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To obtaiu a cmparimnbetweentheisotope poeitiou rearrmgme&,s 

acoompa+q the d- audT-routento the norbon@ cation, the scetolyai~ 

aud f-lysia of 2-(A3-cPolopente@)-2-'4 C-ethylpnitrobenrmmvulfonata 

(I)wsre~tudiedPndtheresulting~~tsofr~rcmgcm4at~edwith 

those reported by Koberte aud couorkera (1, 2) for the aolvolyeec~ of e 

2,3-1%2-2-norboruyl broeylate (11-m-2,3-%,). I ua0 prepared frcm 

l&romocy~lopmtme (3)auddiet~12-1401ulm*te*3 byproceduresprevioadl: 

described (4). Solvolyses were carried out at 60. for 30 hr. in reageut 

grade, glacial acetic acid or SS-l(X$ formic acid. The product, II-O&- 

14C or IIa14C, wae couverted to II4-% which warn degraded (2) to 

cibcyclopentaue-1,3-dicarboxylic acid (III) to cis-cyolopantaue-1,3- - - 

di.sndne(IV)to succinic acid (@to ethylenediamine (VI). Measurement 

of the %-activities of III, IV, V and VI, with IV and VI assayed a.v their 

respeotive dibensemides, gave data from which the 14C-oontents at C-2,3 

2 Supported byagrantfromtheKational Besearob Councilof Canada. 
Canadian Industries Limited Fellow, 1964166. 

*3 Supplied by Pew E&lend Nuclear Corp. 
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&-oml8 

obaorvad 38.5; 37.1 0.4; 1.4 23.8; 25.9 37.3: 35.6 

kkhlulatadb 37.9 0.9 24.4 36.9 

?_lp.iS 

obnrv8d 31.5; 31.4 2.8; 4.0 26.0; 26.9 39.7; 37.7 

-tadb 31.4 3.4 26.7 38.4 

If #01volym~ cf I were tc give rim to tbo lmrbcrnai~ lcn VI.&, or 

itr aquivalamt of a pair of rapidly aq$Ubr&ag ckrdcal ions VIII8 and 

vtub, without further ro&rrongQQt, the 14c-mml would be lccatod c& 

atthe C-5 podtlm of the produot. Therem~X~laTabloI,homer, 

definit~indloate ataaire %aor~. 

ubi.10 it ia not pordble to diHereltiate betlmal the nonolMdaal 

iOn urd r@Q U@litWbtill& o.hsdod iOnB 0010~ inr, the obmwved 14C- 

distributloar,nonolamioalioaawill beutlUsad in the followlug dlmurdon 

since Bartlett aud ooworkcr (5, 6) have raoatlyprovidai strong avIdmoe 
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for the ayaotrioal norbrIlalilm Ion (VrI) as oa lntomadlato in mol.-r 

of I. The initm.ly romed lc0 VrIa m give rioa to a peoduct with the 

label at C-5 or it my tiergo 6,2- and 6,1-hydride &lftr to VIIb md VXXo. 

The poductc4fravIn~ vxusvIIo*ouldhavethelabel equallyloohld 

at c-3, 05 and c-7. 3*24dride mhlfttogetller with VIIbo vIX&ovXIo 

wouldrmder all sevm carbonpoaltiom equivalent. lppvot~dltho~ 

proceree8 could occ~~cathe~~~l~tiooi~g~~~trd~th~6-rotlt~ 

(2, 7, 8). The optimum oombinatioa of the three pwoemea of (1) -0 

OqlliTalQceofall c.arbonpoeltion6, (2) rwotionlahvXB,md (3)rmoticm 

with VII-b 0 VIIa = VXIc will, however, still le8ve an (1~~868 of oboemad 

uC-aotivitp at C-2,3. To aocomt for this, pro~ee.e~ (4), ocmdsttiag of.8 

concerted rearrmgmmntinvolving action of the solventwith thofnoipimt 

Ion, poe.eiblydeplctedbyAa or Xb,ic~tQtatiwlypropoeaL If ocntrlbutlom 

from theas processes (I), (2), (3) and (4), rw~~tiyely, war@ 3%, l2%, 72% 

and l3% for 8cetolp?i8 and l2%, IO%, 75% and 3% iOr fordyair, tha oabubtd 

%diotributioar are in goad agraomat with tJw abm~~~wl romalta (TWO f). 

An altermtiva iiat~tion of the obmrmd tistributiaaa 10, 

howmar, poadble. Ica 9ffA~rM'rM@toWbti aQ@-~tadiial 

X. Pmdwts fromXandVII,reapeotively,wouldhavethe lkUbellooatd 

at03 and05 and at03 and C-7. 1l the contrlbutiam froa the ret of 

alternativs proces8sa of (1) complete equlvC&moa of all oarboa polmiollr, 

(2) reaction with VIIa, (3') reaction with XI md (4') rowtiou with VEEbr 

respectively, were 3%, 23%, 26% and 48% for accrtolmia and U%, 32%, 6% and 

Sop for formolyaiis, the MIIN c&&ted lk-di#tribution~ given in Tab10 I 

arealeo obtained. 

A possible differentiation betwean proceroe~ (l), (2), (3444) ab 

(l), (2), (3'), (4') may be conddered on the following groundr. The remiltr 
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fro the aoetoQela of XI-OBe-2,3-%2 (1, 2) could be ex@ained b reaotlom 

with lone aml.ogow to VIIa and VxIb * VIIa ri VIIC (prooemwe 2 aM 3), but 

not by rwctioae with lane ulalogoua to VIIa, I and VIIb (proceeeee 2, 3’ and 

4’). lbreover, If poce~eee (l), (2), (3’) and (4’) were obtrined in the 

Ilolrolyees of I, there ie no obviously ream for the rlre end fall, reepectivel: 

In the extmtr of product formation from VIIa and X l e the eolvent ir changed 

pram acetic to fomic mid. Xf ~ceeaee (l), (2), (3) and (4) me operative, 

the obrerved b.Qhes wntributlon of eoneert6d rearrangment (prooerr 4) in 

aaetol@.e than in formo~eie wuld be condetcmt dtb the more nuoleophilio 

nature of aoetlc acid. Q thee0 groundeD prooeewe (0, (2), (3) end (4) 

w be preferable to (l), (2), (3’) end (4’). 

The preeent reeulte Indicate that a dlffermce In ieotopio ecrq 

doer ealet In the 6- and v-route0 to the norbornyl cation. If the txmoerted 

rearrangement lXa or IXb prove8 to be valid on further experlme&,ation, lta 

involvanent In eolvolyrea of I and not II~B&Z,3-%Z2 could be the reeult 

of a greater contribution of XXa to the hybrid Ion praduoed by the r-route 

(af. ref. 9). Other @torn that may cauee eme of the differencee betwe~ 

the present reeults and those of Roberta and coworker8 (1, 2) are that the 

leaving group6 in the tuo syetw etudlecl are differmt and that unlike the 

earlier work (1, 2), no acetate or formate iona were added to the reactian 

mixture during the wlvolyree of 1. 

The remAt reported in thla -cation together with the obeervation 

of only minor secondary u-deuterim kinetic leotope effect0 (4) west that 

hydride ehifte (and the concerted rearrangem,ant) take wee requentially 

following VIXa rather than competitively ulth VIIa (2). A &&Ur conclueion 

was also ardved at recently by l&m&i, Bor&ilr and Suoko (10) from their 
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w aquootu l oat5.0 &old. 
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