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Research progress on iridoid compounds in plants from Rubiaceae
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Abstract: Iridoid compounds have wild variety, including ordinary, split ring, dipolymer, and other types, which are found in various

genus of the Rubiaceae widely. It has the functions of antitumor, antidepression, anti-inflammation and cell protection, etc. This paper

reviews the research progress of iridoid compounds in plants from Rubiaceae, which provides theoretical supports for the application

breakthrough of chemical constituents.
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Table 1 Mainly Rubiaceae plants containing iridoids
i &4 LiER B T4 fEEA
Al HEE mEH®R Hedyotis chrysotricha (Palib.) Merr. 4B
A2 EP H. diffusa Willd. 4ot
A3 EHEL:S H. hedyotidea (DC.) Merr. E-NU
A4 A A B 5 H. corymbosa L. A
AS FAEEH B H. tenelliflora Bl. AL
Bl W7 E KN T Gardenia sootepensis Hutchins. . R
B2 e+ G. jasminoides Ellis . #
Cl EER S ERRR Morinda officinalis How R
C2 L M. citrifolia L. . 2
C3 EEE M. tinctoria (Roxb.) JiE!
Cc4 ISR L M. morindoides (Baker) Miline Redh. M. %
Cs5 Ze [H L g M. coreia Ham. . 2%
D1 KE1E)E KK Adina polycephala Benth. E- NN
D2 7K @11E A. pilulifera (Lam.) Franch. ex Drake E-NU
D3 gk EE A. rubella Hance E-NU
B AR (RSN Canthium subcordatum DC. EN:4
F TR E B R Emmenopterys henryi Oliv. . &
Gl Evk N 3 ETH Galium verum L. o
G2 AR G humifusum Bieb. ol
G3 R S B G mollugo L. 4o
H T8 TefEAE Ixora chinensis Lam. E SN
I HTERE HT & Luculia pinceana Hook. ES
n EM-E&TEE K41t Mussaenda pubescens Ait. f. R =
J2 B EM &1 M. divaricata Hutchins. . 2
13 HH41e M. frondosa Linn. RN
LR Lig Nauclea officinalis (Pierre ex Pitard) Merr. =
L Eipiaes ZiVia Neolamarckia cadamba (Roxb.) Bosser 1y 4
X R X R Paederia scandens (Lour.) Merr. AR
N gy )= ITpayi Randia spinosa (Thunb.) Poir. HBE
o) AR B A Lasianthus wallichii (Wight et Arn.) Wight var. wallichii 1R
02 BRI AR L. fordii Hance. W &
P1 YA Bl I YA Saprosma merrillii Lo. ESUE
P2 LR e AR S. scortechinii Bl. E- S N N4
Q e )E e Scyphiphora hydrophyllacea Gaertn. E
R B OE AL O Tarenna attenuata (Voigt) Hutchins. EN S

