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Advances on chemical constituents and pharmacological activities of Celastrus
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Abstract: The Celastrus plants are abundant, including more than 50 species, which are widely distributed in China. It has a variety
of chemical constituents, mainly including B-dihydroagarofuran sesquiterpene, triterpene and flavonoids, and has a wide range of
pharmacological effects, including anti-tumor, anti-bacterial, anti-inflammatory, hypolipidemic and other effects. However, at present,
there are few reports on the Celastrus plants. This paper summarizes the related studies on the chemical constituents and
pharmacological activities of the Celastrus plants in recent years, which provide reference for further research and development and
utilization of the Celastrus plants.
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Fig.2 Common substituent group
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Table 1 B-Dihydroagarofuran sesquiterpene from Celastrus

. B
5% ik
Ri R R3 R4 Rs Rs R7
1 OAc =0 H OAc aOAc aOAc OAc 3
2 aOAc H OAc aOH H H H 3
3 aOCin H OAc BOAc H H H 3
4 aOAc BOH OAc aOAc H H H 3
5 aOAc BOH OH aOAc H H H 3
6 oOH H OAc aOAc H H H 3
7 aOAc BOAc OAc aOAc H H H 3
8 0OAc 0aOCin H OAc aOAc aOBz H 3
9 aOAc BOAc H OCin aOH BOBz H 3
10 0OAc aOAc OAc OAc OAc H H 3
11 aOAc aOH H OCin BOAc BOBz H 3
12 aOAc BOH H OAc BOH BOBz H 3
13 aOAc BOAc H OAc BOH BOBz H 3
14 aOAc BOAc H OAc aOHex BOBz H 3
15 BOACc aOAc H OBz H BOBz H 3
16 aOH BOH H OAc BOH BOBz H 3
17 0OAc H H OAc aOAc aOBz H 3
18 aOAc BOAc H OAc BOAc BOAc H 3
19 aOAc BOAc H OCin BOAc BOAc H 3
20 aOAc BOAc H OAc BOAc oOBz H 3
21 aOAc aOCin H OAc aOAc aOBz H 3
22 BOACc aOAc H ONic BOAc BOBz H 3
23 aOAc H H OAc H BOBz H 3
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k1
. AR
I SCHR
Ri Ro Rs R4 Rs Rs R7

