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sunmary: Appropriately substituted a-br anznethyl-1,2-diketones undergo photocyclisation 

in solution to hydrcxycyclobutanone and hydrcxycyclopentencne derivatives without loss of 

branine. 

The photocyclisation of 1,2 diketcmes bearing abstractable y hydrcgens to give 

hydroxycyclobutananes' or hydroxycyclapentencnes,2 depending~the structureofthe 

startingketone, is often a clean and efficient prccess (0 - 0.5 - l)'r3. 

Unfortunately,depending cn theneatureof R, ampetition franother intramolecularH 

abstracti~sorintrmnolecular Pat~oBucki reactic& mayoccurandthus,except in 

the case of symmetrical diketones, it is generally necessary to restrict R to methyl or 

aryl- the latter not bearing an o-alkyl substituent. Since these groups are not 

readily elaborated or removed this restriction is a serious limitaticm cm the synthetic 

potential of the reaction. We report here that a-brarcmeth yl-1,2 diketones: unlike sinple 

a-haloketones in which the primary photcchenical process is cleavage of the C-Halcgen 

bond, 
6 mdergo clean photocyclisaticn with retentia of the branine. 

Irradiation of 1 a,b in methyl acetate (c - 3%) at 20° under N2 with pyrex 

filtered light gave rapid and essentially quantitative conversion to 1 a,b. These 

hydroxycyclobutanones are oils which are knc~~ to dimerise readily and undergo 

rearrangement by 1,2 shift in the a-hydroxy ketone system' but their structures follow 

franthe spectraandtheprcducts franpericdic acidoxidaticme (characterisedasthe 

amino thiazoles 3 a,b after reaction with thiourea). Under similar irradiation 4 

cyclised to 5 and 6 to 7 in 80 - - - - 90% yield but in these cases it was essential to use 

light A > 360 nm otherwise secondary photolysis occurred with darkening of the solution 
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and liberation of hydrcgen brcmide. 

la R=H - 
2 R=Me 

~hesephotoprcducts shcwtheexpectedreactions (e.g. epzide forn-aticnonbase 

treatment and reductive eliminatianwith Zn/HC&z) andwiththeirdiversityof 

functional grorrps and the accessibility of the starting diketones are potentially 

attractive intermzdiates for organic synthesis. 
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2a IR 3450, 1775 cm"; - M+ 208,'206; 6 (CCl4) 1.25 (s, 31, 1.35 (s, 31, 2.65, 2.9 (ABq, 

s, J 17 Hz), 3.65 (s, 2), 3.9 (brs, 1, exchangesD20). 3a m.p. 1160 g IR 3440, 

1775 an-l 
- 

; M' 194/192 n.m.r. consistent with mixture of diastereoisaners;3& m.p. 8l0. 

5m.p. 49O IR 3380, 1710 an-'M+ 206/204, 6 (CC14) 2.2 (s, 31, 2.5,2.6 @E?q, 2, 

5 17 Hz), 3.55 (s, 2), 3.6 (brs, 1 exchanges D20); _ -1 7 m.p. 88-89' If7 3385, 1715 cm 

M+ 242/240, 6 (cc141 3.3,3.5 (ABE, 2, J 18 Hz), 3.45 (br s, 1, exchanges D,O), 3.6 

(s, 21, 7.3 - 7.5 (m, 4). 
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