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kaemperol: R'=H, R?= OH, R*=H, R*=H

quercetin: R'= OH, R*=OH, R*=H, R*=H

rutin: R' = OH, R?=OH, R?=H, R*= 6-deoxy-a-L-mannopyranosyl- -D-glycospyranosyl
myricetin: R' = OH, R?>=OH, R*=O0H, R*=H

myricitrin:R! = OH, R?= OH,R> = OH, R* = 6-deoxy-a-L-mannopyranosyl

Figure 1 The structures of flavonoid derivatives
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Figure 2 The design and synthesis of new flavonoid derivatives based on the myricetin scaffold
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Figure 3 Synthetic route of C8-modificated myricetin derivatives by Mannich reaction
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Figure 4 Synthetic route of C3-modificated myricetin derivatives
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Figure 5 Synthetic route of C5-modificated myricetin carbamate derivatives
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Figure 6 Synthetic route of C7-modificated myricetin derivatives

2 R

Pl 3 4k 015 ik 3% Rl WNMR - 1 -
500 MHz %Y #% % 3t 4i 3 3% A0 2 (TMS A N
B ) 5 i SR FH 8 5O A -5 43 B AT A [ i
AL ( Agilent Technologies LC/MSD TOF spec-
trometer) M2 , B4 2 Szt 11 25 B S EERER
S RIR T R S0 % Ay B I R SR A i
FH 5 5256 i R0 38 R T B a4l
2.1 1GtEE 8 (EHMEE

WEER 8 1 45 #1& 1i H AR L & 9 09 & B
2.4 636 mg (2.0 mmol) HHFZR T 10 mL N,
N-—H I EEM (DMF) 5 5 mL HELATR A1k
Z A 240 pL(2. 4 mmol ) WRIE %M 240 pL
Ak 30% B H KR, RARY T, =
TRIEPERN 24 h, LC-MS Wi 52 )% 5 U | 18] 52
NI PO A VKK, A7 TR B 0 R AR BT 0, R
VeV B AR YA T DU A ki ( THF) , A 1 mL i
J# 9 4 mol - L ™" AUER AR — S N FRVA R, 15 [ 1A AT
W, g, VR, T, 52L& 2a, 1k
EW) 2b ~2e AL 2a 220,

1-1[3,5,7- =545 102-(3,4,5- =55
I ) AH-ZE T L8 ] B S | R mE R R
(2a) : R85 {0 [ 14, 421.0 mg, W& 47% , mp:
215 ~217 €., HR-MS m/z:416.1352[M +H] *,
43 ¥k C, H,,NO,, 'H-NMR (500 MHz, pyri-
dine-d;)5.:8.61 (s,2H) ,6.75(s,1H) ,4.86 (s,
2H),3.48 ~3.40(m,4H),1.81 ~1.75(m,4H) ,
1.36 ~1.24 (m,2H) ., “C-NMR (125 MHz, pyri-

dine-d; ) 8: 177.6, 165.7, 163.6, 156. 1, 148.6,
148.3,138.8,124.4,122.8,109.1,104.7,99. 1,
96.1,53.5,50.5,24.3,22. 4,

1-1[3,5,7- = 544 102-(3,4,5- = 2 4
I ) AH-ZEIF ML -8-FE ] 3K | 4-(2,3,4-=H
LR L) URE LR L (2b) « TR A [ A,
308.2 mg, K 23% ,mp:218 ~219 C, HR-MS
m/z:597.1998 [M + H] ", 4+ F XA C,, H,,
N,O, . "H-NMR (500 MHz, pyridine-d, ) 8: 8. 50
(s,2H),7.45(d,J=8.7 Hz,1H) ,6.79(s,1H),
6.72(d,J=8.7 Hz,1H) ,4.55(s,2H) ,3.95 (s,
2H),3.85(s,3H),3.81(s,3H),3.73(s,3H),
3.52 ~3.50 (m,4H),3.24 ~3.19 (m,4H)
“C-NMR (125 MHz, pyridine-d, ) §:177. 8,165. 3,
163.0,156.2,153.7,148.5,136.5,136.2,127.7,
124.4,124.1,124.0,120.0,109.4,108.5,99. 2,
98.7,61.9,61.2,56.5,55.7,51.5,51.4,50. 4,
50.0,44.1,

