"1 I ndol e Derivatives This invention rel ates
10 novel lqkq égerlvatlves to processes for their prepa?%bg@ﬁf,ﬁg

har ngceut i cal” ¢onpositions containing themand to their/Use in di ci ne.
i n*particular it relates to indole derivatives which are pofgh

spa&ci fic antagoni sts of excitatory_amino. acids. U S Patent No 60786

di stioses that certain known 2 SRISOOMBHTI HAS N ¢ derivatives are
anfagdni sts of excitatory ami ng aci cﬁE pA 0394124 al so teaches certain
2-caboxylic indole derivatives tically effective in the

treatnment of CNS disorders resulti ng fqrom neur ot oxi c damage or
neur odegener ati ve di seases. Further 3-substituted-2-carboxyindol e
derivatives

indole Derivatives

This invention relates to novel indole derivatives to processes for their

5 preparation, to pharmaceutical compositions containing them and to their use in
medicine. In particular it relates to indole derivatives which are potent and
specific antagonists of excitatory amino acids.

U.S. Patent No. 4960786 discloses that certain known 2-carboxylic indole
10 derivatives are antagonists of excitatory amino acids. EP-A 0396124 also

teaches certain 2-carbaxylic indole derivatives as being therapeutically effective

in the treatment of CNS disorders resulting from neurotoxic damage or

neurodegenerative diseases. Further 3-substituted-2-carboxyindole derivatives

which are useful in the treatment of neurodegenerative diseases including
15 cerebrovasular disorders are disclosed in W092/16205.

We have now found a novel group of 3-substituted-2-carboxyindole derivatives
that have a specific antagonist activity at the su'ychpine insensitive glycine
- binding site !owtgd on the N-methyl-D-aspartate (NMDA) receptor complex.
20 ;
Accordingly the present invention provides a compound of formula (1)

25  orasalt, or metabolically labile ester thereof wherein R represents a group
selected from halogen, alkyl, alkoxy, amino, alkylamino, dialkylamino, hydroxy,
trifluoromethyl, trifiluoromethoxy, mtro cyano, SOszor CORZ wherem R,
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Ich are useful in the treatnent of neurodegenerative diseases including
cgrebrovasulaeadiporders are disclosed in W02/16205. W have now found a
ovel group of 3-substituted-2-carboxyindole derivatives that have a

peci fic antagoni st activity at the strychnlne i nsensitive glycine binding
site |l ocated on the N nethyl-Das MNYBA)rlecept or conpl ex
Accordingly the present inventidnryg &H g'onppund of formula (1)
lerr] or a salt, or netﬂbollcgﬁPMMEBblle pster thereof wherein R
represents a group selected f r omhat-es yl', al koxy, am no, al kyl am no,
di al kyl am no, hydroxy, trifluoronethyl2 trlfluoronethoxy, nitro, cyano,
SOerr]Rerrjor CORerr] wherein R err] represents hydroxy, nethoy, am no,
al kyl am no, or dialkylam no; mis zero or

R, represents a cycloalkyl, bridged cycloalkyl, heteroaryl, bridged heterocychc

or optionally substituted phenyl or fused bicyclic carbocylic group;
A represents a C,4_salkylene chain or the chain (CH,),Y(CHy), wherein Y is O,
$(O)n or NR; and which chains may be substituted by one or two groups
5 selected from C,_galky! optionally substituted by hydroxy, amino, alkylamino or

dialkylamino, or which chains may be substituted by the group = O;
R3 represents hydrogen, alkyl or a nitrogen protecting group;
n is zero or an integer from 1 to 2;
p is zero or an integer from 1 to 3:

10 q|szerooranmtegerfrom1to:iwnththeprovusomatmesumofp+q is1,2
or3.

The compounds represented by formula (I) can exist in more than one isomeric
form and all possible isomers are included in formula (1) unless otherwise

15 speclﬁed. Thus in compounds of formula (1) the exocyclic double bond can exist
in the cis or trans configuration and the invention includes both isomers and
mbdwesmenaof.'

For use in medicine the salts of the compounds of formula (1) will be

20 physiologically acceptable thereof. Other salts however may be useful in the
preparation of the compounds of formula (1) or physiologically acceptable salts
thereof. Therefore unless otherwise stated references to salts includes both
physiologically acceptable salts and non-physiologically acceptable salts of
compounds of formula (1).

25
Suitable physiologically acceptable salts of compounds of the invention include
base addition salts and where appropriate acid addition salts.
Suitable physiologically acceptable base addition salts of compounds of formula
() include alkali metal or alkaline metal salts such as sodium, potassium,,

30 calcium, and magnesium salts, and ammonium salts, formed with amino acids
(e.g. lysine and arginine) and organic bases ( e.g. procaine,
phenyibenzylamine, ethanolamine diethanolamine and N-methyl glucosamine).

_ Suitable acid addition salts may be formed with organic acid and morgamc .
35 acids e.g. hydrochloric acid.
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ag integer 1 or 2; 2

err] repd#880Hs a cycl oal kyl, bridged cycloal kyl, heteroaryl, bridged

eterocyclic or optionally substituted phenyl or fused bicyclic carbocylic
Hroup; A represents a (Jerr]al kyl ene chain or the chain
(CHerr])[err]Y(CHerr])[err] wherein Y is 0, S(On or NRlerr] and which
“chains may be substituted by one Qr. t: 0 el ected from(er]al kyl
optional |y substituted by hydrbx '° m"ﬁ% ﬁ%b'ﬁgﬁy m no or dial kyl am no, or
whi ch chains nay be substitute 1 R3 represents hydrogen,
al kyl or a nitrogen protecting group;n is zero or an integer from1l to 2;
pis zero or an integer from1l to 3;

The compounds of formula (1) 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 (I) may be produced in vivo
5 by metabolism of a suitable prodrug. Such prodrugs may be for example

physiologically acceptable metabolitzlly labile esters of compounds of the
general formula (1). These may be formed by esterification of the carboxylic acid
group in the parent compound of general formula (1) with where appropriate
prior protection of any other reactive groups present in the molecule followed by

10 deprotection if required. Examples of such metabolically labile esters include
C1-4alkyl esters e.g. methyl ethyl or t-butyl esters esters, Cs¢ alkenyl esters e.g.
allyl substituted or unsubstituted aminoalkyl esters (e.g. aminoethyl, 2-(N,N-
diethylamino) ethyl, or 2-{(4-morpholino)ethyl esters or acyloxyalkyl esters such
as, acyloxymethyl or 1-acyloxyethyl e.g. pivaloyloxymethyl, 1-pivaloyloxyethyl,

18 acetoxymethyl, 1- acetoxyethyl, 1-(1-methoxy-1-methyl)ethylcarbonyloxyethyl, 1-
benzoylaxyethyl, isopropaxycarbonyloxymethyl, 1-isopropoxycarbonyloxyethyl,
cydohexylmrba'gloxymemyl, 1:cydotm&ylwrbonyloxyeﬁ1yl ester,
cyclohexyloxycarbonyloxymethyl, 1-cyclohexyloxycarbonyloxyethyl, 1-(4-
tetrahydropyranyloxy)carbonyloxyethyi or 1-(4-

20 tetrahydropyranyli)carbonyloxyethyl.

Preferred metabolically labile esters of compounds of formula (1) include C4.
4alkyl esters more particular methyl or ethyl, aminoalkyl esters more particular
2-(4"-morpholino)ethyl, or acyloxyalky! esters e.g. acetoxymethyl,

25 pivaloyloxymethyl, 1-cyclohexyloxycarbonyloxyethyl or 1-{4-
tetrahydropyranyloxycarbonyloxy)ethyl.

The group R may be at any of the four possible positions on the fused benzene
ring and when m is 2 the two R groups may be the same or different.

30
Unlessohewviéespe,dﬁeglthebnnalkylasusedhereinasag‘muporpartofa
group refers-to a straight or branched chain alkyl group containing from 1 to 4
carbon atom examples of such groups include methyl, ethyl propyl isopropyl, n-
butyl, isobutyl, secondary butytortertiarybutyl. =~~~

35
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ifpzero or an integer froml to 3 with the proviso that the sumof p + q
Sfl, 2 or 31930k compounds represented by formula (1) can exist in nore
n one isoneric formand all possible isoners are included in fornula (1)
| ess ot herwi se specified. Thus in conpounds of formula (1) the exocyclic
oubl e bond can exist in the cis or trans configurati%_ and the invention
ncl udes both isoners and mxture'w$tsﬁ EPTHA %ﬁ@ use ifs n cedal ts
f the conpounds of forrmula (I) {w géﬁﬁmﬁl gi cal |y
Wl -

er eof .
‘G her salts however may be usef Wl par.atli on of

(e

1 of
formula (1) or physiologically acceptat#le salts thereof. Therefore unless
otherwi se stated references to salts includes both physiologically
accept abl e | ts and non-physiol ogically acceptable salts of conpounds of
fornula (1) %%%W&ﬁ'@%@@ﬁ%gﬂé@vw ls\f!egt&wngarmnﬁatemxpounds of the
I nvention include base addi-tion salts and where appropriate acid addition
salts. Suit e ysiologi cal |y accept gbl e base addition salts of conpounds
of formula (aﬂeﬁ__ ﬂ&@a@‘g@?%ﬁ%ﬁﬁsﬁv&%'ﬁmgwnﬂq&qmghppgo@h'wbeas sodi um
pot assi um , subbtifuted b)ahdrmu@ﬂqyugroapﬂe:?, eyclopentpincydidivedyl, eyclbRepHA Wi th
am no zgjds Qﬁ'ﬁneh%ﬁ:ltyﬁﬁh argi nine) and organi c bases ( e.g. procaine,

e, ‘etnano

phenyl benzylamn 'm ne di et hanol am ne and N-nethyl gl ucosam ne).

The term bridged cycloalkyl refers to a group containing from 7 to 40 carbon
atoms and which is saturated or contains a single double bond. Examples of
suitable bridged cycloalkyl groups include adamantyl, such as 1-adanianty| or 2-

10 adamantyl, noradamantyl, bicyclo(2,2,1)heptanyl such as 2-norbomanyl, or
bicyclo (2,2,1) heptenyl such as S-norbomenyt, '

The term heteroary! refers to a 5 or 6 membered heteroaryl group in which the
S-membered heteroaryl group contains 1 or 2 heteroatoms selected from

15 oxygen, sulphur or nitrogen and 6-membered heteroary! group containing 1 or 2
nitrogen atoms, which heteroaryl groups may be optionally fused to a benzene
ring. Examples oj suitable heteroaryl groups include furanyt , thiophenyi,
imidazolyl, thiazolyl, oxazolyl, pyridinyl, pyrimidiny! and quinolinyl.

20 The term bridged heterocyclic refers to a bridged heterocyclic ring system
containing from 7 to 10 ring members selected from carbon, oxygen or nitrogen
and which bridged heterocydlic system is saturated or contains a single double
bond. Preferably the bridged heterocyclic group contains a single heteroatom
selected from oxygen or nitrogen. Examples of suitable bridged heterocyclic

25 groups include 7-oxa-bicyclo (2,2,1) heptanyl, 7-oxa-bicyclo (2,2,1) heptenyt, 7-
aza-bicyclo (2,2,1) heptanyl, 7-aza-bicyclo (2,2,1) heptenyl or 1-azabicyclo
(2,2,2) octanyl! such as 3-quinuclidiny!. :

The term fused bicyclic carbocyclic group refers to a 5,6/6,5 or 6,6 bicyclic
30 carbocyclic ring system containing 9 or 10 carbon atoms and which may be
saturated or unsaturated. Examples of such groups include naphthyi,

tetrahydronaphthyl, decahydronaphthyl, indenyl or indanyl.

When the group R, is a substituted phenyl or fused bicylic wrbocydic group.
35 this refers to a group which is substituted by 1 to 3 groups selected from



Suftabl e acid addition salts may be formed with organic acid and inorganic

agids e.g

. MaBeghl oric aci d.

JFPLACEMENT SHEET 3 The
onmpounds of fornmula (1) and or salts thereof may form sol vates (e.qg.
ydrates) and the invention i pH eﬁif-r——a-ueh_spl vat es. It will be
appreci ated that the conpound {o Ot aH’(SI BEEMYy be produced in vivo by

" met abol i sm of a suitable prodriug SBEMEBdrugs may be for exanple

physi ol ogi cal | y acceptabl e netabolical Ty Tabrt+e esters of conpounds of the

general fornula (1). These may be forn®d by esterification of the
carboxylic acid

10

15

20

25

30

35

halogen, alkyl, alkoxy, amino, alkylamino, dialkylamino, C,.s alkanoylamino,
ureido, alkylsulphonylamino, hydroxy, trifluoromethyl, trifluoromethoxy, nitro,
cyano, SO,R, or COR, wherein R, represents hydroxy, methoxy, amino,
alkylamino or dialkylamino.

When A is an optionally substituted C,_alkylene chain this may be for example
methylene, ethylene, propylene, butylene or CH,CO. When A is the chain
(CH,), Y (CHy), this may be for example CH,0CH,, CH,NR3CH,, CHoNH,
NHCO, CH;NCH,, CH,CH:NH, or CH,0.

When Rs is a nitrogen protecting group this may be for example optionaily
substituted benzyl, alkoxycarbonyl group e.g. t-butoxycarbonyt,
aralkyloxycarbonyl, trimethylsilylethoxymethyl or aryisulphonyt e.g.
phenyisulphonyl.

A preferred class of compounds of formula (1) are those whereinmis 1 or 2 and
within ﬁ\isdasstposewherain R is at the 4 and/or 6 position are particularly
preferred.

Examples of suit'able R groups include chloro-, bromo, iodo-, methyl or ethyl.
More preferably R is a chioro group.

The group R, is conveniently hydrogen or C1-4alkyl e.g. methyl.

Conveniently the chain A is a group selected from C,+alkylene optionally
substituted by the group = O, e.g. {CHh)»-, -CH,CO-or {CHz)s-or {CH2), Y
(CHa)q - whereinpis 1 or 2, qis zero and Y is NH, NCHs or 0 e.g. -CH,NH-
-CH.NCH;s- {CH;).NH- or -CH,0- or p is zero, Y is NH, q is 1 or 2 and the group
(CHy), is substituted by the group =0 e.g. -NHCO-

A preferred class of compounds of formula (1) include these wherein A is a
chain selected from {CHa)r-, {CHz)s-, -CH.CO-~, -CH:NH-, -CH:NCH,,- -CH,O-
or NHCO. Within this class those compounds wherein A is (CHz).- or more
particularly -CH,NH- are especially preferred. '
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grpup in the parent conmpound of general formula (1) with where appropriate
pyfi or protggigagy of any other reactive groups present in the nolecule

|l owed by deprotection if required. Exanples of such netabolically
Jabile esters include (err]alkyl esters e.g. nethyl ethyl or t-butyl
sters esters, (CJerr] alkenyl esters e.g. allyl substituted or

unsubsti tuted am noal kyl est e Higsfd%f gug@é yI, 2- (N, N di et hyl am no)

et hyt, or 2-(4-norpholino)ethyl acy pxyal kyl esters such as,
acyl oxymet hyl or 1-acyl oxyet hyl ovl.oxynet hyl, 1-pival oyl oxyet hyl,
acet oxynet hyl, 1- acetoxythyl, 1-(1- neShoxy 1- net hyl ) et hyl car bonyl oet hyl , 1-
benzoyl oxyet hyl , isoproxycarbonyloxynethyl 1-i sopropoxycar bonyl oxyet hyl ,
cycl ohexycer bonyl oxynet hyl 1- cyclohexylcarbonyloxyeth | ester,

cyl ohexy| ox%mm rouni Reisca group Selpeted oo oplignaliyysubstituted

tetrahydro ;ﬂaghm W"‘d‘ﬂ
tetrahydrog*?ﬂﬂxb% ongfoxy t ré#jééggwﬁéwﬂgmpy ?Iy | abil e esters

of conpoun eyl or i adamanty Mylal kyl esters nore
parti cul ar met hyl or ethyl, am noal kyI esters rmre partlcul ar

F2)|\(/:| Me‘t hwi !.or @c Lo Mters acet ?Pn‘(pepth%lylor

t et rahydromharlyysubqtmaedwmm)mtyj&mmTMeMnesmpﬁbnmmme owuradp of the
four possi %ﬁ%ﬁb&ﬁtﬁg&ﬁ%{r{éﬁétﬁﬁmwﬁwﬂgp%Pé’pm? mis 2 the two R

groups may e sa

A further preferred class of compounds of formula (1) are those wherein R,

10 represents phenyl, or phenyl substituted by amino, acetylamino,
methanesulphonylamino or ureido. Within this class those wherein R, is phenyl
are particularly preferred.

Compounds wherein R, is optionally substituted phenyi, or 1-naphthyl represent
15 yet a further preferred class of compounds of formula (l).

Compounds of fognula (1) wherein the exocyclic double bond is in the trans (E)
configuration represent yet a further preferred class of compounds of the

| invention.
20
A preferred group of compounds of formula (I) are those whereinmis2and R is
chiorine in the 4 and 6 positions, A is achain selected from {(CH,)-, {CHz)s-, -
~CH.CO-, -CHoNH-, -CH:NCH5-, {(CH.):NH-, -CH,0-; or -NHCO-, and R, is a
group selected from optionally substituted phenyl. |
25 '

A further preferred group of compounds of formula (1) are those whereinmis 2
and R is chiorine in the 4 and 6 positions, A is CH:NH and R, is optionally
substituted phenyl, 2-pyridyl, 2-quinoliny, 1-naphthyl, cyclohexy! or 2-
adamantyl. Within this group particularly preferred compounds are the trans (E)
30  isomers thereof. More particularly the compounds wherein R, is optionally
substituted phenyt e.g. phenyl or phenyl substituted by amino, are especially
preferred.

A partscularly preferred compound of the invention |s
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Urgﬂ'ess oth %spemfled the termal kyl as used herein as a group or part
a group retfers to a straight or branched chain al kyl group containing
ffom 1l to 4 carbon atom exanpl es of such groups include nethyl, eLhyI —

gropyl, isopropyl, n- butyl, isobutyl, secondary butyf or tertlar

## The term hal ogen refers to. aﬂié[ anﬁ @Q% I ne brmgmxeetﬂpslie o tom
he term cycl oal kyl refers to %m I group onal |y
be substituted by 1 or 2 C[er lLalk g. cycl exyI

cycl oheptyl or 2-nethyl cycl ohexyl . 7

(E) 4,6-dichloro-3-(5-oxo-1-phenyi-pyrazolidin-4-ylidenemethyl)-1H-indole-2-
carboxylic acid and physiologically acceptable salts thereof e.g. sodium or
potassium salts or metabolically labile esters thereof.

5  Further preferred compounds include (E) -4,6-dichloro-3-(2-oxo-1-phenyl-
pyrrolidin-3-yl idenemethyl}-1H-indole-2-carboxylic acid;
(E)-4,6-dichloro-3-(2-oxo-1-phenyl-piperidin-3-ylidenemethyt) -1H-indole-2-
carboxylic acid;

(E) 4,6-dichloro-3{(5-0xo-1-(4-aminophenyl))pyrazolidin-4-ylidenemethyl}-1H-

10 indole-2-carboxylic acid;

(Z) 4,6-Dichloro-3-(2,5-dioxo-1-phenyl-imidazolidin-4-ylidenemethyl)-1H-indole-
2-carboxylic acid;
(E) 4,6-Dichloro-3-(2,5-dioxo-1-phenyl-imidazolidin-4-ylidenemethyl)-1H-indole-
2-carboxylic acid ;

15  4,6-Dichloro- 3-{5-axo-1-{4-acetylamino-phenyl)-pyrazolidin-4-ylidenemethyl}- -
1H-indole-2-carboxylic acid; |
4,6-Dichloro-3-{5-ox0-1-(4-ureido-phenyl)-pyrazolidin-4-ylidenemethyl}-1H-
indole-2-carboxylic acid;
4,6-Dichioro-3-{1-{4-methylisulfamidophenyf)-5-oxo-pyrazolidin-4-ylidenemrthyl]-

20 1H-indole-2-carboxylic acid;
4,6-Dichloro-3-{3-oxo-2-phenyl-isoxazolidin-4-ylidene methyl)-1H-indole-2-
carboxylic acid;

(E) 4,6-dichloro-3-{(5-oxo-1 -(3-am|nophenyl))pyrazohd’ in-4-ylidenemethyl}-1H-
indole-2-carboxylic acid;

25 (E)4 6-d:d1!om-3-(2,5—dnoxo—1-phenyl—pyrmhdm~3-yﬂdenemeﬂ1yl)—1 H-indole-2-
carboxylic acid;

(E) 4 6-d|d1!oro-3-[(5-oxo-1-(1-naphﬂ1yi)pyrazohdm-4—yhdenemehyl}-1 H-indole-
2-carboxylic acid;

30 and physiologically acceptable salts thereof e.g. sodium or potassium salts or
metabolically labile esters thereof.

The compounds of formula (I) and “or physiologically acceptable salts thereof
are excitatory amino acid antagonists. More particularly they are potent
35 antagonists at the strychnine insensitive glycine binding site associated with the



brlc%%ﬁg:%cloal kyl refers to a group containing from7 to 10
at ore! ich is saturated or contains a single double bond.
| es of suitable bridged cycloal kyl groups include adamantyl, such as

manty] or 2- adamantyl, noradarrantyl bi cyclo(2 2,1) heptanyl such as

; bethsrBetn t‘@) (2,2, 1) E}f 5- noborrenyl The term
eroar 5o0r 6 ?&Eﬁﬁboat group in V\/m ch the
rrber roup COI’] InS heterbat ons sel ected from

Xyge su p ur or nltrogen and 6-nenbgred heteroaryl group containing 1 or
n|trogen atons, which heteroaryl groups may be optionally fused to a
benzene ri ng. Exanples of suitable heteroaryl groups include furanyl

"t hi ophenyl , wawor pigR! A sueX K&} Yre gBYédt‘Hdem:é?yrdffﬂwé'NMbAahd

qui nol i nyl . term r|d d heterocycllc r

L dged heterocyclic
ring system 88?‘& ofeRYSr 1 18 iRALALE é@?e@ﬂ%@cﬁcﬁ#@ﬁ
oxygen or madvagtageanslpwmlsbf activitg irthiding good'bidavauwmtyefrhese ﬁ&?@ or
i C

Contains a SRGNEYEELERHCR o T i B Pl eFagd o o<

Ies of

sui t abl%® br |W&M9cdl$easgsdﬂms mmnmmdsmemasequr the teeatinent

heptanyl , 7-@1Xfe ilaﬁﬁ | tanyl
7-aza- bi cycldf 12 he}pten or -az%| cycﬁ %‘?Bé) g; cta‘r:l)éfclsuc 8

3- qui nucl i di SSemia, G&fﬁhﬁ%‘yc‘!ﬁﬂ@@ﬁbubm@mm@o a
5,6/6,5 or &rﬁebiavhw:dwa anoxia, pennatal asphyxia cardiac arrest. The compounds are

useful in the treatment of chronic neurodegenerative diseases such as;

10 Huntingdon's disease, Alzheimer's senile dementia, amyotrophic lateral
sclerosis, Glutaric Acidaemia type, multi-infarct dementia, status epilecticus,
contusive injuries {e.g. spinal cord injury and head injury), viral infection induced
neurodengeration , (e.g. AIDS, encephalopaties), Down syndrome, epilepsy,
schizophrenia, depression, andety, pain, neurogenic biadder, imritative bladder

15 disturbances, drug dependency, including withdrawal symptoms from alcohol,
cocaine, opiates, nicotine, benzodiazepine, and emesis.

The potent and “selective action of the compound of the invention at the
strychnine- insensitive glycine binding site present on the NMDA receptor

20 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
1015-1024. The selectivity of the action of compounds of the invention for the
strychnine insensitive glycine site was confirmed in studies at other ionotropic

25 known excitatory amino acid receptors. Thus compound of the invention were
found to show little or no affinity for the kainic acid (kainate) receptor, a-amino-
3-hydroxy-5-methyl-4-isoxazole-proprionic acid (AMPA) receptor or at the
NMDA binding site.

30 Compounds of the invention have aiso been found to inhibit NMDA induced
convulsions in mice using the procedure Chiamulera C et al
Psychopharmacoliogy (1990) 102, 551-652.

The neuroprotective activity of compounds of the invention may be
35 demonstrated in the middle cerebral artery occlusion preparation in mice, u'sing



c;-FocycIic ring systemcontaining 9 or 10 carbon atons and which may be
urat ed of183CHt ur at ed. Exanpl es of such groups include naphthyl,

t; rahydronapht hyl, decahydronaphthyl, indenyl or indanyl. Wen the group
; err] is a substituted phenyl or f used bicylic carbocylic, group this

fers to a group which is s Z———}-—t—q 3 groups selected from
PLACEMENT SHEET THIS SHEET H BEEN 5 hal ogen,

Al kyl , al koxy, amino, al kyl afi no, REPAABED amind, C[err] al kanoyl ami no,

rei do, al kyl sul phonyl am no, “ydroxy;~ITrTrTTaor onet hyl, trifluoromethoxy,
nitro, cyano, SO[err]Rerr] or CORerrfY wherein R err] represents hydroxy,
nmet hoxy, am no, al kyl am no or di al kyl am no.

the procedure described by Chiamulera C et al. European Joumal of
Pharmacology 216 (1992) 335-336.

The invention therefore provides for the use of a compound of formula (1) and or

5 physiologically acceptable sait or metabolically labile ester thereof for use in
therapy and in particular use as medicine for antagonising the effects of
excitatory amino acids upon the NMDA receptor complex.

The invention also provides for the use of a compound of formula (I) and/or a

10 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
15 antagonising the effects of excitatory amino acids upon the NMDA receptor
: complex, comprising administering to a patient in need thereof an antagonistic
amount of a compound of formula () and/or a physiologically acceptable salt or
metabolically Iabile ester thereof.

20 It will be appreciated by those skilled in the art that reference herein to
treatment extends fo prophylaxis as well as the treatment of established

diseases or symptoms.

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

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

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

100mg pmferably 60-80mg per. day. For oral administration a daily dose will’
typically be within the range 200-800mg e.g. 400-600mg per day.
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en*A is an optionally substituted C[err]al kyl ene chain this may be for
ekanpl e , ethylene, propylene, butylene or CHerr]CO Wwen Ais
tfhe chw:?iig%(ﬂr])[err] Y (CHerr])[err] this may_he_for exanple
[err]OCH err], CH err]NRlerr]CH err], CH err]NH, _NHCO CH err]NCH err],
fCH err]CH err]NH, or CHerr] Q- »ann_RLex.Ll___L_s_ a nﬂ’mgﬂh Replatedg gr oup

this may be for exanpl e opti ohaiilSySHiEDSHAS BEEN benz% nyl group
e.g. t-butoxycarbonyl, aral ky‘ oxyczﬂgpgmgb ‘trifret hyl hyl or _
“aryl sul phonyl e.gqg. phenylsulp bd cl ass of conpounds of

formula (1) are those wherein mis 149r 2 and within this class those
wherein Ris at the 4 and/or 6 position are particularly preferred.
Exanpl es of suitable R groups |ncI ude chl oro-, brono, iodo-, nethyl or
et hyl . Nbr’étmdesmubsema Tonveriéntlytbea ntedT hea gnglqod@[eemrrz}s divided

e a o 333’% it %%@%Fgﬁfﬁbsp??" Remele R WL Yol e o oup

=0, e. psespenday. - CH err] CO- or -(CH[err])[err]- or
(CH[err])[err] Y (CH[err])[err] -wherein pis 1l or 2, gis zero and Y is

NH, NCH 0 e.g, -CH NH-
[ erV\J’hslce)rtt is possxble etfq[ t]xse 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 formulation.

The invention thus further provides a pharmaceutical formulation comprising a -
10 compound of formula () or a pharmaceutically acceptable salt or metabilcially

labile ester thereof together with one or more pharmaceutically acceptable

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

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

compatible with the other ingredients of the formulation and not deleterious to
15 the recipient thereof.

The compasitions of the invention include those in a form especially formulated
for oral, buccal,” parenteral, inhalation or insuffiation, implant, or rectal
administration. Parenteral administration is preferred.
20 .
Tablets and capsules for oral administration may contain conventional
excipients such as binding agents, for example, syrup, accacia, gelatin, sorbitol,
tragacanth, mucilage of starch or polyvinylpyrrolidone; fillers, for example,
lactose, sugar, microcrystalline celiulose, maize-starch, caicium phosphate or
25  sorbitol; lubricants, for example, magnesium stearate, stearic acid, taic,
polyethylene glycol or silica; disintegrants, for example, potato starch or sodium
starch glycollate, or wetting agents such as sodium lauryl sulphate. The tablets
may be coated according to methods well known in the art. Oral liquid
preparations may be in the form of, for example, aqueous or oily suspensions,
30 solutions emulsions, syrups or elixirs, or may be presented as a dry product for
constitution with water ‘or other suitable vehicle before use. Such liquid
preparations may contain conventional additives such as suspending agents, for
example, sorbitol syrup, methyl cellulose, glucose/sugar syrup, gelatin,
hydroxyethyiceliulose, carbaxymethyl celiulose, aluminium stearate gel or
35 hydrogenated edible fats; emulsifying agents, for example, lecithin, sorbitan



CHerf]NCH[err]- -(CHerr])[err]NH or -CHerr]O or pis zero, Yis NH
i 1 or 2 ai®@3Cke group (CH err])[err] is substituted by the group =0 e.g.
-NHCO- A preferred class of conmpounds of forrmula (1) include these wherein

is.a chain selected from-(CHerr])[err]-, -(CHerr])[err], -CHerr]CO,
CH| eFiris|Shibd: Has-Bei[ReplackdNCH[ err], - -CH err] O or NHCO. Wthin thls cl ass those

gggggtjgﬁ Imm !“ﬂ)gﬂl S (CH[er m-ng g v particularly -CH err] NH gre

Conveni en up R[ err] is aﬂfﬁldﬁﬁDsel ected fromoptionally
substituted phenyl, naphthyl e.g. 1-n8pnhthyt—'pyridyl e.g. 2-pyridyl,
qui nolinyl e.g. 2- quinolinyl, cyclohexyl or adamantyl e.g. 2-adamantyl.

mono-oleate or acacia; non-aqueous vehicles (which may include edible oils),
for example, almond oil, fractionated coconut oil, oily esters, propylene glycol or
ethy! alcohol; solubilizers such as surfactants for example polysorbates or other
agents such as cyclodextrins; and preservatives, for example, methyt or propy!

5 p- hydroxybenzoates or ascorbic acid. The compositions may also be
formulated 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
10 lozenges formulated in conventional manner.

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
16 with an added preservative. The compositions may take such forms as
suspensions, solutions, or emuisions in oily or aqueous vehicles, and may
contain formulatory agents such as suspending, stabilising and/or dispersing
agents. Altematively the active ingredient may be in powder form for
constitution with a suitable vehicle, e.g. sterile, pyrogen-free water, before use.
20 -
For administration by inhalation the compounds according to the invention are
conveniently delivered in the form of an aerosol spray presentation from
pressurised packs, with the use of a suitable propellant, such as
dichlorodifiuoromethane, tirchlorofluoromethane, dichloro-tetrafluoroethane,
25  carbon dioxide or other suitable propellant, such as dichiorodifiucromethane,
trichlorofluoromethane, dichloro-tetrafluoroethane, carbon dioxide or other
suitable gas, or from a nebuliser. In the case of a pressurised aerosol the
dosage unit may be determined by providing a valve to defiver a metered
_ amount.
30
Alternatively, for administration by inhalation or insufflation, 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



-err] is an optionally substituted phenyl group this is conveniently

.or W substituted by am no, acetyl am no, nethanesul phonyl am no
ei do I'”ch substituent is in the nete or nore preterabl—y-%he pat-a-

ion. A further preferred class of conpounds of | [,&4t hose
in R[err] represents phenay ot—phemd—substitu m baslfeex)ke%a

cetyl anmi no, net hanesul phonyl aﬁhi%cSHaEf’m&A& BREN W t hi n t
Jhherein Rlerr] is phenyl are |partiRERLACEY preflerred. e| n
FR[err] is optionally substituted phei' t—or—f=napht hyl repr esent yet a

j urther preferred class of conpounds %f formula (1). GConpounds of fornula
(1) wherein the exocyclic double bond is in the trans (E) configuration

=1 epresent yet a further preferred S c on.
“preferred exanmpedsiapsules i rastridges 8&@[ ge %ﬁ#ﬁpéaﬂ\%ner el‘;rfnm p‘ééZ and R
i's chlori 'HSY%?-(%'& sfensd wittvthe, 2l of 8n inhaleriof insuflalokd from
(CH[e”])IEe”i [err])[err], - -CHerr]CO, -CHerr] N+,
-CH err]NCH err] - (CH[err])[err]NH- -CHe r - NHCO- and Rlerr] is
a group sefRsicomposiionaiiconding toythe imenti @&Pypﬂ']éﬁﬁef%ﬂﬂ ulated 822 dandter r ed
groupsof corQJOlIJagiOSh of §L?d1mimg(£a‘@r Fofnhulatfonshanay nb& iadministered by
implantation (for example subcutaneously or intramuscularly) or by
intramuscular injection. Thus for example, the compounds of the invention may
be formulated with suitable polymeric Of hydrophobic materials (for example as
an emulsion in an acceptable oil) or ion exchange resins, or as sparingly
10 soluble derivatives, for example, s a sparingly soluble salt

e

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.

15
Compounds of general formula (1) and saits thereof may be prepared by the
- general methods outlined hereinafter. In the following description, the groups
R, R1, and R, nfand A are as defined for the compounds of formula (1) unless
otherwise stated.
20

Compounds of formula (1) whersin A has the meanings defined above with the
proviso that A is not -NHCO- may bs prepared by reaction of the aldehyde (1l)
(wherein R has the meanings dafined above in formula (i) or is protected
derivative thereof, &vsamwmgmupand&lsanmgen

25 protecting group),

CHO a
] P
N oo, w5
®), R, A
an
@

with the cyclic amide (lll) (whersid Ry and A have the meanings defined above .
30 in formula (1) or are protected daagnes thereof, with the proviso that A is not
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3 exyl

10

15

25
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hlorine in the 4 and 6 positions, Ais CH2NH and Rerr] is
ly s1i83GH ut ed phenyl, 2-pyridyl, 2-quinolinyl, 1-naphthyl,
or 2- adamantyl. Wthin this group particularly preferred
nds are the trans (E) isonmers thereof. Mre particularly the

unds wherein R err] is opti ed phenyl e.g. phenyl or
| substituted by am no, ar SHEE H&Sm&gkerred A particularly

Jf_erred conpound of the invention iREPLACED
LE

di chl or o(5- oxo- 1- phenyl - pyrazol i di¥? 4- yl i denenet hyl ) - 1Hi ndol e- 2-
xylic acid and physiologically acceptable salts thereof e.g. sodium or

the group NHCO-) in the presence of a suitable base and if necessary or
desired subjecting the resulting compound to one or more' of the following
operations.

a) removal of one or more protecting groups

b) isolation of the compound as a salt thereof

c) conversion of a compound of formula (I) or a salt thereof into a metabolically
labile ester

d) conversion of a compound of fonmula (1) into a physiologically acceptable
salt thereof.

In one embodiment of this process the aldehyde (ll) is reacted with the cyclic
amide (lll) in the prasence of a base such as t-butyl lithium, lithium
diisopropylamide, or iithium bis(trimethyisilyl)amide in an aprotic solvent such as
tetrahydrofuran. The reaction is initially carried out at a temperature around -78°
but is then allowed to rise to 0° to 30°C.

The initial product of this reaction will depend upon the nature of the protecting
groups R and Rs'sinca some of these may be cleaved under the reaction
conditions. Examples of such groups include those wherein Ry is methyi or
ethyl and or Rs is-alkoxycarbonyl e.g. t-butaxycarbonyi.

In the event that the reaction is carried out using an indole of formula (lf)
wherein the carboxy! protecting group Ry is cleaved e.g. Ry is ethy! but the
nitrogen protecting group Rs is not, e.g. trimethysityl-ethoxymethy! the resultant
carboxylic acid {V

Replaced

2
]



potfassi um s h%ﬁ Elr netabolically labile esters thereof. Further preferred
G (E) -4,6-dichloro-3-(2-0x0-1-phenyl- pyrrolidin-3-yl

enenet hyl ) - 1H i ndol e- 2- car boxyl i ¢ aci d;

(F) -4, 6-di chl oro- 3- (2-oxo0- 1- phenyl - pi peri di n-yl i denenmet hyl ) -1H-i ndol e-2-

arboxylic acid; (E
, 6- di(%:/h: or o- I3[(5(02<0 1- (4-am oEH@nﬁ{!Eﬁdmaam
EPLACED

i ndol e- 2- car boxylic acid; (2
/4,6-Di chl oro- (2, 5di oxo-1-pheryi m dazo14 =
2-carboxylic acid; (E)

4, 6- Di chl oro( 2, 5- di oxo- 1- phenyl i mi dazol i di n-4-yl i denenet hyl ) - 1H i ndol e-

2- car boxyl i méapbélcoﬂve@tea it PEdinpound of formula (1) by removal of the mtrogen

TH §ndol e 2 PRRIBEGIG 9P E%BR%%MM% @cpvé IV} ay Be Shnberted into
- (4-urei do- mm&smdﬁmhemywemwm%d&omaﬁahc Forahisboxyl i ¢

Zwlada chl or G imetisilidisromethans, it a sarvanisat souee, ot diszomethang andny ¢ ny| ].-
1H i nd& e- 2thexreasiion mayds chrried out in a suitable solvent such as a halohydrocarbon

4, 6-Di chl o- 3 X Wménel soxazol i di n-4-ylidene nethyl)-1Hi ndol e- 2-
car boxylic aci

4, 6- di chl or 0- 3- (5- oxo- 1- (3- am nophenyl )) pyrazol i di n-4-yl i denemethyl]-1 H
i ndol e- 2- car boxylic acid; (E) o
4, 6-di chl oro- 3- (2, 5-di oxo- 1- phenyl - pyrol i di n- 3}yl i denet hyl ) - 1H-i ndol e- 2-

|’ ] Y
®). I’mzm:.

A

Hi n- 4- yl i denenet hyl - 1H

Hdenenet hyl ) - 1H i ndol e-

10 The compound of formula (V) may be converted into a compourid of formula (1)
by removal of thesitrogen protecting group Rg using conventional means
followed where desired or necessary by hydrolysis of the methyl ester.

In a second embodiment of the process the aldehyde (il) is reacted with the

15 cyclic amide (il in the presence of a base such as butyt lithium, lithium
diisopropylamide, or lithium bis(trimethylsilyl)Jamide in an aprotic solvent such as
tetrahydrofuran and at a temperature of around -789. Reaction of the resultant
secondary alcohol (V1)

OH

MR,

& coF,

20 vn
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cgffoxylic acid; (E)
4Z86hdi chl or 1$3cp- 0x0- 1- (1- napht hyl ) pyrazol i di n-yl i denenet hyl ] - 1H i ndol e-
}?carboxylic acid; and physiol ogically acceptable salts thereof e.g.
&Ppdium or potassiumsalts or nmetabolically labile esters thereof. The
#@onpounds of formula (1) and gisml.o.g.l_@l_ acceptabl e salts thereof
#re excitatory amno acid ant Bﬁﬁl KT Mg erppfticularly they are potent
ant agoni sts at the strychning i nse@gpticgp 9! ycf ne binding site associated
with the 8

15 :

with hydrochloric acid and with heating in a solvent such as ethanol yields the

il S

®),

(VI

The ester (V) may be converted into a compond of formula (f) by removal of
the carboxyl protecting group R, using conventional procedures.

in a modification of this process the secondary alcoho! (Vi) may be converted
10 . into a reactive leaving group such as a sulphonats ester e.g. p-
toluenesulphonats or methanesulphonate followed by treatment with an
appropriate base such as lithium diisopropylamide or sodium ethoxide. The
resultant olefin may then be converted into a compound of the forumla (1) by
removal of the nitrogen protecting group R and where necessary or desired the

15 carboxyl protecting group R,.

Suitable carboxy! protecting groups R4 for use in these reactions include allyl,
alkyl, trichioroalkyl, trialkylsilylatky! or aryimethyl groups such as benzyl,
nitrobenzy! or trityl.

20 .
Suitable nitrogen protecting groups R; include alkoxycarbonyl e.g. t-
butoxycarbonyl, aryisulphonyl e.9. phenyisulphonyi or 2-
trimethyisilylethoxymethyl.

25 The carboxyl protecting group R4 may be removed by conventional procedures
~ known for removing such groups. Thus compounds when R4 is an alky! 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



NYDA r ecept ﬁ&ﬂplex As such they are potent antagonists of the NVDA

r cept or cogﬂ? H\vor eover the conpounds of the invention exhibit an

vant ageous_profile of..activity including good bioavailibility. These

onmpounds are therefore useful in the treatnment or prevention of neurotoxic
anageThsSheﬂke “ive dise . he conpounds are useful for the
reatmen c injury SHEEde ral stroke,

thronboe henor r hadi c_st RBK@ggger ebrjal i schem a, cerebral

vasospam ypog ycem a, anaesia, hyp n perinatal asphyxi a

{ cardiac arrest. The conpounds are useful in the treatnent of chronic

neur odegener ative di seases such as; Huntingdon's di sease, Azheiner's senile

derent i a, asgaaré;%em %W@d@her@qe%rrea oP neaésw b that hddfion of & Oftable

mul ti nfarct ntja, status ep ecticus, contusive Injuries .g. spinal:
cord injury® Eﬁgetﬂewr pehilanicacid gr irifluoreacelic asd togine-tba cRERS BRon ,
(e.g. ADS carsoplieaeigati es), Down syndrome, epilepsy, schizophrenia,
depression, anxiety, pain, neurogenic bladder, irritative bl adder

di st ur bances, drug dependency, including wt hdr awal synptons from al cohol,
cocai n& op|Wheﬁ.R4rlsanallylgro&mﬁlusnuiaybewemvembyltreatmerﬁwuh'ﬁmeauybtent and

sel ective a chnlne-
i nsensiti ve%‘#éycllﬁe (%' ng s%g'p%gﬁpb%ﬁ%&ﬁﬁpr ece%%or conpl ex may
be readily mmfml@hﬂ@m&mﬂaﬂl@ﬂhl test procedures. Thus the ability

to bind at the strychnine insensitive glycine binding site was determ ned

using the prgcedure, of Kishinoto H urochem 1981, 37 1015-1024.
The el oot | ABTORIVBHECOROLDS SSEn S 85 A\ BF B GILPATY B9 1 ho
10 converted into the correspondmg carboxylic acid by reaction with trimethylisilyl

iodide in a solvent such as acetronitrile and with heating.

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

15 or base hydrolysis. Thus when Rs is alkoxycarbony! e.g. t-butoxycarbonyl may
be removed by alkaline hydrolysis using for example lithium hydroxide in a
suitable solvent such as tetrahydrofuran or an alkanol e.g. isopropanol or acid
hydrolysis e.g. with formic acid, trifluoroacetic acid or hydrogen chioride in a
solvent . When R; is a trimethylsilylethoxymethyl group this may be removed by

20 acid hydrolysis using hydrochloric acid or hydrogen chioride in a solvent such
as an alkanol e.g. ethanol.

Physiologically acceptable salts of compounds of formula (I) may be prepared
by treating the corresponding acid with an appropriate base in a suitable
25 solvent. . For example alkali and alkaline metal saits may be prepared from an

alkali or alkaline metal hydraxide, or the commesponding carbonate or
bicarbonate salts thereof. Altematively alkali or alkaline metal salts may be
prepared by direct hydrolysis of carboxyl protected derivative of compound of
formula (1) with the appropriate alkali or alkaline metal hydroxide.

30
When the compound of formula (1) contains a basic centre acid addition salts
may be prepared by reaction of the base with the appropriate acid and
optionally in a solvent. Altematively the acid addition salt may be obtained by
direct hydrolysis of a carboxyl protected and or nitrogen protected denvatwe

35 thereof by reaction with the appropriate acid.



strychnlne I nsensitive glycine site was confirmed in studies at other

kai nat e)

not r opi ¢ {qR@AMY excitatory amno acid receptors. Thus conpound of the
vention were tound to show little or no affinity for the kainic acid

receptor, a-am no- 3-hydroxy-5-nethy-4-isoxazol e-proponic acid

AVPA) receptor or at the NVDA hinding site. Conpounds of the invention

ave al so been found to inhibit NMIBASHREUHRG megNMul sions in mce using the
procedure Chianulera C et al. P<ychopﬁag l'ogy §(1990) 102, 551-552 The
neur oprotective activity of co ntion may be denonstrat ed

in the mddle cerebral artery occlusign preparation in mce, using

10

15

20

25

Metabolically labile esters of compounds of formula (1) may be prepared by
esterification of the carboxylic acid group or a salt thereof or by trans
esterification using conventional procedures. Thus for example acyloxyalkyl
esters may be prepared by reacting 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 carboxyl group this reaction
is preferably carried out in the presence of a quaternary ammonium halide such
as tetrabutylammonium chloride or benzyltriethylammonium chioride.

Aminoalkyl esters may be prepared by transesterfication of a corresponding
alkyl ester e.g. methy! or ethyl ester by reaction with the corresponding
aminoalkanol at an elevated temperature e.g. 50-1 500,

For the reaction of the aldehyde (lf) with the cyclic amide (Il) it may be
necessary or desirable to carry out the reaction using protected derivatives
thereof. For example when one or both compounds contain a primary or
secondary amino‘group, or a hydroxyl or carboxyl group. These groups may be
protected in a conventional manner and the protecting groups removed using.
conventional procedures as and when required.

Thus when the group R is amino or alkylamino, and or R contains an amino or
alkylamino substituent and or the group A contains a basic -NH- group then it is
desirable that each such basic nitrogen atom is protected e.g. asa t-
butoxycarbonyl derivative thereof. The nitrogen protecting group may then be
removed by conventional means; for example reaction with trifiucroacetic acid in
a suitable solvent e.g. dichloromethane, or hydrogen chioride in a solvent such
as an alkanol.

Any hydroxy or carboxyl group may be conveniently protected as an ester
thereof such as a t-butoxycarbonyl derivative of the hydroxy group or an alkyl
or allyl ester of the carboxyl group e.g. t-butyl or allyl ester thereof.

