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Synthesis of 4-methylguaiacol-#-D-glucoside and

its application in cigarettes flavoring

ZHANG Gaihong, DU Shuai, XU Hang, XU Yueying, SHI Dongdong, MAO Duobin”

(College of Tobacco Science and Engineering, Zhengzhou University of Light Industry, Zhengzhou, Henan 450001,
China)

Abstract: In order to develop thermal and aroma stable tobacco flavorings, 4-methylguaiacol-f-D-glucoside was
synthesized using ionic liquid catalytic method, the synthesized 4-methylguaiacol-$-D-glucoside was subjected to thermal
stability and pyrolysis analysis, and added to cigarettes to investigate the release of 4-methylguaiacol into mainstream
smoke particles. The results showed that 1-Butyl-3-methyl-imidazonium bromide was selected as an ionic liquid catalyst
to synthesize 4-methylguaiacol-2,3,4,6-tetra-O-acetyl-f-D-glucoside with a yield of 49.3%. The target 4-methylguaiacol-
p-D-glucoside was obtained by deacetylation of 4-methylguaiacol-2,3,4,6-tetra-O-acetyl-f-D-glucoside with a yield of
87.3%. The thermal stability of 4-methylguaiacol-f-D-glucoside was found to be superior to that of 4-methylguaiacol
using the thermogravimetric analysis (TG-DTG). Through pyrolysis gas chromatography-mass spectrometry (Py-GC-MS)
technology, it was shown that the main cracking product of 4-methylguaiacol-$-D-glucoside at 300, 600 and 900 °C was

4-methylguaiacol. The release amount of 4-methylguaiacol in smoke is different between the tobacco flavoring method
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and the cigarette paper flavoring method, resulting in different flavoring effects. Flavored cigarettes added with
4-methylguaiacol-f-D-glucoside can release 4-methylguaiacol during smoking, and the release of fragrance is more
uniform, with better stability per bite, and the effect is better compared to 4-methylguaiacol addition. We speculate that

4-methylguaiacol-f-D-glucoside can be a stable fragrance precursor.

Keywords: cigarette; 4-methylguaiacol-f-D-glucoside; glycosidation; ionic liquid; flavoring
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Table 1 The condition of synthesis of compound III through glycosylation reaction catalyzed by ionic liquids
SEHy BT RMR(ILS) HHRR il SV Al /h W%
1 1= T B3P A DK 65 NaOH/K A AW 3 46.1
2 1- T 33— H LS Ak vk 45 NaOH /K& A 3 475
3 1- T 33 -H LR Ak ks 45 NaOH /K& ) 3 493
4 1— T 5E-3-F JLmkmk 2, i dh NaOH /KA A 3 422
5 A1 T -3 FH ke NaOH /K% A 3 263
6 -0 B3 REDR e S FRAR R NaOH/K I ZHEP 3 30.3
7 1T 23— H LR 7S SRl ik NaOH/K %k ZHER 3 18.7
8 1= T 563 FH BE Rk DKk 45 KCOKIER A 3 427
9 1= T 563 FH LRk DK 45 i AL 12 NR
10 1T -3 5L Ab R 545 = A 12 NR
1 KCOKIER I NaOHK IR EYI ] 1 mol/L, n(T) : n(I)=1 : 1, (D) : n(ILS)=1 : 1, n(I) : n(EHEEF=1 : 2, nFRYRIE,
S A A i
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Fig.1 Possible glycosylation reaction mechanism
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Table2 Results of 'HNMR, *CNMR, IR and HRMS analyses
ﬂzA%é*’r"Jf THNMR 3CNMR IR/cm™ HRMS
Lz o 7.09(d, J=8.2 Hz, 1 H), 6.82(s, 1 H), 170.71,169.70, 169.51, 169.20, 2 938, 2 850, 1 740, 491.1523
AO 0 o 6.69(d, J=8.2 Hz,1 H), 5.10~5.08(m, 150.24, 145.46, 132.89, 120.01, 1 523,1459, 1 449,
fico 1 H), 3.86(s, 3 H), 4.92~4.90(m, 1 H), 116.50, 113.42, 100.89, 77.54, 1358, 1226, 1224,
4.95(d, J=7.8 Hz, 1 H), 4.52~4.50(m, 76.92, 74.16, 69.80, 62.12, 54.29, 1071, 1 047, 802,
2 H), 4.43~4.38(m, 2 H), 2.31(s, 3 H), 20.82, 20.74, 20.65, 20.61, 19.67 796, 658
2.04(s, 6 H), 2.02(s, 3 H), 2.00(s, 3 H)
7.06(d, J=8.2 Hz, 1 H), 6.84(s, | H), 149.24, 144.46, 132.67,121.03, 3 421,2 931, 2 848, 323.1102

3 H), 3.69~3.72(m, 1 H),3.52~3.45(m, 19.67
2 H), 3.43~3.38(m, 2 H), 2.31(s, 3 H)

(a2 7\ OH P
o 0" 6.72(d,J=8.2 Hz, 1 H), 4.84(d, /=7.8 116.89, 113.18, 101.82, 76.77,
HO~ o@\ Hz, 1 H), 3.90 ~ 3.87(m, 1 H), 3.86(s, 76.44, 73.56, 69.96, 61.12, 55.25,
HO

1515,1458,1453,
1369, 1228, 1221,
1076, 1 051, 800,
798, 669
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Table 3 Thermal decomposition products of compounds I and IV at different temperatures

[ %gﬁm / P, AP T2 R - YEER LG % ATV R i AR LA/ %
min 300 °C 600 °C 900 °C 300 °C 600 °C 900 °C
1 2.572 1,3, 5-C.=%.(2) 1.50
2 2.723 S 2.07
3 3.767 R 1.53
4 8.702 X B FER Wy 6.24
5 8.898 RIS 1.99 1.19
6 9.911 2, 3-HI LR By 5.06
7 10.123 2R A6 H HOR HH 7.09
8 10.751 4-H A B 100.00 99.80 99.75 100.00 91.93 43.28
9 10.800 2,3, 6-=HIZILH 0.10 0.11
10 10.880  4-ZFE-2-H ALK 0.10 0.14
11 11.060 2235 H HIK R 2.54
12 12.157 4RI LA E 6.08 26.66
13 12.865 2, S-HIEL R 1.34
14 13.275 M FRHORH R g 1.50
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Fig.3 Total ion flow chromatogram of particulate matter in mainstream cigarette smoke
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Table 4 Release of 4-methylguaiacol from mainstream smoke

particles under two different flavoring methods
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