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COM”ZZliZZ'é‘dflbiZS TO THE EDITOR

9,10-Dihydro-9,10-Methanoanthracene

Sir:

We wish to report the synthesis of 9,10-dihydro-
9,10-methanoanthracene (I). The existence of I
was stated as fact by Whitmore! but no experi-
mental evidence for this statement is traceable;
and while preparations of derivatives of this system
have been reported in the literature from time to
time,?~* subsequent work has shown that two?* of
the three substances do not possess the assigned
structures.®® The remaining substance® is still in
doubt since no unequivocal procedure for its prepa-
ration has appeared and no conclusive disproof
of its structure has been attempted. Consequently
the hydrocarbon system in question (I) must be
regarded &s hitherto unknown. Our interest in I
derives from studies on the chemistry and molecular
rearrangements of the 9,10-dihydro-9,10-ethano-
anthracene (IJ3 system (dibenzobicyclo{2,2,2]-
octadiene) where the ethano bridge carries carboxyl
and halogen or hydroxyl substituents.”—

The synthesis of I was accomplished by the fol-
lowing reactions: bicyclo(2,2,1Theptadiene!! was
treated in benzene, containing a trace of hydro-
quinone, with excess butadiene for 24 hr. at 200-
205° to yield 9.49 of 1,4,4a,5,8,84,9,92a,10,10a-
decahydro-9,10-methanoanthracene  (III), m.p.
54.0-55.5° (uncorr.) from ethanol.

Anal. Cale’d for CisHy: C, 89.94; H, 10.06.
Found:? C, 89.68; H, 10.10. Mol. wt. Calc’d, 200.
Found, 197 (bromination'®). Conversion of IIT to
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I was achieved in 199 yield by dehydrogenation in
benzene over 5% palladium-charcoal catalyst under
an initial nitrogen pressure of 450 p.s.i. at 230° for
14 hr.;' glistening white plates (from ethanol),
m.p. 154.5-155.5° (uncorr.).

Anal. Cale’d for CiHye: C, 93.71; H, 6.20.
Found:® C, 93.54; H, 6.27.

The following chemical evidence supports the
correctness of our structure for I. III, which
possesses & single band in its infrared spectrum at
1640 cm.—!, indicating the absence of two different
types of double bonds, absorbs hydrogen smoothly
in glacial acetic acid over Adams’ catalyst, with no
break in the curve of uptake vs. time, to give a
perhydro-9,10-methanoanthracene (IV), long white
needles (from ethanol), m.p. 76.5-77.8° (uncorr.).

Anal. Calc’d for CiHy: C, 88.16; H, 11.84.
Found:* C, 88.14; H, 11.77.

Thus the alternative structure for ITI, 1,4 4a -
5,8,82,9,9a,10,10a - decahydro-1,4 - methanoanthra-
cene, is rendered improbable. The methylanthra-
cenes isomeric with I are eliminated by the behavior
of T on chromic acid oxidation from which, as from
similar treatment of an authentic sample of II,%*
no anthraquinone (or anthraquinone derivative)
could be isolated—or even detected in minute
amounts.”’

A formal resemblance between the ultraviolet
spectra of I and II affords spectrophotometric sup-
port for the structure of I and also rules out the
methylanthracenes and naphthalenic structures.’®
The principal bands for T and II are given in
Table 1.

TABLE I
ULTRAVIOLET ABSORPTION Baxps oF I axp Il 1x 959

ErraNoL

Amax (A) log €

1 2640° 3.07

2720 3.30

2780 3.41

I 25902 2.93

2650 3.18

2720 3.30
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Final confirmation for the structure of I is avail-
able from the high resolution nuclear magnetic
resonance spectra of I and I1.'® The spectra of both
substances show no mutual C—H and CH, splitting,
thus confirming similar rigid structures. Only
aromatic, methine and methylene protons are
detectable, thus ruling out a methyl group in I
as well as ethylenic protons which would be present
in the isomeric 1,4-dihydro-1,4-methanoanthracene.
The lines attributable to the aromatic protons lie
at lower fields than in toluene: I (5 = —2.1)%;
II (6 = —2.6)%; toluene (8§ = —1.58).2 Thus
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fewer electrons per proton are available in I and
II than in toluene. Finally, the line at 6 = —2.1
in the spectrum of I shows evidence of unresolved
structure, while the corresponding line at § =
—2.6 in the spectrum of II is very sharp. Thus
equivalence of all aromatic hydrogens in II is
indicated while in I non-equivalence is suggested.
This difference is not surprising in view of the
expected greater distortion of the aromatic rings
in I. Tt is clear from the spectrum of I that the
numbers of methine and methylene protons are
equal, as expected.

DEPARTMENT OF CHEMISTRY
UNIVERSITY OF MICHIGAN
ANnN ArBOR, MICHIGAN

WyMman R. VAUGHAN
Masao YOSHIMINE

Received December 29, 1955



