4- ARYL-1 4- Dl HYDROPYRI DI NE- 3; 5- DI CARBOXYLATE DERI VATI VES

Th|. ention relates to novel heterocyclic : derivatives which
ha an'Jeffect on the transnmenbranal . influx of caIC|u |ons |nto
t he™s s of cardiac and . smooth_nuscle, to proceé :%
. preparation thereof, 5 to pharmaceutical conpositions nlng
'themand to their use in therapeutics. The rol e of
intracellular calciumions in the control of the contractile ™
system of cardi ac and snooth nus el kno it Em
e been oot idtABEL} hy DLHEDROPYRI DENE 35~ £PRPy SERTDRTTIRES, |
cal ciumion concentration by preventlng or reducing the “ee
t ransmenbr anal calciumion’influx in cells of the contractile
syst em of HA Ak A SAPL PaBUSCLE ABGedSHtleddb ddiqd reat ment of
car di ovascul ar dlsor ers. ave now foun new group of

compounds Whi Gfarivatives Jrepéwehw&raﬁeblr%e% oR! THaMY I AN &f 1 on by
limting transmenbranal cal ciumion influx and thus nay be usefu

for the treat npil ¥ cRrdinvpskulensdinebdens e¢dsA%f cardiac and
hypertensi on, angi na pectoris, myocardial ischaema, 20 congesti ve
heart fail ure smtabrmmlsdbssutar paodepeesplferalthe preparatlicoreiesseor,
The invention thus provides for conmpounds of the general formula
(ry. s . to pharmaceutical compositions containing them and to

their use in therapeutics.

ii} The role of intracellular calcium ions in the control
of the contractile system of cardiac and smooth muscle ié
well known. Furthermore it has seen established that:

10 compounds which limit the intrécellulér'éalcidm-ion ©
conceﬁtration by preventing or reducing the transmembranal ~
calcium ion influx in cells of the contractile system df
cardiac and smooth muscle are useful in the treatment of

cardiovascular disorders.

15 We have now found a new group of compounds which

reduce intracellular calcium ion concentratioﬁ-by limiting
transmembranal calcium ion influx and thus may be useful
.for the treatment §F cardiovascular disorders such as
hypertension, angina pectoris, myocardial ischaemia,
20 congestive heart failure, cerebral vascular and peripheral
disordefs.
The invention thus provides for compounds of the

general formula (I).



P [err] 5 °  wherein [err] and [errl<

i ndependent |y represent a [err] alkyl - group; R2 ang
independently represent a [err] straight or branched al kyl cha
Whi ch» may be interrupted by an oxygen 10 atom [err]
represents a straight or branched chain'I%rT] al kyl group or a
[enrﬁ-cycloalkyl group which may be _ substituted by a [err] al kyl
subst?tutent; The conpounds represented by fornula (1) can
exi:st in 15 nore than one isonmeric and/or enantioneric formand the
I nvention includes all such isoners,, enantioners and m xt ur es

t hereof. Thus the group -CH=[err] i/ Xonpounds ~of formula (I) can
exist in the cis (Z) or the trans JE) T configuration and the.

i nvention includes both isoners am{_iﬂlcn:cﬂﬂmgmges t hereof . .

| (1)
R302C, /I\ /CDZR?
PR
ANV
Rw N R

-

5 wherein

R, and R, independently represent a C,_, alkyl
groups
U R, and R3; independently represent a C,_¢ straight or
branched alky}-chain which may be interrupted by an oxygen
1o atom; |
Rg represengs a straight or branched chaiﬁ Ci-13
alkyl group or a Cs_g cycloalkyl group which may be
U substituted by a C;-3 alkyl substitutent;
-The compounds represented by formula (I) can exist in
15 more than one isomeric and/or enantiomeric form and the
invention includes all such isomers, enantiomers and
mixtures thereof. Thus the group -CH=CHCO,Rg in compounds
of formula (I) can exist in the cis (ZS or the trans (E)

configuration and the invention includes both isomers and

20 mixtures thereof.



Exanplés of suitable groups for R2 and R3

pendently include [err] straight'bP branched al kyl such C as
€thyl, ethyl, isopropyl, isobutyl, t-butyl or [err] ‘al kyl (such as®
et’hyl , ethyl or n-propyl) substituted by a 5 [err] al koxy e.qg.
nethoxy Of propeYafPeP.of suitable grdies Fhe EVOHRd[ﬁrr] represents a
[err] alkyl group this may for exanple |n@Iude n@thyl et hyl,
propyl, isojidgydndently indLbye, Chsobutyh;gBECobubyhnchthabuyylsuﬂantigi
|sopentyl - neopentyl, hexyl, 2,6-dinmethyl-4-heptyl, octyl and

tridecyl gr@mpmethwmmﬁeﬁmyl] isppesenl s ascholpdlkylbgteldpor C;_,
conveniently this represents cycl opentyl, cyclohexyl and
cycloheptylalWWﬂC¢S@WQI@%Imythglouﬁthnhyobeﬂsgbgpvﬂdtedbbyltuted by @ [err]
al kyl- group_e.g. a nmethyl group Preferred conpounds of formula
(1) 5are t hdse-3 i en ?h% 1‘Seth°"§1r6€|pp€]’£[’é¥rPréiéPsts in the (E)
configuration. ferred neanln s for thﬁkgroups [err] and

[err] |Wﬂﬁﬂkﬁﬂﬁﬁﬁ??”?n ﬁuﬁ%pE?ﬁ?PtBr nﬁﬂelpaP ¥ SFPYPmehH .

R2 and R3 preferably independent t | kyl e.g. -
rothyl, et i TSR R0 by ebte, PRI EEngEn 30’ Propydsdeathn vy or

| k I :
?er?fys?rg|g£€§fox rancﬁ% fosde bUtyl tFrsucﬁkgﬁr] 8%% ﬁraqs%gegggufsrts

2, 6-di net hy I [ Q cy Ikl g.
cyclopentylk%é %ﬁgf%heiﬁfyl 2, @ dQﬁLyhﬁlngykggE§1 s?%?geeﬁngi af[err]

Bt O ounirfodg P ESNL. O AHER 0 E%caprpsent PR EIGUIROL OIS (20
[err] and [@6hVeniently this represents cyclopentyl, cyclohexyl and
cycloheptyl, which cycloalkyl groups may be substituted by
a C;-5 alkyl group e.g. a methyl group.
Preferred compounds of formula (I) are those in which the
15 group'CH=CHCDZR5 exists in the (E) configuration.
Preferred meanings for the grauPs R and Ry
inhependently include ethyl or more particularly methyl.
- Rp and R3 preferably independedtly represent Cj.,
-~ alkyl e.g. methyl} ethyl, isoprppyl'or isobutyl or ethyl W
20 substituted by C,_; alkoxy e.g. methoxy or propoxy.
Rs preferably represents C3.g straight or branched
alkyl such as isopropyl, tert butyl, 2,6-dimethyl-4-heptyl
or octyl, or Cs-7 cycloalkyl e.g. cyclopentyl or cyclohexyl
which may be substituted by a 01_3 alkyl group; é.g. a methyl group.
25 A particularly preferred class of compounds of
the invention are those of formula I wherein R; and R,

repfeseht methyl, R, and Ry independentl} represent



g

represent nmethyl, [err] and [err] i'ndependently represent -4-

met'hyl, ethyl,:isopropyl, isobutyl, propoxyethyl or nmet hoxyet hy
~amd [err] Tepresents [err] alkyl, fmore _ 4 - particularly isopropyl,

tert butyl, 2,6-dinethyl-4-heptyl ‘or octyl, or a cyclohexyl grou
- which may be substituted 5 "~ by a nmethyl group. ' Wthin
this partlcularly preferred class of conpounds t hose where [err]

: i al f d.
SRSETE AL AL SRR, vt SR
3-(1,1-

; propenyl§phen3?€gﬁ 47§ﬁﬁ§§¥%“§ %%f% yre §S5C5y?|8 Keyy . more

- carboxylic aClﬁhrﬂﬁ@ﬁhyflﬁsigép@@ﬁ¥ﬂnr@e?@pﬁﬁt?i|yztbedghethyl -4- hept§9ner
~thereof. her pre ef red conpounds accordlng to the

- invention db oct@lf or a cyclohexyl group which may be substltuted
4-(2-(3-{1, 1- di net hyl et hoxy) - 3- oxo- 1- propeny?)phenyl)
1, 4- dlhydro 2,y da e tiyy X 3gbepyci di nedi car boxylic acid, 3- net hyl
ester, 5-(2- nethylpropyl) ester;
4-( 2- (3 (1 1- di mret hyiehhoxyhis- plmtieplaphnyb)phenybﬂ tldss of compounds
di hydr o- 2, 6-di et hyl - 3, 5- pyri di nedi car boxylic acid, 20 di net hyl|
ester; thosg- QQe(Q Ri, nedrﬁeehybeahbgy;ASrpxbutyprgpenplﬁphenyl 1, 4-
dihydro-2,6-dinethy| 3, 5-pyri di nedi car boxylic acid, 3- et hyl

ester 5-ethyl %%?%?}aliy Preferraﬁd more particularly the E isomers

t her eof . )
A particularly preferred compound according to the

10 invention is 4-(2-(3-(1,1-dimethylethoxy)-3-oxo0-1-
propenyl)phenyl)F1,a—dihydrn;z,6-dimethyl-3,S-pyridinedi-
carboxylic acid, diethyl ester and more especially the E

isomer thereof.

~ Other preferred compounds according_to the invention

15 are 4-(2-(3-(1,1-dimethylethoxy)—3-0x0-1-propenyl)phenyi)-
1,4~-dihydro-2,6-dimethyl-3,5-pyridinedicarboxylic acid,
3-methyl ester, 5-(2-methylpropyl) ester; -

v, 4-(2-(3-(1,1—dimethylethoxy)-3-oxo-l-prqpenyl)phenyl)-1,4-
dihydro-2,6-dimethyl-3,5-pyridinedicarboxylic acid,

20 dimethyl ester; N
4-(2-(3—(1,1-dime£hylethoxy)-3-0xo-l-propenyl)phenyl-1,4-
dihydro-2,6-dimethyl-3,5-pyridinedicarboxylic acid,
3-methyl ester S-ethyl_ester;
and more particularly the E isomers thereof.

25 : The compounds of the invention limit intracellular
ion concentrations by preventing or reducing the

transmembranal calcium ion influx in cells. Thus for



Wl A The tonpounds of the invention linit intracellular
ho) concent r at i ons by preventing or reducing the transmenbr ana
giumion influx in cells. Thus for ) ' exanpl e the . :

conpounds limt or inhibit the effect of ' calciumions on the tone
of depolarised vascular snoot h nuscl e. : The -

ant i hyper t g} v, AGtd Vd dolo Qlind 4101 ERTPOUPISARTLERELNE orrockny@ntion vas

denDnstrate % ntravenous and/ or mnistration of the -
conpound té’?f@inﬁn SEHY 24LOLISE Yeone of d@M@?EE?Q@HVQaEQL%rI dnblgfe testes
conpounds o I nVenti1 on and nore especially the specitic
conpounds mgdErk . above have been found to have a particularly

advant ageous 10 . profile of activity including a relatively |ong
duration Thofamecihppertensive activibg 6@nMpAENdGmPbuhbe iofVEREi On are
t hus of interest K in the treatnment of hypertension. They are al so
potenti al | ynwesefidn fwast embnebtabtad by dthesvebbus anddbdi evadcul ar

.di sorders including angi na pectoris, nyocar di al. i schaem a,

congesti veadebnistratiom ofetkdrabmpound tovmsdel apoatdnpeusplyer al

di sorders. They may be fornmul ated ' I n a conventional manner with one
or nore phypetkensiwe rats. Ipakhpeerstestdi Foepoynds2gf the Thus a
further aspect of the invention includes phar maceuti ca

conposi ti olRVertion E%ﬁp%%ﬁaseﬁPerPﬁﬁVathe SPECIfeF)CPBPHHPSFe&aﬂéﬂ oral,

sub lin uaI nsder arent er al r rec dm ni strati on.
\ g oveahave ggeh found to Rave a part?cular y advantageous

10 profile of activity including a relatively long duration
of action.

