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Fleaction of methyl 2-mercaptobenzoate (2) or dimethyl 2,2'-dithiodibenzoate (3) with bromine, chlorine, or 
sulfuryl chloride gave 2-methoxycarbonylbenzenesulfenyl halides (4), which were not isolated. Halides 4 reacted 
with primary aliphatic, aromatic, and heterocyclic amines to yield N-substituted 2-methoxycarbonylbenzenesul- 
fenamides 5. The latter underwent catalytic cyclization by strong bases, providing 2-substituted 1,2-benzisothia- 
zolin-3-ones (6) in good to excellent overall yields. Evidence supports a general base catalyzed mechanism initiat- 
ed by the abstraction of a proton from the sulfenamide nitrogen, and followed by intramolecular attack on the 
ester carbonyl group and expulsion of methoxide ion. This route is simple and presented as a new general method 
for the synthesis of 2-substituted 1,2-benzisothiazolin-3-ones. 

The first preparation of 1,2-benzisothiazolin-3-one was 
reported1 by McKibben and McClelland in 1923. A few 
years later tho synthesis of 2-substituted 1,2-benzisothiazo- 
lin-3-ones (6) was achieveda2 The chemistry of 6 was re- 
viewed3 in 1947. Since that time, it has been discovered 
that structure 6 possesses high antibacterial and antifungal 
a ~ t i v i t y , ~ ~ ~  which have also been reviewed recentlyU6 A few 
years ago, the first commercial product (6, R = H) useful 
for the preservation of aqueous media containing organic 
matter was introduced.' I t  seems quite possible that other 
members of the benzisothiazolinone series will be intro- 
duced for similar commercial applications. 

Benzisothiazolinones are prepared according to two well- 
established routes,8 both of which use 2,2'-dithiodibenzoic 
acid as starting material. The acid is firstlyg treated with 
thionyl chloride to give 2,2'-dithiodibenzoyl chloride, which 
is converted into the desired diamide, treated with bro- 
mine, and cyclized in boiling glacial acetic acid. Alterna- 
tively, halogenation of the acid chloride can precede amida- 
tion and cyclization. In this report, a third general synthe- 
sis utilizing methyl 2-mercaptobenzoate for starting mate- 
rial is presented. 

Results and Discussion 
Our continued interest in the chemistry of benzisothiazo- 

linones led to a search for a different synthetic route, possi- 
bly circumventing the key intermediate 2,2'-dithiodiben- 
zoyl chloride. For this purpose methyl 2-mercaptobenzoate 
(2), obtained directly by the Sandmeyer reaction on methyl 
anthranilate, was chosen as the starting material. I t  was 
thought that 2, or its oxidation product 3, could be easily 
converted into sulfenamides 5, which might subsequently 
undergo cyclization to 6 (Scheme I). 

In this work, methyl 2-mercaptobenzoate (2) was pre- 
pared from commercially available 1 by passing dry hydro- 
gen chloride through a solution of 1 in methanol.1° Oxida- 
tion of 2 by the theoretical amount of bromine gave solid 3, 
which was also used extensively as starting material. In 
fact, oxidation of 2 to 3 by bromine was found to be a more 
convenient laboratory preparation as compared to the 
known preparation of 3 by esterificationll of 2,2'-dithiodi- 
benzoic acid or methanolysis12 of its acid chloride. Further- 
more, the isolation of 3 in high yield confirmed existing evi- 
dence13 that nearly all of the thiol is converted into disul- 
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fide before the latter is cleaved into sulfenyl halide by halo- 
genating agents. Attempts to prepare 6a from 2 by treating 
4 with an equimolar amount of benzylamine in pyridine 
gave 7. 