This Sheet Has Been R
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9f the procedure described by Chianulera C et al. European Journal of
armacol ggg3gip (1992) 335-336. The invention therefore provides for the

se of a conpound of fornula (1) and or physiologically acceptable salt or
tabolically labile ester thereof for use in therapy and in particular use

as nedicine for antagonising the effects of excitatory am no acids upon the

/ NVDA receptor conplex The i i des for the use of a
conmpound of formula (1) and/ il y acceptable salt or
netabolically |abile ester t er eofR FMCEChe nmaguf act ure of a nedi cament for

antagonising the effects of excitati®y am no acids upon the NVDA receptor
conpl ex. According to a further aspect the invention also provides for a :
met hod for_antagoni sing the effects of excitatory am no acids upon the NVDA it
recept or deRfpPeynNdscefifoma (i) wherain éis thenghain NHEE: maybeipreprred byher eof an i
ant agoni s ioefh 0 é,@@f ogical ly .
accept abl gég?itl t O ledeﬁgﬁQgQ Hf‘éipgl%?tftgﬂggbgartﬁtg reo Wm%é’%ﬁir@ :
appr eci at &grygt "f%é@geskl lled in the art that reference herein to treatnment |
extends to prophyl axis as well as the treatnent of established
RsococI;H-NHco:uHR1 i

O=P(OR,), ,
5 (Vi)
wherein R, is a group as defined in formula (1) or a protected derivative thereof
and Rsand R; independently represent Cialkyl. The reaction is carried out
on the presence of a base such as 1,8-diazabicyclo [5.4.0] undec-7-ene in an
aprotic solvent such as ether e.g. tetrahydrofuran followed by removal of the
10 protecting groups R, and Rs together with any other protecting group present .

Compounds of formula (1) wherein A is the group CH.CO may be prepared by
reaction of the aldehyde (i) with the phosphorane derivative (£X) wherein R, has
the meanings defined in formula 1 orés a protected derivative thereof.

RN P(Ph),

15 ° ()
The reaction is preferably carried out with heating in a suitable solvent e.g. a
hydrocarbon such as toluene, followed by removal of the protecting groups Rq
and Rs, in a conventional manner.

20 Compounds of formula (1) wherein the exocyclic bond is in the cis configuration
may be prepared isomerisation of the corresponding trans isomer or a protected
derivative thereof, followed by removal of any protecting group. The
isomerisation reaction is conveniently carried out by irradiating a solution of the
trans isomer in a suitable solvent such as acetonitrile with UV light e.g. from a

25 mercury lamp.

- Compounds of formula (1) wherein R4 is a carboxyl protecting group, and Rs is
a nitrogen protecting group may be prepared by treating the corresponding
indole (X). T
30 This Sheet Has Been Re
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difseases or synptonms. It will further be appreciated that the anmount of a

cpnpound Q{H%ﬂ§3invention required for use in treatment will vary with the
ndition being treated the route of adm nistration and the

ge and the condition of the patient and will be ultimtely at the

I scretion of the attendant physician. In general however doses enployed

for adult human treatnment wl Inglgpg 2t Ty bggém t he rip_g_g___gt_,__;_L_g.-_%ﬁTrg"per
day, dependent upon the route of "a iSkratioph. Thus for pare eﬁ&h
adm nistration a daily dose vi n t heTkissh eﬁ\'iw

e T
preferby 60-80ng per. day. For oral m nistration a dal|
typically be within the range 200-800ng e.g. 400-600

. above with N- methylformanilide and phosphorous oxychloride in a solvent such
5  as 1,2-dichloroethane. '

The indoles of formula (X) are either known compounds or may be prepared by
analogous methods to these described for the known compounds.

10 The cyclic amides of formula (lil) are either known compounds or may be
prepared using methods analogous to those described for known compounds
©.g. Manhas and Jeng J. Org. Chem. 1967, 32 1246-1248, or Hargis D C and
Shubkin R L Tetrahedron Letters vol 31 No 21 pp2931-4, 1990.

15 Thus compounds.’of formula (fll) wherein A is the group (CH.), NRs wherein p is
1 or 2 and Ry is a protecting group may be prepared by reaction of protected
hydrazine RyNH NHR; with the haloacyl halide (XI).

Z(CH,).c0Z'
20 | oxn

wherein Z and Z' are independently a halogen atoms e.g. chiorine bromine or
iodine and ris 2 or 3. The reaction is conveniently carried out in the presence
of a base such as an alkali metal carbonate and in a polar solvent such as N, N-
25 dimethylformamide. A suitable protecting group R, for use in this reaction is
t-butyloxycarbony! group. If required this protecting group may be removed by
conventional means for example by reaction with trifluoroacetic acid in a solvent
such as dichloromethane. The compound of formula (lif) wherein A is the chain
- {CHa);NH- thus obtained may then be converted into a compound of formula (i)
30 wherein A is the chain (CH,),NRs wherein R; is alkyl by a conventional
alkylation reaction. For example by alkylation using the appropriate alky!
trifluoromethylisulphonate in a solvent such as dichloromethane.



difvi ded dogpgz@dm nistered at appropriate intervals, for exanple as two,
three, four or nore sub-doses per day. Wile.it is possible that, for use
ifn therapy, a conpound of the invention nmay be adm nistered as the raw
hem-cat--i+t- 1S—pLef.ﬁ,rable to present the active ingredient as a

phar rpg.ey rrrul ation. s further provides a
phar ma?s l Phtion cd Ef[s;%‘ [}%Fnd of formula (1) or a
pharrra m eptable salt. o @ﬂ)llmally | abil e ester thereof

togeth nmore pharmaceut 20al [y acceptabl e carriers therefor
and, optlonaily ot her therapeutic and/or prophylactic ingredients. The
carrier(s) must be 'acceptable' in the sense of being conpatible with the
other ingredients of the formulation and not deleterious to the recipient

copect ai y%“nu““|ma??3“’§’3’"é (lf Whorbi R S the r'%m 0 WS aF Porl ™

i nsuf f | at i B1?Y R&pjeRA tg&ﬁ'ﬁﬁ"'rﬂ"g'? Q*EMQ% %lﬂrﬁcbﬂ sion is
preferred. hale@'(X!)ﬂnwpmm@éGﬁabﬁeﬁmlamsﬁmﬁ catbonatenand incant ai n
convegt | Cmpolar solvent such as N.N-dimethyiformamide.

The hydroxylamine R{NHOH may be prepared from the corresponding nitro
compound R, NO; in a conventional manner e.g. reaction with hydrazine in the
presence of a 5% rhodium on carbon catalyst.

10
in order that the invention may be more fully understood the followmg examples
are given by way of :!lustrahon only.
in the Intermediates and Examples unless otherwise stated:

15

Meilting points (m.p.) were determined on a Gallenkamp m.p. apparatus or a
Buchi capillary apparatus and are uncorrected .All temperature refers to
0C.Infrared spectra were mesured on a FT-IR instrument. Proton Magnetic
Resonance (1H-NMR) spectra were recorded at 300 Mhz or 400 MHz,

20 chemical shifts are reported in ppm downfield (d) from Me4Si, used as internal
standard , and are assigned as singlets (s), doublets (d), doublets of doublets
(dd), triplets (t), quartets (q) or multiplets (m). Colum chromathography was
carrier out over silica gel (Merck AG Darmstaadt, Germany). The following
abbrevietions are used in text: EA = ethyl acetate, CH = cyclohexane, DCM =

25 dichioromethane. DMSO=dimethylsulphoxide, DBU = 1,8-diazabicyclo [5.4.0}
undec-7- ene.

Tlc refers to thin layer chromatography on silica plates. Solution were dried over
anhydrous sodium sulphate. Tetrahydrofuran (THF) was freshly distilled from

30 K/benzophenone under nitrogen atmosphere; reagent grade cyclohexane and
ethyl acetate were used without further purification. All chromatography was
done using silica gel, 230400 mesh, (Merck). Yields are reported for isolated
products which were pure by NMR and Tic.

35 intermediate 1



| pients ft#}g,,e_zs bi ndi ng agents, for exanple, syrup, accacia, gelatin,
sgrbitol, t nth, mnucilage of starch or polyvinylpyrrolidone; fillers,

r exarrpl e, lactose, sugar, mcrocrystalline cellul ose, nmize-starch,
al ci um phosphate or sorbitol; | ubr| cant, for exarrp4~e— ------ pagnesi-um__st ear at e,

tearic acid, talc, polyet her rants, for

xanpl e, potato starch or SOdI[{L ?gﬁ%? q %“éheet °‘ s such
as sodium | auryl sul phate. The abl e be coat ed thods
wel | known in the art. Oal liquid prep aratlons rray for

exanpl e, aqueous or oily suspensions, solutions enuI5|ons syrups or
elixirs, or nmay be presented as a dry product for constitution with water

or other sUglRpYB-diehiofdiRdda! teSuch liquid preparations may contain
conventional- addl TLUVES ents, for ex sor bi t ol
syrup, met h§9 aqivtignfethy)inyryats %ml)s?n%%owepmwl (33”81)

hydr oxyet hyesndentraterd saliphlfie ekl @5 mi)adas adde] stawmnaeu Vigot®® stirfinglel  or
nyar ogenat eqng hdling Mbdure WEY simet at 80895716 mift ks, HERBE ' ecthiM,

sorbitan
REPL ACEMVENTdighieEIphenylhydrazine hydrochlonde (4g) was added portionwise. The

mixture was heated to reflux for 4 hours, cooled to 230, poured into cold water
(500 ml) and extracted with diethyl ether (3 X 300 ml). The organic layers were
separated and dried. The solvent was evaporated under reduced pressure to
give the 2-(3,5-dichlorophenylhydrazone)propionic acid ethyl ester as yellow

10 solid (5g; tic DCM, Rf=0.79, 0.47) in E and Z isomers mixture. The solid was
added to polyphosphoric acid (20 g) under stirring and the mixture was heated
at 450 for 20 minutes to give a brown product which was crystallized by 95%
ethanol (300 mt) to obtain the title compound as a yeliow-brown solid (3.3
g;m.p.1800; Tic DCM, Rf=0.54). IR(CDCl3) Vmax(cm=1)3440(NH), 1772-

15 1708(C=0). 1l-l-NMR(CDCI3) 9.00(s), 7.28(d), 4.42(q), 1.42(%).

intermediate 2
Ethyl 3-formyl-4,6-dichloroindole-2-carboxylate :
A solution of N-methyl formanilide (5.19 g) and phosporous oxychloride (5.53g)
20 was stirred at 230 for 15 minutes. 1,2- Dichloroethane (60ml) and intermediate 1
(6g) were added and the resulting suspension was stirred at 800 for 6 hours.
The reaction mixture was poured into a 50% aqueous solution of sodium
acetate (300 ml) to give , by filtration, the title compound as a yeliow solid (4.1
g, tic EA/ICH:4/6, Rf=0.4).
25 IR(Nujol) Vmax{cm-1) 1726 (C=0), 1663 (C=0), 1556 (C=C), 2725-2669 (CH).
TH-NMR(DMSO0) 13.15(s), 10.60 (s), 7.54(d), 7.40(d), 4.43(q), 1.36 (t).

intermediate 3
] 1-(2-trimethyisilyl-ethoxymeth 6-dichloroindole-2-carboxylate
30 To a cooled solution of intermediate (2) (700 mg) in dry DMF (20mi) at 0° was
added lithium bis-trimethylsilylamide (3.7 mi, 1M solution) in THF. The mixture
was stirred for 15 minutes at 0°, then tri-methyisilylethoxymethyt chloride
(0.817g) was added. After one hour the resulting mixture was poured into water
(25 mi) and extracted with ethyl acetate (3 x 20 mi). The combined organic
35 layers were dried and concentrated under vacuum. The residue was purified by



11{ nodno-ol eate or acaci a;, non-aqueous vehicles (which may include edible
oifs), for exempHe, alnond oil, fractionated coconut oil, oily esters,
prfopyl ene glycol or ethyl alcohol; solubilizers such as surfactants for
exanpl e pol ysorbates or other agents such as cycl odextrins; and
reservatives, for exanple, nethyl or propyl p- hydroxybenzoates or

scorbic acid. The conposition E nmul at ed as suppositories,
. g. Taoyed b ¥ent i onal <3§E§3§ggr§"g¥é such as cocoa butter or
ot her \ r buccal adni niR3&RAFEDN th conposition may take the
form alR ozenges fornul atefd2i n conventi onal manner. The
conposition according to the invention may be formul ated for parenteral

adm nistration by injection or continuous infusion. Formulations for

i nj ecti on nelromatpgrepby opsilica gehto affosd thef fittleconpound(968 mg)@s a pateul t i - dose
contai ners ypfdw 8plidded preservative. The conpositions may take such forns

as suspensi &?g_,qégl HE lons, or enmulsions in oily or aqueous vehicles, and
may cont ai n¥¥ Or

-y1-%rgents such as suspendi ng, stabiling and/or
di spersing agents. Alternatively the active ingredient nmay be in powder

form fgr coEa i égéiiat%rhw th a suitable vehicle, e.g. sterile, pyrogen-free

wat er, ¥befo
Methyl (Z)-4 6-dichlor: 2-0X0-1 lidin-3-vlidenemethyl)-1-{2-

trimethyilsilyl-ethoxymethyl)-1H-indole-2-carboxylate
1-phenyi-2-pyrrolidinone (426 mg) was dissolved in THF (10 ml), the solution
cooled to -78° and tert-butyllithium (1.80 ml, 1.6M solution in hexanes) slowly
10 added; to the resulting solution , stirred at this temperature for 1.5 h.,
intermediate 3 (1g) dissolved in THF (10 mi) was added and stirring continued
at -78 ° for 3 h. The reaction was then allowed to warm to room temperature
over 3 h and stirred for ancther 1.5 h. The reaction was quenched with 20 mi of
saturated NH,CI solution, ethyl acetate (50 mi) was added and the organic
15  phase separated and washed with 0.1 M hydrochloric acid (2 x 20 ml), water (20
mi), brine (10 mi), and dried. The solvent was evaporated, the residue dissolved
in 20 mi of dichloromethane/methanol (4/1) and treated at room temperature
with trimethylsilyliazomethane (1.70 mi, 2M solution in hexanes) for 30 min.
Final purification by column chromatography (CH/EA 8/2) yielded the title
20 compound (740 mg, ) as a white solid.
IR (nujol) Vmax (cm-1) 1709 (C=0), 1684 (C=0). :
"H NMR (CDCI3) 7.85 (t), 7.80 (d), 7.50 (d), 7.40 (t), 7.20 (d), 7.17 (t), 5.89 (s),
3.90 (s), 3.86 (t), 3.53 (t), 2.64 (td), 0.88 (t), -0.05(s).

25 intermediate 5

Methyl (Z)-4.6-dichl 2-0%0-1 iperidin-3-ylidenemethyi}-1-{2-
trimethyisilyl-ethoxymethyl)-1H-indole-2-carboxylate

N-phenyipiperidinone (370 mg) was dissoived in THF (10 mi), the solution
cooled to -78°, tert-butyllithium (1.30 ml, 1.6M solution in hexanes) was added

30 and to the resulting mixture stirred at this temperature for 1.5 h. intermediate 3
(800 mg) dissolved in THF (10 ml) was added and then stirring continued at -
78° for 3 h. The reaction was then allowed to warm to roomtempeﬁathre over 3
h and stirred for another 1.5 h. The reaction was quenched with 20 ml of
saturated NH,CI solution, ethyl acetate (50 ml) was added and the organic

35 phase separated and washed with 0.1 M hydrochloric acid (2 x 20 ml), water -



or "adm ni stration by inhalation the conpounds according to the invention
re conveRygsglyy delivered in the formof an aerosol spray presentation
rom pressuri sed packs, with the use of a suitable propellant, such as
di chl or odi f1 uor onet hane, ti rcl or of | uor onet hane, di chl oro-terafl uoroethane,
carbon di oxi de or oher suitable propellant, such as

di chl or odi fl uor onet hane, tri e,
di chl oro-tetrafl uoroet hane, Bo SHERTOKASIBEBN Jot her suitabl e gas, or froma
nebuliser. In the case of a presswBiSegCrEr osoll t he dosage unit nay be

determ ned by providing a val vé"to "¢ Tver—a—+ret ered anount.
Alternatively, for admnistration by inhalation or insufflation, the
conpounds according to the invention may take the formof a dry powder
conposi t i 20mf)pbrirexEtOahi), andudriet: Theisolveht was evapgratedtardhtiteaesidueabl e

car i er - syehegs LRl S8y OF okbbrimetrERBTHANERS (ATBAA e SFRboRE P esent ed

in unit dosaae Yornyln L.
temperature with trimethyisilyldiazomethane (1.50 ml, 2M solution in hexanes)

for 30 min. Final purification by column chromatography (CH/EA 7/3) yielded the
5 title compound (700 mg) as a white solid.

IR (nujol) Vmax (cm-1) 1713 (C=0), 1672 (C=0).

TH NMR (CDCI3) 8.08 {t), 7.48 (d), 7.40 (m), 7.26 (tt), 7.18 (d), 5.90 (s), 3.89 {s),

3.76 (t), 3.52 (m), 2.41 (td), 1.85 (m), 0.87 (1), 0.06 (s).

10 Intermediate 6
1-tert-butoxycarbonyl-2-phenyl hydrazine
Di tert-buty! dicarbonate (5.6g) was added to a solution of phenyl hydrazine
(2.5ml) in tetrahydrofuran (50ml). The solution was stirred at 25° for 2hrs then
concentrated in vacuo affording the crude title compound.(5.44g.). T.l.c. EA/CH
16 (1/2), Rf=0.8. '
L.R.(cm-1):1724(C=0), 1605(C=C)

Intermediate 7
1-tert-butoxycarbonyl-2-phenyl-pyrazolidin-3-one

20  To a solution of intermediate 6 (5.4g) in dry dimethylformamide (50ml) was
added potassium carbonate (6.9g) and after 5 min. chioro propionyl chloride
(2.4mi). The resulting mixture was stirred at 25° for 2hrs, then diluted with
diethy! ether (200mi), washed with water (2 X 200ml), dried and concentrated in
vacuo. The crude compound obtained was crystallized from ethyl acetate/n-

25 hexane to give the title compound (5.9g). T.l.c. diethyl ether/petroleum ether
(1/1), Rf=0.4. mp.=150°,

Intermediate 8
Ethyl 4 6-dichloro-3-formyl-1-tert-butoxycarbonyl-1H-indole-2-carboxylate

30 To a suspension of 4,6-dichloro-3-formyi-1H-indole-2-carboxylic acid ethyl ester
(8g) in dry tetrahydrofuran (100ml) were added di-tert-butyl dicarbonate (7.3g)
and 4-dimethylaminopyridine (0.7g). The reaction mixdure was stirred at 25° for
2hrs, then diluted with ethyl acetate (300ml), washed with ammonium chloride
(sat.) (200ml), brine (200mi), dried and concentrated in vacuo. The crude title

This Sheet Has Been R e
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1 exanpl e capsules or cartridges of e.g. gelatin, or blister packs from
ich the pi8%EH nmay be administered with the aid of an inhaler or

imsufflator. The conposition according to the invention nay al so be

fformul ated as a depot preparation. Such |ong acting formulrations—maybe

dmi ni stered by inplantation [fpr e aneousTHys Shek Has Been Replaced
I ntramuscul arly) or by int ranu@@\gilsﬁ;{'l E‘Zﬁgc@ Thus fE’lﬂ M@E’[ﬂm

e
conmpounds of the invention ngy be REP t ed th suit or
hydr ophobic materials (for exanple as an enulsion in a il) or

i on exchange resins, or as sparingly24ol ubl e derivatives, for exanple, as a
sparingly soluble salt The conpositions according to the invention nmay

contain between 0.1 - 99% of the active .ingredient, I ent f r om 30-
95% f or t aSPBRRURG Was srystalizedfram eth G%tﬁtﬁ(st%bﬂ'd-cp%ﬁg?&r}rééo-%onpounds
of general mpxtddea (1) and salts thereof may be prepared by the general

nmet hods outlined hereinafter. In the follow ng description, the groups R,

Rlerr], and Rlerr], mand A are as defined for the conpounds of fornula (1)
unl ess Intermediate 9

5 1- tert-butoxycarbonyl-2-{4-nitrophenyl) hydrazine
Di tert-butyl dicarbonate (7.8g) was added to a solution of phenyl hydrazine
(2.5mi) in tetrahydrofuran (100ml). The solution was stirred at 25° for 2hrs then
concentrated in vacuo affording the crude product which was crystallized from
ethyl acetate/n-hexane (1/3) to give the title compound (6.9g, ). T.l.c. EA/CH
10 (1/2), Rf=0.85.mp=120".

intermediate 10

1-tert-butoxycarbonyl-2-{4-ami hydrazine

A solution of sodium hydrosulfite (20g) and potassium carbonate (22g) in water
15 (200ml) was added to a solution of intermediate 9 (6g) in ethanol (350ml). The

resulting mixure was stirred at 25° for 1 hr, then concentrated in vacuo and

extracted with ethyl acetate (200ml). The organic phase was washed with

ammonium chioride (sat) (2X200mi), dried and concentrated in vacuo. The

crude compound was purified by silica gel column chromatography using EA/CH
20 (1/2) as eluant to give the title compound (3g). T.l.c. EA/CH (1/1), RE0.2.

mp.=128°.

Intermediate 11
1-tert-butoxycarbonyl-2-{4(-tert-butoxycarbonylamino)phenyll hydrazine

25 Di tert-butyl dicarbonate (3.33g) was added to a solution of intermediate 10
(3.41g) in tetrahydrofuran (100ml). The solution was stirred at 25° for 15hrs then
concentrated in vacuo affording the crude title compound which was crystallized
from ethyl acetate/n-hexane (4.4g.). T.L.c. EA/CH (1/2), R=0.90. mp.=155°.

30 intermediate 12
- 1-tert-buto 4-tert-but lamino lidin-3-one
To a solution of intermediate 11 (0.5g) in dry dimethylformamide (5ml) was
added potassium carbonate (0.213g) and after 15 min. chloro propiony! chioride
(0.15ml). The resuiting mixture was stirred at 25° for 20hrs then diluted with
35 diethyt ether (50mi). It was the washed with water (50ml) and ammonium



otherwi se stated. Conpounds of forrmula (I) wherein A has the meani ngs
dgfi ned aboVtB3@h the proviso that A is not -NHCO may be prepared by
r¢action of the al dehyde (11) (wherein R has the neani ngs defined above in
formula (1) or is protected derivative thereof, R err] is a carboxyl

10

15

20

25

rotecting group and Rlerr] is f-teger-p~atect i ng group), [err]

ith the cyclic amide (I11) (vﬂ'@eﬁﬂﬁfhﬁi&srﬁf&hd A have the neani ngs defined
above in formula (1) or are fgrotecBERLAGERI vatiyes thereof, with the proviso
that A is not

25

chloride (sat.) (50ml). After drying, the solution was concentrated in vacuo to
give the crude compound which was crystallized from ethyl acetate/n-hexane
(1/4) to give the title compound (0.252g.). T.L.c. EA/CH (1/1), Rf=0.60.
mp.=178°.

Intermediate 13

4.6-Dichioroindole-3-formyl-2-carboxylic acid

To a suspension of the intermediate (2) (7.0 g, ) in ethyl alcohol (250 mi) lithium
hydroxide (2.26 g) was added. The yellow solution was heated at 50°for 8 hours
then acidified with HCI till pH=2. The precipitate was collected by filtration to
fumish the title compound as a white solid (6.29, ).mp=235-240 °.

Intermediate 13a
4,6-Dichloroindole-3-formyl-2-carboxylic acid tert-butyl ester

To a refluxing suspension of intermediate 13 (1.0 g,) in dry toluene (50 mi) N,N-
dimethylformamide di-tert-butyl acetal (4.38 g,) was slowly added. The heating
continued for 30 mnnutesmenmedaksoluhonwas cooled and washed with
water, sodium bicarbonate solution and, brine. The organic layer was dried and
the solvent removed under reduced pressure. The residue was purified by flash
chromatography (CH/EA=8/2 Re=0.33) to give the title compound as a white
solid (470 mg).

IR (Nujol) vmax (cm~1) 3335 (N-H), 1724 (C=0) and 1663 (C=0).

Intermediate 14

4.6-Dichloroindole-3-formyi-1-tertbutyloxycarbonyl-2-carboxylic acid -tert-butyl

ester

To a solution of intermediate 13a (470mg,) in dry THF {10 ml), 4-
dimethylaminopyridine (22 mg) and a solution of di-tert-butyl dicarbonate (392

mg) in dry THF (5 ml) were added. The solution was stirred for 30 minutes then

the solvent removed under reduced pressure. The residue was purified by flash
chromatography (CH/EA=9/1 R=0.38) to give the title compound as a foam.(468 *
mg)

IR (Nujol) vmax {cm1) 1765 (C—O) 1740(C=0) and 1688 (C-O)

Intermediate 15 This Sheet Has B
een
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the group NHCO-) in the presence of a suitable base and if necessary or
de¢sired suRjegtyng the resulting conpound to one or nore of the follow ng

operations. a) renoval of one or nore protecting groups b) isolation of the
onpound as a salt thereof c) conversion of a conpound of fornula (1) or a
alt Thereof into a rret abol i cal | y | abi | e ester d) conversion of a conpound

f formsIShee(Iﬂa BFeﬁ og |l e salt thereof. In one
enbodi ﬁocess t né 1S o dw B ;“l s reacted with the cyclic
am de ( esence pf a REPBAGEDCh as{t-butyl lithium lithium
di soopy €, or Ilthlumba(trlrretIﬁTSHy)amde|n an aprotic solvent
such as tetrahydrofuran The reaction is initially carried out at a

tenperature around -78 but is then allowed to rise to O[err] to 30[err]C

N-{Phenylaminocarbonyl}-a-phosphonoglycine trimethyi ester
A solution of N-{Benzyloxycarbonyl)-x-phosphonoglycine trimethyl ester (3 g.} in
methanol (50 ml) was hydrogenated under a 1 atm. pressure for 5 hrs in the
presence of 5% palladium on carbon (0.55 g.). The catalyst was filtered off on

5 celite and the solution was evaporated under reduced pressure. The residue
was dissolved in dichloromethane (15 mi), phenyl isocyanate (1.1 ml) was
added and the reaction mixture was stirred for 15 hrs. The solvent was
evaporated under reduced pressure and the residue was triturated in diethyl
ether (50 mi) to give the title compound as a white powder (2.4 g m.p. 144-146°

10 IR (Nujol) vpmax (cm1) 1745 (C=0), 1707(C=0)

intermediate 16
4 6-Dichloroindol 2. 5-dioxo-1-phenvl-imidazolidin-4-vilidenemethyl
indole-1,2-dicarboxylic acid 1.2 di_;t_g_rtbut;zl ester )

156 To a solution of intermediate 15 (367 mg) in dry THF (8 mi), DBU (352 mg,) was
added dropwise. The solution was stirred at room temperature for 10 minutes,
then a solution of intermediate 16 (480 mg) in dry THF (10 ml) was slowly
added. The mixufe was stirred for 15 minutes, diluted with ethyl acetate (10 mi)
and quenched with ammmonium chioride. The organic layer was dried and the

20 - solvent evaporated under reduced pressure. The residue was purified by flash
chromatography (CH/EA=85/15 R¢=0.33) to give the title compound as a foam
(284 mg).

IR (Nujol) umax (cm-1) 1772 (C=0), 1726 (c=0) and 1678 (C=0).

25 Intermediate 17
4.6-Dichloroindole-3-formyl-2-carboxylic acid allyl ester
To a suspension of intermediate of intermediate 2 (3.0 g) in ally! alcohol (100
mi) p-toluenesulfonic acid monohydrate (2.0 g) was added. The suspension
was heated at 90° for 2.5 hours, then the solvent removed under reduced
30 pressure. The residue was dissolved in methylene chloride, washed with a
solution of NaxCO3 (10%), water and purified by flash chromatography
(CH/EA=7/3 R=0.34) to give the fitle compound as a white solid (1.10 g).
IR (Nujol) vax (em1) 1720 (C=0) and 1657 (C=0).
1H-NMR (DMSO) 13.20 (bs), 10.61 (s), 7.55 (d), 7.42 (d), 6.14-6.0 (m), 5.46
35  (dd), 5.33 (dd) and 4.92 (d). | '



I T A

THe initial product of this reaction will depend upon the nature of the

pfot ecti ng' :iﬁff.‘s Rlerr] and R err] since sone of these may be cl eaved
der the reaction conditions. Exanples of such groups include those
erein Rlerr] is methyl or ethl and or R err] is al koxycarbonyl e.g.

- but oxycarbonyl. In the event _that the reaction is carried out using an

I ndole of formula (I1) wherei r‘rmgunggrggpgy otecting group R4 is cleaved
car

e.g. Rerr] is ethyl but thefnitr ifng-goup-Rferr]—+s—noet; eq.
trinmethylsilyl-ethoxynmethyl &k oxylnl11 heethasﬂeenke taced €7 1]

T

m/z (FAB) 298 (MH).

intermediate 18
4. 6-Dichloroindole-1-tet-butyloxycarbonyl-3-formyl-2-carboxylic acid aliyl ester
5 To a solution of intermediate 17 (1.10g) in dry THF (40 mi), 4-

dimethylaminopyridine (49 mg) and a solution of di-tert-butyl dicarbonate (886
mg) in dry THF (10 ml), were added. The solution was stirred for 1 hours then
the solvent removed under reduced pressure. The residue was purified by flash
chromatography (CH/EA=9/1 Rg=0.37) to give the title compound as a white

10  solid (853 mg; mp.=106.9-107.7).
IR (Nujol) vmay (cm-1) 1757-1744 (C=0) and 1682 (C=0).

Intermediate 19 .
(E) 4 6-Dichloro-3-{2 5-dioxo-1-phenyl-imidazolidin-4-vlidenemethyl}-indole-1,2-

15 dica ic acid 2-allyl ester 1-te ester
To a solution of intermediate 15 (590 mg) in dry THF (10 ml) DBU (566 mg) was
added dropwise. The solution was stirred at room temperature for 10 minutes,
then a solution af intermediate 18 (740 mg) in dry THF (15 ml) was slowly
added. The mixture was stirred for 15 minutes, diluted with ethyl acetate (10 ml)
20 and quenched with ammonium chloride. The organic layer was dried and the
solvent evaporated under reduced pressure. The residue was purified by flash
chromatography (CH/EA=7/3 Rg=0.27) to give the title compound as a foam (369
mg).
IR (Nujol) vmay (cm-1) 3331 (N-H), 1730 (C=0), 1673 (C=0) and 1533(C=C).

25
intermediate 20
E-3-{(1-tert-butoxycarbonyl-3-oxo-2-phenvl)pyrazolidin-4-ylidene methyi}-4.6-

dichloro-1-tert-butoxycarbonyi-1H-indole-2-carboxylic acid tert ester

To a solution of Example 15 (0.7g) in dry tetrahydrofuran (50mi) were added di-
30 tert-butyl-di-carbonate (0.33g) and 4-dimethytaminopyridine (0.03g). The

solution was stirmed at 25° for 30 min. then diluted with diethyl ether (200ml),

washed with ammonium chloride (sat.) (200ml), brine (200mt), dried and

- concentrated in vacuo. The crude title compound was purified by silica gel

column chromatography using diethyl ether and petrol (2/8) as eluant to give the

35 title compound (0.54g). T.l.c. diethyl ether/petrol (5/25), R=0.45. '



14¥ may be converted into a conmpound of formula (1) by renoval of the
ni §r ogen pr‘%?ehi ng group Rlerr]. Alternatively the carboxylic acid (lV)

may be converted into the corresponding nethyl ester (V) by reaction with
difazonet hane. For this rection trinethylsilyldi azonet hafbis $hsetlagRnon Replaead

t
sgurce of di azonethane and the reaction may be carried OL| e
[

spl vent such as a hal ohydrocar \inSCSﬁEETthSHB%EGF t hane.

REPLACED
28

1H-NMR(CDCl3): 1.27(s, SH), 1.52(s, 9H), 1.67(s, 9H), 4.65(d, 2H), 7.18(t, 1H),
7.27(d, 1H), 7.39(m, 2H), 7.65(m, 1H), 7.66(m, 2H), 8.04(d, 1H).

_ Intermediate 21
5 Z 1-tert-butoxycarbonyl-3-oxo-2-phenyl olidin-4-ylidene methyl}-4.6-

dichioro-1-tert-butoxycarbonyl-1H-indole-2-carboxylic acid tert butyl ester
A solution of intermediate 20 (0.53g) in acetonitrile (30ml) was irradiated using a
400 Watt mercury lamp for 45 min.. The solution was concentrated in vacuo to
give a mixture of the two isomers that were separated by silica gel column

10 chromatography using ethyl acetate/cyclohexane (5/95) as eluant to obtain the
title compound 6 (0.13g). T.l.c. EA/CH (5/25), Rg=0.85.
TH-NMR(CDClg): 1.27(s, 9H), 1.51(s, SH), 1.65(s, SH), 4.86(m, 2H), 7.07(m,
1H), 7.09(m, 1H), 7.20(d, 1H), 7.28(m, 2H), 7.57(m, 2H), 7.97(d, 1H).

15 Intermediate 22
1-te (0) 4-methyisulfami drazine
To a solution of intermediate 10 (0.2 g) in tetrahydrofuran (S ml) under nitrogen
at 0°C was added pyridine(0.045 mi).After 5 minutes methanesutfonyl
chloride(0.045 ml) was added dropwise to the stirred solution.The reaction

20 mixture was allowed to warm up to room temperature.After 1 hour saturated
ammonium chioride solution(20 ml) was added and the reaction mixture
extracted with ethyl acetate (3 X 10 ml) .and the combined extracts dried. The
solvent was removed by distillation under reduced pressure and the product
purified by flash column chromatography over silica gel CH/EA yielding the title

25 compound as a yellow solid (0.140 g).
LR. ( cm -1 ,Nujol):3302(NH), 1709(C=0), 1600(C=C), 1323-1151(S02).

Intermediate 23
=1-tert-butoxycarbonyi-2-(4-methylsuifamidophenyl)-pyrazolidin-3-one

30 To a stirred solution of Intermediate 22 (0.6 g) in dry dimethylformamide (15 ml)
under nitrogen at 0 ° was added pyridine(0.23 ml).Chloro propionyl chloride
(0.2 mi) was then added dropwise to the solution.The mixture reaction was
stirred at 25°C for 2 hrs diluted with ethyl acetate(50 ml), and then washed with
water(50 mi) and saturated ammonium chioride solution(50 ml). The organic



conpound of forrmula (V) may be converted into a conpound of fornula (1)
r enoval d,_h]e nitrogen protecting group R err] using conventional neans
| I oned ere desired or necessary by hydrolysis of the nmethyl ester. In
second enbodi nent of the process the al dehyde (I1) is reacted with the

yclic amde (111) in the presence-of.a hase. such as buyl lithium [Iithium
i i sopropyl ami de, or |ithiuny BH§(SHEETEHASYBEEN /| ) ami de in an aprotic sol vent
such as tetrahydrofuran and fat a REPD(EERL Ur € pf around -78. Reaction of the
resul tant secondary al cohol t¥—terrd

15 29

solution was dried and then concentrated in vacuo to give crude 1-tert-
butoxycarbonyl-2-(4-methyisulfamidophenyl)-2-(3-chloropropionylhydrazine
as ayellow oil. This was dissolved in dimethylformamide(5 mi) under nitrogen
and at 25° anhydrous potassium carbonate (0.450 g) was added.The resulting
5 mixture was stirred for 1 hr then diluted with saturated ammonium chloride

solution (50 ml).The aqueous solution was extracted with ethyl acetate (3X50)
and the combined organic phases were dried and concentrated in vacuo.The
crude residue was purified by silica gel flash column chromatography eluting
with diethyl ether to give the title compound (0.25 g).

10 1H-NMR(DMSO);1.28(s,9H), 2.73(t,2H), 2.93(s,3H), 4.06(t,2H), 7.19(d,2H),
7.42(d,2H), 9.66(s,1H).
L.R. {cm -1,Nujol):3252-3202(NH), 1693(C=0), 1600(C=C), 1310-1151(S02).

Intermediate 24

15 2 1 olidi .
Intermediate 7 (4.6g) was dissolved in dry dichloromethane (10ml) and
trifluoroacetic acsd (10ml). The resulting solution was stirred at 25° for 1hr then
concentrated in vacuo The residue was dissolved in ‘ethyl acetate (100ml),
washed with sodium bicarbonate (sat.) (2X100mi), brine (100ml), dried and

20 concentrated in vacuo to give the crude title compound (2.6g). T.l.c. CH/EA
(1), Rf-o 30
TH-NMR (CDCl3): 2.78(t, 2H), 3.52(q, 2H), 4.75(t, 1H), 7.12(tt, 1H) 7.36(t, 2H),
7.85(d, 2H).
L.R. (cm-1): 3238(NH), 1674(C=0).

25
Intermediate 25
1-methvl-2-phenyl-pyrazolidin-3-one
To a solution of intermediate 24 (1.43g) in dlmethylfonnammlde (20ml) was
added dropwise and at -20° methy! triflucromethanesulfonate ((1.4ml). The

30 reaction mixture was allowed to warm-up to 25° and after 3hrs was diluted with
diethyl ether (200ml), washed with ammonium chloride (sat.) (200mf), water
(200ml), dried and concentrated in vacuo. The crude compound was purified by
silica gel column chromatography using ethyl acetate/cyciohexane (3/7) as
eluant to give the title compound (0.4g). T.l.c. CHIEA (1n), Rf=0 42

35 LR (cm-1): 1697 (C=0). —
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ydroch oric acid and with heating in a solvent such as ethanol vyields:
bl ef 1483 VII) [err] The ester (VI) may be converted into a i
bnd of fornula (1) by renoval of the carboxyl protecting group Rlerr]
g conventional procedur gs—~—tn—a.nmodification of this process the

ndary al cohol (VI) may QRJHEDISHEET &iASiBEER ja reactive | eaving group such i
a sul phonate ester e.g. p- tolnﬁ:mgm phoncte or met hanesul phonat e
| owed by treatnent w th anapproprreate—bade such as [jthium :
i sopropyl am de or sodi um et hoxid The resultant olefin may then be {
onverted into a conpound of the f a (1) by ThlSSheetHaSBeenR laced E

Intermediate 26

N-(3-chloropropionyi)-N-phenylhydroxylamine
To a suspension of rhodium on carbon 5% (0.13g) in dry tetrahydrofuran (23mi)
5 was added nitrobenzene (5g). The mixture was cooled at 0° and hydrazine

hydrate (2g) was added dropwise. The temperature of the mixture is maintained
at 25-30° throughout the addition; after the reaction was stirred at 25° for Zhrs
then filtered and the catalyst washed with a little tetrahydrofuran. The solution
was concentrated in vacuum and the residue was dissoived in

10 dimethyiformamide (30ml) and cooled at -5°, then potassium carbonate (5.6g)
and, after 10 min., chioro propionyl chloride (3.8ml) were added. The reaction
mixture was stirred at 25° for 1hr then diluted with diethy! ether (150ml), washed
with water (2X200mt), dried and concentrated in vacuo. The residue was
purified by crystallization using ethy! acetate/cyclohexane to give the title

15 compound as a solid (4g). T..c CHEA 1/2 Re=0.3. '
1H-NMR (CDClg): 2.7(bs, 2H), 3.8(t, 2H), 7.5(bm, SH)
LR. (cm-1): 1645(C=0), 1626(C=C).

Intermediate 27
20 3-oxo-2-phenyl-isoxazolidine
To a solution of intermediate 26 (3.35g) in acetone (150ml) was added
potassium carbonate (2.3g). The reaction mixture was stirred at 25° for 6hrs
then concentrated in vacuo . The residue was triturated with ethyl acetate,
filtered and concentrated in vacuo to obtain the crude title compound as an oil
25 {(2.5g). T.l.c. CH/EA 1/2, R=0.3.
1H-NMR CDClg3): 3.0(t, 2H), 4.52(t, 2H), 7.14(it, 1H), 7.37(m, 2H), 7.69(m, 2H).
LR. (cm-1). 1697(C=0).

Intermediate 28
30 1- tert-butoxycarbonyi-2-(3-nitrophenyl) hydrazine
To a solution of 3-nitropheny! hydrazine (6g) in dioxane (60ml) and water (30ml)
were added sodium hydroxide 1M (30ml) and di tert-butyl dicarbonate (7.6g).
The solution was stirred at 25° for 2hrs then concentrated in vacuo; diluted in
ethyl acetate (200ml}), washed with ammonium chloride (sat.) (2X200ml), brine
35 (2X200mi), dried and concentrated in vacuo to give the crude intermediate




moval of V198CHi t r ogen protecting group Rlerr] and where necessary or
sired the carboxyl protecting group Rlerr]. Suitable carboxyl protecting
roups Rl err] for use in these reactions include allyl, alkyl,
frichloroal kyl, trialkylsitytal kyl or_aryl methyl groups such as benzyl,

i trobenzyl or trityl. Suitght )#%"S’H‘EEPW BEedtlect i ng groups R err] include

al koxycar bonyl e.g. t- butoxyca C@éylsulphonyl e. g. phenyl sul phonyl
or 2- trimethylsilyleyhoxynet ] protectin group Rlerr] may
be removed by conventional procedures’known for renoving such groups. Thus

conpounds when Rlerr] is an alkyl group, this may be renoved by hydr ol ysi s

511,20, At oy A e 2 e o

the title compound (4.3g, ). T.l.c. EA/CH (1/1), Rf=0.85. m.p.=105°.

Intermediate 28a

5 1-tert-butoxycarbonyl-2-(3-tert-butoxycarbonylamino)phenythydrazine
To a solution of intermediate 28 (3.64g) in ethanol (70ml) were added iron
powder (7.0g) and calcium chloride (0.71g). The reaction mixture was heated at
70°C for 20hrs then filtered over silica gel washing with ethyl acetate. The
solution was dried and concentrated in vacuo to afford the 1-tert-

10 butoxycarbonyl-2-(3-aminophenyl)hydrazine (3.0g) that was dissolved in dry
tetrahydrofuran (100mi) and di-tert-butyl-di-carbonate (3.68g) was added. The
reaction mixture was stirred at 25° for 20hrs than concentrated in vacuo. The
product was purified by trituration with ethyl acetate to give the title compound
(3.73g). T.l.c. EA/ICH (111); Re0.7. |

15 LR (cm-1): 3329 and 3294(NH), 1715 and 16_97(C=O), 1610(C=C).

intermediate 29
1-tert-butoxycarbonyl-2-{(3-tert-butoxycarbonylamino)pheny!] pyrazolidin-3-one
To a solution of intermediate 28a (0.316g) in dry dimethylformamide (4.0ml) was

20 added potassium carbonate (0.142g) and after 15 min. chloro propiony! chioride
(0.098mi). The resulting mixture was stirred at 25° for 3hrs then diluted with
diethy! ether (50ml),washed with ammonium chioride (sat.) (50ml) and brine
(50ml). After drying, the solution was concentrated in vacuo and the residue
(0.4g) was dissolved in dimethylformamide (4.78ml). Potassium carbonate

25 (0.139g) was added and the mixture stirred at 25° for 3hrs. The reaction
mixture was then diluted with diethyl ether (SOml) washed with ammonium
chloride (sat.) (50mi) and brine (50mi). After drying, the solution was
concentrated in vacuo to give the crude compound (0.4g) which was puriﬁéd by
silica gel column chromatography using ethyl acetateléyclohexane (1/3) as

30 eluant to obtain the title compound (0.27g.).T.l.c. EA/CH (1/3), R=0.25.
m.p.=129°,

Intermediate 30 and intermediate 31
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hydr ol ysi 8%

as tetrah

g@g@gg, fol |l oned where desired or neceséary by that addition of a
hydrochloric acid or trifluoroacetic acid to give the
di ng free carboxylic acid: Wwen R4 is an allyl group this may be

Jrenoved-by tréatnment with an allyl receptor such as
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5.

10

utoxycarbonyi-2-{(3-tert-butoxycarbonylamino)pheny!
oxo)pyrazolidin4-ylidene methyl}-4.6-dichioro-1-tert-butoxycarbonyl-1H-indole-
2-carboxylic acid tert butyl ester (31)
To a solution of intermediate 4 (0.196g) in dry tetrahydrofuran (5mi) was added
dropwise, at -78° a solution of lithium bis(trimethylsilyl)amide 1M in
tetrahydrofuran (0.564ml). The reaction mixture was allowed to warm up to -20°
in 30 min., then a solution of 4,6-dichloro-3-formyl-1-{N-tert-butoxycarbonyl}-1H-
indole-2-carboxylic acid tert butyl ester (0.18g) in dry tetrahydrofuran (4ml) was
added. The solution was maintained at -40° for 30min. then warmed up to 0°C

for 2hrs. The solution was diluted with ethyl acetate (SOrﬁl) and washed

15

20

25

30

ammonium chloride (50ml), brine (50mi), dried and concentrated in vacuo. The
crude compound was purified by silica gel column chromatography using ethyl
acetate/cyclohexane (3/97) as efuant to give the Intermediate 38 [(0.05g), T.l.c.
EA/CH (1/2), R=0.5 ] and Intermediate 39 [(0.04g), T.l.c. EA/CH

Intermediate 30

TH-NMR (DMSOQ): 1.21(s, 9H), 1.45(s, SH), 1.51(s, SH), 4.49(d, 2H), 7.17(m,
1H), 7.3-7.2(m, 2H), 7.30(d, 1H), 7.50(d, 1H), 7.74(t, 1H), 7.82(t, 1H), 9.43(s,
1H), 12.4(bs, 1H). LR. (cm-1): 3346(NH), 1728 and 1684(C=0). ms (m/z): 773,
758, 673, 561.

Intermediate 31

1H-NMR (DMS0):1.23(s, 9H), 1.45(s, 18H), 1.61(s, SH), 4.57(d, 2H), 7.18(m,
1H), 7.25(m, 2H), 7.49(t, 1H), 7.57(d, 1H), 7.82(bs, 1H), 7.94(d, 1H), 9.44(s,
1H). L.R. (cm-1): 3341(NH), 1726(C=0). ms (m/z): 773, 242.

