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XXXVII.* SOME PROPERTIES OF QUATERNARY SALTS 

OF 2-METHYLMERCAPTOTHIAZOLO[4, 5-b] PHENOTHIAZINE 

V.  V. S h a v y r i n a  a n d  S. V.  Z h u r a v l e v  UDC 547.869.2'789.6.07 

Some nucleophilic substitution react ions  of 2-methylmercapto-3-methyl th iazolo[4 ,5-b]pheno-  
thiazinium methosulfa te  were  studied. Cleavage of the l a t t e r  with alcoholic alkali gives b is -  
(2-2-methylamino-3-phenothiazinyl)  disulfide: c leavage and subsequent alkylation gives new 
disubsti tuted phenothiazines.  

Continuing our  invest igat ion of the chemical  p roper t i e s  of thiazolo[4, 5-b]phenothiazine der ivat ives  
[2, 3], we have studied some reac t ions  of qua te rna ry  salts  of 2-methylmercaptothiazolo[4,  5-b]phenothi- 
azine (I). 

It is known that qua te rna ry  sal ts  of 2-a lkylmercaptobenzothiazole  have inc reased  reac t iv i ty  as com- 
pa red  with benzothiazole i tself .  Owing to the considerable  posi t ive charge on the carbon atom bonded to the 
a lkylmercapto  group, benzothiazolium sal ts  readi ly  undergo nucleophilic substitution reac t ions  at this 
atom [4- 6]. 

Inasmuch as the qua te rnary  sal ts  of I a re  s imi l a r  in s t ruc tu re  to the qua te rnary  sal ts  of 2 -a lky lmer -  
captobenzothiazole,  it might have been expected that they would also p rove  to have s imi la r  chemical  
p rope r t i e s .  

Heating of I with dimethyl sulfate in dioxane gave 2-methylmereapto-3-methyl th iazolo[4 ,  5-b]phene- 
thiazinium methosulfa te  {Irb), which, in cont ras t  to methiodide Ha [2], is m o re  soluble in hot water  and in 
hot alcohol.  We the re fo re  c a r r i ed  out our  study of the react ions  of the qua te rna ry  salts  p r im a r i l y  with 
methosulfa te  IIb. 

3-Methyl-2,3-dihydrothiazolo[4,  5-b]phenothiazin-2-one (III) is  formed by refluxing IIb with water  or  
by the action of a concentra ted  alkali solution on an aqueous solution of IIa or  IIb at room tempera tu re .  
3-Methyl-2,3-dihydrothiazolo[4,  5-b]phenothiazin- 2- one (IV), which was previous ly  obtained by i somer i za -  
t ion of IIa, was synthesized by the action of sodium sulfate solution on an aqueous solution of IIb. The 
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* See [1] fo r  communicat ion XXXVI. 
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reac t ion  of an aqueous solution of IIb with me thy lamine  gave 2 - m e t h y l i m i n o - 3 - m e t h y l - 2 , 3 - d i h y d r o t h i a z o l o -  
[4, 5]phenothiazine (V). 

When IIb is ref luxed with an alcohol solution of po t a s s ium hydroxide the th iazole  r ing is opened, but 
bis  (2-methylamine-3-phenothiaz inyl )  disulfide (VII) was i so la ted  f r o m  the reac t ion  mix tu r e  ins tead of the 
expected  2 -me thy l amino -3 -mereap topheno th i az ine  (VI) a f t e r  acidif icat ion.  S imi la r  r e su l t s  were  obtained 
in the reac t ion  of an alcohol solution of alkal i  with I Ia  and III. If  the alkal ine c leavage  of these  subs tances  
is c a r r i e d  out in a s t r e a m  of nitrogen,  the ini t ia l ly f o rmed  VI can be alkylated with alkyl halides without 
i sola t ion f r o m  the reac t ion  medium.  This  method was used  to obtain 2 - m e t h y l a m i n o - 3 - a l k y l m e r c a p t e p h e n o -  
th iaz ines  (VIII-X). 

EXPERIMENTAL 

2-Methylmereapto-3-methylthiazolo[4,5-b]phenofhiazininm Methosulfate (lib). A 5-ml (0.05 mole) 
sample of dimethylsulfate was added to a suspension of 9 g (0.03 mole) of I in 40 ml of dioxane, and the mix- 
ture was heated on a boiling-water bath for 3 h. It was then cooled, and the precipitate was removed by 
filtration and washed with alcohol and ether to give 10.6 g (83%) of IIb. The orange powder was insoluble in 
most organic solvents but soluble in hot water: it did not have a characteristic melting point aRer recrys- 
tallization from alcohol or water. Found %: N 7.0: S 30.1. C16HI6N204S4. Calculated %: N 6.5: S 29.9. 

3-Methyl-2,3-dihydrothiazolo[4, 5-b]phenothiazin-2-one (III). A) A total of 5 ml of a 30% solution of 
sodium hydroxide was added at room temperature to a solution of 6.3 g (0.015 mole) of IIb in 300 ml of 
water. After 15-20 rain, the grayish precipitate was removed by filtration, washed with water, and dried 
to give 3.1 g (72gc) of III with mp 266-269 ~ (dee., from diehloroethane) and R/ 0.57 [A1203, benzene-methanol 
(10:2)]. IR spectrum: 1706 (CO), 3335 em -~ (NH). Found %: N 9.9: S 22.3. CI4HIoN2OS 2. Calculated %: 
N 9.8: S 22.4. 

