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Synthesis of pyrazolopyrimidine derivatives and their hypnotic activities

ZHANG Shuai', HUANG Rong-qing’
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Abstract: Objective To design and synthesize pyrazolopyrimidine derivatives, and to study their hypnotic activities. Methods Ethyl
ketone derivatives and N, N-dimethylformamide dimethyl acetal were used as the starting material, and reacted with 3-aminopyrazole-
4-carbonitrile to synthesize the target compounds. The hypnotic activities of subliminal dose and threshold dose of pentobarbital
sodium in mice were studied. Results Seven targeted compounds were designed and synthesized, and their chemical structures were
confirmed by "H-NMR and ESI-MS. The study on hypnotic activities of subliminal dose of pentobarbital sodium in mice showed that
compounds AL-5 and AL-7 had cooperated with the hypnotic effect of pentobarbital sodium (P < 0.05). And compounds AL-1 and
AL-3 had the significant hypnotic activities (P < 0.01). The study on hypnotic activities of threshold dose of pentobarbital sodium in
mice showed that sleep duration in AL-1, AL-3, AL-5, and AL-7 groups were significantly prolonged (P < 0.05, 0.01), indicating these
compounds had the hypnotic activities. Conclusion This study improves the synthesis process of pyrazolopyrimidine derivatives with
simple operation, low cost, and high yield. And the pharmacodynamics of these compounds are preliminary evaluated through the
behavioral observation method of mice, and to provide the direction for future synthesis research.
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2012-0001 .
2 HESHR
21 SRR
20,0 B- L H I G - - O] i 3 2R R )-2- T A - 1- i
(B-D) & ™ 78 100 mL = E0f T, TRl
KM (A-1, 495g, 0.03 mol) Al N, N-—FHILH
Bk — L4 (DMF-DMA, 10.7 g, 0.09 mol),
PEHER A, AN A, Wi 110~130 “ClRl 4.5 h,
SN 58 R R ORI AR, MR, & - &
fif (1:10) 120 mL W, JELSREEL R, T4

JEME 5.2 g, 77HK 78.8%.

2,12 [7-(4- FE 2K I )-3- 0 T I e - [1,5-a] W5 I
(AL-1) & #4100 mL = FUfiH, LAY
B-1 (1.8 g, 0.008 mol) Fl 3-2 Jk-4-F KAt m: (1.62
g, 0.015 moD), MIAVKESMR 50 mL, #HiFkiRsG, i
NES WEINARIR 1.5 h, RNSEYE, A, H
TR - IECkE (1D RERAIVEE, 1E,
PR AR 1.8 g, 7% 83%. mp245~246 C.
ESI-MS m/z: 288.1 [M+Na]' . 'H-NMR (400 MHz,
DMSO-ds) d: 8.98 (1H, d, J=4.48 Hz, H-5),
8.90 (1H, s, H-2), 8.46 (2H, d, J=8.68, ArH),
8.35 (2H, d, J=8.96 Hz, ArH), 7.69 (1H, d,
J=4.48 Hz, H-6).

2.1.3  [7-(3- LBR G IE R I )-3-F SE ML R I [ 1,5-a] 5
mE (AL-2) & 4b&4 B-1 (1.1 g, 0.005 mol)
A1 3 Fe-4- LN (0.54 g, 0.005 mol) Jx WA
O AIREE 0.9 g, mp 255~256 °C, 75 73%;
ESI-MS m/z: 278.1 [M+Na]". 'H-NMR (400 MHz,
DMSO-dg) 6: 1025 (1H, s, NH), 8.90 (1H, d,
J=4.76 Hz, H-5), 8.87 (1H, s, H-2), 8.33 (1H,
s, ArH), 7.84 (1H, d, J=8.4 Hz, ArH), 7.70
(1H, d, J=8.56 Hz, H-6), 7.54 (2H, q, ArH),
2.09 (3H, s, CH3).

2.1.4  [7-(4- 5 A< )-3- G0 L me I [1,5-a] MR I
(AL-3) &R &4 B-1 (042 g, 0.002 mol)
A1 3-F Fe-4- 5 FEnE M (0.22 g, 0.002 mol) M1
HHAMEAK 03 g, mp 252~253 C, 77K 75%;
ESI-MS m/z: 255 [M+Na]". '"H-NMR (400 MHz,
DMSO-ds) : 891 (1H, d, J=4.48 Hz, H-5),
8.88 (1H, s, H-2), 8.14 (2H, d, J=7.8 Hz, ArH),
7.72 (2H, d, J=7.12Hz, ArH), 7.61 (1H, d,
J=4.76 Hz, H-6).