Intermediate 32
{E) 4 6-dichloro-3-{2,5-dioxo-1-phenyl-pyrrolidin-3-ylidenemethyl}-indole-1,2-
dicarboxylic acid di-tert-butyl ester

- To a solution of intermediate 14 (440 mg) in dry toluene (20 mi) the N-

35

phenyltriphenylphosphoranylidene succinimide (472 mg) was added. The
solution was heated at 70° for 21 hours then more succinimide (236 mg) was



ol vent. VIA@3OR err] is a trinmethylsilylethoxynethyl group this may be
enoved by acid hydrol ysis using hydrochloric acid or hydrogen chloride in

sol vent such as an al kanol e.g. ethanol. Physiologically acceptable
alts of conpounds of forrmula (1) may be prepared by treating the
corresponding acid with an Wp@pgﬁ : n a suitable solvent. For
exanpl e al kali and al kal i ne Hﬁ%g &p y" be prepared from an al kali or
al kal i ne nmetal hydroxide, ot.ihe ondi ng carbonate or bicarbonate

salts thereof. Alternatively alkali @ alkaline netal salts nmay be prepared
by direct hydrolysis of carboxyl protected derivative of conpound of

formula ( he appropri ate kal ne, netal hydyoxide. Wen
t he conpoéﬂfy\#aq‘:{) ngfieztipg cop S@"‘BH@- Eéﬁ"PBt‘é@?EP’ﬁ@Yﬁc{‘i' fsalts may
be prepar qedayed prssue) apl thé mdimﬁepuﬂfba Byfashiubromatogtaphgci d and

obt ai nod HSHEASEE? K aslyh beThe I 658 SR AT ogen

prot ect ed lRefNujal) uy@xt(uaf‘t:)dWSB)(CF@a.ct ion with the appropriate acid.
5

Intermediate 33
1-tert-butoxycarbonyl-3-o0xo-2-phenyl-tetrahydro-pyridazine
To a solution of Intermediate 6 (1 g) in dry dimethylformamide (10 ml) was
_ added pyridine (0.78 mi).and 4-bromobutyryl chloride (0.83 ml), under nitrogen

10 at 25 °, and the reaction mixture was stirred for 156 hrs. The solution was diluted
with diethy! ether (80 ml).and washed with brine (2x80 ml). After drying, the
organic solution was concentrated in vacuo to give a yellow oil (1.7 g).To a
solution of this oil (2.25 g) in dimethyiformamide (15 ml),"'imder nitrogen at 25°,
anhydrous potassium carbonate (1.7 g) was added and the resulting mixture

18 was stirred for 3 hr. The solution was-diluted with diethyl ether (100 mi), washed -
with brine (2380 mt), dried and concentrated in vacuo.The crude residue was
purified by silica gel flash column chromatography using cyciohexane/ethyl
acetate (8/2) as eluant to give title compound (1 .4 g) as a white powder. T.l.c.
EA/CH (1/1) R= 0.60

20 _
Intermediate 34
2-quinolinylhydrazine
To a solution of 2-chloroquinoline (15g) in ethanol (150ml) was added hydrazine
hydrate (40ml). the resulting solution was heated at reflux for 6 hrs then diluted
25 with water (400ml) and extracted with diethyl ether (3X200ml). The collected
organic phase was washed with brine (300ml), dried and concentrated under
vacuum to afforg the title compound as a solid (13g).
1H-NMR(DMSO): 4.29(s, 2H), 6.83(d, 1H), 7.15(m, 1H), 7.47(m, 1H), 7.52(d,
1H), 7.62(dd, 1RH), 7.86(d, 1H), 8.05(s, 1H). '

30
Intermediate 35
1-tert-butoxycarbonyi-2-(2-quinolinylihydrazine
To a solution of intermediate 34 (13g) in tetrahydrofuran (150ml) was added di-
tert-buty! dicarbonate (18g). The solution was stirred at 25° for 1hr then
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?E éé@tal ly labile esters of conpounds of formula (1) may be
9 erification of the carboxylic acid group or a salt thereof

‘or by trans esterification using conventional procedures. Thus for exanple
acyl oxyal kyl esters may be prepared by reacting the free carboxylic acid or

a salt thereof with the appr Foxyrel kyl halide in a suitable
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sol vent
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Intermediate 36
1-tert-butoxycarbonyl-2-{3-chloropropanoyl-2-quinolinyl]-hydrazine

To a solution of intermediate 35 (Sg) in tetrahydrofuran (60mi) was added
dropwise and at 0° a solution of chioro propionyl chioride (0.92ml) in
tetrahydrofuran (40mi). The resuiting heterogeneous solution was stirred at 0°
for 30 min., filtered and concentrated in vacuo to give the title compound (2.7g)
as a foam. T.L.c. EA/CH (1/1), Rg=0.8.

Intermediate 37
1-tert-butoxycarbonyl-2-{2-quinolinyl)-pyrazolidin-3-one "

Potassium carbonate (1.3g) was added to a solution of Intermediate 36 (2.7g)
dissolved in dimethylformamide (30ml). The reaction mixture was stirred at 25°
for 2hrs then diluted with-diethyl ether (100mt), washed with water (100ml), dried
and concentrated in vacuo . The crude product was purified by silica ge!
column chromatography using ethyl acetate/cyclohexane (2/8) as eluant to

obtain the title compound (0.84g) as a foam. T.l.c. EA/CH (1/1); R¢=0.6.
m.p.=112°

Intermediate 38
(E)3-1-tert-butoxycarbonyl-2-(2-quinolinyl}-3-oxolpyrazolidin-4-ylidene methyl]-
4,6-dichloro-1-tert-butoxycarbonyl-1H-indole-2-carboxviic acid tert butyl ester

A solution of intermediate 37 (0.17g) in dry tetrahydrofuran (10mi) was added
dropwise, at -78° a solution of lithium bis(trimethylsilyl)amide 1M in
tetrahydrofuran (0.62ml). The reaction mixture was allowed to warm up to -20°
in 30 min., then a solution of 4,6—dichioro-3—formyl-i -{N-tert-butoxycarbony!}-1H-
indole-2-carboxylic acid tert butyl ester (0.2g) in dry tetrahydrofuran (10ml) was
added. The solution was maintained at -20° for 30min. then warmed up to 25°C
for 2hrs. The solution was diluted with hydrochioric acid (50mi), extracted with
diethy! ether (3X40ml) and the collected organic phase dried and concentrated
in vacuo. The crude compound was purified by silica gel column
chromatography using EA/CH (1/9) as eluant to give the title compound
(0.125g), T.l.c. EAJCH (1/2), R=0.7 m.p.=48°51°.
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ereof . For exanple when one or both conpounds contain a primary or
¢ondary dn®B8GHyroup, or a hydroxyl or carboxyl group. These groups nmay be
rotected in a conventional manner and the protecting groups renoved using-
onventi onal procedures—as and when required. Thus when the group Ris

‘M no Gkﬁarkyran1no n ,pr m no or al kyl am no

substi t uep gssa@dlaéﬁiﬂ tHHERE HASHBERNC] - NH- group then-it is

desirabl e ba5| c ni t r BgBIACEDom i s protected.e.g. as a t-

but oxycarb t hereof.” Th€ NI TTOYEN protecting-group may then
be renoved onvent i onal means; for3Sxanple reaction with trifluoroacetic
acid in a suitable solvent e.g. dlchloronethane, or hydrogen chloride in a
sol vent such as an al kanol. Any hydroxy or carboxyl group nmay be
conveniently protected as an ester thereof such as a t-butoxycarbonyl
derivative m{ermgg.atyggoxy group or an alkyl or allyl ester of the carboxyl

group - 9. i M btoxstarsonyl-2-(5pyRaviivarazine
2—chloropyndme (239) was added to hydrazine hydrate (110mi). The resulting
5 solution was heated at reflux for 6 hrs then extracted with diethyl ether

(2X100ml).
The aqueous phase was concentrated in vacuo, diluted with water (40ml) then
potassium hydroxide (2g) was added and the solution extracted with diethy!
ether (100mi). The collected organic phase was dried and concentrated in

10 vacuo to afforg the crude 2-pyridin-hydrazine, intermediate as a solid (13g) that
was dissolved in tetrahydrofuran (200ml) and di-tert-buty! dicarbonate (26g) was
added. The solution was stirred at 25° for 1hr then concent_’u_‘éted in vacuo and
triturated from ethyl acetate/n-hexane to obtain the title compound (16g). T.l.c.
EA/CH (2/1), RF=0.54. m.p.=91°C. .

15 .
Intermediate 40
1-tert-butoxycarbonyl-2(3-chloropropanoyl-2-pyridyl)-hydrazine
To a solution of intermediate 39 (4g) in tetrahydrofuran (60ml) was added
dropwise and at 0° a solution of chioro propionyl chioride (0.92ml) in

20 tetrahydrofuran (40ml). The resulting heterogeneous mixture was stirred at 0°
for 30 min., filtered and concentrated in vacuo to give the crude title compoud
as a foam. T.L.c. EA/CH (1/1), R=0.8.

. Intermediate 41
25 1-tert-butoxycarbonyl-2-(2-pyridyl}-pyrazolidin-3-one
- Potassium carbonate (1.3g) was added to a solution of intermediate 40

dissolved in dimethylformamide (30mi). The reaction mixture was stirred at 25°
for 2hr diluted with diethyl ether (100ml), washed with water (100mi), dried and
concentrated in vacuo. The crude product was purified by silica gel column

30 chromatography using ethyl acetatelcyclohexane (2/8) as eluant to obtain the
title compound (0.87g)as a foam. T.l.c. EA/CH (1/1); RE=0.65.
1H-NMR(CDCl3): 1.50(s, 9H), 2.59(t, 2H), 4.27(m, 2H), 6.81(dd, 1H), 6.96(m,
1H), 7.63(m, 1H), 8.33(m, 1H).

35 Intermediate 42
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Compoadepf formula (1) wherein Ais the chain NHCO may be prepared
reaction of the al dehyde (11) or a protected derivative thereof with the
ycine derivative (M11) [err] wherein Rerr] is a group as defined in

fformula (1) or a protected derlvatlve thereof and Rlerr] and R err]
ifndependent |y represent ( err patkyt—Hre=t on is,carried out on the
resence of a base such as 1, B TSRkl @ 4.0] undec-7-ene in an

aprotic solvent such as etherie.g. REBLAGERyrorah fol l owed by renoval of the
protecting groups R err] and err] g®gether wth any other protecting

fgroup present . Conpounds of fomula (1) wherein Ais the group CH2CO may
be prepared by reaction of the al dehyde (I1) with the phosphorane

derivativ
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-tarhbutes - ridyl)-3-oxolpyrazolidin-4-vlidene methyil-4.6-

dichloro-1-tert-butoxycarbonyl-1H-indole-2-carboxylic acid tert buty! ester

To a solution of intermediate 41 (0.361g) in dry tetrahydrofuran (10ml) was
added dropwise, at -78° a solution of lithium bis(trimethylsilyl)amide 1M in
tetrahydrofuran (1.6ml). The reaction mixture was allowed to warm up to -20° in
30 min., then a solution of 4,6-dichloro-3-formyl-1-[N-tert-butoxycarbonyl]-1H-
indole-2-carboxylic acid tert butyl ester {0.2g) in dry tetrahydrofuran (10ml) was -
added. The solution was maintained at -20° for 30min. then warmed up to 25°

for 2hrs. The solution was diluted with hydrochloric acid (50ml), extracted with

“ ethyl acetate (2X50ml) and the collected organic phase and concentrated in

vacuo. The crude compound was purified by silica gel column chromatography
using ethyl acetate/cyclohexane (2/8) as eluent to _give the title compound
(0.069) as a foam. T.l.c. EA/CH (1/1), Re=0.85.

1H-NMR (CDClg): 1.38(5, 8H), 1.53(s, 9H), 1.64(s, 9H), 4.67(d, 2H), 6.19(ddd,
1H), 6.78(1H), 7.18(d, 1H), 7.58(ddd, 1H), 7.70(t, 1H), 7.98(d, 1H), 8.23(bm,
1H).

Intermediate 43

1-naphthyl hydrazine

Sodium nitrite (4.8 g) in water (20 ml) was added over 15 minutes to a stirred
ice-cold suspension of 1-naphthylamine (9.58 g) in 6 M hydrochloric acid (80
ml). After an additional 30 minutes in the ice bath, stannous chloride (44.5 g) in
6 M hydrochioric acid (80 mi) was added slowly and the resulting suspension
was stirred at 0° for 3 hr. The resulting solid was filtered off and dissolved in a
mixture of 40% potassium hydroxide solution (100 mi) and ethy! acetate (150 T
ml). The organic layer was separated and the aqueous layer was extracted with
ethyl acetate (3x100 ml). The combined organic extracts were dried and
concentrated under reduced pressure to afford the title compound as a purple
solid (10.58 g Rg=0.1 in EA/CH (1/4)).

L.R.(cm-1):3312-3474(NH and NH32);1580-1610,(C=C)

intermediate 44
1-tert-butoxycarbonyl-2-(1 -naghthvl) hydrazine
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meani ngﬁ%%&{"i ned in formula 1 or is a protected derivative thereof.
rr

eaction is preferably carried out wwth heating in a

sfiitabl e solvent e.g. a hydrocarbon such as toluene, followed by renoval
tyhe protecting groups R4 and Rl err], in a conventional manner. Conpounds

e prepared isonerisation of thg cor rﬁ?r?
derivative thereof, followed bylrenm O "any pfotecting group. The
I somerisation reaction is conveni entl3 carried out by irradiating a

tfans isoner or a protecte

f formula (1) wherein the exoclygiscopppdysss pegN | he cis configuration may
P Bm@ ng

solution of the trans isomer in a suitable solvent such as acetonitrile
with W light e.g. froma nercury lanp. Conpounds of fornula (Il1) wherein

Light eg f ! ~of formu wher
Rlerr] is pj fearsayyaz%@hs@t(ua@nﬁ:ﬁ%d&mo%&ﬂ@}oﬁ &i'ﬁﬁﬁ?ée“'?ﬁﬁg getectin

group may lg))ein%tergﬁ;dergm?gn HSeOarE'all);

10

15

20

25

30

e correspon
e solution was stirred at 25° for 8 hrs then

concentrated in vacuo affording the crude title compound which was purified by
column chromatography (ethylacetate/cyclohexane,1/4).to give the title
compound a brown solid (9 g) T.l.c. EA/CH (1/4), Rf=0.45.; m.p.=108°

intermediate 45

1-tert-butoxycarbonyl-2-{ 1-naphthyl)}-pyrazolidin-3-one

To a solution of intermediate 44 (3g) in dry dimethylformamide (45mi) was
added potassium carbonate (2.2g) and after 5 min. chloro propionyl chioride
(1.5ml). The resulting mixture was stirred at 25° for 2hrs, then diluted with
diethyl ether (200mi), washed with water (2 X 100ml), dried.and concentrated in
vacuo. The residue was crystallized from diethyl ether to give a white solid
(1.5g) This was dissolved in dimethylformamide (17.9ml) and potassium
carbonate (0.62g) was added. The reaction mixture was stirred at 25° for 3hrs.
then diluted with diethyl ether (100ml), washed with water (100ml), dried and
concentrated in vacuo to give a product which was purified by silica gel column
chromatography using diethyl ether/cyclohexane (2/1) as eluant to obtain the
title compound (1.09g) as a pale yellow foam. T.l.c. diethy! ether/cyclohexane
2/1), Ry=0.37.

Intermediate 46

- tert-butyl adamantylidenecarbazate

A hexane solution containing 2-adamantanone (2 g) and tert-butyl carbazate
(1.76 g) was heated to reflux for 3 hours. When the solution cooled, the title
compound crystallized and was filtered (3.28 g). M.p. 175-177°

Intermediate 47

1-tert-butoxycarbonyl-2-(-2-adamantyllhydrazine

A solution of intermediate 46 (2.13 g), Pd/C 20% wiw catalyst (0.4 g) and 150 ml
of absolute ethanol was placed in a pressure bottle on a Paar hydrogenation
apparatus. Hydrogen uptake at 3 atm (average) continued for 12 hours. The
solution was then filtered on celite and the solvent removed under reduced

* pressure giving the title compound as a solid, m.p. 80-92°

of

d

g
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49 [err] above with N nethylformanilide and phosphorous

) oxychlorﬂa%3$ﬁ a solvent such as 1, 2-dichl oroethane. The indoles of
formula (X) are either known conpounds or may be prepared by anal ogous
met hods to these described for the known conpounds.

THIS SHEET HAS BEEN
REPLACED
38

1H-NMR(CDCI3): 5.29 (bs, 1H), 3.84 (bs, 1H), 3.05 (bs, 1H), 2.07 (m, 2H), 1.9-
1.4 (m, 12H), 1.44 (s, OH).

Intermediate 48

5 1-tert-butoxycarbonyl-2-{2-adamantyl)pyrazolidin-3-one
To a solution of intermediate 47 (2 g) in dry dimethylformamide (20 mi) was
added potassium carbonate {(2.07 g) and after 15 min. chloro propiony! chloride
(0.72 ml). The resulting mixture was stirred at room temperature for 3 hours then
diluted with diethyl ether (100 mi). Then it was washed with water (100 mi),

10 ammonium chioride (sat., 100 mi) and brine (100 ml). After drying the solvent
was removed under reduced pressure and the mixture dissolved in dry
dimethylformamide (20 ml). After the addition of potassium carbonate the
solution was stirred for 3 hours at room temperature. The reaction mixture was
then diluted with diethyl ether (100 ml) and was washed with water (100 ml), -

15 ammonium chioride (sat., 100 ml) and brine {100 ml). After drying the solvent
was removed under reduced pressure to give a crude title compound which was
purified by silica gel column chromatography using cyclohexane/ethyl acetate
(3/1) as eluant to obtain the title compound (1.73 g). '
1H-NMR(CDCI3): 4.08 (m, 1H), 3.91 (m, 2H), 2.6 (m, 2H), 2.52 {t, 2H), 1.9-1.4

20 {m, 12H), 1.48 (s, 9H).

Intermediate 49
4,6-dichloro-3-J{5-oxo-2-(2-adamantyl)-1-tert-butoxycarbonyi-pyrazolidin-4-y!)-
hydroxymethyi}1-tert-butoxycarbonyl-1H-indole-2-carboxylic acid-tert-butyl ester

25 To a solution of intermediate 48 (0.386g) in dry tetrahydrofuran (20m!) was
added dropwise and at -78°C a solution of lithium bis(trimethylsilyl)amide 1M in
tetrahydrofuran (1.44mi). The reaction mixture was allowed to warm up to -20°
in 30 min., then a solution of intermediate 14 (0.2g) in dry tetrahydrofuran (10m!)
was added. The soiution was maintained at -20° for 30min. then diluted with

30 hydrochloric acid 0.1M (Soml) and extracted with ethyl acetate (2X50ml). The
collected organic phase was dried over sodium sulfate and concentrated in
vacuum. The crude compound was purified by silica gel column chromatography

using ethyl acetate/cyclohexane (1/9) as eluant to give the title compound
(0.26g) as a foam. [ '
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O
[he cyclic am des of formula (I11) are either known conmpounds or may be

r epar ed 183841 met hods anal ogous to those descri bed for know conpounds e. g.
Manhas and Jeng J. Org. Chem 1967, 321246-1248, or Hargis D C and Shubkin R
L Tetrahedron Letters vol 31 No 21 pp2991-4, 1990. Thus conpounds of
formula (111) wherein Ais the group (CHerr])[err]. NRerr] wherein pis 1
or 2 and Rlerr] is a protecti - prepared by reaction of
protected hydrazi ne R[ err] NH TWRSHE hal oacyl halide (XI).
Z(CHerr]), Coz REPLACED (XI) ~wherein Z and Z
are independently a hal ogen - . chlorine bromne or iodine and r is
2 or 3. The reaction is convenlently carried out in the presence of a base

such as tal car a n_a polar solven uch as N, N

di met hy! ?@PW@W% %éﬂ%@?& %&t”egﬁ) 49634?2?1@ et B {mf iﬂﬁhé?w nthis

reacti on 3.4(bs; DH))ﬂWMPaI-?GIQT(smHMs .61(bs, FMUSVSGH tiH)S7 .88, e|cH)| ng group nmay
al neans for exanple by reaction with

be renov vention
trlfluorgp%g%%3g20|d in a solvent such as dichl oronethane. The conpound of
formula (111) wherein Ais the chain -(CH err])[err] NH thus obtained may

t heng be £qd into a conpound of formula (11) wherein Ais the chain
(CHerr] V\/nerel n R err] is al kyI by a convent | onal al kyl ati on
reacti on M€ sl ‘ pHicyd : rolig gl : |

2-carboxylate
intermediate 4 (700 mg) was suspended in ethanol (95%) (10 ml), hydrochioric

acid (10 ml, 6M) was added and the heterogeneous mixture refluxed for 10 h.
10 The suspension was cooled to room temperature and the solid fitered, washed

with further portions of 6M hydrochloric acid and finally vacuum dried to yield

the title compound (427 mg, ) as a white solid. :

IR (nujol) Vmax (cm-1) 1691(C=0), 1672 (C=0).

TH NMR (DMSO) 12.58 (bs), 7.81 {d), 7.71 (1), 7.49 (d), 7.42 (t), 7.29 (d), 7.18
15 (1), 3.90 (s), 3.88 (t), 3.53 (t), 2.64 (dt).

Example 2
(E)-4.6-dichloro-3-(2-oxo-1-phenyl-pyrrolidin-3-ylidenemethyl)-1H-indole-
2-carboxylic acid

20 Example 1(136 mg) and lithium hydroxide monohydrate (54 mg) were dissolved
in ethanol (85%) (5 ml) and the resulting solution refluxed for 1.5 h. The solvent
was evaporated and the residue treated at 50 ° with 6M hydrochloric acid for 30
min, then at room temperature for further 30 min. The resulting white solid was
filtered, washed and vacuum dried to yield the title compound (110 mg) as a

25 white solid.
IR (nujoi) Vmax (cm-1) 3281 (N-H), 1682 (C=0), 1630 (C=C).
TH NMR (DMSO) 13.9-13.3 (bs), 12.44 (s), 7.81 (d), 7.72 (t), 7.47 (d), 7.42 (%),
7.26 (d), 7.18 (it), 3.90 (s), 3.88 (t), 3.53 (1), 2.67 (td).

30 Example 3
{E)4 6-dichloro-3-(2-oxo-1-phenyl-pyrrolidin-3-vlidenemethyl}-1H-indole-2-
carboxylic acid sodium salt _
Example 2 (100 mg) was suspended at room temperature in sodium hydroxide
solution (2.4 ml, 0.1N) and the mixture was stirred until it became only slightly
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F t$ul phonate in a solvent such as dichl oronet hane.

gpounds of fornmula (l111) wherein Ais the group (CHerr])[err]O
'-‘|s 1 or 2 may be prepared by reactlon of the hydroxylam ne R err]
pit h t he hal o acyl halide s —nre3ence of a base such as

m carbonate and in a paW® SHEET BA® 56 as N. N-di met hyl f or mani de.
dr oxyl am ne R[ err] NHOH ray beggm_aﬁﬁﬁed frjom the corresponding nitro
nd Rlerr] NJerr] in a cersentfomal manner e.g. reaction with

cloudy (approx 1 h). It was then lyophilized for 48 h to give the title compound
(105 mg) as a white solid.

IR (nujol) Vmax (cm-1) 3302 (N-H), 1672 (C=0), 1639 (C C).

TH NMR (DMSO) 12.0-11.0 (bs), 7.82 {t), 7.78 (d) 7.38 (), 7.35 (d), 7.12 (t),

5 7.04 (d) 3. 79 (t), 2.77 (td).

Example 4
‘Methyi (E)-4 8-dichloro-3-(2-oxo-1-phenvi-piperidin-3-ylidenemethyl)-1H-indole-
2-carboxylate

10 Intermediate 5 (680 mg) was suspended in ethanol (85%) (10 ml), hydrochloric
acid (10 ml, 6M) was added and the heterogeneous mixture refluxed for 10 h,
The suspension was then cooled to room température and the solid filtered,
washed with further portions of 6M hydrochloric acid and finally vacuum dried to
yield the title compound (490 mg,) as a white solid. '

15 IR (nujol) Vmax (cm-1) 3285 (N-H), 1682 (C=0), 1661 (C=0).
TH NMR (DMSO0) 12.50 (bs), 7.88 (t), 7.45 (d), 7.40 (m), 7.24 (d) 7.24 (m), 3.87
(s), 3.71 (1), 2.37 (td), 1.84 (m).

Exampie 5
20 (E)-4.6-dichloro-3-(2-0x0-1-phenyl-piperidin-3-ylidenemethyl)-1H-indole-
.2-carboxylic acid
Example 4 (490 mg) and lithium hydroxide monohydrate (200 mg) were
dissolved in ethanol (95%) (20 ml) and the resulting solution refluxed for 1.5 h.
The solvent was evaporated and the residue treated at 50° with 6M
25 hydrochloric acid for 30 min, then at room temperature for further 30 min. The
resulting white solid was filtered, washed and vacuum dried to yield the title
compound (400 mg) as a white solid.
IR (nujol) Vmax (cm-1) 3294 (N-H), 1670 (C=0), 1645 (C=0).
H NMR (DMSO0) 13.43 (bs), 12.36 (bs), 7.89 {t), 7.43 (d), 7.37 (m), 7.24 (m),
30 7.21 (d), 3.71 (1), 2.39 (td), 1.85 (m).

Examgle 6 _
(E)-4 6-dichloro-3-(2-oxo-1-phenyl-piperidin-3-ylidenemethyl)-1H-indole-
2-carboxylic acid sodium salt
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pr der that_the invention may be nore fully understood the follow ng

hpl es af‘éga n by way of illustration only. 1In the Internedi ates and
fnpl es unl ess otheise stated: Mlting points (mp.) were determ ned on a
| enkanp m p. apparatus or a Buchi capillary apparatus and are

orrected. Al ‘tenperature r__ei-e.t.sée»-{é—&gﬁ'ﬂnfrared spectra were mesured
a FT-1R instrunment Proton NaggSHEER N ([err]H-NMR) spectra were
orded at 300 Mhz or 400 , cheRptRIACEBNi ftsl are reported in ppm
wnfield (d) fromMe[err]Si, wsed-as;Jnternal standard, and are assigned
singlets (s), doublets (d), doubl éts of doublets (dd), triplets (t),
Huartets (q) or nultiplets (m. Colum chromnat hography was carrier out over

Frsed |t e ST R RaTRES Ak ool LB Rbm 1R pet At P AP Rl o ©
FDVBO=di net Ispiionp (i mi). 18Band the Bixiuremvas stirrddourtl itbechmerandcslihtiyne. Tl ¢

“over iy Y SHBEX Y IR oty o gt BRINIE | T

from K/ beni&%%h%s a e Sﬁliﬁ-_r ogen at nosphere; reagent grade cycl ohexane
22?0%?%& AR hajon \)’iﬁé)@(cﬁ'ﬁglﬁﬂﬂss{m}'ﬂ, {WG&%O#SZ%% (@@@)_o?. 'rb\lcl ields are
oo tea’r APt ThnSY 1438 (69, %.00 1, 7288 tmf, 7340, 723 (!, V958, 2.8

(1), 2.46 (td), 1.81 (m).

Example 7 _

10 (E) 3H(1-tert-butoxycarbonyl-3-oxo-2-phenvllpyrazolidin-4-ylidene methyl]-4.6-
dichloro-1H-indole-2-carboxylic acid
To a solution of intermediate 7 (1.6g) in dry tetrahydrofurari (90ml) was added -
dropwise and at -78° a solution of lithium bis(trimethylsilyl)amide 1M in
tetrahydrofuran (6.7mil). The reaction mixture was allowed to warm up to -20° in

15 30 min., then a solution of intermediate 8 (2g) in dry tetrahydrofuran (60ml) was
added. The solution was maintained at -20° for 30min. then warmed up to 25°
for 4hrs. The solution was diluted with diethyl ether (300ml) and washed with
0.1M hydrochloric acid (2(50ml). The aqueous solution was extracted with
diethyl ether (100ml) and the collected organic phase was dried and

20 concentrated in vacuum. The crude compound was crystallized from ethyl
acetate/n-hexane to give the title compound (0.92g). mp.=182°
1719, 1688(C=0), 1659. ms (m/z): 502.

Example 8
25 (E) 4,6-dichloro-3-{5-oxo-1-phenyl-pyrazolidin4-ylidenemethyl)-1H-indole-2-

carboxylic acid sodium sait

The compound of example 7 (0.255g) was dissolved in dry dichloromethane

{5ml) and trifluoroacetic acid (5mi). The resulting solution was stirred at 25° for

1hr then concentrated in vacuo. Trituration of the residue with diethyl ether gave
30 the corresponding acid intermediate (0.177g). This product (0.155g) was

suspended in water and sodium hydroxide 0.1M was added (3.77ml). The

heterogeneus solution was stirred at 25° for 2 hrs then freeze-dried to obtain the

title compound (0.160g).
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fis: whi ch were pure by NMR and Tlc. Internediate 1

~'yl11@36}aii chl or oi ndol e- 2-carboxyl ate To a solution of ethyl pyruvate
&m ), in absolute ethanol (38 nml), concentrated sul phuric acid (0.5
; added sl owl y under -vi gorous_stirtrilg-—Ihe resulting m xture was
fed at 30[err] for 10 m nitgs, SHHEEFHE BEHH chl or ophenyl hydr azi ne

gpchl oride (4g) was added xture was heated to refl ux
4 hours, cooled to 23[err d water (500 m) and

Pract ed with di ethyl ether (3 X 3220 m ). The organic |ayers were

1H-NMR(DMSOY): 3.94(d, 2H), 6.26(t, 1H), 7.08(m+s, 2H), 7.37(m+s, 3H),
7.83(bs, 1H), 7.91(m, 2H). L.R.(cm-1)= 3177(NH), 1674(C=0), 1595(C=C). ms
(m/z): 494, 402,

5 Example 9 ‘

(E)34(1 -tert-butoxycarbonyl-2-{(4-tert-butoxycarbonylamino)phenyl}-3-
oxo)pyrazolidin-4-ylidene methyl}-4,6-dichioro-1H-indole-2-carboxylic acid
To a solution of intermediate 12 {0.47g) in dry tetrahydrofuran (15ml) was added
dropwise, at -78° a solution of lithium bis(trimethylsilyl)amide 1M in

10 tetrahydrofuran (2.6ml). The reaction mixture was allowed to warm up-to -20° in
30 min., then a solution of 4,6-dichloro-3-formyl-1-[N-tert-butoxycarbonyl}-1H-
indole-2-carboxylic acid ethyl ester (0.436g) in dry tetrahydrofuran (10mi) was
added. The solution was maintained at -20° for 30min. then warmed up to 25°
for 4hrs. The solution was diluted with diethyl ether (200ml) and washed with

15 hydrochioric acid 0.1M (100ml). The aqueous solution was extracted with diethyl
ether (100ml) and the combined organic phase was dried and concentrated in
vacuo. The crude compound was crystallized from ethyl acetate/n-hexane (1/2)
to give the title compound (0.30g). mp.=220° dec.
LR.(cm-1): 3418-3281(NH, OH), 1736, 11713(C=0), 1676, 1612(C=C). ms

20 (m/z): 505, 415, 242.

Example 10
(E) 4 6-dichloro-3-[(5-oxo-1-(4-aminophenyl)pyrazolidin-4-ylidenemethyll-1H-
indole-2-carboxylic acid hydrochloride salt
25 The compound of example 9 (0.830g) was dissolved in methanol (60mi) and
hydrogen chloride was bubbied through the solution for 5 min. The resuiting
solution was stirred at 25° for 2hrs then concentrated in vacuo. Trituration of the
residue with diethyi ether gave the title compound (0.450g).
1H-NMR(DMSO): 3.86(d, 2H), 7.28(d, 1H), 7.38(d, 2H), 7.47(d, 1H), 7.74(t, 1H),
30 8.00(d, 2H). 10.0(b, 3H), 12.5(bs, 1H) L.R.(cm-1)= 3438-3325(NH), 1730-
1676(C=0), 1612(C=C). ms (m/z): 417.

Example 11
(EM, 6-d:chloro-3-j(5—oxo-1 -(4-aminophenylpyrazolidin-4- hdenemethvl)—‘i H-
35 indole-2-carboxylic acid sodium sait e
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ga and dried. The solvent was evaporated under reduced pressure to
i Sé? dlchlorophenylhydrazone)proplonlc acid ethyl ester as
NQSO|I tic Rf=0.79, 0.47) in E and Z isoners m xture. The
Piias added to polyphosphorlc aC|d (20 0 nder stirring and the

% was heated at 45[err] fg RS BRER §i ve a brown product which
g'rystallized by 95% et hanol ((B§OS ‘ X obt aitn the title conpound as a
brown solid (3.3 g; mp. 180[ er r§E? M Dom-Rf =0. 54). . IR(CDC [err])

cnerr])3440(NH), 1772- 1709¢(C=0). [err]H—NI\/R(CDO[erI’]) 9. 00(s),
d), 4.42(q), 1.42(t). Internediggte 2 Ethyl
@ or nvl - 4. 6-di chl or oi ndol e- 2- car boxyl ate-A sol uti on of N-nethyl
a: nani |l ide (5.19 g) and phosporous oxychloride (5.53g) was stirred at 230
07 15 nmi nExamplel9 30.200g)was dissbivee irl GYrdighlemdtiares gmd\lpéml (69) were
£25

B oo on’ rfieraadlisnd cHnP e ehnRiediiin B SiralpCas ot SipBRocei ot o°
(300 nm) t contandratesdinfviacuo.The sesiduéwas isuspendeddn waters($ ml)ytMIsodisol i d (4. 1
b ) T B e M i bl i (50
7.40(®), 4IMshygdrochiorisagid until phhf:é’f frdiyl acetate (A 00 ml) was added and the
$ fornyl [ 1o£g’arné !a%?sW%ré'do%iéctS& laﬁa;aﬁea hyhe savénméaﬂéﬁp% fgglpy 2- car bo?yloat e
Wgsa €00 egls?lﬂatlon unde(n2 reduré:e%rpr;gsslu?e el‘r(tw)atu(.wn o?the )eSIdue w:?‘\ %y‘ et?mer) a
gave the corresponding acid intermediate (0.060g,). This product (0.019g) was
suspénded in water and 0.1M sodium hydroxide was added (0.45ml). The
10 homogeneous solution was stirred at 5° for 30 minutes then freeze-dried to
obtain the title compound (0.017g).
1H-NMR(DMSO): 3.82(d, 2H), 6.56(d, 2H), 7.21(d, 1H), 7.42(d, 1H), 7.54(d+s,
2H+1H), 11.5-13.0(bm,1H). L.R.(cm-1,)= 3440-2680(NH),‘ 1734(C=0),

15687(C=C).
15
Example 12
(Z) 4.6-Dichloro-3-(2, 5-dioxo-1-phenyl-imidazolidin-4-ylidenemethyl)-1H-indole-
2-carboxylic acid
Intermediate 16 (140 mg) was suspended in formic acid (10 ml) and stirred at
20 room temperature for 10 hs. The solvent was removed under reduced pressure
to give the title compound as a cream solid (92 mg, mp.>250°).
IR (Nujd!) Vmax (cm~1) 3186 (N-H), 1769 {C=0), 1732 (C=0) and 1691 (C=0).
TH-NMR (DMSO) 12.42 (bs), 10.70 (bs), 7.49 (td), 7.44 (d), 7.43 (d), 7.40 (tt),
7.25 (d) and 7.04 (s).
25
Example 13

{E) 4,6-Dichloro-3-(2 5-dioxo-1-phenyl-imidazolidin-4-ylidenemethyi)-1H-indole-
2-carboxylic acid allyl ester
Intermediate 19 (360 mg) was suspended in formic acid (20 ml) and stirred at
30 room temperature for 5 h. The solvent was removed under reduced pressure to
give the title compound as a yellow solid (296 mg, mp.>250°).
IR (Nujol) vpiax (cm™ 1y 3261 (N-H), 1757 (C=0), 1720 (C=0) and 1668 (C=C).
TH-NMR (DMSO0) 12.47 (bs), 10.98 (bs), 7.45 (td), 7.44 (d), 7.35 (1t0, 7.28 (dd)
7.22 (d), 6.82 (s), 5.94 (m), 5.35 (m) and 4.76 (d). -
35 This Sheet Has Been K= placed
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'thl' 'égblﬂs trmethylsilylamde (3.7 m, 1M solution) in THF. The i
Bire was Stirred for 15 minutes at O[err], then !
firet hyl si | yl et hoxynmet hyl chloride (0.817g) was added. After one hour the |
# ting mxture was poured |nto water (25 m) and extracted with ethyl

_.-ate (3 x 20 m). The conbi l.f BH-G—h s were dried and

Bcentrat ed under vacuum Th¢ E@sgﬁ B HAS BEENi{fi ed by

g chromat ography on silica gel t RERLACEDD theftitle conpound (950 ng) as a

£ c yellowsolid. Rf = 0.3EA/TH T Ttntermedi ate 4

2 Example 14

d (E) 4 6-Dichloro-3-{2 5-dioxo-1-phenyl-imidazolidin-4-ylidenemethyl)-1H-indole-
2-carboxylic acid
To a solution of example 13 (290 mg) in dry THF (10 ml) 5,5-dimethyl-1,3-

5 cyclohexandione (98 mg) and palladium tetrakis triphenylphosphine (18.4 mg)
were added. The mixture was stirred at room temperature for 2 hs then diluted
with ethyl acetate and quenched with water. The solvent was removed under
reduced pressure, the precipitate dissolved in diethyl ether and extracted with a.
solution of NapCOg (5%). The aqueous solution was acidified giving a

10 precipitate which was collected by filtration to fumish the title compound as a
yellow solid (147 mg mp.>250°).
IR (Nujol) vnax (cm™1) 3335 (N-H), 1763-1724 (C=0) and 1678-1664 (C=0).
TH-NMR (DMSO) 12.35 (bs), 10.95 (bs), 7.50-7.28 (m), 7.20 (d) and 6.83 (s).

15 Example 15
. (1-tert-butoxycarbonyl-3-oxo-2-phenyl)pyrazolidin-4-ylidene methyi}-4.6-
-dichioro-1H-indole-2-carboxvlic acid tert-butyl ester
A suspension of example 7 {0.7g) in benzene was heated at reflux and then
N,Ndimethyiformamide-di-tert-butyl acetal (1.5ml) was added dropwise. The
20 resultant solution was heated at reflux for 30 min. then diluted with ethyl acetate
(100mi), washed with sodium'bicarbon;te (sat.) (100mi), brine (100ml), dried
and concentrated in vacuo to afford the crude title compound (0.7g). T.l.c.
EA/CH (6/24), Ri=0.8.
i 1H-NMR(CDCI3) 1.23(s, SH), 1 .57(s, SH), 4.60(d, 2H), 7.14(m, 1H), 7 1 8(d,
25 1H), 7.35(d, 1H), 7.40(m, 2H), 7.70(m, 2H), 7.93(t, 1H), 9.15(bs, 1H).

Example 16
3-[2-(4-amino-phenyl}-1-tert-butoxycarbonyl-3-oxo-pyrazolidin-4-ylidenemethy(]-
4 6-dichloro-1H-indole-2-carboxylic acid

30 Example 9 (0.110g) was dissolved in dry dichloromethane (11ml) and
trifluoroacetic acid (0.55ml). The resulting solution was stirred at 0° for 3hrs
then concentrated in vacuo. Trituration of the residue with diethyl ether (6 mi)
gave the corresponding title comgound as a brown solid (0.070q).
1H-NMR (DMSO0):1.22(s,9H), 4.50(d,2H), 6.98(d, 2H) 7.30(d,1H), 7.43(d, 2H)

35 7.48(d,1H), 7.76(t,1H),12.6(s,1H). -
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- 4. 6-di chl or o- (2- oxo- 1- phenvl - pvrrol i di n-3-ylidenenet hyl)-1-(2-
"'I S|1I1gbcq hoxymet hyl ) - 1H-i ndol e- 2- car boxyl ate 1 .

F- 2-pyrrolidinone (426 ng) was dissolved in THF (10 nl), the solution
Bito -78[err] and tert-butyllithium(1.80 nm, 1.6Msolution in

B#s) slowy added; to the re on, stirred at this
frature for 1.5 h., interned Hﬂls SHEEIQ)AQBEENJ ved in THF (10 nl) was
¥ and stirring conti nued at WPL@ED Thejreaction was then all owed

Permt o room t enper ature over —3~trant-sti++red-f or anothéer 1.5 h. The
Fti on was quenched with 20 nl of sggt urated NH err] A sol ution, ethyl

£ M hydrochloric acid (2 x 20 m), vvater.(20 m), brine (10 M), and
£ied. The soI vent was evaporated, the residue dissolved in 20 nml of
P - chl orone ,gqt,hanol (411) and treated at roomtenperature with

rimethyl si azomet hane (1 70 n1 2M soI utlon i n hexanes). for 30 mn.
*«Fl nal Ec-.m‘ peetia nhenyiind dagtby i RyragolidiBtdted the title
conpound ( c)/malx (cm1l) 1709 (C=0O,
1684 (C—O)

7.40 (t 7.20
(d), ®17 (K93 ' of(lfa)n (52'88 undas o( 8)8 (1),
-0.05 (s). ntthﬁg@r waslhaded ﬁeréﬁf he (0.115 mi), After 5 minutes at 0°, chloroacety!

(i o NG QR s BB B8 e ot s SRS Ao 5 e
(370 nm) mmixthre swas\atidwed tdwim 1P torgom témperalwe beer 2 hrs and then a
: solution of 5% sodium bicarbonate (30 ml) was added.The reaction mixture was
10 extracted with ethyl acetate (3x20) and the combined organic phases dried and
concentrated in vacuo.The crude title compound was purified by silica gel flash
column chromatography (dichloromethane:methanol:acetic-acid =90:5:5) to
gives the title compound a yellow solid (0.023g).
L.R. (cm-1, Nujol):3500-2500(OH,NH), 1668(C=0), 1607(C=0,C=C).
15. 3
Example 18
4 6-Dichloro- 3-[5-ox0-1-(4-acetylamino-phenyl)-pyrazolidin -4-vhdenemethyll-
1H-indole-2-carboxylic acid
Example 17 (0.023g) was dissolved in dry dichloromethane (5ml) and
20 trifluoroacetic acid (5mi). The resulting solution was stirred at 25° for 2 hrs then
concentrated in vacuo.Trituration with diethyl ether (5 mi) afforded title
compound as a pale brown solid (0.030g).
1H-NMR(DMSO0):2.02(s,3H), 3.83(m,2H), 6.40(s,1H), 7.26(d,1H),7.45(d,1H),
7.58(m,2H), 7.67(t,1H), 7.82(m,2H), 9.95(s,1H), 12.44(s,1H), 13.7(s,1H).
25 L.R.(cm-1,Nujol):3500-2500{OH-NH), 1678-1650(C=0), 1601{C=C).

Example 19

4 6-dichloro-1H-indole-2-carboxylic acid

30 To a solution of example 16 (0.070 g) in tetrahydrofuran (4 mi) under nitrogen
at room temperature was added trimethylsilylisocyanate (0.080 mi).The
solution was refluxed for 4 hrs, after which time the product was seen to
precipitate from the solution.The solid was filtered off and washed with
tetrahydrofuran (10 mi) affording the title compound as an orange

35  solid.(0.042g). ) | o
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Fo -78[err], tert-butyllithium(1.30 nl, 1.6M solution in hexanes)
,.,;? mﬁB@H the resulting mxture stlrred at this tenperature for 1.5
per medi ate 3 (800 ng) dissolved in THF (10 mM) was added and then
fkng continued at - 78[err] for 3 h. The reaction was then allowed to
0 roomtenperature over or another 1.5 h. The

on was quenched with 20 Mt SﬁEﬂJﬁH‘:ﬁ: [err] C solution, ethyl

e (50 M) was added and tihe or ggplisEEPhase Isepar at ed "and washed wi t h
hydrochloric acid (2 x 20-=yr—water

20m ), brine (10 M), and dri edt45The‘soI vent was evaporated and the
idue redissolved in 20 m of dichl oronet hane/ net hanol (411) and treated

- onanoc JARMR [Thsh): 1 205,55, 282im 2 s H e 5], T 50 1 7 I 2 >0 V1 O"
; 7.50(m, 1H), 7.80(s,1H), 8.65(s,1H), 12.5(s,1H).
L.R. (cm-1,Nujol):3489-3341(NH).

5 Example 20

4 6-Dichloro-3-[5-oxo0-1-(4-ureido-phenyl)-pyrazolidin-4-ylidenemethyl}-1H-
indole-2-carboxylic acid
Exampie 19 was dissolved in dry dichloromethane (10mi) and trifluoroacetic
acid (2mil). The resulting solution was stirred at 25° for 2 hrs then concentrated

10 in vacuo.Trituration with dlethyl ether (5 mi) afforded the title compound as a
red solid (0.030g).
1H-NMR(DMSO0):3.81(m,2H), 5.82(s,2H), 6.36(s, 1H), 7.25(6,1 H), 7.39-
7.45(m,3H), 7.65(t,1H), 7.75(m,2H), 8.53(s,1H), 12.43(s,1H), 13.71(s,1H).
I.R.(cm-1,Nujol):3500-2600(OH,NH). '

15

Example 21
3-[1-tert-butoxycarbonyl-2-{4-methylsulfamidophenyl}-3-oxo-pyrazolidin-4-
vlidenemethyi]-4.6-dichioro-1H-indole-2-carboxylic acid
To a solution of intermediate 23 (0.100g) in dry tetrahydrofuran (5ml) was

20 added dropwise, at -78°, a 1M solution of fithium bis(trimethylsilyl)amide in
tetrahydrofuran (0.53ml). The reaction mixture was allowed to warm up to -20°
over 30 min., then a solution of 4,6-dichioro-3-formyl-1-[N-tertbutoxycarbonyl]-
1H-indole-2-carboxylic acid ethyl ester (0.100g) in dry tetrahydrofuran (4ml) was
added. The solution was maintained at -20° for 30min. then warmed up to 25°

25 over 4hrs. The solution was diluted with diethy! ether (20ml} and washed with
0.1M hydrochloric acid (10ml). The aqueous solution was extracted with diethy!
ether (15ml) and the combined organic phases were dried and concentrated in
vacuo. The crude compound was purified by silica gel flash column
chromatography (dichloromethane: methanol: acetic acid=90:5:5) to the title

30 compound (0.035g).

