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In order to study new sulfonamide diuretics, two series of 6- and 5-sulfamoyl-2,3-dihydro-1,4-
benzodioxins were synthesized and tested for diuretic and antihypertensive activities in rats.
Starting from 4-chloro(or 3,4-dichloro)-1,2-dihydroxybenzene, these sulfamoyl compounds were
prepared by two different routes. In method A, 6-sulfamoyl compounds (8 or 11) were obtained by
conversion of the nitro function into sulfonamide via the Sandmeyer reaction. In method B, 5-
sulfamoy! compounds (16) were synthesized by direct introduction of sulfonyl chloride into the
dihydrobenzodioxin, followed by amination. The sulfamoyl dihydrobenzodioxins showed lower
diuretic and antihypertensive activities than trichloromethiazide.

Keywords sulfonamide diuretic; 2,3-dihydro-1,4-benzodioxin; phenoxyacetic acid; a-
blocker; -blocker; antihypertensive; uricosuric

The most important first-line drug therapy for essential hypertension employs diuretics,
especially sulfonamide diuretics” such as thiazides (I). However, the drawback of thiazide
diuretics is uric acid retention, causing hyperuricemia. We have been interested in the
development of sulfonamide diuretics having new profiles such as uricosuric properties.
Prosympal (III) and piperoxan (IV) have been reported as a-blocker dihydrobenzodioxin
antihypertensive agents having the 2-(alkylamino)methyl function.” Dihydrobenzodioxinyl-
ethanolamine® (V) is a B-blocker, and phenoxyacetic acid diuretics, such as tienilic acid*®
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(VI and VII),*” are uricosuric diuretic agents. From this point of view, we have synthesized
two series of 6(and 5)-sulfamoyl 2(or 3)-substituted dihydrobenzodioxins, possessing chloro
and phenoxy functions at position 7 or 8, as shown in Fig. 1. These compounds were tested
for diuretic and antihypertensive properties.

Chemistry

It is well known that 1,2-dihydroxybenzenes reacts with epibromohydrin (EBH) in the
presence of a base to give 2,3-dihydro-1,4-benzodioxin-2-ylmethanol.® This method has been
applied to obtain dihydrobenzodioxins with various substituents at position 2, because the
hydroxymethyl function is easily converted into carboxylic acid, alkylamino, carboxylamide
and ethanolamine moieties. However, if unsymmetrically substituted 1,2-dihydroxybenzenes
are subjected to the above reaction, two isomers will arise and regioselective synthetic
methods will be needed for their synthesis. Therefore, a strongly electronegative nitro group in
1,2-dihydroxybenzene is expected to control the regioselectivity of the construction of the
dihydrobenzodioxin ring. In addition, the nitro function can be smoothly converted into
sulfonyl chloride through Meerwein’s variant of the Sandmeyer reaction® of the amino
analogue obtained by reduction of the nitro compound, followed by amination to yield the
desired sulfonamide (method A). The other method was the regioselective construction of
7,8-dichlorodihydrobenzodioxin-2-ylmethanol acetate (13) from 3,4-dichloro-1,2-dihydroxy-
benzene (1b), following direct introduction of the chlorosulfonyl function, then its conver-
sion into the sulfonamide by amination (method B). In general, 6-sulfamoyl dihydrobenzo-
dioxins (8 and 11) were prepared by method A. However, the 5-sulfamoyl compounds (16)
were obtained by method B.

Chart 1 depicts the regioselective construction of the dihydrobenzodioxin ring starting
from both 4-chloro-1,2-dihydroxy-5-nitrobenzene (2a) and the 3,4-dichloro compound (2b).
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Compound 2a was treated with benzyl chloride (2.1 eq) and sodium hydride (2.2¢q) in N,N-
dimethylformamide (DMF) at room temperature for 10 min to give the 1-benzyl ether (3a) in
77.4%; yield along with the dibenzyl ether (3b) in 8.6% yield. The monobenzyl ether (3a) was
treated with EBH in the presence of base, and the resulting glycide ether (3¢) was cleaved by
acid to afford the chloride (3d). The ring closure was effected with a base to give 7-chloro-6-
nitrodihydrobenzodioxin-3-ylmethanol (4) (66%, overall yield from 3a).>

Alternatively, the regioisomer (5a) has been obtained as follows. 4-Chloro-1,2-di-
hydroxy-5-nitrobenzene (2a) was directly treated with EBH (1.1eq) in the presence of so-
dium hydride (1.2eq) in DMF at room temperature for 30 min followed by heating at 80 °C
for 3h, to give 7-chloro-6-nitrodihydrobenzodioxin-2-ylmethanol (5a) in 819 yield. The
structure of 5a was unequivocally determined on the basis of X-ray crystal analysis”’ of 7-
chloro-6-sulfamoyldihydrobenzodioxin-2-yl-methanol (8a), which was derived from 5a. The
reason for this regioselectivity may be as follows. In general, the phenoxy anion derived from
a less acidic hydroxy group is kinetically more reactive than the phenoxy anion from a more
acidic hydroxy group. As the 1-hydroxy group is less acidic than the 2-hydroxy one in the
nitro compound (2a), an electrophilic reagent such benzyl chloride or EBH reacts pref-
erentially with the I-hydroxy group to give predominantly the 1-benzyl ether (3a) or
dihydrobenzodioxin-2-ylmethanol (5a) under the reaction condition used.

7,8-Dichloro-6-nitrodihydrobenzodioxin-2-ylmethanol (Sb) was obtained from com-
pound 2b in 749, yield, by the same procedure. The 7-phenoxy analogue (5¢) has been
synthesized from the 7-chloro compound (5a) by a substitution reaction.®’ Heating 5a at
170°C for 4h with phenol and potassium hydroxide in the presence of copper as a catalyst
gave Sc in 759 yield. The 7-chloro-2-methoxymethyl (and 2-ethoxymethyl) compounds (5d
and S5e) were synthesized from Sa by reaction with alkyl halide and sodium hydride in DMF.

These 6-nitrodihydrobenzodioxin-2(or 3)-ylmethanols (5 and 4) were converted into the
corresponding sulfonamides as shown in Chart 2. The nitro compound (5a) was reduced by
catalytic hydrogenation or by using metallic iron and hydrochloric acid to give the
corresponding amino compound (6a) in good yield. The conversion of 6a into the sulfonyl
chloride (7a) was performed according to Meerwein’s variant of the Sandmeyer process. The
sulfonyl chloride (7a), without special purification, was converted into the sulfonamide (8a)
by treatment with aqueous ammonia in acetone in 73%, yield. In the above reaction, the amino
dihydrobenzodioxins (6a and 6b) bearing a chloro group at the ortho position to the amino
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group were converted into the sulfonamides in good yield, while compound 6¢ having a
phenoxy group at the ortho position afforded the sulfonamide (8c) in only 11.5% yield. The 3-
hydroxymethyl analogue (11a) was prepared from 4 by the same procedure. These 6-
sulfamoyl-2(or 3)-hydroxymethyl compounds (8a—c) and (11a) were converted into the
corresponding carboxylic acids (9a—¢) and (12) by oxidation with KMnO, or Jones reagent
in good yield. 5-Acyl-7,8-dichloro-2,3-dihydro-1,4-benzodioxin-2-carboxylic acids have been
found to show a strong diuretic activity in the course of our study. A series of 5-sulfamoyl
analogues (17) was produced from 7,8-dichloro-2,3-dihydro-1,4-benzodioxin-2-ylmethanol
acetate (13), which was prepared from 1b.”’ Reaction of 13 with chlorosulfonic acid and
thionyl chloride at room temperature gave a mixture of 5- and 6-sulfonyl chlorides, which
were separated by chromatography on a Lobar column (Merck) and to give 14 (5097) and 15
(28.2%). These sulfonyl chlorides were treated with amines to afford 2-acetoxymethyl com-

Cl Cl
CI@OICHZOAC 1) GISO4H/SOC, cl O],CHQOFh jé[o CH,OR,
0 2) NHR2R, o] RO,S

aq.NaOH
RO.S 15 :R=Cl, Ry=Ac
14 ‘R=Cl, Ry=Ac 8 h:R=NMe,, Ry=H
1) EBH/NaH in DMF 16 a—j :R=NR,Rz, Ry=H i :R=NEty, Ry=H
2) Ac,0O/Py
lJones oxidation Joxidation
cl
cl OH
OH cl 0 COzH ]ij[o],co?
1b RoR;NO2S ,
9 b:R2=Ra=
17 a-i d:Ry=Ra=
R
Ci CO.CH.COM a NH,  f NHMe
cl O]/ 2viiave b NMe, g N(Me)Ph
0 (o] NE‘z h N(MG)CHQPh
(CHa),N 0,8 d N i N(Me)Et
17 k e N:] j N(Me)Bu
Chart 3
X2 X
X1ﬁj[oaz/CH20H SOCI,/Py ]ﬁ B/CHZCI NHR; R, C'ﬁj[ogz(CHgR
HoNO,S 0”? HoNO,S HoNO,S 0
8 a:X;=Cl, Xp=H (2-CH,OH) 18 a-¢ R _ R
b:X1=X2;CIX y 20 a:N(CHs)y (X=H) g:N_N- co—f_—]j
C:X|=Ph , 2= ; N,—\N —cO
11 :X;=Cl, Xp=H  (3-CH,0H) 19 b NHBu hiN
c:N_0O :N_N-CHg (X=Cl)
d:N)
I\
e:N_N-CHg
\
f 1 N__N-CH,Ph
21 a:N_N-CHy (3)(X=H)
b : N_N-CHzPh (3)

Chart 4

NII-Electronic Library Service



No. 9 ' 3391

pounds, which were hydrolyzed with aqueous NaOH to thé corresponding hydroxymeth-
yl sulfonamides (16) or (8). On oxidation of 16 or 8 with Jones reagent, the corresponding
carboxylic acids (17 or 9) were prepared as shown in Chart 3.

As illustrated in Charts 4 and 5, various (alkylamino)methyl (20 and 21), carboxyamide
(22) and ethanolamine (27 and 28) analogues were obtained from these hydroxymethyl
compounds (8 and 11) and carboxylic acids (9 and 12) by conventional methods.

