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ABSTRACT: A novel series of 4-thiazolidinone derivatives (5a-g) incorporating with 

Phenothiazine moiety via mannich reaction were synthesized by the reaction of 4-[Phenothiazin-

10-ylmethyl)-amino]-benzoic acid benzylidene hydrazide (4a-g) with mercapto acetic acid in the 

presence of anhy., ZnCl2.
 
The chemical structures of newly synthesized compounds were 

elucidated by IR, 
1
H NMR, 

13
C NMR, Mass spectral data. The compounds (5a-g) were evaluated 

for their anti tubercular activity against M. Tuberculosis H37Rv. Some of the compounds were 

showed appreciable anti-tubercular activity comparing with standard drug. Furthermore the 

compounds (5a-g) were screened for their antimicrobial activity against various bacterial and 

fungal strains.  
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INTRODUCTION: Since resistance of pathogenic bacteria towards available antibiotics is 

rapidly becoming a major worldwide problem, the design of new compounds to deal with 

resistant bacteria has become one of the most important areas of antibacterial research today. In 

addition, primary and opportunistic fungal infections continue to increase rapidly because of the 

increased number of immuno compromised patients. On the other hand, mycobacterium 

tuberculosis remains a dangerous cause of death in the world today. More over the development 

of drug resistant strains of mycobacterium species, has contributed to the in efficiency of the 

conventional anti tuberculosis therapy, thus it is still necessary to search for new anti microbial 

agents. 

 Thiazolidinones and their derivatives are an important group of heterocyclic compounds, 

which are having various biological activities in the areas of medicine and agriculture
i-ii

. The 

thiazolidinone nucleus also appears frequently in the structure of various natural products,  

notably thiamine compounds possessing cardiac and glycemic benefits such as triglitazone
iii

. 

Numerous thiazolidinone derivatives have shown significant bioactivities such as antidiarrhoeal 
iv

, anticonvulsant
v
, anti-cancer

vi
, antitubercular agents

vii-ix
, COX-1 inhibitor

x
, antihistamine

xi
, 

antimicrobial
xii

, antidiabetic
xiii

, anti-HIV
xiv

, Ca
2+

 channel blockers
xv

, PAF antagonist
xvi

, cardio 

protective
xvii

, anti-ischemic agents
xviii

. 
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 More over, phenothiazine derivatives are an important class of bioactive molecules. 

Which exhibit significant activities such as anti-tubercular
xix

, NMDA channel blockers
xx

, 

antimicrobial agents
xxi

. In view of the above findings it was thought of interest to accommodate 

thiazolidinone derivatives with phenothiazine moiety in a single molecular frame work. In this 

article we wish to report the synthesis of a new class of N-(4-Oxo-2-phenyl-thiazolidin-3-yl)-4-

[(phenothiazin-10-ylmethyl)-amino]-benzamide derivatives 5a-g (Scheme-I) from 4-

[Phenothiazin-10-ylmethyl)-amino]-benzoic acid benzylidene hydrazide derivatives and 

evaluated their in-itro antitubercular and anti microbial activity. 

 

EXPERIMENTAL SECTION 

 All melting points were measured on open capillary method. IR spectra were recorded for 

KBr disc on Schimadzu-8400 FTIR spectrophotometer. 
1
H NMR, 

13
C NMR spectra were 

measured on a Bruker Avance-II 400 spectrometer, operating at 400, 100.6 MHz respectively. 

Chemical shifts (δ) are reported in parts per million and TMS as an internal standard. Reactions 

were monitored by thin layer chromatography (TLC) on silica gel, plates were visualizing with 

ultraviolet light or iodine. Column chromatography was performed on silica gel 60(0.043-

0.06mm) Merck.. 

