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Considerable effort is being expended toward the understanding of the
nature of strained carbon-carbon single bonds,® In this respect, strained
propellanes are very instructive.® We wish to report syntheses for and re-
activities of two new [4.2.1] propellanes;* we feel the results contribute
to an understanding of the relationship between strain and reactivity.

The title compounds, I and II, were synthesized as outlined below, be-
ginning with the known 3,6-dihydrobenzocyclobutene, Iv:*s
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Thus the dichlorocarbene addition to IV resulted in the production of a single
adduct, III, as Jjudged by the nhr spectrum [narrow absorptions at T4,45 (2
vinyl H's), 7.78 (4 allylic H's) and 7.9% (4 cyclobutyl H's)]. The insta-
bility® of IIT precluded its purifications however, the mass spectrum indicated
two chlorines and gave a parent ion at m/e = 188 for the species having only
35¢1. Reduction of III with Na/NHs gave I in reasonable yield.?”
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After purification by gas chromatography, I (which remains unchanged
after 22 hrs at 180° and is insensitive to oxygen) gave satisfactory analy-
sis and the correct mass spectral parent ilon (m/e = 120}, The nmr spectrum
was particularly definitive [narrow absorption at 74,60 (2 vinyl H's), broad
singlet at 7.74% (4 allylic H's), AA'BB! system centered at 8,17 (% cyclo-
butyl H's), perturbed by long-range coupling of the low field cyclobutyls

(H ) with the cyclobutyl proton syn to the six~membered ring (J = 2 Hz),

endo
half of an AB quartet at 9.31 (1 cyclopropyl H syn to four-membered ring

(JAB = 4 Hz), and half of an AB quartet at 9.48 (1 cyclopropyl H syn to six-
membered ring)], reésembling that found for tricyclo[4.3.1.0%2%]deca-3-ene(V).®
Catalytic hydrogenation of I (Pt/C in ether) gave IT Lanalysis, mass spectrum,
ir and nmr (78,32 (center of multiplets for 8 H's adjacent to the cyclopropane
ring), 8.84% (center of multiplet for 4 H's remote from the cyclopropane ring),
9.27 (half of an AB quartet representing the cyclopropyl H syn to the four-
membered ring, JAB = 5 Hz), and 9.55 (half of an AB quartet representing the
cyclopropyl H syn to the six-membered ring, and further perturbed by long-range

coupling, as for I, J = 2 Hz)) as expected],
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The reactivity of the "propellane bonds" (central or 1,6 bonds) of I and

VII

11 are of paramount interest, It is known3d that VI rapidly adds acetic acid
across the central bond, at room temperature (reaction completed in <5 min), In
contrast, bicyclo[2,1,0]pentane, VII, takes 2{ hrs at 48° to react completely
with acetic acid.® The question of whether or not the increase in reactivity of
VI over VII is partly due to alkyl substitution at the reacting centers was here-
tofore unresolved, We find that II reacts cleanly with acetic acid at 50°, with
t% = 1,6 hrs,’® to yield IX'! (we take the production of IX as further support
for our structural assignments), Thus, II is 1.5 to 3 times as reactive as VII

toward acetic acid, an amount attributable to alkyl substitition. However, II is

still between 3900 and 20,000 times less reactive than VI, This difference,
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which corresponds to 5-6 kecal/mole, can be partly attributed to the difference
in strain between II and VI, *? Surprisingly, I reacted 12 times slower with
acetic acid (t% = 19,2 hrs'? at 50°) than II. The difference may be due to a

combination of inductive and conformational factors,
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Perhaps more interesting is the reaction of I and II with Br.., In con-
trast to the relatively slow rate of Brz addition to the [%.2,2] and [3.2,2]
propellanes of Eaton3%:22 and Applequist,3®3% IT took up Bre instantaneously at
~78°. The product contained no cyclopropyl protons and no protons on carbon
bearing bromine; the mass spectrum indicated the presence of 2 Br atoms. There-
fore, we asslign it the structure X, The reaction of I with Br> was more complex,
We consistently obtained product mixtures (when <2 equiv, of Brz were used) which
mass spectral analysis showed to contain a tetrabromide (XII); on the other hand,
nmr showed olefinic protons (ru.57), protons on carbon bearing bromine (75.60)
and no cyclopropyl protons.'® When <1 equivalent of Brp was used, some tetra-
bromide was again produced, indicating that XI reacts some three times faster
with Bro than does I.'® This is, to our knowledge, the first example of an iso-
lated g~bond reacting more rapidly than an isolated g¢-bond with a reagent as
electrophilic!” as Brs.

We are continuing our study of the chemistry of I and II.
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