6-Sulfamoyl dihydrobenzodioxin-2(or 3)-ylmethanols (8 and 11) were converted into the
corresponding chloromethyl compounds (18 and 19, respectively) by treatment with thionyl
chloride in pyridine. Compounds 18 and 19 were converted into 2(or 3)-(alkylamino)methyl
compounds (20 and 21) by reaction with amines as shown in Chart 4. 2(or 3)-Carboxyamides
(22) were obtained by treatment of 2(or 3)-carboxylic acids (9 or 12) with phosphorus
trichloride and amines by the known method.!®

6-Sulfamoyl dihydrobenzodioxinylethanolamines (27 and 28) were obtained from the
corresponding carboxylic acids (9a and 9b) as follows. 7-Chloro-6-sulfamoyldihydro-
benzodioxin-2-carboxylic acid (9a) was treated with thionyl chloride to afford the corre-
sponding acid chloride, which was reacted with diazomethane and HCI/AcOEt to yield the
chloroacetyl compound (23). Reduction of 23 with sodium borohydride afforded a mixture
of stereoisomers, which were separated by chromatography on a Lobar column to give 25a

TABLE 1. 7-Chloro(or 7,8-Dichloro or 7-Phenoxy)-
2(or 3)-substituted-2,3-dihydro-1,4- TasLe II.  7,8-Dichloro-2-substituted-5-sulfamoyl-
benzodioxin-6-sulfonamides 2,3-dihydro-1,4-benzodioxins

Diuretic (rat) Diuretic (rat)®

Compound No. Na meq/kg body weight Aig;}‘,gae)r- Compound No. Na meq/kg body weight
(Treated/control) (Treated/control)
8a No 16a 0.95 /0.64
8b 2.639/0.74 (50 mg/kg) 16b 0.87 /0.59
8f No +(84) 16¢ 0.64 /0.53
8g 0.83%7/0.50 (23 mg/kg) 17a 0.47 /0.64
9a No +(50) 17b 1.397/0.59
9b No 17¢ 1.46”/0.53
9 No 17d 1.34%0.75
11a 1.399/0.50 (42 mg/kg) +(78) 17e 0.90 /0.75
11b No 17g 0.71 /0.73
15 No 17 1.65%/0.55
18a 1.26"/0.59 (50 mg/kg) +(100) 17j 1.24%/0.73
18b No 17k 1.43%/0.51
18c No TCM (1 mg/kg) (reference) 1.26%/0.67
19 No Indacrinone® (reference) 3.51%/0.67
20d - No : )
:g; 0.97"’/0‘55NZ)20 me/keg) +(103) a) Dose: 50mg/kg. b) Statistically significant difference.
20k 1.13%/0.55 (12 mg/kg)
22¢ 1.019/0.55 (20 mg/kg)
28a 0.22 /0.43 (50 mg/kg)
28b 1.249/0.43 (50 mg/kg)
Tc(i\:ference) 1.269/0.67 (1 mg/kg) 00
Indacrinon
(reference) 3.517/0.67 (50 mg/kg)

a) 0.2mg/d, after 15th day (rat) see Experimental. &) Sta-
tistically significant difference.
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and 25b. These were converted into the corresponding ethanolamines (27) by reaction with
amines. 7,8-Dichloro analogues (28a and 28b) were prepared from 9b by the same method,
as shown in Chart 5.

Biological Activities

Table I shows the diuretic activities of the 6-sulfamoyl-2,3-dihydro-1,4-benzodioxin
derivatives and Table II shows those of the 5-sulfamoyl compounds. In general, the 5-
sulfamoyl compounds were more diuretic than the 6-sulfamoyl derivatives, but they showed
less potent diuretic and antihypertensive activities'? than trichloromethiazide (TCM).

Experimental

Melting points were determined on a Yanagimoto micromelting apparatus and are uncorrected. Infrared (IR)
spectra were recorded in Nujol with a Hitachi 260-10 IRS spectrophotometer, unless otherwise noted. Wave numbers
are expressed in reciprocal centimeters. Proton nuclear magnetic resonance (‘H-NMR) spectra were taken in
dimethyl sulfoxide-d, (DMSO-d;) solution on a Varian EM-390 or T-60 spectrophotometer, unless otherwise noted.
Chemical shifts were expressed as o values (ppm) from tetramethylsilane. Column chromatography was conducted
using silica gel (E. Merck, 70—230 mesh ASTM) or a Lobar column (Merck). When the products were isolated by
solvent extraction, the procedure generally followed was to extract the aqueous layer with two or three portions of the
indicated solvent, then wash the organic layer with saturated NaCl-H,O or H,0, dry it over Na,SO, or MgSO,, and
evaporate the solvent in vacuo.

Preparation of 7-Chloro-6-nitro-2,3-dihydro-1,4-benzodioxin-3-ylmethanol (4)

1) 1-Benzyloxy-4-chloro-2-hydroxy-5-nitrobenzene (3a)——A solution of 2a (10.0g) in dry DMF (25ml) was
added to a suspension of NaH (50% in oil, 5.32g, 2.1 eq) in dry DMF (25ml) with stirring under cooling on an ice
bath for 10min. Next, a solution of benzyl chloride (14.07 g) in dry DMF (10 ml) was added. The resulting mixture
was stirred at room temperature for 30 min and then heated at 50—60 °C for an additional 45 min. The mixture was
diluted with water, and the resulting solid (2.5 g) (dibenzyl ether) (3b) was removed by filtration. The filtrate was
extracted with ether to remove the neutral fraction (5.28 g). The mother liquor was acidified with concentrated HCI
and then extracted with ether. The extracts (13.08 g) were passed over SiO, with benzene/CH,Cl, and the crude
products were recrystallized from benzene—petroleum ether (PE) to give 3a (9.85g, mp 85—88°C, as the first crop and
1.59 g, mp 75—78 °C, as the second one, yield 77.4%,). The dibenzyl ether fraction (3b) (2.5 g) was recrystallized from
CH,Cl,~ether to afford crystals, 1.674 g (mp 107—109 °C, yield 8.6%).

The 1-Benzy! Ether (3a): Anal. Caled for C,3H,,Cl0, - 1/4H,0 (M, 270.172): C, 54.94; H, 3.54; Cl, 12.47; N, 4.93.
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Found: C, 54.88; H, 3.46; Cl, 13.08; N, 4.90. IR cm™': 3497, 3383, 1573. '"H-NMR 4: 7.67 (1H, s), 7.41 (5H, s, Ph),
7.07 (1H, s), 6.12 (1H, br, OH), 5.17 (2H, s, CH,Ph).

The Dibenzyl Ether (3b): '"H-NMR (CDCl,) 6: 7.81 (1H, s), 7.40 (11H, s), 5.30, 5.23 (each 2H, s, CH,Ph).

2) 1-Benzyloxy-4-chloro-2-(2,3-epoxypropoxy)-5-nitrobenzene (3c)}——A solution of 3a (5.0g) in dry DMF
(10ml) was added to a suspension of NaH (50% in oil, 0.943 g, 1.1 €q) in dry DMF (40 ml) under stirring and cooling
on an ice bath over 5min. After 15min, a solution of EBH (3.42 g, 1.4eq) in dry DMF (10 ml) was added at room
temperature and the resulting reaction mixture was heated at 76 °C for 5h. After cooling, the reaction mixture was
diluted with water and 2N NaOH. The resulting crystals were collected by filtration and then dissolved with CH,Cl,.
The CH,Cl, solution was washed with water and dried over Na,S50,. The solvent was evaporated off in vacuo, giving
a neutral fraction (4.77g), which was passed through an SiO, column with benzene/CH,Cl, (4: 1)-CH,Cl, as the
eluent. Recrystallization of the residue obtained from the eluate from CH,Cl,—ether-PE afforded 3¢ (3.809 g, mp
91—93°C). 4nal. Caled for C;¢H,,CINO; (M, 335.747): C, 57.24; H, 4.20; Cl, 10.56; N, 4.17. Found: C, 57.04; H,
4.31; C1, 10.78; N, 4.26. IR cm ™ ': 1578. 'H-NMR (CDCl;) 6: 7.62 (1H, 5), 7.40 (5H, s, Ph), 7.02 (1H, s), 5.15 (2H, m),
4.57—3.87 (2H, m), 3.60—3.20 (1H, m), 3.00—2.67 (2H, m).

3) 4-Chloro-2-(3-chloro-2-hydroxypropoxy)-1-hydroxy-5-nitrobenzene (3d)——A solution of 3¢ (5.0 g) in con-
centrated HCI (200 ml) was heated at 110—115°C for 1 h. The cooled reaction mixture was extracted with ether.
Recrystallization of the residue from benzene-PE gave 3d (3.475g, mp 119—121°C, yield 82.7%). Anal. Calcd for
CoHoCINO; (M, 282.087): C, 38.32; H, 3.22; Cl, 25.14; N, 4.97. Found: C, 38.60; H, 3.17; Cl, 25.23; N, 4.79. IR
cm™': 3402, 3262, 1606, 1587. 'H-NMR (CDCl,) é: 7.53 (1H, s), 6.92 (1H, s), 4.57—4.17 (1H, m), 4.30 (2H, s), 3.82
(2H, d, J=4Hz).

4) 7-Chloro-6-nitro-2,3-dihydro-1,4-benzodioxin-3-ylmethanol (4——A mixture of 3d (6.0g) and KOH (1.02g,
1.2eq) in EtOH (300 ml) was refluxed under an atmosphere of nitrogen for 20 min. The cooled reaction mixture was
neutralized with concentrated HCI, then the solvent was removed in vacuo at room temperature. The resultant syrup
was extracted with CH,Cl,. The residue (5.21 g) was crystallized from ether-PE to give 4 (4.68 g, mp 99—101 °C, yield
89.67;). Anal. Caled for CogHgCINO; (M, 245.622): C, 44.01; H, 3.28; Cl, 14.44; N, 5.70. Found: C, 44.27; H, 3.57;Cl,
14.45; N, 5.77. IR cm ™ ': 3395, 3290, 1608, 1573. '"H-NMR 8: 7.64 (1H, s), 7.22 (1H, s), 5.11 (1H, br, OH), 4.58—4.07
(3H, m), 3.70 (2H, br, CH,OH).

7-Chloro-6-nitro-2,3-dihydro-1,4-benzodioxin-2-ylmethanol (5a)—4-Chloro-1 ,2-dihydroxy-5S-nitrobenzene (2a)
(11.92 g) was added dropwise to a suspension of NaH (50% in oil, 4.56 g, 1.2eq, the oil was removed by PE) in dry
DMF (250ml) under cooling in an ice bath. The mixture was stirred at the same temperature until evolution of
hydrogen gas ceased, and then a solution of EBH (11.92g, 1.1eq) in dry DMF (50 ml) was added. The reaction
mixture was stirred at room temperature for 30 min, the then heated at 80 °C for 3 h. The cooled reaction mixture was
poured into ice water and extracted with ether. The residue (16.8 g) was recrystallized from ether to give 5a (14.0 g, mp
103—105°C). A second crop (1.88 g, mp 99—102 °C) of Sa was obtained by recrystallization of the crystalline residue,
after passage through a column of SiO,. The yield of crystalline 5a totaled 15.88 g (yield 81.7%;). Anal. Calcd for
CoHgCINO; (M, 245.622): C, 44.01; H, 3.28; Cl, 14.44; N, 5.70. Found: C, 43.92; H, 3.39; CI, 14.58: N, 5.76. IR cm " !
33063206, 1612, 1578. "H-NMR §: 7.68 (1H, s), 7.27 (1H, s), 5.12 (1H, t, J=6 Hz, OH), 4.30—4.08 (3H, m), 3.65
(2H, d, J=6Hz, CH,OH).

