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Study of 8-p-Methylphenyl Thiolation of Quercetin Derivatives

DENG Zhijie, LI Ming, GAO Xing, LU Kui
(College of Biotechnology, Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: Quercetin is a kind of flavonoid which displays a wide variety of pharmacological activities. As we know that
sulfur substituted flavonoids have good bioactivities, but currently only two methods have been reported for synthesizing
flavonoid thioether by direct sulfenylation. Sulfonyl hydrazides have been developed as novel and environmentally friendly
sulfenylation reagents that are stable, readily accessible and odor-free. In this research, we completed 8-thiolation of

quercetin derivative with regio-selectivity by using p-toluenesulfonyl hydrazide via alternating alkyl protecting groups. In

addition, the effect of different protecting groups on the reaction yield was also studied.
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Fig. 2 Thiolation of penta-alkyl protected quercetin

1.2.1 &4 la 696K

PRI % (3.02 g, 10 mmol) | fRFR AT (8.28 g,
60 mmol) AR BE (9.94 g, 70 mmol) , NIAZ] 25 mL
THE%) DMF 1, 35 Chi it 12 h. TLC A 2 bz
SERG, WA HIEI IR, H 100 mL PR ZBEFR R,
143, BA 100 mL 1 mol/L HCLIFR H¥RIH RS, Ik
B MU, - 100 mL o F0 NaCl iEBER 3 K, &
AW, TOKBRRREN T 1, 108, ST G,
Hbr=#H 300 HWaERA: 2t raitl Ch kS5
LR WEARTLIE N 4 2 1), B3 A6 EIREEY
1a(3.19 g, 85% ).
1.2.2 &4 1b 894

PRI 2 % (3.02 g, 10 mmol) | fRFRHT (8.28 g,
60 mmol) F#LZ ki (10.9 g, 70 mmol) , MIAF] 25 mL
TH%) DMF 1, 45 Chidnidt 12 h. TLC A s bz
SERG , WA HIEI IR, H 100 mL 2R ZBEFR R,
1€, FA 100 mL 1 mol/L HClIFR IR 1ER , Ik
AP, I 100 mL HaF1 NaCl 5 ER 3 IR, &
A MU, TOKBRRREN T 1, 108, ST TH ARG,
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0.2 mL, B A B E T 100 Clia b s
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59% ) | A4 3a (24 mg, 10% ).
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i A4S, ML 12.7 mg (0.05 mmol) | 45N
0.2 mL, B A8 B AE T 100 CIive b
24 h. TLC Faill sz v 58 405 , EA5 e T, iR
Y 300 H YRR Z M Talifk Cahis S 2R 2

AR 20 1), B8 E & 2b(158 mg,
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Fig. 3 Thiolation of tetra-alkyl protected quercetin

1.3.1 &4 1d 894

FREU 2 2 (3.02 g, 10 mmol) | BFER A (6.08 g,
44 mmol) FIF B (6.25 g, 44 mmol) , AT AZ] 25 mL
T/ DMF 1, 60 CHnEFE 12 h. TLC Al 52 )i

SEA)E, IR HI B E, A 100 mL 2R LBRFE R,
1€, I 100 mL 1 mol/L HCl W IRTGVER, I
LM, IR 100 mL (A NaCl LS 3 K, &
FEAHA, TOKBRRREA T, 118, Faslie TR,
HEr=#1H 300 HaERAE 2 ik r2itl CA iS5
LR CERIRFEE N 20 ¢ 1), 1553 @ [ AL &9
1d(2.5¢g,70% ).
1.3.2 &4 le 96 K%

FRIBUNE HZ 2 (3.02 g, 10 mmol) | IR (6.08 g,
44 mmol) Ff 2, %% (6.85 g, 44 mmol) , AZF] 25 mL
T DMF 1, 60 CHIEFE 12 h. TLC A 52
SEA)E, IR HIBIER, A 100 mL 2R LBRFR R,
133, FIA 100 mL 1 mol/L HClIFR IR 1UER , UL
LM, IR 100 mL (A NaCl LS 3 Ik, &
FEAHAR, TOKBRRREA T4, 118, Faslie TR,
HEr=#H 300 HaERAE 2 ik r2itl Ch k5
LR CERIRFEE N 20 ¢ 1), 1558 @ AL &
le(3.22g,78% ).
1.3.3 4L&-4h 3a 696 m%,

FrHC DY BOSE R B0 M 2 R 1d(179 mg
0.5 mmol) | X H R ik Ak (102 mg, 0.55 mmol) & F
i 45, I AEBA R 12.7 mg (0.05 mmol) . 5N
0.2 mL, B i 5 B BT 100 °C il o O
24 h. TLC K 58 4 e, BAs e T, Birr-
YA 300 B R ZAT L T alifl CAhEES LR &
BRIAFREE R 3 0 1), 3 B3 2 # A A 3a(156 mg,
65% ).
1.3.4 444 3b 894

