EP 0.-094159 B1 Description It i»s known that several dihydropyridines having
a skeletal structure simlar to that of conpounds of this invention have
coronary artery dilating and an Y, % ctivities. 5 However, a
broad field of synthetic chem s{ér’hy Qﬂréafﬁg’byg?to be expl ored for

di hydr opysctigtiamne deri vatives and it is true, even the nore, of pharnacol ogic

i nvestigations of such cigggunds GB-A-1383625 drsclos S

1, 4-di hy dr'b RowR Hat seyprabdiyydrepvsiings bai fs' PileE 9 BPt Sfviemgounds of.

i n Y ry_ actery_dilati and anti yperte sve ac wn
gener al nltg_r ? etoa el gmthetlc c emistry rem ms yet to be explor |‘;i:or drh\[d‘?éﬂylldlne
[err] ZQeA 6

it J?,y:ﬁ AbHIng ol%o inP&iBEatds BF stk REMposatUr at ed
or unsaturgge isélo mﬁ»; Qgsyriaﬁfélee xyicedcid eﬁé}dcdrﬂrdu}mabemedﬁnawngl
or d|ffgaﬁnﬂﬁﬁndmuﬁtmﬁqhna—hydrogen atomor a linear or branched al kyl

radical; X is a linear or branched al kylene radical; Y is an [err] or
y- pynrdyl radical, or an -NR R' radicg® [j4n which R and R' are identical
oﬁ\drfferent and 25 are each m onrog-~ 6r gtk9P-¥adical , or together with

optionally contains at Ieast one fur bt er oat om (such as an oxygen, I
sul phyr or nitrogen atom the [|ast may carry a hydrogen or an

al kyl group)]: [err] is an phenyl, hbnally carrying 1, 2 or 3
substituents sel ected fromnrtroB cyano} azido, alkyl, al koxy, acyl oxy,
carbalkoxy, am no, acylam no, alkylam np, dial kylamno, [err]-alkyl (in
which n 0, 1 or 2), 30 phenyl trifluoronethyl and halogen radi cal s, or

is a e Syelo q T
urat ura ed ali at |

ol y Sy el SR A et e
i onal | yx {53 iinkhi &t trdlehdd alkyid: eCt ed rroma oXy,
nl tro and YglaRgep-dr @plyRdyi famcan& ahemd'm' Sadﬁ:aﬁ[td’vﬂh&m 28R Bmﬁdenhéﬂaﬁdlﬂd'em and
cal amosash athyd@ged oaalkyldadical drangathei withD pisi rdtiadein)atararfosn R, GN@ Ziheintered
h +' 0xy hetenocyefie ringswhicihentiopallyreogtaian dt legst comfalther hetareatom bsuctl ahan @xygen; sulphuy o
oxygen a'sraa;m ate, §he lagt 9fam"e"ama\89rw rqsemr eha |95°tu>) {ﬁr ai ht char n,
branched] i e yl m 'P ﬂlv % 9. a do, alkyl,

0 1or2),
e e P %};LE e RO e Tord
substi't thsb&m&l l)’pyln% Jri'rlvﬁ& Mqu{]ﬁ/r QJ pyfn\wraa%éri%ﬂo 19{3.& ifff orleor &
radi cal m[oariu ondélkyl, rkoar avitaS ariiERdldiRd radi@vse ah@r X and
respecti vefi’ys di)sttalgm-ehaﬁobr nacbsdatichlcotsiging afre hrodérzumd-hath optivrally carrymg one or
speci f i treg ivgroxyl asoyns as substitupnts andcantipoalivdngerrytedibyt one of mce@wsasatemwr isragadi¢al
the gé %ﬂ Uhﬁg‘ Qs p sﬂ?fa"‘zﬂba'ﬁh‘é’?ﬁ'c’@‘apf svc r'éa@r YpsEurataAdical cppsjing of a
GB- A- 20 n ermpte K o§ ttogg ggiﬂa%fy E: |§6a ra d oxy §5 oy ;u an ts ar:d osp:i':na z
[err] )?bga Yres xE ﬁl ar ag )arn ‘FW‘&'! yﬂ?rer rf]nf
al koxya %\L @srerc ) Lﬂfr&e] Qasrc‘éﬁ@lfs%lﬂé)ﬁhﬁ&rﬁrfér}ﬂu’laland

cycl aal hyirahl&yéréﬁtwﬁg]ymr@b&wh y['([err) or phenylal kenyl ([err]), the
phenyl ri nGB-bA+291058disxidses utnmbuods offowayla 8li - or trisubstituted

independent|y by hal ogen, hydroxy, alkyl([err]) or al koxy([err]), [err] and
[eTr], independently are hydrogen, kyl ([err] phenyl al kyl ([err]),
cycloalkyl([err]) or 65 [err] an ependently are CN, [err],

[err] S(OJ[err] or 2 EP 0 094 15 X I
N
N
50 Ra
55 RS r 2
R1
wherein .
60 R, is hydrogen, alkylC,_s), hydroxyalkyl{C,_,), alkoxyalkyl(C;_¢), alkenyl(Cy_g), alkinyl{Cs-),

cycloalkyl(C,_,), cycloalkylalkyl{C,-s), phenylalkyl(C,_5) or phenylalkenyl{Cs-,2), the phenyl ring being
unsubstituted or mono-, di- or trisubstituted independently by halogen, hydroxy, alkyl{C,.s} or

alkoxy(C,-4),
R, and Rs, independently are hydrogen, alkyl(C,_), phenylalkyl(C,-.o) cycloalkyl{C,_,) or

65 R, and R,, independently are CN, COR;, COOR,, S{O),R; or
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800 A- N terr] wherein n is 0, % or 2, 10 [err] is alkyl ([err]), _
W kenyl ([err]), alkinyl([err]), cycloalkyl([err]), cycloalkylalkyl([err]),
Ehydroxyal kyl ([err]), al koxyal kyl ( E® rd poaghysgopyal koxyal kyl ([err]),

g noal kyl ([err]) alkyl([err])am noal kyl ([err]), di[alkyl([err])]-

g noal kyl, phenyl, phenylal kyl ([err]), a 5- or Fgnmenbered heterocyclic
Bing containing one heteroatom sel ected fromx trogen, oxygen or sul phur
gand may contain additionally 1, 2 @igo3fa-ng’'nitrogen atons, or alkyl([err])
gsubstisuted by a 5- or 6-nenbered heterocycl™¢ ring containing one

Bhet er oat om sel ected from 15 nitrogen, oxygen Oyg sul phur and may contain
gedditionally 1, 2 or 3 ring nitrogen atons, Ais EN Kyl ene([err]) [err] and
Werr]i nde‘péﬂéént I y, are aI kyI ([err]) aI kenyI or al ki nyl (C3

a Ey 4- (¢ 2-8Je
i R

| mzrega 2 Bxygen or ph%n dmay m.n Eﬂdlﬂ‘dﬁahy h,hzeorm ﬁ.rgprg@dsgeatams, or
orma 5- allqﬁ(C,.Qr substitated oy a G- bcs-membyred h@etocytljc rind) carhaininy 066 hétaioatom delkcteddrom
het er oﬁeniueogaebmbedr éuimtmr ond/ ey corgaih pd!mmor\ahw 2 gribum niftpqRinGetorhier e| n Rio

i s al kyl ( a"%ﬂ?de‘Rt-o)iv S dr ogen, aI o en, - 4 O e G,

al kyl t h| o F'P’ ' P a 'iﬂ i@%‘c{ g‘f “‘)'am:;:)_

azi do, % I:Yg i 3&13& g ano ai'ho

car bal l"oox Ly hbl'ﬁﬁ en b W&emb@r}é&'ﬁ@terocﬁ&icﬁﬁ\ﬁ}“mch may
I kyl V( Cléontdih faafﬂbﬂrer r@feraﬁemsurj yd from ¢ &ayb&ulshmﬁyi andi8 @rolp 8NoRy g &hemin R,, is

ul phur,  aiyiC, L) eangr Ry isSloydtdgab, idiegenRalkyltC, b, callopmei€, - hl dAtip(Ci_d)., alkylsulfonyu&-o.
’ enyl ((Blﬂeybrommvl.nylro( EBiro:yv, azidoe proiabiajky| (g....)ar)uno@ ditaleylClcylami .f 1-s)amino,
phenyl al kgar z-e- ERoRny [tifugIcmethene GHRIT0Y | ﬁ“ffﬂﬁy'be% c'-;’s famyl or

UG-8y
bt tﬁ* ‘5“ o it e, SRSl G fﬁd%p%gs',%g&r abiclsl SHEhnc. )
oxy, 09 u@%ﬁfw i ._.),% kylch_. ayIEL.C,), the phenyl
hydr ogen 9 fU&Bstithadd ogéh. hydfdxy, alkyl(C,_.) or
flal koxy(Cla xy«n-sztahu @, Gildeppndentn wreshyidFapy lo( lemc,-.r m,f‘s mmmmt InydgennaltyiG, -,
Jor hydsoxyikoatl_X akyitosCgal alylsufohy(Qu.), tiflveronsthyl.ovte oomsiraxy, are

Bsubst i t uent sX Rxegrs oRguiphur hereat leaskone CORY subsiifventsiRy ame/R, ip ‘h %:é herein Rv

i | k | (:!5 uﬁi—“ N l -. alkl cy! er a 9 .
?S gPKEI(’ Yv X4 ‘ﬂ'ﬁ C=-| %L% % ﬁmﬁ&ﬁy l(:( [ {oFaF) X E OXY'
al k' ny&s( Cgl _; y&\fgﬁl dlh tKl)éL ﬁ%dﬁesnrﬂ%%&cologrwl activities.

Jealaly,| t eﬁtnoﬁrpr 4k @iy 3lolpriaing dativatives 3) formbla (1) Thi s
1 | nvent [ on reI at es to novel di hyd 5opyrr di ne derivatives having desirable

@pohar macol ogi cal activities. Mor&“particularly, this inventioen provides
@di hydropyridine derivatives of fprnula (1) R5 40 R45- X

o C

M(|) 45¢% R200C = g N- CH-A (CH 16) .50
@Rl R3 H (whereighf R~+R2 gnd R3 are the sane or different and (I)
Meach is alkyl, cycloal kyl or al kbxyal kyl ; R4 and R are the same or
B ferent and each is hydrogen hal ogen, nitro, trifluoronmethyl, alkyl,
gcycl oakskyl, al koxy, cyano, 5 al kpxycarbonyl kyIthlo R i's hydrogen
wal kyl , cycIoaIkyI, ar al aryl lor Ifur
Rvi nyl ene, azonet hi ne of%%*gro héﬂ¥ornuJa 6 Ké a
BN S Ais alkylene; Ar is aryl pyridyl; an | eger of 1 to 3; n
|caIIy 6 acceptabl e acid addition

@i s an [nteger of 0 to 2) an

|salts %her eof , which derivadivesggand Bicid addition salts have strong and

& ong- 3

g {wherein R', R and R? are the same or different and each is alky!, cycloalkyl or alkoxyalkyl; R* and R% are the

same or different and each is hydrogen, halogen, nitro, trifluoromethyl, alkyl, cycloalkyl, alkoxy, cyano,

55 alkoxycarbonyl or alkyithio; R® is hydrogen, alkyl, cycloalkyl, aralkyl, aryl or a pyridyl: X is oxygen, sulfur,
vinylene, azomethine or a group of the formula

60 IN\ or KN\S
N/ N~

A is alkylene; Ar is aryl or a pyridyl; mis an integer of 1 to 3; nis an integer of 0to 2) and pharmaceutically
65 acceptable acid addition salts thereof, which derivatives and acid addition salts have strong and long-
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EP 0.094159 BI lasting antihypertensive, peripheral vasodilating, coronary
arter dilating, cerebral vasodilating, renal vasodilating and other
activities and, therefore, ar dicines. Referring to the
above fornula, the alkyls des%na \@lﬁySg % and R3 are (C,.6) alkyls
whi chiagtiyg SiRingpdriensivé t geribBérbl- cdsadinting, dreragheder dilatihg, a@rmalmdspd-etnhgur;enal
pr opylasoditipg o bthertnctiyities argipthetejdre, sseof squldims I 5 penty

i sopent yReferriemioshe gt °V° a. thslat'tvb HQG"&‘&b\a’f*k T%"deﬁ’ 'i’ '%Y"%g?;‘ may be

desjr 9!519&5"319%'5@' @"V\n dlg;g::’a |s° §eachp
(e’g il ?goal %&2 §~ ? topen fethyl). The
cycl O@I r vé fo cI U Ti¥d atkoxyalky

cycl oReNy Ydrai d? don at plrb’:ISe azettﬂkﬁthwfet&ﬁ/ah% propboyettad, 0ns
and myprfoaaxyeehanahtexymynméiwstobw Z-mtﬁmv(-y-e’ielnwlleth\mrdnp&ﬂ)cav-hyhethylethyl

i sopr opowebb%ﬂtuentﬂﬁeesyaedtw R* amd Rhomy pe tepbme Or ditferbasxand Pemeqsnytl 'eprllmptlom'
2-\et’ hoostich- thohigh mmears_mtﬁsqrpltl\a tsd t!'éb? r?&‘?@‘ﬂ:"‘

sarme efrat@F'T"P%}‘Mf’ed'QYfU %‘d '§

al t ho w'rﬁq 0 e?,% '<‘,‘i°£ % 5 ROShG % eing

respetf, Eﬁ'r (H%y ai ,et wmetn hiaCethtHo,  PHIS Rl e
5

é@d&bﬁyl g8aiR€2 fd 4 aFdonQtonsd) buthiab thetHoxkpdBritRyldr
[ od| neman,daibsnm ef eraBI y fI uorine or chlorine. The al kyl and cycl oal kyl are
t hose METHé atkybahdfcpelodikyl, ae dédianatid by &P, lamtyos;mbnabmeéi o' do Bk thjétenwlé‘d-afammor

e t@?ﬁnm 573?? thy ;leo?::

cont aieg- (b€nzyh -men pthyl. Virthyh gr ‘viphe
pr 6%0?3’“%11%’0"‘?’%’5? k}? w%an%“n'ﬁmﬂ nahpesitions. ?‘gE
| SOp r BM ?n % 83& i h%h nﬁﬁﬁg bg’gg %x&rﬁﬁlrﬁaa by
’eth l?ttarﬁgth &y thyl > al kyl and cycl oal kyl,
aEH py#i By ARdth tlﬁ@@ﬁ’te:fnwneﬂorhﬁ)amnay'ﬁiﬁe ﬁlhﬁﬁtﬂbnt@imﬁlaﬁﬂokyl

' @E tt@se n*hﬁﬂirbé Wﬁerm?&ﬂa’d{ﬂirhyhdyl Ar priay mypredehtdither they saniecaryllop penidyl or aditfererite
phe#ylaryd br paidipk grodp.may have the 20 sanme or different substituents R_and

R in opRéfemiab tqmwhichdsan integer oby 1 Ipnd nwhjchjsaninteged af P fto 2. thefasq igyyhighn inOis
pyri dyitat thariteegepaiomm is Airectlyattaghfdte Wrent s” nenti oned for R4 and RI. The C2.4
al IeneT'b"e'é'?ggnat ed by A may be strai -chain or branched, thus being
exenplified by ethylene, trinmethyl eneﬁpj(ropyl ene, tetranet hyI ene or

1, 2-di et hyl et hyI ene The aryl and py desi gnated by Ar are those

ment i one for v ng :s£8 Qenégﬁﬁhgﬂa td fRViche
When mh: Eff hyt osltﬁ-n ttlnH cn'o%yr% ne n 33333655 eroEfgen
pyrs dyf smur @ﬁ.emor i¥phe felfsz&w&( =€N-l’-!.flﬂrﬁ\§ i PydiinG whei Jais

i nteger of 3 and n which is an integer of 0 to 2, the case in which n
is Ois that the nitrogen atomis ity attached to Ar. The ring 30
which is a substituent at the 4- poﬁl onQof *the di hydropyridine ring is a
bengene ring when X is vinylene ( 8) but is a heterocyclic ring or a

fused tpeetigrgrc‘,yg |!>enzo aﬁ |n a%tdhv ses. Thus, when X i $ oxygen or sul fur,
the ring TS Uran ort Frethe:; V\,Hen Xis azorrethl ne (-CH=N-), thering is

p\ﬁ di ne; when X is XN~0 , Jo the dis_ 2, 1, 3- benzoxadi azol e; and when X

is N ; S the ring is benzot hi adi Ie/st'hese heterocyclic rings or fused

het érocycl ic rings may be attached |nhhny optional position thereof to the

4- posihd fRg Ribehienistisbs Rl PRu4E hekeRRydiit ABgder fudddtheterscBiici rihg¥hiay Ibe stiacheath ament
t 0 t hephibhdt peditichitharedFidink 4iposititreofthd uiithidegpy ridide g Bt 1he cases irpaliith X islagjakant to
desi r abe site dtratthehmmend teethanftydopeiidisaidig are paftisulerivdesirbble- Ryefefred; examples of such
hetser deyarbdyclicr dused hane@czchfs -rcyps a2 2 futvb rzyh-en%w'rmyt-wryywr’ rfnzoxadiazol-4-
2,1, 3- Yb@ﬂﬂéﬁa%ﬁ%ﬂh'a@agfa ?] %neé | 4 ey hem\t; o ‘I oW ng
are pref ePf EHOUINIANE HEIH'S bePﬂg‘eﬂﬁslﬂ/H]”o‘&y f°d’yh MU e -{re) o1t hie

i nventio he %:dsg dh ﬁns'é%‘m%(:h mis 2.

55 The derivative in which X is vinylene.

The derivative in which X is azomethine.

The derivative in which X is oxygen.

The derivative in which Ar is phenyl.

The derivative in which R® and Ar each is a phenyl group which may optionally be substituted and n is
so 1.

The derivative in which Ar is a phenyl group which may optionally be substituted, X is vinylene, A is

ethylene, mis 2, and n is O.

The derivative in which R® and Ar each is phenyl, X is vinylene, A is ethylene, mis 2, and nis 1.

The derivative in which Ar is a phenyl group which is optionally substituted by one or two halogen
65 atoms, X is vinylene, A is ethylene, mis 2, and n is 0.
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The derivative in which A i s ethyl ene. ss The derivative in which Xis
vinyl ene. The derivative in which X is azonethine. The derivative in which
X is oxygen. The deri vative in BRi 01094 159 rﬁ\'ényl The derivative in vvhi ch

Rl and Ar_each.is |ch .0 stltu
is 60 1. %}gerué}pfevlat l@? r 9 ’Pi %Eou é"a %Hh(rna S%sgt% e% or?gyoropéjl ona

A
be subst{ "@:é: e ﬁﬂ#op e ds.l; &r@,formuuaSm%f uamvehtioﬁ 0. The
| C

derivative In each is ph eny , X is vinyl ene, Ais et hyl ene,
miss2, and nis 1. The der|v ve in which Ar is a phenyl group which is
optional |y substituted by one pr two hal ogen 6S atoms, X is vinylene, Ais
ethylene, mis 2, and nis 0. §_ EP 0 094159 Bl The derivative in which

Ar is a phenyl group whiah_is| bptionally substituted by one or two chlotlhe
atong, X is vinylene, AR sTethyl , mis 2, and nis 0. In the production
of the di hydropyridine derivatrfves of formula (1) of this invention, s

~3<+~~R5 R4 X (1) 70

R200C COOv (NC2 CH) /£ Ar M R RL R3 .
Hthe starting mater G0+ fra f\?l'i}tﬂ'réétn constitute
t he di hydropyridi ne derivatilye ( ) may be mlé cted 1g@‘g dehydration and

cyclization reaction with t ining fragndn®(s) Bccording to one of the
fol |l ow ng production proqglssesN A gD (F); 25 Q Pr oducti on
Process A
9ZZZ’.’_’Z}E;;}SE;;;Kale}ZaIEg}:};?iq?&ZnLE515555&:&&«:18' g ponsiti g dindropyrdine dervative 1)
may be subj % _‘!@?m‘ and cyclizati F@cﬂg%gnh the g fra_gment(s) according to
2/ ( ¢ 9 A dpiowisg R@f" Pfgessses a1 KR3 35 2
O CHO (11) ey 0~ (I'V) 40 > *(1) Production
Previéfss B 453, RSy |/ R2OOC~ \
X\ Mﬂ%&w 2 _ CH2R) |
H A 00~~~~~ 01 4N R1 0~~ CHO +H 2N R _
R —\
% R200C - C00-A-N_ N—-(c Ar
\ - CH ' |.‘n
:D\ + RY — JX + )\2 (CHZ)m R®
r! NH,, 0 R>
35 CHO
(1D) (I11) (V)
40
> (D
~ Production Process B
45
RS |
: -A- A
o CH,, R —} /( X
=F + >
/k + H.N R
R1 0 ~ CHO 2
55 ) (11I1) (v
> (1)
&0

65



55 . (V) »(|||L) (VI) >(1) 60 655  EP O

094 159 Bl Production Process C R5 COO A-N f
cH A RL 0~ ~ - EP 0(%7‘ 139081 + W2N2 k
(MR1 ) > (I) Production Process DR5 1 Q R
~~~~~~~~~ COO- AP i re gfrocess C 2 C2 m+
iNH + KRRL O 5~~ 0; R3 (M) (rvy ) (1)
Production Process Eg® R200C R ~ ~R4h )1
COO- A-N 4Ar NHY e Lnn 2
~~~~2 m R6 0 _4 ) ( I ) > PO 09415
Bl Production B GCeps F*RS 15 A X b ’ Ii :
Ta R200C0 CH2 Ar Rl
A RIGER + 3 \(CHZy RI6R1 0
H, N R
RBK,/ 2
Rl 0 (V1)
(VII)
> (D

Production Process D

- R
o L /N
, - c00-4-K( ,N—{CH AT
> CH, CH2)m | o
RS00C )\ R
+ NH, +
3 >
Rl 0 0" 'R
(VIID) (V)
> (1)
Production Process E
L R5
—1 x
/
R200C '
/~ A\
L + . C00-A-K IN—{CH—}—Ar
R NH,, (CH,Y 112 e
' 0 RO
(1I1) . (VIII)
> (I)



L s (V1) > (1) 20 (in

:éfe above formul as, all synbols have the sane meani ngs as defined
¥ ci nbefore). Each of these producgporg goacesgeBiwi || be described in

Bt ai | bel ow. Production Process A In this process, conpounds (I1). (I11)

R action.

g pounds,

. A- OH

e Meani

y (e. ¢

N

a base
bl vent ,

& enplo

om ne or

W Xt ure of

50

65

her, ethyl ene glycol’ thyl ether, etc a

ed it

?ﬁergga

B ried out in the prgseNce gf—abput @oﬁ @nd nol ar gquiyval gntsof sodi um
ambdi de, potassi um Ao the | NKe—pe+—65-—nnl *ép Ho as NQA-OH
' |

R-cel er at’e the react
Facted with dlketene t% es¥eA-OH formul a ( to syn S|ze (1v).
he reaction of (V'Ié%lmnth dlketene I's generally carried out by heating a

d (1V) are r Grdductiom Brodeds ePsol vent. This reaction is generally 25
g nducted at a tenperature of about 20rC to abggt 160C, preferably at about
)C t o about 1300C, and nost O conveni ently at the boiling point of
gc solvent used. The solvent nmay be any Eol
. Exanpl es of the sol vent includR
g hanol , propanol, Zeqfropyl al cohol , butano
BB ch as ethyl ethef , fethyl ene gly, nononet hyl
S her | drHe : . ti Coppldon yr|d n Ar
& \- di mef’hyl f or mani de, ggbdlne;h sul foxi de, a n|tr|Ie¥ e
gaction goes to conmlefidvrpgeneral?y in 0.5 to
(rt), (111) and (1V) are such that to each
1to 1.5 noles each of the other two conmpounds are enpl oyed. The
artingrsconpound (I11)(V)l either a known conpoufy#Igd) can be produced by a
hown production process (e.g. J. Am Chem Soc. 67, 1017 (1945)). The
bnpound (IV%—can-be—pfeduced(bW the foll ow ng exenplary process. 35 (1)
boxy ArYC '
20 (In the above forﬁ'ﬁ)g.iizaY' {l symboR'have the same meanings as defined hereihbefore). ' ( CH2 am

that is inert to the
nos such as net hanol,
ec-butanol, etc., ethers

wxane, tetrahydrofuran

5 hours. ﬁe2pmop &t ons
qP any one of these

NAr N—A—CH

Each of thes&ptoduédtjon processes will be described(in dptail below.

(VI 11) 45 Diketene or R3C* 7 (1) ROCOCH 2COOR7 50 (X)
fier ei n R Production@rpcess Ryl ;Y | | o

R

and all other synbols have the

0
5 alcohol

N%Ps
to syrsutua.su zsac @ibhdu ) etc], @théBaSJchOQs h \éhrl.ar \didkbhes atb rﬁamarp et glycol
5 gener al | gorpanethyt bihdr, iethylbie @Bfebl0diettiyE othor, \6&) tacétit. atid, Padiditie, NIOY iformamide,
hanol , mmmnv; sutfortides lagetonitrile; ate, The majticnt gd@8 A compléBdl denerbie i @%14d 1D hows. The

B/ 1) with

g%wn d (M/Pwsych tbapﬁoep@r rasleyﬁ avhenscf these wmmn ¢ &4 h8 moles

( ithe, compound or
iy ""mg ;ﬁ! ?Er'am%aﬁ iWAf“ W g camegnd
as wel as t ose nen | a ve and the reactior. may al so be

e
“-nducteJ at (g00C to 1 00C. The halogen Yin formula (I1X) is chlorine,

|o ine, and when Y is chl ogpggyor bromine, the reaction may be

Yb 094rl159 Bl The co is then

the react 8hIE) at a tenperat (EX) (VIII)

Diketene or
(Iv)

R3COCH2COOR7
(x)

(Wherem R? is lower alkyl; Y is halogen; and a!l other symbols have the same meanings as defined

hereinbefore).

In the first place (VIl) is reacted with an epoxy compound having an alkylene group corresponding to A
moiety (e.g. ethylene oxide, propylene oxide) or a halohydrin of formula {IX} to synthesize (VIll}. The
reaction of (Vil}) with said epoxy compound is generally conducted in an appropriate solvent {e.g. water,
methanol, ethanol, dioxane, tetrahydrofuran, etc.) at 20°C to 100°C. The reaction of {VIl) with (IX) to give
(V) is preferably conducted in the presence of a base such as sodium carbonate, potassium carbonate,
etc. As the solvent, acetone, methyl ethyl ketone, N,N-dimethylformamide, etc. may also be employed as

. well as those mentioned above, and the reactior may also be conducted at 20°C to 100°C. The halogen Y in
‘formula {IX) is chlorine, bromine or iodine, and when Y is chlorine or bromine, the reaction may be carried

out in the presence of about 0.1 to 1 molar equivalents of sodium iodide, potassium iodide or the like pe:
mole of (VHl) so as to accelerate the reaction.



of about 400C to about 1300C. This reaction may be conducted in the’
presence of a solvent inert to the reaction. This reaction gives rise to a
conmpound (IV) in which R3 is ne Ipylo gal $§n ively, (1V) may be produced
by reacting (Vill) with a , 3-keto esP rr o rmula (X). This reaction may
be conducTiekompoth@(Vph sskmmueacsfd vaﬂbﬂsaesnsachﬂayo satdi of formuia{gkto genthesizg l'\ﬁ’rﬂ'he
et hoxi deacnmfa\ggmm kemjn@medera"\somqqmuhwaﬂeea@aﬂrfaﬁ{taﬁt ant G'Cﬁ‘

or t he f pRRUt 4p° to|abow 130°C, This seactignmAy. ke prdycted;i A 3 nert 1o t
terrp? r %??)EJ %eéslji;s 3\3{ @QLFV ﬁ-?) t%@é}%;iﬁem rmu (X) Thl ﬁtiﬁ%ayaiiéﬁfﬁ&gﬁ E

presence of a‘ba uch a xide, sodium ethoxide, potassiu m¥-butoxide, sddivn r
(CH ) sodium amide, sodium metal or the like, in( t@bﬁ:}res hcd & 3bsence of a suitable inert s¢i¥dnkt,)at a
(VI Urénlperstaienfaboit20@roiabb@gecCof 1 to 2; all other symbols have the sane
meani ngs as defi ned hereinbefore)._[-25 ~Thi's reacti,on proc i el ds a

st ar®i ng Ghpound i n_whi ch p/* d\ of,/f or

A\FHe reaction \% Th (‘XIW and ﬁé‘ﬁga'?t ﬁd’%'}m}l\ ?chp etene
or (X) may be conddic & under the(sa conditions as thﬁel atﬁﬁﬁé)@ntloned
reaction (1) of (M1 "wth (I1X) and h& reaction (1) "of (MI1I)"wth i
di ketsene or (X), respectively. 30 Production Process B This l|oroduct|on
process may be con€Xf)ed substanti 4KIE)under the same dIhEibns as

Production Process A. The starting conpound VI) can be synthesized by

permtting amop eact myiht h the syart\ ng/co und (I'V) used in .
Prodyction Pr L Qn 8z | 4T in a N-SALOGUUIE.CORYent (e.g. ;
nmet hanol , et hanol ,. et hyl et her, di oxan t'gfr furan) arfl an excess of
anmonia gas is bubbl ed into the reactio 35 mi xt fr & at abpIn* Y0C to about

606C. O, a solution of ammonia in the above nentloned soI vent |s added a?nd

t he r ethhPfGW 1’ ds rointpger ¢fd teR: él” E'lhefs%'d‘ (
ek e IR T
g aﬁj:g? & L- d o 19n o? (Vl (1) %n& ol @\ﬁﬂmﬂ\nd ;
| VI ) tq,,,g{ey,g of e@@\];wcorrpound3 reaction conditions of this

process are al so substantlal ly |dent|cal W|th t hose of Productlon Process
ThuProdtetdn Proteas 8f conpound (IVlI) is reacted with 0.8 to 1.5 nol es of
(VI) TheThls production groggss imay eceepdidtetbsubstaptially ungercthe (sgmp condjtierstagdirodyction

known & S’tﬁrd hBFtaE ?gt"é P‘@d bPIs dy Yﬂ%’gyﬂ ib 'aé‘h va?‘é"'ke’t"(f‘@é'tger
(V) by cﬁ)ﬁ‘@o %ﬁ arm te ra ran ?:an C) ?ﬁ)a%s I’eegtﬂ'ﬁo the

at et
1967).1. 4}2%%05 &6@&80 arRin A eheabnre%aﬁ.sne Pigadiddand
compBu L acs oo aartmwteesgueme (Ohd BboVE0°C. 1h BifieR rtbnfér, (ichn BY Gy
i n ProdyathesiedProcess C. It appears that in this system ammpnia reacts
with (I1V) inthe first place to give (VI) which then reacts with (VII)
Ther ef direducti¢n %romse@ess nay be conduct ed substantlall unde 50 the s

condia i on§" Hés pp (?d '“%ﬁ% °q pg’ '\&;Vf %
n e |WI ose f
tO eactﬁm uc?naﬁ'o%@ A) 'l?h Qgﬁéﬁo oﬁp % ﬁ { J Tg
L Lo o 6 ettéalvﬁ) .s e t.amc rﬁ.sm.e.a%r ma.s @ar&fﬁ&ﬁ%% aldh
an (Vl tn okl @kéxsa&ta.em 5¥ Baicamdnab aYpH)B re [ OFgdiic Rabsbns| 16/ 142539 1967)).
Prodyction S Process C. Like (Vin). the starting benzylidene r3-keto ester
(Viil) Rreduchien Bppeshdsi zed by reacting the al dehyde place with the V-Ieto
ester ne. dn thimy aﬁﬂc&owaeqsrs cm“%a 2 THYYn ‘Q@ ?tmu ev%\rt cted hieFeeh
i s condlfé éao% ocbtcgon[ ogess C that in hlss em, a E ::\épﬁ “ drst
1] nder
fole of (VII) is

(VSI | z;fég? g Mol hjhegn &smci‘ herefﬁre this pf:ocessm

si muPt apaou Y3h&nE niali$ 626 he sintigasisn  Product i oPr
or ocess E It appears that in thls process, amonia reacts with (V) in the
first plradetiboPgcesa E(11) which then reacts with (V[le). Therefore, this
reacti oPn rirayletm'owf)td’l?cife’dwﬁmﬁ "amt?talslhl;ﬂa!m@lbfr':;'tqite t’!?a??ﬁ’ec"iﬁ‘ibtt't’i‘a%?ﬁs'"'a%’°‘i’lﬁ’"°"

T e n
it R L e e e iR
(VIII) e Q{)Eg'ngr‘?ag N oo.’i'Bc w#'oz rajlyjthys feagtionds colduetedn

S les (o} (ll to each mole o
sane as

Production Process F

In this process, ammonia and (V) are simultaneously reacted with (Vlll) instead of (ll) alone in
Production Process E. It appears that in this process, ammonia reacts with (V) in the first place to give (ll)
which then reacts with {VHll). Therefore, this reaction may be conducted substantially under the same
conditions as in Production Process E. The molar proportion of (*/; relative to each moie of (Vill} is generally
0.8 to 1.5 moles and that of ammonia is 1 to 5 moles on the same basis.

