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| A novel series of hybrid heterocycles having pyrazolopyrimidine based 1,2,3-triazole scaffold with two ether linkages were synthesized |
| by 1,3-dipolar cycloaddition reaction of pyrazolopyrimidines tethered to phenoxy alkynes and differently substituted aromatic azides

characterized by using various spectroscopic techniques.

using CuSO45H,0 and sodium ascorbate mixture as catalyst in DMSO-H,O solvent mixture. The synthesized triazole hybrids were
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INTRODUCTION

Pyrazolopyrimidine is a prominent bioheterocycle, structu-
rally analogous to the biogenic purine base, synthesized through
the heterocyclic fusion of the pyrimidine and pyrazole rings.
As aresult, they are extremely adaptable drug-like templates
that have been extensively exploited in the development of many
biologically active medications [1]. Several publications and
reviews have been published on discussing the chemistry and
its pharmacological activities of this class of molecules [2-5].
Compounds containing this scaffold have been shown to have
diverse pharmacological effects, including analgesic [6],
antihypertensive [7], antitubercular [8,9], osteoporosis therapy
[10] and anti-obesity medicines [11]. They have been important
in the evaluation of a disease and final clinical diagnosis
through tumour imaging [12].

1,2,3-Triazoles are the significant five-membered hetero-
cyclic compounds with molecular formula C;H;3N3, due to their
widespread applications in the synthetic organic chemistry and
pharmacological fields and also act as key intermediates in many
industrial applications. The diverse applications of triazoles
include antibacterial [13,14], anti-tubercular [15], fungicidal
[16], insecticidal [17], antiviral [18], anti-HIV [19,20], anti-

proliferative [21], anticancer [22,23], antimicrobial [24-27],
antiepileptic [28] and anti-HSV activities [29].

Few reports are available on the hybrid heterocycles having
pyrazolo[3,4-d]pyrimidin-4-one based triazole skeleton and
their cytotoxic activity [1,30]. However to our best of the
knowledge, only one report is available on pyrazolo[3,4-d]-
pyrimidine based triazole hybrids [31]. In view of these obser-
vations, we were inspired to explore a new series of hybrids
having pyrazolopyrimidine as well as triazole scaffolds with
linker to increase their potentiality as drug leads or drug inter-
mediates in the pharmaceutical industry. Herein, a novel series
of pyrazolopyrimidine based triazoles with methoxy phenoxy
linker using click chemistry from pyrazolopyrimidine based
alkyne as a suitable precursor has been reported.

EXPERIMENTAL

All the reagents and solvents purchased from Sigma-Aldrich,
USA of laboratory grade were used directly without further
purification. Melting points (°C) were recorded by Labtronics
digital melting point apparatus (Panchkula, India). IR spectra
were recorded on Bruker-27 in ATR method. The '"H NMR &
C NMR spectra of the synthesized compounds using TMS
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as an internal reference in CDCl; solvent were captured on JEOL
JNM-ECZ500R/S1 instrument at 500 MHz and 100 MHz,
respectively. Mass spectrometry analyses were carried out on
aJeol SX-102 spectrometer (Tokyo, Japan). TLC plates, alumi-
nium sheets pre-coated with silica gel G (Merck) were used to
predict the progress of the reaction.

Synthesis of 1-(2-hydroxy-5-((1-phenyl-1H-pyrazolo-
[3,4-d]pyrimidin-4-yl)oxy)phenyl)ethan-1-ones (3a,b):
Dehydrochlorination reaction of 1-(2,4-dihydroxyphenyl)-
ethan-1-one (2) (3 mmol) was carried out independently with
4-chloro-1-phenyl-1H-pyrazolo[3,4-d]pyrimidine (1a) (3 mmol)
and 4-chloro-6-methyl-1-phenyl- 1 H-pyrazolo[3,4-d]pyrimidine
(1b) (3 mmol) in presence of K,CO; (2 mmol) in 6 mL. DMF
solvent at room temperature for 2.5 h. After completion of the
reaction, the mixture was poured into the crushed ice and the
obtained solid was filtered. Using petroleum ether-ethyl acetate
as eluent, column chromatography was used to purify the crude
product and produce the corresponding pure products 3a and
3b. Compounds 3a and 3b are new compounds and their struc-
tural elucidation were determined based on their spectral data.

