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Abstract

An efficient and convenient procedure has been developed for the synthesis of 2-hydrazino-
[1,3,4]thiadiazepino[7,6-b]quinolines (2a-h) in good yields. They have been achieved by the
reaction between corresponding 2-chloro-3-formyl-quinoline and carbidimide in specially
desighned microwave oven for organic synthesis in unsealed borosil vessel in presence of p-
TsOH and dimethylformamide. The structure of new compounds has been evaluated on the basis
of analytical, IR, "H NMR and mass spectral data.
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Introduction

Several polycyclic analogues of natural or synthetic antitumor agents are well known, and have
attracted considerable interest because of their significant anticancer activity.! There is a
evidence that anticancer activity is due to the intercalation between the drugs and the base pairs
of DNA and interference with normal functioning of the enzyme topoisomerase II which is
involved in the breaking and releasing of DNA strands.” The intercalative binding of these drugs
is due to the presence of planar linearly fused tri and tetracyclic systems’. Particularly, five and
six membered heterocyclic compounds containing one or two heteroatoms fused to a quinoline
ring in linear fashion are found in natural products as well as in synthetic compounds of
biological interest have antitumor and anticancer properties.*” They are also known to exhibit
antiallergenic,’ antifungal,” hypocholesterolemic, hypolemic,® antibacterial,’ and antiviral'®
properties.

On the other hand, the synthesis of thiadiazepines has attracted the attention of chemists
because they are associated with various types of biological activities such as antimicrobial,'"
antiviral, and anthelmintic activities'?. Also, [1,3,4] thiadiazole derivatives shows antibacterial,13 )
' antiinflammatory,’> CNS depressant action,'®
activities.'” To the best of our knowledge only a few reports are available for the synthesis, and

and moderate anti-malarial and anti-tumor
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pharmacological activity of 1,2,4-thiadiazepines, 1,2,7-thiadiazepines, 1,3,4-thiadiazepines, and
1,4,5-thiadiazepines. 18-19

Microwave heating has emerged as a powerful technique to promote a variety of chemical
reactions due to the short reaction time and the operational simplicity. So a number of research
papers have appeared proving the synthetic utility of MORE (Microwave-induced Organic
Reaction Enhancement) chemistry in organic synthesis.”** A recent literature survey reveals
that thiadiazepines were obtained by a [6-1] cyclocondensation reaction,* ring formation by the
reaction of thioimidates and diimines with dihalo-containing cyclization agents,”>® and other
miscellaneous methods.”’” In view of the above findings and in continuation of our work on
microwave assisted synthesis of biologically important condensed heterocycles™ herein we wish
to report a simple, convenient microwave assisted synthesis of 2-hydrazino-
[1,3,4]thiadiazepino[7,6-b]quinolines (2a-h) in presence of p-TsOH catalyst from the reaction of
2-chloro-3-formyl-quinoline and carbidimide in shorter time with good yield (Scheme-1).
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Scheme 1

Results and Discussion

Generally, planar fused condensed quinolines containing one or two hetero atoms found to have
valuable pharmacological activities as mentioned earlier, and therefore, they are useful
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compounds in medicinal research. Hence, in continuation of research work on developing new
quinoline containing heterocycles due to their significant biological activities, it appeared
expedient to synthesize a series of condensed and appropriately funtionalised 2-
hydrazino[1,3,4]thiadiazepino[7,6-b]quinolines in the present study. The starting compound 2-
chloro-3-formyl quinolines, (1a-h) were prepared according to the literature method® The 2-
hydrazino-[1,3,4]thiadiazepino[7,6-b]quinoline (2a-h) were obtained in one pot by the
cyclisation of 2-chloro-3-formylquinolines with carbidimide in presence of p-TsOH catalyst and
DMF under microwave irradiation in good yields.

This method provides high yield of products in 5-6 min making it a useful method for the
synthesis of condensed thiadiazepino quinolines.

The reaction proceeded through the intermediate Schiff base which was formed by the
condensation of aldehyde group of quinoline and amine group of carbidimide followed by the
intramolecular nucleophilic substitution of chlorine at C-2 of quinoline ring. The structure of the
compounds was confirmed on the basis of elemental analysis and spectral data (experimental
section). As an example, the IR (KBr) spectrum of the compound 2a showed an absence of -
CHO stretching frequency at 1670 cm™ which appeared in the 2-chloro-3-formylquinoline 1a,
the '"H NMR (DMSO-dg) spectrum of 2a in addition to aromatic protons resonated between
0 6.9-7.9 ppm (6H) exhibited a singlet at 6 4.4 ppm corresponding to -NH; protons, broad
singlet at 6 8.2 ppm for -NH proton indicated the attachment of the reactive partner to the
quinoline substrate. Finally, the structure was confirmed by its mass spectrum through the
appearance of a molecular ion peak at m/z 243 (M"). The obtained elemental analysis values are
in agreement with theoretical data. We synthesized seven more title compounds, which exhibited
similar spectral characteristics.

