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Abstract Five flavonoids 5,7,3',4'-tetramethoxyflavonol (1), 5,7,3'-tribenzyloxy-4'-methoxy flavonol (2), 5,7,4'-trimethoxy-
flavonol (3), acacetin (4) and 5,7-dihydroxy-4'-benzyloxyflavone (5) were synthesized from diosmetin or rhoifolin by
O-methylation, dehydrogenation, glycoside hydrolysis, O-benzylation and dimethyldioxirane (DMDO) oxidation. Based on
“Click chemistry”, ten novel flavonoids galactoconjugates 11~20 were synthesized in good yield using copper-mediated
1,3-dipolar cycloaddition reactions of acetylgalactose azides and alkynyl-substituted flavonoids 6~10. Their biological activi-
ties against five human cancer cell lines were evaluated by the standard MTT method. The results showed that 11, 13 and 20
exhibited moderate cytotoxicity against HL-60, SMMC-7721, MCF-7, SW480 and A-549 cancer cell lines.
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WEHARE(2), 5,7,4'-—= AR IR (3), 4G KR (4)F
5,7- -4 A IR (5) O )2 5 P A KT
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7 I K 2 (diosmetin) 1% 3T Bk LA RS B2 1 4 5 6L 6l
251 BB (rhoifolin) 7,5,4'- = FF L 2 i 1% (3) Al 4=
BN (A)FE TR LA E Al R TP 4. B SEAG - FLR%
S CHR15]7 4%

1.2 7,53 4-MPASEER21)89E6 K

FHAZEG.0 g, 16.6 mmol)¥#i# T+ 100 mL FIFiH,
ARG I T KRR AR(31.1 g, 0.22 mol), 65 “CInmli
e 0.5 h 5, SEigRhnaiiR — FiE(8.1 mL, 0.09 mol),
HreL[nIg O 6 h. TLC M S W I FE, 2 SOk 5 2 i
51 SN I R B R R R R, 25 BRVE T, TR
PRI 45 5, e iR 3.2 g, 75 57%. m.p. 190~
192 CCHRE: 190~194 “C]; "TH NMR (CDCls, 400
MHz) 6: 3.93 (s, 3H, CH3), 3.96 (s, 3H, CH;), 3.97 (s, 3H,
CHs), 3.98 (s, 3H, CHs), 6.57 (s, 1H, 3-H), 6.38 (s, 1H,
6-H), 6.62 (s, 1H, 8-H), 6.97 (d, J=8.8 Hz, 2'-H ), 7.30 (d,
J=2.6 Hz, 1H, 5'-H), 7.52 (d, J=8.0 Hz, 1H, 6-H); MS
(FAB") m/z: 343.3 [M+H]".
1.3 7,53 4-MASEHENE()AEK

¥ 21 (1.5 g, 4.6 mmol)¥#5 T~ 140 mL — 5 4/ 1Al il
(4 3)RABHEA, IINBREREN BRI W 200
mL(JEH 4 Na,CO; 8 g, NaHCO; 3.8 g #1200 mL /K), 7F
SR RIZIEEE, SRIEZZEw N 12 ¢ UMREAHE A
ERIKEI 140 mL, K2 6 h s, =IEI Y 15 h
R WH FREM N 12 g il M MR AV 2 A R I K
140 mL, K2 6 hihnsete, 48/ =i st NN 15
h. LESEANTR IR S NV RE R, AR SRR I VAR R 1Y pH
KL%y 9. TLC MW Wl e, FRJEURE AT 55 1
N, §rEYE, B AN, & T ok,
G IEA MU, 2 AR AR R Ak RO AN £ R K %0k
3K, KBRRBETHE, I8, HUA¥ 5 mg X R
B INBEE Y, (RS NHERERNVZT 1 h, BRI,
R ICK P/ S TR 4G, ik 1.40 g,
FEH 90%. m.p. 172~176 C[SCHk{E!: 195~197 CJ;
'H NMR (400 MHz, DMSO-dj) J: 3.96 (s, 3H, CH;), 3.99
(s, 3H, CH3), 4.08 (s, 3H, CHy), 4.09 (s, 3H, CH3), 6.56 (s,
1H, 3-OH), 6.37 (s, 1H, 6-H), 6.91 (s, 1H, 8-H), 7.01 (s,
1H, 5-H), 7.81 (d, J=6.4 Hz, 2H, 2',6-H); MS (FAB")
m/z: 359.3 [M+H]".
1.4 A-BEHE-57I-ZFXEEHH2)MEMK