24 aOAc H H OBz H BOBz H 3
25 aOAc H H OCin H BOBz H 3
26 aOAc BOACc H OCin H BOBz H 3
27 aOAc H H OAc aOAc BOBz H 3
28 OAc OAc OH OH OiPet OBz OAc 4
29 OAc OBz OH OH OiBu OBz OAc 4
30 OFu OFu OH OH OiBu OBz OAc 5
31 OAc OFu OH OAc OiBu OBz OAc 5
32 OAc OAc H OAc OiBu OBz OAc 5
33 OAc OAc H OAc H OBz H 6
34 OAc H H OAc OBz OBz OAc 6
35 OCin H H OAc OBz OBz H 6
36 OAc OAc H OAc H OCin OBz 6
37 OAc H H OAc OMeBut OBz OAc 6
38 OAc H H OAc H OCin OBz 6
39 OAc OBz OH OAc H OCin H 6
40 OAc OAc H OAc OH OCin H 6
41 OAc OBz H OH H OCin OBz 6
42 OAc H H OH H OCin OBz 6
43 OAc OH H OAc H OCin OBz 6
44 OCin H H H OAc OBz OAc 6
45 OBz H OH OCin H OBz H 7
46 OAc H OH H OAc OBz OAc 7
47 OBz OAc OH OCin H OBz H 7
48 OAc OBz H OBz OAc OBz H 8
49 OAc OAc H OAc OAc OBz H 8
50 OAc =0 H OAc OAc OBz H 8
51 OAc OAc H OAc H OBz H 8
52 OAc OAc H OCin H OBz H 8
53 OAc OAc H OAc OH OBz H 8
54 OAc OAc H H OCin OBz H 8
55 OAc OAc H OAc OAc OBz OAc 8
56 OAc OAc H OAc OAc OBz H 8
57 OAc OAc H OCin OAc OBz H 8
58 OAc OAc H H OAc OBz H 8
59 OAc OAc OAc OAc =0 OAc OAc 8
60 OBz OBz H 2-MeBut OH OAc H 9
61 OAc H H H OBz OBz OCin 10
62 OAc OAc H H H OBz OCin 10
63 OCin OH OH OAc OAc OAc OAc 10
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Ri R R3 R4 Rs Re Rz
64 OAc OiBu OH OAc OAc OBz OiBu 11
65 OAc OAc OH OH OAc OBz OiBu 11
66 OAc OAc OH OAc OiBu OFu OAc 11
67 OAc OAc OH OBz OAc OBz OAc 12
68 OAc OAc H OAc OFu OFu OAc 12
69 OAc OiBu OH OH OiBu OBz OAc 12
70 OAc OAc OH OAc OAc OBz OiBu 12
71 OAc OAc OH OAc OBz OFu OAc 12
72 OAc OAc OH OH OiBu OBz OiBu 12
73 OAc OAc OH OAc OFu OFu OAc 12
74 OAc OAc OH OAc OAc OFu OAc 12
75 OAc OAc OH OH OiBu OBz OiPet 12
76 OAc OAc OH OH OiBu OBz OiBu 12
77 OAc OAc OH OAc OiBu OFu OiBu 12
78 OAc OAc OH OAc OiBu OFu OAc 12
79 OAc OAc OH OH OiBu OBz OAc 12
80 OAc OAc OH OAc OAc OBz OAc 12
81 OAc H OH OH OiBu OBz OAc 12
82 OAc OAc H OAc H OAc OAc 13
83 OAc OAc H OAc 2-MeBut OAc OAc 13
84 OAc H H OAc OAc OBz OAc 13
85 OAc OAc H OAc OBz OBz OAc 13
86 OAc OAc H OAc OAc OBz OAc 13
87 OAc OAc OH OH OAc OBz OAc 13
88 OAc H H OAc OBz OBz OAc 13
89 OAc OAc OH OAc 2-MeBut OBz 2-MeBut 14
90 OPic OAc OH OAc 2-MeBut OFu 2-MeBut 15
91 OPic OAc OH OAc 2-MeBut OBz 2-MeBut 15
92 OAc OCin OH OAc 2-MeBut OBz 2-MeBut 15
93 OAc OAc OH OH OiBu OBz OiBu 15
94 OAc OAc OH OAc OiBu OBz OiBu 15
95 OAc OAc OH OAc OiBu OBz OiPet 15
96 OAc OAc OH OAc OiPet OBz OiPet 15
97 OAc OAc OH OAc OAc OFu OCin 16
98 OAc OAc OH OAc OCin OFu OAc 16
99 OAc OAc OH OAc OAc OBz OCin 16
100 OAc OAc OH H OiBu OBz OCin 16
101 OAc OFu OH OAc OiBu OCin OiBu 16
102 OAc H H H OBz OBz OAc 17
103 OAc H H OAc OBz OBz H 17
104 OAc OAc H H OAc OBz OAc 17
105 OAc H H H OH OBz OAc 17
106 OAc OAc H H OAc OBz OAc 17
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107 OH H H OAc OAc OBz H 17
108 OAc OAc H OAc =0 OAc OAc 17
109 OAc OAc OH OAc OAc OBz OAc 17
110 OAc OAc H H OAc OBz OAc 17
111 OAc OAc H OAc OAc OBz H 18
112 OAc OAc H OBz OAc OBz H 18
113 OAc OAc H OCin OAc OBz H 18
114 OAc BOAc H OAc OAc OBz H 18
115 OAc =0 H OAc OAc OBz H 18
116 OAc OAc H OAc H OBz H 18
117 OAc OAc H OCin H OBz H 18
118 OAc OAc H OAc OH OBz H 18
119 OAc OAc H H OAc OBz H 18
120 OAc aOCin H OAc OAc OBz H 18
121 OAc OAc H OAc OAc OBz H 18
123 OAc OAc H OAc OAc OBz H 18
124 OAc OAc H OAc =0 OAc OAc 18
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Fig. Basic structure of p-dihydroagarofuran

