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| A comparative study of C-O cross coupling reaction in synthesis of 4-(0O,0-isopropylidene-2,3-dihydroxypropoxypyrazolo[3.4-d]- |
pyrimidines (3) has been under taken using phase transfer catalysis. Liquid-liquid phase transfer catalysis has been explored in reaction

between (2,2-dimethyl-1,3-dioxolan-4-yl)methanol (1) and 4-chloropyrazolo[3,4-d]pyrimidines (2) using tetrabutylammonium bromide |

(TBAB) as phase transfer catalyst, aqueous NaOH as inorganic phase and chlorobenzene as organic phase at room temperature to form 3. |

Ring opening of (2,2-dimethyl-1,3-dioxolan-4-yl)methanolyl present in 3 under acidic hydrolysis at room temperature afforded 3-(1,6- |

disubstituted 1H-pyrazolo[3,4-d]pyrimidin-4-yloxy)propane-1,2-diols (4). |

|

|

|
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INTRODUCTION

Phase transfer was used to catalyze nucleophilic aromatic
substitution by Makosza and other [1-3]. Zoltewicz and others
[4-7]have given a good early review of various methods and
compared with other techniques that make use of polar
solvents, transition metals and monoelectron transfers. In
general, phase transfer catalysis (PTC) can be used for
heteroaromatic SN reactions [8-11]. Chloro group present at
position 2 and 4 in pyrimidine has been found reactive towards
SN reactions with variety of nucleophilic reagents [12,13].
Nucleophilic displacements under phase transfer catalysis in
fused pyrimidines have also been reported [14-16]. C-O
coupling producing ether linkage (O-alkylation, O-arylation)
is an important example of SN reaction. Isopropylidine
glycerol moiety was known to impart remarkable biological
activities [17-29]. In addition pyrimidine and fused pyrimidines
with glyceryl moiety showing the pharmaceutical significance
have been reported [30,31]. Synthesis of pyrazolopyrimidine
having isopropylidene moiety are less reported [31].
Incorporation of phase transfer catalysis with Williamson ether
synthesis provided a smoother and convenient path for ether
formation. Few cases for heteroaromatic SN reactions
employing alkoxide ions under phase transfer catalysis in

heteroaryl halides have been reported. Pyrazolopyrimidines
have received special attention because pyrazolopyrimidines
found to be the structural analogous of biogenic purine class
compounds, having high impact in the field of pharmaceuticals
with vast spectrum of biological activities. Moreover, to resolve
environmental issues the present need is to replace classical
methods by environmental friendly techniques.

EXPERIMENTAL

All the reagents used were purchased from S.D. fine
chemicals and Aldrich Chemicals (LR grade). Melting points
were uncorrected and determined on Toshniwal melting point
apparatus in open capillary tubes. IR (KBr) spectra (Vimas, cm™)
of compounds 3 and 4 were recorded on Buck-500 spectro-
photometer in the form of KBr pellets and. 'H NMR and "C
NMR were recorded on Bruker spectrometer at 400 MHz in
DMSO/DMSO-ds using TMS as reference and the values are
given in 8 ppm. The mass spectra were recorded on LC-MS-
Agilent 1100 series. The purity of compounds 3 and 4 was
checked routinely by TLC using n-hexane:ethyl acetate (8:2)
using silica gel-G plates and spots were visualized by exposing
the dry plates in iodine vapours and UV light (A = 254 nm).

In present report, C-O coupling between pharmaceutically
accepted (2,2-dimethyl-1,3-dioxolan-4-yl)methanol (1) and
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1,6-disubstituted 4-chloropyrazolo[3,4-d]pyrimidines (2) has
been attempted under liquid-liquid phase transfer catalysis at
room temperature using a mixture of chlorobenzene and sodium
hydroxide solution (50 % w/v) as solvent and tetrabutylammo-
nium bromide (TBAB) as a phase transfer catalyst to form 4-
(0,0-isopropylidene-2,3-dihydroxypropoxy)pyrazolo[3,4-
d]pyrimidines (3). Compound 3 when subjected to acid hydro-
lysis with alcoholic HCI at room temperature under stirring
underwent ring opening to give 3-(1,6-substituted 1H-pyrazolo-
[3,4-d]pyrimidin-4-yloxy)propane-1,2-diols (4) in excellent
yield (Scheme-I).

