HETEROCYCLES, Vol T4, No 4, 1980
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WITH 6-AMINOURACILS VIA PYRIMIDINE-TO-PYRIDINE TRANSFORMATICN.
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Abstract — Reaction of 1,3-dimethyluracils with 1,3~dialkyl-6-
aminouracils in basic media caused the pyrimidine-to-pyridine
transformation to afford new pyrido[2,3-d]pyrimidine derivatives.

A plausible mechanism for the ring transformation is cffered.

Recently we have reported novel ring transformation reactions of '"pyrimidine to

pyrimidine”l) 2)

and "pyrimidine to pyridine" involving exchange of N1~-C2—N3 of
pyrimidines for N-C-N and N-C-C fragments, respectively, of an attacking nucleo-
phile. This paper describes a new synthesis of pyrido[2,3-d]lpyrimidine deriva-
tives (3) by the reaction of 5-substituted 1,3-dimethyluracils (1) and 1,3-dialkyl-
G6-aminouracils (2) via pyrimidine-to-pyridine transformation.

Reaction of 1,3-dimethyluracil (la) with 6-amino-~-1,3-dimethyluracil (2a) in the
presence of sodium ethoxide in refluxing ethanol for 95 hr, followed by neutrali-
zation of the reaction mixture with conc HCl, afforded 1,3-dimethylpyride[2,3-di-
pyrimidine-2,4,7(1H,3H,8H)~trione (3a) and 1,3-dimethylurea. The structure of

(3a) was confirmed by comparison with an authentic sample prepared according to

the method by Broom et al.3) Similar treatment of 1,3-dimethyluracils (1lb-c¢) with
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1,3~dialkyl-6~aminouracils (2a-c) gave the corresponding pyrido[2,3—g]pyrimidines

(3b—e)4) as summarized in Table.

The treatment of 6-amino-1,3-diethyl(or dipropyl)uracil (2b or 2¢) with (1b) gave

the 1,3-diethyl(or dipropyl)pyrido[2,3-d]pyrimidine (3¢ or 3d), respectively. It

indicates that the 1,3-dialkyl groups of the product (3) obtained in these conver;

sions are derived from those of 6-aminouracils (2).

Table Formation of Pyrido[2,3-d]pyrimidines (3)

starting reaction* *
product X R mp. (°C) yield (%)

material time (h)

(la) + (2a) 95 (3a) H CH, 288-289 33

(1b) + (2a) 5 (4) (3b) ot CH, 300 52 (83)

(1b) + (2b) 1 (3¢) CN CzH5 294-295 65

{1b)} + (Zc) 2 (3d) CN CoH, 264-285 63

{(1c) + (2a) 3 (3) (3e) N02 CH3 239-240 34 (50)

(1d) + (2a) (9) (3f) COCH; CHy 242243 (65)

* When potassium hydroxide instead of sodium ethoxide was used as a base,
the reaction time and yield given in parentheses were applied and
resulted, respectively.

The reaction is highly dependent on the S-substituent of 1,3-dimethyluraciis.
Thus, when the uracils (1lb-d) bearing an electron-withdrawing group such as CN,

NO2 and COCH3 at C. were allowed to react with (2), the conversion was completed

5
1n a short time giving the product in better yleld as compared with the reaction
of (la) with (Z2a). On the other hand, the presence of methyl group at 05 sup-
pressed the reaction. Thus, 1,3-dimethylthymine did not give the corresponding
pyride[2,3-d}pyrimidine.

The reaction of S-acetyl-1,3-dimethyluracil (1d) with {(2a) under the same condi-
tions did not give the expected transformation product (3f), while the use of
potassium hydroxide instead of sodium ethoxide gave it in 65% yield. Such a use

of potassium hydroxide in the reaction of {(1lb) or (lc¢) with (2a) caused a little

improvement in the yield as shown in Table.
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Reaction of 1,3-dimethyl-4-thiouracil (4) with (2a) in ethanolic sodium ethoxide
was also carried out and the reaction was found to proceed smoothly giving the
i

corresponding 7-mercaptopyrido[2,3-d]pyrimidine (5), mp 191-193% in 78% yield.

0
CHa CHany =
AL+ ey —m [
QO ? QO ? N SH
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Scheme II

On the basis of the isclation of 1,3-dimethylurea from the reaction mixture and

the fact that the reaction product is a 7—oxopyrido[2,3~g]pyrimidine5), a plausi-

ble mechanism for the conversion of (1) intc (3) was formulated as shown in Scheme

6)

I, The initial step would be attack by the carbanion [2'] at C, of (1) to give

<]

rise to Michael adduct [A] followed by scission of the N1—06 bond to the open-

chain intermediate [B]. Subsequent cyclization of [B] would afford (3) and 1,3-

dimethylurea.
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Scheme IH

In this conversion by the reaction of uracils (1) with 6-aminouracils (2}, (1)
acts as a sourse of three carbon unit to form a pyridine ring system. Thus, (1)
may be regarded as a formylacetate masked with 1,3-dialkylurea, so (1) is a

useful synthone for the synthesis of heterocycles.l’2’7)
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