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PROPELLANES V.! [3.3.1]PROPELLANE?

Philip Warner,* Richard LaRose and Thomas Schleis®
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Our recent synthesis of [4.2.l]propellaﬁe1d and interest in solvolysis of
some derivatives thereof,'®:C nas led us to investigate the isomeric{3.3.l]pro-
pellane (Ib). Previously, some simple [3.3.l]propellane systems have been
reported,* but apparently no study of their "propellanic" chemistry has been
made. By contrast, the dehydroadamantyl-type [3.3.1)propellanes (II) have been

studied with respect to theilr straln properties.®

X X
Ia, X = Br III
b, X = H

1I

The synthesls of Ib was readily achieved via dibromocarbene (CHBrs ,KOtBu,
75%) addition to A'’S-bicyclol3.3.0]Joctene (III)® to glve Ia (mp 68 -69°; nmr: -
(cDCls, TMS) narrow multiplet at $2.08; mass spectrum: parent ions at
n/e 278, 280, 282, base peak at m/e 91; acceptable elemental analysis), fol-
lowed by reduction [ (nBu)sSnH, 56%] to Ib Mgle purified material showed ir:
(CCls) major peaks at 3070, 3010, 2945, 2870, 1470, 1460, 2190, 1020 em™; nmr:
(CDC1lz, TMS) 50.45 (singlet, 2H), 61.65 (center of a multiplet, 12H); mass
spectrum: calc'qd. for CoHia: 122.10955; observed: 122-1096i0-0025 and gave
the correct elemental analysis]. As opposed to II, [3.3.l]propellane, Ib,
was insensitive to oxygen; Ib was also recovered unchanged after heating at

180° for 22 hrs. Also, unlike the facile catalytic hydrogenation of 11,52
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Ib was recoverd unchanged after 6 hrs under 40 p.s.i. H» (EtOH, Pd/C).
By constrast, Ib was very reactive toward Brp/CH»Cl., ebsorbing the reagent

immediately at -78° to give, primarily, IV [mp 111 - 112°; nmr: (CCl,, TMS)

Br
Br2 / CHo Cl 2
Ib -78°
Br
v

62.80 (singlet, 2H of methylene bridge), 81.5 - 2.6 (multiplet, 12H); mass
spectrum: parent ions at m/e 280, 282, 28%, (P-Br)+ at m/e 201, 203, base
peak at m/e 121 (P-HBr2)+]. This reaction appears to be free radical in nature
since it 1s inhibited by iscamyl nitrite.”

Ib also shows reactivity to electrophilic addition, as exemplified by its

reaction with acetic acid:®

HOAc, 100°
Ib > +
ti/> = 8 nrs

AFF = 29.8 kcal/mole Ohe OAc
A% VI VII
53.5% 46 .5%

V was ldentified by comparison to the published spectral data,® while the minor
component was identified only by its nmr spectrum [(CDCis), 81,10 (singlet,
CHa), 82,01 (singlet, OAc), 81.4% - 2.2 (mult.)] and further elimination (under
the reaction conditions) to VII [nmr:2°PsC 61,05 (sing., CH3), 65.03 (mult.,
vinyl H)].'° It can be seen that [3.3.1l]lpropellane is much less reactive
toward acetic acid than [4.2.1]propellane;1d part of the lessened reactivity
may be due to torsional interaction between a proton attacking at the C; posi-

tion (corner!?) and the adjacent exo H's of Ib.
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The high reactivity of II relative to Ib (particularly towards oxygen) can
be ascribed to at least 2 factors., First of all, the chair conformation
enforced on the bicyclohexane system of II causes four eclipsing interactions
of the type between Ci1-C, and Cz-Hexo.'? Secondly, the joining of C., and C,
by a methylene group pinches back the cyclopentane rings in such a way as to
increase the angle strain around the cyclopropane ring.Sc Thus 1I resenmbles,

in geometry and reactivity, [3.2.1]lpropellane,® rather than [3.3.1]propellane.
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