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A number  of 10-sulfonyl der iva t ives  of phenothiazine (i) and 2-ehlorophenothiazine (II) were  
obtained by acylation of I and II with severa l  sulfonyl chlor ides .  10-(p-Aminobenzene-  
sulfonyl)phenothiazine was alkylated.  

Many phenothiazine der iva t ives  have biological activity;  some of them a re  widely used in medical  
p rac t ice  (methylene blue, promazine ,  ch lorpromazine ,  etc.)  [1]. Despite the abundance of l i t e ra tu re  data 
devoted to var ious der ivat ives  of phenothiazine, its 10-sulfonyl der ivat ives  have rece ived  compara t ive ly  
l i t t le  study [2,3]. There  is no information on the biological activity of 10-(p-aminobenzenesulfonyl)pheno- 
thiazine.  The psychotropic  action of 10-dialkylaminoethylsulfonylphenothiazine is close to that of the c o r -  
responding dialkylaminoacyl  der iva t ives  of phenothiazines [2]. 

We have c a r r i e d  out the acylation of phenothiazine (I) and 2-chlorophenothiazine (iI) with severa l  
sulfonyl chlor ides  in pyridine via the scheme 

( ~  + CI-- SO~ C6H~R 
N x \ x  
H i 

I , II I l l - V I i i  SO2CsH~R 

X = 14, C1: R := p-CH;~OCONtt, m-CH3CONH, m-N%, o-NO~ 

HGI 

10-(p-Aminobenzenesulfonyl)phenothiazine (IX) was obtained by the hydrolysis  of the methoxycarbonyl  
group in 10-(p-methoxycarbonylaminobenzenesulfonyl)phenothiazine (HI) in acidic and alkaline media .  

Compound IX was alkylated by methyl  iodide and dimethyl sulfate.  Alkylation with methyl iodide in 
methanol gave 10-(p-dimethylaminobenzenesulfonyl)phenothiazine (X). Two success ive  p roces se s  occur in 
the exhaust ive methylation of IX with methyl iodide in methanol:  alkylation of the amino group and hydrolysis  
of the sulfamide bond (see scheme below): 

S O2C6H4N HCOOCH3- p SO2 C~H4NIt2 -p  

III IX 

1 i- %).~,n.x..~ 

L S%CsH 4 N (C l-la) 3 -p J 
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@ 

io? 
XIV 

The alkylation of IX with dimethyl  sulfate gives init ially 10-(p-methylaminobenzenesulfonyl)pheno- 
thiazine (XI), and subsequent alkylation leads to X. Considering the proximity  of the melting points and the 
percen tage  of ni t rogen in X and XI, we acylated XI with p-toluenesulfonyl chloride [4], as a resu l t  of which 
we obtained 10-[p-(N-methyl ,  N-tosyl)aminobenzenesulfonyl]phenothiazine (XII). This conf i rms the mono-  
methyl  s t ruc tu re  of XI. 
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E X P E R I M E N T A L  

10-(p-Methoxycarbonylaminobenzenesulfonyl)phenothiazine {III). A 2.62 g (0.0105 mole)sample  of 
p-methoxycarbonylaminobenzenesulfc~yl  chloride was added in the course  of 30-40 rain to a solution of 
1.98 g (0.01 mole) of I in 5 ml of dry pyridine; the react ion mass  warmed to 50-55 ~ in the process .  The r e -  
action mixture was then heated to 85-90 ~ and held at this tempera ture  for 30 rain. It was then allowed to 
stand at room tempera ture  for  12 h. The resul t ing viscous mass  was t r i tura ted with 15-20 ml of hot e tha-  
nol and cooled. The III was f i l tered and washed on the f i l ter  with 10 ml of ethanol, 

Compounds I and II were s imi la r ly  acylated with m-acetamidobenzenesulfonyl  chloride,  m-n i t robenz -  
enesulfonyl chloride,  and o-ni t robenzenesulfonyl  chloride to give IV-VIII (Table 1). 

10-(p-Aminobenzenesulfonyl)phenothiazine (IX). This was obtained in 90% yield by the method in [3] 
with III as the s tar t ing compound in place of 10-(p-acetamidobenzenesulfonyl)phenothiazine.  It melted at 
183-184 ~ (from ethanol) (rap 182-184 ~ [3]). 

10-(p-Aminobenzenesulfonyl)-2-chlorophenothiazine (XIII). A mixture of 0.5 g (0.011 mole) of VII in 
5 ml of dioxane and 0.4 ml of hydrochlor ic  acid was heated for 1.5 h and cooled, and the result ing precipitate 
was f i l tered.  

Alkylation of the Amino Group in IX. A. With methyl  iodide. A mixture of 1.57 g (0.005 mole) of IX 
and 1.70 g (0.012 mole) of methyl iodide in 50 ml of methanol was heated for 1 h, neutral ized with dry potas-  
s ium carbonate ,  and heated for 40 rain. The excess methyl iodide and methanol were removed by dis t i l la-  
tion, and the result ing precipitate of X was fi l tered.  For  exhaustive methylation, X was dissolved in metha-  
nol and heated with excess  methyl iodide (50%) for 3 h. The methyl iodide and methanol were removed by 
distillation, 10 ml of distilled water  was added, and the precipitate of phenothiazine was fil tered (the pheno- 
thiazine thus obtained did not depress  the melt ing point of genuine phenothiazine and had the co r r ec t  p e r -  
centage of nitrogen);  evaporation of the aqueous fil trate gave a reaction product that was quite soluble in 
water  and decomposed on melting at 300-320 ~ . F r o m  the percentage of ni trogen and its proper t ies ,  it c o r -  
responded to an inner salt  of t r imethylaminobenzenesulfonic  acid (XIV). Found %: N 6.7. CgHi4NO3S. Cal-  
culated ~ :  N 6.5. 

B. With dimethyl sulfate.  The methylation with dimethyl sulfate was ca r r i ed  out by the method in [5]. 
Crysta l l izat ion from ethanol gave XI with mp 169-171 ~ and X (Table 1). 

Acylation of XI with p-Toluenesulfonyl Chloride.  The acylation was ca r r i ed  out as in [4] to give XI:, 
which was slightly soluble in diethyl e ther  and insoluble in water  and alkali (Table 17. 
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