General method for synthesis of 4-((2,2-dimethyl-1,3-
dioxolan-4-yl)methoxy)-1,6-disubstituted 1H-pyrazolo[3,4-
d]pyrimidines (3a-h): To a solution of sodium hydroxide (50 %
w/v,3mL), TBAB (5§ mmol, 0.161 g), chlorobenzene (15 mL)
and 1,6-disubstituted 4-chloropyrazolo[3,4-d]pyrimidines
[30,32,33] (2, 0.005 mol, 1.45 g) was added dI-(2,2-dimethyl-
1,3-dioxolan-4-yl)methanol (2, 0.006 mol, 0.792 g). The mixture
was stirred at room temperature and the completion of reaction
(25-35 min) was determined by TLC (benzene:ethanol, 8:2).
The water (25 mL) was added to the reaction mixture and
stirring was continued for 5 min. The phases were then sepa-
rated and the aqueous phase was extracted with chlorobenzene
(15 mL). The combined organic layers were dried over anhy-
drous magnesium sulphate and chlorobenzene was removed
in vacuo to obtain the crude solid product which was crysta-
llized from ethanol.

1-Phenyl-4-((2,2-dimethyl-1,3-dioxolan-4-yl)methoxy)-
1H-pyrazolo[3,4-d]pyrimidine (3a): Reaction time: 25 min,
yield: 90 %, m.p.: 232-234 °C, IR (KB, Vi, cm™): 3010,
2980, 2870 (CH), 1588, 1545 (C=C, C=N), 'H NMR ((DMSO-
ds): 8 1.31-1.32 (m, 6H, CHa), 4.03-4.08 (m, 2H, CH,), 4.27-
4.33 (m, 2H, CH,), 4.54-4.61 (m, 1H, CH), 8.38 (s, 2H, Ar-
H), 8.60-8.62 (d, J = 6.0 Hz, 2H, Ar-H), 8.77-8.78 (d, J/ = 6.0
Hz, 2H, Ar-H), 9.28 (s, H, Ar-H at Cs), "C NMR (DMSO-ds):
0 163.22, 152.38, 148.71, 146.78, 143.21, 132.73, 130.32,
115.65, 112.50, 101.17, 63.12, 60.16, 14.29 MS: M* (326):
Analysis (%) for C;H;sN4O5 Caled. C, 62.57; H, 5.56; N, 17.17
%. Found: C, 62.37; H, 5.27; N, 17.56 %.

1-Phenyl-4-((2,2-dimethyl-1,3-dioxolan-4-yl)methoxy)-
6-methyl-1H-pyrazolo[3,4-d]pyrimidine (3b): Reaction time:
25 min, yield: 92 %, m.p.: 221-223 °C, IR (KBr, Vi, cm™):
3008, 2982, 2871 (CH), 1590, 1580 (C=C, C=N), 'H NMR
((DMSO-dg): 8 1.31-1.32 (m, 6H, CHs), 2.62 (s, 3H, Ar-CH3),
4.05-4.08 (m, 2H, CH,), 4.28-4.33 (m, 2H, CH,), 4.54-4.61

