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Compounds of formula (I), or a salt or a non toxic metabolically labile esters thereof, wherein Y represents a carbon atom; Z is
the group CH which is linked to the group Y via a double bond and X is CH or Z is methylene or NR1 and X is a carbon atom linked
to the group Y via a double bond; A represents a C)_zalkylene chain and which chain may be substituted by one or two groups selected
from Ci.galkyl optionally substituted by hydroxy, amino, Cj—4alkyl amino or Ci.4dialkyl amino or which chain may be substituted by the
group =0; R represents a halogen atom or Cj-4alkyl group; Ry represents a hydrogen, a halogen atom or Ci4alkyl group; R2 represents
optionally substituted phenyl, a 5 membered heteroaryl group containing | to 3 heteroatoms selected from oxygen, sulphur and nitrogen or
6 membered heteroaryl group containing 1 to 3 nitrogen atoms, processes for their preparation and their use as glycine antagonists.
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group Y via a double bond; 10 A represents a (Jerr]al kyl ene chain and

whi ch chai n may quggg)@ght uted by one or two groups sel ected f r o EIe®bdidas
al kyl optionally substituted by hydroxy, am no, Clerr]al kyl am no or
C err]dial kyl amino or which chain may be substituted by the group =0; R

represents a hal (GCETRAHYDROQUINOLINE BERIVATIVES AB GLYCIRE ANTRBIONIRRES 2
hydr ogen, a hal ogen atomor C[err] alkyl group; R err] represents phenyl
whi ch nmay be substituted with up to 3 groups sel ected from hal ogen,
hydrogen, or [err] wherein Rerr] is CORlerr], [err], NHCORerr], [err] or
NH SJerr] Rerr] group or Rierr] is a5 nmenbered heteroaryl gr oup
containing 1 to 3 heteroatons sel ected from 20 sul phur and

ni trogen; or 6 menbEhisdinkentianoslglesgtaodp %&\télfﬁtfﬁ@/ Oﬂlﬂ"@“’}ﬂ dedwdiveas tns
Rlerr] represents afroaBksus for NYR&IPX pregiirafider rtb PHepmrceutizap; chihpbsitiomsd

Rerr] and Resr) et%ﬂﬁ%wﬁﬁgﬁgﬁﬁg Pﬂ%"d%%gﬁ”&?%%n o i PRt o FeltBs €8 17
attached represent 2 3atdutetrahydpquinalineededvativesr wbighi are Betenp angt sreeific v

3 containi ng an addaritagomibtsisiexaitatehpamifd &6ldé.r om oxygen, sul phur or
nitrogen Rlerr] represents a hydrogen atomor Clerr] alkyl, C[err] aI koxy,

or phenyl; R err] represents hydrogen or err] al kyl group R err]
represents hydrogerCaripgiafrall, IBiogigasic aod %edq:leat phamb-gw (—@ttﬁrﬁoh(al I8 pp.

EF lﬁ i t lrjfa e?eg!g% one 6%-76” ¢9§'.’¥ drt@é&hé@r h@%&h@féﬁ-ﬁfﬂa&?f Qgﬁ?h Sd-‘rBQﬁibenes
hydr ogen, IOC[ err] an{iﬂm 9°°ol fﬂf’ .r8 g‘i’é@?lﬁ‘%ﬁ%ﬁ Wgs't%eefghﬁﬁkgw\

integer from1 to zgcemoAcﬁmpteb:d:ut@hbesﬁ oniyweak in vivoiaslivibt. i Mareparticidady,
conpounds  of it teaches that such derivatives substituted at the 4 position by the group
CH2CO2H or CH2CONHPh have little or no in vivo activity when

15 administered systemically (ip).

WO 97/12870 and WO 98/07704 describe novel 4-substituted-2-

- carboxy-tetrahydroquinoline derivatives which not only have a good in

vitro affinity for the strychnine insensitive glycine binding site associated

20 with the NMDA receptor complex but also have good in vivo activity
when administered intravenously (iv).

We have now discovered a novel group of -4-substituted-2-carboxy
tetrahydroquinoline having a particularly useful profile of activity as

25 selective antagonists for the strychnine insensitive glycine binding site
associated with the NMDA receptor complex.

Thus the present invention provides a compound of formula ({)



formula(l)or a salt or a non toxic netabolically |labile esters thereof,
wherein Y represents a carbon atom 15 Zis the group CH which is |inked
to the group Y vi %4l e bond and X is CH or Z is nethyl ene oPCRIRPN03936
and X is a carbon atomlinked to the group Y via a double bond; A
represents a CJerr] al kyl ene chain and which_chain may be substituted by
one or two groups selected fromerr] al kylzoptionally substituted by 20
hydroxy, amino, C[err] alkyl amno or (Jerr] dialkyl am no or which chain
may be substituted by the group =0; R represents ®,hal ogen atom R1
represents a hydrogen or a hal ogen atom R erjgl-yepresents phenyl which may
be substituted with up to 3 groups 25 sel ected from hal ogen, hydrogen,
or [err] wherein Rlerr] is COR[err], [err], R or], [err] or NH SO err]
Rlerr] group or Rlerr] is a 5 nenbered hetgroanyl group containing 1 to 3
het er oat ons sel ected from oxygen, sul phur fand & trogen; or 6 nenbered

het eroaryl group containing 1 to 3 nitrgger
] Ple

0 30 Rl err] represents
an amino or a hydroxyl; Rerr] and Rfer h i nflependently represents
hydrogen or Clerr] al kyl group or R[] gLt AR ether with the :
nitrogen atomto which they are attached repre§ent a urated 5-7 nmenbered

het erocyclic group optionally 4 containing Hn additional heroatom

sel ected from oxygen, sul phur or nitrogen R err] represents a hydrogen atom
or CJerr] alkyl, C[err] al koxy, or phenyl; R err] represents hydrogen or
Cerr] alkyl group; 5 Rlerr] represents h ogen, optionally substituted
Clerr] alkyl (optionally substituted by one or nore hydroxy carboxyl and

am no group), €Yk a salt or a non toxic metabolically labile esters thereof, wherein
Y represents a carbon atom;
Z is the group CH which is linked to the group Y via a double bond and
X is CH or Z is methylene or NR,, and Xis a carbon atom linked to the
group Y via a double bond ;

10 A represents a C, ,alkylene chain and which chain may be substituted by
one or two groups selected from C, s alkyl optionally substituted by
hydroxy, amino, C,_ alkyl amino or C,_, dialkyl amino or which chain may
be substituted by the group =0;

R represents a halogen atom or C, alky! group;
15 R, represents a hydrogen, a halogen atom or C,_ alkyl group;
R2 represents phenyl which may be substituted with up to 3 groups
selected from halogen, hydrogen, or (CH2)hR3 wherein R3 is CORy,
NRgRs, NHCOR7, NHCONRgRg or NH SO2 Rqp group orRoisa 5
membered heteroaryl group containing 1 to 3 heteroatoms selected from

20 oxygen, sulphur and nitrogen; or 6 membered heteroaryl group
containing 1 to 3 nitrogen atoms
R4 represents an amino, a hydroxyl or C,_, alkoxy group;

Rs and Rg each independently represents hydrogen or C,_, alkyl group
or

25 Rs and Rg together with the nitrogen atom to which they are attached
represent a saturated 5-7 membered heterocyclic group optionally




Rlerr] represents hydrogen or CJerr] alkyl group; R err] represents
hydrogen, (ferr] alkyl or a nitrogen protecting group; nis zero or an

i nteger from1l to WOMEeMLIk he proviso that when X is a 10 car b@eTEPHMA3936
| inked to the group Y via a double bond then R err] is hydrogen; For use in
medi ci ne the salts of the conpounds of fornmula (1) will be physiologically
acceptabl e thereof. Qther salts however may ®e useful in 15 t he
preparation of the conpounds of formula (1) or physiologically acceptable

salts thereof. Therefore, unless gtherw se state references to ts
i ncl ude both physi o|cegt%@n9yaac€€<§@a'ﬂﬁ'g‘§faﬁf aﬁ%éﬁ&ﬁ- F‘Bﬂ&%ﬂﬂb?@ﬁ*‘vfy or
acceptabl e salts of nitregemunds of forrmula (1). 20 Sui t abl e

physt ol ogi cal 1y accq AlNngscits ahyRtoddM RO BIC ATyl T ANGRY! GpHegl; ude base
addi tion salts and, ere a rgg | ate, acid aldéfltl_on salts. Suitable

physi ol ogi cal | y accéﬁﬁ@ﬂrﬁs%ﬁ% dr9gPp 06 G4 2YIIBHP onpounds of formula (1)

i nclude al kal i gret alRgprreptdsants) dydeagen, septiopaliyi csubstitusedii Gy aliyt dsptionally

cal ci um magnesi um anf@TEN Y Bhe BF hidre hPdrdRY cftiokyFand amﬁﬁiq}Buﬁ}?bﬁén 1£- 9
| ysine and argi nine)_and organi ¢ bases §Eg @rocal_ne, phenyl benzyl am ne, -
et hanol ani ne di et hafA1ioPFRSSRANYEMREen o Cot KA GIRYRe) . The conpounds of
formula (1) and/or &g représentohydragen,dC,matiyl oua airag@en proteeting groppr at es)

and the invention i pGkydesecphl int fh Yabes. The termhalogen refers to a
fluorine, chlorine, bromne or 1odine atom 5 The term derr] al kyl as

used herein ast% group or part of a group refers to a straight or branched
chai n al kyl group céntfarthengefmbodinerto of trer biowertiom prexigepl compounds h of
groups include neth ’ P ' BYfnetdbola/ labilé O8isd! th
secondary butyl or ?%ﬂﬁ%%kb%%ﬁ &ISa tzﬁr)llqé{?err]e s a é’lor 6 rrerrbetr ee&eof.
heteroaryl group th™HeRiP be for exanple furanyl, thiophenyl, inidazolyl,

t hi azol yl, oxazol yl Y represinits acarbon atom; _
15 Z is the group CH which is linked to the group Y via a double bond and

X is CH or Z is methylene or NR,; and Xis a carbon atom linked to the
group Y via a double bond ;
A represents a C,; alkylene chain and which chain may be substituted by
one or two groups selected from C, 5 alkyl optionally substituted by
20 hydroxy, amino, C, alkyl amino or C,_ dialkyl amino or which chain may
be substituted by the group =0;
R represents a halogen atom;
R1 represents a hydrogen or a halogen atom;
R2 represents phenyl which may be substituted with up to 3 groups
25 selected from halogen, hydrogen, or (CH2),R3 wherein R3 is CORg4,
NRgR5, NHCOR7, NHCONRgRg or NH SO2 R4p group orRg isa §
membered heteroaryi group containing 1 to 3 heteroatoms selected from
oxygen, sulphur and nitrogen; or 6 membered heteroaryl group
containing 1 to 3 nitrogen atoms
30 R4 represents an amino or a hydroxyl;
Rs and Rg each independently represents hydrogen or C,, alkyl group
or
Rs and Rg together'with the nitrogen atom to which they are attached
represent a saturated 5-7 membered heterocyclic group optionally



pyrimdinyl. 10 Wien Rlerr] and R err] together with the nitrogen atom
to which they are attached forma saturated 5-7 nenbered heterocyclic group
optional |y cont ai WPA¥SHM addi ti onal heroat om sel ect ed from oxygdiCT/EPAYRI6
or nitrogen this may be norpholino, 2,6 dinethyl norpholino,

t hi onor phol i no, piperidino, pyrrolidino, piperazino or N-nethyl piperazino.
15 When R2 is a substituted phenyl group thjgs is conveniently a nmono
substituted phenyl group. The substituent is conveniently in the neta

position or nore conveniently in the para position. 20 When X-Y
represents a doubl eohtaitingt he additionxid kerdatdérar sulested fropw smagenasulphaeasdr one
asymetric carbon ak anely the carbon atom occupying the 2 position of

the 1, 2, 3, 4 tetra rqu|noI|ner|ngn{ é iﬂd ot her a(s%rmetrlc car bon
atons are possi bl e RfaPRRSSatsa HyRfeaen atom of &4 akye CundlkpXy. SEPNeRYE al |
enanti oners and di ﬁgwpmarﬁshydrdgénwm,gsﬂ%gmud;hereof are enconpassed

within the scgpe ofg P,g?,ré%gﬁ%nhww \Q? lnse%ss](ﬂ{tg@rgserg, ,a@é{,&m"g

bond, the conpounds
atons (nanely the éHP#&HteétWQR:EGW y@m;_ca §M"P groyp).tphenyl; 2,

3, 4 tetrahydroqui Ry4i represents Qﬂirogelsmmghlmngrcmbese nmay be represented by
the formulae (1la, 1 [err aped bond
i ndi cat es t hat the%b gﬂf&éeégr\tydr?ﬂén (? nalel oforah %g ané(gﬁgg%ﬁlerred to
as the [err] confi §uiSA8rePr %é"tﬁgﬁ‘k@ﬁm Adfocdtwisn t”l’%tp"‘?‘f@ ghatvihen Kelsody t he

pl ane of the f@aper carmbnl atorefiinkeddtd ahé@sgroup o¥f viguaatioulsle bond ftiken Rds

asymretric carbon ﬁ&&)@eﬁre possible in the groups R2. It 10 is to be
understood that all”enént’i onmers and di astereoners and ni xtures thereof are

enconpassed within the scope of the present invention.
For use in medicine the salts of the compounds of formula (I) will be

physiologically acceptable thereof. Other salts however may be useful in
15 the preparation of the compounds of formula () or physiologically
acceptable salts thereof. Therefore, unless otherwise stated, references
to salts include both physiclogically acceptable salts and non-
physiologically acceptable salts of compounds of formuia (f).

20 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, calcium, magnesium and ammonium salts, formed with

25 amino acids (e.g. lysine and arginine) and organic bases (e.g. procaine,
phenylbenzylamine, ethanolamine diethanolamine and N-methyl
glucosamine).

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

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



Non-toxic nmetabolically |abile esters of conmpound of fornmula (I) are esters
of. conpounds of fornmula (1) that are hydrolysed in vivo to afford 15

sai d conpound of M&*H{§#H1| and a physiol ogically acceptabl e al coNST/EPIEIP36
toxic netabolically esters of conpound of formula (1) nmay be fornmed by
esterification, for exanple of any of the carboxylic acid groups in the
parent conpound of general fornmula (I) with,gwhere appropriate, prior
protection of any other reactive groups present in the nolecule, followed
20 by deprotection if required. Exanples of such netabolically labile
esters include (] er Thelémym Cesalkylsaseused hereiryasargreupy:lr pagtafasgrovipirefars to ed

or 7 unsubsti tut |
di et hyl ami no) et hyl Q%té@'ﬁ %bcﬁ Bhdin(dlkdl g rB tRfitdinthg f%nﬁl‘i M“? carbon

| No) et h) I r | esters
such as, acyl oxymet atpm, %ﬁag’lplﬁ%ﬁféﬂ @FQuPs Dy emeﬁ]ﬁ t@fh B t'% ropyl,
pi val oyI oxyet hyl , aniutylyissbutyl, sedondaryebubyyettwllarybum met hoxy- 1 5
-nethyl)ethylca§bonyloxyethyl benzoyloxyethyl

I sopr opoxycar bonyl oxymnet h 1-iso ar bonyl ox

cycl ohexyl car bony! o%ﬁ'?t |isa§ nyﬁl dJdRe PaY &’?fﬁ/?@ S; wpy be for
cycl ohexyl oxycar bongokmpleretdnmyl lhloyhéMemidaquthﬂ)(azplybxqmzwl pyridyl or
(4-tet rahydropyrany ﬁ.ﬁ, { bonyl oxyet hyl or 1-(4- 10

t et rahydr opyr anyl )ca ony oxyet hyl . The group R is conveniently chlorine.

The group R err] is conveniently a hydrogen or a chlorine atom 15 A
preferred cl ad® of Wblepoagohmdnﬂg togather(#v)thittoet#ﬁh’bgemat@hrﬂomhk:hcthewr'ame

and Rerr] is a hym@ éﬁ‘!rét%ﬁ élzomenﬁécré’& th'é%roﬂfc% o‘fﬁuéﬁﬂlyo‘c
'ng A8 %d iti

conmpounds of formul or.i ne_and

hydr ogen atom 20 Q@?eh?fBBW so?'?ﬁ‘%‘? drm L 555 sg*p ur or
conpounds of fornulnitrbgeni s tthist maywhbeh trivephlinbon 28 ordimethyimoriholion, i s

[err] configuratio ; trBlidin®,Qsibéraioiof N-fheth EfaiHoAt | on

(1a) and that kn mﬁpﬁ:ﬁﬁor}:ﬁ@hﬁbfb‘éﬁdﬁfo‘?% e Pib B
When R2 is a substituted phenyl group this is conveniently a mono
substituted phenyl group. The substituent is conveniently in the meta

position or more conveniently in the para position.

20 When X-Y represents a double bond, the compounds of formula (l)
possess at least one asymmetric carbon atom (namely the carbon atom
occupying the 2 position of the 1, 2, 3, 4 tetrahydroquinoline ring system)
and other asymmetric carbon atoms are possible in the group Rp. ltisto
be understood that all enantiomers and diastereomers and mixtures

25 thereof are encompassed within the scope of the present invention.

When X-Y represents a single bond, the compounds of formula (1)
possess at least two asymmetric carbon atoms (namely the carbon atom
occupying the 2 and 4 position of the 1, 2, 3, 4 tetrahydroquinofine ring

30 system) and these may be represented by the formulae (1a,1b,1c and
1d).



the carbon atomin 4 position is [err] configuration and the carbon atomin
2 25 positionis in [err] configuration (1c). Wien Ais an optionally
substituted (] erryYoa4stene chain this may be, for exanple, net AETERE/03936
et hylene or C=0. 30 A preferred class of conpounds of fornula (1)

i ncl udes those wherein Ais a chain selected from-CHerr]-, [err], C=0O
Wen Z is a group NR[err] this is conveniengly the group NH 8 A
preferred class of conpounds of formula (1) includes those wherein Z is CH
which is linked to the group Y. via a double bond ,a neth_lene or a NH
group. 5 When R err] is anf&ptionally substituted J ; [
conveni ently phenyl substif
in which R err] is hydrogds
met hyl, ethyl) [err] rep esynts a saturated 6 nenbareo ring containing _
oxygen e.g. norpholino; %CHA NNHCOR7 wherein R7 isjhydkogen, alkyl e.g. 10

met hyl , isopropyl, iseb “phenyl; [err] V\/nere' i s hydrogen;

gk Rl err] is hydrogen, &erR¥pal kyl (e.g.

(CHerr])nNH S err] which Rerr] is a ) methyl. n is zero
or an integer fromR™tO¥Z; Exar’rpj a of such Rﬁgrps mnc @q{phenyl
(optional ly substitued by agino, E_Paboxycar bonyl am nay acetyl gﬁ no or

met hanesul phonyl am no) 15 Wen R2 | ubstituted phenyl the su )I tuents
are conveniently in the nmeta or nore preferably in the para position. Wen
R2 is a 5 or 6 nenbered heterdaryl group as above defingl this is 20

conveniently pyridyl e.g. 8 Ryri dyI . A preferred cl agS"of conpounds of
formula (1) is that wherei Q m@ represents phen goptl onal |y
substituted by acetyl ﬁm g, t hanesul phonyl an go) 3 pyridyl. Wthin
this class those wherei f' R2E2 i s phenyl are pdfti uI arly preferred.
R N” “ScoH R N™ ™ co,H
H (1) : (1d)

5 The solid wedge shaped bond indicates that the bond is above the plane
of the paper and is referred to as the B configuration. The broken
indicates that the bond is below the plane of the paper and is referred to
as o configuration.

Further other asymmetric carbon atoms are possibie in the groups Ra. It
10 is to be understood that all enantiomers and diastereomers and mixtures
thereof are encompassed within the scope of the present invention.

Non-toxic metabolically labile esters of compound of formula (i) are
esters of compounds of formula (l) that are hydrolysed in vivo to afford
15 said compound of formula | and a physiologically acceptable alcchol.
Non toxic metabolically esters of compound of formula () may be formed
by esterification, for example of any of the carboxylic acid groups in the
parent compound of general formula (1) with, where appropriate, prior
protection of any other reactive groups present in the molecule, followed
20 by deprotection if required. Examples of such metabolically labile esters
include Cq.4alkyl esters e.g. methyl or ethyl esters, substituted or



A further preferred class of compounds of fornula (I) is that wherein X is
a carbon atomlinked to the group Y via a double bond. 30 A preferred
group of conmpound¥O8P644¥¥ nul a(1) is that wherein Ais is a chai nPGHERSSNINI6
from-CH err]- or [err], Zis a group CHwhich is |linked to the group Y via
a doubl e bond or a net hyI ene group, or Ais the chain COand Zis an NH
group, Ris chlorine, Rlerr] is chlorine or shydrogen and WO 99164411
PCT/ EP99/ 03936 R err] S phenyl (optionally substi tued by
acetylam no or nethanesul phonyl am no) or 3-pyridyl. 5 Specific
preferred conpoundsysdubstituted antihoalkyli estérsde.g. aminoethyl, 2-(N,N- diethyiamino)

() 7-chl or o- - ( 2- ox0g s pREny centiohdyt| bl6Re b oyl ekl Bhich %,

qui nol i ne car boxyl i
([err])7-chloro-4- (acmwm&thylemor p§racsiorvethybnea gy | ) - 1pivaloyloxymethyl, -
, 2,3, 4-tetrahydro- wauymyetnw Caidetoryhiethylci d- lécetoxyetiydd 1-(1-methoxy-1-

physi ol ogi cal | acce sodium 4_salt) no

nmet abolically gabl i @@ﬁg*@’c@r rhi%)/e rg'rs thereof‘l (-)-So drbén‘%illﬁxyethyl
7- chl or o- 4- ( 2- oxo- nspw@npxywwm@mnaﬁ i i dene) - 1, Pisppaopoxycarbonyloxyethyl,
t et rahydr o- 2- qui nolg onyRxyfetHyddi Um1-cyclohexylcarbonyloxyethyl ester,

e A ol rreorhrgomt.

7-chl or o- 4- ( 1- phenjktﬁﬁahydrppvmavbm)zammof 12,3,4- or 1-(4-

t et r ahydr oqui nol i nﬁeﬁaﬁy’ﬂrbﬁbﬂh%&rb&hﬂéh@ih)ﬂpem fi c preferred conpounds of
the invention include:

()-7-chloro-4-(1- (3 pyr|d|n [err]-pyrrolln 2-one-3yl)-1, 2,3, 4-

t et r ahydr oqui nol i neFhe graupdxia sanvapieptly chiorine.

() - 7- chl or o- 4- ( 1- phenYhé gfédp aqﬁsdariwlimwyawamgfém Shibjind afoni, 4-
t et rahydr oqui nol i ne-2-carboxlic acid

5, 7-di chl oro- 4- (1- phenyl -[err rroI|n e
E)et rahydroqw 13 ngﬁ ﬁef&rréex[!aﬁé q_{‘gy mpounds o fon}/nu!)a(l) i that wherein R is

(+/-)-7-chl oro-4- (bh(meqﬂsadnydmgphemd chilering atom.r ol i n- 2- one- 3yl ) -

A further preferred class of compounds of formula(l) is that wherein R is
chlorine and R4 is a hydrogen atom.
20
When X-Y is a single bound, a preferred class of compounds of formula
(1) is that in which the carbon atom in 4 position is g configuration and
the carbon atom in 2 position is in a configuration (1a) and that in which
the carbon atom in 4 position is a configuration and the carbon atom in 2
25 position is in B configuration (1c).

When A is an optionally substituted C,., alkylene chain this may be, for
example, methylene, ethylene or C=0.

30 A preferred class of compounds of formula (I) includes those wherein A
is a chain selected from -CH2-, -(CH2)2-, C=0.

When Z is a group NR41 this is conveniently the group NH.



' 2, 3, 4-t et rahydr oqui nol i ne- 2-carboxylic acid,

+/-)7-chl oro-4-( anesul f onyl am no) - 1- phenyl-[err]-pyrro

3yl)-1, 2,3, 4- tetréw é?oqu?nollne 2-carboxylic acid, 30 ﬂd}aﬁwﬂﬂﬁbs
([err])-7-chloro-4-(2-oxo-1-phenyl - 3- plperldlnylldene) 1,2, 3,4-tetrahydro-2
 qui nol i necarboxylic acid, 10

([err])-7-chloro-4-(2,5- dIOXO 1- phenyl -i m daBol i di n-4-ylidene)-1, 2, 3, 4-

t et rahydr o- 2- qui nol i necar boxylic acid,
()-7-chloro-4-(2-oxo-1-(pyridin-3yl)-pyrrolidin-3-y e) -

t et r ahydr o- 2- qui nol iA prefemest glasscof cympounds of formula (I) mcludes those wherem Z
[err])-7-chloro- 4- (2 cpkahibh(id linked 10 tha group evidla goubiebond na ethylewao) a

2, 3,4-tetrahydro- %uggt Ilnecarboxyllc aci d,

[err])? chl oro-4-( ((4 nethanesulfonyl anino)phenyl-pyrrolidin-3-
|'i dene) -1, 2, 3, 4-tetrahydro-2-qui nol i necar boxylic acid,

7-

di chl or o- 4-g 2- oxghdn R3Miersn bptiymaliyl subistitlley |phéayiedrolip2hi i6- tertvealently o-
507 di (Z:hﬂglrgOLfI ?S g}ggﬁﬁyﬂiggt@@%é%}l?%é%Uﬁétltﬁ%nt selpcted frgm %szntﬂRgRi in

it et r ahydr o- qui nol i navfich Ué)!WFQQQﬂ:?Gd (Qmﬁt hysicagem)C..aliy! &95!"&‘%l etavy
acceptabl e salts (eopNRg Rgo tepresants Ja saturated 6 membered| ringilcontdinihg loxygen er s

;0r enantioners ther%ps{ %‘?’ h@ﬁf,g?{fﬁ(ém}g@cgﬂﬁj %HCSIH%@,[% )|s r8§e L. alkyl eg.

‘phy3|olog|cal acce
lant agoni st s. e paethyly isaprgpyin ispbutyh plemyk E'Rél “thﬁée‘" Rg is
‘strychni ne insensit hyem@lemcwﬁ iuNHiIsmzsR mawatcm ﬁﬁ;dlsvmkw é.5emstiyh n is

Tecentor comiex T §°§3E8§?p’§ﬁ?9§§efﬁ§ fﬂ‘t’é%"maé“us ol 1, Groupd Al
prevention of neuropbﬁmd dtoptigaaiyy  substiteed e by afMiRL, dlkhl&s&car "t“ﬁ@-

conpounds are usef uleé ngrani,h@oi—mhmulpﬁonymmbpm c injury which follows
cerebral strok% t hronboenbol i ¢ stroke, henorrhagi c stroke, cerebral
i schem a, cerebral . . . .

When Rj is substituted phenyl the substituents are conveniently in the

meta or more preferably in the para position.

(
1,
(
y
5,
1

When Ry is a § or 6 membered heteroary! group as above defined this is
20 conveniently pyridyl e.g. 3-pyridyl.

A preferred class of compounds of formula (I) is that wherein R,

represents phenyl (optionally substituted by acetylamino,

methanesulphonyiamino) or 3-pyridyl. Within this class those wherein R,
25 is pheny! are particularly preferred.

A further preferred class of compounds of formula (1) is that wherein X is
a carbon atom linked to the group Y via a double bond.

30 A preferred group of compounds of formula(l) is that wherein A is is a
chain selected from -CH,- or -(CH,),-, Z is a group CH which is linked to
the group Y via a double bond or a methylene group, or A is the chain
CO and Z is an NH group, R is chilorine, R, is chlorine or hydrogen and



25 vasospam hypogl ycem a, ammesi a, hypoxi a, anoxia, perinatal asphyxia
cardiac arrest. TR wegMipunds are useful in the treatment of chrgidLpeensose
neur odegener ati ve di seases such as: Huntingdon's disease, Al zheiner's
senile denmentia, amyotrophic lateral sclerosis, Gutaric Acidaem a type,

mul ti-infarct denmentia, status epilecticus, contusive injuries (e.g. spinal
30 cord injury and head injury), viral imection induced neurodegeration
(e.g. AIDS, encephal opaties), Down syndrone, ocul ar neurodegeneration (e.g
gl aucoma), epil epsy, schizophrenia, depression, mgraine, headaches

i ncl uding cl uster hBadad®iespPhedylor (petienally ncutpstiued fvxi ASELYIBEING (0

inflamatory pain angefiftinesophbhylaiinid)or 3ypytidytieni ¢ bl adder, enesis 11
,irritative bl adder disturbances, drug dependency, including w thdrawal

synptons from al cohol, cocaine, opiates, nicotine (e.g. snoking cessation)
benzodi azepi nes and. inhibition of tolerance induced by opioids (i.e

nmor phine). 5 The potent_and_sel ective acti of the co und of the
invention at t8e stPRRYFE prefer ﬁ%‘?’??'&%‘fi}? Fr'f%ve&t'ﬂﬂi"?FgE) ‘te present on the

NVDA recept or conpl i oy S C 1§ @St :
procedures. Thus th@%%f%“?%iﬁéhgﬁ'ﬁﬁ@@?%@ﬁﬁ?ﬂ?cﬁ%\gﬁgéltﬁﬁgémtg yci ne
binding site 10  quwiBolinerearhexyligagid .ng t he procedure of Kishimto H et
al ., J Neur ochem 19@&)7-chicro-4q1pheagidas-phrolirel anier-3yl)-1,2(8,4-teteatydia-2n  of

conpounds of the i : trychnine insensitive glycine site was
confirmed in udi er%ﬁ&% %%§6§yg§§??o‘pi c known excitat orP/ am ng acid

ling

ot [ . .
receptors. Th corﬁlﬁrﬂyséﬂbﬂ'%m RrcaPiable wealts 1 &hd sPiushosll)i endode no
affinity for the 1metabblicallydakilei ebtéisaorenizaliomensihersaf.
a-arrino-3-hydroxy-5_g§,g = 4- 1 SOK, _(Bronrd onk e &ci é‘}@@  ( [ or
at the NVDA bi ndi ng( itemnégﬂrrpoﬁ?r(\glglehfzt(%ggﬁenivgﬁ%'?%?bwﬁgl& e o%iezq?%fé'?\’a to
i nhibi t NVDA i nducdatrabydreraaynalinesarieyiatai ng t he procedure Chiamulera C
et al., 20  PsychpphafigRcol 09y ( 393idro-4Pfphanyi-a®gyrrolin-2-one-3yl)-1,2,3 4

15 tetrahydroquinoline-2-carboxylate,

(+)Sodium 7-chloro-4-{1-phenyl-A3-pyrrolin-2-one-3yl)-1,2,3,4-
tetrahydroquinoline-2-carboxylate.

