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Syntheses of tettacyclo[B.3.0.0?’804'6]octan—3—one (IT) by dehydro-
bromination of I (1) and by intramolecular carbenoid addition to the
double bond resulting from photolytic and copper catalyzed decomposition
of diazomethyl ketone II1(2) have recently been reported. A third logical
synthetic route to this ring system would be through valence isomerization

of exo- or endo—tricyc10[3.2.1.02’4]0ctene-6 (IV > Vor VI + V). The
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recent communlcation by Prinzbach, Eberbach and von Veh (3) reporting the

successful photoisomerizations of the anti-3,6,7-tricarbomethoxy and anti-
3,6,7 tricarboxylic acid derivatives of IV and the unsuccessful photo-
isomerization of the parent hydrocarbon (IV) prompts us to report some
complementary experiments.

Irradiation of an ether solution of gzg—bicyclo[t!.z.1.021.{‘]octene-6
(1V) (4) using unfiltered light from a 450 watt Hanovia high pressure
mercury lamp resulted in a 29% yleld of tetracyclo[3.3.0.02,804.6)octane
(V) (Anal. Calcd. for CgHjg: C, 90.50; H, 9.50; Found: C, 90.50; H,
9.26; wol, wt, 106, mass spectrum)., No unsaturation is evident in the
infrared or a.m.r. spectra. Strong bands at 3020 and 800 em."! tn the
infrared suggest a structural element similar to nortricyclene (5), and
overlapping multiplets centered at 8.34 and 8.70 T in the n.m.r. spectrum
are consistent with a structure closely related to quadricyclene (6).
Final structural confirmation was obtained by Wolff-Kishner reduction of
tetracyclic ketone II., The hydrocarbon prepared by this method and by
photoisomerization of IV were identical as demonstrated by n.m.r. and
infrared spectral comparison.

The successful photoisomerization of IV aroused our interest in the

susceptibility of the endo~ isomer to similar isomerization. In

particular, it seemed feasible to probe the possibility of stereochemical
control (7). In comparing structures IV and VI one notes the bent trans-
snnular bond (C-2 - C-4) of the cyclopropane ring in IV is on the endo
side of the norbornene ring and points toward the ¥-orbital, while the
analogous bond in VI is on the exo side of the ring and points away from
the T~orbital and thus seems to be in a much less favorable position for
orbital interaction. Apparently, however, these differences in spatial

arrangement are not critical, since irradiation of endo—tricyclo[3.2.1.02’1‘]~
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octene-6 (VI) (8), using reaction conditions identical to those used with
IV, resulted in a 15% yleld of V. The ratio of yields of tetracyclic V
produced from IV to that produced from VI is not large but is in the
anticipated direction. In addition, the stereochemical differences
between IV and VI are not reflected in the ultraviolet spectra which are
nearly identical (IV, Ay, 192 mu, log € 3.95; VI, Ap,y 192 my, log &
4.00) and quite similar to norborneme (A,,. 195 my, loé € 3.73) (9).
Acknowledgements. The authors express their appreciation for the
generous support of this work by the Air Force Office of Scientific
Research (Grant AF-AFOSR-34-65) and acknowledge with thanks the
Department of Health, Education and Welfare, which provided a National
Defense Education Act Fellowship for D. G. Kuper. The authors are also
grateful to Dr. Marvin F. Grostic, The Upjohn Co., for measuring the mass

spectra.
REFERENCES
1. N. A. LeBel, A. G. Phillips and R. N. Liesemer, J. Am. Chem. Soc.,

86, 1876 (1964).

2. P, K. Freeman and D. G. Kuper, Chem. and Ind. (London) 424 (1965).
J. Meinwald and G. H. Wahl, ibid., 425 (1965).

3. H. Prinzbach, W. Eberbach and G. von Veh, Angew. Chem. Internat.
Edit., _A_, 436 (1965).

4. H. E. Simmons and R. D. Smith, J. Am. Chem. Soc., 81, 4256 (1959).

5. E. R. Lippencott, ibid., 7_3', 2001 (1951); K. Alder, H. K. Schafer,
H. Esser, H. Krieger and R. Reubke, Ann,, 593, 23 (1955); J. D.
Roberts, E. R, Trumbull, W. Bennett and R.Tmstrong, J. Am, Chem,
Soc., 72, 3116 (1950).

6. W. G. Dauben and R. L. Cargill, Tetrahedromn, 15, 197 (1961).

7. Evidence has been presented for and against a spatial orientation
requirement for conjugation between a cyclopropane ring and a w-bond
system: A. L. Goodman and R. H. Eastman, J. Am. Chem. Soc., =8_6', 908
(1964) and references therein,



3304

9.

K. B. diberg and W. J. Bartley, ibid., 82, 6375 (1960).

S. Stoices and L. W, Pickett, J. Chem. Phys., 23, 258 (1955).

No.37



