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The reaction of Grignard reagents, formed from alkyl or aryl halides, with lo-acetylphenothia- 
zine 1 a [l] gave the corresponding hydroxy derivatives 2 a-e, in yields ranging from 15% to 55%. 

Similarly, Grignerd reagents were added to the carbonyl group of 10-phenacetylphenothiazine 
1 b [2] to furnish the corresponding hydroxy compounds 2f-1. 

The IR  spectra of compounds 2a-e showed absorption bands a t  3380-3385 cm-l (OH) [3]. 
T ie  reaction of 10-chloroacetylphenothiazine l c  [4] with different amines, in dry toluene, in 

the presence of KI as catalyst, gave the corresponding glycylphenothiazine derivatives 3 a-f. 
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The strructure of compounds 3a-f has been established from their correct analytical data 
and by the consideration of their I R  spectra (cf. Table 2). 

10-Chloroacetylphenothiazine 1 c reacted with excess hydrazine hydrate t o  give 10- (hydrazino- 
acety1)phenothiazine 4. The I R  spectrum of this compound showed absorption bands a t  1 700 cm-' 
(C=O) and 3380 cm-I (NH) [3]. 

Condensation of two moles of 1 c with one mole of hydrazine hydrate furnished, in 85% yield, 
10,10'-[hydrazo-bis(methylenecarbonyl)]diphenothiazine 5. This compound was also obtained from 
the condensation of compound 4 with equimolar amount of 1 C. 

CO-CH,--NHNH, CO-CH,-NHNH-CHz-CO 
I I I 

4 5 

Compound 4 reacted smoothly with ethyl 4-amino-2-hydroxybenzoate and ethyl p-[(4-methyl- 
2-quinolyl)amino]benzoate t o  give 4-aminosalicylic acid 2-[(phenothiazin-l0-ylcarbonyl)methyl]- 
hydrazide 6, and p-[ (4-methyl-2-quinolyl)amino]benzoic acid 2-(phenothiazin-lO-ylcarbonyl)me- 
thylhydrazide 7, respectively. 

CO - CHZ --NH -NH- CO 
I I 

The I R  spectrum of compound 6 showed absorption bands a t  1680 cm-l (C=O), 3280cm-1 
and 3 406 cm-1 (NH) and 3 505 cm-l (OH), whereas, that  of compound 7 showed bands a t  1690 cm-I 
(C=O) and 3380 cm-l (NH) [3]. 

Condensation of 4 with aldehydes in glacial acetic acid gave the Schiff bases 8a-h. 

CO - CH, -NHN = CH -R 
I 

8 - R 



Synthesis of New 10-Substituted Phenothiazine Derivatives 513 

The structure of these compounds was established from their correct analytical data and by 
the consideration of their IR spectra (cf. Table 3). 

Experimental 

bromide pellets on Unicam SP. 200G infrared spectrophotometer. 
All melting points are uncorrected. The IR absorption spectra were determined in potassium 

Ac t ion  of organomagnes ium compounds  on  10 -ace ty lpheno th iaz ine  

To an ethereal solution of the organomagnesium bromide (prepared from 0.04 mole of mag- 
nesium, 0.03 mole of alkyl or aryl bromide, in 100 ml of dry ether and two crystals of iodine) 
was added a solution of 0.01 mole of l a  in 50 ml dry ether. The reaction mixture was stirred, a t  
room temperature, for two hours, then refluxed for 3 hours, set aside a t  room temperature over- 
night, then decomposed by saturated aqueous ammonium chloride solution. The organic layer 
was separated, dried over anhydrous sodium sulphate, then evaporated. The residue thus obtained 
was crystallized from the proper solvent to give 2a-e as colourless crystals. 

Similarly, 10-phenacetylphenothiazine 1 b reacted with organomagnesium bromide to give 
2f- j as colourless crystals. 

Table 1 represents the physical and analytical data of compounds 2. 

l a  

Table 1 1,2-Substituted 1-(phenothiazin-10-y1)-ethanols 

Com- M.P. "C Yield Molecular Molecular Analysis (Calcd./Found) 
pound % Formula Weight C H N S 

2 s  
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176") 

162") 

156") 

134") 

144") 

1158) 

150a) 

161") 

133b) 

180") 

50 

25 

55 

3'2 

15 

43 

49 

52 

37 

44 

257.3 

271.4 

311.4 

325.5 

319.4 

333.4 

347.5 

387.5 

401.6 

395.5 

70.09 
70.00 

70.91 
70.79 

73.36 
73.15 

73.90 
73.63 

75.30 
75.20 

75.73 
75.62 

76.17 
76.05 

77.58 
77.46 

77.69 
77.80 

79.06 
78.94 

5.89 
5.76 

6.34 
6.14 

6.82 
6.72 

7.14 
7.02 

5.28 
5.21 

5.76 
5.69 

6.11 
6.01 

6.52 
6.36 

6.78 
6.72 

5.37 
5.31 

5.45 
5.32 

5.17 
5.08 

4.50 
4.60 

4.31 
4.20 

4.39 
4.29 

4.21 
4.16 

4.04 
4.02 

3.62 
3.50 

3.49 
3.50 

3.55 
3.50 

12.47 
12.36 

11.82 
11.63 

10.30 
10.21 

9.86 
9.61 

10.04 
10.00 

9.62 
9.53 

9.23 
9.18 

8.28 
8.21 

7.97 
7.95 

8.11 
8.00 

") Crystallization from benzene. 
b)  Crystallization from toluene. 
J. prakt. Chem. Bd. 316. 33 



514 M. M. EL-KERDAWY, M. N. TOLBA, and H. A. MOHARRAM 

R e a c t i o n  of 10-chloroacetylphenothiazine l e  w i t h  a m i n e s  

A mixture of 2 g (0.01 mole) of l c  and 0.03 mole of the appropriate amine in 20 ml of dry 
toluene was refluxed for 3 hours. The amine hydrochloride was filtered off, the organic layer was 
extracted with 1N HCI (3 x 20 ml), and the acidic extract neutralized with sodium carbonate 
solution. The precipitated solid was collected, washed with sodium carbonate solution and then 
crystallized from the proper solvent to give 3a-f as colourless crystals. 

