COMMUNICATIONS

DE LA FACULTE DES SCIENCES
DE L’UNIVERSITE D’ANKARA

Series B : Chimie

TOME : 31 ANNEE : 1985

NITRILES (N HETEROCYCLIC SYNTHESIS A NEW SYNTHESIS
OF N-AMINOPYRIDINES

By

E. A. A. HAFEZ, N. M. ABED
M. E. MUSTAFA

2]

Faculté des Sciences de 1’Université d’Ankara
Ankara. Turquie



Communications de la Faculte des Sciences
de I'Université d’Ankara

Comite de Redaction de la Serie B
T. Gindiiz, C. Tiiziin, M. Alpbaz
Secretaire de Publication
0. Cakar

La Revue “Communications de la Fac ulté des Sciences de
I'Université d’Ankara” est un organe de publication englobant
toutes les diciplines scientifiques représentées a la Faculté des
Sciences de I’Université d’Ankara.

La Revue, jusqu’a 1975 a lexception des tomes, I, II, III

etait composée de trois séries

Série A : Mathématiques, Physique et Astronomie,
Série B : Chimie,
Série C : Sciences Naturelles.

A partir de 1975 la Revue comprend sept séries:

Série A; : Mathématiques,

Série A, Physique,

Série A; : Astronomie,

Série B : Chimie,

Série C; : Géologie,

Séric C, : Botanique,

Série C; : Zoologie.

A partir de 1983 les séries de C, Botanique et C; Zoologie
ont été réunies sous la seule série Bioclogie C &t les numéros de
Tome commencerons par le numéro 1.

En principe, la Revue est réservée aux mémoires originaux
des membres de la Faculté des Sciences de I’Université d’Ankara.
Elle accepte cependant, dans la mesure de la place disponible
les communications des auteurs étrangers. Les langues Allemende,
Anglaise et Frangaise seront acceptées indifféremment. Tout
article doit étre accompagné d’un resumé.

Les articles soumis pour publications doivent étre remis en
trois exemplaires dactylographiés et ne pas dépasser 25 pages des
Communications, les dessins et figures portés sur les feuilles sé-
parées devant pouvoir étre reproduits sans modifications.

Les auteurs recoivent 25 extraits sans couverture.

I’Adresse : Dergi Yaym Sekreteri
Ankara Universitesi,
Fen Fakiiltesi,
Besevler~-Ankara
TURQUIE



NITRILES IN HETEROCYCLIC SYNTHESIS A NEW SYNTHESIS
OF N-AMINOPYRIDINES

E. A. A. HAFEZ, N. M. ABED
M. E. MUSTAFA

Department of Chemisiry; Faculty of Science; Cairo University; Giza; A.R. Egypt.

(Received February 11, 1985 and accepted April 2, 1985)

ABSTRACT

A novel synthesis of N-Phenyl aminopyridone via the reaction of cyanoacetphenylhydrazide and
vlidene malononitrile is reported.

In the last few years we have been interested in development of
new procedures for synthesis of polyfunctionally substituted azoles and
azines of potential synthetic and biological interest[1-3]. In continuat-
ion of this work we investigated the reactivity of cyanoacetphenylhyd-
drazide I with some cinnamonitrile derivatives. Soto et al [4] have re-
cently reported that the reaction of benzylidene cinnamonitrile 2 b with
cyanoacethydrazide affords N-aminopyridine derivative, formed via
Michael addition, eyclization and oxidation of the formed hydropyridine
derivative,

Now it has heen found that I reacts with 2a to yield 1:1 adduct.
Tow structures seemed possible for this product (C.F. structures 3 and 4).

Although structure 3 seemed more logical based on analogy to
previously reported behaviour of 2b and cyanoacethydrazide,[4] LTHNMR
spectrum of the product revealed the absence of pyridine H-3 and H—4
protons. Thus structure 3 was ruled for this product. Structure 4a could
be established for the reaction product based on 13CNMR which reve-
aled only one CN signal in THNMR and a signal at § 138 for ylidene CH
as it showed.

Similar to the behaviour of I towards 2a, compound I reacted with
2b and 2 ¢ to yield 1:1 adducts for which structure 4b and 4c was es-
tablished based on spectral data.
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The behaviour of I towards 2a—c is similar to the recently reported
behaviour of 2a-c towards cyanoacetamide[ 5] and cyanothioacetamide[6 ]
and is in contrast to the reported hechaviour of 2 b towards cyanoacethy-
drazide[4].

In contrast to the behaviour of I towards 2a—c, compound 2d-f
reacted with I to yield the ylidene derivatives 5a—¢. The formation of 5
from the reaction of I with 2 d—f is assumed to proceed via addition of
I to the activated double bond in 2d-{ and subsequent elimination of
ethyl cyanoacetate. Similar proposal have recently been made to account
for ylidene group exchange on treatment of 2a—{ with a variety of active
methylene reagents{7,8].