FARZEGS.0 g, 16.6 mmol)¥i# T+ 100 mL PIfiH,
ARG NN TG KBRIEAR(31.1 g, 0.22 mol), 65 “CInmli
PP 1.5 h 5, 20 iR (3.0 mL, 23.0 mmol), 4k
SRR, 10 h I BERR kIR AR, ERREE A, F
KPR E L, A E 5.6 g R 62%.
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m.p. 152~155 "C; '"H NMR (400 MHz, CDCl;) ¢: 3.95
(s, 3H, OCHj3), 5.11 (s, 2H, C*-OCH,Ph), 5.23 (s, 4H, C'-
OCH,Ph, C*-OCH,Ph), 6.48 (d, J=2.0 Hz, 1H, 6-H), 6.59
(d, J=2.0 Hz, 1H, 8-H), 6.51 (s, 1H, 3-H), 6.97 (d, J=8.4
Hz, 1H, 5'-H), 7.30~7.61 (m, 17H, 15H-Bn-Ar-H, 2'-H,
6'-H); MS (FAB") m/z: 571.6 [M+H]".
1.5 4-BEE-573I-=FHEHMEQ)MEK

2 A RTTER 1, LL 22 RSB ik, P
87%. m.p. 158~160 C; '"H NMR (400 MHz, CDCl;) ¢:
3.96 (s, 3H, OCHj3), 5.13 (s, 2H, C3-OCH,Ph), 5.24 (s, 4H,
C’-OCH,Ph, C*-OCH,Ph), 6.49 (d, J=2.0 Hz, 1H, 6-H),
6.59 (d, J=2.0 Hz, 1H, 8-H), 7.01 (d, J=8.4 Hz, 1H,
5'-H), 7.81 (d, J=2.0 Hz, 1H, 2"-H), 7.53 (d, J=2.8, 4.0
Hz, 1H, 6-H), 7.30~7.64 (m, 15H, 15H-Bn-Ar-H); IR
(KBr) v: 3548, 3414, 3140, 2034, 1637, 1617, 1516, 1400,
1259, 1224, 1159, 1137, 1105, 834, 737, 697, 619, 535,
481 cm™'; MS (FAB™) m/z: 587.6 [M+H]".
1.6 4-O-FEEFRZOG)MEK

I 50 mL =, IABFEEH(2.31 g, 4.0 mmol),
To7K K,CO; (0.69 g, 5.0 mmol), fEESARYF, AL
/K DMF 20 mL, ZEiR$i+k 0.5 h, (E1EME5 i BnBr (0.6
mL, 5.0 mmol), 7£ 90 ‘C Fi+k 8 h. RN &S HRIE, ¥k
MWA S, BN 200 mL Ak, 1LE, EPHH 50
mL LR, ERISH NIRRT ER(3 mL), IN#IfRI 2
h, RV EER G, BN A B I v, wEE i H
MR KHCO; #FI/K G, ARG T4, 5 )a 19 2 i
FARE AT JZ AT 20 B [E MR Vi) @ (LR 4B8)=
41 1], REEAREEK 0.9 g, 7% K 63%. m.p. 304~306
‘C; '"H NMR (400 MHz, DMSO-dg) d: 12.92 (s, 1H,
OH-5), 10.93 (s, 1H, OH-7), 8.04 (d, J=8.8 Hz, 2H, H-2,
H-6"), 7.33~7.49 (m, 5H, OCH,C¢Hs), 7.19 (d, J=8.8 Hz,
2H, H-3', H-5"), 6.88 (s, 1H, H-3), 6.52 (d, J=1.6 Hz, 1H,
H-8), 621 (d, J=1.6 Hz, 1H, H-6), 523 (s, 2H,
OCH,C¢Hs); MS (FAB") m/z: 361.3 [M+H]".
1.7 3-O-BhEHE-573 4-ZHEEE6)HEH

LA 1 (340 mg, 1.0 mmol)¥% T 100 mL P,
PRI 552 mg (4.0 mmol) Jo7K K,COs, HHF R FE: 30
min J&, PR IR A A 0.2 mL, KV 12 h )5
R, AR SR U5 b SO TR v 1 S N
JERE KoCOs 7RI, FHBUE BERRIE . FH LR LR H 45 4,
T, HAEA 312 mg, % 79%. mp. 148~150
‘C; '"H NMR (400 MHz, CDCl;) § 3.91 (s, 3H, OCHj),
3.97 (s, 3H, OCH;), 3.96 (s, 3H, OCHs), 3.99 (s, 3H,
OCHs,), 4.98 (d, J=2.4 Hz, 2H, CH,), 6.36 (d, J=2.4 Hz,
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1H, 6-H), 6.52 (d, J=2.4 Hz, 1H, 8-H), 6.98 (d, J=8.8
Hz, 1H, 5'-H), 7.83 (d, J=1.5 Hz, 1H, 2'-H), 7.73 (dd, J=
1.2, 1.5 Hz, 1H, 6'-H); MS (FAB") m/z: 397.4 [M+H]".
1.8 1-[N-1-(2,3,4,6- Z B E-B-D-F FL #E)]-4-[3-O-T H
£-(5,7,3' 4- MRS EEIEE)-[1,2,3- =#(11)89& K