B) A solution of 0.4 g (0.001 mole) of IIb in 50 ml of water was refluxed for 6 h, and the resultihg 
grayish precipitate was removed by filtration and dried to give 0.2 g (71~c) of product. 

The identical character of the compounds obtained by these methods was confirmed by the absence of 
a melting-point depression for a mixture of the two products, by thin-layer chromatography (TLC), and by 
IR spectroscopy. 

3-MeflwI-2,3-dihydrothiazolo[4.5-b]phenothiazin-2-thione (IV). A solution of 0.7 g (0.003 mole) of 
sodium sulfate in 2 ml of water was added with stirring at 50 ~ to a solution of 1 g (0.0023 mole) of IIb in 
50 ml of water, and the mixture was then stirred at 50 ~ for 1 h. It was then cooled, and the precipitate was 
separated and washed with water to give 0.4 g (60~c) of a product with nap 252-255 ~ (dee., from toluene) and 
R/ 0.35 [A1203. chloroform-benzene (I:I)]. Found %: N 9.1: S 31.4. CI4HIoN2S3. Calculated %: N 9.3: 
S 31.8: 

2-Methylimine-3-methyl-2,3-dihydrothiazolo[4,5-b]phenothiazine (V). A 2.5-mi (0.02 mole)sample 
of a 25~c aqueous solution of methylamine was added dropwise with stirring to a solution of 1.5 g (0.0035 
mole) of IIb in I00 ml of water, after which the mixture was stirred for 30 rain. The precipitate was sepa- 
rated, dried, and ehromatographed in chloroform with a column filled with aluminum oxide. Elution with 
chloroform gave 0.3 g (30%) of III (R/ 0.57, A1203, chloroform) and 0.4 g (40%) of V (R/ 0.52) with mp 225- 
229 ~ (from benzene). IR spectrum: 1630 cm -I (C=N). Found %: N 14.0~ S 21.9. C15HI3N3S2 . Calculated %: 
N 14.0: S 21.4. 

Bis(2-methylamine-3-phenothlazinyl) Disulfide (VII). A suspension of 2.1 g (0.005 mole) of IIb in a 
solution of 5 g (0.09 mole) of potassium hydroxide in 90 ml of alcohol was refluxed for 1 h. It was then 
cooled, and diluted with water. The aqueous mixture was acidified with dilute hydrochloric acid, and the 
precipitate was separated and washed with alcohol to give 1 g (77%) of VII with mp 228-230 ~ (dec., from 
aniline). IR spectrum: 3405, 3340 cm -i (NH). Found ~ N 10.7; S 24.3; M 527 (by the Rast method). 
C26H22N4S4. Calculated %: N 10.8; S 24.7; M 519. 

2-Methylamino-3-methylmercaptephenothiazine (VIII). A mixture of I g (0.0023 mole) of IIb and 2.5 g 
(0.045 mole) of potassium hydroxide in 25 ml of alcohol was refluxed for 2 h in a stream of nitrogen on an 
oil bath. The bath temperature was lowered to 35-40 ~ and 15 ml of hot water was added to the reaction 
mixture. A solution of 0.3 ml (0.005 mole) of methyl iodide in 2 ml of alcohol was added drepwise, and the 
mixture was stirred at 40-45 ~ (bath temperature) for 1 h. If was then filtered, and the filtrate was diluted 
with water until it became turbid. The precipitate was separated and washed with water to give 0.5 g (78%) 
of VIII. After chromatography on aluminum oxide in a benzene-chloroform system (2 : I) and reerystallization 
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f r o m  methanol  the p roduc t  had mp 149-151 ~ IR spec t rum:  3398, 3325 cm -1 (NH). Found %: N 10.3,. S 23.1. 
C14HI4N2S 2. Calculated %. N 10.2: S 23.4. 

2- Methylamino-  3- e thylmereaptophenothiaz ine  (IX). This compound, with mp 144-146 ~ (from aqueous 
methanol) ,  was obtained in 74% yield f r o m  IIb and ethyl b romide  by the method used to p r e p a r e  VIII. Found 
%: N 9.45 S 21.9. CI~H16N2S 2. Calculated %: N 9.7: S 22.2. 

2 -Methy lamino-3-bu ty lmercap tophenoth iaz ine  (X). A mix tu re  of 1.2 g (0.04 mole) of III and 5 g (0.09 
mole)  of p o t a s s i u m  hydroxide in 60 ml  of alcohol was ref luxed for  2 h in a s t r e a m  of nitrogen, a f ter  which 
30 ml  of wa t e r  and a solution of 0.6 m l  (0.005 mole) of butyl iodide in 7 ml  of alcohol were  added succes s ive -  
ly, and the mix tu re  was heated  at 60-70 ~ for  1.5 h. The hot solution was f i l tered,  and a smal l  amount of 
wa t e r  was added to the f i l t ra te .  Cooling of the f i l t ra te  gave 1 g (83%) of X with mp 153-154 ~ (from alcohol). 
Found ~c: N 9.0: S 20.6. Ct~H20N2S 2. Calculated %: N 8.8: S 20.3. 
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