Further specific preferred compounds of the invention include:

20 (x)-7-chloro-4-(1-(3-pyridin)-A3-pyrrolin-2-one-3yl)-1,2,3,4-
tetrahydroquinoline-2-carboxylic acid,
(2)-7-chioro-4-(1-phenylA3-5,6-dihydro-pyridin-2-one-3yl)-1,2,3,4-
tetrahydroquinoline-2-carboxlic acid,
(£)-5,7-dichloro-4-(1-phenyl-A3-pyrrolin-2-one-3yl)-1,2,3,4-

25 tetrahydroquinoline-2-carboxylic acid,
(+/-)-7-chloro-4-(1-(4-acetylamino)-1-phenyl-A3-pyrrolin-2-one-3yl)-
1,2,3,4-tetrahydroquinoline-2-carboxylic acid,
(+/-)7-chloro-4-(1-(4-methanesulfonylamino)-1-phenyl-A3-pyrrofin-2-one-
3yl)-1,2,3,4-tetrahydroquinoline-2-carboxylic acid,

30 (£)-7-chloro-4-(2-oxo-1-phenyl-3-piperidinylidene)-1,2,3,4-tetrahydro-2-
quinolinecarbox_ylic acid,



The neuroprotective acti vi ty of the conpounds of the invention may be

denonstrated in th ' cerebral artery occlusion preparation | '
usi ng the procedurgv@e%géli?bed by Chianulera C. et al., European ZE&.’H}&}?’”“

Jour nal of Pharmacol ogy, 216 (1992) pp. 335-336. The ability of conpounds
of the invention to alleviate w thdrawal synptons from ni cotine
fol l owi ng snoki ng cessati on may be denonstraggd in conventional tests of
ni cotine induced rel apse using the 30 procedure described in C
Chiamulera et al., Arch. Pharmacol., 358, 1998. The invention therefore
provi des for the use(k)+7-chlowdd2,Sedioko-ephenyhintidazolidin-drylidage)-bldgt-cal | y
acceptabl e salts or geRAKyA-S-qifticREtdrBaky/it dcil)i | € 12 esters thereof for
use in therapy and i it cul use, Aas . | ¢l ne f.or an oni si t he
effects of excitat or{})%‘Fmﬁroa%%é?xﬂﬂdﬁ’yf'aﬁ%ﬂyq@E:@rﬁgﬁb%gﬂ%ﬁg%%% The
ability of conpoundstetrahytiro-2-quinolinecarboxylatei bit pai n may be denonstrat ed
i n conventional sanal gesi chisfd-$¢P ok A0(40sceiaMhdIBREAYIFrolidin3 Ridenspn and
Denni s, Pain, 1977, %?]ﬁ‘?&%ééér B(e@nett andd.jg. K*(ue, Pai n,?1988),) 41,
87-107. 10  The i nb@mRtraEiowrgnginecsBoxieatide of a conpound of
formula (1) and/or a(ipfrgblond-def2eana-1-((demethanbseiforyit camino)phenyl-pyrrolidin-3-
met abol i cal Iy | abil eyjehey-9,2 58L8Rahydee-2Lo\inoMchAsd i€ agld, @ medi cament for
ant agoni si ng the effggt f excitatqgry, am no aclds upon t A I ecept or
conpl ex. 15 Accor%?ﬁ_gdﬁ‘amai ?%’Pf‘ﬂ'ér’éggﬂﬂgﬂm? "1%3%%{‘?@%%@6”&%9?%%
for a method fdP antZguimoline gathioxylisf dcid(enastiomeriA)at ory ani no aci ds upon
the NMDA receptor cagplaiehlocdyZ-bibAgpHMy-M3t eri ng Iﬂrmliﬁﬂz-bﬁls-yl)_ﬂl,ﬁ,%%i
t her eof an ant agoni S {rc a&gount qf ?rc%ggg’gnd oé fort%ul a ) and/or-a
physi ol ogi cal | y acce% ahy oLqRolnR-EYPOXYG 494 (FTAUHIT Apr eci at ed by t hose
skilled in the art tangt physiolegicallyhaceeptable salts (e.g. sodium salts), non-toxic
metabolically labile esters or enantiomers thereof.
15 o
The compounds of formula (l) and/or physiologically acceptable salts
thereof are excitatory amino acid antagonists. More particularly they are
potent antagonists at the strychnine insensitive glycine binding site
associated with the NMDA receptor complex. As such they are potent
20 antagonists of the NMDA receptor complex. These compounds are
therefore useful in the treatment or prevention of neurotoxic damage or
neurodegenerative diseases. Thus the compounds are useful for the
treatment of neurofoxic injury which follows cerebral stroke,
thromboembolic stroke, hemorrhagic stroke, cerebral ischemia, cerebral
25 vasospam, hypoglycemia, amnesia, hypoxia, anoxia, perinatal asphyxia
cardiac arrest. The compounds are useful in the treatment of chronic
neurodegenerative diseases such as: Huntingdon's disease, Alzheimer's
senile dementia, amyotrophic lateral sclerosis, Glutaric Acidaemia type,
multi-infarct dementia, status epilecticus, contusive injuries (e.g. spinal
30 cord injury and head injury), viral infection induced neurodegeration (e.g.
AIDS, encephalopaties), Down syndrome, ocular neurodegeneration (e.g
glaucoma), epilepsy, schizophrenia, depression, migraine, headaches
including cluster headaches and or tension headaches, anxiety, pain
(e.g inflamatory pain and neuropathic pain), neurogenic bladder, emesis



treatnment extends to prophylactics as well as the treatnent of established
di seases or synptons. 25 It will further be appreciated that the anpunt
of a conpound of tW@9%/6MHEntion required for use in treatnent w | [PCT&PYINMI6H
the nature of the condition being treated, the route of adm nistration and
the age -and the condition of the patient and will be ultimtely at the

di scretion of the attendant physician. In g n‘eral however doses enpl oyed
for adult 30 human treatnent will typicall'y be in the range of 2 to
800ny per day, dependent upon the route of adm nistration. Thus for

parenteral adm ni st rigftatVe BldtRier distamsanees| diugotependeriy, intiidiey Wath8fawal
20- 100nyg, preferablg 60; 80ngﬂ%er q% For ocal admtnl St r.%bgn % 13k.da| Iy
dose will typically YOPLITS 8 '?ﬁ]e R 00 i 'a %s.'g.m -66 ﬁg ?)'BP 'Bgy.
The desired dose nagessationhi benzodiazepness andednhihitions of dpleranese induced by

di vi ded doses adm npsjosfdsL@edhompiig)Priate intervals, for exanple as two,
three, four or _nore gub-dgses per %ay. Wiile it is possible that, for use
in therapy, a Conpound of the invention nay be adm nistered as the raw

chem cal, it is preffbeggtentang selective attioniof the corpaun ednantionatdhe
The puoit ¢ select onLof th d ofcthe dnanti h

pharmaceuti cal T or myirgdHrife-inSeRsitity §liicifd bihbing Site’ dré§éntBrCe MDA receptor

pharmaceutical fornulation cogorl Sl ?}2 at CO e((%Pnd of fo%giul a‘ {eli3 or a

phar maceut i cal |y acEXPPE Bay He regd: gﬁ-eﬂwn’ RPS GENYRIANG Yesh PIOCCRUES: S

t her eof toget her w Thusthe abilifysto bindwmtdhe lstiychbnioatinsatisitivesglycipe binding site

carriers therqgf anﬂas%jér?ﬁtﬁéa Yisin ttﬁsg:rééé‘aueegﬁpki&i:ﬁaw Q'et Y, 0P NelAGcHem

| ngredients. The car%#f’r ?h{gﬁiﬁ t@%ocee@%@?tyfﬁf,{h%cﬁﬁﬂ% %%@Lnggb?ghe

conpatible with t he'
del eterious to the ingentpredor theesérythnia® inseriitivec giysing site wasoconfirmed in

i nvention include t&paRsi &t GthbP [dMofBPRM MY ekdifatdty airfiflo fdeid AEcbtor® UG -
parenteral , i nhal at Lgn Slindd'SHhb iientBn e il B3 s it PHB by B L
16 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 may be found found to inhibit NMDA
induced convulsions in mice using the procedure Chiamulera C et al,,
20 Psychopharmacology (1990), 102, 551-552.

The neuroprotective activity of the compounds of the invention may be

demonstrated in the middle cerebral artery occlusion preparation in mice,

using the procedure described by Chiamulera C. et al, European
25 Journal of Pharmacology, 216 (1992) pp. 335-336.

The ability of compounds of the invention to alleviate withdrawal
symptoms from nicotine following smoking cessation may be
demonstrated in conventional tests of nicotine induced relapse using the

30 procedure described in C. Chiamulera et al., Arch. Pharmacol., 358,
1998.

The invention therefore provides for the use of a compound of formula (1)
and/or physiologically acceptable salts or non-toxic metabalically labile



Tabl ets and capsul es for oral adm nistration may contain conventional 25
exci pi ents such g agents, for exanple, syrup, acacia, g

sorbitol, tragacanfﬁﬁﬂghgllage of starch or polyvinyl pyrrolidone, '$F$?@¥§6
for exanple, |actose, sugar, mcrocrystalline cellul ose, maize-starch,

cal ci um phosphate or sorbitol; lubricants, for exanple, nagnesiun1stearate,
stearic acid, talc, polyethylene glycol or gplica; disintegrants, for 30
exanpl e, potato starch or sodium starch glycollate, or wetting agents such
as sodium | auryl sul phate. The tablets may be coated according to nethods
wel | known in the aestersQheredfifoniusepndparapy and impariicuiamuseh asfroedicing, fof or
exanpl e, aqueous Oraﬁ’khéé!ni% PR eltts BF! dfiditatily Caindl GBRls BB RARe OIMDA
elixirs, or may be ente ry product for constitution th
wat er or other suit FB°W§WNE§§tmﬁore use. Such liquid preparatlons nay
contain conventional additives such as suspendi ng agents, for exanple,

O oxoet Bl obs, TELTHG é‘b%hg%f)%sm@uuaest THGnvEHOH to ORINEL bain may be,

hydr oxyet hyl ce oSe, cafrboxyne ul ose, um ni um st ear at e

or hydrogenat ed edi $gmonsirated M%‘?’WPHE anRlgesic SF{?re"e%ﬁ'?p? $thasg des 'tPFd
sor bi t an nono- ol eatisy Dubaisson andrDenris,uPains 18ZH] 41163-17hiJuh Bmy\elttrmidjde(

edible oils), for e%@érg;l,aqn ,fgalgngq 6"{"10 fractionated coconut oil, oily
yl'’

esters, propylene gl'ycol or eth cohol ; solubilizers such as surfactants
for exanpl e polysorbates or other agents such as cycl odextrins; and 10
preservati vesi0f or 'ﬁaeambatcommldwbrwidgs fqrythepusdn pfiraoepinpoand tafformula (1)

bic acid. T L
ZSS?F Cl)ﬁt :?Im - CO% nﬁﬁﬁ}’% %c@éﬁ%gge:séﬁbmﬁbﬂ tSﬁcafﬁeﬁgB?&ﬁwéEdees

. osl tor uc
other gl yoeri des. 1Sters theseof far ?"A%rmf%?fyﬁa B PSIFRE 158 SrHAGSR R, theake

the form of tablet 'safiactsl ofzcijetony aming acidsl upon dioe NMDA cecdptorcomplex. The
conposition according to the invention may be fornul ated for parenteral

adm ni stratl ohgDY IALEEHhORo 3 tghPRF BAEHS i iehfth s provile'Rit 3'heREa"
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 formula (I) andfor a
physiologically acceptable salt thereof.

20
it will be appreciated by those skilled in the art that reference herein to
treatment extends to prophylactics as well as the treatment of
established diseases or symptoms.

25 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
30 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, preferably 60-80mg per day. For oral administration a



anpoules, or in nulti-dose containers with an added preservative. The
conposi tions may syawgh fornms as suspensions, solutions, or epgrgpeASeIcN
oi ly or aqueous venhicles, and may contain fornulatory agents such as
suspendi ng, stabilising and/or dispersing agents. 25 Al ternatively the
active ingredient may be in powder formfor constitution wwth a suitable
vehicle, e.g. sterile, pyrogen-free water, b@ ore use. For adm nistration
by inhal ati on the conpounds according to the invention are conveniently
delivered in the formof an aerosol spray 30 presentation from

pressuri sed packs, waily dose will dypigally bawithipl the gabge 208rR00mg, @9 #400-600mg
di chl orodi f1 uor onet lpap@ay! i r chl or of | uor onet hane,

di chl oro-tetrafl uoroet hane, carbon di oxide or other suitable propellants,
such as dichlorodifluoronethane, trichlorofluoronethane, dichloro-

tetrafl uor oet hane, Jhebdesiedddaseanay convenientiy balor@sag@gcém,aémgﬂe doseoras 15

ge?ul i ,Sera 'bn tge CHRIdET dasey adrmitisteRd ﬂ%p}ﬁ@b?ﬁt@&r&t@ﬁmq?ﬂéﬁr?mh%o,l
eterm ned by providgin val ve eliver a ered anmount. Alternatively,
for adm nistration @g/e%nﬁ:éﬁrgkwgpgﬂ,qgéﬁpgg n, the 5 conmpounds :
according to the invention may take the formof a dry powder conposition,
for exanple a powdewrilexit ® pbsiibie MEROTHList/iH thefapy! 8 otpbainti dIithe ithenfien

| act ose or starch. The powder, .co sition nmay be present i,n.unit dosage
formin, for exanpl g,‘aycgﬁgﬁm%‘s%g)cﬁﬁ% § 5@’&5‘8@'?&)@? S g%q?ﬁ'e t&prﬁqnﬁl@g
packs from whith t hactieengredient asa pharmdasuticaldomaulatiorni t h the aid of an
i nhal er or insufflator. The conposition according to the invention nmay al so

be formul ated as a ot preparation. Such | agti | ati.ons ' be
adni ni stered by i rrplqﬁEt é’f‘r%ﬁg?f g}”serx}ﬁﬁg e psrﬁ@ggf’a egﬁg@g%%ﬂt}'cgf ffmulation
intranuscul arly) or cbsptising 4 nompaund of formula b tar ghphamaceuticallycaagaptable t he
ﬁogpouEdE ~of the i ngamfdfr%nniasacbﬁefaabruadugtlaﬁi}emaﬁtamsmetrédrltegembvmfthlmeoar
ydr ophobi ¢ ria r.ex | i e 0 or
ion- exchangenﬁtggi nsk%éé p&griﬁgémfﬁéﬁ@gg%but% ie'=J %@? Tva ?%gg,gﬁg'o?&go%gﬁ%léet@%s a
. 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.

20 The compositions of the invention include those in a form especially
formulated for orai, buccal, parenteral, inhalation or insufflation, implant
or rectal administration.

Tablets and capsules for oral administration may contain conventional

25 excipients such as binding agents, for example, syrup, acacia, gelatin,
sorbitol, tragacanth, mucilage of starch or polyvinylpyrrolidone; fillers, for
exampte, lactose, sugar, microcrystalline cellulose, maize-starch,
calcium phosphate or sorbitol; lubricants, for example, magnesium

- stearate, stearic acid, talc, polyethylene glycol or silica; disintegrants, for

30 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, solutions emulsions,

syrups or elixirs, or may be presented as a dry product for constitution



sparingly soluble salt. 20 The conpositions according to the invention may
contain between Q5. ,39% of the active ingredient, convenientl yciEpr03fs
95% for tablets and capsul es and 3-50% for |iquid preparations. 25
Compounds of general formula (1) enantioners and salts thereof may be
prepared by the general nethods outlined hereinafter. In the follow ng
description, the groups R, Rerr],Rerr], A4 Z, X and Y are as defined for
t he conpounds of forrmula (I) unless otherw se stated. 30 Conpounds of
formula (1) and enantionmers thereof may be prepared by the cyclisation of a
conpound of for mul with water or athierisultalle ivehicle befoos ysec Suchiligeid pigreafaliops R13
represents a broni H'Fayoféof[)ﬁﬂ'i RopiE fBnaR et diese 56N s edspeRIngagants, tiopgen
protecting group. 1 err]. toll owed ﬁrel qecesiﬁéa/s Z%"gg?%ﬁ@dg%f
removal of one or R¥AEPIS. sorbjtalsyruR. eyt apilioss, Ebodl Tent T s
process the react i hydroryethglcelinlose,dcarboxyraethy! seliidoss, yaluminiap steagte gel
Pal | adi um (O gconp lests Eﬂ Y iHgP BgERs] fer) adrhsld] lotithing a
sui tabl e orgar% c bélg)eﬁyétb?%n%ﬁe& %ngié‘{fa:tl(,shfe‘ 1 am'mr?g Q. %éﬂi&ég'yz“ﬁi:ghn _
i nor gani ¢ base, e.ngbﬁéﬂa%ﬂ?n?'@ﬁ%@ﬁa?@c'%hgopégé'?f’gﬁ glconveni er‘ltﬁ"@F
carried out in an pefude edibrl ails),Jot exarmplsuatmend ait drastippated ¢oconut oil, oily
di met hyl f or mam de ' ' s §§l0bilizerd)slich e supfactants
hgég#éﬁgéﬂ%ﬁ% gﬁ@ 8f eth§l HiBBhoIS 56

t ol uene, xil ene, erature wthin,th 5 . Of
60[err] C to 150[ er forcmamplgupelysqrhaies ofOthel A9y sg"géi ?se&?’é'ggggﬁ’g%e Mt
renoval of tHe@ carpesghvativesetdri exargpleyndéthpl andropyl pr bydexybrnzgatespoR14.
In a further enbodigmpbicOfadidl® PTRGCTDnipdSitioRSCrma aRoC W iferndifedusasy a
20 catal ytic ampunt Qhed %d l@n ?rluiﬁg Sc%%r\}eﬁﬁdna?aédpggéi%ao%%&é‘ts%cﬂras

pal | adi um suppos?tories, e.g.
cocoa butter or other glycerides.

15 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.

20 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 aqueous vehicles, and may contain formulatory
agents such as suspending, stabilising and/or dispersing agents.

25 Alternatively 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
30 presentation from pressurised packs, with the use of a suitable
propellant, such as dichlorodifluoromethane, tirchlorofluoromethane,
dichloro-tetrafluoroethane, carbon dioxide or other suitable propellants,
such as dichlorodifluoromethane, trichiorofluoromethane, dichloro-
tetrafluoroethane, carbon dioxide or other suitable gases, or from a _



dichloride in the presence of a suitable organic base such as trial kyl
amne e.qg. triethylamne and of a triaryl phosphi ne such as

t ri phenyl phosphi n&O 9%fd4iieaction is carried out in an aprotic soPGEMPI%AFRE
as acetonitrile or 25 di met hyl formam de and preferably with heating
fol |l oned, where 17 necessary or desired, by subsequent renoval of the
carboxyl protecting group R err] and any ni fgogen prot ecting group Rerr].
Compounds of fornula (1) wherein X-Y is a double bond may be 5

regi osel ectively prepared by carring out the cyclisation reaction in an
aprotic apol ar sol vgsbuliseg in2he icabesTaa presshrisqd aersot the dosage ynit mayraint

of a Pal | adi u :

tetrakis(triphenyl pr%?}sﬂﬁ%g)bagwgai ‘glﬁ‘@n? g%@ggggﬁfl\{%ﬁi Qe(gerrgglrﬁnéo%‘ése such as
trialkylam ne e.g. triethylam ne or inorganic base, e.g. potassium 10
carbonat e. Conpoundgitéthafigsiyil! for ( kmiistestion Xby irthatatibinngire ibsufflatioay ke

d b : : . : . . ‘i
ol ar sol vent - Boucreabralre aceBfingd hfiopiudrs Ml tekes fdrioht ot a hrfodfiee ; ©
a catal ytic anount @¥mpositign,|fer example s powder mix of the FOmPRYNG é"gla $itabledi um
t15_ | kd: chl ori de i ncdrfiér Bueh eas dactbseér aui;t@a&ﬂt .€The gpawderb esrapesitién asay be

ria am ne e.g.
tri phe%yl phosphi ng.péé%&%gﬁé%g&)sxgg f%trr%h’cfﬁ %(%g E)%B%B g?r%?l%?g'?%%seoﬁ n
this reaction incl Ui geatin, o blister pagks fram which theirawder Siayb& pministered

trial kyl silyl adbkyl ,with thy aid 6f aR\ihhaleoorinseiflatoras benzyl , nitrobenzyl or
trityl. Further convenient carboxyl protecting groups are those having.a
chiral group derived fromchiral alcohols such as (+)-S-indanol,

(+) - S-met hyl mandel Ehe:comppsition acsorgingl teythe inyaniiop: may glso(bg formulgied as a

I(- ) , SE get ?I g/ ISalctS gtdapo& p}epaiiti?n. Buichiohy lactiag fateylations Ray dre _édmin&ta{ehyl

I ggt gt e or chiral ar)g%?hﬁgéﬁ_a_@e" %ﬁQ@ebﬁﬁgfrﬂAéﬁ%ﬁ; 6r lr(tfé}nd%cht%ﬂ%“&}’ by

15 intramuscular injection. Thus example, the compounds of the

invention may be formulated with suitable polymeric or hydrophobic
materials (for example as an emulsion in an acceptable oil) or ion
exchange resins, or as sparingly soluble derivatives, for example, as a
sparingly soluble salt.

20
The compositions according to the invention may contain between 0.1 -
89% of the active ingredient, conveniently from 30- 95% for tablets and

capsules and 3-50% for liquid preparations.

25 Compounds of general formula (l) enantiomers and salts thereof may be
prepared by the general methods outlined hereinafter. in the following
description, the groups R, R R, A, Z, X and Y are as defined for the
compounds of formula (I) uniess otherwise stated.

30 Compounds of formula (I) and enantiomers thereof may be prepared by
the cyclisation of a compound of formula (ll} in which R42 is a carboxylic
protecting group, Rq3 represents a bromine or iodine atom, R14
represents hydrogen or a nitrogen protecting group.



| act ate),

nmet hyl pr opi onat e,
preferably an eth

(-)-S-perillyl alcohol, (-)-nethyl -(R)-3-hydroxy- 2-

group or a group derived froma 30

chiral (Cerr]) al kyI Iactate al cohol (eg (+)-(R-t-butyl lactate
| actate, (+)-R isobutyl lactate al cohol). 18 When R err]

nitrogen protecting exanples of suitable grfps include al koxycarbonyl e.g.

(-)-S butyl

t - but oxycar bonyl ,

from conpound of fornula 5 (11r1) in which

aryl sul phonyl e.g. phenysul phonyl or

r] is a carboxyl

2-trinmethylsilyl ethoxymethyl. Conpounds of f/ogwwgia (I'r) may be prepared

protecting group and R err] is hydrogen or
defined in formula (11) and Rl err] represefits
[err] by reaction with an appropriate pho
converting the group CHO into the group: [€

brom ne or iodine atom
gent capabl e of
fol | owed, where

hor

15

necessary or desired, by removal of Rhe carbgxyl protecting group Rlerr]

and nitrogen protecting group Rlerr
reaction may be carried out using=@phg
is an al kyl or phe

wherein R err]

out in an aprotic solvent suchgas™a

tenperature ranging from-20[err]C to thej reflux tenperature of the

sol vent .

10

16

20

25

14

[0

followed where necessary or desired by removal of one or more
protecting groups.

In one embodiment of this process the reaction may be carried out using
a catalytic amount of a Palladium (O) complex such as
tetrakis(triphenyiphosphine)palladium and a suitable organic base such
as trialkylamine e.g. tristhylamine or inorganic base, e.g. potassium
carbonate.

The reaction is conveniently carried out in an aprotic polar solvent such
as acetonitrile, dimethyiformamide or in aprotic apolar solvent such as
hydrocarbon (ie toluene, xilene, hexane) at a temperature within the
range of 60°C to 150°C followed, where necessary or desired, by
subsequent removal of the carboxyl protecting group R42 and any
protecting group R14.

In a further embodiment of the process the reaction is carried out using a
catalytic amount of a Pd(ll) salt such as: palladium acetate or palladium
dichloride in the presence of a suitable organic base such as trialky!
amine e.g. ftriethylamine and of a triarylphosphine such as
triphenylphosphine.

The reaction is carried out in an aprotic solvent such as acetonitrile or
dimethyifformamide and preferably with heating followed, where

QR,,di net hyl fornmam de at a

Wff’ 8‘ 2 butanol, (-)-(S)-2-nethyl-1-butanol pﬁbﬁslilllssﬁbs

i's

trogen protecting group as



5 Compounds of fornula (111) and (1V) are either known conpounds or may
be prepared by a(rjw#) Sels et hods to those used for known corrpouri;.i:sr l’A9/03936
conveni ent et ho or preparing compounds of fornula (I'll) is reactrn ng

conmpound of forrmula (V) in which Rerr] is a carboxyl protecting group and

10 Rlerr] is hydrogen or a nitrogen protecting group as defined in
formula (I1) and R err] represents a brom or iodine atomw th an
allyltintrihalide.(Vl) followed by ozonization reaction [err] 15 The

reacti on conveniently takes place in a solvent such as hydrocarbon e.g.
Tol uene or hal ogengicRdssaryarcdusiet, by sibsekuatit demoval dfthe catboxy! pratedtingur €

ranging from-78[err r T ation may be carried
out by passing a stgfé%hg? %&ﬁ?g%g@%Wn%ﬁm%%% presence of

di met hyl sul phide or triphenyl phosphine in a 20 sui tabl e sol vent such as
hal ohydr ocar bon (e.cgpf suhfdsvr&nﬁhhamexl)awhén@m t)eYpes ad Wotible Gond 7 fHay" bEC.

Al ternativel y orrpounds

i m no corrpoun @'gﬁpglﬁg#%:ﬁpziwz% gﬁgéj&ﬁi‘&fﬁﬁiﬁﬁg y%B r]

al kyl 25 gr oup apem apoiarr sciventoausmn\ash ¢o'Uene | 18 dthgu Presen I IGuch

2 Yitorbium rif Eg‘“;‘“"‘aceﬁwgg o eo'?é"taﬁ“@%gj §§@r ggfg;‘ﬁ‘g?%;ﬁggbdjf“

protecting group ?;"’B‘ésqr BW@ ?ﬁ” a %ro %

rermw ng such grou@s. tnﬁihyéarampgqu@emymnmgr iinorganienbase, @ghpotassiym) - R-

r (-)-S-t-butgy! | esidratslr oup may be renoved by hydrol ysis using an al kal i

rret al 5 hydr oxi | i

sui t abl e sol vent sg%ﬁpa&né{sh fﬁé""'@wﬁ&@w%ﬁ&% é%d‘(l’ ﬁ@?“ﬂaﬁﬁ%ﬁ? ggeqaaﬁ%?eof

fol | owed, where debyr earring ﬁ%@@s@ﬁyﬂomythﬁwc"mft fegction imasp Apretis polaci d
solvent (such as acetonitrile, dimethylformamide) in the presence of a
catalytic amount of a Pd(ll) salt such as: palladium acetate or palladium

15 dichloride in the presence of a suitable organic base such as trialkyl
amine e.g. triethylamine and of a trdarylphosphine such as
triphenylphosphine. '

Suitable carboxyl protecting groups R12 for use in this reaction include
20 alkyl, such as ethyl, trichloroalkyl, trialkyisilylalkyl, or arylmethyl groups
such as benzyl, nitrobenzy! or trityl.
Further convenient carboxyl protecting groups are those having a chiral
group derived from chiral alcohols such as (+)-S-indanol, (+)-S-methyl
mandelate, chiral (C,_)alkyl lactate: i.e. (+)-R- or (-)-S-methly lactate, (+)-
25 R-t-butyl lactate, (+)-R- or (-)-S-ethyl lactate, (-)-S-isopropy! lactate, (-)-S-
butyl lactate, (+)-R-isobutyl lactate or chiral aralkyl lactate (i.e. benzyl
lactate), (-)-S-perillyl alcohol, (-)-methyl-(R)-3-hydroxy-2-
methylpropionate, (-)-(R)-2-butanol, (-)-(S)-2-methyl-1-butanol.
Rq2 is preferably an ethyl, benzyl group or a group derived from a
30 chiral(C,,) alkyl lactate alcoho! (eg (+)-(R)-t-butyl lactate (-)-S-butyl
lactate, (+)-R- isobutyl lactate alcohol).



e.g. hydrochloric acid to give the corresponding free carboxylic acid. 10
In any of the abo 4 ons the nitrogen protecting group may he rennved
by conventi onal p&@%gﬁﬁgés known for removing such groups, for efﬁﬁﬁ §3
acid or base hydrolysis. Thus when R14 is al koxycarbonyl e.g.

t - but oxycar bonyl or phenyl sul phonyl it may be renoved by al kal i ne
hydr ol ysis using for exanple Iithiun1hydrox'§e ina 15 sui tabl e sol vent
such as tetrahydrofuran or an al kanol e.g. iSopropanol. Alternatively the
al koxycar bonyl group may be renoved by acid hydrolysis. Physiologically

accept abl e sal ts of vaR{Qdis Akrogen 'Profecting ex@ympies 1 suntabreegnfupé ikdude

Sol vent . For oxanpl 8@%@%@%%%‘#%@%&%%%%&%&@@' Y

treating a sol uti onocob2-timethyisilylethraimetiylaci d of a corrpound of fornmula (1)
with sodi um or pot agsipbudds iof formfia TRy Vué%réﬁdféﬂ ifrapfi cohipduhd of fethilia

A ternatively @ kal bR &ﬁ&?ﬁﬁ??%%ﬁé?%ﬁ’%%iﬂ et @?3@393@@ %@fﬁ% or
hydrol ysis of carbogyhitipgenepratecting igrewp veas otlefingshoon a f(¢} mnda R43

with the appropri at gyppédetits abromine?dr ibgingRitérh. hydr oxi de. Met abol i cal 'y
| abil e esters of conpounds of fornula (1) nay be prepared 30 by

esterification of the carboxylic acid group or a salt thereof or by trans
esterfication using conventional procenUres Thggo for exanpl e,

acyl oxyal kyl esters may be prepared &4 n the free carboxylic acid or
a salt thereof with the appropriate xyIaIkyI halide in a suitable

sol vent such as dinethyl formamni de. J e estlerifcation of the free 21
carboxyl group this reaction is ﬁ%efe bl y Barri®4Rqut in the presence of a
guat emary ammoni um hal i de such as tetrabuty] anmoni um chl ori de or

benzyl tri et hyl ammoni um chl ori de. 5 Specit®c enantioners of the conpounds
of fornmula (I1)0may al so be obtained from corgifgpondi ng racem c conpounds of

formula (1) using gy reaction with an appropriate phosphorus reagent capable of
converting the group CHO into the group :

SR

/ -~
15 followed, where necessary or desired, by removal of the carboxyl
protecting group R12 and nitrogen protecting group Rq3.
In one embodiment of this process the reaction may be carried out using
a phoshorus ylide of formula (1V)

20 P(Rys)s
V)

wherein Rqg is an alkyl or phenyl group.



chiral HPLC procedure. Alternatively the enant i oners may be prepared by

esterification of correspondi ng racem ¢ conpounds of fornula (I
with a suitable cﬁ$§(&g’llcohol , separating the resultant diast erEST@F?%"S”)“

esters by conventional neans e.g. chromatography or crystallisation

foll owed by hydrolysis of the diastereoneric esters. 15 Sui tabl e chiral
al cohols for use in the process include (+)198-i ndanol, (+)- S-nethyl
mandel ate, chiral (Cerr])alkyl lactate: i.e. (+)-R or (-)-S-nethly

| actate, (+)-Rt-butyl lactate, (+)-R- or (-)-S-ethyl lactate,
(-)-S-isopropyl |acrhy feactionh-iS-dawied olitit an @pratic) sdivértaduthyas aestonitsle Wr

chiral aral kyl |act | I (FahamaPeL i 1ofe caho
(-)-nethyl - (R) - 3- h;@f"gif‘ﬂfﬁﬁ"igﬂg ¥ 3 ﬂ%%%ér'%%“f g n'aa%'%i:':‘g(f??']!’( ﬁ)ﬂ S%U?Ja}’nh‘?ﬂ,”x
(-)-(S)- 2- et hyl - 1-tempgrsure afitbeolvenbr eoneri c esters of conpounds of
formula (1) may be prepared by conventional nmeans such as reaction of the

hiral al coholgw t ' ' i ) i
an aproti o sol%ent CANpBds G BliniE U Ao R e BASERINS elineblAdt bl - "
derivative of a cohsouPrépared obyruaaalpgpusraineteodsr dpartbess r v3ac ofPpoknemwn (| ).
using conventional coRsptfunds! preparing activated derivatives of a

cynthesis. 30 A part Fnelithy NehoR T mEPH AN SaheduitRior HnBERl) ¥ reacting
di astereoneric est SogRSUNdfieromda (V) in which R1prie psasbaxybpratectipgigseup and
derivative of{Eonmp®RiyyE r(yd_}ogﬁh bhg rﬂf@%‘h%‘r@té&in? laPopas akfined MRMula m{ﬁe

Thus for exanple rac c mxture. of conpounds,. . t t

M t sunobu conbi nat iagﬁr%ﬁ F%PJ@%?{I%? t?'? T:Weaomogf y%tom'-ﬂggga '§@‘§2§1%§W%e§{1 ‘h as
di et hyl azodi car box yollewedibyiozonizationyepelintphi ne e. g. tri phenyl phosphi ne or
trial kyl phoshine (i.e. tributyl phosphine) in the 5 presence of the
chiral al cohol. R,

R13_
R Tﬁcoza,,
- SnCl
. Ru (V) '/’/'\/ 3 (V')
15 The reaction conveniently takes place in a solvent such as hydrocarbon

e.g. Toluene or halogenated hydrocarbon (e.g. dichloro methane at a

temperature ranging from —78°C to room temperature).

