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A number of 4,7-dioxo-6-acyl-2,3-polymethylenepyrido[2,3-d]pyrimidine derivatives have been synthesized by the interaction of 
aroylketenes or diketene with cyclic /v-cyanoamidines. 

The bifunctional compounds iV-cyanoamidines are already 
used in heterocyclic synthesis for the preparation of imidazole, 1 

pur ine 1 and oxazine 2 derivatives and have pronounced 
biological activity. It has recently been established that cyclic 
iV-cyanoamidines (from lactam ethers and cyanamide 3 ) r eac t 
smoothly with alkylating agents forming 1-ethoxycarbonyl-
methyl- and cyanomethyl-derivatives. 1 ' 4 ' 5 This paper is devoted 
to the investigation of reactions of i -cyanoamidines with 
ketene derivatives and diketene which proceed either by 
cycloaddition on the C N group or by acylation of position 1, 
as is typical for reactions of ketene derivatives with amines. 6 

The first stage of this work is a study of the interaction of 
2-(iV-cyanoimino)pyrrolidine l a with aroylketenes obtained in 
situ on heating 6-aryl-2,2-dimethyl-1,3-dioxin-4-ones 2. 
Unexpectedly, as a result of these reactions, the tricyclic 
derivatives 3a-c+ were formed: 3a, yield 4 8 % , m.p. 301¬ 
303 °C (dioxane); 3b, yield 5 3 % , m.p. 314-315 °C (DMF) ; 3c, 
yield 56%, m.p. 342-343 °C (dioxane). The structures of the 
compounds synthesized were unambiguously determined from 
their IR, N M R and mass-spectral data. For 3 a , I R v / c m - 1 

3120 (NH), 1700(CO), 1610-1670 (COMe, C = c ) ; 1 H N M R 
( [ 2 H 6 ]DMSO) δ 2.12 (2H, quint, ß -CH 2 ) , 3.11 (2H, t, y -CH 2 ) , 

For an estimation of the general applicability of the above 
reactions we studied the reactions of la and its cyclohomo¬ 
logues ( l b , c ) w i t h diketene - as a result the pyrido[2,3-d]-
pyrimidine derivatives 3d-f, with tri-, tetra- and penta-
methylene chains at the 2 and 3 positions, were synthesised: 
3d, yield 4 7 % , m.p. >300 °C (DMF) ; 3e, yield 4 6 % , m.p. 
>300 °C (DMF) ; 3f, yield 2 6 % , m.p. 252-254 °C (DMF) . 
Spectroscopic data for 3 d : I R v / c m - 1 3140 (NH), 1700 (CO), 
1620-1660 (COMe, C = C ) ; 1 H N M R ( [ 2 H 6 ]DMSO) δ 2.14 
(2H, quint, ß -CH 2 ) , 3.08 (2H, t, y -CH 2 ) , 3.97 (2H, t, a -CH 2 ) , 
2.39 and 2.24 (3H, s, Me and COMe), 12.42 (1H, br.s, N H ) . 
The spectra of 3e and 3f were analogous with 3d. 

Therefore, the formation of the pyrido[2,3-d]pyrimidines 
3a-f can be imagined to proceed in this way: in the first step 
1- i-acylat ion of the starting i -cyanoamidines yields the 
benzoyl or acetoacetyl derivatives 4. Then, condensation of 
the cyano group with the active methylene link leading to 
aminopyrimidines 5 takes place under the reaction conditions. 
Acylation of 5 on the N H 2 group by aroylketenes or diketene 
gives rise to amides 6. The intermolecular cyclization of 6 
yields polymethylenepyrido[2,3-d]pyrimidines 3a-f; Scheme 1 
shows the above processes: 
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Scheme l Reagents and conditions: i, xylene, reflux, 30 min. 

3.85 (2H, t, a -CH 2 ) , 6.70-7.68 (6H, m, arom. protons), 12.68 
(1H, br.s, NH) ; M S mjz 383 (M + ). The spectra of 3b and 3c 
were analogous with 3a. 

t All new compounds gave satisfactory elemental analyses. 

Thus, an effective approach to polyfunctional pyrido-
[2,3-d]pyrimidines based on available V-cyanoamidines has 
been developed. Further study of these derivatives and their 
analogues is of indubitable interest in the search for 
biologically active compounds . 7 , 8 
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