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Research progress on chemical constituents, pharmacological action and toxicity
of Melia toosendan
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Abstract: As a traditional Chinese medicine, Melia toosendan is widely used as a natural deworming agent. M. foosendan is rich in
chemical components, incluing limonoid-type triterpenes, lignans, flavonoids, steroids, organic acids and so on. Its pharmacological
activities are mainly anti-tumor, anti-oxidation, anti-bacterial, anti-inflammatory and analgesic effects, antiviral, deworming. The
application of M. toosendan is limited due to its hepatotoxicity, pregnancy toxicity and so on. In this paper, the chemical constituents,
pharmacological activities and toxicity of M. toosendan were reviewed, which will provide scientific basis for its further development
research and clinical application.
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Table 1 Tirucallane-type triterpenes from M. toosendan

ELRe] wEY CAS & ZE R
1 25-O-F 3E 75 R — B (25-O-methylmelianodiol ) 2077183-37-8 2
2 TR ¥ (melianodiol) 32764-64-0 2
3 21o-F R ¥ (21a-methylmelianodiol ) 956104-89-5 2
4 21B-HIFETTHRAR —EZ (21B-methyl-melianodiol) 956104-90-8 2
5 210,25- - I BETE B — % (210,25-dimethylmelianodiol ) 413614-51-4 2
6 21B,25-FHEETEBRER —EE (21B,25-dimethylmelianodiol) 413614-49-0 2
7 21-5ARE B (21-oxo-melianodiol) 32764-65-1 2
8 (3S,218,23R,245)-21,23-epoxy-21,25-dimethoxytirucall-7-ene-3,24-diol 2077117-35-0 2
9 M= (meliantriol) 25278-95-9 2

10 meliasenin S 1383711-85-0 2
11 meliasenin T 1360950-60-2 2
12 21540 B T =8 (21-oxo-meliantriol) 1444235-80-6 2
13 meliasenin Q 1255705-35-1 3
14 meliasenin R 1255705-26-0 3
15 (218,23R,24R)-21,23-epoxy-24-hydroxy-2 1 -methoxytirucalla-7,25-dien-3-one 2077078-98-7 2
16 (218,23R,24R)-21,23-epoxy-21,24-dihydroxytirucalla-7,25-dien-3-one 2077078-99-8 2
17 meliasenin B 1221262-77-6 4
18 toosendanic acid A 1050570-27-8 2
19 TR EZ S (methyl kulonate) 22611-37-6 2
20 3B,16B-dihydroxyeupha-7,24-dien-21-oic acid methyl ester 50430-57-4 2
21 + —Jil: (azedarachic acid) 245072-64-4 5
22 meliasenin E 1221262-80-1 6
23 TR B2 R (kulinone) 21688-61-9 3
24 toosendansin D 1802166-82-0 7
25 meliasenin [ 1255705-27-1 3
26 meliasenin J 1255705-28-2 3
27 meliastatin 3 481067-01-0 3
28 meliasenin K 1255705-29-3 3
29 meliasenin L 1255705-30-6 3
30 meliastatin 5 481067-04-3 3
31 meliasenin M 1255705-31-7 3
32 meliasenin N 1255705-32-8 3
33 meliasenin O 1255705-33-9 3
34 21-O-acetyl toosendantriol 101242-49-3 8
35 meliasenin P 1255705-34-0 3
36 & BFEE (lipomelianol) 102087-46-7 9
37 T BE (melianol) 16838-01-0 9
38 BT (melianone) 6553-27-1 9
39 turraeanthin 5532-42-3 9