The compounds of the in&éhtion are thus df interest
in the treatment of hyperténsidn. They are also
potentially useful for the treatment of other

15 cardiovascular disorders including angina‘pectoris,
' myocardial ischaemia, congestive.heart failure, cérebrél
vascular and peripheral'disordérs. fhey.may be Formulaﬁed
" in a conventional manner wifh one or more pharmaceutical
carriers or diluenté. |
20 Thus a further aspect of the invention includes
pharmaceutical compositions of the compounds of formula
(1) formulated for oral, sub lingual, transdermal,
parenteral or rectalgadministration..
" For oral administration the pﬁarmaceutical
25 composition may take the form of for example tablets,
which éay be film or sugar coated, capsules, powders,

granules, solutions including syrups, or suspensions



For oral administration the pharmaceutical 25 conposition may take tM&€
formof for exanple tablets, . which may be filmor sugar coated,
capsul es, -powder s, - granul es, sotWti-ons including syrups, or
suspensi bns ) ' - - 6- ' prepared by
conventional .npRABga¥bENLJCEBRVBALE0RRA! Re@MsSwith accepf@bleURxliiRdudlts.

cadm nistration the conpoSition may take the formof tablets or

. -l'ozenges formufaiedubnlenguant a@ndhistrationmeClcomp@sition may RQke
parenteral adm nistration the conpounds of formula (1) may be given
as a~bol us injesei 6ararofytablets oeONbizenm@wes iMrnulatedlie compeMtiiowsl

may take such forns as suspensions, solutions or enmulsions in oily
or aqueous mannevehi cl es and may contain formul atory agents such as 10
suspendi.ng, stabilising and/or dispersing agents. For ' ’

adm ni gtration by i hpecresantiessd mdypindled ratd ofnortivepfcompounds ofunit dose
presentation or as a n?ISidose presentation . preferably with an

added preservaffyBula (I) may be givenAs felbplus ifdestioner by

adm ni stration thg, 15 __acti.ve ingredient may Jbe in powder formfor
reconstituti on®®" 1””°MFtH"3“§dPPabI heaifiogingsitions may takp,Suchfanfss

of formula (I) qay be fgnnHIat%d as ; ohgénents.and.&;eans for
transdermal  adfnP¥PPELEAT "End 24U -1ons O {IPbS NN € A Pet®ntd B Bienes
for rectal 20veh%c?gg]@h%t%QQ'%%htain Formu11ﬁ¥%¢néggﬁ¥§jé&%#yégosage of

active conmpound 0 I nventi on for e ‘t reat nent man is in

the rande of * guspendi000%Hq UMY o AXETEY & AP d AN P Ch ey

coRyeniently be adm ni st’ere n one nore dose
administration by injection these may take the form of a

unit dose presentation or as a multidose presentation-
preferadbly with an added preservative.

Alternastively for parenteral administration the

15 active ingredient may be in powder form for reconstitution
with a suitable veﬁicle. .

The compounds of formula (;) may be formulated as
ointments and creams for transdermal administration and as
suppositories or retention enemas for rectal

20 administration..
- A proposed daily dosage of active compound of the
ihvention for the tfeatment of man is in the range of
O.dOSmg to 50mg for example 0.01mg to 20mg, which may
conveniently be administered.in one or more doses. The

25 precise dose employed will depend oﬁ the age and condition

of the patient as well as the route of administration.



preci se dose enployed will depend on the age and condltlon
'.'t he patient as well as the route of adm nistration.

- For oral use the conpounds of the invention are’ .
convenlently ‘admi ni stered to.the ‘hunan patient at a dose . in the
range 0.01 to 50ng, nore preferably 6.4 40 20ng per ‘day. For
parenteral use the conpounds of the invention 5 are conveniently

-adm ni stered at a dose in the range of 0.005 to 1ny,. nore

preferably 0.01F@r58gapeiusdayhe compounds of R®e qmwedﬂﬁbdfur§onpound‘*d
preferably adm nistered twice or nore particularly once a day.

Met hods f ocopvepaenhlyt hdmiaipternds &b ftovemhuman )patlient at ad edadascri bed
bel ow and for the internedi ates descri bed below [err] R2, R3, R4,
and R5, have the reagenfsOdettiné@mg, more paiedies atory dbrpdimddmeg. deor nul a-
(I') or are such ﬁﬂouplngs : in a protected form Thus
conpounds @8Y#or MAFaP@FEN&RE adousepdihe campaundsi BF the tinv et samer s

t hereof, may be prepared by reaction the [err]-unsaturated ketone
(115 with Pﬁ% SHPHBEéFQF qlﬁﬁwln1ﬁéered at a 4088 jifh the FAREhITht |y
carried oub Qﬁaa sohvent such et hanol or

i sopropanot * 5PefBBapmgre p§%fet%ﬂ%ﬁ1qéﬁi{ﬂé§hﬁgfeﬁdgTBO[err]C. 20

For oral use the compound is preferably administered
twice or more particglarly once a day.
Methods for preparing the.compounds of formula (I)
10 are described below and for the intermediates described
below R;, R, R3, Ry, and Rg, have thé meanings defined
above for compounds of formula (I) or are such groupings _
in a protected form. | _ "’/
Thus compohnds of formula (I) and mbpe particularly,
15 the E isomers thereof, may be prépared by reaction the
"a,B-unsaturated ketone (II) with the aminoester (III). The
re;ction is conveniently carried 6ut in a solvent such as
an alkanol, e.g. ethanol or iéopropanol and preferably

with heating e.g. 40-1500C,

20 .
SN, CHCO 4R 5
; | CH=CHCO 4R H 9N ﬁ” |
T\ TS 2 ',\R
4

Ry05C, ,CH

(|': | (I11)
- 25
Rx/ \\0_

(11)



5. C | o lerr]

- 8- . The [err]-unsaturated ketone (I11) may be prepared by
reacting the. al dehyde (1V) with the ket 08s? et (V), in a _ S
such as "an al kanol e.g. ethanol or isopropanol, - pr ef er abl )
heating e.g. . 49nd5Q[ BLUhGat uFABEANKERbRY (M1 may Be preph®@Glbyn 1S
carried out in the presence of a catalyst such as piperidine .

. acetate. reacting the aldehyde (IV) with the ketoester (V),[@h'|a
I'n a nodification of this process for preparing conmpounds of
for a (1), thelakdéhgdeh( la¥) anaplikanodaet.gd ethanol or iwsioplropamiodt,ur e of
the am noester (111) and the ketoester (V) under .the conditions
previ ously desprefeaabdy whish heating e.greadt-i160 %6f. t fenvendientiyattiviat ed
ketone (I11) with the 20 am noester (I111). ' Conpounds
of forrmula (1)reaatianpdst cegrdiedt petEin the presencies@ferss cat@last iswch
which [err] and [err] are the sane and [err] and R3 are the
sane may be pr8faPd@ehy difgcBCHEetRe al dehyde 25 (1V)' with the
am noester (I11) in the presence of a suitabl e acid catal yst.

Exanpl es of suitable acid

.l \. . /CH;C02R2
1 | , lc\
0 . [ :
U, A WA 0" 'R!
' "CH=CHCO 2R s
CHO _ :
(1v) N
5 In a modification of this process for. preparing

compounds of formula (I), the aldehyde (IV) may be reacéed
with a mixture of the aminoester (III) and the ketoester
(V) under the conditions previously described for the
reaction of the a«,B-unsaturated ketone (II) with the
L 20 aminoester (III).
Compounds of formula (I) and in particular the E

isomers thereof in which R; and R, are the same and R, and
R3 are the same may be prepared by reacting the aldehyde

25 ~(IV) with the aminbester (111) in the presence of a
suitable acid catalyst. Examples of suitable acid

catalysts include organic acids such as oxalic acid,

alkanoic acids e.g. acetic acid or haloalkanoic acids



caialysts I ncl ude organic acids such'a ag oxal i ¢ acid, al kanoi c
\i-ds- e. g. acetic acid or hal oal kanoi.c’ aci ds '

J- such as trichloroacetic aci.d or trifluoroacetic aC|d ar *

v r|d|n|un1salts t a ,sul phonj c aC|d puch as

al kanesul ptfdific 2%ci cf cq’g“”n%‘i%ta’hcesauﬁ‘p ot ct h”%’f°%ﬁ1° nlc acid .or
aryl sul |Oh03:1 %1%nqu‘?n % l(t}tr@th{leertsrah J‘HDC agufjp suc?nchd such as an

p-t ol uenesul’phoni ¢ aC| oric ac

et raf | uor fiorgfe Afifhorfe SEPELE 99, | SnUidPL AP YhSRLL T 81g or gn  OU! "-"

the presence of a solvent and at -a tenperatur range of

-70[err] tq30[RNIdiediel &l ably. g§0[@éﬁieﬂgs&ﬂ£ﬁaﬁi.§ acid or  Suitable
solvents for the reaction include aprotic sol vents such as

hydr ocar bons,t o2 uen e mic cy&i@wa@etetrahaloboa;:@t 8Eidrsden ogsethers
such as tertiary butyl nethyl et her, dioxan or tetrahydrofuran, or
protic sol wettrs fQumdroboric ach&.anTmékamm&tso@.iﬂEﬁhaﬂofabByh@ﬂﬂiied

pr opanol , i sopropanol or butanol. 15 Conpounds of
formula (1)owndnmdrte pardsendard arﬁnIaent and asoaetempéeatafei n whi ch
[err] and [err] are the same and & [err] are the_sanme may
al so be pr epidreih hhe eeandae f he? to 30 &l mehweamx/) -39 Pnte nto Ret oest er
(V) in the presence of_ an - anmonium salt; e.g. ammobnium acetate.
This reactSWifabide 5°1Y%Pk%n0%hlﬁmﬁl93%%F¥?@d1%%10¢ﬁ aPEQFV%nt such as

-pyridi ne W t h heathg 50- 120G, convenlentl¥ reflux..
gofurthe?rﬂp‘?%b‘e%ss‘b?ht% L0 %%E%‘h%%np%u‘hds grane or cyc B‘?ﬁﬁ%eél)

B B SO B GRG0 SSaee suap,f EAEERSBALBR AL fo B (DT ML)

conpounds of

ther, dioxan or tetrahydrofuran, or protic solvents such
as an alkanol e.g. methancl, ethancl, propanol,

isopropancl or butanol.

15 Compounds of formula (I) and more particularly the E ~

isomers thereof in which R, and R, are the same and R,.and
R3 are the same may also be prepared by reacting the
aldehyde (IV) with the ketoester (V) in the presence of an

ammonium salt; e.g. ammonium. acetate. =~ This reaction

(

20 is conveniently carried out in a solvent such as pyridine
. with heating at 50-120°C; conveniently at reflux.
In a further process of the invention compounds of

formula (I) may be prepared by esterifying the
corresponding acid of formula (I) in which Rg is hydrogen.

25 Thus in ane embodiment of this process compounds of
formula (I) may be prepared By treating a compound of
formula (1) in which Rg is hydrogen with 'an alkylating
‘agent RsX where Rs is as defined in formula (1), and X is

a leaving group such as chloride, bromide, iodide or



fékﬁula (1) may be prepared by treating ‘a conpound of formul g

in which [err]:is hydrogen with an al kyl-ati ng agent [err] wh
[err} is as defined in fornmula (1), .and X ig‘_ a | eaving group™sy
as chloride, bromde, iodide or ) :

. -10: . mesylate. The reaction is preferably carried out in.the

presence of a h ag,an i i, or al kald art . et al
car bonat e e.g.ngg éég?0n123§b5%ggg;kﬂ ésp8ﬁ§FBQ%Hﬁy J%ﬁﬁ%ﬁﬁ S Vet s uch

as dL?ﬁthy|f0fHBELQﬁchof5a basedgﬂ%hhﬁgs%bpm@gé¥i Final)l ph M) (peating.

| Thus tor exanpl e tfe reaction may be carried out a‘tenperature
wi'thin the rangeti®- ¢dfbonate e.g. pothBsd umiddi®oTROAINTEBNQfa L hi's

| process conpounds of the invention nmay be prepared fromthe

. correspondi ng apPotic eanbeny! sucACiad @fime@hillfd lamiide WH ch RS is

' hydrogen, via an activated derivative thereof such as a m xed"

| anhydrigle, by démethghsulphoaddapppbpninatld yalwddnolheat/iinlg. Thus foghere

- [err] is as defined in forrmula (1), or the correspondi ng al koxi de

"thereof. 15 example Yhe cempbindsmaly ber mera i(eld oatereeiten(pagt yrepr esent s

. hydrogen may be prepared by hydrol ysis of a conpound of formula (1)
wherein [err] WéEPé@eﬁﬁQ gapget 18308yl group. The hydrol ysis may

be carried out using hydrogen bromn de in acetic acid, in the

presence of a sol veﬁf‘ guéNThberogmbodigiept @fotdtifaReocemscfcompiundshe f
reaction is caELied out | ow t enperatures e.g. -78[err] -

35[err]C. © 1"Ve"Fﬁ°9eFa¥ng%h8FeﬁP6€@s§Wﬂmtqﬂ?iQﬂRﬁﬂﬁR99QHRSIE

| SO r%g carboxylic acid of formula (I) in which Rg is ﬁydrogen,
via an activated derivative thereof such as a mixed.
anhydfide, by reaction with an appropriate alcohol R 50H,
where Rg is as defined in formula (I), or the

