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ABSTRACT

In the present study a series of novel Schiff bases which containing the Phenothiazine nucleus were synthesized
(PD-1 to PD-10) by the condensation of the compounds N-methyl-10H-phenothiaz ne-3-carbaldehyde and different
acylhydrazides in methanol and glacial acetic acid. All the synthesized compounds have been characterized by using
elemental analysis, FT-IR, *H NMR, **C NMR spectroscopy and further supported by mass spectroscopy. Purity of
all the compounds has been checked on thin layer chromatographic plate and HPLC technique. All the synthesized
compounds were tested for their invitro antibacterial and antioxidant activities by agar diffusion plate method and
DPPH free radical scavenging assay methods. All the synthesized compounds exhibited significant to moderate
antibacterial and antioxidant activities. The results revealed that compound PD-7 exhibited significant antioxidant
activity and the compounds PD-2, PD-5 and PD-8 exhibited good activity against Saureus, E.coli, P. aeruginosa
and B.subtilis and moderate activity against K. pneumonia. These compounds can be further exploited to get the
potent lead compounds. The detailed synthesis and the antimicrobial screening of the new compounds are reported.

Keywords: Schiff bases, Phenothiazine, DPPH, Antioxidant,idatterial

INTRODUCTION

Increasing the resistance of microorganisms toectly available antimicrobial drugs is the majousa of
morbidity and mortality throughout the world. Thdevelopment of newer antimicrobial drugs is stilldemand.
The compounds carrying Azomethine functional gres€=N— which are known as Schiff bases have gained
importance in medicinal and pharmaceutical fields tb the most versatile organic synthetic interiated and also
showing a broad range of biological activities, lsuas antitubercualr[1,2], anticancer[3-5], analgiésv¥],
anti-inflammatory[8,9], anticonvulsant[10,11], dmcterial[12], antifungal[13] antioxidant[14, 15]and
anthelmintic[16] activities. The Schiff bases amod intermediates for the synthesis of many het@tacring
systems. The chemistry of Phenothiazine and itsdfuseterocyclic derivatives has received consideratiention
owing to their synthetic and effective biologicadportance. In view of these and continuation of lbiatogically
active molecules, we are hereby report the syrghefssome new Schiff bases bearing Phenothiazingeand their
invitro antioxidant and antibacterial studies.

MATERIALS AND METHODS

Melting points were determined in open capillarypes and are uncorrected. Formation of the compowads
checked by TLC on silica gel-G plates of 0.5 mntkhess and spots were located by iodine and UM. ligt
compounds were purified by recrystallization withitable organic solvents. IR spectra were recorded
Brooker-ALPHA FT-IR instrument using KBr pellet rhed. Mass spectra were recorded on Shimadzu
GC-MS-QP-2010 model using direct inlet probe teghei ‘H NMR and *C NMR was determined in CDgI
solution on a Bruker Ac 400 MHz spectrometer. Budf the synthesized compounds was checked by HPLC
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Agilent. The results are in agreements with thacstres assigned. Elemental analysis of the allsihmthesized
compounds was carried out on Euro EA 3000 elememtalyzer and the results are in agreements with th
structures assigned.

Preparation of N-alkyl phenothiazine:

Phenothiazine (1.0 mmol), iodoethane or iodometh@®@ mmol) and DMF (30 ml) were added in a 50 ml
two-necked round bottom flsak. The solution was med to 75C, treated portion-wise with potassium
tert-butoxide (1.5 mmol) and then stirred at’@0for 24 h. After the reaction has proceeded to pletion (as
monitored through TLC), the reaction mixture wasled to room temperature and poured into ice waier then
extracted with chloroform (75 ml) and dried over,8i@,. Crude gelly like material obtained by removing th
solvent were purified by column chromatography Imexathyl acetate (4:1) to give N-alkyl phenothiaziras a
white solid (yield: approx. 80%).

Preparation of N-alkyl-10H-phenothiazine-3-carbaldéyde:

Phosphorus oxychloride (POLK4.1 mmol) was taken in a two neck round bottdesk and to that 4.7 mmol of
freshly distilledN,N-dimethylformamide was added drop wise % @nder nitrogen atmosphere. A solution of (1.0
mmol) of N-alkylphenothiazine dissolved in dichletbane 30 ml was added drop wise to PADBAF complex at
30°C. The reaction mixture was stirred al@Cor 16h. After the reaction reached completiomiitored through
TLC), the reaction mixture was cooled to room terapge and poured into ice water. The obtained uméxivas
neutralized with NaHC@and then extracted with chloroform (75 ml) andedriover NagSQ,. The solvent was
evaporated by vacuum distillation. The crude produas purified by column chromatography hexaneletlogtate
(3.5:1.5) to yield product in the rage of 78-81%.