1-{[3,5,7- = 3H4-F02-(3,4- 2 HR
L) -AH-FIF LR -8 -4k ] 13| 4-(2,3,4- = H1 %]
BN L) R B R R (2¢) IR B [ A,
430. 7 mg, 0% 33% ,mp:220 ~222 C, HR-MS
m/z:581.2142 [M + H]", 4+ FX N C, H,
N,0,,, '"H-NMR (500 MHz, pyridine-d; ) §: 8. 77
(s,1H),8.45(d,J =8.6 HZ,1H),7.50 ~7.43
(m,2H) ,6.86(s,1H) ,6.72(d,J=8.5 Hz,1H) ,
4.55(s,2H),3.99(s,2H) ,3.84(s,3H) ,3.81(s,
3H),3.73(s,3H) ,3.54(t,J =4.9 Hz,4H) ,3.23
(t,J=5.0 Hz,4H) ., “C-NMR (125 MHz, pyri-
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dine-d, ) 8: 177.7, 165.4, 163.0, 155.3, 153. 8,
147.8,143.0,138.6,127.9,122.5,119.8,117. 6,
116.5,108.6,99.3,99.0,61.9,61.2,56.5,55.6,
51.4,50.4,50.1,44. 1,

4-{[3,5,7-= ¥ F4-5H102-(3,4,5- =3
ORHE ) AH-ZE I 0 I8k ] F L | N mf R R R
(2d) : ¥R B0 [E £, 335.8 mg, WL H 37% , mp:
198 ~199 C., HR-MS m/z:418.1132[M +H | *,
7 FRA N CyH,yNO,, "H-NMR (500 MHz, pyri-
dine-d; ) 6:8.49 (s,2H) ,6.75 (s, 1H) ,4.64 (s,
2H),3.98 ~3.95(m,4H),3.27 ~3.25(m,4H) ,
“C-NMR (125 MHz, pyridine-d, ) §:165.6,163.2,
148.6,138.7,136.5,136.4,136.2,124. 4 124. 3,
124.1,109.2,97.0,65.8,57.9,52.8,51. 3,

1-F%4-{[3,5,7- = 4-H1t2-(3,4,5-
SRRILORIL ) AH- RN R -8 - ] L | R
fRER (2e) . IR B (A [F 4, 361. 5 mg, WK 36% ,
mp: 208 ~ 209 T, HR-MS m/z: 431.1452
[M+H]*, 4 ¥} C, H, N,O,, "H-NMR
(500 MHz, pyridine-d, ) 6:8.42 (s,2H) ,6.78 (s,
1H) ,4.27(s,2H) ,3.40 ~3.32(m,8H) ,2. 78 (s,
3H), "C-NMR (125 MHz, pyridine-d,)8:177.9,
165.0,162.4,156.2,150.6,150. 1,148.5,136. 6,
136.4,124.5,124.3,109.6,104.9,101.1,99. 3,
53.9,50.8,50.4,43. 7,

2.2 BEE 3 LEEENG

Wi E 3 Mg B b & WG
2% 37. 1 2(80. 0 mmol) M (3) 1 156.5 g
(480 mmol ) k& 44 %5 T 200 mL DMF H1,0.5 h
PN 58 mL (480 mmol) J-F , BRI T, &
WP FE 24 h, LC-MS Wil /2 B 58 B, A
300 mL & MR, b 38,300 mL 41 L FEE
BB JE TR /K BE (100 mL x 3) , JC/KBRER BN
R I ARERY (& TEC AR SR N L7/ I S AR E R N L
YT 300 mL SNEEH, INA 3 mL WkEER,
[ 15 min, kSR PE 2 0ROV 58 4, 138, I
B ZBEBES: (50 mL x2) , UL 1R £ TE B 45
g, TS 46.7 g IRE R P IR 4, 10R
76% .