7,8-Dichloro-6-nitro-2,3-dihydro-1,4-benzodioxin-2-ylmethanol (5b): mp 108—111°C (from EtOH-PE, yield
74%,). Anal. Caled for CoH,Cl,NO; (M, 280.071): C, 38.60; H, 2.52; Cl, 25.32; N, 5.00. Found: C, 38.90; H, 2.44; Cl,
25.13; N, 5.0L. IR cm™': 3567, 1570. 'H-NMR 6: 7.75 (1H, s), 5.20 (1H, br, OH), 4.63—4.07 (3H, m), 3.87—3.60
(2H, br, CH,OH).

6-Nitro-7-phenoxy-2,3-dihydro-1,4-benzodioxin-2-ylmethanol (5¢)——A mixture of phenol (19.52¢g, 1.7eq) and
NaOH (10.00 g, 1.46eq) was heated on an oil bath at 130—140°C for 15 min. After the mixture had cooled to 100—
110°C, 5a (30 g) and Cu powder (610 g) were added. The resulting mixture was heated at 150—170°C for 4 h. The
cooled reaction mixture was mixed with ice water and extracted with CH,Cl,. The organic layer was washed with 2N
NaOH, and evaporated in vacuo. The residue (36.93 g) was passed through a column of Si0O, (200 g) with CH,Cl, and
gave a yellow oil (5c) (27.86 g, yield 75.3%). Anal. Calcd for C,sH,;NO, (M, 303.27). MS m/z: 303 (M ™). IR (CHCl,)
cm™': 3620, 1628, 1587. 'H-NMR §: 7.67 (11H, s), 7.19 (5H, br, PhO), 6.65 (1H, s), 5.08 (1H, t, J=5Hz, OH), 4.30
(3H, m), 3.67 (2H, d, J=5Hz), 3.32 (3H, s).

7-Chloro-6-nitro-2,3-dihydro-1,4-benzodioxin-2-ylmethanol Ethyl Ether (S5¢)——A mixture of 5a (5.0g) in dry
DMF (10ml) was added to a suspension of NaH (50% in oil, 1.07 g, 1.12eq) in dry DMF (50 ml) with stirring and
cooling, over 10 min. After 20 min, EtBr (3.33 g, 1.5eq) was added to the mixture. The resulting mixture was stirred at
room temperature for 20 min, and then heated at 40 °C for 3 h. The cooled reaction mixture was diluted with water
and extracted with ether. The residue (5.82 g) obtained from the extract was passed through a column of SiO, with
benzene-benzene/CH,Cl, (5:1) and gave an oil (Se) (4.927g, yield 89.09)). Anal. Caled for C; H,,CINO, (M,
273.67). MS m/z: 273 (M*). IR (CHCl;) cm ~*: 2980, 1583. 'H-NMR §: 7.72 (1H, 5), 7.32 (1H, s), 4.65—3.95 (3H, m),
3.67 (2H, d, J=5Hz), 3.52 (2H, q, J=7Hz), 1.13 (3H, t, J=7Hz).

7-Chloro-6-nitro-2,3-dihydro-1,4-benzodioxin-2-ylmethanol Methyl Ether (5d): mp 67—68°C (from EtOH,
yield 84%). Anal. Caled for C,oH,,CINO; (M, 259.649). MS m/z: 259 (M*). IR (CHClLy)em ™*: 1616, 1583. "H-NMR
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8:7.68 (1H, s), 7.28 (1H, s), 4.58—3.90 (3H, m), 3.60 (2H, d, J=5Hz), 3.32 (3H, s).

Preparation of 6-Amino-7-chloro-2,3-dihydro-1,4-benzodioxin-2(or 3)-ylmethanols (6 and 10)
6-Amino-7-chloro-2,3-dihydro-1,4-benzodioxin-2-ylmethanol (6a)——1) A mixture of 5a (13g) and 57, Pd-C

(2.75g) in AcOEt (300ml) was hydrogenated by a conventional procedure until the starting material (5a) had

disappeared on thin layer chromatography (TLC). The catalyst was removed by filtration, and the filtrate was

concentrated in vacuo, leaving a residue (12.0 g), which when recrystallized from MeOH-ether gave 6a (8.37g, mp

119—122°C, yield 73%).

2) Metallic iron (5.5g) was added portionwise to a mixture of 5a (8.0 g) in MeOH (35ml) and concentrated
HCI (23 ml). The reaction mixture was refluxed with stirring for 10 h until 5a had disappeared on TLC. Conventional
work-up gave a residue, and recrystallization from MeOH-ether gave 6a (5.91 g, mp 119—122°C, yield 84%). Anal.
Caled for CoH,,CINO, (M, 215.640): C, 50.13; H, 4.67; Cl, 16.44; N, 6.50. Found: C, 50.28; H, 4.80; Cl, 16.34; N,
6.66. IR cm ™ ': 3448, 3368, 3230, 1625, 1607, 1581. "H-NMR &: 6.80 (1H, s), 6.42 (1H, s), 5.02 (1H, t, /=6 Hz, OH),
4.83 (2H, s, NH,), 4.38—3.88 (3H, m), 3.65 (2H, d, /=6 Hz, CH,OH).

6-Amino-7,8-dichloro-2,3-dihydro-1,4-benzodioxin-2-ylmethanol (6b): (Oil, yield 95%;). 'H-NMR §:7.33 (2H, s,
NH,), 6.27 (1H, s), 4.40—3.60 (6H, m).

6-Amino-7-phenoxy-2,3-dihydro-1,4-benzodioxin-2-ylmethanol (6¢): (Oil, yield 91.1%). Anal. Calcd for
C,sH,sNO, (M, 273.28). MS m/z: 273 (M ™). IR (CHCl,) cm ™ 1: 3600, 3450, 3370, 1680, 1592. '"H-NMR 6: 7.17 (5H,
br, PhO), 6.37 (2H, s), 4.92 (1H, t, J =6 Hz, OH), 4.37 (2H, br, NH,), 4.05 (3H, br), 3.57 (2H, d, /=6 Hz, CH,OH).

6-Amino-7-chloro-2,3-dihydro-1,4-benzodioxin-2-ylmethanol Methyl Ether (6d): mp 60.5—62°C (from ether—
PE, yield 76%). Anal. Calcd for C,oH,,CINO; (M, 229.667): C, 52.30; H, 5.27; Cl, 15.44; N, 6.10. Found: C, 52.74; H,
5.28: Cl, 15.37; N, 6.01. IR cm™*: 3301, 3280, 3192, 1634, 1588. '"H-NMR 4: 6.75 (1H, s), 6.35 (1H, s), 4.95 (2H, br,
NH,), 4.38—3.83 (3H, m), 3.52 (2H, d, /=5Hz), 3.30 (3H, s, CH3).

6-Amino-7-chloro-2,3-dihydro-1,4-benzodioxin-2-ylmethanol Ethyl Ether (6e): mp 62—63.5°C (from ether,
yield 83%). Anal. Calcd for C;,H,,CINO; (M, 243.694): C, 54.22; H, 5.79; Cl, 14.55; N, 5.75. Found: C, 53.92; H,
5.72; Cl, 14.49; N, 5.75. IR cm ~': 3420, 3290, 3180, 1635, 1590. 'H-NMR 4: 6.73 (1H, s), 6.35 (1H, s), 4.72 (2H, br,
NH,), 4.38—3.83 (3H, m), 3.57 (2H, d, J=5Hz), 3.48 (2H, q, /=7Hz), 1.12 3H, t, J=THz).

6-Amino-7-chloro-2,3-dihydro-1,4-benzodioxin-3-ylmethanol (10): mp 117—118 °C (from ether-PE, yield 80%).
Anal. Caled for CoH,,CINO; (M, 215.640): C, 50.13; H, 4.67; Cl, 16.44; N, 6.50. Found: C, 50.28; H, 4.57; Cl, 16.40;
N, 6.55. IR cm ™ !: 3470, 3370, 3190, 3090, 1601, 1576. 'H-NMR d: 6.72 (1H, s), 6.35 (1H, s), 4.95 (1H, t, J=6Hz,
OH), 4.77 (2H, br, NH,), 4.33—3.80 (3H, m), 3.70—3.45 (2H, d, J=6Hz, CH,OH).

Preparation of 7(and 8)-(Di)substituted-6-sulfamoyl-2,3-dihydro-1,4-benzodioxin-2(or 3)-ylmethanols (8 and 11)

7-Chloro-6-sulfamoyl-2,3-dihydro-1,4-benzodioxin-2-ylmethanol (8a)——A solution of NaNO, (3.81g) in H,0
(6 ml) was added dropwise to a mixture of 6a (10.83 g) in AcOH (35ml) and concentrated HCI (40 ml) under stirring
and cooling on an ice-NaCl bath at —15 to —5°C (internal temperature) over 35min. After 15min, a solution of
CuCl, - 2H,0 (5 g) in H,O (5ml) and 33% SO,~AcOH (SO, 34 g in AcOH 66 g) was added. The reaction mixture was
gradually warmed to 33 °C (internal temperature) under stirring and maintained at the same temperature for an
additional 50 min until gas evolution ceaed. The reaction mixture was poured into ice water and extracted with
CH,Cl,. The extract was washed with water, dried over Na,SO,, and evaporated in vacuo at room temperature to
give a residue of the sulfonyl chloride (7a). Concentrated NH,OH (70 ml) was added to a solution of the residue (7a)
in acetone (80ml) with stirring and cooling on an ice bath, then the mixture was refluxed for 30min. After
acidification with concentrated HC), the reaction mixture was evaporated in vacuo and extracted with AcOEt. The
residue from the extract was diluted with 2N NaOH (100 ml) and the mixture was heated at 70—80°C for 15 min.
Next, the reaction mixture was extracted with CH,Cl, to remove the neutral fraction (0.7 g), and the solid was
collected (8.8 g), then recrystallized from EtOH—ether to afford 8a (8.7 g, mp 168—169 °C). The filtrate was acidified
with concentrated HC1 and extracted with AcOEt. The residue (3.8 g) was passed through a column of SiO, with
AcOEt/MeOH (100: 1) and the product was recrystallized from the same solvent to give 8a (1.51 g, mp 163—165°C).
The total yield of 8a amounted to 10.21 g (73%). 8a: Anal. Caled for CoH,,CINO;S (M, 279.7): C, 38.65; H, 3.60; Cl,
12.68; N, 5.01; S, 11.46. Found: C, 38.79; H, 3.63; Cl, 12.70; N, 5.08; S, 11.30. IR cm ~*: 3547, 3298, 1570. 'H-NMR §:
7.47 (3H, s), 7.17 (1H, s), 5.12 (1H, t, J=5Hz), 4.50—4.00 (3H, m), 3.50 (2H, br).