General procedure for the synthesis of 4-[(Phenothiazin-10-ylmethyl)-amino]-benzoic acid 

ethyl ester II: 

 A mixture of phenothiazine I (0.01 mole), formaldehyde 2.0ml and dioxane (25ml) was 

stirred at room temperature for ½h followed by the addition of Benzocaine (0.01 mole) it was 

refluxed and stirred for 4 hr on a oil bath. The solid separated out was filtered and dried. The 

solid was recrystallized from ethanol, to afford pure compound 2. (yield 74%) as a brown colour 

solid; m.p. 121°-24°c, IR (KBr, νmax, cm
-1

) 3087.11 (Ar-H) 3055.35 (C-H in hetero aromatic 

ring) 3340.68 (N-H),2943.18 (C-H in CH3),2907.16 (C-H in CH2),1307.73 (C-N), 697.12 (C-S); 
1
H NMR (400 MHz, δppm, DMSO-d6) δ: 6.72 (m, 8H, Ar-H), 6.49 (d, J = 9.1 Hz, 2H, Ar-H), 

7.01 (d, J = 9.1 Hz, 2H, Ar-H), 4.96(s,2H,N-CH2), (t, 3H, CH3) (q, 2H, CH2), 5.1 (s,1H,N-H);
13

C 

NMR (DMSO, 100MHz) δ;162.8 (C=0), 57.3 (CH2), 16.2 (CH3), 73.9(N-CH), 131.9 (Ar ),112.4 

(Ar ) 

General procedure for the synthesis of 4-[(Phenothiazin-10-ylmethyl)-amino]-benzoic acid 

hydrazide III. 

 A solution of the compound II (0.01 mole) in ethanol (25ml) and hydrazine hydrate (80% 

0.01 mole) was added. The reaction mixture was refluxed for 4h and then cooled. The solid 

product so formed was filtered washed with ethanol, dried and recrystallized from a mixture of 

DMF/EtOH (1: 2) to give compound 3. 

 Pale yellow crystals; yield 81% ; m.p. 207°-209°c, IR (KBr, νmax, cm
-1

) 3340.68 (N-H), 

3089.27 (Ar-H), 3054.93 (C-H str,, in hetero aromatic ring), 2907.16 (C-H str,, in CH2), 1685.81 

(C=0), 697.27 (C-S), 1307.73 (C-N); 
1
H NMR (400 MHz, δ ppm, DMSO-d6) δ: 6.69 (m, 8H, 

Ar-H), 6.21 (d, J=8, 2H, Ar-H), 7.13 (d, J=8.6 Hz, 2H, Ar-H), 4.91 (s, 2H, N-CH2), 5.12 (s, 1H, 

N-H), 8.4 (s, 1H, N-H). 

General procudure for the synthesis of 4-[(Phenothiazin-10-ylmethyl)-amino]-benzoic acid 

benzylidene-hydrazide IVa-g: 

 A mixture of the compound III (0.01 mole) and an equimolar amount of the appropriate 

aromatic aldehydes in 30ml methanol was refluxed for 6h in the presence of few drops glacial 

acetic acid then left to cool to room temperature. The solid deposited was collected, and 

recrystallized from ethanol to give compounds 4a-g. 
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 Yellow powder yield 71%; m.p. 260°-61°c, IR (KBr, νmax, cm
-1

); 3087.21 (Ar-H), 

3340.51 (N-H), 3054.27 (C-H in hetero aromatic ring), 2907.15 (C-H in CH2), 1685.81 (C=O), 

698.28 (C-S), 1307.16 (C-N), 1452.19 (C=N); 
1
H NMR (400 MHz, δ ppm, DMSO–d6) δ: 6.69 

(m, 12H, Ar-H), 5.17 (s, 2H, N-CH2), 6.27 (d, J=8.1 Hz, 2H, Ar-H), 7.09 (d, J=8.1 J, 2H, Ar-H), 

5.23 (s, 1H, N-H), 8.03 (5, 1H, N-H), 5.91 (5, 1H, =C-H), 3.25 (s, 6H, CH3); 
13

C NMR (DMSO, 

100 MHz) δ; 165.6 (C=O), 130.8 (Ar-C-H), 73.1 (HN-CH2), 66.3 (=CH), 107.8, 112.4, 127.9, 

118.6, (Ar) 

