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Summary: The reaction of 1-bromo-7-(2~chloroethyl)tricyclo[4.1.0.0 '7]heptane (3d) with
n-putyllithium (BuLi) in ether led, inter alia, to the formation of the ether 4a as the
main product. The deuterated dibromide 10 and BuLi in ether gave rise to a 1:1 mixture of

4b and ¢, indicating that the title compound ! was a reaction intermediate.

Whereas [1.1.1]propellanes are now easily accessib]e,1 [2.1.1]propellanes have remained
quite elusive compounds.2 We report here on observations made while attempting to synthesize
the propellane 1. Furthermore, it is shown that the [3.1.11propellane 2 can be obtained with-
out difficulty.

As starting material for the intended synthesis of 1, the alcohol §g3 was chosen and con-
verted into 3b by two equiv. of BuLi. Subsequently, 3b was transformed to the bromoalcohol 3¢

by one equiv. of p-toluenesulfonyl bromide (TsBr).4

The use of two equiv. of TsBr led to a 53%
yield of the dibromide 3e (see Scheme 1). 3d was prepared from 3c in 77% yield by refluxing 3¢
with 1.2 equiv. of triphenyliphosphine in CC14.5

When 3d was treated with BuLi in ether/pentane (1:3) at -40°C, aqueous workup led to 3f.
This result indicated that although the bromine Tithium exchange between 3d and BuLi had oc-
cured, the cyclization affording 1 required higher activation than available at this tempera-
ture. Therefore, the reaction was repeated at 20°C, furnishing a 57% yield of the "ether ad-
duct" 4a. By-products were 5 (2%), 6a (2%) and 6b (1%). The compounds were separated by pre-
parative GC (4 m column, 20% Silicon GE SE-30 on kieselguhr); their structures are based on
the NMR and mass spectra. The same products were formed, when the dibromide 3e was used in-
stead of 3d. When the reaction of 3d and BuLi was carried out in tetrahydrofuran as solvent,

1 was obtained as the main product in 50% yield.
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In order to provide further evidence for the intermediacy of 1, the deuterated dibromide
10 was synthesized as shown in Scheme 1. Reagent 8 was prepared from 1—tricyclo[4‘1.0.02’ i-
heptylmagnesium bromide and a catalytic amount (2%) of CuBr-SMeZ. The bromine atoms of 10 were

introduced in one step by using two equiv. of TsBr. The unisolated tosylate intermediate 9 ob-
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viously reacted with LiBr affording a 47% yield of 10. When 10 was treated with BuLi in ether,
a 1:1 mixture of 4b and ¢ was formed as the major product. The deuterium distribution followed

from the 13

C NMR spectrum of 4b/c, in which the intensities of the signals of C-8 and C-9 at
§ = 25,69 and 26.44 were reduced to half of those of the corresponding signals of 4a. Further,
the C-8 and C-9 signals of the 4b/c mixtures were accompanied by low intensity quintets.

The formation of 4a, of 7 and of the equimolar mixture of 4b/¢ support the assumption that

the [2.1.1]propeltane |

is generated by the reaction of Buli with 3d. In contrast to the
[3.1.11propellane 2 and the [1.1.1]propellane 11,1 1 is too reactive to be iso]ated.6 A prob-

able mechanism for the formation of 4a migh. be a radical chain process with the radicals 12

ey

and 13 as chain carriers. It would also explain the formation of 6a and 6b, not, however, of 5.

CHy
» {
Chy~CH= 0~C,Hg . CH-0C,Hs

11 12 13

The synthesis of 2 was achieved in 52% yjeld by reacting 14 with BuLi in ether. The alcohol
15, the precursor of 14, was obtained in 58% yield from § and 3-bromopropanol. 15 was converted
into 14 in two steps in analogy to the synthesis of 3d from 3a. The spectroscopic data of 2
are in accord with the propellane structure. 2 proved to be highly sensitive towards traces

of electrophilic catalysts. When kept in CGDﬁ in an NMR tube, 2 slowly isomerized to the 1,3-

. . . 8
diene l§.7 We have previously encountered this type of [3.1.1]propellane isomerization.

CL-CH,-CH,
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Table 1. Selected NMR Data of 4a, 5,
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1H NMR (CDC13) §=1.07 (t, J = 6.7 Hz, 3 H), 1.15 (t, J = 6.1 Hz, 3 H), 1.41-1.92 (m,

6
12 H), 2.28 (s, 1 H), 3.23-3.63 (m, 2 H), 3.69 (g, J = 6.1 Hz, 1 H).
13C NMR (CGD6) § = 14.35, 16.12 (2 q), 16.42, 21.69, 21.84, 25.69, 26.44 (5 t}, 40.59,
47.20, 47.89 (3 d), 55.61 (s}, 64.06 (t), 71.36 (d).

136 NMR (C6D6) ¢ = 16.99, 25.17 (4 C), 25.72, 31.69 (4 t), 49.19, 51.13 (4 C) (2 d),

53.04 (s).

1 0.71-2.17 (m, 30 H), 2.28 (s, 1 H), 3.14-3.93 (m, 3 H).

H NMR (CDC13) S
1

H NMR (cc14) § =0.99 (t, J =7 Hz, 3 H), 1.08 (t, J
2.28 (s, 1 H), 3.00-3.69 (m, 3 H).
1

7 Hz, 3 H), 1.29-2.16 (m, 36 H),

H NMR (C6D6) § = 1.17-2.06 (m, 16 H), 2.23 (s, 1 H), 3.63-3.86 (m, 2 H), 3.97 (t, J =

7.4 Hz, 1 H).
13C NMR (C6D6) § = 16.39, 21.66, 22.14, 25.78, 26.17, 26.56, 26.99 (7 t), 40.86, 47.19,

48.07 (3 d), 54.10 (s), 68.12 (t), 75.90 (d).

1
HNMR (C.D.) &
13 676

C NMR (CGDG) $

1]

1.07-2.25 (m, 12 H), 2.99 (broadened s, 2 H).
21,11, 22.84 (2 C), 31.83 (2 ¢C) (3 t), 35.04 (s), 41.50 (t), 63.30 (d).

13 WMR (C,D.) 6

606 23.84, 26.32, 31.59 (3 t), 122.58 (d), 134.54 (s).

Acknowledgement: This work was supported by the Deutsche Forschungsgemeinschaft and by the

Fonds der Chemischen Industrie.

References:

»
2>
3)
4)
5)

6)

7
8)

K. Semmler, G. Szeimies and J. Belzner, J. Am. Chem. Soc. 107, 6410 (1985).

K. B. Wiberg, F. H. Walker, W. E. Pratt, and J. Michl, J. Am. Chem. Soc. 105, 3638 (1983).
L. A. Paguette and G. Zon, J. Am. Chem. Soc. 26, 203 (1974).

U. Szeimies-Seebach, A. Sch&ffer, R. Rdmer, and G. Szeimies, Chem. Ber. 114, 1767 (1981).

R. Appel and M. Halstenberg, in "Organophosphorus Reagents in Organic Chemistry', J. I. G.
Cadogan, Ed.; Academic Press, London, New York, Toronto, Sydney, San Francisco, 1979,

pp 387-431.

For reasons of this behavior, see: K. B. Wiberg, Acc. Chem. Res. 17, 379 (1984), and
references therein.

W. Hlckel and W. Kraus, Liebigs Ann. Chem. 654, 49 (1962).

K.-D. Baumgart, H. Harnisch, U. Szeimies-Seebach, and G. Szeimies, Chem. Ber. 118, 2883
(1985).

(Received in Germany 6 August 1986)