7-Chloro-6-sulfamoyl-2,3-dihydro-1,4-benzodioxin-2-ylmethanol Acetate (8f): mp 181—182°C (from CH,Cl,-
ether). Anal. Caled for C;,H,,CINOGS (M, 321.737): C, 41.06; H, 3.76; Cl, 11.02; N, 4.35; S, 9.97. Found: C, 40.99; H,
3.70; Cl, 11.43; N, 4.35; S, 9.91. IR cm ™ !: 3465, 3258, 1748, 1732. '"H-NMR 4: 7.43 (1H, s), 7.40 (2H, br, SO,NH,),
7.16 (1H, s), 2.05 (3H, s, OCOCH,;).

7,8-Dichloro-6-sulfamoyl-2,3-dihydro-1,4-benzodioxin-2-ylmethanol (8b): mp 234-—235°C (from acetone, yield
74%). Anal. Caled for CoHyCL,NO,S (M, 314.15): C, 34.41; H, 2.89, Cl, 22.57, N, 4.46; S, 10.21. Found: C, 34.45; H,
2.83: Cl,22.43; N, 4.37; S, 10.47. IR cm ™ *: 3510, 3340, 3205, 3085, 1566. 'H-NMR 4: 7.44 (1H, s), 8.00—7.00 (2H, br,
SO,NH,), 4.50—4.00 (3H, m), 3.67 (2H, d, J=5Hz), 3.28 (1H, br, OH).

7-Phenoxy-6-sulfamoyl-2,3-dihydro-1,4-benzodioxin-2-ylmethanol (8¢): mp 140.5°C (from ether, yield 11.5%).
Anal. Caled for C,sH,sNOgS (M, 337.35): C, 53.41; H, 4.48; N, 4.15; S, 9.50. Found: C, 53.40; H, 4.49; N, 4.15; S,
9.71. IR cm~!; 3560, 3419, 3360, 3312, 3260, 1566. 'H-NMR &: 7.32 (1H, s), 6.38 (1H, s), 7.25 (5H, br), 5.08 (1H, t,
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J=6Hz), 4.18 (3H, br), 3.60 H, t, J=6Hz).

7-Chloro-6-sulfamoyl-2,3-dihydro- 1,4-benzodioxin-2-ylmethanol Methyl Ether (8d): mp 181.5—182°C (from
ether, yield 73%). Anal. Calcd for C,,H,,CINOSS (M, 293.725): C, 40.89; H, 4.12; Cl, 12.07; N, 4.77; S, 10.92. Found:
C, 41.04; H,4.06; Cl, 12.21; N, 4.75; S, 10.88. IR cm ™ ': 3351, 3240, 1609, 1577. 'H-NMR §: 7.43 (1H,s), 7.17 (1H, s),
7.40 (2H, br, SO,NH,), 4.55—3.88 (3H, br), 3.62 (2H, d, J=5Hz), 3.34 (3H, s, OCH,).

7-Chloro-6-sulfamoyl-2,3-dihydro-1,4-benzodioxin-2-ylmethanol Ethyl Ether (8e): mp 173—175°C (from
acetone-EtOH, yield 67%). Anal. Caled for C,;H,,CINO,S (M, 307.752): C, 42.93; H, 4.59; Cl, 11.52; N, 4.55; S,
10.42. Found: C, 42.96; H, 4.51; Cl, 11.54; N, 4.54; S, 10.61. IR cm~*: 3380, 3270, 1575. 'H-NMR é: 7.42 (1H, s),
7.15(1H,s), 7.40 (2H, br, SO,NH,), 4.55—3.88 (3H, br), 3.62 (2H, d, J=5Hz), 3.50 (2H, q, J=7Hz), 1.12(3H, t, J =
7Hz).

7,8-Dichloro-6-sulfamoyl-2,3-dihydro-1,4-benzodioxin-2-ylmethanol Acetate (8g): mp 202—203 °C (acetone—
ether). Anal. Calcd for C;;H,,Cl,NOgS (M, 356.184): C, 37.09; H, 3.11; Cl, 19.91; N, 3.93; S, 9.00. Found: C, 37.09;
H, 3.02; Cl, 19.80; N, 3.81; S, 8.95. IR (Nujol) cm~*: 3380, 3310, 3270, 1738, 1715. 'H-NMR &: 7.60 (2H, br,
SO,NH,), 7.47 (1H, s), 2.05 (3H, s).

7-Chloro-6-sulfamoyl-2,3-dihydro-1,4-benzodioxin-3-ylmethanol (11a): mp 159—160°C (from EtOH, yield
78%;). Anal. Caled for CoH | ,CINO,S (M, 279.698): C, 38.65; H, 3.60; Cl, 10.68; N, 5.01; S, 11.49. Found: C, 38.68; H,
3.49; Cl, 12.97; N, 4.92; S, 11.35. IR cm ~*: 3470, 3370, 3190, 3090, 1601. 'H-NMR &: 7.42 (3H, s, SO,NH, + C,-H),
7.12 (1H, s), 5.33—4.73 (1H, br, OH), 4.57—4.00 (3H, br), 3.75--3.50 (2H, br).

7-Chloro-6-sulfamoyl-2,3-dihydro-1,4-benzodioxin-3-ylmethanol Acetate (11b): mp 170—173 °C (from EtOH).
Anal. Caled for C,;H,,CINO4S (M, 321.735): C, 41.07; H, 3.76; Cl, 11.02; N, 4.35; S, 9.97. Found: C, 41.24; H, 3.66;
Cl, 11.26; N, 4.38; S, 9.85. IR cm ™ ': 3380, 3260, 1717, 1609. 'H-NMR §: 7.45 (1H, s), 7.42 (2H, br, SO,NH,), 7.17
(1H, s), 4.67—3.93 (5H, br), 2.05 (3H, s, OCOCH,).
Preparation of 6-Sulfamoyl-2,3-dihydro-1,4-benzodioxin-2(or 3)-carboxylic Acids (9 and 12)

7-Chloro-6-sulfamoyl-2,3-dihydro-1,4-benzodioxin-2-carboxylic Acid (9a)——A stirred mixture of 8a (2.00 g) and
KOH (800 g) in H,0 (20 ml) was treated with KMnO, (1.50 g) under cooling on an ice bath. The reaction mixture was
allowed to stand overnight at 0°C. Next, it was diluted with water, and the resulting precipitate was removed by
filtration. The filtrate was acidified with concentrated HCI and extracted with AcOEt. The neutral fraction (8a)
(640 mg) and the acidic one (9a) (1520 mg) were separated by treating the organic layer with saturated NaHCO,.
Recrystallization of the product in the neutral fraction from ether gave the starting material (8a) (600 mg, mp 168—
170°C, yield 30%). The acidic fraction afforded the carboxylic acid (9a) (1260 mg, mp 208—210 °C, yield 60%) by
recrystallization from benzene. Anal. Caled for CoHgCINOGS (M, 293.681): C, 36.81; H, 2.75; Cl, 12.07; N, 4.77, S,
10.92. Found: C, 36.76; H, 2.63; Cl, 12.27; N, 4.07; S, 10.82. IR cm ~': 3425, 3313,1742, 1729, 1607. 'H-NMR §: 7.38
(1H, s), 7.20 (1H, s), 7.38 (2H, br, NH,), 5.15 (1H, t, J=3Hz), 4.71—4.15 (3H, br).

7,8-Dichloro-6-sulfamoyl-2,3-dihydro-1,4-benzodioxin-2-carboxylic Acid (9b): mp 208—211°C (from benzene—
CH,Cl,, yield 91.4%). Anal. Caled for CoH,Cl,NOgS (M, 328.130): C, 32.94; H, 2.15; Cl, 21.61; N, 4.27; S, 9.77.
Found: C, 32.69; H, 2.29; Cl, 22.25; N, 4.07; S, 9.77. IR cm ™ ': 3380, 3263, 1750. '"H-NMR §: 7.62 (2H, br, SO,NH,),
7.43 (1H, s), 5.43 (1H, t, J=3Hz), 4.47 (2H, dd, /=12, 3 Hz2).

7-Phenoxy-6-sulfamoyl-2,3-dihydro-1,4-benzodioxin-2-carboxylic Acid (9c): mp 218—219.5°C (from ether,
yield 89.4%). Anal. Caled for C;sH,3NO,S (M, 351.33): C, 51.28; H, 3.73; N, 3.99: S, 9.13. Found: C, 51.49; H, 3.69;
N, 3.77; S, 8.63. IR cm ™' 3418, 3300, 1751, 1720, 1616. 'H-NMR §: 7.30 (1H, s), 7.20 (5H, br, PhO), 6.45 (1H, s),
5.10 (1H, m), 4.37 (2H, m).

7-Chloro-6-sulfamoyl-2,3-dihydro-1,4-benzodioxin-3-carboxylic Acid (12): mp 211—213°C (from MeOH-
ether, yield 78%;). Anal. Calcd for CoHgCINO4S (M, 293.681): C, 36.81; H, 2.75; Cl, 12.07; N, 4.77; S, 10.92. Found:
C,36.97; H, 2.83; C1, 11.89; N, 4.73; S, 10.62. IR cm ™ ": 3318, 3240, 1740, 1604. 'H-NMR §: 7.48 (1H, 5), 7.15 (1H, s),
7.45 (2H, br, SO,NH,), 5.17 (1H, t, J=3Hz), 4.72—4.17 (3H, br).
Preparation of 7,8-Dichloro 2-Substituted 5-Sulfamoyl-2,3-dihydro-1,4-benzodioxin

