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This invention relates to mercapto benzothiazole con 
pounds and to the methods for producing them. More 
particularly, the invention relates to 2-a-haloalkylmer 
capto benzothiazoles bearing a basic ether group in the 6-position. 
The compounds of this invention are represented by 

the following structural formula: 
N. 

R3 N 
R. c-s--R, N-lower alkylene-O- Ns / halogen 
Ra 

wherein NRiR2 represents a dilower alkylamino group 
or a heteromonocyclic radical having 5 to 6 atoms in 
the ring, R3 represents hydrogen or a lower alkyl group, 
and R4 represents hydrogen or an alkyl or an aryl group. 
The heteromonocyclic radicals represented by NR1R2 

include Saturated, nitrogen-containing heterocyclic groups 
such as piperidino, morpholino, pyrrolidino and the like. 
The term "lower alkylene' used in the above structural 
formula refers to straight chain and branched chain 
divalent lower aliphatic radicals, preferably those con 
taining 1 to 5 carbon atoms in the chain. Aryl groups 
within the meaning of the above formula include mono 
cyclic substituted and unsubstituted aromatic radicals 
Such as phenyl, benzyl, halogen-substituted phenyl or 
benzyl, etc. Alkyl groups represented by R4 include 
straight chain and branched chain groups having up to 
about 12 carbon atoms such as methyl, ethyl, propyl, 
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2 
isopropyl, butyl, amyl, decyl and the like. A most pre 
ferred class of compounds constitutes the group wherein 
R3 represents hydrogen and R1,R2 and R4 each represents 
a lower alkyl group. 

It is to be noted that the halogen atom in the com 
pounds represented by the above formula is on the car 
bon atom a to the mercapto sulfur atom and this con 
figuration is hereinafter referred to by the terms "o-halo' or "cy-halogen.' 
Compounds of the invention represented by the above 

formula are bases and readily form acid addition salts 
with inorganic and organic acids, e. g. mineral acids 
such as hydrochloric, hydrobromic, hydriodic, sulfuric 
and phosphoric acids, acetic acid, tartaric acid, oxalic 
acid, citric acid, ethanesulfonic acid, toluenesulfonic acid 
and the like. They also form quaternary ammonium 
salts with acyclic and cyclic quaternizing agents such as 
lower alkyl halides (e. g. methyl bromide, ethyl iodide, 
n-butyl chloride), di(lower alkyl) sulfates (e.g. dimethyl 
Sulfate), aralkyl halides (e. g. benzyl bromide, p-chloro 
benzyl bromide), and the like. Since the bases having 
the above formula may be monoacidic or polyacidic 
bases, the salts formed by these bases include the mono 
and poly-acid addition salts and mono- and poly 
quaternary salts. The invention includes within its 
scope the bases having the above described formula and 
acid addition salts and quaternary ammonium salts of 
those bases. A particularly preferred class of salts con 
stitutes the pharmaceutically acceptable salts formed by 
the bases with the non-toxic acids and quaternizing agents 
conventionally employed in the preparation of therapeu 
tic substances. 
The compounds of this invention are useful as anti 

fungal and anti-protozoan agents, more particularly they 
are useful as the active medicament in pharmaceutical 
formulations for treating the infections caused by the 
organisms Trichophyton mentagrophytes, Microsporon 
lanosum, Candida albicans and Trichomonas vaginalis. 
The therapeutic agents of this invention may be adminis 
tered in therapeutic doses topically, e.g. in conventional 
vehicles in the form of ointments or creams. 
The new compounds are prepared according to the 

following illustrative general reaction scheme: 

O 
drama S-alkyl 

in ethanol or acetic acid 
(1) 

N C-S-alkyl 
s/ & 

(2) 

N C-S-(o-Balogen alkyl) 

HBr (48% aqueous) 
arer) 

or ClSOH or SOCl. 

H2SO4 (conc.) at 25-50 
Hmmy 

or CISOH at 10-20 S 
(3) 

dillower alkylamino alkyl halide 
- 

or piperidino alkylhalide 
or pyrrolidino alkyl halide 
or morpholino alkyl halide, etc. (4) 
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When chlorosulfonic acid is used in treating the alkyl 
sulfinylbenzothiazole, steps (2) and (3) above may be 
combined. 

Alternatively, the 6-lower alkoxy-2-(cy-halogen alkyl 
mercapto)benzothiazoles may be obtained by treating a 
6-lower alkoxy-2-alkylmercapto benzothiazole with sul 
furyl chloride in a solvent such as methylene chloride at 
about 40 then proceeding as in steps (3) and (4) above. 
Acid addition salts of the bases formed according to 

the above method are Iroduced by reacting the base with 
the appropriate inorganic or organic acid. if desired, 
the acid addition salt may first be isolated and then con 
verted to the base by dissolving the acid addition salt 
in a solvent such as water, neutralizing with a strong 
base, for example, sodium hydroxide, and extracting the 
base with ether or benzene. The bases may be recovered 
from the solvent by distilling in vacuo. Quaternary am 
monium salts are produced by reacting the base with a 
quaternizing agent such as alkyl halides, aralkyl halides, 
etc. 
The following examples are illustrative of the inven 

tion. All temperatures are expressed in degrees centi 
grade. 

Example 1 
105 grams (0.5 mol) of 2-mercapto- 6 - ethoxy 

benzothiazole were dissolved in 100 cc. of 40% sodium 
hydroxide and 500 cc. of water. 60 cc. of dimethyl 
sulfate were dropped in with agitation at a temperature 
below 45. The mixture was heated for one hour at 
70, then cooled to 20. The 2-methyl-mercapto-6- 
ethoxy-benzothiazole thus obtained was filtered and 
washed on the funnel with cold water. The material 
was dried overnight on the filter funnel. 

