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smar?j: The detrimental effect of increasing substitution on the OZefin and aromatic Partners 
for the tit7,e reaction is demonstrated; severa transformations of the resulting photoadducts 
are described. 

Recent interest in the synthesis of the sesquiterpene gymnomitrol (&,)l [in particular the 

carbon-carbon skeletal bond construction demonstrated in the B&hi synthesis (eq l)]lb and in 

synthetic applications of the 1,3-photocycloaddition reaction of olefins with benzene deriva- 

(eq 1) 

OMe 

tives2 [as exemplified by the addition of cyclopentene (2) to anisole (&) to give ketone 2 after 

hydrolysis of the 1,3-adduct ,$ (see Scheme)13 prompt this report of efforts in these areas. 

c-Methylanisole ($,) was 1,3-photoadded (254 nm, cyclohexane) to cyclopentene (2) to give a 

mixture of major and minor adducts z (6 5.56, lH, br d, J=6 Hz; 5.39, lH, br d, J=6 Hz; 3.42, 

3H, s; 2.92, 2H, br m; 2.07, 2H, br s; 1.3-1.8, GH, m; 1.25, 3H, s) and ;Z (6 5.65, 2H, m; 3.38, 

3H, s; 2.5-3.2, 311, m; 1.70, lH, br s; 1.3-1.8, 6H, m: 1.25, 3H, s) (%2:1) in spite of the re- 

port that $, does not enter into this reaction. 3 However, the rate of this addition was some- 

what slower and the yield lower than the corresponding reaction of anisole itself. Specifically 

after hydrolysis the mixture of ketone olefins & (2:l ratio; homogeneous by tic, gc; 6 5.55, ZH, 

br s (major); 5.55, lH, m (minor); 5.25, lH, br d, J=9 Hz (minor); 1.07, 3H, s (major); 1.05, 
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moved. This observation added strength to the assignment of stereochemistry at the carbinol 

carbon as well as at C2 and C6 (endo cyclopentane ring). 

A transformation which boded well for a potential application of this chemistry to a gymno- 

mitral ($,) synthesis was the regioselective allylic oxidation of the mixture of acetates a and 

a with excess Cr03'py complex (CH2C12, RT, 3 days)4 which gave a minor,less polar enone @ (7%) 

and its regioisomer ,Q, (61%). The product ratio can be correlated with the anticipated relative 

ease of attack by the oxidizing species on the electron deficient allylic radical or cation. That 

J1,2 
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by the syn acetoxyl substituen approach must be t to the extent 

that hindrance by the allylic methyl group favors attack at the remote ally1 terminus thus lead- 

ing preferentially to g. 

This regioselective oxidation suggested that facile access to the gymnomitrol (&) skeleton 

would be in hand if 1,2_dimethylcyclopentene C&Q) could be induced to photoadd to o-methylanisole 

($,) to give the trimethylated ketone ,Q (see Scheme). Initially the tetrasubstituted olefin 8 

was reacted with anisole (5) itself. After hydrolysis and repeated gas chromatographic purifi- 

cation, an abysmal 0.1% yield (0.7 mg) of a mixture (Ql:S) of ketones assigned structures a and 

Q,' (exe isomer of 
?I?) 

was obtained (6 5.60, 2H, m: 2.70, 2H, m; 1.14, 1.13, s's for CH3's of 

minor isomer; 0.97, 0.95 s's for CH3's of major isomer). In view of the greatly diminished re- 

activity and yield in the addition of 1,2_dimethylcyclopentene (&Q) to anisole, it was not sur- 

prising to learn that 1,3-photoadducts of ,@ with E-methylanisole could not be isolated either 

before or after acid hydrolysis. Higher molecular weight hydrocarbons were the only observed 

products (cf. ref 3). 

Finally, in the course of this work several other 1,3_photoadditions and transformations of 

the resulting adducts were observed. These include: the addition of 2,5_dimethylanisole (23) to 

cyclopentene to give a single cyclopropane &$ (6 5.40, 2H, AB, JAB=6 Hz; 3.46, 3H, s; 2.87, 2H, 

m; 1.75, lH, m; 1.3-1.7, 6H, m: 1.27, 3H, s: 1.22, 3H, s) and its hydrolysis to ketone a (see 

Scheme; 2% yield after Kugelrohr distillation; 6 5.20, lH, m; 1.3-2.6, llH, m; 1.65, 3H, ddd, J= 

2,2,2Hs;l.C4, 3H, s); the addition of R-methoxymethylanisole a to cyclopentene to give adducts 

a (6 5.74, 2H, m; 3.48, 2H AB, JAB=13 Hz; 3.37, 3H, s; 3.34, 3H, s; 3.18, 3H, m; 1.95, lH, d, 

J=7 Hz; 1.6-2.3, 6H, m) and a (6 5.63, lH, m; 3.95, 2H, br s; 3.35, 311, s; 3.28, 3H, s; 2.8-3.3, 

3H, m; 2.19, lH, dd, J-8, 6 Hz; 1.98, lH, dd, J=8, 3 Hz; 1.7-2.3, 6H, m) in a 2:l ratio (see 

Scheme); and the allylic oxidation of alcohol @ (from 2 + NaBH4) with NBS which provided diol ,?R 

upon silica gel chromatography (eq 3, 47%). This diol fragmented cleanly to dienal a (6 9.34, 

lH, s; 6.63, br d, J=7 Hz, H3: 6.30, lH, m, H5; 6.08, dd, J=ll, 7 HZ., H4; 3.0, lH, m: 2.2, 3H, m; 
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(es 3) 

1.3-2.0, 6H, m) when subjected to prepatative gas chromatography at 175'C. 

w is made to the Research Corporation and to the University of Minnesota Graduate 

School for their support of this research. 
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