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ABSTRACT

Synthesis of 9-chloro-6-(3-chloro-4-fluoro/3-chloro-4-methyl/2-trifluoromethyl anilino)-12H-benzo[ a] phenothi-
azine-5-ols, 5-acetyle12H-benzo[ a] phenothiazines and 5-methoxy-12H-benzo[ a] phenothiazines have been car-
ried out from 9-chloro-6-(3-chloro-4-Fluoro/3-chloro-4-methyl/2-trifluoromethylanilino)-5H-
benzo[ a] phenothiazine-5-ones, which have been synthesized by condensing zinc mercaptide of 2-amino-5-
chloro-benzenethiol and 2-(3-chloro-4-fluoro/3-chloro-4-methyl/2-trifluoromethyl anilino)-3-chloro-1,4-methyl/2-
trifluoromethyl anilino)-3-chloro-1,4-naphthoquinones. Theribofuranosidesviz. N-(2', 3', 5'-tri-O-benzoyl-3- D-
ribofuranosyl) -5-acetoxy-9-chloro-6- (3-chl oro-4-fluoro/3-chloro-)-4-methyl/2-trifluromethyl anilino)-12H-benzo[ g
phenothiazines have been synthesized by condensing heterocyclic base with (+)-B-D-ribofuranose-1-acetate-
2,3,5-tribenzoate, intoluenein presence of SnCl, at 155-160°C. The structures of all the synthesized compounds
have been established by elemental analysis, | R and *H NMR spectral data. The entire synthesized heterocyclic
base and their ribofuranosides have been screened for their antifungal and antibacterial activities.
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INTRODUCTION

Perusal of theliterature on pharmacologica studies
reported for 5H —benzo[a]phenothiazines class of com-
poundsarewd | known chemotherapeutic agent to pos-
sessvarioushbiological activitiessuch asantialergic!
antiflammatory'? antibacterial® and antifungal™®®,
anticarinogenic!®”, cytotoxict®, antileukemic!,
antimutageni sty >, antiumor™ and antiplasmid™ etc.

Besidethesesared so useful aslight sengitive copy-
ing materia™, antioxidantg™, stabilizersd, Co-cata
lystd'”, indicators®®, dyed®¥, |ubricantd?” and coat-
ing agents? etc. On account of variety of therapeutic
applications, significant amount of work hasbeenre-
ported on thesynthesi s of 5H-benzo[ @ phenothiazine.

Inview of theabovereaults, an effort hasbeen made
to further investigate some new derivatives of
benzo g phenothiazinesand their ribofuranos desaspo-
tential chemotherapeutic agents.

RESULTSAND DISCUSSIONS

2,3-dichloro-1,4-naphthoquinone (0.01 mole) was
refluxed with 3-chloro-4-fluoro/3-chloro-4-methyl/2-
trifluoromethyl anilinein presenceof 2-picolineand etha:
nol to gaveof 2-(3-chloro-4-fluoro/3-chloro-4-methyl/
2-trifluoromethylanilino)-3-chloro-1,4-naphthoquinones
(2). Compound (2) on treatment with zinc mercaptide
of 2-amino-5-chlorobenzenethiol | indry pyridine af-
forded 9-chl oro-6-(3-chloro-4-fluoro/3-chloro-4-me-
thyl/2-trifluoromethylanilino)-5H-benzo[ a] phenothi-
azine-5-ones (3). Compound (1) was prepared by the
reported method® starting from substituted anilines.
Compound (3) onrefluxing with P2S5 indry pyridine
gave 9-chloro-6-(3-chloro-4-fluoro/3-chloro-4-me-
thyl/2-trifluoromethyl anilino)-5H-benzo[&] phenothiaz-
ine-5-thiones (4). Thecompound 9-chloro-6-(3-chloro-
4-fluoro/3-chloro-4-methyl/2-trifluorome- thylanilino)-
12H-benzo [a] phenothiazine-5-ols (5) wassynthesized
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by on reduction of compounds (3) by treatment with
sodium dithionite. Reductiveacetylation of compound
(3) withzincdust Ac,O and dternatively acetyl ation of
compound (5) with Ac,0O in pyridine afforded 5-
acetoxy-9-chloro-6-(3-chloro-4-fluoro/3-chloro-4-
methyl/2-trifluoromethylanilino)-12-H-benzene[d phe-
nothiazine (6). Compound (5) on treatment with
dimethylsulphate and alkali in presence of sodium
dithionateyid ded 9-chloro-5-methoxy-6-(3-chloro-4-
fluoro/3-chloro-4-metyl/2-trifluoromethyl- anilino)-
12H-benzo [a] phenothiazine (7) (Scheme 1).
Compounds (6) & (7), intoluenein presence of
SnCl, at 0°C and 155-160°C with sugar viz (+)-B-D-