Preparation of N'-((10-alkyl-10H-phenothiazin-3-yl) methylene)benzohydrazide (PD-1 to PD-10A mixture of

N-alkyl-10H-phenothiazine-3-carbaldehyde (1 m.nasiyl heterocyclic acetohydrazide (1 m.mol) in medh@s ml

and 1 ml of glacial acetic acid were added in arb@®ound bottomed flask. The resulting solution wefuxed for

3-4 hours. The progress of the reaction was mawidtdyy thin layer chromatography. After completiohttoe

reaction, the mixture was allowed to cool to ro@mperature and the solid separated was filteredraffwashed
with excess of methanol (40 ml) and dried at roemgerature.

N'-((10-methyl-10H-phenothiazin-3-yl)methylene)benahydrazide (PD-1): An equimolar amount of compound
N-methyl-10H-phenothiazine-3-carbaldehyfle m.mol) and benzohydrazide (1 m.mol) in methahdl ml and
glacial acetic acid 0.5 ml were added and the i@acivas carried out as per general procedure. Golum
chromatographic purification by eluting with hexéethyl acetate (3:2) provided the title compound;PM
212-218C; IR (KBr) vmayx 3446, 3188, 3026, 2960, 2924, 2850, 1903, 1686211570, 1460, 1400, 1288, 1220,
1138, 1076 ci; *H NMR (500 MHz, DMSOdg, ppm),8H = 11.77 (s, 1H, NH), 8.35 (s, 1H, N=CH), 7.91 Z¢4, J

= 7.5Hz, 0 & o’- Ar-H of phenyl ring), 6.99- 7.59n( 10H, Ar-H of phenyl and phenothiazine ring),8(3, 3H,
CHs); **C NMR (125.757 MHz, DMSQls, ppm), 3C = 163.4, 147.2, 147.2, 145.0, 134.0, 132.1, 12928.9,
128.4, 128.0, 127.6, 127.3, 125.2, 123.0, 121.8,4,1115.1, 35.8; MS: m/z [ calcd for G;H;/N;0S: 359.1092;
found: 359.1061.

N'-((10-methyl-10H-phenothiazin-3-yl)methylene)isoitotinohydrazide (PD-2): An equimolar amount of
compound N-methyl-10H-phenothiazine-3-carbaldehild.mol) and isonicotinohydrazide (1 m.mol) in hraatol
10 ml and glacial acetic acid 0.5 ml were added thedreaction was carried out as per general ptoee€olumn
chromatographic purification by eluting with hexéethyl acetate (3:2) provided the title compound;PM
218-220C; IR (KBr) vmax 3423, 3250, 3070, 3032, 2872, 2816, 1654, 1598611465, 1406, 1334, 1292, 1255,
1222, 1143, 1064 ¢ *H NMR (500 MHz, DMSOds, ppm),8H = 11.99 (s, 1H, NH), 8.79 (dd, 2d,= 1.75 &
4.25 Hz, G & C4 Ar-H of nicotine ring), 8.36 (s, 1H, N=CH), 7.4dd, 2H,J = 2.0 & 4.5Hz, G & Cs - Ar-H of
nicotine ring), 7.58 (dd, 1H] = 1.75 & 8.25 Hz, ¢- Ar-H of phenothiazine ring), 7.52 (d, 18,= 2.0 Hz, G -
Ar-H of phenothiazine ring), 6.98-7.24 (m, 5H, Ardf phenothiazine ring), 3.36 (s, 3H, H*C NMR (125.757
MHz, DMSO-ds, ppm),3C = 161.9, 150.7, 149.9, 148.4, 147.4, 144.9, 14128.8, 128.4, 127.8, 127.3, 125.4,
123.4,123.0,121.9, 121.9, 115.4, 115.1, 35.8; M&:[M'] calcd. for GoH16N,OS: 360.1045; found: 360.1044.

