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Synthesis and Characterization of Glycosylated Biochanin A Derivatives
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Abstract: In order to improve the metabolic stability and bioavailability of biochanin A twelve biochanin A derivatives
were synthesized from biochanin A via introducing glucose to biochanin A’s 7-OH in a simple way. The synthetic path-

way is simple and proceeding under mild conditions with high yield. The structure was characterized by 'H NMR, IR and

ESI-MS. This study laid a foundation for the further study of the bioactivity of those compounds.
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Fig. 1  Chemical structure of biochanin A
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Fig. 2 The synthetic route of glycosylated biochanin A derivatives

A]) ;NEXUS 670 214863 4% (KBr J& J, £ e &
J18 7)) s LCMS-API 3200 J5 A% ( 35 [ R FH A=) &
LN s X4B B AUE SAL (RS AR R A
BT

JEME G 2ER A(H I >98% BRI AL/ E YA
ARRA ] iS5 20130514 ) 5732 55 g % £ 4 FH 2+
AP NG CAR , BTRL T 3502 | 5 Hoft Sk 7 85 43 #r
AKH . Z BB S IR SR k4
1.2 EESHFEAT-BEZBUEEITEY la~1f

# 1.0 (3.5 mmol) EMET 25K A 1.2 g(3.5
mmol ) # % B 4 AL 3 U T 3R Ak i .0.5 g (0.5
mmol ) BRI ZH1 0. 46 g(0.5 mmol) S ALHH B IF T
25 mL CH,CL, "1, A 6.4 mL /K, $3ET
T =+ 22 12 3% I 2 B AR (3. 93 mmol ) /Y CH,C,
VW (25 mL) |, sl (v 1A R TR 2 40 C, RIZY
PEFE T ROV 72 b )RR 24 b AMIn— K S BER AR
B P LI (1. 96 mmol ,10 mL) o TLC Wil

FORLSE AN, 8 SOSAR 22 HIA 100 mL 7K, 733, 7K
FHH CH,CL 2B (15 mL x3) , & A LA, Tk i

FREN T A . U8, DR 45 15
WA, PR AT JZHT 73 2,15 1a ~ 1f,

la PR, % 77% , mp. 180.4 ~ 182.9
°C.'H NMR (400 MHz, CDCL,),5:12.87 (1H, s, 5-
OH),7.90(1H,s),7.46(2H,d,J =8.8 Hz),6.99
(2H,d,J =8.8 Hz),6.52(1H,d,J =2.0 Hz) ,6.45
(1H,d,J =1.6 Hz),5.30(2H,m),5. 16 (2H,m) ,
4.28(1H, m),4.19(1H, m),3.92 (1H, m), 3. 85
(3H,s,-0CH, ) ,2.10,2.08,2.05,2.03 (12H, 4s, 4

FIHLah-2 AR

x COCH,) ;" C NMR (100 MHz, CDCL,),3:182.5,
170.5,170. 1, 169. 4, 169. 3, 164.7,161.7, 159.2,
157.5,154.6,130.1, 122.7,122.1, 113.7, 105. 3,
99.8,98.4,92.8,72.5,72.4,70.9, 68.1, 61.9,
55.11,20.6; ESI-MS (m/z): 615 [M + H]*
(KBr) : 3478, 1750, 1654, 1619, 1514, 1440, 1374,
1246,1222,1070,1044,837 cm™

1b R AR A, 2% 80% , mp. 94.5 ~ 96. 8
°C ,'H NMR (400 MHz, CDClL,) §:12.86 (1H, s, 5-
OH),7.90(1H,s),7.46(2H,d,J =8.8 Hz),6.99
(2H,d,J =8.8 Hz),6.53(1H,d,J =2.0 Hz),6.47
(I1H,d,J =2.0 Hz),5.54 ~5.48 (1H, m),5.13
(2H,m) ,4.26 ~4.12(2H, m) ,4.154. 11 (1H,m) ,
3.85(3H,s,-OCH,),2.20,2.11,2.09,2.03 (12H,
4s,4 x COCH,) ;" C NMR (100 MHz, CDCl, ), §:
182.6,170.4,170.0, 169. 3, 169.2, 164. 4, 164.6,
161.7,159.3,157.6, 154.2,130. 1, 122.5, 122.0,
113.7,105.3,99.7,98.7,92.8,71.5,70.6,68.3,
66.8,61.5,55.10,20. 6, ESI-MS (m/z):615 [M +
H] *;IR (KBr) :3464,1754,1656,1615,1515,1443 ,
1371,1246,1216,1078 ,1049 ,837 em™ ,

