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Recently we reported on +& generation of the allene oxide systen via vinylsilanes 

acmrain4 to ScbEm.? 29. Thereactionwasdermnstratedbytheisolati~andcharacterisation 

of 1-t-butylallene oxide'. when the alkylsubstitmtis stericallyless bulky than the 

t-butylgmup, attempts to isolate the alleneoxide bavemtbeen successful. Theexistence 

of the allem oxide vas havwer damn&rated by trapping with external nucleopbiles. 
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?hus when the qmxi& I (a-3, 1 mule) was stirred with cesim flmxide (0.189) in 

acetinitrile (4 ml) at 25O in the presence of a. nucleopbile Eiiu, 3 mule) for 2 days, the 

product isolated was the 3-substituted 2-ketone VII (See Tables). The formation of VII is 

attributed tothereactionof thenwleophilewiththe transientallweoxide IV, inanal- 

cgy with the case of l-t-butylallene oxidel. Under identical mnditicms, the qmxide IIa 

with cesim fluoride and a nucleophile gave as pzdwt the l-substituted 2-ketone VIII 

exclusively. The regiospecific nature of the reaction argues convincingly for the nuclear 

pbilic openirg of the qwxide structure in tbeiwic allene aides IV arxlV as tbenech- 

anism forther~cticm. Cnnversely, it also rules out any ccmmn species, either the cycle- 

PropaMne Or the cxyallyl, as the necessary intemediate for thee reactions. 

Ia:R=H 

b: 
T-t!3u7 
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VII: NU = OPh(77%) 
Nu = N(iW2(43%): OPhl78%) 
N" = SEt(83%!; OPh(73%) 
N" = cCH360%)** 

B. 

H f 
yH2-C-CH,R 

NU 

II 

a: R = n-2l&1 v 
b: R = F-c~~H~- 

VIII: ml = cai3(54%)** 
N" = sC2H5(81%) 

VLa VIb Ix 

a: Ar = Ph 
b:Ar=pC313xgH4- 

Nu = CCH3(95%): SC2H5(92%):NHPh(93%) 
Nu = OPh(88%) 

t 

l * pnr of the crude prcducttiture indicat& theabsence of theotheriscmer. 

The tierate yield was dw to the reaction of allems oxide with chloride ion. 
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Adr~ticchxqe in the courseof reactioncccurs*en the s&stitmtatC-lis 

a-1 grow. when the -i&e III was treated with cesim fluoride in the pre_e of a 

nucleopbile under identical conditions, thesole product isolated was found tc be the di- 

hydrocinnamate IX. A reasonable pathway for the formation of M from III is through the 

inwtirm of tbal~ene oxide "Ia, thence to the cycloprome VIb, followed by a 

Fav.x*itype reactionof the nucleophilewitbVIb. Reaction of pbmylcycl~yclopropancoretb 

nucleqhilestogivedihydrac~ teshas heemwe11dccmted. 
10 

mtheotherhand,an 

aryl substituent at C-3 does mt lead to the intervention of the cycloproFanone inWiate. 

&action of the @de IIb with cesim flmride and a nucleapbile gave VIII as the pcd!Et. 

It appe~s therefore that the nature of the substitumt at C-l of allem wide has a 

decisive effectmits rate ofiscmerizatim to cyclopm~m. when the .&z&i*ntis 

eitberanalkyl group (as inI b-d) orhydrogen (as inIaandII), the alleneoxidesuffers 

nucleophilic attack faster thm rearrangmt to cyclopropanone. Eben the substituentis an 

my1 group, isawrizatim of theallene oxide to cyclopapropanon eis faster than* nucleo- 

philic attack. Sucha substituenteffeddoesnotappeartobecanpatihlewitha~sn 

based solely on thehending of the mlecule as outlined by path b, scheme 1. A reasoMble 

interpretation of the substituenteffectis that, in the alleneoxide-cyclopropanone 

isomerization process, the rate determining step must involve rupture of the C-l -xygem 

hmd W%.h considerable charge developing &C-l. An oxyallyl intemeliate, as outlined by 

patha, schm 1, wxldte inagrearen twith sucha substitmteffect. 
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P-SOL Prcducts= 

la. b.p.81-3'/35mn 
pm.0.2(8,9H),2.7~s,2H) 

VII N~~pm:~.15(s,W),4.4(s,M),6.6-7.4(m,5H): 
ir:1720 cm- . 