N’-((10-methyl-10H-phenothiazin-3-yl)methylene)-2-2-oxo-2H-chromen-7-yloxy)acetohydrazide (PD-3):An
equimolar amount of compound N-methyl-10H-phendiin@-3- carbaldehyde (1 m.mol) and
2-(2-oxo-2H-chromen-7-yloxy) acetohydrazide (1 miyrin methanol 10 ml and glacial acetic acid 0.5 were
added and the reaction was carried out as per glemercedure. Column chromatographic purificatignetuting
with hexane/ethyl acetate (3:2) provided the tidenpound; M.P. 210-22€; IR (KBr) vimax 3448, 3099, 2968,292,
2821, 1730, 1616, 1465, 1408, 1336, 1267, 11572 188", '"H NMR (500 MHz, DMSOd,, ppm),5H =11.55 (d,
1H, J = 6.5 Hz, NH), 8.21 (s, 1H, N=CH), 7.91 (s, 1H; @rH of coumarin ring), 6.97-7.72 (m, 10H, Ar-H of
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coumarin and phenothiazine ring), 6.22 (d, 1H,7.0Hz, G- Ar-H of coumarin ring), 4.79 (s, 2H, OGH 3.34 (s,
3H, CH;); °C NMR (125.757 MHz, DMSQls, ppm),5C =168.7, 163.8, 161.2, 160.5, 155.0, 154.9, 15B348,5,
147.0, 144.9, 128.3, 127.7, 126.8, 125.3, 124.8,3,2122.9, 121.9, 115.3, 113.8, 112.8, 111.6,0,085.8, 35.8;
MS: m/z [M'] calcd. for GsH1gN3O,S: 457.1096; found: 457.1095.

2-(9H-carbazol-9-yl)-N'-((10-methyl-10H-phenothiazn-3-yl)methylene)acetohydrazide (PD-4):An equimolar
amount of compound N-methyl-10H-phenothiazine-3aktehyde (1 m.mol) and
2-(9H-carbazol-9-yl)acetohydrazide (1 m.mol) in hatol 10 ml and glacial acetic acid 0.5 ml wereeabldnd the
reaction was carried out as per general procedGadumn chromatographic purification by eluting with
hexane/ethyl acetate (3:2) provided the title commglp M.P.173-17%C; IR (KBr) vmax 3224, 3072, 2872, 1674,
1598, 1575, 1463, 1382, 1257, 1151 "¢ NMR (500 MHz, DMSOds, ppm),5H = 11.63 (s, 1H, NH), 8.19 (s,
1H, N=CH), 8.16-8.17 (split peaks, 1Hs-@\r-H of carbazole ring), 7.99 (s, 1H4CAr-H of carbazole ring), 7.65
(d, 1H,J = 2.0Hz, C1- Ar-H of carbazole ring), 6.98-7.59 (t&2H, Ar-H of carbazole and phenothiazine ring),75.
(s, 2H, NCH), 3.36 (s, 3H, Ch); *C NMR (125.757 MHz, DMSQls, ppm), 5C =164.3, 147.2, 147.6, 146.9,
145.6, 144.9, 143.4, 141.3, 129.0, 128.9, 127.9,612.26.1, 126.0, 125.3, 123.3, 122.7, 121.9,5,2019.5, 119.3,
115.4,115.1, 115.0, 109.8, 109.8, 44.1, 35.8; M&:[M"] calcd. for GgH,,N40S: 462.1514 found: 462.1513.

N'-((10-methyl-10H-phenothiazin-3-yl)methylene)-24taphthalen-2-yloxy)acetohydrazide (PD-5):  An
equimolar amount of compound  N-methyl-10H-phendiie-3-carbaldehyde (1  m.mol) and
2-(naphthalen-2-yloxy) acetohydrazide (1 m.moljriathanol 10 ml and glacial acetic acid 0.5 ml wadlded and
the reaction was carried out as per general praeedbolumn chromatographic purification by elutimgth
hexane/ethyl acetate (3:2) provided the titlecormoipuM.P. 184-188; IR (KBr) vmax 3271, 3053, 2883, 1672,
1598, 1546, 1462, 1379, 1328, 1255, 1215, 11823 108", 'H NMR (500 MHz, DMSOds, ppm),3H = 11.54 (s,
1H, NH), 8.25 (s, 1H, N=CH), 7.94 (s, 1Hs-@\r-H of naphthalene ring), 6.99-7.89 (m, 13H, Aref naphthalene
and phenothiazine ring), 4.78 (s, 2H, O&HB.32 (s, 3H, ChH); *C NMR (125.757 MHz, DMSQls, ppm),5C =
169.2, 156.6, 156.1, 147.4, 147.0, 145.0, 143.3,613.34.4, 129.8, 128.9, 128.9, 127.4, 127.3,3,2824.9, 124.3,
121.9, 121.9, 119.0, 115.4, 115.1, 115.0, 107.7,5,(65.3, 35.8; MS: m/z [ calcd. for GgH2iNs0S: 439.1354;
found: 439.1353.

