EP 0 071 819 B2 Description The present |nvent|onﬁlg ﬁ to the us of

novel and known di hydropyri di nes in-nedi canents ha

i notLopi c action, novel corpounds fromthis class ,

medi canment s contai ning themand their prep- 1arat|o dy been

di sctosed thatogsérqbpygﬁopyrl- di nes have vasodllatlng properties and can

be used as coronary agents and anti hypertensives (cf. British Patent 10
,173,062; British PalihtPresemt obnvenkiomnr € s chRinbhe 4shPf(novebg g9

CGer man Offememmsa#wéﬁoﬂyﬂﬁ&u@e@)m Fié &8 hed 7@ es hivmgkﬂowsthat
1 4- d|hydropyr|d|ne t he, contract car

miscLes and cah ¥ IRREFIRES (AEEITRA BN of ShePEndF Pedn BRLELF £9%% etases
15 (cf. A 5F schetatees), wexhicfeentPheombzdnhindokheml and7thad0-066p-
(1977)). Knowj F hﬂgse properties of the dihydro- pyridines, it was not
foreseeabl e tha ¥ e conpounds according to the invention fromthis class
of substances do not htveas dbreadethennidisolesed buatalebndibréreonrro

UGNt 19, POHAEY % 4VOLIEME1E6H10D BRoPERE teFUBRYBan THE Lo¥ENGS 0"
relates to the use of 1,4-di a£¥1 |nes of .t he eneral forguégt% }

[err] 25 caronary age"ts a" hyperteasiyesn Wnrcﬁ"i’\téf
1 or 2, 3010R a)ﬂs.’.m for i ysk opetent $;5ﬁsg‘ms1;haenmabranchedegaygki-c

gturated or upsaluret£%a) | PS84t Ok pERT BPReRRRLGRLC WO Ry prs! 083) 8oy
con5|st|ng of Bértigerfere) {n1tsogdgmm hat ﬂebryaﬁgdrypnnddﬁees]1nhnb1t
hydrocarbon ra@'i.&a% .Jpewaw %gty,r.&&'tm ﬁHbéLl-B'i‘BdeDX EQLOQRB cbRT bk

hydr oxyl , aryl et eroary st ands an ar teroaryl
radi cal , theseusedsfor the ?%ﬁﬂ%&%ﬂ%n?fsﬁ%é?"tﬁlea"dZYPQFQBaf diseases

15 (cf. A. Fleckenstein, Ann. Rev. Pharmacol. Toxicol. 17,
149-166 (1977)). Knowing these properties of the dihydro-
pyridines, it was not foreseeable that the compounds

according to the invention from this class of substances
do not have a contraction-inhibiting but a contraction-
20 augmenting, positive inotropic action on heart muscles.
The invention relates to the use of 1,4-dihydro-
pyridines of the general formula (I)
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30 n stands for 0, 1 or 2,
1
R

a) stands for hydrogen, a straight-chain, branched, cyclic,
saturated or unsaturated aliphatic hydrocarbon radical
which optionally contains 1 to 3 identical or different
35 hetero chain members from thé group consisting of
0, €0, SOy (m = 0.1 or 2), =N-, NR! and sirRIIRIIL tnis
hydrocarbon radical being unsubstituted or substituted by
halogen, NO2, CN, N3, hydroxyl, aryl or heteroaryl or
b) stands for an aryl or heteroéryl radical, these



- 2 - radicals optionalLy carrying 1 to 5 identical or different Q(
substituents fromt.he group consisting of aryl, alkyl, alLkenyl, alKkinyl,
al kenoxy, al ki noxy, aral kyl', acyl, alkylene, dioxyal kyl ene, hal ogen, [err]
5 NO CN, [err] or [err] it being posshbﬁe-for the al kyl, al koxy and aryl
.radifals of t | t tshei 10 1als0 s

substi t ut ed bg.%ﬁg?%\{gnn%%tt 1%ril']‘%q l?JQ%r'rtWi SS tsq,t asngs‘{e aall le °r$a dl‘?gl&[eé‘rtr]
t.he radi cal s RI“bsFéI’tI”]e"fG firam ]thr?erﬂtrl%ﬁe(f‘&m‘dért g, °tf) azi‘r)!drc)alﬁd\hrng t he

medni ng gi ven Jgle@yit [earmdm@)L ,Standn oy, A& idfoxlyje a?rtatz&tyltt uertty& ment i oned
under [err] but d es not o.be id ntlcal ret ands for
the radicals MY Sl"e['erdr’] "[ygr ]y"f(? al "O’;‘Et %bo 2 ng

gi ven bel 0\& ®0,t [t , SWI3St t,5 CROR anw

8- menbered, s faUrnat Sat yr d.r t II | 25
2 or 3 |dent|?al %gs%f@;igntq‘oq. e Lké/qg,;y&ra ?pgn%n% axcg‘(r%g‘gtalrl% jdf
[err] NRI and tb®@ amvmle@rt 1@m¢tda|snlé>5$ itte ed tisd eirfy |td'<'§|1 rort ufinf fadisentto

substituents fsrug@tt,f}%tgrdo%% %rl%c?%n t igg Vofy chadgVddnV Ifldrgexy |, al kyI
aLkoxy, aryL or araLaé st an or ong af 1t he substltuentslneanoned -

under R2 30 &nd Sit@ndgef@irc e Kaddt "(? LR Reres theeradigat soM 'y She oof the
two subst ifguenid IR pdV RrVearY st ¥dilhg dom Hildomen taldnsdhiunder [, b)R4 a)

tands for hydro er.r 35 2), al.ogen, This is-the
iepl acenent sﬁ é‘? Ba % /%W@meanm? g’[err]b Ileb‘rﬂ [err]
1

k/ a) stands for one of the substituents mentioned under R’
A but does not have to be identical thereto, or

15 b) stands for the radicats NHRY or

RX
/
N =
c\R.,.
20
RI, RIx and Rx having the meaning given below, or the:

2 together form a 5- to 8-membered,

substituents R1 and R
saturated or unsaturated ring which optionally'contains 1,
25 2 or 3 identical or different ring members from the group
&; consisting of 0, §, NR! and CO and which contains 1 to 3
~ identical or different substituents from the group consis~
ting of halogen, hydroxyl, alkyl, alkoxy, aryl or aralkyl,
RS stands for one of the substituents mentioned under r®
30 and is identical thereto or differs therefrom, only one of
the two substituents R2 or R3 each standing for alkoxy,
alkythio or NHRI,
R | .
a) stands for hydrogen, NO2, NO, CN, som-Rxl (m-=0, 1 or
35 2), halogen,
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[err] 5 [err] [err] [err] having the neaning?ﬁiven 10
bel ow, or b) stands. for'a branched or unbranched, cyclic, saturated or
unsaturated aliphatic hydrocarbon radical which is unsubstituted or
substituted by hal ogen, OH, CN, al koxy, atkyl+hio, aryloxy, [err] or 15
[err[" RV, RVI| and RVI1I having the meaning given below, or 20 c¢) stands
for-an aromatic hydrocarbon radical or for a 5- to 7-nenbered saturated or

ugiaturated hetero ring havigee 1 to 4 identical di fferent hetero nenbers
fromthe group consistingNG( 0, [g(?] - Negand , this hetero ring being

i nked to the dihydropyridhqgwrﬁng‘f3§$F4'via.a\Qﬁﬂ.carbon atomor a
nitrogen atom it bei-ng possible for é\ﬁﬁonatic hydr ocar bon radi cal and

the hetero sings to carry 1 to 3 jdentjcal or different substituents from
the group consisting of hal ogen,/ %rr] at kyl, al koxy, aryl' and 30 [err] 35
d) stands for the radicaIOThisﬁkgothe repl acenent sheet [err] [err]

Dat e: -4 - in which X denoée R¥ygen, sul phur or [err], and Y stands
for a single bond, 0, S or [err], and [err] has the neaning given for [err]
and is identical t e s itugpt [err r differs therefrom or 5 e)
stands for theR#adg%g r[%??fi}nRﬁgitmdlB*I%P,hféimq thevreamingredhve® gi ven
for n, [er1d apé ek dfentical thereto o

(Y b) stands for a branched or unbranched, cyclic, saturated
or unsaturated aliphatic hydrocarbon radical which is

iJ' unsubstituted or substituted by halogen, OH, CN, alkoxy,

alkylthio, aryloxy, COORv or
15 R N
' \R‘"‘
Rv, RVII and RVIII having the meaning given below,
or

20 ¢) stands for an aromatic hydrocarbon radical or for a 5-
to 7-membered saturated or unsaturated hetero ring having
1 to 4 identical or different hetero members from the
group consisting of 0, §, -N= and NRI, this hetero ring
being Llinked to thé dihydropyridine ring either via a
25 carbon atom or a nitrogen atom, it being possible for the
ot aromatic hydrocarbon radical and the hetero rings to carry
1 to 3-identical or different substituents from the group
consisting of halogen, OH, CN, CF3, OCF3, SCF3, NO3,
alkyt, alkoxy, aryl and
30 . - '
RVlIl

\ RWM

35 d) stands for the radical

e
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or differ therefrom and [err] are identical or different and %%ch st and
for a radical, mnus one hydrogen, of the substituents nentioned for R4
under a) to d), or 20 R2'and R4 together form a branched, unbranched,
saturated or unsaturated 5- to 8-nenbered &ixg which can contain 1, 2 or 3
| dentical or dlffer n nber s frontt o] DSighin CO, Cs,
[er¥], =N-, N i #ﬁgng S 19%¥8%% - ot T%&F g IE)\/\ihlc‘&ualg g%gﬁ Etituted
or substltuteterEa bgnmgajlogemdhym;o&ybr ukf(pandak | hasr th&yheaning[err] 30
o Sl LT R T R TS T TS Ptat'&heﬂeattwgetlgusna' ghaying 3 to
8 carbon ato %elng p055|b or t I'S common ring o err] and [err]

al so to be dldtiiqsﬁftﬁﬁ&ﬁfbﬁ@heobonnnn ring of Rl1 and R2, the radi cal s
[err] 35 derg] anghdd/+dr hewé ngad heateani ng gi ven bel ow, R5 has the
meaning given for R4 and is identical to R4 or differs therefrom or R5 and
R3 together forma ring which is idengiTalk to the ring formed by [err]and
R4 or differs therefrom This is the L& enent sheet Date: 5 - [err]
stands for hydrogen, al kyL or hal pgt R*Bhd R7 a) stands for a
saturated, unsaturated, cyclic, straigpt- chain or branched aliphatic
hydrocarbon radical which is 5 dnsug ted or substituted by hal ogen,
aryl or ero- aryl, or b) stands ﬁbrﬁﬁg fyl or heteroaryl radical which

.can contain 1 to 5 i dentical or differ e gubstituents fromthe group
‘sgnsi sting of [err], halogen, 10 [err F*r] 15 al kyl, aryl, alkenyl,
al ki nyl , alLkenoxy, al ki noxy, aral kyl, &% al kyl ene and dioxyakaIene, It
bei ng p055|ble for t-he abovenentloned aLkyl and aryl substituents in their
k‘jn

in which '

]
' 1" RZ', R3', T , R 7

1 n , R
for n, R1, R, R3, R, RY and R
or differ therefrom, and R4* and R
different and each stand for a radical, minus one hydrogen,.

4'under a) to d), or

6! and R

7

have the meaning given
and are identical thereto

bk are identical or

of the substituents mentioned for R
20 R2 and R4 together form a branched, unbranched, saturated
or unsaturated 5- to 8-membered ring which can contain 1,
-2 or 3 identical or different ring members from the group
consisting of 0, CO, CS, C=NRI, =N-, NRI, $0p (m =0, 1 or
2) and SiRIIRIII, and which is unsubstituted or substituted
25 by halogen, hydroxyl, alkoxy, aryl, aralkyt

N/ RVIII
or . . \ v

30 : _
or disubstituted by a straight-chain or branched alkylene
chain having 3 to 8 carbon atoms, it being.possible for
this common ring of R2 and R4 also to be directly fused to
the common ring of R1 and R2 II, RIII,
35 RVII and gVIII having the meaning given below,
R5 has the meaning given for R4 and is.identical to R4 or

, the radicals RI, R

differs therefrom, or
R5 and R3 together form a ring which ijs identical to the

ring formed by R2 and R4 or differs therefrom,

This Sheet Has Been Relilaoed




also to be substituted by [err]Jor 20 [err] [err] 25 and in the ﬂ%
abovenenti oned definnitions of the substituents R1 to R8, Rl stands for
hydrogen, alkyl, aryl, aralkyl, heteroaryl or acyl, [err] are identical or
different and each stand for 30 al kyl , 5r§|‘ aralkyl or heteroaryl, [err]
are gach i denti® alt aord sdiffofre mamtr oayes Sfaa.rkdvtf Qr MadoeaBa lRlyHYy! andyr VI,
aralkyl or hetgroaryl, the al kyl and acyl radicals being unsubstltuted or
rubstituted b halogen,.alkylthio, aLkoxy, trifluoronmethylnitro or 35
[Eerr] and [ enr]stangsedoir iadsrttiuraltedr, dinfsfaguenatt ednd cytedria ,f art rayigrhagen,
aryl or aralk% a1%ro§t%m%ndﬁ dabﬁx H@QH%h %rgg%n%%rrugpeqaqrugq%%rr%pted
by 0, S or ﬁ oget he R en at
7- menber ed H\'QIS\MhSc,tH '-’(sletr?dc@n‘t éM‘PsE‘GNtEdI &an |a¢z§?lge@r' @iryfleoenthet@traro ring
This is the rqpche@ent sheet Date: -6- nmenbers fromthe group
consi sting of q and [err], or one of the radicals [err] [err] stands
for an al i phat’c SEAP95yrf@fp AMadirnd &F @Gtﬁreéfﬂénréﬁdﬁél P@ﬂFF &M err]are
e?Ehlidenticako@nadrfﬂﬁnens anlénxtiznd h@rdﬁf&bk}ht am»btanuam&bkwgpﬂ[me ]
al ky ary el 8’ 3" oacyleyra i_cal tio nder [err
to R and under 15¥°u %5153g heqhetgfocrrng3fo %@I% ed [err],
in their tlﬂ'ncmalxg am@m st i0RUt'ed or substituted by [err] halogen | ower
hi oal kyl, Lower 10 alkyl, Lower al koxy, aryl or aral kyl, and the
foll owi ng substituents berng mentioned as heteroaryl ., threnyl furyl,

pyryl, pyridyl, qulnonI gnpaﬂ1nolyl pyrim dyl, p7rrdazrny| qui nazol yl

quinoxalyl, benzo- t hi ycafbmy#‘linmdﬁh |, oxazolyl
I soxazol yl , thiazonI trlafhhwl oxydi azolyl, pyra Pﬁyl oxa2|nyl,
t hi azi nyl, indoIizinyI i ndol ylI , benzofuranyl, i ndazotyl,

: 15

alkyl, aryl, alkenyl, alkinyl, alkenoxy, alkinoxy, aralkyl,;
acyl, alkylene and dioxyalkylene, it being possible for the
abovementioned alkyl and aryl substituents in their turn
also to be substituted by coorY or i

20
. N//wm
\q
25 and in the abovementioned definitions of the substituents
o R! to RS, |
RI stands for hydrogen, alkyl, aryl, aralkyl, heterocaryl
or acyl, '
R!! and RIII are identical or different and each stand for
30 alkyt, aryl, aralkyl or heteroaryl,
RIV, Rv and RVI are each identical or different and stand

for hydrogen, alkyl, éryl, aralkyl or heteroaryl, the
alkyl and acyl radicals being unsubstituted or substituted
by halogen, alkylthio, alkoxy, trifluoromethylnitro or

35 RVIl and RYI!! are each identical or different and stand
for hydrogen, aryl or aralkyl, or stand for alkyl which is
uninterrupted or interrupted by 0, § or NRI, or, together
with the nitrogen atom, form a 5- to 7-membered ring which

can contain 1 or 2 identical or different hetero ring :

TGN




benzot K t H ' olyl, benzoxazolyl, benzothiazo- Iy, Qﬂ
benzotri HI adi azol yt, cinnolinyl, phthala- 20 zinyl,

napht hyr otriazinyl, in the formof isoners, isoner m xtures,
racemat es - and optical antipodes, and of théi = pharmaceutically accept- able

salte, for tNaecabenar dvoan chle GRELGATBHLISHANGNG120R0S! nKENRIO! QDI ©
action, which are Jy particul ar suiyiy125 ablg 3s pafdlac stinufants. This
¢optracti on- a®§fedfi A§eerpddicals 8'so daé Ro 't hesitasdsaderi ant pd iehatic

influx into theytelgroapunadiky ubeteoBPedresnaaeemdi,ngl®y rie r¥engXtilon
whi ¢ch al so nake% bmqqusuitablehfor treat nent af, ?épo- tensive circul atory
conditions, f&M% &ducind"B 834NsigaPtisats 8r dd&fassntyarfe staad if9§ of
mucous nentdr andkydndairgl onf lbnehkiyhg the sakiylandriylyi drbdkstcehhetleeo-

conpounds of g rgl. tfo I ) . e - whichga1fr, 8 centration
of 105 g/m u%@g}dg?gqgcgg E%Bé?aﬁéag?hggéggagﬁﬁﬁfgtFontgghyqéggoﬁpﬁg tion
of the ilo- 38 s&pe8 Ie?b andi theohetreogniinga fpirgedearith RNE "epdri nent al

setup is as feVIdds: ;hhgpkatt tathi BeThgIUh9aBsRiduled b 3UBsitIehleddvynd
suspended in a thernostat-contro bath, which contains an isotonic

|l ed gorgan .
mneral salt 98uffdn, OGFiBentNs ¥f2s ﬁégPﬁénrebPHGénﬁﬁﬂ°§ﬁééﬂ'Dé9@§27/2/93
-7 - adapneﬂaumynbelboakﬁanudkyn1aagttbehaHaokyquy fluids, and suit?ble
utrients. This organ I.s treat with a,gas _m xtur.e caonsisting o
g??gen and caf%gntggoisg o¥{Ra 83?83&‘8F8§Fd8968ﬁt3ﬁP B&MR§ &8ch that the
pH of the orgheterbarkleenai ns constant. The Left atria are clanped into

t he organ bat : t epsi i- or : nme f f Qr N ucer
which o ser EhiERyLLERBRIN, ByFREC YT BYLIERNANSY R, A5EGuinAtSY.
continuously ®tirimidytd eveddardarl.,| quinagetydi-naminexairs ,ahgnzive

resul ting1§onichaehy@)Sp}Pazbeyeldedidasbl ol ,t BRa2ddylLi,0nsekakzb@ yacti ve
subst ance, rec ndlngy?f t he tractions 1s continued., An augnenta- tion=of

co . Al
the contracti & 187%hY LrelEdasByle 0XXL1A2PLY e BYHARTN¥Amt OF3SI TN e
i notropi c actithiazThelgoindondsiagtor dndglyd,t benizofamriangn ,ofindaaolyl,

benzothienyl, benzimidazolyl, benzoxazolyl, benzothiazo-
Lyl, benzotriazolyl, benzoxadiazolyl, cinnolinylL, phthala-
20 zinyl, naphthyridinyl or benzotriazinyl,
in the form of isomers, isomer mixtures, racemates and
optical antipodes, and of their pharmaceutically accept-
able salts, for the preparation of medicaments having a
positive inotropic action, which are in particular suit-
25 able as cardiac stimulants. This contraction-augmenting
¥¢~ effect is also due to the increase in the Ca** influx into
the cetl caused by the compounds according to the inven-
tion which also makes them suitable for treatment of hypo-
tensive circulatory conditions, for reducing blood sugar,
30 for decreasing the swelling of mucous membranes and for
influencing the salt and fluid balance.

The compounds of the general formula (I) are those
which, from a concentration of 10_5 g/ml upwards, cause an
at Least 25% augmentation of the contraction of the iso-

35 Llated Left atrium of the guinea pig heart.

The experimental setup is as follows:

The Left atria of guinea pig hearts are isolated
and suspended in a thermostat-controlled organ bath, which
contains an isotonic mineral salt solution, which is



15 general formula (1) can be prepared in different ways using 70
conventional nethods, for exanple A) by the building up the directly
hydropyri di ne structure using known di hydropyridi ne syntheses or B) by
converting functional groups on the dihydro- 20 pyridine skel eton using

K ti Buj | d f,the 1 hy | dj bas]
Strutt ure. The SSRGHD b 91 teht G aRaidh ndishe I Y HadlanERls, e
g\drrl ed out bwprtmbdss mrtrvxian:&sa) Tdati)mrgdarcchmunds tofe atred geintdr & gas

ar:amrjlagcg la:j) w%‘?ﬁqketones of&hhe for mi )QJEH l@%#&ﬁ%{w Qied meaning,

[err] in whiclfaRbomRyliqxeidq feﬂﬂf%hé%ﬂe"tmé%bv@ﬁwtﬁ’tﬁldtﬁ rﬁafarﬁhﬁg organ

primary amnisnesa¥h tmna‘msmu@hit\énﬁhl STHe Udier I A A v tc IShiRdd Dalte
27/ 2/ 93 [e&ﬁ] i N whi and R has fhe abo qﬁgﬁ&oned meaning, 5 in

the presence dr'éatdie tr11'net'r'1e SAVBIAL, 1% 4H07 "&b AInds of the
formula (11) R-o@ce/ transducer() whildh i 15 Waicftdeurderamjn{ dyasle hinee tdree.

aboverrenti oned {410 Y £ "EAC G ddh RIS, o HIR dRIAI G I3 Jet ]

15 in which [err ave ovenent | one ani ng ones t he
formuLa (1V) [ler @t |°n?'Wrﬁtrh i[retre\qvariaweandwetfmmmmlrmwmmmons n the

presence Olro ahseR . | NEfde SANENM A A idn SN DG Ofvd "B R S, (V) 25
K,/ : recording of the contractions is continued. An augmenta-
tion of the contraction of at Least 25% is considered a
LQ significant positive inotropic action. _
The compounds according to the ihvention of the
15 general formula (1) can be prepared in'different ways
using conventional methods, for example
A) by building up the dihydropyridine structure
using known dihydropyridine syntheses or
B) by converting functional groups on the dihydro-
20 pyridine skeleton using known reaction schemes.
A) Buildup of the 1,4~dihydropyridine basic structure
| The buildup of the 1,4-dihydropyridine basic
structure can be carried out by process in which
a) carbonyl compounds of the general formula (II)

25

Re-C-R? ()

30

in which R6 and R7 have the abovementioned meaning, are

reacted with ketones of the for@ula (111) and (1V)

R‘-CH;—?"J—R"' {{])] R’-CH,~C-R® (iv)
_ I
35 ° °

2 3 L4

in which RS, R”, R
and primary amines of the formula (V)

and R5 have the'abovementioned meaning,

M




[err] in whigch and n have t he abovenentloned nmeani ng, 30 areQ{eacted
with yliden € formul a (M) [err] 35 in which [err] and
[err] have th ed meani ng, in the presence or absence of inert

sol vents. functi onal gr-ow@s By converting one or nore
functlonal groups of knomn di hydr opyri di nes or alternatively of novel This
is-the repl acenent sheet Date: 27/2/93,\ éo /i dlhydropgrldlnes obt ai ned
Q¥/process A) a) to c), conpounds of the é Heral for mul &) (1) can al so be
prepared according to the invention by conventional nethods (cf.

Houben- Wyl , Methoden der Qrgani schen Chemie (Methods of Organic 5

Chenmi stry, Gedr“g whdicdng ed &Nd & uthagarther b veamesdfionad memas ingut scher
Verl ag der Mase&m@ha,fﬂeerencaerdﬂ rab¥ike \O'f Forsrst s dlauarts Mfhoden der

praparativen organlsche m e (New Met of, Prepar e Organi c
Chenistry), Vol. P5°3J&9n 3 o n 4¥K£ &ﬂfﬁ qﬁér , Reaktionen

der 10 organischen Chem e (Reactions of Organic Chenlstry), Georg Thiene
~Verlag, Stuttgart 1978; Fieser +r&gefler, Reagent® for Organic Synthesis,
Vol. 1-8, J. Wley & Sons, Inc. Lgndon 1967. Preferred conversion
reactions are: acid- or base- 15 atal ysed hydrolysis, esterification or
transesterqigfi ca- tion, lactam zation, condensation, acylation, reduction or
zyclization with reagentss su Ie for. .each case or. of f he- i nt ranol ecul ar
Sfe. A part] 00 A ToReT ardh s RS (i1 A AGKATR Siaah Peast Mg <

reacti on, conaeend: aeftetdha 1generrfdm12(bs fook nenen fldAmdua VVIOh t he
substituents [err] and [err] and/or [err] and [err] contain hydroxyl and
cgrboxylic acid functions, which H%ESV bl ocked by protective
groups, are cyclized under suitable ase acl d- cat al ysed reaction
conditiongsg if desired, after a preV|ouB conplete or 25 partial
ellnlnatlon of the protectiwe groups to give the Lactones according to t he
i nvention of ﬂﬁew@éﬁ@r§|,fdknu (qu n have the abovementioned meaning,

and ketones of the formula (IV)

20 R*-CO-CH,-R*
in which-R3 and Rs have the abovementioned meaning,
in the presence or absence of inert solvents or
¢c) enamines of the formula (VI)
25
r n‘-0H=<|>-NH-(c0),.-R'

R?

in which R1, Rz, R4 and n have the abovementioned meaning,

30 are reacted with ylidene compounds of the formuta (VII)

/

O-R3

R.-C(R7)=C

35 1in which R3, Rs,.R6 and R7 have the abovementioned meaning,
in the presence or absence of inert solvents.
8) Conversion of functional groups
By converting one or more functional groups of
knoun'dihydropyridines or alternatively of novel



In German OFf enFBgSY 2,629,892, a few of the possible§l
preparative neth d in nore 30 detail. Preference is given
to conpounds of t mula (1) in which n stands for 0, 1 or 2,

[err] 35 a) stands for hydrogen, a strai ght®chain, branched cyclic

saturated or i £l
at oms whi ch opt | naI ﬁqﬁﬁaﬁg&ﬂl&omgd q&ar{p,o 5asd ‘Fﬁ ?fer n‘?, ero c?‘ual n
nbers from the Hreogeneoral stammulor OF) can [aelrsfq dn Mﬁdﬂmd chqQ;f‘dmg

hydrocarbon Thig titfe tiH &t Gf BER o P ERE i d??ére me2t7|{o?ds93<cf. u&&en-rr?éwa'

bei ng unsubsti tuted, or fubstrtuted b rwﬂ%g %hrox yl haVi ng
1 to 4 C atond'e sTafthafn 1skh eyl“‘ber”lﬁd%t"aﬁo%"q 14 phenyl ,
napht hyl or5 heltmrmtydy,r embmad Ttﬁrémsaerrlawb,cadﬁxtomanommé%paanfg/amgcdm,to 3
i dentical or t t e [oup, consi stng o

al kyl , al kenquhifJ eiemﬁcsh r'Isk‘}eﬁ'nrt)ixan ael k sye"sgcac YA ?\égeru"p'g'l {915923 a\{'oms

ar al kyI havi ng‘okrtst,me@ma)rmetmm I‘daam rnjamarta)t 6!@ anmmwanh@ri etrfeqme

di oxyal kyl ene %
hal ogen, [err] err CN err] or réii e|ng possr |'e 1or th ?kyl
al koxy and ar yenlad henif, el i orfed Fefists tRRAG190eR 8% turn
al so tg berlosubﬁt dﬂﬂs&ﬁhé@ydmw&emkéﬁﬂoﬁ &R;dﬂﬁﬂdid ﬂreﬁlﬁst@)ﬁt i\ for
e radica r. r.adi c i one and c
R%i ng the. medll iepeiaar i Qe e LFTALTTEE ool e TR eABET TS ien s
ment i oned undefrof drrrganZi& lﬁytnumaesswsr,otv&iaye‘l-t&, be. iwelngy calsdiey elroc 05 Db)
stands for thq_an,cgnca'I AHRI or RX N=C \ [err]
v

Preferred conversion reactions are: acid- or base-
15 catalysed hydrolysis, esterification or transesterifica- .
tion, Lactamization, condensation, acylation, reduction or
~cyclization with reagents suitable for each case or of the
intramolecular type. A particularly preferred reaction is
Lactonization. For this reaction, compounds of the general
20 formula (I) in which the substituents R2 and R 3
and R5 contain hydroxyl and carboxylic acid functions,

which are free and/or blocked by protective groups, are

and/or R

cyclized under suitable base- or acid-catalysed reaction
conditions, if desired, after a previous complete or
25 partial elimination of the protective groups to give the
) Lactones according to the invention of the general formula
(1).. -
In German Offenlegungsschrift No. 2,629,892, a few
of the possible preparative methods are described in more
30 detail. -
Preference is given to compounds of the general
formula (1) in which
n stands for 0, 1 or 2,
R |
35 a) stands for hydrogen, a straight-chain, branched, cyclic,
saturated or unsaturated aliphatic hydrocarbon radical
having up to 10 C atoms which optionaflx ccntains 1 or 2
identical or different hetero chain members from the group
consisting of 0, CO, S, $0,, =N- and NRI, this hydrocarbon



25 R, R X and RX having the neaning given below, or the substituenﬂ§ R and
R2 together forma 5- to 7-nmenbered saturated or unsaturated ring which
optionally contains one or two identical or different ring nmenbers fromthe
30 group consisting of- 0, [err]and which can1Bonatain one to three identical
or different s r CQPS al,0g ro
o KyI™ ol Koxy, Pgﬁﬁe@&m 95@69?&9{99% 8p gaLFQQtQE 8 L? g?LgPXFR Nd,
\aving 7 to 145E>aNDthY¢5°XFB Bawhog 1oko0 eCo?tPHé'stSUYtuen?Bhﬁtnt|ened
under R2 and |§etg@@5+pglophereto or differs therefrom only one of the two
substituents h standi ng for al kox or NHR1, This is, the
repl acenent sH%étst%ﬁ%‘ ?72?QBhQ"YEerFfpﬁfh%raﬂﬂsh?BFrﬂ9BY6géﬂd‘féFr] (m =
0 or 2% lhaSOgemEsé radacals opt1onaltygear}y1gg[erﬁb DavdeFtﬁbeLnﬁanlngd
gi ven bel ow, ed or,unbranched. ¢ ic,.saturate
or unsaturate P ph%f?cgﬁbg o€% ? ehﬁU?HB ﬁghfé. 79 36 EﬁgPELﬁ,
whi ch is unsubstkyus edtbcnwbsﬂkunnbl, bgthahoxygentk@pxm eatRoRkgying up
al kyl thio, eactyh@avéngsdmi érmgpnna&% 7pbsnxk0w?taaeht Re¥Y. nePRg ©OF

20 [err]having the neanin I ven bel ow, of .c) stands tor an aromatic
hydr ocar bon ra¥® ct® . habi # °Bstoa&bykﬁﬁ?onﬁ‘BFYFbkyheae pavingeHBetads

satgrate? W Uwemsn 2 Qéoﬁgteﬁ ?ﬁéesokyteaehaub?a 1hb$o§eh990F gabcsgﬁdIR
erent he [ e 0
S heteronw#é?%enﬁ %% fﬂépdfh§§8 rbgyée P? ng EIP |é ar

capbon aton1orrﬁ.Meimgg@msaibhe fhe ahenatkglhydtboapbandradytahadﬂdals
bei ng possi bl e,§ ofy § hgy 30e HERETOnblNgEnL 01 EAERYs' 1hOtRe i FERLFA2LLOG to
diLf er ent v VII VIIL

' be substituted by halogen, COOR" or NR R or

15 «¢) stands for the radical NRVIIRI, the radicals R1

11
» R

RIII; RIV, Rv, RVI, RYID and RYI!! pentioned under al), b)
and ¢) having the meaning given below,

2

R

a) stands for one of the substituents mentioned under R1

20 but does not have to be 1dent1cal thereto or
b) stands for the radicals NHR or

=C/Rx
\RI'A

_ 25
&g/ RI, RIX
substituents R

and Rx having the meaning given below, or the
1 and R2
saturated or unsaturated ring which optionally contains

together form a 5~ to 7-membered

one or two identical or different ring members from the

I and CO and which can contain

30 group. consisting of 0, S, *‘NR
one to three identical or different substituents from the
group consisting of halogen, hydroxyl, alkyl, alkoxy, each
having 1 to 4 ¢ atoms, phenyl, naphthyl or aralkyl having
7 to 14 C atonms,

35 R3 stands for one of the substituents mentioned under R
and is identical thereto or differs therefrom, only one of
the two substituents R2 or R3 each standing for aLkoXy, or
LR | TT—

This Sheet

i

2



substituents fromthe group consisting of halogen, OH CN, [err] éﬂkyl,
al koxy, each having 1 to 4 C atoms, phenyt, naphthyl and [err] 35 or c)
stamds for the radicalL This is the replacenent sheet Date:
- 12 - [err]-[err] in which X denotes oxygei] sul phur or- [err] and Y stands
5 for a S|ngké bond, 0, Sor NR, and [err] has the meaning given for
[err] and is |dent|cal to the substltuent rr% or dlfogs t herefrom__or e)
gtands for t hd)r a8peds ferrprdpogen, Noz, N (m =0 or Bdpr)
in which 15 hetegbaye the neaning given for [err] and are identical
thereto or differ therefrom and R4 and R4** are identical or different and
each stand for a radical, n1nu§/5ne hy bgen of the Rlubstituents nentioned
for [err] 6Binder a) to d), or [errN oget hgRY™f or a branched, unbranched,
saturated or unsaturated 5- to frenber ng whi ch™N\@amh contain 1, 2 or 3
i dentical or different ring nmenbers fromthe\gwoup consisting of 0, [err]
=N, NRI and Sm(m= 0 or 2) and whi S unsubstituted or substituted by
hal ogen, 25 hydroxyl, al koxy hgying 1 to 4 Catons, phenyl, naphthyl,
aral kyl having 7 to 14 C atons, orliNgiduh [err] 30 or disubstituted by a
strai ght-chain or branched alkylen@ ain having 3 to 8 carbon atons, it
bei ng posd4@ble for this common ring of [err] also to be directly fused to
\EF comon rlﬁg oﬁV[ErrkVIthe ﬁa“'QﬁhSRKEE[]hL@ﬁﬁLh@KbnﬂeEnanEQQVQg gi ven
below, or
o b) stands for a branched or unbranched, cyclic, saturated
~ or unsaturated aliphatic hydrocarbon radical having up to
15 10 C atoms, which is unsubstituted or substituted by halo-

gen, OH, CN, alkoxy, alkylthio, each having 1 to 4 carbon
atoms, phenyloxy, naphthoxy, COORv or

’ - K.

RV’ RVII
or
¢) stands for an aromatic hydrocarbon radical having 6 to

10 C atoms or for a 5- to 7-membered saturated or unsatu-
25 rated hetero ring having 1 to 3 identical or different

and RVIII having the meaning given below,

\44. hetero members from the group consisting of 0, S, -N= and
_ NRI, this hetero ring being Linked to the dihydropyridine
ring either via a carbon atom or a nitrogen atom, the
aromatic hydrocarbon radical and it being possible for the
30 hetero rings to carry 1 to 3 identical or different
substituents from the group consisting of halogen, OH, CN,
CF3, OCF3, SCF3, NOp, alkyt, alkoxy, each having 1 to 4 C
atoms, phenyl, naphthyl and
RVIll
35

RVII '
x .
I . [
or C-Y-R¢
Tlus Sheet Has
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35 R5 has the neaning given for R4 and is identical to R4 or di f%ers
therefrom [err] stands for hydrogen, alLkyl or hal ogenoal kyl each having 1
to 4 C atons and This is the replacenent sheet Date: - 13 - [err] a)
stands for a saturated, unsaturated, cycl1Z,-straight- chain or branched
al i phatic hydrocarbon radical having up to 10 C atons, which is
unsubstituted or .substituted by 5 hal ogen, phenyl, naphthyl or heteroaryl
\or, b) stands for a phenyl, naphthyl or heteroaryl radical which optionally
\éﬁntains | to 3 identical or different substituents fromthe group
consi sting of , NO2, err err al kyl,havin C at ons,
phenyl , naphth’;'/I"'hh‘F'ke’gﬁe'ﬁ%{ yged ‘ke§1 aL‘T(r Y, ae"afgh ha’i/a " up to 4
C atons, a$al kyt hayimgle bend/ G;aﬁo:ms NRx IarhdavR chas tthel n(eer%mus
aIkyLene and di the, ga . ossi bl e
for the above%ﬂ '?@#éﬁ“gr karl'gafr% g%y&@&%@ ﬁ%uﬂrﬁ@lrtndét%gﬁ ??J'IF’)I’I aLso
to be substitditfieby hbiogéhOM{e¢?] or [err] 25 and in the abovenenti oned
definitions o;)tp@aﬁypsf%;U@ﬁ@srgggghfﬂ Rl s¢ands for hydrogen, alLky
having | to 6 C atons enyl, napht hyL, araﬁ'ylﬂﬁavrng 7 to 12 C atons,
hetero- 30 aryl or acyL having up to 7 G ¥ Rf-r{* and RIIIl are
|dent|cal19r different and each stand for aLkfl ghaving 1 to 6 C atons,
phenyl, naphthyl, aral kyl having 7 to 12 C at or heteroaryl, [err] are
\eéch |dentical or different and stand 35 ~r & ®gen, alLkyl having 1 to 6

C atons, phenyl, naphthyL, aral kyl having 7 to|12;C atons or heteroaryl,
[err] are each identical or different and staﬂﬁ”nz

) - /
. -
S~ in which R
[ ] v .
15 nf, R1', RZ', Rs', RS', R6 and R7 have the meaning given i
for n, R1, Rz, Rs, RS, R6 and R7 and are identical thereto

or differ therefrom, and Rk* and Rk** are identical or
different and each stand for a radical, minus one hydrogen,
of the substituents mentioned for R4 under a) to d), or
20 R2 and R4 together form a branched, unbranched, saturated
or unsaturated 5- to 7-membered ring which can contain 1,
2 or 3 identical or different ring members from the group -
consisting of 0, CO, CS, C=NRI, =N-, NrR! and SOp (m = 0 or
2) and which is unsubstituted or substituted by halogen,
_ 25 hydroxyl, alkoxy having 1 to 4 C atoms, phenyl, naphthyl,
gg : aralkyl having 7 to 14 C atoms, or

- o

<o

30 or disubstituted by a straight-chain or branched alkylene
-chain having 3 to 8 carbon atoms, it be1ng possible for
this common ring of R2 and R‘ also to be directly fused to
the common.ring of R1 and Rz, the radicals RI, RII, RIII,
RVII and RVIII hav{ng the meaning given below,

35 5 has the meaning given for R4 and 1is jdentical to R4 or
differs therefrom,

R6 stands for hydrogen, alkyl or halogenoalkyl each having

1 to 4 C atoms and
TTSISITietIIiﬁIﬁTIin RTIII




for hydrogen, phenyL, naphthyl or aralkyL having %h&gmﬁﬂkﬁBam t and
for al kyl having | to 6°C atonm8 which is This is t sh t
Dat er 27/ 2/ 93 14 - uninterrupted or |nt rupted rr] or
together with she nitrogen atom forma =51 o 7-me r|ng I ch can
contain 1 or I dentical or different hetero ring menbers fromthe group
conS|st|ng of R, n r.adi err]. and [er.r] stands
Ra/ an allphaPSnggépq N h5€§H§ 35 hggcaPﬁg g@ok CL1éVrf§f@ g&

entical or Glhfaﬁ(arom amjcgtedn@lfmhaalﬂcylhqulmmcragbpnt @a(sh@aé.t dxm.mqmerwl
napht hyl or | kel eha\i 7 2 . | I, , nal kyl,
het er oar yl %5§§ ¢ %§P@§ s"hgﬁ#|8%;§%3235tggﬁt%d ér t‘ ﬁﬁ%ﬂ) RVIH
and t he heﬁbr@aﬂpﬁgnﬁoPﬁﬁﬁﬁhdﬂﬁaP@FﬁyLaﬁd heteroariyd Pﬁe|r turn bei ng

unsubstit ut ed por stdpglsi tfalred bmeGHLLem@bmth@hogenme&hkwhrbavwmmfkd&)4 C
atons, al koxy havin

ph
fol l owing subdf fheﬁ?§‘8€|iéyn§ﬁp GHQE gsxﬁege 5e"§y§ﬁl §H3ﬁeqﬂﬂSA_
pyryl, pyrldyhpqunnuhpks ﬁsmqunmelgkoupymmmsdyh1nmymﬁdmnznyMaUygamuoLyl,

quinoxalyl b t higgnyl..c _pyrazdivyl vdaz@WIl , oxazoLyl, isoxazolyl, 20
t hi azol ylI, trlaZoFQV h% 5FQZOF?? ﬁnggﬁkyI%%ox42|nyl t hi.azi nyl,
|ndoI|Z|nﬂD I ndol yl , benzofuranyl I ndazol yl, benzothlenyL,

enzi m dazol yl , benzoxazolyl, benzisoxazonL, benzot hi azoLyl ,
b&hzotriazol yl, benzoxadi azoLyR™ cinnoLin- yl, phtha mzinyl, napht hyri di nyl
or benzotriazinyl, 25 in th{forrrso,{nxn(&paw$ ot 5P m xtures, racenates
and optical antipodes, and of \gweir pharnaceutlcaLLy\ ept- able salLts. O
particular interest are conpounds of the general fornmula (1) in which- n
stands for 0 or 1, [err] 30 a) stands for hydrogen, a straight-chain,
branched, 16yclaitkylshavriaged do énSamtoased plleinyitat inapintdvydcaraidenyddi cal
hav- ing up t at | h | e dent i,c
di fferent het grl(i)(ch Qrf‘ie% %QQ,?.Q,QR/& %a%mcg(r%s 1tsn¥¥i) ulg? & 4 adcaqro[ms,
this hydrocarb@ﬁl#d&lbéN‘Bélth° N c atoms, acyl having 1 to

atoms, alkylene and dioxyalkylene, each having up to 4 C
atoms, it being possible for the abovementioned alkyl and
20 aryl substituents in their turn also to be substituted by
' halogen, COORv or

RVW
o
25 _
s - and in the abovementioned definitions of the substituents
: .R1 to R7,
Rl stands for hydrogen, alkyl having 1 to 6 C atoms,

phenyl, naphthyl, aralkyl having 7 to 12 € atoms, hetero-
30 aryl or acyl having up to 7 C atonms,

RII and RIII

alkyl having 1 to 6 C atoms, phenyl, naphthyl, aralkyl

having 7 to 12 C atoms or heteroaryl,

rVIL RY and rVI are each identical or different and stand
35 for hydrogen, alkyl having 1 to 6 C atoms, phenyl,

naphthyl, aralkyl having 7 to 12 C atoms or heteroaryl,

RVII RVIIL ,re each identical or different and stand

afe jdentical or different and each stand for

’

and
for hydrogen, phenyl, naphthyl or afalkyl having 7 to 12 C
atoms or stand for alkylL having 1 to 6 C atoms which is



35 unsubstltute 19 Shedt Has Sen lcgccli by F, d, Br, NO2, CN, OH phenyl W—
pyridyl or b) st mljﬁmu nyL, naphthyl or pyridyl radicalL, it being
possible for the ) : carry 1 or 2 identical This is the

repl acenent sheet Date: 27/2/93 - 15 -1 different substltuents from

the group COﬂSJrﬁiritrH}erpﬁH”tﬁrb’H nrﬁdd‘ryﬂuptaéd@m/'o, EdJ<Q9WN KV rogxdier

1 G atoms, 11 SERENEI BGREN R mcfodd Torte, RGRETed MY SRR
a ) )

%, [err] and dan rdonta rei @ massidemet f(B’l tdre daiﬂd’;dreretl khedye rand 1argy|

radicals of t ed t t t

hal ijgen subst pfenfwe&\’sg%d Oet'hano@'-l‘#}% iﬁ?ﬂfti J]F(:dsur#hdg N'r%gcf gal s [err]

to 10 RVIIT e ichdhearmadicals R anend fhaw h tandsefaf e @ hieh adeiow,

R2 a) stands faq‘rylorqe,.mp tMﬁ&Jsjd LN S dd8d Mtefhginder R but does not
a

have to be ide C th o] ) stands for the radicals, Jerr
[err] [err] &rl?‘]' H‘a\n Emeltea'H;{a<eﬁ1])|énlglbgﬁ"\FerF 0 e"tﬁ"‘t3r+e°Z'OJs’Lfﬂl Sk nts

[err] tﬁget heran‘d)rmaamﬁ -fdro aﬂlmntt&lr\eﬁagsat H:ataect Qrtm,atpr:rbatﬁcl.f rnangwr/]WLch
optionally contains i denty ca ifferent rin ers . fromthe
group consi st |°n"g ¥i? Lé‘ Clshm "4rfd t(?()%a"dvﬁﬁ%%s'caw %’t% iy d’r 2 ide ,ptlcal
or 25 di f e ertr aikydt,i thesrero drydmartde aprydupr axbinss (st imeg toforreed asndgam R
erggroxyl PO Y dere m\ﬁwll hd &ét era0 andd %%’Zﬁdchal

stands for e of e substituents ‘rentl oned

thereto or differapd %ref’r’brﬁh%’rﬂ yEt Wik B i UQ%@%W%N"[ vethsst Fuigd R3
é@]ssé;?ndggggxyﬁro%e” , GURY) 10N 0 MU, [ idlod¥h Aaidyandiav g MYdeget NO2
A ' atoms, atlkoxy having 1 to 4 C atoms, phenyl or benzyl,

15 and the following substituents being mentioned as hetero-
aryl: :
thienyl, furyl, pyryl, pyridy(, quinolyt, {soquinolyl,
pyrimidyl, pyridazinyl, quinazolyl, quinoxalyl, benzo-
thienyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl,

20 thiazolyl, triazolyl, oxydiazolyl, pyrazinyl, oxazinyl,
thiazinyl, indolizinyl, indolyl, benzofuranyl, indazolyl,
benzothienyl, benzimidazolyl, benzoxazolyl, benzisoxazolyl,
benzothiazolyl, benzotriazolyl, benzoxadiazolyl, cinnolin-
yl, phthalazinyl, naphthyridinyl or benzotriazinyl,

25 in the form of isomers, isomer mixtures, racemates and

s optical antipodes, and of their pharmaceutically accept-
- able salts.
0f particular interest are compounds of the general
formuta (I) in which

30 n stands for 0 or 1, R
a) stands for hydrogen, a straight-chain, branched, cyclic,
saturated or unsaturated aliphatic hydrocarbon radical hav-
ing up to 10 C atoms which can contain one or two identical
or different hetero chain members from the group consisting

'35 of 0, CO, S, =N- and NR!, this hydrocarbon radical being
unsubstituted or substituted by F, CL, Br, NO2, CN, OH,
phenyl or pyridyl or '

b) stands for a phenyl, naphthyl or pyridyl radicél, it
being possible for these radicals to carry 1 or 2 identical

1



[err] having the neaning given below, This is the replacenent sheeggDate
- 16 - {err] b) stands for a branched or unbranched al kyl or cyclo 10
radi caL having up to 8 C atons, which is unsubstituted or substituted by

halLogen, hydroxyl, cyano, aLkoxy having 1 t® 4 C atons, phenyloxy, [err] or

15 . or d1fferent subst1tuéﬁ¥§]fiéﬁrﬂhéziroﬁﬁntJﬁs1st1iFW3ﬂg t he
meani ng gi ven beLow or c) stands an aromatic drocar bon radj caL having

to 10 C at orRhe&sty koralkh, (3} ket e om R L0 BF - BRSR RaviNg diRdto
hetero ring hwlmgaﬂonts), Deriont) (wdet)il,dlélﬂ&}ﬂkiehedﬁfﬂ/ilﬂ(mlﬁefﬁﬂﬁﬁdw
group consi sti [err and err thr hetero r|n e|n to the
di hydr opyri di rngrq y &id s'\/r 9(? lt?) ngs P {R_ t% ar o-
mati c hydr dtarsthy ; aicallndadre hen 12 rNf samcptﬂlb ’2‘5 carrbgimg | or
2 identical or re ts r C f Logen
oqésfdpgt ”Fors%thsé q@{\ {lkr&fT} §nd PR LG 4% PTefiRL00

hydr oxyl , cyarno eac avrng to 4 C
atons, or d) sit‘qumtr’qué’ r%th%"aLths i 0 V\h'?%hr Xt%'t'hnﬂssq o¥% B gen or

