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Abstract

undserwent the ring transformation with malononitrile in the

2,3~Disubstituted 4(3H)-pyrinidinethiones (%&—g)
presence of sodium ethoxide to give N-substituted 2-amino-

3-cyano-4(1H)-pyridinethiones ({%g-g) in high vields.

Tha ring transformation of heterccyclic compounds has paid much

attentien, and many pspers have been reportadl. Previously we reported that
H-substituted 2{l#}-pyrimidinones and the corresponding thiones were sasily
converted into i5oxazolasza pyrim1din552’3 by reaction with nucleophiles.

As a part of study of the ring transformation of pyrimidinone derivatives: we
wish to report herein the resaction of malononitrile with 2,3-disubstituted
4(3H)-pyrimidinethiones. First, 2-phenyl-3-(o-tolyl)-4(3H)-pyrinidinone,
which was oxo-analogue of compound {R’ was treated with maloronitrile in

the presence of sodium ethoxide at room +temperaturss but the starting

material was recovered.

/N% + CH2 {CN) 5 CH3CH20Na R
i .CH_CH
Rl . in abs 3C 2OH _—

gm
S

ol 2. Col o p2 i
a: R'=Cghg- RP=0-CHCGH, - bt RY=CgHy- R%=p-CHoCqH,
et R'zp-CHyCgH,- R7=0-CHyCgH, - d: Ri=RZ=CgH,-
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When 2-phenyl-3-(o-tolyl)-4(3H)-pyrimidinethione (ig) was allowed to react
sinilarly with malononitrile. a product. mp 153-154 *C, was obtained. The
analytical data of this product gave the formula C20H16N4S. In the ir spectrum.
thes strong bands appeared at 3450 and 3300, and 223% en! Que to NH and CN
stretching, respectively. Further., the 1H-nmr spactrum shows two signals at

8 6.40 (d,1H,J=7.8 Hz) and 6.76 ppm (d,1H.J=7.8 Hz) which indicate the
existence of the structure unit -CH=CH- in the product. From these data and
the laC—nmr spactrum, the structurs of the product was assigned to be Z-amino-
3-cyano-1-{l-phenyl-1-{o-tolylininollnethyl-4(3H)-pyridinethione (lgg). The
structure was also supported by chemical reaction. Compound {ig was treated
with lithium aluminum hydride to give N-benzyl-o-toluidine by the cleavage of
C-N bond. The possible mechanism for ring transformation was illustrated in
Figure 1. A carbanion of malonenitrile attacks on C-4 position of compound &s

and then the ring-opening cccurs. By further attack of nitrogen of emidine

mociety at cyano carbon. and proion migration, the product %& can be obtained.
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Figure 1
In this reaction, %the CZ_Né portion of the pyrimidine ring was replaced by
the C-C portién of-malonénitrile. In the reaction of N-substituted
2(1B)-pyrinidinethiones with malononitrile4. 2-amino-3-cyanopyridines
were obtained by removal of the substituents on nitrogen atom. Howsvers in
this reaction the substituent on nitrogen atoem still remained in the product.
It is concluded that 2.3-disubstituted 4(3H)-pyrimidinethiones are sasily
converted into N-substituted 4(iH)-pyridinethiones bearing cyane and aminc

group.

EXPERIMENTAL

General Procedure for Preparation of 4(1H)-Pyridinethiones {i&—g

A solution of 4(3H)-pyrimidinethione (i- 2 mmoles), malononitrile (8 mmoles)
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and sodium ethoxide (8 mmoles) in absclute ethano. (40 ml) was stirred
overnight at room tempereture. The socluent was svaporated off. and the res:due
was dissolvued in water and extracted with dichloromethane. The crganic layer
was dried over anhydrous magnesium sulfate and svaporsted under reduced
pressure. The crude products were purified by column chromstography on silics
gel with chloroform-benzene-ethyl acetate (2:4:1), and then recrystallization

from benzene-hexane mixture.

2-Aming-3-cyanc-1-{1-phenyl-1-(c-toly)iminolmethyl-4¢IH)-pyridinethions Ils
Vv

Yield 93%: mp 153-154 °Ci ir(KBr) 3450. 3300. 2235 en”!t lionmno.COC1y) 2.21
(5:3H), 5.1 (broad s.2H.D,0 exchangeable). 6.40 (d+1H.J=7.8 Ha>. 6.76 «d.1H,
J=7.8 Hz). 7.0-7.4 (n.TH). and 7.6-8.0 ppn (o 2H)i '“Conmr(8.CDC1y) 17.8¢q).
B7.8 (s). 114.6 (d). 116.3 (s). 118,5 (d). 124.8 (d), 126.1 (d). 127.9 (s),
128.3 (d). 128.8 (d), 130.2 (d). 130.9 (d>. 136.0 ¢(s). 140.7 <d), 149.0 (s),
158.4 (s). and 161.0 ppn () Caled. for CoqH %51 C. 69.74i H. 4.68:

N. 16.26. Found: C. 69.85: H. 4.60: N 16.25.

2-Amino-3-cyanc-1-Ti-phenyl-l-{p-tolylldininolmnethyl-4{1H)-pyridinethione &gk
Yield 78%: np 132-134 °*C: 1ir(KBr) 2480, 3360. and 2220 cm_li lH—nmr(a-CDCIO)
2.32 (s.3H). 5.2 ¢(broad s.2H), 6.42 ¢(d,1H.J=7.8 H=z>, 6.83 (d4.2H.J=8.5 H=z).

7.1-7.4 (n.6H)» and 7.8-8.0 ppm (m.2H>: 12

Cfnmr(a.CDClg) 21.0 (q>. BT.7 (s3.
114.5 <d>. 1i6.3 (s>, 119.7 (4>, 128.3 (dy, 128.1 (d). 129.4 (d), 130.8 (43,
134.5 {s), 138.3 (s>, 140.8 (d), 145.5 {(s), 156.8 (s). 158.4 (s5) and l6!.2 ppm
(s3i Caled. for CZOH16N4S: C. 68.745 H. 4.88; N, 16.26. Found: C. 83.70;

H: 4.62; N, 16.34.

2-Amino-3—cyano-l"[l*(oftolyl)-l—(p—tolyl)1mino]methy1—4(IH)fpyrid1nethione Aig

Yield 85%; mp 155-156 °C3 1r(KBr) 3390. 3300. and 2230 en L 1H—nmr(6.CDC13)
.17 <s.3H3, 2.32 (s.3H). 5.7 (broad s.2%), 6.33 (1H,d.J=7.8 H=z). 6.6-T7.3
(ns7HY. and 7.8 ppm {(d.2H.J=9 Hz}i Calcd. for C21318N4S: C. 70.3865 H. 5.086;
%. 15.83. Found: C T0.55% H. 5.105 N. 15.48.

24Amino—3—cyano—l—(1*pheny1—l-pheny11m1no)methy1—4(lH)—pyridlnsthione iii

Yield 87%: np 135-135.5 °"Ci ir{KBr) 3420, 3280. and 2210 enls lenmr(3,CDClS)
5.95 (broad s.2H). 6.27 (d.1H,J=7.8 Hz)>. 6.7-7.5 (n.9H). and 7.7-8.0 ppn
(m.2H): Caled. for C19H14N4SI C. 59.08: H, 4.27: N, 16.95. Found: C. 69.223 H,
4.3437 N. 168.72.
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