¢ % Chinese Traditional and Herbal Drugs 35 51 % 25 153 202048 A

1 R;=OH, R,=H, R3=B-OH, R4=OMe, R5-R¢=0
2 R;=R4=OH, R,=H, R3=B-OH, Rs-R=0
3 Ri=H, R,=OMe, Rs=B-OH, R,=OH, Rs-R¢=0
4 R]ZOMC, RzZH, R}ZB-OH, R4:OH, R5-R6:O
5 R,=H, R,=R;=OMe, Rs=0-OH, Rs-R=0
6 R1:R4:OMC, RzZH, R}Z(X-OH, R5-R6:O
7 R]—R2=R5—R(,=O, R3=[X—OH, R4=OH
8 R;=R4=OMe, R,=R¢=H, R3=0a-OH, Rs=B-OH
9 R;=R,=OH, R,=H, Rs=0-OH, Rs=p-OH, R¢=H
10 R,=R¢=H, R,=OMe, Rs=0-OH, R,=OH, Rs=p-OH
11 R;=OMe, R,=R¢=H, Ry=a-OH, R4=OH, Rs=-OH,
12 R;-R=0, Ry=a-OH, R4=OH, Rs=p-OH, R=H
13 R1=OMC, R2=R(,=H, R3=a—OH, R4=CH3, R5=B-CO(CH2)]4CH3
14 R;=R¢=H, R,=OMe, Rs=0-OH, R;=CH3, Rs=p-CO(CH,)nCH; (n=10,12,14)

15 R;=OMe, Ry=H
16 R,=OH, R=H

18 R]ZRZZCHg, RgZRﬁ:H, R4:R5:OH, R7:COOH
19 R,=R,=CH3, R;-Rs=0, Rs=OH, R¢=H, R,=COOMe
17 20 R]ZRZZCHg, RgZRGZH, R4:R5:OH, R7:COOM6
21 R;=R,=CHj, Ri=Rs=R¢=H, R,~OH, R,=COOH
22 R;=CH;, R,=CH,0H, R3-R4=0, Rs=OH, R&=COOMe, R=H
23 R1:R2:R7:CH3, R3-R4:O, R5:OH, R():H

25 R,=OH, R,=R=H, Rs=CHj
26 R]—RZZO, R3:CH3, R4:H
27 R;-R,=0, Rs=COOMe, Rs=H

28 R=0OH, R,=H, R;=OOH
29 Rl-R2=O, R3=OOH
30 R|-R>=0, R;3=OH

34 35 R;=R,=H, R;3=0-OMe
31 32 R=0-OOH 36 R;=H, R,=OCO(CH,)nCHj (n=10,12,14), R;=B-OH
33 R=f-O0H 37 R,=H, R,=OH, R;=-OH

38 R1-R2:O, R3:B—OH
39 R]=H, R2=OAC, R3=I3-OH

El1 TP HERE =R AYED

Fig. 1 Structures of tirucallane-type triterpenes in M. toosendan
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Table 2 Four holonomic rings limonoid-type triterpenes from M. toosendan
9T Ay CAS 5 2% 9T Ay CAS 5 2%

41 (13a,17a)-30,70-di(acetyloxy)-21,23-epoxy-4,4,8- 20090-04-4 7 | 71 trichilinJ 160955-45-3 10

trimethyl-24-nor-5a-chola-14,20,22-trien-1a-ol 72 trichilin K 169056-24-0 10
42 deoxyhavanensin-7-acetate 534600-73-2 73 trichilin L 169056-25-1 10
43 24-nor-5a,130,170-chola-14,20,22-triene-3p,70-  30317-18-1 74 1-O-acetyltrichilin H 181799-11-1 10

