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Regioselective Synthesis and 2D NMR Research of Ethyl 2-Methyl-
thio-7(5)-substituted Pyrazolo[1,5-a]pyrimidine-3-carboxylate

LI, Ming**®  GUO,Wei-Si*  WEN, Li-Rong®  ZHONG, Hui-Min*  YANG, HuaZheng”
(*College of Chemical and Molecular Technology, Qingdao University of Science and Technology, Qingdao 266042)
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Abstract By the reaction of 3-methylthio-4-ethoxycarbonyl-5-amino-1H-pyrazole with substituted enami-
nones, eight new compounds of ethyl 2-methylthio-7-substituted pyrazolo[1,5-a]pyrimidine-3-carboxylate
(3a~3g) and ethyl 2-methylthio-5-methyl pyrazolo[1,5-a]pyrimidine-3-carboxylate (4a) have been synthe-
sized respectively. The structures of all compounds were characterized by elemental analyses, IR, 'H NMR,
and M'S. Structures of regioisomer 3a and 4a were further determined by *C NMR, HMQC and HMBC. In
the meantime, the plausible mechanism for regioselective synthesis of pyrazolo[1,5-a]pyrimidine was dis-
cussed. The preliminary test showed that some of the compounds had somewhat antifungal activities.
Keywords pyrazolo[1,5-a]pyrimidine; 2D NMR; reaction mechanism; regioselectivity; synthesis
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Scheme 1
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2- FEU - 7- FH -3~k 4 [ 1,5-a] ME e HH PR £, 155 (3a):
WA AR, 7% 69%. mp. 200~202 C; *H NMR
(600 MHz, DMSO-dg) 6: 8.63 (d, J=4.4 Hz, 1H, H-8),
7.17 (d, J=4.4 Hz, 1H, H-9), 2.58 (s, 3H, SCH3), 2.75 (s,
3H, CHs), 4.29 (g, J=7.0 Hz, 2H, CH,), 1.31 (t, J=7.0
Hz, 3H, CHa); IR (KBr) v: 3080, 1672, 1618, 1554, 1469,
1378, 1302, 1206, 1082 cm ™ *; MS (70 eV) m/z (%): 251
(M ", 42), 205 (77), 160 (100). Anal. cacd for
CuH13N50,S: C 52,57, H 5.21, N 16.72; found C 52.42, H
5.18, N 16.78.

2- FE i -5- HH JE-3- ik M [ 1,5-a] ME e HH IR £, 166 (4a):
WA E A, 7% 35.2%. mp. 127~129 C; *H NMR
(600 MHz, DMSO-dg) 6: 9.03 (d, J=7.0 Hz, 1H, H-10),
7.09 (d, J=7.0 Hz, 1H, H-9), 2.54 (s, 3H, SCH3), 2.59 (s,
3H, CHs), 4.28 (g, J=7.4 Hz, 2H, CH,), 1.31 (t, J=7.4
Hz, 3H, CHy); IR (KBr) v: 3101, 1705, 1614, 1543, 1478,
1378, 1292, 1184, 1068 cm *; MS (70 eV) m/z (%): 251
(M, 53), 205 (75), 160 (100). Ana. cacd for
C1H13N50,S: C 52,57, H 5.21, N 16.72; found C 52.64, H
5.26, N 16.71.

2- FER B - 7- 2R - 3- Mk M [ 1,5-a) W e Y TR £ 16 (3Db):
AR, 774 73.4%. m.p. 106~108 C; *H NMR (300
MHz, DMSO-dg) d: 8.80 (d, J=4.5 Hz, 1H, H-8), 7.42 (d,
J=45 Hz, 1H, H-9), 7.62~8.18 (m, 5H, ArH), 1.94 (s,
3H, SCHa), 4.31 (q, J=7.2 Hz, 2H, CH,), 1.33 (t, J=7.2
Hz, 3H, CHs); *C NMR (300 MHz, DMSO-ds) J: 171.95,
162.03, 158.42, 152.59, 149.69, 145.56, 131.44, 129.84,
129.71, 128.47, 109.08, 98.50, 59.53, 20.99, 14.47, 12.73;
IR (KBr) v: 3058, 1682, 1600, 1544, 1492, 1380, 1284,
1192, 1066, 767, 692 cm™*; MS (70 V) m/z (%): 313 (M ™,
37), 267 (52), 222 (100). Anal. calcd for CigH1sN30,S: C

H-1H-
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61.32, H 4.82, N 13.41; found C 61.43, H 4.79, N 13.52.

2- B - 7- (4 - R SE) - 3- ML M J [ 1, 5-a W e HH % £
Bi&(3c): Ak, 7% 74.6%. mp. 178~179 C; H
NMR (300 MHz, DMSO-ds) 4: 8.80 (d, J=4.5 Hz, 1H,
H-8), 7.45 (d, J=4.5 Hz, 1H, H-9), 7.69~8.22 (m, 4H,
ArH), 2.52 (s, 3H, SCHa), 4.31 (q, J=6.6 Hz, 2H, CH,),
1.32 (t, J=6.6 Hz, 3H, CHJ); IR (KBr) v: 3061, 1705,
1604, 1548, 1490, 1383, 1282, 1198, 1065, 817 cm *; MS
(70 eV) miz (%): 347 (M, 41), 301 (72), 256 (100). Anal.
calcd for CyeH14CINSO,S: C 55.25, H 4.06, N 12.08; found
C55.38, H 4.04, N 12.13.

