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The 7-aryl-3-(methylthio)isothiazole[5',4":3,4]pyrazolo[1,5-a] pyrimidine 7
was synthesized by the reaction of Sodium 3- arylprop-3- oxo-1-en-1-olate 5
with 3-(methylthio)-5H-pyrazolo[4,3-d]isothiazol-4-amine 4. Reaction of 5-
amino-1,3,4-thiadiazol-2-thiol 9 with Sodium 3- arylprop-3- oxo-1-en-1-
olate 5 to form 1-Aryl-2-[(5-mercapto-[1,3,4]-thiadiazole-2-
ylimino]ethanone,10. Reduction of 5-amino-[1,3,4]-thiadiazol-2-thiol 9
produced 5-amino-1,3,4-thiadiazolidine-2-thiol 12 which reacted with
Sodium 3- arylprop-3- oxo-1-en-1-olate 5 to form 5-aryl-3,5-dihydro-2H-
[1,3,4]thiadiazolo[3,2-a]pyrimidine-2-thiol 13 then alkylation to give 5-aryl-
2-(methylthio)-3,5-dihydro-2H-[1,3,4]thiadiazolo[3,2-a]pyrimidin 15.
Treatment of 5-amino-3-(cyanomethyl)-1H-pyrazole-4-carbonitrile 16 with
Sodium  3- arylprop-3- oxo-l-en-l-olate 5 to form 7-aryl-2-
(cyanomethyl)arylpyrazolo[1,5-a]pyrimidine-3-carbonitrile 18.

Copy Right, 1JAR, 2014,. All rights reserved.

INTRODUCTION

Pyrazolopyrimidines are purine analogues and have useful properties as antimetabolites in purine biochemical
reactions [1,2]. Compounds of this class have attracted a wide pharmaceutical interest because of their anti-
trypanosomal and antischistosomal activity [3], These interesting biological properties [4-11], initiated activities to
develop new and efficient procedures for the synthesis of purine, mercaptopurine analogues and other
antimetabolites [12-14]. We have recently reported different successful approaches for synthesis of purine analogues
and pyrimidines [15-17] using sodium salt of cycloalkanones [18,19]. In view of these reports and in continuation
with the previous work, we have herein synthesized new derivatives of pyrazolopyrimidines.

Material and Methods
Instrumentation

All melting points are uncorrected. IR spectra were obtained (KBr disk) on a Perkin Elmer 11650 FT-IR
spectrophotometer. The *H NMR spectra were measured on a Varian 400 MHz spectrometer for solutions in
(CD3),SO using TMS as an internal standard. Mass spectra were recorded on a Varian MAT 112 spectrometer.
Analytical data were obtained from the Micro analytical Center at Cairo University.

Synthesis
(methylthio)-5H-pyrazolo[4,3-d]isothiazol-4-amine (4)

A solution of (1,7gm, 0.01 mol) 3,5-bis(methylsulphonyl)isothiazole-4-carbonitrile 3, (0.01 mol) hydrazine hydrate

in 30 ml ethyl alcohol, the mixture was refluxed for 3 hrs. left to cool, then poured on ice\water. The solid product
was filtered off and recrystallized from ethanol.
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Color: White, Yield: 60%, M.p.: 160°C, FT-IR (KBr, v, cm™): 3520,3410 (NH2),"H NMR (400 MHz, DMSO, 3,
ppm): 2.55 (s, 3H, SCH5), 4.22 (s, 2H, NH,), 8.99 (s, br., 1H, NH). MS (m/z (%)): 186, Anal. calcd. for CsHgN,S,:
C, 32.24; H, 3.25; N, 30.08; S, 34.43% . Found: C, 32.33; H, 3.14; N, 30.23; S, 34.30 %.

Sodium 3- arylprop-3- oxo-1-en-1-olate [5]

In a three necked flask containing [0.01 mol] of sodium methoxide and 20 ml ether, [0.01 mol] of acetophenone
with [0.01 mol] of ethyl formate was poured over it through separating funnel with efficient stirring. The solid
product was collected at the pump and used directly in the reactions.

7-aryl-3-(methylthio)isothiazole[5',4':3,4]pyrazolo[1,5-a] pyrimidine (7a-d)

A solution of (1.86gm, 0.01 mol) 3-(methylsulphonyl)-5H pyrazolo[4,3-d]isothiazol-4- amine 4, (0.01 mol) Sodium
3-arylprop-3- oxo-1-en-1-olate 5, (1ml ) piperidine acetate and (3 ml) H,O was heated for 15 minutes. Acetic acid
(1.5 ml) was added to the hot solution. The solid product was filtered off and recrystallized from ethanol.