Synthesis of pyrazolopyrimidine tethered to phenoxy
based alkynes (5a,b): The reaction of compounds 3a and 3b
(2 mmol) was carried out independently with propargyl bromide
(4) (2 mmol) in presence of K»COs (1 mmol) in 4 mL of DMF
solvent at room temperature for 3 h. The progress of reaction
was monitored using TLC. After complete formation of products,
the mixture was poured into ice-chilled water and the resulting
solid was filtered. The column chromatography was used to
purify the crude product and produce the respective pure pro-
ducts Sa and Sb. Ethyl acetate-petroleum ether solvent mixture
was used as the eluent. The structures of novel compounds of
Sa and Sb were established based on their spectral data.

General procedure for the synthesis of pyrazolopyrimi-
dine based triazoles with methoxyphenoxy linker (7a-j):
To a stirred solution of terminal alkyne compound Sa,b (2
mmol) in 5 mL of DMSO:H,O (4:1), sodium ascorbate solution
(10 mol%), aqueous cupric sulphate solution (15 mol%) and
appropriate phenyl azide (6a-e, 2 mmol) were added succe-
ssively. The resulting reaction mixture was stirred at room
temperature for 4 h. The reaction progress was observed using
TLC. Upon completion of the reaction, crushed ice (10 g) was
added to the reaction mixture, the obtained solid product was
filtered off and which was purified by silica gel chromatography
eluting with petroleum ether, ethyl acetate (8:2) to obtain the
corresponding pure products 7a-j.

1-(2-Hydroxy-4-((1-phenyl-1H-pyrazolo[3,4-d]pyrimi-
din-4-yl)oxy)phenyl)ethan-1-one (3a): Yield: 90%; m.p.: 142-
143 °C. IR (ATR, Vinux, cm’™): 1739, 3601; 'H NMR (CDCls,
400 MHz): 8 12.54 (s, 1H), 8.66 (s, 1H), 8.29 (s, 1H), 8.24-
8.18 (m,2H), 7.87 (d, J = 8.7 Hz, 1H), 7.59-7.52 (m, 2H), 7.42-
7.36 (m, 1H), 6.94 (d, J = 2.3 Hz, 1H), 6.86 (dd, / =8.7, 2.3
Hz, 1H), 2.67 (s, 3H); *C NMR (CDCls, 100 MHz): 8 203.56,
164.25,162.67,157.90, 155.62, 155.14, 138.58, 132.52, 132.35,
129.32,127.17,121.60, 118.02, 112.93, 111.34, 104.29, 26.79;
mass analysis of CioHiuN1Ojs: m/z 347.2 [M+H]*.

1-(2-Hydroxy-4-((6-methyl-1-phenyl-1H-pyrazolo[3,4-d]-
pyrimidin-4-yl)oxy)phenyl)ethan-1-one (3b): Yield: 90%;

