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2% % (Bergenin ) J&: M 152 ( Bergenia pur—
purascens) . 7% 811 (Astilbe chinensis) M %% 2%
(Herba ardisiae japonicae )% 20 £} 37 J& 88 Fi %)
H IR R YA 8088, 23 T AN CuHig0o, JB %
S ELREAEY, RO OE RS sl i
oy A, A P AR i, R K TR B 2 I R AR
W SR RE] rh R 2y R Rl T (i 44
LR ) AE 2015 AR E 25 i) — 8 R RGR
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VR FLSR R 2 2 08 B4 Z R0 B2 1
Tl R A T SR A B R L Ky 1 R
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il 7oA FSE R BIF R I, AR A W5
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KRB (AT AR BRA ] ), ML-902
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Bruker AV II-500 AURZREHARIEEAL (P
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& 6520 F5 &40 Q-TOF-ESI-MS,
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Ar—NH, 0~5°C Ar—N,Cl NaOH, 5~10°C
v 3D A0 40
e ) a3
——OH
‘%@I —%OS%H 'g COOH
i a5 H;Cy ame
COOH
1O
/
wEaYT
1 ZEXEREEAXRZBRTEWEMREREEZ
1.3 Fik 133 7T-MEEKERFAZEZNHELAEDI)
1.3.1 7T-XEBEBRE2aZEENHE(LEWT) FRHC 17mg X B FE IR B, 13mg VAl FR £ , S0mg

FREC 15mg ZR R AT 3mL B L2 (2mol/L) If:
BT S0mL BB, e T vkERB R 2 0~5C,
SRR T 3mL & 13mg M0 AH R4 A A AT, T
TR B B R G I S 1 208, A R AR . T EL
50mL BB, B 50mg B9 A PSR RIEM T 3.5mL
(1) & A AL EN (2mol/L) /K Wb Bk R B mALE
il 28 i 1) L A B AR VR, A RN IR AN M Ao
10°C, PRIESON AR 2R S5 B I 20min J5 FHFR R
RH PH ZERRME, SO0 1 h )5 2 5% (TLC) A Ar
A RN S, R BN 58 4 Ji U 28 8 vk 4 e 42
300-400 HEERAT (IS ES, H IR MR 1K
(16:4: )P, AAELAY 1(E 1), =R N 74%,
HBC NMR P45 W3R 1.

132 T-X#EREBEAEAXZNFHE(NED 2)

FREL 22mg X 3L , 13mg MEAH R 4H , 50mg
SRR RV TR RS R T ik R A& 1. 0
JEZRAB e 4 I 22 300~400 H RERAE (A3 705, H &
BR T : WK (14:6: D) YEML , 2 2b5 8 2( &
1), 7%k 69%, H BC NMR s W 1.

26

PR R XA SR ik R G 1. Bk
JEZ& 1M 4 5 2 300~400 H RO TE 05, 1 Z
BR MG - Ik (17:3: 1) ¥, 15 2k &4 3(1A
1), 723K 76%, H: C NMR PBEEE WLk 1.
134 T-HKLEBEEAXENFHELED 4)

FREX 21.5mg Xf 24 54 LW, 13mg A R 44 ,
50mg # SRR, RN ik 2SR I ik AL A
Y11, WUEZRIBIAR S 2 300~400 H kA3 4>
B HZMR Ol : B K (18:2: VML, 15 3L &9
4 1), 773K T1%, H: °C NMR BI5EEE L% 1.
135 7T-MAXBRELFAXEZNHE(NEDS)

PR 27mg Xt &0 e At 2 , 13mg IV il iR 4
50mg # SRR, TN ik 2SRy 2k AL A
W1, 9T ZE AR 5 25 300~400 HRERHE (03 7
BN ROH: 2l K (12:8: 1), 15 2L5 9
S5(E 1), 7750 62%, H: *C NMR 5L L 1.
13.6 7T-3-FHEA-KFRER)F EXEZTNH &
(f&46)

FRUL 23.6mg 4-24 -3 H B HR |, 13mg I
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C a1 a9 2 e 3 a9 4 e 5 a9 6 e 7

