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Abstract - Photoreactlon of diketene with uracil gave the [2+21splro- 

cycloadduct, whlch was, on therrnolysls, transformed to 7- and 8-methylene- 

2.4-d~azab~cYc~o[u.~.o]octanan-3,5-d~one ( 5 )  and (6). Brornlnation of com- 

pound 15) followed by the treatment with sod~urn ethoxide gave 5-rnethylene- 

5,6-d1h~dro-1H,JY-cyclobutaIe]~~rimld1ne-2.4-dione (7). 

Prenously, we have reported the photoreactlon of dlketene wlth 6-methyluracil to glve 1212 - 41- 

splro-cycloadducts such as (1) and (21, whlch. on heatlng, were transformed to the di- 

azabicyclo[4.2.0]octane derlvatlves such as ( 3 )  and (41.' In the present report we wish to 

describe the continuation of thls study on the reactlo" wlth uracil 

(2) (4)  

A solution of uracil 15.6 g, 0.05 mol) and dlketene (42 g, 0.5 moll ~n aq. acetone (50%) w a s  

lrradmted with a hlgh pressure mercury lamp (400 W) for 6 h. After removal of the solvent and 

excess diketene, the reactlon mixture (10.5 g, v 
max. 

IKBrl 1 840 c 1  was heated at 220 'C 

fop 20 m m .  Purification by slllca gel column chromatography using ethyl acetate as an eluent 

afforded a rnlxture (3 . 1) of 7- and 8-methylene-2,4-dlazab~cyclo[4.2.0)octane-3,5-dione (5) 

and (61, 3.16 g 142%). Recrystallizatlon from methanol gave compound (5). m.p. 213 - 215 'C, 

colorless prlsms [Found: C, 55.15; H. 5.3; N ,  18.4. C7H8N202 ~ e q u i r e s  C, 55.25; H. 5.3; N .  

18.4%; v (KBr) 3 230, 3 060. 1 705, and 1 685 cm-l;  6 (CF CO HI 2.90 - 3.43 (2H, m ,  C -HI, 
max. 3 2 8 

3.43 - 3.83 (lH, rn, C -H), 4.53 - 4.97 (1H, m, C -HI, 5.00 - 5.30 (ZH, m, exo-methylenel, 7.50 
6 1 



- 7.90 (lH, br, N2-HI, and 9.03 - 9.60 (IH, br, NcH)] and compound (6), m.0.  238 .C, color- 

less needles [~ound: C, 55.2; H, 5.3; N, 18.4. C H N 0 requires C. 55.25; H, 5.3: N, 18.4%: 
7 8 2 2  

v (KBr) 3 200, 3 070, 1 720, and 1 660 m-'; 6 (CF CO H) 2.90 - 3.33 (ZH, m, C7-H). 4.00 - max. 3 2 

4.57 (ZH, m, C1-H, C -H), 4.97 - 5.43 (2H, rn, uro-methylenel, 7.27 - 7.70 (lH, br, N2-HI. and 6 

9.10 - 9.63 (lH, br. N4-HI]. Structures of (5) and (6) were established by comparison of NMR 

spectral data for cycloadducts derived from uracil and isobutylene. 2 

A mlxture o\ (5) and (6) (1.52 g, 3 : 1 ratio) was dissolved in acetic acid (30 ml). To thla 

~olutlon was added dropwise a solution of bromine (1.6 g) in acetic acid (5 ml). The mixture 

WBS dlstllled, and the resulting residue was recrystallized from ethanol to give a crystalline 

substance, 2.08 g, a part of which (0.62 g) was treated with sodium ethoxide prepared from 

sodium (0.09 g) and absolute ethanol (10 ml) to give 0.1 g of 5-methylene-5.6-dihydro-W,H- 

cyclobuta[e]pyrimidine-2,4-dione (7). m.p. 234 'C (decamp.), as colorless needles [vmax, 

(KEPI 3 210, 3 000. 1730, and 1665 m-l: 6 (CF3CO2H) 3.56 (2H. a .  C6-HI. 5.58 (1W, d. J 

2 Hz, -0-methylene), 5.78 (IH, d, J 2 Hz, exo-methylenel, 7.40 - 7.73 (lH, br, N2-H), and 

9.77 - 10.20 (lH, br, N4-HI; m / e  151 (Mil)]. The structure of 7 was determmed by a spm-spm 

decoupling for N protons and C -methylme protons. In this reaction the 6-methylene derivative 
1 6 

(8) derived from (6) could not be detected. 
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