#5 768. 1 mg (1.0 mmol) H1[E]{A 4 391. 4 mg
(1.2 mmol ) BRER4E AN 333 wL(1.2 mmol) JR4t+
PULeis T 10 mL DMF o &SRR, F iR HE
24 h, LC-MS Wil 2 by 5¢ B, o8 38, el g v vh
TAVKIK B A 3308, 2 Bk ik, 45 21 1 s

B HAF 15 mL PUSIERRG - /K (IRFREE 20 1) 1R
SIRZ A 200.3 mg B350 10% B4
L, R E AL, LC-MS Wil iz 1 58 A
5,48 0.2 pm BUAPLELDE 28 BRI, T4, 15
FL AW Sa, kAW Sb ~5d WA Sa
Hl,

¥ 768. 1 mg(1. 0 mmol) H]{A 4 178. 6 mg
(1.2 mmol) 3,4, 5-= H & & A E iR . 288. 2 mg
(1.5 mmol ) 1-(3-H R EE N 5L ) -3- & Ffilk —
JfiZ (EDCI) A1 10 mg 4-— H & LML IE ( DMAP) %
T 15 mL Z@ WG, AR T, = iR
12 h, TLC Wil 5o 5¢ e , A 20 mL — 54 H
fe MR Z K (100 mL x3) 0.5 mol - L ' i Eh ik
(100 mL x 3) P&, oK Bl a0 T4, o U8, 25 bR
VR AR A ER O HE T 15 mL PO &0 -
K OARFRLE 2: 1) IBA RS A 100. 6 mg i
SN 10% WA IR, RAEL S Ak &, LC-MS
W R N SE LR, 28 0.2 wm AT HLESE I U8, 25 BR
W, T 2L A Y Se, tbEY 5F~5i &
W5 5e 2510,

5,7- B3 U A HE2-(3,4,5- = 4
IRHL ) AH- T 0 v R (Sa) . TR B[R K,
437. 1 mg, 0% 85% ,mp:182 ~ 183 C, HR-MS
m/z:515.2641 [M + H] ", /> T3 N C,Hy Oy,
"H-NMR (500 MHz, methanol-d,)8:7. 18 (s,2H) ,
6.36(s,1H),6.18 (s,1H),3.90(t,J=6.8 Hz,
2H),1.73 ~1.70 (m,2H), 1.29 ~ 1.26 ( m,
25H), “C-NMR ( 125 MHz, methanol-d, ) &:
180.2,165.8,163.1,158.5,158.4,146.8,138.8,
137.9, 122.1, 109.3, 99.7, 94.6, 74.1, 33.1,
30.9,30.8,30.6,30.5,27.1,23.7,14. 4,

5,7- 2R3 N B E E2-(3,4,5- = A
R B ) AH-K I T W (Sb) . IR [ K,
493.3 mg, YK 91% ,mp:171 ~ 173 C, HR-MS
m/z:543.2947[M + H] ", 5> T+ A4 C, H, O,
"H-NMR (500 MHz, methanol-d, ) §:7.19 ~ 7. 10
(m,2H),6.36(s,1H) ,6.18(s,1H),3.90(t,J =
6.8 Hz,2H),1.71 (t,J=7.5 Hz,2H),1.29 ~
1.25(m,29H), "C-NMR ( 125 MHz, methanol-
d,)5:180.1,165.7,158.5,158.4,146.7,138.8,
109.3,99.7,94.6,74.1,33.1,30.8,30.6,30.5,
27.0,23.7,14.5,

3-[ (W IR L) | ]-5,7-— K HE2-(3,
4,5-=FRFARIL) AH-FIFMEEER (5¢) < IR B [
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14,323. 6 mg, K 83% , HR-MS m/z:390. 0815
(M +H]", &+~ C4H,; NO,, 'H-NMR
(500 MHz , methanol-d, )8:7.70 ~7.65(m,2H) ,
6.69(s,1H) ,6.60(s,1H),2.98(s,3H),2.76(s,
3H), “C-NMR(125 MHz,methanol-d, )5:178.0,
166. 8,163.4,158.5,158.4,154.7,148. 8 ,140. 4,
132.7,109.7,105.7,100. 6,95. 5,37. 4 ,37. 2,

