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Abstract

Acyclovir, also known as acyclia guanosine, is an essential antiviral drug that is mainly used for
various infections caused by herpes simplex virus and is the drug of choice for the treatment of
HSV encephalitis. In this paper, the impurities IM-5 and IM-6 of acyclovir were studied, and a suit-
able synthetic process of IM-5 and IM-6 of acyclovir was designed using ethylene glycol as raw
material.
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Figure 1. Common method of synthesizing acyclovir
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Figure 2. The synthesis route of impurity F
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Figure 3. The synthesis route of impurity B
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Figure 4. Acyclovir and its impurity structure
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Figure 5. The synthetic method of the IM-5
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2.2.2. & IM-5 B4EH %

F 5 mL VESS 240K B 2, (3 mL, 0.054 mol) & T 100 mL FIBEHE AN, IINBRER44(11.4 g, 0.108 mol)7E
POKIBH, ZMEIZR I ZEEE(L mL, 0.108 mol), F= i FHt#E, 30~40 min JGilid TLC AR (BHHRR 2
B ) BRER N o FFIRSZE T, I 30 mL MR £h/K 7 K AR N ) LS WSO B 2, %, SR
JEH QR CFRFEEL 3 Ik, BRI SRR —IR, EEKMPL=Y(TLC SRk, o755 aRE).
FATE K SEARES K45 2 AR WU T8 5 TN 3% 28 A DABR 25 208 B, 3k SR 4 R PT 45 204 38 iR
Witk 7.73 9, RN 98%. AZHLEEIE 6. € 7.

'H-NMR (400 MHz, CDCls), 62.09 (s, 3H, CHs), 04.27 (s, 2H, CH,).

BC-NMR (400 MHz, CDCl3), 620.73 (s, 1C, CH3), 062.14 (s, 1C, CH,), 6170.74 (s, 1C, C=0).
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Figure 6. The *H NMR spectrum of IM-5
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Figure 7. The 3C NMR spectrum of the IM-5
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Figure 8. The synthetic method of the IM-6
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Figure 9. The 'H NMR spectrum of the IM-6
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Figure 10. The *C NMR spectrum of the IM-6
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Figure 11. Schematic of the synthesis principle of IM-5. IM-6
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Table 1. Effect of sodium carbonate dosage on reaction rate and yield
= 1. FRERTA P 8 X IR RR R R R A S

P R (eq) i ] (h) T (%)
IM-5 1 10 80
IM-5 2 8 98
IM-5 3 8 98
IM-6 1 7 9
IM-6 2 7 85
IM-6 3 7 81
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Table 2. Effect of reaction time on yield
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7 80
98
98
88
90
90

IM-5

0 N O © o

3.4. RNiREMEERNT N

OB EONRE I T, MG KR, IBKRATREUR N, FoA KRGS S A . EHIR T OB
1ES O BER PN, 2R SREFR AR KR, HIEBILR, HHEIME, FEETR. &
RN RETUOKIBH G, BEE RN PR, LA RBOEE IS, PR g . i
IEFEA S N BE IR 2N 0°C o

35. ZBEKEMNTERNFM

B ESENEE AL &Y, B S RAE RN, HHKRERRIEEAEEES M. YRS, 24—
fEdK 24 R E— B B LS TR R K. 24 IM-5. IM-6 &R ERE, GBET o BEPK, 2
B R R E P E A TR, SEURCRBHK. BT EA I EZZ0A S TSN —BEY, fF2~3 K
JE ARk ) & ZBEEAT IO, ORI B3RS . FTbl, e AR N T/K L .

3.6. AW IM-6 Z g/ Z Bt SR L R A EFTLE (L ZBE TR

W3 PR, IM-6 B FHRHLE L4 " 1F: AR = L1, WRHEk: 2o i8R,

DOI: 10.12677/hjmce.2024.121001 7 i


https://doi.org/10.12677/hjmce.2024.121001

TKERE

AR pE 2 K. W REIR R AR R N LSRRI N T L T, AR QBRI 2 TR AR
PRI R A S S (R PR 2 — I R R KT LI 10:1 N L

Table 3. Effect of the ratio dosage of ethylene glycol/acetyl chloride on the yield (measured as acetyl chloride)
3. 2B/ SRt E A ENNEACE ST M

LW LB R M B L) Ut %%
11 4
31 40
51 61
10:1 90
15:1 90
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AW LA G R ERLS BN R &, IR 25 IM-5 F1 IM-6, Jlid RERER SR &E, K
PR I RRBRAN I LA 2 248, 0°C /M 8 /I, IM-5 MU R s F] 98%. 42 —FE 5 Z B & Ll
J910:1 B, IM-6 I ey, 183 90%.