B A6 (396 mg, 1.0 mmol)iE 120 mL &0 4
o, ARG CuSO,4+5H,0 (25 mg, 0.1 mmol), TBAB
(322 mg, 1.0 mmol), 442 C (35 mg, 0.2 mmol), B4
LIAL K- FURE(746 mg, 2.0 mmol), BEHEYAIJE, A 20
mL YEF1 NaHCO; ¥, Wit s NV, e i H
TAEBEAR 3 K, TR UE, DRRTERRE A, SRR
FEREZHTVEMEA: VO B/ V(LR 1) =1 - 3], 4 A
TR ACIR 1A 648 mg, 77 85%. m. p. 142~145 C;'H
NMR (400 MHz, CDCl;) 6 1.85, 2.01, 2.05, 2.26 (each s,
12H, OAc), 3.91, 3.93, 3.95, 3.99 (each s, 12H, OCHj,),
4.14~4.19 (m, 1H, 5"-H), 420~4.22 (m, 2H, 6"-H),
5.18~5.29 (m, 3H, 2"-H, CH,), 5.54~5.60 (m, 2H, 3"-H,
4"-H), 5.83 (d, J=8.8 Hz, 1H, 1"-H), 6.37 (d, J=2.4 Hz,
1H, 6-H), 6.53 (d, J=1.5 Hz, 1H, 8-H), 6.98 (d, J=8.8
Hz, 1H, 5-H), 7.71 (d, J=2.4 Hz, 1H, 2"-H), 7.78 (d, J=
2.4 Hz, 1H, 6-H), 8.25 (s, 1H, CH); HRMS (FAB) calcd
for C36H30N30,,Na [M+Na]* 792.2228, found 792.2219.
1.9  1-[N-1-(B-D-¥ FL##)]-4-[3-O-F A ¥-(5,7,3',4-I0
REEEEIRE)]-[1,2,3]- = (16) B9 & B

78R NI I 20 mL JG7K FEEFI A VR A e, R
£F pH £ 8~9. ARG IS 11 (100 mg, 0.13 mmol),
ST B AR e B . (RS IR A RO RO 4 h S,
TLC Wl H 2 RN 2605, BEBREE I, Sk ks ZT vk
B VAR @ MR LB =1 © 2], ki E A
82 mg, /7% 92%. m.p. 188~190 ‘C; 'H NMR (400
MHz, DMSO-dg) 0: 3.63~3.65 (m, 1H, 4"-H), 3.66~3.72
(m, 3H, 2"-H, 3"-H, 5"-H), 3.72~3.76 (m, 2H, 6"-H), 3.83
(s, 3H, OCHs), 3.85 (s, 3H, OCHj3), 3.89 (s, 3H, OCH,),
3.72 (s, 3H, OCHj,), 4.01 (t, J=5.6 Hz, 1H, OH), 5.48 (d,
J=5.2Hz, 1H, OH), 5.12 (s, 2H, CH,), 5.38 (d, J=4.4 Hz,
1H, OH), 5.47 (d, J=6.4 Hz, 1H, OH), 5.48 (d, J=9.6 Hz,
1H, 1"-H), 6.49 (d, J=2.4 Hz, 1H, 6-H), 6.83 (d, J=2.0
Hz, 1H, 8-H), 7.01 (d, J=9.6 Hz, 2H, 5-H), 7.67 (d, J=
8.8 Hz, 2H, 2',6'-H), 8.32 (s, 1H, CH); HRMS (FAB) calcd
for CosH3N3O,Na [M+Na]” 624.1806, found 624.1811.
110 4-BEE-3-O-RAHE-573-=FEE(7)H
=304

7 WA ITER 6, LL 2 S JRURME L fE A, PR
84%. m.p. 148~150 ‘C; '"H NMR (400 MHz, CDCl;) ¢:
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2.17 (s, 1H, CH), 3.97 (s, 3H, OCHj3), 4.86 (s, 2H, CH,),
5.11 (s, 2H, C°-OCH,Ph), 5.24 (s, 2H, C’-OCH,Ph), 5.27
(s, 2H, C*-OCH,Ph), 6.47 (d, J=1.6 Hz, 1H, 6-H), 6.55
(d, J=2.0 Hz, 1H, 8-H), 7.00 (d, J=8.4 Hz, 1H, 5'-H),
7.82 (d, J=1.2 Hz, 1H, 2'-H), 7.73 (dd, J=2.0, 8.4 Hz,
1H, 6'-H), 7.30~7.64 (m, 15H, 15H-Bn-Ar-H); IR (KBr)
v: 3733, 3468, 2321, 2047, 1651, 1608, 1519, 1498, 1399,
1348, 1323, 1281, 1261, 1227, 1158, 1123, 1105, 1041,
1014, 828, 733, 696, 622 cm '; MS (FAB") m/z: 625.7
[M+H]".