3-[ (AR AL) AL ]-5,7- R AL2-(3,
4, 5-=FFLORIL) AH-ZE I ML IR R (5d) ;IR B
A4, 430.9 mg, W% 81% , mp: 120 ~ 121 C.
HR-MS m/z:514.1127[M + H] * 73> T3 R Cy
H, NO,, 'H-NMR (500 MHz, methanol-d, ) §:
7.38 ~7.20(m,10H) ,6.97 ~6.92(m,2H) ,6. 69
(s,1H),6.54 (s, 1H), “C-NMR (125 MHz,
methanol-d, ) §; 177.4, 166.9, 163.4, 158.5,
158.4,153.3,150.9,148.9,143.9,140.6,136.6,
136.4,132.4,130.3,121.1,109.9,105. 6,100. 7,
95.5,

5,7- "% K02-(3,4,5- = FHEEL) 3-(3,4,
5-= SR O ) AH-RIF LG (Se ) « iR 8
{614, 235. 5 mg, Y% 87% ,mp:195 ~ 197 C,
HR-MS m/z:541. 1339 [ M + H] ", 503 h C,,
H,,0,,, 'H-NMR(500 MHz, methanol-d, ) §:6. 97
(s,2H),6.53 (s,2H),6.42 (s, 1H),6.23 (s,
1H),3.78(s,6H) ,3.72(s,3H),2.97 ~2.94(m,
4H) , "C-NMR( 125 MHz, methanol-d, )5:177. 2,
171.9,166.3,163.1,158.6,158.4,154.4 147. 1,
138.5,137.9,137.3,131.4,120.9,108. 8,106. 5,
105.2,100.2,95.0,61. 1,56.5,36.5,31.9,

5,7- I3 K OAI2-(3,4,5- =R FHE
F)AH-ZE IF ik A (5F) . YR OB @ [ K,
209.2 mg, % 46% ,mp:213 ~215 T, HR-MS
m/z:451.1026 [ M + H] *, 0k C,,H, Oy,
'"H-NMR (500 MHz, methanol-d, ) §:7.26 ~ 7. 16
(m,5H),6.95 ~6.86 (m,2H),6.46 (s, 1H),
6.25(s,1H),3.02 ~2.96 (m,4H), "C-NMR
(125 MHz, methanol-d, ) §:177.2,171.9,166. 3,
163.1,158.7,158.6,147.0,141.5,138.5,131. 4,
129.5,129.2,127.3,120.9, 108. 8, 100. 2, 95.0,
36.2,31.5,

3-(4-FRCEH)-5,7- 5 H2-(3,4,5-—
FRIERIL ) AH-ZR I e ) (Sg ) - TR v o [E A4,
341. 4 mg,U% 73% ,mp:204 ~205 C, HR-MS
m/7:469.0937[M +H] ", > 7N C,H,FO,,

"H-NMR (500 MHz, methanol-d, ) §:7.19 (t,J =
7.0 Hz,2H) ,6.96 ~6.93(m,4H) ,6.40(s,1H),
6.22(s,1H),2.96 ~2.93 (m,4H), "C-NMR
(125 MHz, methanol-d, ) §:171.7,166.2,163. 8,
163.0,158.6,158.5,138.4,137.4,131.4,131.0,
130.9,120.8, 116.1, 115.9, 108.8, 95.0, 36. 1,
30. 6,

3-(3-FARLEI)S,7-FK2-(3,4,5-=
PRI ) AH-ZEFF 0L G IR (Sh) - 3R B 6 [ 44
360. 7 mg, I*% 77% ,mp:202 ~203 C, HR-MS
m/z:469.0926[ M + H] * , 43 73~ C,,H,,FO,,
"H-NMR (500 MHz, methanol-d, )8:7.23(dd,J =
14.2,8.7 Hz,1H),6.95(dd, J=15.9,8.9 Hz,
1H),6.94(s,2H) ,6.88(t,J=8.7 Hz,1H) ,6.40
(s,1H),6.22 (s, 1H),3.02 ~2.96 (m,4H) .
"C-NMR ( 125 MHz, methanol-d, ) §: 177.1,
166.2,163.0,158.6,147.0,144.3,138.4,131. 4,
131.2,125.1,120.8,116.2,116.0,114.0,108. 8,
105.2,100. 1,95.0,35.9,31.2,

