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We have shown thatatmiccarbonis producedinthe themal decaupositionof 

S-tetrazoyl diaztiun chloride (A).lSz Carbon atans,produced in the pyrolysis 

+ 
N2 

Cl- 

A A A 

TN / 

/H - 
3 

SC !A:/ 

+ N2+N 
XN 

ec+ 2N2 
\A Al a' 

1 

of2, deoxygenate ethyleneecide to yield carbon monoxide and ethy1ene.l A 

similar reactim has been reported for atomic &on generated in a carbon arc. 3 

The ylid fhas been prcposed as an intermediate in the deoxygenaticm 

by carbon atans. 

ofepoxides 

cto + 3 C-t, 3 - co + /I 
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Wemreporta study of the stereochtmistryofthe deoxygenationof ris and - 

e-2-bute.ne oxide (a and 3b) by these chemically generated carbon atoms. ‘Ike 

the-1 decmposition (120’) ofl_in an atmosphere of either &or 3bproduces 

carb~monoxide and&and 2-butene ($ and 43 with considerable stereospeci- 

ficity. The relative amowts of 4~and 4bprodxed in these reactions are given in 
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Table. S~andyieldsofthal--F~odumdinthe~ 

mactant %4A %4b mrd4a mml4b 

x 104 x 104 

20 Mn s 88 12 5.4 .7 

8onlIlg 84 I.5 5.0 1.0 

l2Onm~ 83 17 5.1 1.1 

l2Om~+ 5% o2 81 19 3.1 .8 

2Om~+lSOmnAr 83 17 4.0 .8 

2Onm z+ 25Omm 83 17 3.6 .7 

5 at -196' I.00 0 C C 

120 ml z$ 2 98 5.2 C 
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~nattenptwasmadetodegradethereacting~cna~totheir3P~d 

statewithaddedargon. Asmall au&tofdeactivatimmayoccur as evidencedby 

a slight decrease in yield mder these ccmditions (table). Hcwever, the unchanged 

stereochemistry in the presence of argm (table) indicates that C&) does not de- 

oxygenate the epoxide. Moreover, the yield in the presence of argm suggests that 

carbon (lD) reacts withepoxide considerablymore rapidly than it is degradedtoits 

ground state. This finding is cmsistmtwith the flashphotolysis studies of 

Husain andKirschswho observe that the rate ccmstantfor the disappearance of C(lD) 

is far greater in the presence of organic substrates than in-argm. 

The high stereospecificity for the &oxygenation observedhereis in contrast 

with thencnstereospecific deoxygenationof $and 3b_by arc ge-neratedcaxban at 

-196'. For exanple, demygenation of 5 codeposited on a liquid nitrogen cooled 

surface with arc generated carbcn, is reported to yield 42 and 2 in a 1.3:1 ratio.4 

This is far less stereospecific thau the 7:l ratio reported here. 

In order to assess the effect of the different reactian conditions employed 

in the arc systemand in thepresentstudy, an apparatus was constructedwhich 

allcws carbon atoms produced in pyrolysis ofk to ispinge v a layer of epoxide 

coated on a surface at -196'. The table shows that,mderthese wmditims, the 

deoxygenatioh of 5 is cmpletely stereospecific. The high stereospecificity that 

we observe in the condensed phase can be attributed to a stabilization by the 

matrix which prevents isanerizaticm of either vibraticmally excited ylid (2) or 

excited butenes. _ 

The reactions of arcgeneratedcarbon are thought to involve appreciable 

auknalts of C(k) g . It maybe that this high energy species,whichis not fonaed 

inthepresentstudy, is responsible for thenonstereospecific &oxygenation ob- 

served in the arc system. 
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