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Cyclic Amination onto Aromatic Ring via Radical Pathway with
(Diacetoxyiodo)arenes

HIDEO TOGO,* YOICHIRO HOSHINA, AND MASATAKA YOKOYAMA*
Department of Chemistry, Faculty of Science, Chiba University, Yayoi-cho 1-33,
Inage-ku, Chiba 263 Japan

Sulfonamides of primary amine bearing an aromatic ring at y-position were treated with
(diacetoxyiodo)arene and iodine under irradiation conditions with a tungsten lamp to give
the corresponding 1,2,3,4-tetrahydroquinoline derivatives in moderate to good yields.

Tetrahydroquinoline alkaloids such as virantmycin and 1,2,3,4-tetrahydro-4-
quinolinones have high biological activities.!) Therefore, extensive studies on the
preparation of these skeletons have been carricd out, mainly with condensation and
cycloaddition methods. However, study on the radical cyclization onto the aromatic ring
via an aminyl radical is extremely limited, i.e., the formation of an aminium radical
generated by the photolytic or ferrous ion-catalyzed decomposition of N-chloroamines in
strong acidic media,2) and the yiclds in these reactions are poor.

Here, as a part of our study on the reactivity of (diacetoxyiodo)arenes as
radical precursors,3) we report a good preparation method of six-membered cyclic
aromatic amine from primary amine bearing an aromatic ring at y-position, through the
radical amination onto the aromatic ring. Previously, we have reported that the treatment
of alcohols containing an aromatic ring at y-position with (diacetoxyiodo)arene and iodine
gave the corresponding 6-iodochroman derivatives in moderate to good yields via the
corresponding oxygen-cented radicals.#) While, when sulfonamide 1a was treated with
(diacetoxyiodo)benzene and iodine under the same conditions, the cyclized product 2a,
N-protected 1,2,3,4-tetrahydroquinoline, without iodination was obtained in good yield.
’I:he present reaction did not proceed at all, with other protecting group such as acetyl or
phosphoryl group, without irradiation with a tungsten lamp (400W) or room light
(fluorescent lighting, 40W), or without (diacetoxyiodo)arene. The system with bromine
instead of iodine also did not give the cyclized product. Next, the substituent effect of
the aromatic ring in (diacetoxyiodo)arene was studied under the same conditions as
shown in Table 1. However, no big difference between the nitro and methoxy groups
was observed. Moreover, the reactivity of (diacetoxyiodo)benzene and
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TABLE 1
Substituent effect of (diacetoxyiodo)arenes.

©/\/\NH X_< > I(OZCR)Z , l2 X R Yield/%
o
7 Whv,60-65°C 2h ©\/Nj NO, CHs 71

N ¢l 66

(1a) 2a) 7 e
z= soz—<j>—r\|o2 CH, 6

CH40 61

[ '}’] H  CFs 0
Ga) 2 CH,CH; 64

(dipropionoxyiodo)benzene was same, though [bis(trifluoroacetoxyiodo)]benzene did
not give the cyclized product. Probably, the formation of sulfonamidyl radical 3a is not

the rate-determining step. Then, the other sulfonamides were treated with
(diacetoxyiodo)benzene and iodine under the same conditions. The sulfonamides
derived from primary and secondary alkyl branched amines were converted to the
corresponding sulfonamides of the cyclic aromatic amines in moderate yields. Thus, the
present method is very useful for the preparation of 1,2,3,4-tetrahydroquinoline -
derivatives, because the reaction proceeds by a simple operation, and under mild and

neutral conditions.
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