EP 0 085 959 Bl1 Description The present invention relates to new chenical
conmpounds exhi biting anti-histamne activity, to processes for preparing
themto novel internediates involved in their preparation, to

phar maceutical .5 conpositions corERi @085 880nBdnd to their use in nedicine.

US Pat entpdiigip t,2.567245 di scl oses a group of pyridyl aliphatic amnes with

anti hi st am ne activity and specially discl oses
3-(p-br om)ph'bmyte)ser@ |(v2np.yr tethyds) to\heM- chemtiday ey s pxhihitingnahti-histamine activity, to
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of pyri dydyrigyioanitheahy prépylashibé waich afel Heteiriaftercrefarbd 10l dy\theit dederisdmes brahheoir-ng
of whi ch dming #nd cblo mrﬂdmmmcﬂvelv
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anti hi st am mapgeokidir ib &ddwer. to Dé matabblizéld indmansto l(E)cI%cdrﬁbxbﬁhenﬂt-&wvhd\ﬂ&-pﬁrdmno-t 0
(E)-1-(4- nren-bngp‘henl}dswtt@o('zowmsehm 7e8=tlpy/rrol | d| no- 15 ng 1- ene V\:hl ch
has little gPe fotikisteminps nayi (e ughe mmon ﬁ cau se atl d':":r

i ncl udi n rgwgg I:ﬁﬁé’?%d@@ a‘?’?‘lgn"pﬁ%ﬁ?' ?rfar%%" 95'"° ant e, pf ofmet hazi ne and
triproli QYroupef eaﬁﬁahaa%avdbsmmm&nm e [HBW beert Jnaywabdu cause

sedati @a or Adfaamsgme.ss:wem:wmwmtalcenfpeund/bfwedmtgg(@up of conpounds havi ng €;

anti hi stam ne activity has now beén discovered. 20 Accordingly this
i nvention provides a corrpound of the I&4RByA (1). RCOH[err] 35 or a

% e[rr] is a [err] bivalent aliphatic
hydrocagbon gr oup or a S|ngle bony—A

z2 and [err] are the same or different
and are each hydrogen, [err] alkyl o t n together with the nitrogen

conrise a nitrogen-containing heter& -Cd:-l-@ rlngzhaw ng four to six rlng()

menbers; R4 is hydrogen, hal ogen, [err] acyl oxy, [err]
al koxy_.,pr e[rr] alkyl optionally tltucE'(*-ad"';"40 by one to three hal ogen
atons; X is -N- or -CH=; and A an each repr ent hydrogen atons or

-CA-CB- represents -C=C-. O the Lonmpounds of formula (1) those of formula
(1'l) are preferred. [err] 60 or Ry salt,” ester or ami de thereof; wherein

[err] t e eflned|nrelat|ontoforrrula(l) [err]
may be % é.—JJa] e 0 ?ﬁ?e% of wh 'g;%g}bo§§,5u‘;g;§gnéygbmsaturat ed hydrocarbon
group or a ,ngl a,’bamle savhid bahkm:ﬁ:&rna]ard Sach hgdrogeny B]_, GIRAI o thked tQeETeb With the
group or sitregen wntmmitrogimcbetbahy\g[heﬂer aio ribgahavingdouritdeix ring meawerstdoubl e or
triple bo d R‘Pr F@B%ﬁgg@rﬁvf’@‘! c¥angr Gupacylery: Fr-wplsionCre 316! aptioppitysylstityted o
Se

7, or &g )b are independently O to 5 and the sumof a

and b does rwsndeexsae ydrogerFatrhd 161 —Bk CEBL I GHeseINEiLEds of the fornula
(1) include afhlcas@n@i:uﬁdaaffoahmu IPthbdel dfdgrmala ()l akd priferted. EP O 085 959 Bl
[erg] or a salt, ester or am de thereof; :
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60 or a salt, ester or amide thereof; wherein R, to R,, X, A and B are as defined in relation to formula ().

R, may be a straight or branched chain, saturated or unsaturated hydrocarbon group or a single bond.
Suitably R, is a straight chain hydrocarbon group or a single bond. Suitably R, contains at the most one
double or triple bond. Preferably R, is a group (CH,), wherein n is an integer 0 to 7, or a group (CHa)a
CH=CH(CH,), are independently 0 to 5 and the sum of a and b does not exceed 5.

65 Further preferred compounds of the formula (I} include those of the formula (llla) or (lilb)
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30 wherein [err] is [err] where nis am integer 1 to 7, or [err] where a
and b are independently,0 to 5 and the sumof a and b does not exceed 5; R2
and R3 are the sane or different and are hydrogen, |lower alkyl (1 to 4
carbons) or taken together wth thﬁﬂ:}ﬁh@%i rise a nitrogen-contai ning
heterocyclic ring (of four to six uch as pyrrolidino,

pi per¥di no or norpholino; and [err] is hy@b@gen hal ogen, |ower alkyl (1 to .

4 carbons) or |ower alkoxy (1 to 4 ons). ~ Suitably nis O to 3 and
preferably nis 2. Suitably the s N a and b does not exceed 2 and
preferablysa and b are both 0. Sui y R2, and R3 are the sane or different

and each is nmethyl or ethyl or taken Nog er with the nitrogen atomto
whi ch they are attached forma four t CS‘F{ nmenbered. het erocyclic ring,

preferably a saturated heterocycli {ng Sua s pyrrolidine, piperidi NGu oY
morpholing, e[rr] is preferably a l'idind 20 group or a dinethylam no
group. Suitably [err] is hydrogen, ogen, [errF]3 al kyl [err] al koxy or

trifluoronmethyl. Mst suitably R4 A s hydrogen, nethyl, ethyl;
trifluoromethyl, nethoxy, brono, B oro or fluoro. Preferably R4 is nethyl
trifl uororret hyl, methoxy, bromp or chloro. Mst preferably R4 is nmethyl.
Preq‘erably Xis -N= 45 A preferred ngg)@@oqf conpounds of the fornmula (1)
is that of the fornula (1V): 60

[err] or a salt, ester or amde t f; wherein [err] to R4 are as
her ei hbef ore def| ned. O the conpo of the formula (1V), those wherein
[err]™s & single bond (i.e. n=0)), A CH2CH2, NR2R3 is pyrrolidino

and R4 is nethyl or trifluorom_athyl arg” artlcy%erly preferred. 65 A
further preferred group of conpoun f thedfdrmula (1) is that of the )
formula (V) 3 EP O 085 959 B1 | 15 or a\ﬁlt ester or am de
thereof; wherein [err] to R4 are a rei nbef ore %efl ned. O the conpounds
of the formla (V), those wherein &[rr] is a single bond, CH=CH or CH2CH2,
NR2R3 is dinmethylamno and R4 is Bwhorine or bronine are particularly
preferred. A sHSestth of SiRiaeMaRReINds of the forrmula (1) included within the
scope of bd@heraiv®nisi(CHY),AditdreiTs altifteGed N YET) bi (CHZICHYCH(CH, yBthefer aiid 6 afeliiiepdridently 0
‘aci ds. Anmi d&sb a‘ndrthmdmef oandéprmmoaexc |5n&r d Bydreithe same i diffarenta0d areihydrogendbwers

g| yci ne, o8 arpaqs | Tw %gbe.n §IMArigaa pi g hftﬂ'@cycllc ring
e () G ,gq;;%: e T T RV, SEL T ety Aoen
Preferr ed3§0 V&JiteSly h 130k abiyEsis Q-%dnt th suﬂl[ dfasmd bHo8$not W&@éﬂl 2taR@preferably a
conmpounds ofandmambr:mo(l) cont a| n a double bond in the side chain

term nati ng i nSt{'thlév uml a[aeer th s#mﬁrorewfmk endcmh G@Mﬂd@h\@\br Iabﬁﬂrraﬂeeh‘!( the

they exi st “t tqwl S g o FLEF%; «@eﬁe%ﬂ el Ef%asa
the X- conpatit B 'ERg °'°m§s @B‘UF%I Rl ol i
in the trans cszn&mgln; hmogam aldd6s &, 3 dlkyl, 5. | SHRRE 65 trilbromethyil NREt duitathARE s
useful anti hydbogeni methpic bthyli trifluordimethglp Mathioxyl Dranm, tchieraCorsfiuoen fPreferatity RO @etby!

primrily uyé!pm;mg:vu m@PWeUP@PQSCWWO W@pmeferﬁglvtﬂa@ meterhs i soners. The .
present i nventfrefare P-INUV n[err] inthe
substituefft .[ € A fef:rte)n 2 p°f°°m8 '\?f E cf“a? ﬂ)r'fﬁ'algf?%eo{%'?us'ymﬁ t he conpounds -

of <+t he forrrula (1) exist, and both isoners,cegd the isomeric 30 mixture of

t hes& conpounds are.included within cope of the present invention.
When [err] contains a double bond, t eferred tsoners are those wherein
the carbo¥ylic acid group is trans t e aronmatic '
_ H
e ' _

C=C Ry
- Nen N/ | (1V)

55 o : 2 '

R3

Rq

60 . :
or a salt, ester or amide thereof;
wherein R, to R, are as hereinbefore defined. Of the compounds of the formula (iV}, those wherein R, is
a single bond (i.e. n=0), CH=CH or CH,CH,, NR,R, is pyrrolidino and R, is methyt or trifluoromethy! are
particularly preferred.
&5 A further preferred group of compounds of the formula (1) is that of the formula (V)
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ring. Esters and am des of the conpounds. of the fornmula (1) whilst having
sone anti histamne activity in their own right may al so be useful
intermediates in the preparation of the carboxy compounds of the 35 for mul a
(1'). Suitable ester includes c er groups known to be useful
for protecting carboxylic aci d@%b@gﬁ%ﬁ [err] alkyl esters wherein
the al kyl group is straight or branqqhgd i¢hain and is optionally SubStItLLLEd

by hal ogen. Al kyl esters [err] part?cul arly preferred. Salts of the
conpounds of fornmula (1) may b Niher acid addition salts or salts forned
with jhe carboxylic acid group. d addition salts are preferred but salts

formed fromthe carboxylic acid grQup 40 may Jge2particularly useful in
preparing the correspondi ng carboxycHeetpearsN Pharmaceutical ly acceptgbl e
salts are preferred. Wen used | di ci ne, t\h salts of the conpound of
formyla (1) should be both phar | ogically an%l phar maceut.i cal l'y

accept abl e, but non pharnmaceuti y acceptable salts may conveniently be
used to prepare the free activg conpound or pharmaceutically acceptable

salts thereof and are not excltded from 45 the scope of this invention. &

Such harnacologlcall and harnceutlcally acce tabl e aC|d addition salts

Ihngl deir ﬁ?{ (ﬁ‘eg w:’e‘-e:‘ is ahsfl:;a'n mﬁw@%@ (ﬁ@ megylamlnohﬁd(§4 I:ds
ydr ochl3flG o Egﬁﬁ'als mcblbntl ¥ breterred O pNOT 1 €
t ol uene- p-sAmil tHeCcombalinidg bf the f&mt,rauw.ncmmmﬂmsmb Ia&uaa bfszhefrﬂemoa ard@mhigdsi C,

i sot hi ocungentisnatlg fanined fraaphrbboe/heamadszAmubq)fmam&frmdmlmema.emmnd Prtioesi ot amiNoS 0,
phar nifcadig ﬁ@&lahylvawemmmcéafyaﬁuﬂ@'%an be prepared as al kaline metal or U
al kal i ne d§ g'agstﬂaﬁ ()p P%ggl 'Ef]'HdB? wiEin 3}, 77088 ot B'eies8H t he

nve ar sblv in
car boxy Gy 25 &5 ? ? éo.ﬁmquu i ﬁaes.&&éh@wt@fmmal.n A Sle e
E-3-(6- &ﬁzﬂg)‘érre th@ com ndsQJf Yrohinh QW); theyrex@Binlsjthet tHe)tis| odl rhnsasoriéhit fornie) (
3-(6- {53Femionrr$ thdlmrhfab;;u(gzlrmtggl'lyb )cpmrqmnﬂls Eitba ¢rm)Jla2(l\4) lavegl;de)q [raym iorthe fr?hl,:l d- g
R IR SRR 8o
D amdoy Spalot (&40 p ! Vﬁﬁ&% hés.%b AT s ol sl
)(2 pyrh&Mﬁtﬁﬁé Y\rrihgrl?&\‘leaszf eC mfgmg ofﬁlyerfB B¥ist land both isomers and the isomeric

kI GIIRERY bonfbiodits brefin ithin Ay 5doPY/ bf prasbrt invartiof. Wieh R0, B cdrlains
- phe nyI a Seybjerbood, itk m'efpn'e]psolnﬁ aarelghloyevghqgm thd ydrhayiiodcidgraupiigtrans to the aromatic

60 SQ%BEQ tbnthnﬂfe con ib rQFcﬂ s Knowh tb/be) USEHDIZEY carboxyllc
(E)- 3 3c|dDg’rb(i;ﬁ sUdhi a8 Q;_] alkyl edters wherglh ﬂﬁ-aﬂ:ﬁ-gﬁﬂi)ﬂs s&blglitaaﬁbrﬁndaed ain and is optionally

(E) 3- ( éubptitBteq) by haldged. Akl Qster tﬁmaarho pitaciv prefen -enyl ) Ci nnam c acid
(E)-3-( %5333 q Igﬂtc % E\?F dt a Ib It!gy&g ialt r%id with the
E) - 3- 'bgf ' e :jg&gé 65
E)r ) saTog Scceftst éﬁ‘a” f(.i@ In 5d' &Egar%ac% '?ﬁrggetgl c

st udi es CONRenlus&gn Hamcahekmtsausefvde &inﬁpobhﬁdf(dﬁmblﬁ (Ishadlbebvth ghlamsatdlogicalipael Of
t he conplanmeeutishlly bicsptabte; bt namprarrdacwtlcgmcﬁwmahb aaMMawvemmﬂy bamsw@

triprol F’GP‘PT&““}[5 é“'&g)ﬂ?mgﬁa;? Hca V a H%i"c' b sall';y v
penetf n l:giﬂ_gu ? t"rg! nﬁ ed t§ Z%r fg r?itrﬁ.1
pﬁlﬁkﬂgsﬁ%@%m -5 ulﬂh ﬁic, tahdrlé! é’itr eth ic, o alonlc, D
corrpr I S&Gthmnﬁ) sutéisic, rrapithaléne-2aL1 phanig) andniskn neiuhxﬂofila rAss) ah(rr\ibt}zutlcally acceptable
saits can be prepared as alkaline metal or alkaline earth saits, such as sodium, potassium or calcium salts of
so the carboxylic acid group.
Preferred compounds of the formuila () include:—
£-3-(6-(3-pyrrolidino-1-(4-tolyl)prop-1£-enyl)-2-pyridyi)acrylic acid
3-(6-(3-pyrrolidino-1-(4-tolyl)prop-1£-enyl)-2-pyridyl)propionic acid
(£)-3-(6-(3-dimethylamino-1-{4-tolyl)prop-1E-enyl)-2-pyridyl)acrylic acid
55 (E)-3-(6-(3-pyrrolidino-1-{4-trifluoromethylphenyl)prop-1&-enyl)-2-pyridyl}acrylic acid
(£)-3-(6-(3-pyrrolidino-1-{4-methoxyphgenyi}prop-1£-enyl)-2-pyridyl)acrylic acid
{E)-3-(6-(1-phenyl-3-pyrrolidinoprop-1-£-enyl)-2-pyridyl)acrylic acid
(£)-3-(6-(1-(4-chlorophenyl)-3-pyrrolidinoprop-1£-enyi)-2-pyridyl)acrylic acid
6-{3-pyrrolidino-1-(4-tolyl)prop-1£-enyl)-pyridine-2-carboxylic acid
‘60 {£)-3-{3-pyrrolidino-1-(4-tolyl)prop-1-enyl)benzoic acid
{£E)-3-(3-pyrrolidino-1-(4-tolyl)prop-1£-enyl)cinnamic acid
(£)-3-{{E)-3-pyrrolidino-1-{4-methoxyphenyl)prop-1-enyl)cinnamic acid
(£)-3-({£)-3-dimethylamino-1-{4-tolyl)prop-1-enyl}cinnamic acid
(E}-3-(3-(3-pyrrolidino-1-{4-tolyl)prop-1-enyl)phenyi)propionic acid
65 or salts, esters or amides thereof.
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[err] 20 or an ester thereof with an amne'[err] wherein X, A B and [err]
to [err] are as hereginhefore defined and L is a b) Wien it is required to
prepare a conpound of the fornula (1) wherein [err] is (CH2)0 and A and B
are 25 hyydrogen the reaction of EPo00886:959fBihe formula (Vi) [err] 35
wherein [err] X A and B arg asphrer el nbelf ore def |t|ned and er r{n of the
\r/]\lla![ ﬁggg_r géﬁr}m@éngsﬁ' E%F n:?n E?ﬁ? ; lf.n1ir Qr&:@.g HF@,H lkZ’l?'Pro?@Ee,t S\P Fglﬂ?d cpl%pound
: e readi nétra

formula (1) wh mee.braseheume]m.brsan[scegrrg}.desaawd.eﬁoa &rQreth% croaaemddemfafe fGrmiu) OWKich
of the fosmmeshad\ébinplises 4 [err] 4 60 wherein R2, R3, R4, A and B are as
her ei nbef ore def hﬂéﬂ!“‘%#@@%‘!?“@‘*?ﬁﬂéﬁm) suitable for attachi ng the side
chain [err] wherein [err] is an acid, ester_or am de group as herei nbefore
defined, followed by deprotection of the Féﬂr°r9@§y group if desired; d) Wen

it is reqgsred to prepare a conpound he formula (1) wherein CA-CB
represents a double 65 bond: 5 . EP 5 9739 Bl 1) The reaction of an
ester, am de or carboxylic acid salt cpnmpound of the formula (IX):

[err] 10 with a Wttig reagent suitabl g-tec-attaching the side chain [er(r\],)
wherein, X and [err] to R4 are as her efyre defined, followed by
deprotectlon of the carboxy group if { red®Hdy The ellmnatlon of [err]
OH from a conpound of the fornula ( e[rr] or an ester or am de
t hereof, wherein X, e[rr] to R4 are @S herei.nbefore defined and [err] is
hydrogen or [err] 30 acyl; 3) The r cti on of a conmpound of the fornmula
(XI)VRlﬂ)ZH(XI) 45 vmth an amne [err] wherein [err toRégl are as .,
her ei nbef or e°f arcesten thgregf withjaa pmjneHAR s PBOrRIN XAy B1apg s t@)'?'(ﬁ’f%)as herpinkefore fpfined and s @
optional |y cHpes ‘l‘.‘ﬂas ts Q0000 %gjlg s heodllfs SRR {104 R0, QRN
n

of the for m”y%,gd KEFQNd Folnsuld (VSE S in the art, for
exarm/e t 7 |sorrer|sat|on of a conpound of the fornmula (XI1) [err] 60
Rs
X
30
H—CH2—CH2NR2R3 | (VI1)

. @

40. - - .
wherein R, R;, Ry, X, A and B are as hereinbefore defined and R; is a halogen atom, with a C,_g alkyl lithium

compound follcwed by treatment with carbon dioxide:
c) When it is required to prepare a compound of the formula {1} wherein R, is (CH,), CH=CH{CH,), and a
is 0, the reaction of a compound of the formula (Vill):

45

.'-\/ ’ |
N @

A-C-C-B . {vi)

' \CH NR, R,

wherein Ry, Ry, Ry, Aand B are as herembefore defined, wuth a Wlttlg reagent suitable for attaching the side
chain CH=CH(CH,), COR, wherein COR, is an acid, ester or amide group as hereinbefore defined, followed
by deprotectlon of the carboxy group if desired;

d) When it is required to prepare a compound of the formula (I) wherein CA—CB represents a double
65 bond:
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when CA-CB is a doubl e bond, the reduction of one or nore doubl e bonds or
de-esterification of the ester 65 group. 6  EP 0 085.959 Bl a) Suitable

| eaving groups L in the conpounds of the formula (VI) are those as defined
by J. March, Advanced Organi c& ga& g 2nd ed., pages 683 and 895, I\/bGraw

Hll, New York, 1977, e.g. R sul phonat e _ rret hane qj 4
sul phonat G ( such as. a Th| 3mb&AG rmal |y e
~carried oﬁt [ nrg%tcg%'}(;?f\fgr? et Bg chaal%"x%"c(?gfi(rgau ga il Ous"uc 3| sﬁ'l"I a?é&ﬁent 5

reactions, for exanple a polar solveng, such as a [err] al kanol or a polar
apragic sol vent such as DMSO, at a tefjperature between 0 and [err] The
corrpounds of the formula (VI) npyje S0 the reaction of an ester
of the correspondi ng conpound Q2"roup with an acikyor a
sui tabl e reactive acid derivagrves by renoval of the ester

functl on if desired. Suitable %eactants include hydr ogen hal i des,

hal ogenat ed 10 o haor us conpounds such as celhosl@horus pent achl ori de or
phospho}f’ i . %‘f‘f tgf;'adﬂg &?ﬁ%@%”%ﬁﬂi{ﬂ’?ﬂ i 'Ffsedsg‘ rghét?"‘é@‘ 1oeft RerAs

sul phonyl eq;,;n tlcmof O SRES mﬁ ] )’ 8f“an aci d anhydri de,
such as acetl c anhydri dé. The reactl on WI convenl ently be carried out in
a suftbal e sol vent under conditions bz,known to those skilled in the art.
for exanple a non-protic solven h as” an ether or a hal ogenated

hydr ocarbon, in the present of se such as a tertiary am ne (for. exanple
triethylamne) at 15 a non-extr tenperature, for exanple between 0 ‘and
[errpeand conveniently at roomtenp ure. Wien a tertiary amne |s(xqsed
as a base, an excess of this may b soI vent. The hydroxy
conpounds nmay be prepared by t actl ong‘é'?2 2c@rrpound of formula (IX)

Wi th an appropriate Wttig rea containing a protected hydroxy group for
exanpse 20 [err] 25 wherein [er is a [err] alkyl or phenyl group, whic

is liberated by the action of Bfrong base on the correspondi ng phosphonl%

- —-M

salt [err] where Hal is chlorine or brom ne. The conpounds of the
f or mul I ™ u of t he
for M;?;%yegt?@%r?eﬁ%aﬁa%gﬂnﬁ%?p |tés)a{satlﬁ?§sa'wy b%%?erq(?ee oal?t9 h?ﬁrgg%r%séﬁce of

a cat al ysB) THegeactoreatialcempouid iof b lfemamali(xihi | i sed pal | adi um cat al yst, such as
bi s- (benzonitrile)palladium (Xl) dichloride or bis-(acetonitrile)-
pal l adium (I'1) dichloride, in a suitabl@/sobNent, in a suitable polar
aprotj.c solvent, such as acetonitriffe)X at a non-extrene tenperature, for
exanpl e between [err] and [err] no itably bet ween 40 and [err] 40

i 8 (VI1) with alkyl lithipp,
fol lowed by treatmet with carbon dioxi d@§s,suitably carried out ina
solvent inert under the reaction comaxfi utilised, for exanple benzene,
tol uffe or an ether such as tetrahyd , under an inert atnosphere,
such as nitrogen, and at a low te ' , for exanple between [err] and
[err] The alkyl Iithium conpound suitably butyl lithium The reaction ig
conveniently carried out in toluent or tetrahydrofuran at a t enperat ure

bet vvéértﬂ[ Jm.ﬁé‘ﬁhé"ﬁ =T ROy n| tr.ogen. und e fornul a
(it ey it B S s i SRR B S i L
formula {1} by methods well known to those skllled in the art, for example the iso e%dil]m of a compound

of the formula (XII)
50

55 (X1)

60

4

when CA—CB is a double bond, the reduction of one or more double bonds or de-eétefificati_gn of the ester
65 group. '



S s cnee-

wherein R2 to [err] are as hereinbefore defined, under conditions that wll
not affect the group [err] This reduction is swtably carried out by

hydr ogenati on in the presence of a tran3|t|on netal catalyst, such as

pl ati num on charceal . The corrpounds ﬁé@ggyl 1(XI 1) may be
converu,ently prepared by the 65 reactlon 0 appropriate Wttig reagent

Wi th a conpound afSuitaie feavinggraugs\ll ix}he cémpounEPoithOm 35 /1) Bie theverap détinad 69D Wsarch,
Wttig reacti omfaraaeeowes'e Fhm&w?%ep@sﬁﬁ and;8gs, memu F&wd’OtkhtWWeta r-@R —Cl

r eagent s SUItP'éf react‘:g: wngﬁw hcaat H‘ip ?) %thh L3 h t
from the cory eSpaBRl Penahpielvgil 1 aa'iuih aﬁ‘ T Jaik lor o B Eilson $§n §S',“i“a
Br- by the acttbﬁperatre%mggo baprocR? and ‘are as here| n ore ané

[err] is a [err] Taébyﬂpomdsphﬂaa;drmqaOlu)pnay&elpte@bdeeb\ssﬂwemguobam&s&reft[\e(forrﬂespondmg
al kyl or aryl 9oMPR¥NgW U fOXS geokip x¥ith o tagid °F Ptsmab reastiverasidzrerivafive. ifellowed by

fuch a2 s B U0 Y Ry S e s e
sol ution, fof & S o LR 25 Thit e SubRry LY pqafeni s i
tenper at ure, f@hy@marm&reas&c&:e a[nﬁvcrnhe aﬂd reaELOVI GVl mémena ¥ bé edFad &mnes alitd518 solvent
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CF rt mm se as a exce Of 1S .
suittably carriedriilfydk rngwﬁe ﬁ.@i Ly th Slabti ru#%ro ’9 ;uran Q2 (1) with an

condi tions ut |dpbaﬁﬂhte w;trg Q&@dﬁp SAtakinid RIRE groli tor Sxaybl di oxan,
gl ycoxL/et hers and [err] al kyl et hers such as ethyl 25 ether, at a
tenperature2detween [err]. and [err] The Wttig reagent will normally be
prepared by treatnment of a phsophonium salt Wit h rong base, for exanple

a [err] alkyl or aryl Iithium conpoffelsfsacl @&t yI/ 118 hium or a netal
hydri de, such as sodium hydride in a suitable inert solvent, such as those
specili ed akove. The Wttig reagent in reaction (c) is conveniently

prépar ed by reeerdim8, & « Gngpelylcorahenvh groupr whithnisJibefatedtly the pptiop af strprg bgsejog the
as 1her ei nbef oreerrereprdirgphopRiopmisait 5 [err] al koxy group and d is 1 to 6, or

a donpound. of the fornula [err] wherein [err] and [err] are as hereinbefore

defi ned andggl is 1 to 6 with a strong base -such a dium hydride in a
sui-tabl e inert-sol vent, such as tetHaaK"Bgi R)Q:rl'zﬁhz t hoxyet hane at a
t efperature between 0 and [err] conveniently at ro enperature. The

redcti on between tgﬁ, quordzgoreargﬁnt and conpound of the fornula (VI II) S
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di Chl or omet %ln& .}% ?(,Wag efr e:' am >E enzene,
an;i [err] The & an h 3§ REaNyarbAN, h Gﬁ in@i aftospHees, Mheehmewoad: NG low
actd or its estamberauureetor acamerammdx 660° dnel ~207C ke alkyf! Nithiuwhmppund]issuithbly utyl lithium,
[efr] This rediietreastionisigonzenientintagried outdmtojueaior tatmahygiegfyran af atemperatye pgtwegs —80°C and
such as litMu WWW&??&F?@@W?W o fhe fasmplp (VUnaychepreparad by the redyetiag pfa sompound
f opexanpl e di FPRPTEIREI) at between 0 and [err] and suitably under

reflux. The Wttig reagent in direction (d(i '
of {the fornmula [err] which can be |iber
phésphoni umesalt [err] Hal - wherein Hal
defined and [err] is a [err] alkyl or p
stkong base. The-reaction is suitably carri
as.tol uene or tetrahydrofuran at a tenpera
copvenl entlys at roomtenperature. Suita

I's conveniently a conpound
fromits correspondi ng
45 a R3 are as hereinbefore
gr by reaction with a

k% in an i nert sol vent suclXi)
re £ 0 and [err] and
t he strong base is an al kyl or

aryl lithium conpound, such as butyl Ii m or a metal hydride, such as
sogli um hydride. The use of butyl '
] Ry
A 60 .
‘:' . wherein R; to R5 are as hereinbefore defined, under conditions that will not affect the group Rs.
e This reduction is suitably carried out by hydrogenation in the presence of a transition metal catalyst,
” such as platinum on charcoal. The compounds of the formula (XHll) may be conveniently prepared by the

T 65 reaction of an appropriate Wittig reagent with a compound of the formuia {VIX):
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lithiumin toluene at roomtenperatiure has been found to be particul arl

conveni
met hods

ent. The phosphonium 50 salts [err] Hal- may be prepared by kno
(see, for exanple, UK Patent No. 1161201). Conpounds of formula

(I'X) in which e[rr] is -CHCH r n@ ‘he prepared by reacting a
conpound of formula (XV) with a&bagr %gg\éeg"er (XVI) in the presence o
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tertiar

t consisting of palladiumacetate gand a triaryl phosphine and a
y am ne such as triethylam ng o i butyl am ne at an el evated 55

tenperature, for exanple e[rr] to [ xconveni ently [err] to 150. The
reactson may be carried out under p gsgure to achieve the desired

tenperature range if desired. Optionall
be used and the reactants nmay be heat eg

vessel

[err]so
[err] i

&0s0l vent such as acetoni triy
ogether in a sealed pressure
Org. Chem, 43, 2947 (1978)). 60
nd [err] are as defined above an
of fornmula (1X) nmay al so be

(e.g. see R F. Heck et aI.,
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or exa g c drefyre
R B RO BT

tﬁ/hhmﬁg mecaﬁpohﬁmﬂtﬁaefom ([llﬂftb}helmtt@%abﬁﬁedd‘thﬁﬁdae’tﬁe ethe'e 0° a€N5d°e
)and Eoreembntiviah@bmoempsdratufeer r] from corrpounds of formula (

ent ITgf ‘Pf§ éU"q ‘N"‘i ﬁé g 'd§¥‘r"dﬁ %ﬁﬂﬁeﬁf:aﬂd';%hﬂg?éﬁ’h:'ﬁ far
it SRR
fréd) (r ﬁ‘er&ﬁ’ > T n r dQ&

SuR$bH G Hd& Bsuli@’iﬁétbltwdr sach(‘a@mh mithurh RRIritE) indalirertsdivgnt, stidh a
an ether, for example diethyl ether, at between 0 and 75°C and suitably under reflux.

