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Joseph A. Skorcz and John T. Suh

Department of Medicinal Chemistry, Lakeside Laboratories,
Division of Colgate-Palmolive Company, Milwaukee, Wisconsin 53201

Received September 29, 1971

A number of 3-mono- and 3,3-disubstituted derivatives of 1-methyl 2,1-benzisothiazoline 2,2-
dioxide (Ila), a unique benzosultam, were synthesized. Starting materials for the condensation
and aminoalkylation reactions utilized were 1la and the 3-methyl compound Ilb, which were
prepared by cyclization of the 2'-chloro-N-methylalkylsulfonanilides, Ia and b, respectively.

The 2,1-benzisothiazoline ring system was first des-
cribed in 1963 by Bunnett and co-workers (1), who ob-
tained the l-methyl 2,2-dioxide derivative Ila from the
reaction of 2'-chloro-N-methylmethanesulfonanilide (Ia)
with potassium amide in liquid ammonia. The synthesis
was one of a number of successful ring closures uncovered
during a study of the intramolecular addition of side
chain anions to an aryne bond (2). Because of the unique-
ness of this aromatic sultam, we prepared, shortly there-
after, various derivatives of Ila for pharmacological evalua-
tion. This paper describes some 3-substituted compounds;
subsequent publications will cover the chemistry of posi-
tions 5 and 1.
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Initial reactions were carried out with Ila itself, which
was prepared from the sulfonanilide la in liquid ammonia
with either potassium amide or commercial sodium amide.
Although the similar conversion of o-chlorohydrocinnamo-
nitrile to 1-cyanobenzocyclobutene proceeds equally well
with both bases (3), potassium amide, in this case, was
decidedly superior in regard to the amount and quality of
the cyclized product.

With the well documented reactions of the carbonyl
analog of 2,1-benzisothiazoline 2,2-dioxide, 2-indolinone
(oxindole), as reference, the behaviour of 1la was investi-
gated in regard to aldol condensation, aminoalkylation,
and cyanoethylation at the methylene carbon atom.

Oxindole readily condenses with pyridine aldehydes
in the presence of piperidine (4,5) or pyrrolidine (6).

In contrast, the reaction of Ila and pyridine-4-carbox-
aldehyde required potassium hydroxide in refluxing ethan-
ol for an acceptable yield of the pyridylmethylene deri-
vative Illa. Chromatographic separation of the crude prod-
uct provided two isomers in a ratio of 8 to 1 with the
trans structure of Illa tentatively assigned to the more
abundant isomer. A similar reaction with pyridine-2-
carboxaldehyde also gave a mixture of products, but only
a small amount of one of the isomers (IlIb) could be
isolated. Several experiments using 1-benzyl-4-piperidone
instead of an aldehyde provided unreacted Ila as the sole
identifiable product.
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Attempts to alkylate Ila with several t-aminoethyl and
propyl chlorides, under various conditions, resulted in
complex mixtures of basic materials from which only
small amounts of the desired products could be isolated.
In one of the more successful reactions, the use of potas-
sium amide and 2-(benzylmethylamino)ethyl chloride in
liquid ammonia gave the amine IV in 20% yield. Since
IIa is known to react with amide ion to form o-(methyl-
amino)-a-toluenesulfonamide (1), opening of the hetero-
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cyclic ring of both the starting benzosultam and the amino-
alkyl product undoubtedly were significant competing
Similar derivatives of 1-alkyl- and 1,3-dialkyl-
oxindole have been prepared in good yield by direct
aminoalkylation (6 and references cited therein).

The base-catalyzed reaction of Ila with three equivalents

reactions.

of acrylonitrile afforded, along with a 20% recovery of
unreacted starting material, the anticipated bis-cyano-
ethyl compound V in moderate yicld. Although this type
of reaction apparently has not been reported for a 1-
alkyl oxindole, Michael condensations of 1,3-dialkyl-
oxindoles with acrylonitrile (7) and ethyl acrylate (8)
have been described.

