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Synthesis of phosphodiesterase 9A inhibitor LW33
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[ Abstract |
pyrimidine-carboxaldehyde and aminomethylcyclopentane hydrochloride as starting materials, (S )-6-[ (1-(4-chlorophenyl)

Objective; To optimize the synthesis process of LW33. Methods: Using 2,4, 6-trichloro-5-

ethyl) amino ] -1-cyclopentyl-1,5,6,7-tetrahydro-4 H-pyrazolo [ 3 ,4-d | pyrimidin-4-one, a novel phosphodiesterase
9A(PDE 9A) inhibitor, LW33 was synthesized through three steps. Results; The structure of LW33 was verified
by '"H-NMR,"” C-NMR and ESI-HRMS. The verified target material LW33 was synthesized with a total yield of
43.6% , and the purity was 99.9% as determined by HPLC. Conclusion;With high purity and yield, the improved
process is easy to operate in a mild condition. It is suitable for further industrial production.
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16 270 nm P K FIAE IR 30 °C F, 4% K6 B vk i & 7
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IKIEW,B A LNE) o
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TZE =5 C LU T I 0 T8 1) PR NG 5 k6 iR R /K
W (4. 10 kg ACIEPFERFRER T T 10 Lok rf) i i 52
Be PN 6. 32 kg A B = LM (62.5 mol) |, % il 5E
B, -5 CFHHE M 1.5 h(TLC 43 87, J& I 5 :
CH,Cl,: CH,OH =10: 1) , .0 L g, WE UF K e %
)5 T 40 CH2S T4 5 h 159 28 A [E K 5. 87 kg,
FEH91.2% , 2l FF 98.86% ,mp:60 ~63 C ,'H NMR
(400 MHz,CDCL,) & (ppm):8.14(s,1H,CH=N),
5.34~5.28(m, 1H, CH-N),2.23 ~1.14(m, 2H,
CH,),2.13~2.07(m, 2H, CH,),2.03 ~1.95(m,
2H, CH,),1.80 ~1.72(m, 2H, CH,) ;MS(ESI") :
m/z: 257.0([M+H] "),
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(2.80 kg A AALHE T 25 L AKh) , hin A58 Be 4k 2 4ikt
$£ 2 h(TLC 4347, B JF5) . CH,Cl,: CH,OH =5:1) ,%
A, B0 R IR UK ER 5 pH 2 6, 5.0 JLUE,
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5.06(p, J=7.5Hz, 1H, CH-N),2.11 ~2.05 (m,
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1H, ArNH) ,5.07 ~5.01(m, 1H, CH-NH) ,4.86 ~
4.80(m, 1H, CH-N),1.98 ~1.94(m, 1H, -CH,-
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1.47(d,J =7.0,3H,CH,);"” C NMR (100 MHz,
DMSO0-d6)§: 157.57 (C4,C =0), 153.25(C-8,
C=C), 152.12(C-6,C-N), 143.33(C-13, ArC),
133.70(C-3,CH), 131.30(C-16,ArC), 128.19(C-
15(17) ,CH), 127.96 (C-14(18) ,CH), 99.85(C-
9,=C), 57.02(C-1",CH), 49.51(C-11,CH),
31.53(C-2’,CH,), 31.27(C-5",CH,) , 24.21(C4",
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5 2 i)
1 Et;N 1:1:2 CH;0H-H,0 5 67.2
2 Et;N 1:1:2 CH;O0H-H,0 -5 83.8
3 Et;N 1:1:2 CH;O0H-H,0 -15 78.3
4 Et;N 1:1.2:2 CH,OH-H,0  _5 87.6
5 Et;N 1:1.2:2.5 CH;OH-H,0 _5 91.5
6 Et;N 1:1.2:2.5 i-PrOH-H, 0 _5 79.7
7 Et, NH 1:1.2:2.5 CH;0H-H,0 -5 80.8
8 Pyridine 1:1.2:2.5 i-PrOH-H, 0 -5 56.1
9 Pyridine 1:1.2:2.5 CH;0H-H,0 -5 75.9
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EEERER A LI 1.2 equiv I, ]2 B F= R 2T = 87. 6%
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SREM A R 1.2:2.5, L) CH,OH-H,0 R,
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