2-Acetoxymethyl-7,8-dichloro-2,3-dihydro-1,4-benzodioxin S(and 6)-Sulfonyl Chlorides (14 and 15)——Chloro-
sulfonic acid (14 ml) was added dropwise to a mixture of 13 (5.954 g) and SOCI, (35ml) under cooling by an ice
bath. After being stirred at room temperature for 2h, the reaction maixture was poured into ice water and ex-
tracted with ether—~AcOEt. The residue (8.37 g) obtained from the extract was recrystallized from ether to give both
crystals of the 6-sulfonyl chloride (15) (1.75 g, mp 136—139 °C) and a crystalline residue (6.482 g). Chromatography
of this crystalline residue on a Lobar column B with benzene/acetone (25: 1) gave a fraction (4.29 g) with a low Rf'and
a polar farction (0.66 g) with a higher Rf. Recrystallization of the first fraction from ether—hexane afforded the 5-
sulfonyl chloride (14) (4.05g, mp 123—124°C, 50.1%). Recrystallization of the polar fraction from ether—hexane
gave the 6-sulfonyl chloride (15) (0.563 g, mp 142—145°C), total yield, 28.2%. 14: Anal. Calcd for C,, HyCl,04S (M,
375.618): C, 35.17; H, 2.42; Cl, 28.32; §, 8.54. Found: C, 35.00; H, 2.59; Cl, 28.22; S, 8.40. IR cm™!: 1744, 1580. 'H-
NMR (CDCly) 6: 7.66 (1H, s), 4.73—4.13 (5H, m), 2.11 (3H, s, OCOCH,). 15: Anal. Caled for C1HoCLO,S (M,
375.618): C, 35.17: H, 2.42; Cl, 28.32; S, 8.54. Found: C, 35.14; H, 2.57; Cl, 28.58; S, 8.38. IR cm ! 1747, 1585. 'H-
NMR (CDCly) : 7.68 (1H, s), 4.73—4.00 (5H, m), 2.11 (3H, s, COCH,).
Preparation of 7,8-Dichloro-5(or 6)-sulfamoyl-2,3-dihydro-l,4-benzodi0xin-2—ylmethanols (16 and 8) and Carboxylic

NII-Electronic Library Service



Vol. 36 (1988)

3396

9p-OSINA Ul (0 Sp-suojaoe ul (¢ SPDHO Ul (»  ZH Ul UAAIS a1e (1) sjueisuod Fugdno)

NII-Electronic Library Service

(8=r“1“HE) TI'I (59'8 . LL€ €E£61 €S+ 0TTH)
(= HI) 61°C ‘(8=r ‘D *Hy) €€°¢ (C=r 998 8L¢ <I'6l €9% LI'TY (3d-910°HD)
9 ‘H7) 76°€ ‘(W ‘HE) 80 v—Ly't ‘(S HI) T9'L T9ST ‘00E ‘00S€E (sszoLE 'W) STONCID“'H D 0'SL 901—%01 (9) 9aN 18
(g6 TI'v 7907 S8E I4'8E)
(s ‘H9) 6L°C “(s=r ) ‘H) OL'€ ‘(W “HE) . LE6 60 TLOT €8¢ 19°8€ (09F-“1D°HD)
€0P—ES Y (S=r 1 ‘HID vI'S (S ‘HD 0¥'L o 95T ‘0PS¢ (Toz'Tre 'W) STONCIDFTH'D 0'S6 011—801 (9) NN us
(L=r 1 ‘HE) 160 ‘(W ‘Hp) 0T 1—L8'T “(Q ‘HI) 0T8 L9€ 0S8l 66 9TtEh)
8€°C (S 'HE) €8'C “(L=r 1 *HO) 11°€ “(1q Ve S9¢ S8l 86 9LV
‘HD) v6°¢ (W “HE) LIp—LS (s “HI) 8L 9961 ‘0L6T (Z8T'+8€ W) STONID'HY'D 766 o ng(PIN)N for
(L=r“HE s1'1(S=r 1 ‘HD (88 L6E 1L61 61y vEON)
82°C ‘(s *HE) 98°C (L=r ‘b *HY) §T'E (S=r 006 €6€ 1661 $TH 9IOF (suexsy-043)
9 ‘H7) v6°€ ‘(W “HE) 81+—LS'y (S ‘HI) 65°L 09T ‘01S€ (822°95€ ‘W) STONFID'HD 1°06 98—98 WEWN - 91
(196 €Tv TLIT TWE  €579¢)
(S=r ‘P *HE) 09°T (§=r 7 "HT) T6'¢ (W LL'6  LTP 19'1T 8E'E 09'9€ (093-10°HD)
‘Hb) 0Tv—L9v ‘(3 “HI) 0£°9 “(S ‘HI) 8'L (¢ S9ST ‘06T ‘OLSE (L1'82€ ‘W) STONID''H'D 0°s8 0L1—891 (GIWHN uo1
(3q “H1) €T (S¥'L  s€€ 10LT T0P  8p'sh)
‘(s ‘HE) €47 “(1q *HY) $6°€ ‘(S “HY) 1€y ‘(W 99'L  S€'€ 691 OI'v 188 (093)
‘HE) O1'y—E€Sy (S “HS) 8T'L ‘(S ‘HD) 19°L $9ST ‘0€SE (667°81F 'W) SSONID“'H ™D 263 [11—801 Y4 HOCIW)N 391
WLl 1S€ P9LL L8E 69N
(1q ‘H1) §7C (s “HE) 0g°€ ‘(W L6L  9V'€ ¥SLI vL'E  ¥S'LY :
‘HS) 08°€—0€'y ‘(W ‘HS) ST'L (s ‘HI) S¥'L L6ST ‘019€ (TLTHOP ‘W) STONTID*'H'D 0'96 o 4d(CINN 91
(w ‘Hy) LL'T (9s'8  ¥S€ LI6l 11 8I'TH)
—6'1 (19 "H1) §£'7 (W ‘Hy) LTE—¢v'e (19 . L8 08¢ 96l Iy OFey (093
‘HY) €67 ‘(W “HE) €1+—LSH ‘(S ‘HI) 8S°L $9ST ‘0851 ‘0THE (6€£7°89¢ ‘M) STONIDTH D 0'L6 LST—+S1 _UZ 391
(678 IL€ €981 €S¥ 18°ch)
(19 “H9) 6T ‘(19 ‘HI) ££'7 ‘(19 ‘Hp) 81°€ ‘(1q 6€'8  99€ <S8 8by  66°¢Y (suexaH)
‘HT) s6°€ “(W “HE) $T+—E€SY ‘(S ‘HD ¥S°L L9ST ‘00I€ ‘06S€ (997°28¢ ‘W) STON“D“'H'D 056 PrI—I1v1 { N POt
(L=r Y ‘HY TI'1 (6L'8 98°€ TT6l SS¥  90°TY)
“§=r 9 ‘HD) 1€T ‘L=r ‘b ‘HT) T '€ (S=r 998 8L¢ cI'6l €9 LITH (ouexay—10°HD)
‘1 ‘HY) T6°¢ ‘(W “HE) v1'v—LSy (S *HI) 8S'L 09ST “00S¢€ (SST0LE “W) STOND“'H'O 006 88—+8 9aN 91
(9¢'6 €Iy SO0T 98¢ 8b8E) -
(s 'H9) €£°T (S=r 1 *HI) 89°¢ ‘(W “HE) LE'6 607 TLOT €8¢ 19°8€ (0“d-2u030Y)
E1P—8S Y (S=r Y ‘HI) €1I'S ‘(S ‘HI) 6€°L $9S1 ‘0pse (10z'zve ‘W) STONCD'H'™D 076 L1—691 LBIAN q91
. (oz01 9vv $TTT 88T SIPE)
(19 ‘H1) 62°¢ ($=r ‘P ‘HY) 1L°¢ ‘(W ‘HE) 1201 9vy LSTT 68T  1y¥e (0“g—2u0120Yy) .
vO'P—r9° (s ‘HI) 1¥'L ‘(39 ‘HT) 05'9—00'8 99ST ‘OvTE 00€E (LY1'v1€ "W) STONFID°H®D 0°56 PLI—CLI HN 9]
S N 1D H D
(%) ('A108) d "ON
€ - wd (jofn
¢ (1DAD) YAN-H, -2 (10fN) W1 (puno.) pared PIRIA (Do) du (5) ¥%0s punodwo)

(%) sisAjeuy

S[ouBTIoW]A-Z-UIXOIPOZUIG-p* [ -OIPAYIP-¢ ‘T-[Aowrejus-(9 10)G-010[yot@-8°L III dT4VL