(m, 1H, CH), 8.38 (s, 2H, Ar-H), 8.60-8.62 (d, J = 6.0 Hz, 2H,
Ar-H), 8.77-8.79 (d, J = 6.0 Hz, 1H, Ar-H at Cs), 9.07 (s, 1H,
Ar-H), C NMR (DMSO-ds): 164.74,153.71, 148.67, 146.17,
143.12,132.77,131.13, 114.15, 102.40, 61.18, 21.15.14. MS:
M* (340): Analysis (%) for CisH,0N,O; Calced.: C, 63.52; H,
5.92; N, 16.46 %. Found: C, 58.45; H, 5.79; N, 17.33 %.
1-(4-Methoxyphenyl)-4-((2,2-dimethyl-1,3-dioxolan-4-
yl)methoxy)-1H-pyrazolo[3,4-d]pyrimidine (3c): Reaction
time: 25 min, yield: 95 %, m.p.: 248-250 °C, IR (KBT, Viax,
cm™): 3012, 2978, 2875 (CH), 1590, 1580 (C=C, C=N), 'H
NMR ((DMSO-ds): & 1.32-1.34 (m, 6H, CH3), 3.86 (s, 3H,
OCHs), 4.03-4.08 (m, 2H, CH.), 4.32-4.37 (m, 2H, CH.), 4.54-
4.61 (m, 1H, CH), 8.39 (s, 1H, Ar-H), 8.61-8.62 (d, J = 6.0
Hz, 1H, Ar-H) 8.77-8.79 (d, J = 5.6 Hz, 2H, Ar-H), 8.87 (s,
1H, Ar-H at Cg), 9.34 (s, 1H, Ar-H at C;), *C NMR (DMSO-
ds): 163.22, 152.38, 148.75, 146.18, 143.81, 133.73, 130.39,
115.65, 113.51, 101.09, 63.42, 61.11, 55.11, 21.42. MS: M*
(356): Analysis (%) for CisHN4O4 Calcd.: C, 60.66; H, 5.66;
N, 15.72. Found: C, 60.85; H, 5.89; N, 17.09 %.
1-(2,4-Dinitrophenyl)-4-((2,2-dimethyl-1,3-dioxolan-4-
yl)methoxy)-1H-pyrazolo[3,4-d]pyrimidine (3d): Reaction
time: 30 min, yield: 91 %, m.p.: 210-212 °C, IR (KBTI, Viax,
cm™): 3013, 2988, 2870 (CH), 1578, 1555 (C=C, C=N), 'H
NMR ((DMSO-ds): 6 1.31-1.32 (s, 6H, CH3), 4.03-4.08 (m,
2H, CH,), 4.32-4.37 (m, 2H, CH,), 4.54-4.61 (m, 1H, CH),
8.38-8.39 (s, 1H, Ar-H), 8.77-8.79 (d, J = 6.4 Hz, 2H, Ar-H),
9.27 (s, 2H, Ar-H), ®C NMR (DMSO-d;): 164.24, 153.18,
148.75, 146.78, 143.21, 132.71, 130.93, 113.52, 102.01, 60.98,
13.89. MS: M* (416): Analysis (%) for Ci7H,6NsO7 Calcd.: C,
49.04; H, 3.87; N, 20.19 %. Found: C, 49.38; H, 4.02; N, 20.58 %.
1-(2,4-Dinitrophenyl)-4-((2,2-dimethyl-1,3-dioxolan-4-
yl)methoxy)-6-methyl-1H-pyrazolo[3,4-d]pyrimidine (3e):
Reaction time: 25 min, yield: 95 %, m.p.: 204-206 °C, IR (KBr,
Vmax, cm 1)z 3010, 2981, 2875 (CH), 1599, 1589 (C=C, C=N),
