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The intenae studies of aolvolyaia reactions of suitable vinyl derivatives have shown 

that the vinyl cations formed se intermediates do not differ in principal from satura- 

ted (tri-aubatitutsd) cations?). Reactions, which have been obasrvad with tri-aubatitu- 

ted carbanium iona, such as raarrangemant, substitution and elimination reactions have 

alao bean observed during the aolvolyeia of vinyl trifletea 2) or vinyl nonaflates 3) . 

With vinyl cations generated by aolvolyaia reactions two typea of rearrangement are 

known: Rearrangamanta of groups towards the doubla-bond and rearrangemanta of groups a- 

croaa the double-bond 214) . In both caasa, in which the shifted group csn ba either sn 

alkyl or an aryl group, tha driving force for the rearrangement la the formation of the 

more stable vinyl cation. Rsarrangamenta of thia type have been obaervad in the solvo’r- 

gy555 of acyclic or cyclic vinyl triflataa and nonaflataa 2)4) . 

To our knowledge, a 1.2 - hydrida shift, which ia very common when tri-substituted car- 

benium ions are generated by eolvolyaia reactions 5) , have not been observed in tha aol- 

volyaia of s vinyl compound leading to the formation of a vinyl cation 6) . We report 

here the solvolysia reactions of cia- - and trana-3-cyclopropyl-2-propen-2-yl-trifluoro- 

mathaneaulfonata (Triflate)(l*2) in which, under the stabilizing influence of the l3- ,), 

cyclopropane ring, a 1.2 - hydride shift acroaa the double-bond occura. 

The cia- and trana-trifletea 1 and 2 reapactively were prepared by treatment of cyclo- - 

propyl acetone (8) with trifluoromethaneaulfonic acid anhydride in methylena chloride 

and pyridine for 10 hra. The resulting mixture of triflatea waa purified by column 

chromatography and distillation. The triflataa 1, 2 and 3 are obtained in a ratio of 

1:2:2.2 and ware separated by prsparativa gas chromatography; the structures and confl- 

gurationa of the triflstaa were datarmined by NMR spectroscopy (CC&,; 60 MHz). Cis-1: 

f=5.03 (d, IH, vinyl proton, 519.5 Hz), 7.87 (a, 3H, methyl protons); 8.72 (m, IH, 

tsrt.ring proton); 9.10 - 9.58 (2 111, 4H, cyclopropane protona). Trans-2:?= 5.36 (d, IH 
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vinyl proton, J=9.5 Hz); 7.94 (8, 3H, methyl protons); 8.31 (m, IH, tert. ring proton); 

8.95-9.60 (Zm, 4H, cyclopropane protons). - z:r=4.90 (6, ZH, vinyl protons); 7.78 (d, 

2H. -CH2-protons, J=6.5Hz); 8.78 (m, IH, tert. ring proton); 9.28-9.93 (2 m, 4H, cyclo- 

propane protons). 

1, 2 and 2 ware solvolyzed in 60 and 80% aqueous trlfluoroethanol (TFE) buffered with 

pyridine for 3 days at Bo’C. The solvolysis products are shown in the table. The sol- 

volysis products 4 - fi for each run were saparated by preparativa gas chmmatography 

and their structuras prooven unequivocally by IR, NMR and mass spectrometry or by com- 

parison with authentic samples. 

A5 ia shown in the table, the trans-2 as wall as the cia-isomer 1 yield a considerable -- - 

amount of cyclopropylethyl ketone (1). The formation of 1 can only be explained with 

the intermediate formation of the vinyl cation 2 genarated In the solvolysls of either 

the triflate 1 or 2, which subsequently rearrange by 1.2 - hydride shift across the 

double bond to form the cyclopropyl vinyl cation 2 which reacts further to form the 

cyclopropylethyl ketone (~).(Scheme). The idriving force for this particular rearrange- 

ment including s 1.2 -hydride shift is the higher stability of the cyclopropyl vinyl 

cation s compared to the vinyl cation 2. Ths comparatively high stability of cyclopro- 

pyl vinyl cations such as 2 has been demonstrated in many of the solvolysis reactions 

of suitable! cyclopropyl vinyl derivatives 7) , as well as in the rearrangement reactions 

of homosllenyl compounda 2) . The relative amounts of the hydride shifted product are not 

vary much different between the trana2 - and the cls-triflate \J . This indicates that -_ - 

the hydride shift 242 occurs in a vinyl cation which is free of its leaving group and 

in which the stereochemistry betwesn the trana- and cls-isomer is already lost. Other- - 

wiss one should expect a higher degree of hydride shift in the triflata 2. In ad- 

dition the relative amount of 2 doas not change very much going from 60 to 80% TFE. 

The main solvolyais product of the trans-triflete 2 is I-cyclopropyl-propyne-I (5) which 

can be easily toned from the intsrmedlate vinyl cation 2 but also by s synchronous l3- 

elimination. That a hlgh degree of vinyl cation mechanism Is involved in ths solvoly5is 

of the trans-isomer 2 showa in a comparison of ita product analyeia with the solvolyais 

products of trans-3-buten-2-yl-triflate (90% aqueous ethanol) ‘). While in ths latter 

case the only aolvolysle product was the corresponding acetylene (2-butyne), g in addl- 

tion to the hydride shifted product 1 eolvolyzes with formation of 1.5 to 2% cyclopropyl- 





1640 No. 17 

participataa in the rata determining step of the aolvolyaia. On the other hand, the 

rata differanca of 2 and 1 ia not as large aa the rata diffaranca batwaan tha trana- 

and cia-butenyl triflstae (ktrana/kcia = 40) a) and in which the trana iaomer was con- - -- 
aidered to react completely via a synchronous elimination mechanism. In respect to the 

triflataa 2 and 1 the lower trana/cis rate ratio is in agraament with a high degree of -- 

vinyl cation formation also in case of the trana-isomer 2. 

3-Cyclopropyl-I-propen-Z-yl-triflate (3) which waa also formed when 1 and 2 were aynthe- 

sized from the ketone fi waa also aolvolyzed under the same conditions. The formation of 

17 to 19% of the ketone fi and 25 to 27% of the allena 2 point to the formation of an in- 

termediate vinyl cation in the 5olvolysis reaction. On the other hand, no product is 

found which originates from a hydride shift towards the double bond and which could 

transform the initially formed vinyl cation 11 into the cyclopropylcarbinyl cation 12. 

D- CH2-i&H2 - I)-LCH=CH 
H 2 

11 12 

The absence of the rearrangement reaction _ll_-g shows, that there is no participation 

of the hydrogen on the saturated carbon atom next to the intermediate vinyl cation. 
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