204 grams (0.91 moi) of 2-methylmercapto-6-ethoxy 
benzothiazole were refluxed with 2000 cc. of alcohol and 
200 cc. of hydrogen peroxide (30%) for 8 hours. The 
mixture was chilled to 15, then the 2-methylsulfinyl-6- 
ethoxy-benzothiazole was filtered and dried on the filter 
funnel. 162 grams of 2-methylsulfinyl-6-ethoxy-benzothiazole 
were added with stirring to 240 cc. of thionyl chloride 
below 15. The mixture was stirred for 3 hours at room 
temperature and then drowned in ice. Crystalline 2 
chloromethylmercapto-6-ethoxy-benzothiazole was thus 
obtained. The compound was stirred for 2 hours, filtered 
and washed acid free with cold water. The crystals were 
dried overnight. The compound was crystallized from 
700 cc. of alcohol. The 2-chloromethylmercapto-6- 
ethoxy-benzothiazole melts at 108-110 C. 

116 grams of 2-chloromethylmercapto-6-ethoxy-benzo 
thiazole were dissolved in 600 cc. of sulfuric acid (94%) 
at below 15°. After stirring at room temperature for one 
hour, the mixture was heated in a water bath at 50 for 
one hour and left standing overnight. The mixture was 
then trickled by dropping funnel into a battery jar con 
taining ice and water. The solid white precipitate which 
formed was filtered and washed with ice water. The filter 
cake was dissolved at 50 in 60 cc. of sodium hydroxide 
and 1500 cc. of water. The mixture was filtered through 
a diatomaceous earth coated funnei. 
acidified with 45 cc. of acetic acid. The precipitate which 
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formed was filtered and washed twice with ice water. The 
2-chloromethylmercapto - 6 - hydroxy-benzothiazole was 
dried on the filter funnel and finally dried in the oven, 
M. P. 117-119. 
In a 2-liter, 3-necked flask there were charged 102 grams 

of 2-chloromethylmercapto-6-hydroxy-benzothiazole, 800 
cc. of chlorobenzene, 140 cc. of methanol and 34 grams 
of sodium methoxide. The methanol was distilled off 
and 75 cc. of 6-diethylaminoethyl chloride and 70 cc. 
of chlorobenzene were added at 100. The mixture 
was refluxed for 4 hours. 500 cc. of water and 25 cc. of 
sodium hydroxide were then added. The layers which 
formed were separated and the chlorobenzenelayer, after 

65 

drowned in ice and water. 

4 
drying over sodium sulfate, was concentrated in vacuo. 
The 2-chloromethylmercapto-6-(B-diethylaminoethoxy)- 
benzothiazole thus obtained was dissolved in 600 cc. of 
ether, filtered, chilled to -10° and precipitated with 70 
cc. of ethanol-HCl (35%). The precipitate was filtered, 
washed with ether, and dried over sodium hydroxide in 
a desiccator. The 2-chloromethylmercapto-6-((3-diethyl 
aminoethoxy)benzothiazole hydrochloride was recrystal 
lized from acetone-alcohol, M. P. 162. 37 grams of 2-chloromethylmercapto-6-((3-diethyl 
aminoethoxy)-benzothiazole hydrochloride were dissolved 
in 500 cc. of water at 50. The clear solution was chilled 
to 10-15 and 105 cc. of N. sodium hydroxide solution 
were added. The free base precipitated as an oil which 
crystallized upon standing in the refrigerator. The white 
crystals thus obtained were filtered and washed with ice 
water. The crystals were then dried in the desiccator over 
sodium hydroxide, M. P. 53. 
6 grams of the base obtained in the preceding para 

graph were dissolved in 70 cc. of acetone. To this 
solution was added a solution of 4.2 grams of citric acid 
in 10 cc. of alcohol. The 2-chloromethylmercapto-6-(3- 
diethylaminoethoxy)benzothiazole citrate which crystal 
lized was filtered, washed with acetone and recrystallized 
from alcohol-acetone, M. P. 150. 

Example 2 
113 grams (0.47 moi) of 2-mercapto-6-ethoxy-benzo 

thiazole were stirred in a 2-liter, 3-necked flask in a solu 
tion of 500 cc. of water and 100 cc. of sodium hydroxide 
(40%). 76 grams of ethyl bromide dissolved in 100 cc. 
of alcohol were trickled into the water solution. The 
mixture was heated to 50 until it showed a negative test 
to lead acetate. The alcohol was then distilled off at 
80-85. The mixture was chilled to 20, whereupon 2 
ethylmercapto-6-ethoxy-benzothiazole crystallized. The 
crystals were filtered, washed with water and dried on 
the funnel by suction. 125 grams of 2-ethylmercapto-6-ethoxy-benzothiazole 
were refluxed in a 3-liter, 3-necked flask with 1000 cc. of 
alcohol and 150 cc. of hydrogen peroxide (30%) for 8 
hours. About two-thirds of the alcohol were distilled 
off in vacuo. The concentrate was diluted with 6 to 7 
liters of ice water to obtain a crystalline precipitate. The 
2-ethylsulfinyl-6-ethoxy-benzothiazole was filtered, dried 
on the funnel and then crystallized from 500 cc. of an 
n-heptane hydrocarbon fraction. 

115 grams (0.45 mol) of 2-ethylsulfinyl-6-ethoxy 
enzothiazole were added to 125 cc. of thionyl chloride 

in a 1-liter, 3-necked flask while cooling below 15. The 
mixture was stirred for 2 hours at room temperature, then 2-(cy-chloroethylmercapto)-6- 
ethoxy-benzothiazole crystallized out. The crystals were 
filtered, washed with ice water, dried on the funnel, then 
recrystallized from 250 cc. of alcohol, M. P. 62-64. 
45 grams of 2-(cy-chloroethylmercapto)-6-ethoxy-benzo 

thiazole were added at 5-10 to 200 cc. of chlorosulfonic 
acid in a 3-necked flask. The mixture was stirred for 2 
hours at 20° and then drowned by dropping into ice 
and water from a dropping funnel. After standing over 
night the crystalline compound which formed was filtered 
and washed with ice water. The crude product was dis 
solved at 50 in 50 cc. of sodium hydroxide (40%), and 
1300 cc. of water and filtered. The filtrate was cooled 
to 20° and acidified with 40 cc. of acetic acid. The crys 
talline precipitate, 2-(a-chloroethylmercapto)-6-hydroxy 
benzothiazole, was filtered, washed with ice water and 
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dried in an oven at 75, M. P. 126-128. 
35 grams (0.143 mol) of 2-(cy-chloroethylmercapto)-6- 

hydroxy-benzothiazole, 350 cc. of chlorobenzene, 12 
grams of sodium methoxide and 50 cc. of methanol were 
stirred in a 3-necked flask. The methanol was then dis 
tilled off and distiilation was continued until the tem 
perature reached 130°. 25 cc. of 6-diethylaminoethyl 
chloride were added at 100 and the mixture was refluxed 