'HNMR ((DMSO-ds): 6 1.31-1.32 (m, 6H, CH3), 2.63 (s, 3H,
Ar-CHs), 4.03-4.08 (m, 2H, CH,), 4.32-4.37 (s, 2H, CH,), 4.54-
4.61 (m, 1H, CH), 8.38-8.40 (d, J = 6.8 Hz, 1H, Ar-H) 8.77-
8.79 (d, J = 4.0 Hz, 2H, Ar-H), 9.16 (s, 1H, Ar-H at C;), *C
NMR (DMSO-ds): 164.14, 153.14, 148.12, 146.65, 143.95,
132.41, 131.13, 114.78, 102.12, 61.62, 21.45, 14.75. MS: M*
(430): Analysis (%) for CisHsNsO; Calcd.: C, 50.23; H, 4.22;
N, 19.53 %. Found: C, 50.26; H, 4.36; N, 20.01 %.
1-(Pyridin-2-yl)-4-((2,2-dimethyl-1,3-dioxolan-4-yl)-
methoxy)-1H-pyrazolo[3,4-d]pyrimidine (3f): Reaction
time: 30 min, yield: 91 %, m.p.: 248-249 °C, IR (KBTI, Viax,
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cm™): 3015, 2983, 2879 (CH), 1598, 1584 (C=C, C=N), 'H
NMR ((DMSO-ds): & 1.31-1.32 (m, 6H, CH3), 4.03-4.08 (m,
2H, CH,), 4.32-4.37 (m, 2H, CH,), 4.54-4.60 (m, 1H, CH),
8.38 (s, 1H, Ar-H), 8.61-8.62 (d, J = 6.0 Hz, 1H, Ar-H), 8.78-
8.79 (d,J = 6.4 Hz, 1H, Ar-H), 8.99 (s, 2H, Ar-H) 9.28 (s, 1H,
Ar-H at C3), "C NMR (DMSO-dy): 164.12, 152.48, 149.74,
145.72,143.71,133.43,130.11, 115.65, 112.45, 101.07, 63.78,
60.11, 15.22. MS: M* (327): Analysis (%) for C;sH;7N503
Calcd.: C, 58.71; H, 5.23; N, 21.39 %. Found: C, 58.95; H,
5.60; N, 21.75 %.
1-(Pyridin-2-yl)-4-((2,2-dimethyl-1,3-dioxolan-4-
ylmethoxy)-6-methyl-1H-pyrazolo[3,4-d]pyrimidine (3g):
Reaction time: 35 min, yield: 91 %, m.p.: 238-240 °C, IR (KBr,
Vma, cm): 3019, 2987, 2876 (CH), 1586, 1566 (C=C, C=N),
'H NMR ((DMSO-de): 8 1.31 (m, 6H, CH3), 2.62 (s, 3H, Ar-
CHs;), 4.03-4.08 (m, 2H, CH,) 4.32-4.37 (m, 2H, CH,), 4.54-
4.61 (m, 1H, CH), 8.38-8.39 (d, J = 6.0 Hz, 1H, Ar-H), 8.60-
8.62 (d, J = 6.0 Hz, 1H, Ar-H), 8.77-8.79 (d, J = 6.0 Hz, 2H,
Ar-H), 9.0 (s, 1H, Ar-H at C;), *C NMR (DMSO-d): 163.87,
152.98, 148.72, 146.95, 144.11, 132.71, 131.13, 114.98,
102.13, 61.99, 21.71, 14.33. MS: M* (341): Analysis (%) for
Ci7H9NsOs Caled.: C, 59.81; H, 5.61; N, 20.52 %. Found: C,
59.99; H, 5.81; N, 20.90 %.
1-(3-Nitropyridin-4-yl)-4-((2,2-dimethyl-1,3-dioxolan-
