4- PHENYL DI HYDROPYRI DI NE CARBOXYLI C ACI D DERI VATI VES Thi s i nve&th &1\ f\@—~a’7es
230 novel heterocyclic derivatives which have an effect on the
ransmenbranal influx of calciumions into the cells of cardiac and snooth
nmuscle, to processes for the preparation thereof 5 to pharmaceuti cal
conposi tions containing themand to. thei r use I n therapeut | CS. The rol e of
i ntracel | ul ard-BHENUnRIYDRAPYIRIDINE: € ARBHX RIVATIVE
cardi ac and snooth nuscle is C well knomm. It has been establlshed t hat
conpounds which 10 _ limt the intracellular calciumion concentration by (
preventing or reducing the transnmenbranal calciumion influx in cells of
the contractile system of cardiac and snmooth nuscle are useful in the
treatment of cardi bvaschhaendiisor derlsteks to novel \ige havecpodifound a new
group of compounds whi ch reduce intracellular calciumion.concentration by
limting trardeehberbhupscahéromhiaye ianf lefif emrfd amushemyr sesaseparn@lfor the
treatment of cardi ovascul ar di sorders such as hypertensi on, angi na
pectoris, nyth?HVél°fs€ﬁéEﬁP&,12@5 1”66hd%§%|ﬁﬂjﬁﬁéd?f ¢arfipe, 288r ebral
vascul ar and heral gl sorders. Such co al so bewgéeful and

s
for the treat Bf"‘HFE 53e§°cﬁ£r°§(‘?t5§|5|ss<=.frm‘by”}eev%‘? PRFRCAPPwAfEreef

obstrucgion S“é’hpﬁEr%%EQH%l GRS YN U dd 214Png them and to.

their use in therapeutics.
o The role of intracellular calcium ions in the control
~ of the contractile system of cardiac and smooth muscle is QT
weil known. It has been established that compounds which
10 limit the intracellﬁlar calcium ion concentration by- (ﬁ
preventidg or reducing the transmembranal calcium ion
influx in cells of the contractile §ystem of cardiéc 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 concentration by limiting
) transmembranal calcium ion influx "and thus may be useful =

for thé treatment of cardiovascular disorders such as
hypertension, angina pectoris, mydcardial ischaemia,

20 congestive heart failure, cerebral vascular and peripheral
disorders. Such compounds may also be useful and for the
tte%tment.of diseases characterised by reversible airway

obstruction such as asthma and chronic bronchitis.

25



The invention thus provi des conpounds of the general -fornula (1) 5 [err] -

represents hydrogen or

[err] al kyl,

[err] 10 and physiol ogically acceptable sal3s thereof, in which. Rl .
R2 represents hydrogen, [err] alkyl
ring may be substituted by a nitro,

phenyl [err]al kyl

in which the phenyl

[err] al kyl, 15 -3 al koxy or hydroxyl group or a hal ogen atom or

[err] and R2 may toj(]g‘tenéfnv\lﬁ"ttﬁ%%é:r‘rﬂst rpcfé’é’r}da&%rﬁqwmd@n‘théhear@‘aﬁtlt%hed
forn1a1pyrroliqino piq rd di no, hexanet hyl eni mi no, norpholino,
thiannrphoLino,C?Wvgﬁbrgﬁolino S- oxi de, thi.anorpholino S, S dioxide,
wiperazi no, N-nethyl pi perazino or N phenyl pi perazino ring;
net hyl ene or ethylene chain. R3 and [err] independently represent a [err]
strai ght or branched chain al kyl & \al koxyal kyl group;
Cl-4 alkyl; R6 represents a [errH al Kyl group or a [err]

20

Al k represents a

-3- R5 represents

5

10

15

20

AL 4
I CH=CC02R6

R,0,C CO,R,

WY
[

e e (1)
Rs/ \”/ \

ALKNR R,

and physiologically acceptable salts thereof, in which.

R, represents hydrogen or C,-, alkyl, R, represents
hydrogen, C1.g alkyl or phenyl(Cl_a)alkyi in which the
phenyl ring may be substituted by a nitro, C;-3; alkyl,
Ci-3 alkoxy or hydroxyl group or a halogen atom, or R and
R, may together with the nitrogen atom to which they are
attached form a pyrrolidino,'piperidino,
hexamethylenimino, morpholino, thiamorpholino,
thiamorpholino S-oxide, thiamorpholino 5,S-dioxide,
piperazine, N-methylpiperazino or N-phenylpiperazinao
ring;

Alk represents a me;hylene'or_ethyléne chain.
or

Ry and R, independently represent a C,-¢ straight

branched chain alkyl or alkoxyalkyl group;



AY

cycl oal kyl* group which may be substjtuted dy’ C1-3 alkyl: and 5 R7
resents a hal ogen or hydrogen atomor a Cl-3 al kyl group. The conpounds

@e‘sent ed by formy addesantext gty ialkpre t han one isoneric and/ or
ntiomeric formand the invention includes all such isoners, enantioners

and 10 m xt ur es Rgharemore sertes tarlm =~ pj kgl ky hsaroyp oap aebpsgt hat: t he

group is straight or branched. The conpounds of fornula (I) formsalts with

i norgani ¢ and corcgarfildcydciarn urarh kde Sy eht i dvP $hitubed 8% Ci-3such salts.

Particularly useful salts are those of physiologically acceptable inorgani ¢\

and organi ¢ a@y ind® el ude hydrochl ori des, hydrobrom des, sul phates,

tosyl ates, net hanesul phonat es, aceta es, nal eates, funarates fornates

succi naBes, phosphdtfes eREasefs, 2 Jploden b Y LEoden 2FAP 8% aAdCdrBenzoy!

tartrates. The hy% }%hjll 011th and hydrobrom de salts are preferred. \Wen
[err] represents C k{/ aDnd/or R2 represents Cl-6 al kyl they may

i ndependent |y be faqy %&pr@é%ﬁi?%%%p%mﬁ’u L Sppy 09%.‘1 %&95961}‘2 |

Exanpl es of sui tabl e g ou and endent y 1nclu
such as ”EthYMnﬂﬂjﬁﬂan'éﬂg”fgﬁﬂeriécﬁﬂﬁﬂﬁrOénéﬁ%iéﬁéylbu?ﬂfmOﬁngltﬁealky|

h
(sue invention includes all such isomers, enantiomers and
10 mixtures thereof.
The term 'alkyl' as a group means that the group is
straight or branched. _ 5}
The compounds of formula (I) form salts with
inorganic and organic acids, and the invention includes -
15 such salts. Pafticularly useful salts are those of
physiologically acceptable inorganic and organic acids and
include hydrochlqrides, hydrobromides, sulphates,
tosylates, methanesulphonates, acetates, maleates,
fumarates, formates, succinates, phosphates, citrates,
20 benzoates, tartfates and dibenzoyl tartrates. The
hydrochloride and hydrobromide salts are preferred.
When R1 represeﬁts C,-, alkyl and/or R, represents
Ci-¢ alkyl they may independently bé for example methyl,
ethyl, propyl or isopropyl groups.-
25 Examples of suitable groups for R3 and Ry,

independently include C;-, alkyl such as methyl, ethyl,

isopropyl, isobutyl or tertiary butyl or C;-3 alkyl {such



-4 - as ethyl) substituted by Cl1-3 al koxy (e.g. methoxy or propoxy).
Exanpl es of suitable groups for [err] include nethyl and ethyl gr oups, .3 o
When the group R6 represents a [err] "alkyl group this may for exanpl @
nmet hyl , ethyl, propyl, isopropyl, butyl, ispbutyl, tertiary butyl, p

| sopentyl, .neopentyl, hexyl, 2,6-dinethyl-4-heptyl or octyl group. Wen R6
represents a cycl oal kyl group, conveniently this 10 -represents a

cycl opentyl, cyel ebayyl) eubatdyakeheplylC ;gr;0u kakiycl{ ey, e thwxst idrut ed by
a nethyl group. Wen the group R7 represent a Cl1-3 alkyl group this may for
‘eXanmpl e be a nBERAPPXYEthyl or n-propyl group. Wen the group [err]
represents hal ogen this may be 15 for exanple chlorine, brom ne or

i odi ne. The group - Exa@RIEELRE spithé leowgouwnds fofr Rer ramcd yde) medyaxi@td in
the cis or the trans configuration.. Preferred conpounds are those in which
the hydrogen aBbRYan8TPHESgroup [err] are in the trans configuration with

':20 respect to each other and these isoners are referred to hereinafter
as transsi soners. THBeBofPBuRASUBT RiEh& SPREERMIESN hdvie 1n 2YmanaY® dHdrbon

FLom et the 4 BE5L b AnbiE BN WIRKGAL B0 00 Ryl voes
enanti omers na¥up9l, isobutyl, tertiary butyl, pentyl, isopentyl,
neapentyl, hexyl, 2,6-dimethyl-4-heptyl or octyl group.
When Rg represents a cycloalkyl group, conveniently this
Kx’ 10 represents a cyclopentyl, cyclohexyl or a cycloheptyl
group which may be substituted by a méthyl group.
U When the group R, represent a C;-, alkyl group this
may for examplg be a methyl, ethyl or n-propyl group.
When the grdup R4 represents haldgen this may be
15 for example chlorine, bromine or iodine.

The group -CH:CR7C02R6 in the compounds of formula
(I) can exist in the cis or the't;ans confiquration.
Preferred compounds are those in which the hydrogen atoum
and the group Ry are in the trans configuration with

20 respect to each other and these isomers are referred to
hereinafter as trans isomers.

The compounds of-the invention have an ésymmetric
carbon atom at the 4-position in the dihydropyridine ring
and formula I includes both gnantiomeréland mixtures

25 thereof. The two individual enantiomers may be

represented by formulae (Ia) and (Ib) and the enantiomer



A Y

(!zgzesented by formulae (la) and (lb) and the enantiomer - 5-

brmul a (I b) and hereinafter

represent ed

referred to as the S-enantioner is

breferred. The enantionmer represented®by-fornula (la) is hereinafter

referred to as the R enantioner. 5
represents hydrogen or nethyl and 5
[err] alkyl grofpratRmted %étﬁ?¥mué?h§ b
and [err] together_with the nitrogen
het er ocyclic r?%@
nor phol i no,
|ndependently

tom

€ZI no an

B

ITRFRATEIOBET 19 RFRE 35Fy by
rf ggﬁ§gpgkha?tﬁﬁﬁrapg Fﬁdpﬁs

[err] 10 [err] Preferred
conmpounds of formula (a) are those in mhlch [err] 15

preferably

S?%ﬁ'y *BFEnSBhrEgF ORER EBAE
0 WEAEh LISV g oL BENSH O A

I NO

ES?é?erably

represents ”Etn¥$nt§§ e R6 preferably represents a [err] al kyl group
such as an ethyl propyf' | sopropyl, tertiary butyl, pentyl or octyl group,
or a [err] cycloalkyl group whi ch nay be substltuted by a [terr] aIkyI group
. g. ; R
e.g. cyclphexyl; 7\ ?7 - Coc 17 7\
IER Y AERata 72 1 1
L ] 0 e & [ T ®
N/ N/
| o]
Ry0,C. ° CO LR
RquC\ a ,CUzRa TEN N
n n “ “ \/
/ \ / \
10 : Rs / \ / \(CHz) NRle R]_RzN(CHZ) H Rs .
o/
(1a) (1b)

Preferred compounds of formula

(a) are those in which R,

15

20

25

30

preferably represents hydrpgeq or methyl and
| R, prefefably represents hydrogén or a C;-, alkyl
group such as methyl, ethyl, propyl or isopropyl.

When R; and R, together with the nitrogen atom to
wHich they are attached form a heterocyclic ring this is
preferably pyrrolidino, piperidino, morpholino, piperazino
and thiomorpholino.

R; and R, preferably independently represent C;-,
alkyl eg methyl or ethyl.

Rg pfeFerably represeﬁts meﬁhyl.

Rg preferably represents a Cz-9 alkyl group such as
an ethyl, propyl, isopropyl, tertiary butyl, pentyl or
octyl group, or a Cg-7 cycloalkyl group which may be
substituted by a C;-3 alkyl group e.g. cyclohexyl;

R7 preferably represents a bromine or a hydrogen atom or a

C1-3 alkyl group such as a methyl or ethyl group.



R7.-preferably represents a brom ne or-a hydrogen atomor a 30 [err] 7

al kyl group such as a nethyl or ethyl groeup.- -6- A particularly
preferred class of conpounds of the invention are those of fornula (1)
wherein [err] represents an am no, nethylam no, ethylam no, isopropylan no,

di et hyl am.no or norpholino group, ALk 5 represents an ethylene or nore
particularly a nethyl paettbal8rl1iR3pneflef esd] clsagdependesmpyuriepr eseane met hyl

or ethyl, nore particularly ethyl, Rs represents nethyl, R6 represents

cycl ohexyl or O2véntliéyl aréothesanpfefermylaPtDpywhersdpr®pyLN tertiary

\pdtyl, pentyl or octyl, and R7 10 represents a hydrogen atom or a net hyl

or ethyl groupreprégenherapasnice) anet/hptehene edethpismahogonpounds of the

i nvention are those of formula (1) wherein R1R2N_re§;e$ents a met hyl am no,

i sopropyl ami nolSePRRP Ky RBEDRe BimebRphenine @F onprrPkifpepgreent sAbk

. met hyl ene chai n, £err% and 15 R4 i nde endentlg,re resent an ethyl or
methyl gPoup, TePTFSPRbFedRnEhrbeEng| OGntOr® PRPFLSUMEEL¥N2| BRPRBIGPCor

nore particularly.a tert butyl group when R7 represents a_ hydrogen or_ R6

 Tepresents o ghdiRyi Fur 808 Muof BOpRroaar LY | HERRERERG) nEFRLDY By FEVBE opyl

" “tert butyl or 20 - pentyl_ group and R7_represents a nethyl or ethyl group.

Particularly pW%Y%rPgﬂt&%HbgﬂhHseﬁﬁtbrd$ﬁg gBrepents methyl, Re

represents cyclohexyl or C,-4 alkyl, for exémplé ethyl
" pPropyl, isoproﬁyl, tertiary butyl, pentyl'br octyl, and Ry,
10 ‘represents a hydrogen atom or a methyl or ethyl group.
| A further particularly preferred class of compounds
of the invention are those of Formula.(I) wherein.RlﬁzN
represents a methylamino, isopropylaminc, dimethylamino or
morpholino groupg, Alk represents a methylene chain, R3 and
15 Ry independently represent an ethyl or methyl group, Rs
. represents methyl and Ry répreéents an isopropyl or more
particularly a tert butyl group“when'R7 represents a
hydrogen or R, represents tz'é alkyl groub; more
pa:ticularly an éthyl, isopropyl, propyl, tert butyl or
Y 20 pentyl group and R, represents a methyl or ethyl group.
Particularly prefgrred compounds according to the
invention are : -
Z-dimethylaminométhyl-é-methyléa-(2-(34(1,l-dimethyl-
ethoxy)-3-oxo-l-propenyl)phenyl-1,aédihydro- |
25 pyridine-3,5~dicarboxylic ascid diethyl ester; and more

especially the trans (E) isomer and S-enantiomers thereof



A

"Lnyention‘are . 2-di net hyl am nonet hyl - 6-net hyl -4-(2-(3-(l,!-di net hyl -

etoAyY) - 3- oxo- | - propenyl ) phenyl -1, 4-di hyds @- -25
p i ne- 3, 5-di carpoxylic acid dieth ester; and nore especially the trans
(E) 1 somer anda@3é55ﬁ¥Foﬂ%Y%l?h89éﬁ?ka ??9eaﬁabgﬁeﬁﬁfbﬁysPBPS@Fééththe

t abl It Lally the hydrob i d hyd hlorid lt. Oh
oreforred conpbUIRESLARLP R A DECEREPFRCRNEI BALRF e
2- et hyl am t hyl a b pEt 4-(2=(3- e P . .
etE§Xy¥-§?ggg?F-pyo%g%gf)Eﬁ%ﬁ?f%gif%95%%§89535%P§%Hé3§,&9 épga% ngfﬁgnacid.~J

diethyl ester;, 'a@if€?$9b¥$iﬁaﬂ§£H h;é;&@t&?g?haézgkgﬁkWyhﬁhﬁﬁéghgﬁ'

0xo0- 1- propenyl ) pheny 4-di hydr opyri di ne- 3; di car boxyl'i ¢ aci |5thyl

ester; 1 5 § pyLagip A =42a(3;5 L = -
ethoxy)-g-oxo??%§€g%gnzl?g%egy §?¥%2?3?ﬁ95¥g%3r?a?ngfﬁ%?%?g?ggﬁgﬁfy?rg acid

di et hyl ester;dgcagﬁayygnéngagahahgﬁhggtQyteﬂ;(2-(3-ethoxy-3-oxo-2;nethy|

-| - propenyl ) phenyl ) -1, 4-di hydrooyri di ne- 3, 5-di carboxylic 15 acid

di et hyl ester;22amehbiyéany Doseihbyhyb-a8{by(34{(21-03methgIgLtBoayd~3~et hyl -

| - propenyl ) phenyl ) -1, 4-di hydropyri di ne- 3, 5-di carboxylic acid diethyl ester;

oxo~1-propenyl)phenyl)-1,4~dihydropyridine-3,5-
dicarboxylic acid diethyl ester;

10 2-isopropylaminomethyl-6-methyl-4-(2-(3-(1,1-dimethyl-
ethoxy)-3-oxo-l—propenyl)phenyl)-1,Aédihydropyridine- :
3,5-dicarboxylic acid diethyl ester; ~
2-methylaminomethyl-6-methyl-4-(2-(3-ethoxy-3-oxo0-2-methyl _

-l-propenyl)phenyl)-1,4-dihydropyridine-3,5-dicarboxylic ~

15 aci& diethyl ester;
2—methylaminpmethyl-é-methyl-a-(z-(3-ethoxy-3-oxq¥2-ethyl-
l-propenyl)phenyl)-1,4-dihydropyridine-3,5-dicarboxylic
acid diethyl ester; ] _
2;propylaminometﬁyl-4-(2-(3-(l,lfdimethylethoxy)-3-0xu-

20 l-propenyl)phenyl)-é-mgthyl—l,a-dihydrofpyridine-B,
5-dicarboxylic acid diethyl ester; -/
2-methylaminomethyl-4-(2-(3-(1,1-dimethylethoxy)-3-
oxo~-l-propenyl)phenyl)-6-methyl-1,4-dihydropyridine~3,5-di
carquylic acid methyl ester ethyl ester;

25 2-dimethylaminomethyl-6-methyl-4-(2-(3-propoxy-3-oxo-2-
methyl—l-propenyl)phenyl)-1,4-dihydropyridine-3,5-

dicarboxylic acid diethyl ester;
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| - propenyl) phenyl ) -6-net hyl -1, 4-di rygdr oz pyri di ne-3, 5-dicarboxylic acid

di et hyl ester; 2-nethylam nonethyl-4-(2-(3-(1 ,I-dinethylethoxy)- 3-

oxo- | - propenyl ) phenyl ) - 6- net hyl - 1, 4- di hydr opyri di ne- 3, 5-di carboxylic acid
met hyl ester ethyl ester; 25 :

2- di met'-hyl am nonet hyl - 6- net hyl - 4- (2- ( 3- pr opoxy- 3- 0x0- 2-

met hyl.- | - pr op@ryk}tphenylihohethdilbgemepyryldisnd 23, (5 ptiopaxyedyoxe -a2ci d
diethyl ester; - 8- 2-net hyl am nonet hyl - 6- et hyl - 4- (2- ( 3- pr opoxy- 3- oxo0- 2-
wet hyl - | - pr opeeghypkarypirppknd-ldiphmedrydpyrti ,di-md-n3,dx-o0 pdirdarimeeas ,iSe- aci d
diethyl ester; and nore particularly the trans (E) isonmers and S 5

enanti oners tkddceoboxaddct lkeild ghpesihyllogisd#irlsy acceptable salts. The
ability of conpounds of the invention to limt qr inhibit the effect of

cal ci um i ons 8Adt Be reoRErsicpdeddiyat hemddtansmisol d apae rdetandhiSmed using a
depol ari sed rabbit o ear artery prepared accaording tq_.the nethod of
Towart. SR et ©3RNBAOMET Sphietead|, anggiheis piysd o lpgd cadidivh Bssarddile
activity of cog&gunds of the invention was denonstrated by intravenous
and/ or oral a8fififstration of t he compound to nml e spont aneously

2- propyl ani nonet hyI'-4- (2-(3-(1,1-dinmet-hyl et hoxy) - 3-oxo- 20

The ability of compounds of the invention to limit or
inhibit the effect of calcium ions on the tane of vascular
smooth muscle was determined using a depolarised rabbit

\_/ 10 ear artery prepared according to the method of Towart. R.
et al Br. J. Pharmacol. 1982, 75, 1508.

\_ | The antihypertensive activity of compounds'of the
invention was demonstrated by intravenous and/or oral
administration of the compound to male spontaneously

15 hypertensive rats.

In these tests compounds of the invention ha?e been
found to have a particularly advantageous profile of
activity including a relatively long duration of action.

The compounds of the invention are thus of interest

20  in the treatment of hypertehéibn and diseases
charactérised by reversible airways obstruction such as
asthma and chronic bronchitis.