3397

No. 9

NII-Electronic Library Service

DHO Ul (¢ DA uI (v
(€8'8  T6'€ TO0OT 1T€ €89¢)
(s “H9) 98°7 ‘(W ‘HY) 9€+—08% (€=r 006 €6€ 1661 I1I'E 60LE (AD*HD—ou0120Y)
1°HI) 9€°S ‘(39 “H1) 00'9—00°L ‘(S *HI) 8b'L 96ST “‘0ELI (¥81°95¢ "W) SPONID''H'D vLS 61T (9) NN P6
(s ‘H9) (96°L  8€°€ LOLT LTS 18LE) {(¥) HOOD
8L°T (S "HE) 8Ly (W *HY) Ly'v—06y “(€=r bLL  8€€ TILL 9I'€  OL'LE (093) -“‘HO00D}
1 HI) 6%°S ‘(5 “H1) 0S°L ‘(3 ‘HI1) oo.olﬁoﬁ LLST “0ELT “09LT 0Tz vy *W) SPONCID'HE D 6'86 1ST—6¥1 LINN ALY
8=r
1 ‘HE) 88°0 ‘(W ‘Hp) TI'1—09'T (S ‘HE) 6L b6'L 9 6SLT €TV 681
(8=r ‘b ‘HT) ¥1°€ ‘(W ‘HY) €v'v—L8Y (€=r S08 TSE I8LI O£V  TTTH (euexay-1D*HD)
VHD S€°6 (s ‘HI) 15°L “(3Q ‘HT) 07°L—08'8  OLST ‘OILI ‘ObLI (97°86¢ W) S°ONID*'H™™D 9’16 PS1—2S1 ng(eNON VA1
(L=r Y ‘HE) L0°1 (s ‘HE) 78T (V'8  96'¢ L6ST €L 968€)
(L=r ‘b ‘HY) 17°¢ ‘(W ‘HY) €vv—L8F (€=r 998  8L°¢ 9I'61 ¥S'€ €68 (suexay-Qag)
VHT) SE°C ‘(S ‘HI) 0S°L “(1q “HT) 07'8—0£'6  TLST ‘SLLI ‘00Z€ (I1zoLe *w) SPONCID'HE™D 988 1L1—891 1NN ILT
(s ‘HE) 0L°T (s “HE) 0L'T (s “HY) oL LEE LS9 T9E  88°9)
sev (W °He) 9v'v—26'y (€=r 1 ‘HI) 8¢°S WL YTE QP9I 0S'€  €TLY (suexay-?15°HD)
(19 “HS) T€'L ‘(S ‘HI) 95°L “(3Q ‘HI) 0T°9—06'L  LIST ‘CTILI ‘ObLI (z8T°Z¢r "W) SONID°'H-D £'98 IL1—691 Yd*HO(GIWIN uLl
(s ‘HE) WTL  vEE ¥991 99  TLSH)
LT€ ‘(W ‘HY) 00—k (€=r 1 ‘HID) 86 L9L  SE€E G691 €I'E  S6SH
(9 “HI) Ly'9 (W “HS) L0°'L—0€ "L (S ‘HI) 9%'L 06ST OPLI ‘00SE (SsT'81Y 'W) SON“IDF'H™D €6 1(6) 4d(CINON 3L1
(S=r ‘P ‘HE) ¢S°T “(w @re ¥0v LSOT 68T I€SE)
‘HO b +—98p (€=r 9 ‘HD) 9¢°S ‘(1q ‘HI) LE6 60F €L0T S9T 0I'SE (suexay-043g)
01°9—09'9 “(S ‘HI) 16°L ‘(29 “HI) 0£'L—0F'S  €¥LI ‘OIEE ‘0TSE (LST°TPE ‘W) S°ONID°H®"D 0'88 ST—64T (SIHN 178
(W ‘Hb) €' 1—88'1 (L1'8  TP'E 881 €S€ S90b)
(W 'HY) LI'e—€p'e (W HDY) v p—16'7 (€=r 6€'8 99'€ S8 ¥ S80F (suexay-ID°HD)
1 °HI) 8€°6 ‘(5 “HD) T§°L ‘(39 “HI) 01'8—06'8 €8ST ‘ObLI (zzezse ") SPONCIOF'H'D 816 6L1—9L1 _Uz ALY
(19 ‘H9) (66'L 6V'€ 19LL L8E €STH)
TSl (19 *Hy) 91°¢ ‘(W ‘HY) trv—L8% (€=r 608 €5°¢ 06'LI T8E bPTh (093-3u010Y)
1 HI) 9¢€°6 ‘(19 “H1) 08°'S—0L'9 (S ‘HI) Lv'L $8ST ‘ObLI (6¥T96€ W) SSONFID*'HY™D 6'SL 007—661 AUZ PLI
(L=r"1H9) LOT (86’8 L9C €L8T LOV LSOb)
‘(L=r b Hp) z€€ (W ‘HY) Ov'+—06v (€= P8 SOt 981 ¥6'C  ¥9OF (D*HO—2u0120Y)
9 HID) S€°S ‘(39 “HI) 00°9—0Z'L (S ‘HI) €5°L  T8ST “09L1 ‘001€ (8€T°+8€ ") SONID'HED 1'8L TLI—OLT 94N LT
, (¥8'8 06€¢ TI'OZ 9I'E #89¢)
(s ‘H9) 8.7 ‘(W ‘HY) €' +—88F ‘(=1 006 €6€ 1661 II'C 60LE (“D*HO—2u010Y)
1 HI) 9¢°S ‘(19 “HT) 01°9—01°L (s “HI) 8¥'L OLLY ‘OLZE 8195 ‘W) SPONID'HD 868 SYT—THe BINN qLy
(€s6 Ty 9TCT ¥ST 9LTE)
(W 'HE) LTy —€Ly (€=1 VILL  LL'6 LTV 1971C SI'T  ¥6'CE (“ID*HO-du010Y)
‘HD 9€°S (s ‘HI) €¥'L ‘(39 ‘HT) 01'L—09°L » ‘SPLI ‘097€ ‘OEE (0£1°82¢ ‘W) S°ONID'H®D 8°LL T1T—01C ‘HN eLY
S N 1D H o) ,
(%) ('Afos) d "ON
9p-2u0390®e - u (jofn
¢ (p-ou01ao®) AN-H; -0 (10fN) ¥ (punoyg) pared PIRIA (D,) dwx (8) ¥%0s punodwo)
(%) sisAreuy
SPIOY O1]AX0QIed-Z-UIXOIPOZUIG-p* [-OIPAYIP-€ ‘T-[AOWRJ[NS-(9 10)G-0IO[YdN(]-§‘, ‘Al TV



Vol. 36 (1988)

3398

Lre  0€6 o8 LSS €6FS)
e e . 'HY sve ‘(ud 9LS1  TEL 096 018 TGS  S8YS (0%3-10°HD) — _©
HNCOS ‘s ‘HL) LT'L (S “HI Y9®d) ZI'L ‘OF°L ‘9091 ‘ObeS (9p6°LEV ‘) STONID™HD  09L 0S1—8%1 Ud°HON NHD It
. N (6L'S  OF'IL €66  SSS  9P9P) ~
(PHON ‘s ‘HE) §1°C ‘(39 ‘HE) €8'¢—LSH ‘(8 98's 1911 086 LSS LPOF (O“g—sudzuayg) — _©
‘HI Yo®d) €1°L ‘TH'L ‘(P"HN®OS ‘s ‘HT) €v°'L  SLST ‘IS€€ (8¥8°19¢ ‘M) STONIDUH"D 079 961—61 foerzfu L1154
(b6'L 6201 89°LL  v8Y  OTTH) .
("HON ‘s ‘HE) §1°¢ 608 0901 68'Ll €8 E¥TH (091g-2u010Y) (1>1p-8°0)
‘(1q ‘HE) €8°¢—L9F ‘(CHN®OS ‘s ‘HE) SP'L 9951 ‘0E€E (L6T96€ ‘M) STOENDO'H™D  0'1L 9€T—HET mEQ,Hrq\_,mmu 107
. (1q ‘H9)
§S'z “(S=r 1 ‘Hp) £9°¢ “(1q ‘HE) €T ‘(1q op'L 976 1€8  LST LY'8Y)
‘H1) 769 “(1q ‘HD 6€'9 “(q “HD) 0v'L “("HN 9zT’L 1S6  T08 9T €68 (0%a-HON) —
2208 Iq ‘H7) TH'L ‘(5 “HI Yo®d) €1°L 8L°L  9LST ‘9791 (068 Tv¥ ‘) SOSNIDUH®'D  0'LL 102—661 m_ wﬁ_ OON NHD 40T
(3q ‘H9) €€T—SLT (SL'ET 116  €6L Ty  8TLY) (094 ~
(§=r 1 ‘H¥) £9°¢ ‘(1q ‘HE) L8'E—LI¥ 9651 00Vl 816 vLL _ OFvy ITLY —HO?N—3Uu010V) —
‘(CHN?OS ‘19 ‘H7) 0b°L ‘(39 “HS) 00'L—S8L°L  ‘060€ ‘091€ (1$6°LSY "A) *SSONIDYHE'D  0¢€L 807907 m_ mul_ OON NHD 80z
(8L €£6 LSL  99S  8¥¥S) (094 —
(Ud-"HO ‘s ‘HY) Sy’ ‘(3q ‘HE) €8'€—SS €L 096 018 TSS  S8YS ~HOSN-2U0320Y) —
“(*HN®0S “Iq ‘H7) LTL ‘G ‘HD TI'L ‘TW'L  9LST ‘09€E (9v6°Lsy ‘W) STOSNID™™HD 018 €81—181 ifoz[zmmu 30T
(9.8 6801 1€6 €95 10°6Y)
(s ‘HE) §1°T “("HN LT8 €801 ¥I'6  TLS ¥S6h (suozuag) —
20S Iq ‘H) LE'L (S ‘HT U98d) ST°L ‘sb'L 86T ‘beee  (988°L8€ ) *H®D €/1-STONID™HY'D 0779 991—691 THON N°HD 20T
(— 8T8 — 69°S  0L'SY)
7091 ¥T6 808 TTOl TSS LY8Y (O“9g—su010Y)
(s ‘HI) ST°L “(CHNFOS ‘s ‘HE) €¥'L  ‘OLIE ‘SEEE (€£8'9v€ ‘M) STONID'H™™D  0'0L S61—61 AUszo 14
(106 S0'8 TTOl 60 €8%h)
(w ‘Hp) LS°¢ ‘(19 “HE) L8'€—L9Y ‘(“HN 9091 616 €08 LIOL 16¥% LLVY (o2 ) —
-20S “Iq ‘“HY) 8€°L (S “HI Uo®d) €1°L “TH'L  ‘0ITE ‘0TES (508'8P€ ‘) STONID-'HE™D  00L ¥81—181 O N'HD 27
(s “He) 10°1 096 678 0801 1SS  SS9%) et
‘49 “HY) €L “(3q ‘“HE) 0T (s ‘HD vI'L bLST 8§56  LES 6501 TLS €99 CID*"HO-HOAN)
‘(HN ‘“HN®OS “Iq ‘HE) 0€°L (s ‘HI) €v'L  ‘S6T€ ‘OvEE (zz8vee ‘) STONID'HE'D 08¢ SET—E€T MGHN‘HD 907
(L=r " ‘H9) (Lb6 0€8 THOL S9S  €S9%)
§6°0 ‘(39 ‘H9) €57 ‘(4q ‘HE) 81+ (S “HD) 9/S1 856  LES 6501 TLS €99 (093)
01°L “CHNFOS “Iq ‘HY) LE'L ‘(S ‘HD) Th'L ‘9091 ‘Speg (zz8vee ‘) STONID'HE'D  0'¢L 1€1—821 9IN‘HO 0T
S N 10 H D
9y, ) ) (A108) "ON
¢ (P-OSNQ) AWN-H, 110 (10N AT (Punoz) pored PIOIA (0. du @3 punoduo)
(%) sishjeuy
SUIXOIPOZUSG-* | -OIPAYIP-€ ‘Z-]AowrB[ns-g-outwe[AY[e-(¢ I0)Z-0I0[YD-L A F1&V]L

NII-Electronic Library Service



3399

No. 9

(s ‘H9) €0 (¢=r

(€€'8  L69 8I'6 6Lt 8S'IS)

1VHD €Sy (€=r 9 “HI) €T°S (5 *HE) €0°L $991 808 90°L €68 €Y SHIS (O“d-HON) (o)
‘("HN®OS 19 ‘H7) €t°L (s “HI U9®2) 81°L ‘L9'L ‘0£TE ‘OLTE ‘09€€ (6¥8'96¢ "W) STONID“'H D 0bL 81T—L1T HN P
SN
(s ‘H9) 0T ‘(39 “‘HO) €5 (€=r 1 (608 $69 668 I€Y TS'IS) (HO W oW
‘H1) 8T°S ‘(s ‘HE) S0°L ‘(*HN®OS ‘s “HY) Sh'L 808 90L €68 IEY SHIS -09g-2uo}a0y)
(s "H1 yo®o) 6T°L “Sp'L “(HN 19 ‘HI) ZS°6 €891 ‘THTE ‘Ovee (6¥896€ "W) SSONID'H ™D 0vL §T—0ST HN 7T
S
(s ‘H6) LT'1 ‘(39 ‘HD) (9c'6 10’8 €01 S80S T9PH)
€Y ‘(39 “H1) 08+ ‘(“HNCOS “1q ‘HZ) Ov'L 08S1 61'6 €08 LIOI 16V 9LbP (HOSW)
(s ‘H1 Yo®d) 7T°L ‘oF'L “(HN 39 “HI) 79°L ‘0L91 ‘00TE ‘08€€ (S08°8v€ “A) STONID“'H'D 0°€E 6£7—8E€T MgHN @z
@®=r1HY U1 (Lo6 S6L 8101 08F S9bb)
‘8=r 1 ‘Hy) €€ ‘(39 ‘HY) s€v “(3q ‘HI) 8T'S SLST 616 €08 LIOI 16v LLb (0%93)
‘("HN®OS ‘s “HT) Ov'L ‘(s “HI 4o®d) L1°L ‘OF'L ‘€E9T ‘8TTE ‘89¢€€ (s08°'8v¢ ‘W) STONID'H D 0'L9 981—¢€81 94aN eze
S N DD H D
() (aroS) K| "ON
9, _ oln
¢ (°P-OSINA) dINN-H; p_wo (JomN) d1 (puno.y) pores PPoIA .) du @) 90D punoduos
(7o) sisheuy
SOpIWBAX0Q1RI-(¢ 10)7-UIXOIPOZU]-{[-OIPAYIP-€ ‘T-[AoWe)[ns-9-010[4)-/ JA TIAVL

