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We recently reported that the irradiation of 6-azido-1,3_dimethyluracil in 

the presence of various amines gave 6-alkylamino-5-amino-1,3-dimethyluracils, 

lumazines, and fervenulins in one step 1) . In connection with this work, photo- 

lysis of S-substituted 6-azidouracils, such as 6-azido-1,3_dimethylthymine (I) 

and 6-azido-5-cyano-1,3_dimethyluracil (II), in the presence of alkylamines or 

alcohols has been investigated. This communication describes the first example 

2) of ring transformation of pyrimidines to 1,3,5-triazepines . 
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As a most illustrative example, a solution of I (0.015 mole) and methyl- 

amine (0.045 mole) in tetrahydrofuran (THF) was irradiated 3) under nitrogen at 

room temperature for 3 h. After evaporation of THF in vacua, the residue was 

treated with ether to give 7H-Z-methylamino-3,5,7-trimethyl-l,3,5-triazepin- 

4,6(3H,5H)-dione(IIIa, R=Me, R'=H), mp 171-172.S°C, in 40 0 yield. The struc- 

ture of IIIa was confirmed on the basis of elemental analysis and the following 

spectral data; NMR(CDC13)6 1.43 (3H, d, C7-CH3, J=6Hz), 2.78 (3H, d, NH-CH3, 

J=4Hz, collapsing with DZO to singlet), 3.10 and 3.23 (each 3H, each s, each 

N-CH3), 3.93 (lH, q, C7-H, J=6Hz), 4.05 (lH, b, NH, vanishing with DZO); IR 
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(KBr) 3225 cm-l (NH). The ultraviolet spectrum of IIIa shows only end absorp- 

tion, implying that IIIa has a nonresonant structure. Similar irradiation of I 

(0.015 mole) and various alkylamines (0.045 mole) in THF gave the corresponding 

Z-alkylamino-1,3,5-triazepines (IIIb-f).4) (Table 1) 

Table 1 Photochemical formation of 2-alkylamino-1,3,5-triazepines (III) 

Alkylamine Product R R' 

methylamine a Me H 

ethylamine b Et H 

isopropylamine C i-Pr H 

dimethylamine d Me Me 

diethylamine e Et Et 

piperidine f -(CH2)5- 

MP, "C Yield, % 

171-172.5 40 

151-152.5 41 

150-152 30 

218-220 (picrate) 57 

202-205 (picrate) 37 

187-189 (picrate) 25 

Analogous ring expansion leading to triazepine was observed when 6-azido- 

5) 5-cyano-1,3_dimethyluracil (II) was irradiated without alkylamines in methanol. 

Evaporation of the solvent gave only 7H-7-cyano-3,5-dimethyl-2-methoxy-l,3,5- 

triazepin_4,6(3H,5H)-dione(IVa, R=Me), mp 169-170°C, in 75 % yield; NMR(DMSO- 

d6)6 3.80 (3H, s, 0CH3), 5.81 (lH, s, C7-H); IR(KBr) 2240 cm-' (CEN). 

II 

hw 0300 nm) 

- 
Me-iJCN 

in ROH O&N< 

he 
OR 

IV 

Table 2 Photochemical formation of Z-alkoxy- 1,3,5,-tr iazepines (IV) 

Alcohol Product R Mp, "C Yield, % 

methanol a Me 169-170 75 

ethanol b Et 109-110 63 

isopropanol C i-Pr 121-122 53 
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Similar photolysis of II in ethanol or isopropanol afforded the corres- 

ponding Z-alkoxy-1,3,5-triazepines (IVb, c). (Table 2) 

We have also investigated the photolysis of I in methanol. The product 

thus obtained was not the expected triazepine but S-amino-6,6-dimethoxy-1,3,5- 

trimethyl-5,6_dihydrouracil (V) (43 % yield).6) 
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To the best of our knowledge, the ring expansion of uracils to seven-membe, 

red heterocycles has not been previously described, although the ring transfor- 

mations to the other heterocycles, e.g. imidazole'), pyrazole*), isocytosine'), 

have been reported. We propose the following plausible mechanism for this reac, 

tion (see Scheme). Photochemically inisiated loss of nitrogen from I gives a 

nitrene (A) which is in equilibrium with an azirine (B). Nucleophilic addition 
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of the amine to (B) affords an azirine (C) which follows by scission of the C5- 

C6 bond giving III (path a, Xi=Me). This behavior is of interest, compared with 

that of 6-azido-1,3-dimethyluracil (path 0, XFH) as discussed previously. 1) 

1) 

2) 

3) 

4) 

5) 
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9) 
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