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Some time ago we reported that tropone (1) undergoes facile 8 + 2 photochemical cyclo- 

addition to many electron-rich alkenes to give 2-oxa-2,3,4,4a-tetrahydroasulenes.1 More recently, 

we have observed that this process occurs2 with the ketene acetala l,l-diethoxyethene and l,l- 

dimethoxyethene to afford adducts &and & in modest yield (- 40s); [(a, nmr (CD&, 220 Mis): 
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7 3.46 (2d, J = 1l, J' = 6.0), 3.74 (lH, 2d, J = 10.8, J' = 6.0), 3.85 (IfI, m), 4.38 (W a, 

J = 6.6), 4.64 (lH, 2d, J = 9.5, J' = 5.0) 5.99 (2H, AB, J = 9.7, Au = 0.46 PFm), 640 (4b 2'& 

J - 7), 7.58 (lo, m), 8.77 (6H, 2 , J - 7); m/e 222 (P, 14), 1.16 (loo).] The orientation follows 

from the appearance of the methylene group OL to oxygen as au AR pattern not further split by Hxt 

(just as was the case with the previously reported & (RI = R_s = % = R4 = CHs). Compounds & 

and asurvive gas chromatographic purification at 170 O, in contrast to the behavior of &which 

undergoes 1,5 sigmatropic shift of hydrogen t0 afford 2'. 

In contrast to the photochemical process, thermal reaction of 1 with l,l-diethoxyetbene 

gave the 8 + 2 adduct i3 (60$) and the 4 + 2 (Diels-Alder) adduct fi" (22s). The orientation of 1 

was evident from the appearance of the signal due to themethylene hydrogens in the 22OM& nmr 

spectrum of kas the AM part of an AMX pattern; T 7.37 (2d, J = 11.5, J' = 10.0) and 7.81 (2d, 

J = 11.5, J' 6). The signal due to Is, was sn unresolved blur (7 7.1). Chemical confimtmtion of 

this assignment m provided by the formation, on acid hydrolysis of ortho ester L of keto ester 

4, identified by its analytical and spectral data [(ir (film) 1710 and 1727 cm-'; nmr (CDCls, 

220 MHz): 7 3.72 (2H, m), 415 (lH, d of d of d, J= 8.8, J' = 4.5, J" = 4), 4.47 (Xi, 2d, J = 10, 

J' = 4.5), 5.88 (W, a, J = 7), 6.49 (lH, m, br), 6.72 (I& 2d, J = 19, J' = 7.4), 6.97 (24, m), 

7.36 (w, 2d, J= 16.5, J' = 5), and 8.70 (3H, t, J = 7); m/e 194 (P, ll), 165 (23), 148 (loo).1 

The no& Die&-Alder product, 2 is assigned the orientation Shonn m the badS of the fact that 
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the nmr signal for the bridgehead hydrogen cwto carbonyl appears as only a doublet (7 6.23, J=6). 

The complete reversal of regiospecificity observed here on goirg from thermal to photo- 

chemical conditions is intereeting and rare. Kxamples are -own of 4 + 2 thermal~2+ 2 photo- 

chemical addition with a given pair of reacts&s*. A second example of the phenomenon observed 

here is with the pair of reactants 2-cyclohexenone and l,l-diethczyethene. The major photo- 

chemical cycloadduct is XL, analogous to the results of Corey, et. al. using l,l-dimethyoxyethenes. 

We fM that thermal reaction (140°, 50 hrs) gives 
--s 

- 15s of isomer & identified by its spectral 

parameters and by its acid-catalyzed hydrolysis to a product with properties expected for a 

@-diketone 
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