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2-1 Synthesis of 10H Phenothiazine (1):- 

A mixture of diphenylamine (1.69 g, 0.01 mol), sulfur (0.64g, 0.02 

mol) and trace amount of iodine was heated in sand bath maintained at 

250-260 °C for 5 hours. The reaction mixture was cooled and dissolved in 

hot ethanol; the solution was added to water. The formed yellow 

precipitate was filtered and recrystallization from ethanol m.p. (185°C), 

yield 80%.  

 

2-2  Synthesis of N10- (chloro acetyl) phenothiazine (2):- 

To a solution of phenothiazine (1.99 g, 0.01 mol) in dry benzene 

(20 ml) chloroacetyl chloride (1.13 g, 0.01 mol)  in dry benzene (10 ml) 

containing triethylamine (1ml) was added with continuous stirring .The 

mixture was refluxed on water bath for 9 hours. The solvent was distilled 

to give residue which was washed with 5% sodium bicarbonate to remove 

the acid impurities. The yellow crystal was crystallized from ethanol m.p. 

(109-110 °C), yield 75%. 

 

2-3 Synthesis of N-[N10-(acetyl phenothiazine)] hydrazine 

(3)(140):- 

To a solution of [(chloroacetyl) phenothiazine], (2.76g, 0.01 mol) 

in absolute ethanol (25ml.), hydrazine hydrate (0.5 ml, 0.5 g, 0.01 mol) 

was added with continuous stirring and the resulting mixture was refluxed 

on a water-bath for 3 hours. After cooling the mixture, yellow precipitate 

was formed. The precipitate was filtered and recrystallized from ethanol 

m.p. (164-166°C) yield 94%. 

 

General methods for synthesis of compounds 
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2-4 Synthesis of potassium N10-(acetyl phenothiazine) 

dithiocarbazate (4) (141):- 

         A solution of N-[N10-(acetyl phenothiazine)] hydrazine (2.71g , 0.01 

mol) and carbon disulphide (0.5 ml, 0.76 g, 0.01 mol) in absolute ethanol 

(25 ml) containing  KOH  (0.56 g, 0.01 mol) was refluxed on a water bath 

for 1 hour. The solvent was removed and the solid salt which had been 

formed, cooled and washed with cold ether, dried to give pale- yellow 

crystals m.p. (280-282 °C), yield 90%. 

 

2-5 Synthesis of N10-(4- amino-3 -mercapto-[1H]-1,2,4- triazin-5- yl) 

phenothiazine (5)(141):- 

A mixture of the salt (4) (1.16 g 0.003 mol) dissolved in water (5 ml) 

and hydrazine hydrate was add (0.15 ml, 0.15g, 0.003 mol) was refluxed 

with stirring for 4 hours. The contents were cooled, diluted with water 

and acidified with HCl. The precipitate was collected by filteration, and 

washed with water m.p. (75-78°C), yield 87%. 

 

2-6 Synthesis of N10- (acetyl phenothiazine) thiosemicarbazide 

(6) (142):- 

To a solution of [(chloro acetyl) phenothiazine] (1.38 g, 0.005 mol) 

in absolute ethanol (30 ml), thiosemicarbazide (0.455 g, 0.005 mol) was 

added. The mixture was refluxed for 3 hours after cooling the precipitate 

was filtered and pale brown precipitate was formed m.p. (302-305°C), 

yield 47 %. 
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2-7 Synthesis of N10-(3-mercapto-[1H, 6H]-1, 2, 4-triazin-5-yl) 

phenothiazine (7) (143):- 

Compound (6) (3.30 g, 0.01 mol) was dissolved in NaOH (20 ml, 

2N) and refluxed for 4hours. The reaction mixture was cooled and 

acidified with acetic acid. The solid precipitate was washed by 5% 

sodium bicarbonate, water and then filtered; m.p. (195-196°C), yield 

53%. 

 

2-8    Synthesis of  N10-(acetyl phenothiazine) thiourea (8)(142):- 

To a solution of [(chloroacetyl) phenothiazine] (1.38 g, 0.005 mol) 

in absolute ethanol (30 ml), thiourea (0.38 g, 0.005 mol) was added. The 

mixture was refluxed for 3 hours. After cooling the precipitate and 

filtering, white precipitate was obtained m.p. (188-190 °C), yield 45%. 

 

2-9  Synthesis of N10-(2-amino-1, 3-thiazol-5-yl) phenothiazine 

(9) (143):- 

Compound (8) (0.316 g, 0.001 mol) was dissolved in cold 

concentrated sulfuric acid (10 ml). The reaction mixture was refluxed for 

overnight, and then the mixture was cooled and poured onto ice-cold 

water, neutralized by 5% sodium bicarbonate to remove the acid 

impurities. The precipitate was filtered and washed with water and 

recrystllized from ethanol, blue precipitate was obtained, decomposed 

(120 °C), yield 64%  
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2-10   Synthesis of N10-(2-mercapto-[5H]-1, 3- imidazol-4-yl)] 

phenothiazine (10) (143):- 

Compound (10) was prepared by the same method described for 

the preparation of compound (7). Brown precipitate was obtained m.p. 

(201-202°C), yield 49%. 

