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Bayer Akt’i e esn) lcosbbh ApplichiasiNo.PBINPSALIE Organi sed under [edg
Ger many, of ameE2s mwcgrymny do hereby declare the inv§
we pray tham ye granted to us, and the nethod \by
to be perfori® %)mmgaega&{ﬁbﬁbﬂﬁjbﬁs){m&ﬁb‘bﬁd in and by the\ sy T -
statenent: - ?mmuommmﬁcam@isfh@ /40% REANE7 /607 CBYD 57900, g tain
new unsynmetri cal "1, 4-di Y02 opyri di ne- di car boxylic acid este pr ocess
for their pr ods2y ieiex atadeeptdnce t hei r medi ci nal use, especially as coronary
agents. It has al r €26y 18701810 153 A531NB4 1535 1600 200 202 -
2, 6- dit met hyl - 4- pheny| - ,g@g@g@?@lﬁ Y#‘gj@ @?}gfﬁyl ic acid diethyl .
esteris obtained if bengigl 3 63636898 31X Wdﬂe ester 10 10 IS
reacted with [err]am noce2ind2erdl¢ 638 652 Gﬂxh 1 mtﬁsc 66X met oacetic acid et hyI

ester and anmoni a (Knoevéﬁa@élﬁssl_’)@ 79Y3 BE SymTetrl cal
di hydr opyri di néﬁl)ﬂm w Qﬁs;ERWe B whilst the
unsymetrical esters .of tﬁ ri di nes have hithefto not yet

become known. The present(s4 mhsm§m1irrmﬂﬁﬁwﬁsmm:ﬁal 1,4 -
di hydr opyri di nedi - % car lnmmbtm\najst/éters of- the gener al

formula - [err] -g)lnv\/mcthsa

phenyl radical ca aWe TENGE & ¥ @fwyaétls i kyl 20
group [n being O%ﬁ a&'ﬁ%@aﬁ '&afte amg?zﬁam&ﬁ?erﬁﬂyng at

| east one al kyl ¢ ©pardk yegidaidrtoﬁd’ afiothOg&hodetlyGiliich 5t xsmhﬁtputdmat to t he
t ot al {nunber gof shwwcvla@rﬂes:ﬁb@mmé@y fatlowjng yatement: m)st thre a

napht hyl , qU| nol yl.. E!}f‘?%t‘fﬂjdm ﬁ;ﬁs ot ﬁ, —
pyrryl rad| cal Opgdpgjm YeotoRry o F‘gl eas@? ‘gﬂnﬂ'}for alﬁ'oxcjlﬁigirz;up o

hal ogén atom-as a3suhsh€sta1mdtr beaﬁdlsclosed that 26-dimuthy -4-pheeyl+1dediuydrbwn
different ang are sé-&'!,clir %Y#ymmm i eﬂlﬁi étbfﬂaﬂgmemm%lcc#‘ gered- cHRi n

al kyI group and i ester or acetoacetic acid ethyl ester and

ammonia (Knoevenagel Ber. 31, 743 (1898)) Symmetrical dlhydropyndmes have

been manufactured by this method, whilst the unsymmetrical esters of the 1,4-dihydro-

_ - pyridines have hitherto not yet become known.

BT 5 The present invention now provides unsymmetrical 1,4 - dihydropyridinedi- =~ 15
Coh carboxylic acid esters of the general formula: —

’ H R
rR%00c - .Coor¥

nl
', H e3
: 1
: in Wthh ‘ ‘ ( )
LR Risa phenyl radical carrying at- least one nitro, mtnle, azxdo, or’ —SO,.——alkyl
; 20 group [# being 0, 1 or 2] as substituent and optionally also carrying at least one alkyl 20

I _ ‘or alkoxy group or halogen atom as substltuent, the total number of substituents
. : carried by R being at most three; or a naphthyl, qumolyl -isoquinolyl, pyridyl,
pyrimidy}, thenyl, furyl or pyrryl radzcal optionally carrying at least one alkyl or
alkoxy group or halogen atom as a substituent; '
25 R? and R® are identical or different and are each a hydrogen atom or a straight- 25
or branched-cham alkyl group; and -
R? and R* are different straight- or branched-cham or cyclic, saturated or un-
saturated hydrocarbon radicals, the carbon chain of each of which can be interrupted
by .one or two oxygen atoms and can carry a hydroxyl group as a substituent.
.30 These new compounds dlsplav 4 strong coronarv action and_anti-hypertensive 30
properties. '

B [Price 25p]



[err] are different straight- or branched-chain or cyclic, saturated or un-
saturated hydrocarbon radicals, the carbon chain of each of which can be
interrupted by one or two oxygen atons and can carry a hydroxyl group as a

"substituent 30 These new conpounds display a strong cor onary o
action and anti-hypertensive 30 properties. [Price 25p] 2

1, 358, 951 2 The i nventi on also
provides a process for the prodLi ' of the. unsyrmetrr cal 1, 4- :
drhydm}rvrrdrnpmp_ i et FEReEa a2 (1) in
whi ch an yli defMge {neann mdmpwdcsquybss &»ramrptbdmbm ch:funtyhmegnealeﬂal formul a: -
COR [err] 5d!hvdropyrlg1§ ﬁﬁ@rcowqundls mﬁﬁﬁﬂrﬁw&rﬁbﬂyw&h acrd ester of
the general ° &F E‘)hc[a‘é’ aal:idat e hia.and a. .

[err] - ket ocarboxylrc acid ester of t hecgrneral formula:: - [err] "
(rv) [in v\,hrch ‘general formulae (I11), /(111) and-(1V) R [err] are asu

. defined 10 ““ .. above] in wat - I nert organic, sol ve(FFt) -as.-di |- yent.

I C Surprr Si ngI y,.the unsynmmetri cal gRds of the invention shpw a

subst antial Iy hi-gher coronary-dil atr ng action.than the known syr@rr cal

1, 4- di hiydr oisyseic rivisr W'ﬁhren mmpwrbds’hoﬁcutherpregmrdrfommas—-r epresents an .
enri chment of  pharmacy. The r n the process t he |nvent|on
may be illustrated by the fol ﬁg,c éﬂ_i%ﬂ I ng equati on, Fl%vvhr ch !
3'-nitribenzylideneacet oacetic: acmd, nmet hyl ester- and- [err] amno-. 15 -
crotonic acid isopropyl ester are used as starting conpounds 20 or .
[err]-al kyl °b%b8mﬁwd2)ﬂ‘k%§ﬁ%V1§fIW°W%ﬂFrgﬁmU? frmd$ire groups, and * -
which is optionally additionagdyes.t L -by.one -ar al kyl, al koxy -
or hal ogen radicals, preferably by halogen; especrally by chlorrne t he
t ot al nunber[uwhlthmn@dligmulau@m ﬂllbemh h&%gf,lganﬁrl?éfaeml#ﬁ,ueq or 2"

.|-.

repred@nts & E‘ﬁ)% °ri‘gmw§g§l”r ‘yll {ﬁ%ﬁw GHenyI

furyl or yrhrgy al kyI

al koxy or bmp%ﬁ:m; |thlﬁﬂ'.ﬂre&hd@)&)hc§hﬁu y substituent on R
25 prS%erablly é‘hi“-&iﬂﬁn ‘?rnt? ShhenuepEon mEve _‘ f?‘l‘?"’be un&erstood
as f1ddrine 1 Y‘ c ...‘ uia pyrr

t henyl and fury radica are pre’?era y ustrtuted by an aI kyl radical
with 1-2 carbon atons and th&o%)p/rr m dyl . radr cal is preferably additionally
substituted by 1 or hox thoxy oups: /[:'??rr] 30 30 - and ¢
[err] which are identi 91‘C'(§43‘F'I'3er'bnt'zN %ﬂﬁﬁ@rﬁ'&t{ly TePresent hydrogen -or a
strai ght- chain or branched al kyl ‘radical with TcH carbon atons, especially

. the nmethyl group. R2 and- R4, ‘whi
anot her, each represent a strar
unsaturat ed hydrocar bon r 1A,
especially an aliphatic¢ hydrocafbgpn: cha\rmsvvrth 1-3 carbon .35 35 '
atons, the hydrocarbon chai nuf |’ﬁg tionally interrupted by 1 or 2 oxygen
atons, preferably- by one oxygen %t om and/or substituted by a hydroxyl

group: The starting conpounds which can be used according to the invention

nasust al ways be -di f f erent from one i
- chaip, branched or cyclic, saturated or
pr@g A&%y with 1-6 carbon atons,

are al ready kpnéwhe G@e%hhﬂt}’éﬂﬂ )ﬁ(é‘%b@éé&lvdc%@remﬁhg t hods. As
| th a’,q% stituti by one or mMore nitro, nitrile, azido 20
exanplygs % Ou ':ﬂg;ﬁ& ,’ especially by nitro or nitrile groups, and which is

" optionally additionally subsutuuad by ‘one or more alkyl, alkoxy or halogen radicals,
preferably by halogen, especially by chlorine, the total naumber of the substituents
being at most 3, preferably 1 or 2; or represents a naphthyl, quinolyl, isoquinolyl, .
pyridyl, pyrumdyl thenyl, furyl or pyrryl radical which is optionally substituted by 25
25 alkyl, atkoxy or halogen; the alkyl and alkoxy groups optionally substituent on R~ .~
.- preferably contain .1 or 2 carbon atoms, and halogen is to be understood as fluorine,
.chlorme or bromine. The abovementioned pyridyl, pyrryl, thenyl and furyl radicals
~are preferably substituted by an alkyl radical with 1—2 carbon atoms and the pyrimidyl .
radical is preferably additionally substituted by 1 or 2  methoxy or iethoxy groups. R 30
30 and R? which are identical or different, preferably represent hydrogen. or g straight- . . >
: .chain or branched alkyl radical with 1—4 carbon- atoms, especially the methyl group.
R? and R¢, which must always be different from one another, each represent a straight-
chain, branched or, cyclic, saturated. or unsaturated hydrocarbon radical, preferably o
with '1—6 carbon atoms, especially an’ aliphatic hydrocarbon chain with 1—3 carbon 35
35 © atoms, the hydrocarbon ‘chain being. optionally interrupted by 1 or 2 oxygen..atoims,
. preferably by one oxygen atom, and/or substituted by a hydroxyl group.. -
" 'The starting compounds which can be used according to the invention are already
l;:own or c:al be manufactured according to known methods. As examples there may
mention: . :

:’Qi) .



1, 358, 951 3 a)

Yi dene-[err]-ketocarboxylic acid esters. 2'-Nitrobenzylideneacetoacetic

acid nethyl ester 2' nitrobenzylideneacetoacetic acid ethyl ester,

3' - ni*TTopEnZyTraeneacet oaceti ¢ aci d nethyl ester, 5 3
ni t robenzyl i deneacet oacetic acid ethyl ester,
3' -nitrobenzyl i deneacecoacetic acid isopropyl ester,

2' - cyanobenzyl i deneacet oaceti c aC| d rretmlgspst er, 3
- cyanobenzyld ceteacete—acta—ethyt—ester '
2' - cyanobenzyl i deneacet oac t i € ath’d’ c“’é‘g"!”ér““d esters.
2' - cyanobenzyl i derie $:1G0r 1
10 4' -nitrobenzyl izdg il&ﬁ&é&da&uéiﬁduﬂnﬁﬂiﬂ est er,
3' -cyanobenzyl i deneaﬁdtemmeamomudaoei iyl east er : 5
3' - cyanobenzyl i ded& “jﬁ? F‘teést er '
4' - cyanobenz/\él i de _%gﬂ xm };‘%{2
3 -nitro-4'-< or RIBRaERicaRCRIdI p}op'ychsf&t butyI ester, :
15 3' - ni tro1 hlzb-mmb idmdmcmtamc@t'll greaci d i sopropyl . ester, 10
3'-nitro-6'-chl org&‘ﬁ enmem c df‘gh#c Gcycl ohexyl ester,
3'-nitro-6'-chlorg %Cﬁ |§,0%;§§ﬁes§{. hyl ester, )
3'-ni tto-4' - met hoxybradylz ¢yl aqtard et hyl ester 0
2'-nitro-4' qget ho%ﬁ%@mmmma?r Uﬂ% ‘ester, 15
20 2'-cyano-4' - net _ ML ester
2' -azidobenzyl i deryz%'%t E% el Ezd W lester, -
2' -azi dobenzyl i demmtmebxyhenmddee&hyduaeeﬂme;hyl ester,
3' - azi dobenzygl i de o egeqoptoncnt kester; 25 20
4' - azi dobenzyl i derBEERRACE Ches L A yl estes; o
25 4' -met hyl mercapzr ) G4t gegt&yq:e@&,l d et hyl ester, -
- met hyl ner capt obi!rm ébmmmtkmameetctdcpregaxgﬁl estehyl ester, - .
2' - sul phi nylaset hyl 'éﬁ FerEIaac c’étdl‘éeﬂé’é&’%“ ester, _' '
2' - sul phonyl net hyl URa et £ ﬁcaﬁddﬂ@ﬁbpyl est er, 30
4' - sul phonyl et hylb&amﬁ' deﬁ&efoa&ucam dOmehyn\WeepSt er :
30 (1'-napht hyl i de{silpiweylmethwitcnzy h@gm:ttqmtm;dld iseprapyl, ester, -
(1' - napht hyl 3dene) b?G'P A tie agid eyl ester, 30
(2' - napht hyl i.dene) ¢ g&, Q&fﬁfr SR
2' -ethoxy-(1'- naph@hydphﬂﬁide)ep&ah&&cedid echﬁcasteb met hyl ester, 35
2' - met hoxy- (1' - nap¥tathers-af-prehthy mhmmc mhethylfpster, est er,
35 5'-bromo-$1' ai“p;\ gt Ig% ﬁ‘t gz’f’féf‘ﬁ ester', 35
(2' - qui nol yl ) - met hgr hdripasde dt&cea@hgd te,es er, '
(3" -qui nol yl)ymet hy{3f: -‘;w--;w Bl MaMcbmacettcladtd&tﬂyyhstee,st er,
(4' - qui nol yl ) - met hi#-Aeratyd-m Y'E“F‘E‘“’H@:P?f eh ster, 40
(8" - qui nol yl et hy i fETeas S oz (o) r 4040
(1'-ISOQUInolyl)neahw&mde Eﬁ&ﬂh@ﬁ&ﬁhﬁ&m&ﬁh&nﬁﬁ&h&tﬁGSter
(3' -isoqui nolyl) neripylidybietheldeananedestd mdimetdylmmyl ester,
e _
a- pyri dyl met hg/l i deﬁgﬁ%ﬂg@%ﬂﬂ?‘ﬂ‘m mgtﬁ%]‘ Witer, 4
e-pyridylmethylideneacetoacetic acid propargyl ester,
e-pyridylmethylideneacetoacetic acid cyclohexyl ester,
B-pyridylmethylideneacetoacetic acid 3-methoxyethyl ester,
i8-pyridylmethylideneacetoacetic acid ethyl ester, _
50 7—pyr1dyimethyhdmeacemacet1c acid methy! ester, . 50
6¢’-methyl-n-pyridylmethylideneacetoacetic acid ethyl ester,
) 4 6'-d1methoxy—(5’-pynmtdyl)—methyhdeneacetoacenc acid . ethyl esrcr,

(2’-theny1)-methyhdeneacetoacenc acid ethyl ester,
- (2’-furyl)-methylideneacetodcetic acid allyl ester,
55 - {2’-pyrryl)-methylideneacetoacetic acid methyl ester,
_ 3'-nm-o-a-benzyhdeneproptonylacenc acid ethyl ester and -
- a—pyndy]methylxdenepropnonylacenc acid methyl ester.