./ corresponding alkoxide thereof,

15 The compounds of formula (I) wherein Rg represents
hydrogen may be prepared by hydrolysis of a compound of
formula (I) wherein.Rs represents a tertiary butyl group.
The hydrolysis may be carried out using hydrogen braomide

/ in acetic acid, in the presence of a solvent such as

20 dichloromethane. Preferably the reaction ig carried out
at low temperatures e.g. -789 - 350,

In yet another process of the invention the E isomers
of compounds of formula (I) may be prepared-by treating a

compound of formula (VI)

25



»

of . conpounds of formul a (I) may be prepared by treating a conpound
g Yormula (VI) 25 - Jerr]

2 (where Hal represents a bron1ne or |od|ne atom - T wi'th an .
aer’ylic ester [err] (M), in the presence of a catalytic amount
of a palladiumsalt such as ‘péil’adi um acetate, in the presence of
a suitable organic base such as a trialkylamne e.g. .
triethylamne or 10 tri-n- butylan1ne The reaction is al so
preferably carried oyt in the presence of a triaryl phosphine %s.u?ch
as tri-o- tol yphospi# ne, or nore preferably, triphenyl phosphine.
The reaction is convenlently‘barr ed out |n a sui tabl e sol vent
such as xyl ene or t-butyl c—l,tatel, or nore conveniently in
di met hyl formanide or in a _m xNur/e ‘of sol vents e.g.
xyl ene/ di met hyl f or mam de, pref abI"iP]vvi th heating. The react I on
m xture is preferably heated wifthin _ the tenperature range of

80[err]Cto 150[err]C Rm9rz§\pr er/dlﬂzf\’at

L : (VI)

5 (where Hal répresents a bromine or iodiﬁe atom) - &J
with an acrylic ester CH,=CHCO,R, (VII), in the presence
of a catalytic amount of a palladium salt such as
palladium acetate, in the presence of a suitable organic

base such as a trialkylamine e.g. triethylamine or

10 tri-n-butylamine. The reaction is also preferably carried
out in the- presence of a triarylphosphine such as tr1 o=
tolyphosphine, or more preferably, triphenylphosphine,
The reaction is con?eniently carried out in.a. |
suitable solvent such as xylene or t-butyl acetate, or w

15 " more conveniently in dimethylformamide or in a mixture of
solvents e.qg. xylene/dimethylformamide, pfeferably with
heating. The reaction mixture is preferably heated within
the-temperature'range of 80°C'to 1509C, more preferably at
100% to 1100c.

20 The carboxylic acids represented by the compounds of
formula (I) wherein R, represents hydrogen are new

‘compounds and useful chemical intermediates for preparing



fOO[err] Cto 110[err]C. 20 ’ The carboxylic acids represent edADy
t he conpounds . of ~formula (1) wherghn[err] represents hydrogg
are new . - conmpounds and useful chem cal intermediates far prepg
- 12-- t he conpounds of fornula (lI) and represent a further
feature of the invention. Compounds of fornula (1V) may be
prepared by rette i egmpounds hef bfermutieh(fe ewdl cppresenth@ further
tri phenyl phosphorane (I X) in solvent:- such as nmethyl ene chloride or

tol uene. [errfeature ofiothe invent@®Apounds of formula (1V) may al so be
prepar ed by reacting a 2-hal obenzal gehyde (XL [err] .
(where Hal represent@m@obndsi AE EPFPU4RNEINYoMpY be prgpEgedy bycrpiact 18t er
(VIl). The reaction. tak | ace under .t he cqondi ti qns previ ousl
described for the ‘Péﬁc?faﬁﬁygﬁ (Vlbé?\/\éégﬁtﬁ ec&Xpa ﬁ(TYg'P?‘P(?P%I?é“(e\/%)Ixand.
the acryglc esggrsolvent(g%kk'as methylene chloride or toluene.

# N\ _ Ph 3P=CHCO,Rg
L J L ]
! "
o ,o-CHO (IX)
N\ / .
®
| (viii)
- CHO
\/ 10 -
Compounds of formula (IV) may also be prepared by
reacting a 2-halobenzaldehyde (X)
[ ]
7\
N\ T
AW (x)
15 T Hal
CHO
(where Hal represents a bromine or iodine atom)
with an acrylic ester (VII). The reaction takes place
/ under the conditions previously described for the reaction
20 between the compound of formula (VI) and the acrylic ester

(viI).

The compounds of formula (VI) may be prepared by
reacting the 2-halobenzaldehyde (X) with the aminoester
(111) and/or the ketoester (V) according to the conditions

25 described above for the reaction between the compound of



conmpounds of formul a (VI) may be prepared by reacting the

@ pat obenzal dehyde (X) with the am noester . (I'l1) and/or the ketoester
/) according to the conditions 25 -descri bed above for the reactijon s
bet ween the conpound of L e -13-

formula (1V) and the am noester (I11) and/or the ketoester .

The conpoundsnofi & Iy aa%o( ItII'Je) an(l\ﬂoe{)é/éll JerfM | Lr)nd/or the L&o@ggegx) are
ei ther known conpounds or be made anal ogous processes to these
used for kngwn conpounds. Cbnpounds of formula (1) in which tbe
gr oup [err] is in the cis (Z) configuration my be . prepared by
irradiating a sahe icompfuride orfespehae NQIII), (V)anéVLE),i $9Ten.) ,Thus
when a solution of the Eisonmer in 10 dichl oromethane under a atnosphere
of nitrogerliXd expbosedd are ¢iktdeylknpdwn acompoundsobrtheyEbandadei sgners
are obtained and these may be separated by standard techni ques such
as g f rencaliogws mw%ﬁsq%a@ ovhesel/ esed hforakogrvaphgmpoupds.

Compounds of fornula (! al so be prepared from the reaction of the
compound (X) wiGaPRaHN (ﬂﬂﬂﬁﬁ%ﬂﬁ# I) inxyhighatbaj 98BME sol vent such as
dlchloronethane tetrah drofurap ir t ol uene. Preferably t he reaction
i's AR si 5 Heathh L i ekafipnEiaurasbpar mpy, be20

Convenlentlg'ai rEglby 1rradlat1ng a solution of the corresp%ﬁdlng

trans (E) isomer. Thus when a solution of the E isomer in

10 dichloromethane under a atmosphere of.nitrogen is exposed ~
to daylight a mixture of the E and Z isomers are obtained
and these may be separated.by standard techniques such as
fractional crystallisation and/qr chromatography. _

15 Compounds-of formula (I) may also be prepared from o/

the reaction of the compound (XI) with the phosphorane
(IX) in a suitable solvent such as dichloromethane,
tetrahydrofuran or toluene. Preferably the reaction is
carried out with heating for example 40-1200C,

20 coﬁveniently at reflux. . _ "



[f ]. '5 | The i nt er medi at € (X)) may be prepared by aqueous
err

whi ch [err] .
' responding acgtal (XlI; in
aCIdesenis-agyg{ﬁ;rséfoaL)the o kahe conpg%nd of formila (XI1) may a@}\
repr nt,

the al dehyde (XI11) by reaction with a conpound of

prepared from (111) and/or (V) under the conditions described above for

formula 10

di ate (|V)_. Th.e
preparing conpounds of fagnula (1) f;onL}PﬁéLQternEbronDbenzene derivative
internediate (X I1) Pﬁ¥but prepar?d||{ﬁ|uniln bol vent fol | oved by addition

reaction w .
g$|V%§by d.nethylfornﬁVLﬂe'CHo [ersl *-CH(ORg) , .
- _ T I / \
L}
R30,C ® CO,R R30,C . CO ,R i
- TEN N O R R0L s )22 . 4*-CH(ORg),
. ] ) ] \ /
1 ] ] 1 ®
WA | AN an
R N R, R R
‘ * N 1 vl 1 (XI11)
(XI) (XII)
1 :
5 The 1ntermedlate (XI1) may be prepared by aqueous acid
i
W, hydrolysis of the correspondlng acetal (XII; in which R

represents an alkyl group)

The compound of formula (XII) may be prepared from

the aldehyde (XIII) by reactlon with a compound of Formula

i , 10 (111) and/or (V) under the conditions described above For
' L
g preparlng compounds of formula (I) from the intermediate
(IV). The intermediate (XIII) may be prepared from the
bromnbenzene derivative (XIV) by reaction with butyl
lithium in solvent followed by addltlon of
15 dlmethylformamlde.
(4
: CH(OR )
VAW, 672
[ ] L ] -
| |
AWA
. Br
(x1v)

20

Sof
SN



-The~f ol | owi ng exanples |Ilustrate the i nventi on. ' Thr oughout the

exappl es reference to t.l.c. neans thin I 'ayer chromat ogr-aphy on
5&@,fk/5|llca gel 60F-254. AII tenperatures refer to [err]C
ernmedi ate 1 la. (E)-3-(2-Fornyl phenyl)-2-propenoic acid,
1, 1- di et hyl et hyl ester A sol ution of .
trlphenylphosphoranylldene acetic acid 10 ' 1, 1-di net hyl et hyl ester
(54.79) in dry dichloronethane - (100m ) was added to a sol ution
of ortho phiealrdanyng examples (19139t riabedtiiediiahlentagnthane at Of er G
In 15 m nutes. The sol vent was evaporated and the oil taken up
with Throughauﬁnuh&néxnmpﬂmQ sefedehcephenyl.phesphienesoxihde was 15
filtered, washed with ether and the fil {RAM evaporated to
dryness tohyware;@mdﬂanngndpﬂfﬁnp Merck [silicawgedh6@8s28kut edldn a silica
gel €olum (petrol ether/diethylether, 7 : 3), to give the title
conpound temperatunﬁﬁzrqfﬁtn#¢e €.0il (21.4g). 20 T.l.c. (Petro
ether/diethyl ether, 1 : 1) Rf = 0.45. I b. In a simlar manner
(E)-3 (2- fornylphenyl) 2- propen0|c acid, ethyl ester (12g) was
prepared from o- ‘ pht hal dehyde (13.4g) and
triphenylp&&ﬁ@ﬂﬂ&ﬁ@&iﬁéh ~ acetic acid ethyl ester (134.8q).
-1%- 1a. Cé3 gj%¥rf%rm 9&?59¥'29%E§Eb1c ECI% 1,1~ %Iﬂ%thyl
ethyl ester ' .
' e’/
A solution of triphenylphosphoranylidene acetic acid
10 1,1-dimethylethyl ‘ester (54.7g) in dry dichloromethane
(100ml) was added to a solution of ortho phthaldehyde
(19.3g) in dry dichloromethane at 0°C in 15 minutes.
The solvent was evaporated and the oil taken up with o/
diethyl ether. The solid triphenylphoéphine oxide was
15 filtered, washed with ether and the filtrate
evapaorated to dryness to give a yellow o0il (36g),
which was eluted on a silica gel column (petrol
ether/diethylether, 7 : 3), to give the title compound NS
as a colourless oil (21.4g).
20 T.l.c. (Petrol ether/diethyl ether, 1 : 1) Rf = 0.45.

1b. In a similar manner (E)-3-(2-formylphenyl)-2-propenoic
acid, ethyl ester (12g) was prepared from o-
phthaldehyde (13.4g) and triphenylphosphoranylidene

acetic acid ethyl ester (34.8q).



