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2-(oc-chloroacetylamido)-2-(g-chloropropionylamido)-2-(benzylideneamino)- and 2-(o-hydroxybenzyl- 
lideneamino)phenothiazines are synthesized and reduced by lithium aluminum hydride to 2=ethylamino-, 
2=propylamino-, 2-benzylamino-, and 2-(o-hydroxybenzylamino)phenothiazine. Reduction of the methyl 
and ethyl esters of phenothiazinecarbamic-2 acid by lithium aluminum hydride gives 2-methylamino- 
phenothiazine. 

The present paper is a continuation of investigations of substituted 2-aminophenothiazines, whose synthesis formed 
the subject of previous papers [2-6]. Apart from some previously described amino-substitution products of 2-aminopheno- 
thiazine, none of its other transformation products has been investigated. Only one compound of this series, 2-dimethyl- 
aminophenothiazine, is known. However, it was synthesized not by methylating 2-aminophenothiazine, but by cyclizing 
2-amino-4-dimethylamino=2'-bromodiphenylsulfide. Attempts to synthesize 2-dimethylaminophenothiazine by thiona- 
tion of 3-dimethylaminodiphenylamine were unsuccessful [7]. 

Treatment of 2-aminophenothiazine with acetic, chloroacetic and ~-chloropropionic chloroanhydrides gave 2- 
acetylamido- (Ia), 2-chloroacetylamido- (Ib), and 2-8-chloropropionylamidophenothiazine (Ic). 

2-Acylamido- and 2-co-chloroacylamidophenothiazines were reduced using a fivefold excess of lithium aluminum 
hydride. The amide groups was converted to an alkylamino group, while with 2-w-chloroacylamidophenothiazine reduc- 
rive dechlorination was also observed. Available information [9, 10] indicates that the phenothiazine ring is unaffected 
by lithium aluminum hydride. 

Reaction between 2-aminophenothiazine and benzaldehyde or salicylaldehyde proceeded smoothly in dilute ether 
solution. Raising the aldehyde concentration brought about resinfication. The resultant 2-benzylideneaminophenothiazine 
(IIIa) and 2=(o-hydroxybenzylideneamino)phenothiazine (IIIb) are bright yellow, indicating that they contain a chromo- 
phore group conjugated to an aromatic ring. These colored Schiff's bases were decolorized by lithium aluminum hydride 
and converted into colorless 2=benzylaminophenothiazine (IVa) and 2-(o-hydroxybenzylamino)phenothiazine (IVb). Lith- 
ium aluminum hydride reduction of the previously obtained [3] esters of phenothiazinecarbamic-2 acid gave 2-methyl- 
aminophenothiazine (III) [8]. 
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The ir spectra (UR-10, CC14, LiFy ~' of the Schiff's bases IIa had a band at 3432 cm "~ due to valence vibrations of 
the unsubstituted NH group of phenothiazine. The spectrum of the reduced substance, determined at the same molar 

*For Part XVII see [1t. 
**Investigated by V. S. Troitskaya 
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concentrat ion and same layer thickness, contains the same vibrat ion frequency (3432 cm -1) and, in addition, a band of 
lower intensity, but higher frequency at  3465 cm "l.  This band is ascribed to valence  vibrations of an NH group of the 
diphenylamine type, formed by reduction of the - - N ~ C H - -  group. These ir spectrum data confirm the way in which 

the react ion takes p lace ,  and the structure of the present compounds. 

The 2 - a lky l amino -  and 2-ary la lkylaminophenoth iaz ine  bases are colorless, insoluble in water, and darken under 
the act ion of l ight  and air .  Their hydrochlorides are even less stable than the parent  bases. Because of the low solubi l i -  
ties of the bases in water, and the slight s tabil i t ies  of the hydrochlorides, pharmacolog ica l  testing was of l i t t le  interest .  

EXPERIMENTAL 

2-Acety lamidophenoth iaz ine  (Ia). 0.18 g ace ty l  chloride and a solution of 0.11 g sodium carbonate in i ml  water 
are s imultaneously added to 0.42 g 2-aminophenoth iaz ine  in 10 ml  alcohol,  which is stirred and cooled to 5-7 ~ When 
addi t ion is comple te ,  the react ion mixture  is stirred for one hour, 5 m l  water are added, and the prec ip i ta te  is f i l tered 
off. 0 .4  g ma te r i a l  is obtained,  mp 205-206~ recrys ta l l ized from toluene, mp 214 ~ [2]. Identif ied by mixed  mel t ing  
point. Ib and Ic were prepared under the same conditions. 

2 -~7Chlo roace ty l amido)pheno th iaz ine  (Ib). 3 .8  g 2-aminophenoth iaz ine  in 50 m l  alcohol,  2 .24 g chloroacety l  
chloride and 2.16 g sodium carbonate gives 3 .7  g (72~ of mate r ia l ,  mp 174-175 ~ Yellowish crystals, soluble in a l co -  
hol and acetone,  mp 180 ~ (from aqueous alcohol) .  Found: Ct 12.09; S 11.07; 11.10%. Calcula ted  for C14HllC1NzOS: C1 
12.19; S 11.02%. 

2-(B-Chloropropionylamido)phenothiazine (Ic). 2 .14 g 2-aminophenoth iaz ine  in 30 m l  alcohol,  1.3 g g - ch lo ro -  
propionyl chloride,  and 1.06 g sodium carbonate gives 2 .2  g (64%) mate r i a l ,  mp 201" (decomp. ) .  Yellowish crystals, 

quite soluble in dioxane, alcohol,  modera te ly  soluble in carbon te t rachlor ide and toluene.  Mp 219 ~ (from alcohol,  then 

from dichloroethane).  Found: S 10.29; 10.17%. Calcu la ted  for CrsHI3C1N2OS: S 10. 52070. 

