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Improvement of synthetic process of 4-hydroxy-2-(1H-pyrazol-1-yl)pyrimidine-
5-carboxylic acid
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Abstract: Objective To optimize the synthetic process of 4-hydroxy-2-(1H-pyrazol-1-yl)- pyrimidine-5-carboxylic acid. Methods 1-
Amidinopyrazole hydrochloride and diethylethoxymethylenemalonate were used as starting materials to obtain the intermediate ethyl
4-hydroxy-2-(1H-pyrazol-1-yl)pyrimidine-5-carboxylate through cyclization catalyzed by triethylamine. The title compound was
obtained via hydrolysis by lithium hydroxide in mixed solvent of water and tetrahydrofuran. Results The target compound was
synthesized and characterized by MS and "H-NMR. And the purity was 99.5%, and the total yield of this route was 87%. Conclusion
The synthetic process has the advantages of simple operations, mild reaction conditions, low cost, high yield and purity, and is more
suitable for industrial production.
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2.1 4-FFE-2-(1H-Mm-1-F)iZne-5-FEE 2 g (1)
B &

1] 2 000 mL AHTEIRH AN 1-REENE P 12 £
(100.0 g, 0.68 mol). —ZJi% (207.1 g, 2.04 mol).
Jo/K LT 500 mL, Z=i$HiFE 30 min, 1A EMME
(147.5g, 0.68 mol), JHEZE[MIyE, #HiH: 3 he £
fik - BSIR CW6 (2 0 1) SHJETFRI, TLC Ml & pv 25
R, BRI, BEZERA ROl n Y
W ANINIK 500 mL,  IIAESER FE (150 mLX2)
U, s RANAE, KERIN 1 mol/L #i# M pH

fH% 3~4, Hrih KE A EE A, Bk 30 min, HHUE,
T, A AR A 1411 g, IR 88.3%. mp 162.8~
163.8 °C; ESI-MS m/z: 235.082 2 [M+H]" .
'H-NMR (400 MHz, CDCly) §: 13.39 (s, 1H,
OH), 891 (s, 1H, pyrimidine-H), 8.54 (d, J=
3.6 Hz, 2H, pyrazole-H), 7.84 (dd, J=2.0. 1.2 Hz,
1H, pyrazole-H), 6.68 (dd, J=3.6. 2.0 Hz, 1H,
pyrazole-H), 4.46 (q, J=7.2Hz, 2H, CH,), 1.28
(t, J=72Hz, 3H, CHy). JREH N 99.7%.
2.2 4-FRE2-(1H-MEmE-1-E)isnE-5-BRER A H &

[a] 2 000 mL A B I DY R 700 mL.
7K 700 mL. KA (89.6¢, 2.13 moD), 1218
JAFREA 1 (100 g, 0.42mol), =idfid: 3.0h. —
FHEE - I (501D REFFR, TLC Ml S V&S,
PR ZE R o DU SRR, N NTR £l (200 mL X
2) W, FEAHAE, KIZFI 1 mol/L 7 2RI
W pH HZ 3~4, #rH K& A A, Bk 30 min,
g, T, HAnEE87.9 g WHE 99.9%. mp
250.1~250.9 ‘C. ESI-MS m/z: 205.4 [M—H] .
'H-NMR (400 MHz, DMSO-dy) d: 11.62 (brs, 1H,
COOH), 8.65 (d, J=2.8 Hz, 1H, pyrazole-H),
8.50 (d, J=1.0 Hz, 1H, pyrazole-H), 8.07 (s,
1H, pyrimidine-H), 6.73 (dd, J=2.8. 1.6 Hz, 1H,
pyrazole-H) o U704 99.5%
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Fig.1 Synthetic route of 4-hydroxy-2-(1H-pyrazol-1-yl) pyrimidine-5-carboxylic acid
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Table 1 Effects of different basic catalysts on yields and

purity in cyclization reaction

£ 3 BFIEC LXK R L R B 2R
Table 3 Effects of different solvent composition on yields

and purity in hydrolysis reaction

i B BORMRRE R%  RES % Y% THF -H,0 B0 KM/ WOR/% RE550%
1 NaOEt 2.0 60.1 78.5 1 03:1 o 7 89.3 98.2

2 NaOMe 2.0 59.7 77.4 2 05:1 i 4 89.6 99.1

3 NaOH 2.0 553 64.8 3 1:1 i 2 99.9 99.7

4 DIPEA 2.0 79.8 99.3 4 201 i 6 96.9 99.6

5 TEA 2.0 80.2 99.7 5 301 = 9 95.7 99.6

6 DBU 2.0 48.1 99.3 6 501 = 11 81.6 98.9

7 TEA 1.5 77.4 99.6

8 TEA 2.0 79.5 99.7 SIS EE RTINSOV VR B ) ) e
9 TEA 3.0 88.3 99.7 Al S22 ma B 8 o s FH DY SUMK R KA Ay s
10 TEA 4.0 85.6 99.6 FUIE, SN RS DU SRR LA PR eSO 5
11 TEA 5.0 79.8 99.3 IR RE A B e B R, DU SRR S b,  HORAS

SIS EE R IR, AN (R BRO0T s AL 5 )
W3, Hrh TEA. DIPEA w8 e m e, H
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M, PLIERCEE A 103 B, WCRE S, PR
LR,
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1 BB KR - SRR A R EHIN,
WAL B R AR D FEE A 2R LIRS, RNV A
785y, HAMBIRA M. EATZH, LUK
FRE. WeE. FESBONIRN, FEHR T AN
B, A BRI E A AR SR TE N DL K 2T . DU
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P, W 2. 3.
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Table 2 Effects of different factors on viscosity, yields and

purity in hydrolysis reaction

G5 B WA 2D T BeRE% RESEU%
1 KOH EtOH - H,0 = 92.9 98.2
2 KOH Dioxane - H,O i 92.8 97.3
3 KOH THF - H,0 2 92.5 98.2
4 LiOH EtOH - H,0 1 93.6 99.2
5 LiOH THF - H,0 = 96.6 99.6
6 NaOH THF - H,0 = 91.8 97.2
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AYIR I NE T, VAR RS, HRONI
(], Al A v o BT AR T 5 1 R A 1
A R 3, R A AR USRI - 7K
VR SN, SIS P ek s 4l
JEOU R s Al A A B LS B, (AR )
AR o

goid EIRa R T2, IS RN BRILIER
Bl A = W, 7R S N2 BRI (R B A S A A P
VTR DU SR - ZKTR S SN, WIEE 10 1,
A 2% LA B CR 87%, 77 il iU 7> HUA 3
99.5%.
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