The novel dihydropyridine derivative (1) produced in the manners described above can be isolated in a
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55 - The novel dihydropyridine derivative (1) produced in the nanners
descri bed above can be isolated in a 8 EP 0 094159 Bl desired purity by
t he per se conventional separBPi MﬂddlﬁﬂurBﬂl cati on procedures such as

conc&r;tﬁr ation, p\gXterpg%é gn chr orrat ogr aphy reC| t| on, Eéi cgptration,

fe

S R T R A e e
pre t In s¥ltsaﬁﬁﬁ leacﬂﬁn(h d}&rﬂbrﬁ@ Eycﬁblﬁ' mitfe, pAbJphatdl t h

m slers%kfatacws a(nhysih@&hlhowgdesc daad radet aénsd.ecmap omplaste £ funfar&sl fnalats, t&rka?at)a and

sal t smuhbdesoifapare] eicici ds (acetate, succinate, nmaleate, fumarate, nal ate,

t ar t ar atToe corepduad dkaridfits pait acording 19 thlSTmanpth tQX[‘)lWan@IleP'SV steing apg looe i ng

to tHP@'"Bmﬂeh!ﬁeﬁPP%véeﬂ'RSWa! moeﬂatgﬁsamo ﬂs %'P?'cs%g);; Ha' éﬁﬁ’g"a‘ s 4"
es h’as n,1

e i @?95?’\?@“‘ éF‘f Wrélub"gz b@l ) cu dusea ig%s?i ar:':ao
Cer o : ‘L Ddxn eﬁu §?&5§ zé’@ai VA Cial h{agid; ol (eaesm
rétion, gtra §%ere5 isch Qbhal GRbry SBAbsis, % #dr€inSthnekl Th¥ §rékRni n
t he p&o@h&ﬂﬁd RiveANGketul @RihBER TS sﬁf)etf(ﬁrtd tHWAGWH d&fydtﬂipﬁv&ﬂﬁé&erﬁrﬂ%s #&g. nifedipine,
hy per tiedigipiag), in tiedinensiig ahe durbtion of actichesnd dag ta gistiact pepedty efglilayngrbareanstilood
i nfsaressednto intreasp thecenaihiedd flowdwhich ispint fedndd thauingwo mapmd\é'he'( veadcisran|
i nf ar RrEPhYRCtic oraherpraviic drug émhapertege% ferdnsiance,dhe °°f'1é’ﬁ e'§t°é r?o%quées a

et c. )staqlg)pnqhmgq ée eqq;? I%j ﬂrqtngn reégrl f’ﬁgﬁgg 4 %he
flow it ilats l\ll cretn cess so
"Superi“féf iﬁé?,e %}‘*A@o Anlei 93/ ﬁ% Bldog) th'ﬁ sn G sobl §i8y dus to
ve | iRtake16f & lﬁﬁ‘%hlk“d@ Hrcﬁ J’e%bdojod@ﬁ{ é)&FbtﬂBdUlkhﬁSn ik By shir@hdivic t
pr Opeﬁitiﬁn@faréjin*p%\leﬂgleidi@ tocdnéxchilepOshtih pertéﬁﬁﬁebfﬁect Mdréuve £ abee ithe kngwathat
| 00dexckssivevdoidinin iistorist intakesdot only lkeuseniypante sivpobinddso Piveokeusmsdt afb cerebral

pr 5 phasicalexy.@ noild divrevicastion vie anlingrgasamf rénp mcefim meafﬁ mbq mwm éhe Pt’ﬁ@"t'"“

onrMPQﬂe"F'H? saspwvr %qr@ms eaesrgbfa' @Pa : é‘: B Fusth nw gs ; so sta mm
y"ﬁg st éﬁn@ ven may
reﬁz su e tl nl a d ﬁxe ouX@?l?% d rQGf Qﬁ oV b

excess sodl um and suppresses retention of sodi um | n

t he bodMn tﬁEh.%B or aaetdan@aynd @R its S5I1E Midah be QEMIGYéredIvially bhathbodse idsect dosage an
ex@esrme as pbald@s,oframoeh, tabletd)|capsutts, mjectidriscetdephids s@d beoptepared ke makinaghe

f unct cquqund ny eqatt theseof empatnheme:eence"w mm%ﬁcaVW'eaﬁmgnt e' %weetx&ﬁ q’@ﬂse

ant i hyoek 49 fee?rsa l“faé inisuration. fhe qondiipp. Dy waig 34?? %@‘Y
ch or fwf &ﬂ ??ﬂé‘é R T EOEY o o P
c65 .i?. ™4 ure ac an | ncrease o rena
| ow appﬁ@rfﬁlo%gt%‘?e e ?JsUits St Phari3oiBgiSN Bdisiitticalihg ¥ REN) BNMERBUNGIR ld]:c%i"dmg
dl SOr fah| inuehliondhdaRs sdateroxigipopstaista. Furthermore, a decreased renal bl ood
flow .,s pronotes release of renin (an enzyne whi ch pr.oduces angi otensin
whi chn/’smavnpasmgm substance) fromYJ the ki dney Therefore, the renal
hetfod§H ?ﬁ ey rov acti spn of s g < JS |nvep5 id mE‘E%UQE)
-pr esu:ge b,‘l’g)d S Q‘szﬁ, ?yﬁ I.Eﬁﬁ m*ﬂféﬁt ne te! blood
.Siutu.%smaao@rm i ShpUNE cidbco] U, 10 £ G439 RSk
thelspﬁolfcainéod dréssGNn B 304! Bh&d oF 84¢hesal |y or otherwise in such dosage
3045 f Or neacin sesp CorbisduBd v@lsansﬁeeeed he&)!saatssluncrapsguire9rabncrqreo¢ralmmm-estered4\m@h
may bdosagepas Bunglig for all epgnrdeeds: Snipw@ Lmelasq trohgrogp Wes giverr e pogyetsplugion of gum
phar ma%e@ epo't:aﬁ'w' RARSSWISImARPremants Meie maskdi P affl 2u1out tEAmInRton G4 8agh test
shoul PRI th such factors as the route of administration, the -
condl kigps body weight and age of the patient, etc. but for or al
adf ni Stat btfhyb&eRbivé ifetts PBlob8 Nfreddute ah¥P AiebRATINO FindsOblobBSpratkufe HRfd® t O
20 nyhiegiciely ot m@biddday tHis inpértibe batdhgwh il Tdbee # N/ kg body weight/day is
adm ni stered divided into 1 to several 35 tinmes a day. The followi ng are
the resuits of pharnacol ogical tests indicating the utility of conpounds
(1y5 according to this invention and the acute toxicity test data. 1.
Anti hypertensive action 40 Procedure Mal e spontaneously hypertensive rats
aged 10 to 11 weeks were used (in groups of 3 to 6 individuals). The bl ood
pressures were about 200 mrHg at the systolic blood pressures. To determ ne
t hgp bl ood pressure, an automatic bl ood pressure neter of Ueda Medical Co.,
Ltd. (USM 105R) was used to neasure :

OVI
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the systolic blood pressure in the caudal artery of each rat. 45 Each
test compound was suspended in a 5% sol ution of gumarabic and orally

adm ni stered. The dosage was 1OEpg/d<P930f5gl Bfconpounds. Animals in a
control group was given the above solution of gumarabic only. Bl ood
pressure neasurenents were nade 1, Pg®i@nyd 24 hours after adm nistration of
each test conpound. 50 Resuts..The anti h) S|ve effects (bl ood
pressure after medication ml{ﬂﬁlqﬁ'%%ﬁt %:ég %F ¢bPe nedicat | on) of
conpounds of this invention are shown in Table 1. 55 60 65 9 EP 0 094159

Bl Table 1 ensive Eff4ct 0 4d
pressure Dur ar%{éngy&ﬁg&(mn—lg) (,sna%g@ d%yood pf%?gurfghﬁg%gi;ggr_ 1 .
tensive 1 prg re. effec
after (Eg?atmegle 5‘1\15‘_55 (in hi .) treatne t reat ment e?ﬁ?gt%ol gr qup
+2§‘I4 -2 04 2 89£ of paed gum af aﬁf&&,ﬁgg (in gr§4:\89C
- > —99%| treatment | treatmént
- 30* - 33- 8-24\/ 7 -Bo* = 79> 124 8
- 96) Cor¥rol group >24 0 -9 - 96
980 _ e i) : alr)'ablc) +33 -2 57+ 8 24 10 EP
0 094159 Bi nm':\nnnd ghrrm Ln-hl ood
Eressure r at ihonl of- (mfg) ?89‘ anti fyper9i ¢ Exanpl € Ngf]?q 1

r. 5 hrs tensivel af el [ ct
t r eat ment tredt ment (in hr S.Té%ontrol gr%jzéf 2Zg
-2 0 (@i ven gum ar abic)-3Q* - 33 -85'f 8-24 -87
>4 13 2 - 340 -59% 31 - 79% 8- 24 >oy

i 8 -96* - 98° >4

Q 9 -9%6* - 98+ >24

| 10 - | -88* - 57* 8-24

'\._/-' .
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15 ' -380 . » -18- 5-8 16 -51

-45' 8-24 '.7 -77 -46' 8-24 18
- 68’ -43* 8EP 094 159 Bt -97* -830
8-24 (623 -59' - 66- 8-24 24
- 49* Table 3p (continuedda.8 28 -93' - 75*
8-24 30 -48' -31* 8-24 31
77 - 8- : =4 . 48'
8- 24 3 Compo%d 51 @ﬁaﬁée %%Qgéc)md pressurel’ %glon ?.f
_ , yper
- 663 (Exanpl¥'No,) ca.8 38 = ive 1420
8-24 4f Y .ss{ LBr. 67 5 hrs.  daphede
- 25' - 35* glver 43 after -sg{n hrs ) 144*
8-24 4y - 440 treatment ro treatment g 34745 "
-57". 8-7Z 46 1727 143*
Contro[i group ! :
8-5\221 50 . ’ +2  -37F -2 5-24 52
Psar | (givem gym aravick| 12 g5 |69
8-24 5 - 27 -3 g- ? EP 0 94159 B1
Tabl e | (conf2| nued) Conpoundg -85° -87° Change i}n %I%od pressure
Dur atijon of 1mmHg) =34* ant i hylper31Y Exanpl e |No.§-24
tensivie 1 hg 5 prazge effgct after -8 atter
(in hrk.) trgat ment r eat_nment Oontro][ group (gijverf gum arabic)+2
-2 0 15 -6 ~45* -Gt - 9-
8-24 N fedi pine -77% -45| 6% - 1 58-24
<Q,N| clar d| pige- HO 2) - 58* -2 <5
: BB (conpar ed| wit®cont rol] g&lp) 0 25 B~2%2 30 £H 00
COOCH 3 39 N ~83+H3 8-24
./ 23 -59¢ -66* 8-24

24 49+ -30* ca. 8

28 -93+ -75* 8-24

30 ~-48+= ~31* 8-24

31 ’ =77 =77 8-24

32 -46* -48+ : 8-24

33 =51+ -60* 8-24

37 -63* -30* ca 8

58 . =50 =42+ 8-24

41 ' ~55* -67° ca, 24
- &2 -25° -35* 8-24

43 -S4 ~4h» 8-24

44 ~4h. -22* 8-24

45 -57° 42+ 8-24

46 | -a4s 43 8-24

50 ~-58+ =37 8-24

52 =54+ -14* ca, 8

57 -85° - -69° 8-21

58 =27 -39+ 8-24
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2) 40 . 0 s NO2 45 CH300C COO- (cH2) 2-
c2 - *HC1 CR3 CH N CH s 3 H
31t will be apparent from Tabl th C nds of this invention are at

| east equi val ent or superior to%ée%ﬁéﬁﬂoﬁ%ar opyridine derivatives
(nifedipin i cgrdini,ne) iy the intensity of action and show nuch nore
| ong- | asti%&gggt irilona(é:gor@&?p%elé]g with the |atter conpounds. 55 2. Renal

bl ood f | op—trereastng—eHieet—{+epat—et+etattor—trprovi-rgretfect—Pregedur e
Mal e spont aneoUshpohpgdert ensi ve | &hsnggednl ®loodl pressks el Jura th camiafyl s
per gfoup) were anesthetized with pentobar(pmfig) and used. | Antdmyperar dt ony,
an el ect r pmafBsanple| Jendt er pr obe—Narco—6¢—was—ttted—{ demsd vieef t rlenal
artery anfl the renal blood flow nt i nuoysld hmscor ded | & f£930l ygr gph
(Sanei Sokki K.K.). The renal blpddteTons befolEteadi cati ¢f WehEsabout| 6.5
n- pem mih. Each test conpound wa$T&Rd®&DFed|i AIs&IHPERYy| ¢éne gl ycol 400 to
phepare a SthK sohutlon. TATS SEOCK solutTof was drfuted{ftve-Tolrd with

physi ol og| ca¢fOBEFPAcBERUPt he di | uti oranas i n{ravengusly adni nigst ered tfo
rats in aj vot&hEeBf BBR53RRPRG 'boldy wei ght. The dosage was}0.01 ng/ kg flor

all tgst tonpoupnds. The renal 65 bleQd Tl ow geasured ¢ver, period of
40 m'%utes f ol |§§II ng tRe medicat Gﬁg 12 EPT0-094159 Bi Ressu'%us The

ef fects ofNtOegophnds Of this inver#S5dn on remnal 3bl ood fl oyw ar€Shown ijn

Table 2. T h ae: 5 _zqe . bl odd
flow ( eﬁ%%‘%?gggéf ?g\?v) aft ey r?gdi cation )+ -2 bef ore ﬁhadi cdtion) ¥ 100
(9% Refnal bl ood flow before nedication Table 2 '0 Renal blood flow

iincreasing effects npound . Change .in renal bl ood.
fTow (% '5 : P @x8apl fcp@ppred with control) ggonpde 20 M nut es
40 M nutes after after after medication medi cati on
gdicat i on 20 Control group 2.4 2.9
3MA(sol veny vehicle 2 o1
10. 4 13. 4 12.80 6 4. 5*
7.5- 6.0 NO 8 5.7
6. 40 ?jo 9.70 1 2 6.9 . 8.3
6. 80 30 CH .00 1 4, 2* 4,2" .
2.9 18 3 CO%(.:‘}Q 4.2 5.0" 22
7.5* 7.80 : 9. 6-
CH N H
35 3 H 3
2)
” NO2
)
a5 CH,00C CO0-(CH,) ,~N_ c “HC1
%3

CH N CH
50 3 H 3

it will be apparent from Table 1 that compounds of this invention are at least equivalent or superior to
the known dihydropyridine derivatives (nifedipine and nicardipine) in the intensity of action and show
much more long-lasting action as compound with the latter compounds.

2. Renal blood flow increasing effect {renal circulation improving effect)
Procedure

Male spontaneously hypertensive rats aged 10 to 11 weeks (3 to 6 animals per group) were

anesthetized with pentobarbital and used. After laparotomy, an electromagnetic flowmeter probe (Narco)
60 was fitted to the left renal artery and the renal blood flow was continuously recorded on a polygraph {Sanei
Sokki K.K.). The renal blood flows before medication were about 6.5 ml per min.

Each test compound was dissolved in polyethylene glycol 400 to prepare a stock solution. This stock
solution was diluted five-fold with physiological saline and the dilution was intravenously administered to
rats in a volume of 0.5 ml/kg body weight. The dosage was 0.01 mg/kg for all test compounds. The renal

65 blood flow was measured over a period of 40 minutes following the medication.
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35 23 6. 7% 9.7

10.9" 31 3.3 4. 3* 1.8 37
8.5 10. 8' EPLD 0944159 B1 Ni f edi pi ne

3.0 3. 1 2.2 N cardi pi ne- HC -15.0'

- 1. 9 Results . P9<0. 05 ared with control 3. Acute
t oxi Ci t yh%eéatﬁ@p?ucdﬁ B RYRNtign on rep?'gg(’afp\nwe)sae‘ﬁyl" TaBledy [ atues shomn

2, 6- @[%ret hyl - 4- (3-ni trophenyl )- 1. 4-
dlhydr ochl ori de was sus
adm nistered to nmale an

Gmwoomﬂw
afterfpgdicatipny

;

i hydropyri di ne-
% doRenel podflow
ar \ibgfoge mgdigatipn

to 139 g) in a dose of 62
to 8) and each ani mal so t?%é?

W bofdre mélfithuicn

ser

ve

, 5- 50 di carboxyl ate
m arabic and orally

SR

over a perlod of 7 days.

ody wei ght 105
(|n groups of 4

Regul ts 55 The acute tOX|C|tmi¢ém @ta are shown in Table 3. Table 3
60 t 0, ng/kg) 250 <LD50
<500 Rat 250<LD50 5%@816§;f?d f%ﬁyﬁy#ﬁiﬂﬁﬁiég ggggggnnles fornularlon
exanpl es |a nce exanpl e$ arg %HE%

illustratle tﬁl? ﬁ%@éntlon nor elspecifical IFP%%#eaj§§t|ﬁa poln yaluer shown
i st he f gl tm@aaslaxml)es ver el feasuued by témem%tral agihiptand qre
uncorr ectje Exarrpl e T°A mixtufgsfepmnitr lgqrtzgql ehyde 356 0),

2- (4- benz hydryl 1- pi perazi nyl ) ¢edli carq! | tled IRAYDOn
3- an noc let-eRat-8t-2r0-3—g—aRe—i for 6
hogrs. THe Gohteol wrdugi still ¢d off ,and tjhe re§ due was purjfied by
chr omat od€ aphyepsi viebdcde .omd¥) g; fuent : hef% e- eth | acktate (1 : 11
The resul S—eH—SSot-retr—a—sratt—aretrt—et—+sopt opyl|
e¥u§r a?g ggderl;geé%g_>$oglk2 bdﬁd#§tarr:ngl}h¢%ane \ sﬁéﬂﬁﬁ?lto ?LVF a
powder (- g, : of 2- enpzyhydryl} erazipy yl nmethy

2, i metthyl - 6(3-nitropheny| -1, 4¥H|hydropy I ne- 3,p-di car boxyl at¢. A
pdcii on ¢f the Bowder was recr) st 8.7%%zed fron1. propyl ethet™ hexanelto
gi ve |i ght yel hpw crystals, m p ¥)3+10400 NgRz(CDCI 3) 6:¢g 23-26 2.491( 8H,
m, 2.33}(6H, , 2.57 (2H, t,]J=6) 23 60  3H, :? 4.1p (2H,t, J=6)} 4.18
(154 s), {5.08 &2H, s), 5.77 (1M 7.11-18. 12 .@faH, @-e‘}rental
anal ysi s:! Cal cgg for C35H38N, 06: @ @8 83; H 46227 N 9 X/ geound: EI :
C. 68.97; N, 9.05 Theja Jree i ssolved in
di chl or orfet hangé( 10 M) and a $ :?t on of hyd$7 n chI pr},\@én di oxampe was
added injsligh3excess. After ice6cd70| i ng,| a fE=W*dr ops} oflowB*er was &dded
and the 20 m xgyre was stirred unﬂ@r i ce-cjol i,ng., The reslténg crysfal line
precipitate was col l ected by fil zﬂé on and wastted with et et her o give
i- £14;j'bﬁn2 hydr yB71- pi per azi nyl ) ¢t hﬁ Stet hyl Zm&'rret t hy - ZM(.%‘nl trophenyl) -

, 4-dl Nyd aT 11E= 5, O~ xytate—drhyjdrochtorrde—mtte—formof-
nofbhydr yt¥1Tedapane 23 g (94.4% 3.fhis priodu@.lwas difsolded in
di chl or oeypeaedspind-MC1g a simlls gwount of Jetganol . | They spl vent S

K,/ _

45

: P<O0,05 (compared with control group)

50

55

60

&5

3. Acute toxicity
Procedure '

2-{4-Benzhydryl-1-piperazinyethyl methyl 2,6-dimethyi-4-{3-nitrophenyl)-1,4-dihydropyridine-3,5-
dicarboxylate dihydrochloride was suspended in a 5% solution of gum arabic and orally administered to
male and female Wistar rats aged 5 weeks (body weight 105 to 139 g) in a dose of 62.5, 125, 250, 500 and
1000 mg/kg {in groups of 4 to 8) and each animal so treated was observed over a period of 7 days.

Resuits
The acute toxicity test data are shown in Table 3.

Table 3

Acute toxicity (LD50, mg/kg)
250 <LD50 <500
250<LD50 <500

o>

Rat
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then distilled off and the residue was dissolved in ethyl acetate and after
addition of water, the mxture was t..allowed to stand with ice-cooling.
Thi s recrystalllzatlon proce ave light yellow crystals, mp. 167-170C
El enental ~anal ysis: Cal cd. %ﬁ‘cﬁ M&?ﬁ‘cl H20: C. 59 90; H, 6.03; N,

7.99 F qaxam les, f mul ti e?ia aq{)les ?’ICF Eff%rgnce 'e§ a‘?e ’deschbea 84 ?éofo %l § 2 A

m xtm{,grag,fmm et,,{, enzh 1-pi perazi ny

acet oac@k atea.r@muatvbmhs owlih np@ronwmategamass wae%&durw by m& Bu.ke fi\laﬁ.@&'O'
|n t fret Banmcorratter as Exanple 1 to give 2-(4-benzhydryl -
- pi perazi nyl ) et hyl et hyl Example 1
2 6- di mevtipire pf IIBD'FererrG nelwylb ¥2.66 d), e4ae {1abinecazidy Bethiil @catorortp tel6@®9g5 a
ghfethyl %zgmne BE%Z'G' PH?% 'ef’FP“Eq for ﬁB°‘H%ThP R°'(’NU
. dnst#?? ari% s%gﬂ graPh |Img’,s %509 e! ent 'g_? %étgig
4]

mg Z y Su stance s | ina sma modnt of |soprobyl e

mng, W i " g ( 2H,
(s )QFBD g, R o, adied o sve o b B { 2iens

5. 08(h1; pbwdér, wds(récrysthilize8 from ﬁoﬁgp)(l Hﬂer-ﬁexa IRJREVEIIoW cal%ﬁlllsy E‘i ;ﬁ 10£ai04€b
C36 HEBIRA0EC!,) G: 2.868—2.39 (8H, mB.243;(6H\s), 8.59 2HIE J= 6).360 (3HO)AAS (2H, t, J=6), 4.18 {1H, sE
68, 8208 HHH. @, 587 (1N, 5)87. Y-85k 1pHemB A ni xture of o-nitrobenzal dehyde,

2- (4- \/:gs et hyI acetoacetate and nethyl 3-
am nocr ot gg Rﬁ% déléeén Iy ofly (1) | cohol in the sanme manner as

Exarrpl Orivh 2BBGh frdb b ) W>di W Gidka b Bnd'E bhyd¥deR9EN
chl OgrisHuetaiBkaka vz-,siﬁ‘j A d%lg'gvi Aﬁbﬁ%&-@éﬁhﬂﬂ@‘f@g‘h\ﬁ' MFENP agﬂﬁmed@nﬁha
dfﬁewmim 4{vak tirrdd ﬁd’d@ph@-ﬁ@fél'}\gl%rdtdlml’@;&ﬁlli lm&l&aﬁws&:&n ydfiation and

y erasheti with iethy! etberab gike2t(4-bamzhiydrght-piperbtiopllethylmbthyis2, 6-dimethy k6 B-riltsspBenyl}- el d

11, 4Wdavén¢emdme-%$ra rdpxylatCgihydrochiorideds, tmm(mqusm vvad 4209 g494.4%).
6. 03Th: pr n d:chloromethane contammg asm Egnqyg Ttholyenglas

’ @ dl (] JR dﬁfﬁg‘ lﬁv!ﬁs” 6’5&1’2 % ta and dition ofwater, the mixture was

ek p| per%?%'l"?ly 'sétrﬁc'Y aellczé 'oa@e%c ?"'e R/EP nﬂh‘h‘ﬁ"‘)? crystals, m.p.
am nocr@;r@aaglenms -worked up in isopropyl alcohol in the sanme nanner as
Exanpl e 1 chiad. gorve,,»z,.r@fo,mmm@() ¢)se0y) -H,spBpenszInyl ) et hyl net hyl
4-(2-chl ofFepienyl ) - 2, 6- di net hyl -Q. 60.0&i 4 &SFpyNi ZB4ane- 3. 5- di carboxyl ate as a
| i'ght yel |l ow povvder m p. 81-8XC (si nterl ng) Y| eI d (30 8% I R ( Nuj oI)

cBr1n3: 3320 1680 N\R 09531% 6: g}zz'xy 1-p| cmacei EP ogy 4159
.
>N' era n 12 eth i &%ggi
#h). Hield

i gwez- zhyd '
) pyr ¥ hgj‘ﬂl cd.
) .3 E R7( l)5:m" 3320 16 NMR (CDCl,) &:
C 69183(% = 6.-46H,CN._.),6 83 Exarrpl e 5 A mxture of o-chl or obenzal dehyde,

2- (4-benzhydryl - 1- pi perazi nyl ) et hyl acetoacetate and ethyl 3-
( yary PP nga (6H, ys =C—CH,), y
|

.- 4.08 (2H, q, J=6, —CH,CH,), 4. 15(2H t, J=6, —COOCH,CH,—), 4.18 {1H, s, >N—CH<), 5.08 (1H, s, C(sy—H),
N 6579 {1H, s, NH).
Elemental analysis:
Caled. for C3eHoN,Og: C, 69.21; H, 6.45; N, 8.97
<5 Found: C.68.82; H,6.63; N,8.72

<0

Example 3
A mixture of o-nitrobenzaldehyde, 2-{4-benzhydryl-1-piperazinyl)ethyl acetoacetate and methyl 3-
aminocrotonate was worked up in isopropyl alcohol in the same manner as Example 1 and the product was
further treated with methanolic hydrogen chloride to give 2-{4-benzhydryl-1-piperazinyl)ethyl methyl 2,6-
dimethyl-4-(1-nitrophenyl)-1,4-dihydropyridine-3,5-dicarboxylate dihydrochloride monohydrate as light
yellow crystals, m.p. 162—164°C. Yield 11.4%.
Elemental analysis:
Calcd. for CasH33N,Og: 2HCI- H,O C,59.90; H,6.03;: N,7.99
55 Found: C.60.12; H,6.15; N, 7.89
Example 4
A mixture of o-chiorobenzaldehyde, 2-{4-benzhydryl-1-piperazinyl)ethyl acetoacetate and methyl 3-
aminocrotonate was worked up in isopropyl alcohol in the same manner as Example 1 to give 2-{4-benz-
50 hydryl-1-piperazinyl)ethyl methyl 4-{2-chlorophenyl)-2,6-dimethyi-1,4-dihydropyridine-3, 5-dicarboxylate as
a light yellow powder, m.p. 81—83°C (sintering). Yield (30.8%). IR {Nujol) cm™': 3320, 1680. NMR {CDCl,) 3:

2.26 {6H, s, =C—CH,),
|
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am nocrotonate was worked up in isopropyl alcohol in the same manner as

Exanple 1 to give 2-(4-benz- hydryl-1-piperazinyl)ethyl ethyl

4-(2-chl orophenyl) -2, 6-di net hEP 10 09 #%a &4y ri di ne- 3, 5-di carboxyl ate as a

Y} light yell ow powder, mp. 76-780C (sintering). Yield 34.7% IR (Nujol)

cm ' 35633 s1600CH A2 (RIVR {TDCICDP G .CH—9.78. (B‘Ikh S SIN—CH<, S.3PGHS ), —H). 563

( 6H, ‘é',*Es* Wes. 5 4.20 OLH, s, >N- CH<) , 540(1H s, C4,-H, 6.37 (1H,

s, NH). El’“gg? % e analg, s c 78bsd-n £9s. CIN304: C, 70.40; H 6.56; N,

6.84 20 Founa: |-56"uﬁ C aoad e %@*ﬁ 12; H, 6.77; N, 6.57 Exanple 6

A m xture of 2, 3-di chI or obenzal dehyde, " 2-(4- benzhydryl 1 - piperazinyl)ethyl

acet oacet ate and met hyl 3- am nocr dExemaleess was wor ked up i n isopropyl

aI cohol A mixtére @mlmmwdmdmmueezh}fdtvmg!p@eazi’z-vlqahvl acetoacetate and ethyl 3-
nzf‘ﬂf’ﬂl“’%ﬂ"m@ﬁfﬁjﬂé? gg;kﬁ 2;97 roqyépqq ol in the same manner as Example 1 to give 2-(4-benz-

,*rydaf RIPS1! %’g di WB OﬂWF’ﬂ 5 %5%% ’Ma ate
y?;rg %%v&; swe"ga 8 gi ? ?‘r"[ % 7! ol )
: I\/R(CDCI3) 6: 228(6H s, =C-CH3), 30 3.58(3H, S,
COOCHB) 4 15 (2H, t, J=6, -&e¥feH2&HE)eHA. 19 (1H s, >N-CH). 5.45 (1H, s,
Cogér-H), 5.61 11H, s, NH). Elenental pnal ysis: 35 Cal cd. for
C35H37CI 2N304: C, 66.24; H, 5.88; N, 6.62 Found: C, 66.38;
H 5.9%0hs, BNﬁ"BQaMﬂ @H7S E«m’?t%ﬂe“dfs NH. di chl or obenzal dehyde,
2- (4-befk }‘}‘/fajc ]%et acefate and ethyl 3-740
amgnocroto ?Na§ ﬁ é#:é £ohol in the same nmanner as
Exanple 1 to g| ve 2- (4 benz- ydr - pi pera2| nyl et hyl et hyl
4 (2. 3- di chl orophenyl) - 2, 6- di met hylgxamﬂ.rad; hydr opyri di ne- 3, 5-di car boxyl at e
as a |i ghbiaped d)fm@-q)ﬂ‘ﬂd’ebqnzzmiqhydtﬂ7-(89(52(v$drﬂt1empe’rg$nyl)bﬁh¢|adetB&eVa%anhlﬁrdthlu;B-Ol )
cm, . :anyaaBoton3® Was WBBIRd WiVR istipropyl GIGhE)in Bhe $a& nadhbr ds, Exdniple 1 GHYIERIR)(4- 45
3@ phydeyl-1-pipecarigylethy! rgethylig-(2:3-dishipropikgny!)s2, 640 %M -1,&dihgromyridine-35-digr{ 1H
w'w@e%wﬂ QYeiog m-m§4—86°C Isintesinalield 3-6%4B [NBGRMPNI03820. 073061986
48 Found: C, 66.32; H, 5.97; N, 6.27 Exanple
8 A m xture of mnitrobenzal slogefes, —c—cH,),
2-3A- (4,4 -di fluorobenzhydryl)-1-pi per azi nyI | et hyl acetoacetate and 55

met hyl 3-am nocrotonate was worked up in isopropyl alcohol in the sane
manne584aH. Exgqg{:lé.)]gtSdﬂg.ng:ez—COOCH,CH,—) 4.19 (1H, s, > N—CH<), 5.45 (1H, s, C;yy—H), 5.61
(4 (4"2! 51 b%nzhydryl )-1-pi pera2| nyl I et hyl et hyl

en dr I di ne- 3,5-dicarboxyl ate as a
I igsht eI I Cd fvﬁé“rdtcrwocg| 6§ % @rlﬂpogﬁg Yield 33.3% This product was
treated Wlt mathanollc hydrogen’ c 1or|de to give colorless prisnms of the
di hydrochl oride, mp. 190-193C. El exemprl7 anal ysis: 60 Cal cd. for
C3, H36 FANE 36+ bI2.3-dichlofeBerk3ldeyde52-Bienyydiyl-TDidecadingllethyl acetoacetate and ethyl 3- C,
58402 pmippcra3orgRe Whg wwkndlum r@vgalm*ml i the sarpg "WP'FﬁftaF 6Mand@m @léi«’»benz-
2- 14-pArvh-pigranlatyl AUMY i3t 'c ° ? By Rl A-diaydseRys) g‘?é’& ieATepxya

5{6°r Ui Ebhiot? 'r?s?%és@aﬁﬂ“‘
5

f@hyqtoaé %&{ﬂ?ﬁfﬁ%ﬂéﬁa} Sgiearh. . 1

a5 3.25 (6H, s, =C—CH,),
I

4.16 (1H, s, >N—CH<), 5.41 (1H, s, C(t,,—H), 5.96 (1H, s, NH).
Elemental analysis:

O.