2.1.5  [7-(2- Mk Mg 5 )-3- 0 A AL M I [1,5-a] W g
(AL-4) W& A% B-1 (1.77g, 0.01 mol) Fl
3G -4 IEE I (1.08 g, 0.01 mol) A A
A 1.22 g, mp 209~210 C, % 55%; ESI-MS
m/z:233.1 [M+Na] . "H-NMR (400 MHz, DMSO-d;)
5: 9.96 (1H, s, pyrazinyD), 9.03 (1H, d, J=4.48
Hz, H-5), 9.0 (2H, m, pyrazinyl), 8.94 (1H, s,
H-2), 8.01 (1H, d, J=4.48Hz, H-6).

2.1.6  [7-(2- W& Wy K )-3- 505 ik e JF [1,5-a] 1 B
(AL-5) & LAY B-1 (1.81g, 0.01 mol) Fl
3G HE-4- T LM (1.08 g, 0.01 mol) [ )W £ o
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A 1.51 g, mp 261~262 C, =% 67%; ESI-MS
m/z: 227 [M+Na]". "H-NMR (400 MHz, DMSO-d)
5: 8.99 (1H, s, H-2), 8.85 (1H, d, J=5.04 Hz,
H-5), 8.60 (1H, dd, J=3.9. 1.0 Hz, thienyl),

8.21 (1H, m, thienyl), 8.06 (1H, d, J=4.73 Hz,
H-6), 7.44 (1H, t, J=5.04 Hz, thienyD,

2.1.7  [7-(4-FARFE R L )-3- S SR L M [ 1,5-a) M I
(AL-6) & &4 B-1 (0.5g, 0.002 6 mol)
A1 328 HE-4-F L (0.28 g, 0.002 6 mol) S W
R 4A 0.37 g, mp 212~213 C, 7&K 57%;
ESI-MS m/z: 251.1 [M+Na] . 'H-NMR (400 MHz,
DMSO-d;) §: 8.86 (1H, d, J=1.96Hz, H-5), 8.85
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A-1, B-1, AL-1: R=XJ il EE 4L,
A-2, B-2, AL-2: R=3- LIt HE R 2,
A-3, B-3, AL-3: R=X 52K 4L,

(1H, s, H-2), 8.18 (2H, d, J=1.96 Hz, ArH),
7.57 (1H, d, J=4.76 Hz, 6-H), 7.18 (2H, d,
J=894 Hz, ArH), 3.89 (3H, s, OCHj).

2.1.8  [7-(4-F A FE AL )-3- S LML s I 1,5-a] W e
(AL-7) W& &4 B-1 (0.88 g, 0.005 mol)
A1 3-F Fe-4- 57 FEnE M (0.65 g, 0.006 mol) s M1
FOERIRSE Y, 0.61 g, mp 231~232 C, 77 55%;
ESI-MS m/z: 221.1 [M+Na]' . 'H-NMR (400 MHz,
DMSO-dg) d: 8.78 (1H, d, J=4.49 Hz, H-5),
8.44 (1H, s, H-2), 8.02 (2H, m, ArH), 7.63 (3H,
m, ArH), 7.17 (1H, d, J=4.26Hz, H-6).
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Fig.1 Synthesis route of pyrazolam pyrimidine compounds
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Table 1 Sleep incidence of mice (n=10 )

5 # i/ (mgkg ") T R A 7E 2%
e = h
Hof I — 0 10 0
AL-1 5 7 3 70"
AL-2 5 2 8 20
AL-3 5 8 2 80
AL-4 5 1 9 10
AL-5 5 4 6 40
AL-6 5 3 7 30
AL-7 5 5 5 50°
i 5 10 0 100™
Lyt E: "P<0.05 “P<0.01

*P<0.05 P <0.01vs control group

MIHERIER (P<<0.05), tL&%) AL-1. AL-3 [
A& AR G0 A EE B EEER (P<0.01),
TGS AL-1. AL-3 1E M ik 259t
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BT (12 0/12 ), H UK. &4 25900 At
IR FE 48 ig 10 mg/kg, £52)5 30 min iv i LG22
B 50 mg/kg, £E iv J5 10 min W %</ B TEN IE SO
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A ELR AR A/ BB IE s 590 Ok R 1
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Table 2 Sleep time of mice ( Q:l:s, n=10)

415 FlE/(mgkg ™) WM 5 S8 1 8] /miin
pugist — 29.16111.98
AL-1 10 55.48+9.88"
AL-2 10 32.67121.69
AL-3 10 57.70%20.22°
AL-4 10 45.23129.74
AL-5 10 46.58£8.44
AL-6 10 41.03£29.68
AL-7 10 57.54118.55"
ik 10 81.12+13.95”

Hximdtb: "P<0.05 “P<0.01
'P<0.05 ""P<0.01 vs control group

b A L L2 A B BN BRI AR E R 5T
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