The fact that 7 (mp 131-132O) was not disulfide 3 (mp 
131-133O) was shown conclusively by elemental analysis, 
mixture melting point, and the appearance of the methy- 
lene signal (singlet a t  4.62 ppm) in the NMR spectrum. 
When an excess of benzylamine or triethylamine was used 
instead of pyridine, amidation of 4 to 5a proceeded 



2030 J. Org. Chem., Vol. 40, No. 14,1975 Grivas 

Table I 
2-Methoxycarbonylbenzenesulfenamides (2,3 - 4 - 5 )  

Final Producta Reactants 

Compd Recrystn 

brominated Amine HBr Binderb Compd Mp, oc  solvent' Yield, % 

2 C 6Hj CH 2NH 2 Et3N 5a 61-62.5 B 80 

3 @"' Et,N 5b d,  e 95h 

3 CH,CH,CH 2NH2 A 5c d , f  95h 
2 CHZ=CHCH,NHz A 5d g 90h 
2 HOCHZCHZNH, Et,N 5e g 95h 

3 #-CH,OC,H,NH, A 5h 106-107 C 79 

3 C6H5NH2 A 5f 154-1 5 5.5 B 85 
3 P-ClCCHdNH, A 5g 152-153 C 82 

3 O-CH,C,H,NH, Et,N 5i 113-1 14 C 85 

3 @+NK EtSN 5j 15 7 -1 5 8 B 88 
N 

a All sulfenamides are new compounds. Acceptable microanalyses (*0.3% for C, H, N,  S) for all 5 except 5d and 5e were obtained. A = 
excess of RNH2. B = MeOH; C = CH2CL-MeOH: crude product was dissolved in CH2C12, clarified, concentrated, diluted with MeOH, 
concentrated to a small volume, and cooled. Thick liquids, decomposing near 200" (0.1 mm). Purified by column chromatography only. 
e nZ5D 1.5833. f n25D 1.5764. g Compound was not purified. Crude yield. 

smoothly. Pure 5a was thus isolated in 60% yield although 
conversions better than 90% (2 - 3 - 4 - 5a) were indi- 
cated (TLC). 

r 1 

7, R =  CHzCGHj 
8, R = H  

A few attempts to effect cyclization in nonpolar solvents 
were unsuccessful. Crude 5a, for example, remained virtu- 
ally unchanged (TLC) in carbon tetrachloride a t  reflux for 
several hours. On the other hand, heating under reflux in 
2-propanol for 7 hr did give 6a in 20% yield. I t  was then 
discovered that complete cyclization occurred when crude 
5a was heated on a steam bath for 4-6 hr or allowed to 
stand at  room temperature over 4 weeks, but a melt of pure 
5a was partially (50%) converted into 6a even after 20 hr a t  
95O. The difference in reactivity between crude and pure 5a 
was finally traced to a small amount of residual benzylam- 
ine present in the former. The catalytic effect of bases was 
subsequently demonstrated by the high-yield cyclization of 
pure 5a in methanol in the presence of sodium methoxide. 
Experiments with a few common bases such as sodium al- 
koxides, potassium or sodium hydroxide, and tetrameth- 
ylammonium hydroxide in lower alcohols proved that 
strong bases are essential in effecting fast and complete cy- 
clization. The rate of cyclization increased with increasing 
base strength and concentration, both of which are compat- 
ible with a general base catalyzed mechanism initiated by 
the abstraction of a proton from the sulfenamide nitrogen. 
This proton abstraction is also indicative of the weakly aci- 
dic but not basic14 nature of sulfenamides. The remarkable 
drop in basicity of nitrogen bonded to bivalent sulfur may 
be explained in terms of a (p-d), overlap resulting in a sig- 
nificantly reduced negative charge on nitrogen. 

In order to expand the scope of this reaction, a number 
of new sulfenamides (sa-j) were prepared15 in good yields 
by employing primary aliphatic, aromatic, and heterocyclic 
amines. Bromine, sulfuryl chloride, and chlorine were used 
as halogenating agents, but yields of 5 or 6 decreased in the 
same order, the best yields being obtained with bromine. 
Sulfenamides 5a and 5f-j were easily purifiable and stable 
solids. On the other hand, attempted purification of liquids 
5b and 5c by distillation a t  reduced pressure (0.05-0.1 mm) 
caused decomposition and cyclization. Analytical samples 
were, therefore, prepared by column chromatography with- 
out subsequent distillation. No attempts to purify 5d and 
5e were made. They were employed in the crude form for 
the preparation of the corresponding 6 by cyclization. 
These experiments have been summarized in Table I. All 5 
exhibited ir and NMR spectra consistent with their as- 
signed structures. The v(NH) and v(C=O) vibrations ap- 
peared as sharp peaks at 3300-3400 and 1700-1710 cm-l, 
respectively. In CDC13, the NMR signals showed the ester 
methyl group at 3.85-3.92 ppm and the nitrogen proton a t  
2.54-2.85, 4.94-5.14, and 8.19 ppm, when R in 5 was an ali- 
phatic, aromatic, and 2-pyrimidyl group, respectively. 
Moreover, all NH assignments were secured by deuterium 
exchange determinations. 