I’nt ér nedi ate 2 2- (Di et hoxynet hyl ) br onobenzene A mxture of 4 -
2- br onobenzal dehyde (33.-2g9), triethyl ortho- formate (29g) and # )"
powder ed anmeni um chl oride (0.379g).in = l&trhanol (30nm) was stirred

ei ght hours at room tenperature. The fesul-ting suspension was
filtered and, |0 . the filtrate evaporated. The resulting yellow oil was
distilled at rddiced fPeszoilde etbegi/dd ety 1t idthercorpaurtd Rf = Q30y). b.p.
63[err]C 0.3 mmHg. T.l.c. (Petrol/diethyl . ether, 6:1) Rf = 0.6.
Intg&gediate 3 2- (Di et hoxynet hyl ) benzal dehyde To a sol ution of
t et rahydr of uran 250n1: and et her (250m) - was added a 1.2M sol ution
of butyl lithi m 2 (160mM ). The m xture was stirred and
cooled to -70[err]C and 20 hen Internediate 2 (50g) was added

dropwi se. Aft éc{Bdgthoxymet ) ure was stirred at -70[érr]

et rahydriof ur af PRSHUFSed %83:@3«9%&%%%% fgrhe) >n{;,r‘éar”le hy T fr o= |

t t t t | ut

chl e de.(150nP Ret e 229)° Y HoFaE ot i | B aad o SAEP AT
aqueous phase %?:%\re?i% B\N.F{%ll') %} Clat i red for leth hours, at

- 17 - d CGrmbithed gani'c phase was drie %ﬂr].
and evaporatedtéﬂy%ﬂéFUPéJ'MIHEW¥M§y¥dldﬁﬂ%dkﬁgdéiéﬁiéﬁs filtered and
10 the filtrate evaporated. The resulting yellow oil was
\J distilled at réduced pressure to .give the title compound

(31g). b.p. 63°%C 0.3 mm Hg. T.l.c. (Petrol/diethyl
ether, 6:1) Rf = 0.6.

k’; 15 _Intermediate 3

2~ (Dlethoxymethyl)benzaldehyde

To a solution of tetrahydrofuran (250m1) and ether (250ml)
was added a l.ZM solution of butyl lithium in hexane
R (160ml). The mixture' was stirred and cooled to -709 and

w 20. then Intermediate 2 (50g) was added dropwise. After the
.addition the mlxture was stirred at -709% for 30 minutes
and then a solution of dxmethylformamlde (16Sml) in
tetrahydrofuran (75m1) was added slowly dropwise keeping
the temperature at -659, A saturated aqueous solution of

25 ammonium chloride (150m1) was added, the organic phase

separated and the aqueous'phase extracted with ether



ed pressure to give the title conpound (30g) as a whi te waxy
£ b.p. 87[err]C 0.9 MmHg. T.l.c, 5° (Petrol/diethyl ether, 7 : 3)
REEZ/- 0. 6. I nternediate 4 . ‘ o *
4- (¢ 2 For nyl phenyl ) - 1, 4- di hydr.o- 2, 6- di mét h{I= 3, 5- pyri.di necar boxyl i c
acid, diethyl ester 10 To a stirred solution of ethyl-3-am nocrotonate
(9.3g9) in glacial acetic acid (5m) at 0 was added dropw se

| nt er medi at(@x¥oplg). AfHercdiidedr Srd beic eprhsoNwdBSdried (MBOYLGd i Nto--
ethyl acetate (100m ) and shaken with 10% hydrochl ori c acid. The\wo
organi ¢ phavel vesamopstred ed, Thie izesullbing beowh ainll ewapdiatédiedThe

resi dual brown oil was purified by colum . chromatography (silica

gel , refugfbrRIRSSHAR/ A Biveckhei bivie) conpounds{300)zed fr om

diethyl ether to give the title coggoynd (0.200g) as a yel | ow solid.
m p. ,172- 17735 Waxy |sQliqdpeth o 7 BiyF 029 mm Hgetafel.¥:3) R 0.4

Intermedi ate 5 . . 4-(2-(,2- Carpoxyet henyl ) phenyl ) -1, 4-di hydro- 2, 6-di -
nethf??S,53&ﬁ#5ﬂ#ﬁﬂﬁ%§ﬂ%§x@éq%Fac?df g’e&ﬁyf @sger 25 To a sol ution of
t he conpound of Exanple 1 (10g) in di- chl oronmet hane (70m ), at

-78[err] C was added slowy, a .
18 - Intermeddgd ipn of HBr/ CH3COOH 33%in dichloronethane (70ni).

a-(Z-Formylphenyl)11L4¥dihydro-2,6~dimethyl-3,5-

' pyridinecarboxylic acid, diethyl ester "

10 To a-stirred solution Lf ethyl-3-aminocrotonate (9.3g) in
glacial acetic acid (5ml) at 0% was added draopwise
Interﬁedihte_S (5q9). Aftef_two hours the reaction was
poured into ethyl acetate (100ml) and shaken with 10% -
hydrochloric acid. The organic phase was separated, dried

15 (Mgs0,) and evaporated. The residual brown 0il was .
purified by column chfomatqgféphy (silica gel,

dichloromethane/ethyl acetate 7:3) and crystallized from

diethyl ether to give the title compounﬂ (0.200g) as a
yellow solid. m.p. 172-173% T.l.c. (Petrol/ethyl
20  acetate, 7:3) Rf = 0.4.

Intermediate 5

L

4—(2—(Z-Carboxyethenx}lghenyl)F1!a-dihydro-ZLg-di-

methx;-B,5-p9ridinedicarboxylic acid, diethyl ester
25 To a solution of the compound of Example 1 (10g) in di-

chloromethane (70ml), at -78%C was added slowly, a



'Ighe, m xture was then warnmed to -35[err]C and after 10 minutes / §

poured. into ige/water. The pH was adjusted at 6 and the m X
extracted.with ethyl acetate, washed with -wa8er 5 and dried ove
[err].” Evaporation of the solvent gave a - . solid which was :
recrystallized from petrol ether/ethyl acetate (1:1) to give the

title conpound as a white soli W (6.20). T.l.c. [err] 8:2:1) Rf
0.4. mp. 175- PPepioP of Higftn scoon 33% iy aibbgosoaeshane (70m19.5)

2, 61D et hyl - 4-hept vl net hanesul nag _15 0qA sol utd.on qf .
met hahesul phon Ihegrﬁlgﬁ’cfee i sditg‘{;%ylwag‘tmﬁéjr to -35 cAa"dlwaasfjtaed'dce]g J'rléw/\tnesse to

a solution of 2,64ty -fke/waterk® T Z%tf{ulgrsre |.|tsrt:ie‘§:lt ! Mg 1¢h St her

at O[err]C. The mxture was t for hrs at room
tenperature, thaye tracRRENEE H Mt Rldle UL SXIAHILY i sl
The organic ure eﬁ‘h;saé: was washed v?n)'&?h dei l'ut € hydroc Iolri c aa% , then
wat er ang dri edsirdV &ir i 'dver RAHY AL @R ForddiSioiPlofethe solvedt qdlave the
title conpound (2.6g) as a colourless oil. T.1.c. (Ethyl -
acet at e/ cycl ohesednied whith wdd .redrydtallized from pEtrdlardthdr/Atdydd was:
6b. 2- Met hyl cycl ohexyl net hanesul phonat e T.1.c.(met hyl ene

chl ori de/ Et hyl axosttaitee,(17:B) R .give the. title 2pmpdurainaxetdiarteisid EHodid
chl oride and 2-net hyl cycl ohexane _
- 19- I ntlgefafiat T A .c. (CH,C1,/CH,CO,C H /CH,CO0H, 8:2:1) Rf =

0.4. m.p. 175-1780

'\/'
lO_

" Intermediate 6

6a. 2,6-Dime£hy1-4-neptylmethanesulphonate

A solution of methanesulphonyl.chloridé in diethyl ether
: k.J was added dropwise to a solution ﬁf 2,6-dimethyl-4-

15 heptanol and triethylamine in ether at 09C. The mixture
was then stirred for 2 hrs at room teﬁperature, then
poﬁred into water and extracted with ether. The organic
phase was washed with dilute hydrochloric acid, then

/ water and dried.ovet Na,S0,. Evaporation of the solvent

20 gave the title compound (2.6g) as a colourless oil.

T.l.c. (Ethyl acetate/cyclohexane, 4:6). Rf. = 0.55.
Similarly prepared was:

6b, 2-Methylcyclohexylmethanesulphonate

T.l.c.(methylene chloride/Ethyl acetate, 7:3) Rf. = 0.75.

25 from methanesulphonyl chloride and K 2-methylcyclohexane



. .4-(2-Brom
agcid, diet

followed b
(750m ) ad
further 1
0. 3% sol ut
The solid
petrol eum
~ conpound
15 - ethe
(10.8g) et
(9.12g) in
hour§?',
20 (250
acid (2000
filtration

- 20, -
4- (2-1odop

10

phenyl ) -1, 4- di hydr o- 2, 6- di et hyl'- 3, 5- pyr.i di ne- carboxylic
hyl ester (a) A solutjon of 2-bronobenzal dehyde (83.79)

in

5 et hanol (1350m ) was cooled to -10[err] under stirrirng. To =

solution trifluoroacetic aci & (308g) was added quickly

y a solution of ethyl 3-am nocrotonate (146g) in - et hanol

ded dropwi se during 1 hour. Stirring was conti nued for

a

Howrermedigt® ahd the mixture 10 was then added dropw se to-a
i on of hydrochlorjc acid (7000mM ) under vigorous stirri\g.

das{ 2-Bromoghgnykt=l, 4rydihydrat? ob-dimebbrlnds h-pardédiard

et her and q;jed in vacuo at 60[err] to give the title

carboxyldgnacid, diebhylzester T |.c. (ethyl acetate/petrol eum

r, 8ﬁ?)

Hha’

sol uti on

S UG ol oo A REAT he 058 S38HY AR (8378 ) adbr SRseisEe

onobenzal dehyde

h I \ h d .refl f :
ethanol CRRARD, R b0 Len by “FR P ERHSE, f 15B4BBot ggétt%%nm
i . 2% ' . '
Yoo QR REUEINGF 1, 8o 04204686 WY, Bhgeg, quighigroch o ©
, . ' | . e o
to give trquﬁfqi§hvﬂJthF%ﬁ%%iiﬁﬁ??59?%B¥fhgggm%ﬁggghérgggf.thggbnlxacug

ethddBEr ("Bl ¥ &ided dropwise during 1 hour. Stirring was
henyl ) -1, , 4-di hydr o- 2~6-di net hyl - 3, 5- pyri di ne-

continued for a further 1 hour at -100 and the mixture

was then added dropwise to a 0.3% solution of hydrochloric

~acid (7000ml) under vigorous stirring. The solid was

15

20

collected by filtration, washed with water and petroleum

ether and dried in vacuo at 600 to give the title compound

(156g). m.p. 142-143%,  T,/l.c. (ethyl acetate/petrolgum
ether, 8:2) Rf = 0.5 | _

(b) A solution of 2-bromobenzaldehyde (10.8g), étﬁyl
3-aminocrotonate (9.36g) and ethyl acetoacetate (9.12g) in
absolute.ethanol (50ml) was heated at reflux for 15 hours.
The mixture was then cooled, diluted with absolute ethanol
(250ml) and added dropwise to a 0.2% solution of
hydrochloric acid (2000ml) under vigorous stirring. The
solid was.collected by filtration, washed with pet;oleum
ether (150ml) and dried ip vacuo to give the title

compound (19.3g) m.p. 142-1439,



carboxylic acid, diethyl ester ' " Follow ng the procedure in @

I nternedi ate 7(a) 2-i odobenzal dehyde (46.4g) and et hyl
3- am nocr ot onat e (73g) gave the title conpound (54 8g) mp. 178[err
T.l.c. ° (di chl or onet hane/ et hyl acet at€;209+-1) Rf 0. 5.

| ntefnediate.9 10
2-(2-(3,-(l, 1- D net hyl et hoxy) - 3- oxo- | - propenyl ) phenyl ) -

met-hyl ene- 3- oxo- but anoi c aci d, nmethyl ester A sol ution of
pi peridine (0.1nkermadiate;Bc acid. (0.078g) in isopropanol (1m) was
addet to a sol ution_of 2-farnyl phenyl ) propenoi ¢ acid

1, 1- di met hy| etw&&pphenw ﬂg‘bm hydaongpodinethydrdp2rgyridiney jn

i sopr opanol ' 815 Th n1xt elwaststlrred at 60[err]C for Ih, then
the sol 1 : i due taken up with ether

100m ). The sol uti ashod wth 1N er
glcarbénateesgfu?igﬁnl&ﬁgﬁwazggf §§3Fﬁ%§ﬁ§ dplg%%erméwla5ﬁe7(f3rrsa e

Evapor ati on of 548 sBlekehls dARY& 2140 a ol bt asny1 WRRmANGCEogY Rk £CO! UM

chr omat odr aphy ™~ ( gradi troI her, to give e title

d | | Z a5 le 1
?%rpzu?z 05 01138 gBR ey thhe thle t(#.lég’comgl@wrde (4% 8 l')ﬁg'fﬁerfg 1782 rBfagpl e
- -1(ﬂ1@hh$45ge%hgd®/@Qm@m é%gidggrl@ququaLb@xﬁl|c acid,

dlethyl ester 3-am nocrotonate (24g) was added to a sol ution of
Internediate | a (21. 4g) |n acetic acid, at roon1 5 tenperature. The red
~solution was stirred at room -
./ Intermediate 9

10 2-(2-(3-(1,1-Dimethylethoxy)-3-oxo-l-propenyl)phenyl)-

methylene-=3-oxo-butanoic acid, methyl ester

A solution of piperidine (0.11g) and acetic acid
U (0.078g) in-isopropancl (1lml) was added to a solution of
3-(2-formylphenyl)propenoic acid l,l-dimethylethyl ester
15 (5.2g) and metﬁyl acetoacetate (2.55q) in isopropanol
(15ml). The mixture was stirred at 600C for lh, then the
solvent wés evaporated and the fesidue taken up with ether
" (100ml). The solution was washed with IN HCl, water, with
saturated bicarbonate solution, then water again and dried
20 over.NaZSU“. Evaporation of the solvent gave an 0il which
was purified by column chromatography (gradient

. Petrol/Ether, 7:3 -1:1) to give the title compound as a

pale oil (4.2g; mixture E/Z isomers).

