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A simple method to introduce an heteroatom substituent at C-5 of isothiazole dioxides is reported. Through

Michael addition reaction 5-substituted isothiazole and 4,5-dihydroisothiazole 1,1-dioxides were obtained

Ltd. All rights reserved.

Keywords: Michael reactions; Isothiazoles; Substitution; Sulfur heterocycles.

Introduction

The chemical reactivity of 3-amino-4-aryl-isothiazole 1,1-dioxides has been studied by us

for some years and important transformations and uses of these compounds have been found,

mainly as precursors of N- and/or S-containing heterocycles through 1,3-dipolar

A further development has been found recently. Preliminary biological evaluations of some
compounds of the isothiazole 1,1-dioxide and of the 4,5-dihydroisothiazole dioxide series

have shown a promising pharmacological activity, because of their ability to inhibit the
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rterial smooth cells (SMC) proliferation. It is well known that in atherosclerotic plaques,

SMC are the pre

vascular occlusion. Accordingly, the discovery of compounds containing the isothiazole ring

ominant cell type and their accumulation is the key prerequisite leading to

potentially affecting SMC proliferation is an attractive target.®

Two main synthetic approaches are presently available for the synthesis of 3-amino-4-aryl-
isothiazole 1,i-dioxide derivatives: (i) the base catalyzed cyclization of N-
nylamidines of a-ketoacids, which affords 3-aminoisothiazole dioxides both
unsubstituted and substituted at C-5 with alkyl or aryl groups, and ii) the palladium-catalyzed
coupling of 5-bromoisothiazoles with organostannanes, which is a mild and efficient route to
general, allowed the preparation of derivatives substituted at C-5 with vinyl, alkynyl, aryl and
heteroaryl-groups previously not available. However, both methods are not applicabie for the
synthesis of 3-aminoisothiazole 1,1-dioxides and their 4,5-dihydro derivatives bearing at C-5
substituents linked through an O-, S- or N-atom. The lack of a methodology to prepare such
compounds prompted us to develop an efficient synthetic route for these products.

In this paper we report on simple methods to introduce at C-5 of the isothiazole dioxide

ring an heteroatom starting from unsubstituted or from 5-bromo-substituted isothiazoles 1

of 4,5-dihydro derivatives. Compound 1 was reacted with sulfur, oxygen, and nitrogen
nucleophiles (Scheme 1). With methylthiolate 3a or with mercaptans 3b,¢ in acetonitrile as
the solvent at room temperature compounds 4a-c (trans) and 5a-c¢ (cis) were obtained in a
ratio of about 2:1. By performing the reaction with aliphatic alcohols 6a-c using a catalytic
amount of the corresponding alkoxides, the two diastereoisomers 7a-¢ (trans) and 8a-c (cis)

were obtained in a mixture where the trans isomer is the major one.
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coupling (/ in the range 0.1-3.3 Hz ) in the trans isomers and a larger one (J in the range 8.2-
9.1 Hz) in the cis isomers.'® For the preparation of the S-substituted unsaturated isothiazole
dioxides, 5-bromo-3-diethylamino-4-(4-methoxyphenyl)-isothiazole 1,1-dioxide (2) appeared
omide ion. As

[=3303 35934 2. 1

to be a key starting m

regards sulfur nucleophiles, two different approaches were used to synthesize thio derivatives
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11. The first made use of the bromo derivative 2 and methylthiolate 3a or mercaptans 3b,d-f.

The reaction was performed in dichloromethane as the solvent (some drops of

11e but poorer yields were obtained for compounds 11b,e.
An alternative method was found with 5-mercaptoisothiazole dioxide 11f as the key

intermediate. 5S-Bromo derivative 2 was transformed in good yield (67%) into compound 11f



(45%). An

interesting improvement was achieved by performing a one pot reaction starting
from the bromo derivative 2, sodium hydrogen sulfide 3g and appropriate bromide 12 in
methanol as the solvent without isolation of the mercaptan 11f. Using these reaction
conditions 11¢ was isolated in 79% yield. The validity of this method was confirmed by
performing the reaction between the bromo derivative 2, sodium hydrogen sulfide 3g and

1 - Aren s

farnesyl bromide 12b. Compound 11g was isolated in 47% yield.