2,777,858. 
S 

at 130 for 4 hours. Then 10 cc. of sodium hydroxide 
(40%) and 250 cc. of water were added at 100. The 
mixture was stirred for one-half hour and the layers 
which formed upon standing were separated in a separa 
tory funnel. The chlorobenzene layer, after drying over 
scdium sulfate, was concentrated in vacuo. 2-(c-chloro 
ethylmercapto)-6-(6 - diethylaminoethoxy)benzothiazole 
was thus obtained as an oil. 
The oil obtained above was dissolved in 300 cc. of 

ether and filtered. The filtered ether solution was chilled 
to -10° and 30 cc. of ethanol-HCl (35%) was added. 
2-(a-chloroethylmercapto) - 6 - (6-diethylaminoethoxy)- 
benzothiazole hydrochloride precipitated as a white crys 
talline powder which was filtered on a fritted funnel and 
dried in a desiccator. The product was recrystallized from 
500 cc. of acetone and 120 cc. of alcohol, M. P. 170-171. 

Example 3 
242 grams (1 mol) of 2-ethylmercapto-6-ethoxy-benzo 

thiazole were dissolved in 600 cc. of methylene chloride. 
150 grams of sulfuryl chloride dissolved in 150 cc. of 
Imethylene chloride were dropped into the solution at 
40. The mixture was refluxed for 45 minutes and the 
methylene chloride was then distilled off. To the residue 
were added 500 cc. of ethanol and the mixture was 
heated to reflux for 15 minutes. The clear solution 
obtained was filtered hot. The filtrate was chilled and 
2 - (ox - chloroethylmercapto) - 6 - ethoxy-benzothiazole crystallized. 
204 grams of 2 - (c. - chloroethylmercapto) - 6 - ethoxy 

benzothiazole were dissolved in 850 cc. of concentrated 
sulfuric acid at room temperature, then heated 5 hours at 
45 to 50. The reaction mixture was then drowned in 
12 liters of ice and water. The solid was filtered off 
and dissolved in 2000 cc. of water and 80 cc. of 40% 
sodium hydroxide at 50. 15 grams of charcoal were 
added and the mixture was filtered. The filtrate was 
chilled to 20, acidified with 60 cc. acetic acid, filtered 
and dried to obtain 6 - hydroxy - 2 - (c. - chloroethyl 
mercapto) - benzothiazole as white crystals. 

151.5 grams of the compound prepared above, 1100 
cc. of chlorobenzene, 42 grams of sodium methoxide and 
170 cc. of methanol were heated and stirred. The 
methanol was allowed to distill off until the temperature 
reached 131. 130 cc. of 6-diethylaminoethyl chloride 
were added at 100 and the mass was refluxed 4 hours at 
130 to 132. 600 cc. of water and 30 cc. of sodium hy 
droxide were added at a temperature below 100 and the 
mixture was stirred 30 minutes. The chlorobenzene layer 
was separated, dried with sodium sulfate and concen 
trated in vacuo to obtain 2 - (c. - chloroethylmercapto)- 
6 - (6 - diethylaminoethoxy)benzothiazole as an oil. 

34.5 grams of the base obtained above were dissolved 
in 250 cc. of acetone. To the solution were added at 0 
a solution of 22 grams of citric acid in 30 cc. of alcohol. 
The citrate, crystallized from ethanol, melted at 142-143. 

Example 4 
25 grams (0.1 mol) of 2 - (c. - chloroethylmercapto)- 

6 - hydroxybenzothiazole were suspended in 350 cc. of 
chlorobenzene. 8 grams of sodium methoxide and 100 
cc. of methanol were then added and the mixture was 
distilled until the temperature reached 131. After cool 
ing to room temperature, 150 cc. of chlorobenzene and 
19 grams of freshly prepared dimethylaminoisopropyi 
chloride were added. The reaction mixture was refluxed 
at 131 for 3% hours, then cooled to 85. 20 cc. of 
40% sodium hydroxide in 150 cc. of water were slowly 
added. After one-half hour of stirring, the mixture was 
permitted to settle and the chlorobenzene phase was sep 
arated then dried with sodium sulfate. On removal of 
the solvent by vacuum distillation on a steam bath, the 
oily base, 2 - ( 1 - chloroethylmercapto) - 6 - (2 - di 
methylaminoisopropoxy)benzothiazole, was purified by 
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high vacuum distillation, B. P. 178-181 at 0.01 mm. of Hg. 
The base was converted to the hydrochloride by dis 

solving it in ethyl acetate, adding ethanol-HCl while 
cooling, then diluting it with ether. The hydrochloride 
melted at 168-170° C. upon recrystallization from ethyl 
acetate-ethanol. 

Example 5 
25 grams (0.1 mol) of 2 - (ox - chloroethylmercapto)- 

6 - hydroxybenzothiazole were suspended in 350 cc. of 
chlorobenzene. 8 grams (0.15 mol) of sodium methylate, 
followed by 100 cc. of methanol, were added. The mix 
ture was distilled until the temperature reached 132, 
then allowed to cool to 50. 22 grams (0.15 mol) of 
freshly prepared 8 - (N - piperidyl)ethyl chloride were 
added and the reaction mixture was refluxed at 132 for 
3/2 hours. After cooling to 80, 20 cc. of 40% sodium 
hydroxide in 150 cc. of water were slowly added and 
the mixture was stirred for one-half hour. After settling, 
the chlorobenzene phase was separated and dried with 
sodium sulfate. The solvent was removed by vacuum 
distillation on a steam bath and the 2 - (1 - chloroethyl 
mercapto) - 6 - 2 - (1 - piperidyl)ethoxybenzothiazole 
was purified by distillation in vacuo, B. P. 205-213 at 
0.02 mm. of Hg. 
The hydrochloride was prepared by dissolving the base. 

in ethyl acetate, cooling, adding ethanolic hydrochloric 
acid and diluting with ether, M. P. 165-168. 