NTCINEERLE 1, RN BB H7E C-6. C-7. C-8
s, BUCHEE ETEONREAER L, C-1 A0 5Nk
B, B KA C-4 i
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Table 2 Ordinary iridoids in Rubiaceae plants
G R TR SCHR
1 2B PR IR Al. BI 12,21
2 HEWEHR N Al 2,5
3 hedyotoside Al 3
4 EWEFR A3, P2 14,65
5 KOBETERR Al. A2, A4. CI. C2. P2 1-2,7,16,34-38,45,65
6 hedyotideaside Al 3
7 6B-FRIHE B Al 1-2
8 teneoside A A5 20
9  E-6-O-p-methoxy-cinnamoyl scandoside methyl ester A2 8
10 Z-6-O-p-methoxy-cinnamoyl scandoside methyl ester A2 9
11 SR K. AI. I. L 1-2,50,55-56
12 J8BR R H B Al. A2. A4, B2. G3. N 1-2,11,16,25-27,46,61
13 hedyoside Al 1-2
14  chrysotoside Al 3
15  E-6-O-p-feruloyl scandoside methyl ester A2 8
16  Z-6-O-p-feruloyl scandoside methyl ester A2 9
17 E-6-O-p-coumaroyl scandoside methyl ester A2 8
18  Z-6-O-p-coumaroyl scandoside methy] ester A2 9
19  harpagide A5 19
20  harpagoside AS 19
21 diffusoside A A2 10
22 diffusoside B A2 10
28  6'-O-sinapoyl geniposide B2 23-24
29  6"-O-trans-sinapoyl genipin gentiobioside B2 24
30 K LB EHTR TR A3. N 15,61
31 e rH DI. GI. M. N 39,47,60-61
32 10-O-benzoyl scandoside methyl ester A4 17
33 10-O-p-hydroxy-benzoyl scandoside methyl ester A4 17
34 10-O-p-coumaroyl scandoside methyl ester A4 17
35  6"-O-trans-p-coumaroyl genipin gentiobioside B2 24
36  6"-O-trans-cinnamoyl genipin gentiobioside B2 24
37  6'-O-trans-p-coumaroyl geniposide B2 24
38  6'-O-trans-p-coumaroyl geniposidic acid B2 24
39  10-O-succinoyl geniposide B2 24
40  6'-O-acetylgeniposide B2 24
41 JRI-2-(4"- R FRBLAE B A )- K AR TR B2 29
42 -2 (47X Fe A A B A )- B AR R B2 29
43 JeMHEH B2. H 27,49
44 AR TH B2 27
45  11-(6-O-trans-sinapoyl glucopyranosyl) gardendiol B2 24
46  10-(6-O-trans-sinapoyl glucopyranosyl) gardendiol B2 24
47  (1S,4a8,68,7aS5)-1,4a,5,6,7,7a-hexahydro-6-hydroxy-7-methylene- B2 27
1-(O-B-D-glucopyranosyl)-cyclopenta [c] pyran-4-carbaldehyde
48 10-0-4BE R e T B2 24
49 HUJeFH-1-0-B-D-5 4 S WE T B2 25
50 5UJEFAF-1,10--O-B-D- ML I A A R B2 25
51 e P-13- el —p5 B2 25-27
52 6-HAAE S LR BT IR Y R B2 2531
53 HjeFr B2 28
54 e rHR A2, A4, B2. DI. G2. H  7,16,18,30,39,45,49
55 METH Bl. B2. DI 21,25,27,39
56 ixoside D1 39
57 ixoside-11-methyl ester D1 39
58  11-methyl forsythide D1 39
59  7B-hydroxysplendoside D1 39
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60 KM EIEHR D1 39