They are also potentially useful for the treatment
of other cardiovascular disorders including.angina

25 pectoris, myocardial ischaemia, congestive heart failure,

cerebral vascular and peripheral disorders.
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S.... hypertensive rats. In these tests conpounds of the invention have
' (:%%Eh found to have a particularly advantageous profile of activity
luding a relatively long duration of action. The conpounds of the
i nvention are thus_of interest 20 in the treatnent of hypertensigon and
di seases charact er |R&ACHYPPeVes sP bl BNei 1uset 688t Pa¥t PBnf EggH latedstAnd and
chroni c bronchitis. Theg are al so otenti a ky useful for the treatnent of
other:cardioVH%%bﬁ%Flﬂ” brﬁ%?%ean?EdFﬁﬁ ﬁﬁg qn8s5°r MBEEtoris, nyocardi al

I schaem a estive cerebral gcular and peri pheral w

disordersi %Fmﬁﬁ%ugear%uﬁﬁgrb?r?h%rlﬁv%h?%%ﬂ Rdy be fornulated in a
conventional mannef ? U?S:@ﬁap QQﬁeQEeH?rgthﬁEUES€E hCQBcgﬁH%Eers or

exci pi ents. Thus pect nvention | ncludes

phar ma euticaé &Pxﬁ@@éuéif’&? &9@ §0UPOLRLSLRE EQE:PHhﬁdQ'):f‘a'?Q/rRhla (1)

physi ol“ogi cal'ly accept abl e add| lon salts thereotf fornulated for oral, sub

l'i ngual , tran&&@wplpnf@isn&&iéhlpy Be6bPLaBUE BHALEAbhOBal®E thereof
admini stration by inhalation”or insufflation. 10 For ora

~admi ni stratiopgthel Pbed MReLUbLE 8B, §GFPOShGLED,MBYahakerhBe,f pareatefan
exanpl e tabl ets,
or rectal administration, or for administration by
inhalation or insufflation.
10. - qu_oral administration the pharmacthical
composition may take the form of for example tablets, ;J
which may be film or sugar.coated,.capsules, powders,
granules, solutions including_sy;ups, or suspensions ' Q)
prepared by conventional means with acceptable excipients.
15 For sub lingual admin;stration the composition may take
the form of tablets or lozenges formulated in the .
conventional manner.
_.For parenteral administration £he compounds of
formula (I) may be given as a polus injection or by
20 continuous infusion. The_compositions may take such forms
as suspensions, solutions or emulsions ip_oily gr aqueous
vehicles and may contain formulatory agents such as
suspending, stabilising and/or dispersing agents. For
administration by injection these may take the form of an
25 unit dose_presentation or as a multidose presentation

preferably with an added preservative.



which may be filmor sugar coated, capsules, powders,- granules, soluti op&s
I ncl udi ng syrups, or suspensions prepared by conventional neans with 7
accept abl e exci pients. 15 For sub |ingud® -adninistration the corrposi
may take the formof tablets or |ozenges fornulated in the conventi onal
manner. For. parenteral adm nistration the .conpounds of fornmula (I) may be
gi.ven ds a bol us i njAdsarstptcvedy MPr paresvenadowsim infligdirgtiommiae
conpositions may take such forns as suspensions, solutions or enulsions in
oi ly or aqueousiSiehitc| I A afdy Toh8 it Aovidedt Sy mad@ft § eseatptddution
suspendi ng, stahilising and/or dispersing agents. For admnistration by

i nj ection thesd'dy & 5904 & SRS &m 25 unit dose presentation or as
a nmultidose presentation preferabl ith an ed preseryati ve. - 10 -

Al ternatively for pg¢heent°e & Rt |Fs\t/¥r°§t"'i“§‘r? 3&3 éf‘catyi$ i"RGredits RS RS be in
powder formfor, .reconstitutjaq ] syl t.ahl ehicle.. The ¢ ounds, of
formul a %I ) ma)? J't?gtq'\‘Eg‘r%rrguIaaq}decfrl:'it"\égn‘{‘>"h For LHori5;31}1[l%rf'§erﬁ(nsa aﬁa lrn-é%rq}:srafq'g’r%n and as

transdermal adrg 'p%tgiact(;gg%sggﬁi ar_setseq,ttg_%s.j teg,reim_ea% Fo o el ilon enenmas for

| rectal adm nistration. nistration by i1nhalation the conpounds of
T ‘administration.

For administration.by inhalation the compounds of

formula (I) are formulated so that they may be inhaled in
10 ‘the form of a very fine aerosol/powder dispersion.

A proposed daily dosage of active compound of the
invention Fo; the treatment of man is in the range of
0.03mg to'100m§, which may conveniently be administered in
one or more doses. The precise dose empldyed will depend

15 on the age and condition of the patient as well as the
‘route of administration.

For oral use the compounds of the invention are
conveniently administered to the human patient at a dose
in the range 0.3 to 40mg per day. For parenteral use the

] 20 compounds of the invention are conveniently administered
| at a dose in the range of 0.01 to 2mg, more preferably
0.03-1mg per day.
For administration by inhalation use the compounds of
the invention aré conveniently administered to the human
25 patient at a dose in the range of 0.1mg to 10mg per day.
For oral use the compound is preferably administéred

twice or more particularly once a day.



A

la (1) are fornmulated so that they nmay be inhaled in 10 the form
‘ﬁg.very fine aerosol /powder dispersion.- Aipsoposed daily dosage of active
ofpound of the invention for the treatment of man is in the range of
0.03ng to 100mg, which nmay conveniently be adninistered in one or nore
doses. The preci se MeseoeéspFoyedrepktidepend &é8mpounda pfefagaudrd(l)
condition of the patient as well as the route of adm nistration. For or al
use the conpouars d¢ésthébedvenibwnaadefesntbri éntpymadirhiest deearideche
human patient at a dose in the range 0.3 to 40ng per day. For parenteral
use the 20 bebupo&md37oéndhelkn09mE|bh8ameaoanoendéﬁﬁhydaéhpﬁﬁsféﬁed at
a dose in the range of 0.01 to re preferably 0.03-1 per day. For
adnln|stratloncb?PPHhaFaPfoﬁ°ﬁ§él?héngoﬁﬁoﬁﬁasSHthﬁé°“ﬁ&8ng|dH &re
conveniently adnlnlstereg to th hunaE %gtle at a dose in the
range of50. 1ngPFBte0hgdIpéPrBal"BSF 8 QPrﬂéget a&Sﬁpound is preferably
adm ni stered tw ce nor e ul ar e.a d I
preparing the conpogﬂﬁg°8Pd OP%U grppy are dégcrﬁéga bk Eggqgsfgfsth

o o ande BFERLERE REy ¥el BEba2Rd Al nn 2 LUAJEERR PYTndald 19 above

for conpounds Of or "are such groupings in protecte
formunl ess ot heryw,sgnskatgda leaving group such as halogen

| WA | 7\
w0 I T

. ANVARN |
\\I/ CH:éCUzRS CH=CCU 2R6

AW/ \ /N /

/ N/ \ / N/ \
15 Rs N CHpX Ry N CHy

(11) _ (111)

and the'appropriate amine R R,NH. The reaction is
preferably carried out in an aprotic solvent such as a
20 halohydrocarbon e.g. chloroform, dichloromethane or

!;)

1,1,1-trichlorocethane and at a temperature in the range

-20 to +209C, more preferably below 09C. The reaction may

also conveniently be carried out in the presence of an
additional base, for example pyridine.
25 The compounds of formula (II) are conveniently

prepared in situ from the compounds of formula (III).




Compounds of fornula (1) in which Ak repr«asgnts nmet hyl ene may be prepa®\.
from conmpounds of forrmula (11), in which X435 a | eavi ng group such as

hal ogen 10 [err] 15 (11) (rrr) an
the appropriate amine R R2ZNH. The reaction is preferably carried out in an

aprotic solvent: sucrh as a 20 hal ohydr.ocar bon e. g[e) chl orof orm
di chl or omet hane or TUE ther icomPGrEs: Knd Ef e | Tldmfevadsr &neptEse range

-20 to +200C, mgre preferahly below [err]. The reaction nay al.so
_\g/pnveni ently RAEED Eé(i?tqﬁﬁyﬁ’ateiﬁ@eﬂrag:sl@]ﬁcé’gcﬁ"tar?%&’diaﬁ Stk e, for
xanpl e pyridine. .25 . Th ds of Jormula (Il.) .are
conveniently 33233%@3iW1gﬂHﬁfﬁﬁﬁgﬁﬁﬁﬁEB%%ﬁﬁéﬁh s%ﬁPmﬁ&” IﬁfﬂﬁHQ5.°r -12-
Thus the conp fo e QM@ 1) ! 1y T8 e o ‘Wi th a suitabl e
hal ogenating ggg%t %sadcqcaruéa%ﬁlydr ip)r¥e, brn%mhr?reoﬁ%ﬁ-%w(ﬁ% %géwr?ﬁn%% €s or
N-br omogucci nipfied e, o gE=R 1IRA te@idtalolny m a9y 'd i vesr iR haMde-RerPIRE de.
25 The hal ogenation reaction may conveniently be carried out in a
sui tabl e apor tiinc &S @luMienh 13U G 03 iehls@NafeditMs h Y & YT HAL ldk more
_dichloromethane at a tenperature within the range of [err] to [err],
"preferably -1l%onwediGntlygnudehddromethane at a temperature within the
range of -20% to 40°C, preferably -159 to 20%C. Compounds

of formula (II) Qherein X represents iodine may be

10 prepared by ion exchange from the corresponding bromide.
- The trans isomers of compounds.of formula (I) in
| which Rl and/or Rz'are not hydrogen and R, is hydrogen or
~ an alkyl group, may also be prepared from compounds of
formula (IV)
15
L J
7\
L [ ]
| Il
L ] [ J
A VARN
. I Hal
R,0,C CO,R
20 DA NV AR N AR (Iv)
. . L L
" o
e e e - ° [ 3
/ N/ N\
Rg ﬂ Alk NR;R,
(where Hal represents bromine or iodine) by reaction with
25 ':7

an acrylic ester CsttCDZRs, in which R7 is hydrogen or an

alkyl group.



A Y

of mula (11) wherein X represents .iodine may be 10- prepared by ion
excHahge fromthe corresponding bromde. Th %X Tans isomers of conpounds of
formala (1) in which [err] and/or [err] are not hydrogen and [err] is

hydrogen or an al kyl group, may al so be prepared from conpounds of fornula
(1V) 15 [err] 20 (whdhe Helactdpmedarkes wlanenerortheodinmdedne rafact ion with

25 [err] an acrylic ester [err] in which R7 is hydrogen or an al kyl group.

- 13- THe react ic@t alakds Am@ee i ® fi ha rakiamc e it £ uadt As/ Azl abinm  of )
pal | adium salt such as palladium acetate in the presence of a suitable O/
organi ¢ base su@feigt® tify ANeyIPRRSROSE £ F t3 i VAR MFinic base such as
tri-n-butylamne. 5. he reaction is. also preferably carried out.in the
presence of a t @A &FVHESH "Hé'esfc'l?‘astrt’rﬁatwlt s g v futylamine.

Ly ohery! Qhosphi, AU LISIF R, SN e B T 1 e
presence of a triaryphosphine such as tri-o-tolylphosphine
or triphenylphosphine.

- The reaction is con?enieﬁtly carried out in a
suitable so;Qent such as xylene or t-butyl acetate, or

10 more conveniently in dimethylacetamide, dime;hylformamide
or in a mixture of solvents e.g. xylene/dimethylformamide, o
preferably with heating. The reaction mixture is _

| preferably héated within the temperature range of 609 to \3
.150°C, more_préferably ét 809 to 11000;

15 Alternatively, the compounds of formula (I) in which
Alk represents ethylene may be prepared from compounds of
formula (III) by aminomethylation involQing reaction with
an amine R;R,NH or.a sait thereof and formaldehyde. The
reaction may be carried out by reacting an aqueous

20 solution of the amine with aqueous formaldehyde and the g;)

compound (iII) in the presence of a suitable acid such as

glacial acetic acid with heating, preferably within the

range of 809 to 1009C. Alternatively when the amine is

used in the form of its hydrochloride salt the reaction

25 may be carried out using_én alkanol such as ethanol as



10 nore conveniently in dinmethylacetanddg,.di methylformamde or in a ZrN
m xture of solvents e.g. xylene/dinmethylformam de, preferably wth heat
The reaction mxture. is preferably heated within the tenperature range o
600 to [err], nore preferably at 800 to [err] 15 Al ternatively,

t he conpounds eblienfgula ¢thk bhewBheB AffknyapbeneBtscehbybengdany be
prepared from conpounds of formula (111) by am nonethyl ation invol ving
reaction with aafaakne [err] or a salt thereof and fornal dehyde. The
.reaction nmay be carried out by reacting an aqueous 20 solution of the
“affi ne wi th aqueous flor aalfdebpede andceke ofnpoendnfkhk)ionncbheopndsen€e of a
'suitable acid such as %Iacial acetic acid with heating, preferably within
the range of. fermpleo{fler mpyAPeepnapiaverybwhestené fadngeths used in the
formof its hydrochloride salt the reaction 25 may be carried out using
~an al kansl suchoaseephadéhgascid of4fogoutenfIdnibhehprbsB8gcésohydrogen.
"~ -hydrochloric aiid under reflux. In a further process of the invention

conmpounds of foPHEI &N PPen&PPBE BB aPEd thy Sc8EBFRFS RGmPANNES of
ambodi et of TRFEUDPoLEde aGnBBUREEPSF SFoPHUEASEE ey BEBPURdr BE by
- y
treating a CO”PSFHngf(I) in which R; is hydrogen with an alkylating
agent RgX where Rg is as defined in formula (I), and X is
10 a leaving group such as halogen or mesylate. The reaction
o/ is preferably carried out in the presence of a base such
as an alkali or alkaline earth metal carbonate e.g.
N potassium carbonate in a polar aprotic solvent such as
dimethylformamide or dimethylsulphoxide optionally with
15  heating. Thus for example the reaction may be carried out
a temperature within the range 10-1000C.

In a further embodiment of this process compounds of
the invention may be prepared from the corresponding
carboxylic acid of formula (I) in which Rg is hydrogen,

20 via an activated derivative thereaf such as a mixed
anhydride, by reaction with an appropriate alcohol RgOH,
where R, is as defined in formula (I), or the
corresponding alkoxide thereof.

The compaunds of farmula (I) wherein R, represents

25 | hydrogen may be prepared by hydrolysis of a compound of
formula (1) wherein Relrepreéents a tertiary butyl group.

The hydrolysis may be carried out using hydrogen bromide



“df;

hal ogen or nesyl ate.

l)a (1) in which [err]
s as defined in formula (1), and X is_
The reaction is preferably carried out

I's hydrogen with an al kyl ati ng agent R6X where
a leaving group such as
in the presence

of a base such as an alkali or alkaline earth netal carbonate e.gqg.
‘Pot assi um car bgRat@ el c@ aRGlAr 1AP Al Gredewent oFUEh a3 Vlintetdydd ofdrani de or

di met hyl sul phoxi de optlonally with 15 heating. Thus for exanple the

reacti on may bgiedlbirede@Hland .t eFRefalrybd Wity 1t eldte ilcdNass [@irdidd dut
further enbodi ment of this process conpounds of the invention may be

prepared from tlelear tespenditng exarehaxyl-78 %aci gsdfc.formula (1) in which R6

I s hydrogen, 20 via an activated derivative thereof such as a m xed

;J

anhydride, by react iTbe wiatriy oxry ldjepraghdisatre prlecendle dREOH t heherandeurrds o as

defined in for

conpounds of f@nnmhaa(Kﬁ)wheeemnn[amrkepme§ma$enmadm@genrgmkogﬁn may bé

mula (1),

or the correspondi ng al koxi de thereof.

The

prepared by hydrolysis of a conpound of fornula (I) wherein R6 represents a

tertiary butyl cgmeapndehéndydseifydi shemicsd daleraediatasifinr MrARARING

brom de -15-

di chl or omet hanéhe PP@P@F&HF offh £ orauda

tenperatures e,

10

15

20

25

in acetic acid, in the gﬁ%sence of. a sol vent

fgat LF the invention.

such as

| SNGamEpEE ISRt & GuRfher

Cqmpounds of farmula (I) in which the group -

—CH:CR7CUZRGis in the cis configuration may be prepared by

irradiating a solution of the corresponding trans isomer.

Thus when a solution of the trans isomer in

dichloromethane under a atmosphere of nitrogen is exposed

to daylight a mixture of the cis and trans isomers are

obtained and these may be separated by standard technlques

such as fractional crystallisation and/or chromatography.

Compounds of formula (I) may alsoc be prepared from

the reaction of the compound (VI) with the phosphorane

Ph3P=CR7C02R6 in a suitable sdlvent such as

dichloromethane, tetrahydrofuran or toluene.

Preferably

the reaction is carried out with heating for example

40-1200¢,

conveniently at reflux.

\o/

;;

o/



— oo,

The car box§/I ic acids represented by the conpounds of 5 formula (1) ¢ A N\
wherein R6 represents hydrogen are new co unds and useful chem ca

internedi ates for preparing the conmpounds fornula (1) and represent a
further feature of the invention. Conpounds of fornula (1) in which the
group 10 - -CH=CR7CO2R6is in the cis configuration may be prepared by

irradiating a solution of the corresponding trans isoner. Thus when a
solution of the trans jesoner in dichloronmetwhane under a at nosphere of
.nitrogen is. exposed t.d d\ayl ight a rrixture./of\\‘t he cis and trans isoners are
5 obt ai ned and tihesg nmay be separatad by standard techni ques such as
fractional crystallisqizpﬁ4ﬁﬁblor chronabggkapﬁyﬁoﬁuﬁppunds of formula (1)
may al so be prepared fr,0mthe reaction of ‘tfie conpound (VI), wth the
phosphor ane Ph3P:CR7(I)ZTR6 in a suitable sollvent such as 26 '
di chi or oret han8 bty aitydr Safen of «JoiCyene. FPafier ably the rk@g is
]r} cehveniently at®y gf 1UX. (‘%3 2

Jcarried out with hea\t.i ng'Jfor exanple [erT,

-16- [err] [err] (VI I @i ‘
L Z [ ] [ ] L ]
R / \V/ \AlkNR R R / \N/ \AlkNR R LHO
h .
5 H 172 S H 172 (VIII)
(vI) (viI)
5 The intermediate (VI) may be prepared by aqueous acid
U hydfolysis of the corresponding acetal (VII); in which Ry
represents an alkyl group).
\_J " The compound of formula (VII) may be prepared from

the aldehyde (VIII) by reaction with a.cbmpound of formula
10 {XI) and/or (XfII) under the conditions described below
for preparing compounds of formula (III) from the
intermediate (XI). The intermediate (VIII) may be
prepared from the bromobenzene derivative (IX) by reaction

with butyl lithium in solvent followed by addition of

. 15 dimethylformamide.
W, .
. . R
Pt /CH(O g) 2
[
\./ \Br
(1x)
20

Compounds of formula (III) may be prepared by
t reacting the a,8-~unsaturated ketone ( X) with the

aminoester (XI). The reaction is conveniently carried out



Th

e internmediate (VI) may be prépared by aqueous acid

@ IyS|s of the corresponding acetal (VII1); in which [err] represents an
*-zw gr oup) .

al dehyde (VIII) y reaction wth a conpound

T | f th
£APAL P aB &n (O Andy by gpgRl fopm the

(X111) under t hes condidd@NSadeserd becabp) ovs f10ThPs€PRE | 89gcoaponsgddcof |
formula (I11) fromthe internmediate (XI). The internediate (VII1) may be

prepared fromthe bronobenzene derlvatlve (I'X) by reaction with butyl
lithiumin solvent follo by addition of 15 di met hyl f ormam de. [err]
20 Conpounds of fornula (11 e'naw{?e prepared by reacting the ¢

a,[err]-unsaturated ketohe (

conveni e
et hanol

[err],[err]-unsaturated ke
(XI'1) wth the ket%&

or |sopropanol

et hanol

ly c

)? h the ami noester (XI). Thé# rea&tlon IS
arried out® M=CCGaR @ sol vent such as BaVaFkanol, e.g.

“

ne (X) may be prepared by reacting the al dehyde

or i sopropanol ani&$referabry with heating e.g. [err]. chgrr] 10 The

10

20

25

t

1), .in a solvent such as an aJyanoI e.g.

AX1)

C
/ \
Rs O (x)

The a,ﬁ-unsaturateq ketong (x) may be prepared by reacting
the aldehyde (XII) with the ketoester (XIII), in a solvent
such as an alkanol e.g. ethanol or isopropanol,
preferably with heating. Conveniently this rgaction is
carried out in the presence of a catalyst such as

piperidine acetate.