The cyclization step proceeded smoothly in every case in 
lower aliphatic alcohols and in the presence of strong bases, 
to give the corresponding benzisothiazolinones16 in good to 
excellent yields. These products were identified by mixture 
melting point, ir, and NMR spectra against authentic sam- 
ples prepared according to published methods. Table I1 
represents a summary of the cyclization reactions. 

A cursory investigation of the effect of strong acids on 5a 
showed that methanolic sulfuric acid ruptures the sulfur- 
nitrogen bond depending on the acid concentration to yield 
7 or 3. A similar behavior of sulfenamides toward hydro- 
chloric or acetic acid has been reported.ls In contrast, p -  
toluenesulfonic acid did promote cyclization. For example, 
heating 5a at 90° for 22 hr gave 6a in 50% yield (TLC); the 
same conditions in the presence of 10 mol % of p-toluene- 
sulfonic acid resulted in 85% cyclization (TLC), from which 
6a was isolated in 65% yield. In 2-propanol at  reflux for 52 
hr a 1 mol % acid caused a threefold acceleration of the CY- 
clization, from 20% to 60%. The mechanism for an acid-cat- 
alyzed cyclization may be initiated by proton attachment 
on one of the ester oxygens, but since the sulfenamide ni- 
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Table I1 
Preparation of 1,2-Benzisothiazolin-3-ones (5  - 6) 

Re- 

crystn 

sol- 

Compd 5 Solvent Catalyst Product 6 venta  MPb(bP), OC Lit, mp (bp), 'C Ref Yield, % 

5a MeOH NaOMe 6a A 86-89 89 17 92 
5b EtOH NaOMe 6b B 86-88 87-88 5b 82 
5c 'MeOH KOH 6c (126-128)c (0.2 m m )  (170-172) (0.8 m m )  5b 72d 
5d MeOH KOH 6d B 49-50.5C3e 56'$ 
5e MeOH Tri ton B 6e C 112-114' 104 -1 06 5b 72d 
5f MezCHOH NaOCHMez 6f D 142-143.5 143-144 20 82 
5g MeOH NaOMe 6g D 129-130 130-131 8 93 
5h EtOH NaOMe 6h D 147-149 14 8 -1 4 9 5b 85 
5i MeOH NaOMe 6i E 122-123 124 5b 87' 
5j EtOH NaOMe 6j D 237-238 236 5b 70' 

a A, 2-propanol; B, ether-hexane; C, acetone; D, ethanol; E, methylene chloride-methanol. After a single crystallization. Satisfactory 
Overall yield (2 - 3 --+ 4 - 5 - 6) .  e Product was purified by distillation under re- microanalysis for C, H, N, S, (ko.3%) was obtained. 

duced pressure before final crystallization. 

trogen is a poor nucleophile the catalytic effect of acids is 
small, which is in accord with our experiments. 

An extremely slow cyclization of pure liquid sulfenam- 
ides 5b and 5c at  room temperature over prolonged periods 
of time, and the sluggish cyclization of 5a in 2-propanol, 
have already been mentioned. An additional example of cy- 
clization in the absence of catalysts was provided with the 
preparation of 6c from 5c above 130' under reduced pres- 
sure. In that 5c suffered concurrent decomposition, the 
42% yield of 6c isolated was significant. The mechanistic 
path here could involve protonation of the ester group by 
the sulfenamide hydrogen (autocatalysis). Again, the low 
nucleophilicity of the sulfenamide nitrogen precludes fast 
rates of cyclization, or requires such high temperatures 
that side reactions become significant. 