111 1-[N-1-(2,3,4,6- Z Bt £-B-D- ¥ 3L 18 )])-4-[3-O-1F
RE-(4-BEE-573-ZREHFEE)-[1,2,3]-=#(12)
BIE B

Bk A917 (312 mg, 0.5 mmol)i 120 mL — &0 4
H, SRJE A CuSO45H,0 (12.5 mg, 0.05 mmol), TBAB
(161 mg, 0.5 mmol), 442 C (18 mg, 0.1 mmol), B&
LA EF U373 mg, 1.0 mmol), HEFEHIAIRE, I 20
mL YF1 NaHCO; ¥, Wi s Vit &, [ W HI
TR R IR, TR R, R IERR ), SRk
FEEM R VOO0 Wk V(28 2l =1 : 2], At
AR A 426 mg.

W L3k A R AR F 4 100 mg Jn#] 100 mL = 5%
L, ARJE N 120 mg 5% Pd/C FT s - DU S W R 2
RV ) © V(YRR =1 © 1730 mL, Hy R4 M
NS hy, TLC BRI RN, 1 JsURk s 2k, 51k
N, LSRR, BERREEH, SRERAEEMNT e V(A
W) - MR AER)=1 : 3], s EEA 52 mg, ™
% 78%. m.p. 138~140 ‘C; '"H NMR (400 MHz, CDCl;)
8: 1.73, 1.92, 1.97, 2.16 (each s, 12H, OAc), 5.38~5.43
(m, 2H, 6"-H), 3.84 (s, 3H, 4-OCH3), 5.24~2.27 (m, 1H,
2"-H), 4.08 (dd, J=4.6, 4.8 Hz, 1H, 3"-H), 3.97~3.99 (m,
1H, 4"-H), 5.17~5.19 (m, 2H, CH,), 5.56 (d, J=8.8 Hz,
1H, 1"-H), 4.09~4.12 (m, 1H, 5"-H), 6.20 (s, 1H, 6-H),
6.40 (s, 1H, 8-H), 7.02 (d, J=4.3 Hz, 1H, 5'-H), 7.46 (dd,
J=1.6, 1.6 Hz, 2H, 6'-H, 2'-H), 8.38 (s, IH, CH), 9.38 (s,
1H, OH), 10.89 (s, 1H, OH), 12.65 (s, 1H, OH); HRMS
(FAB) caled for C33HyN;0Na [M+Na]® 750.1759,
found 750.1755.

112 1-[N-1-(B-D-* FL##)]-4-[3-O- L R E-(4-HF -
5,7, 3-Z 2 L EERES)]-[1,2,3- =M (17) B9 & KX

17 A OTER 16, LL 12 4 5B v 36 (0 [l 44,
FFF 93%. mp. 189~192 ‘C; 'H NMR (400 MHz,
DMSO-d¢) : 3.43~3.46 (m, 1H, 4"-H), 3.48~3.52 (m,
3H, 6"-H, 3"-H), 3.70 (d, J=6.8 Hz, 1H, 5"-H), 3.82 (s,
3H, OCH,), 4.01 (t, J=6.4 Hz, 1H, 2"-H), 4.68 (br, 1H,
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OH), 5.15 (s, 2H, CH,), 5.24 (s, 1H, OH), 5.38 (s, 1H,
OH), 5.45 (s, 2H, 20H), 5.46 (d, J=4.6 Hz, 1H, 1"-H),
6.18 (s, 1H, 6-H), 6.38 (s, 1H, 8-H), 7.05 (d, J=8.4 Hz,
1H, 5'-H), 7.61 (d, J=9.2 Hz, 2H, 2'-H, 6-H), 8.32 (s, 1H,
CH), 12.70 (s, 1H, OH); HRMS (FAB) calcd for
C,sH,5N;0,,Na [M+Na]™ 582.1336, found 582.1342.
113 5,7 4-ZBRFH-3-O-AHEEREZ(8)BI A K