62 plumieride B L 57

63 LA M 59

73 7B,8B-F-80- —E AT JE T B2 31

74 8-epiapodantheroside B2 31

75 galioside B2. G1. N 31,47,61

76 gardenoside N 61

77 8- FH AL 71 i 24 Y B2 31

78 gaertneroside C4 37

79 acetylgaertneroside C4 37

83 dehydrogaertneroside C4 37

84 dehydromethoxygaertneroside C4 37

85 gaertneroside acid C4 37

86 methoxygaertneroside C4 37

87 epoxygaertneroside C4 37

88 epoxymethoxygaertneroside C4 37

89 morindolide Cl. Gl 35,48

90 morofficinaloside C1 35

91 morindacin C2 33-34

92 60-hydroxyadoxiside C2 33

93 yopaaoside A C5 36

94 yopaaoside A pentaacetate CS5 36

95 6p,7p-epoxysplendoside C5 36

96 yopaaoside B C5 36

97 yopaaoside C C5 36
106 Bk D2 41
108 shanzhigenin methyl ester E. Q 43,68
109 1-epishanzhigenin methyl ester E. Q 43,68
110 linearin E 43
111 1-epilinearin E 43
112 mussaenoside E. J1 43,51
113 shanzhiside methyl ester E. Q 43,68
116 humifusin A G2 45
117 humifusin B G2 45
121 a7 H T S B 2 52
122 a4 H S B 2 52
128 daphylloside G3. Ol 46,62
136 paederosidic acid P1. P2 64-65
137 tinctoroid C3 38
138 scyphiphin A1 Q 67
139 scyphiphin A2 Q 67
140 scyphiphin B1 Q 67
141 scyphiphin B2 Q 67
142 scyphiphin C Q 68
143 hydrophylin A Q 68
144 hydrophylin B Q 68
145 tarenninoside A R 69
146 tarenninoside B R 69
147 tarenninoside C R 69
148 tarenninoside D R 69
149 tarenninoside E R 69
150 tarenninoside F R 69
151 tarenninoside G R 69
152 citrifolinin A C2 70
153 citrifolinoside C2 71
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COOR
HO COOCH; HO,
Y R COOCH;
X
O
0]
R;0OH,C o
R,0H,C Or e O—gle
R Ry ) gt [fl HOH,C O—zgle
1 gle Ac ¢ R COOCH,
7 H H 4 H Ac COOCH; 9 E-6-0-p-methoxycinnamoyl
8 gc tha S H H 10 Z-6-O-p-methoxycinnamoyl AN
oo on e o DL !
-6-O-p-feruloy
32 gle Bz 14 CH;  Ac 0 17 E-6-O-p-coumaroyl
33 glc BzOH 30 CH; H HOH,C 18 Z-6-O-p-coumaroyl HyC O—¢glc
34 glc Cou 128 CH; COMe O—gle 31 H 11
COOCH; ©
X
0]
0)
S0 O—gle 0—¢l
13 20 B-D-gle 21> &€
R,
0)
ROH,C 00
OH R
0 OH R, !
X
OR, Ry o
R R, R, Re oo OH
28 H 6-O-trans-sinapoyl COOCH; o OH
29 H 6-O-trans-sinapoyl-p-D-glucosyl COOCH; RO 0
35 H 6-O-trans-p-coumaroyl-p-D-glucosyl COOCH; o O(I){H OH
36 H 6-O-trans-cinnamoyl-p-D-glucosyl ~ COOCH; R; Ry R3 R4
37 H 6-O-trans-p-coumaroyl COOCH; R 43CHO H H CHs;, -OH
38 H 6-O-trans-p-coumaroyl COOH 41 trans-p-hy droxycinna?n}ilc acid 44 COOH p-OH H CHj;, B-OH
39 succinoyl H COOCH3 42 cis—p—hydroxycinnamic acid 58 COOMe H H COOH
40 H Ac COOCH; 60 H 59 COOMe H OH CH,0H, OH
OR,
(0] R OR]
R, R, R; R, R
o AN 48 a Ac H H CH; a=B-glucopyranosyl
HO 49 ¢ H H H CH; b=p-gentiobiosyl
R;0OH,C 0 50 a a H H CH;y c=B-isomaltosyl
R, R, 51 b H H H CH;
45 H 6-O-trans-sinapoyl-B-D-glucosyl O7elc s34 H H OCH;CH,
46 6-O-trans-sinapoyl- H 47 CHO 53 H H H H CH;
B-D-glucosyl 55 COOH 54 a H H H H
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HOOC O—gle 74 CH,OH H
R 75 OH CH,OH
56 H 0 76 CH,0OH OH
57 Me 77 OCH;  CH,OH

Ry Ry R; Ry 0
78 Me OH H glc Rj OH
79 Me OH H  6-acetyl-glc

Ry Ry, Ry Ry
87 Me OH H glc
88 Me OH OMe glc

83 Me =O H ¢glc
84 Me =0 OMe glc
8 H OH H gl

93 Me =0 OMe glc CH,0 CH,0
—gl
R; on 86 Me OH OMe gle 94 Me =0 OAc acetyl-glc 891-b 901—b ge
CH,OH HE
Ho, ¥ N
0
0)
0 HO
O—¢glc
HOH,C o 92 °©

R,0
Ry Ry Ry COOH OH
COOCH; 198,08 H OH Ho  COOH RQ
N 1090-OH H OH AN X R=
110p-OH H H >
0 111¢-OH H H 0 CH,CH,CO
12p-0-gc H H  ROH,C AcOH,C
O—glc -0- O—¢gle O—zglc
106 gle  113p-O-gle H OH 116 17

R,0 COOCH;
~ OH
R,0 ? o Rs
2
O—ele(OR), o o 133 H OH CHO
R, R, 139 OH H CHO
121 Ac Ac OH H;CSCOO0 OH O—gle 140 H OH COOCH,
122 Ac Ac Ac 137 141 OH H COOCH;
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Fig.1 Chemical structures of ordinary iridoids
x3 FENNGEEGE RS
Table 3 Secoiridoids in Rubiaceae plants
ZTR] R EYRIE SR | S ey i HPERIE SR

61 jasminodiol B2 22 71 jasminoside I B2 22
64 jasminoside B B2 22 72 jasminoside G B2 27
65 crocusatin C B2 22 80 lasianthionosides A 02 63
66 epijasminoside A B2 22 81 lasianthionosides B 02 63
67 jasminoside H B2 22 82 lasianthionosides C 02 63
68  jasminoside A B2 22 | U5 7-O-WnHESE R D R AR R F 44
69 6'-O-sinapoyl jasminoside A B2 22 125 naucleol K 54
70 6'-O-sinapoyl jasminoside C B2 22 126 diderroside K 54

2.3 EHRINGBEDEEZE

ZRUEMEER D, BN EEET 440
FHINIG BRI A . AES5 M A SRR, 2
ANISTCIATE C-4. C-5 (i EE, B0 A, T
o WA @I G R SG L,  HO S REAE, C-9
B WA BT . WK EHE 7 B 45 B8 F St
(sweroside), M 153 B515 2 naucledal. %KAM
B 4 FIE 3.
24 INGEEREE ZBRAE