5,7- 28R4 M2-(3,4,5- = R EOR L) -
AH-ATFMEI-3-3E — LB R B FR IR (51) . TR B @
A, 156.9 mg, YK 35% , mp:203 ~ 205 C,
HR-MS m/z:455.0740[ M + H] * , 5> T N C,,
H, O, P, 'H-NMR (500 MHz, methanol-d, ) §:
6.97(s,2H),6.37(s,1H) ,6.21(s,1H) ,4.17 ~
4.11(m,4H),1.27 ~1.24 (m,6H), “C-NMR
(125 MHz, methanol-d, ) 6:177.3,166.2,163. 1,
158.4,147.0,138.3,132.4,120.8,109. 4,105. 4,
100.0,96.4,94.9, 66.4, 16.3 (d, J= 4.0 Hz,
1C),16.2(d,J =4.0 Hz,1C) ,

2.3 5t E 5 LEMEih

Wt 5 fLgs e B bn ik & W &
ok 8.0 g(25.2 mmol) ¥ HF = 1 25.1 ¢
(181. 4 mmol) fi iR # % T 150 mL DMF 1,
0.5 h 9% AN 21.5 mL(181.4 mmol) MY, &S
4R R RE 24 h, LC-MS Wil 52 1 52 ik
J&, A 200 mL 12 ZBEF RS, 3238, F 300 mL
LR O TRV, IR /K PRIA (300 mL x 3) , JE/K
TR 0 T, W VR 4R 45 28 1 [ AR, & Bk i
(50 mL x2) , R CHRE 45 &, i ug, T8, 153
10.5 g R A EA P 6,005 54%

# 768.6 mg (1.0 mmol) 1 [E]{K 6 280 mg
(1.2 mmol) N, N-— 7% BL & 5L W i 5 A1 200 mg
(1.2 mmol ) BFR# % T 10 mL DMF 1, & /1%
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P, EIRIEFE 24 h, LC-MS Wil 52 3 58 s
L8 A UE R POIMAVKIK B A 08, 2Rk
VR AR K HE T 15 mL 0 Wk Ik
(AL 2: DA R, INA 50 mg BTt 734K
h10% WA e, b AL K . LC-MS M
W2 5E 5, 28 0.22 wm B9 HLIK 08, 28 15
WA, T 52 EY Ta, LEW Tb A S
eSS

3,7- R A-FAR-2-(3,4,5- = HLR AL -
AH-ZRFFMEI-5 -3 — W L 2 SE H R G (7a) IR
o [ {4, 305.4 mg, W% 78% ., HR-MS m/z:
390.0817[M + H]*, 4+ X K C, H, NO,,
"H-NMR (500 MHz, pyridine-d; ) §:8. 18 (s,2H) ,
7.07(s,1H) ,6.94(s,1H) ,3.26(s,3H) ,3.06(s,
3H), “"C-NMR (125 MHz, pyridine-d;)5:173. 1,
163.9,159.0,150.9,150. 8,148.6,140.0,138. 5,
136.6,136.5,136.3,124.6,124.5,124.3,123.7,
110.3,109. 1,101.3,37.7,37. 6,

3,7-F e A-FAR-2-(3,4,5- = AL -
AH-RFF IR -5 -3 — 2R I S I H IR TR (b)) IR ¥
oA, 425. 8 mg, K 83% ,mp:143 ~ 144 C,
HR-MS m/z:514.1132[M + H]* | 2 TR K Cy
H,,NO,, 'H-NMR (500 MHz, pyridine-d; )§:8. 21
(s,2H),7.60 ~7.47 (m,5H),7.26 ~7.22(m,
5H),6.99 (s, I1H), 6.91 (s, IH), “C-NMR
(125 MHz, pyridine-d, ) 8: 173.6, 164. 4, 159. 4,
154.6,151.3,149.2,146.7,140.7,139. 1,137. 2,
137.1,136.9,130.6,125.3,125.0,124. 8,110. 8,
109.7,102.2,

