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Abstract

Rhein is one of the active ingredients of traditional Chinese medicine aloe and rhubarb, and con-
tains planar 1,8-dihydroxy anthraquinone structural units, with poor solubility and low bioavai-
lability. In order to improve its physical and chemical properties, improve bioavailability and find
new indications, domestic and foreign scholars have conducted in-depth studies on rhein deriva-
tives. This article briefly reviewed the synthesis of rhein derivatives and their biological activities
in reducing blood sugar, anti-inflammatory and anti-tumor.
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1. 5|8

RERAZR, B/ ZERLASRSEZMED 200, BAESUREE. SURE. JiR UL
BEVA RS EE R (1] [2] (3] [4]. MEH B, REERREA-FHERN 1,8- —F A IR M o, BEA L
FRMIEIEVERT[S] [6], HAFIRIIF IS5 DL EE M R A AE R | AfedE . 8 ROFedkAn 3 (73t S BUZ i &
Vi EL 22, WA BEAR . Sk, WU GO T B KB IRRAT A M A B R, S A= A B
RIHTIERE, THEE SRR 1 ARFE . 8 AR 3 MRILHEATEMA7], LTS3 By T 1 (1
T2EY. (A5 —3RA02, BERTEIR 1 AL AN 8 7 ARtk Z AL J5 15 2 W L 19 K 3 FR WU H ], Diacerein)(45
FgnlEl 1 FroR), AERIRYT B IR R A C AR RORR BT, IR A AR A A SRR T A (7]
8] [9] ASCTRIEL LA T KB MRATEWI 0 0L A B IUWE 31 2 VAL it 0 55 5 T 110 A= 3 PR Ut e
2. REMEEMNARRITEY

Y, EB81AE N LUK BEA, B IR & O IR-IARAT A, BEMLEE 1 (L 2).
FERE PRI B/ AR BRI R RT AU 430 3 RORIEAT A OGRS, X LERTA ) R I H B
BRI O T B A VIR SR 2 e, SeR AT AR AR L EE  Zha (10155 A HIBR T 2 TBSCI

Diacerein

Figure 1. The structure of Diacerein
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I RERR B LA R, HRERIR A 2 A 3, RIGTERMESME T 5 &M R g A, 153
EIE 20K 3).

E HepG2 4l MR AY I BRI 27 W 1 e I e 46 SR R [11], HIX APk ¥y 10 mg L™ B,
HepG2 4t W 50 27 478 1Y) R 800t RZE K 3 R 7E MR [RIVR B2 R HepG2 4H W IS 22 B (1 B8 1 BT 7t il
HESEH ClogP AT HLRIL, FHALEY) 4(ClogP = 8.924)FI{L A 5(ClogP = 9.938)% % [ 4H A Tk
(ClogP = —1.633) A &M 2R XL U, —J7 5 AW TBS ZEF AT DL HARK 2R3, %
SR, AT AR B R — DT, 53— 5 T AR BB M U A B P B RR A )
I, T B A v L P A

T, N T BRBEETE R MR Z5Y), Zho[ 121558 NBCAR: G0 ROR AR EL, 7EBHZ B I N At AL ],
R HA P IUBETE? AT RAREE 3 (Emodin) N R, 7ERIEBREIZ 6 L5l NFéadt, BitHFEm
THAEY 21-25, USATGR S R LAY, BARE kg an sl 4 Bror[12] [13], B R E?
KB F N BHARFIAS [F) A R R A4 T S B 2 S R4S B A9 6-10, SRS AERMESRAE T, (&)
6-10 F1 ZFRET [ NiA5 2 & Z R EIE 1L &4 11-15, 5o L S -7 15 21k &4 21-25.

TRIEINE A 21-25 K o5 A HE SR B R I VERIE SRR [12], BTA A PR B A AR A
MUKIE S 100 mg- L' I, 4 A4 21 RS9 22 B0t HRZH K B 325X o 3 7 W Ve A0 6 (040 o1 AT T v
HREEMZ, &IEFERARNIEEY 23(Ki = 60.6%) %R DL H Bt imEnETE, 2 K RK = 23.6%)
3 5, Mtk & ) 24 AULAY) 25 FI0E FH SOZMETIRES, 1 I BUAQ I A B KRk 14 A BA S R
XML IR, REREE, XOREBREHZ I B TR E, SNSRI, AR T s
R, B AR AR B E T . AR, BEE SN REE R, (&YX o5 & ek B
(1 P A BE 2 s, E SRR RO T 8 B, FLHRIAE A SOZMEs[11]. 1X B85 130, M5\
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Figure 3. Synthesis of compound library 2
B 3. LEYIE 2 B

