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‘The Type II photoprocesses of phenyl ketones ha‘ie been t h c su b 2 e c t c f 

intense invcstir;ation. 

established. 1) 
?he interncdiacy of a i,!!-biradi.ca:! i.s r.0:': .:;ell 

Tile steric rcnulsive interaction betv!een the nhcnyl :;ro'ur 2nd the 

y-euxstituent iK the trnrsition si;ai;e of 1,/l-biradical cyclixation enhances the 

formation of the tracs-cyclo'butanol. 2 ),", 1 A little i:; knom about the neir,hbor- 

OH i! OH 

! hv Ph IV'. 

tj 

ph 1'1. *It11 3 + PhCC:!_CI12c”$? d b 
(trans) (cis) 

’ ” 1 in:; i:rouqe:jcct., - other than the steric interaction ir, the l,L!-hiradical inter- 

mediate. ’ .;c report here that the ethoxycarbong? ;;roup in Scnzcyl~~aieratc 1 

and 5 cieterr:;ir.es the r~ode of the 1 ,I+-biradical cyclizatior; the l,-ber,zo;il.inlerate 

1 undergoes tile Type II cyclization to ;~i.?c the cis-cyclobutanol 2, cihereas the 

2-benzoylvalcratc 5 yields the tram-cyclobutanol 5. - 
Irradiation of ethyl J+-benzogl-J+- nethyl~~alcrate (1) in 'benzecc unticr 

nitro~~eri with a 450 ? 0 hi!Th-pressure mercury lamp throu;;h a Pyrex Silter ;:ave cm- 

2-ethoxycarbonyl-l+,Lt-dimethyl-l-l- phcnylcyclobutanol (2) and ico-butyropheconc (2) 

in 26 and 35% yield, respectively. The ir spectrum of 2 sho:;'ed the characteristic 

hydroxy and carbonyl absorotion at 3”75 and 1735 CT? -1 - , resnecti-cly. Or, the other 

hand, irradiation of ethyl 2-benzoyl-L-methyivalerate (5) unticr the smc contii- 

tions ,Tavo the icmeric trnns- cyclobutanol 6 and ethyl. henzoylncetate (7) in 9 :*nd 

ij7:': yield, respecti;rely. The ir :pdm_ln 0: 6 also sho':!ed the characteristic 
hydroxy and carbonyi absorption at 3~~80 a.d 1720 cr.1 -1 , res-ectkely. 

The stereochmistry of the isomeric cyclobutanol 2 and 6 nas dotemined by 

nmr spectroscopy. The nm spectrm of 2 showed t-o :;inr:lctn at t 0.58 acd l.j!, 

attributable to the tic- and the tram-.rethyl !;roup, respectively. The 

peak of the alkyl i;roup cis to the phenyl ,yrouc on cyclobutsnols sho*::es the 

upfield shift. 2) The cis- and the tram-ncthyl si,;cal i=. the cyclobutanol 5 

appeared at 6 0.711 and 1.26, respectively. The cis--lethal group of 2 and the ./ I 
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trans-slethyl ;:roup of C are found s1i;;htl.y further upfieid than the corre:pondinr 

methyl ,;roup of the isomers. 'I'he upfielti shift can be explained in terms of din- 

ani;ner;ic nnisotropy by the carbonyl i;roup. Therefore, the stereochemistry of 2 

and 0 was determined to :ye ci.s and trans, resgectirelg. ':'he ir absorption of 

carbonyl group (5, 1720 intramoleculnr hydrogen-bonded and 2, 1'755) stron:_;ly 

supports the stereochemistry. The followinjc chemical e,!idences also supcort the 

stricture OS the cyclobutacol 2 and 2. The cyclobutanol 6 was easily and quanti- 

tatiiel:: con,arted 
-1 

to the b-oxocster 1 by heatin: in ;oenzene (k = 'i x lC-' :.ec ; 
‘: 

A = ;i;, kcal/rc.ole ). Cn the other hand, the cyclobutanol 1 was hardly con:erted 

to the L-oxoester under the same conditions. The cyclobutanol 2 rearranged quan- 

titatiieiy to the b-oxoester 1 by refluxing in benzene containing acetic acid. 

These results indicate that the hydroxy group participates in the reaction of 4, 

SO thaZ the hydroxy group is c-is to the ethoxycark~onyl group. 

r:'?rmation of the cis-cyclobutanol 2 from the Type II nhotocyclization of the 

ij-oxoester 1 can be explained in terms of repulsi,re interaction 

between the lone-rair electrons on hydroxy oxygen and carbonyl /H-.-O 

stnte of l,l-biradical cycliza- 
0 

x-electrons in the transition 

tion. Production of the trana-cyclobutanol 6 from the ij-OXO- Ph ye* . 

ester 2 can 'oe explained in terms of intramolecular hydrogen 9 

0::t 

bondin;: betseen the hydroxy (:rou~ and the ethoxycarbonyl group 
1~: e 

in the process of the 1,4-biradical cyclization. & 

'The Type II photoreaction of the benzoylyalerate 1 and 1 :Vas efficiently 

quenched .Mth 1,5-pentadiene, so that the reaction takes place from the n,m* 

triplet state. 
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