7a:- 3-(methylthio)-7-phenylisothiazole[5",4":3,4]pyrazolo[1,5-a] pyrimidine

Color: Yellow, Yield: 67%, M.p.: 210°C, FT-IR (KBr, v, cm™): 1350 (CHs), '"H NMR (400 MHz, DMSO, 3, ppm):
2.43 (s, 3H, SCHy), 7.32-7.85 (m, 5H, aromatic protons), 8.15 (d, 1H, J = 7.3 Hz, N=CH), 8.77 (d, 1H, J = 7.3 Hz,
N=CH), MS (m/z (%)): 298. Anal. calcd. for C14H1oN4S,: C, 56.35; H,3.38; N, 18.78; S, 21.49 %. Found: C, 56.23;
H, 3.64; N, 18.53; S, 21.51 %.

7b:- 7-(4-chlorophenyl)-3-(methylthio)isothiazole[5',4":3,4]pyrazolo[1,5-a]pyrimidine

Color: Yellow, Yield: 72%, M.p.: 235°C, FT-IR (KBr, v, cm™): 1350 (CH5), "H NMR (400 MHz, DMSO, &, ppm):
2.43 (s, 3H, SCH3), 7.55-8.11 (dd, 4H, J = 7.6 Hz, aromatic protons), 8.19 (d, 1H, J = 7.5 Hz, N=CH), 8.79(d, 1H, J
= 7.5 Hz, N=CH), MS (m/z (%)): 332, Anal. calcd. for C14HsCIN,S,: C, 50.52; H, 2.73; CI, 10.65; N, 16.83; S,
19.27% Found: C, 50.32; H, 2.91; Cl, 10.82; N, 16.64; S, 19.55 %.

7c:- 3-(methylthio)-7-(p-tolyl)isothiazole[5',4':3,4] pyrazolo[1,5-a]pyrimidine

Color: Yellow, Yield: 77%, M.p.: 255°C, FT-IR (KBr, v, cm™): 1350 (CH5), *H NMR (400 MHz, DMSO, &, ppm):
2.03 (s, 3H, CHs), 2.50 (s, 3H, SCH3), 7.29-8.01 (m, 4H, aromatic protons), 8.25 (d, 1H, J = 7.4 Hz, N=CH), 8.89(d,
1H, J = 7.4 Hz, N=CH), MS (m/z (%)): 312, Anal. calcd. for C;sH,N,S,: C, 57.67; H, 3.87; N, 17.93; S, 20.53 %.
Found: C, 57.44; H, 3.74; N, 17.99; S, 20.31 %.

7d: - 7-(4-methoxyphenyl)-3-(methylthio)isothiazole[5',4":3,4]pyrazolo[1,5-a]pyrimidine

Color: Yellow, Yield: 81%, M.p.: 280°C, FT-IR (KBr, v, cm™): 1355(CHs), ‘H NMR (400 MHz, DMSO, 3, ppm):
2.53 (s, 3H, SCH3), 3.93 (s, 3H, OCHj5), 7.09-8.10 (dd, 4H, J = 7.5 Hz, aromatic protons), 8.29 (d, 1H, J = 7.4 Hz,
N=CH), 8.80(d, 1H, J = 7.4 Hz, N=CH), MS (m/z (%)): 328, Anal. calcd. for C;sH;,0N,S,:C, 54.86; H,3.68; N,
17.06; S, 19.53 %. Found: C, 54.64; H, 3.64; N, 17.29; S, 19.71 %.

1-Aryl-2-[(5-mercapto-[1,3,4]-thiadiazole-2-yl)imino]ethanone (10a-d)
A solution of (1.32gm, 0.01 mol) 5-amino-1,3,4-thiadiazol-2-thiol 9, (0.01 mol) Sodium 3- arylprop-3- oxo-1-en-1-

olate 5, (1ml) piperidine acetate and (3 ml) H,O was heated for 15 minutes. Acetic acid (1.5 ml) was added to the
hot solution. The solid product was filtered off and recrystallized from ethanol.

