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Neighboring methoxyl group WeO-1 participation in eolvolytlc substitution rractlone 

is well documentdi, and It is generally accepted that these renotlons proceed via lnter- 

mediate cyalla methoxonlum Ions (1.2). It has been ehown (3.4) that the tertiary oxonlum 

ion I does not open to either a pimary or secondary oarbonlum Ion; however, It has been 

suggested (4,5) that the oronlum Ion has slgnlflcant reaonnnce contributions from the hybrid 

structures depicted below. 

We tish to report evldenoe that the eolvolycdr of the cle-5_methoxy-3-penten-l-y1 

areneaulfonates II oonstltutes an example or a oaee proceeding via MeO-6 participation 

give a 6-membered ring methoxonium ion which does “leak” to a oarbonlum Ion prior to 

solvent capture. 

II, i - -oTs, 

to 
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A kinetic analysis of the acctolyeis of II, prepsred by straiahtfoward syntheses (61, 

shomd that the renctfon ITEE cumpletely dominated f>sti) by methoxyl parttcipation, the 

mag&tude of the rate accelcretfon being Se 1.13 x 10’. This estimate wna calculated from 

the eolvolysis rate of the correspondi~ Wane brosylste, in which methoxyl partlcipntfon 

ie geometrically prohibited, after applyIn a wall oorreatlon ror the difference in solvoly- 

tic reactivity of cis and trans homoallylie areneaulf’onetts (7). The data are ammarized in 

the acu~pan~~ Table. Also, the ais brosylate eol~~lyzes at very nearly the came rate a8 

Table. Aoetolveis of cis- and traas-5-&thoxY-3-Dtnten-l-v1 Broaylateq 

OomDound Temp., ‘0 

Cl0 75 
75 
75 

trans 75 
73 

“lithium perchlorate 

ROBs , M NaOAo , Af 

0.0788 0 
0.0797 0.0831 
0.0850 0.0995 
0.0787 0.0796 
0.0807 0.0034a 

k, ee0.-1 

1.17 ‘It 10’4 
1.33 x 10-4 
1.40 x 10’4 
5.61 x 1O’6 
5.34 x 10’6 

B+uethoxy-1-pentyl brosylate, for which ho-6 participation h*s been demonstrated (8). 

Furthtrmrt, the solvolysie also exhibited some of the chsracttrietic behnvlor of ion pair 

reactions lees below), 

In addition to the kinetic evidcnae that the initially formed intermediate ia the 

0101ethyl-~3-dlhydropyranium ion ITI is the faat that the major eolvolyala product is the 

cycllzed material, A’)-dlhydropyran TV, formed In s. 7ti yield. Significantly, among the 

remaining produuta was found the rearranged allylia uaE)tate, %nethoxy-l-penttn-3-yl acetatev, 

That V ma tomned during the acetolyeia wee demonstrated by the faat that all of the 

acetolysis produots were stable to the rtaotion aondftions, workup, and gas chromatography 

analysis. IIenae, the formation of the aottate V rwuima thot the allvlic cation VI be a 

e01~0lysis intcrmediatt (10). 

In order to conclude that the lntermedistt VI arises directly rrom the oxontum ion III, 

it must be shown that the formation by ion pair return of the all~lic tosvlatt VII, also a 

potential source of VI, does not occur under the reootlon conditions. A study of’ the effects 

of added salts implicated the external’ion pnir IIIa as a discrete solvolytic intermedl~te (9). 

Thus nhen the aaetolyeis was conduated in the absence of added ealte, rcerrangement to methyl 

toeylate occurred es ahown by a low kinetic infinity tlfer of liberated au.lfonio acid and by 

detection of the tosylate by nmr and thin layer chromatography. In the presence of NaOAe or 
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LiClO* this rearrangement was completely eliminated, the theoretical nmount of aulfonlc acid 

beinn liberated. Clearly, the addition of Inert salts diverts IIIa and thus prevents Its 

collapse to the internal ion pair IIIb in which the tosylata anion is situated in the vicinity 

of the O-methyl group. No methyl toaylate is foxmad by subsequent Internal return from IIIb, 

since the added salts inhibit the formation of IIIb. It should be emphsaized that IIIb can 

only arise via a chemically interceptlbls Intermediate (IIIa) and not, e.g., by direct inter- 

conversion of the various Internal ion pair species. If the latter were even partially 

occurring, it would have been impossible to completely auppresa hAsoTs tormation, sines it has 

been generally shown that internal ion pairs are not diverted by added salts (9). 

Similarly, it may be reaaonnblg assumed that the formation of internal ion IIIa (and 

therefore VII), in which the tosylate anion is situated at the back aids of Cd, is also 

prevented due to complete scavenging of IIIa. In short, the scavenging of IIIa precludes ion 

pair return- rearranuemant, a well documented phenomanon la both MeO-5 end McO-6 reactions 

(1,4,8). Sinoe VII is not formed la the presence of added salts, oarbonium ion VI must arise 

rrom the cyclio oxonium Ion directly; 

yurtharmorc, the percent reaction Involving ion pair return to the O-methylene carbons 

of six-membered ring oxonium Ions is very anal1 if not totally negligible. Thus, although IIIa 

is a required intermcdlate in the solvolyaia of II, EE?. lithfum perchlorate special salt erfect 

(which la usually diaenostic of the external ion pair) was detected. Since the scavenging of 

the external ion pair does not manifest Itself as a special salt effect, the implication la 

that the Initial ionization step is essentially irreversible, I.e., that there ia virtually 

no internal return to yield starting toaylata. This phenomenon is similar to that observed for 

the analououa O-methyl tetrahydropyranium ion, end has l~lcally been interpreted aa belw due 

primarily to aterio hindrance to approach at the methylcnc carbons by the sulfonote anion (El). 

Therefore, since internal return occurs at the O-methyl FOUP to the virtual emlueion of 

I-methylane attack, the formation of VII seems very unlikely 11~3eed. 
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The reaotlon may therefore be represented 
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ae follows (anittlng Ion pair species): 

II ” iI 
-0 

b 
l5.7&l% 

Ao 

'0 Aox 

I 

K 

'8% 

VI 3.eM.d 

It may be eetlmated that at least 16 of the product8 arlee via the allylio cation VI, 

calculated from the lmonn yield of V and the known product spread between primary end 

secondary allyllc is&era under limiting @+I.) eol~olyefs conditions (11). The raat that 

allylic cation formation aan compete euooessiully with product formation by dlreot solvent 

capture of the oxonium ion eervee to indicate qualitatively that the energy difference 

between the two ions is quite emall. 
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