50 Calcd. for CysH,3CI,N,O,: C, 66.66; H, 6.06; N, 6.48
Feund: C,66.32; H,597; N, 6.27
Example 8

A mixture of m-nitrobenzaldehyde, 2-{4-{4,4’-difluorobenzhydryl}-1-piperazinyllethyl acetoacetate and
ss methyl 3-aminocrotonate was worked up in isopropyl alcohol in the same manner as Example 1 to give 2-
{4-(4,4'-difluorobenzhydryl)-1-piperazinyl]ethyl methyl 2,6-dimethyl-4-(3-nitrophenyl)-1,4-dihydropyridine-
3,5-dicarboxylate as a light yellow powder, m.p. 68—72°C {sintering). Yield 33.3%. This product was treated
with methanolic hydrogen chloride to give colorless prisms of the dihydrochloride, m.p. 190—193°C.
Elemental analysis:

50 Calcd. for C35H,6F.NOg-2HCI: C, 58.42; H,5.32; N, 7.79
Found: C.58.25; H,538; N, 7.44
Example 9

A mixture of m-nitrobenzaldehyde, 2-[4-(4,4’-dimethylbenzhydryl)-1-piperazinyl]ethyl acetoacetate and
ss methyl 3-aminocrotonate was worked up in isopropyl alcohol in the same manner as Example 1 to give 2-,
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EP O 094 159 Bl [4-(4,4' -dinethyl benzhydryl)-1 -piperazinyllethyl met hyl
2, 6-di met hyl -4-(3-nitrophenyl)-1, 4-di hydro- pyridine-3,5-di carboxyl ate as a
Iight yel | ow powder, mp. 83-87 Sj i nyield 53.1 % IR (Nujol)
cm': 3330, 1695, 1680 (shoul der ﬁ EW{&%:S" : 2.32 (6H s, =CCH3),

2. 36(6H5(44' rﬁ}dﬁy)lperﬁhﬁﬁvl( Bhipemzin@BHH3) ,methyl 0 (btimathy RNIICHIE) phedylLla-giblirot |,
J=6, mz@ﬁrdéga oFYig® ag 2 Hightyeila®( plowddy, m.p.. 884-87°Cltsintbringa.CY ield SAHp. IR BlGorbam Al
anal ysi 330,895, 46805 (ghoufden NMRIEDCLIE: 69, 57 H 6.63; N, 8.77 Found:

C, 69.88: H 6.82: N 8.42 Exa %?SHlO ure of m nitrobenzal dehyde,
2-[4-(4, 4" -di net hoxybenzhydryl ?H 'er azi nVI | et hyl acet oacetate 20 and
nmet hyl 3-am nocrotonate was worked up in isopropyl alcohol in the sane

manner as Exanple 1 to gi ve 5
2 (45,4, 4' - di et hoxybenzhydry‘lz}sci6 o1 pET yICIHét)HyI net hyl

6- i net hyl - 4- (3-ni trophenyl ) -1, 4-di hydro- pyridine-3,5-dicarboxylate as a
I |\g-l'ft y3:60 (8k s06QOEH,). 401K, 5, >8|9&m<()s4meem 0356, ~CEOCH,CH,~306.09 RH( Hidj.pHY), 5.84
cm': 33'3(?'031’&!35'”)1680 (shoul der) NVR (CDCI 3) 6: 2.36 (6H, s, =C-CH3),

3. 57 (3H "‘e" Hg\? , 11 (1 H s, >NCH), 4.15 (2H,
t, HiflGg é%g@ 80{1H broad s, NH). 30
El errent aI anal ysSi s: Cal cd. for 2 0 66.25; H 6.31; N 8.35

Found: C, 66.22; H, 6. 12 Exanple 11 35 A m xture

et

of o-ni tr abaBaab & MalGobedzdidstyde, b-1adA, Tamsm FAGENN-h loebdz G Afh Mt Sk
acet gacadaiethyh8-emittiydn &m&m&a ma&;ﬁopwsﬁzmiﬁgwﬁisaaaﬁprﬁhdns&rsyw&nea&gmo
in the 25[&%4'Fdﬁnmbox\€b3nﬁxmml¢mibrézmy[jethﬁ dnethyl  2,6-dimethyl-4-{3-nitrophenyl)-1,4-dihydro-
U4 zpyrlgpp-pé(q:qgmm é t yelipivoraveder, mryp. |7é-t—ﬁ9"p {simering). Yield 39.3%. IR (Nujol) cm™':
- 2,6-di r@?‘h;}ﬁ*’%‘?@‘?ﬁ%’ M%I“}D 1A dj hydr opyri di ne- 3,5-dicarboxylate as a
i ht yel |l ow powder, mp 909%9@; 6—8}9 Yield 21.3% IR (KBr) cm':
3@ 1695. NWR (CDCl 3) 6: 40 5 (3 =C-CH3), 2.31 (3H, s, =C-CH3),
4 53 (3H, s, COOCH3), 4.0-4.3 (3H, >N-CH<+-COOCI—|2CHZ) 5.72 (1 H,
s, C, 4r3.83)(3H,5, ~Co0LHL 3.15 ©Ak, BCHYH.11 EHaren-adHaNalsnans; Jéé)—coocnzc@al)@ba
for C3r(HRGFRL4O1:5.80 (1163r@dd s, NH).5. 61; N, 8. 66 Found:

65. 4@ H, Epmgotal apalygis39 Exanpl e 12 A mixture of mnitrobenzal dehyde

2-[4- (4,4 - EP?H &‘&M?ﬂrggg E8kziMP3PBet hyl acet oacetate and 55

met hyl 3-am 2Pot onat e was ﬁ' tnN dﬁr opyl al cohol in the sane
manner as Exanple 1 to give 2-

14- (4, 4' - A fiklurd o0 RTBYEHzMbidhyde, D-[RK4, @Qlﬁﬁbﬁé&h%hwﬁﬁtd't}@raznnyl]et | acetoacetate and
2, 6- di medthyl B-atifadraioriateowpionyrkdd dp -isbipFopsr oo ifl theeamd nfend r%wmw bakegias 22
| i ght J&l4.4wiflvoratienzhydryld-1-pR@rBin@ et methvi ﬂ@)dJméfh‘ﬂMZ-ﬁﬁroa%nyWhLGancméhyﬁﬂmws
f ur t her3&gieasbaxyialg s Betaaliav powgetr Dge ROCHT G sinteringd Yield @1.8%e IR (KBr) cm™': 3350,
di hydrc}é?ﬁ M%@Dchbﬁryst allization fromethanol -ethyl ether gave |ight

yel | ®w prisnms, mp. 208-211C. 5% (3H sE=I('e_n(1‘3}_r|1‘5 al anal ysis:

o
2.31 (3H, s, =C—CH,),
4s |

35? {3H, s, COOCH;), 4.0—4.3 (3H, m, >N—CH< +—COOCH,CH —), 5.72 (1H, s, C,oy—H), 5.77 {1H, broad s,
NH
Elemental analysis:
50 Calcd. for C35H35F2N405: C. 65.01: H, 5.61; N, 8.66
Found: C, 65.40; H,5.60; N, 8.39

Example 12
A mixture of m-nitrobenzaldehyde, 2-{4-(4,4'-dichlorobenzhydryl)-1-piperazinyllethyl acetoacetate and
ss methyl 3-aminocrotonate was worked up in isopropyl alcohol in the same manner as Example 1 to give 2-
{4-(4,4'-dichlorobenzhydryl)-1-piperazinyllethyl methyl 2,6-dimethyl-4-(3-nitrophenyi)-1 ,4-dihydropyridine-
3,5-dicarboxylate as a light yellow powder, m. 2 83—87°C (sintering). Yield 57.8%. This product was further
treated with ethanolic hydrogen chloride to give the dihydrochloride. Recrystallization from ethanol-ethyl
ether gave light yellow prisms, m.p. 208—211°C.

60 Elemental analysis:
Calcd. fOI' C35H35C|2N405'2HC12 C, 55.86; H, 5.09; N. 7.45
Found: C.56.00; H,534; N,7.38

65
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Cal cd. for C35H36CI 2N40Q-.2HCA : C, 55:86; H, 5.09; N 7.45 Found:
C, 56.00; H 5.34;, N 7.38 65 16 EP O 094 159 Bl Exanple 13 A m xture of

2, 3-di chl or obenzal dehyde, EP 0094 159 Bt
2-[4-(4,4" -difluorobenzhydryl)-1- pllgeraqu | I ethyl acetoacetate and net hyl

3-am noct QIR &1 2088 ﬁve%g i oréle ﬁh 1):1- 54?5‘2'"% btafd>
Exarpl & ﬂi@. $ifio ogrof% &l : &VEE ik it lorBler Sl AR SRR o ey
: é’t vilevderdli BY(2]8-GichiBrophenyl)-2,6-dimethyl-1,4-dihydro-
pyr I5d| weidiaeé-sddn@wdivlmﬁlaah(ﬁgmenow pguhﬂerymlpl BUv-BIOSitering). Yiel DE2-BB @ (KBr) cm™:
(si nt e33MYBI5. WMA (GDER.B% | R (KBr) cm1: 3340, 1695. NWR (CDCl 3) o: 2.28
(6H, s, =C-CH3), 10 3.57 (3H, s, COOCHO), 4.12 (2H, t, J=6, - COOCH2CH2-),
4.16 (1H, s, >N-CHk), 5.42 (128 6H. 8e—fhs): 5 70 (1H, broad s, NH).

EI eg;ental anal ysis: Calcd. for C35H35Ct 2F2N304: . C, 62.69; H, 5.26; N, 6.27

" ﬁ%“@éocu) 412 (2H, t, J=8, —CO(%HZ@Z—Y),41H1H53 SN—h<)Bs. %(1%@‘{2 ), 184707
mSet/ur(eHOc?roa"d | or obenzal dehyde, ~2-] 4- (4, 4' - di chl or obenzhydryl)
1- pi perazsld?r)dnyaehdmﬂsxsacet oacetate and rret hyl 3 am nocr ot onate was worked up
i n i sopr opyFaled. farfiaiHiChFiNIG.:s LaB2.6%Nn itk 6.265 I e | to give 20
2- (%- (4, 4" - Bowrdl or obenzhydr yl )& 82.p1:pdt §5Pn N4 met hyl

4- (2, 3-di chl orophenyl ) - 2, 6-di net hyl -1, 4- dlgydro pyrioine 3, 5-di carboxyl ate

as a llﬁ gi !& %%%‘/5 e &9 gﬁ llé%fern %Yﬁlﬁérgm@eta cétg%c(’.m)
th d upi @ 1 aleohot le $to give
COCkaH3)- (4-14, 4 LdicHiatbbenkzhyddyior -plpmﬁg methyf 44 83-dithlordphermyty-2(8-8ilnsthpl-H8ditwldro- S,
CA- H) , pybigine-3(Stditartinxglath a5, a It -yelidve powtier, mapal0ys167°C Bdintering). Yiel@aB.2%. IR (KBr)
5 H35@h 2 NZBA; 16@5. NMR (GPCl,H5: 5. 01; N, 5. 97 Found: C, 59.52;
H 4.97; N, 5.75 Exanple 15 A_mi xture n| t r obenzal dehyde,
2- (4- benzhydryl honopi per azi n- izzlf%ﬁ'h f_ﬁ t oacet ate and met hyl 35
3- nocr ot onate was worked up in isopropyl alcohol in the sanme manner as
| 5713105, 8bVEHS; &ﬂz(thnﬁwdlod GEOHBRI-IEAE.AE 1R & SNLet)5hs (R] §),—H), 5.70
2, 6- di AR} Ldg} NH3- ni t rophenyl ) - 1, 4- di hydropyri di ne- 3, 5-di car - boxy ate as a
Ilght y e|Hiepwenpd ankdysis:m p. 60- 63 (SI ntering). Yield 31.7% IR (KBr) cm"':
333®, 1690. ChltdR ferChdhad)Ng0.: 4G, 59.76; H, 5.01; N, 5.97 2.33 (6H, s,
=C- CH3), K. Bound3 60 (3H, s), 04591529(M9? NSYP, 4.57 (1H, s, >N-CH<), 5.10

(1H, s, Cl4,-H), 5.92 OlH, s, I% t;al analysis: 45 Cal cd. for
C36H40N4C§m?%, @pmzﬂtro zaﬁ!eﬂghe 5'(4—@!3 ?% p:perazm— 1yl etha«l acefoacéiste afk methyl
ébﬁrSTf aldﬁh&' ih e

6. 5% By € Example 1 to give 2-{4-
2- [ 4- (Benz mebdramlf- )-awnaamw Mokhyba-¢3- macmeﬁmm ,acdihydrepyridinet35-dicar-
3- ami nbexyatessai lightwaetiowppiwdet, mp. Mcﬁnimmg) Miedd BT %, IR (KBrbcradAn3IS30:069% NMis
Exanpl €0Ch) &nd the product obtained was further treated with a di oxane
sol ‘l‘,‘l)t I on of hydrogen chl ori dez.tsg( '\é’e=8_-_kﬁ;'(4-fl uor ophenyl ) - 1-

Y 3.60 (3H, s), 4.12 (2H, t, J=6), 4.57 (1H, s, >N—CH<), 5.10 (1H, s, C(yy—H), 5.92 (1H, s, NH).
Elemental analysis:

45 Calcd. for CygHoNOs: C, 69.21; H, 6.45; N, 8.97
Found: C.69.24; H,6.51; N,877
Example 16

A mixture of m-nitrobenzaldehyde, 2-[4-(4-ﬂuorophenyl) -1-piperazinyilethyl acetoacetate and methyl

50 3-aminocrotonate was worked up in isopropyl alcohol in the same manner as Example 1, and the product

obtained was further treated with a dioxane solution of hydrogen chloride to give 2-[4-(4-fluorophenyi)-1-

piperazinyilethyl methyl 2,6-dimethyl-4-(3-nitrophenyl)-1,4-dihydropyridine-3,5-dicarboxylate hydro-
chioride as a light yellow powder, m.p. 108—110°C. Yield 76.4%. NMR (DMSO0-d,) 5:

55 ' 2.30 (3H, s, =C—CH,),
l

2.38 (3H, s, =C—CH,),
|

3.60 (3H, s, COOCH,), 4.48 (2H, m, —COOCH,CH,—), 5.03 (1H, s, Ciyy—H).
Elemental analysis:
Calcd. for CpgH3,FN,O-HCI-H,O: C, 56.71; H, 5.78; N, 9.45
Found: C.56.78; H,5.85; N, 9.35

60

65
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pi perazi nyl | et hyl nethyl . #
2, 6-di met hyl -4-(3-nitrophenyl) - 1, 4- dlhydropyrldlne 3, 5-di carboxyl ate
hydro- chloride as a |ight yegpvgy goal§sg B 108-110C. Yield 76.4% NWR

(DVBO-d6) o: 55 2.30 (3H, s, =C-CH3), i
2.38 (3H, s, =C CHS) 60 3.60 (3H, Esam@ODCH3), 4.48 (2H, m - COOCH2CH2--),
5 03 (1|A maﬂurce obeE#aémbmeaIZ [aR=hipsiphenydal- mderailwllemlmmm&ﬁldnmaetwo

moqqoto?atq gvas NIOI‘ % pyl alcohol in the same manner as E mole 1 1ggive2-145(385:
N, 59. ;%‘? g 5@‘

ehyl}-1-pip mgthybA-3- pyl)- ydropyn_dme-3 S-dicar-
ni te gé?é‘ %I d“%ht E'Ezo o op é\s'mﬁm %ale%{egrgag/l ﬁyl [ l«?f’ ll)l CT" a30% M8 at e

and net hyI 3-am nocrotonate vvas vvorked up in isopropyl al cohol I n the sane
manner as Exanple 1 to give 23§ GH 8-=chtwy,ophenyl ) - 1-pi perazi nyl | et hyl

met hyl 2. 6-di nmet hyl -4-(3-nitrophenyl) -1, 4-di hydropyridi ne-3,5-dicar- 5
boXyl ate as a |light yell ow powder, 65 68C (sintering). Yield 29.0% IR
(Nsfol ) cm': 3300. NI\/R(CDC?§§‘36'=52=‘§21C'133H s, =C-CH3), 2.36 13H, s,
=C-CH3), 3.63 (3H, s, COOCCH3), 4.21 (2H t. J=6. -COOCH2CH2-), 5.12 (1H s,
Cc4, t VeSi S f Qb
@kmf%ﬁﬁigfg?gi.ﬁ 2 (WA.J%BBECOON&L GRSz BREL IS, SB0 b, o/ ). L 33;
H, 6.43; Nca&. %@amm.e,l&: 80.26; H,A.209 xmumelsof m ni t r obenzal dehyde,

2- [ 4- (3-trFdundor omet hyl phergI63.3%:- . 688azN.88d et hyl acet oacetate and net hyl

3-am nocr ot onat e was wor ked up in |sopropgl al cohol in the sanme manner as
Example 1

2 ?4 lg'ﬁ];'}"t 0 Ive K{‘:E wp [f‘?ﬂr q r ;ﬂhgr':\ﬂem-puperazmyllethyl acetoacetate and
& AR aghyr S T IS
Ilghtpyv \&dﬂﬁmlate%ghgrﬁ al 6 owenheﬁ lsag%rc‘(énﬁ gSBn -

3345,334%,96895, 1Es5NMRNEDCINRC] 3)

( s, =C-CH3), 3.64 (3H, -s, 4.21 (2H, t, J=5.5. COOCHZCHZ

% (1H, s, C(4r-H), 6.39 (¥PF(5S| SMQ‘\TC*&D El enental anal ysis: Cal cd
for 029I-131F3N 06: C, 59. 18 H 5 31; 9. 52 Found: C,

295,}153( shééo,;j}é 49%14%1 p1 per a2| nyéﬁzc?ﬁx)r 6 1;%5{:(2? a["!érpsg Iﬁ@rzal dehyde,

3-am nocrotémm&om Fymbgect g9.18:N H, 8QRY omgszal cohol in the same manner as
Exanmpl e 1 fawngi ve 2- | 4- ( 2-aysemmxypBesy|§.-g9la3pi per azi nyl | et hyl net hyl
2 6- di net hyl - 4- (3-ni trophenyl ) -1, 4-di hydropyri di ne-3, 5- ‘di carboxyl ate as a
%t yel | ow povvder m p. 58C ( SI mEearmm P9 Yield 55.6% NMR (CDCl3) 6: 40
4

46 ngxtu:ecot itrol e ’b‘g?fﬂe oxy henyl)4 1ﬂper§nnyw%§cqg?a%g_t§§2ppdt
‘] 6, [3- iﬁmﬂﬁg% y(:)r: ~pa‘;"era‘z@ ethyf "r‘n Rro ﬁtﬁqj& }<1.4-d :(;l?o:yr: mgg%-nt al

anal Ydidarboxylate as a light yellow powder, m.p. 58°C (slntermg) Yield 55.6%. NMR (CDCl,) 3:

40 2.34 (6H, s, =C—CH,),
|
N~ 3.63 (3H, s, OCH,), 3.83 (3H, s, OCH,), 4.21 (2H, t, J=6, —COOCH,CH,—)}, 5.14 (1H, s, Cisy—H), 6.60 (1H, s,
NH).
45 Elemental analysis:
Calcd. for C,oH3 N0, C, 63.26; H, 6.22: N, 10.18
Found: C.63.33; H,6.43; N, 9.83
Example 20
50. A mixture of m-nitrobenzaldehyde, 2-(4-benzyl-1-piperazinyllethyl acetoacetate and methyl 3-

aminocrotonate was worked up in isopropyl alcohol in the same manner as Example 1 to give 2-{4-benzyl-
1-piperazinyi)ethyl methyl 2,6-dimethyl-4-(3-nitrophenyl)-1,4-dihydropyridine-3,5-dicarboxylate as a light
yellow powder, m.p. 106—108°C (sintering). Yield 86.0%. IR (Nujol) cm™*: 3325. NMR (CDCl,) &5:

55 2.33 (6H. s, =C—CH,),
|

3.46 (2H, s, CGHSCHZ—-) 3.61 (3H, s, COOCH;), 4.14 (2H, 1, J=6, —COOCH,CH,—), 5.09 (1H, s, C,,,—H), 5.82

{1H, s, NH).
50 Elemental analysis:
Calcd. for CoH,,N,O4: C, 65.15; H,6.41; N, 10.48
Found: C,64.93; H,6.57; N, 1048

&5
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Cal cd. for C29HNOM7,: C, 63.26¢ H 6.22; N, 10.18 Found: C
63.33; H 6.43; N, 9.83 Exanple 20 50 A m xture of mnitrobenzal dehyde,
2- (4-benzyl - 1- pi per azi nyl ) et hyEPaqe094ct$et Btand nmet hyl 3- ami nocrotonate
was worked up in isopropyl al cohol |n the sane manner as Exanple 1 to give

2-(4- benz | - 1-pi perazi nyI ~et pleZ1

2, 6-di ma "“!I" of "h‘Pt‘ ‘gﬁé e-12 hHa % ?raf'we@vgaw aT‘ da‘ﬁ”é‘h 's[ 4_
i ght r y ;ﬁh@#g (cg)mtr@%g ﬂ dlh%]dé(lpa S/dlca o)

Cms Ilo 3—56° mtermgé Yleld 54.5%. IR (Nuj ol) cm“ 3280 NMR

=C CHS) (2H s -) 3H, :

- COOCH2CH2- ) 5.09 (1H, S, CQl;sﬁ){ s&cga:r(anH S, NH) 60 EI errent aI

anal ysis: Calcd. for C29H3,4N40: C, 65.15; H, 6.41; N 10.48 Found:

C, 64.93;, H 6.57, N, 10.48 65 18 EP 0 094159 Bi Exanple 21 A m xture of
mni't r obenzal dehyde, 2-[4- (2-pyt BHy¥ )‘cl‘cpﬂ ber azi nyl ) et hyl acetoacetate and
metHyl 3- am nocrotonate was wor ked up I n isopropyl alcohol in the sane
manner e 4- é LR persagkny! | et hyl

2, 6- d|3@%@26}%;;{?3%“\énifg)atbbb&l}%y)rsg)%y(ﬁldsf n%%ﬂS di car bo>‘?§| ate as a 5
| i ght yel | oGalData,,H,MD,: E36HBNCH( s8Nt e 1BgY . Yield 54.5% IR (Nujol)

cm': 3280.F¢WR*(CDCI 3) 6: C263®; { BH.05, N-G.GH3}, | 2.37 (3H, s, -C-CHS)

3.64 (3H, S, 4.21 (2H t, J=6, CgZIIZHZCHZ , 513 C1H S, Cl4, -
e

227508( a1H "g‘gate VT%Z'[ a| : %% Eenz dry:a.b?ga znragefiﬁ xa p g.v;}%-(&

Exanpl @enz%y I-mp Hﬁlﬁylfb {;IO%pi a&f&fﬁ M 9&) 2 B-dlmet yl-1,4- ropyridine-3,5-dicar-
23 (A~ bsggiated ¥ :grikyﬂlopﬁdoﬁ?deﬂ th#d“c?s&ﬁ&rﬂ@?& g])(;n' -3325) 1695, 1680.
ani nocNMRJCBAIY swas wor ked up in isopropyl al cohol |n the sane naenner  as

Exanple 1 to give 2-(4- benzh dr%l - 1- pi perazi nyl)ethyl nethyl
4473 chl or ophenyl ) - 2, 6- di met h$B2 BH4s §iGry&tsbpyri di ne- 3, 5-di car- boxyl at eas a
i yel | ow powder, m p. 74- SOOC(Slnte'rlng) iLeld 28.3% IR (Nujol) cm'

3325, 5589! o CHB) 0 3.60 CBH, s, '
]‘)ﬁ&sﬁeﬁmys St Uy P@' ﬁ:}m%rséggj S, El ement al anal ysi s:
30 cu:eaforf@m,mussa hBo4: 1-06350 N)4r00H, 6. S5 N 7100 Found. |

C, 70.15; Hfouwd29: N, 7.18 B;ameraazm . 8r e of

mtrifluoromethyl benzal dehyde (4 benzh dryl - 1-pi per azinyl ) et hyl
acet oacetate and 35 t 3- am noc é

al cohol mpﬂ e -tr 3 |2-(f|t- h %'y -plperazmﬁ)ethyl Iacse?(P cetg&/z and

6 t'h 3-ami cro nate was W E(ech P fo] yII cohlg? in the same manner as Example 1 to give 2-
(4- e“(%fBX = -;Q g{l Eﬁw & iﬁé ﬁ%ﬁﬁil tnflu hylphenyl)-1 4-dihydropyridine-3,5-
2. 6- i S et b oy Lo G 58690 FHoQ PN EruA G treated with
dl car buaxmhraihe hﬁﬁo@dch@hﬁe yed ea‘%tﬂmefom ﬁﬁbmancﬂ&hﬂ 2(her ¥ §iVelthd AilyBeocHiBede as

pr oducdolosimss drystalfion.p.t168a0209C.Wi t h

40 Elemental analysis: ,
Calcd. for c;;sHquN;O"ZHC";HzO: C,60.42; H,5.77: N,5.87
_ Found: C.60.52; H,5.49; N,5.66
N
Example 24

45 A mixture of 23-dichlorobenzaldehyde, 2-[4-(4,4’-dimethylbenzhydryl)-1-piperazinyl]lethyl
. acetoacetate and ethyl 3-aminocrotonate was worked up in isopropyl alcohol in the same manner as
Example 1 to give 2-[4-(4,4'-dimethylbenzhydryl)-1-piperazinyliethyl ethyl 4-(2,3-dichlorophenyl)-2,6-
dimethyl-1,4-dihydropyridine-3,5-dicarboxylate as a light yellow powder, m.p. 85—88°C (sintering). Yield
27.3%. IR (Nujol) cm™': 3330, 1690. NMR (CDCl,} 3: 1.14 (3H, t, J=7, —CH,CH,),
50 .
2,25 (12H, s, =C—CH,),
!

4.05 (2H, q, J=7, —CH,CH,}, 4.08 (1H, s, >N—CH<]}, 4.08 (2H, t, J=6, —COOCH,CH,—), 5.41 (1H, s, C;(i—H),
55 5.68 (1H, broad s, NH).
Elemental analysis: .
Calcd. for Cy4H,.,Cl,N;0,: C,67.45; H,6.41; N,621
Found: C.67.29; H,6.27; N, 6.00

60 Example 25
A mixture of nicotinaldehyde, 2-{4-benzhydryl-1-piperazinyllethyl acetoacetate and methyl 3-
aminocrotonate was worked up in isopropyl alcohol in the same manner as Example 1 to give 2-{4-benz-
hydryl-1-piperazinyl)ethyl methyl 2,6-dimethyl-4-({3-pyridyi}-1,4-dihydropyridine-3,5-dicarboxylate.
Recrystallization from methanol gave colorless crystals, m.p. 227—228°C. Yield 46.3%.
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met hanol i ¢ hydrogen chl or.ide and recrystallized from nethanol ethyl ether to
gi ve the di hydrochloride as colorless crystals, mp. 168-170C. 40

El enental analysis: Calcd. for C3, *Eﬁsﬁméqgg-lCﬂnJHZO C, 60.42; H 5.77,

N, 5.87 Found: C, 60.52; H 5.49; N, 5.66 Exarrple
24 .45 A Elgingetal analysjs: 2 3-di chl orobenzal deh de

2-[4-(4, 4" -di mtﬁ%@@h?ﬁ?é?‘ ~)-$§r3°ger'&zq 1 Ne? acet oacetate and et hyl

3- am nocr ot onat e wor ked up in the sane manner as
Exanple 1 to give 2-[4-(4,4'-dinethyl be %ﬂﬂ -1 pi perazi nyl | et hyl et hyl

4- (2, 3- di chl op1pbaibdure ofm-rfitydBRhAMenhyde (3 [0RYEhAY G- BpiperdhifndleMX Ydefafetate
as a |ight (ge8inbg)andpbesere, (20Mmnp wasdded GipeRtiné @b AEps), ¥hEihd JUYAR- ST =S bl'foP bk hours
cm' @ 3330 unaﬁgﬂnovmm a(abﬁtragaaeab Stark (r3pd Aftier cabtilg, theCEEYEbIB ixtare was wasHetl dith water
s, —C— CH3) 3’@"(!@ dFQWSOdWE@@ nd thegiventiwasglistited @ffo)givelr@® % (24Henzhydryl-1-

Yy ethyfg -n lide )qe_t tat§5assa3 NWR {eBEld &: 2884)(3H, s, COCH,),
EI éﬁ’ént ;%E%%%. ﬁfg\ zﬁ @ ) ‘er ?)'ésjl m- This prgdyct waNsulegid to the

(2) Th nftr mc' Z é\& Q)O o8

e oil (w e abdve 11) and ‘methyl 3-aminocrotonate {280 mg) were
Exa”pl e 254#sdNedlin IsBprdbyl Qlcﬁﬂﬁl( & solution was reflux ft\)(r hours, The solvent was gr)strlled
2- (4 benzhydliald thb-rBdidhRy vadsl ghifi écﬁﬁy}"éfﬁca%@ﬁém&ﬁ glaBhyt @ﬁ%sngﬁydwl- 1-piperazinyl)ethyl
am nocr ot onettyl 26:8invathyike4B-tiftophanyl B NE-HIBPYro peridina DE-dicirbbkifaté 725 mFHETe24). Bifis product
Exanpl e 1 was firther tPeatedl-ih threzsamieyulmpbr db-ExpmpleciztiorgjMel the Hipldrochieidey Recrystallization gave
2, 6- di net hys!ht&ell{m %ﬁ(ﬁ' Ia%-@s—mm;gmla 999 NMRrpegrapf thiteamnexpd wees identical with those
Recryst %I | PLie O drPRioRdecponahyiratg sbtinediin Fxample &y yst al s, m p. 227- 228C.

Yield 46.3% 65 19 EP 0 094159 B1 EI %ﬁ, anal ysis: Calcd. for

QQLH3, NAOA: Ga) T& aQBiutibh oﬁz-ztﬁbenztwdry? 14 thyl acetoacetate (3.21 m7 é& %l (ﬁ*nl) 20%
6.73; N, 9efdndlic ammonia {15 ml) was added, and%t%e mixture was allowed to ST G?ae'ra igeratol oJé?m@ht
M xture of The sdltenobad amhibalaywiere (dBtiled ®ff to give crude 2-(4-benzhydryi-1-piperazinyllethyl 3-amino-
2-3 bemhmﬁlbwﬁsgnpw azr nyI )et hyl acetoacetate (668 ng) and benzene (20

m-: S ad}cljv e %hOU é’)\ m’& wbpwequhvdeuraéf! ghand- méthyhagetodestate(1.15 g)
hours unde

sol esnt w.:‘ as %ﬁqu B&s V?E ﬁﬁaﬁv \&aa m’%d"t’%t”*?gﬂt“i" y qn%gfal-::g
reaction ta
sulfate ﬁngbtki:‘r@d SOLYS B 2-Ukan a&ﬂ i ss'ra’é et 9% 'P E i%'&f%ﬁcé ihydro.
70 pi per azpyrdinesd, snicarBoxytitd) by drbéioride nm%t as. Q%ﬁsm%nt 17 e IR and
(CDC13) 5: NMR3Begttatdf tiss caphiicddol wele rdentrcal vﬂth]:ﬁedh di 3hd Girhpoind obialnetiHdHgmple 1.