866



ISSN 2320-5407 International Journal of Advanced Research (2014), Volume 2, Issue 5, 865-876

10a:- 3-[(5-mercapto-[1,3,4]-thiadiazole-2-yl)imino]-1-phenylpropan-1-one

Color: White, Yield: 65%, M.p.: 170°C, FT-IR (KBr, v, cm™): 3049 (CH=). 2450 (SH); 1705 (C=0), 1610 (HC=N).
'H NMR (400 MHz, DMSO, &, ppm): 3.01 (d, 2H, J = 6.9 Hz, CH,), 3.55 (s, 1H, SH), 7.22 (t, 1H, J = 6.1 Hz,
N=CH-CH,), 7.5-8.2 (m, 5H, aromatic protons), MS (m/z (%)): 263, Anal. calcd. for C;;HsONsS,: C, 50.17; H,
3.44; 0, 6.08; N, 15.96; S, 24.35 %. Found: C, 50.42; H, 3.41; O, 6.12 N, 15.75; S, 24.22 %.

10b:- 1-(4-chlorophenyl)-3-[(5-mercapto-[1,3,4]-thiadiazole-2-yl)imino]-1-phenylpropan-1-one

Color: White, Yield: 74%, M.p.: 185°C, FT-IR (KBr, v, cm™): 3055 (CH=). 2400 (SH); 1713 (C=0), 1590 (HC=N).
'"H NMR (400 MHz, DMSO, &, ppm): 2.95 (d, 2H, J = 7.00 Hz, CH,) 3.55 (s, 1H, SH), 7.22 (t, 1H, J = 6.1 Hz,
N=CH-CHy), 7.5-8.2 (m, 4H, J = 7.4 Hz, aromatic protons), MS (m/z (%)): 297, Anal. calcd. for C;;HgON;S,Cl : C,
44.37; H, 2.71; Cl, 11.91; O, 5.37 N, 14.11; S, 21.54 %. Found: C, 44.22; H, 2.49; Cl, 11.88; O, 5.74; N, 14.46; S,
21.29 %.

10c:- 3-[(5-mercapto-[1,3,4]-thiadiazole-2-yl)imino]-1-(p-tolyl)-1-phenylpropan-1-one

Color: White, Yield: 63%, M.p.: 190°C, FT-IR (KBr, v, cm™): 3035 (CH=). 2470 (SH); 1710 (C=0), 1598 (HC=N).
"H NMR (400 MHz, DMSO, 8, ppm):2.23 (s, 3H, CHj), 2.99 (d, 2H, J = 7.01 Hz, CH,), 3.95 (s, 1H, SH), 6.52 (t,
1H, J = 6.09 Hz, N=CH-CH,), 7.33-7.92 (m, 4H, aromatic protons), MS (m/z (%)): 277. Anal. calcd. for
C12H110ONs3S, - C, 51.96; H,4.00; O, 5.77; N, 15.15; S, 23.12 %. Found: C, 51.81; H, 4.29; O; 5.15; N, 15.76; S,
23.50%.

10d: - 3-[(5-mercapto-[1,3,4]-thiadiazole-2-yl)imino]-1-(p-methoxyphenyl)-1-phenylpropan-1-one

Color: White, Yield: 75%., M.p.: 205°C, FT-IR (KBr, v, cm™): 3055 (CH=). 2560 (SH); 1719(C=0), 1588 (HC=N).
'H NMR (400 MHz, DMSO, &, ppm):3.03 (d, 2H, J = 7.03 Hz, CH,), 3.93 (s, 3H, OCH,), 3.75 (s, 1H, SH), 7.12 (t,
1H, J = 6.1 Hz, N=CH-CH,), 7.15-7.99 (m, 4H, aromatic protons), MS (m/z (%)): 293. Anal. calcd. for
C1oH11O2NsS;: C, 49.13; H, 3.78; N, 14.32; S, 21.86 %. Found: C, 49.11; H, 3.29; N, 14.76; S, 21.50%.

5-amino-1,3,4-thiadiazolidine-2-thiol (12):-

A solution of compound (1.33 gm, 0.01 mol) 5-amino-1,3,4-thiadiazol-2-thiol 9 in hydrochloric acid and [0.5 gm]
of zinc dust, was refluxed for 3 h. The reaction mixture was allowed to cool to room temperature and was poured
into cold water (100 mL). The solid formed was collected by filtration, dried and crystallized from ethanol and used
directly in the reactions. (white powder).