 

2-11 Synthesis of N10-[(2-([5H]-1, 3-imidazol-4-yl) hydrazine] 

phenothiazine (11) (144):-  

Compound (11) was prepared by the same method described by the 

preparation compound (3). Silver precipitate was obtained m.p. (172-

173°C), yield 82%. 

 

2-12 Synthesis of Schiff’s   bases compounds {N10-([5H]-1, 3-

imidazol-4-yl) hydrazone] phenothiazine} [12-14] (145):- 

To a solution of compound (11) (1.48 g, 0.005 mol) in absolute 

ethanol (25 ml), appropriate aldehyde (0.005 mol) was added. The 

mixture was refluxed for 4-5 hours and cooled. The precipitate was 

filtered and recrystallized from appropriate solvent .The physical 

properties of compounds (12-14) are listed in table (3-1). 

 

2-13 Synthesis of N [N10-(acetyl phenothiazine)]-4-nitrophenyl         

hydrazine (15) (146):- 

Compound (15) was prepared by the same method for the 

preparation of compound (3), using (1.46 g, 0.01 mol) 4-nitrophenyl 

hydrazine instead of hydrazine. Orange precipitate was formed, m.p. 

(141-142°C), yield 96%. 
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2-14 Synthesis of 4N [N10-(acetylphenothiazine)]-1-phenyl-3-

p-nitro phenyl semicabazide (16) (147):- 

To a solution of compound (15) (1.9 g ,0.005 mol) in absolute 

ethanol (20ml), phenyl isocyanate (0.59 g, 0.005 mol ) was added with 

continuous stirring and the mixture was refluxed for 5 hours .The reaction 

mixture was cooled and the formed solid was filtered off , washed with 

petroleum ether (80-100) °C . Dark yellow precipitate was formed m.p. 

(158-160°C), yield 93 %. 

 

2-15 Synthesis of N10-(3-N-phenyl-4-pbromophenyl-2-hydroxy-4-

oxazolin-2-yl)acetylphenothiazine-2N-nitrophenylhydrazine 

(17) (148):- 

To a solution of compound (16) (1.02g, 0.002 mol) in (30 ml) 

ethanol, p-bromo phenancyl bromide (0.55 g, 0.002 mol) was added. The 

reaction mixture was refluxed for 8 hours, cooled and neutralized with 

ammonium hydroxide solution. The precipitate was filtered off, washed 

with water, and petroleum ether (80-100) was used for recrystallization, 

m.p. (135-137°C), yield 84%.  

 

2-16 Synthesis of Aryl Amino acetyl N10-phenothiazine (18-23) (149):- 

To a solution of N10-(chloroacetyl) phenothiazine (1.38 g, 0.005 

mol) in absolute ethanol (20 ml), appropriate amine (0.005 mol) was 

added gradually and the reaction mixture was refluxed for 24 hours. The 

excess of ethanol and amine were recovered by distillation. The solid 

product was filtered, washed with sodium bicarbonate 5% and water. The 

physical properties of compounds are listed in table (3-2). 
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2-17 5-Amino-[3H]-1, 3, 4-thiadiazol-2-thione (24) (150):- 

Potassium hydroxide (2.24 g, 0.04 mol) was dissolved in absolute 

ethanol (20 ml) and carbon disulfide (3.62 g, 4.57 g, 0.06 mol) was added 

to the solution. After the addition of carbon disulfide, thiosemicarbazide 

(3.38 g, 0.04 mol) in absolute ethanol (20 ml) was added and the mixture 

was stirred and refluxed for 6 hours. Most of the residue was dissolved in 

water (15 ml) and carefully acidified with concentrated hydrochloric acid 

(3.5 ml). The precipitate was filtered off to give (24). The crude product 

was washed with cold water and the pale yellow solid was recrystllized 

from ethanol, m.p. (230-231) °C, lit.  (150) (230-232), yield 92%.   

 

2-18 Synthesis of N10-(acetyl-5-amino-[3H]-1, 3, 4-thiadiazol-2- 

thione)phenothiazine (25) (150):- 

To a solution of N10-(chloroacetyl) phenothiazine (1.38 g, 0.005 

mol) in absolute ethanol (25 mol), triethyl amine (2ml, 0.3 g, 0.005 mol) 

was added with stirring followed by the addition of compound (24) 

(0.66g, 0.005 mol) to the reaction mixture which was refluxed for 24 

hours .Triethyl amine hydrochloride was filtered off, the solution was 

concentrated to one-third of its original volume and carefully treated with 

concentrated hydrochloride acid. The white precipitate was collected by 

filtration and recrystllized from 95% ethanol, m.p. (175-177°C), yield 

97%. 

 

 

 



 
I 

Republic of Iraqi 

Ministry of Higher Education  

And Scientific Research  

Al-Nahrain University  

College of Science  

Department of Chemistry  

 

Synthesis of 

 Heterocyclic Derivatives of N- Substituted 

Phenothiazine 

 

 

A thesis  

Submitted to the College of Science 

Al-Nahrain University  

In partial fulfillment of Requirements 

For the Degree of Master of Science in  

Chemistry 

 

 

By  

Zahraa Sabah Saeed Al-Taie 

B.Sc. (Al-Nahrain University 2002) 

 

 

 

July 2005                                           Jamadi Al-Aker   1426 

 

 



 
II

 

I certify that this thesis was prepared under my 

supervision at Al-Nahrain University, College of Science, as 

a partial fulfillment of the requirement for the degree of 

Master of Science in Chemistry.  