4-yl)methoxy)-1H-pyrazolo[3,4-d]pyrimidine (3h): Reaction
time: 25 min, yield: 90 %, m.p.: 256-258 °C, IR (KBT, Vmax,
cm™): 3007, 2985, 2881 (CH), 1590, 1556 (C=C, C=N), 'H
NMR (DMSO-dg): & 1.31-1.32 (m, 6H, CH3), 4.03-4.08 (m,
2H, CH,) 4.27-4.37 (m, 2H, CH,), 4.54-4.60 (m, 1H, CH),
8.38-8.39 (d, / = 6.0 Hz, 1H, Ar-H), 8.77-8.79 (d, J/ = 6.4 Hz,
2H, Ar-H), 9.28 (s, 2H, Ar-H), *C NMR (DMSO-d;): 164.17,
152.11, 149.98, 145.63, 143.71, 133.49, 130.45, 115.34,
112.62, 101.74, 63.61, 60.41, 15.89. MS: M* (372): Analysis
(%) for CisHisNsOs Caled.: C, 51.61; H, 4.33; N, 22.57 %.
Found: C, 51.89; H, 4.65; N, 23.02 %.
1-(3-Nitropyridin-4-yl)-4-((2,2-Dimethyl-1,3-dioxolan-
4-yl)methoxy)-6-methyl-1H-pyrazolo[3,4-d]pyrimidine
(3i): Reaction time: 25 min, yield: 91 %, m.p.: 241-243 °C,
IR (KB, Vi, cm™): 3014, 2980, 2879 (CH), 1595, 1563 (C=C,
C=N), 'H NMR ((DMSO-ds): 8 1.30-1.31 (m, 6H, CH3), 2.62
(s, 3H, Ar-CHj), 4.03-4.09 (m, 2H, CH,) 4.32-4.36 (m, 2H,
CH,), 4.54-4.60 (m, 1H, CH), 8.38-8.39 (d, J = 6.0 Hz, 1H,
Ar-H), 8.77-8.79 (d, J = 6.4 Hz, 2H, Ar-H) 9.29 (s, 1H, Ar-H
at Cs), “C NMR (DMSO-ds): 163.14 152.42, 148.96, 146.12,
144.21, 132.75, 131.12, 114.32, 102.75, 61.98, 21.12, 14.78.
MS: M* (386): Analysis (%) for C1;H;sN¢Os Caled.: C, 52.85;
H, 4.70; N, 21.75 %. Found: C, 53.12; H, 4.96; N, 22.02 %.
General method for synthesis of 3-(1,6-dimethyl-1H-
pyrazolo[3,4-d]pyrimidin-4-yloxy)propane-1,2-diols (4a-h):
4-((2,2-Dimethyl-1,3-dioxolan-4-yl)methoxy)-1,6-disubstituted
1H-pyrazolo[3,4-d]pyrimidines (3, 5 mmol) were dissolved in
methanol (20 mL) and 6 N hydrochloric acid (5 mL) was stirred
for 0.5 h at room temperature. The reaction mixture was poured
onto the crushed ice, the solid separated was filtered, washed
with water till neutral, dried and crystallized from ethanol to
get the titled compound 4 as off-white to yellowish-white solid.
3-((1-Phenyl-1H-pyrazolo|3,4-d]pyrimidin-4-yl)oxy)-
propane-1,2-diol (4a): Yield: 89 %, m.p.: 161-162 °C, IR