The ozonization may be carried out by passing a stream of ozone into a

solution in the presence of dimethyl sulphide or triphenyiphosphine in a
20 suitable solvent such as halohydrocarbon (e.g dicholoromethane) at low

temperature e.g. ~-78°C.

Alternatively compounds (Ill) may be prepared by aldolic reaction of the
imino compound (V), with the encl ether (VII), wherein R, is a C, alkyl
25 group.

277 08IR, ), Vil

The reaction may be carried out in a solvent such as methylene cloruro
or acetonitrile in the presence of a Lewis acid such as Ytterbium triflate.



The reaction conveniently takes place in the presence of a suitable sol vent

such as an ether (o éysesti€t hyl ether or tetrahydrofuran), a hal oh
(e.g. dichloronethane) or a nitrile (e.g. acetonitrile) or a 10 3(:9'}%1‘}2{{@?33

thereof at a tenperature ranging fromO-30[err]C. The required single

di astereoneric ester of conpounds (1) may be obtained fromthe m xture

t hereof by conventional neans, for exanple the use of conventi onal

chr omat ogr aphi ¢ procedures such as 15 pre%arative HPLC or by fracti onal
crystallization. Alternatively the required single diastereoneric ester of

conpound of formul ajp( ééhir rofythb ealsgvien réulions i the Garbokylaprloteatingr gloupr miagcha ng

0o Ty A ot rosBt W e GBT

of fornula (1) may
di ast er eoneri c est efhust C@Bﬁﬁ@‘uﬁﬁd!’heﬁ Rag isyaibengy §ﬂ'l¥ @r (% [ Bamrﬂé-s-tbutyl

hlygr I0! ysi ts | Thus flaétawagfah;s mavebéﬁyrémuvxeal By rbl?sisaushgdausglksh afietal
al kali neta o

sol vent such a égﬁ%’adg a q@?@n*&&%‘?{gn&;n a“ﬂ g&d %%«le efgn%@@!ﬁ y
speci fic enanti oner%’@"tcwgb@ﬁdgﬂtﬂﬂof AfmisoprepanakaWater of cmixtungs pthereof,
st ereosel ecti ve enzphewed, wivstedeasired difnecessay by tindt ddditior of & éultable acid?3

protecting oroup. RS VRFIONEEKH o Rebicefr e‘*hgﬁﬁeﬁﬁ%?%@?%%%l such

as methyl, ethyl, propyl, butyl, or arylnethyl groups such as 5 benzyl ,
ni trobenzyl onptri tpyl anySwfttﬁel #boveZ eEREioh8 'theSRitrogeh hprotactiagt gmnpameylbe)ase

enzynes such as Asper S r.(AR-1 dp

Amano), Candi da rud&g‘g"’ﬁﬁ’g‘!s?’?’ ﬁ'ﬁ{%ﬁl P’&ﬁé‘%’“&?\q@ﬁi Oc(rr’;%g'gt{vﬂ* gg@' Eﬁg@%b)
for example by acid or base hydrolysxs Thus when Rqq is
alkoxycarbonyl e.g. t-butoxycarbonyl or phenyisulphonyl it may be
removed by alkaline hydrolysis using for example lithium hydroxide in a

15 suitable solvent such as tetrahydrofuran or an alkanol e.g. isopropanol.
Alternatively the alkoxycarbonyl group may be removed by acid
hydrolysis.

Physiologically acceptable salts of compounds of formula () may be

20 prepared by treating the corresponding acid with an appropriate base in a
suitable soivent. For example the sodium or potassium salt may be
prepared by treating a solution of the corresponding acid of a compound
of formula (I) with sodium or potassium 2-ethylhexanoate with alkali or
alkaline metal hydroxide, or the corresponding carbonate or bicarbonate

25 thereof. Alternatively alkali or alkaline metal saits may be prepared by
direct hydrolysis of carboxyl protected derivatives of compounds of
formula (1) with the appropriate alkali or alkaline metal hydroxide.

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



Al cal i genes sp. |ipase, Rhizopus arrhizus |lipase (Biotal), Weat germ 10

l'ipase (Signme), Ry ni veus |ipase (Amano), Pronod 215-P pro
(Biocatal yst), i pa(g??%i% (Thenogen), |ipase E-17 (Thernogen). &??%‘ 903936

sui tabl e enzynes which may be used in this reaction are porcine pancreatic
| i pase, al pha-chynmotrypsin or trypsin. A particular preferred enzyne for
use in this reaction is Aspergillus niger 191 (AP-12). Resting cells of
the follow ng organisns may also be used in this reaction Aspergillus

ochraceus, Aspergillus niger, Aspergillus chevalieri & Aspergillus
cervinus. 20 The regatboxyl groupdhisamaetinn is preferably catried Wtdh“é&)PfﬁsBﬂc%Qfaent

such as DMBO, tet rahﬁﬂfé?ﬁ Smibriidif HEliEecs\ch 88 tetrabltymomiare ohirides fdrer
(i.e. phosphate buf 5@{ gﬁ%‘ c& ;‘lﬁgw red a soI ubi i sing agent such
as Tween-80 may be ey "Pé‘h'g? WAe ¢ ur e. In a further
process the enzyne nay be i mobilized and the reactlon Is carried out in

Cort-butyl et he or %?'{ﬁ’sé‘t' tRiriélp §fOH CoRfpiouAls ol R (Noimiay, also be
may be nore ful |y uRBEH ‘g%’"? PFé’“i’ﬁﬂWgwgn c@)’(’%{ﬁp‘foé‘gpwg %(/E‘H'W\Xﬁyusﬂ?

illustration only. bhiral HPLCIpgodeduee.nedi at es and Exanpl es unl ess ot herwi se
stated: Melting points (mp ) were determ ned on a Gall enkanp m p.

apparatus and are u QLI & d, All ratures refer

sggctra wer e rreasur'g @FF?’?%@FH%H%H?” Foﬁrgﬂaf\%} ﬁgthEer]ﬁggg igﬁ
([err]H NWR) 19pectmmdtrm:mmmaommnmzof formoulact) wdthi 2 tssitable chiral
reported 10 in IOpalcdﬁwfsb@hfhthg)thérr@Q&thﬂtQiléﬂt&eom&ﬁﬁeﬁérd B %ﬁﬁénttonal

doubl ot (4d), tri o 8¢9 Biinbatodienny or v aafiefidh, fdlowed” w?%.%#v“
chr omat hogr aphy was Mmﬁ@@%@l’l%e@ﬁfsm l'ica gel (Merck AG Darnstaadt,
Germany). The fol |l ow ng
15 Suitable chiral alcohols for use in the process include (+)-S-indanol, (+)-
S-methyl mandelate, chiral (C, )alkyl lactate: i.e. (+)-R- or (-}-S-methly
lactate, (+)-R-t-butyl lactate, (+)-R- or (-)-S-ethyl lactate, {-)-S-isopropyl
lactate, (-)-S-buty! lactate, (+)-R-isobutyl lactate or chiral aralky! lactate
(i.,e. benzyl lactate), (-)-S-perillyl alcohol, (-)-methyi-(R)-3-hydroxy-2-
20 methylpropionate, (-)-(R)-2-butanol, (-)-(S)-2-methyl-1-butanol.

The diastereomeric esters of compounds of formula () may be prepared
by conventional means such as reaction of the chiral alcohol with an
activated derivative of a compound of formula (I) in an aprotic solvent
25 such as ether e.g. tetrahydrofuran.
The activated derivative of a compound of formula (I} may be prepared
from compounds () using conventional means for preparing activated
derivatives of a carboxylic acid groups such as those conveniently used
in peptide synthesis.
30
A particularly convenient method of preparing the diastereomeric esters
of compounds (f) is to prepare the activated derivative of compounds (1)
in the presence of the chiral alcohol.



r

abbrevi ations are used in text EA = ethyl acetate, CH = cycl ohexane,

DCM = di chl or onet F = tetrahydrofuran, TFA = trifluoroace
TEA = triethylam @sﬁ@gﬁ: di met hyl f ormam de, Ac[err]O = acetic %ﬁ%@%? /%’336

PPA = pol yphosphoric acid, DBU = 1, 8-di azobi cyclo [5, 4, 0] undec-7-ene, DVSO
= di met hyl sul phoxi de, | Ms5=m xture of Ethanol w th 5% of

met hanol , LHDMS=Li t hi umbi s(trimet hyl silyl)amgie. 20

Dl PEA=di i sopropyl ethylamine Tlc refers to thin |layer chronatography on
silica plates, and dried refers to a solution dried over anhydrous sodi um
sul phate; r.t. (RT) Theksedosekampleoracemipmixture of cémpoaundsi@ly méycbe treated with

di ' A
| ast ereoi somer A rgf, é\flié?m%bﬁ' &%ﬁi 5@8& 'of”i‘@ é}{tsaué' %Qﬁaﬁ &6&86)@9%[@

respectively whose absol ute stere erl
Intermediate 1 ()- ESHED 28§5- ‘é’ﬁmﬁ? aé%él'ﬁtﬁl nS)" 4- ﬁenf’@w’géﬁ%s ea eg.
sol ution of 2-iodo #nm'iérqdphosphlnen@r( frialkylphoshitrey (i.e) Usimetylphbsphine) &t hthe

gl yoxyl ate (50% sol 'I]ﬁ}éégﬁcbrbfttﬁéﬁﬁi?ﬁ aIéo‘h@ m) and PS4 (2 g) were 30

added and the resul tThg suspensi on was refluxed overnight. It was then
filtered and concentrated to dryness under high vacuumat 50[err]C for 1.5

h. ng resuICti ng gr'cma f&dct'bﬁ;cdhg%ﬁwnﬁ?dakés plade dn cthvet presendel P amsmntaml ed
to - 0
25 The. suspens on '%*vgbf rish” 58" 3, B Yoo dbahyither S Petehakira

rt over 15 mn bef ohaloby @Q-a@ﬁhﬁ'qf%eth?ﬂf)e?ﬂe't"’ﬁl(ﬁﬁ FFP@G&“}I@(W@(N
m) was then added mixtutélmem@fcatlmmﬁdrmmnglrpgfroue@i—3ow 1 h. The bl ack
solution was poured into 200 m .of ethyl acetate and washed first wth_a 5

saturated sol ution ﬂn NHACL (2 X #{5 sé%{ then with v¥ater and brjine. The
organi ¢ phase was dr M&dregyire oﬁ'ES epRegicy 8SteR Pic FANBOWRGY (& t Mavhe h

was purified by col obtaingd ot ther mitture( theréafhiey eoaventional meznehfox @xampldy |
acetate 98/2) to gikg e ddd | comRRAal hrdmBtogidpiic CplRbLRIS sQiH - as
15 preparative HPLC or by fractional crystatlization.
Alternatively the required single diastereomeric ester of compound of
formula (I) may be obtained using a suitable chiral protecting group R,
as defined in formula (if).
Specific enantiomers of compounds of formula (I) may be prepared from
20 the corresponding single diastereomeric ester of compounds (I) by
hydrolysis e.g. alkaline hydrolysis. Thus, for example, the hydrolysis
may be carried using an alkali metal hydroxide e.g. sodium hydroxide or
lithium hydroxide in a solvent such as an ether e.g. tetrahydrofuran and
water.,

25
Alternatively specific enantiomers of compounds of formula (I) may be
prepared by stereoselective enzymatic hydrolysis of compounds of
formula (Viil)



10 NNR(CDCI[err]) [err] (ppm 7.57 (d, 1H), 6.49 (dd, 1H), 6.45 (dd,
1H, 5.79 (m 1H) dd, 1H) 5.24 (dd, 1H), 4.83 (d, 1H), 4.25 (q, 2H),
4.13 (m 1H), g'ct "2 , 1.30 (t, 3H) Internediate 2 15 () PET/RYI9/03936
2-(5-chloro-2-i odoam | i no) - 4- oxobut anoate A solution of internediate 1
(5.2g) in dichloronethane (150 m) was cooled to -78C and ozone was bubbl ed
through it until the clear solution becane Jarick-red. At this point the
flux of ozone was interrupted and .the sol ut9on was purged with nitrogen for
a few m nutes. Triphenyl phosphine 20 (7.1g) was added and stirring
continued for 1.5 h, without control of theRsenperature. The resulting
solution was poured into 200 m of ethyh etate and washed first with a
saturated solution of NHerr]d (2 x 1 m\), then with water and brine.
The organi ¢ phase was dried and concent™gt ©o give the crude product,
whi ch was purified by colum 25 &\yr ongt ogr aphy (cycl ohexane/ et hyl
acetate 80/20) to give the title conpounx (2.4g) as a colourless oil. NWR
(DI\/ISO) [err](ppm 9.80 (t, 1H), 7 1R, 6.55 (d, 1H), 6.51 (dd, 1H)),
4.99 (d, 1H), 4.46 (m 1H), 4.24 , 3{08 (m 2H), 128(t 3H) 30
Interrredl ate 2a ([err]) Ethyl 2 diNely-or pigdoani | i no) - 4- oxobut anoat e
A solution of ethyl glyoxylate (50% sol utu on intd uene, 1mM) and MgSgerr]
(7 g in toluene (30 m) vvas refl uxed i nHbean- Stark(val)paratus for 0.5 hrs.

26 Then, 3,5, -chl OWhé'b @%cﬁfﬁo‘ﬁ@}rﬁﬁ& the mxture refluxed for 1

hr . Then m xt ure was |teto elimnate the
MySO4, and concent lsé\'!té@e WW&EW@‘#\Q@ HPY ,qur uggdn §i's £2AGHA ngjude C,,

di chl or onet hane ( 1%ifKy) saﬂobednétﬂyP éﬁiy@,rpr]oﬁyarmhtil,ebr an(fett¥bgroymssuch as
added. The sus‘ioensbgﬂz aégg{ 5 mns at -78[err]C, then the
vi nyl oxytri met'hyl si 6 s addgtﬂ_ and the tenperature was risen to

20[err]C. After 1 Buitableignay t“é?df’ is teACHPR AR PEPRISNAYMSE $49heR$ ] O
(20 Aspergillus niger (AP-12) ILipase-DS (Aspergillus niger, Amano),

Candida rugosa lipase (Amano), Candida cylindracea lipase (Amano),

Alcaligenes sp. lipase, Rhizopus amhizus lipase (Biotal), Wheat germ
10 lipase (Sigma), Rhizopus niveus lipase (Amano), Promod 215-P

protease (Biocatalyst), lipase E-7 (Themogen), lipase E-17 (Thermogen).

Further suitable enzymes which may be used in this reaction are porcine

pancreatic lipase, alpha-chymotrypsin or trypsin.

A particular preferred enzyme for use in this reaction is Aspergiflus niger
15 (AP-12).

Resting cells of the following organisms may also be used in this reaction
Aspergillus ochraceus, Aspergillus niger, Aspergillus chevalieri &
Aspergillus cervinus.
20 '
The reaction is conveniently carried out in an aprotic solvent such as
DMSO, tetrahydrofuran in the presence of a suitable aqueous buffer (i.e.
phosphate buffer or CaCl2. If required a solubilising agent such as
. Tween-80 may be added to the reaction mixture.
25 In a further process the enzyme may be immobilized and the reaction is
carried out in essentially "neat" water-saturated organic solvents such as
methyl fert-butyl ether or tert-amyl alcohol.



cc) was added followed by ethyl acetate (30m ). The organi c phase was
washed with bringyb38:a]y) and dried over sodium sul phate and 10
concentrated to give ? e crude product, which was purified by c JIFfo9/03936
chromat ogr aphy (cycl ohexane, then cycl ohexane/ ethyl acetate 85/15) to. give
the title conmpound (0.562 g) as a colourless oil. NVR (CDCl[err]) [err]
(ppm 9.65 (s, 1H), 7.00 (d, 1H), 6.70 (d, oliH), 5.60 (d, 1H), 4.80 (m 1H)
4.10 (q, 2H), 3.10.(m 2H), 1.15 (t, 3H). Internmediate 3 Tri butyl
(2-oxo- 1- phenyl pyrrolidin-1-yl) phosphoni um brom de
N,N,N[err]N[err]-Tetranethyl ethyl ene diamne (23.3n) was added to a

sol ution of N-phen C ﬁd’?s

sol ution 20 msYrt%:fér?h?f“ﬂB@?ﬁle(n%?% 'h%@e #'Elpaét hqﬁts{l]l tri Wgtfgﬂ_%nﬂm )
was added over ca 2¥3WmPles argigiven hYW@Yt‘ﬁé'"Ls 9re in the range 0-5. The
resul tant solution was stirred for 10 mns and a sol ution of pyridinium

brom de perbr%m de(r(&%qz’térn,e%faq%%ghar%ﬁ.'pgg%gﬁlé#:@ fheinfiadtugr ca 20 mns

mai nt ai ni ng the tenper resul tant 25
suspensi on was sti rngﬂf'gat’0'0'355 (ra.pe)) wees etsnameﬁh%a %@ﬁ!@ﬁ[ﬁ’ QeRtidpparatus
bi carbonat e sol uti afd @pd tintonesteddAlldempetituressefer t611€. infrarad speetsa wlere 1 ed
for ca 5 mns and r p h e qled
with water (20m) Bﬁgsg%ogx?rgzﬁgdm\ﬂ%ﬁ%dn}_c ‘Ztrgg an@ e
combi ned organi c pNMR)s speFka werasecorded at 400 Mz ii %:tz gid&l’f’%t e
sol ution (50r0), 2m bwir dowhfiald o(dp dtom (MesSiriused nas mtemal (s&mda)rd amt kre

extracting each wa§ t L was
dried (MyST err]) &g %mngsgr?t a%gggg t%i&ﬂd)oubg%ﬁo?ﬁggﬂgfsow;ﬁ&kﬁgs
stirred with ethyl d?ﬁ')‘uﬁ'ﬁff%‘?‘}regmf‘ﬂ"bﬁ’ve“@t (BAPFY WaRRETEhas
then cool ed and troutubyenkilicphgele(MercknAB Dasmstaadl, Gadasny)heTteo following was
heated to reflux agshraWafibdd Bes Lésd uﬁf WX B0 dihyl BStafe, CHIS ERlidHdx@Re @S
allowed to cqgl to &m)mt.e er at 'yva
D dichiorome ane tetrahydrofuran, TFA = trifluoroacetic
acid, TEA = triethylamine, DMF = dimethyiformamide, Ac,0 = acetic
anhydride, PPA = polyphosphoric acid, DBU = 1,8-diazobicyclo
{5.4,0Jundec-7-ene, DMSO = dimethylsulphoxide, IMS=mixture of
Ethanol with 5% of methanol LHDMS=Lithiumbis(trimethyisilyl)amide.

20 DIPEA=diisopropylethylamine Tlc refers to thin layer chromatography on
silica plates, and dried refers to a solution dried over anhydrous sodium
sulphate; r.t. (RT) refers to room temperature.

Enantiomer A or diastereoisomer A refer to a single enatiomer or a single
diastereoisomer respectively whose absolute stereochemistry was not

25 characterized.

Intermediate 1

(£)-Ethyl 2-{5-chioro-2-iodoanilino)-4-pentenoate
To a solution of 2-iodo 4 chioro aniline (9.1g) in dry toluene (150 ml)
ethyl glyoxylate (50% solution in toluene, 14.6 ml) and MgSO, (2 g) were
30 added and the resulting suspension was refluxed overnight. it was then
fitered and concentrated to dryness under high vacuum at 50°C for 1.5
h. The resulting brown oil was dissolved in dichloromethane (150 mi)
cooled to -78°C and TiCl, (99.995% purity, 4 ml) was added via syringe.




then cooled to O- 5[err] The resulting suspension was aged at O-5[err] for

ca 60 mn. The pr i sol ated by vacuum filtration and then,¥ashs
with ethyl acet ate t- B&?];I met hyl ether (1:1, 40m ) and dried in a!’vacuu}ré]s“;§6

oven at 45[err] to give the title conpound as a white . crystalline solid
(10.12g), np 127-128[err]. Internediate 4 10 ([err]) E- Et hyl
2-(5-hloro-2-iodoanilino)-4-(2-oxo-1-phenyl28- pyrrolidinylidene)

but anoat e (4a); ([err]) Z-Et hyl 2- (5-chl oro- 2-

i odoani | i no) 4- (2- oxo- 1- phenyl - 3- pyrrolidinylidene) butanoate(4b) To a
solution of i nterrre‘ﬂnabaspbr(si’omgrpsmﬁrradet&)mlmrartl- °CLdbemnvialiowed to Warm to rt

mt;arrredijate 3(3. Et t ihg ¥ nag Sﬁ‘l RN P! Wity kb 3 %)
conti nued overnight a n was

of ethyl acetate aﬁﬁam ﬁ"g %t’ﬁ?‘g @%ﬁfl Hm&FeRI&fFe? tg?;eQrﬂagk 150
m ), then wth wat esolatich was rp@urélﬂmtanEgamlcofmthyleameiateoandewaamﬂ first WIth a
concentrated ! g ol \eathiife &Eaﬂﬁoﬁwﬂgg’ é: g0 ) nm@rumwatéxaéﬁ&bwds

Purification by colum ronat ogr a nel e ceta
80/ 20) gave the ti tqrﬁaﬂ‘& phases ?Bﬁfl @oé‘p‘ﬁu‘g’&s Cryee AP ess

oi I s. I nternedi at e wiichiMRag Cpalifiedt rtly) dodumth (:pmm)atagthd(cyzleﬁexéne%ﬂ(en

1H), 7.38 (t, 2 d,
1t|)|) 4. 88 Ed 1t|)|) "}"’%’g’e Lne/%mw agstgte ?g’zﬁwve%%ﬁg—%nﬂ?#;jﬂﬂ d s ?? aé%—é

| nt ernedi ate 4b NI\/F@ eydigss&til 1) [err] (ppm 7.69 (d, 2H), 7.52 (d 1H),

7.38 (t, 2H),16. 17 NMR (CDCLYS Bpmi)T.57kd, 118), £49 (i, 1H)) 6.46.(de, 1H, 579 (m,5. 00

(2dé51l(-|)m, 421H)22 (1m2621!(;1}, 5%%(3 3H?5ﬂfgd1"l'}s-l) §8§A(d 1), 245 (§2P).%4.93 (M 185 -
('1R)-2-(tert1,bu"[ oxﬁaﬁﬂﬁe H}ILQO&‘)(%@ hyl -2(5 chI or o- 2-i odoani | i no) -

4-pentenoate (5a) and (1R)-2-(tert-butoxy)-1-nmethyl-2-oxoethyl -2-(5-
Intermediate 2

15 (£)-Ethyl 2-(5-chloro-2-iodoanilino)-4-oxobutanoate
A solution of intermediate 1 (5.2g) in dichloromethane (150 ml) was
cooled to -78°C and ozone was bubbled through it until the clear solution
became brick-red. At this point the flux of ozone was interrupted and the
solution was purged with nitrogen for a few minutes. Triphenyl phosphine

20 (7.1g) was added and stirring continued for 1.5 h, without contro! of the
temperature. The resulting solution was poured into 200 ml of ethyl
acetate and washed first with a saturated solution of NH,C! (2 x 150 mi),
then with water and brine. The organic phase was dried and
concentrated to give the crude product, which was purified by column

25 chromatography (cyclohexane/ethyl acetate 80/20) to give the title
compound (2.4g) as a colourless oil.
NMR (DMSQ) & (ppm) 9.80 (t, 1H), 7.57 (d, 1H), 6.55 (d, 1H), 6.51 (dd,
1H), 4.99 (d, 1H), 4.46 (m, 1H), 4.24 (q, 2H), 3.08 (m, 2H), 1.28 (t, 3H)

30 Intermediate 2a
(#) Ethyl 2-(3,5-dichloro-2-iodoanilino)-4-oxobutanoate
A solution of ethyl glyoxylate (50% solution in toluene, 1ml) and MgSO,
(7 @) in toluene (30 mi) was refluxed in Dean-Stark apparatus for 0.5 hrs.




chl oro-2-i odoani |l i no) - 4- pentenoate (5b) A solution of

i nt er medi at e

l1-tert-butyl-(R)- %&&%9&%?" oxy)-2-nethyl 5 acetate (4.1 g) in toluen

(200 M) was refl uxe a Dean-Stark apparatus for 2
room tenperature, 5-chloro-2- iodoaniline (4.3 g) was
solution refluxed in the presence of MgSH4 for 3 hrs.

hrs. Aft er'T:HB?%’W@”Fo
added, and the
The cI ear solution

was cooled, filtered through cotton to elimgate the MgJSO4, concentrated to
dryness and re-dissolved in 10 di chl oronet hane (150 m). The sol ution
was cooled to -78[err]C, and Tid[err] (1.9 mM) was added slowy froma
syringe. After 15 rfhen,3.85, whlarommdqdnuma wasaaddb;d and thedubdyreaefiuxeddfor 1

| t bl ack
Cihyl noetat e (300 1 ) el ptare Wl Bopd ik

fbu&@%ﬁh g’e%ﬂhﬁfﬂﬁeor anl C

phase was separ at ed\Vig héﬂ‘d\/\F‘t”FPeMae -wWHI® Zﬁ‘ﬂﬂ"ﬂ)r ’ﬁ\é’“ G' Was disgoived in
concentrated. Fi naldighiotomethan® (1 Smyl) cobladto emmmmmb@m,tzo (0. 1869) was

(cycl ohexane/ e hyI hatﬁ‘eggluééeﬁgl&pr\ggg §tlpl%dt aﬁ;%%nqg% fen | tﬁé/ 35

m xture of di aStereQners) riess ol

[err] (ppm) 7.54 (Mmgoxyrimethylsiiane (§.299) wes @ e‘iFﬁ'd

88 risen o) |

5.03 (m 1H), 4.77 t()lzm"ClAUter #hit 6t that tdrhperaturd-Lsat@rgted SBHXIQH of BIH4CH (26H) ,

1.45 (s, 9H) Inter g @g(fwaw%a bl &y gg&%a 30mTE T ordar fddd was

-2-(5-chl oro- 2- |odoa

allyltributyl tin (Wpshgf rbyl ecfaq whnand o diiegl sBYef: iS9iUTh simhate apd 4
(10m) was adtied atconi&ﬁraﬁhao N@ tﬁ@ chRie ptoduct; dvfiioh s purified bgreolumn

BT L2 iy G o

The reaction was aldivsihe titls compoung(

b agetate 8515 o

Men a 30 sat ur at ed

sol uti on of NH4C WRa(ma)am(bptﬂ)eQ 658(5] § Hhg7 .80 (duriél) Wa.3 0eldt r1kig,t £60v: h
ethyl acetate (2x2 | a solution of KF
10% i n wat er, éhenqgme%ﬁ n‘it‘ﬁ@?a"ﬁa@ bg%' Wgﬁl' ?ﬁzhfggm témg solid was

filtered.
Intermediate 3

Tributyl (2-oxo-1-phenylpyrrolidin-1-yl) phosphonium bromide

20

N,N,N'N'-Tetramethylethylene diamine (23.3ml) was added to a solution
of N-phenylpyrrolidinone (5g) in dichloromethane (50mi). The solution
was cooled to 0-5° and trimethylsilyl triflate (8.4mi) was added over ca 20
mins maintaining the temperature in the range 0-5°. The resultant
solution was stirred for 10 mins and a solution of pyridinium bromide

. perbromide (13g) in acetonitrile (20ml) was added over ca 20 mins

25

30

maintaining the temperature in the range 0-10°. The resultant
suspension was stirred at 0-5° for ca 60 mins. Aqueous sodium
bicarbonate solution (50mi) was added, cautiously. The mixture was
stirred for ca § mins and the layers are separated.The agueous phase
was diluted with water (20ml) and back extracted with dichloromethane
(20ml). The combined organic phases were washed with further sodium
bicarbonate solution (50ml), 2M hydrochloric acid (2x50mi) and water
{60ml), back extracting each wash with dichloromethane (10ml). The
organic solution was dried (MgSQO4) and concentrated on a rotavapor.
The red/brown solid was stirred with ethyl acetate (50ml) and warmed to
give a solution which was then cooled and tributylphosphine (8.5ml) was



29 The solution was dried and evaporated under vacuum Final purification
by flash chromat ography (CH EA 95:5) give the title conpound as pure
di ast ereoner as aY@M¥6fflless oil (1.3g). NVR (CDCl[err]) : 7.55 PET/ER03936
6.47 (d, 1H); 6.43 (d, 1H); 5.88 (m 1H); 5 5.27 (m 2H); 5.05 (q, 1H);
4.78 (d, 1H); 4.18 (m 1HO; 2.74 (m 2H); 1.52 (d, 3H); 1.67 (s, 9H). IR
(CDCl[err]): 3379, 1740 Internediate 6 10
(1R)-2-(tert-butoxy)-1-nethyl - 2- oxoet hyl - 2-%13-chl or o- 2-i odoani |l i no) - 4-
oxobut anoate (6a) and (1R)-2-(tert-butoxy)-1-nethyl-2-oxoethyl-2-(5-
chl oro-2-i odoani | i Hella t4 hi P st 7.1
IRERER ot o o dog Rl
bubbl ed through it . r X e
(8 g) was then adddhen godletite 0-8act The resulting: duspension was agediatd-5Warheaut .
control of the ten’[&{ r il W Vasu i rWasey an
purified repeatedly @ﬁl’go ﬁrﬁ-lw:&gw?own’%sega%’% w&gﬁ(ﬁﬁ%@%&%{jﬂtgiqa‘%et ate
85/15) to affdtd tWémPWbaEQfﬁ‘fﬁithb&&}‘Z. reft- T Praw @i 2 MGCHHM ess
o0 688 (4 T e Rk, e (e ms s B e 11 a6z (m it

, 6. : : : d, , 4. : , 4. m :
3.13 (dd, 2H), 1. 5@(15%3‘?‘?&' 1%5015)8 TR (CDCl [err]) (cnferr]) 1740 25
conmpound 6b: NWVR (CDCl[err]) [err] (ppm 9.81 (t, 1H), 7.57 (d, 1H), 6.60
(d,1H), 6.52 (dd, Imfermedidted), 1H), 4.95 (d, 1H), 4.55 (m 1H), 3.11 (m

2hy, 155~ 1. 4 (M (dpH) . Eﬁéﬁ% [erz";is)c%meﬁdaoaﬁmﬁb W 2-oxb I SREALL ©
oa (1R -2 (tert- bt hidlnylidene) - Butanodte - (Xa){(H-2Ethyl O 278 .chlorols.

iodoanilino)-4-(2-oxo-1-phenyl-3-pyrrolidinylidene) butanoate(4b)
To a solution of intermediate 2 (2.4g) in acetonitrile (100 mi) at r.t.
intermediate 3(3.7 g) and DBU (13 ml) were added and stirring was
15 continued'ovemight at -20°C. The crude solution was poured into 200 ml
of ethyl acetate and washed with a saturated solution of NH,CI (2 x 150
mil), then with water and brine. The organic phase was dried and
concentrated to give the crude product as a 4/1 mixture of 4a/4b
compounds. Purification by column chromatography (cyciohexane/ethyl
20 acetate 80/20) gave the title 4a (2.16 g) and the 4b (0.5g) compounds as
colourless oils. '

Intermediate 4a

NMR (CDCl,) & (ppm) 7.72 (d, 2H), 7.56 (d, 1H), 7.38 (t, 2H), 7.16 (t, 1H),
25 6.6 (m, 1H), 6.50 (dd, 1H), 6.49 (d, 1H), 4.88 (d, 1H), 4.26 (m, 3H), 3.87

(t, 2H), 2.79 (m, 4H), 1.30 (t, 3H)

