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Abstract. Five N-substituted derivatives of 1,2-methylene-3,4-aziridino 2-phenylsulfenyl cycloalkanes (3a-e) w~e prepared from 
their corresponding epoxy cyclopropanes via ring opening of the epoxide by sodium azide and subsequent triphenylphosphine 
induced cyelization. BF3-induced renction of compounds 3a-e resulted in a rearrangement via a cyclopropyl carbinyl cation 
intermediate. In the case of tosylaziridine 3¢ bicyclic product 5, (tropane skeleton), was formed as the major product. With 
carbamate derivative 3a exclusive rearrangement to fluorocyloheptene 7 took place. Copyright © 1996 Elsevier Science Ltd 

2-Phenylsulfonyl 1,3-dienes I, are now f u l l y  established as useful building blocks in synthetic organic 

chemistry. While most applications to date have been in the area of cycloaddition chemistry, 1,2 it is also 

possible to carry out a number of regioselective addition reactions to either of the two double bonds.la~ 3 These 

have very different reactivities due to a large difference in electron density. 
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Among such addition reactions previously developed in our group are cyclopropanations 4 and 

epoxidations. 5 Recently we reported on the BF3-induced rearrangement of some 3,4-epoxy-l,2-methylene-2- 

phenylsulfonyl cycloalkanes H, to bicyclic compounds of general structure HI (Scheme 1). 6 An obvious 

extension of this work was to attempt the same type of rearrangement with the analogous aziridines IV, since 

this would give access to compounds V, containing the tropane alkaloid skeleton. In this paper we report on 

the synthesis of some compounds with structure IV and their subsequent rearrangement to V. 
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Aztridine synthesis. Epoxide l a  was converted to aziridine 2a via ring opening with sodium azide 7,8 and 

subsequent cyclization with triphenylphosphine. 8 Aziridine 2a was then easily derivatized into either tosylamide 

3c 9, N-methyl aziridine 3b t0 or carbamate 3a. l0 Similarly aziridines 2b and 2c were synthesized from epoxides 

lb  and lc  and converted into their respective tosylamides 3d and 3e (Scheme 2). 

Scheme 2 a 
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3d Tsl~,,. n = 1, 60 % fromlb 

3e Tsl~,.. n = 2, 26 % fromlc 

aReagents: (a) NaN 3, NH4CI; (b) PPh3; (c) CIC02Et, NaHCO3;(d ) Mel, NEt3; (e) TsCI, NE t 

Rearrangement reactions. In analogy with our method for rearrangement of 3,4-epoxy-l,2-methylene- 

2-(phenylsulfonyl)alkanes, aziridines 3a-e were treated with BF3-etherate. In the case of substrate 3e the main 

product formed (45 % isolated yield) was indeed the bicyclic pyrrolidine 4, corresponding to the products of 

our previously reported rearrangements of epoxycyclopropanes (eq 1). 6 However an additional product 

identified as the fluoroamidosulfone 5 was also formed, the ratio of 4 to 5 being 3 : 2. When substrate 3a was 

subjected to the identical reaction conditions as those used for 3c, there was no formation of the corresponding 

bicylic compound 6, the only product formed being fluoroamidoslulfone 7. In the reactions with substrates 3d 

and 3e only complex mixtures of products were obtained. 

R ~ + RN 

S02Ph S02P h S02Ph 

3c (R = Ts) 4 (R=Ts) 60 : 40 5 (R=Ts) 
3a (R = C02Et ) 6 (R=CO2Et) 0 : 100 7 (R=CO2Et) 
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The rearrangement of 3e to 4 proceeds via a cyclopropyl carbinyl cation 8,11,12 which in the case of 3e 

will lead to the favored bisected conformation. Nitrogen attack (path A) will lead to the observed tropane 

skeleton, whereas fluoride attack (path B) yields 5. A similar mechanism was previously proposed in the 

rearrangement of the epoxy analogue lb  (cf. I1 -~ III in Scheme 1). 6 For carbamate derivative 3a only fluoride 

attack is observed due to the lower nucleophilicity of the carhamate nitrogen. At present we can not distinguish 

between pathways B1 and B2 for the fluoride attack although the 1H NMR spectrum of 5 suggests that path 

B2 operates leading to the trans isomer. 13 Since the fluoride attack according to path B2 is bimolecular, while 

the formation of the desired product 4 must be monomolecular a rearrangement of 3e with 10-fold dilution of 

the reaction mixture was carded out. This reaction did not, however, result in any significant decrease in the 

yield of fluoride adduct 5. 
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Other attempts at increasing the ratio of 4 over 5 including changes of solvent, reaction temperature and 

amount of acid catalyst were made. The temperature and amount of acid catalyst did not have any significant 

effect on the ratio of 4 to 5. However, the polarity of the solvent did have an effect on the product ratio and the 

less polar solvent toluene gave a ratio 4:5 of 40:60 (eq 2). This suggests that 4b would be favored by an 

increased polarity. To effect this increase addition of 10 % v/v of nitromethane to methylene chloride was tried. 

In this case none of 5 was present in the crude reaction mixture, however another byproduct (as yet not 

identified) was formed in a ratio of - 35/65 to the desired product 4. Variations in the amount of added 

nitromethane gave no substantial increase in the relative yield of 4 over its competitor. Although the isolated 

yield did not undergo any significant increase when nitromethane was added, the isolation of 4 by flash 

chromatography was much easier than in the experiment where 5 was the side product. With compound 3a the 

addition of nitromethane as co-solvent did not result in any detectable formation of 6. 

h•  BF3" OEt 2 

"Is ~ -78 °C ~ 20 °v ~ 
SO2Ph 

3¢ 

toluene 

CH2CI 2 

CH2CI2"CH3NO 2 
(9:1) 

Ts 

S02Ph $CXaPh 
4 5 

40 : 60 
60 : 40 

100 : 0 

(2) 



3374 

This reaction is to the best of our knowledge the first of its kind reported for an azifidine and provides a 

new approach for the synthesis of substances containing the tropane alkaloid skeleton. 
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