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The facile elimination of B-functionalised silanes according to equation 1 (R=CH, or

3
C6H5 § X=0 , Cl or other good leaving group) has now been developed into a general method of
alkene synthesisl_B.
| | ~ P
-C—C- —_— c=C. + R4SiX (1)
il 7 b
X SiR3

However, when the alkene to be generated is part of a strained system, the precursor B-subs-
tituted silicon compound (e.g. I, II or III) does not eliminate with ease. In the case of 1

and II, we found that the elimination can be promoted by fluoride ion under rather mild
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conditions to give allenes4 and allene oxides5
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respectively. In the present communication,

we wish to report the generation of cyclopropenes by the fluoride-ion promoted elimination
of II1 (equation 2)6.
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a: R1=R2=H, X=Cl ; b: R1=R2=H, X=Br ; c: R1R2=(CH2)4, X=Cl
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1-Chlorocyclopropene (VIa) 1,1-Dichloro-2-trimethylsilyl-cyclopropane (Va) was

prepared from trimethylvinylsilane (IVa) by the method of Seyferth6'7. The preparation of
1-chlorocyclopropene was carried out as follows: a slow stream of dried nitrogen was passed
through a mixture of Va (0.70g) and cesium fluoride (1.73g) in- 7ml of diglyme. The mixture
was heated at 80° and the volatile products were collected in acold trap (-70°) containing
carbon tetrachloride. The nmr of the distillate showed, in addition to the peaks of trime-
thylfluorosilane, a one proton triplet at § 6.7 (J=2Hz) and a two proton doublet at § 1.6
assigned to 1-chlorocyclopropenee.

The formation of 1-chlorocyclopropene was also confirmed by carrying out the reaction
in the presence of 1,3-diphenylisobenzofuran. The adduct VIIa, m.p. 104-106° was isolated
in 54% yieldg’lo.

1-Bromocyclopropene (VIb) Similar reaction of 1,1-dibromo~2-trimethylsilylcyclopro-

pane (Vb) with potassium fluoride in diglyme showed the formation of trimethylfluorosilane.
Nmr of the distillate in cold-trap revealed the formation of l-bromocyclopropene (VIb) as
evidenced from the presence of doublet at § 1.6 and triplet at § 7.2 (J=2Hz). Attempt to
further purity VIb was not successful however, presumably because of its greater instability.
Its generation was also demonstrated by trapping it with 1,3-diphenylisobenzofuran as well

as with furan. The adduct VIIb, m.p. 107-109° was obtained in 77% yieldg’lo. The furan adduct
of 1-bromocyclopropene was a mixture of endo and exo isomers (ratio 2:3 by nmr) which

could be separated by thin layer chromatography.ll

7-Chlorobicyclo [4,1,0] -hept—6-—ene12 Reaction of phenyl (bromodichloromethyl)

mercury7 with 1-trimethylsilylcyclohexenéj(IVc) in dried benzene for 4 hrs at 80° gave, on
work-up, 7,7-dichloro-1-trimethylsilylbicyclo [4,1,0] heptane (Vc) b.p. 68°/0.1mm in 77%
yield7b. When a mixture of Vc (0.29g), cesium fluoride (0.22g) and 1,3-diphenylisobenzofuran
(0.16g) in 10ml of dried diglyme was stirred at room temperature, the yellow color of 1,3-
phenylisobenzofuran was discharged after 24 hrs. On work-up and purification by TLC} there
was obtained 55mg of adduct VIIc,m.p. 166—168°9110. The mass spectrum showed the molecular
ion at m/e 398.400. The nmr (CDC13) showed § 2.8 (d of 4, 1H), 1.2-2.2 (m, Qﬁ) and 7.2-7.8

(m, 14H).

Fluoride-ion promoted elimination of B-halosilanes thus appears to be a powerful

method to generate strained alkenes. We are actively extending the scope of this reaction.
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Nmr data of various adducts (in CDC13)

Vil IX Vil

VIII X=Cl

X=Br

X X=Cl

VIiia X=Cl,

R1=R2=H

b X=Br

R1=R2=H

8 6,8 (broad s, 2H), 4.9 (broad s, 1H), 4.7 (broad s, 1H),
2.2 (broad s, 1H), 1.5 (broad, 2H)

6.8 (broad s, 2H), 4.95 (broad s, 1H), 4.75 (broad s, 1H)
2.2 (4, J=2Hz, 1H), 1.55 (broad, 2H)

6.4 (d of AB, JAB=6Hz, 2H), 5.2 (broad, 1H),
5.0 (t, 1H), 1.4-2.3 (m, 3H)

6.4 (d of AB, JAB=6HZ' 2H), 5.3 (broad, 1H),
5.15 (broad, tH), 1.6-2.4 (m, 3H).

7.0-7.8 (m, 14H), 2.35 (d of &, 1H)
1.7-2.0 (m, 2H).

7.1-8.0 (m, 14H), 2.45 (d of 4, 1H), 1.7-2.0 (m, 2H).
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* Nmr in agreement with those reported for Diels-~Alder adducts of other cyclopropenes.

+

See R.W. La Rochelle and B.M. Trost, J. Chem. Soc. Chem. Commun, 1353 (1970), and

reference (8).
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