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Recently we reprted about the first example of a 1.2-hydride shift durmg the generation of a 

vrnyl cation, a process well known for trlsubstituted car&mum ions 2) :Thls was obsermildurlng 

the solvolys~s of cls-and trans-3-cyclop~l-2-propen-2-yl-trifl~~~esulfo~~(tnflate)3! -- 
The 1.2-hydride shLft was found to be a c r o s s the double bond. 

As the first example of a 1.2-hydride shift t o w a r d s the double ixmd we rvrt here on the 

solvolys~s of 3-methyl-1-buten-2-yl triflate (1)l) 

The trlflate 1 was prepared by the addition of trifluorcx&hanesulfonic acid to lsopropylacety- 

leme (2) m absolute methylene chloride at -40 to -50°C')4)5), and purlfledbyvacumtransfer. 

w+R w4r 60 MHz):r=4.90 (d, lH,vlnyl proton cm to the trlflate group, J = 3.8 Hz); 5.04 - 
Kid, IH, vmyl proton a to the triflate group, J = 3.8 Hz, J = 1 Hz); 7.18 - 7.64 (Sept., 

IH, tertiary proton, J = 6.5 Hz); 8 81 (d, 6H, methyl protons, J = 6.5 Hz). 

j_was solvolyzed for 2 d at 80°C m absolute tr~fluoroethanol @FE), 80% and 60% aqueous TFE res- 

spectively. All solutions wre buffered with 1.1 M pyridme. The solvolysls prcducts 2-6 (see -- 
Table) were separated by preparative qx and identified unequivocally either by NMR, IR and mass 

qxctrcmetry or by caqxirmon mth authentic samples. 

Table 

Solvolysis products m 8 of 3-mthyl-1-buten-2-yl triflate (L). T = 80°C, lmffered with 1.1 M 

pyridme, reactiontm 2 d, R = -+CH,-CF, 

Solvent H3C, 73 

/ 
C+CH2 R-C-CH=CH2 

I 
Hi?C=CH2 

H3C 
1 

a3 
4 

&H3 k 
5 

8.8 16.8 51.6 7.1 

34.3 13.0 29.3 14.2 

30.3 6.8 26.3 13.8 

The fonmtlcul of 3-L2.2 2-trlfluoroethoxyl-3-mtbyl-butene-1 (2) (6.8-16.8%; see Table) can be 

explamed by the mtermsdlate formation of the carbenmn ion 8 tich 1s itself formed fran the 

prmarlly generated vmyl cation 2 by a 1.2-hydride ehlft towards the double both (see Scheme). 

The drlvlng force for the 1.2-hydride shift m the solvolysis of 1 is provided by the fomation 

of the mre stable tertmry catmn a. 2-Methyl-3-buten-2-o1, which could also be formed frun 8 
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schenu2 

I-v TFE or TFE/H20 H3:: $ 
H-C-C=CH2 - H- c-c=CH 

/ 
- 2+3+5+2 

H,& &f 
80°C 2------w H3C&H=CH2- - 2 

77 n/ 
-I 1 I 

LlL 3 I! 
was not found. It was shown that tkls alcohol decomposes under the reaction contlltlons with the 

forlmtlon of the solvolysls prcducts 2 and 2. 

The man solvolysis products of j_ are mqxopylacetylene (g) and l.l-dmethylallene (z), both of 

whlchcouldbe formedeither frcmthe mtermd~atevlnylcation~or by a synchronous B-elmma- 

tion. A smll depenaence of the solvolysis rate on the pH-value (cf. k=2.74 + 0.06~10-~s-', 

1.03 Mpyrtime, k=3.68 f 0.19x10-4s-', 2.06 M pyrldme m 60% aqueous TFE at 80.35OC) suggests 

the participation of a synchronous i+elmunation. A 1.2-1xethyl mqratlon tmards the double bond, 

such as is found m the solvolysis of I-tert.butyl vmyltrlflate 4) was not observed m the solvo- 

lysls of 1. The secondary carbenmm Ion whnlch would be formd m such a step would be less stable 

thanthe tertlarycatlon~ 

The solvolysis rates of lwere masmed at 80.35'C m absolute, 80% and 60% aqueous TFE all buf- 

fered with 1.03 M pyridme, usmg a gas chranatqraphx method: k=4.25 2 0.09x10-5s-1 (100% TFE), 

k=l.47 + 0.05x10-4s-1 (80% TFE), k=2.74 + 0.06~10-~s-' (60% TFE). The solvolysis of 1 U-I 60% 

aqueous TFE 1s 6 tunes, and m 80% aqueous TFE about3tmes faster than m&solute TFEur&r 

solar condxtmns. Sme the ~on.zlng power of TFE, m contrasttoethanol 6) , decreases onaddi- 

tmn of water, it nught be expected that the rate muld decrease and not mcrease for a pure kc- 

process on gomg to solutions of hgher water amtent. Thl.5 again indicates the p a r t 1 c l- 

pat Ion of a synchronous @elmunationreac~on. 

z;;=H2 

A ccqarlson of the solvolys~s rate of propene-2-yl-triflate (zj5) with that of 

1 m absolute TFE at 80.35OC sti that 1 reacts 6 tunes faster. In 50% aqueous 
9 F) - ethanoll_reacts 2-3tmzs faster than 9 . - The slightly higher solvolysx rate 

of 1 mdxates a hydrogen participation 111 the rate deternunmg step. 

Fmanclalsupportof thxmrkbythe Fondsder Chenuschen Industrle is gratefully acknowledged. 
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