The second method is more convenient for the preparation of S-thioalkyl substituted

~n/

isothiazole dioxides. Compound iic was obtained in 12% yield by the first method and in
79% yield by the second method. Furthermore, the second method is advantageous when
mercaptan derivatives are not available or are difficult to synthesize (eg. farnesylthiol).

Good results were also obtained by reacting compound 2 with 4-methylbenzylamine 13a

.o S ™

ethanol as the solvent. The 5-amino

1armiin “ ~ e athh A

amine 13b in dichloromethane or

d
substituted isothiazole dioxides 14a and 14b were obtained in good yields (81%, 60%,
L.

compounds have been demonstrated to undergo Michael addition of the nucleophile
affording 4,5-dihydro derivatives but, in the case of 2, the presence of a bromine group

allowed the regeneration of the 4, 5-double bond. Many attempts were made to transform the

(]
dihvdro derivatives 4-10 into the correg
dihydro derivatives 4-10 into the corres

i1

surprising considering that the isothiazole dioxide ring is not aromatic Raoth comnannde 1
) B 5 vai8s AL AVVMLGLA AW MIVARUL L1 10 VY QA VLLLGUV. AFVUL UUILIPUUJIUD E S
and 2 reacted easily and in mild conditions with nucleophile st results were observed
with powerful nucleo philes, which are in turn poorer bases en much stroncer hacec are
Y Yawa e VY AAWARAL Ai1ilAaW/ik U‘LVIA&VI VAOWY Al W

used, other products probably due to isothiazole ring opening were produced.

Experimentai
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'H-NMR and "C-NMR Spectra were obtained with Bruker AC 200, Bruker AC 300 and
Varian Gemini 200 instruments. Melting points were determined using a Buchi 510
(capillary) or a Electrothermal 9100 apparatus. Mass spectra were obtained by electron
impact ionization at 70 eV from a Finningan INCOS 50 instrument using the direct exposure
probe (DEP).

Materials

Compounds 1 and 2 have already been described.”® Farnesyl bromide 12b is commercially
available (Aldrich).

General Procedure for the Synthesis of Compounds 4a-c and 5a-c:

Compound 1 (0.5 g, 1.7 mmol) was dissolved in CH;CN (5 mL) and equimolar amounts of
methylthiolate (3a) or of the mercaptans 3b,e were added under stirring at room temperature.

When the reagent disappeared (about 1 h, T.L.C. cyclohexane/ethyl acetate 3:7) the solvent

was evaporated under reduced pressure and the mixture of the two isomeric compounds 4a-c¢

A Ea n no aanaratad her rhramatnaoranhyu favnlahavana/athyl aratata 227 and ~Avootallizad
IU Jd~L¢ ywdadd QCPC‘.I atvu Uy hluulllal—uya l.l.y \UJUIU[IUAC‘J.I\J’\JLII P avuoiale o I} adiul \/l)‘Bl 1110U

from CH,Cl,/Et,O

_Ninthulaminn.d S_-AibvAdvn A (A4 _wmothavvrnhonvl) o Somothuleulfavvl_ienthinznlo 1 1_Avnvido-

STLAVCUTLEYLIATILLIIUT T, J ALY A UTT (-T FIeCLIiVA recre lr/ o THILCLIL Y SRR JATL Y LT RO UALT AL U/LT Ly, LTUHIVALILUC,

1.21 (t, 3H, J 7 Hz); 2.29 (s, 3H, CH;S); 3.06-3.17, 3.40-3.43, 3.70-3.80 (3m, 4H, CH,); 3.80
(s, 3H, OCH;); 4.49 (s, 2H, H-4+H-5); 6.87 (d, AB system, 2H, J 9 Hz, aryl-H); 7.17 (d, AB
system, 2H, J 9 Hz, aryl-H). 5a (4R*5S8*): oil; Yield 20%; Calcd. for C;sH:N,05S; C 52.61
H647NR.I18Found C 5223 H6 7N7Rﬂ lHT\ﬂ\/ﬂ?((‘D(’1 0.2 (t ‘U—T I7T—T7\ (t,

bt A VDL Ry L
3H, J 7 Hz); 2.38 (s, 3H, CH;8); 3.03-3.29, 3.33-3.47, 3.62-3.75 (3m, 4H, CH;); 3.80 (s, 3H,
OCH;); 4.07 (d, 1H, H-4, J3 Hz); 4.11 (d, 1H, H-5, J 3 Hz); 6.90 (d, AB system
aryl-H); 7.21 (d, AB system, 2H, J 9 Hz, aryl-H).