NR and Y stamﬁqgéyhggéﬁggﬁgugéatgxm oxygen or NRI and R8 has for neaning
given for [err grs th refrom

and | entrcal the s vrent or dif
or e) stands f ‘f%d€ aLthe radical NRThé i s ‘th"eh?ep?%b‘e?r'eﬁrt shRt

Date: 27/@ 93! L dehtidned under a), b)[&id]c) nhawied the Heaminghave
Qe meani ng gi v.evner}‘q)r l_[ce‘,r’r] and are
RZ |
a) stands for one of the substituents mentioned under R1
~ but does not have to be identical thereto or
15 b) stands for the radicals NHR' or i
RX
N=C/ '
\ g
RI, Rlx and Rx having the meaning given below, or the
20 substituents
R! and &2 together form a 5~ to 7-membered saturated or

unsaturated ring which optionally contains 1 or 2 identical
or different ring members from the group consisting of 0,
S, NR! and €0 and which can contain 1 or 2 identical or
25 different substituents from the group consisting of halo-
e gen, hydroxyl, alkyl, alkoxy, each having 1 to 4 C atonms,
phenyl -and benzyl,
_R3 stands for one of the substituents mentioned under RZ
and is identical thereto or differs therefrom, only one of
30 the two substituents Rz 3 each standing for alkoxy,
alkylthio or NHRI,
R4
a) stands for hydrogen, NO2, CN, SR*I, sonr*l, rl, ®
RVII, RVIII and r1X having the meaning given below,

or R

V1
’

et Has Been laced
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identical thereto or differ therefrom and [err] and R4** 10 are i@@ntical
or different and stand each .for a radical, mnus one hydrogen, of the
substituents nentioned for R4 under a) to d), or [err] and [err] together
forma branched unbranched, saturated or=-ufd$aturated 5- to 7-nmenbered ring
which can contain 15 1 or 2 identical or different ring nmenbers fromthe
group consisting of [err]Jand which is unsubstituted or substituted by

- hal.ogen or hydroxyl, R having the n;dﬂan giaen beLow, R5 has the neaning
given for R4 and is identical to R or 20 M|ffer§ym%erefron1or R5 and R3
together forma ring of the kind de%hned fo nand R4 and which is
identical thereto or differs therefrom R6 stand§qﬁor hydr ogen or aLkyL
having 1 to54 C atons which is unsubstituted substituted by fluorine,
chLorine 25 or bromne and R7 a) stangds fory/a saturated, unsaturated,
cycLic, straight- chain or branched aliphatfh@hydrocarbon radi caL having up
to 8 C atons, which is unsubstituted or substituted by 30 hal ogen, or b)
stands for a phenyl or heteroaryl radicalL which option- ally contains 1 to
3 identical or different substjtuents fromthe group consisting of rr
haLogen, [err] bg5sféP§f PRENSI ,L"aERdehaxfii Hgbfa?'agsdcaiﬂ‘a&s ,°rb3ar£§|°[air'f«fl
acyl This ne thadieplakeueng abeeb Bekr htoms, 48 ichhd¢ R@slubisa i4u€eat @15,

ind. i n the abo tio ef Lnitions t h ubstituents Rl t st ands
PO by occn C4fSR EAREd BY haLpbRRS BhabBE OBy BT kidhy' Raling
phenet hyl , het &r bar ¢l Coptaogl hhenwyoup,t 60ORC atrons, [err]are identical or
different and each stand for . -

/ <
‘15 ~ N\pgw

RV’ RVII

. or

and RVI!! having the meaning given below

¢) stands for an aromatic hydrocarbon radical having 6 to
10 C atoms or for a 5- to 7-membered saturated or unsatu-
20 rated hetero ring having 1 to 3 identical or different
. hetero members from the group consisting of 0, §, =N- and
NRI, this. hetero ring being linked to the dihydropyridine
ring either via a carbon atom or a nitrogen atom, the aro-
matic hydrocarbon radical and the hetero rings optionally
25 carrying 1 or 2 identical or different substituents from
S the group consisting of halogen, hydroxyl, cyano, CF3,
N0y, phenyl, alkyl and alkoxy, each having 1 to 4 C atoms,
or |
d) stands for the radical
30
X .
Ly

in which X stands for oxygen or NRI and Y stands for a

35 single bond, oxygen or NRI and R8 has the meaning given
for R1
therefrom, or

and is identical to the substituent or differs

e) stands for the radical o -

i




al kyﬁnslsaea atons, phenyl, naphthyl, benzyL or heteroar ym,(j 10
RIV each |dent|cal or different and stand for hydrogen,
aIkyL C atons, phenyl, naphthyl, benzyl or heteroatyl, RVII
and are each i dentic 'bhrdlffereni #hd-stand for hydrogen, phenyL- or
benzyl or stand for aLkyl | viflg 1 15 to 6 carbon atoms, which is
uninterrupted or inter;imf RS-RF NR , or, together mnth the nitrogen

xtogm forma 5- to 7-menber ’rlng whi ch can contain 1 or 2 identical- or
ditferent hetero ring‘nenp fromthe group O, S and [err] 20 or one of
the radicals [err] stanfs fNN BN al i phatic acyl group having up to 6
carbon atons and Rl X, RX, I }err] and [err]are each identical or
different amd stand for alLk hhaV|ng 1to 6 Catons, phenyl or benzyl, 25
and the folLLow ng substltuemmg'belng menti oned as heteroaryl t hi enylL,

furyl, pyryl, pyridyl, qguinolLyL, #$quépoLy {;n1dyl pyridazi nyl,
quinazoLyI quimoumiyh nbenkO-, thT enyR ZpLRL, aodd& oLyaveokheonI,
i soxazol yl , L r ol Yl o 10X El Bl yk? pybaziavi? z L,

t hi azi nyl, |nd%%9ﬁ?&§ %%% irgﬁzlAylndaz%lyﬁi benzot% Zh? kbeﬁﬁ?négg;ol

benzoxazolyl , b@‘h‘ﬂ smbzbhsﬂret%emo@hfﬁgb tts/refb@lnzo@wa&m yangrR
benzoxadi ai@LyérePﬁaéhmﬂ cWeé?f?é‘P@ntSaﬂaV?E‘aﬁ@ sserwowaHSaOﬁaaheaISS

eneral fornul a h n stan angds for dr@gen
e P et o i he iy Sroters tat, ke sib et Eetafs menbhrasdctar cRorei n
a hetero chai ruddeées a¥» tdned)fﬁpéaacerrent sheet Date:27/2/93 - 19 - nmenber

o auber i Cur eek oy Rah o0 8l Per Fhoay, SRR dhBEL Al d IBLURR LY o

phényL or pyrieylunsatecatedhiTh ts bnmu@bered r1n9 which can contain
15 1 or 2 identical or different ring members from the group

consisting of 0, CO, CS, C=NRI, =N- and NRI
unsubstituted or substituted by halogen or hydroxyl, R

and which 1is
1

having the meaning given below,

4 4

_ R5 has the meaning given for R" and is identical to R  or
20 differs therefrom or
' R5 and R3 together form a ring of the kind defined for R
and R4 and which is identical thereto or differs therefronm,
R6 stands for hydrogen or alkyl having 1 to 4 C atoms

which is unsubstituted or substituted by fluorine, chlorine

2

25 or bromine and
— R
| a) stands for a saturated, unsaturated, cyclic, straight-
chain or branched aliphatic hydrocarbon radical having up
to 8 C atoms, which is unsubstituted or substituted by
30 halogen, or _ _
b) stands for a phenyl or heteroaryl radical which option-
atly contains 1 to 3 identical or different substituents
from the group consisting of NO, CN, N3, CF3, halogen,
cor!V, corY, orV!, srX!,
3S ' ~ RpW

e

phenyl, alkyl having 1 to 4 atoms, benzyl and acyl



5 stituted or substituted by hal ogen, [err] CN, eﬁ%m§&£ g;r stands
for one of the substituents nentioned under R bu to be
identical thereto or stands for one of t radlc err] st ands

for one of the substituents nentioned ud thereto or
differs therehagring| dritph &) Cstaamas ,for hydrogen [err] or halogen or

3£53L§??fuzgé 3% 2LE§PIt%§ mfmhalogdld%gﬂ SNa %rﬁbxymhaﬁqﬁf.fﬁﬂquﬁ3

atons, [err] cQR 'stan®s.for phenyl, pyridyl or thienyl, mhich are
unsubst i t ut ed gdr [ e |00 | 4k koxy, each
ROT s34RYS %%@ QNE$ @% %gkf?4h€?q f‘ ﬁ%e radlcé

having 1 to 4 C atons or % ) “stan [mr]25|n
whi ch X derot 88ehY\ge R aRhd Ylstaﬁd§yﬂcrﬂ&%ﬂﬁﬁﬂﬁédﬂﬂﬁfeRBQR%&1Qﬂ ety ] and
R8 has the nea@wngggmbenofqrcRgt%@q S |dent|cal to the substituent- R or

differs there Qm_or h:atands for the radrc r rr], in whjch
[err] and[err] ha?8% ﬁe medfhitnd d§nFd§ ato P T rf]feaf d‘targé"{ é‘rt]t'\ (,saFIa"tJne{rLé'to
or differ thenekvmnha&ndg[ermb #nd [aciom|s ,arpd einddnt inagph tdry LGl ffearzontt cand
each stand fOB qerQQng mnus This is the replacenent sheet Date

271 2/ 93 v hYdr gen, of the substituents nentioned for nUL
under a) t1@ dR, orRPeﬂnP ﬁoge@mereﬁamnnde$¢1@@l?£ﬂEﬁhEﬁﬁﬁfQﬁﬁu?ﬂMuiﬁﬁ

tain 1 or 20@'E9%$%@Enr'@Qk@@”ﬂ%&%ﬁ%rankh% ¢ QRO phenyiSting of 0,
, CS and [err] d which i's Unsubstituted
aphthyl benzyl or heteroatyl,

\ RVII and RVIII are each identical or different and stand
N for hydrogen, phenyl or benzyl or stand for alkyl having 1
15 to 6 carbon atoms, which is uninterrupted or interrupted
by 0 or NRI, or, together with the nitrogen atom, form a
5- to 7-membered ring which can contain 1 or 2 identical
or different hetero ring members from the group 0, S§ and
NR? |
20 or
one of the radicals rV1l
acyl group having up to 6 carbon atoms and R
R¥IT and R¥TII e each identical or different and stand
for alkylL having 1 to 6 C atoms, phenyl or benzyl,
25 and the following'substituents being mentioned as

or RVIII stands for an aliphatic

IX X RXI,

IR'

heteroaryl:

thienyl, furyl, pyryl, pyridyl, quinolyl, isoquinolyl,
pyrimidyl, pyridazinyl, quinazolyl, quinoxalyl, benzo-
thienyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl,

30 thiazolyl, triazolyl, oxydiazolyl, pyrazinyl, oxazinyl,
thiazinyl, indolyl, benzofuranyl, indazolyl, benzothienyl,
benzimidazolyl, benzoxazolyl, benzisoxazolyl, benzothiazo-
lyl, benzotriazolyl or benzoxadiazolyl.

Particular preference is given to compounds of the

35 general formula (I) in which '

n stands for O,

]

a) stands for hydrogen, an aliphatic hydrocarbon radical
having up to 6 C atoms, which can contain a hetero chain



having 1 to 4 C atons and 10 R7 has the abovenen t he
substituents [err] to [err] marked with Reman nunerals I n

abovenenti oned Lni §1.Qns Vi h aning_giyep apgve,  Very particular
prefgrence IS 5?@éﬁptgr§§nﬁgﬁnaggfh ?gggﬁﬁléﬂgaP¥IgasP8bnéNofa¥ﬁeﬁﬁ and
substituents [ whiighstiandssbbs tigutpdand/ subshithted[ byrhatogenhenibrojerr]
together form &,4Rok9U€oti PHens? or The preparation of the

1, 4-di hydropyri dine deri- vatives according to the invention, which have a
posi tive inotrBpi §tasdrofiori 3 eArPYEAOBUPYFjd¥bnUaAfFBhaVh #ebhd8sunmrBn are
known for tbBe prapatati of elbdt4tdebudbgpyaidhgens §065, é2§,eaengLecB;itish
Pat ent 1,305,7? L Priti BVE@ gpt125 1,358,951; German f enl egungsschri ft
2,752, 820; GerQBR OPfelRequRgsschrift 2,847,237, German 1

O fenl egungsscRifi staAd6§29p898neGofmhhe CefibakdgurgéschentioRed856n804)R 'A few
of the compoun u e c Lng .t thg, i [ alre o] from
the prior art. Buf,3885°n8% Aadsc¥o) Be, 18shBYERL, BHePEEaTL) CEOYnEEOEr!1CT
23, 26, 28, 29ongoof3the3padisailg NHR"4or N3CRAR"45 and 46 to 254 are

novel . Thegg nﬂﬁektaﬁﬂgp?HPdSnérSfi@hQaEBbQQYGDQHt?ym969¢6ﬁEdSUPaEFtHgnt
definitions of tne pri,or art aV|ngfgeen naned before.

pri, . th- out, hovvevg{re, h
3 Nov@&p cdﬁpdﬁﬁﬂ§’5?£népgﬁefﬁogé prdferRetBeRRFEPM P ormula | in
whi ch at |east Réne of the substituents R4 and [err] stands for the group

his i h h , / ' | d
[a7] and the S0oSEAHBAT8F by Fogeny (hop s MR IR/ 1ha' RHREDENREC RV 10

abdVenent i onedomehatngenandrt hose conpounds fromthe generalL formula | in

g?icgzat L4gSt p9NGtQhdbNPoFUBRL BLKGU FakiGeal RAVihE 1] tSL2NESatBRsTEINYI -

or substituted by hal ogen, R5 has the meani ng gi VidsiSheet Had Been ﬁﬂlgg
i dentical to [err] or differs therefrom [err] stjmlmﬂ u Fen or al kyl
In the

which is unsubstituted or substituted by hatogen, OH, CN,
alkoxy having 1 to 4 C atoms, coor’ or NRVIIRVIII or
¢) stands for phenyl, pyridylL or thienyl, which are

unsubstituted or substituted by halogen, OH, CN, alLkyl or

20 alkoxy, each having 1 to 4 C atoms or by NRVHRVIII

or
- d) stands for the radical
i
' ~C-Y-R?
25
L in which X denotes oxygen and Y stands for a single bond,
— ]

oxygen-or NRI and R8 has the meaning given for R' and is

identical to the substituent R1

or differs therefrom or
e) stands for the radical Ré‘.;r

3 0 ] . - R5' R‘-_;R 4

N “R?
) i
(Co)
e’
35

10

2! 3

R ’. RSI’ R6'
2' RS,.RS
identical thereto or differ therefrom, and R

jdentical or different and each stand for a radical, minus

7'
and R have the

, R6 and R7 and are
xS

1
in which n , R’ , R
meaning given for n, R1, R

&
and R are



[err] and [err] and n having the abovenentioned neani ng, and thoséo;
conpounds fromthe general fornula [ in which one of 10 the radicals [err]
or [err] denotes hydrogen, [err] stands for_hydrogen and n stands for O,
and [err] and [err] and al so the other rak®ar of [err] or [err] have the

abovenent i onedmedyidiggand dhaste cuHtiEsed tOMdMei gt fdr fOT Naided i n
whi‘ch one of tat'se rad')calosr [err] or [err] denotes halogen, and R 15 [err]
e

Qﬂg n and alsoiﬂﬁft) rrradical of [err] or [err] have the abovenentioned

neéani ng. The Resnd R nvgetdremnl o m ol diestq of thonbened rinopoichiscad the
general forMilddddin {NIGUF DIEPH AR Al Unép i SBFH SR TEHN Sq FGUH "o

positive inotropic action. 20 Co unds of the general formula (I)
in which [etr]sisting faf M Gdohy N9 GINE erdnd iwh inh b5 e sybohi Retedin be
obtain- ed as graGRIbs Mluddd &y Waldgddle formof optical isonmers due to the

resence of ansasymetric carpon afomipn t 4- positjon of the
8i hydr opyr i di H% r?/ .t%wﬂ}"}%é Lot I'Q%' B?unﬂ’égab%:o{‘g??}b"i%l tH I?‘F]V%'ht i on

whi ch ' cont ai n ditf fleasstt ik raesfiramet ri ¢ car bon atons can be obtained in the

form of indivigbu | ast qgﬁ[ int or I Xture h : e
di astereoneri cpJ'aslxttath“rogsscﬁornreb r"(s;os“'!(;{"ve‘gr b;;}lekjs'i nga‘gio"né-n f/eﬁ{ i%n%l ﬁr‘g’ﬁo%-'sr& For
exampl e byl¥ r &t ihdsalt heeaboenenGipnad Araminags by chromat ogr aphi c

thods. Racaifie sUbdid e e aendt Bt edy by £ONYEEY | 0dRdn BIMOLSL s F o8
eXxanpl e by resolution into the correspondi ng optjcal |soners, by fractional

/ 3 pt! .
recrystal | i zatihh aovementignad, datinit QPSS AIYIACIIR PeFning givene
definition of dbvwesubstituents of the general fornmuLa (I) also covers sone
C ounds which do n have ositive ipotropic, action. . However, usi ng
tg\‘e@above- ment i oned(vtee@’t P '£°d1$la "ecP"aFt{‘?'ée e glf V9 gt °'b%?'é'b‘2! mn
skilled iM% hevhaircth \aitl Il deepte ane probflenssubs tEowgmizi My amd sRT ss tamds
repl acenent s te: 27/2/93 -22- the conpounds according to the -
i nvention which havé‘a positive inotropic action and in distinguishing them
fromthose co®s{®fs whi ch may have been included and whi ch have a negative

i notropic actigN.which R and r% together or RS and R’ together form a
Lactone ring.

20 The preparation of the 1,4-dihydropyridine deri-
vatives according to the invention, which have a positive
inotropic action, is carried out by conventional methods
which are known for the preparation of 1,4fdihydropyridines
(cf. for example British Patent 1,305,793; British Patent

25 1,358,951; German Offenlegungsschrift 2,752,820; German
Offenlegungsschrift 2,847,237; German Offenlegungsschrift
2,629,892; German Offenlegungsschrift 2,658,804).

A few of.the compounds usable according to the
invention are already known from the prior art. The

30 compounds of the preparation examples 1 to 10, 19 to 23,
26, 28, 29, 30, 31, 32, 35 to 38, 41, 42, 43, 45 and 46 to
254 are novel. These novel compounds are in part covered
by general substituent definitions of the prior art with-
out, however, having been named before.

35 Novel compounds are also those from the general
formuta I in which at lLeast one of the substituents R4 and
R5 stands for the group
This Sheet Has lBeen Rcﬂlaoed
LT



The present invention refers to those conpounds which, froma concém&raiion

of [err] g/ rithisShewtHasPee @dan at Least 25% augnentation of the :
contraction o : ed Left atrium of the guinea pig heart. The
exanples int _ foll ows show tare positive inotropic or

contracti on-augnmenting action by at Least 25% of sone of the conpounds

according to the invent- ion. Table ExanplR® Concentration Exanpl e
oncentration No. of active sub- : of active sub-
stance in g/m stance iNgg/ M 1 [err]

36 [err] 2, err] vitr VII 37 err] 3 [err]l.2 .3

38 [erT] 4]2 lh{%ﬂ;ﬁ and R and skhe stsq{ﬁqﬁnq§ R-{eﬁrﬂ RY,
41 [err§ &R” andeRT]and n have the. abovelkentionddrmdaniing, [@a1d |those
43 [err] 8

45 [err]_]ipmpgfié%]from the gezeral fé%hyta[{ii4]éﬂﬂfh[éﬁzg?ﬂstzone

55 [err] 12 of [bhre]substituents R" and R%estar[dyrqorianeth){lerrq » RS,

59  [err] 14 Rslfﬁﬁ] nd R’ and n having fthe abd¥ddd é#%pe& ddning, and
65 a 1 errﬁ

64 [err] 16 “[err err i |
67 [err] ]Epose[ggqqounds from the geperal foqqy 1 L UE)“hI%ﬂrﬂ“QNPf

%srr] : }Dzzthe radif&ls R% o{eﬁ$]déﬁot%;[ﬁ¥ddoéﬁh, ﬁtéifdnds for

7 . err err ' r ’rr

7 [err] zghydrt{%err}]and n stands for Jz %’bd gz,[ eﬁﬂ R26 and[ rrﬂl]d

86 [err] 27also [#he J[other radical of R™ 8 R~ [lavd ©ie abdwemgntioned
[err] :1%ean{ﬁﬁf]and those compounds fﬁ%m iﬁgraeég;al {5¥JJ13 1 in

92
94 - [err]
4¥f which one of the radicals R4 or R5 denotes halogen, and R1,

15 RZ, R3, R6, R7 and n and also the other radical of R4 or Rs
have the abovementioned meaning. )
The present invention also relates to the novel
compounds of the general formula (I), their preparation
and use in medicaments having a positive inotropic action.
20 Compounds of the general formula (I) in which R2 is
| different from R3 4 3

ed as racemic mixtures or in the form of optical isomers

or R” is different from R® can be obtain-
due to the presence of an asymmetric carbon atom in the &4-
position of the dihydropyridine ring. Some of the com-

25 pounds according to.the invention which contain at least 2

- asymmetric carbon atoms can be obtained in the form of
individual diastereomers or in the form of mixtures thereof.
The diastereomeric mixture can be resolved by using con-
ventional methods. For example by fractional recrystal-

30 Lization or by chromatographic methods. Racemic mixtures
can be separated by conventional methods, for example by
resolution into the corresponding optical isomers by
fractional recfystallization of a salt with optically
activé acids.

35 The definition of the substituents of the general
formula (I) also covers some compounds which do not have a
positive inotropic action. However, by using the above-
mentioned test on isolated atria of guinea pigs, a person
skilled in the art will have no problems in recognizing



33

[err] 98 [err] 35 [err] & 99
[err] This is the replacenent sleset Date: -1- T3 - 23 - ExanplLe
Concentration Exanpl e Concentration No.
of active sub- No. - - 22 pf active sub- stance in
g/n the compounds accor8iAgC€o the §AUEni9Pdn wh1cﬁeﬁﬁbe a
iﬁé %Z{;%p051t1ve 1Lo£ Lp1c action and 223d1st1ngu1fggpf %%gm froL
[err] those compounds which &@4 have bgenrjindiO8ded anflewhjich
225 [err 1 ] 226 :
lerr] 11 LTJ& T nega&?&& inotropic action. 997 [err] 114
[err] The present invepgion refppgrtolthose copppupds
229 [errinidB, trom[8 Edncentration of 107 g/mL upuards239ause an
[err] 124 Lerrl ' X 231 F 126
[err] at least 25% augmentatijep of the[éppfrig§1on of[é ]1so—
533 | [er[%tédfleft atPiah of the guinea pig heart. 234
err] 145 err 46
[err] The examples 1n2§%e table[gprgli9LLows %E?P] %
239 [err#os1t1ve inotropic or conttd48tion-aufmenting action by at
?g?}] 150 [errlefég TS% of [E5hé& of the compounds accoggéng to[ehg41nvgnt-
[err] ion. . 245 . [err] 157 [err]
246 [err]1dHBe [err] 247
[err] 159 [err] : - 248 [err] 164
[gvf] _ 250 [err] 167 [ err]-
251 [errgxdmPle Coheentration Example Concentrdbion [err]
173 [err]"gz4 O#eséli&ZSSub- [ﬁBE] 177 of[gc%hve sub-
stance in g/ml stance in g/ml
1 1077 - -3 1077
2 10°* 35 10-¢
3 10 36 10°¢
4 3x1077 37 107
5 10 38 107¢
6 10-7 . 40 10°¢
7 10°7 41 10°¢
8 10°* 42 10-%
9 1077 a 107
10 107’ 4“4 107¢
1 10" _ :g 13_:
12 10°¢ -
13 10 o .
. 14 10:' 59 10-*
~ e o e
17 107 o i
18 3x107" 67 -
19 10-* 3x10”
20 3x1077 .68 3x1077 -
21 1077 . 107
2 w0 73 o
23 3x10°7 77 10~¢
24 1072 78 3x107¢
25 107 79 10~
26 1077 80 107
27 1077 86 107
g? 1077 88 107
32 . - ba

This Sheet Has Been Replaced
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179 [err] 181 [err] 186 [err] 187 [err] 189 mz [err]

190 [err] 191 [err] 193 - [err] 195 [err] |96 [err]
197 - [err] 198 [err] 199 [err] This is the replacenent date
Dat e: - 24 - The conpounds according 2® +he invention show an unexpected

and val uabl e pharmacol ogi cal spectrum of action. They can serve as cardiac
stimilants for_inproving cardiac contractility. Furtherpnre, by virtue of
\S/ fact that examdey Immeréhec.ﬁerr]eksﬁbux. Intchheeael-heaoahey can be
ed as anti hypot ensi ves reduci ng bl ood sugar, f egreasi ng the
swel | i ng of s m::nb‘r‘%m‘%%t VG IR A mf?‘ﬁenm ng the® gaFftéHa ﬂ'g
bal ance. The conpounds segw¢eli g domt he i nvention castbﬂcéOmogWutted in a
known manner to the cusfomary fornulatiopg. The novel gctive substances can
be converted i 8 a knowﬂomanner to the cugjfomary for Qtions such as
tabl et s, capsu@} , Sugafg-coated tablets,Rills, granygates, aerosols,
syrups, enul siqgfis, suspensi ons and sol utgzans, by 15 +ter®ing inert,
non-t oxi c, phabaaceut i c1al'1y sui tabLe veh#asl es or sol @en@'s I n each case,
the ther apeutﬂoally act3®¥ conpound shoufd be present@gt concentrations of
about 0. 5- to % by we} ght of the totalgﬁglxture thdg-.us i n amounts which
are suffici ent 0 obt algg({ohe dosage rangsyygi ven. 20 49-s The
formul ati ons a,r,g prepargd; for exanple, g extending fole active substances
K~t’h sol vents amd/ or vetortl es, i.f desireek9 by using ewid sifiers and/ or
di sper- sing ag'%nts, it:g[)jai ng possi bl e, gggr exanpl e, }gf: wat er is

_ 124 10°° 232 107
\\/ 126 10°* 233 10°
= 132 1077 234 10°*
144 1077 235 3x10°5
145 1077 236 10°¢ =
146 107 239 KB 10':
147 1077 2 ax10”
148 1077 241 1077
149 1077 . 242 3x1077
152 o 1077 245 3x1077
156 3Ix10°7 246 3Ix10°7
157 10°¢ 247 10°¢
158 107 248 3x10°7
150 :g_: 250 3x 1077
:g; 0 :g; ' ;i 107
10°¢
e 107
174 107¢
175 107*
177 07¢
179 3x1077
. 107
. :g; 10
187 1077
189 3x1077
190 10°¢
191 107°
193 1077
195 . 3x10°¢
196 107
197 Ix10"*
198 3x10°7
199 3x10°"
200 1077
202 1077
203 10°¢
208 1077
210 3x10"*
211 10°¢
212 3x1077
214 Ix10°*
215 Ix1077

216 10°¢ . This Sheet Has Been Re m
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useﬂus?&eétmsnbe fated t 0 use organic solvents as auxiliary 25 sol velniﬂs

Auxi | s are, for exanple: Water, non-toxic organic solvents
such for exanple crude oil fractlons) veget abl e oiLs (for
anu /sesane oil), alcohols (for2exanple ethyl 30 al cohol,

gl ycerol) glycol's (fPHe CxXdipd&ndé owéeﬂaaﬂ?yssl th@Oi V' Pé MY 1SN Cs W CHM ) ,
solid vehlcles such as, ,for ex tura neral powders (for exapple

a
kaol i ns, clays! unexpechsd cﬁ%ﬂk’aPp?mgﬁe? Erefee %?‘b%hd%?%chQﬂ ek adpt ton.
hi ghLy di spersHieyitakasesvé i gat espdiscgat smuﬁtonitexwpl tmBhov trdiec andli a¢ LK

d gl f d
caters. polyors ST ERK fhiy V' By e RERRE & POV BN R BB RE At 1 8E
aryl sul pho te%be¥d1%9E¢%$mgtbgeﬁ!s (fmeQXan@te thgn¢mhl8ume¢1ecmmsbe
li quors, net hyﬁé:@éléQOMH%ﬁ’éP@n@p\%POlVN* nyw.yemg BO86a {@éér' Sfé{n

repl acenent sheet Dafe: Lubricants exanpl e
magnesi um st et MG LHRe stwakt Engc? %Hﬂ°%%dWﬁM?T%M??Ia%ﬁlﬁ%ﬁte) The

adﬁ}Plstratlon1ﬂﬁL@fT£iﬁ@ hg gﬂ[fhﬁn@OﬂU@ﬂd 5509@&Tfanner preferably

orally or parentera ticulLar. per ua L nt ravenousl I n

the case of oral use, YQ%\b‘f% %°"é?fi %‘TC%B‘EJ?E% L g‘be %{%\"ﬁ"’“n %Ig? tlon

tlo t he vehl@l esqnnmttmem addndvwivesasnen te sh)eilcjmt:amaayefocmhbaui'rons.

qubonate and dlcaLC| aggggpgeggﬁg ¥ﬁ$@sa%¥ﬁr%§t{09ve@€§ ﬂﬁ such
0 S er nor

as starch, preferably 1 pot a ? arch atln and 't
| ubri- cants mragnmwfestmnﬂse eawat@magbdmmmbmt W"%uﬂpﬂatésahélbt%ﬂ:%um

can al so be U%Jﬁeéﬂ@@éaf%ﬁﬂed'f‘aEt"@tQasﬁwpisa%'@@h‘@l&'&?em' ons
and/.or elixirs which are inten- ded for oral use, be5|d t he

abbdVement i onePBI s Sur i BETYP S %‘r‘#%l?/“%f ?‘é%?%“?h?)‘r‘%v?'hﬁ %ﬁ'e‘l‘lf 50R% - gh¥s

can be addisl tus ing hinéct) ieon+ibek big epha FhicPat oAbl pl s@ileabl 8t veh i Oles.
solutions of the active subsfﬁnces i n. conbj nat# n with SU|g82 agL ﬁgid -
0

vehicl es can BE usse'd"efkbs '? c%%?‘lér ﬁ'e eT%p%‘thﬁ?

i ntravenous c¢ompound should be present at concentrations of about 0.5
to 90% by weight of the total mixture, that is in amounts
which are sufficient to obtain the dosage range given.:

20 The formulations are prepared, for example, by
extending the active substances with solvents and/or
~vehicles, if desired, by using emulsifiers and/or disper~
sing agents, it being possible, for example, if water is
‘used as the diluent, to use organic solvents as auxiliary
25 solvents.
o Auxiliary substances are, for example:
-Water, non-toxic organic solvents such as paraffins
(for example crude oil fractions), vegetable oils (for
example peanut/sesame oil), alcohols (for example ethyl
30 alcohol, glyceraol), glycols (for example propylene glycol,
polyethylene §Lycol), solid vehicles such as, for example,
natural mineral powders (for example kaolins, clays,
taléum, chalk), synthetic mineral powders (for example
highly dispersed silica, siliéates), sugars (for example
35 cane and milk sugar and glucose), emulsifiers (for example
~ polyoxyethylene fatty acid esters, polyoxyethylene fatty
alcohol ethers, alkylsulphonates and arylsulphonates),
dispersing agents (for example lignin, sulphite waste
Liquors, methylcellulose, starch and polyvinylpyrrolidone)



NT15d Shadt Hay Bet: ﬁ:@é anounts of about 0.001 to 1 ng/kg, preferatiﬂf about

0 01 t body weight to obtain effective results, and in oral
adnlm

sage is about 0.01 to 20 ny/ kg, preferably 0.1 to 10
5 weight. Neverthel ess, +n2Somre cases it may be necessary to

deV|ate fromt a ti o] e gh f the
t est ‘ani mal orggﬁ pﬁgphgfﬁgg E?Q ﬁf%ﬁg?g hggpgg gﬂdsQ g¥a ﬁél%amén t he
tiype of anlnalsaﬁarﬂﬁsasmdindﬂVEGQaumbéhuvvbuﬁutoh@tdé-the nedlcanent or

the type thereof on Itﬁefeamwhastpaeaaﬁ RbecdaPeeerou@tehvaheakowbbﬁh It is
given. Thus, in_sone cases It na¥e e suffi- cient to nake do wth Less than

t he predetern1ﬁéﬁ"ﬁ+nﬂﬁﬂﬂ?§nnﬁﬁ? fABLEagrRh LYt REr PREBBEFAL LippdP PRSIt

mentioned 35 mistuberepeecdrdualiyl argentaavenbasdyc gilwehhet case of
recommended to Sy ;ead th gkgfgr a_day _i.n _several _individual, doses.

i dentical dosa8&%raf3g’; Ra&8%r of FuSRYFAenuAhACNSaNER 8, ﬂﬂafdﬁg§ been

sai d above equdlibyg appthesvehepées mentioned, additives such as sodiigmi s

ahEtLSE'gCﬁngEr§P§§é ebf aéﬁéﬁé?ﬁonaﬁe Zﬁd dPESRR5h' BROSHATREC LA RNRY

1, 4- di hydr o- 5, 7Jahh§dveru95r3on sfp9VPaFﬁesssaaﬁso§yea9e,[erﬁreseb&wn| each

of ethyl 44gcepgxyts- 9¥QPHE¥r§E€at¢hhth3tR€‘UQREOtOPﬁPQh@?ﬁore, Lubr1-
2 rlfluoroneté%PEenzaLgeh de were.reflLuxed in nolL

hours, subsequ v freaca RFFﬂeﬁ’ﬁmoFtBBfé§§ruﬁPH9&PoiPHé’ nd“ﬁB%EéG f or
15 anot her houandAtéktumoobhnglsbhbBepusddcfonazapteti-piakangd Wihh the

vt sodi um chlogi ge BLALULE G0SpERETAALbh7RY, LSNPS AT oFecliteeh2
2- Mt hyl - 4- ( 3- dedhbappheayLyss, okes idds the abovementioned auxiliaries a

_d'hydro 3, ?sd'O¥ﬂﬁeiyr9F3t4sPLD¥ﬁ?¢BO¢n§'SBEHQ§YE?tByL%rELnPB%p%B%%BOQo :
anal ogous to Exanpl e u3|ng -
the active substances.

For parenteral administration, solutions of the
active substances in combination with suitable liquid
vehicles can be used.

20 In general, it is advantageous in intravenous
administration to give amounts of about 0.001 to 1 mg/kg,
preferably about 0.01 to 0.5 mg/kg of body weight to obtain
effective results, and in oral administration the dosage is
about 0.01 to 20 mg/kg, preferably 0.1 to 10 mg/kg of body

25 weight.

' Nevertheless, in some cases it may be necessary to
deviate from the amounts mentioned, depending on the body
weight of the test animal or on the method of admini-
stration and also depending on the type of animal and its

30 individual behaviour towards the medicament or the type
thereof on its formulation and the date or interval at
which it is given. Thus, in some cases it may be suffi-
cient to make do with less than the predetermined minimum
amount, whereas in other cases the upper Limit mentioned

35 must be exceeded. If Larger amounts are given it is
recommended to spread them over a day in several individual
doses. An identical dosage range is intended for use in
human medicine. What has been said above equally applies
there. .



30 benzald ¢ed?-t ri f1 uor onmet hyLbenzal dehyde. Yi elLd: ?@1@of
theory; mp H Le 3 EthyL 2-nethyL-4-(3-chLorophenylL)-5-0ko-1, 4-
di hydr o- 5, 7 3, 4- b] pyri di ne- 3-carboxyLate This is the
repl acement sheet Date: 27/2/93 . - 2% 26[err] Preparation anal ogous to
ExanpLe 1 usin ' ep hyde instead of
2- tTIflu0f0ﬂEtﬂ9€ %ﬁég ggh amaEgngeLd 50% of theory; mp.: [err] ExanplLe
4\EropyL 2- nethylmnl€31chLorophenyL) 5- oxo-1, 4-

ydro-5, 7- d'hydrOfUEQﬁit4zka¥ﬁyUL@e(§ Eﬁﬁ?@ﬁxkaheaa9t£he 9@pa§aak9n

anaLogous to ExampLe 1 [Lacupa] .3-chl orobenz- e’ 1l nstea

2- trlfluoronetﬁyfb@hﬁéﬂﬂ%ﬁ?d@ ﬂhHYBF849[°§3aﬁTh89Y6ﬂ6hﬂ?e3rﬁ§fBaHYthéthyI
3-am nocrot®nate. YielLd: 42% of theg :[err] 25 ExanpLe 5 PropyL
2- met hyL- 4- (3-ni t rophenyl) - 5- oxo0- 1, 4 -
di hydro-5, 7-di hydr of ur o[ 3, 4- b] pyri di
Preparation anal ogous to Exanple 1 usjng,

scar boxyLate NO2 [err] 35
3-nitrobenz- alLdehyde i nstead of

2-trifLuoronet hyLbenzaldehyde,, @rooyh;S am nocrotonate instead of ethy
3-am nocrotonate. Yield: 50@60? :[err] This is the replacenent
sheet Date: 27/2/93 - 28 - Exanplie § Is@propyl

2-nethy| 44¢3-tri f Luor omet hyl phenyl

- 0xo0-1, 4- dlhygé mmoz gégxdrgfuro

’éﬁ bl£’¥£' di Qe car bole at e

oxobutyrat , ethyt
3-aminocrotonate and Z—tr1fluoromethylbenzaldehyde were
refluxed in 100 mL of ethanol for 24 hours, subsequently
LN treated with 2 g of potassium hydroxide and boiled for
15 another hour. After cooling, the product uas.precipitated A
with a water/sodium chloride mixture and recrystallized
from methanol. _
Yield: 45% of theory; m.p.:195%C.
Example 2
20 Ethyl 2-methyl-4-(3-methoxyphenyl)-5-oxo0-1,4-
dihydro-5,7-dihydrofurol3,4~blpyridine-3~carboxylate

=

25 ?
o HsC,00C
N
CH, H

Preparation anatlogous to Example 1 using 3-methoxy-
30 benzaldehyde instead of Z-trifLuoromethylbenzaldehyde.
Yield: 30% of theory; m.p.: 180°¢C.
Example 3
Ethyl 2-methyl-4-(3-chlorophenyl)-5-oxo0~1,4~
dihydro-5,7-dihydrofurol3,4-blpyridine-3-carboxylate



[err] Preparatlo% anal us to ExanpLe 1 using isopropyl 3- aninqbﬁotonate

i nstead ofT onate. 15 YielLd: 18% of theory; mp. :219-[err]
ExanpLe 7 B H d -(2-trifLuoronet hyl phenylL) - 5- oxo- -
1, 4-di hydro o[ 3, 4-b] pyri dt &% 3=carboxyl ate [err] Preparation

anal ogous to Exanple 1 using butyl 3-am noAac¥dtonate instead of ethyl

3-dam nocrotonate. YielLd: 10X of theory; ¥ 194-[err] ExanpLe 8 30

R- Met hoxyet hyl 2-met hyL-4-(2-trifLuoromet kylbhenyl) -

5-0x0-1, 4-di hydro-5, 7-di hydrof uro[ 3, 4-b] - pyfri di ne-3- carboxylLate [err]

Preparati on anaLogous to ExanpLe | using 2-jmephoxyethyl This is the

repl acenent sheet Dat-e: 27/2/93 -Hédot_3-jamilinocr ot onat e i nstead of ethyl

3-am nocrot®onate. Yield: 16% of theory DN 6 [err] ExanplLe 9 EthyL

2- met'hyL- 4- (2- benzyl t hi ophenyl ) -5-o0xo0-1, 4

dihydro-5,7-dihydrofuro[3,4-b]pyridine-3'p. DS yIate [err] Preparation

anal ogous to ExanpLe | using 2-benzylthi 02 Henzal dehyde instead of

(From ELG). Bt g Yot odus e Eanill O] 1o RRg 3 Ehborodeg Ler T
X

di hydro-5, 7- dl%Nﬁ? Qﬁcﬂﬁﬁgg%ﬁrﬂﬁl Rifl %ﬁ%ﬁ&?%%féﬁ €§¢13¢¥%$aratlon

anal ogous 1® Bxagide sloxjsaﬂgtreedm;hyﬁmnz 194 Yehyde instead of

%&rifl uoronet%nfﬁib{ai dehyde. Yield: 45% mp. 196-[err] ExanpLe 11 35
[6Fr] 33.8 g ( ) of diethyl 2-am no-1, 4-di hydro-2, 6-
Propyl 2-methyl-4-(3~chlorophenyl)-5-oxo0-1,64-

dihydro-S,?—dihydrofuro[3,4-b]pyridine-S-carboxylate
C

N ' | .
15 : (:j/ )

0
CH;-CH~CH—00C 4
. ' \\o

20 CHs g
Preparation analogous to example 1 using 3-chlorobenz-
. aldehyde instead of 2-trifluoromethylbenzaldehyde and
propyl 3-aminocrotonate instead of'ethyl 3-aminocrotonate.
Yield: 42% of theory; m.p.:166%C.
25 Examplé 5
Propyl 2-methyl-4-(3-nitrophenyl)-5-ox0-1,4~

dihydre-5,7-dihydrofurol3,4-blpyridine-3-carboxylate
NO,

. e

CHx~CH~CH~00C

o]
|

| | °
CH, )

35 Preparation analogous to Example 1 using 3-nitrobenz-
aldehyde instead of 2-trifluoromethylbenzaldehyde and
propyl 3-aminocrotonate instead of ethyl 3-aminocrotonate.
Yield: 50% of theory; m.p.: 196°C |



di net hyl - 4- ’(hk—Sheet ¢dri di ne- 3, 5-di carboxyl ate were sti rred[[t/oget her
wth 14.6 ¢ |chIoronEthyI enedi net hyl amoni um chLori de in
200 m  of ch s is the replacenent sheet Date: 27/2/93 - 30
- for 2 hours a err The m xture was +hgg sooled with ice, and the
precipitate maE Egrgd off with suction and taken up in a cold 10%
strength sodi um |carbonate solu- tion. The aqueous phase was extracted
everal tines with 5 heebpbenk 2hhethpb-4Bf§rhgibluohemerbybrbenpltr Na2SO4
and renoval Ofslaeoswxeanhfurmﬁtth%yaPo@avsc 845pgpf #9dGRE-SbeOry) Of
the reaction product of i ng point err] nple 12 10
Met hyl 1, 4- di h§#FRo»Y hdtRy| - 5- oxo- 7, 7- pent a-
nmet hyl ene-45(2' - ni trophenyl) - 7Fprrano[4 3-b ri dine- 3-carboxylate 15
NO2 [err] 20 4.6 g of 6, 6-pentanethyl enetetr ropyran-2,4-dione 3.8 g of
2-ni trobenzal dehyde and 2.9 g of nethyl 3-a crotonate are refluxed in:
100 ml . of ethanol/glacial acetic acid (5:1) flor S0 hours. After cooling to
roomtenpera- 25 ture, the precipitaCe is filtered off with suction.
Recrystal lization from ethanol gives Yrgo688%lof It heory) of mp.: [err]
Exanpl e 13 Ethyl 1, 4-di hydro-2, 7-di nef hyl - 4Y?2' hyl - 30
phenyl ) - 5- g o- 7Fprran[4 3- b]pyrldlﬁﬁl3 carb X [err] A solution of 4.3
of 6-nthyltetrahydropyran-2, 4-dione, met hyl benzal dehyde and
K3’g of ethyl This is the replacenent sheg 271 2/ 93

3 Bat e:

Preparation analogous to Example 1 usihg isopropyl 3-

o : aminocrotonate instead of ethyl 3-aminocrotonate.
15 Yield: 18% of theory; m.p.:219-223%C. )
Example 7

Butyl 2-methyl-4-(2-trifluoromethylphenyl)-5-oxo-
1,4-dihydro-5,7-dihydrofurol(3, 4~-blpyridine-3~carboxylate
- 0,
' CF,
o)

HC,00C
I ] 0
25 cHy N |
Preparation analogous to Example 1 using butyl 3-amino-

crotonate instead of ethyl 3~-aminocrotonate.
Yield: 10% of theory; m.p.:194—195°c.

Example 8
30 _ 2- -Methoxyethyl 2-methyl-4-(2~ tr1fluoromethylphenyl)-

S-ox0-1,4-dihydro~5,7-dihydrofurol3,4-bl-pyridine-3-

carboxylate

CF;
35 (o}
CH30~(CH,),00C |
I | o
CH, N

Preparation analogous to Example 1 using meethcxyethyl



- 31 - 3-afh 1 efluxed in 80 nl of ethanol/glacial acegic acid
(5:1) for 14 xture is.concen- trated in vacuo, and the residue
is recrystalll anol: 5.3 g (50X of theory) of mp.: [err] The

foll owi ng were obtai ned anaLogously: Exande-14 Et hyl

1, 4-di hydro- 2,«/-di c4-(3 -11] r Oz ams

nethjlphenyl)-%-%&g? %??%ég 4{%&%{%@r$ﬁi%€bé§c%r%%&@gcigﬁ%P%ﬁeh1p.: 210C.
[err] Exanpl e YiteWds 4% 10 #1- thenmy n- @ 7 i iR4hY27 %€ (2" - chl or o-
phenyl ) - 5- oxo-gthmyr &gl 4, 3- b] pyri di ne-4-carboxylate of mp.: 252-[err]
[err] Exanple 16 clopentyl 1, 4-di hydro-2, 6-di net hyl -3-nitro-4-

(3-ni trophenyl ) pyri diffest crBtRY rd &Thenast gh fpgeny bht5-fo-1,4-

3-ni trobenzil deinyer o %, 7-ed 1 hydreb £ Weet 31045 -5 § yir 167 Pe -3 < a fb o) Y a €

cycLopentyL B-ami no- crotonate and 10.3 g (0.1 nol) of nitroacetone in 150

m This is the replacenent sheet Dat - 32 -_of ethanol for 6 hours.
The reaction m xture is cool ed, the { BicH y | Led off in vacuo, the
oily residue is taken up in a small angunt of c of orm and chr omat ogr aph-

ed on a silica gel columm, using chlor-fq6n1mﬁth the addi- 5 tion of

met hanol . The fractions containing thetrepction product are concentrat ed,
the residugg[lacuna] in a small B0 \sopropdH, nitrodi hydropyridi ne
c(%§tallized in yellow crystals of [ point [err] Yield: 37% of

thBory. 10 Exanple 17 8-n-propoxyet hy\ 2 di hydr o- 2, 6-di met hyl -3-nitro-
4-(3-nitropheny|)pyridine-5-carboxy@%ﬂ§ - [err]

_ Preparation analogous to Example 1 using Z—bénzylthio-
Nt benzaldehyde instead of 2-trifluoromethylbenzaldehyde.

