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DIHYDROIMIDAZOBENZOTHIADIAZINE DICXIDES
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Reductive cyclization of 2-methylthio-1-
(2-nitrobenzenesulfonyl) -4, 5~dihydroimidazo-
lides gave a series of 1H-2,3-dihydroimidazo-
f1,2-b]f1,2,4benzothiadiazine 5,5-dloxides,
three of which were isomerized by potassium
iodide %o 3H-1,2-dihydroimidazo[2,1-c¢](1,2,4]-

benzothiadiazine 5,5-dioxides.

A variety of heteropolycyclic compounds whose structures em-
body a guanidine group has been reported to lower blood pressure;1
among these are 3-alkylamine[1,2,4 benzethiadiazine 1,i-dioxides

{e.g.,1) and tetrahydroimidazo[2,1-bJquinazolines (g.g., 2). 243
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Dedicated to Professor R.B. Woodward for the sixtieth anniver-
gary of his birthday.
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Prompted by an interest in hypertensive therapy, we have prepared
two series (Tables 1 and 2} of compounds in one of which the sul-
fonyl group of the former (1) is embedded in the tricyelic array

of the latter (2).

Table 1. 1H-2,3-Dihydroimi-
dazo[1,2-b][1,2,4 benzothia-
diazine 5,5-Dioxides.

Table 2. 3H-1,2-Dihydroimi-
dazo[2,1~-c3[1,2,4 benzothia~-
diazine 5,5-Dioxides.
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3 H H H 256~7 gl g2 g3
4 H,N H H 278-9 - T =
5 MeO H H 313-6 10 H H H 342-9
6  MeO MeO H 290-1 11 H H  Me 297-8
A H N, H 304-7 1z €l Cl Ac 320-5
9 H H Me 134-6

The avallability 5

and the structures of Z2-nitrobenzenesul-
fonyl chlorides suggested combinztion of them with 2-methylthio-
2-imidazoliine, reduction of the nitro group of the resulting ni-

trobenzenesulfonyl-dihydroimidazolides, and cyclization to the
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tricyclic compounds by elimination of methanethiol from the ex-
pected aminobenzenesulfonyl-dihydroimidazolides. Certain nitro-

benzenesulfonyl-dihydrbimidazolides were prepared, and, ag ex-

6

pected, underwent reductive cyclization (SnClZ, HC1l;~ HOAc, MeCH).

Table 3. Preparation of 1H-2,3~Dihydrecimidazo-
[1,2-b][1,2,4 benzothiadiazine 5,5-Dioxides.
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Starting Material 4 Product Yield (%)

Y RS wmp (°0)

H H 185-6 3 92
NO, H 168-9 by 52
Me0 H 110-3 5 83
MeO  MeO i71-2 & 71

Reactions of methylthioimidazoline with 2-amino-5-nitroben-

7 and with 2-amino-#4, 5-dichlorobenzenesul-

zenesulfonyl chloride,
fonyl chloride, 8 gave the corresponding aminobenzenesulfonyl-
dihydroimidazolides. 9 Methanolic acetic acid converted these to
7 (59%) and 8 (74%), respectively.

Although compounds 3-8 behaved (mp, tle, rmr) as single sub-
stances, they may be tautomeric, and therefore both N-methyl iso-

mers of 3 were prepared for comparison. Methylation (NaH, DMF,
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MeI) of 3 gave 60% of § and 18, mp 132-3°, ¥ in a ratio of 2011,

Both isomers (9, 3%; 14, 1%) could also be obtained by treatment
of 15 with trimethyl phosphite. Reaction of the anion of 3 and
trimethyl phosphate, formed by initial deoxygenation (ArNO2 -+

ArNO), may account for the observed methylations. 10

Me
N02 |/N —— N\F\N> + 9 -t—— 3
s N~y N

Inspection of the structure of 3 suggested that, if the bond
between C-3 and N-4 could be broken by a nucleophile, re-closure
of the ambident anion [i] might‘yield the isomer 10. When 3 was
heated with potassium lodide in hexamethylphosphoric triamide (HM
PA) at 200°, 10 was obtained in a yield of 86%. To confirm the
gtructural assigmments, 10 was methylated (NaH, DMF, MeI) to 1i
(88%), and 9 was rearranged (75%) with iodide (HMPA, 200°) to the

same (tlc, ir, mmr) product (11).

Al
N

Cyclization (ACZO. Py, CHClB) of ecrude 2-methylthio-1-(2-
amino-%, 5-dichlorobenzenesulfonyl) -4, 5-dihydroimidazolide (i6) ?
gave (73%) an N-acetyldihydroimidazo[1,2-b][1,2,4 venzothiadia~
zine dioxide, mp 221-4°, Ml inien was igomerized with iodide in

dimethylacetamide at 166° to 12 (88%). For comparison, 10 was
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acetylated (Aczo, Py) to 13 (86%).

Ct ETen 4 Mo
P M —=——= @:Y
6 0, ©SMe

The assigmments of structures to 3-9 and 14 are based on com-
parisons of thelr uv gpectra and of their mmr spectra with those
of model compounds, 17-20. 3 The similarities of the uv spectra
and chemical shifts of the C-2 and ¢-3 protons imply that, in so-
lution, 3 13 and 9 14 are structurally aiike. The similar chemi-
cal shifts of 14 15 and 18, which (18) was prepared unambiguous-

3 show they are related as illustrated. The downfield shift

1y,
(V8 = +0.54ppm) of the N-methyl group of 12 contrasted to that of
% allows assignment of their structures and those of 3-8 as shown.
Deshielding of a nearby methyl group, planar with a benzene ring,

can alsc be obgerved in 20 contrasted to 19. 3

' 3 2
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193 R=Me, X:CHZ 2 N
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N 21 H Me Me
D o %, wone
)G’ 23  Ac Me Me ,
24 Ac Ph H
%: g:ﬁ:: §28§31 25 Ac Ph Me
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The structures of 10-173 16

were established by comparisons
of their uv gpectra with those of models 21-23. 17 The results
of methylation of 26 (- 27, 21, and 22), and of methylation of 24
(- 25), éuggest that alkylation at sulfonyl-bound nitrogen is dis-
favored in such systems: in this sense, these results precedent

the outcomes of methylation of 1C and of the rearrangements ob-

gserved in the present work. 17,18
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