25

55



a- pyridyl met hyl i deneacet oacetic acid ethyl ester, 45

a- pyri dyl net hyl i deneacet oacetic acid ailyl ester,

45 a-pyri dyl nmet hyl i deneacet oacetic aci d propargyl ester,

a- pyridyl met hyl i deneacetoacetic aci d cycl ohexyl estery i :

[err]-pyridyl net hyli deneacet oacetic acid [err]-nethoxyethyl

-pyridyl net hyl i deneacet oacetic acid ethyl ester, 50

_[err] Pyrldylnethylldeneacetoaqa klna0|d nmet hyl ester, .
506" - yl - ester,

, 6" -di nmet hoxy- (5" - pyrrnmdyb)na&h%hmdeaeagatoacel|c acid ethyl ester,
(2'-thenylfmnuhh@¢ad@néﬂcamoacetlc acid ethyl ester,,

(2' -furyl)?2 éf‘ffacet ic acid allyl .ester, ‘55 _ o
(2 - Pyrry ﬁﬂ gt oacetic acid net hyI est er,. - \J
3" - ni*t r 0- aademacEyd is@wpolpesenyl acetic acid ethyl estér and - S N

55 a-pyri dwz:‘?g‘ddbmépﬁtgprl onyl acetic acid nethyl . ester. 4

1, 358, 951 ¢ S ld esters.: Forrryl acetic acid e,g,’\ | ester,
acet cetlgc lor & xyey %gig,ac}etlc acr d et hyI ester acet acetic

aci d ropy lacemadetia acid (a- or 8—)—ptopoxyethyl ester.

ester,

5 acet oacef“f"@a"&ﬁq #Fi Gpywdrexyethyl estercet oacet i ¢ acid butyl est er,

acet oacetl (ol E‘é r,' acet.oacetic acid (a--or !
[err] b&&aﬁﬂ ﬂ, s 'acetoacetlc acrd [err}- etho ¥ethy|
esters; m@wnylacwc ac1d methyl ester, - ' ©.710 acetoacetPc aci d.

[err])-pro m etoﬁé\getlc aci d (or ) hydroxyet hyl estet .
acet oacet i y ¢ ﬁg oaceti c . aC| d propar gyl ester acet oacet iCc
aci d cyclohexyl ester

15 prepi onyI acetic acid rre)t rEjzbwm@:tanbwthqompesmyl acet i c aci d et hyl zgst er

propi onyl a ester. and but yr yI acet I'c. aC| d: et hyl ester. c)
Enani nocar %@gﬁﬁzﬁ?@? gﬁ 20

[ er r] Am no@tagiifabtbioniél adidl p ester [err] am nocrot oni c acid ethyl ester,
[errpsam n@amtommucauddllyilswropyl ester [err]-am nocrotonl c acigg propyl

ester, 25 ﬂ-ﬂgggggr aﬂ‘d %ﬁ‘ﬁﬁiﬁé olnl c.acid allyl -ester,

25 [err] BARHAQ6tbs ’ester, efrr]- amnocrotonlc aC|d
[err]-net hﬂmyﬁio&ytbmesduere,pr ylaseeiocr ot oni ¢ aci d [err] et hoxyet hyl ester,
[ err 3o ani n%emetogprpmc acid o qsgm ropoxyet hyI ester, . . 30 i
-aminocrotonic acid cyclohexy e
© fB-amino-B-ethylacrylic -acid ethyl ester . SRS
Possible diluents for use in the process of the inventiori ‘are water and .ail inert S
_ organic solvents, These include, preferably, alcohols such as ethianol and methanol, - S
35 ethers such dioxane and . diethyl éther, or glacial acetic acnd, pyridine, - dlmethyl- 35

formamide, dimethylsulphoxide or- acetonitrile.
The reaction temperatires can be varied over a wide range "In eneral, the
reaction is carried out at. betweeu about 20 and about 200°C, prefetably at the
: boiling point of the solvent.
40 The reaction can be carried out at normal pressure but also at elevated pressure 40

In general, normal pressure is used. -

E In carrying out the process according to the mvennon, the substances pamelpatmg
in the reaction are generally each employed in about molar amoumts The ammonia
used is approximately added in excess. - .- .

45 - The following may be mentioned’ mdmdually as new act:ve subsﬁnces . 45
' 2 6—D1methyl-4-(2’-nmophenyl)-l 4-dxhydropyr|dme-3,5-d1carboxyhc actd .3'— o
methyl ester-5-isopropyl ester.

2,6-Dimethyl-4-(2’-cyanophenyl)-1 ,4-d|hydropyndme- ,S-dtcarboxyhc acxd 3- _ X

methyl ester-5-isopropyl ester. ' L

50 2,6-Dimethyl-4-(2’-cyanophenyl)- 1,4-dthydropyndme-3,5-dncarboxyhc acnd 3-ethyl 50 S
ester-5-methyl ester. AR

2 6-D1methyl-4-(2'-mtrophenyl)- ,4-d1hydropyr1dme-3,5-dlcarboxyhc ac:d 3-ethyl R
ester-5-methyl ester. : . o
2 6-D1methyl-4 (2'—mtrophenyl)- 4-d1hydropyndme-3 5- dzcarboxyhc acid. 3- T
55 methy! ester-5-8-methoxyethyl ester. 55
2,6-Dimethyl-4-(2’-nitrophenvl}-1 4-dihydropyridine-3,5-dicarboxylic acid 3-
propyl ester-S-isopropyl ester.
2,6-Dimethyl-4-(2’- ~cyanophenyl)-1.4-dihydropvridine-3,5-dicarboxylic acid 3-allyl
ester-5-isopropyl ester. _ ,
60 ,6—Dxmethyl-4-(2’-mtrophenyl;—l 4-dxhydropvndme-3,5-d1carboxyhc acid  3- 60 -
methyl ester-5 -pmpargvl ester. :



30 [err]-am nocrotonic acid t-butyl ester,

30 [err]-am nocrotonic acid cycl ohexyl ester and
[err] am no, [err]ethylacryllc acid ethyl ester. Possible diluents for use
i n the—proeess—of—the—invention are water-and all inert organic solvents.
These include, preferably, alcohols such as ethanol and nethanol, 35
et hers such di oxane and diethyl ether, or glacial acetic acid, pyridine,
di met hyl - 35 formam de, dinetgglsglphOX|de or acetonltrlle The
reaction tenperatures can be varied ov H—-gemeat——t1e

reaction is—carri ed ;@ubimethylAQB\ESHopRIHDLI4- &@damﬁmtaeutdmmemc adjd 3thyl
preferably at t hestredi-tnetnd) epoi nt of the solve e reaction

can be carried out & IP\‘E‘F‘hﬂt“‘( @%Ml d‘%‘ldgﬁy'éf'tneérse‘t}‘éfbéﬂ'l‘bréggurae

M dar HAEHe-

40 In general, ndf gﬂ; d3 -muﬁﬁtgnyl)-llq Sifopyridfe-99 carbRPlicD I d2i2€ 3S 5
accordig ta@ the m@yﬁg&dﬁs her.subst ances participating in the reaction
are general ly each @mpMedmd ﬁiﬂswb‘a!lt- 4roBar niepbenyd s . L4THdibydrepisidig - dded i's

appr oxi mat ey adcﬂ!‘a fig, ‘hY‘4’§“‘5"S°P_‘°P-‘f! ester. nti oned
i ndi vi dual | g Qs r\;‘i‘éél- ﬁuﬂgﬁgﬁ S;Jttérorhengl) 1,4 dnhydro;-ag;'ﬁmz 95 aEXi%&grg”Rté p&hyma
2, 6- Di met hylo-4- (2" ma-nmh 3)-nitkopheryi) N ycltilyippyiriding 8,5 Sicarbekylrar baky 13- acr,d
3 net hyI ester 5-1 \PHB-prapoxyethyl ester.

, 6- Dismet hyl - 4- (272 0'3[,3 mﬂmﬁ'}qu‘WBVW@f“ﬁésfmgbﬁﬁyk rB8%y13c acid
met hyl ester - 51 SODHateib1-£3t Sitrophedy1)-1,4-dihydropyridine-3 5~d1carboxy11c acid 3-ethyl 15
, 6- Di et hyls4 (Zeseesgr-mpqnm ) - 1, 4-di hydr.opyri di ne- 3, 5-di carboxylic aci.d
ethyl 50 %@E D 3 megnhe«rylﬂz-%hyr_ix%{dﬁyﬁﬁzwce@oxykﬁ ity | ) -
, 4- di hydr opyri di | ast t ter.
6. Di ot hyl - B e S5 R Bl PP ami a

Di net hyl - 4- (2m¢r_ﬁ,r
5 20ret hyl ezé erliuﬁetléyér H]--(h‘bt iumx 6t hglﬂor@mb - 1,4 - di - hydropyridine-

e r:g)g Mt ’@vaﬁ'ﬁ? vpsgd g’s medlc}ncarl‘ggxyl Ic
t 95&\1& al spectrum, of acuon

5
c ik £ b
Di met hyl - 4- (2" -cmp}mmohamﬂgémd werp démailitble & Mimhl expedanonyst i ¢ aciZd

3- propyl

5
2, 6- Di net hy| - 43:p-di
d
|

|
, 6
al lyl est éﬁ 5 i sopl)orgnl p@egte@i and50ral, pteferably perlmgual administration the new com-
oD ety - (2 BB @g’é‘ﬁtot,aﬁm@ts e A e S T acia
60 nmeth u&%&ﬁ 105(1 Hedht/ |Bo§1 Ei'Egards the gbsolute intensity of action and
, 358, 951 © o as- regards erhngual resorpuon ‘the new compounds are distinctly superior to the .30
, 6- Di et hy1394- (3hm erqu ﬂqudqsm Theg- laﬂwpbowﬂlbc acid
ethyl est er-5- oy oa "“}%mmn i co
,6-Di net hyl - 4- (3the aﬂo tfaﬂrm’ah Jodsimgvg, copdcion, aCId

met hyl ester- Srwsupropyl ‘ester.
Met hyl - 6-e15hyl ohg‘ tP‘E WWW@@W‘WWW@&%WWW

| ?3 5 ﬁrtr.omﬁhﬁm&n%ﬁﬁxm&msgmth@&&xdl'cafl%ggftﬁéc)p;gf)é;

4 -
et hyl est etEO 5-i sopfopltie newt epmpounds possess a strong muscular-spasmolytic action which
6-
e

c

, 6- Di net hyl #4- (3%&%54 w%%ﬁrt&pm eestinal; tragt usogeRisl race aci d
thyl ester-5 [err Jg S&i 8 the
0 10 L %’%’Z‘p e preparative Examples had detectable coronary

2
3-
2
3-
1
2
3
5
a
2
3-
2,
3-
1
2
3-
2
3-
2-
a
3-
2
3-
1
2

, 6-Di met hyl -4-(3' -ni troph,enyl ) -1, 4- di hydr opyri di ne- 3, 5-di carboxylic acid

. -]



met hyl ester-5,[err]-propoxyethyl ester.

2,6-Di methyl -4-(3" -nitrophenyl)-1, 4-di hydropyri di ne- 3, 5-di carboxylic acid
3- nethyl ester-5-isopropyl ester.

2, 6-Di net hyl -4-(3' -ni trophenyl) -1, 4-di hydropyri di ne- 3, 5- dicarpoxyttcactd-
3-ethyl 15 15 - ester-5- propargyl ester.

2, 6-Di nmet hyl - 4- (3'-n|trophenyl) 1, 4- di hydr opyri di ne- 3, 5- dlcarboxyllc aci d
3-ethyl ester-5-isopropyl este

2, 6- Dbt hyl - 4- (q'-n|frnnhnnul\-ﬂﬁﬂﬁmlhvdrnnunjdlne ? - dtcarbnﬁvllc aci d
3- met hyl est%pmlohﬂxanﬁﬂd er. - - Coronary effect.ar - 0.001 g kg i.v. >
20 20 - »2,6 =» Dhnetﬁyl - 4 - (3" -»nitro. - 60001 o nphenyl) - 1,4

- di - hydropyrr’dl ner: 3r5- d| car boxylic ‘aci® "3- n'eth’ylg té!G/'L’;i:&Vsopropyl
esterg The new §orrp0’Und§ acc_e,or ding to the Tnveritl gn / ﬁs

nmedi cl nes. They,,have, a Er oad and diverse p:har rrapol,,ogomal nfg _-;tvru of \J
action. -In detakl, the %oll1'@w ng main effects were db@innstgfnbilve in ani nmal
experinents: 23 25_” » 8 1) On parenteral ’and’ o% /@f’.é’rab
perli ygual adni;ni st’y at [on lbhe riew com pofinds i Ve M@e ”'vdri nct ‘and
| ong-Tasting dibhati on of. the cor onary vessgl s. ,;I'hl,,s ®O05| @ig/KEni he coronary
vessel s is boosted by a»si @l taneous nitrise-|ike »ef @@ct ngyke isduci ng t he

| oad on the heat’t Bot h»as lgegards the abs’ol ut e’ i ﬁ’teg‘l%% BAi8 %thl on andias
regaggs perl.i ngual resojfptllgn t he new corrp,pund b [ yiex m, S gerl_or to
- the 30 30 » knamwn syrmﬁtrl cal ‘di hydropyri d; ne,caﬂlboxyﬂgyleg aci d7esters.
They influence or nedify tHé heart netabol#smin tssheoﬁnw/m_l‘a savi ng ef

energy. 2) The éXCI tabi Pitygof the inpul. se> forn’ht |”ong us

condggtion systgm i thg hagrt is reduced $o that ,,atom enispEaLy. czgoées a ]

.detectable antisfibmillati @ action results. = s 0005 mg/kg iv.