(KBTI, Vi, cm™): 3438 (OH), 3030, 2944, 2852 (CH), 1585,
1530 (C=C, C=N), 'H NMR (DMSO-ds): § 3.85 (m, 3H,
CH,OH), 3.97 (s, 2H, CH.OH), 4.31-4.36 (m, 2H, CH,), 8.18
(s, 2H, Ar-H), 8.37-8.38 (d, J = 3.2 Hz, 2H, Ar-H), 8.76-8.78
(d, J = 6.0 Hz, 2H, Ar-H at Cg), 9.28 (s, 1H, Ar-H at C3), °C
NMR (DMSO-ds): 162.28, 153.48, 150.74, 148.29, 143.29,
133.02, 130.83, 116.67, 112.54, 101.07, 63.87, 60.11. MS:
M* (286): Analysis (%) for CsHsN,O; Caled.: C, 58.73; H,
4.93; N, 19.57 %. Found: C, 59.03; H, 5.19; N, 19.86 %.
3-((1-Phenyl-6-Methyl-1H-pyrazolo[3,4-d]pyrimidin-
4-yl)oxy)propane-1,2-diol (4b): yield: 92 %, m.p.: 154-155
°C, IR (KBTI, Vi, cm™): 3449 (OH), 3010, 2970, 2838 (CH),
1587, 1535 (C=C, C=N), '"H NMR (DMSO-d;): § 2.67 (s, 3H,
CHs), 3.71-3.85 (m, 3H, CH,OH), 3.98 (s, 2H, CH.,), 4.32-
4.39 (m, 2H, CHOH), 8.38 (s, 2H, Ar-H), 8.58-8.59 (d, J =
3.6 Hz, 2H, Ar-H), 8.87-8.88 (d, J = 6.4 Hz, 1H, Ar-H), 9.07
(s, 1H, Ar-H at C;), *C NMR (DMSO-ds): 164.64, 153.14,
148.46, 146.42, 143.96, 132.14, 131.32, 114.75, 102.41, 61.69,
21.36. MS: M* (300): Analysis (%) for CisH6N4O5 Calcd.: C,
59.99; H,5.37; N, 18.66 %. Found: C, 59.76; H, 5.75; N, 18.99 %.
3-((1-(4-Methoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-
4-yl)oxy)propane-1,2-diol (4¢): Yield: 91 %, m.p.: 175-176
°C, IR (KBTI, Vi, cm™): 3440 (OH), 3010, 2995, 2878 (CH),
1585, 1532 (C=C, C=N), 'H NMR ((DMSO-ds): § 3.72-3.75
(m, 3H, CH,OH), 3.88 (m, 3H, OCH3), 3.98 (s, 3H, CH,OH),
4.31-4.36 (m, 1H, CH), 8.39 (s, 1H, Ar-H), 8.61-8.62 (d, J =
5.6 Hz, 1H, Ar-H), 8.77-8.78 (d, J = 6.0 Hz, 2H, Ar-H), 8.87
(s, 1H, Ar-H), 9.38 (s, 1H, Ar-H at C3), *C NMR (DMSO-ds):
163.22, 152.18, 148.95, 146.98, 143.31, 133.93, 131.34,
116.64, 131.34, 116.64, 113.51, 102.01, 63.79, 61.24, 55.77.
MS: M* (316): Analysis (%) for CisH;sN4O4 Calcd.: C, 56.96;
H, 5.10; N, 17.71 %. Found: C, 57.27; H, 5.29; N, 17.99 %.
3-((1-(2,4-Dinitrophenyl)-1H-pyrazolo[3,4-d]pyrimidin-
4-yl)oxy)propane-1,2-diol (4d): Yield: 90 %, m.p.: 138-139
°C, IR (KBTI, Vi, cm™): 3438 (OH), 3010, 2944, 2838 (CH),
1590, 1525 (C=C, C=N), 'H NMR (DMSO-dq): § 3.37-3.44
(m, 3H, CH,OH), 3.79 (s, 2H, CH,), 4.36-4.40 (m, 2H, CHOH),
8.37-8.39 (d,J =9.2 Hz, 1H, Ar-H), 8.78-8.79 (d, J = 6.0 Hz,
2H, Ar-H), 9.29 (s, 2H, Ar-H), *C NMR (DMSO v): 164.24,
153.88,149.07, 146.17, 143.29, 132.92, 130.98, 113.42, 102.02,
61.10. MS: M* (376): Analysis (%) for Ci4H,NsO; Calcd.: C,
44.69;H,3.21; N, 22.33 %. Found: C,44.77;H,3.17; N, 22.70 %.
3-((1-(2,4-Dinitrophenyl)-6-methyl-1H-pyrazolo[3,4-
d]pyrimidin-4-yl)oxy)propane-1,2-diol (4e): Yield: 90 %,
m.p.: 122-123 °C, IR (KBT, Vuas, cm™): 3444 (OH), 3020, 2970,
2871 (CH), 1585, 1534 (C=C, C=N), '"H NMR (DMSO-d;): §
2.76 (s, 3H, Ar-CH3), 3.76-3.89 (m, 3H, CH,OH), 3.98 (s, 2H,
CH,), 4.33-4.40 (m, 2H, CHOH), 8.39-8.40 (d, J = 6.8 Hz,
2H, Ar-H), 8.78-8.80 (d, J = 5.6 Hz, 1H, Ar-H), 9.16 (s, 1H,
Ar-H at C;), "C NMR (DMSO-ds): 164.85, 153.85, 148.16,
146.14,143.92,132.65, 131.14, 114.71,103.47,62.42,21.98.
MS: M* (390): Analysis (%) for CisHsN¢O; Calcd.: C, 46.16;
H, 3.62; N, 21.53 %. Found: C, 46.59; H, 3.23; N, 21.90 %.
3-((1-(Pyridin-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-
yDoxy)propane-1,2-diol (4f): Yield: 91 %, m.p.: 169-170 °C,
IR (KB, Vi, cm™): 3448 (OH), 3020, 2994, 2870 (CH), 1587,
1530 (C=C, C=N), 'H NMR (DMSO-d;): § 3.38-3.44 (m, 3H,
CH,OH), 3.99 (s, 2H, CH»), 4.33-4.40 (m, 2H, CHOH), 8.39-



