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SYNTHSSIS OF POLYSUBSTITUTIED CIS- AND TRANS-
2,5~DIHYDRONICOTINONIRILES

Stefan K. Robev
Department of Pharmacology,Faculty of riedicine

Sofia 143%1, Bulgaria

Summary: A method for synthesis of cis- and trans- volysubstituted
2,5=-dihydronicotinonitriles III from i,N-disubstituted arylacetamidines

I and ylidenemalononitriles II at room temperature in IHF is reported.

Derivatives of 1,4~-dihydropyridine are well studied whereas 2,5-dihydro-
pyridines are almost completely unknown. In the present communication we re-
port the reaction of N,N-disubstituted arylacetamidines I and ylidenemalono-
nitriles II at room temperature in tetrahydrofuran leading to the correspon-
ding 6-(lN-alkyl-li-aryl)-amino-4-amino-3-cyano-2,5-diaryl-2,5-dihydropyridines

11T which we have found to exist in stable cis~ and trans- forms
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The process goes through N-addition of I to II and a Thorpe cyclisation

to III. The structure of III was ascribed on the basis of elemental microana-
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lysis, spectral date and chemical behaviour: on boiling for 40-60 hours in to-
luene with palladised charcoal LII underwent aromatisation giving the corres-
vonding 6-(N-alkyl-N-aryl)-4-amino-3-cyano-2,5-diarylpyridines IV (1).

A model compound of 1V was synthesised from N-methyl-N-phenyl-phenylacet-
aridine and ethoxymethylenemalononitrile via l-methyl-i-phenyl-N'-(2,2-dicya-

novinyl)-phenylacetamidine V (2) which on boiling in quinoline was converted

into 4-amino-3-cyano-6-(li-methyl-k-vhenyl)-amino-5-phenylpyridine VI (3)
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Table 1
R, R, Ry R, c;;—égx T;gnSBIII <Z§§;§i§ns
a CgHg CgHg CgH CoHsg 235 156 63(15:13)
b CgHg CgHs Cgls CHy 237 157 68(15:10)
¢ 2-CHsCgH, CgHg 2-C,HgOCgH, CoHg 179 166 72(26:23)
d CgHg CgHg 4-CgHsCgH, CHy 264 214 75(15:11)
e 2-CHzCgH, CgHg 2-CH30C¢H, CoHg 221 213 65(20:23)
f CgHg 4-C1CcH, CeHg C,Hg 240 178 77(16:11)
g Cghg 4-C1CgH, 2,4-(011'3)206}13 C,Hs 225 185 58(23:16)
h CgHg 4-C1CgH, 3,4-CH,0,CHs  CpHg 235 152 80(12:15)
i CgHg 4-C1CgH, 4-C1CgH, CoH 233 215 73(18:14)
i Cglg 1-C4oHq CeHs CoHg 241 211 65(19:16)
k CgHg 4-C1CgH, 4-isoPr-CcH,  CoHg 198 182 54 (23:19)

The comparison of the UV-spectra of both IV and VI showed close resemb-
lance; on the other hand the UV-spectra of IV and VI are markedly different

from the alternative 3-cyano-2,6-diaminated pyridines whose formation might
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be conceivable if a C-addition of I to II takes place first (4),
All compounds of type III were isolated in cis- and trans- foruas which

proved to be easily separable by means of fractional recrystallisation.
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The H-2/H-5 protons in trans-III present 1H nmr absorption maxima at higher
fields (IIla, trans-, 3,25 3,53 ppm) compared with the absorption patteran of
the corresponding protons in the cis-forms (IIIa,cis-, 4,13 4,20 ppm) which
is to be related to the diamagnetic shielding effect of the aryl groups when
they are trans- positioned., Cis-III are readily convertable to trans-III by
means of short time heating with acetic acid in ethanol(1:1). Some of trans-
IIT underwent aromatisation on melting but no direct aromatisation of cis-IiI
could be demonstrated under similar conditions which is evidence in favor of
a trans-dehydrogenation mechanism during the aromatisation process of the di-
hydropyridine derivatives III.
#shen reacted with formamide,IlIl gave 4-amino-7-(N-alkyl-N-aryl)-amino-

5,8-diaryl-5,8-dihydropyrido[4,3-dJpyrimidines VII
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In the course of our experiments with IIIf in boiling formamide we have iso-
lated (according to the 4 nmr data) only trans-VIIf irrespective whether the
starting substance was cis- or trans-IIIf.

4-Amino-3-cyano-2,5-diphenyl~2,5=-dihydro-6~(N-ethyl-N-phenyl)-aminopyridine

IIIa. 2,38g(10 mmole) of l-ethyl-N-phenyl-phenylacetamidine Ia (6)and 1,54 g
(7)

(10 mmole) of benzylidenemalononitrile IIa were dissolved in 12 ml THF
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and the reaction mixture was left at room temperature for 3 hours. The formed
crystalline precipitate was filtered and washed with ethanol. It melted at
225—23000 and consisted mainly of cis IIIa (1H nmr data showed cis-/trans- ra-
tio to be 61:11). fhe filtrate was further treated with 5 ml 50% ethanol and
after staying overnight an additional crop was collected with mp 145-155%¢
with cis-/trans- ratio 14:33.Cis-IIIa was purified by recrystallisation from
acetonitrile and toluene.ip 234-235°C.UV(ethanol)247(4,30),337(3,94)1lmax(log e
nm; TR(nujol) 3460,3330,3215(3H),2170(CH) em™ ' ;'H nmr 1,18(%,3H,CH;)3,89(q, CH,)
4,13 4,20(H~2,h—S)3,95(s,2H,exch,NHz)6,SO-?,40(m,15H,arom)ppm.Trans-IIIa mel~
ted at 154-156(ethanol).UV(ethanol)247(4,31)%30(3,96)1max(log e)nm;IR(nujol)
3475,3315,3%210(¥H),2170(CN) em™ 5 'H nmr 1,20(t,3H,CH3)3,25 3,33(H-2,H~5)3,92
(q,2H,CH2)4,O1(s,2H,exch,hH2)6,50-7,4O(m,15H,arom)ppm. Potal yield 2,46g(63%).
4—Amino~5-{4~chlorophenyl)-5,us~dihydro-7-{k=ethyl-N-phenyl )-amino-8-phenylpy-

rido/4,3-d/pyrimidine,trans~VILf;mp 297-299°C(DMF);UV(ethanol)249(4,28)276
{4,09)312(4,16)1max{log e)nm;IR(nujcl)3450,3315,3120(NH)cm_1;1H nnr 3,71 3,75
(H-5,H-3)4,92(s,2H exch,NH2)6,75—7,50(m,14H,arom)8,37(s,1H,H-2)ppm.
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