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Summary 

Donor or acceptor groups and particularly capto-dative 
substituents determine the ease of selective hydrogen 
abstraction but steric factors and the nature of the 
dehydrogenating agent influence the relative "radical 
scale". This study underlines the preparative value 
of dehydrodimerisations. This method allows in addi- 
tion the preparation of oligomers and polymers. A 
continuation of this work will be published in the 
near future. 

The industrial synthesis of indigo by dehydrodimerisa- 
tion of oxindol is a classical example of radical 
coupling (iO) as a reaction type on which this publi- 
cation focusses: 

1 3 
Indoxyl Leuco-indigo 

Anion Radical 
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Dehydrodimerisation now appears to us in a new light as 
a general synthetic method of dimerisation in view of 
the concept of capto-dative radical stabilization.(2) 
Because of their electronic situation between cations 
(stabilized by donors) and anions (stabilized by 
acceptors), radicals enjoy a particular stabilization 
by geminal substitution with both a donor (d) and an 
acceptor (c) group. 

I I I 
d- c-d c- c-d c- c- c 

The oxidation of cd-methylene compounds such as oxin- 
dol led us to a more general comparison with other 
substitution types. 

By the pioneering work particularly of Kharash(3) and 
of (3,36) Schwetlick (4], it is well known that oxi- 
dative dimerisation via radicals can be applied to 
different classes of compounds such as electron rich 
ethers or amines and electron poor ketones, esters or 
nitriles (5). 

.R' 
)CHX Oxidation~ ,7 R -/C - C k- R 

R' R X X 

X = OR, NR2, COR, CN, etc. 

Even paraffins (4,6) can be applied to this reaction 
but donor or acceptor substituents permit a selective 
oxidative radical dimerisation in the a-position. It 
appears now that capto-dative substitution on a methyl- 
lene group renders this site still more pro-radical 
than the substitution by two donor or two acceptor 
substituents, for example: 

/COOCH 3 
H^C\ + 4 

OTBP/ ~ C O O C H _  - 

jOCH 3 H3CO ~ /COOCH 3 

HC-CH 6 
H2C_~cOOCH3 DTBP91% -H3COOC/ ~OCH3 ~ O  h 

3 ~ O v O  + 4 

7 
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While a radical seal appears to emerge from competi- 7,~ tion experiments ~ ), the synthetic potential of 
dehydrodimerisation appears to be not yet fully recog- 
nised, for example in textbooks. This reaction type 
represents, however, one of the easiest and neatest 
ways of C-C bond formation, in which high selectivity 
can be achieved. Thus, whereas the ester 8 dimerises 
in a position to the carbonyl group, the amide I0 does 
it rather in a position to the nitrogen, although in 
8 the radical is formed on tertiary and in 10 on the 
primary carbon. 

H_C 0 0 ~H 3 CH 0 ~ DTBP u i 3 u 
CH3-O-C-C - C - C-OCH 3 C-~-O-CH3 160 l l 

H3C 8 h CH 3 CH 3 

9 (76%) 

H 0 [H3 ZH3 H3% /CH] DTBP 3 ~ 
v HC_CO_N_CH2_CH2_N_CO_CH /HC-CO-N 160 I \ 

H3C CH 3 8 h H3C CH 3 

i0 11 (75%) 

A quantitative study is necessary in order to establish 
whether these couplings reflect the relative thermo- 
dynamic stability of the intermediate radicals. 
Certainly polar and steric factors of both the oxidi- 
sing agent and its partner are involved in the kine- 
tics of the oxidative dimerisation. While these con- 
tributions still remain to be evaluated the now re- 
ported high yields show that the already classical 
method of dehydrodimerisation merits new attention. 

The dehydrodimerisations generally succeed best in 
neat phase. Thg~reaction temperatures with di-tert- 
butyl peroxide <~) (DTBP) as oxidant is above 140 C 
using for example 1 mole of oxidant for 20 moles of 
substrate in a sealed tube or in an autoclave. 

TABLES 1 TO 2 
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