Example 6 
25 grams (0.1 mol) of 2 - (ox - chloroethylmercapto)- 

6-hydroxybenzothiazole were suspended in 350 cc. of 
chlorobenzene. 8 grams of sodium methylate and 100 
cc. of methanol were added. The mixture was distilled 
until the temperature reached 132 and then permitted 
to cool to room temperature. 100 cc. of chlorobenzene 
and 20 grams (0.15 mol) of freshly prepared 3 - (N- 
pyrrolidino)ethyl chloride were added. The mixture was 
refluxed at 132 for 3% hours. After cooling to 80, a 
solution of 20 cc. of 40% sodium hydroxide in 150 cc. 
of water was added and the mixture was stirred for one 
half hour. The chlorobenzene layer which formed upon 
standing was separated and dried with sodium sulfate. 
The solvent was removed by vacuum distillation on a 
steam bath to obtain the oily base, 2 - (1 - chloroethyl 
mercapto) - 6 - 2 - (1 - pyrrolidyl)ethoxy)-benzothia 
zole. 
The oily base obtained above was converted to the 

hydrochloride by dissolving it in ether and treating with 
gaseous hydrogen chloride. The hydrochloride melted at 
183-185 upon recrystallization from ethyl acetate-eth 
anol-ether. 

Example 7 
25 grams (0.1 mol) of 2 - (c. - chloroethylmercapto)- 

6-hydroxybenzothiazole were suspended in 350 cc. of 
chlorobenzene. 8 grams of sodium methoxide and 100 
cc. of methanol were added, the mixture was distilled un 
til the temperature reached 131 and was then permitted 
to cool to 50. 150 cc. of chlorobenzene were added, 
followed by 21 grams (0.14 mol) of freshly prepared 3 
chloropropyl-N-diethylamine. The reaction mixture was 
refluxed at 132 for 3% hours. After cooling to 85, a 
solution of 20 cc. of 40% sodium hydroxide in 150 cc. of 
water was slowly added and the mixture was stirred for 
one-half hour. After settling, the reaction mixture was 
transferred to a separatory funnel and the chlorobenzene 
layer was drawn off. The chlorobenzene layer was dried 
with sodium sulfate for 3 hours. The filtered solution 
was concentrated in vacuo on a steam bath to obtain an 
oil which was then distilled in high vacuum to give the 
free base, 2-(1-chloroethylmercapto) - 6 - (3 - diethyl 
aminopropoxy)benzothiazole, B. P. 186-190 at 0.01 
mm. of Hg. 
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The hydrochloride of the base obtained above was pro 
duced by dissolving 25 grams (0.070 mol) of the base in 
200 cc. of ethyl acetate. To the cooled solution 20 cc. 
of a 35% solution of hydrogen chloride gas in ethanol 
were slowly added, followed by 75 cc. of ethanol. On 
dilution with 100 cc. of ether, the hydrochloride precipi 

5 

tated. Upon recrystallization from ethyl acetate-ethanol, 
the hydrochloride melted at 143-145. 

Example 8 
91 grams of 2-ethylsulfinyl-6-ethoxy-benzothiazole 

were stirred in a 3-necked flask with 300 cc. of 48% hy 
drogen bromide at 93-95 for 8 hours. The mixture was 
chilled to 10 and the crystalline precipitate which formed 
was filtered on a fritted glass funnel. The filter cake was 
sludged with 500 cc. of water, stirred for one hour and 
filtered. The filter cake was then crystallized from a mix 
ture of 500 cc. of alcohol and 50 cc. of water. The 
crystals obtained were heated and stirred with 250 cc. of 
4.8% hydrogen bromide for 6 hours in a 3-necked flask 
equipped with a reflux condenser. The contents of the 
flask were diluted with 300 cc. of salt water (30%) at 
20', filtered and washed with salt water. The filter cake 
was dissolved in 1500 cc. of water and 50 cc. of sodium 
hydroxide at 70. The solution was filtered from alkali 
insoluble material which was present.: The filtrate was 

0. 

8 
at room temperature and recrystallized from 600 cc. of 
an n-heptane hydrocarbon fraction. 

106 grams of 2-isopropylsulfinyl-6-ethoxy-benzothiazole 
were dissolved in 170 cc. of thionyl chloride at 10-20° 
and the mixture was stirred 12 hours at room tempera 
ture. The mixture was drowned in ice and water, stirred 
one hour and the solid was then filtered off. The filter 
cake was dissolved in 200 cc. of alcohol at 70 to 75°. 
The solution was cooled in a refrigerator, whereupon 
2 - (c. - chloroisopropylmercapto) - 6 - ethoxy - benzo 
thiazole crystallized, M. P. 54. 