15 Yield: 31% of theory; m.p.: 189-190%C (from EtOH). )
Example 10

Ethyl 2-methyl-4-(2-methylphenyl)-5-oxo0~1,4~
dihydro~5,7~dihydrofurol3,4-blpyridine-3-carboxylate

20
25
W Preparation analogous to Example 1 using 2-methylbenz-
N aldehyde instead of 2-trifluoromethylbenzaldehyde.
Yield: 45%, m.p. 196-198°C.
Example 11
30 _ _ NO,
0
HsC,0,C
VAN :
HsC g N(CHy)
35

33.8 g (90 mmol) of diethyl 2-amino-1,4~-dihydro-2,6-
~dimethyl-4-(2-nitrophenyl)pyridine-3,5~dicarboxylate were

stirred together with 14.6 g (90 mmol) of dichloromethyl-

enedimethylammonium chloride in 200 mlL of chlorobenzene



20 15.1 $1 F&robenzaldehyde are refluxed togethef@%nth 18. 8
g (0.1 nDI) u oxyethyl aceto- acetate and 10.2 g (0.1 nol) of
2- am no- 1- n|t n 150 of ethanol for 6 hours. After cooling,

the sol- vent is distilled off in vacuo- 3beoily residue is taken 25 up in

a smal | . amount ¢gf £h} o p§ 05 1 8§ Chr PRRL POK EPPEDy 9 e | L SSU 881y $Oh UM
usi'ng chloroformwi th the addition of nethanol. The fractions contalnln&
t

KT? product ar&Cton@ndchbe RERC 1R hkatesyatel 1ktessd o th Yhth swefioandy
|sopropanoltamehr@dlhudsoavrddtmr §fy§ﬁ@ihli@m1mm yet asopdt €rystat+ s of
mel ti ng point Eerr] | d: 41% of t heor FP %
1, 4- di hydr o- 2, &?net f- EF%F%H?n??iFﬁ. %Fn?¥ CRLS Y RORY of HRe S i Eh
This is theSrepétheteme sheetidatie:0ry P7d 2003the exBRBactP306e O Nﬂz&onnl) of
2-nitro-1-(3-n o] b n d
2. o no- 1 ni 11504 praoial f HAETS oL o ERF BRCAHP APl fod RV P08 9o
After cooling, {46k %BIVEﬁ?f¥§ ﬂfst#?léﬂ?6¥i°"n90%iﬂﬁt QﬁemﬁﬂFyﬂﬂe%?Hﬁé is 5
taken up in chfopof of 1y apggehy omat ogr aphed on a silica gel colum using
chloroformw th the ad?%tlon of methanol. The. product forns yell ow
crystals of neF¥?MRlPolht 237-2400C (Dec.) in isopropanol. Yield: 38% of
t heory. 101@xanpl e 19Mé8h7ﬂ A&t dplopd y- 2 -om &yt B-dbo~ TR fiyénta-

4- di hydr o- 2, hyl ¢4 (45 t ate of
Mol ¢ ng. poi B 0 EERE THeLE) 1 AR L P ROt e ISP REINE D' C, O

mol of pyrldlhEC4=denhyde mnth 50 mmol of methyl acetoacetate and 50 mmol
of 2-am no-1-nitro-1- propene in ethanol.[jtfld: 19% of theory. 25 Exanple

20
"

NO,

15

20 _
4.6 g of 6,6-pentamethylenetetrahydropyran-z,ﬁ-dione,
3.8 g of 2-nitrobenzaldehyde and 2.9 g of methyl 3-amino-
crotonate are refluxed in 100 ml of ethanol/glacial acetic
acid (5:1) for 10 hours. After cooling to room tempera-
25 ture, the precipitate is filtered off with suction.
Recrystallization from ethanol gives 6 g (58% of theory)
- of m.p.: 228%.
Example 13 _
Ethyl 1,4-dihydro-2,7-dimethyl-4~(2'-methyl-
30 phenyl)-5-oxo-7H-pyranol4,3-blpyridine-3-carboxylate

35

A solution of 4.3 g of 6-methyLtetréhydropyran-2,4-dione,
4.0 g of 2-methylbenzaldehyde and 4.3 g of ethyl



[err] 301 @dExanpl e 16, nethyl 1, 4-di hydro-2, 6-di - (h
*et hyl - iﬁ ﬁ i f1 uoronet hyl phenyl ) pyri di ne-5- carboxyl ate of
neltlng sopropanol ) was 35 obtained by reaction of 50 nmol
of 3-trifluoronethyL- benzal dehyde with-5®1nmol of nitroacetone and 50 nmol

of nethyl B- ansﬂaﬂros@me@naé@ etd rédLlhRédt PROSY . mU NG £ é@hﬁﬁ@ti%@é@ﬁ@ﬂﬁnt

sheet Date: : npg ? &err% Anal ogous
i, 4- di hydro- 2, %F%ﬁ‘cn%$h€ h 1 for al 2hﬂ?f?ophﬁﬁ%lﬂb&Y?Bﬁnb§5°%%ﬁ%%xyLate
10 of nelLting pﬂaﬂ;d 19.00ﬁéusppawaﬂm)rw$d@btasnedcbysteam:m Hf o0 -nmoI
of 2- n|trobenz h n|tr tone a mmoL of met hyl
B—anlnocrotonaf Xg vi?é 8%¢¥D Bs ?f%e’ oﬁhﬂ g?%§ﬁk 12% of theory.
15 ExanplLe 22TEbC?ahb@wth 1¢ﬂedohydrmea SndanOHyLys nitro-4-(4-
FltrfphenyL)EKé{g@p4 ° gboxylgtezgerr] AnalLogousLy to Exanple 18,
err] - cyanoet hy | ro-
di et hyL- 3-ni tro-4- (3Ehh¥¥obh@h?LBb?F?ﬁ?né’%l%&bekyiaﬁ%'b¥'hﬁlﬂ?ﬁﬁ‘p0|nt
2100C (i sopr opgéaeny Lwﬁénpbtasn@ﬁobWerﬁsan&topsoﬁléprnmvﬁeoi -carboxy-
2-nitro-1-(3- n{tro ggenyL 1%? ne 3- one with 50 mmoL of B-cyanoet hyL
ani nocr ot onat e* # 1€ 190 P ot 30 YielLd: 33%of theory. ExanpLe 23
[err] AnalLogousLy to ExanplLe 18, nethyl a4- di hydro- 2, 6-di -
net hyL- 4- (2- met hoxyphenyl) - 3-ni tropyri di
0C (et hanoL) was obtained by reactio
Date 27/ 2/ 93

[$is is the replacement sheet

CdOCsz

HaC N CHs ]
Example 15
Methyl 1,4-dihydro-2,7-dimethyl-4-(2'~-chloro-

phenyl)-5-oxo-7H-pyranol4,3-blpyridine-4~-carboxylate of
m.p.: 252-254%.

Cl

COOCH;,

CH;

Example 16
Cyclopentyl 1,4- d1hydro -2, 6 d1methyl -3-nitro-4-

(3-nitrophenyl)pyridine-5-carboxylate
NO,

H;C N CH,
15.1 g (0.1 mol) of 3—nitrobenzaldehyde are refluxed

together with 16.9 g (0.1 mol) of cyclopentyl B-amino-
crotonate and 10.3 g (0.1 mol) of nitroacetone in 150 ml



- 35 - 2- met hoxybenzyl i di ne acet oacetate and[@ﬁ'nnnl
of 2- anrn H ene [sic] in ethanol. Yield: 44%of theory. Exanple
24 5- [err] o Exanple 18, B-trifluoroethyl 1,4-di-hydro-

2, 6-di met hyl - 3-ni tro-4-(3- ni trophenyL) pyrgdi Ae- 5- carboxy | ate of melting

oint [err et ban S t ai action.,of [et rrtluoro

g-nrfrgbenLyfiégnggéégpg<f§2 8 ngPa?y &thrﬁggﬁfﬂg[ﬂ1 r% 1spF8 gﬁgy

'thanol Yi el dthe@gsebfenhedsydibrakped QSf[enrYaﬁnaLogbasbyLYorERadpee116
thyl 1, 4-di hygdgpgg. @pdkn 49small amount of cQL?rofor? and chromato ;ph-

nethyl 3 nitro-4-(pyridylL)-3-pyridine-5-carbo ate of nel tlngm20|n err|
(i sopr opanol ) aasoabeaﬁhéacsygﬁbaeersnnofugyasdrhboeoapuehyae b addir
E;(am lnocr28t[enateoaAndlfnh&taaﬁelonerhe ﬁbae%“sz{ﬁef‘di‘ngoihéhft@ﬁy“ﬁﬂ N
anmpl e err nal ogous e net 1 H e I OpI yl)-
G bydro o BFARHEE ngre e AnERBE) AR RR e the cAPBANYE ab Lo BR A 108 BBRLE
[err] (|sopropamohhtma$ dbbpropdnby,radtrodih¥drepysitheer epystaebbntedheet

Date: 2712193 in yedlor EhyEhERZUbILLOUTREabISH T IO

2-am no- 1- nltro 1- ene aceto e in e@hanol Yi eLd: 21% of
t heory- Exaané‘EVdB géﬁr?flcheﬂnahogousLy to ExanpLe 16, methylL.
1,4-dihydreg2, BxdhpLe 17

-/ B-n-propoxyethyl 1,4-dihydro-2,6-dimethyl-3-nitro-~
4~(3-nitrophenyl)pyridine-5-carboxylate
NO,
e
15 i

O.N COgCHZCH-z—O—CHz—CHz-CH;,
o’ "N” “CH
Hy,C H 3

20 15.1 g (0.1 mol) of 3-nitrobenzaldehyde are refluxed
together with 18.8 g (0.1 mol) of B-n-propoxyethyl aceto-
- acetate and 10.2 g (0.1 mol) of 2-amino-1-nitro-1-propene
in 150 ml of ethanol for 6 hours. After cooling, the sol-
.vent is distilled off in vacuo, the oily residue is taken
25 up in a small amount of chloroform and chromatographed on
a silica gel column using chloroform with the addition of
methanol. The fractions containing the product are con-
centrated, the residue is taken up in a small amount of
isopropanol, nitrodihydropyridine crystallized in yeltow
30 crystals of melting point 161%c.
Yield: 41X of theory.

Example 18.
_ 1,4-dihydro-2,6~dimethyl~3,5-dinitro-4-(3-nitro-
phenyl)pyridine - \ NO,
35 : |
V4
0N NO,

He” N° “CHy



met hyl - 3This 8 oronethylphenyl)pyridine 5- carboxylatdébf
mel ting p | tﬁil anol ) was obtained by reaction of
2- trlfluor ehyde with nmethyl B-am nocrotonate and nitroacetone
in ethanol. 15 Yield: 36% of theory. ExadBle 28 [err] Anal ogously to
Exanpl e 16, me h phenyl - -
dlhydro 2, 6- d|%§¥ﬁ ? g& ! ﬁ9[9rpgl%eﬁééggr%0§3lg1gr%? igyl) ?l%Ut%%lat

[tlerr] (isopr opamLanwa%Oo%t a. Qe 1bpot daefi Zmamnr&hw bb‘ei‘lzal‘%lléhWeaW’t h

\fhyl B'a”1nOSéﬂl@ﬂ@Be1ﬁnd50lh[06$e§9ﬁ9nb0 ﬁbham2|hoﬂ$§1d AfEEP OfobDERG Y -

Eé?ﬂg:elzg g?h§p5233L&gnt is distilled of¥]1ﬁn9L99895LXe oi apgé$d&§’is

met hyl - 3- ni rotdke¢a- uplﬁhuohbaebhoxyphadybhpynadogeaﬁhedaoboxytatécafgel

mel ti ng point o] [ I
methyl 2t crif1 §869Hn ke IRCBREGHo LUPE QTLA, B DHaLERh' 85 foyRRnSTY Fhe
nethoxybenzyLlHeaéuebt6&C@§avelhpvhcsﬂshﬂb$ of mebhing-pointt23712493bene
in ethanol. Yigpde $9¥hoﬂsgbgg&ynoﬁxanple 30 [err]
The treatnent of Ierr% cyanoet 1, 4-di hydro-2, 6-di net hyl - 10
3-nitro-4-(2-t¥ietdar ﬁ%tﬂ§lbh§ﬂ9¥)pyr|d|ne 5- carboxyLate in [sic] 1.2
equi val ent soof epawgeei s hydr oxi de i n aqueous et hyLene gl ycolL di net hyl
ether at roomtenperature gives, after Agidification with di Lute HC

-di hydro-2,6- dinmethyL-3-nitro-4-(2 { f Luor onet hyl phenyL) pyri di ne-5- 15
carboxylic acid of  neLting point [err] {(geconposition) (nethanolL). Yield:
89X of theory. Exanple 31 25 [err]
1, 4- Di hydro- 2, 6-di net hyl - 3-ni tro-4-@.Ngi
pym-di ne- 5- car boxyl-ic acid (Exanpl e 30

15

(ugsapemt hyl phenyl ) -

Analogously to Example 16, methyl 1,4-dihydro-2,6-di-
methyl-4-(4-pyridyl)-3-nitropyridine-5-carboxylate of

20 melting point 210% (Dec.) (isopropanol) was obtained by
reaction of 50 mmol of pyridine-4-aldehyde with 50 mmol of
methyl acetoacetate and 50 mmol of 2-amino-1-nitro-1-
propene in ethanol.
Yield: 19% of theory.

25 Example 20 CFs
-
OzN CO,CH,
30 . HsC g CH,

Analogously to Example 16, methyl 1,4-dihydro-2,6-di--
methyL-B—nitrofA-(S-trifluoromethylphehyl)pyridine-S-
carboxylate of melting point 175°C (isopropanol) was

35 obtained by reaction of 50 mmol of 3-trifluoromethyl-
benzaldehyde with 50 mmol of nitroacetone and 50 mmol of
methyl B8-aminocrotonate.
Yield: 42% of theory.

e e —————— .



to give 1,478 s Beeg 1 hyL-3-nitro-4-(trifLuoromnethyl - (GF
phenyL) pyri di 1 H H tative yielLd upon heating in 30 ethanoL with
t he addition suLphuric acid. MeLting point: [err] Exanple 32

[err] Anal ogously to ExanpLe 18, ethyL %, 34dihydro-2,6-dinmethyL- This is
t he [6p|acenenEX?H8gL te: 27/2/93 - 38 -

‘4-(2-tolyL)-3-nitropyridi ne-5-carboxyl ate mel ting point 1550C
(L§opropanol) was obt ai ned by reaction ofleZle 2- net hyl benzyl i dene
acetoacetate with 2-am no-1-nitro-1- prope \Whethanol . 5 Yield: 42% of
theory. Exanple 33 Diethyl 2-acetylLam no-4, -d?ﬁethyl-1,4-dihydro-

pyri di ne- 3, 5-di carboxyLate [err] 8 9H£0? YOt di et hy

2-am no-4, 65di net hyl -1, 4-di - 15 hydropyri e- 3, 5-di carboxyl ate are
refluxed in 100 ml. of acetic anhydride hours. The mixture is
evaporated to dryness in vacuo, and th#:Ged) duehi s recrystallized from
ethanol. Yield: 5.4 g (58% of theory) of mp.:[err] 20 Exanple 34 Ethyl

2- am no- 6- et hyl -diLhydeQ-d- (2 rchloro- yk) 2046 L L Re-3- gagboxyl at e
[err] After bo%b?gaégggg%u%goﬁxéﬁpﬁg.?gg 8?939pchﬁg(égggg5§igéﬁeago
acetone and 13metRybr3zpiayroahrfZnaitepahenyh)nsonidinerSceashoxrtate?

hours, theqgol ¥¢nhel &ihgNPYEALI N9BAEUQ s ], 9059§bdueuh§-aseay553IbKéed from
t hanol . YielLd: 62%,of t?egby, nlp.: Eern t
174~ di hydr o- 4- pRBRF1 29, 37620r PRRLKYE- 2501

di
lr

aphengalapRyds. ui shiARsmPEL A
repl acenent shaétrbatetoné and 50 mmolL of methyl B-aminocrotonate as a
' - very light-sensitive compound.
s Yield: 12% of theory.
15 Example 22 _
B-Cyanoethyl 1,4-dihydro-2,6-dimethyl-3-nitro-4-(4-
nitrophehyl)pyridine-s-carboxylate

NO,
N
20 /
O:N CO,CH,CH,-CN
H;c N - CH;

Analogously to Example 18, B-cyanoethyl 1,4-dihydro-2,6-

25 dimethyl-3-nitro-4-(3-njtrophenyl)pyridine-5-carboxylate
of melting point 210°C (isopropanol) was obtained by reac-
tion of 50 mmol of 2-nitro-1-(3-nitro-phenyl)-1-butene-3-
one with 50 mmol of B-cyanoethyl aminocrotonate in 100 ml
of ethanol.

30 Yield: 33X of theory.
Example 23

35
CHjy

Analogously to Example 18, methyl 1,4-dihydro-2,6-di-
methyl-4~-(2-methoxyphenyl)-3-nitropyridine-5-carboxylate
of melting point 206°C (ethanol) was obtained by reaction



- 39 - [err] ThiaS od of nethyl 1, 4-di hydro- 2, 6- di met hyl 18
4- phenyl pyri di xylate [sic] are added in portions at 600C with
stirring to a .2 g 10 (320 mol) of [err] in 400 m of

absol ute tetrahydrofuran (N2 atnosphere)s ®3fid-the mxture is stirred for 6
to 7 _hours at red . eleC I NG, 4 ] e

ot o366 B £ RO 0,2 40 Bl POV AE Y g {8 4 o
$390e55|on 1?&9rﬂ&nbr@fi%‘i@iMMEh-mitt@kemrmDemes%%!¢bn1nt¢kh¢n®k4pltate

i s thoroughly ypsh@d ¥4%hoftPRéerpnd the filtrate is evaporated in vacuo.
The syrup-Like residue is dissolved in 50 ‘'of ether and allowed to
crystal Li ze |rF¥?ﬁPk%I%ﬂ 7.4 g, i.e. 36% 0T theory. After recrystalLi zation
fromacetonstrile, 20 col ourless pris‘. melting point [err] Exanple 36
[err] AnalLogousLy to ExanpLe 35, neth /;-(2-chLorophenyI)- ,

di hydro-2, 3,6-trinmethyLpyridi ne-5-carboXyl ate of nmelting 30 point [err]
(acetonltrlle) was obtained at 4-(g3xy . CO,CHz~CF,

chl orophenyl) -1, 4- hydro- 2, 6- di met hyl py i ne- 3, 5- dicarboxyl ate by
reduction with [err] in THF. Yield: 3% §f theory. Exanple 37 35

| sopropyl 2,2,2-trichloroethyl 1, 44% it 6-di -

nmet hyl - 4- (ﬁbnltrophenyl)pyrldlne 3 dlmarboxylate This is the replacenent

sheet Dat 72/93 2740 - t] f 30,2 . 1) of
L Chenzar dursRaousiy T iranbe 180 B 6°0e Lio 0s fr St Rf-Thebudbot at e
and 10 28.6 @1&&1mmtl)yb#ﬂ.sbpmp%(:%—mh@mlmﬁ;ah)ﬁyerid\iﬂ@@S%aﬂﬁoeyhanol
was heated to pboiling fof, {£s NOSSe L1660 c Nt LERIET ) TEs SO YEN) e ¥BSy

concentrated i h vacuo,
A . reaction of B-trifluoroethyl 3- n1trobenzyl1dene aceto-

15 acetate with 2-amino-1-nitro-1- -propene in ethanol.
Yield: 28% of theory.
Example 25

- 20

Analogously to Example 16, ethyl 1,4-dihydro-2,6-di-

25 methyl-3-nitro-4-(pyridyl)=-3-pyridine-5-carboxylate of
melting point 264°% (isopropanol) was obtained by reaction
of pyridine-3-aldehyde with ethyl B-aminocrotonate and
nitroacetone in ethanol.

Yield: 34% of theory.

30 Example 26 (jj\
| cH
V4 s/-

O.N CO.CH,
35 _ H,C Y CH,
Analogously to Exampte 17, methyl 4-(2-benzylthiophenyl)-

1,4~dihydro-2,6-dimethyl-3-nitropyridine-5-carboxylate of
melting point 173°¢c (isopropanol) was obtained by reaction



- T T

the solid resThisihesttias Beex cedl | 1 zed from ethanol. Melting point ﬁéerr]}
Yield 46 g. (47 ' 5 Exanple 38 n Hexyl i sopropyl
1, 4-di hydro- 2, - nitro-phenyl)pyridine-3, 5-di car boxyl at e

[err] 25 Prepared analogously to Exanple 38 £rom 0.2 nol of 3-

ni trobenzal dehyde, Q.2 Qf . n-hexyl ,acetoacetgte and Q.2.mol _of isopropyl
3-aninocrotona%g.zwgﬁpfggEBdfﬁfnfé}ﬁfPy@?efdg$5%)aEﬂHﬁple"§§r§09 propgne.
Nonoet hyl 1, 4- dndydedh)Gadietonlypltate( pyriedhlahol . '
3-pyridine-3,SYqE?gnb9§ZI39e %grr Prepared according to Gernman

O fenl egungsschritt 2,847, 2% f anple No, 14). Melting point 2050C
(Dec.); This i§xameteepifacenent sheet Dat&R7/2/93 - 41 - Yield: 32% of
t heory. Exagple 40 Methyl 3-cyano-1, 4-di 0- 2, 6-di net hyL-4-( 2-
trifluoronmethyl phenyl)pyridine-5-carboxyl a} glerr] Prepared according to
German O f enl egungsschrift 2,658, 804 gExa .. 17). Melting point [err];
Yi eLd: 42% of theory. Exanple 41 15 °ON Rty L |
2, 6-di-(4-nitrophenyl)-4-(4-ethoxycarbon '-
met hoxy) - 1- met hyl - 1, 4- di hydr opyri di ne- 3, 2\disar boxyl ate [err] 100 nmol of
4-(ethoxycarbony|nethoxy)benzaldehyde'h%reﬁheﬁﬁbd at 1000C for 5 hours with
200 nmol ohkpet = ol LORen take 0 : thykagi:ne hydro-
hLori de iEDGORﬁ?l§?°u§}%d?§e?9¥hggﬁiigﬂrggﬁgggpggggg1§8dfﬁtgfkcgaater and
thé product fiRe&hyl-drnisrenssi@ritsiflypepaethydpheppbdpyridiperparr]
Exanpl e 42 carboxylate of melting point 176°C (ethanol) was obtained

by reaction of 2-trifluoromethylbenzaldehyde with methyl

Nt B-aminocrotonate and nitroacetone in ethanol.
15 Yietd: 36X of theory. '

"Example 28
Cl
CO.CH;
20 '

O.N
N CH
| L
Analogously to Example 16, methyl 4-(2-chlorophenyl)-1,4-
dihydro-2,6-dimethyl~3-nitropyridine-5-carboxylate of
25 melting point 167°C (isopropanol) was obtained by reaction
of 2-chlorobenzaldehyde with methyl B-aminocrotonate and
nitroacetone in ethanol.
Yield: 42% of theory.

_ Example 29
30 :
OCF,
O.N CO,CH,4
H,C N CH,
H
35

Analogously to Example 18, methyl 1,4-dihydro-2,6-di-
methyl-3—nitro—4-(2—trifluoromethoxyphenyl)pyridine-Sf
carboxylate of melting point 175%°C (isopropanol) was

obtained by reaction of 50 mmol of methyl 2-trifluoro-



Diallyl 2, 6-di™H B lagelt uor onet hyl ) - 1-
nmet hyl -1, 4-di hy l Wﬂ cﬁ 5-di carboxyLate This is the replaégﬁ%nt sheet
Date:" ;t7 - mol of 2-trifluoromethyl benzal dehyde, 200

mrol of allyl acetoacetate and 120 nmol -o87nmet hyLam ne hydro- 10 chl ori de
were heated in s di far OWRS uped,i er .
and ‘t he producp§gg§krpkpgyédggaga%%fégggg?fgn?§§ﬁeﬁg:mg§§o§$t%§§%§?%ﬁhﬁ.:90
to [err] Exanpndt43-i5propene in ethanol.

2,®- Di phenyl - 3y5edid:PBoRY bgaiReB¥y).- 1- meth
(pyr|d|yL)-1,4-d|hydrogérldlne [err] 1.3
of ~ di benzoyl nef#aM@Le538nd -1 g of net hyLam
1000C overnisght in 10 nmL of pyridine, then
product is filLtered off with suction a
Yield: 15% of theory; mp.: [err] 30 Exanp
bi s-[ 2, 6-di net hyl - 5- et hoxycar bonyL-
4-(3-nitrophenyL)-1,4-dihydropyridine-3H£hI@prﬁate] [err] 25 mmoL of
hexane-1, 6-diyl bis-3-am nocrotonate are.This is the replacenent sheet:
Date :27/2/ 93 The. tagatmeat| gfecB-cygacréhyhi dh45d ikndrooR ., brAjmethyl-

3-ni trobenzyl - 3-deReacaleacerafeubPoh@RnyilpAknpihapelidine-34cAPEbRy L AkkEr
cqol.ing, the sqlvent, iis, distill.ed off in_vacuo, and Eh residue i s taken up
i n—50% st rengt A"a§8d6ds TefhgAYIivakents 8L POLapsduPe Vﬁﬁ@*%ﬁg in aqueous
recrystallizedethgtenet hpobl Uiakdhyl7¢tbert hbeorgpommtpmpetdture gdwvek,

after acidification with dilute HCL, 1,4-dihydro-2,6-
o _ dimethyl-S-nitro-4-(2-trifluoromethylphenyl)pyridine-S-
15 <carboxylic acid of melting point 183°%% (decomposition)

pyri di ne- 3- car bal dehyde, 6 g
%géochloride are heated at

ou into ice water, the

fl Li zed from met hanolL

|e 4 Hexane-1, 6-di yL

(methanol).
Yield: 89% of theory.

Example 31
20
CF3
NO»
' H 3c : CH;;
25

1,4-Dihydro-2,6-dimethyl~3-nitro-4-(trifluoromethylphenyl)-
pyridine-S-carboxylic acid (Example 30) is decarboxylated
to give 1,4-dihydro-2,6~-dimethyl-3-nitro-4-(trifluoromethyl-
phenyl)pyridine with quantitative yield upon heating in

30 ethanol with the addition of a trace of sulphuric acid.
Melting point: 201°cC.

Example 32
CH,
35 ON COC2Hs
N CH
HaC H 3

Analogously to Example 18, ethyl 1,4-dihydro-2,6-dimethyl-



Exanpl e 45 Dodecane-l,lz-diyl-bis[2,6-dinethyl-5-ethoxycarboqﬁU-

4-)(3-nitronhenyl)-1, 4-di hydropyri di ne-3-carboxyl ate] [err] Preparation
anal egous to Exanpl e 44 using dodecane-1,12- diyl bis-3-am nocrotonate

i nst ead of hexane-1, 6-diyl bis- 3-am nocroB8nate. 20 Yield: 10% of theory;
mp.: 103 to [ Lih lye <4 r aQu hyl, s

1, 4- di hydr o- 2, 2 Ing?ﬁgﬁ) g ﬁ k?oBLr QQEQ S §E¥bBQyE§@gpL? letQRB ¥L1nt

-[ 2- (4- nethylﬂéﬁzylﬁhsoppnenyP}Jsunﬁtpbp ringdnbysreactdonxpfaethyt Aelting

poi nt 1600C ('%QQ%?QB@QH»LW@%nQbE%bQQQc@ at@aulikAN20hmino-1-nitro-1-

2- (4- met hyl benzyl t hi 0) henzal dthde with 2- am no-1-nitro-1-propene and

met hyl acetoac@ﬁ&?é"@n‘@tﬁéﬁép° Yi el d: 28% of theory. This is the

repl acenent sshaqleldat 42% of- théorykxanple 47 [err] Anal ogously to Exanple
16, nethyL 1, 4- d|h§Qr -ethyl-6- 10 _

met hyl - 3- nitrol Luoronethylphenyl)pyrldlne 5- carboxyl ate of

mel ting point [err] (mncﬂmwwaﬂchreWQ$aabmarﬁed-bymﬁéaaﬂkdn4oﬁihydro-
2-trifluoromethyl l_dely L 8-am nocrotonate and
1-nitro-2-butan 5ggﬁﬁge§ﬁgngﬁcw$P§Lg?%g % of theory. 15 Exanple 48 [err]

Anal ogously to Exanple 16, methyl 4-(2-benzghihi ophenyl)-

1 4-di hydr @g2-et hyl -6-nmethyl -3-nitro | |n -5- xylate of nelting point
eh’] (i sopropanol ) was obt ai ned by'gég qg%%%g

2-penzyl t hi obenzaldehyde with methyl [err]{anjnocroton- ate and
1-nitro-2-butanone in ethanol. YielLd: 21% He Exampl e 49 [err]

Anal ogously to Exanple 16, nethyl 4-(3- B€n2§ﬁth|op ehyl ) -

1, 4-di hydro- 2, 6-di met hyL- 3-ni tropyri di ne- 5- car boxyl at e of
8 g (0.03 molL) of diethyl 2-amino-4,6-dimethyl-1,4-di-

~ 15 hydropyridine-3,5-dicarboxylate are refluxed in 100 ml of

acetic anhydride for 4 hours. The mixture is eyaporated
to dryness in vacuo, and the residue is recrystallized
from ethanol. '
Yield: 5.4 g (58% of theory) of m.p.:105%.

20 Example 34 '

Ethyl 2-amino-6-methyl~1,4~-dihydro-4-(2'-chloro-

phenyl)-pyridine-3-carboxylate

) Ol

\ COOC,Hs

H.C :‘. NH,

After boiling a solution of 18.1 g of 2'-chlorobenzylidene
30 acetone and 13.0 g of ethyl amidinoacetate in 150 ml of

ethanol fop 2 hours, the solvent is removed in vacuo.

The residue is recrystallized from ethanol.

Yield: 62% of theory, m.p.: 171°C.

Example 35 ,
35 Methyl 1,4-dihydro-4- phenyl 2 3,6-trimethyl-

pyridine-5-carboxylate

_—

Tiliiinr



mel ti ng point 1550C (et hanol) was obtained by reaction of (77’
3-benzyLt hi obenzaLdehyde wi th net hyl B-am nocrotonate and This is the
repl acenent sheet Date: 27/2/93 - 45 - nitroacetone in ethanol. YielLd:
35% of theory. Exanmple 50 5 . - 39 - [err] 10
AnalLogously to Exanple 17, ethyl 2-benzyl-A 4-di hydro-6-
methyl - 3-nitro-4-(2-trifluoronethyl phenyl ff-Qyri di ne-5- carboxyl ate of
el,ting point 1680C was obtai ned by reac-{tijon of
g-trifluoronethylbenzaLdehyde with ethyl
am no-1-nitro-1-propene in ethano YleL 1296of t heor ExanpL 1
[err] Anal ogously to- ICI%xarrpl e 17, rreh”uc%é N y pLe S
ni tro-6-pragpyl -4-(2- trlfLuoronethyIphenyL d
mel ti ng point 1680C (i sopropanolL) was %
2-trifluoronet hyLbenzal dehyde with 2- aﬁ?no+& ni tro-1-propene and net hyL
3- oxohexanoate in et 2&ndL.g Yi8& amolI%oadf mettdonly. 1;30'“&«&3‘1&!'@&2"{@%‘]“)‘[‘

Anal ogously t I , t t{;&ﬁﬂf t
4-(3-et hoxyphg'nyl )%rﬂ%lﬁymmm{? JC'S car box H%a%eq{)s:‘#dnqglét}?gngj)d“ m[err] was
a

obt ai ned by rmﬂn@ﬁsofatSﬁ&UWoWlféhzsaq_‘d‘éhVTﬂe this satutien M sheet
Date:  27/1 93320 mmd ) o\M thy AU rosapelmmarwk e dulu o a6 trontyad iR rean
Ylfjd 42960f(%Pe%Q%os h e 5 hJ t t d f 6 to 7
2 p ere , an mixture is stirre or o
hours at 60°C. After cooling, 19.7 mL of ethyl acetate,
15.9 ml of water, 19.6 mL of NLsicl NaOH and 15.9 mlL of
A water are added dropwise in succession. The mixture is
15 then filtered with suction, the precipitate is thoroughly
washed with ethér, and the filtrate is evaporated in
vacuo. The syrup-Llike residue is dissolved in 50 mL of
ether and allowed to crystallize in the cold, 7.4 g, i.e.
36% of theory. After recrystallization from acetonitrile,

r|d|ne 5 25 carboxylate of
Yy reaction of

20 colourless prisms; melting point 120°%¢.

Example 36
Cl
H,C CO,CH3
25 _ _. . ‘ \
HaC N CH,

H

‘Analogously to Example 35, methyl 4-(2-chlorophenyl)-1,4-
dihydro-2,3,6-trimethylpyridine-5-carboxylate of melting
30 point.164°C (acetonitrile) was obtained at [sicl 4-(2-
chlorophenyl)-1,4-dihydro-2,6-dimethylpyridine-3,5-
dicarboxylate by reduction with LiAlHg; in THF.
Yield: 30% of theory. '
Example 37
35 Isopropyl 2,2,2-trichloroethyl 1,4-dihydro-2,6-di-
methyl-#-(S-nitrophenyl)pyridine-S,S-dicarboxyLate.

_____________________
B&mRTTwﬁ

T



10 AnalogousLy to Exaane 16 [err]-cyanoet hyl 4-(2-benzylt hi o- (73

phenyl) -1, G¢dt hyL- 3- ni tropyri di ne-5-carbox- ylLate of nelting
point [err] was obt ai ned by reaction of
2- benzylthio ith nitroacetenél0ard B-cyanoet hyl _

B- am nocrotonate in ethanol 15 YieLd: 28y of theory. Exanple 54 [err]
Anal ogously to ExanpLe 16, methylL 4- afdophenyl )-1, 4- 25

di hydro- 2, 6-di net hyl -3-ni tropyri di ne}5-farboxyl ate of meLting point [err]
}“éopropanol) was obt ai ned by reacti f 2-cygpobenzaldehyde with
nitroacetone and nmethyL [err]- am nocrfotonate ijn et hanol . YielLd: 28% of
theory. 30 ExanplLe 55 [err] AoaL QQ}GBﬂ?ﬁw e 16, nethyL

4- (2, 3-di c8l orophenyl) - ci
1, 4-di hydro- 2, 6-di net hyl - 3-ni tropyri @i nk- 5- car boxyl ate of neLting point
[err] was obtalned by reaction of 4@ N'i SCH;he repl acenment sheet Date: 2
7/ 2/ 93 - 47 - 2, 3- dlchLorobenzaIdeHYde wi th nitroacetone and net hyl

[err]-am nocrgt gg%mn gffhgaob d?chalé g%f gff Bhﬁgﬁ:¥03'§é§'mld9eh§@e[e”]

Anal ogously to hexy
di met hyL- 3- n|ﬁﬁ@649(20b?|ﬂpbéreﬁe?h¥b§héﬁyFPlQYPFGPMé gc et RAELPtA &Nk

nE|t|n9 PQipnt 2Bekry WBS20RbLRHNGH b!ob?%ﬁ?lOB-@h1nocrotonate in 200 mt
r|quoronet?be nzaLdeh ogcet on - 15 h droxyhexyl

d n
\mi nocr ot on& aEP aHBg E?FéF t32 P4 ‘PﬁegPy qéxgﬁﬂﬁé f9edrr] 25
thhyl 5- 6- [2n6tdb§ﬁhhy|TEensblOeét(Zshtﬂfha@rmaﬁthmhrated in vacuo,

phenyl ) -1, 4- d&HX P¥E'?F§ ?LﬁaéQ§X¥LQ?§¥E§{¥9§ RORYomethanot ..

di met hyl - 4- (3-nr't phen dro i'ne-3-carboxy- 1Tate is obtained
as_an anor pholeltjedl pwigtbsd8ACE:bYieltd 46 g (47X of theory).

15 Example 38
n-Hexyt isopropyl 1,4-dihydro-2,6-dimethyl-4-(3-
nitro-phenyl)pyridine-3,5-dicarboxylate

NO,
20
>—0.C CO~CgHya(n)

25 Prepared analogously to Example 32 from 0.2 mol of 3-
nitrobenzaldehyde, 0.2 mol of n-hexyl acetoacetate and

% 0.2 mot of isopropyl 3-aminocrotonate. MeLting point 87°C;
yietd 75%. '
Example 39
30 . Monoethyl 1,4-dihydro-2,6-dimethyl- 4 (pyr1dyl)-

3-pyridine-3,5-dicarboxylate

35

HyC

Prepared according to German Offenlegungsschrift 2,847,
237 (Example No. 14). Melting point 205°C (Dec.);



reaction of | eqlh dr oxyhexyl 1, 4-di hydro- 30 [U?
2,6-dinmethyt-3-nit oronethylphenyl)pyrldlne- 5- car boxylfat e
mnth 1 equi val ent

di net hyl - 4- ( 3- nltrophenyL) 3-car xynethympyﬁidlne 5- carboxylic acid and
1.1 equival ent i 4¥ odi- imde in the [sic] nethylLene
chloride. 35 Yﬁg%édd §g¥‘¥¥* zﬁxbwh. El enental anal ysis C H
N - F cal culEsasgle 40 . 58.7% 5.2% 7.4% 7.5% f ound

58.75% 5.2% 7.2% ‘heQ¥iy iz cynlola ieRlingarent %ha%etwte:. (2 48 -
ExanpLe 58 [err] AnaLogousLy to the previous exanp hyL 5-6- [2 3- 10

di met hyl - 5- ni t rtg-1£L rmm#ﬁ&gﬂ@ﬂfmylfpdrdﬂﬁyarépyﬁwa°sylate
yIcarboxy]hekyloxycarbonyl 6- di net hyL-4- ( i trophenyl) -

1, 4- di hydropyri di ne- 3- carboxylate i s obtainedfas an anmor- phous, yell ow
subst ance by reaction of 6-hydroxyhexyl 1,4
di hydr o- 2, 6-di met hyl - 3-ni tr o- 4- ( 3- nltropheny )p§*1d|ne 5- 15 carboxyl ate
with 1, 4- dlhydro 2, 6-di met hyL- 4- ( 3- ni Hg@OL
phenyl ) - 3- carboxynethpryrldlne 5- car boxyl i |d and di -

cycLohexyl carbodiim de in nethylene chLorid obtained.- me: 733 [err]
Yi eLd: 73%990 El enental anal ysis QiC N HCHs N cal cul at ed

R o O eRens e a6 conding tp. GerBamuAT o en T2 BB ¥4
phenyl) - 2, 4- di KEcramp2 e6-Ndi. 7Y - Benittingppoiiaitnd73%¢3r bo- xylLate of nelting
poi nt [err] (|§qgﬁ%paqg&hoga§h%%g§lned 35 by reaction of

5- chl or 0- 2- ni .t robenZal with’nitro- acetone and met hyl
B—aanocrotonaﬁsaanetHdnol Yield: 43% of theory. This is the repl acenent

sheet dat e:q&7/ 2/ 93 Diethyl 2,6-di~(4-nitrophenyl)-4-(4-ethoxycarbonyl-
methoxy)-1-methyl-1,4~-dihydropyridine-3,5-dicarboxylate
' OCH-COOEt

20

25 NO;

o 100 mmol of 4-(ethoxycarbonylmethoxy)benzaldehyde were
e heated at 100°C for 5 hours with 200 mmol of ethyl 4=
nitrobenzoylacetate and 100 mmol of methylamine hydro-
chloride in 60 mL of pyridine. The mixture was poured
30 into icewater and the product filtered off with suction.
Yield 11% of theory, m. p..136°c.
Example 42
piatlyl 2,6-dimethyl-4-(2-trifluoromethyl)-1~
nethyL~1,4-dihydropyridine-S,SfdicarboxyLate



-—_
- 49 - Exaan§ 60 [err] Anal ogously to ExanpLe 16, nethyL (2{’
5%

4- (2-chl oro- sBeme laced
phenyl)-1, 4- d| hyt - 3-ni tropyri di ne-5-carbox- 10 ylate of
mel ting point i ned by reacti2or of

in-ethanol. Yield: 39% of theory. Exanp 61 15.
%;?r] 20 Anal ogously to ExanpLe 16, n-hwy c - (3-chl orobenzyl t hi o-
enyl)-1, 4-di hydro- 2, 6-di net hyl - 3-ni tropyri“d! ne- 5- carbox- yl ate was

obtai ned after chromat ogragnayd&gﬁc,gra&' O OfcooCH,-CH=CH,

2- (3-chl or obenzyl t hi e) - ben roacet one and n- hexyl
[err]-am ngcrotonate in ethanol. 25 Yigldl 21% of theory. Elenental

anal ysis C H CL N é ulated 62.9% 6.2% 6.9%
5. 4% 6. 2% f ound 62. 7% 6.1% Cls 4% . 3% 6. 1% 30 Exanple 62
[err] Methyl 6-am no-1, 4-di hydro-2-nethylCHg-nitro-4-(2-trifLuoro-

ot hyl pheny|) peig G- PR ol cHBLbiohL Ay 10900 Weio ¢ he

repl acenent sheet | Sopr.opanol) was obt ai ne

by
reaction of 1®UhydL asecheasie tater jamd,d A 19¢n A8 tANHAR N &ni TS et one,
et hyl am difp- AAralde ha\edfeoq.fdaqrelddeinarﬂb s.adldfrndy&hhmln&t @t n e oifaf

B oY i 0t s N AR, PFohTE bl eerea
: off with suction.
Yield: 5% of theory, m.p.:90 to 91°C.
Example 43
15 2,6-Diphenyl-3,5-di(phenylcarbonyl)~1-methyl-4~
(pyridiytCsicl)-1,4-dihydropyridine

2--chl or o- 5- mtrobenzal dehy e wth nltrotone and net hyl B-am nocrotonate

20

1.3 mL of pyridine-3-carbaldehyde, 6 g of dibenzoylmethane
25 and 1 g of methyLaminehydrochloride are heated at 100%¢
overnight in 10 mL of pyridine, then poured into ice water,
N the product is filtered off with suction and recrystallized
from methanol. _
Yield: 15% of theory; m.p.: 238%.

30 Example 44
Hexane- 1 6-diyl bis-[2,6-dimethyl- S ethoxycarbonyL—

4-(3-nitrophenyl)-1,4-dihydropyridine-3-carboxylatel
NO,

g @

00—(CH,)s-00

35
HsC,00C
||
CHy )  CH, CH,
25 mmot of hexane-1,6-diylL bis-3-aminocrotonate are




T —t—"

15 1,2, 6-triH Ben] - car boxyl at e was obt ai ned by reactiqr;éof 10
nmol each of ’ hyLbenzal dehyde, nethyl acetoacetate,
ni t roacet one I e hydro- chloride in 50 m of glacial acetic

acid at [err] for 12 hours. 20 YielLd: 1b%®»f-theory. Exanple 64 25 [err]

Anal ogously to, Ex 6 t hyl. i hydro-2, 6-.dj vl - _

4- B- napht hyl - 3 ?%%@r%ﬁ%ﬁ%{]c‘g}%ﬂoisy aﬂ%oqofoﬁe%hfynlﬁ)o%nt[ beer"rﬁy"

(Bi/_so_pr opanol ) idenoixetorde byte ebict 1Gh wf & retptansl -f el déhyor swet hyl _

- B-am nocr ot O”aﬂﬁé’ﬁdc&ltf@,ceiwesdﬂéﬁ eidaile i Mid Gt A% YaddOrand Thi s
is the replacenent sheet Date: - 51 - 65 [err]. Anal ogously to Ekanple

16, methyl 1, 4thg mRsHHYe iy takefyuP 1ip 50% stréngth adueous ethanot.

3-ni tro-4-pentpié UHdPrestyidyrd <l dife Svda ey st £ 10Fz @ from Nge gidmdL [ err]

was obtai ned by.re pt*ﬁg Q% ﬁﬁntafjuoro-_b q!deﬂ*pf W th nitroacetone and

[err]-an nocrof Bhed® A hahbior’d dhP - 38b% 6t hkor vf* 15 Exanple 66 [err]

20 Anal ogousl| yExamixeangd e 16, net hyl 4-(2-chl oro-6-fl uoro-

phenyl ) -1, 4- di hydr o- ' byl 43- i g r i i S OXe i ng

point [err] was obt aiz?nog%éjdogﬁér eg’cI?OJrF %"f O(g.gsrﬂzé_i’c __Ied(')_rﬁoe-c‘g{)ﬁ ltjsoré/o rgén a‘loEI eﬁ/ﬂ eL

wi th ni troacet4n¥l Imuii tramiyend- tmi rford Yooirary r v iner3cempkax s batr d) .

Ex-anpLe 69g[err] B-Di nethyl am nogt hwo,1, 4- di hydr Q- 2 N®,di met hyL- 3-ni tro-4-
?é/'( 2-trifluoronethyl phenyl) pyri - 5-car boxyl mel ting

: HsC,00C 0O~(CHy) 700 COOCHs
~ 15 /i ! |
CH3 E CH; CHI u CH:'
Preparation analogous to Example 44 using dodecane-1,12-
diyl bis-3-aminocrotonate instead of hexane-1,6-diyl bis-
3-aminocrotonate.
20 vYield: 10% of theory; m.p.: 103 to 120°c.
Example 46
scn,.QCHs
25 ON CO.CH;
N

ch I'Ni CHg

Analogously to Example 17, methyl 1,4-dihydrofz,é-dimethyl—
30 4-[2-(4-methylbenzylthiolphenyll-3-nitropyridine-5-carbo-

xylate of melting point 160°C (isopropanol) was obtained

by reaction of 2-(4-methylbenzylthio)benzaldehyde with 2-

amino-1-nitro-1-propene and methyl acetoacetate in ethanol.

Yield: 28% of theory. '



point [err] was obtained by reaction of | equival nt _each of ?’

1, 4-di hydro-2, 6-dinethyl-3-nitro-4-(2-trifLuoro cet Has Been R
phenyt ) pyri di ne-5-carboxylic acid with di nmethyl am dml DCC in the
[sic] nmethylene chloride. This is the repkgcenent 7/ 2/ 93 -

52 - Yield: 844)9§ [heggy Exanmpl e 68 [err] 10 Anal ogousLy to Exanple 16,
nethyl 4- ( 3- benzy Bxyp enyl) -
k%xdlhydro 2, 6-di met hyl - 3-nitropyriding - car boxyl ate of melting point

1810C (|sopropanoL) i s obtained by reac of 3-benzyl oxybenzal dehyde with

ni troacet one and nethyl B- aninocrotonaﬂ!; 15 Yield: 34% of theory. Exanple

69 Met hyl 1, 4-di hydro-2, 6-di met hyl -4-[2-({

benzyl oxy) peenyl ] pyri di ne- 3- carboxyL?gp 210

met hyl [err]-acetyl-2-(4-nethyl benzylo

2- (4- et hyl benzyl oxy) benzal dehyde are sﬂlr‘ .
oghopanol and treated with a 30

pHperidine and 0.38 m of glacial

nmol ) of nethyl acetoacetate in 6qﬂ§34
freshly prepared solution of 0.64 6
acetic acid in 5.5 nL of isopropanol. The m xture is stirred_for .1 hour at
600C and for 4Analpgoustyetp] Exampledléndmesheénilyarddhydne-2dvaphrhrbon
residue isqgi spekypd- snneEPSLaamd Ehefsebwbme@hyspﬁuﬁ essyvehynSSSmashed
mnth about 100 ni  of grocplorlc acgid épb%e\mt wat er g

rated sodi ﬁFrfBPééFB&ﬁaP ag Gt‘FBnpaﬁﬂtaé L E@PRPPANALY F*ﬂrhéaét her
phase is driedobthalihed- b9draldteencemtzatedfLﬁbrSmgmuespaﬁzaLgeﬁ98e5ﬁ@&af
theory) of a dacknyel BouaShbcMBtshats GHG! 1S 1:73CheulahBRY 1FNbenbRotNe

replacenent she
- Yield: 31% of theory.

\

1S Example 48
HyCO,C
20 :E ?E
' N Cl
H

Ho~CHs

Analogously to Example 16, methyl 4-(2-benzylthiophenyl)-
1,4-dihydro-2-ethyl-6-methyl-3-nitropyridine-5-carboxylate
of melting point 122%c (isopropanol) was obtained by reac-
25 tion of 2-benzylthiobenzaldehyde with methyl B-aminocroton-
ate and 1-nitro-2-butanone in ethanol.
A Yield: 21% of theory.
Example 49

30 .
HyCO.C

H,C N
35
Analogously to Example 16, methyl 4-(3~benzylthiophenyl)~
1,4-dihydro-2,6-dimethyl~3-nitropyridine-5-carboxylate of
melting point 155%C (ethanol) uas‘obtained by reaction of
3-benzylthiobenzaldehyde with methyl B-aminocrotonate and



- 53 - purification. B) Methyl 2-cyanoethyl FZ?

1, 4-di hydro- 2, 6-di net hyL-4-[ 2- (4-

met.hyl benzyLoxy) phenyL] pyri di ne- 3, 5-di carboxylLate 5 This Sheet Has Been Replaced
[err] 35.3 g (108.35 mmol ) of nethyl [ecrrksacetyl-2-(4-net hyumﬂﬂm :
oxy)cinnamate are refluxed with 16.8 g (108.95 nmol) of 2- c ”ullj ll
[err]-ani nocr of dhAPACRKCD80 'R 5P 28Phanol for 18 15 hours.
kS.concentratedjetHe B38&poerakheodriyesi due is taken up in ethyl acetate and
extracted tmﬁcg g%#ﬂ waper - The ethyl acetate phase is dried, filtered, -
and concentrat &3 & évaporation respfiye obtained crys- tallizes upon

|- 20 tered off with suction and
40. 53% of theory) of a slightly
ft deconposi tion. C) Mononet hyl
CO.CzHs

I te 25 [err] 17.5 g (38 nmol ) of

stirring with nethanol. The product i
washed w thsnmet hanol. This gives 20.
yel l ow prod- uct of nelting point [err
1, 4- di hydr o- 2, 6- di net hyL- 4-[ 2- (4- ¥
benzyl oxy) phenyl 3pyri di ne- 3, 5- di car boky!|
met hyl 2-cyanoet hyl 1, 4-dihydro-2, 6-
di met hyl - 4- [ 2- (4- met hyLbenzyl oxy) p-llgenyNBpst,S- di carboxyl ate are
suspended in a solution of 4.6 g 35 (T15 moM=0f sodi um hydroxide in 115
m of wat-egaan ' di ho , Ly, (a

¢l ear soIu?Ponﬂré[ggggghgg&gTEgaﬁPg%uﬁZfigqggﬁr?éQEFgP%Za'Eggsg?d{¥egted
wth 100 m of mashut -3naisreraclaatriféuoromeshyi phenet Aypandddineobirde.