sesquiterpene with pyridine alkaloids
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Table 2 p-Dihydroagarofuran sesquiterpene with pyridine alkaloids from Celastrus
.- AR —
Ri Rz Rs R4 Rs Re R~ SCHR
125 OAc =0 H OAc BONic BOBz H 3
126 aOAc aOAc H OCin H BONic H 3
125 OAc =0 H OAc BONic BOBz H 3
126 aOAc aOAc H OCin H BONic H 3
127 aOAc BOAc H OAc aOAc BONic H 3
128 OAc OAc H H OAc OBz ONic 17
129 OAc OAc H H ONic OBz H 18
130 OAc OAc H ONic OAc OBz H 18
131 aOAc aOiBu BOH BOH BONic aOBz OAc 19
132 aOAc oOFu BOH BOAc 0aOiBu BONic OiBu 19
133 aOAc H H H BOBz aONic ONic 19
134 aOAc H H H BOH OBz ONic 19
135 aOAc H H H p2-MeBut aOBz ONic 19
136 aOAc H H H pOiBu aOBz ONic 19
137 aOAc H H H 0aOBz aOBz ONic 19
138 aOAc aOAc H H BOAc aOBz OPic 19
139 aOAc aOiBu BOH BOH BONic aOBz OAc 19
140 aOAc oOFu BOH BOAc BOiBu BONic OiBu 19
141 aOAc aOAc H H BOAc aONic ONic 19
142 aOAc aOAc H H BOAc aONic ONic 19
143 aOiBu H H H BOAc aONic ONic 19
144 aOnPe H H H BOAc 0aOBz ONic 19
145 aOAc aOAc H BOAc aONic aOBz OAc 19
146 oaOH aOAc H BOAc aONic 0aOBz OAc 19
147 aOAc H H H BOAc 0aOBz ONic 19
148 aOAc H H H BOAc aONic OBz 19
149 OAc ONic OAc OiBut OAc 20
150 OBz OAc OBz OAc OBz 20
151 OAc OPyd OAc OAc OAc 20
R3 ERBEETMEXNEY 1.4.4 GXFE R, SURBE AT IR GE R H TR
Table 3 Diterpenoid compound from Celastrus e 7 B AL ) 40 B R IR R B e AR I e R
i e Sk ] MF1Joe 8 = 5 45 /b - Wang 251421 )\ S A5 i e e v 43
152 aculeatusane A 21 BAAE 3 A EA R U R R A e R =
153 ent-kaur-15-en-19,20-olide 20 HE G R0 AT I 4 B AR 1 A ik T A
156 ¢4)-deoxyuimbidiol . WA > AT R 1AMk R = . BAR LR 8.
157  celahypodiol 20 R 9MAE 8.
158  furreginol 20 1.5 EEE
159 migol 20 B T AR g 2 S G A
o BT R KEEMERENLLY. kR
162 celaphanol B o UERBIGEREAR S, LR . Bk
163 nimbidiol 20 SERANME LR 10 AT 9.
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Fig. 4 Diterpenoid compound from Celastrus
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Table 4 Friedelane triterpenoid from Celastrus

