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While boric acid promoted oxidation of paraffins and cycloparaffins 1) has received 

considerable attention, the application of this oxidation to olefins has been the subject 

sporadic studvl). In the,course of the investigation of air oxidation of stereoiscmeric 

l C for 3hrs. To the mixture, then, wss added 20nl of water 

and the whole was refluxed for 2hrs., and extracted with ether. Amounts of I and three 

isomeric(cis, trans, trans)-2,6,10_cyclododecatrienols were determined bv means oc eas 

chromataeraphy. 

Table I shows some examples of the air oxidation of CD% in the prenence of various 

boric acids and their esters. 

The product I(b.p.80.3-Sl.7'C/O.36mnHe) was identified bv elemental analysis (CaIcd.for 

C12&180:C,80.85;H,10.18;F ound C,SO.43; H,lO.38), mass (M+,178),i.r.(975cm-1 for trans double 

bond, 69tim-1 for cis double bond anl 958,@73 and 765an-1 for epaxide) and n.m.r.(?4.5-5.0 for 

olefinic protons, m, 4H). 
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TABLE I. Air oxidation of CDT8 in the presence of 

boric acids and their esters a) 

No. 50 

SRLFCTIVITY (2) 

CDT BORC'NCOMPOIJNDS CONVERSIOh (d) 

BPOXTCVCLCDODEXA- CTCLCDCDECATRIENCI 

TRIENB 

R3BO3 13.2 53.2 21.9 

RBC2 10.5 51.0 18.8 

'2'3 10.4 50.7 15.4 

(n-PxC)3B 11.0 71.7 24.8 

(n-BuO) B 
3 

35.0 61.3 16.8 

(iso-BuO) B 
3 

29.7 57.9 13.4 

(sec-Bu@) B 3 16.3 73.0 24.9 

'(n-Amy10)3e 27.5 52.0 15.0 

:is,trans,trens (iso-Amy10)3B 34.4 44.6 16.5 

(set-Am~l0)~B 16.5 58.8 23.9 

(tert-Amy10)3B 9.0 54.7 24.6 ’ 

(CyclohexylO)3B 48.0 36.6 12.6 

R3BO3 16.0 45.1 18.5 
tra.ns,trans,trans 

(sec-R]uO) B 3 25.9 63.9 24.9 
‘ 

a) Reaction Conditions; molar ratio of borou to CT)T:0.163, 

tenperaturr: 112-lZO'C,time: ghrs. 

Configuration of the epoxide in I was assigned to be trans by (a) coupling constant of 

vicinal protons of the epoaide in n.m.r.spectra obtained in the presence of hu(DPM)4 and by 

the application of double rcsonance,(J,,, =2Rs)3), (b) hydrogenation of I by W/C to 1,2- 
,RI 

trans-epoxycyclododecane(III), which was entirely different from an authentic l,l-cis- 

epoxycyclododecane prepared by epoxidation of cis-cyclcdodecene4)with peracetic acid and (c) 

quantitative hydrolysis of III by aq.perchloric acid (6(X%) to known cyclododecsne-cis-l,Z- 
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of the trans doublebonds in CDTs can be stereoselectively epxidised via the electrophilic 

l,l-addition as 8uggeated by Bertlett 7) or the 1,3dipolar addition.pmposed by Kwart et al 8) . 

Wolf and Barnes 9) propose&a similar boron peroxide as an intennediatt in epoxidation of 

olefins by alkylperoxide and cyclohexyl metaborate. As to the high preference of the 

intemediate (A) for trans double, bond over cis double bond, reasonable explanation for the 

selective oxidation with OS04 and KMnO4 of trans double bond of cis, trans! trans-CDT 

proposed by Ohno et al 10) . might be adopted if the reaction proceeds through l,j-dipolar 

addition mechanism. 
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