>N-CH<), 7.10-8.75 (14H, m). This product was submtted to the next

U

reaction ster:@\é\a‘%gagﬂ/ further r frcatr OI: (whol e anmo d thvl 3

obt ai ned® ° a" ey o
ro te -(4- -

oL uecy Eniealith .,% 55?;1& faak “giﬁwt ﬁ?f@f% Tiewrsicis

hours. Thel@'ﬁ HIRW poidar, (El 5)

silica gel chrapoogt aab wssav@nwe sAvall AridRAZ ST anbt, bn Rkdas aﬁbml&e&eu&m hydrogen

met hyl 24 Geldonidetvwas ladded(teretofand mtwayiu}e\&aséhlldwhg'ﬁbrmwndrré@ttﬁxg!irydiamaé pexiphat @as
(725 ny, 6%iseyed "rh'i"sr mdnnstranma@ % wivl #nsk the selptieniwascanhentatadeAdditioneef ethyl acetate
Exanmpl e 1 tﬁa' bgfwa r'trem gptperezmrtb&*ws%'m' |4-Bzhlogphganic2.§-Higiethvy, b-diydro-

crystals, o ‘faﬁ%?" AhyEechiegdtaRPs T PACof this conpound wer e
i denti caJs “,sr' han®, .0 k264, dgy, grEchy ¢ at e obtained in Exanple
1. 20 ' Found: C.62.67; H, 6.44; N, 6.00

Example 29
A mixture of p-chlorobenzaldehyde, 2-(4-benzhydryl-1-piperazinyl)ethyl acetoacetate and ethyl 3-
so aminocrotonate was worked up in isopropy! alcohol in the same manner as Example 1 to give 2-{4-benz-
hyc'ryi-1-piperazinyl)ethyl ethyl 4-(4-chlorophenyl}-2,6-dimethyl-1,4-dihydropyridine-3,5-dicarboxylate as a
light yellow powder, m.p. 75—79°C (sintering). Yleld 32.8%. IR {Nujol} cm™': 3300, 1695, 1670. NMR (CDCl,)
6: 1.17 {3H, t, J=7.5, —CH,CH,),

55 ' ) 2.28 (SH, S, =C—CH3).
|
4.95 (1H, s, C,,y—H), 5.77 (1H, broad s, NH).
Elemental analysis:
Calcd. for C“H«,ClNgc‘ C. 70.40; . H, 6.56; N, 6.84
60 Found: C,70.04; H,6.51; N,6.82

Example 30
A mixture of m-nitrobenzaldehyde, 2-{4-benzhydryl-1- plperazmyl)ethyl acetoacetate and 2-
methoxyethyl 3-aminocrotonate was worked up in isopropy! alcohol in the same manner as Example 1 to
65 @ive 2-{4-benzhydryl-1-piperazinyllethyl 2-methoxyethyl 2,6-dimethyl-4-{3-nitrophenyl)-1,4-dihydro-

20



Exaan e 27 (1) To a solution of-2-(4-benzhydryl - 1-pi perazinyl) et hyl
acetoacetate (3.21 g) in ethanol (5 m), 20%ethanolic amonia (15 nm) was
added, and the m xture was aEPoﬂeﬂgquQ 6811 in arefrigerator overnight.

The sol.ve re distilled crude ) -

2 RNERD (BRI Pkl Sl bl S ot Colialfaf o sz e iy

(2) Thé oil obtai ned In the above (1), mnltrobenzal dehyde (0.88 g) and

nmet hyl acetoacetate (1.15 @ 33ivenss, dicss® )ved in isopropyl alcohol (15 m),
and the sol ution was refluxed wth S|t|rr|ng for 6 hours. The solvent was

di stl |l ed off and the residue was purified by silica gel chromatography.

The 2 I@dde’rsobﬁdt%ﬁ<h/§é’9ﬁhirs [96H,)t 3.6H28.d. J=#.9 heHMO—AEB0BNHASChxanse 1 to
|vé Eépadl g chI oride. By this procedure were 30 obtained crystals of

2 (4 b ra i oy )e
6- di rre%z‘l’g él ”H pg &Sf L g W@ g = pyridine-3,5-dicarboxyl ate
d|WdrochI oride m)nohydrate , mp. 166-170C. The IR and NMR

spectra of this conpound were |dema 31WIth t hose of the conpound obtai ned
| n Ex afvplixgurd of iaxdtngbleezakibhipde, 2- [4—(A,4rmmiemvmeﬁihyﬂwnhlﬁb’eﬁéiﬁﬁﬂ&hﬂawgﬁetate and
4%@1%’%6‘?’91093!5 prhge'pd‘zﬂ ay in)isd VI slcatobiatiet satre naamtlercdsiBxbmple 1 to give 2-[4-
DCT ! e" PREZY IGPW' P18y %V'Ptha%@monhn"whmanqgmms &s
?a;fggci SRR %ﬂm&?—r "G (serinab Yiel 19 85% 5 Nudelhgrm™": 3330, 1685.
4-( Iord en I? ﬁyﬂ 1, 4-di hydropyri di ne-3, 5-di car boxyl ate as a
lz0 ght yel | ow powder m P. 7elb o sichicRni ng) . Yield 43.3% This product was
di ssolved in a small amount of ethanol, an excess anpunt of ethanolic
hydr ogen 40 chl ori de was added thereto, and the m xture was allowed to
stand. The resulting crystaﬁ33iIﬁé$p|=§c1Ctht ate was dissolved in
Ior of orm met hanol (3:1, v/v) and tthe solution was concentrated. Addition

etat V. ta zhydr er ) et hyl et hyl
Q WS T e A R T A R 4 J’%p%e%rr@f*@waséq% BT Hbe
di hydrms,h&rasuadays.m p. 179- 1820 El emrent al anal ysi s: ' Cal cd. for
C3SHAO0CI Na@4d-fatllsH.M,0,62C,33;92H. H,6.786; N)\8.58. 12 Found: C,
62. 67, HFoendi4: N, 6.00 G609 H.BFSA Nisasure of p-chl orobenzal dehyde,
2- (4-benzhydryl - 1- pi pera2| nyI)eth I acet oacetate and ethyl 3- so

an nocf o aLe r ked i ho h ane nanner as
AN 1o S %r& e

4s (Bxdebphr apheny i e(]ﬁ] tég ®as a
i ghﬂluy@HaﬂWdﬂ@Mﬂbef 4- dlm/d}opy?ﬂ dnédr!!%@fateng . a Yeold C cm '
3306iM«adE). YRKD44. /AR (IS 80 ~'0 332, 1680 VR (CDCI,) 371.57 (3HCH2 ),

2.28 (6H, sl =C-CH3), 4.95 (tH, sl C 44-H), 5.77 (1H, broad s NH) .

El emental analysis: Cal cd. 28r6He3, #@0€HNB04: C, 70.40: H. 6.56: N 6.84 60
Found: C, 70.04; H, 6. 51; N, 6.82 Exanple 30 A m xture of
m ni trobenzal dehyde, 2-(4- gea4aydr¥b_h9$|perazinyl)ethyl acet oacetate and
2<—net hoxyet hyl 3-ami nocrotonaté was worked up in isopropyl alcohol in the
sane nanner as Exanple 1 to 65 glve 2- (4-benzhydryl - 1- pi perazi nyl) et hyl

25 mephidkye I—C/zCBa)d4 TR Ry, >B—{CBi<ni4t 12d2H) & Riy:6) —COBEMICHY-cH,6:02 P4, s, CJEEHID
09455@”& 'a e- 3, 5-di carboxyl ate as a |ight yellow powder, mp. 62-66C
(sr nt &7

.33 (6HFo i

50

gj’fgﬂ;gé% 18 gNu,Lolgs CHY 6.52 3300, 1685, 1675. NWR (CDCl) 6:

C,69.23; H, 6.55; N, 6.07

Exampile 32
A mixture of m-trifluoromethylbenzaldehyde, 2-{4-(4, 4’-d|methylbenzhydryl) 1-piperazinyljethyl
acetoacetate and ethyl 3-aminocrotonate was worked up in isopropyl alcohol in the same manner as
Example 1 to give 2-[4-(4,4'-dimethylbenzhydryl)-1-piperazinyllethyl ethyl 2 ,6-dimethyl-4-(3-
55 trifluoromethylphenyl)-1,4-dihydropyridine-3,5-dicarboxylate as a colorless powder, m.p. 74—77°C
(sintering). Yield 44.1%. IR {Nujol) cm™': 3320, 1680. NMR (CDCl,) 5: 1.17 (3H, t, J=7, —CH,CH,),

2.22 (6H, s, =C—CH,),
I

2.28 (6H, s, =C—CH,),
I

4.05 (2H, q, J=7, —CH,CH,), 4.08 (1H, s, >N—CH<), 4.11 (2H, t, J=6, —COOCH,CH,—), 4.93 (1H, s, Coar—H),
65 5.64 (1H, broad s, NH).

]
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52.5 (2H, t, J=6, -CH2CH2N<), 3.29 (3H, s, OCH31, 3.49 (2H t, J=4.5,
-CH2CH20O ), 5.08 {1H, s, C4,-H), 5 77 (1H, broad s, NH). El enental

anal ysis: :0 Calcd. f 67.87; H 6.47; N, 8.56
Found: C, 67. 690EPCa ﬁbgl\‘% 8. 30 Exarrpl e 31 A mxture of

m ni t r obementdeingldsis: 2- 14- (4, 4' - di met hyl benzhydryl ) - 1- pi per azi nyl | et hyl
acet oacet atGalcdnfgr ¢eHu@NQ4: G- Bfi7hobr &6n&k 85as wor ked up in i sopropyl

al cohol i nfeHsame manner &s”'BRanpi &% fobgfve 2-14-

(4,4 -dinet hyl benzhydryl) - 1- pi perazi ejhyl ethyl

2, 6- di meg Myheaufs P nﬂbﬁ:&&@%@&l&"ﬁ%& 4’&18 ﬁ’eﬁqerbemwr% ASiparadiny AT RO Ylethé aRd @
i ght ethQl 3-SHinBAVQRSte WA WorkSd: dpPapyi BEShBGH theakle eHOExh Aol N @ilg 2-pa 1 -
3330, (ﬂﬁﬁhet%rﬁm%ﬂ-plBeraz]nyllgthQBdthyl 8-(3-chathoxypbbiyD3)-dinidthyl-1,4-dihydropyridine- !
2. 26 BStdjicagboxyi@e@sBjoloresBovwdBH m.g. 75=8CHiditeriRd. Yield47.2%} IR (ujdicin ™' BBR.TEH). | :
4.10 mwgcamna&gﬂ W= —ChelHd. =6, - COOCH2CH2- ), 5.07 (1H, s, C(4)-H,
9h%#5 (OH, broad s, NH). E e% @" ane_)ﬁ| Cal cd. for C3, H'NO6: C, 69.92;
H 6.79; N, 8.58 30 et s C, 69.94; H 6.75; N, 8.25
Exanple 32 A mixture of mtrifluor orlret hyl benzal dehyde,

2- 1i4- (4, 4' - di net hyl benzhydr yl227XswispecazHyy! | et hyl acet oacetate and et hyl
3-am nocrotonate was worked up in isopropyl alcohol in the sane nanner as
35 Exanple 1 to give 2-14-(4,4" -dinethylbenzhydryl)-1- plpera2|nyllethyl
et hyl 2, 6-dinmethyl -4-(3- 2.29 (3H, s, =C—CHj),

trif Iuoronethylphenyl) 1, 4- dlhydropyrﬂdlne 3, 5- dlcarboxylate as a

CO| or 5&?@9@15&?&%_%%9%'%5% QQ%N%H%_Q%%&%J ER—éJ(}[g{_f'd-l LiTh.96

,Em.ée,aan?aaa gk, s, = . 4s 4.05 12H, @, J=7.-CH2CH3). 4.10 (1H,
s. >N- CH<) mlcazfo(mgm,u,ngs emzum) N56S®2 (1H s, C(4,-H), 5.65 (OH,
brg s, NHpunds| enent al an@l73éPs: H,Z84c oN. 6.6F C39H' F3N3O: C, 69.32; H, 6.56;

L R el

N, g4 22 Found C 69 23; H 6.55; N, 6.07 50 Exarrpl e 32 A :
m xt ur e | uor.o rreth :
f th } -1- I -
? A %E i ‘m it I
p1é 9R&Yg Rle\ﬁs-(w Mpe zhy |n a ErodRiph
Exarrp b,e-dnﬁethwo 4—<gh9deopy8d.bd-s,61be4rbodwsie m ;na;oaatmydsinwriayi

et hyl YieRi 47:5%.1R {Nnjd!} ¢tn(‘8333551720 1690. NMR (CDCl,)G 117 (3H t J 7. —CH,CH,),
trifluoronethyl phenyl)-1,4-dih dropyrldlne 3, 5-di car boxyl ate as a col orl ess
powder, mp. 74-77C (si nter| s“r’lseF l!s)'ll% IR (Nujol) cm': 3320, 1680.
lVR’(CDCIs) 6: 1.17 (3H, t, 7, , 2.22 (6H, s, =C-CH3), 60 2.28
(6H, s, =C-CH3), 4.05 (2H, q 3:] g jS gﬁg 4.08 1H, s, >N-CH<), 4.11 (2H,
t,J=6, - COOCH2CH2-), 4. 93 (1H, s Téz ?5 5.64 (1H broad s. NH). 21

40 3.83 (3H, s, —COOCH,), 4.03 (2H, q. J=7, —CH,CH,), 4.10 (1H, s, >N—CH<), 4.10 (2H, t, J=6,
—COOCH,CH;—), 5.00 {1H, s, C,y—H), 5.78 {1H, broad s, NH).

\ Elemental analysis:
Cafcd. fOf CmH47N303: C, 72.12; H, 7-12: N, 6.31
Found: C,71.74; H, 7.24; N, 6.12
& ;

Example 36
A mixture of p-cyanobenzaldehyde, 2-[4-(4,4’-dimethylbenzhydryl)-1-piperazinyljethyl acetoacetate
and ethyl 3-aminocrotonate was worked up in isopropyl alcohol in the same manner as Example 1 to give
2-{4-{4,4'-dimethylbenzhydryl)-1-piperazinyllethyl  ethyl  4-{3-chlorophenyl}-2,6-dimethyl-1,4-dihydro-
50 pyridine-3,5-dicarboxylate as a colorless powder, m.p. 79—81°C (sintering). Yield 48.4%. IR (Nuyol) cm™':
3330, 1680. NMR (CDCl,) &: 1.16 (3H, t, J=7, —CH,CH,),

2.24 (6H, s, =C—CH,),
l

2.29 (6H, s, =C—CH;),
|

4.03 (2H, q, J=7, —CH,CH;}, 4.11 (1H, s, >N—CH<), 4.13 (2H, t, J=7, —COOCH,CH,—)}, 5.01 (1H, s, C\(y—H),
60 5.77 (1H, broad s, NH).
Elemental analysis:
Calcd. for CygH,N,O,: C, 74.02; H, 7.01: N, 8.86
Found: C,74.07; H, 7.22; N, 9.06

55
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EP 0 094159 Bl El enental . analysis: Calcd. for C38H44CI N304: C, 71.07; H,
6.91; N, 6.54 Found: _ ©~C, 71.19; H, 6.87; N, 6.38 5

Exanpl e 34 A nixture of m anisal ddéfde,094 159 B1

2-[4-(4, 4" -di met hyl benzhydryl ) - 1- pi per gz rl"l‘é :ft hyl acetoacetate and et hyl
3-am nocr ot OR%lftuma& H’% fehyde s QQLm i r&;tw a&ﬁt’ﬁéetgﬁnﬁ%rméﬁyl 3-
Exanpl e 1ahobrolch -wr i aﬂj ?i%%hﬁf&%}mlnﬁaﬁ%w Broliie Flalbkhz-
4- (3- met hamhemy&r)m&nﬁrdivmthyhshrﬂexdwhyslhmymm}lmg-d.&d'ﬁo@nmébﬁmydaeﬁoeyiaﬁ as
a col orsl ess qioWbisrprodach wasStutBeE eatan with mygthanyilie [hetdidger? Ghlotide. (Rdgrysialization' from
3330, 1696ethanolgeRre theRtihydyochioride aglighgygliow cnGtals, mEREEHEIZC. Xigh34.806 s,

=C- CH3) 15 Elemental analysis: a gz =C- CH3) 2 .29 {3H,
. =C- CH3), 20 C3lc8gion SeeHeolNaOs3HGhyH05 G611, %ﬁg 4.09 (1H, s,
N CHe), 11 14 fg ,‘§t, J=6, cooc?;chzﬁ) ’(% 9%%’%% s, C 4( H) *5. 62

(1H, broad s, NH) El enental anal ysis: g&ahpf 3sf or C39H47N3C13 C, 73.44; H,
7. \4-3 N, 6. 5,9 nfi@uietf m-chlorobenzaldehyd§;, 3—(133&9ydrﬂ—1 -pipérdzinylNpropl. atdtoboetaipbred ﬁ&hﬂ 3-
m xture Oﬁmmomtmmr\fmrkgd Upsin isabaeihyattehol in the same manner as Example 1 to give 3-(4-benz-

2-[ 4- (4, 4hvdtviricripss] i pethyl] 4-(5-qb !ﬂfm +2. @élmhvaé-étddyé@Lpav@ma%&d@[amw'ate
3- ami nétr 8t hé’!’e B‘E}"?’n"‘? ""&PB Qfét?,%{;ﬁ;? ? pigteiizptiogfrom
30 Exanpl EIE0 ° "Lyf"icﬂ'" de 3 ﬁﬂi? 115 pe? Pt 1 et hyl

et hyl 4-(3- rre n

2,6-dinmethyl -1 p@um hy rgégwé ¥M'3 6-9é|93 rﬂ)&ﬁl azeg,gs ali ght yel | ow

powder zg m p. 80-83C (sintering). Yi eld 47.5% IR (Nujol) cm': 3330, 1720,
1690. NWR (CDCI3) o: 1.17 (3H, t, J=7, exewipletdd), 2.25 (6H, s, =C-CH3), 35
231 (6H S A ﬂ@“@d@f fuﬁurﬂoimrmlf(ﬁm4$lpeﬁﬁimm acetoad@ale2drd roethy) S/aminocrotonate

- CHZ “ hy} “'.S‘OE'RP\(':PPG phol in t?e rnmaonerdﬁéxammw@i 4-berghBlyl(1ipiperaz-
y X yl- i yellow powder.
7 g%: %‘l—?%% %l’ltewg %WI%( %;@mg’rs&mgb ‘Y 5 4 H
, N, 6.12 45 Exanple 36 A ni xtz%@s,_pg galjobenzal dehyde,

2 14- (4, 4" -dimet hyl benzhydryl) - 1- pi perazi n?ll I eit hyl acetoacetate and et hyl
3-am nocrotonate was worked up in isopropyl alcohol in the same manner as
Exanpl &0 126624 uel Er-(-ﬂH(th,z4l. 342 [t ByOGYRI 2N§ thHy b,)Ci—Pl. AV Srowd/s. INBDOY| et hyl

4- (3-chl or opHl algsisti et hyl - 1, 4- di hyd 0- 50.pyridine-3,5-di carboxyl ate
as a col orl ess & Fc=°'i'ﬂ7ﬂ=°579cfgf@g§ 6:}' g&frh’r@' Yield 48.4% IR (Nujol)
cm': 3330, 16 IR (CDCI 3) B:/14%1 67 ¢ 7, -CH2CHB), 2.24 (6H, s,

=C--CH3y, 55 2. 29 (6H, s, =C-CH3), 4. OQEXQ,%HQ‘@ J=7, -CH2CH3), 4.11 (1H, s,
>N- CH<) , 4. 18 rhirtdre lof Skiethyl-2Ghichidabé3ddvaldenidd) 2-16-14;8'-dimethyiBenzidryiR9-piperbfiniidthy!
broad s, »bddloacetate and ethy! 3-aminocrotonate was worked up in isopropyl alcohol in the same manner as
Example 1 to give 2-[4-(4,4’-dimethylbenzhydryl)-1-piperazinyllethyl ethyl 2,6-dimethyl-4-{5-methyl-2-
thienyl)-1,4-dihydropyridine-3,5-dicarboxylate as a light yellow powder, m.p. 82—85°C (sintering). Yield
40 25.8% IR (Nujol) cm™": 3330, 1690. NMR (CDCl,) 5: 1.22 (3H, t, J=7, —CH,CH.,),

2.24 (6H, s, =C—CHy),
I

& 2.28 (6H, s, =C—CHj),
I

2.30 (3H, s, =C—CH;),
I

4.10 {(1H, s, >N—CH<}, 4.13 (2H, q,J 7. —CH,CH,), 4.20 (2H, t, J=6, —COOCH,CHZ—) 5.20 (1H, s, Ciqy—H),
5.75 {1H, broad s, NH).
Elemental analysis:
Calcd. for C3;HusN3O,S:  C,70.79; H,7.23; N, 6.69
55 Found: C.70.76; H, 7.30; N, 6.51

50

Example 41
A mixture of m-nitrobenzaldehyde, 2-{4-(4-fluorophenyi)-1-piperazinyl]ethy! acetoacetate and ethyl 3-
aminocrotonate was worked up in isopropyl alcohol in the same manner as Example 1 to give ethyl 2-[4-(4-
so fluorophenyl)-1-piperazinyllethyl, 2,6-dimethyl-4-(3-nitrophenyi)-1,4-dihydropyridine-3,5-dicarboxylate as
yellow crystals, m.p. 129—131.5°C (recrystailized from ethyl acetate-hexane). Yield 45.3%. )
Elemental analysis:
Calcd. for CygH33FN,Og:  C, 63.03; H, 6.02; N, 10.14
Found: C.6235; H,6.10; N, 10.10
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an oil. Thigy ‘W@%a?

El enrental analysis: Calcd. for -C39H44N404: C, 74.02; H, 7.01; N, 8.86
Found: C, 74.07; H 7.22; N, 9.06 65 22 EP 0 094159 B1
Exanpl e 37 A m xture of mnitrobenzF ? '
3-(4- benzhydryl - 1- pi per azi nyl ) propyl™ ace oace?ate and net hyl 3-

am nocr ot onate was wor ked u I n isopro Exaamn!ehbl |n the sarre manner .

Exanple 1 to |nv>@u33¥ mn- Efé?f? rﬁzzlggz,]dglz_[ 4d cetoacetate and methyl

2, 6- di met hygr2rin wn 'sqm gggs Dpig loto piveZ (314
uoro 4- rﬁ% y fFf?lg Hy) &iﬂy in 33—(;1(;—

Recrystal | i1Za%t Nm( d@ et ano gave the di h roch or| de as° t yel |

crystals, mp. 168- 1730C Yield 34.3% E ement al anal ysis: Cal cd for

C3GHANA06- 2HO | 3H20: C, 61.19; H E3IBBEHN, =C-93:;Found:

C, 61.09; H, 6.07; N, 7.93 70 Exanple 38 V A nmixture of

m chl or dBenzai dehyde 3- (4- benzhydr I-l p| p:t yl ) propyl acetoacetate and

mé:tahyl 3- am nocrotonate was worke —?:‘ﬂa’g al cohol in the sane -

manner as Exanple 1 to give 3-(4- benz- hydr | -1 -pi perazi nyl ) propyl nethyl

4- (13- chl or aplesnls) —2obcHhRidieh; o ude dLbyotRNI-Lr 8RS (13, 5-cli-CAY, Bey iRk anins

as an oids. Thesmphwhhalysidas further treated w th methanolc hydr ogen

chl ori de. Recrystaiidl for &HeyGIFNQMN BE642600H, §3die N.A@5di hydr ochl ori de as

col orl ess cryst dfogndm p. 169- 172CC. 63.96; dH4HIB N, EJ“%mant al anal ysis: Calcd.

for C3,H40C N304-2HO : C, 62.93; H, 6. 16 N, 6 Found:

C, 62. 89 H, ﬁ ,% u,y ofﬁzé)g,cﬁfr?ﬁg,b&% I?f?( pﬁe i)-1 LSI%J m%héthyl acetoacetate and

3-(4-be nz hMWI 3-amit nner as Example 1 to give 2-

3xam nocr oYNRAfUBrapREnWOL lethyl S\Q&ﬁ\ﬂp 2, .ems}bpuenyn \6-dfdiRyITRUAR/drébyridine-

Exanple 1 Bm-@mﬁla(ﬁadoema rpyisms,- mqoeuaz—mrmyrla(mhwed rfednfl thyl acetate-ethyl ether).

4- (2-furyl )Yidd B9ket hyl - 1, 4-di hydropyr| di ne- 3, 5-di carboxylate as a |ight

y w pt;vvclerE'eOe"ta' 303215'3 1 77C _(si nt er i ng) Y| eI d 33 4% 1R (Nujol)
3310, 1700,¢ 2 g@'cmﬂ"? 1)C "é Ns71 30 2.64 (2H,

t, J=6. - CH2CH2<)FPY3%62 (3H, s, 6c14) H) 5.77 (broad s,

NH). El emental analysis: Cal cd. for C33H3_ J}mgu C 71.33; H, 6.71; N, 7.56
Found: 4 A mixture &8, m-71ﬁro@gnza‘deh\ﬁieaﬂ{d-(blchl&o@ﬂeﬁyﬁ -1-piperazinyljethyl acetoacetate and methyl
Exanpl e 40 3Anithocrdtomatdivad wiostked yip i isbpriopyl honelds bl samie yabdner as Example 1 to give 2-[4-(2-
2-[ 4- A4, 4" <chiorophénl)Penipdrgainyibthyil - pmethyhzi Riptdireethyld-(3oitopbenytididaditavddopytith b-3 5-di-
3- am nocr ot3RANEAQAS YelleMas(stal M- H-1 %‘{é {recrystaitized fropy et ethegphexapginHeld

Exanple 1 to Be¥ "'2'?" lysig: 4 & ryI ) p| perazinyl | et hyl et hyI
2, 6- di met’hyl - 4 ( peFipn CINs Fgggr %f Pi di ne- 3, 5-di car boxyl ate
$

as a |light yeIIow povvder mp. 8 |nter|ng Yield 40 25.8% IR
(Nujol) cm: 3330, 1690. NWR (CDCl 3) 6 ledaindidls t, J=7, -CH2CH3), 2.24

§ (6H, s, =C- CH&)mixtibe of m- nitrobenzaldehyde, 2- [4-(4-chlorophenyl) -1-pipkrazthy(jéhiyl a‘aetoa?.@%ﬁ-ﬂ')d methy!

2. 30 BHyp S;amicRMB)ate was worked up in isopropyl alcohol in the same manner as Example 1 to give 2-[4-{4-
chlorophenyl) -1-piperazinyli}ethyl methyl 2,6-dimethyl-4-{3-nitrophenyl)-1,4-dihydropyridine-3,5-di-
o carboxylate as light yellow crystals, m.p. 141.6—143°C (recrystallized from ethyl ether-hexane)
Yield 55.7%.
Elemental analysis:
45 Calcd. for C4H;,CIN,O4: C, 60.59; H, 5.63; N, 10.09
Found: C,6052; H,574; N, 983

Example 46
_ A mixture of 2,3-dichlorobenzaldehyde, 2-[4-(3-chlorophenyl}-1-piperazinyllethyl acetoacetate and
so methyl 3-aminocrotonate was worked up in isopropyl alcohol in the same manner as Example 1 to give 2-
{4-(3-chlorophenyl)-1-piperazinyllethyl methyl 2,6-dimethyl-4-(3-nitrophenyi}-1,4-dihydropyridine-3,5-di-
carboxylate as colorless prisms, m.p. 140—143°C (recrystallized from ethyl ether-hexane). Yield 29.2%.
Elemental analysis: .
Calcd. for CogH,oClsN;Og:  C, 58.09; H, 5.22; N, 7.26
55 Found: C,58.23; H,5.25; N, 6.87

_ Example 47
A mixture of m-trifluoromethylbenzaldehyde, 2-[4-(3-chlorophenyl)-1-piperazinyllethyl acetoacetate
- and methyl 3-aminocrotonate was worked up in isopropyl alcohol in the same manner as Example 1 to give
so 2-l4-(3-chlorophenyl)-1-piperazinyllethyl methyl 2,6-dimethyl-4-(3-trifluoromethylphenyl}-1,4-dihydro-
pyridine-3,5-dicarboxylate as colorless prisms, m.p. 141—143°C (recrystallized from ethyl ether-hexane)
Yield 44.6%.
Elemental analysis:
Calcd. for Can,C'F3N30‘: C, 60.26; H, 5.41; N, 1.27 )
65 Found: C,60.13; H,5.51; N,695
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50 4.10 (1H, s, >N-CHx), .4.13 (2H, g, J=7,-CH2CH3), 4.20 (2H, t, J=6,

- COOCH2CH2-),5.20 (1H, s, C 4,-H, 5.75 OH, broad s, NH). Elenental

anal ysis: Calcd. for C3,H4, N3 9 7.23; N, 6.69 55

Found: C 70. 7g‘4§|9 8?43855 B{; 51 Exanple 41 A mixture of

m ni trobenzal dehyde, 2-(4-(4-fl uorephpilas-1- pi perazinyllethyl acetoacetate

and et hyd mBdtura ol Bichidrobaniasit €hyda - [WB-dtsto pHeni/ N1 ipFR piziaPijdinyR béotdodtateRnd RRtyANME

mannes-ampogirtonpte evas warkegl upein édopydpylZsicbhiel i4-thé§ame manner as Example 1 to give 2-[4-(3-

g{pfyzpzll-j_p o é‘f“dheltwl | enety ¥l 4-{2-chlorophenyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-
0.2% 3°q‘ﬁ'{eﬁﬁmﬁ\§ﬁ*§+ - P RUrigdr disgrializrs. oz dioerarpoeieahexans)-

yel | ow @,gna . 129-131.50C (recrystallized from ethyl
acet at e- e{(;gygg)fo, Czs 1@ ,\Aé 30@ sﬁﬁnﬁng% qnalyysis: Calcd. for C29H33FNACG:
C, 63.03; Fburf: 02; N, 10.%14cFeréed: H 574- N.769  C. 62.95 H 6.10; N,

10 10 65 23 EP 0 094159 BE Exarrpl e 42 A mxture of mchl orobenzal dehyde
- (4-fl uorophenyl) - 1-pi perazi nyExkatplgldsacet oacet at e and mnet hyl
3 am noc“r'atxwmfé“ﬁmgwhmzra'éahw F[A-3- efwrvl)dipwm;lnvimhw heetangetetegnd methyhis
(:E; gto, légfl_p ipj '5196506}5‘ I)m the ﬁrérﬁae;p 19:»' 1 to gjgq (2-
n ra e d idj
a 453 {ec;e S?J’si 23 e Sk nexone ‘5?5
as a 915'6:@' il P|n3 Ryl Bhghesangy,
| R( NUJ oI )cmncd f&étgm,,dJQQ 1:681577 NNW..QDCMB)”Q 2.30 (3H, s, =C CH3), 10 9KJ
2.34 13H, SqundC-CH3), 3.63 @361,8&5 H; OROCINGY.584. 18 {2H t, J=6, _
- COOCH2CHg- ) , 499(1H s, C(4aP-H), 5.69 (1H, s El ement al
an?ﬂ yS| s: Calc SH33C FN304EX@P'6§°26 14 N 75 Found:
6Am ure, of chl ob z l e ?rJ{) (%— menyl)-iﬂpma;g Pcetoacetate and methyl
ﬁlnocrb onate or upzn Hy ﬁf Ik e §2£r -[4.(4.
E«fi%{ M &?..@im-. ‘gﬂw 350
S8 8 fr tstt reﬁ)\g xg é'\)OhC)l
| elaama%manner as Exarrp e to g| ve -
[ 4% - f |Eleovephemys)s: 1- pi per azi nyl | et hyl rret hyl

4- (23- di chésled-dpsifestis-N208- @i bty H. 8741 8. Ayar opyri di ne- 3, 5-di carboxyl ate
as col orl e§%"risns, m p. 1&65’1&118@(5%r%t73{3l i zed fromethyl acetate-ethyl
et her) Yield 34. 9% 25 El ementE qng&ym s: Calcd. for C2,1 H30FC12N3O4:

C. 759, T dbbeull 3Bim Bhiorbndafaghyde: o add
J zald 2-[4-(2-methylphenyl}-1- 2i t a toaéeté@ arm’
7 16 BB fniftdcrstBnate wad\witiel Wp 6n QBprEbeilw‘ ypB ﬁ gfé%)ﬁﬁﬁier as Example 1 to give
.2- 8- r@amamto«mpbe.whéwbﬂm-wszai,u&yw £{3hloreRhARE, 6 U dthydN d-di gl ridine-3,5-
3- ani digchaxyleteabe ontosiesso chkysw!sy pn. b 15561530 Hecqbntival from isharoﬁarmthsmmeﬁe).as
émpY'E'dIaﬁ"é ive 2- [4 42 chl orophenyl ) - 1- pi per azi nyl | et hyl met hyl
2, 6-di rr@l‘ﬂgﬂ"'a ga%fﬁ % b - di_hydr j)grl di ne- 3, 5-di - carboxyl ate as
Il ow cr st I ed fromethyl ether-hexane
yel o Cy(}ﬁ& Mi(ﬂ% 7 y )

Yield 46.5 enent aI anal y

Example 54
, A mixture of m-chlorobenzaldehyde 2-(4-phenyl-1-piperazinyllethyl acetoacetate and methyl 3-
\— ' aminocrotonate was worked up in isopropyl alcohol in the same manner as Example 1 to give methyi 2-(4-
phenyl-1-piperazinyl)ethyl 4-{3-chlorophenyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-dicarboxylate as
colorless crystals, m.p. 147—148.5°C (recrystallized from isopropyl! ether-hexane). Yield 44.2%.

