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In CQlmectiaA with no84l88ric8l c~onium lolu, fQetem II vae of 

ilatereotforc~8onuiththe cmti-7-norbor analug I tithe 

-OildO-MAdO 6J%td III. m Could 8IltiCipsta gX'I38tencbimhriC 

8cceler8t%~Of ioam8tionOf maltable n-&d.Y8fiYeS, withfOmutiOnOf 

l xwl8ti*uni~ hcmcyc~~l Y8r.htyOrc8rbOnimaiOaIv. 

Alcah~l II-OR h80 mw been prepared through the Diel6-Alder conden- 

rhionaf~ atem tith~tl-7-no~or tot-1 

alther4, b.p. eg-93. (2.5 lab), n25D 1.4865, under nitrogen 8t 2l5O in 

thoprweace~fdipher@amine. C~~~lylJieOfthefractiOnOf 

th prduct tith b.p. 105-130' (2.5 nnn.), followed by recryutallitatlon 

ti 6dlhEtion, led@ to dcoholl) II-OH, m.p. 108-log'; p-nitrObeW8te4, 

mmp. 131-1j2*; p-tolwne~~4, map. 102.5-103'; p-brcmb- ailron- 

w&e4 II-cm, mop. 96-97' (doe.). 

‘ne8emch aponmred by the Office of Ordnance Reoearch, U.S. Anw. 
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A non-cisssicel ~omocy~lop~o~~yl cation 5 

V-OB8 Iv v-OAC 

Iva Ivb 

Brambenzcnesulf~X-OBe ieveryreadiw, inacetolyeia, the 

flrfbt orhr re&e mastedibe~ (2.38 + 0.02f x l0 -4 
6ed sf 25.0.. 

Ion pair return twmpanies the aceto&wis, l2$ of a lees reactWe brawn 

benzenemlfonat@bei.ngformed. The acetoly6is rate cm ofthh 

laftar lsuwr,mca8urdaiterthe aolvolmie of XI-UBrrwm ooqplete, was 

(8.9 2 0.3) x low5 eec? at 75.0”. 



6 A non-clmsical hoaocyclopropenyl cati.on No.25 

of the acetate (A-OAc) and the derived alcohol4 (A-OR), m.p. 80.0-81.5'. 

The acetolyeis rate constant of the bmmbenzenesulfonate4 (A-ORE) of 

this latter alcohol, m.p. I..u.~-~.3.8', is identical with that of the 

isomer ronnsd from II-ORB during its acetolyeie, being (9.12 f 0.08) x 

10-5 I?&5 at 75.0' and (3.85 2 0.04) x 10s6 set? at 50.4'. Further, 

no visible rearrangement, occurs in acetolysie of A-O& only A-OAc being 

regenerated. 

It is quite clear that A-OAc and A-OBs, the saturated isomers of 

II-OAc and II-CiBs fonmd during acetolysls of II-CiBs, have the V-struc- 

ture. ~~,bromDbenz~nesueA-~sierecoveteauncbsngedfmman 

18 hour treatment with potassium t-butoxide In refluxlng benzene, no 

elimination being observed. Under these conditions, the oleiinic group 

Is introduced moothly Into other bicycloheptyl derivatives5. Further, 

the A-ketone l'rcaa oxidation of A-OH showed no detectable deuteriwn ex- 

change on treatmeat with 0.05 M sodium methoxide In 95% tetrman- 

deuterium oxide for 51 hours at 50'. Under these conditions, ketcme VI, 

obtained by oxidation of the corresponding alcoho16, excwes rapidly. 

The behavior or A-Ol3s and A-ketone is in accord with the position of the 

OBs and ketone groups in structures V-OBs end VII, since these would re- 

quire adoublebondorthe enolateiontobe foxwd atabridgehead. Fin- 

ally, the carbon skeleton of V Is confirmed by conversion of ketone VII 

to hydrocarbon VIII. Treatmentofketone VII with ethylene dithlolunder 

forciag conditions converts it to anethylene dithioketd. ByRaney 

nickel desuUurisation the latter is reduced to a saturated hydrocarbon 

whose infrared spectnmandvaporphase chrcemtographic behavior are 

’ (a) S. Wiastein aad% T. St&ford, J, Am. Chew 8oc.B 505 (l957)j 

(b) 8. Winstein and C. 0 rdromerru, s. 3 2084 (19&T; (c) E. T. 

Stafford, F. Qadient and R. Hansen, unpubEshed work. 
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No.25 A non-classical homocyn,loprop-,n,yl cation 

VI VII VIII 

lx X XI 

identical with those of -carbon4 VIII obtained by hydFogenation of ole- 

fln7 XI. The latter olefin is the one related to the Ywlakd" alcoho13~7 

x, OneOftJle lmportsntmarrenged saturated products of solvolyda of 

aystem31110rbmmobenzenesuJfonate71X. 

While rate of ionization in the II-eystemis not up to that observed3 

with III, it ie nearly the mm? as that for anti-7-norbomeny12 (I). The 

rate constants observed with II-Ul% or II-UBs are lower than those for the 

anti-7-norbornenyl analogs by a factor of only ca. 4. Thus, II-OBs lon- 

2,5c lzea mre rapidly than 7-norbomyl bromobenzenemlfozxkebythevery 

large factor of 10". 

The anchimericaUy accelerated iozxLzatlon of II-OBs premmably leada 

to the non-claseical cationic structure IV, which me~r be regarded 88 a 

cyclopropenyl cation In which 3-carbon segments have been inserted in each 

of two sidee. The homocon$.agation in ion IV, involving electron delocali- 

7 L. de Vriee and S. Winstein, 



8 A non-classical homocyclopropenyl cation No.25 

8 Z8tiOa 8CLcro88 illteI'W&ZIg C8fbOIl 8tCUU8 , iew8ve-machanic8lly8nalogoua 

to th8t In cycloprope~lg, eXCqt thtrt lr3- 88 Veu 86 l,h3~~i8p and 

eXch8nge lntegr8lr8reinvolved. Ae illustrated in IV8, the 8xee of the 

p-orbitcrlr on the three c8tlonic carbon atom6 8re each turned c8. 90' 

from their orientation in cyclopropenyl. The situation ie quite 8n8l.o- 

gow in the non-cl8eeical cation deecribed by Le8l end Pettitlo. 

The e*leet nwh8nism of formetlon of the single eolvo&316 product 

from II-U& 8nd V-ORe lztvolvc6 eolvent 8tt8ck on csrbon 8tOme c-6 and C-7 

of ionIv, ratherth8noa 8 further re arranged species euch 88 IVb. !Chir 

point ie subject to stereo&e&al check. 80 the etereochemietzy of eol- 

volyeie of V-OBs ie being exemlned. 
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