8 MG VAN 6, LA 3 4 JGURIHG ER B ] 44, =2
94%; m.p. 189~190 C; '"H NMR (400 MHz, CDCl;) ¢:
2.32 (t, J=2.0 Hz, 1H, CH), 3.89 (s, 3H, OCHj3), 3.9 (s,
3H, OCHj3) 0, 3.97 (s, 3H, OCH3), 4.97 (d, J=2.0 Hz, 2H,
CH,), 6.36 (d, J=2.4 Hz, 1H, 6-H), 6.52 (d, J=2.4 Hz,
1H, 8-H), 7.01 (d, J=8.8 Hz, 2H, 3',5'-H), 8.12 (d, J=9.2
Hz, 2H, 2',6'-H); MS (FAB") m/z: 367.4 [M+H]".
1.14  1-[N-1-(2,3,4,6-10 Z Bt £ -B-D-F 7L #%)]-4-[3-O-
EERE-(5,74-ZHEEEIEE)]-[1,2,3- = (13)89&
X

13 (08 Tk A 11, LA 8 S JrURHS vk ta il 44, 7=
K 58%; m.p. 181~183 °C; '"H NMR (400 MHz, CDCl5) §
1.86 (s, 3H, OAc), 2.02 (s, 3H, OAc), 2.05 (s, 3H, OAc),
2.27 (s, 3H, OAc), 3.88 (s, 3H, OCH;), 3.91 (s, 3H,
OCHjy), 4.00 (s, 3H, OCH3), 4.12~4.22 (m, 3H, 6"-CH,,
5"-H), 5.20~5.28 (m, 3H, 3-OCH,, 3"-H), 5.55~5.62 (m,
2H, 2"-H, 4"-H), 5.83 (d, J=9.2 Hz, 1H, 1"-H), 6.37 (d,
J=2.4 Hz, 1H, 6-H), 6.53 (d, J=2.4 Hz, 1H, 8-H), 7.01
(d, J=8.8 Hz, 2H, 3'5-H), 8.10 (d, J=8.8 Hz, 2H,
2'6'-H), 8.24 (s, 1H, CH); HRMS (FAB) calcd for
C;5H3,N;0,5sNa [M+Na]™ 762.2123, found 762.2118.
1.15  1-[N-1-(B-D- 3 FL #%)]-4-[3-O-iF A £&-(5,7,4- =
REEEIIRE)]-[1,2,3]- =¥ (18) B & B

18 AL 16, LL 13y JsURk vk i 0 [ 4,
FEE92%. mp. 208~210 C; 'H NMR (400 MHz,
DMSO-d) d: 3.47~3.57 (m, 4H, 4"-H, 6"-H, 3"-H), 3.70
(t, J=6.0 Hz, 1H, 2"-H), 3.80 (d, J/=2.0 Hz, 1H, OH),
3.83 (s, 3H, OCH;), 3.85 (s, 3H, OCH3), 3.88 (s, 3H,
OCHjy), 4.02 (t, J=9.2 Hz, 1H, 5"-H), 4.73 (br, 1H, OH),
4.80 (br, 1H, OH), 5.11 (s, 2H, 3-OCH,), 5.29 (br, 1H,
OH), 5.47 (d, J=8.8 Hz, 1H, 1"-H), 6.49 (d, J=2.0 Hz,
1H, 6-H), 6.79 (d, J=2.0 Hz, 1H, 8-H), 7.05 (d, J=9.6
Hz, 2H, 3',5'-H), 8.01 (d, J=9.2 Hz, 2H, 2',6'-H), 8.26 (s,
1H, CH); HRMS (FAB) calcd for C,;HyN3;0Na [M—+
Na]"™ 594.1700, found 594.1696.

1.16 7-O-BRAEEEREZQ)HIEK
9 (W& T LR 6, LA 4 4 J5URHS 35 (4 44 100 mg,
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FEE 79%. mp. 184~186 C; 'H NMR (400 MHz,
CDCLy) 6: 12.84 (s, 1H, 5-OH), 7.84 (d, J=8.8 Hz, 2H,
2'-H, 6¢'-H), 7.03 (d, J=8.8 Hz, 2H, 3'-H, 5'-H), 6.59 (s,
1H, 3-H), 6.57 (d, J=2.4 Hz, 1H, 8-H), 6.44 (d, J=2.4
Hz, 1H, 6-H), 3.9 (s, 3H, 4-OCHj3), 2.05 (d, J=2.4 Hz,
2H, OCH,), 2.59 (t, J=2.8 Hz, 1H, CCH); MS (FAB")
m/z: 323.3 [M+H]".
1.17 1-[N-(2,3,4,6-10-O- Z Bt £-B-D-F FL¥E)]-4-(7-O-
TRESEWE)(1,2,3- = (14)895 B