The Wittig reagent in direction (d(i)) is conveniently a compound of the formula (R,);P=CHCH,NR?R?
which can be liberated from its corresponding phosphonium sait (Rg),P*CH,CH,NR,R, Hal™ wherein Hal, R,
and R, are as hereinbefore defined and R, is a C,_, alkyl or phenyl group by reaction with a strong base. The
reaction is suitably carried out in an inert solvent such as toluene or tetrahydrofuran at a temperature of
between ° and 50°C and conveniently at room temperature. Suitably the strong base is an alkyl or aryl
lithium compound,'such as butyl lithium, or a metal hydride, such as sodium hydride. The use of butyl
lithium in toluene at room temperature has been found to be particularly convenient. The phosphonium
salts (R,),P"CH,CH,NR,R; Hal~ may be prepared by known methods (see, for example, UK Patent No.
1161201).

Compounds of formula {IX) in which R, is —CH=CH-— (trans) may be prepared by reacting a
compound of formuia (XV) with an acrylate ester {XVI) in the presence of a catalyst consisting of palladium
acetate and a triarylphosphine and a tertiary amine such as triethylamine or tributylamine at an elevated
temperature, for exampie 120° to 180°C, conveniently 140° to 150°. The reaction may be carried out under
pressure to achieve the desired temperature range if desired. Optionally a solvent such as acetonitrile may
be used and the reactants may be heated together in a sealed pressure vessel (e.g. see R. F. Heck et al/,, J.
Qrg. Chem., 43, 2947 {1978)).
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60 with [err] wherein X and [err] to R4 are'as herei nbefore defined and
[err] is an ester or anide group. This reaction is conveniently carried out
in the presence of a catal yst consisting of palladiumacetate and a triaryl
phosphi ne and in.the presence ofER @ 885989 Bti ne, conveniently a water

sol ub] & iwdkfeind, ¥ndR] A€ asSdbhifedbold daki Y |sTid, DIy J6up. The conpound of the
formula ( X)«)ommumwmhaaukymwmafeeﬁbpﬁreamswéaamgea;ehbmmf foem@®mvand of

formula (XVII1) wi'th a netal alkyl conpound such as butyl 1ithiumfollowed
by reaction 65 with a conmpound d¥11®ke for@Rha (XXI): 9 EP 0 085959 Bl
[err] This reaction is suitably ca(ri 2« | ow tenperature, for exanple

between [err] and [err] conveni € cend and [err] in an px@iy
sol vent, for exanple tol uene, @ap at nosphere. The conpounds of
the formula (X) may al so be ﬁrepared by the reaction of a conpound of-the.
formul’® WreedOl: i jnd RuHEaYMAN$ sanve] orifielennanidaind eaciaCi_glalkyl o niag fogbtherToinBa cyciic
conveni erfgtpl °?,‘9EF“F‘9 uejto§ "’P'h"t M’ﬁh melon'naqme therpeesence of aplitabldiasasuctf aspyddine

exanpl e wit PRredH geptnas 0sphefiug Rt HIYIB Abrrtapbesphensts |
and [err]Ifg hgb@;ﬁ%n ?" apr‘?uﬂ% %{P Fémay be prepared by the

reactiwsn of 2- brorm | an-2-vyl r e no- 3- -
(1,3- Idl oxol an-2-yl) :(r%{gdqéaéﬁgo gu%]gyo:‘& &ép(?kHl%%&‘ng?RXI) as

her ei nbef ore defined foll owed by acylatlon if desired. For exanple,

2- br ono- 6- (1, 3- di oxol afX¥UkA) pyri dine i s conveni &I §) ni xed with butyl

it hi um iWherdid Hal)RY, Ry, RQ arvd 3 € BY defifdd@BovRSTHe RbtHRI 1K) isJbneRatbd Y gt RGdrall i & thef OF
ex arrp\r/e b&imketasﬁheamdblé Bdéridin thegré IR, ety by rddadedFdesired@ittatiydrdgen ih prelséhc@of a

i nert at nos etlce assdl@h‘uashﬂpqalo en, before the addition of t he conpound of

t he formd yla g g.v eprens pyur@aro fo Gjﬁ) Pyc '?'?ﬂe‘i"ta
sol ven;s ﬁ;om%g ;5%%:@(2'@{’5?1:: T o o e et | and
[err n%h'ﬂn h¥ r & Prefe bt lowv '?en?d&ra'td?@ Weloﬂr -IW ﬁlvent such as
conv |e|&i|deyien|trogen 35 The reaction of a conpound of formula
with dn ttamcmp duads ffwrmubumabm e praparecoly mtmqnnoftmnwpersieqfé@mta (&V""
paI | adj,uMite ameta) 'cwur‘ ‘\d'G'H 'én‘ﬁ%ﬁ't"? le Salvent it i‘:'“ie?f &r:p%ﬁ i
aproti<c i"mﬁm g&?;ﬁ“&g 55?“6‘11( Y”f‘%’e'" ogen U2 Fhierng SEhranine and s
exanpl e between nd [err] suitably between [err] and [err] and
conveniently between [err] and [err] This reactid@Nis conveniently carried
out on an ester of By conpoun®ksof the fornula (X)L 40 The conpounds of
formul¥ (XI) may convé y be pr ?ged by t vl at i on of the
correspondi ng conpound ein [ery ){‘R' a hydr roup. FH?s reaction is

suitably carried out by the use of the appropriatfe acyl anhydride in the
presence of base for exarrpl e triethylam ne. The gfse of

4- N, N-4i met gfﬁh's a catal yst has been fo?ndyto fa'C|I|tate :
th![Sbr eagr'és eof %? 1 @Tm ?%g{\ éﬂﬁn uﬁﬁj q?n%'\l grﬁgac;&ra or ed
reagent 45 mdzmodgdmlfomn&nm rnamlprépsrea b$ tlietre’%blhﬁ dﬂab&ﬁkﬁﬂmﬁ&fﬁﬁ@ fauﬁhh (X):
bromng. this reaction is carried out under conditions conveniently used
for Gignard reactions, for exanple ipgran i nert anhydrous sol vent such as
tet(ahydrofuran and can advant ageg y be carried out in the presence of
zinc chloride thereby generating 4 nyl zinc which reacts with the
conpouged of the formula.(I1X) in 9 : :

L (XX)

§5

60 with CH=CHCOR,; wherein X and R? to R* are as hereinbefore defined and COR,; is an ester or amide
group. This reaction is conveniently carried out in the presence of a catalyst consisting of palladium acetate
and a triaryl phosphine and in the presence of a tertiary amine, conveniently a water soluble tertiary amine
such as N-ethyimorpholine. The compound of the formula (XX) is conveniently prepared from the reaction -
of a compound of formula (XVII}) with a metal alkyl compound such as butyl lithium followed by reaction

65 with a compound of the formula (XXi):
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e) The isonerization of a conpound 'of the fornmula (XIl) is suitably carried
out in the presence of in 50 excess of one nolar equivalent of a strong
acid, suitably a strong m neral ggc epanpl e sul phuric acid, at an

el evated tenperature, for exanp P B‘i{agg!sgSgil

125 and [err] The conpounds of t
by-products in sone of the rgé ndods NRIr_t he preparation of - (xxl)u
conpounds of the formula (1) an be Gbtairfed fromthe reaction mxture.
by cogventional separation techniques, for exanple by chromatography or by
t echni ques Thib ddactiddl ¥ sORablyDcatritld Ldut lat Toyw @imbérafufd) ek Sexbrapleaatvebd €90 Vdhdi SRPET S

I N a Ssuicoa®hientyobeteedn, -Yerandx-a@tﬂ en ahtmérasolmmf examble keddenahad intan mert
requi r ety ?ﬁb‘ifépareac oun% formula (1V) as the free acid, it is
of t en,ocq QAP piten “"i‘ é‘“&‘b‘}‘? e BEFREFR DY B_ feaFoR R °Pﬁ'€?l”“§‘3f)‘5ﬁf°f’9”'?h| s,
for exarrp e with an al kali netal hydr% | de, such as sodi um hydroxide, in a
[err] al kanol, such as ethanol, to o the acid. The reduction of one-or
two doubl e bonds i.e. the redu Qv of the .doubl e bond term nating in the
60 gr oup NR2R3 or the reduction \&{/'ts d8Hb| e bond in the carboxy side
chai n"may conveniently be carri etfob% ¥drogenation in the presence of a
transition netal catalyst, for exanmplXpl ati num on charcoal. The (XXit) .
preparation of esters or amides S 2CzftHA8pBndi ng carboxylic acid, and
vice versa, may simlalry be ca<) out by methods well known to those
skill 8 in the art. . Those int&fdi ates of the formulae (X) to (X 1) foerm
an inportant further aspect og44£he present 65 invention. 10 EP 0 08559
B1 The conpounds of this invention nay be used for the sane indications as
triproliwinMalome ¥Bl.YTHeQedcior B\eBrvalidRtiyOdiFried foul SHkidind W fhk MPssencd WP albase; @rdS
and vé&%5osxemple pipeiiding, bsancenstatbd teiplamtuse; b teeatiirlé betwen 500dnd ab0°a.l The egrhigounds of
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prur i t usthe forrulp (XX!). Thesreartiom isreonysnientlyi carrisd jowt in as ineft solsenscsuengs, tolyeng. dffa low
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atmosphere, co menﬂ
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condi ti o9 spnYanispty hetypany Y ted d@"ﬁpiﬁ'ﬂih deagirgsie wonwehientlvo@tr@dd?ut RArArASEr °ARI on
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di scr et | QmpBind c"?ioﬁ)fs ata %ﬁ'n ou E&Eﬂiﬁ
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wei ght pundudelgs a qatalybnas bédep fdund m fail@ate this réactich. l'ilga/ﬁ: arakion ofehechypiogy @nipgpndsal

dose f ris éu' Wa%" T)b rﬂ'e wct@orﬂimm d gfs@e f@mf?gﬂ’é Witha?) Grigpdsy aeagent

ool e e R
-]

la (XI'1) may be prepared as

th

pr ef era u l li\we e%ﬁrﬁ:e generatmg
appropri amyl mn& aﬁma}es“; hmotu»g Iaauﬁouhhnef tdilibrlaﬁla nredea. Were three subdoses of.
conpounds @f THedsamelrizatioh pf acctmpsnmi oj wprmmlm Ishnaplve&macabthtyn thie @resence lotin

r ange *Bf exress af que mpipr taqw\(!ﬂecmnf dopyitanbiagtrong mmrab‘%arﬁg @tamaletsyphtts'alac'd

S Ub dose tat‘r:@gew; rTaE;g Exrrguex)lf m eﬁ%ﬁgafed asﬁgl%mnv?rgengoémﬁghe reasc?arn g:g
for exang} G brghra bounds o Elé 4t b paleloLY .ﬁiaeneﬁ%nﬁh & UATMOH el Byhe

formul a t(oh\)enh&abeep%dﬁbrﬂlt&ﬁﬂ& ﬁ @anv& b} [RFro@iigRPIKITHICBY techiiqed thyt GéigToabl e
t 0 pr &% esslubilihvediffevensesivetivash tﬁnwnudome(sl i a agitablehisentefarcaxhinplal it hasrbeer fatindathat
Thus, thehq@rl@seqw-rq'Wepmpmrﬁ qymeurp!rqi\mecfe@ @0 ep the drep @eid. it is often eenyeniest tohot h
for vet efERRER NS SANIESHOY '"%tﬁ'ﬁé&n ;ﬁé f H‘° gPrﬁ'P Pl "IftaéMb‘B‘lﬂ‘icf“H’fast he

dro e, in a C ethan to fve the aci
formul a TF)md HaG08 of SHeld) o Bodile wﬁ DR H%B&ﬁbﬁ bR bR eARIngting in the
60 group NR.R, or the reduction of its double bond in the carboxy side chain may conveniently be carried out
by hydrogenation in the presence of a transition metal catalyst, for example platmum on charcoal. The
preparation of esters or amides from the correspondmg carboxylic acid, and vice versa, may similalry be
.carried out by methods well known to those skilled in the art.
. Those intermediates of the formulae (X) to (XI) form an important further aspect of the present
invention.
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carriers therefore and optionally any other :therapeutic ingredients. For
exanpl e, the active conpound may 25 be fornulated with a synpathom netic
agent such as the decongestant pseudoephedrine, an antitussive such as
codei ne, an anal gesic, an antiinf Ef08595RBHNti pyretic, or an

expectorant. ‘H-lﬂeco%&fﬂdﬁ lof fhis .méﬁaorbﬂapbﬁm&@&%é Sld Mdlé’aGGr?sogsqnt!n@hdlrQ hgﬁely to
sense “Of beéiieg syPPRaTsiobhRalstubiheisiie & R ahd\GERRIEThiAIIO hnd fB@hE SfrREntskit edwtraind
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buffers, f lcavgpt‘ﬂtemnc#gt% ?ﬂsgbn;@ﬁe I( pared l’;g/?‘a similar method to the nasal spray except that pH and

60 isotonic factars are adjusted to match that of the eye. -

Topical formulations comprise the active compound dissolved or suspended in one or more media
such as mineral .0il, petroleum, polyhydroxy alcohols or other bases used for topical pharmaceutical
" formuiations. The addition of other accessory ingredients, vide infra, may be desirable.
' In addition to the aforementioned ingredients, the formulations of this invention may further include
65 one or more accessory ingredient(s) selected from diluents, buffers, flavouring agents, binders,
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EP 0 085 959 B1 disintegrants, surface active agents, thickeners,

| ubricants, preservatives (including antioxidants) and the |ike. The
present invention also provides the first use of the conpounds of the
formula (1) in nedicine. The folERH A§SOIIBLs are provided by the way of
illustratio resent invention and should in be const rued

as a lin d' ' FF'SHtsﬁ"fg?%c?ftweﬂFTm? Hygsenessy (yPrsants Risseypvgs ﬁ’?"é‘r‘]’?"ﬁ aﬂé@)‘f"éé‘é’ angthe &

Exanpl e The present invention also provndes the first use of the compounds of the formula (1) i l medi
(E)-3-(6- ( SrhPYalipwing Exantplek-atedorbvided by ey i;ﬁﬂuﬁﬂytli m?thB)bFehéIR{ InkéHtiby dogs:g&ed fh
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di | ut egd Whsdxtrh @d I?Jnso Q< dnn?hev\é \ﬁgl ﬁﬂcﬁfﬁ‘?ﬁﬂ aml on,
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%Eg d suspensi on of

ro 2?

mh 1. 64M lefhs RexARGL. ! 6oyl

r oot S R IR it e
. Af t&i‘rre@ uﬁdeh hydré‘gémaﬂﬂéa pé{ét aﬁ(!lpr"eéure( alduBtJd of

added TH’BB" shsorbed ©8.@B minures) Tlid réducel etef)8as rbmeam ﬂqﬂorpaﬁd[&b@pratlb%d$

faded toP MWWW\I 190 §ilica Brb a15ing) getroleufregtindr as PlyentcTredtentod khig estan wwas
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w ra € fractional crystallization from ethyl acetate/petroleum ether mixtures. The less
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melted at 156—7°.
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45 treated with hydrochloric acid (50 nL, 2M . The aqueous phase was .
separated, washed with ether, and basified with potassium carbonate (ice)
and extracted with ether. The m xture of isoneric esters obtained by
evaporation was dissolved in etan 'oéégg cont ai ni ng sodi um hydr oxi de
sol utlon (20 L, 1 M and partially evaporated on the steam bath under

reduc ressure for 5 mnutes. The Eesnpiuml aqueous sol ution was

neut rali %‘Pi‘f‘es*m T- ‘é-t%wlpcpp(@fynm} m@'dﬂh}:wm'ddGa‘fpmuad €d to dryness.
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(deconp.) Exanple 4 10

(E) - 3- (G r gl i dip B 2-pyridyl)acrylic acid A
i Xt une B 33‘2% Bl iabg ﬁt" 5514?5 ;m&% a%.erﬁr(ﬂby\h.) assraahémdér%ﬁmm

triet hyltamsmeed(rﬁﬁu butifith O Lrbe@yeen L-60
(0.9 9) sahdormfetpwnoltdiﬂol-ae( dwptvb n- m (pdeaaredjfmm 85191 otthe wtesnmdlamdvrm;atoede vv| t h

stirrin étd"' °'“IB@ﬁt(l2§‘Ht‘ h’(!ﬁ?r de‘Nt Eflgo‘l' ﬂ%‘“{"ﬁét"sﬁlfi"d’ f‘b?:(f:ﬂc'b 0?;1&'352‘ oken
up WebS s ara rﬁed ﬁ”@l%é |2 Wdé %;ij% 3@3 uf M)atO"
yi el di ngn§Q ith 1 atioR o@u.e RS eritfabts oo was dissolved in
Tri phennydachraahmo RO.SM) YhdHeaed B the 4ivam bawri nlite3) Cdbﬁ@ sassﬁpaiade ien dry
t o} uene ifo ramen gdvp 24MitkdroxnB-pyrodiding-1¢bwlvl erdpml) dydedine- &aideﬂydwtaeddmﬁg)ﬁ e@rsde
m nut gs E}négmveﬁ nupridi ﬂaﬁ%ﬂlu and 'smtqdrw'ﬁ )aC'dﬁ#@) i greRenip fwnsrﬁj

{iC act

and st | r ﬂﬁ}ﬁ%%&ﬁ% ;g%'zg"yg E{cmta (:}gg%( ;;i.:){ §§:§ g%%a

VI des
es py?rlm)ammb 4§ £danasil the atiple aryaalbau homtpeﬂdie noaha? uhmumaess N@(ﬁs
vm t h | [ enoolﬂ—rl?f ggfrthwud; eater @5 %B@O cmsent@ sylalwrig deie (50 mivens heptasi an

ll()Zélgi est er S %ﬁggﬁ%%%g?%g SU?POI:I’I C Sal.lgg ?&?{3;:&‘ %tagsv Wg_ Of

Exampie 6 .

55  6-(3-Pyrrolidino-1-(4-tolyl)prop-1E-enyl}-pyridine-2-carboxylic acid
A solution of compound I (7 g} in dry toluene (80 mi) was added dropwise under nitrogen to a stirred
~ " solution of butyl lithium (1.6M in hexane, 20 ml) cooled below —60°. After three hours at this temperature
solid carbon dioxide (25 g) was added. The mixture was allowed to warm to 10°, treated with hydrochioric
. acid (2M, 20 ml) and filtered from a small quantity of solid (3). The toluene layer was separated and
60 concentrated, leaving an oil (7 g). This was heated on the stream bath for ten minutes with 6M hydrochioric
acid (10 ml) containing just sufficient alcohol to give a cfear solution. Cooling and dilution with water gave a

gummy solid which crystailised from water in colourless needies m.p. 151—3°. (Treatment of the solid 3

with hydrochloric acid afforded a further 0.9 g of the same material). Esterification of this acid with ethanol/

sulphuric acid afforded after the usual work up procedure ethyl 6-{(4-tolyl)-pyridine-2-carboxylate
65 (Compound 4) (2.8 g) as a colourless aiil which slowly crystallised.
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added and the m xture was plunged into an oil bath at 150 and stirred for 5
m nutes. After rapid cooling the m xture was cautiously added to nethanol
(500 nL). After b0| l'ing under reﬁ;ubc}j gged:.our t he sol uti on was
evaporated to 200 i n vacuo, poured onlO eXcess ice and basified with
anmoni um h B’ﬁ!ﬁ!\eﬁfe“ EWMN |40M"ﬂw théy V!éttigereagqﬂryie dt fnem \teistieayl-2evtroligirtosthend
evapor at if E%E YT §'°e g "ar:t;“d "a"‘ wnmaggam'gwo o higa

sol uti Onc aft ishtioft lsa pg\ﬁgﬁ‘ g‘q ﬁéﬁf#;ﬂl 5{1\ tggeé%em

o]

bat h Uﬂdebluf&d‘tlﬁeﬂ(aﬁfp&%hﬂ ® chydtalliSdtioN of th ZSso'ﬁ%rrrﬁB'ﬁ Y.9°aS OSS'
To the remaini ng aqueous sol ution sul phur| C aC| d (150 nL, 0.5M was added

and t he R@gé ut I on_was eva orat m e 7dr nessi)al nII vacuo The 30 dry
solidre f{ %\:\'g él%trf:%‘g{l E:pmgpa f@ gerarg f?c?mi%osodl%rz':opylzgfng

evaporat is9ma

Ex 1 was converted by the meth Ex. 4 to (E)-ethyl-3- [
(E)- 3- (6{!(-t'&ﬂ|ﬁx;!6rhahvlﬁi§nmr)&-p§ﬁdyl]§ﬂrw ta PR D120 L3 Flrinopiraa i niiin) Wik obdon i
m p. 2201REedefiec b gpve) afteEsaponitiatién (rﬁ)cw%ﬂlﬁatlﬁﬁifrﬁ?y lIsopropalion (£)-3-(6-(3-pyrrolidino)-(4-

-(4-tol yF’)fL“ﬁﬁ"GBthI'EhQ'E PR-1(E1-anyh- ?'GWW&Q?W# poid, gun. @2B5225° (decpmgb| ut i on of

2- brorr,g-6 (1, 3-di oxol an- 2-yl ) pyri di neEt," p,ﬁ,f ) in toluene (50 nL) was added *
under i m@g@mwonam%tmmdm Eddiro 1eloyhidy/bdiMc6gg0 M, 1.6M and

t ol uene (1.4Mbth O)bﬂédwrﬁlﬁle- Wk gﬁpgeifﬂﬁ’y the Nd‘tlﬁaﬁdy Q %ﬁg Qluddrh#(aFhethoxybenzoyl)- -

1- pyrrol |pthdm, 8ng 1168t @r ¢Eat0- (E)-eshivé 3-(6aln-eetiorybehzopine-Biridgl)asiylaten@.p. 99—100°
corres ;3 Wd%’o 33 d%!'%!ﬁ'dO'éH‘?'@eF)‘OthetﬂwnmE qnipRrpyridylagenic aasitie dwisieh
[err] n Wetcselsiforeeearenanel Tl ¥er WenBRls at this tenperature. .
The sol uti on was allowed to warmto [ghhhegnd treated with hydrochloric \J
aci d (51(ersi6:1-Bidnyl-34frrdiRfnopRPAE 3hRIL-BGitRRLGId aider Was washed with et her,
basi fied w Evhthsommmdﬁ d-rbhandmtsblmume@mmz gdibromapyiiiding ite amties Mirbho-6-

t ol uerfd. 5@7& E T?-r?r“e v%h'qh @%b?;agg@@s ?%%dﬁh?m%%??m@gf%%s

di ssol ve h-
for 30 m n%rk e'ﬁymao c'dq:f)'%:gf reat’ | on '!as"‘ met yéo a F%T%emmp) o/
2- (1- hydr.oxy- 3- pyrrol [ d| no- 1- (4 tonIE}anm@wI)pyrl di ne 6 aI dehyde as an oil
(115 g¥. (EFRds-GPudeidinod dhriotie) pmsEdmd)saaiwed)acrwatpydaloshlate 133 m_) and reacted

with nal om%s%{'t‘,‘Pdk%ng'gF ,‘mf difern Etﬁm ‘*:E’ép F%L%@'%ggh ’Vrg‘iﬂ iq?ng'%wi‘:éfaor
one hour l S'Ll ﬁ ' |
vol unme 0{‘:10@ aﬁ@'t?@oétedaﬁﬁﬁ %telaﬁ?) g ra xtu tr:'g atlgtﬁarﬁit
[err] 450 evapyrated td drgress. Theetnat ofchepé H[Hmiw$ 4@5~h|&fdxﬁuoeddw 3 AedpreHaRd

sul phuri theditle gorgﬂoypthgp colourless crystals, m.p. 198—8° (decomp).
met hyl - (E) - 3- (6- (1- hydr oxy- 3-pyrroli |no 1-.(4-tolyl)propyl -
pyri dyl )a&mhﬁe(@ﬁﬁ.@m@af(&mp@gpﬂ V)5 % ﬁ% stenysta' lized from

pet r ol UM €X stltioh BF cOMPEUNDIARE.S g)itfrdr? EXamplB 1Pin e cmrtélmr\ Iﬂfuné h&d @5%‘3
est er ( 2wagboilathdndeoreti@nfor 216 Rélirs andrhpidly vaperatdd (D10 rivlip vases T aiu& n ivds Qéhtdel0

oi | bat hwith 'ciw °P<€9|ss grameriiggeiution ar@xirastaid aith etheraddtiition oboxalic agid (0. 1) ip pthine (5
net hod dggl)é 1 Bq gngvgag@cnpltate of the oxalate salt which crystallised from ethyl acetate
(E)- 3&6?% er"misld -1'(4to|y|)pr9 nyl ) - 2pyr|dyl)acryI|c acid as
of f - whi t‘E)@fwﬁtwbmmmdﬂyl)iS\Frfohdlﬁ&ﬁ&sl ﬁn.sz ddydche adigCr yst al | i zation from’
i sopr opanol Follewisg thetnfeshaadwif Ex.15(1-[@ahidtopheényll-3-pyrdolidms prigpdnet-dne Was converted into the
6- (3 Pyr fitk ¢ainaund)wifich forseg White ofystals Eromrisdpjoppryal.indlp1248-2220%r boxylic acid A
sol uti an of compound | (7 g) in dry tEoI (80 m) was added dropw se \

u
under i <17 bifdieR- 154ty B b p A B lehiin. A a pﬁ%ﬁ AchibfUctiP obidy- 6M I n hexane, 20
m ) cool eé g&?&iﬂn ﬁi&éﬂu ) ?i:f"f"::orlir;'g,’:-?;| 4% 3I hl& hﬁlth lérmﬁaﬂ'mah”é@deaméﬂlrﬁ@&ppn
di oxi de E&Bedd)-25Nesslutichtd dompduad m(mawmamm@idtmwdohocwmgm njefiylmorpHoRd ed
with h dl(btﬂ‘lJPéﬁeT%maBﬁeda omon qr@lminymmul efsnemveroekdoridems@) mdm-dneﬂqulmntpholy\edf

solid 3%::;: mblcar i k;vaz" a;ﬁ}? sté’" ¢Q F%tt’e'de" 1"%%‘1’!
oil (79 nd %I’agéﬁ d é ;.% :H%gd Tim |n ac t%%:%{
hydroch eaueausasd itl€ BdMuAd f3Ed uaé& Hidnhe®

cl ear sol ution. Cool ing and dilution with water gave a gurmy soli d V\:hl ch

crystafol i sed fromwater in colourl es§xm1¢es m p 151 3. (Treat ment of the
solid 3 &® &%ﬁw telisen-teny penea

s of tr ny|- iph 0| 11.6 g) in
13 E& A O e e
af f or dedy a YihhaF S0GHi 0% a solutlon of 3-methoxycarbonyl-4'-
6- (4-tel yrle)hymynizbmenmeZsmmf b.O%)dréUhemﬁﬁac( @muaﬂl)ébw@u&e@hya@fuaanqsd AliWheLS S
oil which slowy crystallised. 4 13
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EP 0 085 959 Bl Treatnent of conpound-4 with the Wttig reagent derived
fromtriphenyl -2-pyrrolidinoethyl- phosphoni um brom de by the nethod of
Exanpl e | gave, after saponification, a m xture of two geonetrical isoners,
whi ch were separated by extracti Epvg 085989 Byl acetate. The insoluble
E-i somer (the title conpound), after crystal i sation from | sopro panol ,

mel tgd at :Ejeg#%ggg |}r:ﬁ o "“t"lﬁé"a%%' é&gégaf%msmt%%{%ﬁtw 5 ?ﬁ& 38| ed
to crystal an 4 lbiton 1 Ty i A
~ (E) - 3-( 6- Ebdra elsdtuﬂa. p? et &%@% Srr. alafrfiﬁroa 'BViISror%atB&’rEﬁta)buEacr

