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SUMMARY 

One pot synthesis of fluorinated 4H-1,4-benzothiazines 

can be effected by the condensation and oxidative cyclization 

of substituted 2-aminobenzenethiols with B-diketone (p- 

fluorobenzoylacetone) in DMSO. The reaction is believed 

to proceed via an enamino-ketone system. The structures 

have been confirmed by their elemental analyses and spectral 

studies. p-Fluorobenzoylacetone has been synthesized by 

Claisen condensation of ethyl acetate with p-fluoroacetophe- 

none. 

INTRODUCTION 

Benzothiazines find a number of applications in 

chemotherapy 5-81. Such a wide spectrum of applications 

of benzothiazlnes has stimulated our interest to synthesize 

fluorinated 4H-1,4&enxothiazines by a one pot method. 
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Fluorinated phenothiazlnes E-123 (analogues of 4H-1,4- 

benzothiazines) are most effective drugs and we are designing 

fluorinated 4H-1,4-benzothiazines as possible anticancer 

agents. 

The tremendous growth in the chemistry of organic fluorine 

compounds during the last few decades has been due to the 

unique properties conferred by the fluorine atom on molecules 

to which it is bonded. 5-Fluoro-uracil and 5-fluorotryptamine 

are highly effective drugs used in the treatment of cancer. 

Keeping the above observations in view, we have under- 

taken the present investigation to develop one pot synthetic 

methodology for the title compounds to make them available for 

anticancer activity screening. 

p-Fluorobenzoylacetone has been synthesized from the 

p-fluoroacetophenone by its reaction with ethyl acetate and 

sodium below 5 OC (Scheme 1) 

Scheme 1 

Fluorinated 4H-1,4&enzothiazines have been synthesized 

by,the condensation and oxidative cyclisation of substituted 

2-amlnobennenethiols with p-diketone (p-fluorobenzoylacetone) 
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in DMSO. The reaction is believed to proceed through the 

formation of an intemdiate enamino-ketone (El. 2-Amlno- 

bensenethiols (C) are readily oxidized to disulphides (D) 

under the reaction conditions k3,14] which undergo 

condensation followed by cyclisatlon yielding 1,4- 

benzothiazines (Scheme 2). 

SH l-l fj-c6ti45+ 

+ O-----+ 

NH2 HO 
CM3 

P (B) 

(Cl 

R - H, Cl, CH3, OCH3 

Ri - H, SOgH 

Rz - Ii, Cl, F, 0CH3, 0C2HS 

R 

Scheme 2 
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RESULTS AND DISCUSSION 

All the melting points are uncorrected. The purity of 

the synthesized compounds was checked by thin layer chromato- 

graphy. Infrared spectra of all compounds have been scanned 

in XRr on Perkin-Elmer spectrophotometer model 577 and their 

W spectra were recorded on Perkin-Elmer W spectrophotometer 

in EtOH. The IR spectra of all the 4H-1,4&enzothiazines 

exhibit a single sharp intense peak in the region 3230-3380 cm 
-1 

which corresponds to NH stretching vibrations. The sharp band 

in the region 1575-1610 cm" is due to C-O stretching 

vibrations. All the compounds exhibit sharp bands in the 

region 1350-1480 cm" due to C-H deformation vibrations of 

CH3 group. W spectral data has been presented in the Table 2 

along with the IR spectral data. 

All the NMR spectra and 19 F spectra have been recorded 

at 9OMHz on Jeol FX 90 Q FT NMR using TMS as an internal 

standard in polysol and DMSO-d6. The NMR spectra of all the 

benzothiazines having allylic linkage (C=C-CH,) exhibit 

resonance signals in the region 1.92 - 1.786. A singlet in 

the region 10.63 - 9.0661s ascribed to the NH proton in 

all the compounds. A triplet at 1.42 - 1.206is due to CH3 

protons and quartet centered at 4.26 - 3.706is assigned to 

CH2 protons of ethyl group in compoundWII1). The multiplets 

in the region 8.13 - 6.396are due to aromatic ring protons. 

19 
F NMR spectra of all title compounds exhibit peaks at 
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-102.921 - -106.223 ppm (relative tohsxafluorobenzene with 

19 F signal at -162.9 ppm) due to fluorine at p-position in 

the benzene ring of side chain at 2-position. However 

compound(vI1) (in Table 1) exhibits an additional signal 

at -115.374 ppm due to the fluorine at 'I-position in the 

heterocyclic ring system. NMR and 19 F spectral data are 

presented in the Table 3. 

Mass spectra of all compounds were recorded on Jeol, 

JMSD-300 mass spectrometer at 70 ev wfth 100 amp ionizing 

current. The mass spectra of all the compounds showed 

molecular ion peaks corresponding to their molecular weight. 

Mass spectral data included in the Table 4. 

EXPERIMENTAL 

Preparation of p-fluorobenzoylacetone 

Sodium wire was suspended In ice cold dry ethylacetate 

(200 ml), contained in a 500 ml three necked flask, fitted 

with a reflux condenser, mechanical stirrer and dropping 

funnel. p-Fluoroacetophenone (0.25 mol) was slowly added 

from the dropping funnel to the ice cold reaction 

mixture with continuous stirring for 2.0 - 2.5 hrs and 

allowed to stand overnight. The sodium salt of p-fluoroben- 

soylacetone was filtered and washed with benzene. It was 

dissolved in the minimum amount of water and decomposed by 

dll. acetic acid. The separated oil was extracted with ether 
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and the ethereal solution after being washed with water 

was dried over anhydrous sodium sulphate. The ether was 

evaporated and the residual liquid was distilled under 

reduced pressure 117OC at 4nrn [15]. 

Preparation of fluorinated 4H-1,4&enzothiazines 

To the stirred suspension of p-diketone (p-fluoro- 

benzoylacetone) (B:O.Ol mol) in DMSO (5 ml) was added 

substituted 2-aminobenzenethiol (C;O.Ol mol) and the 

resulting mixture was refluxed for 30 minutes. The 

reaction mixture was cooled down to room temperature and 

solid separated out was filtered, washed with methanol 

and crystallized from methanol. The physical and analytical 

data have been recorded in Table 1. 
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