45 Elemental analysis:
Calcd. for CpH3,CIN;O,: C, 65.94; H, 6.32; N, 8.24
Found: C,65.86; H,6.25; N, 8.17
Example 55
50 A mixture of m-nitrobenzaldehyde, 2-[4-(4-methoxyphenyl)-1-piperazinyllethyl acetoacetate and

methyl 3-aminocrotonate was worked up in isopropyl alcohol in the same manner as Example 1 to give 2-

{4-(4-methoxyphenyl)-1- plperazmyl]ethyl methyl 2,6-dimethyl-4-(3-nitrophenyl)-1,4-dihydropyridine-3,5-

dicarboxylate as yellow prisms, m.p. 169—171°C {recrystallized from isopropy! ether). Yield 62.1%.
Elemental analysis:

55 Calcd. fOr C”H34N‘07: C, 63.96; H, 6.22; N, ]0.18
) Found: C,63.10; H,6.28; N, 10.16
Example 56

A mixture of m-chlorobenzaldehyde, 2-[4-(4-methoxyphenyl)-1- -piperazinyl]ethyl acetoacetate and
so methyl 3-aminocrotonate was worked up in the same manner as Example 1 to give 2-{4-(4-methoxy-
phenyl}-1-piperazinyl]lethyl methyl 4-{3-chlorophenyl)-2,6-dimethyi-1 .4-dihydropyridine-3,5-dicarboxylate
as colorless prisms, m.p. 163.5—164.5°C {recrystallized f-om isopropyl ether). Yield 50.9%.
Elemental analysis:
Calcd. for C,gH,,CIN;O,: C, 64.50; H, 6.35: N, 7.78
65 Found: C.64.31; H,6.28; N, 7.78
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3s Cal cd. for C28H31CI Nd0O: C; 60.59; H, 5.63; N 10.09 Found:

C, 60.47; H 5.84; N 9.91 Exanple 45 A m xture of mnitrobenzal dehyde,
2-[4- (4-chl orophenyl) - 1- pi perazi nygpeoho94 a39 Atet ate and nethyl , O

3-am nocrotonate was worked up in isopropyl alcohol in the sane rranner as
Exanple 1 to give 2-1444- chI or ophenyl ) &Xamnts per azi nyl | et hyl met h
2,6-dinmeth IA@’C‘B’I?] iof merp Zpldghyded 2 (drch : meﬂywseryﬂdrnwamwx 4 P@‘%‘i‘ﬁe‘a‘e

i ocr o ate k amp xample 110 give
i %ht yel 3-ch ro Q -g_iwgr iql io'p metwél 745 |m¢ghyl %@r HS( 3 -1,4-dihydro-
EJ[ZSI?E%;L IeX d'ngéo/ EA&&E@@% Found {recrystallizeddront et e@& ther-hexane)

H 5.74; N ge.aamsm,am.e 46 A m xture of 2, 3-di chl or obenzal dehyde,

2- [ 4- ( 3- chl or optatdyfoy CLHRCIROaZ IONE1.2et ws.aace«,eazaet ate and so net hyl

- 3-ani nocr ot onatfeundis wor ked up iGa€1.8opHopPT: HN.8dRol in the same manner as
Exarrpl ¥ 1to give 2- [4 13 chl or ophenyl era2| nyI I et hyI rret hyI

-dl ne '1? X
oror esigé' Al “’"' oA g qfﬂ% P b i 3%@;{’““‘"’*;;";

Yield 29 y@IiLQ pggzﬁyn th? g opyridine-3,5-
5 22 te as yellowrdiystsls, m.p. 189-——190’C Yield 75.7%., 58. 23; H, N,

I e 47 AE!amnmtalraaly‘éxsmt rifl uoromnethyl benzal dehyde,
2 [4 (3-chloro 10)CL.H|&FJthQiZ|6.ﬁ710§IHyIS’QCeNo%\'é(bt ate and net hyl
3- ani nocr ot onatf@ud#s wor ked up i % 5688priP2 aNcdHol in the same nanner as
Exanple l1to glve 60 2 [ 4- (3-chl orophen perazi nyl | et hyl nethyl

2, 6-di thyl r %ﬂFo%GﬁIth‘é er}y[ Z'ﬁ“pku %OBN&M[W‘]- ipe ethyl acetoacetate and

By i di ne- %e&#;sa.f AVt St i Bpyiishol e sA A e Bt to aiva .

(r ecr yst ald-f25dichidropheni ity pipeaamyHduex amg ,@ichethdl-60 nitd ARV BA-dikpdropridide-3,5-

Cal Cd f odicaibpiiddtel &3 Nalew Eystals, Dbp. H70-51RY (NMerygtalizedc Jrom  isoprofyd ustbler-hexane).
0. 23; Ylald¥.954- N, 6.95 24 EP 0 094 159 Bi Exanple 48 A mixture of

Sefil or obenzEP®: b?:;'vzlq chl.or.opheny erazi nyl | ethyl

acet oacetate aré’% §F'H3’é!a&fchoc (ﬂ% at ?% g}oéj d up in isopropyl alcohol

in the same manner ‘as Exanpl e 1 ‘0 g|Ve chl or ophenyl ) -

1- pi pea,,am nyl | et hyl met hyl Example 60

4- ( 2- chl or ophanikture 3f Qﬂw-ﬂaaiaybnaz’ued@eurw«khow r3-{@ibBrzhPdrit1-Siper8iinAethgiX ydefdacetate

as col or | esd methyb3raminorptonainds3irked ypria isop®pll aldohddn fhecame insampergs\Bxample 1 and

et her - hexsgm;;@d;ftﬁhg:vm ;s':g?mfgtwgrf@g?z ;ugﬁglwag?zclh;ge”@awf gﬂec:;@z%@&z%w 23!‘;

C, 61.77: bppz 11-piggrazin Y -benzoxadiaz r%dl \; ihydropyidine-3,5-
dicarboxylaté dihydrochioride as light yellow crystals, m.p. 19 el

7.69 t2° "Vetal n:lyns ghty Y P- 193513 s %nxture of

m chi or obenzaf for Carlyfo 2astilaraphcaibe. I sbpenagoiy! | ot hy
acet oacet ate ar}t;j,un@t - am nocrof oneg: gog@s ngggeck u@og n i sopropyl al cohol

I n the sane nmanner as Exarrplelto give 2 [4(2-
chl or ofhenyl ) -1 - pi perazi nyl | ethyl net h

& (ehror ophefi hachofsdlfEidihad éqk,n & g 0503 5 HebBhar b X KbEhS, 35
1 orl ess cpicembded. rﬁd@ ét)‘t% @Jv 'a?'nﬁ rI)JsOmd mwlhplpemzmyl)ethyl
et her - hexafetyyl Y2,@bich -8.%-nitebsHEaR)- @- b-diiyaloppridine-3,5-dicarboxylate  dihydrochloride.  m.p.
45 174—180°C [204—206 5°C (decomp.) when measured in a capillary tube].
Elemental analysis: ,
Calcd. for CysHygN Os-2HCI: C, 61.49; H, 5.90; N, 8.20
Found: C,6150; H,581; N,8.32

50 Example 62
The free base obtained in Example 9 was dissolved in a small amount of methanol, an excess of
hydrogen chloride in methanol was added thereto, and the mixture was concentrated. The residue was
recrystallized from ethanoli-ethyl ether to give 2-[4-(4,4’-dimethylbenzhydryl)-1-piperazinyl)ethyl methy!
2,6-dimethyl-4-(3-nitrophenyl)-1,4-dihydropyridine-3,5-dicarboxylate dihydrochioride as light yeliow
55 crystais, m.p. 182—183°C,
Elemental analysis:
Caled. for C3;H N, Og-2HCI:  C, 62.44; H,6.23; N, 7.87
Found: C,62.31; H,6.19; N,7.90

60 Example 63
The free base obtained in Example 17 was added in a small amount of methanol, an excess of
methanolic hydrogen chloride was added thereto, and the mixture was concentrated. The resulting
crystalline precipitate was collected by filtration and recrystallized from methanol to give 2-{4-{3-chloro-
phenyl)-1-piperazinyllethyl methyl 2,6-dimethyl-4-(3-nitrophenyl)-1,4-dihydropyridine-3,5-dicarboxylate
&5 hydrochloride as yellow crystals, m.p. 192—196°C.
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Cal cd. for C28H3ICL2N304: C, 61.77; H, 5.74; N 7.72 Found:

C, 61.86; H 5.73; N, 7.58 20

Exanpl e 50 V11~ A m xture of P@#) yde

2-[4-{(4chl orophenyl)-1| - pi perazi nyl'JethyT, acet oacet ate and net hyl

3- anm nocr ot cEiehentatasalygs:ked up i n i sopropyl alcohol in the same manner as
Exanpl e 1 to giCeled-Jof GsH4CINgGNRI HEID pOLERBE) - H,-545peNa2.any(Cl,a1.8y | nmet hyl

4- (3-chl or ophef§¥nd: 2 6-di met hyl - 1, 4. 36A9drib 518 AN R673CH1UBS car boxyl ate as
colorlgss crystals, mp. 127- 131PC (recr stal | i zed from I sopr opyl

et her - hexang ,ToYla &,:I%% ,é.,., g ﬁa AT C{a §g|

- p cetoaceta {304g) m eth was
C2sH3, C12 a 1@% 5 ia (‘ﬂ; ﬁ?ﬁﬁ ure was allowed to stand i m a efn f for
H, 5.93; Bbldayé sdivent and ammonia was dxsnlled off to glve crude 2-(4-benzhyd ﬁﬁ«.@
m xture oﬁmmoo-biooatelaeaaaildehyde 2-[4- (2- et hyl phenyl ) - 1- pi per a2| ny
acet oadet at d2afhe it obtypined im thenatove t{ Unaidemethgl I iircbedzylidenec)ssapiceid (137G ke
i n\Lhe sa qlﬁgﬁ HypOp&gpyEgl @0 mlk andythe solutianiyyds refluxed for 10 hours. The solvent was distilled

2-(4-(2- n§ ‘ﬁ,éé‘ I‘% 7%@ ot ffg raphv (sn;ca ﬁel) ghd‘;! Ip;oduc:t was convarted 13;!2 2the
4-(3-chlo 1 f P enzhydsyl-1.pi met 6
col( or fessmz;{;)yﬁ, 3¢{ijed "i'acrys E'gf ?!E?j dihygrachiori Q?Ydrate (0.83g,

et her - hexaneph 135 o A Rehd i r »
& 86, 4o b lg'dﬁ&nolm;méii nﬁ’%x Eﬁzfa Behi @r@%m&bn@-w & %eﬁtvcawlﬁ\dtltow fgg%?;h%&o’\@-gécée

40 Exanpl e 54 A m xture of
m chl og oben Ide %phenyl lfpﬂpéiltM| tplet hyl acetoacetate and
met hyl “’3- P'éV s{y ke tharonporah b af this mawe@nsen beset én tha figllowing

nmepner ase’g?g O"Ru '0"61 ve met hyI 2- (4- phenyl -1 - pi perazinyl) et hyl
4-{3-chl orophergmgt) 2, 6-di met hyl - 1, 4- di hydr opyri di ne- 3. 5-di car boxyl at e as
col orI ess crystals, mp. 147-148. 50C (recrystallized fromisopropyl
et -#Hexane). Vi el 244-Béfzhytyl-1-pipdrbsiriethdl  anal ysis: Cal cd. for

32CI N304: C, 65. 9metipi 2,6-dipdethyii4-(Sniedpharyiid: C, 65.86; H,
6.25; N, 8.17 Exanp |e1?5’"59r°pvndm-mcarbexmtem ni t r obenzal dehyde,
2-[ 4- (4- et hoxypheny! Y YIpEiide PoRAY iRy | acet oacePdte and met hyl
3-am ngpcr ot onat e V\gﬁ ‘%gd up in isopropyl al cohol |n t he sanme manner as
Exanple 1 to gl ve F&E met hoxyphenyl ) - | - pi pera2| ﬁyl | et hyl et hyl
2, 6-di met hyl - 4- (3- (8) t ComplaeieH ) - 1, 4- di hydropyri di ne2gg5- di carboxyl ate as
yeI | ow prisnms, mp. 169-1710C (recrystal lized fromi sopropyl ether). Yield
62.1% FEl ement al alfdl Yegresivhbstearate Cal cd. for C29Hg4NAO7. C, 63.96; H,
6.22; R 10.18 Found: C, 63.10; H 628——310.16 Exanple 56
A mixture of mchlorobenzal dehyde, 130 g for 1000
2- [ 4- (4- et hoxyphenyl ) - 1- pi perazi nyl | et hyl acet oac‘%tf'%f?e and 60 net hyl

3- am nocr ot qhéivRold@molkts bEE) HA (2Vbrd R eI 17RY E6rn 38rdR D TRk ThemikiRiredh ¥finulated
2- 14- (- rnwaithepegte ppepared liromlz $ofiREIMATErely B). Théhs gdf%gi\)é{arch (3) and the whole amour\étof {4) are
4- ( 3- chl cddgrhend/thy whols-raawe is\combressidn Imotifeddyra elinipressiob tabieting lehiha tegids 1000
debor | esdaiiets I mm 'W'ﬁ“e@ﬁ@d@aiﬁﬂo'ﬁﬂ@ﬂgﬁm gkl | i zed fr-om i sopropyl
ether). Yi eIBdCSO 9% Elenental analysis: Calcd. for C29H34CI N305: C, 64.50;
H 6.35 N, 77865 Found: C, 64.31; H 6.28; N,
7.78 25 (1) 2-[4-(4,4"-Difluorobenzhydryl)-

1-piperazinyilethyl methyl

2,6-dimethyl-4-{3-nitropheny!)-

1.4-dihydropyridine-3,5-di-

50 carboxylate dihydrochloride 5g
(2) Lactose 140g

o (3} Microcrystalline cellulose. 70g
{4) Magnesium stearate 5g

220 g for 1000 capsules

60 ‘The whole amounts of the above components are mixed and filled into 1000 gelatin capsules No. 3
(Japanese Pharmacopeia IX) to give capsules each containing 5 mg of (1).

Reference Exampile 1
(1) To a mixture of 1-piperazineethano! {11.3 g), potassium carbonate powder {24.3 g) and N,N-

65 dimethylformamide (100 mi) was added dropwise benzhydryl bromide (21.7 g} under stirring. The mixture

¥
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EP 0 094159 Bl Exanpl.e 57. A mi xture of mnitrobenzal dehyde,
2-14- (3-chl or o- 4- net hyl phenyl ) - 1r£| perazinyl)ethyl acetoacetate and nethyl
3-anm nocr ot onat e was wor ked up [ Psﬂd)%)llsﬂalﬁbhol |n the same manner as

%?m: e éﬁ%ﬁ %rgh\é?}w {r[% &%ﬁagﬁ: rr Hlﬁ’oﬁi{u WI %Yﬁ? and t acte w:tEl ethyl ethgr The ethyl
a Vi
pyri di nerne, ﬁrl\ﬁihc% eyl ddied S YHRL tﬂéNré‘sl’dAS Spurlmchb o eémeédm‘iﬁgs;‘ﬁ";" [lejllj?r:f
(recrystimxbheatyll semetiny]] w©f fics -haxgner.zxYi &l dobdn haaéla &/ $h Seil.
Cal cd? fBrINGRDBIBCNO NME(CIEL,) 212.46H1018, tB&4d IN.3.597. (215, tFumfd 4 20 (m s), 7.03—7.45 (12H,
C, 61.35™-H 5.87: N 9.78 |a Exanple 58 A mixture of mnitrobenzal dehyde,

2-14- (2, 3- c!j'(gmsgmugj’?gg& Sﬂb° [YP %fﬁﬁ'yhe Mewm&empwcénd met hy|

L i i

di meoinyR itNkaf): 3400 EHODPRMRICDCI) # ARG Yah)i fiazﬂﬁn3s oh), 73%3%:—?@@%%‘!'1@'&#1 &5
Wow c1.3&66H]9, mp. 189- 190*C Yield 75. 7% El enental analysis:
for C2H3 QCI4AM4BiImeoxgpngiydni; 1-BpdrdzindethaBol50 Found: C
56. 99{ p%;;?(migﬁ%@cmj %EZ,.;:-I(;)D%@;ZF';;;”TOH m), 3.15 (1H, broad, OH), 3.55 (2H, t, J=6), 3.74 (6H,
Exanpl'e ' 5]
2-[4- (2, ",@3 Flh fhyd e ,‘g ce| nd e
3- ani noc?’ PR b 9&% \%)Lr ke% l@%g%eﬁglﬂszgp opy 2I_achlg)1 A %hs(i @&n‘e" nén%%ﬂr (1Hgs).

Exanple 1 tp o meerahyc{reh 1 ApdasteetlaRbiQPE £ BY lwas Jadewsmamdi §F Shd B ThiNike was
2, 6- doneteated- dndeB-stitring ORNEYE0)C Ford 1.6 Huwel: OMhgr prdiie - chtdinedd Wad dafAked BY QilRS gel
yeI | ow c,qhytynapg;aprm luemti’(hexmmv( peataty 43.2)] |to b 2-(DbenzivaipyOpierazinyllethyl aceto-

etrer - h e'dzs,lwémm 9% Elenental analysis: Calcd. for

c2aHoat 3 am\ "HYME GBICLIG: 282 5. RoAtf 10, broad] 339 (24, 5), 418¢1H, 8 4.8B12H,

H 5 ;54 ;nnera above, there were obta efgé following compounds: Exanpl e 60 A
ire zomza' @.ﬁ«za SR St

te: Oil, IR (Neat): 1740, 1715 em™'. NMR
benzbgngrmz 2351311 RERaZIZWh MRty b.46 LR 904.58 AHEsAREs (BT, lD)é]cs), 6.8—7.5 (8H, m).

3 ami noci’r[st(o)n'ameﬂmbemmdcﬂsh -piperaginyl RO @patbacetatedNON, IRNNEdIR BRAOE17TBNGSET. NMR
Exanpl e @Dﬁlm’cﬁ 12128 (3. sl @S2 ot meXd 3 ¥RUZHE sir 8.M2(THL s)eaR® (RHW, DB 6112281 8Mpb) C
hydro%je ? l?' fh wyer3hyAryid-ripegazinyllethylmsete 91l Oil.- IBi(Neatla A740) |1 & trgt’. NMR
net hyl - s %lﬁ‘%%1°”4"‘§f|3)4°i2"8sﬂ?ﬁ§f #4130 qﬂyb%wm 6),@73(@1,:1

3s di car Xﬂ (ﬁvﬁle hQ&ro kp%?azn I]Jtl’r e%g Q §ly W
yield 45cﬁéﬁ) hema;lzﬁén% At eH; Sty E‘ f?‘fj‘
H 5.85,34), 710 (6 d-ose)d: o Mﬁ 23 §¢7ﬁ§?“
10. 09 40 Exanple 61 The nonohydrate obtained in Exanpl e 1 was di ssolved in
met hanol and the sol ution was concédbmatee&anﬁmz ystal lization from ethyl

acet ate ag? Eﬁ%’agf kl%wmfﬁ razw'e s)azmwgrepwpnmmwer (13.9 g) and
2, 6- d;o 1‘“ 3ads r:ﬂi'ft 8 %?; %E s pd e%a% ea?H mphydidn B&Pmbx'a gitstirring. The
di hydroq, epr-,—;1 ,emep}ay V

siedy ngﬂeahw

S CGI1U % 'f e r
ﬁr—/cap' | I5adiim{SAiP8RD. THEI SOIVBA e &Bﬁik&(%ﬁ%nd & eclipeiy 'l%\
5. 90 feldént &eﬂﬁheﬁﬁhmdcetate (1:3)] to give 7.12 g (79. G°/£,of 5—14— roﬂ'ﬁen )- vpe zm an
anpl e o8 2RTNestk: 3¢ draiS NMBHGHCIHb: R@7-E280EH: n), NeE—226EE] ME.10N1H) s WS (2H, ¢,
am)un‘{s dfsﬁét‘iﬁéﬁ@{” {4k Mxcess of
the same manner as above, there were obtained the following compounds:
4-(3-Chlorophenyl)-1-piperazineethanol: Oil IR (Neat): 3380 cm™'. NMR (CDCly) &: 2.47—2.79 (6H, m),
3.06—3.35 (5H, m), 3.68 (2H, t, J=5.5), 6.65—7.48 (4H, m). .
4-(2-Methoxyphenyl)-1-piperazineethanol: Colorless crystals, m.p. 71—72°C IR (Nujol): 3370 cm™*.
50 NMR {CDCly) 8: 2.47—2.82 (6H, m), 2.97—3.22 {4H, m), 3.65 (2H, t, J=5.5), 3.82 (3H, s), 6.87 (4H, braod s).
4-13-Trifluoromethylphenyl)-1-piperazineethanol: Qil, IR (Neat): 3375 cm™'. NMR {CDCl,) 5: 2.47—2.80
(6H, m), 3.13—3.38 (5H, m), 3.67 (2H, t, J=5.5), 6.80—7.44 (4H, m).
(2) The 4-phenyi-1-piperazineethano! compounds obtained in the above {1) were reacted with diketene
in the same manner as Reference Example 1-(2), whereby the following compounds were obtained:
55 2-{4-(4-Fluorophenyl)-1-piperazinyijethyl acetoacetate: Oil, IR (Neat): 1740, 1715 cm™'. NMR {CDCl,} &:
2.25 (3H, s), 2.49—2.84 (7H, m), 2.93—3.24 (4H, m), 3.46 (2H, s), 4.28 (2H, t, J=5.5), 6.67—7.07 {4H, m).
2-[4-(3-Chlorophenyl)-1-piperazinyl]ethyl acetoacetate: Oil, IR (Neat): 1740, 1715 cm™'. NMR (CDCl,) 5:
2.24 (3H, s), 2.50—2.82 (7H, m), 3.06—3.13 (4H, m), 3.44 (2H, s), 4.28 (2H, t), 6.60—7.36 (4H, m).
2-[4-(2-Methoxyphenyl)-1-piperazinyllethy! acetoacetate Oil, IR (Neat): 1740, 1710 cm™'. NMR (CDCl,)
60 : 230 ()3H s), 2.69—2.83 (6H, m), 2.96—3.20 (4H, m), 3.44 (2H, s), 3.83 (3H, s), 4.29 (2H, t, J=6), 6.87 (4H,
road s
2-[4-(3-Triftuoromethyiphenyl)-1-piperazinvijethylacetoacetate: Oil, IR (Neat): 1735, 1715cm™
m_:lﬁ (():DCI3)6 2.28 (3H, s), 2.54—2.83 (6H, m), 3.12—3.36 (4H, m), 348(2H s), 4.31 (2H, t, J=6), 6.87—7. 45
m

65
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hydrogen chl oride in nethanol was added thereto, and the m xture was

concentrated. The residue was recrystallized from ethanol -ethyl ether to

gi ve 2-14-(4,4' -dinet hyl benzhy&Py0)094 rli5|9er&ti nyl)et hyl met hyl

2, 6. di net hyl - 4- ( 3- nltrophenyl) 1 4- d|h 0 r|d|ne 3 5- dlcarboxylate
i

di hydr oc i de . a§e N L] ow gt@lN
anal Y3 Qiy ]'n%od:i %Z g 6&1?! bro n%s g lxtINO %i
T

C, 62 er t7 re hoxhls ydryl bromide (12 4 g) was added and the whole mnxture was further
Examp |sﬁh &tn fehipRralds for (Bba‘oaisnaduddmnwml add bxravess vaohcketey! Bthea Tea@hyl egepunt
of rrellévamés, washedwitke 98teo bnddiddaivert anhydrpds mgenesio sifptdeThasolivantdes distidedod,
and t laed meptlmesdwa\samﬂéethw%hcede' crrwewaﬁcwsanh l;'f{f:‘brc '§t°£ﬂ’f"| 'ﬁé"‘ %@OPP&% % was

col | eqtb@azhm P'aﬁﬁaqw»'-kﬁ a? ‘ g niﬁj S%H Y
2 ]7§ |§_§£¥ a m -et an Jl k en m th sam manner as
lE '?( rt9 be 2H d QééE LAVerh 3 {fb ng 19265,
'i'l ﬁ‘léiﬁ m m\s %Y'S RS(CD@i!,)FB 1. 91(9ﬁGn) 2096 (3H, EPzQ—QQﬂ(i&Q ] 3.40

EI errer(mak) analst, 9=6Calse thH, Epr.1.CIBHBMCIM06- HCl : C, 56.86; H, 5.45; N,

9.47; d, 11.99 Found: C, 56.79; H 5.48; N 9.67; C,
11. ’85 5 Reference Example 4

sol ut ontia! Pznzazms@hé é} 3| bepad ;i 53%% %ﬁ‘%‘g %%{;,a gg,ﬁ%’&%%?% ?;’;@ a@%ﬁ.ﬁ

et han&f@ “@) o
Qne% h%ﬂ VHQ réaclel thﬁﬁ&@h@fn tfa@fan?e rHahher asﬂb@er&ﬂ:k e@4thpiand

mi xt ur"é?

ammﬁZ)"i@ﬁw !Z—‘FJ- rﬁﬂ q-pierazing) &hy Bceibadéstst rHoil aretdgockoy. INMR (@DEET B2 28)3H, 61, hy |
3-  anm2meGsHisp2Et €2HS JaB), Gish (2HL 6), 3.47 (ZH) s)'ﬂuez (2, 1, 0bBRAV.AEH, 8. t he above (1)
and net hyl 2-(3-nitrobenzylidene)acetoacetate (1.97 g) were dissolved in
|sopropyl aI cohol 30 rri , _and tmefsmeuﬁxfl@ﬁ'e\ﬁas ref uxed for 10 hours. The

A elRyifor % & pipecere % ‘;%‘E mu For ire ?@R?m XM |
(S:@wasgmééaatr “?bﬁ?rﬁfo }BWI E&% it} %?3 ldrYolni g gare

é" Wik by sVl o ns. 6

di et lﬂé]dcfﬁgada'tﬁé’ @QB@J‘QAQ 5ed lg@IRys Fontbitdtaphy PelGEnt:adidhbtyathne-methanol

di hydrigs:$)l rdivkos-(Zapyodyeh- ﬁbe'ailﬁhe&ﬂng as chysthBY9n,p. 82.5—84CA¥idI63BEg (Th2%).r and

NIVReos pe c12) Fo af sofutios of d1idmrivsl)-Mpinerazidesthinoh (4-68i9) fin tofugge (HN!) (ps added dropwise

di hy drdd@wmm w)mﬁmamm 7%?@%&9 mwua 1Uéh st'FrSﬁ’
o et gﬁ@ el A
be us M%ﬁw O] % % Lot 0B ES for )724—756(1H

(1) 252~ n(;)38 1-pl per azi ny
, 6- di met hyl - 4- (3 nltrophenyl) 1, 4 dlhydropyrldlne 3, 5- dlcarboxylate
d| hydr ochl ori de nonohydrate Reference ExBmgle30 (2) Lactose

95 g (3) (1Corfipesazinepippanol was reacted with benzhydryl brom@g i tl'{ie42— parer | a6 Refasencat e
1 g 35;)(5_!38""%“)(}9 aive GyseiHf dibgnzhydryl-1-piperazinepropanol, m.p. . Yield 76.3%.
(2) 4-Benzhydryl-1-piperazinepropanol was reacted with diketene in the same manner as Reference
Example 2-(1) to give 3-(4-benzhydryl-1-piperazinyl)propyl acetoacetate as an oil. Yield 96.3%. NMR {CDCl,}
O 5: 1.62—1.98 (2H, m), 3.40 (2H, s), 4.16 (2H, t, J=6.8), 4.20 (1H, s}, 7.10—7.4S (10H, m).
Reference Exampie 7
45 In the same manner as Reference Example 2-(1), there were obtained the following compounds:
4-(2-Chiorophenyl)-1-piperazineethanol: Oil. IR(Neat): 3380 cm™'. NMR(CDCl,) 5: 2.53—2.89 (7H, m),
3.01—3.25 {4H, m), 3.66 {2H, t, J=5.4), 6.82—7.44 {4H, m).
4-(4-Chlorophenyl)-1-piperazineethanol: M.p. 107-——108°C
4-(2-Methylphenyl)-1-piperazineethanol: Qil 4-{4-Methoxyphenyl)-1-piperazineethanol: M.p.
so 87.5—88°C.
4-Phenyl-1-piperazineethanol: M.p. 80—81.5°C -
4-(3-Ch’oro-4-methylphenyi)-1-piperazineethanol: M.p. 91—93°C
4-(2,3-Dichlorophenyl)-1-piperazineethanol: Qil
4-(2,5-Dichlorophenyl}-1-piperazineethanol: OQil
55
Reference Example 8
In the same manner as Reference Example 1-(2), there were obtained the followmg compounds:
2-[4-(2-Chlorophenyl)-1-piperazinyl]ethyl acetoacetate: Oil
2-{4-{4-Chlorophenyl)-1-piperazinyl]ethyl acetoacetate: Oil
60 2-[4-(2-Methylphenyl)-1-piperazinyllethyl acetoacetate: Gil
2-[4-{4-Methoxyphenyl)-1-piperazinyl]ethyl acetoacetate: Qil
2-(4 Phenyl-1-piperazinyl)ethyl acetoacetate: Qil
2-[4-{3-Chloro-4-methylphenyl)-1-pinerazinyllethyl acetoacetate: Oil
2-{4-(2,3-Dichlorophenyl)-1-piperazinyllethyl acetoacetate: Oil
65 2-{4-{2,5-Dichlorophenyl}-1-piperazinyl}ethyl acetoacetate: Qil
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The whol e amounts of (1) and (2) are m xed with 17 g of corn starch (3) and

the mxture is granulated 40 wth a paste prepared from7 g of corn starch

(3). Then 5 g of corn starch (BP 894 s9VBie anount of (
the whole m xture is conpression nolded on a conpression-t mlmmwmm@ ﬂl'
to gi Viaimg iy thegandrasting m"ﬁ-nm"dﬂéﬁﬁt"@r@ﬂdﬁd' B4 8% SEont ai ni ng

Capsul e ‘-Dif orobe dryl)- 1-piperazinyllethyl methyl
2, 6-di met’ hy%’%ﬁd'?@%d"{g dc?bﬁ 'H?/P% °i°'ﬁ‘ug'z(ﬁ§dropyri di ne- 3, 5-di - 50

cardooxyl ate di hydrochl oride - 5 g (2) Lactose

140 g (3) Mcrocrystalline celﬂ ul ose 70 g 55 (4) Magnesium stearate
5 g 220 g for 1000 capsul es 60 The whol e anbunts of the above
conponents are m xed andufi | Ied—\nto 1000 gel atin capsules No. 3 (Japq §se
Phgy macopeia | X) to gi v& capsp esXeach containing 5 ng of (1). Referenc

Example 1 (1) To a m xture of +=Afi per azi neet hanol {11.4 g), potassium
carbonat e powder (24.3 g) and N, N 65 di nmet hyl formam de (100 m ) was added
dropwi se benzhydryl brom de (2L. 7 g) under ' ri n The m xture 27 EP O
094159 Bl was stirreg2gpclQo %‘r di luted with water
and®*extracted with ethyl et e et \et hey I s%shed ‘Wi th
sat ur at ed aqueous sodi um chl and dr| & an mous sodi um sul f ate.
The sol vent was then distj and the residue was purified by silica
gel chromat ography [ el ue : helxaneRet hyl acet ate (2: 1)1 to g| ve 21.9 ¢
era2| r1 et hanol an oi | Ne?t) 3380

(84»02 of. 4 bepzl d,gsva
g_@m; fireat snds oich o i ey
S)\/71 %oo %E ,;lal%g‘ ; és““are sa%%:%;ﬁé reltsz éa\;‘;ﬂ ea & hvdr%%
C,-
uents &* R’Zﬁﬁ)bbtn

the f el NIihD; FORR Al u&n VAN
hEbsr(tNe%)ch nByFRveb sa Subsfit o% BAs b

J @ istoxyBery, smfursaunyl@esazamam(:ﬁw; am}oup]di the formula

4- (44" -Di chl orobenzhydryl )-1-pi perazi neet hanol Gl, IR (Neat): 3400 cm'

NVR (CDC13) 6: 2.2-2. , 3.53 (2H, t, J=6), 4. 14
(1H, s), 7.23 (SH, s) Km:(@ rrethoxybﬁgilgg@l’) 1 p| per azi neet hanol :
O 1% IR (Neat): 3330 cm' CDCl 3) 6: 7 (10H, m, 3.15 (1H,

br oad A i), aBylBfe; (2H, t, J=6), 3. 74 (6H '5s), 4.14 (1H, s) 6.78 (4H, d,

J=9) Awsmemﬂ naahthwfg pvrmv( Mmigan Btemdﬁyld)%mzm'dmybémlo tq) pes pimrmaettialty|
Ql, gp( thereNNR :224 (6H, s) 2227(10Hm)

3. 5§ ( 2 hd ;:: as al Q t

4 benzhy i G efna%ms % i%ﬁ 551 %ﬁ% SN ene (5.1 g)_and

the m XtSJrAEleWo dinb Q@iatlv |m§¢§ in"didilh, a}he #n .5 hours. The

product &t dihydeebyvidine pwwaiweesk diiméd ini @GAmIE whele rrom&tcﬁagaphy [ el uent:

hexaneet h dibysleerariding Seriative a5 dffiimed B- ((ldtmblenmhgedf?d is ph@riyper azi nyl ) et hyl

acéf o- % &diygropyridipe @qr]vatnvgqae plgmgg‘gl in Clgin{ %,3vh@ogjn R® and Ar each is a phenyl group which
may optionally be substituted and n is 1

9. A dihydropyridine derivative as clalmed in Claim 1, wherein Ar is a phenyl group which may
optlonally be substituted, X is vinylene, A is ethylene, mis 2, and n is 0.

