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Research progress on structural modification and biological activity of rutin

LI Ke, FENG Ya-li, CAO Rui-mei, CHEN Hong, ZHAI Guang-yu
School of Pharmacy and Chemical Engineering, Zhengzhou University of Industrial Technology, Zhengzhou 451100, China

Abstract: Rutin is a typical flavonoid, which is mainly found in various Chinese herbal medicines, fruits and vegetables. Rutin is a
natural antioxidant with a wide range of pharmacological activities, such as anti-inflammatory, anti-virus, antitumor, prevention and
treatment of cardiovascular and cerebrovascular diseases. Due to low bioavailability and poor water solubility, clinical application of
rutin is limited. The hydroxyl, carbonyl, quercetins A and B ring of rutin were optimized and modified by to obtain rutin derivatives
such as ether, ester, and complex with good solubility, high bioavailability, stable metabolism and small toxic side effects. The structural
modification of rutin in recent years was reviewed in this paper, and derivatives were obtained with excellent properties and significant
biological activity.
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Fig. 2 Synthetic route of troxerutin
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Fig.3 Synthetic route of rutin sulfonamide derivatives
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Fig. 5 Chemical structure of rutin barbituric acid derivatives
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Fig. 7 Synthetic route of rutin benzopyrimidine derivatives

1.2 HEEENEM

R )12 U 5 42 1) 52 2% I [X e 3 R AT ST
RPN, ZRABHE S RIE. ™ T SRR b
B S, AT LSS (AR G871 RS AR
SRR T T AR SRR R A P R AR E

o BEEAFFREND T IR, W5iE
A0 D W i 1 R R N I W AN 1 17 A
SEVE . dHRRIS AL S AIEEHNHE . A TTE S RO
TEEIEERFEIRE, BT RN AR Z], TR
SETT M. MLLZN, HERTEEXT T R A



FEH 2021F10 7 $52% B 20 Chinese Traditional and Herbal Drugs 2021 October Vol. 52 No. 20

© 6417 ¢

A E - B AL, HIXLERgR)) 2 M AE S,
EATRAMR, st ifee, Xiakseteag, &M
Qb PR AN A

1.2.1 2T ZBREE  Mecenas SRR H BEME AL [ W
BRI TT CIRER, VEAE T biE . 4

OH
e .
; e

o o vinyl acetate, 60 ‘C, 12 h, 200 r/min

HO.
C | v, OHe"
o. HO g OH
1
1

propan-2-ol, Novozym 435(40%)

TEPEANE AL S IEE ) o HeB R N 1 SN T
LR IR RNEERS, 5 min 5N H B
Novozym 435 (94720 U/g) BRFRAR 22 L) . 8L
F 60 C. 200 r/min 2K AF M HEFE, (R HIRG A L
RN 120 h g, WRgEte WA 8.

OH
0 O OH

HyC. O~
\"/ vHO ™ Ly
o)

Sa

8 AT ZEAFRHYS RIS

Fig. 8 Synthetic route of rutin acetate

5 LC-MS #1 'H. 3C-NMR ¥¥5, #iE Hbx
WEMRIE58 . SL88 BRI AY) Sa. 5b BIPLAALE
Re K, By 1A 208D B 2R B 4 B A (R PR SR 2 1
XTI LN A B A B 1 TR AR 7 T 4
FIEAE R, AT LLSE A R 2 0 B v 2 i ) 24
JBE, PR SO L R AESE MR AN B B SR
E PR 771,

1.2.2 AT /NNMEEE  Baldisserotto Z5R2E AL T 7
TN, VA T HBUSAEY . g AR
YEM . 183 HPLC ¥ TRE MR 7T, Db k0t
VRIS E R R 0 I v i T A A T 1

P T CHoCL A (0 C) i, 212
IO . iR T 14h 5, BRSESGYH
IR PR . R A WA IEK NaxSOs T4, €
o, R HOBRaMBEE S, 52
EY) 6a, HEJEREE. Bib 59 6a 5T HEE,
M=, HRAAER TR FHHE 18h, 7£0 C
AR TR, IR EYIRIEE KR, BRI
R n, ISARAERSIR CBER IR HK . kPl JoK
NaxSO4 AN, BE, JlE28 R . CHLClb-
MeOH (98 : 2) FeMit, FERA: k7B aiiis 24t

" O
0. 0.
HO. O 0. O OH propionyl chloride/\([)K O ‘
- - .

| OH DMAP, CH,Cl,

0HO OH Q

OH O ¢ o] j/o © 0

ﬁ/&"“
[e)
o OH

CH3

o—L__

[0}
O)\\/ HO.
O/(O o _TEA, McOH
W%/
6]

50 6b, SR CIREE . AT ONRERERIG A R
LK 9.

EY) 6b MPTEMTE S P T AR R, T
SERRMETE LS, XIS MR (R K562 4 A
FURGEAE FH, LA 6b LI T A B HIb Lk
W, LA 6b v LLHIAZEE S R T B i 2 ik
AT LAY 6b MIFURAEYITEYE . BLR KL
FEOTELE, B R A I AR L
1.2.3 T HRAARREE  Pedriali S04 T T 38
R TG, 5 T RIE R BN b i, 18
70 CRHEFE 24 ho LA BR AR IIGE IR RV IBARAE
TR, . BZA A A PR, B
12 2 8-TN - FRER-7K (2022010 1) Wi, 46t
SrEaiftl, FERCEER IR P BREERER A R
PR WL 10

XTI FCH B B e T RS RSN
FRIR TR EE R A B T K AT A7 T 3R A0 R
Fi o 7 T BRAAFR I 7E /K HH IRV AR 3 0 73 100 £,
B A SRR R E I 15 A5, SR T Bk
FR IR AE /Kt BT mid B, (B R AR A 25 4 1)
1o 23 J R 1) g o ok SR A AR