Vol. 30, No. 10 (2018)

Ring Opening of Isopropylidene Glycerol in Synthesis of (Pyrazolopyrimidin-4-yloxy)propane-1,2-diols 2355

8.(d,J =6.0Hz, 2H, Ar-H), 8.78-8.80 (d, / = 6.4 Hz, 2H, Ar-
H), 9.28 (s, 2H, Ar-H), *C NMR (DMSO-ds): 164.78, 152.43,
149.19, 145.62, 143.24,133.74, 130.32, 115.45, 112.14, 101.07,
63.78,60.72. MS: M" (287): Analysis (%) for C;3H;3NsO; Caled.:
C, 54.35; H, 4.56; N, 24.38 %. Found: C, 54.95; H, 4.46; N,
24.77 %.
3-((1-(Pyridin-2-yl)-6-methyl-1H-pyrazolo[3,4-d]-
pyrimidin-4-yl)oxy)propane-1,2-diol (4g): Yield: 92 %, m.p.:
151-152 °C, IR (KBTI, Vi, cm™'): 3436 (OH), 3015, 2957,
2838 (CH), 1580, 1550 (C=C, C=N), '"H NMR (DMSO-ds): &
2.77 (s, 3H, Ar-CH3), 3.74-3.90 (m, 3H, CH,OH), 3.98 (s, 2H,
CH»), 4.33-4.4 (m, 2H, CHOH), 8.39-8.40 (d, J = 6.0 Hz, 1H,
Ar-H), 8.78-8.80 (d, J = 6.4 Hz, 2H, Ar-H), 9.28 (s, 2H, Ar-
H), "C NMR (DMSO-ds): 163.11, 152.18, 148.76, 146.95,
144.71, 132.95, 131.19, 114.76, 102.19, 61.72, 21.19. MS:
M* (301): Analysis (%) for Ci4H;sNsO; Calced.: C, 55.81; H,
5.02; N, 23.24 %. Found: C, 55.95; H, 5.36; N, 23.61 %.
3-((1-(3-Nitropyridin-4-yl)-1H-pyrazolo[3,4-d]-
pyrimidin-4-yl)oxy)propane-1,2-diol (4h): Yield: 88 %, m.p.:
152-153 °C, IR (KBTI, Vi, cm™): 3430 (OH), 3010, 2978,
2878 (CH), 1599, 1534 (C=C, C=N) 'H NMR (DMSO-ds): &
3.71-3.89 (m, 3H, CH,OH), 3.98 (s, 2H, CH,), 4.31-4.39 (m,
2H, CHOH), 8.38-8.39 (d, J = 6.0 Hz, 1H, Ar-H), 8.77-8.79
(d, J = 6.4 Hz, 3H, Ar-H), 9.27 (s, 1H, Ar-H at C;), *C NMR
(DMSO-de): 164.17, 152.41, 149.14, 145.68, 143.73, 133.65,
130.71, 115.65, 112.14, 101.95, 63.14, 60.65. MS: M* (332):
Analysis (%) for Ci3Hi,NeOs Caled.: C, 46.99; H, 3.64; N,
25.29 %. Found: C, 47.12; H, 3.81; N, 25.63 %.
3-((1-(3-Nitropyridin-4-yl)-6-methyl-1H-pyrazolo[3,4-
d]pyrimidin-4-yl)oxy)propane-1,2-diol (4i): Yield: 89 %,
m.p.: 147-148 °C, IR (KB, Vi, cm™): 3435 (OH), 3005, 2955,
2835 (CH), 1586, 1550 (C=C, C=N), 'H NMR (DMSO-ds): &
2.6 (s, 3H, Ar-CHj3), 3.71-3.88 (m, 3H, CH,OH), 3.98 (s, 2H,
CH»), 4.31-4.39 (m, 2H, CHOH), 8.34 (s, 1H, Ar-H), 8.87-
8.89 (d, J = 7.2 Hz, 1H, Ar-H), 9.1-9.12 (d, J = 8.4, 2H, Ar-
H); "C NMR (DMSO-ds): 163.02, 152.63, 148.47, 146.69,
144.27, 132.14, 131.95, 114.32, 102.75, 61.98, 21.42. MS:
M* (346): Analysis (%) for Ci14H14Ne¢Os Calcd.: C, 48.56; H,
4.07; N, 24.27 %. Found: C, 48.78; H, 4.39; N, 24.66 %.