2 80.01(d) 80.20(d) 80.25(d) 83.08(d) 80.12(d) 80.26(d) 80.25(d)

3 71.13(d) 71.43(d) 71.26(d) 74.15(d) 71.33(d) 71.38(d) 71.28(d)

4 77.63(d) 77.68(d) 77.64(d) 75.60(d) 77.75(d) 77.60(d) 77.63(d)

4a 78.07(d) 78.14(d) 78.22(d) 80.53(d) 78.14(d) 77.63(d) 78.18(d)

6 174.82(s) 174.04(s) 174.71(s) 161.84(s) 174.60(s) 174.24(s) 174.66(s)

6a 116.98(s) 112.53(s) 111.55(s) 119.59(s) 116.85(s) 114.46(s) 111.81(s)

7 130.08(s) 131.03(s) 134.08(s) 132.14(s) 130.19(s) 135.17(s) 134.15(s)

8 137.06(s) 135.71(s) 141.31(s) 141.08(s) 136.13(s) 143.41(s) 138.57(s)

9 143.04(s) 144.21(s) 145.30(s) 144.74(s) 144.29(s) 144.78(s) 145.97(s)

10 144.24(s) 145.05(s) 152.67(s) 150.36(s) 146.60(s) 159.21(s) 153.26(s)
10a 126.27(s) 118.37(s) 128.07(s) 120.45(s) 126.60(s) 128.28(s) 128.25(s)
10b 69.24(d) 69.53(d) 69.64(d) 71.70(d) 69.47(d) 69.58(d) 69.63(d)
11 60.58(t) 60.76(1) 60.94(1) 62.61(t) 60.83(1) 60.92(1) 60.94(1)
9-0CH;3 60.03(q) 60.30(q) 60.61(q) 61.07(q) 60.18(q) 60.43(q) 60.61(q)
1 162.48(s) 149.32(s) 162.72(s) 152.18(s) 160.00(s) 160.86(s) 154.89(s)

2’ 128.22(d) 125.43(d) 120.83(d) 123.51(d) 118.24(d) 132.01(s) 120.91(d)

3’ 129.48(d) 125.55(d) 130.11(d) 131.25(d) 127.00(d) 130.17(d) 130.39(d)

4’ 129.59(d) 148.83(s) 142.82(s) 150.16(s) 139.95(s) 132.41(s) 143.04(s)

5’ 129.48(d) 125.55(d) 130.11(d) 131.25(d) 127.00(d) 130.11(d) 130.39(d)
6' 128.22(d) 125.43(d) 120.83(d) 123.51(d) 118.24(d) 115.31(d) 120.91(d)
1" 40.07(1) 179.31(d)

2" 63.75(1) 43.08(t)

2'-CH3 16.61(q)
4'-CH3 20.42(q)
4'-COOH 172.71(d)

BSTREN , S0mg 77 [0 3, RN 7 1k S 28 s A I Jr v
LAY 1. WIEZRIBIR G 5 48 300~400 H fEReAE
CIEN B H TR OTR : LK (15:5: 1) WM, 15
LAY 6(F 1), 7% K 68% ,H C NMR #1544
P UL 1.
137 T-MEKCBRERAFAXZNHE(NEDT)

FREX 23.6mg 4- 23K TR, 13mg MEAH R E
50mg A SRR, BN Jy i S 2 sy ik [l Ak A
Y1, RIS 45 300~400 H Ak 63543
BLOHCRROER: QK (14:6: DY, 52L&
7(E 1), 773k 78% , H: BC NMR P35 EdE L4 1.
1.4 RitH3E

AW 1~7 B9 13C-DEPT JIEER IR, W 1.
1.5 ##M%kx

AW 1L AREIER, 55 TK . &
Bt Q -TOF -ESI -MS % i H 7 7 & F % m/z
433.0921[M+H]*, i % H 70+ 300 CooHooN06 (52