~ylic ackdcaur GfEﬂtcﬁV\Gtﬂ-etchlbfol‘dllm{fmmhysdbﬁﬁiiﬂyie)$ysl‘ubldlgaﬁ, a milxfure GGhed&)- and (2)-
(pr epar edfdrmem Retlyl (31(339\(51%!1 1-trtolg ) pmordt qrwnbanzqatefals@@reemhyneéeﬂ@dw gkile by
the neth ool “Wg 5@12%\4 e T Y oé’ﬁﬂ‘"‘ iy JF?L"“‘ \rhiidube

|’ er jon Tl
-ethyl - 3 ?1; r(a?éd%tcﬂix %M 33 it orling LC\ fﬁ/j( Q% ﬁ'vl)t egve uble
Fur t her,qt Ftﬁéﬁ@ﬁﬁ\&h Wast sWdtvan'hgvafeEﬁgﬁ%( 3 (3 pYRoifbivo SN1)-gedp-1- ygﬁéhﬁblca%dt(ﬁo

saponi fi caig) enystailigihgCryrs tntetdanalsib |calnuriess)mad&e)pﬂmpzaae&40° {decomp) (hydrochioride, m.p.
(E)-3-(6- @Q&-pap'r‘) dhhe d;mq I 09! -exitact was evaporated to dryness and the residue was recrystallised from

trifl uor O ?quI-env e ngp Bﬁd mﬂcﬁt};} 1[88—?1@41 u (gf ame' go( ¢ '“g{v’sé?’.:[;n%;‘e(j

(decompy). | b i fthe residue from the filt

(E)-3-(6- btameF yappmp"a?é{ecrrryggah'git?gﬁetnflIre)s'p?%pmnl'E-eeln;/I) 2-pyridyl)acrylic
acid 4- Met hoxybenzonltrl | e vvas converﬁmlndwwt he met hod of Ex. 7 to

2- br ono- 64E)}3-Frevrtetisiy ﬂdﬂh@@hf}: SMilcidhamic agid p 116- 8

I!@.\s mlm luming ( e ml) t 1 3-(
,EE) et hle pyrrIllme’- «(4-to ym'gﬁ?-env) nz at‘ez( ure&ogrll B -ézerﬁg‘erm xar:m? lfﬁ ‘%sye }Végr i:her
fl for 6 hours. Water (0.33 ml) was dded fi llowed by sodium hydroxide solution o m
(E) - 3(6- (Smprnss vt no vl G tKELonE %iap WASTHA bibraB whbio@ il etibr DBt étnsk Fitateyikase
aci d, Whl @bhpB&t a6 geelarcail (40 1) wbieh BlignTbalbdinfsplovon usapﬁ:owanbétherramr))hghg petrojeum
(deco og) dgposited crystals 1.43 g); recrystallisation from light petroleum (b.p. 60—80°) gave pure (£)-

(E)-3( 65( f-(%v inas1-iplybareny |-l e oka1 9% golopr! fr n e
i of SIS R s.m%ﬁgéﬁﬁeﬁ.%a %%‘T%ﬁﬁé Pl ks
produce 2'a 6\8”@) omer ah NHs8Y | 2343 rrofdino- (P-tol )Béhz\byalédublt R@ich formed

pr ocessi n@olaididess prischs p- 671697, fr@m (ight ipetnaleu 0‘d |.)- acryl ate, m
34- 36. 34T eat Temstirgd splutign of ithe qbg El3-(3tpmeso|idi a\}é4-tolyl)-prop-1-enyl)benzyl alcohol 1.1g)in

(G > g e el S
formed whi éh o91-(40
30 (E)-3- ('aﬁaylﬁ%&%ﬁil égﬁiﬂﬁl’w&e( hgsqﬁ%r? i eliy ag am&ﬁeemayhée foi)sti‘rﬂedyds):ét@i’oy Bevdith (e'
oxal at es A hydddat(1G7nmgf 8050 euapelnsibn in. V& digiethpkyethand=i37mp|) evas )adfled djethyl methoxy-

di chl ororm@'lbawem m&phﬁsphqaeﬁt(aﬁon '"N"Z'% ’FVﬂi'}F ﬁ%sa d% tﬁagt'fe l%d
te!

to [ er r] g&i rr dY@) hou g\rh?er ure nd a tﬁees

a slow st h h bther é?iﬁ t IeHFaG $solu RWHQ BﬁEMécﬂNMﬁS
sti rr edo atsodiGh I'c &Ee ébldﬂ&ﬂind&ﬁdprbf ﬁﬁieﬂdll Waé SctisBtbcinto(ettdr.Thy washle aaf dyiadl iether
‘phase was sslaﬁarmeehpomhedawatsulMMQ) whiich wab digsolvedtin etv anobandtreftixedyvitir Girgeds s .

Tr eat nent refgentfel200mg)dfarn] haus Ta‘e s 'xenaw eVAPYr andythe sther
i sopr opand’P‘t yes Y’zi % 1%?,,%;% t% a‘&’o’f‘ﬁg“ﬁé??‘f? 9@?2?‘?’"' ﬁdg;"%%‘ vi-
(déconmy EWJS dlssolved in ethanol (7 mi), 2N-sodium hydroxide solution (2.85 mi) was added
(E) - 3- ( 6- (aad Whmbrb Waf\tirrdd {of4 holirsat aopmamibﬁmayw)ﬂyarowaricdyiu J2c85 mjl vees eddes a:luat e

40 \&Y A sliﬂ asp;ungmwa‘evla%q arorvesito drypesé (Exifsa theeqlh:i Fosidyp wish qth arﬁoharetenemaﬂo
conta¥ ni ndiltera prBey vielded sofi ?’g‘l’

and rapgadg u';.. t}%l‘%.g) %o;% E ;gh in f?Pv\Egopt g cin aﬁlc cl
and excess arrm)n I on an ext ract e W t er Addi ti on of oxal [ c

acid (0.13 g) in et hanol- (5 nl) to thexahpieds et hereal solution gave a

pr eci pi tatﬂswrrdlhmooxaiommma-ahuvl)hbnzcnhandrXst allised from et hg/ acetate as
white pl’ | ss Undar ngditiqns dgsgriobed in Example 14, 4-methoxycarbonyl-4’-methylbenzophenone (Smith,
Ex arrpl Amer Chem. Sac, 1921, 4.3 1921) reacted with the phosphorane derived from triphenyl-2-pyrrolidino-

nium bromi ve a mixture of the (£) and_{Q)-forms ethyl 4-(3-pyrrolidino-i-(4-
(E)-3- (6- (tiryM Zﬁlﬁ h?&lfa( B0 bt SUaRE ATy |t s bObias et pidiiy
acid Fol | d?ﬁed ri’ﬁll g,to give (E)-4-(3-pyrrolidino-1-(4-tolyl)prop-1-enyl)benzoic acid as
1- (4-chl ormnempur)esepp T, (m p. d!isﬁe 0d flacprip.Johwdreghivrides my-er 256°(desemp. )t ndl ¢2)-4-{3e
conpounﬂ’ vityrreldirfooi-(ddalyt Pt‘e“’"tt'?‘?e J’r 8 qowﬂ?sepamles' P 22%8252"2(5"3“’“")

(hydrochlorlde m.p. greater than ecomp

65
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50 + Exanple 13
3-(6-(3-Pyrrolidino-1-(4-tol yI)prop 1E-enyl) - 2- pyridyl ) prop- 2E- enam doacet i
c acid A solution of isobutylchl f 4 g) in dry dichloronethane
(5 n) was added to a stirred angé@ @@?595P4'30I ution of Conpound A (3.85
g) in dichloronmethane (30 m) contai nlé}gm{;{- L3¢t hyl norpholine (1.1 g). Aft

2 i nut es A3PpkalidingN-(Solylhreh BRyRAMIE acksT €1 hydrochl oride (1.25 g) andy

N- net hyl nor pAmhiktae of 4-bfsmogl)-miethyitlerzhprenaresibatmeekedSRavkgn and Vemdide dusl. The Chim.

m xture waé?’g@evpﬁs%ﬂ 1.346)d6.9 gl ethyl genviater(R65,g)t paiadivr) "l)vﬁ‘!ekﬁt GQQa'ssh m'nh%\vlpmsmynat e
sol uti oh (bl st B S SR AR ey e ey

dri &d and (eytElad Hom btfard] %.@é&&&@é BRBAIEG. hob 183" efp 'e%@‘ %‘% o

resul ting mh.dammu@rrey%alnk of% aﬁméﬁﬁieaamlgswsssmmra poraimeoftnetn{oawer hquor
conmpound fapd mdmeuobmmé p8ificgtinn githe reain dl%meﬂm dtbbto Ethané Bn a column of silica.

Exanpl e014 r&‘ P'feawsuk%!eﬁ e Bremzfamend@rmrrwm
stirred a ’fpaand éh%ﬁea)a%_ "d? ,,'E:gé %11 ” nnam B SHYALMIEHiS
broni de ( )Jtldnrbfrtl'fae{nﬁ % N@ocﬁ dr e QM'P(%
i thium i fnl IWasRRed at oot tempe r&Mefbrm HaﬂstAfféﬂﬁeutrEI NerytiobhidHlaBig (26941 thélt

0. AFtesrs aohﬂwrt\haslbvﬁaramdmudreﬁéss a;tdlttnerresng.ueatas Bqneawisloéthﬁmbmtaiemoval of the insoluble
3- net hoxy (,sa'F' |oride, -thﬁﬂtfﬂ%tmlcla@?&mew@ﬁ@d cotstaishi 1.1 p) ON%I“ {(Exhymolidips1-(4- .
1921, 43, ti‘V'i‘B" iq_Acid éghf“ah e A th :{h °:°“"§P "\'5'5'@85'“9’
Bl added ecom ﬁ:é,a ort "af:co a er-li sev§ Z e
599‘ ﬁiue@ S hQ:rEfQ:WEm tﬂarfo@ fg‘dﬁa lUé
and theg maaat(epla-m 3$5rr$|mrno:h 4-{w»b&p-11¥aﬁrcme5m.t~. B&d t1eit ) Anied chEtumeea fi¥Smethar
evapor at eds colowmesmrismait reedies; ch.rl 210+220°Hgetorap. h (hgdrochicaide, oin. pue2Be—288tidecoaipd).
m Xture was washed. with ether. The clrreﬁa(éeqaqueous solution was basified w t h
2N-sodi um onat L9020y ted oil was extracted with
3C( E’g g'ng Bm&ho r& -enyl)c naﬁ\éz
et her. P urt ? diti 35@75 &‘lp N75h rea@tmnm tﬂ;mo'ﬁ 1&% eu‘b ﬁenone
chl or of or rmtml%am nn( Q,ah)ivaa\nirum BRAnft, \ChEh. POy W58, 80) 591 U148 §fwi hyla, afnd
(2)- forndsd8) meld)ethve&‘&an vhnhzcdlmmama(eélmmo71y+7)lp‘r(6pﬂ enyl ) benzoat e as a
cr eam col OH ’éltrfs@w;w )'ﬁc@SW#h F'Gr?hwh?fh ‘1’9 Y '@gv'e?rpv f&"dkweg
et hanol %a e nZ‘SEf 'Ag'g?f‘/ 8H°¢'Em§t )%ﬁé%% n oy
t enper & ur i e ittt as RPGrbiyded with $iufn mahsi. %om.an w
sol ution mnwaiﬁwxarhﬂd 1o d wym&sameJ bepbdx@isd ddide. m&mmtem&tsa riived By lepedtedg
et hanol ( Zewsﬁaﬂlsaﬂoy\s from|etmmel cre mxitied efyheshaho! ardsdtivn ¢o whe mw@ba-msm W4t h

(300 moge 'E T heg U YT 5%%%% e PR b F 2

(deconp) rochloride, mp. [err]. aﬁ E@nol extract was evaporated to
dryness ams.bha,haaasqM|dmeﬁﬁgxoyaga+|jcana &@m net hanol to give.colourless
prisns (285 )omqm'-phlorper\zo;}he(\dmdmmpnp—na" prépared-filoth 3yt ohabienzbiynudiolidd dhd excess
t ol yl ) pteoshter H}F daeﬁwcprt@eraepw mdm@bhn@ﬁtrvdbemﬁh ofﬁwbm erﬁmﬁeq 1921,

amunt s of43't Ffﬂ( oro rL 3' micaéryn@% 5 é?id tL Jf'%ﬁ%o strelaie1d7v:?thgtlr‘::
recrystal Id } Frorh Griph MﬁZ th thod of
(E) - 3- ( 3- [Exit b h4loQive-alrrictatd) o RNGRET Bl ZERM lemomiaw@a.u o-Vit " B r?,p?
suspensxnrenwfcmhamheumgi,l um ni um hydride (330 ng) in ether 62 n1 vvas ad

met hyl - 3- The mmm mwmdrrlveattqsm ym)epmwmaol@n gdi rbemmeeol(ammsumnmm
and (Z) i ?@'31 '@"%L ',lca in ‘%~
et (b SR oL et q.f ;s:p m o i il
m ) andsd inmglley— mtoar , I d vvas fi tered of

ether. The ether fi Itrate vvas evaporatEednﬁlezgl ve an oil (4.1 g) Whl ch vvhen

cool ed i n 34&Pimethylaniine)-3-(4folytivrpr:1-etylleintamic agitd | i g et r oI eum (b o 40 603

deposi ted ;%f;%ﬁ of the Ws dﬁ?? S| raﬁx B 17::0?11\? B ouo }»

60- 80_) a%d cei lﬁ'go IYJ( {%njeari g)i; I'a i rg ol g%ﬁ[
a! cohol a%nﬂfainﬁélﬁ t@ﬂ-ﬁldfbﬁﬁ | o SHis edi@rpmx sepdistiof’ ixﬁh; of Rk Hb i dbits by
filtrate westattivaipolyietded (B3(&)- b,enmmuadm m-sol\ammnaatnewbuhymhlagh pay. f200-R208Te
liquid and (E)-3-((Z)—_3-d|methylam|no-1-(4-tolyl)prop-1-enyl)clnnamtc acid, m.p. 200—205°C.

60 ’ Exampie 21
3-(3-(3-Pyrrolidino-1-(4-tolyl)prop-1 enyl)phenyi)proplomc acid
Ethyl 3-(4-toluoyl)cinnamate (Examplie 20) (3.0 g), in solution in ethyl acetate (90 ml) was shaken with
" hydrogen in the presence of Raney nickel catalyst until slightly more than 1 molar equivalent of hydrogen
had been absorbed. After removal of the catalyst by filtration, the residue was dissolved in dichloro-
65 methane (200 mi), barrium manganate {14 g) was added and the mixture was stirred at 50° for 2 hours. The

16




chromat ography (silica, dichloronethane: methanol:triethylam ne
98.5:1.25:0.25) to give nore of the above (E)-isoner and al so
(2)-3-(3-pyrrolidino-1-(4-tolyl)-prop-1-enyl)benzyl alcohol which forned

col ourl ezs prisms, mp. 67-69, frEm DiGBs 960t Bdl eum (b.p. 60-80). 30 To
as“”e fﬁt%th{b% 2 fa? | hyl 3+ | p

(B-3(3- pmzqm ped e L i A
~di chl"or onehlparse—i °) was .added barium rranganate (F| rouzabadl

Ghaderi, Tet Balﬂudm@tho@ectestwbgd in]B@@ple 330t eénwbdrigéemeﬁteuwes veaseriedp bv uav &f0thé or

7 hours? am@m t's " Bt & TP& ‘?J'F@°f‘t$‘? ‘° %’V” ev)
by filt ratﬁ& ﬁ‘ﬁ J:éd‘{‘ &@’ :;Fr% Q,P% @%%’gvrro ?no-gr?d

at
(E)-3-(3-py prop- -eny enza crehyde (1.09 g) which
was not further purlfled To a stirrecxamplpeasi on of sodium 35 hydride

(107 nygte 8(6%-@1(3~P\81991be41§(46qyl)nr¢p ﬁ-@v%?mdw@m i¢ priche (3.7 nl) was added

(o7 “”i @g e f'ﬁ"ﬁ. A el e

(1:09 g) MR o BN SEkN S in GBI Rora Ao N o U IGIYIT €
was stirs edtd Do ai:&ehebléd;arﬁitsnfrabms;beaspne&ahmem eséh‘rt(ma AUITHFi (BOmBfThevatieure sasl

aci di fi catstioed wermn Gmbera@reﬁ betmi WWmC*Gtmedhe @#P@Ofsw mmmm Withsertide 20 t h
et her, ancht‘Ffé's ﬁé’r eproduct
cronats SR ma B el e
washed &N G HeyiR6rISiaRS b p§l@ an (8PS vﬁmrzeﬁta. d&ﬁ!ﬁrl-ﬁ soli d

whi c{) was di 6 alstiréd solutieri df atecdbowaivdrbiref (810)gpi tthtanﬁinq (30 i) s grzied 4-W N—ﬁﬁ'@thmg)
for 1 houramlfﬁm'ﬂ@m ©sata) mthelva je alt"e!d"de\/\fﬁt'@r a'!i’n'de atidere smdeatam(gewwqrhe
et her ext reyetnigih & futhenal d‘”° a'P"e‘ﬁ‘ 1"" overnight again

(93 (4P m?ﬂ .,§rmge !Jnﬂh"%‘e c:,‘«asi&. oG JaEy as.dmaio:ﬂ“e“ Sledib20

56 mBSh&th hémth Qvater (oY sdttﬂated &wm.m bidarbofhtp soldtlén§DLis0IM
hyd t\o)( i de B ivatet (60m() Hmﬁﬁmau)l miiasd drtkelcRiltrativn abdremigvat bﬁmesomrs rrsvtawargade 4 dark r4d

hours at raonida bisawdc erodwwmwwflww@f\a@qlw CZT%‘W @3@5%19“"? he
sol uti o, Vﬂ*"“ il RS e e “" % @fo %‘%‘* hg;@%f&

et hanol > ,_ \ Z} i g,e ,J,ﬂxﬁﬁi{@ 6% 3{%}9}2 v¥£| ta% )
whi ch was ﬁ Q,reysg,ﬁ g;pmpaqw@us |sopropano to gi Ve

t an- col our ed Tpé abeve aceﬁt@ (1.4281g) jvag dissadiep.in) acegdnitrile {15 ml) and tetrakls tnphenylphosphme
(E)-3-((E) pa@aq;m tQ)I(ﬁodnﬂ@dti qulloweﬂ yvy-phwlpnosem émshmttenaw T 'd'"300 93yl The

Corrpounas frBu to a8 rvﬂ a acndm“E15 {:::2 I" hé: ge% roc e ’I()t:;ed“t’::
4- (3-Pyrr Oiﬂuﬁfb#’éniﬁ QE&L 5'(96 i A by e&m oo
descri obedeycsss BK Udbatr wtﬂith-dma‘rhm a0 e st whshist tvith
55 J. ArrEWaterGBIBm) ar&hrme (Z!iﬁﬂ!)]apd 4dgd. AWration and cancedratiant/vacheg hes Prb!oafnelscous
derived<d rw tk&S%; lwhnch ;pgw*tarlervéste@fsnwrsh%ﬁﬁrﬁ#rﬁamfw el 3-pyrafjfipe-1-if-
m xt ure of f l;‘x él% 94 P
was su acid'(5 Ha da B—1§5 ﬂith tirring for 1
tolyl ) pr Opﬁo]u %ﬂf&%ﬁ% ‘gj?% w exﬁ'ltéetﬁafho §ﬁ\f) aptﬂie sélutfeh et @ati éhux
the m xtur g ph ouaonh SolRSwERRer ert&ﬁi)tal'aB&ﬁ? ndalf &y yeicentratichai vazto Srdahenaidueimob
t 0" gi Ve + Bt dvaé 3ddey latdihie dolmiionIne(téalisesi| byl theradd onio 1) ttasmoof@qamuel alamosln'ﬁ'ﬂhla
col our| esspfpwcSWBs exmsed 'é‘rQ‘ er "B%E"B ‘V'F ter {50 2'5?’@ ?ﬂ?
h E omer thyl-

ntr e re p m n
ane (0 0 PR g e e A §L§c§ By
co ess e aeb HQ'BIsQ&vmd’fh a:ha@m euatna)rand
t han [ erst] addfigQw ag ﬁ’&ﬂ |urr5I5/df:|05|de (3rkd @0&5&5‘% tiklaldokel g katard évaporation in vacuo. To
4- (3- Pyrr othe dmcml-resadugmas mdydl aqupous sulehm]b Q'lql ﬁwwmné tmm-nurAc«mcmt@reé teyjryness in
4- br ono- 4' vaseq-Ape %4 q F& t ._ﬂ’%cthg{ﬂd'"the
Soc. Chim egﬂ g ;srt: %it\:n ?lte H_ {1 ’B? V\(h6c gvaa):ryétg rora éslpgrog?no %g|v3 crystdls of
pal | adi ujgl'(h ate tri phonyl phosphine 5 (225 ng) and
triethylam ne (2 65 g) in acet oni tril eexadfpleds) was heated in a stainless
st eel aut obmegrisationcht ethgl (E)-(6:[3-pyrrolidino-1-(4-tolyl)prop-1-Z-enyl}-2-pyridyi)acrylate
_ The above ester (13.9 g) was mixed with 90% w/w sulphuric acid (28 ml) and the mixture heated with
stirring at 130°C for 3 hours. After cooling the mixture was gradually poured into ethanol (300 ml) with
60 cooling. The solution was then heated at reflux for 1 hour and concentrated to approx. one third of its
volume /n vacuo and then poured onto excess crushed ice. Aqueous ammonia was then added to liberate
the free base which was extracted with ether (500 ml} and the extract washed with water (2 x 250 ml), brine
(100 ml) and-dried. Filtration and concentration in vacuo gave a red solid product {11.9 g, 85%) consisting of
a mixture with acetonitrile (50 mi) and cooling in the refigerator gave an almost white solid which was
65 filtered off and rinsed with a little cold acetonitrile. This material (7.5 g) was substantially pure £ E-isomer.
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nitrogen atnosphere at [err] for 5:-hours. After cooling, water was added -

and the precipitated solid was recrystallised fromnethanol to give

colourless plates (2.5 g), mp. 105.5-106.5, of ethyl 4-toluoyl- cinnamate.

A further anmount of the sane nmaEP i08585H BY was i sol ated by evaporation

of the nother-liquor and chromatogra?hic rification of the residue -
)9

di ssol ve&) (glp in hTRL LR 00R gnyqu&% wiRiskiica. 10 Reaction of (e
f or egoi ng Wt "82 ah.bm foR/aRe dﬁaiddwsdsbmms added with stirring
tri pheny lmdér qﬁ;ﬂsgea In+bdtynnhau:au‘rz9 sphealmi:m ib h@dahe) anairtiiniBg thy tasipdeaturé fte-50°C

condi i odgind dkecaddition} Aftar i_fx te50°0 fori acedod]of2 mucmsqmtm gt &pwsfoliding (43 lyll-and

(o TR b?.?’ T ﬁ%ﬁ:ﬁe gzw e ”'m:@" 5

2N- sodi URatay Bo® ¥l &h& pdtatédNac ver WR§ wabtetilviith ather/dn@ rﬂa&ﬂé&)ﬁft@wrsedlﬁﬂf
hour s 10 Ahydesxideaolutianl Theabiidwas\filtérad akaru\diied arid coystatisaitivite (2@ SYM)to gile1-Usolyl)-

sol ut i on1{@i§-beopod gvralvlé&ptrmhdm ﬁreemarmhas wlms crystalsd4a0 glampthtddl.ed wi t h et hanol .

After re "° € pripte 126 9 llg “mtatfg%atf 19818 %"f YIRGEANIS and
deposi t eg} ;&,’L Jnﬁi we e af. th' Mctie v h?::;foleum
tol yl yor et , Fhe dxaradts v &Q Wﬁ &Ely ea ahd &R rEt@tmn e eyl @18 | _

col our eesm-m:tblslmhym)w m&mréﬂwm))admyd sochdguindei.égn p. ca. [err]
(deconp. Th?hleovetcwamlkesm&ﬁési gl wa;uwedmw OV -w!n@dmaavw L{i(h@ﬂrae@ thd umixtures

ing at. 1157 760 mi} and the )
chr 0”?“ 0 Pﬁ?w:éﬁ aflﬁb‘igf hours lglte solu on waggrg{lmf%o approx one tt itsvolumein

sol ut 19Ny, zmre)p&nh cooling the solution was neutralised by the addmon ofa nght
mitAtalan

(E)-4-((d es%npyduealsl bt)eirdeitd With 3Hey. Thé16keradrs ware WasHed with teth’Ch
crystall dmdn& tanbaritretian|in mua:mlgbmralrmw)ﬂl $gmruah cosintdded a mﬁmpe of&ldﬂeo%&ers

(deconp d‘ﬁ%%% Pb?*'il\t!l &-3- W%JPVTMDQB!M nvl)-Emrr'#ﬁD%,c
3-(3- pyr P?ﬂff‘*ﬁf‘?a ? ta"a i 3ausqus sodium hydroxige ey
t he Cond f dde ﬁ vap ﬂ I}em vacu. f e resudue was neutral 1S

I I d b
3- br ono- 49,,-051\9 oxy enzo en%ne en ) urrann "V"e{:nvconﬁgnethanon '"\J
Aner , - ChemTh&essidue W&Baqra&éh witiDHot iso Mpﬁm ()a X\FE dhl) eahd"ntynb ccfnamm ektvacts rgfrigsrated.ded

e it wgﬁ%ﬁ”%ﬁ’?&%ﬁ%&w e &Sﬁ%%ﬁ?@%%?%?é‘?frg’m

2-pyrroli 0t ik e?hyl - phosphoni um bronde (4.4 g) under the conditions
described in Exanple 14 to give a crggmpzsture of the 30 (E)- "and
(Z) - f or n&:-(6el8- P}B’tdilyl“noﬂ-(4-toly!)pfop-1Z-enyl)-2-pyndyl)hex-5E-en01c acid

3-(3- rrol"r‘iirtms\fb]! tnnfwev'm 2§9 ‘!ﬂdrﬁ'ﬁ‘éﬁ’rﬁl"eg 0 8st dsqfwog
e R e R
sol Ut i ONgeg Paﬁﬁaid l)lovgs @ e &.ér’amxiwm

m Xt ure Wﬁﬁedsﬁthaﬁaiérﬂ ), WasrRa iwiel ethRF rabi&iflc’ti Jvmsa;dwamsné dcidice) dna acwa vath
nXi t uwe clﬁorqfetrﬂna'lﬂnelexmm mrhalnormmhlglwash wE &d pyd e\@bwdnedn@o dryfiebs. The
gm
Wi

met hoxypgé'q%%J ?2891"!336!\? emaa?h(wo adlicgntal r Pchb’{i 8aig bR oy 2&! ﬂ%m'"fﬂﬁe
ta

[ err ] e\acid atlon was estenfle th methanol/sulphuric acid e ester wds’
isti atment of this ester with Wittig reagent by he method of
((B)-3-p Mxmtda T hQH&theJ:orﬁfB(i-Na b SYEGlATb by LRy sibii@tion from
col ours e&aylra 6§off Whifd. priss, rn} p. 1decm‘p Exanpl e .
3-(3-Pyrrolidino-1-(4-chl orophenyl) prop-1-enyl)cinnam c acid

3- Br ono- 4% chlqrb nz henone (m p. 1 prepared from 3-bromobenzoyl
chloride b "rﬁ‘ezu H‘?u 1 %ﬁﬂ?&f f %

by theg, lbbﬁfi'?%!ﬂ %TZ:S I'plac o ;atﬁﬁz%v 3£:{n @tgrblg;'o m

et hyl acaqdnmtaﬁo &:ugﬁivar@aean&dnounebeansb h.erves)wdn Ross06, d.emc Kirdhe b, IPﬂalEibadW e 17
to g| ve éladnyil-l? 39 msemm ¢ Were Qbtaimed. éol(owmlzvg}mm. fhe tifsyes Werd ingubfatadderoi ng

R jﬁ% A B

3 (3 pyr [eplis ﬂlbnﬁua‘t Acea tioh @p BRayo raﬂ@neli—an“éitlﬁﬂy of GAp aNé Aedalivedlog Jof thehe
ester m xdngengratimmsof Aptigoriist sehith shifts gweanqm (histagtiteogooteantrativo desponsk \cdive 2K de the
sol uti on"®¥- described in Exanple 14. The resulting m xture-of carboxylic
acids®1.5 g) was separated on a colum of silica in [err] m xt ure of

chl orof orm and net hanol (1:1) to give

(BE)-3-((2)-3-pyrrolidino-1-(4chl orophenyl prop-I-enyl) ci nnam c acid mp.
[err] and-(E)-3-((E)-3-pyrrolidino-1-(4-chlorophenyl)prop-1-enyl)cinnamc
acid, 80 mp. [err] Exanple 20 .