Example 22
,S-chhloro-3—[1_-_(4-methylsulfam: ophenvl)—S-oxo-pyrazoIndm-4-yhdenemrthvl]—

1 H-mdole—2—carbo>_cyhc acid —
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tﬁ%ﬂ_g purification by col um chronmat ogr aphy—(CH-EA-7#-3)—yi-et-ded -
g t I e

d (700 white solid. IR | et
. 1672 (C=0) ferr]Hng?\w?es(ngg)essggl(t) a8 ?dgThymﬁﬁiﬁuﬁ‘?&

7.18 (d), 5.90 (s), 3.89 (s), 3.76 (t), 3.52 (m

®°0.87 (1), 0.06 (s). Int erHIS iRt e mlsgw - but oxycar
s azine Di tert-butyl dicarfponat g added to a sol ution of
AaEeny| hydrazine (2.5m) int On1). The sol ution was

Firred at 25[err] for 2hrs then c%ﬁntrat ed in vacuo affording the crude
g ! e conpound. (5.44g.). T.I. 1/2), RI=0.8. I.R (cm1):1724(C=0),
F605(C=C) Internediate 7 1- ter but oxycarbonyl - 2- phenyl pyrazol i di n- 3-one

o a sol ut Edimple 21ngggg¥@ eﬂ%&%g)dﬁa'd;{@zoﬂémhﬁx ré;qam de (50m ) was

added pot assi um car pr ogl onyl chloride
¥ (2.4m). @UP@@GP&K? aejd f2m memg ting isplution aasairedat 26ofor:_ih &s thenen

Fdiluted thdhcséhﬁhteuhn%a%mt%@ém)mw&ﬁ pestetd Jém@f ﬁégj&%@rﬁég%ﬂb; f';'egd

Fr om ot hy| corBbstnd 253 Yelseid 040 fﬁzp?t‘{‘l e compound (5. 53 T1.
di et hgl et hid:NMR{(DMSO)2.84(33H)( 3/83)bm, RHY.(6.40(b8Hj LPLDRI ZH), 7.26(d,1H),
7.45(d,1H), 7.68(t,1H), 7.86(d,2H), 9.67(s,1H), 12.48(bs, 1H).
I.R. {cm -1,Nujol):3186(NH), 1680(C=0), 1640(C=C).

Example 23

10 (E) 3(2-methyl-5-oxo-1-phenyl}pyrazolidin-4-ylidene methyl]-4.6-dichloro-1H-
indole-2-carboxylic acid
To a solution of intermediate 25 (0.365g) in dry tetrahydrofuran (10mi) was
added dropwise and at -78° a solution of lithium bis(trimethylsilyl)amide 1M in
tetrahydrofuran (1.33ml). The reaction mixture was allowed to warm up to -20°

15 in 30 min., then a solution of intermediate 8 (0.2g) in dry tetrahydrofuran (10mt)
was added. The solution was maintained at -20° for 30min. then warmed up to
25° for 4hrs. The solution was diluted with diethyl ether (300ml) and washed
with hydrochloric acid 0.1M (200ml). The aqueous solution was extracted with
diethy! ether (100ml) and the collected organic phase was dried and

20 concentrated in vacuo. The crude compound was friturated with diethy! ether to
give the title corhgound (0.06q).
1H-NMR (DMSO): 3.31(s, 3H), 3.63(bs, 1H), 4.08(bs, 1H), 7.16(t, 1H), 7.27(d,
1H), 7.42(t, 2H), 7.45(d, 1H), 7.83(s, 1H), 7.84(d, 2H), 12.48(s, 1H), 13.75(bs,
1H).

25 L.R. {cm-1): 3244(NH), 1676(C=0), 1653(C=C).

Example 24
4,6-dichloro-3-(3-oxo-2-phenyl-isoxazolidin-4-ylidene methyl)-1H-indole-2-
carboxylic acid '
30 To a solution of intermediate 27 (0.475g) in dry tetrahydrofuran (20ml) was
added dropwise and at -78°C a solution of lithium bis(trimethylsilyl)amide 1M in
tetrahydrofuran (3.2ml). The reaction mixture was allowed to warm up to -20° in
30 min., then a solution of ethyl 4,6 dichloro-3-formyl-1-t-butoxycarbonyl
1Hindole-2-carboxylate (0.94q) in dry tetrahydrofuran (20ml) was added. The
35 solution was maintained at -20° for 30min. then warmed up to 25° for 4hrs. The




5[err]

10

15

bni um chl ori de (sat) (200m)
EUo. The crude title

fhpound was crystallized from ethyl4&cetate (8.6g.). T.l.c. EA/CH (1/2),
¥=0. 8. np. =141. ‘

pedi ate 8 Et hyl

@ chl ori@38H or nyl - 1-t er - but oxycar bonyl
nsi on of 4, 6-dichloro-3-fornyl-1Hindol e-2-carboxylic acid et hyl
gin dry tetrahydrofuran (100n1) wer e added di-tert-butyl
¥1) and 4-di net hyl am nopyri di

-1H i ndol e- 2-carboxyl ate To a

ester

di car bonat e
pation m xture was strried

dri ed and .concentrated in

N [
for 2hrs, then dil ut podigi SHEEST HAS BEEN:{ ate (300m), washed wth
' bri reep( RGEDT ) , o

solution was diluted with diethyl ether (300mi) and washed with hydrochloric
acid 0.1M (200ml). The aqueous solution was extracted with diethyl ether

(100ml) and the collected organic phase was dried and concentrated in vacuum.

The crude compound was purified by silica gel column chromatography using
ethyl acetate/cyclohexane as eluant to give the crude title compound (0.16g)
with T.l.c. dichloromethane/methanol 27/3, R¢=0.3.

Example 25

4.6-Dichloro-3-(3-oxo-2-phenyl-isoxazolidin-4-ylidene methyl)-1H-indole-2-
carboxylic acid tert butyl ester

The product of Example24 was treated with N,Ndimethylformamide-di-tert-butyl
acetal (0.44ml) in benzene (15ml). The resultant solution wéé heated at reflux
for 30 min. then concentrated in vacuo to afford the crude compound that was
purified by silica gel column chromatography using ethyl acetate /cyclohexane
as eluant to give the title compound (0.03g). T.l.c. ethyl acetate/cyciohexane

. (1/2), RE=0.6. m.p.=120°C.

20

25

30

1H-NMR (CDClg): 1.59(s, SH), 5.04(d, 2H), 7.17(t, 1H), 7.18(d, 1H), 7.34(d, 1H),

7.40(t, 2H), 7.85(d, 2H), 7.91(t, 1H), 8.05(bs, 1H).

Example 26 :

46-D ich!oro-3-(3-oxo-2-phenvl—isoxaz_oIidin-4-vlidene methyl)-1H-indole-2-
carboxylic acid

Example 25 (0.025g) was dissolved in dry dichloromethane (3ml) and
trifluoroacetic acid (2ml). The resulting solution was stirred at 25° for 1hr then
concentrated in vacuo. Trituration with isopropanol of the residue gave the litle
compound_as a solid (0.014g). m.p. > 250°.

1H-NMR (DMSO): 5.07(d, 2H), 7.20(t, 1H), 7.30(d, 1H), 7.45(t, 2H), 7.47(d, 1H),
7.74(dd, 2H), 7.85(t, 1H), 12.59(s, 1H), 13.89(bs, 1H).

LR. (cm-1): 3304(NH), 1672(C=0), 1645(C=C).

ms (m/z): 403,

Example 27
E) 4,6-dichloro-3-{{5-0x0-1- 3—ammo henyl yrazohdnn-4-yhdenemethvl] 1H-
indole-2-carboxylic acid hydrochloride salt S —
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pedi ate 9 1- tert-butoxycarbonyl -2-(4-nitrophenyl) hydrazine D

Pout yl 44gse Fﬁonate (7.89) was added to a solution of phenyl hydrazine
) in tetra ydrofuran (100m ). The sol ution was stirred at- 25[err] for
¥t hen concentrated in vacuo affording the crude product which was
ftallized from ethyl acetate/n-hexane (1/3) to give the title conpound
g, ). T.l.c. EACH (1/2), R-=0-85.0p=120Q nt er medi ate 10

.”- - but oxycar bonyl - 2- (4-am deﬁeSﬂﬂE)T Hagi8eEN he A sol ution of sodium
frosul fite (20g) and potassium camsprggep (229) in water (200m ) was added
.asolutlon of internediate ' (350mM ). The resulting
Exture was stirred at 25[err] for 1 hr, then concentrated in vacuo and
I<tracted with ethyl acetate (200m ). The organi ¢ phase washed with

knmoni um ¢ Miood lsdmérsattuhtdrﬁuéa&w’so (0. dsg)@éhcaumbrﬁ:@ana@éltaﬂ {0.6dg) in rMéfiamol The

(112) s SREDVES bl m?sxﬁqwmao@m e FBlRE AR " S0 2
‘np. =128. Mrasesturmdl aA26° far 1hrs then concentrated in vacuo. Trituration of the resndue

1-tert-but vl am no) phenyl ] hydrazine D
tert-butyl Qél c@%@g% 'Z% E‘ﬁl& CBH’ ?{8?(?8? “solution of internmedi ate 10
5 1H-NMR(DMSO) 85(d H), 7.08(d, 1H), 7.27(d, 1H), 7.47(d, 1H), 7.48(t, 1H),

7.76(t, 1H), 7.83(d, 1H), 8.02(s, 1H), 9.5-10.5(b, 3H), 12.5(bs, 1H).

I.R. (cm-1): 3400-3200(NH and OH), 1711(C=0).

Example 28
10 (E) 4 6-dichloro-3-(2,5-dioxo-1 -phenvl-pyrrohdm~3—yl1denemethyl)-1 H-indole-2-

carboxylic acid
A suspension of intermediate 32 (295 mg) in formic acid {40 ml) was stirred at
room temperature for 6 hours the the solvent removed under reduced pressure.
The residue was triturated with ethyl acetate and filtered to give the title

15 ~ compound as cream solid.(148 mg, mp.>250°).
IR (Nujol) vmay (cm-1) 3204 (N-H), 1705 (C=0).
1H-NMR (DMSO) 14-13 (bs), 12.6 (s), 8.08 {(t), 7.51 (tt), 7.475 (d), 7.43 (m),
7.38 (d), 7.30 (d), 3.38 (d).

20 Example 29
(E) 3-{(1-tert-butoxycarbonyl-3-oxo-2-phenvl)-tetrahydro-pyridazin-4-
ylidenemethyl]
-4.6-dichloro-1H-indole-2-carboxylic acid
To a solution of intermediate 33 (0.85 g) in dry tetrahydrofuran (8 ml) was

25 added dropwise and at -50° a solution of lithium bis{trimethylsilyl)amide 1M in
tetrahydrofuran (2 mi) and the reaction mixture was stirred at -20/-40° for 30
min. Then the solution was cooled at -60° and a solution of intermediate 8 (0.3
g) in dry tetrahydrofuran (7 ml) was added. The solution was warmed up to 25°
and stirred for 3hrs then it was diluted with ethyl acetate (300ml) and washed

30 with hydrochioric acid 2M (20 ml).and brine (2x30 mi). The collected organic
phase was dried and concentrated in vacuum. The crude compound was
crystallized from ethyl acetate/n-hexane (Sml/8mi) at 0°C to give the title

compound (0.2 g). mp.>240°.
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¥ g) in tetrahydrofuran (100m ). The solution was stirred at 25 for

& t he 1apgentrated in vacuo affording the crude title compound which
2crystallized fromethyl acetate/n-hexane (4.49.). T.l.c EA/CH (112),
Bl. 90. np.=155Ferr]. Internediate 12

grer - but oxycar bonyl - 2-[ (4-tert - but oxycar bonyl am nol o) phenyl ] pyrazol i di n- 3-
' To a solution of internedi . ifn dry di nethyl formam de (5m)
- added pot assi um car bonat € ‘?‘3)369 ; MRs?g\'ter 15 min. .chl oro propionyl
¢l oride (0.15n ). The resul ] . irred at 25[err] for 20hrs
pien diluted with diethyl ether (50mg). It was the washed with water (50n)
Ad ammDni um " 25

1H-NMR(DMSO): 1.28(s, 9H), 2.56 (bs, 1H), 3.84 (bs, 2H), 7.19(it, 1H), 7.19 (d,
1H), 7.37(t, 2H), 7.46(d, 1H), 7.60(dd, 2H), 8.0(t, 1H), 12.8(bs, 1H), 13.5(bs,
1H).

5 Example 30 _ ,
(E) 4.6-dichloro-3-{3-oxo-2-phenyl-tetrahydro-pyridazin-4-ylidenemethyl)-1H-
indole
~2-carboxylic acid
To a solution of example 29 (0.117 g) in dichloromethane (10ml) was added
10 dropwise triflucroacetic acid (3mi) at 0°C. The reaction mixture was warmed up
' to 25° and stirred for 2hr then concentrated in vacuo. The residue was dissolved
in ethyl acetate (30 ml), basified with a 5% solution of sodium hydrogen
. carbonate and acidified with a saturated solution of ammonium chioride. The
organic phase was dried and concentrated in vacuo. The residue was triturated
15 in ethyl acetate/diethyl ether (2ml/1mi) to give the title compound (0.046g) as a
pale yellow powder mp.>250°.
1H-NMR(DMSOY: 3.10(m, 2H),3.35(m, 2H), 6.02(t, 1H), 7.12(t, 1H), 7.22(d, 1H),
7.33(t, 2H), 7.43(d, 1H), 7.63(d, 2H), 8.00(t, 1H), 12.36(s, 1H), 13.50(bs, 1H).

20 Example31 - , '
(E) 4 6-dichloro-3-[{5-0x0-1-{2-quinolinyl)pyrazolidin-4-ylidenemethyi}-1H-

indole-2-carboxylic acic hydrochloride salt .

To a solution of intermediate 38 {0.115g) in methanol (15ml) was bubbled

hydrogen chloride at 25° for 5 min. The resulting solution was stirred at 25° for
25 4hrs then concentrated in vacuo. Trituration of the residue with diethy! ether

gave the title compound (0.035g). m.p.>240°.

Example 32

(E) 4 6-dichtoro-3-[(5-oxo-1-{2-pyridyl))pyrazolidin-4-ylidenemethyll-1H-indole-
30 2-carboxylic acid hydrochloride salt '

To a solution of intermediate 42 (0.055g) in methanol (15ml) was bubbled

hydrogen chioride at 25° for 5 min, The resulting solution was stirred at 25° for

6hrs then concentrated in vacuo. Trituration of the residue with diethyl ether

gave the title compound (0.02g). m.p.>240°.

35 This Sheet Has Been Replaced
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sat) (50m). After drying, the solution was concentrated in vacuo
thﬁgi.{gge conpound which was crystallized from ethyl

te/n (1/4) to give the title compound (0.252g.). T.l.c. EA/CH
), Rf=0.60. np.=178. Internediate 13

“Di chl'oroi ndol e=3=formyl - 2 carboxylic acid To a suspension of the

fer ”Edlﬁﬁﬁhéezl)ias(azen(i{e aceg ohol (250 m) Iithium hydroxide

26 Q) IIow gUﬁJGHE)EngEEQ tfed at 50[err] for 8 hours
Fen aci di ! t| Il pH=2. THEp(REgrCi Pt tdte was coldected by
Eltration etltle ite solid (6.29, ).np=

[35-240[err]. Internediate 13a 4. 6-Di chl oroi ndol e-3-fornyl - 2-car boxylic
ficid tert-butyl ester To a refluxing suspension of internediate 13 (1.0 g,)
i n dry tolgens .e, m) N, N dinethylformam de di-tert-butyl acetal (4.38
-'g,) was s|T “- The heat|2n cont| nued for 30_m nutes then t he dark
frbup A Y XOIPYi a3 H &0Virt | on and,

( Nuj 05) [ edropwiseaesask a s'b&ﬁ!ivr(cﬁﬁiﬂﬂ&umb?ﬂ&uﬁéﬁhﬁhly&m;d@ 6@ i6 C-O)

tetrahydrofuran (0.58ml). The reaction mixture was allowed to warm up to -20°
in 30 min., then the reaction mixture was cooled at -400 and a solution of 4,6-
dichloro-3-formyl-1-[N-tert-butoxycarbonyl}-1H-indole-2-carboxylic acid tert butyl
ester (0.2g) in dry tetrahydrofuran (6ml) was added. The solution was

10 maintained at -40° for 20min. then slowly warmed up to 25° for 2hrs. The
solution was poured in a saturated ammonium chloride solution and extracted
with ethy! acetate (200ml). The organic layer was washed with water, dried and
concentrated in vacuo. The crude compound was puriﬁe& by silica gel column
chromatography using diethylether/cyclohexane (3/7) as eluant to give the title

15 compound (0.030 g) as a yellow wax, T.l.c. diethylether/cyclohexane (1/2),
RE0.55
L.R.(cm-1)=.3500-2700(NH), 1720-1690(C=O;

Example 34 .
20 (E) 4.,6-dichloro-3-(5-oxo0-1(1-naphthyl)-pyrazolidin-4-ylidenemethyl)-1H-indole-
2-carboxylic acid
Example 33 (0.030 g) was dissolved in dry dichloromethane (5mi) and
trifluoroacetic acid (4mi). The resulting solution was stirred at 25° for 1hr then
concentrated in vacuo. Trituration of the residue with diethyl ether gave the title
25 compound (0.010 g), m.p.200° dec.
TH-NMR(DMSO): 14.2-12.5 (broad, 1H), 12.46 (s, 1H), 8.04, 7.90 (m, 3H), 7.76
(t, 1H), 7.66-7.56 (m, 4H), 7.50 (d, 1H), 7.30 (d, 1H), 6.60 (s, 1H), 4.04 (d, 2H);
L.LR.(cm-1)= 3410-3184(0OH,NH), 1707-1686(C=0), 1659(C=C).

30 Example 35
E) 3-J(1-tert-butoxycarbonyl-3-ox0-2-(2-adamantyl)}pyrazelidin-4-ylidene
methyil-4, 6-dichloro-1H-indole-2-carboxvlic acid-tert-buty! ester
To a solution of intermediate 49 (0.144g) in tetrahydrofuran (10ml) was added
dropwise and at 0° a solution of lithium bis(trimethylsilyl)amide 1M in |

35 tetrahydrofuran (0.2mt). The reaction mixture was allowed to warm up to 25° for




TR -

prnedi ate 14

k- Dl chl p1e8C@idol e- 3-fornyl - 1-t ert but yl oxycar bonyl - 2- car boxyl i c acid
rt-butyl ester To a solution of internmediate 13a (470ng,) in dry THF (10
H, 4- dimethyl aminopyridine (22 ng) and a solution of di-tert-butyl .
-'carbonate (392 ng) in dry THE (5 m) were added. The solution was stirred
Pr 30 minutes then the sol vgnyyg gEpMeT e+—reduced pressure. The residue ;
S-S purified by flash chromatograp 1 Rerr]=0,38) to give the :
2 t|l e conpound as a foam (468 wal) err] (cnerr]) 1765 (C=0,
® /40(C=0 and 1688 (C=0. Internedbate 26

!
l
5
l

2hrs then diluted with hydrochloric acid 0.1M (50ml) and extracted with diethy!

ether (2X50ml). The collected organic phase was dried over sodium sulfate and

concentrated in vacuum. The crude compound was purified by silica gel column

chromatography using ethyl acetate/cyclohexane (1/9) as eluant to give the title
5 compound (0.02g) as a foam.

1H-NMR(CDCI3): 0.75-2.00(m+s+s, 30H), 2.75(m, 2H), [4.22(bs)-4.34(d) 3H],

[7.13(d)-7.33(d)-7.69(t), 3H], 9.15(bs, 1H).

Example 36 ,
10 E) 4 6-dichloro-3-[5-0x0-1-(2-adamantyl)pyrazolidin-4-vlidenemethyil-1H-
indole-2-carboxylic acid
Example 35 (0.02 g) was dissolved in dry dichloromethane (1ml) and
trifluoroacetic acid (1ml). The resulting solution was stirred at 25° for 1hr then
concentrated in vacuo. Trituration with diethyl ether of the residue gave the title
15 compound (0.003 g), m.p.190° dec.
1H-NMR(DMSO): 1.50-1.92(m, 10H), 2.20-2.32(m, 4H), 3.67(d, 2H), 4.02(bs,
1H), 5.7(b, 1H), 7.26(d, 1H),[ 7.46(d}-7.51(t), 2H], 12.41(bs, 1H), 13.56(bs, 1H).

Example 37
20 (2) 4,6-dichloro-3-{5-0x0-1 -phenyi-pyrazolidin4-ylidenemethyl)-1H-indole-2-
carboxylic acid
The intermediate 21 (0.125g) was dissolved in dry dichloromethane (Sml) and
trifluoroacetic acid (5mi). The resulting solution was stirred at 25° for 1hr then
concentrated in vacuo. Trituration with diethyl ether of the residue gave title.
25 compound acid (0.041g).
1H-NMR(DMSO): 4.15(d, 2H), 6.48(bm, 1H), 7.05(m, 1H), 7.14(d, 1H), 7.18(t,
1H), 7.30(t, 2H), 7.41(d, 1H), 7.74(d, 2H), 12.24(s, 1H), 13.31(bs, 1H).

Phamacy Examples ———

30 A Capsules/ Tablets | fhlliiheet Has Been Replaced
Active ingredient : 200.0mg ’l'”l"’/l Il,’ I’/ l”l
Starch 1500 32.5mg
Microcrystalline Cellulose 60.0mg

35 Croscarmellose Sodium 6.0mg



henyl agy gfs rbonyl ) - a- phosohonogl yci ne trinmethyl ester A solution of
Benzyl oxycarbonyl ) - a- phosphonoglycine trinmethyl ester (3 g.) in nethanol
> m) was hydrogenated under a 1 atm pressure for 5 hrs in the presence
: 5% pal | adi um on carbon (0.55 g.). Rt yst was filtered off on

[ [ W educed pressure. The residue
s dissolved in dichloronet ot/ phesy| isocyanate (1.1 m ) was
ded and the reaction m xturie was’y ‘ 15 hrs. Thé:sol vent was
pfvapor at ed under reduced pressur® andsthe residue was triturated in diethyl
ther (50 ml) to give the title conpound as a white powder (2.4 g mp.
44-146[err] IR (Nujol) [err] (cnferr]) 1745 (C=0O, 1707(C=0O Internediate
16 (2) ~ Magnesium Stearate o 1.5m?_ _ _

4. 6-Di chl or oi ndol e- 3- (2. 5-di oxo- 1- phenyl -i mi dazol'i di n-4-yl i denenet hyl )

I ndol e- 1. 2-di carboxylic acid 1.2 di-tertbutyl ester) To a solution of

i nt er medi aifbe Egtivgihgredientiis bltnded Mith(tBe other eREipiehss Thedllendican beed

dropwi se. |, | | ; d.nut es, then
a sol uti ontard RofitbelalindB3pehids rpiret b B Sira MopH b U, et
The nidxur ePHAShES: The dabletsicandegoptedusingicoaveniionsk teckaqiyes aedt ate (10 nl)
and quenchegdatipdsh ammoni um chl ori de. The organic |ayer was dried and the

sol vent evaporated under reduced pressure. The residue was purified by .
flash chromat ography (CH EA=85/15 R err]=0.33) to give the title conpound

as a foam B2Fé4bhy) .

10 Active ingredient 200.0mg
Lactose 100.0mg
Microcrystalline Cellulose 28.5mg
Povidone :25.0mg
Croscarmeliose Sodium 6.0mg

15 = Magnesium Stearate 1.5mg

The active ingredient is blended with lactose, microcrystaliine cellulose and part
of the croscarmellose sodium. The blend is granulated with povidone after
dispersing in a suitable solvent (i.e. water). The granule, after drying and

20 comminution is blended with the remaining excipients. The biend can be
compressed using appropriate punches and the tablets coated using
conventional techniques and coatings.

C. Injection Formulation

25
Active ingredient 0.1 - 7.00mg/ml
Sodium phosphate 1.0 - 50.00mg/mi
NaOH gs desidered pH (range 3-10)
water for injection’gs to 1mi
30
The formulation may be packed in glass (ampoules) with a rubber stopper (vials,
syringes) and a plastic/metal overseal (vials only).
35 )
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uj ol ) {;rr] (cmerr]) 1772 (C=Q, 1726 (C=O and 1678 (C=0.
or medi al¥@3GH4. 6- Di chl or oi ndol e- 3-fornyl -2-carboxylic acid allyl
A suspension of internmediate of internmediate 2 (3.0 g) in allyl
0 m) p-toluenesul fonic acid nonohydrate (2.0 g) was added. The
Epensi on was heated at 90[err] for 2 5 hews, then the solvent renoved
der reduced pressure. The reﬁ{ugilwﬁﬁhﬂsmﬂlﬁﬂl ved in nmethylene chloride,
pshed with a solution of Na[jerr] f (10%¢, water and .purified by flash
romat ogr aphy (CH EA=7/3 R Ve the title conpound as a

ite solid (1.10 g). IR (Nujol) [er (cmerr]) 1720 (C=O and 1657 (C=0.
.err]H-NI\/R (DVBO) 13.20 (bs), 10.61 (s), %#.55 (d), 7.42 (d). 6.14-6.0 (m,

46 (dd), popAPpbadlr AP donkiitdion With a suitable vehicle

ester
al cohol

Active ingredient: 0.1 - 100.00mg
Mannitol gs to 0.02 - 5.00mg
5

packed in glass vials or syringes,with a rubber stopper and (vials only) a plastic

metal overseal.

E. Inhalation Cartridges

10 , mg/cartridge

Active ingredient (micronised) 5.00
Lactose to 25.00-

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

15 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
capsule for use in a suitable inhalation or insufflation device.

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

20 binding site was determined using the procedure of Kishimoto H. et al J.
Neurochem 1981, 37,1015-1024. The pKi values obtained with respresentative
compounds of the invention are given in the following table.

This Sheet Has Been Replaced
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2 (FAqhgggﬁan-l). I nternediate 18

Bi chl oroin 1-tet-butyl oxycarbonyl -fornyl-2-carboxylic acid allyl

# To a solution of internediate 17 (1.10g) in dry THF (40 m), 4-

Bt hyl am nopyridine (49 ng) and a solution of di-tert-butyl dicarbonate

S ng) in dry THF (10 ml), were added he—sg] uti on was stirred for 1

S s then the sol vent renoved 1 %EEEd-l“eMssure. The resi due was

¥ i fi ed by flash chronat ogr aphy %Wbl Rlefr]=0.37) to give the title

@npound as a white solid (853LnQ—pP==%069"10/.7). IR (Nuj-ol) [err]
merr]) 1757-1744 (C=0) and 1682 (C28). Intermediate 19 (E)

¥ 6- D chl oro- 3- (2. 5-di oxo- 1- phenyl -1 m dazoi-di n-4-yl i denenet hyl ) -i ndol e- 1. 2-

¥i carboxylic acid 2-allyl ester 1-tertbutyl ester To a solution of

nternmediate 15 (590 ny) in dry THF (10 m) DBU (566 ng) was added

‘dropwi se. The sol ution wEXampleNed at room tenpegigt ure for 10 mnutes, then

a solution of internediate 18 (740 ng) in dry THF (15 m) was slow y added.

The m xture was stirred for 15 mnutes, diluted with ethyl acetate (10 m)

and quenched with ammoni um cHl ori de. The organi ¢.2%yer was dried and the

6 7.31
8 8.0
10 7.83
12 7.43
14 7.13
18 7.7
20 7.69
22 766
23 746 .
26 7.12
27 7.7
28 7.38
34 . 731

The ability of compounds of the invention to ihhibit NMDA induced convulsions
in the mouse was determined using the procedure of Chiamulera C et al.

5 Psydxophannacology 1990, 102, 551-552. In this test the ability of the
fzompound to inhibit the generalized seizures induced by an
intracerebroventricular injection of NMDA in mice was examined at a number of
dose levels. From these resuits the dose required to protect 50% of the animals
from the convulsive action of the NMDA was calculated. This expressed as

10 mg/kg is referred to as the EDs, value.

-Representative resuits obtained for compounds of the invention when given by
Intravenous (IV) and oral (po) administration are given in the fol!owiﬁg table.

15
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sol-"\‘?ent evapprgggyd under reduced pressure. The residue was purified by
flrash chromat ography (CH EA=7/3 R[err]=0.27) to give the title conpound as
a,foam (369 ng). IR (Nujol) [err] (cnferr]) 3331 (NH), 1730 (C=O, 1673
(C=0 and 1533(C=C). Internediate 20

E-3-[(1-tert-butoxycarbonyl - 3- oxe=2=mHEDRY | i di n-4-ylidene

net hyl]1-4.6- dichloro-1-tert-bu &tl@cgﬁ n ?E?f dol e- 2-carboxylic acid
tert butyl ester To a solution of Ex (Q.7g) in dry tetrahydrofuran
(50mM ) were added di- tert-buty -dl-cngbonate (0.33g) and

4-di met hyl am nopyridine (0.03g). The solution was stirred at 25 for 30 mn
then diluted with diethyl ether (200m ), washed w th anmoni um chl or.i de
(sat) (200m ), brine (EXONb), driegpgnd conc rated in vacuo. The crude
title compound was purified by siljca gel columh chromatography using
diethyl efter and petrol (2/8) as BYuant to gbve the title conmpound
(0.54g). T.l.c. diethyB ether/petrojog(5/25), giggerr]=0. 45.

6 0.09 7.50
8 0.1 1.70

10 0.1 1.7

The compounds of the invention are essentia

useful doses. Thus for an example the com

adverse affects when administered to anae
5 doses up to 24mglkg.

lly non toxic at therapeutically
pound of Example 8 showed no
sthetised cats or conscious dogs at



?

i

7.18(t 7(d, 1H), 7.39(m 2H), 7.65(m 1H), 7.66(m 2H), 8.04(d, 1
Interrredlate 21 (2)

34( 14ert but oxycar bonyl - 3- oxo- 2- phenyl ) pvra Ldi n-4-ylidene nethyl]-4.6-

di chl oro-1-tert-but oxycar bonyl eﬁﬁcgaiﬁ) xylic acid tert butyl ester

A solution of internediate 20 ; 3%@:etomtrlle (30m ) was irradiated

using a 400 Watt nercury |lanp #for._4 ol ution was concentrated in

728 1HN|VR@¢§>%;: err]): 1.27(s, 9H), 1.52(s, 9H), 1.67(s, 9H), 4.65(d, 2H).

* vacuo.to give a mxture of the two ispners that were separated by silica

gel colum chromat ography using ethyl acetate/cycl ohéxane (5/95) as el-uant
to obtain the title conpound 6 (0.13g). T.I. cEA/CH( ﬂy m”ummF
1H NVR( CDClsimds] ) © 127(s, 9H), 1.51(s, 9H), 1.65(s,

7.07(m 1 H, 7.09(m 1H), 7.20(d, 1H), 7.28(m 2H), 57.97(d,
1H). Internedi ate 22

1- t er t - but Axgarapdundydf f@ruta (it hyl sul f am dophenyl ) hydrazi ne To a sol uti on of
intermediate 10 (0.2 g) in tetrahydrofuran (5 m) under nitrogen at O[err]C

was added pyridine(0.045 m)After 5 m nutes nethanesutfonyl chloride(0.045
m ) was added dropwi se to the stirred solutidp. The reaction

(R),

or a salt, or metabolically labile ester thereof wherein R represents a group
selected from halogen, alkyl, alkoxy, amino, alkylamino, dialkylamino, hydroxy,
trifluoromethyl, trifluoromethoxy, nitro, cyano, SOoRo0r CORo wherein R,
10 represents hydroxy, methoxy, amino, alkytamino, or dialkylamino; m is zero or
an integer 1 or 2; . .
R, represents a cycloalkyt, bridged cycloalkyl, heteroaryl, bridged heterocyclic
or optionally substituted phenyi or fused bicyclic carbocylic group;
A represents a C4alkylene chain or the chain (CH,),Y(CHy), wherein Y is O,
15 S(O)n or NR, and which chains may be substituted by one or two groups
selected from C,_galky! optionally substituted by hydroxy, amino, alkylamino or
dialkylamino, or which chains may be substituted by the group = O;
R3 represents hydrogen, alkyl or a nitrogen protecting group;
n is zero or an integer from 1t0 2;

20 p is zero or an integer from 1 to 3;
q is zero or an integer from 1 to 3 with the proviso that the sumofp+q is 1, 2
or 3.
2. A compound as claimed in claim 1 wherein mis 2 and R is chlorine at
25 the 4 and 6 positions n the indole nucleus.
3. A compound as claimed in Claim 1 to 2 wherein A is a chain selected
from -(CHz)z- -(CHZ)J" -CH; CO‘ "CHzNH" 'CH;NCH;;‘ "(CHz)z NH- -NHCO- or
-CH,0-. R
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under

m3

ution(50

10

15

20

25

30

rclcti on was Qtirre

e was ahhggegioto war m upto roomtenperature. After 1 hour saturated

‘um chl ori

rted with ethyl
ol vent was renoved by distillation under reduced pressure and the

ct purified by flash col um cheeratography ove
Hing the title conpound as a yeTHlS)\/BPEETiMS(BEWb

0l ') : 3302(NH), 1709(C=0), 1600(JC=C), ReMABed 151(902) . I
ert - but oxycar bonyl - 2- (4- net hyl var azium@
red solution of Internediate 22 (0.& g) in dry dinet
nitrogen at 0 [err] was added pyridine(0.23 m ). Chloro propionyl

for i de (0.2 mM) was then added-dropwi se to the solution. The m xture
at 25[err]C for 2 hrs diluted with ethyl acetate(50

and t hen 'vvashe%‘ fep 25 cleimed in anydf Claimsatt o WHERMH AT Y gidide

lution(20 M) was added and the reaction m xture
acetate (3 X 10 nl)and the conbi ned extracts dri ed.

r silica gel CH EA
9). 1.R ( cnferr]
)

iy

LNFRe organic

5.' A comp?und as claimed in any of claims 1 to 4 wherein R, is a group
Selected from optionally substituted phenyi, 1-naphthyl, 2-pyridyl, 2-quinolinyl
Cyclohexyl or 2-adamanty!. ' |

6. . A compound as claimed in any of Claims 1 to 5 wherein R, is
optionally substituted phenyl.

7. A compound as claimed in any of Claims 1 to 6 wherein R, is pheny!.
8. The trans isomer of a compound as claimed in any of Claims 1 to 7
9. . i '

(E) 4,6-dichloro-3-(5-oxo-1 -phenyl-pyrazolidin—4-ylidenemethyl)-1 H-

indole-2-carboxylic acid and iologi
physiologically acceptable salts i
labile est_ers thereof. ’ oy metsbolialy

10. The compounds:-

::b-:;s;g:;:;oa-(z-oon -phenyl-pymolidin-3-yi ideneméthyl)-1 H-indole-2-
::;:y—;ic:(l;;?-s-(z-oon -phényI-piperidin—3.-ylidenemethyl) -1H-indole-2-
i(f;;i;dﬂg;:—yi—!(::;oi1 -(4-aminophenyl))pyrazolidin—4—yl idenemethyl}-1H-
;2:5;2;;:’:;?;—(25&“0—1 -phenyl-imidazolidin-4-ylidenemethyl)-.1 H-indole-
; fi;f;g;;:t:g;s;-(z,s-dioxo-1 '-phenyl-imidazo!idin-4—ylidenemethyl)-1 H-indole-
:ﬁ;l:;c;r::r::li-:;:; é;j-?wtylaminwhenylwymolidin-4-ylidenemethyl]—

ft,S-DichIoro-a-[s-oxo-1 -(4-ureidé-phenyl)—pyrazolidin-4-ylidenemethy!]—1 H-
indole-2-carboxylic acid;
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9 "solution Wwas dried and then concentrated in vacuo to give crude 1-tert-
Ut oxycar HA8BCHR- 4- net hyl sul f am dophenvl ) - 2- (3- chl or opr opi onyl ) hydr azi ne as
= yellow oil. This was dissolved in dinethylformanm de(5 m ) under nitrogen
~Rnd at 25[err] anhydrous potassi-um-carbonate (0.450 g) was added. The
-fesulting mxture was stirred formllmumrmum‘ d with saturated amoni um
¥hloride solution (50 m ). The aqu extracted with ethyl
focetate (3X50) and the conbined ,ordanfc bhd%es were dried- .and concentr at ed
i n vacuo. The crude residue was purlfled by silica gel flash col um

dchromat ogr aphy eluting with diethyl 3ther to give the title conpound (0. 25
¥9). 1HNVR(DMVBO); 1.28(s,9H), 2.73(t, 2|—|) 2.93(s,3H), 4.06(t, 2H),

EHEEDNEEF: NEL SENC I NEUSRIER ok el

* 2-phenyl - m{.amm.g atigt errredl ate 7 (4. 6g) was di ssolved in dry
di chl orone ang trif oa )ans L NE, Fresul ting
sol ution véig'{@ﬁ“g) gj(é'l" ?%@W' *‘azﬂiialnf‘ﬁ’é! ene ’g’et%% 1H-indole--

carboxylic acid;

5 (E) 4,6-dichloro-3-{(5-oxo-1-{3-aminophenyl))pyrazolidin-4-ylidenemethyl}-1 -
indole-2-carboxylic acid;
(E) 4,6-dichloro-3+(2,5-dioxo-1-phenyl-pyrrolidin-3-ylidenemethyl)-1H-indole-2-
carboxylic acid;
(E) 4,6-dichloro-3-{(5-oxo-1-(1-naphthyl)pyrazolidin-4-ylidenemethyi}-1H-indole-
10  2-carboxylic acid: '
and physiologically acceptable salts metabolically labile esters thereof.

1. Compounds as claimed in any of Claims 1 to 10 for use in therapy.

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

13. A pharmaceutical composition comprising a compound as claimed in
20. any of Claims 1 to 10 in admixture with one or more physiologically acceptable
carrier or excipients. '

14. A method of treatment of a mammal inciuding man for conditions

where antagonising the effects of excitatory amino_acids on the NMDA
25 receptor complex is of therapeutic benefit comprising administration of an

effective amount of a compound as claimed in any of Claims 1 to 10.

15. A process for preparing the compounds as defined in Claim 1 which
comprises: '

30 a) a process for preparing compounds of formula (1) wherein the chain A has
the meanings defined in Claim 1 with the proviso that A is not NHCO- which
comprises i'eacting the aldehyde (if)
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rent r at ed H(};:%ﬁguo. The residue was dissolved in ethyl acetate (100m),
thed Wi th sodi bi carbonate (sat.) (2X100m ), brine (100m), dried and
Wcentrated in vacuo to give the crude title conmpound (2.6g). T.l.c CH EA
#'1), Rlerr]=0.30 1H-NVR (CDO [err]): 2. 78(t,..2H).,--3.52(q, 2H), 4.75(t,

=%, 7.12(tt, 1H), 7.36(t, 2H), 7.85( 1): 3238(NH),
1$74(C=0). Internediate 25 1 -net hyl-l !! “! Ii‘ | i di n-3-o0ne To a
lenethyt f or neemm de (20nm ) was added

gpl ution of internediate 24 (1,43g) i
gropwi se and at -20[err] nethyl tifluoronethanesul fonate ((1:4m). The
Jeaction mixture was allowed to warmupdto 25[err] and after 3hrs was

i luted with diethyl ether (200m ), washed.w th amoni um chl ori de (sat,)
1200m ), water (200m ), dried and concentrated in vacuo. The crude conpound

was purified by silica gel cg gHat ogr aphy usi fg et hyl
antfto give the titlg conmpound (0. 49).

acet at e/ cycl ohexane (3/7) ag
T.l.c. CHEA (1/1), Rerr]= R. (cm1): 16&1 /—Q
I COR N/

= R, A

an am

t;d:er:lfn RR4 I;sas the meanings de:ﬁned informula (1) oris a protected derivative
. thé cycﬁcaa:;b:zlf protecting group a.nd Rs is a nitrogen protecting group,
it .ormula (Hl)- wherein R; and A have the meanings
ined In tormula (1) (with the proviso that A is not -NHCO) or are protected
derivatives thereof, in the presence of abase; e
:;a?np:;ess for t!':e prepar.ation of compounds of formula (l) wherein Ais the
CO- which comprises reacting the aldehyde (tm).

10 Or a protected derivative thereof with the glycine derivative TVIIl)

Rsoco'cH-NHcoNR',

O=PIOR,),
(Vi)

wh - - ’ - -
erein R, is a group as defined in Claim 1 or a protected derivative thereof

15 and Rs and R, independently represent Ciaalky!.

c . S -

r:ac::sgotﬁessk: 0; Preparing a compound of formula (1) wherein A is CH,CO by
e aldehyde (1) or a protected derivat: )

derivative (1X) - p derivative thereof with the phosphorane

O

P
R,-N (Phl;

20 ©
_ (1X)
wherein R, has the meanings defined in fo

. rmula (1) or is a prote ivati
thereof in' the presence of a base: protected derivative
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g - | nternediege26 N (3-chloropropionyl)-N phenyl hydroxyl anine To a
Sfgpensi on of rhodi um.on.carbon 5% (0.13g) in dry tetrahydrofuran-(23nl)
Nap “added-nitToben 5g). The m xture was cooled at O[err\] and

razi Nﬂ‘\ﬂﬂ“ﬂ“@@%@m\as added dropwi se. The tenperature of the m xture

$ main i 30k err] througho.ut...nt--he‘""' igeEnn; after the reaction was
stirred dt 25[err]| for 2hrs then fi\'lHtSaﬁBﬁEa t he datal yst washed with a
little tetrahydrofuran. The sol utilon wa d in vacuum and the
resi due was di ssolved in dinethyl fless e (30m) and cooled at -5[err],

t hen potassium carbonate (5.6g) and, aftfer 10 min., chloro propionyl
chloride (3.8n]1) were added. The reaction m-xture was stirred at 25[err]

for 1 hr then9Hdi@Rroeessfor arh shed,with water
(2X200M ), drisei thE SR lrl;g .@%{é{‘.’?‘ﬁ"‘?ﬁ%ﬁ‘éﬁ?‘?f?@ (LERGIEIN the exseyehia bondy
crystal li zatign usi ng e@ ﬁg é’t chy ompnises ireadiating the eorrefporiding ans

! mer Or a protected derivative therewith with UV light;

5 and if necessary or desired subjecti
the following operations. |
(i)} removal of one or more protecting groups,
(if) isolation of the compound as a salt thereof,

(iii) cor:nversion of a compound of formula (1) or a salt thereof into a
10 metabolically fabile ester thereof or.

(iv) conversion of a compound of formula
salt thereof,

ng the resulting compound to one or more of

(Nintoa physiologically acceptabie
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cbrrpound as q % | d (4g) T.l.c CHEA 1/2 Rerr]=0.3. 1HNWR (CDO [er]):
2. 7(bs, 1§ gﬂ 7.5(bm 5H). I.R (cm1): 1645(C=0, 1626(C=C).
I-aterrredl ate 27 3- oxo 2 Phenyl -i soxazolidine To a solution of internediate’
26 (3.35g) in acetone (150m ) was added potassium carbonate (2.3g). The
reaction mxture was stirred at 25 for 6hrs then concentrated in vacuo .
The residue was triturated with ethyl acetate, filtered and concentrated I n
vacuo to obtain the crude title conmpound as_an oi] (2.5g). ¥.1.c. CH EA
1/2, Rerr]=0.3. 1H NVR CDC [ er ril pHis BHRET HA@"BEEN4 52(t, 2H), 7. 14(tt, 1H),
7. 37(m 2H), 7.69(m 2H). IR (dm1l): O. {Internediate 28 1-

t ert - but oxycar bonyl - 2- ( 3- nitrop O a solution of

3-ni trophenyl hydrazine (6g) in di OMS__M) and water (30m ) were added
'sodi um hydroxide 1M (30nm) and di tert-butyl dicarbonate (7.6g). The
solution was stirred at 25 for.2hrs then concentrated in vacuo; diluted in
ethyl acetate (200nl). washed with amonium chloride (sat.) (2X200m),
brine (2X200m ), dried and concentrated in vacuo to give the crude

.nter i a .. .
! medi at e .o invention relates to compounds of formula
o

== /N-R1
| A
N
CO.
®), Ho A

o

or a salt, or metabolically labile ester thereof wherein R represents a group
selected from halogen, alkyl, alkoxy, amino, alkylamino, dialkylamino, hydroxy,

10 triflucromethyl, trifluoromethoxy, nitro, cyano, SOoR20r COR2 wherein R,
represents hydroxy, methoxy, amino, alkylamino, or dialkylamino; m is zero or
aninteger 1 or2;

R, represents a cycloalkyl, bridged cycloalkyl, heteroaryl, bridged heterocyclic
or optionally substituted phenyl or fused bicyclic carbocylic group;

15 A represents a C{;atkylene chain or the chain (CH,),Y(CH,), wherein Y is O,
S(O)n or NR; and which chains may be substituted by one or two groups
selected from C,_galky! optionally substituted by hydroxy, amino, alkylamino or
dialkylamino, or which chains may be substituted by the group = O;
Rj3 represents hydrogen, alkyl or a nitrogen protecting group;

20 n is zero or an integer from 1 to 2;
p is zero or an integer from 1 to 3;
q is zero or an integer from 1 to 3 with the proviso that the sumofp +q is 1, 2
or 3, which are antagonists of excitatory amino acids, to processes for the
preparatien and to other use in medicine.

25
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31 whi ch was purified by trituration wth ethyl acet%é@ﬁd%»rcﬁlgexane

. (19/29) to obtain the title compound (4.3g, ). T.I. EA CEHRL/

v m p.=105[err]. Internediate 28a 1

' Itert-but oxycar bonyl - 2- (3-tert - but oxycar bonyl am no)pﬁéﬁw%@lﬂz. ne '
- solution of intermediate 28 (3.64g) in ethanol (70 ) Were adde o

powder (7.0g) and calciumchloride (0.71g). The re of) ]mM&ﬁJf 7Wés heat ed

« at 70[err]C for 20hrs then filtered over silica gel shi ng_w
The solution was dried and concentrated injvacuo to afford tihe
1-tert- butoxycarbonyl - 2- (3- am nopheny®) hydrazi ne (.0g) that was i

“acet at e.

ol ved

in dry tetrahydrofuran (100m ) and di-tert-butyl-dilcarbonate (3.68g) was
added. The reaction mixture was stirred at 25 for 20hrs than concentrated

i n vacuo. The product was purified by trituration with ethyl acetate

give the title conpound Indole Derivatives

This invention relates to novel indole derivatives to processes for their
preparation, to pharmaceutical compositions containing them and to their use in
medicine. In particular it relates to indole derivatives which are potent and
specific antagonists of excitatory amino acids.