m.p.: 143-144 °C. IR (ATR, Vinu, cm™): 1749, 3603; 'H NMR
(CDCl5,400 MHz): & 12.54 (s, 1H), 8.23 (dd, J = 8.6, 3.2 Hz,
2H), 8.07 (s, 1H), 7.81 (d, J= 8.8 Hz, 1H), 7.52 (t, /= 8.0 Hz,
2H), 7.33 (t, J =7.4 Hz, 1H), 6.94 (d, J = 3.3 Hz, 1H), 6.84
(dd, J=8.7,3.4 Hz, 1H), 2.66 (d, J = 10.5 Hz, 6H); *C NMR
(CDCls, 100 MHz): 6 203.52, 166.45, 164.20, 161.94, 158.31,
156.21, 138.85,132.39, 132.18, 129.21, 126.80, 121.43, 117.72,
112.84,111.05,102.21,26.75,26.28; mass analysis of C1oH4N4O;:
m/z 361.15 [M+H]*.
1-(4-((1-Phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-
0xy)-2-(prop-2-yn-1-yloxy)- phenyl)ethan-1-one (5a): Yield:
86%; m.p.: 167-168 °C. IR (ATR, Vi, cm’™'): 1737, 2126; 'H
NMR (CDCls, 400 MHz) & 8.66 (s, 1H), 8.26 (s, 1H), 8.22-8.19
(m, 2H), 7.94 (d, J = 8.5 Hz, 1H), 7.58-7.54 (m, 2H), 7.41-7.37
(m, 1H), 7.04 (d,J=3.1Hz, 1H), 7.00 (dd, J=8.5,3.2 Hz, 1H),
4.83(d,J=2.4Hz,2H),2.68 (s, 3H),2.57 (t,J=3.4 Hz, 1H);
“C NMR (CDCl;, 100 MHz): § 198.01, 162.93, 158.09,
155.91, 155.66, 155.14, 138.57, 132.57,132.31, 129.34, 12721,
126.64, 121.62, 114.93, 107.06, 104.23, 80.47, 78.16, 56.55,
32.03; mass analysis of C»,H;¢N4Os: m/z 385.20 [M+H]".
1-(4-((6-Methyl-1-phenyl-1H-pyrazolo[3,4-d]pyrimi-
din-4-yl)oxy)-2-(prop-2-yn-1-yloxy)phenyl)ethan-1-one (5b):
Yield: 85%; m.p.: 166-167 °C.IR (ATR, Vi, cm’™): 1736,2115;
'HNMR (CDCls, 500 MHz) § 8.23 (dd, J = 8.7, 1.1 Hz, 2H),
8.02 (s, 1H), 7.92 (d, J = 8.5 Hz, 1H), 7.56-7.52 (m, 2H), 7.38-
7.34 (m, 1H), 7.07 (d, J=2.1 Hz, 1H), 7.01 (dd, J = 8.5, 2.1 Hz,
1H), 4.82 (d, J=2.4 Hz, 2H), 2.69 (s, 6H), 2.56 (t, /= 2.4 Hz,
1H); “C NMR (CDCl;, 100 MHz): § 198.11, 166.46, 162.24,
158.02, 156.32, 156.23, 138.83, 132.45, 132.10, 129.22, 126.83,
126.36, 121.46, 114.85, 106.97, 102.08, 80.38, 78.14, 56.53,
32.03, 26.30; mass analysis of Co3HsN4Os: m/z 399.4 [M+H]*.
1-(2-((1-Phenyl-1H-1,2,3-triazol-4-yl)methoxy)-4-((1-
phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)oxy)phenyl)-
ethan-1-one (7a): Yield: 80%; m.p.: 195-196 °C. IR (ATR,
Vi, cm’™): 1686, 1736; "H NMR (500 MHz, CDCL): § 8.63
(s, 1H), 8.27 (s, 1H), 8.20 (dd, J = 8.6, 3.1 Hz, 2H), 8.12 (s, 1H),
7.93 (d,J=8.5Hz, 1H), 7.76-7.73 (m, 2H), 7.58-7.52 (m, 4H),
7.49-7.44 (m, 1H), 7.41-7.36 (m, 1H), 7.18 (d, J=3.2 Hz, 1H),
6.99 (dd, J = 8.5, 2.1 Hz, 1H), 5.42 (s, 2H), 2.64 (s, 3H); °C
NMR (CDCls, 100 MHz): & 198.13, 163.33, 162.91, 161.91,
158.58, 156.03, 155.61,155.11, 143.74, 138.54, 133.08, 132.56,
132.30, 129.34, 127.22, 126.53, 122.69, 121.65, 116.96, 114.70,
107.13, 104.25, 62.63, 31.93; mass analysis of Cy;sH»1N;Os:
m/z 504.10 [M+H]*.
1-(2-((1-(4-Fluorophenyl)-1H-1,2,3-triazol-4-yl)-
methoxy)-4-((1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-
oxy)phenyl)ethan-1-one (7b): Yield: 81%; m.p.: 196-197 °C.
IR (ATR, Vyar, cm™): 1685, 1737; '"HNMR (500 MHz, CDCl;):
8 8.63 (s, 1H), 8.26 (s, 1H), 8.20 (dd, J = 8.6, 1.0 Hz, 2H), 8.08
(s, 1H),7.92 (d, J=8.5Hz, 1H), 7.74-7.71 (m, 2H), 7.58-7.54
(m, 2H), 7.41-7.37 (m, 1H), 7.26-7.22 (m, 2H), 7.17 (d, J =
2.1 Hz, 1H), 7.00 (dd, J = 8.5, 2.1 Hz, 1H), 5.42 (s, 2H), 2.64
(s, 3H); *C NMR (CDCls, 100 MHz): § 198.05, 162.91, 158.52,
156.02, 155.59, 155.14, 143.91, 138.56, 135.76, 133.05, 132.53,
132.31,129.33,127.21, 126.58, 122.85, 122.01, 121.65, 121.02,
114.72, 107.13,104.25, 62.63, 31.90; mass analysis of
CasHooN;,OsF: m/z 522.50 [1\/I+H]Jr