25 Example 1
(E)-4-(2-(3-(1,1-Dimethylethoxy)-3-oxo-l-propenyl)phenyl)




kemperature for 5hrs, then poured into water and extract ed with ethyl
¥tate. The organi c phase was washed with 5% aqueous sodi um

carbonate solution, then with water and,, _ dried over [err]. _
Evaporation of the sol vent gave a dark oil, which was.eluted on a
silica gel colum [err]/EthyI_ acetate 9 1). The title conpound was
obt ai ned a 4-dihydgpree gthyl 2 =t
acet at e, gieth P &73 175[err]C T.1.c. (nethylene chlorlde/EthyI o~
acetate, ZESENRICSEeF  -0.4 15 Exanpl e 2 o

|4 Elzdl( ﬁyggoéﬁ%ps hXJng\ngXEaﬁaQéo (2 r)ogv r%;%/crcpetpyd:} da so].ut::.m-ej %F hyl

di ne yr|d|ne I C acl

ester Inffr eEQLHh 28 b4, gh@rr{%d'a%t;enfeb (dbgd) 4 &R or omet hane

(0.5m) mes a tri phenyl phosphor anyl i et1c. aci
1, 1-dynet hyt ghphyta€ske! (QhegkeHns@ﬁ%@fﬁﬂ“ﬁﬂéuﬂﬁiﬂﬂkékme room at room

tenperature After 12 hours reflux in di chl or onet hane,

tetrahydrof yeaperasupddedrabaregf ltwenPpourded itNlvated 40d dt PRCE 84
Then toliuene was. added and the m xture refluxed for a further 5

hours. ThewfitktetRylaacetate. e\rax.poroatgesiuiambﬁm véss Cugstped i hied Py

col um 22- chr omat ogr aphy
and’ crystalhqneduéreuﬂpeMrbhcmmbgmataf&nlutlonl|tH¢ncmnu0umdtéﬂ29nq) as a
m xture of E and Z isomers.

dried over Na,S0,. Evaporation of the solvent gave a dark _
10 oil, which wes eluted on a silica gel column (CH,CI/Ethyl

acetate, 9:1). The title compound was obtained as a

‘white solid (3.6g) and recrystallized from ethyl acetate,

m.e. 17}-175°C. "T.l.c. (methylene chloride/Ethyl acetate,

9:1) Rf. -= 0.4 | | W,
15 _

Examgie 2 )

4-(2;(3;(1;1-Dimethylethoxy)-3-oxo-1-prqpenyl)phenxl)o

l,ﬁ-eihydro-z,6-diﬁethyl-3,5-pyridinedicarboxylic acid,

diethyl ester - | | o
20 To a solution of Intermediate & (0.195 in 'dichloromethane
(0.5m1) was added triphenylphoephqranylidene acetic acid
1,1-dimethylethyl ester (0.1g) in dichloromethane (0.5ml)
‘at room temperature, After 12 hours reflux in
dichloromethane, tetrahydrofuran was added and refluxing.
25 continued for.12 hours. Then toluene'was added and the
mixture refluxed for a further 5 hours. The mixture was

evaporated and the residue purified by coluan



Exanpl e 3 (E) - 4- (2- (3- Et hoxy- 3- oxo- 1- propenyl ) phenyl ) -1, 4- di hydr o
2, 6-di met hyl -3, 5- pyri di nedi carboxylic acid, diethyl ester Et hyl
3- an1nocrotonate (13g) was added to a sol ution of Intermediate |G
(10 2g) ‘in acetic acid (150m ), at room . 33 -tenperature. The red solu
was stirred at room 10 tenperature for 3 hrs., then poured into water
and _ extracted with ethyl acetate. The organlc phase was . washed
with 5% aqueodfrsAdtuBrlphgr RABACe yseklliieRd FROR petrolWitbhgw@erhand
driied, over [err]. Evaporation of t% sol vent gave a dark oi ™ (209),
mhu%ﬁ was el uteédlencampdond $Ml20ag)gals @omuint urer blf/ Et Ayld dcelsamers?: 3) .

The title - conpound was obtained as a white solid (4.5g) and
recrystallized fron1petrol/ether/dlethyl ether (9:1); m p.
130-131[err]C, T.I. (met hyl ene chl ori de/ Et hyl acet ate, - 8:2) Hf
0.50 20 E.’saméa.Lé. 4 4a.

E) - 4- (.2- ( 3- ropenyl
éhényl§51(4 g% - pny%)%henyl) y4-gibrdro—r acid

3-nmet hyl este eth ster, . Internedi ate ,1a (0.50), ethyl
3-aninocrotonéné—ﬂ4 ¥hyi S pyrld gdige ACd9; '1=t 438858
et hanol were

refluxed for Extds B"B?Hé'°§5|°\}8rﬁ't°t\ﬁaé1tzﬁgn "‘eﬂ?a;%’rdaﬁde(f" L s°1“t1°“ar?(fthe
crude oi I was ;glutgd 133 3"%%%.9?)(¥Hlﬁgﬁt1c acid (150ml), at room

) temperature. The red solution was stirred at room

%Iethoxy)33 0Xo0- | -

10 tempgrature_for 3 hrs., then poured intb water and
| extracted with ethyl acetate. The'oéganic.phase was

washed_with 5% aqueous sodium_biéarbonate solution, then
with water and dried over Na,50,. Evaporation of the
solvent gave a dark oil (209), which-was eluted on a

15 silica gel column (CH,C1l,/Ethyl acetate, 7:3). The &1&12
compound was obtained as a white solid (4.5g) and
recrystallized from petro%/ether/diethjl ether (9:1);-

~m.p. 130-131%; T.l.c. (methylene chloride/Ethyl acetate,

~ '8:2) Rf = 0.50
20
Example 4
4a, (E)-4-(2-(3-(1,1-dimethylethoxy)-3-oxo-1-propenyl)-
phenyl)-1,4-dihydro-2,6-dimethyl-3,5-pyridine~ |
dicafboxylic acidrB-méthyl e§ter, Sfethyl ester
25 Intermediate la (G.Sg),_ethyl 3-aminocrotonate (0.27g)

,and methyl ace;oacetate (0.24g) in ethanol were



=g hyl et her/petrol et her 7:3) toyieldthe title conpound as

yellow solid (0.25g), mp. 5 165- 167[err]C (petrol ether).
(Di et hyl ether/petrol ether, 9:1) 0.3 .
TiTarly prepared were : - - 4b _ .q o '
(E) - 4- (2- (3- (1, 1- di met hyl et hoxy) - 3- oxo- I-propenyl) 10 ‘
phenyl’) -1, 4- di hydr o- 2, 6- di et hyl - 3, 5- pyri di nedi - carboxylic acid
3-nethyl ester, éf(ﬁ.xre%&meﬂorppmas. The solvEftehal eheA4ZLsaaLatlé9[e”]
(petrol ether) T.1.c. (Petrol ether/ethyl ‘acetate 6:4 S35

Fr0ﬁ1|nterﬁEmiﬂéhﬂithdﬂﬁﬂude1%fﬂnﬁEEr@I@ﬂéﬁeoﬁnd sidPica gel aumﬁhhylprODV
acet oacet at e 4c-

(E)-4- (2-(3- (1, Ydlietstynly | ettHenipetIrmkoe ther oPeBY| o yield the title

phenyl) -1, 4-di hydr o- 2, 6- di et hyl - 3, 5- pyri di nedi - carboxylic
acid, -3- (| -met hyd ggggd ot o5 ,pdlg yelDéw solid (Bt RbgYet Myp) ester m p.
= 156[err] 157[ err gﬂgtrol ther} T.1.c. (ethyl
acet at®/ cycl ohext 0 (metrql 3sther). -FrofPintbydedi ate | a,
1- net hyl et hyl 3- ani nogr ot onat e and 2-pet hoxyet hyl acetoacetate
25 4d (Eeth %Bf: e.qol 1etheme ndt Bl hB%yF - 8s dxo- | -propenyl ) -
PN SN SRR Py e
4b (E)-4-(2-(3-(1,1-dimethylethoxy)-3-oxo-l-propenyl)- o/
10 phenyl)-1,4-dihydro-2,6-dimethyl-3,5-pyridinedi-

carboxylic acid 3-methyl ester, 5-(2-methylpropyl)

ester m.p. 1479 - 1490 (petrol ether)
T.l.c. (Petrol ether/ethyl acetate 6:4) Rf = 0.35 Q;i
From Intermediate la, methyl 3-aminocrotonate and

15 | ?-methylpropyl-acetoacetate

4

e (E)-4-(2-(3-(4,1-dimethylethoxy)=-3-oxo-1l-propenyl)-

phenyl)-1,4-dihydro-2,6-dimethyl-3,5-pyridinedi- W,

carboxylic acid, 3 (1- methxlethyl) ester, S5- (2-

20 . methoxyethyl) ester m.pe. = 1560-157°C (petrol

ether) _
T.l.c. (ethyl acetate/cyclohexane, 1:1) Rf = 0.35
From Intermediate 1la, lemethylethyl 3-aminocrotonate

and 2-methoxyethyl acetoacetate

25 -

4d (E)-4-(2-(3-(1,1-dimethylethoxy)-3-oxo-1l-propenyl)-

phenyl)-1,4~-dihydro-2,6-dimethyl-3,5-pyridinedi-




Carboxylic acid, dinethyl ester n1p. = '158[ et r]-162[err] (peti

ether/diethyl ether, 100:1). T.I. . (petrol/ethyl acetate, 6:

Rf = 0.25 . Fron1|nterned|ate | a, nmet hyl 3-am nocrotonate and

met hyl acet oacet ate de

(E)-4-(2-(3-(1, - di net hyl et hoxy) - 3- oxo- I-propenyl) :

phenyl) -1, 4-di hydro- 2, 6-di net hyl - 3, 5- pyri di - nedi - carboxylic

acid bi s- 2-n- propoxyethyl.este( 10 mp. = 115-116 gg%trollether)
(ethyl acetﬁaéhayxibaezsﬁe41dimetnw1 esteg m.p. = 1

Intérﬁedlate | a, 8 Eogy g ani nocr ot onat e and

n- pr opoxyet hyl acel PaEEP i iethyl ether, 100: 1). T.l.c.

(E)-4-(2-(3- Ethoxy X I eny _

di hydr o- 2, 6- dlnethyPeg 8lgePhyl, e tBEEL, r“& BE, = 0.25 et hyl

(1, 1- dlnethyl)ethy t rom r t b, 3-oxobutanoic

acid ethyl ester krgﬁ fﬁtermeglgtgnggdb g?cgggpg cf°5?ﬂ§gﬁyF89hyl

ester. 20

(E) - 4- (25(3 Cbtylgﬁg 3yox§9FP8?88§§3|)pheny|) 1, 4- di - -

hydr o- 2, 6- di net hyl - 3, 5- pyri di nedi car boxylic aC|d di- - et hyl ester

25 A suspension-of the Internediate 5 (0.59), octyl brom de

(0.38g) and pOﬁaSStEWLEa(b00§L¢1P109§m%%ﬁzlethox§)-3-oxo-1-groFenﬁl)-
- 25- stirre a roomtenperature 0O

phenyl)-1,4-~ dlAydro-Z 6-dimethyl-3,5-pyridinedi-

gw/ ' carboxylic acid, Q;sz-n-propoxyethyl ester

10 | m.p. = 115-116 (petrol/ether) l
T:l.c._(ethyl acetate/cyclohexane 1:1) Rf = 0.40
From Intermediate la, n-propoxyethyl 3-aminocrotonate

&&/ and n-propoxyethyl acetoacetate

1s 4f (E)=-4-(2-(3-Ethoxy-3-oxo-l-propenyl)phenyl)-1,4-

dihydro-2,6-dimethyl-3,5~-pyridinedicarboxylic acid

ethyl {1,1-dimethyl)ethyl ester

From Intermediate lb, 3-oxobutanoic acid ethfl ester
and 3-aminobutenoic acid 1,1-dimethylethyl ester.
20
Example 5 -
5a (E)-a-(2—(3-0ctylﬁxy-B-oxo-llggopeny1)phenyl)-1,4-di-_

hyd;o-z,6-dimethy1-3,s-pyridinedicarboxylip acid, di-

ethylester

25 A suspension of ‘the Intermediate 5 (0.5g), octyl

bromide (0.38qg) and potassium carbonate (10g) was



was poured into water and extracted with ethyl acetate, washed

oughly with water and dried over lerr]. 5 . Evaporati on
. e solvent gave an oil which was triturated with petrol ether .
a ecrystallized from petrol ether to give the title conpound
as-a white : solid (0.3g), mp.~ 23i0=112[err]. T.l.c. (nethylene

chloride/ethyl acetate, 9:1) Rf 0.5 10 Simlarly mere prepared: -

5b (E)-4-(2-(3-Methoxy-3-o0xo0-1-propenyl)phenyl)-1,4-di- -
hydr o- 2, 6- di netdtydrBedb- wrrmbmedemmbmkyt-ecf‘anlﬂu hrs. The mdkehhyl estg/
m p. 138 140[err]C (petrol ether). T.l.c. 15 (et hyl ene :

chl ori de/ Et hyl wﬁﬂﬂnﬂuxéﬁEént¢ﬁwtt®r4@nd extractedFwdhh| atbyhedi ate 5 and
met hyl brom de.