5-aryl-3,5-dihydro-2H-[1,3,4]thiadiazolo[3,2-a]pyrimidine-2-thiol (13a-d):-

A solution of (1.37gm, 0.01 mol) 5-amino-1,3,4-thiadiazolidine-2-thiol 12, (0.01 mol) Sodium-3-arylprop-3- oxo-1-
en-1-olate 5 (1.7gm, 0.01 mol) , (1 ml) piperidine acetate and (3 ml) H,O was heated for 15 minutes. Acetic acid
(1.5 ml) was added to the hot solution. The solid product was filtered off and recrystallized from ethanol.

13a:- 5-phenyl-3,5-dihydro-2H-[1,3,4]thiadiazolo[3,2-a]pyrimidine-2-thiol

Color: Yellow, Yield: 66%, M.p.: 220°C, FT-IR (KBr, v, cm™): 3355(NH), 2450 (SH), *H NMR (400 MHz, DMSO,
3, ppm):1.53 (s, 1H, SH), 2.95 (s, 1H, NH), 4.12 (s, 1H, CH), 5.01 (d, 1H, J = 1.5 Hz, CH); 6.11 (t, 1H, J = 6.2 Hz,
CH); 7.15 (d, 1H, J = 10.1 Hz, CH); 7.23-7.52 (m, 5H, aromatic protons), MS (m/z (%)): 249. Anal. calcd. for
C1iH11N3S; : C, 52.99 ;H,4.45; N, 16.85; S, 25.71 %. Found: C, 52.11; H, 4.29; N, 16.96; S, 25.50%.
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13b:- 5-(4-chlorophenyl)-3,5-dihydro-2H-[1,3,4]thiadiazolo[3,2-a]pyrimidine-2-thiol

Color: Yellow, Yield: 70%, M.p.: 244°C, FT-IR (KBr, v, cm™): 3400(NH), 2430 (SH). *H NMR (400 MHz, DMSO,
3, ppm): 1.61 (s, 1H, SH), 2.83 (s, 1H, NH), 4.33 (s, 1H, CH), 5.22 (d, 1H, J = 1.6 Hz, CH); 6.34 (t, 1H, J = 6.3 Hz,
CH); 7.09 (d, 1H, J = 10.5 Hz, CH); 7.44-7.92 (dd, 4H, aromatic protons), MS (m/z (%)): 283. Anal. calcd. for
C11H10N3S,Cl : C, 46.55; H,3.55; Cl, 12.49; N, 14.81; S, 22.60 %. Found: C, 46.11; H, 3.29; Cl, 12,64; N, 14.96; S,
22.70%.

13c:- 5-(p-tolyl)-3,5-dihydro-2H-[1,3,4]thiadiazolo[3,2-a]pyrimidine-2-thiol

Color: Yellow, Yield: 69%, M.p.: 268°C, FT-IR (KBr, v, cm™): 3398 (NH), 2438 (SH), *H NMR (400 MHz, DMSO,
3, ppm):1.53 (s, 1H, SH), 2.62 (s, 1H, NH), 2.87 (s, 3H, CHj3), 4.13 (s, 1H, CH), 5.03 (d, 1H, J = 1.5 Hz, CH); 6.14
(t, 1H, J = 6.2 Hz, CH); 6.89 (d, 1H, J = 10.7 Hz, CH); 7.20-7.44 (m, 4H, aromatic protons), MS (m/z (%)): 263.
Anal. calcd. for CypHi3N3S; @ C, 54.72; H, 4.97; N, 15.95; S, 24.35 %. Found: C, 54.41; H, 4.29; N, 15.99; S,
24.70%.

13d:- 5-(4-methoxyphenyl)-3,5-dihydro-2H-[1,3,4]thiadiazolo[3,2-a]pyrimidine-2-thiol

Color: Yellow, Yield: 62%, M.p.: 290°C, FT-IR (KB, v, cm™): 3400 (NH), 2450 (SH),"H NMR (400 MHz, DMSO,
8, ppm):1.57 (s, 1H, SH), 2.22 (s, 1H, NH), 3.98 (s, 3H, OCH3), 4.23 (s, 1H, J = 1.6 Hz, CH), 5.00 (d, 1H, J =14
Hz, CH); 6.25 (t, 1H, J = 6.3 Hz, CH); 7.89 (d, 1H, J = 10.7 Hz, CH); 6.94-7.35 (dd, 4H, J = 7.6 Hz, aromatic
protons), MS (m/z (%)): 279. Anal. calcd. for C;,H;30NsS, : C, 51.59; H, 4.69; N, 15.04; S, 22.95 %. Found: C,
51.91; H, 4.55; N, 15.39; S, 22.50%.