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1-(2-((1-(4-Chlorophenyl)-1H-1,2,3-triazol-4-yl)-
methoxy)-4-((1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-
oxy)phenyl)ethan-1-one (7¢): Yield: 79%; m.p. 193-194 °C.
IR (ATR, Vinux, cm™): 1689,1739; 'H NMR (500 MHz, CDCl;):
6 8.63 (s, 1H), 8.26 (s, 1H), 8.22-8.19 (m, 2H), 8.10 (s, 1H),
7.92 (d, J = 8.5 Hz, 1H), 7.72-7.68 (m, 2H), 7.58-7.54 (m,
2H), 7.54-7.50 (m, 2H), 7.42-7.37 (m, 1H), 7.16 (d, J =2.1 Hz,
1H), 7.00 (dd, J = 8.5, 2.1 Hz, 1H), 5.42 (s, 2H), 2.64 (s, 3H);
*C NMR (CDCl;, 100 MHz): § 198.04, 162.89, 158.52, 156.00,
155.58,155.12, 143.86,138.54, 135.26, 134.96, 132.53, 132.30,
130.07,129.32, 127.20, 126.55, 121.78, 121.63, 121.06, 114.71,
107.10,104.24, 62.61, 31.90; mass analysis of CosH20N;O5Cl:
m/z 538.40 [M+H]".
1-(2-((1-(4-Bromophenyl)-1H-1,2,3-triazol-4-yl)-
methoxy)-4-((1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-
oxy)phenyl)ethan-1-one (7d): Yield: 82%; m.p.: 196-197 °C.
IR (ATR, Vypr, cm™): 1690, 1738; "H NMR (500 MHz, CDCL):
6 8.63 (s, 1H), 8.26 (s, 1H), 8.22-8.18 (m, 2H), 8.10 (s, 1H),
7.92 (d,J=8.5Hz, 1H), 7.69-7.62 (m, 4H), 7.56 (t, /= 8.0 Hz,
2H), 7.39 (t, J = 7.4 Hz, 1H), 7.16 (d, J = 2.0 Hz, 1H), 7.00
(dd, J=8.5,3.0 Hz, 1H), 5.41 (s, 2H), 2.64 (s, 3H); "C NMR
(CDCl;, 100 MHz) & 198.05, 162.91, 158.52, 156.02, 155.59,
155.14,143.91, 138.56, 135.76, 133.05, 132.53, 132.31, 129.33,
127.21,126.58, 122.85, 122.01, 121.65, 121.02, 114.72, 107.13,
104.25, 62.63, 31.90; mass analysis of C,sH,0N;Os;Br: m/z
582.40 [M+H]".
1-(4-((1-Phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)oxy)-
2-((1-(p-tolyl)-1H-1,2,3-triazol-4-yl)methoxy)phenyl)-
ethan-1-one (7e): Yield: 81%; m.p.: 192-193 °C. IR (ATR, Vi,
cm™): 1699, 1734; '"H NMR (CDCI;,400 MHz): 8 8.63 (s, 1H),
8.27 (s, 1H), 8.20 (dd, J = 8.6, 1.0 Hz, 2H), 8.07 (s, 1H), 7.92
(d,J=8.5Hz, 1H),7.61 (d,J=8.4 Hz, 2H), 7.59-7.54 (m, 2H),
7.39 (dd, J = 14.0, 0.9 Hz, 1H), 7.33 (d, J = 8.2Hz,2H), 7.17
(d,J=2.1Hz, 1H), 6.99 (dd, J=8.5,2.1 Hz,1H), 5.41 (s, 2H),
2.64 (s, 3H), 2.43 (s, 3H); “C NMR (CDCl;, 100 MHz): §
198.10, 162.92, 158.68, 156.03, 155.62, 155.14, 143.41, 139.32,
138.59, 134.53,132.56, 132.28, 130.37, 129.32, 127.18, 126.55,
121.66, 121.18, 120.55, 114.63, 107.13, 104.26, 62.73,31.98,
21.16; mass analysis of CxHN705: m/z 518.40 [M+H]".
1-(4-((6-Methyl-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-
4-yl)oxy)-2-((1-phenyl-1H-1,2,3-triazol-4-yl)-methoxy)-
phenyl)ethan-1-one (7f): Yield: 80%; m.p.: 191-192 °C. IR
(ATR, Viar, cm™): 1695, 1736; '"H NMR (500 MHz, CDCl;): §
8.23 (d, J=7.8 Hz, 2H), 8.10 (s, 1H), 8.03 (s, 1H), 7.91 (d, J
= 8.5 Hz, 1H), 7.74 (d, J = 7.8 Hz, 2H), 7.54 (t, J = 7.8 Hz,
4H), 7.47 (t,J=7.4 Hz, 1H), 7.36 (t, J=7.5 Hz, 1H), 7.18 (d,
J=1.8 Hz, 1H), 7.01 (dd, J = 8.5, 2.9 Hz, 1H), 5.41 (s, 2H),
2.66 (s, 6H); “C NMR (CDCl;, 100 MHz): § 198.19, 166.45,
162.24, 158.65, 156.45, 156.20, 143.66, 138.84, 136.82, 132.40,
132.10, 129.88, 129.21, 129.13, 126.81, 126.20, 121.47, 121.14,
120.65, 114.65, 106.95, 102.10, 62.73, 31.99, 26.29; mass
analysis of C,H,3N-O5: m/z 518.50 [M+H]".
1-(2-((1-(4-Fluorophenyl)-1H-1,2,3-triazol-4-yl)meth-
0xy)-4-((6-methyl-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-
4-yl)oxy)phenyl)ethan-1-one (7g): Yield: 80%; m.p.: 195-
196 °C. IR (ATR, Vpar, cm™): 1695, 1736; '"H NMR (500 MHz,
CDCl5): 6 8.23-8.21 (m, 2H), 8.06 (s, 1H), 8.00 (s, 1H), 7.90