le HABAR, 7% 82% ,mp.242.1 ~243.5
°C ,'H NMR (400 MHz, CDCl,),8:12.87 (1H,s,5-
OH),7.90(1H,s),7.46(2H,d,J =8.4 Hz),6.99
(2H,d,J =8.4 Hz) ,6.53(1H,d,J =1.6 Hz),6.46
(1H,d,J=1.6 Hz),5.31(1H,d,J =4.2 Hz),5.23
(1H,m),5.20(1H, m),5.00(1H,d,J =4.4 Hz),
4,23 (1H, dd, J =4.4,12.0 Hz),3.85 (3H, s,-
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OCH,),3.61(1H,dd,J =2.8,12.4Hz) ,2. 11 (9H,
s,3 x COCH,,);"” C NMR (100 MHz, CDCl,), §:
182.6,169.8, 164.6, 161.6,159.2,157.5, 154.6,
130.1, 122.7, 122.1, 113.7, 105.4, 99.9, 98.4,
92.6,69.8,69.3,68.0,61.7,55.12,20.7; ESI-MS
(m/z):543 [M + H]*_ IR (KBr):3472, 1746,
1656, 1620, 1581, 1519, 1493, 1376, 1250, 1224,
1075,1047,829 em™

1d [{EB AR, 72 80% , mp. 204. 3 ~205.7
°C ,'H NMR (400 MHz, CDCl,),8:12.87 (1H,s,5-
OH),7.90(1H,s),7.46(2H,d,J =8.4 Hz),6.99
(2H,d,J =8.8 Hz),6.54(1H,d,J =2.0 Hz) ,6.47
(1H,d,J =2.4 Hz),5.42(1H, m),5.35(1H,s),
5.20(2H,m) ,4. 12(1H,dd,J =4.8,12.8 Hz),3. 85
(3H,s,-OCH,),3.80 (1H,dd, J =2.0,12.8 Hz),
2.15,2.12,2. 11(9H,3s,3 x COCH, ) ;°C NMR( 100
MHz,CDCl,) §:182.6,170.1,170.0,169.3,164.6,
161.6,159.2, 157.5, 154.5,130. 1, 122.7, 122. 3,
113.5,105.2,100.0,98.5,92.6,69.2,68.6,66.6,
62.3,55.11,20. 7; ESI-MS (m/z):543 [M +H]*;
IR (KBr) :3440,1744,1657 ,1620,1581,1517,1493 ,
1375,1252,1224 ,1047,832 em™

le REAB AR, 7% 53% ,mp.71.5 ~73.4
°C ,'H NMR (400 MHz, CDCl,),8:12.86 (1H,s,5-
OH),7.90(1H,s),7.46(2H,d,J =8.8 Hz),6.99
(2H,d,J=7.6 Hz),6.51(1H,d,J =1.6 Hz) ,6.45
(1H,d,J=1.6 Hz),5.51(1H,d,J =4.0 Hz),5.38
(2H,m),5.23(2H,m) 5.13(1H,t),5.05(1H,t),
4.85(1H,m),4.53(1H,d,J =8.0 Hz),4.33(2H,
m) ,4.13-3.91(2H,m),3.88(1H,t),3.85(3H,s,-
OCH3),3.58 (1H,t, mal),2.14,2.12,2.11,2.09,
2.06,2.05,2.03 (21H,7s,7 x COCH, ) ;" C NMR
(100 MHz, CDCl;),8:182.6,170.4,170.3,170. 1,
169.8,169.5,169.4,164.5,161.7,159.3,157.5,
154.6,130. 1, 122.7, 122.1, 113.7, 105.3, 99.9,
98.4,97.5,92.7,75.0, 72.9, 72.6, 71.6, 70.0,
69.6,68.6,68.0,62.7,61.2,55.12,20.7; ESI-MS
(m/z):904 [M+H] " ;IR(KBr):3462,1753,1654,
1619,1583,1516,1493,1370,1236,1040,839 c¢m™