14 (5 kR 1, LL9 SRR R e [E 14, 7=
K 70%. m.p. 92 ‘C; '"H NMR (400 MHz, CDCl;) §: 12.82
(s, 1H, 5-OH), 7.95 (s, 1H, trizole-H), 7.83 (d, J=8.8 Hz,
2H, 2'-H, 6'-H), 7.01 (d, J=9.2 Hz, 2H, 3'-H, 5'-H), 6.43
(s, 1H, 3-H), 5.84 (d, J=9.2 Hz, 1H, 1”-H), 5.29 (s, 2H,
OCH,), 5.55 (t, J=9.8 Hz, 2H, 6"-CH,), 4.07~4.16 (m,
4H, sugar-H), 3.89 (s, 3H, 4-OCHs), 1.87 (s, 12H,
COCHj3); IR (KBr) v: 3931, 3550, 3413, 3140, 2169, 2038,
1752, 1657, 1638, 1616, 1499, 1400, 1336, 1313, 1298,
1263, 1220, 1168, 1111, 1063, 1027, 949, 918, 836, 774,
713, 627, 591, 542, 481 cm '; HRMS (FAB) calcd for
C33H33N;O,Na  [M+Na]™ 718.1861, found 718.1870.
1.18  1-[N-(B-D-Ait g 3 F. 18 )]-4-[7-O- L R E & 5
Z]1,2,3- = (1989 & B

19 (& 7L 16, DL 14 4 J50RHS A+ 3 (0 [ 14 59
mg, 7% 78%. m.p. 193~195 “C;'H NMR (400 MHz,
DMSO-dg) 6 12.92 (s, 1H, 5-OH), 8.4 (s, 1H, trizole-H),
8.0 (d, J=8.4 Hz, 2H, 2'-H, 6¢'-H), 7.1 (d, J=8.8 Hz, 2H,
3'-H, 5'-H), 6.9 (d, J=6.8 Hz, 2H, 6-H, 8-H), 6.5 (s, 1H,
3-H), 5.5 (d, J=9.2 Hz, 1H, 2"-OH), 5.3 (d, J=5.2 Hz,
1H, 3"-OH), 5.27 (s, 2H, OCH,), 5.0 (d, J=5.6 Hz, 1H,
4"-OH), 4.7 (t, J=5.6 Hz, 1H, 1"-H), 4.6 (d, J=5.2 Hz,
1H, 6"-OH), 4.03~4.08 (m, 1H, sugar-H), 3.85 (s, 3H,
4'-OCHs;), 3.7~3.4 (m, 5H, sugar-H); IR (KBr) v: 3774,
3412, 3233, 2044, 1637, 1617, 1503, 1400, 1255, 1167,
1121, 885, 831, 624, 532, 488 cm™'; HRMS (FAB) calcd
for CysHos- N3O oNa [M + Na] ©  550.1438, found
550.1445.
1.19 4-O-F&-7-O-RAEFRE(10)ME K

10 (& RTTER 6, LA 5 4 JEURH A s (il fk, 7%
80%. m.p. 192~194 ‘C; '"H NMR (400 MHz, CDCL;) o:
12.83 (s, 1H, 5-OH), 7.83 (d, J=8.0 Hz, 2H, 2"-H, 6'-H),
7.41~7.44 (m, 5H, C¢Hs), 7.07 (d, J=12.0 Hz, 2H, 3"-H,
5'-H), 6.58 (s, 1H, 3-H), 6.56 (d, J=2.0 Hz, 1H, 8-H), 6.43
(d, J=1.6 Hz, 1H, 6-H), 5.15 (s, 2H, CH,), 4.76 (d, J=2.4
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Hz, 2H, OCH,), 2.59 (t, J=2.4 Hz, 1H, CCH); MS
(FAB") m/z: 399.4 [M+H]".
1.20 1-[N-(2,3,4,6-M-O-Z Bt £-B-D-+ 5L #8)]-4-[7-O-
T REFREN1,2,3- = (155 X

1bE110 (0.1 g, 0.25 mmol )% T 20 mL & 4t
H ARJE SN TBAB (8 mg, 0.025 mmol), YA IR
(44 mg, 0.25 mmol), CuSO45H,O (0.063 mg, 0.025
mmol), BZEFLHE0.186 g, 0.5 mmol)Fl 20 mL L1k
TR K. BSR4 R RV 12 h, TLC B MY
A, OB R AR E S S, BRI KAH 3 UK,
G IEA VU, MR HKIEEA U 3 K, JoKIRIRE:
T, G E, BERREE R, R R A R AT S A 43 s [
#H: CR CER) © V(AR =1 2], 32 AR A 110
mg.