OH O OH OH O OH OAc O OAc
O RBr/NaOH O‘O Ac,0/PyH O‘O
O‘ P YrwrYad 73%~94%
oH 84%~90% OR I OR
I I 0
8 0
Emodin 6~10 118
OH O OH
OAc O OAc 21 R=n-Butyl

KMnO,/TBAB O‘O _NaOH/HCI O‘O 22 R=n-Hexyl

R 0/, ! 0, —
41%~62%  [ooC or 2%7%% pooc | or 23 R=n-Octyl
1 24 R=n-Dodecyl

O
16~20 21~25 25 R=n-Hexadecyl

Figure 4. Synthesis of compound 21-25
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3. AMKFEENRRERITEY

W R, KRS EA B ERHARIETE, Owton [14]1458 N FWI LUK N BHA, &it& IG5
R ERATAEN . AR KR RS 255 I 2 RBEERI 1,8- i AL, 5 57 B 55U 71
RFEMEED 26(14] 5), 5 XSS AR L AT DU B4 St RAEH, (HX R E R A BE#E[14]. AT "
R CA_F R f, Baxter [15]%5 NYEKHER 1,8- 250 BT S5 ME 1, iH& B — RV KR REERATEY
TIGER R, ED 27(8 o) RIER SN RE, FILERE, FEIE T ERN N AH R oo A iR
[N 2 =) 7B s R P N N ER S S P R = R NI N TSR S LA =P St e PN 1D 2
REEONERAM, IR RRANE S APT R 20 HEEE, TR R R G, & A2/ S E 3 F0
WEYE 4. BAEGHERZ N 7 FiR[16] [17], B REIRLE T CWA IR SIS 269 28, 285
H5RABEKMZEEN=1, 2, 3)NEFMLEY 29-31, FEEAERMESMET, /L&Y 29-31 IR S AHT
RAEBAS R EWIE 3, WEYIE 3 ML AWE 2 LB S 2k &Y 4.

TEMAMEVENR 2 SRR B[ 16], WEYE 3 RULEWIIE 4 HRIFTA SN HAPGRZBE ) #A —
SEMIRISRE /1. 4570 Eh 80mg I, L&) 32 FILED) 33 XF HAP [MIRIBCRIGREE H] 70%, RILT RiF
R R M . FEAR TSRS R, KES &5 BRI K 2 SRR R PR AR, k&4 32
A 33 KL RAEFABCAR . EA—RIZNED 32 PR BERH AR T W FE, xeess fOyFF
RSB R IR T % .

4. EMMEEMNARRITEY

WHFt s, KEREA € MPUMEETE, XEESPEPRN 1,8- AL B R 45 .5 K[18].
Yang 58 NKE R BIR 3 FLARBE A S, Wit IR G R 7 /NIBEAL &P 5 (191, DAYIS B A SR
EPERAC G . BARG BRI 8 FraR[20] [21], B PR SRR AO M MR AN — N ERIE 3tk 1350

Figure 5. Compound 26
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Figure 6. Compound 27
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Figure 7. Synthesis of compound library 3 and 4
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Figure 8. Synthesis of compound library 5
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UbAh, Huang [221%5 MoK KRR 3 A7 R 5@ FR L MG BB AT AE (L BP0 E 6, WK 9).
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38 AR [RI VR P KSR HeLa 4UARKRIMEIVER, HApb&4) 40 fEIREEN 100 pg-mL ™' B, il
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I R SERRATAE AR T = B S
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41 1) LogP fH A /N FRERR, VLS 41 FI/KIEH B T K. (L&Y 41 X8 IR MG-63 4
BRI 45 SRR 0, AL A4 41 51 AR MG-63 21 B (o # 44 F B 2 o T AR RD IR B2 1 KB IR X MG-63
AR AIAMHEIME, A Al RE R RN G N K M R 158 T4 &5 DNA BRI EAEH, AT & efug
T
5. REERE
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BTSRRI T R RIH LLT AE st TSR0 i T HARR R -1 T 4544
SEACES ML Z, YRR, (5 DA B R AR I S B iR 97 B % 1T R 251 © A8 SRR
Efie I, BATRBEANARRER ARG VEL KRRV B, w5 R, ERERATHE PRI
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