Wi le stirringcaihgxgdeeus s Thestiing! P8 inePh88eEeRasSBBeh iHeUChy2 Fokd3
- 54 - phase is. acidLfied concentr at ed h¥grochlor|c aci d

dropwi se Wth
whi ch precipithieg Pfe é&fdfL$ﬂ5°BFGBMéPeP§a+FFPéF§-éd f etirdnYsRoergh -
ﬁa§g9d w1th Mﬁheét@gdedhkedanihﬁ?aﬂﬁr6$1l352r6-018r9$§ﬁﬁ Hhefkmhfet,ah
ei ge- col oyged, sol| i.d roduct of nelting point starting at [err] wit
deconpo- s?%ioH?ELd' 128 og %Leory.
Example 51

CF;
O.N CO,CH;
20

ch : CHQ' CHrCH;,

Analogously to Example 17, methyl 1,4~dihydro-2-methyl-3-
nitro-6-propyl-4-(2-trifluoromethylphenyl)-pyridine-5-

25 <carboxylate of melting point 168°C (isopropanol) was
obtained by reaction of Z-ErifLuoromethyLbenzaldehyde with

S 2-amino-1-nitro-1-propene and methyl 3-oxohexanoate in
ethanol. _
Yield: 19% of theofy.
30 Example 52 OCHs
1
N\
O,N CO,CH;
1
35 | H,C l:' CH;

Analogously to Example 16, methyl 1,4-dihydro-2,6~dimethyl-
4-(3-ethoxyphenyl)~3-nitropyridine-5-carboxylate of melting
point 127°C was obtained by reaction of 3-ethoxybenzaldehyde



D) 3 g of rPgHesedBeen Replaeai hydr o- 2, 6- di net hyl - 4- [ 2- ( 4- (24
nmet hyl benz ridi ne-3,5-di carboxylLate are sus- pended in 30 m
of diet hyl QM“E heated to 170 to 10 1800C with stirring, resulting
in a clear Wth the evolution ofsgas. The m xture is stirred at
180 C for about.q|ninutes nd cool ed. The vjscous solution is dis- solved
in an ether/waf B AR SFANE v?rb‘gr"beufshys i#'r?%wmirh%t%rs%‘s are separat ed,
te aqueous phabelds & rettekdiywi th ether and the conbined ether phases
are washed mﬁgﬁ&%m$#éc§§un1hydroxide and twice with water. The organic
phase is dried, Tiltered and concent i fd' The resulting syrup-Like residue
is crystallized with-[tacuna] or acefonftride ice bath and - filtered
off with sugtion. 20 This gives 1.6 g\gf\gret
1, 4- di hydr o- 2, 6- di net hyl - 4-[ 2-
(4- met hyl benzyLoxy) - phenyl ] pyri di AN 3-Kar, BOxGULHeCNf nelting point [err] to
[err] The follow ng were prepared anWIOﬂoust: Exanpl e 70 25 Et hyl
1, 4-di hydro-2, 6-di methyl -4-(2-trifludro
nethylphenyl)pyridine-3-carboXyIaa@¢3N4EMﬁing point 125 to [err] Ex-anple
71 1sopropyl 1, 4-di hydro- 2, 6-di net hyl - £ (3-ni trophenyl )- 30

ridine- arg,p{‘ j oid. : _,{)%55 1 nium
Pyl A ayg‘}&t hi c %Aeggi@sl@’ gpdma%%lﬂsecgm glé: CGJ(?@W l\grc. , ‘ee':fr{?g’nﬁ W
pg‘rfoLeum et heRestmly) - bekndithy dnp 22 rénd e h ok 13171 LRARnki d ke - Exedflp @x 72
pheny 1) By 1 di e et byl o e 1 € TaoBropanct) uas btained
Pepl gce%nt s&b"etr%ctte‘.mgﬁa}z/ %enletégigqbp%ga%lp%éyf%e lemLmtroacetone

1, 4 dj hydr o- 2, éndli gradyarioeltt(y8- cram eyt gn e i th net iBarcel bbxye it e of
meLTTng’ poj it 28 40 A6 T+ BT, 74

"Example 54 —

20

Analogously to Example 16, methyl 4-(2-cyanophenyl)-1,4-
25 dihydro-2,6-dimethyl-3-nitropyridine-5-carboxylate of
melting point 182%¢ (isopropanol) was obtained by reaction
. of 2-cyanobenzaldehyde with nitroacetone and methyl B-
aminocrotonate in ethanol.
Yield: 28% of theory.

- 30 Example 55 Cl
Ci
O:N CO.CH,
35

"N CH
H;C H 3

Analogously to Example 16, methyl 4-(2,3-dichlorophenyl)-
" 1,4-dihydro-2,6-dimethyl-3~nitropyridine-5-carboxylate of
melting point 184°C was obtained by reaction of



1, 4- dlhydro (2-chl orophenyl ) - pyridi ne-3-carboxyl ate of
mel ting p0|nt 143 Exanpl e 76 Met byl

1, 4- di hydro- 2, 3-nj trophen car r box t e of
melting poi nt gig Tbé&éﬂgéﬁhgg Néf%9L3¥ and e E%
{, 4-di hydro- 2, B-dnm&bhyttdnéﬁephenytbhnot 15
nethyLoxypheny | di o | ate as an oil. NWVR spectrum at 250 MHz
in [err] Slnglt%ggg 362 gf ?EgQF% (3H 6-[err]) Singlet at J[err]="
2.38 ppm (3F¥aﬂek¢]§68|nglet at [err]= 3.42 ppm (3H, [err]) 20 2
dupLets at §err] = 4.65 and 4.96 ppm ( aCh for 5H and 4H Si ngl et at
[err] = 5.16 ppn1(1H for NN H AB syste [err] = 5.5 to 5.64 ppm (2H for
-0-CH2-S-) 25 MultipLet at [err] = 6.9~ 055 ppn1(9H aromati cs) ExanpLe
78 MethyL 1, 4-di hydro-2, 6-di met hyL-4-(2-
phenyl ) pyri di ne- 3- car boxyLat e of ne
Met hyl 1, 4-di hydro- 2, 6-di met hyl -4-[2- (4 c Ioro-
benzyl oxy) phenyl ] pyri di ne- 3- car boxyl at Lting point 90 to [err]
Exanple 8044kt hyl 1, 4-di hydro-2, 6- di%@th&l- P2-(2-chLoro- 35
benzyL- oxy)phenyllpyrldlne 3- carboxyLate of neLtlng point 75 to gerrl
Exanpl e 81 Metheladausl nytie oEvamp ke ndény6-hydpoxphexyl chebrdihydro-2,6~
benzyLoxy)phenutbavnydLyen$tsaxbnxzkai¢fouonehétﬂ LPRERY LTbppr iGihbes-
repl acenent sheet DatF 27/ /93 56 %? 58 f

ate élting point 4

carboxy
of 2-trifluoromethylbenzaldehyde with n1troacetone_and 6-

uimauﬂl ste®- 2, 6- di met hyL- 4- (2- net hyl phenyl ) - [%0
pyr|d| ne- 3- c m Lting point 127 to [err] ExanpLe 75 Met hyl
er

eng %
to [err] Exanple 79 30

as lbta1ned by reaction

-

15 hydroxyhexyl B-aminocrotonate in ethanol.
Yield: 32% of theory.
Example 57
NO,
/|
| (j
20 \\. CF3 4
O.N CO~(CH,)e-0,C CO,CH;
]
S
H;C tr CH, HyC :“ CHy
, H
25 Methyl 5-6-[2,6-dimethyl-5~nitro-4-(2-trifluoromethyl~
phenyl)-1,4-dihydropyrid-3~ylcarboxylhexyloxycarbonyl-2,6-
o dimethyl-4-(3-nitrophenyl)-1,4-dihydropyridine-3-carboxy-

Late is obtained as an amorphous, yellow substance by
reaction of 1 equivalent of 6-hydroxyhexyl 1,4-dihydro-

30 2,6-dimethyt-3-nitro-4-(2-trifluoromethylphenyl)pyridine-
S-carboxylate with 1 equivalent of 1,4-dihydro-2,6-
dimethyL-#-(S-nitrophenyl)-S-carboxymethylpyridine-S-
carboxylic acid and 1.1 equivalents of dicyclohexylcarbodi-
imide in the [sic] methylene chloride.

35 vYield: 68% m/e: 756 & n*.
Elemental analysis c H N F
calculated 58.7% 5.2% 7.4% 7.5%

found 58.5% 5.2% 7.2% 7.0%



ExanpLe 82 { Hag BdenReplateld 0- 2, 6- di met hyl - 4- [ 2- (3, 4-di chl oro- (3l
phenyl oxy) p 1 3- carboxylate 5 isolated as a foam [err] val ue:
0. 65, TLC pl with silica gel 60 F 254, elLuent:

chloroforniethyl acetate In a ratio of -548 by volune. Exanple 83 Mt hyl

1, 4- di hydr o- 2e hggtg | - 4-[2- (4- et hyl benzyl - 10

oxy)naphthyl]pyrl I ne- carboxyhﬂubzlsolated as Nw.f oam Mass spectrum The
Jost inportant peaks are foun me = 413
= 248; nme = 166. 15 Exanple 'sopropyl

1, 4-di hydro- 2, 6-di net hyL- 4-[ 2-

ecular ion); me = 308, me

benzyloxy)phenyL]pyr|d|ne 3- carbox(%g melfti el Qi nt' starting at [err]
Exanpl e 85520 Met h@aN é&*J%C Qﬂ% -4-[2-(3-trifluoro-
nethylbenzylthlo)phenyl]pyrldwne 3- carboxylzﬂe |solated as an oil. Rf

val ue: 0.84, TLC alum niumrol , N ayer thic . 0.2 mm silica geL 60 F

254, eluent: choroforn et iyt d}tet@t‘:e in #Gato b 5.1 by vol une. 25
Exanpl e 86 |sobutyl 1,4-di hydrog2, 6-di nethyl-4-[2-(4-nethyl -
benzyloxy)phenyllpyrldlne 3-carboxyl ate of nelting point starting at [err]
 Exanpl e 87 30Analogousikt kgl thespaeMyjaus- 2 xangil get nyltharlnéplérwl,%pyri di ne-

3- carboxyhgted1h§9h91e§ AStRolQaNB- Wﬁ%$o§ﬂ@ﬁ%ﬁuﬂﬂ Ih%1ﬁ9%%o'Wﬁqu@ﬂI ITass
eaks are me = ecul ar ion - na pht 35 Exangle 88

‘hyl 1, 4- duhb&FBbﬁxggaFﬁﬁfﬁcha’ onys- @pprpdépahy @-n1tr09heny
net hyl benzyl oy} penyl}ppyrddnaes33ccarboxyllate dk @ltiaiingdpaisntan] amolr-Thi s

I's the rep'aCSHEHL SDS?EoEHLSbstgﬁlélgy reaction of é6-hydroxyhexyl 1,4-
dihydro-2,6-dimethyl-3-nitro-4-(3- n1trophenyl)pyr1d1ne -5-

~ 15 <carboxylate with 1,4-dihydro-2,6-dimethyl-4-(3-nitro-
phenyl)-3-carboxymethylpyridine-5S-carboxylic acid and di-
cyclohexylcarbodiimide in methylene chloride is obtained
[sicl. '
Yield: 73%
20 m/e: 733 & @
Eltemental analysis - ¢ H N
calculated © 58.9% 5.3% 9.5%
found 58.7% 5.2% 9.6%
Example 59
25 : cl
Y L
NO,
O:N CO,CH,
30 : l
HiC :l' CH,

Analogously to Example 16, methyl 4-(5-chloro-2-nitro-

pheny()-2,4-dihydro-2,6-dimgthyL-B-nitropyridine—S—carbo-

'xylate of melting point 221°C (isopropanol) was obtained
35 by reaction of 5-chloro-2-nitrobenzaldehyde with nitro-

acetone and methyl B-aminocrotonate in ethanol.

Yield: 43% of theory. |



- 57 - Exanptiss ﬁﬁm ﬁmm 2, 6- d|nethyl-4-12-(4-nethy|benzyLoxé%}
phenyllpyr|d| aC|d sec. -butyl ser of nelting point starting
at 780C. 5 Ex 1, 4-di hydro- 2, 6-di net hyl - 4- ( 3- benzyLoxy-
phenyl) - pyrldlne- -car oxy ate i soLated g9 an oiL. Rf value: 0.69, TLC

al um_niumrol | éf %Blckness 0.2 silica geL 60 G 254, Merck; 10
eLuent : cLorof%fﬁT fiytYacetate in a ¥ ioof 7:1 by voLunme. Exanple 91
\sgbutyl 1, 4-dihydro-2, 6-dinmethyl-4-[2-(B-tjrifLuoro-
nethyLbenzyIoxy)phenyL]pyridine-3-carbox Ate, 15 isolLated as an oil. Mass
spectrum The nost inportant mass peaks alfe: Qe = 459 (noLecul ar ion);
[err] me = 208 [err] .Exanple 92 25 oxnN ddatHy L

1, 4-di hydrog 2, 6-di netyl -4-[2-(3-nitro-. B¢n2yl oxy)phenyl]-carboxyl ate of
melting point 117 to [err] ExanpLe 93 Ethyl _
1, 4- di hydr o- 2, 6- di met hyL-4-[ 2- (3- ni t r,ope 7 D30
oxy)phenyl]pyrldlne 3-car boxyl at e of -ItHng pdlnt from107 to [err]

Ex Le 94 MethylL, 1, 4- d 4-fLu I h
Loy 6 ne- 3. cah VBKPUAHELBY Ehef £ pRRLpo fie 88 EBKC: 8- (B FRLBRansratsgel P
Sec. butyL 1, 4-plhéyyt d-2, G-dnhgdh9+24éfﬂa@8thyl -3-nitropyridine- 5 carbox-
fLuorO”Eth¥&be§f ¥9X8}pRSE¥L%B%é§@h99239°ErBgéybﬂkgnnEEOLQt?9a§§ 3R o' -

TQ~§ is the re cenent 'S
chloro-5-nitrobenzaldehyde with nitroacetone and methyl

B-aminocrotonate in ethanot.
Yield: 39% of theory.

. Ci
o Example 61
' 15 H

02N COZCsH15n

| ]

HC N CH
3 H 3

20. Analogously to Example 16, n-hexyl 4-(3-chlorobenzylthio-
- phenyl)-1,4-dihydro-2,6-dimethyl-3-nitropyridine-5-carbox-
ylate was obtained after chromatography'by reaction of
2-(3-chlorobenzylthio)-benzaldehyde with nitroacetone and
n-hexyl B-aminocrotonate in ethanol.
25 Yield: 21% of theory.
Elemental analysis

(% c H cL N s
calculated 62.9% 6.2% 6.9% 5.4% 6.2%
found 62.7% b6.1% 6.4% 5.3% 6.1%

30 Example 62

35
’ H,C m CH,

Methyl é-amino-1,4-dihydro-2-methyl-3-nitro-4-(2-trifluoro-
methylphenyl)pyridine-S-carboxylate of melting point 210°¢



Mass spect rifjgSheentasBoentReplogedr t ant rmass peaks are: me = 459 (nnle@%iar
ion); me = ﬁ anple 96 5 Et hyl
1, 4-di hydro- -[2-(4-fLuoro-
benzyl oxy) phenyL] pyri di ne-3-car boxyl at e-ofgnel ti ng point 122 to [err]
Exanpl e 97 Methyl 1.4-di ro-2, 6cdinethyl -4[2-(3.5h-di yL- 10 ,
benzyLoxy)phen@??%@??%ghggg-Eafbg§g%gﬁsgo#ynéf?ﬁgbgﬁongg 27“?% ff§6C°f
crystallized 3rthifluotonéthytbenzakdebydefpxanpread8tenhyl ethylamidino-
L, 4-di hydr o- 2, Ge gt 4 Wyt e Bt §8OPBRRY Lo 1BKT hdtRT1ITE25 RO¥H! ALC o6
melting point 107 to [err] 15 ExanpLe 99 n-Buty
1, 4- di hydr o- 2, Bod} iagngtbaoeb. (3 5-di net hyl - |
benzyl oxy) ppenyhépyEi B6neod- enebpyyl ate, isolated as an oil. Miss spectrum
20 The_nost inggrtant peaks are: nme = 417 (M2); me = 300 (M 119)
and nfe = 208. EER®RbEeS400 n-Butyl 1, 4-di pydro- 2, 6-di met hyl - 4- [ 2- (3- et hyl -
benzyl oxy) phenyl ] pyri di ne- 3- car boxyl at e lting point 25 104 to [err]
Exanpl e 101 Met hyl 1, 4-di hydro-2, 6-di neth 4- 2- ( 3- net hyl -
benzyLoxy) phenyl ] pyri di ne- 3- car boxyl ate ofY'ne¢fi ng point 58 to [err]
crystallizes with one nole of acetonipiN] el 36oLwanplLe 102 Met hyl
1, 4-di hydr g2, 6-di net hyl -4-[2-(3-fl uoro- .
g;;;yLoxy)phenyl]pyridine-3-carboxyLate ] lting point 109 to [err]

npl e 103 35 n-Butyl 1, 4-di ~epdi met hyl - 4-[2-(3-f1 uoro-
benzyLoxy) phenyl ] pyri di ne- 3-car boxyl até€ of | mel ti ng point 105 to [err]
Exanpl e 104 Met hyl 1, 4-di hydro- 2, 6- di met hy®H4- (2- phenyl propyl - This is the
repl acenent. sheet Date: 27/2/93 _

. Methyl 1,4-dihydro-3-nitro-4-(2-trifluoromethylphenyl)-

N~ 15 1,2,6-trimethylpyridine~5~carboxylate was obtained by_
reaction of 10 mmol each of Z-trifluoromethytbenzaldehyde,
methyl acetoacetate, nitroacetone and methylamine hydro-
chloride in 50 mtl of glacial acetic acid at 60°C for 12
hours.

20 Yield: 15% of theory.
Example 64
25
O:N CO,CH;
— [ |
H,c" N “CH,
J
30

Analogously to Example 16, methyl 1,4-dihydro-2,6-dimethyl-
4-B-naphthyl-3-nitropyridine-5-carboxylate.of melting point
163°¢ (isopropanol) was obtained by reaction of B-naphthyl-
aldehyde, methyl B-aminocrotonate and nitroacetone in

35 ethanol.
Yield: 42% of theory.



- 59 - nercapmagﬁa gﬁéw' hﬁe 3-carboxyl ate, isoLated as an oifé?Fﬁ val ue:

0.46, TLC alu yer thickness: 0.2 mm silica gel 60 F 254

Mer ek, el uent lm arrpl e 105 5 Met hyl

1, 4- dlhydro 2, 2 (3- met hoxy :

benzyLoxy)ph L]pyr|d|ne 3 car boxylLat e c& neltlng point starting at [err]

Exanpl e 106 WﬁﬂP]? lhydro 2, 6-di met gyl - 4- (2- benzytthio- 10

ﬁgpnyL)pyridlne 3-carboxyl ate. Mass s The nost inportant peaks are
und at nie 365 (nol ecul ar ion), 0 (M15), me = 306 (M59), me

= 274, me = 166. 15 ExanpLe 107 n- Buty

1, 4-di hydr o- 2, 6-di net hyl - 4-[ 2- ( 3- et hg

benzyLoxy) ghenyL] pyri di ne- 3- car boxyl at e

Exanpl e 108 20 Met hyl 1, 4- &

phenyl ) - 5- phenyl - ur ei dopyri di ne- 3- car bap

nmonoet hyl 1, 4-di hydro- 2, 6-di met hyl - 4- (2- dal or ophenyl) - 3, 5- di car boxyl at e

are refluxed with 30 6.4 nmol (30 nmat’) Wf dHphenyl phosphoryL azide and 4.2

m (30 mmol) of triethylamne for 1 hour® The mixture is cool ed, treated

with 2.8 m (amham:ddusﬁy atd Iam:ﬂml ) Llnﬁdtlf)ﬂrdﬂ. thyﬂtﬁ-me«w’nﬁemyt—

concentr at e, sol ation residue i i S

ccetate. d8 A OART PRI B it TeATRoRd AP Bl aele

sedi um hydr oxndm o utt @3 e uam o&*bmtdﬁd\eh)erremtmh aattl mnbasﬂtuoxted The

sol i d evapor atjd ﬁ“ﬁ%l

cooled with S'[HI ?{;&IJLEEFA t 4k e‘rﬁ'?'dog\dhésuct| on an %@ﬁdﬂ‘é’ ﬂ*

acet at e. Th|SQQﬁ%ﬂéi¢eplacenent sheet Date: 27/2/93

Yield: 38% of theory.

of Eelting point- 144 to [err]
OLHYi net hyl - 4- (2- chLor o-
ylfate [err] 9.65 g (30 mmol ) of

\

~ 15 Example 66
F 4 Ci
ON CO.CH,
20 He N _cm
Analogously to Example 16, methyl 4-(2-chloro-6-fluoro-
phenyl)-1,4~-dihydro-2,6-dimethyl-3-nitropyridine-5-carbox-
ylate of melting point 190°Cc was obtained by reaction of
25 2-chloro-6-fluorobenzaldehyde with nitroacetone and methyl
B-aminocrotonate.
N Yield: 28X of theory.
Example 67
30 CF, CH,
ozN COzCHzCHrN
: CHs
Hac N CH;
H

B-Dimethylaminoethyl 1,4-dihydro-2,6~dimethyl-3-nitro-4-

35 (2-trifluoromethylphenyl)pyridine-S-carboxylate of melting
point 132% was obtained by reaction of 1 equivalent each
of 1,4-dihydro-2,6-dimethyl-3-nitro-4-(2-trifluoromethyl-
phenyl)pyridine~S-carboxylic acid with dimethylaminoethanol
and DCC in the [sic]l methylene chloride.



- 60 - Thi s giThig8hcdt Hais Been Re yl 1, 4-di hydro-2, 6-di nethyl -4-(2 f’
chl or ophenyl) - yridi ne- 3-carboxyl ate of nelting J&wﬂ 203 to
[errT The foll ared anal ogously: 5 Exanple 109 Mt hyl

1, 4-di hydro- 2, 6-di net hyl - 4-[ 2- (4- met hyl - 52 -
benzyloxy)phenyl]-5-n-buty|ureidopyridine-%-carboxylate of nmelting point
194" to [err] [&ipldi584Rxafptheerd.-Met hyL '

1 4~ di hydro- 2, exdinpEkh¥l- 4- (2- chl or ophenyl ) -

5- N- nor phol i nyl ) car bonyl am nopyri di ne-3-c¢ of nelting point 245 to
[err] 20 [err] Exanple 111 - Met hyl/ e @

1, 4-di hydr o- 2, 6-di net-hyl - 4- (2- chLor oppenlyl ) -
_5-(4-N—neth§Lpiperazinyl-carbonylanine\z ri di ne-3-carbo- 30 xylate of
nmelting point [err] [err] Exanple 112 Nbnonet hyL

Q:EHst he repl acement sheet Dat e:

di car boxyLate [err] 10.6 g (24
mot) of nethyL [err]-cyanoethyL 1, 4-8i hidro-2,6- 10

di et hyl - 4- (2- benzyLoxyphenyl ) pyri dicneN3, 5eHii car boxyLat e are suspended in a
soLution of 2.88 g (72 nmmol ) of sodiunﬁhydroxide in 72 mM of water and

treated mﬁ%ﬁ 48 nh?of d&g met hox e;hagg. The nixturSEis stirred overnight,
tgeated w 1082LPO0KS Lkt EP EXAMBXEr d0reliethvic b Raberizvh ogyRbENYLd The
aqueous phase fgédd$hytred2f6rdamebbyl -B-ndtoppariidtiaeys5ecapboxytiatandfi S
then, with stifpri acidifi dr.opw ' ngent ed hydrochl ori.de
acid. The prec%ggpgpﬁagégh%rggacg ?ésﬁﬁrp%%gaigfPgmf§%%§ﬂgpigﬁ,rﬁé§ﬁé3WMtr1
wat er and driedf ¥nhbengylexybenzgldehudeewdéhcoliémoedetone and methyl B-
\_ ~ aminocrotonate. '
15 VYield: 34% of theory.
Example 69
Methyl 1,4-dihydro-2,6-dimethyl-4-[2-(4-methyl~
benzyloxy)phenyllpyridine-3-carboxylate

/
20
- t}cnr{:::>»CHa
| CH,00C
. N" “CH
CHy N s

25 A) Preparation of methyl a-acetyl-2-(4-methylbenzyloxy)

1, 4-di hydro- 2, 6-di net hyl - 4- ( 2- benz@N

27/ 2/ 93 - 61 - oXyphenyI)pyridine-r

cinnamate
— _ 25 g (110.6 mmol) of 2-(4-methylbenzyloxy)benzaldehyde

are stirred together with 11.9 mL (110.6 mmol) of methyl
acetoacetate in 66 ml of isopropanol and treated with a

30 freshly prepared solution of 0.64 ml of piperidine and
0.38 mlL of glacial acetic acid in 5.5 ml of isopropanol.
The mixture is stirred for 1 hour at 60°C and for 4 hours
at 40°C, cooled and concentrated. The evaporation residue
is dissolved in ether and the solution is successively

35 washed with about 100 mL of 1 N hydrochloric acid, twice
with water, with saturated sodium bicarbonate solution and
again twice with water. The ether phase is-dried, filter-
ed and concentrated. This gives 35.3 g (98.51% of theory)
of a dark yellow oil which is further reacted without



20 pro ter I A giR@i Nt 1600C wi th deconposition. The fol Lb@é ng were
preparglglcl:SSh&H ao 112: ExanplLe 113 Mononet hyl _
1, 4-di hyHm mlﬂﬂ! Hyl -4-[2-(4-met hyL-

benzyl ox _ ine-3,5-dicarboxyl§ge_of melting 25 point [err] with
deconposi tion. Exanple 114 Mononet hylL

1, 4-di hydr o- 2p%r Hf he@hjen4-[ 2- (4-chLor o-
benzyl ) phenyLypyji ghpe- -5y §h68ERPKY 424 2d Phy JRbLRDE-BPBER ) €F b} CR-Th-
Héconp03|t|on. 30 ExanplLe 11; anonit |, .. .
1, 4°d! hydr o- 2netty HReRsrLaxy Sopenghipyfidine=3,5-dicarboxylate
benzyLoxy) phenyl ] pyr.i di ne- 3, 5-di carboxyl ate of nelting point [err] with
deconpositiLon. ExanpLe 116 35 Mononet hyl

1, 4- di hydr 0- 2, 6- di net hyL- 4- ( 2- phenyL-
mer capt omet hoxyphenylL) pyri di ne- 3, 5- di ¢garboxyLat f nmelting point [err]jwith
‘deconposition. ExanpLe 117 Mononet hyL O-CH CHs ' '
1, 4-di hydro- 2, 6-di net hyL-4-(2- phenet hyl} This i e repl aoenent sheet

Dat e: 27/ 2/ 93 - 62 - oxyphemgoxqyridi AROFH=@Cr boxyl ate of nelting
point 100 to 1030C with deconposition1 anpLe 118 Mnonet hyl
1,4-dihydrﬁ-2,6-dinethyl-4-[2-(2,6- 5 /

ithorobé zyLoxy) phenyl ] pyri di ne- gud- (N‘ca@oxylLate of nmelting point 198 to

'0C with deconposition. ExanpLe 119 Nbnonet hyl

1, 4-di hydr 0- 2¢6- di -4 2- 4-di - Y- -l b= \ -
ch|orobenzy|o??)ghgﬁgﬁ?gyg?dﬁﬁéﬁg,g?ngépééxﬁl3?5?8% 25 homethythenzytisg
to 1400C wi t hoWgeoipoanatenarexanfdlexedowithotbrfys €(108.95 mmol) of 2-

1, 4-di hydro-2.6504,88hPYLgdamInBEPBLSNatRNERY HbBY il doFeedhan@iLCaolroxg at e of
melMing point 175 to [err] with degonposition. 15 E@inple 121 Qq%%nethyl

r

G
1, 4-di hyd8- 2heuBsmet RP- 39L4LAGA,JFokgncentrated
residue is taken up in ethyl acetate and extracted twice

with water. The ethyl acetate phase is dried, filtered,

e evapora

and concentrated. The evaporation residue obtained crys-

tallizes upon stirring with methanol. The product is fil-
20 tered off with suction and washed with methanol. This

gives 20.2 g (40.53% of theory) of a slightly yellow prod-

uct of melting point 165°C with decomposition. -

C) Monomethyl 1,4-dihydro-2,6~-dimethyl-4-[2-(4-methyl-

benzyLoxy)phenyL]pyridine-3,5-dicarboxylate

25 : /
' l
U N O-CH OCH3
| CH,00C COOH
S |
30 - o, ”/\cu,

17.5 g (38 mmol) of methyl 2-cyanoethyl 1,4-dihydro-2,6-
dimethyl-4—E2—(44methylbenzyLoxy)phenYl]pyridine—3,5-
dicarboxylate are suspended in a solution of 4.6 g

35 (115 mmol) of sodium hydroxide in 115 ml of water and
treated with 57.5 mlL of dimethoxyethane. Gradually, a
clear solution is obtained. The mixture is stirred for
20 hours, treated with 100 mL of water and extracted three

 times with methylene chloride. While stirring, the aqueous



phenylL) pyrT yIate of nmelting point [err] with (g}
deconposi ti Mononet hyl
1, 4-di hydro- 2 (4- et hyl -

benzyloxy)napthyl]pyr|d|ne , 5-di carboxyl$4 e.of nelting point 171 to [err]
w t h deconposi tion. ExanpLe, 123 Mononet hy
1,4-di hydro- 2 rdLaferethyac id Haind WIQP'Q’S“ M1 srneentrp ted ddnertl o ic

%Itl ng poi nt al/ad } mW&Ddegpdwwmoshélmexamu rdduct is filter-
| met

noi sopr opyl 1 4 dr.o- 2 él
et byt bensy o) et PGSR e i e ates g dkisdng Thit
1010C with decg)tmlta.o?l g Bx&dy? e dP5thdowonktdif/la beige-coloured solid
1, 4-di hydras [ _
fl uor onet hyI be oqtdﬁo ph"{e%nl rfoiréﬁnnte %tqutd}% r t ?ate ot ? it p0| nt
900C with dec Eﬂﬂﬁon 35 Exanple 126 an0|sobutyl
1, 4-di hydro- 206r¢ @W'm&r&&(rﬂﬂ 1 4- d1hydro -2,6~ d1methyl 4-[2-(4~

e O Bt B & T s TRBr g es- Rl o afee ofe Lt ]
Exanpl e 127 Mprersdexd butmﬂ%ﬂlmydflwﬁerﬁedgmhlylamd[t?eiﬂed to 170 to
12006 v t Hohec b e U g FELEC ARNIA S, Ao P 140G RER s ™ (O
~4- di hydr o- 2u;qnanq&gmLan[qﬁ(qas¢| _The mixture is stirred at 180°C for
f Luor onet hyl bearwutow)npnw&d pé’ﬁd ddm@u5 dfr?é‘r\PP%%nOI Soﬁ (Térﬁ'ﬂ& PpL ot

[err] with deconposjtjon.
1, 4- di hydr o- qukﬁqﬂﬂygqam,qghq@ywater m1xture with. v1gorous stirring,

tri-fluor onet hylnaend e phenydd Pt éd pet e Sath@wowasé ale oftrettedy
point 150 4f0 e.rtr th dec OSIét':m ined ePhEr SR dPNOSEE G DUYY wien
1, 4- di hydr'o- 2, et/ 8- phase e was
1N sod1um hydroxlde and twice with water. The organic
phase is dried, filtered and concentrated. The resulting
syrup-Llike residue is crystallized with isopropanol or
acetonitrile in an ice bath and filtered off with suction.
20 This gives 1.6 g of methyl 1,4-dihydro-2,6-dimethyl-4-[2-
(4~ -methylbenzyloxy)-phenyllpyridine-3-carboxylate of
melting point 107%c to 109°%c.
The following were prepared anaLogously
Example 70
25 Ethyl 1,4-dihydro- 2 6-dimethyl-4-(2-trifluoro-
methylphenyl)pyridine-3-carboxylate of melting point 125
w to 128°%c.
Example 71
Isopropyl1,4-dihydro-2,6-dimethyl~4~-(3-nitrophenyl)-
30 pyridine-3-carboxylate, S
- isolated as an oil. R¢ value: 0.525; TLC aluminium roll,
Layer thickness: 0.2 mm, silica gel: 60 F 254, Merck;
eluent: petroleum ether/ethyl acetate in a ratio of 2:1 by
volume. ' |
35 Example 72
Methyl 1,4~dihydro-1,2,6-trimethyl-4- (2-chLoro-
phenyl)pyridine-3- carboxyLate of melting point 142 to
144°c.



15 trifluortd eplacgd pheny| ] pyr i di ne- 3, 5- di car boxy- Lat ef®t&fel ting
point [err] tion. Exanple 131 Mononet hyl

1, 4-di hydro- -[2-(3- :

ni trobenzyl oxy) phenyl ] pyridine- 3, 5-di carggxyl ate of 20 meLting point [err]
Wi t h. deconposi tion. Exanple 132 Monoet hyl "1, 4-di hydr o- 2, 6-di net hyl - 4-[ 2- ( 3-
n|trobenzylox§§ﬁﬁ6h9L Byri di ne- 3, 5- dlcarboxyLate of neltlng point [err]

Wit h deCOﬂDOSMétﬁ9L 2 4- Exagake -338-Whmeehhyl4-(3-chlorophenyl)~
P

1, 4-di hyd 2
fLuorgbgnESIo?&fbﬂéﬂ?T%pﬁFr ﬁ&léts afcaebsipeapaigt ﬂéPtFﬁg1aalﬁr 154 to

[err]with decBrpopléi d4. Exanple 134 30 Mononet hyl

1, 4-di hydr g- 2, 6- di nej, h23(
fLuorobenzgloxy)phenyP£p§r|dr%eééhéd cafgo §fgyl Et hﬁofﬁfnféf to
[err] with deephpdiner nC3Ehaanet§3§menbﬁﬂnbyE°1nt 127 to 130°c.

1, 4-di hydr o- 2¢ Qaglp (Bt pyL- 4- ( 2- phenyL 35

propylnercaptophenyl% grldlne 5-di carboxylLat e of neltl ng point starting
at [err] with deconpB®Fbybnl, fxdiprdrezé. fioAdmetAylt-4-(2-chlorophenyl)-
1, 4-di hydr o- 2pﬁrddmﬁéhSLc4r53x98a5edbf melting point 143-146°cC.

nethylbenﬁqlo§%%$h§5ytépyrldlne 3,5-di carboxylate of This is the

repl acene te: - 64 - nmelting point starting at [err] with

- deConposi tion. Exanpietigl Mphodmhpdryt2lb4ddmeytyd-2-63dnitrophedyll2~( 3, 5-
d'gftp%gbgpzyﬁp%{apngnyklpysbggnst§ §?dh8@&996y§§§ﬁégg#§tE?}HHEQcEO'”t

1, %<di hydr o- ZEBa@PhEtﬁ§I-4 [ 3-met hyl - benzyl oxy) phenyl

pyri di ne-3, 5 d'CabeMytﬁie ¢f4nskhyaeopelatdlﬂeth9LLeLRb—wmkhyLtn1o-
deconposi n8 _g ¥
1, 4- di hyd %tHY fﬁ eﬁ! pygidin arboxylate as an oil.
NMR spectrum at 250 MHz in CDCLl3
Singlet at s
Singlet at ¢
e Singlet at &
20 2 duplets at §

1.6 ppm (3H, 6-CHzg)
2.38 ppm (3H, 2-CH3)
3.42 ppm (3H, COOCH=z)
4.65 and 4.96 ppm (1H each for 5H and
4H) |
.16 ppm (1H for N)
H
5.5 to 5.64 ppm (2H for -0-CH>-§-)
6.9 to 7.65 ppm_(9H, aromatics)

It
W

Singlet at ¢

AB system at s

25 Multiplet at s
Ekample 78
Methyl 1,4-dihydro-2,6-dimethyl-4-(2-benzyloxy-

phenyl)pyridine-3-carboxylate of melting point 81 to 83%.

Example 79 :

30 " Methyl 1,4~-dihydro-2,6-dimethyl-4-L[2-(4~-chloro-
benzyloxy)phenyllpyridine-3-carboxylate of melting point
90 to 94°c. '
Example 80

Methyl 1,4-dihydro-2,6-dimethyl-4-[2-(2-chloro-
35S benzyl—oxy)phenyl]pytidine-S-carboxyLate of melting point
75 to 77°%.
Example 81 _
Methyl 1,4-dihydro-2,6-dimethyl-4-[2-(2,6~-dichloro-
benzyloxy)phenyllpyridine-3-carboxylate of melting point



nethyLbenzyﬁmgyﬁa acedi ne-3,5-dicafboxy|ate of nmelting poiq&7132 to

[err] with d i anpl e 140 15 Mononet hyL
1,4-ﬁihydro- [ 2-(3-
. fl uorobenzyL eny pyridi ne- 3, 5-di cargpoxyl ate of nelting point 146 to

[err] with dec 05|t|oQ Exanpl e 141 Mono- n- butyl
1, 4- di hydro- 2,1 |tt?et #B La-[2-(3- 20
£l uor obenzyl owaqjmréylg]zpyrl di ne- 3, 5-di car boxyl at.e of mel ti ng point 141 to

[err] with deconpositjiq a 14 oet h
1, 4- di hydr o- 2, 6- dlneﬁﬁvﬂu&Eﬁ Q?éﬁ J%JW¥1 J R@thyl 4-L2-(3,4~-dichloro-

nethoxybenzylmm@qjuanﬁﬂq@gnxﬂ]uyﬁﬁdint<$ﬂdanuxﬁuaté 25 neltlng poi nt 155
to 1600C wigh %eog. 't' fé:%nmf \ﬂa{%ewbr?f)é@bbﬂyd plates precoated

1, 4- di hydr o- 2,
met hoxybenzyt mqt)fprsertyllc]qomtduéﬂe £3,25.40i edidrndydl erhd. agfo freaim /A eth ydoi ane tiafee t o

Lerr] with decqmnsiddiano GG EXHPIv Lidfk Ft hyl
1- et hyL- 2- et hyl - 4- [2 3-trifluoromethyl -

benzyl t hi o) ph mp.Lp. -1,4,5, 7-tetrahydrofuro[ 3, 4-b] -
pyridi ne- 3-car boxyl atrﬁthMLp1 41147 Hyad rfoev ] 6 3bi rfede gl -6 <145 O -Nibd Htoxyed myy L -

met hyL 3- tnf
enzylthléﬁL Iﬁ"i?h Q§G7W%H% (ﬂ%ﬁ%ﬂ%ﬂ%{4~b\-
pyr|d|ne 3- canbm&ﬂtﬂﬂaaﬂwqafohma to [err] This is

t he repl acene o 27/ 2/ 93 - 65 - Exanple 146 Butyl
2-met hyL- 4- [Zm%ggh%|f Eﬁﬁbnethylbenzyl

M)phenyl] 5- oxo0- 1,Thes mpsitot imprdrasftymeak s4- iﬂﬁpyfrqumﬁlﬂ'e wleF bbkdl ate. 5

lle 112 to [de et i®ondd’ A 308; m/e = 248; m/e = 166.
2- nethyl 4é£2 % r|fI ronethylbenzyloxy)-

phenyl ] - 5-1 q@q§e7 et r ahydr of ur o[ 3, 4-b] pyri di ne-3- carboxyl ate
Isopropyl 1,4-dihydro-2,6-dimethyl-4-[2-(4-methyl-

benzyloxy)phenyllpyridine~-3-carboxylate of melting point
starting at 99%c.
Example 85
20 Methyl 1,4-dihydro-2,6-dimethyl-4-L2-(3-trifluoro-
methylbenzylthio)phenyllpyridine-3-carboxylate, isolated
as an oil. Rjf value: 0.84, TLC aluminium roll, Layer
thickness: 0.2 mm, 'silica gel 60 F 254, eluent: chloroform/
ethyl acetate in a ratio of 5:1 by volume.
25 Example 86
Isobutyl 1,4-dihydro-2,6-dimethyl-4-[2-(4-methyl-
benzyloxy)phenyllpyridine-3-carboxylate of melting point
starting at 57°.
Example 87
30 " Methyl 1,4-dihydro-2,6- d1methyl -4-naphthyl-pyridine-
3—carboxytate, isolated as a foam.
Mass spectrum£
The most important mass peaks are m/e = 293
(molecular ion); m/e = 166 (M - naphthyl).
35 Example 88 -
Methyl 1,4-dihydro-2,6-dimethyl~4-[2-(3-trifluoro-
methylbenzyloxy)phenyllpyridine-3-carboxylate of melting
'point 134%¢.



t -

*1,4,5, 7- [ 3, 4- b]pyrldlne 3-carboxylate. Mp.: 164 to [err]
15 Exaan n- ButyL 2-net hyl -4-[ 2-( 3- 8zt ~robenzyl t hi 0) phenyl ] -
5- ox0-1, 4, rghygbofuro[3,4-b]pyridine-3-carboxy|ate . Mp.: 137 to
Ierr] Exanple Et hyl 2-nethyl -4-[2-(3-net hyl benzyl sul phi nyl) -
phenyl ] - 5- oxo- 1, 4 5, Setebbahyﬂrdtérdhbydrb}ﬁybkdﬁmetﬁyLcérb&x&ﬁamethW1p.:
34?2[?L;L25T?EBL?B% ?hg L]RyrEEHXe -3-carboxylate of melting point
4,5,6, 7- tetrahydrélmskpyr?é 6[3 4-b] pyri di ne-3-carboxylate. Mp.: 243 to
Eezr% Exanpleﬁigg F@hyb 4-[ 2- (benzyl sul phonyl ) phenyl ] - 2- et hyl - 5- oxo- 30

t et rahydrof urop| 3, 4- b r.idi ne- ar hoxyl a to [err

Exanpl e 153 Nb?hyl oM HELM | 14 Fé bzdfPliv oﬁgﬂs Hy|5éﬁg§rbe"zy?°“y‘[ ]
t hi o) phenyl ] - Eheh9{1-6y5n31heP5ahydbo&Una&3 4-b]-3- 35 carboxylate. Mp.:
rethy - 5- oxo- 13889 88, 2, FrsruRa Yot P R4y 125 Sy iLR ERL, =
r epl acenent sheeerDaheckBESSZDQZ hm, SJLGGa-QGérbﬁxﬁlaﬁéz Mepcki[err]

Exanpl e 1%§ E A i t byl
Rheny! ] - 55§XOE?¥5 % "%“é¥?3ﬁ§§Pg?uroﬂsa“g&9§§rPﬁ.EZ?%¥“5 of 7:1 by

10 MMV p. : THigShett %hpl e 148 Et hyl , (40
2- et hyl - 4- [ “H yl t hi 0) phenyl ] - 5-
‘0X0Q-

volume.
Example 91 : _
N Isobutyl 1,4-dihydro-2,6-dimethyl—4-t2-(3-trifluoro—
methylbenzyloxy)phenyllpyridine-3-carboxylate, ’

15 isolated as an oil. '
Mass spectrum:

The most important mass peaks are:
m/e = 459 (molecular ion);

CH,
20 e = a2 (M—CHrCH< ) .

CH,

m/e = 208 (M-Cq4H4qF30).
-Example 92
25 Methyt 1,4-dihydro-2,6-dimethyl-4-[2-(3-nitro-
benzyloxy)phenyllpyridine-3-carboxylate of melting point
117 to 118%c.
Example 93
Ethyl 1,4-dihydro-2,6-dimethyl-4-L2-(3- nutrobenzyl-
30 oxy)phenyllpyridine-3-carboxylate of melting point from
107 to 109%c. :
Example 94
Methyl 1,4-dihydro-2,6~dimethyl-4-[2-(4-fluoro-
benzyloxy)phenyllpyridine-3-carboxylate of melting point
35 68 to 70°.
Example 95
Sec.butyl 1, 4-dihydro-2,6-dimethyl-4-[2- (3 -tri-
fluoromethylbenzyloxy)phenyllpyridine-3-carboxylate,
isolated as an oil. ’



carboxylatdﬁmﬁh fhs anple 156 Et hyl f4‘
2- et hyl - zyIthlo)phenyL] 10
5- oxo0-1, 4 5 ro[ 3, 4-b] pyri di ne- 3-carboxy- late. Mp.: 150 to

[err] Exanpl e 157 Butyl 4-12-(3- chIorebémzthhlo)phenyL]-2-nethyL-5- 15
oxo-1,4,5,7- Egggagﬁgrgp &Q[3 4-b] pyri di ne- 3-carboxylate. Mp.: 167 to [err]
Exanple 158 ? et hoxycar bonyl benzyl t hi o) phenyl | - 2-
{_net hyl - 5- oxo- 1, 4 5, 7Iﬁetmah}dﬂGPGWGPBt4me§yPﬁ@#ﬁe33£'20 carboxyl ate. Mp.:
57 to [err] 62D LS 91 R oFLRYIL o#- [iembieyyl Shisaeptasizly.2- propyl -5- oxo-
1,4,5,7- tetrahydrofuro[ b] pyri di ne- ’3- carboxylate. 25 Mp.: 167 to [err]
Exanple 160 ExAgPLle. PS- (chIorobenzylthlo)phenyl] 2- et hyl - 5-
oxo-1, 4, Fs? tetrahydta&mrdLS-Qﬂhbﬂﬁmhdlmedam@ambmxﬁkfee(4NHpubr&l to [err]
30Exarrpe11|\/b t,hi o n 2et -.5- 0% Q-, .
14,57 ot r BRYAVSPAY PR RV TR H g E R R oy p¥ Yies peipg )
Exanple 162 382 to 125 Bthyl 4-[2-(4-tert.-butyl benzylthio)phenyl]-2-
met hyl - 5- oxogl afip fe/9fetrahydrofuro[ 3, 4-b] pyri di ne-3- carboxylate. Mp.:
127 to [err] Th|s I's the replacenent sheet Date:27/2/93 - 67 Exaane
163 Et hyl 2-methyl - Hcrbyés1nérﬁymméﬁfyFVWr&rwWéﬁyﬁr4§2 (3,5-dimethy(-
0x0- 1, 4, 307- behz3 0¥y 0buealy? 1yRlidNinet3ne-a3boxyR@te dfemelting point

W, 127 to 129°C (crystallized with 1 mol of acetonitrile).
' ' Example 98
L Ethyl 1,4-dihydro-2,6~-dimethyl-4-(3-nitrophenyl)-

pyridine-3-carboxylate of melting point 107 to 108°c.
15 Example 99
n-Butyl 1,4-dihydro-2,6-dimethyl-4-[2-(3,5-dimethyl-
benzyloxy)phenyllpyridine-3-carboxylate,
‘isolated as an oil.
Mass spectrum:
20 The most important peaks are:
m/e = 417 (M-2); m/e = 300 (M-119) and m/e = 208.
Example 100 |
n-Butyl 1,4~dihydro-2,6-dimethyl-4-[2-(3-methyl~
benzyloxy)phenyllpyridine-3-carboxylate of melting point
| 25 104 to 10°c.
N Example 101
Methyl 1,4-dihydro-2,6- d1methyl ~-4-[2-(3-methyl-
benzyloxy)phenyllpyridine-3-carboxylate of melting point
58 to 62° crystallizes with one mole of acetonitrile.
30 Exampte 102
Methyl 1,4-dihydro-2,6-dimethyl-4-[2-(3-fluoro-
benzyloxy)phenyllpyridine-3-carboxylate of melting point
109 to 10°c.
Example 103
35 n-Butyl 1,4-dihydro-2,6-dimethyl-4-[2-(3-fluoro-
'benzyloxy)phenyl]pyridine—3-carboxylate of melting point
105 to 106°c. '
Example 104
Methyl 1,4-dihydro-2,6-dimethyl-4-(2-phenylpropyl-



.

Mp: 114t sesme °§d 164 Methyl
4-[2-(4-tert hlo)phenyL] 2-
met hyl - 5- oxo hydrofuro[3 4-b] pyri di ne-3- carboxylate. Mp.