Conclusions

In conclusion, a simple efficient and environmentally benign method has been developed for the
synthesis of 2-hydrazino-[1,3,4]thiadiazepino[7,6-b]quinolines under microwave irradiation
conditions in presence of p-TsOH. This microwave irradiation method is superior from the view
of yield and reaction time compared to the conventional (thermal) method.

Experimental Section

General microwave procedure for the synthesis of substituted 2-hydrazino
[1,3,4]thiadiazepino[7,6-b]quinolines (2a-h)

To a mixture of substituted quinoline 1a (0.764g, 0.004 mol) and carbidimide (0.530g, 0.005
mol), catalytic amount of p-TsOH and anhydrous dimethylformamide (8 ml) were added and the
contents were irradiated under microwave oven for about 4 minutes at an interval of 1 min
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at 160 W. The completion of reaction was monitored by TLC, the product 2a was poured into
ice-cold water, stirred well, filtered, dried and recrystallised from aqueous DMF. The same
procedure was used for the synthesis of (2b-h)

General conventional procedure for the synthesis of substituted 2-hydrazino
[1,3,4]thiadiazepino[7,6-b]quinolines (2a-h)

Mixture of substituted quinoline 1a (0.764g, 0.004 mol), carbidimide (0.530g, 0.005 mol),
catalytic amount of p-TsOH and 30 ml absolute ethanol were taken in 100 ml round bottom
flask, kept for reflux for about 6 hours after the completion of the reaction confirmed by TLC,
reaction mixture was concentrated then poured into ice cold water. The obtained greenish yellow
colour solid was filtered washed with water then recrystallised from aqueous DMF. The same
procedure was used for the synthesis of (2b-h).

2-Hydrazino[1,3,4|thiadiazepino[7,6-b]quinoline (2a). Irradiation time: 4 minutes, Yellow
colour solid. Yield: 90%(MW), refluxed time 6 hours 69% (Conventional). Mp: 172-174 °C. IR
(KBr) cm™ 3340, 3155, 3300. '"H NMR (400 MHz, DMSO-dg) 4.4 (s, 2H, NH,), 8.2 (s, |H, NH),
6.9-7.9 (m, 6H, Ar-H). MS m/z: 243 (M"). Anal. Calcd. For C;;HoNsS: C, 54.32; H, 3.70; N,
28.80. Found: C, 54.30; H, 3.72; N, 28.78.

2-Hydrazino-9-methyl[1,3,4]thiadiazepino[7,6-b]quinoline (2b). Prepared from methyl
derivative of quinoline 1b (0.004 mmol) and carbidimide (0.005 mmol). The compound obtained
as a greenish yellow coloured solid after recrystalisation from aqueous DMF. Irradiation time: 4
minutes, Yield: 92% (MW), refluxed time 5.5 hours, 72% (Conventional). Mp: 180-182 °C. IR
(KBr) cm™ 3345, 3160. 3305. "H NMR (400 MHz, DMSO-dy) 4.5 (s, 2H, NH,), 8.1 (s, |H, NH),
7.1-8.1 (m, 5H, Ar-H). MS m/z: 257 (M"). Anal. Calcd. For C;,H;NsS: C, 56.03; H, 4.28; N,
27.23. Found: C, 56.00; H, 4.25; N, 27.26.

2-Hydrazino-8-methyl[1,3,4]thiadiazepino[7,6-b]quinoline (2¢). Prepared from methyl
derivative of quinoline 1¢ (0.004 mmol) and carbidimide (0.005 mmol). The compound obtained
as a greenish yellow coloured solid after recrystalisation from aqueous DMF. Irradiation time: 4
minutes,. Yield: 92% (MW), refluxed time 6 hours, 70% (Conventional). Mp: 187-189 °C. IR
(KBr) cm™ 3345, 3160, 3300. "H NMR (400 MHz, DMSO-ds) 4.6 (s, 2H, NH,), 8.2 (s, 1H, NH),
7.1-8.1 (m, 5H, Ar-H). MS m/z: 257 (M"). Anal. Calcd. For C;;H;|NsS: C, 56.03; H, 4.28; N,
27.23. Found: C, 56.07; H, 4.29; N, 27.27.

