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A Novel, Stereoselective Photo-Ritter

heptadiene via Phetoinduced Electro
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Abstract: Iradiation of a wet acetonitrile nitrile solution of 1,1-diphenyl-1,6-heptadiene in the
presence of 1,4-dicyanobenzene and phenanthrene provided cis-1-acetamido-3-
(diphenylmethyl)cyclohexane in high yields with high stereoselectivity. Several examples leading to

c:s-1-acylmmno—3—(dlphenyhneﬂ1yl)cydohexanes were also described.  © 1998 Elsevier Science Ltd. All rights reserved.

Photosensitized electron transfer reaction offers versatile method for generating radical cation species
from electron-rich olefins and aromatic compounds.! We are currently investigating the synthetic application
of radical cations generated from 1,1-diphenylethylene-based substrates by using the redox photosensitized
electron transfer reaction.lP  Herein we wish to disclose the highly stereoselctive Ritter reaction with a 6-
membered ring formation induced by phenanthrene-sensitized photo-electron transfer reaction (Scheme 1).2
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Scheme 1

In general, acetonitrile used as the solvent in photoinduced electron transfer reactions does not take
place nucleophilic addition to radical cation species.l: 3 However, we found that the highly stereoselctive
photo-Ritter reaction occurs during the redox photosensitized electron transfer reaction of 1,1-diphenyl-1,6-
heptadiene (1) in wet acetonitrile. Thus, a mixture of 1 (1 x 10-2 M) in acetonitrile containing Hy0 (3 x 10-!

M), 1,4-dicyanobenzenc (DCNB) (2 5 x 10-2 M) and phenanthrene (P) (0.5 x 10-2 M) was irradiated with a
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10U W mign-pressure mercury lcuup rough a CuSOy filter solution at room temperature for 15 min.

TYTY Y raS ey TY

Purification of the reaction mixture with HPLC (Develosil ODS-10, CH3CN as eluent) provided cis-1-
acetamido-3-(diphenylmethyl)cyclohexane (2)% in 90 % yield along with the anti-Markovnikov hydration
product 1,1-diphenylhept-6-en-2-ol (3)4 (2%) (Scheme 1). The similar redox photosensitized electron transfer
reaction of 1 in propionitrile, butyronitrile, or benzonitrile containing water gave the corresponding Ritter

products 2b,4 2¢,4 and 24, respectively, in moderate yields (Scheme 1).  The structural assignments
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e extensive analyses of !H NMR, 13C NMR, IR, and
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The highly cis-selective stereochemical outcome of the present photo-Ritter reaction may be explained
that the cyclization of the intermediate 17° proceeded through the favorabie 6-membered chair-like transition

un

state A, where the developing distonic cationic center [asterisked (*) carbon] was attacked simultaneously with
the nitrile group from the peripheral (equatorial) direction (Scheme 2).
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As expected, the yieids of the photo-Ritter reaction products decreased with increasing the water content
in the reaction medium. For example, while 2a was obtained in 90% yield by the reaction in acetonitrile
containing 30 equiv. of Hy0 (3 x 10-1 M in MeCN), 71 and 56% yields of 2a were observed in acetonitrile
containing 50 equiv.of Hy0 (5 x 10-! M in MeCN) and 100 equiv. of H2O (1 M in MeCN), respectively.

Interestingly 1,1-diphenyl-1,5-hexadiene (4) underwent no photo-Ritter reaction but anti-Markovnikov
hydration to give 1,1-diphenylhex-5-en-2-0l (5)4 in 90% yield (Scheme 3).! The thermal Ritter reaction of 1
under the conventional conditions (HSO4- AcOH in acetonitrile) gave none of 2a but an ill-defined complex
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