FARF=HITFIE 5FF % Nat Prod Res Dev 2019,31:2170-2181

ELNBREVHEN T REAEEERTHER
AOALE B AR, R

TEP PR 25k BUARP 2G50 2 m i R S 0=, 9 B 330004

B B RABEAT ARG, & 2R IR RO, e BRI R A A ISR T s AR R R
AN EEARONY 22—, BA GG SR BUR DUMIE T HIV SR MR R P55 Z RGBS 124N
1k, B AR IE B T A AR i 160 A G545 20 . SRS T 24 1 A A 2 T A= W 8 il o S H:
BTG PERY BT FENG O , I 22 i it — ST A 4R 5%

KBRIR TR LE W5 25 B R

HE S ES R284

DOI:10. 16333/j. 1001-6880. 2019. 12. 022

XHERARINAD : A XEHE1001-6880(2019)12-2170-12

Advance on alkaloids from Tripterygium wilfordii and their bioactivities
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Abstract : Tripterygium wilfordii containing many active components had a long history of clinical application in traditional
Chinese medicine for its extensive pharmacological activities. Alkaloids,the main active components of T. wilfordii , possessed
many pharmacological activities,such as immunosuppression , anti-inflammation , analgesia, anti-tumor, anti-HIV , insecticidal ,
neuroprotection and so on. So far, more than 160 various alkaloids had been isolated from T. wilfordii. In this paper, the re-

search progress of alkaloids from 7. wilfordii were summarized in order to support the further research and development of

these components.
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Table 1  T. wilfordii alkaloids,of which pyridine ring 2",3" position connected to macrocyclic
%5 waEw Pi i S 3CHk
No. Compound Molecular formula Ref.
1 Tripterygiumine A CsoHs;NOy, 12
2 Tripterygiumine B Cy3HyNO g 12
3 Tripterygiumine C CysHs NOyq 12
4 Tripterygiumine D C33HyNOy3 12
5 Tripterygiumine E C3oHysNOyg 12
6 Tripterygiumine F CyeHyoNO o 12
7 Tripterygiumine G CysHyNOyg 12
8 Tripterygiumine H CysH3yNOy3 12
9 Tripterygiumine I C4Hy NOy, 12
10 Tripterygiumine J C34Hy;3NOyg 12
11 Tripterygiumine K C39HysNOyg 12
12 Tripterygiumine L CyoHys N, Oy 12
13 Hyponine D Cy7HsoN, 0y 12
14 2-0-Benzoyl-2-deacetylmayteine CygHs NO g 12
15 Hexadesacetyleuomynine CyeH35NO, 12
16 Euojaponine A CyHy NOy; 12
17 Neoeuonymine C36HysNOy; 12
18 Hyponine C Cy3HyNOyg 12
19 7-( Acetyloxy ) -O-11-benzoyl-0-2 ,11-deacetyl-7-deoxoevonine CyHi NO, 12
20 4-Hydroxy-7-epi-chuchuhuanine E-V C3cHysNOy; 12
21 Wilfornine F Cyy HyyNO 12
22 Aquifoliunine E-IIT C36HysNOy; 13
23 Tripterygiumine M CiHyzsNO g 12
24 Tripterygiumine N CyyHysNOy 12
25 Tripterygiumine O Cy6HagNOy, 12
26 Tripterygiumine S C30HizNO 14
27 Tripterygiumine T C3HyNOyg 14
28 Tripterygiumine U C3,Hy NO 14
29 Tripterygiumine V Cy;3HyoNO 14
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2:5% 1( Continued Tab. 1)