B

TR IS 25 5 R KR SR QU BT BRI SRl b 24 L2 O 2 T R 04 5«
EEUH

FRCHBIEE 5 5 R 2 BT LI 5 ol — 85T H (2023140).
S5k

[1] Newman, D.J. and Cragg, G.M. (2016) Natural Products as Sources of New Drugs from 1981 to 2014. Journal of Nat-
ural Products, 79, 629-661. https://doi.org/10.1021/acs.jnatprod.5b01055

[2] Shetti, N.P., Malode, S.J., Nayak, D.S., et al. (2020) Hetero-Nanostructured Iron Oxide and Bentonite Clay Composite
Assembly for the Determination of an Antiviral Drug Acyclovir. Microchem, 155, 104-727.
https://doi.org/10.1016/j.microc.2020.104727

[31 Zeghak, Beor, MRPsHl, & ZE & AT S HAAR N AMUEE R E R LRI ], E 2544, 2003(6):
23-26.

[4] FhEGUE. BTEE 5 A4 L2 R AR AERTE 7T [D]: [t 220018 3C]. WA /RIEE: W RVE R ML K 2, 2019.

[5] Wang, J., Ji, X., Zhu, Q., et al. (1992) Synthesis of Antiviral Drug Acyclovir. Chinese Journal of Pharmaceuticals, 23,
289-290.

[6] L&, 2501, RHEE, & PURTAMEEERA KD P EEZ T AE, 1992, 23(7): 289.

[7] Boncel, S., Gondela, A., et al. (2011) Novel 5-(N-Alkylaminouracil) Acyclic Nucleosides. Synthesis, 2011, 603-610.
https://doi.org/10.1055/s-0030-1258397

[8] ZKth. FTEVFERR FHA M. (L LA ST K, 2016, 45(5): 3-4+24.

[9] Suérez, R.M., Matia, M.P. and Novella, J.L. (2012) Synthesis of 9,9’-[1,2-Ethanediylbis(oxymethylene)]bis-
2-amino-1,9-dihydro-6H-purin-6-one, an Impurity of Acyclovir. Molecules, 17, 8735-8741.
https://doi.org/10.3390/molecules17088735

[10] P'=, ZWelE, TkEWH, % —PRE S BB IE 4 A H ) & A 5EP]. H E%FI, CN113735857A, 2021-12-03.
[11] HO04E, #hs, BIESR BHMLEM] 5 4 R dbat B2 H R, 2016.

DOI: 10.12677/hjmce.2024.121001 8 i


https://doi.org/10.12677/hjmce.2024.121001
https://doi.org/10.1021/acs.jnatprod.5b01055
https://doi.org/10.1016/j.microc.2020.104727
https://doi.org/10.1055/s-0030-1258397
https://doi.org/10.3390/molecules17088735

	阿昔洛韦杂质IM5和IM6的合成研究
	摘  要
	关键词
	Synthesis of Acyclovir Impurities IM5 and IM6
	Abstract
	Keywords
	1. 引言
	2. 实验
	2.1. 原料和仪器
	2.2. 反应过程
	2.2.1. IM-5合成方法
	2.2.2. 合成IM-5操作方法
	2.2.3. IM-6合成方法
	2.2.4. 合成IM-6操作方法


	3. 结果与讨论
	3.1. IM-5与IM-6的合成机理
	3.2. 碳酸钠用量对反应速率的影响
	3.3. 反应时间对收率的影响
	3.4. 反应温度对收率的影响
	3.5. 乙二醇含水量对收率的影响
	3.6. 合成IM-6乙二醇/乙酰氯的比率用量对收率(以乙酰氯计)的影响

	4. 结论
	致  谢
	基金项目
	参考文献