IRAEPINZ B 2 DNIEBE LR, H S5 PEAH
HERCH, E 2 DR HAT AR, B
GER EANIE], R SRR A AN, TR IR AR— L

IR AR R, AR R AR AR
O, XEWE) ZAHE T, BN
. NEEARP AT canthiumoside 1~5a &%1{k
GV, MERGEAR 73 B saprosmoside A~F %
YA . ZREYIIE 5 FIE 4.
2.5 FEBINGEEHESE

R I ks 75 4504 EAN R T Rk J126 4k
G, HAE Co-Co RITERL T MARBRSE L5, HA B
B, WA N BREE, WBUHRL B B e,
B, EERFE BRI T B AR
HIZEM B, IR bR B Y o B H — R
Mk PR IR A . 2RISR 6 FIE 5.
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R,07 ¥ "7 80 H gl OH 65 H H R
6R2 81 glcH H 66 H B-D-glc 68 B-D-glc

82 H glc H 67 H B-D-gentiobiosyl 69 6-O-[E]-sinapoyl-p-D-glc
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72 HO O—gle

2 ZERIRGEBEGE RN SWEENK
Fig. 2 Chemical structures of secoiridoids
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Table 4 Noriridoids in Rubiaceae plants

TR e TP AR SCHR TS ey i EYRIE SCHR
105 AR D2. F 40,44 114 6'-O-B-D-FE i F 35 1F F 44
107 7-epi-vogeloside D3 42 124 naucledal K 54

o} O
X
AN 0 N°
0 CHO
o) (0) OH
OH OHOH
10708 14 124
3 ERIGERIEEXLEMEN
Fig. 3 Chemical structures of noriridoids
x5 NBEIEH -RAEXLEY
Table 5 Polymeric iridoids in Rubiaceae plants
CIk] B T AR SCHR eIk FAFR T AR SCHR
98 saprosmoside G P3 66 127 randinoside N 61
99 canthiumoside 1 E 43 130 saprosmoside A P2 65

100 canthiumoside 2 E 43 131 saprosmoside B P2 65
101 canthiumoside 3 E 43 132 saprosmoside C P2 65
102 canthiumoside 4 E 43 133 saprosmoside D P2 65
103 canthiumoside 5 E 43 134 saprosmoside E P1. P2 64-65
104 canthiumoside 5a E 43 135 saprosmoside F P2 65
123 sanshiside-D 13 53
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R Ry Ry
R, 99 OH OH Ac

COOCH;
o A\
(0]
BN
100 OH O-glc Ac R glc

101 O-glc O-glc Ac 103 H
102 O-glc O-glc H 104 Ac

HO
HO
0}
R O—glc
R
132 OH H;CSCOO
133 OOCSCH; 134 135
B4 NGETEEH _RAXUSYEN
Fig. 4 Chemical structures of dipolymer iridoids
*6 HEBMAINGRIELXLEY
Table 6 Epoxide iridoids in Rubiaceae plants
G R T AR SCHR %> R TR SCHR
23 EMER Al. A2, A3, A4, 1-2,4,12,14,16, 27 6-LBERIMFEMES Al 2,5
Cl. C2. G3. M 32,35,46,58 118  Vliridoid G2 45
24 FOBENEE Al A2. A3. A5, 1-2,13-14,20,33, 119 V2 iridoid G2 45
Cl. C2. M. P1 35,58,64 120 V3iridoid G2 45
25 6-OMEEMEE Al 6 129 paederoside O1.P1.P2  62,64-65
26 teneoside B AS 20
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(6]
X
(0]
R{OH,C 0 OR
o AcOH,C
HO OH
OH
R Ry
23 H Ac
24 H H
25 Ac Ac
26 H rha
27 Ac H
118 H p-HOC6H4(CH2)2CO
119 p-HOC4H4(CH;),CO H
129 H COS-Me

5 REBNAIGRIERLEYEHN

Fig. 5 Chemical structures of epoxide iridoids

3 HIEER
3.1 ImBERRES

Sang IR K I citrifolinin A (152) A
citrifolinoside (153) HEA XAMH] UVB 2 MHe %
BOEEE-1 (AP-1) BNEME, 24 citrifolinin A W%
KF 1 pmol/L, citrifolinoside ¥ /& KT 0.1 pmol/L
W, AP-1 3R, T AP-1 758 A Je ik f v
HCEEAER, W AH R R — e S
B Y. Akihisa 2573 BLVE T SR 28 I REEE R (4)
FLA #0# Epstein Barr ¥ 2 - BT R (1 2E 9036 1 o
3.2 AR

