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EP 0 223 744 B1:Description The present invention concerns sone new flavone :
derivatives*with a cal ci um antagoni stic activity as-well as a rel axing
activity on the snpoth ‘nuscul at urkP 922 481 cul ar on the bl adder), sone
procedures for 5 thekr preparation, and pharnmaceutical conpositions
contai ni ??sérpg From US 2921070 it is known that some esters of
3-net hyl 1T-avon-8- car boxyl i ¢ aci d possess an excellent spasnolitic activity.

Mor eover | t He ré\sgmét%n %5}1(3 LJMe@v da%ne%ri\%mmlt@§ cblaurk-hrﬁt oﬁ‘i&tl&ra%tivit; Ia@‘t
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3- et hyl fspamoitic Geti@y. alidtectdl it Bf coPRniRAAhdwhCHdID lh 8& Wk BRardRS G litrarel thaf fhe 1bove
ment i onedinidiropyAdAndloud bdarirgLin 3,51poditichi supsitutaydstetbalTanctions lisSeharacterdie Giqoiqainctsnds
havi ng a egtadithg Wrceigihactagonistc ativay tNow itthds Beed faind thit carabining they 3-methgiftavorde rhdiety
snoot hro Mot thel ativer @olécules piascribegiLih ate bikvee Inleattbded JJS 2O 0TDWeh medl . 1.4-dihyDiep3i8ihd 005
sone der invagus.vessy cdmpbyndis dhavingds opgivm-ditagenisti¢bactivity (andiel ani adtivity hrelerinentee gmooth

t hi ochr omyseuiatweindwagicyldrithechladtirit arg obtaitedds patent all the products are esters,
bei ng abl e I SEIF3H00Rtomelviorvitives ofi t4-divdipyridime saltituted NIThEPRE ofi thipobromorRyardn| y
hy dr ogen dessribedhButnip thi) patesf i ghe Aragiustedie e@ﬂensépe,mgf phifofoolfak Y the Fgposition of the

hydr oxi§ c AihydseRyridige G Nty Pyregsm rardhecniyt syangy kalagem il fivorgalie aeq, hydegyyqarbgayt

car di ot of[oEPsfrtheranore Rey; g plained 1 e syitabls, it ardiqtonic; agents, todmprays ho ity as
agent s, COFNBHENC #BB° LFaRod P S HEHBRYCTA § IR BES AP it uefig Sqtpnd

infl dauigp d liquid bal . Ohj ect of .th t] t]
e e st b bAoAl S0 S ieo b SFdep G g Prooent T nvention are

di ffer@nt and are al kyl containing from1 to 4 carbon atons, hydroxyal kyl"
having 1-4 carbon atons, fornylalkyl orgcyanoal kyl, R2 and [err] can be -~
equal or different and are straig s _rapeked al kyl containi ng from Ito
6 carbon atons, straight or brancl i | ¢ aining from2 to 6 carbon
at oms,sal kynyl containing from2 sar boQ 3 %, cycloal kyl having 5-7
carbon atons, aral kyl, 40 phenyl, ) oal kyl, nono- or
pol y- hydr oxyal kyl , al koxyal kyl, al kyl thi oal yyl ;—al kyl sul f onyl al kyl ,
acyl oxyal kyl, acylal kyl, [err] N-al Kyl straight drz)oranched having 2-6
carbon atoms, where R4 andFRI%%&r &ve @oafi fferent and are hydrogen,
al kyl ;socycl oal kyl, aral kyl, pheny” 3i3- di phényl propyl, their optical
i somers and di ast ereoi soners, anhd AT eutically acceptable salts :
t hereof . The conpounds of the i'nventfi on ving fornmula (1) may be obtai ned:
45 a) reacting an al dheyde of fogpula [err] 55 (hereinafter identified
as (1) with a ketoester of fornula EP 0 223 744 Bl [err] and with an
enaniﬁ@ of formula 10 &err% wher ei n [err%’ and Lerq gawg tpe bove vt
rent e YRS L T e b 1 e e T
glr ? g?ﬂg{ i ? ér?'ﬂd aﬁyl oL?é?r:Eg 'ﬁbm 0 %{’cﬁafaazﬁﬁms. s@alggh Bgrghgr%? lalkeayl%% mind){rom 2t0 6

\/ carbor atoms, alkynyl containing from 2 to 6 carbon atoms, cycloalkyl having 5-7 carbon atoms, aralkyl,

40 phenyl, cyanoalkyl, haloalkyl, mono- or poly-hydroxyalkyl, alkoxyalkyl, alkylthioalyyl, alkyisulfonylalkyl,
acyloxyalkyl, acylalkyl, RsRsN-alky! straight or branched having 2-6 carbon atoms, where R« and Rs are
equal or different and are hydrogen, alkyl, cycloalkyl, aralkyl, phenyl, 3,3-diphenylpropyl, their optical
isomers and diasterecisomers, and pharmaceutically acceptable salts thereof.

The compounds of the invention having formula (I} may be obtained:

45 a) reacting an aldheyde of formula '
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(11)

CHO
55

(hereinafter identified as i) with a ketoester of formula !




EJ F
20 b) treatihg (I} with a corrpound of formula [err] wherein for [err]
is worth that said in a) and x is EP Q428446 Bdt om and neking to react the
ar- ylidenederivative t'hus obtained with an enam ne of fornmula 30 [err]
wherein [err] and [erf] have the above nentioned neanings, and at | ast

optkonal | y addi ng an am ne formula [err]  , wherein R4 and [err]
are as defined above or alternatiwely c) reacting the aldehyde (11) with a
ket oester of formula (111) and then ing to the obtained ar-

ylidenederivative an enam ne of formgdkg [err] 50 whegeify [err] and R2 have
t he above nentioned neanings or_is~worth what said in a), further

hydrol i zi ng the 1, 4-di hydropyri®inic cyanoethyl ester thus obtained to give
the acid of formula 55 3 EP 0 223 744 B1 5 (M1l ) [err] and then

est eri fyi ng atdAith)anRyantmieedt Soradla Known procedures with a derivative of fornula
[err] oro [err] where X is a halogen atomand [err] has the above descri bed
meani-ng. The reaction of route a) is general¢gogwerfornmed in a | ower

al cohol, at the reflux tenperature of t 20 enpl oyed al cohol and for a
period of 2-5 hours. Ethanol is the ‘%h’ef erred al cohol. After cooling and
standing, the precipitated product is isolated in therwsual nenner and .
~optionalsly purified by recrﬁﬂgl%atl\n\ﬂ%hreacti on between (I1) and (V).

of the route b) |s generall rformed in a | ori nated hydrocarbon

preferably chI or orm reas the furt her ad

al cohol , pr d? %ar‘ﬁ fhe a "?‘21\( a“‘f’ﬁr':t“ Eft”f"&ﬂb’&\]“f’??st he
ani ne of for 'a 'B’f y3lvl e Pﬂ*ﬁn‘i"& emaUY? er stirring,

at the % npe aef lnrge o"f 415301 ﬁ'he reactlon of route c) is perforned

for\the first step in chloroform "the fol | owing addition of the enanmine
(M1) in alcohol (isopropanol), then?t"ha‘ Iq?’ X of the cyanoet hyl est er
i n di met hoxyet hane and at |ast the_esterification of whe acid thus obtained
“in dineghyl for- mam de. 30 e tran?l‘wrﬁ.\tion of Rand [err] in
fornylal kyl group is perfor mSd by cyclization®f a conpound of formula
(M) or (II'l) inwhich Ror [err] is gem nal dial koxyal kyl and then by
hydrol ysi s, wherkih by B O b trat &6d Gh ) a®EC @li®RELaIGen Gfod, @it @akidto react the ar-
1, 4- di hydr opjdendtieriative tus gbtaifiedf with amibraminie Jof fofsaNd Ng in R or [err] the above
menti onwd di net hoxyal kyl group.- The formal kyl group can be reduced to the
correspondi ng hydroxyal kyl group using sodi um 35 borohydride in ethanol, or
alternatively can be converted in th P@8pondi ng cyanoal kyl group, by
means of hydroxyl am ne and acetigqanhydride. Mdre details about all the
preparation routes of the corrpou'nds of formula (1) are dgéigM ble fromthe
Exanpl e¥. Al the internedi ales f\orrrul a (In)-(viitn) known or can be
prepared foll ow ng knowt=N

wherein R, and Rz have the above mentioned meanings, and at last optlonally addmg an amine of
W 40 formula ReRsNH, wherein Ry and Rs are as defined above or alternatively

¢) reacting the aldehyde (If) with a ketoester of formula (lll) and then adding to the obtained ar-

ylidenederivative an enamine of formula

e __—~ CODCH=CH=CH

(VID)

50

wherein R, Ry, and Rz have the above mentioned meanings or is worth what said in a), further
hydrolizing the 1,4-dihydropyridinic cyanoethylester thus obtained to give the acid of formula
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procedures. 40 The salts according to the invention may be prepared
fromthe basic esters obtained fro ses descri bed above accordi ng
to conventional nethods 'such as ad?’%?gﬁpf@cﬁﬁ acid to the free base

di ssolved in a SU|tabIe sol vent. Suitable acids include hydrogen hali des,
phosphoric acid, nitric acid, alkylsulfonic acids, arylsulfonic acids,

nonof unct i onal and bifunctional carbdxylic acids, hydroxycarboxylic acids
and 1, 5- napht al enedi sul foni ¢ aci g dbl ation and purification may be
effected conventionally. 45 coﬂﬁ@unds of general formula (I)
object of the present inventioQ an excel | ent cal ci umantagoni stic
activity and/or a relaxing acti 9
particul ar on the bl adder) and
toxicity. Therefore are further
phar maceut i cal conposi t Ref8Cc

br eover th.
pbj ect of tME present invention

2 R@oRS active constituent a compound of
formula1) together with the sugj supports and diluents. The fornulations
can 50 appear in formof tabl apsul es, pills, granulated, syrups,
enul si ons, suspensions and soluw’onsn and are prepared in usual manner

m xi ng the active substances mnt% sol ent s and/ or supports, optionally
addi ng gpul si fying agents and/oH di spersive agents, whenever water is used
as diluent, also organic solvents can be used as adjuvants. The

adni ni strati £ tRénCadlefitying (UIBUSY metRE B knowrP pidtdaildY with B eriva v@'of RkmBARSEH 8 AlX,
route. In thgnhefe®R adbiofdnatont4il IR oI abold WsdBad mBsndgl i cal forms suitable
for this purpmeeesein ¢ sliedb)is Fbieraln@eticirhedeii aDloweérSaldoRdl,| at @ réiik itéhhiSerature of the
suppl enent amployed AsbrdNe@3ar alpefiod o82-8halss. gel atine and the like. In the case
of\ /i qui d f oratmnol ¢soth atefebrbe alcahblo Affan kbalingdéndt steddiieg, Qe prexiditater)pradubiSis s inCthen
be added. Ewuml nhdneerpad eptiboraihapuriedirhynecsystatiitation, the sol utions of the active
princi pl e .ar hedwetdn wptvrerud@iuand (V) & thedode bl ipigensrally werformedrimahidripatedh bydgiearbine d
i n the art preferably eblarofopmpdaresss the furiheri additigneof (ML isprt lowertsilaakbl. repfasgbly isopropanol. The
3H- ni t r éhdPRionad further sacien it the camineqoft ferenule ok Nitnis gerformegtrin gimpinglfoymamidsy under
ant agoni st F‘E"@c?‘i e temperpivgn, ofAbguEIIP” G- Hibe spastiett reul Soistppricmes foe dadiest siea in
mi cturiti oRNPirEys thedoligning @fditiop hihe Lpaming (Vg i falcphob (3pptopanalh thepriftof)varolysis picfhe
havi ng a v@ng‘*I"H{RFtP’dedE“eﬁrﬂ?"‘fgfhﬁ?ﬂ e Es'pté? Heatoroof t?"n%"d s, °bFa["e‘|'1&‘ dimttyifor-

proved t hat™ i3 g crtuv]t s |
;g?og?aﬁﬂf%r ua? &Sl)éo?r )tm T&g‘éﬁii%) |s§e lﬁaﬁ‘ dlg t%x‘gaﬁ 6 %qg\(iﬁ )ﬁ"é gl;} %awys‘igf]?on acé& ce
One ofth T yn ini n Jarmuta S n n

both i.