81.5 grams of 2-(o-chloroisopropylmercapto)-6-ethoxy 
benzothiazole were dissolved in 500 cc. of sulfuric acid 
(94%) at 5 to 15. The solution was stirred first at 
room temperature for 2 hours, then at 50 for 3 hours, 
'After standing overnight at room temperature, the solu 
tion was poured onto ice and water. Crude 2-(cy-chloro 
isopropylmercapto) - 6 - hydroxy-benzothiazole precipi. 
tated as a semi-solid mass. The crude product was de 
canted, dissolved in 60 cc. of sodium hydroxide and 
2000 cc. of water at 50, then filtered. The filtrate was 
acidified with 50 cc. of acetic acid. Purified 2-(cy-chloro 

acidified with acetic acid at 20. 2-(o-bromoethylmer 
capto) - 6 - hydroxy - benzothiazole precipitated as white 
crystals. The product was filtered and dried at 75. 
44 grams of 2-(c-bromoethylmercapto)-6-hydroxy-ben 

Zothiazole, 500 cc. of chlorobenzene, 16 grams of sodium 
methoxide and 60 cc. of methanoi were heated in a 3 
necked flask for one hour at 65 to 70. The methanol 
was then distilled off until the temperature in the flask 
reached 130. 45 grams of 6-diethylaminoethyl chloride 
were added at 100 and the mixture was refluxed with 
stirring for 4 hours at 130'. The mixture was diluted 

30 

35 

with 300 cc. of water and 10 cc. of 40% sodium hydroxide 
below 100. After settling, the chlorobenzene layer was 
separated, dried with sodium sulfate and concentrated in 
vacuo. 2 - (c. - bromoethylmercapto) - 6 - (6 - diethyl 
aminoethoxy)benzothiazole was collected as an oil. The 
oil obtained above was dissolved in 300 cc. of ether. The 
solution was chilled to 0 and precipitated with 50 cc. 
of ethanol-HCl (35%). The white crystal line 2-(o-bro 
moethylmercapto) - 6 - (6 - diethylaminoethoxy)benzo 
thiazole hydrochloride was filtered, dried and recrystal 
lized from alcohol-acetone, M. P. 162-163. 

Example 9 
4 grams of 2-(chloromethylmercapto)-6-(6-diethyl 

aminoethoxy)benzothiazole (prepared according to the 
procedure described in Example 1) were dissolved in 25 
cc. of acetone. 
30% solution of methyl bromide in acetone at 15°. Off 
white crystals of 2-chloromethylmercapto-6-(3-diethyl 
aminoethoxy)benzothiazole-methyl bromide, M. P. 175, 
crystallized upon standing overnight in the refrigerator. 

Example 10 
105 grams (0.5 mol) of 2-mercapto-6-ethoxy-benzothia 

zole, 500cc. of water and 100 cc. of sodium hydroxide were 
stirred together. 65 cc. of isopropyl bromide in 250 cc. 
of alcohol were added and the mixture, was heated one 
hour at reflux temperature. The alcohol was distilled 
off. 2 - isopropylmercapto- 6 - ethoxybenzothiazole sep 
arated as an oil. - 
The oily product obtained above was dissolved in 1000 

cc. of alcohol. 115 cc. of hydrogen peroxide (30%) were 
added and the mixture was refluxed for 8 hours. The re 
action mixture was then concentrated in vacuo to one 
half its volume and the concentrate was poured into 7000 
cc. of ice water. The 2-isopropylsulfinyl-6-ethoxy-ben 
zothiazole which crystallized out was then filtered, dried 

To the solution were added 6 cc. of a 
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hours at room temperature. 

isopropylmercapto)-6-hydroxybenzothiazole settled as a 
heavy oil. The oil was decanted, dissolved in 400 cc. of 
alsohol and concentrated in vacuo. - 

57 grams of 2-(a-chloroisopropylmercapto)-6-hydroxy 
benzothiazole were dissolved in 100 cc. of methanol and 
500 cc. of chlorobenzene. 16 grams of sodium meth 
oxide were added. The mixture was stirred and heated, 
then the methanol was distilled off. 40 cc. of 3-diethyl 
aminoethyl chloride were added at 100 and the mixture 
was refluxed for 4 hours. 400 cc. of water and 15 cc. 
of sodium hydroxide were added at 100 and stirred for 
one-half hour. After settling, the chlorobenzene layer 
was separated and concentrated in vacuo to obtain 2-(o- 
chloroisopropylmercapto) - 6 - (3 - diethylaminoethoxy)- 
benzothiazole. 
The base thus obtained was dissolved in 600 cc. of 

ether and precipitated at -5 with 70 cc. of ethanol-HCl 
(35%). The 2-(a-chloroisopropylmercapto)-6-(6-dieth 
ylaminoethoxy)benzothiazole hydrochloride was filtered 
on a fritted funnel, dried in a desiccator with sodium 
hydroxide and then recrystallized from acetone-alcohol, 
M. P. 164-166°. 

Example 11 
105 grams (0.5 mol) of 2-mercapto-6-ethoxy-benzo 

thiazole were dissolved in 500 cc. of water and 100 cc. 
of sodium hydroxide (40%). The solution was heated 
with 80 grams of n-butyl bromide dissolved in 200 cc. of 
alcohol for one hour at reflux temperature (80). The 
alcohol was distilled off and 2-m-butylmercapto-6-ethoxy 
benzothiazole separated as an oil. 127 grams of the thio 
ether thus obtained were refluxed for 8 hours with 1000 
cc. of alcohol and 150 cc. of hydrogen peroxide (30%). 
The alcoholic solution was then concentrated in vacuo to 
one-half its volume. The concentrate was poured into 
6000 cc. of ice water. Crude 2-n-butylsulfinyl-6-ethoxy 
benzothiazole precipitated in crystalline form. The crys 
tals were filtered, dried on the funnel and recrystallized 
from 500 cc. of an n-heptane hydrocarbon fraction. The 
melting point of the pure product was 64-67. 
76 grams of 2-n-butylsulfinyl-6-ethoxy-benzothiazole 

were dissolved in 100 cc. of thionyl chloride below 15 
with stirring and cooling. The solution was stirred for 2 

The reaction mixture was 
poured onto ice and water and 2-(cy-chlorobutylmercapto)- 
6-ethoxy-benzothiazole separated as an oily mass. 
The above obtained mixture was decanted and the oil 

was dissolved in benzene. The benzene solution was con 
centrated in vacuo, then the oily concentrate was dropped 

