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In recent years two general free-radical processes have shown great synthetrc potentiallt1es. 

1) Tha selectivew-1 halogenatlon (11 by protonated N-haloamrnes of alkyl derivatives, CH3-(CH2)nX 

where X 1s an electronurthdrawrng group halogen, OH, OCOR, OR, COOR, CN, fiR3 etc., (n= 3-9). 

11) The selective substltutlon of protonated heteroaromatx bases by nucleophrlrc carbon centered 

free-radical(2). We now report a new general method for alkylatron of heteroaromatlc bases whrch 

arrses by the combination of the two above mentloned processes. It 1s based on the fact that the 

reaction rates(3) of the alkyl radicals wrth many protonated heteroaromatlc bases are very high 

(K,105M-1sec.-1 ). We suggest that the chain mechanrsm of the Scheme 1s responsrble for the very 

clean substltutron reaction on the heteroaromatrc bases' 
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SCHEME 

The oxzdatlon of the radical adduct II by Fe+++ 1s consrdered less Important In cone H2S04, owrng 

to the very low solublllty of the ferric salt In the reactron mrxture. However the reactron also 

takes place wrth lower conversIon rn the absence of the Iron salt, by thermal rnitratron. 

The Table shows same results rncludrng also those wrth cycloexane for whrch there 1s no pro- 

blem of selectrvrty. Drmethyl, drrsopropyl, diisobuthyl-N-chloroamlnes were successfully used. By 

usrng dxaethyl-N-chloroamine; rn addrtlon to the marn substltutlon products due to the w-l radr- 
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TABLE 

Heteroaromatic Alkyl radical I N-chloroamlne Isomers(%) Base Yleld(%: 

base X n converted 

Qulnoxallne(conc.H2S04) 

Qulnoxallne ' 

Qulnoxallne " 

Qulnoxallne " 

Qulnoxallne " 

Quulnollne (50% H2SO4) 

Pyrazlne (cone H2SO4) 

Qulnoxallne(conc H2SO4) 

Qulnoxallne( 50% H2SO4) 

Pyrazlne (conc.H2SO4) 

4-4'Blpyrldlle " 

OCH3 4 dllsobuthyl 

CooMe 3 

COQH 3 

Cl 4 

NH2 3 

oCH3 4 

NH2 4 

cycloexyl 

,I 

1, 

dlmethyl 

dllsobuthyl 

dllsopropyl 

dlmethyl 

II 

I, 

2(31), 6(W 50 

2(36), 6(64) 65 

2(35), 6(G) 42 

2(42), 6(5S) 40 

2(33), 6(67) 55 

2(4g), 4(52) 15 

2(100) 40 

2(45), 6(55) 40 

2(98), h(2) 35 

2(100) 45 

2(95), 2,2'(5) 50 

98 

91 

97 

90 

90 

98 

a5 

100 

100 

100 

95 

+ 
based on converted base 

cal, lndlcated In the Table , small amounts(< 10%) of products due to the Isomer radicals CHi(CH& 

(4) 
and CH~-CH~-CH-(CH~)~_~ X are also formed, with dllsopropyl and dllsobuthyl-N-chloroamlne these 

isomers are less than 2% The heavier amlnes are more eassly recovered and recycled maklng the 

followlng synthesis pratlcally effective 

RI-H + ArH2+ + Cl2 --9 R'-ArH+ + 2 HCl 

Qurnoxallne in cone H2S04 gives rise to the substltutlon products ln posltlon 2 and 6 while on-y 

the posltlon 2 1s attacked In 50% H SO 
2 4' 

confIrmIng the results obtalned In d-amlnoalkylatron and 

explained on the ground of mono and dlprotonatlon of the base (5) Prellmlnary results lndlcate 

a yet larger variety of alkylatlng agent and heteroaromatlc base can be used, maklng themethod 

extremely versatile 
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