N'-((10-ethyl-10H-phenothiazin-3-yl)methylene)benzbydrazide (PD-6): An equimolar amount of compound
N-ethyl-3-formylphenothiazingl mmol) and benzohydrazide (1 m.mol) in methar®id and glacial acetic acid
0.5 ml were added and the reaction was carrie@syter general procedure. Column chromatographitigation
by eluting with hexane/ethyl acetate (3:2) provideel title compound; M.P. 242-2%2; IR (KBr) vma 3469, 3184,
3024, 2995, 2935, 2862, 1907, 1647, 1573, 14690,14898, 1307, 1290, 1242, 1134, 1078"chd NMR (400
MHz, CDCk, ppm),é6H = 11.79 (s, 1H, NH), 8.32(s, 1H, N=CH), 6.95-7@4, 12H, Ar-H of phenothiazine &
phenyl ring), 3.96 (q, 2H] = 7.2 Hz, CH), 1.32 (t, 3H,J = 6.8 Hz, CH); **C NMR (100.612 MHz, CDG| ppm),
d8C =160.3, 147.1, 143.7, 128.8, 128.6, 128.3, 12I26.6, 123.4, 123.4, 122.4, 116.2, 115.8, 4135);IMS: m/z
[M™] calcd. for C22H19N30S: 373.1249; found: 373.1248.

N'-((10-ethyl-10H-phenothiazin-3-yl)methylene)isordotinohydrazide (PD-7): An equimolar amount of
compound N-ethyl-3-formylphenothiazirf@ m.mol) and isonicotinohydrazide (1 m.mol) in hstol 10 ml and
glacial acetic acid 0.5 ml were added and the m@actas carried out as per general procedure. Qolum
chromatographic purification by eluting with hexéethyl acetate (3:2) provided the title compound;PM
203-208C; IR (KBr) vmae 3182, 2995, 2933, 2854, 1651, 1575, 1546, 1460211305, 1242, 1217, 1132, 1072
cm®; *H NMR (500 MHz, DMSOds, ppm),8H = 11.98 (s, 1H, NH), 8.78 (q, 2H,= 1.5Hz, G & Cg Ar-H of
nicotine ring), 8.34 (s, 1H, N=CH), 7.82 (g, 2Hs 1.5Hz, G & Cs Ar-H of nicotine ring), 7.56 (dd, 2H,= 2.0 &
3.5Hz, G & C4 Ar-H of phenothiazine ring), 7.49 (d, 18l= 2.0Hz, C1- Ar-H of phenothiazine ring), 6.95-3.2
(m, 4H, Ar-H of phenothiazine ring), 3.96 (g, 2H 7.0Hz, CH), 1.33 (t, 3H,J = 7.0Hz, CH); **C NMR (125.757
MHz, DMSO-dg, ppm), 6C = 161.8, 150.7, 148.4, 146.5, 143.8, 141.0, 12828.2, 127.7, 127.5, 125.6, 123.6,
123.3, 1225, 1219, 116.1, 115.8, 41.8, 13.0; M8/z [M'] calcd. for GiH;N,0S: 374.1201;
found:374.1200.1.4.4.8