3-Diethylamino-4, 5-dihydro-4-(4-methoxyphenyl)-5-phenylsulfanyl-isothiazole 1, 1-dio.

(3 A D Lo £L0I28 (o2

4b (45*55%): White crystals. M.p. 164 °C; Yield 59%; Calcd. for Cy,H,4N,0;S, (404.5): C
59.31 H 6.92 N 5.93 Found C 58.95 H 6.53 N 6.26; 'H-NMR (CDCl, ) 0.74 (t, 3H, J 7 Hz);
.18 J 7 Hz), 2.86-3.15, 3.28-3.48, 3.52-3.75 (3m, 4H, CHy,); 3.78 (s, 3H, OCHs); 4.23

(t,
@, 1H, H 4J2.6Hz);4.50(d, 1H, H-5, J 2.
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H). 5b (4R*5S*): White crystals. M.p. 174 °C; Yield 30%; Calcd. for CyoH24N;04S; (404.5):

C 5931 H6.92 N 5.93 Found C 58.15 H 6.77 N 6.32; 'H-NMR (CDCl;): 0.79 (1, 3H, J 7 Hz);
1.17 (t, 3H, J 7 Hz); 2.98-3.24, 3.25-3.48, 3.55-3.76 (3m, 4H, CH,); 3.79 (s, 3H, OCHj;); 4.61

(d, 1H, H-4, J 9 Hz); 4.83 (4, 1
7.18-7.61 (m, 7H, aryl-H).

LI A A' - Ly VY S Ry A S

5-Cyclohexylsulfanyl-3-diethylamino-4, 5-dihydro-4-(4-methoxyphenyl)-isothiazole 1,1-
dioxide: 4c (4S*5S*): White crystals. M.p. 132 °C; Yield 58%,; Calcd. for CyoH30N,05S,
(410.64): C 58.53 H 7.30 N 6.93 Found C 58.13 H 7.36 N 6.89; 'H-NMR (CDCl;): 0.79 (t,
3H, J 7 Hz); 1.22 (t, 3H, J 7 Hz); 1.18-2.11 (m, 10H, cyclohexyl-H); 2.80-3.24, 3.25-3.45,

Il \ )
4.23 (d, 1H, H-5, J 3.3 Hz); 6.89 (d, AB system, 2H, J 9 Hz, aryl-H)); 7.20 (d, AB system,
ALY 7 QO Oy e/l LN o (AD*SQKY. Whita rruatale MM 1Q1 O Viald 2504. Malsad  frr
Afl, J 7 IIL, yl‘ll}- g0 \"fl\ NS } VY L11LlC \JIJDlalD. lvl.l}. 101 oy 1iviu o0 /70, Caivld., 11Ul
- - 1
Ca0H30N203S; (410.64): C 58.53 H 7.30 N 6.93 Found C 58.14 H 7.50 N 7.04; 'H-NMR
(COTYINN-NQRA [+ I T7 H2Y 1270 (+ AT T7 2 1 1870 1R (m 1N ~rurlahaveyl - 9D QA
(LU ) VWO (L, I, 7 7 T14J, 1.2V \L, J11, v [ 114, 1.10=4.10 (I}, 11, CYCIOLCAYI-T1), &.79

3.24, 3.30-3.52, 3.58-3.75 (3m, 5H, CH; and cyclohexyl-H); 3.79 (s, 3H, OCHj;); 4.42 (d, 1H,
H-4,J9 Hz); 4.64 (d, 1H, H-5, J9 Hz), 6.86 (d, AB system, 2H, J 9 Hz, aryl-H); 7.15 (d, AB
system, 2H, J 9 Hz, aryl-H).

General Procedure for the S q\;nflq is of Compounds 7a-¢ an

R AC i UJ ST UM R /se 7 eh

ording 7a-¢ and 8a-¢ in mixture
evaporated under reduced pressure and the isomeric mixture was separated by
chromatography (CH,Cl,/Et,O 1:1) and crystallized from CH,Cl,/Et,O.