 

 

Signature:                                                                                          

Advisor: Dr. Sawsan H.Shawkat 

Date:     

                                                         

In view of the available recommendation, I forward this 

thesis for debate by the examining committee.    

 

 

                             Signature: 

                             Name:  

                     Head of Chemistry Department 

                   College of Science 

                   Al-Nahrain University 

               

                     Date:  

 

 



 
III

 

We, the examining committee, certify that we have read 

this thesis and examined the student in its contents and that, 

in our opinion, it is adequate with “             ” standing as a 

thesis for the degree of Master of Science in Chemistry. 

 

Signature:                              Signature: 

Name:                                     Name: 

Date:                                       Date: 

Member                                   Chairman                                                                

 

Signature:                             Signature: 

Name:                                    Name: Dr.Sawsan H.Shawkat 

Date:                                      Date: 

            Member                                    Supervisor 

                      

Approved by the University Committee of Graduate Studies. 

 

Signature: 

Name: Dr.Laith Abd Al-Aziz 

Dean of College of Science  

Al-Nahrain University 

Date: 

 



 
IV

                       ACKNOWLEDGEMENTS  

 

I wish to express my sincere gratitude and great 

appreciation to my Supervisor Dr. Sawsan H. Shawkat for her 

guidance and her encouragement throughout this work. 

 

Many thanks are due to the Department of Chemistry, 

College of Science, at Al- Nahrain University for providing the 

facility which helped in accomplishing this research. 

 

Also I would like to express my gratitude to Mr.Yahya 

Kamaal Al-Baiati for his assistance. 

 

My thanks are extended to all friends that helped me in 

my research.   

 

 

 

 

 

 

 

 

 



 
V

 

 

The aim of the present work is the synthesis of new derivatives of N-

substituted 10H phenothiazine. 

To obtain these derivatives, the diphenylamine was chosen as the 

starting material which was heated for 5hrs. with sulfur in presences of 

iodine, it gave the phenothiazine (1). 

1- Reaction of phenothiazine with chloro acetyl chloride gave N10- (chloro 

acetyl) phenothiazine (2), which was treated with hydrazine hydrate to give 

N10- (acetyl phenothiazine) hydrazine (3) which is the desired product. The 

hydrazine derivative (3) was reacted with carbon disulfide in presence of 

KOH to give potassium N10-(acetyl phenothiazine) dithiocarbazate (4) which 

was refluxed with hydrazine hydrate to give N10-(4-amino-3-mercapto-[1H]-

1,2,4- triazin-5-yl)] phenothiazine (5). 

 

2- N10-(3-mercapto-[1H,6H]-1, 2, 4-triazin-5-yl) phenothiazine (7) was 

obtained from the reaction of phenothiazine (1) with thiosemicarbazide to 

give N10-(acetyl phenothiazine) thiosemicarbazide (6) which suffered 

intramolecular cyclization when refluxed with basic media ( 2N NaOH) for 

3hrs. to give triazine derivative (7).  

 

3- Treatment of phenothiazine (1) with thiourea gave N10-(acetyl 

phenothiazine) thiourea (8), which was used for the preparation of two types 

of heterocyclic derivatives: 

A- The compound N10-(2-amino-[5H]-1, 3-thiazol-5-yl) phenothiazine (9) 

was synthesized by the intramolecular cyclization of thiourea derivative (8) 

which was refluxed with conc. H2SO4 for overnight.  

 

Abstract 
 



 
VI

B- N10-(2-mercapto-[5H]-1,3-imidazol-4-yl) phenothiazine (10) was 

synthesized by the intramolecular cyclization of thiourea derivative  (8) 

through its reflux with (2N NaOH) for 3hrs. 

 

4- Synthesis of N10-[2-([5H]-1, 3-imidazol-4-yl) hydrazine] phenothiazine 

(11) was obtained from the reaction of compound (10) with hydrazine hydrate.  

 

5- Schiff’s bases: compounds {N10-[(2-[5H]-1, 3-imidazol-4-yl) hydrazone] 

phenothiazine [12-14]} have been synthesized from the reaction of 

compound (11), with different aromatic aldehydes.  

 

6- N-[N10-(acetyl phenothiazine)]-4-nitrophenyl hydrazine (15) was 

synthesized by the reaction of N10-(chloro acetyl) phenothiazine (2) with 4-

nitrophenyl hydrazine, which then was treated with phenylisocyanate to give 

4N [N10-(acetyl phenothiazine)]-1-phenyl-3-p-nitrophenyl semicarbazide 

(16).  

 

7-N10- (3- N- phenyl-4- p- bromophenyl-2- hydroxy-4- oxazolin-2- yl) acetyl 

-2N-nitrophenyl hydrazine (17) was synthesized by the intermolecular 

cyclization of compound (16) with 4-bromophenancyl bromide. 

 

8- Aryl amino acetyl N10-phenothiazine (18-23) were obtained from the 

reaction N10-(chloro acetyl) phenothiazine (2) with different aromatic amines 

under refluxing condition.  

 

 



 
VII

9- 5-Amino-[3H]-1, 3, 4-thiadiazole-2-thione (24) was obtained from the 

reflux of carbon disulfide with thiosemicarbazide in presence KOH/abs. 