1If REEH R, 773 54% ,mp. 172.5 ~173.7
°C ,'H NMR (400 MHz, CDCl,),8:12.86(1H,s,5-
OH),7.85(1H,s),7.45(2H,d,J =8.4 Hz),7.03
(2H,d,J=7.8 Hz),6.52(1H,d,J =1.6 Hz) ,6.47
(1H,d,J=1.8 Hz),5.51(1H,d,J =4.4 Hz),5.36

(2H,m),5.24(1H,m),5.15(1H,t),5.05(1H,1t),
4.82(1H,m),4.55(1H,d,J =8.0 Hz) ,4.43(2H,
m),4.23 ~3.96 (2H, m),3.88 (1H,t),3. 84 (3H,
s,-OCH,),3.60 (1H,t,),2.15,2.13,2.11,2.09,
2.07,2.05,1.99 (21H,7s,7 x COCH,);" C NMR
(100 MHz, CDCl,) &:182.6,170.4,170.3,170.1,
169.8,169.5,169. 4, 164.6, 161.7, 159.1, 157. 4,
154.6,130.3, 122.8,122.2, 113.7, 105. 3, 101. 0,
100.0,98.5,92.8,75.0,72.9,72.6, 71.6, 70.0,
69.6,68.6,68.0,62.7,61.2,55.10, 20. 7; ESI-MS
(m/z):904 [M +H] " ;IR(KBr) :3458,1755,1654,
1620,1580,1514,1495,1372,1238 ,1044 ,841 cm™
1.3 EESFEAT-BEBEETEY 2a ~ 2 B9H
%

Bt 1a ~1£(2. 0 mmol ) B:JE T 25 mL HHEZH | ¥k
KIBEH . BT T EREH N 1.0 mol/L H i
/B 1.2 mL, i ER S, SN 3 ~4 h,
TLC WE 5 56 42 Jm , 732 3R IR R £ 06 PH B 38
o B R R =, e S RE YT
U8, B PE AR DR EOR , L3S TR 515 2a ~ 2f,

2a LB K, 2% 90% , mp. 214.2 ~ 216.5
°C ( ik 212 ~214 ¢y '"H NMR (400 MHz, DM-
SO-d,),5:12.92(1H,s,5-0H) ,8.48 (1H,s),7.53
(2H,d,J=8.4 Hz),7.02 (2H,d,J =8.4 Hz) ,6. 74
(1H,d,J=2.0 Hz),6.48(1H,d,J =2.0 Hz),5.43
(1H,d,J =4.8 Hz),5.16(1H,d,J =4.8 Hz),5.03
(1H,d,J =7.6 Hz) ,4.94(1H,d,J =5.6 Hz) ,4.63
(1H,m),3.80(3H,s,-OCH,),3.69-3. 73 (1H,m) ,
3.46(2H,m),3.25-3.23 (1H, m) 3.19-3.14 (1H,
m) ;”C NMR (100 MHz, DMSO-d, ) $:182.2,163. 8,
162.6,158.2,157.2, 154. 4, 130.4, 122.3, 121.9,
113.4,104.8,99.9,98.4,92.3,77.2,76.4,73. 1,
69.5,60.6,55. 12, ESI-MS (m/z):447 [M+H] "
IR (KBr):3411,1660,1620,1582,1518,1494 1298,
1256,1173,1087,1075,1050,829 em™ .

2b MK, 7% 93% , mp. 220.4 ~222.3
°C,"H NMR (400 MHz,DMSO-d,) $:12.92(1H,s,5-
OH),8.48 (1H,s),7.53(2H,d,J =8.4 Hz),7.02
(2H,d,J =8.4 Hz),6.73(1H,d,J =2.0 Hz),6.48
(1H,d,J=1.6 Hz),5.28(1H,d,J =5.2 Hz),5.03
(1H,d,J =7.6 Hz) ,4.94(1H,d,J =5.6 Hz) ,4.70
(1H,t),4.57 (1H,d,J =4.8 Hz),3.80 (3H,s,-
OCH,),3.713.69 (2H, m),3.63-3.61 (1H, m),
3.60-3.51(1H, m),3.50-3.43 (1H, m) ;"” C NMR
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(100 MHz, DMSO-d, ), &: 182.3, 163.7, 162.7,
158.3,157.2, 154. 1, 130.2, 122.2,121. 8, 113. 1,
104.8,99.6,98.2,92.6,75.7,73.3,70.0, 68.1,
60.3,55.10; ESI-MS (m/z):447 [M + H]"; IR
(KBr) : 3410, 1658, 1617, 1581, 1517, 1493, 1296,
1253,1180,1087,1076,1052,831 em™ ,