18



3-(3-Di nmet hyl ami no) - 1- (4-tol yl ) prop-1-enyl )ci nnam ¢ acid By use of the

nmet hods described in Exanple 17, 3-brono-4'-nethyl benzophenone (Il patieff
and Friedman, J. Amer. Chem Soc., 1939, 61, 684) was converted into ethyl
3-(4-toluoyl)ci nmanmate, mp. SEFBEDBS'JSSQJIBhence into a mxture of the
(BE)- and (2)-isoners t t hyl am n 4-tolyl)prop-1-

enyl )&'/nnamate Hydrg ?}gﬁs%ﬁ““ﬁﬁf téﬁ?"%tﬂ'ﬁ?z‘ S5 separation of the

m- xtur.e of carboxylic acids by crystallisation yielded

(E)-3-((E)-3-di met hyl am no- 1- (4-tol yl)prop-1- enyI)C| nnam c acid, mp. [err]
and (°E) - 3- ((2) - 3- di mR k@@ no- 1- (4-tol yl ) pxop- 1 rNFl i nnapi ¢ am,;d; m p.
[err] 60 . I"e 21 2
3-(3-(3 rrolidino (4-1ol rop-1-enyl) henyl)propl oni c acid Ethyl

3- (4 to‘f%i‘ 'knnamag( Qﬁﬁ%’fc)e'g 2b) (3.0 g)IB in solution ifgthyl &ketate
(90 n?) was shaken with hydrogen in the presence of Raney nickel. catal yst
until slightly nore than 1 nol ar equival ent of hydrogen had been absorbed.
Af ter rem)val f the c filtration, the residue di ssqlved in
di chl or g™ "8‘5“ t hane ( g]_,y B%ﬁrl um mang3nat e (?4 g) wa added%a%d t he
mxtuse was stirred db)- 5631#@"' QOpdurs. The N6 EP’ 0 085 669 Bl f9i-0ter ed
sol Uti on was evapor attedzicHdsmEepur e et hyln

3-(3-(4-toluoyl )pheng%)) gr&g%&_‘as a yel ||QW oil. ,,(A portggi?l hydrobysed
S0

with dilute aqueous 1 U hydr oxi de gave the corr ondi ng
carbgxylic acid, m p.(E}2rG13CH50 he net hodsNdescri Bed in ERGMpl e £728 the
foregoi ng keto-ester (8Rrg- Mmﬂm , by way Bf the % mxture?g)f i sqowr s of
et hyl 3-(3-(3- pyrrol c?é’cé B op enyl ) ghenyl ) p i onatgey into
(E) 3-(3-(3- pyrroli g’ng%gb 4 %‘% #r op- 1&-enyl)ghenyl)p§:§g| oni cegam d,
[err] and (2)-3- ( Fa yrroI|d| no-1 - (%
toI yL),prop | - enyl-) phenyl') propi oni ¢ aci d, V\/m ch was not i sol at ed in a pure
form Exaigiued 82 10 (g)- 2-CH—CHCO 8.2
(E)-3-(6-(3-Pyrrolidi no% 4t ol%yl| ) prop- 1E—eny|) 2- pyri dyl 'gléryl |(r:b cid A
solution of vinyl magnesi brom de was prepared under nitrogen from vinyl
br on*Ue (5.9 g) and magnesiumturnings (1.5 g) in tetrahydrofuran (50 m).
To thi Scdmpyua®0l ed sSAEMRITH=CMCO fdded wWith gHirring anhydrcui zi n@g.ghl ori de
"(3.74 g)—and the mixture stirre mder N2 _for 2 haurs_ at or fDelow room
terrperature The resul tant sol ution was decant ed fromthe bul k of the

i nsol’ﬁb‘l:e Br’ﬂcb‘f" ﬁﬂﬁ' : %ﬁ'&l g’Z’l’nP Z' sdzahfﬁgtd 3g;ﬁ°'a?f5°|9 ‘é:é&qf?éqe for @‘%“WPT‘ r ed
suspens o KBy E' l ﬁ;
Stirredy Lmrneef%taﬁra*ae;@ feel. Tho 145 SvolmahRtbred for Q'a‘i% p etam%a

al nost  e@NqalugH, eneeddl :&hn@mbmngu emqrueemoddebr lédi@f wghlinghashdéptegt uabdrmmaﬂkje
and eheconiraitanimsls ¢odispspd om ev:bragntvothwaasenec ndS(EDms foramdtetthe a ummlstanmewuet ed

Wi th et faisHiated by Py 8is¢ ! i R&‘F"a W nirg
bri e iﬁg @ngé P r@:}gﬂm o S o&.ﬁﬁ%&% Ao
gave et Gprotiim 105t 3 bikhelcoRty P O- 2-en

pyridyl)acrylate as a pal e brown oil g) which contained sone residual
THF. To a stirred solution of the abB%Ed:arbl nol (8.0 g) in triethylanne
(30 ). was added 4- NN- di rretkﬁll it a?k nop 3%10 80 g) and then acetic
anhydride (8 m) and the mixt4re s re%"m'ne B tenperature overnight. A
furtBgr ali quot of acetc&n&nmdrl de (4 M) p@sSinAdeslopand the m xture
stirred overni ght agai mafter—which—t+me—Teactromrwas—essential ly conpl ete.
Wth ice-cooling ethanolrinfgiginal ) was added &fd the 25 mixture stirred at-
roomtemeprature for 30 m Ny After concentr@u on in vacuo the residue was
di ssgived in ether (250 m ) and the solutionh washed with water (50 m),
saturated sodi um bi carbonatg solution (2 x ¢y ) water (50 nt) and brine
(40 mM) and dried. Filtration and renoval of the solvent in vacuo gave a
dark red gum (8.4 g). This ®rude product wa%7t hen pur|f| ed by dry-col um

chrorgat ography using sili caD(250 g) and 0.64

in addition to these resuits, it was found that Compound A couid provide very long durations of
antihistaminic activity {e.g. 11 mg/kg p.o. is the EDg, for 24 hours protection). S
65
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eluting with hexane/ether (3:2). Conmbination of the appropriate fractions
and concentration in vacuo gave 30 a product which when triturated with
hexane and cool ed gave ethyl-(E)-3-6-(1-(4-tolyl)-1-acetoxy-prop-2- : ,
enyl)-2-pyridyl acrylate as a pal c? _ggéi,\ﬁ1(2.86 g, 31%9 mpt [err] A
sanpl e was .crystallised from hexahe 8’% v ite crystals mpt. [err] The
above acetate (1.825 g) was di ssol vedExamptec®tonitrile (15 m) and tetraKis
tri phenyl piowlgtignse pal | adi um (0) (60 ng) added fol | owed by

tri phenyl phosphine (25 ng) and then RX)[IIrQszting ne (0.50 m). The 35 m xture
was then heated at [err] under nitrogen Wt stirring for- 2 hours. After
cooling the mixture was pagtédéhti Nt 0 wat er (‘10&médn} peiachpagé di fi ed by the
addi ti on of 2N aqueous hydrochtoric acid (20 T)y—=rmd—the—sol uti on extracted
with ether (50 m). The &pmeeund offgrmplafhs t hel®Meutral i sed by the addition
of a sl,,ght excess of aq nRA| nd the duct extracted with ether
(100 m'? and the extract %éﬁgﬂﬁ;\%&f{%@ﬁ% er (de)'ﬁr‘F) and brine (25 m) and
dri ed. Fi T a2iive@Bmpolihd Was s gradind@Rd inBmutely iiixedanith tife fdMdEred Bxeipkbnis1Sctaesl Tord0 -
gum (1. 85sterclt GRiatadrarcihandersagnesiom steareteoThedorgruiatisoway ther( EdmpirosséiBo 4fyrdGif tablet

et hyl - 3, ( @eighiog)¥361meQ- i di no- 1- (4- tolyl)prop-1 -enyl)-2-pyridyl)acrylate.

Thi s pr5duthas m xed with 95% w w SU(E)O_I'I#E);u? acid (5 mM) and heated at
“[err] with stirring for 1 hour. The resu ant sol ution was cool ed and
poured into ethanol (50 nhgrediéd the sol uti on Raaintgerddapsu®f | ux for 1 hour.
The vol une was then reduced—to~about one hal f~by——comcentTation in vacuo and .
t hen wefPer (100 45 m) weeempeurdioffamrwa(@ sol ut 18Meneutral i sed by the _
addition of a slight exc f aqueous amoni The product was extracted
‘with ether (100 m) and te‘%gm%xtract washed V\A?‘R'o\/\"gﬁer (50 m) and dri ed.
Filtration and concentr atmsynedivin 8R6td@d gave a red gum (1.17 g, 63% which
was predoninantly the EE-isoner ethyl- (E)-3-(6-(3-pyrrolidino-1 b')
-(4-tolyl T’g fneiv groung V?Z“’H'@P;ﬂ"d’!’é.m'ﬁﬁ’e‘”‘ﬂb@?@‘ﬂ’.‘*’t“s?’@&""’(‘@.'aFS’sg)WWa%a'ch an

hydr ol ysed®?f 3@ _iraid 'WR 9REY" BF*HR®ssol ving in ethanol (15 m) and 50
adding 1 N aqueous sodi um hydroxi de (3rmrimend renoving the al cohol by
rotary svaporation in vacuo. To the cool ed resi due was added 1 N agueous

sul phuric acid (3 nl) andingtedienti Xt ur e concent Asibent ppoTalifeyness i n vacuo. The
dry residue was extract ed"wi'ﬁ'l—ho} isogropanOI (Od X & mJ and the total
extract cooled in the ref FYRRUPEP RogYr e a whit%™%olid (112 ng) which was
crystaldsi sed fromisoproppi@doephedithd HEIO Ji Ve Céagshgl! s of the title conmpound
(42 nmg). 55 Exanple 23 Isonerisation of, ethyl - -
(E)-(6-[3-pyrrolidino-1-(Y4actogé yl ) prop-1-Z- enyl§252mgyri dyl )acryl ate The

above ester (13.9 g) was Fixed w th 90% w w sul phuric acid (28 m) and the
m xturegheated with stirr ?ﬁmé?\'lé}‘err] for 3 holf¥™ After cooli ng the

m xture was gradual |y poujgghesiliGiéatdianol (300 4ipg Wi th 60 cooling. The

sol ution was then heated at reflux for 1 hour and concentrated to approx.
one third of its volune ifelgticuo and t hen pour @®rent 0o excess crushed ice.
Agueous gxr%ni a was then added to |liberate the free base %hi ch _was

extract® {PhwasAsRRref 2190 the 3eoxamiyiation Ry tha pethad sreuigusly descrifed afxqmpie 2348 |
m), brine (100 m) and dried. Filtration and concentration in vacuo gave_Aa"
red solid product (11.9 g, 85% consisting of a mxture with acetonitrile
(50 m) and cooling inthe refigerator gave an al nost white solid which was
65 filt¥red off and rinsed with a little cold acetonitrile. This material -
(7.5 g) was substantially pure EE-isoner. 17 EP O 085 959 Bl Exanple 24
(E)-3-(6-(3-pyrrolidino-1-(4-tolyl)prop-1 E-enyl )-2-pyridyl)acrylic acid

To a solution of 2,6-di bronopyridine (52.14 g) in toluene cooled to [err]
was addesd with stirring :

~ A

&0
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under nitrogen n-butyl lithium (130 m of 1.70M solution in hexane),

mai ntai ning the tenperature at [err] 5 during the addition. After stirring
at [err] for a period of 2 hours a solution of 3-pyrrolidino-1-(4-tolyl)-
propan- 1-one (prepared from 50. 72 ERO 088 959 BLpondi ng hydrochl ori de. and
azeot r@ed dry) in toluene (150 m) was(cﬁ_o_lgﬁgpat [err] The reaction m xture
was stirred at -50 for 1.5 hours before berhg allowed to warmto [err] and
kept there for 1.5 hours. Hygtediedil oric aci d (2NamesHdpéHs)mivas t hen added
foll owed by water (800 m).—Fhe—separ at ed aqueots—t+ayer—was washed with

et her and®basified w th 2N Sesfcurd afFormuetloxi de sb®mgi on. The solid was.
filtered off and dried and o twce fr SVMto give 1
-(4-tolyl)- 1-(2-(6-brom))-%%?@é@ekﬁ%ﬁ%%rol-i di ng-' n ropanol as white
crystals (43.0 g) mpt. [ercddeiéiPhospriae car bi nol 1{dmgg), ethyl acrylate
(12.61 g)’? pall adium acetate (0.518 g), triphenyl phosphine (1.55 g) and

N- et hyl mor phol i ne (140 m) S4ferepinxed and heat edOi ™9 stirring at [err] .for
5 hours. After cooling the i m xture was red into water (800 m)
and the product extracted v&%ﬂﬁ%é?’r@%l eum 15 spi rﬁ?éj'f'grr] The extracts were
washed with water, dried argsbdumueaniateat ed in vacums kg give ethyl (E)-3- :
(6-(1-(4-tolyl)-1-hydroxy-3-pyrrolidino-propyl)-2-pyridyl)acrylate as a red
gum (41.6 g). The above carffa¥Aol - ester (25.39 g)%%as mixed with 90% w w

sul phuric acid (50 n) and ¢he m xture heated WI{“Q stirring at [err] for 3
hours. The cool ed m xture was poured into ethanol™ (760 m ) and the sol ution
heated at reflux for 1.5 hasiycerol The sol uti on wagogomgentrated to approx.
one third of its volune in 20 vacuo and then poured into ice (1 litre).
Wth cooling the solution w©ffeutral i sed by tHR9%d@Bti on of a slight
excess ofzsagqueous anmoni a roduct exjra with ether. The
extracts were washed with \ﬁﬂggrdfwaé% ed ancf'%{‘)’ncgr?ﬁg'ati on in vacuo to give a
red solid (2Hefirelygrashd adivednpbaidads dissalvetintbanvaerdbr ifjidctiosOTHEB0MBtIGH wak filtsred and
E, Z=80. 20) #trilizechiy autoclaving.

(E-3-(6-(3-pyrrolidino-1-(4-tolyl)propsl E, Z-enyl )-2-pyridyl)acrylate. The
above est’gr m xture (15 g) was dissol 8@3@W°§'{%‘énol (250 m) and 1N aqueous
sodi um hydroxi de 25 (60 nhgrediéiied. The al cohodmaaspdr BposiRROVEd DYy rotary
evaporation in vacuo. The—+es+€ue was neutral+ _ ition of 1N
aqueous sul phuric acid (6®mppyndafiformivta (i xt ur'e® maken to dryness by
concentrdfion in vacuo. Té'ue I i due was extracted with hot isopropanol (3 X
.75 m ) and the conbi ned eff%&éﬁf@agga_g.erat ech_qél'he resultant crystalline
solid was filtered off and dried to give the title conpound (4.57 g). A
second cr opwatbbedis@adapark\aral i byairoyesatd famocacrylicatid.on of t he not her

| { quor. The cdhdfirsivibreyndastivecorepauny wasinixedswith the meitedsepnositeanksse (eithen fgsios Batr
6+ (6- (3- Pyr P’oW?%P?‘F&'j—bis-e(-k?‘fqu 1o Reldsand aliqwadi ty coel 1o Affprithe dRsiredsupRasiteries-aci d 35
4! Car boxybut yl t ri phenyl phosphoni um br on}'d;gs)( E;@- 8 g) was added under
nitrogen to a stirred solution of dinsy _soofl um prepared from di nmet hyl

sul phoxi d& (30 m) and sogradgiediydri de (2. 8 g amholfdPer®@rhi suspensi on). After
five mnutes a solution oﬁ?r('ﬁ'-fornyl-Z-pyriUKI'j—-?-—(‘ﬁ-'Tol yl)-1, 3-di oxol an
(9..9.9) in tetrahydrof ur afPRregndehForaida Bgged L9t he nixture was stirred at
[err] for 2.5 hours. The gpal.gd m xture was djspjeed With water (100 m),
washed wsé h ether, acidified with hydrochloric acid (ice) and extracted
with 40 chlorof orm The eSicrrets were thoroughdygwashed with water, dried
and evaporated to dryness. The residual oil (20 g) was heated in ethanol
(100 nl) contai ni ng hydr o¥eh¥pPaeeaci d (50 m,%2MP for 40 minutes. The crude

acid recgyered by evaporag terified yg nmet hanol / sul phuric acid
and the ester was purifi edﬁengi@‘g%ﬁsl ation, b pHaZOO-ZlO/O. 2 mm Treat nent

of this ester with Wtti gCeeg@iavdurby t he net hge of Exanple 1 produced a

m xture of acids fromwhich the title conpound was isol ated by
crystalliggation from 45 e??\?ﬂ"gacet ate as off-®fite prisns, mp. 118-121.
Exanpl e 36 Anti hi stani ne Wg{a} vity A In yitd Osgpfi histam ne activity: The

| ongi tudi nal nuscle was isolated fromthe intact il eum of guinea- 50 pigs
(Hartl ey, nal &hasg-sigosegsodigmcbepdoateciethyipasaben anditevburing weredembipedin @¢fs pttheioth.

After one quntitv of water. Coloring and the active compound were dissolved in the remaining water, then the
65 0 solutions were mixed and clarified by filtration. . :
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equi libration, cumul ative concentration-response curves (Van Rossum J. M, ..
Arch. In. Pharnmacodyn. Ther. 143, 299-330, 1963) to histam ne were
obt ai ned. Fol |l owi ng washing, the tissues were incubated for one hour with
the test compound and then a second hi stam ne concentration-response curve
was run. Shifts to the right of Epeg®PE9sY BYncentrati on-response curve
produced by the antagonists were used to 55 construct Schild plots '
(Arunl akshana, O and Schild, H O._,(DBr'Ta_b\'f.t Phar macol : 14, 48-58, 1959).
Regression of Log (dr-1);,0Rdemd [B], where di. [ active response in
t he presence and absence Magoni st and [MI ar concentration.
of ant®3goni st, allowed aforemundratferrodiaflerr] i .1@.mg he negative | og of the
concentration of antagonjst which shifts the_control histam ne :
concentration response c{:ﬁ*'(?ée 2x to the right N%bmgs EP 0 085 959 Bl
Table 1. Results of in Vi @afihl brBiephindde ASS@Bimg Lerr] _ _ :
X 10 e[rr] [err] - [err] conmpound A [err] i
' [ ePotjto Starch 8.6 to conjedumgl B [err] .
[err]

oo e Qs+ oo

z2zZzZ

[errJ . ... 9.215
a Ma nesium stegr_a& [ err] | 0.5 mg

N .
[err] s A syfuplcoht8ihing other active ingredients in dddition to a compound of formu%éfﬁ;gas prepared froftr 49 -
[err] the above ingredients By an analogous method to that de§cfibéd for Examplet$3 %) ab&Vel T

N : CF3 _ 10.4 [err] N f
[err] 6.9 [err] - (H}—Nasal Spray CH CH U 7’
8.1 c ound C [ : [err] s
8 2 [gﬂj] f‘ﬂ_&]ﬂi Arhlount perIO(i.%rrnIL] 8 9 30 :
conpound D [ err]Compound of Formula (Il CH 1g ' [err] _
8.8 35 B. In vivo Antihistamnic Activity: Quinea pigs (Hartley, male,

300- 350 g) were fasted AU LNAIER s and then ®#8%ed p.o. or i.p. with the

test conpound. One hour RfbL&Euvd0Si Ng, on an ipdividual basis, the guine

pigs were placed in a clear plastic chanber iT@h was saturated and

continually gassed w th Prifgdwerst am ne farsomoan naer osol nebul i zer. The
gui nea_pigs were nonitored for signs of histam ne anaphylaxis (e.g. cough,

sneezd, gt THAEF e was di imwarm pyrifiad water and #figs qoaling fo W‘?)h.e sofigrer
the test :,%“’g" o s vt fwgm%ﬁ’&[@ﬁ Ripasghespdied G 3 purifipd
seconds. [err For protection agalnst histam ne were cal cul ated by probit

analysis. In this test the [err]p+opntainssdilth at that particul ar dose 50%
of thé®aninals were conpletely protected agai nst histam ne chall enge at the
time of testing (1 hour 'fgRdientiosi ng). Conpl eAveousteard®@@dmh was defined as no
hi stam ne synptons for X M | he aeypsol chanber (approximtely
10x the collapse tine o?oﬁﬁga"?%trf]ﬁrgﬁugéﬁi mal 3{.10915 TABLE I Results of

Ant i hisgt ami ne Assays SO Sodium Chioride 0.8 g Conmpound '

[err] (mg/kg, p.o.) :

Preservative 05g
o Water for Injection | g.s. | 100.0 mL
This formulation was prepared in a similar way to the nasal spray. . \/ -
(J}—Topical Cream
50 _ lngredient S | Amount per 100.0 mL
_ Compound of Formula (1) 01g
. Emulsifying Wax, N.F. 15.0g
Mineral Oil 50g

Ethyl (£)-3-{6-(3-acetoxy-1-(4-tolyl}prop-1£-enyl)-2-pyridyl)acrylate _

60 A mixture of ethyl-(F)-3-(6-(1-acetoxy-1-(4-tolyl}prop-2-envyl}-2-pyridyl)acrylate (1.0 g} and
bis(benzonitrile) palladium ({l) chloride {50 mg) dissolved in acetonitrile (25 mi} was heated at reflux under
nitrogen for 24 hours. Concentration /n vacuo gave a dark red oil consisting of a mixture of the
stereoisomeric acetates. Dry column chromatography of this mixture on silica (50 g} eluting with hexane/
ether (1:1) and collecting fractions gave a partial separation of the isomers. From one fraction pale yellow

65 needies of the £, E-isomer of the title compound (0.16 g) separated m.pt. 96—37°. A further gquantity {(0.14 g)
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e

Triprolidine 5.77 A : ' 0.44 55 B

0.17 C 1.7 60 D

0.64 In addition to these results, it was found that Conpound A could
provide very Iong durations of BEPi 0i085:969i Blactivity (e.g. 11 ny/ kg p.o.

i s the [ er r] %ﬁmb 0 er fr |9|Ii t It:c?nc ntraggn %‘r?d tritua't;rg)n %itg §xa%§ Btﬁﬂ‘ saEr%(v n})!ﬂef827
Bt

For mul at 'l%ﬁf‘ t I 8l Q-C mer of the title compound. ATOUN e

Conpound of formula V\at er for

| nj ect i orfshvi (f)-s-xs-(s-bv@ohdmeThetowbnovﬂé'e wriepyridyliagrglatei nel y gr ound and

inti mafel ){ ﬁ; % te '%s"lp&E'!ng@sP %FF 6’!%
1)
Sar el fﬂgs?{%% e A e D
afford a aﬁé‘i beEdt 208 Ld¥d Rat m&ﬁ ktﬁiBBf unreacted acetate was
Anmount pe&trﬁeqas\ukreaﬂ& (15 mi) — thns extract after drym@@ﬁfpmmdm@f' onf-iar vcdeagdvk )100 mg of

1. 0 nyrol aedoweyed acetate. The aqueous layer was 1h#0 n@:t aauegyssemmonia and then5_ ()

e R %ﬁ%"é’fﬁg Lt @1@%@% %’f.fg;.f::ﬁ.f:*ﬂgégﬁm T

(F)-Tabl gim3 rﬁtﬂ- of the title compound. ”pOU
Formul & (1) Pseudoephedri ne HCI
60. 0 ng LGins e the Contracting States BE CH DEGFB.GB Iyl tRoNia8$® st arch

14.0 ng 40 Magnesi um St ear ate 1.0 ng Celatin

2.8 g 45 AVREATROUNRE P BERYRE f rom the above formulation by the method

pre@ijopsl y described in Exanple 23 (D) g &9+90
. . , 1~Y2
-

X
i H
25 A-C-C-B . /Ra ()
CHZ-N
\
. R, -
30 3

or a salt, ester or amide thereof; wherein
35 R, is a C,_; bivalent aliphatic hydrocarbon group or a single bond;
R; and R, are the same or different and are each hydrogen, C;_, alkyl or taken together with the
nitrogen comprise a nitrogen-containing heterocyclic ring having four to six ring members;
R, is hydrogen, halogen, hydroxy, cyano, C,., acyloxy, C,-, alkoxy or C,_, alkyl optionally substituted
by one to three halogen atoms;
40 X ig ~-N= or —CH=; and
A and B each represent hydrogen atoms or —~CA—CB represents —C=C—.
2. A compound according to claim 1 of the formula {ll}

a5 :
RSy R4,COH
Ok
H
50
A-C C/B
/ (1
CH2-N
N
55 R3
Ry
60
or a salt, ester of amide thereaof, wherein R, to R,, X, A and B are as defined in relation to claim 1.
3. A compound according to either claim 1 or claim 2 wherein R, is a group (CH,}, where n is an integer
0to 7, or a group {CH,),CH=CHI(CH,), wherein a and b are independently 0 to 5 and the sum of a and b does
not exceed 5.
65 4. A compound according to any of claims 1 to 3 of the formula (llla) or (lllb)
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65 26 | EP 0 085 959 Bl (G -Syrup Ingredient Ampunt per 5
gis_eﬁdoephedri ne HCl Coggf)gnggogoggir rrPeJI gh(()ggjhat U,I,IIIICI ml!_““,ﬁ;""sl HlanOSmJ

10 Guaifenesin - 10Qp Ugogggggl Bar aben
Sodi um benzoat e

. S.
o was obtalned from other fract gy nB-. d trituation with hexane Both sg&}es e
Col or Loy s Egy 0%1 e Wy

identified by t.l.c., i.r. and n. tltlecom ound.
Sucr ose ‘eentitied By '5(5 P Purifi ed Wat er

g.s. to 55@,4ut).sma-dyiraneim-1guwvm6maarbm-mﬁppuadawas di ssolved in the
wat er for L feotitoa of thhabosF.fiacatate WA nid)] tewakistrinhery! shayphlhe pdtddlb (0) (6 mg),
aut ocl avi ntip wlphospl;me 6(";1 .5 mg) and pyrrohdg‘e {0. 05 ml) dissolved i géin ac 2;{55"
| ngredi ent Jocer Nosen Z'eouﬁﬁ'i?r%@@% ST ﬁ&?@fﬁ o aZ
1.0 ng 35 ﬁ?ﬁ gﬂ%aﬂ%u (19ym tr§t a}te dnd® concentratl

t r ademank ﬁh&d/eiea acatdiy. FhOgRBGs &ffe veaktnenaanhoeey by the @dditibn owqueousa nfalane hyén
ground act emct@d)wpmgmdr Wasnlhaodet!iemw tﬂhd'lemme@ht%d malmérbrmb@e" (sed dried:

Cocea But't E‘P"%}"’W@U@ E'G °‘? ol whish
to affor d gﬁé“’ eiﬁ 5%@5 maqatter was w .., i.r.and
er

| ngredi g 5 m_ Compound-of Formula (1) 1.0
ng Et hanO' Claims for the Contracting stateﬁ 88 cﬁmefpﬁ G%Jnm.iﬂw. SE . 2.0 ny
Met hyl par aben 0.5 nmg 5 Sodi um Benzoat e
0.5 ng Cher r yi. Rlcampaund oftheformula (n: q. s. Coloring g.s. 60
Wat er. . . Qg.Ss. to 5.0 nL Ethanol, sucrose, sodium benzoate,
met hypafaben, and flavouring were RyeReH n 70% of the total
X
H _
2 / |
W A-C—C<B /R2 (1)
CHy~N
30 . 3
Rq

or a salt, ester or amide thereof: wherein .
35 R, is a C,., bivalent aliphatic hydrocarbon group or a single bond;
R, and R; are the same or different and are each hydrogen, C,_ alkyl or taken together with the
nitrogen comprise a nitrogen-containing heterocyclic ring having four to six ring members;
R, is hydrogen, halogen, hydroxy, cyano, C;_, acyloxy, C;_, alkoxy or C, -, alkyl optionally substituted
by one to three halogen atoms;
40 X is —N= or —CH=; and ,
A and B each represent hydrogen atoms or —CA—CB represents —C=C—
2. A compound according to claim 1 of the formuia (il)

45
2] 1C02H

Ox

- H
50 .
a-c~cZe
/

: ' CH,~N
- AN
55 . @ R

R4

(mn

60
or a salt, ester of amide thereof, wherein R, to R,, X, A and B are as defined in relation to claim 1.

