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Advance in studies of flavonoids against HIV
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Abstract: The review studied the advance of flavonoids and dihydroflavonoids against HIV/AIDS, discussed the
relations of the structures and the activities against HIV, and provided the references for the further studies and
development.
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3% 0 B PR IR A8 1 B A R BR 47 4 JE ( Acquired Immuncdificiencysyndrome, AIDS) £ 20 t 42 80 4E 4 % B — Fii5 B 1
ERERR, HEBAER, AMXEERMBITTE, SANIEERZ A BRBIENRAREZ". § 1981 EEXERREH
AR ALK, LERENRSHAESE, HRRNERABEE, B AEHOET K, RER VRN LT ERM
SEE FEBER, BAR LERSBRATRKENALD A MA#GHR, AEAETEIRIFRYA HIVAES. &R
FHEA A5 EE B (Food and Drug Administration FDA) EEMHAET 14 AT E AR HIV A FIREK, HiX &
M HARME HIVRETAEARE LXK HIVIRE, HEAMH GG BBEAN~ERAH SRS ZMER RBEHE
ERASRANIMNBRNER ARAXR=HPIRE LN HIV EHELEYRATYREEMERIFRMEEFEMIE
WIERM SR ES R, ERB 100 BRXREEYAFRHIVERE, ENSBRTHRR SR HE . FLE KL 9K
Z BEITEAEILGFERI¥E BEMERELSIR HIV EHEFRERE—Gk, UEAR#E—STRAF LR E
&%,

BRIt HIV YRV ES T ERPESFERE E08, BB L Hh ¥R REEFRVES, AN EHLERE XY
BRZ—,E45 FDARIMEN 14 HIEKEY, F 7 HEXENHA, BEBRRAB AN HIVEYEAELS F2HFAR
MG FHEFEEXMHMNGTR. AR YA HIVEANEA T ERSARBHESE.

1 FHEEELEHMHIVIE

HA ¥ Ono K ZF- AR £ HE ML S W#ITHR HIV B ET B, ERERES K (Baicalein) TR E H 2ug/
ml Bf, X HIV B3 ZEH 70 % A MH R, 5 TR ZE LG YR HIV #EERAL, 11X HEE T 8 (Quercetin), HEE

RN B M :2002 - 04 - 27

X22MB . AR XitwmE

EERT EER(1973-), B, MEHRA, FRERHAYFRFELE, TENFXRGYWHRR 4B SHEEMEL
BT


http://www.cqvip.com

84

i FC W 3 oF B o 3t

D000 http://iwww.cqvip.com|

2002 4E

{ Quercetagetin) , 1§ % A (myricetin) 2}, R LKL SHIA HIVEES B-F C-2 M C-3 ZRMBFLERBANEBR A-F C
~SHC-7THREBRERARA —EMNEE HEXILEYNHREEEXETIRL
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Table 1 structure and activity relationship of flavones
Compounds R, R, R, R, R Ry R, Ry ECsy CCs SI  Reference
Flavone(1) H H H H H H H H 50 68 1.4 3
3-Hydroxyflavone(2) H H H H OH H H H 13 17 1.3 3
7, 8-Dihydroxyflavone( 3) OH OH H H H H H H 10 14 1.4 3
Chrysin(4) H OH H OH H H H H 5 14 2.8 3
2"-Chloro-5, 7-dihydroxy flavone(5) H OH H OH H Cl H H 5 17 3.6 3
3".Chloro-5, 7-dihydroxy flavone(6) H OH H OH H H Cl H 4 14 3.5 3
4’-Chloro-5, 7-dihydroxy flavone(7) H OH H OH H H H Cl 4 16 4 3
4’-Fluoro-5, 7-dihydroxy flavone(8) H OH H OH H H H F 4 13 3.3 3
4'-Bromo-5, 7-dihydroxy flavone(9) H OH H OH H H H Br 5 21 4.2 3
8-Nitro-5, 7-dihydroxy flavone(10) NO, OH H OH H H H H 12 12 1 3
6, 8-Dinitro-5, 7-dihydroxy flavone(11) NO, OH NO, OH H H H H 372 372 1 3
8-Amino-5, 7-dihydroxy flavone(12) NH, OH H OH H H H H 11 34 3.3 3

