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A frequently lW5 considered oompeting meohsnism with the vinylio SE1 solvolysis (eqn. 

1) is a slow eleotrophilio addition-elimination,6 followed by solvolysis of the saturated 

adduct (AdE-SN) (eqn. 2). This route, whioh may operate even in aqueous ethanol, 
2b 

Should 

R?R2CXR+i 
slow 
-x- ) 

Rh2C=CR 
$1 +Y- 

> Rh2C=CRlY SNl (1) 

Rb2CXR% v-++ R3R2CR3R?X +'- > Rh2CH-CRIXY -Hx, Rh2W?Y A$-SE (2) 

be more importsnt in the more acidic oarboxylic acids. Sinoe carbonium ions are formed by 

both routea, differentiation between them is not always easy. While the dominsnoe of the 

SN1 route is suggested by several criteria4 for msny systems, the autocatalysis in the 

unbuffered solvolysis of AnOBrXH2,3 the log k - pH profile in the solvolysis of 

~H2NC6H4CBrXE2 in acidic media, 
2b and the k OBs/kOTs of oa. 0.3 for several formolyses 

of arylsulfonatesla point to the A$-SN meohsnism for these systems. E wish now to report 

the operation of the Svl mechanism even in the highly acidic. highly ionizing #-Ed low 

nucleophilio trifluoroaoetic acid (TFA).7 

Trifluoroacatolysis of 1-enisyl-2-methylpropen-l-y1 tosylate l-CTs and brosylate 

l-OBs in dry TFA (containing 3%: of trifluoroacetio anhydride) gave only the corresponding 

trifluoroaoetate.2. 8 
W 

However, in "dry1 aoid,g both 2_snd enisyl isopropylkstone Awere 

formed, isolated end identified. 8 The percentage of 3 in the product from the "d.rys aoid 
W 

was (by u.v.) 1-s. Higher peroentage was obtained by using "aged" acid and lover 

percentage from TFA which was kept for 24 hrs. with 1:; of the snbydride. When the TFA 

is O.lK in added water, &is formed in28$. 
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Trifluoroacetolysis of 13 and l- in unbuffered TFA gave a mixture uith Amar at 

348 snd 278 nm. In TFA oontaining O.OOlM of NaOOCCF3 Xmar is 274.5 nm, an absorption 

ascribed to Awhioh has Amar 262.5 nm (f=16,700) and 275 nm (f=10,300,sh) in oyolohexsne. 

The maximum at 348 nm (with apparentE=g,300) is formed also on dissolving$ in TFA end is 

asoribed to the ion 4 formed by protonation of& For oomparison, pmethoxyaoetophenone 

ha%tu 
at 271.5 nm+L EIxIH,~~ 282 nm in 44% H2S04,11 and 340 nm in 9% H2S04,'l and we 

found 1 mB;L 342.5 nm in TFA.12 Apparently, the introduotion of the weak base NaOOCCF3 

shifts the 3 4 
, vu 

5 equilibrium towards 3. 
bw 

The kinetios was followed spsotrophotometrioally at 348 nm and oocasionally at 274.5 

nm, and the same kl for lswas obtained at both wavelengths. The reaction was somewhat 

faster in the presenoe of NsCOCCF3 and slightly slower in CF3C02D (Table). For l*, 

&R+ = 20.3 Kcal/mole and M* = +6.4 e.u. 

N.&r. of reaotion mixtures, quenched rapidly at 0' with CH2C12 - aqueous NsHC03 

mixtures, showed that the A/ 2 ratio is approximately constant along the reaotion. l3 A 

muoh slower 3-2 transformation (initial 

socompanies the solvolysis. 14 

The following mechanistio points suggest 

k+8. 1O-7 se0 -' at 15.5'C, by u.v.) 

aooording to eqn. 3: (a) ~-OB$kl-OTs = 2.27 
-“vw‘-va 

Me2CX(An)OTs 
‘r 

‘PFA 
m 

sn SN1 solvolysis via the vinyl cation 5 
*' 

at 15.5'C, a value close to the 8ug@sted 

"2O 
3 Ne2CHCOAn 

7 0 
Me2CX-An 

1 ai -0OCCF3 , 

@ 0 
Ne2CHC(OH)An t--$ Me2CH-C(An)=OH 

4 
W 

c 
\ 

slow 

Me2C=C(An)OOCCF3 (3) 

ZI 

value of oa. 3 for SN1 reactions, la,15 which should be contrasted with the ratios 

O.Z+O.)O in RC02R for the AdE-SN reaction.la Our ratio is lower then those observed for 

Lin trifluomethsnol (2.83), 5C$ Ad3H-5q HC02H (3.56) or 7C$ acetone (5.03),16 and may 

result from the solvent-dependency of 6, values of the leaving group. l7 (b)The solvent 

isotope effect (SIE) kCF co H/kcF = 1.07 is incompatible with a slow proton transfer 
3 2 

co D 

3 ?b according to the AdR+iN mechanism. Reported SIE for TFA in detritiation and 

desilylation where proton transfers are rate determining are 1.75 end 6.2,respectively. 
18 

(c)The solvolysis rate of 1%~ increases on addition of NaCOCCF3 while the addition of 
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Table. Trifluomacetolysis of l-OTs snd l-GBs -- 

4041 

Compamd T,'C 103p,seo-1 Compound T,'C 103kl,seo-1 

l-OTsa 15.5 7.8oto.02 d,c 15.5 8.81k.23 

l-OTsb 15.5 7.89k.03 l-OBsa 15.5 17.7ro.07 

&&S 25.1 26 7ti 15- l-OTs 25.1 28.6%.4' 

a Measured at 347.5 nm. 
b' l 

Measured at 274.5 nm. O Solvent ocntaining 0.053M 

BaOOCCF3. a In CF3CG2D. ' The amount of adventitious water in the O-E and in the 

O-D acids is similar, es judged by the percentage of 3,formed. 

TFA to 1-hexene is slightly retarded in the presenoe of BsOOCCF3.19 (@Extrapolation from 

the linear Winstein-Grunwald mY plot for the solvolysis of l_OTe in AoOE-EK$H mirtures 

(m=O.68) 
16 

gave T=3.8 for TFA. This is reasonable in view of the values estimated from 

data in ECG2R solvents for other systems: e.g., 3.6 for o(-phenylethyl tcsylate, 
20a 

4.25 for kh of n-propyl tcsylate, 2ob snd 3.05 for neopentyl tosylate. 2Gb Although rate 

aocelerations in TFA are frequently asoribed to enhanced neighboring group partioipation, 

we have yet no data on this question in our system. 

The solvent affsots on the solvolysss of& and related systems 21 will be soon reported 
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the AdE-SN route is higher than m for the Sglroute, the two mY lines may interseot 
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