75 

onto 300 cc. of chlorosulfonic acid below 10°. The mix 
ture was stirred for 3 hours at room temperature, then 
drowned in ice. 2-(o-chlorobutylmercapto)-6-hydroxy 
benzothioazole was obtained as a sclid. The mother 
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liquor was decanted off and the solid was dissolved in 
alcohol. The alcohol solution was filtered, then concen 
trated in vacuo leaving an oily residue. 
The oil was dissolved at 50 in 200 cc. of methanol 

and 450 cc. of chlorobenzene. 15 grams of sodium 
methoxide were added and the mixture was heated with 
agitation to 130, allowing the methanol to distill off. 
30 grams of 3-diethylaminoethyl chloride were added at 
a temperature below 100 and then the reaction mixture 
was heated in a reflux condenser for 4 hours at 131. 
After cooling to 100, 300 cc. of water and 10 cc. of 
sodium hydroxide (40%) were added and the mixture 
was stirred for one-half hour. The chlorobenzene layer 
which formed on standing was then separated, dried over 
sodium sulfate and concentrated in vacuo. 
The oily 2(o-chlorobutylmercapto)-6-(6-diethylamino 

ethoxy)-benzothiazole thus obtained as the concentrate 
was dissolved in 300 cc. of ether, filtered and diluted with 
ether to a volume of 500 cc. The ether solution was 
chilled to -5° and 25 cc. of ethanol-HCl (35%) were 
added. The precipitate which formed was filtered, dried 
in vacuo at 40 and then recrystallized from 500 cc. of 
acetone and 50 cc. of alcohol. The 2-(o-chlorobutyl 
mercapto)-6-(6-diethylaminoethoxy)benzothiazole hydro 
chloride melted at 157-159. 

Example 12 
70 grams of 2-mercapto-6-ethoxy-benzothiazole, 300 

cc. of water, 60 cc. of sodium hydroxide (40%), 60 
grams of n-hexyl bromide and 200 cc. of alcohol were 
refluxed for one hour. The alcohol was distilled off. 
The residue was diluted with 300 cc. of water and 2 
hexylmercapto-6-ethoxy-benzothiazole separated as an oil. 

90 grams of 2-hexylmercapto-6-ethoxy-benzothiazole 
were dissolved in 800 cc. of alcohol. 90 cc. of hydrogen 
peroxide (30%) were added and the solution was heated 
at reflux temperature for 8 hours. The solution was then 
concentrated in vacuo to one-half its volume. The con 
centrate was poured into 4 liters of ice water. 2 hexyl 
Sulfinyl-6-ethoxy-benzothiazole crystallized upon standing 
overnight in a refrigerator. The crystals were filtered, 
dried on the funnel, dried in a desiccator over sulfuric 
acid and then recrystallized from an n-hexane hydro 
carbon fraction, M. P. 77-78. 

88 grams of 2-hexylsulfinyl-6-ethoxy-benzothiazole 
were added to 125 cc. of thionyl chloride at a tempera 
ture below 20. The solution was stirred for 2 hours at 
15 to 20, then drowned in ice and water. The pre 
cipitate which formed was dissolved in 200 cc. of alcohol 
at 75 to 80°. Upon standing in the refrigerator, 2-(a- 
chlorohexylmercapto) - 6 - ethoxy-benzothiazole crystal 
lized, M. P. 50. 
50 grams of 2-(ck-chlorohexylmercapto)-6-ethoxy 

benzothiazole were dissolved in 200 cc. of concentrated 
Sulfuric acid at a temperature below 25°. The solution 
was heated for 4 hours at 45 to 50°, then slowly drowned 
in ice and water. The white precipitate which formed 
was filtered and purified by dissolving the filter cake in 
500 cc. of water and 25 cc. of sodium hydroxide (40%) 
at room temperature. The solution was filtered and the 
filtrate was acidified with HCl. Crystalline 2-(a-chloro 
hexylmercapto) - 6 -hydroxy-benzothiazole precipitated. 
The precipitate was filtered and dried, M. P. 85. 

27 grams of 2-(o-chlorohexylmercapto)-6-hydroxy 
benzothiazole, 350 cc. of chlorobenzene, 8 grams of 
Sodium methoxide and 50 cc. of methanol were stirred 
while heating. The methanol was then distilled off until 
the temperature of 130 was reached. 20 grams of 3-di 
ethylaminoethyl chloride were added at a temperature 
below 100°. The reaction mixture was refluxed for 4 
hours at 130, then cooled to 100, and diluted with 300 
cc. of water and 10 cc. of sodium hydroxide. After 
settling, the chlorobenzene layer was separated and con 
centrated in vacuo to obtain 2-(o-chlorohexylmercapto)- 
6-(B-diethylaminoethoxy)benzothiazole as an oil. 
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10 - 
The oil thus obtained was dissolved in ether and treated 

with ethanol-HC1. The crude 2-(cy-chlorohexylmercap 
to)-6-(6-diethyl-aminoethoxy)benzothiazole hydrochlo 
ride precipitated and the white crystals thus obtained 
were recrystallized from 30 cc. of ethanol and 300 cc. of 
acetone, M.P. 143. 

Example, 13 
225 grams of 2-mercapto-6-ethoxy-benzothiazole were 

dissolved in 100 cc. of water and 200 cc. of sodium hy 
droxide (40%) at room temperature. To this solution 
were added 205 grams of p-chlorobenzyl chloride and 400 
cc. of alcohol. The mixture was heated with agitation 
for one hour at reflux temperature. The alcohol was 
distilled off and the residue was diluted with one liter of 
ice water and stirred for one hour. The crysetalline 2 
(p-chlorobenzylmercapto)-6-ethoxy-benzothiazole which 
formed was filtered, washed with water and dried, M. P. 
to 70. 

163 grams of 2-(p-chlorobenzylmercapto)-6-ethoxy 
benzothiazole were refluxed with 1000 cc. of alcohol and 
150 cc. of hydrogen peroxide for 8 hours. After 24 
hours, 2-(p-chlorobenzylsulfinyl)-6-ethoxybenzothiazole 
crystallized and was filtered off, M. P. 168-169. 