N'-((10-ethyl-10H-phenothiazin-3-yl)methylene)-2-(2ox0-2H-chromen-7-yloxy)acetohydrazide (PD-8): An
equimolar amount of compound N-ethyl-3-formylphéiazine (1 m.mol) and
2-(2-oxo-2H-chromen-7-yloxy)acetohydrazide (1 m.mial methanol 10 ml and glacial acetic acid 0.5 weare
added and the reaction was carried out as per glemercedure. Column chromatographic purificatignetuting
with hexane/ethyl acetate (3:2) provided the tittenpound; M.P. 224-296; IR (KBr) vmae 3437, 3169, 3016,
2937, 1722, 1680, 1612, 1562, 1469, 1396, 13634,12453, 1134, 1087 ¢m'H NMR (500 MHz, DMSOd;,
ppm),dH = 11.54 (d, 1H, = 5.5Hz, NH), 8.20 (s, 1H, N=CH), 7.90 (s, 1H, @4¢-H of coumarin ring), 6.95-7.74
(m, 10H, Ar-H of coumarin and phenothiazine ring@@3®(d, 1H,J = 7.0Hz, G Ar-H of coumarin ring), 5.28, (s, 2H,
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OCH,), 3.95 (d, 2H,) =7.0Hz, CH), 1.31 (t, 3H,J = 6.75Hz, CH); **C NMR (125.757 MHz, DMSQs;, ppm),5C
= 168.9, 161.6, 160.6, 143.9, 127.5, 126.8, 1252B,7, 123.3, 116.1, 112.8, 111.7, 101.8, 65.8,408.0; MS:
m/z [M?] calcd. for GgH,:1N30,S: 471.1253; found: 471.1670.

2-(9H-carbazol-9-yl)-N'-((10-ethyl-10H-phenothiazin3-yl)methylene)acetohydrazide (PD-9): An equimolar
amount of compound N-ethyl-3-formylphenothiaz{dem.mol) and 2-(9H-carbazol-9-yl)acetohydrazider(Inol)
in methanol 10 ml and glacial acetic acid 0.5 mrevadded and the reaction was carried out as pssraje
procedure. Column chromatographic purification Bytieg with hexane/ethyl acetate (3:2) provided titke
compound; M.P. 186-188; IR (KBr) vy 3219, 3062, 2964, 2914, 1681, 1597, 1546, 1486011325, 1244,
1211, 1155, 1080 ¢ 'H NMR (500 MHz, DMSOdg, ppm),sH = 11.62 (s, 1H, NH), 8.16, (d, 2H,= 7.5Hz,
N=CH & Cs- Ar-H of carbazole ring), 7.97 (s, 1H, C4- Ar-H oérbazole ring), 6.95-7.60 (m, 14H, Ar-H of
phenothiazine and carbazole ring), 5.17 (s, 1H,H)C3.95 (g, 2H,) = 6.5Hz, CH), 1.29-1.34 (m, 3H, CH; *C
NMR (125.757 MHz, DMSQ4s, ppm),dC = 169.1, 146.8, 146.1, 144.0, 143.4, 141.3, 14128.8, 128.2, 127.5,
127.5, 126.1, 126.0, 125.2, 123.7, 123.2, 122.2,6,2120.5, 119.5, 119.3, 116.4, 115.7, 109.8,,44118, 13.0 ;
MS: m/z [M'] calcd. for GgH»N,OS: 476.1671; found: 476.1671.

N'-((10-ethyl-10H-phenothiazin-3-yl)methylene)-2-(aphthalen-2-yloxy)acetohydrazide (PD-10)An equimolar
amount of compound N-ethyl-3-formylphenothiazifle m.mol) and 2-(naphthalen-2-yloxy) acetohydrazide
m.mol) in methanol 10 ml and glacial acetic acil Bl were added and the reaction was carried opeageneral
procedure given at 1.4.4. Column chromatographidfipation by eluting with hexane/ethyl acetate(3provided
the title compound; M.P. 194-198; IR (KBr) vmac 3444, 3381, 3053, 2993, 2976, 2935, 2860, 1698311489,
1462, 1365, 1328, 1249, 1238, 1132, 1105"ctil NMR (500 MHz, DMSOds, ppm),3H = 11.54 (s, 1H, NH),
8.23 (s, 1H, N =CH), 6.94-7.92 (m, 14H, Ar-H of h#palene and phenothiazine ring), 4.78, (s, 2H, ©13.944
(g, 2H,J = 7.0Hz, CH), 1.31 (t, 3H,J = 6.75 Hz, CH); *C NMR (125.757 MHz, DMSQls, ppm),3C = 169.2,
164.3, 156.6, 156.1, 147.4, 146.3, 146.0, 144.8,914143.3, 134.4, 129.8, 128.8, 127.9, 126.8,5,2824.3, 123.6,
122.6, 122.5, 119.0, 116.1, 115.8, 107.5, 65.3824113.01; MS: m/z [M calcd. for G;HN30,S: 453.1511;
found: 453.1510.

