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Abstract A novel fused heterocyclic compound 3-cyano- 9, 12-dimethyl -4, 14-dioxo- 2-methylthio- Pyrimido[2,3-

b] Pyrazolo[3,4-e] Pyrimido[2,3-b][1,3] Benzothiazole (3) was prepared by the reaction of 3-amino - 6, 9-dimethyl- 

4-oxo pyrazolo[3,4-e]-pyrimido[2,1-b][1,3] benzothiazole (1) with Ethyl-2-cyano-3,3’-bis-methylthio acrylate (2) in 

presence of anhydrous K2CO3 in DMF. Moreover the compound (3) has thiomethyl functionality at 2- position act 

as best leaving group, which was get substituted different selected nucleophile like, p-chloro phenol, p-Toludine and 

pyrrolidine gives its 2-substituted derivatives (4a-c). 
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Introduction 

Benzothiazole consist of sulfur-containing heterocycles and involves a benzene ring fused to a thiazole ring. 

Benzothiazole plays an important role in the field of medicinal chemistry and exhibited wide range of biological 

activities including anti-cancer [1-2], anti-bacterial [3-4], anti-tuberculosis [5-6], anthelmintic [7], anti-oxidant [8]. 

A survey of the literature reveals that few references are available on the synthesis and biological activity of 

heterocycles containing a benzothiazole fused with the pyrimidine ring. K.G Baheti et al [9] reported Synthesis of 3-

Amino-4-oxo-(2H)-pyrazolo[3′,4′:4,5]pyrimido-[2,1-b]benzothiazole and its 2- and 3-Substituted Derivatives. 

Kamlesh D. Niranjane et al [10] reported some novel derivatives of 2-amino-3-cyano-14-imino-10-methoxy-4-

methylthio pyrimido [2,1-b] pyrazolo [4,5-d] pyrimido [2,1-b] benzothiazole and its anti-inflammatory activity. 

Kaur R, Chaudhary [11] reported the drug Ibrutnib contain fused pyrazolo pyrimido exhibited activity against 

chronic lymphocytic leukemia cancer. Anil b. chidrawar et al [12] reported the multicomponent synthesis of new 2-

substituted derivatives of 3-amino-4-imino-8- nitro-2H-pyrazolo [3,4-e]pyrimido[2,3- b][1,3]benzothiazole. G.S 

Waghmare et al [13] reported the synthesis and in-vitro anticancer activity of 3-cyano-6,9-dimethyl-4-imino 2-

methylthio 4H-pyrimido [2,1-b] [1,3] benzothiazole and its 2-substituted derivatives. 

Present work, reported on the synthesis of novel fused heterocyclic compound 3-cyano- 9, 12-dimethyl -4, 14-dioxo- 

2-methylthio- Pyrimido[2,3-b] Pyrazolo[3,4-e] Pyrimido[2,3-b][1,3] Benzothiazole (3). The compound (3) was 

synthesized by the reaction of 3-amino - 6, 9-dimethyl- 4-oxo pyrazolo[3,4-e]-pyrimido[2,1-b][1,3] benzothiazole 

(1) with Ethyl-2-cyano-3,3’-bis-methylthio acrylate (2) in presence of anhydrous K2CO3 in DMF. The compound 3 

has thiomethyl functional group at 2- position which acts as better leaving group. Further reaction of compound 3 
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was carried out with different selected nucleophile like, p-chloro phenol, p-Toludine and pyrrolidine independently 

give 2-substituted derivatives (4a-c) as shown in reaction scheme-II. 