- (Bi onet r i CS 1% y ky ok -cal e CHANRY Qo HOBrQboddb§ HyaRWa BiAILERS sBdidn
- reportedsi BordigBiid® in eth;gpiarealtgmﬁtﬂel{l 84n'de d3BVeldd ik mé%ﬁhgﬁ&yfzingu @yﬁ(aﬁg%lcg?‘mﬁfy mediisé 80

P. 0. 889  of hys/dfhmlde and acetic anhydride. |1

3000 iv More detailé dBout all thd klpardtion routes of the comB&Uds of fordlAQ) Y¥re deducible from the
1000 3@Qhpwek. All the intermedidfd® @f formuld QOvBD are known or can be prepared following known
Xi i procedDi@s. 3000 The activity on cal ci um ant agoni stic bi ndi ng

si ke waswo det b esdits’ aagording o 'theb ipvagiticnpinayc darndpaefl Sk tha i Hasie retbrp i ab@jnedidromr e ng

to the met hockseds dBesiibeskabete agbordifglte civentional Wisthods Shabras addhRe of AGLid 1 B BYe base
dissolved in a suitable solvent. Suitable acids include hydrogen halides, phosphoric acid, nitric acid,
alkylsulfonic acids, arylsulfonic acids, monofunctional and bifunctionai carboxylic acids, hydroxycarboxylic
acids and 1,5-naphtalenedisuifonic acid, isclation and purification may be effected conventionally.

45 The new compounds of general formula (l) object of the present invention possess an excellent
calcium-antagonistic activity and/or a relaxing activity on the smooth musculature (in particular on the
bladder) and moreover they are characterized by a low toxicity.

Therefore are further object of the present invention pharmacsutical compositions containing as active
constituent 2 compound of formula (I) together with the usual supports and diluents. The formulations can

s0 appear in form of tablets, capsules, pills, granulated, syrups, emulsions, suspensions and solutions, and are
. prepared in usual manner mixing the active substances with solvents and/or supports, optionally adding
emulsifying agents and/or dispersive agents, whenever water is used as diluent, also organic solvents can

be used as adjuvants. The administration occurs in usual manner, preferably per oral or parenteral route. In

the case of oral employment, the pharmaceutical forms suitable for this purpose can contain also additives

55 as well as various supplementary substances, like starch, gelatine and the like. In the case of liquid forms,
compatible colorants, or taste-correcting substances can be added. For the parenteral administration, the
solutions of the active principle are added with usual fiquid eccipients well known by the skilled in the art.

The new compounds inhibit the receptor binding of *H-nitrendipine, thus demonstrating the calcium-




|
25 For the bindi.ng essays, rat brain nenbranes were used, the reaction
mxture (2 m) was incubated for 60' at [err] together with 3H nitrendipine
(0.45 nM and various' concentr at igpng23y 744l t ested conpound. [err] val ues
were determ ned frominhibition curves derived fromthe binding of the
BRpnitrendipine to its respective binding site in presence of the
ant agoni #tagetistip aawvily. eyl avgrhent) ihat kiagidéyycapasity andh esgiucef the miighgitionAgressirangoll ghe sone
of the reostactidy efthenfetaishr Muscle bysisies baying 3 viarldove togicity3 Bro ddstsepedtormied prvine yat,oin
cal ci um 285t°8em Arovad; that [ip ﬁrggrr}g hgye; a0 t{gtirggl)actygy relaxing the bladder smooth musculature it is
active CQﬁ’?ﬁra rfyitable to administer[tlpfq Torr(pﬁ\m)ds per oral route. 5.55 [err] iii
8.81 [%err J Thg, DLso of the new compounds yaggetgrg}iqef iR, mice both i.p. and p.o., followingltlgagmrrtgqq] 40
describe . As @

Vi d by C.S. Will @@mfe[g}if:ﬁ. f %??I 1i95 xample, some of thg .rﬁslts[ogqailan age reported in

1.35 [er I 5.45 [err] xii 3.19 [err] 45
Xi v 1.46 [err] xvi Tabio. 1 3.96 [err] xviil

1.66 [grr] xx 4.91 [err] so In the above Table for [err]

the, concentration of a conpound_is intended which reduces specific binding

of 3Hnitrendipine to 50% af its nhbsomalkgimitade. The [activity on the

urodynam c paraneters was det&ed &hpBnaClyStignelrig,rgcordi ngs, carried out

i n conscious rats, accordi ng—+e—the—rethod—ofrPiet+g et al. (I RCS Medicinal.
"Scienge, in press, 1986), dinilat to 59 ©Fht|dé®¥rilbed by Sjogren (Acta

Phar macol . Toxicol ., 39, 147, 19%6). The PP r avg@ei dal pressure was
recorded during a continuoys inflsion of i he 39 rr]] into the urinary
bl adder at the constant ratje of i0. 15 /1 : LT@ obl adder vol une capacity
(BVC), and micturition pregsure [MP), r&od €F d {before and after

7 . i 100 ) ,
adainestration of the conpqunds ger ord rgut¢; e {perfusion started 60
after the conpound adm ni station- ! 1243744B1 As exanpl e, sone
of the results obtained are reported in Table 3. Table 3 5 Cystonetric
recor di ngsThq ,aalvu}y g% (cplgigm-antagonistic binding site Jwas cdetesied olimutro™ by displqcpmyqtg:f f}l:l-o_ ) ’
% Chang@trngejne. according to % meﬁ%ggow ol g- (J. Pharm. Exp. Ther., 225, 291, 1983). 10
+18 = For the binding essays, rgf bg@ embranes were used, the react'pz Inﬁure (2 ml) was incubated for _ 19
i 60" at 25° C together w@bgl-l-nitrendipine (0.45 nM) and varig concentrations of the tested compgu_fdv
10 ICs0's values were det$rf§n6d from inhibition curves derived f’ﬁ_’@ the binding of the 3H-nitrendipine to its
respective binding site ir presence of the antagonist compound, ‘and calculated by non linear fitting.
As example, some of the results obtained are reported in Table 2. :

30
Table 2 -
Activity on calcium-antagonistic binding site (rat)

35 active compound ICso (nM)

’ i 5.55 107

iii 8.81 10

L iv 3.03 1077
N~ v 8.38 10~
“@ vi 1.30 10~7

viii 3.06 1079

X 1.35 108

xi 5.45 10™8

o xii 3.19 108

xiv : 1.46 108

Xvi 3.96 1079

P} _ 1.66 10~

XX 4911078

50
In the above Table for ICso the concentration of a compound is intended which reduces specific binding
of 3H-nitrendipine to 50% of its maximal value.
The activity on the urodynamic parameters was detected by cystometric recordings, carried out in
conscious rats, according to the method of Piefra et al. (IRCS Medicinal Science, in press, 1986), similar to
s5 that described by Sjogren (Acta Pharmacol. Toxicol., 38, 177, 1976). The intravescical pressure was
recorded during a continuous infusion of safine (37° C) into the urinary bladder at the constant rate of {0.15
mi/min. The bladder volume capacity (BVC), and micturition pressure (MP), were recorded before and after
administration of the compounds per oral route; the perfusion started 60" after the compound administration.




30 . X +22 -23 Vi 30
+31 _ -1 20 In the above Table BVC is the bl adder vol une
capacity, and MP is the m'cturitiEBrP'ﬁse@Ql?r‘e. The foll ow ng Exanpl es
illnvg{s;trate the invention. EXAMPLE 1 25 Preparation of
3- hyl - 8 f 4 g of
3-net hyl - Ag %’%é&?’é%ﬁg F@égﬁénégi‘ﬁ%oﬁtgg fé@?n% nmet hyl f | avon- 8- carboxilic
acid and th| onyl chloride, white crystals mp. [err] 200 M of xylene, 6 g
of 5% pal | adium on 30 barium sul fater % Q 4 m of quinoline-S maintained
under gstirring and under hydrogen f1 ol §‘ heated for 6-7 hours at [err].
At the end of the reactiofvsteonatxtie ¢amsdiogedrsdi)l uted with chlorof orm
(20 M), filbiesed the solvepj.nvas evaporated under vacuum and to the
residue 260 m of 20% sodi um hydrogensul fite (WV) and 600 ml of water -
were added. SPREOHNE: ur M ke Fbrai'ned Washaemee®VER ref4 whargre Mrhours and ;
then fd ltergd while hot. Thggcooled filtratg 1@as extracted sgveral times |
with ethyl ether (4 x 200 m , added of 35 concentrated hydrogen chloride
and heated to [err] for 2 h s. After cool i"®d, the solid thuf forned was
filtered andliwashed with watzar. The product ik ) was obtainedg with a gl obal
yi el d equal Jto 78% of theorggl cal val ues (41 46 g) and can be used exactly
as suth for further synthes & After recryst&lllzatlon from™!
methylterbutylether it nelté® at [err]. 40 +Rocedural routezx D nethyl
2, 6-di net hy|,; 4- (3-net hyl f | axgg,n 8-yl)-1,4-di tbgsropyrl di ne- 3, 5-di car boxyl ate
(i) A mxture of 7.94 g of met hyl - 8- f or ny["f'l avone (obt ai néd as descri bed
&2%’ 4.1 g of methyl 45 acetacetate, 4.14 g of nethyl 3-aninocrotonate
5

n tﬁ’J abg\;eh'laagfg ! hg' ngiflqloﬁatne cggalz an'd rl\IIFI IQ the %&t&ﬁ%;ﬁes@m’g under

Stl rring f?ﬁeﬁloﬁﬂb‘@am LR ARl ihvdtioat terrperature e mxture was
kept overni ght at C en the 1 nsol ubI e thus obt ai ned was filtered,

washed WatdMmpLE]- cooI ed et hanol (3 x 5 m) and crystallized first from

et hangg amd—then from net hanol until constant mp. [err]. By concentration
of crystprbparatiat 4fGandtiyEsHRiyiflabdas ther 5. 33 g of product were obtai ned which,
conbined To the 4.05 g previouslTy obtained, raised 50 the global yield of
the title aonigownd S8g4 Y FB-gethBBshiroddrqpnyiarane i (choairied \ffom 3-methyiflavon-8-carboxilic
2, 6- di medchlydnd4hioryl ohidride;| White giystal8 -ng.b.) 158-186.%1Ch 290 op i ikdinact 8,05 S%i mdladivaxer at e
(i i) . savebaripm guitate ahe f4]mi of quinolingrSymainidined uader tirigrapdruegeehygroigen flovewasthigied for
acet at e, -NAArPHETP @ AS ther end iohthe geacinadhe inpserd veed Goaled. Bilytedenith cligrpiorg PHa¥ead
of et hyfiterag.dietovertwas avagoraied pRPPr VECUWR Mdde te d‘ﬁ?&t’%%ozn'mf 2056 5@'%’? ES’E?"H‘;H
acet acetf!i? @N’M)rﬁ!’dfow o HHP’HG@‘{‘*H Theg‘"ﬁ‘ﬁ? H‘B%?"tﬁ"t?ﬁé‘@‘%he g dor2dryd didg

whu o it ethyl othey (i o of
lisg?egs;?%?e 5‘ %rgm d to 95-1 00 C for El?our A er cool%mg, Qe so%.‘;huagfrr%efd St eD

2- (3-net 'P. h W&‘% 8 %‘& 1, pugs olained wily yield spualdp 3%, ofy¢
(1 I() 1 ngz‘ﬁ tl§ta ﬁterb 6(&?‘ rRJrl‘t(é §§’h use Ea c‘:’{‘e‘f as[ seucEfnoEi fu&tbﬂ %fgg:? ?r d'%c ta zagono
sa urate [‘ %h gaseous rochl oric acid. The m xture was Iet to

stand4@tprg&g5pa,trgﬂgo5r ature for 24- 48 hours, then nitrogen was bubbled to
drive the—acrd—away and the sol vent was evaporated. The residue was '

Dimethy! 2,6-dimethyl-4-(3-methylflavon-8-yl)-1,4-dihydropyridine-3,5-dicarboxylate (i).

. A mixture of 7.94 g of 3-methyl-8-formylflavone (obtained as described above), 4.1 g of methyl
45 acetacetate, 4.14 g of methyl 3-aminocrotonate and 22.5 ml of ethanol was heated at reflux in the darkness
and under stirring for 4 hours. After cooling at room temperature, the mixture was kept overnight at 5°C,
then the insoluble thus obtained was filtered, washed with ice-cooled ethanol (3 x 5 mi) and crystallized first
from ethanol and then from methanol until constant m.p. (245-249° C). By concentration of crystallization
liquors, further 5.33 g of product were obtained which, combined to the 4.05 g previously obtained, raised

so the global yield of the title compound to 9.38 g.