2- B J-7-(4- F L 2K ) - 3-nik M - [ 1, 5-a] M e VIR
LWE(3d): FEE A, 7% 85.3%. m.p. 167~169 C; 'H
NMR (300 MHz, DMSO-ds) 6: 8.76 (d, J=5.4 Hz, 1H,
H-8), 7.40 (d, J=5.4 Hz, 1H, H-9), 7.44~8.09 (m, 4H,
ArH), 2.52 (s, 3H, SCH), 2.43 (s, 3H, CH5), 4.31 (g, J=
6.6 Hz, 2H, CH,), 1.32 (t, J=6.6 Hz, 3H, CHy); IR (KBr)
v: 1677, 1603, 1540, 1507, 1380, 1285, 1191, 1067, 803
cm ™, MS (70 eV) miz (%): 327 (M*, 39), 281 (68), 236
(100). Anal. calcd for Ci7H7N30,S: C 62.37, H 5.23, N
12.83; found C 62.45, H 5.18, N 12.85.

2- FH - 7- (4 - W AR L R ) - 3- ML M I [ 1, 5-a) W g HH
R Z.16(3e): Tk, % 64.7%. m.p. 180~182 C;
'H NMR (300 MHz, DMSO-dg) 6: 8.74 (d, J=5.4 Hz, 1H,
H-8), 7.41 (d, J=5.4 Hz, 1H, H-9), 7.17~8.24 (m, 4H,
ArH), 3.88 (s, 3H, OCH,), 2.51 (s, 3H, SCH3), 4.30 (g, J=
6.6 Hz, 2H, CH,), 1.30 (t, J=6.6 Hz, 3H, CH3); IR (KBr)
v: 3119, 1674, 1598, 1539, 1508, 1382, 1282, 1189, 1065,
828 cm; MS (70 eV) miz (%): 343 (M™, 48), 297 (73),
252 (100). Anal. calcd for C7H17N305S: C 59.46, H 4.99,
N 12.24; found C 59.61, H 5.02, N 12.27.

2- B Jk-7-(4- A A ) -3- ML M [ 1,5-a) M8 11 H R 2,
fiE(3f): A, 7% 82.5%. mp. 163~165 C; H
NMR (300 MHz, DMSO-ds) 6: 8.80 (d, J=4.5 Hz, 1H,
H-8), 7.44 (d, J=4.5 Hz, 1H, H-9), 7.48~8.29 (m, 4H,
ArH), 2.52 (s, 3H, SCHa), 4.31 (g, J=6.9 Hz, 2H, CH,),
1.32 (t, J=6.9 Hz, 3H, CHJ); IR (KBr) v: 1704, 1604,
1542, 1505, 1375, 1282, 1197, 1062, 812 cm *; MS (70
eV) miz (%): 331 (M™, 41), 285 (68), 240 (100). Anal.
calcd for CgH14FN3O,S: C 58.00, H 4.26, N 12.68; found
C58.06, H 4.22, N 12.73.

2- B - 7-(2 4 — U R ) -3k e - [ 1, 5-a M g F
TR £ (3g): HEalifA, 77#% 89.3%. m.p. 159~161 C;
'H NMR (300 MHz, DMSO-dg) 4: 8.86 (d, J=4.5 Hz, 1H,
H-8), 7.36 (d, J=4.5 Hz, 1H, H-9), 7.71~7.95 (m, 3H,

ArH), 251 (s, 3H, SCHa), 4.31 (g, J=6.9 Hz, 2H, CH,),
1.32 (t, J=6.9 Hz, 3H, CHJ); IR (KBr) v: 3066, 1693,
1607, 1545, 1481, 1380, 1297, 1186, 1077, 811 cm *; MS
(70 eV) mVz (%): 381 (M, 44), 335 (65), 290 (100). Anal.
cacd for CygHisCILN30,S: C 50.27, H 3.43, N 10.99;
found C 50.32, H 3.40, N 11.03.
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Tablel *HNMR and*C NMR data of compounds 3a and 4a (5)
Compd. 1 2 3 4 5 6 7 8 9 10 11

3a H 1.31 4.28 2.58 8.63 7.17 2.75
t3H) (g 2H) (53H) (4, 1H) (d 1H) (s, 3H)

Bc 1445 59.43 162.11 98.39 148.65 158.19 12.65 152.13 109.52 146.72 16.59

4a H 1.31 4.28 2.54 7.09 9.03 2.59
(t,3H) (g,2H) (s, 3H) (d,1H)  (d,1H) (s, 3H)

Bc 144 59.38 161.94 97.55 148.08 158.38 12.77 163.04 110.39 135.31 24.66
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