Intermediate 4b

NMR (CDCly) & (ppm) 7.69 (d, 2H), 7.52 (d, 1H), 7.38 (t, 2H), 7.17 (t, 1H),

6.47 (d, 1H), 6.44 (dd, 1H), 5.98 (m, 1H), 56.00 (d, 1H), 4.22 (m, 2H), 4.13
30 (m, 1H), 3.84 (t, 2H), 3.2-3.6 (m, 2H), 2.85 (m, 2H), 1.26 (t, 3H)

intermediate 5




30 The title conmpound was obtained starting frominternedi ate 5a foll ow ng
the sanme procedure described for internediate 6. Internediate 7 5
(E) (1R) - 2-(tert- bﬂ%ﬁ%‘“’i net hyl - 2- oxoet hyl 2- (5-chl or 0- 2- PCI/EPI9/03936
i odoani | i no) - 4- ( 2- oxo- 1- phenyl -3-pyrrolidinylidene)butanoate

(di astereoi sonmer A) To a solution of internediate 6a (2.7 g) in
acetonitrile (60 mM) 2b(3 g) and DBU (1 nl) re added and the m xture was
reacted at -20[err]C overnight. 10 It was “Then taken up with ethyl
acetate (300 m) and washed with 1IN HCl, water and brine, dried and

concentrated. Final g@Ré_ngbuw;q . obetiil 092 45hloro-2-iodoanilino)-

Wi te ool rd- . mb. ebpat (53) And (IRI2-(telrh @&H&m@?@ﬁ&a
NVR (CDCl[err]) [er i 1H), 7.38 (t, 2H), 715
(t, 1H), 6.66 (m 1 896 8n( ﬂak&nne@é{é (4Lterl-butyl-fRP2(okoucdtbiky)-2mdihyi d

1H, 430 (m 1H), 387 (T, ¢ ,%t&ug{{}_. @0 nfy Was Tendxd i 2 'Déh-strk

1. 45 9
(-)- (gsé) ZH%tert butappgiatis fet 2y hr- After dopling -tohranm - temperaiiesy 5-chloreL-

pyrrolin-2-one-3yl) 5 ﬁ ﬁﬁ 4(4 W&%‘Hd&ﬁ' Bﬁ& e selutish Pefitikeatis tﬁ&éﬁesence

(-) 7-chl or 04- ( 2- oxo | Brgf‘ ('lﬁ%eltlzlgé n%}'l dene%§§8§|P§bﬁ'§é %‘éﬁ'ﬁé&ﬁ §8ﬁ°“

2- qui nol i ne2- car box
ester (8b) To a sol e iedimingte i thecgSd,acondernttatad ¢p drynesd apdorendiysqleed jn

50 fgg 9) agdfid' et deﬁTrbm&tHaQe smaﬂ W?ﬁé s%ﬂﬁ?ﬂkﬁé’@'cbbﬁdrfﬁwte"ﬁ #RE THeKat ed
and vashed vi t h 1N (8, Mares Sdded Bl Hom Rowines. ap e, pub i riSG ©
purification §7-2 mi) was added| ant the resultmg blatk susnengiofpwas stirred for 1
(cycl ohexane/ di chl ohpne(asBée bbitedeérith &tRyIHdetdls Y800 Mlf, tindeshatuhted NH, €1
(150 ml) was added. The organic phase was separated, washed with
15 water and brine, dried and concentrated. Final purification by column
chromatography (cyclohexane/ethyl acetate 95/5) afforded the title
compound (4.1g) (65/35 mixture of diastereomers) as a colourless oil

(7.019)
NMR (CDCI,) & (ppm) 7.54 (1H), 6.46 (dd, 1H), 5.86 (m, 1H), 5.3-5.2 (m,
20 2H), 5.03 (m, 1H), 4.77 (bd, 1H), 4.16 (m, 1H), 2.8-2.68 (m, 2H), 1.50 (d,
3H}), 1.45 (s, SH)
Intermediate 5a
(1R)-2-(tert-butoxy)-1-methyl-2-oxoethyl -2-(5-chloro-2-iodoanilino)-4-
pentenoate
25 To a solution of allyltributy! tin (3.3g) in dry DCM (100ml) a 1M solution in
DCM of SnCi4 (10mi) was added at —=78C. The mixture was stirred for 20
min, then intermediate 2-[2-(5-Chloro-2-iodo-phenylimino)-acetoxy]-1-
(R)-methyl-acetic acid terbutyl ester (2.39g) in dry DCM (50ml) was
added. The reaction was allowed to react at ~78C for 20min, then a
30 saturated solution of NH4CI was added and the resulting mixture was
extracted with ethyl acetate (2x200ml). The organic layer was washed
with a solution of KF 10% in water, then diethyl ether was added and the
resulting solid was filtered. -




conpound 8a (0.7 g) as a white solid. mp.=69-73C 31 [err] -701
(¢=0.190% W Vv in DIVIS) NVR (DVSO) [err] (ppm 7.80 (m 2H), 7. é
7.12 (m 1H), 6.8990%4) 6.77 (d, 1H, 6.70 (m 1H), 6.49 (dd" TL’FE”’OB‘?'-*&G
(bs, 1H), 4.93 (q, 1H, 4. 49 (m 2H), 4.02 (m 1H), 3.87 (m 1H), 2.44 (m
1H), 2.00 (m 5 1H), 1.39 (s, 9H), 1.38 (d, 3H). IR (Nujol) (cnferr])
3380, 1741, 1681, 1601 and the title conpou 8b (0.8 g) as a yellow solid.
m p. =59-64C [err] -76.2 (c=0.51 0% WV in O 10 NVR (DMSO [err]
(ppm 7.73 (m 2H), 7.36 (m 2H), 7.21 (d, 1H), 7.11 (m 1H), 6.98 (da, 1H),
6.75 (d, IH, 6.57 75
17:69 %n \éas7 Egd:‘agc}% Bratéd @'ﬁﬁe?{?ﬂcu@n Bﬁnﬁﬂbu tlzﬁ”

ég ilg) ’ 3| ﬁts e§ medi By 8a gh @pgqmqltpg %B_Dgwe the tltfe comlgggund1 as pure

2- (5-chl oro-2-i odoaaiahler@omérééa@bmuﬂep@emﬁ 39) peri di nyl i dene) but anoat e.

To a solution of tI‘NM\ﬁY 9?5 L-?%g 8?.9 (dj W?‘;@g@ rgg@g?{ om')de
(0.520) 1 aeeont e A s

reaction mxture waf, SH)y1.6% (§,9H)30 min, then diluted with ethyl acetate

and washed with a and brine. The organi c phase was dried
and concentrated t(])#*gﬁﬂ% t?ue cﬁéﬁroduct whi ch was purified by flash

col um chromat ography to obtain the title conmpound 25 (0.29g) as pale

yel l ow foam NWR ( “r err] (ppm 7.56 (dd, 1H), 7.38 (dd, 2H), 7.27
(dd, 2H), 7.24 (t, 1H), 6.50-6.47 (m 2H), 4.85 (d, 1H), 4.25

(Zlql) ZT) 294( '[221?% g 1Ry 23(t311t t{lﬁbxgﬂ-tné’th}ﬁ&c(iBetﬁWZ-(g-cﬁ?orﬁvUﬁ-lgd'&m@n5)14 (m
’ oxobutanoate (6a) and (1R)-z—(tert-butoxy)-‘l-methyl-2-oxoethy|-2-(5-
chloro-2-iodoanilino)-4-oxobutanoate (6b)
A solution of intermediate 5 (7.1 g) in dichloromethane (200 ml) was
cooled to -78°C and ozone was bubbled through it until the solution
15 turned red. Triphenylphosphine (8 g) was then added, and the reaction
allowed to stir for 2 hrs, without control of the temperature. The crude
mixture was evaporated to dryness and purified repeatedly by column
chromatography ((cyclohexane/ethyl acetate 85/15) to afford the title
compound 6a (2.75 g) and 6b(0.87g) as colourless oils.

20 compound 6a:
NMR (CDCl,) & (ppm) 9.85 (t, 1H), 7.57 (d, 1H), 6.58 (d, 1H), 6.51 (dd,
1H), 5.04 (q, 1H), 4.96 (d, 1H), 4.62 (m, 1H), 3.13 (dd, 2H), 1.55-1.42 (m,
12 H)
IR (CDCI3) (em™) 1740

25 compound 6b:
NMR (CDCI,) & (ppm) 9.81 (t, 1H), 7.57 (d, 1H), 6.60 (d',1H), 6.52 (dd,
1H), 5.02 (q, 1H), 4.95 (d, 1H), 4.55 (m, 1H), 3.11 (m, 2H), 1.55-1.43 (m,
12H).
IR (CDCI3) (ecm™) 1740

30 Intermediate 6a
(1R)-2-(tert-butoxy)-1-methyl-2-oxoethyl-2-(5-chloro-2-iodoanilino)-4-
oxobutanoate




Internediate 10 30 ([err])-Ethyl

2- (5-chl oro-2-iodoanilino)-4-(2-oxo-1-(pyridin-3-yl)-
pyrrolidin-3-yli A&t anoate. To a solution of the PCT/EP95/03936
(1-(pyridin-3-yl)-2-oxo-pyrrolidin-3-yl) tributyl phosphoni um brom de
(0.93g) in acetonitrile (10 M) DBU (0.22m) 32 was added and after 10
mn a solution of the internediate 2 (0.46g% in acetonitrile (10 m). The
reaction mxture was stirred for 3 hr, then %iluted with ethyl acetate and
washed with a saturated solution of [err] and brine. The organi c phase was

]gilri eﬂ anld COﬂCﬁnt r aRé! tille com uh&%‘srétsiﬁinétd_sttar%g% iﬂtgh\?%diigss)&fﬂllbmlﬁd by
ash col um chronmat o in., i.tle conpound (0.47g) as a

m xture of E/Z isgﬁéw%?égwwﬁe&#g%m {eéff’ﬁgﬁ?%#e 11 ()-E-Et hyl

2- (3, 5-dichl oro-2-i odoani |l i no)-4-(2-o0xo0-1-phenyl-3- 10

pyrrolidinylidene) fﬂ‘ﬂé afhfe 7(11a); ([err])-Z-Ethyl 2-(3,5-dichl oro-2-

i odoani | i no) - 4- ( 2- ox0= 1= 3-pyrrolid i deng) butanoate,(l1lb) To,a
sol ution of inter ”ﬂr grE-butoxy)f-me & r2-and

DBU (0.33 m) were iodoadil -ox0-1 Icont i niepyrrelidinylidenglbutanodte The

indoatilima)-45{2-ox0-iepheny! cont i ntfepyelidinyiidensibutagodte
crude sol ution was t8rbdiddmedy1 of ethyl acetate and 15 washed
first with a satur Ot gt rr].( 5 n the ] ter and
brine. The organic EQ?@"’W&Q %W@ﬁ"éﬁ@e&%ée??}m a‘agtPB&fg?w mb&@gggén%
product as a 4/1 miQBUr(& nol) wareaddedrand theemixture wasoeatted @H07C overnight.
chromat ogr aphyo( cy gt QR@XABR/1BkEY lupawl 2k Sletate @00em) ihd WabRed WIROYRD
11a (0.498 g) and "[\whﬁ title comound ? %0. 122 st2 . gol erless oi | s.
i ntermediate 11a NVFES HRE[ S )n{lgrﬂ}'kla pphf % "?’é‘,e Hyinal; pygigation, by
7.16 (t, 1H), 6.90 coiymn ehronsategraphy (tyglohaxp@/¢thyl asatates8s25) affortied thé. 26
(m 3H), 3.87 (t, 2t compbindTR. 1giths alwhife édiid 3H

m.p. 36-39°, [a], 22° (c=0.160% w/v in DMSO)

15 NMR (CDCI,) & (ppm) 7.72 (d, 2H), 7.55 (d, 1H), 7.38 (t, 2H), 7.15 (t, 1H),

6.66 (m, 1H), 6.49 (dd, 1H), 6.48 (d, 1H), 5.05 (m, 1H), 4.81 (d, 1H), 4.30

(m, 1H), 3.87 (¢, 2H), 3.0 (m, 2H), 2.75 (m, 2H), 1.51 (d, 3H), 1.45 (s,

8H).

Y

20 intermediate 8

(){1R)-2-(tert-butoxy}-1-methyl-2-oxoethyl 7-chloro-4-(1-phenyi-A3-

pyrrolin-2-one-3yl)-1,2,3,4-tetrahydroquinoline-2-carboxylate (8a)
{-)7-chioro-4-(2-oxo-1-phenyl-3-pyrrolidinylidene)-1,2,3,4-tetrahydro-
_ 2-quinoline2-carboxylic acid, [1-(R)-(1-tert-butoxycarbonyl)]ethyl
25 ester (8b)
To a solution of intermediate 7 (2.1 g) in DMF (40 ml) Pd(PPh,), (0.393
g) and triethylamine (0.95 ml) were added and the mixture was heated to
150°C for 1 hr. The crude solution was taken up with ethyl acetate and
washed with 1N HCI, water and brine, dried and evaporated. Final
30 purification by column chromatography
(cyclohexane/dichloromethane/ethyl acetate 50/40/10) afforded the_title
compound 8a (0.7 g) as a white solid.
m.p.=69-73°C




25 IR (CDCl[err]) (cnferr]) 3370, 1738,. 1697, 1671. M5 (m z) 559.

internmediate 11b NVR (CDCl [err]) [err] (ppm) 7.69 (d, 2H), 7.38 (t. 2
7.17 (t, 1H), 6. 8&"3(%;“‘&!4) 6.34 (d, 1H), 5.96 (m 1H), 5. 34 (d,ﬂ’E’HF?Qﬂ’??Z
(m 2H), 4.12 (m 1H), 3.84 30 (t, 2H), 3.63-3.27 (m 2H), 2.85 (t, 2H),
1.26 (t, 3H IR (CDO[err]) (cmerr]) 1733, 1685. M5 (m z) 559. 33
Internmedi ate 12 -(1R)-2-(tert-butoxy)-1-met$¥l-2 oxoet hyl

2- (5-chl oro-2-i odoani lino) 4-(2-oxo0-1-pheny 3-pyrrolidinylidene)butanoate
(di ast ereoi soner 5 B) To a solution of internediate 6b (0.87 g) in

acetonitrile (20 m é&g QQQOMﬁst pyrrol i donyl ) phosphoni um
S

bromde (1.6 Q) and ﬁ?ﬁbpﬁ%@ ddgﬁ?apg?ﬁe‘ zgig’e?q?e(n)(% ﬁ;é% d atl

-20[ err] C overni ghtN
washed with 1IN HO maataa?? 10, 1H),aB8@00im,ntH), &.48 dddndH: B é6bsad b, 493r(al

fi cat by col £
P fordea the titie Ml iiﬂéw P AR (WEXF DBBTRNA] P2 AR, 00, | ¢
NVR (CDO [err]$ [er i) g(d ) 7.55 (d, 1H), 738(t oH), 7.16
(t, 1H), 15 6. GOIR(NudechmBmﬂ(d74LH68161$91(dd 1H), 5.03 (g, 1H),

4.80 (d, 1H), 4.33" 9 o yBllodHolid2- 75 (m 2H), 1.48

(d, 3H), 1.44 (s, 9%8 t*&fﬁé‘é@] t?{@?errar] )%3375 1738, 1693, 1665 20

I ntermediate 13 - ( 1MR-399-BA{C but oxy) - 1- et hyl - 2- oxoet hyl

7- chl or 0- 4- ( 1- phenyfodd 461d°-(cp§.610% wAIn@DMSSY| ) - 1

, 2,3, 4-tetrahydroqui nol i ne-2-carboxyl ate (dia
Yo CNMR (OMS0) 1o .73 5157 56 T2, 3R0F 2Pk, 1h), 7.11 (m,

1H), 6.98 (da,1H), 6.75 (d, 1H), 6.57 (dd, 1H), 4.70 (q, 1H), 4.24 (m, 2H),
3.84 (m, 1H), 3.75 (m, 1H), 3.18 (m, 1H), 3.056 (m, 1H), 2.94 (m, 1H),
1.25 (s, 9H), 1.23 (d, 3H)

15 Intermediate 9
(£)-E-Ethyl 2-(5-chloro-2-iodoanilino)}-4-(2-o0xo0-1-phenyl
piperidinylidene) butanoate.
To a solution of tributyl-3-(1-phenyl-2-piperidinone) phosphonium
bromide (0.83g) in acetonitrile (20 ml) DBU (0.27ml) was added and
20 after 15 min a solution of the intermediate 2 (0.35g) in acetonitrile (20
ml). The reaction mixture was stirred for 30 min, then diluted with ethyl
acetate and washed with a 1N solution of HCl and brine. The organic
phase was dried and concentrated to give the crude product which was
purified by flash column chromatography to obtain the_title compound
25 (0.299) as pale yellow foam.
NMR (CDCl,) & (ppm) 7.56 (dd, 1H), 7.38 (dd, 2H), 7.27 (dd, 2H), 7.24 (t,
1H), 6.93 (t, 1H), 6.50-6.47 (m, 2H), 4.85 (d, 1H), 4.25 (g, 2H), 4.22 (m,
1H), 3.71 (m, 2H), 2.76, (m, 2H), 2.59 (m, 2H), 2.01 (m, 2H), 1.29 (t, 3H)

intermediate 10

30 (£)-Ethyl 2-(5-chloro-2-iodoanilino)-4-(2-oxo-1-(pyridin-3-yl)-
pyrrolidin-3-ylidene)butanoate.
To a soluton of the (1-(pyridin-3-yl)-2-oxo-pyrrolidin-3-yl)
tributylphosphonium bromide (0.93g) in acetonitrile (10 mi) DBU (0.22ml) .




To a solution of internediate 12 (0.46 g) in DVF (8 nml) Pd(PPh3)4 (0.043 25
g) and triethylamne (0.21 m) were added and the m xture was heated to
150[err] C for 1 AYO9%84#licrude sol ution was taken up with ethyl XEEERIIRG
washed with 1IN HC, water and brine, dried and evaporated. Final

purification by col um chr omat ogr aphy
(cycl ohexane/ di chl or onet hane/ et hyl acetate 50/ 40/ 10) afforded the title 30
conmpound (0.114 g) as a white solid. mp.=6267C 34 NWVR (DMBSO) [err]

(ppm 7.79 (m 2H), 7.38 (m 2H), 7.11 (t, 1H), 6.81 (d, 1H), 6.77 (d, 1H),
6.70 (d, 1H), 6.55 Wdhsadddd and- dtfér 1ddminl B soldtictof the ih'tﬁnneﬂléiemoféﬁ)’m?’ 99
(m 1H, 3.84 (t, a'&tonztnfé (18%!) ]'mé reacgon Gnrgdury}rlas starred(for3 Jr‘nr thén grluted

| nt di at 14

2n4e2|ingr Ioﬁnel\l- ( 4- ( vétht ethyt esstate aod Wwastiedovjth en gajursiedysclutiare off biH, Gk and
derivative 2,4- di ypa0irhs i énérpﬂaké%éd&e&hnurbo%unﬁhtebltergwaaﬁﬁaaﬁdé60
m d 2 m 0oC

NI ;{‘ﬁés%her Doyt v %waf purtiediby st edfiig Hbmalodapt idbtdin the

car bonyl - 1, 4 phenyltile eonipannd €0.4Zg08s g)mixtuse of &b isomexi(8&20) hour t he
m xture was pouredMélb.gﬁZ sgt urated solution of [err] (200 m) extracted
with EA (3x150m ) and organi ¢ phase washed with brine (200 m), dried

and concentrated i nteatediatetfte crude was purified by flash chromat ography

(eluting with CH EA 80: 20 to gi ve of thetltle 15 corrpound asayellow
foam (3.5 g ). T.| &E 2(3c5-dichloras2-iodeanilinolde{2-oxmd vi-37 44

(d); 7.35 (d)10 6. 4§y(-mﬁhmy4|&6.e§dtﬂmﬁo5& ( l(r'l1a)?(+7 Jl 2. Zit'd.sﬂ)d‘cmo&ﬂ-QS)
Intermedi ate 15 20;,4 . .
3- brono- 1- (4- (tertzputoxy AR . v
sol ution of interngiselion Pé"’ée@)edl ecﬁr%/lmﬁefQBUHF)( Q'Bﬂlaédt@i{ @F@G@) a
sol ution of LHVDS &8d ®BU (283 anl) Wese bdied andrstiniig way donfinushovermight at -
20°C. The crude solution was poured into 20 mi of ethyl acetate and
15 washed first with a saturated solution of NH,C! (2 x 15 ml), then with
water and brine. The organic phase was dried and concentrated to give
the crude product as a 4/1 mixture of Z/E isomers. Purification by column
chromatography (cyclohexanefethyl acetate 85/15) gave the fitle
compound 11a (0.498 g) and the title compound 11b (0.122g) as
20 colourless oils.
intermediate 11a
NMR (CDCl,) & (ppm) 7.78 (d, 2H), 7.39 (t, 2H), 7.16 (t, 1H), 6.90 (d, 1H),
6.58 (m, 1H), 6.36 (d, 1H), 5.22 (d, 1H), 4.26 (m, 3H), 3.87 (t, 2H), 2.79
(m, 4H), 1.30 (t, 3H)
26 IR (CDCI3) (cm™) 3370, 1738, 1697, 1671.
MS (m/z) 559.
intermediate 11b
NMR (CDCIl;) § (ppm) 7.69 (d, 2H), 7.38 (t, 2H), 7.17 (t, 1H), 6.84 (d, 1H),
6.34 (d, 1H), 5.96 (m, 1H), 5.34 (d, 1H), 4.22 (m, 2H), 4.12 (m, 1H), 3.84
30 (t, 2H), 3.63-3.27 (m, 2H), 2.85.(t, 2H), 1.26 (t, 3H) -
IR (CDCI3) (cm™) 1733, 1685.
MS (m/z) 559.




added drop-wi se. The m xture was stirred under nitrogen until the
tenperature reached r.t for 2 hours. Then it was quenched into a

saturated sol uti oV@4*&k | (200 m) extracted with EA (3x150m ) P&ﬁ@”?’ﬁ@”“
organi c extracts were washed with brine (200 m), dried and concentrated in
vacuum The m xture was purified by flash chromat ography (eluting with

CH EA 8:2) to give the title conpound (2.6 g? .c. CHEABS8:2, Rerr]
=0.31. [err]HHNVR 7.57 (d); 7.39 (d); 6.49 sa) 30 4.59 (m; 4.03 (M,
3.81 (m); 2.73 (m; 2.46 (m; 1.53(s). Internediate 16 35

(+/-)-Z-Ethyl 2-(5-chl oro-2-i odoani |l i no)-4-(2-oxo-1-(4-tert-

but oxycar bonyl am no) phenyl - pyrroli di n-3-ylidene) butanoate A sol ution of

i ntermedi ate 15 (2. qhtgrmediatey12DM- (100m ) and tri butyl phosphi ne was
refluxed at 110 [erfJC under a nitrogen at rmsphere 5 for 4h, unt|I
reaction conpl et i on-{1R)-(femtrtoky)-Inmetink2« yh a2+

the crudel- (4-tert- QUbQdMpHeny am-ﬁﬂrahaﬂWlm%IﬁWntanoate (dlasteremsomer

pyrrolidin-3-yl-tri gty ptosphont unt promde (L. 75g) Whi ch was di SSOolVed i n
dry CH err] CN @oom was cooled at -30 [err]C and stirred under a nitrogen
at mosphere, then DBUo(sdlution pf intermediate Gibi(0=8% g} in acetogifrilé2@ mitibutyl-8o

BRI ek ae e PR

washed with brine ( w%ﬁ aé‘&%ﬁ&@ﬁ%"&&%ﬁf%‘ﬁg *g@?p rﬁ%n\?tvg Yas

yel low oi | which wathepuaken up with ethylsicetate {#0@ oy and yashed withg! NHCh vateeA

&é& Eg)(; 03§JI vg[ot he] Ahd | anﬁsrmmead drid Ostncahtraed2 Windlep anﬁd[aﬁon comfﬂn
err

(d): 7.53 (d): 7. 386’?85"&%533 Wg‘Bgﬁ’?'tei%t Cr?"&gé}% é“}’]'s)s torgd

4.23 (m; 4.14 (m; sgmam_,(ﬂs‘t a§ awhite galig.oik. 85 (m); 1.53(s); 1. 27(t)

)
E'
C.
>
(¢

Internediate 17 20 2B&nzyl
2- (5-chl oro- 2- i odoaly 2, 5-di oxo- heng/
NMR (C Cla) (ppm)772 (d, 2H). 6 (d, 1H), 7.38 (t, 2H), 7.16 (t, 1H),

15  6.60 (m, 1H), 6.56 (d, 1H), 6.49 (dd, 1H), 5.03 (q, 1H), 4.80 (d, 1H), 4.33
(m, 1H), 3.88 (t, 2H), 2.9 (m, 2H), 2.75 (m, 2H), 1.48 (d, 3H), 1.44 (s,
9H).

IR (CDCI3) (cm") 3375, 1738, 1693, 1665

20 intermediate 13

{1R)-2-(fert-butoxy)-1-methyl-2-oxoethy! 7-chloro-4-{1-phenyl-A3-

pyrrolin-2-one-3yl)-1,2,3,4-tetrahydroquinoline-2-carboxylate

(diastereoisomer B)

To a solution of intermediate 12 (0.46 g) in DMF (8 mi) Pd(PPh,), (0.043
25 g) and triethylamine (0.21 ml) were added and the mixture was heated to

150°C for 1 hr. The crude solution was taken up with ethyl acetate and

washed with 1N HCI, water and brine, dried and evaporated. Final

purification by column chromatography

(cyclohexane/dichioromethane/ethyl acetate 50/40/10) afforded the title
30 compound (0.114 g) as a white solid.

m.p.=62-67°C




I m dazol i di n-4-ylidene)butanoate. To a solution of the derivative

N- (phenyl am nocar bonyl )[err] - phosphonogl ycine-trinmethyl ester (0.1g) in
acetonitrile (10 WPPYpEU (0. 1) was added and after 10 min a sd&CTEPSH0IZI6
the (+/-)- 2- (5- Chloro- 25 2- i odo- phenyl am no) 4- oxo-butyric acid
benzyl ester (0.1g) in acetonitrile (2 m). The reaction m xture was
stirred for 1 [err] hr, then diluted with ethyl acetate and washed with a
IN solution of HCI and brine. The organic 6ﬂbse was dried and concentrated
to give the crude product mhich was purified by flash col um chronatography

£ RN e o i el
(t. 1H), 5.20 (s, zthj),b‘g'fdvl GH) fﬁzb‘(ﬁﬁ(bﬂﬂ"' 4% (44, 1 H449ﬂ(9Nm§'lb|)

(cnierr]) 3339, 31605 (dh/28), 3.98 {m, 46,13.84 @O1H) 235 ad| aHR 2.62 (nerH),) 1.Benzy!

7-chl oro-4-(2, 5-di ?é )phenyl -im dazol i din-4-ylidene)-
1,2, 3,4-tetrahydro- i“‘hol i necar boxyl ate. 5 To a soI ution of

i nt er medi at e 1g (Olgginﬁh,ét@ﬂw (5 mM) [err] (16 ng) and TEA (0.05 m)
were added and the Tesurting solution was heated to 110[err]C for 1 h. The

crude sol uti on was gg-dihdrﬂaﬁle(@émbutoxyearbm&hmﬂm)pHenylo-buayramldeI ution

of HC and brine. Red S
crude product whi cplﬁ)e E "HBrﬁaﬁ\F@ ?1‘%\6

%D%w& cm& qu 0 i the
ich, d V\g oI urm c gxét ogr aphy
obtain the title c HB‘ "Gl )Sﬂéﬂy'ﬁf dﬂgQ Y O”RWR
(DVBO J[err] ( ppn') kept & Q°C, uhti®ra iht&gén&t(msphena)fpr 101ﬁn(lte6 antithen the/N- (d,
1H), 6.58 (dodq (
2.83 (dd, 1H) 0K ﬁét&y%aziorierf %’745% 1@%’86 925 dtbppdd Jatter1.
our t was poured into a saturate éo(u lon of NH,CI (200 mi)
extracted with EA (3x150ml) and the organic phase washed with brine
(200 mi), dried and concentrated in vacuum, the crude was purified by
flash chromatography (eluting with CH/EA 80: 20) to give of the title
15 compound as a yellow foam (3.5 g ). T.l.c. CH/EA 8:2, Rf= 0.53.
1H-NMR: 7.89 (sa); 7.44 (d); 7.35 (d); 6.46 (sa); 4.66 (dd); 3.60 (m);
2.76(m); 2.55(m); 1.51(s).

Intermediate 15

20 3-bromo-1-(4-(tert-butoxycarbonylamino)phenyl-2-oxo-pyrrolidine
To a solution of intermediate 14 (3.5 g) in dry THF (50ml) cocled (0°C), a
solution of LHMDS (9.6 ml of a 1M solution in tetrahydrofuran) was
added drop-wise. The mixture was stirred under nitrogen until the
temperature reached rt for 2 hours. Then it was quenched into a

25 saturated solution of NH,C! (200 ml) extracted with EA (3x150ml) and the
organic extracts were washed with brine (200 ml), dried and
concentrated in vacuum. The mixture was purified by flash
chromatography (eluting with CH/EA 8:2) to give the title compound (2.6
g). T.lc. CH/EA 8:2, Rf =0.31. TH-NMR: 7.57 (d); 7.39 (d); 6.49 (sa);

30 4.59 (m); 4.03 (m); 3.81 (m); 2.73 (m); 2.46 (m); 1.53(s).

Intermediate 16




20 I nternedi ate 19
2-{2-(5-Cnhloro-2-iodo-phenyl i m no) -acet oxy] - 1- (R) - met hyl - acetic acid

i sobutyl ester ToWQ9%4#¥tion of acrylic acid PCT/EP99/03936
1-i sobut oxycar bonyl -1- (R)-net hyl -nethyl ester (3.79) in [err] [err] 4%in
Herr]O (4m) was added. The bl ack 25 suspension was then treated with

[err] (10.5g) by portions. After 5hrs, the solution was taken up with ethyl
acetate (2x50m ) and washed with water (2x53ﬁr1). The organi ¢ phase
evapor at ed under vacuum and the crude m xture was purified by flash

chr omat ogr aphy (CH, Eﬁl 2 ét},‘ykp( -I:ﬁﬁrrg ilé&a%wﬂﬂ%&}: 11_14_@'1 met hyl -acetic

acid 30 | sobutyl ‘es aa TO ess

2- (2- Oxo- acet oxy) - m/lammq:)phensﬂ-pwgpﬂﬁmﬁxy[ll%ene)bum ssol ved

IAP t ol uenle (1000 rrlA) wdldrefdmmdnhédlat@ew @.arh) amthDMH‘ omoanmr ~'~‘andoI
ter cooling to r I r

and t he sol u'? I on ?@;&lﬁﬂ?ﬁiﬁﬁé \n‘fas ﬁ]ﬁ&gaeégeﬁ%degg%gé ﬁm‘oﬁgp trrﬁ?@ﬁh%g The

clear sol uti o was fanamtil f?ﬂ@'@ﬁé@"@ﬂfﬁ Tl tThe mbturewaseanrcentrated in

MySO err], concent vatesmt to divenahe éradei(4itertibutorychivengmino)pheiyR-elo-as a

yel | ow oi | . NVR ( ﬁl?olyl[tﬁf) R 3 e M.75 z‘,?.“ so
Z 83(33 1|?_>DH) > 869§sn Qwﬁids@hlmmﬂ‘gg‘gbg%g%eﬁ;@aféiggcmrm%wng%ﬁmﬁg
2- (5- Chl oro- 2- IodOaaﬁ @spHerd] then DBLOX044lthY End mtélmédisateZ(ﬂGg {ere added

o o oY | I e B, foﬁ%"r&sé i p i i85, %@ﬁ#&«
(16.5g) was added ef fH.Ch(208 mh extmciachwitb £A (8x15050) and ithe organie eatnacts
(12.59) dissol ved ivard Wadhsg witrBtine (@G0 aulyjadtiety amd \sbcantrbiied R VBcas to

hae taken up with 8 Le %ﬁ%'ﬁgdt&k“@%?f&é 28 bl ?‘ﬁﬂgg"g ‘é“’zn‘%t%ﬁaehy G vl
with a saturated s% gompound 85 g) as a white solid.
15 T.lc. CH—EA (7 3), Rro.zs IR: 1727 and 1695 (C=0) cm-1. TH-NMR:
7.64 (d); 7.53 (d); 7.38 (d); 6.48 (d); 6.47 (sa); 6.45 (dd); 5.97(m);
5.02(d); 4.23 (m); 4.14 (m); 3.8(t); 3.6 (m); 3.3 (m); 2.85 (m); 1.53(s);
1.27(t).