Bis 2,N-piperidincethyl 2,6-dimethyl-4-(3-methylflavon-8-yi)-1,4-dihydropyridine-3,5-dicarboxylate (ii).
melting at 210-216°C after crystallization from acetonitrile/ethyl acetate, was prepared operating as
described above, but employing instead of methyl acetacetate and methyl 3-aminocrotonate, 2,N-
piperidinoethyl acetacetate and 2,N-piperidinosthyl 3-aminocrotonate, prepared following used procedures.
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EXAMPLE 2

Procedural route b)

I €



washed first with hot ethyl ether (2 x 100 m) and then with cold ethyl
ether (1 x 100 m) to obtain 70 gpof the title conpound as sole
stereoi somer nelting at 130-131 Ep 2 | sopropyl beta-chloroethyl
2, 6-di net hyl - 4- (3- et hyl f | avon- 8- yI ) 1, 4- di hydr opyri di ne- 3, 5-di car boxyl ate
(|y\ ko4 A mxture of 51.35 g of the above described acetacetate and
5 n1 0 |sopropyl ‘3-am nocrotonate in 94 m of isopropanol, naintained
under s toldpbbid ofib- RG22 8 ey PRvbAE mbiPidbnjackaSdeat ed to 80 C for 2
hours. After—cooftng, the sotid precrprtate thios fornmed was separated by
filtrati on aRereidshed oniij, 82,869 BireReHsettyBeotacaite Fhd 400GniQPhHBENE wassdiliradd 4t he
titl e coPPGUYCHyith NREecus SydischBricscids TR& mix@ire (il IR stdn@ & rdoRNBmpetatsa igd | 28-48
cryst al lhows theh mitrbgenGrab Bulbieli ad drivl thecdcid RI@a il tesDdlvera was oviipdritel TRd redidfe-was 7 C.
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(vii). iarpayiate Wi wsasa'ﬂerdr ‘39' ga 3 1 @B‘a'? of the Exanpl e 2 but using a

m xt ure ¢ g of the above 55 acet acetate and 15.42 g of 2- cyanoet hyl
3-am noér—%e;\ﬁ—gr"ﬁa%e in 60 mM of isopropanol, 42 g of the title conpound were

obtal pe.dchiita Was NPl oyed for the subsequent reaction w thout further
purificatroms—A—sanple, crystallized from methylenchl oride/ethyl ether for
the el empptial analysis, nelted at 190-192 C 7 EP 0 223 744 Bl Step 3

- Preparation of methyl 2-(3-methyiflavon-8-methyliden)acetacetate.
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Using the procedure described in the step 1 of the Example 2 for the preparation of beta-chloroethyl 2-
(3-methyiflavon-8-methyliden)acetacetats, but starting from a solution comprising 39.6 g of (ll} and 17.4 g of
methylacetacetate in 150 mi of chloroform, the title compound (38.55 g) was obtained.

s0 Step 2

Methyl 2-cyanoethy! 2,6-dimethyi-4-(3-methylfiavon-8-yl)-1,4-dihydropyridine-3,5-dicarboxylate (vii).

Operating as described in the step 2 of the Example 2, but using a mixture of 36.2 g of the above
5 acetacetate and 15.42 g of 2-cyanoethyl 3-aminocrotonate in 60 ml of isopropanol, 42 g of the title
compound were obtained that was empioyed for the subsequent reaction without further purifications.
A sample, crystallized from methylenchloride/ethyl ether for the elemental analysis, melted at 190-192° C.
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50 Methyl 2-acetoxyethyl 2,6-d|methyl-4-(3-methyIfIavon-B-yl)-1 ,4-dihydropyridine-3,5-dicarboxylate (xx) {(m.p.
183-186° C).
Methyl 2-phenylethyl 2,8-dimethyl-4-(3-methyiflavon-8-yl)-1,4-dihydropyridine-3,5-dicarboxylate (i} (m.p.
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Methyl 2-(N,N-dimethylaminojethyl 2,6-dimethyl-4-(3-methylffavon-8-yli)-1,4-dihydropyridine-3,5-dicarbox-
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O

Preparation of methyl 4,4-dimethoxy-2-(3-methylflavon-8-methyliden)acetacetate.

A mixture comprising 2.64 g of (ll), 2.1 g of methyl 4,4-dimethoxyacetacetate, 0.034 ml of acetic acid,
0.038 ml of piperidine and 8 ml of benzene, was heated refluxed under stirring for 12 h, while the azeotropic
s0 mixture was distilled off. After cooling, the solution was washed first with 5% sodium bicarbonate, then with
water and dried over anhydrous sodium sulfate. After evaporation of the solvent, the residue was purified by
silica gel chromatography eluting with petroleum ether/ethyl acetate first in 4:1 ratio and then in 3:2 ratio.
The fractions containing the pure product were collected and the solvents were evaporated to give 2 g of
the title product that was employed for the subsequent reaction without further purification.
55 A sample crystallized from ethyl acetate adding petroleum ether, meited at 124-126° C.
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of the title product melting over 250° C.
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Claims

1. A compound of generat formula
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under YPacuum and the resi due 45 vvas drluted vvrth vvater neutralrzed vvrth

5% sodi um bf‘é P‘BBH 15631%f "t“h 'Het "’ﬁﬂ" PoEn

'éed t'@ e amq %a
ohrammrs tt,, ;:éan fiﬁn W r%rt& }Yl%t e rrrz;z:ré?g: o
ﬁ’ror%&

f rg;tal 90,? ep Ec?% gj ne cgh et y %th§P g'#rés fr\é'g{orﬁ’\s
N, N- di me Nt r % e\?é t; t eqmg %@ucQ Em& i 1 he solilent the re rdue was Tr¥8talllzedove

[err]. 50 . oun genera forrrul a 55 10 EP 0 223 744 Bl
Di met hyl exampLE 6 _ o
2- di mephoxymethyl - 6- net hyl - 4- (3- et hyl f | avon- 8-yl ) -1, 4-di hydr opyri di ne- 3, 5- :
di car boxybimbtayl X¥ardiyinethyhsthertlytd-@-nttkhytavbn 8-y mh@dra@aa.m ataaoodm@w;toﬁpl in !
the above step, U. 34 g of nethyl 3-am nocrotonate an

NN- di et hyl e & meire eompring 1331 g efcthe Rebehy! [delivathg Qfepaisdas pénerhedumthb sepdastitiness,
was heat emglevious &Ekanjpis; 152 mi ot etharst, i18 mal ) rfethylefie bhiaidel rbaingamed tunded GirfiGh at( fOD iin

f ur t hepo 7nittegenAitmesphere @hd ing the tdatsnase. x@-28 @ ofvecsliuch bandhediydel wdte adided tpoibnwide. dife

wat er andsolubianrveeg kerd inihese cenditins fas2lhethen iTiyes asidifjechwith S9%cacetic\geid, ropstefdn splverits

wat er, dr¥as@vappeied sider vaetwe pchip dheareiduafiirst 7O e efpyeten epchifierni® ohiodiyg|bicarkpnate he
resi due vieEe #idpd. uptih the paction|wag alkalieg. Theolihiesoigrmes é(p?ﬁP"@Fedth fityatign ard ‘%EY%'}'F“

et her. TH@"T?"&’E‘E“F'M%Q‘YPOH 8PS PrREUD IPENGH GBRE Gere col | ected and, after
evapor & gn %E the solvent, the residue was crystallized fromethyl acetate
addi ng ether, to give 10 0.32 g of the title product nelting at
[err] Ste 3th[|)| r(r:'e;tnh I . . .

2- forrryl- R —8— Y — oY z ~5-di car boxy

| at\e/( )&?(XV' !‘\)mnthﬁe nﬁQiLlhg 6%9%619 fotlrﬁyl gerRr tlvg Qgpgg"%£9§¥g@lk *ﬂ%é' préi?ohé E)gat'nlpMe '
‘obt ai ned @f J@HGdrb&ERinb RydrotRIoRIR0Y 8455 & Britydrolid sodh otfle arGEA AR aBdacld) wid  Of
6 N hydr OkkiddGndyF Isthing¥ S8-84 10 if 8 dumrteg arid it HDSHRR afoBERSHR I 14eh. AR b 0.75Q
dar kness dfQestio ahnyafide] werd hdded)f dn@ ltheUinhddfel i3 9l th N8-224T 1t 10 themitQras hSatdilat @5Of
sodi um bi mar®anathe A rctolivgl AIRImED bf he BIEIC acidives sviafatdddderDatuudi addnBe asidlicone
was ev agowaatdhiledowith, watan Chelitralizedl alith @%Ceabilia Gicedortas dnd lten atiactad wittgthyl acetate. The

crude, obtained after evaporation of the organic phase, was purified by silica gel chromatography eluting

with methylene chloride/ethyl acetate (9:1). The fractions containing the pure product were collected, the

solvents were evaporated off and the residue crystallized from N,N-dimethylformamide/water to give 0.3 g

of the title product melting over 260° C.

50
Claims

1. A compound of general formuia

55
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20 purifi ed by silica-gel chromatography, eluti ng with methyl ene
chloride/ethyl ether 9:1. The fractions containing the pure product were
col l ected and, after evaporatlonEBto"tzﬁé“%@I‘vent the residue was
crystallized fromacetonltrlle to give 4.6 g of the title product nelting
at [‘err]. EXAMPLE 6 25 Di net hyl

2- hydr oxynet hyl - 6- et hyl - 4- ( 3- net hyIfIavon 8-yl )-1, 4-di hydropyridi ne- 3, 5-di
carboxylate (xxxviii). To a m xture conprising 3.3 g of the 2-fornyl
derivative prepared as described in tlhe step 3 of the previous Exanple, 52
m of gethanol, 18 m of nethyl er€ Ch tdey . mai nt ai ned under stirring at O
C, in 30 nitrogen atnosphere and ness, 0.28 g of sodium

bor ohydryde were added porti onw s§. on was kéepr in these

I ti 50% acetic acid, nost of the

wat er mand then 5% of sodj yyg bi re added, until the reaction was
al kal.ine. The solid thus %orned lvvaq colTectked by filtration and
crystallized fromacetonitrileAe ghe 1.7 g of the title product nelting
at 231-233 C. 35 EXAWPLE 7 Diket hYI R,

2- cyano- 6- net hyl - 4- (3- net hyl f | avoh-8-yl) -1, 4-di hydr opyri di ne- 3, 5- di car boxyl
ate (%¥xxix). 40 A m xture conprising 0.95 g of the 2-fornyl derivative
prepared as described in the prevtous Exanple, 0.17 g of hydroxyl am ne-
hydr ochl ori de, 0 245 g of anhydrous sodi um acet ate and 3.7 m of acetic
acid, was | ned undeg rkness and in

ni trogen af eq”

r ar l’OE\

; havm 4 ca toms an r arl t
add ! and ed a %I;%:a f m 1 g'cg;%on a %%r br % § Ike‘rg{1 95-
[err] for ] m. ”‘i% rt.n Ao T aa?d  Jesat % dbed
under VaCUU{F&on J?ﬁkyi %ﬁdn SF -h;}ﬁﬁiﬁfk 1, 4l big ﬁ

5% sodi UM Ry C ik RARAFSIoR iy Jtanne uam smatkn i m or e ﬁéd hav1 "c%t

obt ai ped akh@s, wAuBRY oAl ROEre Qhual bIiHRFBBN Groly §'en > cfibaikdl] i hew §a gel
chr onat ogr &Bﬁh\ﬂylﬁjowi | &l Whticd) IMQWLﬁn@aMé&EM% ﬂtdhbﬂarnﬂteﬁﬁlé’aﬁlﬁ ag pt%le s I Re

fractions gemb@l ni ng the pure product were collected, the solvents were

ievaporated off and the residue crystallized from

: N, N- di met hgbrhmundsfifabadia) secordig tgictiien Oselcigd ahorighe titl e product nelting over

[err] s 50 @maihpie2,6ldimethyt-d-Boroalindiamh-8ed1 drditlydrbpyriiod-3i5-Gitarboxyldt? 0 223 744 Bl

. [ err] wher bis 2 Nrpigridindethyird 6-dimaihivé-(Seortiaifiavn-8eli)f1 fating dropyeidiae-3$-dicaibdkythte,

