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The intermolecular reductive cyclization of o-nitrobenzenesulfonamides with ketones induced by samarium diiodide
has been studied and 3,3-disubstituted-3,4-dihydro-(2H)-1,2,4-benzothiadiazine-1,1-dioxides were obtained in satis-
factory yields under mild and neutral condition.

Since the time Kagdrdemonstrated a simple preparation of Table 1 Reaction of o-nitrobenzenesulfonamides with
samarium diiodide from samarium metal and 1,2-diiodoethaneketones promoted by Sml,®

samarium diiodide has been developed as a mild, neutral, angntry X R R2 T(h)  Yield(%)P
versatile single electron transfer reductant. It has been widel"

used in synthetic reactions, especially in ring closure reactions3a H Me Et 2 80
carbon—carbon bond formation reactions and stereocontrolle3® E me ”_'BPr g gg
reactions. The reactivity of Smj towards various nitrogen 33 H -(CHe) B neu 3 81
compounds including nitro compountiazocompound$, 3¢ H _(CHE);_ 3 85
hydrazonesP> oximes3® imines3® azide§ and hydroxy-  3f cl Ef Et 4 68
lamine< has been examined. Recently we have reported a serie3g Cl Me Et 2 72
of reductive coupling or cyclization reactions promoted by,Smi 3h Cl Me n-Pr 3 65
or samarium metdlsuch as the reductive coupling of nitriles 3! g: me _’EBI_‘: g g?
with nitro compound$2P the reductive coupling reactions of 3'k al _(CHe) ) st 3 75
ketones and nitrile¥; the reductive cyclization of substituted 3 cl -(CHi);- 3 70
benzylidenecyanoacetafor substituted benzylidenemaloni- 3m Cl Me Ph 24 0°
triles8e 8" Cher? had reported the intramolecular ketone-nitro 3n Cl Ph Ph 24 0°

reductive cyclization induced by low-valent titanium to give 21 equiv. nitro compounds, 1.2 equiv. ketones and 6 equiv.
pyrroline. Here, we have studied the intermolecular ketone-Sml, were used. "lsolated yield based on nitro compounds.
nitro reductive cyclization induced by samarium diiodide in The reaction was studied at 0°C,25°C and refluxing
anhydrous THF and the ring-closure products, 3,3-disubsti-temperat“re‘
tuted-3,4-dihydro-(R)-1,2,4-benzothiadiazine-1,1-dioxide mechanism of the above reaction has not been clarified, the

derivatives, were obtainegtia reductive cyclization ofo- formation of products3 may be described by the possible

nitrobenzenesulfonamides with ketones by Sml mechanism presented in Schenfé:2.
H 1SmO R
X\@iNoz o J— X N\<: NO, 2 Smly NO sl NOSmI; ,\’,_H;_R\
ml 5, Lt 5 RICOR
S O 2 O O s
SO,NH, - R—C—R? \@S/NH SO,Ni,R5mOSmI> SO;NH; SONH; SO,NHy
1 X=H.Cl 2 3 O Lsm & LS oo
e o oS
Scheme 1 1,SmOSmiy qw2;)$]2 HOSmI; S/N“{ HOSml, ts)/:N”

The results are summarized in Table 1. When o-nitroben-
zenesulfonamideband ketone were treated with six equiv-
alents of SmJin anhydrous THF at room temperature under a  3,4-Dihydro-1,2,4-(R)-benzothiadiazine-1,1-dioxide deriv-
nitrogen atmosphere, the deep blue color of the mixturestives are very important and useful compounds in the phar-
changed into yellow in a few minutes and the desired productgaceutical chemistry. Some derivatives of them are useful as

3 were formed. In this reaction, aliphatic ketones could reacljjyreticsi2antihypertensive agert® a hair growth agerit®
with compounds. to afford the desired producisn satisfac-  gnq non-peptidic angiotensin Il receptor antagoRfts
tory yields. However, for aromatic ketones onkaminoben- general procedure for the preparation of 3,4-dihydro-1,2,4-

