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Abstract. Tetramethyltetrahydrofuranylidine, produced by the photochemical I mg expansion of the 
corresponding cyclobutanone, has been characterized by IR and UV/Via specuoscopy in a low- 
temperature N2 matrix. The angular dependence of the UV/VIS spect~~r of this and ielntcd carbenes IS 
explored by ab uutio calculations 

The photochemical ring expansion of cycloalkanoncs is a striking, yet mcornpletely understood reaction 

First observed by Yates in 1964,’ this novel process appears to be restricted ma!nly to cyclobutanone~ and to 

a few strained larger-ring ketones3 Besides attracting the interest of mechanistic photochemist\, these ieactrons 

hdve shown promise in organic synthesis4 Laser time-resolved solution studies ot the oxacarbcne intermediates 

have also begun to appear.’ The bulk of the evidence supporting carbencl in this photochern~stty 51111 rests 

mainly on indirect solution trapping studies In 1974, however, Qunkrrt and coworkcrso reported that 

madiation of 2,2,4,4-tetramethylcyclobutanonc (1) in an organic glass ‘11 77 K produced ‘1 thcrmnlly labile 

intermediate that absorbed in the UV with a &ax of approximately 360 nm This specie\, which disappeared 

on warming the glass to its softening point, was assigned as oxacarbene 2. 
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Over the past several years we have reported the low~tetnperature characterization of a number of 

oxygen-substituted carbenes. Our own results on alkyl substituted oxacarbenes. however, led us to qwst~on the 

previous assignment of the l_JV spectrum of 2 (and similar systenls6b) For example, we have ieponetl thit 

photolysis of nortricyclanone (3) in a N2 matrix at 10 K gave oxacarbene 4, which was extensively characterized 

by IR, UV, 180 labeling, and trapping7 Of particular note is the h,,,,, of 4 at 396 nm, comideiably red shifted 

compared to that assigned to 2. We have similarly studied 5, formed on irradiation of the corresponding mltrlx 

isolated diazirme. The UV of 5 was centered at 3X5 nm (cis and trurrb isorner absorptions not resolved), again 

at d much longer wavelength than that suggested for 2,8 In hopes of resolving these dicciepancles, we untleitooh 

a irinvesngation of the low~temperature photochemistry of 1. 
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