[n order to pursue the latter approach with the hetero-
cyclic system under investigation, a 3-alkyl derivative of
lHa was required. Since direct alkylation did not appear
promising, 1,3-dimethyl-2,1-benzisothiazoline 2,2-dioxide
(IIb) was synthesized, instead, from 2'-chloro-N-methyl-
ethanesulfonanilide (1b) under the usual cyclization condi-
tions of potassium amide in liquid ammonia. Yields were
comparable to those realized in the preparation of Ila and
indicate that the methylene carbanion of Ib adds intra-
molecularly to the aryne bond as readily as the methyl
anion of la. The precursor, Ib, was prepared by methyla-
tion of the product from the reaction of ethanesulfonyl
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chloride and o-chloroaniline.

Condensation of IIb with methyl vinyl ketone, acryl-
amide, and acrylonitrile afforded the 3,3-disubstituted
compounds VI, VIL, and X, respectively. Yields ranged
from 21% for the ketone VI to 74% for the nitrile X,
but only the amide VII could be isolated cleanly without
chromatography.

A hydroxymethyl substituent was introduced at posi-
tion 3 of benzosultam IIb by condensation with para-
formaldehyde; and the product, VIII, was converted to
the tosylate IX. Displacement of the hindered tosyl group
by amines or cyanide ion, however, could not be accom-
plished even under vigorous conditions.

Asan alternate approach to a 3-aminomethyl derivative,
IIb was subjected to the Mannich reaction with dimethyl-
amine hydrochloride. No reaction occurred in refluxing
ethanol, whereas in refluxing dimethylformamide an in-
tractable basic material was formed. Again emphasizing
the difference in behaviour of the two analogous ring
systems, 1,3-dialkyloxindoles provide normal Mannich
products (7,8) under similar conditions.

The nitrile X was used to prepare a number of related
compounds. Reaction with hydroxylamine provided (1,3
dimethyl-2,1-benzisothiazolin-3-yl)propionamidoxime, iso-

lated as the hydrochloride XI in good yield. Alkaline
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hydrolysis of X gave the acid XII. A sequence involving
ethanolysis, reduction, and esterification converted X to
the tolsylate XIII.  Treatment of this material with
morpholine, methylpiperazine, and methylamine readily
afforded compounds XIVa-X1Vc, respectively. Catalytic
reduction of X gave the amine XV, which was converted
to the N,N-dimethyl compound XIVd and the N-benzyl
derivative XI1Ve. Finally, the tertiary amine XIVf was
obtained from XIVe under Eschweiler-Clarke conditions.

Each of the 2,1-benzisothiazoline 2,2-dioxides deriva-

tives exhibited typical sulfonamide absorption (9) in the

infrared with strong bands near 1315 and 1150 em™ !,

For the non-conjugated compounds, ultraviolet maxima
appeared at 285 and 235 mpu.

EXPERIMENTAL

Melting points, taken with a Thomas-Hoover capillary apparatus,
are uncorrected. Analyses were performed in our laboratories and
by Drs. G. Weiler and F. B, Strauss, Oxford, England. Infrared
spectra were obtained with a Beckman spectrophotometer, Model
IR 8, and ultraviolet spectra with a Beckman spectrophotometer,
Model DK 2A.

1-Methyl-2,1-benzisothiazoline 2,2-Dioxide (1la).

In a typical experiment, 2'-chloro-N-methyl-methanesulfon-
anilide (Ia) (87.6 g., 0.4 mole) was allowed to react with 3 equi-
valents of potassium amide in 2.5 l. of liquid ammonia for 8
minutes as described in the literature (1). Recrystallization of the
crude product from chloroform-Skellysolve B provided 54.6 g.
(75%) of cyclized material, m.p. 88-91° (lit. (1) m.p. 91-92°); A
max (ethanol) 285 mu (e,+1,64-9) and 234 (8,126); » max (Nujol)

1313 and 1151 cm™! (0=S-0).

1-Methyl-3-[(4-pyridyl ymethylene }-2,1-benzisothiazoline 2,2-Di-
oxide (111a).

A solution of Ila (18.5 g., 0.1 mole), 16.1 g. (0.15 mole) of
freshly distilled pyridine-4-carboxaldehyde, and 0.2 g. of potas-
sium hydroxide in 250 ml. of absolute ethanol was refluxed for
20 hours. The solvent was removed under vacuum, water was
added, and the mixture was extracted portionwise with 500 ml.
of ether. The ether solution was concentrated until a precipitate
began to form. Cooling and filtration afforded 8.6 g. (31%) of
yellow rods, m.p. 125-126°.