U.S. Patent No. 4960786 discloses that certain known 2-carboxylic indole
derivatives are antagonists of excitatory amino acids. EP-A 0396124 also
teaches certain 2-carboxylic indole derivatives as being therapeutically effective
in the treatment of CNS disorders resulting from neurotoxic damage or
neurodegenerative diseases. Further 3-substituted-2-carboxyindole derivatives
which are useful in the treatment of neurodegenerative diseases including
cerebrovasular disorders are disclosed in W092/16205.

We have now found a novel group of 3-substituted-2-carboxyindole derivatives
that have a specific antagonist activity at the strychnine insensitive glycine
binding site located on the N-methyl-D-aspartate (NMDA) receptor complex.

Accordingly the present invention provides a compound of formuia (1)

or a salt, or metabolically labile ester thereof wherein R represents a group
selected from halogen, alkyl, alkoxy, amino, alkylamino, dialkylamino, hydroxy,
tnﬂuoromethyl triflucromethoxy, nitro, cyano, SO2R20r CORo wherein R,

represents hydroxy, methoxy, amino, alkylamino, or dialkylamino; mis zero or
an integer 1 or 2;

to
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(3 73g). T.l.c. EA/ICH (1/1); Rerr]=0.7. I.R (cm1): 3329 and 3294( NH)

1715 and 1697(C-O) 1610(C=C). Internedi ate 29

l-tert-butoxycarbonyl -2-[(3-tert-but oxvcarbonyl am no) phenyl ]

pyrazolidin-3-one To a solution of internediate 28a (0
di net hyl f ormam de (4.0m ) was added potassi um carbonat ¢
15 mn. chloro propionyl chloride (0.098m ). The result
stirred at 25 for 3hrs then diluted with diethyl ether
anmoni um chloride (sat.) (50m) and brine (50m ). After

éﬁsﬂﬁag@fﬂmﬁyt

|
(

rying,

m Xt ure was

Ofﬂ7 MARHBH wi t h

t he

N—" {‘1

was di

ssol ved &n

sol uti on was concentrated in vacuo and 2he residue (0.4g
di met hyl f ormam de (4.78nl). Potassium carbonate (0. 139()

m xture stir
di et hyl ethe
(50m ). Afte
crude conpou
chronatograp
the title co
I nt er nedi at e

was added__and

f.he

o 9BERSerin S rdonikr eaes R chetato2p igoTEBmMEToR Rl bt | no

brdtpﬂomil substitutéd phenyl wmsedrbiwuac&h licgmpo to give the

repRpisin s eiiond ity of e Shaln (AR, (Cpla WERein Y s 3,

n

MGMG!' a8l whith ichains imayhe substituteetbyronie-@r t® . groups =129[ err] .

safbctitPrromi ] [akt 3pSoriily substituted by hydroxy, amino, alkylamino or
dialkylamino, or which chains may be substituted by the group = O;

R, represents hydrogen, alkyl or a nitrogen protecting group;

n is zero or an integer from 110 2;

p is zero or an integer from 110 3; ‘

q is zero or an integer from 1 to 3 with the proviso thatthe sumofp +q is 1, 2
or3. '

The compounds represented by formula (I) can exist in more than one isomeric
form and all possible isomers are included in formula (1) unless otherwise
specified. Thus in compounds of formula (1) the exocyclic double bond can exist
inthe cis or trans configuration and the invention includes both isomers and
mixtures thereof.

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 (1) or physiologically acceptable salts
thereof. Therefore uniess otherwise stated references to salts includes both
physiologically acceptable salts and non-physiologically acceptable salts of
compounds of formula (1).

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

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 salts, 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).

Suitable acid addition salts may be formed with organic acid and inorganic
acids e.g. hydrochloric acid.
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32 (E)3-[(1 -tert-butoxycarbonyl-2-[(3-tert-butoxycarbonyl am no)phenyl]

oxo0) pyrazol i din-4-ylidene nethyll-4.6-dichloro-1Hindol e- A-CarDOé%AIC aCl
“tert butyl ester (30) REPLAGEMENT SHEET
(E)3-[(1-tert-butoxvcarbonyl-2-[(3-tert-butoxvcarbonvl am ro)jphenyT=3"
oxo) pvrazol i di n-4-vlidene i 7 MAR 1897
met hyl | - 4. 6-di chl.oro- 1-tert-but oxycar bonyl - 1H i ndol e- 2-cgrioxylic acid
tert butyl ester (31) To a solution of internmediate 4 (0.3 96Q) 1n dry

tetrahydrofuran (5m ) was added dropw ? at -78 a solutign of |ithium
bis(trinethylsilyl)am de 1M in tetrahydrofuran (0.564n1). The reaction
m xture was allowed to warmup to -20 in 30 mn., then a solution of

4, 6-di chl or OTﬁe bom unds 6fYokrhula-( lan@ﬁr@anbmerébf foristlvatds (agboxyl i c
acid tert b gg &'ea.lga%‘t ' uﬁ tgé drof ran (4m) was: added The
solutlonwa ﬂ% b ‘g‘rf‘f{ B? ﬁwarrred up to O[err]C for
2hrs. The solutlon was diluted with ethyl acetate (50mM ) and washed -
1t will be appreciated that the compound of formula (1) may be produced in vivo
by metabolism of a suitable prodrug. Such prodrugs may be for example
physiologically acceptable metabolically labile esters of compounds of the
generat formula (1). These may be formed by esterification of the carboxylic acid
group in the parent compound of general formula (f) with where appropriate
prior protection of any other reactive groups present in the molecule followed by
deprotection if required. Examples of such metabolically labile esters include .
C1-4alkyl esters e.g. methyl ethy! or t-butyl esters esters, Css alkenyl esters e.g.
allyl substituted or unsubstituted aminoalkyl esters (e.g. aminoethyl, 2-(N,N-
diethylamino) ethyl, or 2-(4-morpholino)ethyl esters or acyloxyalkyl esters such
as, acyloxymethyl or 1-acyloxyethyl .9 pivaloyloxymethyl, 1-pivaloyloxyethyl,
acetoxymethyl, 1- acetoxysthyi, 1-{1-methoxy-1-methyl)ethylcarbonyloxyethyl, 1-
benzoyloxyethyl, isopropoxycarbonyloxymethyl, 1-isopropaxycarbonyloxyethyl,
cyciohexyicerbonyiwmethyl, 1-cydormylcarbonyloxyaﬂ:yl ester,
cyclohexyloxycarbonyloxymethyl, 1-cyclohexyloxycarbonyloxyethyl, 1-{4-
tetrahydropyranyloxy)carbonyloxyethyt or 1-(4-
tetrahydropyranyljcarbonyloxyethyl.

Preferred metabolically labile esters of compounds of formula (1) include C4.
4alkyl esters more particular methyl or ethyl, aminoalkyl esters more particular -
2-{4'-morpholino)ethyl, or acyloxyalkyl esters e.g. acetoxymethyl,
pivaloyloxymethyi, 1-cyciohexyloxycarbonyloxyethyt or 1-{4-
tetrahydropyranyloxycarbonyloxy)ethyl.

The group R may be at any of the four possible positions on the fused benzene
ring and when m is 2 the two R groups may be the same or different.

Unless otherwise specified the term alkyl as used herein as a group or part of a
group refers-to a straight or branched chain atkyl group containing from 1 to 4
carbon atom examples of such groups include methyl, ethyl propyl, isopropyl, n-
butyl, isobutyl, secondary butyl or tertiary butyl.
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ammoni um chl ori de (50m ), brine (50m ), dried and concent+ated—i-n-vacuo._The
crude conpound was purified by silica gel colum chronaf ogfRAAGENMENT reHEEThY |
acet at e/ cycl ohexane (3/97) as eluant to give the Internmgdi E:H
T.l.c. EACH (1/2), Rerr]=0.5 and Internediate 39 [(0.04¢), %ﬂ%% #A/
Internediate 30 1H NVR (DMSO): 1.21(s, 9H), 1.45(s, 9H) gl I—§
4.49(d, 2H), 7.17(m 1H), 7.3-7.2(m 2H), 7.30(d, 1H), 4(
1H), 7.82(t, 1H), 9.43(s, 1H), 12.4(bs, 1H. I.R (cm1lj: 3346(NH) 1728
and 1684(C=0. nms (mz): 773, 758, 673,,561. I nternmed ate3t-tH-MNvR——
(DVBO): 1.23(s, 9H), 1.45(s, 18H), 1. 61(% 9H), 4.57(d, 2H), 7.18(m 1H),
7.25(m 2H) 7.49(t, 1H), 7.57(d, 1 H), 7.82(bs, 1 H, 7.94(d, 1 H),

[t o meai at o 198 o) Pfonliy e e Aborik; S rofine B dind dtom. 242

- phenyl - pyrrolidin-3- ylldenenethyl) i ndol e-1 2- dlcarboxyllc acid
di -tert-but ym-.eitéﬁhﬁ which h4{ optional

S
79) was_ addeRubeiided avuf%ﬁﬁm@ikﬁ p@“‘ d 6Y@PP4NYb Y BehDi KNG

succi ni ni de 6229nethylcyeishexyl.

~N
—F

The term bridged cycloalkyl refers to a group containing from 7 to 10 carbon
atoms and which is saturated or contains a single double bond. Examples of

- suitable bridged cycloalkyl groups include adamantyl, such as 1-adamanty! or 2-
adamanty!, noradamantyl, bicyclo(2,2,1)heptanyl such as 2-norbomanyl, or
bicyclo (2,2,1) heptenyl such as 5-norbomenyl, '

The term heteroaryl refers to a 5 or 6 membered héteroaryl group in which the
S5-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, which heteroaryt groups may be optionally fused to a benzene
ring. Examples oj suitable heteroasyt groups inciude furanyt , thiophenyl,
imidazolyl, thiazolyl, oxazolyl, pyridinyl, pyrimidiny! and quinolinyl.

The term bridged heterocyclic refers to a bridged heterocyclic ring system
containing from 7 to 10 ring members selected from carbon, oxygen or nitrogen
and which bridged heterocycdlic system is saturated or contains a single double
bond. Preferably the bridged heterocyclic group contains a single heteroatom
selected from oxygen or nitrogen. Examples of suitable bridged heterocyclic
groups include 7-oxa-bicyclo (2,2,1) heptanyl, 7-oxa-bicyclo (2,2,1) heptenyl, 7-
aza-bicyclo (2,2,1) heptanyl, 7-aza-bicyclo (2,2,1) heptenyl or 1-azabicyclo
(2,2,2) octanyl such as 3-quinuclidinyi. :

The term fused bicyclic carbocyclic group refers to a 5,6/6,5 or 6,6 bicyclic
carbocyclic ring system containing 9 or 10 carbon atoms and which may be
saturated or unsaturated. Examples of such groups include naphthyl,

tetrahydronaphthyi, dewhydronaphﬂ'ﬁyl. indeny! or indanyl.

When the group R, is a substituted phenyl or fused bicylic carbocyclic group
this refers to a group which is substituted by 1 to 3 groups selected from
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33 added and the heati ng continued for 10 hours. The

under reduced pressure and the residue purified by fla<hﬂﬁﬁﬂﬁﬁﬁﬁﬁﬁﬂﬂﬁﬁy

(CHEA=8/2 R[err]=0.38) to give the title conpound as a
ng). IR (Nujol) [err] (cm1l) 1750 (C=O . Inter.nediate
1-tert-butoxycarbonyl - 3- oxo- 2- phenyl -t et rahvdr o- pyri da
Internmediate 6 (1g) in dry dinmethylformam de (10 m) w

33
zi ne 0TZ) ai"’"‘so‘? utijon

Ul VCIIL o TTor T

why-te—sottd \uu

s agdetpyTidie

(0.78 m).and 4-bronmobutyryl chloride (0.83 nl), under

nitrogen at 25

[err], and the reaction m xture was stiprred for 15 hrs.

The " sorutionrwas

diluted with diethyl ether (80 m).and washed with brine (2x80 m ). After

drying, the

halogen, alkyl, alkoxy, amino, alkylamino, dialkylamino, C.s alkanoylamino,

ureido, alkylsulphonylamino, hydroxy, triflucromethyl, trifluoromethoxy, nitro,
cyano, SO,R, or COR, wherein R, represents hydroxy, methoxy, amino,

alkylamino or dialkylamino.

When Ais an dptiona!ly substituted C,_salkylene chain this may be for example
methylense, ethylene, propylene, butylene or CH.CO. When A is the chain
(CHy), Y (CH,), this may be for example CH,OCH,, CH;NR4CH,, CHoNH,

NHCO, CH.NCH,, CH:.CH:NH, or CH;0.

When Rs is a nitrogen protecting group this may be for example optionally
substituted benzyl, alkoxycarbonyl group e.g. t-butoxycarbonyl,
aralkyloxycarbonyi, mmemylsxlylethoxymethyl or aryisulphonyl e.g.

phenylsulphonyl.

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

preferred.

Examples of suitable R groups include chioro-, bromo, iodo-, methy! or ethyl.

More preferably R is a chioro group.

The group Rs is conveniently hydrogen or C1-4alkyl e.g. methyl.

Conveniently the chain A is a group selected from C,aalkylene optionally
substituted by the group = 0, e.g. {CHa)~, -CH,CO-or {CHa)s-or (CHo), Y
(CH,), -whereinpis 1 or2, qis zero and Y is NH, NCHs or 0 e.g. -CHNH-
~CH.NCHsy- {{CH,),NH- or -CH,O- or p is zero, Y is NH, g is 1 or 2 and the group

(CH,), is substituted by the group =0 e.g. -NHCO-

A preferred class of compounds of formula (i) indude these wherein A is a
chain selected from {CH.).~, (CHz)s-, -CH.CO-, -CH:NH-, -CH,NCH,,- -CH,O-
or NHCO. Within this class those compounds wherein A is (CH,),- or more

particularly -CH,NH- are especially preferred.

of



- -

Srgani c solution was concentrated in vacuo to give a yellowooil (1.7 9g).To

a solution of this oil (2.25 g) in dinethylfornmam de (1amgip)_ gﬂ' HEET
ni trogen at 25, anhydrous potassium carbonate (1.7 g) was ﬁﬁ%ands

resulting mxture was stirred for 3 hr. The solution wap m

di ethyl ether (100 m), washed with brine (2x80 m ), drjeg hﬁéﬁﬂgﬂ%tﬁtr
I n vacuo. The crude residue was purified by silica gel f]abh—colum
chromat ogr aphy usi ng cycl ohexane/ et hyl acetate (8/2) asjeluant to give
title conpound (1.4 g) as a white powder . Cc. EA CH bb—Rlerr]l =060
I nt er medi at e 34 2-qui nol i nyl hydrazi ne o a solutlon of 2- chlorqu|noI|ne
(15g) in ethanol (150m ) was added hydrazine hydrate (40m ). the resulting

sol uti on wa 400m ) and
oxt ract ed %Wﬂ 18 Bt R B Selab fom brfibnth) slakihibg (1O )
}[Aﬁzh??t }Nlet(f:l ngp 8.0. GWM(PW@W}PYWLNEB@;&%G@;EDH 06af81;,?(rjg
7.15( 7 H) (dd, 1H), 7.86(d, 1H),
BRI, BNSRY of. adamiitly) ey 2R
805(s 1H). Internediate 35 1
- t er t - but oxwamieA®Yis af-dplioAdihy abbsmhé@ réu Tmusaasa:bhv&memlpéhen lor

hln'é:;ggﬁ;?tGe 34 §1C§g“ |§%i’§tra ro“!ra.n 1?!1 % m@f‘?ﬁ?@?"ﬁ r te t but yl

which substituent is in the meta or more preferably the para position.

atied

A further preferred class of compounds of formula (l) are those wherein R,
represents phenyl, or phenyl substituted by amino, acetylamino,
methanesulphonylamino or ureido. Within this class those wherein R; is phenyl
are particularly preferred.

Compounds wherein R; is optionally substituted phenyl, or 1-naphthyl represent
yet a further preferred class of compounds of formula (i).

Compounds of formula (1) wherein the exocyclic double bond is in the trans (E)
.configuration represent yet a further preferred class of compounds of the
invention.

A preferred group of compounds of formula (1) are those whereinmis 2 and R is
chlorine in the 4 and 6 positions, Ais achain selected from {{(CH;)-, (CH2)», -
-CH,CO-, -CHaNH-, -CH.NCHy-, ~(CH;).NH-, -CH,0-; or -NHCO-, and R, is a
group selected from optionally substituted phenyl.

A further preferred group of compounds of formula (1) are those wherein m is 2
and R is chlorine in the 4 and 6 positions, A is CH:NH and R, is optionally
substituted phenyl, 2-pyridyl, 2-quinolinyl, 1-naphthyl, cyciohexy! or 2-
adamantyl. Within this group particularly preferred compounds are the trans (E)
isomers thereof. More particularly the compounds wherein R, is optionally
substituted phenyl e.g. phenyl or phenyl substituted by amino, are especially
preferred.

A particularly preferred compound of the invention is



34 concentrated in vacuo and triturated with et hyI acet at e/ n- hexane to

obtain the title conmpound (19g9). T.l.c. EA/CH (1/2), R efT

m p. =148-150. Internedi ate 36

1-tert-butoxycarbonyl -2-[ 3-chl or opr opanoyl - 2- qui nol i nyl ]
solution of internediate 35 (5g) in tetrahydrofuran (60m
dropwi se and at 0 a solution of chloro propionyl chlorid
tetrahydrofuran (40m ). The resulting heterogeneous solu
O for 30 mn., filtered and concentratgd in vacuo to givge

D

) | wasy aedeengy

REPLACEMENT SHEET

hydrazrre-Toa

0.92m ) in
ion Was StiTre
the title

compound (2.7g) as a foam T.l.c. EACH (1/1), R err]=0.8.

(E) 4,6-dichioro-3-{5-ox0-1-phenyi-pyrazolidin-4-ylidenemethy!)-1H-indole-2-
carboxylic acid and physiologically acceptable salts thereof e.g. sodium or
potassium salts or metabolically labile esters thereof.

Further preferred compounds inciude (E) -4,6-dichloro-3-(2-oxo-1-pheny!-
pyrrolidin-3-yl idenemethyl)-1H-indole-2-carboxylic acid;
(E)-4,6-dichloro-3-(2-oxo-1-phenyl-piperidin-3-ylidenemethyl) -1H-indole-2-
carboxylic acid;

(E) 4,6-dichloro-3-{(5-oxo-1 -(4-ammophenyl))pymzohdm—4—yhdenemethyl]—1 H-
indole-2-carboxylic acid;

(2) 4,6-Dichloro-3+{2,5-dioxo-1-phenyl-imidazolidin-4-ylidenemethyl)-1H-indole-
2-carboxylic acid;

(E) 4,6-Dichioro-3-(2,5-dioxo-1-phenyl-imidazolidin-4-ylidenemethyl)-1H-indole-
2-carboxylic acid ;
4,6-Dichloro- 35-0x0-1-{4-acetylamino-phenyl)-pyrazolidin-4-ylidenemethyi]- -
1H-indole-2-carbaxylic acid; |
4 6-Dichloro-3-{5-oxo0-1-{4-ureido-phenyl)-pyrazolidin-4-ylidenemethyl}-1H-
indole-2-carboxylic acid;
4,6-Dichloro-3-{1-(4-methyisulfamidophenyl)-5-oxo-pyrazolidin-4-ylidenemrthyl}-
1H-indole-2-carboxylic acid;
4,6-Dichloro-3-(3-oxo-2-phenyl-isoxazolidin-4-ylidene methyl}-1H-indole-2-
carboxylic acid;

(E) 4,6-dichloro-3-{(5-ox0-1 -(3-ammopheny|))pyrazohd‘n-4—yhdenemeﬁ1yl]-1 H-
indole-2-carboxylic acid;

(E) 4,6-dichloro-3+(2,5-dioxo-1-phenyl-pyrmrolidin-3-ylidenemethyl)-1H-indole-2-
carboxylic acid;

(E) 4,8-dichloro-3-{(5-oxo-1-(1-naphthyi)pyrazolidin-4-ylidenemethyl}-1H-indole-
2-carboxylic acid;

and physiologically acceptable salts thereof e.g. sodium or potassium salts or’
metabolically iabile esters thereof.

The compounds of formula (I) and ‘or physiologically acceptable salts thereof
are excitatory amino acid antagonists. More particularly they are potent
antagonists at the strychnine insensitive glycine binding site associated with the
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I'nternedi ate 37 1-tert-butoxycarbonyl -2-(2-quinolinyl)-pyrazolidin-3-one
Pot assi um car bonate (1.3g) was added to a solution of Inf di-ate—36
(:2.7g) dissolved in dinethylformani de (30m ). The reacti( %m*)@EGMENWEET
stirred at 25[err] for 2hrs then diluted with diethyl et 1e? CToomt ‘Vﬂﬁlh@d

with water (100m ), dried and concentrated in vacuo. The}ctufey pradymty was
purified by silica gel colum chromatography using ethyl{ |
acet at e/ cycl ohexane (2/8) as eluant to obtain the title conpound T{0: gs
a foam T.l.c. EA/CH (1/1); Rerr]=0.6.gmp.=1 12. Internediate 38 (E)3-
[ 1-tert-but oxycarbonyl - 2-(2-qui nolinyl)-3-o0xo] pyrazolidin-4-ylI dené

met hyl ] - 4. 6-dichloro-1-tert-butoxvcarbonyl-1 Hindol e-2-carboxylic acid
tert butyl eNMBA ﬁeaaﬂtmrt complel. iAst suchetheyt are3potefit artagonistsiiof the NMDA

b s( ??Y%?Lyfggv Sorhplé; MPAEVeLnR) bafpohas f thed Inbnd, Gt B
21 )ét gr eh}/vgf _ wamgequg maﬁln][Qi E\ctmtymoluﬂmgsmd mavamMMyaTbeﬁmmmpomds
aci tert bg}l i & bkl %‘i g;‘i‘;?’ﬁ*“‘é‘?‘?éﬁ?"“‘@‘a'ﬂ’sﬁbf ?%%*P Bl ”Saf??@éz
iﬁeuggloﬂt :Ngfbf\/\@&ud)tbﬂbeiﬁ wt%mdfwﬁ%owmbm' ﬁré!@nﬂ'omﬁﬁémwﬁ@%mbhr s
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anaesia, hypoxia, anoxia, pennatal asphyxla 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, multi-infarct dementia, status epilecticus,
contusive injuries (e.g. spinal cord injury and head injury), viral infection induced
neurodengeration , (e.g. AlIDS, encephalopaties), Down syndrome, epilepsy,
schizophrenia, depression, anxiety, pain, neurogenic bladder, imritative bladder
disturbances, drug dependency, including withdrawal symptoms from alcohol,
cocaine, opiates, nicotine, benzodiazepine, and emesis.

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
1015-1024. The selectivity of the action of compounds of the invention for the
strychnine insensitive glycine site was confirmed in studies at other ionotropic
known excitatory amino acid receptors. Thus compound of the invention were
found to show little or no affinity for the kainic acid (kainate) receptor, a-amino-
3-hydroxy-5-methyl-4-isoxazole-proprionic acid (AMPA) receptor or at the
NMDA binding site.

Compounds of the invention have also been found to inhibit NMDA induced
convulsions in mice using the procedure Chiamulera C et al
Psychopharmacology (1990) 102, 551-652.

The neuroprotective activity of compounds of the invention may be
demonstrated in the middle cerebral artery occlusion preparation in mice, using
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chromat ography using EA/CH (119) as eluant to give the titlre—conpotte————
(0.125g), T.l.c. EANCH (1/2), Rerr]=0.7 mp.=48[ err]51[ er { ]REPLACEMENT SHEET
35 Internmediate 39 1-tert-butoxvcarbonyl -2-(2-pyridyl)hydrazrme

2-chl oropyridi ne (23g) was added to hydrazi ne hydrate (110 .QT#%AQ $097
resulting solution was heated at reflux for 6 hrs then extfa¢ted with
di ethyl ether (2X100m ). The aqueous phase was concentratefl mvactuo;
diluted with water (40m ) then
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the procedure described by Chiamulera C et al. European Journal of
Pharmacology 216 (1992) 335-336.

The invention therefore provides for the use of a compound of formula (1) and or
physiologically acceptable salt or metabolically labile ester thereof for use in
therapy and in particular use as medicine for antagonising the effects of
excitatory amino acids upon the NMDA receptor complex.

. The invention also provides for the use of a compound of formula (l) and/or a
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
antagonising the effects of excitatory amino acids upon the NMDA receptor
complex, comprising administering to a patient in need thereof an antagonistic
amount of a compound of formuia () and/or a physiologically acceptable salt or
metabolically labile ester thereof.

It will be appreciated by those skilled in the art that reference herein to
treatment extends to prophylaxis as well as the treatment of established
diseases or symptoms. '

It will further be appreciated that the amount of a compound of the invention
required for use in treatment will vary with the nature of the condition being
treated the route of administration and the age and the condition of the patient -
and will be ultimately at the discretion of the attendant physician. In general
however doses employed for adult human treatment will typically be in the range
of 2 to 8B00mg per day, dependent upon the route of administration.

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.



pot assi um hydroxi de (2g) was added and the solution extracted with diethyl
ether (100n ). The collected organic phase was dried A
vacuo to afforg the crude 2-pyridin-hydrazine. inter dﬁﬁi’ld-\w&ﬁssﬂ{ )
(13g) that was dissolved in tetrahydrofuran (200m ) and d1-t-e1e-t--but_¥i
di carbonate (26g) was added. The solution was stirredjat beﬂ %I !ng h hr
then concentrated in vacuo and triturated from et hyl &cetate/n- neftp
obtain the title conpound (16g). T.l.c. EACH (2/1), irrr]—&—sxar-—m_p.:alc.
Internediate 40 1
-tert-butoxycarbonyl -2(3-chl oropropanow 2-pyridyl)-hy
of internedi ate 39 (4g) |n tetrahydrofuran (60mM ) was added dropwi se and at
0 a sol uti ofpaf %‘He@ enfé”tlgﬂed&eg AW
(40M ). The res?J t| g et er ogeneous xtur egﬂt&gq‘s’)ﬂ ?‘ﬁg%e% IdéQB
filtered an8oses@sSministesed at approppateyinteryals; fof exampleas; we éﬁﬂ'ﬂﬁa GUTa§l’a
foam T.|.cmdrd/sub-dogeblper'dagrr] =0.8. Internediate 41
1-tert-butoxycarbonyl -2-(2-pvridyl)-pyrazolidi n-3-one Potassium carbonate
(1.3g) was added to a solution of Interrredi ate 40 di ssolved in
di net hyl f or (Whilalit i§ possible that foramsetin dnerapy, a cempoand bf thecitiventiciv iy e f Or
2hr dil uted
and concent r%@sﬁ%%ﬂ#ﬁwﬁ%@Lsg%@?ﬁ@aﬁf&gﬁ?%‘*ﬁéaéé@é’fﬂ&a‘l@t
col urm chr orastaphamaceuticalJomuiatiorncet at e/ cycl ohexane (2/8) as eluant to
obtain the
The invention thus further provides a pharmaceutical formulation comprising a -
compound of formula (I) or a pharmaceutically acceptable salt or metabilcially
labile ester thereof together with one or more phammaceutically acceptable
carriers therefor and, optionally, other therapeutic and/or prophylactic
ingredients. The carrier(s) must be ‘acceptable’ in the sense of being

compatible with the other ingredients of the formulation and not deleterious to
the recipient thereof.

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

Tablets and capsules for oral administration may contain conventional
excipients such as binding agents, for example, syrup, accacia, gelatin, sorbitol,
tragacanth, mucilage of starch or polyvinylpyrrolidone; fillers, for example,
lactose, sugar, microcrystalline cellulose, maize-starch, calcium phosphate or
sorbitol; lubricants, for example, magnesium stearate, stearic acid, talc,
polyethylene glycol or silica; disintegrants, for example, potato starch or sodium
starch glycoliate, or wetting agents such as sodium lauryl sulphate. The tablets
may be coated according to methods well known in the art. Oral liquid
preparations may be in the form of, for example, aqueous or oily suspensions,
solutions emulsions, syrups or elixirs, or may be presented as a dry product for
constitution with water ‘or other suitable vehicle before use. Such liquid
preparations may contain conventional additives such as suspending agents, for
example, sorbitol syrup, methyl cellulose, glucose/sugar syrup, gelatin,
hydroxysthyiceliulose, carboxymethyl cellulose, aluminium stearate gel or
hydrogenated edible fats; emulsifying agents, for example, lecithin, sorbitan



title conpound (0.87g)as a foam T.l.c. EA/CH (1/1); Rerr

] =0. 65.

IHNVR(CDCl [err]): 1.50(s, 9H), 2.59(t, 2H), 4.27(m ZFD’R%PE/-%CELMT éFEET

6:96(m 1H), 7.63(m 1H), 8.33(m 1H). Internedi ate 42
36 (E)3-[1-tert-but oxycarbonyl -2-(2-pyridyl)- 3-oxo] pyriaz
met hyl I -4.6- dichloro-1 -tert-butoxycarbonyl-1 Hindol e-2-
tert butyl ester To a solution of internediate 41 (0. 361Q)
tetrahydrofuran (10m ) was added dropwi se, at -78 a sol uti
bis(trimethylsilyl)amde 1 Min 11

prTdi n-4-yIid

Ca lPorAR 54c
in dry

on of lrthium

ne
d

mono-oieate 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 cydodextrins; and preservatives, for example, methyl or propyt
p- hydroxybenzoates or.ascorbic acid. The compositions may also be
formulated 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.

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, solutions, or emulsions in oily or agueous vehicles, and may
comiain formulatory agents such 25 suspending, siabilising andior dispersing
agents. Altematively the active ingredient may be in powder form for
constitution with a suitable vehicle, e.g. sterile, pyrogen-free water, before use.

For administration by inhalation the compounds according to the invention are
conveniently delivered in the form of an aerosol spray presentation from
pressurised packs, with the use of a suitable propellant, such as
dichlorodifluoromethane, tirchlorofluoromethane, dichloro-tetrafiuoroethane,
carbon dioxide or other suitable propellant, such as dichlorodifiuoromethane,
trichlorofluoromethane, dichloro-tetrafiuoroethane, carbon dioxide or other
suitable gas, or from a nebuiliser. In the case of a pressurised aerosol the
dosage unit may be determined by providing a valve to deliver a metered
amount.

Altematively, 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



t‘etrahydrofuran (1.6m ). The reaction m xture was all owed to war m up to -20
in 30 mn., then a solution of

4, 6-di chl or 0- 3- fornyl-1-[N-tert-butoxycarbonyl]-1 H i ndol §
acid tert butyl ester (0.2g) in dry tetrahydrofuran (1 Oni }
solution was maintained at -20 for 30m n. then warnmed up tfo Zfﬁer ,}g @57
2hrs. The solution was diluted with hydrochloric acid (50 ), ext gt
with ethyl acetate (2X50m ) and the collected organi c phagse &and
concentrated in vacuo. The crude corrpo?@d was purified byjsilica gel
chromat ography using ethyl acetate/ cyc ohexane (2/8) as eluen

title conpound (0.06g) as a foam T.l.c. EA/CH (1/1), R err]=0.85 1H NWR

(CDA [err]) exaniphé getHiin, of blistert a(ymm%:& the( ddd,

0w v ome s ol ) M T

in water (20 m) vvas added over 15 mnutes to a stirred ice-cold suspension

g;dllttgﬁgrtg%{m nu es |n§°ﬁam‘r@e b%w%gﬁk@éys Csﬁwgl(agéd gs"%&@ﬁot

hydr ochl ori cPYQBaEUPBO nts}lchaMdQ@MI Jm;uatim& h@a)'e $yon was
stirred at Gmbpgintati a?)d yl ved
eL

in a mxture of 40% assi u drOX|de ol I on I acetate

(150 m ). THRrAmgSCHIEr rw@ &'E% M&ﬁem@aﬁ%%‘\q Byt may

extract ed wibehformbldted withasuitableolytienic br hydrephobitimaterials (fori example ast S

were dried apfemiision in an acceptable oil) or ion exchange resins, or as sparingly
soluble derivatives, for example, as a sparingly soluble salt.

The compaositions according to the invention may contain between 0.1 - 99% of
the active ingredient, conveniently from 30- 85% for tablets and capsules and 3-
S0% for liquid preparations.

Compounds of general formula (f) and salts thereof may be prepared by the

- general methods outlined hereinafter. In the following description, the groups
R, R4, and Rp, nTand A are as defined for the compounds of formula (1) unless
otherwise stated.

Compounds of formula (1) wherein A has the meanings defined above with the
proviso that A is not -NHCO- may be prepared by reaction of the aldehyde (ll)
(wherein R has the meanings defined above in formuia (}) or is protected
derivative thereof, &nsawrboxylpmtectmggroupandRysambogen

protecting group),
co 1
| /IL
R;: :*,': :oo,a. ’\A/ "
R), R, |
@ @

with the cyclic amide (Ilf) (wherein R, and A have the meanings defined above
in formula (1) or are protected derivatives thereof, with the proviso that A is not
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concentrated under reduced pressure to afford the title conpound as a

purple solid (10.58 g Rlerr]=0.1in EA/CH (1/4)). |
and NH err]); 1580- 1610, (C=Q) Internmediate 44 1
“tert-butoxycarbonyl - 2- (1- napht hyl ) hydrazi ne

stirred at 25[err] for 8 hrs then

R (

Thd

cnr&~r+38&2*64¥ﬂ§*ﬁd
REPLACEMENT SHEET

37 D tert-butyl dicarbonate (14.3 g) was added to a sdg
internmediate 43 (6.9 g) in tetrahydrofuran (350 m).
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the group NHCO-) in the presence of a suitable base and if necessary or
desired subjecting the resulting compound to one or more'of the followmg
operations.

a) removal of one or more protecting groups

b) isolation of the compound as a salt thereof

c) conversion of a compound of formula (1) or a salt thereof into a metabolically
labile ester

d) conversion of a compound of formuia (1) into a physiologicaliy acceptable
salt thereof. '

in one embodiment of this process the aldehyde (ll) is reacted with the cyclic
amide (lll) in the presence of a base such as t-butyl lithium, lithium

diisopropylamide, or lithium bis(trimethyisilyl}amide in an aprotic solvent such as
tetrahydrofuran. The reaction is initially carried out at a temperature around -78°
but is then allowed to rise to 0° to 30°C.

The initial product of this reaction will depend upon the nature of the protecting
groups R, and Rs'since some of these may be cleaved under the reaction
conditions. Examples of such groups include those wherein Ry is methyi or
ethyl and or Rs is-alkaxycarbonyt e.g. t-butoxycarbonyl.

In the event that the reaction is carried out using an indole of formula (if)

wherein the carboxyl protecting group Ry is cleaved e.g. R, is ethyl but the
nitrogen protecting group Rs is not, e.g. trimethyisilyl-ethoxymethyl the resultant
carboxylic acid iV




concentrated in vacuo affording the crude title conpound which was purified

by col umm chromat ogr aphy (et hyl acet at e/ cycl ohexane, 1/4) .t ek T LT
conmpound a brown solid (9 g) T.1.c. EACH (1/4), Rf=0.45. %PEE‘%’@QPEWU

I nternedi ate 45 1-tert-butoxycarbonyl -2-( 1-naphthyl)-pyrjazblidin-3-00n¢€
a solution of internediate 44 (3g) in dry dinethylformam dej (85MMAMS7
added potassi um carbonate (2.2g) and after 5 mn. chloro jprppionyl chlorijdg
(1.5m ). The resulting m xture was stirred at 25[err] for} 2hrs, then
diluted with diethyl ether (200m ), wadfled with water (2 100m ), dried
and concentrated in vacuo. The residue was crystallized from di et hyI et her

(17 ot “ancpl eariyaited b ol iriecl Al o Y53 16 pl Aol o o BRERAR. o o

was stirred proteding@rogmRg. Alhmnaﬂvelwtrm{boxwld act:h@V) mbme conyerted intaashed

vaatshp\llj\?ltflregd’% sHng‘H gl Y'%M'Sﬂ?o togra_p Y usl ng d| ethp'f”pﬂ.'a‘)jUCt whi eh

et her/ cycl oh® giethang is gicanvepigst source of diggemethane antbg) as

a pale yell omefreaaﬁonTmb &neédlm .ﬁm@mma&@nalmmﬁom
I nt er mredi at e_ 46 {?Eﬁ'ébug’é adamant yl i denecar bazate A hexane sol ution
cont ai ni ng 2-8d9 M

"P2 g) and tert-butyl carbazate (1.76 g) was
heated to reflux for 3 hours. Wien the solution cooled, the title

0]

= AR,
jSe @y
T o, '
®), R, cH,

A}

The compound of formula (V) may be converted into a compourid of formula (1)
by removal of theitrogen protecting group Rg using conventional means
followed where desired or necessary by hydrolysis of the methyl ester.

In a second embodiment of the process the aldehyde (Il) is reacted with the
cyclic amide (lif) in the presence of a base such as butyl lithium, lithium
diisopropylamide, or lithium bis{trimethylsilyl)amide in an aprotic solvent such as
tetrahydrofuran and at a temperature of around -78%. Reaction of the resultant

secondary alcohol (VI)
0
OH
AR,
| A
®) T CO.R,
SR



-

conpound crystallized and was filtered (3.28 g). Mp. 175- 177[err]

Internmediate 47 1 -tert-butoxvcarbonyl -2-(-2-adamantvl)

of intermediate 46 (2.13 g), Pd/C 20% w w catal yst (0. 4
absol ute et hanol was placed in a pressure bottle on a Ppa

apparatus. Hydrogen uptake at 3 atm (average) continued

f ﬂ@{; The
solution was then filtered on celite and the solvent repo egl,zun' I§c?eched

pressure giving the title conpound as a solid, mp. 90-
38 1H-NVR(CDO [err]): 5.29 (bs, 1H), %84 (bs, 1H), 3.
(m 2H), 1.9-

r h\[_rlr oaerat
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5 (bs, 1H), 2.
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with hydrochioric acid and with heating in a solvent such as ethano! yields the

olefine (Vi)

o
o
& N COR

(VD)

The ester (Vil) may be converted into a compond of formula (1) by removal of
the carboxyl protecting group R, using conventional procedures.

In a modification ofthispmcessmesacondatyaloohol (V1) may be converted

into a reactive leaving group such as a sulphonate ester e.g.

p-

toluenesulphonaté or methanesulphonate followed by treatment with an
appropriate base such as lithium diisopropylamide or sodium ethoxide. The
resultant olefin may then be converted into a compound of the fomumla (1) by
removal of the nitrogen protecting group Rs and where necessary or desired the

carboxy! protecting group R.

~ Suitable carboxyl pmte&ing groups R4 for use in these feactions include allyl,
alkyl, trichloroalkyl, trialkyisilylalkyl or arylmethyl groups such as benzyl,

nitrobenzyl or trityl.

Suitable nitrogen protecting groups R; include alkﬁxywrbonyl e.g.t-

butoxycarbonyl, aryisulphonyl e.g. phenyisulphonyl or 2-
trimethylsilylethoxymethyl.

The carboxyl protecting group R4 may be removed by conventional procedures

known for removing such groups. Thus compounds when R4

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

»



1.4 (m 12H), 1.44 (s 9H). Internediate 48 1 REP’-'%?':f‘fi’HT SHEET

-tert-butoxycarbonyl -2-(2-adamantyl ) pvrazol i di n-3-one To afs Iﬁtron 0
intermediate 47 (2 g) in dry dinmethylformanide (20 n) wasf afid chJ‘M‘-hé&ﬂ?u
carbonate (2.07 g) and after 15 min. chloro propionyl chlofi 72 n

The resulting m xture was stirred at roomtenperature for {3 hours then
diluted with diethyl ether (100 mM). Then it was washed w er (100

m ), ammonium chloride (sat., 100 m) and brine (100 m). After drying the
sol vent was renoved under reduced presst8e and the m xture dissolved in dry
di met hyl formam de (20 ml). After the addition of potassium carbonate the
solution was stirred for 3 hours at roomtenperature. The reaction m xture

was then dil isopeopanch fqrrmwmcmsnremwsmmhamm:tm ofia suitableer (100
m ), ammoniu r ﬁ@rﬂ. t he
Ebﬁlhég l‘lﬁﬁoéﬁlaﬁc ol[ pressure to g‘oléoa crude hd

sol vent was renov under re uce Itl e “conpound
whi ch was qu?ﬂoéM'%ﬁc' ilica gel columm chromatography using
cycl ohexane/ ethyl acetate (3/1) as eluant to obtain the title conpound

(12 1 o ihah Rats a3 ¥ aroff s ity el Temoled bylsHatpeheygtn n il =

4i 6- ?i g hIt or or&dpﬁomumzas(ﬂsedimemyl-mw%hegandionetir;] thleI ;laresence of
-ter ut oxv %@% 9263 ydr oxymet hy
-tert-butoxycar *’p@ﬁi@m# -2-car g?('ylic acid-tert-butyl ester

Alternatively compounds wherein R, is an alkyl or benzyl group may be
converted into the corresponding carboxylic acid by reaction with trimethyisilyl
iodide in a solvent such as acetronitrile and with heating.

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
or base hydrolysis. Thus when R; is alkoxycarbonyl e.g. t-butoxycarbonyl may
be removed by alkaline hydrolysis using for example lithium hydroxide in a
suitable solvent such as tetrahydrofuran or an alkanol e.g. isopropanol or acid
hydrolysis e.g. with formic acid, trifluoroacetic acid or hydrogen chloride in a
solvent . When R; is a trimethyisilylethoxymethyl group this may be removed by
acid hydrolysis using hydrochloric acid or hydrogen chioride in a solvent such
as an alkanol e.g. ethanol.

Physiologically acceptable saits of compounds of formula (I) may be ;Srepared
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 salts thereof. Alternatively alkali or alkaline metal salts may be
prepared by direct hydrolysis of carboxyl protected derivative of compound of
formula (1) with the appropriate alkali or alkaline metal hydroxide.

When the compound of formula (I} contains a basic centre acid addition salts
may be prepared by reaction of the base with the appropriate acid and
optionally in a solvent. Alternatively the acid addition salt may be obtained by
direct hydrolysis of a carboxyl protected and or nitrogen protected derivative
thereof by reaction with the appropriate acid.



To a solution of internediate 48 (0.386g) in dry tetrahydrofuran (20m). . was

added dropwi se and at -78[err]C a solution of [ithium
bis(trinethylsilyl)amde 1 Min tetrahydrofuran (1.44
m xture was allowed to warmup to -20[err] in 30 mn.,
internmediate 14 (0.2g) in dry tetrahydrofuran (10m)
solution was nmaintained at -20[err] for 30mn. then dilfutted with
hydrochloric acid 0.1M (50m ) and extracted with ethyl
The col |l ected organi c phase was dried quer sodi um sul f gt e _and_concent+ate
I n vacuum The crude conpound was purified by silica ge

JREPEAGEVENT, SHEET
t Fén a sol

s. adﬁ%oﬁéﬁﬁ'ﬁééfn °l

acetate (2X50m).

,_
o

col um

chromat ography using ethyl acetate/cyclohexane (1/9) as eluant to give the
title conpound (0.26g) as a foam

39

Metabolically labile esters of compounds of formula (1) may be prepared by
esterification of the carboxylic acid group or a salit thereof or by trans
esterification using conventional procedures. Thus for example acyloxyalkyl
esters may be prepared by reacting the free carboxylic acid or a salt thereof
with the appropriate acyloxylalkyl halide in a suitable solvent such as
dimethyiformamide. For the esterifcation of the free carboxyl group this reaction
is preferably carried out in the presence of a quatemary ammonium halide such
as tetrabutylammonium chioride or benzyltriethylammonium chloride.

Aminoalkyl esters may be prepared by transesterfication of a corresponding
alkyl ester e.g. methyl or ethyl ester by reaction with the corresponding
aminoalkanol at an elevated temperature e.g. 50-1500.

For the reaction of the aldehyde (ll) with the cyclic amide (lll) it may be
necessary or desirable to carry out the reaction using protected derivatives
thereof. For example when one or both compounds contain a primary or
secondary amino‘group, or a hydroxyl or carboxy! group. These groups may be
protected in a conventional manner and the protecting groups removed using-
conventional procedures as and when required.

Thus when the group R is amino or alkylamino, and or R, contains an amino or
alkylamino substituent and or the group A contains a basic -NH- group then itis
desirable that each such basic nitrogen atom is protected e.g. as a t-
butoxycarbonyi derivative thereof. The nitrogen protecting group may then be
removed by conventional means; for example reaction with trifiuoroacstic acid in

a suitable solvent e.g. dichioromethane, or hydrogen chioride in a solvent such

as an alkanol.

Any hydroxy or carboxyl group may be conveniently protected as an ester
thereof such as a t-butoxycarbonyl derivative of the hyd;mty group or an alky}
or allyl ester of the carboxyl group e.g. t-butyl or allyl ester thereof.



TH NMR(DVBO) :.1. 38(s, 9H), 1.50(s, 9H), 1.63(s, 9H), 1.6-1.8 (m 14H), 3.2-
3.85(dt, 1H), 3.97(s, 1H), 5.61 (bs, 1H), 5.78(d, 1H), 7.53(d,

3.4(bs, 2H),
1H), 7.90(d,
- phenyl - pyrr

1H). Exanple 1 Methyl (E)-4.6-dichloro-3-(2

olidin-3-ylidenemethyl )-1 Hindol e- 2-car boxy TEPLACEMENT. SHEFT

4 (700 ng) was suspended in ethanol (95% (10 m ), hydrochl pric acid (T
added and the heterogeneous m xture refluxed fof 80 WARTIS7

m, 6M was

suspensi on was cooled to roomtenperature and the solid fjilLered, washed
portions of 6M hydrochl or i1§ acid and finally vacuumdried to

with further
yield the ti
(cm1l) 1691(
(t), 7.49 (d
2.64 (dt).

tl e conpound (427 ng, ) as white solid. | RY¥puw-ol) Vioex

}

C=0), 1672 (C=0). [err]H NMR (DMSO) 12.58 (bs), 7.81 (d),
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(E) - 4. 6- di chregctiorsof thecaidehyden(#i yor-a protastediderivatiyeitherecfwith yhe glyeinendol e-

2-carboxylic
ng) were dis

jeftly
cg‘(?;"l;\)ved i'n ethanol (95% (5 m) and the resulting solution

le 1(136 ng) and |ithium hydroxi de nonohydrate (54

refluxed for 1.5 h. The sol vent was evaporated and the residue treated at

50 [err] wt

h 6M hydrochl oric aci dR§

further 30 mn. The resulting white sagp'kghx/as
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wherein R, is a group as defined in formula (1) or a protected derivative thereof
and Rs and R; independently represent Cyalkyl. The reaction is carried out
on the presence of a base such as 1,8-diazabicyclo [5.4.0] undec-7-ene in an
aprotic solvent such as ether e.g. tetrahydrofuran followed by removal of the
protecting groups R, and Rs together with any other protecting group present .

