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fold and their antioxidant activity were determined in vitro.
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Aim A series of structural analogs of salvianolic acid A were synthesized with resveratrol as the scaf-
Methods
by four-step simple reactions.  The antioxidant activity of the analogs was evaluated in vitro for 1, 1-diphenyl-2-trinitro-
phenylhydrazine (DPPH). Results DPPH antioxi-

dant activity tests showed that the free radical scavenging rates of compounds d, e and f were much higher than that of salvi-

The salvianolic acid A analogs were synthesized

The analogue of salvianolicacid A was succesfully established.

anolic acid A and ascorbic acid. Conclusion The designed and synthesized structural analogues of salvianolic acid A

have strong antioxidant activity and are worthy of further research.
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1 #RGE

1.1 RS

FHEZE BRFBERMAHI G E MR T
WA AR AE;DPPH W B H X B A AR AF ;=
MANEAN Y AL RAFERAE, B=
QA A AT E A A, R R A — AR &
#H—F4AE HNMR A F U FERERE R
S5 % A AR A
1.2 BEAEBHER

¥3.0g BHEEBMANZ ORME, 15 mL
N, N-= ¥ % ¥ Bt B (N, N-Dimethylformamide,
DMF) , &% ) #it 4 (# 25 #% . 7 Am 30 mL DMF T 5%
A AR A& 1% N 8 mL = A % (phos-
phorus oxychloride,, POCL, ) , /N & 3t £, Wl & &
TR¥IAER, ZETERRNBRKE TEE#BK
R FHREMANZ O RMAP, HFE2~3hAEESN
VSR R OR ER, KB T, ¥ 120 mL ACE 7§ 4w
NZ OB, CEHKANRB LN, ARAEE
& BT, AR E 92%

1.3 +FttEBHEEL

H#4.0g FHEE AN 150 mL = 0 B+,
AN 50 mL F OB A R, B ON TR B OF A A A
L EW 2.5 ~6.0 h, [ & E € (Thin Layer
Chromatography , TLC ) # & R 2 & (K @ WHI=1 :
20), JRLZE KW R AR BTG, WE £ IR 4
H iy HCl A s ], B 2 Ik £ BB =4,

1.4 FHERER A 2R ab.c IS

AL F N 500 mg & FE B 1 50 mL F B2
VE, AN 1 mL R £ EEE AL 4, T 65 °C E
3h, EEAEMNRKR(ZB]GE : fAwmEi=1:3),
BEAEL G, ERAAA A (SRR R =
AFK=1:30),F2 488 A ELNUDab.c,

FEH a JA 5 134 ~ 135 °C,"HNMR (400 MHz,
Methanol-d4 ) . 88.50 (s, 1H) ,7.51-7.41 (m,2H) ,
7.31(d,J=16.0 Hz,1H) ,6.90(d,J=16.0 Hz,1H) ,
6.82(dd,J=8.0 Hz,2H) ,6.71(d,]=8.0 Hz,1H),
6.68-6.60(m,1H),6.57(d,J=2.4 Hz,1H),6.52
(dd,J=8.0 Hz,1H) ,6.26(d,J=2.4 Hz,1H) ,3.72
(d,J=2.4 Hz,3H),3.01(dd,J=16.0 Hz,2H) ,1. 44
(s,3H), =44 % 35.8% .

FEH1 b KB 2134 ~ 136 °C, "HNMR (400 MHz,
Methanol-d4) .88.52(d,J=4.0 Hz,1H) ,7. 51-7. 42
(m,2H),7.32(d,J=16.0 Hz,1H) ,6.91(d,]=16.0
Hz,1H),6.88-6.79 (m,2H),6.74-6.69 (m, 1H) ,

6.67(d,J=2.4 Hz,1H) ,6.58(d,J=2.4 Hz,1H),
6.54(dd,J=8.0 Hz,1H),6.27(d,J=2.4 Hz,1H) ,
4.18(q,J=8.0 Hz,2H) ,3.04-2.92 (m,2H) , 1. 44
(s,3H), 1.24 (dd, J = 8.0 Hz, 3H), = #1 &
% 18.0% ,

FEH ¢ B B 1136 ~ 138 °C, '"HNMR (400 MHz,
Methanol-d4 ) 88.51 (s, 1H),7.50-7.42 (m,2H),
7.31(d,J=16.0 Hz,1H) ,6.90(d,]=16.0 Hz,1H) ,
6.86-6.77(m,2H) ,6.71(d,J=8.0 Hz,1H) ,6. 60-
6.49(m,2H) ,6.25(d,J=2.4 Hz,1H) ,3.05-2. 88
(m,2H),1.42(s,3H),1.28-1.21(m,3H) ,1. 18(d,
J=8.0 Hz,3H) , =4 % 13.8% .