10. A dihydropyridine derivative as claimed in Claim 1, wherein R® and Ar each is phenyl, X is vinylene,

4 Ais ethylene, mis 2, and nis 1.

11. A dihydropyridine derivative as claimed in Claim 1, wherein Aris a phenyl group which is optionally
substituted by one or two halogen atoms, X is vinylene, A is ethylene, m is 2, and n is 0.

12. A dihydropyridine derivative as claimed in Claim 1, wherein Aris a phenyl group which is optionally

. substituted by one or two chlorine atoms, X is vmylene, Ais ethylene, mis 2, and nis 0. .
50 13. A dihydropyridine derivative as claimed in Claim 1, which is 2-{4-benzhydryi-1- plperazmyl)ethyl
methyl 2,6-cimethyl-4-(3-nitrophenyl)-1,4-dihydropyridine-3,5-dicarboxylate.

14. A dihydropyridine derivative as claimed in Claim 1, which is 2-[4-(4, 4'-difluorobenzhydryl)-1-piper-
azinyljethyl methyl 2,6-dimethyl-4-{3-nitrophenyl)-1 A-dihydropyridine-3,5-dicarboxylate.

15. A dihydropyridine derivative as claimed in Claim 1, which is 2-[4-(4, 4’'-dimethylbenzhydryl)-1-piper-

55  azinyllethyl methyl 2,6-dimethyl-4-(3-nitrophenyl)-1,4-dihydropyridine-3, 5-dicarboxylate.

16. A dihydropyridine derivative as claimed in Claim 1, which is 2-[4-(4, 4'-dichlorobenzhydryl}-1-piper-
azinyllethyl methyl 2,6-dimethyi-4-(3-nitrophenyl)-1,4-dihydropyridine-3, 5-dicarboxylate.

17. A dihydropyridine derivative as claimed in Claim 1, which is 2-[4-(3-chlorophenyl)-1- -piperazinyt)-
ethyl methyl! 2,6-dimethyl-4-(3-nitrophenyl)-1,4-dihydropyridine-3, 5—dlcarboxylate

60 18. A dihydropyridine derivative as claimed in Claim 1, which is 2-{4-benzhydryl-1- pnperazmyl)ethyl
methy! 4-(2,1,3-benzoxadiazol-4-yi)-2,6-dimethyl-1,4-dihydropyridine-3, 5-dicarboxylate.

19. A pharmaceutical composition which comprises, as an active ingredient, an effective amount of a
dihydropyridine derivative or its salt as defined in any of claims 1 to 18, and a pharmaceutically acceptable
carrier or dijuent therefor.

65 20. A process for producing a dihydropyridine derivative of the formula (1):
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" 4- (4-fl uorophenyl) - 1- pi per azi hgelhanol agpan

IR (Neat): 1730, 1715 cm'. NVR.(CDCE3) 6: 2.22 (3H, s), 2.43 (10H. broad)

3.39 (2H, s), 4.18 (1H, s), 4.20 (2H, t, J=6), 6.64-7.73 010H, m). 25

AT i e o s TR

[

Neat): 1740, 1715 cm'. NVR C) R2(CDC13) 6: 2.25 (3H, s), 2 2+2
m, 3.40 (2H, s), 4.18 (1H, s), 4 25 (2H, t, J=6), 6.8-7.5 (8H, rr)

(4,4' -Di chl orobenzhydryl) - iperazi nyl l ethyl acetoacetate: G, IR
t)s 1740, 1715 cm 1. Nl\ﬁu I3) $: 2.23 (3H s), 2.3-2.8 (1CH m, (1)

(2H, s), 4.17 (1H, s), 4.23{(2H"t, J=6), 7.28 (8H s). 30

(4,4 - D|methoxybenzhydryl) |-Ipl perazi nyl ] ethyl acetoacetate: G, IR
t): 1740, 1715 cm'. NI\/R(CDCIS) 6: 223( s) 2328(10—I n,
( 6.77 (4H, d,

2H s), 3.75 (6H, 413 1HG‘%@
. 731 (4H, d, J=9).R \(;ﬁj hed- enzg/;! élra2| nyl j et hyl
1
'{‘1H ,

2-[ 4-
(Nea
3.42
2-[ 4-
(Nea
3.40
J=9)

acétoacetate: G l, IR (Neat): 40 1715 cm' (ci n6 2.23 (3H, s),
2.25 (6H, s), 2328(10H rqi ﬁ s), 4.23 (2H, t,
J=6), 7.03 (4H, d, 35 J=9),R¥.27N(4H R%i J=9) . Reference Exanple 2 (1) To
a mxtegre of 1 (4-f1 uorophenyl) pi Heram ne (7.24 g), potassium carbonate
powder (13.9 and N N-d| rreth Iforrram de (30 m) vvas added dro vm se

et hyl ene ‘B‘f"@ pr diffprept ?ftj’ eap és

room t errp § ~,al &8 tm g rent an %Fx mtro,
T o Emﬁ Heo Gt aﬁ:.c b
sodi-um chg era v@%rsalag By f’f&bﬁﬁsﬁﬁétdémsw .ﬁno thﬁna sKﬁﬂ oN&Rsyridyl; -

divsvi |l | edxan‘cixygérd stihe, v’m:ﬂuaomsurpwfrlafgrm diynesfolrh@ta gel chromat ogr aphy
[ el uent; hexane-ethyl acetate (1:3)1 to give 7. 12 g (79.C% of :
i 8 ' 5& fNeat): 3150 cm'. NMR
PON3Y® 6: 2.47-2.80 (6H, n), R 97-9.20 (4H, 0 (1IH s), 3.65 (2H, t,
150 N7 e

5.5), 6.71-7.13 (4H, m. he same mannerNas above, there were

obtai ned A Re:,T ondia; RG.s%ﬂEFWPUﬂQ hth§ck 37 ma PR BR Midgbt drikb BEK B%h &ePaIRb 2), or
al IR ( Nf»‘@ﬁarm BalMBcceptdMRadi itian ga ofbbf, hich Edmpristd sutﬁe&ﬁg ny onb Dflthe
m, 3.68 frajrhents, wilich.coy ,cofistitiie ?be48am! 4ibtivatye to dehydration and cyclization reaction with the

4- (2- Vet rospipirrfydgyont ts) asewliniarie otethe follGwingmrasstian reasses, (AlogF): 71- 72C | R
(Nuj ol ) : 3370 cm'. 50 NVR fCDCI3) 6: 2.47-2.82 (6H, n), 2.97-3.22 (4H, n),

3.65 (2H. Joro@lctBoR2prdbless) A 6. 87 (4H braod s).
4-13-Trjfl uormmram neethanol: O1l, IR (Neat): 3375 cm'

NMR (CDC13) 6: 2.47-2.80 (6H, m, 3R§3 3.38 (5H, m, 3.67 t, J:5.5), '
6.80-7.44 (4H,2 (2) The 4-phenyl 31 -pi perazi neeigngl_yconpou ped
in the above {1 reacted withcghketene ingipre sarre mapner as rence

Exanple 1-(2), where t he fohluovm N npQunds Wer e obt ai nd$H RE
2- 14- (42 Fl uor ophenyl JX 1- pi per azi nyljiet hyl ace}%et ate: aOl, | Neat ) :
1740, 1715 cm' 6: 2.251(3H, s) g2.84 (7H, m), 2.93-3.24

(% 'm), 3.46 (2R s§, 4.2€ (2H, t, cfoS.5). 6.67-7.07 (4H, m).

2-[4-(3-Chl orophenyl ) - 1- pi perazi nyl | et hyl acetoacetate: G|, IR (Neat):
1740, 1745 cm 1(TNWVR (CDCI 3) 6: 2. 241@3N, s), 2.502v82 (7H, nm), 3.06-3.13
(4H, m, 3.44 (2H, s), 4.28 (2H, t0, 6.60-7.36 (4H, m.

2-[4-(2- Met hoxyphenyl) - 15pi pgrzi nyl | et hyl acetoacetate Ol, IR (Neat):
1740, 1710 cm 1. NWR (CDC13) 60 6: 2.30 (3H s). 2.59-2.83 (6H, n,

2.96-3.,20 (4H, gnéd t44 (%E Iz 383 (3H, s), 4.29 (2H, t, J=6), 6.87 (4H,
broad s). 2-1 enyl ) - 1- pi perazi nvl | et hyl acet oacet at e:

Gl, IR (Neat): 1735, 1715 cni'. QJ.CDC13 6: 2.28 (3H, s), 2.54-2.83
(6H, m, 3.12-3.36 (4H m, 3.48 (2H,R 4.31 (2H, t, JMS?? 5(4H
m. 65 28 Eﬁ280e94159 Bl Referen arrpl e 3 COO-A-N
55 I
CH2 R (CH
=F’I + 3
/k + H,N R
gl o cro H2
60
) . (1IIn (VI)
> (D

65
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(1) To a m xture of honopi perazikne (5.0 g), potassium carhbonate powder

(13.8 9) and N, N- dinethylformam de (80 nl) was added et hyl ene bronohydrln
(6.3 g) and the mixture was stirERd 009Ut Biperature forluﬂmmnlmmmﬁnlll
benzhydryl brom de (12.4 g) was added and the whole m xture

stirred at r&ﬁm@uﬂﬁﬁﬂnnFRchsﬁ & hours, diluted with water andextrdctéd *

with ethyl ether. The ethyl ether |layer was washed with water and dried
over anhydrous nagqé%iun1sulfate The solvent was distilled off and the

oi ly residue was rified by silica gel ro raphy [eluent:
chl or of or m meghanpl? ¥,20.1)] to give dryl azi 1- et hanol as
o orm reghenpl kg - St e 15,

an oil (2.7 T7 4 IR (Neat): 1.9 (2H,

m, 2.5-2.9410H 717, 3.08 1KH, s) 3.52 (2H 2’8=6)R 7 01H, s),

7.0-7.5 016006 W10 (2 4-pap %1 honopi per azi ne- 1 ethanol (2.6 Q)
was reacted with iketene int same manner as Reference Exanple 1-42) to
gi e/ 2- (4-benz honopiperazin 1-yl ) et hyl dddtdbacetate as an oil (2.7 g,

81.8%. IR (hbat) 1735, 1715 cm'. NWR (CDCI3) 6: 1.6-1.9 (2H, m, 2.26
(3H, s), 2.5-2.9(VI&N ), 3.40 (2H, s), 4.20 (2H. t. J=6), 4.57 (1H s),
7.1-7.5 (1QH—m. 15~ 1) Ref erence Exanpl e
4 (1) 1- Plpera2|neethanol was benzyl ated with benzyl brom de in the sane
manner as Reference Exanple 1-(1) to give 4-benzyl-1-piperazi neet hanol as
an oil. Yield 80,8%, NWR (CDCI3) 6: 2.42-2.65 (10H, m, 3.33 (1H, s), 3.49
(2H, s), 3.5&xeduckionProcess3D(s5H ). (2) 4-Benzyl - 1- pi per azi neet hanol
was reacted with dlkeggne in the sanme manner as Reference Exanple 20 1-(2)

t Ongive 2-(4- benzyI 17 pi perazi nyl )ethyl acetoacetate as an oil. Yield
90. 2% NMR (CDCl,3) X.26 (3H, s), 2.47 (8H, s) : J 6), 3.41
(2H s), 3.47 (RH; 9 mu22 (2H, t, J=6), 7 éS s) gnce Exanpl e
5 To a nlxture ot i-(2-pyridy|)p|p |ne ( CH carbonate
pov (QHﬁoqui 2 dinethylforna &e (30 m) ropw se
: ethyiene br ono ygfti?(S 74 g)jgnder stilrring. The nlxture was stirred
or 6 hours? dilgy gPth water (100 n1) and extracted

at roomtenpmﬁ#
wi t h chl orof or The QOchIoroforn1Iayer was washed with water and dried

over anhydrous s sul fate. The sol was distilled off and the
resi due was puri&ﬂ%ﬁyhy silica gel chrgﬁgﬁography | el uent :

di chl or onet hane- met hanol (95:5)1 to give 4-(2-pyridyl)-1-piperazi neet hanol
as crystals, mp. 82.5--.84C,.Yield 4.68 g (73.7%. 30 (2) To a solution
of 4-(2-pyridyl)-1- plpe'a2|n£ t hanol (4.65 g) in toluene (3 M) was added
dropwi se di ketene (2.26 9) under stirring at 70-80C. The m xture was
further stirrRebductioom Peopesatkire for an hour and purified by silica gel
chromat ography | el uent: dichl oronet hanenet hanol (95:5)1 to give 2-[4-(2-
pyridyl)-1-piperazinyllethyl acetoacetate as an oil (5.12 g, 78.3%. IR
(Neat): 1740,1715 cm'. NWR (CDCl 3) 6: %g 26 BH. s), 2.47-2.79 (6H, m,
3\40- 3. 64 (6H, m, 4.27 (2H, t, J=6), 43-6.69 (2H, nm), 7.24-7.56 (1 H, 35
m, 8.02-8.18 (1H, m. Reference 6 (1) 1-Piperazinepropanol was
reacted with benzhydryl brom de R s@me nmanner as Reference Exanpl e
1-(1) to give rystals of 4- benzhydr - pi per azi nepropanol, mp. 126-128C.
Yield 76. 3% ) 4-Benzhydryl - 1-pi perazi nepro mas reacted with

di ketene in the sane nanner as Referen e Exaep e 2 El) t% "
at ZC? YOI el'd 96. 3%
2

3- (4- benzhydryl - |nyI)propyI ac
, Am t 6Jn6 8), 4.20

NVR 4CDCl 3) 6: 1. ZZH m, 3.40 (3H
(1H, s), 7.10-7.49 (1CH . Referenceg é 7 45 I n the sanme manner

as Reference Exanple 2- (1) there were obtained t he foll ow ng conpounds:
4- (2- Chl or ophenyl ) ; 1- pi per azi neet hanol : IR(Neat) 3380 cm'

NVR(CDCI 3) 6: 2. 53(BL [ Bo (7H, m), 3.01- 3(%1{)1 3.66 (2H, t, J=5.4),
6.82-7.44 (4H, m. 4-(4-Chlorophenyl)-1- plpera2|neethanolz M p. 107-1 080C
4-(2-N@thy|phenyl)-1-prera§%?eethanol: al :
4- ( 4- Met hoxyphenyl) - 1- pT per neet hanol: M p. 50 87.5-88C.

4- Phenyl - 1- pi per azi neet hanol: M p. 80-81.5C 4-(3-Ch- 2ro-4-nethyl phenyl)-1
- pi per azi neet hanol: M p. 91-93C
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4- (2, 3-Di chl orophenyl ) - 1- pi per azi neet:hanol : O I '
4-(2,5-Di chl orophenyl) - 1- pi perazi neethanol: G| 55 Referenc : :
t he same manner as Reference ExarfPe01094)153 IBte were obta : ﬁl “ |n““|

fol |l owi ng corrpounds 2-! 4- (2- Chl or ophenyl ) - 1- pi per azi nyl Jet c L m s
acet oacet at cpi 0O henyl ) - 1- pi perazi nyl | et hyl acetoacet at e:

Gl 60 2-[4-(2- Met hyl phenyl ) - 1- pi perazi gyl | et hyl acetoacetate: Q|
2-[ 4- (4- Met hoxyphenyl ) - 1- pi perazi nyl | et hyl _acet oacetate: Ol 2-(4
Phenyls 1- pi perazi nyl ) et hyl acet oacet at g: LI

hyl acetoacetate: Ol
acetoacetate: G| 65

2- 14- ('3- Chl or o- 4- et hyl phenyl ) - 1- pi peflaZi N
2-(4-(2,3-Dichl g{re@%enyl ) - 1- pi perazi nyl | et

2-(4-(2,5-Dichl é1&¥ll )-t-piperazinyllethyl acetoacetgfe: Wl 29

0094159 B = - T2 | ~~~——= 1111111 1 EQGE-JA:I_—M‘llll Ii-]{(l KErai ns

for -tH& Contracting sﬂgtes.+BE DE FR GS ITY) LU N d€H c *e

iLA\.M S ! 1. ARdi'hydfopyridire derivativepf the formula (I1)¥

t 5 : pPR5 R7 ~~X K) R200C

COO- A-N ' r (CH 2M R (wherein R, R2 and R3

are the same or di ff(é’r)ent and each is Cl..6alFI) c3. 6¢cycl oal kyl - C1-6 al kyl
.cycl oal kyl or al yal kyl; R and Rl are the sane or different

and each i$ nyclrogen H’al , hitro, trifluoronmethyl, C, _,.alkyl

C3-.cycl oal kyl -C1. *al kyl, C3-, cycloal kyl, C 3al koxy. cyano,
C2 4a| Joxycarbonyl or Cl.3al kylth| o; R is hydrogen, CL.,,alkyl,

. cycl uq:the’ LW\JO 1) fo 9Ih g'l J’lous %Mlg'hga tﬁ@%%‘& mem ds 474 given in
na~pht hyl q@ﬁi‘cﬁoﬁt ﬁé’?or %a{ﬁﬁixﬂftﬁ aify gbu @i theSdaid Hiﬁfﬂr&pﬂdu\%ﬁr‘t%zl?&twb%l) to a
optional ghashdce@icallypsiccaptibié bl badition sancnwgﬁ by rédctibruwith ah Bpprepdate acidives rianeer
or a growsowh pehee. f ornul a 30 -

s czu aimynoew@-n%ﬂemumem pbamwa?w Iyl afapmab'%[rﬁltﬂ hereef, for ygg in the
i nt@ PRratio nga nge IS jas P ylagtic o(yagq) p&ptu:(.jldrw;ﬁ31 ard VP%HPT gnseases, said
accept abl h"z?é‘?‘ﬁ" il ?'i"’(?ﬂ"?a’laf'"? g fega B: A Qi hydropyri di ne derivative as
claimed in aim1, wherein mis 2. 35 3. A di hydropyridine derivative
as claponmed in Caiml, wherein Ais ethylene. 4. A di hydropyridine
derivative as clainmed in C ai m115, wherein X is vinylene. 5. A -
di hydropyridine derivative.-as cfained in Claim1l, wherein X is azonethine.
6. A di hydropyridine derivativ claimed in aim1l, wherein X is oxygen.
7. A djsh'ydropyri di ne deriyative astlainmed in Aaim1l, wherein Ar is
phenyl". 8. A di hydropyr L4l derivative as claimed in Claim1,
group which may optionally be

wherein R and Ar each is a phefy _
substituted and n is 1. 9. A dilhydropyridine ivative as clainmed in Claim
t|o beysubstituted, X is

1, wherein Ar is a phergoquroup Wmch ma

vinyl effe, Ais et her : T ) 7&"61 ¥idi ne
derivative as claimed in Caifpn1, wher e| n c}anﬂ Ar is phenyl, Xis
vinayl ene, 45 A is ethylene and ni1s 4.@11. di hydr opyri di ne

derivative as clainedin Qaim ein Ar is a phenyl group which is
optional |y

{wherein R', R? and R?® are the same or different and each is C,_galkyl, C;_scycloalkyl-C,_g-alkyl C;_g-
cycloalky!l or C,_,alkoxyalkyl; R* and R® are the same or different and each is hydrogen, halogen, nitro,
trifluoromethyl, C,_salkyl C;_gcycloalkyl-C, _gatkyl, C,_scycloalkyl, C,_jalkoxy, cyano, C,_ alkoxycarbonyl or
C,-salkyithio; R® is hydrogen, C,_galkyl, C;-¢cycloalkyl-C,.g¢alkyl, C5_scycloalkyl, phenyi-C,_; alkyl, pheny!
or naphthyl which may have the same or different substituents R* and R® in optional positions or a pyridyl;
X is oxygen, sulfur, vinylene, azomethine or a group of the formula

o> o X
n" N~

50

55

&0

Ais C,_,alkylene; Ar is phenyl or naphthyi or a pyridyl; m is an integer of 1 to 3; nis an integer of 0 10 2} and
ss said salts being pharmaceutically acceptable acid addition salts of said compounds (l).
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substituted by one or two. hal ogen atons, X is vinylene, Ais ethylene, mis

2, and nis 0. 12. A di hydropyridine derivative as clained in aim1,

wherein Ar is a phenyl group |y substitute

chlorine atons, X is vinyl enewrgﬁ ‘g?ﬂf/‘fgegr)leﬂ*m is 2, and nﬂmmmﬂmn "“"ﬂlll
13. A thhryd:uropyﬁmtrateungiswmaﬂm ve as clained in Caim1l

2- (4-benzhydryl - 1- pi perazi nyl ) et hyl net

2, 6-Ci rret‘h‘gIp'%e’(sé"'M’PF%?’P!“'&PﬂL"m‘*WBY%‘WPf'&Prf@"‘:?'aé”dl carboxyl ate. 14. A
d| hydr opyri di ne derivative as clained in Claim1, which is

2-[4-(4,4" -difluorobenzhydryH)-1-pi per- azinyl |l et hyl et hyl '
2. 6-di methyl-4-(3-nitrophenyj)-1, 4-di hydropyri di ne- 3, 5-di carboxyl ate. 15. A
di hydr opyri di ne derivative gl aimed in aim1l, whichis

2- [4 (4,4 -di rrethylbe@iﬁ‘hggd.r_y ) -4 -pi per- 55 azinyliethyl nethyl (I)
2, 6-'Yi met hyl - 4- (3-ni tropheng_f)z/l 4- di hydropyridi ne- 3, 5-di carboxyl ate. 16. A

dlh‘ydropyrldlne derivative ap claimed in Claim1, whichis
2-14- (4, 4" -di chl orobenzhydry )- |per- | I et hyl et hyl
2. 6-di met hyl - 4- ( 3- ppt.r phen ) - di hydr opyni di fie- 3\ 5- d| carboxyl ate. 17. A
di hysir opyri di ne degi \E?Q& &Q@e- #% a al“ﬂ1€
2-[4-(3-chl orophenyl) - 1- pi inyl)- et(od rret h
6-di methyl -4-(3-nitro - di hydro;?ylni di n@ 3, 5 di car boxyl ate. 60
18. A di hydropyridi ne riv%ive claimed in Cdaim1, which is
2- (4; benzhydryl - 1- pi per azi nyl ) et hyl net hyl

4- (2, 1 (el BOXRUNAZ aré1iid 3arde Br BifBTshNG dach-is iChAIRyAPE,L L icféiBatyRCR L Slky, a6 ,00X Y
| ate.  Dftioahyindtal; ke dlicdl Rt RO atd the Bamé be dihGrenfandach isdfydfges Haldgen, nitro,
i ngr edirdimprommthyb Cf sakl s «aypioatii- C@fsalwcﬁ:hynh'wgi Cdbmxvievannat:d-mﬂtocvcarumvbm t
as def CretlWthioa Ry isdpvdeaagn. rfs-delkylo Cogovclaplle & pPlbilricetyrioatial. heny Coptlafh Rhenyl
%fl ?QE'E

carn r&ﬁph Y a at 5>r differe d ]RO'P OBF en?q;fg)ng_ or a pyridyl;
di |@e %pﬁx?’f"&?'ﬁes“d" "'"Y}?Ey °v%’°8’f° e o?'ﬁi!ﬁ E) '“gg
*¢ L M55 R41 M

(1) to ~eNr (CH) k6 n
15 30 HS V\/ner ES 'R2 and R3 are the sane
or different and each is ‘k/yl C3. 6cycl 031 .al kyl C3. 6-

cycl oal kyl or C3-7al koxy al kyI R4 and Rl are the sarre or different and
eaCh I A iy dDQRAe; A1 SHARY) or RAgHEIR ot d dytxhﬂoﬁ\mlhﬁé%eroﬂ to 3; Alid3H integer of 010 2), or
§scyelnha}rka¢buzeauv adtbftyble acid- &duitidhGsalt ftiydreofCwhith cbﬁn&bises@pﬂ]&ﬁtmg any one of the
CZ- . 4afrkgryraa mhinhy¢anoron@@uiglBa | skidl dérivativeRo dehydirgtiro grsh cyclization | rikactipn with the
C3_ecy edreaitipg fragiment (s) proprding®-oneyof thedfpikopying priedygiion grocessas ({A)Ito (Rkhenyl  or
napht hyl which may have the sanme or different substituents R4 and Rs in
optional p X is oxygen, sulfur, vinylene, azomethine

or & group —e-vo—-t-—e—fgo'r-n'n-l-a—'%l B ol ﬁoﬁ%g—%; ’ *X

ori Alis 02 . 4al kyl ene; Ar is phepyl or naphthyl or a pyridyl; mis an
ﬁ't-eger ofol to 3, nis an inted®r of Oto 2) gbtjrmacu ahly
accept abl & Qppd ddi tion salt t eof , ﬁ%@ subj e I'I'(ﬁ&')ilﬁ? one
of whe 30 fragmerfls which |tute th 8ai d derlvecHéé to. @e%ydratl on

and cyclization r acti&'n h t-hJ enaf ni n fragment (s) a g to one
of the followln pr (iiﬂlctlon pr OCESses (Aé (o} (@: Pr oducti on Process A 35

EP O 094 159 Bil RS

R5 R200C H COO-A-N -
N-(CH-Ar a ~ ~~~ RRL ce2i9% |
(cH5i Ll ReB- N OOCR ¢11£410 45 (i3 1V

