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Research progress on monoterpenoid indole alkaloids in Uncariae Ramulus Cum
Uncis and their pharmacological activities
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Abstract: Gouteng (Uncariae Ramulus Cum Uncis) is the dry stem branch from plants in Uncaria genus, including U. riynchophylila, U.
macrophylla, U. hirsuta, U. sinensis, and U. sessilifrudus, which has the effects of calming endogenous wind and arresting convulsions,
clearing heat and suppressing hyperactive liver. As the multi-original crude medicine, there are many varieties of different types of chemical
constituents in Uncariae Ramulus Cum Uncis, mainly including alkaloids, terpenes, flavonoids and organic acids. With the in-depth
research, it has been gradually confirmed that monoterpenoid indole alkaloids are the important material basis for the efficacy of Uncariae
Ramulus Cum Uncis. Uncaria alkaloids have shown good efficacy in treatment of cancer, cardiovascular and cerebrovascular diseases. To
further elucidate the chemical structure characteristics and pharmacological activities of monoterpenoid indole alkaloids in Uncariae
Ramulus Cum Uncis, 107 monoterpenoid indole alkaloids reported in the past 30 years were summarized in this paper, in order to provide
a reference for follow-up research and further development of monoterpenoid indole alkaloids in Uncariae Ramulus Cum Uncis.
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Fig. 1 Structure classification of indole alkaloids from Uncariae Ramulus Cum Uncis
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Table 1 Monoterpenoid indole alkaloids identified from Uncariae Ramulus Cum Uncis
il W5 B AR fi1DA ik
PUSREARERIVE 1 BEIEERL Chirsutine) P, SRR, R R ZERL 12-17
2 EEEWE Chirsuteine) P, . B O T 12-17
eSS
3 FfEAR (corynantheine) 23] NN ) S HEZER R 121722
4 “EFHEREE (dihydrocorynantheine) i HEZER R 12,18-21,23
5 BiHVEE SWTEEL (O-demethyl i hiEEY 19
dihydrocorynantheine)
6 EHEERIEE (geissoschizine methyl ether) FE. REATE AR 14-17,19-20,24
7 TR (vallesiachotamine) )i AR 16,19-20
8  indolo [2,3-a] quinolizine-2-acetic acid HE GIRAEN; T 19-20
9 EHRERL NS (hirsutine N-oxide) Bk GiIENs 22
10 EEBHHEHN-S1 (hirsuteine N-oxide) 47 RN 15-17,20,22,25
11 epi-allo-corynantheine R0 M 21
12 PERETEEER (itsirikine) K7k i 21
13 geissoschizine N-oxide methyl ether HE GIRAEN; T 15-17,22
14 3-epi-geissoschizine methyl ether i GiEN; 15
15  O-(17)-demethyldihydrocorynantheine )2 GiaENT 20
16  rhynchophyllionium A Eafis B35 17
17 rthynchophyllionium B i GiENs 17
18  rhynchophyllionium C )2 GiaENT 17
19  rhynchophyllionium D i GiENs 17
20  villocarine A )2 GiaENT 17
21 uncarialin A i GiENs 22
22 uncarialin B )2 GiaENT 22
23 uncarialin F )2 GiaENT 22
24 uncarialin G i GiENs 22
25 uncarialin H o GiaES 22
26 uncarialin | ) GiEN5 22
27 uncarialin C ik GiaES 22
28 uncarialin J ) GiEN5 22
29  16-epi-isositsirikine (35,4S)-N-oxide ) GiEN5 22
30  macrophyllionium R o b4y 18
PUFhipdss e 31 EEERR (rhynchophyllic acid) Kotk GiEN5 26
IS 32 4R (rhynchophylline) PR SR, ORI, B OWPRIEEEL. MR 314,16,18,22,25,
i 27-34
33 REHERURTE R (corynoxeine) B, ORI, e it E 8D 3,12,14,21,25,29,
31,34
34 TG B (corynoxine B) ] NN o) N TP S R N 12,18,24,27-28,31
35  18,19-dehydrocorynoxinic acid B Eajirg It 3
36  rhynchophylloside B el HEZER 35
37 SRR Cisorhynchophyllic acid) ) GiEN 26,36
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%5 Gi'5 G TEARIR fE14DA SCHR
MUk e 38 FEERA (isorhynchophylline) . EEATRE. KRR, HPEREERL. AR 3,12,14,18,22,24-
IS T 25,27,20-32,34
39 R REHIRERY AT A B (isocorynoxeine) . KR, ERTE O WOREERL. M 3,12,14,21-22,29,
31,34