%5 waw i i 2:7% 3Lk
No. Compound Molecular formula Ref.
30 2-Debenzoyl-2-nicotinoylwilforine CypoHugN, O 14
31 9'-0-3-Furoyl-wilfortrine Cy6HyoNO,, 12
32 Alatamine C4HysNO g 12
33 Alatusinine C33Hy7NO 12
34 Wilforzine Cy Hyy NO 4 15
35 Wilforjine Cs36HysNOy; 12
36 Tripterygiumine P CasHy NOys 12
37 Tripterygiumine Q Ca3HioNOyq 12
38 Euonine ( Wilformine) CssHyy NOyg 16
39 Wilfortrine Cyy Hyz NOy 17
40 9'-0-Acetyl-7-deacetoxy-7-oxowilfortrine Cy1 HysNOy, 18
41 9'-0-Acetylwilfortrine Cy3HyyNO,, 18
2 9'-0-Furanoylwilfordine Cyg Hs  NOy, 18
43 7-0-Benzoyl-5 ,7-dideacetyl Wilformine C4Hy NO Y, 18
44 Wilforgine CyiHyyNOyg 17
45 Wilfordine Cy3HyoNOyg 17
46 Wilforine Cy3HyoNOg 17
47 Wilforidine Cy6HysNOyg 19
48 Wilfornine A CysHsy NOy 14
49 Wilfornine B Ca3HygNOy 20
50 Wilfornine C CsoHs3NO,, 21
51 Wilfornine D Cy3 HygNO,, 14
52 Wilfornine E CaHyzsNO g 20
53 Cangorinine E-1 Cy3HyNO g 18
54 Ebenifoline E-II CisHs NOyg 18
55 Euonymine CasHyy NO g 18
56 Mayteine Cy3HyNO g 20
57 Tripterygiumine W CyyHyy NO g 14
58 Wilfornine H Cyy Hyz NOy 22
59 Hyponine B C4 Hi7NO 9
60 Hyponine E CysHygNOyg 23
61 1-Desacetylwilforgine C39HysNOyg 9
62 1-Desacetylwilforine CyHy NOy; 22
63 1-Desacetylwilfordine Cy HyyNO g 9
64 1-Desacetylwilfortrine C3oHysNOyg 15
65 2-Debenzoyl-2-nicotinoylwilforine CypHygN, O 15
66 9'-Hydroxy-2-nicotinoylwilforine CypHigN, O 22
67 Tripfordine A C3sHysNO g 21
68 Tripfordine B Ca6HysNO 4 24

