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Selective Hydrogen-atom Transfer—Rearrangement in the Norbornene System

George A. Kraus* and Brad Andersh

Department of Chemistry, lowa State University, Ames, IA 50011, USA

The aryl radical derived from 3 undergoes hydrogen-atom transfer followed by rearrangement to 5 instead of cyclization

to 2; the crystal structure of 5 is determined.

Although a variety of fused ring systems have been construc-
ted using radical chemistry, comparatively few bridged
systems have been prepared.! A recent notable exception is
the elegant generation of the taxane ring system by Patten-
den.? The challenging architecture plus the fasinating biolog-

ical activity of methyllycaconitine 13 prompted us to explore a
direct synthetic route to ketal 2 based on an intramolecular
radical cyclization.

Bromide 3 was readily constructed in 98% vyield by a
Diels-Alder reaction between the dimethyl ketal of tetrachlo-
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Scheme 1

rocyclopentadienone and bromide 4 (neat) at 150 °C for 10 h,
Scheme 1. The endo stereochemistry of 3 was supported by
COSY and NOESY 2D-NMR experiments. The reaction of 3
with tributyltin hydride and azoisobutyronitrile (AIBN) in hot
toluene (12 h) appeared to form 2 in 55% vyield. The
assignment of structure was based on the 1H NMR and mass
spectrum. Since much of the structure could not be defined by
NMR, we determined the structure by X-ray crystallography
and to our surprise found that we had actually produced ketal
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5.7 A tentative mechanism based on a selective intramolecular
hydrogen-atom transfer reaction is illustrated in Scheme 2.

Aryl-radical-transfer reactions are becoming more widely
utilized in organic chemistry.* Although norbornene radicals
are known to rearrange,’ the initiation of this rearrangement
by an intramolecular radical-transfer reaction has no
precedent. The overwhelming preference for hydrogen-atom
transfer over the intramolecular radical addition to a strained
alkene is particularly surprising.®
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t Crystal data: colourless thin plates of Cy3H7003C14, space group
P2y/c with a = 12.108(5), b = 11.370(2), ¢ = 14.250(3) A, « = 90.0,
B = 94.09(2), y = 90.0° at —50(1) °C with Z = 4 using Mo-K« (A =
0.71073 A) monochromated incident beam. Number of unique data
1214 with F,2 > 2.50(F,2) and 226 parameters yielded a final R =
0.047, R, = 0.056. Atomic coordinates, bond lengths and angles, and
thermal parameters have been deposited at the Cambridge Crystallo-
graphic Data Centre. See Notice to Authors, Issue No. 1.