3-Diethyiamino-4, 5-dihydro-5-methoxy-4-(4-methoxyphenyl)-isothiazole 1, I-dioxide:

7a (45*58*): White crystals. M.p. 108 °C; Yield 65%; Calcd. for C;sH2N,O,S (326.42): C

a2 il Catanding

55.20 H 6.74 N 8.58 Found C 54.93 H 6.55 N 8.49; '"H-NMR (CDCl;): 0.86 (t, 3H, J 7 Hz);
1.22 (t, 3H, J 7 Hz); 2.96-3.15, 3.31-3.41, 3.63-3.77 (3m, 4H, CH,); 3.72, 3.80 (2s, 6H,

TY A P aYsl

(d, 1H, H-4, J 0.1 Hz); 4.39 (d, 1H, H-5, J 0.1 Hz); 6.90 (d, AB system, 2H, J 9
Hz, aryl-H); 7.19 (d, AB system, 2H, J 9 Hz, aryl-H). 8a (4R*5S*): White crystals. M.p.

’\I\TY(‘!‘\YOPhﬁ

N PP [ B < A AT 1 O U N AN, rr 1
C; Yield 5%; Calced. for C;sHN,O4S (326.42): C 55 8.58 touna C
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54.86 H 6.62 N 8.33; '"H-NMR (CDCl5): 0.86 (t, 3H, J 7 Hz); 1.22 (t, 3H, J 7 Hz); 2.96-3.15,
3.25-3.41, 3.58-3.75 (3m, 4H, CH,); 3.72, 3.80 (2s, 6H, OCHj;); 4.45 (d, 1H, H-4, J 8.4 Hz);
4.86 (d, 1H, H-5, J 8.4 Hz); 6.88 (d, AB system, 2H, J 9 Hz, aryl-H); 7.13 (d, AB system,

2H, J 9 Hz, aryl-H).

3-Diethylamino-4, 5-dihydro-5-ethoxy-4-(4-methoxyphenyl)-isothiazole  1,1-dioxide: 7b

o
SO
=

/ c. AN xry * oM, Wi 11 o0/, Mt 1 £ /AN AJ\; el

(4S*5S8%) : White crystals. M.p. 90 °C; Yield 75%; Calcd. for C16H24N204S (340.44): C
1

56.47 H 7.06 N 8.23 Found C 56.11 H 7.02 N 8.46; H-NMR (CDCl;): 0.84 (t, 3H, J 7 Hz);

1 AN 1 N7 M LYY r~7 —\. "‘) I\’)ﬁn ’)’)‘) 2 A7 N L£Q 2 70 (M. LYY MNIT AT e d MNIT MY Y 70

1.22,1.27 (2t, 6H, J 7 Hz); -3.49, 3.33-3.43, 3.06-3./06 {30, 651, CripIN ana CnpVj; 3./9

(s, 3H, OCH;); 4.20 (d, 1H, H-4, J 0.2 Hz); 4.48 (d, 1H, H-5, J 0.2 Hz); 6.90 (d, AB system,
2H, J 9 Hz, aryl-H); 7.19 (d, AB system, 2H, J 9 Hz, aryl-H). 8b (4R*5S*): White crystals.
M.p. 125-127 °C; Yield 10%; Calcd. for C;sH24N,04S (340.44): C 56.47 H 7.06 N 8.23

Trnd 0 SAIN LT 701 N Q 5Q- NI NMR /TN 1N0_1 QN f1a OLTY. D 0.2 1€ 2 2N.2 A1
TFOUIAg U JU.1V 11 /.Ul IN 0.0, I1I17INIVLN (LlJC13 ). 1.VU771.7V (Ul 711)y L4.7072.10y 2.2U"D. 51,
3.62-3.79 (3m, 4H, CH,); 3.80 (s, 3H, OCHs); 3.92-4.04 (m, 2H, OCH,); 4.43 (d, 1H, H-4, J
QIHZY 4085 ¢(d TH H.5 7272 H\ 20 (d AR guctam 727H JO Hz arvl Y- 71724 AR
0.4 L&), F.70 U, 101, 11T, v O.4& 114, U.07 (U, N30 SYyOSwlll, &1, v 7 L34, ALYISK1j, [.1& \U, [1D
system, 2H, J 9 Hz, aryl-H)