Intermediate 17
20 (+)-Z-Benzyl 2-{5-chloro-2-iodoanilino)-4-(2,5-dioxo-1-phenyl-
imidazolidin<4-ylidene)butanoate.
To a soluton of the derivative N-(phenylaminocarbonyla-
phosphonoglycine-trimethyl ester (0.1g) in acetonitrile (10 mi) DBU
| (0.1ml) was added and after 10 min a solution of the (+/-)- 2- (5- Chloro-
25 2-iodo-phenylamino)-4-oxo-butyric acid benzyl ester (0.1g) in acetonitrile
(2 mi). The reaction mixture was stirred for 1 % hr, then diluted with ethyt
acetate and washed with a 1N solution of HCI and brine. The organic
phase was dried and concentrated to give the crude product which was
purified by flash column chromatography to obtain the title compound
30 (0.065g)
NMR (DMSQ) s (ppm) 10.80 (s, 1H), 7.65 (d, 1H), 7.7-7.3 (m, 10H), 6.75
(d, 1H), 6.55 (dd, 1H), 5.70 (t, 1H), 5.20 (s, 2H), 5.07 (d, 1H), 4.72 (m,
1H), 2.86 (t, 2H
IR (Nujol) (cm™) 3339, 3160, 1768, 1721, 1691 -




(300m ) and evaporated. Then, the m xture was purified by colum
chromat ogr aphy (cycl ohexane/ ethyl acetate 85/15) to afford the title
conpounds 20a (14W@ps/6d4tt 20b (4g) as colourless oils. 20 | nt RCFEXPHQI36
20a NWR (CDCl [err]) [err] (ppm 9.85 (s, 1H), 7.57 (d, 1H), 6.58 (d, 1H),
6.51 (dd, 1H), 5.19 (m 1H), 4.97 (d, 1H) 4.63 (m 1H), 3.93 (m 2H),
3.24-3.04 (m 2 H, 1.94 (m 1H), 1.53 %H) 0.93 (dt, 3H); 0.91 (d,
3H). IR (CDO[err]) (cmerr]) 1742, 1740 2@ | nt er medi ate 20b NWVR
(ChC[err]) [err] (ppm 9.81 (s, 1H) 7.57 (d, 1H, 6.60 (d,1H), 6.52 (dd,
1H, 5.17 (m 1H, 4.95 (d, 1H, 4.57 (m 1H, 3.92 (m 2H, 3.11 (m 2H);
1.92 (m 1H); 1.50 . 0,90 (d, 6H) . IR (CDCl[err]) (cnferr]) 3375,
T734 301t o o atlptmedite 18

(E) - 2- (5- Chl or o- 2- i(¢}Bepipiy| 5mMojo442mO11MﬂML@M§k

ylidene)-butyric ag Q3J4. HdRylaRl hy!l - met hyl ester

To a solution of i o ték’{fe{éF'@dPg@Ph%L(ﬁgl 43

m.) was added &t r&ﬂ@t%@ﬂ&fdﬂnaﬁ'
The ni xture was t heng)xand cTEAL (005[@) nyereaaddedtandriil aesultig sohdiod8wasi n

S'? i ;ﬂr egf ata-l? ﬁ\lsmfl:rrf% Eié?:{dure for gﬁ 1%1‘?'1@&“&-@@%@5 amg%a%t@@ms
ethyl acetate ( 100rﬁ°?ta$?|@"9h‘é!aﬂiigwm %Hﬁ's%g'ﬁg‘ g '&?'t ﬂn%tbgggu}rﬁg&ggamc

sol ution of [err] (phéemu)as drietl &1l cafeerd@ated Jo give thei srude PrabetrwhichTas

sol ution was jden ¢ ﬂﬂ%ﬂHﬂ%ﬁﬁma‘féd}ﬁbh?%'ébtﬁﬁ\t tHé”tltle Ebfmgoﬁﬁaum

;P; gpgtegg[ ﬁgh%/| tl e?@ﬂg&%ﬁn%ﬁ% & a V\Ef?tea; g{agﬂcNII\/R (CDCI [err]) [err]
(ppm 7.73 (m 2H) mp>2R0°€ 1H), 7.38 (t, 2H), 7.16 (m
NMR (DMSO) & (ppm) 10.5 (s, 1H), 7.5-7.2 (m, 11H), 7.16 (bd, 1H), 6.75
(d, 1H), 6.58 (dd, 1H), 5.2-5.01 (dd, 2H), 4.40 (m, 1H), 4.25 (dd, 1H),
15 2.83 (dd, 1H).
IR (Nujol) (cm™) 3378, 1752, 1728, 1704

20 Intermediate 19

2-[2-{5-Chloro-2-iodo-phenylimino)-acetoxy]-1-(R)-methyl-acetic
acid isobutyl ester
To a solution of acrylic acid 1-isobutoxycarbonyl-1-(R)-methyl-methy!
ester (3.7g) in THF/H,0 OsO4 4% in H20 (4ml) was added. The black
25 suspension was then treated with NalO4 (10.5g) by portions.
After Shrs, the solution was taken up with ethyl acetate (2x50mt) and
washed with water (2x50ml). The organic phase evaporated under
vacuum and the crude mixture was purified by flash chromatography
(CH/EA 1:1) to afford 2-(2-Oxo-acetoxy)-1-(R)-methyl -acetic acid
30 isobutyl ester as colouriess oil (3g). 24.8g of 2-(2-Oxo-acetoxy)-1-(R)-
methyl -acetic acid isobutyl ester was dissolved in toluene (1000 mi) and
refluxed in a Dean-Stark apparatus for 2 hrs. After cooling to room
temperature, 5-chloro-2-iodoaniline (22 g) was added, and the solution




1H), 6.67 (m 1H), 6.50(dd, 1H), 6.49 (s, IH), 5.20 (q, 1H, 4.81 (d, 1H),
4.33 (m 1H), 3.94 , 3.88 (t, 2H), 3.0-2.74 (m 4H), 1.94 (m 1H),
15 1.57 (d, 3%059&4911 (d, 6H. IR (CDO[err]); 1696, 1670cm fcg‘/EP99/°3936
I nternedi ate 22

7- Chl or 0- 4- (2- oxo- 1- phenyl - pyrrolidin-3-yiidene)-1, 2,3, 4-tetrahydro- 20
qui nol i ne-2-carboxylic acid, [1l-(R)-net hyé- 1-i sobut oxycarbonyl ] - net hyl
ester (diastereoisoner A) To a sol ution of Tntermadi ate 21 (9.559) in
toluene (130 m), Pd(PPh3)4 (3.52 g) and triethylamne (5.1 m were added
in portions and thefiliked Uh ahegsrebermde af MgSODfer B] krsf dhe3cleahisolufibr was!de

sol ution was taken t 0

[err] and brine, ‘F@%&) Hhe'%%'@%?‘gf' %oﬁﬁglﬂﬁp%% &\@ Mgégjj %ﬁ&gﬁ'ﬁﬁf; p°
chr omat ogr aphy (cydwoaes(m@btalrbﬂaed\ﬂemmmndam) a§caey%llpw @l.5/3/ 0. 5)
thfo]r?edn; h$ tlltl(gn MR{CDOY) 35 Cpr{?ﬁ) TB3q$HAdY TLTD(s 1R oZ(Gd(1H) Ne?(d,%,g)
err

(s 11 "6 74 Bd, 1 ?S%qgéx) 86 (%fmz?ég%‘?'q(‘pqﬂrﬁlggidﬁ%( %éaz‘g%f'ég) 84- 3. 60
(m 4H), 3.2-2 8((@9‘)11 173 1.24 (d, 3H); 0.73 (d, 6H. IR
(nujol): 3377, 1746, 1670 39 Internedlate 23

7-Chl oro-4-(2- 0XO0-yls Lz -di hydro-1H pyrrol -3-yl)-1, 2, 3, 4-

t et rahydro- qui nol i lic acid, [1-(R) -nmethyl-1- 5

i sobut oxycar bonyl ]Jiﬁblﬂﬂm%@?@wenwaimwww)
in DMF (50n ol er rikobltoddead b p3d and t he

m Xt ure was heat ed

with ethyl acetaté f §I1§8°’¥f°eﬁg 3 up

evapor ated. 10 amanb(OTf)g‘p(UlGﬁD) ovas added awi after gofawnminutes, vinyloxy
chr erat ogr aphy trimethylsilane (12.5g) dissolved in toluene (50ml) was added drop-wise.
The bath was removed and the reaction allowed to stir for 2 hrs. The
15 crude mixture was taken up with ethyl acetate (500ml) and the organic
phase was washed with a saturated solution of ammonium chloride
(300ml) and  evaporated. Then, the mixture was purified by column
chromatography (cyclohexane/ethyl acetate 85/15) to afford the title
compounds 20a (14 g) and 20b (4g) as colourless oils.

20 Intermediate 20a _
NMR (CDCI,) 5 (ppm) 9.85 (s, 1H), 7.57 (d, 1H), 6.58 (d, 1H), 6.51 (dd,
1H), 5.19 (m, 1H), 4.97 (d, 1H), 4.63 (m, 1H), 3.93 (m, 2H), 3.24-3.04 (m,
2 H}, 1.94 (m, 1H), 1.53 (d, 3H), 0.93 (dt, 3H); 0.91 (d, 3H).
IR (CDCI3) (cm™) 1742, 1740

25 Intermediate 20b
NMR (CDCI,) & (ppm) 9.81 (s, 1H), 7.57 (d, 1H), 6.60 (d,1H), 6.52 (dd,
1H), .17 (m, 1H), 4.95 (d, 1H), 4.57 (m, 1H), 3.92 (m, 2H), 3.11 (m, 2H);
1.92 (m, 1H); 1.50 (d, 3H); 0.90 (d, 6H) .
IR (CDCI3) (cm™) 3375, 1734

30
Intermediate 21
{E)-2-(5-Chloro-2-iodo-phenylamino)-4-{2-0x0-1-phenyl-pyrrolidin-3-
ylidene)-butyric acid 1-isobutoxycarbonyl-1-{R) methyl-methyl ester




(cycl ohexane/ di chl or onet hane/ et hyl acetate 6.5/3/0.5) afforded the title
conpound (1.289 g)_as.a eIIowfoam NVR (DVSO) [err] (ppm 7.79

7.38(t, 2H), 7.11 t"P”’fﬁ‘ﬁ‘ 6.79 (d, 15 1H), 6.57 (d, 1H), 6. 74‘£‘("3£P92 936
6.47 (dd, 1H); 6.47 (m 1H): 5.10 (g, 1H); 4.49 (m 2H); 4.06 (m 1H);
3.92-3.82 (m 3H); 2.45 (m 1H); 2.019 (m 1H); 1.84 (m 1H); 1.42 (d, 3H);
0.84 (d, 6H). IR (nujol): 3375, 1749, 1683. 3¥ I nternedi ate 24

2-(3,5-Di chl oro-2-i odo- phenyl am no) - 4- oxo- butyric acid 1-n-

but oxycarbonyl - 1(S)-nmethyl -methyl ester (24a and 24b) To a sol ution of

i ntermedi ate AcrylicTa@ golution iofitinteproediaten\d (14.453Y)- imecetpnitrilge@@)d| ml) DBU
ester(4.99g) in THF/ Hg 943 i) wadSdded &Y r&nﬂ%ﬂi réiuré%ﬂ'lhé"hﬁktﬁ]‘élﬂaé st:rre&?orsg)
was added. The bl ack Eegﬁl onﬁxﬁﬁs the eat %\ﬁ Jﬁi é

portions. After 5hrs! ﬁ°8% ReRfndndd éeg&{egl%@g@m)
and washed with wat eﬁ12(9&g§ﬁmﬁp mFI'MeCHB@&hwaspﬁdﬂgd droppuisa tie d Sumie rThemcthem
and the crude hX! Uri@ali sl @ By yid Aapefaterior SraDter! Y babic )
afford the 2-(2-oxo- acet 0X @? dgﬁs\ﬁé acetic acid ut ester
as a col ourl ess oil ‘gkemyp 'th(eih @Fe e (100 fhd the SRk ?ﬁ?‘?’ﬁ? ‘@'t 300
m ) and refluxed in satiteted Sbiatidn axﬁp‘élﬂdCUﬁﬁle)ZahdsHClAﬂf’/er@a%l)l anyg thsineoom
tenperature, 3,5-di c‘n%ﬁét ed?nl ‘#h%d%iqti'o é%r%@nghnéﬁsaﬂdd%ncém%té@e Final

solution refluxed i ‘esence o ?’E‘B;ng%oqm | m(ﬁg‘i‘%h?e’i%r@ elethyl

sol uti on was cool ed,P d By apcely
MySJ err], cont@ntr aamtatel@rtaqmaghsmmfmm the title compound (11.04) as a white

(2-[2-(5-ch| or o- 2- i ggamphenyl i m.no) acet oxy] -1- (S)-nethyl-acetic acid n

GooN (7omt ) vas codB @é@éigb' P28 (i 2k e i) ryféé 29448 e
and, after a few ni ritf)e8.87\ (M iiH)x§.50(ddetH)y 619 @néHQ.l 29) adi 5504 gtdd,i tH),
CH3CN (20m ) was addess (rﬁrm)vsse(d 19, Bt 2R) V@.0-Z 74 (e dH)On .ok0r, Myl he
crude m xture s talkﬁl(éjgm\adg_' (d, 6H).

IR (CDCI3); 1696, 1670cm-1

Intermediate 22
7-Chloro-4-{2-ox0-1-phenyl-pyrrolidin-3-ylidene)-1,2,3,4-tetrahydro-
20 quinoline-2-carboxylic acid, [1-(R)-methyl-1-isobutoxycarbonyl]-
methyl ester (diastereoisomer A)
To a solution of intermediate 21 (9.55g) in toluene (130 ml), Pd(PPh,),
(3.52 g) and triethylamine (5.1 ml) were added in portions and the
mixture was heated to 110°C for 3.5 hr. The crude solution was taken up
25 with ethyl acetate (600mi) and washed with NH4CI and brine, dried and
evaporated. Purification by column chromatography
{cyclohexane/dichloromethane/ethyl acetate 6.5/3/0.5) afforded the title
compound (6.08 g) as a yellow foam.

30 NMR (DMSO) & (ppm) 7.71 (d, 2H). 7.35 (t, 2H), 7.20 (d, 1H), 7.11 (,
1H), 7.00 (s,1H), 6.74 (d, 1H), 6.57 (dd, 1H), 4.89 (g, 1H), 4.24 (m, 2H),
3.84-3.60 (m, 4H), 3.2-2.8 (m, 3H), 1.70 (m, 1H), 1.24 (d, 3H); 0.73 (d,
6H).

IR (nujol): 3377, 1746, 1670



ethyl acetate (500m ) and the organic phase was washed with a saturated

sol ution of ammoni um chl ori de (2x50m ) and evaporated. 10 T pob36
m xture was pur‘f’??gﬁ“"by colum chronmat ography (cycl ohexane/ ethyl
acetate 90/10) to afford the title conpounds 24a (1.4 g) and 24b (0.7g) as
colourless oils. Internmediate 24a: . NVR (CDCl [err]) [err] (ppm 9.84 (t,
1H), 6.92 (d, 1H); 6.45 (d, 1H); 5.33 (da, 385 1H); 5.17 (q, 1H); 4.60
(m 1H); 4.14 (m 2H); 3.34-3.06 (m 2H); 1.6 (m 2H); 1.52 (d, 3H); 1.37
(m 2H); 0.93 (t, 3H. IR (CDC[err]) (cnferr]) 3370,1742 Internedi ate 24b:
NVR (CDCl [err]) [err] (ppm 9.80 (s, 1H), 6.92 (d, 1H); 6.47 (d, 1H); 5.3
(da, 20 1H); 5 994.55 (m 1H); 4.14 (m 2H); 3.13 (m 2H);

(crferr)) 3370, 174 L A .5 Suifafdalrol SyhRES £ )

(E) - 2- (3, 5-Di chl or qeftah tiojine2-catboxyliz- oxo- 1a¢ideny| - [1«(R)-methyl-1-

pyrrolidin-3-yli Qqu b %Eb&cﬂﬁlﬁ-fﬂéfﬂ?pﬂﬁ@fycar bonyl - 1- (S) nethyl - methyl
d o _Surut

ester (diastereois S ,&géﬂﬁg%@?ﬁgﬁgggig&(ﬁgaKQ.S,[‘#RG .

acetonitrile (20 niTP %QWBFQ'WW%@éIte%V
m xture was stirregq)famd tHeti3faminen@nmi)Tkerenadded andtbe tmixure Wascheated to
-25[ err] C and i nt o1giadk b led Orbrdde, $Aullon iad G upSwi it dictte e
15 . Th th ed h .
Then ¢ he i xt ur e ve(2x200celh ang Weeheckvith NEfAGiant oER) JoAEH nd, Svapliafad.
phase washed g@th &gt ur at gﬂ;ﬁﬁcaﬁbh sol utbyn of mq?;l( 50 phrqmtos@phg%
10m d bri H'{e'ﬂ% h [ arore ttigd.
I(:i nal )pﬁpi fi Eg??og%ﬁqﬁ%ﬁ%@%ﬁﬁm ogr ﬁ yﬁéﬁ%ﬁfﬁlgkaﬁgﬁt hyl %git@é‘w 2)
af forded the titl e compaund (13898135 %\29@%? f oam

NMR (DMSO) & (ppm) 7.79 (d, 2H), 7.38(t, 2H), 7.11 (¢, 1H), 6.79 (d,
15 1H), 6.57 (d, 1H), 6.74 (d, 1H); 6.47 (dd, 1H); 6.47 (m, 1H); 6.10 (q, 1H);

4.49 (m, 2H); 4.06 (m, 1H); 3.92-3.82 (m, 3H); 2.45 (m, 1H); 2.019 (m,

1H); 1.84 (m, 1H); 1.42 (d, 3H); 0.84 (d, 6H).

IR (nujol): 3375, 1749, 1683.

2

p

20 Intermediate 24
2-(3,5-Dichloro-2-iodo-phenylamino)-4-oxo-butyric acid 1-n-
butoxycarbonyl- 1(S)-methyl-methyl ester (24a and 24b)

To a solution of intermediate Acrylic acid 1-n-butoxycarbonyl-1-(S)-
methyl -methy! ester(4.9g) in THF/H,O (100mi, 2/1) OsO4 4% in H20
25 (2.8g) was added. The black suspension was then treated with NalO4
(13g) by portions. After Shrs, the solution was taken up with ethyl acetate
(2x50ml) and washed with water (2x50ml). The organic phase
evaporated under vacuum and the crude mixture was purified by flash
chromatography (CH/EA 1:1) to afford the 2-(2-oxo-acetoxy)-1-(S)-
30 methyl -acetic acid n-butyl ester_as a colourless oil (4.859). (2.5g) of
which was dissolved in toluene (200 ml) and refluxed in a Dean-Stark
apparatus for 2 hrs. After cooling to room temperature, 3,5-dichloro-2-
iodoaniline (2.46 g) was added, and the solution refluxed in the
presence of MgSO, for 3 hrs. The clear solution was cooled, filtered




5 NVR (CDCl [err]) [err] (ppm 7.72 (d, 2H), 7.39 (t, 2H), 7.17 (t, 1H);
6.92 (d, 1H); 6.60 (m 1H); 6.43 (d, 1H); 5.16 (q, 1H); 5.14 (d, 1H); 4.34
(d, 1H); 4.15 (mWOMe44 89 (t 2H): 2.75-2.4 (m 4H); 1.60 (m Pﬂﬁ”ﬂ-’%—’é
(d, . 3H); 1.34 (m 2H); 0.91 (t, 3H. IR (CDO[err]); 3377,1744, 1697, 1672
cm1l 10 Internediate 26
5, 7- Di chl or o- 4- (2- oxo- 1- phenyl - 2, 5-di hydroZbH- pyrrol-3-yl)-1, 2,3, 4-
t et rahydr o- qui nol i ne- 2- car boxylic acid , [1-(S)-nethyl-1-n-
but oxycarbonyl] -nethyl ester (26a)5, 7-Di chl oro-4-(2-o0xo-1-phenyl - 15
F{r E gl) i di nh 3|— ylli densrbugh cotton 4o éﬁhrnata/ﬂfmgsmpbchnwntal csaﬂmd«yl héss taobthin

- -met hyl - 1- n- | : w5 X | ks
i ermedi ato 25 (0 TR CrloaRibe RbMImBREEa ! G AghfidetieTackd n
triethyl anine (0. 3Putul BStREA0.RERAIYEIOWBH-t i ons, and the mi xture was heat ed
to 120C for 3hr. Theseluticle of Guth izoyelions oll alre CHECN' (FOmi)t Wwas cBbled toa80tGit e

(1000m ) and V@Ehe%ngﬂ;)?gg%wgﬁ?%%%y%ddﬁmg A &VBROhASs, viRyiBRy

purification y y

‘
(cycl ohexane/ di chl imeidyisians £1.49) digsaived in GHAGHN 626mi) 3o rddss. drRp-wise e
conpound 26 a (0. 3Fhe)reactibnAwhs Btirtédfor A9miny dheaude aixtubbwas tdkehapnwith at e

26a NVR (DVBO) [errt . : 3 : 4 6., 89
(1 683 (s #ﬂ'}‘é%‘%g&q‘ﬁ?%ﬁe&% Pilaser web Wespod )i 1)
2H); 4.11 (m 1H); satusajed;solytign obammeniumigljiorige £2x5¢mY Ando ) evaposatedy,
2H) ; |1 -403§; %103;072111!55.4 tie Zhixturd. 3wg§n plrified0. B¢ (tolu?ﬁ) : cmmartogrﬁbhy o
(7.ngjgo( 21; 2H): 7.39 zpk@%%ﬁ%ﬁ%%%@%%ﬁﬂﬁ%ﬁ%@%ﬁ@ﬁ%%@g 62
(d, 1H:; 4.72 (d, nd 2420.7g) asiqeiouriess cilsy 1H) ; 42 3.94 (t, 2H); 3.76
(t, 1H: 3.60 (q, jH: 3.12{m 1H: 2.35 (m 1H; 2.21

NMR (CDCl,) & (ppm) 9.84 (t, 1H), 6.92 (d, 1H); 6.45 (d, 1H); 5.33 (da,

15 1H); 5.17 (q, 1H); 4.60 (m, 1H); 4.14 (m, 2H); 3.34-3.06 (m, 2H); 1.6 (m,
2H); 1.52 (d, 3H); 1.37 (m, 2H); 0.93 (t, 3H).
IR (CDCI3) (cm™) 3370,1742

Intermediate 24b:

NMR (CDCl,) & (ppm) 9.80 (s, 1H), 6.92 (d, 1H); 6.47 (d, 1H); 5.3 (da,
20 1H); 6.15 (q, 1H); 4.55 (m, 1H); 4.14 (m, 2H); 3.13 (m, 2H); 1.57 (m, 2H);

1.49 (d, 3H); 1.34 (m, 2H); 0.91 (t, 3H).

IR (CDCI3) (cm™) 3370, 1744.

intermediate 25
25 {E)-2-(3,5-Dichloro-2-iodo-phenylamino)-4-(2-0x0-1-phenyl-
pyrrolidin-3-ylidene)-butyric acid 1-n-butoxycarbonyi-1-(S) methyl-
methyl ester (diasterecisomerA)
To a solution of intermediate 2a (0.893) in acetonitrile (20 miy DBU (0.25
ml) was added at room temperature and the mixture was stirred for 10
30 min. The mixture was then cooled at —25°C and intermediate 6b (0.8g) in
10 mi of CH3CN was added drop-wise in 15 min. Then the reaction was
stirred at this temperature for 30 min. Then the mixture was taken up
with ethyl acetate (50ml) and the organic phase washed with a saturated




(dd, 1H); 1.42 (m 2H); 1.21 (m 2H); 0.97 (d, 3H); 0.82 (t, 3H. IR
(nwjol): 3377, 17 4 1594cnferr] 5 Exanple 1 ()-Sodi um :
7-chl oro-4-(1- pheﬁ??-gﬁg‘rgp] -pyrrolin-2-one-3yl)-1, 2,3, 4- PCT/EP95/03936
t et rahydr oqui nol i ne- 2- carboxyl ate To a solution of exanple 31la (540 ng) in
| M5 (5% net hanol in absolute ethanol, 7 m) NaOH (1N, 1.4 ml) was added and
stirring continued for 2 10 hrs. The resuyfti ng solution was dried on the
rotary evaporator and the resulting solid was triturated with diethyl

ether. After filtration and drying the title conpound (4 \Q/gé bt ai ned

25 an of f-whi te sol iselutiengl>DNAGIABRMD, AR HEKE) (105R) Pnd R @aBmm st

3 Egid ZT)HS 7 11 Gautibhwad ti¥h led Bad corlddntrafed: Fikal, purifi at:émm ¢alumbH)

(1 (m o ibiaghy fotdnadhstnd sefle b il 49 e

(-) - Sodi um 7- c progust A (@Shéﬁ?lwm@rﬁ?ﬂpyr rolin-2-one-3yl)-1,2,3,4-

t et rahyd{ oqui nq*z i ?e;wachglsa(ppmj'w,n (ﬂg)lzw),i mggf. 2H); 2AR€ti1t)p6.92 ((1598);ng)

in THF/ Herr]O (1/1 L I gl h Qe

for 1 h. The result |6né&é8ﬁ%?’?n%é%g§é1rﬁl\ﬁt@g §g|4?i@r?g@:sa'%{4ar@éﬁ1%4'\?\ngt h.

ethyl acetate andlN(MCRH53.89 (dH)a@ds2.4nm.cAH) 1630 G0 250i 1-688, 3Hket.34

organi ¢ phase was sgpapHy:argl\@sARd with water and brine and concentrated.

The resulting solid é S | ) qand treated with sodi um

et hyl hexanoat e (232'%3?0 (@' %y%q#g&ﬁaz(‘é?%%1 the resulting solid was

triturated wi.tH# hot diethyl ether and filtered, to afford the title
compound (160 ny) ajn@rm@diate@gite solid. e.e. =99%[err]=-102.3 (c=0.09%

W v in DVBO mp. >2QL T 1 ioro4-(2-0x0-1-phenyl-2,5-dihydro-1H-pyrrol-3-yl)-1,2,3,4-
tetrahydro-quinoline-2-carboxylic acid , [1-(S)-methyl-1-n-
butoxycarbonyl] -methyl ester (26a)5,7-Dichloro-4-(2-oxo-1-phenyl-

15 pvrrolidin-3-ylidene)-1,2,3,4-tetrahydro-quinoline-2-carboxylic acid ,
[1-(S)-methyl-1-n-butoxycarbonylj-methyl ester (26b)
To a solution of intermediate 25 (0.734g) in DMF (20ml) Pd(OAc), (0.110
g) and triethylamine (0.37 ml) were added in portions, and the mixture
: was heated to 120°C for 3hr. The crude solution was taken up with ethyl
20 acetate (1000ml) and washed with NH4Cl and brine, dried and
evaporated. Final purification by column  chromatography
(cyclohexane/dichloromethane/ethyl acetate 7/2.5/0.5) afforded the title
compound 26 a (0.35 g) and 26b(0.06g) as a yellow foam.

25 Intermediate 26a
NMR (DMSO) & (ppm) 7.80(d, 2H); 7.38 (t, 2H); 7.11 (t, 1H), 6.89 (d, 1H);
6.83 (s, 1H); 6.68 (d, 1H); 6.47 (d, 1H); 5.07 (q, 1H); 4.48 (m, 2H); 4.11
(m, 1H); 4.06 (t, 2H); 3.8 (dd, 1H); 2.3-1.8 (m, 2H); 1.52 (m, 2H); 1.40 (d,
3H); 1.54 (m, 2H); 1.3 (m, 2H); 0.84 (t, 3H).

30 IR (nujol): 3374, 1740, 1683 cm™

Intermediate 26b
NMR (DMSO) & (ppm) 7.69 (d, 2H); 7.39 (t, 2H); 7.33 (d, 1H); 7.15 (&,
1H); 6.71 (d, 1H); 6.62 (d, 1H); 4.72 (d, 1H); 4.40 (g, 1H); 4.40 (m, 1H);



43 NVR ( DMSO) [err] (ppn') 7.80 (m 2H), 7.39 (m 2H), 7.11 (m 1H), 6.80
(d, 1H), 6.72 (d, 36 (d, 1H), 6.34 (dd, 1H), 5.71 (s, 1H, 4. 42
oH), 3.77 (m 1H) WQ".‘(é“t’m 1H), 2.29 (m 1H), 1.44 (m 1H). |RFH&F8’H"SQ§
(cmerr]) 1672, 1600. 5 Exanple 3 ([err])-Ethyl

7-chl oro-4-(1- phenyl -[err]-5,6-di hydro-pyridi n-2-one-3yl) -

1, 2,3, 4-tetrahydroqui noli ne-2-carboxyl ate ( () - Et hyl

7-chl or o- 4- (2- oxo- 1- phenyl - 3- pi peri di nyl i den€)-1, 2, 3,4- 10

t et r ahydr o- 2- qui nol i necar boxyl ate (3b) To a solution of internediate 9 (0.2
9) IlntDIVF (5I mt) [er3b4Ql432H)9378r(d 3(6‘0;% wze(m.dﬂe);lm(mhem 2.21
resulting solution (o) i on was
poured into ethyl a\c@aa{@ hr@(ﬂﬁﬁ}b ”ﬁ" ggl t %Wﬁé%\nd bri ne.
The organi c phase walR (mijol): 3377 el746:3684nt%¥Maml ed to gi ve the crude :
product which was purified by flash columm chromat ography to obtain the

title conpound 085 s a white powder. mp.=131-133 C NVR ( DMSO)

[err] (ppm 74735&-—&)@— 7.20 (t, 1H), 678(d 1H), 6.75(d 20 1H),

6.48 (dd, 1H), 6.34 . 5.9 A , ’ _1]§-§4_
.19

3.93 (dd, 1H), 3.77 :
(t, 3H. IR(NUJOI)t 21222 andthetltle corrpound 3b

(0. 055g) as pale yeITrsluﬁdtebf e%nple 3nao(5499ng))m IS13U(BY% (rmaiBanolin mbsolteo m)
7.4-7.2 (m 5H) 71 QO f\f’ 411'59) wés Q&é@anébﬁimné contik@el fo}*ﬂ
5s e mul

g: (2)?1_(21 ( %H) 2,450 1 ngosolutu%(%| %nqg (35\( E{e Qer e%aporator zgnrg the
7-chl oro-4- (1-pyri dwesv.{ltmg $olidywaw triturated withJiethytiethes After filtration and drying
tetrahydroqui nol i ne s 6 BshipybiiP(448ag) was obtained as an off-white sofid.
m.p.>200 °C
NMR (DMSO) & (ppm) 7.80 (m, 2H), 7.39 (m, 2H), 7.11 (m, 1H), 6.80 (d,
15 1H), 6.72 (d, 1H), 6.36 (d, 1H), 6.34 (dd, 1H), 5.71 (s, 1H), 4.42 (m, 2H),
3.77 (m, 1H), 3.13 (m, 1H), 2.29 (m, 1H), 1.44 (m, 1H).

IR (Nujol) (cm™) 1672, 1600.