3. A compound according to either claim 1 or claim 2 wherein R, is a group (CH,), where n is an integer
0to 7, or a group {CH,),CH=CH(CH,), wherein a and b are independently 0 to 5 and the sum of a and b does
not exceed 5.
65 4. A compound according to any of claims 1 to 3 of the formula {Ma) or (lib)
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batch quantity of water. Coloring and the active-cgnpdund_MELe_dLssnjved I n

the remaining water, then the 65 two solutions were m xed and clarif
filtration. 21  EP O 085 959 Bl (D)- TabI et '”grjmﬂﬂﬂl Lull '”III
Anmount per Tabl et 5 085 1
ng Lactose ° EF(? arch Pregelatlnlzed 2.5
ng 10 Potato Starch : m@oNhgneS|unlstearate U
0.5 nmg 15 A syrup containing ¢ active ingredients in addition to

conmpound of forrmula (1) was prep

anal ogous nethod to that describe Exgpl e 23 (C) above. (H)-Nasal

Spray 20 Ingreo&g R - Anount per
100. 0 nL Comnpound of Fornula (1) “t\.g Sodr #m Chl ori de

0.8 g 25 Preservative 0. SHg—NPuri fi ed Water ' qugq
100.0 nb 30 The preservative issolvea\ﬁn warm purified water and
after cooling to [err] the sodium ori de and the conpound of fornula (I)

wer e added. The pH was then adjugted to 5.5-6.5 and purified water was
added to bring the final volume t#*100.0 nL. (1)-Ophthalmc Sol ution 35

| ngr edi,gnt _ Amount per 100.0 nlL Conpound of Forrmula (1)
0.1 g 40 Sodi um GhjcopHde 0.8 ¢
Preservative 0.5 ¢ rfor Injection g.s. 100.0 niL 45
This fornul ati on was prepared in i lar way to the nasal spray.

(J)- Toglcal Cream 50 HIngredlent

Amount “per 100.0 nlL Conpound of Fornmu adfl) R 0.1 g Emul sifying Wax, xg
N. F. 15.0 g 55 Mneral Ql N\ "2 5.0 g Ethyl

(E)-3-(6-(3-acet oxy-1-(4-tolyl)pr E—en?Wﬁ*Q\pyrldyl)acrylate 60 (1R®)
m xture of

et hyl - (%) - 3- (6- (1- acet oxy- 1- (4-tol pr op- 2- enyl? 2- pyrldyl)acrylate _(%;9
g) and bis(benzonitrile) pall adif nl(ll) chloride (50 ng) dissolved in
acetonitrile (25 m) was heated attAr ef | ux under

30

or a salt, ester or amide thereof, wherein R, is (CH,),, where n is an integer 1 to 7, or (CH,},CH:CH—{(CH,),,
where a and b are independently 0 to 5 and the sum of a and b does not exceed 5; R, and R, are the same or
different and are hydrogen, lower alky! (1 to 4 carbons) or taken together with the nitrogen comprise a
35 nitrogen containing heterocyclic ring {of four to six ring members) and R,, is hydrogen, halogen, lower
alkyl (1 to 4 carbons) or lower alkoxy (1 to 4 carbons).
5. A compound according to any of claims 1 to 4 wherein R? and R? taken together with the nitrogen
form a pyrrolidino, piperidino or morpholino group.
6. A compound according to any of claims 1 to 5, wherein R, is (CH,), or CH=CH, NR,R; is a pyrrolidino
40 group or a dimethylamino group and R, is methyi, trifluoromethyl, methoxy, bromo or chioro.

- 7. A compound according to any one of claims 1t0 6 of the formula (IV}):
45 o R4COyH
Oy “
A |
50 : . .
Cs C\ /R2 . (V)
CH2N ’
N
- Ha

55 /

R4

60 or a salt, ester or amide thereof; wherein R, to R, are as defined in claim 1.
8. A compound according to claim 7 wherein R, is a single bond, CH=CH or CH,CH,; NR;R; is
pyrrolidino and R, is methyl or trifluoromethyl.
9. A compound accordlng to any one of claims 1 to 8 wherein CA—CB represents a double bond and
the group CH,NR,R; is trans to the X-containing ring. -
65 10. A compound according to any one of claims 1 to 6 of the formuia (V)

24
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nitrogen for 24 hours. Concentration i.-n vacuo gave a dark red oil
consisting of a mxture of the stereoisoneric acetates. Dry colU

chromat ography of this mxture on silica (50 g) elutin er
(1:1) and collecting fractions ga\Epe?gggtggg gfparati gmn mmg Miﬁ
From one fraction pale yellow 65 needl es of the EE-isomet of thenti
compund (0.16 g) separated mpt. [eryfCRMflurther quantity (0 1l4g) 22 EP
0 085 959 Bl was obtained from ot pes<Cfracti ons by concentratl on and
trituation with hexane. Both sa N/vere identified by t.I. i.r. and
n.mr. a$ the EE-isoner of the tiAEB{conpound. ER)yl

(E)-3-(6-(3- pyrrolldlne1(4tolyl)p op- 1E-enyI/)/ -pyridyl)acrylate 5 A
m xture of the above EE-acetate (182 ‘Hﬁ‘) Hor &tk st ri phenyl phosphi ne (V)
pal I adium (0) (6 nmg), triphenyl ph ine (2.5 ngR,and pyrrolidine (0.05 m)
di ssolved in acetonitrile (2.5 m heat ed at 95 under nitrogen for 6
hours. After cooling the m xture poured into water (25 m) and
acidified by the addition of 2N gqgueous hydrochloric acid (5 m). The

i nSol ubl e material consisting of #inreacted acetate was extracted wth ether
(15 M) 15 &MY dairS6deF SCdmidd th@bofIwhidréll R, GRS ABfred in Gdimiin vacuo gave 100 ng
of .10 r ecoveneal casgiuat accorthing taqumuswhayiarn,uas single oM CHEEH ios €H,dply, NFJR, is
addi ti on ofimg ulerou'g aathﬂvnpiaoran@rbﬁ')mmeextract ed with ether (20 m) and the:

extract vvash F°'€ ®t°rﬁ‘ exrz 91? nd dried. Concentration

| n vacuo ogav (&_ g o _' N %"iM' - 'p#‘E ﬁ) ?s a slowy crystalising
ng) \M‘an( &.&ﬁym.ﬁ.hs yr..ﬁmcwn addt0/ 60) gave a white

soI i d (26 Ny XE)- 3¥ﬁe-dv&bﬁda~ro-manﬂudentethf/bﬁd:y top-18-ergl)-2-pyridyllaciiclacds m r. as the

E, E-i soner of(ﬂt3H@(3tnvtrbléﬂ®o1 N@W@Q\vﬁhmpﬂﬁedv@ﬂ-mh@ll&mmmttl ng States: BE

CH DE FR GB | §n %{13 %’?2 1°'|')‘f Sﬁh\d’ @zgg } °W'&P§‘Hgﬁcaa§: [err] or a

salt, esfer pm e-2-carb rr] bi val ent

al iphatic hy zzqsxbhma.gé-amognprap abml@.z [err] are the same or
di f f er ent andflaxepwetitinéy-(i-0lgksiop- elfyI)]:mr&hkrydctdOI‘ taken together with the

ni trogen comﬂﬂﬁd@ &pmoﬂumogmwmmpww tprdpet-enygipedniieacid ng havi ng four to

si x ring®me tplvlipeopeayici 'gé cyano, [err] acyl oxy,
[err] al ko&g#@ ig;%y rm;mljeg%()pfo#gﬁnvgg W:P'ﬂ?‘é 'Yy one to three hal ogen -

X A irefod @ tiepreparuion éf saddehpBurRid? hel fOMRTURSIE s dBHHE ARAS @ITRIRN
-CA-CB repwbcslecnnmﬂsﬁ.-c- 2. A conpound according to claim1l of the formula
(1'1) 45 fser r ]2} Ghe rgaction of a ogpeyndef therferawlatMbr eof , wherein [err] to R4, X, A
and B are as defined in relation to claimtom8. A conpound according to

either claiml or claim2 wherein [ is agroup [err] where nis an
integer O to 7, or a group [err] \ @ a and b are independently 0 to 5
and the gum of a and b does not exc 5. 4. A conpound according to
any of clalms1t030ftheforrmla(llla r (1+-lb) 23

(vi)

. CH2L
45 .

or an ester thereof with an amine HNR3R, wherem X, A B and R, to R, are as defined in claim 1and Lis a
50 leaving group.
b) When it is required to prepare a compound of the formula () wherein R is (CHz)o and A and B are
hydrogen, the reaction of a compound of the formula (vii)

55 -
- CH—CH,—CHyNRyR4 (vin)

60

65



EP 0 085 959 Bl was obtained fromother.fractions by concentration and

e B SR e S
(E)-3-(6-(3-pyrrolidine-1-{(4-tol yEppoqmg§sgny1) 2-pyri‘dyt) atryi at'e 5
m xture of the above EE- acet ate 182 ng&IEtetrakl striphenyl phosphine

pal | adi um;’gI ' R4?’PP ;) 2hﬂoqeg)etoahwﬂpslwqﬂ"wmtmwnemw@ )
di ssol ved t f
hours.  Af t;l;g tme'fdn go %&6 n “ﬁ“ etﬁ"" 3§10 WRbre R“%Eﬁ*m-?h LE9850, a0k ©

acidjfie€d by the addltlon of 2N aqueous hydrochl OI’IC aC|d (5 mM). The

i nsol ubl e material consisting of unreactegi@cetate was extracted with ether
(15 M) - this extract after drying anag/concentration in vacuo gave 100 ny
of 10 recovered acetate. The aqueo pyer was then neutralised by the
addi ti om of aqueous ammoni a and t heNg tra ‘ed with ether (20 ml) and the
extract washed with water (10 ml) and, byi e (5 m) and dried. Concentr on
in vacuo gave the EE-isonmer of the ti fTA 8otpound as a sl ow'y crystaI|S|>1
oil (50 ng) which after trituration sy H.NR Ré’lt (40/[err]) gave a
white sesid (26 ng). The latter WaStIfIé"’dg i.r. and n.mr.
as the E E-isoner of the title conpq . 15 Clalms for the Contracting
States: BECHDE FR GB IT L} LU NLR.E 1.. A conpound of the formula (I):
[err] or a salt, ester or anide thefeof, wherein 35 [err] is a [err]

bi val eng, ) C s i : nt Rfa r LSk t-he
sors or A el s i i S M g5

t he ni t r ogemosOdip iSdesieddi t r 0gen- cont ai ni ng heterocyclic ring having four
to six ring dAeMbmiss regdireddo hlydar@geampduadl ofeefornmyaiill ovbereindSAe+RS represenis a double

acyl oxy,, [eepd:]  al kox err | k tl opal substituted b to three
hal ogen at orrB]rh%Ga"thX‘Q ‘T"SJ“ ]“b‘g Vﬁfcﬂs 'Iﬁéf 73°°€5’8H"dr?§&°ef§%'ﬂ’fa (ﬁ‘))'drogen .
atoms or -CA-CB represents -C=C-. 2. A cgnpound according to claim 1l of e
formula (11) 45 [err] 55 60 or a salt, eter of am de thereof, wherein
[err] tg [err] X, A and B are as dgkhg S to clalml 3. A
corrpouna‘7 according to either clai < [err] is a groUp}
[err] where n is an integer O togf, agr [err] vvherelnaandbare

i ndependently O to 5 and the sum bf a and b does not exceed 5. 65 4. A
conpound aeitor Wittigrebgentisujtaldé for btachipg thetsideThaih =CHEH NaRyWerefr X bag R,a6 R brielab)
23 EPF (Hefins] imclaim 1 follwed by degrotsetion of the carboxygroupiittiesitader eof , wherein e[rr]
is [err] whellkTg efiminaion;qf éﬁ'bff°"laf"'c‘i“p/°“"6f‘“['%f°ﬂ]‘“'9\ﬁ9re aand b are

i ndependently O to 5 and the sumof a an@lheog.pes not exceed 5; [err] and

[err] are the same or
“0 X

OR,
- (X)

CH,CH,NR,R
‘5. 2’3

. Ry ' _ e
50 -
or an ester or amide thereof, wherein X, R, to R, are as defined in claim 1 and R, is hydrogen or C,_, acyl;
iii) The reaction of a compound of the formula (XI):

R{CO,H
55 12

R.G {Xi)-

60

- 68 4
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e,

di fferent and are hydrogen, lower alkyl (1:to 4 carbons) or taken together

with the nitrogen conprise a 35 nitrogen containing Hmmmmu (of
four to six ring nenbers) and [err] is hydrogen, hal "m M"f (1to
4 carbons) or |aower al koxy (1 tEP400859858)B15. A conpound‘aclordling to any
of claims | to 4 V\/nerern err and [err] taken together W th the nrtrogen

for mag WPP’E) h % ﬂfﬂﬁ‘%ﬂﬁo {{bc' " % is aA:' or di.ng
il s Bl s
pyrr gtgm,c ¥ b Bst&H greupdl ME Iam no grou I's et

trif I uor omatAnyrta;msaatthangmubﬁm:arcoﬁ'bha& ecompound of%ef&mnwmgaderamaeﬁ@brng to
any onemofe piiaemageutitally gca@ptable taveers therefor and, bivflonallyeanyjoth@Qtherapeutic mtedieatst er or
ani de t her@of‘ °°Wﬁ‘ét"érqft"[°efP‘i"]u'at ¥). Fadefiped accorgiag theny 98 o ciaimp to 8. fonusspound
accor di 1§ alThib ME’:EFe%'oPﬁL%r%Lra o'i).t?f)&rt Mﬁcht}&ﬁﬂaa rﬂﬂ%ﬁ Bows| €771 1S
pYr r Oloi di no an err I's met uor omret A conpound accordi ng
to any one of clains 1 to 8 V\/nerel n C/R@® Hepresents a doubl e bond and the
group [err] is trans to the X-co I ng ring. 65 10. A conpound
according to any one of clains 1 $ of the fornmula (V): 24 EP 0 085
959 B} [err] 15 or a salt, ester anm ¢geHaNfeReof ; wherein [err] to R4 are
as defined in claim1. 11. A conpoun cording to claim 10 wherei nfflerr]
is a single bond, CH=CH or CH2CH2 is dinethylamno and R4 is

chl orine or brom ne. 12. A conpo ding to claim1 selected from
(BE)-3-(6-(3-pyrrolidino-1 -(4-to rop-1 E-enyl)-2-pyridyl)acrylic acid
20 \3-(6-(3-pyrrolidino-1-(4-taTy )prop-l'E—enyI )-2-pyridyl) propionic
acid (E)-3-(6-(3-dinethylam no-R4-(4-tolyl)prop-1 E-enyl)-2-pyri dyI yacrylic
aci d : e
(E)- 3- (6 ?rgmr%(ylra'rtglﬁ‘aﬁenagdifmf?lmtcﬁl?I uor onet hyl phenyl ) prop-1 E-enyl ) - 2-pyridyl)
acr'y!% c Cinimscio ) c&tt(aetu(gi-stpy:rﬂ)l i di no-1

4-\ret h h I id (B)-3-(6-(1
phenyl -5 preteepBbpagraeel et YAC B 0 ¢ ola 25
(E)-3-(6-(1-(4-chl orophenyl) - 3- pyrror—tdo prop- 1E-enyl) - 2- pyrrdyl)acrylrc

o

miy ) lukd)
e 14

acid®-(3-pyrrolidino-1-(4-tolyl p- 1 -enyl ) -pyridine-2-carboxylic acid
(E)-3-(3-pyrrolidino-1-(4-tolyl -1-enyl )benzoic acid ' !
(E)-3-(3-pyrrolidino-1-{4-tolyl) p- 1,8nyl ) ci nnam ¢ acid .
(E)-3-((E)-3-pyrrolidino-1-(4-netho xgﬂ. nyl)ﬁ%op 1-enyl))cinnan c aci ,q 30
(E)-3((E)-3-di met hyl am no- 1- (4- toI rop- Z-enyl))cinnamc acid
(E)-3-(3-(3-pyrrolidino-1-(4-tol ropCiiz-EhyI)phenyI)propr onic-acid or a

salt, ester or amde thereof. 1 met hod t‘ﬁr the preparation of a !
conpound of the formula (1), as ined inrefation to claim1 which -
conprdeses: 35 a) The reactig@fy of a conpound of the fornula (VI) Rl CO2H :
40 [err] ' :

or a salt, ester or amide thereof; wherein
R, is a C,_, bivalent aliphatic hydrocarbon group or a single bond;
= R, and Ry are the same or different and are each hydrogen, C,_, alkyl or taken with the. nitrogen
45 comprise a nitrogen-containing heterocyclic ring having four to six ring members;
Rq is hydrogen, halogen, hydroxy, cyano, C,_; aicyloxy, C;—, alkoxy or C;_, alkyl optionally substituted
by one to three halogen atoms; _
X is N= or —CH=; and
A and B each represent hydrogen atoms or —~CA—CB— represents —C=C—; which comprises

50 a) The reaction of a compound of the formula (Vi)
Ry COoH
X
55 g . H
: A-C-C-B (Vi)
) _ \CH2L
- , |
4

oran ester thereof with an amine HNR,R, wherein X, A, B and R, to R, are as defined in claim 1 andLisa
65 leaving group.
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or an ester thereof with an amine [err]. wherein X—A—Band-ferri—to R4 are
as defined in claiml and L is a 50 |eaving group. quired
to prepare a conpound of the fornmula (1) wherein | mmjmjl “I! A and B
are hydrogen, the reaction of a conpound of t he fo err]

EP 0085 959 Bl wherein X [err] arEPa0 Qf8888dB1, claim 1 and [err] is a .
hal ogen at o, Whdn't i8 rdaGirddlto Bleliark a borhfUuHELERATTIAHIS 1 iHeleMV ¥R ds f2M {

w th car b(]ﬂdrd,bai,(thdeeac{% We&f&msm@mmednﬂo pérj(e)pare a corrpf))‘hng %L%au
fornula (1) wherein [err] is [err] and gis 0, the reaction of a conmpound
of the fornmula (VII1): : ' 5 . [err] 20
wherein %, -A B, [err] and R4 are a ined inclaiml with a Wttig
reagent suitable for attaching the % chain [err] wherein [err] is an
acid, ester of anide'group, fol |l owe deprotection of the carboxy group

i f desrred d) Wien it is required to pcwpar ca $%ﬂpund of the formuf@,{1)
mhereln’tA CB represents a double b . >4 reaction of an egteg,

am de or carboxylic acid salt of a und of.the formula (1X): [err] with
a Wttig reagent suitable for attac t he side chain =CHCH2NR2R3, wherein
X and [err] to R4 are as 35 defined/in claim1 followed by deprotection of
t he carBdxy group if desired; ii) Wpe elimnation of [err] froma conmpound

of the fornula [err] 50 or an ester or amide thereof, wherein X, [err]

to R4 are W f8 & b - Rinai® e '"ah ‘{%r'?]ﬂ halgaen aerBuith ® F1-f alkyl lithiyesy Fompaung

The reacti 0. P 5
ﬁé f@ieﬁo&@})ﬂh fé‘%ulﬂi%gémﬁ rsﬁrglé dCl-Il(E-l le\m 1

959 Bl wt.&loaﬁh .@mna.ej;aecro Qfilf:
and [err] is a [err] acyloxy group. e) and thereafter, optionally

converting one conpound of the fornula FT to anot her conpound of the

formula (1) by isomerisation of a e bond, the reduction of one or nore
doubl e beonds or de- esterification he gster group. 5 14. A

phar maceutical formulation which co { seg a conpound of the formula (I)~/
together with one or nDre.pharnaceutMe@#hgsacceptable carriers therefgpy,
and, optionally, any other therapeuild/indredients. 15. .A conpound of the

formulazfl), as defined according 6:3 y oftdeMi2Pel aims 1 to. 12, for use in
medi ci ne. . '

Rs

35 wherein X, A, B, R,, Ry and R, are as defined in claim 1 with a Wittig reagent suitable for attachlng the side
. chain CH=CH{CH,),COR,, wherein COR; is an acid, ester or amide group as hereinbefore defi ned, followed
by deprotection of the carboxy group if desired;

b :) When it is required to prepare a compound of the formula (1) wherein CA—CB represents a double
on

40 i) The reaction of an ester, amide or carboxylic acid salt of a compound of the formula (1X):

45 (1X)

W

with a Wlttlg reagent sultable for attaching the side chain =CHCH,NR.R,, wherein X and R, to R, are as
so0 defined in claim 1 followed by deprotection of the carboxy group if desired;
ii) The elimination of R,OH from a compound of the formula (X):

_RyCOyH

55 : X

OR,
(X)
CH,CH,NR,R

2 3

60

R4

65 or an ester or amide thereof, wherein X, R, to R, are as defined in claim 1, R, is hydrogen or C,_, acyl;

28



16. Chenmical intermediates of the formula (X to (XI1) of which formula

(XI'l) is as follows: to [err] wherein X [mr]to[ew]
claiml. Cains for the Contract |€g inﬂaé; A et hﬂmﬁﬂummﬂﬂm"
preparation of a compound of the ?5 %err] or a %al%, ‘estersor*

am de t her eofjii) TWORE&IOR of £Edmpolifd &‘trlieerbﬁﬂulélwal ent aliphatic hydr ocar bon
group\gr a single bond; R2 and [err] are the same or different and are each
hydrogen, [err] alkyl or taken with %ﬁFhngn 45 conprise a

ni trogen-contai ni ng heterocyelic ri ving four to six ring nenbers; R4

i s hydrogen, hal ogen, hydroxy, cya err]nalcyloxy, [err] al koxy or(hggr]
al kyl optionally substituted by one to“h€edhal ogen atoms; X is N= or

-CH=; and ‘A and B each represent-hydro . nms or -CA-CB- represents
-C=C-; which conprises 50 a) Th action of a conpound of the fornula
(V1) 6010 [err] or an
ester thereof with an amne [err] in X, A Band [err] to R4 are as
defined in claiml;, and L is a 65d,eaving group. 27 EP 0 085 959 B1 b)
Wien it is required to prepare a c3npound of the formula (1) wherein [err]

i s [err]isanith 4 aamick HNRIR,, MEHEIAOER, tolR) Grela8 a6Hine® h im 2 afdRPIOW L, adyidxigroligr Mul a
(V1) [er rf] \wh@wdaheneaier, prgionglly canvertiag onercogipaurthol tha igimpie (i fo ahathex chrab@g e of the
atom wit hsig“ %ﬁzﬁ &ngfl'sam i ﬂmwmnd\ef refiyctiocef e @rrBere rAsHble \}ap'ﬂch @adebon
di oxi de; c d formula (1)
whereip,ferr ? err %‘”dé‘ﬁ?ﬂ%g‘hgb&e? i 8?1"6 0%?8%{?8 ?p"(’:%; gund of the

f or mi-a (VII1): Jerr] 35 wherein X, AFHBOIﬂerr] and R4 are as defined in

claiml with a Wttig reagent suit for attaching the side chain [err]
wherein [err] is an acid, ester or de group as hereinbefore defined,
fol | oned, by deprotection of the car greup if desired; d) Wien it is
require *to prepare a conpound of the orwhla (1) mhereln CA-CB represents
a dowdl e bond: 40 i) The reacti TR Bn esther, anide or carboxylic
acid salt of a conmpound of the for (I>& rr] wwth a Wttig reageny,
suitable for attaching the side ch err| ahéieln X and [err] to [err i
are as $b defined inclaim1l follo y deprotéﬁilon of the carboxy group
if desired; ii) The elimnation of/[err] froma conmpound of the formula

(X): [err] 65 or an ester or an1dg4thereof mhereln X, [err] to R4 are as

defined in claim1, R7 is hydrogen or k rrL XI
- 3s or a salt, ester or amide thereof wherein R, to and 8 are as def' ned in relation to claim 1.

3. A method according to either claim 1 or 2 for preparing a compound wherein R, is a group {CH,),
whaere n is an integer 0 to 7, or a group {CH,), CH=CH (CH,}, wherein a and b are independently 0 to 5 and
the sum of a and b does not exceed 5.

4. A method accordmg to any one of claims 1 to 3 for preparing a compound of the formula (lila) or (llib)

P , R, COOH

.45

U | CHZ—N o (Hia)
. 50 .
C-

R,COOH
55

65

29




EP O 085 959 B1 iii) The reaction of a conmpound of The fornmutra—(X)+—ferr]
15 with an amne [err] wherein X, [err] to R4 are a ml and
[err] is a [err] acyloxy group. e) and thereafter, lﬂg '"" &E' i ng
one conpound of the fornula (I) t n un hew 1) by

i sonerisation of a doubl e bond, O%ﬁ Q%?gﬁngg one or nore doubl e bonds
or de- estera §altmter aramide thdflenf,eﬂtemin Ry iXO ), Wheré\n ki lvaeheACROT 6H(CWY),tR:CALAIHN /1
for prepar Migre @mﬁ@ement'moﬁeﬂm¢al QEPnQb)d dee notlexc@8d B IR, andRabre theaarh €or
or am de tﬁ?o i ""d mm o o ﬂ‘ﬂ‘]o t arbensl e 'éﬁ’t{ E J”%! with trbrifregen cpmprise a
rel ationst Qud]fio ,bo,i, oﬁ, jm;ﬂf ti e EI PR Pt ivirogn- Balpgsp. tower

prepar| ng a cm Yo RS t6 adytink bf diimal1 &Y S¥brbfiFifd a ¥ARIoBnd WikePeifli® & E‘heﬂ 0
to 7, or atogetberpvr{hehqr fitrogeh doren aa Wr@lwnd)P@bﬁilnd;ifgqﬂlﬂd g gryug) to'5 arrl‘d th Eern

sumof a a H %) °'élk @PYB’f clgimsAl toef, lfiescbrepetingr alFomgpound wh eu:)rlm;:-so(t:Hz)2 or
clains 1, t ’:; 3° SHYB A fudigethyRinegronp and( Ry i) meshyl.(triflyasgmetion,

[ err] lﬂH to%n?@rl of clglﬁ'tsqrto ?ﬁor?:fapgﬁnegﬁﬁc%%%ga éi %%rfggmrala[(% r]

is [err] mhere |s an I nt'eger

i ndependent | y 0 to 5 and the SUH]Of a a 180stbes not exceed 5; [err] and R3
are the sane or different and are hy, gen, lower alkyl (1 to 4 carbons) or
t aken toéether with the nitrogen co ' I ni
het erocyclic ring (of four to six ri
hal ogen, lower 5 alkyl (1 to 4 carbons)\or Jkower al koxy (1 to 4 carbons)

5. A nethod according to any one of cl a'Cr’F§ to/fﬂzfor preparing a conpound
wherein err] and R3 taken together g trogen forma a pyrrol 'mf'k‘?o
{ cess &gording to any of clai

pi peri di no or norpholino group. 6.
to 5, for preparing a conpound where€ err] is F@HZ)Z or CH=CH, NR2R3 is a
group and R4 is nethyl,

pyrrolidino group or a dinethyl am'
trifluordnethyl, -10 nmet hoxy, brom) r chloro. 7. A process according to -any
qrrmla(l\/) [ err Nar

2 Salt, oot ﬁ, 'qaé'o?dhg R l°ﬁou;£ﬁﬁ Jxﬁ‘? Bloohd AL BPElEN,

a salt, es?é3?

claim 1. 8NRA Qﬁ@ﬁﬁ,oaﬁ&: ¢ hﬂﬂ]yf.&tﬁfua}ome yhherein in the fornul'a
(I'V) is = si egh erobess dccor@irig @d-braronp et ddimg erora]whemrpgk—ma nemesamsanﬂuEMborﬁl amethlayl
or trifl uosrowe€ihiR:Rs B(Orans toghe ¥cpntainieg Bngaccor di ng to any -one of cl ains

-8 wherein CA-18H PrEgRSRAENEIST 1P AR ARR of claismid ‘aﬁd‘"t"rfe"'@affﬂﬁn ffér°PT""?‘§‘dt°F'§ﬁ§°"f‘B'a
the X-contdfni ng ring. 10. A process according to any one of clains 1 to 6
for the ggreparati on of a conpound of thgyf®kula (V): [err] or a salt,

-

ester or amide thereof; wherein [er 0 R4 are as defined in claim 1.
N .
) R
40
CH=CH,—CHoN
R (V)
3
45
4 _
or a salt, ester or amide thereof; wherein R, to R, are as defined in claim 1. o/

11. A process according to claim 10 wherein R, in the formula (V) is a single bond, CH=CH or CH,CH,,

so NR2R, is dimethylamino and R, is chlorine or bromine.
12. A process according to claim 1 for preparing a compound selected from:
(E)-3-(6-(3-pyrrolidino-1-(4-tolyl)prop-1E-enyl)-2-pyridvl)acrylic acid
3-{6-(3-pyrrolidino-1-{4-tolyl)prop-1£-enyi}-2-pyridyi)propionic acid
(£)-3-(6-(3-dimethylamino-1-{4-tolyl}prop-1E-enyl)-2-pyridyllacrylic acid

55 (£)-3-(6-(3-pyrrolidino-1-{4-trifluoromethyliphenyl)prop-1£-enyi)-2-pyridyl)acrylic acid
(£)-3-(6-(3-pyrrolidino-1-(4-methoxyphenyl)prop-1£-enyl)-2-pyridyl)acrylic acid
(£)-3-(6-(1-phenyl-3-pyrrolidinoprop-1-£-enyl)-2-pyridyllacrylic acid
(E}-3~(6-(1-{4-chlorophenyl)-3-pyrrolidinoprop-1£-enyl)-2-pyridyl)acrylic acid
6-(3-pyrrolidino-1-{4-tolyl)prop-1£-enyi)-pyridine-2-carboxylic acld

50 (E)-3-(3-pyrrolidino-1-(4-tolyl)prop-1-enyl)benzoic acid
(E)-3-(3-pyrrolidino-1-(4-tolyl)prop-1-enyl)cinnamic acid
{E)-3-{{E)-3-pyrrolidino-1-{4-methoxyphenyl)prop-1-enyl))cinnamic acid
(£)-3-((£)-3-dimethylamino-1-(4-tolyl)prop-1-enyi))cinnamic acid
{£)-3-(3-(3-pyrrolidino-1-(4-tolyl)prop-1-enyl}phenyl)propionic acid

65 Or a salt, ester or amide thereof.

30
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11. A proce'ss according to claim 10 wherein:[err] in the forrrula

single bond, CH=CH or [err] 50 [err] is dinet hyJMH :I u"ﬂlﬁgl or| ne
or brom ne. 12. A process according to claim1l f ound
sel ected from . - EP 0085 959 Bt

(B)-3; (6- (1§Ap Erroa'céu Pk LA L RL s - enyl e 22 pyri.d | S GG iCordGh d

3- (6- (Bmpich el b e posna o o RTa Rl rSaiathd.
(E) - 3- (b~ (auh fg geaa%ag dp ﬂm&&b%ﬁl)f&hﬁhtl drkascHéHh 1.2cuaw1ts%)3 érhpHsbdanaCi d
55 (dt9p &F- I(rﬁigl(\@-tlwaqtlwé catpvond. intd desbdiatioh wdth Gy lwhive I’t:yhs)lplte:s[:bnﬁ or more
E—enyf)aczfis I"d eeterylic acid.

