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Silver(I) ions are now reccghised to catalyze the skeletal bond reorgauisation of cubyl, 

hcmocubyl, and l,l'-bishauocubyl systems. 
=>* 

These rearraogemants have attracted cm- 

siderable interest because, in a formal sense, they proceed via themally disallowed co2a + - 

02a3 Pathways* !lhat is to say, excited state behavior (in an orbital s-try sense) is 

readily achieved under these conditions. Ihe concerted or stepwise nature of these struc- 

tural isanerixations remains to be established. Nevertheless, it m bs argued that, if the 

rearrengeraants poceed in a staprise fashion, the structural constraints inherent in the 

above structures dohotallowfor the incursion of alternative rebohdingpatms because 

of gecunetricsl constraints. 

We now describe the Ag+-catalysed rearrangement of seco-cubaue derivatives, a structural 

type in which such secondary steric control of reactivity cannot bs operative. This study 

was also particularly cancer-ted with several additicmal meaningful questicms. Initially, 

it was deemed importsnt to establish whether caged campounds less strained than those pre- 

viously examiued w&d, in fact, be subject to structural reorganization. Secondly, since 

the seco-cubane molecule allows for scans degree of stereochemical labeling, an Bnalysis of 

the cansequences of the rearraogement at the sp3-hybridized centers becomes possible. 

Lastly and perhaps most mechanisticLily important, the opportunity to evaluate the effect 

of incremsntal degrees of ring strain on the rates of rearrangement now presented itself. 

Treatment Of endo,endo-diester < with a solution of aohydrous AgClO+ in dry benzene 

resulted in quantitative and stereospecific conversion to the endo,endo-tetracyclo[3.3.0.0 
29s 

-- 
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.04'6]oc~ derivative 5, mp 84-87’; 6’z4 3.72 (s, 6, -a%~~), 3.17-3.38 Cm, 2, %4-CO-), 

1 2 z 

and 1.!~+~?.13 (m, 6, cyclopropyl). The umistakable equivalence of the two carbomzthoxy 

groups in &'-and tie identi~ of this diester with the poduct derived from oxidation and 

esterification of snoutene (2) 
SC,6 

serve to ccnfirm the structural. assignnz&. 

Inlike xmnner, exposne c# the related endo,exo isomer (9 to dilute benzene solu- 

tians of silver perchlcrate led quantitatively to an isameric liquid shown to be 3 8:" 

3.75 end 3.72 (s, 3H each, -OC&), 3.05-3.27 (m, 2, g{X!O-), and 1.52-2.22 (m, 6, cyclo- 

4 s 

IQwYl). !&e presence of two ~~labsarptians, together withtwo cy-carbonyland six 

~yelopwpyl~ota~3,is uniquely ccmsistentwith structure & 

wen6_wiu3 rearranged inthis fashim,exo,exo diester Twas similarly obtained as -- 

the sole product,mp@-72°; 6= cDc13 3.75 (s, 6, -ccH~), 2.77 (s, 2, I&CO-), 2.02-2.27 

COCCH3 
B 

c-3 
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(m, 2, cyclo~a'opyl), aud l.?O-I..%? (m, 4, cyclopropyl). Since each ofthethres products 

results exclusively fran a seco-cubylpecurscr of the sams 8 ~stry,reteutialof 

configuraticm duri.ngrearrauSenmsnt is clearly operative. 

Anslysis of kinetic meas memutsperfonmdoutheAgC1~-catalysedrearrangemeutsin 

anhydrous benzeue at 40°, utilizing umr spectrosco~tofdllarthenactions,g-the 

second-crder catalytic rate law, -d[seco-cubsae]/d~ = k,[~~ubaus][AgC104]. 'Ihe values 

are cited in the table withthe rates of two cubylesters sdded for cmp&risou. 

Table I. Rate Constants at 40 
o 
(Ag.X04, CeKe) 

Ester Relative rate 

1 8.0 x lo5 4.5 

4, 4.6 x lo5 2.5 

6 4.3 x lo5 2.4 

a 
5.5 x lo9 

a 
1.8 x 10% 

310 

a 
Reference 4.c. 

Examination ofmlecularnmdels reveals that substautial steric decmpressionofthe two 

endo substituents occurs during the secoeubsne to secoeuneaue rewt. 'Ihis steric 

strain relief is not reflected in the rate of Iuactuality,thethvee - resu-rvtbf & 

seco-cubylesters aud the mme straiued1,~4iuwbamethozycubsue (e) allresrreuge at cow 

parable rates. We interpet this insensitivity to iuhereut mlecular destabilisatim to 
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meau that a concerted rearrangenmnt is not operative. Clearly, if alleviation of etrain 

were operative at the individual traueition states for these very 8imFlar reactiona, the 

rate sequence would be e> &> $> 62 but thia is not observed. Rather, the rate-determining 

step is probably the result of Ag+-induced rupture of a C-C bond on the cubic surface. Ac- 

carding to thie nachaniem, rate accelerations ehcnild be dependent upm the greater availabil- 

ity of electron deneity at the cite of bond cleavage. In accordance withthis ~mpoaal, 

the rate constant8 for Ag+-induced rearrangemnt of cube, 5 and 9_are 17,000:310:1, 

4c 
respectively. The far greater influence exerted by electronic effects appears reccmcilable 

at this time mly with a stepwise mechanism. We plau to el8bm8te m this point in the 

future. 
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