. cont ai ni ngdimetyh 2iformyl-Gimethyt-réimetbvifiaron-Svhid ity dioRyyitingr 3. g-dipggbokyidte.car bon at onrs,
“fornyl al kyFimsihyljhudrigametpy! 6-methvifr(B-rshyfigrand-we 4efuemoygrined.§-fiearkonylatend ar e
_strai ght oFimeirfearens-Caript-+-Eoratifiavong i drifitydroryrigine by fieabortiats,  strai ght or
“brancPed al kenyl cont a| n| ng from to 6 car bon atom; al kynyl cont ai ni ng

from2 td g;%%‘? tch z%?e y" ona%
phenyl . cy =<y g wp\x‘ o § 3 e j
2‘![ :,(yl t h![ Og‘r 0;3 2- -l;ﬁn' - -mo hy@g‘ et AT Eg 3’ -mel ylfl’avon gTE r%rP? u:tla?1 e?' kyI

are equa' %prsdy eé ey 3@rtqer@rpa yminga?a“maéttw' ’28Xﬁte9-9| § tnethaﬁatwg
phenyl , 3, g-n& hﬁ.{'é}ﬂ@&' ydat eir optical I'somers and di astereols Pre
and phar rraﬁamwzcat.toxmﬁ@cam l-e(ss,ﬁ&tﬁyma\toht@rya@ha.h?dmpymmmdruatynét@r mula (1)
accor di ng Rth(ll ethiy2,dldimeth R34S EotBfINaAGh-8-yl)-1,4-dihydropyridine-3,5-dicarboxylate,
45 methyl 2-hydroxyethyt 2,6-dimethyi-4-(3-methylflavon-8-yl)-1,4-dihydropyridine-3,5-dicarboxyiate,
methyl isopropyl 2,6-dimethy!-4-(3-methylfiavon-8-yi)-1,4-dihydropyridine-3,5-dicarboxylate,
methyl n-butyi 2,6-dimethyl-4-(3-methylflavon-8-yi)-1,4-dihydropyridine-3,5-dicarboxylate,
methyl propargyl 2,86-dimethyl-4-(3-methyifiavon-8-yl)-1,4-dihydropyridine-3,5-dicarboxylate,
methyi allyl 2,6-dimethyl-4-(3-methyliflavon-8-yi)-1,4-dihydropyridine-3,5-dicarboxylate,
50 methyl alpha-methylallyl 2,6-dimethyi-4-(3-methyifiavon-8-yl)-1,4-dihydropyridine~3,5-dicarboxylate,
methyl benzyl 2,6-dimethyl-4-(3-methylflavon-8-yi)-1,4-dihydropyridine-3,5-dicarboxylate,
methyl 2-oxopropyl 2,6-dimethyl-4-(3-methylfiavon-8-yi) -1,4-dihydropyridine-3,5-dicarboxyiate,
methyl 2,3-dihydroxypropy! 2,6-dimethyl-4-(3-methyiflavon-8-yi)-1,4-dihydropyridine-3,5-dicarboxylate,
methyl 2-ethoxyethyl 2,6-dimethyi-4-(3-methyiffavon-8-yl)-1,4-dihydropyridine-3,5-dicarboxyiate,
55 methyl 2-ethyithioethyl 2,6-dimethyl-4-(3-methyiflavon-8-yi)-1,4-dihydropyridine-3,5-dicarboxylate,
methyl 2-acetoxysthyl 2,6-dimethyl-4-(3-methylflavon-8-yl)-1,4-dihydropyridine-3,5-dicarboxylate,
methyl 2-phenylethyl 2,6-dimethyl-4-(3-methyiflavon-8-yl)-1,4-dihydropyridine-3,5-dicarboxylate, :
methyl 2-(N,N-dimethylamino)ethyl 2,6-dimethyl-4-(3-methylflavon-8-yl)-1,4-dihydropyridine-3,5-dicar-

Ty M)

/r




30 di net hyl .
2, 6- dinethyl 4- (3-net hyl fl avon-8-yl)-1, 4-di hydropyri di ne- 3, 5-di car boxyl at e,
bi s 2, N-pi peridi noet hyl 2; 6-di net hyEP4-423-7a88B1y| f| avon-8-yl )-1

, 4- d|hydropyr|d|ne 3,°5- dlcarboxylate di et hyl :
2. fornyl - 6-met hyl - 4- (3- et hyl fl avon-8-yl) -1, 4-di hydropyri di ne- 3, 5- di car boxy
| at e, di met hypoxylate,

2- hydr oxynet hV‘Ie“‘ﬁ Zragtnegthy! 2.8ccimetvt-41(Prathyifiayon-g-vil )“’dTVQPRi'f'ﬂ?Pd?’%ﬂﬁj’ °gY'ﬁ

car boxyl at e, mewt ﬁ -methyl N-phenylaming)ethyl 2,6-dimethyl-4 A{(3-méthylflavon-8-yi)-1.4~ ropyndmé- 5- )

2- cyano- 6- rret Higarogryipte. | f , car

2o 358 wn%@hm sy Ao dmpl iR ‘Ed"?rdmﬁ@

| sopr opy! bet noeth I2 (3:methyiflavpn-8-yi)-1, dropyridine:3, 5-dlc box

2, 6-di metnyl L @g og. BT e Fo RSO BT -y SR S ScHaRBR bl ©
methyl-4-(3-methylfla yl)-1, 4 dlhydrop ridine-3 5-d|carboxylate

2, 6-di et Jyl- n néLY% n?éwih yl( ﬂs&?y ﬁfmﬂm&hﬁh oy AL RPN B5.2.

|sopropy 2-( Sk, ne hyl am no)

2, 6-di net hyl - ﬁe{h% 2'“3&:&“ Iénluﬁb\éﬂﬂ 28:‘6(413thy1—448’ AtV AR 10HdHg drdpyRidingt8)5-dicarboxylate,

di car boxyl at € meth§I0 D B AR EmethyBpidhezindetitn d'Wﬂﬁb‘thﬁ-ﬁ@m&hyﬁlﬁvdﬁﬁ-ﬂnwlﬁﬁyﬁ@bﬁhﬁg‘b 5-

2, 6-di met hyl - drcérBopmibhyl f | avon- 8-yl ) -1, 4-

di hydr opyr i di Rethdl, i&rbyl @Brdntehyl-a{3anetiydibtops-yh-1 @yitgdredytigihe-3,5- dlcarboxylate

2, 6- di met hyl - éefhd-cyadHeyyl &b-aviamyBr@imethifidoatBal-tln-dibydrepgiidire-3B-deachoryatoxy| at e,

rret hyl - et hyl methyl phenyl 2,6-dimethyl-4-(3-methylflavon-8-yl)-1,4-dihydropyridine-3 5-dicarboxylate,

2, 6- di met hyl - meth@-2athylsyifohylstib B.6Bimethyl-4t(3Anethyigvdn-Sly-i A-dinydsorgridinech Tdicahoxidtant e,

45 met hyl 2-hydroxyet hyl o

2, B gi metshyd - Rrogess s pleparing agempogod f farmula Ugcepydiadp giimd': Aaregtedzed it boxy| at e,

net hy| i Sopr Opy?) an aldheyde of formula

2, 6-di met hyl - 4- (3-net hyl fl avon- 8-yl ) -1, 4-di hydr opyri di ne- 3, 5-di car boxyl at e,

i met hyl n-butyl

:2,6-d|nethyl 4- (3-met hyl fl avon- 8- yI) ? 4- d|hydropyrldlne-3,5-dicarboxy|ate,

net hyl pfPopar gyI I

2,6-di methyl -4-(3-nmethyl fl avon-§ . |CI1?53dropyr| di ne- 3, 5-di car boxyl at e,
met hyl al |yl (11

2, 6-di et hyl - 4- ( 3- net hyl f| avon- 8 Rpyri di ne- 3’) 5-di car boxyl at e,
50 get hyl al pha- et hyl al | yl

2, 6-di methyl -4-(3-nethyl fl avon- 8-\yHo 1, 4- di hydr opyri di ne- 3, 5- di car boxyl at e,
nmet hyl benzyl _

2, 6-di net hyl - 4- (3-net hyl fl avon- 8-yl ) -1, 4-di hydr opyri di ne- 3, 5-di car boxyl at e,
met hyl 2- oxopr ofygleinatebidehitifigitds yil) ) #-réadtedwittny kdtdoateioot fddmyld )

-1, 4-di hydr opyri di ne- 3, 5-di carboxyl ate, nethyl 2, 3-di hydroxypropyl

2, 6-di et hyl - 4- ( 3- nethylflavoqiqmmi) 1, 4- dlhydropyrldlne 3, 5-di car boxyl at e,
-nethyl 2- et hoxyet hyl ™~

2, 6-di net hyl - 4- (3-net hyl f|l avon-8-yl) - fﬁﬁ‘dlhydropyrldlne 3, 5-di car boxyl at e,
55 \«~ nethyl 2-ethylthioethyl C=0 (IIT}

2, 6-di nethyl - 4- ( 3- nethylflavon 8- ¥J)/1 4- di hydr opyri di ne- 3, 5-di car boxyl at e,
nethyl 2- acetoxyethyl

2, 6-di net hyl - IfLav -8-yl)-1, 4-di hydropyri di ne- 3, 5-di car boxyl at e,
_ nethyl 2- phen é@ﬁ?? %?E@&fﬁEVﬁil-4-(3-nethy|f|avon-8-y|)-1

. 4- dlhydrﬁpyridine 3, 5-di carboxyl ate, nethyl 2-(N, N-di et hyl am no) et hyl

2 6- di mef yl -4-(3-methyl fl avon-8-yl)-1, 4-di hydrggyg i di ne- 3, 5-di car -
EP0223744B1 boxyl ate, methyl 2- anlnoethyl

2, 6-di met hyl -4- (3-net hyl f| avon- 8- yI):l%ﬁdfﬁ;hropyridine-3,5-dicarboxy|ate

met hyl 2- (N- et hyl - N- phenyl am no) et hyI C (IV)
2, 6- di meghyl - 4- (3- et hyl f I avon- 8-yl , 4t~y dr opyri di ne- 3, 5-
di car boxyl ate, 5 met hyl 2-Ha¥ 7t hyl - N- cycl Bhexi | ani no) et hyl

2,6-di methyl -4-(3-nmethyl fl avon-8-yl)-1, 4-di hydropyri di ne-

3, 5-di car boxyl atvbereimBt Ry IRz 2anbi-Rathayehtbé Bboee tnhgtioned meanings and R, Ry can be transformed by
2, 6- di met hyl - 4- (@answt knpivi pracedureBinfdrinylalkyl -huidroryalkuh oy evandaing-gpups. af dempiyy| at e,
met hyl 25N i mi d&yd) iy irestedywith a compound of formula

2, 6-di met hyl - 4- (3-nethyl fl avon-8-yl)-1, 4- dlhydropyrldlne 3, 5-di car boxyl at e,
met hyl 2, N-pi perl di noet hyl

2, 6- di met hyl - 4- (3- net hyl f | avon- 8-yl ) - 1, 4- di hydr opyr i di ne=3;5=di car boxyl at e,

10  methyl 2, N-piperidino-1, 1-di net hyl et hyl o
g oyt (i avom 1 o o e YR

2, 6- di met hyl - 4- (3-net hyl fl avon- 8-yl ) - 1, 4-di hydr opyri di ne- 3, 5- di car boxyl at e,

1




- .

met hyl 2, N- (N - nethyl)plpera2|noethyl

2, 6-di rret hyl - 4- (3-net hyl f| avon- P%%é&dl hydr opyri di ne- 3, 5-
dlcarboxylate 15 . méthyl I

2, 6-di met hyl - 4-(3- nethylflavon 8-yl)-1, 4-di hydr opyri di ne- 3, 5- di car boxyl at e,
nethy1 cycl ohexyl

2, 6-di met hyl - 4- (3- net hyl f | avon- 8- Q?wgiggga?hbﬁ}ﬁfyridine-3,5-dicarboxy|ate,
nethyl phenyl

2, 6- di met hyl - 4- (3- et hyl f | wgﬂ55=yl)\1\4_dhhydropyr|d|ne 3, 5-di car boxyl at e,
nethyl 2- et hyl sul fonyl et hy

2,6-di methyl -4-(3-nmethyl fl avon-8-yl)-1, 4- dlhydropyrldlne 3, 5-di car boxyl ate.
20 4. Proceissteid or Rpriseparthi thay said do@EDd IXds @fhafogennagng afd Yhe amytiadnedeneatiteothad ai m 1,
char act-er i gtainedis redvted with amenamingd lotfgaretaof fornula [err] (hereinafter
identified as (Il1) ) is reacted with a ketoester of fornula 35 [err] and
wit an enamne of fornmula 45 [err] wE@B8&n [err] and [err] have the
above nenti oned neani ngs and ﬁ.}f”can be transforned by neans of known
procedures in fornylal kyl, hy roxyalkyl or cyanoal kyl groups, or
alternatively: 55 b) (@ is treated with a coﬁﬁg&nd of fornula