Scheme-1: Synthesis of Phenothiazine DerivativesPL to PD-10)

s . (CH3)3COK
N R sd)c DMF Pocg

H
Phenothiazine
N-Alkyl phenothlazme N-alkyl-10H- phenothlazme 3-carbaldehyde

CH;COOH / CHOH R)I\N/NH
H

sooant

R
N'-((10-alkyl-10H-phenothiazin-3-yl)methylene) beakydrazide
(PD-1 to PD-10)

Tabel 1: Physical Data of Phenothiazine Derivative@D-1 to PD-10)

Comp | R R’ Time | % Yield | M.P (°C)
PD-1 | Methyl | Phenyl 160 min 90 212-211
PD-2 Methyl | Pyridinyl 165 min 88 218-220
PD-3 | Methyl | 2-Oxochromen-7-yloxy] 200 mif 87 210-212
PD-4 | Methyl | Carbazolyl 185 min 86 173-175
PD-5 | Methyl | Naphthalen-2-yloxy 175 mif 89 184-186
PD-6 | Ethyl Phenyl 162 min 90 242-244
PD-7 Ethyl Pyridinyl 170 min 89 203-205
PD-8 | Ethyl 2-Oxochromen-7-yloxy] 210 minp 87 224-226
PD-9 Ethyl Carbazolyl 195 min 85 186-188
PD-10 | Ethyl Naphthalen-2-yloxy 182 mifh 88 194-196
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BIOLOGICAL STUDIES:

INVITRO ANTIOXIDANT ACTIVITY:

DPPH free radical scavenging assayl7]: The free radical scavenging activity of pyridineridatives was
measured by DPPH (1,1-diphenyl-2-picryl-hydrazif)@oying the method described by Blois, 0.1 m Musioh of

DPPH in methanol was prepared and 1 ml of thistemluvas added to 3 ml of 1g@/ml of pyridine derivatives.
After 30 min, absorbance was measured at 517 nm.pEhcentage of inhibition was calculated by commgathe

absorbance values of the control and test samfigesarbic acid was used as a reference compoundp@teentage
inhibition of DPPH radical was calculated by conipgrthe results of the test with those of the aminfnot treated
with drug) using the following formula.

(Absorbance of control - Absorbance of Test) , ;9
Absorbance of control

Percentage of inhibition =

Antioxidant activities of all the newly synthesiz&henothiazine Derivatives (PD-1 to PD-10) werejexttbd to
DPPH free radical scavenging assay method usinglibee standard procedure.

Table 2: Antioxidant activity of Phenothiazine Dervatives (PD-1 to PD-10) using DPPH radical scavemy method

Compd Absorbance % Antioxidant | Compd | Absorbance % Antioxidant activity
activity

PD-1 0.9118 39.21 PD-6 0.7480 50.23

PD-2 0.9069 39.54 PD-7 0.4955 66.96

PD-3 0.6607 55.95 PD-8 0.9913 33.91

PD-4 0.6281 58.12 PD-9 0.6247 58.35

PD-5 0.7405 50.63 PD-10 0.7217 51.88
Standard | 1.500

1207 Antioxidant activity of Phenothiazine

derivatives
100 -

80 ~

40

% Antioxidant activity
S

20 ~

PD-1 PD-2 PD-3 PD-4 PD-5 PD-6 PD-7 PD-8 PD-9 PD-10 BHT
100pg/ml

Fig 1: Comparative antioxidant activity of Phenothiazine derivatives (PD-1 to PD-10) and BHT using DRPradical scavenging method
after 30 minutes incubation at 10Qug/ml concentration

Antibacterial activity [18]:

Preparation of media: 37 gms of nutrient agar medium was dissolved ir01@0of distilled water and the pH was
adjusted to 7.0. Where as in case of antifungavigcstudies, potato dextrose agar, 39 gm wasotlissl in 1000
ml distilled water and the pH was adjusted to &&ch 20ml portion of media was distributed to tebes and these
test tubes were plugged with non-adsorbent cothorkapt in autoclave (122°@) for sterilization for an hour.