 

Reaction Scheme I 
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Reaction Scheme II 
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Result and Discussion 

In continuation to earlier research reported [14] by our research group compound 1 was reported by the reaction of 

3-cyano-6, 9-dimethyl- 4-oxo 2-methylthio-4H-pyrimido[2,1-b][1,3] benzothiazole with hydrazine hydrate in 

presence of anhydrous K2CO3 in DMF The compound 1 has four heterocyclic rings with amino functional group at 

3- position, which proceeds further cyclization. Reaction of 3-amino - 6, 9-dimethyl- 4-oxo pyrazolo[3,4-e]-

pyrimido[2,1-b][1,3] benzothiazole 1 with cyclising reagent Ethyl -2-cyano-3,3’-bis-methylthio acrylate 2 in 

presence of anhydrous K2CO3 in DMF as solvent to afford 3-cyano- 9, 12-dimethyl -4, 14-dioxo- 2-methylthio- 

Pyrimido[2,3-b] Pyrazolo[3,4-e] Pyrimido[2,3-b][1,3] Benzothiazole 3. The compound 3 possesses five heterocyclic 

rings fused with each other and has thiomethyl functionality at 2- position. The compound 3 shows absorption peak 

at 2210 cm-1 due to –CN stretching frequency in their IR spectrum. Anhydrous K2CO3 was used to maintain basic 

condition which favours cyclization reaction. 

The derivatives 4a-c of compound 3 (fused pyrimido pyrazolo pyrimido benzothiazole) were prepared by refluxing a 

mixture of 3-cyano- 9, 12-dimethyl -4, 14-dioxo- 2-methylthio- Pyrimido[2,3-b] Pyrazolo[3,4-e] Pyrimido[2,3-

b][1,3] Benzothiazole 3 with different selected nucleophile p-chlorophenol / p-toludine / pyrrolidine independently 

in presence of anhydrous K2CO3 in DMF as shown in reaction scheme-II. The progresses of reactions were 

monitored by TLC and reaction mixture was kept for overnight. Reaction mixture was poured in ice cooled water 

solid separate out and recrystallized from mixture of DMF/Ethanol. All the synthesized compounds were 

characterized by IR, NMR & Mass spectroscopy. 



Bhopalkar GS                                                                                  The Pharmaceutical and Chemical Journal, 2022, 9(4):52-55 

 

         The Pharmaceutical and Chemical Journal 

54 

 

 

Experimental Section 

The melting points of all synthesized compounds were determined in open capillary tubes and were uncorrected. 

The progress of reactions was monitored by thin layer chromatography. Infrared (IR) spectra of compounds were 

recorded in KBr pallet on SHIMADZ-FTIR Spectrophotometer in cm-1. The PMR spectra of compounds were 

recorded on FT Gemini 300MHz Spectrometer using DMSO-d6/CDCl3 and TMS as an internal reference. Chemical 

shift values are expressed in δ (ppm). Mass spectra were recorded on SCHIMADZU- GCMS Spectrometer using EI 

technique 

 

 

General Method 

Synthesis of 3-cyano- 9, 12-dimethyl -4, 14-dioxo- 2-methylthio- Pyrimido[2,3-b] Pyrazolo[3,4-e] 

Pyrimido[2,3-b][1,3] Benzothiazole 3 

A mixture of 3-amino - 6, 9-dimethyl- 4-oxo pyrazolo[3,4-e]-pyrimido[2,1-b][1,3] benzothiazole 1 (0.01 mole ) and 

Ethyl -2-cyano-3,3’-bis-methylthio acrylate 2 (0.01 mole) was refluxed for 4 hour in presence of anhydrous K2CO3 

in DMF. The progress of reaction was monitored by TLC, cooled at room temperature and poured in to ice cold 

water, solid product was separate out , recrystallized from ethanol and DMF. Yield : 50 %, M.P = 310 0C; 

IR(KBr/cm-1): 3320 cm-1 (-NH) , 3015, 2930 cm-1(=C-H), 2210 cm-1 (CN), 1630 cm1 (C=N). 1HNMR:(DMSO-d6): 

δ2.1 (s 3H -SCH3), δ 2.2 (s 3H Ar-CH3), δ 2.3 (s 3H Ar-CH3), δ 6.5 (d 1H Ar-H), δ 6.9 (d 1H Ar-H). δ 13 (s 1H N-

H). Mass : (m/z): 301 (50%), M.F: C18H12N6O2S2 : Found 408, Calculate (%):C 52.93, H 2.96, N 20.58,O 7.83, S 

15.70. 

