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A NEW GENERAL METHOD FOR SELECTIVE HOMOLYTIC ALKYLATION OF HETEROAROMATIC BASES
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In recent years two general free-radical processes have shown great synthetic potentialities.
1) The selective w-1 halogenatlon(l) by protonated N-haloamines of alkyl derivatives, CHB_(CHZ)nX
where X 18 an electron-withdrawing group halogen, OH, OCOR, OR, COOR, CN, ﬁRa etc., (n= 3-9).

11) The selective substitution of protonated hetercaromatic bases by nucleophilic carbon centered

free—radlcal(z). We now report a new general method for alkylation of hetercaromatic bases which

arises by the combination of the two above mentioned processes. It 1s based on the fact that the

(3

reaction rates

5,1

of the alkyl radicals with many protonated heteroaromatic bases are very high

(K> 10°M sec._l). We suggest that the chain mechanism of the Scheme 1s responsible for the very

clean substitution reaction on the hetercaromatic bases*
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The oxidation of the radical adduct II by Fe+++ 1s considered less i1mportant in conc HZSO4, owing
to the very low solubility of the ferric salt in the reaction mixture. However the reaction also
takes place with lower conversion 1n the absence of the iron salt, by thermal 1initiation.

The Table shows same results including also those with cycloexane for which there 1s no pro-
blem of selectivity. Dimethyl, diisopropyl, diisobuthyl-N-chloroamines were successfully used. By

using dimethyl-N-chloroamine; in addition to the main substitution products due to the w-~1 radi-
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Heteroaromatic Alkyl radical I N-chloroamine Isomers (%) Bage Yield (%)
base X n converted

Qulnoxallne(conc.H2804) OCH3 4 diisobuthyl 2(31), 6(69) 50 98
Quinoxaline " COOMe 3 " 2(36), 6(64) 65 94
Quinoxaline " COBH 3 " 2(35), 6(65) 42 97
Quinoxaline " Ccl 4 " 2(42), 6(58) 40 90
Quinoxaline " NH2 3 dimethyl 2(33), 6(67) 55 90
Quinoline (50% HZSOA) OCH3 4 diisobuthyl 2(48), 4(52) 15 98
Pyrazine (cone HZSOA) NH2 4 diisopropyl 2(100) 40 85
Quinoxaline(conc H2SOh) cycloexyl dimethyl 2(45), 6(55) 40 100
Quinoxaline( 50% HZSOh) " " 2(98), 6(2) 35 100
Pyrazine (conc.HZSO4) " " 2(100) 45 100
4~4'Bipyridile " " " 2(95), 2,2'(5) 50 95

based on converted base

cal, indicated i1n the Table, small amounts(< 10%Z) of products due to the 1somer radicals CHE(CHﬂg;

(4)

and CHB—CHZ—CH—(CHZ)n_IX are also formed, with diisopropyl and diiscbuthyl-N-chloroamine these

1somers are less than 2% The heavier amines are more easily recovered and recycled making the
following synthesis pratically effective

R'-H  + ArH2+ +ocl, - R'-ArH* + 2 HCL

Quinoxaline 1n conc HZSO4 gives rise to the substitution products i1n position 2 and 6 while on.y

the position 2 1s attacked in 507 stoé, confirming the results obtained in d—aminoalkylation and

(5)

explained on the ground of mono and diprotonation of the base Preliminary results indicate

a yet larger variety of alkylating agent and heteroaromatic base can be used, making themethod

extremely versatile
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