


crystal-to-single crystal) behavior. In the present communication we describe our initial 

results in this area. 

As in the preceding paper, 3 the compound chosen for study was a dibenxobarrelene 

derivative, namely the mixed acid-ester la (Y - H, Scheme l), synthesized by treatment of the 

corresponding anhydride with ethanol. It was expected that salts of la would undergo the well 

known di-x-methane photorearrangement in the solid state to afford chiral dibenzosemibullvalene 

derivatives, and in this case, two regioisomers (2 and 3) are possible. Salts of acid/ester la 

with various optically active amines were prepared by mixing equimolar quantities of acid and 

base in ethanol or ether and filtering the resulting precipitate. The solids were shown to be 

simple 1:l salts by infrared and nmr spectroscopy, mass spectrometry and elemental analysis. 
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The salts (m, 100 mg) were irradiated (450 W Hanovia medium pressure mercury lamp) as 

white powders sandwiched between two Pyrex microscope slides and sealed in polyethylene bags; 

best results were obtained at temperatures of -40 ‘C, and conversions were kept below 20%. The 

reaction mixtures were acidified, treated with excess diazomethane to produce the corresponding 

methyl/ethyl diesters, and then subjected to silica gel column chromatography. This afforded 
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the known5 photoproducts 2f and 3f as a mixture whose regioisomeric and enantiomeric 

composition was determined by 400 KHz ‘NtfR spectroscopy. For the enantiomaric excess 

determinations, use was made of the chiral shift reagent (+)-Eu(hfc)3 (Aldrich). The results 

of these experiments are summarized in Table 1. 

Table 1. Solid State Photoproduct Mixture Composition as a Function of Amine Structure and 

Configuration. 

Optically Active Amine 

Photoproduct 2f Photoproduct 3f 

Yield (%)a eeb Yield (5)’ eeb 

(R) - (+) -Praline (b) 96 (-)-80 4 0 

(S)-(-)-Proline (b) 94 (+) -76 6 0 

(R,S)-(f)-Proline (b) 84 0 16 0 

(S)-(-)Proline Methyl Ester (c) 93 (t)-58 7 0 

(S) - (+) -2.Pyrrolidene Methanol (d) 100 (-)-37 

(-)-Strychnine (e) 65 (t) -14 35 0 

‘As determined by capillary gas chromatography after correcting for unreacted starting 

material; bThe estimated accuracy in these values 

predominant enantiomer is shown in parenthesis. 

is + 3%; the sign of rotation of 

The regioselectivities of the solid state photoreactions reported in Table 1 are in the 

same direction as those observed previously for a related sodium carboxylate salt in aqueous 

solution. 6 In all cases, initial benzo-vinyl bridging is favored at the carboxylate 

salt-bearing vinyl carbon atom, a result that can be attributed to preferential radical 

formation at the ester-bearing vinyl carbon atom.6 With regard to the enantioselectivities, it 

is interesting to note (Table 1) that only one of the two regioisomeric photoproducts (2) is 

produced in optically active form. Owing to a lack of crystal structure data (the salts are 




