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Abolrucl: Treatment of the aoetylenesube.tihHed cycbbutanone oxime ether (1) with @QSi)3SiH leads. in 
ane pot. to the bicycle (2.70%) by way of a novel daihlering expausiuncyclisatkm process involving aminyl 

radical- 

Radical mediated cyclisation processes, including those leading to polycycle constructions via 
consecutive rlng forming reactions, ate now embedded in the annals of con&mpomry organic synthesis method 
and design. In recent investigations in this area we have highlighted the scope for a number of cascade tndical 
macmcyclisation-t ular processe~.~ and cascade radical fragmentation-tmnsann Ul~-CyCliSatiOtId~ermctionsZ 
in the elaboration of a range of novel ring-fused carbocycles. In developments of this research program we 
have examined the intramolecular free radical reactions of terminal acetylenes with cycloalkanone oxime 
ethers? and the subsequent radlcal chemistry of the aminyl radical imem&aW4 From these studies, we now 
highlight a remarkable method for fused ring construction which depends on the 'oncpot' ‘radical media&d 
double ring expansion-cyclisation of a cyclobutanone oxime via aminyl radical inuumed&~ viz (1) 4 (2). 

B OnFPpot’ RN 
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(1) R =OCH$‘!I (2) 

(3) (4) (5) 

The initial focus of our study was the elaboration of angular-fused triquinanes by way of an oxy-radical 
fragmentation-radicaltransannulation~yclisation sequence i.e. (3) + (4) + (5).2 In the event, treatment of 
substrates like (3) with either Bu2SnH or (Me$li)$iH was found to lead to only the products of 
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hydmstannylation or hydrosilylation of the acetyknic unit in (3)> and no compounds resulting from any 
cyclisation were observed. When the acetylenic oxime ether (1). corresponding to (3) however, was treated 
with (MSSi)$iH 6 (hexane, sunlamp, Zh), a rem&able sequence of radical reactions ensued leading to the 
~~oftbebicyclicoxim(p)in7096~veyield. ‘llteoxime(2)couldbeseperatedasZ-a&E- 
isomers (93:7) whose constitutions followed tkom wit data7 Fmthennore, hydrolysis of the oxht~ 
(2) (dilute HCl, THR 2h) led to the bicychc enone (12); which was identical in every respect with an authentic 
sample produced by a Robinson annulation between cyclopentanone motpholine enamine and methyl vinyl 
ketone.8 

The one-pot conversion of the. cyclobutan~ oxime (1) into the ticyclic oximc (2). in the presence of 
(&f+Si)+H, most likely occurs v&z sequenti& (i) hydmsilylation~ of the acetylene group in (1); (ii) 6-e.m 
trig cyclisation of the resulting vinyl radical intermediate (6) into the proximate oxime ether electrophore, 
leading to (7);s (ii) fmgmenMon @fission) from the aminyl radical cenae in (7) to give (S);4 (iv) 5-fzrd-uig 
hansannular cyclisation of (8) producing (9);9 and finally (v) a 5 -_) 6 ring expansion, involving a second 
aminykadical(lO) leading to the $6ring-fused product radical (ll).lO Elhn&ion of the &le$i)3Si-msidue 
in (11). which occurs in siru then pmduces the observed product (2) (Scheme 1). 

(11) (2) 

R=OCH#‘h;R’=SiMe3 

With a view to developing some of the af~tionedchemistry towards the construction of angular 
triquinanes. we synthesised the propenyl substituted acetylenic cyclobutanone oxime (17). This oxime was 
prepared in a similar manner to that used in the synthesis of (1). starting from 5-hexynol. Thus, double 
protection of 5-hexynol as the cormsponding bir-TBDMS derivative (13). followed by allylation (nBuLi, 
CH2=CHCH2Br) and monwon (AcOH-H20) first led to the enynol(14) (78% overall). Oxidakn 
of (14) (PCC, 65%) to the conespo&g aldehyde, and reaction with cyclopropyl phenyl sulphide (n-BuLi, - 
78°C) next gave the substituted cyclopropyhr&anol (15; 62%). which on tmatman with acid @-TSA, H20. 
CeH6, A) gave rise to the cyclobutanone (16; 50%) as an oil.*t After conversion of (16) into tk 
corresponding oxime benzylether (BnONH2.HCl. NR$. THE MgSO4). deprotection VBAF) fhudly gave the 
enyneoxime (l7)(66%overtwostcps). 

When a solution of (17) in hexane was irradkd (sunlamp) in the pmsence of (Me$i)$iH, the major 
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pluduct isolated was the corIBpo_ viny&ilallc (18; 70%) (@I 3). whose formation was accompaoied by 
the allyl-substituted S&iog fused oxinz (19; 10%). IN wcrc unable to detect the co-fonnarion of the 
trigaiilanaoxinaeproduct(20).resultingfromandical~desequeace,similartothrthi%lightsdinour 
contemporaneous studies with related oxy-central dicals,* from the reaction. Whether this feature is 
associated with the particular ring size in (17/20), the nature of the aminyl radical intamdatc, or the 
stcreocbnicalrcq ~~ofthe~cenasimrdvedintheaequencelerdingfinom(17)to(2o),remains 
unclear. Further work is in progress to exrminethesefcanvcaandalsotocxplon~thcscopeforthe 
nmcldoubleringe~depictedin(1)_,(2). 

WV (14) (15) 
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