{H:433.1242), 'H-NMR(400MHz,D,0)8:7.60(2H,
m,H-3".5");7.53(1H,m,H-4");7.35(2H, m,H-2" .
6');4.75 (1H,d,H-10b);4.45 (1H,m,H-4a);4.35
(1H,m,H-4);3.92 (1H,m,H-2);3.88 (1H,m,H-
11);3.61 (1H,m,H-3);"“C-NMR(100MHz,D,0)3:
174.82,162.48,144.24,143.04,137.06,130.08,129.59,
129.48,128.22,126.27,116.98,80.01,78.07,77.63,
71.13,69.24,60.58,60.03, HILEEIZILEY N T-
REEMAEA R,

WEY 2. REL AR B, 55 Tk &
B Q -TOF -ESI -MS %5 il H 73 + B F I m/z
478'1231[M+H]+,Eﬁﬁ§£\:§]\%ﬁj‘7 C20H19N3011('H‘;§r
{E :478.1092), 'H-NMR (500MHz,D,0) %45 Hi &
8.12(2H,m,H-3" .5 );7.53 (2H,m,H-2" .6’ );4.75
(1H,d,H-10b);4.60(1H,m,H-4a);4.25(1H,m,H-
4);4.09(1H,m,H-2);3.70(1H,m,H-11);3.38(1H,
m,H-3);"C-NMR (125MHz,D,0)d:174.04,149.32,
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148.83,145.05,144.21,135.71,131.03,125.55,125 .43,
118.37,112.53,80.20,78.14,77.68,71.43,69.53,60.76,
60.30, FHIHEEIZE YN T-XE R A S
AW 3 A aFEREIR, 25 TK ma P Q-
TOF-ESI-MS % =455 7 U6 m/z 447.1443 [M+
H]*, # & H o 72U CuHLN0, (355 1A
447.1398)., 'H-NMR (500 MHz,D,0 )25 H §:7.49
(2H,m,H-3'.5");7.17 (2H,m,H-2'.6');4.74(1H,
d,H-10b);4.29 (1H,m,H-4a);4.11 (1H,m,H -4);
3.73(1H,m,H-2);3.57(1H,m,H-11);3.37(1H,m,
H-3);2.19(3H,s,4'-CH;) ; *C-NMR (125MHz, D,0)
5:174.71,162.72,152.67,145.30, 142.82,141.31,
134.08,130.11,128.07,120.83,111.55,80.25,78.22,
77.64,71.26,69.64,60.94,60.61,20.42, i1 .1 & 1%
EY R 73 HEIR RS SRR
WEY 4: BLUMAIREAR, B8 Tk mor Bt
Q-TOF-ESI-MS 5t} .53+ 8§ F I m/z 477.1498
[M+H]", Eﬁﬁ%ﬁﬁ?ﬁjﬂ CHuN,Og (TI‘%:{E
477.1504), 'H-NMR(500MHz, MeOD )25 i 8:7.81
(2H,m,H-3'.5");7.40 (2H,m,H-2'.6");4.98(1H,
d,H-10b);4.14 (1H,m,H -4a);4.03 (1H,m,H -4);
3.80(1H, m,H-2);3.69(1H,m,H-11);3.47(1H,m,
H-3);3.87 (2H,m,2");2.90 (2H,m,1”);"C NMR
(125MHz,MeOD )3:161.84,152.18,150.36, 150.16,
144.74,141.08,132.14,131.25,123.51,120.45,119.59,
83.08,80.53,75.60,74.15,71.70,62.61,61.07, Hitk
Wiz BN T-XR A A R E
&Y 5 B AR EER, B Tk ma P
Q-TOF-ESI-MS £ i} .53 2§ I m/z 513.0814
[M+H]", 1 72 2o T 2008 CoHyN,0 S (T AH
513.081). 'H-NMR(500MHz, MeOD )45 H1 8:7.75
(2H,m,H-3".5");7.58 (2H,m,H-2".6');4.71(1H,
d,H-10b);4.29 (1H,m,H -4a);4.16 (1H,m,H -4);
3.75(1H,m,H-2);3.47(1H,m,H-11);3.36 (1H,m,
H-3);C NMR (125MHz,D,0)3:174.60,160.00, 14660,
144.29,139.95,136.13,130.19,127.00,126.60,118.24,
116.85,80.12,78.14,77.75,71.33,69.47,60.83,60.18,
I HEE IZAL SN T-R R R AU 3R
A 6: BB AR, 7 T/K . o
B Q -TOF -ESI -MS %} H 4r + B F I m/z
491.1318[M+H]", i i Ho 37 CLHLN,0,, (T3
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{8 :491.1296 )., 'H-NMR(500MHz, MeOD )i&45 11 8.
7.64(2H,m,H-3".5");7.61(2H,m,H-6");4.69(1H,
d,H-10b);4.31 (1H,m,H —4a);4.12(1H,m,H-4);
3.77(1H,m,H-2);3.60(1H,m,H-11);3.37(1H,m,
H-3);2.27(3H,s,2'-CH;);*C NMR (125MHz,D,0)
5:174.24,172.71,160.86,159.21, 144.78 , 143 .41,
135.17,132.41,132.01,130.17,130.11,128.28,115.31,
114.46;5:80.26,77.63,77.60,71.38,69.58 ,60.98 ,
60.44,16.61, FHILHEE R G R 7T-(3-HF K-4-
AR E ) AR