40 FIEERR (corynoxine) . KINEATE. BEATE. O WPEEERL. M 14,18,24,27,28,30,
i N WIS S 31,34
41 18,19-dehydrocorynoxinic acid gl It 3
42 22-0-demethyl-22-O-p-D-glucopynosyl-isocorynoxeine  #4J H 23
43 BARERL N-E4E4 (rhynchophylline N-oxide) SR FaTE AR, 2337
44 P R 2 SRR N-E4E) (corynoxeine N- #4E T 23
oxide)
45  SEEARERE N-EULY) Cisorhynchophylline N-oxide) — #EAARE. 4ife. K4 feZEf: 2337
46 ST DR S 2 U B R N-SEA ) i GEOES 23
(isocorynoxeine N-oxide)
47 macrophylline A K7k Ho EE Ay 18
48  macrophylline B R b3R5 18
TR 49 19-K-3-- ShAH/3-F-19-%-PUSUARAR (19- Bk i 30
epi-3-iso-ajmalicine)
50  3-S-Pi T FfE (3-iso-ajmalicine) BRI, KHe H 21,30
51 FEFH (ajmalicine) E2a)i HEZERL 11
52 19-RK-FUTFIHT (19-epi-ajmalicine) L GEOES 1
53 FifkKAE (akuammigine) k. JCARA R HERZERL 12,1517
54 tetrahydroalstonine i GEOES 22
55 B-BEFIEHE (B-yohimbine) 2] T 1
56 HFEm (yohimbine) FE. TR HEEZERL 11
57 tetrahydroalstonine N-oxide i LOENST 1
58 EJFF (vincosamidelvincoside lactam) )it M HEZER 14,16,22,25,29,34
59 WraEREREOKE R KL BRI (strictosamide/ £k LEOEN5T 14-16,22,23,34
strictosidine lactam)
60  rhynchophylloside F ) HEZERL 35
61 EFEIF A (18,19-hydroxyvincosamide) HE I 1
62  rhynchophylloside G ) 2R, 35
63  thynchophylloside H o LES 35
64 rhynchophylloside J )t OEY 35
65  rhynchophylloside K o LEST 35
66  rhynchophylloside L o LEST 35
67  rhynchophylloside | )t HrEZER, 35
68 EARESTH (rhynchophine) el HEZER 1
69  2'-O-B-D-glucopyranosyl-11-hydroxyvincoside lactam £ It 23
TR ERESEAL 70 rhynchophylloside A Eea)i: Gk BN 35
| 71 rhynchophylloside C )t LEAENST 35
72 rthynchophylloside D 7 HrZERL 35
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BE1
S B TR g SCHk
T3REEA 73 rhynchophylloside E ik WK, 3
el 74 REBEEIRERR (isopteropodic acid) L&afi WEZER 26,33
75 SRR S R R S FBERR E (uncarine Efisopteropodine)  AEERE R 33
76 SR A (uncarine A) Tk, MRS 30,38-39
77 FEHASE (isomitraphylling) B, MRS W 3040
78 RIBHAIER (isomitraphyllic acid) B St N It 26,30
79 SRR D/FNHB (uncarine D/speciophylline) L&afi WHZER 9
80  uncaric acid A B WHEN 4
81  FURFEATERR (16—1)-B-D-MEMH A% Bl Hisomitraphyllic acid (16—  #447 WHZER 9
1)--D-glucopyranosyl ester]
82  TIAHEEGH N-A 4 (uncarine C N-oxide) L) W 1
83 HEHAT N-Z4 (mitraphylline N-oxide) ek, BRI, T OWHEE 1
RS
84  HHITERI FN-E Y (uncarine F N-oxide) He it WHER 9
85  EHAMERH B N-%4L4) (uncarine B N-oxide) B WHEN 39
86 FMEIEER (pteropodic acid) Tk HER 26,33
87 W ARBMBAAIERR (mitraphyllic acid) A IR 26
88 EAREIETAE A B (uncarine Clpteropodine) e, KR iR 333742
89 MEHATRMEHAIER (mitraphylline) etk Bk, T B 30,3340
IS
90 AR B (uncarine B/formosaning) SE) N Wi S 21,30,39
NG a2
91 SHIERF (uncarine F) e, ORI R 9
92 WEHEARIERR (16—1)-B-D-Akii#i %l H [mitraphyllic acid (16—1)-B- 47k WHER 9
D-glucopyranosyl ester]
93 RMEHATNN-SE4LY (isomitraphylline N-oxide) R ) MR 40
94 SRR N-E A R E T N (uncarine E N-oxide/ AR WHZER 9
isopteropodine N-oxide)
95 EHHEGL D N-SALYIME-B N-S464 (uncarine D N-oxide/ L) WHER 9
speciophylline N-oxide)
FPHER 96 RPHEm (cadambine) e, AR WAZER  14-16,22,25,34
97  3a- S FFFEER, (3e-dihydrocadambine) FAE. R HEZERD  13-16,22,34
98 3p-FF_AFFHEmM (3p-isodihydrocadambine) M WHZER 15
HAFA 99 hirsutaside A B I 4
100 4Rk (angustine) ik WEHZER 911
101 hEHrRsE (angustidine) AT HETSE 911
102 ARG R 2RSS (angustoline) i R 911
103 (+)-(7R)-3-5-7-¥53E-3,7- 543k — S MBERA[(+)-(7R)-3-0x0-7-hydroxy- 44fE W 2
3,7-seco-dihydrorhynchohylline]
104 (+)-(7R)-3-4-7-F2 -3, T- BRI (+)-(7R)-3-0x0-7-hydroxy-3,7- %tk WL 2
seco-rhynchohylline]
105 (4)-(75)-3-%-7- 253, 7- 58 SR ERH[(+)-(7S)-3-0x0-T-hydroxy- 44k WHIZER 2
3,7-seco-dihydrorhynchohylline]
106 (+)-(75)-3-4-7-F2HE-3,7-Z T IRHR[(+)-(75)-3-0x0-T-hydroxy-3,7-  #jk W 2