ribofuranose-1-acetate-2,3,5-tribenzoate gave N-(2',
3, 5'-tri-O-benzoyl -B-D-ribofuranosyl)-5-acetoxy-9-
chloro-6-(3-chloro-4-fluoro/3-chloro-4-methyl/2-
trifluoromethylanilino)-12H-benzo[ g phencthiazines (8)
andN-(2', 3, 5'-tri-O-benzoyl -3-D-ribofuranosyl)-9-
chloro-5-methoxy-6-(3-chl oro-4-fluoro/3-chloro-4-
methyl/2-trifluoromethyl anilino)-12H-benzo[ a pheno-
thiazines (9) (Scheme2).

Spectral studies
IR

The IR spectra of compound (3) showed >NH
stretching vibrationin theregion 3165-3135cm?, asa
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weak band and the > C = O group appeared as strong
band a 1690-1675cm. Band between 1540-1510cm?
and 1340 1335cm™ wereassignedto C=N and C-
N starching vibration, in compounds (3) and (4) re-
spectively. The disappearance of band dueto>C =0
group and appearance of new band dueto >C =Sin
compounds (4) intheregion 1145-1125cm™indicated
theformation of compounds (4) from compound (3).
Reduction of compound (3) to compound (5) was con-
firmed from the absence of >C = O group band and
appearance of band due to —OH group in the region
2825-2875cm™. >NH stretching vibration was ob-
servedintheregion 3350—-3295cm™in compounds (5),
(6) & (7). The>C = O group and C-O—C linkage in
compounds (7) & (9) showed absorption bandsin the
1735-1720cm*and 1185-1030cm'?, respectively. Band
for C—Cl group was observed between 790-765¢cm™.
IR spectral dataareshownin TABLE1 & 3.

'H NMR

Inthe*H NMR spectraof compounds (3)-(9), the
multiplet for aromatic protons appearedintheregion &
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6.57-8.34. The>NH protonssigna of anilinegroupin
all there compoundswasfound to bemerged with aro-
matic proton signals, whereas, the >NH proton signal
of phenothiazinering in compounds (5)-(7) appeared
between 6 8.71-9.05.

The — OCH, protons and —CH,, proton in these
compounds showed asinglet intheregion 6 3.87-3.95
and 6 2.31-2.45, respectively. A peak dueto >NH pro-
tonsof the phenothaizineringincompounds(7) and (9)
wasfound to be absent, indicating the site of attach-
ment of thesugar and C -4’ H and >CH,, protons (C-
5’) of the sugar moiety gave a multiplet in the region 6
4.35-4.75 and protons of C-2’H and C-3’H appeared
intheregion 6 5.57-5.90. C-1’H proton gave a singlet
at 8 6.55, confirming the B—configuration of the sugar.
Spectral dataof 'H NMR areshowninTABLE2& 3.

Antimicrobial activity

Antimicrobia evauation of al thesynthesized com-
poundswere carried out against Escherichiacoli (gram
negative bacteria), Staphyl ococcusaureus (gram posi-
tivebacteria), and fungi e.g. Aspergillusniger, Aspergil-
lusflatusand Rusarium oxysporium. These compounds
weretested at the concentration of 100ug/discin agar-
gar mediafollowing the method dueto Bauer et al [,
Theseresultshave been tabulated intheform of inhibi-
tion zones (mm) and activity indices (inhibition areaof
samplée/inhibition areaof thestandard). STREPTOM Y-
CIN and MY COSTAIN wereused, asreference com-
pounds, for antimicrobia and antifungal activities, re-
spectively. All the compoundswere found to be mod-
erately active against Escherichiacoli, Staphylococcus
aurous Aspagillusniger, Aspergillusflavusand Fusarium
oxysporium. A closelook at theactivity indicesreved s
that theribofuranosidesare better antimicrobia agents
thantheir parent bases.

