Tetrahedron Letters, Vol. 38, No. 6, pp. 949-952, 1997
Pergamon Copyright © 1997 Elsevier Science Ltd
Printed in Great Britain. All rights reserved

PII: S0040-4039(96)02487-2 0040-4039/97 $17.00 + 0.00

Arylalkylcarbenes from Triplet Arylalkyldiazoalkanes
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Abstract. Inter- and intramolecular triplet sensitization of two 1,2-diaryldiazoethanes in methanol gives rise to stilbenes 3
and ether 5 by intramolecular 1,2-H shifts and intermolecular reaction with methanol, respectively. The sensitized results were
compared with those obtained from direct photolysis to determine the relative importance of excited state reactivity of the diazo
precursors. © 1997, Elsevier Science Ltd. All rights reserved.
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Considering only Path 2, we recently
rationalized the relatively large solvent effects on the reaction.? We suggested that polar solvents favor 3
relative to 4 by increasing the equilibrium population of the (zwitterionic) singlets relative to that of the less
polar (biradical) triplets. Since our studies included several alcohol solvents, our interpretation implied that
spin-equilibrated carbenes may undergo competitive 1,2-R group migrations and alcohol insertion.
However, studies with 1-phenylethylidene® and high level ab-initio calculations with 1-vinylethylidene’
would suggest that 1,2-H shifts in arylalkyl carbenes may be too slow to compete with alcohol insertion.® It
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has also been shown that carbene-like products may arise from excited state®? and thermall? reactions that
bypass the intermediate (e.g., Path 1) and one should be concerned that formation of products 3 and 4 in neat
alcohols may not come from a carbene intermediate.

In this letter, we report experiments that help establish that products 3 and 4 may indeed compete
with alcohol trapping (5) from a spin-equilibrated carbene. To bypass the singlet excited diazo (11%) we
accessed the carbene via the triplet surface (Path 3). We expect no reactions from the triplet diazo (G1e)
other than the loss of N2 in a spin-conserving dissociation and, to facilitate the interpretation of the
photochemical results, we selected two substrates which yield essentially no 1,2-Ph migration.
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Figure 1. Ultraviolet spectra of compound 1a (solid line), 1b
(dashed line) and acetophenone (dotted line) in MeOH.
1,2-Diaryldiazoalkanes 1a and 1b (Scheme 1) were selected as ideal substrates for controlled energy
transfer experiments. Compounds 1a and 1b have similar structures but 1b possesses an arylketone
chromophore for intramolecular triplet sensitization. Compounds 1a and 1b were prepared from the

corresponding hydrazones as reported in the literature.!!

The two bulky cyclohexyl groups in 1b were
introduced to facilitate the regioselective synthesis of the desired diazo group in the presence of the
sensitizing ketone.!? Inter-molecular triplet energy transfer to 1a was accomplished with benzophenone.
That the para-carbonyl of 1b does not perturb the diazo chromophore is suggested by its UV-Vis spectrum,
which is nearly identical to the added spectra of para-methyl-o,a-dicyclohexyl-acetophenone and diazo 1a
(Figure 1). Compounds 1a and 1b undergo efficient 1,2-H shifts and MeO-H insertion reactions but give
only traces of 1,2-Ph migrations (Table 1). Like other aryldiazo compounds, irradiation of 1a at 77K gives
rise to a triplet ESR spectra that is assigned to a triplet ground state carbene. '3

The wavelengths and concentrations required for selective excitation of the sensitizer were
determined from the UV-Vis spectra, which may be divided in three regions depending on which
chromophores absorb. As shown in Figure 1, both arylketone and aryldiazo chromophores overlap in the
region of their 7t,%* transition (region a), up to about 350 nm. Selective excitation of the n,xt* state of the
arylketone may be accomplished in region (b) with 360 nm <A < 400 nm, and excitation of the n,* state
of the aryldiazo by irradiation with A > 420 nm in region (c). Direct irradiation of 5 mM 1a in MeOH was
carried out with A > 290 (%,®*) and with A > 470 nm (n,n*). Sensitized irradiations of 1a were carried out
in the presence of 50 mM benzophenone with 360 nm <A < 400 nm. All photolyses were carried out in a
thermostated bath at 0 °C and analyses were carried out by capillary glc.

The results of irradiation in methanol under three different conditions are summarized in Table 1.
Due to wavelength and sensitizer-dependent isomerization, yields of cis- and trans-stilbenes varied and only