EtOH for about 6hrs.   

 

10- N10-(acetyl-5-amino-[3H]-1, 3, 4-thiadiazole-2-thione) phenothiazine 

(25) was synthesized from the reaction of compound (2) with 5-Amino-

[3H]-1, 3, 4-thiadiazole-2-thione (24) under refluxing condition for 24hrs.  

 

All prepared compounds were identified using FTIR technique, 

melting points and thin layer chromatography.  
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3-1 10H phenothiazine (1). 

      10H phenothiazine was obtained from diphenylamine which initially 

converted to phenothiazine (1) by its reaction with sulfur in presence of 

iodine as catalyst at (250-260) ºC. 

                         

 

      

   

 

The FTIR spectrum of phenothiazine showed strong stretching bands 

at 3338 cm-1 for (NH), band at 3050 cm-1 for (ν C-H) aromatic, at (1568.0 

and 1596.9) cm-1 assigned to the aromatic system (C=C) stretching and at 

690 cm-1  for (C-S-C) as shown in fig 1. 

 

3-2  N10-(chloro acetyl) phenothiazine (2). 

When chloro acetyl chloride was refluxed with 10H phenothiazine in 

dry benzene it gave the corresponding N10-chloro acetyl phenothiazine (2). 

 

 

 

 

 

 

The FTIR spectrum showed the disappearance of NH band of 

phenothiazine and appearance of strong (C=O) stretching band at 1691.5cm-1 

in addition to(C-H) aliphatic stretching bands at (2960 and 2856.4) cm-1. 
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Bands at (3090 and 1575.5) cm-1 for (ν C-H) and (ν C=C) aromatic. Also 

bands at 651.9 cm-1 represent (C-Cl) (151) and at 763.8 cm-1 for (γ C-H) as 

shown in fig 2.          

 

3-3 N-[N10- (acetyl phenothiazine)] hydrazine (3). 

 To synthesize the new heterocyclic N10-substituted compound 

(triazine), the hydrazine (3) was seen a suitable route for this synthetic 

approach. So when N10-chloro acetyl phenothiazine was refluxed with 98% 

N2H4.H2O it gave the expected hydrazine derivative (3).   

               

 

 

 

 

FTIR spectrum showed bands at 3336.6 cm-1 and 3200 cm-1 which were 

assigned to the asymmetric and symmetric stretching bands of (NH2) and 

(NH) groups, and at 1666.4 cm-1 for (C=O). Bands at (3053.1 and 1598.9)cm-1 

which were due to aromatic (C-H) and (C=C) stretching, respectively, and at 

1471.6 cm-1  for (N-H) bending as shown in fig 3. 

 

3-4  Synthesis of Potassium N10-(acetyl phenothiazine) dithiocarbazate 

(4). 

 When N10-acetyl phenothiazine hydrazine was refluxed with carbon 

disulfide in presence of KOH, it gave a salt of Potassium acetyl 

phenothiazine dithiocarbazate (4). 

N

S S

N

+  N2H4.H2O abs.EtOH

CH2
 __ NHNH2COCH2

 __ ClCO
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  FTIR spectrum showed a broad stretching band at 3452.3 cm-1 for 

(NH-NH). Bands for (C=S) appeared at 1330.8 cm-1 (151) and at 1622 cm-1 for 

(C=O).  

The cause of a broad band of (NH-NH), and a broad band of   (C=O) 

is the formation of H-bonding between (NH) and (C=O) to from stable six 

memberd ring hydrogen bonding as shown in structure [3.1], all these bands 

are shown in fig 4. 

 

 

                                           

 

 

 

 

     Structure [3.1]  
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3-5 N10-(4- amino-3 -mercapto-[1H]-1,2,4- triazin-5- yl)phenothiazine (5). 

The title compound (5) was synthesized according to reaction scheme 

(1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

                                                 

 

Scheme (1) 
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The reaction of salt (4) with 98% N2H4.H2O under refluxing condition 

lead to intramolecular cyclization through the loss of H2O giving the desired 

amino-thio-triazine derivative (5), the formation of (5) may be visualized by 

the following mechanism: -  
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 The structure of amino-thio-triazine derivative (5) was confirmed by 

FTIR. FTIR spectrum showed strong stretching bands at (3400 and 3278.8) 

cm-1 for asymmetric and symmetric NH2, weak band at 3150.0 cm-1 for (ν N-

H), 2580.0 cm-1 (ν S-H), 1639.4 cm-1 (ν C=N), 1328.9 cm-1 (C=S). IR 

spectrum also showed characteristic of aromatic bands at 3091.7 cm-1 and 

1595cm-1 for(C-H) aromatic and (C=C), respectively, as shown in fig 5.  
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3-6  N10- (acetyl phenothiazine)thiosemicarbazide (6). 

Reaction of thiosemicarbazide with N10-chloroacetyl phenothiazine 

(2) under reflux condition, gave N10-acetylphenothiazine thiosemicarbazide 

(6).  

 

 

 

 

 

 

The structure of (6) was confirmed by FTIR. FTIR spectrum showed 

bands at (3370 -3130) cm-1 for asymmetric and symmetric stretching (NH2, 

NH); (ν C-H) aromatic is over laped with (ν N-H). Bands at (2985.6 and 

2715.6) cm-1 for aliphatic (C-H) stretching. Amide I band for (ν C=O) 

appeared at 1662.5 cm-1 and at 1330.8 cm-1 for (C=S) as shown in fig 6.  
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3-7 N10-(3-marcapto-[1H,6H]-1,2,4-triazin-5-yl)phenothiazine (7). 