(E)-4-(2-(3-(1-3=tatet h‘!ﬁ(?’)e% bhoroughbpenithpnakgr) and dried over

1, 4-di hydro- 2, 6-di net hyl - 3, 5- pyri di nedi carboxylic 20 acid, dlethyl
ester m p. 145‘1321575[tefr]c (petrol ether) T.1.c.(met hyl ene

ihkg{%SFéfﬁgrl éﬁﬁéﬁf&lonZ%Fath%dso§vent gave an olionL Lernedlate.5 and

phenyi )1 a-ci Ryt SR 60 HEEH P 9EREE B RRFDERY. Focryatetized rron
26

petrol ether to give the title compound as a white

solid (0.3g), m.p. 110-112% T.l.c. (methylene

chloride/ethyl acetate, 9:1) Rf = 0.5 ~
10 Similarly were prepared:- |
5b (E)-a-(2-(34Methoxy-3-oxo-l—probenyl)phenyl)-1,agdi-
hydro-2,6-dimethyl-3,5-pyridinedicarboxylic acid, wa
diethyl ester m.p. 138-1400C (petrol ether). T.l.c.
15 (methylene chloride/Ethyl acetate 8:2) Rf = 0.40
From Intermediate 5 and methyf bromide.
5S¢ (E)-4-(2-(3-(1-Methylethoxy)-3-oxo-1l-propenyl)phenyl)- L

1,4-dihydro-2,6-dimethyl-3,5-pyridinedicarboxylic

20 acid, diethyl ester m.p. 145-1479C (petrol ether)

T.l.c.(methylene chloride/Ethyl acetate,B8:2) Rf = 0.45
From Intermediate 5 and l-methylethyl bromide.

25 5d (E)-4-(2-(3#(Z-Methylpropyloxy)-3-oxo-l-progeny})-

phenyl)-1,4~-dihydro-2,6-dimethyl-3,5-pyridinedi-




&

car boxylic acid diethyl ester mp. 172-174[err] C (petrol o
ether). T. I (nethylene chloride/ Ethyl acetate, 8: 2)(?2%%)-’;

O 55 From Intermediate 5 and 2-net hyl propyl br oni de.

5e (E)-- 4- (2 (3 Cycl ohexyl oxy- 3- oxo- I-Propen% Lphenyl) -

1, 4- di hydr o- 2, 6- di net hyl - 3, 5- pyri di nedi car boxyl i c ~acid
diethyl ester mp. 175-177[err]C (petrol ether) T.1l.c

(met hyl ene chl oride/ Ethyl acetate, 9:1) 10 Rf = 0 $0
FromLynternedlateEE££ﬁ¥&ﬁﬁﬁ4ﬂiﬁ%ﬂ.ﬂﬁi&5ﬁ£&2§£&&ﬁm P- 172-174°C (petrol
(BE)-4-(2-(3-Tridec Io r,0 hen

dlhydro 2 6- di net I§§%5 pax ﬁeé é%ﬁ&%éh Qfde/Ethfﬁiacetatedlethyl
ester = 87-89Q[.anf ] I (Petrol et her/ et hyl
acetate 6 4) Rf. 3 leﬁi 55 Fron1|nternediate 5 and tridecyl

brom de at room

(BE)-4-(2-(3-Cycl ohgp?tmyllgxtyerg'egx%eﬁ propeny )p%thﬁﬁgroopylbslq’mde'

1, 4- di hyglr o- 2, 6-di net hyl - 3, 5- pyrldlnedlcarboxyllc _ aci d,
diethyl. ester mp. = 192-194[err]C. T.I. (et hyl ene

Ch'OrldE/EthYBeaCQEWU#-Gf4b3iﬁyckoﬂbg¥ioxy 3 -oxor1-progedyl JgH&HyEM ate S
and cycl oheptyl brom de

(E) - 4- (2- (3- Oycl operit=d imepd : HH ) 3,1.1, ﬂdlnedlcarbox lic 1
, 4- di hydr o- 2, 6- di net hy - pyridi nedi car ylrc
acid d1ethyl ester m.p. 175- 1779C (petrol ether)

v T.l.c. (methylene chloride/Ethyl acetate, 9:1)
10 RF =°0.40 ’

From Intermediate 5 and cyclohexyl bromide.

L = -5f (E)-4-(2-(3-Tridecyloxy-3-oxo-1l-propenyl)phenyl -1,4

d1hydro—2 6~ d1methy1 3,5= pyr1d1ned1carboxyl1c acid,

15 dlethyl ester m.p, = 87-899C. - T.l.c. (Petrol
ether/ethyl acetate, 6:4) Rf. = 0.40.
From Intermediate 5 and tridecyl bromide at’ room

ka temperature

20 5g (E)-4-(2-(3-Cycloheptyloxy-3-oxo-l-propenyl)phenyl)-

1,4-dihydro-2,6-dimethyl-3,5-pyridinedicarboxylic

acid, diethyl ester m.p. = 192-1940C, T.l.c.

(methylene chloride/Ethyl acetate, 8:2) Rf. = 0.45
From Intermediate 5 and cycloheptyl bromide

25

Sh  (E)-4-(2-(3-Cyclopentyloxy-3-oxo-l-propenyl)phenyl)-

1,4-dihydro-2,6-dimethyl-3,5-pyridinedicarboxylic
Y t



- 27 - aci d, diéthyl ester " mp. = 182-184[err]C. T.l.c.(Ethyl

- tat e/ cycl ohexane, 1:1) Rf. 0. 42 . .FromlInternediate 5 and
(?géﬁlopentyl brom de. 5 Exanple 6 ’ T
) - 4- (2- (3-Cctyl oxy- 3- oxo- I-propenyl)phenyl)-l 4-di hydro :
-2, 6-di et hyl - 3, 5- pyri di nedi car boxyl i c a@idr dlethyl ester = - A
suspension of the internediate 5 (0.1g), octyl nethane- sul phonat e
(0.077g) and pot assi um car bonat e (2g) in di- oTE | formami de (5m) -
was Stirred at 2%kdn tdbeEhwl estes, m.p. = 1@2h3§“ ?he ﬁ]%b&bé5t§Yéoured~J

into water and extract? g acetate, washed thoroughly with
wat er and driedacetate %M%¥°T%¥?T3'Eba£ rgfron ¢ #Re sol vent gave an oi

whi ch a%ed mngh e et her and rg stalllzed from 15
petrol ether to 5?@e % T?qfﬁ dﬁp cég aPEACYS (0. 04g) .
m p. 110 112[err]C. T.I.c. (nethylene chlorlde/ Ethyl acetate, 9:1)
Rf Exanple 7 20 .

(E) - 4- (2 (3 t hyl et hoxy) - 3- oxo- I-propenyl)phenyl) _ :

1, 4-dPh dro—éé%é%ngfhyl 3, 5- pyri di nedi car boxyl i ¢ aci d, di et hyl

est er (E Muwem@@tgiokgeu BkeL Wﬁgﬁ?%n?lﬁ%hgg}i 1309 ,mafda%?idhsra _
carbonate (T . Wi th.

tert-butyl bjogideméOn)to3,sngysibingdidbrboxy]ico@iilde MRRAVLN @ sft@r 20
hrs. The mXture was pour.e
A suspension of the 1ntermedlate 5 (0.1g), octyl methane-
sulphonate (0.077g) and potassium carbonate (2g) in di_ e
10 methylformamide (5ml) was stirred at room tempefature for
20 hrs. The mixture is poured into water and extracted
with ethyl acetate, washed thoroughly with water and dried
over Nazsﬂa. Evaporation of the solvent gave_an'oil which \ur

was triturated with petrol ether and recrystallized from

15 petrbl ether to give the title compound as a white solid,

(0.04g). m.p. 110-1129C. T.l.c. (methylene chloride/
Ethyl acetate, 9:1) Rf = 0.5

Example 7 .
20 (E)-&-(Z-(39(1,1-Dimethylethoxy)-3-oxo;l—propepyl)phenyl)-

1,4-dihydro-2,6~-dimethyl-3,5-pyridinedicarboxylic acid,

diethyl ester

A suspension of the intermediate 5 (0.2g) and potassium
carbonate (0.07g) in N,N-dimethylformamide (5ml) was
25 treated with tert-butyl bromide (0.14g) and stirred at

room temperature for 20 hrs. The mixture was poured



[}

- 28 - into water and éxtracted with ethyl acetate, washed R
&

thoroughly wi.th water and dried over [err]. Evaporation of
Sol vent gave an oil which was crystallized from petrol ethe
give the title conmpound as a white solid - . (0.005g) mp.

173-175[err].C. Exampl e 8 - 28 -
(2)-4-(2-(3- (1 1-Di nethylethoxy) 3- 0x0- I-propenyl)phenyl)

1;" o2 g JEHY i SHAUEASLEPCUERICEML oot pgetd o ot
ane (250{3% y@%tgf X Eﬁi‘a&&?eél"' é\bd ad?%éfam?xf @étélf)gen Evaq? %J% onfor 3

mn., then | under an at nos I n
dayl i ght for amw@emvéw@ émytwnowswmcn d@s cr ﬁf&@rp{&ﬂ and the
solid was recrystallized twCe ron1petro|/d|et yl ether (9:1).
The white sol ¢k 0Pf 23486k to give thé Ot 201eV\ESmEd @daé $'@W§t9ns@l§d|'ca
gel plate [err] to obtain & Crystallization
frompegrol (0.005g) mepherisierhit. et her (9: 1 gave the title conpound as
a 0 white solid (0.05g) mp. 143-1450C. T.l.c. (nethyl ene

chl oride/ Ethyl acetate, 9:1) Rf = 0.40 : Exanmple 9 '

9a (E)-4-(2-(3-(2,6-D nmet hyl - 4- hept yl oxy) - 3- oxo- | - 25
propenyl ) phergkamgdle-8i hydr o- 2, 6-di et hyl -3, 5- pyri di ne

- di car boxyli-c acid, dlethY ester .

- 29- (2)-4-(2-(3-(1, Dlmethylethoxy) 3-oxa-l-propenyl)phenyl)- .
K¥}. 1,4~-dihydro~2,6- dlmethyl 3, 5 -pyridinedicarboxylic acid,

10  diethyl ester .

