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FORMATION OF 1,3+4DIOXCLENIUM SALTS BY THE AdE-REACTION OF NITRONIUM
TETRAFLUOROBORATE WITH ALLYL ESTERS
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Zelinsky Institute of Organic Chemistry, Leninsky pr.47, Moscow, USSR
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Abstract: Nitration of allyl esters with NOzBF4 proceeds with nucleophilic
participation of carbonyl and yields nitro-substituted oxonium salts.

Nitration of alkenes with NOZBF4 A may yield nitroalkenes1a, 1,2~fluo-
ronltroderlvatlvesqb 10. Here we report results showing that
the interaction of 1 with allyl esters proceeds by electrophilic attack of
NOE at the double bond with nucleophilic participation of the neighbouring
carbonyl group leading to formation of nitrosubstituted oxonium salts.

Thus the nitration of methallyl esters 2a-c with ] in liquid 50, at
-40°¢C produces 2-alkyl-4-methyl-4-nitromethyl-1,3~dioxolenium tetrafluorobo-
rates Ja=c formed as the only products (PMR~data). These salts could be iso-
lated as stable solids, their structure being ascertained by PMR data3 (see

Table).
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Under similar condltlons the reactlon of 1 with prenylacetate 6 pro-
ceeds via formation of unstable 343~dimethyl-4-nitro-1,3-dioxenium tetra-
fluoroborate 25 Quenching of the latter with water yields the mixture of 8
and 9 in the ratio 3:1 (total yield 67%). Rather unexpectedly the same in-
termediate salt 25 (PMR~data) and quenching adduct 8 (yield 43%) were for-
med in the reaction of 1 with dimethylvinylcarbinol acetate 10. Evidently
in the latter case the addition of NOE proceeds mainly in an anti-Markovni-
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Table
Preparation and properties of 1,3-dioxolenium tetrafluoroborates 3a=—c

Compound (R) Yield m.p. PMR-spectra (Tesla BS 487,
() (°c) &0 MHz, Lliquid 80,, 30°, HuDS, %) P
OHHpi Jpp OHNO, C-CH; R -C %+

3a (CHy) 65 54-55 5.41; 11Hz 5.19 s 1,995 2.95 s
3b (n~C3H,) 60 44-45 5,473 11Hz  5.25 5 2,09 5 1.21 t; 2.00 sext
3.26 %

¢ (i~C,H,) 45 B4=65 5.43; 10Hz 519 s 2,00 s 1.53 d; 3.50 sept
i) 317

193~Dioxolenium salts are well-known as stable and synthetically useful
oxonium salts6a. The usual methods of their preparation include intramolecu~
lar cyclisation of B-substituted ethyl estersGb and ionization of the appro-
priate 2-halogeno=- or 2-hydroxydioxolanessc. The salts of the same structure
could also be made by AdE-reaction of allyl ester with strong acids6d. The
examples described in this paper clearly indicate that nitration of allyl
esters with 1 could serve as the method for the preparation of 1,3-dioxole=
nium salts bearing the synthetically useful nitro-group in the side chain.
One might expect that a similar reaction using other cationic electro-
philes would open the entry to other functionally substituted oxonium salts,
The study of these possibilities is now under way.
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