Plating of media: Sterilized media was heated in a water bath thdrgud/lolten media was poured on to the Petri
dish (pre-sterilized in oven for 3 hours at 4Gn order to avoid contamination). The plated Rgishes were kept
on plain surface to avoid non-uniform solidificati@f medium. Micro wells (6mm diameter) were madighw
borepuncher at equidistance (four micro wells waegle on a 4" assay-plate). All these operation® \werformed

in “sterile room” which was equipped with a “lamirfiow”.
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Antibacterial Screening : The synthesized compounds were tested for theibauterial activity against namely
Bacillus subtilis (MTCC 8372), Saphylococcus aureus (MTCC 3381), Pseudomonas aeruginosa (MTCC 2295),
Escherichia coli (MTCC 1302) andK. pneumonia (MTCC 3384), at concentrations of 25 and &fJml. Nutrient
agar medium was dissolved in water and pH was tatjus 7.0. This was then disturbed in 20ml qugrtitboiling
tubes; they were then plugged tightly with non-abeat cotton and sterilized in an autoclave. Thetdyél culture
(50ul) was then added aseptically to the agar mediuimtaiaed at 4%C, mixed well and poured in to petriplates.
Test solutions of different concentrations of comnpads 26-30 were prepared in DMSO. After hardengups of
6mm diameter each were cut into agar andl st solutions of varying concentrations (25 &@dug/ml) were
placed in these cups. The plates were incubate&?°t for 24 hours and the diameter of inhibition zomas
measured in mm. Solvent DMSO alone was kept agaonthich did not have any inhibition zone. Thdiwty
was compared with standard antibiotic Tetracyclaned the antibacterial activities inhibition zonet tbe
compounds are measuréthe result was observed after 24 hrs of incubatimhgiven in Table 3 below.

Tabel 3: Antibacterial activity of Phenothiazine deivatives

Compd Conc. (ug/ml) Zone of Bacterial Inhibition inmm
E.coli | K. pneumonia| P. aeruginosa B.subtilis S. aws
PD-1 25 10 08 10 10 9
50 12 11 12 13 11
PD-2 25 12 10 08 11 10
50 16 14 10 14 14
PD-3 25 11 10 10 11 12
50 14 13 12 14 16
PD-4 25 10 11 09 10 11
50 13 13 11 14 14
PD-5 25 13 09 10 12 10
50 17 11 14 15 13
PD-6 25 09 09 09 10 10
50 11 12 13 14 14
PD-7 25 14 08 10 11 11
50 16 11 12 13 13
PD-8 25 12 10 08 10 09
50 16 14 11 13 13
PD-9 25 10 10 10 09 11
50 14 13 13 12 16
PD-10 25 11 10 09 10 10
50 15 15 11 13 12
Tetracycline 25pug/ml 19 17 16 18 19

RESULTS AND DISCUSSION

In view of the biological applications of phenottiize derivatives, the synthesis of phenothiazir@lagues with
hydrazones of N-alkyl-18-phenothiazine-3-carbaldehyde with different substd heterocyclic acetohydrazide.
N-alkyl phenothiazine was synthesized by the reactif phenothiazine with alkyl iodide (ethyl, methin the
presence of potassium tertiary butoxide and dry Déifed at 88C for 24 hours. The compound N-alkyl-10H-
phenothiazine-3-arbaldehyde was obtained from Ntalhenothiazine via Vilsmeier Hack reaction. Then
N-alkyl-10H- phenothiazine-3-arbaldehyde treatedhwilifferent heterocyclic acetohydrazides in presemf
catalytic amount of acetic acid in methanol undeflux and ultrasonic irradiation method to afford
N'-((10-ethyl-10H-phenothiazin-3-yl)methylene)adstdrazide (PD-1 to PD-10). All the synthesized comus
were screened for thdimvitro antioxidant and antibacterial activity studies wevaluated and reported.

The antioxidant studies revealed that compound Bfidwed good free radical scavenging activity (6Bpés
compared to BHT (Butylated hydroxyl toluene) (100%hile compounds PD-3, PD-4, PD-5, PD-6, PD-9 and
PD-10 showed moderate activity and compounds PBEEX2 and PD-&howed very low activity at 10Qg/ml
concentration after 30 minutes incubation time efadical scavenging capacities of the synthedptezhothiazine
Derivatives (PD-1 to PD-10), ascorbic acid BHT @0 fig/ml concentration after half an hour of incubatiordark
measured by DPPH assay are shown in Fig 1.