2-Hydrazino-10-methyl[1,3,4]thiadiazepino[7,6-b]quinoline (2d). Prepared from methyl
derivative of quinoline 1e (0.004 mmol) and carbidimide (0.005 mmol). The compound obtained
as a greenish yellow coloured solid after recrystalisation from aqueous DMF. Irradiation time: 4
minutes, Yield: 92% (MW), refluxed time 6 hours, 67% (Conventional). Mp: 194-196 °C. IR
(KBr) cm™ 3350, 3165. 3300. '"H NMR (400 MHz, DMSO-dg) 4.6 (s, 2H, NH,), 8.2 (s, 1H, NH),
7.1-8.1 (m, 5H, Ar-H). MS m/z: 257 (M"). Anal. Calcd. For C;,H;NsS: C, 56.03; H, 4.28; N,
27.23. Found: C, 56.05; H, 4.24; N, 27.24.
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8-Chloro-2-hydrazino[1,3,4]thiadiazepino[7,6-b]quinoline (2e). Prepared from chloro
derivative of quinoline 1f (0.004 mmol) and carbidimide (0.005 mmol). The compound obtained
as a greenish yellow coloured solid after recrystalisation from aqueous DMF. Irradiation time: 4
minutes, Yield: 92% (MW), refluxed time 6 hours, 69% (Conventional). Mp: 215-217 °C. IR
(KBr) cm™ 3340, 3150. 3310. '"H NMR (400 MHz, DMSO-dg) 4.7 (s, 2H, NH,), 8.2 (s, 1H, NH),
7.1-8.1 (m, SH, Ar-H). MS m/z: 277 (M"). Anal. Calcd. For C;;HgN;CIS: C, 47.65; H, 2.88; N,
25.27. Found: C, 47.63; N, 25.24; H, 2.52.
2-Hydrazino-9-methoxy|[1,3,4|thiadiazepino[7,6-b]quinoline (2f). Prepared from methoxy
derivative of quinoline 1g (0.004 mmol) and carbidimide (0.005 mmol). The compound obtained
as a greenish yellow coloured solid after recrystalisation from aqueous DMF. Irradiation time: 4
minutes, Yield: 93% (MW), refluxed time 5.5 hours, 66% (Conventional). Mp: 169-171 °C. IR
(KBr) cm™ 3340, 3160, 3310. "H NMR (400 MHz, DMSO-ds) 4.6 (s, 2H, NH,), 8.2 (s, 1H, NH),
6.9-7.9 (m, 5H, Ar-H). MS m/z: 273 (M"). Anal. Calcd. For C;;H,NsOS: C, 52.74; H, 4.03; N,
25.64. Found: C, 52.72; H, 4.06; N, 25.66.
2-Hydrazino-10-methoxy|[1,3,4]thiadiazepino[7,6-b]quinoline (2g). Prepared from methoxy
derivative of quinoline 1h (0.004 mmol) and carbidimide (0.005 mmol). The compound obtained
as a greenish yellow coloured solid after recrystalisation from aqueous DMF. Irradiation time: 4
minutes, Yield: 93% (MW), refluxed time 6 hours, 71% (Conventional). Mp: 198-200 °C. IR
(KBr) cm™ 3335, 3150, 3300. '"H NMR (400 MHz, DMSO-de) 4.6 (s, 2H, NH,), 8.2 (s, |H, NH),
6.9-7.9 (m, 5H, Ar-H). MS m/z: 273 (M"). Anal. Calcd. For C;,H;;NsOS: C, 52.74; H, 4.03; N,
25.64. Found: C, 52.76; H, 4.08; N, 25.68.
2-Hydrazino-8-methoxy[1,3,4]thiadiazepino[7,6-b]quinoline (2h). Prepared from methoxy
derivative of quinoline 1b (0.004 mmol) and carbidimide (0.005 mmol). The compound obtained
as a greenish yellow coloured solid after recrystalisation from aqueous DMF. Irradiation time: 4
minutes, Yield: 93% (MW), refluxed time 5.5 hours, 71% (Conventional). Mp: 164-166 °C. IR
(KBr) cm™ 3340, 3145, 3305. '"H NMR (400 MHz, DMSO-dg) 4.6 (s, 2H, NH,), 8.2 (s, 1H, NH),
6.9-7.9 (m, 5H, Ar-H). MS m/z: 273 (M"). Anal. Calcd. For C;,H;1N5sOS: C, 52.74; H, 4.03; N,
25.64. Found: C, 52.75; H, 4.05; N, 25.62.
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