Example 2
20 (-)-Sodium 7-chloro-4-(1-phenyi-A3-pyrrolin-2-one-3yl})-1,2,3.4-
tetrahydroquinoline-2-carboxylate
To a solution of intermediate 8a (690 mg) in THF/H,O (1/1) (14 ml) LiOH
(65 mg) was added and stirring continued for 1 h. The resulting solution
was concentrated to dryness, taken up with ethyl acetate and1N HCI
25 was added. After vigorous stirring, the organic phase was separated,
washed with water and brine and concentrated. The resulting solid was
dissolved in THF (15 mi) and treated with sodium ethylhexanoate (232
mg) for 30 min. After drying, the resulfing solid was triturated with hot
diethyl ether and filtered, to afford the title compound (160 mg) as a
30 white solid.
e.e.=98%
[a]p=-102.3° (c=0.09% w/v in DMSO)
m.p.>200 °C




44 ([err])-Ethyl

7-chl oro-4-(2- OX%&‘&&W di n3-yl)-pyrrolidin-3-ylidene)- PCT/EP99/03936
1,2, 3,4-tetrahydro- g-qw nol i necar boxyl ate (4b) To a solution of exanple 3
(0.47 g) in DWW (20 m) [err] (100 ng) and TEA (0.38 m) were added and the
resulting solution was heated to 5 110[err]C for 1 [err] h. The crude
solution was poured into ethyl acetate and43ashed with a saturated sol ution
of [err] and brine. The organi c phase was dried and concentrated to give

th de ni xt whi ch di ssolved in et t ' d
Wl th pot r ol eum ( SiNMRHENVEP) e 7508 2 6. G 410 7ol n I RN
(0.08 g) as a whi tq?;% PHY 16.361(d) . 1H)38:3u3@d] dH)] 5.21 NaRIHDMSD) (rhe2H),

72 (80
i 6 77 (m 1ry, 3 i 2y by 11073 20N, (1, gag 08, T 0 500

1H), 6.77 (m 1H), %" ﬁb
4.50 (m 1H), 4.24)RINgie) (ow") 16724608 1H), 3.81 (t, 15  1H), 2.31 (m
1H, 1.97 (m 1H), 1.18 (t, 3H). IR (Nujol) (cnferr]) 3391, 1728, 1679 The
not her | i quor fas purified by flash chromat ography to obtain a product
which was triturat @daidhiggc! ohexane to obtain title conpound 4b (0.067 g, -
yel | ow powder). 20 DMSO) [err] (ppm 8.94 (d, 1H), 8.34 (dd, 1H),
8.14 (m 1H), 7.41 @iethvit) ., 7-chforod-(1-phenyl-A8-5 6-ditivdro-Byridinc2ionétdyi)-6. 56

(dd, 1H), 4.27 (M 7R x ¢ N T 200 (m 1 % 89 (m 1H), 3.85 (m
1H . 3.72 (m 1H), 1fS pirahybfauhbling:20 L‘-“--Q:-' AH) .. 0.90 (1. 3H).
| R (Nuj ol) (cnferr]()-E8H Jachigrord : phenyli3-piperidinylidens)-1,2,3,4-

5, 7-dichloro-4p (1- latee(3by1 ) -1, 2,3, 4- -
(0.4307g) " DNF (18 909 A% qﬁ?&“?'é%@@”ﬁﬁ?‘ 6 89) e
and the resul ting @oHFEAMD.-dsl)yere addegiand the Gesyiting seiution “@smevffﬁ‘g terude
sol ution was pour ed{0%¢ for2® hid. THe crude solution was poured into ethyl acetate and
washed with a 1N solution of HCI and brine. The organic phase was
15 dried and concentrated to give the crude product which was purified by
flash column chromatography to obtain the title compound 3a (0.085g)
as a white powder.
m.p.=131-133 °C
NMR (DMSO) & (ppm) 7.4-7.3 (m, 4H), 7.20 (t, 1H), 6.78 (d, 1H), 6.75 (d,
20 1H), 6.48 (dd, 1H), 6.34'(bs, 1H), 5.99 (t, 1H), 4.13 (m, 2H), 3.97 (t, 1H),
3.93 (dd, 1H), 3.77 (m, 2H), 2.45 (m, 2H), 2.15 (m, 1H), 1.85 (m, 1H),
1.19 (t, 3H). '
IR (Nujol) (cm™) 3392, 1723, 1659
and the title compound 3b (0.055g) as pale yeliow powder.
25 m.p.=89-101 °C '
NMR (DMSO) 3 (ppm) 7.4-7.2 (m, 5H), 7.01 (d, 1H), 6.93 (d, 1H), 6.68
(d, 1H), 6.52 (dd, 1H), 4.20 (m, 1H), 4.16-3.96 (m, 2H), 3.74-3.60, 3.40
(m, 2H), 2.9-2.5 (m, 3H), 2.0-1.6 (m, 2H), 1.14 (t, 3H).

30 Example 4

tetrahydroquinoline-2-carboxylate (4a)



ethyl acetate and washed first with a saturated solution of [err] (2 x 15

m), then with I brine. The organi c phase was dried wt nd
WelvB'oo, ?ﬂgx lﬂc’?&éé%%%

concentrated to gl ve crude product. Purification by colum
chr omat ogr aphy (cycl ohexane/ di chl or onet hane/ et hyl acetate 60/ 30/ 10) gave
the title conpound (0.087g) as an off-white solid. NVR (DVBSO) [err] (ppm

7.81 (m 2H), 7.40 (m 2H), 7.13 (m 1H), @491 (d, 1H), 6.75 (Sa, 1H), 6.68
(d, 1H), 6.45 (m 1H), 4.46 (m 2H), 4.17-4.10 5 (m 3H), 3.79 (dd, 1H),
2.3 (m 1H), 1.84 (m 1H), 1.20 (t, 3H) IR (Nujol) (cnmferr]) 3390,

1724, 1678. Exanpl e @&)Ethyl - Et h?+chloro-4-(2-oxo-1-(pyridin3-yl)-pyrrolidin-3ﬂlidene)-

gyfrl)ﬂ ﬁ42( (1)n(e43§/fa;‘F "M-‘Pégﬂtﬁ‘m%ﬁmd?ﬁhcﬂ bl ;0 ution of
intermediate 16 (0. 038 éj’fmﬁ’? ‘%Ir?‘aﬁe ?QM*D% Bﬁ"c&@ W‘ﬂh@%i g of
TEA (0.018 m) and zmd(m)(pa&m!)(mremeg)anmtﬂsrreauhngrsog&nnamamlsepaiedeoat
il or1 db solut fon (To0a S 47 Havhe b woidton'wts poltechink’ o acutit amg T
with brine (1oom)(‘"%§91 é*)d” asam{ééﬂﬁ%hi@mwé eﬁ'E'F %E’H?Rf‘a?’e was
purified by flash ovasrdriedgenghgoncentraiedg tav give cmeEms!ezymxmreguwrdch Ma:h tle

conpound as a yell s%Nédd in( @tl'%(&cﬂt)ate é?r‘nl)c and-treafed Yith) p&kﬂéﬁﬂw

[err]H NMR 9. 30 (s?? 80 20 Qd)
(m; 6.46 (dd) a‘j’as ° 92'31
1.94 (m; 4$0(s) ;powdes(t) . Exarrple 7 (+/ ) Ethyl
7-chl or o- 4- (1 (4- am) cg‘rg@hﬁwd [err]-pyrrolin-2-one-3yl)- 25
1,2,3,4-tetrahydro ar boxy. 0% 070
g inethyl acetat M%&dﬁﬁéﬁ eBRBeSld 1) 33 G Bt IR A
stirred a r.t. undéddmH) 6Ren(dat HhERR(re, 11d), 615 (ditikdH)nG:47(dd, G\lal)sBptl:ﬁJ(red
into a saturated aqg§oyss (m, 1H), 4.50 (m, 1H), 4.2-4.02 (m, 2H), 3.99 (m, 1H), 3.81 (t,
15 1H), 2.31 (m, 1H), 1.97 (m, 1H), 1.18 (t, 3H).
IR (Nujol) (cm') 3391, 1728, 1679
The mother liquor was purified by flash chromatography to obtain a
product which was triturated in cyciohexane to obtain title compound 4b
(0.0867 g, yellow powder).
20 NMR (DMSO) & (ppm) 8.94 (d, 1H), 8.34 (dd, 1H), 8.14 (m, 1H), 7.41
(dd, 1H), 7.18 (d, 1H), 7.00 (d, 1H), 6.73 (d, 1H), 6.56 (dd, 1H), 4.27 (m,
1H), 4.20 {m, 1H), 4.00 (m, 1H), 3.89 {m, 1H), 3.85 (m, 1H), 3.72 (m,
1H), 3.21 (m, 1H), 2.93 (m, 1H), 2.84 (m, 1H), 0.90 (t, 3H).
IR (Nujol) (cm™) 3366, 1734, 1676 .

25 Example §
(£)-Ethyl §,7-dichloro-4-(1 ghen!I-A3-g¥rro|m-2-one-3vl)-1 2.34-
tetrahydroquinoline-2-carboxylate.
To a solution of intermediate 11 a (0.430 g) in DMF (10 mi) Pd(OAc),
(11.6mg) and TEA (0.12 ml) were added and the resulting solution was
30 heated to 130°C for 2 h. The crude solution was poured into 20 m! of
ethyl acetate and washed first with a saturated solution of NH,CI (2 x 156
ml), then with water and brine. The organic phase was dried with Na,SO,
and concentrated to give the crude product. Purification by column

3vih|




solution of NaHCO err] (100m ) and extracted with EA (200m ); the organic
30 | ayer was dr] nd concentrated in vacuum The crude m xt
(g) ?/g Ulfcer/i‘f/iﬁg/osm

purified by f1 ash™ %‘tography (eluting with CH EA 1:1) to give

title conpound as a yellow solid (0.043 g). 46 T.1.c. EA R err]= 0.289.
| R 3388 (NH) ,3161( NHerr]), 1718 and 1670 (C=O cnferr]. [err]HNVR 7.36
(d); 6.80 (d); 6.75 (d); 6.56 (m; 6.47 (dd);.6.41(sa); 4.97(m; 4.32 (m;
4.14 (n); 3.91 (m; 3.77(m; 2.31 (m); 1.94%%); 5 1.19(t). Exanple 8
(+/-)-Ethyl 7-chloro4-(1-(4-acetylam no-phenyl-[err]-pyrrolin-2-one-
3yl)-1 2,3, 4-t etr ah\fdiatodiabhy Jeyaicie )diﬂ‘gé’ro thanelgng) ageddtd 80/8i0)
le 7 (0.030 r 1 clerr 0. was added.

?’Egnﬁi itur(e was stgl)rltggﬂgﬁ{eltf con; (R:987g) 8% anqiy Fé‘dfor%SO m nut es.
The mi xture was pour NMR (DMSO)Sefppmy 768 fmu2kd) .40 (ror 2dh 7613 [rer fHH), (691 d,)
and extracted with EA5075\ba, 1RE @BOTA! fHy), 385 MAIHIT A48 @R BIHOACEN B! o
n vacuum The cyude n1xt ur S t.u e 5 t),.EA Lo e the'title
e e 0 B0 1) 451 e el A
| R 3401( NH), 1730, 16RENujoB%m{)B390, dAR4.e1678. d [err] HNVR 9.9 (s); 7.69
(d); 7.56 (d); 6.80 (d); 6.75 (d); 665 (m; 6.47 (dd); 6.43 (sa); 4.5-4.37

; 4.13 ; 3.93 . 3.79 ; 2.3-1.94 ; 2.03 20 s); 1.19 (t).
Ecapl e 0 (] L) Et hyfEkaimpie §” (M7 23594 L0 e )

, 2, 3, 4-tetrahydypqui 2Pt .
g) inferr] dry (10 06 ). were
added. The mi xture Lwas rstifreq in

The mi xture was pour thie prasence of TEA (0.018 mi) and Pd(OAc), (0.0015 g) under a
nitrogen atmosphere at 110°C for 1h. The mixture was diluted with a
saturated aqueous ammonium chloride solution (100ml) and EA (100mi);

15 the organic layer was washed with brine (100mi), dried and concentrated
in vacuum. The crude mixture was purified by flash chromatography
(eluting with CH/EA 8:2) to give the_title compound as a yellow solid
(0.050 g).

T.le. CH-EA (8:2) R=0.30. 1H-NMR:9.30 (sa); 7.64 (d); 7.43 (d); 6.80

20 (d); 6.75 (d); 6.63 (m); 6.46 (dd); 6.42(sa); 4.40(m); 4.13 (m); 3.92 (m);
3.78(m); 2.31 (m); 1.94 (m); 1.45 (s); 1.18(t).

Example 7

(+/)-Ethyi 7-chloro-4-(1-(4-amino)-phenyl-A3-pyrrolin-2-one-3yi)-
25 1,2,3,4-tetrahydroquino!inefz-carboxylate

To a solution of example 6 (0.070 g) in ethyl acetate (35 ml) HCI

conc.(2.0 ml) was added.The mixture was stirred a r.t. under nitrogen

atmosphere for 1h. The mixture was poured into a saturated aqueous

solution of NaHCO, (100mi) and extracted with EA (200mi); the organic
30 layer was dried and concentrated in vacuum. The crude mixture was

purified by flash chromatography (eluting with CH/ EA 1:1) to give the

title compound as a yellow solid (0.043 g).




saturated aqueous solution of [err] (50 mM) and extracted with EA (50 m),
the organic |layer was dried and concentrated in vacuum The crude m xture
was purified by fWw@l6est omat ography (eluting with CH EA (1:1) ZPETEPIWIZ6ye
the title conpound as a yellow solid (0.027g) . T.l.c.CH EA (1:1)
Rlerr]=0.63. IR 3394(NH, 1726, 1680, 1635 (C=O0, (C=C cnferr]. 47
[err]HHNMR 7.89 (d); 7.52 (d); 6.81 (d); 6.76 (d); 6.76 (s); 6.47 (dd);
6.45 (sa); 4.52 (m; 4.13 (m; 3.94 (m; 3.84€n); 3.51 (s); 2.3-1.97 (mM;
1.19 (t) Exanple 10 5 ([err]) Et hyl

Z)y(r:m)lolrglﬁ (ny)i(geﬁe§-'(€°t§& uégég Wm&ﬂbl {)E@Qgr‘lgd)?y?'?ﬂ ésﬁos(&'&)l on
of intermediate 16 (Icndd. g) |n dry DMF (100 M) was stirred in the presence
of TEA (0,018 1) anchi S §3e106: g0 Were.7S 14 @ss ot Eoepllan odda

aosaturgt ed aqueous @1? hg SQ'P t%g?] 0 I‘ﬁ(H‘il’ @A‘T&OW (V\gehe

organi c | ayer was V\/aSheO(t)vvlth brine (200m ), dried and concentrated in
vacuum The crude m xture was purified by flash chromatography (eluting
with CH DCMEA 5:4:1) to give the title conpound (280 ng). 15 | R 3350

(NH) ,1718 and 1670 (Exdmplegerr]. [err]HNVR 9.32 (sa); 759 (d) 7.43
(d); 7.17 (d); 6.94 (ﬁ')""'%‘72 Srn); 6 55 (dd) Alf 26(dd); 4 04 3 88

(m; 3.8-3.6 (mM; 3. 20
T'h L3

(+)-Ethyl 7-chl oro-4-3
(10223049) e;[ ;agmef gc ate ] .')'Rg dgt ((f@w#]) @P% ure
was stirred a r.t. urm'éwaﬁ.adﬂegeﬁweammgpw@s@mﬂ at pt. uRder nifragen atmosphere
conpl etion(Tlc). The foi BOUmntBS. The mixfREWaes Poufed itot & starated URIeduUs
sol ution of NaHCO er rdy tfoh A NH, P mi) and extracted with EA (50 ml), the organic layer
was dried and concentrated in vacuum. The crude mixture was triturated
15 with EA to give the title compound as a white solid (0.025g)
T.L.c.CH/ EA (1:1) Rf=0.33. IR:3401(NH), 1730, 1675, 1651 (C=0) cm-1.
d
TH-NMR:9.9 (s); 7.69 (d); 7.56 (d); 6.80 (d); 6.75 (d); 665 (m); 6.47 (dd);
6.43 (sa); 4.5-4.37 (m); 4.13 (m); 3.83 (m); 379 (m) 2.3-1.94 (m); 2.03
20 (s); 1.19 (t).

Example 9
(+1-)-Ethy!l 7-chioro-4-(1-(4-methanesulfonylamino)-phenyl-A3-

pyrrolin-2-one-3yl)-1,2,3,4-tetrahydroquinoline-2-carboxylate

To a solution of example 7 (0.040 g) in CH,Cl, dry (10 mi) DIPEA (0.021
25 mi) and CH,SO,Cl (0.008 ml) were added. The mixture was stirred at r.t.

under nitrogen atmosphere for 1 h. The mixture was poured onto a

saturated aqueous solution of NH,Cl (50 ml) and extracted with EA (50

mi), the organic layer was dried and concentrated in vacuum. The crude

mixture was purified by flash chromatography (eluting with CH/EA (1:1)
30 to give the title compound as a yellow solid (0.027g) .

T.Le.CH/ EA (1:1) Rf=0.63. IR:3394(NH, 1726, 1680, 1635 (C=0), (C=C)

cm-1,




extracted with EA (200m ); the organic |layer was dried and concentrated in
vacuum The crude m xture was triturated vmth CH EA 1:1 to give the title
conpound as a yel |WR%%¥6#4Y (0.191 g) . T.l.c. EA Rlerr]= 0.33.  PCT/EP99/03936
| R 3464- 3406(NH), 3364( NHerr]), 1730, 1658 and 1633 30 (C=O cnierr].
[err]HNVR 7.31 (d);7.16 (d); 6.91 (da); 6.71 (d); 655 (d); 6.54 (dd);
5.01(s); 4.26 (dd); 4.17 (m);4.04-3.9 (m); 34¢4-3.54(m; 3.14 (m; 2.87
(m;0.96(t). Exanple 12 48 (+)- Et hyl

7-chl or o- 4- (2- oxo- 1- (4- acet yl am no) phenyl - pyrrol i di n- 3-

ylidene)-1, 2, 3, 4-t et AHENMRYZ.89 (d); 17052 l(nh)q:aﬁ.BaW) &8.261d); a6 56l (8).i bA7 {dd); 6.45

I nternmedi ate 19 dry J g . 0 ) )"%-@eﬁn'

m xture was stirred géq)'fsfgwﬁi]e‘}%xt oqggén a? (ﬁ@rg§1o(r's 30 & r%'?l-{}?e@
The m xture was poured onto a saturated aqueous sol ution of [err] (50 m)
and extracted with 50 b the organic | ayer was dried and concentrated
I n vacuum The crude was triturated with EAto give the title
conpound as a y& | ow{i)Ethyl Tocliprerd-(27ox0-d-((44tert-hutaxyigarhpaylamino) phenyi-

| R 3396- 3325( NH) 17gderbfi @Lns qrzh.teﬂrah drd-ﬂrdih’omh&é}baﬂ lagd; 7.62
(d); 7.55 (d);7.16 ( - : H Sy ;
4.18 (M) 41385( .solution qfjir
0.91 (t). Exanple 13thb5presem}e Etfh'i]EA (0.018 ml) and Pd(PPh;)‘ (0 184 g) under a
7-chl or o- 4- (2 OXO 1-4 eShErboAt 1 1670 fiér) Rhamtil reaction completion (TLC).

itrégéf
i di d -1
el on o7 exdSr e ﬁvﬁwg e Wi a A J*%*f&”ﬁﬁ%%%péhﬁfowfﬁweand
[err] (0.008 nl) wer%oafwem O amdeAr(aomaﬂ) stherqrgamss layer wiasdwashead with

at nosphere for 1 h (Hﬁné(zomhﬂa diigd an8 consemtated i PEERNN OTHOCrade abixiupd wdns

aqueous sol ution of .
o(r:]ganl c |layer was dr'lL ‘grcf{ h&%gwc%hn@“g oggéé lﬁc(/eﬁﬂmg'm 'Ehl'ﬁeﬁnérég%gh)nq?(m& 9W&s
crystallised with CH»h
15 IR 3350 (NH) 171 8 and 1670 (C=0) em~1. TH-NMR: 9.32 (sa); 759 (d);
7.43 (d); 7.17 (d); 6.94 (d); 6.72 (m); 6.55 (dd); 4.26(dd); 4.19(m); 4.04-
3.88 (m); 3.8-3.6 (m); 3.18(m); 2.94-2.86 (m); 1.46 (s); 0.92 (t).

Example 11
20  (+)-Ethyi 7-chioro-4-(2-oxo-1-(4-amino)phenyl-pyrrolidin-3-ylidene)-

1,2,3,4-tetrahydro-2-quinolinecarboxylate

To a solution of example 10 (0.280 g) in ethyl acetate (100 ml) HCI

conc.(9.5 ml) was added.The mixture was stirred a r.t. under nitrogen

atmosphere for 1h until reaction completion(Tlc). The mixture was
25 poured onto a saturated aqueous solution of NaHCO, (100mi) and

extracted with EA (200ml); the organic layer was dried and concentrated

in vacuum. The crude mixture was triturated with CH/ EA 1:1 to give the

title compound as a yellow solid (0.191 g) .

T.l.c. EA Rf= 0.33. IR:3464-3406(NH), 3364( NH,), 1730,1658 and 1633
30  (C=0)cm-i.

TH-NMR: 7.31 (d);7.16 (d); 6.91 (da); 6.71 (d); 655 (d); 6.54 (dd); 5.01(s); 4.26

(dd); 4.17 (m);4.04-3.9 (m); 3.74-3.54(m); 3.14 (m); 2.87 (m);0.96(t).

Example 12



title conpound as a yellow solid (0.023g) . T.l.c.CH EA (1:1) R err]=0.63.
| R 3384(NH), 1734, =0), 1600 (C=C) cnferr]. 25 [err] H :

(d); 7.53 (d); 7.2‘13’?%‘;43'.060 (d); 6.75 (d); 6.57 (dd); 4.2-4.3 (%&‘zﬁ’@“
(m: 3.93 (m; 3.87(mM; 3.73 (M:3.52(s); 3.22 (mM; 3.0-2.9 (m; 0.95 (t).
Exanpl e 14 ()-Sodi um
7-chloro-4-(1-(3-pyridin)--[err]-pyrrolin-Zs@ne-3yl)-1,2,3,4- 30

t et rahydr oqui nol i ne- 2-carboxyl ate. To a solution of exanple 4a (70ng) in

| M5 (5% of nethanol in ethanol) (10m ) a 1N solution of NaOH (0.18m ) was
added and reacti on rik wad-chioro-4¢2so0x0-1-(4-acetylamin enyl- lidims3-

ot hanol /et hyl acet %WWW“ 2SR eadro AUl ok b IBeE ) o Jield

the title co?lrpound (‘Pc? ARIian of intermediate 18 dry B ﬁioerﬁiﬂpﬂff@?gbﬂ:h%gwa%m
(DMBO) [err] (ppm &deed( dhelmixturé waxs ticed al N., urgie nitrogen aimospheare fom301H) ,
6.79 (d, 1H), 6572 (@inutks) THe Mikiure wakBouréd 3Atd Hbatdridted BqudousSsolkidh of?- S0

1H), 4.44 1 6 IN), 3.11 27 . 1.43
(13) . |H)R (Nj ol § m( cnf &? 55703 (r?,"d; ?‘eﬂ()"'?g_(%é%@'%z?’?%é%}'ﬁ iﬁ@e‘r was driet™
7- chl or o- 4- ( 1- phenylanfieonierfiraedlinuatuampyhe drudeomixteredyay triturated with EA to

(15(2)}735 4;%‘97 lrvgh%’g[%)og;gii\)éq}aﬁ'ﬁﬁégbﬁ b ¥4 ég)ﬁnovmoﬁd gybzi)rg)@noof exa‘lrrplt ?O3aof
NaCH (2.9m) was b dhde geirORR) &Pégﬁ? @Wr@#ﬁ&l@“d SR

sol ution was pHired THNWRQ.82|(shFBa(d); ah85 (dkRd6 (d)x 16.85 (dak 6.7t (H)n6656 HCI
and brine. The orgagdd); BlvA%s); Wb @d);e4l 184 ()4l £BId5 GRY B9PGRN13.64 @f);IR181 ve

the crude acid conp?&{f]‘},sa (m); 2.01 (s); 0.91 (t).

Example 13
15 (#)-Ethyl 7-chloro-4-(2-ox0-1-{{4-methanesulfonyl-amino)phenyl-

pyrrolidin-3-ylidene)-1,2,3 4-tetrahydro-2-guinolinecarboxylate
To a solution of example 12 ( 0.040 g) in dry CH,CI, (10 ml) DIPEA
(0.021 ml) and CH,SO,CI (0.008 mi) were added. The mixture was
stimed a r.t. under nitrogen atmosphere for 1 h (Tlc). The mixture was
20 - poured onto a saturated aqueous solution of NH,CI (50 ml) and extracted
with EA (50 ml), the organic layer was dried and concentrated in
vacuum. The crude mixture was crystallised with CH/EA (1:1) to give the
titte compound as a yellow solid (0.023g) . T.l.c.CH/ EA (1:1) Rf=0.63.
{R:3384(NH), 1734, 1683 (C=0), 1600 (C=C) cm-1.

25 TH-NMR:7.83 (d); 7.53 (d); 7.21 (d);7.00 (d); 6.75 (d); 6.57 (dd); 4.2-4.3
(m); 4.01 (m); 3.93 (m); 3.87(m); 3.73 (M);3.52(s); 3.22 (m); 3.0-2.9 (m);
0.95 (t).

30 tetrahxdroguinoline-z-carboglate.

To a solution of example 4a (70mg) in IMS (5% of methanal in ethanol)
(10ml) a 1N solution of NaOH (0.18ml) was added and reaction mixture
was stirred for 1 % hr. The solvent was evaporated and the crude



The |l atter was suspended in ethyl acetate (2m ) and sodium 2- 20
et hyl hexanoat e (35p@Yog@a added obtaining a solution. Diethyl etlpetrpddidis
and petroleum (3n) was added to precipitate the title conmpound (42 ng) as
a white solid. mp.>163-166[err]C NVR (DMSO [err] (ppm 7.4-7.34 (m 4H),
7.19 (m 1H), 6.72 (d, 1H), 6.67 25 (d, 1H), 6.32 (d, 1H), 6.32 (dd,
1H, 5.71 (t, 1H, 5.64 (s, 1H, 3.96 (m 1H),.3.8-3.65 (m 2H), 3.17 (dd,
1H, 2.4 (m 2H), 2.08 (1H), 1.3 (m 1H) IR (ﬁ.uol) (cmferr]) 3373, 1658,
1653 Exanmple 16 30 ()-Sodium
5, 7-di chl oro-4- (1- phegdguee Wab- ¥l erﬁr‘afhd%Pﬂ%‘tl?’éﬂ&le ?a@et%te 05ml/2ml then i
t et rahydr oqui nol i ne- 2; car boi%k&f‘ g""ﬂf sgf exa %&S % ?I\/B
(5% met hanol in absol fORFARY ol fo "6&&,'_0&?22@1
stirring continued_foyellow &dlid3 hrs. The resulting solution was dried on the
rotary evaporator andpt 51 ting solid was triturated with diethyl

Wi v

ether. After filtrati é)r}gP@ E]gté(épﬁﬁ?%gl@ﬂﬂ 1_95;?2;%\/\/3%'??4? ned

as an off-white lid.
7.10 (t, 1H), 6.82 (djHy 6.79 {d)1H)p642 (dd1H), .42 ¢d,3TH)( 6,331(d, 1H),18.71 $s, 1]l-|ﬂ),,

4.42 (s, 2H), 3.98 (dgsh ﬁ-l)(igtgilﬁ%lusé@ 3.Z?m2(fhé(1i#§; féﬁ) (ml1Af 297 )1y R

(Nujol) (crierr]) 338? ?{ 63

(+) Sodi unv-chl or o-4-( 4& H){ err]-pyrrolin-2-one-3yl)-1,2,3,4-

t et r ahydr oqui nol i ne- 2IR éNujolk (dnait)e3308t MBB¥.A To a sol ution of internediate 13
(110 ng) in THF/qgerr]O (1/1) (3 nl) LiOH (11 ng) was added and stirring

continued for 1 h. Thg res I%' ng solution 15 was concentrated to
dryness, taken up V\AtE’-‘-&ﬁr&—icet ate andlN HClI was added. After vigorous

stirring, the organi c(Soliumas 7sehlaraddd-phenyl-A3-5,6-dihydro-pyridin-2-one-3yl)-
1,2,3,4-tetrahydroquinoline-2-carboxylate.
To a solution of example 3a (80mg) in IMS (5% of methanol in ethanol)
16 (6ml) a 0.1N solution of NaOH (2.9ml) was added and reaction mixture
was stirred for 1 hr. The solution was poured into ethyl acetate and
washed with a 1N solution of HC| and brine. The organic phase was
dried with Na,SO, and concentrated to give the crude acid compound.
The latter was suspended in ethyl acetate (2ml) and sodium 2-
20 ethylhexanoate (35mg) was added obtaining a solution. Diethyl ether
(4ml) and petroleum (3ml) was added to precipitate the title compound
(42 mg) as a white solid.
m.p.>163-166°C
NMR (DMSO) & (ppm) 7.4-7.34 (m, 4H), 7.19 (m, 1H), 6.72 (d, 1H), 6.67
25 (d. 1H), 6.32 (d, 1H), 6.32 (dd, 1H), 5.71 (t, 1H), 5.64 (s, 1H), 3.96 (m,
1H), 3.8-3.65 (m, 2H), 3.17 (dd, 1H), 2.4 (m, 2H), 2.08 (1H), 1.3 (m, 1H)

IR (Nujol) (cm™) 3373, 1658, 1653

Exampie 16
30 (£)-Sodium __ §,7-dichloro-4-(1-phenyl-A3-pyrrolin-2-one-3y1)-1,2,3,4-

tetrahydroquinoline-2-carboxylate
To a solution of example 5 (87 mg) in IMS (5% methanol in absolute
ethanol, 5 mi) NaOH (1N, 0.22 ml) was added and stirring continued _for.




washed with water and brine and concentrated. The resulting solid was
dissolved in THF (15 nml) and treated with sodi um et hyl hexanoate (39 ng) for
30 min. After drywopysidte resulting solid was triturated with h&CTEF/03936
diethyl ether and filtered, to afford the title conpound (69 ng) as a white
solid. e.r.=98%[err]=92.5[err] (c=0.420%w v in DVMBO) m p.>200 [err]C 25
NVR (DVSO) [err] (ppm 7.80 (m 2H), 7.39 (m 2H), 7.11 (m 1H), 6.80 (d,
1H, 6.72 (d, 1H, 6.36 (d, 1H), 6.34 (dd, 18D, 5.71 (s, 1H), 4.42 (m 2H)),
3.77 (m 1H), 3.13 (m 1H), 2.29 (m 1H), 1.44 (m 1H). IR(Nuon)
(cmerr]) 1672, 1600. Method B 30 Startln from Exa 28 usi ng tfpﬁ1
procedure as descri bed e rThedesyiting selutipp wWased 'Ef&ﬁrgﬁ fyaporaigrand the

(+/-)-7-chloro-4(1- (4resumhglsandm)stﬂlmﬂwmmbﬂwyemermfte? ﬂuratloﬁwr)ddrymg

1,2, 3, 4-tetrahydroqui %I e $’ é ? ﬁ_@ﬂ‘tggoﬁd(arrpl e

0. 023 I M5 (5

gti rredg;tlp t. ff)r WbﬁR PMS %PH“)\t Lﬁ%(%gg og?élg e_,gox ﬁg%Kd'HCI
6 N (50 m) and q:xtrampdsmw 1), 637 (3l 1H), a1 qs,g8H), c442a;eer2mas Qse(sihdﬂl)
with brine (30 m), d c{ GqRh " Al q34 um The crude m xture was
triturated W|th Et[er %f‘@”g")vgr%ﬁg ’tlt e’ co aﬁ-ﬁd as a yellow solid
(0.019g). T.l.c. (quei ") 1I3R8841PENAS9GH95551 734, 1651 (C=0) cnferr].