.ﬂ \. /CH2CUzﬁu
I ' ' C
/N V7 of s
CH=CCO2R ¢
CHO '

{(X11) (XI11)

In a modification of this process the aldehyde (XII) .
may be reacted with a mixture of the aminoester (XI) and

the ketpésier (XIII) under the conditions previously
¢ _ o _

1

o’



preferably with heating. Conveniently this reactionis 15 carried out g=\.
In the presence of a catalyst such as piperidine acetate. [err] 25 '@E%
In a nodification of this process the aldehlyde (XIl) nay be reacted with a

m xture of the am noester (XI) and the ketoester (XI11) under the

condi tions -prevjously - descr.i bed for the reaction of the

a,[err]- unsaturdzﬂsé’cfllP@tdon@”()She\M‘ier‘?ctthrﬂ fhdd &t ansateRfdithde tone
ormie (111 o piic 7B i A e and 15 15 2 ol g oup e
oatalysrs et ude ot 0 SharR e DA R T R By 8% e
SO voroacets S pof HOASAHLAT fli"%re‘%ﬁ éé'mﬂf%ﬁ%ﬁ’ TG,
as an al Sanesulmorulc‘décy& ed T YR aSH P e A (T )ariraraﬂelgul phoni ¢

;;aC|d e. g. benzenesul phonic acid or p-toluenesul phonic acid or
. tetrahal obori c AGdbAUCh RS taliadd Orabd ica oyt . T dnAEd F may be

. carried out in the presence of a solvent and preferably at a tenperature
W thin the rangauitfagles rdeid catalysts include organic acids such as
axalic acid, alkangic acids e.g. acetic acid or
10 haloalkanoic acids such as trichloroacetic acid or
trifluoroacetic acid or pyridinium salts thereof, or a
sulphonic acid such as an alkanesulphonic acid e.g.
methanesulphonic acid or an aryl sulphonic acid e.gq.
benzenesulphonic acid or p-toluenesulphonic acid or a
15 tetrahaloboric acid such as tetrafluoroboric.acdid. The
reaction méy be carried out in the pfesence of a solvent
and preferably at a temperature within the range of -70°
to 309C more preferably at -300 to 200C. Suitable
solvents for the reaction include aprotic solvents such as
20 hydrocarbons, e.g. hexane or cyclohexane, acetonitrile or
Y, ethers such as tertiary butyl methyl ether, dioxan or
tetrahydrofuran, or protic solvents.such as an alkanol
e.g. methanol, ethanol, propanol, isopropanol or butanol.
Compounds of formula (XII) in which R, has the
25 meanings given other than a halogen atom may be prepared

by reacting a 2-halobenzaldehyde (XIV)



Q0C nore preferably at [err] to [err]. Suitable solvents for the

ction include aprotic solvents such as 20 hydr ocar bons, e.g. hexane
or- ‘eycl ohexane, acetonitrile or ethers sucl® as tertiary butyl methyl ether,
di oxan or tetrahydrofuran, or protic solvents such as an al kanol e.qg.
nmet hanol , et hanol, propanol, isopropanol or butanol. Conpounds of formila
(XI'1) in-which R has the 25 meani ngs gi ven other than a hal ogen atom
may be prepared by reactjzg a 2-hal obenzal dehyde (XIV) -19- [err] 5
(where Hal represents brqffing or iodine) [err] with an acrylic ester [err]
under the conditions desgribdid for the reaction between the conpounds of 7
10 formula (1V) with ng aerIic ester [err]6. The conpounds of formula
(XI'l') may al so be prepare .Sy gacti ng the bis al dehyde (XWiwyith the
tri phenyl phosphorane [err] lin a solvent such as chl oronet hane,
di chl or onet hane or. t ol uenetH¥5 cHo [err] (XV)

5 (where Hal represents bromine or iodine)
Ry
with an aérylic ester CHz:LCUst under the conditions

described for the reaction between the compounds of

Ry o
10 formula (IV) with the acrylic ester CH,=CCO,R,.
The compounds of formula (XI1) may also be prebared Qg
by reacting the bis aldehyde (XV) with the
triphenylphosphorane Ph3P=CR7C02R¢ in a solvent such as
chloromethane, dichloromethane or toluene.
15
®
4\
] *
| It
WA
T CHO
CHO |
(xv) . </
20 The compounds of formula (IV) may be prepared from

compounds of formula (XVI)



. 20 . The conpounds of forrmula (IV) may be prepared from conpoun
formula (XVI) -20- [err] 5 using am nation and ami nonet hyl ati op
procedures previously described for the preparation of conpounds of fo
(1'). Conpounds of fornula (1) may al;go_be prepared by the reaction of the
[err] unsaturated ketone. (X) with the 10 di am noester (XVII). The
reaction is conveniently carried out in a solvent such as an al kanol e.qg.
et hanol or isopropanol and preferably with heating e.g. 40-1500C 15

ferr] 20 (%) (XVI'l1) For the

‘p¥eparati on of conmpounds ofe fornmula | in which [err] and/or [err] represent
a hydrogen atomthen it i ¢ necesary to use a dianinoester of formula (XVI1)
i n which -21- [err] aﬂU R% represent a group that may be renoved to give

a, hydrogen atom Thus coeppownds of fornmula | in which [err] and R2 both
represent hydrogen may be‘pﬂéﬁq&&d by using a '

R,0,C - .o CO,R
42\/\/ 2™ 3
[ [ 4
oo
VAANWAN
Rg u CHy (xvI)
5 using amination and aminomethylation procedures previously
N described for the preparation of compounds of fofmula
(1).
o/ Compounds of formula (I) may also be prepared by the

reaction of the «,B unsaturated ketone. (X) with.the
10 diaminocester (XVII). The reaction is conveniently carried
out in a solvent such as an alkanol e.g. ethanol or

isopropanol and preferably with heating e.g. 40-1500¢

4\
| f R
v P AR &
p' cH=C-CO,Re o
RuOZC, 00 | féH—-CO R
/ N\,
/E\\ HoN' (CHp) -NR)R,
Rs 0 )
(x) o : - (XVID)

20
For the preparation of compounds of'?ormhla I in
which R, and/or Rz'repbesent a hydrogen atom then it is

necesary to use a diaminoester of formula (XVII) in which’



g

(XVI1) wherein the group NRIR2 is a 5  phthalinmido group.

di gy noest er (
'Wé%?esultant conpound of fornmula | wherein RLR2N represents a pht hal am do
dp may then be converted into the conmpgynd wherein [err] and R2

represent hydrogen by treatnent with hydrazine in a suitable solvent such

as an al kanolR;18nd R, reprdéentnbegredpatestohalyobeukrampX¥l) toayibe a,

prepared from conpounds of fornulae (X)), (XIlLlI) and (XIV) in an anal ogous
reaction to tihpdrpgevi atishy déRusi pedareurdshefpfepardei &niof whdehcBrpounds

of formula (I

[1) from conpounds of formulae (XI), (Xil) and (XI11). 15

Conpounds of #o¢nRpabethheeerasent BYdrReeqr BAPsPR BFSRATE&pPYsaFi NGy @ ogen

may be prepar

th
whi ch the app?%ﬁ?%%?%sb?ﬁugxhilbr”ﬁErFé“atBEniﬁPuarHﬁpﬁzwﬂﬁhaa sui tabl e

ed by treati.n e. correspondi ng conpound of formula | in

f chlorofornic, acid, and 20 " hydrolysis of the
asul taht car BAFATLLGAITVAEPUR: SINEabF 8 bLPaEs SBRBENNG) Bf of A0 4R d

i ncl ude hal oet

hyl chl '
thvee S0 ofefaf FRRFPealtion” PotharArabBohttn o0 0BR b o

conveniently
a hydrocar bon
hydr ol ysi s of

10

15

20

25

for_ex | e toluene and 25 reterably -.w th heating.
_ congor 801 Tafe ' Eht baRRPR ad] wrereBht B0 B0y Fear RIS eE Ty be
carried out US{fPogkACo@Ner@AtABREORELAL RyAchPiAECANS §AIVaB1Q" solvent

such as an alkanol.

The intermediates of formula (XVI) may be prepared
from compounds of farmulae (XI), (XIII) and (XIV) in an
analogous reaction to that previously described for thé
preparation of the compounds of formula (III) from

compounds of formulae (XI), (XII) and (XIII).

Compounds of formula I wherein one of the groups Rl-

or Ry represent hydrogen may be prepared by treating the
corresponding compound of Forhula I in which the
appropriate group R; or Rzlis a benzyl group, with a
suitable ester of chloroformié aciq, and subsequent
hydrolysis of the resultant carbamate derivative.
Suitable esters of chloroformic acid include haloethyl

chloroformates, such as trichloroethylformate and

conveniently this stage of the reaction is carried out in

a solvent such as a hydrocarbon, for example toluene and

preferably with heating. The hydrolysis of the resultant

carbamate e.g. trichloroethylcarbamate may be carried out

using zinc and an appropriate acid such as formic or

The



- ."diastere

formam de. In the general processes described above for the preparatio
conpounds of fornmula |, the required 5 product may be obtai ned and/
isolated in the formof a salt, conveniently in the formof a

-.22 - acetic acid, and optionally in a solvent such as dinethyl- 4:%29
0

physi ol ogical | y. acceptable salt. Werg desired such salts nay be converted

into tthe corresponding free bse of Tgrnula | using conventional nethods.
Physi ol ogi cal |y acceptable salts of the conpounds of fornula (1) may be
prepared by reacting a conpound of general formula | with an appropriate
\atid i‘n a sui BaBEtécserddnt agdchridoagédandn @t Ispil vaost suehoresad ialeikdydl-

10

e.g. ethanol. 15 . When a specific enantionmer of formila (1a) or (1b)
or required, fAF®2fkdf¥ebe obtained by resolution of a mixture of enantiomers

of the correspondi onpound oE' eneral . faornul a %l) usi ng _.convent i onal
met hods. Thus in oﬂg g?&nﬁFQeﬁﬁ agﬁPBBFFSFedSSPF&B Ay 2hevevdoscithemay be
-used 20 to form sal.ts m@lh a_m xture .of enagti ne&i of a congound of
gener al fornuFéeP?rfﬁé°Pe§ulFPﬂgoﬁngng 5Prpg ﬁe_Pc _SIfqué§é e
Separateg1 fo rSé%@P'ﬁSQVDLrﬁﬁkhgﬁ%h %EX?E%!E%%%E%QB 3Rt kNG Rdi W qual

I soneric sal f rom whi the requirée

25 or (1Db) s@mY, beohiehdbhd19S iRl tRE" rhlbf bFeq BATSi8M0890%EATY salt

t her eof .
acceptable salt. Where desired such salts may be

converted into the corresponding free bse of formula I

Y using conventional methods.
10 Physiologically acceptable salts of the compounds of
\,/ formula (I) may be prepasred by reacting a compound of

general formula I with an appropriate acid in a suitable
solvent such as acetone, ethyl acetate or an alkanol e.g.
ethanol.

15 When a specific enantiomer of formula (1a) or (18) or
required, this may be obtained by resolution of a mixture
of enantiomers of the corresponding compound of general
formula (1) using conventional methods. Thus in one
example an appropriate optically active acid may be used

20 to form salts with a mixture of enantiamers_of a compound
of general formula I. The resulting mixture of isomeric
salts may be separated, for example by fractional
crystallisation into the individual diastereoisomeric
salts from which the required enantiomer of formula (1aX

25 or (1b) may be isolated as either the free base or another

salt thereof.

enant i Omer o ormul a (la)

7



J/'The conpounds of formulae (V), (I1X), (XI), (XIII), (XIV), (XIV) and (XVI1)
are ei-t her known conpounds or may be g&ﬁe by anal ogous processes to those
used known conpounds. 5 e follow ng exanples illustrate the
i nve . Tenperatures are in [err]. Throughout the exanples reference to
t.l.c ans thin | ayer chromatography on silica plates and, unless:
ot herwi se stated, using ethyl acetate/cyclohexane/nethanol (7:3:2) as

sol vent. Colum 10 chronat h on,gilhic el uting
with ethyl acetat e/t:@f’"clc xoa‘ﬁne aﬁ% ‘?]7&% E‘f? é ﬁik '@épgbﬁfed 15 W/

[ntermediate I ﬁ‘é’zeﬁﬂw @z\h iy APy IE Qe e b thw, hx&m§o§n9¥r59' RSy

~car boxylic ac nt er medr at

(E)-3-(2- Forwdephﬁrw&)uﬁ m&p@a&g prbdesded- dhNehbYL 6LOY! F68t Rhown
I nternmediate 3 10
(E)-4-(2-(3- (chmgggﬁagylethoxy) '3- 0xo-| - propenyl ) phenyl)

5 The following ekampieé_illustrate the inzenticn.
Temperatures are in OC. Throughout the exémples reference
to t.l.c. means thin layer chromatography on silica
plates énd, unless otherwise stated, using ethyl
acetate/cyclohexane/methanol (7:3:2) as solvent. Column

10 chromatography was carried out on silica gel eluting with E)

ethyl acetate/cyclohexane/ﬁethanol (7:3:2) unless &;)

otherwise stated.

15




m—— - T ‘re——— / AN

-I,4-dihydfo-2,6-dinethyl-3,5-pyridinedicarboxylic acid, diethyl ester
Internediate 4 15 (a) (E)-3-(2-Fqgnyl phenyl)-2-nmethyl -2-propenoi c 3
et hyl ester A solution of 2-(triphen§ hosphor ani | i dene) propanoi ¢ aci d
ethyl ester (8g) in dry dichl oronethane was added to a solution of ort
pht hal al dehyde (2.9g9) in 20 dry dichl oronmethane (10m ) at [err].

- The sol'vent was evaporated and the oil taken up with diethyl ether. The
solid triphenyl phosphi ne oxide was filtered, washed with ether and the
solution evaporated to dryness to give a colourless oil which was el uted on

' alstéermad pete cbl uim (di ethyl ether/petrol ether, 1:1) to

“give the title conmpound as a colourless oil (4.3g). Simlarly prepared was:

5 (b) (E)-3- (2 Erbnomiwmety I P~ et -hyd b 24 po-ohefred tmatch yll 43 | 5 €p yet diyh et hy|
ester From 2-(triphenyl phosphoranyl i dene)propanoic acid Il-dinethylethyl
ester and ort le2iiehnl H detidle dbekiryl ester '

{E)-3-(2-Fornyl phenyl)-2-ethyl -2-propenoi c acid et hyl

5 Intermediate 2

(E)-3-(2-Formylphenyl)-2-propenoic acid, 1,l-dimethyl

ethyl ester

N Intermediate 3
10 (E)-a-(z-(S-(141-Dimethylethoxg)-3—oxo-l—propenyl)phenyl)
N -1,4-dihydrn-2,6-dimethxl-3,S-eridinedicafboxylic acid,

diethyl ester

Intermediate 4

15.  (a) (E)-3-(2-Formylphenyl)-2-methyl-2-propenoic acid ethyl

A solution of 2;(tribhenylphosphoranilidene)propanoic
acid ethyl ester (8g) in dry dichloromethane was
added to a solution of ortho phthalaldehyde (2.9g) in

20 dry dichloromethane (10ml) at 0%C. The solvent was
evaporated and the oil taken up with diethyl ether.
The solid triphenylphosphine oxide was filtered,
washed with ether and the solution evaporated to

; - dryness to give a colourless oil which was eluted on

25 a silica gel column (diethyl ether/petrol ether, 1:1)



g) in dry dichloronethane (10 15 was added to a solution

ort ho pht hal al dehyde (2g) in dry dichloronmethane (10m ) at [err]. The
sol vent was evaporated and the oil taken up with diethyl ether. The solid
tri phenyl phosphi ne oxide was filtered, washed with ether and the solution
evaporated to 20 dryness to give a colourless oil which was )
eluted on a sili cat‘beql"c"ol'inﬁ P o?s et ety g saicethit e,
9:1-8:2) to give BH%E$ }Ie conpound as a colourless oil (3g). 25 ;‘)
Simlarly prepare *(d) (E)-3-(2-Fornyl phenyl)-2-propyl 2-propenoic
acid ethyl ester as a colourless oil 5 From o- pht hal al dehyde and
2-(tripheny|phosphoranylidene) pentanoic acid ethyl ester. (e)
(E)-3-(2-For ny. ,ﬁﬂﬁﬂy ppen0|c acid 1,1-di methyl ethyl ester 10
From o- pht hal a% e ydie)) d&sz (t rip éenyl phosphoranyl | dene) - butanoic acid
1,1- dlnethylethyl ester. Internediate 5 15 (a)
(E) - 43 (2-(3- Et hoxy- 3-o0xo0-2-net hyl -1 - propenyl ) phenyl -

(b) (E)-3-(2-Formylphenyl)-2-methyl-2-propenoic acid

/ ot
J/(Eéégr A solution of 2-(triphenyl phosphoranilydene)butanoic acid ethyl ester

l,l-dimethylethyl ester
From 2-(tribhénylphosphoranylidene)propanoic_acid.
l,l1-dimethylethyl ester and ortho phthalaidehyde _
{c) (E)-3-(2-Forﬁylphenyl)-Z-ethyl-z-propenoic acid ethyl

A solution of 2-(triphenylphosphoranilydene)butanoic

acid ethyl ester (5.69) in dry dichloromethane (10ml)

15 was added to @ solution of ortho phthalaldehyde (29)
in dry dlchloromethane (10m1) at 0°C. .The solvent was
eveporated and the 011 taken up w1th diethyl ether.
The solid triphenylphosphine oxide_waé filtered,
washed with ether and the solution evaporated to

20 o dryness. to give a colourless oil which was eluted on
a silica_gel column (ggadient Petrol ethgr/ethyl

acetate, 9:1-8:2) to give the title compound as a

colourless oil (3g).

25



" 1, 4-di hydrs- 2,

“treated with a solution of 20

6- di met hyl - 3, 5- pyri di nedi carboxylic aci.d diethyl ester

Internmediate 4(a) (3g) in acet

- 3- Am no- 2- but enoi ¢c. aci d et hyl estsmgwas di ssolved in acetic acid (3m) é?%fT?

- acid (5m) at
~ tenperature for 2h then poured into water and extracted wth ethyl acetate.

The organic p
25

roomtenperature. The solution was stirred at room

S e shed wth 5% /[err] then with water and dried over
Zf%ngiy zﬁﬁﬂ%ﬁﬁ%nr%ﬁeThe sol vent gave a yellow oil which

" was eluted twice on a silica gel colum (Petrol ether/ethyl acetate, 7:3)

Y6 give a yellow solid. This was recrystallized frompetro
. ether/di et hyl

(0.45g). Mp.

R ner QLA kL diien 1122 AUV A A AP Rd O SOl T d

err Was. O/

(B)-4-(2-(3-(1,!1 -umglamws%w&mwlm—_ o _ _
propenyl ) phenyl ) - 1,72=dr hydr o- 2, 6- di met hyl - 3, 5- pyri di nedi carboxylic acid

:fdiethyg ester

Mqm dAbhthalaldehyld¥-diil F=r (B ipH e yBRH HphA(dhy Bidkne ) -

: 3-am no-2-butenoic acid ethyl ester. (c)
- (B)-4-(2-(3- Etdendyerd>-iox @c-detdbhi ) -gutogxenyl ) phenyl ) - 15

1, 4-di hydro-2

, 6-di et hyl - 3, 5- pyri di nedi car boxylic

(e) (E)-34(Z-Formylhhenyl)-Z-ethyl-Z—propenoic acid

1,1-dimethylethyl ester

From o-phthalaldehyde and 2-(triphenylphosphoranylidene)-

~ butanoic acid 1,1-dimethylethyl ester.

o 10
AN
15
o/
20
25

ST TPt S

Intermediate 5

(a) (E)-4-(2-(3-Ethoxy-3-o0xo0-2-methyl-l-propenvl)phenyl-

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

acid diethyl ester

3-Amino-2-butenoic acid ethyl ester was dissolved in
acetic acid (3ml) and treated with a solution of
Intermediate 4{a) (3g) in acetic acid (5ml) at room
temperatufe. The solution was stirred at room
températuie for 2h then poured info water and
extracted with ethyl acetate. The organic phase was
washed with S%INaHC03'then with water and dried over
Na,50,. Evaporation of the solvent gave a yellow gil
which was eluted twice on a silica gel column (Petrol

ether/ethyl acetate, 7:3) to give a yellow solid.



acid diethyl ester A solution of Int&f%ediate 4(c) '. (-69) i n ethanol (50mM)

R

ASS¢00l ed to -100C and then trifluoroacetic acid (4m) was added fol | oned
o% ol ution of 20 3-am no-2-butenoic acid ethyl ester (17g) in
eNhanol (50m ). The m xture was stirred at -100C for | hr, evaporated in

~ vacua and the residue taken up in ethyl acetate, washed with 10% HG . (3. x
50m ), then with wdthdrs avas drecad shadrl izad |frvmmetadoretdfen fibi @yl
sol vent gave an oil which was purified by colum chronmatography on silica

(Petrol ether/diet®fhest Hdr:1) togedieefiher titl e compopngd \&s theralel e o
conpound as a white solid. Mp. [err;&Si mlarly prepared were: 5 (d)
(E) - 4- (2- ( 3- Et hoxyY3-id0st 29richyiL443opetliP phetfay106° .

-1, 4-di hydro- 2, 6-di net hyl - 3, 5- pyri di nedi carboxylic acid diethyl ester Mp.
[err] FromInternediate (4d) and 3-am no-2-butenoic acid ethyl 10 -
ester. (e) (B).-4-(2-(3-(1,1-dipethylethoxy)-3-oxo-2-ethyl-]I-
propen?l)phenE%ﬁlﬁfaEé%ﬂﬁﬁﬂﬂ%ﬁﬁgiiaﬁﬂnethyI-3;5-pyridine di carboxylic acid
di et hyl ester Mp. 99-1010C 15 From Internediate 4(e) and
3-am no- 2- but enoi c aci d et hyl o B -

(b) (E)-4-(2-(3-(1,1-Dimethylethoxy)-3-ox0-2-methyl-1-

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

pyridinedicarboxylic acid diethyl ester M.p.
10 130-1310
From Intermediate 4{b) and 3-amino-2-butenoic acid

ethyl ester.

(¢) (E)-4-(2-(3-Ethoxy~3-oxo-2-ethyl-l-propenyl)phenyl)~

15 1,4-dihydro-2,6-dimethyl-3,5-pyridinedicarboxylic

acid diethyl eéter

A'§olu§ion of Intermediate 4(c) (6g) in ethanol

(50ml) was cooled to -10°0C and then trifluoroacetic

acid (4ml) was added followed by a solution of
20 3-amino-2-butencic acid ethyl ester (17g) in ethanol \\/
é% (50ml). The mixture was stirred at -10°C for 1 hr,
' evaporatgd in vacuo and the :esidug taken up in ethyl
acetate, washed with 10% HCl (3 x 50ml), then with
water and dried over Na,S0,. Evaporation of the
25 solvent gave an 0il which was purified by column

chromatography on silica (Petrpl ether/diethyl ethér,




ester. Internediate 6 20 (a) _ -
(E)-4-(2-(2-Carboxy-1-propenyl)phenyl)-1, 4-di hydr o- N
2, 6-di met hyl - 3, 5- pyri di nedi car boxyl acid diethyl ester To a solution o@!%@”
Internmediate 5b (5g) in dichloronmethang (30m) at [err] was added a 25
solution of 33%acetic acid/HBr (15m ) in dichloronethane (30m) slowy.

