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Abstract: Phenothiazine are one of the heterocyclic compounds with very important
pharmacological activities. Phenothiazine is a benzo derivatives of thiazine now most
commonly used as an intermediate chemical in the manufacturing of various psychiatric
drugs.In this view there have been synthesized some novel dinitrophenothiazine derivatives
from chloronitrobenzene derivatives and with nitroaromatic amine derivatives in presence of
dimethylformamide with anhydrous potassium carbonate and copper powder. The product
formed here than reacted with sulphur and iodine in presence of diphenylether. The newly
formed dinitrophenothiazine derivatives showed better and marked antihistaminic activity.
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Introduction

In the heterocyclic system containing tricyclic ring which contain sulphur and nitrogen atom at five and ten
position respectively are very important class in medicinal chemistry. Phenothiazines are pharmaceutically very active and
potent compounds and possess numerous pharmacological activities.5, 6, 20 Their antibacterial, antifungal, antipsychotic and
antihistaminic etc. properties have been widely reported and also accepted successfully. The area of interest in
phenothiazine relevant compounds has given an enormous amount of research on new structural modification to improve
the wide spectrum of antibacterial and antihistaminic activity as well as to improve their bioavailability and therapeutic
index potential parameters (margin of safety).7,8,21 Chlorpromazine was one of the first compound used as a neuroleptic to
treat symptoms of psychosis. The earlier phenothiazine derivative, methylene blue, in addition to many other applications
has been used as a treatment for parasitic, bacterial and viral infections, for cancer treatment and most recently for the
treatment of dementia such as Alzheimer’s disease (AD).9

In this study the synthesis of several substituted dinitrophenothiazine derivatives based on the Ullman coupling of
chloronitrobenzene derivatives with different nitroaromatic amine derivatives takes place. It provided better yield.10, 11, 22.In
my research work the use of diphenylether used as specifically as a solvent decreases the reaction time period, increase in
the % yield and improves the purity and safety parameter up to a valuable extent. All the newly synthesized products have
been reported to give rise to remarkable and valuable antihistaminic activity, their antibacterial activity have been also
reported successfully.12, 23, 24

Experimental:

Chemical Scheme: All the compound of dinitrophenothiazine series will be prepared by the following chemical scheme
successfully.
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(Preparation of the compounds and their Antihistaminic Activity)
Formation of the products have been checked by thin layer chromatography (TLC) on silica gel-G plates of 0.5mm
thickness and spots were properly located by iodine. All the melting points were determined by capillary melting point
apparatus. All the newly synthesized compounds were characterized by IR (using the KBr pellets) and 1H NMR spectra
data dissolved in DMSO using TMS as an internal standard.

General Procedure for the Preparation of Dinitrophenothiazine derivatives (Product 1-7)
A mixture of chloronitrobenzene derivative and nitroaromatic amine derivative were added in dimethylformamide (DMF)
taking anhydrous potassium carbonate and copper powder as catalyst, then reflux for 2hours. The intermediate product has
been formed. This product is then treated with sulphur taking diphenylether as solvent and iodine has been added in small
amount. Then it was refluxed continuously for 7 hours.13, 25, 26. Then  the  final  product  has  been  formed  that  is
dinitrophenothiazine derivatives.

Similarly all the seven dinitrophenothiazine derivatives have been formed in this manner.

Physical Data of the compounds(Product1-Product7)

Compound R1 R2 Molecular formulae M.Range(0C) Yield (%)
Product1 2NO2 6NO2 C12H7N3O4S 210-212 55.1
Product2 2NO2 8NO2 C12H7N3O4S 215-217 57.4
Product3 2NO2 9NO2 C12H7N3O4S 217-219 60.8
Product4 4NO2 6NO2 C12H7N3O4S 207-209 64.2
Product5 4NO2 7NO2 C12H7N3O4S 214-216 56.2
Product6 4NO2 8NO2 C12H7N3O4S 208-210 62.3
Product7 4NO2 9NO2 C12H7N3O4S 218-220 57.2

IR and 1HNMR Spectral Data of the Compounds (Products 1-7)

Compounds IR (KBr pellets) cm-1 1HNMR
Product 1 3432-------N-H stretch

3334-----------N-H Asym. stretch
3095 (C-H stretch aromatic)
1625  (C= C stretch)
1521(C-S-stretch), 1349 (O-N-O stretch)