éi?:;lggon:{ggesfo‘:ve:gaggtoar']nest arl?lu[z(roctjgfntﬁirrgt:g | f(2H)-benzothiadiazine-1,1-dioxide derivatives consists in con-
o-aminobenzenesulfonamides derived from compouhds densing the approprlate-'amlnobenzenesuIfon§m|de with
ketones or ketals under vigorous reaction conditions, such as

were treated with ketoneg under the same conditions, . h dql . . . id or b
products3 could not be detected. We consider therefore thafigh temperature and long reaction times, using acid or base

treatment of nitro compounds and ketones with.Snay not catalystsi%211|n contrast, our method for the preparation of

be a simple reductive procedure. Although the detailedth®se compounds circumvents these problems. o
In summary, the intermolecular reductive cyclization

* To receive any correspondence. reaction of nitro compounds and ketones was studied and a

t This is a Short Paper, there is therefore no corresponding material ifaCile synthesis of 3,3-disubstituted-3,4-dihydro-(2H)-1,2,4-
J Chem. Research (M). benzothiadiazine-1,1-dioxides was provided.
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Experimental 2i, 3-butyl-6-chloro-3,4-dihydro-3-methyl4B-1,2,4-benzothiadi-

isti i ine-1,1-dioxi p. — . 13353, 3220, 3010
Tetrahydrofuran (THF) was distilled from sodium-benzophenone@Zine-1,1-dioxide m.p. 142-142C. vpafcnt : ; ;
immediately prior to use. All reactions were conducted under a nitro 2985, 2925, 2870, 2835, 1610, 1588, 1500, 1475, 1380, 1360, 1165,

gen atmosphere. Melting points are uncorrected. Infrared spectra wef80; 770, 7008, 7.62-6.65(3H, m), 5.15(1H, br 5)64._78(1H7, br s),
recorded on an IR-408 spectrometer in KBr with absorption i cm 2;20-1.35(6H, m), 1.50(3H, 5), 0.85(3HJ56HzZ). m/2%): 290¢7Cl-
HNMR spectra were recorded on a Bruker-8G spectrometer as M*, 1.2), 288f°CI-M", 3.8), 2_08(37'6)’ 206(100), 191(36.2), )
CDCl, solutions. J values are in Hz. Chemical shifts are expressed i 89(94.1), 172(17.5). (Found: C, 49.82. H, 06'08' N, 9.93;
ppm downfield from internal tetramethylsilane. Mass spectra were“12117CIN,O,S requires C, 49.91. H, 5.93. N, 9.70%).

recorded on a HP 5989B MS spectrometer. Microanalysis was carried_2i» ©-chloro-3,4-dihydro-3-methyl-3-pentylH2-1,2,4-benzothiadi-
o o 1106 nethmare ! YSIS Was Cameezine-1,1-dioxide m.p. 130-132C. vy/cnTt 3356, 3207, 3010,

General procedureA solution of nitro compounds (1 mmol) and 2980, 2920, 2870, 2845, 1601, 1580, 1506, 1465, 1380, 1356, 1155,

ketones2 (1 mmol) in anhydrous THF (3 ml) was added to S@I 870 775, 70255| 7.64-6.52(3H, m), 5.60(2H, br s), 2.52-1.36(8H,
mmol) solution in THF (30 ml) at room temperature under a dry nitro-™): 1-550(3[:" s), 0.85(3H, tJ=6Hz). m/4%): 304¢'CI-M*, 1.2),
gen atmosphere. The deep blue colour of samarium diiodide changep2¢°Cl-M", 3.6), 248(4.8), 246(12), 208(37), 206(100), 191(34),

i a brownish vellow in a few minutes. After being stirred for a given 189(90), 172(17.8), 127(19.3), 125(50.8). (Found: C, 51.39. H, 6.44.
0 a brownisn yellow In a tfew minutes er being stirred Ttor a given 37 H. CIN.O.S requires C.51.56. H, 6.32. N, 9'25%).