Compounds of formula (1) wherein A is the group CH,CO may be prepared by
reaction of the aldehyde (ll) with the phosphorane derivative (IX) wherein R, has
the meanings defined in formula 1 orci)s a protected derivative thereof.

RN PR

° (X)
The reaction is preferably carried out with heating in a suitable solvent e.g. a
hydrocarbon such as toluene, followed by removal of the protecting groups Ry
and Rs, in a conventional manner.

Compounds of formula (1) wherein the exocyclic bond is in the cis configuration
may be prepared isomerisation of the corresponding trans isomer or a protected
derivative thereof, followed by removal of any protecting group. The
isomerisation reaction is conveniently carried out by irradiating a solution of the
trans isomer in a suitable solvent such as acetonitrile with UV light e.g. from a
mercury lamp.

Compounds of formula (1) wherein R4 is a carboxy! protecting group, and R; is
a nitrogen protecting group may be prepared by treating the corresponding
indole (X).

NHR¢ hen at roomtenperature for



filtered, washed and vacuumdried to yield the title conpoﬁfﬂ’LMEMEN’EBH@FTa
white solid. IR (nujol) Vmax (cm1l) 3281 (N-H), 1682 (C=Q), 1636
[err]H NV\R (DMSO 13.9-13.3 (bs), 12.44 (s), 7.81 (d), 7. 72 (g)7. ].ﬁ@%d),
7.42 (t), 7.26 (d), 7.18 (tt), 3.90 (s), 3.88 (t), 3.53 (jt)} ‘9\(
Exampl e 3 (E)-4.6-dichl oro-3-(2-0xo0-1-phenvl -pyrrolidin- 3 ytrdereret-hyh)d 1
H- i ndol e-2- carboxylic acid sodiumsalt Exanple 2 (100 ) was suspended at
roomtenperature in sodium hydroxide solution (2.4 m, 0.7 tN—anrd-the

m xture was stirred until it becane only slightly

40 19

above with N- methylformanilide and phosphorous oxychloride in a solvent such
as 1,2-dichloroethane. '

The indoles of formula (X) are either known compounds or may be prepared by
analogous methods to these described for the known compounds.

The cyclic amides of formula (11) are either known compounds or may be
prepared using methods analogous to those described for known compounds
e.g. Manhas and Jeng J. Org. Chem. 1967, 32 1246-1248, or Hargis D C and
Shubkin R L Tetrahedron Letters vol 31 No 21 pp2991-4, 1990.

Thus compounds of formuta (I-II) wherein A is the group (CH,), NRs wherein p is
1 or 2 and Rs is a protecting group may be prepared by reaction of protected
hydrazine Ry{NH NHRy with the haloacyl halide (Xi).

Z(CH,)COZ'
(X1

wherein Z and Z' are independently a halogen atoms e.g. chlorine bromine or
iodine and r is 2 or 3. The reaction is conveniently carried out in the presence
of a base such as an alkali metal carbonate and in a polar solvent such as N, N-
- dimethylformamide. A suitable protecting group Ry for use in this reaction is
t-butyloxycarbonyl group. If required this protecting group may be removed by
conventional means for example by reaction with trifluoroacetic acid in a solvent
such as dichloromethane. The compound of formula (lll) wherein A is the chain
~CH,),NH- thus obtained may then be converted into a compound of formula (II)
wherein A is the chain (CH.),NR; wherein Rs is alky! by a conventional
alkylation reaction. For example by alkylation using the appropriate alkyl
trifluoromethyisulphonate in a solvent such as dichloromethane.



¢l oudy (approx 1h). It was then |yophilized for 48 h to give the title
conpound (105 ng) as a white solid. IR (nujol) Vmax (cm1l) 3302 (N-H_, 1672
(C=0O, 1639 (C=C). [err]H NWVR (DVSO) 12.0-11.0 (bs), T Y/ )
7.38 (t), 7.35 (d), 7.12 (t), 7.04 (d), 3.79 (1), 2.7 6‘%}.&*‘5&3@@4
Met hyl (E)-4.6-dichloro-3-(2-o0xo0-1 -phenyl -piperidin-3-ylideneneth *}) 1
Hindol e- 2-carboxylate Internediate 5 (680 ng) was sUsperBi@dMAR 135 aho
(95% (10 m), hydrochloric acid (10 m, 6M was adde d the
het er ogeneous m xture refluxed for 10 The suspensidn was then cooled|to
roomtenperature and the solid filtere&, washed with flurther portions 6M
hydrochloric acid and finally vacuumdried to yield the title conpound (490
ng,) as a white solid. IR (nujol) Vmax (cm1) 3285 (N-H), 1682 (C=0, 1661
(CCO. HNWR (DMBO 12.50 (bs), 7.88 (t), 7.45 (d), 7.40 (m, 7.24 (d),
" 7.24 (m, 3Compeundsnffarmula (1) wherein A)is the group(CH,),Owihered 5 1 or 2
(E)-4,6-dic s ALk Ing i ndol e-
2- car boxyl i ?‘ﬁ%&?ﬁ]ﬁ?ﬁeﬁ%gw ; lé)nd *)Fétrﬂlﬁ‘ﬁ-n%kwg?om e%’%%éfgwate (200
ng) were halide (XI) in the presence of a base such as potassium carbonate and in'a

polar solvent such as N.N-dimethylformamide.

The hydroxylamine R{NHOH may be prepared from the corresponding nitro
compound Rs NO; in a conventional manner e.g. reaction with hydrazine in the
presence of a 5% rhodium on carbon catalyst. '

in order that the invention may be more fully understood the following examples
are given by way of iliustration only. | -

In the Intermediates and Examples unless otherwise stated:

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

. Buchi capillary apparatus and are uncorrected .All temperature refers to
0C.Infrared spectra were mesured on a FT-IR instrument. Proton Magnetic
Resonance (1H-NMR) spectra were recorded at 300 Mhz or 400 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 Danmstaadt, Germany). The following
abbrevietions are used in text: EA = ethyl acetate, CH = cyciohexane, DCM =
dichioromethane. DMSO=dimethylisulphoxide, DBU = 1,8-diazabicycio [5.4.0}
undec-7- ene.

Tic refers to thin layer chromatography on silica plates. Solution were dried over
anhydrous sodium sulphate. Tetrahydrofuran (THF) was freshly distilled from
K/benzophenone under nitrogen atmosphere; reagent grade cyclohexane and
ethyl acetate were used without further purification. All chromatography was
done using silica gel, 230400 mesh, (Merck). Yields are reported for isolated
products which were pure by NMR and Tle.

Intermediate 1



-

di ssol ved in et hanol (95% (20 m) and the resulting solution refluxed for
1.5 h. The solvent was evaporated and the residue treated at 50[err] with
6M hydrochloric acid for 30 mn, then at roomtenperature for further 30

mn. The resulting white solid was filtered, washed and \'E HA@ e Suter
yield the title conpound (400 ng) as a white solid. IR P m

3294 (N-H),
(bs), 7.89 (t), 7.43 (d), 7.37 (m, 7.24 (m, 7.21 (d), 3
(td), 1.85 (m. Exanple 6 (E)-4.6-di Ic_'Ej|oro-3-(2-oxo-1
-pi peridin-3-ylidenenethyl)-1

- phenyl
salt

\ /DA (rr 1)

1670 (C=0), 1645 (C=0). [err]H NVR ( DVSO) 13 (ﬁ‘;”ﬁ@

' ndol e- 2-carboxylic acid sodium

Ethyl 4 6-dichioroindole-2-carboxylate
To a solution of ethyl pyruvate (2.05 mi), in absolute ethanol (38 ml),

concentrated sulphuric acid (0.5 ml) was added slowly under vigorous stirring.-

The resulting mixture was stirred at 300 for 10 minutes, then 3,5-

dichlorophenylhydrazine hydrochloride (4g) was added portionwise. The
mixture was heated to reflux for 4 hours, cooled to 230, poured into cold water
(500 mi) and extracted with diethyl ether (3 X 300 ml). The organic layers were
separated and dried. The solvent was evaporated under reduced pressure to
give the 2~(3,5-dichiorophenylhydrazone)propionic acid ethyl ester as yellow
solid (5g; tic DCM, Rf=0.79, 0.47) in E and Z isomers mixturs. The solid was
added to polyphosphoric acid (20 g) under stirring and the mixture was heated
at 459 for 20 minutes to give a brown product which was crystallized by 95%
ethanol (300 ml) to obtain the title compound as a yellow-brown solid (3.3
g:m.p.1800; Tic DCM, Rf=0.54). IR(CDCl3) Vmax{cm-1)3440(NH), 1772-
1709(C=0). TH-NMR(CDCl3) 8.00(s), 7.28(d), 4.42(q), 1.42(t).

Intermediate 2

Ethyl 3-formyi-4 6-dichloroindole-2-carboxylate : -
A solution of N-methyl formanilide (5.19 g) and phosporous oxychloride {5.53g)
was stirred at 230 for 15 minutes. 1,2- Dichloroethane (60ml) and intermediate 1
(6g) were added and the resulting suspension was stirred at 800 for 6 hours.
The reaction mixture was poured into a 50% aqueous solution of sodium
acetate (300 ml) to give , by filtration, the title compound as a yellow solid (4.1
g; tic EA/CH:4/6, Rf=0.4).

IR(Nujol) Vmax(cm-1) 1726 (C=0), 1663 (C=0), 1556 (C=C), 2725-2669 (CH).
1H-NMR(DMSO) 13.15(s), 10.60 (s), 7.54(d}, 7.40(d), 4.43(q). 1.36 (t).

Intermediate 3

3-fi 1-(2-trimethyisilyl-e th 6-dichloroindole-2-carboxylate
To a cooled solution of intermediate (2) (700 mg) in dry DMF {20mi) at 0° was
added lithium bis-trimethylsilylamide (3.7 ml, 1M solution) in THF. The mixture
was stirred for 15 minutes at 0°, then tri-methyisilylethoxymethyi chloride
(0.817g) was added. After one hour the resulting mixture was poured into water
(25 ml) and extracted with ethyl acetate (3 x 20 mi). The combined organic
layers were dried and concentrated under vacuum. The residue was purified by



hydr oxi de solution (2.4 m, 0.1N) and the m xture wag a
becane only slightly cIoudy (approx 1h). It was then | | h
to give the title conmpound (105 ngy,) as a white solid ' :
(cm1) 3305 (N-H), 1670 (C=O, 1645 (C=0O). [err]H N
8.00 (t), 7.38 (m, 7.34 (d), 7.22 (tt), 7.03 (d), 3.
1.81 (m. Exanple 7 (E)
3-[(1-tert-but oxycarbonyl - 3- oxo- 2- phenyl) pyrazol i di n- 4_yld ' -4. 6-
di chl oro-1 1H i ndol e-2-carboxylic aci d™fo a sol ution of |nterned|ate 7
(1.69) in dry tetrahydrofuran (90n1) was added dropw se and at -78[err] a

sol ution of

(6.7 ). SheirbRitiardbiit bh <fih 48l &l arord Y fife corlbdihd @EDHf 400

then a sol utYQih“tﬁoﬁdnterrredl ate 8 (Zg) in dry tetrahydrofuran (60n1) was
added. The spf&DIZEA/ER @i ntained at -20[err] for 30m n. then warnmed up to
25 for 4hrs. The solution was diluted with diethyl ether (300m) and washed
with 0.1 Mhydrochloric acid (200nl). The aqueous sol ution was extracted

w th diethyl ntérh’teldlgtéGOrH) and the col | ect ed orgam c phase was dried and
concentr at edM' A RO, g D allize et hyl
acet at e/ n- he —grve—tie it 9 Tamamm

trimethyisih-ethoxymethy- 1+ indoie-2-carboryiate
1-phenyl-2-pyrrolidinone (426 mg) was dissolved in THF (10 ml), the solution
cooled to -78° and tert-butyllithium (1.80 mi, 1.6M solution in hexanes) slowly
added; to the resulting solution , stirred at this temperature for 1.5 h.,
intermediate 3 (1g) dissolved in THF (10 ml) was added and stirring continued
at -78 ° for 3 h. The reaction was then allowed to wamm to room temperature
over 3 h and stirred for ancther 1.5 h. The reaction was quenched with 20 mi of
saturated NH,Cl solution, ethyl acetate (50 mi) was added and the organic
phase separated and washed with 0.1 M hydrochioric acid (2 x 20 ml), water (20
ml), brine (10 ml), and dried. The solvent was evaporated, the residue dissolved
in 20 mi of dichloromethane/methanol (4/1) and treated at room temperature
with trimethylsilyl8iazomethane (1.70 mi, 2M solution in hexanes) for 30 min. _
Final purification by column chromatography (CH/EA 8/2) yielded the title
compound (740 mg, ) as a white solid.

IR (nujol) Vmax (cm-1) 1709 (C=0), 1684 (C=0). y
TH NMR (CDCI3) 7.85 (t), 7.80 (d), 7.50 (d), 7.40 (1), 7.20 (d), 7.17 (t), 5.89 (s),
3.90 (s), 3.86 (t), 3.53 (t), 2.64 (td), 0.88 (1), -0.05 (s).

intermediate 5
thvi (Z)-4.6-dichl 2-0%x0~1 iperidi lidenemethyl}-1-({2-
trimethyisiiyi-ethoxymethyi)-1H-indole-2-carboxylate

N-phenyipiperidinone (370 mg) was dissoived in THF (10 mi), the solution
cooled to -78°, tert-butyllithium (1.30 ml, 1.6M solution in hexanes) was added
and to the resulting mixture stirred at this temperature for 1.5 h. intermediate 3
(800 mg) dissolved in THF (10 mi) was added and then stirring continued at -
78° for 3 h. The reaction was then allowed to warm to room temperature over 3
h and stirred for another 1.5 h. The reaction was quenched with 20 mi of
saturated NH,Cl solution, ethyl acetate (50 ml) was added and the organic
phase separated and washed with 0.1 M hydrochloric acid (2 x 20 ml), water



1719, 1688(C=0), 1659. ns (mz): 502. Exanple 8 (E)

4, 6-di chl oro-3-(5-0x0-1 -phenvl-pyrazolidin-4-y|idenq
carboxylic acid sodiumsalt The conpound of exanple 7
di ssolved in dry dichloronmethane (5m) and trifl uoroa
resulting solution was stirred at 25[err] for 1lhr the

vacuo. Trituration of the residue with diethyl ether ‘
acid internediate (0.177g). This product (0.155g) was]suspended in wate
and sodi um hydr oxi de 0. 1M was added (3

I ng

7m ). The het érogerews—sotTutTON was

stirred at 25 for 2 hrs then freeze-dr“lZ d to obtain the title conpound

(0. 160g) .

(20mi), brine (10 ml), and dried. The solvent was evaporated and the residue -
redissolved in 20 ml of dichloromethane/methanol (4/1) and treated at room
temperature with trimethyisilyldiazomethane (1.50 ml, 2M solution in hexanes)

for 30 min. Final purification by column chromatography (CH/EA 7/3) yielded the
title compound (700 mg) as a white solid.

IR (nujol) Vmax (cm-1) 1713 (C=0), 1672 (C=0).

'H NMR (CDCI3) 8.09 {t), 7.48 (d), 7.40 (m), 7.26 (tt), 7.18 (d), 5.90 (s), 3.89 (s),
3.76 (t), 3.52 (m), 2.41 (td), 1.95 (m), 0.87 (t), 0.06 (s).

Intermediate 6

~ 1-tert-butoxycarbonyl-2-phenvl hydrazine

Di tert-butyl dicarbonate (5.6g) was added to a solution of phenyl hydrazine
(2.5mi) in tetrahydrofuran (50ml). The solution was stirred at 25° for 2hrs then
concentrated in vacuo affording the crude title compound.(5.44g.). T.l.c. EA/CH
(1/2), Ri=0.8. -

L.R.(cm-1):1724(C=0), 1605(C=C)

intermediate 7 : .
1-tert-butoxycarbonyl-2-phenyi-pyrazolidin-3-one

To a solution of intermediate 6 (5.49) in dry dimethylformamide (50ml) was
added potassium carbonate (6.9g) and after 5 min. chioro propiony! chloride
(2.4ml). The resulting mixture was stirred at 25° for 2hrs, then diluted with
diethyl ether (200ml), washed with water (2 X 200ml), dried and concentrated in
vacuo. The crude compound obtained was crystallized from ethyl acetate/n-
hexane to give the title compound (5.9g). T.l.c. diethyl ether/petroleum ether
(1/1), Rf=0.4. mp.=150°.

intermediate 8
Ethyl 4.6-dichioro-3-formyi-1-tert-butoxycarbonyi-1H-indole-2-carboxylate

To a suspension of 4,6-dichlioro-3-formyl-1H-indole-2-carboxylic acid ethyi ester
(8g) in dry tetrahydrofuran (100mi) were added di-tert-butyi dicarbonate (7.3g)
and 4-dimethylaminopyridine (0.7g). The reaction mixture was stirred at 25° for
2hrs, then diluted with ethyl acetate {300ml), washed with ammonium chloride
(sat.) (200mt), brine (200mi), dried and concentrated in vacuo. The crude title



42 1H NVR(DMSO): 3.94(d, 2H), 6.26(t, 1H), 7.08(mts, 2H), 7.37(mts, 3H),
7.83(bs, 1H), 7.91 (m 2H). IR (cm1)= 3177(NH), 1674(C=0 _._1595(L=0)}—s5
(mz): 494,402. Exanple 9 (E)3-[(1 qumcmmr SHEET
-tert-butoxycarbonyl -24(4-tert-butoxycar bonyl am no) phenvl }}- 3=

oxo) pyrazol i din-4-ylidene nethyl]-4.6-dichloro-1 Hindol ef2- 90%#1 fctd
To a solution of internmediate 12 (0.47g) in dry tetrahydrdf ?‘ 4
added dropwi se, at -78[err] a solution of lithiumbis(trinet

IMin tetrahydrofuran (2.6m). The reagkion m xture was aly owed to warm up
to -20[err] in 30 mn., then a solutiofi’of 4, 6-dichl oro- 3- Eokiyse—i
-[N-tert-butoxycarbonyl]-1H indol e-2-carboxylic acid ethyl ester (O. 4369)

in dry tetr (faoé(#l [

-20[err] fo%ﬁﬂrjr‘@%e%\%ayr'ﬁ%eg n"ilgﬁﬁggf&?ﬁ S}ﬁ{%mﬁ%g)btlon was
di luted witHBi=d#A% ether (200m ) and washed with hydrochloric acid 0.1M
(100m ). The aqueous solution was extracted with diethyl ether (100m) and

t he conbi ned orga i(i hase was dried and concentrated in vacuo. The crude
conmpound mi&&é@i&“ zed fromethyl acetate/n-hexane (1/2) to give the
title conpoundeftdrni@icarbomyi=238-nitesphenyRhvdrazine 3418- 3281(NH, OH),
1736, 11713( G rt-pifiyiicarBoraiET78g) Was d¥aéd to 3&diutibhrof phéhyl hydrazine
(2.5mi) in tetrahydrofuran (100mi). The solution was stirred at 25° for 2hrs then
concentrated in vacuo affording the crude product which was crystallized from
ethyl acetate/n-hexane (1/3) to give the title compound (6.9g, ). T.l.c. EA/CH
(1/2), Rf=0.85.mp=120°.

Intermediate 10
1-tert-buto nyl-2-{4-amin drazine
A solution of sodium hydrosulfite (20g) and potassium carbonate (22g) in water
(200mi) was added to a solution of intermediate 9 (6g) in ethanol (350ml). The
resulting mixture was stirred at 25° for 1 hr, then concentrated in vacuo and
extracted with ethyl acetate (200ml). The organic phase was washed with

. ammonium chioride (sat.) (2X200ml), dried and concentrated in vacuo. The
crude compound was purified by silica gel column chromatography using EA/CH
(1/2) as eluant to give the title compound (3g). T.l.c. EA/CH (1/1), R=0.2.
mp.=128°.

Intermediate 11

1-tert-butoxycarbonyl-2-{4(-tert-butoxyca lamino)phenyl razine

Di tert-butyl dicarbonate (3.33g) was added to a solution of intermediate 10
(3.41g) in tetrahydrofuran (100ml). The solution was stirred at 25° for 15hrs then
concentrated in vacuo affording the crude title compound which was crystallized
from ethyl acetate/n-hexane (4.4g.). T.l.c. EA/CH (1/2), Rf=0.90. mp.=155°.

intermediate 12 .

1-tert-buto 2-{(4-tort mino fidin-3-one
To a solution of intermediate 11 (0.5g) in dry dimethylformamide (5ml) was
added potassium carbonate (0.213g) and after 15 min. chioro propionyl chioride
(0.15ml). The resulting mixture was stirred at 25° for 20hrs then diluted with
diethyl ether (50ml). It was the washed with water (50ml) and ammonium




-

Exanple 1 0 (E) 4.6-dichloro-3-[(5-0x0-1

- (4-am nophenyl ) ) pvrazol i di n-4-vlidenenet hyl]-1H indol ere—~eatrboXVIT G RE4
hydrochl oride salt The conpound of exanple 9 (0.830g) wa Kﬁwﬁ'@éﬁ* i%ﬁ@ﬁ
et hanol (60m ) and hydrogen chl ori de was bubbl ed t hroug 'Er:ol Ut on fr

5 mn. The resulting solution was stirred at 25[err] for}2 rsq?hﬂ.! 1897
concentrated in vacuo. Trituration of the residue wth diletihyl et her aa\uE
the title conpound (0.450g). 1 H NVR(DMSO) : 3.86(d, 2H), {7. . 1H),
7.38(d, 2H), 7.47(d, 1H), 7.74(t, 1H), 8.00(d, 2H). 10.0(l, 3H), 12.5(bs.
1H IR (cm1)= 3439-3325(NH), 1730- 1628(C=0, 1612(C=C).%ms~{Tz): 417.
Exanple 11 (E)4.6-dichloro-3-[(5-0x0-1
- (4-am nophenyl )vrazolidi n4-vlidenenet hyl )-1H indol e-2-carboxylic acid
sodi um sal t chiofide (sat.) (50mi). After drying, the solution was concentrated in vacuo to

give the crude compound which was crystallized from ethyl acetate/n-hexane

(1/4) to give the title compound (0.252g.). T.l.c. EA/CH (1/1), Rf=0.60.

mp.=178°.

Intermediate 13

4.6-Dichloroindole-3-formyl-2-ca ic acid

To a suspension of the intermediate (2) (7.0 g, ) in ethyl alcohol (250 mi) lithium
hydroxide (2.26 g) was added. The yellow solution was heated at 50°for 8 hours
then acidified with HCI till pH=2. The precipitate was collected by filtration to
fumish the title compound as a white solid (6.29, ).mp=235-240 °.

Intermediate 13a

4 6-Dichloroindol 2 ic acid tert ester

To a refluxing suspension of intermediate 13 (1.0 g,) in dry toluene (50 ml) N,N-
dimethylformamide di-tert-butyl acetal (4.38 g,) was slowly added. The heating
continued for 30 minutes then the dark solution was cooled and washed with
water, sodium bicarbonate solution and, brine. The organic layer was dried and
the solvent removed under reduced pressure. The residue was purified by flash
chromatography (CH/EA=8/2 Rg=0.33) to give the title compound as a white
solid (470 mg).

IR (Nujol) vmayx (cm-1) 3335 (N-H), 1724 (C=0) and 1663 (C=0).

intermediate 14

4.6-Dichloroindole-3-formyl-1-tert 0 rbonyl-2-carboxylic acid -tert-butyl
ester

To a solution of intermediate 13a (470mg,) in dry THF (10 m!), 4- .
dimethylaminopyridine (22 mg) and a solution of di-tert-butyl dicarbonate (392
mg) in dry THF (5 ml) were added. The solution was stirred for 30 minutes then
the solvent removed under reduced pressure. The residue was purified by flash
chromatography (CH/EA=8/1 Rf=0.38) to give the title compound as a foam.(468
mg) .

IR (Nujol) vmax (cm~1) 1765 (C=0), 1740(C=0) and 1688 (C=0).

Intermediate 15



43 Exanple 9

(0.200g) was dissolved in dry dichloronethane (20n1) and

trifluoroacetic acid (6m). The resulting solution was stir pee—at—25f err

for 2hrs then

concentrated in vacuo. The residue was suspend dRERLAGE NT(

QHEET

m ), 1M sodium hydroxide (1 ml) was added and after 5 m nutgs pte"Sorutl

was acidified
m) was added

was evaporated by distillation under redfted pressure . Trit
residue with diethyl ether gave the correspondl ng acid intennediate
(0.060g,). Thi 0.

hydr oxi de was
5[err] for 30
(0.017g). 1H
1H), 7.54(d+s

with 1M hydrochloric acid until pH = 3. Ethyl
and the organic |ayers were collected and dri

adetmyeMARXERD

d.l The sol vent

on

raertron ofr the

L 8.8/0) e 2 el 5 stlrred at
Arsdutnmof NG(Be rw Mcmettntﬂemyl@smqacg }in

W%@ \?'g%vs@m%fmha i, brddufd forkys e

1734(C=0), 15gresarce.of S% pajiadiumdn @yban (0. @6@% Ihg@tqi@tsiaslfﬁwﬁeqa on

- phenyl -i m da
I nt er nedi at e
at

was dissoived in dlchforomethane (15 phenyl isocya a was
added and the reaction mixture was stirred for 15 hrs. The solvent was
evaporated under reduced pressure and the residue was friturated in diethyl
ether (50 ml) to give the title compound as a white powder (2.4 g m.p. 144-146°
IR (Nujol) vmay (cm-1) 1745 (C=0), 1707(C=0)

Intermediate 16
4 6-Dichloroindol 5-dioxo-1-phenvi-imidazolidin-4-vliidenemethvy!
indole-1.2-dicarboxylic acid 1.2 di | ester

To a solution of intermediate 15 (367 mg) in dry THF (8 ml), DBU (352 mg,) was
added dropwise. The solution was stirred at room temperature for 10 minutes,
then a solution of intermediate 16 (480 mg) in dry THF (10 ml) was slowly
added. The mixture was stirred for 15 minutes, diluted with ethyl acetate (10 ml)
and quenched with ammmonium chioride. The organic layer was dried and the

- solvent evaporated under reduced pressure. The residue was purified by flash

chromatography (CH/EA=85/15 Rf=0 33) to give the title compound as a foam
(284 mg).

IR (Nujol) vpax (cm™1) 1772 (C=0), 1726 (C"‘O) and 1678 (C=0).

Intermediate 17

4.6-Dichloroindole-3-formyl-2-carboxylic acid allyl ester

To a suspension of intermediate of intermediate 2 (3.0 g) in allyt alcohol (100
ml) p-toluenesulfonic acid monohydrate (2.0 g) was added. The suspension
was heated at 90" for 2.5 hours, then the solvent removed under reduced
pressure. The residue was dissolved in methylene chloride, washed with a
solution of NapCOg3 (10%), water and purified by flash chromatography
(CH/EA=7/3 RF0.34) to give the title compound as a white solid (1.10 g).

IR (Nujol) vmax (cm=1) 1720 (C=0) and 1657 (C=0).

TH-NMR (DMSO) 13.20 (bs), 10.61 (s), 7.55 (d), 7.42 (d), 6.14-6.0 (m), 5.46
(dd), 5.33 (dd) and 4.92 (d).

er._an odl um
e -

@%%ﬁwmgﬁw (ﬂemc aci q11)mﬁnd stlrred
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roomtenperature for 10 hs. The solvent was renoved umcu ure
to give the title conpound as a creamsolid (92 ng, gﬁsﬁﬁﬁﬁ
(Nujol) [err] (cnmferr]) 3186 (N-H, 1769 (C0O, 1732
[err]H-NMR (DMSO 12.42 (bs), 10.70 (bs), 7.49 (td),
7.40 (tt), 7.25 (d) and 7.04 (s). Exanple 13 (E)
4.6-Di chl oro-3-(2. 5-di oxo- 1- phenvl -i m dazol i di n-4-yl i
H i ndol e- 2-carboxylic acid allyl ester Internediate
suspended in formc acid (20 m) and stirred at room erature for 5 h.
The sol vent was renoved under reduced %7ressure to give the title conpound
as a yellow solid (296 ng, np.>250[err] ). IR (Nujol) [err] (cnferr]) 3261

50 08" (bey, MEAERBYBSEIMHEL Y %7 38 (110, 7. 58 (ddy. 7. 22 (4}, 682 (%)
5.94 (), 5.35 (m) and 4.76 (d).
Intermediate 18
4.6-Dichloroindole-1-tet-butyloxycarbonyl-3-formvi-2-carboxylic acid allyl ester
To a solution of intermediate 17 (1.10g) in dry THF (40 ml), 4-
dimethylaminopyridine (49 mg) and a solution of di-tert-buty! dicarbonate (886
mg} in dry THF (10 ml), were added. The solution was stirred for 1 hours then
the solvent removed under reduced pressure. The residue was purified by flash
chromatography (CH/EA=9/1 R=0.37) to give the title compound as a white
solid (853 mg; mp.=106.9-107.7).
IR (Nujol) vmax (cm~1) 1757-1744 (C=0) and 1682 (C=0).

'U) anU 1691 (jCHO .
.44@(;1)mww (d)

Intermediate 19 )

E) 4,6-Dichl 2,5-dioxo-1 imidazolidin-4-ylidenemethyl}-indole-1,2-
dica lic acid 2-allyl ester 1-te ester
To a solution of intermediate 15 (590 mg) in dry THF (10 mi) DBU (566 mg) was
added dropwise. The solution was stirred at room temperature for 10 minutes,
then a solution of intermediate 18 (740 mg) in dry THF (15 mi) was slowly
added. The mixture was stirred for 15 minutes, diluted with ethyt acetate (10 ml)
and quenched with ammonium chioride. The organic layer was dried and the
solvent evaporated under reduced pressure. The residue was purified by flash
chromatography (CH/EA=7/3 R¢0.27) to give the title compound as a foam (369
mag).
IR (Nujol) vmax (cm~1) 3331 (N-H), 1730 (C=0), 1673 (C=0) and 1533(C=C).

intermediate 20

E-3-{(1-tert-but rbonyi-3-oxo-2-phen olidin-4-vlidene 6-
dichloro-1 -tert—butoycarbonyi-1 H-indole-2-carboxylic acid tert butyl ester

To a solution of Example 15 (0.7g) in dry tetrahydrofuran (50ml) were added di-
tert-butyl-di-carbonate (0.33g) and 4-dimethylaminopyridine {0.03g). The
solution was stirred at 25° for 30 min. then diluted with diethyl ether (200ml),
washed with ammonium chloride (sat.) (200ml), brine (200ml), dried and
concentrated in vacuo. The crude title compound was purified by silica gel
column chromatography using diethyl ether and petrol (2/8) as eluant to give the
title compound (0.54g). T.l.c. diethyl ether/petrol (5/25), RF0.45.



44 Exampl e 14 (E)

4.6-Di chl oro-3- (2. 5-di oxo- 1- phenyl -i m dazol i di n4-yl i dene '
2-tarboxylic acid To a solution of exanple 13 (290 ng) in daypﬂ}m’eh.(aﬂ BHEET
5, 5-dimethyl -1, 3- cycl ohexandi one (98 ng) and pal | adi um t gt r gk

tri phenyl phosphl ne (18.4 ny) were added. The m xture was m
e cﬁgdmﬂ'.

tenperature for 2 hs then diluted with ethyl acetate and
wat er. The sol vent was renoved under re@8ced pressure, thegp
Na2ec3 (5%
ot etTed

di ssolved in diethyl ether and extract ed with a sol utlon
The aqueous sol ution was acidifie iving a precipitate
1525 %na D676, Seb) 6 BEGHIE, (TPR, T
>250 I 7 1724 (C=0 d
np. [err])nv&(ir}lpmsﬁ%eﬁmxssﬂ\gﬁ (bs§ﬁ 21, Hloa(d. ). ( ) an

by filtrati ontHddNMR(GP&Ig) h£271($.t9|'9
1678- 1664 (C=0) 10-95 (bs), 7.50-7.28 (1,

7.20 (d) and 6.83 (s). Exanple 15 (E)
3-[(1l-tert- buMMéle_@% 0Xo0- 2- phenyl)pyrazolldln 4- ylldene met hyl ] - 4. 6-
di chl or o- 1H-| - bQ | . y ( ‘o

exanple 7 (0. % ’ W0 :
Wﬂﬁwﬁ_&

A solution of intermediate 20 (0.539) in acetonitrile (30ml) was irradiated using a
400 Watt mercury lamp for 45 min.. The solution was concentrated in vacuo to
give a mixture of the two isomers that were separated by silica gel column
chromatography using ethyl acetate/cyclohexane (5/95) as eluant to obtain the
title compound 6 (0.13g). T.l.c. EA/CH (5/25), Re=0.85.

1H-NMR(CDCl3): 1.27(s, 9H), 1.51(s, 9H), 1.6Xs, 9H), 4.86(m, 2H), 7.07(m,
1H), 7.09(m, 1H), 7.20(d, 1H), 7.28(m, 2H), 7.57(m, 2H), 7.97(d, 1H).

Intermediate 22

1-tert-buto: 2-{4-meth sulfam: enyhhydrazine

To a solution of intermediate 10 (0.2 g) in tetrahydrofuran (5 ml) under nitrogen
at 0°C was added pyridine(0.045 ml).After 5 minutes methanesulfonyl
chloride(0.045 ml) was added dropwise to the stirred solution.The reaction
mixture was allowed to warm up to room temperaturs. After 1 hour saturated
ammonium chioride solution(20 mi) was added and the reaction mixture
extracted with ethyl acetate (3 X 10 ml) .and the combined extracts dried. The
solvent was removed by distillation under reduced pressure and the product
purified by flash column chromatography over silica gel CH/EA yleldmg the title
compound as a yellow solid {(0.140 g).

LR. ( cm -1 ,Nujol):3302(NH), 1709(C=0), 1600(C=C), 1323-1151(S02).

Intermediate 23

-1-tert-butoxycarbonyl-2-{4-methylsulfamidophenyl olidin-3-one

To a stirred solution of Intermediate 22 (0.6 g) in dry dimethylformamide (15 mi)
under nitrogen at 0 ° was added pyridine(0.23 mi).Chloro propionyl chloride

(0.2 mi) was then added dropwise to the solution.The mixture reaction was
stirred at 25°C for 2 hrs diluted with ethyl acetate(50 ml), and then washed with
water(50 ml) and saturated ammonium chloride solution{50 ml). The organic



N, Ndi met hyl f or mam de-di-tert-butyl acetal (1.5n) was added dropW| se. The
resul tant solution was heated at reflux for 30 m n. then_diluted

acetate (100m ), washed with sodi um bi carbonate (sat.) (1@%{}5’&5&%
(100m ), dri ed and concentrated in vacuo to afford the ru‘ corrp und
(0.7g9). T.l.c. EA/CH (6/24), Rerr]=0.8. 1H—NNR(CDCI[err)

1.57(s, 9H), 4.60(d, 2H), 7.14(m 1H), 7.18(d, 1H), 7.35
2H), 7.70(m 2H), 7. 93(t 1H), 9.15(bs, 1H. Exanple 16
3-[2-(4-am no-phenyl) -

-tert-butoxycarbonyl - 3 oxo0- pyrazol i di n29- yl i denenet hyl | - rCt
H- i ndol e- 2-carboxylic acid Exanple 9 (0.110g) was di ssol ved in dry

S b oy o N i o SR B b 38 e

of the resi dugoxycanbaivi2:{A4 ) a1ickb] Blohloropropionythvdrazine | e

6 56(d. 2y & SyRBu Ef: 'ﬂ**é%r%@%ﬂv%% #9%@9%9&35’%
and at 25° anhydrous potassium wbona te (0. g) was added.The resulting
mixture was stirred for 1 hr then diluted with saturated ammonium chioride
solution (50 mi).The aqueous solution was extracted with ethy! acetate (3X50)
and the combined organic phases were dried and concentrated in vacuo.The
crude residue was purified by silica gel flash column chromatography eluting
with diethyl ether to give the title compound (0.25 g).
1H-NMR(DMSO0);1.28(s,9H), 2.73(t,2H), 2.93(s,3H), 4.06(t,2H), 7.19(d,2H),
7.42(d,2H), 9.66(s,1H).
LR. (em -1,Nujol):3252-3202(NH), 1683(C=0), 1600(C=C), 1310-1151(S02).

intermediate 24

2 i olidin-3-one ]
intermediate 7 (4.6g) was dissolved in dry dichloromethane (10ml) and
trifluoroacetic acid (10mi). The resuilting solution was stirred at 25° for thr then
concentrated in vacuo. The residue was dissolved in ethyl acetate (100ml),
washed with sodium bicarbonate (sat) (2X100mt), brine (100ml), dried and
concentrated in vacuo to give the crude title compound (2.6g). T.L.c. CHEA
(1/1), Re<=0.30

1H-NMR (CDClg): 2.78(t, 2H), 3.52(q, 2H), 4.75(t, 1H), 7.12(tt, 1H), 7.36(t, 2H),
7.85(d, 2H).

L.R. (cm-1); 3238(NH), 1674(C=0).

Intermediate 25

1-methyl-2-phe olidin-3-one

To a solution of intermediate 24 (1.43g) in dimethylformammide (20mi) was
added dropwise and at -20° methyl trifiuoromethanesulfonate ((1.4ml). The
reaction mixture was allowed to warm-up to 25° and after 3hrs was diluted with
diethyl ether (200ml), washed with ammonium chloride (sat.) (200ml), water
(200m), dried and concentrated in vacuo. The crude compound was purified by
silica gel column chromatography using ethyl acetate/cyciohexane (3/7) as
eluant to give the title compound (0.4g). T.l.c. CH/EA (1/1), RF=0.42.

L.R. (cm-1): 1697 (C=0).
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3-[2-(4-Acetyl am no) - phenyl )-1 -tert-butoxvcarbonyl -34o

PO
g n\/ra'zol NT/ SHEET,.

'yl i denenet hvl ] - 4. 6-di chl oro- 1H-i ndol e- 2- car boxyl i ¢ acifd.
exanple 16 (0.200 gr) in dry tetrahydrofuran (5 m) u di
added triethylamne (0.115 m).After 5 mnutes at 0, ¢hl

'Bg a SO|UtIO
7t MAR 48970k

chI or

(0.040 M) was added dropwise to the stirred sol uti on§ The reaction m xt

was allowed to warmup to roomtenperaggre over 2 hrg

f~hen.a. sol ut |‘

of 5% sodi um bi carbonate (30 m) was added.-The reaction m xture was
th ethyl acetate (3x20) and the conbi ned organi c phases dried
and concentrated in vacuo. The crude title conmpound was purified by silica

gel flash coj!imeggtgﬁgt ography (di chl oronet hane: net hanol : acetic acid

extracted w

=90:5:5) to

Nuj ol ) : 3500- I

To a suspension of rhodium on carbon 5% (0.13g) in dry tetrahydrofuran (23mi)
was added nitrobenzene (5g). The mixture was cooled at 0° and hydrazine
hydrate (2g) was added dropwise. The temperature of the mixture is maintained
at 25-30° throughout the addition; after the reaction was stirred at 25° for 2hrs
then filtered and the catalyst washed with a little tetrahydrofuran. The solution
was concentrated in vacuum and the residue was dissolved in
dimethylformamide (30mi) and cooled at -5°, then potassium carbonate (5.6g)
and, after 10 min., chioro propionyl chioride (3.8ml) were added. The reaction
mixture was stirred at 25° for 1hr then diluted with diethy! ether (1 50ml), washed
with water (2X200ml), dried and concentrated in vacuo. The residue was
purified by crystallization using ethyl acetate/cyclohexane to give the fitle
compound as a solid (4g). T.l.c CH/EA 1/2 RF=0.3. '

1H-NMR (CDCl3): 2.7(bs, 2H), 3.8(t, 2H), 7.5(bm, SH)

.LR. (cm-1): 1645(C=0), 1626(C=C).

Intermediate 27

3-oxo-2-phenyl-isoxazolidine

To a solution of intermediate 26 (3.35g) in acetone (150ml) was added
potassium carbonate (2.3g). The reaction mixture was stirred at 25° for 6hrs
then concentrated in vacuo . The residue was triturated with ethyl acetate,
filtered and concentrated in vacuo to obtain the crude title compound - as an oil
(2.59). T.l.c. CH/EA 1/2, R=0.3.

1H-NMR CDClg): 3.0(t, 2H), 4.52(t, 2H), 7.14(t, 1H), 7.37(m, 2H), 7.69(m, 2H).
I.R. (cm-1): 1697(C=0).

intermediate 28

1- tert-butoxycarbonyl-2-(3-nitrophenyi) hydrazine

To a solution of 3-nitropheny! hydrazine (6g) in dioxane (60ml) and water (30mI)
were added sodium hydroxide 1M (30ml) and di tert-buty! dicarbonate (7.8g).
The solution was stirred at 25° for 2hrs then concentrated in vacuo; diluted in
ethyl acetate (200ml), washed with ammoniumn chloride (sat.) (2X200ml), brine
(2X200m), dried and concentrated in vacuo to give the crude intermediate

pf
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ur e
on

|tIe corrpou’nd a yeIIow SO|Id (0.023g). I.R (cm1,



Exampl e 18 4. 6-Di chl oro- ]

3-[ 5- oxo- 1- (4- acet yl am no- phenvl) - pyrazol i di n-4-yl i denene h@EqLACEMENT SHEET
1Hi ndol e- 2-carboxylic acid Exanple 17 (0.023g) was dissolfvgd Tn ary

ti chl oronet hane (5m ) and trifluoroacetic acid (5m ). The res@ TiMaR 1997
solution was stirred at 25[err] for 2 hrs then concentrat ¢d

vacuo. Trituration with diethyl ether (5 m) afforded titl cm‘
pal e brown solid (0.030g). 1H NWR( DI\/BO)312 02(s,3H), 3.83(fn.2H), 6.40(s,
1H), 7;26(d, 1H), 7.45(d, 1H), 7.58(m2H), 7.67(t, 1H), 7.82(m2H), 9.95(5S,
1H), 12.44(s,1 H), 13.7(s, 1 H) I. R (cml Nuj ol ) : 3500- 2500( OH NH) ,

1678-1 650( Cgflch \4@_@ BurffieDy tr - 19129
-tert-butoxycar b?n 3 0XO0- 2 E%at rcé%t‘(n)e[xagerg_gl_Zy? f%g%tear‘rr\\et hyl |
- 4.6-dichl oﬁ@-—L&é@Eﬂdlﬂ éﬁvrla&ﬂ Eé\’ 31/1')’& §§ M-P108f. exanpl e 16
(0.070 g) in tetrahydrofuran (4 m ) under nitrogen at roomtenperature was
added trinet Eﬁl Ssi | {I!i _sg[(écyanate (0.080 m).The solution was refluxed for 4
hrs, after product was seento preC|p|tatefromthe
sol ut i on. Theideitibatowys i, pihnvadngzinef uran (10 )
affording thegly éél&n&?&ﬁ%ﬂté%eér%té‘ﬁs ‘i‘é Bﬂgﬁnse%ér%l (Pofiff %@re added iron
powder (7.0g) and calcium chloride (0.71g). The reaction mixture was heated at
70°C for 20hrs then filtered over silica gel washing with ethyl acetate. The
solution was dried and concentrated in vacuo to afford the 1-tert-
butoxycarbonyl-2-(3-aminophenyl)hydrazine (3.0g) that was dissolved in dry
tetrahydrofuran (100ml) and di-tert-butyl-di-carbonate (3.68g) was added. The
reaction mixture was stirred at 25° for 20hrs than concentrated in vacuo. The
product’ was purified by trituration with ethyl acetate to give the titie compound
(3.73g). T.l.c. EA/ICH (1/1); Re=0.7.
I.R. (cm-1): 3329 and 3294(NH), 1715 and 1697(C=0), 1610(C=C).

Intermediate 29

1-tert-butoxycarbonyl-2-{{3-tert-butoxycarbonylamino)phenyl] pyrazolidin-3-one
To a solution of intermediate 28a (0.316g) in dry dimethylformamide (4.0ml) was
added potassium carbonate (0.142g) and after 15 min. chioro propiony! chioride
(0.098ml). The resulting mixture was stirred at 25° for 3hrs then diluted with
diethy! ether (50ml),washed with ammonium chioride (sat.) (50ml) and brine
(50ml). After drying, the solution was concentrated in vacuo and the residue
(0.4g) was dissolved in dimethylformamide (4.78ml). Potassium carbonate
(0.139g) was added and the mixture stirred at 25° for 3hrs. The reaction
mixture was then diluted with diethyl ether (50mil) washed with ammonium
chloride (sat.) (50ml) and brine (50ml). After drying, the solution was
concentrated in vacuo to give the crude compound (0.4g) which was puriﬁéd by
silica gel column chromatography using ethyl acetate/cyclohexane (1/3) as
eluant to obtain the title compound (0.279.).T.l.c. EA/CH (1/3), R=0.25.
m.p.=129°.