1HNMR(DMSO-D6-400MHz) 9.63-8.14 (brs, 2H-
H1&3), 8.11-7.95-(s,1H-H-7), 7.84-7.82 (s,1H-H-
4),7.68-7.66 (s,1H-H8)7.64-7.61(s,1H-H-9) & 2.53
(brd hump1H-NH)

Product 2 3432---NH stretch
3321-------- N-H Asym. stretch
3029 (C-H stretch aromatic)
1625 (C= C stretch)
1484 (C-S-stretch),1348 (O-N-O stretch)

1HNMR(DMSO-D6-400MHz)7.33-7.27(brs,2H H1 &
3), 7.25-7.24(brs,2H-H 7 & 9), 7.22-7.20 (s,1H-H-
4),6.92-6.90 (s,1H-H6), & 3.31 (brd hump1H-NH)

Product 3 3482---NH stretch 1HNMR(DMSO-D6-400MHz)7.34-7.32(brs, 2H-H1 &
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3362-------- N-H Asym. stretch
3107 (C-H stretch aromatic)
1631 (C= C stretch)
1471 (C-S-stretch), 1299 (O-N-O stretch)

3), 7.30-7.10 (s,1H-H-4), 7.08-7.06 (s,1H-H-6), 6.98-
6.96 (s,1H-H-7) & 3.51 (brd hump1H-NH)

Product 4 3482---NH stretch
3361-------- N-H Asym. stretch
3220 (C-H stretch aromatic)
1637 (C= C stretch)
1481 (C-S-stretch),1182 (O-N-O stretch)

1HNMR(DMSO-D6-400MHz) 8.94 (s, 1H-H3), 8.56
(s,1H-H-1), 7.64 (s,1H-H-8),7.35-7.11(s,1H-H-9, &
3.40 (brd hump1H-NH)

Product 5 3457---NH stretch
3354-------- N-H Asym. stretch
3224 (C-H stretch aromatic)
1606 (C= C stretch)
1465 (C-S-stretch), 1309(O-N-O stretch)

1HNMR(DMSO-D6-400MHz) 8.24-8.18 (brs,2H-H-6
&8 ),8.16-7.91(s,1H-H-3), 7.89-7.69 (s,1H-H-1), 7.67-
6.68 (s,1H-H-2), 6.57-6.55(s,1H-H-9)  & 3.36 (brd
hump1H-NH)

Product 6 3487---NH stretch
3326-------- N-H Asym. stretch
3012 (C-H stretch aromatic)
1614 (C= C stretch)
1337 (C-S-stretch), 1157(O-N-O stretch)

1HNMR(DMSO-D6-400MHz) 7.37-7.35 (brs, 2H-H 6
&7),7.33-7.12 (s,1H-H 3)7.10-7.08 (s,1H-H-1), 6.98-
(s,1H-H-2), 6.96 (s,1H-H-6) & 3.32(brd hump1H-NH)

Product 7 3412---NH stretch
 3319-------- N-H Asym. stretch
 3031 (C-H stretch aromatic)
 1589 (C= C stretch)
 1489 (C-S-stretch), 1234 (O-N-O  stretch)

1HNMR(DMSO-D6-400MHz) 7.37-7.35 (s,1H-H-3),
7.33-7.30(s,1H-H-8), 7.24-7.12 (s,1H-H-1),7.10-7.09
(s,1H-H-2), 6.98 (s,1H-H-6), 6.96 (s,1H-H-7) &
2.47(brd hump1H-NH)

Estimation of Antihistaminic Activity

The products (1-7) were evaluated for their anti-histaminic activity on guinea pig ileum.Guinea pig of either sex
400-500 g were used in this study. These animals were sacrificed by stunning and exsanguination. The abdomen were
opened with scissors and lifted the caecum to trace the illeo-caecal junction. A required length of the long ileal portion was
cut, removed and immediately placed on the watch glass containing tyrode solution.14,15, 34 Then the mesentery was
trimmed and with gentle care the contents of the ileum were cleaned by pumping the tyrode solution into the lumen of the
ileum. The ileum was cut into segments of 2 to 3 cms,length. One piece of ileum was taken and a thread was tied to the top
&bottom ends without closing the lumen and the tissue was mounted in the organ bath containing tyrode solution,
maintained at 370C and bubbled with oxygen air. A tension of 0.5 g is applied and tissue is allowed to equilibrate for 30
minutes before adding drugs to the organ bath.32,33