Evaporation of the filtrate gave 23 g. of a viscous liquid which
was put on a column of alumina (500 g.). Elution with benzene-
ether (1:2) afforded 5.1 g. of an amber oil, followed by a semi-
solid. Recrystallization of the latter from chloroform-Skellysolve
B provided an additional 7.6 g. (59% overall for one isomer) of
material melting at 125-126°; A max (ethanol) 385 mu (e, 5,360),
303 (11,870), 260 (10,890).

Anal. Caled. for C;4H;,N,0,8: C,61.75; H, 4.45; S,11.77.
Found: C, 61.53; H, 4.73; S,12.01.

Rechromatography of the initially eluted oil on alumina with
benzene-ether (4:1) and two recrystallizations of the resulting
solid from benzene-Skellysolve B provided 2.2 g. (67% overall for
both isomers) of yellow rods. This isomer melted at 131-132.5°;
A max (ethanol) 373 mu (e, 4,120), 339 (2,740), 290 (9,540).

Found: C, 61.36; H, 4.76; S, 11.87.

1-Methyl-3-{(2-pyridyl ymethylene ]-2,1-benzisothiazoline 2,2-Di-
oxide (II1b).
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Compound Ila (0.1 mole) and a 50% excess of pyridine-2-
carboxaldehyde were allowed to react as described for Illa. Elu-
tion of the crude product (30 g.) from alumina with varying ratios
of benzene and ether provided viscous oils, which appeared to be
mixtures of the two possible isomers on the basis of infrared and
analytical data. One of the fractions solidified, and recrystalliza-
tion from chloroform-Skellysolve B gave yellow needles (2.5 g.,
9%), m.p. 167-169°; A max (ethanol) 376 mu (e, 5,964), 315
(14,900), 255 (8,870).

Found: C, 61.69; H, 4.63; S,11.89.

3-[ 2-(Benzylmethylamino)ethyl ]-1-me thyl-2,1-benzisothiazoline
2,2.Dioxide Maleate (1V).

To a stirred solution of 0.066 mole of potassium amide in
500 ml. of liquid ammonia was added 11 g. (0.06 mole) of lla.
After 20 minutes, a solution of 2-(benzylmethylamino)ethyl chlo-
ride (44.1 g., 0.24 mole) in 100 ml. of dry benzene was added
dropwise. Stirring was continued for 6 hours, then the ammonia
was allowed to evaporate. Water was added, and the mixture was
extracted with three 100-ml. portions of ether. The combined
ether solution was washed portionwise with 300 ml. of 10%
hydrochloric acid, which then was made alkaline with solid sodium
hydroxide. An oil separated which was taken up in ether. Eva-
poration of the ether and removal of the excess aminoalkyl halide
by distillation provided 6.3 g. of an oil. Elution of this material
from 250 g. of alumina with benzene-ether (4:1) gave 3.9 g. (20%)
of product as a yellow oil. The maleate salt melted at 98-101°
after recrystallization from 2-propanol-ether.

Anal. Caled. for Cy2H,4N206S: C,59.17; H, 5.87; N, 6.27.
Found: C, 59.27; H, 5.84; N, 6.16.

3,3-Bis(2-cyanoethyl)-1-methyl-2,1-benzisothiazoline 2,2-Dioxide
(V).

A solution of Ila (16.5 g., 0.09 mole) and 1 ml. of Triton B
in 75 ml. of dioxane was cooled and treated dropwise with 14.7 g.
(0.27 mole) of acrylonitrile. The solution was stirred overnight at
25°, acidified with 1 N sulfuric acid, and evaporated under vacuum.
The residuc was taken up in chloroform, which was washed with
water, dried, and evaporated. Elution of the residual oil from
alumina with benzene-ether (2:1) provided 21% of unreacted
Ila, followed by 13.4 g. (51%) of the dinitrile as an orange-yellow
oil which solidified on standing. Recrystallization from chloro-
form-Skellysolve B vyielded cream-colored granules, m.p. 100-
101.5% » max (Nujol) 2250 em~ ! (C=N).

Anal. Caled. for C;4H;sN30,8: C,58.11; H, 5.22; N, 14.52;
S, 11.08. Found: C, 58.00; H, 5.08; N, 14.21; S, 11.39.

2'.Chloroethanesulfonanilide.