3.5(AB,J=llI%,2H) 

Ib. b.p.96-E0/48mn 
pm:n.2b,9H),1.3(d, 

VII Nc==N(iPr)2;pm:0.9-1.2(m,15H),2.15k.,~),2.6-3.3h, 
2H),3.4(q,J=7Hz,lW;ir:1705 car1 

J=~Hz,~H),~.~~(~,J=~EIz, 
l.H1,3.25(AB.J=1OH2,2H) VII NIFOPh:~:1.4(d,7z,3H),2.0(s,3H),4.4(q,J=QIz,lW, 

6.7-7.3(,,,,5H);ir:1720 a-1 

Ic. b.p.86-7"/14mx" VII N~~~~~H~~:09-1.3(m,9~),2.15k,3H),2.45(q.J=Mz,2W. 
pw?:O.2(s,9H),l.O5(d, 2.9(d,J=10Hz,l"):ir:1700 cm-l 
J=6&,6H),1.2-1.7(m,lH), 
2.4(d,J=9Hz,U0,3.35(AB, NLFOPh;pnr:0.9-1.2@d,J=Mz,6E),2.lk,3H),1.9-2.4(m, 
J=llHz,2H) l"),4.15(d,J=6Hz,lH),6.7-7.5(m,5H):ir:1715 cm-' 

Id. b.p.107-108.5'/0.lnm 
pm:O.25k,9H),O.E-1.8 

VII Nu;CCH3;plu=0.7-1.7(br,21H),2.15(s,3H),3.4(s.M), 
3.55(t.J=6Hz,US);ir:1720 cm-l 

(br,2l.H),2.75(t.J=6Hg, 
lH),3.35CAB,J=1lHz,W) 

Ila. b.p. - 
b 

pm:O.O(s,9H),O.6-l.E(br, 
VIII NwXH3:p,r:0.7-1.7(br,2lH),2.3(t,J=QI,M),3.3 

(~,3H),3.65(~,2H):ir:1720 an-1 
2ln),2.4-2.8(m,W),3.8- 
4.2(m,lH) 

I&~ b.p. - b VIII NLF sC2H5;~:1.35(t,J=7Rz,X),2.4(s,3H),2.6(q,J= 
~:O.O(Zs,9Ii),2.4(~, Hz,W),3.35(s,M),3.95(s,W),7.2(s,4H):ir:1700 cm-l 
M),2.95(m,M),5.2(2~. 
lH),7.1-7.6(m.W 

111.=x. b.p.62-4"/0.0%," IX NIPXH 
z 
:plr:C2.4-3.l(m,4H),3.6(~,3H),7.2(~,5H): 

p!r:o.2(s,9H),3.25(AB,J= ix173 ml-1 
llsz,2H),3.95(s,lH),7.25 
(s.vI) N~t:~:1.2(t,J=7Hz,3H),2.6-3.1(m,QIl,7.2(s,%): 

ix1685 cm-' 

Nwwh;pm:2.3-3.05Cm 4H),6.7-7.4(m,lOH),8.O@rcad 
s,lH);ir:3410,1680 cm- i 

TIE,. b.p.80-3°/0.1mn NIE?DPh:~:2.3(sr3H),2.65-3.1(m,4H),6.9-7.5(m,9H): 
pm:0.2(~,9H),2.3(s,M) ii?1750 an-1 
3.25@B,J=llHz,ZH),4.0 
(s,ln),7.1(%4H) 

a: All products-purifiedby TIC 

b: a& on attarpted distill&km 

c: nbisamixtureof tua diasas 