2.4 1HHBET IHEEHE

Wiz 7 NLgs MBI B bR IE & WA
20K 3,18 g(10 mmol) R T 50 mL MEAE
HUFE 0 C 45 22120 8. 4 mL (72 mmol ) A%
LS, Z AR T, iR 1 h, LC-MS Y
SN 58 WS T 5 AR A0 A DK K B S e T
T ot ug, CBEVEY, TS, A5 200 1A R
(8) % T 100 mL N-H FLmt g Be il (NMP) 1, Jin
A 100 mg (1.47 mmol ) BKIE % /Il 50 mL ¥ & H
0. 24 mmol -mL =" ZR B B3 (1) N-HH 35 bk I Jog T YA
291 h 58, LC-MS Waill jz i 58 W& , A UK
KA P BEZEEL (100 mL x 3) , &I AEILZ,
TCKBRER A T8 W e 415 2B CORG B4 R
R S N = [ A e ISR R L L A
L 300:1) , 7535 5.45 g wEAREAFBREIE 9, IR

65% .
¥ 1.68 g (2.0 mmol) 1 [A] & 9 330 mg
(2.4 mmol ) BRERAI A 520. 2 pL(2. 4 mmol) F M-
FVET 20 mL DMF H BARYT, SR
0.5 h, LC-MS Waill 5z i 5¢ B , o 3, 1] & v v
TIAVKIK B A 08, 2 B PR, 15 21 1 (ol
K K H ¥ T 10 mL THF, il A 2 mL ¥k B R
7 mol-L ™" 2 H s W, = I F 48 h, LC-
MS Wil j g 58 s, W EE A 0.5 mol - L' R iR
VEWE pH AEZE 7. 0, I AVKIK BT H R 85 6 [ 1
1 UE, LR ML 2R AT 65 4 B Al ( —
S e EE RFREL 20:1) /58L& 10a, 1k
H9 10b 15 S 10a 210,
7-[(4,8-"H I3, 7- k-1 ) E I -
3,5- 5 3k2-(3,4,5- = FERIL ) AH-FFF LR
Fii (10a) . ¥ (3 [ 14, 254. 4 mg, K 28% , mp:
180 ~181 T, HR-MS m/z:455. 1698 M +H] * |
4 FRX A C,H,, O, '"H-NMR (500 MHz, pyri-
dine-d, ) 6:8.24 (s,2H) ,6.64 (s, 1H) ,6.47 (s,
1H),5.61 (t,J=6.7 Hz, IH),5.17 (t, J=
6.9 Hz,1H) ,4.69(d,J=6.4 Hz,2H),2.15 (t,
J=7.4 Hz,2H) ,2.10 ~2.07 (m,2H) ,1.74 (s,
3H), 1.67 (s,3H), 1.58 (s, 3H), "C-NMR
(125 MHz, pyridine-d; ) 6; 177.5, 165.3, 162.6,
157.4,150. 8,146.6,136.6,136.5,136.3,125.0,
124.5,124.4,124.2,120.2,108.9,105.9,98.5,
93.2,66.5,40.3,27.2,26.4,18.4,17.3,

3,5- TR FE-7-[ (4-HHE -3 01 -0 ) A ] -
2-(3,4,5- =5 HIL) AH-FEFELIGER (10b) ; 5%
{6 &4, 193. 3 mg, W 25% ,mp:197 ~ 198 C,
HR-MS m/z:387.1068 [ M + H] " /> TN C,
H,O,, 'H-NMR (500 MHz, pyridine-d, ) §: 8. 29
(s,2H),6.65(s,1H) ,6.61(s,1H),5.56(d,J =
6.8 Hz,1H) ,4.68(d,J=6.5 Hz,2H),1.69 (s,
6H), "C-NMR (125 MHz, pyridine-d;)&§:177.7,
165.2,162.4,157.5,149.9,147.7,138.6,136. 4,
124.4,120.1,119.7,109.2,105.8,94.1,93.1,
66.4,26.6,19.0,