Finally, basic cyclization is the method of choice. The 
reaction mechanism should operate with any ortho ester 
groups capable of acyl-oxygen cleavage, and substitution at  
any of the four positions of the sulfenamide phenyl ring 
may not be expected to alter cyclization rates significantly. 
Isolation of intermediates 4 and 5 is not necessary and 
overall yieldri (2 -+ 3 - 4 - 5 -+ 6) are good to excellent. 
On the other hand, a few attempts to prepare 5 (R = H) by 
treating 4 with ammonia failed, since disulfenamide 8 was 
obtained instead in good yield. A similar behavior for am- 
monia has been reported.18 

Experimental Section19 
Dimethyl 2,2'-Dithiodibenzoate (3). A solution of bromine (80 

g, 0.5 mol) in carbon tetrachloride (350 ml) was added dropwise 
with stirring and cooling to a solution of methyl 2-mercaptoben- 
zoate (2,168.2 g, 1 mol) in carbon tetrachloride (150 ml) over a pe- 
riod of 40 min. The reaction took place with the evolution of hy- 
drogen bromide. After the addition had been completed, the reac- 
tion mixture was stirred a t  room temperature for 1 hr, and the pre- 
cipitated product was filtered off and dried to give 140.5 g (84%) of 
very pure 3: mp 131.5-133' (lit.12 mp 131-133'); NMR (CDC13) 6 
3.85 (s, 6, ocI-[3), 7-7.3 (m, 4, aromatic H), 7.74 (d, 2, aromatic H), 
8.01 (d, 2, aromatic H); ir (CHC13) 1710 cm-l (C=O). 
N,N-Bis(2-methoxycarbonylphenylthio)benzylamine (7). 

Dry chlorine was bubbled through a stirred solution of methyl 2- 
mercaptobenzoate (5 g, 0.03 mol) in carbon tetrachloride (25 ml) a t  
15-20° until detected at  the outlet with potassium iodide-starch 
paper. Dry nitrogen was then bubbled through to remove excess of 
chlorine and the red solution obtained was added dropwise with 
stirring to benzylamine (3.2 g, 0.03 mol) in pyridine (25 ml) a t  25- 
30' over a period of 20 min. After the addition had been com- 
pleted, the mixture was heated a t  75-80" for 30 min and added 
warm with stirring to 3 N HCl (125 ml) and ice. The solvent layer 
was separated, dried (MgSOd), and evaporated to dryness in vacuo, 

yielding an oil. Addition of ether (10 ml) followed by hexane (2 ml) 
caused the crystallization of almost pure product (mp 129-130.5", 
2.8 g, 42.5941, which was recrystallized once from acetone-hexane: 
mp 131-132'; NMR (CDCl3) 6 3.85 (s, 6, OCHs), 4.63 (6, 2, CHzN), 
7-7.6 (m, 12, aromatic H), 7.97 (d, 2, aromatic H); ir (Nujol) 1708 
cm-l (C=O). 

Anal. Calcd for C ~ ~ H ~ I N O ~ S ~ :  C, 62.85; H, 4.82; N, 3.19; S, 14.59. 
Found C, 62.94; H, 4.84; N, 3.27; S, 14.94. 
, Mixture melting point with diester 3 (mp 131.5-133") was de- 

pressed. In a larger scale experiment crude 7 was obtained in 59% 
yield. 

General  Laboratory Procedure for t he  Preparation of Sul- 
fenamides 5. A solution of bromine (16 g, 0.1 mol) in carbod tetra- 
chloride (100 ml) was added dropwise a t  ambient temperature to a 
stirred suspension of dimethyl 2,2'-dithiodibenzoate (3, 16.7 g, 0.1 
mol) in the same solvent (100 ml) over a period of 30 min. After 
the addition had been completed, the red solution of bromide 4 ob- 
tained was stirred for 30 min and added dropwise with stirring to a 
solution of the desired primary amine (0.41 mol) or to a stoichio- 
metric amount of the amine (0.2 mol) and triethylamine (0.21 mol) 
in carbon tetrachloride (200 ml) a t  25-30' in 30 min. The reaction 
mixture was stirred a t  room temperature for 1 hr or refluxed brief- 
ly and the precipitated hydrobromide was filtered off. Depending 
on solubility, product 5 may partially precipitate along with the 
amine hydrobromide. The latter was removed by dissolving in 
water, in which 5 is insoluble. The filtrate of carbon tetrachloride 
was concentrated to a small volume and cooled or evaporated to 
dryness in vacuo to give another crop of crude 5, which can be pu- 
rified or used as such in the subsequent cyclization step. All com- 
pounds had ir bands at  3300-3400 (u") and 1700-1710 cm-1 
(UC-0); 6 (CDCls) 3.85-3.90 (s, 2). A specific example of such a 
preparation is as follows. 
N-( o-Tolyl)-2-methoxycarbonylbenzenesulfenarnide (5i). A 