To a solution of o-chloroaniline (986 g., 7.8 moles) in 1.1 L.
of toluene was added a solution of ethanesulfonyl chloride (498
g., 3.9 moles) in 550 ml. of toluene over a 2-hour period. The
mixture was refluxed for 16 hours, cooled, and filtered. The
filtrate was washed thoroughly with 10% hydrochloric acid and
with saturated brine, dried, and concentrated. The residue was
stirred with 5 . of 10% sodium hydroxide solution for 3 hours.
The mixture was filtered, and the filtrate was acidified with con-
centrated hydrochloric acid and cooled. Filtration and drying
afforded 458 g. (54%) of product, m.p. 47-50°. An analytical
sample melted at 48-50.5°,

Anal. Caled. for CgH;oCINO,S: C, 43.74; H, 4.59; Cl, 16.14;
S, 14.59. Found: C, 43.81; H, 4.72; Cl, 16.16; S, 14.69.

2’.Chloro-N-methyl-ethanesulfonanilide (Ib).

To a solution of 2'-chloroethanesulfonanilide (458 g., 2.1
moles) and potassium hydroxide (295 g., 5.25 moles) in 2.5 I. of

.
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water was added 530 g. (4.2 moles) of dimethyl sulfate. The mix-
ture was stirred at 70° for 6 hours and then cooled. The crude
product was taken up in chloroform, and the solution was dried
and concentrated. Distillation of the residue afforded the sulfon-
anilide as a colorless liquid (387 g., 79%), b.p. 120-122° (0.05
mm.).

Anal. Caled. for CgH,,CINO,S: C, 46.25; H, 5.18; Cl, 15.17;
S, 13.72. Found: C, 46.36; H, 5.30; Cl, 15.22; S, 13.98.

1,3-Dimethyl-2,1-benzisothiazoline 2,2-Dioxide (IIb).

A solution of Ib (23.4 g., 0.1 mole) in 40 ml. of anhydrous
ether was added dropwise to 0.35 mole of potassium amide in
1 1. of liquid ammonia. After 15 minutes, the reaction was
quenched with 0.25 mole of ammonium chloride and the ammonia
was allowed to evaporate. The residue was stirred with equal
volumes of 10% hydrochloric acid and chloroform. Concentration
of the dried chloroform solution and distillation of the residual
liquid provided 14.3 g. (73%) of a straw-colored oil, b.p. 130-
132° (0.06 mm.); A max (ethanol) 285 mu (i’ 1,740) and 235

(7.821); v max (neat) 1318 and 1145 em~! (0=S-0).
Anal. Caled. for CoHyNO,S: C, 54.80; H, 5.58; N, 7.13;
S, 16.25. Found: C, 55.05; H, 5.87; N, 7.15; S, 16.21.

4-(1,3-Dimethyl-2,1-benzisothiazolin-3-yl)-2-butanone 2,2-Dioxide
(VD).

A solution of IIb (5.9 g., 0.03 mole), 3 g. (0.043 mole) of
methyl vinyl ketone, and 0.6 ml. of Triton B in 30 ml. of ¢t-butyl
alcohol was stirred for 2 days at room temperature. Following
the work-up procedure outlined for V and chromatography on
silica gel, the product was isolated as a white powder (1.7 g.,
21%), m.p. 76-78.5°%; v max (Nujol) 1710 cm~! (C=0).

Anal. Caled. for C;3H,7NO3S: C, 58.40; H, 6.41; N, 5.25.
Found: C, 58.38; H, 6.47; N, 5.48.

(1,3-Dimethyl-2,1-benzisothiazolin-3-yl )propionamide 2,2-Dioxide
(VD).

A solution of Hb (19.7 g., 0.1 mole) and 2 ml. of 30%
methanolic potassium hydroxide in 100 ml. of t-butyl alcohol
was treated portionwise with 7.8 g. (0.11 mole) of acrylamide
and then was stirred at room temperature for 34 hours. The usual
isolation procedure gave a solid which was recrystallized from
chloroform-Skellysolve B (14.5 g., 54%), m.p. 115-117°; v max
(Nujol) 1675, 1605 ecm™! (C=0).

Anal. Caled. for C;2H16N,03S: C, 53.73; H, 6.01; N, 10.44;
S, 11.94. Found: C, 53.39; H, 5.89; N, 10.52; S, 11.54.