RESULTS AND DISCUSSION

(2,2-Dimethyl-1,3-dioxolan-4-yl)methanol (1) and 1,6-
disubstituted 4-chloropyrazolo[3,4-d]pyrimidines (2) were
used as starting materials for the synthesis of 1,6-disubstituted
4-(0,0-isopropylidene-2,3-dihydroxypropoxypyrazolo[3,4-
d]pyrimidines (3). The SN of chlorine in azenes normally requires
a hard base like sodium hydride and a polar aprotic solvent
like DMF [34] generally under heating condition. Synergism
of phase transfer catalysis avoids the use of such polar and
expensive solvent and use of hard base, rather it offers the use
of inexpensive nonpolar solvents which are easily recovered,
milder temperature condition, rapid reaction, high yield with
side reaction minimization and use of low concentration of
base. The SN reaction of 1,6-disubstituted 4-chloropyrazolo-
pyrimidines (2) with (2,2-dimethyl-1,3-dioxolan-4-yl)methanol
(1) was attempted under liquid-liquid phase transfer catalysis
atroom temperature using TBAB, chlorobenzene and aqueous
NaOH to obtain compound 3 as off-white to yellowish white

solid in 90-95 % yield. During the course of O-alkylation,
there was no emulsion formation suggesting that such reactions
did not follow interfacial reaction mechanism path. The lower
concentration of base (< 50 % w/v) also found to lower the rate
of reaction (> 24 h). The reaction was also conducted under
solid-liquid phase transfer catalysis avoiding the use of water,
but liquid-liquid phase transfer catalysis was found to be more
suitable with respect to yield and reaction time. Structure eluci-
dation of all the synthesized compounds was done on the basis
of IR, '"H NMR, “C NMR and mass spectral analysis. In IR
(KBr) spectra of 3 absorption at 3450-3400 cm™ for -OH group
was found to be absent indicated the complete O-heteroaryla-
tion of (2,2-dimethyl-1,3-dioxolan-4-yl)methanol. In 'H NMR
(DMSO-ds) spectra of 3, a multiplet in the region of & 1.32-
1.34 was observed due to the presence of geminal dimethyl
group in the (2,2-dimethyl-1,3-dioxolan-4-yl)methanolyl ring.
A multiplet at 3.36-3.87 was responsible for CH, protons
integrating for 2H. The protons of (2,2-dimethyl-1,3-dioxolan-
4-yl)methanol moiety (Ar-O-CH,-CH-CH,) were found to
resonate at 8 4.03-4.61 in form of multiplet integrating for
SH. Multiplet due to aromatic protons was obtained in the
region § 8.38-8.78. Pyrazole proton was obtained at 9.07-9.29
giving a singlet for 1H.

IR (KBr) spectra of compound 4 gave absorption in the
region 3448-3440 due to -OH functionality. In 'H NMR (DMSO-
ds) spectra of 4, CH>OH protons for 3H appeared at 3.37-3.89,
CHOH for 2H at 3.79-3.99 and CH, for 2H at 4.31-4.40 each
as multiplet. Multiplet due to aromatic protons was appeared
in the region 8 7.24-8.19. The data obtained is in agreement
with isopropylidene ring opening of 3. Pyrazole proton was
obtained at 9.07-9.38 giving a singlet for 1H.

Conclusion

A comparison of different phase transfer catalysis condi-
tions for C-O cross coupling in synthesis of 4-((2,2-dimethyl-
1,3-dioxolan-4-yl)methoxy)-1,6-disubstituted 1H-pyrazolo-
[3,4-d]pyrimidines (3) has been studied where liquid-liquid
phase transfer catalysis using TBAB as phase transfer catalyst
and a mixture of aqueous NaOH and chlorobenzene as a solvent
at room temperature proved to be rapid and increased yield
enhancing. Ring opening of 3 under acid hydrolysis at room
temperature resulted the formation of 3-(1,6-disubstituted 1H-
pyrazolo[3.,4-d]pyrimidin-4-yloxy)propane-1,2-diols (4) in
excellent yield.
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