Zone of inhibition was measured for all the newypthesized compounds and results are summarizédhle 3.
The synthesized compounds PD-2, PD-5 and PD-8 shgaed activity againss.aureus, E.coli, P. aeruginosa and
B.subtilis and moderate activity agairtst pneumonia whereas the compounds PD-1, PD-3, PD-4, PD-9 anrd@P
showed moderate activity agairStaureus, E.coli, P.aeruginosa and B.subtilis and very low activity againgt.

pneumonia. The compound PD-7 showed good activity agaBwatreus, E.coli and moderate activity againBt
aeruginosa, B.subtilis and low activity againgf. pneumonia.
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CONCLUSION

In this study, certain Schiff bases containing mikiazine nucleus derivatives were synthesizedeaaduated for
their invitro antioxidant and antimicrobial activities. Resulevealed that the compounds exhibited significant
in-vitro antioxidant and antimicrobial activities. All the/rdhesized compounds are more potent to moderate
antioxidant and antimicrobial activities againse tfest organisms. The study would be a fruitful rivafor the
development of Schiff bases containing phenoth@nincleus derivatives for further bio-evaluation.

Acknowledgement
The authors are grateful to Department of PharntaadAnalysis, Chalapathi Institute of PharmaceaitiSciences,
Guntur & Raos College of Pharmacy, Nellore for jidavg facilities to perform this research work.

REFERENCES

[1] K. K. Sivakumar and A. RajasekaraiPharm Bioallied ci. 2013Apr-Jun; 5(2): 126-135.

[2] Uttam. A More, S. D Joshi and V. H. Kulkarhiternational Journal of Drug Design and Discovery; Volume 4,
Issue 4, October—-Decemt2013 1163-1173.

[3] Dhanya Sunil, Arun M. Isloor, Prakash Shetty, Pa®arNayak and K.S.R. Paffrabian Journal of Chemistry;
Volume 6, Issue 1, Janua?®13 Pages 25-33

[4] Aderoju A. Osowole, Ingo Ott, and Oladunni M. Ogamd; International Journal of Inorganic Chemistry,
Volume 2012 2012

[5] Sofian S. Mohamed & Abdalkarem R. Tamer & SalahBénsaber & Mousa |. Jaeda & Nouri B. Ermeli &
Aemen Ali Allafi & lIbrahim A. Mrema & Mabrouk Erhum & Anton Hermann & Abdul M. Gbaj;
Naunyn-Schmiedebergfsch Pharmacol (2013 386:813—-822.

[6] Alafeefy AM, Bakht MA, Ganaie MA, Ansarie MN, EI-8ad NN, Awaad A;Bioorg Med Chem Lett. 2015 Jan
15;25(2):179-83.

[7] Shahzad Murtaza, Muhammad Shoaib Akhtar, FarinamégnAadil Abbas, Shoaib Ashiq, Saima Shamim;
Journal of Saudi Chemical Society, Available online 4 May014

[8] R Nirmal, CR Prakash, K Meenakshi, and P Shanmuwgtypan;J Young Pharm. 2010Apr-Jun; 2(2): 162—-168.
[9] lana Vazzana , Emanuela Terranova , Francescadilatind Fabio Sparator&RKIVOC 2004 (v) 364-374.
[10]Chinnasamy Rajaram Prakash, Sundararajan Rajan@araj Saravanaint J Pharm Pharm i, Vol 2, Issue 4,
177-181.

[11] Chaubey Ajit kumar et alnt.J. PharmTech Res.20124(2).

[12] Tiwari et al;Asian J Pharm Clin Res, Vol 5, Issue 12012 98-100.

[13] Rayees Ahmad Sheikh, Mohmmad Younus Wani, Sheiktea@hAthar Adil HashmiArabian Journal of
Chemistry; Available online 11 Augus2011

[14] Gacche RN, Gond DS, Dhole NA, Dawane B&nzyme Inhib Med Chem, 2006Apr;21(2):157-61.

[15] P. Praveen Kumar and B. L. Rahit.J. ChemTech Res.2011,3(1).

[16] Bijo Mathew et alDer Pharma Chemica, 201Q 2 (5):337-343.

[17] Gollapalli Naga Raju, Karumudi Bhavya Sai, Kota @Gth@na, Madhu Gudipati, P.V. Suresh, Nadendla
Ramarao]AJPR. 2015 5(3): 1288-1296.

[18] Gollapalli Naga Raju, P. V. Suresh, Rama Rao Nadeadd Katta AnushaDer Pharma Chemica, 2015
7(6):346-352.

456
Scholar Research Library