 

General method for the synthesis of compounds 4a-c 

Equimolar mixture of 3-cyano- 9, 12-dimethyl -4, 14-dioxo- 2-methylthio- Pyrimido[2,3-b] Pyrazolo[3,4-e] 

Pyrimido[2,3-b][1,3] Benzothiazole 3 and selected nucleophile p-chlorophenol/ p-Toludine/ pyrrolidine 

independently refluxed for 5-6 hours in presence of anhydrous K2CO3 in DMF. Reaction mixture was monitored by 

Thin layer chromatography, cooled at room temperature, kept overnight and poured in ice cold water. Product was 

separate out recrystalized from methanol and DMF. Yield 40-50%. 

 

3-cyano- 9, 12-dimethyl -4, 14-dioxo- 2-(4-chlorophenoxy) Pyrimido[2,3-b] Pyrazolo[3,4-e] Pyrimido[2,3-

b][1,3] Benzothiazole 4-a: yield 40%, M.P= 3200C, IR(KBr/cm-1): 3315 cm-1 (-NH) , 3025, 2910 cm-1(=C-H), 2210 

cm-1 (CN), 1635 cm1 (C=N). 1HNMR:(DMSO-d6): δ 2.2 (s 3H Ar-CH3), δ 2.3 (s 3H Ar-CH3), δ 6.5-7.5 (m 6H Ar-

H), δ 13 (s 1H N-H). Mass : (m/z): 488 (40%), M.F: C23H13N6O3SCl : Found 488, Calculate (%):C 56.50, H 2.68, N 

17.19,O 9.82, S 6.56, Cl 7.25. 

3-cyano- 9, 12-dimethyl -4, 14-dioxo- 2-(p-toludino) Pyrimido[2,3-b] Pyrazolo[3,4-e] Pyrimido[2,3-b][1,3] 

Benzothiazole 4-b: yield 50%, M.P= 3270C, IR(KBr/cm-1): 3310 cm-1 (-NH) , 3015, 2915 cm-1(=C-H), 2210 cm-1 

(CN), 1630 cm1 (C=N). 1HNMR:(DMSO-d6): δ 2.2 (s 6H Ar-CH3), δ 2.3 (s 3H Ar-CH3), δ 4.2 (s 1H NH) δ 6.6-7.0 

(m 6H Ar-H), δ 13 (s 1H N-H). Mass : (m/z): 467 (50%), M.F: C24H17N7O2S : Found 467, Calculate (%):C 61.66, H 

3.67, N 20.97,O 6.84, S 6.86. 

3-cyano- 9, 12-dimethyl -4, 14-dioxo- 2-(Pyrrolidino) Pyrimido[2,3-b] Pyrazolo[3,4-e] Pyrimido[2,3-b][1,3] 

Benzothiazole 4-c: yield 45%, M.P= 3050C, IR(KBr/cm-1): 3320 cm-1 (-NH) , 3025, 2910 cm-1(=C-H), 2210 cm-1 

(CN), 1629 cm1 (C=N). 1HNMR:(DMSO-d6): δ 1.5 (t 4H -CH2), δ 2.9 (t 4H -CH2), δ 2.2 (s 3H Ar-CH3), δ 2.3 (s 3H 

Ar-CH3), δ 6.5 (d 1H Ar-H), δ 6.9 (d 1H Ar-H) δ 13 (s 1H N-H). Mass : (m/z): 431 (60%), M.F: C21H17N7O2S : 

Found 431, Calculate (%):C 58.46, H 3.97, N 22.72,O 7.42, S 7.43. 

 

Conclusion 

New heterocyclic compound 3-cyano- 9, 12-dimethyl -4, 14-dioxo- 2-methylthio- Pyrimido[2,3-b] Pyrazolo[3,4-e] 

Pyrimido[2,3-b][1,3] Benzothiazole was prepared and its-2- substituted derivatives were synthesized by using 

selected nucleophiles p-chlorophenol/ p-Toludine/ pyrrolidine independently. 
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