35 35 . »3) TFhe ton&2of 't he snmooth wascu ar” e _ff'@gﬂsg{czreatly
reduced under t’he actioh o the conpounds 2) Th‘e r’i’e ,, MLt }sv reduce t he.
bl oogs pressure. ,pf nQr oy} onlzs and. hypertonu; anl,;ra,,s " GiigiAkg ie,ncgsbe used
as anti-hyptertensi we a,gentZE '5) The new c:arrpounds’ pbssesux/kg &t rong
nuscul ar-spasnot yti ¢ acti og8whi ch ‘ ’40 40’ » "0'_ renifee R S" itself on

t he smoot h rrusc:[e of, tht sggnach, i nt ésti nal tr,ac ol{-00& ‘="?- tract and
respsg atory sysfem ,,The, newaa conpounds prepared,s i n, ttnas pmfgmagtl 3o Exanpl es
- had det ect abl e scor omar y» ef ﬁfécts at the fol®ow ng- dvos -mg/ig ivl 358, 951,

6 Corrpound of Ekarrpr’e 1 gz _ Cor’bna’ryo ﬁg{kgatvo 001 ny/ kg

8 -

Civt o T T2 s RN 1 mg-/k'- 001
I’Yg; tgs : V. " I ” 9 233 A s » » 'gg :gﬁg lv,. y . 350 008 001
v " - "o ” K . e » s WU iv. S
- mglg » : » 39 C "s: Lo 02  mg/kg iv.

mg/ kg i v 3) »  ow 5, 05 r
- 0. 001 rrgj kg b V., g?conpounds acco,; d| ng, td t %i‘pn the
prepddation of :whl ch 1S de$2:r| bed in the psrepar,:at |”ve0wa iv. 40

.. 2 : » - mg,
» » » 44 » »om 2 o n‘g/kg
N s » 45 © 5 - I” Y 0.1 mg/kg lv ’
» » s 46 » “» e 01 ‘mg/kg iv.
45 ”» » » 47 ” » » 05 mg/kg iv. 45
» » » - 48 ” » » 001 mg/kg iv.
» ” » 49 » »  » 01 - mg/kg_ iv.
» 2 » 50 . .” » . ” 0-01 mg/kg i'.V.
» 2 » 51 » » % 05 mg/ke iv. o
.50 ” »” » 52 ». » » 001 lng/kg iv. 50
' » » » 53 » ”» ” 0.005 mg_/kg iv.

The followmg ‘Table shows the toxlcxty towards mice (expressed as DL, terms ' .
gf mg. active compound perorally administered per kg. bgd; welghtz;f ands';,:fmmw; S
_ osa%le (expressed as mg, active compound perorally administered per kg. body weight) Ce '
55 :(t)lr‘:poculll: ;s Cg:pr&ssmn (:f ttl:'l;eblood presstu;e appeared in hypertensive rats, for the new = 55 -
ccording to e
preparative Exampleg Invention the preparation of which is dwcnbed in the : -



7 1, 358, 951 7 Conmpound
of Toxicity (Mouse) Bl ood pressure Exanple: -

[err]_ effect (hypertensive rat) p. o. ng/ kg p.o. 1
3000 from0.3 . 2 800

1.0 3 . 2000 from 1.0 4 :

630 from 3.1 5 3000 from
0.03 6 7 - ) gogo 1,354,951 from 10.0 7

800 1T UITI Y. L O . 30%

from 1.0 . ound of To:lf@.q. Mouse B:l.oodc Q%sé’e

3000 cg‘;gmple‘ rom. 1 0111 py, y ( ) effe&g)%hypertensive
from 3.1 12 Soo ratyom

2000 from 3 1 14 p.o. waf e p-O-

from 03 15 200" Trom 0.3 16
300017 - . . : . 3900 3000 from fabn0 d85

3000 et fron1 3.1.19 - 3000

from 1.0 ‘ﬂE;358,951 . $ Conpound of .
Toxicity (Muge) 2 ‘Bl ood- &ressure EBeupIe - - from 1t1[Grr] ngdkg

ef fect (hyper
3000

from 1.0 22f.
from -

1000 °

3000 :
from 10.0 30}
1000

from 31.

3000

0.3 25} -

5 33| .

_pn- sive rat) P O rm[ kg, p.o 20
from 1.0}(21 _ 2000 -
5 209000 Hpm 1.0 0 24
S - 800 from. 3.1 26
from . 1.0|27 3000 28 .
. from 31.§ 29 : 3000
4 : _ 2000630 frdwoﬁuiBl 5 31

. 2000 ~from 10.0 34

- 5%  from 10.( - 3000 from 0.03 -

6 2000 from 10.0

;I' 800 - from 3.1

8 3000 from 1.0

9 1000 from 3.1

10 . 3000 - from 1.0

1" 800 from 3.4

12 3000 from 1.0

13 2000 from 3.1
14 200 from 0.3
45 200 from 0.3

16 3000

17 . - 3000 - - from 1.0
18 3000 - from 3.1

19 "~ 3000 from 1.0




35 3000 from 10.0 36

3000 from 1.0 38 630 from
31.5 39 2000 from 1.0 41

3000 42 320 . from 1.0 43

3000 from 3.1 45 800

from 100 46 3000 from 10. 0

1, 358,951 1,358,051 9 9 Conpound of

TOXI Ci-tyr ’ﬂes—s&#—e—ei—f—ee-t-—é—l—bfpe-r-t-eﬂ—-ﬁ-aﬁe rat)
p.0. mpound of - %&K&typiﬁous‘% Blood pressure | 3000
From | OguEguma ot mg/kg . 1000 effect (hyperten-:|. from
0.3 51 2880 sive rat)?'rom 0 A
stated apove, t-he |n-vent| n al so P&sates to the use hunpue.and] vet eri,nary
nmedi ci ne - e ettty eGPy 6arR s aci ¥’
ester co Tpoumls of the invention. 3boe present_' | nve@;.g,,,pn ﬁ)l’@VI des a_

- phar nacegteatr—conposttron-cortarAt-rg—as—atHre~+Rgreeer ',L of
the inveptiogmin adm xturel with adoogwd di | Lent ogp&,; tha@ a soEnt of a
nmol ecul al 86— : 350 xcept i n the
pr esence] of @qurface actilve -agent 205 Theﬂ.‘;ﬁ/engl@n furgher
provi des phat-recett+eat—eenpes Hr—E-6H S—i-agr edi ent “a
conpound} of sfhe invention fin the form of a ser| I eﬂ.&pt 05|§ aqueous
sol ut i onj—Fhe—+Rvertterr—aHse—provi-ee s TR [ form _

- conprisihg apsl0 corrpdund of - ttggol nvent| pn ei t!@ggm aI 9n1e or "i'n adm xtare
with a d : o S—g—rBgi-calen ; fo_r'mof

‘tablets,](ingguding 1.1 ozenges aq@ogranul es), dr a?pﬁ a(psul es| pills,

~anpoul-es slconprising a co wndg q e ihventi ‘either -
al one or mzqdmxture vmthadlllmb "Medlca n-t' as usedlnthl S
SpeCIfIC l;urr RS PllyolbalT7 tH-ser-ete Lv - - : SUitable
for nedital aglninistration. " Medlmaent in dcsage Waoh fHr 8l as- 15 used in
this Spe TT\.:GI.; or—eeafsS hy3| et 24 un .:rm"'et-C f:ChC:’Cer: pnr* O [ tabl e for
medi cal -fd cggt ai ni- ng a dal |y dosgopr a mlti pI e: (l,ﬂg.og,o 1f(pgr tinmes) or-
sub-rmul t | — -tttk 605 of the
i nventi oh V’f@t her the nedi:camentzgoggnt ai ns a exarrpl e, a
hal f, a —h-l—l‘-d-—-e-F—-&—Q-Q-——— erEeF A : _ d-on whet her

_the nedi camegf i-s.to be adm ni stapgd 20 oncé ar, ffq.;,menfy.rgl e, ‘tjv ce, three
tines or_ ' = i asitions
accordi nfy t03;_t he inventi on may fc;roogxarrpl e take t hg bR M40 oi nthents,
gel s, paptes—ereaiBr—Spi-gys—{-Hret-te-Rg—aero4ol- S f; spensi ons,: -
sol utiong angk emul si ons of the a@bbye I | gr edient i g.ggugeug or non-aqueaus

34 3000 from 10,0
35 3000 ~from 10.0
36 3000 Cfrom 1.0
38 - 630 ~from 31.:5
39 2000 from 1.0 - v
4 3000
: 42:-. . 320 from _-11-.'0.-
43 - 3000 - from-- ..'.3__..1 L
45 800 - from 100 -
46 - 3000 from 10,0




25 di l uents, syrups, granules or powders.

25 The diluents to be used in pharnaceutical conposition (e g. granul ates)
adapted to be fornmed into tablets, dragees capsues—and pills include the
followng: (a) fillers and extenders, e.g. starch, sugars, mannitol, and
silicic acid; (b) binding agents, e.g. carboxynethyl cellul ose and other
cellul ose derivatives, alginates, gelatine 30 and pol yvi nyl
pyrrolidone; (c) nnlstur|2|ng agents,lgﬁgﬁlglycerol (d) d|S|ntegrat|ng 30
agents, e.q. 9adar adar calciumc;

agents for retargargorssotutTyn ar t)
accel er at or s, [CemRpun éu%frternary .am\?ﬁg’ Eﬁrﬁi sh?tds %‘gﬁ) %gg?g&ehue
nono-

agents, e. g c%’fagﬂplﬁfcohol gl ycerol50 steara+ ass$0r ptive

carri e;ﬁ/ . kaolin and bent oni te (m) | ubricants, e gmg/tksl cP-35

calciu and S-Sttt a..u sotdpotyeriTyiene gLy cals ;

35 The tabletp, dragees, capsules and Is formed fro e rmacqut i cal
com posi t"rg.p s of4t he i nvention can hé@@ the cust ')marvn'lrf‘%a |n§1)(£5i e | opes
and protectTVe matrices, whichjmy cont [ 'n- opacif]ers. They ait
constituted tnat 2hey rel ease fhe act 19 i ngr edi e1t onI v Nori pre emhty in a
partlcul ar paft of ‘the rntestinmal tract, possibl vyl 4 oV €Y 61 perijod of
time.’ The coalind®, envel opes and pro Q Qive matr ces- rfi°%e felle 40

for exanple, OT polyneric: substances or waxes. The ingredient can also be

e up 1 cr o erespeul oL ed oL LO0EL iR U440 SRR U Bt 1

1,358,951 and veterinary med:.c:me of the new uigyﬁﬁe&rdbéluenu-sdithbe- used
in pharrraceutlc i conposi tions adapted to be forned into suppositories can
for exanpl e beyrhiinesazboxyiieracidl edtexr opmpoxnds 9fnthe Jpventhdments, such as
pol yet hyl-ene gl ycols and fats e. ..cocoa oil,  and high esters ‘%mveq

C
o conol nd (o117 e e pEn sl
phar maceut i cal. d;l’gé, thﬁ:ﬁ xtp’ieferibtsﬁ &hancsseﬁeﬁepand gel s
can for. exanple CtHJBr@skﬂae f ved tJents e.g. aninmal and vegetable g
fats, waxes 5 pdathafifvention furté)tramyﬁesa nahcompe% ?‘E%‘é“gd%laf"t)'at i ves,
pol yet hyl ene gl ydbﬁ'%dlenSPl‘i"’EHﬁE‘s of HEHPY?““"HNP °§f‘|°fé’| P afe“Bnd zinc’

oxi de or ni Xtur es l?%nhkhmoﬁw%%tﬁaﬁﬁssa Jéaeamatmegatun&abmcemﬁsng kons
whi ch-are ppwder Scothpéhnd fithe/isvesidh either alanx orip hm:xnmntwahndxtuhe usual di| uentsl

e.g. lactose, tal c, Hielingshuon rmeﬂetum (5‘? i 9 °f: orescom

silicate, and pol c%g ma a alnces sKgrosol
sprays can 10 e &qntdamnm M Pstlysi@ll Giscr@) coherent

chl or of | uor ydrcpa‘ritxmnmtaﬂlheor Mlmdﬁamnctfomeas

sol utions and enuissd_dm shi “Qgsfm ﬁiﬁ%nt S
(with, of course, B! %& P%E megftrthagf'

mol ecul ar wei ght %ﬁsﬁm onkaﬂw 13pa@sane@ half, acwird, DEBI Ve
agent), suchyas sqlanen s, daitli mhmlcmndagewh@eaﬂ:d nedmdmsmfw o b admimisterefli ¢ 20
exanpl es of 15 sencdprcled exemple s o mv "ely ORE QR¥deal cohol
ethyl carbonate ehﬁ:f -f -QZ\C s m ag),elou(;ag,opyl ene
glycol, 1,3 - but mddh yﬂthe :m@qdeens[ofnnn-aamwm e '
ground nut e@sl], gjluymemp,s, gt@tlcsaaln -ur f uryl al cohol gl yc2d s
and fatty acid esterEoec Pﬁ‘ﬁaﬂ’r‘f’% sm%zrﬂ% feérf?@

s ot L on. " P PRI b e S 2 P ey oy, 20
i f appropri ate b-dgsatrmy;ﬂahle&ﬂut aﬁmeuul PSS gmma,sgehmech are

suspensi ons 3pan caemt pnlyvmtrhwrmbm i hogietizing agentyy e slyfmu(dd déﬂ“Feﬁ'éﬁ‘tgs edp

wat er,, et hyI al cm% e egﬂgﬁﬁb‘”ﬁqﬁﬂﬁg accéﬁtra;,mm, eg(e)qtgaenrtet:nary

ammonium compounds; (g) surface active agents, e.g. cetyl alcohol, glycerol mono-
stearate; (h) adsorptive carriérs, e.g. kaolin and bentonite; (i) lubrlcants, e.g. talc,
35 calcium and magnesium stearate and solid polyethylene glycols. 35
The tablets, dragees, capsules and pills formed from the pharmaceutical com-
positions of the invention can have the customary coatings, envelopes and protective
matrices, which may contain opacxﬁcrs ‘They can so constituted that they release the
: active ingredient only or preferably in a particular part of the intestinal tract, possibly
40 ‘over a period of time. The coatings, envelopes and protective matrices may be made, 40
for example, of polymeric substances or waxes.
The ingredient can also be made up in rmcro-encapsulated form together with one
or several of the above-mentioned dllumts '