55 > (I)
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> (1) 50 Production Process B R2

~~~~~~~ COO- A-N N 4C Ar -R200C \
X-. 55 CH R4 ~~
MoA ol M, ERgeasmE 1MHIIW$ﬂUlHﬂW
(111) - Produckign Brocesg| B 65 31 EP o 094 159 Bi
111111 || | [l |1]] 111|| Production Process C
L MS R5 4 R / R
COO-AN  pafs£ OH A 2 "(cH R RoOO(o:-N :(om}urm R
0 ﬁwl ) Jl\k) > (1Y Product i '(&@I I%r’oc RS (VII)
(1V)~<R > (I) %Huctlon Pr'oce ER5R2 CI) >1
COO- A- N A (1) =?=" & 3> (1) 32 OEP 094 159
Bl R1 01 [11i IGZHOlllIJ-;Z? 111 1 BI!'Il Production Process F
R5 5 R 4- R2000
+ U/ (V) (ﬁ'IbVI [)n R%V'I)O+m2M VvV > (1) 20

—=> (D)

Production Process C

\
R'—t ' X coo-a-¥ ¥ cH }— i
J: (CH,Y, ‘g6 /n

2o | | (V1)

R’
4 \ /T
— R—rp X CO0-A-X N—-(CH)—AI‘
7 CH, (CH2)m I6
R00C R
+ I‘IH3 + )\ 3
Rl Y0 T R
(VII) (IV)
> (1)
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wherein, in the above formulae (11) to (Vill), the vari ous synbols—have-—the
sane neani ngs as are given in connection with the fornul a

optionally converting the said BPhpiQ94yw53liB¢ derivative ll@l ml"/\ul{l ”!l[|
pharnaceutlcally acce%}able acid addition salt thereof by

appropri at own per se. 25 21: Di hydropyri di ne:
derivatives and pharmaceutically acceptable salts thereof for use in the
preparation of medi canments as prophylactic or/and therapeutic drugs for
cardi ovascul ar di seases, said di hydr gpyrldlne derivatives having the
formula (1): 30 R5 44 35 RX 40 R
ooC ' COO A-N ‘Ef:\-CI—|+-4-Ar .(CH2)M K n R R32m
R6 H (wherein R, R2 and R3 a&e-%he sdime or different and each is

ClL. 6al kyl, _£3-, cycloalkyl C, - 6- al ki#=/C3-6- cycl oal kyl or C3-7al koxyal kyl ;

R4 dhd R RF@O€h ane or different |and each is en, halogen nitro,
50\+i f | uor onet hyl . 63l kyl C3, 5cygl oal @dﬁ% al ky &I oal kyl ,

C1- 3al koxy, cyg%: C@H4alkoxycarbonyl 3al kv, q drogen,
Cl. 6al kyl , C3- Icycloal?yl Cl. 6al kyl , cIoaIQ; EEphe .3 al kyl,
phengl or napht hyl which may have t mg r different substltuents R and

Rl in optional positions or a pyridyl; X is oxygen, sulfur, vinylene,
azonet hi ne or up of. the formul a <
NN% (9&9 Ais Cé%igﬁsylene; Ar is phenyl or naphthyl
S or. g, pyridyl; n1|s an |nteger of 1to 3; nis an integer of 0 to 2) and 65
said salts belng ph Qé #éically acceptable acid addition salts of said
cdﬁpounds (D). for the Contracting State: AT
*» C L M S * 1 A process for producing a di hydropyridine derivative of
the formulppidhet PohoPRbcess 20 (Wherein R. R2 and R3 are the same or
dlgiﬁre nt 1nnr1§uwr71;é¥%;far£$|, C3...cyckoal kyl -Cl1....alkyl, C.6- k-'
cy®hpal kyl or C2_,al koxy alkyl; R and R5Kdare the sanme or difr,~zent and
each is hydrogen, halogen, nitro, triflu met hyl, Cl1 ...alkyl

C3,..cycloal I kyl -C1 6a|ky| C3...cyk yx , CL...alkoxy, cyano,
C2 mﬂalkoxycargonyl or C, alkylthlo Ral4y hydrogen, CI1...al kyl,
cycl oal kyRE@OOK. 6al kyl., C3_cycl oal kyl'] phenyl rC, _al kyl, phenyl or

naphxhyl whi ch may Oﬁﬁe the sanme or diffefent %EEitlt ents Rirand R in
optional positions ¢ra p r|ﬁ$g; U X is ox " AT

azopet hi ne or a gl f the rnil a 30 (CH < No
or S Ais C2 4al kyl'ene; Ar is phenyl § Bthyl or a pyrﬁgal mis an
integer of 1 to 3; nis an integer of t 2) or 35a pharnaceutlcally
acceptabl e acid aggjtion salt thereof, g ggnprlses subj ecti ng any one
of the fragments which can constitute the said’derivative to dehydration

and“ycl 4 ion(wth the remaining fragnent (s) according to one
of the follow ng production processes (A) to (F)g: 40 Production Process A
R>600 R5 0O A- N
N-(CH) - A(

45

wherein, in the above formulae (ll) to {VIll), the various symbols have the same meanings as are given in
connection with the formula {l), and optionally converting the said dihydropyridine derivative {l} to a
pharmaceutically acceptable acid addition salt thereof by reaction with an appropriate acid in a manner
.. known per se.
50 2. A process as claimed in Claim 1, wherein m is 2.
3. A process as claimed in Claim 1 or 2, wherein A is ethylene.
4. A process as claimed in any of Claims 1 to 3, wherein X is vinylene.
5. A process as claimed in any of Claims 1 to 3, wherein X is azomethine.
6. A process as claimed in any of Claims 1 to 3, wherein X is oxygen.
55 7. A process as claimed in any of Claims 1 to 6, wherein Ar is phenyl.
8. A process as claimed in any of Claims 1 to 6, wherein R® and Ar each is a phenyl group which may
optionally be sustituted and n is 1.
9. A process as claimed in Claim 1, wherein Ar is a pheny! group which may optionally be substituted,
X is vinylene, A is ethylene, m is 2, and n is O.
60 10. A process as claimed in Claim 1, wherein R® and Ar each is phenyl, X is vinylene, A is ethylene, m is
2,andnis 1.
11. A process as claimed in Claim 1, wherein Ar is a2 phenyl group which is optionally substltuted by
one or two halogen atoms, X is vinylene, A is ethylene, m is 2, and n is O.
12. A process as claimed in Claim 1, wherein Ar is a phenyl group which is optionally substituted by
ss One or two chlorine atoms, X is vinylene, A is ethylene, mis 2, and n is O.
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as )\ + R& X X |, s+ o\~ e 2 (

. +
5\3 ?S(SHH >otth) EP' D @4&1‘5@%*“ );r oduct i oﬁi%})@lsuljwm ,U!Il
/ R200C

c * MI i R5
COO-A-N 13.A phpqch@q)cal/qpn@pg'tio hich comprises, as an active ingredient, an e i of a
+ H2N F@ydrg@ridine derivative or itsaqbarg\geﬂnzd 51 any of claime\y)to 12,and a pharmac_,%\:izlz?&tggﬁagle *

(V1) >carrii‘:|3r ? jﬁ;ﬁg@: i Ei(l San r i a ' re ) e
X QH repaé{gvé%of me 'can%'e:t: as:& E;Ei G B?a Ei%geut ) 4 cceptabTe ?ZRﬁ:'{Tjiéhe Ofg%}ﬁgb Nn .

hylacic orfand therapeutic drags 1o vdstil , said
+  "H2Whydrofyridifle) detiVatives Ravﬁrlg)thE}}d?ﬁiMﬁt(l)Dn Process D R5 | °
N-~~~- (CH O AH _ R200 C ) CH2 (CH2)j6 n +
NH3 + (V)T E (1V) 4> (1) 35 EP 0 094 159 Bl
HEI | 11111 Producti on ProcessR 0
[ .7 |l s * 5 R5 X 10
R200C RI>NH ~+ 5 \ COO- A-N N~CH) Ar R 1 NH 2
(CH2) 61ln2 R'—F+ X 2~~~~m R6 15
0 R3 (1) S/ (V1)
15
2nAn. ’/ X :
R<00C COO-A-N - /N -?H—Ar
2(‘) (CHZ)m R6 n
\_, rl i R>

cycloalkyl or C;_alkoxyalkyl; R* and RS are the same or different and each is hydrogen, halogen, nitro,
trifluoromethyl, C,_ealkyl, Cs_eCycloalkyl-C;_salkyl, Cs-scycloalkyl, C,_salkoxy, cyano, C,-.alkoxycarbonyl
or C,_jalkylthio; R® is hydrogen, C,_galkvl, C,_scycloalkyl-C,_salkyl, Cs-scycloalkyl, phenyl-C,_3alkyl,
phenyl or naphthyl which may have the same or different substituents R* and R® in optional positions or a
pyridyl; X is oxygen, sulfur, vinylene, azomethine or a group of the formula '

. N N or N\ ;
o S
3 N~ N~
A is C,_,alkylene; Ar is phenyl or naphthyl or a pyridy!; m is an integer of 1to 3; nis an integer of 0 to 2) and
said salts being pharmaceutically acceptable acid addition salts of said compounds ().

6 {wherein R', R? and R?® are the same or different and each is C,-galkyl, Cy_scycloalkyl-C;_g-alkyl, Cy—¢-

30
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o 1. Dihydropyridin-Derivat der Formel (1)
. RS
a5
\
R —F X . |
/ (1)
50
2 . / \
R=00C COO-A—N\ /N—-éCHa—AI‘
. 1 (cnyy e’
3
R H R

(in der R*, R? und R® gleich oder verschieden sind und jeweils C,_g-Alkyl, C,_¢-Cycloalkyl-C;_¢-alkyl, C;—¢-
s0 Cycloalkyl oder C,_,-Alkoxyalkyl sind; R* und R® gleich oder verschieden sind und jeweils Wasserstoff,

Halogen, Nitro, Trifluoromethyl, C,_¢-Alkyl, C,_¢-Cycloalkyl-C,-¢-alkyl, C;_g-Cycloalkyl, C,_;-Alkoxy, Cyar.0,

C,_.-Alkoxycarbonyl oder C,_,-Alkylthio sind; R® Wasserstoff, C,_s-Alkyl, C3-¢-Cycloalkyi-C,_¢-alkyl, C;_¢-

Cycloalkyl, Phenyl-C,_5-alkyl, Phenyl oder Naphthyl, das die gleichen oder unterschiealiche Substituenten

R* und R® in wahiweisen Positionen haben kann, oder Pyridyl ist; X Sauerstoff, Schwefei, Vinylen,
ss Azomethin oder eine Gruppe der Formel
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20 (I') Production Process F O "

o0 AN A 35 “ "emi0 09a 150 B ) O O Ol
|6 OR3 (V) (VI1) 40
(1) 45 wherein, in the abov RBN;mIae(gII) MW 1), the various synbols

have the sanme neani ngs as a 0*9 n in conn pns\lﬂf'th the formula (1), and
optional Iy converting the said di hydropyri di neNderl vative (1) to a

phar mace el i, Ahlyley iacAEHeA 0Bt piitrgfshel bnPyRdh tist! ReRYanBYzahPA6H 1 B0 3Vl N
appr opr gakeZatt voh 0 bis2 iSTROME kinkghakhazB&lscl Banebfhbares S3uredddmicieiSdedsSeltidnal e

i n C ai m 2, DihwdnopyridimDerivaPnacB Anfprpetoteesinas 2a¢dtai med in Caim1l or 2,

wher e n A3r Q'hét’ nepyridifsDerivat mach Aosrrych havoringl Ftbden istany of Clainms 1 to 3,

wher gj h Y' sDeriyat nac &%’53" havoginay Wﬂﬂe" ftany of Clains 1 to 3,
wher EI n X6I : gr(g ;:::6:: AR ru%#wor (ﬁéﬁ ers nlrftSKany of ainms 1 to 3,
wher-€i n Xl §lh Jf}ﬁ wat nac Anégrg EH ‘p%ﬁn a in any of Claims 1to

-6, whereims. thyUFup M rivaBnach AMsBRRR S, @3rif R@Ju'ﬁg r ;E\«v@BYelrQ; PidnPILED poe Lifla, Yie
wher ei ngeigébenaofaly subsitiieit Ssifl ki Dyd ngri@up whi ch may optional Iy be BlsT I tut ed

and ff i s B DBwdippridicBerivatnaci Anspedthi 1 vidriai An dine linen@iGlupie istS die gdgebatenfalls
group VVHPE‘HU' je'BﬂS?'bePkM"P Wenget. 4 Eylantisit mc, ispendsn Yishyl ene, A is ethylene, m
i's 2, an g Def'vafoachﬁerﬁ%e'ébgvoag REpag Ardewsi Pnprm' m%\/mmreemﬁfﬁtmn

and Ar %am*ﬂ b dQ eéfnog%vg MARCHS
- tn \Wworin r ne.Fhe y is fal
M et b i Ol e ek b
-Opt i onal | v2spibgdrbpyidArDeRiatoRRh Nnspiieh a&r@t@?ﬂr% ind Bhen drﬁp isty 'd gebenlenfalls
| endyrchnein 8dét zwainthiot-Atémé sutkBieft iRt RVEffenast, AlEaiviBAdst M Tk Bdrd nlo isyher el n

Ar i s a_phRdnPihydrogvridimBerivat irecho finsproch |y des bz i4-Bentrednidy- pﬁfnrﬁmﬁl)ahyl&ﬂ%ylz&
chl oL ma&h ‘3 -nitrapgemyl iy @h\edrom(nﬂ@wwm'atms 2, and nis 0. 36 . EP
PToy ihydropyridin- Denvat nach A 1 da 244 410ﬂ\ppg_q_beg¢ygny|)-|1 -piperaziyyllethyl-

"ceu lmeth I-¢3 en
Cfrect waE! bﬁ@(w‘ W g{hyr@o?y il é‘g’ o g’?"k i L e L

any of cl as. nﬁhﬂdrb@/rﬁﬂrmeﬁﬁ} ﬁ’ecﬁhﬂfsﬂﬁ@leu b&s32- 4Y(4aﬁ§ﬁ9ﬁ) ﬁzh‘;é‘M) 1%pe?§zm9']{)wnt

t her 2f onethyl4,6-ddnbtheli-biSynitr aphareyi)cior-dinpdropieiginag)sldipdtesi@at et | cal |y "accepta

sal ts t hedédiihydmpyridia-Oerivat nechtAnspeplal alas 21i4-BfChirgopteayii MHpipeesinplleiiyr ettii-2,6-

or/and 4R BI"P'E’F’B?'U s‘ %Wdé%ﬂ’vdﬂ'o%@eﬁfmm sbases, sai d di hydropyridine

deri vat | Eéuchﬂ dﬁ%_ Benzhydryl-1- pnper%mygetmmw-¢(2 1,3-
o a l dlm 3

sammense

COO- l\tr opyridin- icarboxylat ist.
: 19. Pharmazeutlsche ng, umfassend als Wirkstoff eine wirksame Menge eines

_Dihydropyridin-Derivats oder eines Salzes desselben nach sinem der Anspriche 1 bis 18 und ein
pharmazeutisch annehmbares Tragermaterial oder Verdinnungsmittel dafir.
20. Verfahren zur Herstellung eines Dihydropyridin-Derivats der Formel (1)

a0 R5

=\

N\
R —+ 'y (1)
45 / .

| 2 /N
50 R OOCIICOO —A- N N CH Ar
( | ) .
Rl

(CH ) gé'n
R

H

55 ({in der R', R? und R® gleich oder verschieden sind und jeweils C,_g-Alkyl, C,_4-Cycloal -
Cycloalkyl oder C,_,-Alkoxyalkyl sind; R* und R® gleich oder versc::hlezen ;u:d Ymd 1:\7vl¢aﬁ;-sva;:sy;r§t:f;
Halogen, Nitro, Trifluoromethy!, C,-e-Alkyl, C;_¢-Cycloalkyl-C, _g-alkyl, Cs-e-Cycloalkyl, C,_,-Alkoxy, Cyano,
Cz-+-Alkoxycarbonyl oder C,_,-Alkylthio sind: R® Wasserstoff, C,_s-Alkyl, C,_ s-Cycloalkyl-C,_¢-alkyl, C.
Cycloalkyl, Phenyl -C,y-s-alkyl, Phenyl oder Naphthy!, das die gleichen oder unterschledlache‘S—:bstltuen:;;n

60 R* und R® in wahlweisen Positionen haben kann, od
) er Pyridyl ist; X Sau
Azomethin oder eine Gruppe der Formel Y erstoff, Schwefel, Vinylen,

N
:( o oder :(N\s ist;
65 N/ ~

N
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N2

_,,al kyl, C3,6cycloal kyl -C,, -al kEBP 02:094 159c
3 and R5 are thAq arre or dlfferent an
i fluorone fe

hen
. 3al koxy, gaxfﬁﬁﬁ?e éﬁ‘ ﬁfﬂ ﬂim’
_eal kyl, elRieiingOd rbl i%

2l ts being phﬁgg%ﬁputl cally accept atfte acid addi
npoeunds (1). 4 ent anspri che f%dl e Vertr
ULUNL SE 1. Di h%yriq’di rhiDe_ri_v tx der+ For

/

gO- A-N * N 1 tAr 551 0
2 ) M 6nHFInder ,2R2und(F$HIeichod
wei ls C1.6-Al kyl, C3.6-Cycloal kyl - -al kyl ,

- 6- Cycl oaI kyl - C1. 6- al kyl, C3-6-Cycl oal kyl, C,
\4- Al koxycar bonyl oder Cl.3-Akylthio sind; R

wa

S nze Zahl von 0 bis 50}§t) oderp -Diphay mazeut |
lur eaddi ti onssal z des elden. 2. D| h pyr| di n-
Bbrin m2 ist opyr iydi n- Deri v,
t. 4. thdroperR}l rg vat nach Al Quch

enyl -G uppe—s-l-n'd—drrgégebe@k%f al I's substit ui

e~ gegebenenfal | s
Herstellungsverfahren C
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( (wherein R, R2 and R3 are the sane or-different and

Bkl kyl o.r Imﬂ“ﬁjmm’wl“l
%r Og hal $%§ nl:its%(?ét: n eine
§sa desselben worin

g‘?yranerung und
V rblem%ﬁﬂ%l F mgﬁlﬂk}ﬁhch einem der

X enyl ors nagqgénagh H emlihgawffa ﬁbi@A)tBie(Fasa:ﬁtenmrrfederder ent substituents R4 and
in optional positions or a 30 pyridyl; X is oxygen, sulfur, vinylene,

Morethine or a !;f%iﬁ; iﬂilg gN 0O orN 35
I fQ ittt Sotdhidh kyl ene; Ar is phenyl or naphthyl or

pyridyl, mis an integer of 1 to 3 is an integer of O to 2 and said

iti o‘?ﬁal t]ﬁ saj. d '
T4 Q}Hﬂ? &8
%8?|) R5 43(@n B}r
~~~~~~~ (1) 50 R2 008

er %erschi eden sind und
C3-s- 60 Cycl oal kyl oder

. 7- Al koxyal kylpg8i nd; R und R gl £ oder verschigden sind und jeweils
sserstasz Halog , Nitro, Trifluoronethyl, Cl1_I- |,

- 3- Al koxy, Cyano,
Wasserstoff, C,.6-Al kyl,

- s6- Cycl oal kyt=C— —atkpt )5- Cycl oal kyl, Phenyl - Cl1-3-al kyl, Phenyl
er NapE{ hyl, das die gleichen oder unterschiealiche Substituenten R4 und

wei seRaRagidyl Jiabed, oder Pyri i st; :
el, Vi nylmﬁfﬁMne G uppe der Fornel‘ 37 EP O 094

b9 Bl IIIIIJIIII1111111111III'I L M S <
oder is; N7 5 AX2-,-Akylen ] t; Phen | 8
pht hyl ¥der elaaoag ist; m e| ne=b=gnze Zahl v % 3 |s} ‘% g;—ér

idyl ist; X Sauerstoff

ch annehnben
at nach g\n’gpr uch 1,

N\nspr h 1, worin A Ethylen

worin X Vinylen ist. tO

Di hydropyri di n-Derivat nach Anspruch 1, worin X Azo methin ist. 6.
B hydropyridin-DerivdiVhach Anspruc@III) worin XBRluerstoff ist. 7.

hl ydr opyri di n-Derivat nach Anspruch 1, worin Ar Phenyl ist. 8.
hydropyr| di n-Derivat nach Anspruch 1, worin Ra und Ar jeweils eine

ert sein kann, und n 1 ist.

Di hydropyri di n-Derivat nach Anspruch 1, worin Ar eine Phenyl G uppe i st,

45
R
4 ' \J
RF—} X - COO-A-N N CH)— Ar
50 / /( XCH,), M e /n
200C
ke
. 2o (VI)
(VII)
> (1)
60
&5



substituiert sein kann, X Vinylen ist. A Ethylen ist, m2 st—und m 0 ist.
10. Di hydropyridin-Derivat nach Anspruch 1, worm R und Ar

ist, X Vinylen istA Ethylen ist, BER 0094 169 B1l ist. mm ‘]Dli) ““‘
Di hydropyrldln Derivat nach Anspruch 1, worin Ar eine Phen

di e gegebenetikeaisitelingsaver fahresd® zwei Hal ogen- At one substituiert |st
Vinylen ist, A Ethyleg ist, m2 ist und n O ist. 12. D hydropyridin- Derlvat

nach Anspruch 1, woriRf Ar eine Phenyl -G uppe ist, die gegebenenfalls durch
ein oger zwei Chlor ome substituiert ist, X V‘nylen ist, AEhylen ist, m

2 ist und n 0 ig¥__L3. ¥Di hydropyri di n- Deri vat nach’Ansbru das
2- (4-Benzhydryl -1 -p azi nyl ) et hyl - nethyb

di et hyl 4- Q@pﬁltroph s éﬁr

Di hydropy i

2-14- (%, 4" -Di fl uor
met\ay| - 2, 6- di mat

ist. 15. Di hydropyridin-Derivat nach Anspruch 1, das

nyl)-1, 4-di hydro dln 3, 5

at nach Anspruch 1 das
enzhydrty s pi nyl lethyl - W
4 (3- nltropheny -1, éldlhydropyrldln 3, 5-di car boxyl at

i st. .

yl=

2-[4-{4.4'-D neKNﬁubenzhydryl)-l-pipe(qM)nylIethyl-
met hybs 2, 6- di et hyl - 4- (3-ni trophenyl ) - 1. 4-di hydr opyri di n- 3. 5- di car boxyl at

i st.

16. Di hydropyridin-Derivat nach Anspruch 1, das

2-[4-(4,4 -{}fﬁﬁfﬁfﬁﬁﬁﬁﬂuuﬂgm»-l-p|pera2|nyIIethyI 30
nethyl
I St.

2, 6-di net hyl - 4- (3-ni trophenyl)-1 , 4-di hydropyri di n-3, 5- di car boxyl at

[ . Dh h A h 1, d
b1 (3 o ¥dELRY1h BhsPekedAteR? tﬂ;f’fﬁgt hyl ZaZ-

di ®et hyl - 4- (3-ni trophenyl ) -1, 4- dlhydropyrldln , 5- dlcarboxylat ist. 18.
Di hydropyri di n-Derivat nach Anspruch 1, das

2- (4-Benzhydryl -1 - pi per azi nyl ) et hyl - Ehyl 4-(2,1, 3-

benzs
35 \./

di azol - 4-yl) -2, 6-di net hyl - |hydropyr|d|n 3, 5-di carboxyl at ist.

19. Pharmazeuti sche Zusa ndet 2ung,- unfassend als Wrkstoff eine

e
wi r ksame Menge ei nes Di hydropyr #dTn-|Dg erats oder eines Sal zes dessel ben

nach einen1d§20§€s ruche 1 bis 18 undfei n pharnmazeuti sch annehnbares

Tr agesarat er | eryer dunnungsm tt el dafur 20. Vgrfahyen, zur Fbrstellung
ei nes Di hydropyrki Derivats der For BO@QA-N N;ec

R R NHZ (cn Y (1) 45
L =t 2 R200C COO A-N y

/ ' (CH ) 16 n NPs 0¥ N R ~~~~~ 2 n1 H R3
55 (|n der R, R2 und R3 gl eich oder verschleden si nd und jemells

Cl.6-A kyl, C3.-.¢y¢ oal kyl - C1 6- alkylﬁ §§I - Cycl oal kyl oder

C3.7- Alkoxyalkyl 5|nd R4 und Rs gleic

verschieden sind und jeweils

Wasserstof f, Halogen, Nitro, Trifluoronethyl, C, 6-Al kyl,

C3, 6- GycloakaL_L;_*_ggk I( 23 , 6- Cycl oal kyl , C, -3-Al koxy, Cyano,

C2- 4- Al koxycar bonyl oder Al kylthio sind; R6 Wasserstoff, C, -.6-Al kyl,
- Cycl oal kyl -ClI . 6- aIkyI C3. 6- Cycloalkyl, Phenyl - Cl 3-al kyl , Phenyl oder

Napht hyl , daﬁeﬂkeeglehgheérﬁdﬁfeunterschiedIiche Substituenten 60 R4 und
R5 i nenahl wei sen Positionen haben kann, odersPyridyl ist; X Sauerstoff,

Schwefel, Vinylen, Azonethin oder eine Gupfle der Fornel N 7 oder

NN S ist; 65 38 EP 0 094159 B1

1 BIL IIl'l 11111 A C2-4-Al kylen isR?—AL- h@nyl oder Napht hyl oder ein
Pyrid ist; mekhne ganze Zahl von | bis 3 t; n eine ganze Zahl von 0 bis
2 ist) oder einBsOQGaégazeutisch annehnbar eh Saur eaddi t i alzes

dessel ben, worin irge i nes der Fragnente, {di e vat

ver nbgen, der Reaktio g %66 R?ﬁ

55

65

er Dehygriefung und
: N‘ﬂ3£ (CH,Y’

rl

o)
v (VII)
> (D)
wobei in den vorstehenden Formeln (1) bis (VIIl) die verschiedenen Symbole die gleichen Bedeutungen
haben, wie sie in Verbindung mit der Formel {I) angegeben sind, und gegebenenfalls das Dihydropyridin-

Derivat (1) durch Reaktion mit einer geeigneten Saure in an sich bekannter Weise in ein pharmazeutisch
annehmbares Sadureadditionssalz Gberfihrt wird.
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Cyclisierung mt dem verbl ei benden Fragnent oder den verbl ei bende
Fragnenten nach ei nem der 5 fol genden Herstell ungsverfahremmm"IHl“I“mI“l"I
unterworfen wird: Herstell unwed b@W@gg §1R20 C
COO- A-N Nl tCH )Ar
(CH2i -216Dihgdropyridin-Bfivate und derdHI-bharmazeutnsch annehmbare Salze zur Q-mendund%e: Qer
CHO P@stsllung vqn| Meglikarfienten als prophylaktieshet edd/edeq Sheapelisabn BzMSmatel fir HerzR200C
Ccnlﬂ'eﬁauf-Erkrankunng robeigite DihygropyridingDerivate die Formel (1) + HN RC3%~R 35
0 CHO 2 (V) (ren)