EXPERIMENTAL

Melting pointswere determinedisopen capillary
tubes and are uncorrected. IR spectrawere recorded
inKBr diskson aShimadzu FT — IR spectrometer and
H NMR spectraon Jeol AL-300 NM R spectrometer
inCDCI/DMSO —d,using TMSasaninternal stan-
dard. Thehomogenaty of dl thesynthesized compounds
were checked by TLC using silicagel asabsorbent and
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TABLE1:IR(KBr:v, cm?) spectral dataof thesynthesized benzo[a]phenothiazines

Compd. No. >NH >C=S >C=0 >C=C< >C=N C-S-C C-0-C OH C-Cl
3a 3135 - 1690 1605 1530 675 1245-1030 - 765
3b 3155 - 1685 1610 1510 645 1240-1060 - 775
3c 3165 - 1675 1620 1520 650 1260-1050 - 780
4a 3320 1125 - 1605 1525 645 1220-1045 - 745
4b 3325 1145 - 1610 1535 655 1255-1035 - 740
4c 3320 1135 - 1605 1540 670 1265-1055 - 760
5a 3345 - - 1620 - 645 1230-1035 2875 755
5b 3325 - - 1600 - 670 1270-1060 2885 745
5c 3295 - - 1625 - 665 1250-1065 2925 765
6a 3320 - 1725 1620 - 655 1245-1065 - 755
6b 3335 - 1755 1605 - 685 1240-1050 - 765
6c 3345 - 1735 1595 - 660 1235-1045 - 780
7a 3350 - - 1610 - 645 1245-1020 - 770
7b 3345 - - 1625 - 675 1225-1065 - 755
7c 3325 - - 1605 - 650 1235-1070 - 760

TABLE 2 : 'H NMR spectral data of the synthesized
benzo[a]phenothiazines

Compd. No. Ar-H & N-H anilino >NH ring —-OCH; CH; -OH

3a 6.70-8.23 - - - -
3b 6.57-7.95 - - 231 -
3c 6.72-8.22 - - - -
4a 6.63-8.09 - - - -
4b 6.85-8.34 - - 234 -
4c 6.97-8.32 - - - -
5a 6.75-7.89 8.85 - - 980
5b 6.79-8.33 8.80 - 239972
5c 6.82-8.07 8.71 - - 9.69
6a 6.57-8.25 8.95 - - -
6b 6.90-8.12 8.75 - 245 -
6c 6.95-8.25 8.87 - - -
7a 6.75-7.98 9.05 395 - -
7b 6.83-8.29 8.90 387 235 -
7c 7.04-8.27 8.85 395 - -

visualization wasaccomplished by UV light or iodine
vapour inachamber.

Synthesisof 2-(3-chlor o-4-fluor o/3-chlor o-4-me-
thyl/2-trifluoromethylanilino)-3-chloro-1,4-
naphthoquinones(2)

These compoundswere mixture of 2,3-dichloro-
1,4-naphthoquinone (0.01 mole), 3-chloro-4-fluoro/3-

chloro-4-methyl/2-trifluoromethylaniline (0.016 mole)
2-picoline (0.01 mole) in ethanol (10ml) wasrefluxed

for 4 hrs. On cooling, ashining red crystallinewasfil -
tered, washed thoroughly with methanol, dried and re-
crystdlized from benzene.

Synthesisof benzo[a]phenothiazines (Scheme 1.3)
synthesisof 9-chlor 0-6-(3-chlor o-4-fluor o/3-chlor o-
4-methyl/2-trifluoromethylanilino)-5H-
benzo[a]phenothiazine-5-ones(3)

A mixtureof 2-(3-chloro-4-fluoro/3-chloro-4-me-
thyl/2-trifluoromethylanilino)-3-chloro-1, 4-naph-
thaguinone (2) (0.01 mole) and zinc mercaptide of sub-
stituted-2-aminobenzenethiol (1) (0.005mole), indry
pyridine (50ml) wasrefluxed for 3 hrs. Thereaction
contentswere cooled and equal volume of methanol
was added followed by crushed ice. The solid, thus
obtained wasfiltered, washed with ethanol, 5% hydro-
chloricacid and recrystalized from benzene-petroleum
ether (60-80°C).

Synthesis of 9-chloro-6-(3-chloro-4-fluor o/3-
chloro-4-methyl/2-trifluoromethylanilino)-5H-
benzo[a]phenothiazine-5-thiones(4)

A mixture of substituted-6-(3-chloro-4-fluoro/3-
chloro-4-methyl/2-trifluoromethylanilino)-5H-
benzo[g] phenthiazine-5one(3) (0.01male) and P,S, (0.01
mole) in 25ml dry pyridinewasstirred at 130°C under
nitrogen amaospherefor 12 hrs. After completion of the
reaction, the contentsof theflask wascooled and poured
into acold solution of NaCl (15g min 60 ml water).
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TABLE 3: IRand *H NM R spectral data of the synthesized ribofur anosides of benzo[a]phenothiazines

IR (KBr : Via cm™)

'H NMR (8 ppm from TMS)