WA 7 0B EIRY , 2 5 TK . = BE Q-
TOF-ESI-MS %t =40+ 8 10§ m/z 491.1285 [M+
Hl*, @ 2 F XN CLHuN0, (5
491.1296) ., 'H-NMR(500MHz, MeOD )i %5 i §:7.60
(2H,m,H-3".5");7.26 (2H,m,H-2'.6");4.74(1H,
d,H-10b);4.32 (1H,m,H -4a);4.14 (1H,m,H-4);
3.75(1H,m,H-2);3.63(1H,m,H-11);3.29(1H,m,
H-3);3.50 (2H,m,1”);"C NMR (125MHz,D,0)3:
179.31,174.66,154.89,153.26,145.97,143.04,138.57,
134.15,130.39,128.25,120.91,111.81,80.25,78.18,
77.63,71.28,69.63,60.94,60.61,41.30, 1t #E %
AR T-X K TR ECA R
2 #R

K AAL A BN X A SR i T4
BT 1T 7 A SRR A, AL e gt &
Wk S, HR B 7 R R FFTE 60%~80% 2 [H]
H £t Scifinder K5 %R 7 8 SR RATAED Y REiik
H5W.
3 iFig

T8 A AN [ 0 5 B — e R RS W, A
R AT 528 e R #EA T A v il AR 31—
RINHHE SRR S RATAEY . T RBA
R A YA RS SRR A i e, vl g
H TS PR R 5 ABURIE R T4 M
FRENTZREFERAS M, MWK T A=
R TR S A, FIR RS E AR S
A B — FR A S 2 AT AR 4 v i i U T
B2 1 AN A A 2R R A T Ak A S, T
VE—Fh s e AL PE R A A S R T A 45 i n) 45 24
AR T 0 FE R T ] R AT 2GBTS PE O
M REA SR BB SR A A T B T ey 2 8
TEPETT R 1) S A B W el B 250, A B kAl L gk



552 )

B A AR ATl &

— PRV SR m i PR S W B TR A 5 1

FIBL

SE 3k :

(1] & A, A )11 AR T8, 45, S SR TSk g ()], W
PR 244, 2012,33(1) : 150-154.

[2] Xk, T, WbE 25, 55, A SR AR ()], Pt
25254 3,2015,30(5) : 660-662.

(3] EIZR 2y 2 5122, vhAe N RN 25 #(—3) M), Jbst:
Hh e PR 2R AR, 2015:210-211.

[4] ENIBRIRAE. A SRR BETEENL)]. R B 2B
112,2002,21(6):59-61.

(5] 2R, Y 283, 2. A SRR B ME A BE 5 ). P
22245k, 2009,44(2) :92-95.

[6] Gan B. Bajracharya. Diversity, pharmacology and synthesis
of bergenin and its derivatives: Potential materials for thera—
peutic usages|J]. Fitoterapia,2015,101:133-152.