Eiked HEY SCHR
164 3-ox0-12a, 28-dihydroxyfriedelan 25
165 3-0x0-3B-dihydroxyfriedelan-28-oic acid 25
166 3-o0xo0-suberane-27, 28-dioic acid 25
167 3,15-dioxo-12a-hydroxyfriedelan 25
168 3-ox0-2pB-hydroxyfriedelan-29-oic acid 22
169 3B-hydroxy-27-acetyloxy-suberane-28-acid 23
170 friedelan-3-one 24
171 3, 12-dioxofriedelane 24
172 3-0x0-120-hydroxyfriedelane 24
173 3-0x0-30-hydroxyfriedelane 24
174 3-oxo-friedelan-28-al 25
175 3-0x0-28-hydroxyfriedelan 25
176 3-0x0-29-hydroxyfriedelan 25
177 3-oxo0-160a-hydroxyfriedelan 25
178 3-0x0-70,26-dihydroxyfriedelan 25
179 3a-hydroxyfriedelan 25
180 3, 12-dioxofriedelan-28-al 25
181 3-0x0-120,28-dihydroxyfriedelan 25
182 3-o0x0-160,308-dihydroxyfriedelan 27
183 3-o0x0-160,28-dihydroxyfriedelan 27
184 3, 12-dioxo-12a-hydroxyfriedelan 27
185 3-o0x0-30-methoxyfriedelan 28
186 3-0x0-30-hydroxyfriedelan 29
187 3-ox0-11-hydroxyfriedelan 25
188 3, 12-dioxo-120-hydroxyfriedelan 25
189 3-ox0-40-26-dihydroxyfriedelan 25
190 3-oxo-4a-methylfriedelan-29-oic acid 29
191 3, 4-secofriedelan-3, 28-dioic acid 25
192 2,3-diox0-6a,10-dihydroxy-24-nor-friedelan-4,7-dien-29-oic acid 22

193 21-o0x0-20a,30,22p-trihydroxy-29-nor-friedelan-24,24-lactone 22
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E kel wa? SCHR
194 2-0x0-3-hydroxy-suberane-3-ene-29-acid 23
195 3, 4-secofriedelan-3, 28-dioic acid 23
196 3B, 21B-dihydroxy-30-nor-friedelan-20(29)-en-27-oic acid 24
197 maytenfolone A 28
198 2-hydroxy-3-methyl-21-ox0-12, 24-dinor-D: B-friedooleana-1, 3, 5 30
196 3, 21B-dihydroxy-30-nor-friedelan-20(29)-en-27-oic acid 24
199 celastrol 30
200 pristimerin 30
201 25(9—8)abeo-24-nor-fiedelan-2,3dioxo-1(10),4,6,9(11)-tetraen-29-oic acid 31
202 25(9—7)abeo-24-nor-fiedelan-2,3dioxo-1,3,5(10),6,8,11-hexaen-29-oic acid 31
203 25(9—8)abeo-24-nor-fiedelan-8,14-seco-friedelan-2,3-dihydroxy-1,3,5(10),6,8,14(27)-hexa-en-29-oic acid 31
204 25(9—8),26(13— 14)-abeo-24-nor-8,14-seco-fridelan-2,3-dihydroxy-1,3,5(10),6,8-pentaen-29(13)-olide 31
205 casssinolide 29
206 3B,21a-dihydroxyglut-5-ene 29
207 2-methyl- pristimerin 29
208 S-giutinene-3f3,29-diol 29
209 salaspermic acid 22
210 orthosphenic acid 22
211 wilforol B 31
212 wilforol A 31
213 Triptohypol C 31
214 regeol C 31
215 wilforol E 31
216 isocelastroline Aa 32
217 celastroline Aa 31
218 celastroline AP 31
219 celastroline Ba 31
220 celastroline Bf 31
*x5 FlEEEARRE=HE
Table 5 Friedelane triterpenoid from Celastrus
; TRIE -
i Ri R R3 R4 Rs Re R~ Rs Ro R

164 BOH = H H H H H COOH H 22
165 H BOH H H H OAc COOH H H 23
166 H =0 H H H H H H H 24
167 H =0 =0 H H H H H H 24
168 H =0 H H H H H H H 24
169 H =0 H H H H H H OH 24
170 H =0 H H H H CHO H H 25
171 H =0 aOH H H H OH H H 25
172 aOH BOH H H H H COOH H H 25
173 H =0 H H H COOH COOH H H 25
174 H =0 aOH =0 H H H H H 25
175 H O aOH H H H OH H H 25
176 H =0 H H H H OH H H 25
177 H =0 H H H H H OH H 25
178 H =0 H H OH H H H H 25
179 H aOH H H H H H H H 25
180 H 0] = H H H CHO H H 25
181 H =0 aOH H H H OH H H 26
182 H =0 H H aOH H H H OH 27
183 H =0 H H aOH H OH H H 27
184 H =0 aOH H H H H H H 27
185 H =0 H H H H H H CH:0CH3 28
186 H =0 H H H H H H CH2OH 28
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: 217 cis3,4-dioxy bond=a 219 cis3,4-dioxy bond=a