Compd. No. — —
>NH anilino >C=0 C-0-C C-SC C-CI Ar-Hand>NHanilino -OCH;z; -CH; -OCOCH;
8a 3275 1730 11851055 650 780 6.60-8.25 - - 2.33
8b 3320 1735  1180-1165 655 765 6.63-8.09 - 2.04 2.28
8c 3285 1725 11751075 645 785 6.60-8.22 - - 2.25
%9a 3295 1720  1160-1030 640 770 6.63-8.27 3.82 - -
% 3310 1730 11851045 650 790 6.59-8.07 371 2.07 -
9% 3290 1725  1160-1065 635 775 6.66-8.28 3.79 - -

Synthesis of 9-chloro-6-(3-chloro-4-fluoro/3-
chlor 0-4-methyl/2-trifluor omethylanilino)-12H-
benzo[a]phencthiazine-5-ols(5)

A mixtureof compound (3) (0.005 mole) and so-
diumdithionite (0.01 mole) inwater (5ml) and acetone
(50ml) wererefluxed for 2 hrs. Thecolorlesssolution,
thus obtained, was alowed to cool and poured into a
very dilute solution of sodium dithionite (0.5gm) inice
cold water (1 liter). The precipitate so obtained was
extracted by ether.

Synthesis of 5-acetoxy-9-chloro-6-(3-chlor 0-4-
fluor o/3-chlor o-4-methyl/2-trifluor omethylanilino)-
12-H-benzeng[a]phenothiazine (6)

Method A: By reductive acetylation of (3)

A mixtureof substituted SH-benzo[ g phencthiazine-
5-one(3) (0.001 mole) and zinc dust (0.001 mole) in
acetic anhydride (1.5ml) and pyridine (0.2ml) was
stirred for 15 minutesat roomtemperature. Theexcess
of zinc dust wasremoved by filtration and thefiltrate
was poured into the crushed icewhich gave brown pre-
cipitate. It wasthen extracted from chloroform. The
chloroform layer waswashed with saturated agueous
sol ution of sodium bi carbonate and then dried over an-
hydrous sodium sulphate. It wasfiltered and the sol -
vent wasdidtilled off. The crude product, thus obtained
wasrecrystallized from benzene petroleum ether (60-
80°C).

Method B: By acetylation of (5)

Acetic anhydride (1.5ml) was added to substi-
tuted 12H-benzo[a] phenothiazine-5-ol (5) (0.001
mole) in pyridine (0.2ml). Thereaction mixturewas
refluxed for 6 hrs. Over asteam bath. Thereaction
mixture of the flask was cooled, filtered and dried.
These compoundswererecrystallized from petroleum-
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ether (60-80°C).

Synthesis of 9-chlor o-5-methoxy-6-(3-chloro-4-
fluor o/3-chlor o-4-metyl/2-trifluoromethylanilino)-
12H-benzo[a]phenothiazine(7)

A mixture of compound V (0.001 mole), sodium
dithionite (0.002 mole) in 10% ethanol potassium hy-
droxide solution (12ml) wasrefluxed for 15 minutes.
Dimethyl sul phate (0.001 mole) wasthen added to the
abovereaction mixtureand it wasagain refluxed for 6
hrs. Thereaction contentswas cooled and then poured
into crushedice. A brown precipitate 50 obtained was
filtered, washed with ethanol, dried and recrystallized
from benzene.

Synthesisof N-(2, 3, 5'-tri-O-benzoyl-B-D-ribofu-
ranosyl)-5-acetoxy-9-chlor 0-6-(3-chlor o-4-fluor o/
3-chlor 0-4-methyl/2-trifluor omethylanilino)-12H-
benzo[a] phenothiazi-nes(8) and N-(2', 3', 5'-tri-
O-benzoyl-B-D-ribofuranosyl)-9-chloro-5-
methoxy-6-(3-chlor o-4-fluor o/3-chlor o-4-methyl/2-
trifluoromethylanilino)-12H-benzo[a] phenothiaz-
ines(9)

A concentrated solution of compound (1)/(2) (0.002
mole) in toluene, (+)-B-D-ribofuranose-1-acetate-
2,3,5-tribenzoate (0.002 mole) was added and stirred,
invacuum, on an oil bath, at 155-160°C, for 15 min-
utes. The vacuous was broken and the reaction was
protected from moisture, by using aguard tube. Stir-
ringwas, further, continued for 10 hrs. with gpplication
of vacuumfor 15 minutesat every hour. Themelt was
dissolvedinmethanol, boiled for 10 minutesand cooled
toroom temperature. The precipitate wasfiltered and
thefiltratewas evaporated to dryness. Theviscousres-
due, thusobtained, was dissolved in ether, filtered, con-
centrated and kept in arefrigerator overnight, to get
crystalineribofuranoside.
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