(d,J=8.5Hz, 1H),7.73-7.70 (m, 2H), 7.56-7.52 (m, 2H), 7.38-
7.34 (m, 1H), 7.25-7.21 (m, 2H), 7.17 (d, /= 2.1 Hz, 1H), 7.01
(dd, J=8.5,3.1 Hz, 1H), 5.40 (s, 2H), 2.67 (s, 3H), 2.65 (s, 3H);
C NMR (CDCl;, 100 MHz): 8 198.16, 166.43, 163.85, 162.23,
161.37,158.57,156.45,156.19, 143.81, 138.82, 133.07, 132.37,
132.10,129.21, 126.82, 126.22,121.45,116.98, 116.75, 114.68,
106.97, 102.08, 62.68, 31.94, 26.29; mass analysis of
C29H22N703F: WZ 536.20 [1\/I+H]Jr

1-(2-((1-(4-Chlorophenyl)-1H-1,2,3-triazol-4-yl)meth-
0xy)-4-((6-methyl-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-
4-yl)oxy)phenyl)ethan-1-one (7h): Yield: 79%; m.p.: 193-
194 °C. IR (ATR, Vuax, cm™): 1694, 1734; "H NMR (500 MHz,
CDCls): 68.22 (d, J=7.7 Hz, 2H), 8.09 (s, 1H), 7.99 (s, 1H),
7.90 (d, J = 8.5 Hz, 1H), 7.69 (d, J = 8.8 Hz, 2H), 7.56-7.49
(m, 4H), 7.36 (t, /=7.4 Hz, 1H),7.17 (d, J = 1.9 Hz, 1H), 7.01
(dd, J = 8.5, 2.0 Hz, 1H), 5.40 (s, 2H), 2.66 (s, 3H), 2.65 (s,
3H); ®C NMR (CDCls, 100 MHz): § 198.16, 166.43, 162.23,
158.54,156.45,156.19, 143.77, 138.81, 135.27, 134.94, 132.36,
132.11,130.05, 129.21, 126.82, 126.22, 121.78, 121.45, 121.04,
114.69, 106.97, 102.07, 62.66, 31.93, 26.29; mass analysis of
C29H22N7O3C1: m/z 552.20 [1\/‘[+H]Jr