General Procedure for the synthesis of N-(4-Oxo-2-phenyl-thiazolidin-3-yl)-4-

[(phenothiazin-10-ylmethyl)-amino]-benzamide.Va-g: 

  A mixture of compound IV (0.01 ml) and thioglycolic acid (0.01 mol) was refluxed in 

methanol (40ml) for 8-10h in the presence of anhydrous, ZnCl2. After completion of reaction 

excess methanol was evaporated in vacuo, the resulting residue was neutralized with saturated 

NaHCO3 solution until CO2 evolution ceased. The solid product was washed with water, dried 

and recrystallized from ethanol to obtain the desired compound. 

N-[2-(4-Dimethylamino-phenyl)-4-oxo-2-thiazolidin-3-yl)]-4-[(phenothiazin-10-ylmethyl)-

amino]-benzamide Va: 

 This compound was obtained as dark yellow solid, m.p. 295°-97°c, IR (KBr, νmax, cm
-1

) 

3099.71 (Ar-H), 1685.84 (C=O), 3184.58 (N-H in O=C-N-H), 3342.75 (N-H str,,), 1305.85 (C-N 

str,, in amine), 1313.57 (C-N str,,, 3
0
 amine); 

1
H NMR (400 MHz, δ ppm, DMSO-d6) δ: 6.6-6.9 

(m, 12H Ar-H), 7.8 (d, J = 9.0 Hz, 2H, Ar-H), 4.87 (s, 2H, N-CH2), 3.7 (s, 2H, S-CH2), 7.57 (d, 

J=9.0 Hz, 2H, Ar-H), 8.74 (s, 1H, N-H), 3.09 (s, 6H, N(CH3)2); 
13

C NMR (DMSO, 100.6 MHz) 

δ:165.4 (C=O), 74.3 (CH2), 69.6 (C-H in ring), 154.7 (C=O in ring), 51.5 (CH2 in ring), 130.7, 

127.3, 105.7 (Ar-H). TOF MS ES m/z (%):567.24(M
+
, 100%),568.19(M

+1
,38.4%). 

         Physical and analytical data of synthesized compounds 5a-g were depicted in Table-1. 

N-[2-(4-Nitro-phenyl)-4-oxo-2-thiazolidin-3-yl)]-4-[(phenothiazin-10-ylmethyl)-amino]-

benzamide Vb: 

 This compound was obtained as dark yellow solid; m.p. 248°-51°c, IR (KBr, νmax, cm
-1

) 

3098.29 (Ar-H), 1661.18 (C=O), 3186.53 (N-H in O=C-N-H), 3342.75 (N-H), 1305.88 (C-N str,, 

in amine), 1541.18 (N=O), 657.75 (C-S); 
1
H NMR (400 MHz, δ ppm, DMSO-d6) δ: 6.71(m, 8H, 

Ar-H), 7.14 (m, 6H, Ar-H), 7-5 (d, J= 8.6Hz, 2H, Ar-H), 7.95 (s, 1H, N-H), 4.72 (s, 2H, N-CH2), 

3.68 (s, 2H, S-CH2-C=O),  5.91 (s, 1H, C-H in thiazolidinone ring),   
13

C NMR (DMSO, 100 

MHz) δ:165.7 (C=O), 74.3 (CH2), 69.0 (C-H in ring), 158 (C=O in ring), 51.5 (CH2 in ring), 

131.1, 126.7, 105.7 (Ar-H). TOF MS ES m/z(%):569.53(M
+
,100%), 570.15(M

+1
,38.3%). 

N-[2-(3, 4, 5-trimethoxy-phenyl)-4-oxo-2-thiazolidin-3-yl)]-4-[(phenothiazin-10-ylmethyl)-

amino]-benzamide Vc: 

 This compound was obtained as dark yellow solid; m.p.267°-68°c; yield 68%; (KBr, 

νmax, cm
-1

) 3099.71 (Ar-H), 3340.82 (N-H), 1263.42 (C- O – C str,,), 2904.89 (C-H in CH2), 

1282.71 (C-N str,,), 1651.11 (C=O). 