218 cis3,4-dioxy bond=p 220 cis3,4-dioxy bond=p
216
5 FalEERBAREE =S
Fig. 5 Friedelane triterpenoid from Celastrus
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Table 6 Oleanane triterpenoid from Celastrus

E kel waE? SCHR |4 wa? 95
221  3B-hydroxyolean-5,12-dien-28-oic acid 29 234 9(11),12-oleanadien-33-ol 34
222 1B,3B,11B-trihydroxy-olean-12-enyl-3-palmitate 29 235 (3pB),olean-12ene-3,23-diol 36
223 12-oleanaen-3-one 29  |236 6a-hydroxyolean-12-3-one 36
224 12-oleanaen-3f,11B-diol 29 237 wilforlide A 36
225 1B,3B,-dihydroxy-olean-9(11),12-dienyl-3-palmitate 29 238 wilforlide B 36
226  xyloketal 32 239 (3B,22a)-3,22-dihydroxyolean-12-en-29-oic acid 36
227  12-oleanaen-3p,6a-diol 33 [240 24-hydroxy-3-oxo-12oleanen-28-oic acid 37
228  12-oleanaen-3f-ol 34 241 erythrodiol 38
229  12-oleanaen-3pB-caffeate 34 242 3-oxoolean-12-en-28-oic acid 39
230  olean-28-al-3f-yl-caffeate 35 [243 3-oxoolean-24-norolean-12-en-28-oic acid 39
231  oleanolic acid-3B-caffeate 35 244 oleanolic acid 39
232 9(11),12-oleanadien-3 -one 34 245 3B-hydroxy-2-oxoolean-12-ene-22,29-actone 39
233 9(11),12-oleanadien-3f-caffeate 34 246 3B,22a-dihydroxy-olean-12-en-29-oic acid 40

R=caffeate

" 225

232 R=0
233 R=caffeate
234 R=OH

E7 PRERESEN
Fig. 7 Structure of lupine

E 6

229 R=CH,
230 R=CHO
231 R=COOH

FARERR B ST R T B =18

Fig. 6 Oleanane triterpenoid from Celastrus
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®7 FERBEBRTPNBERE=E Ik 2 R HUY) 28-hydroxy-3-oxoolean-12-en-29-oic

Table 7 Lupane triterpenoid from Celastrus acid BEATIEMERFAY, RIS BIE 41 BGC-823 &
i e Sk WFEANE ST IVER o B om0 R 3 e e AR
247  2ao-hydroxy-lupeol 19 2L R 2, TG B COR ) AT B i st 1) Wnt/p-
" iizi’“e - Catenin {5 5B, T Hep G2 NIRRT
250 Iupeol palmitate 29 i, &XBYRIEL COE wJ DL & & e T4 i
251 29-hydroxy-20(30)-lupen-3-one 29 (ECA-109) Herk, HBEH Z9VIRIE (K2 m, 4
252 20(30)-lupene-3B,29-diol 34 HOER AR FLUZ AR /N, (R 2 B BR R H & ekl
253 20(29)-lupene-1p,3p-diol 34 3-(4,5- " FH L EME-2)-2,5- — R FELPU B IR £ (MTT)
254 lup-20(29)en-28-al-3p-yl-caffeate 36 SIS R COE ] LA ECA-109 2 A fr) 38 5 A2
255  lup-20(29)en-28-ol-3B-yl-caffeate 36 Z& . IAR2E 5 MTT 46 COE % AR Dﬁ!émﬂﬁ
256  lup-20(29)en-28-oic-3B-yl-caffeate 36 B U251 SIS HE RS /7 (840, 459 5% COE A 5
T " IR LRI A S ) U251 ARG, (et
259  6B-hydroxy-3-oxolup-20(29)-ene 41 T

