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Abstract: Nitration of ally1 esters with N02BF4 proceeds with nucleophilic 

participation of carbonyl and yields nitro-substituted oxonium salts. 

Nitration of alkenes with N02BF4 1 may yield nitroalkenes 'a, 1,2-fluo- 

ronitroderivatives lb or solvoadducts I'. Here we report results showing that 

the interaction of 1 with ally1 esters proceeds by electrophilic attack of 

NO: at the double bond with mcleophilic participation of the neighbouring 

carbonyl group leading to formation of nitrosubstituted oxonium salts. 

Thus the nitration of methallyl esters 2a_c with 'J in liquid SO2 at 

-4O'C produces 2-alkyl-4-methyl-4-nitromethyl-l,3-dioxolenium tetrafluorobo- 

rates 3a_c formed as the only products (PIKR-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 conditions the reaction of 1 with prenyEtate 6 pro- 

ceeds via formation of unstable 3,j-dimethyl-lc-nitro-7,3-dioxenium tetra- 

fluoroborate z5. Quenching of the latter with water yields the mixture of 2 

and 2 in the ratio 3:l (total yield 67%). iiather unexpectedly the same in- 

termediate salt z5 (PIKR-data) and quenching adduct 2 (yield 4370) were for- 

med in the reaction of 1 with dimethylvinylcarbinol acetate 10 -0 Evidently 

in the latter case the addition of NO; proceeds mainly in an anti-Markovni- 

kov direction. 
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Table 
Preparation and properties of l,+dioxolenium tetrafluoroborates 3a_c 

Compound (R) Yi$y m.p. PMR-spectra (Tesla BS 487, 

' ('C) 80 MHz, liquid SO2, 30°C, HMlX,s) 

cHAHB; JAB CH2NO2 C-CH3 R - C <.+ 

2 (CH3) 65 54-55 5.41; IlHz 5.19 s I.99 s 2.95 s 

2 (nG3H7) 60 44-45 5.47; 11Hz 5.25 s 2.09 s 1.21 t; 2.00 sext 

3.26 t 

& (i-C3H7) 45 64-65 5.43; IOHz 5.19 s 2.00 s 1.53 d; 3.50 sept 

1,3-Dioxolenium salts are well-known as stable and synthetically useful 

oxonium salts6a . The usual methods of their preparation include intramolecu- 

lar cyclisation of R-substituted ethyl esters 6b end ionization of the appro- 

priate 2-halogeno- or 2-hydroxydioxolanes6'. The salts of the same structure 

could also be made by AdR-reaction of ally1 ester with strong acids 6d. The 

examples described in this paper clearly indicate that nitration of ally1 

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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with abs.ether, followed by SO remo- 
val, additional washing with ether, 
vacua at 20°C. Salts 

filtration under argon and dry1 .&g in 
3a_c are extremely moisture sensitive compounds; 

no reproducible analytical date could be obtained. 
3.The observed pattern of PMR spectra is similar to that reported earlier6d 
for various 1.3-dioxolenium salts. The ascribed structure of the cyclic 
oxonium salts-has also been c 
15.08 MHz, CH Cl , 30°, TMS g 

nfirmed by CMR spectrum of 2 (Bruck& WP 60, 

75.9 (CH NO )2 2?.34 (2-CH 1, 
LC.Quenchin$ 02 ihe salts & 

&.::5$-&-5; 
*+), 95.6 (O-C ->, 81.1 (O-CH2), 

with water-et a er affords the mixture of 4a-c 
and a-c; total yield 8 - 0, the ratio 4:5 varies from 17:l for 3a to 
3:l %-- or &. No attempts were made to optimize the yields of both 4a-c and 
5a_co Their separation is easily achieved by distillation. Analytm and 
spectral data for 4a-c, 5a_c, 
bed structures. - 

g and 2 are in a full accord with the ascri- 

5.The attempts to isolate salt2 failed. However PMR spectrum of the reac- 
tion mixture indicates the presence of 
1.73, 1.89 and 2.8 (3H-singlets) and 5. 3 

as the main product /(c,TMS): 

6.a) For a general review see H.Perst, 
-5.6 (3H_multiplet)/. 
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