 N-[2-(4-Methyl-phenyl)-4-oxo-2-thiazolidin-3-yl)]-4-[(phenothiazin-10-ylmethyl)-amino]-

benzamide Vd: 

 This compound was obtained as dark yellow solid; m.p. 250°-53°c; yield 71%; IR (KBr, 

νmax, cm
-1

) 3099.71 (Ar-H), 1649.77 (C=O), 3342.75 (N-H str,, in amine), 3184.58 (N-H str,, in 

amide), 2904.89 (C-H  str,, in CH2), 1282.71 (C-N), 1415.80 (C-N str,,), 2941.54 (C-H str,, in 

CH3). 
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N-[2-(2-Chloro-phenyl)-4-oxo-2-thiazolidin-3-yl)]-4-[(phenothiazin-10-ylmethyl)-amino]-

benzamide Ve: 

 This compound was obtained as dark yellow solid; m.p. 217°-20°c; yield 65%; IR (KBr, 

νmax, cm
-1

) 3099.67 (Ar-H), 3341.23 (N-H), 3186.97 (N-H str,, in amide), 1091.08 (C-Cl) 

1643.15 (C=O), 2904.87 (C-H in CH
2
), 1282.66 (C-N); 

1
H NMR (400 MHz, δ ppm, DMSO-d6) 

δ: 6.95 (m, 8H Ar-H), 7.25 (m, 6H, Ar-H), 7.81 (d, J= 7.6 MHz, 2H, Ar-H), 4.98 (s, 2H, N-CH2), 

8.1 (s, 1H, O=C-N-H), 4.25 (s, 2H, S-CH2-C=O),  5.71 (s, 1H, C-H). 

N-[2-(4-Methoxy-phenyl)-4-oxo-2-thiazolidin-3-yl)]-4-[(phenothiazin-10-ylmethyl)-amino]-

benzamide Vf: 

 This compound was obtained as dark yellow solid; m.p. 261°-63°c; yield 68% ;IR (KBr, 

νmax, cm
-1

) 3099.71 (Ar-H), 3340.82 (N-H), 2904.89 (C-H str,, in CH2), 1685.84 (C=O), 

1263.42 (C-O-C in str,,), 1303.92 (C-N),  655.82 (C-S str,,); 
1
H NMR (400 MHz, δ ppm, 

DMSO-d6) δ: 6.55 (m, 8H Ar-H), 6.86 (d, J= 7.6 MHz, 2H, Ar-H), 2.54 (s, 3H, OCH3), 4.21 (s, 

2H, SCH2CO), 4.94 (s, 2H, NCH2);
 13

C NMR (DMSO, 100 MHz) δ: 164.8 (C=O), 74.6 (CH2), 

69.5 (C2-H in ring), 53.7 (CH2 in ring), 158.7 (C=O in ring), 131.1, 126.3, 107.6 (Ar-H). 

N-(4-Oxo-2-phenyl-thiazolidin-3-yl)-4-[(phenothiazin-10-ylmethyl)-amino]-benzamide. Vg: 

 This compound was obtained as dark yellow solid, m.p. 275°-278°c, yield 71% (KBr, 

νmax, cm
-1

), 3099.12 (Ar-H), 1641.16 (C=O), 3184.55 (N-H), 1305.83 (C-N), 2904.89 (C-H str,, 

in CH2), 671.44 (C-S), 3342.21 (N-H). 

