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Research progress on synthesis and activity of andrographolide derivatives
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Abstract : In recent years,many research groups have carried out a large number of experimental studies based on androgra-
pholide as a lead compound in the development of antitumor, anti-inflammatory , antibacterial and antiviral drugs. In order to
provide some guidance for the further research and development of new drugs based on andrographolide, this paper systemati-

cally summarizes the research progress in the synthesis and activity of andrographolide derivatives in recent years and reveals

their structure-activity relationship.
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Fig. 1 The chemical structure of andrographolide
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Fig. 4  Structural modification strategy 3 of andrographolide
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Fig. 6  Structural modification strategy 5 of andrographolide
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Fig. 7 Structural modification strategy 6 of andrographolide
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Fig. 21  Structural modification strategy 20 of andrographolide
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Fig. 22 Structural modification strategy 21 of andrographolide
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Fig. 23 Structural modification strategy 22 of andrographolide

DIAD = Diisopropyl azodicarboxylate
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Fig. 24  Structural modification strategy 23 of andrographolide

1.3 mEFEE

2006 4F, Fan 207 DLZE.0 3 NS MY, Sk
WE LRI AR B = 2 B 20O N B (62) ,
PR LI 25 3% 7k ROV AN 7 R ik 81% il
TR TEPESES R I 62 FEA i Uk B T XA

(o} o
HO“'%O AcO“'%O
Pyrldlne

25 FILENBEHEEIHRRE 24

Fig. 25  Structural modification strateev 24 of androeranholide
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Fig. 26  Structural modification strategy 25 of andrographolide
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Fig. 27  Structural modification strategy 26 of andrographolide
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Fig. 28  Structural modification strategy 27 of andrographolide
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Fig. 29  Structural modification strategy 28 of andrographolide
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Fig. 30 Structural modification strategy 29 of andrographolide

2018 45, Li 257 DL ge 0o P 1 0 JFORE, 1 S8k
C-3.C-19 JZIEfri ke, J5 @ ad kL S Ak B o
FDIATF R4 A IR T — 51 1455 b &
Y, A S WL 31, JE A O e & B4 A 4 109
110 BAT BEFIOTRTE. MIROE R £, C-14-55 4

o)
HO“'%O

2,2-Dimethoxypropane_ Anhydrous THF

FER] LIRS BT B TR, C-19-58 3 Z BRI AR KBEAK T
Xt R AT e R < B €0 g oKt 1 490 o 9% 7%, C-3 -
FeAoy C-3-BaR Pt B i PR R AN K, 14- (8- k4
5 R — MR YU 2SR

o)
ArO"’%O

MeOH/H,0

=
HO 1

(0]
O (¢}
l/N ’%

A DCM/PPTS Phenol, DIAD, PPh; PTSA/20 °C A
HO HO" X H

AcClI DCM

P

HO

0
o 0
oyt

PTSA

HO™

109 DIAD = Diisopropyl azodicarboxylate

? A TEA/0°C  Dess-Martin periodinane MeQH/40 °C - -
Fo Qg OJ/%\q

® .4
HO™ 110

31 EOERNBEERNESHIEHRES 30

Fig. 31  Structural modification strategy 30 of andrographolide
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Fig. 32 Structural modification strategy 31 of andrographolide
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Fig. 33 Structural modification strategy 32 of andrographolide

®1 RFETROEE
Table 1  Evaluation of anti-adenovirus efficacy
015 . e ke e RATHCK
Group Curative rate Improvement rate Invalid rate Total effective rate
ZH 1 Group 1 50 36(72% ) 11(22% ) 3(6% ) 37(94% )
20 2 Group 2 50 28(56% ) 10(20% ) 12(24% ) 38(76% )

2017 4F , Feng' " BEALIG 100 44 B 7 HINT 7 jak
SRR A AL, A 1 8 B R R STR IS L
AR A 2 HRFLIEK T, EE2iRYT 5 Ka, 400

S G AR ST T 80 901 1 SR (500 32 P T i
) 1) — 2R 7 SO g, X 3 T 5 5 A R i
) FLA P A HIND s 8 150 (1R 2) .
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®2 MEAE HINI REFSTOEE
Table 2 Evaluation of efficacy against influenza A HIN1 virus

45 N AR TR BARE
Group Effective rate Invalid rate Total effective rate
21 1 Group 1 50 50(100% ) 0(0) 100%
24 2 Group 2 50 46(48% ) 4(2% ) 64.5%

2017 4F, Li 251 BEHLAG 102 4 8 45 R K 4y
P41 SR FE R AT 4 2 18I 16T LRl
RS TS E R SR, E LRI S ~T K, 4
B8 Gt RN 2 R PR BRI 2k K

B BB R KRB D TAH 1B, I XRWZFOEN
Pfied (L) B D08 B a6 1, H WA R %
P 3) .

R3 REBEERFETIOLEE

Table 3  Evaluation of efficacy against dengue virus

015 ) BT FEARH % F A B R
Group Days of fever Days without symptoms Days without rash

21 1 Group 1 51 3.26 £2.15 5.56 £1.37 4.96 £1.43

21 2 Group 2 51 2.47 £1.58 5.12£1.29 4.12£1.52

2017 4£, Nie 25 5@ 456 62 491 )L 3 I W% 45
SR EEHT 2 BB LEENL 23 Sh VA 4H AOeE B IaREe , 40 1 45T
FIELE AR, 20 2 v ) 2 R - S (280 35 N e ik

W) , g et KB 2 LRI AR T A
1 REL, X3 200 3 P9 R 6 ) LA B I T8
TERTETE(ILER 4)

F4 FIFERGER ST ROEE

Table 4  Evaluation of efficacy against respiratory virus

a1 . Pk AR K R
Group Curative rate Effective rate Invalid rate Total effective rate

#f 1 Group 1 31 11(35.48% ) 12(38.71% ) 8(25.81%) 23(74.19% )

2 2 Group 2 31 21(67.74% ) 8(25.81%) 2(6.45% ) 29(93.55% )
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SIS Bk 55 SR8 0 A , 2 2 = T g 0 44 5 )

I, 230322 PN 114 T DAY T B2 0 A 8g 1 1 1) S
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Fig. 34 Structural modification strategy 33 of andrographolide
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Fig. 35  Structure-activity relationship diagram of structural modification of andrographolide
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