5-aryl-2-(methylthio)-3,5-dihydro-2H-[1,3,4]thiadiazolo[3,2-a]pyrimidin (15a-d):-

A solution of (0.57gm, 0.01mol.) potassium hydroxide in 20 ml methanol, stirring for completely soluble then add
(2.49gm, 0.01mol.) of 5-aryl-2,3-dihydro-5H-[1,3,4]-thiadiazolo[3,2-a]pyrimidine2-thiol 13 was Left stirring until
completely soluble then added (1,26ml, 0.01mol.) dimethylsulfate drop by drop with stirring, the mixture was left
stirrer over night and poured on ice/water, The solid product was filtered off and recrystallized from ethanol.

15a:- 2-(methylthio)-5-phenyl-3,5-dihydro-2H-[1,3,4]thiadiazolo[3,2-a]pyrimidin

Color: Colorless, Yield: 71%, M.p.: 130°C, FT-IR (KBr, v, cm™): 3355(NH), 1360 (CHs), 'H NMR (400 MHz,
DMSO, &, ppm): 2.15 (s, 1H, NH), 2.35 (s, 3H, SCH3), 4.42 (s, 1H, CH), 5.25 (d, 1H, J = 1.5 Hz, CH); 6.01 (t, 1H, J
=6.3 Hz, CH); 7.35 (d, 1H, J = 10.2 Hz, CH); 7.40-7.62 (m, 5H, aromatic protons), MS (m/z (%)): 263. Anal. calcd.
for Cy;H13N5S, 0 C, 54.72; H,4.97; N, 15.95; S, 24.35 %. Found: C, 54.54; H, 4.49; N, 15.99; S, 24.50%.

15b:- 5-(4-chlorophenyl)-2-(methylthio) -3,5-dihydro-2H-[1,3,4]thiadiazolo[3,2-a]pyrimidin

Color: Colorless, Yield: 74%, M.p.: 168°C, FT-IR (KBr, v, cm™): 3355(NH), 1365 (CH3), 'H NMR (400 MHz,
DMSO, 6, ppm): 1.89 (s, 1H, NH), 2.15 (s, 3H, SCH3), 4.35 (s, 1H, CH), 5.55 (d, 1H, J = 1.7 Hz, CH); 6.41 (t, 1H, J
= 6.5 Hz, CH); 7.33 (d, 1H, J = 10.4 Hz, CH); 7.45-7.82 (dd, 4H, J = 7.6 Hz, aromatic protons), MS (m/z (%)): 297
Anal. calcd. for C1,H15N3S,Cl : C, 48.39; H, 4.06; Cl, 11.90; N, 14.11; S, 21.53 %. Found: C, 48.22; H, 4.62; Cl,
11,79; N, 14.44; S, 21.30%.
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15c¢:- 2-(methylthio)-5-(p-tolyl)-3,5-dihydro-2H-[1,3,4]thiadiazolo[3,2-a]pyrimidin

Color: Colorless, Yield: 71%, M.p.: 195°C,FT-IR (KBr, v, cm™): 3350 (NH), 1365 (CH5), 'H NMR (400 MHz,
DMSO, 6, ppm): 1.99 (s, 1H, NH), 2.25 (s, 3H, SCH3), 2.45 (s, 3H, CH3), 4.45 (s, 1H, CH), 5.33 (d, 1H ,J = 1.7 Hz,
CH); 6.64 (t, 1H, J = 6.6 Hz, CH); 7.01(d, 1H, J = 10.8 Hz, CH); 7.13-7.29(m, 4H, aromatic protons), MS (m/z (%)):
277. Anal. calcd. for Ci3H15N3S, @ C, 56.28; H, 5.45; N, 15.15; S, 23.12 %. Found: C, 56.56; H, 5.24; N, 15.26; S,
23.30%.