(1,3-Dimethyl-2,1-benzisothiazolin-3-yl)propionitrile 2,2-Dioxide
(X).

A solution of IIb (19.7 g., 0.1 mole), 5.8 g. (0.11 mole) of
acrylonitrile, and 1 ml. of 30% methanolic potassium hydroxide
in 100 ml. of t-butyl alcohol was stirred at room temperature for
20 hours. Chromatography of the crude product on alumina
afforded 18.4 g. (74%) of the nitrile as a straw-colored oil, ¥ max
(neat) 2250 em~! (C=N).

Anal. Caled. for C12H14N20,8: C, 57.58; H,5.63; N, 11.19;
S, 12.81. Found: C, 57.81; H, 5.79; N, 10.92; S, 12.64.

3-Hydroxymethyl-1,3-dimethyl-2,1-benzisothiazoline 2,2-Dioxide
(VII).

To a solution of 40 g. (0.21 mole) of IIb and 10.5 g. (0.35
mole) of paraformaldehyde in 200 ml. of pyridine was added 1.2
ml. of Triton B, and the solution was stirred at room temperature
for 4.5 hours. The solution was diluted with 1.3 1. of water and
extracted with four 300-ml. portions of ether, which were com-
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bined, dried, and concentrated. The residue was recrystallized
from chloroform-Skellysolve B to yield the carbinol as white
flakes (29.5 g., 62%), m.p. 93-96°. An analytical sample melted
at 94-96°; v max (Nujol) 3530 cm~! (OH).

Anal. Caled. for C;oH,;3NO3S: C, 52.85; H, 5.77; S, 14.11.
Found: C, 52.95; H, 5.86; S, 13.96.

Treatment of the carbinol (9.1 g., 0.04 mole) with equimolar
amounts of sodium hydride dispersion and p-toluenesulfonyl chlo-
ride in 150 ml. of benzene at room temperature provided, after
recrystallization from chloroform-Skellysolve B, 12.3 g. (81%) of
the tosylate IX as pale tan crystals, m.p. 148-152°. An analytical
sample melted at 151-154°.

Anal. Caled. for Cy7H,;9NOsS,: C, 53.53; H, 5.02; N, 3.68;
S, 16.81. Found: C, 53.52; H, 4.82; N, 3.72; S, 16.91.

(1,3-Dimethyl-2,1-benzisothiazolin-3-yl)propionamidoxime 2,2-Di-
oxde Hydrochloride (XI).

To a solution of 0.46 g. (0.02 g.-atom) of sodium in 40 ml. of
absolute ethanol was added under nitrogen 1.4 g. (0.02 mole) of
hydroxylamine hydrochloride, The mixture was stirred for several
minutes at room temperature, and then a suspension of 5.0 g.
(0.02 mole) of the nitrile X in 60 ml. of ethanol was added. The
reaction mixture was refluxed for 6 hours, stirred overnight at
25°, and then filtered. The filtrate was diluted with approximately
300 ml. of ether and was saturated with hydrogen chloride gas.
The deposited solid (4.4 g., 69%) melted at 199-200° with de-
composition. Recrystallization from ethanol-ether afforded a tan
powder, m.p. 200-201° (dec.); v max (Nujol) 1657 em~! (C=N).

Anal. Caled. for C;,H,gCIN3O03S: C, 45.07; H, 5.67; S,
10.03. Found: C, 44.92; H, 5.77; S, 9.78.

(1,3-Dimethyl-2,1-benzisothiazolin-3-yl)propionic Acid 2,2-Dioxide
(X1).

To 15 g. (0.06 mole) of X was added 100 ml. of potassium
hydroxide-saturated ethanol, and the solution was stirred at 25°
overnight. Water (40 ml.) was added, and the solution was re-
fluxed for 7 hours. The solvent was removed under vacuum, and
the residue was dissolved in 300 ml. of water. After two ex-
tractions with ether and acidification with concentrated hydro-
chloric acid, the separated organic layer was taken up in ether,
which was dried and concentrated. Recrystallization of the
residual solid from chloraform-Skellysolve B provided the acid
as light tan flakes (14.8 g., 91%), m.p. 126-128°; » max (Nujol)
1700 cm™! (C=0).

Anal. Caled. for C;,H;5NO4S: C, 53.53; H, 5.62; S, 11.91.
Found: C, 53.35; H, 5.51; S, 11.96.