NII-Electronic Library Service



Vol. 36 (1988)

3400

(s ‘H9)
€0°T ‘(W ‘HE) $9°7—0T°€ (W ‘HI) L6'€—TTY (b8'8  L8L €001 IES OLYh)
‘(W He) €27—89% ‘(HO ‘HN ‘“HN%OS ‘9 vLST1 ‘9091 ‘8897  +1'6  66L 110l 9v'S ISvb (099-1309V)
‘Hb) 0S$—08'9 ‘(s “H1) 01°L ‘(S ‘HI) 96'L ‘9S0€ ‘OLIE ‘9I€E (128°0s€ "W) SSO'NIDSTHE™D  9°¢S TLI—O0LT AJHNCHO(HOHD  ®BLT
(€88 €8¢ 768 68T SO€E)
(w ‘H9) £6'¢—69F ‘(S 88 98¢ €€£6T 8LT TIEE (1O%HD) I101p-8°L)
‘HI) 66°L “(1q ‘“HI) €L°L—LT'8 ‘(19 ‘HT) 816  T60E ‘PrTE ‘YOVE (£29'79¢ ‘W) STONFID'H®D  LTe $81—I18I D'HOMHOHD 99
(w ‘HY) (8L'8 98¢ TI'6T T6T 687TC)
L8'€—0T Y ‘(W ‘Hy) vTH—€9% (S ‘HI) 86'L S9sT  #8'8 98¢ €€6C 8LT TI'EE (093-9u0120Y) (101P-8°L)
‘19 “HI1) 0v'L—00'8 ‘(39 ‘HT) 01°'8—01'6 ‘TIEE ‘8OVE ‘00SE (£2979€ 'W) S*ONFID'H®D  T'LT 797—092 D'HO(HOHD  ©97
(ur ‘H9) (696 TTv SLIT €£€  899¢) ,
65 €—L9Y ‘(HO “Iq ‘H1) £8'F ‘(“HNOS PO91  LL'6 LTV 1971T 8€E  09°9¢ (093)
1 ‘HT) $$°9 (S ‘H1) 90°L ‘(S ‘HI) 0S°L » ‘801€ ‘8TTE ¥8YE (rL1°82€ W) SSONCIDM'H®D  vLT 891—L91 D'HOHOHD  ast
(w ‘H9) b6 Svv IL1T  ¥SE 6579€)
L9°€—L9y ‘(HO “Iq ‘HI) 00°S ‘CHN®OS  +091 ‘0S0€ ‘0€1€ LL'6 LTV 1971T 8€'€  09'9¢ (093
“1q ‘HT) 059 (s “HI) L0°L (S ‘HI) 6¥'L » ‘0E£TE “0TEE ‘OTHE (L1°8Z€ W) SSONYIDM'HD  8'1IF 891—L91 DHOHOHD ¥
(85’8 LL€ 8L6T IST TSEL)
(W ‘HD) LEY—98Y (9=, P ‘HY) €8F (€=r Y951 688  88°¢ 0S6C HTT 1€€E (093) (101P-8°L)
9 °HI) 09°S (s ‘H1) St'L “(1q ‘HD) ¥9°'L ¢ ‘9ELT TLTE ‘V9EE (L09°09¢ ‘W) STONFID®H™D  0'sS 122—81T IDFHD0D <4
(w ‘Hp) (€96 sev pPIT  00€  8L9F)
Ser—s6v “(€=r 1 ‘HD 1€'s ‘CHNOS Y091 €86 6t VLIT 8LT  €8°9¢ (0991 0%V)
‘19 ‘“H7) LS9 ‘(S ‘H1) 0T'L ‘(s ‘HI) 0S'L @ “TTLI ‘OLTE ‘SLEE (851°9Z¢ ‘W) ONYD°H™D  8'¢€L LST—SS1 DFHD0D %4
S N 10 H o)
) (‘a108) "ON
¢ (p-ourpiAd) YWNH, 1- U (00N AT (Punoy) pafe) PIOTA .) du @ punoduo)
(%) sisAjeuy
SOATJBALId(] UIXOIPOZUS]-}* [-OIPATIP-¢ ‘T-IKowe[ns-9-(]AY1owAx0IpAYy- | -ourwelAy[e-7)-¢-(0I0[yoIp-g°L 10)oIo[yD-L TIA F18VL

NII-Electronic Library Service



3401

No. 9

“P-OSINA U] (¢ -%p-suoieoe uy (» -|AIng-1407 ‘g ‘jdodosi ‘Id

(w ‘HE) 70’1

(W *HE) 601 (W ‘HE) $9'7—LTE (W “HY)
90'+—2cLy ‘(19 ‘HY) 08'y—01°L (s “HI) 008
(s “‘HE) €0°1 “(s “HE) 80T “(w

‘H1) 89°7—$6T ‘(L=r P “HY) TI'€ ‘(W ‘Hp)
60—2C9% (29 “H¥) 06'+—0S"L (S ‘HI) 66'L
(L=r 1 ‘H9) 860 ‘(L=r

‘b ‘H) §$° ‘(W ‘HT) 9L°7—00°€ ‘(9=r
‘HD 01y ‘(W “HE) 0¥'+—9S+ “(HO “1q ‘HI)
66'% ‘(s ‘HI) 81'L (S ‘HD) 90°'8 ‘(1q ‘HY) L0'6
L=r9

‘H9) 86°0 (L=r ‘b ‘H¥) 86T ‘(b ‘c=r ‘b
‘H?) 99°T—16C (€=r ‘D “HI) €1'¥ (W ‘HY)
€Cy—bby ‘(W ‘HY) 8$+—0L ‘(39 ‘HI)
86y ‘(s “HI Yo®2d) 07°L ‘80°8 ‘(39 ‘HY) 01°6
(s ‘H6)

11T (€=r P ‘HD) v0°¢ ‘(W ‘HI) 80+—0TH
‘(HO ‘HN ““HN?OS “1q ‘Hp) 1€'+—09'F
‘(HN ‘19 “HI) L6 (S ‘HI 4o®d) 11°L ‘40’8
(s

‘H6) T1°T ‘(W “H1) 68°T—S1°€ ‘(W ‘HI) L0}
—0Ty (HO ““HN0OS ‘W ‘Hp) v€+—S9¥
‘(HN “Iq “HI) 86'% ‘(s ‘HI Y®d) 0T'L ‘€0'8
L=r‘p

‘H9) €0'T ‘(W ‘HI) 6LC “(L=r ‘P ‘HD 10°€
‘(W ‘HE) 00'v—8S ¥ “(HO ‘HN “HN®OS

“Iq “Hp) 09'+—08'9 (S “H1 U9®3) v0'L ‘86°L

$9S1 ‘9£€€ bOSE

€961
‘960€ ‘vrEE ‘009€

vLST
‘9091 ‘TLTE “b9EE

6651 ‘99T ‘001€
‘91C€ ‘88T€ ‘80€E

080€ ‘80T ‘Ov0€

PLST ‘S091 ‘¥80E
‘961¢€ ‘0TEE ‘9SPE

PLST ‘€091 ‘96T
‘0TEE YIEE ‘00S€

(L8  ¥0'L 9581 69F  9p°0b)
€8 LTL WS 1LY €SOF
(0LT'$8¢ 'W) S*ONIDFHED
(zs 1L SS81  SLv  vTob)
€8 LTL Iv8l 1LV €SOb
(0LT'$8€ ') SSONAID'HE™D

(L8 19L 86 €95 €09
6L'8 89L TL'6  08S 609
(8¥8°v9¢ "W) S*ONID™H'"D

(606 9L 966 TS HOOp)
6L'8 89L TL'6  08S 609
(8¥8°+9¢€ ‘A7) SSONIDY*H*™D

(LS8 1SL 996  69S  I8°Sh)
6L'8 89L TL6  08S 609
(8¥8+9¢ 'W) STONID**H""D

(LS8 8TL OL6  ¥L'S SL'SH)
898 8L 096  L8S  €SSH
(Tse'1LE ‘) O'H¥/1-S°ONID'H""D

(106 LLL 966  9€S  €THh)
vI'6  66L 1101 9¥'S  ISHb
(178°0S€ ‘W) S*O*NID'HE™D

018

1'e9

008

£'se

o'o¥

9'€9

1447

(O%1g-os1) (1ow-8L)
TL1—691 JdHN*HO(HO)HD
(30°V) (1D1P-8°1)
861—S61 AdHN HO(HO)HD
(g09V)
81—6L1 9gINHO(HO)HD
("10oV)
SEI—PEl SIN‘HO(HO)HD
(170%V)
061—881  NEHN HO(HO)HD
(09g-1309V)
€61—761  MIHNHO(HOHD
("0oV)
£07—10¢ JAdHN HD(HO)HD

q87

h2:74

T

T

PLT

AUT

e

NII-Electronic Library Service



3402 Vol. 36 (1988)

Acids (17 and 9)

General Procedure——Step A: Amination of the 5(or 6)-sulfonyl chloride. An amine (5.05mmol, 4eq) was
added to a solution of 2-acetoxymethyl-7,8-dichloro-2,3-dihydro-1,4-benzodioxin 5(or 6)-sulfonyl chloride (14 or 15)
(480 mg) in acetone (5 ml) under cooling by an ice bath. After refluxing for | h, the reaction mixture was concentrated
in vacuo and extracted with CH,Cl,. The residue obtained from the extract was recrystallized from an appropriate
solvent, affording a pure substance.

Step B: Hydrolysis of the 2-acetoxymethyl 5(or 6)-sulfonamide. A mixture of the above product in EtOH (10 ml)
and 1N NaOH (5 ml) was refluxed for 10 min. The reaction mixture was concentrated in vacuo, and extracted with
CH,CI, or AcOEt. The residue obtained from the extract was recrystallized from an appropriate solvent, giving the 2-
hydroxymethyl sulfonamide (16 or 8). See Table III.