2_Dipthuvlamina.d S_Aibvdvo-S_iecnnvornoyy-Ad.f1. _mothoxvnhenvl)-ienthinaznle 1 1-Adioxyide: 7o
STLALCU LY LTI LU T T, SR Y AT VT I T UL UV A Y T T TSN IA Y PITECTL Y B T LI LT R LT Ly dTRRLUVALUC. I\

(4S*5S*): White crystals. M.p. 121-123 °C; Yield 55%; Calcd. for Ci7H,sN,04S (354.47): C
57.61 H 7.34 N 7.90 Found C 57.35 H 7.50 N 8.25; '"H-NMR (CDCl;): 0.84 (t, 3H, J 7 Hz)

1.17 (t, 3H, J 7 Hz); 1.28 (d, 6H, J 6 Hz); 2.94-3.28; 3.22-3.49; 3.64-3.84 (3m, 4H, CH,);
3.78 (s, 3H, OCH}); 4.13 (sext, 1H, J 6 Hz); 4.14 (d, 1H, H-4, J 0.1 Hz); 4.57 (d, 1H, H-5, J

0.1 Hz); 6.88 (d, AB system, 2H, J 9 Hz, aryl-H); 7.15 (d, AB system 2H, J 9 Hz, aryl-H).
8c (4R*§Q*\ White grystalg M,p, 26 °C; Yield 3%; Calcd.

57.61 H 7.34 N 7.90 Found C 56.89 H 7.41 N 8.18; ’H—NMR(CDC]) 0.86 (t, 3H, J 7 Hz);
1.02-1.61 (m, 9H); 2.98-3.24, 3.27-3.49, 3.59-3.82 (3m 4H, CH,): 3.7 (s 3H. OCH-): 4.00

1ls G TS

ﬂannng {354 47y C
172 2262 %2040 LRRL TR

2335 T35 W2 A2, S8

(sext, 1H, J 6.5 Hz); 4.38 (d, 1H, H-4, J 8.4 Hz); 5.04 (d, 1H, H- 4 Hz); 6.86 (d, AB
system, 2H, J 9 Hz, aryl-H); 7.10 (d, AB system, 2H, J 9 Hz, aryl- H)

]
V
)
|
t

3-Diethylamino-4, 5-dihydro-4-(4-methoxyphenyl)-5-trifluoroacetylamino-isothiazole 1, 1-dio-
xides 9 and 10.

Compound 1 (0.5 g, 1.7 mmol) was dissoived in CH;CN (5 mL). CF;CONH, (0.38 g, 3.4
mmol), TEBA (0.041 g, 0.17 mmol), and anhydrous K,CO; (0.47 g, 3.4 mmol) were added

under stirring and the mixture was refluxed under nitrogen atmosphere. The reaction was
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completed in 1 h (T.L.C. ethyl acetate/cyclohexane 3:7). The solvent was evaporated under
reduced pressure and the mixture was taken up with water and neutralized with dilute HCl.
Extraction with CH,Cl, of the mixture afforded the two isomeric amides 9 and 10 which

were separated by chromatography (ethyl acetate/cyclohexane 1:2). § (4S
7.

W
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AB system, 2H, J 9 Hz, aryl-H); 7.48 (d, 1H, NH, J 5 Hz). “’F NMR (CDCl;): -75.9. 10
(4R*58%): Amorphous solid. M.p. 161 °C; Yield 27%; Calcd. for C16HyoF3N304S (407.41): C
47.16 H 4.94 N 10.31 Found C 47.36 H 4.65 N 10.37; 'H-NMR (CDCL;): 0.93 (t, 3H, J 7

equimolar amount of TEA (0.13 mmol, except in the case of sodium hydrogen sulfide) were
added under stirring at room temperature. Stirring was continued until disappearance of the
reactants (about 2-4 h, T.L.C. ethyl acetate/cyclohexane 2:3). The mixture was neutralized
with dilute HCI and extracted with CH,Cl,. The organic 1

Na,SO,, filtered and the solvent was evaporated under reduced pressure. Chromatographic

purification (ethyl acetate/cyclohexane 0:100— 100:0) afforded c mpounds 11a, b, d, e

which were crystallized from CH,Cl,/diisopropyl ether (11 b, d, e) or Et,0 (11a).