FRECDO 20 B R 4 B M B2 R 1d(207 mg
0.5 mmol) | X I &7 Ak (102 mg, 0.55 mmol) & F
it A e, AT 12.7 mg (0.05 mmol) . —4%/S
02 mL, Bt A B A E T 100 C s R
24 h. TLC #plJz 58 4 0n , B HeHiE A, Birr™
YIF 300 H YRR ZPriEf et Caihbs S 2/ 2
BRIRFELH 10« 1), 4B 8] s A 1A 3b (201 mg,
75% ).
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21 {LEYRIEEE
fb4&% 2a:'H NMR (400 MHz, CDCl;) 6 7.84

(dd,J=8.6,2.1Hz, I1H), 7.78(d, J=2.0Hz, 1H) ,
7.06 ~ 6.95(m, 4H) , 6.90(d, J= 8.7 Hz, 1H) , 6.47 (s,
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1H) , 4.08 (s, 3H) , 3.98 (s, 3H) , 3.93 (s, 3H) , 3.92 (s,
3H), 3.77(s, 3H) , 2.24(s, 3H).>C NMR (100 MHz,
CDCly) 6 174.12, 165.08 , 162.69 , 158.44 , 152.54 ,
150.79 , 148.66 , 141.01 , 135.11, 133.63 , 129.68 ,
126.35 , 123.36, 122.26 , 11091 , 110.71 , 109.79 ,
91.40, 59.70, 56.58, 56.50, 55.90, 55.69, 20.83.

k4% 2b: "H NMR (400 MHz, CDCl3) 6 7.85 (d,
J=20Hz, 1H) , 7.82(dd, J = 8.6, 2.0Hz, 1H) ,
7.04(d, J=82Hz, 2H) , 6.98(d, J = 8.2 Hz, 2H) ,
6.89(d, J=8.6Hz, I1H) , 6.41(s, 1H) , 423(q, J =
7.0 Hz, 2H) , 4.18 ~4.10(m, 6H) , 4.01 (q, J = 7.0 Hz,
2H) , 2.25(s, 3H) , 1.60(t, J = 7.0 Hz, 3H) , 1.47(t,
J=70Hz,3H),143(,J=7.0Hz,3H),137(t,J=
7.0Hz, 3H) , 1.36(t, J = 7.0 Hz, 3H).>C NMR (100
MHz , CDCly) 6 174.24 , 164.17 , 161.77 , 158.34 ,
152.80 , 150.36 , 148.07 , 139.92 , 135.04 , 133.98 ,
129.49 , 127.00 , 123.53 , 122.12, 11291, 112.24 ,
109.87 , 99.84 , 93.47, 67.85, 65.32, 65.05, 64.34 ,
64.26,20.86, 15.73, 14.70, 14.58, 14.45.

4% 3a: '"H NMR (400 MHz, CDCly) 6 13.20
(s, 1H),7.85(dd,J=8.6,2.0Hz, 1H) ,7.74(d, J =
2.0 Hz, 1H) , 7.04 ~ 6.97 (m, 4H) , 6.92(d, J = 8.7 Hz,
1H) , 6.49(s, 1H) , 3.94 (s, 3H) , 3.93 (s, 3H) , 3.92 (s,
3H), 3.77(s, 3H) , 2.25(s, 3H).>C NMR (100 MHz,
CDCly)d 178.98, 166.55, 164.01 , 156.85, 155.94 ,
151.50 , 148.83 , 138.93, 135.18 , 133.66 , 129.71 ,
126.35, 122.93, 122.81, 111.03 , 110.88 , 106.21 ,
95.52, 60.02, 56.83, 55.99, 55.75, 20.87.

k&% 3b: '"H NMR (400 MHz, CDCL3) 8 13.22
(s, 1H) , 7.86 ~ 7.80(m, 2H) , 7.06(d , J = 8.2 Hz,
2H) , 6.99(d, J=82Hz, 2H) , 6.91(d, J = 8.5Hz,
1H) , 6.43(s, 1H) , 3.99 ~ 1.19(m, 6H) , 4.01(q, J =
7.0 Hz, 2H) , 2.25(s, 3H) , 1.49(t, J = 7.0 Hz, 3H) ,
1.44(t, J = 7.0Hz, 3H) , 1.39(t, J = 7.0 Hz, 3H) ,
1.37(t, J= 7.0 Hz, 3H)."”C NMR (100 MHz, CDCls)
5 179.06, 165.66 , 163.63, 156.66, 156.21, 151.06,
148.10 , 137.77, 135.13 , 133.83 , 129.50 , 127.02 ,
12291, 122.63, 112.92, 112.12, 105.93, 97.55, 96.04,
68.41,65.16, 64.32,20.85, 15.66, 14.66, 14.64, 14.31.
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N Y FBE ORI A B R AE R ISR, bR T A E)
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