2-Benzyl ideneaminophenothiaz ine  (IIa). 0 .4  g benzaldehyde is added to a solution of 0.42 g 2 -aminophenoth ia -  

zinc in 50 m l  alcohol .  The react ion mixture  is stirred wel l  for 30 min and lef t  overnight for the react ion to proceed to 
comple t ion .  Next day the ether is dist i l led off unti l  a p rec ip i t a te  begins to separate,  and the react ion products are then 
lef t  for 12-15 hr in a refrigerator.  The prec ip i ta te  is f i l tered off, and 0 .5  g (77%) ma te r i a l  obtained,  mp 173-175 ~ 
After two recrystal l izat ions from 80% isopropanol i t  mel ts  at  174-175 ~ Yellowish plates,  very soluble in acetone,  dis- 
solve in ethanol and isopropanol on boi l ing.  Found: N 9.48, 9.53; S 10.56, 10.49%. Calcula ted  for C19H14N2S: N 9.26;  

s 10.60070. 

2-(o-Hydrox; /benzyl ideneamino)phenothiaz ine  (IIb). This is s imi la r ly  prepared from 2.1 g 2-aminophenoth iaz ine  
m 1S0 ml  ether and 2 .4  g sa l icy la ldehyde .  Yield 1.8 g (61%). After recrysta l l iza t ion from alcohol,  mp 207-208 ~ Ye l -  

low crystals, soluble in acetone and toluene.  Found: N 8.88;  S 9.88,  9.79%. Calcula ted  for CIgHt4N2OS: N 8.82;  

s 10.07~ 

2-Alky lamino-  and 2-aryla lkylaminophenothiaz ines . .  2 -Methylaminophenoth iaz ine  (III). A solution of 2.73 g 
methyl  ester of pheno th iaz ineca rbamic -2  acid or of the equivalent  amount of the ethyl  ester in 15 m l  dry tetrahydrofuran 
is added to a wel l -s t i r red e thereal  solution of l i thium aluminum hydride (5 mole)  over 30 min.  After the urethane has 
been added, the temperature  is gradual ly  raised.  The reac t ion  mixture  is refluxed, with stirring, for 6 hr and, while 
cooling with ice  water, wet tetrahydrofuran is added, followed by an aqueous solution of the same compound. The a lu-  
minum hydroxide is f i l tered off, and washed with tetrahydrofuran. The f i l t rate  is dist i l led under a water pump vacuum to 
remove solvent, and the solid residue recrys ta l l ized  from aqueous a lcohol .  2 .0  g (8707o) of ma te r i a l  is obtained,  mp 130- 
132 ~ Colorless crystals, mp 135-136 ~ (from CC14), readi ly  soluble in dichloroethane,  alcohol,  and acetone.  Gradually 
darkens in the l ight .  Found: N 12.31, 12.47; S 13.88, 13.81%. Calcu la ted  for C13H12N2S: N 12.27; S 14.04%. 

2-Ethylaminophenoth iaz ine  (IVa). 0 .51 g Ia or 1 .3  g Ib gives, respect ively,  0 .25 g or 0 .61 g substance, mp 142- 

143 ~ (from CC14). Colorless plates,  darkening under the act ion of l ight and air, readi ly  soluble in toluene,  alcohol,  and 

acetone.  Found: N 11.30, 11.35; S 12.97,  12.93%. Calcu la ted  for Ct4H14NgS: N 11. 561 S 13.2i%.  

2-Propyla_minophenothiazine (IVb). Lithium aluminum hydride reduction of 1.52 g 2- (~-chloropropionylamido)-  
phenothiazine  gives the hydrochloride of IVb, and t rea tment  of this with a lka l i  gives the base, mp 117-118 ~ Recrystal-  
l ized  from aqueous a lcohol  and then CC14 mp 124-125 ~ Yellowish crystals, very soluble in alcohols (methyl ,  ethyl,  

propyi), toluene, insoluble in water.  Found: S 12.70, 12.72%. Calcu la ted  for C15H16N2S: S 12.51%. 

2-Benzylaminophenothiazine  (Va). 0.39 g benzyl ideneaminophenoth iaz ine  is t reated with excess l i thium a lumi -  

num hydride in ether, and at  the end of the react ion the products are decomposed,  first with moist  ether, then with 
water. The e thereal  solutiop is separated from the a luminum hydroxide and the ether dist i l led off to give 0.3 g (77%) of 

colorless crystals, mp 161-162 ~ (from toluene),  readi ly  soluble in ether, chloroform, toluene,  and alcohol .  Found: 

C 74.86, 74.90; H 5.18, 5 .20;  S 10.59, 10.63%. Calcu la ted  for CtgHI~N2S: C 75.01; H 5.29;  S 10.52%. 
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2-(o-Hydroxybenzylamino)phenothiazine  (Vb). This is s imilar ly  prepared from 0.62 g 2- (o-hydroxybenzylamino)-  
phenothiazine,  yield 0 .4  g (62 .5~  Forms clusters of colorless needles,  mp 156-157 ~ (from chloroform), readi ly  soluble 
in acetone,  hot chloroform, and alcohol.  Found: C 71.39, 71.30; H 5.05, 4 .99;  S 10.14, 9.93%. Calcula ted  for 
CIgHI6N2OS: C 7t .  27; H 5.01;  S 10.01~/o. 
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