Table 2 represents the physical and analytical data of compounds 3 a - f .  

10-(Hydrazinoacety1)plienothiazine 4 

A mixture of 2.8 g (0.01 mole) of Ic, 2 g (0.05 mole) of hydrazine hydrate (99-100%) and 
15 ml of ethanol was refluxed for 3 hours. The reaction mixture was left to  cool and diluted with 
water. The precipitated solid was filtered off, washed with water and then crystallized from etha- 
nol-water to  give 2.2 g (80%) of 4 as colourless needles that melted a t  175°C. 

C,,H,,K,OS (271.3) Calcd. C 61.95 H 4.77 N 15.48 S 11.79 
Foind C 61.99 H 4.79 N 15.49 S 11.81. 

10,10’-[Hydrazo-bis(methylenecarbonyl)]diphenothiazine 5 

A mixture of 5.5 g (0.02 mole) of 1 C, 0.4 g (0.01 mole) of hydrazine hydrate and 20 ml of etha- 
nol was refluxed for 3 hours. The reaction mixture was cooled, diluted with water and the precipi- 
tated solid was collected, washed with cold water and then crystallized from ethanol to  give 3.3 g 
(7696)  of 5 as colourless crystallized from ethanol to  give 3.3 g (76%) of 5 was colourless crystals, 
m.p. 207OC. 

C,,H2,N40,S, (5lO.G) Calcd. C 65.81 H 4.35 N 10.98 S 12.54 
Found C 65.74 H 4.27 N 10.90 S 12.44. 

4 -Am i n  0s  a 1 i c y  1 i c a c i d 2 - [ (p h e n o t h i  a z i n  - 1 0 - y 1 c a r b  o n  y 1) - m c t h y 11 h y d r a  z i d e 

A mixture of 2.7 g (0.01 mole) of 4, 1.8 g (0.01 mole) of ethyl 4-amino-2-hydroxybenzoate and 
20 ml of ethanol, was refluxed for 3 hours. The reaction mixture was cooled and diluted with water. 
The separated white solid was collected, washed with cold water and then crystallized from ethanol 
to  give 6 as colourless crystals that  melted a t  105°C. 

6 

C,1H,,N40,S (405.5) Calcd. C 63.12 H 4.48 N 13.80 S 7.89 
Found C 62.06 H 4.32 N 13.72 S 7.52. 

In a similar manner, p-[(4-methyl-2-quinolyl)amino]benzoic a c i d  2 - [ ( p h e n o -  
thiazinl0-ylca.rbonyl)methyl]hydrazide 7 was prepared from 4 (2.7 g; 0.01 mole) and 
ethyl p-[(4-methyl-2-quinolyl)amino]benzoate (3.1 g;  0.01 mole), as colourless crystals, m.p. 147°C 
(yield 85%). 

C,,H,,N,O,S (531.6) Calcd. C 70.11 H 4.75 K 13.19 S 6.33 
Found C 69.67 H 4.53 pu’ 13.35 S 6.49. 

R e a c t i o n  of 10-(hydrazinoacety1)phenothiazine 4 w i t h  a l d e h y d e s  

9 solution of 2.7 g (0.01 mole) of 4, 0.01 mole of the appropriate aldehyde and 60 ml of glacial 
acetic acid, was refluxed for 2-3 hours. The reaction mixture was cooled, poured onto crushed ice 
and the formed precipitate was collected washed several times with cold water and then crystallized 
from the proper solvent t o  give 8a-11 as colourless crystals. 

Table 3 represents the physical and analytical data of compounds 8 a-h. 
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Table 3 

Corn- M . P .  Yield Molecular Molecular Analysis (Calcd./Found) 

Hydrazones from 10-(hydrazinoacety1)phenothiazine 4 and aromatic aldehydes") 

pound OCb) % Formula Weight C H N 5 

8 a  157 79 C21H,,ClN,0S 393.4 64.18 4.11 10.69 
64.00 4.01 10.39 

b 163 59 C,,H,,N,O,S 404.4 62.42 4.00 13.87 
62.22 3.70 13.52 

e 170 59 C,,H,,N,O,S 375.4 67.26 4.58 11.21 
67.20 4.51 11.17 

d 175 77 CZ2HJX3O,S 389.5 67.93 4.93 10.81 
67.72 4.69 10.53 

e 179 62 C,,H1,N,O,S 391.5 64.51 5.42 10.75 
64.27 5.52 10.65 

f 169 57 C!23H22N40s 402.5 68.72 5.52 13.94 
68.20 5.19 13.70 

g 184 60 C,,H,,N,OS 419.5 65.93 5.16 10.03 
65.67 5.00 9.87 

h 167 42 Cl,H1,N,02S 349.4 65.37 4.34 12.04 
65.20 4.16 11.93 

8 )  IR  spectra of all compounds showed an absorption band a t  1620 cm-l (C=N]. 
b) Crystallization from ethanol. 

8.15 
8.12 
7.93 
7.59 
8.54 
8.38 
8.24 
8.16 
8.20 
8.12 
7.97 
7.87 
7.65 
7.45 

9.18 
9.08 
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