1.5 FHERER A 2K d e f OB

e B Am N W B2 20 mL 7 8.8 mg FFERER A
KM a~c, BWMANA3FHHANH, WEAY
20 min, ArK 20 mL 5 pH A B E(H K 6)
FER B B (30 mLx3) R, AL AKBmES T
MR TR RRAE, REJTERER A X0 d.e.f,

P4 d O E 170 ~ 173 °C,"HNMR (400 MHz,
Methanol-d4 ) 88.48 (s, 1H),7.45(d,J =8.0 Hz,
2H),7.30(d,J=16.0 Hz,1H) ,6.89(d,J]=16.0 Hz,
1H),6.81(d,J=8.0 Hz,3H),6.24(s,1H),3.71
(d,J=4.0 Hz,3H) ,2.98(dd,J=16.0 Hz,2H) ,1. 44
(d,J=12.0 Hz,3H) , =#H K X 92% .,

FEHI e A .172 ~ 174 °C,"HNMR (400 MHz,
Methanol-d4 ) 88.51 (s, 1H),7.46 (d, ] =8.0 Hz,
2H),7.31(d,J=16.0 Hz,1H) ,6.90(d,J=16.0 Hz,
1H) ,6.87-6.75(m,3H) ,6.75-6.62(m,2H) ,6. 61-
6.44(m,2H) ,6.25(d,J=2.4 Hz,1H) ,4.18(q,J =
8.0 Hz,2H) ,3.35(p,J=2.4 Hz,3H),2.98(q,J =
12.0 Hz,2H) ,1.43(s,3H) , =44 % 89% .,

FEMf O A 175 ~ 178 °C, "HNMR (400 MHz,
Methanol-d4)38.56(d,J=4.0 Hz,1H) ,7.51(d,J =
8.0 Hz,2H),7.37(d,J=16.0 Hz,1H) ,6.96(d,] =
16.0 Hz,1H) ,6.88(d,J=8.0 Hz,3H) ,6.75(dt,J=
8.0 Hz,2H) ,6.6-6.53(m,3H) ,6.31(d,J=2.4 Hz,
1H),4.19(q,J=8.0 Hz,1H),3.01(q,J=12.0 Hz,
2H),2.10(d,J=4.0 Hz,1H),1.46(d,J=4.0 Hz,
3H),1.29(d,J=8.0 Hz,3H),1.23(d,] =8.0 Hz,
3H) , =K & 90% .,

1.6 DPPH EMEMEMLIEME

DPPH fi % 7 B9 %] & #R B 5 mg DPPH iR 7,
MmO EWEKCEER FERERE, FEKHR
EERBEIOmLWAERY ALK EERRE
2 E% R E RS RERI 2 mL K& EF 100 mL
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REMFY, ALK EEREZE A, 4%
DPPH fif &7, 7% 2| 4 CokA A B A& H, HFlFE
G H & Il mg BB A XU a~, ) E
MEKCEFELAER FZERHE 10 mL X EM
FORLAKCEEREZNE %, MEHEREE 10
mL ZEH P EHAEH 1 mL K E T 100 mL &
M, AR R, 2, FHFNEE a, B
AR ES A E BN Db ~f, A& H
& B R B 4 ml, DPPH A7 3N 10 mL 8
BEEMY MEMLBEREZANE %,
1.7 DPPH EFBRZERNE

Z 10 mL ZEHMF, LA 4.0 mL # DPPH %
BN 4.0 mL B B R R, B R B KB E
BEZNEL,EA, L AAFNRE 1 em b I E
P, Z JaAE 517 nm KK AN HE A FE EE(OD,),
AFBENXARF 30 min 5L FEMHE(OD,), At
FEAR 3 R Aw 4.0 mL DPPH 9 2B VA 7, I % 55

OH
HO XN O POCI, HO

—_—

O DMEF,60 C O
OH
OH
—Y°> NQCH
65C HO l X
Y=CH;0H, (CH,),CHOH, CH;CH,CH,CH,0H

JEE(OD,) . FI3E, b3k g7 ik o 71 2 45
RO EEEMOD), EENE 3 k, HETFHHE
EHREER, BTN BAHNERESELZ CAT
EERENERFERE, HTRAUHMHEHEFRSE
K(% )= (2% 4 OD,-£ % 4 0D, )/% | 4 0D,
x100% .

