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Abstract ; 7-Methylguanine (7-MG) is a naturally occurring compound that exhibits inhibitory effects on DNA repair enzyme , mak-
ing it a promising candidate for anti-cancer drug development.The synthesis of 7-methylguanine from guanosine and dimethyl sul-
fate involves a two-step process.In the first step,the methylation effects of iodomethane, dimethyl carbonate, and dimethyl sulfate
were compared.The results showed that dimethyl sulfate exhibited superior methylation efficiency, with mild reaction conditions,
fast reaction rate,and high conversion rate.Furthermore ,the experimental conditions including reaction solvent,raw material ratio,
pH value, reaction temperature,and reaction time were optimized to enhance reaction efficiency and yield. Additionally , the purifi-
cation of the final product was also investigated through recrystallization,and various common solvents were tested and screened.
The findings revealed that using water as the solvent with pH 9 achieved the highest recrystallization yieldthe of 78% and a prod-
uct purity of 99. 8%.
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Fig.1 Synthetic route of 7-methylguanine
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Tab.1 Optimization of experimental conditions for the

synthesis of 7-methylguanosine

Eiaes R A7) 7/°C sl IR/ %
1 AR ot 25 DMAc 27
2 AL A 40 DMAc 42
3 B g 60 DMAc 53
4 B e 80 DMAc 41
5 T R — g 25 DMAc 0
6 iR — ! g 40 DMAc 0
7 TR — W g 60 DMAc 26
8 TR — H i 80 DMAc 47
9 TR — H i 25 DMAc 68
10 iR — g 40 DMAc 62
11 TR — H g 60 DMAc 60
12 T R — 80 DMAc 63
13 BilR — H g 25 DMSO 58
14 BRIR . i 25 DMF 47
15 TR — i 25 CH,CN 21
16 Bl — g 25 EtOH 0
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Tab.2 Optimization of experimental conditions for the

synthesis of 7-methylguanine

s pH fi T/°C t/h AR/ %
1 1 25 12 0
2 1 40 12 62
3 1 60 12 75
4 1 80 12 88
5 1 100 12 85
6 1 120 12 78
7 2 80 12 92
8 3 80 12 80
9 4 80 12 62
10 5 80 12 54
11 2 80 2 58
12 2 80 4 86
13 2 80 6 97
14 2 80 8 95
15 2 80 10 93
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Tab.3 Effects of of recrystallization conditions on

product purity

P VR pH {8 FER/ % aiBE/ %
1 DMSO 7 — -
2 DMSO 8 23 96.2
3 DMSO 9 52 97.8
4 DMSO 10 47 96.5
5 7K 7 - -
6 K 8 45 98. 8
7 k 9 78 998
8 K 10 69 99.5
9 i 7 - o
10 W& 8 - o
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12 i 10 28 8.5
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