The m xture was then warnmed to [err] and stirred at [err] for 20 m nutes.

e mxture vas POWYedHO 7.0P W7y {L1d1y d DB VB2 RUCEENBRTnLNES M X UM e

was extracted with or onmet hane, was

N&2S04. Evapor at i onoft & fﬁf‘olsicﬂ vepl, gave g 6olid 5 whi ch was
recrystallized frompetro ether/ethyl acetate (1:1) to give the title
conpound as a white solid (3.5g). Mp. 205-2070. (b) In a simlar nmanner
(E)-4-(2-(2-carboxy-I-butenyl)- 10 ,

phenyl ).- 1, 4- digiinGe . yo-phidided -waBe Pyri di nedi - carboxylic acid diethy

ester was prepared fromiInternediate 5(e). Internediate 7 15 (a)
' (E)-4-£2 (3 Pr opoxy- 3- oxo- 2- et hyl - 1- pr oDenyl ) -
- phenyl =1, 4-di hydro- 2, 6- di met hyl - 3, 5- pyri di nedi -

(d) (E) 4-(2-(3-Ethoxy-3-ox0-2~-propyl-1- propenvl)phenyl)

-l,a-dihydro-z,6-dimethyl-3,S-pyridinedicarboxylic

acid diethyl ester M.p. 93-950

From Intermediate (4d) and 3-amino-2-butenoic acid ethyl

s 10 estef.__
~ (e) (E)-a-(2-(3-(1,1-dimethyletnoxy)-3-o.xo'-2-ethv1-1-

puxmnynphenyl)-1,4-dihydro-2,6-dimethy1~3,5—pyridine
dicarboxylic acid diethyl ester M;p.'99—10f°C

15 From Intermediate 4(e) and 3-amino-2-butencic acid ethyl

éster.. |
o/ Intermediate 6
20 | (a) (t)-4-(2-(Z-Catboxy—l-propeqyi)pheéyl)-1,a-dihydro-

2,6-dimethyl-3,S—pyridinedicarboxylic acid diethvl

ester
To a solution of Intermediate 5b (5g) in
dichloromethane (30ml) at -789 was added ¥ a

25 solution of 33% acetic acid/HBr (15ml) in .

dichloromethane (30ml) slowly. The mixture was then

- warmed to -309 and stirred at -30°%° for 20 minutes.



Ay

caaByxvlic acid diethyl ester A suspension of Internediate 6(a) propyl
b éﬁ?ne and potassi um carbonate in dﬂﬁbthylfornantde was stirred 20

Ldoom tenperature for .6 h. The m xture was poured into water and
extracted with ethyl acetate -+t hen washed thoroughly with water and dried
over Na2SO4. Evaporation of the solvent gave an oil which was triturated

wth petrol and re stallized fron1 ]l t e the
title conpound. NIELX Tdétff was FB) d 1n%o ice water, aﬂ%ba QS%)

(B)-4-(2-(3-pentyl gxyg- o) L RY! mlixRLeRERYS) t ;
phenyl)-1, 4- dihydroéz %dgﬁnegﬂge- 5- 6§r| Pn2¥scgfﬁgfﬁlfg géld di et hyl

ester Mp. 126- 127d\tea1|ateaetaqnteromals.ntaar mqlhawté(ra)an%n%rhwwnt ane.
5 (c) (E)-4-(2-(3-propoxy-3-o0xo-2-ethyl-I-propenyl)phenyl) -

1, 4-di hydro- 2, 6- di Nat,8pl,~3, EvRpbirditied ear hexylsiod vasitd gdivet Rylscasier was
prepared frontlnternedlate 6(b) and propyl bromde. |10 - (d)

(E)-4-5 2- (3- pentyl exych- oes- 2eefrlypltalllizeperfylon petrol ether/ethyl
phenyl) -1, 4- di hydr o- 2, 6- di met hyl - 3, 5- pyri di nedi - carboxylic’ acid di et hyl
ester was preparedabeenmbnﬁérdédtatelsebﬁhandlllbr@Eg@ewm@neﬁ B white

I nternedi ate 8 4-(2-Fornyl phenyl -1, 4-di h dro di met hyl am no- net hyl - 6-
(solldn%ZpSg)y M P. % % Y Y

(b) 1In a similar manner (E)-4-(2-(2-carboxy-l-butenyl)-

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

carboxylic acid diethyl ester was prepared from

Intermediate S(e).

Intermediate 7

15 (a) (E)-4—(i—(3-Propng-E-oxe-Z;methyl;i-erooenyl)-

phenyléﬁ,a-dihydro—z,6-dimethyi-3jS-eridinedi-

carboxvlic acid diethyl ester

A suspension of Intermediate 6(a), propyl bromide and
potassium carbonate in dimethylformamide was stirred
20 ' at room temperature for 6 h. The mixtﬁre-was poured
into water and extracted with ethyl acetate, then
washed.thoroughly wiﬁh water and dried over Na,SO0,.
Evaporation of the solvent gave an oil which was

triturated with'petrol'and recrystailizéd from petrol

25 ether to give the title cempound. M.p. 108-1100,



met hyl - 3, 5- pyri di nedi carboxyl i ¢ aci d diethyl ester Pyridine hydrobronmide
perbrom de (3.2g) was added to 20 a solution of -
4-(2-forny|phenyl)-1,4-dihydro-2,6-d$ﬁhthyl- 3, 5- pyri di nedi car boxyl i ¢ acvd”
di ethylester (3.15g) and pyridine (1.3m) in dicloronethane (100M) at

1 hour.
» . ate. The
ed t.0 . 1 obtain
; / Pet r ol

. solid was filtered . 1.1 0N, ey 1

& red oil, which Q-I,M) ST s SR
et her/ Methanol , 7: 3 JpdsQ Vil £ £ & itd e S el solid (from
petrol ether) (2.3gr; m{}/. llcuafhrl—Teq‘rl T ’flcu 1 :r%pa,s ﬁé/e'ﬂ%fw. 0. 38.
Intermedi at e Sya [ eR) dBE ANF EHTREARE rfied BALY |6 () -4Ha AL S et ane.
et henyl ) phenyl ) -1, 4- di hydro- 3, 5- pyri di nedi carboxylic acid 10

- diethyd ester, (rydr oiem-de {(13)- faigwad, {34)o Fra b 1y hyidr (hy g ydie) sy oyd de
was added to a solution of (E)-4(-2(2-car boXxyet nenyrjypnenyr)-1, 4-

©di hydro- 2, 6-di met hyll ,-43- dhi-tpy d ook 080 i eyl -4 X, 5o ik fldinedicarboxy it hyl

.- ester (3.59) and pyridine (2m) 1In

acid diethyl ester was prepared from Intermediate

6(b) and propyl bromide.

10 (d) (E)-4-(2-(3-pentyloxy-3-oxo-2-ethyl-l-propenyl)

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

carboxylic acid diethyl ester was prepared from

Intermediate 6(b) and l-bromopentane.

15

Intermediate 8

4-(2-Formylphenyl)-1,4~dihydro-2-dimethylamino-methyl-6-

methvl-3,5-pyridinedicarboxylic acid diethylester

- Pyridine hydrobromide perbromide {(3.2g) was added to
20 8 solution of 4-(2-formylphenyl)-1,4-dihydro-2,6-dimethyl-
3,5-pyridinedicarboxylic acid diethylester (3.15g) and
pyridine (1.3ml) in dicloromethane (100ml) at 09C and
- stirred for 0.5 hours. The mixture was then coocled to
25 -10°C, treated with dimethylamine (10.6m1) and stirred at
-109C for 1 hour. The solvent was.evaporated and the
residue taken up with ethyl acetate. The solid was

filtered off and the solution evaporated to dryness to



SRl oronethane (10m ) at [err] and stirred at the sanme tenperature for 30
"l “The mixture ws then cooled to -100C and di met hyl anmi ne (10.6n1) was
¥l y added. the m xture was stirreqﬁgt -100C for 1 hour. 20

The sol vent was then evaporated and t resi due taken up with methanol to
yield the title conmpound as a yellow solid, which was recrystallised from
petrol ether/methanol (8:2) (2.7g9), mp. [er] (dec). T.l.c.

(CH2d 2/ Met harditaigh 23 R¥d oiD, 5ehieh weshelutey do a sblacaopedf cohemn
conpound of Exanple 3 (1g) in dichloronethane (10nm ), at -700C was added
slowy a 3 XA Estdt k| ae oA t 83R8 byl ogkime B Yatanph, adefrt) atedyight) tha

di chl oronet hane (5m ). The reaction was then warnmed at -350C and after 10
m nut es pouredﬂﬁﬂemQQ&P%EﬂEr?STﬁey®¥#QHSS&H}92?§H°FOPBt&HH ehBeRdxture 5
extracted with digcloronethape we with water .and drjed with [efr

Evapor at i on of (4 188 5o1 Vet bh?/lé\?fﬂggfret'bage SFﬁuﬁéz(T‘FFBaEBﬁpogﬁaggs a
yel | ovxé solid (Rof Sga 340 P 135-1450C (dec.). T.l.c. [err] 8:2) Rf. 0.50. 10

Intermediate 9

2-Dimethylaminomethyl-6-methyl-(E)~4(-2(2-carbaxy-

ethenyl)phenyl)-1,4-dihydro-3,5-pyridinedicarboxylic acid

10 diethylester, hydrobromide (1)

Method (A)

Pyridine hydrobromidé perbromide was added to a
solution of (E)-4(-2(2-carboxyethenyl)phenyl)-1,4-
' dihydfo-Z,6-diméthy1-3,S;pyridinedicarboxylic acid
15 diethyl ester (3.5g) and pyridine (2ml) in
dichloromethane (100ml) at QDC and stirred at the
safie temperature for 30 mins. The mixture ws then
cooled to -109C and dimethylamine (10.6ml) was slowly
added. the mixture was stirred at -10%C for 1 hour.
20 - The solvent was then evaporated and the residue taken

up with methanol to yield the title Chmpound as a

yellow solid, which was recrystallised from petrol
ether/methanol (8:2) (2.7g), m.p. 145-1500C (dec).

T.l.c. (CH,Cl,/Methanol, 8:2) Rf. = 0.50.

25
Method (B)

To a sclution of the compound of Example 3 (1g) in

dichloromethane (10ml), at -70%C was added slowly a



oot~

| nt ermedi ate 10 (é)' 3- Ami no- 4- di net hyl am no- 2- but enoi ¢ acid ethyl ester _
Pyri di ne- hydr obr om de- per brom de (483$ was added to a 15 1
solution of ethyl acetoacetate (19.4 21n anhydr ous net hyl ene chl ori de
(500m ) at roomtenperature in 20 m putes. The m xture was stirred for 2
hours and then added dropwi se to a solution of dinmethylamne (48.8g) in
anhydr ous net hyl ene _ghl ari de nt t 20 .. . lerr]. in 1 hr, he
resul ting mxture v?/gg U(‘folglnec?fg éoj?"er&y]d%&?&namﬂ’llge\/\d@ tﬁ?tﬁﬁ] & Fhoddirihe
~m xture under stirring.fQr nd. f qn hr r f erature. The
- “r€action went to cc}r?plglétc?'c}r??r_ot%th‘eg‘vﬁ E\tgmt%h)e' m%heu%%r%\}ggﬁi d‘%s & hout 50C.
After 25 wa@HRROTAL 0% f dhe ¥Qletenly the Jied %%r\@?s ifgated wth

ether the solid was filtered off and the. solution evaporated, to yield a
brown oil, which wage/watr.f i ethedp e e dGiisREd Q& 2Ph0R r i @8l to
give the title conmpound (10.8g) as an orange oil. T.1.c. Rf. = 0.4. 5

" cln a simlar mannerextilye tIdAWiRer 4+idilnEiometaEinto wirdhielengith acited fmeiny |

. ester was obtained as a red oil. (T.l.c. Rf = 0.38) from nethyl

. acetoacetate (16. 2uir)yieand idibmftd®ll Ani e apdration( @Mrithe solvent gave

the free base of the title compound as a yellow solid

(0.5g), m.p. 135-1459% (dec.).

T.l.c. (CH4Cl,/Methanol, 8:2) Rf. 0.50.
10

Intermediate 10

(a) 3-Amino-4-dimethylamino-2-butenoic acid ethyl ester

Pyridine-hydrobromide-perbromide (48g) was added to a
15 solution of ethyl acetoacetate (19.4g) in anhydrous
methylene chloridé (500ml) at room temperature in 20
miputes. The mixture was stirred for 2 hours and
then added drup&ise to a soclution of dimethylamine
(48.89) in anhydrous methylene chloride (100ml) at
20 -15-0% in 1 hr. The resulting mixture was cooled to
-200 and ammonia was bubbled thraugh the mixture
under stirring for 1 hr and for 2 hr af room
temperature. The reaction went to completion, by
. leaving the mixture overnight at about 5%C. After
- 25 evapofation of the solvent the residﬁe was treated
with ether the solid was filtered off and the.

solution evaporated, to yield a brown oil, which was



I nt er nredi at'e 11 3-(2-Forny|phenyl)-Zgﬁyonn-z-propenoic aci-d, ethyl ester 15
A gokt{ion of 2-bronp-2-(triphenyl phdsphoranylidene)acetic acid, ethyl
egz.15g) in dry dichloronethane (30m) was added to a sol ution of

¥opht hal dehyde (4.79) in dry dichl oronethane (30m ), at [err]. The

sol vent was evaporated and the oil taken up wth diethyl ether. The 20
solid triphenyl phosphra€iedi dg wadufnl cbredatuashet yvonhsdétllier aed the

sol ution evaporated to dryness to give a colourless oil which was el uted on

a silica gel columoiyeatihentipder spmephed/ &6 AyBodcasates, 08apgpepill -6:4) to o
give the title compound (6.2g) as a colourless oil (6.2g). 25 T.1.c.
(Petrol ether/ethyl Tatefat Bf-7230 & = 0.41. | nter nedi ate 12

(2)-4-(2-(3-Et hoxy- 3-o0xo0-2-brono-| - propenyl ) phenyl ) -1, 4-

di hydr o- 2, 6-di met hyl - 3, 5- pyri di nedi car boxylic acid, diethyl ester 5 A

solution of Internediate 11;85.5ﬂ% in_ethanol (50mM ) was cooled to [err]
and then trifluoroaclt Pc3alitd2C4RPP"fAs added fol l owed by a sol ution of
3-am no- 2-butenoic acid, ethyl ester (12.3g) in ethanol (50m ). The m xture
was stirred at -10 for 1 h, evaporated in vacuo and the 10 resi due

taken up in etbgg a??kﬁ&ﬁb;ﬂ?ﬁqﬁqtW@&gm%Q%Lﬁghut%m%qSMaEqdw%%%%y%n%sqg%ed

over Na2SO4. Evapor at+otr—oft—tire

was obtained as a red oil. (T.l.c. Rf = 0.38) from
methyl acetoscetate (16.2ml) and dimethylamine

10 (60ml).

Intermediate 11

3-(2-Formylphenyl)-2-bromo-2-propencic acid, ethyi ester

15 A solution of 2-bromo-2-(triphenylphosphoranylidene)acetic
acid, ethyl ester_(15g)lin dry dichloromethane (30ml) was
added to a solutioh of orthophthaldehyde (4.7g) in dry
dichloromethane (30ml), at 0%C. The solvent was
.evaporated and the oil takgn up with diethyl ether. The

20 solid_triphenylphosﬁhine oxide was filtered, washed with -~/

ether and the solution evaporated to dryness to give a

.colqurless oil which was eluted on a silica gel column

(gradient petrol ether/ethyl acetate, 8:2 » 6:4) to give

the title compound (6.2g) as a colourless oil (6.2g).

25 T.l.c. (Petrol ether/ethyl acetate, 7:3) Rf. = 0.41,



solvent gave an oil. Purification of the oil by col umm chromat ography
(gradlent di et hyl ether/petrol ether 3(g:2 9:1) gave the title conpound

as'a white solid (3.2g). 15 Mp. 1370. T.l.c. (petrol ether/ethy
acetate, 1:1) Rf 0.38. Internediate 13 20 (a)

2-(2-3-(1,
phenyl) - nme
pi peri di ne (
.to a solut
2. 55¢9) in
t he sol ven
The sol uti
sol uti on,

1- Di et hyl et hoxy) - 3- oxo- | - propenyl )
thykﬁ@grﬁegggtgugan0|c acid, nmethyl ester A solution of

c acid (0.078g) in isopropanol (1m) was added

'OH(QB hDKQLWBdE@th§—§502glZaﬂgoﬁﬁtﬁ¥kr65%52§§ﬁhehgli5l A

|1 S , en
t W@ShQMQBOEQBed1ﬁB€h;me3EBsdeQdﬁﬂEQﬂcﬁﬁbﬁkgh1QtQQE (100nt ).
on wasS washe W wat er onat e

t heaieahel agd8em and dried over Na2SO4. Evaporation of the

sol vent gave an oil which was purified by colum 5
-chrongt ogr aph$ gglatlient oPefnoktbdente713 {515%) tio gittendhe (FDm1e was

conpound as a pale oil (4. 2g m xture E/Z isoners). The foll ow ng conpounds

wer e preparedcpaladstai Fap1end thenahneflupbpacetlc acid (4ml) was
~=2-(2-(3-(1, 1- D net hyl et hoxy) - 3- oxo- I-Eropenyl

10

15

20

added followed by a solution of 3 -amino-2-butenoic acid,
ethyl ester (12.3g) in ethanol (50ml). The mixture was
stirred at -109 for 1 h, evaporated in vacuo and the
residue taken up in ethyl acetate, washed with 10% HCl,
then with water and dried over Na,S04,. Evaporation of the
solvent gave an oil. Purification of the o0il by column

chromatography (gradient diethyl ether/petrol ether, 8:2 =+

9:1) gave the‘titlé'compduhd”aS'a.White solid (3.2g).

M.p. 137%. " T.1.c. (petrol ether/ethyl acetate, 1:1) Rf =
0.38.

” L]

Intermediate 13

(a) 2-(2-(3-(1,1-Dimethylethoxy)-3-oxo-1-propenyl)

phenyl)-methylene-3-o0xo-butanoic acid, methyl ester

A solution_of piperidine (0.11g) and acetic acid
(0.078g) in isopropanol (1ml) was added to a solution
of Intermediate 2 (5.2g) and methyl acetoacetate
(2.55g) in isopropanol (15ml). The mixture was
stirred at 600C for 1h, then the solvent was

evaporated and the residue taken up with ether



.

phenyl ) - met hyl ene- 3- oxo- but anoic acid ethyl ester was prepared from
I figﬁ pdi ate. 2 and et hyl acetoacetat 15 (c¢)
% &9,

2N/ 3- Et hoxy- 3- oxo- 2- et hyl - | - pr open phenyl.) met hyl ene- 3- oxo- but anoi ¢
acid nethyl ester fromlinternediate 4(c) and nethyl acetoacetate. 20
Exampl e 1 2- Am nonet hyl - 6- net hyl - 4(E) (2- (3- (1-1-di net hyl et hoxv) - 3-

-1 - | ) phenyl )+ 1, 4- di hydr o-3, 5- i di ' boxyl . id diethyl
st er hyar obt o do WARATH fro- IR obY SR HEY e b M (1o (KL nimfeTy o
25 | uti Lot ' 3. 4 i di 5m ) _J hyd .
met hyl enesghrolr?geq{%rﬁe%{r‘g{u%%fibnlé%&rﬁr?\% egggog'%%ign Qtetuéeen V\‘I)é.%égg ?E??%Hﬁ ggs e

[err] for 30 m ”“tea%c?‘@f:fé‘oe”ov(%grﬁ?39%,;’??%\851;}%%%0&:?&&Prélieedséﬂlé’%i on of

anmoni a i n met hyl ene ¢hl'oride m nut eS. Anmoni a” was
bubbl ed through thedwasuld ido MxidK evaddeir SEi&d BN OTudn 30 h, at -10 to
-5 and then for 2 hours at room5 tenperature. The solid pyridine
hydrobgom de was fidHminétdsffapiyd (GeadDénit | Pot ¥eB/EEChad | h7 3 1N +HBr) apgl
brine. “After evaporation of the solvent the residue was purified by colum
chromat ography to gjiee titee tiitbe coomponnd (ds 2g)paM poilet4]2d; Imext FeO. 2.

E/Z isomers).

The following compounds were prepared in a similar

10 manner. - o - W/

(b) 2-(2-(3-(1,1-Dimethylethoxy)-3-oxo-l-propenyl)- ;}

phenyl)-methylene-3-oxo-butangic acid ethyl ester was
prepared from Intermediate .2 and ethyl acetoacetate.

15
(e) 2-(2-(3-Ethoxx;B-oxo-Z-ethyl-l—propenyl)phehvl).

methylene-3-oxo-butancic acid methyl ester from

Intermediate 4(c) and methyl acetoacetate.

20 Example 1
2-Aminomethyl-6-methyl-4(E)(2-(3-(1-1~-dimethylethoxy)-3-

oxo-l-propenyl)phenyl)-1,4~dihydro-3,5-pyridine

dicarboxylic acid diethyl ester hydrobromide

- Pyridine-hydrobromide-perbromide (13.5g) was added to 8
25 solution of Intermediate 3 (15.49) and pyridine (5ml) in
anhydrous methylene chloride §350m1) at 00 in 10 minutes.

