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INTRAMOLECULAR ADDITION OF ARYL RADICALS TO THE AZIDO GROUP
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Although decomposition of azides catalysed by acids and nucleophiles have been
reported in several cases,1 there are been very few reports concerning radical
induced decomposition of azldes.1 In fact the only examples are confined to de-
composition of phenyl azide in thiols, which was found to be accelerated by thiyl
radicals,2 and to decomposition of the same azide in carbon tetrachloride which
occurred repidly at BO°® in the presence of benzoyl peroxide.3 In this case, evi-
dence was presented in favour ot a radical mechanism involving addition of tri-
chloromethyl radical on the azido group. More recently it has been shown that
t-butoxyl and traiorganosilyl radicals add to a number of azides affording iminyl
and triazenyl radicals respectively.4 As for reactions of aryl radicals on the
azido group, to our knowledge no examples can be found in the literature. In fact
thermolysis of benzoyl peroxide in the presence of phenyl azide at 80° has been
shown not to lead to any decomposition of the azide,3 moreover thermolysis of
bis(o-azidobenzoyl)peroxide gave a number of products clearly indicating that
reaction with the azido group had not nccurred.3 In this paper we wish to report
the first definite evidence of addition of aryl radicals to the azido group.

The 2—(2‘—azido)biphenyhﬂ radical (1) gererated by addition of 1.5 molar equi-
valent of sodium iodide5 to an acetone solution of 2—(2'—azido)biphenylyldiazo-
nium tetrafluoroborate (2), which was in turn obtained by diazotization of 2-ami-
no-2'-azidobiphenyl,6 led, after column chromatography, to the isolation of: (a)
2-iodo-2‘-azidubiphenyl7 (3) (12%), mp 55-56°, m/e 321 (M*) and 293 (M+‘N2)v‘°max
2070 cm_1 (Na); (b) N,N —dicarbazolylB (4) (23%), mp and mixed mp 220-221°; (c)
carbazole (5) (23%); (d) 3—(N—carbazulyl)carbazolea (6) (17%), mp and mixed mp

208-210° and (e) trace amounts of an unidentafied product (Scheme 1).

815



816 No. 9

Scheme *

N g Nal N3 Ny [:::l

[
[N
>

i~

Progqust- 3-A

(3]

an he rea2daly arcnunued farn by reesctian af radical (1) with 10di1-

. . )
ne lesnanno tné;)and ', 8-1ntramolecular additior to the 2 -azido aroup Aivine car
bazolyl rafical Ll)f most precumihly througr the intermediacy ©f 3,3-disubstitu-~

ted traiszenvl radical (8) and following rmitrogen loss leadirr to the expectecd

products 4-4 [(Scheme 2),

Scheme 2

+75

O'_~ @ @
©

N=N=N . ~N: Ne

-

a z

Compelling evidence that carbazolyl radical (7) derives by intramolecular ad-
dition of aryl radical (1) came from cur aobservation that vielde of products
4-4 were considerably lowered when the reaction was carried out in the presence
of excess carbon disulphade, whach 1s known to he a very effective aryl radical

1 )
scavenger; 1n this case the main reaction product was found to be bis 2-(2 =
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These findings led us to investigate the behaviour
0f B-azido-'=-naphtyl radical (§), wnhere intramolecular additien to the peri-azico
nroup appears to be still plausible and would be expected to afford ',3-disubsti-

tuted triazenyl radicals (10) by *',6-cyclization more likely than 3,3-disubstitu-

*ed radicals (1}) by *',d-cyclization.
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However, racdical (9) generated by the same procedure from B-azido-'-naphtyldia
zonium tetraflunroborate (in turn prepared by diszotization of !'-amino-8-azido-

naDhthaleneg) did not provide any evidence of addition to the azido group. In
fact the only reaction products i1solated were found to be ‘—azldonaphthalene1o
(28%) and 1—azldo—B—lodonaphthalene7 (6G%), mp 7G-7%°, m/e 295 (M¥) and 267
(M*=N,), anax 2100 cm_1 (N3). Analogous results were obtained from reduction of
o-aziaobenzendiazonium tetrafluoroborate which aave ohenvl azide (12%) and p-i1odg

3
phenyl azaide

(77%) as the only adentifiable products, thus confirming previous
reports that g-azadophenyl radicals (!2) are not capable of adding to the azado
group.3 Cur results obtained from radical () 1ndicate that aryl radicals add to
the azido group, at least intramolecularly. The failure of finding intramolecular
addition products in the other cases i1nvestigated might provide some evidence that
the preferred addition of arvl radicals to the azido croup 1s that leadaing to
3,3-disubstituted rather than to 1,3-disubstituted triazenyl radicals. The former
radicals are 1in fact expected to be formed more readily from radacal (1) than
from radicals (9) and (12). Evidence in the same lirme 1s furrished by previous
Flndlngg that addition of silyl radacals to the azido group most likely leads to
3,3-disubstituted triazenyl radicals. Further studies are 1in hand to check thas
point and to investigate the more genmeral reactaivity of carbon radicals towards

the azido group.
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