25 active agents (e.g. ethoxylated isostearyl alcohols,
pol yoxyet hyl ene sorbite and sorbitane esters), mcrocrystalline cellulose,

al um nium_ netahydroxid = nd 25 fagaeaii-Duh-
m xtures thereof. - Al'l the pharmaceutical conpositions according to .the
i nvention can al so contain col ouring agents and preservatives as.well as
perfunmes and flavouring additions (e.g. 30 - peppermnt oil and-

eucal ypt us oil ) and sweet eni ng aqg_ ___,_._E_(e. g.=-"i-=sacchar| n). The pharlrgaceut [ caI
COnpos. -G-OH-Rg—t-o—the—t-fry Pt oi-y—eonte S=about 0.1
to 99.5, mor- eb_ feme@eltq ngred| ent by
wei ght of b Y Edﬂﬂd‘@] ‘f he

i nvention, gm ' ®actording to the.

i nvent.i on can Tat $hary "':'tiaﬂrtompdsmonsphﬁdxrﬁe:auﬁﬂem'ldagtesaabamsem(tfgetpounds They may

al socont ai 1§ tig the ssb ditngars; ofg: apimali and oreeerably fatpnyax inthe.
nmedi canent {:@fﬁk %%ﬁ{:‘;ﬁ mﬂ“ °¥§§’y- - ‘?ﬁ ls, sigones, BRaRy | one.d\ above in
relation to t pRkitin® RICH hrk IpeiersQ: -dg s PInSSeahmpleV €N} Such

medi CRrent somely thenmlaUdlkms@Ie dmdrcse,mdk,aiﬁé:eaxid,alnmin@ngiyuwneseam n 2 as ‘sol e

dil uent Thegl"dﬁt%cﬂﬁ‘étl’ely #Fel’qﬁl QS ORI apqes. ritsrosch Spmws Fek a et

according t'6 ée o j. 1 Tvers T S A e T ujsgmagrfopot) may be J‘or

exanpl e anyexﬁﬁplfifaa ; N (@8 of b :-'Iawei&z@malm granul es),

pill Sys dr age eslyents dpdng aemplmpegmtbdowe@amﬂta pldese@:c ofSo pefacef theéﬁ forns
/ t.

may be mad eacERs 2eEp; EPSCIﬁC examl’h?s r edi ' Sone,
such as capg) fucs e ; %?ggﬁ;?@glf{}" %W%“P &ﬁ% ‘the portions
of the nedig A3y [Sér p{-' Bt GilEr %1@1}3 x—;erred daily
dose r |rnolyahﬂmalscolsau&ﬁamstdreatrsanorbltolontdummmﬂu@rrents of the inyention.
is 0.0001 tP yerak @dmipigtratigny thefolupiqns gusk emuylsins’ shardq) beyiserigsend, - ef &t abl y

0.0005 to 0. % V-‘;V@(jmg i BlsSdah b dhenSudpr €f €rred dai I-y
dose is 50 diltents; mQhGQBqd;fD gk eﬁjﬁ ﬁ%ﬂ&f SropylRi gloR Birficdd - 05 10 5 ng/ kg
body gi gh abnwmwif-aﬁwam WMME@\D@W pailiyleonchitp bl sobiagt | calys
conpositio e grilslese, shuniti meby e, Ryt WERE Rnown Tn. the

-art, for exaﬁﬁﬁ‘é d¥n "cbxﬂpcﬁﬁ&ds\é@coidﬁﬁrt@%%u‘é& M 1l dofaindi 1 uent (s) to
forma pharmmtagaml anﬂ(lﬂﬁﬁuﬁds@ﬂwélﬁa@perf&mgraﬁmmhﬁﬁﬁ)b aamdon‘sf(uega for m ng. the
" conpogy tiorp r@ntt@nwmmam(aygenmwme(

“invention f Yoy imvisoba- ki iy eloproiue B4 lﬂ%ﬁd’ '§ ure |n non-~ -
‘55 human a H,Eﬂ%igﬁtof Mairsihl v L8% nlsterlﬁg to i V_e a n%q ‘a conpound of
.the inventi on Ialaddigoroto amo:mbnmb(bmme 1mﬂthna:hdphmmutﬁa1 pipdsitiens’ form of a -

“imedi cggrent W&ﬂ" fypn ﬂ‘ﬁem@@rpth eﬁ@za@eﬂcm’@ﬂdﬁ hese sctive” -
“conmpounds W g@%&ﬁg E qTec ﬂmﬁt o eym%e/ﬁ: but pref er abl. Y
peroral |y Oienficie@ Bio®d idirélati &a!&ﬁtﬁo&ﬁbh%" 'tinvenu@ o
i Nt raper i t ofvely|ohedicments rmyanmueudbeyl?s qinﬂbleeﬂﬁe@enght leys thar RoONgLsalel y oOF - o
I nt ra4oenous4‘§'m'-Pr§- ferred phar maceut i cal nﬁga t-i.ons and nedl carmnt s are

therefore t o;% ﬁﬁeﬁ’d t‘né ol A est ration.
“Adi mi nst r at ta8es |(fichda® 1SRh&S Gr -,hgg), ahgegsl, Q "a.g, iahnd | Nt ravenous !
or perl i nguahpoules Some of thtse foudnts mrbeahadblunefer Mymmmaf yhet@mdew ate f rom )
the adsove- nigRed . _ t&s@mchﬂsa Prmecmve%d@srvmch renders the 45

11 and in pﬁ‘ﬂ‘-rgﬂg m%ﬂscm@so ; ué e

of the hunbhe Giveridh: rmdoosu 5 _e : y! weibhy Ipflekadbly’ €act i on of
t h| S subj ect) p@ﬁ tQ 6.1tnkgdkg bogapvnghu For oral administration’ the ‘prefetred. daily dose is :
50 5 to 10 mg/kg. body weight, preferably 0.05 to'S mg/kg body weight. . ' 50
The production’ of the above-mentioned pharmaceutical compositions and: medlca- .
ments is carried out by any method known inthé art, for example by mixing the -
active ingredient(s)-with the dlluent(s) to form 4 pharmaceutical composition- (eg a
granulate) and: then forming the’ composition’ into’ the .medicament (e.g.. ‘tablets):. . L
This invention further provides a méthod " for fowering blood .pressure in. pon- - &5
55 -pre: 55
: . human animals, ‘which comprises administering to. the animal a compound of the = ..
_invention alone. or in: adzmxture w1th a: dzluent or_in the form of a medxcament _
accordmg to the invention. = S '
It is envisaged ‘that these active ‘¢os
60 custofnary ways, but preferably perorally
. intraperitoneally or intravenously) and esp lingually or  intravenously. Pre-
ferred pharmaceutical ‘compositions and medicaments are. therefore those adapned for
perlmglual and intravenous administration. Adlmlnstranoxi in the method of thc mven- .
. tion is preferably intravenous or pérlingual. :
65 - It can at times be necessary to deviate from the above-mentloned dosage rates, 65

\ng body wei ght

!?-be.“d‘mmsmed inanyofthe .
terally (for.example intramuscularly, 60



the type of fornulation in which the active ingredient is adm nistered and

the node in which the admnistration is carried out, and the point in the
progress..of the disease B orinterval at which it {s to be —

L>a -2

adm nistered. Thus it may in some. case suffice to use less than the above
menti oned m ni mum dosage, whil st other cases the upper |imt nentioned nust
be exceeded to achieve the desired results. \Were |arger amounts are

adm ni stered it can be advisable to dlygjggﬂt hese into several i-ndi vi q_rllal..

adni ni st r at=65Rs cve'. +-he—eott-se—of—the

Preparative Exa artlcular to do so as a function of the nature and body welghtt% 'il:l re 1 -
e . dividua eacto is subjecti Eat
Boi ling a sol ut i oD e by A B A R Ra Gl e aad d et hyl
ester and 5.8 g @fw lerhre ledrinisthetionC {s @ireiet dut,a6d the Pibdiy cheqBdgess df heblibeasd of -
et han%éf o 10 w@@dlt is to be- administered. Thus it may in some. case’suffice. to use
|

:2), getjhylthyl 4-( m&&ﬁu& % ﬁg’w %iﬂge@ﬂhm%%ﬁ%(fro%m ‘

et hanol ) YL,Qg«decbV&maoﬁrsetdhéaeﬂgy 15 Exanple 2 Heating-a solution of 12.7 ¢
of 3'-nitro- benzyl'i deneacet’ oacetlc acr d -hyl--ester and 7.2 g of

[err]-am no-crotonic aci d propyl ﬂlﬁ’ of net hanol for 8 hour®
yi el ded - Bodmg a solution of 13 4 g of 3'-n1trobenzyhdeneacctoacet|c acid ethyl ester and .
2, 6-di met hyl -'4- (88 grof B pIPrmidif rebard] Erd(iihra:rsbml | c acid

3- methyl "ester- %6-r1r. {-nirep gwl)r;ﬁ- in AT ¥
et hanol ). 18i el d FE%E ‘tf P°‘E'x }Fg“gm ‘%ﬁ& ‘tft‘l‘%ﬂ’ of 141% g

of 3"-nitro- benzyl i deneacet oacetlc acm}a,aihé y| -ester .and-5. 8 g of.

[err]-am no-crot onlﬂeaﬁﬁg 4l soleibi pf 12675¢ eff 3’infiroB@naylidendacedbdednaid mehyl 8stdrour S
yi el ded 25 and 7.2 g of ,G-ammo-crotomc acid propyl ester in 50 ml of methanol for 8 hours

:2),’ getj Ih;rF ' est @‘:ig @% }tﬁ% n%yg{)o?g{dﬁ‘ﬁgf‘ ¥‘a1cﬁ%§’yif' c mcid

et hyl acet at e/ petrol eum et her) Y| eI d 63% of t heory.: Exarrpl e 4 BO| ling a
solution of 12.7 g of 3' - tro 9 etll acegté cena(};cludal espe ester, 30
7.0 g of acetoacgli °‘§L¥° 1o} E_X % R ot AL S HoLL Skl anmoni a
in 50 M H0 of é 03" n 1#&18)} 1d1ne-3 5 dicarboxylic acid 3-methyl 25

2, 6-di net hyl - 4- (Bster-ril-dllyloqsdaeofwu}m p&ndlﬂﬁyﬁr(bpymhmmmmolmahﬁgbi@dﬁ c acid
3-net hyl est er - 558fcoihegit - ester - of mefid g poi nt 111-113 C (from petrol eum
ether/ethyl acet at egojling £bdhnib® % £A7 ébﬁ‘?[ﬂ{u‘o- @ﬂ&hﬁc&'ﬁmceﬁBacxd methyl ester, Heat i ng

a sol uti onseof 13.7 Qoi()efcet&cetﬁlaﬁd@bpﬁ Iesrden:el métof)memr tih§Q mbst epg and

7.2 g of [err]- arﬂn‘é‘e@b yl- @W_Y‘%ﬂ% opanol

for 10 hours yI el arbox&c Ng!:ﬂ s lel 707€fester of meltmg pomt 1—1

2, 6-di net hyl - é -n ropﬁeny‘{ ﬂ C?I% dropyrl di ne- 3, 5- di car boxylic acid

3- ethyl ester- - ropyl ester of rreExamp ¥oi nt 148 err C (fron&

ethanol). $eld 670°<Hp EH‘:g 130# g of 3’-nitrobenzylideneacetoac f‘}‘y by e

Exanpl e 6. acid isopropyl ester in 50 fﬁﬁf: ;s_ogm{ano or ﬁ%mrf i on of
np thyl-4-(3'-n1u'o henyl) 14—d1hydtopyr1 |

13.4 g of 3 -nrt%&y@%@a 148 C ytbm Ceitial), Y&ld26(g/° of

acet oaceti c aci d theetyr | - pr opoxyet hyI ester and 6 n1 of concentrat ed ammnr a
in 50 mM of_ ethanol for 10 hours yield

2, 6-di met hif - 4- (3" - RickoRhG R of1134r9' %’31590 ﬁdeﬁua&eaéméaéh eayibaiy| i ¢ ‘aci d

3-ethyl ester-5- [ﬁgbfak@aaiey@id @sﬁe&iyl ¢ mhgf @adendate@Sammonia in 75[ err]
C (from petrol eurfOanhefr %gtulﬂ r l%@éwm mpox§ah;?ltm ;étnd;hm
45 Exanpl e,7. He @g;?m y
3'-ni trobe‘r‘lszyl [ d?r’?éa el oacat e I C ac? Y eﬁ 4%6{%‘@ ester and 6.5 g o?
[err]™ani nocrotonlc aci d ethyl .ester i 1en1 of - met hanol for 106gft‘)urs-
34-nifrol
Lot 7 00 e s eyt m ey 1
yielded 26—dunethyl-4-(3’-mtrophenyl)—1,4-d1hydropyndme-3,5-dlcarboxyhc acid 3-
- 50 . ethyl eswr-S-,,B-methoxyethyl ester . of melnng pomt 108°C (from ethanol/water) 50
- -Y1eld51°/° oftheory |
o ' Exa.mple 8.

