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Halogenopyridines and derivatives of these substances react with
potassium amide in liquid ammonia according to various patterns. Together
with normal substitutions of halogen atoms by the amino group, replace-
ments with ortho-, meta- and para-rearrangements have been observed (2),
whereas by way of exception 3-fluoropyridine is converted into a mixture
of fluorinated bipyridines (3). A ring transformation occurs when a
6-substituted derivative of 2-bromopyridine e.g. 2,6-dibromopyridine (I)
is treated with potassium amide. This reaction is initiated by addition
of the amide ion to the 4-carbon atom. Then, an unusual opening of the

pyridine nucleus by fission of the C -Ch carbon bond takes place,

3

whereupon by subsequent ring closure a pyrimidine derivative, ee.g.

4-amino-2-methylpyrimidine (II) is formed (4,5).

1
B 20 A - ~
<|7 ¢ + NH3

B,C% SNZ pr B,07 SE~ Oy

325



4326 No.36

The last result induced us to study the effect of substituents
ocoupying the 3-position in 6-substituted derivatives of 2-bromo-
pyridine on the course of reactions of these substances with potassium
amide.

First the conversion of 3-amino-2,6-dibromopyridine was in~
vestigated. From the complicated reaction mixture obtained, a colour-
less solid, melting at 124-125° after recrystallisation from water,
was isolated. It was considered to be a bromocyanopyrrole from its
analysis (found: C 35.3, H 1.5, N 16,9; calc. for Csljﬂrna (171.01):

C 3511, H 1,77, K 16.38) and its infrared spectrum (measured in
chloroform, showing NH- and CN-stretching frequencies at 3460 and
2240 cn-1 respectively) (6).

As the pyridine ring is transformed into a pyrrole nucleus, the
qechanisn of this reaction differs completely from the ring trans-
formation of 2,6-dibromopyridine. It is likely that the reaction is
not initiated by the addition of an amide ion to carbon atom 4, but
ia started by abstraction of a proton from the amino group. Therefore,
it was expected that a monobromo derivative of 3-aminopyridine might
be converted into a pyrrole derivative exclusively.

As it was known that 3-amino-6-bromopyridine was converted very
slowly with potassium amide, yieiding only 3,6-diaminopyridine (7),
we reacted 3-amino-2-bromopyridine (III) with a solution of the four-
fold molecular amount of potassium amide in liquid ammonia for 24 hrs
at -330. From the reaction mixture a cyanopyrrole (m.p. 5#-550; analysis:
found: C 65.4, H 4.3, N 30.6; calc. for c5nl’ua (92.10): C 65.20, H 4,38,

N 30.42) was isolated. Infrared spectrum measured in chloroform:

absorptions at 2239 and 3480 cn-1; N.M.R.-spectrum in CDCl3

t one broad single
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(T = O.4t ppm); three multiplets (T = 2.68, 3.20 and 3.55 ppm; ratic
of peak areas = 1 ¢ 1 : 1). From these data it appears that the substance
in question is a cyanopyrrole and from the fact that it is not identical
with 2-cyanopyrrole (a liquid, prepared from pyrrole aldehyde (8), N.M.R.-
spectrum: absorptions atT= 3.1 and 3.8 ppm; ratio of peak areas = 2 : 1)
that it must be considered to be 3-cyanopyrrole (IV) (9).

For the formation of IV from 3-amino-2-bromopyridine (III)

tentatively the following mechanism is given:
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In this sequence the pyridine ring is opened by fission of the
02—03 bond, which is as unusual as that of the 03'C4 bond during the
conversion of 2,6-dibromopyridine (I) into 4-amino-2-methylpyrimidine (II).
From 3~amino-2~chloropyridine under the same reaction conditions
no more than 1% 3-cyanopyrrole is formeds
The investigation is being continued by comparing the reactivity
of other 3-substituted 2-bromopyridines. It has already been found that
whereas from 2-bromo-3-ethoxypyridine in a fast reaction 2-amino-3-ethoxy-
pyridine is formed (yield> 80%) (10), from 2-bromo-3-methylpyridine in
10 hrs 2-amino-3-methylpyridine is formed in a yield of only 25%. Neither
a pyrimidine nor a pyrrole derivative which might be formed from 2-bromo-

3-methylpyridine was detected in the reaction mixture (9).



4328 No.36

Acknowledgement We are indebted to Dr.M.van Ammers and Drs.P.Smit
for determination and interpretation of I.R.- and N.M.R.-spectra, to
Drs.C.A.Landheer for advice on the chromatographic analyses and to

Messrs. W.P.Combé and A.Koudijs for carrying out the microanalyses.

Part of this investigation has been carried out under the auspices of
'the Netaerlands Foundation for Chemical Research (8.0.N,) and with

financial aid from the Netherlands Organization for the Advancement

of Pure Research (Z.W.0.).

3

7.
8o
9o
10.

REFERENCLS
6th Communication from this Laboratory: H.#.van Meeteren and #.C.
van der Plas, Rec.Trav.Chim., in the presse.
a. M.J.Pieterse and H.J.den Hertog, Rec.,Trav.Chim. 80,1376 (1961);
ibidem 81, 855 (1962); b. H.J.den Hertog, M,J,Piete;;e and D.Jd.
Buurman:_ibidem 82, 1173 (1963); c¢. R.J.Martens and li.J.den Hertog,
ibidem 83, 621 (1964).
R.J.Marz;ns, H.J.den Hertog and l.van Ammers,  Tetrahedron Letters
No. 43, 3207 (1964).
H.J.ggn Hertog, Abstracts A of XIX International Congress of Fure
and Applied Chemistry, p.279 (1963); H.J.den Hertog, H.C.van der Flas,
M.J.Pieterse and J.W.Streef, Rec.Trav.Chim. gi, 1569 (1965).

Analogous conversions of derivatives of 4-halogenopyrimidines into
4-methyl-s-triazines were detected by H.C.van der Plas and Miss B.
Haase, Abstracts A of XIX International Congress of Pure and Applied
Chemistry, p.279 (1963).

An account of a detailed examination of the reactions of the 3-amino

derivatives of 2,6-dichloro-, 2,6-dibromo- and 2,6-diicdopyridine
carried out in this laboratory by L.B.Bos, V.J.M.Koch and J.
Theunissen will be published shortly.

J.W.3treef and H.J.den Hertog, Rec.Trav,Chim., in the press.
Synthesis according to H.Anderson, Can.J.Chem. 37, 2033 (1959) .
Cf. R.J.Martens, Thesis Leyden 1966,

See the paper cited in note 2b.



