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! thas  been es tab l i shed  by p rev ious  invest igat ions [1] on 3-amino-10-methy lphenoth iaz ine  that 3- (d ia l -  
ky laminoa lky lamino) -10-methylphenoth iaz ine  shows a high biological  act iv i ty  under expe r imen ta l  condi-  
t ions and causes  motor  s t imula t ion  and t r e m o r s  in an imals .  

With the intention of studying the re la t ionsh ip  between the biological  act iv i ty  and the number  of analo-  
gous subst i tuents  in the phenothiazine nucleus we have synthes ized  3 ,7-d iamino-10-methylphenoth iaz ine  and 
s e v e r a l  of its der iva t ives .  

X: H --~NO~----~NHi~---~NI.IOOOI~ (~.a-c) 
X x .r " ~ = O I - ~  (/F'a,b) 

~': "l~ =a)OH 3 ~b)O,~t-I 9 ; ~: 1~ = a)OH 3 . " ~ "  NHGO(GH2)nCI(Ya, b) 
b) 02H5, c) iso-C4H 9 ; /F, R,=a)C6H 5 , 
b) 2 =HOO6H4 ; ]r.'IR=a)~ =1 , b)n=2 

Catalyt ic  hydrogenat ion of 3 ,7 -d in t t ro -10-methy lpheno th iaz ine -5-ox ide  [2] over  a nickel  ca ta lys t  in 
acet ic  acid or  methanol  gave I which was c h a r a c t e r i z e d  both in the f o r m  of the f ree  base  and as the hydro-  
chloride.  In con t ras t  to 3 ,7-diamtnophenothiazine and 3 ,7 -d iamino-10-ace ty lphenoth iaz ine-5-ox ide  [3], the 
diamine I is m o r e  s table  to the action of a tmosphe r i c  oxygen and may  be s to red  as the base .  

React ion of I with ace t ic  anhydride in pyr idine gave IIa  which was identical  to the p rev ious ly  known 
product  [2]. React ion of I with ch lorocarbona te ,  with bu tyr ic  acid chloranhydride ,  and with a roma t i c  a lde-  
hydes gave e s t e r s  of  10-methy lphenoth taz ined tcarbamic-3 ,7  acid (Il ia-c),  10 -me thy l -3 ,7 -bu ty ry l amido-  
phenothiazine (II'b), and Schiff bases  (IVa and b) r e spec t ive ly .  The action of chloroacety l  chloride and/3-  
chloroprppionyl  chloride on I gave 10 -me thy l -3 ,7 -@-ch lo roacy lamido) -pheno th taz tne  (IVa and b). 

Pha rmaco log ica l  invest igat ion of the d i e s t e r s  of 10-methylphenoth iaz inedicarbamic-3 ,7  acid (III, IV, 
V) has es tab l i shed  that  they have a weak sedat ive influence which was shown by t e s t s  of potentiat ion of hex-  
enal  s leep  and disrupt ion of or ien ta t ion  reac t ions .  These  compounds a re  of in te res t  because  of the fact 
that the sedat ive  effect  is supplemented  by an an t i spasmodic  effect  with r e s p e c t  to the ant icorazol  tes t ,  The 
mos t  effect ive in both sedat ive and an t i spasmodic  effect  is the d ies te r  V. No myore laxan t  p r o p e r t i e s  a re  
obse rved  in these  compounds .  They  have a g r e a t e r  ove ra l l  dep re s san t  act iv i ty  than the known prepara t ions  
with s i m i l a r  type of action.  

E X P E R I M E N T A L  M E T H O D  

3 ,7-Diamino-10-methylphenoth iaz ine  (I). Hydrogenation is c a r r i e d  out on 14 g of 3 ,7-d in i t ro-10-  
methylphenoth iaz ine-5-oxide  in 290 ml  glacial  ace t ic  acid in the p r e s e n c e  of 18 g of nickel  ca ta lys t  at r o o m  
t e m p e r a t u r e  for  4 h until the s t a r t ing  m a t e r i a l  is dissolved.  After  r e m o v a l  of the ca ta lys t  a dilute solution 
of caust ic  soda  is added to the f i l t ra te  to br ing  the pH to 9.0 and the p rec ip i t a te  thrown down f i l te red  off, 
washed with wate r ,  and dr ied in a des icca to r .  A yield of 8.5 g (80%) of m a t e r i a l  is obtained which is c r y s -  
t a l l i zed  f r o m  methanol .  The b lu i sh -g ray  c r y s t a l s  with mp 172-174 ~ (from dichloroethane) a re  soluble in 
alcohol and acetone.  Found, %: N 17.11; S 13.25. Calculated for CIsHlsNsS, %- N'17.28; S 13.14. 
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TABLE i. 

o 

E 
O 

Derivatives of 3,7-Diamino-10-MethylphenotNazine 
Ctt 8 

t 

,gs)i>,,: 
X 

lib [ NHCOC4Hv 
Illb NHCOOC2Hs 
Illc NHCOOC4H~ 
IVb N=CHCsH 4OH=2 
Vb NHCO(CH2).aCI 