H:ECsy CCsfI84L uM

MELHUEY BEEREAELRE BERLEYNEENEE EEY1 5 2-9 B, ke 1 HEEKAEHS
NREHESOMBEHOERR Y2 53 -9 L, &Y 2 E 3 UA MRS, FHEREK Gy 3 -4, AMERIER,
ARBERAMERRE, HEHEAEEEER A LD 4 BHERBEER, BITrHERAN 9, BHHBREE AR C-5,C-71
HHIVEEBRAIER EWS5-7T,ARC-5,C-7TuEBRERR, CHFERRTFRAN, BHFALRK, HRFEI-5EH;
& 7-9, CHAE AR KGR FEAN, BHETHARAKEETH T, FHERXNDMIFRASE >R ; BG4 15 -
S EMERCHIMAEIE TG, BREHTLFK, BEEHEAT LEH 10-12 54 -9 KB, AR LB
ENAFERAN, BHETR, HRARE N TRRAL.
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Table 2 structure and activity relationship of compounds 12— 25

Compounds R, R, R, R, R R¢ ECs CCsp Reference
Apigenin(13) OH H OH H H OH 9 35 3
Baicalein(14) OH OH OH H H H 5.6 - 1,2
Fisetin(15) H OH H OH H OH 122 157 3,8
Kaempferol-3-O-a-L- OH H OH O-a H OH >100 - 4,5
Arabinopyranoside(16)
Quercetin-3-0-(2"-galloyl)- OH H OH O-i H OH 18.1 - 4,6
a-L-arabinopyranoside(17)
Kaemferol-3-a-L- OH H OH O-f H OH >100 - 4,7
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Compounds R, R, R, R, R Ry ECs, CCsy Reference
rhamnopyranoside(18)
Kaempferol(19) OH H OH OH H OH 64.7 - 8,9
Quteolin(20) OH H OH H OH OH 10 16 3
Avicularin(21) OH H OH O-g OH OH 25.1 -
Quercetin-3-O- (2", 6”-Digalloyl) OH H OH O-k OH OH 24.2 - 4
-B-D-galactopyranoside(22)
Quercetin-3-O-3-D- OH H OH O-c OH OH 64.6 - 4
galactopyrancside(23)
Quercetin-3-a-L- OH H OH O-f OH OH 75.2 - 4
rhamnopyanoside(24)
Quercetin-3-0-(2"-galloyl)- OH H OH (OX] H OH 27.9 - 4

3-D-galactopyranoside(25)

¥ :ECsp CCsoRY BN uM

MER2AUEL, &9 13-15, RRAEFETR LS ERAMEHERE, BBGEEAR, sHEHEER K, LEY 13-14,A
BC-5,C-TRHASRAENERE, AHELEY 14, AT C-6 SHBEN, LEYMEEFEHIN,BELEEX1LEY3
—12FRIBH, 4 AR C-5,C-7 UAERERAN, mERE BRTUEMEFERLEYEEBUTEE A K C-5,C
-7 kAP 16-19 5 13 H3E, % B LA A B E B BBURET, BN B TR, (L5 20 - 24, E— R £ 5 & B FFEL
REARE, FHH A>T > 98 XHKIHE B F EMEFEH e RERBA, MEETR.

I EW26-3THHRSESEXE

Table 3 structure and activity relationship of compounds 26 — 37

Compounds R, R, R, R, R Rg¢ R4 Rg ECsp CCsy Reference
Luteolin-7-O-8-D H O-d H OH H OH H H 112 72 10
glucopyranoside(26)

Acetate of 26(26a) H 0O-¢ OAc H H OAc OAc H 8 37 3
Baicalin(27) H Ob OH OH H H H H 6 6 3,10
Apigenin-7-O-8-D- H O-c H OH H H OMe H 61 115 3
galactopyranoside(28)

Acacetin-7-O(6 rhamnopyranosyl)

