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Introduc&n 

Unlverrit&de Cae~, Prance 
eceived in USA 19 May 1969; received in W for publication 26 June 1969) 

Rerearch on the photochemistry of mall ring compound8 6hould provide a 

valuable probe for underrtandlng the effectr of "ring strain' on the proper- 

tlel of electronic8lly exalted rtater.4 We report here our rerultr on the 

photochemlrtry or 2-lropropylldeAecyclobutanone~. Thew compoundr were or 

considerable titerelrt because of the generality of the unexpected photo ring 

expanalon dircovered for cyclobutanone and itr derimtiver. 

Result8 

Irradiation of non-conjugated cyclobutanoner 5,6 ln 8olutlon generally re- 

rultr in three typea of reactionr: (a) photodecarbonylation; (b) photocyclo- 

elimination and (c) photo ring expansion. 

Irradiation of l,ln MeOH (or 19oD) yields 2-1" 95s yield. ~WWI charac- 

terized by it8 spectral propertie (Table 1) and by ltr oronolyris toLand 

hydrogenation to 5. 
/v 

Irradiation oiLin pentane rrturated with oxygen yLeld8 

5 Irradiation of,.&ln pentane (16 roln) followed by addition of l&OH in the -- 

5 also arfordrz, thus requiring the fOlMtiOA Of an intermediate, 5 

Attempts to irolate kby vpc lead to isolation ofx. Irradlation’lot& 

In ldeOIi (or MeOD) result6 in formation of2 (g!$), which was characterized by 

Its spectral propertier (Table 1). Irradi8tlon or&h c& rollowed by addl- 

tion or NeOH In the dark reaulto in formation ofL(60$). Rapid work up of --- 

* The authorr at Columbia graterully sckmmledge the generotm mpport of thlr 

work by the Air Force Office of Scientlfie Rmearch (grant AFO8R-6~1381). 
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the C& photorate beroro methanol addition arrQrd8 

tltatively converted to2 by addition of methanol. 
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3 (40$) which ir quan- 

Dlrcu88ion 

A carbene IntermedIate has been propo8ed ior the photo ring l %puulQn 

reaction 0r cyclobutanoner. 5r6 To date, external carb8m trapr, l xc8pt ior 

alcoholr, have not been 8UCCO88fUl 8cavengerr Of thi8 hypothetical lntermedi- 

ate. 'phs re8ultr reported here appear to be the rirrt example Of an imtra- 

molecular trapping of a carbene Intermediate by an OH group. 

Photoproce8808 (a) and (b) mtioned above apparently cannot compete or- 
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ficiently with the ring oxpaneion reaction of 2-i~opropylidenecyclobutanonefs, 

In contra& to the eltuatlon for non-conjugated cyclo&utanoner. 536 

Since a path analogour to ~+l~-+~iio Msvailable for the conversion of 

1,-)% we were eurprieed to find that the irradiation of h in pentane followed 

by addition or MeOH in the dark results in formation of&, --- 

The rtructure of the intermediate~(rhich ha8 proven to be too unrtable 

te irolate to date) Beema best deecribed al) an 

tion product. Th8 lMi Of the crude photolysie 

alaten with this structure. 

5% 
0 l .- ‘a- 11 

lntramoledular carbene lneer- 

eolutiona or& ia ale0 con- 

0 

* 
4 
TV 

It thue appears that the carbene intermediate8 of type 1$ can be trapped 

uith oxygen or methanol, and can alao undergo intramolecular insertion reac- 

tlone to yield reactive Intermediates. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 
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Compounds is formed by treatnent ofkulth acetone and bane. 8 was fully 

characterized by It8 rpectral propertiee and elemental analyrla. 