The concentration dependent Response due to histamine were recorded using frontal writing lever. A contact time
of 30 seconds and 5 minutes are kept for proper recording of the responses. Initially histamine dose was given with a
concentration of 0.1 µg/ml, 0.4 µg/ml and 0.8 µg/ml.From that0.4 µg/ml concentration was selected as sub-maximal dose.
16, 17,27,28,31

Test Solution Preparation: 10 mg of each test compound was dissolved in DMSO solvent. Different solutions were
made with DNS (Dextrose Normal Saline), solution to get a concentration of 0.1 µg/ml, 0.2µg/ml, 0.4µg/ml and
0.8µg/ml.The responses were recorded on a kympograph.The graph was plotted taking a concentration of the test or
standard on X-axis and % inhibition on Y-axis. The % inhibitions were calculated and values are shown in the table given
below.17,18, 19,29

% histamine inhibition=a-b÷a×100, Where a=height of histamine response (in cm)

b=height of the test or standard response (in cm)

% Histamine inhibition of newly synthesized Dinitrohenothiazine derivatives

                                % inhibitionSample code
0.1 µg/ml 0.2 µg/ml 0.4  µg/ml 0.8 µg/ml

BN1 4.3 10.2 21.1 42.1
BN2 11.2 25.4 49.1 65.25
BN3 10.2 27.3 43.8 57.2
BN4 7.1 20.8 32.35 48.56
BN5 6.1 19.7 27.9 48.41
BN6 9.1 22.21 31.8 46.81
BN7 2.4 10.2 42.7 56.7
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Results and Discussions
The seven novel dinitrophenothiazine were synthesized by coupling of chloro nitrobenzene derivative and

nitroaromatic amine derivative in presence of dimethylformamide (DMF), copper powder and anhydrous potassium
carbonate. In final step the intermediates have been   treated with sulphur powder and very small amount of iodine taking
Diphenylether as a solvent. The finally prepared dinitrophenothiazine compounds were purified by recrystallization or
columnchromatography. The structure of the newly synthesized compounds were characterized on the basis of their
spectral data.

The newly synthesized compounds showed moderate to considerable antihistaminic activity. Among the seven
dinitrophenothiazine  derivatives  the  main  electron  withdrawing  substituents  that  is  2,  8  &  2,  9  and  4,  9
dinitrosubstitutedphenothiazine compounds (Product 2, product 3 and product7) showed better antagonistic activity.
Although the other remaining compounds also possess marked antihistaminic activities.

The significant outcome of the study is the emergence of dinitro groups with phenothiazine nucleus as promising
anti-histaminic agents. A further extension of this study in future may contribute to the development of other useful
antihistaminic agents.These dinitrophenothiazine derivatives can also helpful to possess other types of biological activity.

Conclusion
It is concluded from the scheme that it is appropriate and efficient method for the synthesis of substituted

dinitrophenothiazine with excellent yield that have been developed now. Other related libraries are under investigation. In
conclusion the antihistaminic activity of dinitrophenothiazine derivative showed wide spectrum of activity exhibiting an
equal inhibition of the histamine. The some compounds possessing activity almost equal to the reference drug like
Diphenhydramine, promethazine etc.Some newer synthesized compound like compound C Compound D and Compound G
showed  up to great extent activity at 0.8µg/ml  equal to the known reference drug like diphenhydramine and promethazine
etc. The compound C and compound D as well as compound G showed nearby equal growth inhibition of histamine when
compared with the standard drug Diphenhydramine and promethazine (65.25, 57.2 and 56.7).

              It can be stated that these derivatives are promising new antihistaminic agents in treating allergic disorders. The
present result is worth noticing because in recent years increasing rates of antihistaminic resistance among community for
treating allergic disorders. It is observed that introduction of a chloro group at para position increases the activity
exceedingly then ortho and meta position. So finally it is concluded that the synthesized compounds were evaluated for
antihistaminic activity by standard procedures with slight modifications and the results are compared with a known
standard drugs. Therefore finally it is concluded that the newly synthesized dinitrophenothiazine derivatives showed
prominent antihistaminicpotential but some compounds also possesses potent antimicrobial activities  besides the
antihistaminic activity. By the conclusion we can also plan to do further studies on this series of compounds for diverse
types of pharmacological activities.

