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Abstract: Various N-methylsaccharins were easily prepared in  Table 1. Substituent Effect of (Diacyloxyiodo)arenes
moderate to good vyields by the reaction df-methyl-

methyl)arenesulfonamides with (diacetoxyiodo)arene in the presence o X‘@"(Och)a
iodine under irradiation with a tungsten lamp. The present method is CHs 2(30eq) I, (1.0eq)
very useful for the direct preparation of saccharins Wtmethyl(- /G[ CICH,CH,CI > S'N_CH3
methyl)arenesulfonamides containing various substituents on theB SO,NHCH3 4, (tungsten lamp), B 0O,
aromatic ring. 1e A2h 3¢

Entry -X R 3¢/ Yield (%)

It is well known that many isothiazole derivatives exhibit biological 1 (2A) -OCH;  -CHs 29
activity in the medicinal and agrochemical fieldsAmong them, 2 (2B) -CH; -CH,3 28
saccharin derivativesi.e., a-ethyl[3-oxo0-1,2-benzisothiazole-2(3H)]- 3 (2€) -H -CH,4 80
acetamide 1,1-dioxide and 2-[4-[4-(2-pyrimidinyl)piperazinyl]butyl]-3- 4 (2D) -cl -CH, 63
oxo-1,2-benzisothiazole-2(3H) 1,1-dioxide (Ipsapirone), have potent 4 (2E) -H -CF, 0
ant.|b.a.ctelr|al, sedative-hypnotic, e?ntl-a.rmet){ and anticonvulsant 6 2F) -H -CH,CH, 29
activities: Recently, as an orally active bioavailable human leukocyte
elastase  (HLE) inhibitor,  [6-methoxy-4-isopropyl-3-oxo-1,2- )
benzisothiazole-2(3H)-yllmethyl  2,6-dichloro-3-[2-(4-morpholinyl)- ~ Table 2. So&ve;m?n thN -M;a)thyl(o-}nethyl)arenesulfonamldes to the
ethoxy]benzoate S,S-dioxide (WIN) serfesaccharin-based inhibitors, R, ~Methylsaccharin Derivatives R
were found to have potent HLE inhibitory activity. Therefore, extensive

. P ) . Rz CHs 2C (3.0eq.), I, (1.0eq.) Rz
studies on the preparation of these skeletons have been carried ou N—-CH,
mainly by ortho-lithiation and the subsequent sulfonation of amides or R4 SO.NHCH CICH,CH,CI 3 S
i - Ri 2 3 hv (tungsten lamp), 0O,
ortho-lithiation and the subsequent carbonation of sulfonamides. 1 A2h 3
Recently, it has been well recognized that radical reactions are quite

useful for organic synthesfsHowever, study on the radical cyclization Entry R Ra Ra 3/ Yield (%)
via nitrogen-centered radicals is limited except the Hofmann-Loeffler- 1 H H H 61 (3a)
Freytag reactiori,e., the photolysis o-nitroamine N-cyanamide, and 2 H H H 0¥ (3a)
N-phosphoramidate derivatives of steroidal compotiadd lactanfto 3 H CH; H 84 (3b)
give the corresponding cyclized compounds via the Hofmann-Loeffler- 4 H H Br 80 (3c¢)
Frgytag type ree}ction, in the presence of .(diacetoxyiodo)penzene anc s H H NO, 48 (3d)
iodine. Thus, gsnmple apd practical synthetlc .method of various types 91 6 H H CH, 99 (3e)
sgcchann glenvanvgs via g sul.fonamldyl radical has been required, in 7 H H SO,CH, 51 (3f)
view of their potential as biologically active agents.

Here, as a part of our study on the reactivity of (diacetoxyiodo)arenes as 8 H H CON(CHg) 45 (39)
radical precursors,we report the direct preparation of a saccharin _2 CH; H C(CHa)s 42 (3h)

skeleton from variousN-methyl-methyl)arenesulfonamides with @) Galvinoxyl free radical (1.5 mmol) was added
(diacetoxyiodo)arene in the presence of iodine. As a typical procedure,

to a solution ofN-methyl@-methyl)arenesulfonamide (0.5 mmol) in Table 3. Effect of N-Alkyl Group in Sulfonamides le,
1,2-dichloroethane (7 ml) were added (diacetoxyiodo)benzene (1.5 CH

mmol) and iodine (0.5 mmol). The mixture was irradiated with a Q: 3 2C(3.0¢9),1,(1.0eq.) V/@rl(N-R
tungsten lamp (500 W) at refluxing temperature for 2 h under an argon CICH,CH,CI s’

. . . 3 SO,NHR CH
atmosphere. After the reaction, the mixture was poured into chloroform 2 hv (tungsten lamp), ~'3 O,

and washed with ag. sodium sulfite solution and subsequently with ten A2h 3en
water. Entry -R 3e,/ Yield (%)
The organic layer was dried over sodium sulfate. After removal of the 1 -H 0 (3ep)
solvent, the residue was chromatographed on silica gel by preparative 2 -CHy 99 (3e)

thin layer chromatography to give themethylsaccharin in 61% yield. 3 -CH,CH4 33 (3ey)
Table 1 shows the substituent effect of (diacetoxyiodo)ar2neshe 4 -(CH,)3CH4 25 (3ey)
formation of N-methylsaccharin3c from the compoundlc. Here, 5 -CH,Ph 0 (3ey)

(diacetoxyiodo)benzene 2€) showed the best reactivity, while

[bis(trifluoroacetoxy)iodolbenzene2E) did not work at all. Table 2 R Ry
shows the formation of various N-methylsaccharins  with R R Cls
(diacetoxyiodo)benzen@C) under the same conditioRsThe reaction S'N_CH3

also proceeds in ethyl acetate which is a less toxic solvent; however, the R3 4 0O, Rq 5 SO,NHCH;Z

Downloaded by: York University libraries. Copyrighted material.



132 LETTERS

yield was slightly decreased. The reaction is completely inhibited by the
addition of a free galvinoxyl radical (entry 2 in Table 2), while
benzyl- and otheN-alkyl(o-methylarene)sulfonamides did not give the
corresponding saccharin derivatives efficiently (Table 3). Here, the
compound4 is not an intermediate which is formed via the Hofmann-
Loeffler-Freytag type reaction pathway, because it was not converted to
the saccharin skeleton under the same conditions. However, thg)
compound 5 is an intermediate. The reaction df-methyl-
methyl)benzeneamide, instead\omethyl(-methyl)arenesulfonamide,

was not clean and gave themethyl phthalimide in only 25% yield.
Thus, the present reaction is very useful for the direct preparation of
various  N-methylsaccharins from N-methyl(-methyl)arene- 4
sulfonamides, which are easily prepared by the chlorosulfonation o
methylarenes and subsequent amidation with methylamine. Heid, the
methyl group in produc® was easily removed by treatment with excess
trimethylsilyl iodide. Study on further elaboration of the method and
clarification of the reaction mechanism is now under way.
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All the compounds gave satisfactory spectroscopic and
microanalytical data.
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