seco-rhynchohylline]
107 uncarialin D ) R 22
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1 R, = CH,CH;, R,=O0CH;, 3p-H 6 . s 9 R=CH,CH;
2 R,=CH=CH,, R,= OCHj, 38-H 10 R = CH=CH,

3 R, = CH=CH,, R, = OCHj, 3p-H
4 R,=CH,CH;, R,=OCHj, 3B-H
5 R,=CH,CH;, R,=OH, 3p-H

23 R, =CH,CH;, 160 -H
24 R, =CH,CH;, 16p-H
25 R;=CH=CH,, 16a -H 27 28 29
26 R;=CH=CH,, 16B-H

N
H R,
o OCH;
o

31 R;=OH, R;=a-CH,CHj 37 R;=O0H, R,=a-CH,CH; 43 R=CH,CH, 45 R=CH,CH; 4
32 R;=OCH;, Ry = a-CH,CHj 38 R, =OCHs, R, = 0-CH,CHj 44 R=CH=CH, 46 R =CH=CH,
33 R;=OCHj, R; = a-CH=CH, 39 R,=OCH3, R, = a-CH=CH,
34 R; = OCHj, R, = B-CH,CHj; 40 R;=OCH3, R,=B-CH,CHj
35 R; = OH, R, = B-CH=CH, 41 R, = OCHjs, R, = B-CH=CH,

36 R = O-B-D-glucose, R, = a-CH=CH, 42 R, = O-B-D-glucose, R, = a-CH=CH,

O,

49 3B-H, 19p-CH;, 208-H
50 3p-H, 19a-CHj, 208-H

Ky 51 3a-H, 19a-CHj, 20B-H
. _OCH 52 3o-H, 19B-CH3, 20B-H
’ 53 3B-H, 19a-CH3, 200-H
(0) 54 3a-H, 19a-CHj;, 20a-H OCHj;
48 55 R = p-OH 57

56 R = o-OH
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OR,

58 Ry= CH=CH,, R, = S2, 3p-H
59 R; = CH=CH,, R, = S2, 3a-H
60 R, =CH=CH,, R, =S, 3p-H

61 R=S2 62 R, =S2,R,=SI 63 R, =S2,R, =8I

65 R=S2
66 R =S1

67 R=S2 68

cr e

N m QH II?J{ H O
H WH 19 H,CO.
W OR 0o 3
H;CO o OR o 0
70 R=S2 73 R=S1
74 R =OH, 3a-H, 19a-CHj, 200-H 82 30-H, 190-CH;, 200-H

75 R =OCH;, 3a-H, 19¢-CHs, 200-H 83 30-H, 19a-CHj, 208-H
76 R =O0CHj3, 30-H, 19B-CHj, 20p-H 84 3p-H, 19a-CH;, 200-H
77 R=0OCH;, 3a-H, 19a-CHj, 20p-H 85 30-H, 19B-CH;, 208-H
78 R =OH, 30-H, 190-CH;, 208-H

79 R=O0CHjs, 3p-H, 190-CHj3, 20a-H

80 R =OH, 30-H, 19B-CH;, 20p-H

81 R = 0-B-D-glucose, 3a-CHj3, 19a-H, 20B-H

)

s

-

86 R=OH, 30-H, 190-CHj, 200-H 93 30-H, 19a-CH;, 20B-H
87 R=OH, 3a-H, 19a-CHs, 208-H 94 3B-H, 19B-CHs, 20a-H
88 R=OCHj3, 30-H, 19a-CHj, 20a-H 95 38-H, 19a-CHj, 200-H
89 R=OCHj3, 30-H, 19a-CH;, 20B-H

90 R=OCHs3, 3a-H, 19p-CHs, 208-H

91 R=0OCHs3, 38-H, 19a-CHs, 200-H

92 R = 0-B-D-glucose, 3a-H, 19a-CH;, 20B-H

[¢]
J

0o
99 R=S2 100 R,=CH=CH,, R,=H 103 R = CH=CH,
101 R, =H,R,=CH; 102 104 R = CH,CH;
OH
N” S0 o HO 0
H S2=
H;c0” Y0 N o™ “OH
OH

105 R = CH=CH,
106 R = CH,CH;

2 PR BRI A MR A L F L1

Fig. 2 Chemical structures of monoterpenoid indole alkaloids from Uncariae Ramulus Cum Uncis
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BITVER o B b i AR P n] o i ok g . RY
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