diol,21,23-epoxy-4,4,8-trimethyl-3-acetate 75 meliatoosenin E 1355996-99-4 14
44 1,2-dehydromeldenin 227288-20-2 7 || 76 toosendanal 244179-29-1 17
45 (+)-nimocinol 95260-96-1 7 | 77 meliarachin K 1334481-73-0 6
46 IR (azadirone) 25279-67-8 10 | 78 meliarachin G 1334481-69-4 6
47 trichilinin E 220698-25-9 2 | 79 12-dehydroneoazedarachin D 1429746-96-2 6
48  1-cinnamoyltrichilinin 117869-72-4 11 || 80 (295)-19,29-epoxy-29-O-methyl-1a,3a,7a, 1429665-35-9 6
49  trichilinin D 220698-24-8 5 29-tetrahydroxymeliacane-11,15-dione-3-
50  meliatoosenin K 1314643372 12 acetate
51 trichilinin B 117842-13-4 10 | 81 meliatoosenin H 1355997-02-2 14
52 trichilinin C 172670-52-9 10 | 82 meliatoxin Bl 87617-81-0 16
53 14,15-deoxy-11-oxohavanensin-3,12-diacetate 1627899-12-0 13 | 83 12-hydroxyamoorastatone 174513-13-4 10
54 12a-hydroxymeliatoosenin 1628026287 13 | 84 RJIFiZE (isotoosendanin) 97871-44-8 10
55 meliatoosenin I 1355997-03-3 14 | 85 neoazedarachin A 207447-73-2 10
56  meliatoosenin J 1355997-044 14 | 86 neoazedarachin B 207447-74-3 10
57  3-deacetyl-1,6-diacetylsendanal 1613615-06-7 5 | 87 neoazedarachin D 207447-75-4 10
58  12-O-acetyltrichilin B 95360-12-6 15 || 88 butenolide 1558056-69-1 10
59  meliarachin C 1334481-650 6 | 89 meliatoosenin F 1355997-01-1 14
60 JIIBZ (toosendanin) 58812-37-6 6 | 90 toosendone 1019856-10-0 18
61 29p-)IIffZ (29p-toosendanin) 66052-49-1 6 | 91 acetyltrichilenone 42483-64-7 10
62 trichilin H 156250-68-9 16 | 92 trichilenone 23599-56-6 10
63 12-hydroxyamoorastatin 71590-47-1 10 | 93 7-acetylneotrichilenone 18046-82-7 10
64 azedarachin A 157622-62-3 10 | 94 neotrichilenone 18046-81-6 10
65  12-O-acetylazedarachin A 157750-73-7 10 | 95 [C(S),10,30,4B,50,70,120,130,170]-24-norchola- 220629-07-2 10
66 azedarachin B 197457-99-1 10 15,20,22-triene-4-carboxaldehyde-1,3,7,12,
67 12-O-acetylazedarachin B 163634-39-7 10 15-pentakis(acetyloxy)-21,23-epoxy-19-
68 sendanin 62078-28-8 10 hydroxy-4,8-dimethyl-11-oxo0-cyclic-4,
69  trichilin B 77210-33-4 10 19-acetyl acetal
70  trichilin T 160955-44-2 10
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= Rl
44 R,=OAc, R,=OH
45 R,=OH, R,=OAc
46 R,=H, R,=OAc