141 grams of 2-(p-chlorobenzylsulfinyl)-6-ethoxy-ben 
zothiazole were dissolved in 250 cc. of thionyl chloride 
at 20°. The solution was stirred for 2 hours at 20 to 25, 
then drowned in ice and water. This mixture was stirred 
for 4 hours. 2 (ox-chloro)-p-chlorobenzylmercaptol-6- 
ethoxy-benzothiazole which precipitated was filtered off 
and dried. The dry compound thus obtained was dis 
solved in 500 cc. of sulfuric acid (95%) at 20-25. The 
solution was heated at 55 for one hour, then poured 
onto ice. The 2-((c-chloro)-p-chlorbenzylmercaptol 
6-hydroxy-benzothiazole which precipitated was filtered. 
Upon drying, the product was obtained as a white powder. 

100 grams of 2-(o-chloro)-p-chlorobenzylmercaptol 
6-hydroxy-benzothiazole were condensed with 70 grams 
of 3-diethylaminoethyl chloride according to the pro 
cedure described in Example 1. 2-((oz-chloro)-p-chloro 
benzylmercaptol - 6 - (6 - diethylaminoethoxy)benzo 
thiazole was obtained as an oil. 
The oily base obtained above was dissolved in 500 

cc. of ether and treated with ethanol-HCl. The 2-D (or 
chloro) - p - chlorobenzylmercaptol - 6 - (6 - diethyl 
aminoethoxy)benzothiazole hydrochloride which precipi 
tated was recrystallized from ethanol-acetone and was 
obtained as white crystals, M. P. 236. 

Example 14 
115 g. of 6-ethoxy-2-mercapto-benzothiazole were dis 

solved in 500 cc. of water and 100 cc. of sodium hy 
droxide (40%). A solution of 70 g. sec.-butyl bromide 
in 150 cc. of alcohol was dropped into the solution. The 
temperature was raised to 80° while stirring for 4 hours. 
The alcohol was distilled off. 6-ethoxy-2-sec.-butyl 
mercapto-benzothiazole was obtained as an oil. 

135 grams of 6-ethoxy-2-sec.-butylmercapto-benzo 
thiazole were dissolved in 500 cc. of methylene chloride 
and heated to reflux. 70 grams of sulfuryl chloride in 100 
cc. of methylene chloride were dropped into the solution 
at 40 and refluxed for 2 hours. The methylene chloride 
was then distilled off. The residue was dissolved in 300 
cc. of alcohol. The alcoholic solution was concentrated 
in vacuo. The concentrate, 6-ethoxy-2-(1-chloro-1- 
methylpropylmercapto)benzothiazole, was obtained as an 
oil. 
This oil was dropped at room temperature into 600 cc. 

of concentrated sulfuric acid with stirring which was 
continued for 4 hours at 50. The mixture was then 
drowned in ice and water. The 6-hydroxy-2-(1-chloro-1- 
methylpropyimercapto) benzothiazole thus formed was a 
heavy oil. 
The mother liquor was decanted off and the oil was dis 

solved in 700 cc. of chlorobenzene and 200 cc. of 
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methanol. 30 grams of sodium methoxide were added. 
The mixture was azeotropically distilled until the tem 
perature of the mass was about 131. After cooling to 
100, 80 grams of 6-diethylaminoethyl chloride were 
added. The mixture was heated with stirring at about 
130 for 4 hours. It was then cooled to 100, 500 cc. 
of water and 25 cc. of scdium hydroxide (40%) were 
added and stirred for one hour. The chlorobenzene layer 
was then separated. The 2-(1-chloro-1-methylpropyl 
mercapto) - 6 - (6 - diethylaminoethoxy)benzothiazole in 
chlorobenzene solution was dried over sodium sulfate, 
then concentrated in vacuo. The concentrate was ob 
tained as an oil. 
The free base obtained above was dissolved in 600 cc. 

of acetone and filtered. To the filtrate was added a 
solution of 70 grams of citric acid in 70 cc. of alcohol. 
The citrate salt precipitated in crystalline form. Recrys 
tallized from isopropanol, the citrate melted at 130-132. 

Example 15 
2-amylmercapto-6-ethoxy-benzothiazole was obtained 

from 80 g. of n-amyl bromide in 150 cc. of alcohol 
and 115 g. of 2-mercapto-6-ethoxy-benzothiazole dis 
solved in 500 cc. of water and 100 cc. of sodium hy 
droxide (40%) according to the procedure described in 
Example 14. This product was chlorinated with 75 
grams of sulfury chloride in 600 cc. of methylene chloride 
to obtain 2 - (c. - chloroamylmercapto)-6-ethoxy-benzo 
thiazole. 
The compound thus obtained was hydrolyzed with 800 

cc. of concentrated sulfuric acid to produce 2-(cy-chloro 
amylmercapto)-6-hydroxy-benzothiazole as an oil. The 
oil was condensed with 75 g. of 6-diethylaminoethyl 
chloride and sodium methoxide in chloro-benzene to ob tain 2-(cy-chloroamylmercapto)-6-(6-diethylaminoethoxy) 
benzothiazole also as an oil. 
The free base obtained above was dissolved in 600 

cc. of acetone and stirred with a solution of 70 g. of 
citric acid in 70 cc. of alcohol. The citrate was crystal 
lized from isopropanol, M. P. 118-120. 

Example 16 
2 - (2 - methylpropyimercapto) - 6 - ethoxy-benzo 

thiazole was obtained from 115 g. of 2-mercapto-6- 
ethoxy-benzothiazole and 75 g. of 1-bromo-2-methylpro 
pane as described in Example 14. It was chlorinated with 
70 g. of sulfuryl chloride to yield 2-(1-chloro-2-methyl 
propylmercapto)-6-ethoxy-benzothiazole. After hydroly 
sis with 725 cc. of concentrated sulfuric acid at 50, 
there was obtained 2-(1-chloro-2-methylpropylmercapto)- 
6-hydroxy-benzothiazole. 
The compound thus obtained was condensed with 75 g. 

of 3-diethylaminoethyl chloride and 28 g. of sodium 
methoxide to obtain the free base, 2-(1-chloro-2-methyl 
propylmercapto) - 6 - (B - diethylaminoethoxy)benzo 
thiazole, as an oil. 
38 g. of the base were dissolved in 200 cc. of acetone. 