10 [err]H-Nl\/R 12 84(bs) 9.9 (s); 7.69(d); 756(d) 6.80 (d); 6.76

d);6.6 (d); 6.45 (ddx.6. ; 4.42 ; 3.84-3.78 ; 3.70 ; 2.3 ;
L4 8§ { hadghb g7+ S ses e 370 (25

10 (+)Sodium7-chloro-4-{1-phenyl-A3-pyrrolin-2-one-3yl)-1,2,3,4-
tetrahydroquinoline-2-carboxylate
Method A
To a solution of intermediate 13 (110 mg) in THF/H,0 (1/1) (3 mi) LiOH
(11 mg) was added and stirring continued for 1 h. The resulting solution
15 was concentrated to dryness, taken up with ethyl acetate and1N HCI
was added. After vigorous stirring, the organic phase was separated,
washed with water and brine and concentrated. The resulting solid was
dissolved in THF (15 ml) and treated with sodium ethylhexanoate (39
mg) for 30 min. After drying, the resulting solid was triturated with hot
20 diethyl ether and filtered, to afford the title compound (69 mg) as a white
solid.
e.r.=98%
[a]p=92.5° (c=0.420% w/v in DMSO)
m.p.>200 °C
25 NMR (DMSO) & (ppm) 7.80 (m, 2H), 7.39 (m, 2H), 7.11 (m, 1H), 6.80 (d,
1H), 6.72 (d, 1H), 6.36 (d, 1H), 6.34 (dd, 1H), 5.71 (s, 1H), 4.42 (m, 2H),
3.77 (m, 1H), 3.13 (m, 1H), 2.29 (m, 1H),144 (m, 1H).
IR (Nujol) (cm™) 1672, 1600.
Method B
30 Starting from Example 28 using the procedure as described for Example
21 (Method B).

Example 18



15 (+/-)7-chloro-4-(1-(4-nethanesul fonyl am no) - phenyl -[err] - pyrrol I n-2-
one-3yl)-1, 2, 3, 4-tetrahydroqui nol i ne-2-carboxylic acid To a sol ution of
exanpl e 9 (0. 027 \599?/«;,44?'1,\,5 (5 m) was added NaOH (0.142 ni). Thé’ {i$eae
was stirred a r.t. for 2 h. The m xture was poured onto a solution of HC
6N (50 nml) and extracted 20 with EA (50 m), the organic |ayer was
washed with brine (30 m), dried and conceéqrat ed in vacuum The crude

m xture was crystallized with CH EA (1:1) Yo give the title conpound as a
yellow solid (0.015g) . T.l.c. EAR[err]—O 2 IR3446(NH) 1732 (C0O,

4-£ : dpheh rfblint2{ose-3

e e Pdd); 6,34 (dd).
4.43(m); 3.85-3.78 ﬂcé.

([err]) - Sodi um 7- cﬂbaoluuqmbamplgﬁe(ﬂﬁ%:mp'wl(ﬁjmwng%r@)@ mhavas 30
t et rahydr o- 2- qui nohHAEE ah8 Bre/ mdltére Waststhduat rithforf1 lexanpl e 31b (540 nmg) in

| M5 (5% h | i b h d
sti rE [ ngngf)n?%ueij%gfﬁio uﬁ% g'a‘g’tfﬁ’ rqde%ﬂ;tair%%u%ﬁggeﬁéll\%# Cgad?np %%er)&% anda'?he
solid was washed wwith EA (50 mj)nm orgmq lswer wasovashed with hape (29 mal), dried ng,

7.21 (d); 6.80 (d),

}\I I‘I\l/eR E:D}Vls g) c?rrpoim?a(,&&nagat; d‘h%scradéfihlktme wasi triturated. mﬂﬂﬁtzb(e(rjr]g
err t ,

1H), 6.77 (d, 1H), kgl 8@&5@@ s’;et"?%zgg"f ésd‘%gf?é Ti&)HEAsﬁ#%

2H), 3.2-3.4 (m 2}33401(901,(%!) 1?94 1659 . Exanpl e 21 (-)-Sodium

7- chl or o- 4- orpxo- gammwigz&mgr nzégeg_ m)ssl(%)fgau«d) 1561761@ ;{gd @
etranydr o- CIUI no %e@%i (3%/3? é [0} 986“? (ﬂylé) (H'j EI’ 437. e

(790 ng) in THF/ H &

Example 19 -
15 (+/-)7-chloro-4-(1-(4-methanesulfonylamino)-phenyl-A3-pyrrolin-2-

one-3yl)-1,2,3,4-tetrahydroquinoline-2-carboxylic acid

To a solution of example & (0.027 g) in IMS (5 ml) was added NaOH

(0.142 ml). The mixture was stirred a r.t. for 2 h.

The mixture was poured onto a solution of HCI 6N (50 ml) and extracted
20 with EA (50 ml), the organic layer was washed with brine (30 mi), dried

and concentrated in vacuum. The crude mixture was crystallized with

CH/EA (1:1) to give the title compound as a yellow solid (0.015g) . T.l.c.

EA Rf=0.2. IR:3446(NH,), 1732- (C=0), 1337-1154 (SO,) cem-1.

1H-NMR:13-12 (broad); 9.61 (s); 7.75 (d); 7.21 (d); 6.80 (d); 6.76 (d);
25 6.63 (dd); 6.46 (dd); 6.34 (dd); 4.43(m); 3.85-3.78 (m);2.93 (s); 2.3 (m);

1.92 (m).

Example 20
(£)-Sodium 7-chloro-4-{2-oxo-1-phenyl-3-pyrrolidinylidene}-1,2,3,4-

30 tetrahydro-2-quinolinecarboxylate
To a solution of example 31b (540 mg) in IMS (5% methanol in absolute
ethanol, 7 ml) NaOH (1N,1.4 ml) was added and stirring continued for 2
hrs. The resulting suspension was filtered and the solid was washed with




(73 ng) was added and stirring continued for 1 hr. The resulting solution
was concentrated to dryness, taken up with ethyl acetate and 1N HCO 15

was added. After Wogdlds stirring, the organic phase was separR%EF?#3hed
with water and brine and concentrated. The resulting solid was dissolved in
THF (15 m) and treated w th sodi um et hyl hexanoate (265 ng) for 30 m ns.
After drying, the resulting solid was triturated wth hot ethyl acetate and
filtered to afford the title conpound (400 88) as a 20 yel | ow solid.
ee=88.8% [err]-603.7[err] (c=0.316% w v in DVSO) - m p.>200 [err] C NVR ( DMSO)
[err] (ppm 7.74 (d, 2H),

6.77 (d, 1H), 6.38 (mgﬁ EW’O“%OSQ'%%GMM% mmeﬁéve tﬂh\w’gpmdr(ﬁ?ﬂm)
3.2-3.4 (m 2H), 2.9Rag obtairidd asla 9&lowsolit) IR (Nujol) (cnferr]) 3425,

1666, 1592 Met hod B%OPIO%?RT éca solution of exarrpl e 27 (3.18g) in I M5 (5% of
met hanol in ethanol) |u 4 added: .t he
sodi um salt preci pi t'ﬂé’@s 593 55“?{"& %?@ h?g'l)r ?ﬁ# %‘g"? ﬂé"ée&:’aﬁﬁn (-:ﬂ?e{qwl

et her vvasdaddgd5§150n19|)_.mﬂ7(d1_e1r$)oelaa (wsmolsese(bls 1H), 93487 (d, st@i)usger(m,vas
evaporated and the s £ X eV| ous one an
triturated with di et%{ﬂ'gﬁg'}‘ d%gpi‘f"%?g ?ﬂ HQ?e So |um salt (3.2g) as

yel low solid. mp.>220[err]C 5 NVR (DIVISO) [err] (ppm-7.74 (d, 2H), 7.37
(t, 2H, 7.11 (t, 1 xarﬁlhlz d, 1H) 6 76 (d, 1H); 6.38 (dd, 1H); 6.11 (s,

1H); 4.48 (dd, 1H); 2H) : 3.2 (m 2H: 2.9 (m 1H); 1.95 (m
1H) | R (Nuj ol) (cn{kﬁ;bj_‘gz'i-cm'a-&lz-oxa h . 1e}462844+ i n
DVBO) 10 tetrahydro-2-quinolinecarboxylate
Method A

To a solution of intermediate 8b (790 mg) in THF/H,0 (1/1) (16 m!) LiOH

(73 mg) was added and stirring continued for 1 hr. The resulting solution

was concentrated to dryness, taken up with ethyl acetate and 1N HCI
15 was added. After vigorous stirring, the organic phase was separated,

washed with water and brine and concentrated. The resulting solid was

dissolved in THF (15 ml) and treated with sodium ethylhexanoate (265

mg) for 30 mins. After drying, the resulting solid was triturated with hot

ethyl acetate and filtered to afford the title compound (400 mg) as a
20 yeliow solid.

ee=88.8%

[a]p -603.7° (c=0.316% wiv in DMSO)

m.p.>200 °C

NMR (DMSO) & (ppm) 7.74 (d, 2H), 7.37 (t, 2H), 7.11 (t, 1H), 7.12 (d,
25 1H), 6.77 (d, 1H), 6.38 (dd, 1H), 6.13 (bs, 1H), 4.48 (dd, 1H), 3.78 (m,

2H), 3.2-3.4 (m, 2H), 2.90 (m, 1H), 1.98 (m, 1H)

IR (Nujol) (cm™) 3425, 1666, 1592

Method B

30 To a solution of example 27 (3. 189) in IMS (5% of methanol in ethanol)
(100ml) a 1N solution of NaOH (8.64ml) was added: the sodium salit
precipitates after 5 min. To the resulting suspension diethyl ether was
added (50mi) and the solid was filtered.



10 e.e.: 96% Method C 125g of Aspergillus niger |ipase (Amano AP12)
were suspended in 650 ml of 100nmM cal ci um chl oride solution in g ' é&@%ﬁ
reactor. The 15 WO8U&dHnsi on was cooled to 15[err] C. 50g of e gﬁ{# b
were then dissolved in dinethyl sul phoxide (350 m) and this solution added
to the reactor. The reactor was then heated to 37[err] C and the m xture
stirred for 24 hours. The reactor terrperat#e was then lowered to 20[err] C
and 1 litre of 0.2M 20 hydrochl oric acid was slowy added to the
reactor. The reactor was then enptied and 50g of filter aid (Dicalite) were
added to the react rpg é&%ﬁbyrﬁas E08poFatdd/BAd RS solidrobtalhee veat mixed b thé | ter
e

cake washed wth water, ore, bein ri.ed. g ] Ll er
cake was di sper sedPreyioys@ng;angtr %ﬁwn}b alﬁ‘@f'gtgf ﬁteof angqggfhﬂ? sggﬂ% ai
hydrochloric 25  (BiRgyasyellewsdlidd. This was stirred for 3 hours and
filtered, the filt pgg?@,c/vas washed with 100m of nmethyl t-butyl ether.

The product was back®eX ted fr e y u e ' m  of
0. 05M sodi um HBydr oRiMR (Q%)igwpﬁ%ﬁq@g‘é&@' :7547eh' %}é@ ?ﬁgn&'szggréi?gg,d'
acidified with 6m 1bi); G¥E lsidiH);B.88i(ddadH); G:dd éhél-airﬁaﬂﬁfc(ddexﬁfﬁaéﬂeﬁj(mnto,
500m ethyl 30 eeth Q. t T . Tipoved by evaporation and
t he resi due dissol \%gg T glﬁﬁg&ﬁgﬁggﬂ?ﬂﬁ%@zonﬁﬁnd was identified in
this solution by HPdec\ f ; o. 54 0.5 m reaction mxture
diluted into 2m s DVSB]af08.7i°% 0368w dn BMSB) ul of this further diluted
ino 1m of noy|le phagg-@9yo acetonitrile in 20mMV Amnoni um acetate pH
3.0), Col um: Spherisorb Co 50x4.6mm Flowrate: 1m/mn, Detection: uv.
adsorbance at 254 nm Injection vol: 5 10ul, Retention tine: 0.8 mn.
The solution was dMethediCto 96 m with IMS and stirred while 10m of 1 M

sodi um hydr oxi de g5y BElASSerdNI NiderAipRser (ARtand AR 2Fwefdsusperided in 650
ml of 100mM calcium -chioride solution in a stirred reactor. The
15 suspension was cooled to 15° C. 50g of example 31b were then
dissolved in dimethyl sulphoxide (350 ml) and this solution added to the
reactor. The reactor was then heated to 37° C and the mixture stirred for
24 hours.
The reactor temperature was then lowered to 20° C and 1 litre of 0.2M
20 hydrochloric acid was slowly added to the reactor. The reactor was then
emptied and 50g of filter aid (Dicalite) were added to the reaction
mixture. The mixture was then filtered and the filter cake washed with
water, before being dried. A 20 g sample of dried filter cake was
dispersed in 390 ml of methy! t-butyl ether and 10 ml of 2M hydrochloric
25 acid were added. This was stirred for 3 hours and filtered, the filter cake
was washed with 100ml of methyl t-butyl ether. The product was back
extracted from the methyl t-butyl ether 500 into mi of 0.05M sodium
hydroxide solution. The aqueous layer was then separated, acidified with
6ml of 5M hydrochloric acid and the product extracted into 500ml ethyl
30 acetate. The ethyl acetate was removed by evaporation and the residue
dissolved in IMS (80ml). The title compound was identified in this
solution by HPLC assay as follows:



di ethyl ether were added over 10 mnutes and stirring continued for 1 hour.
The m xture was then placed in the fridge for 1 hour and the 10 pr oduct
filtered, washed WQ#/6381 of cold diethyl ether before bei ng driCGIEPI03936
over ni ght under vacuumto obtain the title conpound (3.3 g). HPLC anal yses:
the title conpound was di ssolved in DMSO at 1ng/m . 10 ul of this diluted
into 990ul of nobile phase. Col oom: Phenonenex Luna Phenyl hexyl 150x4.6
nm Injection vol: 50 15 ul, Retention tPfle: 3.4 nin. Exanpl e 22
([err]) Sodi um 7-chl oro- 4- (2- oxo-1- (pyridn-3yl)-pyrrolidin-3-ylidene)-

1,2, 3 4-tetrahydr o Z §yiighiguaGabd ma{eg {g,Ozrms quﬁu Hixd B 5

(55rrg) in IMS (5% o0 tha
NaOH (0.145m ) was zﬂidé’cth%fwﬁ'ea@ﬂlu@ﬁ wpximt of \m&b"&ﬁm@ssd(ﬂ% acefasyitrife jfy .

The solvent was evagomiiemambniuhracstatepH8.0) ColumasSpherisorbaCe $0k4.6airhy |

tate 2nl t | t 3 |
;CS SZEO[err]CC): ?56 *lm&amﬁﬁé %&?B{Bﬂﬁ gg é%‘%?gee%&)dsagﬁggw%a‘onlﬁ|
8.18 (m 1H), 7840 (tQul, Retentiomtime:d. . 6.78 (d, 1H), 6.38 (dd, 1H), 6.15
(s, 1H), 4.46 (m 1l1)he soldtion(Was ailﬂted?o 86 FnidwvithiMS ldhd sBirr8d white 10rl,of 1. A7

O 7 chi or 04 (2 oxb P E”iri” b’ wpre lded Jrop e St 15 pinutes, 4p g of
2- qui nol i necar boxy! idiet er we%an‘dec&oyer 10i minutgs EM#&T@QS@WWBQ@)“TH | VS
(5% of nmethanol in ®bANThe rhixilkd whsOtheN prRIcEE iianthef fritig&Hof 1. Aol andsthadded

and reaction tur h e p d
into ethyl ace dz;t e g%?{;}rb@ q«%ﬂgd%tgé&q'lé)fnc o? Cf_@“ﬂu&g’%g H@Efe %‘QS
organi ¢ phase was 5 dried QvpEvght yadevacuHmY tarabdain othgitille QOHIPO&'F‘ﬂdé3FQ)oduct
whi ch was triturat e#RUC analyses: the title compound was dissolved in DMSO at 1mg/ml.

10 ul of this diluted into 990ul of mobile phase.

Colomn: Phenomenex Luna Phenyl hexyl 150x4.6 mm, {njection vol: 50
15 ul, Retention time: 3.4 min.

Example 22
(£)-Sodium 7-chloro-4-{2-0xo0-1-(pyridn-3yl)-pyrrolidin-3-ylidene)-

1,2,3,4-tetrahydro-2-quinolinecarboxylate.
To a solution of example 4b (565mg) in IMS (5% of methanol in ethanol)
20 (10mi) a 1N solution of NaOH (0.145ml) was added and reaction mixture
was stirred for 1 % hr. The solvent was evaporated and the crude
product was friturated in ethyl acetate 2ml to yield the title compound (38
mg) as a yellow sofid.
m.p.>220°C
25 NMR (DMSO) & (ppm) 8.96 (d, 1H), 8.32 (dd, 1H), 8.18 (m, 1H), 7.40 (m,
1H), 7.12 (d, 1H), 6.78 (d, 1H), 6.38 (dd, 1H), 6.15 (s, 1H), 4.46 (m, 1H),
3.83 (m, 2H), 3.3-3.2 (m, 2H), 2.92 (m, 1H), 1.97 (m, 1H).
IR (Nujol) (cm™) 3361, 1669. :

30 Example 23
{$)-7-chloro4-(2-oxo-1-phenyl-3-piperidinylidene)-1,2,3,4-tetrahydro-

2-quinolinecarboxylic acid.




ethyl acetate/petroleum2m /5m, to yield the title conpound (14 ng) as a
yellow solid. mp.>130- 133[err]C NVR (DVSO) [err] (ppm 12.64 (s

(t, 2H), 7.30 (d, M6l (1 10 1H), 6.99 (d, 1H), 6.87 (b¥FT %"’3936
6.67 (d, 1H), 6.50 (dd, 1H), 4.08 (m 1H), 3.54 (m 2H), 3.43 (m 1H), 2.83
(m 1H), 2.72 (m 1H), 2.58 (1H), 1.93-1.8 (m 2H) IR (Nujol) (cnferr])
3348, 1732, 1717 M5 (mz) 383 15 Exanple 24

([err])-7-chloro-4-(2,5-di oxo-1-phenyl -im dgéol i di n-4-ylidene)-1, 2, 3, 4-

t et rahydro- 2- qui nol i necarboxylic acid. To a solution of intermediate 18

(égng) Itn %g{r] ](g "ﬁozja aow%ﬁ@kukarﬁgeqib %Bmg) hams (5% dfenethandlin lethanolyas

added at -78[err re

mai ntaini ng the 1 empehaPaN: Ry of BEORR 1 26y wi¥ pplibq ok shtidH mivye

poured into ethyl amater@wﬁbr\mmT\hetwluﬂmIMF% infe etity! apetatsrand:.

Thedortga\rll\;n c Ehase ;’\@&tsﬂéaﬁﬁigﬁ"’at [s%ltﬂlbnaéﬂHG@%‘hanrfé €Thd Qrgiri\i@ hé@e ‘Wéﬂje

r oduc ich was trityrated in

'Ito o yireld the title Eﬂﬁg@m(fTﬁe’l‘Eteé\@/ g'vﬁgpﬁﬁﬁ?@%ﬁ %fn B‘*@%

NVR (DVSO) [err] (ppthyl acetat/getmleuntigmi/Smiso yield, the tifle compourd ¢t @) a5|a)

6.99 (bs, 1H), 6.76y&bw ablld. 6.57 (dd, 1H), 4.15 (m 1H), 3.77.(m 1H), 30
E Nu

3.17 (dd, 1H),. IR gg?é 1%§ggierr]) 3400, 2800, 1746, 1701 Exanple 25
56 (+/-)-7-chloro-4 acet yl am no) phenyl - pyrrolidi n-3-ylidene)-

1, 2, 3, 4-t et rahydr o- |(EMSQDe&€HPm)x .64 (aic1H), 7.38 (t, 2H), 7.30 (d, 2H), 7.22 (t,
10 1H), 6.99 (d, 1H), 6.87 (bd, 1H), 6.67 (d, 1H), 6.50 (dd, 1H), 4.08 (m,
1H), 3.54 (m, 2H), 3.43 (m, 1H), 2.83 (m, 1H), 2.72 (m, 1H), 2.58 (1H),
1.93-1.8 (m, 2H)
IR (Nujol) (cm™) 3348, 1732, 1717

MS (m/z) 383
15

Examgle 24
(+)-7-chloro-4-(2,5-dioxo-1-phenyl-imidazolidin4-ylidene)-1,2,3,4-

tetrahydro-2-quinolinecarboxylic acid.

To a solution of intermediate 18 (10mg) in CH,Cl, (5 ml) a 1M solution of
20 BCl, in hexane (0.1 ml) was added at -78°C and reaction mixture was

stirred for 1 % hr maintaining the temperature between -20 and -10°C.

The solution was poured info ethyl acetate and washed with a 3N

solution of HC! and brine. The organic phase was dried with Na,SO, and

concentrated to give the crude product which was ftriturated in diethyl
25 ether/petroleum (1ml/3ml), to yield the title compound (6 mg) as a yellow

sofid.

m.p.>190°C deg.

NMR (DMSO) & (ppm) 12.75 {bs, 1H), 10.50 (bs, 1H), 7.50-7.39 (m, 6H),

6.99 (bs, 1H), 6.76 (d, 1H), 6.57 (dd, 1H), 4.15 (m, 1H), 3.77.(m, 1H),
30 3.17 (dd, 1H),.

IR (Nujol) (cm™) 3400, 2800, 1746, 1701

Example 25



To a solution of exanple 12 (0.027 g) in THF Herr]O (3:1) (10 m) was
added LiOH (0.010 g). The m xture was stirred ar.t. for 1 h. The mxture 5
was poured onto a Waf#lled aqueous solution of [err] (50 nm) anBCERR43BEd
with EA (50 m), the organic |ayer was washed with brine (30 m), dried and
concentrated in vacuum The crude m xture was triturated with EA to give
the title conmpound as a yellow solid (0.02 . T.l.c.CH EA (1:1)
Rlerr]=0.2. IR 3400-2700(NH, OH), 1660 (C=G cnferr]. 10

[err]H-NVR 12.63 (sa); 9.94 (sa); 7.65(d); 7.58 (d); 7.20 (d); 6.83 (sa);
6.74 (d); 654 (dd); (¢ Wﬁﬁ:roﬂ—(ﬁ%i 4-aéBtylathinc)pBedyLp{ftblidih-89lidene)-

Exanpl e 26 (+/ )7-c¢ am nojypnenyt-= 15
pyrrolidin-3-yliden O.{,Q»{Eetg&lfy -Z-Ql!fr .meqf—&, XYiIGaSJdar boxylic acid To a

sol uti on of exanpl eTa3: golutiors c@)example\/BZ((Q 027) gNIrOTHP H@0(311)) (1Rasil)aerded.
The i xture was St i sadsh BOH {0.0106). THe mikife Mol tirocha.LFBHN 9 THB efitlr

T
vas vashed wi L8 br aow&«?ﬂa”dtodﬁlia%wgfﬁp St paian a7 NHG Bl sndne”

crude mixture was cextrackadwith fe Gonmi) the oQanic igyee wasavashedewitto brinei30 as a
(ot (L e B e gk e
gt sampand 3e3' YR ko @ Jide T

(s): 7.69(d); 7.22
3.3:2.9 (m; 2.9 (sEA(29) Rf-@dmomoomri OH), 1660 (C=0) cm-

7ufma|0|r geﬁag tz)ggxlol o 412%%5’ @Igﬂ(sayl? 6%{8?)7‘58%5)37%@‘” rrredl ate 422
?6 2g9) in THF/ Hgo (@gaﬁq (ggp%%déwﬁﬁg%)EMr(ﬂﬁu#g @B )'(%Qg‘ %as added and

stirring continued for 1 hr. The 30 THF was evaporated and Herr] O

(100m ) was added. Bkwmples26 ting sol ution was washed with diethylether
(2x50m ). The aquem 4 0 ] . \
product extracted A ' ; 3 210 Ay
with water and® pyrrolidin-3-ylidene)-1,2, ,4-tetrahydro-2-qumolmecar i

To a solution of example 13 (0.023 g) in IMS (5 mi) NaOH (0.120 mi)
was added. The mixture was stirred a r.t. for 2 h. The mixture was
poured onto a solution of HCI 6N (50 ml) and extracted with EA (50 mi),
the organic layer was washed with brine (30 ml), dried and concentrated

20 in vacuum. The crude mixture was chromatographed with Et,O to give
the title compound as a yeliow solid (0.007g). T.L.c.CH/ EA (1:1) Rf=0.2.
IR:3411(NH,), 1692,1651-1583 (C=0), (C=C), 1306-1154 (SO,) cm-1.
TH-NMR: 9.65 (s); 7.69(d); 7.22 (d); 7.20 (d); 6.73 (d); 655 (dd); 4.03(m);
3.8-3.5 (m); 3.3-2.9 (m); 2.9 (s).

25 Example 27
7-chioro-4-(2-oxo-1-phenyl-3-pyrrolidinylidene)-1,2,3,4-tetrahydro-2-
quinolinecarboxylic acid (enantiomer A)
To a solution of intermediate 22 (6.2g) in THF/H20 (100ml, 3/1) at room
temperature LiOH (1g) was added and stirring continued for 1 hr. The

30 THF was evaporated and H20 (100ml) was added. The resulting
solution was washed with diethylether (2x50ml). The aqueous phase
was acidified until pH=4 with HCI 10% and the product extracted with
ethyl acetate (2x100ml) The organic phase was washed with water and




57 brine, dried and evaporated to afford the title conmpound (4.2g) as a
yellow solid. mp.>200 [err]C NVR (DVBO) [err] (ppm 12.62 (bs, 1H). 7.72
(d, 2H), 7.38 (t, “2%’”“[7 120" (d, 1H), 7.13 (t, 1H), 6.86 (d, 1H), "%’?ﬁ”’("a?“
1H), 6.54 (dd, 1H), 4.06 (m 1H), 5 3.86-3.6B (m 3H), 3.3 (m 1H),
3.18-2.88 (m 2H). IR (nujol): 3356, 1724 Exanple 28 7-Chl oro-4-

(2- oxo- 1- phenyl -[err] -pyrrolin-2-one-3-yl -1,2,3,4- 10

t et rahydr o- qui nol i ne- 2-carboxylic acid; (enantionmer A) To a sol ution of
intermediate 10 (1.289g) in THF/ Herr]O (30m, 3/1) at roomtenperature

Li OH (0. 24g) was addsifheditifiedtand evapsratdd Rl efofdthe tine. campoilidF (%28) as a

evaporated and Herr, % H&) d. The resultl ng sol ut1on was washed
wi th diethyl ether ( 8 ﬂ%ga’? eous phase was acidified until
pH=4 with HO  10% ariM Mﬁ@hﬁ(ﬂpmh&ﬁ?l(bé-rﬂd) eZn"@ (ﬂaé’l'i@d"ﬁﬁt%%lé)t@ﬂo (d,
(10m ). The product masmlal(e 6686 (Gramy e 74 (BOTHS, ®.54.¢dd, STH), 4008
0. 7349 as Wmte SO|I g‘n ;&?Q@aﬁ 8 (DVBO) [errﬁm(pprr)
12.86 (bs, 1H); -84 ((F“ 882y "6 81 (d, 1M,
6.77 (d, 1H), 6. 64 (!B(ncups) 356467zﬂd 6. 34 (s 1H); 4.46 (m 1H),
3.82-3.79 (m 2H), 2.34 (m 1H); 1.92 (m 1H). IR (nujol): 3356, 1724
Exanpl e 29 25 Sodium 5,7-Dichl oro-4-(2-o0xo0-1-phenyl-[err]
-pyrrolin-2-one-3- ylﬁgﬂeﬁ,@ 4-tetrahydro-qui nol i ne-2-carboxylic acid;
(enationer A) To a ?od:mdrsa.of DIdheRL l'*., §6a b?rraﬁa)z-bﬁeJaﬂEﬁH[ 4 rz],p4-
Agid: AL

(10nl, 3/1) at,toom ar ur,e 0
conti nued for m nte =in L BROY. was added.

The resulting 30 Tod smlutnm Mastemeulaﬂe ﬂ\m(hZBBg): lhyTl'#f/h@ﬂ (BOw (811 ) at rBbm

aqueous phase was aférﬁbéx‘aﬁﬁeﬂfﬁﬁ'(ﬂ@gg)‘lg Ta@db@'an@%%rﬁi&dﬂiﬁu@&?&“?hr The

I:l)lr'r;:)g[lﬁg ?Bdlgaé)e d a!‘?—&ﬁr va%larp%tgd and H20°teor) Was atded’ 1102 fedulfhg daition

was washed with diethylether (2x50ml). The aqueous phase was
15 acidified until pH=4 with HCl 10% and the product was filtered and
washed with water (10ml). The product was dried under vacuum at 60C
for 12hrs to obtain 0.734g as white solid.
m.p.: 190°C
e.e.: 100%
20 NMR (DMSO) 8 (ppm) 12.86 (bs, 1H); 7.79 (d, 2H), 7.38 (t, 2H), 7.11 (d,
1H), 6.81 (d, 1H), 6.77 (d, 1H), 6.64 (s, 1H), 6.46 (dd, 1H); 6.34 (s, 1H);
4.46 (m, 1H), 3.82-3.79 (m, 2H), 2.34 (m, 1H); 1.82 (m, 1H).
IR (nujol): 3356, 1724

Example 29
25 Sodium, 5,7-Dichloro-4-(2-oxo-1-phenyl-A3 -pyrrolin-2-one-3-yl})-

1,2,3,4-tetrahydro-quinoline-2-carboxylic acid; (enatiomer A)
To a solution of intermediate 26a (0.35g) in THF/H20 (10ml, 3/1) at room
temperature LiOH (0.06g) was added and stirring continued for 30min
.The THF was evaporated and H20 (5ml) was added. The resulting
30 solution was washed with diethylether (2x50ml). The aqueous phase
was acidified until pH=4 with HC! 10% and the product filtered and dried
under vacuum at 60 C for 12 hrs to afford the title compound (0.134g) as
white solid.