112 to [err] 10 Exaane 165 Meth y - 59 -
2- thyl -4-[2-(3- Lb |th
S o) 4 s Pk AR AR R A Arhexy Late, Lisahated 3F 20 Abe 1o

Jerr] 15 Exanpl e 16a¢vexany13-4m«,3-mm @ laeimidm hi ol pheap d - 2t-hrectlhyéss-

5-0xo0-1, 4, 5, § tetrahyoyaf C - 209 to
[err] 20 EanU'IZg "E"%?y%clﬁcltg%[ Aﬁhd)]ﬂowgg %ﬁ%etﬁ{/qggwnzyﬁl o)%eny'l] 5-
oxo-1,4,5,7-t Qﬂﬂh&klﬁiwo[3 4- b]pyrldlne 3-carboxylate. [err]-NMR [err] =
0.9 (t, Js= 7 Hz, 3iethl 10 - d iRy dridda, @-&Mﬂ3l5-1225634n9eﬁ4‘8>(5y3 75-4.1

ghb_gfz’cif %53(3f%%9 %ﬂ%ﬁ’égE§%§?g§ﬂﬁ§lea%ﬁn%é meLt?ng po1§5 '

2-met hyL- 4-[ 2s-t(a4=mhtd1)dtb A hi o) phenyl]-5-

oxo-1, 4, 5'7t§¥g g_ Eﬁﬁyro[S 4-b] pyri di ne- 3-carboxylate. 30 Mp.: 87
to[err] Exanple 4-12-benzyl t hi o) phenylL] - 2- net hyl - 5- oxo- 1 -
propyl-1,4,5,7- tetreﬂﬁ&mdf u#dﬁ@WdﬂWAﬁmmﬂhm%o&%%@lvBGhMp

[err] ExquL het nggd U ey Lt hi o) phenyl ] - 2-net hyL- 5-
-1,4,5,7- ?Etgghy ofur %)Fnﬁ%%} ne- 3-carboxylate. Mp.: 115 to [err]

|s i s the MAfisaddfsh Wtieet Date: - 68 -
The most important peaks are found at

\s m/e = 365 (molecular ion), m/e = 350 (M-15),

m/e 306 (M-59), m/e = 274, m/e = 166.

15 Example 107

n-Butyl 1,4-dihydro-2,6- dlmethyl -4-[2-(3-methoxy-

benzyloxy)phenylIpyridine-3-carboxylate of melting point
144 to 146°cC.
Example 108

20. Methyl 1,4-dihydro-2,6-dimethyl-4-(2-chloro-
phenyl)-5-phenyl-ureidopyridine-3-carboxylate

‘)

AN
ct
CH,00C NH-CO—NHO
25
s ’ l
CH3 . N CHJ
H

9.65 g (30 mmol) of monoethyl 1,4-dihydro-2,6-dimethyl-
4-(2~chlorophenyl)-3,5~-dicarboxylate are refluxed with

30 6.4 moL (30 mmol) of diphenylphosphoryl azide and 4.2 ml
(30 mmol) of triethylamine for 1 hour. The mixture is
cooled, treated with 2.8 mtL (30 mmol) of aniline and
boiled for 1 hour. The mixture is concentrated, the solid
evaporation residue is dissolved in warm ethyl acetate,

35 the solution is washed with 1 N hydrochloric acid, water,
2 N sodium hydroxide solution and twice with water, dried
and concentrated. The solid evaporation residue is treated

~with 100 mL of hot ethyl acetate, cooled with stirring,
filtered off with suction and washed with ethyl acetate..



[err] 5 Exanpl nmet hyL- 4-[ 2- (4- net hyl benzyl oxy) phenyl ] - 5-
0x0-1,4,5,7-tetra roturof 3, 4-b] pyridilr neét(ﬁ carboxylate. Mp.: 208 to [err]
Exanple 173 10 Et hyl 4-[2-(benzyl 0) phenyl ] - 1- et hyl - 2- net hyl -

5- 0x0- 1, 4, 5, 7-Tthets ehimproofant[B, o Bty Wi k-3l hyalrtoomdyléatdd meihy. L~ 480X 20
kerr] Exanple JﬁVbﬂéﬁhenyl) 5{?“&Hylure1dopyr1d1ne -3-carboxylate of

4- 2- (benzylthlo)gheny iﬁ§- - 0X0-

1,4,5, 7-tet raled 08/ 5 %igf>- Fcar boxyl ate. Mp.: 188-[err]

Exanpl e 175 Etitye #bl{t?o(h@awﬁdwlﬁ)éﬁw JandrURfduslLye- 0x0- 20

1,4,5 7-tet Q%q+Pfurq{ 4-b] pyri di ne- 3-carboxyLate. Mp.: 183 to [err]
Exanpl e 176 Et Rf 2 4- met hoxycar bonyl benzyl t hi o) phenyl ] -

2- met hyl - 5- oxo- 4 SMktIheytLr ahylerdofhyrda] 03 24-63iywe tchiyrle~43-[ 22X 4caweltwpllat e.

Mp.: 102 to [y A
2- nethyl 4-[ 2- (1 phenyLet Jﬁ*h|oﬁﬁﬁ§“ﬁ %§e1dopyr1d1ne -3-carboxylate

oxo- 1, 4, 5, 7- t & Apldrisraurs{ iR u-Wépyha d'l 9€3-carboxylate. 30 Mp.: 93 to
1100C (2 3 mxtures of diastereoner ExarrpLe 178 Et hyl

2- met hyL- 4@[2 (2- net hyl benzylthlo)p '

Qégxo 1,4 7-tetrahydrofuro[ 3, 4-b] p boxylate 35 Mp.: 217 to
[efr] Exanple 179 Ethyl 2-nethyl -5- oxlo- éﬁ&? . apylsulphlnyl)
phenyl]-1, 4,5, 7-t et r ahydr of ur ¢3QE. by NHCR&HBHz@y boxyl ate M p.: 185 to
[QLL] This is the repl acenent sheetl | _ _

N
H-

Exanpl e 171 FhigghectHasBéchReplated 2- ( 4- net hyLbenzyl t hi o) phenyl ] - {45
5-o0x0-1,4,5,7- Eﬂ! [ 3, 4-b] pyridi ne-3-carboxylate. Mp.: 137 to
y

H,C CH;,
15 Example 110
Methyl 1,4-dihydro-2,6~-dimethyl~-4-(2-chlorophenyl)- -
5-N-morpholinyl)carbonylaminopyridine-3-carboxylate of

melting point 245 to 249°c.

20 :
Cl '
CH,00C I ' NH-CO-N o)
CH N CH
25 . 3 H 3

Example 111
Methyl 1,4-dihydro-2,6-dimethyl-4~-(2~-chlorophenyl)-
5-(4-N-methylpiperazinyl-carbonylamino)pyridine-3-carbo-
30 xylate of melting point 231%. -

Ci -
CH,00C NH-CO-N N-CH,
35 : I I .
CHa n CH3 )

'ExampLe 112
Monomethyl 1,4- d1hydro -2,6-dimethyl-4-(2- benzyl—



Wyl 2-nmethyl - 4-[ 2- (4- nltrobenzylthlo)phenng
of uro[ 3, 4- b] pyri di ne- 3- car boxyl ate 68 to [err]

. : a 4-[2-(nethoxycarbony|)phenyl]-2-nethy|_
0x0-1,4,5,7-tetrahydrofuro[ 3, 4-b] pyri & #g- 3- carboxylate. Mp.: 240 to [err]

Exanpl e 182 *ngpgra#gf§92¥hr%;%?3L%H% | h %hgq%nyl] 2- nethyl 5- 0x0-

14,5 7-tetrah | ne-3-carboxylate. Mp.: 163 to [err]
\_Exanpl e 183 Ethyl 4-[2-(2,5-dichl orobe t hi o) phenyl ]-2- 15

met hyl - 5- oxo-1, 4,5, 7-tetrahydrof uro[ 3, 4-b} pyri di ne-3- carboxylate. Mp.:
244 to [err] Exanple 184 Ethyl 4-[2-(44yelhoxybe | t hi 0) phenyl ] -2-net hyL-
20 b5-o0x0-1,4,5,7-tetrahydrofuro[3, 4-b] gyrlodec rboxylate. Mp.: 83 to
[err] Exasple 185 Ethyl 4-[2-(4-ehloocobdnzydddi O nyl]-2-nmet hyl - 25
5-o0xo0-1, 4,5, 7-tetrahydrofuro[ 3, 4- b] pyrydiye- 3- car boxyLate. Mp.: 97 to .
[err] Exanple 186 Ethyl 2-nmethyl-4-[2-(1-fethyl ethylthio)phenyl]-

5-oxo0-1, 4,5, 7-t et rahydr of ur o[ 3, 4- b] pyP1 4{/Neg3- car boxyl ate. 30 Mp.: 193 to
[err] ExanplLe 187 Ethyl. 2-methyl -5-0xb- 4] 2- 63 phenprropyIthlo)
phenyl]-1,4,5, 7-tetrahydro[ 3, 4- b] pyri di ne- 3-carboxylate. MP.: 179 to [err]
35. Exanpl e 1886EGhyR 42 mmet Ry 05 mEthyA- B2cynaoedihiy- I prddtirgdro-2, 6-
thlO)Dheﬁn|]ﬂim@tﬁy?—MekQabﬁﬂ&Qﬁ%&9¥h3n4ibb9¥HHQMQe33S-QQQQQBE&QH%teNlp

2 to ferr re enent sheet te:
\~9 [ ]are suspended in a solthOn of % % p(% mmol) of so%%um

hydroxide in 72 mL of water and treated with 45 ml of di-
G methoxyethane. The mixture is stirred overnight, treated

with 100 ml of water and extracted three times with ether.
15 The aqueous phase is distilled for a short time on a
rotary evaporator and is then, with stirring, acidified
dropwise with concentrated hydrochloride acid. The preci-
pitated product is filtered off with suction, washed with
water and dried. This gives 6.2 g of a beige-coloured
20 product of melting point 160°C with decomposition.
The following were prepared analogously to 112:
Example 113
Monomethyl 1,4-dihydro-2,6-dimethyl-4-[2-(4-methyl-
benzyloxy)phenyllpyridine-3,5-dicarboxylate of melting
25 point 169%C with decomposition.
Example 114
Monomethyl 1,4-dihydro-2,6-dimethyl-4~[2-(4~chloro~-
benzyl)phenyllpyridine-3,5-dicarboxylate of melting point
156%C with decomposition.
350 Example 115
' Monomethyl 1,4-dihydro-2,6-dimethyl-4-[2-(2-chloro-
benzyloxy)phenyllpyridine-3,5-dicarboxylate of melting
point 153°C with decomposition.
Example 116
35 Monomethyl 1,4—dihydro—2,6-dimethyt—4-(2-phenyl—
mercaptomethoxyphenyl)pyridine-3,5~dicarboxylate of melting
point 95°C with decomposition.
Example 117
Monomefhyl 1,4-dihydro-2,6-dimethyl-4-(2-phenethyl-



i ExaﬂnisSheEGEhSEeeh laped 2, 3- i et hyl phenyl ) - 2- net hyl - 5- oxo- |4
1 4 5 7-tetr -b]pyrldlne 3-carboxyLate. Mp.: 225 to [err] 5
ExanplLe 190 -5 0Xx0- [ 2- (2[ phenyl car bonyLoxy] -
ethylthlo)pheny , (-tetrahydrof urof gz4-b] pyridine- 3-carboxyl ate.

Mp.

- 2- nethyL 4-[20%1°
\phenyl | - 5- oxit& 4n§°6 ﬁe&ggh%d%&?uzafgo?bb]py{ldLnﬁ_S |Cﬁrb§leatf] glp_;

t hy -[ 2- (benzyl suLphi nyl t hi 0) phenyl ] - 2-
Exaislar) I3

93 to
met hyl -
[err]

190 to

[err]
5- oxo-

err% 10 Exa Le 191 EthyL
apnty Ehﬁﬂﬁ?ﬁ?ﬁ?o? dicarboxylate of melting point 100

rahydr of ur o[ 3, 4- b] pyri di ne-3- carboxyLate. Mp.:

20 Exanple 193M&bbgetHy( 21;8-dibydhbedpbediyethyb)phERy(2, &~

met hyL- 5- oxo-
to [err] 2
1,4,5,7- tetrah?b?bﬂ%rb@B"h b ﬁytpd?ﬂé 8-eathosdgrameositpon.103 to [err]

Exanple 195 3@xample 119 EthyL 4-[2- (2- hydroxyeththhlo)phenyL] 2- met hyL-

o AN AR Pafs PGS s ekl o o

S 0x0-L 4.5, T eUraySnOLSER) D & BLAVR) 8102 355000y 2l 2o M8 - 490 T

4-(2- benzprhemyébcRemEYhykySpbx@yﬁJéyB;a1ne -3,5-dicarboxylate of

[err]

tetrahydrogurol e fagl BYThe! 1883524 Ro¥Y! §

\—

15

20

ion.
Example 120 _ _ ‘

Monomethyl 1,4-dihydro-2,6-dimethyl-4-(3-propoxy-
phenyl)pyr1d1ne -3,5-dicarboxylate of meLt1ng point 175 to
177°C with decomposition.
Example 121

Monomethyl 1,4-dihydro-2,6-dimethyl-4~(3-benzyloxy-
phenyl)pyridine-3,5-dicarboxylate of melting point 148%¢
with decompbsition. |
Example 122

Monomethyl 1,4-dihydro-2,6-dimethyl-4-[2-(4-methyl-
benzyloxy)napthyllpyridine-3,5-dicarboxylate of melting

" point 171 to 179°%c with decompos1t1on.

25

30

35

Example 123
Monomethyl 1,4-dihydro-2,6-dimethyl-4-naphthyl-
pyridine~-3,5~-dicarboxylate of melting point 175 to 179°%¢

‘Wwith decomposition.

Example 124

Monoisopropyl 1,4-dihydro-2,6-dimethyl-4-[2-(4-
methylbenzyloxy)phenyllpyridine-3,5-dicarboxylate of
melting point 101°Cc with decomposition.
Example 125

Monomethyl 1,4-dihydro-2,6-dimethyt-h-[Z-(S-tri-
fluoromethylbenzylthio)phenyllpyridine-3,5-dicarboxylate
of melting point 90°C with decomposition.
Example 126 '

Monoisobutyl 1,4-dihydro-2,6-dimethyl-4-[2-(4-
methylbenzyloxy)phenyllpyridine-3,5-dicarboxylate of
melting point 85°C with decomposition.

90

?h Q@?ompgé?tto [err] ExanpLe 197



Date: . - t et rahydr of uro[ 3, 4- b] pyri di ne- 3-car boxyl ate. M p.
235-to [err| Et hyl 2-nethy|-4-[2-(nethy|thio)phenyl]-5-oxo- 5
1,4,5, 7-tetrahydrofuro[ 3, 4-b] pyri di ne-3-6&rboxylate. Mp.: 233 to [err]
Exanple 199 Etpyhp s M3 Y| - 4- [2 (2 phenylethylthlo)phenyl]
5-o0x0-1,4,5,7- tetrah drofuro[ 3 yridi ne-3- 10 carboxyl ate. P 184 to
\%9rr] Exanpl e 200 Et vm°2eﬁerhyrxh F24t¢1hé@h9T%eﬁ29PMhF ybhen(2+ (4~

oxo-1, 4, 5, 7méeﬁyawamiptaipi§hénblmyyrdunﬁe 3§SC@E@9KU$@}€atQAPf 132 to

EX l e 201, Met he -
Eezrg 7- ?gPr:ﬁ§H$b7%r5 gy i%ﬁy?géykégépﬁbg% é??%?%°¥25‘ ip. 245 to [err]
Fx?aned20$ El?zﬁzge(EZ&thyphegyl) 2- met hyl - 5- oxo- 1, 4, 5t7- carm| e
et rahydrofuro car e r .
503 Cb¥y| 4 (o- benz§$§%§%9hﬂﬁl E g Q?F%bfﬁ £2 &”8ime}ﬁ 9—&?—(%-@51- P
1,4,5,7- tetraﬁ&@@bﬂwsbmslheb}py¢xu?h@emyb&pboxqﬁaeeS Sredicarkeoxyl&kenpl e

204 30 of mM¥in 631 €n¥yé°blppbﬁnaééoap § Byba >- 0xo-
1,4,5,7- tetrah drofur pyri di ne- 3- car boxyl at'e (anor phous substance)

Exanple 205 @Wp be (32 enzyloxyphenyl) 2- et hyl - 5- oxo- 35
1,4,5, 7-tetrahydr of umedSi dobl Pyt Ul Hed Bhgarboxybati¢methyl-4~-L[2-(3-

U trifluoromethylbenzyloxy)phenyllpyridine-3,5-dicarboxy-

Et hyl 4-(Zhieswrﬁ A - 2-met yL-5-oxo- This is the repl acer;gét sheet

Late of melting point 150 to 153°C with decomposition.

&?J Examplé 130 _

Monosec.-butyl 1,4-dihydro-2,6-dimethyl-4-[2-(3~
15 trifluoromethylbenzyloxy)phenyllpyridine-3,5~-dicarboxy-
Late of melting point 144°C with decomposition.
Example 131
Monomethyl 1,4-dihydro-2,6-dimethyl-4-[2-(3-
nitrobenzyloxy)phenyllpyridine-3,5-dicarboxylate of
20 melting point 167°C with decomposition.
Example 132
Monoethyl 1,4-dihydro-2,6-dimethyl—4-f2—(3—
nitrobenzyloxy)phenyllpyridine-3,5-dicarboxylate of
melting point 172°C with decomposition.
25 Example 133 | .

v Monoethyl 1,4-dihydro-2,6-dimethyl-4-[2-Ch-
fluorobenzyloxy)phenyllpyridine-3,5-dicarboxylate of
melting point 154 to 156%C with decomposition. 
Example 134

30 . Monomethyl 1,4-dihydro-2,6- dlmethyl -4-[2-(4~-
fluorobenzyloxy)phenyllpyridine-3,5-dicarboxylate of
melting point 181 to 186°C with decomposition.

Example 135
Monomethyl 1,4-dihydro-2,6-dimethyl-4-(2-phenyl-

35 propylmercaptophenyl)pyridine-3,5-dicarboxylate of
melting point starting at 94%C with decomposition.
Example 136 _

Monomethyl 1,4-dihydro-2,6-dimethyl-4-[2-(3,5-di-
methylbenzyloxy)phenyllpyridine-3,5-dicarboxylate of



_—————"‘—-_'—"_/_’———

MP.: [erg] hwmw4(2memmmmw)2mmw5%k-
1,4,5,7- tet 4- b] pyri di ne- 3 carboxylate. This is the

repl acement\m - 72 - Mp.: [err] ExanpLe 207 Et hyl

2- met hyl r| Luoronet hyl - - 64 -

phenyl)-1, 4,5, 7-t.etrahydrofuro[3,4-b p Ined%h arboxylate Mp.: 228
to [err] ExaM§ Zé’?@S”Pé&ﬁr&ﬁfFu "@Zgée SARAOMPO STk 'RWL 5- 0X0-

L 4,5, 7-t et r ExpaipdlundF3, 4- b] pyri di ne- 3- carboxyLate 10 Nlp 158 to [err]
ExanpLe 209 Et hyl 2, hyl 0-44-,( I ny. 5,7
Ao E S S L %%J%M% d diglend 2 40295 Ll o

t et rahydrof ur o[ 3, 4- b pyridine cdrboxy Yat e
210 | sopr opyHd imekdvib |en4¥(lzxrxétpm>elngyﬂélmnr)wl§w 5-dicarboxylate of

1,4,5,7- tstralaxcinafguF% ’t4st¥]aﬁ%r1'n % 350 QOO Aomfdd it ilogir ] _Exanpl e
211 20 -5-net hyl - 4- ( 2- nethylphenyl) 5-0x0-1,4,5,7-
tetrahydroqu&FQPAebF§§r|d|ne 3-carboxylate. Mp.: 167 to [err] Exanpl e 212

ALLYyL 2-nethyl -4- (2ﬂ6ﬁbh¥kmenmhx-ﬂﬁmwmferJiJHﬂﬁﬂihyl 4 -[3- methyL-

ety (bR Ry R Sy AT B g 2
1,4,5, 7-t etr akyidtofl4Oot®, 4415 ﬁymndmndec&®HWﬂHt1qharr] ExanpLe 214 thhyl
:2 met hyl 4g- OéQaﬂpQ% q§bfluoronethyl

N Mono-n-butyl 1,4-dihydro-2,6-dimethyl-4-[2-(3-
methylbenzyloxy)phenyllpyridine-3,5-dicarboxylate of
o melting point 132 to 139°C with decomposition.
Example 140
15 MonomethyL 1, b= dihydro-2,6- dlmethyl -4-[2-(3~-

ftuorobenzyloxy)phenyllpyridine-3,5~-dicarboxylate of
melting point 146 to 149°C with decomposition.
Example 141
Mono-n-butyl 1,4-dihydro-2,6-dimethyl-4-[2~-(3-
20. fluorobenzyloxy)phenyllpyridine-3,5~-dicarboxylate of
melting point 141 to 144°¢C u1th decomposxt1on.
Example 142
Monomethyl 1,4- d1hydro-2 6~ d1methyl -4-[2-(3-~
methoxybenzyloxy)phenyllpyridine-3,5-dicarboxylate of’
25 melting point 155 to 160°C with decomposition.
Example 143
Mono-n-butyl 1,4-dihydro-2,6~- d1methyl -4-[2-(3-
methoxybenzyloxy)phenyllpyridine-3,5-dicarboxylate of
melting point 145 to 149°C with decomposition.
30 Example 144
Ethyl 1-ethyL-2—methyl—4-[2-(3-trifLuoromethyt—
benzytthio)phehyL]-5-oxo-1,4,5,7-tetrahydrofuro[3,4—b]-
pyridine-3-carboxylate.
M.p.: 117 to 119%c.
35 Example 145 | ‘
2-Methoxyethyl ZQmethyl-4-[2—(3-trifLucromethyL-
benzylthio)phenyll-5-0x0-1,4,5,7-tetrahydrofurol3,4-b1-
pyridiﬁe#S-carboxylate.
M.p. 124 to 125%.



phenyl)-1, 4, 5‘h1?Slie€ttrhaB¢édR adéd)[3 4-b) pyri di ne- 3- car boxy- | ate. 35[%

229

to [err] Exa 2- et hyl - 5 0X0-4- ( 2- nethylphenyl) 1,4,5, 7-
tetrahydrofur e 3-carboxylate. Mp.: 196 to [err] This is the
a e:

repl acenent sh -73 -_Exénpl e 216 2- nethoxyethyl

4- (3- chl or ophe éﬂg , 2z lgérret hyI
5- 0xo0- 1, 4, 5'7% d} urof[ 3, 4-b] pyri di ne- 3-carboxyLate. Mp.: 128 to
{err] 5 Exanple 217 %Ac)euyz we €0 14 - 52 0x®-=dr { 2t b6 F dhe'oR nséni/h-

henyl ]t etrah ridin err Ie 218 10
EthyK £ netho%ﬁ%e J%ffﬁfgi) f%?ﬁor%ﬁtrghyér°¥"r°g3 oy £

nmet hyl phenyl ) q.anSﬁhamhqxﬁhanﬁero[3,4 b] pyri di ne- 3-carboxytate. Mp.:

218 to [errd Exap & @l% o5 Et hyl
4- (3-chl orophenyl ) -1, 2-di rret% -5- oxo0-

1, 4, 5, 7- t et r afy MY o4 4- b]pyrldlne 3-carboxylate. Mp.: 188 to [err]
Exanpl e 220 Butyl 4- (Betohl cz-qmww-)a-&zm@iwirﬁfwémézﬁyﬂbe@ 1Loxy)-

t et rahydr-of uro ne | at e. [err

d
221 ALLyL 4- (& &b}o%gﬁfiﬂa‘wﬁeﬁﬁy‘leo ?Jk)bd'1°f4"5°[73 iblpyr Faine3c

Exanpl e

tetrahydrofurch}bb#ﬂuqma di ne- 3-carboxylate. 25 Mp.: 164 to [err] Exanple

¥~§ 5,7- tetraE onur pyti di ne- 3- car boxyl ate 82- pyridyl.
xample

222 Methyly2-nge _y_I 1‘:‘3-?)5@4 Efsayct rifl uoronethyl phenyl )
Ethyl 2—methyL-4-E2-(3-nitrobenzylthio)phenyl]—S-
o oxo-1,4,5,7-tetrahydrofurol3,4-blpyridine-3-carboxylate.
M.p.: 164 to 166°C.
15 Example 149
n-Butyl 2-methyl-4-[2-(3-nitrobenzylthio)phenyl]-
S-oko-1;4,5,7-tetrahydrofuro[3,4-b]pyridine—3-carboxytate.
M.p.: 137 to 139°c.
Example 150
20 Ethyl 2-methyl-4-[2-(3-methylbenzylsulphinyl)-
phenyl]-5-oxo-1,4,5,7-tetrahydrofuro(3,4-blpyridine-3-
carboxylate:
M.p.: 243-245%C.
Example 151
25 Ethyl 4-[2-(benzylthio)phenyl]l-2-methyl-5-0oxo0-
4,5,6,7-tetrahydro-1H-pyrrolol3,4-blpyridine-3-carboxylate
M.p.: 243 to 246%C.
Example 152
Ethyl 4—[2-(benzyLsulphonyL)phenyLJ-Z—methyL-S—oxo-
30 1,4,5,7-tetrahydrofurol3,4-blpyridine-3-carboxylate.
M.p.: 150 to 152°c.
Example 153
" Methyl 2-methyl-4-[2-(3-trifluoromethylbenzyl-
thio)phenyl]-5-0x0-1,4,5,7-tetrahydrofurol3,4-b]-3-
35 carboxylate. _
M.p.: 178 to 181°C.
Example 154
Butyl 4-[2-(4-tert.-butylbenzylthio)phenyll-2-
methyl-5-oxo0-1,4,5,7-tetrahydrofurol3,4-blpyridine-3-



30 Mp.: 209 to [err] ExanpLe 223 Et hyl

2-net hyl - 5- 0xo- 1- pr opyL- 4- ( 2-tri f | uor o- This Shect Has Boen Replaced
met hyI phenyl)-1, 4,5, 7-tetrahydrof uro[ 3, 4. pb] pyri d| Mjﬂlmt“)u ate
Mp.: 106 to [err] Exanple 224 BenzylL 2-tethyL-5- uoronethyL-

phenyl)-1,4gE:ihueﬂyhmydrofuro[S,4-b]pyridine-3- carboxylate. This is the
repl acenent t. 2712/ 93 - 74 - Mp.: 218 to [err] Exanple 225
\texyl 4-(3-chLorophen I§:2-nethyl-5-oxo-1,4,5,7-

t et rahydr of urff amml &) | di ne-3-carboxyLate. 5 mp.: 130 to [err] Exanple

226 Ethyl .1-ethyl-2- @gﬂ |2 S @y =4 2r3 L1 Upf -
'nethylphe {I) 1,4, 5 t%trahydrﬁ?uro % grf[?%ﬁfﬁft"%hﬁfnz %%e

157 10 RS L B3N & Yo%, ot y?etz"W‘%leS':Q)&%#’ﬂ‘t(llﬂX'ﬂﬁ'lR)T})Tret hyL
phenyL) 1, 4, Scari k¥ Bawels of ur o[ 3, 4- b] pyri di ne-3- carboxylate. 15 Mp.: 119
to [err] Exa | e 22{#53 3” 4- (2, 3-di chl orophenyl ) - 2- nethyl 5- oxo-

1,4,5 7-tetra Vﬂ?of S 4-b] pyridi ne-3-carboxylate. Mp.: 249-2510C. 20
Exanpl e 229Iﬁ*@dptbrﬁﬂhyl 5-0x0-4-(3-pyridyl)-1,4,5,7-

tetrahydrofuro[3 ){1 Flé_gﬁ- ﬁnf@if’pﬁ%’L@%—emeM)pL?%r}?jth?Jf“Han)EE(fmpLe 230

Et hyL 2 net | uor
phenyl) 14, ém&m?dw&hmw[@mmﬁymmn@-lslpyr1d1ne -3-carboxy-
\,/ lLate.
M.p.: 150 to 155°c.
KJ’ Example 157

Butyl 4-[2-(3-chlorobenzylthio)phenytl-2-methyl-5-
15 oxo0-1,4,5,7-tetrahydrofurol3,4-blpyridine-3-carboxylate.
M.p.: 167 to 170°C.
Example 158
Ethyl 4-[2-(4-ethoxycarbonylbenzylthio)phenyll-2-
methyl-5-ox0-1,4,5,7-tetrahydrofurol3,4-blpyridine-3-
20 carboxylate.
M.p.: 157 to 160%c.
Example 159
Ethyl 4-[2-(benzylthio)phenyll]l- -2- propyL -5-oxo0-
1,4,5,7-tetrahydrofurol3,4-blpyridine-3-carboxylate.
| 25 M.p.: 167 to 169°.
2 ~ Example 160
Ethyl 4-L2-(chlorobenzylthio)phenyll-2-methyl-5-
oxo-1,4,5,7-tetrahydrofurol3,4-blpyridine~-3-carboxylate.
M.p.: 87 to 89°c.
30 Example 161
Methyl 4-[2-benzylthio)phenyll-2-ethyl-5-0x0-
1,4,5,7-tetrahydrofurol3,4-blpyridine~-3-carboxylate.
M.p.: 174 to 176°c.
_ Example 162
35 Ethyl 4-[2-(4-tert.-butylbenzylthio)phenyll-2-
methyl-5-ox0-1,4,5,7-tetrahydrofurol(3,4~-blpyridine-3-
carboxylate.
“M.p.: 127 to 130°c.



carboxyLate. Mp.: 174 to [err] Exanple 231 30 th L

2- net hyl - 4- (2- napht hyL) - 5- oxo- 1, 4, 5, 7- This Sheet Has Been

t et.rahydr of ur o[ 3, 4- b] pyri di ne- 3- car boxyl at e. ”"mmm’(m,,fm Le 232

Et hyl 5- oxo 4-(2-trifLuoronet hyl phenyl )- 1372, -7 35

trinethyl - é} &D tq%hydrofuro[S 4-b] pyri di ne-3- carboxylate. Mp.:171 to
[err] Exanple 3 éthyl 2- met hyl - 5-oxo0-4-(3-trifluoronethyl phenyl) - This S

the repl acenment sheett tible2-me thyl54~[2-(3-methylbenzylthio)phenyl]1-5-

1,4,5,7-tet of W L
Cuapi o 231 B ey S ARSI g e .

1,4,5,7- tetra%d’r'ofd'r‘b[@ 411t9] i di ne- 3-carboxyLate. Mp.: 237 to [err]
Exanpl e 23% Algxdmpl-eretdsyL- 5- oxo- 4- ( 2- trlfluoronethyl-

phenyl)-1,4,5, 7-tetr fuyrql b r| car oxy- 10 Lat

to [err] Exanple 236 t%vq‘ L1132(3'91‘*!& It~ CL Jﬁrﬁ%lﬂé’?ﬁ lﬁy‘l_z‘
phenyl)-1,4,5m§¢mvuréhwdmoﬂuMQﬁ3Z$ﬁﬂqnﬂ"xﬂnufdfotﬂi«ﬁulnyrwwame M p.: 196
to [err] Exanguqb%§§ Natehy! 4-[(2-fluoro-3-chloro)phenyl]-2- nethyL 5-
0x0-1,4,5,7-tetrah rofuro 3,4-b] pyridi ne-3-carboxylate. 20 Mp.: 220 to
[err] Exanpl e ®2®3: Bdﬂ@lt&-ﬂZJ?@ycLohexylnethylthlo)phenyl] 2-

*et hyl - 5- opgo- ExéampL & t1@tsr ahydr of ur o[ 3, 4- b] pyri di ne- 3-

\_ Methyl 2-methyl-4-[2-(3-methylbenzylthio)phenyll~
5-ox0-1,4,5,7-tetrahydrofurol3,4-blpyridine-3-car-
\ boxylate. |
M.p.: 166 to 168°c.
15 Example 166
' Methyl 4-[2-(3-chlorobenzylthio)phenyll-2-methyl-
5-oxo-1,4,5,7-tetrahydrofurol(3,4-blpyridine-3-carboxy-
Late.
M.p.: 209 to 211%%.
20 Example 167
Octytl Z-methyL-4-E24(4-methytbenzylthio)phenyl]-5-
oxo-1,4,5,7-tetrahydrofurol3,4-blpyridine-3-carboxylate.
TH-NMR (cDCL3): 6 = 0.9 Ct, J = 7 Hz, 3H), 1.0-1.5
.{m, 12H), 2.3 and 2.35 (2s, je 3H), 3.75-4.1 (m, 2H),
25 4.1 and 4.15 (2d, J = 14 Hz, je 1H), 4.45 (s, 2H), 5.5
= - (5, 1H) 7.0-7.4 (m, 8H), 8.1 (s, NH) ppnm.
' Example 168
Butyl 2-methyl-4-[2-(4-methylbenzylthio)phenyl]l-5-
oxo-1,4,5,7-tetrahydrofurol3,4-blpyridine-3-carboxylate.
30 M.p.: 87 to 89°cC.
Example 169
Ethyl 4 [2-benzylthio)phenyl]l-2-methyl-5-0x0-1-
propyl-1,4,5,7-tetrahydrofurof3,4-blpyridine-3-
carboxylate. |
35 M.p.: 132%.
Example 170
Ethyl 1-allyl-4-[2-benzylthio)phenyll-2-methyl-5-
oxo-1,4,5,7-tefrahydrofuro[3,4?b]pyridine-3-carbox}late.
M.p.: 115 to 177%C.



carboxylate. 25 Mp.: 123 to 1280C. Exanpl e 239kt
4-[ 2- (cycl ohexyLmet hyl t hi o) phenyl )-2- hﬁli?i(,etHasBeenReﬁlaced
30 Mp.:

met-hyL- 5- oxo- 1, 4, 5, 7-t et rahydr of ur o[ 3, 4- b] pyri di.n
77 to [err] Exarrple 240 Hexyl 2-methyl --b-é8c-4-(2
phenyl )-1,4,5, J@? ofuro[3 4-b] pyri di ne-3- carboxyl at e. 35 Mp.: 164
to err] Exa ﬁ ii t hyl 2-nmet hyl - 5- oxo- 4- (2- phenyl t hi ophenyl ) -
1, 4,5,7- tetrahydrofuﬁ(ﬂ'guzoj%khﬂﬁk'@mmb@nmlgh101)@118tr0l[le-rr]

This is the replax@EN, §he-ﬁtteﬂ?€ht ‘drofurol3 4 BRIV i#eZ P daboxyLate.

4-(2- chLoroph yI) D-g0X0- 1 4,5, 7-
tetrahydrofur #}; 1r;"e? 'carboxyLate Mp.: [err] 5 Exanpl e 243

Analogousl)st(iﬁdM$LmeﬂWud accordlng to Exanple hb 35, the follow ng

conmpounds are obtaingﬂ gxd qggl %S&E?Qy mél @A%?d%i#?;ﬂé#?ﬂ?ﬁyide
i%est

fromthe corres- pon

1, 4- di hydr o- 2,03,08-T,r4 rPet/mtie-t4-aty-drid farrayil3eriyib) 1o ypyid idierd—&-ardobytydtat.e of
mel ting point f err] Jpga &Pt Methyl

1, 4-di hydro- 2, 3%% trlnegﬁ | -4- (4- chl oro- phenylL) pyri di ne-5- car boxyl ate of
mel t | ng point E["ét"'l"] erd I§><arrp| e 245 Met hyl

1, 4-di hydag2, 3, 6-tri Eathl M@(WL1|“I@QWUI.QIWLCQUQ@%|YQL€ of
“Eﬁtlng poi nt 147 t ,#ngg E‘agmy rofuré%S 4- b]pyr1Jw%e)g-
di hydr o- 2, 3 082 | - (f
carboxylate.
'gg - M.p.: 80 to 82°%.
Example 174
15 Ethyl 4-£2-(benzylthio)bhenyl]-1,2—dimethyl-5-oxo-
1,4,5,7-tetrahydrofurol3,4-blpyridine-3-carboxylate.
M.p.: 188-190°.
Example 175
Ethyl 4-[3-(benzylthio)phenyll-2-methyl-5-oxo0-
20 1,4,5,7-tetrahydrofuro[3,4-b]pyrfdine-S-carboxylate.
M.p.: 183 to 185°c.
Example 176
Ethyl 4-[2-(4-methoxycarbonylbenzylthio)phenyll-
2-methyl-5-ox0-1,4,5,7-tetrahydrofurol3,4-blpyridine-3-
25 <carboxylate. |
> | M.p.: 102 to 110°c.
Example 177 _
Ethyl 2-methyl-4-[2~(1-phenylethylthio)phenyl]1-5~
oxo-1,4,5,7-tetrahydrofurol3,4-blpyridine-3-carboxylate.
30 M.p.: 93 to 110°C (2:3 mixtures of diastereomers).
Example 178
Ethyt 2-methyl-4-£2—(Z-methytbenzylthio)phenyl]-
5-oxo-1,4,5,7-tetrahydrofuro[3;4-b]pyridine—3-
carboxylate. |
35 M.p.: 217 to 219%.
Example 179
Ethyl 2-methyl-5-0x0-4~-[3-phenylpropylsulphinyl)-
phenyl]-1,4,5,7—tetrahydrofuro[B,#-b]pyridine-S-carboxylate.
M.p.: 185 to 186°c. '




met hyLbenzyl t hi o) phenyl ] pyri di ne- 5- car boxyl ate of nel 0|nt 10
1110C. Exanple 247 Methyl 1,4-dihydro-2,3,6-trinet ﬁ ﬁ%
[err]

f | yor onet hyl phenyl ) pyri di ne- 5- carboxylate of neltin

Exanpl e 248 - Met hyl 1, 4-di hydro- 2, 3, 6- PPuneth
phenyl)pyr|d|E&aﬁptarbeEyLate of neltlng p0|nt 146 to 30 [err] Exanple 249
Methyl 1, 4-di hydro-2. R -4-3-thi nes 5:-car poxylLate of
el ting point 150 to ?8?}] %E%t gSSESEQ LbeR¥N£?h )phe"yP9 3=

1, 4-di hydr o- 208061tﬁbﬁu?hybt4a02dbemgyb£SOkypﬂenyhﬂpyerﬂrner&ocatbbgyLate,

lsolated as a Iou IS 9 Mass spectrum the nost inportant peaks
M< ﬁ %8 8 p nmp p
are found at: n? JZ 504 272, 180. This is the replacenent sheet

Dat e: 27/2P935xam9#$- Eﬂaane 251 Met hyl
1, 4-di hydro- 2, 3, 6- trEﬂH&hYt ﬂ2P2m€4hoxycarbonyt)phenyL] 2-methyl-5-

hI b I I |.at ed I I
resin. E”%Sé% ) Sl ke aRugsSTuaet Y. BiBany et uineRatnyfoosy Lates®s
1, 4- di hydr o- 2n3p6:tznﬁetby244°p2 (2, 6-
d|chLorobenzKEQEMPp?ejgg]pyr|d|ne 5-carboxylLate, isolated as an oil. 10

ExanpLe 253 I hydro-2, 3,6-trinethyl -4-[2-(4-nmethyl -
benzyloxy)BhenyI]pyrE&hMé 4= EarbbxyVétbioﬂebBavéd dsmahhplr3-pxampl e 254 15

thylL 1,4- d'h¥dr9 2- 3e§rEﬁyﬂFBh¥Pbﬂ3§2 Bhs??1d1ne -3-carboxylate.
Loxyphenylhpgtt lng oc2279xy ate, isola as a yellow oil.
Example 183 :
Ethyl 4-[2-(2,5-dichlorobenzylthio)phenyll-2-
15 methyl-5-ox0-1,4,5,7-tetrahydrofurol3,4-blpyridine-3-
carboxylate. '
M.p.: 244 to 250°c.
Example 184
Ethyl 4-[2-(4-methoxybenzylthio)phenyll-2-methyl-
20 5-o0x0-1,4,5,7-tetrahydrofurol3,4-blpyridine-3-
' carboxylate.
M.p.: 83 to 85%.
Example 185 :
Ethyl 4-[2-(4-chlorobenzylthio)phenyll-2-methyl-
25 5-ox0-1,4,5,7-tetrahydrofurol3,4-blpyridine-3-carboxylate.
s M.p.: 97 to 99°C.
Example 186
Ethyl 2-methyl-4-[2-(1~-methylethylthio)phenyl]-
5-ox0-1,4,5,7-tetrahydrofurol3,4-blpyridine-3-carboxylate.
30 M.p.: 193 to 194°c. - -
Example 187
Ethyl 2-methyt-5-0x0-4-[2-(3~phenylpropylthio)-
phenyl1-1,4,5,7-tetrahydrol3,4- b]pyr1d1ne -3-carboxylate.
M.p.: 179 to 180°c.
35 Example 188
Ethyl 2-methyL-5—oxo-4-[2-(tetraLin-Z-ylmethyL-
thio)phenyt1-1,4,5,7-tetrahydrofuro-L3,4-blpyridine-3-
carboxylate.
M.p.: 102 to 104%.

Nt



ExanplLe 2%hishéehMas BberdRe @Qxdro 2,3,6-trinethyl-4-(2-phenyl- 20

nercaptonet | di ne-5-carboxyLate, isoLated as a yellowoil.
Mass spectr umlHE (180) ExanplLe 256 thhyl :
1, 4- di hydr o- -4-[3-4-met hylyg 25 :

benzyloxy)phenﬁghwérldlne 5 car boxyl at e, |solated as a yel Low oi L. Exanple

257 30 [err] )3 GusL to ExanpLe 18, 3-chloro-1, 4-di hydro- 35
R, 6- di met hyL- 5- nltro ¢1mhqnymﬂmrlxndmméﬁhynﬁnddulxx24ﬁeﬁuyuﬂs4dxsnoropanol)

i s obtained fro n|t 0-1- e a noL of
2-chl oro- 1- pherﬁ% Eoltrﬂ?hyfr lf)lemattﬁ# ”r#a‘t%{)e'{rfgf g’t"ri‘é’rl‘cﬁ_ €<ield: 28%
- of theory. M.p.: 225 to 227°c. This is the repl acenent sheet Date:

271 2/ 93 5Exgqgh?l%5&9berr] Anal ogously to Exanple 18, 0.1 nol of
2-am no-1- nitro propene and 0.1 mat of 2-chloro-1-(3-nitro-phe yl) 10
1- but ene- 3-one are heéﬁédll@1&ﬂﬂMngiaﬂ%£ﬂﬂ21Q?Rﬁhﬂ?l&carbonvloxy

chloro-1, 4- di Ry@ye-t?, &)@Ihmtyhml-ﬂS-mlst rn#kt(&rgéﬂmh%)t.- 0 e
mel ti ng point ;1980 Yi el d: Exanple 259 15 [err] Analogously to

Exanpl e 18, 03T°¢ ﬁﬁg gﬂ?ﬁéfhyl ami nocrot onat e and
2-chl oro- 1- phuan411bﬂteme4368me are heated in boiling ethanol to gi ve
nethyl 3- QB|OE9a% qb ydr o- 2, 6-di-net hyl - 4- phenyl pyri di ne-5- car boxyl at e of

5 nmel ting point Ferr] i el d: 23% of t heory. Exanple 260 [err] Anal ogously
t 0 Exanpl e 18, [l acun&thylagi-methyl-4-L2-(1-naphthylmethylthio)-

_ phenytl-5-ox0-1,4,5,7-tetrahydrofurol3,4-blpyridine-3-
" 2 carboxylate. |
M.p.: 93 to 100°c.
15 Example 192
Ethyl 4-[2-(benzylsulphinylthio)phenyll- -2-
methyl -5-0x0-1,4,5,7~ tetrahydrofuro[3 4-blpyridine-3-
carboxylate.
M.p.: 250°c.
20 Example 193
Ethyl 4-[2-(3,4~-dichlorobenzylthio)phenyl]l-2-~
methyl-5-o0x0-1,4,5,7-tetrahydrofurol3,4-blpyridine-3-
carboxylate. '
M.p.: 90 to 95°c.
25 Example 194
Ethyl 4-[3-benzyloxyphenyl]-ZFmethyl—S-oxo-
1;4,5,7-tetrahydrofuro[3,4-b]pyridine-3-carboxyLate.
M.p.: 103 to 104°cC..
Example 195
30 Ethyl 4-[2-(2-hydroxyethylthio)phenyll-2-methyl-
5-oxo0-1,4,5,7-tetrahydrofurol3,4- b]pyr1d1ne -3-
carboxylate.
M.p.: 130 to 134°c.
Example 196
35 Ethyl 4-(2-benzylphenyl)-2-methyl-5~-0ox0-1,4,5,7~
tetrahydrofurol3,4-blpyridine-3-carboxylate.
M.p.: 239 to 240°c.
Example 197
Ethyl 4-(2-ethylthio)phenyl-2-methyl-5-oxo0-



Rla
35  di hydr o- 605 : e“‘ - (2-trif1uoronet hyl phenyl) - 16k
pyri di ne-5-car | ti ng point 2100C (i sopropanol) was obtai ned by
reaction of 2- quoronethyI phenyl ) - 1- but ene- 3-one and et hyl
am di noacetate in ethanol Yleld 32% af ¢peory. This is the replacenent
sheet Dat e: 79 261 Methy

4- (2- benzylthﬂGﬁhéhﬂ?t qﬁqroES 4 -blpyridine-3-carboxylate.