2¢ HEB KR, H 92% , mp. 216.7 ~ 218.5
°C ., '"H NMR (400 MHz, DMSO-d,) $:12.92(1H,s,
5-OH),8.48(1H,s),7.53(2H,d,J =8.8 Hz),7.02
(2H,d,J =8.8 Hz),6.72(1H,s),6.47(1H,d,J =
1.6 Hz),5.45(1H,s),5. 18 (1H,s),5.08(1H,d,J
=7.6 Hz) ,4.94(1H,d,J =5.6 Hz),,3.80(3H,s,-
OCH,),3.76 (1H,d,J =4.0 Hz),3.26-3. 16 (4H,
m) ;”C NMR (100 MHz,DMSO-d, ) ,5:182.6,169. 8,
164.6,161.7,159.2,157.5,154.6,130. 1, 122.7,
122.1,113.7,105.3,99.9,98.4,92.8,76.3,72.9,
69.2,65.9,55. 1;ESI-MS (m/z):417 [M+H]* ;IR
(KBr) : 3397, 1659, 1610, 1575, 1515, 1494, 1289,
1251,1180,1062,1051,1034 ,834 cm™ .

2d  REEAKIR, 7% 88% , mp. 200. 3 ~202.9
°C ,'H NMR (400 MHz,DMSO-d,) §:12.92(1H,s,5-
OH),8.47(1H,s),7.53(2H,d,J =8.8 Hz),7.01
(2H,d,J =8.4 Hz) ,6.71(1H,d,J =1.6 Hz),6.47
(1H,d,J=1.6 Hz),5.33(1H,d,J =5.2 Hz),5.07
(1H,d,J=7.8 Hz) ,4.91(1H,d,J =8.4 Hz) ,4.71
(1H,d,J =4.0 Hz) ,3.80(3H,s,-OCH,) ,3. 74(3H,
m),3.63(1H, m),3.48 (1H, m);"” C NMR (100
MHz, DMSO-d, ), §: 182.6, 170. 1, 170.0, 169.3,
164.4,161.3,159.0, 157.7, 154.4,129.8,122.5,
122.6,113.2,105.1,100.2,98.3,92.4,72.3,70.0,
67.4,65.9,55.1;ESI-MS(m/z) :417 [M +H] " ;IR
(KBr) : 3425, 1658, 1611, 1578, 1515, 1494, 1291,
1250,1180,1071,1050,1033,835 em™ ,

2e RWAKIAK, 72 83% ,mp. 232. 4 ~234. 1
°C ;'H NMR (400 MHz,DMSO-d,) §:12.93(1H,s,5-
OH),8.49(1H,s),7.53(2H,d,J =8.4 Hz),7.02
(2H,d,J=8.4 Hz),6.74(1H,d,J =1.6 Hz) ,6.49
(1H,d,J=1.6 Hz),5.66(1H,d,J =2.4 Hz),5.56
(1H,d,J =4.8 Hz),5.49(1H,d,J =6.4 Hz),5.16
(1H,d,J=7.6 Hz),5.06(1H,d,J =3.2 Hz) ,4.94
(2H,m) ,4.63(1H,m) ,4.55(1H,m) ,3.80(3H,s,-
OCH,),3.78 (1H, m),3.73(1H,dd, J =4.8,11.2
Hz),3.64-3.57 (4H, m),3.51-3.42 (4H,1),3.25
(IH,m),3.09(1H,t);”C NMR (100 MHz, DMSO-

