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ERRA!TUM 

Tetrahedron titters No. 35, pp. 3623-3624 should have appeared as follows: 

THERMOLYTIC a-ELIMINATION OF ACETIC ACID FROM METHYLACETATE DERIVATIVES 
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Thermolytlc B-ellmlnatlon - a counterpart of the solvalytlc 

WldeIy lnvestlgateo' 
1. 
.ronlc a-ellmlnatlon (al, a carbene forming 

Its thermolytlc analoguk (t:), however, has only been proposed to 

derlvatlves (e.g.. CHC13 
?a 

or ClCH#N 
3b 1. 

(a) 
HC(PD)Z ____3 

(-1 
C(PQlZ 

E2-type reaction - has been 

reaction, 1s aIs well known. 
2 

occur with some chloromethane 

We wish to present our first results on the vapour phase thermolysls 
4 

of some derivatives 

of methylacetate (la-e]. In all cases acetlc acid was formed (50 - 80%). The reactlons were ho- 

mogeneous ' and approximately first order in (I), dilution with benzene or toluene having little 

or no effect on the rates of decomposltlon. 

al P = H, 4 = UCH3 

(I) 
: 

P b) P = H, 

-C-O-k 

Q = OCSH5 

CH3 
cl P = H, 

I 
Q = SCH3 

4 dl P=Q=OCH3 

el P = Q = OC2H5 

These observations leave little doubt that a-ellmlnatlon has taken place. In contrast with 

HCl ellmlnatlon from halomethanes, the formatlon of acetlc acid rules out a radical mechanism 

5 
CH3COO. radicals would instantaneously have given CO2 . we suggest that a cyclic five-membered 

p Thermolytlc ReactIons of Esters. IX; Part VIII:P.C.Oele and R.Louw,Chem.Comm., 1972,ln press 

x An increase of the surface-to-volume ratlo (20x1 of the reactor affected neither rate nor 

product composltlon. 

4941 



4942 No. 48 

transition state is involved (eq. 11, leaving a carbene [III which, of course, ~11 undergo 

further reactions ; under the present conditions these are expected to Involve only unlmolecu- 

lar fragmentations and/or lsomerizations. 

__) Ctl3COOH + P-C-Q 

(III 

(Ia-cl : 450 - 5250 c 

[Id-e1 : 325 - 4000 c 

II) 

Indeed, together with acetic acid, large amounts of gaseous products are formed. Thus, 

neat (Ial gives CO, CH4 and C2H6 [ 1 : 0.5 : 0.151, thermolysls in excess of toluene leadlng 

to a ratio 1 : 0.8 : 0.1 . In the latter case bibenzyl, benzene and ethylbenzene are also pro- 

duced. 

Apparently, (IIal reacts according to (2a) and/or (Zbl, the formatlon of trace amounts of 

acetaldehyde lndlcating that (2~1 occurs at best only to a minor degree 
x . The H. atoms ~11 

6 
react with added toluene via addltlon - elimlnatlon to give benzene , or via hydrogen abstrack 

ion to give benzyl radicals and hence blbenzyl and ethylbenzene. 

From (Ibl large amounts of CO and benzene ('lmole/mole of acetlc acldl are formed: the lat- 

ter compound 1s free from deuteriumwhen (Ibl 1s thermolyzed In an excess of CgH5- CD3 . Appa- 

rently, phenoxycarbene (IIbl decomposes molecularly (cf. 2al rather than via radicals. 

[ICI leads to CH4 - and presumably, CS - together with ethene (and a small amount of e- 

thane). We suggest that (11~1 - apart from decomposing analogous to (2a.bl - inserts (31 and 

subsequently decomposes : 

CH3S - ;H --f CH2 - CH2 - C2H4 : 131 

'S 
/ 

(IICI (III) 

IX2 ; H2S ; ( + 52'1 

x Control experiments show that added acetaldehyde survives for at least 20% even at 525' . 
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Indeed, we have observed that the product pattern is comparable with that of authentic ethylene 

episulfide (1111, thermolyzed under analogous conditions. 

From the dialkoxy derivatives [Id, Iel CO2 instead of CO is formed. Further products-e.g. 

C2H4, C2H5 and butane from Ie; the additional productlon of propane from (Id)-[Ielmixtures - 

point to (4al. The formation of methylaoetate from (Id1 and of ethyl propionate 

Interpreted via rearrangement (4bl : 

from [Iel 1s 

PR 9 R. + CO2 + R. 

:c 0 (41 

It appears that (resonance) stablllzatlon of the carbene rather than the acidity of the cx - prcr 

ton 1s the determlnlng factor 
8 . For (Ial we have obtained log k = 13.4 - 50.5/s . From ther- 

mochemical kinetics ' it is derived that CH30CH must have a stabilization energy of roughly 40 

kcal - a value close to that for :CF2 . 

Thermolytic a-elimination of HZ is probably not restricted to Z = halogen or RCOO. We have 

evidence for l,l-ellminatlon of alcohol from HC[OCH3)3 . Moreover, I[bl leads to phenol [+&O%l 

In addition to acetic acid [+30%1 already mentioned. 

x From current data' one obtains AH % 83 for CH3COOCH3-+CH3COOH + :CH 
2' 

By group additivi- 

ty. AHfO(Ial 
g 

= -137; with AHfO[CH3COOHl 
g 

= -104, and assuming Ea = IO for the back react- 

Ion (insertion of carbene In the O-H bond of acetic acid) one estimates AHfOKH30CHlg97. 

These estimates lead to AH 
la 

= +40. AH 
Za =: 

-50 and AHzbe+35. Hence, [Zbl-and, pre- 

sumably, (Zal as well- may have Ea sY 35kcal.mole-' . This order of magnitude would tally 

with the observation that, in the vapour phase at 250'. CH30CH adds to alkene rather than 

10 
give fragmentation products . 
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