 The reaction of thiosemicarbazide (6) with 10% NaOH under 

refluxing condition affected intramolecular cyclization through the loss of 

H2O giving the desired thio triazine derivative (7), the formation of (7) may 

be visualized by the following mechanism: -  

 

 

 

 

 

 

 

 

 

 

 

 

The structure of thio-triazine derivative (7) was confirmed by FTIR. The 

FTIR spectrum showed bands at 3276.8 cm-1 for (NH) stretching, 3085.9 cm-1 

(C-H aromatic), 2954.7 cm-1  (C-H aliphatic), 1635.5 cm-1  (C=N), 1500.5 cm-1 

(C=C),  2704 cm-1  (S-H), and 1388.7 cm-1 (C=S) as shown in fig (7). 
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3-8  N10-(acetyl phenothiazine) thiourea (8). 

 The refluxing of N10-chloro acetyl phenothiazine with thiourea in 

absolute ethanol gave compound (8). 

 

abs.EtOH

S

N

CH2
 __ ClCO

 __ C__ NH 2

S

H2N+

S

N

CH2
      NHCO __

 C __

S

  NH2  

  

FTIR spectrum showed a split broad bands at (3300-3138)cm-1 which 

was assigned to the asymmetric and symmetric stretching bands of (NH2) and 

(NH) groups, at 1722.3 cm-1 for (C=O), at 1330.8 cm-1(C=S) and bands at  

(2997.0 and 1625.9) cm-1 which were due to (C-H) and (C=C) stretching of 

aromatic system, respectively, and at 1471.6 cm-1  for (N-H) bending as 

shown in fig 8.  
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3-9  N10-(2-amino-1, 3-thiazol-5-yl) phenothiazine (9). 

Treating N10-acetyl phenothiazine thiourea with conc.H2SO4 under 

reflux condition affected intramolecular cyclization through the loss of H2O 

giving the amino-thiazole derivative (9), the formation of (9) may be 

described by the following mechanism:- 

 

The FTIR spectrum of compound (9) showed the disappearance of the 

(C=O) band of compound (8) at 1722.3 cm-1 and appearance of bands at (3280 

and 3170.10) cm-1 for asymmetric and symmetric stretching bands of (NH2), 

the band at 1606.6 cm-1 due to (ν C=N), also a band appeared at 752 cm-1 for 

(C-S-C) (152), the characteristic aromatic bands at 3074.3 cm-1 for (ν C-H) 

aromatic, and 1566.1 cm-1 for (ν C=C) aromatic, and at 1488.9 cm-1 for  (N-H) 

bending as shown in fig (9). 
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3-10 N10-(2-mercapto-[5H]-1,3-imidazol-4-yl)]phenothiazine (10). 

The reaction of thiourea derivative (8) with 10% NaOH under 

refluxing condition affected intramolecular cyclization through the loss of 

H2O giving the desired thio- imidazole derivative (10), the formation of (10) 

may be explained by the following mechanism:- 

 

 
 

FTIR spectrum of compound (10) showed the disappearance of (C=O) 

band of the starting compound (8) at 1722.3 cm-1  and appearance of bands at 

3321.2 cm-1 for (ν N-H), 1639.4 cm-1 for (C=N), [2922.0 cm-1, 2852.5 cm-1 

for asym. and sym. (CH) aliphatic], 1323.1 cm-1 for (C=S), and also the 

characteristic aromatic bands at 3091.7 cm-1 for (C-H) aromatic and 1581.5 

cm-1 for (C=C) as shown in fig (10). 
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3-11 N10-[(2-([5H]-1, 3-imidazol-4-yl) hydrazine]phenothiazine (11).  

 When imidazole compound (10) was refluxed with 98% hydrazine 

hydrate it gave the expected imidazole hydrazine (11).   

 
 

 

 

 

 

The structure of hydrazine derivative (11) was confirmed by FTIR 

spectroscopy. The FTIR spectrum showed bands of compound (11) at 

(3446.6 and 3334.7) cm-1 which were assigned to the asymmetric and 

symmetric bands of NH2 and NH group, a band at 1629.7 cm-1 for 

(C=N).The FTIR spectrum also showed the characteristic aromatic bands at 

3100 cm-1 due to (CH aromatic), and 1583.4 cm-1 (C=C) as shown in fig 11.  

 

3-12 Schiff’s base compounds: {N10-([5H]-1,3-imidazol-4-yl) 

hydrazone]phenothiazine [12-14]}.  

The last step of this series was the synthesis of Schiff base compounds 

[12-14] by the reaction of imidazole hydrazine derivative (11) with different 

aromatic aldehydes in absolute ethanol solution.  
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The table (3.1) shows melting points, percent yields, colors and chemical 

formula of compounds [12-14]. 

 

Compd. 
No. 

Compd. 
structure 

M.P. 
°C 

Yield 
% color 

Chemical 
formula 
(Mol.wt) 
(g/mol) 
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140 

 
 

63 

 
 

Pale 
green 

 
 

C20H15N5S2 
(347) 
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The structures of Schiff's base compounds were confirmed by their 

FTIR spectra. 

