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CONDENSATION OF CYCLOPROPANECARBOXALDEHYDE ACETALS WITH VINYLETHYL ETHER
SINTHESIS OF ACETALS OF FORMYLVINYICYCILOPROPANE AND FORMYLBICYCICPROPANE
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We have examined the reaction between cyclopropanecarboxsldehyde acetals
and vinyl ethers in the presence of BFB.Et?_O. It was found that diethyl ace~
tals of 1-formyl-2-methylcyclopropane 1 and 1-formylcyclopropane 2 reacted
with equimolar quantity of vinylethyl ether in the presence of catalytic quan-
tity of BF3.E1:20 in normal conditiona1) to form only adducts in ratio 111 as
well as &,p -unsaturated snd aromatic aldehyde acetals’)s

CH(DEt), BFy-Et,0
R R’T)//\%t e

1 R=H

2 R=Me ot
3 R=H 5 R=H
4 ReMe B R=Me

The absence in the reaction mixture of adducts of 1 and 2 with winylethyl
ether in ratio 1:2 and more was confirmed by GIC and evidenced that the carb-
cation 7 forming on the first stage of reaction was stabllized by cyclopropane
ring to a greater extent than by 032 group in carbeation 8.
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Etomcetalav 3 and 4 sre easily hydrolized by the mixture of AcOH-AcONa-
3201) to form previously unknown p ~formylvinylcyclopropanes 5 and 6.

The addition of vinylmethyl ether to bis (dimethyl) acetal of 1-formyl-2-
(formylmethyl) cyclopropane proceeded only at the acetal group closest to the
cycle a8 well as in the case of glutaconic aldehyde acetal where the reaction
with vinyl ether was brought about at the acetal group adjucent to the double
bona®)s

(MeOHC ST CHoMe)y,  _Z20Me_ (MeO)HE N HioMel,

OMe
3

On the basis of our results we carried out the first synthesis of bicyclo-
propanecarboxaldekyde diethyl acetal 10 by the following scheme:
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Acetal 2 was obtained in accordance with our previous works 243),
We tried to obtain also tricyclopropanecarboxaldehyde acetal from acetal
10 by the above scheme. However, the reaction between 10 and vinylethyl ether
in normal conditions and even at ~40° was accompanied by the opening of the

ring which was remote from the acetal group:
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The structure of 4 and 10 was confirmed by an unambigous synthesis:
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The elemental analyses of compounds 3, 4, 9, 10, 11, 12, 13 and 14 were
in good accordance with theoretical data. The atructures of compounds 3, 4,
Sy 6, 95 10, 11, 12, 13, 14 were also confirmed by the PMR~spectra. Yields
and some physical properties of compounds obtained are given in table 1.

Table 1
Compound Yield B.p. QG/m n%o
%
3 45 108-109/16 1.4250
4 20 98-102/6 1.4350
5" 81 73=75/15 1.5015
™= 86 76-77/16 1.5012
9 70 114=116/0.6 1.4390
10 75 92~95/11 1.4352
1 60 94=95/15 1.4465
12 65 93/0.5 1.4605
1 65 120/0.2 18443
14 78 120-125/0.5 1.4840

m.p. 174-175°.

= -1 EtOH
V0(00L,) 1695 on™1; NEEO

246 nm (& 16200); 2,4-dinitrophenylhydrazone,

= V4(0C1,) 1690 en™ 1y AEYH 2505 (€ 16900); 2,4~dinitrophenylnydrazons,

n.p.161-162°,
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Thus, we found for the first time a reaction in which cyclopropane ring
shows the TN-system properties without the opening of the cycle., The reaction
of cyclopropanecarboxsldehyde acetals with vinyl ethers is an efficient path
to elongate the side carbon chain of cyclopropane ring. Cyclopropanecarboxal-
dehyde acetals are convenient initial compounds for the bicyclopropanecarbo-
xaldehyde acetals synthesis.
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