(E)-3-(6- { W? fPHihﬁB"’Ea’Eth“rPéfHMWH%HVPW% 1E—eny|) 2-pyridyl)acrylic
acid (E)-3-(6-(1-phenyl-3-pyrrolidi NOAY egyHl - E-enyl)-2-pyridyl)acrylic acid
(E)-3-(6-(1-(4-chl orophenyl)-3- r i di nopr,op- 1E-enyl)-2-pyridyl)acrylic

acid 16- (3-pyrrolidino-1-(4-tolyl ®fp- LE- enyl ) - pyri di ne- 2- carboxylic acid :
60 (B)-3-(3-pyrrolidino-1-(4-lyl ) pr@p- 1-enyl ) benzoic acid
(E)-3-(3-pyrrolidino-1-(4-tolyl)prop enyl)cinnam ¢ acid (X)
(E)-3-((E)-3-pyrrolidino-1-(4-netho payld,.pm rl-enyl))cinnamc acid
(E)-3s((E)-3-dinethyl am no-l-(4-|)prop 1-%n I?)C| nnam ¢ acid

9

(BE)~3-(3-(3-pyrrolidino-1-(4-to rop- 1- enyl ) phenyl ) propi onic acid 65 or
formul ation whi ch conprises a dyrpound of the formula (1) together with one

a salt, ester or am de thereof. EP 0085 959 81 13. A pharnmaceuti cal

or npre pharmaceutically acceptable carriers therefor and, optionally, any

ot her\'twmr@p%tﬂz»h Raand édneeme@nedlnlc'a'm1pn@)%e%*ydr°sP" ¥iCepagyl thgpracesmmma%t i cal
fornul & ef i ne C step of bringing the
active coﬁg'a%&af%‘%"éf'%§7 '5EYJé?qe8r{eW'?gr1a °°m<?3‘r"igl)°efrf°' |r3§econst| tutes one or
rmre .p accessory.ingredients. 15. A Bt ocess for the preparation of a

rr%énd of formula X, R1 CO2H VR7 [err] wherein [err] and X are as
def dinclaiml and [err] is , ogen or [err] acyl the process.
conprising either (i) in the ca aper e Qterr] is hydrogen, reacting a
conmpound -of formula XX [err] wherei n)& R3 R4 and X are as defi né¥Xfor
formifa X, with a compound [err] NR{F, an ester or am de group;:
or (ii) by reacting.a conmpound } ornula |1 40 [err] wherein [err]
and X are as defined for fornmul¥ with rmal onic acid. 16. A process for
t he preparation of a conpound , ormula Xl [err]

35

wherein R,, R;, R, and X are as defined for formula X, with a compound CH=CHCOR13. wherein éOR,, isan
ester or amide group; or
{ii} by reacting a compound for formuia XXl

40

T
CH,CH,NR R, (XX11)

50 R4

wherein R, Ra, Re, R and X are as defined for formula X, with malonic acid.
16. A process for the preparation of a compound of formula XI

R{COOH
88

Rg

(Xt)
Y, :

60

65

31
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31 EP 0 085 959 Bl wherein [err] is a [err] brvakeﬁ{—m—k-pm
hydr ocarbon group or a single bond; R4 is hydrog dr oxy,
cyano, [err] acyloxy, [err] al koxy or [err] aIk m“m@iyg tituted
by one to three hal ogen atons; Sgp g‘oBS- rr]
acyl oxy group. which process corrprl ses acy at| ng W|th a [err] acylating
agent them;ame;ggnglr: 'i oung \/\h&;\el nf[err] g‘les a hydroxy group. 17. \ﬁ(
process as cha$ 7 Pipplent 963 %?%&1%“

Fornul a | one OEVhre 5"' SYEnedy 42Tt °rvvhé Qﬁo&mﬁlmgjtmwd
are as PY 25 Pat ent anspruche for die Vertragsstaaten:
BE CH DE FR @Bsi&’,,pa&, xN,mﬁE 1. Verbindung der Formal (1) 30

, R1. C2H 3%vhich process comprises acylating with a C,_, acylatmg agent the/correspomiing compoypsl wherem Rsis

1) X C~~P|’2vdrmd;roup ~~~~~~~~~~~ s
L)X G S hese | gy AR S AR HPERRuP o

comp un

Kohl enwasser's gruppe oder ei ne Einfac b#;gqyng bedeutet; R2 und R3 gleich
oder ver schi eden sind und j edes V\assers 0 2'und Cl1-4-A kyI reprasentiert
oder 45 zusammen mt dem Stlckstoff fen 4- bis 6-gliedrigen, Stickstoff
ent hal t enden heterocyclischen Ring ﬁﬁg{?sserst of f, Hal ogen,

Hydr oxy!® Cyano, Cl.4-Acyl oxy, C,.4- ci-' 4- Al kyl bedeut et N.)dxity . -
gegebenenfal | s substituiert durch | Hal ogenat onme; X -N= oder -CH=
bedeutet; und 50 A und B j edes Wprsst bf f at ome darstel |t oder CA-CB
-C=C- darstellt. 2. Verbindung nac ppruch 1 mt der al |l genei nen Forne

(11) R1@®2H 55 XHACGCB \éZ
60 - CH4 .
(11) r~~~~ R~~~~ 65 4 4 32
wherein Ry, Ra, Ry, R, and X are as defined for Formula |. .
' o/

Patentanspriiche fiir die Vertragsstaaten: BE CH DE FR GB IT LI LU NL SE

1. Verbindung der Formel (1)

20 R,COH
X
/" |
28 | A—C—CiB Vi | (1)
CHy—N
Ry

40 ' ' R4

oder deren Salz, Ester oder Amid, worin
R, eine C,-,-bivalente aliphatische Kohlenwasserstoffgruppe oder eine Einfachbindung bedeutet;
R; und R; gleich oder verschieden sind und jedes Wasserstoff, und C,_,-Alkyl reprisentiert oder
45 zusammen mit dem Stickstoff einen 4- bis 6-gliedrigen, Stickstoff enthaltenden heterocyclischen Ring
bedeuten;
R, Wasserstoff, Halogen, Hydroxy, Cyano, C,. -Acyloxy, C,_+-Alkoxy oder C,_,-Alkyl bedeutew
gegebenenfalls substituiert durch 1 bis 3 Halogenatome;
X —N= oder —CH= bedeutet; und
50 A und B jedes Wasserstoffatome darstellt oder ~CA—CB —C=C— darstellt
2. Verbindung nach Anspruch 1 mit der allgemeinen Formel (i)

R,COH
- @
H
_ ya
A~C~-C—B Ao
\ (n
6o CH,—N g
. Ry
R
&5 : 4

32
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4 EP 0 085 959 Bi | 1 I, .111111 oder deren Salz, Ester
oder Amd, worin RL bis R4, X, Aund B die in Anspruc’lm,mm ut ung
haben. 3. Verbindung nach Anspruch_1 oder 2 __wobei R!I& mmﬁmmg)o
i st, wobei n eine ganze Zahl zw _scﬁ@no@ﬁ 95$ Bé‘t, oder é&int @ uppe *(CH2) a

CH:CH( CHZ) bmdeWréanaﬂ, I'-Hfédo&r HH%WO@:HQ,‘ His \49 R.eA mmin Qnéai'u%h?gé\.bmiie ﬁuagutmgq\aben.
Sunme\yon a ungdvéibirdungGaéh Nkpfuch @ logér. 2, wobei R, 4ine GGk NCHIN N, woben Gihé §4Rz&l 24hi
Anspruche lzvscerd ehisBoddecind-Grupms (OHA,| GHaCH(SHRE, wotih & i)d b unabhingig vdRibin@derD bis 5

| ANF~~~~~~ ~sind und die Summe.vontaqung| bS-night Ubersteigt. 82 5 CH2 NC

(1ila) R4i\ 20 4éle,rm$ Q?)chFQ"EEb’e' Anspruchi‘h&nﬁg gemafl den Formeln {lila) oder (lilb),

(1''l'b). 30 : : R.COO : R R4A 3s
oder deren Salz, Ester oder Amd, M Rl (C'EI-IZ)A i'st, wobei n eine ganze
Zahl zwi schen 1 bis 7 ist, oder ( CH (CH2) b, wobei a und b
unabhangi’§ vonei nander 0 bis 5 sin d di e, Sutme von a und b 5 nicht

ubersteigt; R2-und R3 sind gleich oder\verschi eden und sind Wasserstoff,

Ni edrigal kyl (1 bis 4 Kohl enstof fat omef=6der bilBzn zusammen nit dem
Stickstoffatom einen Stickstoff en ten _.|zét erocyclischen Ring (4("B}s
6-gliedrilg) und R4A bedeutet Wasse f, Halzog‘en, Ni ederal kyl (1 bis 4 40
Kohl enst of f at one) oder N eder al kox bis 4 Kohﬁaznstoffatome). 5.

Ver bi ndung nach ei nem der Anspruchg 1 bis 4, wobei R2 und R3 zusammen mit
dem Stickstoff eine Pyrrolidino-, Miaperi di no- oder Morpholinogruppe bilden.
6. Verbi ndung nach ei nem der Anspruche 1 bis 5, wobei R (CH2)2 oder CH=CH
bedettet, NR2RA eine Pyrrolidi nogruppe oﬁ/gé &i ne .Di met hyl am nogr uppe
bedeutet und R4 Met hyl, Trifl uornet \ <?’loxy, 4s Brom oder Chl or
bedeutet. 7. Verbindung der allge "Fornmel (I1V) nach ei nem der
Anspruchegsl bis 6 R 1C02H 55 , C=C

R2 (1 y(H-CH2 60

R oder deren Sal z, Ester oder Amd, woiG3R R bi;ﬂ% die in Anspruch 1 ()
genannt e Bedeutung haben. 8. Verbi ngeshfy nath,ARspruch 7, worin Rl eine

Ei nf achbipdung, CH=CH oder CH2CH2 ,. Mt et ; KIRZ\R% 65 bedeutet Pyrrolidino
und R4 bedeutet Methyl oder Trifluo ! hyl . .33

Raa

a5 oder deren Salz, Ester oder Amid, worin R, {CH,}, ist, wobei n eine ganze Zahl zwischen 1 bis 7 ist, oder
(CH,),CH=CH—(CH,},, wobei a und b unabhéngig voneinander 0 bis 5 sind und die Summe vonaund b §
nicht Gbersteigt; R, und R, sind gleich oder verschieden und sind Wasserstoff, Niedrigalkyl (1 bis 4
Kohlenstoffatome) oder bilden zusammen mit dem Stickstoffatom einen Stickstoff enthaltenden
heterocyclischen Ring (4- bis 6-gliedrig) und R,, bedeutet Wasserstoff, Halogen, Niederalkyl (1 bis 4
40 Kohlenstoffatome) oder Niederalkoxy (1 bis 4 Kohlenstoffatome). '
5. Verbindung nach einem der Anspriiche 1 bis 4, wobei R? und R® zusammen mit dem Stickstoff eine
Pyrrolidino-, Piperidino- oder Morpholinogruppe bilden. . _ .
6. Verbindung nach einem der Anspriche 1 bis 5, wobei R, (CH,), oder CH=CH bedeutet, NR,R; eine
Pyrrolidinogruppe oder eine Dimethylaminogruppe bedeutet und R, Methyl, Trifluormethyl, Methoxy,
45 Brom oder Chior bedeutet. '
7. Verbindung der aligemeinen Formel {{V) nach einem der Anspriche 1 bis 6

o —— i e
1.

AN R {CO,H
’ < 50 '
@)
55 | - S | (v)
. CH2N\ : :
R3
. 60 .R4

oder deren Salz, Ester oder Amid, wdrin R, bis R, die in Anspruch 1 genannte Bedeutung haben.
- 8. Verbindung nach Anspruch 7, worin R, eine Einfachbindung, CH=CH oder CH,CH, bedeutet; NR,R;
65 bedeutet Pyrrolidino und R, bedeutet Methyl oder Trifluormethvyi.

a3




| ipiiijl 111111 Iil 1111j 111111.*C L R S* EP 0 085 959 81 9. Verbi ndung
nach ei nem der AnsprCche 1 bis 8, wobei CA-CB ein arstel |t
und dij Guppe CHZNR2R3 in trans-Stellung zum X emmmﬂMEWHmstem
10. Verbi ndung der Fornmel W) néﬁoeogg@!,geraﬁnspr ¢ché 1' bi"%s 6 RT CO2H

W~~~ S o R tO

vCH CH2 Cmmmndung nach einem der Anspruche1 bis 8, wobei CA ang,a Doppelbindung darsteilt und di !
Re~~~~~ ~Gruppe GH:NRRyin 3ps St ? Xjeptha %‘PR' #Ptami d, worin R bis R4 die
in Ansprucf® feﬁ’ 5'?%1 % %@8&& "aﬁEe'H%'B %egng bnl hdung nach Anspruch 10, 2
worin R, eine Einfachbindung, 28202 bedeutet, NR2R3 bedeut et

D met hyl am no und R4 bedeut et Ch oder Brom 20 12. Ver bi ndung nach
Anspruch 1, ausgewAhlt aus: N Q ;
(E)-3-(6-(3-Pyrrolidino-1 -4-tol prop-1 E-e pgﬁz) 2-pyridyl)-acryl saure, '
3-(6- (? Pyrrolidino-1-(4-tolyl)-proppgd_Esemd N-2-pyridyl)- prop|0n5|ure
(E)-3-(6-(3-Di nethylam no-1 -(4-tol )-pr%p (V)
E-enyl)-2-pyridyl)-acryl saure, Ra
(E1-3-(6-(3-Pyrrolidino-1-(4-tri met hyl phenyl ) - prop

'lE-enyI) 2-pyridyl)-acrylsiure, ' : :

(E)-3-66- (3-Pyrrolidino-1- (4- mehoxyphenyl ) - pr op- 1E- enyl ) - 2- pyri dyl ) - acryls
aure, (BdeBadrbir bz, ER&GDALr .Q}’Mrﬂ'd is'H0 Ble APAS; ﬁcﬁwhaan%e@xaéuﬁm hagdh! y! siure,
{E) - 3- ( 6- ( 1{ASRiRdunG @8N AnsBrubly N0, QlorilIH) @fe CifakbiRdunb,) CH=GH bdefl L ;ca-@%adu&ture
6- (3- rmmm nhdnmetjprmétuvlamhyhyd @.rb;pemﬁetlBhbnyde)-prrrl di n- 2- car bonsaure

( E) 3- {0 - benzoesaure, 30 \J
ERRERS m‘ e "'g;b ‘ﬁi‘ i ST

( E) 3-( ( E) 1é 2 3[6? ME\‘me 1'( ylpgc%éare enyl) - zi nt saure,

' - 3- ( ( E) {53-3L{5-(Beriykryl dﬁ'f’élﬂli‘(ﬂ-trfﬂuo y v))-pRopPiB=ehy!)-BENdy!)-ackyisdumaur e,

(E) 3- :(53- :E)P;tﬁ-(eeﬁvrrdhdnm-ﬂﬂ-n(eﬁmtmh )-pmpeqﬁ-eiw')—zengridw—gdmtytel - propionsi ure -

zur Herstellung eiNaér

oder deren‘ T (1-Ah 'nmfplaﬂ 5vl)-2pv119 1)-agey
Ver bi ndung ! % Eg QE@I é&i& '_PcYa'f_ oy ?ﬁ’ﬁ@@ﬂﬂe a) Reaktion einer
{3- o-

Vérblndung(

nzoesaure
A- C- $o- B 48)-3-(3-Pyrrolidino-1 (4~tolvl) prop-1 -anyl)-zimfsdure, X~~~~~~ \ H2L
V 45 (E)-3-((E)-3-Pyrrohdmo- -(4-methoxyphenyl)-prop— -enyl)-zimtsaure,

(VI ~~~~~~~ 8'ﬁ1" °'¥H AroRs h’ﬁﬂ‘HﬁMSW'HNRZRB worin X, A, B und Rl
bis R4 dj eéﬁ ik ¢ BYUROP VNG REBE  und L ei ne
AUSLT | sst sgny NioRaber ik Heiellon efna.l \lle‘iblﬁ‘dtﬂ Mﬁi@#&&qawn&ﬁmﬁ&rﬂaﬁmfaQeM

her gest el | ta) ReakttbareirROVérbindung ider Fskm |@hi2 und A und B Wasserstoff sind,

Reaktion einer Verbindung der For rrel W €PH RS 55

x

40 : . H .

A—C-C—B

) \CH2L ) :
45 (V1)
| o

s0 oder deren Ester mit einem Amin HNR2R3, worin X A, B und R, bis R, die in Anspruch 1 genannte

Bedeutung haben und L eine Austrittsgruppe bedeutet;
b) falls eine Verblndung gemaR Formel (I} hergestellt werden soll, worin R‘ {CH,)s und A und B

Wasserstoff sind, Reaktion einer Verbindung der Formel (Vil),

| | Rs
55 :

CH—CH,~CH,NR,R _ (V1)

60 . ;
R 4

65
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—_—

60 . : CH- CH2- CH2NAF,

(VI1) 65 34 A L M S EP O 085 959 81 vvorinﬁ mfﬂﬂm{”me in
Anspruch 1 genannte Bedeutung haben und R5 ein Hal ogenato ) t

ei ner Cl-6-Al kyl Iithiumverbindung egder Behandlung mt

Kohl endi oxid; c) falls eine Verbi'n?aﬁga%gégregl (1) hergestellt werden
sol'li, swor i n wbrin(}XCH2 )R, RodreGiriaksgrich 1geshnate Belidiitung RetRktund® R, éh ASIBgeYBLIN badeursy mit
der or mel (éiﬁdé?_s-sl.kﬁiiﬁ)u%:erblnd®gmndﬁ}adﬁfolgender Behandlung mit |§ohlendioxid: _

{ VI11) CH2NRzRfallsmingyerbindyng nech Erm ) hFeeswﬂwwnc% worin &R e CHIGbin 47t &
‘Bedeut ung haBeReakton eer arpipduos SreaRe W i g- 20 Reagens zum Verknupfen der
Seitenkette CH=CH(CH2) bCOR6, worin COR6 ei
ist, mt - falls gewnscht - nachfolg
~d) falls eine Verbindung nach For nel
CA- CB ei ng,Doppel bi ndung bedeutet: (i)

6HSaur e, Ester- oder Am dgruppe
Depr ot ekti on der Carboxygruppe;
Kergestellt werden soll, worin’
aktizon ei nes Esters, Am ds oder
Car bonsauresal zes ei ner Verbindung nach = ipel (1X): 25 R

ALl
R1 CO2H (I'X) 30 mtyseinemgeeigneten Wttig- Reage%s )
fM die Verknupfung der Seitenkette = NR2B8,NRyRgi n X und R, bis R4 die
in Anspruch 1 gegebene Bedeutung habe t-fal?s gewunscht - nachf ol gender

Depr ot ekt i’®n 35 der Cafboxygruppe; (ii I mnierung von R OH aus ei ner
Vef bi ndung nach Fornel (X): Rl CO2H OR7 (X) CH2CH2NR2R3 450 50 oder
deren Ester oder Anid, worin X, R bis R die in Anspruch 1 genannte N
Bedeut ung hawein Xidd B8 Riawnd 8¢ die iff Anspryel 1 qsnau(mﬂ?gg%w@% t efemigee “l"gf ¥

i ner - s rlgrw,p" d eitenk wCORe, worin COR, e re, Ester-
e neb' Ver BPn m%?ul'ug?e'?gtﬁut— a slgzwgn cht is?ac%f?ﬁlngéﬁzDeprotektio der'Carboxygruppe;

( Xl ) 60 d) falls eine Verbindung nach Formel (I) hergestelit werden soll, worin CA—CB eine Doppelbindung
: bedeutet:
! {i) Reaktion eines Esters, Amids oder Carbonséuresaizes einer Verbindung nach Formel (IX):
i
25 :
' o)
N :
: : X .
. @ (" H—RicozH (1X)
30 : .
. Ry '
mit einem geeigneten Wittig-Reagens fir die Verkniipfung der Seitenkette =CHCH,NR,R;, worin X und_ R,
bis R, die in Anspruch 1 gegebene Bedeutung haben, mit— falls gewiinscht — nachfolgender Deprotektion
35 der Carboxygruppe; .
(ii) Eliminierung von R7OH aus einer Verbindung nach Formel (X):
' Ry COH
| " | ¢
| | OR,
| _ (X)
L . / CHZCl-_IzNRth3
a5
I
;~ N R4

! 50 oder deren Ester oder Amid, worin X, R, bis R, die in Anspruch 1 genannte Bedeutung haben und R,
' Wasserstoff oder C,.,-Acyl bedeutet;

5 (iii) Reaktion einer Verbindung gemaR Formel (XI):

: R{CO,H
55 1.__ 2

Rg (X1)

60
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50~~ 65 35 EP O 085 959 Bi mt einem Amin HNR2R3, worin X, Rl bis R4 die

ibgdéﬂtsg[ chh | genannt e Bedeutung haben und Re ei nﬂmnml"lmnm"lﬂ'r

11 a) gegebenenfalls anschli eBenc# &w n?il ner Vérbtndlng ndch For nal
: . , - (

(1) in eineandere 3 Verbindung durch I sonerisierung einer
Doppel bi ndmt‘g;nerrRUduZiNBERd,rvg)mD(n&rblsnﬁidle imAsispctet gebaribogiedédsinychabapand B kire C,\J

Ent esterurfg‘l'ﬂ’efﬂf des ” g on

14. Pharrr% ﬁf urc %m glﬂequ ﬂ#ébb%}lgﬂﬂ ?'Eng‘ éelﬂbetﬁ%\ehi
zusamren 1§ es{gﬁj?, Tragern dand.
gegebenenf a Pﬁsﬂﬁlﬁie&ll‘kcﬁé’lmbaﬂ Ls:a#aedan a& dgrtin@irgeer Fokel (Weﬁsa&adumﬁt hdrer
Ver bi ndun gemalhrareﬁmhmmaze(unéch meﬂmtiarene'n'agteu ufieh gpgebereafalls binderéh2therapeutisoBen
medi zi ni s@sEadgidRndung. Qﬁ he %ovm schenstufen emaB den Fornmeln $ X)
bis (X} 9 él qfnw& T\Z( erqugjﬂfn%tgemﬁ royel )Snach einem ‘der Ansprache 1 bis 12, zu

Q . Eg;'usc he Zwischenstufen gemaB den Formeln (X) bis (XIl), wobei Formel (iff hutet200Q 4
worin X, RI bis R4 die in Anspruch 1 gerpqoo;;.e Bedeut ung haben.

Pat ent anspruche for den Vertragutag '
) 1. Verfahren zur Herstellung ei
Rl C2H H 35

(I'A) #079s H2 N ,3 40

Ester oder Amid, worin Rl eine Cl. nte aliphatische :
Kohl enwasserstoffgruppe oder eine ach®i ndung bedeutet; R2 und R3 gleich
oder verf%chi eden sind und Jades fstof f, und C _4-A kyI reprasenti ent
oder a; zusammen mt dem Stickstof nen 4- bis 6-gliedrigen, Stickstof

ent hal t enden het erocycli schen Ri bedeut en; R4 Wasserstoff, - Hal ogen,

Hydr oxy, GQpfamg, R,Gkﬁld&yhﬁsﬁjuchﬁ‘lgeﬂanﬂelewgumd&abﬁl 4- Al kyl bedeut et
gegebenehfal | s substituiert durch 1 bis 3 Hal ogenat one; -
o X -N= oBﬁP““'EFﬁ"WHE@R“é(‘""@Hﬂ%T A und B jades Wasserstoffatome  \JJ

darstellt o a) Reaktion einer
Ver EI n dung (Cjigr OI‘ rm H%?\unggkét\fé dxgdun&jggraéﬁfepﬂ )

)é\/erbl ndung der Fornel (l): Fi 1CO H 30

 CHaNRyRg
R4 oder deren Sal gy,

R,CO,H
30
X
H
' A / |
35 _ . : —C—C<B /R2 (1)
CH,~N
O ™M
R

oder deren Saiz, Ester oder Amid, worin
R, eine C,_; bivalente aliphatische Kohlenwasserstoffgruppe oder eine Einfachbindung bedeutet;
R, und R, gleich oder verschieden sind und jedes Wasserstoff, und C,_,-Alkyl reprisentiert oder
45 ;L:jammen mit dem Stickstoff einen 4- bis 6-gliedrigen, Stickstoff enthaitenden heterocyclischen Ring
euten;
R, Wasserstoff, Halogen, Hydroxy, Cyano, C,_,-Acyloxy, C,_,-Alkoxy oder C,_,-Alkyl bedeutet , -
gegebenenfalls substituiert durch 1 bis 3 Halogenatome; N
X —N= oder —CH= bedeutet; und
50 A und B jedes Wasserstoffatome darstelit oder —CA—CB —C=C— darstellt

umfassend:
a) Reaktion einer Verbindung der Formel {VI)
| Ry COoH
55 '
X
H
A-C-C-B _ (V1)
60
CHaL.

