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In a preliminary oomn'mnixcationl we reported that photofragmentation of tetraaryl cyclic carbonates
and sulfites gives diarylcarbenes which are conveniently trapped as benzhydrylmethyl ethers.2 Our
investigations have now been extended to vicinal diaryl cyclic carbonates and sulfites. Phenylcarbene
produced photochemically from these vicinal diaryl systems has to date escaped spectroscopic (optical
and esr) detection although our efforts in this area are continuing. 8

In recent chemical studies we have found that insertion into C-H bonds, a reaction characteristic
of phenylcarbene, occurs when vicinal diaryl cyclic carbonates and sulfites are irradiated in n-pentane.
In this communication we wish to describe the results of a quantitative study in which the insertion
selectivity of the transients generated from di- and meso-hydrobenzoin carbonates and sulfites are
compared with those obtained from the accepted phenylcarbene precursors, irans-stilbene oxide (1)
and phenyldiazomethane (¢).

In order to measure the comparative selectivity of phenylcarbene toward ali[ghatic 1° and 2° c-H
bond types, equimolar solutions of the compounds under study in n-pentane were photolyzed under similar

3

conditions. Yields as well as insertion product ratios were determined gas chromatographically em-
ploying n-amylbenzene as an internal standard. 7 To ensure that the results obtained reflect initial in-
sertion rates relatively short irradiation times (25 min) were employed.

In a typical case the three insertion products, 5, 6, and 7 were obtained from dl-hydrobenzoin
carbonate (22) in the ratio of 1. 00:6.12 :2.16, respectively. The ratio of the combined amount of 2- and
3—benzy1pentaness’ o (6 and 7, respectively; 2% c-H attack) to l—phenylhm(anelo 5; 1° c-n attack) was
established from several determinations as 8.27 # 0.23 (see Table I). The selectivity factor for CZ-H
or C4 -H over 03—H (all 20) was found to be 1.42 + .03, the ratio of 2-benzyl to 3-benzylpentanes being
2.84 + 0. 06.

The results obtained in all cases substantiate our original proposal that photolysis of aryl cyclic

carbonates and sulfites do in fact give rise to species similar if not identical to those produced from



664 : No.9

accepted carbene precursors such as stilbene oxide (1) and phenyldiazomethane (4). The higher yields
observed with the oxirane 1 and the diazo precursor 4 are indicative of faster initial reaction rates which
are possibly due to the higher extinction coefficients exhibited by these molecules at 2537X. The carbon-
ates and sulfites presently under examination do give significantly higher yields of insertion products
upon prolonged irradiation; however, preservation of the initial selectivity factors was of paramount
importance in this study.

The stereochemistry of the cyclic carbonate or sulfite apparently has little or no effect on the
selectivity, although the initial fragmentation rates for the dl-isomers 2a and 3a appear to be slightly
higher. This is not unexpected in view of the higher extinction coefficients observed for the dl-diastereo-
mers. Analyses of reaction mixtures (tle, nmr) at low conversions (10%) where shielding of the alternate
isomer, if formed, should be effective indicates that no interconversion of the diastereomers occurs
under the reaction conditions. Furthermore no fragmentation was observed when the carbonates and
sulfites were irradiated in pentane at 3SOOX for extended periods. The presence of oxygen has no
apparent effect on the selectivity factors exhibited by the hydrobenzoin carbonates and sulfites under
study. Whether a concerted or stepwise mechanism, perhaps involving the oxiranes, is operative remains
to be established, although the latter appears unlikely since neither cis- nor trans-stilbene oxides could
be detected by tlec among the reaction products in any of those cases studied.

The data we have accumulated (Table I) clearly indicate a common species is generated in the photoly-
sis of the systems studied. The fact that the selectivity ratios obtained from such widely diverse sources
are virtually identical leads us to believe that rapid thermal equilibration to a'’common vibrational level
of the same state occurs prior to insertion. It is generally conceded that phenylcarbene insertion reactions
involve the singlet state which reacts with the substrate more rapidly than it interconverts to the triplet
ground state. It appears that the phenylcarbene produced by photodecomposition of 4 using a 25378
source has lower selectivity. The reason(s) for this lower selectivity remains to be established. The
results reported here on the insertion selectivity of phenylcarbene generated from 4 differ slightly
from those reported previously by Gutsche (6.0 + 0.3)11, and we believe that this disparity is analytical
rather than chemical in origin. 12
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(a) Limits of error in all cases are standard deviations
(b) 3500 A; 16 lamps; 4 hrs.
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