- Q%hydro 2, 6- mnﬁﬁfnﬂznaluhrzséﬁmarboxylate H3CO2C H3C HN CH3 10 A sol ution
22.7 g (69 Lo t hyl 2-(2-benzylthio- benzylidene)acetoacetate and

5.7 g (69 moL)* [erﬁFFan1no- crotononitrile in 80 m of nethanol was

heated to boiling undé&thil rdogent Kydr-4-X 2rolnwet h ylthich sm) ptesriy [ 4 S{owes t hen

~concentratad i ) W3 A i Q0 08 A1 Y SNl 4 A8l 16, DY

triturating with e crude product’ Wwas Yiltered
off with suctiM®-gnd3edryA3H 1Gzed from nethanol . Melting point: 183-[err]
Yield: 15.7 geapLe 2®9 Exanpl e 262 [err] Anal ogously to Exanple 261,

. methyl 4-(2-(3-chloro-

~ benzyl t hi 0) phenyL) - 3- &R 2 Medihgldrd-2 sLanrhrstrhatdypithiodpheny L]~

- di ne- 5- car box pl~atx@ -df, Mnﬂ;?-ﬁefﬁdhxdﬁﬂﬂumnﬂ3,N%ﬁﬂa¥ﬁfufnﬁkﬁo by reaction of
nethyl 2- Q% (% 9@5& Q;yl-thlo)benzyLl dene) acet oacet ate and

err] ani nocr oLonoNPL i1 i n thanol . Yield: 51% of theory. Exanple 263

[ M.p.: TBdi $q 183 « epl acenent sheet Date: 27/2/93 - 80 -

: AnaLogoust t e xRl otPl, ethyl -4-(2-benzyl-
— Ethyl 2-methyl-4-[2-(4- methylbenzylth1o)phenyl]—
5-ox0-1,4,5,7-tetrahydrofurol3,4-blpyridine-3-
15 <carboxylate.
M.p.: 132 to 134°%c.
Example 201 ,
Methyl 4-(2-benzyloxyphenyl)-2-methyl-5-oxo-
1,4,5,7-tetrahydrofurol3,4-b)pyridine-3-carboxylate.
20 M.p.: 245 to 246°c.
Example 202
Ethyl 4-(2-ethylphenyl)-2-methyl-5-oxo-1,4,5,7-
tetrahydrofurol3,4-b)pyridine-3-carboxylate.
M.p.: 197 to 200°c.
25 Example 203
Octyl 4-(2-benzylthiophenyl)-2-methyl-5-oxo0-
1,4,5,7-tetrahydrofurol3,4-blpyridine-3-carboxylate.
M.p.: 212%.
Example 204
30 - Butyl 4-(2- benzthhlophenyl) -2-methyl-5-0xo0-
1,4,5,7-tetrahydrofurol3,4-blpyridine-3-carboxylate
(amorphous substance).
Example 205
Ethyl 4-(2-benzyloxyphenyl)-2-methyl-5-oxo-
35 1,4,5,7-tetrahydrofurol(3,4-blpyridine-3~carboxylate.
M.p.: 177%C.
Example 206
Methyl 4-(2-benzylthiophenyl)-2-methyl-5-oxo0-
1,4,5,7-tetrahydrofurol3,4-blpyridine~-3-carboxylate.



throphenyl) S ce ro- 2, 6- di net hyl pyri di ne-5- carboxylaqggof
mp.: [err] reactlon of et hyl
2- (2 benzyl t acet oacetate and B-am no- 5 crotononitrile in

et hanol . Yiel d: 49@6of theory Exanple-ZEM-{err] AnalLogouslLy to Exanple

261, n- propyI“ do Zppazyl- 15

thlophenyl) -cyano- 1, 4- di hydr o- 2, 6-di net hyl pyri di ne-5- car boxyl at e of
10100\&%?%ﬂk%ﬂ4&%1by reaction of n- propy

\2/(2 benzthhlobenzyﬂagkyuﬁzu#ggmynﬁgudydyni(&aﬁymﬁuuyHUmQ&mqqu|Ie in

cthanol. ¥ eldie 8000, £ eV ke RQNTATIRS AT, 430y AWRa3S!y to Bxaml e
thlophenyIS Ebanknurtatban hydro- 2, 6- di met hyl pyri di ne-5- carboxyl ate of

mp.: [err] o.btz? 3%% ogaction of iso- 30 propyl

2- (2 benzylthr zyll dene) acetoacet ate and B-am no- crotononitrile in

et hanol . Yi elEkxampiloeg 0 heory This is the replacenent sheet Date: EP O
071 819 82 - 81 - CI AT rpyl 4J@e.bqg‘n l”t'uji'JWr{}QW-sz-' yaf- st ggener al

formula (1) [err] mhrch n stand }gﬁ Jo) r stands for
hydrogen, a s e tcﬁwta{‘%ydd r‘r'cf‘ﬁ’io‘I dPARY ‘é‘ceu 't"@d'] <9r’)"dr‘?§§t'urat ed
al i phati cithydr @Q&rm rta:drmaulehr ch can contain | to 3 identical or

di fferent het ai nbers fromthe group consisting of 0, CO [err] (m
k-~"0 1 or 2), éﬁiﬁ&?% %ﬁﬁwgnd [err], this hydro- carbon radical being

unsubstituted or sub§ﬂmwut@&MQ¢NnﬂﬂiyaxOfkﬁﬂq-pﬂanylmmﬁﬂvl)hﬂdﬁoﬁwﬁ- aryl
O{JPeteroary&éyrahydrofurOES 4-blpyridine-3-carboxylate.
M.p.: 217 to 220°c.
15 Example 210
Isopropyl 2-methyl-4-(2-methylphenyl)-5-oxo-
1,4,5,7-tetrahydrofurol3,4-blpyridine-3-carboxylate.
M.p.: 208°cC.
Example 211
20 Butyl 2-methyl-4-(2-methylphenyl)-5-o0x0-1,4,5,7-
tetrahydrofurol3,4-blpyridine-3- carboxylate.
M.p.: 167 to 176°cC.
Example 212 _
Atlyl 2-methyl-4-(2-methylphenyl)-5-0x0-1,4,5,7-
.- 25 tetrahydrofurol3,4-blpyridine-3-carboxylate.
. M.p.: 170 to 175%C.
' Examplte 213
3-Acetyl-4-(2-benzylthiophenyl)-2~-methyl-5-oxo0-
1,4,5,7-tetrahydrofurol3,4-blpyridine.
30 M.p.: 212%. |
Example 214
Methyl 2-methyl-5-oxo0-4-(2- tr1fluoromethyl-
phenyl)-1,4,5,7-tetrahydrofurol3,4-b)pyridine~-3-carboxy-
Late.
35 M.p.: 229 to 233°c.
Example 215
MethytlL 2-methyl-~-S5-oxo-4-(2-methylphenyl)-1,4,5,7-
tetrahydrofurol3,4- b]pyr1d1ne -3-carboxylate.
M.p.: 196 to 201°%c.



b) stands fUysSkeet ce ¢fleroaryl radical, it being possible fq%%hhese
radicals to H dentical or different substituents fromthe group
consisting o al kenyl , al ki nyl, al kenoxy, alkinoxy, aralkyl,

acyl, al kyl ene, dioxyal kyl ene, hal ogen, 73e~] [err] or [err] being possible
for.the alkylg, Al gnd aryl radicals of the abovenentioned substituents
inmtheir turn al'so to be substituted by halogen, [err] or [err] or c)
\st:ands for the radi c@-merRVolxRliethtyile éZdi-chile rpphepylLorn], 2add me¢hy] -

menti oned undeio@-1,1), S5 ek liyiddd ke (3518 811 4GR 03 0 bR y Tl crLANS

for one of the substituents mentione oes not have'to be

i dentical théletg, 188 GP d33nds for the radicals [err] or This is the

repl acenerst Example 21782 - [err] R, R X and RX having the nmeani ng given
bel ow, or the substituents.Rl_and R2 tqgether, fQrma_ 5- to 8-nenbered,
saturated or unsatur§F§&e§Vﬁ§ZWWFJWV&§ '8éﬁféfﬁgffr2f2P°§°W8§H?#EaL or

di fferent ri mdemotiddres rlahydrolfe rgl3y@g -bdpyirsdinieng of 0, S,[err] and CO and
whi ch can comﬁghq D10 +3 bqgmkical or different substituents fromthe group
consis- ting of halogen, hydroXyl, aLkyl, alkoxy, aryl or aralkyl, R3
stands for of#a@Plehe&18ubstituents mentioned under R2 and is identical

therfto qﬁ differs t?ngﬁ{Qaheqmb%ggﬁﬁﬁgﬁ_gh%ﬁhgqﬁzghQQREQQ ygF[erL]dor
err] each standin or oxy, y io or a) .stands for hydrogen,
*xr NO, CN,mgé%XF%PﬁP¥Lgf%zﬁeﬁ'grfeﬁaeagéﬁPfPéPFP'ﬁéLJPdeHd"eﬁaving t he

meani ng gi ve3-kelrboxytatlk). stands for a branched or unbranched, cyclic,
saturated or Junsat yrat lyig@hat i ¢ hydrocarbon radical which is
;uﬁ§ubstituteg'§F'SEB§t§§u é Ey hal ogen, OH, CN, alLkoxy,

Example 219

15 Ethyl 4-(3-chlorophenyl)-1,2-dimethyl~-5~oxo0-
1,4,5,7-tetrahydrofurol3,4-blpyridine-3-carboxylate.
M.p.: 188 to 190°c.

Example 220
Butyl 4-(3—chLorophenyl)-Z-methyl-s;oxo-1,4,5,7-
20 tetrahydrofuro[3,4—b]pyridine-3-éarboxylate.
M.p.: 142 to 144°c.
Example 221
Allyl 4-(3-chlorophenyl)-2-methyl-5-0x0-1,4,5,7-
tetrahydrofurol3,4~-blpyridine-3-carboxylate.

25 M.p.: 164 to 167°c.

Example 222

Methyl 2-methyl-5-oxo-4-(2-trifLubromethylphenyL)—
1,4,5,7-tetrahydrofuro[S,k-bjpyridine—3—carboxylate 82-
pyridyl [sicl.

30 M.p.:.209 to 210°.

Example 223

Ethyl 2-methyl-5-0oxo-1~-propyl-4-(2-trifluoro-
methylphenyl)-1,4,5,7-tetrahydrofurol3,4-blpyridine-3-
carboxylate. '

35 M.p.: 106 to.107°c.

Example 224

Benzyl 2-methyl-5-ox0-4-(2-trifluoromethyl-
phenyl)-1,4,5,7-tetrahydrofurol3,4-blpyridine=3-
carboxylate.



al kyLt hi o, s s Rﬁlu?%rr] [err] and [err] having th ani ng
gi ven belom/ o I an aromati c hydrocarbon radical or tor a 5-

ﬂn5|sthere - 83 - to 7-nenbered saturated or
unsat ur at ed hetero rlng having | to 4+ déntical or different hetero nenbers

fromthe growépmszﬁglmg‘g% S, -N=and [err] this hetero ring being
Li'nked to the hydr(t)ﬂoérl dine ring either. via a carbon atom or a nitrogen

\gronl it be| for the aromatic hydrocarbon radical- and the hetero
rings to car][y 1I to &émntd-otaiﬂfldﬂd‘ﬁrfrﬁ}ﬁ)ﬁ(ﬁ&tﬂﬁﬂwsltﬁxfoa-qglﬂ,%@! ogg)
_consi'sting of_hal age r] a a and [err] or
stands for thtehtr a3%1/'{.1""’f[O“(;’Lr"r[]q\lI'n ﬁﬂ’](fh"i@%eer?o C&Vd(?rfy sul phur or [err]
and. Y starfds M. @ ‘ls'.'ochgﬂce B&TE. 0, S-or NRL, and [err] has the neaning
given for [erg)] 4 dentical to the substituent Rl or differs

therefrom or e3 stanzéZ for the radical [err] in which [err] and [err]
have the neani ng gi véit®mdr I qtdvry-2nne Thork15 axe < Zdaritfileg@rorher et o or

differ therefgdmy@iedyaryd1 anok,[ﬁrtreluaen\e,drdﬂrwm b Py i ignel-3and each
stand for a radical, ninus one hydrogen, - - = ‘of theé substituents

ment i oned forﬁ@PQN%kﬂ %) to d), or R2 and R4 together forma branched,
unbranchetl Matpu=atEsy o Lllrﬁrﬁmr ated 5- to 8-nenbered ring which can
@ntal n 1, Zﬂam%ﬂed%f cal or different ring nmenbers fromthe group
_ Octyl 2-methyl-5-0ox0-4-(2-trifluoromethyl-
N\ phenyl)-1,4,5,7-tetrahydrofurolC3,4-blpyridine-3-
carboxylate. |
15 M.p.: 119 to 120%.
Example 228
| Ethyl 4-(2,3-dichlorophenyl)-2-methyl-5-o0xo0- |
1,4,5,7-tetrahydrofurol3,4-blpyridine-3-carboxylate.
M.p.: 249-251%.
20 Example 229
Ethyl 2-methyl{-5-0ox0-4-(3-pyridyt)-1,4,5,7-
tetrahydrofurol3,4-blpyridine-3-carboxylate.
M.p.: 192 to 194°cC.
Example 230
25 Ethyl 2-methyl-5-ox0-4-(2-trifluoromethoxy-
phenyl)-1,4,5,7~ tetrahydrofuro[S 4-blpyridine-3-
carboxylate.
M.p.: 174 to 176°cC.
Example 231
30 . Ethyl 2-methyl-4-(2-naphthyl)-5-0x0-1,4,5,7-
tetrahydrofuro[3,4-b]pyridine-S—cafboxylate.
M.p.: > 270%C.
Example 232
Ethyl S-oxo-4-(2-trifLuoromethprhenyL)—1,2,7—
35 trimethyl-1,4,5,7-tetrahydrofurol3,4-blpyridine-3-
carboxylate.
M.p.:171 to 172°%C.
Example 233
Ethyl 2-methyl-5-0ox0-4~-(3-trifluoromethylphenyl)-



consi sting oﬂmﬁSh e laCf’?(m: 0,1 or 2) and [err] and mhich(;3(

unsubsti tuted Eu" H by hal ogen, hydroxyl, al koxy, aryl, aralkyl
[err] or disub straight-ghgin_or branched al kyl ene chain
having 3 to 8 carbon atons, it being po dible for this comon ring of [err]
and, [err] al dg 4,6 ,[Fe taditradiyldy offused 3,4 ~-bleycddiine-Bregrbbxyéate.and [err]
the radicals rr.] I 1, a 11 having the neaning given bel ow, R5 has

\_the neaning ét@éﬁ ﬂ?ﬁ LY q%§E¥§ identical to R4 or differs therefrom or RS
and R3 toget fx@mpdem234ring which is identical to the ring formed by [err]

'ﬁn? [errllorldiffSr;;&mgﬂeFLngyPeGLbx%L%ﬂQQ{ESGthGF?ﬂS@#y@bhthFD-

al ogenoal kyl,, ,and _R7 a) - n or_,a,saturated, ugsaturated, cyclic,

o gnt s S hdid g Tt g AR Lo Y5 B 4rpAPAC IRBDR S2aPERD \AAPER : S

unsubst i t ut ed.pr. :s 2Bt itiou2®9°ey hal ogen, aryl or hetero- aryL, or b)-stands

for an aryl rgalyL radical which can contain | to 5 identical or
¥y hBle 935

;
different subSfMuénts’from the group consisting of [err] hal ogen, [err]

al kyl, aryl, al kenyl AlLdlyki Ryime talykedowyo-4-Ki2ndx\i fLapabRreithydcyl , al kyl ene
and di oxyal kydngngL )i-t Ssng RaT+iahlya bt rbils d08vprRAlL;iARed -dbkybygad ary!
substituents in their "turn also to be substituted by halogen, [err] or This
Is the ré& add@¥€nt sheet Date:27/2/93 - 8 - [err] and in the
.abovenent i oned pdef i19igt itang9@Pct.he substituents [err] to [err] [err] stands
r hyd_rogen,E alkél, ?%yl, aral kyl, heteroaryL or acyl, [err] and [err] are
i dentical or Ed@PPEEeAt%nd each stand for alkyl, aryl, aralkyl or
Q;%eroaryl, [ err] and Eftdiyt] 1aRe ddaelt hiydebt-ioxal-4oi 2ditirfi¢l aotr omed hgland f or
h

rogen, al kylony@h¥h., 435537KYle ¢ ) aror830Y s, 4LB3py r id ine-3-
" 15 carboxylate.
M.p.: 196 to 197°C.
Example 237
Methyl 4-[(2-fluoro-3-chloro)phenyll-2-methyl-5-
oxo-1,4,5,7-tetrahydrofurol3,4-blpyridine-3-carboxylate.
20 M.p.: 220 to 223%.
. Example 238
Butyl 4-[2-(cyclohexylmethylthiolphenyl1-2-
methyl-5-0ox0-1,4,5,7-tetrahydrofurol3,4-blpyridine-3-
carboxylate.
25 M.p.: 123 to 128°%.
N Example 239
Ethyl 4~[2-(cyclohexylmethylthio)phenyl)-2-
nethyl-S-oxo-1,4,5,7-tetrahydrofuro[S}k-b]pyridine-S-
carboxylate. .
30 M.p.: 77 to 82°c.
Example 240
Hexyl 2-methyl-5-oxo-4-(2-trifluoromethyl-
phenyl)-1,4,5,7-tetrahydrofurol3,4-blpyridine-3-
carboxylate.
35 M.p.: 164 to 165°cC.
Example 241
Ethyl 2-methyl-5-oxo-4-(2~-phenylthiophenyl)-
1,4,5,7-tétrahydrofuro[3,4-blpyridine-3-carboxylate.
M.p.: 191 to 192°c. |



nitro, triflug xy, alkylthio or alkyl, [err] and [er ] are
each identlcal and stand for hydrogen, aryl or aral kyl, or
stand for al kyl which 1s un|nterrupted.Ofélnterrupted by O S or [err] or,
together with_ the nitrogen atom forma 5- to 7-nmenbered ring which can
contain 1 or BExapehtie or different hetero ring nenbers fromthe group

\consi sting of 0. S anglt NN , 400206101 &F op ény BIHZah&t M L505x 62 J4, 5jpads for

an aliphatic acyl _grou car bpn at.ons rr] and RXI11 are
each identica? g? @Y?fgf%ﬁ?tghﬁq£1%%ﬁ’?bﬂeb?k@?rb°§¥§$t%r aral kyl, the

al kyl, aryl, mrmlky206%EIero- aryl and acyL radi caLs nentioned under Rl to
Rs and undgr g;ﬁ; 140 4{grr] and the hetero ring formed with [err] and [err]
in their turn berng unsubstituted or substituted by OH, [err] hal ogen,

| ower thioal kyl, Lowefnalagausowke %ﬂko&?th%ﬂyﬂciﬂrélwlk9¢ Exgmp e

f oLLowi ng SUbﬁ&' tslsentshé)ef@gtémf\rg &?n@@tﬂé)aéb’i—aﬁéu ewlhyéwée pyryl,

Gt noval yL. DRRbbon L BY Bhyh 1B gn R 1 im e 79 "trde oFOA credaszolyi.

thiazolyl, trpeadiyg,doxyteegolyl, pyrazinyl, oxazrnyL t hi azi nyl ,

E:;g:hfhg %Iy#pgotyibxg§0204P5E€%§1%e§az é Tﬁls IS *ﬁgg}h Iacenent sheet

e: 27/ 2/ 93 pyrid e =5 henre ty bate yo f rluehizmgrmmyl 1dehzoxadi azol yl ,
ci nno- L|nyI,Ep§$p@éag¢pyl napht hyri di nyl, or benzotriazinyl, in the form
of isoners, isonmer mxtures, racemates and opticalL anti podes, and of their

phef maceut i cal |y accebethubl b &z thy dngmrend, 7 bhime Ehnke ﬁT?%I?Bh°b? [err]

g/m up- warmenﬁawﬁrmﬁé $eostb oy #@BN R L OTn@fpé et copReac- tion of
t he |sola{§ ef t ? #égrof the guinea pig heart, for the preparation of
medi canen Reirg se the infLux of Ca++ |nto the cel L. 2. Use

according to Caim1l wétiplpbisreidipfdtdre2,3,6-trimethyl-4-(2-methyl-
phenyl)pyr1d1ne S-carboxylate of melt1ng point 147 to
153°¢.
Example 246
20 Methyl 1,4-dihydro-2,3,6-trimethyl-4~-[2-(4~-
methylbenzylthio)phenyllpyridine-5-carboxylate of
melting point 109 to 111°C.
Example 247
Methyl 1,4~-dihydro-2,3,6-trimethyl-4-(2-tri-
25 fluoromethylphenyl)pyr1d1ne -5-carboxylate of melting
point 145 to 149°cC.
Example 248
Methyl 1,4-dihydro-2,3,6-trimethyl-4-(4-methyl-
phenyl)pyridine-5-carboxylate of melting point 146 to
30 150°c. |
Example 249
Methyl 1,4-dihydro-2,3,6-trimethyl~4~-(3-thienyl)-
pyridine-5-carboxylate of melting point 150 to 158°¢.
Example 250
35 Methyl 1,4-dihydro-2,3,6-trimethyl-4-(2-benzyl-
oxyphenyl)pyridine-5-carboxylate, isolated as a colour-

al kyl and arﬂmmtmmsenbeiﬂﬂgd unsubstituted or substituted by hal

Less resin.
Mass spectrum: the most important peaks are found at:
m/e = 363, 348, 304, 272, 180.



general for al:ﬁ‘?eparatlon of nmedi caments having a pogﬁm've

i notropic actl I | according to Caiml of conpounds of the

gener al for preparation of medi caments having a cardiotonic
action. 4. Use accordlng to Cl aiml-of7cenpounds of the general formula
(1) for the prfpgﬁfq f medi cament s havi ng an anti hypotonic action. 5.
Use: accordi ng a|n1 of conpounds of the general fornmula (1) for the
Rreparation of nedi canatiy¥ol,éedikydgob?oddéstpametByl-4-L-sé4according

to daiml of &Pﬂ@P&@QﬁzPioiﬂﬁpﬂgﬁ [?hyﬁ@&$Héasﬁ&lrﬂaiyl96e9r?Pé[i&b@” of
medi canents for decreasin e swel Ling of nucous nenbranes. 7.

according to Cﬂ%]%1ﬁ95?“%8ﬁi%uﬁﬂ§’6f the general fornuLa (I) for the .
preparati ors ofmaesli spaetéemi ofi/é n&| Jeacingod be saltand fluid bal ance. 8. -
Use accordingcéo Cl@i i to 7 of conpounds of the general fornuLa (I)
according to VR L % which n stands for 0, 1 or 2, [err] a) stands for
hydr ogen, a strai ght-cthatmyl bt aéethéblydcye?3,6sarinatbgdl od-lRasbBubat ed
allphatlc hydr . at an 1
B T dent 1 val L oeR CPRRBARELCO U By L) P18 eaLURY ER 7T 18T 0 RE0
tlng of 0, CO3B a1 Rtl.and [err] this hydrocarbon radicalL being
unsubstlthﬁMjgyaﬁypgtzsyted by hal ogen, NO2, CN, N3, hydroxyl having 1 to

4, C atons, phenyl, ht h het er oary r This is, t enen heet
SRR I T S TR RERAENE Tk o1 W

radlcal thesebémmbtm&ﬁ)mménpnm¢9y1caﬁéysﬁga&bbnyBatdenﬁscahtea disf har ent

substltuents fJoW1the group consisting of phenyl, alkyl, alkenyl, alkinylL,

al Rehoxy, each haV|ng up to 4 C atons, aral kyl haV|ng 7 to 14 C atons, acyl
having up to Exampbes?S4al kyl ene, dloxyalkylene having up to 4 carbon atons

in the alkyg ene chain,yahpged, 4L85h)dro-2,3,6-trinethyl-4~(2-phene-
thyloxyphenyl)pyridine-5-carboxylate, jsoLated as a

yellow oil.
Example 255
Methyl 1,4~dihydro-2,3,6-trimethyl-4~-(2-phenyl-

20 mercaptomethoxyphenyl)pyridine-5-carboxylate, isolated

as a yellow oil.

Mass spectrum: m/e = 395 (180).

Example 256

_ Methyl 1,4-dihydro-2,3,6-trimethyl-4-[3-4-methyl?
25 benzyloxy)phenyllpyridine-5-carboxylate, isolated as a

yellow oil.
Example 257 , (:)

_ O.N Cl
30 - I l

H.'Ic ] ’N‘i CH3

Anatogously to Example 18, 3-chloro-1,4-dihydro-
35 2,6-dimethyl-5-nitro-4-phenylpyridine of melting point
192°C (isopropanol) is obtained from 0.1 mol of 2-amino-1-
nitro-1-propene and 0.1 mol of 2-chloro-1-phenyl-1-butene-
3-one by heating in boiling ethanol.
Yield: 28% of theory.



[err] or [Ehig$h sible for the alkyl, al koxy and aryL ééhicals
of the abov “ tituents in their turn also to be substituted by
hal bgen, c) stands for the radical [err] the radicals

[err] [err] menti oned under a), b% and c) having the neani ng given
bel ow, 2 a) stands for one of the substi $ents nmentioned under [err] but _
dges not haveExammplke i d®tical thereto or M) YPands for the radicals NHR or

\Lerr] [err] and [err] having the meani nd(gifven bel ow, or the substituents
[err] and [err] together forma 5- to 7-gEgbered saturated or unsaturated
ring which can contain one or two identichl or different ring nmenbers from
the group consisting of 0, S, [err] o QO agd which can contain one
to-three igdentical or different substityeé fromthe group consisting of
hal ogen, hydroxyl, al kyl, al koxy, each ng 1to 4 Catons, phenyl,
napht hyl or aral kyl having 7 to 14 C R3, stands for one of the
substituents nentioned under [err] an }ical thereto or differs
therefrom only one of the two substituents R2 or R3 in each case standing
for alkoly, alkylthicAmafegedsRa &g Examplef d8, h§di ogeh, of e2ramhabogen,

This is the r@p&@&ﬁﬂf@.ﬁf&?@tand de{r.*]o{eéf]zaam é}rl h@vwgrabsh@ﬁémﬂg

gi ven bel ow, or % stan branc unbr anc sat ur at ed

or . unsat utdit el F RT3 TONE R R A BHRFR Y ath coe T hing n@;t%ﬂ‘?b 10 Q:"&?oi’rs whi ch
}é'unsubstltLﬁﬁxbﬁw s;tmﬂinyuﬁstwah@%@@emyLL}#n{¥+oaikoxyn1a+5yhéhyo) each

Pavino, Lo iR HE BBl 198 eate JorrT o TerrTTer ] and

Yield:

Example 259 @
15

H,CooC 0l

HC N e

20
Analogously to Example 18, 0.1 mol of methyl
aminocrotonate and 2~chloro~1-phenyl-1-butene~3-one are
heated in boiling ethanol to give methyl 3-chloro-1,4~
dihydro-2,6-dimethyl-4-phenylpyridine-S-carboxylate of
. 25 melting point 147°c.
Yield: 23% of theory.
Example 260

_ . CFs
3 0 ’ O;N 00202H5
HC N 'NH
3 H 2

Analogously to Example 18, [lacunal 2-amino-1,4-

35 dihydro-6-methyl-5-nitro-4-(2-trifluoromethylphenyl)-
pyridine-5-carboxylate of melting point 210°%¢ (isopropanol)
was obtained by reaction of 2-nitro-1-(2-tri-fluoromethyl-
phenyl)-1-butene-3-one and ethyl amidinoacetate in ethanol.
Yield: 32% of theory.



or c¢) stands™ ~ T?'@dhydrocarbon radi cal having 6 to 10 C:éé%ﬂm or
for a 5- to 7 (SRR at ed or unsatura- ted hetero ring having 1 to 3
i denti cal i p1l#r o nenbers fromthe group consisting of 0. S,
-N= and NR thIS hetero ring being |inmket? to the di hydropyridine ring
either via a gpiipre ad@m or a nitrogen atom the aromatic hydrocarbon

radi cal and it belng ossible for the hetero rings to carry | to 3
Jdentical or differe EM&&tﬁTiﬁHﬂ%ﬁ?#kﬁﬁt?ﬂﬁiﬂ%ﬁk)}iﬁ%ﬁ%ﬂ“ ¢ -of hal ogen,
"OH, CN, [err]dahkygto-a)&okime et0clpveid e -d54carbdxy@iave, phenyl, napht hyl
and [err] or d) stands for the radical rr] in which X denotes oxygen,

sul phur or [err], and Y stands This isft repl acenment sheet Date:27/2/93
- 89 - forSa singLe bond, O S or [err{, arr] has the neaning given
for Rl and is identical to the substitu¥ntsRiyor) differs therefrom or e)
stands for the radical [err] in wgab [&rr gnd [err] have the neaning
given for n,[err] and [err] and are i M hereto. or differ.
therefrom and [err] and [err] are id or different and each stand
for a radical, mnus one hydrogen, 7 bstituents nmentioned for [err]
under a) to d), or [err] and [err] together Torma branched, unbranched,
saturat edi®r Ainsettux sdrecoH-2207 Tg nmﬂ:)emﬁ!irlmg wéd il ma:—murﬁdﬂﬂmo?— or 3

i denti | t t 0 CO, CS,
711 and Sm DGO M IRPAE A S RS LB T e gy

hal ogen, hydronxgtones kbxylmaw i mlt o # @ thanmes, wAserhdatedhfia I’gml-'gangal kyl

NQVing 710 lfnde AtPIErodln [£IF 112Mdlis¢ DS Jon @ (1A Us dd o

branched al kyl ene
concentrated in vacuo and the oily residue was crystallized

15 by triturating with a small amount of ether. The crude
product was filtered off with suction and recrystallized
from methanol.

Melting point: 183-185%.
Yield: 15.7 g (58%).
20 Example 262

25

Analogously to Example 261, methyl 4-(2-(3-chloro-
benzylthio)phenyl)-3-cyano~-1,4-dihydro-2,6~-di-methylpyri-
dine-5-carboxylate of m.p.: 155°C (methanol) was obtained

30 by reaction of methyl 2-(2-(3-chlorobenzyl-thio)benzyli-
dene)acetoacetate and B-aminocrotononitrile in methanol.
Yield: 51% of theory. |
Example 263

35




chaﬂhmﬁama ntReplceg ar bon atons, it being possible for this connmnﬂé% ng of
[err] ﬁﬂimlu o to be dlrectly fused to the comon ring of [err] and

[err] [err] [err] and [err] having the neaning given bel ow,
has the meaning given for R4 and is 4 dEpt4cal to R4 or differs

therefron1 [err] stan rogen, al oge K each having 1
to4 C atons and R7 a?ﬁn{la?‘ﬂ]o q“0"'rgt S ’ﬁﬂ%‘tee?bﬂ‘h é éli_cg/%'ﬁ)ép _
gt rai ght - Thi sth sopten et Ircenem - Biedd i iDed ko Zﬂ/&v‘@ﬁnethygﬂyrwm&bf

branched al i phag i 4A danca:aabq[; Jad"Pﬁ%‘aW#‘go&‘Pa'frPe%%F AL £his
unsubstituted or substltute ha oge eny or eteroaryl or
b) stands for &tiptlern (2 bz b‘bﬁ'}ﬁ ?femrwe tehareﬁnﬁmmr

cont ai ns 1.5()&}dﬁkﬁ&ﬂ{£ﬂ1KH {hfé&xgﬁarsubstltuents fromthe group

consi sting of | en [err] alLkyl having 1 to 4 C atons,

phenyl , napht h{;]el%ﬂ o f 4 '15 V{* al kenoxy, al ki noxy, each having up to 4
C atons, aral lBdanple p4 to 14 C ato
aLkyLene and di oxyal kyl ene, each havin
for the abovenentioned al kyl and aryl
substituted by hal ogen, COORV or [err]
definitionmg of the substituent InHELOLf 0
h§¥jng | to 6 C atons, phenyl, napht hyy,
hetero- aryL or acyl havrng up to 7 C [err] and [err]are identical

or different and each stand for akaI’h [ , 1 to 6 C atons, phenyl,

napht hyl , aral kyl having 7 to 12 C:a}onﬂ'or heteroaryl [err] and [err] are
each identical or different and stand for hydr ogen, aIkyI having | to 6 C
atons, phenyL, naph- Analogously to Example 261, n-propyl 4-(2-benzyl-

15 thiophenyt)-3-cyano-1,4~-dihydro-2,6-dimethylpyridine-5-

s#\acyL having | to 4 C atons,

to 4 C atons, it being possible
ti ts in their turn aLso to be
n abovenenti oned

eJaN tands for hydrogen, alky
ral kyl having 7 to 12 C atons,

carboxylate of m.p.: 101°C was obtained by reaction of n-

propyl 2-(2-benzylthiobenzyl idene)acetoacetate and B-

aminocrotononitrile in ethanol.

Yield: 45% of theory.
20 Example 265

25

Analogously to Example 261, isoprebyl 4-(2-benzyl -
thiophenyl)-3-cyano-1,4-dihydro-2,6-dimethylpyridine-5-
carboxylate of m.p.: 152°C was obtained by reaction of iso-

30 propyl 2-(2-benzylthiobenzylidene)acetoacetate and B-amino-
crotononitrile in ethanol.
Yield: 61% of theory.



t hyl , ara havrn to 12 C atonms or heteroarylL, the aLkyl and(@@y]
r adi iju ;““r“ ﬁ\/t uted or substituted by hal ogen, nitro, :
tritfl aLkyl thi o and aLkyl, each having | to 4 C atons,
[err] and [err] are each identical or drffgient and stand for hydrogen,
phenyL, naphthyl or aralLkyL having 7 to 12°C This is the repl acenent sheet
- 91 - atons 6tasmand for al kyl having 1 to 6 Catons whichis
uni nterruptedqor int upke y ¢t t h
\ﬁ’trogen aton1 fornrggé Q# 1 P d 38¥ Nﬁkﬁﬁ cgﬁgcgg§5¥%tlf8pﬁﬂla
~identical or H%?ferent hetero rrng nenbers fronrthe group consi sting of O.
S and [err] or one of the radicals [ergTand [err] stands for an aliphatic
-acyL group having up to 6 carbon ato , RX  RXIl and [err] .are.each
i dentical or different and stand f@r’R I Rawing 1 to 6 C atoms, . phenyl,
napht hyL or aral kyL having 7 to 12 C a , thé alkyl, aryl, aralLkyl,
heteroaryl and acyl radicals nentigne er Rto [err] and under [err] to
[err] and the hetero ring forned w TR [err Rand Flin their turn bei ng
unsubstituted or substituted by [err], ﬁ@%oben al kyl having | to 4 C
atons, al koxy, al kylthio, each having | ¢4 C atons, phenyL or benzyl, and
the foll owi ng substituents being nentio as hetero- aryl: thienyl, furyl,
pyryl, pyridyl, quinolyl, isoquinolyl, pyrimdyl, pyridazinyl, quinazolyl,
qurnoxalyl benzoh1thienyl pyrazolyl, i m dazol yl, oxazolyl, isoxazolyl,
t hi azol yl, trlaz dja |, .pyrazinyl, oxazinyl, thiazinyl,
|ndoI|Z|nyI gféﬁg ggﬁ @ a%?l?'indazoly[, benzot hi enyl
béﬁZlnrdazonR benzoxazoLyl, benzi soxa- zolyl, benzothlazolyl
benzotri azoly adiaz nnol t in t hyri di nyl
or benzotri - é%lg?ﬁﬁ8§ g%ﬁe9¥gkﬂ?g# go%g¥éigpgoE§L?ﬁf %L?%gﬁggacenates and
opti cal antrpeueb1Canaabﬂr@hedrOphannateuatedlay1abeepc hypdrecsabes. 9.

Use accordingri@ilhei gRidntPad O5nEQTROYNES 9 identical or different
hetero chain members from the group consisting of 0, CO,
$0p (m = 0.1 or 2), =N-, NRI and SiRIIRIII, this hydro-
carbon radical being unsubstituted or substituted by

halogen, NO2, CN, N3, hydroxyl, aryl or heteroaryl or

b) stands for an aryl or heteroaryl radical, it being

possible for these radicals to carry 1 to 5 identical or

different substituents from the group consisting of aryl,

alkyl, alkenyl, alkinyl, alkenoxy, alkinoxy, aralkyl,

acyl, alkylene, dioxyalkylene, halogen, CF3, OCF3, SCF3,

NO2, NO, cN, N3, cORLY, coorY, orVI, NRI or NRVIIRVILI ;¢
being possible for the atkyl, alkoxy and aryl radicals of
the abovementioned substituents in their turn also to be

" substituted by halogen, cOORY or NRVIIRVILL .
c) stands for the radical NRVIIR , the radicals R
RIII’ RIV’ RV' RVI’ RVII and RVIII
'a;d ¢) having the meaning given below,
R

\\ a) stands for one of the substituents mentioned under R

1 II

R
’
mentioned under a), b)

N but does not have to be identical thereto, or
| b) stands for the radicals NHR! or

lmdlhsB&mRTmmml

. .
™, .
N




the general fornuLa (1) according to CLaim1, in which n stands fqggb or 1,

[err] a) a straight-chain, branched, cyclic, saturated
unsatu unmmmm“\wﬂ Imydrocar bon radical havi ng up to 10—C€-atens _which

can contaim by one r stwd identical or-dgéferent hetero ch rs from

t he group consisting of 0, CO S, =N- and NRI, this hydroc

repl acenent sheet Date: 2 7/2/93 -92- radical bei ng un

\Sybstituted by F, A, Br, [err], CN, OH, phenyl or pyridyl or

a phenyl, naphthyl or pyridyl radical, it b8 ng possible for t hese radrcals

to carry 1 or 2 identical or differenthuﬁgtrtuents fromthe group

consi sting of phenyl, alkyl, alkenyl, al koxgx al kenoxy, each having up to 4
C atons, benzyl, acetyl, al kylene, dioxyal kyl ene having 2 to 4 C atons,

fluorine, chlofin bero and [err] it belng
possi bl e for f §Iky? iQ?“éﬁﬂocgﬁl ;ﬁﬂrkﬂlg‘ﬁg té%l%bOVQHEE%?oned
substituents smbShetuehﬂsnR Ismdtb beocpatbgenfevbsai Stt ta drmepbstadgds for

e radi cal NRALRYLLL: of Nent 8fLERLEARE shQ LESER FRRLLOREGiHTTET2%0e §) and

c) having the neani ng f fh
substituents h%ﬁ@tbﬁéh ahdérfﬁ?bﬁﬂtdbéegnoﬁmh80é fOOBethﬂeﬂfPﬁaICQQEFQro or

b) st ands fortfﬁf 5ﬁd°ca§s AR 2R E@réhdﬁmh1thcaﬁdc5%%bﬁﬂ'mgtBhS neanrng
he su stltu nts [err rr] together forma 5-

i ven bel ow, or L L
Sefronbered sal$#8F 168 brotindAf eaeat © hgto\ﬁ BRI reRakhg e6ALA; ﬁg"i1ar
i dgntl cal dor tl§ T}jeds\enhatbg\gn;remaersw(tjpnhthglgr eugo??psasyt HGBOErQLkPB;r]
and -CO an 3 tain i den or . different gubstitugpts
f?Uﬁ1the grou C%ﬁ%"%i. %ro?"%a?t g%gnfuh§thgeptsapﬁ9 1°3f§0§9Fer ch
having | to 4a¥aionidentical thereto or differs therefrom, only one of
the two substituents R2 or R3 each standing for alkoxy,
alkylthio or NHRI,
R4
a) stands for hydrogen, NO2, NO, CN, somRXI (m =0, 1 or
2), halogen,

RVIII
N// ’/H Ve
\ o Rvm . N
] \CO—N \ ORY
\RVII
ORXII
or P/
.\_j-‘ g\onxm
RIRVII RVIII) RXI

, and RXIII having the meaning given

below, or
b) stands for a branched or unbranched, cyclic, saturated
or unsaturated aliphatic hydrocarbon radical which is
unsubstituted or substituted by hatogen, OH, CN, alkoxy,
alkylth1o, aryloxy, COORv or

RVlll
N

\aw

or

and RVIII having the meaning given below,

¢) stands for an aromatic hydrocarbon radical or for a 5-



henyl “and benzyl ands for one of the subdgihiss Jﬁénder R2
and IS 1 ‘“m“ “M or differs therefrom on
substltd r] each standing for alk NHR

[err] a) *std&nd$ for hydrogen, [err] This gg Lhe replacenent sheet
[ert] [err] and gerr] havi ng the neaning g |ven beLow, - b) stands for a
branched or uk®r nEHBEeéFRyFaSPrtytﬂoafkyPSFEHTEE?dhEQFﬁQ°ub‘FB Bavingons,

Which is UnSUbSEbtUt@deﬁt18Hb36rtﬂﬁ€deb¥nhah9ﬂ€Ho heAboxy! frenagre al koxy
having 1 to 4_C atons

t he meani ng g?QgﬂpbéPgﬁFBE ﬁ? g¥aﬂds tor anaéa]H&y}cEﬁQﬁrgﬁg?BBn'Pﬁﬂlcal "
having 6 to 16e€hatbﬂnked do5théod7hydnbpyeddiaéur dbgde dthansatiar at ed

het h 3.i.d ' t h
roup cons st £a60ap gt8R oL S hiERbagh) dhbhe” FE lEAE BodEIBEESroERERE 10

t he duhydropyarqmaé1puhgdepsnebovuaaQIeatbandatbﬁ1b¢tarﬂ|rnogentatenrth

bei ng pos- S'b'Eofgr1BQ#tQEQUHSFCdhYdéPEﬁEbQObE@dtﬁ@ht@nﬁrbﬁethst§F9ub'ngS
to carry 1 or i denti cal di fferent substituents fromthe group

consi sting of°ﬂ5§b§5h"9h93rBi&?geﬁyaﬂﬁr Pl $FBReRGf3-aF kB, NRa-al koxy,
each having latwy#,Cabkowp, eryl)asdiands for the radical x I in which X
stands for oxygen or [err] and Y stands for a single bond, oxygen or NR
and [err]has for nmeaning given for [err] and is identical to the

bstituent or ¢idfers therefrom or e) stands for the radical This is the
repl acenent sngét Dat e: 27/ 2/ 93

\\/ \ RW

or
d) stands for the radical

C-v-R®

in which X denotes oxygen, sulphur or NRI, and Y stands

1, and R8 has the meaning

and is identical to the substituent R1 or

for a single bond, 0, S or NR
given for R1
&%; _ differs therefrom, or

e) stands for the radical

in which

1' 2l 3'

]
, R%', R, R, R

1 2 3 5 RS and rY

’ 6' 7 . .
n , R and R have the meaning given

for n, R and are identical thereto

Lxx

» RT, RT, R7,

or differ therefrom, and R4*

and R are jdentical or

different and each stand for a radical, minus one hydrogen,



resﬁ

- - [err] and [err] have the
n, [err] ? ﬂ Hﬂ JHIE I dentical thereto or diff and [err]
and ferr]+are Iu di fferent and each stand m nus

one hydrogen, of the substituents nentionegyfor. [err] under a) to d), or
and R4 together forma branched unbranched ﬁgtur@ted or unsaturated 5- to

7-menbered ri nRyf \/\h'?%hs'é%tﬁtbb‘r'ﬂ’aﬁt meptionedicfer B whder 13 Ehid X4 RS
mbers from tg® gheup’ cwgeshetlﬂgr@fa%rmhas liﬁrl‘éncl‘-FN gk VRl t e dl

ich is unsub-_stitu ted b dr i ng
t he meani ng gi Yen" %%Tg WA h % n@%%? o %ﬁ {g-addlgfg%bn?fca
'to R or differ& Qhe3eid®ntocaFBoand1F£etegEthemgfmembews|fmplﬁthéusmpum
defined for @pg15€f"a§ s tgenéf'l@ﬁ‘l theretr br ¢ ffefs= tdief effom
ol

R stands for hydrogen avin 2 Catons Wwhich is
unsubstituted & am sh%ut&d ¥ wdrovhheh ER| OR S ¢Rs bi t ket e SRS Wit yyed
- stands for a sgf Uf@t&genyNFParbRy EY, aCHEXY S, as;[arghstkpharn or branched
al i phati c hydrocarbon radical having up to 8 C atons, which is
unsubstituted or substituted by hal ogen, or b) stands for a phenyl or
het er oaryl radi cal l,ch option- ally contains 1 to 3 identical or

di fferent substrtueﬁ s fromthe group consisting of NO2, CN, N3, CF3,

hal ogen, [err] phﬂ , aLkyl having 1 to 4 C atons, benzyl and acyl This
[ e rep acenent s f Dat e: 27/ 2/ 93 - 95 - having | to 4 Catons, and in
t he abovenentioned definitions of the substituents

[N or disubstituted by a straight-chain or branched alkylene
chain having 3 to 8 carbon atoms, it being possible for
2 and R‘ also to be directly fused to
and RZ II’ RIII

and RVIII'having the meaning given below,
' 4

this common ring of R

1

the common ring of R , the radicals RI, R

RVII

R5 has the meaning given for R 4

and is identical to R~ or
differs therefrom, or

R5 and R3 together form a ring which is identical to the

ring formed by RZ and R4 or differs therefrom,

R6 stands for hydrogen, alkyl or halogenoalkyl, and
7

R

a) stands for a saturated, unsaturated, cyclic, straight-
chain or branched aliphatic hydrocarbon radical which is
unsubstituted or substituted by halogen, aryl or hetero-
arylL, or

b) stands for an aryl or heteroaryl radical which can
contain 1 to 5 identical or different substituents from
the group consisting of NOp2, CN, N3, NO, CF3, halogen,

cor!Y, corY, or'I,
RVIII . Rl
N/ , SOnR* (m =0,1 OF 2), N/
\RVII \ORV'

alkyl, aryl, alkenyl, alkinyl, atkenoxy, alkinoxy, aralkyl,
acyl, alkylene and dioxyalkylene, it being possible for the
abovementioned alkytl and aryl substituents in their turn

also to be substituted by halogen, COORv or



[err] toferri—terr——=stands for hydrogen, al kyl: haV|ng I To 6 C
WA

phenyl , na L. benz henethyl het er oaryl Tais Shéyias!Badsi

atans, [er Imu mamdentlcal or different Imw’@ ﬁ for al kyl
haV|ng 1t napht hyl - B&nzyl [err] and
[err] are each |dent|cal or different and stand for | kyl havi ng
| to 6 C atons, phenyl, naph- thyl, benzyl or heteroaryl, the al kyl .

phenyl and benzyl_adi cal s bei ng unsubstituted or substituted by fluorine,
chl ori ne, n|tro//7err] met hyl , methoxy and nethylthio, - [err] and [err]are
each identi cal Qﬁhdlfferent and stand for hydrogen, phenyl or benzyl or
stand for alkyl ving 1 to 6 carbon atons, which is uninterrupted or
interrupted by O or [err], or together mnth the nitrogen atom forma 5- to
7-menbered ri o a d |cal a |ff rent
hetero ring nggdwhh E he gbﬁggh?hgp%ggﬁsﬁggﬂ oPne, Sg gﬁ %Bg Fedﬁé of
the radicals RYIF°0F RVIIl stands for an allphatlc acyl group haV|ng up to
6 carbon atonmg‘agqdakb¥ 8K h rr [ ar id

different and stand for al ky?gkgskﬁg %lﬁ?@ gfglongrsaﬁpl ﬁ@&h enzg

the fol Lowi ng® Y Yitru nts bei ng nenti oned as he- teroaryl thlenyl furyI

pyryl, pyridyR; “qandoR kL asequdaﬁEYhat BvruﬁfdytenQYEhéaéhBH|stGHHn§6?|yL

noxaIyI b t yl oI ntdazo yl, oxazol yL, isoxazolyl,
Sh(azolyl tr?eig}y nggydgrggﬁ§? EypﬁgFﬁﬁf Xa2|nyl t hi azi nyl, |ndonI,
benzofuranyl RlndaBonnd Renzathi eaygh, 16entnaadaaoLyhffbeaaoxaadlytand

Ugé;lSovaO|YkorbgfaPBEbﬁzoalkyl PPPFOtEFQ@P*Y'%Prh?€9F8?§9¥aszFa (10'

according to al s bund ener a 6r rru
according to etkyk and; ﬁ'Mhlﬁﬂdhcéta slﬁaruwsuhﬁtstusedherrepbateﬁened

sheet Date:27b¢/ R3logenPbnitro, trifluoromethyl, alkoxy, alkylthio or
alkyl, RVII and RVIII are each identical or different and
stand for hydrogen, aryl or aralkyl, or stand for alkyl
which is uninterrupted or interrupted by 0, S or NRI, or,
together with the nitrogen atom, form a 5- to 7-membered
ring which can contain 1 or 2 identical or different
hetero ring members from the group consisting of 0, S and

NRI, or

RVII I11

one of the radicals or RV stands for an aliphatic
acyl group having up to 6 carbon atoms, RIX, Rx, RXI, RXII
and R¥I1I are each identical or different and stand for
alkyl, aryl or aralkyl, the atkyl, aryt, aralkyl, hetero-~
aryl and acyl radicals mentioned under R1 to R8 and under
R to RXIII, and the hetero ring formed with rV1I
RVIII, in their turn being unsubstituted or substituted by
OH, CF3, OCF3, CN, NO2, halogen, Lower thioalkyl, Lower
alkyl, Lower alkoxy, arylL or aralkyl,

and

and the following substituents being mentioned as
heteroaryl:

thienyl, fuyl, pyryt, pyridyl, quinolyl, isoquinolyl,
pyrimidyl, pyradazinyl, quinazolyl, quinoxalyl, benzo-
thienyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl,
thiazolyl, triazolyl, oxydiazolyl, pyrezinyl, oxazinyl,
thiazinyl, indolizinyl, indolyl, benzofuranyl, indazolyl,
benzothienyl, benzimidazolyl, benzoxazolyl, benzisoxazolyl,



for ogen an aliphatic hyd C“nau%ng up to
6 C ato E" » arn a hetero chain nmenb oup
consrstr and [err] and which is

substituted by halogen nrtro hydr oxylk 86 phenyl or b) stands for a phenyl

or pyr'dy' CﬁQhFQth@EST{lS FBEEB%r%E%BH? BEn§UP§HHEHB€ (DY chghgaen. Noz,

CF3, the subsfituents
\grntroned undéPYEerPrtba 3606!lnoﬂaﬂhtéyrddbEYFdeﬁrrbahZPHEFéFonUirstands

for one of the kAdi ¢akm B?rﬁkoﬁérk?rEEoﬁ@rSHQQéﬁrEQV pacenbtbBeand
substituents nentioned g errk dis.identical thereto or differs
a? fdr B reg

therefrom [&PEp¢C §P§n89 eﬁheférPPaBPaﬁSPGQéﬁtlg r3pFe€8fands for
an al kyl raditablehawing,lwhdch, Cﬁabﬁni cohcehtratupaubst NoUPed/AL up-

bsti db I d , alk '
NV RV oP SEf et SRRer aP ghob3rS ¥ oRask o enRanp 0T AR ERcaEr ac”
unsubstitutedion efibshiet asetlabpdnikdgentrium &K, thekghioraaphkgxheaedch
having 1 to 4,0 @tgnﬁre9359¥1 Rl bk ApddlaRbaRdsuhotnl BRckadseaknberr] 1N

whi ch X denotes oxyge or a single bond, oxygen or [err] and
[err] has tA8 hﬂanpﬁgcgrvenﬂﬁerthe 8A4lrs identical to the substituent

[err] or difpgrs thgeefaedbedify €bavndaimon bhepbaabgausTBWStha t he
Kagplacenent sheet [err]

. 27/ 21 - 97 - whi ch |
ve the neaﬁFH@'@ES%ﬁrPUran?§fefPf gﬁa ngﬁ%léhg°8ré$iﬂgﬁ %QF fereto or
differ therehaodingaadpperitlivandnperopiaracktdentical or different and each

siand for a sadi cal yol QuaoRatndY 1608RI1aCh bFCcBNBBLILUCRYS egNt i oned Tor

[err] under aj to d
general formula (I) for the preparation of medicaments

having a cardiotonic action.