69 Triptonine A CysHsy NO,, 9
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COOCH;
No. Ry Ry, Ry Ry Rs Rg NO- Ri Ro Ry Ry Rs Re
2 Ac Ac Ac Br Ac Ac 12 H Ac A
3 Ac Bz Bz Ac Ac Ac 13
o 4 H H Bz H H H M
5 Ac Fu H Ac Ac Ac 13
6 Ac Bz Fu Ac Ac Ac 18
7 Ac Fu Bz Ac Ac Ac 17
8 H H Ac H HH 18
9 Ac Bz H Ac Ac Ac 19
10 Ac Ac H H Ac Ac 20
M1 Ac H H Ac Ac Bz 2!
22
\ N
No. R, R, Ry Ry
38 Ac Ac pOAc H
No. 39 Fu Ac pOAc OH
23 40 Fu Ac (e} OAc
24 41 Fu Ac pOAc OAc
25 42 Bz Ac pOAc OFu
26 43 Ac H pOBz H
27 44 Fu Ac pOAc H
28 45 Bz Ac BOAc OH
29 46 Bz Ac BOAc H
30 47 H Ac pBOAc OH
31 48 Ac Ac pOAc OBz
32 49 Ac H pBOAc OBz
33 Ac Ac Ac BOAc OH 50 Ac Bz pOAc OBz
34 Ac Bz H BOAc H 2‘;’ Eﬂ gz Ea 58 51 Ac Ac BOAc OFu
35 Ac H Ac AOAc H = Bi Bi Aﬁ 52 Ac Ac O OH
55 Ac Ac Ac
56 Bz Ac Ac
57 Fu Bz H
= o
N
No. R R, Ry Ry Rs
61 H Fu Ac Ac H
62 H Bz Ac Ac H =
63 H Bz Ac Ac OH N\ N
64 H Fu Ac Ac OH
65 Ac Nic Ac Ac H 69
66 Ac Nic Ac Ac OH
67 Ac H Ac Ac OH
68 Ac Ac H Ac H
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Fig. 1 Structures of T. wilfordii alkaloid,of which pyridine ring 2',3" position connected to macrocyclic
1.1.2 whbrg 2R3’ 4155 KRk
= P +
TR SR YR L3R 2, % 1 4544 DL 1A 2
F2 TBRBEMAEIR 3,4 6L XN EREMN LY
Table 2 T. wilfordii alkaloids ,of which pyridine ring 3",4 position connected to macrocyclic
S & 53 27 30k
No. Compound Molecular formula Ref.
70 Peritassine A C33Hyy NOyg 25
71 Peritassine B Cy3HyoNOg 23
72 Wilfordinine A C36HysNO, 16
73 Hypoglaunine A Cy1 HyyNOy 16
74 Hypoglaunine E C30HysNOyg 16
75 Hypoglaunine C Cy3HyNOyg 21
76 Hypoglaunine F CyoHygNOy 26
77 Wilfordinine I CysHs i NOyo 21
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2:5% 2 ( Continued Tab. 2)
%5 waw i i S 3CHk
No. Compound Molecular formula Ref.
78 Wilfordinine J Cs6HasNOy 20
79 Wilfordinine B C3sHyyNOy 27
80 Wilfordinine C Cy3HyyNOyg 27
81 Isowilfortrine Ca1 Hyy NOy 19
82 Wilfordsine CypHyNOy 13
83 Wilfordinine E C33HyyNOys 16
84 WilfordinineD CyHiz NO 28
85 WilfordinineF Cy3HyoNO g 28
86 WilfordinineG C3sHy3NOyg 28
87 WilfordinineH Cy Hyy NOy, 28
88 Isowilfordine Cy3HyoNO g 28
89 WilfornineG CyHyg N, Og 29
90 Tripfordine C CasHysNO 4 24
91 HypoglaunineB Cy HygNOy 26
92 Triptonine B CysHs54NO,, 25
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Fig. 2 Structures of T. wilfordii alkaloid,of which pyridine ring 3’,4" position connected to macrocyclic
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Table 3 Sesquiterpene non-macrolide 7. wilfordii alkaloids
EThe &Y a1 22 ik
No. Compound Molecular formula Ref.
5 il oty st CxcHiaNOs 0
9 18-Nicotinoyl-28,5ar, 7B-triacetoxy4 a-hydroxy-11-isobutyryloxy-8 a-furanoyl-dihydroagarofuran C3HysNO 5 31
95 Tripterygiumine R CysH33 NO; 12
96 18,5a,11-Triacetoxy-7B-benzoyl-4 a-hydroxy-88-nicotinoyldihydroag-arofuran C33HyoNO,, 12
97 Wilforcidine Cy; HzgNOg 12
98 Sa-Benzoyl4a-hydroxy-18,8a-dinicotinoyldihydroagarofuran C3Hy6N, Og 12
99 Triptersinine Z4 C3,HyNOy, 32
100 Triptersinine Z5 C3, HygNO, 32
101 Triptersinine Z6 C3sHygNOy3 32
102 Triptersinine Z7 CyHy NOy, 32
103 Triptersinine Z8 CyHyy NOy, 32
104 Triptersinine 79 C3sHy NOy3 33
105 Triptersinine Z10 CysHy NO 5 33
106 Triptersinine Z11 C3sHy NO 5 33
107 Triptersinine Z13 C3sHy NOy3 33
108 Triptersinine Z13 CysHy NO 5 33
109 Triptersinine Z14 C3sHy NO 5 33
110 Triptersinine A C3,H35NOy, 16
111 Triptersinine B C3, H3sNOy, 16
112 Triptersinine C C3H3oNOy, 16
113 Triptersinine D CyyHyoNOy, 16
114 Triptersinine E C3sHyy NOy, 16
115 Triptersinine F C3Hy NOy3 16
116 Triptersinine G CyHyNO 4 16
117 Triptersinine H C35H3; NO 16
118 Triptersinine L C3, Hy NOy, 16
119 Triptersinine M C36Hy NOy, 34
120 Triptersinine N C35H3 NOy, 34
121 Triptersinine O Cy5Hy; NOy, 34
122 Triptersinine P C3sHpN; 0y 34
123 Triptersinine Q CysHy NO 5 34
124 Triptersinine R C3HyyNOy3 34
125 Triptersinine S C3Hy7NOy3 34
126 Triptersinine T Cy7H3sNOyg 34
127 Regelidine Cy5 Hyy NOg 29
128 9-0-trans-Cinnamoyl-9-debenzoylregelidine C37Hz NOg 18
129 Sa-Benzoyl-4a-hydroxy-18,8a-dinicotinoyl-dihydroagarofuran C34H3gN, Og 35
130 Wilforsinine A C3H3NOp, 30
131 Wilforsinine B CyyHygNO 30
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2:5% 3 ( Continued Tab. 3)

%5 (aes) 71 2 30k
No. Compound Molecular formula Ref.
132 Wilforsinine C CaoHuN; 05 30
133 Wilforsinine D Cs6Hy NO 5 30
134 Wilforsinine E CaoHyN, 05 30
135 Wilforsinine G CypHpN, 04 30
136 Wilforsinine H CysHygN, 045 30
137 283,6a,12-Triacetoxy-18,98-bis ( benzoyl-83-( B-nicotinoyloxy ) -B-dihydroagarofuran Cy HizNO 5 30
138 18,28,5«,88, 11-Pentaacetoxy-4a-hydroxy-3a(2'-methylbutanoyl ) -15-nicotinoyl-7-oxo-dihydroagarofuran ~ C35 Hys NOy; 35
139 Triptersinine U CygHyy NOyo 2
140 18,5a,11-Triacetoxy-78-benzoyl 4 a-hydroxy-88-nicotinoy-dihydroagarofuran C33H;oNO,, 35
141 18,28,5a,11-Tetraacetoxy-8a-benzoyl-4 a-hydroxy-78-nicotinoyl-dihydroagarofuran Cs6Hy  NO 35
142 Triptogelin F-1 C3H3sNO; 36
143 Triptogelin C-2 Cy, Hy;NO, 37
144 Triptogelin C4 C3HasNOg 38
145 Triptogelin A-10 CyyHyzsNOy, 37
146 Triptogelin A-5 CypHy NOY 37
147 Triptogelin A-6 CyuHyzNO, 37
148 Triptogelin A-7 CyoH35NO, 37
149 Triptogelin A-9 Cy3HyoNOy, 37
150 Triptogelin B-2 Cy; H3gNO, 37
o FER o)