HETESEVI R A BLRET (53) Rl Ay
HEER. WIESMRBIKT, SCRREE AR i
LHGUERE A, AR LS AT G 3 saph £
JCHIEYE . e EBIRGS, SOCE AR B
(1 Be AR IR DU R FETHIALAE -

33 W&

Ling 251 58 ) 30, saprosmoside A. D. E. G
(130, 133, 134, 98) X JiE i S AL B AIIZE W 5 2 g
BA— @ AEE L, HREBEHRE (ICso) 3
IL#) 150 pmol/L VA F, THEMEHER (4) FIXGHE
FEFFERTC L AE DS 1, 78 BRI RE_F N — 2 =
IR BT B TR e U A8 2 e AR R R e
PR TG PR S S i, SR A SR A S A R A AS L R
FEH P AR TEE I B A . Koo 25V 7t 1T HE TR
b st R P (31 FIgtJe PRI RiE, LA
XI5 SE R K RIS R 5 5 1) 2 RE A Y
NEROSERE X R, DAEAHER 28 & B4R bR, SRinss

BRI\ PFHA &b REt, 5eFllgE
ik — S E =4, BARENREE. P
BT R BNE 71 (55) B R/ R L iR
RIRE, KHFEERZH (LPS) il % 7L 2 i
A, JE I MR RSB F-o (TNF-a) 140
#-6 (IL-6). IL-1B FIAIHHL, #hE 1 HEFH X/
R LR 2% 1 R A LA SR F o
34 MF/RRIEER

Kwon 258110 0.5 mg/kg 4% B EH8E0/N B2 311
2R, i Y BRE IR, #E SR (D f#e
A A5 ) AR RR A 7 J5R P 2 T PR T g v 12
e T HEEER, AR BCNIRTT BT R 6 B
TEIEZ5) o
35 Hmikw

F RN R G 2 M PEAR T AR, BF 9T
BER D ERAEGMERErER, SGRERY
BERABAZTrE L, WE S R, 0%k,
BEERKFRAAER, HHDERRMALEA A
YER, ZSEIRIEERTT T 5 gk & R IR, B
BHRBEABUR R T 250, ST RSEMTTEs
Ja KA -
3.6 AR

Fujikawa 25D & K RN, BT %
A (23) PUEREETE, SRRas R, Fot
A RE PR R AR W AR & AR A RS, W4
FLERGIN. ARS8 RT-PCR L5 HI
SE T R A BRI M O F AL, H e A%
AT IR I B B T R RO V% 1 AN $E = AR
g A AN EEEFEED (Glutd) FiEH,
HL g B35 R AR B ) mRNA KF.
3.7 $EfE

W ST e R B SRR R S (12) B
—E M BURTEE, BT AR R AR BN A AR
SN RSB S 60 mg/kg X R BEF R H
Feje, Sont B MEREIER, 7EMEREpisLR
HH O R IR R TR T IR I )RR 20 TR MR T R S
NO-cGMP-K"-ATP #4524 5% .
3.8 RIPLMIME

Kim 25520 7 &8 DLt Je P H R (54). X9 R B
. ZOEEH R (5) BA RRE AT
N E & AV, Z591E 20 pg/mL JREIKE
TREA R E IR B 0 B B isETE, A
BEIF R B RS 7R B K 254 o
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3.9 {RiP4HAE

B b A LS YA AR 95 1 N I A P B 4
PR, WA T (200 A EMRTE (21 X4
MR ERT, WIS T FARSHLH T e A KL
W i S R T s . R R By
(106> 7EMHR ML I FE AR FH AT TR, HisE T
BEH . AR Wit (5 5B S T R %R
R EAREN FRER, 3RS0 I R %
PR F Ik, MM B i i 0. Sun 25 IF 78
DURE ZF SR AF (105D REA SRS AR PR3 4
MG-63 FUKERBCE A, @i MTT ¥ S itk i
i g i PR R B SR AT VAN, B E R ST R
BRI, RN AR BN 2 ST RE
B I ALY R
4 ZEE

P ARMEY IR E 2, BEE YA
FUIANBIR N, X A2 B o A 2384 E L ) T
fr it RRaE A, IR INAEERE R, bt
FPUREEE . PUAR . ORI A0 M S5 245 2075 11 52 21 [y Ak
FHEMEN. RESERHEYTEEFEE, BAEK
AR 7 5, 3R A AR IR R s AR A e
PRALT A, RN — D e i S5 5 2 A 0% R
T, H 2RSS, B A YR N AR I BLAE,
S BRI B 288 170 R BRI 2454 1 B SRR
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