*8 FMERETPBEEREZIEEN

Table 8 Structure of lupane triterpenoid from Celastrus

. AL
R R2 R3 R4 Rs Re R~
247 H oaOH BOH Me H Me H
248 H H =0 Me H Me H
249 H H OH Me H Me H
250 H H caffeate Me H Me H
251 H H =0 Me H Me OH
252 H H BOH Me H Me OH
253 OH H BOH Me H Me H
254 H H caffeate Me H CHO H
255 H H caffeate Me H COOH H
256 H H caffeate Me H COOH H
257 H H =0 CH20OH H COOH H
258 H aOH aOH Me H Me H
259 H H =0 Me OH Me H
#9 FEREEPRERE. SHREMAIARE =S
Table 9 The Dammarane,Ursane and Gammacerane Triterpenoid from Celastrus
) %3] FH K
260 3B, 20(S),24(S)-trihydroxydammar-25-ene-3-caffeate IR F L 42
261 3B, 20(S),24(R)-trihydroxydammar-25-ene-3-caffeate Sy o 42
262 3B, 20(S),25-trihydroxydammar-23(Z)-ene-3-caffeate Sy o 42
263 dammarenediol I 3-caffeate IR F L 19
264 3B-trans-(3, 4-dihyoxy-cinnamoyloxy)-11a-meth-oxy-12-ursene Ly 75k 38
265 o-amyrin-acetate e bt 19
266 12-gammateraen-3-ol fara ke 33

R=caffeate g % R=caffeate R
260 R,=20H 262 263

261 R,=BOH

R=caffeate

264

El 8 FaMcikETIAERE. BB MAIIRLE =55

Fig. 8 Structure of sammarane, ursane and gammacerane triterpenoid from Celastrus
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Table 10 Flavonoids from Celastrus

e e STk
267 daidzein 43
268 4'-hydroxyflavone-7-O-B-D-glucopyranoside 43
269 (—)epigallocatehin 43
270 (—)-gallocatehin 43
271 kaempferol 44
272 kaempferol-7-O-0-L-rhamnoside 44
273  kaempferol-3,7-di-O-a-L-rhamnoside 44
274 kaempferol-3-O-rutinoside 44
275 quercetin 44
276 quercetin-3-O-B-D-glucoside 44
277 myricetrin 44
278 emodin-6-0-B-D-glucopyranoside 45
279 (25)-7,3'-dimethoxy-6,4'-dihydroxyflavan 46
280 6,7,3'-trimethoxy-4’-hydroxyflavan 46
281 6,7-dimethoxy-3',4"-dihydroxyflavan 46
282  (25)-7,3'-dimethoxy-4'-hydroxyflavan 46

267 R=H

268 R=p-D-galactose

275 R=H T4
276 R=B-D-glucose

OH
OH
o o) HO O HO
R
8ot
0" ol 0
OH
0 OH OH
269 270

pe
LI e

22 WK

RNE A TP B 5 g U e 5] S X 4H.
ZURTBI K — PR . BREAREBIRA MTT 2
O WU i e % SN, AN [ R B 56 288 XU G 1 4% I - 4
PRI AN (HFLS-RA) MBI, S5 RN,
T AL BEFNF HFLS-RA MG%E, S (A]F1K
FEAK A . Kothavade SFAHRIE , BT A= R b R o v k00
A g IE I 0 R R PR R - AT A 3R -6 IS &
A, RIS A A T ORI RO BRI T R R
Arora FESRH 2,2- TR FEE FL i B HH I R
Trolox S5 HTEMAEJME « BRIE SR HT AL BE Sl
SE TG S0 G Bl ) R B 55 T s, MK T T v R
Celastrus paniculatus Willd. F ¥ 7K $E U . FFEEFR X
RN BT R S Nk 7>y P i 2t

OH

OH _
oH R2

on

OH

271 R=H, Ry=H

272 R;=H, Ry=a-L-rhamnose

273 R=a-L-rhamnose, R,=a-L-rhamnose
274 R, =rutinose

OH O OH

1

279 R,=OH, R,=OMe, R;=OMe
280 R,=OMe, R,=OMe, R;=OMe
281 R,=OMe , R,=OMe, R;=OH
282 R,=H, R,=OMe, R;=OMe

O R=p-D-glucose
278

El9 FakeikBrhREE L AYEN

Fig. 9 Structure of slavonoids from Celastrus
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