AcO,, WOAc

No. Rf R, Ry R; Rs Rg
95 NcH H Bz H OH
96 Ac Ac OBz Nic OAc OH
97 Bz NicH tCin H OH

OR; 98 NicBz H Nic H OH  113cCin H pOAc jNic
AcO, E ONic 99 Fu Ac OAc Nic OAc H 14 cCin Ac pOAc pNic
Y Y 100 Ac Fu OAc Nic OAc H 115 Ac Nic pOAc pAFu
OH 101 Fu Fu OAc Nic OAc H 116 Ac Ac pONic pFu
: O- 102 cCin Fu OAc Nic OAc H 117 Fu Ac pONic pFu
No. Ry R, Rs ® 7 OAc 103 tCin Fu OAc Nic OAc H 118 Ac Nic fOAc aTig
127 Bz Nic Bz 130 104 cCin Fu OAc Nic OAc OH 119 tCin Ac pOAc SNic
128 Bz Nic tCin 105 tCin Fu OAc Nic OAc OH 120 Nic Fu pOAc fFu OBz ONic
129 Nic Bz Nic 106 cCin Ac ONic Fu OAc OH 121 Fu Fu pOAc pNic BzO
107 tCin Ac ONic Fu OAc OH 122 Tig Ac fONic fANic
108 Nic Fu OAc Tig OAc OH 123 Fu Ac AONic ATig @
109 Ac Fu ONic Tig OAc OH 124 Ac Ac «-ONic a-Fu n, |
R,0 /OR"\OR5 125 Ac Fu BOAc ANic R
R0/, AC o 150
OR4 R/O /ORs

Y R0, A~E~ R AcQ OAc . OAc
R: T Oac Ogla o OAc NicO, OAc
BzO.
No. Ry R, Ry Ry Rs R : A st

6 \
132 Nic Ac OH Nic Fu COCH(Me), c S50 1 OR SN
133 Nic Ac H Ac Bz Ac No. Ri Rz Ry Ry Rs L A5 ¢
134 Nic Bz «OAc Nic Ac ONic No. R OACIOH
135 Ac Ac aONic Bz Nic 138 2MeBu 140
136 Ac Nic FONic Ac Ac 139 Fu

137 Bz Ac «ONic Bz Ac

Bzo PA° OAc OBz No. Ry R, Ry R,

’- G 145 Nic Bz Bz Bz
146 Nic Bz 2MeBu Bz
147 Bz Bz Nic Bz
148 H H Nic Bz
149 Bz Hex Nic Bz

Py

No. R
142 H
> " 143 o-OAc
ONicY 144 o-OH

I

3 BRBEFIEIRRINA B E MR A

Fig. 3 Structures of sesquiterpene non-macrolide Tripterygium wilfordii alkaloid
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Table 4  Other type alkaloids from Tripterygium wilfordii
G & 43 F= E= PN
No. Compound Molecular formula Ref.
151 28S,2'S-Aurantiamideacetate Cy; HygN, Oy 22
152 Cyclo-( S-Pro-R-Phe) C,HN,0, 39
153 Cyclo-( S-Pro-R-Leu) C, HgN,0, 39
154 Cyclo-( S-Pro-S-Ile) C; HigO,N, 39
155 (2S,35,4R)-2-[ (2'R)-2'-Hydroxy tetracosanoyl amino]-1,3 ,4-octadecanetriol CyHgsOsN 40
156 (2S,3S,4R,8E) 2-[ (2'R)-2'-Hydroxy pentracosanoyl amino ] -8-octadecene-1,3 ,4-triol C43HgsOsN, 40
157 Celacinnine CysH; N5 0, 9
158 Celallocinnine CysHy N5 O, 9
159 Celabenzine Cy3HyoN; 0, 9
160 Celafurine Ca Hyy N3 05 21
161 Pyridine-3-carboxylic acid CeH5NO, 41
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Fig. 4 Structures of other type alkaloids from Tripterygium wilfordii
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Fig. 5 The structures of some substituted group
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