15d:- 5-(4-methoxyphenyl)-2-(methylthio)-3,5-dihydro-2H-[1,3,4]thiadiazolo[3,2-a]pyrimidin

Color: Colorless, Yield: 69%, M.p.: 215°C, FT-IR (KBr, v, cm™): 3450 (NH), 1355(CHs), 'H NMR (400 MHz,
DMSO, §, ppm): 2.01 (s, 1H, NH), 2.05 (s, 3H, SCH3), 3.99 (s, 3H, OCH3), 4.40 (s, 1H, CH), 5.25 (d, 1H,J =15
Hz, CH); 6.71 (t, 1H, J = 6.5 Hz, CH); 6.99 (d, 1H, J = 10.4 Hz, CH); 7.11-7.23(dd, 4H, J = 7.5 Hz aromatic
protons), MS (m/z (%)): 293. Anal. calcd. for Ci3HsON3S, @ C, 53.22; H, 5.15; N, 14.32; S, 21.86%. Found: C,
53.94; H, 5.53; N, 14.29; S, 21.90%.

7-aryl-2-(cyanomethyl) arylpyrazolo[1,5-a]pyrimidine-3-carbonitrile (18a-d)

A solution of (1.47gm, 0.01 mol) 5-amino-3-(cyanomethyl)-1H-pyrazole-4-carbonitrile 16, (0.01 mol) Sodium 3-
arylprop-3- oxo-1-en-1-olate 5, (1ml) piperidine acetate and (3 ml) H,O was heated for 15 minutes. Acetic acid (1.5
ml) was added to the hot solution. The solid product was filtered off and recrystallized from ethanol.

18a:- 2-(cyanomethyl)-7-phenylpyrazolo[1,5-a]pyrimidine-3-carbonitrile

Color: White, Yield: 75%, M.p.: 215°C, FT-IR (KB, v, cm™): 2220(CN), 1450 (CH,), ‘H NMR (400 MHz, DMSO,
8, ppm): 3.77 (s, 2H, CH,), 7.32-7.85 (m, 5H, aromatic protons), 8.09 (d, 1H, J = 7.6 Hz, N=CH), 8.33 (d, 1H, J =
7.4 Hz, N=CH), MS (m/z (%)): 259. Anal. calcd. for C;5HgNs: C, 69.49; H, 3.50; N, 27.01%. Found: C, 69.34; H,
3.22; N, 27.32%.

18b:- 7-(chlorophenyl)-2-(cyanomethyl)pyrazolo[1,5-a]pyrimidine-3-carbonitrile

Color: Pale yellow, Yield: 72%., M.p.: 240°C, FT-IR (KBr, v, cm™): 2215(CN), 1465 (CH,), "H NMR (400 MHz,
DMSO, 8, ppm): 3.87 (s, 2H, CH,), 7.57-7.95 (dd, J = 7.6 Hz 4H, aromatic protons), 8.19 (d, 1H, J = 7.5 Hz N=CH),
8.65 (d, J = 7.5 Hz 1H, N=CH), MS (m/z (%)): 293. Anal. calcd. for C;sHgNsCl : C, 61.34; H, 2.75; Cl, 12,07; N,
23.84%. Found: C, 61.14; H, 2.64; Cl, 12.21; N, 23.76%.

18c:- 2-(cyanomethyl)-7-(p-tolyl)pyrazolo[1,5-a]pyrimidine-3-carbonitrile

Color: White, Yield: 70%, M.p.: 250°C, FT-IR (KBr, v, cm™): 2225(CN), 1460 (CH,), '"H NMR (400 MHz, DMSO,
8, ppm: 2.15 (s, 3H, CH3), 3.65 (s, 2H, CH,), 7.25-7.62 (m, 4H, aromatic protons), 8.22 (d, 1H, J = 7.6 Hz, N=CH),
8.51 (d, 1H, J = 7.5 Hz, N=CH), MS (m/z (%)): 273. Anal. calcd. for C;sH;:N3S, : C, 70.32; H, 4.06; N, 25.63%.
Found: C, 70.24; H, 4.01; N, 25.51%.

18d: - 2-(cyanomethyl)-7-(methoxyphenyl)pyrazolo[1,5-a]pyrimidine-3-carbonitrile

Color: Pale yellow, Yield: 77%, M.p.: 280°C, FT-IR (KBr, v, cm™): 2220(CN), 1470 (CH,), *H NMR (400 MHz,

DMSO, 8, ppm): 3.65 (s, 2H, CHy), 3.90 (s, 3H, OCHj3), 7.11-7.45 (dd, J = 7.5 Hz 4H, aromatic protons), 8.19 (d,
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1H, J = 7.4 Hz N=CH), 8.43 (d, J = 7.6 Hz, 1H, N=CH), MS (m/z (%)): 289. Anal. calcd. for C1sH1;ONs: C, 66.43;
H, 3.83; N, 24.21. Found: C, 66.21; H, 3.77; N, 24.30.

