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Summary: The synhses and phcbchmical mactbns of oxime m of ethyl 4,4dlmethyl+ 
oxopent-2+noate and ethyl 2,4,4-trimsthyl+oxo-2-enoate are described. The former compound 
undergoes E-Z_ oftheC=CbondwhllethelaUertearrangesbytheazadl+methans 
reactlontoafforda cydopropene derlvatlve. 

The oxa-dl-n-methane rearrangement of p,punsaturated ketones has been shown to have 
considerable value In the synthesis of cyclopropans dertvam.1 However, the anaMgous mactfon 
of aldehydes ls not well exempllfisd and does have a major drawback In that aldehydes underqo 
facile photodecarbonylatlon and, therefore, fall to yield cydopropane derlvatks. Our dkcouery of 
the acycllc azadl-n-methane rearrangement of imInes and oxlme acetat& of 8,runsaturated 
aldehydes has tnmrcome this problem and these compcunds readily undergo wnt 
Into cyclopropanes derlvatlves wlth quantum efficiency as high as 0.8.4 Since the early 

observations we have identlfled a variety of features which help to control the effldency of ths 
reaction and have demorWraW that electron transfer from the nltmgen d the l-aza-1,4dlene to 
the alkens component has an adverss efkt on the effldency.88 Our present research is aimed at 
the development of the azadl-n-methane rearrangement as a synthetic path to cyclopropane 
detivatlves which would be of use as the cyclic component of pyrethroid lnsectlcldes, which are 
important In agriculture due to low mammalian toxlclty and bbdegradablllty.T In a simple example 
of this we have shown that ths azadlene (1) can bs converted photochemlcally Into the 
cydopropane oxlme acetate (2). This also affords ths nltrlle (3) by the thsnnal ellmlnatlon ti acetk 
acid from (2).8 Both of these are readily converted Into 1 ,1,2.2-beb’amethylcyclopropar-119 catWxyllc 
acid, the add component of ths pyrethrold tera/Mhffn~ The present paper repohs our study of 
changes of functlonallsation around the azadlene skeleton and the successful photochemkal 
synthesis of a WI cyclopropane of potential value In the synWsis of pyrethtold lnssctickles. 
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Ths dienss (4) required for this study were unknown. Therefore, it was necessarytodesignaroute 

to this class of compound. The synthek path devised is outlined in Scheme l.This invohes Wittig 

reaction of ths prodecded dlaldehyde (~10 affording the alknes (6,86%), depmtwtlonll to (7,70- 

85%), oximation to (8,7&9%) and acetylatbn, by standard procedures, to ghre the dienes (4,75 

98%). Ail of these new compounds (4, and 6-8) are well characterised and glw satisfactory 

mlcroanaiykal and spectrrwcopic data in acccnd with ths proposed structures.~~ 

CHO HWWEW 

THF&O p R” 

(5) 0 KU 
/ 

b:R’-CC&Et+-H 
4b:F11-c03E~R3-~ 

R’, 

NH3OHCi 
Py 

CH3cocI 

0COCH3 R’ 

(4) (8) 

Scheme 1 
Acstonesensitlzed (X N 280 nm) or direct irradiation at 254 nmf3 of oxime acetate (4a) for periods 

up to 7 h exclush#iy brings about frawc&isomerisation to afford a mixture of starting material 

(40, 70%) and the isomer (l&m, 3O%).(Scheme 2) The Z-isomer (Qa) was readily identified by the 

reduction in the coupling constant fmm 16Hz in the Elsomer to 13.7Hz as well as the shift in 

msonance positlon. No evidence for the expected cyclopropans was obtained. The failure of this 

ccmpound to undergo cyclisation could be due to an adverse intramolecular electron transfer from 

ths oxims nitrogen to the alkene moiety as discussed by us ptwicusly.3 An altematiw explanation 

could be deactivation of the triplet excited state by a free rotor effect.14 In an effort to substantiate 

the foregoing ths irradiation of (4b) was carried out. Under similar conditions acetonesensitised 

irradiation of (4b) also afforded fnww-cis isomsrisation (64%) but in addition a new product was 

isolated in 26% yield. The mass spectrum of this showed it to be isomeric with starting material. Ths 

1H and 1% n.m.r. spectra confirmed that the products was the cyclopmpane (lo).15 The major 

difference between the two examples cited here Is the different substitution at C-4. lt is clear that 
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two substituenls at this position minimize the possIbiiity d free rotor deactivatbn while mono- 

substitution permits the excited state de&Nation path to take place. This successful cyclisation 

arises only from the C-4 disubstiMed compounds. Clearly the successwith (4b) wggeststhatan 

adverse electron transfer is notoperatNe. 
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Scheme 2 

inspiteotthelackofreactivityoftheoxime(4a)thesuccessofthecyclisationof(4b)opeManew 

photochemical route to pytethroids which could compete with earlier ph&ochemicai paths to these 

compounds.l3 
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