47 
76 
80 
70 
60 

mp 
(indeg)" 

277--9 
225--7 
197--8 
237--8 
242--3 

Found (%) 

N].s 
11,20 [ 8,38 
10,6818.45 
9.48 ] 7.38 
9,4517,09 
- -  I 7,58 

Calculated 
Empirical (%) 

:i 
C~1.H~sN 30!S 
C t 9HaN aO 4S 
C2aH29N aO4,S 
C2vH2j.N 302S 
C19H:t oCI2N 30~S 

10.96 8,36 
[0,82 8,25 
9,48 I 7,19 
9,30 7,10 

- I7,55 

*IIb is c rys t a l l i zed  f r o m  alcohol,  IIIb and c f r o m  dioxane, IVb 
f r o m  toluene,  and Vb f r o m  methanol .  
Note. Found for Vb, %: C1 16.48; calculated,  %: C1 16.71. 

The hydrochlor ide  I was obtained in the f o r m  of white c ry s t a l s  with a bluish tinge which, on heating 
above 220 ~ did not mel t  but darkened.  Found, %: C1 22.49; N 13.01; S 10.21. Calculated for  C13HisCI2N3S, 
%: C1 22.42; N 13.28; S 10.10. 

3 ,7 -Diace ty lamido-10-methylphenoth iaz ine  (IIa). 8 ml of pyr idine and 6 ml  of acet ic  anhydride were  
added to 1.21 g of I, the mix ture  heated to boil ing,  and left  for 12 h at r o o m  t e m p e r a t u r e .  The reac t ion  
mix tu re  was poured  out into 50 ml  of cold wa te r  and the p rec ip i ta te  fo rmed  separa ted .  0.9 g (55%) of m a t e -  
r i a l  is obtained with a m p  of 263-265 ~ (from methanol);  accord ing  to the l i t e ra tu re  data [3] the mp is 265 ~ 

Dimethyl  E s t e r  of 10-Methylphenothiaz inedicarbamie-3 ,7  Acid (IIIa). A solution of 2.43 g of I in 
100 ml  of methanol  is cooled to 5-7 ~ and 1.4 g of methy lch lorocarbona te  added dropwise  with s t i r r i ng  over  
a pe r iod  of 30 rain. Another 1.4 g of methy lch lo rocarbona te  and a solution of 1.86 g sodium carbonate  in 
6 ml  of wa te r  were  then added s imul taneous ly  and s t i r r e d  for 30 rain under the s ame  conditions. After ad-  
dition to the r eac t ion  mix tu re  of 100 ml  of water  the p rec ip i t a te  was f i l t e red  off. 3.05 g (85%) of ma t e r i a l  
with mp 253-2540 (f rom dioxane) was obtained. Found, %: C 56.92; H 4.82; N 11.77; S 8.87. Calculated 
for  CiTHnN304S , %: C 56.81; H 4.76; N 11.77; S 8.92. Compounds iIb and 1-fib and c a re  obtained s i m i l a r l y  
(see Table  1). 

3 ,7 -Benzyl ideneamino-  10-methylphenothiaz ine  (IVa). To a solution of 1.2 g of ! in 25 ml  of glacial  
ace t ic  acid 1.8 ml  of benzaldehyde was added, the mixture  was s t i r r e d  well  and left  overnight.  Addition of 
wa te r  p rec ip i t a t e s  1.6 g (75%) of ma te r i a l .  The yellow c ry s t a l s  with mp 224-226 ~ (from toluene) a r e  r e a d -  
ily soluble in dichloroethane and, to a l e s s e r  extent ,  in alcohol.  Found, %: N 9.85; S 7.81. Calculated for 
C37H21N3S , %: N10.01; $7.64. Compound IVb was obtained s i m i l a r l y  (see Table 1). 

3 ,7 -Chloroace ty lamido-10-methy lphenoth iaz ine  (Va). A solution of 5.65 g chloroacetylchlor ide  in 
20 ml  dichloroethane was added to a mixture  of 4.86 g of I, 4.65 g of sodium bicarbonate ,  40 ml  of dichlo- 
roe thane ,  13 ml of wate r ,  and 13 g of ice at 0-5 ~ and s t i r r i ng  continued for  2 h. On cooling, the reac t ion  
mix tu re  was s t i r r e d  for  a fur ther  30 rain. The prec ip i ta te  was f i l te red  off, washed with wate r ,  dr ied in 
dioxane. 5 g (63%) of a l i gh t -g ray  m a t e r i a l  was obtained with a m p  of 239-241 ~ and solubil i ty in alcohol 
and acet ic  acid. Found, %: N 10.37; S 8.31. Calculated for  CnH15CI2N302S, %: N 10.60; S 8.09. 

Compound Vb was obtained s i m i l a r l y  (see Table 1). 
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