H

65
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RL 002 H 55 H | A ~==(VI) 65 36  EP

0085959 B1 ' C L N S * oder m Ami n
HNR2R3, worin X, AL Bund RL bis R4 die in AnsprquH amwlglﬁy utung
un

haben, und L el ne Austrittsgr upap bqusjg 9 B9) faI I*s &i ne

Forrrel (1 steIJt wer en R/?wg und A und B V\asserstoff
si nd, \Re L Ifb [Sethrgl h&f ffj‘ ls R4 die in Anspruch 1 genannte

~~~~~~~~~ f A1) el ormel " hergestellt werden soll, worin R' (CH,J, Yind IASurfl V0T i N
X, R2, Rﬂassaétoﬂlsmd|Raanhbspuhen)hrb]ndgeg1mrrb@1 put ung haben und RS ein _

Hal ogemat om bedeutet, mt einer Cl-, ,n kyI | 'i t hi umver bi ndung und

nachf ol gender Behandl ung mt Ko "LP c) falle eine Verbindung
nach Formel (1) hergestellt wer 0|I, vvorin R (CH2), CH=CH(CH2)b und a
0 ist, Reaktion diner Verbindun Formel (Vill) CHOH (Vill) 30
CH2NRZEF13 A4 35 worin X, A B, R2, und R4 die in Anspruch 1 genannte

Bedeut ung haben mt ei nem geei gnet e HWBQT%NRgagens zum Ver knupf en (&
Seit enkette CH=CH(CH2) bCORG, wor ei ne vorstehend definierte Saure,
Ester- oder Am dgruppe ist, mt al Il s gewunscht - nachf ol gender
Deprot,gktion der Car boxygruppe; al I's di ne Verbindung. nach Fornel (1)
hergestellt werden soil, worin - CB di ne Doppel bi ndung 490 bedeutet: i)
Reakti on .ei nes Esters, Ami ds odar Car bonsdur esal zes ei ner Verbi ndung nach
For mel (Wweotjn X, B4, R, die in Anspruch 1 genan|;1f’cee'g Bge}d;’eul‘t;ér;.;‘;1 hadl;: und R; ein H;logznatom bedeutet mit
R1 CIpZH(?")@[CM@U"'thwmveeﬁ'mmgw e an Ré'a ndigrd:d| ung
der Seft engb‘gﬂ nﬂde?qgﬂgamdb ?gsfﬁratﬁ'dm T ctiechisthh i
gegebenes'Be?feu "e'"ﬁr apen. g g_wmscht - nachf ol gender Deprotektion
der Carboxygruppe; ii) Elimni er un R OH aus ei ner Verbi ndung nach
Forrrel’s(X): ss 5S RR CO2H OR7

H
o/
A—C—C-B -
. {VI})
20 CH,NR,R, :

Rq
35 worin X, A, B, R,, R; und R, die in Anspruch 1 genannte Bedeutung haben mit einem geeigneten Wittig-
Reagens zum Verknilipfen der Seitenkette CH=CH(CH,),COR; worin CORg eine vorstehend definierte
Saure, Ester- oder Amidgruppe ist, mit — falls gewilinscht — nachfolgender Deprotektion der
Carboxygruppe,
d) falls eine Verbindung.nach Formel {1) hergestelit werden soll worin CA—CB eine Doppelbindung
. 40  bedeutet:
i) Reaktion eines Esters, Amids oder Carbonsauresalzes einer Verbindung nach Forme! {1X):

0

45

\/ _ o

50 mit einem geeigneten Wlttlg-Reagens flir die Verknupfung der Seitenkette =CHCH,NR,R,, waorin X und R,
bis R, die in Anspruch 1 gegebene Bedeutung haben, mit— falls gewinscht — nachfolgender Deprotektion

der Carboxygruppe;
ii) Eliminierung von R’OH aus einer Verbmdung nach Formel (X):
R1COsH
P 1C0,
X
OR
7
(X)
60 _ .
CH2CH2NR2R3
65 Rg4
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60 ._ .. CH2 CH2NR2R3—65
x4 37 EP 0 085 959 Bl c "

--M n Ester
oder Amid, worin X, RI' bis R4 die iB Anspruch 1 geﬂ“‘“mﬁm wﬁﬂﬂhaben
und FW Wasserstoff oder C, 4-Acy, Bl IR R RN s
1iii ;/\)Reakt I on ei ner Ver bi ndung gn’@%ﬁh@l B(1)(_I )

] 5 oder deren Ester oder Amid, worin X, R, bis R, die in Ansprugﬁll %H\té &Qeut’laﬂ haben und |

/| ts Wasserstoff oder C,_,-Acyl Bedeutet;~~~~~~ R75 4 mt einemAmn HN R3 WOT |

X, RL bis R4iiiiReskliqn eiyes erbiotiuny agedl fermel BBdeut ung haben und R8 eine C1, 4-
Acyl oxygr uppe bedeutet; e) gegebenenfallg %achl i eBendes Umnandel n ei ner
Ver bi ndung -nach Fornel (l) in eine @R Ver bi ndung der Formel (1)
durch | someri sierung ei ner Doppei bi Reduzi erung ei ner oder nehrere,
Doppel bi ndungen oder Entesterung de™f§ ppe. 2. Verfahren nach (XI)
Anspruch, 1 zur Herstellung einer Verbind ach Formel (11) R1CO2H 25
X~~~~ H 30 _ V4 A-C-CB R2

\CH2. ((I 3S~~~~~~~~~~~~ R R4 oder d Sal z, Ester oder Amid, worin R bis
R4, X, Aund B die in Anspruch 1 g4 te Bedeutung haben. 3. Verfahren
nach ei nem der Anspruche 1 oder 2 erstel lung ei ner Verbindung, worin
R ei ne’40 G uppe (CH2), bedeutet R,worin n eme ganze Zahl von 0 bis 7 ist,

4 .
oder eine iCHRRR. Wk b > , i und b_unabhangi )
vonei nand;gﬁmﬁ;%eaéﬁ?ﬂ; U'H'g&!dl‘e éﬁ?ﬁ%&&%ﬁr{ﬁ% 1Lﬂ‘l§ "BQE'B% ?lelu(t:ur?gtaﬁb_r?&“'s'{]@ﬁe&e%‘ﬁ.
Ver f ahr en na fyegebenenfalie lansdhiBendel &mwddiéin Jindt! Verblndisiigehach! Fernfal NEIn 8d Brhdertung
nach Fo quyprb@pqmga;er Fetemel (mdmgy Isg@efiSicDO¢irdr BOppelbindung, Reduzierung einer oder mehrere |
5 . e/

H c= oppelb@ungen oder Entesterung der Estergruppe. C=C R CH2 N
( il a) 2. Verfahren nach @ﬁp?ch 1 zur Herstellung einer YT'PEPB")"QS'S%'BFW% )
R4 ' R1C02H
25
OX -/
H
/ .
30 . A-C-C-B /Rz |
CH2-N\ ()
R ' .
35

oder deren Salz, Ester oder Amid, worin R, bis R,, X, A und B die in Anspruch 1 genannte Bedeutung haben.

3. Verfahren nach einem der Anspriche 1 oder 2 zur Herstellung einer Verbindung, worin R, eine

40 Gruppe (CH,), bedeutet, worin n eine ganze Zahl von 0 bis 7 ist, oder eine Gruppe (CH,), CH=CH(CH,),
bedeutet, worin a und b unabhéngig voneinander 0 bis 5 sind und die Summe von a und b 5 nicht

Ubersteigt.
4. Verfahren nach einem der Anspriiche 1 bis 3 zur Herstellung einer Verbindung nach Formel (llla)
oder (lilb) '
4 R,COOH
1 R4COOH
N | : ' N
o /H _ _ H
c=c\ | R2 | s=¢” Ry
CH,—N (inay “CH,—N (1ib)
* N\ 2 A
R3 . R3
55 .
RaA - Rya

60 oder deren Salz, Ester oder Amid, worin R, (CH,), ist, wobei n eine ganze Zah! zwischen 1 bis 7 ist, oder
(CH,),CH=CH—(CH,),, bedeutet, wobei a und b unabhéngig voneinander 0 bis 5 sind und die Summe von a
und b S nicht Gbersteigt; R, und R, sind gleich oder verschieden und sind Wasserstoff, Niedrigalkyl (1 bis4

* Kohlenstoffatome) oder bilden zusammen mit dem Stickstoffatom einen Stickstoff enthaltenden
heterocyclischen Ring (4- bis 6-gliedrig) und R,, bedeutet Wasserstoff, Halogen, Niederaikyl (1 bis 4
65 Kohlenstoffatome) oder Niederalkoxy (1 bis 4 Kohlenstoffatome).
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RAA~~~~~~~~~ 4 60 oder deren Sal z, Ester -oder -Am d,—worim R ISt

wobei n eine ganze Zahl zw schen 1 bis 7 ist, oder
bedeutet, wobei a und b unabhangig vonei nander 0 b| Sunne
von a und b 5 n| cht uberstel ot; Iﬂ:mcasegsgmgl ei scs |e en und

si nd Wagser st Ni e Kohl ens offato oder ﬂ? s
Zusanmsh L g ﬁgng: "%é’% %’ gv wonn und R
het erocycFr'ls & rf\ech( eP rjé&{kel é" g lgr%rréﬁ sém) Bder _

Hal ogen, NHedlebedek:yi NB;'thhSPyiroﬁdﬁnd@Jbbe&dﬁia'ﬁi anh@fmba gfrupN euta mwe(tﬂyi

4 Kohl edsfl GWOHNSM)MG"BEY BrorEpd@ GB90 bale@at. 14 S * 5
Ver f ahr en nalc Ne@PrEMPeRTinemhdss Antarieha T Bis$ ur Hassteliupg S‘t‘%lvleiﬁ’ﬁﬁ“‘?-ﬂ 'h"'é'l‘ Formel (IV):
Ver bi ndung, worin R2 und R3 zusanmmen mi tg gggp, Stickstoff eine Pyrrolidino-,
Pi peri di no- oder Morpholinogruppe bild 6 Verfahren nach ei nem der .
Ansprdche 1 bis 5 zur Herstellung Verb| ndung, worin R (CH2)2 oder
CH=CH bedeutet, NR2R3 eine Pyrroli ruppe oder eine Di net hyl am nogr uppe
bedeutet und R4 Methyl, tu 5 Trifl thyH, Methoxy, Broin oder Chlor
bedeutet. 7. Verfahren nach ei nem der Cche bis 6 zur Herstellung

ei ner Vgrbi ndung nach Fornmel (1V): i E_R C&ZCI'-_l'Z,J\rO' B I - -, (v CGGQvy-
IF -
t e CH2N @ N % oder deren Sal z, Ester .

oder Amd, worin.Rl bis R4 d|e in pruch 1 genannte Bedeutung haben. 8.
Ver f dhpgn nach Anspruch 7, worin RR, in Fornmel (1V) eine Einfachbi ndung.

CH=CH oderyq Lt (chidaD edHidel amiRabh el in AL ISt W Hladhung RaE! €t
Methyl oder g et p?f,"ca 7, Meﬁf ebﬁﬁj pivir )Jéhélé% ol @nﬁ ) &im@qz
wor i n CA- Gitiegien eNRER)[beadukt nﬂwngndamcsm.edeaéum Mathli ﬁeeﬁnﬂasmpﬁl in

trans- Stel | Lﬁaye'ia!l'mnmaM|m des AdsanicRe i IS§t ‘ewin CAreCcB euterﬂqnh'c'endma@hrseﬂtnemd&er

H
égsp(_gcﬁe %Fg rﬁl hren nach einem JleT*qusg‘n)J%ﬁﬂ erste‘ﬁhpg einer Verg_mgt?ng er Forme (W H
( CH CH2- CH2N 35 R1C02H
R3 40 oder deren Sal z, Ester oder =g, worin RI- bis R4 di e in Anspruch 1
gegeben® Bedeut ung haben. 11. Verf nach Anspruch 10, worin Rl in
Formel (V) eine Einfachbi ndung, oder CH2CH2 hedeutet, NR2R3 bedeut et
Di et hyl ami no und R4 bedeutet Chlor oder Brom 48 12. Verfahren nagGh

o -Alagewahi t aus:
rop-1 E-enyg).- 2- pyridyl)-acryl saure,
-enyl)-2- pytai dyl ) - pr opi onsaur e,

Anspruch 1. zur Herstellung einer Verbi
(BE)-3-(B-(3-Pyrrolidino-1 -(4-tolyl
3-(6-(3-Pyrrolidino-1-(4-tolyl)-pr _
(E)-3-(6-(3-Di net hylam no-1-(4-tol prop-| E-enyl)-2-pyridyl)-acryl saure,
(E)-3-(6-(3-Pyrrolidino-1 -(4-tri{d uornet hyI phenyl)-prop-1
E- enyl )#2- pyri dyl)-acryl saure, 50 '4 (E)-3-(6-(3-Pyrrolidino-1
- 44- et hoxyphenyl ) - prop-1 E-enyl)-2-pyri dyI )-acryl sgure,
oder deren Salz, Ester oder Amid, worin F\'1 bls R. die in Anspruch 1 gegebene Bedeutung haben.
- 11. Verfahren nach Anspruch 10, worin R, in Formel (V) eine Einfachbindung, CH=CH oder CH,CHz
bedeutet, NR,R; hedeutet Dimethylamino und R, bedeutet Chlor oder Brom.
45 12. Verfahren nach Anspruch 1 zur Herstellung einer Verbindung, ausgewéhit aus:
. (E}-3-(6-(3-Pyrrolidino-1-(4-tolyi)-prop-1E-enyl)-2-pyridyi)-acrylsdure,

\_ 3-(6+(3-Pyrrolidino-1-(4-tolyl)-prop-1E-enyl})-2-pyridyl)-propionsédure,
(E)-3-(6~(3-Dimethylamino-1-(4-tolyl)-prop-1E-enyl)-2-pyridyl}-acryiséure,
(E)-3-(6-(3-Pyrroliding-1-{4-trifluormethylphenyl)-prop-1E-enyl)-2-pyridyl}-acrylsdure,

50 {E)-3-{6-(3-Pyrrolidino-1-{4-methoxyphenyl)-prop-1E-enyl)-2-pyridyl)-acrylsdure,

: {E)-3-(6-(1-Phenyl-3-pyrrolidinoprop-1-E-enyl)-2-pyridyl)-acrylséure,
(E)-3-(6-(1-(4-Chlorphenyl)-3-pyrrolidinoprop-1E-enyl)-2-pyridyl)-acrylséure
6-(3-Pyrrolidino-1-(4-tolyl)-prop-1E-enyl)-pyridin-2-carbonséure
(E)-3-(3-Pyrrolidino-1-{4-tolyl)-prop-1-enyl)-benzoesaure,

55 {E}-3-(3-Pyrrolidino-1-(4-tolyl)-prop-1-enyi)-zimtsdure,
(E)-3-((E)-3-Pyrrolidino-1-{4-methoxyphenyl)-prop-1 -enyl)-umtsaure,
(E)-3-{(E)-3-Dimethylamino-1-{4-tolyi)-prop-1-enyl})}-zimtsaure,
{E}-3-(3-{3-Pyrrolidino-1-{4-tolyl)-prop-1-envl)- phenvl)-proplonsaure.

oder deren Salz, Ester oder Amid.
60 13. Pharmazeutische Zubereitung, umfassend eine Verbindung der Formel {l) zusammen mit einem
oder mehreren pharmazeutisch annehmbaren Trigern und gegebenenfalls anderen therapeutischen
Bestandteilen.
14. Verfahren zur Herstellung einer pharmazeutischen Zubereltung nach Anspruch 13, bei dem die
aktive Verbindung mit einem Tréager zusammengebracht wird, der einen oder mehrere Nebenbestandteil(e)
65 darstelit.

39




(E)-3-(6-(1-Phenyl -3-pyrrolidinoprop-1-E-enyl)-2-pyridyl)-acryl saure,
(E)-3-(6-(1 -(4-Chl-orphenyl)-3-pyrrolidinoprop-1

E-enyl)-2-pyridyl)-acryl saure 6-(3-Pyrrolidino-1- 1451'““”“‘““"““93““‘

E-enyl ) -pyridi n-2-carbonslure (E)-3-(3-Pyrrolidino- 1

-enyl )-benzoesiure, 55 (E) - ER 301085 959dBho- 1 - (2-tol W ) "prop-1

-enyl ) -zi nt & v - 3 j. 0 - t hoxyphenyl ) - pr op- (
-enyl)-zi m?Z%@?re%-%r-%ﬁ%‘%q%@%@&hg aﬁpﬁ%wfié{(rz- tolyl)-prop-1 J
-enyl))-zimsiure, (E)-3-(3-(3-Pyrrol jB{d@®HL- (4-tolyl)-prop-1-

-enyl ) ; phenyl ) - propi onsaure, oder/d9Qfen Salz, Ester oder Amd. 60 - 13.
Phar mazeut i sche Zubereitung, unf ﬁ‘ d ei ne Verbi ndung der Fornel (I)
zusamen mt einem oder nmehreren P 1 sch annehnbaren Tragern u
gegebenenfal | s anderen therapeuti schepBestandteilen. 14. Verfahren z )
Herstellung einer pharmazeutischeg H egNReh Anspruch 13, bei dem

di e akfive Verbi ndung mt ei nem r zusammengebracht wird, der einen
oder nehrere Nebenbestandteil (e) darstellt. 39 EP 0 085 959 Bl

* _ cL . M -S 15. VerfaMren zur Herstellung einer Verbindung der
For nel A(X): Rl COOH 5 R4 X OR7 (X) H
OH NR'A to. - 2 23 R4 r4
worin R porldR Radfle Reyind 5 dle dn fteRrupt! defigisre aafetunghaben ‘@Ftﬂéwgﬁ”aré[?%l?ﬁﬂ Gra6¥l und®
R7 MMsser stipigt d&&%ﬂ,o@f&ﬂ;%éﬁb&kofh&ﬂaﬁmbinm& astegrediweder (i) fur den Fall,
daB R7 Wasserstoff ist, eine Verbi ndugrg der Formel XX 20

Br Qx 20H 25 W
(XX) - CH2CH2NR2R3 ' Q 30

A4 worin R2, R3, R4 und X die in ¥el MX) gegebene Bedeut ung haben,
ungesetzt wird mt einer Verbind CH=CGYOR13, worin COR13 eine Ester-

oder Asidgruppe ist; oder (ii) einée VpLbi ndung der Fornmel XXl I CHO 40xX) -

OR7 (XXI'l1) , 0o~CH CH NR A3 45 CH,CH,NR,R, U 1

1
worin Ry, Ry, R, und X die in Formel (X) gegebene Bedeutung haben, umgesetzt wird mit einer Verbindung
CH=CHCOR, 3, worin COR,, eine Ester- oder Amidgruppe ist; oder
25 (ii) eine Verbindung der Formel XXII
40
, (XXH)
45
| R* _
worin Ry, Ry, Re, R; und X die in Formel (X) gegebene Bedeutung haben, umgesetzt wird mit Malonséure. O/
16. Verfahren zur Herstellung einer Verbindung der Formel (X1)
%0 R, COOH
R -
8
55 (XI})
60
. Ry
worin -

R, eine C,_;-bivalente aliphatische Kohienwasserstoffgruppe oder eine Einfachbind_ung bedeutet;
R, Wasserstoff, Halogen, Hydroxy, Cyano, C,_s,-Acyloxy, C,_,-Alkoxy oder C,_,-Alkyl bedeutet,
65 gegebenenfalls substituiert durch 1 bis 3 Halogenatome; '
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R4 worin R2, R3, R4, R7 und X die in Fornel (X) gegebene Bedeutung haben,
ungesetzt wird mt Ml onsaure. 2 16. Verfahren zur Hérsteltung et ner 1§

ot sar 1 ) % e gomssse w1 o) HILIMNIMIIN T

0”4 rine Ry._€ te aliphatische | ennasserist of T gr uppe oder
ei ne- %%Qﬁk J g,e__&, J%L:gﬁ . Wasserstoff, HaI ogen Hydr oxy, Cyano,

C, . 4- Acyik entypre !(t)b Grdﬁrf R,Gif\@'!%lléy\}gr&b@dﬁéﬂe%t mﬁ%m@%@ﬁb%ﬁﬂfﬁbinﬁne!
substlt@nvmwmrch 1 bi s 3 Hal ogenat one; 40 EP 0 085 959 Bl |
| 11 jj_ 1 % i?{fgmremg_fglA%sﬁpi@n it p/prfqgrensschntt (e}, worin die Verbindung der Formet {l) eine R
LR A L gtbinduing rach For .M  S* X -N= oder -CH= bedeutet; und Rg eine .
Cl. 4- Acyl oxygruppe bedeutet; die entspregehende Verbi ndung, worin Re eine
Hydr oxygruppe bedeutet, mt ein -Acylierungsmttel acyliert wird. 5
1~7. Merfahren nach Anspruch 1, X ahrensschritt (e), worin die Verbindung
der Formel (1) eine Verbindung FojoreNRgRd |) ist, RL COOH CH2N ‘

(XI1y) is 0] Hwrin R, , , R4
und X.die in Fornel (1) gegebene B¢deWwyung haben. Revendi cations pour |es
Et at sscontractants: BE O DE F | THLi LU NL SE 1. Conpose de fornule
(I) RCOH1 2 30 HCH-N 35 RR
un sel, ester ou am de de celui-ci, obi
RI est un radi cal hydrocarbondaliphati que bivalent en CL.,7 ou une |iaison
simpl£;, R2 et 'R3 sont identiques ou differents et sont chacun un atone

d' hydr ogeier,oRp, R:alld wellX did inFatres Yll gegehendBeteytupg habensenbl e avec | atone

d' azote, forment un radical heterocyclique azot6 conptant quatre a six

chat non8evendicationspourles Etats cantrastants: BEFMEB U UALISEgene ou radi cal

hydr oxyl e, Eé/rﬁ;ﬂ:@é dggwﬁ‘ﬂgw oxy, Cl.4al coxy ou Cl.4al coyl e 6vent uel | enent

substjitu6 pa tones d' hal ogene; X est-N= ou-CH=; et A et B
repr 6sent ent chacun un atone d' hydrofgfetbu bien -CA-CB reprbsente -C=C-.
: X '
30 . H
A-C-C-B /H2 o
_ : - CH,~N
35 \R _
3

40- ou un sel, ester ou amide de celui-ci, oU

R, est un radical hydrocarboné aliphatique bivalent en C,_; ou une liaison simple;

R; et R, sont identiques ou différents et sont chacun un atome d’hydrogéne ou radical C,-alcoyle ou
bien, pris ensemble avec I'atome d’azote, forment un radncal hétérocyclique azoté comptant quatre 3 six ;
chainons;

45 R, est un atome d'hydrogéne ou d'halogéne ou radical hydroxyle, cyano, C,..acyloxy, C,_4alcoxy ou
: C,-.alcoyle éventuellement substitué par 1 & 3 atomes d’halogéne;
) b X est —N= ou —CH=; et
A et B représentent chacun un atome d' hydrogéne ou bien -—CA——CB représente —C=C—,
2. Composé suivant la revendication 1 de formule {li}

R4CO,H

50

Ox

55 : . :
A-C o R |
| /2 ()
CHZ—N
N

80 . . ) Ra -
' ) R4 .
ou un sel, ester ou amide de celui-ci, o R, 3 R, X, A et B sont tels que définis & propos de la revendlcataon *

& 1.
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2. Conpos6 suivant la revendicatign 1 de fornule 411) so R 1C02H

. 5 i

R3 R4 ou un sel, ester ou anm de dER L Q85859 cﬁﬂ Rl A'R4S X A et B *sont

tel S que defl nsirgA O?a rg\?endi%'at{og enga Cnaétll O ﬂl ( g‘erd

o L 7 ouud ra ,)., #:%1?5 §a@t % 5%&?: Jxégéel
R est un pasdi cal nest un ent |er ou un radrca

(CHZ) aCH=CH( @I—Qc)rtmosé)funanettunbthqueruéemmmuu a(® dé farmate (lla) auiditie de a et
b n exue pas 5. s . 4. Conposb suivant |'une quel conque des
revendications 1 A 3 de fornule (I11a)/8uCP I bb) RL COOH . 10 5
H,..... / NO~~~~~~~~ [ ~(llila) :
R4A 20 RICOCH 25H 30 ~~~~~~~m~n~mm '
2 R3°R4A ou un sel, ester ou a e Belui-ci, ob R est (CH2)f, ou n
est un entier de 1 A7 ou bien (CH'Z)QGHCQ(CHZ)Bg 35 oCb a et b sont

i ndependanment 0 a 5 et |a sonrne é? £xcede pas 5; R2 et R3 gont

i dentiques ou differents et sont tone ydrogene ou radi caux alcoylé
inferiedfs (de 1 A 4 atones de ca ) ou bienRapris ensenble avec |'atone
d' azote, fornment un radical h6té6r Clique azote (de 4 a 6 chainons); et |
R4A est un atonme d' hydrogbne ou al ogene ou radical alcoyle infbrieur (de
1 3 4 atones de carbons) ou al coxy infé6rieur (de 1 A 4 atones_de carbone).
40 Bo Conpose suivant t'une quel conque des revendications 1 3 4, ob) R2
et R3 pris ensenble avec |'atone d' _azoy&1¢¥Hent un radical pyrrolldlno&)
pi peri di no ou norpholino. 6. Conp ui vant |'une quel conque des

revendi cations 1 a 5, dans | equel st | CH2) 2 ou CH=CH, NR2R3 est un

radi cal zpyrrolidino ou dinethylam no B4|est un radi cal m-thyle,

trifluoronethyle, mthoxy, brono outﬂdmuo 45 LRy, 7. Conpos6 suivant M tne
guel conque des revendications 1 a 6 _d¢ fo(ﬁpLﬁ/?l\O R 1j 02H 50 </

© "

R4a

ou un sel, ester ou amide de celui-ci, ol R, est (CH,),; ol n est un entier de 13 7 ou bien (CH,),CH:CH{CH,),,
35 ou a et b sont indépendamment 0 & 5 et la somme de a et b n"excéde pas 5; R, et R, sont identiques ou
différents et sont des atomes d'hydrogéne ou radicaux alcoyle inférieurs (de 1 4 4 atomes de carbone) ou
bien, pris ensemble avec I'atome d’azote, forment un radical hétérocyclique azoté (de 4 & 6 chainons); et
R.a est un atome d’hydrogéne ou d’halogéne ou radical alcoyle mférleur (de 1 4 4 atomes de carbone) ou
alcoxy inférieur (de 1 3 4 atomes de carbone).
40 5. Composé suivant 'une quelconque des revendications 1 3 4, ou R2 et R? pris ensemble avec 'atome
d’azote forment un radical pyrrolidino, pipéridino ou morphohno
6. Composé suivant une quelconque des revendications 1 3 5, dans lequel R, est (CH,), ou CH= CH
NR;R, est un radical pyrrolidino ou diméthylamino et R, est un radical méthyle, triluorométhyle, méthoxy,
bromo ou chioro.

30

45 7. Composé suivant 'une quelconque des revendications 1 a 6 de formule (IV):
R4COH
50 ON
. /H .
C=C Ry
\.. (V)
. CHZN
55 \
R3
R4

ou un sel, ester ou amide de celuu-cl, o R, & R4 sont tels que définis dans la revendication 1.

8. Composé suivant la revendication 7, ol R, est une liaison simple au un radical CH=CH ou CH,CH,;
NR2R; est un radical pyrrolidino et R, est un radical méthyle ou tnfluorométhyle

9. Composé suivant I'une quelconque des revendications 1 4 8 ot CA—CB représente une double
“liaison, et le radical CH,NR,R, est en trans par rapport au cycle contenant X.
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\ CHr~~~~mmm pX ~~~~~ (I V) CH2C 55

\ 3 R4 60 ou un sel, ester ou amde de celui-ci; ob Rl a R

dMinis dans la revendication 1. 8. Conposb suivant |a revgw&!ﬁmmfﬁm,
RI est une |iai son si rrpl e ou un rﬂcaloss-mi Bt CH2CH2; N i

radi c pyrroJ gl oW : un radic ‘é‘{‘ utrlfluoronﬁthyle

Conpose’ sui vant cfmpunes”'vﬁgtl 6’8?13|'ifé°°8‘ﬁ‘§ dF%(?é?f'&I"E fa)ﬁg d¢ foxmyle {f: cA- CB
repr6sente une doubl e 65 liaison, et JB1%%Hical CH2NR2R3 est en trans par

rapport au cycle contenant X 42 0 085 959 B1 1111!
11L 11JF 1_Itl 11 1 10. Conpos6 nt |'une qusl conque des
revendications 1 6 6 de fornmule (V)% CO2H 5 /Rg :

( N/R2 CH CH2- CH2N- —CH— (V) |~
ro | FH=Cra=CHaN R3 4 ou un seliV)}
ester ouram de de celui-ci; od R sont tels diso dMinis dans la
revendi cation 1. 11. Conpose suiva revendi cation 10, ob Rl estune

| i aLson uni que ou un radical CH=CH CH2CH2, NR2R3 est un radi cal

di net hyl ami no et R4 est un radical chI oro ou brono. 12. Conpos6 suivant |a
revendi cat i Qln ;ei %gpblfém 8lid ety -EI R JR q définis dans revend|cat|on1

(B)+3- (6- (3 Do eiois b Sy 8 ARG gy e care f vendinton & i,
ra |'acide h@,ﬂ,@st(uﬁ-rﬂ:war dinbtlyiaaind etf(.lbstuhl rydigapchigre bu bromo.

E- nyl)-2-py 'g@ t(mn geevwmmj@ SIBar (3-di m6t hyl am no-1

- (4- tf0| y}o) pr o';ft:l e o-f -lpyr )qullque
é : Gﬂ'a ?ﬁ%ﬁﬁ 14 %%d&%&rmqw 6nyl ) - 2-pyri dyl )

(E)-3~(6- (3; PED
acrylique |' aGkide(s)- 3-(6-(3-pyrrol|dmo- -(4-tr|fluoromethylphenyl)prop 1E-ényl)-2-pyridyl)acrylique
(E) 3- (6- (3 p!;amus)dﬂ-ni(sﬂmpﬁrro@ndunmtdqﬂétymmwl)ppupeqf-éi:ﬂ)-emidwaawpqm| dyl)acryliqu