3-(3-Hydroxypropyl )-1,3-dime thyl-2,1-benzisothiazoline 2,2-Di-
oxide Tosylate (XIII).

A solution of X (35 g., 0.14 mole) and an equimolar amount
of water in 500 ml. of absolute ethanol was stirred and treated
with a stream of hydrogen chloride gas for 1 hour. The mixture
was filtered and the filtrate concentrated. Elution of the residue
from silica gel with benzene-ether (4:1) afforded 30.8 g. (74%)
of the ethyl ester as a straw-colored oil; v max (neat) 1730 cm™!
(C=0).

Addition of 0.033 mole of lithium aluminum hydride in ether
to 17.4 g. (0.06 mole) of the ester in 150 ml. of ether gave, after
chromatography on silica gel with ether-chloroform (4:1), 9.5 g.
(62%) of the alcohol as a colorless oil; » max (neat) 3540 and
3370 cm~! (OH).

The alcohol (10.7 g., 0.042 mole) was allowed to react suc-
cessively with equivalent amounts of sodium hydride dispersion
and tosyl chloride in 110 ml. of refluxing benzene. Elution of the

-



Apr. 1972

crude product from silica gel with benzene-ether (3:1) provided
8.9 g (52%) of the tosylate as an oil, which crystallized when
refrigerated under Skellysolve B, m.p. 88-90°,

Anal. Caled. for C;gHy3NO5S;: C,55.72; H, 5.66; N, 3.42.
Found: C, 56.14; H, 5.55; N, 3.34.

1,3-Dimeth yl-3-(3-morpholinopropyl)-2,1-benzisothiazoline 2,2-Di-
oxide Hydrochloride (XIVa).

A solution of the tosylate XIII (4.1 g., 0.01 mole)and 1.92 g.
(0.022 mole) of morpholine in 50 ml. of dry toluene was refluxed
for 20 hours, cooled, and poured into a mixture of benzene (40
ml.) and 5% aqueous sodium hydroxide (40 ml.). The organic
phase was washed several times with water, dried, and concentrated.
The residual oil was treated with ethereal hydrogen chloride to
afford a light tan powder, which was recrystallized from ethanol-
methanol-ether to give 2.3 g. (64%) of product, m.p. 202-203°.

Anal. Caled. for C] 6H25C1N203SZ C, 53.24; H, 6.98; N, 7.76.
Found: C,53.55; H, 7.08; N, 7.87.

1,3-Dimethyl-3-[ 3-(4-methylpiperazinyl )propyl -2, 1-benzisothi-
azoline 2,2-Dioxide Dihydrochloride (XIVb).

Reaction of XIII with 1-methylpiperazine, as described for
XIVa, provided a white powder in 51% yield, m.p. 221-224° dec.

Anal. Caled. for Cy17Hy9Cl3N30,8: C, 49.75; H, 7.13; N,
10.24. Found: C,49.51; H,7.17; N, 10.18.

1,3-Dimethyl-3-{3-(methylamino)propyl ]-2, 1-benzisothiazoline
2,2-Dioxide Hydrochloride (XIVe).

A solution of XIII (8.5 g., 0.02 mole) in 200 ml. of benzene
saturated with methylamine at 25° was heated in an autoclave at
100° for 24 hours. The cooled mixture was washed with saturated
sodium bicarbonate and brine solution, dried over sodium sulfate,
and concentrated. The residual oil, in dry ether, was treated with
hydrogen chloride gas; and the precipitate was recrystallized from
ethanol-ether to give white granules (2.6 g., 43%), m.p. 164-166°.
An analytical sample melted at 166-167°,

Anal. Caled. for C13H,;CIN,0,S: C, 51.22; H, 6.94; N,
9.19. Found: C, 51.23; H, 6.98; N, 9.06.

3-(3-Aminopropyl)-1,3-dimethyl-2,1-benzisothiazoline 2,2-Dioxide
(XV).

A solution of 22 g. (0.088 mole) of the nitrile X in 200 ml. of
ethanol was treated at room temperature with hydrogen at 1000
psi in the presence of Raney nickel; the theoretical uptake was
realized after 6 hours. The reaction mixture was filtered, con-
centrated, and diluted with chloroform. This solution was ex-
tracted with three 100-ml. portions of hydrochloric acid, which
were combined and made alkaline with solid sodium hydroxide.
The separated oil was taken up in chloroform, which was dried
and concentrated. The residual oil was eluted from 150 g. of
silica gel with chloroform-methanol (1:3) to give the amine (14.4
g., 64%) as a light amber gum.