 

Table-1: Physical and analytical data of synthesized compounds 5a-g. 
Compound  R  Yield 

(%) 

m.p 

( °c) 

Molformula/m.wt  C 

calcd(found) 

H 

calcd(found) 

N 

calcd(found) 

Va -N 

(CH3)2 

68 295-97 C31H29N5O2S2(567.72) 65.58(65.55) 5.15(5.13) 12.34(12.29) 

Vb 4-NO2 62.5 248-51 C29H23N5O4S2(569.95) 61.14(61.11) 4.07(4.03) 12.29(12.26) 

Vc 3, 4, 5-

OCH3 

68 267-68 C32H30N4O5S2(614.73) 62.52(62.48) 4.92(4.89) 9.11(9.08) 

Vd 4-CH3 71 250-53 C30H26N4O2S2(538.68) 66.89(66.86) 4.86(4.82) 10.40(10.37) 

Ve 2-Cl 65 217-20 C29H23ClN4O2S2(559.10) 62.30(62.27) 4.15(4.13) 10.02(10.00) 

Vf 4-

OCH3 

68 261-63 C30H26N4O3S2(554.68) 64.96(64.93) 4.72(4.69) 10.10(10.06) 

Vg H 71 275-78 C29H24N4O2S2(524.66) 66.39(66.36) 4.61(4.58) 10.68(10.64) 

 

Results and Discussion: 

Chemistry: The key intermediated 3 was required for the synthesis of title compounds and was 

prepared according to the procedure out lined in Scheme-I. Condensation of Phenothiazine I 

with benzocaine and formaldehyde gave 4-[(Phenothiazin-10-ylmethyl)-amino]-benzoic acid 

ethyl ester II with good yield. Compound II was then reacted with hydrazine hydrate to gave 4-

[(Phenothiazin-10-ylmethyl)-amino]-benzoic acid hydrazide III. The synthesis of 4-

[(Phenothiazin-10-ylmethyl)-amino]-benzoic acid benzylidene-hydrazide derivatives (IVa-g) 

were carried out by the condensation reaction between compound III, aromatic aldehydes under 

acidic conditions (Scheme-I). Compounds (IVa-g) were then reacted with thioglycolic acid in 

the presence of anhydrous Zncl2 to gave compounds Va-g in good to excellent yields. The 

structures of the synthesized compounds were confirmed by their IR, 
1
H NMR, 

13
CNMR, Mass 

spectral analysis. 
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 In the IR spectra of compounds Va-g disappearance of C=N absorption band at 

~1452.19cm
-1

, which was present in compound IVa-g confirmed the cyclization (or) 

involvement of α, β-unsaturated carbonyl system.  

 

 In the 
1
H NMR spectra of compounds (Va-g) were recorded in DMSO–d6. The signal 

due to the presence of S-CH2 group at 3.7ppm as a singlet along with N-CH2 group at 4.87ppm 

as a singlet confirmed the cyclic system of thiazolidinone derivatives.  

 

 In the 
13

C NMR spectra of compounds Va-g records in DMSO-d6. The signal due to 

C=O group of ring appeared at 158.7 ppm, as well as the disappearance of signal due to N=CH 

group appeared at 66.3 ppm which was present in compound IVa-g were confirmed the cyclic 

system of thiazolidinone system.  

 

 
1
H-NMR, 

13
C-NMR spectral data of these compounds are in good agreement with the 

formation of thiazolidinone ring. The mass spectra of compounds Va-j displayed M
+
/M

+1
 peaks, 

in agreement with their molecular formula.  

 

Scheme-1: Synthesis of compounds 5a-g. 
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Antimicrobial activity: 

 The newly prepared synthesized compounds Va-g were screened for their antibacterial 

activity against B. subtilis, B. thuringiensis, E. coli and P. aeruginosa strains. This activity was 

determined by the agar diffusion method and the compounds were dissolved in DMSO at 

concentration lmgm
-1

. The activity was compared with streptomycin and chloramphenicol 

standard drugs. 

  

 The antibacterial screening data depicted in Table-2 showed moderate activity of the test 

compounds, among the screened compound Vb, Ve in which thiazolidinone moieties bearing p-

nitro phenyl and o-Cl phenyl nucleus on carbon respectively showed high degree of activity 

against all the microorganisms employed. The activities of these two compounds are equal to the 

standard drug Chloramphenicol against B.subtilis (MIC 6.25 µg/mL). 