The mixture was stirred at 09-39 for 30 minutes and then



. 10 Exanple 2 2a 2-Isoprdpy|aninonethyl-6-nethy|-4(E)(2-(3-(II-dinethyl , _
- et hoxy) - 3- oxo- | - propenyl ) phenyl ) - 1, 4-di hydr o- 3, 5- pyri di ne-di car boxyl
acid diethyl ester hydrobrom de 15 Pyri di ne- hydr obr om de- per br om'g
(4.59) was added to a solution of | @kernediate 3 (5.1g) and pyridine
(21.75m ) in anhydrous nethylene chloride (125m ) at [err]n 10 m nutes. The
m xture was stirred at [err] for 30 mnutes and them dropped into a
sol ution of OGSy NS (B tofiateidy spdution gfeanposde difl Aeitdy leseni ) at
ferr] in 20 minutes, The resulting rjxture was stirred for. 2h at room
\t-enper at ur e. cﬁqé’r&ﬂ? o(qkﬁf%l Iatter'gg of " Jﬁd MU LES AT S HES wi th 0. 1N
HBr and brine. Afte vapor.ation of the solvent the residye was treated
with ethyl acé“tbé)tlee/;et%dpltgt%épet FeFidtd 158 niiturg S SEAEE T8 {03 of the
title conpound wl0) e Mapho 318-220. T l.C. . 28 The free base of
the title cogﬁgd('ﬁg ’mapt. [121”]21:]0%? obatnéji rtl:é1 nbyfrg{rr ga.t%r(r’éJ £ & trr?gmhydrobrom' de
W th d norganig SEit ec.ro,emal i:g f err, Lres: s ler - '
Found.  068. 2i";tb%7. 84‘1;YJ & B el oY el (RS et e ?&ditr?ﬁleadr

. amount of hy@aGehlf itheAWdt awh Winees WAtROAiITG HirdrRElinde

After evaporation of the solvent the residue was purified

by column chromatography to give the title compound

(4.29). Mop- 1650—801 T.l.C. Rf. U.Z.
_ 10
Example 2

\ 2a 2-Isopropylaminomethyl-6-methyl-4(E)(2-(3-(1,l-dimethyl

-ethoxy)=-3-oxo0-1l-propenyl)phenyl)-1,4~dihydro-3,5-

pyridine-dicarboxylic acid diethyl ester hydrobromide

15 Pyridine-hydrobromide-perbromide (4.5g) was added to a
solution of Intermediate 3 (5.1g) and pyridine (1.75ml) in
anhy&roas methylene chloride (125ml) at 09C in 10 minutes.
The mixture was stirred at 09-3% for 30 minutes and thenm
dropped into a solution of isopropylamine (6.5ml) in

20 methylene chloride (50ml) at 0% in 20 minutes. The
resulting mixture was stirred for 2h at room temperature.
The solid was filtered off and the solution washed with
0.1N HBr and brine. After evaporation of the_sqlvent the

residue was treated with ethyl acetate/ethyl ether to give

25 a yellow precipitate of the title compound (3.1g). M.p.

2189%9-2200, T.l.c. Rf 0.28. ‘



.

- ferr] 10 Simlarly were prepared:- 2b
@t’ hyl-am nonet hyl - 6- et hyl - 4( E) ( 2- 37(I | - di net hyl -

oxy) - 3- oxo- | - propenyl ) phenyl ) - 1, 4-¥lithydr o- 3, 5- pyri di ne- dlcarboxyllc
acid diethyl ester hydrobrom de 15 (5.59) mp. 208-210. T.I. Rf
0.125 fromInternmediate 3 (10.2g) and nethylamne (10m ). The free base of

the title co un%was obtal trelatln t he ydrobr rg'sde_)yx”ha
: : rgs b cﬂ’egﬂ% t -1 ‘was

sol uti on of sddi€u

: ] hyl am th | d
gt tho>r<r§§ )?: g)TonI pen%yyptﬁ%ﬁm) (ﬂ?gf’ %‘yet(jrﬁoydfql:ly’rgeofo }rll dlwnlethdlirh?%wq c

aci d diethyl %sdtseer hydr obr om de 25 (1.69) Mp. [err] T.I Rf
0. 33 fron1|nterned|ate 3 (5.1g) and dinmethylam ne (5m). 2d

2- Met hyl ami no | I, N5 B TRy &7 .94:HT.86:

met hyl - 1- propcranrq}tflr}gs ﬁl@/ OZK %&‘2‘8’( Sépyrlu né;go(l’loc car%oxyﬁéc Nei P
diethyt ester (39). Mp [err] T.l.c. (ethydu,acpet ated gt hawlss;l:sl)a 9%
0.22 from5 I nt er medi at e 5a (5.08g) and nethylan1ne (7n1) The

correspondi ng ThedtanaTicre t9 tf Mas e wiech yqd it 4 NGako sf U F on of the
free base (940nmg) in nethanol/acetone (3:1) with 0.1N HBr (20m ). The
m xture hydrochloric acid gave the corresponding hydrochloride

M.p. 204-2050,
10 Similarly were prepared:-

2p 2-Methylasminomethyl-6-methyl-4(E)(2-(3~(1,1-dimethyl-

ethoxy)-3-oxo—l—propenyl)phenyl)-1,afdihydro-3,5-

pyridine-dicarboxylic scid diethyl ester hydrobromide

15 (5.5q)
m.p. 208-210°%, T.l.ec. Rf 0.125 from Intermediate 3
.(10.2g) und methylamine (10ml).

The free base of the title compound was obtained by

treating the hydrobromide with a solution of sodium

20 hydroxide. M.p. 151-1530,

2c 2-Dimethylaminomethyl-6-methyl-4(E)(2~(3-{1,1-dimethyl-

ethoxy)-3~oxo-1-propenyl)phenyl)-1,4-dihydro-3,5~

pyridine-dicarboxylic acid diethyl ester hydrobromide

25 . (1.69) M.p. 192-194%. T.l.c. Rf 0.33 from Intermediate

3 (5.1g) and dimethylamine (S5ml).



was dried |n vacuo and treated with diethyl ether to give 10 t he L
hydr obr om de (850ng). M p. 245- 2470'3‘6he correspondi ng hydrochl oride s o
was al so obtained. Mp. [err]. 2e :

2- 1 sopropyl am nonet hyl - 6- net hyl - 4(E) - (2- ( 3- et hoxy 15

- 3- ox0- 2- et hvl -| - propenyl ) phenyl ) -1, 4-di hydro- 3, 5-pyri di nedi carboxylic
acid diethyl EatexnéBBOmEhlﬁbmathﬂ1E6nndtay£-5aE§3(2503 8bRlok $OPLORYL ADI ne
(4.82m ). The chTE?ﬁBﬁHTﬁﬁ'ﬁydrochlorlde salt _was obtalned. Mp. 20
[err]. 2f 2-Di menéyh h -dPh{ydrethoXypyridinedi-
‘$<oxo0- 2- met hvl - | - propenyl ) phenyl) - 1, 4-di hydr o- - pyridi nedi carboxyTi
acid diethyl estesrbdxtbgl éc0d125ethyl estern{éghedMape 36-92%74g) and
di et hyl am ne (3. 1n1). The correspondi ng hydrochl ori de salt was obt ai ned.
Mp. [err]. 252 g»néehpvhnﬁﬁeheth&meeba@@hyl144E)Rt20(32efnomy 3- 0x0
- 2- ethyl-l-propenyl)phen l) - nglh dro-3, 5-pyridi ne dicarboxylic acid
~di eth§l ester (11 Beyrmﬁehﬁtﬁtéﬁ ar§@@)5en€337tanhaa%ﬂéthpméhrne (3.1n). 5

The corresponﬁ ng hydrochl oride salt was, obtain 185-187. 2h
2-Di met hyl ani Bﬁefﬂ§reapﬂeﬁﬁ99 hyg5opBopide, ﬁéi& wagyBbtained by

treating a solution of the free base {(940mg) in

methanol/acetone (3:1) with 0.1N HBr (20ml). The mixture

was dried in vacuo and treated with diethyl ether to give
10 the hydrobromide (850mg). M.p. 245-2479,

The corresponding hydrochloride salt was also obtained.

M.p. 230-2329,

2e 2-Isopropylaminomethyl-é6-methyl-4(E)~{2-{3-ethoxy

15  =3-ox0-2-methvl-l-propenyl)phenyl)-1l,4~-dihydro-

3,5-pyridinedicarboxylic acid diethvl ester (850mg)

from” Intermediate 5Sa {3.15g) and isopropylamine
(4.82ml).
The corresponding hydrochloride salt was obtained. M.p.

20 124-12890,

- 2f 2-Dimethylaminomethyl-6-methyl-4(E)-(2-(3-ethoxy-

3-o0x0-2-methvl-l-propenyl)phenyl)-1,4-dihydro-3,5-

pyridinedicarboxylic ‘acid diethyl ester (1.15g) from

25 Intermediate 5a (2.749) and dimethylamine (3.1ml).
The corresponding hydrochloride salt was obtained. "M.p..

208-2100,

(1)



wpyl -1 - propenyl ) phenyl ) -1, 4-di‘h 0- 3, 5-pyridine- 10
aepoxylic acid diethyl ester hydr Foridée. Mp. 118-120. From

#et'nedi ate 5d (2.7g) and dinethylamne (2.8m) 2
2- Di met hyl am nonet hyl - 6- met hyl 4(E) - 2( 2- ( 3- propoxy-3- 15
0oxo0- 2- net hyl - | - propenyl ) phenyl ) - 1, 4-di hydro- 3, 5- pyri di nedi carboxylic acid
di et hyl esterz@yﬂx@shé@ﬁyuemmﬁameispn}sImbtaylah(@)5©z Ezopthakorpedixat e 7a
(2.69) and dimethytTamne (2. /m ). 20 2Z)
2- Propyl am nonet byl ebrybt bybrdpEnyl2p68ngl)~di, A8dAkdro~3,5-pyridine W
et hoxy) - 3- oxo- | - propenyl ) phenyl) -1, 4-di hydr o- 3, 5- pyrldlneaTcarboxyrlc acid
diethyl ester (2d¥garbbkpliZQaZdd diekhgl Rﬁt6r341F5ghlWnbernedlate 3
(4.55g) and propylamne (5.41m ). 25 “The correspondi ng hydrochl ori de
salt was obtai nelinbgrmedastagsa §30dt rod dimehbyfleméneadd.(®18g) in acetone
(50m) with 0.2N HA (26m ). The m xture was dried in 40 vacuo and
treated with GhetngrrespepdiaaghyererblRydAgcirati was npﬁalmega1M4P-T 1.c.
Rf 0.33. 2k 2- Pyrrglidinomet hyl - 6-net hyl - 4(E) - (2-(3- (I, 5
dinethylethox&? %}o I - propenyl ) phenyl ) -1, 4-di hydr o-
3,5-pyridinedicarboxyllc acid di et hyl ester hydrochlorlde (1.29) mp.
211-2130-

2h Z-Dimethylaminomethyi-é-methyl-&(E)-(2-(3-ethoxxf3-oxo

-2-propyl-l-propenyl)phenyl)-1,4~dihydro-3,5-pyridine-~

10 dicarboxylic acid diethyl ester hydrochloride. M.p.

118-1200,

From Intermediate 5d (2.7g) and dimethylamine (2.8ml)

2i Z-Dimethg;aminomethyl-é-methylﬁ(E)62(2+(3-proooxy-3-

15 _ oxo-2-methyl-l-propenyl)phenyl)-1,4-dihydro-3,5-

pyridinedicarboxylic acid diethyl ester hydrochloride

M.p. 198-1999, T.,l.c. Rf 0.50,

From Intermediate 7a (2.6g) and dimethylamine (2.7ml).

20 .2j 2-Propylaminomethyl-6-methyl-4(E)-(2-(3,1,1-dimethyl-

ethoxy)-3~oxo-l-propenyl)phenyl)-1,4-dihydro-3,5-

pyridinedicarboxylic acid diethyl ester (2.7g). M.p.

70-759. T.l.c. Rf D.34
From Intermediate 3 (4.55g) and propylamine (5.1ml).
25 The corresponding hydrochloride salt was obtained by
treating a solution of the free base (2.69)-in'acetone

(50m1) with 0.2N HCl (26ml). The mixture was dried in



N g meTEe e amT kT T S - - . M- LN

T.l.c. (Ethyl acetate/nethanol 1:1) Rf 0.44. FromIntermediate 3 (4.5
and pyrrolldlne (4.15m),. 10 21

2- Pi perazi nonet hyl - 6- nethyl 4(E) - ( 2- RGll 1-di net hyl -

et hoxy- 3- oxo- 1| - propenyl ) phenyl ) -1, 4- di hydr o- 3, 5- pyrldinedicarboxyli ac1 d
di et hyl ester di hydrochlorid' e" (3 6g) mp. 195- 200 15 T.1.c. (Ethyl

acetate/ cycl OQ%?gBe Rt "tg'}%’e%o%l"é'ﬁz%'* t;ug:i %}Qle%) to gq v3e4thFr om

I nt er nedi at e plpera2|ne

_2; Met hyl ani nomwchqoqqtdravl ) Ae2-da0ct " Xy, 2@¢ g

- 0X0- propenyl Yy phenyl ) - |hy ro-3, 5- pyrldlne- dlcarboxyllc acid di et hyl
ester hydrochloride (O. 759) mp. [err]. T.l.c. as exanple 21 Rf 0.43 from
nmet hyl am ne (3.1m ) and '

(E) -4- (2-(3- 2ut y| axpPy3rorq-dinpmepeynl-spherylyl-% (£-)di(aydsa( 133 -

2. 6- di met hyl - 3, 5- PYTTOTIGE CArDORY T o AOT T STy Berer—o5%) . 2n
.7 2- Met Byl am nonet hylim@tmytlethokyB)-3(2x03-1cpeloplexd)@xenyl)-1,4-dihydro-
- 3- oxo- | - propenyl ) phenyl) -1, 4-di hydr o- 3, 5- pyr i di nedi - carboxyrlc acl d
_diethyl ester hydﬁoéhmwmﬁdén@@i¢@qbomuﬂic23@iﬂlﬁie&hyl estérl . c. (Ethyl

" acet at e/ cycl ohexane/ net hanol / 20% NH4QH 7: 3: 2: 0. 2) Rf 0. 18
hydrochloride (1.2g) m.p. 211-213 _

T.l.c. (Ethyl acetate/methanol 1:1) Rf 0.44.

From Intermediate 3 (4.55g) and pyrrolidine (4.15ml).

. 1o |
21 2-Piperazinomethyl-6-methyl-4(E)-(2-3(-1,1-dimethyl-
L ethoxy-3-oxo-l-propenyl)phenyl)-1,4-dihydro~-3,5-
pyridinedicarboxylic acid diethyl ester '
"dihydrochloride” (3.6g9) m.p. 195-2008,
15 T.l.c. (Ethyl acetate/cyclohexane/methanol/20% NH,OH,
7:3:2:0.3) Rf 0.34.
From Inkermediate 3 (6.8g) and piperazine (0.75g)
2m 2-Methylaminomethyl-6-methyl-4(E)-(2-(3-0ctyloxy~
KJ/lzo 3-oxo;1-pfobégyl)phéqyl)-l;d-dihydro-B15-Dyridiné— -
dicarboxylic acid diethyl ester hydrochloride (0.75q)
m.p. 200-202°C.
T.l.c. a2s example 21 Rf 0.43 from methylamine (3.1ml) and
(E)-a-(2-(3-Dctyloxy-3-oxo-l-propenyl)phenyl)-l,ﬁ-dihydro-
- 25 2,6~dimethyl-3,5-pyridinedicarboxylic acid diethyl ester

(5.4g).



A

Fro et hyl ani ne (3.45n1) and (E)-4-(@4(3-cycl ohexyl oxy- -
3- - propenyl ) phenyl) -1, 4-di hydro- 2, 6- dinethyl- 3,5-pyridine
di & aoxylic acid diethyl ester (5.65¢g). 10 20

2- Met hyl am nonet hyl - 6- et hyl - 4( E) - (2- (3-i sopr opyl oxy

- 3-0oxo- | - propenyl) phenyl - 1, 4-di hydr o- 3, 5- pyri di ne- di carboxylic acid

di ethyl ester hmdroqhhg&mgqahan%&ktﬁyq sL%@&h¥115(E) -(2L{3-&ycADHEy 1oxy
. exanple 2n Rf 0.24

4- (2-(3-(1- et hyl et bgxypko-3- Q&Qpenyl)phenyl) l,4-dihydro-3,5~-pyridinedi- w

1- propenyl ) phenyl - 17Z=dr nydr o- Z, 6- di net hyl - 3, 5- pyr1 di ne- charboxyllc aci d

di et hyl ester (4.66@bde}ylic adﬂﬁ diethyl ester hydrochloride (0.40q)

2- (1 - Mor phol i nonmet hyT)-6- met hyl -4(E)-2-(3-(1,T-

di met hyl et hoxyp-.p-0x@180—2rtdpenyl ) henyl )-1, 4-di hydro-

3,5-pyridinedicarboxylic'acid di et hyl ester hydrochloride (3.5g) Mp.

[err]. T.L.k..c (E¢aiyly|acateita/e/yolohexeaaramet:nZ)n o/ 202 3H Jatom

f |nterned|ate 3 (6. 83%_ and norpholine (9.1m) 2q

~ 2-Di met hyl am nGr’rét‘Ry &I thyA 14 E) (2 (3- pentyl oxy | .

. -3-0xo- 2- nethyl-l-propenyl)pheny hydro ri_di ne dlcarboxyllc ‘
acid, diethyl &F©8 Q$ﬂﬁ¥ﬁﬂﬂWﬂw(&eQP@ 38 %%&ﬁ:eﬁF lohexylogy- ¢,

. (ethyl acetatelc cl ohexane/ Me 3 Fr | nt er iate 7b
: 21_35) and dlnéf%fp mjﬂgwgfqﬁﬂ*phenyfv 1,4- dl ydro(yn dime %r
3,5-pyridine dicarboxylic acid diethyl ester (5.65q).

10 w

20 _2-Methylaminomethxl-é-methyl-a(E)-(2-(3-isoprapyloxy

—3-oxo—l-propenyl)phenyl-l,&-dihydro-B,S-Dyridine- Q;J

dicarboxylic acid diethyl ester hydrochloride (1.1g)

m.p. 218-2200cC.
15 T.l.c. as per example 2n Rf 0.24.
from methylamine (3.1ml) and (E) 4-(2;(3-(1—methyletho%y)-
3-oxo~ 4-prupenyl)phenyl-l,4-dihydro-2,6-dimethyl-3,5-

pyridine- dicarboxylic acid diethyl ester (4.66g).

20 2p 2-(l-Morpholinomethyl)-6-methy1f4(E)-2-(3-(l,l-

.dimethylethoxy)-B-oxo-l-propeng;)phenyl)el,a-dihydro-

3,5-pyridinedicarboxylic acid diethyl ester

hydrochloride (3.5g) M.p. 210-120C

25 T.l.c. (ethyl acetate/cyclohexane 7:3) Rf 0.23,

From intermediate 3 (6.83g) and morpholine (9.1ml).



2r -2-(l-Morphol i nonmet hyl ) - 6- nethyl 4(E) (2-(3- et hoxy) -

3- oxo0- 2-net hyl -1 - propenyl ) phenyl -1, ydr o- 3, 5- pyri di ne 10 \56
di carboxylic acid, diethyl ester, hyd hloride (1.21g) Mp. [err]. T.1%€
(Ethyl acetate/[err] 1:1) Rf_O. 45. From I nternmedi ate 5a (3g) and norpholine
(4.4mM ). 15 . 2s 2- Met hyl sm nonet hyl - 6- met hyl - 4(E) - (2- ( 3- pentyl oxy-

3-oxo-2-nethvl-I-pr%PenyI)phenyI-l 4 di hydro- 3, 5- &yrldlhe di car boxylic
aci d, diethyl2%st B0 oRe tayd - Gnmet iyl -4 (D 4 (- (3-mentyloxy

. acet ate/ cycl ohexan Rf. 0.25. 20 From I nt er madl ate 7b
\fi 49) ané met hy| & quémg gxﬂ 1- propenyl)phenyl l,4~-dihydro-
2- Met hyl am nonet hyj - -neth I-4( 2 -(3- ropo&&

oxo- 2- et hyl -1 - pr pediethyl esteryyridine
Troe byl “acerbibctlofidd r‘%‘%%f s g grg) Me Lerl
QLY éz 669) gl {““(B@ %Sé%? exane/MeOH 7:3:1) Rf 0.33.

2- Et hyl ami nonet oxy - 0X0-
2-ethyl-1-pr meawlﬁrpdwéaiaég dnhy@'f 05@) %Wrdﬂdéﬁylddnpﬁ{é)wljnﬂ peid
- diethyl ester hydrochloride (1.7g) Mp. [err] T.

acet at e/ cycl ohexane/ MeOH NH40H 20% 7: 3 2:0.3). Rf. 0 6 .

2r -2-(l-Morpholinomethyl)-6-methyl-4(E)-(2-(3-ethoxy)-

3-0x0-2-methyl-l-propenyl)phenyl-1,4-dihydro-3,5-pyridine

O 10 dicarboxylic acid, diethyl ester, hydrochloride (1.21g)
M.p. 14°%cC. |

From Intermediate 5a (3g) and morpholine (4.4ml).

15 2s 2-Methylaminomethyl-6-methyl-4(E)-(2-(3~-pentyloxy-

3~-0x0-2-methvl-l-propenyl)phenyl-1,4 dihydro-3,5-

pytidihe dicarboxylic acid, diethyl ester,

hydrochloride (3g) m.p. 185-1860C.

T.l.c. (Ethyl acetste/cyclohexane/MeOH 7:3:2) Rf 0.25.

20 From ihtérmediaﬁé 76 (1.4g) and methylamine (1.0ml)

2t 2-Methylaminomethyl-é-methyl—a(E);(2-(3-propoxx-3-

ox0-2-methyl-l-propenyl)phenyl-1,4~-dihydro-3,5-~

- 25 pyridine dicarboxylic acid, diethyl ester,

hydrochloride (0.67g) M.p. 206-2080C.