Result and Discussion

Treatment of (bis(methylthio)methylene)malanonitrile 1 [20] with sulphur metal in presence of sodium ethoxide and
piperidine acetate to form 3,5-dimercaptoisothiazole-4-carbonitrile 2 which alkylation by dimethylsulphate in
presence of sodium methoxide and potassium hydroxide afforded 3,5-bis(methylthio)isothiazole-4-carbonitrile 3
[21,22]. The product was cyclized to form 3-(methylthio)-5H-pyrazolo[4,3-d]isothiazol-4-amine 4, structure of 4
was established by elemental analysis and spectral data. Thus, compound 4 is supported by its mass spectrum, which
showed a molecular formula CsHgN,S, (M* 186). 'H NMR (400 MHz, DMSO, 3, ppm): 2.55 (s, 3H, SCH3), 4.22 (s,
2H, NH,), 8.99 (s, br., 1H, NH) [Scheme 1].

NC SMe

S/ Pip. acetate (CH3)2S0,4

EtONa

NC SMe

NH;NH,

EtOH

NH;
(@] O* Na-

Pip. actate
= 5
Ar

7a:- Ar=H
7b:- Ar = ClI
7c:- Ar = CHj;
7d:- Ar = OMe

Scheme (1).

Compound 4 is subjected to react with Sodium 3- arylprop-3- oxo-1-en-1-olate 5 [23-25] in presence of piperidine
actate afforded 5-aryl-3-(methylthio)isothiazole[5",47:3,4]pyrazolo[1,5-a]pyrimidine 6 or isomeric 7-aryl-3-
(methylthio)isothiazole[5',4":3,4]pyrazolo[1,5-a] pyrimidine 7. The two isomers and spectral data, it was found that
the compound 7 is formed through initial nucleophilic attacked by the exocyclic amino group which takes place at
the formyl group then Michael cyclization followed by elimination two moles of water which leads to structures 7.
The other discussed that the initial nucleophilic attacked by endo imino group takes place at the formyl group and
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followed by cyclization of exocyclic amino group of ketonic group which leads to isomeric structure 6. Really only
one isomer was obtained. Thus structure 7 was established by elemental analysis and spectral data. And compound
7a is supported by its mass spectrum, which showed a molecular formula C1sH10N.S, (M* 298). *H NMR spectrum
showed signals at *H NMR (400 MHz, DMSO, &, ppm): 2.43 (s, 3H, SCH3), 7.32-7.85 (m, 5H, aromatic protons),
8.15 (d, 1H, J = 7.3 Hz, N=CH), 8.77 (d, 1H, J = 7.3 Hz, N=CH). (Scheme 1).

The reaction of thiosemicarbazide 8 with carbondisulphide in presence of sodiumbicarbonate and absolute alcohol
produced 5-amino-1,3,4-thiadiazol-2-thiol 9 [26]. The product reacted with sodium 3-arylprop-3-oxo-1-en-1-olate 5
in presence of piperidine acetate to give the open structure 1-Aryl-2-[(5-mercapto-[1,3,4]-thiadiazole-2-
yl)imino]ethanone 10. Or isomeric cyclic structure 5-aryl-5H-[1,3,4]thiadiazolo[3,2-a]pyrimidine-2-thiol 11.
Compound 10 was confirmed by the elemental analysis and spectral data. Thus compound 10a is supported by its
mass spectrum, which showed a molecular formula C;;HsON;S, (M* 263). *H NMR spectrum showed signals at *H
NMR (400 MHz, DMSO, 8, ppm): 3.01 (d, 2H, J = 6.9 Hz, CH,), 3.55 (s, 1H, SH), 7.22 (t, 1H, J = 6.1 Hz, N=CH-
CHy), 7.5-8.2 (m, 5H, aromatic protons). [Scheme 2]

s -
CS, / EtOH N N
" - | |
- NaH CO3
H2N N HoN s SH
9

8
o O Na°
Pip. acetate
= 5
Ar
AN
A\

Ar
N——N N—————N
L I Pyl
)K/E—N S SH N/ s SH
Ar

10 11
10a:- Ar=H
10b:- Ar =CI
10c:- Ar = CHj
10d:- Ar = OMe

Scheme (2).