[7] Nighat Nazir, Surrinder Koul, Mushtaq Ahmad Qurishi, et al.
Evaluation of antioxidant and antimicrobial activities of
Bergenin and its derivatives obtained by chemoenzymatic
synthesis [J]. European Journal of Medicinal Chemistry,
2011,46(6):2415-2420.

[8] Rajesh Kumar,Dinesh K. Patel,Satyendra K. Prasad,et al
Type 2 antidiabetic activity of bergenin from the roots of Cae—
salpinia digyna Rottlerf]]. Fitoterapia,2012,83(2):395-401.

[9] Sonia Piacente, Cosimo Pizza, Nunziatina De Tommasi, et al.
Constituents of Ardisia japonica and Their in Vitro Anti—
HIV Activity[J]. J Nat Prod, 1996,59(6):565-569.

[10] YAN DeBiao,ZHANG DongPing, LI Ming,et al. Synthesis
and cytotoxic activity of 3,4,11 —trihydroxyl modified
derivatives of bergenin[J]. Chin J Nat Med, 2014, 12(12):
929-936.

[11] 45 %, 8 B RB/INL, 45 327 B 49 KR 7 W 46 1 i i
EAFE AL ) R R P 2 24 75, 2004, 68(3) : 135
137.

[12] 2% [, 22 1E T, EOBLL, 55, 25910~ FAE W ) 4
L] 72525, 2000, 15(5) :364-366.

[13] 4k R, a2, 483 , 55, FERR IR AL S Ak
BF5E (3], # e B TS ] I 24 2% 5, 2008, 17 (7):29-
30,60.

[14] T. Vijaya Kumar, Ashok K. Tiwari. Synthesis and antigly—
cation potentials of bergenin derivatives [J]. Bioorg Med
Chem Lett,2011,21(16):4928-4931.

[15] B, 4k R, AR, 55, A FERR & AT EW O E S
. T E RO R B2 24,2007 (5) : 256-258, 311.

[16] FMEE, FAREL 407 , 45, 5 FE R Y Mannich R[] =
TR A BA, 2008,31(2) :25-27,33.

[17] BRHR B, B, 55 A SRR P A MY A L
LRI PERETE ()] R PIRTE 5 I % ,2008(3):
527-529.

[18] Shreyans K. Jain,Surjeet Singh, Anamika Khajuria,et al.
Pyrano —isochromanones as IL -6 Inhibitors: Synthesis, in
Vitro and inVivo Antiarthritic Activity [J]. ] Med Chem,
2014,57(16):7085-7097.

[19] Yusei Kashima,Hidehiko Yamaki,Takuya Suzuki,et al.
Structure —activity relationships of bergenin derivatives ef—
fect on a—glucosidase inhibition[]]. Journal of Enzyme In—
hibition and Medicinal Chemistry,2013,28 (6):1162 -
1170.

[20] BRIB T, L5 , Rt . ARG YVE NS I In 245 2
BARRBTTE LR (1], B 25 Tl 245, 2002, 33(8) :
412-416.

(HR4a%)

Synthesis of Bergenin Azo Derivatives

DUAN Wenyue', GUO Weiyi', ZOU Cheng', ZHAO Qing’, YANG Weimin', CHEN Chen'
(1. School of Pharmaceutical Sciences & Yunnan Key Laboratory of Pharmacology for Natural Products,

Kunming Medical University, Kunming 650500 China;
2. School of Chinese Medicine, Yunnan University of Traditional Chinese Medicine, Kunming 650500 China)

ABSTRACT: Objective To design and synthesize bergenin azo derivatives. Methods A series of bergenin azo derivatives were

synthesized by diazo coupling reaction. After purification the compounds were characterized by NMR. Results Seven derivatives were

obtained and all of them were new compounds. Conclusions These compounds establish the research foundation for similar

derivatives and pharmacological study. This provides a new approach for development and further research of bergenin.

KEY WORDS: Bergenin; Nitrogenous derivatives; Diazo coupling reactioni
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