A -

m I nternediate (5c) (5.63g) and, gt hylam ne (5m ). 2v
kgi?;ﬁylaninonethyl-6-nethy|-4(E)(2-(§§bropoxy-3-oxo-
2-ethyl -1 -propenyl ) phenyl)-1, 4-di hydro-3, 5- pyri di nedi carboxylic acid
di et hyl ester hydrochloride 15 (0.98g) Mp. [err]. T.l.c.
(1,11, Trichlor ne Y i Ay 45.3. 550 th [ I ne
(3.1n) and |n?‘:fr%digte c%&%ﬁ%%ygl&h@xza%ﬂ%& ?:3: 7 OMREEL Y. 2
2-Met hyl am nonetdy | rfc iyl ad B} 742 (B:€bq) -and methylamine (1.9m1).
d|nethylethoxy)-3-oxo-2-ethy|-|-propenyl)paenyl)-1,4- di hydr o- 3, 5- pyri di ne
di carboxylic acid diethyl ester hydrochloride (1.2g) Mp. [err] T.l.c.
(ethyl acetate/cycl ohexane/ MeOH [err] 20% 25 7:3:2:0.3). Rf 0. 61.
From nmet hyl ami e ( R84 Hy bavilihon et gl 6+ eebey [ 54 (BY] 2~ £J-ethoxy~3-oxo0-
2- Met hyl am nonet hyl - 6- met hyl - 4(E) - (2- ( 3- pent yl oxy- 3- _
0x0- 2- et hvl - | - pr opedweé d phbny+ptodedy hydhen@l bl,8-dihydro-3,5-pyridine-
pyri di ne-di carboxylic acid diethyl ester hydrochloride mp. [err] T.I.c.
From I ntermedi ate 7di¢argeyyhbe aeidytdiathpl (8star)hydoochloride (1.7g)
2-Piperidinonethyl<6-nethﬁé-4§E%a 2-(3-(Il,1-dinethyl -
et hoxy) 3- oxo- | - pr optrt ) phthyl 3£, 4« di hydro- 3, 5- pyri di ne-di carboxylic acid
di et hyl ester

T.l.c. (Ethyl acetate/cyclohexane/MeOH/NH,0OH 20%,

7:3:2:0.3). - Rf. D.6,

10 From Intermediate (5¢) (5.63g) and ethylamine (5ml).

2v  2-Methylaminomethyl-6-methyl-4(E)(2-(3-propoxy-3-oxo-

2-ethil-l-propeny1)phenvl)—1,4-dihydro-3,5-

gyridiﬁedicarﬁoxyliclgciq diethyl ester hydrochloride
15 (0.98g) M.p. 189-190°C.
T.l.c. (l;l,l;Trichloroethéne/MeOH/NHgOH ZO%, 8:1:0.5) Rf
= 0.45., . - I S

From methyléminé (3.1m1) and Intermediate 7c¢ (5.0g)

20 2w  2-Methylaminomethyl-6-methyl-4(E)-(2-(3-(1,1-

dimethylethoxg)-3;oxo—2-ethyl-l-probenyl)Dhenyl)-l,a—

dihydro-3,5-pyridine dicarboxylic acid diethyl ester

hydrochloride (1.2g) M.p. 198-2000.
T.l.c. (ethyl acetate/cyclohexane/MeOH/NH,OH 20%
25 7:3:2:0.3). Rf = 0.61. |

</



-hydrochloride (2.98g) Mp. [err]. T.l1.c. (Cycl ohexane/ Acetone/ MeCH 7:2:1) .
.Rf = 0".42. 15 Fron1|nternedu§hp 3 (6.8g) and piperidine (10.3 R
Exanpl e 3 2-Di net hvl am nonet hyl - 6-net htyl - 4(E) (2-(3-(I,1-di methyl - 20 o
et hoxy) - 3- oxo- | - propenyl ) ohenyl ') -1, 4-di hydro- 3, 5- pyri di ne dicarboxyl%§§2>
acid diethyl ester (I)

2- di met hyl ammaie et my@-dieinay (341 )b ra phaitdnedidbe Se (5.13g).

di hydr o- 3, 5- pyri di ne-di carboxylic acid diethyl ester
\Eyridine-hydrobronide-perbronide (7.68g) was added to 25 a

olution of Internediate 1 (6.86g) and pyridine (2.6m) in anhydrous

met hyl ene chl2or i d&-(Meddi Daneitn od@ tiny 1H6 -metiiyds-4 (Ehe- (B-{t3npenmsl sly43ed at

[err] for 40 m nutes and added to a solution of dinethylamne (6.3Q) in

met hyl ene chl ori deXo5@m st tetl {lemmjopem Y20 phigrutlesl , s yesud-t3 45g- mi xt ure was

stirred for 30 mnutes, the solid was filtered off and the solvent 5

" evapérat ed. The r &MIdifdngrd igiard@xydd g podiddiefdptigtestagashed with 0. 1IN
sodi um hydroxi de and water. After evapaoration, of. the ethyl acetate the
resi due was el ut edgEoehdionide qeP-co'@¥ 4%yl acetate/ cycl ohexane 3:7)

"t [ th i tl d.(49)., .1 Mp. 142-1430.. T.l.c. Rf
0. 36, V‘(ai i )eZ- bl&-ﬁ%%uﬁ&;&[rﬁ{ﬂd_@&&g 11288 f?f‘(q:,-"tqztﬂﬁam ime " C

(3.1ml).
_ o 2y 2-Piperidinomethyl-6-methyl-4(E)-(2-(3-(1,1-dimethyl-
ethoxy)3-oxo-l-propenyl)phenyl)l,4-dihydro-3,5-
" pyridine-dicarboxylic acid diethyl ester
hydrochloride (2.98g) M.p. 218-2209.
T.1l.c. (Cyclohexane/Acetone/MeDH'7:2:1)ij'=~d}42.
15 From Intermediate 3 (6.8g) and piperidine (10.3ml).
Example 3
2-Dimethvliaminomethyl-6-methyl-4(E){(2-(3-(1,1-dimethyl-

20 ethoxy)-3-oxo-l-propenyl)phenyl)~1,4-dihydro-3,5-pyridine

dicarboxvlic acid diethyl ester

(1) 2-dimethylaminomethyl-é-methyl-4-(2-bromophenyl)-1,4~

dihydro-3,5-pyridine-dicarboxylic acid diethyl ester

Pyridine-hydrobromide-perbromide (7.68g) was added to
) 25 a solution of Intermediate 1 (6.86g) and pyridine
(2.6ml) in anhydrous methylene chloride (100ml) at

0% in 10 minutes. The mixture was stirred at 09 for



. di met hyl et hoxy) - 3- oxo-| - propenyl ) phenyl))

1, 4- , -
dk§§5r0:3,5-pyridine-dicarboxylic acidlﬁsethyl ester 15 A mxture
of&He product fromstage (i) (3.71g), tert-butylacrylate (1.21m),

Y

tri-n-butylamne (3m ), palladium acetate (0.0225g), triphenyl phosphine

(0.05g) and tetrahydrofuran (5m) was heated with stirring at 1100 for 72

hrs. The mixture wa%02@inutes and @sidlegd,tof id tsarled imrd ocfordiens that am imeler
vacuumto give a brown _oil, which was purified by col um chrpnpto raphy
~using silica gel andéePgdi ig Wiethydieng cideardids fdOminolato: 01 tin e the
- title compound as a yellow solid (1.15ng), mp. 146-1480. 25

T.l1.c. (ethyl acetaf@n¥d€ifanolT"® DESHLILING X tHEL ag SigRAinte i 1 H

mal ei ¢ acid gave the .maleate salt, mp. [err]. 46 Exanple 4 (a
2-(2- (N, N-Di net hyl amlﬁd')t_"@tshyl_t _e4(s|<:;)l_1(£_w(4§_ (frlglit_ered_ c:_fEfx arﬁ)cl the sglv ent
di met hyl et hoxy) - 3- 0x0-|

- | ph 1) 6-nmethyl-1 4 .
di hydr 02 3, 5- pyri di n(?-vc?ipgg{a%pen%/iT)ct%agrir%l)cﬂ%et hn"F;ﬂs gs’tseéf'ogveq in ethyl A m xture

4800t 25N |00 HTRLWA AT (A0 d0gegelytion

fer

. of Internediate 3 (
of formal dehyde (1.

arld ‘acetic acid ("10m) was r

~cooling to room t eMpRHRLUIR a Wi i dnl fdhe ethyl acetate the residue

10

15

20. .

25

(ii)

was eluted on a silica gel column (Ethyl acetate/

cyclohexane 3:7) to give the title compound (4g).

M.p. 162-143% T.1.c. Rf 0.36.

2-Dimethylaminomethyl-6-methyl-4(E)(2-(3-(1,1~

dimethylethoxy)-3-oxo-l-propenyl)phenyl)-1,4~

dihydro-3,5-pyridine-dicarboxylic acid diethyl ester

A mixture of the product from stage (i) (3.71gq),
tert-butylacrylate (1.21m1),.tri-n—butylamine (3ml1),
pailadium acetate (0.0225q), triphenylphosphine
(0.05g) and tetrahydrofuran (5ml) was heated with

stirring at 1109 for 72 hrs. The mixture was

~cooled, filtered and concentrated under vacuum to

give a brown o0il, which was purified by column
chromatography using silica gel and eluting with

ethyl acetate/methanol 9:1 to give the title compound

as a yellow solid {1.15mg), m.p. 146-148°,

T.l.c. {ethyl acetate/methanol 9:1) Rf = 0.38.

- The title compound with_maleic acid gave the maleate

salt, m.p. 154-1560.

o/



was added and then 10% NaCOH until pH 9 was obtained. 10 The solid
obtai ned was filtered, washed with water and eluted on a silica gel co e
(1,1, 1- trichl or oet hane/ MeOH 1: 1) to die, after crystallization from
di et hyl ether/n-hexane, the title conpound (0.9g). Mp. 150-151 T.l.c
(I,1,1-trichloroethane/ MeOH, 1:1) Rf 0.21. (b) :
2-(2-(N—Nbrpho|ino)ethyr)-4(E)-(2-(3-(I,I-dinethyl-
ethoxy) 3-oxo-1 - propenyl ) phenyl)-6-nethvl -1,

di hydr b- 3, 5- pgkiagpn@- 'adi car boxylic acid di et hyI ester 20 A
?n’xture of InTermedrate 3 (9.2g), norpholine (4.35m ), 40% sol ution of

f or mal dehyde (3)8nk) (2RdNgReDIiitedBiyd amd@@))et a)naﬂthqQ.ﬂgL(a hrs. After

cool i ng, water (ab6ﬁT—25UﬁTT'ﬁEE'5%H€H'5ﬁH‘F#gﬁ'TUW’NﬁﬁFFﬁﬁTTT'ﬁFB was

obt ai ned. The aqueduiserntihytliet® owys -25 0xo-1-propensgt)phengd )wisi-inedtiyil-1, 4

" acetate and the organic layer washed wth brine. Arter evaporation of The
.sol vent the resgd Qgdwas39§Pmﬂwédib@-@dh@mWO@WﬂdMBEQQFHMHpUhykﬂaﬂieﬁter
crystallization fromnethanol the title compound (1.6g9) mp. [err] T.I.

Rf 0.5 5 (cp mixtmrenoN mnrtstrnyldamtnoﬁet(ﬁyle)g)e FofihsiolAtHon 2-f

'( 3- et hoxy- 3- oxo- 2- nethyl-l-propeQ%I) ph en y!)-1, 4-dihydro-3,5-pyridine

(1.15ml) and acetic acid (10ml) was refluxed for 5

h. After cooling to room'temperaturé,“water (150ml1)
was added and then 10% NaQOH uﬁtil pH 9 was obtained..
10 The solid obtained was filtered, washed with water
and eluted on a silicé gel column
(1,1,1-trichioroethane/MeDH 151) to give, after
crystallization’ from dietﬁyl‘eihér/n-hexane, the

title compound (0.9g). M.p. 150-1519 T.1.c.

15 (l,l,1-trichlofoethane/Me0H,”l:l) Rf 0.21.

” A}

(b) 2-(2-{N-Morpholino)ethyl)-4{E)~(2-{3-(1,l-dimethyl-

ethoxy)-3-oxo=1;propenyl)phenyl)-6-me£hv1-l,4-

dihydro-3,5-pvirtidine-dicarboxylic acid diethyl ester

20 A mixture of Intermediate 3 (9.2g), morpholine
(4.35m1), 40% solution of formaldehyde (3.8m1) and
acetic acid (ZOml).was refluxed for 2 hrs. After
cooliﬁg, water (about 250ml) was added and then 10%

- NagH until pH9 Qas obtained. The aquedus mixture was

25 . extractéd with éthyl acetate and the organic Iayef

waéhed with brine. After evaporation of the solvent



.

ixt.ure of Internediate 5(a) (109)‘q§%96solution of 10
'”S‘hylan1ne (4.55m ), 40% sol ution of formal dehyde (2.34m ) and acetic
d (20m ) was refluxed for | h. Evaporation of the acetic acid in vacua
gave a residue that was treated with ethyl acetate, washed with 10% NaCH
and water. After eyg orategn of solvqﬂ&w t% resi.due was

ihe r§fled b ogr

purified by colum~C r 68 drapﬁf 5# silica dbl ace é?ﬁﬂvﬁﬁnol
7: 3) tp give the titl C
(I I-tr|chloroet%gngfnethan%? %g%%tﬁﬁhg f&gg%' anp e Q§l the title

'VE‘t hyl ami nonet hy LGz %%GY'("]%'E)) Gn2p(3-1@tdqu7>2c3 0X0:1.c. Rf 0.5.
-2 et hyl -1 - propeny di hydro-3,5- 25
pyri di necar boxylic acid dlethyl ester Pyridine- hydrobron1de per brom de
(3.29) was added slowy to a solution of Internediate 5c (4q) and
pyridige (1.3(t) ip-fetliyl, &re iaklteryildem i(RkOdEny IX- -argdn yand tthe- (b Xt ure was
stirred at the sanE tenperature ror 30 mnutes. The cold sofuiron was then
added dropwi se to aBS@kmmeHSthuyﬂﬂﬂaﬂh Yfgpopenyd ) -phenyl)-1, net hyl ene

chloride (30m) at -300C for 15 mnutes. The m xture was then stirred for
| h, during which 4-dihydro-3,5-pyridine dicarboxylic acid diethyl

ester

A mixture of Intermediate S(a) (10g), 35% solution of

10 dimethylamine (4.55m1), 40% solution of formaldehyde
(2.34m1) and acetic acid (20ml) was refluxed for 1
h. Evaporation of the acetic.acid in vacuo gave a

' residue that was treated with ethyl acetate, washed

withn10% NaOH and water. After evapo.atlor of the

15 soivent, the residué was purlfled by column
chromatography on silica gel (ethyl acetate/methanol

7:3) tp give the titlé compound (3g). M.p. 105°%c.

T.l.c. (1l,1,l-trichloroethane/methanol 1:1) Rf
D.46.

20 _ ' | _ - W/

Example 5

Sa 2- Methylamlnomethvl 6-methyl- A(E) (2-(3-ethoxy-3-0ox0-

-2-ethyl-1- prooenxl)phenyl) 1,4- dlhydro -3,5-

25 . pyrldlnecarboxyllc ac1d dlethxl ester _
Pyrldzne-hydrobromlde perbramlde (3.2g) was added

slowly to a solutlon of Intermediate 5S¢ (4q) and



S Teases

time the tenperature rose to [err], ang then poured into an ice water -
m xture. The aqueous sol ution was ma al kaline by the addition of 10§

aqueous sodi um 10 hydr oxi de sol ution, extracted with nethy
chl oride and the organi c phase dried [err] Evaporation of the solvent ‘ge
an oil (4.5g) which was eluted on a silica gel colum to yield the title

conmpound (3g) mp. 5.k 1 ? N .
5. thhylaninonethyfy ?BEL %1 E (én ethKé§9e39 loride (100ml) at 00

- O%0-2-ethvl -1 - pr opgRy! Lneemmuke wqghm&Qr%dSatpxhbdls%@' §%§%é't'& gacCi d
\dfethyl ester hydrochloride salt 20 The conpoun Exanpl e 5a

(2.79) was dissol vegdri noaﬁehgeeswﬁﬁb) celd sb2atadnWiwals kNewcyd%m oric
acid (5 .5m). The solution was evaporated to a snall volune, then acetone
added and t he m Xt deepwlicer €d at s8Qut@bn20i. mébayMamtiees@lsigd (4. 79) was
filtered off 25 ~ and recrystallised fromethyl acetate/nethano
."(8:2)5t0 give the nethgleoepobidr(izg) (ASmihi e s30I%¢ Mop. 1Bemilhutes.49 5¢
2- Met hyl am nonet hyl - 6- et hyl - 4( E) - ( 2- ( 3- et hoxv-
- 3-0x0-2-ethyl -1-prdpenplixphenywpslthedi bpdroed, $or lh, during which

time thg temperature rose to 0°C, and then poured
into an ice water mixture. The aqueous solution was
made alkaline by the addition of 10% aqueous sodium
10 hydroxide solution, extracted with methylene chloride
and the organic phase dried (Na,S0,). “Evaporation of
U ' the solvent gave an o0il (4.5g) which was eluted on a

silica gel column to yield the tltle compound (3q)

"m.p. 78-809.
g | )

5p  2- Methvlamlnomethvl 6-methyl-4(E)-(2~(3-ethoxy-3-

oXB~ 2-ethvl 1- propenxl)phenyl) l1,4~dihydro~3,5~

pyridinedicarboxylic acid diethyl ester hydrochloride

salt

20 The compound of Example S5a (2.79) was dissolved in
chtoné (25ml) and treated with 1N hydfochloric acid
(5.5m1). The sﬁlution'wa$ eQaporated to a small
volume, then acetone added and the mixture stirred at
09 for 20n. The white solid (2.7g) was filtered off

§ 25 and recrystallised from ethyl acetate/methanol (8:2)

to g1ve the title compound (Zg) as white solid m. Pe

210 212°



~

pyr idi nedi carboxylic acid diethyl estgﬂ hydr obrom de salt 5 A

m 4&%‘# of the conpound of Exanple 5a (1g) hydrogen brom de (48% 5m in
Qyl.sacetate (30m) and water (5m) in ethyl acetate (30nm) and water

(50m ) was stirred for 10 mnutes. The m xture was filtered to give the

title conpound o 0. BpMeahyal 3teld eweisof i b-ddthyl-4(E)-(2M P-ethexyd The

following salts were prepared in a simlar manner fromine conpound exanpl e

5a and the appropritexed-<etHypl-1~prémenyl)phenyl)-1,4-dihydro-3,5~

- 2-Met hyl anmi nonet hyl=6- net hyl - 4(E) - ( 2- ( 3- et hoxy-

3-oxo-2-ethyl-I-prqggﬂgﬂﬁgh@h&@gpdxwuthhag;@-@iéthnyrédtﬂedmg@wmbkgmiﬁeacid“/
di ethyl ester tosylate Mp. 1600 20 5e _

2- Met hyl anmi nonet hyls&ttret hyl - 4( E) - ( 2- ( 3- et hoxy-

3- 0xo0- 2-et hyl -1 -propenyl ) phenyl) -1, 4-di hydro-3,5- pyridinedjcayboxylic acid
diethyl ester -for ndt & iHr & guf 1) oempound ef EppBrke S5a hg{ hydrogen

2 (N benzyl - et hyl )] DOTELIMY BTl IN (8 - e LBt (5 tson T dna water
3, b- i di nedi- b | J I d 3- et hyl t 5: et hyl est A
SOl Ut Ton of I ntor s H5a 15h) UREE S ap L) a2 #EERE (5L was
benzyl-N-WEthylam'Epfé%éﬁﬂﬁggnfhquﬁuéggleﬁétﬁixture waé filtered to

give the title compound (0.6g) as a yellow solid.

10 ' M.p. 231-2330,

The following salts were prepared in a similar manner from

‘the compound example 5a and the appropriate acid.

15 5d Z-Mefhylaminomethyl-é-methll-ﬁ(E)-(2-(3-ethogy—

3-0x0~2-ethyl-l-propenvl)phenyl)-1,4~-dihydro-3,5-

pyridinedicarboxylic acid diethyl ester tosylate M.p.

1600

20 Se 2-Methylaminomethyl-6-methyl-4(E)-(2-(3-ethoxy- W,

3-oxo¥2-éthyl-l-propenyl)phehyl)-l;ﬁ-dihydr0e3,5-

gyfidinedicérboxylié acid diethyl ester formate M.p.
184-1850
25. Example 6

2-(N-benzyl-N-methyl)aminomethyl-6-methyl-(E)=4-(2-(3~ -

1,1 dimethflethoxy)-3-oxb-1-propény1)pﬁenyl)-1,a-dihydro_

3,5-pyridinedicarboxylic acid 3-ethyl ester, 5-methyl

ester
30 A solution of Intermediate 13a (12g) and 3-amino-

4-(N benzyl-N-methylamino)-2-butenoic acid ethyl ester



‘(7.5g) in ethanol (100m ) was heated at reflux for 22 hours. The sol vent
-was evaporated and the crude oil was elgged on a silica gel colum (Et
‘acetate/ petrol ether, 7:3) to yield the title conpound as a pale yell ow .u
5 (3.79). T.I. . (Petrol ether/ethyl acetate, 7:3), Kf 0. 27.
Example 7 10 - 2-thhy|anihonethyl-6-nethy|-(E)-4-(2-(3-1,1-dinethyl-
et hoxy) - 3- oxo- | - propenyl ) phenyl ) -1, 4- di hydr o- 3, 5- pyri di ne- di carboxylic

id 3 hyl h hlorid
:gcg 2- T?Tc%loroéfhy?ghpgﬁg es% ﬂg%§?§gaéggéag%8 gh Befkux for & yution
S Bxampl ¢ 6 (3, Gy 1 Ven%s’“‘?”@ L3371 4RRSaL08, B3 LAE Depigda) 900

for 45 m nutes Was ‘evapor at e e reS|

di ssol ved in dlgg&bxb oﬁo mag ea(égmregﬂﬁ\tw@h?@' %Ebawymr@f'gther,

(0.79). Zinc (1.2g9) was t en added; at m Xt ure 2
stirred for | hopus)atorpegneprer aitie. cgmeseﬁatbenaOLaibe épiaﬁnblgave an
0il which was eluted on”a silica ger—corumm (Cycl ohexane/ ¥

acet at ef met hano(3,748.2) to yield a colourless oil (3.29), mhlch was

di ssolved in ethyl acetate and washed twice with water. The solvent 25
‘was evaporated antl.the(Betrdlrethysfathysedcetedest MyB)etRer=to.gvve a

yel low solid, which when treated with

Example 7

10 2-Methylaminomethyl-6-methyl-(E)-4-(2-(3-1,1-dimethyl-

ethoxy)-3-oxo-l-propenyl)phenyl)-1,4-dihvdro-3,5-pyridine-

dicarboxylic acid 3-ethyl ester, 5-methyl ester,

hydrochloride

2,2,2-Trichloroethylchloroformate (1.bml) wés added to a

15 solution of Example 6 (3.6g) in dry toluene (35ml) and the
mixture heated at 50%C for 45 minutes. The solvent was
evaporated and the residue (3g) was dissolved in dimethyl-
formamide (40ml) and treated with formic acid (0.7g).