Bo:lmg a solunon of 13 4 g of 3'-mtrobenzyhdeneaoetoacet1c acid ethyl ester, 7. 1
g of acetoacetic acid allyl ester and 6 ml of concentrated ammonia in 50 ml of ethanol
55 for 10 hours yielded 2,6-dimethyl-4-(3’-nitrophenyl)-1,4-dihydropyridine-3,5-dicar-. 55
. ‘boxylic acid 3-ethyl ester-5-allyl ester of melting pomt 125——126° C (from ethyl _
acetate/pen'oleum ether) Yleld 55 % of theory :



50 ethyl ester-5-[err]-methoxyethyl ester of nelting point 108[err] C
(from ethanol/water). 50 Yield 51% of theory. Exanple 8. Boiling a

| id ethyl ester, 7 1
g of acetoacetic acid aIIyI ester and 6 nl of concentrated anmoni-a’ rn 50 m
of ethanol .55 for 10 hours yi el ded

2, 6-di met hyl -4- (3" -nitrophenyl)-1, 4-di hydropyri di ne-3, 5-di car-. 55 boxylrc
acid 3-ethyl ester-5-al|y| : .grlng p0|nt 125- 126[err] C sfrom

et hyl E . Olanf fhnnry

1,358,951 - Example;?_.., .- 12 Pxanple: '9_.-' |I|ng a

sol ution of & sofuti e@ PRV Hdenes ap ety ?”5’6 yl ester, 7.0
g of acet oac&teuﬁm@@dtcf L3 nirophelil)-1,4dibyaRpEdAL I At ed ammoni a
in 50 5l of ditdibwryic: aﬁdﬁ-&yhm-pmkﬂeda of nngpoml32—-133°C(from 5 U

2, 6- di met hy| ethaely Yidd H7ppfitagt ) 1, 4- di hydroyrr dine3,5- 5° . ‘dicarboxylic
aC|d 3-ethyl "~ esteér-5-propar gyl es ) dreltl ng p0| nt : 132 133 C(frem 5
ethanol ). Yiel dsﬁﬂ:%aqﬁluﬁda%um g oK 3%t wideMliseomdol 4344 g of
3'-ni trobenzg 5 l@ﬂmlmeﬁbfeneﬂandﬂ@i? yéldeder r |

- ami nd@r ot onp !'léﬁgﬁé?m/mm) Jg’%ﬁ ¥?§Y‘°’8 howrs

yielded 10 7 0. e )
2, 6di met hyl - 4- (3" - ni t rophenyl ) 1, Exﬁhphyﬂr opyrl d' -_3 5 d| car boxyl i c. ‘aci.d
Joptc: ' e@f(f rom

3-ethyl ester= Beaggs: edhmlof@!sla3eﬁtrqbsizyhd'
utlon ‘of 14, 2

o “3”?'13‘?23%5%5&5@% "’fﬁm" f’eim"“,éw&% o o

[err]-am noc_:ﬂ:armnlc aC|d aIIyI ester |n_' .rﬁ of ethanol for 10 hour s

yi el ded 15 .
't oxylrc aci d
i3 j% if. r omyp

2, 6- di net hyl -
3-i soppopy! 76 1 &F
et hanol / wat eof) ethaloleﬁodllsaeﬂrs gitiddd G idmel uti on of

14.1 g of 3'3 btge'm &mﬂ wsbpnebpwmetswrsmzo 7.0
g of acetoac eﬂﬁ '?PBT? _ of concentrat ed arrm:)nl ain
50 M 20 of ethanol for 10 hoursm '. Lot E

2, 6- di2set hyl-- 4- mmsblndqnhérlyl 013'41:11' oaktivenci s " '

3-isopropyl &3 ‘ and)¢ mf gopeeptrated; ammor

ethyl acet at Se )SF oI lg" B T
Boiling a so uﬁlsm@ heoktt- 1.-@..OF 3" -nI-Tro enzyl r_:deneacet 04 etl acid-.. . :
i.sopropyl ester, . . 25 7.2 of acet oacetj ¢ acid. propyl ester -and. -6

m of 3ooncentrage ni ‘a 0 x: .k-é‘lh ol. for. 8 hour s yi.el ded30
2, 6-di net hyl 4§ oplr:?m&& o o1 e %

20 oxylic acrd
3-i sopropyl eEker 2;61‘- dirfidthyl-4-(2) nﬁﬁbmyl)l' r!

e -eG m&rm water). Yield
54% of theor}nethﬂxawpﬁml ester of melting point 174°C (from ethanol). Yield 48% - 30 Boi | i ng
a sol usi on off theory; g of 2'-ni trobenzyl i deneacet oacetic acid-nethyl: 3%ster
and 7.1 g of [err]-am nocr ot oni-c: Wsppropyl ester in 50 mM of met hanol :
for 10 hours yi Hedfliagla solution of 127gof2'-mtrobenzyhdeneucemacenc acid methyl’ ester,. -
2, 6-di net hyl 74—(@ acewparatio péid papp traped amnidnis- lnhSQallbbxyl ic acid
o i e a%@g’ml ﬁ B et pgnon)

Yi el d "48% of ; )Y1e1d54%oftheory —2 iro

pl -.l_tifi__.-'. o

Bonhngasohmonof134gof4'-m ' . “'"'actdethylesuerand
5.8 g of g-aminocrotonic audmeﬂlylesmmSOmlofethanolforShwmynelded
45 . 2,6-dimethyl-4-(4’-nitrophenyl-1 yA-dihydropyridine-3,5-dicarboxylic acid 3-methyl = 45
. -S-ethyl ester- of melnng pomt 150° C (from ethanol) chld 85% of theou'y : '

F.xample 17 -
- Boiling a sohmon of 15 2'gof 3’-mu-o-6’-chlmobenzyhdeneacaﬁoaceuc acxd eﬂ:yl e
o esuerand58gofﬁ—ammocrotomcaudmethylesterm50nﬂofmethanolfor10 C
50 hours yielded 2,6-dimethyl-4-(3’-nitro-6’-chlorophenyl)-1, 4-dxhydropyndme-3,5—d1- s0.
. carboxylic acid 3-methyl ester-5-ethyl ester -of meltmg pomt 163—164°C (from . '
elhanol/water) Yield 40% of theory :

. Example 8.
Heaungasolnuonof lS.ZgofS'—mtro 6’-ch!orobmzyhdeneaoemaceticamddhyl .

55 estcrand7230f8-ammocrotomcac1dwopropylesmrm50mlof"" © 585
"hours vlelded 2,6~-dimethyl-4-(3’-nitro-6’-chlorophenyt)-1. 4-dihydropyndme-3,5—dx-



Exanpl e 15. Heating a solution of 12.7 g of. 2'-nitrobenzylideneacetic acid
nmethyl ester, 7.2 g of acetoacetic acid propyl ester and 6 nl of
concentrated ammonia in 50 m of ethanol for 8 hours yielded

2, 6-.di met hyl - 4- (2' ni trophenyl)-1, 4- drhydropyrrdrne 3,5- 40

dicarboxylic acid 3-nethyl ester-5-propyl ester of nelting point 127-28 C
(from 40 isopropanol). Yield 54% of theory. Exanple 16. Boiling a
solution of 13.4 g of 4 -nltrobenzylldegeagetlc acid ethyl ester and 5.8 ¢

of [err]-a nol for 8 hnuré

yi el ded 45 carboxylic acid 3-ethyl ester-5-isopropyl ester of melting point 152° C (from petroleum

2, 6- di met hyl - 4- ( 4ctberfethyipgernted Yield 4104 of heew: opyri di ne- 3, 5- di carboxylic acid

3- net hyl 45 * ester-5-ethyl ester,‘:%&1 igejgtl ng point 150[err] C (from

ethanol) , Yield 85% néauﬁgrmwon oEXE5Pifs’ o-sm.l&dbaﬁyram%&u&é&am@imiﬁ 2 g of
-nrtr\)’6 chl or oen 73@@@%@@&9@@:«;@:@@ termsioenldmbﬂﬁnuﬂs tof

[err] am nocrotonf s(%ﬁf@af’eﬁ‘rr; ’r‘gf °§0‘ 'éaﬂ g'o

hours yiehded 2. FhyT esfer"sgpmpd’ fsbef(% H@ﬁ‘? ld 347,

d|hydropyr|d|ne 3,5-di- : 50 carboxyllc acrd 3 nmet hyl

ester-5- eth ester of rreltl ng 4 o rom et hanoleéhv\{ater)72 Yi e{od

glO% of the : g@ame%% !% Eg %?gl’ qfﬁﬁytS‘F“"- :gf‘mni’loﬁtﬂ: |
-nitro-6'-chl or bhegizyy i (3,75@(,5&“%}{ -dn e %%‘xgﬁ and 7.2

g of [err]-ani nocbnx;rltcrmdsadiy Tksiess B piopyD vehee 5 idltingPo %&%8 35

hours yielded  cther/ethyl acetate). Yield 49%, of theory.
2, 6- di net hyf5(3 -nitro6'-chlorophenyl)- 1&%g%diopyrr di ne- 3 5-di -

1, 358, 951 Boiling a solution of 12. 2 g of Z'Wanobmzyllcicgcage%&ﬁé(%ld eC&ly?' an% et h}/ !
est er-5-i sopropyl Séstﬁfre-cﬁmmmnc esﬂ:ﬁa[mrml]of&h(uio{ 10 BburOyieddd -

et her/ethyl acetaf bégh TOFFY5 igg@box g a a¢idhg3-methyll ut i on
of 14.5 g of 3 -nrghm:é:g M‘&‘wa gdé&?%pg@?pc“ﬁe (687orfi theg- 5

ester and Ap2 g of [err] ami nocr ot oni C Eaggik p50propyl ester.in 50 rr1 of
met hanol  for 10 hourgea glsqiu;dm of 12.2 g of 2'-cyanobenzylideneacetoacetic acid ethyl ester 20

2, 6- di met hyl - 4- (3“n 1 gstef) in o) remauqhéor:-}l Boudhi -
carboxylic acid 3 _ Méﬁ i ] i 36id §F63 C.
mpl e 0 10 (

Yield 54%02fstheoth§myExa ngas |on° 13.4 g

of 3'-nitrobenzylideneacet oacet i c_aci Féampjd 23est er 7.2 25
acet oacetic acid pt Zﬁ?e 8t rl S at M of
et hanol for 8 hou | 64 y 154_ phen{A} wmpltndme_g,s_ _

4- di hydropyso di nediaqrﬁmﬁiccmd- slath)ﬂyéstee-sanyldst& of h#iﬁngasshﬁr 1480 ethgit er of
nel ting point 131act@@[petreliunGie) el pA5i obheom et her / et hyl acet at e) Yi el 0
49% of theory. 15 Exanmpl e 21.

Boi ling a sol ution ofoifg: Qmmua,fofazsewet@ﬁ’e'm»haaepea&es QaCHbs e bt et hy!
ester and 15 5.8 28@‘ of[plemm}u(c oaﬁﬂcraedrn&ﬂ@huerﬁdodnl tnfeshanok Sdr @rhotus yioldedrl  Of
et hanol for3%0 ho ophenyl)-1,4-dihydropyridine-3,5-dicarboxylic ~ acid - 3-methyl 35

pglimethgi-@
2, 6- di et hyl - 4- ( 2% E T RRBPHE, ) mefting rginh 48 e stareDs Yisld fi1em phls8¥ i ¢ aci d
3-nethyl ester-5-ethyl -ester of meltinggpgines. 178 C (from et hanol) Yield
65% of t heor y. 20 _ Heating a solution of 11.5 g of 3'—cyanobenzyl1dene—acetoaceuc

Heating a sgl uti oﬁ5($f° 6?"12"1' et hy|
ester 20 a d 7. 2 3_ lgﬁ'r" T’n@“ﬁpg@ag ggg%l ?)fSO nft0 of

et hanol for 8 hOUYﬁldss%oftheory

: ' Example 26.
. : Bo:lmg a solution of 12.2 g of 3'—cyat?obenzylxdeneacetoacet1c acid ethyl ester and
45 7.1 g of B-aminocrotonic acid isopropyl ester in 50 ml of ethano! for 8 hours yielded 45
2 6-d1methyl-4-(3’-cyanophenyl)—1,4-d1hydropyndme-3,S-dxcarboxyhc acid 3-ethyl :
ester-3-isopropyl ester of melting point- 133—134° C (from peu'oleum ether fethyl
i ‘acetate). Yield 55% of theory

Exam le 27.
Heating a solution of 12.5 g of 4’-methylmacaptobenzyhdmeacetoaceuc acid 50
methyl ester, 6.5 g of acetoacetic acid ethyl ester and 6 ml of concentrated ammonia
in 50 ml of ethanol for 10 hours yielded 2,6-dimethyl-4-(4’ -methylmercaptophenyl)-
1,4-dihydropyridine-3,5-dicarboxylic acid 3-methyl &ter—S-ethyl ester of meltmg point -
163°C (from ethanol). Yield 607, of theory.

50



yi el ded

2, 6-di met hyl -4-(2' - cyanophenyl ) -1, 4-di hydropyri di ne- 3, 5-di carboxylic acid
3 ethyl ester-5-isopropyl ester of nelting point 152[err] C (from et hanol)
Yield 49% of 25 theory ‘Exanpl e 23.

25 Boiling a solution of 12.2 g of 2 -cyanobenzyl|deneacetoacet|c acid
ethyl ester, 7.1 g of acetoacetic acid allyl ester and 6 ml of concentrat ed
anmoni a i 50 nl of ethanol for 10 hOLrs yi el ded 2, 6-di-net hyl

4-(2'-c _ ce 23l 5. 30 di car boxyl i c: acid
3-ethyl _est ef- 5- este:qu; mel. 1e0£2;l nt . 148[ervr] C (from et hyT~
acetat e/ petro tion 8 g2o4 Y-thEnyinieelidbneacers

30 ) m?%% i °°$qu11 ylagstes ih 60 imboF eetaned fur “cflra ’;',e‘fé'f;

2' - cyandbenz ydtliyti e ot P-dicasbexylicoaridl 5m&hgea;&5-
[err]-aninocroconic acrd et hyI ester 6"-.‘-..%145@#&%4 for 8 hoursd
yielded 35 . 0 g p ﬁ 11:;

2, 6- di net hyl a(:&72 T pylldenﬁmﬁao%:&cﬂl aci d
3- rreth 35 Y@kbxerZ;SEmm@p gf "‘F' ,M.n&@s{oerfée?%'pgﬁfro#
et hano % 19pgopyl @hled‘rguel ﬁﬂaﬂmf 20 e ;‘E@E‘ t3rmethybf 11.5 g of -

-cyanobenzy ene-acet oacetic ‘aci-d nethyl. ester, )5 1708t oac_@t Ic
acid ethyl ester and 6 ni' of: conce]g eler.;d arrm)nl a |n 50 m . of 40 ’
et hanol for 8: hBoiling bdhitidxedf 10:9 g of lidriaciin;

2, 6- di et hyI ego |ayid dnedhyi gts cid echyicenei car boxyl ic
aci d 3-net hy ﬁ" %ﬂ@rﬂt@fmmm-ﬁ@w@@w fﬁ} wd(from e
et hanol). Yield 680/o A Py »: @“’E@ﬁh@!ﬂ IYielt)633/, $Pthekiry. ON of 1332 g of '

3' -cyanobenzyl i deneacet oacet i c. acrﬂﬂpyf est er -and 45 7.1 g of .
[err]-am noc;ngtﬁgtP’ES sofugfori efok0I2qEof|a-) ﬁlﬁetbylj]dé'-?“f'-- &hgtgql for 8 hours
yiel de0 45 yielded 2,6_dlm;zmn°°r°t°mc acid. 13°Pfopyl eﬁter in 50" ml of ethanol or 10 h

2, 6- di met hyl et Boprapp AP ECRYE Y L Al fmidion .6 ditimhey By Roxy | i Lg acid’
3-ethyl ester-5- |sopropyl este_-.'o el tRge g ﬂt YiekR40 3 df theory} C (fiom -

.petrol eum et herdoﬁ,{,@!' Yﬁwlg@_,% of theory. Exanple-27. 50 o
‘Heating a soki 70 &fac %: il m%:_mmﬁc&&%é%ttq&ﬁggﬁet oacetic

acid 250 rretglwf eﬂnaﬁolafaws ! gﬁ"’ j#ndmeatbcyhmﬁ@taeiﬁ sand 6.1 of
concentrate i hmmlreiteraf-l R Wo 25
2, 6-di met hyl-- %ﬂ‘@*m@e@a&wpﬁ%mm et ”°’3¥%¥h 24°C (from - |

1, 4-di hydropyr| di. ne- 3, 5-.di carboxyﬁxl C .. |d 3 rret hyl™ ester 5-et hyI est"er of,
melti 5§ poi nt mgnm}lﬁoéfofmsrom 4 hetX&heclend 60‘% Of t_heo_ry 14.