Reduction of 5-amino-1,3,4-thiadiazol-2-thiol 9 in presence of zinc dust and hydrochloric acid produced 5-amino-
1,3,4-thiadiazolidine-2-thiol 12 which reacted with sodium 3-arylprop-3-oxo-1-en-1-olate 5 in presence of
piperidine acetate to produce 7-aryl-3,5-dihydro-2H-[1,3,4]thiadiazolo[3,2-a]pyrimidine-2-thiol 13 or isomeric
structure 7-aryl -3,5-dihydro-2H-[1,3,4]thiadiazolo[3,2-a]pyrimidine-2-thiol 14 but the elemental analysis and
spectral data confirm that the obtained structure is 5-aryl -2,3-dihydro-5H-[1,3,4]thiadiazolo[3,2-a]pyrimidine-2-
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thiol 13. Thus, compound 13a is supported by its mass spectrum, which showed a molecular formula Cy;H;;N3S,
(M*249). 'TH NMR (400 MHz, DMSO, &, ppm):1.53 (s, 1H, SH), 2.95 (s, 1H, NH), 4.12 (s, 1H, CH), 5.01 (d, 1H, J

= 1.5 Hz, CH); 6.11 (t, 1H, J = 6.2 Hz, CH); 7.15 (d, 1H, J = 10.1 Hz, CH); 7.23-7.52 (m, 5H, aromatic protons).
[Scheme 3].

W——————F
HZN/‘\S/‘\SH
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HZN’//J\\\\S’//J\\\‘SH
12

(@] oO* Na~
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Ar /

//

77

Ar
/ N——————NH
= I /‘\ /‘\
/‘\ /‘\ Ar \N S SH
SN
N S SH 14
13

(CH3)2S0,4

13a, 15a:- Ar=H

Ar
13b,15b:- Ar = ClI
= N—————NH 13c,15c:- Ar = CH,
13d,15d:- Ar = OMe
\
N s SCHy
15

Scheme (3).

According to the mentioned mechanism, reaction of compound 12 with sodium 3-arylprop-3-oxo-1-en-1-olate 5
produced compound 13 Which was subjected to alkylation with dimethyl sulphate to yield the alkylated product 15
which confirmed by elemental analysis and spectral data. Thus compound 15a is supported by its mass spectrum,
which showed a molecular formula C;,H13N3S, (M* 263). 'H NMR (400 MHz, DMSO, 5, ppm): 2.15 (s, 1H, NH),

872



ISSN 2320-5407 International Journal of Advanced Research (2014), Volume 2, Issue 5, 865-876

2.35 (s, 3H, SCHa), 4.42 (s, 1H, CH), 5.25 (d, 1H, J = 1.5 Hz, CH); 6.01 (t, 1H, J = 6.3 Hz, CH); 7.35 (d, 1H, J =
10.2 Hz, CH); 7.40-7.62 (m, 5H, aromatic protons).

Treatment of 5-amino-3-(cyanomethyl)-1H-pyrazole-4-carbonitrile 16 [27] with sodium 3-arylprop-3-oxo-1-en-1-
olate 5 in presence of piperidine acetate was produced 7-aryl-2-(cyanomethyl)pyrazolo[1,5-a]pyrimidine-3-
carbonitrile 18 or isomeric structure 5-aryl-2-(cyanomethyl)pyrazolo[1,5-a]pyrimidine-3-carbonitrile 17. Structure
18 was established by elemental analysis and spectral data. Thus compound 18a is supported by its mass spectrum,
which showed a molecular formula CisHgNs (M* 259). *H NMR (400 MHz, DMSO, 8, ppm): 3.77 (s, 2H, CHy),
7.32-7.85 (m, 5H, aromatic protons), 8.09 (d, 1H, J = 7.6 Hz, N=CH), 8.33 (d, 1H, J = 7.4 Hz, N=CH). [Scheme 4].

o
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Ar
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NC v CH,CN
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18b:- Ar = ClI = Ar
17 18c:- Ar = CHg3
18d:- Ar = OMe 18
Scheme (4).
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Conclusion

In summary, we have achieved a synthesis of interesting novel purine and mercaptopurine analogues utilizing the
reaction of sodium salt of Acetyl derivatives with aminothiadiazoles and aminopyrazole derivatives. The compounds
obtained seem promising for further chemical transformations and for biological evaluation studies.
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