_ Zinc (1.2g) was then added, at 09C, and the mixture was

20 stirred for 1 hour at room temperature. Evaporation of the
solvent gave an o0il which was eluted on a silica gel
column (Cyclohexane/Ethyl acetate/methanol, 7:3:2) to
yield a colourless oil (3.,2g), which was dissolvé? in
ethyl acetate and washed twice with water. The solvent

25 was evaporéted and,the_solid recrystallised. from ethyl

ether to give a yellow solid, which when treated with



A}

- hyeQchloric
Y, mp.
le 8 2-

acid in nethanol gave {he title conpound as a yel | ow solid
[err]. T.l.c. (Ethyl a®dt at e/ net hanol , 1:1), RF. =0.22. 5
D net hyl am nonet hyl - 6- net hyl - 4(E) - (2- (3-1, 1-di net hyl -

et hoxy) - 3- oxo- | - propenyl ) phenyl ) -1, 4-di hydro 3, 5-pyridi ne di carboxylic acid

di et hyl este
nmet hyl ene 10

r hydrochloride To a solution of Internmediate 3 (10g) in
hydrocdHiaricddeeqiD ot )nebirel 3ave0bi® vkl adeenbpynd déisie

(1.79) and pyridini um brom de perbrom de (6. 68 The tenperature of t
(04 1 0

sol uti on was GaM&&Y (P hidd

690 ifr 1288 +8 50 € hen again cool ed at

he

L/

[err]. N, NDethyl g ne (4J¥¥ was then ddef‘ d the tepperature all owed
to rise 15 an(%/oa(?etrq})]l i 3 ahtre./gmﬂ'ﬂéa ‘?a)}ut Dﬂ?V\ﬂé poﬁr(ggz%nto i ce/ wat er
(200m approx.) the organic |ayer was separated and concentrated under
vacuum The residue was di ssolved in ethyl acetate (200m ) and washed
twice with 1@¢%agueoys sodi um hydroxide (2 x 50m ) and water (2 x 200m).
The 20 1m§ﬁgmm§—phase was dried over [err] and concentrated under
vacuum t o gi Ve pA ety dm i i Etth YBSg 1 D, W § heethyl, aceai & d2pm ) and
treated with=g r2NvsofutTomr of hydro _ 20m ).
The mi xture wahdxehl stamling pd @ 1 ph Oy PN&1 daVaidydi&r £S5 - ANG; § ige 25
yel | ow sol i d™Was . ) gi ve
the title corpiewitdoas Jac/addiny stk 7e $0dr WY Prodielddide
To a solution of Intermediate 3 (10g) in methylene
10 chloride (120ml) cooled at -209C, were added pyridine :
(1.7g) and pyridinium bromide perbromide (6.68g). The
temperature of the solution was allowed to rise at +49C in .
o/
1.5 hrs, then again cooled at -200cC. Ny,N-Dimethylamine
(4.9g) was then added and the temperature allowed toc iise
15 to +15% in 1 hr. The solution was poured onto ice/water
(200ml1 approx.) the organic layer was separated and
concentrated under vacuum. The residue was dissolved in
ethyl acetate (200ml) and washed twice with 10% agueous
sodium hydroxide (2 x 50ml) and water (2 x 200ml). The
20 aqueous phase was dried over Na,S50, and concentrated under -/
vacuum to give a red oil, which was taken up with ethyl
acetate (25ml) and treated with a 1.2M solution of
hydrogen chloride in ethyl acetate (20ml). The mixture
was left standing at 00C for one day, filtered, and the
25 yellow solid washed with ethyl acetate (5ml) and dried

under vacuum to give the title compound as a yellow solid

(7.69), m.p. 190-1930C.



T.1.c. (Ethyl acetate/nethanol, 8:2) Rf 0.43. Example 9 NN
2- Di et hyl am nonet hyl - 6-net hyl -4(E)-(2-(3-1,1-dinmethyl- 5

et hoxy) - 3- oxo- | - propenyl ) phenyl ) - 1, 4- di-hydro, 3, 5-pyridi ne dicarboxyli
acid diethyl ester hydrochloride Inte di ate 10a (6.25g) was added to
solution of Internediate 13b (5g) in isopropyl alcohol (50m ), and the
- mxture was waf Nedeat (APny1 4806k oL/ A8 haNE 8, dhe)sokyentglps was
. renoved by evaporation under vacuum obtaining an orange residue which was
dissolved with nethylene chloride (100m) and washed twice with diluted
Wydrochloric acid wwth water. The organic |ayer was concentrated under

- vacuum and t hegkxemptoeoswas el uted on silica gel colum 15 (et hyl
acetate/ nethanol 9:1) to obtain the title conpound as a yellow solid

(0.99), mp. Z2ePihetAylaminéiehyylaéenatiyiesbhol2-832),1R6imeOhdB-
Example 10 (a) (-)(S)-(BE)-4-(2-(3-(1, 1-di net hyl et hoxy) - 3- oxo-1 -

_propenygl ) phenygthexg) nkt bybabt poapenyl)sheeyhy+1b44ditytyds 03 35 Sppyidinae

~di carboxylic acid, diethylester hydrochloride (-)-D benzoyl-L-tartaric acid
" monohydrat e (8d0g3rbhaxyrsc acid diethyddegten hydepabionide

(E)-4-(2-(3-(1,1-dimethyl - etho - 3-ox0-| - propenyl henyl ) - 2-di net hyl am
go? (2-(3-( Intermedidte T0a {ZZZSQ Xvas Badbd ¥o)g soYu%ion of Y

Intermediate 13b (5g) in isopropyl alcohol (50ml), and the
mixture was warmed at 40 - 459C for 48 hours. The solvent
10 was removed by evaporation under vacuum, obtaining an
crange residue which was dissolved with methylene chloride
(100ml) and washed twice with diluted hydrochloric acid
with water. The organic layer was concentrated under
" vacuum and the residue was eluted on silica gel column

15 (ethyl acetate/ methanol 9:1) to obtain the title compound

as a yellow solid (0.9g), m.p. 190-1930cC,
T.l.c. 4Ethyl acetate/methanol, 8:2) Rf = 0.43.

Example 10

20 o (a)  (=)(8)-(E)-4=(2-(3-(1,1-dimethylethoxy)-3-0x0~1-

propenyl)phenyl)-2-dimethylaminomethyl-6~-methyl-1,4-

dihydro-3,5-pyridine dicarboxylic acid, diethylester

hydrochloride

(-)-Dibenzoyl-L-tartaric acid monohydrate (8.0g) was
i 25 added to a solution of (E)-4-(2-(3-(1,1-dimethyl-

ethoxy)~-3-oxo-l-propenyl)phenyl)-2-dimethylamino~

methyl-6-methyl-1,4-dihydro-~3,5-pyridinedicarboxylic

acid, diethylester (Example 3) (10.6g) in



nmeLy

@I/

and treat ed mnth
the re

evapor at ed,
with hydrOChlOr'foaﬁ'Gehae?ﬁhﬁkeaG%HaE%1¥r%de6%”hbh ThehdOyellow

solid was flltered off and dried to give the title conpound (0.63g).
[err]. T.I.

prepenyl ) phenyl

| - 6- et hyl
ple 3) (10.69) in | sopr opa

-1,4-dihydro-3,5-py%3§|nedlcarboxyllc acid, diethylester
(360m ) and the m xture was warned to
tenperature and stirred for 20h. The yellow crystals were coll ected by
ation and purified three tines by recrystallisation fromisopropanol.

- The solid (1.50g) was dissolved in dichlgronethane (50m)

§9P hx@r 356%130§m64Qﬁk)mlIm%r@rgael@akaﬁartwas

I ssol ve

mp.

(e&bggtaqgtabebnabha@@kedSb&)fRﬁtra@léa gnar purifi@d. 2 (c
1.04 in ethanol

DlIn a simlar manner 15 (b) (+)(R-(E)-4-(2-(3-(1
,1-di”Ethy|6th0X¥hrBeOXmes by recrystallisation from isopropanol.

- 2-di et hyl am nonet hyl - 6- net hyl - 1, 4-

di hydr o- 3, 5- pyri dheedodadbdAy50g)acias ddisstotylessstisr diytdrl@c;l?lm@rtih@@e(o 659)
T.1.c. (ethyl

+68.5 (c

10

15

20

1.04 KﬁDEﬂQHaggwyreated with sodium hydroxide 10% (40m1)

In

(b)

The organic layer was evaporated, the residue was

dissolved in ethyl acetate (20ml) and acidified with

hydrochloric acid in ethyl acetate 1,2 N (2ml). The

solid was filtered off and dried to give the title

compound (0.63g).. m.p. 202-2030C,

T.l.c. (ethyl acetate/methanol, 8:2) Rf = 0.43.
«29 - 69.2 (c = 1.04 in ethanol 95%).

similar manner

(+)(R)-(E)-4-(2-(3-(1,1-dimethylethoxy)-3-0x0-1-

prepenyl)phenyl-2-dimethylaminomethyl-6-methyl-1,4-

dihydro-3,5-pyridinedicarboxylic acid, diethylester

acet at e/ met hanol, 20 20 8:2) Rf [err]

hydrochloride (0.65g) T.l.c. (ethyl acetate/methanol,

8:2) RF = 0.43; a2'= +68.5 (c = 1.04 in EtOH 95%)

from the compound of Example 3 (10.6g) with (+)
dibenzoyl-D-tartaric acid monohydrate (8.0g), m.p.

2030¢.

in ethyl acetate (20m ) and acidified.

o/

o



fromthe conpound of Exanple 3 (10.6g) with (+) dibenzoyl-Dtartaric acid;:

nonohydrate (8.0g), mp. [err]. Ex ﬁble 11 N
2- Di met hyl ami nonet hyl - 6- et hyl - (E) - 4- (2- (3- (1, 1- di net hyl -
et hoxy) - 3- oxo- | - propenyl ) phenyl ) -1-1, 4- di hydr o- 3, 5- pyridine-dicarboxyl’
acid diethyl ester 5 To a solution of Internediate 8 (2.3g) in

t ol uene (20”1%xQ% l%d ﬁd tri phenyl phosphoranyl i dene acetic acid, 1, 1-

di et hyl et hyl =~38g) and the m xture was heated at reflux for 8
ours. - Mbre phopnhgald % oaddRy 1(8-Heh,A04eh e XL HLE 1445 GRLAG 1!

\rPf| ux for 8 . SUl vert v

purified by celewsnyohsaBRLAIL3RRY M
the title co

[err]. T-|-C-E#Dﬁ@hhﬁlﬂﬁﬁbhﬁﬁﬁﬁwﬁkh%QQH1dQ5%5&1=th39- 15
(Et hyl acet at & et hanol , 9. = U. 38. EXanpre IZ 20
.. "2- Di meg hyl ami rmemat kyplluk-iket byl 1oEeréedidatd- 61.(2-.digietiRykoluene (20ml)
et hoxy) - 3- oxo- | - propenyl ) phenyl -1, 4-di hydro- 3, 5- pyri di ne- di carboxylic acid
di et hyl ester walsydddelnl driigbeAydpbpaphioarnyil ikdener meditde a8 igQ. 1g) -and

- pot assi um car bonat e Slg) in NN-di nethyl formam de (1OmM) was treated _
dimethylethyl ester (0.38Bg) and the mixture was heated at

_ was
Lhane,Mathgagb. 395.5) to give
—38:2), mp.
T.1.c.

reflux for 8 hours. More phosphorane was added (0.38q)

and the mixture was heated at reflux for B'hours. The

10 solvent was evaborated and the residue was purified by
column'chromatography (Dichloromethane/Metﬁanol, 95:5) to
\;; give the title compound as a yellow solid (0.1g) (from
Petrol/ether, 8:2), m.p. 146-1480C,
T.l.c. (Dichloromethane/Methanol, 55:5) :IU.BD,
15 T.l.c. (Ethyl acetate/methanol, 9:1) = 0.38.
| Example 12
20 2-Dimethylaminomethyl-6-methyl-(E)=4=(2-(3-(1,1-dimethyl-
L

ethoxy)-S-oxo-l-bropenyl)phenyl-1,a-dihxdio?S,S-pyridine-

dicarpoxylic acid diethyl ester, hydrochloride

A suspension of Intermediate 9 (0.1g) and potassium

carbonate (1g) in N,N-dimethylformémide.(1Umi) was treated
25 with small portions of tert-butyl bromide (2.74g) under

vigoﬁrods stirriﬁg éﬁ roam tehperature, in fdur ﬁours.

The mixture was stirred at room temperatﬁre.for two houés

- then poured into water and extracted with ethyl acetate,



ring at
égiantenperature for two hours then poured into water and extracted with

.

with small portions of tert-BRByl bronide (2.74g) under vigourous

roomtenperature, in four hours. The m xture was stirred at

et hyl acetate,
Evaporati on of the solvent gave an oil (0.07g). A sanple of the base was

treated with MEEhREOHhPEOEBRYY ®dfbr webedi vadt e ieidt by edoMsadfd-as a yel | ow
5 . T.lL.c. (Ethyl t at e/ et L .8:2 Rf 0. 43.
oEV?P°rEg§L%£9ﬁ ﬁBFﬁ?Péﬁﬁﬁénﬁgﬁglgé?ﬁé hgﬁﬁﬁbﬁyr(zﬁ(éﬁmf}P-
L- 3- ox0-propenyl) phenyl ) -1, 4-di hydro- . .
0 BRI Lt DR, 5, ot e sofo e
mé%‘g)tﬁé8t§§QL ggag%ﬁhgras a_ ell%@tQQqqghaRQ %O(a) (5.19) in
S boiled —Af t er evaporati on of {'H& *sol vent the

resi dye was ekypeqognuca silica gel colum (Ethyl acetate/cycl ohexane/ MeCH

solid, mp.
Exanple 13 1
di met hyl et hox
3, 5-pyridi ned
i nt er nedi at e
I sopr opanol

7:3:2Y.

crystal lisati nifrOM(R@hyl acetate/PRithahoat,her: 2o @irve fhastitle conpound

washed thoroughly with water and dried over [err].

The di hydropyridine (3.5g) isolated was purified by

as a yellow solid (2g), mp. [err]. In a simlar manner

10

15

20

25

Example 13

(a)

In

(b).

2-Dimethylaminomethyl-6-methyl-4(E)-(2-(3-(1,1-

dimethylethoxy)-3-oxo-propenyl)phenyl)-1,4-dihydro-

3,5-pyridinedicarboxylic acid, 3-ethyl, 5-methvl

ester

A mixture of the Intermediate 13(a) {(18.33g) and
Inte:mediafe 10(a) (5.1g) in isopropanol was boiled
for 24 hrs. After evaporation of the solvent the
residue was eluted on a silica gel column (Ethyl

acetate/cyclohexane/MeOH 7:3:2). The dihydropyridine

(3.5g) isolated was purified by crystallisation from

petrol ether to give the title compound as a yellow

solid (2g), m.p. 126-128°C.
similar manner

2-Dimethylaminomethyl-6-methyl-4(E)-(2-(3-(1,1-di-

methx;ethqu)-3-oxb-propgnxl)phenyl)-l,&-dihydro-B,S-

pyridinedicarboxylic acid-3-methyl-5-ethyl ester

v



25 (b) 2-D net hyl am nonet hyl @P‘rethyl 4(E)-(2-(3-(1,1-di-
nmet hyl et hoxy) - 3- oxo- pr openyl ) phenyl) 4-di hydro- 3, 5- pyridi nedi car boys
aci d- 3-nmet hyl - 5-et hyl ester was obtained as a white solid mp. [er
(1.29). Fromthe Intermediate 13b (15.7g) and Internediate 10b (4 29)
T.1.c. (ethyl acetate/cycl ohexane/ MeOH NHA0H 20% : 28

Rf. = 0.7. 2- t 4 3 b
oxo 2- ethylEfzprop£%€F§%ﬁ%gﬁ%?og§4gé+%§%€gggyga &E% g?%% B?%a?goxy? c aci d,

ethyl, 5-nethyl esp®red® Int 01949 S e
\98 990C. From t he Inter%edlateeE%%d%%t%g1§%ng1?nz ?a%§9% %h?lgﬁegg)
T.1.c. (ethyl acetape/ ¢yctohexane/ MeOH NHAOH 20% 7_3 2:0.3) Rf. 0.32. 15
Exanpl e 14 (2)-2-D met hyl am nomet hyl - 6- met hyl - 4- (2- ( 3- et hoxy- 3-

0Xx0- 2- bromo- | - propenyl¢ phéayhyl lade tlh by de pc Bobe x 8Qe /MeOH/NH ,OH PYO% (i ne

di carboxylic acid diethyl ester, hydrochloride Pyridine

. "hydr o8hl ori de- per bf o#i de0¢3) 7R . wasD adlded slowy to a sol ution of °
Internmediate 12 (2.3g) and

(e) 2-Dimethylaminomethyl-6-methyl-4(E)~(2-(3-ethoxy-3-

oxo42-ethyl-l-propeny1)phenyl)-1,4-dinydro-315-

pyridine-dicarboxylic acid, 3-ethyl, 5-methyl ester

5 o (0.51g) as a white solid m.p. 98-999C.
From the Intermediate 13c (3.9g) and Intermediate
L (10a) (1.9q),

T.l.c. (ethyl acetate/cyclohexane/MeUH/NH40H 20%,
7:3:2:0.3) Rf. = 0.32.

15
Example 14
(Z2)-2-Dimethylaminomethyl-6-methyl-4-{(2-(3-ethoxy-3-
_ oxo-2-bromo-l-propenyl)phenyl)-1,4-dihydro~3,5-
~ 20 pyridine dicarboxylic acid diethyl ester,
hydrochioride.
Pyridine hydrochlorideépefbromide (1.7g) was added
slowly to a solution of Intermediate 12 (2.3g) and
pyridine (0.8ml) in dry dichloromethane (50m1), at
25 09, The mixture was stirred at 07 for 30 minutes and

then added dropwise to a solution of dimethylamine
{(2.2ml) in dichloromethane (20ml) at 09. The

resulting mixture was stirred at 00 for 2h, the



\

. ' . _ S57.
@i'ne (O.8m) in dry dichloronethane (50m), at 25 [err].

m xture was stirred at O for 30 mnutes and then added dropw se to a
solution of dinmethylamne (2.2m ) in dichloronmethane (20m) at 0. The
resul ting mixture @@Vt r@PRAT PG 0rnPhthe esidyy LkemngP evbpdr at ed
and the residue taken up with ethyl acetate and washed with 10% HCl, 10%
MeOH and brine. Ev&fdyat idfifidite mitndoydehtd gublh alP i Chni the WislRI 872d on
a silica gel colum to give.the title 5 conmpound (1, 4g), (from
petrol ether/diet h)ﬂ“é’t%'er,et‘%?%r%ﬂ%'?' 9f B Fef? VR H ‘gg‘i‘?\l 0y %Sr.‘g‘f'érr] .
T.1.c. (nmethylene chl oride{n%t%‘u@_rr\% I?i ;I% Rf 0y 420 & L& dRe 10;

Tute éi el column a&?& e title
a I? _ ——

Phar maceuti cal Conp8y] t5-ohs

ng/ tabl et 15 goﬂqiﬁgéve1i£@jeé%F@m Pgkrol ether/dietnyl ether

Pol yvityl pyrrolido ose

127 Magn_esi um .Stearsa:tf) Baﬁ:er treatment with 0.12N2IQC1. M.p. 193-1959,
Conpr essi on wei ght 150 The drug 1s granulated by a solution of PVP in

et hanol, bl ended withy e EGxstpyEehe anllo £08PYREERENSS] NY: PYUNRhes 0.42,

Example 15

10 Pharmaceutical Compositions

(a) TABLETS

(1) , _ ' mg/tablet
15 . Active ingredient _ | .,1
Polyvinylpyrrolidone (PVP) ' 20
Lactose B.P. ' 127
Magnesium stearate B.P. 2
20 . . | ._ Cbmpression weight 150.

The drug is granulated by'a solution of PVP in ethanol,
blended with the excipients and compressed using punches

to suit.