Intermediate 30 and intermediate 31
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46 1H NVR (DVSO): 1.22(s, 9H), 4.52(m2H), 5.87(s,2H), 7.30(s, 1H),
7.45(m 4H), 7.50(m 1H). 7.80(s,1H), 8.65(s,1 H), 12.5(s, 1H). I.R
(cm 1, Nujol):3489-3341 (NH). Exanple 20 4. 6-Di chl or 0o- 3- [ 5r6xg=.l

:(4-ureido-phenyl)-pyrazolidin-4-ylidenenethyl]-1 H indol
acid Exanple 19 was dissolved in dry dichloronethane (10mn§)

trifluoroacetic acid (2m ). The resulting solution was stifrr d"?té!ia[ﬁgid]
for 2 hrs then concentrated in vacuo. Trituration with dietthyl ef hef ("

afforded the title compound as a red gggid (0.030g). 1H NYR(

(m2H), 5.82(s,2H), 6.36(s, 1H), 7.25(d, 1H), 7.309-
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(E)3-4(1-tert-butoxycarbonyl-2-{(3-tert-butoxycarbonylamino)phenyl}-3-
oxo)pyrazolidin-4-ylidene methyi}-4.6-dichloro-1H-indole-2-carboxylic acid tert

butyl ester (30)

(E)3-{(1-tert-butoxycarbonyl-2-[(3-tert-butoxycarbonylamino)phenvll-3-

oxo)pyrazolidin-4-ylidene methyll-4,6-dichloro-1-tert-butoxycarbonyl-1H-indole-

2-carboxylic acid tert butyl ester {(31)

To a solution of intermediate 4 (0.196g) in dry tetrahydrofuran (5ml) was added

dropwise, at -78° a solution of lithium bis(trimethylsilyl)amide 1M in

tetrahydrofuran (0.564ml). The reaction mixture was allowed to warm up to -20°
in 30 min., then a solution of 4,6-dichioro-3-formyl-1-{N-tert-butoxycarbonyi}-1H-
- indole-2-carboxylic acid tert butyl ester (0.18g) in dry tetrahydrofuran (4ml) was
added. The solution was maintained at -40° for 30min. then warmed up to 0°C
-for 2hrs. The solution was diluted with ethyl acetate (50nil) and washed
ammonium chloride {50mi), brine (50ml), dried and concentrated in vacuo. The
crude compound was purified by silica gel column chromatography using ethyl
acetate/cyclohexane (3/97) as eluant to give the Intermediate 38 [(0.05g), T.l.c.

EA/CH (1/2), R=0.5 ] and Intermediate 39 [(0.04g), T.l.c. EA/CH

Intermediate 30

TH-NMR (DMSO): 1.21(s, 9H), 1.45(s, S8H), 1.51(s, 9H), 4.49(d, 2H), 7.17(m,
1H), 7.3-7.2({m, 2H), 7.30(d, 1H), 7.50(d, 1H), 7.74(t, 1H), 7.82(t, 1H), 9.43(s,
1H), 12.4(bs, 1H). L.R. (cm-1): 3346(NH), 1728 and 1684(C=0). ms (m/z): 773,

758, 673, 561.

Intermediate 31

1H-NMR (DMSO0):1.23(s, SH), 1.45(s, 18H), 1.61(s, OH), 4.57(d, 2H), 7.18(m,
1H), 7.25(m, 2H), 7.49(t, 1H), 7.57(d, 1H), 7.82(bs, 1H), 7.94(d, 1H), 9.44(s,

1H). LR. (cm-1): 3341(NH), 1726(C=0). ms (m/z): 773, 242. -

Intermediate 32

(E) 4.6-dichioro-3-(2 5-dioxo-1-phenyl-pyrrolidin-3-ylidenemethvi}-indole-1.2-

dicarboxylic acid di-tert-butyl ester

To a solution of intermediate 14 (440 mg) in dry toluene (20 ml) the N-
phenyltriphenylphosphoranylidene succinimide (472 mg) was added. The
solution was heated at 70° for 21 hours then more succinimide (236 mg) was
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7.45(m 3H), 7.65(t,1H), 7.75(m 2H), 8.53(s,1H), 12.43(s,1H), 13.71(s, 1H).
l.R (cm1 ,Nujol):3500-2600(CH NH). Exanple 21
3-[1-tert-butoxycarbonyl - 2- (4- net hyl sul f am dophenyl ) - 3- D>XREPDACEMEXT SHEET-
vl idenenet hyl]-4, 6-dichloro-1 Hindol e-2-carboxylic acifl ' §-of
i ntermedi ate 23 (0.100g) in dry tetrahydrofuran (5m) whsja I §je,
at -78, .a 1Msolution of lithiumbis(trinmethylsilyl)anjd ﬁgf%ﬁw

tetrahydrofuran (0.53nm ). The reaction m xture was al |l ope
-20 over 30 min., then a solution of 33 }
4, 6-di chl oro-3-fornyl-1-[ N-tertbutoxycarbonyl]- 1H i ndoke=Z=—eartoxytrc—aci d
ethyl ester (0.1 00 z»in dry tetrahydrofuran (4m) was added. The sol ution

ot ancthey

was nai nt ai kA heating gantinue@ for 49 uphe solyentyvas remgved under

ﬁohmiﬁp M@Sre@bbya_gtbswt@ ﬂiﬁhé&ésiﬁbélpbriilié’?bjf}laamdhm'tidwgktaphyh_ ?- 12'/! v
rochloric e agueous, sol ution, was ra ie

e%/her (15m )(‘ﬁ'?@lt‘ g@é&?&&%ﬁ’gﬁ}ﬂ | %2 )ﬁgcfogﬂgg%%h&gm r at eé I n

vacuo. The clRifNujol)oppu{dmwi)ls1 T80 (0=Q) by silica gel flash col um

chronat ogr aphy (dichl oronethane: methanol: acetic acid=90:5:5) to the title

conpound (0.035g). Exanple 22 4.6-Dichloro-3-[1 :
- (4- et hyl sulntermegiste 33y | ) - 5- oxo- pyrazol i di n4-yl i denenrthyl ] -

1H-i ndol e- 2- 38R eitxyEarBBh{l-3-ox0-2-phenyl-tetrahvdro-pyridazine
' To a solution of Intermediate 6 (1 g) in dry dimethylformamide (10 mi) was

added pyridine {0.78 ml).and 4-bromobutyry! chioride (0.83 mi), under nitrogen
at 25 °, and the reaction mixture was stirred for 15 hrs. The solution was diluted
with diethyl ether (80 mi).and washed with brine (2x80 mi). After drying, the
organic solution was concentrated in vacuo to give a yellow oil (1.7 g).To a
solution of this oil (2.25 g) in dimethylformamide (15 ml),"imder nitrogen at 25°,
anhydrous potassium carbonate (1.7 g) was added and the resulting mixture
was stirred for 3 hr. The solution was-diluted with diethyl ether (100 mi), washed -
with brine (2x80 ml), dried and concentrated in vacuo.The crude residue was
purified by silica gel flash column chromatography using cyclohexane/ethyl
acetate (8/2) as eluant to give title compound (1.4 g) as a white powder. T.l.c.
EA/CH (1/1) R= 0.60

Intermediate 34

2-quinolinylhydrazine

To a solution of 2-chioroquinoline (15g) in ethanol {150ml) was added hydrazine
hydrate (40ml). the resuiting solution was heated at reflux for 6 hrs then diluted
with water (400ml) and extracted with diethy! ether (3X200ml). The collected
organic phase was washed with brine {(300ml), dried and concentrated under
vacuum to afforg the title compound as a solid (13g).

1H-NMR(DMSO): 4.29(s, 2H), 6.83(d, 1H), 7.15(m, 1H), 7.47(m, 1H), 7.52(d,
1H), 7.62(dd, 1H), 7.86(d, 1H), 8.05(s, 1H). '

Intermediate 35

1-tert-butoxycarbonyl-2-(2-quinolinylhvdrazine

To a solution of intermediate 34 (13g) in tetrahydrofuran (150ml) was added di-
tert-butyl dicarbonate (18g). The solution was stirred at 25° for 1hr then




47 Exampl e 21 (0.035g) was dissolved in dry dichloronethane (6m) and
trifluoroacetic acid (2m). The resulting solution was stirred at 25 for_2

hrs then concentrated in vacuo. Trituration with ethyl

(DVBO) : 2. 94(s, 3H), 3.83(bm 2H), 6.40(bs, 1H), 7.22(d, 2H)
1H), 7.68(t, 1H), 7.86(d,2H), 9.67(s, 1H), 12.
-1, Nuj ol ) : 3186(NH), 1680(C=0), 1640(C=C). Exanple 23 (
3-[ (2- met hyl - 5- ox0- 1- phenyl ) pyrazol i di34 4-yl i dene. net hy
I ndol e-2-carboxylic acid

7. 45(d,

aéa 71 MAR -} (dm

~©-dl chl oro-1 |H

concentrated in vacuo and triturated with ethyl acetateln—hexéne to obtain the
title compound (19g). T.I.c. EA/CH (1/2), Rf=0.3. m.p.=148°-150°.

Intermediate 36
1-tert-butoxycarbonyi-2-[3-chloropropanoyl-2-quinolinyl]-hydrazine

To a solution of intermediate 35 (5g) in tetrahydrofuran (60ml) was added
dropwise and at 0° a solution of chloro propiony! chloride (0.92ml) in |
tetrahydrofuran (40ml). The resulting heterogeneous solution was stirred at 0°
for 30 min., filtered and concentrated in vacuo to give the title compound (2.7g)
as a foam. T.l.c. EA/CH (1/1), RF=0.8.

Intermediate 37
1-tert-butoxycarbonyl-2-(2-quinolinyl}-pyrazolidin-3-one -

Potassium carbonate (1.3g) was added to a soiution of Intermediate 36 (2.7g)
dissolved in dimethylformamide (30ml). The reaction mixture was stirred at 25°
for 2hrs then diluted with-diethyl ether (100ml), washed with water (100ml), dried
and concentrated in vacuo . The crude product was purified by silica gel
column chromatography using ethyl acetate/cyclohexane (2/8) as eluant to
obtain the title compound (0.84g) as a foam. T.l.c. EA/CH.(1I1 ). RFE0.6.
m.p.=112°,

intermediate 38
(E)3-[1-tert-butoxycarbonyl-2-{2-quinolinyl)-3-oxolpyrazolidin-4-ylidene methvll-
4 6-dichloro-1-tert-butoxycarbonyl-1H-indole-2-carboxylic acid tert butvl ester

A solution of intermediate 37 (0.17g) in dry tetrahydrofuran (10mi) was added
dropwise, at -78° a solution of fithium bis(trimethylsilyl)amide 1M in
tetrahydrofuran (0.62ml). The reaction mixture was allowed to warm up to -20°
in 30 min., then a solution of 4,6-dichloro-3-formy}-1-[N-tert-butoxycarbonyl]-1H-
indole-2-carboxylic acid tert butyl ester (0.2g) in dry tetrahydrofuran (10ml) was
added. The solution was maintained at -20° for 30min. then warmed up to 25°C
for 2hrs. The solution was diluted with hydrochioric acid (50ml), extracted with
diethyl ether (3X40ml) and the collected organic phase dried and concentrated
in vacuo. The crude compound was purified by silica gel column
chromatography using EA/CH (1/9) as eluant to give the title compound
(0.125q), T.l.c. EAICH (1/2), RF=0.7 m.p.=48°51°.




To a solution of internediate 25 (0.365g) in dry tetrahydrofuran (10m ) was
added dropwi se and at -78[err] a solution of lithium

bis(trinethylsilyl)am de 1Min tetrahydrofuran (1.33m ). The reaction

m xture was allowed to warmup to -20 in 30 nmin., then aj

internmediate 8 (0.2g) in dry tetrahydrofuran (10m) was ﬁ@ﬁbﬁa@%&”@ﬂ n
was mai ntained at -20 for 30mn. then warnmed up to 25 fo rs. The

sol ution was diluted with diethyl ether (300m) and washpd{wdt’h MAR 1397
hydrochloric acid 0.1 M (200nl). The agggous solution wabk extracted witHh
di ethyl ether (100m ) and the collected organi c phase wa dr| ed and
concentrated in vacuo. The crude conpound was trituratedlw th diethyl ethdr
to give the title conpound (O 06g). 1H-NWMR (DVBO): 3.31(s, 3H), 3.63(bs,

1H), 4. 08(bsgé&%%, 7. 27(d, 1H), 7.42(t, 2H), 7.45(d, 1H, -
7.83(s, 1H) , 13.75(bs, 1H. I.R (cm1):
3244(NH), 16 ater=toxvicant . f :

4. 6-di chl | e- 2-
carboxyl i ¢ ads '%f"‘f’iﬂa'"@&%%%wéf%ﬁ%ﬂwﬁaﬂ ¥ HARRECERY TheToluhifg! o
tetrahydrofur‘S&’M\OECM@% eried 24 mixdend wss'aeamraﬁtedmche i%ﬂ"ﬁbn of 1ithium
bi s(trinmet hyl(axhad)mgm de 1 Min tetrahydrofuran (3.2nml). The reaction

T e o T ok PR BB o b S dBt ARt "
dry t et r ahydpotassium hyardxjde2s) sddaddediaad the solution extracted with diethyl
ether (100mi). The collected organic phase was dried and concentrated in
vacuo to afforg the crude 2-pyridin-hydrazine.intermediate as a solid (13g) that
was dissolved in tetrahydrofuran (200ml) and di-tert-butyl dicarbonate (26g) was
added. The solution was stirred at 25° for 1hr then concent_‘_réted in vacuo and
triturated from ethyl acetate/n-hexane to obtain the title compound (16g). T.l.c.
EA/CH (2/1), R=0.54. m.p.=81°C. .

Intermediate 40

1-tert-butoxycarbonyl-2(3-chloropropanoyl-2-pyridyl)-hydrazine

To a solution of intermediate 39 (4g) in tetrahydrofuran (60ml) was added

dropwise and at 0° a solution of chloro propiony! chloride (0.92ml) in

tetrahydrofuran (40ml). The resulting heterogeneous mixture was stirred at 0°

for 30 min., filtered and concentrated in vacuo to give the crude title compoud
“as afoam. T.L.c. EA/CH (1/1), R=0.8.

Intermediate 41

1-tert-butoxycarbonyl-2-(2-pyridy!}-pyrazolidin-3-one

Potassium carbonate (1.3g) was added to a solution of Intermediate 40
dissolved in dimethyiformamide (30ml). The reaction mixture was stirred at 25°
for 2hr diluted with diethyl ether (100ml), washed with water (100ml), dried and
concentrated in vacuo. The crude product was purified by silica ge! column
chromatography using ethyl acetate/cyciohexane (2/8) as eluant to obtain the
title compound (0.87g)as a foam. T.l.c. EA/ICH (1/1); R=0.65.
1H-NMR(CDCI3): 1.50(s, SH), 2.58(t, 2H), 4.27(m, 2H), 6.81(dd, 1H), 6.96(m,
1H), 7.63(m, 1H), 8.33(m, 1H).

Intermediate 42




-

sol ution was .mai ntained at -20 for 30m n. then warned up _to 250 for 4hrs.
The 48 $

diluted with diethyl ether (300m ) and washed with hydro
(200m ). The aqueous solution was extracted with diethyl

T.l.c. dichloronethane/ methanol 27/3, 3err]=0.3. Exampla 25
4, 6- D| chl or o- 3- ( 3- oxo0- 2- phenvl -i soxazol i di n-4-yl i dene nethyl) -

(E)3-11-tert-butoxycarbonyl-2-(2-pyridyl)-3-oxolpyrazolidin-4-ylidene methyil-4 6-
dichloro-1-tert-butoxycarbonyi-1H-indole-2-carboxylic acid tert butyl ester

To a solution of intermediate 41 (0.361 g) in dry tetrahydrofuran (10mi) was
added dropwise, at -78° a solution of lithium bis(trimethylsilyl)amide 1M in
tetrahydrofuran (1.6ml). The reaction mixture was allowed to warm up to -20° in
30 min., then a solution of 4,6-dichloro-3-formyl-1-[N-tert-butoxycarbonyl}-1H-
indole-2-carboxylic acid tert butyl ester (0.29) in dry tetrahydrofuran (10mi) was
added. The solution was maintained at -20° for 30min. then warmed up to 25°
for 2hrs. The solution was diluted with hydrochloric acid (SGml), extracted with
ethyl acetate (2X50mi) and the collected organic phase and concentrated in
vacuo. The crude compound was purified by silica gel column chromatography
using ethyl acetate/cyclohexane (2/8) as eluent to give the title compound
(0.06g) as a foam. T.l.c. EA/CH (1/1), Ri=0.85. '

1H-NMR (CDCI3g): 1.38(s, SH}, 1.53(s, 9H), 1.64(s, SH), 4.67(d, 2H), 6.19(ddd,
1H), 6.78(1H), 7.18(d, 1H), 7.58(ddd, 1H), 7.70(t, 1H), 7.98(d, 1H), 8.23(bm,
1H).

Intermediate 43

1-naphthyl hydrazine

Sodium nitrite (4.8 g) in water (20 mi) was added over 15 minutes to a stirred
ice-cold suspension of 1-naphthylamine (9.58 g) in 6 M hydrochloric acid (80
ml). After an additional 30 minutes in the ice bath, stannous chloride (44.5g) in
6 M hydrochloric acid (80 ml) was added slowly and the resulting suspension
was stirred at 0° for 3 hr. The resulting solid was filtered off and dissolved in a
mixture of 40% potassium hydroxide solution (100 mi) and ethyl acetate (150
mi). The organic layer was separated and the agueous layer was extracted with
ethyl acetate (3x100 ml). The combined organic extracts were dried and
concentrated under reduced pressure to afford the title compound as a purple
solid (10.58 g R=0.1 in EA/CH (1/4)).

I.R.(cm-1):3312-3474(NH and NH>);1580-1610,(C=C)

Intermediate 44 .
1-tert-butoxycarbonyl-2-(1-naphthyl) hydrazine
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carboxylic acid tert butyl ester The product of Exanple24 was treated with
N, Ndi net hyl f ormam de-di -tert-butyl acetal (0.44m) in benzere—ibMd—Ihe _
resul tant solution was heated at reflux for 30 min. then cprRERAACEMENT iSHEET
vacuo to afford the crude conpound that was purified by sili
chr omat ogr aphy using ethyl acetate /cycl ohexane as el uant
conpound (0.03g). T.l.c. ethyl acetate/cyclohexane (1/2),
m p.=120C. 1H-NWR (CDCl [err]): 1.59(s, 9H), 5.04(d, 2H), 7 .
7.18(d, 1H), 7.34(d, 1H), 7.40(t, 2H), 37 85(d, 2H), 7.91(t} 1H), 9.05(bs,

1H). Exanple 26 4.6-Di chl oro-3-(3-0x0-2-phenyl -i soxazol i dirm—z=yrdere
met hyl )-1 Hindole-2- carboxylic acid Exanple 25 (0.025g) was dissolved in
dry di chl or oBitertzhaty| dichsbonate (14.3 g)was added to asokition of intermiediate 43 (B9 g

U | S S SR g s s P e o1
(0.014g). m poneenisted inyagur thescrude ditie sompoyund which wag purifiesbby, 1
H, 7.45(t, 8bh1mn7dﬂ’3ﬁmétc\)}i§ﬂsﬁ e?hﬂéééidtg]gt?bﬁohg%aﬁéﬁm.td ve the-fig(s, 1H),
=~ éﬁgf 0s - bombolhd 4B 'sol%’%gd' S, R/ 79, ri26 4B 1098 (M2) ¢ 403,
Intermediate 45
1-tert-butoxycarbonyl-2-( 1-naphthyl olidin-3-one
To a solution of intermediate 44 (3g) in dry dimethylformamide (45ml) was
added potassium carbonate (2.2g) and after 5 min. chioro propionyl chioride
(1.5ml). The resulting mixture was stirred at 25° for 2hrs, then diluted with
diethyl ether (200mi), washed with water (2 X 100ml), dried.and concentrated in
vacuo. The residue was crystallized from diethyl ether to give a white solid
(1.5g) This was dissolved in dimethylformamide (17.9ml) and potassium
carbonate (0.62g) was added. The reaction mixture was stirred at 25° for 3hrs
then diluted with diethyl ether (100ml), washed with water (100ml), dried and
concentrated in vacuo to give a product which was purified by silica gel column
chromatography using diethyl ether/cyclohexane (2/1) as eluant to obtain the
title compound (1.09g) as a pale yellow foam. T.l.c. diethyl ether/cyclohexane
21); RF=0.37. :

Intermediate 46

tert-butyl adamantylidenecarbazate

A hexane solution containing 2-adamantanone (2 g) and tert-butyl carbazate
(1.76 g) was heated to reflux for 3 hours. When the solution cooled, the title
compound crystallized and was filtered (3.28 g). M.p. 175-177°

Intermediate 47
1-tert-butoxycarbonyl-2-(-2-adamantyl)hvdrazine
A solution of intermediate 46 (2.13 g), Pd/C 20% w/w catalyst (0.4 g) and 150 mi
of absolute ethanol was placed in a pressure bottle on a Paar hydrogenation
apparatus. Hydrogen uptake at 3 atm (average) continued for 12 hours. The
solution was then fiitered on celite and the solvent removed under reduced

- pressure giving the title compound as a solid, m.p. 90-92°




(E) 4,6-dichloro-3-[(5-0x0-1

- (3-am nophenyl ) ) pvrazol i di n-4-ylidenenethyl]-1H indol e;_Z—_aa.n-be*y—Hr‘gEE
hydrochl ori de sal t LAGEMEN.Q@H

P
solution of intermediate 30 (0.03g) and intermediate 31 CﬁE
(30m ) was bubbl ed hydrogen chloride at O[err] for 5 mn} ﬁ,?/eﬁmtﬁfﬂg
solution was stirred at 25[err] for 1lhrs then concentratedii acu
Trituration of the residue with diethyl ether gave the tiitlte
g). 1H NVR(DVSO) : 5.85(d, 2H) 7.08(d,38 H, 7.27(d, 1 H
7.48(t, 1H), 7 76(t 1 H) 7.83(d, lH) 8 02(5 1H), 9.5-4
12.5(bs, 1H), é . 3400- 3200 Og) 1711 SC:O‘}
1H-NMR( DC|3) 529 {bs, 1H), 3. (bs 1H) 05 (bs, 1H), 2.07 (m, 2H), 1.9-

1.4 (m, 12H), 1.44 (s, SH).

47(d, 1 H),
~S¢t3H),

CD\I-

Intermediate 48

1-tert-butoxycarbonyi-2-(2-adamantyl)pyrazolidin-3-one

To a solution of intermediate 47 (2 g) in dry dimethylformamide (20 m!) was
added potassium carbonate (2.07 g) and after 15 min. chloro propionyl chioride
(0.72 ml). The resulting mixture was stirred at room temperature for 3 hours then
diluted with diethyl ether (100 ml). Then it was washed with water (100 ml),
ammonium chloride (sat., 100 ml) and brine (100 ml). After drying the solvent
was removed under reduced pressure and the mixture dissolved in dry
dimethyiformamide (20 mil). After the addition of potassium carbonate the
solution was stirred for 3 hours at room temperature. The reaction mixture was
then diluted with diethy! ether (100 mi) and was washed with water (100 ml),-
ammonium chioride (sat., 100 ml) and brine (100 ml). After drying the solvent
was removed under reduced pressure to give a crude title compound which was
purified by silica gel column chromatography using cyclohexane/ethyl acetate
(3/1) as eluant to obtain the title compound (1.73 g). '
1H-NMR(CDCI3): 4.08 (m, 1H), 3.91 (m, 2H), 2.6 (m, 2H), 2.52 (t, 2H), 1.9-1.4
(m, 12H), 1.48 (s, 9H).

Intermediate 49
4,6-dichloro-3-[(5-ox0-2-{2-adamantyl}-1-tert-butoxycarbonyl-pyrazolidin-4-yi)-
hydroxymethy!}1-tert-butoxycarbonyi-1H-indole-2-carboxylic acid-tert-butyl ester
To a solution of intermediate 48 (0.3869) in dry tetra'hydrofuran (20ml) was
added dropwise and at ~78°C a solution of lithium bis(trimethylsilyl)amide 1M in
tetrahydrofuran (1.44ml). The reaction mixture was allowed to warm up to -20°
in 30 min., then a solution of intermediate 14 (0.2g) in dry tetrahydrofuran (10ml)
was added. The solution was maintained at -20° for 30min. then diluted with
hydrochloric acid 0.1M (50ml) and extracted with ethyl acetate (2X50ml). The
collected organic phase was dried over sodium sulfate and concentrated in
vacuum. The crude compound was purified by silica gel column chromatography
using ethyl acetate/cyclohexane (1/9) as eluant to give the title compound
(0.26g) as a foam.
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Exanpl e 28 (E) 4.6-dichloro-3-(2.5-dioxo-1

- phenvl - pyrrolidin-3-ylidenenethyl)-1Hindol e-2- carboxylic acid A
suspension of internediate 32 (295 ng) in formc acid (40 rﬂ) was stirred
at roomtenperature for 6 hours the the solvent renoved yrder—t-educod
pressure. The residue was triturated with ethyl acetate anEfH.LAMME&T SHEET
give the title conpound as cream solid. (148 ngy, np.>250[ 4r rff PRl -04
[err] (cm1l) 3204 (NH), 1705 (C=O. 1H NWR (DVSO 14-13 (ts)e 1']&'8??
8.08 (t), 7.51 (tt), 7.475 (d), 7.43 (39, 7.38 (d), 7.304§(q) 5 Q
Exampl e 29 (E)

34(1-tert-butoxycarbonyl - 3- 0xo-2-phenyl ) -tetrahvdro-pyri dazi n- 4-
yl i denenet hylk- MRwMSéM&aﬁs BHY, 1.58(s, 8H) £.68(so BA),i £L64c8

@t 8 @-uromr—at
R e
u

t et rahydr of ) and the reaction mxture was stirred at -20/-40[err]
for 30 mn. Then the soI ution was cooled at -60[err] and a sol ution of

I nt er medi ateE in dry tetrahydrofuran (7 m) was added. The
sol ution wa up to 25 and stlrred for 3hrs then it was diluted with
et hyl acet atMe 6-adichiore: lidiri-8-yiideneradthy Dol Hindoled

bri ne (2x30 fdc& o ecol | ect ed organl c phase was dried and concentrated in
vacuum The ound was
Intermediate 4 (700 mg) was suspended in ethanol (95%) (10 ml), hydrochloric

acid {10 ml, 6M) was added and the heterogeneous mixture refluxed for 10 h.
The suspension was cooled to room temperature and the solid filtered, washed
with further portions of 6M hydrochloric acid and finally vacuum dried to yield
the title compound (427 mg, ) as a white solid. -

IR (nujol) Vmax (cm-1) 1691(C=0), 1672 (C=0).

TH NMR (DMSO) 12.58 (bs), 7.81 (d), 7.71 (t), 7.49 (d), 7.42 (1), 7.28 (d), 7.18
(t), 3.90 (s), 3.88 (t), 3.53 (t), 2.64 (dt).

Example 2
(E)-4 6-dichloro-3-(2-ox0-1-phenyl-pyrrolidin-3-ylidenemethyl}-1H-indole-

2-carboxylic acid

Example 1(136 mg) and lithium hydroxide monohydrate (54 mg) were dissolved
in ethanol (95%) (5 ml) and the resulting solution refluxed for 1.5 h. The solvent
was evaporated and the residue treated at 50 ° with 6M hydrochloric acid for 30
min, then at room temperature for further 30 min. The resulting white solid was
filtered, washed and vacuum dried to yield the title compound (110 mg) as a
white solid.

IR (nujol) Vmax (cm-1) 3281 (N-H), 1682 (C=0), 1630 (C=C).

TH NMR (DMSO) 13.9-13.3 (bs), 12.44 (s), 7.81 (d), 7.72 (t), 7.47 (d), 7.42 (1),
7.26 (d), 7.18 (tt), 3.0 (s), 3.88 (), 3.53 (t), 2.67 (td).

Example 3 _
(E)-4 6-dichloro-3-(2-oxo-1-phenvyl-pyrrolidin-3-ylidenemethvl)-1H-indole-2-

carboxylic acid sodium sait '
Example 2 (100 mg) was suspended at room temperature in sodium hydroxide

solution (2.4 ml, 0.1N) and the mixture was stirred until it became only slightly




crystallized fromethyl acetate/n-hexane (5m/8m) at OCto give the title
conpound (0.2 g). np.>240. .

50 1H NWR(DMSO: 128(s, 9H), 2.56 (bs, 1H), 3.84 (bs, ZH 7% H)
7.19 (d, 1H), 7.37(t, 2H), 7.46(d, 1H), 7.60(dd, 2H), 8JoREPLACEMENT 2GS
1H), 13.5(bs, 1H). Exanple 30 (E) .

4. g fll chl or o- 3- ( 3- oxo0- 2- phenyl -tetrahydro- pyri dazi n-4-y ieoe;rrmﬁyl,gwl H-
i ndol e

40

cloudy (approx 1 h). It was then lyophilized for 48 h to give the title compound
(105 mg) as a white solid.

IR (nujol) Vmax (cm-1) 3302 (N-H), 1672 (C=0), 1639 (C=C)

1H NMR (DMSO0) 12.0-11.0 (bs), 7.82 (t), 7.78 (d) 7.38 {t), 7.35 (d), 7.12 (1),
7.04 (d), 3. 79 (1), 2.77 (td).

Example 4
'Methy! (E)4.6-dichloro-3-(2-ox0-1-phenvyl-piperidin-3-vlidenemethyl)-1H-indole-
2-carboxylate

Intermediate 5 (680 mg) was suspended in ethanol (35%) (10 mi), hydrochloric
acid (10 mi, 6M) was added and the heterogeneous mixture refluxed for 10 h,
The suspension was then cooled to room temperature and the solid filtered,
washed with further portions of 6M hydrochloric acid and finally vacuum dried to
yield the title compound (490 mg,) as a white solid. '

IR (nujol) Vmax (cm-1) 3285 (N-H), 1682 (C=0), 1661 (C=0).

TH NMR (DMSO) 12.50 (bs), 7.88 (t), 7.45 (d), 7.40 (m), 7.24 (d), 7.24 (m), 3.87
(s), 3.71 (1), 2.37 (td), 1.84 (m).

Example 5

(E)-4 6-dichloro-3-(2-o0x0-1-phenyl-piperidin-3-ylidenemethy!}-1H-indole-
2-carboxylic acid '

Example 4 (490 mg) and lithium hydroxide monohydrate (200 mg) were
dissolved in ethanol (95%) (20 ml) and the resulting solution refluxed for 1.5 h.
The solvent was evaporated and the residue treated at 50° with 6M
hydrochloric acid for 30 min, then at room temperature for further 30 min. The
resulting white solid was filtered, washed and vacuum dried to yield the title
compound (400 mg) as a white solid.

IR (nujol) Vmax (cm-1) 3294 (N-H), 1670 (C=0), 1645 (C=0).

TH NMR (DMSO) 13.43 (bs), 12.36 (bs), 7.83 (1), 7.43 (d), 7.37 {m), 7.24 (m),
7.21 (d), 3.71 (1), 2.39 (1d), 1.85 (m).

Example 6 _
(E)-4 6-dichloro-3-(2-oxo-1-phenyi-piperidin-3-ylidenemethyl)}-1H-indole-
2-carboxylic acid sodium sait
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-2-carboxylic acid To a solution of exanple 29 (0.117 g) in dichloronethane
(10m ) was added dropwi se trifluoroacetic acid (3m) at Of¢g
reaction mxture was warned up to 25 and stirred for 2hr t
i n vacuo. The residue was dissolved in ethyl acetate (30
a 5% sol ution of sodium hydrogen carbonate and acidified,
solutlon of ammoni um chl ori de. The organi c phase was dri ec
in vacuo. The residue was triturated in ethyl acetate/dietfh

mp. >250. 1H NVR(DMVBO): 3.10(m 2H),3.35(m 2H), 6.02(t, 1M
7.22(d, 1 H), 7.33(t, 2H), 7.43(d, 1H), 7.63(d. 2H), 8 00(t. 1H), 12.
1H), 13.50( bExampId)S (1 Bragpweas Stspdrjded. & rdomtemperatureSn aodiuin hydroxide

yar ochi or | oeSEHPR 184 . & fiYadd FRGRRAE W ited @ﬂ?k%e%@%‘?‘%i#gﬁw:ﬁgf
(15m ) was bglpyﬁndanw@x agann wias dheny lyophilized dor 48 nde giventhe _m@mmmgt i ng

sol ution was¢ ﬁjgmpﬁ(gsagwgﬁe Eogd.4hrs then concentrated in vacuo. Trituration

f th d | h d (0.035qg). -
m p. 2540] or IR (st (o DEER 62B AaroHe=ay fedatt) )

-(2-pyridyl) )H\NMR((DMB(D) 118l (bsle 8O ¥l 38 (an?lw(@)ef 22 (avio3dh,iZesci d
hydr ochl ori dﬁ) 52’;\4é (td), 1.81 (m).

Example 7 |
1-tert-butoxycarbonyl-3-oxo-2-phenvl)pyrazolidin-4-vlidene methyl}-4.6-
dichloro-1H-indole-2-carboxylic acid
To a solution of intermediate 7 (1.6g) in dry tetrahydrofuran (90m!) was added
dropwise and at -78° a solution of lithium bis(trimethylsilyl)amide 1M in
tetrahydrofuran (6.7ml). The reaction mixture was allowed to warm up to -20° in
30 min., then a solution of intermediate 8 (2g) in dry tetrahydrofuran (60ml) was
added. The solution was maintained at -20° for 30min. then warmed up to 25°
for 4hrs. The solution was diluted with diethyl ether (300ml) and washed with
0.1M hydrochloric acid (200ml). The aqueous solution was extracted with
diethyl ether (100ml) and the collected organic phase was dried and
concentrated in vacuum. The crude compound was crystallized from ethyl
acetate/n-hexane to give the title compound (0.92g). mp.=182°
1719, 1688(C=0), 1659. ms (m/z): 502.

Example 8

(E) 4 6-dichloro-3-(5-oxo-1-phenyi-pyrazolidin4-ylidenemethyl}-1H-indole-2-
carboxylic acid sodium salt :

The compound of example 7 (0.255g) was dissolved in dry dichloromethane
(5mi) and trifluoroacetic acid (5ml). The resulting solution was stirred at 25° for
1hr then concentrated in vacuo. Trituration of the residue with diethyl ether gave
the corresponding acid intermediate (0.177g). This product (0.155g) was
suspended in water and sodium hydroxide 0.1M was added (3.77ml). The
heterogeneus solution was stirred at 25° for 2 hrs then freeze-dried to obtain the

title compound (0.160g).
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-To a solution of internediate 42 (0.0559) in nmethanol (15n) was bubbl ed

hydr ogen chloride at 25[err] for 5 mn. The resulting so
at 25[err] for 6hrs then concentrated in vacuo. Triturat

with diethyl ether gave the title compound (0.02g). mp.
51 Exahple 33

(E)3-[1-tert-butoxycarbonvl-2-(1-naphthyl)-3-o0xo0] pvrazol
nmet hyl]- 4.6-dichloro-1 -tert-butoxvcarbonyl -1 Hindol e
tert butyl ester To a solution of integgymediate 45 (0.18

>/

g D 7. VAR a8z |

In ‘AW i

)) in dry

tetrahydrofuran (10m ) was added dropw se, at -78 a sol utTomnmof

bi s(trinmethylsilyl)am de 1Min tetrahydrofuran (0.58m),

The reaction

m xture was 1p-NMREOMSOWaIgd(d 21 6:28(t, 1H), 7.08(m+s, 2H), 7.37(m+s, 3H),

7.83(bs, 1H), 7.91(m, 2H). LR.(cm-1)= 3177(NH), 1674(C=0),
(m/z). 494, 402.

Example 9

1595(C=C). ms

E)3-[(1-tert-butoxycarbonyl-2-{{4-tert-butoxycarbonylamino)phenyl}-3-

oxo)pyrazolidin-4-ylidene methyl]-4 6-dichloro-1H-indole-2-carboxylic acid

To a solution of intermediate 12 (0.47g) in dry tetrahydrofuran

(15mtl) was added

dropwise, at -78° a solution of lithium bis(trimethylsilyl)amide 1M in
tetrahydrofuran (2.6ml). The reaction mixture was allowed to warm up-to -20° in

d

Htchieum_|

m—en—w&.s_u_rr_e%

POACEMENT SHEEHS

30 min., then a solution of 4,6-dichloro-3-formyl-1-[N-tert-butoxycarbonyl}-1H-
indole-2-carboxylic acid ethyl ester (0.436g) in dry tetrahydrofuran (10ml) was
added. The solution was maintained at -20° for 30min. then warmed up to 25°
for 4hrs. The solution was diluted with diethyl ether (200ml) and washed with

hydrochloric acid 0.1M (100ml). The aqueous solution was extracted with diethyl
ether (100mi) and the combined organic phase was dried and concentrated in

vacuo. The crude compound was crystallized from ethyl acetate/n-hexane (1/2)
.to give the title compound (0.30g). mp.=220° dec.

LR.(cm-1): 3418-3281(NH, OH), 1736, 11713(C=0), 1676, 1612(C=C). ms

(m/z). 505, 4185, 242.

Example 10

{E) 4 6-dichloro-3-[(5-ox0-1-{4-aminophenyl))pyrazolidin-4-ylidenemethyil-1H-
indole-2-carboxylic acid hydrochloride salt

The compound of example 9 {0.830g) was dissolved in methanol (60ml) and
hydrogen chloride was bubbled through the solution for 5 min. The resulting

solution was stirred at 25° for 2hrs then concentrated in vacuo. Trituration of the

residue with diethyl ether gave the title compound (0.450g).

1H-NMR(DMSO): 3.86(d, 2H), 7.28(d, 1H), 7.38(d, 2H), 7.47(d, 1H), 7.74(t, 1H),

8.00(d, 2H). 10.0(b, 3H), 12.5(bs, 1H) L.R.(cm-1)= 3439-3325(NH), 1730-
1676(C=0), 1612(C=C). ms (miz): 417.

Example 11 | . _
(E)4 6-dichloro-3-[(5-ox0-1-(4-aminophenyl)pyrazolidin-4-ylidenemethyl)-1H-
indole-2-carboxylic acid sodium salt




-

in 30 nmin., then the reaction mixture was cooled at -40[err] and a solution
of 4,6- dichloro-3-forrnyl-1
-[ N-tert-but oxycarbonyl]-1Hi ndol e-2-carboxylic acid tert BERHACEyﬁ%%rSHEET
(0.2g) in dry tetrahydrofuran (6m ) was added. The sol utijorf was Tmai nt af
at -40 for 20min. then slowy warned up to 25 for 2hrs. Thqg dpPuMAR9hs
poured in a saturated amoni um chl oride solution and extrfaqted with ethy
acetate (200m ). The organic | ayer was washed with water j dried and
concentrated in vacuo. The crude conp %%d was purified by silica gel colu
chr omat ogr aphy using di et hyl et her/cycl exane (3/7) as eluant to give the
title conpound (0.030 g) as a yel |l ow wax, .c. diethylether/cycl ohexane

1/ 2 7 Ex I 34
(D 2k o cripingia o (G200d) viad disshific ﬁé“zwaz%no. f?ﬁer%%%m o1

H i ndol e- 2- teﬁ%reﬁmt‘ca% (@nlxxm@re;s @9(9@ diop was stircediat2%) f@éahr
di chl or orret hs”umeﬁ@afeh iM08cud. The resi@acwhs Su r@eﬁ‘imr)ater-r [GEIDY ewlstounﬂn

Tri tur at on HATGRES [LEDavRs ardes andefignS @arn@?s B ST wee e
(0.010 g), mMM hytftchioric attduntilpH £13: Byl Bb&iGle (3ic4oanil)2w5s ébdea@ndlhbd 1? H;16
(53010 5, e Bk botghd ol b e sl Spetibas 2,
1707- 1686( Cdistjllatios wndemeduced pressure .Trituration of the residue with diethyl ether
gave the corresponding acid intermediate (0.060g,). This product (0.019g) was
suspended in water and 0.1M sodium hydroxide was added (0.45ml). The
homogeneous solution was stirred at 5° for 30 minutes then freeze-dried to
obtain the title compound (0.017g).
1H-NMR(DMSO): 3.82(d, 2H), 6.56(d, 2H), 7.21(d, 1H), 7.42(d, 1H), 7.54(d+s,
2H+1H), 11.5-13.0(bm,1H). LR.(cm-1,)= 3440-2680(NH),‘ 1734(C=0),
1587(C=C).

-
-

Example 12

{Z) 4 6-Dichloro-3-(2,5-dioxo-1-phenyl-imidazolidin-4-ylidenemethyl)-1H-indole-
2-carboxylic acid

Intermediate 16 (140 mg) was suspended in formic acid (10 ml) and stirred at
room temperature for 10 hs. The solvent was removed under reduced pressure
to give the title compound as a cream solid (92 mg, mp.>2500).

IR (Nujol) vmax (cm-1) 3186 (N-H), 1769 (C=0), 1732 (C=0) and 1691 (C=0).
TH-NMR (DMSO) 12.42 (bs), 10.70 (bs), 7.49 (td), 7.44 (d), 7.43 (d), 7.40 (tt),
7.25 (d) and 7.04 (s).

Example 13

(E) 4.6-Dichloro-3-(2,5-dioxo-1-phenyl-imidazolidin-4-ylidenemethyl)-1H-indole-
2-carboxylic acid allyl ester - -

Intermediate 19 (360 mg) was suspended in formic acid (20 ml) and stirred at
room temperature for 5 h. The solvent was removed under reduced pressure to
give the title compound as a yellow solid (296 mg, mp.>250").

IR (Nujol) umay (cm~1) 3261 (N-H), 1757 (C=0), 1720 (C=0) and 1668 (C=C).
TH-NMR '(DMSO) 12.47 (bs), 10.98 (bs), 7.45 (td), 7.44 (d), 7.35 (tt0, 7.28 (dd),
7.22 (d), 6.82 (s), 5.94 (m), 5.35 (m) and 4.76 (d).




I§xarrp| e 35 (B) '
3-r(1l-tert-but oxycarbonyl - 3- oxo- 2- ( 2- adanmant yl )) pyrazol i di n-4-yl i dene
net hyl ] -4. 6-di chloro-1 Hindol e-2-carboxylic acid-tert-butyl ester To a

sol ution of intermediate 49 (0.144g) in tetrahydrofurar t}*ﬂM@Eﬁ@,\ﬁﬂﬁgﬁ

dropwi se and at 0 a solution of |ithiumbis(trinmethylsi
tetrahydrofuran (0.2m ). The reaction mxture was all owedfTo warm up_td
25[err] for 7 MM ¥%hdn
diluted with hydrochloric acid 0.1 M(Sérﬂ) and extractpdiw th diethyl
ether (2X50m ). The coll ected organic phase was dried oyer sodi um sul fat ¢

and concentr at ed acuum The crude conpound-vas puri{ied by silica.ge
col um chron&@@ﬂ&pﬁ; usi ng ethyl acetate/cycl ohexane (IT9) as eluant to

‘give the tit|E)46-Dichloro-3-(2 5-dioxo-1-phenyl-imidazolidin-4-ylidenemethyl)-1H-indole-
2-carboxylic acid

To a solution of example 13 (290 mg) in dry THF (10 mi) 5,5-dimethyl-1,3-
cyclohexandione (98 mg) and palladium tetrakis triphenylphosphine (18.4 mg)
were added. The mixture was stirred at room temperature for 2 hs then diluted
with ethyl acetate and quenched with water. The solvent was removed under
reduced pressure, the precipitate dissolved in diethyl ether and extracted with a
solution of NapoCO3 (5%). The aqueous solution was acidified giving a
precipitate which was collected by filtration to fumish the title compound as a
yellow solid (147 mg mp.>250°).

IR (Nujol) vmax (cm-1) 3335 (N-H), 1763-1724 (C=0) and 1678-1664 (C=0).
TH-NMR (DMSO) 12.35 (bs), 10.95 (bs), 7.50-7.28 (m), 7.20 (d) and 6.83 (s).

D

Example 15

(E) 34(1-tert-butoxycarbonyl-3-oxo-2-phenyl)pyrazolidin-4-ylidene methyl1-4.6-
dichloro-1H-indole-2-carboxylic acid tert-butyl ester

A suspension of example 7 (0.7g) in benzene was heated at reflux and then
N,Ndimethylformamide-di-tert-buty! acetal (1.5ml) was added dropwise. The
resuitant solution was heated at reflux for 30 min. then diluted with ethyl acetate
(100ml), washed with sodium‘bicarbor;_'ate (sat.) (100mi), brine (100ml), dried
and concentrated in vacuo to afford the crude title compound (0.7g). T.l.c.
EAJCH (6/24), R=0.8.

1H-NMR(CDCI3) 1.23(s, SH), 1. 57(s, SH), 4.60(d, 2H), 7.14(m, 1H), 7 18(d
1H), 7.35(d, 1H), 7.40(m, 2H), 7.70(m, 2H), 7.93(t, 1H), 9.15(bs, 1H).

Example 16
3-{2-{4-amino-phenyl}-1-tert-butoxycarbonyl-3-oxo-pyrazolidin-4-ylidenemethyl]-
4 6-dichloro-1H-indole-2-carboxylic acid

Example 9 (0.110g) was dissolved in dry dichloromethane (11ml) and
trifluoroacetic acid (0.55ml). The resulting solution was stirred at 0° for 3hrs
then concentrated in vacuo. Trituration of the residue with diethyl ether (6 ml)
gave the corresponding litle comgound as a brown solid (0.070g).

TH-NMR {DMSO):1.22(s,8H), 4.50(d,2H), 6.98(d,2H}), 7.30(d, 1H), 7. 43(d 2H)
7.48(d,1H), 7.76(t,1H),12.6(s,1H).




-

conmpound (0.02g) as a foam 1H NVR(CDC 3): 0.75-2.00(m+s+s, 30H), 2.75(m
OH), [4.22(bs)-4.34(d) 3H, [7.13(d)-7.33(d)-7.69(t), 3H, 9.1 5(bs, 1 H).