Acknowledgement
Authors are thankful to the Department of Pharmaceutical Sciences Bhimtal Campus Bhimtal, Kumaun

University Nainital for provide me proper and adequate facilities to carry out my research work. The authors is highly
grateful to the Head of Department Pharmaceutical Sciences Professor S.P.S.Mehta for providing me the necessary and
enough research facilities to upgrade research knowledge in an adequate and in a competent manner.

References

1. K.Pluta, B.M.Miobawska, M.Jelen, Recent progress in biological activities of synthesized phenothiazine,
European journal of Medicinal Chemistry 46(2011)3179-3189.

2. S.Darvesh, I. R. Pottie, K.V.Darvesh, R.S. McDonald, R.Walsh,S.Conrad,A.Penwell D.Mataijia, E Martin;
Differential binding of phenothiazine urea derivatives to wild-type human cholinesterases & butylcholinesterases
mutants, Bioorganic &Medicinal Chemistry 18(2010) 2232-2244.

3.  A.B. Siddiqui, G.G.Dubal,V.H.Shah; Synthesis, Characterization & Antimicrobial profile of Substituted 1,3-
Dinitrophenothiazines, International journal of Synthesis & Characterization(1)(2008) 95-101.

4.  M.J.Ohlow, B.Moosmann, Foundation review: Phenothiazine: the seven lives of pharmacology’s first lead
structure,    Drug Discovery Today 16(3/4) (2011) 119-131.

5. Y.Mizuno,K. Sato,T Sano, R. Kurihara, T. Kojima, Y. Namakwa, A. Ishii,Y.Katsumata, Identification &
characterization of 17 phenothiazine compounds by capillary high-performance liquid chromatography/fast atom
bombardment mass spectrometry, Legal medicine4(2002)207-216.

6.  M.A.Eghbal, S.Tafazoli, P.Pennefather, P.J.O.Brien, Peroxidase catalyzed formation of cytotoxic prooxidant
phenothiazine free radicals at physiological pH., Chemico-Biological Interactions151 (2004)43-51.

7. Y.S.Sadanandam,  M .M. Shetty, A. B. Rao, Y. Rambabu,10H-Phenothiazines: A new class of enzyme inhibitors
for inflammatory diseases. European Journal of Medicinal Chemistry44 (2009) 197-202.



Dheeraj Bisht et al /International Journal of ChemTech Research, 2016,9(7),pp 255-259. 259

8.  M.A.Eghbal, S.Tafazoli, P.Pennefather, P.J.O, Peroxidase catalyzed formation of cytotoxic prooxidant
phenothiazine free radicals at physiological pH. Chemico-Biological interaction151 (2004)43-51.

9. G.A.Silva, L.M.M.Costa, F. C. F. Brito,A.L.P.Mirnda, E.J.Barreiro,C.A.M.Fraga, New class of potent
antinociceptive & antiplatelet 10H-phanothiazine-1-acylhydrazone derivatives. Bioorganic & Medicinal
Chemistry12 (2004)3149-3158.

10.  P.Karmakar, A.T.Natarajan, R.K.Poddar, U.B.Dasgupta, Induction of apoptosis by Phenothiazine derivatives in
V79 cells. Toxicology Letters125 (2001)19-28.

11. Bo Wen, M.Zhou,Metabolic activation of the phenothiazine antipsychotics chlorpromazine and thioridazine to
electrophilic iminoquinone species in human liver microsomes and recombinant P450s.,Chemico-Biological
Interactions181(2009)220-226.

12. Yoshiaki Isbe, katsumi  Kubota,Hirotaka Miyachi,Masanori Tobe,Masako Onishi,Yoshiaki Isobe,Synthesis &
structure-activity relationships of phenothiazine carboxylic acids having pyrimidine-dione as novel histamine
H1antagonists.,Bioorganic & Medicinal Chemistry Letters19(2009)2766-2771.

13.  Sultan Darvesh et al., Selective reversible inhibition of human butyrylcholinesterse by aryl amide derivatives of
phenothiazine, Bioorganic & Medicinal Chemistry 15(2007) 6367-6378.

14.  Sultan Darvesh et al., Differential binding of phenothiazine urea derivatives to wild-type human cholinesterase &
butyrylcholineterase mutants, Bioorganic & Medicinal Chemistry 18(2010)2232-2244.

15.  Attila Bende & Ioan Turcu, Nitrogen Substituted Phenothiazine Derivatives: Modelling of Molecular Self-
Assembling., international journal of Molecular Sciences12 (2011)3102-3116.