1, 358, 951 af‘ JB-aminocrotonic aCld propargy ester SOml e b;es@B Boi | i ng a,
sol ution of & hgl['; analacggt@éfbgﬁ{n -iqn hyl ®ster and
6.5 g of [eofrt]becﬁyn 2 SFE ?ﬂ@fﬂ%@éf@r(ﬁm o). nﬂd 2 anol for 10 -
hours yi eded di ne- 3, 5- dlcarboxyllc aci d 3-net hyl . est.er->5- et hyl

est er 3pf neltrﬁ l§)0| nt. 142 C Sfrmkgnol) Yi-el'd 45% - oftheory Exanpl e .'
29 Heating azgqf’ fa-r@phth idenyalcdiFibd |ah&i%{ﬁ9 gacetic. acid

met hyl - este2,6-slmlth71-‘2@. ygrlr mn géﬁefahand forsiopb@Pyibiglast er 3n 50 ni.
of net hanol 'SQP&PYIM@Qmsmgg meintlesto C, vield 3go, carboxylic acid 3-cthyl ester-5- - .
2,5-di.methyl -4(2"-thenyl )-1, 4- drhydropyrr I'ne-3,5-di carboxylic acid '
3-net4dyl 10 : Boiling a%’éﬁl&{né 1'3%0 iplecdSi o of rreltr ng point: 121-122C (from
et hanol ) Y|5e8 | Oﬂﬂ%mﬂfrotomc acid Aﬁh - '

' 10 2,6-dim

uN

yl-4- - M40 'Olfor8h
methyl ester f(wnaphﬂlyl) ,4-d1hydropyndme-3,5 dxcarboxyhc acid 3 _e&u? g:teeli?f

ol meltmg pomt 196—197°C ( ethanol) Y1e.ld 45‘7 of theory

45 | Heatmg .a soluuon  Exam le 36.. o _ .
' - ester of 127 g of 4’- 1 - _
and 6.5 g of S-aminocrotoni quino} Ylmethhdeneacetoaoetic acid .
ylelded 2,6-dm§ethy1. (& ic-dcid ethyl ester in 50 ml of ‘methanol ; fm-q smlethyl - 45 .

uinolyl)-1,4-
ester-5-ethyl ester of melt;gg g:,it) zb‘;g' gy(dmpyf‘dme'%S-dlcarboxyhc acid 3-methyl

- ethanol) Yxeld 74°/ of theory
50 Example 37.

Bor!mg a solunon of 9 7 - '
- 6.5 g of acetoacetic acid ethylges:f:rz -Pyrrylmethyhdeneacetoacem acid methyl éster,

ethanol and 6 ml of concentrated amms, 50‘..
carbo:yhfcorac}g ?Eomu;tshsﬂl de‘sitegr-_sz-’gth-d linethyl_4_(2 =pyriyl)-1 ;4-dlhvdr?>;l;nglmse93§}d?f o
ether). Yield 36, of theory yl ester of meltmg point 239° C (from diethyl



Exanpl e 30. Boiling a solution of 10.9 g of
[err] pyridyl nethyl i deneacet oacetic acid ethyl ester 15 and 5.8 g of
[err]-am nocrotonic acid nmethyl ester in 50 nj of ethanol for 10 hours

yi el ded 2, 6-di net.hyl -4-([err]pyridyl)-1;4-<di hydropyri di ne- 3, 5-di carboxylic
acid 3-nmethyl ester-5- 15 ethyl ester of nelting point 199-200 C (from
ethanol). Yield 63% of theory. Exanple 31. Heating a solution of 10.2 g of
pyridyl met hyl i deneacet caceti cacid neth ester acid |sopropyl ester i.n 50
m of ethandl _or 10 hours 20 15

2,6-dinmethyl-4-([err pyrldyl )-1,4- dmh ¢opyr|d|ne 3 5- dlcarboxyllc acid
3- net hyl ester-§nd| b tigns pfel0.2.g Yt"ﬂﬂ@ ﬁmacqoseuc: id methylettiranol )

Yi el d 40% of thggmmmm§ i _‘ﬁgﬂﬂﬁ 8 Jmicictha 9 Rylor & hawss vielfedn . of  11. 6
g Of [err]s ethyl ester of eding poiaGmN O] @eﬂﬁol é"‘“ ST propyl
ester and 6 nl of concentrated anmoni a |n ‘50 of ethanol fos 8

hours yi el ded 2, 6-

¥ Exam le 39. 25
i car boxyy.o acki SUEGY t““«%m.,%e’msf e TR 15315
C (fromethyl agieticit Bé- ﬂiﬁfeﬂlﬁﬁ(wfﬁyn ihydtoB i m&?{ Fi?e 3-.. npl e 33’
Heating al®ol ut F%Soﬁprmd Rstey dfm{lmgrr}opayrlﬁdy GSECh(frlomdﬂﬂEaﬁﬂ).GEﬂ& 529,
aci d yl est ef! . and 7.0 g of [err]-am nocrotonic acid propanyI
estef in 50 n of ethanol- for 10 hourg A Yielded
2, 6- di met hyl - 4- (pyBy Hegting: al softri6li hyﬂrsogowqﬁbnﬁs.aetﬁmﬂen@@&h@é&lah& nifhyd 3- met hyl
ester 5- proparg et 62 g @hnmegtbnm? dpisupropyl kSietr-id 86 nt ethdnoundérfréfiunfor &t hanoI)
Vi eld 42961df t hgQsy, 26gimethyl4-(8" quinolylfotdi %ﬁ dg?:ﬁétd ﬂ’o%}’!lc 1@1 3-
[err]acid ethyl sga;stoe 2@,5’6 eser o BeltinBepoiy 1 8 Fotas fPeingt: (alfoholy yl est er
in 50 M of ethanol for 10 hours yi el ded

2, 6-di net hyl - 4- ([ err] napht hyl - 3, 5-di xylic acid 3-ethyl ester-5-

i sopropyl ester of nelting point 167] _fic Yield 38@6of theory Exanple
35. 40 : Boi Iing a sol utionughocl3 k4 cornedy, :
[err]naphthyl|deneacetoacet|c acid eth gster and . 40 5.8 g of

[err]-am nocrotonic acid nethyl est dis¢ |ﬂ 56'm  of nethanol for 8 hours
yi el ded 2,6-dinethyl 4 (naphthyl) |, 4- dlhydropyrldlne 3, 5- dlcarboxyllc aC|d

3-ethyl ester-5- st 196 ey ano
Vield 45000t theahl w&% G TR 3 e AR
g of "[err]-am nemasl,0Ré-Aimdhylch-@1- hmﬁﬁt-sgs-dkﬁbdi aRthblasser Sabyl 8 hour s
yi el. ded 2, 6-di mwmgmpmlwmoumm@pwdﬁ%@@macr d 3-net hyl
poi nt 2080 C (frontethanol) Yield. 74% of theory. Exanple 37. 50

Boiltng a solution of 9.7 g of 2'- pyrrylr &leldeneacetoacetlc acid met hyl
ester, 6.5 g of acetoacetic acid et er“and 6m of concentrated

et hanol for 10 hours yielded 2 -4-(2' -pyrryl)-1,4-di hydro
carboxylic acid 3-nethyl ester-5-e ¥ of nelting point
239[err]C(fron1d|ethyI et her) . Y|elé2 GO%h%f theory .15

1, 358, 951 . SRR

25 Example 42. : 25
_ By 10 hours’ heating of a solution of 12.2 g 3’-cyan0benzylamme acetoacetic
acid ethyl ester and 7.0 g aminocrotonic acid propargyl ester in 80 ml isopropanol,
2 6-d1methyl-4-(3'-cyanophenyl)—l 4-d1hydropyr1dme—3,5-d1carboxyhc acid-3-methyl
-ester 5-propargyl ester of melting point 144—145°C (acernc ester /petroleum ether) _
30 were obtained. Yield 639, of theory : 30

Example 43. '
After 8 hours’ boiling of a solution of 3.8 %rams ofs'-mttrho-lbenzyhdegegcet?acc::cc
acid isopropyl ester, 8 grams of acetoacetic acid S-methoxyethyl ester an m! _
35 ammomg :,I?YSO ml ethanol under reflux, 2 6—dunethyl-4-(3'-mtro—phenyl)-l J#-dihydro- 35
pyridine 3-3-methoxyethyl ester S-isopropyl ester of melting point 125° C (petroleum
ether /acetic ester) was obtained. Yield 49% of theory



Exanpl e 38. Heating a solution of 10.2 g of

[err]-pyridyl methylideneacetoacetic acid nethyl ester and 6.5 g of

[err]-ami nocrotonic acid,ethyl ester in 50 ml of ethanol for 8 hours

yi‘el ded 2, 6-di nethyl -4-[err]pyridyl)-1,4-di hydropyri di ne-3, 5-di carboxylic
acid 3-nmethyl ester-5- 5 - ethyl ester of neting point 191-192[err]C
(fromethanol). Yield 59% of theory Exanple 39. Boiling a solution of 11.6;

g of - [err -pyridyl met hyl i deneacet oagetic acid isopropyl’ ester and 5.8 g of
[err] a -5&%l:n dof othanol for 10 hrﬁq

yi el ded 2, 6-di nmet hyI 4-([err] -p.yri dyl fo,4- di hydr opyridi ne- 3, 5-di car boxyI i c'

acid 3- nethyl 10 . ester-5-isopr ester-of "nel ting point
164-165[err] C (from net hanol2 Yield 5280 : 10 of theory. Exanple 40. By
heating a sol ution- of 12. 8 gHEkRFiwe L0081 MeAHy | | deneacet oaceri ¢ acid -~

met-hyl -ester and 7.2 g am nocr ot

ug |sopropyl ester in 80 n ethéﬁ%l
under reflux for 5 15 . hour s,

|-|_...
2, 6-di met hyl - 4-( 8’ U|nonI) 14dl~:knp¢leogyr|d|ne35d|carboxyllcg%|
e B3 o

3-nethyl 15 estAffer Wﬁ&% %@P °6¥s5ter§1=§-?g;§‘!yhpgde%$?4¢% rre]
obt ai neq (al cm 21,47 By hy
After S(ghourSmelﬁ%%}oin 142 @lhhHo)Qr@s 5 1478 Syl ester of

7 F?
i soqui nol yI - 3- net hyl am ne 20 acet oacetl c aC| d net hy? ester and 6.5 g
am nocrotoni c-.acid ethyl ester.in 10Qugyet-hanol, .
2, 6-di met hyl - 4- (3' -i soqui nol yl ) <845 di ca?ﬁ’oxyl ic acr d 3 rret hyI ester
5-ethyl ester of nelti ng p0| nt 286y
of theory. [err] 25 - ¢ 5 Exarrple 42.
25 By 10 hours' heating of a sor%tl on'gf 12.2 g 3' -cyanobenzyl amne
acet oacetic acid ethyl ester and 7.0 ¢ @&m nocrotonic aci d propargyl ester
in 80 m isopropanol
2, 6- di gyt hy! - 4BY 8h°‘°'§7mPﬁ‘9n¥|Sélmﬁnkmavrkyﬁff&ﬂﬂfﬂdéﬂe&€to§cé*agﬂdcﬁg xylic
aci d- 3- net hy lyl cestereqnd of mireding Iaﬂgloﬁﬁ)lnmlwlxﬂﬁ err]fd
(acetic est emf’%ﬁ’,(ﬁ zﬁﬁ °§y“d’e‘:;;3’5 xﬂbtmdn%'dlethm@dedS{SB% of |
theory. [err] Exarrpl e 4 ter RIS POy iopgingst Yisld 8P4 efitkaryot 3.8 grans -
of 3'-nitro-benzylideneacetoacetic aci |sopropyl ester, 8 grans of
acetoacetic acid [err]-nethoxyethyl es and 6 ml conc 35° ~ anmpnia in
80 m ethanol -under reflux, 2,6-di net hy| n4- nitro- phenyl) 1, 4di hydro- 7
pyridine 3-[err]-net hoxyet hyI 255?"8120%-'- C%fﬂ?l ester .of ‘nelting point
125[err] C (petrol eum et her/ aceti.c Qﬁe ags obt a| ned “Yiel d 49% of ..
theory. 1,358,951 H © . 16 [err] Exanpte
44. After 7hours boi | i ngof a sol ution of. 3.5 g '

ht hyl b j Bxampla6. ester and 5.8 . t
[err]-nsphthylig ggzﬁge ?‘a%“%f%ﬁ y* Pt i gggne;'h,q?mo ?Smc

acid net hyl eg&h
napht hyl ) -1, ddldnhydlﬁmwﬁhyﬂH-Mﬁ d: »)-§4a-%f%ym ‘;‘rﬁﬁ,g%t er 5-ethyl
ester of nel t"g gz ff{;}e e o(f)fth%r:mftbﬂ edter ©f (rﬁlimpnﬁitMM(eﬂhioﬁﬁwﬁeﬁlwasYl el d 47% of

t heory..

2 20
' Example 47. o
_By 8 hours’ bomng of a solution of 9 78 2’-furfuryhdeneacetoaceuc acxd methyl
ester and 6.5 g aminocrotonic acid ethyl -ester -in° 80 ml ethanol, 2,6-dnnethyl-4-(2'
furyl)- ,4-d1hydropynd|ne-3,5-d1carboxyhc acid 3-methyl ester 5-ethyl. ester of melting -

25 point 154—-155 °C (acenc ester) was obtamed Yield 667, of theory
_ _ 25




[err] Exanple 45. 10 By 8 hours' heating of a solution of 9.7 g
2' -furfurylideneacetoacetic acid nethyl ester, 7.1 g acetoacetic acid allyl
ester and 6 ml _conc. amonia in 100 m ethanol, 10

2, 6-di met hyl -4-(2-furyl)-1, 4-di hydr opyri'di.ne- 3, 5-di carboxylic acid 3-net hyl
ester 5- allyl ester of nelting point 134-135 C (ethanol) was obtai ned.