-B-D-glucopyranoside(29) H O-h H OH H H OMe H >231 >231 3
Quercetin(30) H OH H OH OH OH OH H 132 -132 3
Quercetrin(31) H OH H OH Of OH OH H 38.5 - 3
Rhamnetin(32) H OMe H OH OH OH OH H 28.7 - 3
Robinetin(33) H OH H H OH OH OH OH 1.6 8
Morin(34) OH OH H OH OH OH OH OH >331 >331 3
Myricetin(35) H OH H OH OH OH OH OH 35 -69 3
Myricetrin(36) H OH H OH Of OH OH OH 10.3 - 8
Quercetagetin(37) H OH OH OH OH OH OH OH 0.1 - 8

£.ECsy CCsoBYH LN pM
MEITUFE LEW26 EHERZBUEEER 26 FHEIARMERABTER w27 5L 24k&H 4 1L
BARC-7TH EMEBERERAEE R R BB R EERME LAY 28 -29, AR C- 7T IBRERR, FHEHREB
K, EERAEY 29, BH — M HRHBERAB, LEWILTFRFEN, LB EW 30-31,35-36 TUEH, Y BH LY
ATREERAREEER RS ERA R E SR LR AW 34,37 TAE L, MEBEAE A C-6 {ift, AT L&Y E
YRl B T8, 4B RAE AP C-8 (IR, k&Y /LR AEH.

2 “EFEEXMESYR HIV G
£4 LAY IB- 02 MHKEERELR

Table 4 structure and activity relationship of compounds 38 — 42
Compounds R, R, R, R, R ECsp CCsg SI  Reference
Flavonone(38) H H H H H 58 45 0.8 3
Galangin(39) OH OH OH H H 28 44 1.6 3
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Compounds R R, R; R4 Rs ECso CCs SI Reference

4", 5, 7-Trihydroxy-flavonone(40) OH OH H H OH 92 294 3.2 3

( + )-cacechin(41) OH OH OH OH OH >345 >345% <1 3

Hesperidin(42) O-h OH H OH OMe >164 >164 <1 3

H:ECsg CCooyH N uM

MEATLUEE, L 38- 2 BT _a®RAL e 38E5F 1LEWLILEMI0E5R 2 LEW I K, ENIME
FIMEF BHRALAEANE, AWM BIFC-2,C- 3 ZHMABRBNE, Wigthim, RZEMK, XRHRBALEGYHIE
TESAIATREE B3R C-2,C-3 Z IR BN,

XS BV B-2HHRREEEXE

Table S structure and activity relationship of compounds 43 — 52

Compounds ECyy CCs Reference Compounds ECsyy CCs¢ Reference
Morusin(43) 2.9 - 10 5-Deoxyglyaxperin(48) 11.5 - 11
Morusin-4’-glucoside(44) 7.47 - 10 (-) Epicatechin-3-O-gallate(49) 1 13
5-hydroxyneobavaiso 7.6 - 11 2’-hydroxyneobavaiso 22.3  40.8 11
-flavanone(45) -flavone(50)

Sandwicensin(46) 2 7 11 3-O-Methylcalopocarpin(51) 0.2 3 11
Sweritifraneheside(47) 30.9 - 12 Kuwanon H(52) 1.95 - 10

7¥:ECsg CCsqB{IA uM

MESTTLUEL, W 43-44 BTERELHBTEMHAR CH 4 LM ABBERRRELERAE® T LEW 46,50
RTFESRAHEEMAR CH 4 EMERBERARFEERAESR.

ZEpR, BRRLAEERLTEEATRN C-5C-7RBHF C-2,C-3 2 AR EMNE. &F AKC-5C-7
FRARMH C-6 L ARERMAN, e ERARAE BRSE LW A HHEE W2 XA BHK C-3
ARBRAER, WL EHEE TR AR I TTTUEY, B SN EEREERAYSE.

3 & 1B

HENRFHARTL ARREATIRATRGB R AIDSHYCELR ZAR. HALENCANBRA T EHER
HRRFAHIVAEEY, AR -EESUEMHKANR HIVELE G R AN BESFABRETHNRBNEEER &
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EHEANZAFECANDIENFEENSE, HEMFELVHAPRENHTLANA EAFRENSY TS AALI—-RKR
RUEEEFHY B LEFRAEFAR, REFOEEY R, REXAITHFENRITHETAHH, A ALE HILE AIDS
fify thi 7 B TR
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