EP 0223 744 Bl [err] ubg per/ r and [err] have the above nentioned
neaffi ngs and at | ast optlonally an am ne of fornula [err] is added wherein

|[’ g;(r:% e da\?\lld il;e?erlrr k eﬁ %aggr:ee'tﬁagfve r'ﬂg QIon rr?ﬁa eg%:r%t ?aﬁtyatn n)n?lh an Sﬁ\%ng%t] édeuéa( 1) 1s

e de ne al lvel
ylidene deE) é‘ akd‘éﬁ‘ydé”’tu)engarﬂac%ﬂ Mh %tH&éle? of \Aﬁﬁaﬁ él'll)s dglgd yher &{t%.{{%d rrl and
[ery] have,LBRqsNE aHBrEMieF rofbuid in"a) and
cyahﬂéthylester thus obtained is hydrolyzed to give the acid formula [err]
I s added, wherein R, i and R2 havete above neanings or atrtisvoel wayad
na, n h;_ ~~~yanoet yst r huobaned coocHicHpawyzd o ive, the acidi of
formula that is esterified f g»kﬁ@ known procedures with a derivative of
foreaula [err] or [err] whereXis a 50 hal ogen atom and [err] has

the above described nmeaning. &. Process according to NBIM 4, characterized
in that the route a) pe(fofhe_ |n a | ower al cohol, preferably ethano

for 2-5 hours at the retlux tenperature of the enployed al cohol. 55 6.
Process according to claim4, characterized in that the first step of the
route b) % 39€9% yherelg R Ri.cand e deventhe SHOVR YRRAOIOGEr 45 4t Worlr wiak paich Inye). ol dfieof or m
the f ol | owPRECoHMEse"i s oBIpingdys fivdrayzed P give ihearig sHemuUiapr ef er abl y i sopr opanol ,
and the optional reaction with the amne [err] in dinethylformm de, at

hi gh tenperature, preferably about;?t [err] EP 0 223 744 B1

35

@ (VIII)
45

that is esterified following known procedures with a derivative of formula RasOH or RsX, where X is a
50 halogen atom and Rz has the above described meaning.

5. Process according to claim 4, characterized in that the route a) is performed in a lower alcohol,
preferably ethanol for 2-5 hours at the reflux temperature of the employed alcohol.

s 6. Process according to claim 4, characterized in that the first step of the route b) is performed in a
chiorinated hydrocarbon, preferably chioroform, the following addition of (Vi) in a lower alcohol, -
preferably isopropanol, and the optional reaction with the amine RsRsNH in dimethylformamide, at high
temperature, preferably about at 100°C.

e

e
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7. Process according to claim4, characterized in that the first step of
the route ¢) is perforned in a chlorinated hydrocarbon, preferably
chloroform then the addition of thEP&@?837"#EBIn al cohol, preferably

i sopropanol, the hydrolysis of the acid in di methoxyethane and the
estigrificatiopg in dinethylformamide. 5 8. Process according to claims 4-7
charact eri Zedci gl SRR CPALLHPRATERh bt s eeron sreyed o
i's performed gy Iiﬂ?eq\gbrglpéig)' et MGkt O W G i i i o Rl
which Ror [err] s gemnar di al koxy sl RsToeEne He e sserisrion &y dpsipigmpeice.
wi th hyds ol plobdss acbrling B i 2P Ehararidel . 12 13108 rf(ratiéﬁ of H A H OB afly B
ring, having. ispeffordiba 6§ dybizbtdf oR BONmpBLRA o %ﬁaﬁﬁ%g Vg A H@‘b@% hin
Process accor ghiRgydig sidahdioy*fufthef RidralfsisE Wi Rfdirdchloric il ih AEotdnb, 25l dtel ATl OF
R or [err] i ndisebppiein riﬁ?(,lhaﬁrgqmn ot By PEEERS MBRorkd dlaREGikyl Gaudf e
correspondi ng fornyl al kyl group with sodi um borohydryde I n al cohol,

: pref er ably et Pracess accdiding its BIEIMS H-8EEHEREEHZBA) int tRat AheltdiBiorhafbn CdR & & O, &h Ing&6kyhiky!
that the trangbuyrispbricanedoby idu@tion] & rtiie] cotrdspbitml Adthisiiikyl Grods! Rithl odium bokchydryde in
performed by aehdipreferatyf ethdnal. cor r espondi ng fornyl al kyl group with
~hydroxyl am ne and dcetic anhydride. 11. Pharmaceutical conpositions wth a
cal ci um anfl@&gtyntess scgorging fovdainys 4 charctedrad indhat the trnsfoahagisn ofdR drife irseyar@iiRyl group
nmuscul at@re ('BrPepamed dul rasctioref the aadetespynding dorpwiaksyl rgyoun eitnueitomylargife Bt Brstia
(1) accordi ng®¥¢g®ai m 1 and 20 - a suitable support and diluent. 12.
Phar maceut i cal congqsitions_accprding to claim1l for the oral or

par ent er al 'Adifiefiasy4lical pampostiags With & priRusyEpORItstie AGvityanglpr aacsWvdly felskings the Ismidtind
of drugs, 25 a’ﬁﬁ%ﬁﬂ? (:'%ifr’t?'ﬂf.j;f r the bladdepoopipeaingraforneuad gidraiz) (& accarging to claim 1 and

0 H45 dans | TR %PREPd fuelbe jvent 4tre 4gaux ou differents et sent un

al kyl e -cont. ones _de_ carbon n hydroxyal kyl e contenant 1 a 4
atomes e carci il ARy Sradle B 1R 48 e iRt B
egaux ou differents et sont un alkyle T Me4aire ou ramifi4 contenant 1 d 6
atonmes ge aavdnastionyn al kenyle lineaire ou ramfie contenant 2 a 6 atones
de carbone, un al kynyle contenant 2 a so 6 atones de carbone, un
cycl oal kyl & agenipbséiedorfiuidytieRie: de car bone, un aral kyl e, phenyle,
cyanoal kyl e, hal oal kyl e, nono- ou pol yhydroxyal kyl e, al koxyal kyl e,

al kyl t hi oal kyl e, al kyl sul fonyl al kyl e, acyl oxyal kyl e, acyl al kyle, un R4
RsN-al kybe |lindaire ou ramfi4 ayant 02 d 6 atones de carbone, cO R4 et Rs
sont egaux ou differents et sont hydquene, al kyl e, cycl oal kyl e, aral kyl e,
phenyl e, 3, 3-di phenyl propyle, | FsQUfHlgs optiques et diastereoisonbres,
et leurs sels pharnaceuti quene flceptjabl es. 65 2. Conpose de fornule (1)
selon |l a revendication 1, |equeiyest cHeisi spagm . dinethyle

2, 6-di m8 hyl e4. (3-net hyl f| avone- - I)

, 4- di-hydr opyri di ne- 3, 5-di car boxyllate, bis 2\bpi peri di noet hyl e

2,6-dinethyle-4-(3-nethy|f|avone-8-y|bax% _
, 4di hydr opyri di ne- 3, 5- di cBa9%x X~ 14, EP 0 223 744 Bl dintthyle
2- flerimy

e-6-nﬁtﬁ§le-4-(3-nﬁthy|f|avoﬁe-8{yl)-§l4-dihydropyridine-3,5-dicarboxy|ate,
di n6t hyl e- 2- hydr oxynbt hyye- 6- net hyl e- 4- (3- met hyl f | avone-8-yl)-1
, 4- di hydr opyri di ne- 3, 5-di car boxyljate, dinethyl e 2-cyano-6-net hyl e-46(3-ne
t hyl ef avone-8-yl)-1 , 4-di hydropyH di ni - 3, 5-di car boxyl ate. 5 3. Conpose
de formde (1) selon la revendication 1, choisi parm:
dans laquelle R et Ry peuvent étre égaux ou différents et sont un alkyle contenant 1 &4 4 atomes de
carbone, un hydroxyalkyle contenant 1 & 4 atomes de carbone, un formylalkyle ou cyanoalkyle, Rz et
Ra peuvent 8tre égaux ou différents et sont un alkyle lindaire ou ramifié contenant 1 4 6 atomes de
carbone, un alkényle linéaire ou ramifi§ contenant 2 2 6 atomes de carbone, un alkynyle contenant 2 &
§0 6 atomes de carbone, un cycloalkyle ayant 5 4 7 atomes de carbone, un aralkyle, phényle, cyanoalkyle,
haloalkyle, mono- ou polyhydroxyalkyle, alkoxyalkyle, alkylthioalkyle, alkylsulfonylalkyle, acyloxyalkyle,
acylalkyle, un R¢RsN-alkyle linéaire ou ramifié ayant 2 2 6 atomes de carbone, ol Rs et Rs sont égaux
ou différents et sont hydrogéne, alkyle, cycloalkyle, aralkyle, phényle, 3.3-diphénylpropyle, leurs
isoméres optiques et diastéréoisoméres, et leurs sels pharmaceutiquement acceptables.
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2. Composé de formule (I) selon la revendication 1, lequel est choisi parmi:
diméthyle 2,6-diméthyle-4-(3-méthylflavone-8-yl)-1 4-dihydropyridine-3,5-dicarboxylate,
bis 2,N-pipéridinoéthyle 2,6-diméthyle-4-(3-méthylflavone-8-yi)-1 4-dihydropyridine-3,5-dicarboxylate,

* [ L M S *




!

|sopropyle bet a- chl or get hyl e

2, 6- dlnethyfe 4- (3-nbt hyl fl avone- 8-yl ) -1, 4-di hydropyri di ne- 3, 5-di car boxyl a-
te, isopropyle 2, N-piperidinoet h§ﬂ’9223 744 B1

2, 6- dlnethyle 4- (3 nethylflavone yI) 1, 4 dihydropyridine 3, 5-di car -

box;gl,ate S r\ﬁ - N- bt hg/ am no) 6t hyl e

2. 6- di met h th Ie »%o - -yl 14—d ydropyndme-3 -dicarboxylate,

di hvdr o r e-g rta( rB%I 3 WT ryl)-1,4-dihydropyridine-3,5-dicarboxylate,

2. (KI— ( 3p>?/> E% an% )r/r\e vone 6 clir%pyndme-s ,8-dicarboxylate.

2, 6- di mat h& 33 Oe% § .XJ1 do

posé dicati |s

di hyd opyr| goeémé; | I%I“ 198 Y Boyricine-3.5- :

2, 6 d| N6t hs - (3-net h avone ge @a ﬁ-gg?opywtﬁgpﬁ" s S?J?aél%(lj?( aoxyI at

e, b léleﬂ@ hﬁ Sthyle  2,6-diméthyle-4~(3-méthylflavone-8-yl)-1,4-dihydropyridine-3,5-dicar-
2, 6 d| not hyf&h - (3- n@?& T g\?one Im()ell 2 ( medlyh;vc??eopwl di 'n!{arogyn mel carlclgroxyl at
e, mephyl e.saperér OXYQT-(mbblﬁ:yle-N methylammo)ethyle 2,6-diméthyle-4-(3-méthyifiavone-8-yi)-1,4-

- 2, 6- di met hyihgirepyfdhesstdicaibbty@wpne- 8- yi ) - 1, 4- di hydr opyri di ne- 3, 5- di car boxyl at

e, met hyl eisoBayle@aM(E3-diphénylpropyle)-N-méthylamino) éthyle 2,6-diméthyle-4-(3-méthyiflavone-8-yl)-1,4- -

: 2, 6- di met hythgirebyfdhesdstdivgibblymeone- 8- y1 ) - 1, 4- di hydr opyri di ne- 3, 5- di car boxyl at

e, nmethyle

MO'IG"QM—MAN—NQ.M

e, no6t hyl emsthipeRgyaposthyle 2,6-diméthyle-4-(3-méthylflavone-8-yl)-1,4-dihydropyridine-3,5-dicarboxylate,

2, 6- disnbt hyktbyld éthBe BEtimgihflb-aoméshyBlaydnp-8-y1)-4.4dihinyehydqive Hdicesrogylde. di car boxy! at

e, nbt hyl empwﬂpg_ﬁg'quéthyle 2,6-diméthyle-4-(3-méthyiflavone-8-yl)-1,4-dihydropyridine-3,5-dicarboxylate, -