3-Diethylamino-4-(4-methoxyphenyl)-5-methylsulfanyl-isothiazole 1,1-dioxide (11a): White

Al v

o yo ~ —

12:C5
1

s Yield 68%; Caled. for C;sHyoN,03S, (308.
40 N 8. 95; 'H-NMR (CDC13): 0.85 (t, 3H, J 7 Hz);

crystals. M.p. 174
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3-Diethylamino-4-(4-methoxyphenyl)-5-phenylsulfanyl-isothiazole 1, 1-dioxide (11b):
Yellow crystals. M.p. 128-130 °C; Yield 31%; Calcd. for C;0H22N>0;S; (402.11): C 59.69 H
5.51 N 6.96 Found C 59.50 H 5.75 N 6.60; 'H-NMR (CDCl;): 0.86 (t, 3H, J 7 Hz); 1.25 (t,

I.f ~7 717 S e ) I AUN
([}_yl' zcun- "y J y /"t.!Ulfll Z01 4, 1-QLOXIL (114).

3%, Caled. for CiHN;0,8, (403.10): C 56.56 H 5.25
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A HINMD /OTYCIAN-NON £+ 2T TT7 W) 1 79Q 7+ 21T
oLty TITINIVAN \LJUIZ ). VLU L J1, v 7 11L), 1.40 (L, OI11,

J 7 Hz); 3.12, 3.59 (2q, 4H, CH,, J 7 Hz); 3.84 (s, 3H, OCH,); 6.90 (d, AB system, 2H, J 9
Hz, aryl-H); 7.20-7.30 (m, 3H, aryl-H); 7.60-7.70 (m, 2H, aryl-H); 8.50-8.60 (m, 1H, aryl-H).
3-Diethylamino-4-(4-methoxyphenyl)-5-(4-methylphenylsulfanyl)-isothiazole 1, 1-dioxide
(11e) : White crystals. M.p. 121 °C; Yield 88%; Calcd. for Cy;H24N,01S; (416.12): C 60.56
H 5.81 N 6.73 Found C 60.15 H 5.90 N 6.60; 'H-NMR (CDCl;): 0.88 (t, 3H, J 6.6 Hz); 1.25

(t, 3H, J 6.6 Hz); 2.34 (s, 3H, CH;); 2.90-3.20, 3.45-3.62 (2m, 4H, CH,); 3.88 (s, 3H, OCH;)
\L, ._)LJ.’ o U.\U L AL \Q JLL \./J.l.jl et 8 S NT T T w e \T o Tw o e\ \ .lLl., _"ll, \/lll}’ - T \D’ JLL’ V\./L,l}}’
7.00 (d, AB system, 2H, J 8.7 Hz, aryl-H); 7.12 (d, AB system, 2H, J 8.3 Hz, aryl-H); 7.19
(d AR evetem 727H TR 7H7z arvl-HY 7580 (d AR ceuctem 27H 78 T Hy arvi_. N

\\J, ALS uJuu\.unl’ et B L’ o LLLJ I-l-l. i A }, AR =AY S \U 4 AAS U Ub‘v‘lll, ﬁL.l.’ W Saus l..I.LJ, “lJl Ll,.
3-Diethylamino-4-(4-methoxyphenyl)-5-thio-isothiazole 1, 1-dioxide (11f).

Compound 2 (186 mg, 0.5 mmol) was suspended in methanol (5 mL). Sodium hydrogen
Comp ( 1g, 0.5 ) D ol (5 mL). Sodium hydrogen

sulfide (74 mg, 1 mmol) in fine powder was added under stirring. The solution turned yellow
and compound 2 disappeared (about 10 min, T.L.C. cyclohexane/ethyl acetate 1:1). Methanol
was evaporated under reduced pressure and the mixture was taken up with ethyl acetate.
After filtration of the precipitated salts and evaporation of the ethyl acetate, the cr
mixture was crystallized from CH,Cl, affording pure 11f. Amorphous solid. M.p. 167 °C;
Yield 67%,; Calcd. for C4HsN,05S, (326.07): C 51.52 H 5.56 N 8.59 Found C 51.75 H 5.41

N 8.20; '"H-NMR (CDCl3): 0.98 (m, 6H, CH3); 2.52 (q, 4H, CHy); 3.77 (s, 3H, OCHj;); 6.95
(d, AB system, 2H, J 9 Hz, aryl-H); 7.10 (d, AB system, 2H, J 9 Hz, aryl-H). IR (nujol):

=7 - T

7 B A%

3450 cm ' (SH).
5-Benzylsulfanyl-3-diethylamino-4-(4-methoxyphenyl)-isothiazole 1, 1-dioxide(11c).