4. Use according to Claim 1 of compounds of the

general formula (I) for the preparation of medicaments
having an antihypotonic action. _

5. Use according to Claim 1 of compounds of the

general formula (I) for the preparation of medicaments for
reducing blood sugar. '

6. Use according to Claim 1 of compounds of the

general formula (I) for the preparation of medicaments for
decreasing the swelling of mucous membranes.

7. Use according to CLaim 1 of compounds of the

general formula (I) for the preparation of medicaments for
influecing [sicl] the salt and fluid balance.

8. Use according to Claims 1 to 7 of compounds of the
general formula (I) according to Claim 1, in which n stands
for 0, 1 or 2,

!

a) stands for hydrogen, a straight-chain, branched, cyclic,
saturated or unsaturated aliphatic hydrocarbon radical
having up to 10 C atoms which can contain 1 or 2 identical
or different hetero chain members from the group consis-
ting of 0, CO, S, SO, =N- and NR' |
radical being unsubstituted or substituted by halogen,
NO2, CN, N3, hydroxyl, having 1 to 4 C atoms, phenyl,
naphthyl or heteroaryl or

» this hydrocarbon



[err]and [ farma 5- to 7-nenbered rTHYSHeR IHaIBERR: téﬁﬁ lto
2 di ffereJﬂmummﬂﬂmtom the group con-- sisti , ] and
C=[-err] and wtich I8 us tituted or substituted ﬂlﬂ&ﬂjﬂ) tﬁas t he
meani ng given for [err] and is identical_tgy[err] ik frﬁfrOPL
err] stands for hydrogep or alkyl having 1 to 4 C atons and [err as the
,M\gbdvénentioned’%e%%?%é? Fﬁ% %u%§¥?¥ﬂen?§gTE?¥} 26 pereroanyketadi el Roman
~aunerals in th&evaearﬂehtibﬂeﬁdeélhaliti'O?Srhﬁ‘;/ﬂ:@]@th@ Wﬁﬂéﬁ‘g}ﬂive@r' n |
Claim4. 11. . oLt Ngs [ .0of conpounds, o e genera
fo?lmTLa (1) ac%})ﬁlﬁ%qfo;@%?’ré%%ﬁ ﬁ?%hé% FEAR gﬁ%s bitine %EU%‘??‘E’G'EN s
[err] and [errﬁ'-'sx'end%“fm-ymzalalnijﬁbbiallk/milmhy{eeac}hanMa{HIg]uﬁofg@thhec or
d [errded t r tPngy
genct al oiwﬁ;é“?’gﬁgﬁﬁﬂg?‘n”m R Rl % drame ¢ LEHI P A B 40
R stands for & t‘%j'f PPty ene, (hiowrakky bersehtv tmaeup Do et 273 b @B -
98 - [err] in awom {rerthe aawckyEdrid Miﬁhﬁéwéﬁ,twg o6& ) ci’R7 and n

and the renai nj rafi cal o an haveyi he ngani ng @iyveprip Clains 1
and 8 to 11, 192 a@bﬁ%&m{f’sm'tﬁ%ﬁglene%l £ M er (Y8 [ efr] in Which at
| east one of thesinmiass el sfqrertfie aaﬂib;rétbﬁ:agndf;ndwrﬁhetﬂwdiqalrbmm
lerr] and n ang,d hiy d &R Ay £ 4. and ave_ the neaning given
vikn;.. Clains 1 and 8 to 11-,{!&5},4 dg(@ra#p%ﬁ{fﬁﬁto ]t'hev elerf 1ot at‘?lsge[err]
i m whi ch one Subsid tutatdx Hakagenr GQQR] arerMR es Mydrogen, R1 stands for
hydr ogen and re)stsayidd ero,otquj r@diﬁi’ _WW’R7%@{1¢;1JFC§M1%II3@E9I of
0 )
R4_and RS hav%ltlhe’ nﬁqa‘n’l r]tq’,glRw, IRWﬁ.aalnndE R:IVI?‘lnld mentioned under a), b)
and c¢) having the meaning given below,
R? |
a) stands for one of the substituents mentioned under R1
but does not have to be identical thereto or b) stands for

the radi;als NHRI or

el
N Q\R“

I X

and Rx having the meaning given below, or the
1 and g2
1 saturated or unsaturated ring which can contain one or

rRY, R
- substituents R together form a 5- to 7-membered
two identical or different ring members from the group
corisisting of 0, S, NR1 and CO and which can contain one
to three identical or different substituents from the
group consisting of halogen, hydroxyl, alkyl, alkoxy, each
having 1 to 4 C atoms, phenyl, naphthyl or aralkyl having
7 to 14 ¢ atomé,

R3

and is identical thereto or differs therefrom, only one of
2 3

stands for one of the substituents mentioned under R2

the two substituents R or R

‘alkoxy, alkylthio or NHRI,
4
R

in each case standing for

a) stands for hydrogen, NO2, 'NO, CN, som-RIx (m = 0 or 2),
halogen,



15. eneral formula (1) [erg]; ﬁ@m i ch one oﬂ?Vhe
- radi caLgﬂlm;ﬁ ﬁl JIIB qufdenot es hal ogen and [er X 'n and the
othér radtc af i'e 1S the replacenent sheeq lﬂF 1’ - .99- and
[err] have the nmeaning given in Claiml-a88 8 to ounds
accarding to Claim15, in which one of the radicals [err] or [err] stands
for fluorine or ‘Foriqgn 17. P;EiéSS for the preparation of conpounds
~according to Gyains, 1’to 16, reharacteri zed in that a) carbonyl conpounds
of the general X@@nula\gbbh(férr] ardoreacted with ketones of the fornula
(rrr) and (IV) [err] and prﬁm&my amnes of the formula (V) [err] in which n
=0, in the presence or absence of inert solvents, or b) carbonyl conpounds
of the formula (I11) [grr] ap@Feacted with enanines of the formula (V)
[err] and ketones of the fBumula (I1V) [err] in the presence or absence of
I nert solvents or c) enanigégxﬁT the formula (VI) This i's the replacenent
sheet Date: 27/2/93 - 100 - [err] are reacted with ylidene conpounds of

@) “one or mor 1 et orhl - griotbs of T Hodr opy T fgthe WA 178 ¢ RN Of
- below, or
b) stands for a branched or unbranched, cyclic, saturated
[ ' or unsaturated aliphatic hydrocarbon radical having up to
10 C atoms, which is unsubstituted or substituted by
Nt halogen, OH, CN, alkoxy, alkylthio, each having 1 to 4

carbon atoms, phenyloxy, naphthoxy, COORv or

/RVIII
AN

\ VIl

R", R and RvIII having the meaning given below,

or .

¢) stands for an aromatic hydrocérbon radical having 6 to
10 ¢ atoms or for a 5- to 7-membered saturated or unsatura-
ted hetero ring having 1 to 3 identical or differént
hetero members from the group consisting of 0, S, -N= and
NRI, this hetero ring being linked to the dihydropyridine
ring either via a carbon atom or a nifrogen atom, the
aromatic hydrocarbon radical and it being possible for the
hetero rings to carry 1 to 3 identical or different
substituents from the group consisting of halogen, OH, CN,
CF3, OCF3, SCF3, NOp, alkyl, alkoxy, each having 1 to 4 ¢

atoms, phenyl, naphthyl and

Rvm

/
"\

or ' - ?
d) stands for the radical C-Y-R®

in which X denotes oxygen, sulphur or NRI, and Y stands



. 7
s.Been Re laccc)acl;'lh (:{'

I“H Hduction or
cycld zati on. ) |canents containing at |ea d accor -

ding to Clarns 12 to 16 19. Process fog§g the preparation of medicanents,
charac- terized in that at Least one compound accorgling to Claims 12 to 16
i s:convert edi fiod @ Suinghs dastmbf Sk NRts And ifon, hag tthomean it  usi ng

Lf ert auxiliargigenmrihy et dms. isThided 6idde Y PRy ¢ shaatt Get 527/ 2/ 93
0 nted. C.ains dropyrrdrnes of

1 - EP O 07
t he general 6&5%%5(]5“ rﬁ°Wﬂ1?Mu?ﬂ1ﬁt?%ﬂﬁlﬁhﬁnE??)rﬁﬁkﬁ [err] a)
represents hydrogen a straight-chain, branched, cyclic, saturated or
unsaturated aliphatic hydrocarbon radi cal mhlch optionally contains | to 3
identical or different hetero chain nembgss f -om the group com prising O,
CO [err] (m=0,1o0r 2), =N, [err]_gd rr._ENrs hydr ocar bon radi cal
optionally being sub- stituted by haroge N3, hydroxyl, aryl or
het eroaryl- or b) represents an aryl or hej ed aryl radical, these radicals
optionally carrying | to 5 identical sQgsdM gnt sub- stituents fromthe
group conprising aryl, alkyl, alkenyl, alkynyly, al kenoxy, al ki noxy,
aral kyl, acyl, al kyl ene, dioxyal kyl ene, h <ggen [err] being possible for
t:he aIkyI alkoxy and aryl radicals of thelabovenentloned substituents in
their turn also to be substituted by hal of¥f, [err] or [err] or c)
represents the radical NRVIIRI, the radicals[err] and [err] nentioned under
and c) having the neaning given below, R2 a) represents one of the
bstltuents r?éht‘i"'o‘rﬁg‘tj under err] but does not_have to be identical

thereto or b)n-remﬂe'semt%'t ' Adi ') ‘Errgmprﬁerﬁgv.{efﬁgaﬁ@a,{ﬁrg]ghw.r,ng
t he meani ng grven beIoM/ sqpst gue ierr efher form

the
a 5 to 8-memfMered R s!at'ilr'at"ed' at ZJT mZe e'b t‘f%ﬁaﬁ?re
contains 1, 2o0r c{iﬂfCéentur(Btenroij fdred ramd earseftd)emtheagrmup '
conprising O, tio o] a4

| denti cal or fferent dd%%q{] %&ﬁ‘g{)n P?Mé/an? (%frﬁprrés?l?régo?t;?m%en'
hydr oxyl , alkpﬁ thiekmubs tartertrs awen kidned for R under a) to d), or

R2 and R4 together form a branched, unbranched, saturated

are nodi fj nethods of hydrolysis,TH
transest e“l I mlu:mn n| zation, condensation,

or unsaturated 5- to 7-membered ring which can contain 1,
2 or 3 identical or different ring members from the group
consisting of 0, CO, CS, c=NRY, =N-, NR! and SOp (m = 0 or
2) and which is unsubstituted or substituted by halogen,
hydroxyl, alkoxy having 1 to 4 C atoms, phenyl, naphthyl,
aralkyl having 7 to 14 C atoms, or

Rvm

N

\ RVII
or disubstituted by a straight-chain or branched alkylene
chain having 3 to 8 carbon atoms, it being possible for

this common ring of Rz and R‘ also to be directly fused to
the common ring of R' and Rz, the radicals RI, RII RIII
RVII and RVIII having the meaning given below,

4

4 and is identical to R or

R5 has the meaning given for R
differs therefrom,

R6 stands for hydrogen, alkyl or halogenoalkyl each having
1 to 4 C atoms and
R7

a) stands for a saturated, unsaturated, cyclic, straight-



R3 repre ubstituents nentionedT @ﬁglcal
thereto m,&@ mmg iliom only one of the t HE ﬁ R2 or R3in
each case oxy, alkylthio or NHR ,

hydrogen, [err] (m =0, 1 or 2), hal ogen-[e0r¢ - 102 - EP O 071 819 B2
[err] and [er VL Rg n ) e branched
or unbranchedEh h@ ?E gé?ﬁ?g?gdég?pﬂagggu g#?&@afﬂo 58? g E%&?BS

tadi cal whi chtPs Bpti ahemsy whbehi isteusbyshatoted, OC}$UE»¢1ahkedyby

al kylthlo, aryhosyen]ephénpl, [eaa&tﬁﬁtrLraﬁdieEESF L Ng¥ing the neaning
gi ven bel ow, gé ég ﬂgg gsents an aromatic drocarbon radical or a 5- to
r

7- menbered sa %ﬁs%t%?%?éﬁ'h%i%?5h¥¥n@fmhﬁher°ﬂbyh radwepkal or
di fferent het ehmcneabetsniroyn tdmtgmum COoP3i $de@t Ocal. or Ndrfaasleﬁer rl,

this heteror n n the dlhydro di ne either via a

car bon aton1o%ngsg?trg%e% ﬁ ? ¢°af d ?E E;"?oﬁg E@%’r%ﬂ*%&?"and t he
hetero rings éptlwnalNQ'c@fsylh@R $ oCGORUen®R or different substituents
fromthe group conprising halogen, OH  CN, [err] alkyl, alkoxy, aryl and N
[err] or d) represents the radhgal [err] wherein X denotes oxygen, sul phur
or [err], and Y represents agingle bon, 0, S or [ersR', and [err] has the
nmeani ng given for [err] andN<§ Ideﬂ%ﬁ%ﬁﬂ'f@ thoe gukstituent [err] or

liffers therefrom or e) repré8énts the radical [erNogwherein [err], and Rr
have the neaning given for n, [err] and [err] and are |dentical thereto or
differ therefrom and [err] and [err] are Identical or different and each

resent ar I o) r ntipned for
Eigﬁnder a) t§9%§?-ha$%§¢ 1 Qﬁdb{€r$€g¥o§eé brﬁ?%*%Hégth%QPeﬁ%gfanched
saturated or sk atBkeoxy, g hiehmexed eatnhg v ©Mg ope | borak | ¢ sbomwsins 1,

2 or 3 udentus,aummsm@nﬁ €4 0 TeTPEsds { TOOY L Pha0f Ry CPEPLT 81 NG O, co
CS, Celerr] (m= nd [err], mh I's optionally substituted
by hal ogen, h?ﬁﬁ%&yla %ﬂ%&&@'a )ﬂ‘°%%%ﬂ&&\eﬂ?wse?%hth%V?%$I%Behen6 €heet
Dat e: 27/ 2/ 93 atoms, it being possibllé sfés tNe Pl FENENSnSNCLlkyl and

aryl substituents in their turn also to be substituted by

halogen, COORv or

RVIII
N/
\ RVII
and in the abovementidned definitions of the substituents
R1 to R7,

R1 stands for hydrogen, alkyl having 1 to 6 C atoms,
phenyl, naphthyl, aralkyl having 7 to 12 C atoms, hetero-
arylL or acyl having up to 7 C atoms,

RIl ang rIlI
alkyl having 1 to 6 C atoms, phenyl, naphthyl, aralkyl

having 7 to 12 C atoms or heteroaryl,
RVII

are identical or different and each stand for

, Rv and RVI are each identical or different and stand
for hydrogen, alkyl having 1 to 6 C atoms, phenyl, naph-
thyl, aralkyl having 7 to 12 C atoms or heteroaryl, the
alkyl and aryl radicals being unsubstituted or substituted
by halogen, nitro, trifluoromethyl, aLkbxy, alkylthio and
alkyl, each having 1 to 4 C atoms, '

rVII and RYIID are each identical or different and stand

for hydrogen, phenyl, naphthyl or aralkyl having 7 to 12 C



ring of* [ al so to be directly fused ring of
[err] and [err], the radr cals [err] [err] gpd [err] havr ng the neaning
gi ven bel ow, [err] has the meaning given for *err] and is identical to
[err] or diffakamg Q'hesr%#fr%rﬁ‘”bral[‘@flr]h%‘thEe r§o tdget hkems ovkighri®g whi ch

J_s identical J&M&rumdqmw rR?p E% @r sirféﬁrmiheéefr@é@e@ﬁeéerr]
represents hydy I,gegmaalk or hal ogen sent

a
saturated, urt6ht W9, ALY t c"ha?n 'b‘? Rgr"ér%'& ITb'P\%t'l"&‘Ch
hydr ocar bon recgh cedntdrirc M ier cmtidlémﬁiq/aLSLmstdiﬂferderbg/ heategenrimgyl or

heteroaryl, %nmdrsep{r r@r& e\% é)rrsp% el a‘wl raglﬁﬂ '\QQICh pptlonally

contains |- nti i Pents fro g‘Foup
conpri si ng [em're] dﬁltfgﬁarrqdartrqls[ aarr«yrs arylstandenyer amkahyphatic

al kenoxy, al kj \Axy, ,.@Jpalﬂg‘}mgaqyd @Igyg%@ngt%pxyal kyl ene, it being

possible for the a venjﬁﬂtlone sfituents in their turn
also to be sdbstq tRited® by  rE01dden, [e#’rﬁ ?ﬂc'[e’r‘i’?"hhﬂﬂn°fh6‘§f)6\‘/§%ntr oned

dleLl Im ti onls afnd lhﬁtawastdrt WKL [IRdving O1 [ €6 r6]¢eif&mfﬁpﬂiﬁiéﬁ?mﬁdhadheﬂlﬁn

al kyl, aryl, ara erparyl or err are Jdentical or

i fferent and eaacrh;/lr"syp"rgbaeﬂngal ky'f° 4 g?'%ﬁ‘ky Lﬁ%’fooﬁF{/{' RV, RV
d RVI are |a‘raslddlpdmatdrdm1txtcaand)ra@brlffreadand:aasrdmeeplesedrturnyelrogento

al kyl, aryl, cﬁ%y rﬁJepeﬁErP@rﬁuI h;n({al hyé '@f‘hﬁ? yl aﬁqggigﬂn opgkﬁnﬁbl y

ek/g substrtute ogen, o, tritluorone | 0 or
al [err] andl Rerin thein ntunpibeine uru%tmtatumddorfev ﬁt’hhﬁed by

represent hyqpoedk ar(dej)r @IaNW *H@éé‘rﬂt Qik%l?pﬁﬁ?ﬁ‘é fl kyl 4wpich is
optionally |nterrup:'f t he nitrogen

err] or W t
atom form a &°%%y 7a i Wwe?ﬁ%'bnh‘?:gh?%rir to ? S pteRErcal or
di fferent hetpenyl ngr rmmwls fromthe group conprising 0, S and [err] or

0p 10 6 carbah G, S e ing 3 s | PRLFREY Fe s MeRETDhERTFEp ShRHE-" "
di fferent anchrryd.p:resent al kyI aryl or aral kyI the al kyl, aryl, aralkyl,

het er oar yl iaeq,ﬁl 0 [ der [err]
to [err] andrtqlh et’ero ri n’ or rr"edrk\?\n)g'f et r#lﬁ“t%p f’EBLu"?‘ﬂ ?[‘
optional |y by msisheks tlln'et#i)'y"t!-h [Q4 rqamlblgenqummalxh» obFR?P‘ I ovver

al kyl, Tower w@ihw, & r‘azQilyﬂ! al W%da%‘ﬂy@ heoié)H;PW. ng1§b‘b§§blr€nt3 bei ng

ment i oned as het eroaryl u rid ui nol
I soqui nol yI, §¥azAlKA., tdy'r‘a'dglewrmyh%r %&%’(&r gﬁﬁ?%b?éﬁyl °"B>é/h%£h| enyl
pyrazol yl , i rﬂldiaawirWl., vadzollwmylspxﬁmdwﬂ,themzofyfanytyaioﬂykolyl

- 103 BZ or disubstituted by a st'lrhesr mﬁam 13@(18.!{]%
al kyI to 8 carbon atons, It bei n m:ﬁ this comon
err a

di |yl hi I d ' | ndol vl ,
benzor ur anyl BRRIHT Y CodfbiR 1 981 SChEd e eS8t o1 7L pehengasardr
b%n/ﬁi isoxazo: wol.Yde.nzttdnzérzm w;olbelnztber:am)tlylazbemszhﬁna?ahyhazolmhol i nyl,
thal azin i di 0 oners,
Psorrer mx%/ures racc!" edwahnadl ptical 'Ef@ﬂ%t%dm : gf Qﬁﬂ}girl.s

phar maceut i czﬂzl'y‘ye{-ocept - able sal ts, which, froma concentration of [err]
g/ m upwards,jrCahe fdriot e?s%m@ﬁs’y augmraﬁmflupés;hEaeematbgaahuon of

HEREEI AR MY SRt A Tt
able salts.
9. Use according to Claims 1 to 7 of compounds of
the general formula (I) according to Claim 1, in which
n stands for 0 or 1,
R1 |
a) stands for hydrogen, a straight-chain, branched, cyclic,
saturated or unsaturated aliphatic hydrocarbon radical
having up to 10 C atoms which can 6ontain by [sic] one or
two identical or different hetero chain members from the
group consisting of 0, CO, §, =N- and NRI, this hydrocarbon



Use achrdr nEﬂto CI ai npounds of the g‘bméh@iH*Bmmleﬁacé ) {f’ﬁ

preparatro lm , E"lﬂimmmp th a posrtrve |notro
ounds of the general

accordi ng the
preparation of nedrcanents with a cardl at gy ¢ act on e accordrn
Caim1l of co f the general fornula (1) for the preparation of

medi canent s ke a & G HFHRS Higutad o auhs bicured Ry the @ i rBrL, of
gonpounds of Emerdﬂ'fmmaﬂyi(da dyaridyhe gy eparation of nedi canents for

reduci ng bl ood-ss - 6 Use agc ng t npounds of the
general for rrulq’a) %Q) 5 fiHe % g'b q‘t'i %?p&tgt?’adﬁfa@rﬁ irAdicalye it
r epl acenent sHP@engeptoe;swle fZJ?‘/ A e r&dﬂrﬂaﬁls P darrAl Bl D B2 fidentical
decr easi ng t he Susl¢fiehe naf ccording to daiml of
conpounds of the gener%lnoc 5%3?%( for %'e tprf"eg ) ore or el € dhent s for
i nfl uenci ng t R&ealt édéyﬂvth$Qﬂmkﬂuﬁékq;YAlﬁikﬁnmxxhrﬁpdk)ﬂﬂﬁﬂn@ p tim 7
of compounds af ct fa ogaeialn Ayal,midle thll), AP IUNY, [ A Ryberd HAU it N
e

represents 0, % gr rep sents hyd rogen a strai ght-chain,
cyclic satura &n? r”’|6“r‘Fert ich Wdr’t?o'arbd'cm”rftfch &z mid Q¢fawp to 10

C atoms which smm;.,omrzr,y ccuontm , oY 2, inkenta eI O 1Kl ente hat A

chai n nmenbers fr e ¢gr.o C ri,sin err this
hydr ocar bon r B3° q]Iatlgptfl%onglﬂl"’y%gg‘r r%'g' 5‘3t§§t XY at'\ﬁsead'”% rﬁﬂ\l-cfgfj'rf ‘{ '{
hydr oxyl , wit HbPVteGeﬂtCthtedrrﬁubprtertyllen trsapim Hyhle ior ﬂmtrerad.arqutoorbéo)

represents a pgegggn_gaggqhxhtgg ket eroaryl radical, these radicals
)ti-onally carry i dentical or diffiengnty substrtuents frqntthe

&Up conpri si‘:ﬁqsﬁgéa I foar H}Ie radidc@tl NRa| KiRnyl™,” saltihendad i calis Moxytani t h
|n each case a¥td debtavaed, uadelrkyl) ,wihh a?ade)lfha%%tgorﬁ.,e a.raemwgth up to
6 C atons, §¥I§ gloxyalkylene Wi th up to 4 carbon atons in the
al kyl ene char 8 R¥ !l[err] [err] or [err] it being possible for the
al kyl , aIkoxngnd aryI radi cal s of the abovenentioned sub- stituents in

their turn al t t v .hal Tt ule@t [er or 1
represents thggr%gfgg Fgfrfhg ﬁg ?é |ga§§%[§P% ﬁﬂ%r]'ﬁ%hﬁWﬁ%&i&mder
a), b) and c)bHav#ﬁgstnetnbanﬁngogbeendbokowalRZhamexb oapr esents one of
the substituepysseeAtkonss ¥Rder abgkil bN‘HRGO% not have to be identical
thereto or b) represents the radicals [err] [err] [err] and [err] having
t he meani ng given bel ow, or the substrtutegp@“[err] and [err] together form
a 5- to 7-nenbered saturated or unsatur it ring which optionally contains
one or two identical or different ring nenbegs fromthe group conprising O,
S, [err] and Cp angxmhrch thronally

R and R® having the meaning given below, or the
-substituents
L R1 and R2 together form a 5- to 7-membered saturated or

unsaturated ring which optibnally contains 1 or 2 identical
or different ring members from the group consisting of O,
S, nrR! and co and which can contain 1 or 2 identical or
different substituents from the group consisting of halo-
gen, hydroxyl, alkyl, alkoxyl, each having 1 to 4 C atoms,
"phenyl and benzyl,

R3 stands for one of the substituents mentioned under R
and is identical thereto or differs therefrom, only one of
the two substituents R2 3
alkylthio or NHRY,

R4

a) stands for hydrogen, N0z, CN, SR*!, so,r*!, I, RVI,
RVIL, QVILL g gIX

2

or R each standing for alkoxy,

having the meaning given below,



cont ai ns trcal or different subqﬁkkmﬁ fr nrthe gr6ﬂp
conprisin iﬁmm l al kyl, al koxy with |
at ons, phenry aralkyl with 7 to 14 C esents one

of the substrtuents_nentroned under [efr93and Is | to or
differs therefrom only one of the two substituents [err] or [err] in each
case representing al koxy, alkylg-hio or NHR, R4 a) represents hydrogen,
Yerr]. (m= 0 or 2), hal ogen, yferr] [ T and [err] hgyﬁhg t he neani ng given
bel ow, or b) represents a brdn hed or bra Re€d, cyelic, saturated
orunsaturated aliphatic hydrocarbon ra Wi th up okodw C atons, which is
optionally substituted by hal ogen, OH, CN, %oxy° al kylthio with in each
case 1 to 4 carbon atons, phenyl oxy, napththoxy, [err] or This is the

repl acenent shee PO 071 and [err
haerng t he negﬁr%ggﬁév ?gé 4 ra%eh%i e p?% rRREhe 3+§%ht?6 L§8r63£¥bbL
radical with sadicalp Pwingsuprta &- Ctotﬁmmnnbbtem tatunsbkest dtutiedabor at ed

hetero ring V‘éﬁtﬁ’sé‘-ﬁ@t@d'ﬂ?nﬁépﬁ%eﬁr Wé{]&‘{ g £ﬁ’£° &t 9 %60 t he

group conpris ng -N = and etero rfng d to the
di hydr opyri di het® |lhgc A tIRS v‘?'he"ay'c‘h*)bonc‘é?%m ®F a ni trogen at om and the
aromatic hydrocarbon radi cal and the hetergwxrngs optionally carrying I to
identical or dif- ferent substituents fOm t he group conprising hal ogen.
CN, [err], alkyl, alkoxy with in eachhcase | to 4 C atons, phenyl,
naphthyl and [err] or d) represents the ra8cal [err] wherein X denot es

and Lo 1] hhg thet nbard i i ven 157 TE M€ o (%) CaPPFfpdtef e Lo

and [err] has t’he neani ng grven
substituent [®rr] or differs therefronr or e) represents the radical [err]

Wﬂereln[err]c)arﬁiirﬁfJ]fJ}aVﬁt%m%cﬂr‘d’@i‘rl{% ad{@{f]hfvgn%eér o 2nd

are identical hereto or differ therefrom and Jerr err 1 déntica
or different dhd &AM &Y setit B rladiethered riat uhdted @ ogems atirahed

substituents Iraaretnoon'Ed19‘ dra @aid |1 weleS Aderd ©idhL &rF defféréme hetédo
t oget her formé% ﬁ?“?}o nbranched saIurated unsat ur at ed 5- {io

7-nmenber ed rimg awich (Bt iU IPYL AU YN & Q’!r%en‘t'fca?“%r 'ﬁrfferent
ri ng menbers tﬂrl@rnhtert@rg!rouplg:chq)rngmmgﬂ(hdcn 14T d?:h:/d\IFbpnydee[efdi& and
hydr oxyl ‘a?fé"xty"%)va 3P e, P o FHEASH FFors, LSTT oo 1o
14 C atons, d&ible for the aromatic hy rocarbon radical and the hetero
rings to carry 1 or 2 identical or different substituents
from the group consisting of halogeh, hydroxyl, cyano,

CF3, NO2, phenyl, akal and alkoxy, each having 1 to 4 C
atoms, or

d) stands for the radical X

C-Y-R?

1y

I and Y stands for a

in which X stands for oxygen or NR
single bond, oxygen or NRI and R8 has the meaning given
for R1 and is identical to the substituent or differs
therefrom, or

e) stands for the radical



[err] Wa straight-chain or l;ra C tﬁas ﬁgﬁaln ﬁ}h

3to6¢c m eing possible for this c r] -and
[err] al Epm“ fused to the conmon ring t he
radi cal s [*erf] ferr] and [err] having the ggani ng rr] has
the meaning given for FM-ﬁmd s ldentical to [err] or d|ffers t herefrom
[err] represents hydr ogen, yl. or. hal ogenoal kyl with in each case | to 4
g%atons and [err] a) s® a saturated unsaturated cyclic,

rai ght-chain or branche |a||i phati c hydrocar bon radical with up to 10 C
atons, which I's opti onal JyAs sfituted by hal ogen, phenyl, naphthyl or
heteroaryl or This is. tﬁ% placenent sheet Date: 27/2/93 - 106 - EP O
071 819 B2 a) represents a emyl napht hyl or heteroaryl radical which
optionally contains | to 37 tlcal or different substituents fromthe
group conprising NO2, hal ogn [err] [err] al kyI with 1 to 4C atons,
Fhezylcat napht hyy l.,,kga-jdqen?/dh I 1( mﬁc at:'ke noed’, i’ﬂﬁﬁ(l ?;pfx(y R/ﬁig;ac\rbeﬂm case up
o] ons, ara Wi fto y M at ons
a1 kyl ene_and ABENEA LYRAITh Tn bacrkondea i & oo dis 21 T4 ng
possi bl e for theeraﬁ)tn/alrrerﬁemed a#kcyifﬁmd th gt e s} | dnck R iand R T £ ur n

al so to be substlt 3 1{]+] { “ Qnd[ee{é'll i’ipgjn&nf(;p a]bﬁyﬁmaptloned

definitions of?the" %rbts o [err err represen

aMeyl with | tmuﬂ:scme)nrsydmmr oﬁaymhwbsmw«-ytsvmmtvomedl T &t ons,
het er oaryl or Jh v“htypd;o r C atons, [err] and [err] are identical or
-different and esent’ a kyI W th to C atons, phenyl

|,
arat’kyl with 7Rt0‘"ld2 APBERAT hEQ Rl o%lrtnga“f'e‘?ﬁ"] ‘aﬁ'l'd"f'e???dar%a?‘hpﬁa%‘% or
case identi calurosradnféeé@ns apgl 7enERBEPéd hy M@oewickl kyh sodataint D &er

t , ph I h 7 to 12 C at t
iyl and aryi S LR ofifLht Tohbe o A5 n%{%"ﬁy R A
trifluoromet hytinagl&kbxy, eoky(rshrepwm aklky| amd t MR Bazid celecl i9 dnulat ons,

[err] and [errJ ‘aﬂdt 144 ?ﬂt?s{ﬂ ‘E?%IP G?Sﬁa ‘E@?’K'&ﬁ'"2‘9'9"%62@“"9‘9"1“9

r-epresent hydrogen phenyl nap or®ara W th atons of
represent al kyuhwmeameJ $i G mt OWhich is opt| onally Interrupted by 0, S

,or [err], or, ﬁ%gﬁw‘efhé"‘rﬁé‘aﬁ%rl?wwef‘o@t ) ad O 2j Fent Oc 7t MEFORY egrring
whi ch can contaln | or dentical or different hetero ring nenbers from

the group confi&iags otherafkPP %], or one of the radicals RVII and RyII |
represents an gl i fMBLRE BEyetHEOUPoMATE HPngOoH EREbBInAt deBingertdr aR

RXI'll are In eac dentlcal (o] ¢ d| fer and reprege al k i to
6 C at ons, phe‘ﬁ‘gf’, naT)'h‘% R T T bﬁa?‘?(?/“ ﬁ Eih?o €49 a?bﬂt?rfh&%%%?&’
aryl, aral kyl ,R'het eards yfoankly dcygen aclr cal by hemav omgd1ubdet featdmsowhéeh]

and under [err]_t n he. h f e [gkr] In
their turn opt'? on'ja %t%{)elﬁbges%b(gﬂ?&?;e& Ebpgf-i Q%ang“w LCf\f'l Fife hgfogen

alky] with | thf‘mm%tm al koxy, al kylthlo with In each case 1 to 4 C

at ons, phenyl gt benzyl, and the foll ow ng substituents being nentioned as

et TR I CHR T P U (e
chain or branched aliphatic hydrocarbon radical having up
to 8 C atoms, which is unsubstituted or substituted by
halogen, or ' '

b) stands for a phenyl or heteroaryl radical which option-
ally contains 1 to 3 identical or different substituents
from the group'consisting of NOp, CN, N3, CF3, halogen,
corlV, corY, orVI, sr*I,

R vili

N
\ RV

phenyl, alkyl having 1 to 4 C atoms, benzyl and acyl



pyrazol yl, mg‘!ﬁm I yl, isoxazolyl, thi azlgl )éL I

oxydi azol yl | nyl, thiazinyl, |ndoli

benzof uranyl « 0 enzot hi enyl , benzi ni dazol lﬂ‘m %

benzi soxazol yi, benzthl azol yl, benztriazolgd ,- benz nnol i nyl,

pht hal azi nyl , napht hyr| di nyl or benzotrlazinyl, In the form of 1soners,

| somer m xt ur 8@V i dhgied Ly tRScal antipodes and of their '

Rhar maceut i calandy iacag -abdMemertd idne d. ddbin Actedlidg the @l i tudixs’ Of
conpounds of tRhet%erkesal formula (1) according to Claimi1, in which n
represents 0 orI , [err] a) represents hydrogen, a strai ght chai n, branched
cyclic sat uratRed sdrangss dtan dtystr ced e mhat U ky hyrdnoioeg b‘ortda&jlmadtomsh up to 10
C atoms which nal hctq,ﬂ; ai on id ﬂscraé f

hetero chain rrg'%‘ttglle)?s frl'raé) eL g;b}u%yclonreﬂﬁr}etn%m" C%m 'ﬁ[" gun{i fg

this hydrocarlﬁ'@ﬂ‘r"&dlu@alt%d't|Q)r?eH<I"$Fobe| ng sub- stituted by F, d, 8r, N02,

CNOI OHI p[lﬁnyln Idr arawiadyq ?rebhlclfeﬂﬁﬁ:sﬁnt&‘ %ph@’wzéqtdwt temlfdh CHté??’J'ff’d’rl t
radi ca ese ra S ona y carr entical or dif- feren
substituents P q‘t r"cgl.)l 1 “[vjﬁmgﬂhenyaqkﬂap'bqh()’etwl engiloss,

al kenoxy vmthhlertee-axahyd.ase up to 4 C atons, benzyl, acetyl, al kyI ene,

di oxyal kyl ene \MVt h 2! t @Iat | o rr

nd [err] it be| if posagllcﬁl e for eafé 4‘? J(;I‘xyc{'lanae(;i1‘a11r3{/"erIJF ag::ssﬂ%'{gt he
abdvenent i oned osubydinogsm,s alrkYtlhehathlw il aﬁt‘st th o) ageemsubmanmt ed or
c) represent s ¢hlye I G o e deiod A Al (AL | DAGHYL dRIEANEA under

b) and c) h%lcgﬂ thé meani-ng gi ven bel ow, repréesents one oOf the

%ﬁt ituents @ &d bEide ynsybys i ku 'ifcﬂes""ncﬂ" Hytehdy d@rl-{‘-’r"c’d?e'
(hereto o L ORI & g C O M P ot o
sheet date: 1 v err e a i ng
the meaning grven B&%R or taﬁ'ée S g\l‘t‘{lféhtt'scil[ '] J"a%r’?{]J [eé'}ntr Jr{%g%t[ ~form
a 5- to 7-nentfered ysiatogrea,e g hem ylnsat reatnd ramgmﬂnd:hfmptald«wﬂ Iyacimg al ns

5, Terr] “and 88 3 ¥k, e, it R IRA AT BN .
substituents b¥of Pmeﬂg(rioupfcctmté\erfg witiho e mitragen amlk,ylfora! kX3~

. each with | th47Cm%Tm‘B'$$,ecpf}e| mmwlooﬁ%ﬁﬁwwrz%mp{aﬂ%
substituents gentlone under and is identjcal thereto or differs

therefrom onfyfdREeat Migdemfo rdnssmanianss OB the 9Pl Pnsteting of
representing al, ksxy,ndalnh}lthl o or NHR, R4 a) represents hydrogen,[err]
[err] [err] and [err] having the meaning given below, b) represents a
branched or ufbranched al kyl or cyq)lolal kyl \[Ialdf cal with up to 8 C atons,
which is optionel bf the radicals R or R stands for an aliphatic
Ix’ RX' RXI

are each identical or different and stand

acyl group having up to 6 carbon atoms and R

RXII and RXIII

for alkyl having 1 to 6 C atoms, phenyl or benzyl,

"
and the following substituents being mentioned as
heteroaryl: . _
thienyl, furyl, pyryl, pyridyl, quinolyl, isbquinolyl,
pyrimidyl, pyridazinyl, quinazolyl, quinoxalyl, benzo-
thienyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl,
thiazolyl, triazolyl, oxydiazolyl, pyrazinyl, oxazinyl,
thiazinyl, indolyl, benzofuranyl, indazolyl, bénzothienyl,
benzimidazolyl, benzoxazolyl, benzisoxazolyl, benzothiazo-
lyl, benzotriazolyl or benzoxadiazolyl.

10. Use acdording to Claims 1 to 7 of compounds of the
general formula (I) according to Claim 1, in which

n stands for 0,

R1

a) stands for hydrogen, an_aliphatic hydrocarbon radical



substituted by , cyano, al koxy wrhterhéetH-aBée
phenyl oxy, [erimmmj“ﬂ j [ and [err] having t en beI ow or
C) .represents arbon radical with Fmﬂ or a 5-
to 7-menbered saturated or unsaturated hetggo_ring |dent|cal or

different hetero nenbers fromthe group corrprrsr ng 0, S, N- and [err] this
hetero ring bdidging Meede £ the %S rtpish of 3 $Omba i t hehe b eo ackaibon

i'%t/;)m or anit rm?ﬂﬁ;gjtﬁﬁam aHk td*}eo@r e 4 ’Psieré ogftr@on%é?uﬁal @?dmthe
Subst{ t uents ATBHST R O ThiE of 1oy IRHIETEH U Hflr bk 2L egiho. n [ £ o3
phgnylI ?Ikyi mxdrqiﬁunqr(nhﬂthtdr 1 to 4 C atons, orddL represents the :
radical [err re oxyge err] ., an re pesent s

si ngl e bond, (%Ssretﬁd@rg( ‘re°§f] }qﬂgfelrr 'grfgxs %J %ﬂﬂ?ﬁg" gt fb? ‘f'é?‘?\] and
I's identical tsdt%%mstriumtmtaﬂfﬁ)erlsaltmref rin, otF %) 0@pPgesemy s the
radi cal This icporeblacqmetilghidet Date: 27/2/93 This is the repl acenment

sheet - 1082 EP 0, 071819 B2 [err] wherein [err] and [err] have the
meani ng gi ven & oS t2M9S @M% Hifd sibs § termn thinemerened gwnde HeR

t heref rom an(bt{terdo]e&ndtdteﬂfdveartﬁb ibkeniderd i L dEHd ed o Nglt SR F&PT esent

a radical, dro e substituents nmentioned for R4 under
Frr] ﬁgye[ dr ctad. et'ﬁ'& fr M3 Hrihinched unbranched sat ur at ed

to d),
qr/unsaturatedl 5-s tlamda- ﬁqﬁﬂnﬂ&ubﬁruu;\MuhﬁttnuenﬁENﬁthtwﬁédrundeﬂrké
| dentical or digf fqr eqtdernl QQ\ﬁhr[er%eerrsetforoorpt £ 00p, c?or{’qj{r sing 0, CO

C$a£err] =N- apd [err] I's optionally subs F%Pby hal ogen or
hydr oxyl [errP havi ng the nmeani ng gi ven below, [err] has the neaning given

for [err] andabs shda@isi Galr hg b g¥n diNdL) :%§Wkﬁﬁﬁkbhtor [err] and [err]
together forma ring of the kind def’i ned€ % or [err] and [err] and Is

I dentical thereto or differs there- from [err] represents hydrogen or
“alkyl with 1 to 4 C atons which Is opfi onal | ywsubstituted by fluorine,
chlorine or bromne and [err] a) repre a saturated, unsaturated
cyclic, straight-chain or branched aliphatig hydrocarbon radical with up to
8 C atons, which is optionally substituted by hal ogen, or c) represents a
phenyl or heteroaryl radical which optionally contains | to 3 identical

ordifferent substituents fromthe group conprising [err] hal ogen,[err]
or halogen, or

b) stands for an alkyl radical having 1 to 4 C atoms,
which is unsubstituted or substituted by halogen, OH, CN,
alkoxy having 1 to 4 C atonms, coorY or NRVIIRVIII or
c) stands for phenyl, pyridyl or thienyl, which are
W unsubstituted or substituted by halogen, OH, CN, alkyl or
i alkoxy, each having 1 to 4 C atoms, or by NRVIIRVIII or
d) stands for the radical '

X
I
C-Y-R®

in which X denotes oxygen and Y stands for a single bond,
oxygen or NRI and R8 has the meaning given for R1
identical to the substituent R
e) stands for the radical

and is
or differs therefrom or



[err] n aIk vvrthl to 4 C atons, benzyl and acyl wthl\L@’Q

at ons m m{r errentr oned definitions of tThsSﬂubgatsngeu ts (‘-) ] to
[err] hydrogen, alkyl with | to

napht hyI benzy , phenet hyl ,_ het eroaryl _or97ac_yl vvi rrs [er_r]
and err] are identical or .dr fEer ent and I n each case al kyI W th

« penzyl or heteroaryl, [err] and [err] are
nt and represent hydrogen, al kyl with'1 to
enzyl or heteroaryl, the alkyl, phenyl and
benzyl radi cal s opt i onal Id_¥ ej ﬂ substituted by fluorine, chlorine, nitro,
[err] methyl, nmethoxy and-ne hy hlo, [err] and [err] are in each case
identical or different and r, resent hydrogen, phenyl or benzyl or
represent alkyl with |l to 6 parbon atons, which is optionally interrupted
by 0 or [err], or together vm'h t he nrtrogen atom forma 5- to 7- menbered
ring which can,rpqm.pdm,j- oY I g@iti ga’ dig¥'ey et heieer rrméreﬂbers from
the group com prising 0, S and NRI ;1 Or, g)ne 3)f tde r@drc [err] or [err]
represents an MEam i%i sy I fagr S Ruit R up R or & c'ar'bona'h ‘51 Brr]
[err] and [errﬂ@éretwueatqre:ceaae drdammr ttre e f few cndndh eqmesent ar«yl

it ansd RS G LR R i, e
o

1 t-o 6 C atons, phenyl gp t Ayl
n.each case identi cal ., j
C atoms, phenyl, napht hyl

ul nol yl, pore mxi;dngjyxrqfazuwlqummm% ,ment haxed nyf‘ behzerdeeny |
pyrazol yl, i méj)azto yA, oazol yl, isoxazolyl, thr azolyl, triazolyl,
oxydrazolyl azrnyl oxazrnyl thrazrnyl i ndol yI , benzofuran
i nttézol yl , ber&ot#ﬂ‘é IT tagathen dborm @  Shebr okzBeiie redeh k“%o‘k%&f)*'yfa"

genzt hi ?z?l y;,cwm |‘ﬁzt(fj3 y f&rtrfhmbzromdr qw.hrlaerl@lfus@ mﬁ%dbﬁm ton-

ai ns o 7 of conpounds o e ge prnu accordin 2

in which This §ttH8 r&h Gedbntts 'f (g'ahf 237'7%/‘3% n lslﬁ'@sugﬁé 6%?1 819

B2 n representgr Osu£fv4ued rugprl%led‘gsnhydrogen an ali phati c hydr ocar bon

radical with to at ons t 4y_contai Er o CRAI

member from't| dﬁﬁquh %C)f\,%g{:&,ﬂa‘{ %ﬁf ]i? Pg%@t h‘??s‘9 O

optionally sub&tftensukﬁgméﬁmamynr nitro, hydroxyl or phenyl or b)

represents a pife éTrPJspb’ q’{)ldrr L £adr VR ICPL 2R 8V PG Pnebl ¥ subsbhtubpd by
rr

hal ogen, [err] err err represents one of the substituents
ment i oned unde} [feas]tfmjta%wmw f®3aBENGdentical thereto or

represents onerid §ds ¢ PRt S N‘qut”\l‘—‘bﬂm@ed[eﬁflReﬁassaamsrane oh
t he substituents nenti oned ndeé &eerrLand Leﬁgllirr‘gepﬁr cal thereto ol

differs therefttfna t[%‘f?']e“t‘“e tion e meaning given 1in
Claim 4.
- 11. - Use according to Claims 1 to 7 of compounds of the

general formula (I) according to Claim 1, in which at

Least one of the substituents R* and RS stands for NO2
and/or in which R2 and R4 together or R3 and R5 together
form a Lactone ring.
12. Compounds of the general formula (1)
95 R’
Pl RS R“\
Y ) (1)
) . I l I‘l’
~R; N RZ -
| }
(COa /
|
R 4 5
in which at Least one of the substituents R’ and R~ stands

for the group



R ————

a) represents hydrogen, [err] [err] or halogen, or b) represents ad&@lkyl
radi cal w , which I's optional | yrhis3heset al ogen,
OH, -CN, a||mllmmm"m|lumrc atonms, [err] or [err ﬁl ‘ eents
phenyl , pyridyl &r Yhi®nyl, which are optpgnally hal ogen

OH, CN, alkyl or alkoxy with in each case 1 to 4 C atons or by [err] or d)
represents the radical [err] wherein XHenotes oxygen and Y represents a

§Lngle bond, oxygen or [err] and [erM] has :ﬁ@ meani ng given for Rl and Is

Identical to the. substituent [err] or™@-H{ers therefromor e) represents
the radical [err] wherein [err] and [err] hsAa® the nmeaning given or n,
[err]and [err] and are identical thereto or differs therefrom and [err]and

[err] are Idepiigpicprr¥ititeseatpbhl gaghtnepsgesnttaentsi Rdl, p#inpsd, one
hydr ogen, of tge spbstltuentg menti oned for Fertgﬁundgr {) tg dg, or [err]
and [err] tog®the? ¥ % andibhe_renpipaagd, faginal chfopti 8ndi Ry RBKRai ns |
to 2 differentheé i mgambmpeg svénoimt beadgmoup andp8i songy10. CO CS and [err]
and which Is tinal jtute y n t he neani ng given
for [err] andP?E ide% T%%?éé% f%r??go?pﬁégggrg°£ %F%f?§?1 [err] represents
hydrogen or alkyl with 1 to 4 C atos angl [efr] has the abovementi oned

meani ng, the sub- tituent [err] to [qhg] rked with Roman nunerals in the
abovenent i oned definitions having tife \Ag glwen in Claim4. 11. Use
aecording to Claims | to 7 of conpéunds jpf it he gener al forkbta (1)
according to Caim1l, In which at PeQ§% a{,ihe substituents [err] and
[err] representents NO2 and/or |In whi aRd R4 together or [err] and

[erf] together forma lactone ring. This @hyhe repl acenent sheet
Date:27/2/93  -110- EP 0 071 819 B2 12. | Cohpounds of the general fornula
(1) [err] in ﬂ@'&#i@ﬂw%€a§éa9 eoﬁ% b peeguBs b£9$9§ﬁL€£rt4aQﬂd[ﬁsrL and
represents the group wherein [err nd perrf an @ Substituents ferrf and
n and the rent@himetiveli ctn ehigerR].,aRd,[8rs]RhavR tAednBaAndgthrven in
Cainms 1 and Sediding 1Pad foaPOYRAR OSnHhﬁsgﬁﬁeéakhéoﬁgyh@n§|bib@ﬁrhnl”

whi ch at | east, one of the substituents [err] and [err] represents nethyl,
wherein [err]CEht"% L?ner@® ¥Fendining radical of [err] and [err] have the
meani ng gi vem4 n Cl ag ¢wp dumdisl @ftohdlgeneral formula (I)