25



‘to suit. 25 (I1) | g/t abl et Active

‘i ngredi ent ‘1 Mcrocrystalline cellul ose BPC
405 ‘ Lact ose B.P. <% | 100 Sodi um( \0
car boxyret hyl cel | ul ose 3 8 Magnesi um stearate B. P. . &L

1 Conpression wei ght 150 10 The drug is sieved through a suitable s /

‘bl ended with tg%ﬁ§xcipients and conpressed using punches to suit. Tablets
t

of .ot her-stren may be prepared by altering the compftegsiedn wei ght and
usi ng punches to suit. The 15 tablets may be filmcoated with

sUFt abl e filmformng materials, eg nmethyl cellul ose, ethyl cellul ose or
hydr oxypr opyl net hyl ggIIuLose, usi'ng-standard techniques. Alternatively the
tablets may be sugdf 'd& d99TE¢1ent (b) SOFT GELATI N CAPSULES ny/ capsul e

:ﬁggiVe ingredientlgécigcrystalline cellulosezgg?”yethyleQ% gLyfF|mér5ﬁ2
5200 5 Lactose B.P, 100
Sodium carboxymethylcellulose | 8
Mégnesium stearate B.P. 1
Compression weight 150
/' 10

The drug is sieved through a suitable sieve, blended
\Mi with the excipients and compressed.using punches to suit,
Ta?lets of other strengths may be prepared by altering
the compression weight and using punches to suit. The |
15 tablets may be film coated Qith suitable film forming
materials, eg mgthyl cgllulose, ethyl cellulose or
hydroxypropylmethyl gellulose, using standard techniques.

_Alte:natively the tablets may be sugar coated.

i _
20 (b) SOFT GELATIN CAPSULES
| mg/capsule
Active ingredient L 1
Polyethylene glycol (PEG) 400 199

25 Fill weight 200



A

'Ldrug'is di-ssol ved in PEG 400 wi.th g?ﬂrring and the. mx is filled into
~-gelatin capsules using a suitable filling machine. O her doses may be

epared by altering the fill weight and i ecessary. changing the capsul e
si ze 5 | t o TAtc Sthtfakse qqfescglh%eﬂr rfjﬁfﬁ‘f Qievrb&yﬂ.st}h&gfet EACRALE
anount / anpoul e * Active ipgredi ent . . 1. 10 .
Water for Imqﬁﬁi%ﬁlflfiEJm£“t° soft gelatin capgyies %%bﬁ%taeiﬁ%gggéﬁ as
free base. 15, ... . The drug i s diss e f I L on -
ulnder sti rr: gt A0S W id}%%erff??és%d?%%e%lﬁa |§%1d aﬁ% %ﬁ‘feg%lﬁ?n \,J
gl ass ampou under ey | dj i r € ed; o
altering theqﬁﬁiﬁﬁﬁﬁ'3%'%#g?6$ﬂ?h%Fég%€%%%%€fi%ﬁgg §?§2y%§t?€%§ﬁﬁérgé?gnt.
20 td Maddbn V& pm.rrra@m# Cgh EXBIPkESghPe active ingredient
refefs to one or nore conpounds of the general formula (1) but is
preferably 2-dinethyl am nonet hyl -6-
nmet hyl -4- (2-(3-(1, 1- di net hyl et hoxy) - 3- oxo- | - pr openyl )

phenyl) -1, 4- di dyék©rch 5- pyri di ne-di car boxylic acid diethyI:25 ester
and nore espéEf%TTV"Fhe E isomer and S-enantioners thereof.
| ' amount/ampoule
* Active ingredient ' 1.0mg
10 Water for Injection to 2.0ml
o/
* amount expressed as free base. —
| o/
15 The drug is dissolved in water for injection under

stirring. The solution is sterilised by filfrétion and
filled in glass ampouleé under sterile.cohditions. Other
doses may be prépared by altering tHe filling volume or
the concentration of the active ingrédient.

20 In the above pharmaceuticallexamples the actiye
ingredient refers to one or more compounds of the general \_/
formula (I) but is preferably 2-dimethylaminomethyl-6-
methyl-a-(z-(3-(1,1-dimethylethoxy)-3-oxo-l~prdpenyl)
phenyl)-1,4-dihydro-3,S-pyridinéédicarboxylic acid diethyl

25 estef and more especially the E isomer and S-énantiomers

thereof.



¥ C L M S * CLAIMS (1) Conpounds of the general formul a@qf

[err] and physiologically acceptable salts tfhereof,—in which Rl repres
hydrogen or Cl-4 al kyl, R2 represents hydrogen, [err] al kyl or

phenyl[err]al kyl in which the phenyl ring may be IH itro,
Cl1-3 al kyl, C1-3 al koxy or hydroxyl group or a haﬁmnﬂlﬂj llﬂ"llﬂ”r] and
R2 'may together with the nitrogen atomto which they dre‘tatfached forma
pyrrolidino, pipe€idimaashexanethyl eni mi na, norpholino, thianorpholino,
-t hi anor phol i no S-oxi de, thianorpholino S, S-dioxide, piperazino,

aret hyl pi perazi no or N-phenyl pi perazino ring; Ak represents a nethyl ene
or ethylene chain. R3 and:.[err] independently represent a Cl-6 straight or
branched chai n (2DkPompo uaidsoxyfaltkel ggnewrml forRmlredildsents Cl-4 alkyl; R6
represents a Cl-13 alkyl group or a [err] cycloal kyl group which may be
substituted by C1-3 alkyl; and R7 represents a hal ogen atom or a hydrogen
_atomor a Cl-3 alkyl group. . 7\

L [ ]

. R
NN T
I CH:CCOst
R,0,C. CO,R
VAN N
[
/IK / \ ‘D
— Rs N 'ALKNR R,
\ ;’ and physiologically acceptable salts thereof, in which
NE :

R, represents hydrogen or C,~-, alkyl, R, represents
hydrogen, Cj.g alkyl or phenyl(tl_g)aikyl in which the
phenyl ring may be substituted by a nitro, C;-3 alkyl,
Ci1~3 alkoxy or hydroxyl group or a halbgen atom, or R} and
R, may together with the nitrogen atom to which they are
attached form a pyrrolidino, piperidino,

. hexamethylenimino, morpholino, thiamorpholino,
-/

thiamorpholino S-oxide, thiamorpholino S,S-dioxidé,
piperazino, N-methylpipqrazino.or N-phenylpiperazino
rings;

Alk represents a methylene or ethylene chain.

Ry and R, independently represent a'Cl-é straight or

branched chain alkyl or alkoxyalkyl group;



Conpounds as clainmed in Cdaiml in whic I[err] represents hydrogen or

-hyl and R2 represents hydrogen or a Cl-4 dl'’kyl group or [err] and [err]
ogether with the nitrogen atom forma pyrrolidino, prperidino, norpholino,
pi perazi no or thionorpholino group. (3) Conpounds as i " i 1 or
2 in which R3 and R4 independently represent Cl-4 al kg“m‘ﬂmuﬂﬂmﬂgﬁs .
ascclainmed in any of C ains & Eo in E?%c-.RS repres met Nyl s
Conpouhds as cl ai ne 5iﬂe%5§soﬁ Tatnt1#t6Y 4% in which R6 represents a C2-9 .
al kyl group or a [eﬁr]rgypéggggylagEOﬁgamglgglnsy?ggl§yb§tt%uted by a Cl-3;

In 0

al kyl group. (6) €onpounds as ci at ny aims 158 5 in which
R7 represents a brom of r OHR. ¢(7)
Conmpounds as claine§}€§°§%§9%sgg?§€n§ﬁ€?% ?ﬁgmhFC%Lfgkgfbgﬁg %2 €13

i ndependent |y represegy ; aam@t hyl or ethyl group. (8) Conpounds as cl ained
inany of Clains 1 to 7 in which RLR2N represents an am no, nethyl am no, '
et hyl am no, isopropyl arépoesentetayhabtbgenoatonr phoki hedgbgen, akemr braad
[err] independently represent _

Ci-3 alkyl group. *

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

represents hydrogen or methyl and R; represents.
hydrogen or a C;-, alkyl group or R; and R, together \/

with the nitrogen atom form a pyrrolidino,
~ay

piperidino, morpholino, piperazino or : if
thiomorpholino group.
(3).. Compounds as claimed in Claims 1 or 2 in which R, and
R, independently represent C,-, alkyl.
(4) Compounds as claimed in any of Claims 1 to 3 in which
Rg represents methyl. ;
' ./

(5) Compounds as claimed in asny of Claim 1 to 4 in which
Rg represents a C3~9 alkyl group or a Cg-7 cycloalkyl
group which may be substituted by a C;-, alkyl

group.



“methyl or efhyl, [err] represents nethyl, R6 represents ethyl
. isopropyl, tertiary butyl, pentyl, octyl or cycl ggexy and

a hydrogen atomor a nethyl or ethyl group. (9) ned in ey
of Clainms 1 to 8 in which RLR2N represents a net hyl WHGBMM” no or
dlnethylan1no or norpholino group, Ak represents a & RB and
R4 ‘represent nethyl or ethyl, R5 represents nethyl, R6 represents |sopropyl

or _tert butyl ggeyp @8@p5§n&§p£§5@P£§m§dhiﬂrQH? o?l BMaiRE L CEH] ST @R GREPHKS
an ethyl i sopropyl, propyl, tert butyl or pentyl group and [err]

hebr esent s a met hyl @z ELPYLsERO¥Pa bromifd SP”PgHﬁgﬁeﬁsaﬁbﬁ'HPda'ﬂ any of
clains 1 to 9 in which R6 represents a tertiary butyl group. (11)

2-di met hyl am nonet hyki gy megfydip 4- (2- (3- (I, 1-di net hyl
ethoxy)-3-oxo-|-propenyT)phenyI-1,4-dihydropyridine- 3, 5-di carboxylic acid
di ethyl ester; and physiologically acceptable salts thereof. (12)

~2-net hyl ami nonet hyl - 6- net hyl - 4- (2- (3- (1, 1- di net hyl -

“et hoxy) - 3- oxo- | {p) opeaypdpheayas-dldidedydnoppyi dfnBla3ms- ldbcanbwhjthcRh 4
acid diethyl ester; 2-am nonethyl-6-nethyl-4-(2-(3-(1, 1-di et hyl et hoxy) -

.3- ox0- 1- propenyl)pheayﬂ)RL nadehyddapylydraeréssntdlaambbhylloraetﬂyﬂlethyl
ester;

propyl

group.

.(8) Compounds as ?laimed in any of Claims 1 to 7 in which
—/ ' kyR,N represents an amino, methylamino,
ethylamino, isoprop&lamino, dimethylamino or
Vi morpholino group, Rs and R, independently represent
methyl or ethyl, Rg represents methyl, Rg represents
ethyl, propyl isopropyl, tertiary butyl, pentyl, octyl
- or cyclohexyl and R7 represents a hydrogen atom or a

methyl or ethyl group.

(9) Ccmpéupds as claimed in any of Claims 1 to 8 in which
RiRaN represepts a methylamino, isopropylamino or
dimgphylamino of mdrpholiqq_group,.Alk represents a
methylene chain, R3; and R, represent methyl or ethyl,
Rg represents methyl, Ry represents isopropyl or tert
butyl group and Ry represents a hydrogen atom, or RG
represents an ethyl, 1§opropyl, propyl, tert butyl or

pentyl group and R7 represents a methyl or ethyl group.



yl - et hoxy) - 3- oxo- I-propenyl)phenyl) 1, 4- d

di ne- 3, 5-di carboxylic acid diethyl est er dro-l |I||“| l"l" “I“ "Ill" IIIl

2-.met hyl am nonet hyl - 6- net hyl -4- ( 2- ( 3- et hoxy

met hyl - | - pr openyl ) phenyl ) - 1, 4- d|hydropyr|d|ne 3 5 dlcarboxyllc aC|d

di et hyl est er;( 12-)netdmy camidwongt el aireaetitylanly (2F (S eirmoXly -t dkat2-which
et hyl -*l - propenyl ) phenyl ) - 1, 4-di hydr opyri di ne-3, 5-di - carboxylic acid

égggopropilan1nonethyl 6-met hyl -4-(2-(3-(1, 1-di -

diethyl ester; 2-piopyegmiewemtyd -t (4yty Higmadmd et hoxy) - 3- dJ
oxo- | - propenyl ) phenyl ) - 6- net hyl - |, 4- di hydr o- pyri di ne -3, 5-di carboxylic aci
di et hyl ester; 2- met hyl am nonet hyl - 4- (2- ( 3- (I-dinethylethoxy) 3-

0XO0- I-propenyl)phen | ) - 6-nmet hyl -1, 4-di hydr opyri di ne- ,$~d' carboxylic_ acid
met hyl- ester €ty Jéretfyloﬂmquew ?ﬁ)?¥‘€"freﬂw3 ¥ ol ing iohoky - 3-
0X0- 2- nethyl-l-propenyl henyl) r|d| ar boxyljc acid

di ethyl ester; 2- %ﬁ% OP ?Tﬁ ﬁ*o H} %?pyrf@lne“

x0- 2- met hyl - - h 1 4-dih dipie- 3,5 di car boxyl i
aci d di et hyl esf ;?p}e,&y ﬁ%ﬂﬁﬁ o‘gﬁ%aﬁq' ailc%'p'fi' 805" ner oot 2OXY5) S the
trans isomers of tfg, £oIRAUAS, 7% £ B) RS St 85 Ofa FL &1 (Reded £, 12

(12) 2-methylaminomethyl-6-methyl-4-(2-(3-(1,1-dimethyl-
ethoxy)—3-0xo-l—propeny1)phenyl)-1,a?dihydropyridine- L’

3,5- dicarboxylic acid diethyl ester;

AV

2-aminomethyl-é;methyl-ﬁ-(z-(3;(l l-dimethylethoxy)-
3-oxo0-1-propenyl)phenyl)-1,4-dihydropyridine-3,5~
dlcarboxyllc acid dlethyl ester,
2-isopropylaminomethyl-é-methyl-&-(2-(3-(1,1-di-
methyl-ethoxy)-3-oxo-1l-propenyl)phenyl)-1,4-dihydro-
pyridine-3,S-dicarboxyiic acid diethyl ester;
2-methylaminomethyl-6-methyl-4-(2-(3-ethoxy-3-0ox0-2-
methyl-l-propenyl)phenyl}-1,4-dihydropyridine-3,5-
dicarboxylic acid diethyl ester;
Z-methy1aminomethyi46-methyl-a-(2-(3-ethoxy—3-oxo-2-
'ethyl—l-prﬁpenyl)phenyl)-1,4-dihydropyridine-3,S-di;
carboxylic acid diethyi ester;
2-propylaminomethyl-&é(z—(3-(l,l-dimethylethoxy)-S- |
‘oxo-l-propenyl)phenyl)-6-methyl-1,4-dihydro-pyridine .

-3,5-dicarboxylic acid diethyl ester;



M, TJ

13. (15) A process for the preparatron of npounds of general for

as definéd in Claim1 which process conprl ion (O
compounds of fornula (I) in which ALk repr esen ﬂmﬂ“imﬂ mm!eact
compound of fornula (I11) in which Xis a |eaving geoup an

meani ngs defined in daiml with an amne [err] in which [err] and R2 have
the nmeani ngs defi net-metiyy hamidomethybssd(Zbj3-( helpd bpatmylothetyhe-trans
{isomers of conpounds of formula (1) in whi.ch [err] and/or R2 are not
\hydrogen and R7 is ®ewer bgenopenCl) ghen ki) -yne baypl+ hgt ad toypoumyr odifes mul a
(I'V) in which [err]_have the neanings defined in Caim1l and Hal represents
bromi ne or iodine W th-%h %E$®¢$b1é%t%?lTem¢}th ppaFen shhhsesher heani ngs
defined in Caim1l nd R7 is [%Hyggen or errl aIkX |n t he presence of a
pal | adi um salt and andbPgbrte hyl-4-(2-(3-propoxy-3-

oxo-2~-methyl-l-propenyl)phenyl)-1,4~dihydropyridine-
3,5-dicarboxylic acid diethyl ester;
Z-methylaminomethyl-é-methyl-a-(2-(3-propoxy-3-
oxo-2-methyl-l-propenyl)phenyl)-1,4-dihydro-
pyridine-3,5~ dicarboxylic acid diethyl ester;

s and physiologically acceptable salts thereof.

(13) The trans isomers of the compounds as claimed in any

of claims 1 to 12.
(14) The S-enantiomers of the compounds as claimed in any
of claims 1 to 13.
(15) A process for the preparation of compounds of general
L formula (I) as defined in Claim 1 which process

comprises:

(a) the preparation of compounds of‘formula (1) in
which Alk represents methylene by reacting a compound
of farmula (II) in which X is a leaving group and
R3~R4 ha;e the meanings defined in Claim 1 with an
amine RjR2NH in which Rj; and R2 have the meanings

defined in Claim 1.



Terr] (c) The preparation of conpounds of fornula (1) in which Ak
resents et hyl ene by reacting a conpound oé%ﬁornula (rr1) in which R3-R7
e neanings defined in daim1l with an amne [err] salt thereof and

(I') in which R6 represents hydrogen. (e) Rea¢hm -
[err]formula (V), in which [err] have the neani *ﬂmﬂuﬂ"mﬂ'w[m,al m1l, with

t he tri:phenyl phosphorane [err] in which R6 and RF haveLthe e ngs defined—-,
in Caim1l [err] (f) The preparation of conpounds of fornula | by reacting: ~ 4:
a conpound of formula (X) in which groups [err] and R have the neanings
given in Caiml wth the diam noester (XWI) in which the groups Rl, R and
[err] have the nmeanings given in Claiwrkﬂbﬁ~are a group convertible i
thereto. [err] 1

[ ] L ] .
VA
I CH=CCO 4R g t
Rkozc\-/ \ /002R3
[ ] [ ]
I
* ®
/NN
Rg u CH X
(11) _
\/
(b) the preparation of the trans isomers of compounds of ﬁ\i
formula (I) in which R; and/or R, are not hydrogen
and Ry is hydrogen or Cj;-3 alkyl by reacting a
compound of formula (IV) in which R;-Rg have the
meanings defined in Claim 1 and Hal represents §
T
bromine or iodine with an acrylic ester CH,=CR;CG R
in which Ry has the meanings defined in Claim 1 and
Ry is hydrogen or C;_3 alkyl in the presence of a U

palladium salt and an organic base.



(g9) The preparation of a cis isoner of a conpound of forrmula (1) by D
ouId

irradiating a solution of the corresponding trans isomer of formula (1

(h) " Thepreparation of the separate S and25r R enantioners of a conp

of fermula (1) by resolution of the appropriate cis or trans isomer of &
corrpound of fornula (1) using an optical ly active acid; and if

converting the resulting conpound of fopmya | or a salt thereof into a
physi o] ogi cal |y acceptabl e salt thereofy. (126) Pharma ons
conprising a conpound as clainmed in Cleil j'? in assoammﬁmummmm
\Q,har maceutical ly acceptable carrier or ml/ué\nt (17) Conpositti 8ns®as”
claimed in daiml1l6 in a formsuitable f r(N%ﬁ{ sub lingual, transdernmal,
parenteral or rectal adm nistration, or for adm nji stration by i nhal ati on or
insufflation. (18) Conposition a&&ﬁ nt@A&m 17 for oral

adm nistration in the formof a table psul e. (19) Conpositions as
-claimed in Caim18 containing a dose df OlB to 40ng of active ingredient.

” (20) A conpound of formula (1) in whic {Q}é groups [err] and R7 have the
‘neanings defined in Caim1l and R6 gpre t\s\lad\twlcké)gen atom

(1v)

(c) The preparation of compounds of formula (I) in which
~ Alk represents ethylene by reacting a compound of
formula (III) in which R;-R, have the meanings
\ ~ defined in Claim 1 with an amine R;R,NH or a salt

thereof and formaldehyde

7\

W/ 7
] CH=CC02R6

N\ R,0,C CO,R,

N/ N/

R5/ \ﬂ/ \CH3

(111)

(d) Esterification of the corresponding acid of

formula (I) in which Rg represents hydrogen.



67

(e) Reacting a compound . f formula (V), in which
R,-Rg have the meanings defined in Claim 1, with the .

triphenylphosphorane Ph3P=CR7C02Rg in which Rg and Ry

have the meanings defined in Claim 1 NS
L ]
7\
[ ] [ ] x
{ it
® [ ]
N/ N\
I CHQO
R,0,C CO,R
l4~2\/\/ 2" 3
[ ] o
it i
VAW
Rg N AlkNR R, -
vy o
(f) The preparation oF'compbunds'of formula I by ;v/

reacting a compound of'formula (X) in which groups

R RS’ R6 and R7 have tne meanings given in Claim 1

L7
with the diaminoester (XVII) in which the groups R},
R, and R3 have the meanings given in Claim 1 or are a

group convertible thereta.

7\ -
T 17 s
o e-CH=C-CO,Rg
\W/ JLLPLE
: | H
R,0,C, CH ﬁ
/4 :
c / \
E H 2N (CHz)nNRle
Rs/ \0
(X) . (XVII) ' .

* [ L M s * '



L®.

(g) The preparation of a cis isomer of a compound aof
formula (I) by irradiating a solution of the

corresponding trans isomer of formula (I).

kh) The preparation of the separate S and/or R
enantiomers of a compand of formula (I) by
resolutisﬁ of the appropg}ate cis or trans isomer of
a compound of formula (I) using an optically active
acids;
and if desired converting the resulting compound of
formula I or a salt thereof into a physiologically

acceptable salt thereof.

(16) Pharmaceutical compositions comprising a compound as
claimed in Claim 1 in association with a

pharmaceutically acceptable carrier or diluent.

(17) Campositions as claimed in Claim 16 in a form
suitable for oral, sub lingual, transdermal,
parenteral or rectal administration, or for

administration by inhalation or insufflation.

(18) Composition as claimed in Claim 17 for oral

administration in the form of a tablet or capsule.

(19) Compositions as claimed in Claim 18 containing a dose

of 0.3 to 40mg of active ingredient.

(20) A compound of formula (I) in which the groups Ri-Rg

and R7 have the meanings defined in Claim 1 and Rg
—_—

[

represents a hydrogen atom.