A solution of the compound of Example 1 (lg) in dichloro-
methane (250ml) was deoxygenated with a stream of nitrogén

for 3 min., then left standing, under an atmosphere of

. nitrqgen, in daylight for two wee?s. I@e.solution was
15 then evaporatéd and the solid was recrystallized twice
from petrol/diethyl ether (9:1). The white solid obtained
(0.2g) was eluted 5 times on a silica gel plate (CH,Cl,)
KQ’ to obtain a colourless oil. Crystﬁllization ffom petrol

ether/diethyl ether (9:1) gave the title compound as a
20 white solid (0.05g) m.p. 143-145%. T.l.c. (methylene
chloride/Ethyl acetate, 9:1) Rf = 0.40

Example 9 .
9a (E)-4-(2-(3-(2L6-biméthyl-a-heptyloiy)-3-oxo-l-

25 propenyl)phenyl)-1,4-dihydro-2,6~dimethyl-3,5-pyridine

~-dicarboxylic acid, diethyl ester



—

uspensidn of Internediate 5 (2g), .2, 6-di nethyl -

C%%E?

tyl met hanesul phonate (1.6g) and potassi um car bonate (409) .in

methyl formam de (30 m) was stirred at 6 gqrr]C for 12 hours. The
‘mi'xture was poured into water and-extracte with ethyl acetate,
washed thoroughly with water and dried : over [err] Evapordtion of the
sol vent gave Inte3h ch ga ut 0 ca gel colunn
(Di et hyl Aaéif er/ér;iec!rnro ?1 E:h ? to y|§2e tlf"}lé 81 eﬂ‘ %rpgund .
(0.669) as aH@Bﬁflﬁ%ﬂﬂé%esdmﬁhoﬁEtéz{ﬁfééﬁ:aﬂ@ potaéélﬁm &EFBBRLte

et her/ Et hyl

9b

chl oride/ Ethyl acetate, 8:2) Rf=0.55.

acetate, 6:4) Simlarly prepared were :

(E) - 4- (2-(&0g2- Mtdmlwwm«yémwe G30xm1 - paspetytied at 60°C for
phenyl ) -1, 4-di hydr o- 2, 6-di net hyl -3, 5-pyri di nedi - 15 car boxylic
aci d, diethyl12darresn fhel Ghixditffer¥d poured intd. katef NBhHYERBGacted

From Internedi ate 5 and

2- et hyd cycl otieidylethyl acetatejetéshedutipbonagely #0th water BEmdnpréedO
(E)-4-(2-(3-(1,1-Di et hyl et hoxy) - 3- oxo-1| - propenyl ) phenyl )

-1, 4- drhydrcrqyﬁﬁcNQ§$Em Faparatiord Cathexyeiveati davesa crudet hgl ester
A solutron of termediate la (3.2g) in ethanol (25m ) was ' cooled to
O[err]C and t tWW#QQmﬁ%%C%&YEe%c?H goftligagesl column (Diethyl

30-

10

15

20

25

ether/petrol ether, B8:2) to yield the title compound

(0.66g) as a white solid. m.p. 49-520¢C : ]

T.l.c. (Petrol ether/Ethyl acetate, 6:4) Rf. = 0.45

Similarly prepared were :

9b (E)-4-(2-(3-(Z-Methx;cyclohexyloxy)-3-oxo—1-propenyl)

phenyl)-1,4-dihydro-2,6-dimethyl-3L§-pyridinedi-

carboxylic acid, diethyl ester m.p. 165-1660C

T.l.c.(methylene chloride/Ethyl acetate,8:2) Rf=0.55.
From Intermediate 5 and 2-methylcyclohexyl-

methanesulphonate.

Example 10

(E)-4-(2-(3~-(1,1-Dimethylethoxy)-3-oxo-l-propenyl)phenyl)

-1,a-dihxﬂro;z,6-diethyl-3,S-pyridinedicarboxylic acid

diethyl ester

A solution of Intermediate 1a (3.2g) in ethanol (25ml) was

cooled to 0°C and then trifluoroacetic acid (2ml) added,

>



ethanol (25m ). The mixture was stirred at O[err]C for 1 hr,

..followed by a solution of ethyl-3-am nocrotonate (10g) in .
t hen poured into water and neutralized with 10% sodi um. bi car bonate and

.extracted with ethyl acetate. The organic:' =~ 30 - 5 | ayer was washed
wi th 10% hydrochl oric acid then with wat er and dried over
[err]. Evaperation of the sol vent gave an oil which was
eluted on a siliftalievedddyunm solution of ethyl(Framieeeretonsipeftds) 807

- 7:.3) togive the tit]e . compound_(2g) as a,pale yel | ow
sohid. mp. = 15%§GSEﬂ%r9§%91)° The mixyyre was'gtippad st %gﬁef9ét%ymrv
tate, 1:1) Rf 0. 65 . . Example. 11, . o .
065 (o- (311, “BIRUMYREholSfe orakes, ood oBEREFIBiERg) yith 10% sodiun
, 4- di hydr o- 2, §- di c 3, 2= PYLi fl ped] ' ' d2n i
Totnl oo, > SIS Bl it st E T harptn; ue ordinse

Eé;%ég??’ 5ertiaf%¥er was washed witpu5¥%?§§%%3§ﬁb§pzcOg%idt ﬁthM gﬂine

, palladiu _ acet at and tri phenyl phosphi ne
(4.49) in water and dfil&EIOVEEONARSRAC KEBOGTALYBR BPALRY Bh1VdRe Of
24 hours _ 20 under nitrogen: The_n1x ure was then cooled, the
catal yst gave an oileWRYEN RysfeliLtedi 8A andilDeaogednks18/hveNt was

evaporated to dryness. The residue was dissolved in

acetone (700m ) Ggrladbhentebthétsigespbl|i da7was7abdetdo give the title

Tropwi se'to a 0.5% solution of hydrochloric acid (8000m ) 25

under vigorous stempongd (Rg)sebi d patecgpelicowedobyd. m.p. 154-1559%¢

filtration, washed with water and petrol eum et her and .
./ 10 T.l.c. (Petrol ether/ethyl acetate, 1:1) Rf = 0.65

Example 11

(E)-A-(Z-(B-(l,l-Dimethyléthoxy)-3-oxo-l-propeny1)phenyl)

\»J -1,h-dihydro-z,6-dimethyl-3;§-pyridiqedicarboxylic.acid,
15 diethyl ester

(a) A mixture of the intermediate 7 (171.5g), tertiary
butylacrylate (67.0g), tributylamine (97.6q), palladium
acetate (0.94g) and triphenylphasphine (4.4g) in
&_) . ) dimeihylformamide (200m1) was heated at 1109 for 24 hours
%; 20 under nitrogen. The mixture was then cooled, the catalyst
| removed by filtration and the organic solvent was
evaporated to dryness. The residue was dissolved in
acetone (700ml) gnd the resulting solution was added
dropwise to a 0.5% solution of hydrechloeric acid_(BUODml)
25 under vigorous stirring. The solid was collected by -

filtration, washed with water and petroleum ether and



-

31 - dried in vacuo at 60[err] to give a yellow solid. The solid

C%g%%s rtecrystallised twice fromethyl acetate (500m ) to gi.ve the title

onpound (100g) mp. 174-175[err]. T.1.c. (di-chl oronethane/ ethyl .
acetate, 8:2) Rf 0. 48. _ (b) In a simlar manner the internediate 8
((91g) and tertiary butylacrylate Qﬁ?g) gave the title conpound

(469). Exanple 12 10

(E)-4-(2-(3-(1, - Di net hyl et hoxy) - 3- oxo- | - propenyl ) phenyl) -

|, 4-di hydr gr3e@- dhMelhlkYb- 3t560Yr itdi RAGiCa typml i g hy! eksyer
A sol ution of etfy™—3=am nocr ot onat eqﬁ( 19.5d) | nva ity abso ut&eilié% hanol
(75m) wasw&ddedckgsaamu&buaetth@Ek&@wbetqyi acdtdtd -Gdow 1y ! ¢ £i Nnanat e
(11.69) and trifluoroacetic acid (11.4g) in absolute ethanol (90m)
at -10 to @ieer]t6e Eitle compoming (r@0Ps mged flr-17%h. within this
t enperature range and then 8% aqueous sodi um bi carbonate (150m ) was
added. T.1.€he (dictloir omas hante/zdthyd vddtdtort -Gal )y IRfret yls@®t her 20
(3x200m ), the conbi ned extracts washed with water (2x150m ) and
dried [err(b) Fﬂmtﬁaﬁﬂoﬂlﬁﬂlmon@@rbﬁhe intemmadiata i H(B¥gsoendnt gave an
oil which was triturated etroleumether (50m ) then filtered
to give a tertiary hmbiydacsyliage éﬁﬁﬂzﬂQQ%ﬁﬂﬁhﬂ13&&iﬂiﬁﬂﬂﬂ_ﬁﬁitate (30n)
25 to glvegShe title conpound (8.5g). Mp. 174-175[err] ..~
- 32 - .

- o ' '. %?

Example 12

10 (E)-&—(Z-(3—(1,l-Dimethyletho&y)33-oxo-l<gropenyl)hhenyl)-

l,4-dihydro-2,6~-dimethyl-3,5-pyridinedicarboxylic acid

dlethxl ester

A solution of ethyl 3-am1nocrotonate (19.5g9) in o’

absolute ethanol (75ml) was added to a mixture of (E)tert-

15 butyl-2-formyl-cinnamate (l11.6q) and trifluoroacetic acid
(11.4g) in absolute ethanol (90ml) at -10° to 00C. The
mixture was aged for 1.5h within this temperature range
and then E% aqueous sodium bicarbonate (150ml) was added. v/
The product was extracted with tert-butyl methyl ether

20 ~ (3x200ml), the combined extracts washed with water
(2x150m1) and dried (MgS0,). Filtration followed by
evaporation of solvent gave an oil which was triturated.
with petroieum ether (50ml) then filtered to give a
granular solid. Crystallisation from ethyl acetate (30ml)

25 to give the title compound (8.5g). M.p. 174-17509,




éxanple 13 ' '
(BE)-4-(2-(3-(l,I-di nmet hyl et hoxy) - 3- oxo- 1 - propenyl ) phenyl) . -

4-di hydro- 2,-6-di net hyl - 3,-5- pyri di nedi car boxyl i'c aci d, nmet hy
et hyl .ester 5 Et hyl 3-am nocrotonate3X . 13g) and the internedia
(2.99) in ethanol (20m ) were heated under reflux for - 13hr. The
sol vent was evaporated and the residual oil was purified by

- col um chr omat ogr aphy ggradient petrol /Ethyl acetate, 7:3 -1:1) to give
theﬁ%%tle co ) as a 10 white solid, mp. = 165-167[err]C.
EXELETE 14 (E)-4- (2rQ§quFQPUfﬁ§th£Tg¥ﬁ%xy)jg;oxo-l ﬁ¥%peg%#kgﬁggéfy

¢ 20 Acti ve |n Es E t 1
i_PonV|nyIpyrr ﬁ 1Y - 2,6~ dzmethqu;* 7gyr1d1nedlcargg§%11c %3#92

127 [ arate B. P
Conpr essi on ) YEede -33-

5 Ethyl 3-aminocrotonate (1.139) and the intermediate 9
| (2.9g) in ethanol (20ml) were heated under reflux for
13hr. The solvent was evaporated and thé residual oil was

purified by column chromatography (gradient petrol/Ethyl

&E) acetate, 7:3 -1:1) to give the title compound 0.42g) as a
10 white solid, m.p. = 165-167°C.
- . Example 14
K;/ Pharmaceutical compositions

15
(a) TABLETS

U (1) _ mg/tablet
20 Active ingredient 1
Polyvinylpyrrolidone (PVP) 20
Lactose B.P. ' 127
Magnesium stearate B.P. 2

25 B Compression weight: 150



e drug is granul ated by'a sol ution 'of PVP in ethanol, bl ended with
h--exCi pi ents and conpressed using punches . to suit. 5 (rn)
/ abl et Active ingredi ent : '

rocrystalllne cel lul ose BPC . -39 - Lactose B. P
100 10 Sodi um car boxynet hyl cel | ul ose 8 . .
 Magnesi um st earate B. P. 1 Y
Conpr essi on wei ght 150 15 The drug is sieved through a suitable
si eve, Dbl erdted drug is wridnulet ekchypi @nssl anioeooprR¥Bednusthgnplinches &
suit. Tabl et s of other strengths may be prepared by altering

t he conpr eddiemdeseivitth drite et qikp jrmcheand ccenpresged using puabhess may be
filmcoated with suitable filmformng 20 material s, eg mnethyl

cel lul ose, '@ BMitel | ul ose or hydr oxypr opyl met hyl cel | ul ose, using
standard techni ques. Alternatively the tablets nmay ‘be sugar coated.
-34- . (b) SOFT GELATIN CAPSULES '
M/ capsul e 44y mg/tablet
Active ingredient o1
Microcrystalline cellulose BPC 40 ' .
- o
-Lactose B.P. : 100
10 Sodium carboxymethylcellulose '8
Magnesium stearate B.P. 1
. Compression weight 150 o’
15 The drug is sieved through a suitable sieve, blended

with the excipients and compressed using punches to suit.
Tablets of other strengths may be prepared by altering
the compreésion weiéht and using punches to sﬁit. The o’
tabléts may‘be film coated with suitable film forming
20 materials, eg methyl cellulose, ethyl cellulose or
hydroxypropylmethyl cellulose, using standard techniques.

Alternatively the tablets may be sugar coated.