' aci dg y:ﬁs'd(@ (611 p vr llx) E‘ %r tlacrvhq;ll? ique
_ E— yl )= 2 p raf:l y pytr |naero ridyl)acryliqu
d}ﬂl orophh‘rifz' aﬁﬁ % ﬁ ;), '{byralqatiﬁ yacrylique ' acide
(3 pyrroli dpae;ee )ma.wg,n -ﬁw c}npy,ﬁ,hglg ne- 2- car boxyl i que | ' aci de
(E)-3-(3 SPYT rlab:ud!fmwﬂ) 3(p4¢frbmdirgoh)(pmp:oivpﬁérwl);)rb&m-ammpimam!qae| de
(E)-3-(3*% rrIGPldﬁiiEhBr“@ =3¢dimétipianni m"&;mm thwaaﬁ"qm | ' aci de
(E) 3- ((E) 3 ?@i"?rBY’ﬂ?"d"{W Wpeons ety PhepYIBRRPniaRy | ) ) ci nnani que 30

d E T e Ale])]
S0 (LA AR et s M e

ou un sef® esi)ea“rémﬁomu'uﬁleomhastedmrmm(VI)13 Procede de preparation d'un
conpos6 de forml o (1), tel que dé6fini 2R JUPRAOS de | a revendicati-on 1, qui
conprend: 35 a) la reaction d'u 0s6 de forrmule (V)

X
40 ' H

A-C-C-B

. ' (V1)
45 .

. ou d'un ester de celui-ci avec une amme HNR,R; ou X, A, B et R, a Ry sont tels que définis dans la
50 revendication 1 et L est un radical partant;
b) lorsqu’il est requis de préparer un composé de formule (1) ot R" est (CH,), et A et B sont des atomes
d‘hydrogéne, la réaction d'un composé de formule (Vi)

| | Rs
55
X

CH—CH2—CH2NF(2R3 _ (VIiE)y

g
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il o CHZLl o M‘\\mmﬂ“ﬁ“\zter de

celui-ci avec une am ne HNR2R3 ou X, A B et R gont t Bl s’ que d6finis
dans la so revendication 1 et L est t;]rjﬁéa i cal gir ant; lorsqu'il est = &
requi s de pr6parer un conpose de for 83,9 st (CHZ)O et A et B )
sont des at onesudk, Ry H; @ORWRnt kR qnéa&hts%nanau&es&wmeﬁded@s dsPlirithRe GWhibdshe ave
% CH- CH2- CH2NRZRRalcoyllithium, suivie d'un traitement au moyen de \dlolxydeGi@ carbone;

R4 43 * C L ciNgrsquiles@pauis qediEpaRourBbmppséde farmule [{BoleR, eRAC:HAH =GHICK: b gtidest
d6fini s dans sl d53CEMESEN qPeesfeformuled¥ilist un at one d' hai og' ne, ave
Cl-salcoyllithium suivie d un traitenment au n de di oxyde de carbone;
c) lorsqu'il est requis de prdparer un c se de formule (1) oci Rl est '

(CHZ)aCI—I:CH(CHZ)b et a est reaction d'u de formule (Vill): CHOH
-CCB | I 2NR2R3 75~~~~~~~ R ou X,
R2, R3, R4, A et B sont tels que definis G/_zg revendi cation 1, avec un (v

reactif de Wttig prop ,fixer |I' 20 chanoe lsat 8fal e CH=CH(CHg) bCORs, ou s
CORs est un radi cal acide, ester ou amd | q@&LNB5Ry f NJ, - dessus suivie
de | a d6prot 5ctiqn du radi cal carboxyle a chose est souhait6e; d)
lorsqu' il est requis de prdparer un conp de fornmule (1) ob CA-CS
represente une double liaison: i) lar tion d un ester, am de ou sel

d' aci de carboxylique d un conpose de forimule (IX): 25

0 Rl CO2H ou X, R,, R,, R., A et B sont t q que déffmis dans la revendication 1, avec un réactif de Wittig prop/ 3 fixer I
avec un reacfq chyjee ! ‘1“)&9“' pstup I‘ﬁ%f?'eaqd&'rh"gfé@”éam’éﬂ@f—m%‘g sus
suivie de a u ra |c carbo le §i la

t
X et R A R4 sShtgf afgam o BU foRAIG ol CAEB repHisYitGuri@oliie liaison:
déprotection du ralfilrsﬁho.can sw aem&do sanaz RarB&tyliGualal dofRosé! deformule {IX):
" elimnation de R, OH d' un conpose de forrrule (X): R1CO2H OR7 40

(X) CH2CH2NAZR3 '5 A4 ou d'un ester ou-amide jle celui-ci, oCb X et R, A\BA
sont tels que definis dans la revendlc : RL_ est un
R1002H {1X).
0 R4

avec un réactif de Wittig propre 2 fixer la cha?ne latérale =CHCH,NR,R, ol X et R, 3 R, sont tels que définis
dans la revendication 1, suivie de la déprotectlon du radical carboxyle si {a chose est souhaltee,
ii) I'élimination de R,OH d'un composé de formule {X):

% RyCOoH
X
OR., . _
<0 | {X)
CHZCHZNR2R3 .
4
45
R, . s
ou d’un ester ou amide de celui-ci, ol X et R, 3 R, sont tels que définis dans la revendication 1 et R; est un
atome d'hydrogéne ou radical C,-.acyle;
- 50 iii) la réaction d’un composé de formule (X1):

RyCO,H

(Xh)
55

60

4

-avec une amine HNR,R, ou X et R, & R, sont tels que définis dans la revendication 1 et Rg est un radicai
65 C,_sacyloxy;
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atonme d' hydrogbne ou radical Cl-4acyle;. 50 - iii) | a Teaction d ti—eonrpase

de fornmule (XI): RICO H A8 ~~ /\ 60
0 R4 avec une amine HNRZR3 ou X et R, a R4 sont tels oﬂ lugirﬁ

revendication 1 et Rs est un ragf;a# ?‘5’% gqcyl oxy; 4ﬂ 9 81
c1 Mslt! 1w ~ e) et Su to conver si on facultative d' un

conpose de kot anshige, (alc)m\ersioimfacamir/ed’mpmoﬁ cﬂéorfnolteMram(aﬁye aposésiei@muiBdl | on
d' une doulsr @omér&iawi# unesiquire i'a(ﬁ?"de‘iﬂ‘i&ﬂ%‘"ﬁl%is!’i“éﬁi“ﬁ deehlasliaisonsioy jddestiifiggtion

deest er i fI*C3FTHIEh A8k B e it Ty cobror TR LI RS AUE medlh o
conpr engl dikkigalmi orflent iefaiaa § facai{a'i*cemt, dal Usishd
exci pi enttﬁerp;lihat‘dmeewldomtﬁgrent accept ables et, facultativenent, d' aut res

constit uggéd 4s. tChepeaéGeitorrquieé) tej qed dafinians’ un&aielcéhnvpdwe@edlﬁaupmﬂl &e12(4 ytiliseebn qua
défini d efingine el con di
medeci ng. 18 MDA CAMTLE TR c0 ad%' TQS'F ?sagj'fséy rogpig ) ot e

| esquell'es la fornmule (XIl) est la sui

RCOH1 2 CH2ZNR2 R3 *s' 54

(XI1.) 20~~j_ 20 4 obi X, R A R4 t%Egﬁz dMinis dans |a

revendi cation 1. 25 Revendi cati ons poyr | at2 contractant: AT 1. Proc6d6
de prepiration d' un conpose de formul ¢=): 3 (Xit)
XA CGCB R2 35
40 ou d'un sel, ester ou am de de (i :
hydr @car bone al i phati que bival ent 1, , ou une liaison sinmple; R2 et R3
sont N~Rnt i ques ou diffdrents et gont chacun un atone d' hydrogbne ou

radi cal Cl-4al coyle ou bien, pris4ensenble avec |'atone d' azote, fornent un
r adi cal heilnrﬁaéy’cbwqwmdﬁ@iﬂ?ﬂph&?ﬂe"ﬂ%?ﬁb a six 4s chainons; R4 est un
atone d' hydrogene ou Wrradical hydroxyle, cyano, C -4acyloxy,
C1, 4a|ﬁoﬁveou“ﬂ‘mzfé’i'coﬁch’gggﬁ? Ierrent substitue par 1 a 3 atones

d' hatdgi ne; 1. Procédé de préparation d’un composé de formule (1):

CH2 R3
i-ci, ou R est un.radical

R,COH
30 X .
A-C—C-B /R2 | i
3s ' CHZ"N\
R3
Ry

40
ou d'un sel, ester ou amide de celui-ci, ol
R, est un radical hydrocarboné aliphatique bivalent en C,_; ou une liaison simple;
R, et Ry sont identiques ou différents et sont chacun un atome d'hydrogéne ou radical C,-.alcoyle ou
: bien, pris ensemble avec |'atome d‘azote, forment un radical hétérocyclique azoté comptant quatre a six
45 chainons;
R, est un atome d'hydrogéne ou d’halogéne ou radical hydroxyle, cyano, C;-4acyloxy, C;_,aicoxy ou
- U C,-qalcoyle éventuellement substitué par 1 & 3 atomes d'halogéne;
X est —N= ou —CH=; et
A et B représentent chacun un atome d'hydrogéne ou bien —CA—CB représente —C=C—;
50 qui comprend
: a) la réaction d'un composé de formuie (Vi}

Ry 002H
55 X
H
. (V1)
A-C-~-C-B :
60 CH2L

65
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X est -N= ou -CH=; et A et B representent chacun un atone d hydrogbne ou

e Torm o (v oot 56 11 (v Ao oneoo | IEEMIFTHFONTAR™°°
\ CH2L 65 45 C L M S EP 0.085§3 @@ﬁ]gg?e n estef de del §i-¢i avec

une am ne HNR2R3 oCl X, A B et RL gque d6finis d& Ila )
revendi cat i g dlune¢ster Ige@slvl-mnvecauia @aineH{¥R&dd XA, 8§ eersuna Jontwts queglidirss dles la

revSRsjeAtion &tk rt
g'[ gﬁgg e|r g o gg?ei‘epe gtq:)f %ﬁl@{ﬁﬁﬁ fﬂﬂ}é‘% %'CEA} ?"b Al (glt*zgo\%f f\?t qt:g;gte des atomes 3

CH-CHZCI—lZ;\I (Mil) 4p Qu X, R2, R3 et R4 .
sont tels que d6finis dans | a revendicati n 1 at Rs est un atom; i
d' hal ogene, avpe un 20 C .8alcoyllit suivie d' un traitenent au noyen '
de di oxyde de carbone; c¢) lorsqu'il Xrequis de preparer un conpos6 de
formule (1) oua R est (CH2).CH=CH( et aest 0, la r6action d' un

conpos6 de formule (Vill): CHO A-CCB ¢H-CH.~CH NR,R v

( V111 ) 30 GCH2NR2R3 35 272N p4 ob XV
R2, R3, R4, A et B sont tels que dM dans |a revendication 1, avec un ’
réactif de Wttig propre Afixer la ne |ateral e CH=CH(CH2) bCORS, ou

CORG est Uh radical acide, ester ou de tel que defini ci-dessus, suivies
de | a d6protection du radical car b(nglyl e si la chose est souhait6e; 40 d)
lorsqu'il est requis de pr6parer un conpose de formule (1) oCu CA-CB

represente gs tﬂ@lﬂé@?&l soat telorque Hfini daeabtre\@ndgzﬁtlum etsﬂseas; uraamde dthalogame, ave~ un
d' aci de caf Al ey syimie 65@“%3# BeYan|

RL CO2H éaf,;o'“;, ';,';gﬁ;ggg'sd m e BT OB Bt oal. o
fixer la charne latera i Xet R AR4 sont tels que definis

dans | a revendi cation 1, sui vie de Ia depeHy ecti on du radi cal carboxyle si

| a chose dst souhaitee; ii) I'elim 40N de R70H d'un conposd de fornul e
(X): RL CO2H 55 x "/
30 A-C—C-B (Vi)
CH,NR, Ry
. 35 - 94

ol X, Rz, Ry, Ry, A et B sont tels que définis dans la revendication 1, avec un réactif de Wittig propre a fixer la
chaine latérale CH=CH{CH,),COR,, ou CORg est un radical acide, ester ou amide tel que défini ci-dessus,
suivie de fa déprotection du radical carboxyte si la chose est souhaitée;

40 d) lorsqu’il est requis de préparer un composé de formule {I) ot CA—CB represente une double llalson
i) la réaction d’un ester, amide ou sel d'acide carboxylique d’'un composé de formule (IX):
' o]
45 _ X .
: Ry C02H (1X) <
Ry NG

so avec un réactif de Wittig propre 2 fixer la chaine latérale =CHCH,NR,R, ot X et R, a R, sont tels que définis
dans la revendication 1, suivie de la déprotection du radical carboxyle si la chose est souhaitée;
ii} I'élimination de R;OH d’un composé de formule (X):

Ry COZH
55

(X)

&0 ' CHZCHZNFtaFi3 :
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GloiNR P 200 23 RE 65 (0 80 I [ml)uwuuuwﬂma

LTOLILLig LIl 111111 DIl EP 0085 959 61 ou d'un estek
celul-ci, ou Xett Rl a R4 sont telsﬁmmossgsgswﬁns | a revendi cation 1 et

R7 est ug ea]E E}LE%"L ﬁspidr O Se CEFUI-EI,a é:tlx )? etR, a R:s%g'tc IL qeue dle mug danglarrgvendlcatlon %j et R7 P& un

corrpo radlcal Ci-4acyle;
CO2H ,. \mM R8" i) I réactlon d’un composé‘d‘e formule (x)); (X)) to 15 4 avec une anine

HNR2R3 obu X et RL A R4 sont tels que definis dans |a revendi cation 1 et R
est un radixal Cl ,4acyloxy; e) et ensuite,R{C@,B0NnVersion facultative d' un
conpose de fornule (1) en un autre co de forrrule (1) 20 par

i sonbri sation d' une double liaison, r i on d une ou plusieurs doubles

| i ai sons ou deesterification du radical +R8. Procede suivant |a (X1)
revendi catron 1 de preparation d' un conpos esjformule (11) R CO2H 2s5X2 30
A-C-CB R2 AC 2

O -N 35~~~~~~~~~~m~ R R4 ou un sel, est
X, A et Bsont tels que definis A pro e la revendication 1. 40 3.
Proced6 suipgant |la revendication 1 ow/2 de preparation d' un conpose ob Rl
esty un radical (CH2)A ou n est un entfer de 0 a 7 ou un radical

( CH2) CH=CH( @H@Mv apiinecHNR R4 pub et R, ﬁrﬁdeqmtad#mmmlnﬁmi)daas B revendication fretRscet u redicah

0" excbde pasc19acvlpxgpreo£aede syi vant f"lp ﬁqgue s revendicatjons 1 a

5 o b eoiay A ko e e R et
du radicalester, @~ . 70 TTmETETTTT

H ou ‘d' un ~%CH2:- Plocédé suivant la revendlcatlor(l dd ;&)paratlon d'un composé de foariale N

(
am de de celui-ci, ob R A R4,

(11b) R,CO,H
25
. | : /H
30 . A-C-C-B R
: : CH2—N (1)
N
R3
35
R4

~ ou un sel, ester ou amide de celui-ci, ot R, 4 R,, X, A et B sont tels que définis & propos de la revendication
-1
40 3. Procédé suivant la revendication 1 ou 2 de préparation d'un composé ou R, est un radical (CH,), ol n
est un entier de 0 & 7 ou un radical (CH,),CH=CH(CH,), oU a et b sont indépendamment 0 3 5 et la somme de
a et b n‘excéde pas 5.
4, Procédé suivant I'une quelconque des revendications 13 3 de préparatlon d‘un composé de formule

. " (a) ou (ilib)

60

pr
, R, COQH
o 1 R,COOH
5 _, N
! 0 /H .
/ C=C Ra : c=c” R
, : CH,—N (na) cH,—N Hib)
X 2 _ 2 (
55 R ~
i . 3 Ry
1
| Raa RaA

ou d'un sel, ester ou amide de celui-ci, o R, est (CH,),, ol n est un entier de 1 3 7 ou bien

: {CH,},CH:CH(CH,),, oli a et b sont indépendamment 0 4 5 et la somme de a et b n'excéde pas 5; R, et R; sont
) identiques ou différents et sont des atomes d'hydrogéne ou radicaux alcoyle inférieurs (de 1 & 4 atomes de
65 carbone) ou bien, pris ensemble avec |'atome d’azote, forment un radical hétérocyclique azoté (de 4 4 6
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n4A - ; R4AA 60 ou d' un sel, ester ou

am de de celui-ci, o0 R est (CH2)4, obi n est un eummumﬂmljﬂ bi en
(CH2) . CH: CH(CH2) b, ou a et b sont independamment 0 & g ; ide a et

b n' excede pas 5; R2 et R3 sont |de%$|@t¢%§ ggdéfferents et sont des atones .
d' hydrogbne’ ou radi caux al coyle inferi § 12 4 atones de 65 car bone)

ou bi en, pr iceaimmsieetil.cestureatorhé ditwinmenk audtiangédecuradidal alsoyledrdérizat (de 1 4 4 atorh 4 de
het erocycl i qarémgk écgswfé;iear(ee 1,3 4 atomes de carhope). |- j | AR b5 L R =
0085 950 8 e e e Sy o i oo vrlines s o BAEORRgSd o B P
RAA est U A OglisrddadRbdiv e Sire dopkeahald HaULVaRai ol E40 préhaai b Bl s r (e
1 3 4 at orf &&Hl),d€CrICH) DR, e Un AdREVPYrrdlidinG bl GivathydMind cOR st C4URSI rilsthyle, trifluoro-  *

carbone).  -méthyle, méthoxy, bromo ou chioro. U5, Procede suivant |une ,
quel conque rdqgs_l Progédéativant 'una guelconaup dgarependisations 1 &R deiprépprationfiys eorenesdge fernuig

4 pris enggnbl'e avec |'atone d' azote forment un radical pyrrolidino,

pi peridino ou norpholino. n s 6. Pr@gedsd sui vant |'une quel conque des
revendi cations 1 A 5 de preparation g conpose -ou Rl est a (CH262 ou
CH=CH , NR2R3 est un radical pyrrol ou di nethylam no et R4 est un
radical nmethyle, trifluoro- t net " met hoxy, bronmo ou chloro. 7. °

Procede sl vant |'une quel conque des re en(y."bations 1 a 6 de preparation %
d' un conpose de fornmule VIV): to R CORIg=E’ Ry
( 1V)- 20 \CHN/ \R 25 ou d'ug
sel, ester ou am de de celui-ci; ob R4 sSr\ tels que dMinis dans |la
revendi caf on 1. 8. Proc6d6 suivant evendi cafigon 7, dans | equel Rl d&ns
la formule (1V) est une |iaison si e _)e radical CH=CH ou CH2CH2; NR2R3
est un radical pyrralidino et R4 estsa un radical nethyle ou _
trifluoromethyle. 9. Procede suivant |une quel conque des revendications 1 A
8, dans | &qQeidugaelCREter owpmide de colyigic 086, 3 Bugontielsiqué définis dens Ip eevendifistion 1.
CH2NR2R3 est o Flgeéésuisant 'a@%ﬁagﬁiﬂoa& %&%‘Fgeeq%rﬁae farmyte (Ypest e gges'gtg‘ﬁm
| une quel c@fidk SHasTr &V Hifal ™t R 8952 Rroidpeuct Sh & Uif P8I TE™Ye o
formule (V): R 8dd stivantfidne quelconque des revendications 1 2 8, dans lequel TA-4EB représente une -
CH- CH2- CHaINdBigde libfsod, eble radicahCl4e:8IR,R, estiee tramspas rApgart alecyclelcoriterant X.ouj- R1 A R4
sont tels quo HWeflossdd syiyart lupe aualeonanecdssiresendications 1 préodecerépasatiop fyn qomposé de
revendi cati 5™ Vocu R dans la fornule (V) est une |iaison sinple ou un
radi cal so CH=CH ou CH2CH2, NR2R3 est upg ¢%[qu cal dinmethylam’no et R4 est un
radi cal ckd oro ou broma. 12. Proced i{/a . la revendication 1 de :

preparation d un compose choisi pa ! aci de :
" (B)-3-(6-(3-pyrrolidino-1-(4-tolyl - 1E-6nyl) - Zﬁzpyri dyl)acrylique
_ (v)y
40 CH—CHZ—CHaN
Ry
a5
4 ; -
>

ou d’un sel, ester ou amide de celui-ci; ol R, & R, sont tels que définis dans la revendication 1.

11. Procédé suivant la revendication 10, ol R, dans la formule (V) est une liaison simple ou un radical

50 CH=CH ou CH,CH,, NR;R, est un radical diméthylamino et R, est un radical chloro ou bromo.
12. Procédé suivant la revendication 1 de préparation d’un composé choisi parmi:
('acide (£)-3-(6-(3-pyrrolidino-1-(4-tolyl}prop-1£-ényl)-2-pyridyl)acrylique
t"acide 3-(6-(3-pyrrolidino-1-{4-tolyl)prop-1£-ényl)-2-pyridyl)propionique
I'acide {£)-3-(6-(3-diméthylamino-1-(4-tolyl)prop-1£-ényl)-2-pyridyl)acrylique

55 I'acide (£)-3-(6-({3-pyrrolidino-1-(4-trifluorométhyiphényl)prop-1£-ényl)-2-pyridyl)acrylique
I"acide (£)-3-(6-(3-pyrrolidino-1-{4-méthoxyphényl)prop-1£-ényl)-2-pyridyl)acrylique
I'acide (£)-3-(6-(1-phényl-3-pyrrolidinoprop-1-£-ényl)-2-pyridyl)acrylique
I'acide (£)-3-(6-{1-(4-chlorophényl)-3-pyrrolidinoprop-1£-ényl)-2-pyridyl)acrylique

: I'acide 6-{3-pyrrolidino-1-(4-tolyi)prop-1£-ényl)pyridine-2-carboxylique

60 I'acide (£)-3-{3-pyrrolidino-1-{4-tolyl)prop-1-ényl)benzoique
I'acide {£)-3-(3-pyrrolidino-1-{4-tolyl)prop-1-ényl)lcinnamique
I'acide (£)-3-{(£)-3-pyrrolidino-1-(4-méthoxyphényhprop-1-ényl))cinnamique
I'acide (£)-3-((£)-3-diméthylamino-1-(4-tolyl)prop-1-ényl)lcinnamique
l"acide (£)-3-(3-(3-pyrrolidino-1-(4-tolyliprop-1-ényl)phénylpropionique

65 ou d'un sel, ester ou amide de celui-ci. :
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| " acide 3-(6-(3-pyrrolidino-1-(4-tolyl)prop:1E-6nyl)-2-pyridyl)propionique
| " aci de (E)-3-(6-(3-dimethylam no-1-(4-tolyl)prop-1E mll"m"ﬁ ill" "III l”"
enyl)-2-pyridyl)acrylique 55 | " aci de o
(BE)-3-(6-(3-pyrrolidino-1-(4-trif.l uo/EPed 085r953)B{ Pr op- E- Anyl 5 X pyridyl)a
crylique |I"aci deb'1 c i . _ _ o '

- '6- ( 3- 8 ign 0g6 rm i : u
SRR g R i b g e ik e
rapeutjqu uelconqyes. TN L g , .
(‘E) - 3- (6~ 1- PRETYY. pracddl b PHebarbidR BuAR ohighaiBoN nbimichibh e ¥lo) A6 bl s s th diicilStion
(E) - 3-(6- ( 1-5( 43,@bi ompehertate de dttré 18 lcdbipdad Botibgir absociation avec un excipient qui comprend un ou

E- 6nyl.) - 2- pyr ipdiyﬂ;rasvrytiﬁlmadcésgmjiede 6- ( 3-'@6” rolidino-1 -(4-tolyl)prop-1
E-enyl ) pyti di ne- ¥ B:aF496 2§ Prégaratiogd’un compegsidg dornle X3- 43- pyrrol i di no- 1
-(4-tolyl)prop-1 -6nyl)benzoique |'acide RyCOyH
(E)-3-(3-pykdgolidino-1-(4-tolyl)prop-£=sayl)cinnam que | "' aci de -
(BE)-3-((E)-3-pyrrolidino-1-(4-mnmethox Jxyl ) prop-1- Anyl ) ) ci nnam que | ' aci de
(BE)-3-((E)-3-dinethyl am no-1- (4-tol yl Y&Qp- 18Ryl )) ci nnam que | ' aci de
(E)X3-(3-(3-pyrrolidino-1-(4-tolyl)prop- 1yl ) phényl ) propi oni que 65 Qu (X}
d' un sel, egter ou am de de celui-ci._48 BHGEH MRUR, 959 SI 13. :
Cofwposi ti on pharnaceuti que, qui conpr/g un conpofe Ge®formil e (1)

conj oi ntement avec un ou plusieurs eX erits pharnaceuti quenent
acceptables et, facultativenent. d apgtres constituants therapeutiques

qusl conques, 14. Proc6de de prepar at®on d' une conposition pharmaceutique

tel | &~gque def olR,GRLIBNRB, ek X sorere&yUe G&finis@ansda rbdendigition @ @1H e e atoe Ath@dlegésie ou radical
mettrs | e confosievieds procédh cemmerantaciton avec un exci pi ent qui conprend un ou
pl usi eurs const it @4FASLYRe et 48 glomeshvduggéne, I3 céagiipndunicrmpegé A8 fFBMU8 ¥n conpos6

ide formule X RL CO2H to OR7 / B s (X
'5 # = CH2CH2NR2R3 R4 20 _ ob R,
R2, \Rfs R4 et X sont tels quo defi nins |l a revendication 1 et R7 est un
atone d' hydrogene ou radi cal Cl-4acy\={le poac6d6 conprenant soit (i) au

cas ou R7 est un atone d' hydrogene, |a rbg

Br 25 OH 30%~ 30 :

( XX') 35

gue dMinis a propos de la fornule

est .un radical ester ou am de solt

XXI'l CHO 3s R" :
' ol R,, Ra, R, et X sont tels que définis & propos de la formule X, avec un composé CH=CHCOR,; ot COR,;

est un radical ester ou amide soit
{ii} la réaction d’un composé de formule XXII

tion d un conpos6 de fornule XX
WCH_CH NR-R=~~~~~~~ CH 2CH 2NR 2Rx)
R4 ob?R?® R3® R4 et X sont tels

ec un conpos6 CH=CHCOR13 03 COR133
la r6action d' un conposd de fornule

&0

X 40 CHO
| Or ..
i 45
o CH,CH,NR,R
:-\—\r/. 2722 (XXH)
l_ Tso R4/
i ou Ry, Ry, R,, R, et X sont tels que définis a propos de la formule X, avec I'acide malonique.
' 16. Procédé de préparation d’'un composé de fomrule X| '
l' 55
[ oy
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OR7 '5 d CH2 CH2NR2ZR3 07 ~~~2223(XXIl) so

R4 ou R2, R3, R4, R7 et X sont tels que d6finis A qm‘“ﬁ“‘ﬂ“ﬂimg le X,
avec |"acide nmalonique. 16. Procedgplg “gygyga onrul e
xXi5 - =mssssss

(XI) 60 ol / 60~ ~ 65
4 4 R, est un radical hydro%rbqne alip 1-7 O*J une liaigon sippple: S oha R\west

un radl caI a?'y cﬁ_&ﬁgﬂg, @ﬂyﬂtﬁsﬂ%m ﬁé‘ ?@fﬁ,ﬂ "7'§§' xyle, SYPnIn- 1afyéﬁ"§ -2IP¥ o8, }

R4 est uns og gne ou radt cal hydr oxyl e, cyano,
Cl . 4acyl oxy, @,estah eauicgl (QLLacyldxyC 4al coyl e eventuel | enent substitu6 par 1 3
3 atonmes d' lhqgjebgg@gé ccﬁnprend l’)(cymmn N::compos}q;orreqppndant ol R, est un radical hydroxyle au moyen
Rs est un r%tEﬂ1 nt gerCs 4aeviati i roced6 c? Fré atlo

conmpos6 Ger g Lshdl %‘%ﬁs”'ﬁ 0 5@?“’ ﬁ" APeoReraRYE [y @°'38° %//é’ﬁm'ﬂe ﬁ'“&ﬁ%’ﬁfmae
C, .4acylation. 17. Proced6 suivant |a re\é‘eeglkg:atl on 1, stade op6ratoire
(e), ou le conpose de fornula | est un gonpoge tO deforrrula X'l Rl COH
20~~~ , 75 _ CH2NR*R
(XI') ;; 4 0bi R, R, R3, R4 et X ¥s t6|(§_.2ﬂ|\:§§|:3§16fi ni's pour la fornula 1.

5

25 30 35 40 45 50 55 60 65 50 (X“-)_@
20
<
4
s ou R,, Ry, Ry, R, et X sont tels que définis pour ia formule 1.
N\
30
35 .
40
45
N
50 '
55
60
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