3 mELEETMRE
M SN A48 < BELIL 1 i 2 5
% LAk L R BELIBT I R AR 4

4B DPPH J2—Rh ke e IEME B
AREA N EE T HOBRRES G, F
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515 nm AbA B R W e, n AT E AR LU,
DPPH fBUZHIHE — A~ F S UF B9 i FHC XS, 55 1
HR 2 7E 515 nm ZbFWISCTE 2% AR o R S
TR T RONE EOCHR MR B XS Y
Wts Z A5 4= Wy 347 DPPH it S8 AL A5 B 1 4 A4k
PRI E , 3 EEEE TR I DPPH 5 R
N e WOGAE AR Ak B R AR SRk e T
CRENEEE STk AT DA

HUM 25 mL P2, 43 ) o 5 o v
4 20 pg-mL~' B DPPH T /K & B I W M
10 pg-mL ™' R AT AW TOK OB, IR
e, wH 2 mL FCHI4FAY DPPH Jo/K CBER
WA 2 mL JoK Ol T HERE PR E, B =
IRV 0.5 h J57E 515 nm &I GAE , E4T 3

Table 1 The scavenging effect of DPPH free

U BOFME N 25 1 OD, I 2 mL it i 4
i) DPPH Jo7K L BEFS A 2 mL Mg R AT A YR
AR T R R PR A B =R 0.5 h
JETE 515 nm AN YEAA, AT 3 WK, BUFH1A,
YERFE i OD, AR 4E A 2. A 5 X IR 4 A h 3%
DPPH {&R% (% ) = (45 OD - £ OD) /%5 H
OD x 100% , TH3E & b5 ¥ %7 DPPH (5 R %,
F LSRRG RS DPPH [ 56 (LR iR A B
) IG5 DPPH ¥ RAE 515 nm ZEWOG{E &
ERPEAHDC , JRAG I I M s B B F SR8
B IRSE PN KR =W AL 6 1 M 2R bR,
MER AT AW 1 ER BE I R R0 S SOk [ 157 /Y
D5, VAR R4S S A M E AT AR A0 R
S ROE R AR 1,

radical by different myricetin derivatives

Compd. Scavenging IC,,/ Compd. Scavenging IC,,/
rate/ % (ng-mL™") rate/ % (pg-mL™")

2a 51.78 6.71 S5g 5.21 -
2b 37.23 - 5h 13. 17 -
2¢ 46.73 - 5i - -
2d 68.25 8.58 7a 47.29 -
2e 40. 59 - 7b 19. 04 -
Sa 42.27 - 10a 71.09 10. 98
5b 30. 41 - 10b 56. 67 9.04
Sc 45.36 - myricetin 36. 14 -
5d 7.89 - myricitrin 37.33 -
Se 43.59 - vitamin C - 3.72
5f -4.74 -

SRR, TG W R R T L
5.0 pg - mL™' VR E T A R BR R N
36. 14% F137.33% ., 1k 18 G IR
AWy SR EE R 5.0 pg-mL ', Ho 11 AN HERK
4% 2a 2b 2¢.2d 2e .5a 5¢ 5e.7a 10a F1 10b
I B A M A AT A0 B BE I BRI
PEIEBRRRT 50% M3h 4 MEEY(2a 2d
10a 1 10b) , Hrh fk &%) 2d (68.25% ) Fil 10a
(71.09% ) W9 F B JE 0 bR TG PR e, BT 7 4k
B B PR AR A A R T
THERRFRRT 50% 090U~ 10 A 90 00 2 50 BR ik
J¥ (1C, ) , H: IC, 543K 6.71 pg-mL™" (2a) .
8.58 wg-mL~'(2d).10.98 pwg-mL~' (10a)

9.04 ng-mL ™' (10b), S5#MEM L, FEHBER
C-8 M1 C-7 &M p AT A= mT DL 4 = HAt 4
fbfE S (k&%) 2a 2d . 10a F1 10b) , H A ¥E—
B TF R AR AR RAD

