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The formtion of oJclobutanols by ths irradiatlon~of k&ones 

posses&q a y-M groqiag hs ken dsmonstratsd by Ya& and Jsger2 and oo- 

workers; Yates and Ssabo 3 moentlf shousd that the reaction oan bs extended 

to the fonuation of ~staao3.s b%rraUtion of a4ilkolg,ketonee. Although 

the synthetic applloability of this rsactlon hss bssn demonstratad conrino- 

WY," only limltsd iniorsation regarding the stsrsochsdstry of the pro- 

ducts ti avsilable. The formation of diastsreois4asric mixturss of products 

has been demonstrated in certain photocYclir,aUons leadlag to simple cyclo- 

butanols, though no stsreochsmlcal prsfsrence was demonstrated. 5.6 In 

studies of the mom rigid steroidal ketones, the formation of cyclastero~ds 

prooesds stsreoselsotivelp In - ~tanoes. 4.5 Yatas and Ssabo3 suSgasted 

that photocyclization of a-ethoxyacetophsnone &ave largsly or antirely a 

siugls diastereoisomsric )_oxstanol. 

Ws have reoently investigtsd the photocyclisatlon of thres 

bpls ketones (Ia, Ib, Id) which jisld separable mixtures of &- (II) aad 

m- (III) products for which stereochemical asslgumsnta can bs ma& 

rsadilj. In each case, formation of the m-isomer ti preferred. 

Irradiation of a 5% solution of valsrophenone (Ia) in acetous 

uudernitrogandth a 450 watt Eanovia Hg lamp (Pyrsr filter) for four hours 

gave a nixturs of acstophenone (85%) and a- and m-2_methyl-l-phenyl- 
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cyclobutaBols (IIa, IIIa, 15%). The mixture of isaurs was separated by 

silicic acid chromatography to give the pure o&- (IIa, 5.n) end m- 

(IIIa, 9.6%) isomers as oils. The n.m.r. speotm of eaah of the isawrlr 

was in acaord with the postulated structure. IIa showed a methyl doublet at 

7 = 9.33, a methim complex at 7 - 8.85, a complex due to xethylene and 

hydroxyl at 7 - 7.79.17 and a broad aromatic singlet at T = 2.82 p.p.a. 

IIIa showed a methyl doubletat 7 I 8.94, a complex due to methylene and 

methiae at 7 I 7..?0-8.4~, a hydroxyl singlet at T - 7.83 and an aromatia 

complex at 7 = 2.85 p.p.m. The stereochemical assiLplwnt is based upon the 

chemical ahift of the methyl group in each isomer; the e-relationship of 

phenyl and methyl should result in shieldiq of the methyl protons and aa 

upfield shift as observed in Ifa. 

Similar irradiation of y-phenJrlbutyrophenone (lb) led to the 

isolation of acetophenone (6q961, styrene (73%) and a- and traoa_1,2-di- 

pbenylcyclobutanols (IIb, IIIb). The isomeric cyclobutanols were separated 

by silicic acid chromatography to f$w Ifb (7.0%) and IIIb (8.8$). IIb was 

obtained as a crystalline material, m.p. 89-90~ (fm hexme); IIIb failed 

to crystallize. The n.m.r. spectra of IIb and IIIb were in complete accord 

with the postulated structures; for these compounds, the shielding effect of 

a c&-pherql on the hydroayl chemical shift was clearly observed, i.e. 

%oR = 6.4 for IIb and 8.25 p.p.m. for IIIb. Irradiation of butyrophenone 
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(IO) Gary a7.7%yield of l-phenylcycloh&anoL7 

Irradiation of a 2.5$ solution of a-bensyloxjacetophenone (Id) ia 

acetone fortuohoura gave aaetophenone (48.496) andbemdehyde (5l.H). 

Silicioaoidohroutography ofthereaLdue~gaveea.~ each of dibenaoyl- 

wthaue and dibenseylethaw, e (IId, 5.3$r) and e (IIId, 18.8%) 2.5 

diphenyl-5-oxetamolm. IIIduasobtaiuedassnoil, while IId crystallized 

on stf&ing, m.p. lO+llO* (from oyclohexaw-hexsae). Assignment of stereo- 

chemistry to Ifd snd IIId was based on hydroxyl shielding by a-pherql, 

i.e., sOH I 6.54 for III and 7.58 p.p.a. for IIId. For both IId and IIId, 

the methylene protons &ave a typical AB epectmm (JAS = 7.1 a/s) ulth further 

stereospecificlong-raqe couplings to the methlne proton. Irradiation of 

a-aethoxyacetophenone (Ie) &are sphenyl-5-oxetaaol (10.4%) in agreement with 

the results of Tateek3 

The observed trans:cis ratios for each of the three cases studied -- 

(Ia, 1.8:l; lb, 1.25:1; Id, 5.6tl) indicate a deiinite stereoselectivitf ia 

this cyclisation reaction. The changes in ratiosprobablyreflecta combia- 

ation of structural effects on diradical 1,4 stability andminimization of 

transition state non-bonding interactions. The relative total yields of 

cyclised products in the series Ia-e indicate diradical stability to be an 

important factor. 

In aa attempted extension of the cpclixation procedure to the 

formation of thietanols, If was irradiated; IIO evidence for the formation of 

a ~thietanolwas obtained. Irradiation of the sulfoae C6H5cOcH(C6E5N02' 

c%c6R5 led to 8XhIdVe CleWagO and the iSOl&.iOn of bidesyl (=I, 

bibenzyl (3%) and a wide melting amorphous solid. Attempted photocyclization 

of bensoylacetone led to a 95.59: recovery of starting material. 

All of the compounds reported ia this study gave satisfactory ele- 

mental snalyses and the infrared and n.m.r. spectra (6, J, and integrated 

intensities) were in caplete accord with the postulated structures. The 
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&ereocbesicelur&d@mentenre al.m eupported by the eluticn cbaracteFiertlus 

of the iaaearr. 

W M indebted to the Hellos In&it&e for proriding the facilities 

fortbisreeearchaadtc Kim& 6orda for aeeistenceiathe deter&n&ion 

and interpretation of n.m.f. epeotrcl. 
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