 

Table (3.2) shows FTIR absorption bands of compounds [12-14] as in 

figures [12-14]. 

 

Compd. 
No. Ar group 

Fig 
No. 

(ν N-H) 
cm-1 

(ν C-H) 
cm-1  

aromatic 

(ν C-H) 
cm-1  

aliphatic 
 

(ν C=N) 
cm-1 
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cm-1 

12 CH
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3040.0 w 
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OH

HO

CH

 

13 3224.8 s 

 
Overlap 
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2931.6 w 1616.2 s 

(O-H) 
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3463.9 

s.b. 
 

(C=C) 
1515.9 m 

 
14 

 

S
CH
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3377.1 s 
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1591.2 s 
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1510 
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3-13 N [N10-(acetyl phenothiazine)]-4-nitropheny hydrazine (15). 

To synthesize new heterocyclic N10-substitued compound (oxazoline), 

the hydrazine derivative (15) was a suitable root for this synthetic approach. 

So when N10-(chloro acetyl) phenothiazine (2) was treated with 4-

nitrophenyl hydrazine under refluxing condition, it gave the expected 

hydrazine derivative (15).  

 

 

FTIR spectrum showed two bands at 3274.9 cm-1 and 3217.0 cm-1 

which were assigned to (NH-NH) group, 1683.7 cm-1 for (C=O), 2890 cm-1 

and 2821.7 cm-1 for (ν C-H aliphatic). The FTIR spectrum also showed 

characteristic aromatic bands at 3091.7 cm-1 for (C-H aromatic) and 1608.5 

cm-1 for (C=C). Other bands that were present in the FTIR spectrum are 

asymmetric and symmetric stretching bands of NO2 at (1500.5 cm-1 and 

1342.4 cm-1), respectively, all these bands of compound (15) are shown in 

fig 15.      
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3.14  4N [N10-(acetyl phenothiazine)]-1-phenyl-3-p-nitro phenyl 

 semicabazide (16). 

The reaction of phenyl isocyante with hydrazine derivative (15) under 

refluxing condition gave semicabazide derivative (16). 

 

 

The structure of semicabazide derivative (16) was confirmed by FTIR 

spectroscopy. The FTIR spectrum showed two stretching bands for (NH, 

NH) group at (3315.0cm-1 and 3282.6cm-1). Two other bands at (1681.8 cm-1 

and 1640.0cm-1) for the two carbonyl groups, asymmetric and symmetric 

starching band of NO2 appeared at (1502.4cm-1 and 1328.9cm-1) all these 

bands are shown in fig (16). 
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3.15 N10-(3-N-phenyl-4-pbromophenyl-2-hydroxy-4-oxazolin-2-          

yl) acetylphenothiazine-2N-nitrophenylhydrazide (17). 

The title compound (17) was synthesized according to reaction 

scheme (2). 

 

 

Scheme (2) 

 

The reaction of compound (16) with p-bromophenancyl bromide 

under refluxing condition affected on intermolecular cyclization through SN2 

mechanism giving the desired 4-oxazoline derivatives (17). 
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The formation of (17) may be posses by the following mechanism:- 

 

        The structure of oxazoline derivative was confirmed by FTIR 

spectroscopy. FTIR spectrum showed a broad  band of (O-H) group at 3470 

cm-1, strong sharp band of N-H at 3317.3 cm-1, asymmetric and symmetric  

(C-H) aliphatic at (2910 cm-1 and 2858.3 cm-1), band of (C=O) at 1690 cm-1, 

(C=C) for heterocyclic and aromatic system at 1641.3 cm-1, 1593.1 cm-1, 

(receptivity), stretching band of (C-O-C) at 1245 cm-1 (151), band of C-Br at 

550 cm-1 (151), and asymmetric and symmetric (NO2)  (1454.2 cm-1, 1336.6  

cm-1) as shown in  fig 17. 
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3-16 Synthesis of Aryl Amino acetyl 10-phenothiazine (18-23). 

  Condensation of N10-chloro acetyl phenothiazine (2) with different 

aromatic amines produced various Aryl Amino acetyl H10-phenothiazine 

(18-23):- 

 

 
 
 
 
 

 
 

Table (3.3) shows the physical properties (melting points, percentage 

yields, colors) and molecular formula of Aryl Amino Acetyl 10-

phenothiazine (18-23). 

 

Compd. 

No. 

Compd. 

structure 

M.P.   

°C 
% color 

Molecular 

formula 

(M.wt)(g/mole) 
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Table (3.4) shows FTIR absorption bands of compounds [18-23] as 
shown in figures [18-23]. 
 

 
 

Compd. 

No. 
Ar group 

Fig 

No. 