time (Table 1, the reaction was monitored by TLC), the reaction was™: 2-°/: G5H1CIN,O .
quenched with dilute HCI (0.1mol/l, 3 ml) and extracted with ether 2K 6-chfor9-3_,4-Q|ﬁydro-3,3-tetramethylenlel-{)21,2,4-benzoth|a-
(3 x 30 ml). The crude product was isolated in the usual way and puridiazine-1,1-dioxidem.p. 176-178C. vp,,/cn™ 3360, 3218, 3010,

fied by preparative thin layer chromatography using ethyl acetate and28°: 2935, 2870, 2850, 1610, 1588, 1500, 1475, 1365, 1148, 850,
Cyclohexane (2 - 3) as eluant, graphy using ety 60, 705.5,, 7.66-6.55(3H, m), 6.50(1H, br s), 5.10(LH, br ),

2a, 3-ethyl-3,4-dihydro-3-methyl-E2-1,2,4-benzothiadiazine-1,1-  2:96-1.75(8H, m).m/7%): 274¢°CI-M", 1.3), 272¢CI-M*, 4),
dioxide m.p. 178-186C. v, _jcmrt 3350, 3210, 3010, 2080, 2030, 208(4.4), 206(11.2), 191(2.3), 189(4.6), 86(38.9), 84(100), 66(96.6).
2865, 2845, 1610, 1575, 1500, 1470, 1385, 1375, 1160, 340. (Found: C, 48.62. H, 4.93. N, 10.07, @,,CIN,O,S requires C,
7.66-6.44(4H, m), 5.10-5.00(2H, br s), 2.01-1.66(2H, m), 1.50(3H, s),48:44. H, 4.80. N, 10.27%). _
0.95(3H, t, J=7Hz). m/z (%): 226(M", 3.5), 172(98.8), 155(97), .2I!6-chIoro.-3,4-d|hydro-3,3-pentamethylenleHQﬂ,2,4-benzoth|a-
92(426), 91(100)' 65(71) (Found: C, 53.23. H, 6.08. N, 12.15;d|a2|ne-l,1-d|-OX|dem.p. 190-192C. Vma){ch 3370, 3275, 3010,
CHN,O.S requires C, 53.08. H, 6.24. N, 12.38%). 2985, 2930, 2870, 2840, 1608, 1580, 1500, 1475, 1360, 1150, 865,

2b,” 3:4-dihydro-3-methyl-3-propyl-&)-1,2,4-benzothiadiazine- 785, 703.3, 7-42‘6-42(3_"" m),7 5.25£1H, br s), 4-68({"" brs),
1,1-dioxidem.p. 171-173C. v, /ent? 3355, 3220,3010, 2980, 2930, 2-50-1.58(10H, m)m/2%): 288¢'CI-M", 6.9), 286¢°CI-M", 9.4),
2870, 2830, 1600, 1580, 1501, 1465, 1380, 1360, 1148, 335. 208(6.3), 206(16.2), 191(1.8), 189(2.8), 99(20.6), 84(100), 66(71).
7.76-6.46(4H, m), 6.04(1H, br s), 4.74(LH, br s), 2.44-1.40(4H, m), (Found: C, 50.07. H, 5.38. N, 9.93; f1,CIN,O,S requires C, 50.26.
1.44(3H, s), 0.85(3H, tJ=6Hz). M/A%): 240(M, 4.4), 173(29.3), = H.5.27. N, 9.77%).

172(100), 156(28), 155(11.5), 65(18.5). (Found: C, 55.12. H, 6.58. N, , , ,

11.43; G,H,N,O,S requires C, 54.98. H, 6.71. N, 11.66%). We are grateful to the National Natural Science Foundation of
2¢, 3-butyl-3,4-dihydro-3-methyl-(2)-1,2,4-benzothiadiazine-1,1-  China (Project N0.29872010) for finance support.

dioxide m.p. 158-16€C. v, /cnTt 3340, 3200, 3010, 2980, 2930,

2870, 2850, 1605, 1575, 1500, 1475, 1385, 1340, 1160, 7555720. Received 15 February 2000; accepted 4 June 2000

7.72-6.40(4H, m), 6.00(1H, br s), 4.78(1H, br s), 2.44-1.20(6H, M), paper 99/164

1.47(3H, s), 0.85(3H, tJ=6Hz). m/A%): 254(M, 1.6), 172(86.7),

155(87.8), 92(41.2), 91(100), 65(77.4). (Found: C, 56.52. H, 7.29. N,

10.83; G,H,N,0,S requires C, 56.67. H, 7.13. N, 11.01%). References
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