 

 The antifungal screening data depicted in Table-2 showed moderate activity of test 

compounds, among the screened Vc, Vf in which thiazolidinone derivatives bearing 3,4,5-

trimethoxy phenyl, and p-methoxy phenyl nucleus on carbon respectively showed high degree 

activity against all the microorganisms employed. 

 

            In this view compound Vc was equipotent to Treflucan against F.oxysporum (MIC 3.125 

µg/mL), while it's activity was 50% lower than Treflucan against B. fabae (MIC 6.25 µg/mL) 

and the compound Vf was 50% lower than Treflucan against B.fabae and F.oxysporum(MIC 

6.25 µg/mL).  

 

Table-2: Antimicrobial data of synthesized compounds 5a-g. 

 

Compounds MIC in µg/mL. and zone of inhibition (mm) 

Compound No. Bacteria  Fungi 

B.subtilis B.Thuringiensis E.Coli P.aeruginosa B.Fabae F.oxysporum 

Va 25(25-30) 12.5(31-36) 25(25-30) 50(19-24) 12.5(31-36) 25(25-30) 

Vb 6.25(37-42) 6.25(37-42) 12.5(31-36) 25(25-30) 50(19-24) 50(19-24) 

Vc 12.5(31-36) 25(25-30) 12.5(31-36) 25(25-30) 3.125(43-48) 3.125(43-48) 

Vd 50(19-24) 50(19-24) 100(13-18) 50(19-24) 12.5(31-36) 25(25-30) 

Ve 3.125(43-48) 6.25(37-42) 12.5(31-36) 12.5(31-36) 12.5(31-36) 25(25-30) 

Vf 25(25-30) 25(25-30) 50(19-24) 25(25-30) 6.25(37-42) 12.5(31-36) 

Vg 6.25(37-42) 12.5(31-36) 12.5(31-36) 25(25-30) 12.5(31-36) 12.5(31-36) 

Streptonycin  3.125(43-48) 6.25(37-42) 6.25(37-42) 6.25(37-42) - - 

Chloramphenicol 6.25(37-42) 6.25(37-42) 6.25(37-42) 6.25(37-42) - - 

Treflucan - - - - 3.125 3.125 

 

Evaluation of anti-tubercular screening  
 The synthesized compounds were evaluated for their anti tubercular activity. Drug 

susceptibility and determination of MIC of the test compounds against M.tuberculosis H37 RV 

was performed by agar micro dilution (L-J) method. Where two fold dilutions of each test 

compound were added into 7H10 agars supplemented with OADC and organism. The testing 

tubes were incubated at 37
0
c for 24h followed by streaking of M.tuberculosis H37Rv (5x104 

bacilli per tube). These cubes were then incubated at 37
0
c Growth of bacilli was seen after 30 

days of incubation. Tubes having the compounds were compared with control tubes where 
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medium alone was incubated with H37Rv. The concentration takes as active concentration of test 

compounds. Isoniazid was used as standard drug. The MIC levels of some active compounds 

against anti-tuberculosis, as can be seen from the Table-3 the results revealed that the 

compounds Vb, Ve showed broad spectrum anti tubercular profile against M. tuberculosis 

H37Rv. 

 

Table-3: Anti tuberculosis activity data of compounds 5a-g: 

 

Compound  MIC (µg/ml) 

Va   >25 

Vb   3.125 

Vc   >12.5 

Vd   >25 

Ve   >3.125 

Vf   12.5 

Vg   >6.25 

Isoniazid  0.20 

 

Conclusion: In conclusion our aim has been verified by the synthesis of thiazolidinones 

incorporating with phenothiazine moiety through various linkages of synergistic purpose. The 

obtained results clearly revealed that some of the compounds showed good activity against test 

bacterial and fungal organisms employed as well as some of the compounds showed promising 

activity against M.tuberculosis H37Rv.  
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