1-(2-((1-(4-Bromophenyl)-1H-1,2,3-triazol-4-yl)meth-
0xy)-4-((6-methyl-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-
4-yl)oxy)phenyl)ethan-1-one (7i): Yield: 80%; m.p.: 193-194
°C. IR (ATR, Vumax, cm™): 1694, 1732; '"H NMR (500 MHz,
CDCls): 6 8.22 (dd, J=8.6,2.1 Hz, 2H), 8.09 (s, 1H), 7.99 (s,
1H), 7.90 (d, J = 8.5 Hz, 1H), 7.67-7.61 (m, 4H), 7.56-7.52
(m, 2H), 7.39-7.33 (m, 1H), 7.16 (d, J = 3.1 Hz, 1H), 7.01 (dd,
J=28.5,3.2 Hz, 1H), 5.40 (s, 2H), 2.66 (s, 3H), 2.64 (s, 3H);
BC NMR (CDCls, 100 MHz): 8 198.16, 166.44, 162.24, 158.53,
156.45, 156.20, 143.96,138.82, 135.75, 133.03, 132.36, 132.12,
129.21, 126.83, 126.23, 122.82, 122.00, 121.46, 120.95, 114.70,
106.97,102.07,62.65,31.93,26.29; mass analysis of C20H»N;O;Br:
m/z 596.60 [M+H]*.

1-(4-((6-Methyl-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-
4-yl)oxy)-2-((1-(p-tolyl)-1H-1,2,3-triazol-4-yl)methoxy)-
phenyl)ethan-1-one (7j): Yield: 78%; m.p.: 198-199 °C. IR
(ATR, Vinax, cm™): 1692, 1739; '"H NMR (500 MHz, CDCl5): &
8.23 (dd, J = 8.6, 1.0 Hz, 2H), 8.06 (s, 1H), 8.01 (s, 1H), 7.90
(d,/=8.5Hz, 1H),7.60 (d, J= 8.4 Hz, 2H), 7.56-7.51 (m, 2H),
7.37-7.30 (m, 3H), 7.17 (d, J = 2.0 Hz, 1H), 7.00 (dd, J = 8.5,
2.1 Hz, 1H), 5.40 (s, 2H), 2.66 (s, 3H), 2.65 (s, 3H), 2.43 (s,
3H); “C NMR (CDCls, 100 MHz): § 198.20, 166.45, 162.24,
158.68, 156.45, 156.20, 143.47, 139.29, 138.84, 134.53, 132.39,
132.08, 130.35, 129.20, 126.79, 126.19, 121.46, 121.12, 120.54,
114.61, 106.95,102.09, 62.75, 32.01, 26.29, 21.15; mass
analysis of C3H,sN70;: m/z 532.60 [M+H]".

RESULTS AND DISCUSSION

4-Chloropyrazolo[3,4-d]pyrimidine 1a and its methyl
analogue 1b were chosen as suitable starting precursors for
the synthesis of target hybrid heterocycles and were prepared
using literature procedure [32]. Dehydrochlorination reaction
of 4-chloro1-pyrazolo[3,4-d]pyrimidines (1a,b) was indepen-
dently carried out with (2,4-dihydroxyphenyl)ethan-1-one (2)
utilizing K,CO; base in DMF at room temperature for 2.5 h.
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The corresponding new pyrazolopyrimidine based aryl ethers
3a,b were isolated in 80% yield (Scheme-I) and are confirmed
based on their spectral analysis. The hydroxy and methyl keto
groups in the product 3a are confirmed by showing the peaks
at 3600 cm™ (broad) and 1739 cm™ respectively in IR spectrum,
singlet peaks at 8 12.54 and 2.67 ppm 'H NMR spectrum.
Further, its *C NMR spectrum showed prominent peaks at &
203.56 and 26.79 ppm for keto carbonyl and methyl carbons.