dg),5:182.7,164.3,161.2,158.6,157.2,154.3,
130.4,122.6, 122.1, 113.6, 105.4, 100.7, 99.6,
98.4,92.7,79.0,76.0, 75.4, 73.6, 73.3, 72.6,
72.4,69.9,60. 8,60. 1,55. 1;ESI-MS(m/z) :609 [ M
+H]*; IR (KBr): 3402, 1656, 1619, 1580, 1515,
1495,1301,1290,1250,1180,1077,1045,832 em™
2f AR, 7% 83% , mp. 272.6 ~274.3
°C ,'H NMR (400 MHz,DMSO-d,) §:12.94(1H,s,5-
OH),8.51(1H,s),7.53(2H,d,J =4.2 Hz),7.04
(2H,d,J=4.2 Hz),6.75(1H,d,J =2.4 Hz) ,6.47
(1H,d,J =2.4 Hz),5.64(1H,d,J=1.8 Hz),5.56
(1H,d,J=2.4 Hz),5.51(1H,d,J =4.2 Hz),5. 17
(1H,d,J=7.2 Hz),5.04(1H,d,J =2.6 Hz) ,4.90
(2H,m) ,4.61 (1H,t),4.55(1H,t),3.82(3H, s,
-OCH,),3.74 (1H,m),3.70 (1H,dd, J =4.8,8.4
Hz),3.54-3.37(4H,m) ,3.34 ~3.22(4H,t),3.05
(IH,m),2.98(1H,t);”C NMR (100 MHz, DMSO-
dy),8:182.6,164.4,161.1,159.1,157.4,154.8,
130.2, 122.4, 122.1, 113.6, 105.5, 103.0, 99.6,
98.7,92.8,80.0, 75.6, 75.1, 74.7, 73.3, 72.8,
70.6,68.2,60.5,60.0,55.1; ESI-MS (m/z) : 609
[M+H]";IR (KBr):3402,1656,1619,1580,1515,
1495,1301,1290,1250,1180,1077,1045,832 em™

2 RS

2.1 [EBEZFE AT-RECEBHMLETTEYNHEE

H AT W A 0 77k 224 Koenigs-Knorr
S Wl L1 ) 2 (1 < [ 2 | A e e W
A A R A I A R N R R R SRR
L BRAERRIE =R E SRR SO, 7R
BE BB B H R R T2

AR SR FH AR 5% RS AL 325, 8 ST -/K R AR &
o R FH S 25 R AT AR R SOV IS T, 7E B
PEZRAT T 5 B EAR S S N, £33 6 48 I 52
R AT-RI WAL AT A . RN R, DL
B A31 TU £ FE AL B (TEAB ) S AR B A L5,
[ SR T 9800 2 B R AR MR A b S50 T K, 45
PR A 0. 1 mol/L BERE AT 0. 1 mol/L &
FRBR A B 55 B AR 2R AR A e X i PR B P S 4Rk
WK Z LA 53% ~82% W58 i =R A5 5 T Hx
e 1a ~ 11,
2.2 BEEFEA-REBETTEYNHS

TE LR BT (9 L BE3E , Ry 1 3k S T B R R T 4%
PR KA, 228 SR R A i o 0 FR Al / F A
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ZP IR A RN, TLC Wi sz v 445 o FH o iR
P BA S - sc e i Bis 9 5 PH A S BNS B AR =4 2a ~
2f kG AT AT S B R E T, R

2.3 SR

L&Y 1a ~ 1f 20 7h 3% & H, 1750 Fi1 1650
em’ BFSEE 43551 B 2 B R R S 4 44 vl Sk I 4
TEMZ Y 51600 1500 . 1400 em™ 22 45 H 3R 14 W i g
F AR R SR U4  1200 F1 1050 em™ b 3R 4
SR SRy C-O F A 45 B 3 R e g, XY 5% A8 Sy Ak
A 2a ~ 2f BF,3400 em™ A5 A7 ¥ B AT 5 B
i | kg F2 M AT | 1750 em™ T A IR MACUGE 97 4 , 3
W5 THNAETE TR

k&Y 1a ~1f 19'H NMR i+, 8:12. 80 [ffik
IR — > B S B S R IE I R
3. 80 BRI 1Y oLl Rp-OCH, [ i P15 5,2. 00 ~2. 10
Z [ AR ZE R T R R PR S . 4k A
Y 1a ~ 1f AL b5 2a ~ 2F BEER 25 2. 00 ~
2.10 (Y L BEHE TR F-15 518 2%, 3. 00-3. 50 Z (1] H 81
TR RN 5, R4 QBB K
fift, 7£°C NMR ¥, 5. 182 Ji T H B — > i
R ST S5 AR A 1a ~ 1 5 4L R
&%) 2a ~ 28,8170 BT A 821 Bff i 6915 578
e HIE B I K A

PR B F R TT MR Tk TR % BRI AETH NMR
TR B A S T AR RS R (5 ~8
Hz) , 1 cc- BT B0 28 01~ A 5 W 5k J /(2 ~ 4
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