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n Participation in Addition Reactions of endo-3,3-Diphenyltricyclo[3.2.1.02.4]oct-6-ene

Mehboob Peeran, (the late) James W. Wilt,t Subramanian Ramakrishnan, and David S. Crumrine*
Chemistry Department, Loyola University of Chicago, 65625 N. Sheridan Rd., Chicago, IL 60626, U.S.A.

Radical initiated LRAMERO (long range aryl migration coupled with electrophilic ring opening) is one example of n
participation occurring from the syn phenyl ring of (1) in both electrophilic and radical addition reactions.

Neighbouring group participation in addition reactions to
carbon-carbon double bonds has been extensively studied.! It
is known that m participation by aryl groups affects the
stereospecificity of additions to strained systems such as
norbornenes? and can cause the LRAMERO rearrangement
(long range aryl migration coupled with electrocyclic ring
opening) under both addition3 and solvolytic conditions.4 We
report here evidence of m participation in additions to the
strained endo-3,3-diphenyltricyclo[3.2.1.02-4]oct-6-ene  (1)3
and the first observation of LRAMERO under radical
conditions. As expected, similar additions with the exo
counterpart (4) showed no evidence of r participation.
Bromination of (1) took place readily giving rise to a
complex mixture of six products. The major product (2), (m.p.
115—116.5 °C) isolated in 32% yield, eluted on TLC after (1).
The structurei of the monobromo product (2) was based on

=

| Bry/cCl,

—_—

B
=2
Y
-

(1) (2) 132°/,)

AIVN
SnBu,H

oz

(3)
AIVN = azobisisovaleronitrile

Scheme 1
Ph
Ph Ph
Br, /CCl Br
| s Ph/ﬁ,/ 1)
(4) (5) (61 °/s)

t Deceased 13th May 1987.

t All new compounds were characterized by elemental analysis and
spectroscopic techniques on samples purified by rotational TLC. The
reported yields are the best from a series of trials.

the presence of three quaternary aromatic carbons, an ortho
aromatic proton significantly shielded® by the adjacent aryl
ring, and the reduction of (2) to a tetracyclic benzo-hydrocar-
bon (3) (see Scheme 1) which was identical to that isolated
from the solvolysis of a related tosylate;? its formation
presumably involves an Ar, ¢ mechanism.

Bromination of the exo hydrocarbon (4) was reported
earlier® to give the cyclopropyl ring opened§ product (5) in
61% yield, as shown in equation (1), in which no =
participation could occur.

Radical initiated addition of tri-n-butyltin deuteride to (4)
gave the expected reduction product (6) as a clear viscous oil
in 80% yield as shown in equation (2). The analytical data as
well as the proton and carbon NMR spectra supported the
presence of a geminal diphenyl cyclopropyl group and the
tri-n-butyltin moiety.

In contrast, addition of tri-n-butyltin deuteride to endo-(1)
gave a 75% yield of a clear viscous oil which was shown by
IH NMR to be a 3.5:1 mixture of phenyl migrated ring
opened allylic isomers (7a) and (7b) (equation 3). This
structural assignment is based on the analytical data, the
presence of the tri-n-butyltin moiety, the loss of the geminal
diphenyl cyclopropyl structure, the presence of two styryl
proton doublets at 8 5.97 (rel. integral 3.5) and 6.63 (rel.
integral 1), and the presence of two benzylic proton signals at
d 3.55 (rel. integral 3.5) and 3.47 (rel. integral 1). The
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§ Addition of 2,4-dinitrobenzenesulphenyl chloride (2,4-DNS) resul-
ted in a product of similar structure. In contrast, the addition of
2,4-DNS reagent to (1) gave a mixture of at least six products (TLC).
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assignment of the double bond position in the two isomers is
based on an examination of models to ascertain the effect of
the C-7 phenyl group on the proton chemical shifts of the vinyl
protons at C-2. In the minor isomer (7b), the vinyl signal is
deshielded by the freely rotating C-7 phenyl group. In the
major isomer (7a) the vinyl proton is at somewhat higher
chemical shift since it is on the other side of the molecule and is
unaffected by the phenyl ring.
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Relative rate studies performed in individual NMR tubes
indicated that the radical addition to exo-(4) was approxi-
mately 2.1 times faster than the addition to endo-(1). Part of
this difference is due to the longer chain length observed for
the reaction on (4) through variation of the initial concentra-
tion of initiator. However, competitive studies on mixtures of
(1) and (4) showed exclusive reaction of (1) while (4)
remained almost unreacted. This reactivity difference can be
explained if the initial addition of the tin radical to (4) to
produce the radical precursor to (6) is reversible,” whereas the
addition to endo-(1) to produce radical (8) is less reversible
because it rearranges vig an Ar, s transition state (9) to a more
stable allylic radical (10) (see Scheme 2). The allylic radical
then abstracts a deuterium from another tri-n-butyltin
deuteride on either side in the observed 3.5:1 ratio.

We thank the donors of the Petroleum Research Fund
administered by the American Chemical Society for support
of this work, Dr. C. M. Thompson for helpful discussions, M.
Choubal for assistance with structure drawing, and Loyola
University of Chicago for purchasing the Varian NMR
Spectrometers used here.

Received, 6th September 1989; Com. 9/03793D

References

1 L. Goodman, S. Winstein, and R. Boschan, J. Am. Chem. Soc.,
1958, 80, 4312; S. P. McManus, J. T. Caroll, and C. U. Pittman,
J. Org. Chem., 1973, 35,3768; A. S. Deutch and P. E. Fanta, ibid.,
1956, 21, 892; D. L. H. Williams, E. Bienvenue-Goetz, and J. E.
Dubois, J. Chem. Soc., Chem. Commun., 1969, 517.

2 J. W. Wilt and V. P. Narutis, J. Org. Chem., 1979, 44, 4899.

3 J. W. Wilt and M. D. Tufano, J. Org. Chem., 1985, 50, 260.

4 D. J. Cram and McGoldslin, J. Am. Chem. Soc., 1963, 85, 1063;
J. W. Wilt, V. A, Curtis, and O. Yang, J. Org. Chem., 1982, 47,
3721.

5 J. W. Wilt and D. R. Sullivan, J. Org. Chem., 1975, 40, 1036.
Considerable improvement in both the yield and the ease of
operation in the synthesis of this hydrocarbon have now been
achieved.

6 H. Gunther, ‘NMR Spectroscopy, An Introduction,” Wiley, New
York, 1980, p. 77; D. S. Crumrine, M. L. Curtin, and H. Iwamura,
J. Org. Chem., 1990, 55, in the press.

7 M. Peeran, J. W. Wilt, S. Ramakrishnan, and D. S. Crumrine,
manuscript in preparation.

8 J. W. Wilt and T. P. Malloy, J. Org. Chem., 1973, 38, 277.

9 ‘Free Radicals,” vol. II, ed. J. K. Kochi, Wiley, New York, 1973,
p. 780.