7E 50 mL SN AR BN IR € [ 44 50 mg AT 10%
[F) Pd/C 50 mg. JAZAMELAS 3K, 1 Hy F835 4 [ .
SR JE TS 28NN 10 mL JE/K 2 LBEF1 10 mL JG/K HY
fi, SNV, TCL W s B 28 55 [ v 45 R J ik
1€, HEREMIEK LI CEATCK RS PA/C. 38
JET, PA/C Wyt i [RDSe. K b FH Ak A 2 T 0 28 [ ot
H: V(CTR LBE) - VO ) - & bD)=1:11 1],
BRI E AL 34 mg. P7EN 84%. mp. 213~215 C;
'H NMR (400 MHz, CDCLy) §: 12.88 (s, 1H, 5-OH), 10.45
(s, 1H, 4-OH), 7.53 (s, 1H, trizole-H), 7.88 (d, J=8.8 Hz,
2H, 2'-H, 6'-H), 7.18 (d, J=9.2 Hz, 2H, 3'-H, 5'-H), 6.49
(s, 2H, 6-H, 8-H), 6.38 (s, 1H, 3-H), 5.76 (d, J=9.2 Hz,
1H, 1”-H), 5.24 (s, 2H, OCH,), 5.56 (t, J=9.8 Hz, 2H,
6''-CH,), 4.09~4.18 (m, 4H, sugar-H), 1.77 (s, 12H,
COCH;). HRMS (FAB) caled for CsH;N3O4Na [M—+
Na]" 704.1704, found 704.1707.
1.21  1-[N-(B-D- it g 3 FL 4% )]-4-[7-O- I BA £ Fr 3¢
#]1,2,3-=#(20)R9 & B

20 (A EOTVER 16, DL 1Sy RRHE s [ 4k, 7=
% 81%. mp. 162~164 C; 'H NMR (400 MHz,
DMSO-ds) 6: 12.98 (s, 1H, 5-OH), 10.41 (s, 1H, 4'-OH),
8.44 (s, 1H, trizole-H), 7.96 (d, J=8.8 Hz, 2H, 2"-H, 6¢'-H),
6.95 (d, J=8.0 Hz, 2H, 3'-H, 5'-H), 6.93 (d, J=2.4 Hz,
1H, 8-H), 6.87 (s, 1H, 6-H), 6.50 (s, 1H, 3-H), 5.52 (d, J=
9.2 Hz, 1H, 2"-OH), 5.29 (s, 2H, OCH,), 5.05 (d, J=5.6
Hz, 1H, 3"-OH), 4.71 (t, J=6.0 Hz, 1H, 1""-H), 4.66 (d,
J=5.2 Hz, 1H, 4"-OH), 4.08~3.47 (m, 6H, sugar-H).
HRMS (FAB) caled for CyHy3N300Na [M + Na] *
536.1281, found 536.1277.
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122 SEEMENR

KH MTT(HEMR) B A Qe (ki & e 549 11~
20 HEAT AR A B b R 4l i HL-60( 1 A 955 40 )
SMMC-7721(JIFFE4IHE) . A-549(filifiE). MCF-7(3LIIk s
i B ) FI - SWAR0( &5 17 Ji 4 Hi ) () 3% 1k 0 3 . LA W 1
(MW300)FIEAZBEAE Ay BH X .

SCRGTRR QR (DR A 10%016 24 1w 1)
HIRM(DMEM B8 RMPI1640)HC B 40 i B, LA
4L 5000~10000 ™4 fuFZFh 2 96 FLAR, BEFLAF 100
ul, WHEEANBARAT 12 h B RT IR, QUIMARFIIL &Y
(I 2 2 40 pmol/L )T, 5 12 X e 4t Jfa A K
FNTHILE SO% T I DT 5 AN AR S HENBR S S 7), B
FLEARF 200 pL, REFPARFEI U 3 AN AL.(3) B th: 37 1%
FCRER R 48 h Jio, BEALIN MTT W 20 pl. 4k4005 5 4
h, Z bR, WAL BT TR BIEW, BEALIN 200 pL 1
SDS #i(10%), R E L 37 °C), fdidminns
R, (4)Lbth: YEFE 595 nm Bk, WG SR R A
(Bio-Rad 680) iz # LI MAE, dskgi R, LLRIE N
BEARRR, A0 HIA7 5 5 0 A bR 2 4l e A= K i 2k, W
P 7% (Reed and Muench 75)THEAL A P11 1Cso 1H.