solution of bromine (80 g, 0.5 mol) in carbon tetrachloride (100 ml) 
was added dropwise with stirring to disulfide 3 (167.2 g, 0.5 mol) in 
carbon tetrachloride (400 ml) over a period of 30 min. The red so- 
lution of sulfenyl bromide 4 obtained was stirred at  ambient tem- 
perature for 30 min and added to a stirred solution of o-toluidine 
(113 g, 1.05 mol) and triethylamine (106 g, 1.05 mol) in carbon tet- 
rachloride (1000 ml) a t  20-25' within 90 min. The reaction mix- 
ture was stirred at  room temperature for 1 hr, heated under reflux 
for 1 hr, cooled, and filtered from a solid. The solid was stirred in 
water (1000 ml) to dissolve triethylamine hydrobromide, leaving a 
small amount of crude product (5i, mp 111-112", 6.9 g, 2.5%). The 
filtrate was concentrated to about one-half volume, cooled, and fil- 
tered to give 225 g (82.5%) of nearly pure 5i (mp 112-113.5"). The 
analytical sample was obtained by recrystallization from CHZC12- 
MeOH: mp 113-114'; NMR (CDC13) 6 2.26 (s, 3, CCH& 3.90 (s, 3, 
OCH3), 4.98 (s, 1, NH), 6.6-8 (m, 8, aromatic H); ir (CSz) 3380 
(NH), 1703 cm-l (C=O). 

Anal. Calcd for C16H16NOzS: C, 65.90; H, 5.53; N, 5.12; S, 11.72. 
Found: C, 65.79; H, 5.45; N, 5.03; S, 11.83. 

General  Method for t he  Preparation of 2-Substituted 1,2- 
Benzisothiazolin-3-ones (6). A concentrated solution of sulfena- 
mide 5 in methanol containing 1-10 mol % of NaOMe, KOH, or 
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NaOH was refluxed until cyclization was completed (10 min-3 hr) 
as shown by TLC. Silica gel plates and mixtures of benzene-chlo- 
roform or chloroform-methanol of suitable polarity were used. 
When solid, the crude product was obtained by concentrating and 
cooling, or by bringing the reaction mixture to dryness. Liquids 6 
were isolated by evaporation of the reaction mixture to dryness 
and distillation a t  reduced pressure. The catalyst used can be neu- 
tralized by an equivalent amount of hydrochloric acid before work- 
ing up the reaction mixture or extracted with water. Following are 
two examples of the cyclization method. 
2-Cyclohexyl-1,2-benzisothiazolin-3-one (6b). An ethanolic 

solution of sodium hydroxide (80 mg, 2 mmol, in 2 ml of ethanol) 
was added to a stirred solution of crude 5b (5.3 g, 20 mmol) in eth- 
anol (25 ml). A mild exothermic reaction raised the temperature to 
40'. The reaction mixture was stirred at  ambient temperature for 
1 hr and evaporated to dryness under reduced pressure to yield an 
oil residue. This residue was dissolved in chloroform, washed with 
water, and evaporated to dryness, giving crude 6b as an oil which 
solidified upon standing. The product (mp 83-86'] was purified by 
crystallization from ether-hexane, mp 86-88O (lit.5b mp 87-88O), 
yield 82%. 
2-Phenyl-1,2-benzisothiazolin-3-one (6f). Sulfenamide 5f (2.6 

g, 10 mmol) in 2-propanol (8 ml) containing 0.1 mmol of sodium 
isopropoxide (obtained by addition of the calculated amount of so- 
dium hydride) was heated under reflux for 2 hr. Upon cooling 6f 
(2.3 g, mp 135-139O) crystallized out, and was filtered off and puri- 
fied by recrystallization from ethanol and then acetone, mp 142- 
143.5O (lit. mpZo 143-144O). 
2-Propyl-1,2-benzisothiazolin-3-one (6c) by Heating Neat 