2 % R

2.1 FHERER A KUHHIE K

PRI A SRAUPEY G AN EL 1 FToR . fE 22
PIEERY 45 o R Vilsmeier-Haack 52 5 A RS 3L,
PR L Z BRI AR R, f=J5 KR4
5 R R AT I e 4 BRSSPI R A R a,
b c, FHIERNBRABHA AT REATEE , Kbk B AU I
JE R AR ARG R A KUY d e

R=CHj, (CH;),CH, CH;CH,CH,CH, OH

E1 &Y afHEREE

2.2 DPPH EMEBER A KU ENLENE

FH R A 2590 d e f ¥IRBU T HRHTE
ARG, TP IR A 2RI a b c PUAATEPEAR 22
(E2),aTRE2H THEK PR S i esn, &t
AR ) 38 B, i 0 U 2 A8 Sy e 0 P 4
VAL R e M, b AL TE PEAR 22 4 5 0L L
AN FHBTR A 25U d e £ BYBTAAALTE 1 B o
TR R PUIR LIR LA KPR R A

o]
(=]
1

63.6 652 B6.7
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3 9% i

FHBTR A I 258 T 08 B e b A 5 oK
LIRHA A WA~ 25 K0 B TT I R AL R N . HR
TFHRER A FIZ5H h B A ANERE M R, 7R Y 45
GyKEFEER T H i I S A R MR L A AR L
Gr TR SEIEERE T KO TT B {15 FLAR M 2 A 40 JfL I
A HZGHEAVEN . SR B R A
TR, T E — 2 R LA, A A G R TR
SLATRAL , vT 4 e AR VAR, B FLSE AR O, B
HZGR, PHBIR A ME5 T i 2R 2 e ah by
DU 25 , AT 4 7R3k NI L& 5 i s R A
HIERE ), (H2RIZE 0 2 I A8 B = 45
¥ A ACRE T B, B R — R R R 2
KW, R BIEEAR 2 Hop A AL fE A 2
b B A 0, v LA Ok BB g o0 9, PR A0 i
U R R, HT R RE ) I S 4 -
P S W K== R A WA 5 <Y (VNS i)
A MRS PRI G SRR FH B = i 45 40 BBy
RPFEIIR A 2544 Berb 19 B DU B 2544 , A 0] B3R AS
HRPUAALTE TP R A 5,

223t Vilsemier J2 W 7EH 5 5] ARESRE, 2 H
RUPEDS PR L5 | A BRI F i, LR B L3y
DMF 5 =588 N, 7= A 5 N B NI
FEL PR S PRSI PR IR AR A7, BIASER 1 1)
2 it , K i EALAR B H AR B i, SC I
K DMF fEEFI BT, B F st T LA, A
R =P dss a1 H EH K G 7= YT S B B
o, — TR TN — 2l

R TR fb i B T A i b o A
WAL R AL S, IR L-FP L 22 T ORI T FP
S SHNEE IE TR, A R F I M R s A
LI SOCL, %5 Ak 7R A Ak B 7, {7 52 56 v & 30
NI SOCL, SN IHE T 1 ~2 K Bl a &, A<
SEIG AR FH A A TR HCL SAR IR 0,3 ~5 h
AT R SE 4

P P4 £ VL T T AR BV W A A A Tl 3
3 h, BT a b c MS5H H i ZOBUE HE A — i
FFEAR MAAFEAM N s g 2 5350408
BTEARE Gy K AR NI R oy S 00 . TE)G
SER I, HEEAE ROV S R FR oI AT S AL A T
R, 2 JE TR, P eR B

g5 L ARSCRT BT PFER R A 250U d e f 3
HLA AR5 BT A A 16 M 5 5 BE S PR I R A 2
FHBTR A, G THR A T RE & TR T H

PR =W R A R B AU R A 25 A B
TP B 254, X UL T BT A P R A SR
Yy R it — LR MOIT BT ), P R A&
Yy Es A BT 25 B ISR AR
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