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Recently3 we have examined 3,3,5,5-tetr8methylcyolo- 

hexanone (I) and bicyclo[3.2.1]octanone-3 (II) as models for 

the operation of the Reflex Effect. 
4 Ae a continuation of 

this investigation we Were interested in the solvolysis of 

the tosylates derived from I and II. Accordingly, we have 

prepared eXO-3 and - -3-bicyclo[3.2.l]octyf tOSylat88 (III 

and IV) and 3,3,5,5-tetrametbylcyclohexyl tosylate (V) and 

Studied their aC8tOlys8S. 5 The kinetic data are assembled 

in Table 1. 

III X = OTs IV X = OTs V x=OTs 
IIIa X - OH IVa X=OH Va x - OH 

K - Hydqogen in all cases 
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TABIJXl 

Acetolysie Bates of Constrained Cyclohexyl E-Toluene- 

tiulfonates 

Towlate Temp..% &, sec.'1 AH kcal. AS e.u. -- 

FXO-FBicyclo- 25.0’ 4.87 x IO:~ 25.6 -2.4 
50.0 9.71 x 
70.0 1.07 x 

104 
90.0 7.71 x 10 104 

Fsdo_?+Bicyclo- 22.8 -6.2 

3r3,5,5-?Cetra- 25.0a a.59 x 
methylcyclo- 

g:: 102 27.4 1.0 

hexyl (V) 
;*g = $5 

90.0 3:55 x IO4 

%alculated 
rates 

However, in order to evaluate the observed rate con- 

stants, knowledge of the ground state conformations of the 

tosylates is required. The sterio effect of the ethane 

bridgeand the two pairs of geminal methyl groups could gen- 

erate boat-famed oyclohexane moieties, especially in the 

case of IV and V. 

As can be seen from Table 2, the ohemical shifts and 

vioinal coupling constants of the tertiary carbinyl proton 

K in the alcohols corresponding to III - IV, viz., IIIe - 

Va, are invariant with temperature. 6 Moreover, the mul- 
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TABLE 2 

Chemical Shifts and Coupling Constants of Substituted 

Cyclohexanols, O" - 120°6 

compound Signal due to Proton K 

IIIa septuplet at 225 C.P.S. 
Jaa = 10.5, Jae = 6.0 c.p.s. 

IVa 

Va 

$2an>;;B,tza; fj3f ;ey. 
Y . . . . 

Triplet of Triplets at 228 c.p.8. 
Jaa P 11.25, Jae - 4.25 c.p.e. 

tipllcities indicate that the cyclohexans moiety is locked 

firmly in the chair conformation. Therefore, by extension, 

the toeylate configurations in III - V are as depicted. 

The acetolysis rate at 25" of tetramethylcyclohexyl to- 

sylate (V) is about the same as that of cyclohexyl tosylate 

(VI).7 Both 5-endo and +exo-bicycloC5.2.1loctyl tosylate - 

are one hundred, and ten times faster respectively than VI. 

Both these rate enhancements are quantitatively compatible 

with steric acceleration due to the ethane bridge.8 

It is especially significant that the 

acetolyres faster than the exe - (III) by a factor of ten. 

Brown has proposed that the rate of solvolysis of exo-2-nor- - 

bornyl p-bromobensenesulfonate is tnormal', whereas that of 

the endo isomer ir uncommonly slow due to "steric hindrance 
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to iolJim3tion”. 9 Sinoe models and the n.m.r. data indicate 

that III and IV resemble geometrically z- and w-2-nor- 

bony1 fosylate,it vould appear that the aforementioned pro- 

posal, 111 true,must constitute a speaial ease, as it clearly 

does not apply to the order of the diflterence in ratedemon- 

etrated hy E- and endo-3_bicyclo[3.2.1]octyl tosylates 

(III and IV). 

Analysie1o of the oomposition 

from the acetol@.e of III, IV and 

mative (Fig. l).ll !Phe formation 

of the products formed 

V is particularly infor- 

of end0 as well aa exo- - 

III (exe)-+ 35.8 00.0 642% 
6Ac 

IV (endo)--_j 44.0 34.5 21.5% 

OAc 
17.8411 

.Figure 1. Products formed from III, IV and V on acetolysis" 

acetates from the endo to&ate (IV) indicates that there may 

be some degree of solvolytic epimerixation of IV.12 lfever- 

theless, the predominanoe of the exo acetate undoubtsdly ori- - 

ginates from the baakside attaok of solvent on IV. 13 It is 

remarkable that in the case of the exo tosylate (III) the - 
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eubstitutea product is exclueively the endo acetate. Brown 

has attributed the predominant formation Of exo product on - 

sol~olysis of exo-2-norbornyl p-bromobenaeneaulfonate to - 

*eteria hindrance to endo substitution@@. 9,14 This inter- 

pretation is at variance with the etereoohemical result of 

the aol~olysie of exo-Fbio~clo[J.2.l]ootjl tosylate (III), - 

the e side of which appears to be just ae hindered as 

that of the 2-norbornjl system. 
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