4 GRS

AR F b #g 22 S g g R e 4 Skt 3
i Mannich N 225 G- 30 FUBL R 37 55 T 2, X
H C3.C-5.C7 i RHELL K& C-8 frihfTak ek
SR, BT — RIS IE R AEY . B
VA DPPH BERIPT E AL TE ISR 45 R W 11 A
Wt R Y BA e SR Xogt 1 i og
P EAALRE ST, o 4 AN AR B R RO
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Bk BE Y IC,, fH M 6.71 ~10.98 pg-mL ™",

WHE B RTSL IR A5 5, w1 LA AL B i g 2R Bt
AT I 1) S SR 25 g B A A i, IR BEIR A
TG RO R 5, TESCE R b &
.3 RN FHUR TG PR RO L IRl b
FEAL AT RBAH TE R PR AL = e 3R 3 Rk T
REXTIE R A A A 7 5] A S0
R M B 5 SR Be B RE AL, AT LA gty 2=
PrEACTEYE 5 | AR I 2 M BRI BE A
AT Rk B B R A A5 A0 I | R B AS #E— 20
SEFE RN 7E 8 AR Mannich JZ 5| A
A B R B bU AR LB T3, I8 1 Ak
A, AT B E GRS Y R . ]
A EA B RREPE R B e A an 2= 5L IR B | 55X
S S IS ) DT 258 A 1 2 K s PRl
ARSI, AT DA 2 R S 2R B A
feid k. FEIRELMBEgE K DL 7 iR 8 ik 6
AL S A B B A TE PR S5 H R
B it — X Ay S A s PR A TR AR

S Xk
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Synthesis and antioxygenic activity evaluation of
myricetin derivatives

LI Ji-shun"*? ;WU Hong-lin’ ,ZHU Zi-hao’ , WU Guang-xu’** LI Tian-lei*”,
PAN Wei-dong'>* ;WU Song **

(1. School of Pharmaceutical Science ,Guizhou University of Traditional Chinese ,Guiyang 550025 , China;
2. State Key Laboratory of Functions and Applications of Medicinal Plants ,Guizhou Medcial University ,
Guiyang 550014 , China; 3. State Key Laboratory of Bioactive Substance and Function of
Natural Medicines , Institute of Materia Medica ,Peking Union Medical College ,

Chinese Academy of Medical Sciences ,Beijing 100050, China)

Abstract; A series of myricetin derivatives were synthesized by selective structural modification of the C-§8,
C-3,C-5 and C-7 position of myricetin. Five myricetin derivatives (2a — 2e) were prepared by Mannich
reaction with paraformaldehyde and secondary cyclic amine. With myricitrin as a starting material, the
protection of the hydroxyl groups and hydrolysis of the glycoside under the acidic conditions, then the
alkylation at the C-3 position and debenzylation gave the desired products ( compounds 5a — 5i). Two
carbamates ,compounds 7a and 7b,were generated from the modification of myricetin at the C5-position in
the presence of N, N-dimethylcarbamoyl chloride and N, N-diphenylcarbamoyl chloride, respectively. Two
isopentenyl-modified derivatives 10a and 10b were prepared by the modification of myricetin through a
three-step reaction at the C7-position hydroxyl group. These compounds were characterized by 'H-NMR,
"C-NMR and HR-MS. Their radical scavenging properties were evaluated by DPPH model. The results of
antioxidant activity in vitro showed that 11 compounds had stronger antioxygenic activities than myricetin
and myricitrin. Aminomethylation of myricetin at the C8-position and C7-substituted derivatives exhibited
pronounced radical scavenging potency with IC,, values ranging from 6. 71 pg-mL ™" to 10.98 wg-mL ™'

towards quenching DPPH radical ,and these compounds were more potent radical scavengers than myricetin.

3 steps 2 steps

OH O

OH O
myricetin

2 steps 2 steps

OH O
5a-5i

Key words : favoniod ; myricetin derivative; structural modification; antioxygenic activity