5c a t  Reduced Pressure. A sample of crude 5c (4 g) was heated at  
0.1 mm by means of an oil bath in a flask connected for distilla- 
tion. Near 130° an increase in pressure to 1 mm was recorded indi- 
cating thermal decomposition. Heating was continued until the 
temperature of the liquid bath increased to 230O. Nearly pure 6c 
was distilled over. Redistillation gave pure 6c: bp 126-128O (0.05 
mm); yield 1.4 g (42%); NMR (CC4) 6 0.98 (t, 3, CHzCHs), 1.78 
(sextet, 2, CH~CHB),  3.83 (t, 2, NCH2), 7.2-7.6 (m, 3, aromatic H), 
8.01 (d, 1, aromatic H); ir spectrum was identical with that of an 
authentic sample. 

Anal. Calcd for CloH11NOS: C, 62.14; H, 5.74; N, 7.25; S, 16.59. 
Found: C, 62.02; H, 5.79; N, 7.09; S, 16.45. 
N-2-Methoxycarbonylphenylthio-2-methoxycarbonylben- 

zenesslfenamide ( 8 ) .  To a suspension of dimethyl 2,2'-dithiodi- 
benzoate (3, 6.7 g, 0.02 mol) in carbon tetrachloride (60 ml), bro- 
mine (3.2 g, 0.02 mol) was added dropwise with stirring. The red 
solution obtained was added dropwise to a stirred solution of am- 
monium hydroxide (6.7 g, -0.1 mol) in dioxane (100 ml); and the 
precipitated crude product was filtered off. The filtrate was dilut- 
ed with water, yielding a second crop. The two crops were com- 
bined (5.3 g, 75%), washed with water, and recrystallized from 
methanol to give pure 8: mp 200-202.5' dec; yield 5.3 g (75%); ir 
(CIIC13) 3350 (NH), 1700 cm-' (C=O). 

Anal. Calcd for C ~ G H ~ ~ N O ~ S ~ :  C, 55.00; H, 4.33; N, 4.01; S, 18.35. 
Found: C, 54.76; H, 4.25; N, 3.99; S, 18.35. 

Action of Sulfuric Acid on N-Benzyl-2-methoxycarbonyl- 
benzenesulfenamide (Sa). A. Isolation of N,N-Bis(2-methoxy- 
carbonylpheny1thio)benzylamine (7). Concentrated sulfuric 
acid (0.14 ml, 0.0025 mol) was added to a suspension of Sa (2.7 g, 
0.01 mol) in methanol (20 ml), and the mixture was heated under 
reflux for 1 hr and cooled. The precipitated crude product was fil- 
tered off, dissolved in chloroform (100 ml), extracted with water (3 

X 50 ml), and dried (MgS04). Evaporation of the solvent gave al- 
most pure 7, which was purified by one crystallization from metha- 
nol and identified by mixture melting point and ir and NMR spec- 
tra, mp 130-132O, yield 1.2 g (54%). 
B. lsolation of Bis(2-methoxycarbonylphenyl) Disulfide (3). 

To a suspension of 5a (2.7 g, 0.01 mol) in methanol (10 ml) was 
added concentrated sulfuric acid (0.28 ml, 0.005 mol), and the mix- 
ture was heated under reflux for 10 min. Upon cooling pure 3 (mp 
129-130°, 1.1 g, 66%) crystallized out and was identified by mix- 
ture melting point with an authentic sample and ir and NMR spec- 
tra. 