(\7I) 40 R > (1) Herstellungsverfahren C 45 R5 R
X A-N Nd CH Ar so
\ f(CH2X R6 n +0 &QHZN H) R3 55
R R —1 x (M) (V1) > (1) 60 65 39
ER O 094 159 Bl —/ LI 1T 1 [ 0094159  Bi ~
~~~4-1111111 111111 DE11 f1111 11 1111 * C L . S*
Her st el | ungsverfahren D R5 R4 - 00l —_— - COO A-
r R2OC R200C 2 _COO-A-N Ar 2m Ro 1
Rls R 0 g1 R (Y }“ (1V)
'5 s~~ > (1) 20 st g| | ungsver K& 2 g %6 n
R5 x 30 1 N

R H R7
2 haben,

in der R', R? und R? gleich oder verschieden sind und jeweils C,_g-Alkyl, C,- s-Cycloalkyl-C, _s-alky!, Cs_s-

“Cycloalkyl oder C,_,-Alkoxyalkyl sind: R* und R® gleich oder verschieden sind und jeweils Wasserstoff,

Halogen, Nitro, Trifluoromethyl, C,_,-Alkyl, C,_¢-Cycloalkyl-C,_,-alkyl, C5_s-Cycloalkyl, C, .,-Alkoxy, Cyano,

C,--Alkoxycarbonyl oder C,_,-Alkylithio sind; R® Wasserstoff, C,_s-Alkyl, C;_s-Cycloalkyl-C,_4-alkyl, C;_¢-

25 cloalkyl, Phenyl-C,..,-alkyl, Phenyl oder Naphthyl, das die gleichen oder unterschiedliche Substituenten

und R® in wahlweisen Positionen haben kann, oder Pyridyl ist; X Sauerstoff, Schwefel Vinylen,
Azomethm oder eine Gruppe der Formel

N : N
30 I \O oder K \S ist;
N~ N~

A C,_,-Alkylen ist; Ar Phenyl oder Naphthy! oder ein Pyridyl ist; m eine ganze Zahl von 1 bis 3 ist; n eine
ganze Zahl von 0 bis 2 ist} und die Salze pharmazeutisch annehmbare Siureadditionssalze der

35 Verbindungen (I} sind.

Patentanspriiche fir den Vertragsstaat: AT

1. Verfahren zur Herstellung eines Dihydropyridin-Derivats der Formel (I)

40

| R?
45 \

4 \

RO—, X (1)
50 / \

R200C CO0-A-N_ N-—(-CI:H—)—Ar
(CH ) R6 n

55 Rl H R3

{in der R', R? und R? gleich oder verschieden sind und jeweils C,_g-Alkyl, C;_¢-Cycloalkyl-C,_g-alkyl, C3_¢-
so Cycloalkyl oder C,_,-Alkoxyalkyl sind; R* und R® gleich oder verschieden sind und jeweils Wasserstoff,

Halogen, Nitro, Trifluoromethyl, C,_¢-Alkyl, C,-¢-Cycloalkyl-C,; _¢-alkyl, C;_¢-Cycloalkyl, C,_;-Alkoxy, Cyano,

C,-s-Alkoxycarbonyl oder C,_,-Alkylthio sind; R® Wasserstoff, C,_g-Alkyl, C;-¢-Cycloalkyl-C;_¢-alkyl, Cs_e-

Cycloalkyl, Phenyl-C,_,-alkyl, Phenyl oder Naphthyl, das die gleichen oder unterschiedliche Substituenten

R* und R® in wahlweisen Positionen haben kann, oder Pyridy! ist; X Sauerstoff, Schwefel, Vinylen,
ss Azomethin oder eine Gruppe der Formel

bCha B S sl L e SR G A g L T s G g o S - o ——
AR R bt Ny PRI RPN T R TN

Chcat th o d -
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% e
(()I) Her stSIsl .t(Jlnlq?sverfahr en F 45 EP OOé&/Lllég é{) ”m"””,”",”ﬂmI”m

N
N C >)Ar RI~~O + NG + I oder OOnR6s: 55 R 0
5 | X g¥CHo H3 (V) A1) > (1) wobei in

den vorsst ehenden Formeln (11) b| s (Viii) die verschi edenen Synbol e die

gl ei chen B8&deuvtkriegén: Atheny! odereNaphthyl edeVein!Fyridil iy mietnednzeltahmedn 1t 3 ist; n eine
angegebengiﬁ'iz h'YRﬁ? é'b@??éﬁf‘%ﬁ rhgrrozeutiscimgahehmparied Baureisitionstalzé4 Jesshitrephworin
Reakt i on % % ?&lﬁ%“’?‘ﬂz‘hh" rQgesn AercReatiions derj Pehygrierung und

phar maée rst@l ?(A%%Pag un@ér@g en wé‘(f’efb'EfB@}dF[]krﬁaﬂM“}"ée" PREN einem des
094 15 S

Di ropyridin-Derivate und deren phar rrazeutl sch annehnbare Sal ze zur

Ver wendung bei di karent en al s prophyl akti sche

und/ oder ther neftde Syt '\@f M  Herz- Kreisl auf - Erkr ankungen

wobei @i e D|hydropyr|d|n Deri vat e d|§ Forrrel (I) 55 4

ooC COO- A- NN CH2 ﬁ H 20
haben, in deR IQOC und R3 gleic der verschl e Thd und je)‘E'l(Cg}—A
a-6-A kyl, C3._-Cydioal kyI g-q, 6 , C36- IoaI kyl

C37, - Abkoxyal kyl si nd; R‘ *un h dder )gschl eden 5| nd2ulﬁd Fewel | s
V\a\s_s/er stoff, l[Rdg Ll{éy Trifl rorret hy, Al kyl ,

C377 6- Cycl oal kyl'- C1. |, C3-6- | oal , C, 3 Al koxy, Cyano,

cz 4- Al koxycar bonyl oder C ,3- AI Kk i 0 si nd, R6 Wasserstoff,

8- Al kyl --Q/cloalkyl , C3-6- 2 | oal kyl ,

@I”Cl 3- al(%;l) Phenyl oder p(zftw das di esg_)#\yefchen oder
untef schi edl i che Substituenten und Rs in wahl wei sen Positionen haben kann,
oder Pyridyl ist; X Sauerstoff, Schwefel, Vinylen. Azonethin oder eine
G uppe der Former—so—> (I) 0 NN% oder
S .istp A C2,4-A kylen ist; Ar Phenyl oder Naphthyl oder ein Pyridyl ist; m
ei ne ganze Zahérgeallj_um V%Ilﬁtnre@, g ne ganze Zahl von 0 bis 2 ist) und die
Sal ze pharmazeuti sch annehmnbare ureaddi tionssal ze der 35 Verbi ndungen (1)
sind. PatentansprCche fur den Vertragsstaat: AT 1. Verfahr en zur

Her st ejsl ung ei Bes Di hydr opyri di n- DerY vat s der For nel 40
R<00C I CO0-A N-(cﬂ)-—u
AN
(CH

CH, R — X
w gl /k o’ =c§1,o TENT R
~ ) (III) (VI)
N > (D)

50

4
55 R — /X {COO-A—N N—( CH )— Ar

2 .
ROOCf + HEN R3
1

50 R 0 (VI)
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|(Q;S?SO R 200C COOA ~-4-CH|
}?g (i n) a/er }?'1, :?2(uC|r_1"d R3 gl ei ch%é Be%&%eﬁln si nd undjlumﬁwm"”m””m
c . 6- Al kyl . ﬁgxgt@mm@sk,)élrfgl,r@nabkyl C36- 60 Cycloal kyl oder

C3. . - Al koxyal' kyl™ sind; und Rs gl ei ch oder verschieden sind und jeweils
Wasser st of f, Hal ogenRSNl tro, Trifluoronethyl, C -6-Al kyl,

C3- 6- Cycl oal kyl - C1_g4dal kyl , ' C3-6- Cycl oal kyl, C1 3-Al koxy, Q/ano

.. £A koxycahbw@xzr C -_3-Alkylthio sind; R er gt C, _6- A kyl,
C3- 6- Cycl oal ky -C b yl . C3.6- Cycl oal y:loo »ém%y Phenyl
oder Napth das dije gl ei chen oder WH rschl edll uenten R und
R in wahRG@OSen ti onen haben ka% der Pyri d é“t R@Sauer stof f,

5 R4 R4 XX )

Schweé el , Vinyl en,| 65 Azoweﬂﬁ3n+oder i ng G uppe der Formel 41 EP O
0941539 Bl gl 0 110 pji 1111,11il < N

oderNN,,,0 =~ oder s ~~~~~ ist; 5 A C2-4- AIkern ist; Ar Phenyl oder
Napht hyl oder engE§r|dyl |st m ei ne (ggyze Zahl von 1 bis 3 ist; n eine
ganzgs Zahl von bis 2 ist) oder ei nes phar mazeuti sch annehnbar en

Si ureaddi ti onssal zes dessel ben, worin irgendei nes der Fragnente, die das
Derivat z i en(IQer Reakti on der Dehydrierung und Cyclisierung
mt dem verbl ei benden Fragnent oder den verbl ei benden Fragnenten nach ei nem

der 10 fol gepden stel | ungs%erfagren (A bis (F) unterworfen w rd:
Her s£2@l | unqsﬁs&&?ﬁu—a_ﬁ____" Sygrlanren R5 R200C

COSA- N N-(CH -Ar 20~~~~ + R4 +
> 2(cH2sl R6' CHO ~ C Q25 (rr) . (ren)
(rv) ) (1) 30 Herstellungsverfahrﬁﬁ B R’ NH

0 R3 25

|V)Ci~~~-~ ~~~V 4 =\ (rrry (1)

OOANN. -Cl -A 30 ~ ~ ~ ~ Rt ,X R 45 ) (1)

Her st el | ungsygrfahren € 50 R5 4
R=00C

” l + | CO0-A-N | N-(ca.)._;\.
1 A r
R NH Y
(032)'m l6 n

2
3
25 | 0 R
(11 (VIII)
“ > (1)
)
Herstellungsverfahren F
45 R§
RV—1 " X
Y
50 R200C.,
CH / \
/'\2 ' COO-A-N, ), c AT
+ + C
Rl 0 NH3 (H R6
55 0 R3
) (VII)
50 (1)

Y

wobei in den vorstehenden Formeln {ll} bis (Vlil) die verschiedenen Symbole die gleichen Bedeutungen

haben, wie sie in Verbindung mit der Formel {l) angegeben sind, und gegebenenfalls das Dihydropyridin-

Derivat (l) durch Reaktion mit einer geeigneten Saure in an sich bekannter Weise in ein pharmazeutlsch
65 annehmbares Saureadditionssalz Gberfiihrt wird.
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55 A : CO00- A-N OO ANNHEA

RA~~~~~~ /1 +1~t R20OCC R H2N . R3 6 R
Oiiso o1 £ oosatss s, 00" os [ HHLIEAM L
Her st el | uh§fsd@rémiacBmnEpridbh b worinm 2ist. R4 < X - CH

. 000 - 3. Verfahre cm,q@spruyh 1 pdgR 2, @O0Gn A Ethylen ist. 2

2 R Ki 00 & Verfahren nach irgendeinem der Anspriiphgal bis 3, worjn) X Vinylen ist.
R6 (V1) 5. Verfahran nach irgendeinem der Ang?r\?zhel}sbig 3,(\1/2ri Azomethin ist.
pruChe - W

6. Verfahren nach irg inem.der An bis 3 rin X Sauerstoffist.
Herstel | uﬂ@%)‘fﬁ{’rir@- cﬁri'rgErr:jgﬁ':e der Anspriche 1 bis 6, wo:iﬁ ﬁr fh yl ist. 4 R200C >
. 8. Verfahren E?acaQrg'éndeinem der Anspriche 1 bis 6, und Ar aneils einé\lPhenyl-Gruppe Ar
2 sind, die gegebenenfalls substituiert sein kann, und n2 igd. O R 35 (1)
(VI11) 4. Verfahren nach Anspruch 1, worin Ar eind\PHehyl-Grepmi iat| Hid gggebenéraflisanbdtitdiert sein
R5 50 kann, X Vinylen iggof) Bthylen (§tom 2 ist und n 0 ist. k COO- A-N

Ar \RY 10. Yjerfahren nach Apspruch 1,worin R® und Ar jeweils Phenyl ist, X Vinylepgst) AvEthylen ist, ng @ ist

0 und {‘11\'/5t|?ahren na B%ng Yl):ch 1, worin Ar ejne P) G i je e %Yalnkﬁ)ll ggrch ein oder

> L) H%%&*-Aioﬂwe&ggﬂifﬂégjs‘é@gﬁé Ak ‘slp{g. ok s b 8 .

ver sehi edengdtanygnake AR fudl £ WoRR Ar ﬁd@ﬁﬁ“}?@%}) Edle g¥febentnfait QurdRTeli SHiPng

it deswdrahwBhtope) subsyeige e X ingiedn istEgpgeREMeDistbhdndag. D hydropyridin-

Derivat (1) Phenmpheutiectiot Zusanmensettung; ugdassemk bisnWikssfe eine aftksaimahMange Bites

Vi se PhydrppyrigitaPeriyaisyedes cdinagsSalaen cdendsihen snagh aineari det Aosmadchiez Wize 12 windt ein

Wi rd. BRermazeptischan ynbpres Trigermaterial oder Verdinnungsmittel dafiy.) | || 111111 | il

Ll 2 3 14. Dihydropyridin-Dérivate und deren pharmazeutisch annehmbare Salze zur Verwendung bei der
\_~ Herstellung von Medikamenten als prophylaktische und/nder therapeutische Arzneimittel fir Herz-

Kreislauf-Erkrankungen, wobei die Dihydropyridin-Derivate die Formel (1)

O | RY

30 R —T X

. R200C COO-A-N '/N—(-cn_)_'Ar
e

v haben,

N~ (in der R', R* und R? gleich oder verschieden sind und jeweils Ci-¢-Alkyl, Cy_¢-Cycloalkyl-C, _s-alkyl, Cy_¢-
Cycloalkyl oder C;_,-Alkoxyalkyl sind; R* und R® gleich oder verschieden sind und jeweils Wasserstoff,
Halogen, Nitro, Trifluoromethyl, C,_e-Alkyl, C;_4-Cycloalkyl-C,_¢-alkyl, Cs-¢-Cycloalkyl, C,_,-Alkoxy, Cyano,

4 C,-.-Alkoxycarbonyl oder C,_,-Alkylthio sind; R® Wasserstoff, C;-s-Alkyl, C;_4-Cycloalkyl-C,_s-alkyl, Cy_q-
Cycloalkyl, Phenyl-C,_;-alkyl, Phenyl odetr Naphthyl, das die gleichen oder unterschiedliche Substituenten.

R* und R® in wahlweisen Positionen haben kann, oder Pyridyl ist; X Sauerstoff, Schwefel, Vinylen,
Azomethin oder eine Gruppe der Formel

I LA 0 oder r N\ S ist:
N~ N~

A C,_,-Alkylen ist; Ar Phenyl oder Naphthyl oder ein Pyridyl ist; m eine ganze Zahl von 1 bis 3 ist; n eine
ganze Zahl von 0 bis 2 ist} und die Salze pharmazeutisch annehmbare Siureadditionssalze der
Verbindungen (l) sind.
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*C L M S 2. Verfahren nach Anspruch 1, worin m2 ist. 3. Verfahren
nach Anspruch 1 oder 2, worin A Ethylen ist. 4. Verfahren

der AnsprCche 1 bis 3, worin EpVig\gbgn58tB15. Verfahran ngammmamﬁlmmlll
der AnsprCche 1 bis 3, worin X Azonethin ist . Verfahren ach s

i r genBievendirAtisas P‘Aﬁéﬁ‘%}t‘ﬁ@@ﬂﬂ%“%BE\ﬁb‘r‘?%FB(GBéTJb'rlé{'&‘F Ffl st. 7. Verfahren
nach ir An s 6, worin Ar Phenyl ist. 8. Verfahren
nach II‘SIZIBI ’2‘%‘“‘%@ %mp Hs' Eormfflegbs 6, worin R6 und Ar jeweils eine
Phenyl - G uppe si nd dieg benenfal |l s substituiert sein kann, und n 1 ist..,
9. Verfahren nach Anspruch 1, worin Ar eine Phenyl -G uppe ist, die
gegebenenfal | s substituierf sein '0 kann, X Vinylen ist, A Ethylen ist, m2
ist und n O ist. vy) Ver f ahren nach Anspruch 1, worin R und Ar
jeyeil's Phenyl ist, R en¥st, AEthylenist, m2 ist und n 1 ist. 11.
Ver f ahren nach Anspruch 1t —wdrin Ar eine Phenyl - G uppe ist, die

gegebenenfal I s durch ein ofer zwei Hal ogen- At one substitui ert ist, X

Vinylen ist, A Ethylen ist] m2 ist ung—mQ |s¥Z 12 Ver f ahren nach
ny €] st

Anspruch 1, wori ReNocel Rhenyodape i sty penfal s durch ein

od®r zwei Chlor-Atone S iMuiert i1sty, XY A Ethylen ist, m2

st und n O ist. 13. Phgfmazjguti sche nset My, unfassend als

Wrkstoff eine wrks |z;nes Di hydropyridin-Derivats oder eines

Sai zes dessel ben nach® ei nagin der” Anspruche 1 bis 12 und ein pharmazeuti sch

angehnbares Tragermaterial oder Verdunnungsmttel dafur. 20 14.

D| hydroopw RUtIR*[Sent idaritiquessl aies@nts R SSATRESWK ICS GhalRPREOTDA R alR8)1Z5_ Zitoyle,
Eduengidaispylelev C)/-alcbioraidoglel Bhg RY sont Mediiduenen ifférentsset pora phycua ki drogéne,

und/ nhﬁé‘?géﬂﬁeﬂﬁf etflusedmestinyios n@i-apleavid, G.QrcveleslzoyiKigialsbrief CEgkycmlcovige §;-o

ol -a t ogéne, C,_g-alcoyle, C,. loalcoyl- -
\ggbﬁ‘l xglcgla@ éﬁ%almﬁ,, phgo Yf%‘i:ﬁ ¥ tFrg’)crg]enyle gphtyl; s@w' y% zt‘.?:q:;; %
@lﬁ tituants R* et R® identi ues o e itions .quelcongues o i
4Ar o%én}%o hahew s nraﬁz, Qo Biieh  0der v‘ér"gc‘?’(f@ﬂ%’n $Fhd
und jeweils Cl..,-Akyl, C3 Cycl oal T<y %: -aI kyI C32..6- Cycl oal kyl
oder C3_,-A koxyal kyl 5| nd; R4 und Rs gl ei ch ~oder verschl eden sind und

jewei |l s V\asserst of f, BN trogy Tri BNomethyl, C, - Al kyl,

C3-g- Cycl oal kyl -C, . 6- aI ky Og- ¢ycl oal C3-A koxy, Cyano, 45

C2- 4- Al koxycar bonyl oder” C, N4. AI kylthio sinl” R Wasserstoff, C _.-Al kyl,
C3_s- Cycl oal kyl . , - al kyI C3_.,- Cycloal kyl, Phenyl Cl- 3-al kyl, Phenyl

Odﬁp N@B yagcb 'gﬁéﬁ’ ﬁf‘g’ﬂ"" c en oder unt eaéfé{fhl ed| chn(-;:'eg ab15%<§ é;%gtﬁrgf{]ngfrfde
Sc hvvef elz ow.vaydemy azgﬁrr:ﬁ};ﬁazb dz gu' 33, ~0
oder 3. Dérivé de tﬂtyld&ipym’fi& Amﬁ?xt ladevdhlivatRia 1l Bins I&l’ueP‘ﬂ@ﬁ)@thmgr Napht hyl oder
ein Pyrid griviégle; dipdeipwedigasuivantialtbvendinatibni dar3 léiel X estainy@nganze Zahl von 0
bi€ 2 i & e'lH?djedNde’@MZ’@"?)ﬂa\rm@eenen@ewoariné#mﬁml XSestragerdéthineonssal ze der
Vi/bl n dL?n érfye(gia) yn? wazmla revendication 1, dans lequel X est oxygéne.

erivé ‘de’dihydropyridine suivant |a revendication 1, dans lequel Ar est phényle.
8. Dérivé de dihydropyridine suivant la revendication 1, dans lequel R® et Ar sont chacun un radical
phényle qui peut éventuellement &tre substitué et n est 1.
45 9. Dérivé de dihydropyridine suivant la revendication 1, dans lequel Ar est un radical phényle qui peut
éventuellement étre substitué, X est vinyléne, A est éthyléne, m est 2 et n est 0.
10. Dérivé de dihydropyridine suivant la revendication 1, dans lequel R® et Ar sont chacun phényle, X
est vinyléne, A est éthyléne, m est 2 et n est 1.
11. Dérivé de dihydropyridine suivant la revendication 1, dans lequel Ar est un radical phényle qui est
50 gventuellement substitué par un ou deux atomes d’halogéne, X est vinyléne, A est éthyléne, m est 2 et n est
12. Dérivé de dihydropyridine suivant la revendication 1, dans lequel Ar est un radical phényle qui est
éventuellement substitué par un ou deux atomes de chlore, X est vmyléne Aestéthyléne, mest2etnestO.
13. Dérivé de dihydropyridine suivant la revendication 1, qui est le 2,6-diméthyl-4- -{3-nitrophényl)-1,4-
55  dihydropyridine-3,5-dicarboxylate de 2-14-benzhydryl-1- p|perazmyl)ethyle et de méthyle.
14. Dérivé de dihydropyridine suivant la revendication 1, qui est le 2,6-diméthyl- -4-(3-nitrophényl)-1,4-
dihydropyridine-3,5-dicarboxylate de 2-[4-(4,4’-difluorobenzhydryl)-1-pipérazinylléthyle et de méthyle.
15. Dérivé de dihydropyridine suivant la revendication 1, qui est le 2 6-diméthyl-4-(3-nitrophényl)-1,4-
dihydropyridine-3,5-dicarboxylate de 2-[4-(4,4’-diméthylbenzhydryl)-1-pipérazinylléthyle et de méthyle.
60 16. Dérivé de dihydropyridine suivant la revendication 1, qui est le 2 ,6-diméthyl-4-(3-nitrophényl)-1,4-
dihydropyridine-3,5-dicarboxylate de 2-[4-(4,4’-dichlorobenzhydryl)-1-pipérazinyl]léthyle et de méthyle.
17. Dérivé de dihydropyridine suivant la revendication 1, qui est le 2 .6-diméthyl-4-(3-nitrophényl)-1,4-
dihydropyridine-3,5-dicarboxylate de 2-[4-(3-chlorophényl})-1- p;perazmyl]ethyle et de méthyle.
18. Dérivé de dihydropyridine suivant la revendication 1, qui est le 4-{2,1,3- -benzoxadiazol-4-yl)-2,6-
65 diméthyl-1,4-dihydropyridine-3,5-dicarboxylate de 2-(4-benzhydryl-1-pipérazinyl)éthyle et de méthyle.
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EP 0094 159 Bl . | 1112121 1111 [
i.C L M S Revendications pour | es Etats contractants '% MHHI"
ITLi LUNL SE 1. Derive de dihydr fepg mul e (t
R5 R4 X 10~~~~| t5 (% B@ghﬁég B COOA- NC22) (CH+ A

H 20 (ou R1, 1RXampdsiBios pharmadankue gaizompretidf dobmantahstitbarg eotif, aleapantité efficace d'un
d -e-al coydeeve @3dihydropyrigiriecayde-son sel-tellaoe géfini dml@GeweWean;@weed-wlonﬂ a18et
C3-7, -al cd-ﬂ"y"-"&'lpl?ﬂ%g'gd“‘ﬁm E’!a”RPc%B‘ﬂHB"Iedb?ﬂ"PR% } 6re js et sont chacun
nydr ogene.  h2PJHEHEE dRpréRsratien U J4F Y 8 dIprecosviding 85 fosgyed

C3. 6-cycl oal coyl -C, _6-al coyl e, C3-6-cycl oal coyle, C, 3 aI coxy, cyano,

C2. 4- al coxycar bonyl e ou C, - 3-al c Ith| 0o; R est hydrogene, C, _,-alcoyle,
C3-,-cycloalcoyl- 25 C, _..-al c C3- 6-cycl oal coyl e,

ph6ny| C, . 3-al coyl e, ph6ny| e ou aphtyl e qui peuvent porter des

El stlf’uants R et Rs |der1}|qu différents dans des positions
queleonques ou un pyridyl & Quxygbne, soufre, vinylene, azonethine ou
un radical de fornule 30 — < Nso Qu

s 35 A est C2-4-alcoyl bne; Ar egt phényle ou naphtyle ou un pyridyle; m
est un sntier de- 1 a 3; n est un entler de 0 ou un sel d addltlon

d' aci de pharnmaceuti que eﬁw _26

di hydropyridine suivant la re [ atl on ‘gans%eq est 2 3. Derive

de di hydropyridi ne suivant |a jevefldi cati on eTIl A est et hyl ene.

4. Deriy6 de di hydropyriding”su % revendi cation 1, dans |equel X est

vi nyl ene. 40 ‘5. Do6rivetde dghydropyridi ne sui vant I a revendi cation 1,

dahs’ | equel X est azonethine. 6. Deriv6 de dihydropyridine suivant |a

revendi cation 1, dans |equel X est oxygene. K. , - 7. D6riv6e de

di hydr 0 yr(P'd Bh@‘@& RY aont identiqeaseqwdditiérents et dont dhavyn ICequisoylar CeatyciohlomyiCe.c-aBoyle,
‘% W? H ?pe7 %'E‘PWZ#WY'PQR rat Besant lf’&t"i'%ﬁs 2“ diffésests|et FhiRU" btdfsloé"e'

so chac alcoxy af" u‘F’- ‘E&V' li'g‘{ﬁa t-‘ é'F?‘ée_ A c'oalc;yl_
est 1. 45& e;al '9 :-e g%ﬂ g‘%;.k orter des
dans | equelipditudied RO uep rﬁ]é”dar&e ;ﬁ:‘éﬁa éJ s R pyridyle; X est
subst i tae oxygmxswfra,yhma &o&.sm.r@tdmwﬁaeicamw&tnu& et n est 0. 10. rive

de di hydropyridi ne suivant |a revendication 1, dans |lequel R6 et Ar sont
chacun phenyle, X est vinylene, A est 6thylene, mest 2 et n est 1. 11.
Deriv6 de di hydropyridine sui Nda revendic 1, dans | equel Ar est un
radi cal ,phenyl e qui est 50 6% eld enerft! suKl tuS par un ou deux atones
d' hal ogene, X est vinylene, tN{ t hyl ene, m’e 2 et n est 0. 12. Ddrie

de di hydropyridine suivant |a revendication 1, dans |equel Ar est un

radi cal phenyle qui est eventuellenment substitu6 par un ou deux atones de
chlore, X AestCylalebyldrm; Alest phérfytetoplrapistyle u 08 pyritlyls:; mesedr erflior ded1 2 326V dstifh dhier de
di hydr By rd aR)ee dumisekiadditionidiagisia dharaaremiadement pccesteblp de celui-ci, qui comprend F'exécution

2, 6-di met r“ﬂ' lcapque, nts|quj peuysnt cgps ivéfyBe @aawmdedpwﬁwaapeet de
de—2- 14- bgglﬁ V°&'°3&E°55?mwmmcenfefmg %ﬁ*’m"@ prosdésige,prepgraian ci-aprés (A)

di hydropyridi'ne suivant |la revendication 1, qui est le
2, 6-di nggt hyl - 4- (3-nitrophényl)-1, 4- di hydropyri di ne-3, 5-di carboxyl ate de

2-[4- (4,4 dlfﬁygégggnagyg gkér%tgbagra2|nleethyle et de nethyle. 15.
D6rive de dih vendi cation 1, qui est le
2, 6-di met hyl -4-(3-nitrophenyl)-1, 4- hydr opyri di ne 3 5-di car boxyl at e de
2-[4- (4,4 - dlﬂgbﬁ | benzhydryl ) - 1- p|6g2a2|nleethyle et de frethy e

dPRye G#ar

16. Lé6rive de yridine suivagt, | a reven%fat‘;%ArN qui e§l—(
2, 6- di net hyl - 4- ( 3- n%henyl 41, A{Tdhydr opyrithze- 3, 5 dl}@m)o;(yl algnde

2-[4-(4,4" -dichlorob zhydryl 1-pipe ﬁ'S/I ] etjhyl e et de rret
Derive de di hydrgby I di ui vant revendl ﬁ?é qui est Ie
2. 6- di reét hyl ni tropheryl)-1. 4- ydr ogrl di 3, 5-di car boxyl ate de
2-[4-(3-chlor oph6ny| ) - 1- pi perazi nyl yle et de nethyle.
(ID (I11) (Iv)
o .
> (1)
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Bt Dori v6 de di hydropyridi ne suivant |la revendication 1, qui est le

B o opyr e 55 G carpx0ions 160 B1 RN O A0 1
-';;A-benzhydryl 1- pi perazinyl)6thyle et de nbthyle. EP 0094 189 B *

N !

S uc d6f
SR pi ent o
b ar at i on

Bt i ques
S - cycl oa
3R /- al coxy-
I ogene,

B - Cy/Cl oa
B - 2l coxy
- Cycl oa

Qyl e ou

_ QU

Ragyridyle; -
i d' addi t

rend |

19. Conpesidd ae prepacetionuB qui conprend, conmre constituant

) f, une quantite efficace d un d6riv6e de di hydropyridi ne ou de son sel

i ni dans |'une quel conque destevendications 1 a

u diluany pharnaceuti quenent gcceptable. 2§ oged6 dg;_{cﬂ}_Ar
d' un dgﬂﬂﬂs\de di hydrop,erﬂ:Ffé\ de forrrjf ?0) 5\R5§§-ﬁ

R 200C CH, COOR-N— X N-jC+
R1 ! R, (ou B2 et R3 sont
ou différents g sonmt chacun glo GaFedyle, R

| coyl -C, Ralcoyl@, 25 C3_ 11 cycl oal coyl e ou

al coyle; R4, et R5 sont |d ues ou erents et sont chacun
hal ogene, n|€Yb trlfluoro 3I ibiscoyle,

| coyl -C1..*-al coyle, C3-. -cycloalcoyle, C..3- al coxy, cyano,
carbonyle ou C, alcggﬂth Rl est hydroggne, Cl, s-alcoyle,

| coyl="Tr=6-afrco --cycloalcoyle phényl - C1- 3-al coyl o,

napht yl e qui peuvent porter des substituants R et R5 identiques

i,’,wiff6rents dans, des. positi gees ou un pyridyle; X est 30
g cne, soufre, é PELEQR & radi cal de fornmule 35

fSt C2- 4- al coyl bne; Ar est phenyle ou naphtyle ou
m est un eﬁﬁ er de 1 a 3; n est un entier de 40 0 A 2) ou d' un
ion d' acide rmaceut i quenent accepta9+e—dp celui-ci, qu

exé6eut i wun quel conque d pagirent s Ar

CBB
reaction de dgghydr at aicgn ; h
S fragnents re%ggnts con$br ﬂenth un des

~~~~~~~~ .. 45, 6 Procede dé reparation
vif o

_ COO- A- N
+ 2 : (CH2)m k6 55 ~ R
(Vi) RCHO (I 1) (1)
—(l) 6546 > * EP) 094159 B | 1111111 1111(
Procédé de préparation D
R7
\
R*—} ' X /N
; coo-A-t(( / H AT
CcH CH,
o + NH, +
gl o > o _123
(VID) -
> (D

47



Proci d6 de prepar ation B R5 R200;;,1 4 -~~x + COO- A-N

N—Ar+ HO + H2N R3 R 0 (M
Procedi de preparation C R5 R £P 0094 159 B CCIHHI"!_@NI“";MIM

R4 <I - 4 6~~~2 m _k6én R20CC 4
0 _ Procédé de prépagationyEl) > (|) Procide de preparation D R5
R R4 X ~CO0O A- H--& R2 00C
2an cH f(i)C6t O +NH3 NH + (vii) (rvy > (1) 47
EP s O 094 159 Bt 1R5 huH 11111 iiii Il 1l C L
M S* Procede de preparation E 5 -
R5 tO R200C tJ - 21, =f=\NH + 2 ‘ COO- A-N
N C Ar 1S R—t+ X R3
(11 (V1) ~~> (1) 25
Procede de pr%p@@%tl F O
EE\MQ R2 80CA 1:1Ef + | @fN. :i;; 35

R NH
(VI'1) 40 2 > (1 oCu dansCIHém‘or s (11) a
(VI#l) ci-dessus, les divers synboles g eanenes 5|gn|f|cat|ons gue

celles attribuees a propos de la forrmule (1), et 6ventuellenent |a
conversion de ce dgrive de dihydropyridlne ) en 45 un sel d'addition

d' aci de phar naceut Znent accept abl e dEVEEKYi - ci par r6action avec-un
acige approprie d une faqgon connue en soi. 21. Derives de di hydropyridine
et sels pharnmaceuti quengent @gﬁngtables de ceux-ci a utiliser dans la
prsparati on de medi canents agents prophyl actiques et/ou
th6rapeut|ques pour |es affections

25 Procédé de préparation F
O | R?
\
R'— ' X
30 /
R200C._
CH
/Kz COO—A-N N—{C )—Ar
35 Rl 0 * NH3 *
0PN R?
) (VII)
“ > (D)
:\_/.'

ou, dans les formules (l1) 3 {VIll) ci-dessus, les divers symboles ont les mémes significations que celles

attribuées 3 propos de la formule (I}, et éventuellement |a conversion de ce dérivé de dihydropyridine (}) en

45 un sel d’addition d’acide pharmaceutiquement acceptable de celui-ci par réaction avec un acide approprié
d’'une fagon connue en soi.

21. Dérivés de dihydropyridine et sels pharmaceutiquement acceptables de ceux-ci 3 utiliser dans la

préparation de médicaments comme agents prophylactiques et/ou thérapeutiques pour les affections

cardiovasculaires, ces dérivés de dihydropyridine étant de formule {1):
50 '

55 4 \

2 /N
60 RE00C C00-A-N, /N——(—CH-)__ Ar
I (cH g®'n
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(Izqgrgllsoyascu’! aires, ces dériv6s d.e. d| hydr opyr i dlxngoet ant- de uﬁlmmi" M“mm“'
I

| OBC COO- A-N EP 0094r15THB1j - Ar (CH)

N R4 H A EP 0 094 159 Bi c !
! 4 R RB f*lﬁg" lﬁ'ﬁt‘"q"déﬁt‘ egserw FhaFyhbss @IEOVéeoﬁu—s V-G, s-a'covle
c 3 §:$w%g°%mrmw e
c3-7. ’al 2_. alcﬁé% i rgﬁg eg, ;h;lé,” C3_ @@’ 9?4

hydr oge@e%-aha 189 €116-cydidatdofte, (phiiyi Jép_r,xa YE)ﬁeny Qui peuvent porter des
C3_6- cyalimttuang |R* @t R®Gdenhigessl & difidrents- @aﬁe daalpaﬁydue qu@]:oﬁqueﬁ oG Qiypyridyi@N A, est
C2- 4- al owygeoarsbuire Vieyléne, GzorBsthine oy lub adical REfoermulehydr ogene, C - 6- al coyl e,
C3-9-cycloal coyl - 5. C -r6-alcoyle, C3...-cycloalcoyle,
ph6nyL Cl- 3-al coyl e, phenyl lhfsqaphtyl e qu é‘tﬂ(ent porter des
substftuants R4 et Rs |dentx di f¥%renkg dafs’des positions
quel conques ou un pyridyle; é‘ oxygene, Souflfe, vi nyl ene, azorrBt hi ne ou
un radi caI de forrmle 10 S
Lo A est oA onss REKHAML S S oy 3RPH! Mlet o Rt Y dxcdsungm ?bie
mm@% gﬁmmﬁ.nmﬂﬁm iy
d' addi tion armaceut 1 quenent accept abl de ces conposes.
Revendi qa&g,{ansﬂm%mlrﬁtaa‘onﬁmi.{tanfant AT 20 1. Pr 006d6 de preparation
d' un d6riv6 de di hydropyridine de formule (1): R5 25 0 = 30 R200C
COO- Ap N 1. Procétip de préparation d'un dérivéAje difgrrapyfidire de-forinuie 5
Rl "IN RBH40 (OQUR, R2 et R3 sont identiques ou diff6rents et
soRt’ chacun C, . 6-al coyle, C3- 6- cygl oal coyl - C1-6-al coyl e, C3-.6-cycl oal coyl e
ou C3_.7-al coxy-alcoyle; R4 et RRSont identiques ou differents et sont
chacun hydr ogene, hal ogene, nitroy trifluorontthyle, Cl.6-alcoyle,

% cycl oal coyl - C1- G al coyl e, K- cycl oal coyle, Cl1_3- al coxy. cyano,
' CZ Q}I coxycar bonyl e ou C,_R’é*-a.l_c.bylt i 0; R6 est hydrogene, C,_6-alcoyle,
C3.6-cycloal coyl - C,-1-al coyle, EB—& cycloal coyle, phényl-Cl-3-alcoyle,
" phenyl e ou naphtyle qui peuvent pprter des 45 substituants R4 et R5
i dentspques ou diff6rents dans des|positi ons'q onques ou un pyridyle; X
est oxygene, soufre, vi e, azpnmethjne ou di cAl _de fornule 50
0 ou X SE%OZ)E} ~ > &ﬂﬂ'é“n@‘ §§T‘6 Azu naphtyl e ou
un pyridyle; mest un entier dg{l1 a}3; n est @cﬁ?:)'ntle m5 0 a 2) ou d un
sel dyaddition d'acide pharﬁ i t acceptalft e d& cel ui - ci , qui
corrprend | " execution sur qu concr%n’e des fragnents qui peuvent
constituer ce dériv6 d une reaction de deshydratation et de cyclisation
avec le ou les fragnents restants confornmenment a |'un des proc6des de

prepar at( Or}i' C!-Jt"' e?ag ggnt(lc@nnque(s gu dlggrents et sont chacun C,_g-alcoyle, C,_g-cycloalcoyl-C;_g-alcoyle,

C,-e-cycloalcoyle ou C,_,-alcoxy-alcoyle; R* et R® sont identiques ou différents et sont chacun hydrogéne,

. halogéne, nitro, trifluorométhyle, C,_s-alcoyle, Cy-g-cycloalcoyl-C,_¢-alcoyle, C,_g-cycloalcoyle, C,_3-

- alcoxy; cyano, C,_,-alcoxycarbonyle ou C,_s-alcoylthio; R® est hydrogéne, C,_e-alcoyle, Cy_s-cycloalcoyl-

. C,-g-alcoyle, C,_g-cycloalcoyle, phényl-C,_;-alcoyle, phényle ou naphtyle qui peuvent porter des

45 Substituants R* et R® identiques ou différents dans des positions quelconques ou un pyridyle; X est
oxygéne, soufre, vinyléne, azométhine ou un radical de formule

N N
. X v X
N/ N~

A est C,_,-alcoyléne; Ar est phényle ou naphtyle ou un pyridyle; m est un entier de 1 3 3; n est un entier de

55 0 a2)ou d’un sel d’addition d’acide pharmaceutiquement acceptable de celui-ci, qui comprend I'exécution
sur I'un quelconque des fragments qui peuvent constituer ce dérivé d’'une réaction de déshydratation et de
cyclisation avec le ou les fragments restants conformément & ’'un des procédés de préparation ci-aprés (A}
a (F):

60
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65 40  Proc~~d~ deP 094 159.Bi -
' o 11111 111111(11111C Proci de

NS . OIvIO=_
s e b = oogﬁészaéf“bé%ﬁ-dl!lll[llﬂlﬂllljkﬂlﬁlﬂf#ﬂl

c il

2 X( 4 o . C 2() R6 . CHO (I1)

(ren) P ¢ d CéR3 preparation B R5 R

COOAA-N N(-  )- )-4r RO <I 5 H NCCH

2 "2 R~~~ +0O H2N RO R é

EP O 094 159RBI0O0C | 111111 huﬁCé¢#&i 111 | | +ﬁé
ﬁ\l on 1, dafd,lequel meg

M S* 2. Proced6 suivgnt |a revwendi
Proc6d6 suivant |a %dl chat iBn :
Proced6 suivant | u e}bfgonque d evendl nszl a 3, dans |equel X
est vinylene. 5. Bor oc6d6 ) vant | nlioquel nque ﬁ%s revendi cations 1 a 3,
dans | equel X est azontthine. 5 Proc6d6 suivant I'une quel conque
de evendi cat i 1 a 3, dans |eq &l est. oxygen Pr oc6d6 sui vant

| l;Une quel conq&gﬁes revendi cati ons IquG dans |e§EQ7 Ar est phenyle. 8.
Procede sui vant une quel conque des revendications 1 a 6, dans |equel R
et Ar sont chacun un radi cal né)henyl e qui peut 6ventuell enent etre substitu6

et n est 1. I)a revendication 1, dans |lequel Ar est un
radi cal phenyl e qui peut event uellenent 10 Wre substitu6, X est vinylene,

u® dhns | Fquel A est eth@ lEzneR

A est 6t hyl enep 0@ds ALl Lk ont Proc6d6 suivant |a revendication 1.
dans | equel R e, X est vinylene, A est ethylene, m
est 2 et nest 1. 11. Proc6d6 suivant d a revendi cation 1, dans quuel Ar
est_un radi cal E’henyl e qui est 6vent | ement substitu6 par

atomes d' hal og® est vinyl bne t 6t hyl 6ne, COReh+N 2 et H ;—ArS
12. Proc6de sui vant g.evendi gét iag 1ydans | eglel Ar es n’ra

phenyl e qui est 6ven eld ement subst%gae par unjlou deux a on%snde chI ore, X
est\\ﬂ nyl ene, A es !gyl eng, m est et N r'?‘ . Conposition

phar maceut i que quiR end conme cof3HQ t ua actl , une quantit6 efficace

d'un dériv6e de di hydropyridine ou de son-sel tel que d6fini dans |'une
quel cor. que des revéWi cations 1 gIhX)et: un exgyp) ent ou dil uant
phar maceut i quenent accept abl e.

—> (D

Procédé de préparation C

R
. 4 A\ /—\ .
U R'— ' X CO0-A-N N—( CH )- Ar
‘ XCH,J, ‘e /n
R200C s
- - HENT R
R o ' (VI)
(VII)

50
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60 65 Sd%rivé de dihydropyridine ou de son sel tel que défini dans I’'une quelcor.que des revendications 1 3 12 et

un excipient ou diluant pharmaceutiquement acceptable.

20 14. Dérivés de dihydropyridine et sels pharmaceutiquement acceptables de ceux-ci 3 utiliser dans la
préparation de médicaments comme agents prophylactiques et/ou thérapeutiques pour les affections
\—/  cardiovasculaires, ces dérivés de dihydropyridine étant de tormule {1):
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20 (o R', R? et R? sont identiques ou différents et sont chacun C,_s-alcoyle, C,_s-cycloalcoyl-C,_s-alcoyle,

_ C,-s-cycloalcoyle ou C,_,-alcoxy-alcoyle; R* et R® sont identiques ou différents et sont chacun hydrogéne,

o halogéne, nitro, trifluorométhyle, C,_e-alcoyle, C;-s-cycloalcoyl-C,_¢-alcoyle, C,.4-cycloalcoyle, C,_;-

alcoxy, cyano, C,_,-alcoxycarbonyle ou C,_,-alcoylthio: R® est hydrogéne, C,_s-alcoyie, C,_4-cycloalcoyl-

Ci-s-alcoyle, C;_g-cycloalcoyle, phényl-C,_j-alcoyle, phényle ou naphtyle qui peuvent porter des

45 substituants R* et R® identiques ou différents dans des positions quelconques ou un pyridyle; X est
oxygéne, soufre, vinyléne, azométhine ou un radical de formule

N N )
50 ' I \O ou I \S ’
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A est C,_,-alcoyiéne; Ar est phényle ou naphtyle ou un pyridyle; m est un entierde 13 3; n est un entier de
0 3 2) et ces sels étant des sels d’addition d'acides pharmaceutiquement acceptables de ces composés.
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