Conversion of a portion of this material to the hydrochloride
salt, followed by recrystallization from ethanol-ether, afforded
an off-white powder, m.p. 173-175°,

Anal. Caled. for C1oH9CIN,0,S: C, 49.56; H, 6.58; Cl,
12.19; S,11.03. Found: C, 49.74; H, 6.41; Cl,12.38; S, 11.20.
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1,3-Dimethyl-3-[ 3-(dimethylamino) propyl]-2,1-benzisothiazoline
2,2-Dioxide Hydrochloride (XIVd).

Reaction of XV (2.5 g., 0.01 mole) with 4 g. of 90% formic
acid and 2 g. of 37% aqueous formaldehyde afforded, after treat-
ment of the crude product with hydrogen chloride gas, 2.15 g.
(67%) of white granules, m.p. 180-182°.

Anal. Caled. for Cy4H,3CIN,0,S: C, 52.73; H, 7.27; N,
8.78. Found: C, 52.63; H, 7.46; N, 8.94.

3-[3-(Benzylamino)propyl]-1,3-dimethyl-2,1-benzisothiazoline 2,2-
Dioxide (XIVe).

A solution of XV (4.4 g., 0.017 mole)and 1.8 g. (0.017 mole)
of freshly distilled benzaldehyde in 75 ml. of dry benzene was
refluxed in a water-separator apparatus for 15 hours. The benzene
was dried and concentrated; and the residual oil in ethanol was
reduced with hydrogen at 50 psi in the presence of Raney nickel.
The catalyst was filtered, the filtrate was concentrated, and the
remaining oil was eluted from 200 g. of alumina with benzene-
ether (2:1). The product (2.3 g., 42%) was isolated as an oil
which slowly solidified while refrigerated under Skellysolve B,
m.p. 89.591°.

Anal. Caled. for Cy9H,4N,0,S: C, 66.24; H, 7.02; N, 8.13.
Found: C, 66.05; H, 7.21; N, 7.90.

3-[3-( Benzylmethylamino)propyl ]-1,3-dimethyl-2,1-benzisothi-
azoline 2,2-Dioxide Hydrochloride (XIVf).

Reaction of XIVe with formic acid-formaldehyde gave, after
chromatography on silica gel, 1.65 g. (31%) of the tertiary amine
as an oil. The corresponding hydrochloride salt melted at 202-
203° after recrystallization from ethanol-ether.

Anal. Calcd. for C5oH;7CIN,0,8: C, 60.81; H, 6.89; N,
7.09. Found: C, 60.90; H, 6.93; N, 7.18.

REFERENCES

(1) J. F. Bunnett, T. Kato, R. R. Flynn, and J. A. Skorez,
J. Org. Chem., 28,1 (1963).

(2) This type of reaction has been reviewed by R. W. Hoff-
mann, “Dehydrobenzene and Cycloalkynes”, Academic Press, New
York, N. Y., 1967, p. 150. For more recent examples, see M.
Julia, J. Igolen, and F. LeGoffic, Bull. Soc. Chim. France, 310,
4463 (1968); M. Julia, F. LeGoffic, J. Igolen, and M. Baillage,
ibid., 1071 (1968).

(3) J. A. Skorcz and F. E. Kaminski, Org. Syn., 48, 53 (1968).

(4) W. Herz and D. R. Murty, J. Org. Chem., 26, 418 (1961).

(5) 1. W. Elliot and P. Rivers, ibid., 29, 2438 (1964).

(6) G.N. Walker, R. T. Smith, and B. N. Weaver, J. Med. Chem.,
8, 626 (1965).

(7) E. C. Horning and M. W, Rutenberg, J. Am. Chem. Soc.,
72, 3534 (1950).

(8) G. Palazzo and V. Rosnatti, Gazz. Chim. Ital., 82, 584
(1952).

(9) D. Klamann, Monstsh. Chem., 84, 651 (1953).

(10) J. N. Baxter, J. Cymerman-Craig, and J. B. Willis, J. Chem.
Soc., 669 (1955).