The pyrazolopyrimidine based terminal alkyne having two
ether linkages Sa,b was prepared from the base catalyzed subs-
titution reaction of 3a/3b with propargyl bromide. These
alkynes Sa,b are confirmed from their analytical data. The
presence of propargyl group in product Sa is evidenced from
IR, '"HNMR, "C NMR spectra by showing the prominent peaks
at2133 cm™ (C=C); a doublet peak at 8 4.83 ppm due to O-CH,
and a triplet at & 2.57 ppm due to alkyne proton; acetylene
carbon signals at 4 80.47, 78.16 ppm and O-CH, carbon signal
at 6 56.55 ppm respectively. The protonated molecular ion
peak is observed at m/z 385.1 in LC-MS spectrum.

DMF, K,CO;

Cl
=N o
N / \ /)\ R, HO
Ny N +

&H
o
—N
\ />7R1 Br<4\\\
25h,rt J N K,CO;,
~ DMF, 1t,3 h

A new series of hybrid heterocycles with two ether link-
ages having pyrazolopyrimidine and 1,2,3-triazole scaffolds
was planned using the terminal alkynes 5a,b and the aryl azides
6a-e in copper catalyzed 1,3-dipolar cycloaddition reaction
under click conditions. The reaction of S5a with phenyl azide 6a
in DMSO-H,O solvent mixture was carried out using CuSO,-5SH,O
in the presence of sodium ascorbate as a copper catalyst source
at room temperature. The reaction was completed in 4 h, after
the usual workup, the isolated product was purified by column
chromatography to afford product 7a in 80% yield (Scheme-
IT). The product 7a showed a band due to keto carbonyl group
at 1736 cm™ in IR spectrum; the characteristic singlet signal at
8 8.12 ppm for triazole ring proton and two more singlet signals
at § 5.42 ppm for two protons and at  2.64 ppm integrating for
three protons due to O-CH, and keto-methyl protons, respec-
tively in the "H NMR spectrum. Its *C NMR spectrum showed
aketo carbon peak at $198.13 ppm, substituted triazole carbon
peaks at 6 143.74, 121.65 ppm, O-CH, carbon signal at 3 62.6
and keto-methyl carbon signal at 6 31.93 ppm. The LC-MS

0,

N
Sa,b
OH
2 R, =H, CH,4
la,b

R, = H, Me

3a,b
R;=H, Me

Scheme-I: Synthesis of pyrazolo[3,4-d]pyrimidine based alkyne with methoxyphenoxy linker (5a-b)

N
XN
N\ +
F
N N R,
R
S5a,b 6afe

o
O N\
[
/
CuSO,5H,0 N
Na.ascorbate
DMSO:H,0 R,
rt,4 h
Ta-j
R,

7a: R,=H, R,=H; 7b: R,=H, R,=F; 7¢: R,=H, R,=ClI; 7d: R,=H, R,=Br; 7e: R,=H, R,= Me;
7f: Ri= Me, R, = H; 7g: Ri=Me, R,=F; 7h: R,= Me, R,=Cl; 7i: R, = Me, R,= Br; 7j: Ri= Me, R,=Me

Scheme-II: Synthesis of pyrazolo[3,4-d]pyrimidine based triazoles with two ether linkages (7a-j)
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spectrum showed the protonated molecular ion peak at m/z
504.2, which confirmed the structure for product 7a along
with other spectral data.

A cluster of new pyrazolopyrimidine based triazoles with
two ether linkages 7b-j were obtained using diversely substi-
tuted aryl azides 6b-e as sorrogates in copper catalyzed dipolar
reaction of 5a/5b under click conditions (Scheme-II).

Conclusion

A novel series of hybrid heterocycles having pyrazolo-
pyrimidine based triazole scaffold with two ether linkages 7a-j
was synthesized from 1,3-dipolar cycloaddition reaction of
pyrazolopyrimidines tethered to phenoxy alkynes Sa, Sb and
differently substituted aromatic azides 6a-e using CuSO45H,O
and sodium ascorbate mixture as catalyst in click reaction
manner in DMSO-H,O solvent mixture. The alkynes Sa, Sb
in turn were obtained from dehydrobromination of corresp-
onding hydroxy compounds 3a, 3b with propargyl bromide.
The compounds 3a and 3b were prepared using the starting
precursor 1a,1b and dihydoxyacetophenone (2).
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