12 cc. of ethanol-HCl (35%) were added at 0 to ob 
tain the crystalline hydrochloride salt, M. P. 143-144 
(recrystallized from isopropanol). - 
83 g of the oily base obtained above were dissolved 

in 600 cc. of acetone. To this was added with stirring 
at 5' a solution of 46 g. of citric acid in 50 cc. of alcohol. 
The citrate obtained melted at 138-139 upon recrys 
tallization from isopropanol. 

Example 17. . 
2 - (3 - nethylbutylmercapto) - 6 - ethoxy-benzothia 

Zole was obtained as an oil from 15 g. of 2-mercapto 
6-ethoxy-benzothiazole and 80 g. of 1-bromo-2-methyl 
butane according to the procedure described in Example 
14. This was chlorinated with 75 g. of sulfuryl chloride 
in methylene chloride solution to obtain 2-(1-chloro-3- 
methylbutylmercapto)-6-ethoxy-benzothiazole. After hy 
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drolysis in concentrated sulfuric acid, the corresponding 
6-hydroxy compound obtained was condensed in chloro 75 

2 
benzene, with 8-diethylaminoethyl chloride and sodium 
methoxide to yield 2-(1-chloro-3-methylbutylmercapto)- 
6-(2-diethylaminoethoxy)benzothiazole. 
90 g. of the above obtained base in 400 cc. of acetone 

were filtered. To the chilled filtrate were added 25 cc. 
of ethanol-HCl (35%). The hydrochloride salt of the 
above base crystallized, M. P. 139-140 (recrystallized 
from isopropano). The citrate was obtained according 
to the procedure described in Example 16, M. P. 135 
(recrystallized from ethanol). 

Example 18 
2-(n-decylmercapto)-6- ethoxy-benzothiazole, M. P. 

38-39, was obtained from 70 g. of 2-mercapto-6-ethoxy 
benzothiazole and 70 g. of bromo-decane according to the 
procedure described in Example 14. 97 g. of the thio 
ether was chlorinated in 500 cc. of methylene chloride 
with 42 g of sulfuryl chloride to obtain crystalline 2-(a- 
chlorodecylmercapto)-6-ethoxy-benzothiazole. 

71 g. of the above ox-chloro compound in 350 cc. of 
concentrated sulfuric acid were stirred at 45° for 5 hours. 
The mixture was drowned in ice and water. A semi 
solid mass was obtained. The 6-hydroxy compound thus 
obtained was condensed with 3-diethylaminoethyl chlor 
ide in chlorobenzene (600 cc.) and sodium methoxide, 
The base, 2-(o-chlorodecylmercapto)-6-(6-diethylamino 
ethoxy)benzothiazole, was obtained as a wax. 
The free base was converted to its dicitrate by heating 

a solution of the wax in acetone with an alcoholic solu 
tion of citric acid. The crystalline dicitrate melted at 
130-134 upon recrystallization from ethanol-acetone. 

Example 19 
75g. of 2-(o-chloroethylmercapto)-6-hydroxy-benzothi 

azole, 21 g of sodium methoxide, 650 cc. of chloroben 
zene and 85 cc. of methanol were heated to 130°. The 
methanol was allowed to distill off. 45 g. of y-dimethyl 
amino-n-propyl chloride were added at 100. This mix 
ture was refluxed for 4 hours, then stirred at room tem 
perature for 2 hours with 500 cc. of water and 25 cc. of 
sodium hydroxide (40%). The chlorobenzene layer was 
separated and concentrated in vacuo to obtain 2-(cy-chloro 
ethylmercapto)-6- (ty - dimethylaminopropoxy)benzothi 
azole. 
The free base obtained above was dissolved in 300 cc. 

of isopropanol. To the chilled solution were added 30 cc. 
of isopropanol-HCl (30%). The crystalline hydrochlo 
ride thus produced melted at 175°. 

This application is a continuation-in-part of my co 
pending application Serial Number 467,890, filed Novem 
ber 9, 1954. 

I claim: 
1. A compound selected from the group consisting of 

bases represented by the formula 
N. R3 

- N R. C-S-C-R 
N-lower alkylene-O- / k w S halogen 

wherein NR1R2 represents a member of the group consist 
ing of a dillower alkylamino group and a saturated, nitro 
gen-containing heteromonocyclic radical having 5 to 6 
atoms in the ring, R3 is a member of the group consisting 
of hydrogen and lower alkyl, and R4 is a member of the 
group consisting of hydrogen, alkyl groups having less 
than 13 carbon atoms, phenyl, benzyl, halophenyl and 
halobenzyi, and salts of said bases. - 

2. Compounds represented by the formula 

NN 
lower alkyl - c-s--lower alkyl 

N-lower alkylene- Ns / halogen 
lower alkyl 

3. 2-chloromethylmercapto-6-(6-diethylaminoethoxy)- 
benzothiazole. 
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4. 2-(c. - chloroethylmercapto)-6-(B- diethylaminoeth oxy)benzothiazole. 
5. 2-(1-chloro-1-methylpropylmercapto)-6-(6 - diethyl aminoethoxy)benzothiazole. 
6. 2-(1-chloro-1-methylpropylmercapto)-6-(6 - diethyl 

aminoethoxy)benzothiazole citrate. 
7. A method for producing a 2-(a-haloalkylmercapto)- 

6-lower alkoxy-benzothiazole which comprises reacting a 
2-alkylsulfinyl-6-lower alkoxy-benzothiazole with a mem 
ber of the group consisting of hydrobromic acid, chloro 
sulfonic acid, and thionyl chloride. 

5 

0. 

14 
8. A method for producing a 2-(a-haloalkylmercapto)- 

6-hydroxy-benzothiazole which comprises hydrolyzing a 
2-(a-haloalkylmercapto) - 6 - lower alkoxy-benzothiazole 
with a member of the group consisting of concentrated 
sulfuric acid and chlorosulfonic acid. 

9. 2-(1-chloro-3-methylbutylmercapto)-6- (2 - diethyl 
aminoethoxy)benzothiazole. - 
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