Yield 59% of theory [err] Exanple 46 15 By 10 hours' heating of a
sol ution of 14.0 g 4, 6-di net hoxypyri mggﬂ 5-met hyl - 15 i deneacet oacetic
aci d. et hyl <Yt er. and—5—8—g—a-m-nee¢-et-em-c—§§ 2 d met hylesteorin-100d 17

et hanol , Exam ple 48. _

2, 6- di met hyl - 4- e@,yr 2 cn inzlfgé' b@mhﬂmdlcmac&pﬁcndil car -
boxylic acid 3- nmidaylreflagt 6. ‘F’Je 1;80 Lt'é‘;°i] C

(et hanol / wét er) awd§eﬂt$t@ten53d-prop’yleh hpggb de}rlg °§£47 By 8
hours' ~boi | i ng” ofl# e Pibrern of 9.7 g 2' -furfur yli deneace oacetl c acid?
met hyl ester and 6.5 g am nocrotoni-c acid ethyl ester in 80 m ethanol,

2, 6-di met hylx-4-(2' - furyl)-1, 4-di-hydr opyr j.di ne- 3, 5- di car boxyl i c acid
3-methyl eSter 5-ethyl ester of nelting 4 N poi nt 154 155[err] C
(acetic ester) was obtained. Yield 66% of hheor
1, 358. 951 Exanple 48. After 10 YebukS'2%%es @'%/5 a soI utl on of 12.2 g
2'-cyanobenzy||deneacetoacet|c acid et r, 72 g acetoacetic n-propyl
ester and 6 m conc. amonia.in 80 m th5.'no| under refl ux,

2, 6-di net hyl -4-(2' -cyanophenyl) -1, 4- d%[eo@yri di ne- 3, 5-di carboxylic 5
aci'd® 3-et h}/l ester A&tenﬁmmﬁm&au@ﬁarsomﬁonrmuzs g@oqmnm-l fh&ﬁ:[lrdcnez}ce@c(tdl et hy

et her) waslOobt ai spisimethyl eftet and/ (Sf nc800l dJ!iF‘tl’e%&G ho&?s
heati ng of asolﬁ@%g j}’%‘;‘lﬁ#} % l%éjo %@%‘ﬁ {,p |c 10
aci.d nethyl ester"a r?ocrotonlc ac |sopropy esf’er |n m
et hanol, 2, 6- ' '
dinethyl 4- (1'-|squ|nonI) 1, 4- dlhydr'
3-nmethyl ester 5- isopropyl ester of
obtained. Yield 78% of theory.

Exanpl:ie 50. After 8 hours' boili nga%?&’éc 0|ut.| .gﬁ of. 12,5 g

3' -ni trobenzylideneacetoacetic acid : . ester and 7.2 g

[err]-ethyl- [err]am noacrylic acid ethyl ester in 70 nl ethanol, 2-

met hyl -6-e -4-(3' -nitrophenyl) - 1, 4pdinpy do.opyri di ne- 3, 5- di car boxyl ic acid
3-nethyl e er 5- elAlfpdeQMQébmh)fg quIStrlumng qbdzfng 31+ hmzy dﬁea(:meﬂncacld 15

ester/ petrol eum -gszth% Qﬂ en fb@?@ (%h_ 1carbox lic ac1detlg?ran°* ) Exanpl e

3/-nitrop.
51. By 8 hours' éﬂﬂ)g) PG Qr l ie
6' - met hyl pyri dylvidd et hy Ithed%neaegét 0- esier/petroleum ether) was cbraned

hdi ne- 3, 5- dlcarboxyllc aC|d
’Hg point 204[err] C (ethanol) was

-

Noz. _

. . "
20 HgCpO0C CO0CHg 20
HgCy # CHg
"~ Example 51.

By 8 hours’ heating of a solution of 11 7g 6’-methylpyndyl-2—methyhdmeaceto-
acetic acid ethyl ester and 5.8 g aminocrotonic acid methyl ester in 80 ml ethanol,
2 6-d|methyl-4-(6'—methylpyndyl-Z')- ,4-dlhydropyndme-3 S-dicarboxylic acid 3-
25 n;etﬂ‘hyl ester 5-ethyl ester of melting point 162° C (ethanol) was obtained. Yield 62%, 25 .
of theory.




acetic acid ethyl ester and 5.8 g am nocrotonic acid nmethyl ester in 80 m
et hanol ,
2, 6-di met hyl - 4- (6' -net hy| pyridyl-2")-1, 4-di hydropyri di ne- 3, 5-di carboxylic

acid 3- 25 met hyl ester 5-ethyl ester of nelting point 162[err|] C
(et hanol ) was obtai ned. Yleld 62%) 25 of theory. [err] — 18"
1, 358, 951 18 Exanple 52. By 9 hours

heati ng of  a solution of 12.5 g 3 -nltrobenzyl|deneacetoacet|c aC|d nethyl'
ester, 980 g acetoacetic acid [er r]l:wsr'lnyvpf hyl ester : _ :

ammonia in 80 nl ethanol, Example. 52. N | ;]3 .

2, 6-di met hyl - 4 V—nltrophe |d|n dlcar xylic 5
acid 3 [err]- ghbg¥ eﬁ"g ?gqxga%yeﬁ %ﬂl jeﬁagc:ﬂlgcﬁﬁ{f 204[err] C
(acetic estefdso mi Ghbl @E Fitroph@iyD)Q cﬂliyﬂﬁ tidihe-8]s licarb8y 1 theoryv

Exanpl & 53. Afit em-a.emwa’w &ai-magylo$te1aoSmleluts point. 29#° € Jac@tiqester/

2- ni t robenzy perhisnoathen) wesobrined. Xigldp1ypf theory.  ethy| ester and 5.8 g .

am nocrotonic acid nethyl ester in 60 m ethanol, 2, 6-dinethyl - ~¢{10
(2' -nitrophenyl)- 1, 4-di hydr opyri di ng ,%&dlcarboxyllc acid 3-nethyl™ester
5-et hyl ester of neltlng poi nt 117[ ] C (acetlc ester/ petrol eum ether)
was obtai ned. Yield 58% of theglyoc. [:Hkbﬁégh WHAT VE CLAIM I S: -
15 1. Unsymmetrical 1, 4-di hydropyr i ?ﬁbxyllc acid ester conpounds”
of the general formula: - [err] HH™ vhich . R is a phenyl radical
carrying at |least one.nitro, nitrile, a2|do or [err] alkyl group [n being:
0, 1 or 2] as substituent and opt|§na] égalso ccarrying at:least one alkyl *"

or al koxy group,or. hal 08en. At @D iy LS Rbbendyli@ndattioabetiniber  Of

SUbSt i 1INt S G &reia B Guid heidethyl edidr @260 mreﬂanon@;ﬂ%hgthyl~4qUI ndPy! ,

i soqui nol yl, (pyﬁﬂo@ydnyl)-py-ﬂihydrobthxni-hbﬁlydtboxms E‘\“gl egg ? optional Iy
carrying at IOéawtmg)rPemallP(VIC hcetsester/pétroleyn 05 fh atom as a
substituent; of th _ 25 [err]are identical or

different and are each a hydrogen atonlor a stralght~ .or branched-chain

al kyl group; and [err] are different rai ght- or branched-chain or cyclic,
saturated or un- saturated hydrocarbo i cals, the carbon chain of each
of which can be interrupted 30y -cO0t® Or two oxygen atons and can
carry a hydroxyl group as a sub%?lt 30 2. The conpounds of claim
1in which Ris a substituted chlgbopheﬁ§3 radical. 3. The conpounds of 7
ctaiml or 2 in which Ris.a nono-.or di- subst.ituted phenyl radical . 4.
Thecommundsof VERITNWE GLAINIS: inwhich R carries one. or nore al kyI g,_ :
al koxy groups eancnspaétrigl dadibgdropyviding le%mylﬁt”G'ﬁfBCStSFs“’g‘Bﬂ’gf'ﬁ bt s SRR
35 5. The co&pa&h@@“@ﬁ'tlaln1l in which Ris a pyridyl; pyrryl, thenyl or
furyl radical carrying a nmethyl or ethyl group as a substltuent 6. -The
conmpounds of claim1l in which i sHa Byr|ﬂ1dyl radlcal carrylng one or tmo
met hoxy or et-hoxy groups as sub &t .

-

H 33

' - M
in which ' B ' R _
20 - R is a phenyl radical carrying at least one nitro, nitrile, azxdo, or —SO —alkyl - 20
group [n being 0, 1 or 2] as substituent and optionally also carrying at:least one alkyl S
. or alkoxy group or halogen atom as substituent, the total number -of -substituents
_carried by R being at most three; or a naphthyl, qumolyl, 1soqu1nolyl -pyridyl,
pyrimidyl; - thenyl, furyl or pyrryl- ‘radical optlonally carrymg at least one alkyl of .
25 alkoxy group or halogen atom as ‘a substituent; . - .25
: R' and R* are identical or different and are: each a hydrogen atom or a stralght-
- or branched-chain alkyl group; and _
R? and R! are different straight- or branched-chain or cychc, saturated or un-
saturated hydrocarbon radicals, the carbon chain of each of which .can. be interrupted -
30 by one or two oxygen atoms and can carry a hydroxyl group as a-substituent, 30
" 2. The compounds of claim 1.in which R is a substituted chlorophenyl radical. -~ - -
 radi 31 The compounds of claim 1 or 2 in which R is a mono- or dl-substmmed phenyl
radica -
4. The compounds of claim 1, 2 or 3 in which R carries one. or more alkyl or
35 alkoxy groups each having one or two carbon atoms as substituents.. - - 35
5. The compounds of claim 1.in which R is a pyridyl, pyrryl; thenyl or furyl
radical carrying a methyl or ethyl group as a substituent. .
6. The compounds of claim 1 in which R is a pyrimidyl radlcal carrymg one or
two methoxy or ethoxy groups as substituents. _

“t,



18 1, 358, 951

18 Exanple 52. By 9 hours' heating of a solutio
3' -nitrobenzyl i deneacet oacetic acid nethyl ester ,"mwm"m#!ﬁumi ic acid
[err]-met hoxyethyl ester and 6 ml conc. ammonia i*n 80 Al ‘et

2, 6- drnethyh 4- (3 -nrtrophenyl) 1, 4- drhxggggyrrdrne 3, 5- drcarboxylrc g

aci d 3-[ ertp—rrethroxyethyt—ester—5-mett mettTgpor mt—204ferr C
(acetic ester/ 5 petrol eum ether) maéﬁﬂﬂﬁ%}%ed Yield*51% -of theory.
[err] Exanple 53. A 8Thols Hesting of AOBKidRT0fOff2.598 s%ﬂtvewuda.tea&%ao’éugmd

2'-nit robenzyl [ daaﬁﬁmrhoameg Ia@to&!éﬂdac’id)@-meﬂmx)eﬂlt'l dstee gide$ el vdnch a@mopi

ani nocr ot oni ¢ actncBOrm‘t e‘ihYHﬁ@ gdlhﬂm&%éﬁé Atbory! l“ 10 (

(2' -nitrophenyl) 5% é;jgt &:t‘s t%%%%d%y@e R ARY A est &r
5-et hyl ester of P8 f acetrc ester/petrol eum et hery)..
was obtained. Yield 58%of theory [err] 1§TO V\HATV\ECLAIMIS‘£
Unsymetrical 1, 4-di hydropyridi ne dicar @ f£c acid ester conpounds of the
15 general formula: - [err] . (1) in
whi ch 20 " Ris a phenyl r‘z!sﬁmé t least one nitro,
nitrile, azido, or -SO --alkyl 20 gfp gﬁl:()er ng 0, 1 or 2] as substituent
and optionally also carrying at |east® one or al koxy group or hal ogen
atom as substituent, the total numnber of substrtuents carried by R being at
most three; or a naphthyl, quinolyl, imasgesnlyl, pyri dg/ yrr m

thenyI fur yAftey |8 Hoansi’rleaﬁng |seima>hI°§/13:~%15r2SrP' beaiyh S? l‘ﬁ‘?kyl o
o g T B Ui o
tfolefif

LD

25 [err] are ide YieldnIsor a
straight- or bragc gﬁ&c aln aIky roup, and [err] are different straight-
or branched-chain or cyclic, saturated or un- saturated hydrocarbon
radical s, the carbon chain of each of which can be interrupted 30 by
one or two oxygen atons and can carry a Ry xyl group as a substituent.

30 2. The conpounds of claim21 in which ks a substituted chlorophenyl

radi cal . 3. The conpounds of cl ai nigcq8¢ Yo% ch Ris a nono- or

di -substituted phenyl radical. 4. The s of claim1, 2 or 3 in which
R carries one or nore al kyl or 35 koxy groups each havi ng one or
two carbon atons as substituents. - 35 5. The conpounds of claim
L in which®Ris a P Hv Ig%—'é heQX bo%l%lac:daegtgcéah Gidhd % @Y a 15
nmet hyl or et hyl g£ e ol “ihe conpounds clarntl I n
which Ris a pyr P radi cal carrying one or two methoxy or ethoxy groups

as substituents. W R 1, 358, 951.
19 2 )
: R™00C i COOR
" H RS :
B¢y
in which
20 R is a phenyl radical carrying at least one mtro, nitrile, azido, or —80O,—alkyl 20
- group [z being 0, 1 or 2] as substituent and optionally also carrying at least one alkyl
«;% or alkoxy group or halogen atom as substituent, the total number of substituents

carried by R being at most three; or a naphthyl, quinolyl, isoquinolyl, pyridyl,
pyrimidyl, thenyl, furyl or pyrryl radical optionally carrying at least one alkyl or
25 alkoxy group or halogen atom as a substituent; 25
R' and R* are identical or different and are each a hydrogen atom or a straight-
or branched-chain alkyl group; and
R? and RY are different straight- or branched-chain or cyclic, saturated or un-
saturated hydrocarbon radicals, the carbon chain of each of which can be interrupted
30 by one or two oxygen atoms and can carry a hydroxyl group as a substituent. 30
2. The compounds of claim 1 in which R is a substituted chlorophenyl radical.
adi 31 The compounds of claim 1 or 2 in which R is a mono- or di-substituted phenyl
radica
4. The compounds of claim 1, 2 or 3 in which R carries one or more alkyl or
35 alkoxy groups each having one or two carbon atoms as substituents. : 35
5. The compounds of claim 1 in which R is a pyridyl, pyrryl, thenyl or furyl
radical carrying a methyl or ethyl group as a substituent.
6. The compounds of claim 1 in which R is a pyrimidyl radical carrying one or
two methoxy or ethoxy groups as substituents.