58 The solid was dissolved in IMS (5% of nethanol in ethanol) (10m ) and a
1IN sol ution of Nam%gos 33m ) was added. To the resulting suspension diet hXI
et her was added (1‘3 W‘éﬁd the solid was filtered, washed with /0393
‘ether (10m ) and dried under vacuumfor 12 hrs to give the title 5
conpound (0.082g) as a white solid. mp.>220[err]C NVR (Derr]O [err]
(ppm 7.49 (d, 2H); 7.40(t, 2H); 7.23 (t, ; 6.74 (d, 1H); 6.70 (d, 1H);
6.51 (m 1H); 4.40-4.35 (m 2H); 4.11 (m 1H); 3.53 (dd, 1H); 2.18 (m 1H);
1.74 (td, 1H 10 HPLC Col um: Cycl obond I, R S-Hydroxypropyl ether 25 cm
X 4.6 mm Mobil e Phahe solidwasdigsof@din IMS! (Biofhmethahobinatbarol)f (16mlpahda50%
by vol une; Fl ow rat ¢j L1} ' | TR, ' LLum
5, 7. di chl or 0- 4 ( 2- OX- %’%@*‘Qa@“ @?ﬁ?fﬁ@-ﬁ%?"?%%"“d;&!e ?g‘“ﬁbes&%ﬁ?h

1, 2, 3, 4-tet rahydr o-él ! "r?éa QEM&Q{F’S&@@ éﬁ?&?@g \&ss red.cWpshed, with
i ntermedi ate 26b ( OdiefiRg ether (T0IMI)HMY dAed undérlyacarim &rm2 brspier givel itiee Hiti©H

(0.01g) was ad%eg a@mg&@%@{&%imﬁ%%&ﬂ 30ni n. The THF was evapor at ed

and H20 (2m) was a ] i'ng solution was washed with

di et hyl et her (2x50nMP->28&Cqueous phase 20 was acidified until pH=4
with HO 10% and t hNMR (Du0)t3 (upen)7.49 ¢d,c2H)a TdO(h A0 783 @, W), 8.74 {dnih); and
£ choro s (2"oHO 8 1 e S, AR 1559 (o
1,2, 3,4-tetrahydro- h r oMt e 888110 acid o. 033g as a yell ow solid.
The solid was 18i ssoHPEE Coluimis Qysidbond e jSxHypdroxyprepilethe) 25 ©m x LB dnm; 25

IN sol ution of NaOHyg H@%Ee;"‘%ﬂ%ﬁgﬁgo 29 i Ahidnidnt A §?§b§ffai"’?§l 5=

d and th d N ‘é[u"a”h , d.
o Tog andor vacuum $0% By oliras Flowirgte: 1 umin; R ee@%aﬁﬁwgg sig) as a
yellow solid. mp. :Ef%gg[eejd]

Sodium §5,7-dichloro-4-(2-oxo-1-(phenyl)-pyrrolidin-3-ylidene)-
15 1,2,3,4-tetrahydro-2-guinoline carboxylate(enatiomer A)
To a solution of intermediate 26b (0.052g) in THF/H20 (4ml, 3/1) at room
temperature LiIOH (0.01g) was added and stirring continued for 30min.
The THF was evaporated and H20 (2ml) was added. The resulting
solution was washed with diethylether (2x50ml). The aqueous phase
20 was acidified until pH=4 with HCI 10% and the product was filtered and
washed with water (10ml) and was dried under vacuum at 60°C for 12hrs
to obtain 5,7-dichloro4-(2-oxo-1-(pyridn-3yl)-pyrrolidin-3-ylidene)-
1,2,3,4-tetrahydro-2-quinoline carboxylic acid 0.033g as a yellow solid.
The solid was dissolved in IMS (5% of methanol in ethanol) (5ml) and a
25 1N solution of NaOH (0.08ml) was added. After Smin, the solvent was
evaporated and the solid triturated with diethyi ether (5ml), filtered, dried
under vacuum for 12 hrs to give the title compound (0.01g) as a yellow
solid.
m.p.: >200°
30 NMR (DMSO) & (ppm) 7.74 (d, 2H); 7.39 (t, 2H); 7.15 (t, 1H); 6.76 (d,
1H); 6.51 (d, 1H); 6.20 (m, 1H); 4.63 (dd, 1H); 3.78 (m, 2H); 3.41 (dd,
1H); 3.18 (m, 1H); 2.35 (dd, 1H); 1.81 (t, 1H).
IR (nujof): 3363, 1688, 1630, 1586 cm™




30 NVR (DMSO [err] (ppm 7.74 (d, 2H); 7.39 (t, 2H); 7.15 (t, 1H); 6.76
(d 1H); 6.51 (d, widdoeafiy20 (M 1H); 4.63 (dd, 1H); 3.78 (m 2H)pcrierbdoisse,
1H); 3.18 (m 1H); 35 zdd, 1H); 1.81 (t, 1H. IR (nujol): 3363, 1688,
1630, 1586 cnfierr] 59 Exanple 31 ([err])-Ethyl
7-ch|oro-4-(1-pheny|-[err]-pyrrolin-2-one-3y|) 1 2,3, 4-

t et rahydr oqui nol i ne- 2-carboxyl ate (31a) ()-

7-chl or 0- 442- oxo- 1- phenyl - 3- pyrrol i di nyl i den 1 2,3,4- 5

t et r ahydr o- 2- qui nol i necar boxyl ate (31b) To a solutlon of internediate 4

(2.2 g) in DMF (50 nmgxdpdpR¥3) 4 (244 ny) and TEA (1.2 nl) were added and
the resulting soluti ted to 1100C for 2 h. The crude sol uti on was

poured into 200 m of(HpEWI acet at E-chiorosihrplenylAl-pyirolin-onedyHt£2,3,4-

solution of [err] (2 . A6 r and brine. The organic
phase was dried and fétrééﬁﬂfﬂacgu‘;n&lglﬁe %Icgﬂ%wb' (F duct P r|f|c |on by

col um chr omat ogr aph : ; =L n
Rf =0. 41 gave thestit Ikmb[dmﬁgmlgmmgﬂatag3abz off Whl te soI i d.

m p. =150- 153[err]C 1 ;
702 (m lH)[ G b (3T° aH?}{ﬁ@Q%ﬁ "hg e &R 395 %F‘;(so?h‘) ngﬁ%ég@d% 45
(s, 11 4 b (m 2ryioyan TER( 20 werg'sd g ol ate
;Ir—]?j t %e9t7| Elme gl(;l) oa tﬁmm“c fare h.RTijeNaiutle) sc(lntldrewa]s)pdmeds intth 7200 mit &FCetRy
mp. £152- 1560 YR Dﬁg aﬁmﬁg‘“%‘g;%%? o Sl pEME) 2 5 158 M,
1H), 7.16 (m 1 '6 ] P&“ﬂﬁ}h rganicy phase) wag’ siged dend
1H). 4.21 (m 1H). 4. dbﬁcem'ateﬂ-l) fo 3gio8 tha cruble Pradiuict mPutifiBatioh asy (Gnlud:hl)
3.20 (m 25  1H)., Zémbidgraphy: (cYeiSfexdne/ditfioromethane/ethyl acetate 50/40/10)
Rf=0.41 gave the title compound 31a (540 mg) as an off-white solid.
m.p.=150-153°C
15 NMR (DMSO) & (ppm) 7.80 (m, 2H), 7.39 (m, 2H), 7.12 (m, 1H), 6.83 (d,
1H), 6.77 (d, 1H), 6.69 (m, 1H), 6.48 (dd, 1H), 6.45 (s, 1H), 4.48 (m, 2H),
4.15 (m, 2H), 3.94 (m, 1H), 3.82 (m, 1H), 2.34 (m, 1H), 1.97 (m, 1H),
1.20 (t, 3H)
IR (Nujol) (cm™) 3385, 1728, 1680
20 and the title compound 31b (475 mg) Rf=0.29 as a yellow solid.
m.p.=152-156°C
NMR (DMSO) & (ppm) 7.72 (m, 2H), 7.39 (m, 2H), 7.20 (d, 1H), 7.16 (m,
1H), 6.98 (d, 1H), 6.74 (d, 1H), 6.57 (dd, 1H), 4.29 (dd, 1H), 4.21 (m,
1H), 4.02 (m, 1H), 3.93 (m, 1H), 3.82 (m, 1H), 3.69 (m, 1H), 3.20 (m,
25 1H), 2.92 (m, 2H), 0.93 (t, 3H)

Example 31a
(£)-Ethyl 7-chioro-4-(1-phenyl-A3-pyrrolin-2-one-3yl)-1,2,3,4-

tetrahydroquinoline-2-carboxylate

30 To a solution of intermediate 4a (0.1g) in dry DMF (5ml) Pd(OAc)2
(10mg) and TEA (0.026mil) were added. The mixture was heated at
110C for 2 hrs, then diluted with a saturated solution of NH4CI| and
extracted with ethyl acetate (2x10mi).




Exanpl e 31a () - Et hyl

7-chl oro-4-(1-phenyl-[err]-pyrrolin-2-one- 3y|) 1,2,3,4-
t et r ahydr oqui nol i r}é@?i%é'r]boxyl ate 30 To a solution of inter nedml?’”,ﬂs”s

(0.1g9) in dry DM (5m) Pd(OAc)[err] (10ng) and TEA (0.026m ) were added.
The m xture was heated at 110C for 2 hrs, then diluted with a saturated
solution of NHACI and extracted with et hyI acetate (2x10m). 60 The
sol vent was evaporated and the crude purifieB0by flash chromat ography
(Cycl ohexane/ EA 8:2) to afford the title conpound as - a white solid (40ng).
5 Exanpl e 31b ([er

7-chl or o- 4- (2- oxo- 1- m%yﬁo'gglﬂfyr"f?ﬁ |3YarP>ﬂr?t83n d ﬂﬁe 3c&|de purified by flash
t et r ahydr o- 2- qui nol i ne‘lran'iatog]aldne(cvolcaelsmdﬂ Hﬂﬂﬁ@t@tﬂﬁe@%@@nml’(&&'@g)

in toluene (5.2lit), Wﬁﬁ@&ﬁi@@m\ﬁ? (248m ), Triphenil phosphine (7.4g) and
PdC [err] (2.52g) were added. Thé 10 resulting solution was warnmed to 100
[err]C and stirred for 2h. The suspension was chilled to 20-25 [err]C and
toluene (2.6nl) 8as aExampledth reaction m xture was washed with [err] 8%

(3x5.2lit) and water GSEdhVI) - Tmlm-rc-axbayﬂﬁem -pyrrolRfiaglieeR)-12 3911 t e

pad and it was washed i ropuene BT 1L wWas ai Still ed under
vacuum ( T=50C, 15 n ﬂé‘—’d’-ﬂj.—g After coolin

T=20-25[err] C, isooctBma sautioni of)intempediaterdle (3708} in trluenen(5.2i Tpietkwlqminate
was stirred for 2h 30248 afqﬁphémgfgnéssmhé ¢7.2§) andl PATEh@B2Y) twerd dildsHUTRe

75 5, e o 5 o T

40[err] C for to ob
mp. 160-162] err] C N\FRspBnsio) was chified e 20435; °Crargitofuene £2imi)wasadds

7.15 (m 2H); 6.96 (dthe H’ﬁotloﬁ rﬁiﬁttfré'wa@ﬂvasﬁé&%tb%ﬁ;‘l"@% (@x8.21it @i'ld Whﬂer
4.21 (m. 1H; 4.02 (”&siﬁ? ’The orga(‘uc Iay'é'?' was %I%ergglo a élﬁ@gpsman]dl_m was

(m 1h: washed with toluene (1lit); then it was distilled under vacuum (T=50°C;

15 P=60mbar) to reach 6.3lit. After cooling to T=20-25°C, isooctane (5.2lit)
was dropped over 30 min. The precipitate was stirred for 2h 30min then
it was filtered and washed with a mixture toluenefisooctane 1/1 (1.85Iit).
The yellow solid was dried in vacuum at T= 40°C for 18h to obtain the
title compound as a yellow solid 210g.

20 m.p. 160-162°C
NMR (DMSO): 7.72 (m, 2H); 7.39 (m, 2H); 7.20 (d, 2H); 7.15 (m, 2H);
6.96 (dd, 1H); 6.74 (d, 1H); 6.57 (dd, 1H); 4.29 (dd, 1H); 4.21 (m, 1H);
4,02 (m, 1H); 3.93 (m, 1H); 3.82 (m, 1H); 3.69 (m, 1H); 3.20 (m, 1H).
2.92 (m, 2H); 2.92 (m, 2H); 0.93 (t, 3H).

25
Pharmacy Examples
A. Capsules/ Tablets

Active ingredient 20.0mg
Starch 1500 2.5mg
Microcrystalline 200.0mg
Cellulose

Croscarmellose Sodium 6.0mg

Magnesium Stearate 1.5mg



. :
2.92 (m 2H); 2.92 (m 2H); 0.93 (t, 3H. 25 Pharmacy Exanples A Capsul es/

Tabl ets Active in 20.0ng Starch 1500 %g%
M crocrystalline %S%&%ZOO. Ong Cel lul ose Croscarnel |l ose Sodi um PCT/Ef :
Magnesi um St ear at e 1.5ny 61 The active ingredient is blended
with the other excipients. The blend can be used to fill gelatin capsul es
or conpressed to formtablets using approprgqte punches. The tablets can be
coat ed using conventional 5 techni ques and coatings. B. Tablets Active

i ngr edi ent 20. Ong Lact ose 200.0m g Mcrocrystalline
70. 0ng Cel | ul ose Povi done 25.0ng Croscarnel | ose

6. 0mg Sodi um MagnesiHgLSikah Pe‘?ineqt is blﬁné@?wﬁﬁﬂme oTt‘i% e%é‘cw.éfrﬁs'mé Bn@Manl S
bl ended V\nthlactose m Cr oc i i’;\llnec ose a S
GolAt EansiiRs. OF FAmAIASSAS, (eI den dAblets using

croscar mel | ose sodi Bénusedetopfi
di spersing in a sui anhrbpnatel pemche$i The tablets) carTite goated| esingf temvertiphalg

and conmm nut i o S {?.,J ﬁH %%a Rok sremal ni ng exci pients. The bl end can be
conpressed using appropriate punchés and the

‘B. Tablets

Active ingredient 20.0mg

Lactose - 200.0m
g

Microcrystalline 70.0mg

Cellulose

Povidéne 25.0mg

Croscarmellose 6.0mg

Sodium

Magnesium Stearate 1.5mg

10 The active ingredient is blended 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

16 tablets coated using conventional techniques and coatings.

c)Bolus

Active ingredient 0.1-32mg/mi
20 Sodium phosphate 1.0-50.0mg/m!

water for injection gs to m

The formulation may be packed in glass ampoules or vials and syringes
with a rubber stopper and a plastic/metal overseal (vials only).
25



15 tablets coated using conventional techniques and coatings. c)Bol us

Active ingredient 0.1-32ng/ M 20 Sodi um phosphat e
1.0-50.0ng/ M wat e¥OPYE44iInj ection gs to 1m The fornul ati on nBGI/ERS3936

packed in glass anpoules or vials and syringes with a rubber stopper and a
pl astic/nmetal overseal (vials only). 25 62 D) I'nfusion Active ingredient
0.01-3.2ng/mM 5 5% dextrose injection g820 100m The formul ati on may
be packed in glass vials or plastic bag. The affinity of the conpound of.
the invention for the strychnine 10 insensitive glycine binding site was
determ ned using procedure of Kishinoto H et al J. The pki val ues obtained
with representativeDyinfpsionds of the invention are given in the follow ng
table: 15 Exanpl e pki No 1 8.1 14 7.9 15 7.73 16

7.8 17 8.7 1 7.78 19 , 9 21 7.1 22 7.9
Ective ingredient 0.0% -3.2mg/m|
5 5% dextrose injection gsto  100mi

The formulation may be packed in glass vials or plastic bag.

The affinity of the compound of the invention for the strychnine
10 insensitive glycine binding site was determined using procedure of

Kishimoto H. et al J.

The pki values obtained with representative compounds of the invention
are given in the following table:

15
Example pki
No
1 8.1
14 7.9
16 7.73
16 7.8
17 8.7
18 7.78
19 8,9
21 7.1
22 7.8
24 7.8
25 7.15
30 7.7
29 8.7

The ability of compounds of the invention to inhibit pain in mouse has
been assessed in the formalin test as described by Dubuisson and



24 7.8 25 7.15 30 7.7 29 8.7 The ability of

corpounds of the i wodsiqan to inhibit pain in nouse has been asse‘,%s‘x;-% ;/{;3936 .
the formalin test as descri bed by Dubui sson and 63 Denni s (Pain, 3 s

4:161-174). In this test 20 [err]l of 1 %formalin was injected into the
pl antar surface of the nouse |left hind paw. g,he amount of tinme, in seconds,
the animals spent licking the injected pawfer the first 5 mnutes (early
phase) and then from 20 to 60 m nutes (late phase) 5 after formalin was

used as _measur enent Dénriig ¢Pain] qlexzmmei-ﬂm%nm Thig teStEPUNEF 1% fohfalin was

i nvention were adm rrpll.n Lnjection. From

these results the dgg%&f:égaﬂtloﬁg 4‘%"‘%%%%%2‘%?‘8&%?5&# %& B?‘”s Agnount

expressed as ng/ kg 9 tims, & seepnds, the animalsspent licking the. injecledcpaw forthe Grst

resul ts obtained for5 evngtes{darpbhade) amy #dn FOMV26MtoJ60 ShinbiesOflate thlﬂse) |
efr

?ggj Qigstp g;ﬂ LON 81e QnefForhiiih Was' el B B8ad tBindnt 5 thEntensity of pain.
0.03 15  No unt ondi¥® eamreynssinfithe invention sare agministered erallynti Sourf befoee

i nvention have been fommaliiisjeeti®ty) to mice at pharmacol ogical ly active doses:
64 C ains

From these results the dose required to reduce the licking time by 50%
10 expressed as mg/kg is referred to as the EDggg value.

Representative results obtained for compounds of the invention when

given by oral administration are given in the following table: .

Ex No | ED50 (mg/kg po)
21 - 0.14
17 0.3
2 0.03
15 No untoward effects have been observed when compounds of the

invention have been administered to mice at pharmacologically active
doses.



1. A conpound of fornula(l) [err] or a salt or a non toxic
nmetabolically labile esters thereof, wherein Y represents a carbon atom 10
Z is the group CHWHdils | inked to the group Y via a doubl e bd&&dERAHI33E s
CHor Zis nethylene or NR[err] and X is aggarbon atomlinked to the group
Y via a doubl e bond; A represents a (Jerr] al kyl ene chain and whi ch chain
may be substituted by one or two groups selected fromerr] alkyl
optionally substituted by 15 hydr oxy, am no, C[err]al kyl am no or
Cerr]dial kyl amino or which chain may beCjalhsg i tuted by the group =0; R
represents a halogen atomor Cferr] al kyI group; R err] represents a

hydr ogen, a hal ogen atomor (ferr]alk group; R err] represents phenyl

whi ch may be substifuted \Apﬂmeﬁmﬂ@@%gwg 5 20 sel ect ed from hal ogen,
hydrogen, or [err] wherein Rerr] is CORlerr], [err], NHCORerr], [err] or
NH Sqerr] Rerr] group or Rlerr] is a5 rrenber g heteroaryl gr oup
containing 1 to 3 heteroatons selected from, gen, sul phur and nitrogen;

or 6 nenbered heteroaryl group containing to\3 nitrogen atons 25

Rlerr] represents an am no, a hydroxyl or @l koxy group; Rerr] and-
Rlerr] each independently represents hyg;ogef or Cferr] alkyl group or

65 R err] and Rlerr] together with the nfitrogen atomto which they are
attached represent a saturated 5-7 nepsered heterocyclic group optionally
contai ning an additional heroatom sel gi fronp oxygen, sul phur or nitrogen
5 Rlerr] represents a hydrogen gron R 4 |, Cferr] al koxy, or
phenyl; Rlerr] represents hydrogen~or ([err]yal kyl oup; Rlerr] represents
hydrogen, optignally substituted Clerr] alkyH (optionally ’

)

or a salt or a non toxic metabolically labile esters thereof, wherein
Y represents a carbon atom;

10 Z is the group CH which is linked to the group Y via a double bond
and X is CH or Z is methylene or NR;; and Xis a carbon atom
linked to the group Y via a double bond;

A represents a C, , alkylene chain and which chain may be substituted
by one or two groups selected from C, ¢ alkyl optionally substituted by

16 hydroxy, amino, C,_alkyl amino or C,_ dialkyl amino or which chain
may be substituted by the group =0;

R represents a halogen atom or C,_ alkyl group;
R, represents a hydrogen, a halogen atom or C, alkyl group;
Ro represents phenyl which may be substituted with up to 3 groups

20 selected from halogen, hydrogen, or (CH2)nR3 wherein R3 is CORy,
NRgRs, NHCOR7, NHCONRgRg or NH SO2 R{g group orRpisa5
membered heteroaryl group containing 1 to 3 heteroatoms selected"
from oxygen, sulphur and nitrogen; or 6 membered heteroaryl group
containing 1 to 3 nitrogen atoms

25 R4 represents an amino, a hydroxyl or C,_, alkoxy group;

Rs and Rg each independently represents hydrogen or C,, alkyl

T



substituted by one or nore hydroxy carboxyl and am no group), phenyl; 10

Rlerr] representswiysiieagign or Clerr] al kyl group; Rlerr] represepdSepssnsos
hydrogen, Cferr]alkyl or a nitrogen protecting group. n is zero or an

integer from1l to 2; 2. A compound as clgimed in claiml wherein Ris
chlorine and 15 Rlerr] is hydrogen or a chliorine atom 3. A conmpound
as clained in dains 1 or 2 wherein Ais a chain selected from-CHerr]-
[err] or C=O 20 A conmpound as clained in any of the clains 1-3

wherein Z is CH whi BB angd Rg tegetherovith theppitagenyatppytowhish dhay awnftached
net hyl ene or a NH gf erit-a saturdtedo 510 wivinibered | katerdytlic groupobpfidialig! ai s

1-4 wherein R err] hﬁ}él

substituted by acet nﬂpsaﬁeﬂ%&qlﬁ&&gﬁa%‘%%a %Bhfﬁmgl or A
compound as cl ai rrednitfngany of the clains 1-5 wherein R2 represents phenyl.
ggarn sel ecf\egg;rPSURQ re%égﬂs drogérmatoni of 05, el%mr;gup CH mrf%g g f\sl isi ﬁked
to the group Y vi anh é%m% °§%F®1®neg&m or A is C=0 and Z
is a NH group, R i sRoHiegraseats Rydriogen; eptionadlyisubs Q£ | (optiomalivig -
Rlerr] is phenyl (Qﬂidtlﬁﬂédl'by onebsi 'rﬁétédhydrnxy caﬂsﬁywamﬁ amin®rgroup),

nmet hanesul phonyl a d&i ﬁ -pyridyl. 5
() 7-chl oro- 4- ( 2- ox enyl - 3 pyrrolldlnylldene) 1,2,3,4-

t et r ahydr o- 2- d0i no|Rm¢rmm§hvdroa§n@r Cabglsyl@rediical | y acceptable salts or
non toxic metaboli CRHbYeﬂrééédt@h?@rbgéﬁ ¢hailgbr a Bitrogen protSetitigigroup| err])

7-chl oro-4-(2-o0x0-1 henyl - 3 l4.dene) 10
1,2, 3,4-tetrahydro- 'ﬁ' q%ﬁ’ﬂ%’r Fﬂérﬁéé%rwg{}é 2
2. A compound as claimed in claim 1 wherein R is chlorine and
15 R, is hydrogen or a chlorine atom.

3. A compound as claimed in Claims 1 or 2 wherein A is a
chain selected from -CH,-, -(CH,),- or C=0.

20 4, A compound as claimed in any of the claims 1-3 wherein Z
is CH which is linked to the group Y via a double bond ,a methylene or
a NH group.

5. A compound as claimed in any of the claims 1-4 wherein R,
25 is a group selected from phenyl (optionally substituted by acetylamino,
methanesulphonylamino) or 3-pyridyl.

6. A compound as claimed in any of the claims 1-5 wherein R,
represents phenyl.

30
7. A compound as claimed in any of the claims 1-6 wherein A
is a chain selected from -CH,-, -(CH,),-, and Z is the group CH which
is linked to the group Y via a double bond, or a methylene group, or A
is C=0 and Z is a NH group, R is chlorine, R is chlorine or hydrogen

L L




10. (-) Sodium 7-chloro-4-(2-oxo0-1-phenyl-3-pyrrolidinylidene)
1,2,3,4- tetrahydro-2-quinolinecarboxylate. 15 11.

() 7-chl or o- 4- (1- pR¥&M¥E441d1 ] - pyrrol i n-2-one-3yl ) -1, 2, 3, 4- PCT/EP99/03936

t et rahydro- 2- qui nol i ne carboxylic acid, physF@I og| cal | y acceptable salts or
non toxic netabolically labile esters thereo Sodi um

() 7-chl or o- 4- (1- phenyl -[err]-pyrrolin-2-one-3yl)- 20

1,2, 3,4-tetrahydro-2-qui nol i necarboxyl ate. 183. (-) Sodi um

7-chl or o- 4- (1- phen er I
1.2, 3, 4- tetﬁahsdroyfnﬁj R legth%lQ 1 t%ﬁﬂy?’yéﬁbsﬂtued by acetxlammg .

7-chl or o- 4- ( 1- phenylmc{s?'i‘?s“ﬂé}?q"éf{ %r@e‘ﬂ?y
1, 2, 3, 4-tetrahydro-2-qui nol i necar boxyl ate 15. A conpound sel ect ed
from ()-7-chloro-4- (1 (3-pyridin)-[err]-pyrrolin-2-one-3yl)-1,2,3,4- 30

hyd I box
-7 ek or o-a" . phdiny! [ er (T shlorérgiaxe-tphanyt-Aoyralindidene)r ! 234,
t et r ahydr oqui nol i netérafeydrm2iquinaline darboxyhc acid, physiologically acceptable salts
() -5, 7-dichl oro-4- (1>5H ‘Pc%l Lfe t:lonéailgﬁéﬂilb%g?er%?éré&)-l 12,3, 4-
oxyli !

t et r ahydr oqui nol i ne- C acl
(+/-)-7-chloro-4-(1-(4-acetyl am no) - 1-phenyl-[err]-pyrrolin-2-one-3yl)-
1, 2, 3, 4-t et r ahydr 0g@i nol i n8ediumar{#px7ichlorad+@-0xo-1-phenyl-3-pyrrolidinylidene)

+/-)7-chl 1- | rhey
ot by s onoctb, (1 e Sl saammub panbembolyplaen - er (]-pyrrol i

()-7-chl oro-4-(2-oxo0-1- phenyl 3- plperldlnylldene) 1,2, 3,4-tetrahydro-
2- qui nol i necar boxyl 8. aci d(-) Sodium 7-chloro-4—(2-oxo-1-phenyl-3-pyrrolidiny!idene)

()-7-chloro4-(2,5- d'1%941td%ﬁ?<’lc-2-aﬂnﬁélﬁf&hfii09ylétd| i dene) -1, 2, 3, 4-

t et r ahydr o- 2- qui nol i necar boxylic acid
([err])-7-chl oro- 4- 2 0XO0- 1;3@%'r|d|n 3yl )-pyrrolidin- 3_gllldene) 1,2,3,4- 1
0 t et r ahydrl§- 2- qu?-nol i gk 95@4-&1'9 enyl-A3-pyrrolin-2-one-3yi)-1,2,3,4-

() - 7-chl or o- 4- (2- oxtetrihydroc2-qUinbiie EbexyHe KeidD prysmibGitally actebtidiCalts

or non toxic metabolically labile esters thereof.

12.  Sodium (4)7-chloro-4-(1-phenyl-A3-pyrrolin-2-one-3yl)-
20 1,2,3,4-tetrahydro-2-quinolinecarboxylate.

13. (-)Sodium 7-chloro-4-(1-phenyl-A3-pyrrolin-2-one-3yi)-
1,2,3,4-tetrahydro-2-quinolinecarboxylate.

25 14. (+) Sodium 7-chloro4-(1-phenyl-A3-pyrrolin-2-one-3yl)-
1,2,3,4-tetrahydro-2-quinolinecarboxylate

16. A compound selected from:

(x)-7-chloro-4-(1-(3-pyridin)-A3-pyrrolin-2-one-3yl)-1,2,3,4-

30 tetrahydroquinoline-2-carboxylic acid,
(&)-7-chloro-4-(1-phenylA3-5,6-dihydro-pyridin-2-one-3yl)-1,2,3,4-
tetrahydroquinoline-2-carboxlic acid,

(£)-5,7-dichloro-4-(1-phenyl-A3-pyrrolin-2-one-3yl)-1,2,3 4-

T e




3, 4-tetrahydro- 2- qui nol i necar boxylic acid, ()7-chloro4-(2-oxo-1

1, 2,

- ((4- nmet hanesul f onyl ,n0) phenyl - pyrrolidin-3-

ylidene)-1, 2,3, 4-t§¥?%§?o 2- qui nol i necarboxylic acid, 15 PCT/EP99/03936 -
5 7

t

, 7-di chl or o- 4- (2- oxo- 1- (phenyl ) -pyrrolidin-3-ylidene)-1, 2,3, 4-
et rahydr o- 2- qui nol i ne carboxylic acid,
5, 7-di chl or 04- ( 2- oxo- 1- phenyl -[err] - pyrrolln 2- gne 3-yl)-1, 2 3, 4-
t et r ahydr o- qui nol i ne- 2- carboxylic acid; and physiologically acceptable

| t . g. di -t 2
col i, .9, 500U ool o coRii b E) A L SHOST 5% o,
use in therapy. 25 1,2,3.4-tetraffydroguinoline-2rcatbopylicarrids cl ai med in any of
tclhai rrffl t15 i][l the {Tﬁfmfmﬂm éthhhéétﬁfbﬁX%/D n@)gf-ahcteﬁmaawrfaeﬁrﬁ.igng

e effects of excitatory.a eceptar, conpl ex
A phar maceutical conP 85%’90&@011%&?&'4{8‘13"‘8 fﬁﬁ’%ﬁg ' Clrrgl med in any
of clainms 1-15 it ad@xT-chloram#(2-oxod-phenybs-pipstidinviideng)ch?, Byd-tetrabpdrab| e

carriers or excipi enbsquiddlinecarbbxyiRlaeRd of treatnment of a mammal including
man for conditions nt a effects 0 m no aci ds
on 35 the NVDA r\é\@:@pfﬁa E‘Eg%‘? 53&'9’%‘%&?%?'3[5%&?%"%&'&? )'iér@?’l si ng

68 admi ni stration of tefrahytiree2quinelisevatraxylid asidconpound as cl ai med in any of

5 "ol aimed in an ‘*)'7'°“'°'°“"’“%9‘5‘ V"‘""‘3 T L 28" compound

gf fo?lrrﬁi ge?l : ;annyw?ﬁ'@i‘y&o‘ H!"P'“e 9\ XY, Z have the meani ngs defined
inclaiml and Rlerr I:!:)+Eclwlom4{ﬂ}mpd-nd4-p|cetytammn)glhgnwwrrdﬂdm-?p-ﬂﬁi&lr@nt s.a
brom ne or iodine at @@33[@&5&&&2@&%&&%@9@&:@ a nitrogen prot ect i ng
group, 10 (+)7-chioro-4-(2-oxo-1-((4-methanesulfonyl amino)phenyi-pyrrolidin-3-
ylidene)-1,2,3,4-tetrahydro-2-quinolinecarboxylic acid,

15 5,7-dichloro-4-(2-oxo-1-(phenyl)-pyrrolidin-3-ylidene)-1,2,3,4-
tetrahydro-2-quinoline carboxylic acid,
5,7-dichloro-4-(2-oxo-1-phenyl-A3-pyrrolin-2-one-3-yl)-1,2,3,4-
tetrahydro-quinoline-2-carboxylic acid;
and physiologically acceptable salts (e.g. sodium salts), non-toxic

20 metabolically labile esters or enantiomers thereof.
16. A compound as claimed in any of claims 1-15 for use in
therapy.

25 17. The use of a compound as claimed in any of claims 1-15 in

the manufacturing of a therapeutic agent for antagonising the effects
of excitatory amino acids on the NMDA receptor complex.

18. A pharmaceutical composition comprising a compound as
30 claimed in any of claims 1-15 in admixture with one or more
physiologically acceptable carriers or excipients.

19. A method of treatment of a mammal including man for
conditions where antagonising the effects of excitatory amino acids on
35 the NMDA receptor complex is of therapeutic benefit comprising -

e
e
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[err] 15 fol |l oned where necessary or desired by one or nore of the
follow ng steps: (lI) renpoval of a protecting group. (ii) isolation of the
conpound as a sal tWPR¥$MYF; (iii) conversion of a conpound of foPF/ERPI PR
or a salt thereof into a 20 metabolically | gbile ester thereof. (iv)
separation of a conpound of fornmula (1) or a derivative thereof into the
enanti omers thereof. .

administration of an effective amount of a compound as claimed in
any of cl_a_ims A to 16. :

20. A process for the preparation of compounds as

5 claimed in any of the claims 1-15 which comprises cyclising a
compound of formula (ll) in which R, R, R2 AXY,Z have the
‘meanings defined in claim 1 and R{2 is a carboxylic protecting group,
R13 represents a bromine or iodine atom, R4 represents hydrogen
or a nitrogen protecting group,

10
'/Rz
A’
J o
R, |
R13
R ? COR,,
R‘M
(n

15 followed where necessary or desired by one or more of the following
steps:
() removal of a protecting group.
(if) isolation of the compound as a salt thereof;
(i) conversion of a'compound of formula (I) or a salt thereof into a
20 metabolically labile ester thereof.
(iv) separation of a compound of formula (l) or a derivative thereof
into the enantiomers thereof.
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