2 6- di met hippbyia isponyie2iydimdthyiac@-méthyifiavone-8viidfi 4-gjydiopyridingtd dlicgbayiaec ar boxyl at
V! méthyla p Wgagﬁ‘ thyle-4-(3-méthylflavone-8-yl)-1,4- dlhydropyndme-s 5-dtcarboxylate

2 6- di net h{p P@Y'QPT’BQ’QWS‘L "f‘?‘%}%ﬂ‘i@ -mgthy[figvone-grylly|. ‘h?‘ “813r§é"°3’b5"-ylﬂ°car boxyl at

e, Yre{°hyl e hyﬂ % _y}?@t i -methylﬂavone-a-yl)-1 4—dlhyd pyrldm -3,5-dicarboxylate,

2. 6- di mot h ! etg:{g A e ] SE Ve S Sy

e, mbtyle m, ﬁz YIe ' éth I;“ :t? ﬂ ét Ifl-as. . l)- opyr::(ro nd :elcsa?oxwate late
2,6 mg' et Q%Eﬁge RS R e o e
3&&—%}% /2 6. h.ﬁa&fﬂﬂ&a—% Métﬂﬂﬂ;vo‘r‘ie gJy})Wg TR Sy FRbir05,6%i ardleid, boxyl at

2, 6- th);,

€, rmt hyl €méwn fo@tWepf 6B fﬁyle-4 (3-methylﬂavone-8-yl)-1 4-dihydropyridine-3,5-dicarboxylate,

2, 6- di nBt hynkyid 26kt A iy Bavslyitavineg )Vd{-&Mdeﬁ{lde-‘s&dﬁa@b)@@{ebOXY‘
25 | ah@mylgﬁipﬁéﬁbl&h 23 B ab-a) rﬁéthylflavone-s-yl) 1,4-dihydropyridine-3,5-dicarboxylate,

2, 6- ddorret hpnkmyld-2((RNRIRbidhylafind) e -2{8-dithgthyle- 43 tHsthy Elavoaimys-y Il Adihydropyridine-35ap X y | at
e, met hyl ecatbeayibty,| t hi 06t hyl e

2, 6- di met hykyld 2-adinodtiylr\2, a‘-d:raétwﬁ-n)élth);méypéle-sjylhyddum{d;upvrwinaeﬁal;cﬁrbddyraar boxyl at
e, net hyl emgthple @iidrgibyifitipbsnylamino)éthyle 2,6-diméthyle-4-(3-méthylflavone-8-yl)-1,4-dihydropyridine-.

2, 6- di mot h§baicabggatea-t hyl f | avone-8-yl) -1, 4-di hydropyri di ne-3, 5-di car boxyl at

e, newshyl emgthyjhenw %{Nhgétfyle—N-cyclohexylammo)éthyle 26-d|methyle-4»(3-methyIflavone-8-yl)-1 4-
2, 6- di met heihgdropyfinergStdippiopayigipone- 8- yl ) - 1. 4- di hydr opyri di ne- 3, 5- di car boxyl at
e, 30 mﬁ@ylﬁ? ozpheNo«f@;dﬁ ?r%f"ﬁﬂhﬂﬁ'f*m@'t‘WW@e'&vD -1 4—d|hydropynd|ne-3 S-dicarboxy-

S, -
(2: a?\bg;(;rf ;? reeﬁlgtq(,ﬁ) \méd WA h f lﬁgé? H&egyI¥-+(3-methylfgvorr]1¥-g-yl) >‘i»-rd:hgrjdropyndme% Sd dlcarboxy-

2, 6- dfmet h ft% IRI— P:E&fmné’ehyleaé( 8 QI &qs-wﬁrﬁlfgvonxg- 8—9 erih%rgpyng r'ie53 éj Jhga%ro%) xyl at

heny

la
2, 6- di et h f | - L
3 5. d: gr bé‘é.\é Ié éﬁ ggr‘dmﬁ 1-dm{éﬂﬂ/% hgl'eyb}s dnineﬂﬁylg-my ﬁt@tﬂﬂﬁla%rg 8%—1.4~d|hydropyrldme

2- (N- et hy higmie C B QleR0aG MinBethyP) D4-is lo4-(3;méthy fiavone-8:y)-14-diydropyridine-3 S-cicar-
6- di Mt Npbgrath: (3"%?hy|f|a’{£ne BTy ey it -dhydropy
ydr opyr imdine- 3 NIN'dhdFleipipsiskindstyle rTEB-thHeﬂinﬂl‘(b RBthRivbrie 8081 [irgdropyridine-
- di met hgbaicdbépBiateet hyl f 1 avone- 8-yl ) -1, 4-di hydr opyri di ne- 3, 5-di car boxy-
e, nbt hyéthyid tehbutyivl adirodtyliecd-{3yméthyiflavone-8-yl)-1,4-dihydropyridine-3,5-dicarboxylate,
- dsonBt hyéthyld cfcBhexglp [2ypidirhéthyBrie(3-Bréthlyllavdnes-yd)i thidiydiopyridide-p.e~dBarboxgliatear boxy -
| atr@';hylﬁphényie @.62imdthplis13d3- mglhmlyg@nh-p{yad ,4-dihydropyridine-3,5-dicarboxylate,
di met hyetylg - %eylvhétorw&tﬁwea@&n@emvly-lﬂa-'!!etmlf@vaﬁw&ﬂWihd‘#fm}'ﬂ@"es‘iﬁjﬁﬁ%%obbxy-
met hHee 2 N- pi peridi no-1, 1-di nﬁt hyI dt hyl e
dlrreth ( 3- net hyl f| avone- 8-
d
di

0

4-di h r 0 di ne-
75C66. b dgtggur Igrgréparatuon Hélfl ﬁw@sg ge F@.—"Pr‘g? H&ﬁe %ﬁ nﬁg.;?tgn 1, caractérisé en ce

i met hij% yI ) -1, 4-di hydr opyri di ne- 3, 5-di car -
| at e, ﬁ?lfai;‘ maﬁ"N%‘kﬁ“ﬁe E%/'f"é $'pi p6razi no6t hyl e"
dlrrrthyle4(3 met hyl f | avone- 8-yl ) - 14d|hydropyr|dl—ﬂv

,5 di carboxyl ate, nethyle terbutyle

g s e S oo | IR

. 6-di et hyl e- 4- (3-net hyl f| avone- 8-yl ) -1, 4-di hydr opyri di né- 35 5- di carboxyl at

i h
, 6
at
, 6
, 6-
at e,
6-
5-
, 6-
ox
6




thyle ph6ny|e
2, 6-di nbt hy'l e- 4- (:3- nethylflavone 8-yl)-1, 4-di hydropyri di ne- 3, 5-di car boxyl at
e, thyle 2-ethyl sul fenyltethyl e EP 0223744 B1
2, 6- di net hyl e- 4- (3-net hyl f| avone- 8-yl ) -1, 4-di hydr opyri di ne- 3, 5- di car boxy-
| ate, 65 4. Procede pour |a preparatlon d' un conpos6 de forrmule (1) solon
| a revendi cation 1, caracterise on ge quo: a) on fait r6agir un al dheyde de
formul o: . _~~~~~~~~~~~~ L msZl | Sk 11 EP 0 223 744 B1 0 3 to~~~~~~~ 10
(ci-aprbs denomme I1) avec un ' formule: RzOOC CH= 151 C=0O
(rern) FV 20 et avec ung g de“fornmule: COORs 25
CH C (1'V) HwN \
R1 30 QUR R, R, et ) i ndi quee plus haut et R Rl

peuvent Ore transfornmes au noyeHo de procedss/es connyEs) en groupes
fornyl al kyl e, hydroxyal kyl e, ou cyanoal kyle, ou en alternative: b) (Il) est
traite gvec un conpose de fornule CH=-COO al kyle-X 35

| 40 O~-ABRs BShoRHE IFSBE Y edtdr BIrmuial abl e ce qu' on a precis6 en a)
et X est un atome d' hal ogene, et on fait r6agir le dérive d' arylidene ainsi
obt enu avec une enam ne deRZQMN e: COOR= CH iH

(V) H=N / \ R 80 o0 R Qa*ont | es val eurs precisees plus haut,
et on ysmajoute enfin facultativenentiune anmine de fornule R4 Rs NH, ou R4
et Rs sont comme prec6demment indi uF0ou en alternative!I¥) on fait reagir
| * al dheyde (11) avec un cetoes de formule (11l) et ony ajoute ensuite
au dérive d' arylidene obtenu une enam ne de fornule: s5 16

UL e ] 11111 111111 ||
W 0 et avec une énamine de formule:
COOR=
N . CH /
]
' C IV
H=N / \ R
30 ol R, Ry, Re, et Rs ont la valeur indiquée plus haut et R, Ry peuvent tre transformés au moyen de

procédures connues en groupes formylalkyle, hydroxyalkyle, ou cyanoalkyle, ou en alternative:
b) (Il) est traité avec un composé de formule

CH=~COO—al kyle—X
35 |
/ c. (V)
o / \ .
40 ol en ce qui concerne R; est valable ce qu'on a précisé en a) et X est un atome d'halogéne, et on
fait réagir le dérivé d'arylidéne ainsi obtenu avec une énamine de formule:
_ COOR=
PR CH’////"
: {
Cl. VI)

HzN’///’.‘\\\‘R

50
ol R et Rz ont les valeurs précisées plus haut, et on y ajoute enfin facuitativement une amine de
formule R«RsNH, ol Rs et Rs sont comme précédemment indiqué, ou en alternative:

c) on fait réagir l'aldhéyde (ll) avec un cétoester de formule (lll) et on y ajoute ensuite au dérivé
d'arylidéne obtenu une énamine de formule:

56
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EP 0 223 744 Bl COOCHCH=CH C (M1) H=N

