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REcXNTLY It has been demonstrated that for certain solvolytic reactions It 

is possible to arrange for anchimeric assistance by the n-electrons of a 

remotely located carbon-carbon double bond. Pertinent examples are the 

solvolyses of the ~3-cyclopentenylethyl system I (1,2), A3-cyclohex- 

enylethyl p-bromobenzenesulfonate II (3), ad the 5-hexenyl system III. (4). 

In these cases anchimerically assisted ionization leads to non-classical 

cations. 

c” 
III 

!Chlo current interest prompts us to report the results of 0~ 

preliminary investigation of the acetolysis of 2-(w-5-norbornen-2-yl) 

ethyl p-bromobensenesulfonate (IX%). This system seems especially in- 

triguing because of the possibility that rearrangement tight ucompany 

anchiwrlc assistance to give more than one new tricycllc structun. In 

this event, scrutiny of the mechanistic details should be particularly in- 

formative in regard to carbonium ion theory. 

l Present address: RohmanaHaasCa@any, 5oooFtk&madstlwt, 
Philadelphia 37, Pa. 
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phllic substitution by acetate Ion for 8 atr~cturr like 

ible. !l!herefom, for IVb 8 bimolecular contrlbutionby 

negligible dmTng 8catolysiS. 

RX the 8~dOlySiS Of It%, iOpizatiOn d.et%rly 

acceler8ted. In tllle regard kuntY3t ./%at. IS certainly 

TABLE1 
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vb IS just aiscern- 

acetate ionis 

Acetolysis F&es of 0.01 M @ranobenzenesulfon8tes 

Iv% Bnd vb at 75.00 

- Ad&a&a& 10%. sec.-1 kmsat.Pslit. 

Iv% Rone 17.5Q.S8 14 

o.ol.5 yliaakc 20.2-g.gb I.6 

vb nom 1.2$0.03= __ 

o.a5 Mlvtxxc 1.26d -- 

8Doummrddriftlngrate. Instantaneousk~sevaluatedfrcmtheslopeeon 
8 plot of ti(8/a-x) E.tti; s. 0-65s raactiOIl IWIgS. 

b Illsw ous kbevaluated overaO-&$range. 

C~tqmtedkvalue. 

dInM811Mtantaneous~anddrlftlnSdannard. 
frcm*. 3070$raectioll. 

Steady flrst-ordar k 

of kA /ks (the ratio of 8nchimericall.y to solvent assisted mte~).~ A 

better estimate is 35-4Of ThiSms8lls th8tllUX.e tbsng@ Of the lW3ction 

proonds by way of the n-nnxte. 

It is interesti~ th8t for l??b in pure acetic acid there was a 

continuous drift In rate of more than 35 durlw the -se of the reaction, 

while with added SXCWS SO&m SCatsta this W8S reduced to 2.2. It 18 

' A comparit3On Of IihO ld8tAVO 8chO~Sis r8lzes Of n-butylz-b-benzene_ 
sulfonate (k - 1.4 x 10-s sec.-l at n.o", reference (6) ash WI iprll~atas 
nothlllgunwualinthe ldnaticbehwlor ofVb j l~_wl/k ,. (m) =l.lB. 

4 !Rd v8he C0~~t.S for the irduCtiPe effect of the double bold 8s es_ 
t-ted frcm the data of reference (7). 
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tempting to attribute this difference in magnitude of drift to the preven- 

tion of a portion of ion pair return by sodium acetate (8). At least a 

part of the diminishing rate in pure acetic acid, however, must be ascribed 

to concomitant double bond removal by acid catalyzed addition of acetic 

acid. For norbornene the first-order rate constant for addition of acetic 

acid was 9.07 x lo-' sec.-l at a concentration of 0.005 M E-toluenesulfonic 

acid (the acid catalyst concentration at one-half of the acetolysis of 

ml. In the presence of excess sodium acetate, and hence sodium E-bromo- 

bensenesul:fonate, no such diversio. of the double bond occurred. In the 

case of norbornene in the presence of 0.005 M sodium acetate and 0.005 M 

sodium p-toluenesulfonate there was no double botd disappearance during a 

period corresponding to more than ten acetolysis half-lives of IVb. 

l!he kinetic behavior of Ivb with added sodium acetate is indica- 

tive of extensive rearrangement and ion pair return to a newg-braoben- 

zenesulfonate with solvolyses considerably more slowly. In this connec- 

tion, it was observed for the acetolysis with sodium acetate that after 

ten half-lives only ~a. 95% of the stoichiometric g-bromobensenesulfonic 

acid was liberated. During an additional twenty half-lives the value 

became stoichiceletrlc. 

product frcsu the total acetolysis of IVb with excess sodium ace- 

tate atT>Owas recovered and reduced with lithium aluminumhydride. Analy- 

sis of the reduced material by gas phase chroanatography showed a mixture 

which contained only ~a. 5% unrearranged alcohol IVa. Moreover, the rear- 

ranged prcduct consisted of four other components in the approximate ratio 

of 1:2:8:2, in the order of elution.5 AU of the components had simitir 

retention times. !lhe unrearranged alcohol IVa and the latter two compon- 

ents, so far, have defied complete separation on a number of gas phase 

s The sample of alcohol IVa used to prepare IVb yas >96$ pure according to 
gas p&se chromatography. 
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chrcmtcgraphic c01ums. Examination of the lnfmred s.pectrullIofthe re- 

ihlcedproauctdxture reveald a straw hyd~labsorption at 3 .O p. Ao 

abmrptlon bad was detncted at 3.3 p, a value diagnostic of cthylenlc 

C-E stretchi~ vibration (9). Only a trace of a bad was visible at 14.0 p, 

a region presumed to be cburacterlstlc of a &-ethylenic double bond (p&O). 

The unsaturated alcohol IVa (and its precursors) showed a meUrn Intensity 

bad at 3.3 p and a strong abeorption near 14 w. At present, the exact 

identity of the rearzwgedproduct alcoholehas notbeenestabllshed. 

The kinetic result.6 and the multiplicitq of products indicate 

that more than cm discreti osrboniumioninte~a~lslnrrol~ln the 

solvolysis of Ivb. Two attractive a DhXi possiblllties are the non- 

classical csrbonlum ions VI and VII. Tricyclic ring systems which are 

lildyto result frantheselntermedlates are VIII, M andX. Wears now 

pursuing the idantiflcation of the products and the elucidation of the In- 

tlmate mechmlistic aetidls of solvolysis. 
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