Registry No.-1, 147-93-3; 2, 4892-02-8; 3, 5459-63-2; 4, 55255- 
07-7; 5a, 34757-96-5; 5b, 34757-97-6; 512, 34757-98-7; 5d, 55255-08- 
8; 5e, 55255-09-9; 5f, 34757-99-8; 5g, 55255-10-2; 5h, 55255-11-3; 
5i, 55255-12-4; 5j, 34758-00-4; 6a, 2514-36-5; 6b, 2527-02-8; 612, 
4299-05-2; 6d, 35159-81-0; 6e, 4299-09-6; 6f, 2527-03-9; 6g, 2620- 
91-9; 6h, 2514-33-2; 64 4299-23-4; 6j, 4337-41-1; 7, 55255-13-5; 8, 
55255-14-6; C ~ H ~ C H ~ N H Z ,  100-46-9; cyclohexylamine, 108-91-8; 
CH3CH2CH2NH2, 107-10-8; CHz=CHCH2NHz, 107-11-9; 
C&jNHz, 62-53-3; p-ClCsH4NH2, 106-47-8; p-CH30CsHdNH2, 
104-94-9; O - C H ~ C ~ H ~ N H ~ ,  95-53-4; 2-aminopyrimidine, 109-12-6; 
HOCH2CH2NH2, 141-43-5; sulfuric acid, 7664-93-9. 

References and Notes 
M. McKibben and E. W. McClelland, J. Chem. Soc., 123, 170 (1923), 
E. W. McClelland and A. J. Gait, J. Chem. Soc., 921 (1926). 
L. L. Bambas in "The Chemistry of Heterocyclic Compounds", A. 
Weissberger, Ed., Interscience, New York, N.Y.,  1952, p 253. 
J. S. Morley, British Patents 848,130 (1960); 861,379 (1961); Chern. 
Abstr., 55, 9430, 22723 (1961). 
(a) F. Gialdi, R. Ponci, and P. Caccialonza, Mycopafhol. Mycol. AppL, 
24, 163 (1964); (b) R. Fisher and H. Hurni, Arzneim.-Forsch., 14, 1301, 
1306 (1964). 
M. Davis, Adv. Heterocycl. Chem., 14, 58-63 (1972). 
A. J. Hinton, J. S. Morley and J. N. Turner, US. Patent 3,065,123 
(1962); Chem. Absfr., 60,  16447 (1964). 
F. Gialdi, R. Ponci. and A. Barruffini, Farmaco, Ed. Sci., 16, 509 (1961). 
The statement in ref 6 that chlorination of 2,2'-dithiodibenzoic acid gives 
ochlorosuifenylbenzoyl chloride is not supported by any references 
cited therein and is obviously in error. It has been established that this 
reaction yields oGhlorosulfinylbenzoyl chloride: I. B. Douglass and B. S. 
Farah, J. Org. Chem., 26, 351 (1961). In the presence of FeC13 ring 
chlorlnation occurs: L. E. Hart, G. W. McClelland, and F. S. Fowkes, J. 
Chem. SOC., 21 15 (1938). 
L. Gatterman, Ber., 32, 1150 (1899); Schenley Industries, Inc., British 
Patent 767,027 (Jan 30, 1957); Chem. Absfr., 51, 17998 (1957). 
G. F. Schlaudecker, U.S. Patent 2,705,242 (1955); Chern. Abstr., 50, 
13090 (1956). 
L. Katz, L. S. Karzer, W. Schroeder, and M. S. Cohen, J. Org. Chem., 
18, 1392 (1953). 
M. Behforouz and J. E. Kerwood, J. Org. Chem., 34, 51 (1969), and ref- 
erences clted therein. 
N. Kharasch, S. J. Potempa. and H. L. Wehrmeister, Chem. Rev., 39, 
316 (1946). 
J. C. Grivas, US. Patent 3,661,974 (1972); Chem. Abstr., 76, 46197 
(1972). 
J. C. Grivas, US.  Patent 3,662,955 (1975). 
R. G. Bartlett and E. W. McClelland, J. Chem. Soc., 818 (1934). 
T. Zincke and K. Eismayer, Ber., 51, 751 (1918); M. I_. Moore and T. B. 
Johnson, J. Am. Chem. Soc., 58, 1091 (1936); 57, 1517 (1935). 
Melting points were determined with a Thomas-Hoover oil bath capillary 
apparatus and were not corrected. Elemental microanalyses were per- 
formed by Galbralth Laboratories, Inc., Knoxville, Tenn., and Clark Mi- 
croanalytical Laboratory, Urbana, Ill. All known l ,2-benzisothiazolin-3- 
ones have been identified (melting point, mixture melting point, and ir 
and NMR spectra) by comparison with authentic samples. 
A. Relssert and E. Manns, Chem. Ber., 61, 1308 (1928). 