N-H 

cm-1 

C-Hcm-1 

aromatic 

C-Hcm-1 

aliphatic 

 

C=O 

cm-1 

C=C 

cm-1 

Other 

Bands cm-1 

18 
Br

 

 

18 3370.5 3050 
2922-

2854.5 
1680 1614.3 

p-

disubstitution 

810 

19 

 

CH3
 

 

19 3357.8 3045 
2923.9-

2852.5 
1672.2 1589.2 

p-

disubstitution 

798.5 

20 

 

OCH3
 

 

20 3440.8 3064 
2933.5-

2860.2 
1700.4 

Overlap 

with 

C=O 

m-

disubstitution 

746.4 

21 N
Ph

 

21 ___ 3014 2929.7 1712.7 1580 ___ 

22 
NO2

NO2

 

22 3377.1 3010 
2949-

2860 
1693.4 1587.3 

NO2 

1500.5- 

    1309.6 

23 

 

N

N
H

N

 

23 
3220 

3112.9 
2990 

2920-

2854.4 
1687 1550 

(C=N) 

1649 
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3-17 N10-(acetyl-5-amino-[3H]-1, 3, 4-thiadiazol-2-thione) 

         phenothiazine (24-25). 

Compounds (24 and 25) were synthesized according to reaction 

scheme (2).  

 

Scheme (2) 

 

The reaction of thiosemicarbazide with carbon disulfide in presence 

potassium hydroxide under refluxing condition then neutralization by HCl 

gives [5-amino-[3H]-1, 2, 3- thiadiazole-2-thione] (24). The purity and 

structure of thiadiazole derivative (24) was confirmed by FTIR. The FTIR 

spectrum showed bands of compound (24) at 3394.5 cm-1 and 3274.9 cm-1 

which assigned to asymmetric and symmetric stretching bands of NH2 and 
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NH groups, 1596.9 cm-1 for (C=N), 1326.9 cm-1 for (C=S), and 742.5cm-1 for 

(C-S-C) as shown in fig 24. 

        

When compound (15) was refluxed with N10-(chloro acetyl) 

phenothiazine (2), N10-(acetyl-5-amino-[3H]-1, 2, 3 - thiadiazole - 2- thione) 

phenothiazine (25) was formed. It is logical to assume that the alkylation 

step involves SN2 mechanism as outline below:- 

 

 
 

 

      

 

The FTIR spectrum showed the purity and the bands of compound 

(25), at the region 3296.1 cm-1 which assigned to (N-H), 3107 cm-1 for (C-H) 

aromatic, at 1664.4 cm-1 for (C=O) at 1629.7 cm-1 for (C=N) , and at 1579.6 

cm-1 for (C=C) as shown in fig 25.  

 

 

 

 

 

 

 

 

 

 

 

 

NN

S
NH2 SH

S

N

CH2
 __ ClCO +

..

S

N

CH2
 __CO

NN

S
NH SH



 Result & discussion                                                                                    Chapter Three                                                                           

 

                              91

 

F
ig

u
re

 (
24

):
 in

fr
ar

ed
 s

p
ec

tr
u

m
 o

f 
co

m
p

o
u

n
d

 (
24

).
 



 Result & discussion                                                                                    Chapter Three                                                                           

 

                              92

 

F
ig

u
re

 (2
5)

: 
in

fr
ar

ed
 s

p
ec

tr
u

m
 o

f 
co

m
p

o
u

n
d

 (
25

).
  



 39

 
 
 
 

1- Melting points were recorded using a Gallen Kamp melting point 

apparatus and are uncorrected.  

2- The FTIR spectra in the range (4000-400) cm-1 were recorded using KBr 

disc on FTIR 8300 Shimadzu spectrophotometer (Japan). 

3- Thin layer chromatography (T.L.C.) was performed on aluminum sheets 

precoated with silica-gel F254. Spots were detected with iodine vapour. TLC 

was used for checking the purity of compounds.  

   Apparatuses  
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1- Cyclization between the two functional groups (SH and NH2) of 

compound (5) by using different cyclization reagents to form new 

heterocyclic ring.   
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2- Formation of triazole derivative by acylation of compound (7) (153).    
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3- Alkylation (154) of compound (9) and formation new heterocyclic ring (155).   
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Phenothiazine is known to possess many pharmacological properties, 

so the aim of the present work was to synthesize heterocyclic rings known to 

possess pharmacological properties, such as 1,2,4-Triazine, Thiazole, 

Imidazole, Oxazoline, and 1,3,4-Thiadiazole ,rings attached to N10-

phenothiazine, hoping they may increase the biological activity of 

phenothiazine. 

 

Schiff bases also known to contribute in pharmacological activities, so 

there different types of Schiff bases were synthesized.      

   

 

Aim of the work 
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  الأهداء
  اهدي ثمرة جهدي المتواضع هذا 

   وآل بيته الطاهرين  سيد المرسلين محمد  الى

  الى الروح التي ساندتني في مسيرة العلم  

  والدي                                                    

  دربي    تالى الشمعة التي انار 

  والدتي                                                    

  الى رياحين حياتي

  اخي و اخواتي                                             

  الى كل من ساندي وساعدني

  زميلاتي                                                     
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��ت �د�دة �$���  �#ثا��دف �ن ھذا ا�ذرة �	و&� �ھو �#&�ر �ر

 '��.�-ن طر�ق ا�+��ر )١(ز�ن�#�ث �م �#&�ر ا�)��و'��، ز�ن����رو��ن ا�)��و'��

�ر�ت �/  ���ل ا��ن .�ل ���-د و��دة �2س ��-�ت	�ا0�ود�ن �و�ود ا�

 