OH
o L,
‘ 0/'50 o
Wk
0]

)

Io) OH O

0]
o o o o
. 0 D 69 o, T

o 6b 3 0

B9 FTAREREES MR

Fig. 9 Synthetic route of rutin hexapropionate



- 6418 » F8 B 2021108 #5238 $208  Chinese Traditional and Herbal Drugs 2021 October Vol. 52 No. 20

OH

i
oH C—CH,CH,COOH

I
o 7 60 —C—CH,CH,COOH
y o]

OH O T 3 o 0
HOOCHZCHZC—C\O O\\C].,,—O o—C~CH;CH,COOH
/DTSN =C—CH,CH,COOH
HOOCH,CH,C glﬂﬁ I
FT 0

10 AT IRSABRERAY & R B Lk

Fig. 10 Synthetic route of rutin succinate

124 7T 2R OIHEEE  Xiao ZFP4IE B 1L
IFGEF MR AR T 5 A T ZRIROIGER. 7
THET N, N RRIR LR AR B 2R AT B
BPEE B, 7£ 50 "C R EL 250 r/min [AERRES] 4 d,
VeI R IR, 2B JERIEEIRYE, BEER -
FIEE-7K (25 :3.6:0.5) e, RERAE s B al
A= B k2 WL 11,

B2 X IO FEE A R T 2 T g (Ta~
Te) . FhELEEAIAT B B B R L e 43 2 37-0-
BRI 5575 T g (Ta~T7¢), W4E(E R 435
TERUT B3] 47-0-BURM OJEHEE T (7d.
Te) o AN A (AR 3L B Sl T AT AT T R
BRAL I 7 . IR EE 0 = T R ] AR SEA 251
BRI REM R AT R . M3 T BT E N A
RN AR, B2 ik R R E TR .

1.2.5 T fRTEREE  Viskupicova ZER252NE T 11
AT REEREE . K T AR RV AT 2-F Jk-2-
TEEH, IO EERACEE B E AR, 0.3 nm 43T
i, 60 CHLFE FiE¥ XN 168 hoJ#id TLC Al HPLC

COOCH=CH,
(QHy)n
COOCH=CH,

I B S SRR BE o A B 2 AN 7 7 25 LB S
HAZREN, TR OBR-HEE (7 13D Yeli, g
RO E, CREESS, [aakE. & TR
FR TR 14 U 2R DL 12,

KIS SRR, WEEBI T T, REF T
T RISURALRE ST, ARSI T BRK AL g
TR E . BEE BRI T B (A Cre 21
Cis)» FRAVFACRIZETERAR. 7 T HENiIR IR 1045 14
VAR T R A R T B PR L 5 B, AT A
FRAEW], AE BRSO 1 4 PR B IRAL .

A AR 5 SR A AE 25 Ao B A B o B AR
BT IME T AZIBAT IR . EAN S ke
A RMIPIREE, PUATA] LUAR T BRIE PR 51
I A AIRAERE A B b 2R P A i ot 4
AR T HR TR R 1+ BAT S5 g o S 2k
AR S B AL NI BE AT, R A BT 2 1
FIFFAETRT A6 g B A 0 e A B A
P61, TR B, AL T R A= 40% i
JiE A A SR, T T 15%. 25

0
7d n=2 mQCO(Cﬁz),7COOCH:C

Te n=4 CH;"H,

1 AT TRERCHERE S RRERZ
Fig. 11 Synthetic route of vinyl rutin dicarboxylate



FEH 2021F10 7 $52% B 20 Chinese Traditional and Herbal Drugs 2021 October Vol. 52 No. 20 * 6419 -
Cy~C iR TR OH
PR A 0
8a R=CH,CH,CH, mﬁ% R
8b R=(CH,),CH; 8¢ R=(CH,),,CHj 0 o T
8¢ R=(CHy)sCHs  §h R=(CH,),(CH, CH,
8d R=(CH,)sCH; 8i R=(CH,);CH=CH(CH,),CH, 0
8e R=(CH,),(CHj3 8j R=(CH,),CH=CHCH,CH=CH(CH,);CH,
8f R=(CH,)12CH; 8k R=(CH,),CH=CHCH,CH=CHCH,CH=CHCH,CH
12 AT RRBAERBERY & Ak B2k

Fig. 12 Synthetic route of rutin fatty acid ester

Bon, LAY 8k T AT B, TR AL
SRS 993 arCo Ji LA 0 55 R R AR
1.2.6 7~ TG ERRE WU/ Ca?*-ATPase
TN Ca> AR IR N A S, AT 4 5 41 i 4
BT I FE - Rodriguez Z528145 1 7™ T 464 DU 4 R
s (B 13D, B B s 2 FALH . 5
FOTAREG, JERREBEG R IE T A AP E A R BT
H S PE, FEAENR TR/ 5 15 B . BRI
TEPEREIE A AR RGN, X AT REEBE A B
IKPEIESRIGVER o« 25 T AR DU ER S vT 3@ i Ca?'-
ATPase yE T, 1E R85 S @B IITRTH @
NEWTERIISENRIEF, 7 T AR A VUM RR TR N 22 2R
B EBEIEIF, AR E . 7T A DU R
OH
HO 0 O oH
7 B

OH O (]

OH
mO NN
CH,
O

13 ATENEEREN L FER

Fig. 13 Chemical structure of rutin arachidonic acid ester
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Fig. 15 Synthetic route of rutin-zinc (II) complex
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Fig. 20 Chemical structure of rutin fucoidan complex
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Fig. 21 Chemical structure of rutin polymer
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