16.  Lorian V et  al., Antibiotics in laboratory Medicine, Fourth edition Williams & Wilkins  Baltimore.(1996),51-56.
17. J.P.Raval, Kishore R.Desai, Synthesis & antimicrobial activity of new triazolopyridinyl phenothiazines,

(2005)ARKIVOC (xiii) 21-28.
18.  S.Kumar, D.N.Srivastava,S.Singhal,V.Saini,A.K.Seth,Antimicrobial activity of 10H-Phenothiazine-1 carboxylic

acid Hydrazide  acid hydrazide derivatives(2007)Vol-2,Issue-2,Suppl-1,ISSN:40-48.
19.  S.A.Rahaman, Y.Ragjendra, K.Bhuvaneshwari, Kumar, Synthesis and antihistaminic activity of novel Pyrazoline

derivatives; (2010)Vol.2, No.1, 16-20.
20. A Thakur., Pusp Raj S.Gupta, Design ,Synthesis,SAR,Docking and antibacterial evaluation: Aliphatic amide

bridged 4-aminoquinoline clubbed 1,2,4-triazolo derivatives, InternationalJournal of ChemTech Research,
2016,9(3),575-588.

21.  A Verma., Pathak Prateek, Piperazine bridged 4-aminoquinoline 1, 3, 5-triazine derivatives: Design, Synthesis,
Characterization and antibacterial evaluation, International Journal of Chem Tech Research, 2016, 9(4), 261-269.

22.  R Sethi. Mamta Ahuja, Synthesis, Characterization and Antibacterial Activity of Cobalt Complex of 2-Pyrazoline
with Pyridinyl Moiety, International Journal of ChemTech Research, 2016, 9(1), 35-40.

23.  A A Napoleon., Review on recent developments and biological activities of 2, 4-thiazolidinediones, International
Journal of PharmTech Research, 2016, 9(3), 429-443.

24. Shree Devi M.S.,SathiyaRajeswaran P,GC-MS, FT-IR Analysis and Anti-Bacterial Study of Bioactive Compounds
of Chundaivattral Chooram –A Siddha Poly Herbal Formulation, International Journal of PharmTech Research,
2015, 8(10), 204-209.

25.  N Prashant. K.Ravi.Kumar, Green Synthesis of Benzimidazole Derivatives: An Overview of Bulk Drug Synthesis,
International Journal of PharmTech Research, 2015, 8(9), 60-68.

26.  R Merugu. Swetha Garimella, Synthesis and Biological Activities of Pyrimidine: A Review, International Journal
of PharmTech Research, 2015, 8(6), 88-93.

27.  K Ajay Kumar. M.Govindaraju, Pyrazolines: Versatile Molecules of Synthetic and Pharmaceutical Applications-A
Review, International Journal of PharmTech Research, 2015, 8(1), 313-322.

28.  N Sabrinathan. Samraj Sridharan,Synthesis of Pyrimidine substituted 1,2,3-triazole Derivatives Via Click
Reactions and its Biological Evaluation, International Journal of PharmTech Research, 2014-2015, 7(6), 2573-
2579.

29.  TAnusuya. K.Pandian, Facile Synthesis of Fe3O4Ag Magnetic Nanoparticles and Their Application in Detection of
Pathogenic Microorganism International Journal of PharmTech Research, 2014-2015, 7(2), 769-779.

30.  P.N.Balaji., D.Ranganyakulu, Anthelmintic and Anti-microbial activities of synthesized heterocyclic pyrazole and
its derivatives from fluoro substituted hydrazino benzothiazole International Journal of PharmTech Research,
2014, 6(7), 1970-1975.

31. H Narayan., Sadhana Singh Sagar,Evaluation of Antimicrobial activity of silver nanoparticles synthesized by green
goutInternational Journal of ChemTech Research,2015, 8(3), 975-980.

32.  AChauhan., P.K.Sharma, Pyrazole: A versatile moiety, International Journal of ChemTech Research, 2011, 3(1),
11-17 .

33. NS Splanki. KS Yaduvanshi, Synthesis And Antimicrobial Activity of Di (Substituted Phenyl)-2 Pyrazoline
Derivatives, International Journal of PharmTech Research, 4(4), 1464-1470.

34.  R Kumar., Mohd.Shahar Yar, Triazole as Pharmaceutical Potentials. International Journal of PharmTech Research,
5(4), 1844-1869.

*****   *****