All compounds were obtained in good yield, thus a new simple app-
roch for the synthesis of otherwise difficult obtainable 4 and 5 deri-
vatives is now availahle.

EXPERIMENTAL

All melting points are uncorrected. IR spectra were recorded (KBr)
on a Pye Unicam SP-1000 spectrophotometer. IHNMR spectra were
obtained in (C D,),S0 with a varian A-60 spectrometer with SiMe, as
internal standard and chemical shifts are expressed as 3 values. Micro-
analytical Data Unit at Cairo University. The experimental C, H, N
values agreed well with the molecular formulas given bellow. Reaction

of I with 2a-F:

Reaction of I (0.01 mol) in ethanol (50 ml) was treated with 2a—
F (0.1 mol) and triethylamine (0.5 ml). The reaction mixture was
refluxed for 2 h and then evaporated in vacuo. The remaining solid pro-
duct was collected by filtration and crystallised from the proper sol-
vent.

Compound 4a was crystallised from acetone; m.p. 265°c; yield 75 9.
IR: 3490, 3280, 3200 (NH, and NH); 2220 (CN); 1680 (ring €CO) and
1620 (C=N).

ITHNMR: 3.55 (3,3H, OCH;); 3.8 (S, 2H, NH,); 6.8 — 7.85 (m,
11H, 2C¢Hs and ylidene CH); 11.0 and 12 .4 two signales 2NH and
NHPh). 13CNMR: 186 .09 C—6; 164 .37 C-2; 145 .38 C-aromatic; 142 .76
C-8; (138 .28, 130 .25, 130 .20, 130 .02, 127 .98, 127 .09, 126 .87) aromatic
carbons; 125 .49 C-5; 113.61 aromatie carbon; 113 .54 C-7; 103 .76
C—4; 91.78 C-3; 59 .57 OCH; .C-H Coupling 100 Hz.

C2oH6N505 (358) found C, 67 .30; H, 4 .5; N, 19.20 caled C, 67 .31;
H, 4 .47; N, 19 .55,
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Compound 4b was crystallised from dilute DMF; m.p. 294°C yield
80 9.

IR: 3100 — 3340 (NH, and NEH); 2220 (CN); 1705 (C=0) and 1640
(C=N).

IHNMR: 3.85 (S, 3H, NHy and NH); 6.7-7.7 (m, 10H, 2CgHs);
8.55 (S, 1H, ylidene CH) and 9.1 (S, 1H, NHPh).

C1oHsN5O (329) found C, 69 .0; H, 4.20; N, 21 .10 caled C, 69 .30;
H, 4.55; N, 21 .27.

Compound 4 ¢ was crystallised from DMF; m.p. > 300°C; yield
80 9.

70

IR: 3480, 3220 (NH:, and NH); 2220 (CN); 1690 (C=0) and 1640
(C=N).

1HNMR: 3 .6 (broad, 3H, NH and NH); 7.0-7 .9 (m, 13 H, aromatic
protons); 8 .45 (S, 1H, ylidene CH) and 9.8 (S, H, NHPh).

C17H,3N50, (319) found C, 64.20; H, 4.10; N, 21.70 caled C, 63 .90;
H, 4.07; N, 21.94.

Compound 5a was crystallised frcm ethanol, m.p. 224°C; yield 85 9.
tHNMR: 7.3-7.75 (m, 10 H); 8 .0 (S, 1H, ylidene CH).

C16H13N;0 (263) found C, 72 .9,: H, 4.70; N, 16..1 caled C, 73 .04;
H, 4 .94; N, 15 .97.

Compound 5b was crystallised from ethanol m.p. > 300°C; yield
75 9.

1R: 3150 (NH); 2220 (CN); 1705 (C=0); and 1650 (C=C).

tHNMR: 4.65 (S, br, NH); 7.25-7 .8 (m, 10 H ); 8.2 (S, 1H, yli-
dene CH).

C16H 1 3N30C1(297) found C, 64 .20; H,4 .0; C1, 11 .70 caled C, 64 .64;
H, 4.04; Cl, 11 .95.

Compound 5¢ was crystallised from ethanol m.p. 175°C; yield 80 9.
IR: 3150 (NH); 2215 (CN); 1705 (C=0).

THNMR: 4.85 (S, br, NH); 7.35 - 8.6 {m, 11 H, aromatic and
ylidene CH).

C16H12N40; (308) found C, 62 .0; H, 4.1; N, 18 .3 caled C, 62 .13;
H,3.8; N, 18.18.
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_CN
HsCsNHNHCOCH,CN  RCH=C
X
AN
1 2a,R=C4H,0CH,-P; X=CN

bh,R=CeH;s ;X=CN

¢, R=Furyl ;X=CN
d,B=C¢H;s ;X=C0,C,H;
¢,R==CgH,Cl-P ;X=C0,C,H;
£, R=CsH NO ,-m;X=C0,C,H;
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