Method A: Compound 2 (50 mg, 0.13 mmol) was dissoived in CH,Cl, (3 mL).
Benzylmercaptan (0.024 ml., 0.2 mmol) and TEA (18 uL, 0.13 mmol) were added with

stirring and the mixture was then refluxed. After 24 h the mixture was washed with dilute
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HCI and then with a saturated solution of NaHCO;. The organic layer was separated, dried
over Na,SO, and the solvent evaporated under reduced pressure, affording compound iic in
a 12% yield.

el I T N T 1AL LIND o
Method B: Lompound 111 (1U¥ mg,

filtration and thoroughly dried. Compound 11¢ was obtained in 45% yield.
Method C: Compound 2 (74.6 mg, 0.2 mmol) was suspended in methanol (3 mL) and sodium

hydrogen sulfide (74 mg, 1 mmol) was added. Complete dissolution of the reagents was

observed. When compound 2 disappeared (T.L.C. cyclohexane/ethyl acetate 1:1) benzyl
bromide was added (24 pL, 0.2 mmol). The reaction was cornplete in about 20 min. The

11c: White crystals. M.p. 164 °C (dec.); Caled. for Co1Hz6N,05S; (416.12): C 60.56 H 5.81 N
6.73 Found C 60.92 H 5.46 N 6.53; "TH-NMR (CDC13). 0.86 (t, 3H, J 7 Hz); 1.29 (t &

Hz); 3.09, 3.63 (2q, 4H, J 7 Hz, CH,);
(m, 9H, aryl-H).
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H781 N5.42 Found C65.19H R.15

74012 LN Au\/uJ.LJ RGP SV 4

1
OCH;); 4.14 (d, 2H, CH,S); 5.19 (m, 2H);
aryl-H); 7.16 (d, AB system, 2H, J 9 Hz, aryl-H).
3-Diethylamino-4-(4-methoxyphenyl)-5-(4-methylbenzylamino)-isothiazole 1, 1-dioxide (14a):
Lompoun d 2 (166 mg, 0.4 mmol) was dissolved in CH,Cl, (7 mL) and 4-methyl-
e ( .

benzylam 55 mg, 0.44 mmol) was added with stirring at room temperature. Stirring was
continued until disappearance of the reactants (about 36 h, T.L.C. ethyl acetate/cyclohexane
7:3). The mixture was washed with dilute HCI and extracted with CH,Cl,. The organic layer

was separated, dried over Na,SOy, filtered and the solvent was evaporated under reduced

pressure. Compound 14a was crystallized from ethanol. Amorphous solid. M!p, 139 °C;

mr nnvvr T

Yield 81%; Caled. for CyHy7N30,S (413.53 S8 N 10.5 C

Q.
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N 10.30; 'H-NMR (CDCl;): 0.82-0.84 (m, 3H, CH;); 1.25-1.28 (m, 3H, CH;); 2.32 (s, 3H,
CHs); 3.02-3.06, 3.57-3.60 (2m, 4H, CH,); 3.81 (s, 3H, OCHj;); 4.50-4.53 (bt, 1H, NH); 4.62-
4.65 (m, 2H, CH,); 6.69-7.26 (m, 8H, aryl-H).

,i-"lﬂ s trdrisen faliaer  13em  wxrisle

A HILARUIC Ldnlil UP Willl
CH,Cl,, washed with dilute HC] and then with water. The organic layer was separated, dried
over Na,SQOy, filtered and the solvent was evaporated under reduced pressure. Compound 14b

was crystallized with Et;O. White crystals. M.p. 150 °C (dec.); Yield 60%; Calcd. for

56.79 H 6.75 N 12.20- '"H.NMR
«d s N 1oV

11 V./J 1 s AATINIVIIN

Q (337 44) C 56 95 H A R7 N 12 45 Fpound
DN\ TITTY e JULTT L& 7o T U u
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