Step C: Oxidation of the 2-hydroxymethyl sulfonamide. The Jones reagent (1 ml) was added dropwise to a
solution of 16 or 8 (450—500 mg) in acetone (20ml) over 1 h, and then the reaction mixture was stirred at room
temperature for 4—6h until the strating material had disappeared on TLC. After the reaction had reached
completion, methanol was added to the reaction mixture until its color changed from red to green. The resulting
precipitate was removed by filtration, then the filtrate was concentrated in vacuo, mixed with water, and extracted
with EtOAc or ether. The residue obtained from the extract was recrystallized from an appropriate solvent to afford
the corresponding carboxylic acid (17 or 9). See Table 1V.
Preparation of 7-Chloro-2(or 3)-chloromethyl-6-sulfamoyldihydrobenzodioxins (18 and 19)

7-Chloro-2-chloromethyl-6-sulfamoyl-2,3-dihydro-1,4-benzodioxin (18a) Thiony! chloride (1 ml) was added to
a solution of 7-chloro-6-sulfamoyl-2,3-dihydro-1,4-benzodioxin-2-ylmethanol (8a) (1.5g) in dry pyridine (15ml)
under cooling on an ice bath, and then the reaction mixture was allowed to stand overnight at room temperature.
After the excess thionyl chloride had been decomposed by adding water under cooling on an ice bath, the reaction
mixture was extracted with CH,Cl,. The organic layer was washed with 2N HCI, and H,0, and dried over Na,SO,,
then evaporated in vacuo. The residue (1.2 g) was passed through an SiO, column with CH,Cl,/AcOEt (10: 1) to yield
a product (1050 mg). Recrystallization from benzene gave 18a (990 mg, mp 147—148 °C, as the first crop, and 135 mg,
mp 141—143°C, as the second crop, yield 70%). Anal. Calcd for CoHyCl,NO,S (M, 298.15): C, 36.26; H, 3.04; Cl,
23.78; N, 4.70; S, 10.75. Found: C, 36.54; H, 2.91; Cl, 23.62; N, 4.82; S, 11.03, IR cm ~': 3284, 3384. 'H-NMR &: 7.45
(1H, s), 7.18 (1H, s), 7.42 (2H, br, SO,NH,).

7,8-Dichloro-2-chloromethyl-6-sulfamoyl-2,3-dihydro-1,4-benzodioxin (18b): mp 188—189°C (from EtOH,
yield 70%,). Anal. Calced for CoHgCI,NO,S (M, 332.597): C, 32.50; H, 2.42; Cl, 31.98; N, 4.21; S, 9.64. Found: C,
32.73; H, 2.53; C1, 30.98; N, 4.35; S, 9.77. IR cm ~': 3375, 3265, 1602, 1591. "H-NMR 4§: 7.58 (2H, br, SO,NH,), 7.48
(1H, s), 4.92—3.55 (5H, m).

2-Chloromethyl-7-phenoxy-6-sulfamoyi-2,3-dihydro-1,4-benzodioxin (18¢c): mp 175—177°C (from benzene—
CH,Cl,, yield 76%,). Anal. Caled for C,sH,,ClO;S (M, 355.79): C, 50.64; H, 3.97; N, 3.94. Found: C, 50.80; H, 3.71;
N, 3.73. IR cm ~!: 3375, 3265, 1602, 1591. '"H-NMR 6: 7.33 (1H, s), 7.18 (5H, br), 6.40 (1H, s), 4.32 (3H, m), 3.90 (2H,
br). .

7-Chloro-3-chloromethyl-6-sulfamoyl-2,3-dihydro-1,4-benzodioxin (19): mp 132.5——135 °C (from benzene, yield
509%). Anal. Calcd for CoHoCL,NO,S (M, 298.15): C, 36.26; H, 3.04; Cl, 23.78; N, 4.70; S, 10.75. Found: C, 36.51; H,
3.00; Cl, 23.60; N, 4.59; S, 10.78. IR cm ™ !: 3340, 3250, 1605. '"H-NMR 6: 7.47 (1H, s), 7.43 (2H, br, SO,NH,), 7.18
(1H, s), 4.67—4.08 (3H, br), 4.00—3.82 (2H, br).

Preparation of 2(or 3)-(Alkylamino)methyl-7-chloro-6-sulfamoyl-2,3-dihydro-1,4-benzodioxin (20 or 21) A
mixture of the 2(or 3)-chloromethyl compound (18 or 19) (300 mg) and an amine (10—15 vol.) was heated at 100°C
for 24—48 h; if necessary, a sealed tube was used. The cooled reaction mixture was diluted with water and extracted
with AcOEt. The residue obtained from the extract was purified by chromatography on SiO, or crystallization from
an appropriate solvent to obtain the product as listed in Table V.

‘Preparation of 6-Sulfamoyl-2,3-dihydro-1,4-benzodioxin-2(or 3)-carboxyamides (22) A stirred mixture of 7-
chloro-6-sulfamoyl-2,3-dihydro-1,4-benzodioxin-2(or 3)-carboxylic acid (9a or 12), an amine (1.05eq) and PCl, (5¢eq)
in chlorobenzene (6 ml) was heated at 100—130°C on an oil bath for 8—18h.!® The product was obtained by
conventional work-up. See Table VI.

Preparation of 2-(2-Alkylamino-1-hydroxyethyl)-7-chloro(or 7,8-dichloro)-6-sulfamoyl-2,3-dihydro-1,4-benzodioxin (27
and 28)

1) 7-Chloro-2-chloroacetyl-6-sulfamoyl-2,3-dihydro-1,4-benzodioxin (23)——A stirred mixture of 7-chloro-6-
sulfamoyl dihydrobenzodioxin-2-carboxylic acid (9a) (2.20 g) and thionyl chloride (3 ml) in dry benzene (10 ml) and
dry tetrahydrofuran (THF) (4 ml) was refluxed for 2.5h. The reaction mixture was concentrated in vacuo and the
residue was dissolved in dry THF (4 ml), then the solution was added to a solution of diazomethane [prepared from
nitrosomethylurea (6 g) in ether (60 ml) and aqueous 50% KOH (20 ml)] with stirring under cooling on an ice bath
over 15min. The mixture was stirred for an additional 15 min, then a solution of 2N HCI/AcOEt was added. The
resulting mixture was stirred for 30 min under cooling on an ice bath. After the reaction had reached completion, the
mixture was extracted with AcOEt, and the extract was washed with aqueous NaHCOQ;, dried over MgSQ, and
evaporated. The residue was passed through a Lobar column B with AcOEt/CH,Cl, (2:3) and the eluate was
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collected. Recrystallization of the product from AcOEt—ether afforded 23 (1.80 g, mp 155—157°C, yield 73.8%;). By
the same procedure, 7,8-dichloro-2-chloroacetyl-6-sulfamoyl dihydrobenzodioxin (24) was obtained from 9b in 559
yield.

2) 7-Chloro-2-(2-chloro-1-hydroxyethyl)-6-sulfamoyl-2,3-dihydro-1,4-benzodioxin (25a and 25h)——Sodium bo-
rohydride (0.70 g, 18.9 mmol) was added portionwise to a mixture of 23 (5.30 g, 16.2mm) in EtOH (106 ml) under
cooling on an ice bath for 45 min and the reaction mixture was stirred for an additional 1.5 h at the same temperature,
then concentrated in vacuo. The residue was diluted with aqueous NH,CI and extracted with AcOEt. The residue
(5.32 g) obtained from this extract was separated on a Lobar column B with AcOEt/benzene/CH,Cl, (1:1:1) and to
give 252 (2.23 g, mp 167—168 °C, from ether, yield 41.8%,) with lower Rf and 25b (1.46 g, mp 167—168 °C from ether,
yield 27.4%) with higher Rf.

3) 2-(2-Alkylamino-1-hydroxyethyl)-7-chloro(or 7,8-dichloro)-6-sulfamoyl-2,3-dihydro-1,4-benzodioxin (27 and
28)——General Procedure: A mixture of 25 or 26 and NHR R, (5vol.) in hexamethylphosphoramide (HMPA)
(10 vol.) was stirred at 60 °C on an oil bath under an atmosphere of nitrogen for 20 h. The cooled reaction mixture was
acidified with aqueous 20%, HCl at pH 3 and extracted with AcOEt to remove the starting material. The water layer
was adjusted to pH 10 with aqueous 20%, NaOH and extracted with AcOEt. The extract was evaporated, and the
residue was passed through a column of SiO, using CHCI; (to remove HMPA) and then AcOEt to obtain 27 or 28.
See Table VII.

Diuretic Effect Diuretic Effect on Rats: Slc: SD 8-week-old rats (males, weighing about 250 g each) were used
for the test. On the morning of the day before the test, a few lumps of sugar were given in place of the ordinary diet,
and 5% glucose solution was given orally at a rate of 20ml/kg in the afternoon (at approximately 4 p.m.). On the
morning of the test, the sample was prepared by suspending or dissolving a test compound in 29, gum arabic and
orally administered at a dose of 20ml/kg. The control group was given an oral dose of 29, gum arabic alone at
20 mi/kg. Immediately after the administration, the test animals were put in plastic cages for the metabolic tests and
urine samples were collected for Sh. The cumulative urine volume, urinary sodium, and urinary potassium were
quantitatively determined.

Diuretic Effect on Mice: Slc:ddy 5-week-old mice (females weighing about 20 g each) were used for the test.
From the morning of the day before the test day, the mice were made to fast but were allowed water. On the morning
of the test, the sample was prepared by suspending or dissolving a test compound in 2% gum arabic and then orally
administered to each animal at 30 ml/kg. The control group was given an oral dose of 29, gum arabic alone at
30 ml/kg. Immediately after the administration, the metabolic tests were conducted and urine samples were collected
for 4h. The cumulative urine volume, urinary sodium, and urinary potassium were quantitatively determined.

Antihypertensive Effect on Rats'! Male Wistar rats, six weeks old (120-—140 g), were uninephrecotomized
(one group, 6 rats). After one week, they were maintained on stock chow (Na: 2.4 mg/g) with 19 saline solution for
drinking during the experimental period (3 weeks) and given desoxycorticosterone acetate (DOCA) at a dose of
15 mg/kg per week, while s.c. TCM (1% suspension of gum arabic) as the reference compound and a test sample were
administered at a dose 0.2 mg/kg p.o. daily. The control group was orally administered 19, gum arabic alone. The
systolic blood pressure of rats after warming (50 “C, 2 min) was measured on both the 8th day and 15th day after the
administration. [A physiograph and electrosphygmomanometer (DMP-4B and PE-300, Narco Biosystems, Houston)
were used to measure the blood pressure]. The antihypertensive effect was expressed by the relative ratio of potencies
to that of TCM, which was taken as 100.
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