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Abstract —— The heating of some halogenated pyrazines, pyridines,

and quinclines with benzamide in the presence of potassium
carbonate gave the corresponding amino derivatives. The similar
reaction using acetamide afforded azcetamide derivatives, together

with amines in some cases.

The replacement of halogen groups using amino derivatives 1s often used for
the introduction of amino groups intc N-heteroaromatics. In our previous WOPk,l

N-methylformamide and N,N-dimethylformamide were also proved to be excellent

reagents for

respectively.

aromatics by

the presence

R3 N™ ~NH

the synthesis of methylamino and dimethylamino hetercarcmatics,
This paper reports a method for the preparation of amino N-hetero-

heating of halogenated heteroaromatics with acetamide or benzamide Iin

DS G

of potassium carbonate.

PhCONH ZI :/I\ 1 AcNH

3 1 2
a: R1=R3-Et, R2=H b: R1=R3=iso-Pr, R2=H
C: R1 R3 = i50-Bu, R2 = H d: R2 - R3= Ph, R1 = H
e:R1=R3=Ph, R2=H f:Rl-R2=Ph, R3=H
Scheme 1

—287—




The general procedure is as follows: (1) A mixture of halogenated amine
{5 mmol), benzamide (10 mmol), and potassium carbonate (5 mmol) was heated at 180-
230° for 1 hr. During the heatlng, refluxing of benzonitrile and water was
recognized, When cooled, the reacticn mixture was subJected to column chromato-
graphy on sillca gel (Wakegel C-200, 50 g) and eluted with hexane, methylene
chloride, and a mixture of methylene chleoride-ethyl acetate, successively. The
product was purified by recrystallization or distillation. (2) A mixture of the
starting halogenated amine (5 mmol), potassium carbonate (25 mmol), and acetamide
(25 g) was refluxed for 1! hr. The reaction mixture was then poured into water
(150 ml), and extracted with methylene chloride. The product was purified by

column chromatography on silica gel (Wakogel C-200, 25 g).

Table 1. Reaction of Halogenated Pyrazines, Pyridines, and Quinclines

With acetamide With benzamide
Starting Yield of mp Yield of Yield of mp or
material amidesb) aminesb) aminesb) bp/Torr
(%) (°c) (%) (%) {°Cc)
la 2 5y 103-103.5 12 80 152712 7
15L.5-155¢
1 ° 48 82-83 36 280-281
182-183°)
1c ? 75 102-103 70 140-141
14 2 BY 219-220 63 226-227 ©
le 2 33 158-199 37 97 187-188 7
1r 2 48 190-192 35 8 137-138
2-Br-pyridine®’ 1 69-71 " 23 10 123-128/40 9
2-Cl-quinoline®’ 68 129-130 2 54 129-130 °
4-Cl-guinoline 3 17 17g-180 © 26 152-153 ©

a) Commercially obtained.
b) Yield of purified preducts is given.

¢) Mp of the picrate.
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This method was applied for the preparation of some amino-pyrazines,
-pyridines, and -guinolines, and its results are shown in Table 1. This result
indicates that the reaction using benzamide is especially suilted for the
preparation of amino N-hetercarcmatics, except when the starting materials used
have a low boiling point or are unstable on heating.

As shown in this Table, acetamide gave malnly acetamido derivatives, moreover,
together with aminc compounds in some cases, while only the aminc compounds were
obtained by the reaction with benzamide. This amination may start with the

formation of an acylamido anion.10

In the case of the reaction with benzamide,
generation of benzonitrile and benzolc acld was confirmed, which may be formed at

the high temperature according to equations, (1} and (2).

K2C03
PhCONH T PhCONHZW H20 +  PhCN (1)

RN RN RN
XL X1 X 2
R N C! R N NHCOPHh NH

Scheme 2
Although 3-bromopyridine and 3-bromoquinoline were submitted to this procedure,

starting materials were recovered. Application of this reaction to other hetero-

aromatics is in progress and will be described later.
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