’ ~
R® R’
"Rs R“\
4
i | | ’} (1)
<Y "N MR2- '
| i
(o) /]
. - |
N . . : '\ 3
in which one of the radicals R° or R° denotes hydrogen,
R1 stands for hydrogen and n stands for 0 and Rz,-R3, 86
and R7 and the other radical of R4 and R5 have the meaning
given in Claims 1 and 8 to 11. _
15. - Compounds of the general formula (I)
PREEEN
Ré R’
’.RS R‘\\
‘ )
‘. l I S (1)
|
(coy, }
-
R's
in which one of the radicals R4 and R5 denotes halogen and
R1, RZ, R3, R6 and.R7 and n and the other radical of R4



14. Corrpou for rruI a (1) [err] Fji. SBeen cef t he f@d’l cal
0 an [err] ters err and the ot her radical rr] have t he

meani ng gi ven In Clalns | and 8 to 11. -159 Gonpounds of the general formul a
(1) :This is RSP ty t. Date 2/9 111 EP 0,071 819 B2
[eTr] in mhléﬁgone 3 ggggﬂraﬁpggﬂgg? 1ve %é?ﬂ] &eﬁ&t é ﬁglégén and
\Lerr] and [en6} and Comgpoedndse a@tclwe'rdmadlt@aICl@fm[ di5r,] ior whareh] omave ft he
meani ng gi verpln rGadicills &% o¥ /0 LThankl fIF RIS nRCG rqmqgr1%eC|a'”]15

I n-which one of the radicals [err] or [err] represents fluorine or

chl orine.” 17.17Pr oce£& 08 st (f@ rptdgapLieirad agsi ogo @fo Eomp oxndsr dics® ndd n@ ai ns

12 to 18, chapacharimsed2 ot hat, &)ha%rctt@mlzeqmmottm& of the general
formula (11) [err], are reacted, wt keton?F of the faornulae (III) and (1v)

Terr] and primar ¥ a%?h8eny cl‘?é'ppb'r"r‘?ﬁl Rf\whe general frawla (213
appropriate in the presence of inert solvents, or b) carbonyl conpounds of
the formula (I1) are reacted with Bhﬁﬁines of the formul a (VI)Ihqrr] and
ketones of the formula (1V) [err] iflappropriate in the presence of inert
solvents or c) enam nes of the fornnula (VL) [err] are reacted with ylidene
conpounds of the fornula (VMI'Il) This is the replacenent sheet Date:

2712/ 93 - 112 - 071 8 B2
./ are reacted with ietoneL o# the formula (III) and (1V)
\./ . R-CH,C-R? Rs‘CHrﬁ‘Rs
' 1

fo) 0 (1v)

and primary amines of the formula (V)

HZN—(CO)n-R‘ ( v )
in which n = 0,
in the presence or absence of inert solvents, or
b) carbonyl compounds of the formula (II)
R?
- ""‘3(0 (1n
are reacted with enamines of the formula (V1)
R*~CH=C-NH-(CO),~R' °
| (V1)
RZ
and ketones of the formula (1V)
(v

R*-CO~CH,-R®

in the presence or absence of inert solvents or
.¢) enamines of the formula (VI)



appropriate in the ﬁresence of Inert solvents, nor e (Q’;

i f ey d)..one or
funct i onam“mt‘m |uu ?“ Iopyri di nes are nodifi cak lacedt hods of
hydr-ol ysi 3Rt lExli AT, transesterificatlon, |

condensation, acylation, reduction or cyclliggati on. ts
containing at | east one conpound according to Clains 12 to 16. 19. Process
for the preparation of nedicanments, characterlsod In that at |east one
Qgﬁpound according to Cains 12 to 1f_ &5=EQNY }_e_’g into asuitable form of
adm ni stration, if appropriate using inerf auXi['l'aries and exci-ygihents. As
printed Revendications 1. UWilisation desRl , 4-di hydropyridines de fornule
générale (1) R Rl '-~ R5)s ( w ' ' () -R N Rz- I Jn R - dans
laquelle n signifle 0, 1 ou 2 RI a) represente de |'hydrogene, un radical
hydr ocarbure cyclique a chaine droite ou ramfjee, aliphatique tyrg ou
i nsatur6, qui aESn‘ﬁgtat%egvéﬁttﬂelyﬁér‘?ﬁﬁ‘F f°ﬂ'p§”ﬁ‘<§tsel"5elt§'ﬁe It @E%ﬁ?ﬁ#éq
| dentiques ou differents appartenant au group. 0, CO SOQ(m= 0, 1 ou 2),
=N-, NRI ou SiRIIRIU, ce radical d'hydrocarbuge etant Aventuel | enent
substitute par un hal ogone, NO2, CN, nNémr-l;Q;/adi cal hydroxy, aryle ou
het eroaryl e, ou bien b) represente un radi ca\éﬁ ryl e ou heteroarfVdIddi ces
radi caux conportent 6ventuellenent | a 5 pro de substitution
iidentiques ou diff6rents, provenant des groupes aryle, alkyle, alkényle,
éFKiner, al kénoxy, al ki noxy, aral kyle, acyle, alkyline, dioxyalkyibne,
rl\llg:QS/Ianel, 0:3&3@53, p$ﬁ§3inc|§|03ir NEs e@l.e |‘d3| iG?ﬂtV,so@(?alﬂ\f,s ,((j]a\t‘l : bNR_ ou
RRVI'1, |es radi gqux _a e, al koxy .et aryle des pr ts, de substitution
pO"\u’Vant etre, A FéuP"oll, mgﬁﬁs't%i”t"lfés’%e?rl @ﬁ%&soé’bfﬁe#mp({u” GRYI 1 |
ou c) repr6senre medriddiedalbyNRulsitRina rtyamdithogise ofedh yrdadilyasubs merstteavirfos
sous a), b) e ,elonR +BYseRldr i'?'i\é’at%n R{l2¢c R ilzat8loKlcori¥nd# ian,
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b) represents an aryl or heteroaryl radical,
these radicals optionally carrying 1 to 5 identical
or different substituents from the group compris-

ing aryl, alkyl, alkenyl, alkinyl, alkenoxy, alkinoxy, -

aralkyl, acyl, alkylene, dioxyalkylene, halogen,
CF;, OCF;, SCF3, NO,, NO, CN, N;, CORY, COORY,
ORY, NR' or NRY'RY it being possible for the
alkyl, alkoxy and aryl radicals of the abovemen-
tioned substituents in their turn also t0 be sub-
stituted by halogen, COORY or NRY¥ R or

c) represents the radical NR¥'R!, the radicals R,
R, R", RV, RY, R¥, R and RY* mentioned under

- a), t;) and c) having the meaning given beiow,
R

a) represents one of the substituents mentioned
under R' but does not have to be identical thereto,
or

b) represents the radicals NHR' or

g
N= C\fo

R!, R* and R* having the meaning given below, or
the substituents R' and R? together form a 5- to
8-membered, saturated or unsaturated ring which
optionally contains 1, 2 or 3 identical or different
ring members from the group comprising O, S, NR'
and CO and which optionally contains 1 to 3 identi-
cal or different substituents from the group com-
prising haiogen, hydroxyl alkyl, alkoxy, aryl or
-aralkyl,
R? represents one of the substituents mentioned
under R? and is identical thereto or ditfers there-
from, only one of the two substituents
R? or R? in each case representing alkoxy, alkyl-
thio or NHR!,

R‘

a) represents hydrogen, NO,, NO, CN, SO,R™
{m = 0, 1 or 2), halogen

ahis Bydire al

i ndlquee mEmbersRtomothe g@ilip d:d:emtmqoeccalsq;jr oupo s #ddht haynedhe reeaning piversbeloy,
de cel ul -(@i= 0.d.ere) ‘r"ém%sm'@'

This is t*%;’l’nf?ﬁ%?ém'zoxﬁ Gt B eroary 2
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représents an aroma iC hyﬂr]dca]ig'on radical

jol% 5- to 7-membered saturated or uhsaturated

hetero ring with 1 to 4 identical or different hetero
members from the group comprising O, S, N=
and NR!, this hetero ring being linked to the dihy-
dropyridine ring either via a carbon atom or a
nitrogen atom, the aromatic hydrocarbon radical
and the hetero rings optionally carrying 1 to 3
identical or different substituents from the group
comprising halogen, OH, CN, CFi, OCF,, SCF;,

NO,, alkyl, alkoxy, aryl and RYM
or RVI(
d) represents the radical
X
|
C-Y-R®

wherein X denotes oxygen, sulphur or NR', and Y
represents a single bond, O, S or NR', and R? has
the meaning given for R! and is identical to the
substituent R' or differs therefrom, or

e) represents the radical

- -

Y
RG RT
- pe
’
‘
S
- R’ . N Rz
‘ ]
(COM /!
[
R~

wherein

n’, RY, R?, R¥, R, RY¥ and R” have the meaning
given for n, R', R, R RS, R® and R’ and are
identical thereto or differ therefrom, and -

R* and R*" are identical or different and each
represent a radicai, minus one hydrogen, of the
substituents mentioned for R* under a) to d), or
R? and R* together form a branched, unbranchec,
saturated or unsaturated 5- to 8-membered ring
which optionally contains 1, 2 or 3 identical or
difterent ring members from the group comprising
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substi Ahts R A RS, /
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, SOR® (M =0,1 or 2),N

\ RV

alkyl, aryl, aikenyl, alkiny!, alkenoxy, alkinoxy,
aralkyl, acyl, alkylene and dioxyalkylene, it being
possible for the abovementioned alkyl and aryl
substituents in their turn also to be substituted by
halogen, COORY or [V

‘N
\RVII

and in the abovementioned definitions of the sub-
‘stituents R? to R?
- R! represents hydrogen, alkyl, aryl, aralkyl, hete-
roaryl or acyl,
R" and R" are identical or different and each rep-
resent alkyl, aryl, aralkyl or heteroaryl, RV, R and
RAY' are in each case identica! or different and
represent hydrogen, alkyl, aryl, aralkyl or hete-
roaryl, the alkyl and aryl radicals optionally being
substituted by halogen, nitro, trifluoromethyl, atk-
oxy, alkvithio or alkyl,
R and R are in each case identical or c:iterent
and represent hydrogen, ary! or aralkyl, or repre-
sent alkyl which is optionally interrupted by O, S

or NR!, or, together with the nitrogen atom, form -

a 5- to 7-membered ring which can contain 1 0or 2
identical or cit‘erent hetero ring members from
the group comprising O, S and NR', or

o: : of iire rudi.als R*” or R rep: :-enis an ali-
phatic aryl group with up to 6 carbon atorms, R”,
RX, RM, R® ard R™ are in each case identical or
different and r=present alkyl, aryl or aralkyl,

the alkyl, aryl. aralkyl, heteroaryl and acyl raci-
cals mentioned under R to R® and under R' to R,
and the hetero ring formed with RV and RY", in
their turn optionally being substituted by OH, CF,,

5. Use according to Claim 1 of compounds of the
general formula (1) for the preparation of medica-
ments for reducing blood-sugar.

6. Use according to Claim 1 of compounds of the
general formula (1) for the preparation of medica-
ments for decreasing the swelling of mucous
membranes.

7. Use according to Claim 1 of compounds of the
general formula (I) for the preparation of medica-
ments for influencing the salt and liquid balance.

8. Use according to Claims 1 to 7 of compounds
of the general formual (1) according to Claim 1, in
which
n represents 0, 1 or 2,

R!- .

a) represents hydrogen, a straight-chain,
branched cyclic saturated or unsaturated aliphatic
hydrocarbon radical with up to 10 C atoms which
optionally con:ains 1 or 2 identical or d:fferent
hetero chain members from the group comprising
0, CO, S, SO;, =N~ and NR)!, this hydrocarbon
radical optionally being substituted by halogen,
NO,, CN, N3, hydroxy!, with 1to 4 C atoms, phenyi,
naphthyl or heteroaryl or

b) represenis a phenyl, naphthyl or heteroaryl
radical, th2se radicils ogtiorally carrying 1 to 3
identical or diiferent substituents from the yroup
comprising phenyl, alkyl, alkenyl, alkinyl, alken-
oxy, alkinoxy with in 2ach case up to 4 C atoms,
aralkyl with 7 to 14 C atoms, acyl with up to 6 C
atoms, alkylene, dioxyalkylene with up to 4 carbon
atoms in the alkylene chain, halogen, CF;, OCF;,

' SCF,, NO,, CN, N,, CORY, COORY, ORY, NR' or

NRY'RV it being possible for the alkyl, alkoxy and
aryl radicals of the abovementioned substituents
in their turn also to be substituted by halogen,
COORY or NRV'RY™ or
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\ or disubstituted by a straight-chain or
RV branched alkylene chain with 3 to 6 carbon atoms,
it being possible for this common ring of R2 and R*
RY, RY" and RY™ having the meaning given below, also to be directly fused to the common ring of R!
or . and R?, the radicals R', R", R™, R"" and R¥" having
c) represents an aromatic hydrocarbon radical the meaning given below,
with 6 to 10 C atoms or a 5- to 7-membered sat- RS has the meaning given for R* and is identical
urated or unsaturated hetero ring with 1to 3 identi- to R* or differs therefrom,
cal or different hetero members from the group R® represents hydrogen, alkyl or halogenoalkyl

comprising O, S, -N= and NR!, this hetero ring with in each case 1 to 4 C atoms and
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with 1to 6 C atoms, phenyl, naphthyl, aralkyl with COORY, ORY, NR' and NR"R"Y, it being possible
7 to 12 C atoms or heteroaryl, for the alk'yl, alkoxy .and aryl radicals of the
RY" RY and R are in each case identical or dif- abovementioned substituents in their turn also to

ferent and represent hydrogen, alkyl with 1t0 6 C be halogen substituted or

: atoms, phenyl, naphthyl, aralkyl with 7 to 12 C c) represents the radical NRY"'RY, the radicals
e atoms or heteroaryl, the alkyl and aryl radicals R' to RY" mentioned under a), b) and
optionally being substituted by halogen, nitro, tri- c) having the meaning given below,
fluoromethyl, alkoxy, alkyithio and alkyl with in R?

each case 1to 4 C atoms,
RY" and R are in each case identical or different
and represent hydrogen, phenyl, naphthyl or ar-
alkyl with 7 to 12 C atoms or represent alkyl with
1 to 6 C atoms which is optionally interrupted by
O. S or NR!, or, together with the nitrogen atom,
from a 5- to 7-membered ring which can contain
1 or 2 identical or.different hetero ring members N=C\
Hlx

a) represents one of the substituents mentioned
under R' but does not have to be identical thereto
or

b) represents the radicals NHR' or

from the group comprising O, S and NR', or
one of the radicals R" and R represents an
aliphatic acy! group with up to 6 carbon atoms, R™,

RX, R® and RX" are in each case identical or R' R® and R* having the meaning given below, or
different and represent alkyl with 1 to 6 C atoms, the substituents,

phenyl, naphthyl or aralkyl with 7 to 12 C atoms, R' and R? together form a 5- to 7-membered sat-
the atkyl, aryl, aralkyl, heteroaryl and acyl radi- urated or unsaturated ring which optionally con-
cals mentioned under R’ to R® and under R' to A" tains 1 or 2 identical or different ring members
and the hetero ring formed with R® and R? in their from the group comprising O, S, NR' and CO and
turn optionally being substituted by OH, CF;, OCF,, which optionally contains 1 or 2 identical or dif-
CN, NO,, halogen, alkyl with 1to 4 C atoms, alkoxy. terent substituents from the group comprising
alkylthio with in each case 1to 4 C atoms, phenyl halogen, hydroxyl, alkyl, alkoxy each with 1to 4 C

or benzyl, atoms, phenyl and benzyl,
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c) represents an aromatic hydrocarbon radical
with 6 to 10 C atoms or a 5 to 7-membered sat-
urated or unsaturated hetero ring with 1 to 3 identi-
‘cal or different hetero members from the group
comprising O, S, =N- and NR', this hetero ring
being linked to the dihydropyridine ring either via
a carbon atom or a nitrogen atom, and the aromat-
ic hydrocarbon radical and the hetero rings op-
tionally carrying 1 or 2 identical or different sub-

" stituents from the group comprising halogen,

hydroxyl, cyano, CF;, NO,, phenyl, alkyl and alk-
oxy each with 1 to 4 C atoms, or

d) represents the radical

X

|

C-Y-RS
wherein X represents oxygen or NR' and Y repre-
sents a single bond, oxygen or NR' and R® has for
meaning given for R' and is identical to the sub-
stituent or differs therefrom, or

e) represents the radical

gues A cechioring ookrodlink Rfid ent s de coux- CI
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phenyl, alkyl with 1 to 4 C atoms, benzy!

and acyl with 1 to 4 C atoms, '

and in the abovementioned definitions of the sub-
stituents R to R®

R' represents hydrogen, alkyl with 1 to 6 C atoms,
phenyl, naphthy!, benzyl, phenethyl, heteroary! or
acy! with up to 4 C atoms,

R" and R" are identical or different and in each
case represent aikyt with 1 to 6 C atoms, phenyl,
naphthyl, benzyl or heteroaryl,

RV, RY and R" are in each case identical or ditf-
ferent and represent hydrogen, atkyl with 1t06 C
atoms, pheny!, naphthyl, benzyl or heteroaryi, the
alkyl, phenyl and benzy} radicals optionally being
substituted by fluorine, chlorine, nitro, CFa,
methyl, methoxy and methyithio,

RY" and R are in each case identical or different
and represent hydrogen, phenyl or benzy! or rep-
resent alkyl with 1 to 6 carbon atoms, which is
optionaily interrupted by O or NR', or

together with the nitrogen atom, form a 5- to 7-
membered ring which can contain 1 or 2
identical different hetero ring members from the
group comprising O, S and NR',

or :

one of the radicals R¥" or R"" represents an ali-
phatic acy! group with up to 6 carbon atoms and
R'X, RX, R¥ R* and R*" are in each case identical
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atoms, which is optionally substituted by halogen,

OH, CN, alkoxy with 1 to 4 C atoms, COOR” or !

NRVHRVHl or . . ((‘:O)n ,’
c)represents phenyi, pyridyl'orthienyl. whichare R'»
" optionally substituted by halogen, OH, CN, alkyl or _
alkoxy with in each case 1 to 4 C atoms or by in which at least one of the substituents R* and RS
NRYR™ or represents the group
d) represents the radical H
/ RVIII
“ \CO—N
CvRe N
wherein X denotes oxygen and Y represents a wherein R and RY" and the substituents R', R?,
single bond, oxygen or NR' and R® has the mean- R% R, R and n and the remaining radical of R
ing given for R' and is identical to the substituent and R® have the meaning given in Claims 1 and 8

R! or differs therefrom or _ to 11.
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hal ogene, ou rese L al e NRVITRVITIT, etob Le l:gaux R A(N)
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R*-CH= ?—NH—(CO).,—R‘ (vh
R A R2
N . ~-R R“\ )

J I ‘l are reacted with ylidene compounds of the for-

\ I ¢ mula (Vi)

\- - R; N Rz -
' ! Rs

(To): / R'—C(RT) / (vi)

R’ - \co-a=

in which one of the radicals R* and R® denotes

halogen and R', R? R’ R®and R and n and the if appropriate in the presence of inert solvents, or
other radical of R* or R® have the meaning given d) one or more functional groups of dihydropy-
in Claim 1 and 8 to 11. . ridines are modified by customary methods of
16. Compounds according to Claim 15, in which hydrolysis, esterification, transesterification, lac-
one of the radicals R* or RS represents fluorine or tonisation, condensation, acyiation, reduction or
chlorine. cyclisation.
17. Process for the preparatuon of compounds 18. Medicaments containing at least one com-
according to Claims 12 to 16, characterised in that porgdpaocggggl;g ::::"::::r;ﬁ;: ;fsmedicaments
. Pr .
(")a) carbonyl compounds of the general formuia characterised i_n that at Ieast. one compoupd o
8 9 ( cording to Claims 12 to 16 is converted into a
R _(||>-R suitable form of administration, if appropriate us-

ing inert auxiliaries and excipients.
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produits de substitution identiques ou dlfférents. ' RV

provenant des groupes aryle, alkyle, alkényle, al-
kinyle, alkénoxy, alkinoxy, aralkyle, acyle, alky-
léne, dioxyalkyléne, halogéne, CF,, OCF,;, SCF;,
NO,. NO, CN, N;, CORY, COORY, ORY, NR' ou
NRV'IRY™ les radicaux alkyle, alkoxy et aryle des
produits de substitution pouvant étre, a leur tour,
substitués par un halogéne COORY ou NRY'RV" ou

c) représente le radical NRV'R!,
tandis que les radicaux mentionnés sous a), b) et
c). R\, RY, R" R, RY, RV, R"" et R ont la significa-
tlonzmentlonnée cn-dessous

R

a) représente I'un des produits de substitution
mentionnés sous R!' mais ne doit pas étre identi-
que a celui-ci, ou

b) représente les radicaux NHR!' ou

el
N

o0 R', R™ et R* ont les significations mentionnées
ci-dessous,

les produits de substitution R' et R? forment en-
semble un anneau saturé ou insaturé a 5 & 8
élements, qui contient, éventuellement, 1, 2 ou 3
éléments d’anneau identiques ou différents parmi
0. S, NR' ou CO et qui contient, éventuellement, 1
a 3 produits de substitution identiques ou diffé-
rents des groupes halogéne, hydroxy, alkyle, al-
koxy, aryle ou aralkyle,

tandis que RY, R et R ont la signification men-
tionnée ci-dessous, ou

c) représente un radical hydrocarbure aromati-
que ou un anneau hétérocyclique saturé ou insa-

. turé 24 5 4 7 atomes avec 1 & 4 hétéroéléments

identiques ou différents des groupes O, S, -N=,
NR', ol cet anneau hétérocyclique est relié par un
atome de carbone ou par un atome d'azote a
V'anneau de la dihydropyridine et ou le radical
d’hydrocarbure aromatique et les anneaux hété-
rocycliques portent éventuellement 1 a 3 groupes
substituants identiques ou différents des groupes
halogéne, OH, CN, CF,;, OCF,, SCF; NO,, alkyle,
alkoxy, aryle et

R\ml

/

N

\ RV

d) représente le radical

II
C-Y-R®

ou X est de I'oxygéne, du soufre ou NR' et ou Y
représente une liaison simple, O, S ou NR' et od
R® a la signification indiquée pour R' et est identi-
que au groupe substituant R' ou est différent de
celui-ci, ou
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peut contbnir 1 Cu 2 Ne6nents d' anneau het er ogryepleiagrieliphatinge ét6|

di fferents, .choisis, Jans Igg g ounes { S ou MRmaximm. @t R, Ay l"‘él@s qt B
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carbono atre rEBb{demHTuuﬁécteReXt a\Bé<,| arRXhu cd?&( gkwauﬁ,. Q}aﬁ(ym hétéroal-
| dgnt i quesuncie Rlief fi'er ent s et represent ent un OfyfeLg? acyfPd maritionnded sobs B! RROITRSRIGE

car bons, - oulfespduidayk &, R¥LR'IRV RN BistilEsignich-| es gr onjﬂemsmubsannemetésocmbhmm avec
peuvent aibn eentdntdectdessowsone het er oar yi es: RY" et R sont éventuellement substitués, pour

dg lgarbone

RS posséde la signification mentionnée pour R* et
est identique & R* ou est différent de celui-ci, ou
RS et R® constituent ensemble un anneau qui est
identique a I'anneau formé par R? et R* ou est
diftérent de celui-ci,

R® représente de I'hydrogéne, un alkyle ou un
alkyle halogéné,

et

R7

a) représente un radical d'hydrocarbure cycli-
que saturé ou insaturé ou aliphatique a chalne
droite ou ramifiée, qui est substitué éventuelle-
ment par un halogéne, un aryle ou un hétéroaryle,
ou

b) représente un radical aryle ou hétéroaryle
qui contient éventueliement 145 groupes substi-
tuants identiques ou différents parmi NO,, CN, N,
NO, CF,, des halogénes, COR"Y, COORY, ORY..

leur part, par OH, CF,;, OCF3;, CN, NO,, un halo-
géne, un thioalkyle inférieur, un alkyle inférieur,
un alkoxy inférieur, un aryle ou un aralkyle,

et ou les groupes substituants suivants peuvent
&tre cités comme hétéroaryles:

thiényle, furyle, pyryle, pyridyle, quinoléyie,
isoquinoléyle, pyrimidyle, pyridazinyle,
quinazolyle, quinoxalyle, benzothiényle, py-
razolyle, imidazolyle, oxazolyle,

isoxazolyle, thiazolyle, triazolyle,

oxydiazolyle, pyrazinyle, oxazinyle,

thiazinyle, indolizinyle, indolyle, benzofu-

ranyle, indazolyle, benzothiényle, .
benzimidazolyle, benzoxazolyle,
benzisoxazolyle, benzthiazolyle,

benztriazolyle, benzoxadiazolyie,

cinnolinyle, phtalazinyle, naphtyridinyle

ou benzotriazinyle.

sous forme d'isoméres, de mélanges d'isoméres,
de racémates et d'antipodes optique, ainsi que de
leurs sels qui ne présentent pas d'inconvenients
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8. Utilisation, selon les revendications 14 7, des
composés de la formule générale (1) et, selon la
revendication 1, dans laquelle:

n représente 0, 1 ou 2 '

Rl

a) représente de I’hydrogéne, un radical d'hy-

drocarbure aliphatique & chaine droite ou rami-
fiée, cyclique saturé ou non saturé, avec au maxi-
mum 10 atomes de carbone qui contient éventuel-
lement 1 ou 2 hétéroéléments de chaifne identi-
ques ou différents des groupes O, CO, S, SO,
=N-, ou NR! et ou ce radical d’hydrocarbure est
substitué éventuellement par un halogéne NO,,
CN, N3, hydroxy, avec 1 & 4 atomes de carbone, du
phényle, du naphtyle ou de I'hétéroaryle ou

b) représente un radical phényle, naphtyle ou
hétéroaryle ou ces radicaux portent éventuelle-

- ment 1 a4 3 groupes substituants identiques ou
différents des groupes phényie, alkyle, alkényle,
alkinyle, alkénoxy, alkinoxy avec, chaque fois, un
maximum de 4 atomes de carbone, aralkyle avec
7 a 14 atomes de carbone, acyle avec un maxi-
mum de 6 atomes de carbone, alkyléne, dioxyalky-
Iéne, avec un maximum de 4 atomes de carbone
dans la chaine alkyléne, un halogéne, CF,, OCF;,
SCF,, NO,, CN, N;, CORY, COORY, ORY, NR' ou
NRV'RV", ol les radicaux alkyle, alkoxy et aryle
des groupes substituants précités peuvent étre
substitués a leur tour 4 nouveau par un halogéne,
COOCRY ou NRY"RY™ ou

c) représente le radical NRV'R"
et ou les radicaux R', R", R™, RV, RV, RY!, RV et RVI!
mentionnés sous a), b) et ¢) ont la signification
indiquée ci-dessous,

| " oxygene Toutiliitioneelapua feserglicationsli dgdoiri-cat i on (g
| dent i qué"°§§a faofgrseuies ghngrale () pavr IRProguc-di f f 6r et de cel UI | ou e) represent
édi ents, d mﬂuemgrer lmétal(cbo) n.

| 2] *repRégente de I'hydrogéne, NO, NO, CN
SO~R* (m = 0, ou 2), un halogéne,

) /RVIII /H Rvm | N/Rl
Npw \CO—N orv
RVII
ORXI
o
g\ORxm

ou R!, R¥", RV, RX! et R*" ont la signification men-
tionnée ci-dessous, ou

b) représente un radical d'hydrocarbure cycll-
que ramifié ou non ramifié, aliphatique saturé ou
non saturé, avec au maximum 10 atomes de car-
bone, qui est substitué éventuellement par un ha-
logéne, OH, CN, un alkoxy, un aikyithio, avec cha-
que fois 1 4 4 atomes de carbone, un phényloxy, -
un naphtoxy, COORY ou

Rvm

.

ou RY, RV et R ont la sugnmcatlon mentionnée
ci-dessous, ou

¢) représente un radical d'hydrocarbure aroma-
tique avec de 6 4 10 atomes de carbone ou un
anneau hétérocyclique saturé ou insaturé 45247
éléments, avec 1 & 3 hétéroéléments identiques
ou différents du groupe O, S, -N=, NR', ou cet
anneau hétérocyclique est relié soit par un atome
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11. 13. @ESWpYEBs de la fonnule gbnerale (1)

dans | aqueé)lreprésentede ragiicalun des groupes substitu

tandi s-que Rt, R2, R3, Rs, R7 n,

restant de R4 et Rs om

r adi cal

8 A 11.

SouN

n6t hyl e,
14. Conposfsped
L4
-
- -R N Rz.
] 8
(GO}
|
R

ou n’, R', R%, R¥, R¥, R¥ et R” ont |a signification
indiquée pour n, R', R?, R3 RS R® et R” et sont
identiques a ceux-ci ou différents de ceux-ci et
R¢ et R*" sont identiques ou différents et repré-
sentent, chaque fois, un radical réduit d'un atome
d’'hydrogéne des groupes substituants mention-
nés pour R* sous a) 4 b), ou

R? et R* constituent ensemble un anneau ramifié,
non ramifié, saturé ou insaturé 4 5 4 7 éléments,
qui contient éventuellement 1, 2 ou 3 éléments
d'anneau identiques ou ditférents des groupes O,
CO, CS, C=NR', =N-, NR' ou SO, (m = 0 ou 2) et
qui est éventueliement substitué par un halogéne,
un hydroxy, un alkoxy, avec 1 a 4 atomes de
carbone, un radical phényle, naphtyle, aralkyle
avec 7 & 14 atomes de carbone,

Rvm
\ Rvn

ou qQui est disubstitué par une chaine alkyléne
droite ou ramifiée, avec 3 4 8 atomes de carbone
et ou cet anneau commun de R? et R* peut former
aussi directement un anneau avec I'anneau com-

N

12. xConpos6s de |la fomul e 'gbﬂsésshb ufi[radichl bhépyip.shabiitge ou
repl acerrent sheet I~~~g%1%‘1 hé
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es QVOW
N\CON \RV ow Rm_et RVI at i es

roaryle 1 10_91 l_en gventuellemant 1 4 3

i‘-,% entiques u ‘:goérentsl
halggéﬂﬂ CF,,

i quo le radical reskgnt
x revendi cations |

R7 SOuf* (@ %19, 1. PU (3. N \ )

s RWet R5 repr65ent@“ﬂn
ai nsi que | e radical

| ar signification nmentadkyerve: 244 tomedd €abone, hedyi&t
ﬁaaﬁm‘lul e g6n6r a| e r(apl)tyle, alkenyle, alkinyle, alkenoxy, alkinoxy

avec chaque fois 4 atomes de carbone au maxi-
mum, aralkyle avec 7 & 14 atomes'de carbone,
acyle avec 1 & 4 atomes de carbone, alkyléne ou
dioxyalkyiéne avec chaque fois 4 atomes de car-
bone au maximum, ou les groupes substituants
alkyle et aryle précités peuvent étre substitués a
nouveau & leur tour par un halogéne, COORY ou

/RV“I
"\

et ol, dans les définitions précltées des groupes
substituants R' 4 R7,

R! représente de I'hydrogéne, un alkyle 4 1 a4 6

atomes de carbone, un phényle, un naphtyle, un
aralkyle 4 7 4 12 atomes de carbone, un hétéroa-
ryle ou un acyle a 7 atomes de carbone au maxi-
mum,

ou R" et R" sont identiques ou diftérents et repré-
sentent chacun un alkyle & 1 a4 6 atomes de car-
bone, un phényle, un naphtyle, un aralkyle avec
7 & 12 atomes ds carbone ou un hétéroaryle,
RY!, RV et RV sont chaque fois identiques ou diffé-
rents et représentent de i{"hydrogéne, un alkyle
avec 1 4 6 atomes de carbone, un phényle, un
naphtyle, un aralkyle avec 7 & 12 atomes de car-
bone ou un hétéroaryle, les radicaux alkyle et
aryie étant éventuellement substitués par halo-
géne, nitro, trifluoro-méthyle, alcoxy, alkylthio et
alkyie avec chaque fois 1 a 4 atomes de carbone,
R et R"™ sont chaque fois identiques ou diffé-
rents et représentent de I’"hydrogéne, un phényle,
un naphtyle ou un aralkyle 4 7 & 12 atomes de
carbone, ou un alkyle & 1 & 6 atomes de carbone
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R5-CH G- R3 (W11
aH%eéﬁY'Fnal res de la formle \gu« H2N-(CO -R
,t‘,a &l présence de solvants inertes,

ou b)

des conpasede nantiooney |s6lB Fd@ A Ehlrstdith‘hﬁl (1) Ooumya®erkR*podstdedi Iﬁlﬁﬁnlﬁiﬂudn&nentlon—

formul e

negy heRrocyligue ©Brmd-Ha(eC)®. ot R’ sont

(VI )néeri-ddssouc et ones de |la formulo

P pagtn p udes p it
( ! V) R3 gp C%Cgsfcmugﬂ %lalg'génflngmn :ﬁgleyr esenceg et R g‘rmﬁmﬁeim? L;E Snsneguusaturé ou

1 & 4 atomes de carbone, un alkoxy, un alkylthio
4 1 4 4 atomes de carbone, un radical phényle ou
benzyle, et ol les groupes substituants suivants
peuvent étre mentionnés comme hétéroaryles:

thiényle, furyle, pyryle, pyridyle,

quinoléyle, isoquinoléyle, pyrimidyle,
‘pyridazinyle, quinazolyle, quinoxalyle,
benzothiényle, pyrazolyle, imidazolyle,
oxazolyle, isoxazolyle, thiazolyle, triazolyle,
oxydiazolyle, pyrazinyle, oxazinyie,

thiazinyle, indolizinyle, indolyle,

benzofuranyle, indazolyle, benzothiényle,
benzimidazolyle, benzoxazolyle,
benzisoxazolyle, benzthiazoiyle,

benztriazolyle, benzoxadiazolyle, cinnolinyle,
phtalazinyle, naphtyridinyle ou

benzotriazinyle,

sous forme d'isomeres, de mélanges d'isoméres,
de racémates et d’'antipodes optiques, ainsi que
de leurs sels ne présentant pas de contre-indica-
tions pharmaceutiques.

9. Utilisation, selon les revendications 1a 7, des
composés de la formule générale (1) selon la re-
vendication 1, dans laquelle
n représente 0 ou 1,

R1

a) représente un radical d'hydrocarbure cycli-
que a chaine droite ou ramifiée, aliphatique saturé
ou non saturé, avec 10 atomes de carbone au
maximum, qui contient éventueliement 1 cu 2 élé-
ments de chaine hétérocyclique identiques ou dif-
térents parmi O, CO, S, =N- ou NR' et ol ce
radical d’hydrocarbure est substitué éventuelie-
ment par F, Cl, Br, NO,, CN, OH, un phényle ou un
pyridyle ou

b) représente un radical phényle, naphtyie ou
pyridyle o ces radicaux portent éventuellement
1 ou 2 groupes substituants identiques ou diffé-
rents faisant partie des groupes phényle, alkyle,
alkényle, alkoxy, alkénoxy avec chaque fois 4 ato-

‘mes de carbone au maximum, benzyle, acétyle,

alkyléne, dioxyalkyléne avec 2 & 4 atomes de car-
bone, fluor, chlore, brome, CF3, OCF3, SCF;, NO,,
CN, COORY, ORY', NR' ou NRYRY™ ou les radicaux
alkyle, alkoxy et aryle des groupes substituants
précités peuvent étre substitués & leur tour & nou-
veau par un halogéne ou

insaturé a 5 4 7 éléments, qui contient éventuelie-
ment un ou 2 éléments d'anneau identiques ou
différents faisant partie des groupes O, S, NR' ou
CO et qui contient éventuellement 1 ou 2 groupes
substituants identiques ou différents faisant partie
des groupes halogéne, hydroxy, alkyle, alkoxy,
avec de 1 4 4 atomes de carbone, phényle ou
benzyle,
R? représente I'un des groupes substituants men-
tionnés sous R? et est identique & celui-ci ou diffé-
rent de celui-ci, tandis qu‘un seul des deux grou-
pes substituants R? ou R® représente chaque fois
un alkoxy. un alkyithio ou NHR',

R4

a) représente de I'hydrogéne, NO,, CN, SR"'
SO.RM,-

. /nvm /H
N . N RvH!
\Rvu \C /
) O-N\Rvn
o

Norv

ou R!, RY' RV, RV!! et R'* ont la signification men-
tionnée ci-dessous,

b) représente un radical alkyle ou cycloalkyle
ramifié ou non ramifié, avec 8 atomes de carbone
au maximum qui est substitué éventuellement par
un halogéne, un hydroxy, un cyano, un alkoxy a 1
4 4 atomes de carbone, un phényloxy, COORY ou

/ aVlII

Nae

ol RY, R" et R™ ont 1a signification mentionnée

_ ci-dessous, ou

¢) représente un radical d'hydrocarbure aroma-
tique a4 6 4 10 atomes de carbone, ou un anneau
hétérocyclique saturé ou insaturé & 5 a 7 élé-
ments, avec 1 4 3 éléments hétérocycliques identi-
ques ou différents, choisis dans les groupes O, S,
=N-, NR!, ou cet anneau hétérocyclique est relié
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c) des 6nam la fonmule (VI) This is the repl acenent sheet Date: *
cd19 B2 R4-CH C NH lMMI“un"mu R2 avec
des conposes yI H ormJI e (Vt FNJ1Bwent u nce de
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d) représente le radical

Il
C-Y-R?

ou X représente de I'oxygéne ou NR' et ou Y repré-
sente une liaison simple, de I'oxygéne ou NR' et
ou R? a la signification mentionnée pour R! et est
identique au groupe substituant ou est différent de
celui-ci ou

e) représente le radical

ou n’, RY, R?, R¥, R%, R¥ et R” ont la signification
indiquée pour n, R', R?, R% R® RS® et R” et sont
identiques & ceux-ci ou différents de ceux-ci et R
et R*” sont identiques ou différents et représen-
tent chacun un radical diminué d’un atome d'hy-
drogéne des groupes substituants mentionnés
pour R* sous a) a d), ou
R? et R* forment ensemble un anneau ramifié ou
non ramifié, saturé ou non saturé, a 5 ou 7 élé-
ments, qui contient éventuellement un ou deux
éléments d'anneau identiques ou différents, choi-
sis dans les groupes O, CO, CS, C=NR', =N-ou
NR' et qui est éventuellement substitué par un
halogéne ou un hydroxy,
ou R' a la signification mentionnée cl-dessous.
R® posséde la signification mentionnée pour R*
et est identique & R* ou différent de celui-ci, ou
RS et R? forment ensemble un anneau qui est defini
comme pour R? et R* et qui est identique a celui-Ci
ou différent de celui-ci,
R® représente de I'hydrogéne ou un radical alkyle
a 1 4 4 atomes de carbone, qui est substitué éven-
tuellement par le fluor, le chiore, le brome et

RT

a) représente un radical d’hydrocarbure cycli-
que saturé ou insaturé, aliphatique & chaine droite
ou ramifiée, 4 8 atomes de carbone au maximum,
qui est substitué éventuellement par un halogéne,
ou

b) représente un radical phényle ou hétéroaryle
qui contient éventueilement 1 & 3 groupes substi-
tuants identiques ou différents, choisis parmi les
groupes NO,, CN, N;, un halogéne COR", CORY,
ORY, SRX,

avec benzyle suagdyierp a4 siames dacaswonel e

revendl ¢ F’l‘%ﬁ@'ﬂip Y tdaéf‘?'%%é?ﬁ ;
Cupport AP L oL = on 0

ﬁnﬁe AfPng ﬁﬁ“ﬁi’? | 488, groupes

R!' a R® '
R' représente de I'hydrogéne, un alkyle 4 1 4 6
atomes de carbone, un phényle, un naphtyle, un
benzyle, un phénéthyle, un hétéroaryle ou un
acyle a 4 atomes de carbone au maximum,

R" et R" sont identiques ou différents et représen-
tent chacun un alkyle 4 1 & 6 atomes de carbone,
un phényle, un naphtyle, un benzyle ou un héte-
roaryle,

RY, RY et RY sont chaque fous identiques ou diffa-
rents et représentent de I'hydrogéne, un alkyle a
14 6 atomes de carbone, un phényle, un naphtyle,
un benzyle ou un hétéroaryle, oui les radicaux
alkyle, phényle et benzyle sont éventuellement
substitués par fluor, chlore, nitro, CF,, méthyle,
méthoxy et méthyithio,

RY" et R sont chaque fois indentiques ou diffé-
rents et représentent de I'hydrogéne, un phényle
ou un benzyle ou un alkyle 4 1 4 6 atomes de
carbone, qui est interrompu éventuellement par O
ou par NR', ou

forment avec I'atome d’azote, un anneau 4 5a 7
éléments qui peut contenir 1 ou 2 éléments d'an-
neau hétérocycliques identiques ou différents,
choisis dans les groupes O, S ou NR!,

ou ’

ou I'un des radicaux RY" ou RY' représente un
groupe acyle aliphatique avec 6 atomes de car-

bone au maximum et

R, R*, R¥, R™ ot RX" sont chaque fois identiques
ou différents et représentent un groupe alkyle a 1
a 6 atomes de carbone, un phényle ou un benzyle,
ou les groupes substituants suivants peuvent étre
mentionnés comme hétéroaryles:

thiényle, furyle, pyryle, pyridyle,

quinoléyle, isoquinoléyle, pyrimidyle,
pyridazinyle, quinazolyle, quinoxalyle,
benzothiényle, pyrazolyle, imidazolyle,
oxazolyle, isoxazolyle, thiazolyle,

triazolyle, oxydiazolyle, pyrazinyle,

oxazinyle, thiazinyle, indolyle,

benzoturanyle, indazolyle, benzothiényle,
benzimisazolyle, benzoxazolyle,
benzisoxazolyle, benzthiazolyle,

benztriazolyle et benzoxadiazolyle.

10) Utilisation, selon les revendications 1 a 7,
des composés de la formuie générale (l) selon ia
revendication 1, dans laquelle
n représente 0

Rl

a) représente de I’'hydrogéne, un radical d'hy-
drocarbure aliphatique avec 6 atomes de carbone
au maximum, qui contient éventuellement un élé-
ment de chaine hétérocyclique choisi dans les
groupes O, CO, =N- ou NR' et qui est substitué
éventuellement par un halogéne, un groupe nitro,
hydroxy ou phényle, ou

o
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b) représente un radical phényle ou pyridyle qui
est substitué éventuellement par un halogéne,
NO,, CF,, OCF;, CN, COORY ou NRV'RV™,

R? représente I'un des groupes substituants men-
tionnés sous R' mais ne doit pas étre identique &
celui-ci ou représente I'un des radicaux NHR' ou
N=CR*RX,

R?® représente I'un des groupes substituants men-.
tionnés sous R? et est identiques & celui-ci ou
différent de celui-ci,

R‘

a) représente de I'hydrogéne, NO,, NRV'RY",
NH-CO-NRY'RY" ou un halogéne, ou

b) représente un radical alkyle a 1 & 4 atomes
de carbone, qui est substitué éventuellement par
un halogéne, OH, CN, un groupe alkoxy a 1 a 4
atomes de carbone, COORY ou NRV'RY™, ou

c)représenteun groupephényle, pyridyleouthié-
nyle qui est substitué éventuellement par un halo-
géne, OH, CN, un alkyle ou un alkoxy, avec chague
fois 144 atomes de carbone ou par NRV'R""ou

d) représente le radical

Low

ou X représente de I'oxygéne et Y représente une

liaison simple, I'oxygéne ou NR' et ol R® a la

signification mentionnée pour R' et est identique

au groupe substituant R' ou différent de celui-ci ou
e) représente le radical

€O/
|/
R

ol n’, R", R%, R¥, R%, R® et R” ont la signification
mentionnée pour n, R‘ R2, R?, RS, R® et R7 et sont
|dent|ques a ceux-ci ou différents de ceux-ci, et
R¢ et R*" sont identiques ou différents et repré-
sentent chacun un radical diminué d’'un atome
d'hydrogéne des groupes substituants mention-
nés pour R sous a) 4 d), ou

R? et R* forment ensemble un anneau, a 5-7 élé-
ments, qui contient éventusllement un ou deux
éléments d’anneau identiques ou différents, choi-
sis dans les groupes O, CO, CS, C=NR! et qui est
éventuellement substitué par un halogéne,

R® possede la signification mentionnée pour R* et
est identique & R* ou différent de celui-ci,

R représente de I'hydrogéne ou un radical alkyle
4 1 4 4 atomes de carbone, et R’ posséde la
signification mentionnée ci-dessus, _

ou, dans les définitions précitées, les groupes
substituants désignés par des chiffres romains R'
a RY™ posseédent la signification mentionnée a la
revendication 4.
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11) Utilisation, selon les revendications 1 3 7,
des composés de la formule généralie 1 selon la
revendication 1, dans laquelle au moins i'un des
groupes substituants R* et RS représente NO, et/

"ou dans laquelle R? et R* forment ensemble ou
bien dans laquelle R® et RS forment ensembie un
anneau de lactone.

12) Composés de la formule générale (l)

R YN
(cop, /}
|
R~

dans laquelle au moins I'un des groupes substi-
tuants R* et R? représente les groupes

H
Rvm

\CO-N\RV"

ol RV et RY! et les groupes substituants R', R?, R?,
RS, R7 et n, ainsi que le radical restant de R* et R®
ont les significations mentionnées aux revendica-
tions 1et8a il

13) Composés de la formule générale (1)

S W MR-
(con
|
R'»

dans laguelle au moins I'un des groupes substi-
tuants R* et RS représente un radical méthyle,
tandis que R!, R?, R3, RS, R n, ainsi que le radical
restant de R* et R® ont la signification mentionnée
aux revendications 1 et 8 4 11.

14) Composés de la formule générale (1)

\\.
1t \
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dans laquelle I'un des radicaux R* ou RS repré-
sente de I'hydrogéne, R' représente de ['hydro-
géne et n représente 0 ot R2, R3, RS et RY, ainsi que
I'autre radical de R* et R® ont ia signification men-
tionnée dans les revendications 1 et 8 a4 11.

15) Composés de la formule générale (1)

*<R¥ "N M\R2- ‘
i
(CI:O).. /

’
R»

dans laquelle I'un des radicaux R* ou R® repré-
sente un halogéne et ou R, R?, R? R® et R? et n,
ainsi que I'autre radical de R* ou R® ont la signifi-
cation mentionnée aux revendications 1 et8 a 11.

16) Composés selon la revendication 15, dans
lesquels les radicaux R* ou R® représentent du
fluor ou du chiore.

17) Procédé pour la production de composés
selon les revendications 12 4 16, caractérisé en ce
que |'on fait réagir

a) des composés carbonyles de la formule gé-
nérale (il)

RS-C-R? (n
I
0

avec des cétones des formules (lIt) et (IV)

RI-CHr G Q) RCHG-R (V)

0

et des amines primaires de la formule (V)

" HN~CO),-R' v

e
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dans lesqueis n = 0,
éventuellement en présence de solvants inertes,
ou '

b) des composés carbonyles de la formuie (Il

R?
Ré_c< ()]

avec des énamines de 1a fc..uule (Vij

R“-CH= ?—NH—_—(C_O),,—R' (Vi)
Rz

T e

et des cétones de la formule (IV)
R3-CO-CH,-RS (V)

éventuellement en présence de solvants inertes
ou
¢) des énamines de la formule (V1)

R“CH= lO-NH-(CO),.-R' Vi)
Rz

avec des composés ylidénes de la formule (Viil)
éventuellement en présence de solvants inertes,
ou

d) ou que I'on transforme un ou plusieurs grou-
pes fonctionnels des dihydropyridines suivant ies
procadés classiques de I'hydrolyse, de I'estérifi-
cation, de la transestérification, de la lactonisa-
tion, de la condensation, de 'acylation, de la ré-
duction ou de la cyclisation.

18) Médicaments contenant au moins un com-

. posé selon les revendications 12 & 16.

19) Procédé de préparation de médicaments,
caractérisé en ce que I'on introduit au moins un
composé selon les revendications 11 4 16, éven-
tuellement avec utilisation de substances de sup-
port ou ¢d'adjuvants dans une formulation d’appli-
cation appropriée.