RX oOR Rl et RR'ont |les val eurs precedemment precisees ou bien est

val abl e ce qu' on a dit au poi ngpa)2235i44®] hydr ol yse ensuite le
cyanoet hyl est er ai nsi. obtenu de mani bre a donner |'acide de fornule: 70 o
I CH3 t5 |1 /

~~~~~~ (Vi) R-200C : COCH~ RCOOCHMCH=CHR H qui est esterifie aul
noyen de procedures connues, av ng/dé?ive de formul e R30H ou RaX, ou X j
est un atone d' hal ogane et R3 aefa val eur precisee plus haut. 30 5. Procede i
selon la revendication 4, carac GLng\en ce que |'fI¥Ihbraire a) est ex6cute

en @n al cool inferieur, dey 6rermee @ hanol, pendant 2 a 5 heures, a la
tenperature de reflux de T'alcool enploy6 6 Procede sel on Ia -

revendi cati o rac er se en, ce ue bre et e de |.tineraire b)
est execut ueﬂg% et%a 6} t u point

% 'Blﬁ’Feé's |° Plﬁ? &st v

chl oy of or nd: ot °f’o¥d§°'¥|sﬁ@"ﬁu'te lacﬁYga%F#\ baé'}fq‘i? H S HERAE flo rqla%‘ff AT al cool
infé&rieur, de pref erence i sopropanol et l|la r6action facultatlve avec

1" am ne R4RSNH est executee en dloethylfornanide, a une tenperature el evbe,

de preference d environ 100 * C l-' ™ Proc6de selon | a revendication 4,
caracterise en ce que | a prepNyre pe3de |'itineraire c) est execut-~e 40
dangs un hydrocarbure chl oru 6f 6rence chl oroforne, puis |'addition
de |"enamne a lieu en al co™ & [P ) e i sopropanol, |hydrolyse de

| " aci de est executee en di n6thoxyet hang | " esterification en

di nmet hyl f ormam de. 8. Proced6| sel on endications(HEI¥)7, caract6ri s6
en ce que |la transformation de R ou R dans le 45 groupe fornyl al kyl e
est »ex6eut ee par |a agmx:s, d'cotg conpose de forrmule (VII) ou (VII1)
dans lequel Rou R e un {li aljkoxyal kyl e doubl e, et ensuite par
| " hydrol yse, avec de |’ B chtr hydri que en acetone, de |a chaine
1, 4- dlhydropyrldlnlque obte JF Jai a en-R ou RLl | e groupe dial koxyal kyl e
precit6. so 9. Procede selon {es revendications 4 a 8, caracterise en ce
que?§ a transformation de R owHRL dans | e groupe hydroxyal kyl e est ex6cut ee
par | a reduction du groupe fornylalkyle correspondant avec du borohydrure
de sodium en erence et i 1
revendi cat 0 ﬁgtaté?% e%a %%?é% r??eg 3 ?1°"E Fg eei}‘f" ‘%{' sf?rmr”' %aF?SJé'r?u &é’?ﬁ” X
nm d 4log ur ep %ms %1
dang,le s pe cyanoa S e falsant reaglr |l e groupe
fornyl gl ls»yécsdé:sgroa %S@@n&i@aaén @w&t&se 4 QG BinGrair BT SsEihs Qﬁm alcBdt it de
acet | que ge brksrdnSTBRSbI penbbnt p@ahaﬁ&eyraltaﬂ@ém?evmsnuu B8 rdiobiloHi bfe.
cal ciumantagoni ste etlou une activite de relache: 17 8 M S *
6. Procédé selon la revendication 4, caractérisé en ce que la premiére étape de l'itinéraire b) est exécutée
35 dans un hydrocarbure chloruré, de préférence chloroforme, alors que I'addition subséquente de (VI) a
lieu dans un alcool inférieur, de préférence isopropanol et la réaction facultative avec I'amine RsRsNH
est exécutée en diméthylformamide, & une température élevés, de préférence d'environ 100°C.

“— 7. Procédé selon la revendication 4, caractérisé en ce que la premidre étape de l'itinéraire ¢) est exécutée

40 dans un hydrocarbure chioruré, de préférence chloroforme, puis I'addition de I'énamine a lieu en alcool,
de préférence isopropanol, I'hydrolyse de ['acide est exécutée en diméthoxyéthane et [‘estérification en
diméthylformamide.

8. Procédé selon les revendications 4 & 7, caractérisé en ce que la transformation de R ou R; dans le
45 groupe formylalkyle est exécutée par la cyclisation d'un composé de formule (Vil) ou (VIll) dans lequel
R ou R: est un dialkoxyalkyle double, et ensuite par I'hydrolyse, avec de f'acide chlorhydrique en
acétons, de la chaine 1,4-dihydropyridinique obtenue, qui a en R ou Ry le groupe dialkoxyalkyle

précité.

50 9. Procédé selon les revendications 4 & 8, caractérisé en ce que ia transformation de R ou Ry dans le
groupe hydroxyaikyle est exécutée par la réduction du groupe formylalkyle correspondant avec du
borohydrure de sodium en alcool, de préférence éthanol.

10. Procédé selon les revendications 4 & 8, caractérisé en ce que la transformation de R ou R dans fe

55 groupe cyanoalkyle est exécutée faisant réagir le groupe formylalkyle correspondant avec de I'hydroxy-
lamine et de "anhydride acétique.

11. Compositions pharmaceutiques ayant une activité calcium-antagoniste et/ou une activité de reldche-
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EP 0 223 744' Bl nent ,sur |la muscul ature lisse (notamrent sur |a vessie),
conprenant un conpose de fornule (1) selon la revendication 1 et un support
et un diluant appropries.” 12. Conppgidoh@dsgphar naceuti ques selon | a

revendi cation 11 pour |'adm nistration orale ou parenterale, a 5

utili ser sur |l a base des doses habituelles pour ces types de produits

phar maceut | gessy Patuetawresisseliodtandient Bur e vestie)iiomdremyt deo;ombsegierfwmnle 1§} $eton el

0> 20 la revendication 1 et un support et un Bllu@®@ppropriés. COOR R N R
25 Hin der Rund Rl gleich oder verschi eden sein kénnen und Alkyl mt 1

bi s 4 KoHRefamRepiiees Phermacegiiiues selopyiei rewsngisptioy 11 peur Fadministratipn |l eneeresiérals, dnen, |
For ny! &l kyl “%Eﬂé?“’@%ﬂﬁ&i’%ﬂ“ﬁﬁéé@ﬂ f1PouRees iYpgs depreduity RIMBERHaUPEr schi eden seint
kénnen un\(%xﬁ%erades oder verzweigtes Alkyl mit 1 bis 6 C Atonen, gerades :
oder ver %\ %enyl mt 2 bis 6 CAtonen, Al kyni'l mt 2 bis 6

Kohl enstoff t bis 7 Kohl enst of f at onen, Aral kyl o
Phenyl E%Phd"%ﬁ%égq?ﬁ'ﬂ ol no- oder Pol yhydroxyal kyl, Al koxyal kyl,
Al kyl t Ri oaI kyI Al kyl sul f onyl al kyI , Acyl oxyal kyl , Acyl al kyl, R4R5

N- (ger ades oder ver zwei gt es) C2-C6- 35 al kyl ; worin R4 und R5 gl ei ch

oder verschieden sind und Wasserstoff 0 Al kyl, Cycloal kyl, Aral kyl, Phenyl,
3, 3- D phenyl propyl bedeuten, ihre t|| che Isorreren und D| ast eroi soneren

sow e geren pharnazeu- tlsch ver Bal ze. KJ 2. Ver bi ndung del
Fornmel (1) nach Anspruch 1 ausgewghlt . 40
2, 6- Di net hyl - 4- (3-net hyl fl avon-8-yJ') - 13 4- N opyri di d13, 5-di car bonsaur edi

rrethylester 25Drrethy| 4- ( 3- net yIfIavon , I) 1

onnayl-G met hyl - 4(3 mat hpdd | ayet 6031

4- di hydr opyri di n- 3, 5-di c&@& bonsa rei met hyl®st er,

2- Hydr oxynet hyl - 6- net hyl - 4- ( 3- ne | avon-8-yl)-1

4- di hydr opyri di n- 3, 5-di car borﬁ;aur”ém meRhyl ester,

cyanesrrethyl 4-(3-methyl fl avon-B-yl)-1 '
, 4- di W& dr opyri di n- 3, 5-di car bonsdur edi met hyl ester. 46 3. Verbindung der
F ornmel (1) nach Anspruch 1 ausgewa{hlt aus:
2, 6- Di et hyl - 4- (3 met hyl fl avon-8-yl)-1

’2 6? hyd[ ﬁs ré ung%gh E Onsau ﬁ ﬁoégunolp'Xnen BaA_lkyr' | qr eEnQ ¥4| Eoﬂensrtdffatomen,
iF ‘Dﬁ(y is
higde

4- di hydr Op j e st ﬁF 8 QH% }y&‘ Cg:aﬁﬂk ébfe uten Fbﬁ’nd ieéch
X3 ek 4,9 s@vm‘z’[@%% ; P Lo @é’ pyé’.eeér ei s
opr opyl ﬁeﬁ&%o AN Bha B aI oﬁ‘e’% 51, ‘Mono- oder Polyhydroxyalkyl, Alkoxyalkyl

2,6-Di m3t hy}\lky‘itmf)a’fkynml@béﬁlfokﬁéﬂ@ﬂ'A%yl&jyamyl Acylalkyl, R4RS N-(gerades oder verzweigtes) C2-C6-
. 4- di hagdr oDy, Gl B GriCReCdidAQIASrT/ s EtictBP EiD)AY v%séePétoégﬁAuSﬁ Cycloalkyl, Aralkyl, Phenyl,
dl phenyl pr ogg-biphdNyiRby Weddiiten Oifre lplisehd Bbmeren und Diasteroisomeren sowie déren pharmazeu-
2, 6- Di met hyiliscH vertdighianb ISyikd. | avon- 8-yl ) -1
4 di hydropyri di n- 3, 5-di car bonsaur enet hyl - 2- cyanet hyl ester, ss
2 8=Di metehy Verdinduag det Forpief (1) aach n&ruch )l -alisgéwihitlaysdr opyri di n- 3, 5- di car bonsaur ene
t hyI ety es&éPimethyi- @lmﬁwIﬂ?llon-&-w-yﬂﬁwﬂﬂvfﬂlfa&%ﬂca@aoy‘#a)ﬂe@methvlester
, 4- di hydr op3f-Dimetyt-S-methyHaoerfrylri-dinedropyridip3. Sricarpmsasrethie- BN piggridinethylester,
2 6- Di rret hy Fg[m g in 'ﬁﬁ'ﬂ"ﬁ qamgwhng- ))1 Aqdihydropyridin-3,5-dicarbonsauredimethylester,
2y oo maras Uy PHEReRBRE B #SisopAn § gparbonsiursdimetrylestr,
2 6- Di mat hy C&a (ng ﬁ- ?twlay?n§ VT‘)"'dlh ropyrxdl 3,5-dicarbonsduredimethylester.

14| ?ngiggf‘fj"ﬁl‘"g ‘]5-' dl ﬁnac n aurcﬁ%%@&éwéhﬂ_aegt ylester, 18

ethyl- 3-m hyltflavon-8-yl)-T,4-dihydropyridin-3,5-dicarbonsdureisopropyl-beta-chlorethyiester,
2,6-Dimethyl-4-(3-methylflavon-8-yl)-1.4-dihydropyridin-3,5-dicarbonsiureisopropy|-2,N-
piperidinethylester;

50 2,6-Dimethyl-4-(3-methyiflavon-8-yl)-1,4-dihydropyridin-3,5-dicarbonsiureisopropyi-2-(N-benzyi-N-
mesthylamino)-ethylester,
2,6-Dimethyl-4-(3-methylflavon-8-yli)-1,4-dihydropyridin-3,5-dicarbonséureisopropyl-2-(N-(3,3-
diphenylpropyi)-N-methylaminosethylester.
2,8-Dimethyi-4-(3-methylflavon-8-yl)-1,4-dihydropyridin-3,5-dicarbonsduremethyl-2-cyanethylester,

55 2,6-Dimethyl-4-(3-methyifiavon-8-yl)-1,4-dihydropyridin-3,5-dicarbonsduremethylethylester, = -
2,6-Dimethyl-4-(3-methylflavon-8-y1)-1,4-dihydropyridin-3,5-dicarbons&uremethyl-2-hydroxyethylester,
2,6-Dimethyl-4-(3-methyiflavon-8-yi)-1,4~-dihydropyridin-3,5-dicarbonsduremethylisopropylester,
2,6-Dimethyl-4-(3-methylflavon-8-yl)-1,4-dihydropyridin-3,5-dicarbonsduremethyl-n-butylester,

. | BT




EP O 223 744 Bl 2, 6-Di.met hyl -4-(3-nethyl fl avon-8-y)-1.
4- di hydr opyri di n- 3, 5-di car bonsglg ﬁé‘%ﬁﬁpar gyl ester,
2 6- D net hyl - 4- ( 3- net hyl f.| avon- ydr opyri di n- 3, 5-di car bons~i urem
ethylallylester, 2,6-Dinethyl-4- (3 met hyl fl avon-8-yl)-1
, 4- Gihydr omys- mlﬁkbmy137(5mddh@ladvbeﬂﬁam-@ﬁvatobwldmai,qaimmﬁéﬁhryhawl;rr&,;aagwﬁter,
2, 6- Di et hyde-dimgBylaas-mgind HavoesylBt44ihydibpyridin-3,5-dicarbonsiuremethylallylester,
, 4- di hydr opa@-Dishethyl3;(Gmeingitiavbet gai4-dinetohytdined Bzdidacre b stinrem@hyl-aipha-methylallylester,
2, 6- Di et hya.6-BimgByl#e3-imethfiflaromsryIBhL4xdihydiopyridin-3,5-dicarbonsiuremethylbenzylester,
, 4- di haydr oRA-Pictethy! 3 (&mgthglfiavbodrgatut-dimdropyriding, Sedicarhoesdyremethyd-2-oxopropylester,
2, 6- Di net hyaaﬂlme@wﬁé% Wy!hf"ﬂmfbﬁleiWWW@PW%GMWP@‘I@N&% di car bonsaur ene
thyi - 2. 3- dliyg@neep Iester 2,6-Dinmet hyl -4-(3-methyl fl avon-8-yi )-1
, 4-di hydr 0 @Pfﬁvlé-(%ma ¥iipvprstndnld-dindtony @mzﬁa%ﬁl'%fm ERPPRME 2efhoxyethylester,

t ’hlelzo et higgg"m %Yl_ §-WZ h ” ﬁ;![i 1 yqd’:zzgggyr:gm-sédlcarbo@u:gr?zi:yl g-a::hetg%oeat}:;}#e%ter ureme
2,6-Di neth motgyi T' ikt 4 flifydropyidig; 1"8’?‘ P"8‘£Y'B%%’i

e e éﬁ e A e
’2 6- br g gyl (3= i Vi 9@@&"&?5& ﬁ&}’ din 59 Fb‘é s% M tﬁﬁ %Fnlnethylester

D gret hy s dn? 2 Shinethylost
4- di h%ro%gweﬁz% +car onsi ur enet ﬁyrldmsswamonséuremetplyl g\rlr{nﬁtg k‘l\‘yl ester,

2 6- Di met hy3 g-GimkwyARS hﬁéihfﬂhﬁ&ﬁ)@ylﬁf Mdithyddo yrldm-35 dicarbonsiuremethyl-2-(N-methyi-N-

4 di hydr opykibidiglaninopelyiésdrbonsaur enet ﬁy -2-am nethyiester, i5
2, 6- Di net hyé 8-Bime By RS-th{ HaueS It 4 aydﬂopﬂmdltdwddmwaurdmam&a& di car bonsgurene
thyl 20 ( N- niedrphplineldyle@éreny | ami net hyl - ester,
2, 6> met hyd,6-BimeBylra8-mginf avaesylBt, J,‘dilbydﬁapyrldln 3.5-dicarbonsiuremethyl-2,N-

, 4- di hydr opwidagbiyretBleSerdi car bonsaur enet hy1- 2- ( N- et hyl -
cycl ohexyl a6-BigpthgtdH§nethyifiavon-8yiBt Hifiyeitopyridindd.-Bearhotddyrembta-8 M-r@oeyidinetiylester,

4- di hydr op3A-Pidwethy!3;(&meiheifiavboditid drdweromyyitin-3,5fcarbgnsauremethyd.Nippridinet hy | est er

2 6- Di2fret hydimethylethyhestany | f | avon- 8- Izm di hydropyri di n. 3. 5-di car bonsgur ene
t hyl 2, N- i #§-Biethy! @‘MW'@%’P’E? yip! %d df?érfh’y'r&%d"(a@ﬂhsét"ﬁwtm"ﬁ%n 8- yI )-1

, 4- di hydr opetixaminethyissteri car bonsdur enet hyl - 2. N-‘PI per.i di net hyl est e
2 6- Di net h G-legtfgylrﬁ@ Wp\ylﬂ%y%ﬁylhyf 5!:hyfropyndm-3 ,5-di arbonséuremethyl—Z -(N'- methyl)—

r,
d|4rrglt f Id(ra? a& §E 4 (5 - C% [RORS }({ f‘{' J‘TEt h%@{n B-gi a ]f’t JE)uty%ster
, 4-di hydr op i(% l v§ | Eiln- Sdical OEjA Fm&t Iestter
i uup din-g,
t2h6I D|2 N-( s.g LE ﬁ:sé\f%ziram i yiy_éjs eir .Boéﬁa%){gah}gﬁ,&h Py Carbonsgurene
- fylsul vl
2, 6 Di HEt hy t'ﬂsk r;Eﬁwalavon 8 yl)-1, 4- d| hydr opyri di n- 3, 5-di car bonsaur ene |

thyl - ter ta, bidridhr&rs 3R Herstdinivg [ingBVeriddudly &&F%ﬁl@'nﬁéh%ﬁﬁ}u& 1Y biddufeh gekennzeichnet,

4 dlhydrop&g¢ﬂan 3, 5- d|carbonsaurenethylcyclohexylester
2, 6 Di net hy| -afeif eyt lawd Foraaron- 8-yi ) - 1

di hydr opyri di n- 3, 5-di car bonsdur enet hyl phenyl ester,

2 é‘t»mnthyl 4-(3-methyl fl avon-8-yl)-1 '

, 4- di hydr opyri di n- 3, 5- dlcarbonsauPenethyI - ethylsulfonylethylester 35 4.
Vérfahren zur Herstellung einer V&rblndung der Formel (1) nach Anspruch 1,
dadur ch gekennzei chnet, dasg#hag @ ﬁ“gldehyd der Formel 40 0 CHO 50

(nachst ehend bezei chnet mt ne Ketoest(er )der Fornmel 55
45

50
{nachstehend bezeichnet mit (ll)) mit einem Ketoester der Formel

55

LT

J
H

3
-
=
=
=
=
=
=
=
—
—
b,




19 9 111111 11111 1 111 "EP 0 223 744 Bl R200C CH= s