Active ingredi ent ' 1 5 Pol yet hyl ene gl ycg

(PEG) . 400 . 199 Fill weight
200 - The drug ts dlssolved |n PEG 400 with stirring and th§
mx i.s.filled into soft gelatin capsul es usiqag-a.suitabl e filli
machi ne. Qther doses may be prepared by altering the fill- weight ™8
. 1 f necessary changi ng the capsul e size to accommodate the change in
fill. weight. ' In the above pharnaceutical exanples the active 15
|ngﬁQgAent refers to one or nore conpounds of the general. formul ae
| but is prefer g 4- (2-( 3- | -
~ di met hyl et hoxy$ P éﬂﬂ.L.ELAﬂiﬂyEﬁﬁﬁHhﬁﬁ) 1,
| 4-di hydro- 2, 6-di net hyl - 3, 5- pyri di ne di carboxylic acid di et hyl ester,
~and nore especially. the E isoner thereof. 20 mg/capsule
- 35 - CLAI Ms: (1) Conpounds of the general forrmula (I). 5
Active ingredient 1
5 Polyethylene glycol (PEG) 400 199
Fill weight 200
o

The drug is dissolved in PEG 400 with stirring and the
10 mix is filled into soft gelatin capsules using a suitable
filling machine. Other doses may be prepared by altering
o the fill weight and if necessary changing the capsule size
to accommodate the change in fill weight. \
In the above pharmaceutical examples the éctive'
15 ingredient refers to oné or more compounds of the general.
formulae I but is preferably 4-(2-(3-(1,1-
Y, dimethylethoxy)-3-oxo-1l-propenyl)phenyl)-1,
a-dihydro-z,6-dimethy1-3,5-pyridine dicarboxylic acid
diethyl ester, and more especially the E isomer thereof.

20



10H . err ’ wher ein [err] and
r] indep a [err], al kyl . group; K
rl and [3 u gﬁ ]ﬂn& represent a [err] straight or 15  “branched*
Kyl chain e ] [ rrupted by an -oxygen at om :
[efr] represents a stralght or branched @Batn [err] al-kyl group or a
[err] cycloal kyl group which may be substituted by a [err] alkyl
group; 20 (2) Conpounds as claimed in daim1l in which [err] and
[err] i ndependent |y represent nethyl or ethyl.groups. 26
(3) Conpouggaidss.clained in Gains 1 or 2 in which both : [err]
and [err] rEpTE§Ent nmet hyl . . : - 36
' Jpele ase cl ai Ln_any o a 1 to 3 in which
R2 and R3 |$h£p ewﬂfysr%%r%@%gggﬁéfggrfoﬁrk R hqs group, - whi ch
may be substltuted by a [err] al koxy . group. 5
. !
. - | |
5 i/ \T | i
' CH=CHCO 4R :
A2 278
I . (1)
R302C\ 7\ /C02R2
L J L ] .
' ] | i
) AWA ~
10 Re R : ?

wherein _
R, and R, independently reprgsent a Ci.y élkyl
‘group; |
R, and R, independently represent a C,_, straight ar
15 branched alkyl chain which may be interrupted by an oxygen
atom; '
Rs represents a straight or branched chain t1-13
~alkyl group or a Cg.g cycloalkyl group which may be
substituted by a Cj-3 alkyl group;'

20

(2) Compounds as claimed in Claim 1 in which R, and R,

independently represent methyl or ethyl groups.

25
(3) Compounds as claimed in Claims 1 or 2 in which both

R, and R, represent methyl.



25) Conmpounds as_ETETEEH““ﬁ*any~e#~CIarns 1to 4 in which - R2

and % | ndependen rrmrrrmrrrrrﬂ M 355 mechoxyetny Cor ™

pr opoxyet hyl . ﬁpounds as ﬁ%iﬂ med in any of Clains 1

in which - . [err] represents a [er straight or branched al ky
group 15 or a [err] cycloal kyl group which may be substituted
by :a [err] al kyl group. (7) Conpounds as clainmed in any of

inse 1 to 6(4h WobmpouROs as claiphedr inr @piyedenNiCI aamsi I0RLOPY lin tWwdilchar y
but yT', 2, 6-di net hyl -4-heptyl, octyl or cycl ohexyl group or a
cycl ohexyl: group s&bshnduﬁgdxbyeaendehyuygm@mpesent a28,., @XkylConpounds
as claimed in any of Cains | to 7 in which y [err] and [err]
represents a net hyrgupup¥hfichr paxnbe[ subjstituted by a C;_3 alkoxy
i ndependently represent a nethyl, ethyl, isopropyl, i sobutyl,
propoxyet hyl or ne@RB¥Pet hyl group and [err] . represents an

i sopropyl, tert butyl,
5

(5) Compounds as claimed in any of Claims 1 to 4 in which

Ry and R3 independently represent groups selected

kg from methyl, ethyl, isopropyl, isobutyl, t-butyl,
10 methoxyethyl or propoxyethyl. ' '
\;J (6) Compounds_as.claimed in any of Claims 1 to 5 in which
Rg represents a Cy.g straight or branched alkyl group
15 or a Cg- cycloalkyl group which may be substituted -
by a Cy-3 alkyl group.
NS

(7) Compounds as claimed in any of Claims 1 to 6 in which
20 Rg represents an isopropyl, tértiary butyl,
2,6—dimethy1-4-hepty@, octyl or cyclohexyl group or a

cyclahexyl group substituted by a methyl group.

25 (8) Compounds as claimed in any of Claims 1 to 7 in which

R, and R, represents a methyl group, R, and R3



2, 6-di net hyl =4=theptyt-—octyl or cycl ohexyl ‘group or a 5 cycl ohexyl

gro-r'\ubstlt roup. . (9) Conpounds as clained in
a'.nCI al m; I“"Ht“m"““m H IF [err] represents a tertiary butyl =
| 07~ ‘ .

gr

(2 (3- (1 1- Di nethylethoxy) 3- 0x0- 1- propéﬁyT)phenyl) o _
-1, 4-di hydro- 2, 6-di net hyl - 3, 5- pyri di nedi car boxylic. acid diethyl
ester. 15 (11) A conpound selected from - T
4-(2-(3-(1, 1-di t p henyl
1, 4- di hydr o- 2, 6n§%2%#ﬁ3| 5 py iglne |€a§g%§%$ g ac%%yl’ ls°p§°ﬁ¥}hyl
ester, 5-(2- nethﬁg@' oxyethyl
4-(2-(3-(1, 1-di net hyI et hoxy) ﬁioxxyoe I -yprocz)renm p o ywy]l group and Ry
di hydro- 2, 6- di metrieypred ety rdrdi e £y PDX YEd £t BiLy 1, di met hyl . ester;

- 38- 4-(2-(3-(1, 1-di net hyl et hoxy) - 3- oxo- I-propenyl)phenyl) 1, 4-

di hydr o- 2, 6- di me2hl—d3afe iyl i e toar posot y T @ﬁlayclonexyl?:gashbybrester
5-et hyl ester; 5
5 cyclohexyl group substituted by a methyl group.

(9) Compounds as claimed in any of Claims 1 to 8 in which 'EJ

-

Rg represents a tertiary butyl group.

10
(10) 4-(2-(3-(1,1-Dimethylethoxy)-3-oxo-l-prbpenyl)phenyl)
. : -
-1,4-dihydro-2,6-dimethyl-3,5-pyridinedicarboxylic .
acid diethyl ester.
15
(11) A compound selected from
N

4-(2-(3-(1,1-dimethylethoxy)-3-oxo-1-propenyl)phenyl)-

20  1,4-dihydro-2,6-dimethyl-3,5-pyridinedicarboxylic acid,
3-methyl ester, 5-(2-methylpropyl) ester;-
4—(2-(3-(1,1-dimethylethoxx)-B-oxo-l-propenyl)phenyl)«1,4-
dihydro-2,6-dimethyl-3,5-pyridinedicarboxylic acid,

dimethyl ester;



i12) The E isomer of the conpound as clainmed in any of - Cains 1 tg,

general torri o) N AT MATARRRNY, crsi & 27 cnor ocess™ ™ ™ canpr s

(a) reacting a dompouhd bf For'mula (I1) in which [err] and
[ert]” have the meanings defined in claim1_with the 15 . am noester
(I'11) in which R3 and R4 have the neaningé38 - defined in claim1l
R202C-V [err] ' (b) - reacting
t ha_gl dehyde pof(d0r3a4 B, {4dimet hiyl éthoxy) -3 -oxo-1-FFe fOeS] Bih&hy f PL 114 2
(1) and the ketoester of 25 formula (V), in which the respective
groups [err] dihydro-2,6-dimethybnt,Iepytidbvediderneanl hgsacid ned in
claim1. [err

] |
3-methyl ester 5-ethyl ester;

5
(12) The E isomer of the compound as claimed in any of
Claims 1 to 11,
10 (13) A process for the preparation of a compound of
'genera; formula (I) as defined in claim 1 which process
/ comprises:
Ner (a) reacting a compound of formula (II) in which R,,R,
and Rg have the meanings defined in claim 1 with the
15 aminoester (III) in which R3 and R, have the meanings
defined in claim 1.
[ ]
N [ ] ®
il |
* . CHCO »R
\ /N VR
20
H . Ry
R 20 ,C—¢ | |
R,—C=0 (11) (111)
(b) reacting the aldehyde of formula. (IV) with an
aminoester of formula (III) and the ketoester of
25 ~ formula (V), in which the respective groups Rg, R,

Rz, Ry and R; have the meanings defined in claim 1.



{53. th

s
|

ket oester of formula (V)

n the presence. om

_ ounds of formula (I)
and R2 and R3 are the sane by
Hﬂﬂiu, (D the agjnoester of

in which

esterification of the corresponding ac
which [err] represents hydrogen.

“formul &
assukt abl-e acid catalyst or (2) a
in the presence of an ammonium salt. 10 (d)
id of fornula () in

(e) the preparation of the E

i soner of fo.r

a(l) by

reacting a conmpound of formula (VI)Mh

which [err] |t i
claim1l1 and *\15
ester [err] (\Qﬂ Q:
or gani c base.

1) tﬁEéW@nER@SGnHQNﬂiCQ

err] and
Lbl 1epresg;£é$%

[err]

have the neani ngs defined in

eBai ne or is6Hi2k8 2Ri2t h an acrylic
g=C_palladiumsalt and an

reacting a.conpound

of fornmula ()Ggﬁnin whi ch [err],

Ry [err] andb%é

rr] have the

meani ngs defined in claiml,

(1v

(e)

o,

)

) (111)

-~

reacting the aldehyde (IV) with (1) the aminoester of

(V)

the preparation of compounds of formula (I) in which

R, and R, are the same and R, and Rj3 are the same by

formula (III) in the presence of a suitable acid catalyst or (2)

a ketoester of formula (V) in the presence of an anmmonium salt.

10 (d)

(e)

(ﬂ in which Rg represents hydrogen.

esterification of the corresponding acid of formula

the preparation of the E isomer of f'ormula(l) by

reacting a compound of formula (VI) in which R,, R,,

R3 and R, have the meanings defined in claim 1 and

15

20

ester CH,=CHCO,Rg (VII) in the presence of a

Hal represents bromine or iodine with an acrylic

palladium salt and an organic base.

P 8



‘With the terhenprhaspheLane—%JX) in which R5 has t he meani ngz=

given in clai (g) the preparation of thg
J4 soner of- a c mu ul“mm fornula (I') by irradiating a solutio
the 15 i somer of fornula (1). (14)

Phar maceut i cal conposi tions conprising a“cbhpound as clainmed in
O aiml in association wwth a 20 phar maceutical ly acceptable carrier
~di tuent. (15) Conpositions as clained in Claiml1l4 in a form

Suwb'e for @Al redtt dg' % Aomdd HIP 4F¥ P rmuP® (x1), PRTARLEH %, 07 rectal

adm ni stration.

(16) Conposition Clepy raafl if, WaVentie fSaPimds defined in @gg1ﬂ|$tratlon
in the formof a tablet or capsul e.

with the triphenylphosphorane (IX) in which Rg has

the meaning given in claim 1.

./'\\

i -
\ I \ CHO
\ / \ /CD 2R2 Ph 3P=CHCU 2R5

IX

“ (1X)

10 /\/\
N

R 30 ,C

Ry
(x1)
(g} the_preparation of the Z isomer of a compound of

formula (I) by irradiating a solution of the

15 corresponding € isomer of formula (I).

A ' (14) Pharmaceutical compositions comprising a compound as
claimed in Claim 1 in association with a

20 pharmaceuticélly acceptable carrier or diluent.

"(15) Compositions as claimed in Claim 14 in a form
suitable for oral, sub lingual, transdermal,

25 parenteral or rectal administration.



~(17) Conposi tion etaired in O ai m'16 containing a dose 1
01 to actlgﬁg edlent ) . (18) A conpound of ,

Tor Iaol)in [err] 10 . and [err] have the neanlngé
‘gkven in Cla| - represents a hydrogen. atom
. e 41 -
(16) Composition as claimed in Claim 15 for oral 2 N

administration in the form of a tablet or capsule.

‘5 (17) Composition as claimed in Claim 16 containing a dose

of 0.01 to 50mg of active ingredient.

(18) A compound of formula (I) in which the groups R]_,RZ,R3
10 and Ry, have the meanings given in Claim 1 and Rg
represents a hydrogen atom.
E