�ورو ا�����ل(- N10 �	ط� ا�����ل �ورا�دو�ور �/ ا�)��و'�ز�ن �)�-ل - ١ (

ا�����ل (- N10�	ط� ا���.�  ا����دراز�ن�/  �4	���� -�د وا�ذي، ز�ن�����و'�

�ر�ت�/  )٣()�-ل �$���ت ا����دراز�نو�� .)٣( ھ��دراز�ن) ز�ن�����و'� '��.� ا�

�و����وم�ر �م �#& �ر�ونN10 – )�'ز) ز�ن��ا�����ل ���و���و�ن ، )٤(�ت '��.� '��و

 - ٣-ا���و( -N10 ��	ط�  	��ا� �طر��� ا��+	�د ا���.� ا����دراز�ن 'م ��)�-ل �/

��و   ).٥(ز�ن �����و'�) ا�ل-٥-�را�ز�ن– ٤،٢،١- [1H]-  ��ر

 

��و-٣( –N10�#&ر  - ٢  )7(ز�ن ��'����و) ا�ل-٥- �را�ز�ن [6H,1H]-4,2,1--��ر

) ز�ن��ا�����ل ���و'�(  N10-��	ط�ا�'��و����ر��زا�د �/  ز�ن��ا�)��و'� �ن �)�-ل,

-�د &���  #��� �ن �دا2ل) ٦(#�ث �	��� ا��رب ،  )٦(ا�'��و����ر��زا�د 

��	ط� �$���ت   ��دة '=ث ��-�ت  (2N NaOH )�/ �#�ط >�-دي  �+	�ده

  ). ٧(ا��را�ز�ن 

  

'��و ) ز�ن��ا�����ل ���و'�(  N10-�	ط�      ا�'��و �ور�� �/  ز�ن��ا�)��و'� �	���� - ٣

  :������� �$���ت ا�#���� ا�	�ل ��#&�ر �و-�ن �ن وا�ذي ��� (8) ,  �ور��
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 دا2ل��#&ر �ن ا� )٩( ز�ن�����و'�) ا�ل - ٥-'��ول - ٣،١-  [5H]-ا���و-٢(-N10 -أ

�وم  ��دة H2SO4) (�#�ط #��&� -�د �+	�ده �/ ) ٨(���رب  ا�#��� ا�&���

��ل.  

��و - ٢(- N10 -ب �#&ر �ن )١٠(ز�ن �����و'�) ا�ل-٤-ا��دازول -٣،١- [5H]-��ر

  ��دة ) (NaOH>�-دي -�د �+	�ده �/ �#�ط ) ٨(ا�#��� ا�دا��2 ���رب   ا��دا2ل

  .'=ث ��-�ت

  

��و - ٢([ -N10 ��#+ول -�� - ٤ ] از�نھ��در )ا�ل-٤-ا��دازول -٣،١- [5H]-��ر

 . ا���.� �/ ا����دراز�ن) ١٠(�رب ا�)�-ل �� ) ١١(ز�ن �����و'�

  

��و - ٢([-N10 {:$�ف>وا-د  - ٥ ]ھ��درازون)ا�ل- ٤-ا��دازول-٣،١- [5H]-��ر

  .���2)� ارو����� �/ أ�د����داد )١١(�#&ر �ن �)�-ل ا��رب  )١٤- ١٢(ز�ن �����و'�

  
٦ - ]N N10-)�'ن �#&ر) ١٥( ن�ھ��دراز ��رو���ل�� - ٤ -  ] )ز�ن��ا�����ل ���و�

وا�ذي �	د ، ����رو���ل ھ��دراز�ن -٤ز�ن �/ �����و'�) �ورو ا�����ل(- N10  �)�-ل

-���ل - 1- ] )ز�ن��ا�����ل ���و'�(-4N N10[ �����ت ��	ط� زو ����ل اذ�ك �	��ل �/ 

  ).١٦(زا�د ��ر���ل ��������ر - ��را

  

٧ -  N10-)٣--N ل���-p- رو�و ���ل�  -٢-�� ا���ل) ا�ل-٢- وزو��نا – ٤ -ھ��درو

�#&ر �ن ا��دا2ل ا�#��� ا��2ر��  ) ١٧( ھ��دراز�ن����ر���ل  -N٢- ز�ن�����و'�

�رو���د�رو�و ������ل  - ��را�/ ) ١٦(���رب .  

  

) ٣(ا��رب  �ن �)�-ل )٢٣-١٨(ز�ن �����و'� - N10  و ا�����ل�ار�ل ا�� �#&ر  -٨

  .)��/ ا����ت ارو����� ���2



 vi

  

5]- ٢- ��ا�-٥ا�����  - ٩H٢-�زول��� -٤،٣،١ - [- �������� ) ٢٤( ل �� ���  !

�ر�ت ا�'��و����ر��زا�د �و�ود �و����وم ھ��درو���د ا��ذاب ��  �/�ر�ون '��.� ا�

  .ا0�'��ول ا�=��.� ��دة ��� ��-�ت

  

١٠ - N10- )٢-�و��ا -٥-ا�����ل -[5H] -1 ،ز�ن�����و'�) '��ول-٢- '���زول - ٤،٣ 

5]- ٢- ��ا� -�٥/) ٢(�#&ر �ن �)�-ل ا��رب  )٢٥(H٢-�زول��� -٤،٣،١ -  [- 

���  .*�وف ا�)'&�  و�� ة �م �����#" ) ٢٤( ل
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