2 HRSIHE

DRI F & 19 10 R 28 BB 1 0 IOk, 43
WL O-FIAb . BRYESAF T IOBETF KR, O FIEALL
UL % N B (DMDO) %4k %5 [ VD B8, & A3 81 T
5,7,3" 4"-JU FH A FE SRR (1), 5,7,3'- = %5 -4 A 0
HEHINE(2), 5,7.4-=WAILEHINE3), 5,7- " FaHk-4-H
ST TR () (G )M 5,7 B R -4 A B R
(5). 1 FH B I A A Ay B I e () OG0 Bk, FRAT IO T
i U i (DMDO) AR A 1 S B 7 ¥ 1 e S i A
W AR E, R LA L BEE —20 CAL
(R4 R SAGRAT, N2 46 i 40 P 1 e g B, 7
KB T VK- EVE I, EAHIS A R ARSI
S . DR, BRATT SN B 2R A A SRR
W T B/ D V=4 1 3)IREWT, RIGH
TN R Ak /0 2 B0 () R PR L, O 8 R R S N AR R
1) pH {EAE 9 Zida. A igmnid iR a2 &
IKEE, A5 A= e PR sk 4 PR R 7. BT 2 5 AN R R £
IO, B i SR FH T Y 4 it o} B S8 4k A iR AT 7K
fif, 192 EAR AL G, IRk E] 80%LA L.

B BB BT I 2R SR LS A U B I PR 1Y
WA Y 1~5 55 - ERAER T,
FE 3-m 707 R AT A S AR Rl A St bR 1) R I 2K Ak
HH6~10. USRI K,COs (TR, 5 AEAN K A Bk
SN X SEH T SRR 40 B R TN A
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(NN S 3 E W VAT

s« R IRNTTVE, KT U B S b
B 6~10 735 Y5 B35 AL LI RE 1 PR A o 4 i
I 13- e S v A ok, KA, fEEUP L
10% Pd/C WAL 2 fi R, 15 31 R LAk 2
FUHEER B 11~15, fJo 6 IR/ F B 99tk 2541 T,
It 4B 73 1 5k B SRS, 19 3 o IR A )
16~20. 5 A PR FELR IR I BN AE 20 1
2R R, (RN AR 1,4-H 1,5- TR =M
PIRRAY). Ja kAR CuD b7 nl 45 21 X sk £
() 1,4- U =M L 40T A 99%. SV I [A] Hi J5ik
(K] 18 h 4% 8 h. FAIZ% IR CuSO, ML I
R [F R A A R U200, Sl B S R e e 1 — S0 e
o, ARG IR ANAH RS A4 71 TBAB LA 5k R 25
IR WA 0.1 moleL ™" Fo /KB FRAM I /K Vv 4t
A TR T A T g —HE TR R b, VI ER € R B
TR\ D B VR B P S AN K T R, R B AR SR
o, BREA G IR SOV R . OV AR R
INBR IR SN RN K, AT A R S AR 38 ol o fg
DA fin F2 DA RHL 11 TR B A A TR, Al S A 59 B 4 A1 g
17, G2 SRR, AP 5 T /KGR R4 ) S5 1)
IR 501 I, A RABERA, 1 Cu(l)n] 750
BN Cu(l), AR RN HEHE.

JITE 1 2R 0 S PR S S 11~20 B35 R W
SCERARGE AL S, JLEh R O B (MS) . i3t R
% ("H NMR)FIZLA ik (IR) S5 AT T . I
MTT BEAT T AR SN0 e 4 B A= 3k 1 0 k. LA
F 1 AL 11~20 X AN R 40 R 1~ A JEE [1C s/
(umoleL )]

Table 1 Half-inhibitory concentration [ICSO/(umol-Lfl)] of
compounds 11~20 to different tumor cell lines

ey Ay LR Wi s gl

(HL-60) (MCF-7) (A-549) (SMMC-7721) (SW480)

11 2217 1812 >40 >40 20.21
12 >40  >40  >40 >40 >40
13 3142 1587  >40 >40 >40
14 >40  >40  >40 >40 >40
15 >40 >40  >40 >40 >40
16 >40 >40  >40 >40 >40
17 >40  >40  >40 >40 >40
18 >40  >40  >40 >40 >40
19 >40  >40  >40 >40 >40
20 .17 602 2573 23.67 25.59
IG5 1.69 2082  14.09 12.49 18.85

EREE <0.008 <0.008 <<0.008  <<0.008 <0.008
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(DDP, MW 300)F1£ 42 1% (taxol) Ay FH X I, &5 L 1,
PHANHIRIE 1Cso (R, &Y 11 X s 41 g
(HL-60). L5495 41 J (MCF-7) A0 45 i3 41 i (SW480) EL
B E IEIEYE. 4S9 13 5% A i 40 g (HL-60) A1
FLIE A B (MCF-7) BA— 52 rMElE k. A9 20 Xt
1 110993 48 1 (HL-60) F1 FL M 95 40 il (MCF-7) B A R 4 1)
FEIVE R, R 4 i (SMMC-7721) filifiE (A-549)H1 4%
W3 40 L (SW4AR0) AT — a2 I il vty k.
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