7. The conpounds of any preceding claim in which[err] are both either a
hydr ogen atom or a straight- or branched-chain al kyl group having up to
four carbon atons. 8. The conpounds of claim 7 in which [err] are each

elther a hydrogen 5 atomor a nethyl group.

5 9. The conpounds of any preceding claimin which [err] both have up to
six carbon atons. 10. The corrpounds of claim9 in which [err] both have an
aliphatic hydro- carbon with up tq SI%i\r bon atoms. 11. The conpopnds of any
preced| E& claim.in.-whieh-the harhn’n b A—of—f-er+t—anetot 40 R2 is

interrupted b Mnprece claim in which LRCI d R* are both either
2, 6- Di met hyf, %i“(g?‘ AR %‘r%%‘éﬁ‘yf")brf' d-5han AL IR YRR URs £OU FEP hoxy | i ¢ acid
3 nEt hy! eS? eq. ”ﬁe'c&gﬁb’hﬂﬁ cBil @lin whidh R' and R® are each either a hydrogen

Di gret hyiterd of aXnetyy gegoheny|’) - 1, 4-.di hydr opyri di ne- 3, 5--di car boxyl ¢ aci d

3 \/l meg- cgmogrpds of prgcﬂgqscgﬂyw claimg tip which R* and R* both have up to
15 14._2,6- % 'ép&%dj fﬁn%g@g‘remh)n L R OB ipfll 855~ i car boxyl i ¢
o)

acid 3: .et hy&,boga,itgﬁp
2, 6- Dlﬁ?(et hyl - 411 Zhemn:pmmmp)ecm{lﬂmhydwhmpw catbon ghaBy ﬁRdattsldqfrboxylmc aci d

3. et hyl esBé\s ‘h gep ato

2 6- Di net hy%é >y ﬁ%&’iﬁ"}” Py dﬂ?ﬂf?%’bi"l”? s isabexglic g Y hoxyl i ¢ aci d
%'33@ ﬂr(Z’%iﬁﬁﬂeﬂﬁ)mﬁf—JlM%ﬁ}rMeéﬁsdidai‘boxy]b?acnd 3-

2 6- Ditsret hyknemyl(e@ér-msqprop )-1,4-d l31/dro yridine-3, 5-di car boxylll5c acid

3- propy! F‘Li g,ﬁr -cgg{o@}enyl)llgl -dihydropyridine-3,5- dlcarboxyhc acid 3-

2, 6- D et hy nmlrapha,yﬂqdlm&rogmnwmﬁa@oémdwgboxyI i ¢ acid

3- 25 - e 1esf se‘ﬁ&l@uesﬁrl sopropyl est

25 19202, 6-Di gﬁ Hb,z%me@@-*@f-mnmmwm&lwdﬂmdﬂhy&ﬁ@W?Xdllqw@m3-5 di c# boxylic

aci d 3- rretI‘R‘FY ZHEP: t.er

2, 6-'Di met hyl,: 1 G % Aheny hf[nyi 1% ‘Hi)’é' o%ldmc' iy r?facargoxghcdf‘c(l:da? boxylic acid

3- ethyl ‘ester -15 26D yl@ﬁ@efyanoﬁ&nyl) 1,4-dihydropyridide-3,5-dicarboxylic acid 3-

all R
12‘3- o Dt hyl%_ YA? ‘?9?’3 %(2 XIFQ}H’B) 1}3’86;}&1%!8{0&9%&'2% ISDi?car%ox?'hcd Iac1da ; boxyl 2&: aci d
e

2- Met hy! - lsl%ée oémpm;.p Ainghirdpyi QLYY dichkeyi oia 9i car boxyl i c
acid 3- rret hyﬂxylesréreﬂr—m seb ester.

2- Met 1Bl - 6- |s %@ n¢moamﬂhy1-ymndwuﬁw¢wwmn@dé 5- di 2&r boxyl i
€ 35 7

2, 6- Di met hyI3— _ 3 3 ﬁmjfi % Scfolhdéilr‘@%%ﬁdgéﬁg%ﬂcago’g%gcrl%oxyI ic acid

3- ethyl ester2%- P@ﬂqﬂ]yl—ﬁ‘sbﬂmpyyeﬁﬁ-}ﬂtroﬂsmé)ﬂﬁ -@hydropyridine-3,5-dicarboxylic

9 6. Di acid e 1 I r xyl P [
gi Gm?t hy][ h)é!% ilt%_yg ;?ngél{% d‘le@%/y Fop?%%’neg Pcﬁcai?ﬁo:?yhg ac‘% poxyl ¢ acid

2, 6- Di met hyl - 42§, 32,6-Dixid’:l@ph€3f'l-)ﬁtt)nplﬁny4b-ld4 m;dfo@ﬂwsﬂed;stmca?mfyna ag@boxylic acid
3- ﬁmwet@yl lesewpr op
*2, 6- Diffet hyl - 42 Ebrféhwaptf“ﬂ) Wf"@ﬁtﬂ‘qeéﬁrféﬁé’myhﬂ peidBboxyl f¢ aci d

_ yh. gier-g-i i1s0E ro
3‘- et hyl ‘ester2b @Iﬂﬂ@ﬂ&i ﬁﬁfn% hen 4~ dlhydropyndme-fi S-dicarboxyli¢ acid 3-

2, 6-Di net herth&L -s-pnopai -di hydr opyri di ne- 3, 5-di car boxylic aci d
3- 45 4 ?’6'95??@}3’ 5—(3 mphg@}l,‘b@bg@ropyndme—?p 5-dicarboxylic acid 3- 45
Lal_gl 393_52m2£ hﬁdth;gﬁyi D%gxgd‘gi&ﬁa tnftBWf 1} dlllydé"opgr J:'x}Ie-quOJ)é[arblogth%ug o-di car boxyl e

30.2 6-D1methy1-4—(3’-nn:ro-6'-chlorophenyl)— s4-dihydropyridine-3,5- dlcarboxyhc
: acid 3-methyl ester-5-isopropyl ester. .
50 31. The compounds of claim 1 thar: are ‘hereinbefore specifically mennoned in 50
o : Examples 1 to 39 but not claimed in any of claims 12 to 30.
¥ ' 32. The compounds of claim 1 that are hereinbefore specifically mentmned in
: Examples 40—53 but not claimed in any of claims 12 to 30.
33.: A process for the production.of the compounds of any of clauns 1to32in
55 which an ylidene-8-ketocarboxylic acid ester of the general formula 55

COR!
- R—CH=C - dn
COOR*

is reacted in water or an inert orgamc solvenit as dxluemt w1th an enanuno-carboxyhc
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30.

2,6-Dinmethyl-4-(3" -nitro-6'-chl orophenyl)-1, 4-di hydr opyri di ne- 3, 5-di car boxy
lic acid 3-nethyl ester-5-isopropyl ester. 50 31. The conpounds
of clarm—t—that—are teteinbefore specifically nentioned in 50
Exanples 1 to 39 but not clained in any of clainms 12 to 30. 32. The
conpounds of claim 1 that are herei nbefore-specifically nmentioned in
Exanpl es 40- i, -but not clainmed in any nﬁsﬁﬂarns 12 to 30. 33. A proce§§ for

the productd of—the—eenpounas—ef—any—of —ctarms—I—tov—32 55— — Wi ch
an ylidene, [err] ket ocar boxyl'i ¢ acRd—Gs-t@f—-@@OBhe general forHD a: - e
55 [err] is reacted in water or an in organi c solvent as diluent. with an. .
enam no- carboxylic acid ester of the geheral formula:- - 1,358,951

20 [err] [in whi gh wBRE gl foftivael R, RY BF ild Wansee 1) MesR@Nie @Btk SRhinyT O t h rru
any of clains loftcm1m1134 A process for t he production of the conmpounds
of any of cfains L ¥ é for the pro prodyest ﬁ W@Vﬂ clpims &cn?bxy | i -
acid ester of t h& @bea mle“forrru aycac‘ﬁ“enl CENRACTEd T water or - an |@rt
organi c solvent as diluent w th amonia. ancbmz[err] ket o carboxylic acid
ester of the general fornula:- [err! ~ (1'V) [in which general
formulae R [err]have the neani ngs F&rth i n any 10 of- cldhs 1 to 11].
35. The process of claim33 or 34 in whi ch® ddeRrereaction is carrred out in
an al cohol or ether, or in glacial acetic acid, pyridine, -

di met hyl f or mam deé, readtediathgtér-orwiqm‘n@vgmdewlm aaé@mmlhramnemz@ a 3-keto- 36.
The process of cFabomyligacid speer ofithegsnersh faavrlasi—t he reaction i s carried out at
15 the boiling point of the dil uengs_Sd—ctBecporeess of clai m@§ or 34
substantially as hereinbefore described-or as illustrated in any of .
Exanpl es 1190 39.[in3éhichhgenepal Garmslse BIR‘cRérRﬁaB@Rbhavsﬂhemwrfmly% 10

h bef | | 9¢ h |
Zgrgrgn (Lalng;/(ram{atrr "F?Q_}gl& agﬁéﬁm ag&, Gcil memm unds

accord- ing to Clstﬂplﬁ]uae, fasieile. produced b t he process of any of clains 33
to 37. 40. 1&nsymet 86.CHie process @f iﬁswmﬁﬁeﬂ whielh e yrraciion g crigds pug 2t 15

conpounds  accor difds B ﬁ?&:@ DEVE" 3 PLAMHER) D beriliSroR! QEH5R e Cl 21 M
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38. 25 41. ; P F c@position contalning as an actrve '
i ngredient a CorrpouBSiTthroaﬁsaircyntS are34i substaintidily 2@ Rerainbefo@ Gllystatediniany ur e %th

a solids |i2quefi @f nt 0 admxt rexvrthal |d§|luen
ot her than sol verb% Wb "m% ' the -
presence of a surfage m@;tnhﬁ%cag ihydfbgyri ﬂ&C‘aﬁHE ahnﬂy&mﬁmﬁmgn '
cont ai ni ng as acttodamrl emﬂucadlw csdom}!m% of .any of cl ai rrs 1 t9s 31

and B9 in t#e for AaPE?f i mpos§ Hif B"““ he
iy} me %ﬁagai’r'lﬂ it h“%ﬂ& sai d

L3

conpesi tion of cly l&fﬂ,@]

actiye ingr edr €N1200 except in the presence of a surface active agent
42. A pharmaceatical composmon containing -as active mgred1ent a compound'
30 of any of claims 1 to 31 and 39 in the form of a sterile or isotonic aqueous solution. 30
' 43. The composition of claim 41 or 42 containing from 0.1 to 15wt %, of the :
said active mgredxmt.
44. The composition of claim 41, 42 or 43 containing as the sald acuve mgredlent' _
a compound of claim 32 or 40, _
35 45. The pharmaceutical compositions of claim 41 or 42 substantially as herein- 35
before described.
46. A medicament in dosage unit form comprising a compound of a.ny of claims
1 to 31 and 39 either alone or in admixture with a diluent.
: 47. A medicament in the form of tablets, pills, dragees, capsules and ampoules .
40 c.omprnsmg a compound accordmg to any of cla1ms 1 to 31 and 39 either ‘alone or 40 Ly
in admixture with a diluent. -
48. The medicament of claun 46 or 47 comprising a compound of claim 32 or 40 -
49. Medicaments of claim 46 or 47 substantially as hereinbefore described. .
50. A method of reducing blood pressure in a non-human animal comprising o
45 administering to the animal a compound of any of claims 1 to 31'and 39 alone or 45
in admixture with a diluent or as a medicament of claim 46 or 47. '
51. The method of claim 50 in which the compound is administered mtravenmxsly
at a dosage rate of 0.0005 to 0.1 mg/kg body weight/day.
52. The method of claim 50 in which the compound is perhngually administered '
50 . atadosage rate of 0.05 to 5 mg/kg body weight/day. 30
53. The method of claim 50 5tor52in whlch the sa1d ‘compound is a compound
of claim 32 or 40.- -
54, The method of claim 50 substannally as herembefore described.
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44. The conposition of claim4l, 42 or 43 containing as the said active
i ngredi ent a conpound of claim 32 or 40. 35 45. The pharmaceuti cal
conpositions of claim4l or 42 substantlally as hereln- 35 before

Scribe . 0 ™ rising a conpound of
any of claims 1 to 31 and 39 either alone or in admxture with a diluent.
47. A nedicament in the formof tablets, pills, dragees, capsules and

anpoul es 40 coapri sing a conpound according to any of clains 1 to 31
. and 32ieither al.one or in adnixtuxmpmjth a diluent 48. The nedizgcanent of
. claimZ6 or 47 conprising a cCRIPOU claim 32 or 40. 49. Medi canents of

claim46 or 47 substantlabhxpﬁgE gﬁ&ﬁggﬁgﬁg descri bed. 50. A nethod of
reduci ng bl ood pressure in &hitefed RaERNAZRSTR] conpri sing 45
. ac{mnl stering to the_shBleehsbary dapgso dekdonf Wand 28A. clains 1 to 31 and 39
- alefie or Ipnm@aﬁﬁmaeswsk&uanewdfmn;m%uﬁép@espﬁihmgg B, Cl @l m 46 or 47.
- 51. The nebtirtdedly thé mvpmn W@AaEY) minit er ed
i ntrayenously at a dosage. USRS M8 56BA™t% 0. 1 ng/ kg body wei ght/day. 52.
" The e hod of claim50 in which the conpound i's perlingually adm nistered
.5 50 at a dosage rate of 0.05 to 5 ng/ kg body wei ght/ day.
50 53. The nethod of claimb50, 51 or 52 in which the said conpound is a
onmpound of claim 32 or 40. 54, The nethod of claim50 substantially as
herei nbefore descri bed. 21 1, 358, 951
21 For the Applicants, CARPMAELS & RANSFORD, Chartered Patent Agents, 43
‘Bl oonsbury Square, London, WCIA 2RA. Printed forHer Majesty's Stationery
Ofice by the Courier Press, ngﬂLngLan_Spa~—$9¥4. Publlshed by the Patent
Ofice, 25 Southanpt n Bui |l di mh ch copi es may
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