Exanpl e 36 (E) 4.6-dichloro-3-[5-0x0-1

~(2- adamant yl ) pvr azol i di n- 4yl i denenet hyl |- 1H i ndol e- 3- RENAGEMENT SHEET

. Exanple 35 (0.02 g) was dissolved in dry dichl oromet hagje |(

trifluoroacetic acid (1 m). The resulting solution wa
hr then concentrated in vacuo. Trituration with diethy er_of the
resi due gave the title conpound (0.0034%), mp.190[err} dec. 1H NVR

and

1.50-1.92(m 10H), 2.20-2.32(m 4H), 3.67(d, 2H), 4. 02lhs. 1H. 5. 7(b, 1H)

)
t ilr 7 MARISPS |

7.26(d, 1H),[ 7.46(d)-7.51(t), 2H, 12.41(bs, 1H), 13.56(bs, 1H). Exanple

37 (Z) 4.6-dichloro-3-(5-0x0-1 -phenvl-pyrazolidin-4-ylidenenethyl)-1

H i ndol e- 2- Eg% Egig/bc acid The internediate 21 (0.125g) was dissolved in

dry dichloro 5m) and trifluoroacetic acid (5m ). The resulting
sol uti on was3d4Ri{ArAcetdamine)-phenyibd -tertthutaxyearbooy pyeayolidinvhcuo. -
Trituration yk | /b L8 ESE MR\ | 1 €. conpound aci d
(0.041g). 1HLR ! jiifiole AL LHHG R : .05(r2l 1H), 7.14(d,
drofurgn (Smi)ander 1H)

1M, 7.18(t, To/a solgtiamptexampe 16. ($1200 or) i) dryzelre

13. 31(bs, 1Hhitrogen was added triethylamine (0.115 ml).After 5 minutes at 0°, chloroacetyl
chloride {0.040 ml) was added dropwise to the stirred solution.The reaction
mixture was allowed to warm up to room temperature over 2 hrs and then a
solution of 5% sodium bicarbonate (30 ml) was added.The reaction mixture was
extracted with ethyl acetate (3x20) and the combined organic phases dried and
concentrated in vacuo.The crude title compound was purified by silica gel flash
column chromatography (dichloromethane:methanol:acetic-acid =90:5:5) to
gives the title compound a yellow solid (0.023g).
I.R. (cm-1, Nujol):3500-2500(OH,NH), 1668(C=0), 1607(C=0,C=C).

Example 18 _

4 6-Dichloro- 3-{5-ox0-1-{4-acetylamino-phenyl)-pyrazolidin-4-vlidenemethyl]-
1H-indole-2-carboxylic acid ' '

Example 17 (0.023g) was dissolved in dry dichioromethane (5ml) and
trifluoroacetic acid (5ml). The resulting solution was stirred at 25° for 2 hrs then
concentrated in vacuo. Trituration with diethyl ether (5 ml) afforded titie
compound as a pale brown solid (0.030g). _
1H-NMR(DMS0):2.02(s,3H), 3.83(m,2H), 6.40(s,1H), 7.26(d,1H),7.45(d,1H),
7.58(m,2H), 7.67(t,1H), 7.82(m,2H), 9.95(s,1H), 12.44(s,1H), 13.7(s,1H).
I.R.{(cm-1,Nujol):3500-2500(OH-NH), 1678-1650(C=0), 1601(C=C).

Example 19
3-[1-tert-butoxycarbonyl-3-oxo-2-(4-ureido-phenyl)-pyrazolidin-4-ylidenemethyl}--

4 6-dichloro-1H-indole-2-carboxylic acid

To a solution of example 16 (0.070 g) in tetrahydrofuran {4 mi) under nitrogen
at room temperature was added trimethylsilylisocyanate (0.080 ml).The
solution was refluxed for 4 hrs, after which time the product was seen to
precipitate from the solution. The solid was filtered off and washed with
tetrahydrofuran (10 ml) affording the titie compound as an orange
solid.(0.042g).
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1H-NMR (DMSO0):1.22(s,9H), 4.52(m,2H), 5.87(s,2H), 7.30(s, 1H) 7.45(m, 4H)

7.50(m, 1H), 7.80(s,1H), 8.65(s,1H), 12.5(s,1H).
LR. (cm-1,Nujol):3489-3341(NH).

Example 20

4 6-Dichloro-3-[5-oxo-1-{4-ureido-phenyl)-pyrazolidin-4-ylidenemethyl}-1H-

indole-2-carboxylic acid

Example 19 was dissolved in dry dichloromethane {10ml) and trifluoroacetic
acid (2ml). The resulting solution was stirred at 25° for 2 hrs then concentrated
in vacuo. Trituration with dtethyl ether (5 ml) afforded the titie compound as a

red solid (0.030g).

1H-NMR(DMSO):3.81(m,2H), 5.82(s,2H), 6.36(s, 1H), 7.25(d,1H), 7.39-
7.45(m,3H), 7.65(t,1H), 7.75(m,2H), 8.53(s, 1H), 12.43(s,1H), 13.71(s, 1H).

I.R.(cm-1,Nujol):3500-2600(0OH,NH).

Example 21

3-[1-tert-butoxycarbonyl-2-{4-methyisulfamidophenyl)-3-oxo-pyrazolidin-4-

vlidenemethyl]-4.6-dichloro-1H-indole-2-carboxylic acid

To a solution of intermediate 23 (0.100g) in dry tetrahydrofuran (5ml) was
added dropwise, at -78°, a 1M solution of lithium bis{trimethyisilyl)amide in
tetrahydrofuran (0.53mi). The reaction mixture was allowed to warm up to -20°
over 30 min., then a solution of 4,6-dichloro-3-formyl-1-[N-tertbutoxycarbonyl]-
1H-indole-2-carboxylic acid ethyl ester (0.1009) in dry tetrahydrofuran (4mi) was
added. The solution was maintained at -20° for 30min. then warmed up to 25°
over 4hrs. The solution was diluted with diethy! ether (20ml) and washed with
0.1M hydrochloric acid (10ml). The aqueous solution was extracted with diethyl
ether (15ml) and the combined organic phases were dried and concentrated in
vacuo. The crude compound was purified by silica gel flash column
chromatography (dichloromethane: methanof: acetic acid=90:5:5) to the titie

compound {0.035g).

Example 22

4 6-Dichloro-3-[1- (4-methylsulfam|dogheny)-s-oxo:gyrazo idin-4-vlidenemrthyll-

1H-indole-2-carboxylic acid




The active ingredient is blended with the other excipients. The bl end can

be used to fill gelatine capsules or conpressed to forgrtablets-usi.ng.. . .
appropriate punches. The tablets can be coated using c rRERLACEMBNT SHEET
techngi ues and coatings. B. Tabl et Active ingregdi gt

200. Ony Lact ose 100. pny
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compound as a yellow solid (0.010 g).

1H-NMR (DMSO0):2.94(s;3H), 3.83(bm,2H), 6.40(bs, 1H), 7.22(d,2H), 7.26(d,1H),
7.45(d,1H), 7.68(t,1H), 7.86(d,2H), 9.67(s,1H), 12.48(bs, 1H).
LR. (cm -1,Nujol):3186(NH), 1680(C=0), 1640(C=C).

Example 23

(E) 34(2-methyl-5-oxo-1-phenyl)pyrazolidin-4-ylidene methyll-4.6-dichloro-1H-
indole-2-carboxylic acid

To a solution of intermediate 25 (0.365g) in dry tetrahydrofuran (10ml) was
added dropwise and at -78° a solution of lithium bis(trimethylsilyl}amide 1M in
tetrahydrofuran (1.33ml). The reaction mixture was allowed to warm up to -20°
in 30 min., then a solution of intermediate 8 (0.2g) in dry tetrahydrofuran (10mt)
was added. The solution was maintained at -20° for 30min. then warmed up to
25° for 4hrs. The solution was diluted with diethyl ether (300ml) and washed
with hydrochloric acid 0.1M (200ml). The aqueous solution was extracted with
diethyl ether (100ml) and the collected organic phase was dried and
concentrated in vacuo. The crude compound was triturated with diethyl ether to
give the title corhgound (0.069).

1H-NMR (DMSO): 3.31(s, 3H), 3.63(bs, 1H), 4.08(bs, 1H), 7.16(t, 1H), 7.27(d,
1H), 7.42(t, 2H), 7.45(d, 1H), 7.83(s, 1H), 7.84(d, 2H), 12.48(s, 1H), 13.75(bs,
1H).

L.R. (cm-1): 3244(NH), 1676(C=0), 1653(C=C).

Example 24
4 6-dichloro-3-{3-oxo-2-phenyl-isoxazolidin-4-ylidene methyl)-1H-indole-2-

carboxylic acid

To a solution of intermediate 27 (0.475g) in dry tetrahydrofuran (20ml) was
added dropwise and at -78°C a solution of lithium bis(trimethylsilyl)amide 1M in
tetrahydrofuran (3.2mi). The reaction mixture was allowed to warm up to -20° in
30 min., then a soiution of ethyl 4,6 dichloro-3-formyl-1-t-butoxycarbonyl
1Hindole-2-carboxylate (0.94g) in dry tetrahydrofuran (20ml) was added. The
solution was maintained at -20° for 30min. then warmed up to 25° for 4hrs. The
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solution was diluted with diethyl ether (300ml) and washed w&h hydrochloric
acid 0.1M (200ml). The agueous solution was extracted with diethyl ether
{100m!) and the collected organic phase was dried and concentrated in vacuum.
The crude compound was purified by silica gel column chromatography using
ethyl acetate/cyciohexane as eluant to give the crude title compound (0.16g)
with T.l.c. dichloromethane/methanol 27/3, R=0.3.

Example 25
4 6-Dichloro-3-(3-oxo-2-phenyl-isoxazolidin-4-ylidene methyl}-1H-indole-2-
carboxylic acid tert butyl ester
The product of Example24 was treated with N,Ndimethylformamide-di-tert-butyl
acetal (0.44ml) in benzene (15ml). The resultant solution was heated at reflux
for 30 min. then concentrated in vacuo to afford the crude compound that was
purified by silica gel column chromatography using ethy! acetate /cyclohexane
as eluant to give the title compound (0.03g). T.1.c. ethyl acetate/cyclohexane
- {1/2), RF0.6. m.p.=120°C. .
1H-NMR (CDCI3): 1.59(s, SH), 5.04(d, 2H), 7.17{t, 1H), 7.18(d, 1H), 7.34(d, 1H),
~ 7.40(t, 2H), 7.85(d, 2H), 7.91(t, 1H), 9.05(bs, 1H).

Example 26

4,6-Dichloro-3-(3—oxo£-phemd-isoxazplidin-4—y)ider_:e methyl}-1H-indole-2-
carboxylic acid

Example 25 (0.025g) was dissolved in dry dichloromethane (3mi) and
trifluoroacetic acid (2ml). The resulting solution was stirred at 25° for 1hr then
concentrated in vacuo. Trituration with isopropanol of the residue gave the title:
compound_as a solid (0.014g). m.p. > 250°.

1H-NMR (DMSO): 5.07(d, 2H), 7.20(t, 1H), 7.30(d, 1H), 7.45(t, 2H), 7.47(d, 1H),
7.74(dd, 2H), 7.85(t, 1H), 12.59(s, 1H), 13.89(bs, 1H).

LR. (cm-1): 3304(NH), 1672(C=0), 1645(C=C).

ms (m/z): 403.

Example 27 :
(E) 4.6-dichloro-3-[(5-oxo-1-(3-aminophenyl))pyrazolidin-4-ylidenemethyl]-1H-
indole-2-carboxylic acid hydrochloride salt
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gi ven in the(305) was ﬁgbblg@hydrogen ch!onde at 0° for 5 min. The resulting solution

was stirred at 25° for 1hrs then concentrated in vacuo. Trituration of the residue
with diethy! ether gave the title compound (0.01g).

1H-NMR(DMSO): 5.85(d, 2H), 7.08(d, 1H), 7.27(d, 1H), 7.47(d, 1H), 7.48(t, 1H),

7.76(t, 1H), 7.83(d, 1H), 8.02(s, 1H), 9.5-10.5(b, 3H), 12.5(bs, 1H).
L.R. (cm-1): 3400-3200(NH and OH), 1711(C=0).

Example 28

(E) 4.6-dichloro-3-(2 5-dioxo-1-phenyl-pyrrolidi n-3-vlldenemethvl)-1 H-indole-2-
carboxylic acid

A suspension of intermediate 32 (295 mg) in formic acid (40 ml) was stirred at
room temperature for 6 hours the the solvent removed under reduced pressure.
The residue was triturated with ethyl acetate and filtered to give the title
compound as cream solid (148 mg, mp.>250°).

IR (Nujol) vmax (cm-1) 3204 (N-H), 1705 (C=0).

1H-NMR (DMSO) 14-13 (bs), 12.6 (s), 8.08 (t), 7.51 (tt), 7.475 (d), 7.43 (m),
7.38 (d), 7.30 (d), 3.38 (d).

Example 29
(E)_3-{(1-tert-butoxycarbonyi-3-oxo-2-phenyi)-tetrahydro-pyridazin-4-
ylidenemethyl]

-4 6-dichloro-1H-indole-2-carboxylic acid _

To a solution of intermediate 33 (0.85 g) in dry tetrahydrofuran (8 mi) was
added dropwise and at -50° a solution of lithium bis(trimethyisilyl)amide 1M in
tetrahydrofuran (2 mi) and the reaction mixture was stirred at -20/40° for 30
min. Then the solution was cooled at -60° and a solution of intermediate 8 (0.3
g) in dry tetrahydrofuran (7 ml) was added. The soiution was warmed up to 25°
and stirred for 3hrs then it was diluted with ethyl acetate (300ml) and washed
with hydrochloric acid 2M (20 ml).and brine (2x30 mt). The collected organic
phase was dried and concentrated in vacuum. The crude compound was
crystallized from ethyl acetate/n-hexane (Smi/8ml) at 0°C to give the title

compound (0.2 g). mp.>240°.
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7.31
10
7.43
18
7.69
23

Exanpl e No. ' pKi
7.29 : 6
8 : 8.0
7.83 12
14 7.13
7.7 20
22 7.66
7.46
50

1H-NMR(DMSO): 1.28(s, OH), 2.56 (bs, 1H), 3.84 (bs, 2H), 7.1(tt, 1H), 7.19 (d.
1H), 7.37(t, 2H), 7.46(d, 1H), 7.60(dd, 2H), 8.0(t, 1H), 12.8(bs, 1H), 13.5(bs,
1H).

Example 30 _ _

(E) 4.6-dichloro-3-(3-oxo-2-phenyl-tetrahydro-pyridazin-4-ylidenemethyl)-1H-
indole

-2-carboxylic acid

To a solution of example 29 (0.117 g) in dichloromethane (10ml) was added
dropwise trifluoroacetic acid (3mi) at 0°C. The reaction mixture was warmed up
to 25° and stirred for 2hr then concentrated in vacuo. The residue was dissolved
in ethyl acetate (30 ml), basified with a 5% solution of sodium hydrogen

. carbonate and acidified with a saturated solution of ammonium chioride. The

organic phase was dried and concentrated in vacuo. The residue was triturated
in ethyl acetate/diethyl ether (2ml/1ml) to give the title compound (0.046g) as a

pale yellow powder mp.>250°.

1H-NMR(DMSO): 3.10(m, 2H),3.35(m, 2H), 6.02(t, 1H), 7.12(t, 1H), 7.22(d, 1H),
7.33(t, 2H), 7.43(d, 1H), 7.63(d, 2H), 8.00(t, 1H), 12.36(s, 1H), 13.50(bs, 1H).

Example 31

{E) 4.6-dichloro-3-{(5-0x0-1 -IZjumolmvl)QﬁazoIldm-4~vl|denemetml!1-1 H-
indole-2-carboxylic acic hydrochioride salt

To a solution of intermediate 38 (0.115g) in methanol (15ml) was bubbied
hydrogen chloride at 25° for 5 min. The resulting solution was stirred at 25° for
4hrs then concentrated in vacuo. Trituration of the residue with diethyl ether
gave the title compound (0.035g). m.p.>240°.

Example 32
(E) 4. 6-dichioro-3-[(5-oxo-1 J2 gmdylngyrazoh n-4-vlldenemethvil-1 H-indole-

2-carboxylic acid hydrochlonde sali

To a solution of intermediate 42 (0.055g) in methanol (15ml) was bubbled
hydrogen chloride at 25° for 5 min. The resulting soiution was stirred at 25° for
6hrs then concentrated in vacuo. Trituration of the residue with dtethyl ether
gave the title compound (0.02g). m.p.>240°.




26 7.12 27
7.7 28 7.38
34 7.31 The ability of conpounds of
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i nhi bit NMDA i nduced convul sions in the nobuse was deter ni n@éﬁ-ﬂ@g%\gn}rﬁ&ﬁ

procedure of Chiamulera C et al. Psychopharmacol ogy 1990, juz, 551-552. {n
this test the ability of the conpound to inhibit the gendrdl ifzpdMa®i®8# e
i nduced by an intracerebroventricular injection-of NVDA ifn{nce was -
exam ned at a nunber of dose |levels. Fgomthese results tthe dose required
to protect 50% of the animals fromthe convul sive actionjof the NVDA was
cal cul ated. This expressed as ng/kg is referred to as the ED[err] val ue.

-Represent at ipi@mieaht s obtained for conpounds of the invention when given
py | ntravendpial =1 Rt Bifoyearbonbis- A naphint- S oxolpyearoliin 4 videne methyll- ° " "9
4.6-dichloro-1-tert-butoxycarbonyl-1H-indole-2-carboxylic acid tert butyl ester
To a solution of intermediate 45 (0.18g) in dry tetrahydrofuran (10ml) was added
dropwise, at -78° a solution of lithium bis(trimethylsilyl)amide 1M in
tetrahydrofuran (0.58ml). The reaction mixture was allowed to warm up to -20°
in 30 min., then the reaction mixture was cooled at -40° and a solution of 4,6-
dichloro-3-formyl-1-[N-tert-butoxycarbonyl]-1H-indole-2-carboxylic acid tert butyl
ester (0.2g) in dry tetrahydrofuran {6mi) was added. The solution was
maintained at -40° for 20min. then slowly warmed up to 25° for 2hrs. The
solution was poured in a saturated ammonium chioride solution and extracted
with ethyl acetate (200ml). The organic layer was washed with water, dried and
concentrated in vacuo. The crude compound was puriﬁed by silica gel column
chromatography using diethylether/cyclohexane (3/7) as eluant to give the title
compound (0.030 g) as a yellow wax, T.l.c. diethylether/cyclohexane (1/2),
RF0.55
1.R.(cm-1)=.3500-2700(NH), 1720-1680(C=O0;

V)

Example 34 _
(E) 4.6-dichloro-3-(5-ox0-1(1-naphthyl)-pyrazolidin-4-ylidenemethyl)-1H-indole-
2-carboxylic acid
Example 33 (0.030 g) was dissolved in dry dichioromethane {(5m!) and
trifluoroacetic acid (4ml). The resulting solution was stirred at 25° for 1hr then

- concentrated in vacuo. Trituration of the residue with diethy! ether gave the title
compound (0.010 g), m.p.200° dec. '
TH-NMR(DMSO): 14.2-12.5 (broad, 1H), 12.46 (s, 1H), 8.04, 7.90 (m, 3H), 7.76
(t, 1H), 7.66-7.56 (m, 4H), 7.50 (d, 1H), 7.30 (d, 1H), 6.60 (s, 1H), 4.04 (d, 2H);
L.R.(cm-1)= 3410-3184(OH,NH), 1707-1686(C=0), 1659(C=C).

Example 35 _
E) 3-{(1-tert-butoxycarbonyl-3-oxo-2-(2-adamantyl))pyrazolidin4-ylidene

methyi]-4.6-dichloro-1H-indole-2-carboxylic acid-tert-butyl ester

To a solution of intermediate 49 (0.144g) in tetrahydrofuran (10ml) was added
dropwise and at 0° a solution of lithium bis(trimethylsilyl)amide 1M in
tetrahydrofuran (0.2ml). The reaction mixture was allowed to warm up to 25° for
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2hrs then diluted with hydrochloric acid 0.1M (50ml) and extracted with diethyl

ether (2X50ml). The collected organic phase was dried over sodium sulfate and
concentrated in vacuum. The crude compound was purified by silica gel column
chromatography using ethyl acetate/cyclohexane (1/8) as eluant to give the title

compound (0.02g) as a foam.

1H-NMR(CDCI3): 0.75-2.00(m+s+s, 30H), 2.75(m, 2H), [4.22(bs)4.34(d) 3H),

[7.13(d)-7.33(d)-7.69(t), 3H], 9.15(bs, 1H).

Example 36

(E) 4,6-dichloro-3-[5-0x0-1-(2-adamantyl)pyrazolidin-4-ylidenemethyll-1H-

indole-2-carboxylic acid

Example 35 (0.02 g) was dissolved in dry dichloromethah_e'ﬁ ml) and
trifluoroacetic acid (1ml). The resulting soiution was stirred at 25° for' 1hr then
concentrated in vacuo. Trituration with diethy! ether of the residue gave the title

compound {0.003 g), m.p.190° dec.

1H-NMR(DMSOY): 1.50-1.92(m, 10H), 2.20-2.32(m, 4H), 3.67(d, 2H), 4.02(bs,
1H), 5.7(b, 1H), 7.26(d, 1H),[ 7.46(d)-7.51(t), 2H], 12.41(bs, 1H), 13.56(bs, 1H).

Example 37

(2) 4,6-dichioro-3-{5-0x0-1 -phenyl-pyrazolidin-4-ylidenemethyl}-1H-indole-2-

carboxylic acid

The intermediate 21 (0.125g) was dissolved in dry dichloromethane (5ml) and
trifluoroacetic acid (5mi). The resulting solution was stirred at 25° for 1hr then
concentrated in vacuo. Trituration with diethyl ether of the residue gave title.

compound acid (0.041g).

1H-NMR(DMSO): 4.15(d, 2H), 6.48(bm, 1H), 7.05(m, 1H), 7.14(d, 1H), 7.18(,
1H), 7.30(t, 2H), 7.41(d, 1H), 7.74(d, 2H), 12.24(s, 1H), 13.31(bs, 1H).

Pharmacy Examples
A. Capsules/ Tablets

Active ingredient - 200.0mg

Starch 1500 , 32.5mg
Microcrystalline Cellulose 60.0mg

Croscarmellose Sodium 6.0mg
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A conpound of fornula (1) [err]

or a salt, or

metabolically | abile ester thereof wherein R represents a_.group
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Magnesium Stearate 1.5mg

The active ingredient is blended with the other excipients. The blend can be
used to fill gelatine capsules or compressed to form tablets using appropriate
punches. The tablets can be coated using conventional techngiues and

coatings.

B. Tablet
Active ingredient +200.0mg
Lactose 100.0mg
Microcrystalline Cellulose 28.5mg
Povidone 25.0mg
Croscarmeliose Sodium 6.0mg
Magnesium Stearate 1.5mg

. The active ingredient is blenc_led with lactose, microcrystalline cellulose and part

of the croscarmellose sodium. The blend is granulated with povidone after
dispersing in a suitable solvent (i.e. water). The granule, after drying and '
comminution is blended with the remaining excipients. The blend can be
compressed using appropriate punches and the tablets coated using

conventional techniques and coatings.
C. Injection Formulation
Active ingredient

Sodium phosphate
NaOH gs desidered pH (range 3-10)

water for injection’gs to 1ml

0.1 - 7.00mg/mi
1.0 - 50.00mg/ml

The formulation may be packed in glass (ampoules) with a rubber stopper (vials,

syringes) and a plastic/metal overseal (vials only).



sel ected from hal ogen, al kyl, al koy, am no, alkyl am no,p=e ' 1
hydr oxy, trifluoronethyl, trifluoronethoxy, nitro, c afitPL T]W or

COR[err] wherein R err] represerds hydroxy, nethoxy,
or dialkytamno, mis zero or an integer 1 or 2; R[e?{]qpepmgsgﬂs a
cycl oal kyl, bridged cycl oal kyl, heteroaryl, bridged hetier cycllc or

optionally substituted phenyl or fused blcycllc car boc |IC group,
represents a C[err]al kyl ene chain or the chain 1
(CHerr])[err]Y(CHerr])[err] wherein ¥#is O S(On of "NR[err] and I ch
chains may be substituted by one or two groups selected from err]al kyl
optionally substi fut d by hydroxy X 1 aIkyLan1no or di al kyl am no, or

whi ch chai ns2aY B¢ j ASHEARIBVENIGIE R3 represents hydrogen,
al kyl or a nitrogen protectlng group: nis zero or an integer from1l to
2: pis zero or, an integer, from1l to 3; IS, Z r anlnteger from1l
to 3 with the pr flg%r\g eithe sum of p+q|sa§1 3680§ A

conpound as cl ai Mahnitolgdtw m 1 wherein mis 2 MRSJOQn@I orine at the 4
and 6 positions in the indole nucleus. 3. A compound as clainmed in
Claim1l to 2 wherein Ais a chain selected from-(CHerr])[err]-,

-(CH err]) [ epagked in glqssmials Gosyringes(witt 3 Risber stodper endiviplsrarily), a plastic
- (CH err]) [ effal WkrsealNHCO-  or

E. Inhalation Cartridges

, mg/cartridge
Active ingredient (micronised) 5.00
Lactose to 25.00--

The active ingredient is micronised in a fluid 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
capsule for use in a suitable inhalation or insufflation 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. The pKi values obtained with respresentative
compounds of the invention are given in the following table.



58 4. A conpound as clainmed in any of Clains 1 to 3
chain -CH err]NH. 5. A compound as claimed in any of |CRERUASEMEND SHEET

wherein R err] is a group selected fromoptionally substit gt
1-naphthyl, 2-pyridyl, 2-quinolinyl, cydohexyl or 2-adamangyf. ? 1?§!’
conmpound as cl ai ned in any of Clains 1 to 5 wherein Rlerr] ti 4 optional

substituted phenyl. 7. A conmpound as clainmed in any o
wherein R err] is phenyl. '

55

Example No. pKi
3 7.29
6 7.31
8 8.0
10 7.83
12 743
14 7.13
18 1.7
20 7.69
2 766 .
23 7.46 -
26 _ 712
27 7.7
28 7.38
34 .13

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.
Psychopharmacdiogy 1990, 102, 551-552. In this test the ability of the
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
ma/kg is referred to as the EDs, value.

Representative results obtained for compounds of the invention when given by
intravenous (IV) and oral (po) administration are given in the following table.
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8. The trans isonmer of a conpound as clained in any of Clains 1 to 7

8. (E) 4, 6-di chl or o- 3(5- 0xo0-'1- phenyl - pyrazol i di n-4-yl i Jg‘f—;’l&hﬁ-‘-
i ndo( e-2-carboxylic add and physiol ogi cal |y acceptabl e sal t pEBLAGE N
netabolically labile esters thereof. 10. The conpoundsg -

-4, 6-chl or 0- 3- (2- oxo- 1- phenyl -pyrrolidin-3-yl idenenethyl)}1
carboxyric add; (E)-4,6-dichlor-3-(2-0xo0-1-phenyl -pi perdi n{34yli deneneth
-1 Hindol e-2- carboxylic acid; (E) 4, 6-dichloro-3-[(5-0x041
- (4-am nophenyl)) pyrazol i di n-4-yl i deneret hyl ] - 1H i ndol e- 2-{car boxl i c
(2) '
4,6-Di chl oro-3-(2,5-di oggg&- phenyl - Ldazol i di ni4: yl i denenet hyl ) - 1H i ndol e-
2-carboxylic acid; (E) % ¥ chl or o 2, 5-di 6x& 1

- phenyl -i m dazol i di n-4-yli denenet hyly-1 Hindpbe- 2-carboxylic acid;
~4,6-Dichloro- 3[5 oxo-13(4-acetyl angpg- pheyl ) a4 azol i di n-4-yl i denenet hyl ] -
1 Hindol e-2-carboxyic acid; 4,6-D chloro-3-] E

0x0- 1- (4ur ei d- phenyl ) - p?razol i di n-40-99i denene?kf’ﬂ ]-1H indol e-2-carboxylic
add; 8 0.1 1.70

10 - 0.1 1.7

The compounds of the invention are essentially non toxic at therapeutically
useful doses. Thus for an example the compound of Exampie 8 showed no
adverse affects when administered to anaesthetised cats or conscious dogs at
doses up to 24mg/kg.
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4.6-Dichloro-3-[1-(4-netyl sul fam dophenyl) 5- oxo- pyrazol i di n- 4- yI I denenrt hy
| 1- 1Hindol e-2-carboxylic acid;

'4, 6- Di chl'oro- 3=(3-0x0=2-phenyl - i soxazm%]@fﬁw'smﬂﬂdﬂﬂﬁm-
4, 6-di chl 3-am nophen ra ifddn n 1 H
g 'Iﬂlﬂﬁﬂﬂgmﬁwﬂuﬂl( pheny LTy PO i e

i ndol e- 2- car box¥yl i"c dcid; (E) 4,6-di chPoro(2, 5-di oxo-1

- phenyl -pyrrolidin-3-ylidenenet hyl)-1Hindol e-2- carboxylic acrd; (E)
4, 6-di chl oro- 3-[ (5- ox0- 1- (1- napht hyl ) pyrazol i di n-4-yl i denenet hyl ] - 1H-i ndof e
- 2-carboxylic acid; and physiologically acceptable salts netabolTcarty

labile ester§_|§_lm§reof

A compound of formula (I)

(R),

or a salt, or metabolically labile ester thereof wherein R represents a group
selected from halogen, alkyl, alkoxy, amino, alkylamino, dialkylamino, hydroxy,
trifluoromethyl, triflucromethoxy, nitro, cyano, SOoRo0r COR wherein R,
represents hydroxy, methoxy, amino, alkylamino, or dialkylamino; m is zero or
an integer 1 or 2;

R, represents a cycloatkyl, bridged cycloalkyl, heteroary! bridged heterocyclic
or optionally substituted phenyl or fuséd bicyclic carbocylic group; |

A represents a C,_salkylene chain or the chain (CH,),Y(CH,), wherein Y is O,
S(O)n or NR3 and which chains may be substituted by one or two groups
selected from C4_galky! optionally substituted by hydroxy, amino, alkylamino or
dialkylamino, or which chains may be substituted by the group = O;

R represents hydrogen, alkyl or a nitrogen protecting group;

n is zero or an integer from 1 to 2;

p is zero or an integer from 1 to 3; .

q is zero or an integer from 1 to 3 with the proviso that the sumofp+q is 1,2
or3.

2. A compound as claimed in claim 1 wherein m is 2 and R is chlorine at
the 4 and 6 positions in the indole nucleus.

3. A compound as claimed in Claim 1 to 2 wherein A is a chain selected
from -(CH,)-, -(CHz)s-, -CH2 CO-, -CHNH-, ’CHzNCHa’, -(CHz)2NH-, -NHCO- or
-CH,0-.

This Sheet Has Been Replaced:
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11. Conmpounds as claimed in any of Claims 1 to 10 for use in therapy.
12: The use of a conpound as clainmed.in any of Clains 1 to 10 in the

R o foriem o | %ga;a |

carrier or excipi ehts"  $147 A met hod of treat ment of i ncl udihol

on the NVDA receptor conplex is of therapeutic benefit cg
adm ni stration of an effective anount of .a conpound as cl*at T any o
Claims 1 to 10. 15. A process for preparing the conpounds as defined in

Caim1l whicd conprA saempoand as plaimed in any obClaims 11 1g 3odigrein Al is the dheinul a
(1) wherein k-ghﬁpal n A has the meanings defined in daiml with the
provi so that not NHCO which conprises reacting the al dehyde (11)

5. A compound as claimed in any of claims 1 to 4 wherein R, is a group
selected from optionally substituted phenyl, 1-naphthyl, 2-pyridyl, 2-quinolinyl,
cyclohexyl or 2-adamantyl.

6. A compound as claimed in any of Claims 1 to 5 wherein R, is
optionally substituted phenyl.

7. A compound as claimed in any of Claims 1 to 6 wherein R; is pheny!.
8. The trans isomer of a compound as claimed in any of Claims 1to 7
9. . (E) 4,6-dichloro-3-{5-oxo-1-phenyl-pyrazoiidin-4-ylidenemethyl)-1H-

indole-2-carboxylic acid and physiologically acceptable salts or metabolically
labile esters thereof.

10. The compounds -

(E)4 6-d|chloro-3-(2-oxo-1 -phenyl-pyrrolidin-3-yl ldenemethyl)-1 H-lndole-z-
carboxylic acid;

(E)4,6-dichloro-3«(2-oxo-1 -phenyl-plpendm-s-ylldenemethyl) -1H-indole-2-
carboxylic acid;

(E) 4 6-d|chloro-3-[(5-oxo-1 ~(4-aminophenyl))pyrazolidin-4-ylidenemethyl]-1H-
indole-2-carboxylic acid;

(Z) 4,6-Dichloro-3-(2,5-dioxo-1 -phenyl-lmldazolldm—4~yhdenemethyl)-1 H-indole-
2-carboxylic acid;

(E)4 6—Dichloro-3—(2,5-dioxo-1'-phenyl-imidazolidin-4—ylidenemethy|)—1 H-indole-
2-carboxylic acid ;

4,6-Dichloro- 3-{5-oxo-1 —(4-acetylam|no-phenyl)-pyrazol|dm-4~y||denemethyl]-
1H-indole-2-carboxylic acid;
4,6-Dichloro-3-[5-ox0-1-(4-ureido-phenyl)-pyrazolidin-4-ylidenemethyl}-1H-
indole-2-carboxylic acid;

This Sheet'. Has Been Replaced
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a car boxyl

meani ngs

\“‘ned in forw. prfovi so t hat
not - NHCO o !“H““ “‘u ‘\Eﬁ Herleds 7 MAR: 887

presence of a

wherein R has the neanings defined in
formula (1) or is a protected derivative t hereof, .Rlerr]

S

rotectin roup_and err] is.a.nitrogen prat '
rossci g oyn, and R MR v

with the cyclit-amde of formula (rrn)

ase,

4,6-Dichloro-3-1-(4-methylsulfamidopheny!)-5-oxo-pyrazolidi n-4~yhdenemnhyl}-
1H-indole-2-carboxylic acid;

_4,6-Dichloro-3-{3-oxo-2-phenyl-isoxazolidin-4-ylidene methyl)-1H-indole-2-

carboxylic acid;

(E) 4,6-dichloro-3-{(5-oxo-1 {B-amunophenyl))pyrazohdm-4-yl|denemethy!]-1 H-
indole-2-carboxylic acid;

(E) 4,6-dichioro-3-{2,5-dioxo-1-phenyl-pyrrolidin-3-ylidenemethy!)-1H-indole-2-
carboxylic acid;

(E) 4,6-dichioro-3{(5-oxo-1-(1 -naphﬂwyl)pyrazol:d1n—4-ylxdenemethyl]—1 H-mdole-
2-carboxylic acid;

and physiologically acceptable saits metabolically labile esters thereof.

11. Compounds as claimed in any of Claims 1 to 10 for use in therapy.

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

13. A pharmaceutical composition comprising a compound as claimed in
any of Claims 1 to 10 in admixture with one or more physiologically acceptable
carrier or exczpnents

14. A method of treatment of a mammal including man for conditions
where antagonising the effects of exatatory amino_acids on the NMDA
receptor complex is of therapeutic benefit comprising administration of an
effective amount of a compound as claimed in any of Claims 1 to 10.

15. A process for preparing the compounds as defined in Claim 1 which
comprises: |

a) a process for preparing compounds of formula (1) wherein the chain A has
the meanings defined in Claim 1 with the proviso that A is not NHCO- which
comprises }eacting the aldehydg ()]

This Sheet Has Been Replaced
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-b) a process for the preparation of compounds of fornula (1) wherein Ais
t he chain -NHCO which conprises reacting the al dehyde

(ren)y. .. ._.or aprotected derivative thereof T
‘derivative (V1) [err]{ THiS SHEET HAS BEEN %Mgh‘ger ar
ereof

and RLerr] Iﬂiﬂﬁﬁi{lﬂll@llllluﬂltaa“eﬁtf’; s bl S o Rt B
e

c) a process’ fdr preparing a conpound formula (1) wherdin A iLs (‘.H[N.LJ

by reacting the aldehyde (11) or a protectied derivative
thereof with the phosphoran derivative (I

[err] wherein Rl err] has the neanings deflned I n
formula (1) or is a protected derivatiggo o thereof in the

presence of a base; /[L
R
oA/
A

an an

!
®), R

wherein R has the meanings defined in formula (1) or is a protected derivative

thereof, R, is a carboxy! protecting group and Rs is a nitrogen protecting group,
- with the cyclic amide of formula (lil) wherein R; and A have the meanings

defined in formula (1) (with the proviso that A is not -NHCO) or are protected

derivatives thereof, in the presence of a base;

b) a process for the preparation of compounds of formula (l) wherein Ais the

chain -NHCO- which comprises reacting the aldehyde (1il).

or a protected derivative thereof with the glycine derivative {Vill)

RgOCOCH-NHCONR,

O=P(OR,),

| Vi)
wherein R, is a group as defined in Claim1ora protected derivative thereof
and Rs and R; independently represent Calkyl. '

c) aprocess for preparing a compound of formula (I) wherein A is CH,CO by
reacting the aldehyde (i) or a protected derivative thereof with the phosphorane

derivative (IX) o

P(Ph),
R,-N

(X)

wherein R, has the meanings defined in formula (1) or is a protected derivative
thereof in'the presence of a base;-
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protecting groups, (ii) isolation of t conpound as a salit {t e?eo A '?I i)

conversion of a conpound of formula (1) a salt thereof iint
nmetabolically labile ester thereof or, (iv) conversion of fa compound of

formula (1) into a physiologically acceptable salt therof.

.d)..a process for preparing compounds of formula (1) wherein the exocyclic bond
!s inthecis configuration which comprises irradiating the corresponding trans
Isomer or a protected derivative therewith with UV light;

and if necessary or desired 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,

(iif) conversion of a compound of formula (1) or a salt thereof into a
metabolically labile ester thereof or.

(iv) conversion of a compound of formula (1) into a physiologically acceptable
salt thereof. :
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(E) -4, 6-dichl oro-3-(2-o0x0-1 -phenyl -pyrrolidin-3-ylidenenethyl)-1
2-carboxylic acid and physiologically accept -

netabolically labile esters thereof. 17.

'(E) -4, 6-di chl oro- 3-(2-o0xo- 1- phenyl -py rrolidin-3-yliden

2-carboxylic acid sodiumsalt.

INDOLE DERIVATIVES
ABSTRACT

This invention relates to compounds of formula

or a salt, or metabolically labile ester thereof wherein R represents a group
selected from halogen, alkyl, alkoxy, amino, alkylamino, diajkylamino, hydroxy,
trifluoromethyl, trifluoromethoxy, nitro, cyano, SOoRz0r COR2 wherein R,
represents hydroxy, methoxy, amino, alkylamino, or dialkylamino; m is zero or

" aninteger 1 or2;

R4 represents a cycloalkyl, bridged cycloalkyl, heteroaryi, bridged heterocyclic
or optionally substituted phenyl or fused bicyclic carbocylic group;

A represents a C{;alkylene chain or the chain (CH,),Y(CH,), wherein Y is O,
S(O)n or NR; and which chains may be substituted by one or two groups
selected from C,4_galkyl optionally substituted by hydroxy, amino, alkylamino or
dialkylamino, or which chains may be substituted by the group = O;

Rj represents hydrogen, alkyl or a nitrogen protecting group;

n is zero or an integerfrom1to 2; -

p is zero or an integer from 1 to 3;

q is zero or an integer from 1 to 3 with the proviso that the sumofp+q is 1, 2
or 3, which are antagonists of excitatory amino acids, to processes for the
prep'aratibn and to other use in medicine.
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1.

abosias 3

A compound of formuia (1)

or a salt, or metabolically labile ester thereof wherein R represents a group
selected from halogen, alkyl, alkoxy, amino, alkylamino, dialkylamino, hydroxy,
trifluoromethyl, triflucromethoxy, nitro, cyano, SOoRo0r CORp wherein Ry
represents hydraxy, methoxy, amino, alkytamino, or dialkytamine; m is zero or
an integer 1 or 2; _

R, represents a éydoalkyl, bridged cycloalkyl, heteroaryl, bridged heterocyclic
or optionally substituted pheny! or fused bicyclic carbocylic group;

A represents a C_Malkylene chain or the chain (CH,),Y(CH,), wherein Y is O,
S(O)n or NR3 and which chains may be substituted by one or two groups
selected from C4_salkyl optionally substituted by hydroxy, amino, alkylamino or
dialkylamino, or which chains may be substituted by the group = O;

R3 represents hydrogen, alkyl or a nitrogen protecting group;

n is zero or an integer from 1 to 2;

p is zero or an integer from 1 to 3; .

q is zero or an integer from 1 to 3 with the proviso that the sumofp+q is 1, 2
or 3.

2. A compound as claimed in claim 1 wherein m is 2 and R is chlorine .at
the 4 and 6 positions in the indole nucleus.

3. A compound as claimed in Claim 1 to 2 wherein A is a chain selected
from -(CH,),-, -(CHa)s-, -CHz CO-, -CH NH-, -CH,NCH;-, (CH;)2 NH-, -NHCO- or
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4, A compound as claimed in any of Claims 1 to 3 whereliTAis-the-chain————
~CHaNH-,
S. A compound as claimed in any of claims 1 to 4 wherein R, is 2 graup

selected from optionally substituted phenyl, 1-naphthyl, 2-pyridyl, 2-quinolinyt,
cyclohexyl or 2-adamantyl.

6. A compound as claimed in any of Claims 1to 5 wherein R, is
optionally substituted phenyl.

7. A compound as claimed in any of Claims 1 1o 6 wherein R, is phenyl.
8. The trans isomer of a compound as claimed in any of Claims 1 to 7

S. (E) 4,6-dichloro-3-{5-oxo-1-phenyl-pyrazolidin-4-ylidenemethyl)-1H-
indole-2-carboxylic acid and physiclogically acceptable salts or metabolically
labile esters thereof.

10. The compounds:-

(E) 4,6-dichloro-3{2-ox0-1-phenyl-pyrolidin-3-yl idenemethyl)-1H-indole-2-
carboxyfic acid; '
(E)4,6-dichloro-3«(2-oxo-1-phenyl-piperidin-3-ylidenemethyt) -1H-indole-2-
carboxylic acid;

 (E) 4,6-dichioro-3-{(5-oxo-1-{4-aminophenyl))pyrazolidin-4-ylidenemethyll-1H-
indole-2-carboxylic acid;

(2) 4,6-Dichloro-3-(2,5-dioxo-1-phenyl-imidazolidin-4-ylidenemethyl)-1H-indaole-
2-carboxylic acid; :

(E) 4,6-Dichioro-3-(2, 5-dioxo-1-phenyl-imidazolidin-4-ylidenemethyl)-1H-indole-
2-carboxylic acid ;

4,6-Dichloro- 3-{5-oxo-1-{4-acetylamino-phenyl}-pyrazolidin-4-ylidenemethyl]-
1H-indole-2-carboxylic acid;
4,6-Dichloro-3-{5-oxo-1-(4-ureido-phenyl)}-pyrazolidin-4-ylidenemethyl}-1H-
indole-2-carboxylic acid,
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4,6-Dichloro-3-{1{4-methyisulfamidophenyl)-5-oxo-pyrazolidin-4-ylidenemrthylj--
1H-indole-2-carboxylic acig;
4.6-0id\!oro-3-(3-oxo-2-phenyl-isbxazolidin-4—ylidene methyl)-1H-indole-2-
carboxylic acid;

(E) 4,6-dichloro-3-{(5-oxo-1-(3-aminophenyl))pyrazolidin4-ylidenemethyi]-1H-
indole-2-carboxytic acid;

(E) 4,6-dichloro-3-{2,5-dioxo-1-phenyl-pyrrolidin-3-ylidenemethyl)-1H-indole-2-
carboxylic acid; -

(E) 4,6-dichloro-3-{(5-oxo-1-{1-naphthyl)pyrazolidin-4-ylidenemethyl}-1H-indote-
2-carboxylic acid;

and physiologically acceptable salts metabolically labile esters therecf.

11. Compounds as claimed in any of Claims 1 to 10 for use in therapy.

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

13. = Aphamaceutical composition comprising a compound as claimed in
any of Claims 1 to 10 in admixture with one or more physiclogically acceptable
carrier or excipients.

14. A method of treatment of a mammal including man for conditions
where antagonising the effects of excitatory amino,acids on the NMDA
receptor complex is of therapeutic benefit comprising administration of an
effective amount of a compound as claimed in any of Claims 1 to 10.

15. A process for preparing the compounds as defined in Claim 1 which

comprises:

a) a process for preparing compounds of formuta (1) wherein the chain A has
the meanings defined in Claim 1 with the proviso that A is not NHCO- which
comprises reacting the aldehyde ()



-

AEPLACEMENT SHEET |

19 JUN 1209
0
cHo
| oA
N TcoRr, N\ f’
®), R, A
an an

wherein R has the meanings defined in formula (I) or is a protected derivative

thereof, R, is a carboxy! protecting group and Rs is a nitrogen protecting group,
- with the cyclic amide of formula (lif) wherein R; and A have the meanings

defined in formula (1) (with the proviso that A is not -NHCO) or are protected

derivatives thereof, in the presence of a base;

b) a process for the pfeparation of compounds of formula (1) wherein Ais the

chain -NHCO- which comprises reacting the aldehyde (iil).

or a protected derivative thereof with the glycine derivative TV1If)

RgOCOCH-NHCONR,

O=P{OR,),
(v
wherein R, is a group as defined in Claim 1 or a protected derivative thereof
and R and R; independently represent C,.alkyl.

c) aprocess for preparing a compound of formula () wherein A is CH,CO by
reacting the aldehyde (1i) or a protected derivative thereof with the phosphoran:

derivative (IX)
o]

- P(Ph),

o
(X)

wherein R, has the meanings defined in formula (1) or is a protected derivative
thereof in' the presence of a base;
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d) a process for preparing compounds of formula (1) wherein the exocyclic
bond is in the cis configuration which comprises irradiating the corresponding

trans isomer or a protected derivative therewith with UV light;

and if necessary or desired subjecting the resulting compound to one or more of
the following operations.

(M removal of one or more protecting groups,

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

(iif)  conversion of a compound of formula (1) or a salt thereof into a
metabolically labile ester thereof or,

(iv)  conversion of a compound of formula (1) into a physiologically acceptabie
salt therof.

16.  (E)-4,6-dichloro-3-(2-oxo-1-phenyl-pyrrolidin-3-ylidenemethyl)-1H-indole-
2-carboxylic acid and physiologically acceptable salts or metabolically labile
esters thereof.

17.  (E)-4,6-dichloro-3-(2-oxc-1-phenyl-py rrolidin-3-ylidenemethyl)-1H-indole- .
2-carboxylic acid sodium sait.
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