~~~~~~~ C=0" : ' (I 1) R und mt ei nem Enam n der For nel
- COOR~m VH 15 o ePo2zs7aamlld 11 © C ( 1V)
H=N_ 0 RII worin R, Rl, R2 und R3 di e oben angegebenen
Bedeut ungen haben und R, Rl nach ublichen 20 Met hoden in

Fornyl al kyl, Hydroxyal kyl oder anal kyl Qberfl hrt werden k6nnen, unmsetzt, |
oder  b) (II) mt einer Verbi R#885der Fornel CH=- COO al kyl - X 25 o
C t) O~~ O Rlgwarin Rl die unter a) angegebene
Bedeut ung hat und X fur ein Hal ogenagmg steht, unsetzt, und das 30
so erhal tene Arylidenderi vat m t y Enani n der For'fdi1?COORW CH 35

(V) C
(I Ht 2N R 40 worn R und R2 di e oben angegebenen :
Bedeut ungen haben, behandelt wird, und schliesslich ein Am n der Fornel ;
R4R5NH'gyebene nfcnit singgiBiagintdenrardel oder ¢) das Al dehyd (Il) mt ei nem §
Ket oester der Formel (ill) unsetzt, und dann_zu dem erhal t enen
Arylidenderivat ein Enam n der Fornel 45 Be=CH CH C
(Vi) 50 H=N cH "' Rinder R, Rl und R2 die
oben au%egebenen Bedeut ungen haben o er es gielt vvaség%er a) geschrieben

i st, zuYegeben, und der so erhaltepe G,% hyI ester Saur e der Fornel
55 20 H=N R:
worin R, R1, R2 und R3 die oben angegebenen Bedeutungen haben und R, Rt nach ublichen
20 Methoden in Formylalkyl, Hydroxyalkyi oder Cyanalky! tiberflhrt werden kdnnen, umsetzt, oder
\— b) (If) mit einer Verbindung der Formel

_ ?Hz-COO—al kyl-X
26 - : c W)

0 = T~nr

worin R1 die unter a) angegebene Bedsutung hat und X fur-ein Halogenatom steht, umsetzt, und das

30 so erhaltene Arylidenderivat mit einem Enamin der Formel
COOR=
i Cl.H
35 |l: ' (v
HaN = NR
—~ 40 worin R1 und R2 die oben angegebenen Bedeutungen haben, behandelt wird, und schiiesslich ein

Amin der Formel R4RSNH gebenenfalls addiert wird, oder
c) das Aldehyd (ll) mit einem Kstoester der Formel (Ill) umsetzt, und dann zu dem erhaltenen
Arylidenderivat ein Enamin der Formel:

COOCH=CH=CH

CH
[
Cc

50 H=N ~ \R..

(VII)

in der R, R1 hnd R2 die oben angegebenen Bedeutungen haben oder es gielt was unter a)
geschrieben ist, zugegeben, und der so erhaltene Cyanethylester zu der S3ure der Formel
55 '

. gy

*
.
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hydrolisiert, die nach bekannten Verfahren mt einem Derivat der Fornel
R30H oder R3X, worin.X ein Hal ogenatomist und R3 di e oben angegebene
Bedéut ung hat, verestert wird. eo 5.0Verfahren nach Anspruch 4, dadurch
gakennzei chnet, dass Reaktionsweg a) ffn einem niedrigen Al kohol,

vozugswei se Ethanol, 2 bis 5 Sy#anidy an der R~ckfl usstenperatur

) Ver f ahren nach An'spr uch 4,
dadur ch gekennzei chnet, dass di XS Reaktionswegs a) in 25

ei nem chl ori erten Kohl enwasser st y 3} se Chl or of or m der Zusatz’
von (VI) in einemniedrigen Al kofol, vorzugs®ef se |sopropanol, und die
optional e Ursetzung m g_de@ AQLARAIRSNE 4y D nethyl - frremn) d bei hoch
Tenpegpat ur, vorzugswei sé bei durchgefuhrt wird. 7. Verfahren nach
Anspruch 4, dadurch kekennzei dass die erste Stufe des Reaktionswegs
a) in 30 el nem chlori artenzrohl gwasser st-of f, vorzugswei se Chl orof orm
dann der Zusatz des Enamins in kohol, vorzugszei se | sopropanol , die
Hydrol yse der Saure in D nethoxyethan und die Veresterung in

D nmetfayl f ormam d durchgefahrt wrd. 8. Verfahren nach Anspruch 4-7, dadurch
gekennzei chnet, dass di e Umandl ung von R und R zu der 35 Fornyl gruppe
durch Cycli &v@plmg die neoh bokantdpm Weriatyemi it efrem Aetival ar IFprmstiBIOH ader RIX. waiy Xn R
oder Rl genisiiziagersion) iRioRg BB Rip lobenangegehede BedawurgLhet MorepREtf8] gende Hydr ol yse
mt Chl orwasserstoff in Aceton des erhaltenen 1,4-D hydropyridi nerings mt
der oBerf aHQFJE é'bé‘ﬁ‘éhAﬁP&’F’kdxg 'T?V ?Jlg frichpet ‘F?sf)cf@?kt'?ﬂsweﬁd P §Bs™, (RiedrigRp 1
K-0\— 9. VANl yozyosHelea ElRaIoE BisifeTionderp/ana el @b Cof F&é‘ﬁ@?????@?’éﬂh verysndeteq o

Umnand!l ung Y8’ 8rghee ‘H‘"dzu der Hydr oxyal kyI gruppe durch Reduktion der

ent spr e%he{)éjrﬁ r|1: (rjlgcrIDI n"sa‘r!u kc“ I;i%fa etnnzel F\ne le rg% G QesA]L( on4We 4 8,
VOr ZUgswei Ege ﬁiu hg%gm rofo alglgm ,%é
EIS

dadurch ge ﬁnE sB | Ildrepns t ﬁ\rA R ﬁb n Dlmet
Cyanal Kyl ol Qo i gt g (el ﬁmn it pirb-L
Hydroxyl am n und Essi gsdureanhydrl d durchgefl hri wrd. 11. Pharmazeuti sche
Zuber ei tAINg&HRAnEh macGaAng;brwﬁWdMI 1ekednSelifiet, Madskdid Brstd MO H&Y Ré¥ktlonswegs a) in
r el-axdger engifdm Bhibriortst! KBhighasiBrstof) el TRidlofkrhl adnh NP ZE6R08dsC ERmind SR
Har nbl ase) Aok adiRigsteiss! BogRopaml, diécHyaiolysd i@ SA@E indBimethoxydtitn Bd dié VpreftaOiy in
Anspruch 1pkmthyieiheda geaiggutetvar. Tr ager und Verdannungsmittel . 12.
Phar mazeuti sche Zuberei tungen nach Anspruch 11 fOr die oral e oder
par ent eréal Werldbrea baobi Anbpiwry) ,4-1) idedusah rgeikeinneeigiset, gassalimUnedndindDomahudd R1 i dse Art
von Aslsznei RernyigiuppeadureimByetisignungsSdiner Verbindung der Formel (VII) oder (Vill), worin R oder Rt
e ggminales Dialkoxyalkyl ist, und dann durch nachfolgende Hydrolyse mit Chlorwasserstoff in Aceton
des erhaltenen 1,4-Dihydropyridinerings mit der oben angegebenen Dialkoxyalkylgruppe in R oder R1,
durchgeflhrt wird.

BUMR

\_40 9. Verfahren nach Anspruchen 4-8, dadurch gekennzeichnet, dass die Umwandiung von R oder R1 zu der
Hydroxyalkyligruppe durch Reduktion der entsprechenden Formylalkylgruppe mit Natriumborhydrid in
Alkohol, vorzugsweise Ethanol, durchgefiihrt wird.

10. Verfahren nach Anspruchen 4-8, dadurch gekennzeichnet, dass die Umwandlung von R oder R1 zu
45 siner Cyanalkylgruppe durch Umsetzung der entsprechenden Formylalkylgruppe mit Hydroxylamin und
Essigsdureanhydrid durchgefiihrt wird.

11. Pharmazeutische Zubereitungen mit Calciumantagonistischer Wirkung und/oder mit relaxierender Wit-
"kung an der glatten Muskulatur (insbesonders an der Harnblase) bestehend aus einer Verbindung der
50 Formel (I) nach Anspruch 1 und sinem geeigneten Trager und Verdlinnungsmittel.

12. Pharmazeutische Zubereitungen nach Anspruch 11 flr die orale oder parenterale Verabrsichung, die
sind in der gewdhnlichen Dosen fiir diese Art von Arzneimitteln anzuwenden.

z | AR 0 0 L .