41 R,=R,=OAc, R;=OH
42 R,=R;=OH, R,=OAc
43 R,=OAc, R,=OH, R;=H

O
(?)R3: @

47 R|=H, R,=Bz, R;=Ac

48 R;=COMe, R,=Cin, R;=Ac
49 R;=H, R,=Cin, R3=Ac

50 R;=H, R,=Tig, R3=Ac

51 R;=R;=Ac, R,=Tig,

52 R;=Tig, Ry=Ac, Ry;=H

R,=OMe, R,=R,=H, R;=OAc
78 R,=R,=H, R,=OMe, R;=OAc
79 R,=R;=R,=H, R,=OMe

80 R,=OMe, R,=R;=R,=H

81 R,=OMe, R,=OH, R;=OAc, R,=H

82 R,=R;=H, R,=OCOCH(CH3)CH,CH;, R,=OAc

83 R,=R,=H, R,=R;=OH

84 R,=R,=H, R,=OH, R;=OAc

85 R,=R,=H, R,=OCOCH(CH;)CH,CH;, R;=0H ©O
86 R,=R,=H, R,=OCOCH(CH3),, R;=OH

87 R,=R,=H, R,=OCH;, R;=OH

58 Ri=H, R,=OCOCH(CH3)CH,CH3s, R3=a-OAc, R4=0OAc, Rs=OH
59 R;=Rs=H, R,=R4=0Ac, Rs=OH

60 R;=R3;=H, R,=Rs=OH, R4=0OAc

61 R;=Rs=OH, R,=Rs=H, R,=OAc

62 R;=H, R,=OCOCH(CH3),, R3=0-OAc, R4=0Ac, Rs=OH

63 R]:R3:H, R2:R4:R5:OH

64 R1:R3:H, RZZOCOCH(CH3)CH2CH3, R4:R5:OH

65 R;=R3;=H, R,=OCOCH(CH3)CH,CH3, R4=0Ac, Rs=OH

66 R;=R3;=H, R,=OCOCH(CH3),, R4=Rs=OH

67 Ri=Rs=H, R,=OCOCH(CHj),, R;=OAc, Rs=OH

68 R,=Rs=H, R,=R,=OAc, Rs=OH

69 R;=H, R,=OCOCH(CH3)CH,CH3, R3=0-OAc, R4=Rs=OH

70 R,=H, R,=OCOCH(CH;)CH,CHj, Ry=a-OH, R,=OAc, Rs=OH
71 R,=H, R,=OCOCH(CH;)CH,CHs, Ry=a-OH, R4=Rs=OH

72 R;=H, R,=OCOCH(CH3),, R3=a-OH, R4=0OAc, Rs=OH

73 R=H, R,=OCOCH(CH;)CH,CHs, Ry=a-OH, R4=Rs=OH

74 R,=H, R,=OCOCH(CH3),, Ry=a-OAc, R;=Rs=OAc

93 R=0OAc
94 R=OH

2 JIRF AR ITEE R = iR RN SRS

Fig. 2 Structures of four holonomic rings holonomic limonoid-type triterpenes in M. foosendan
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Table 3 C ring opening limonoid-type triterpenes from M. toosendan
95 ey CAS 5 S 30k

96 12-ethoxynimbolinin E 1941147-56-3 13

97 12-ethoxynimbolinin F 1940196-25-7 13

98 la-benzoyloxy-3a-acetoxyl-7a-hydroxy-123-ethoxynimbolinin 1239945-88-0 13

99 nimbolinin B 76689-93-5 13
100 toosendansin C 1802166-81-9 13
101 toosendansin B 1802166-80-8 7
102 lo,3a-dihydroxyl-7o-tigloyloxy-12a-ethoxylnimbolinin 1613615-07-8 15
103 lo,7a-ditigloyloxy-3a-acetoxyl-12a-ethoxylnimbolinin 1613615-08-9 15
104 12-0-ethyl-1-deacetylnimbolinin B 1033203-59-6 19
105 12-0O-ethyl-nimbolinin B 1383604-86-1 15
106 120-1-O-tigloyl-1-O-deacetyl-nimbolinin B 20
107 12-1-0O-tigloyl-1-O-deacetyl-nimbolinin B 1426089-45-3 20
108 12a-nimbolinin A 20
109 12B-nimbolinin A 220698-26-0 20
110 1-deacetylnimbolinin B 76689-98-0 20
111 nimbolinin D 269741-52-8 6
112 meliatoosenin L 1355997-05-5 14
113 meliatoosenin M 1355997-06-6 14
114 meliatoosenin N 1355997-07-7 14
115 meliatoosenin O 1239945-87-9 14
116 12-0-ethylnimbolinin B 21
117 12-O-methy-1-O-tigloyl-1-O-deacetylnimbolinin B 1383604-85-0 21
118 12-0-ethy-1-deacetylnimbolinin B 21
119 la-benzoyloxy-3a-acetoxyl-7a-hydroxyl-12a-ethoxyl nimbolinin 1613615-09-0 22
120 12-ethoxynimbolinin B 1019854-60-4 18
121 12-ethoxynimbolinin C 1019854-61-5 18
122 12-ethoxynimbolinin D 1019854-62-6 18
123 12-O-methylvolkensin 244179-69-9 17
124 nimbolinin C 269741-37-9 17
125 1-deacetylnimbolinin A 220698-27-1 23
126 la,7a-dihydroxyl-3a-acetoxyl-12a-ethoxylnimbolinin 24
127 toosendansin A 1802166-79-5 13
128 1-O-tigloyl-1-O-debenzoylohchinal 122688-84-0 19
129 EVBEE (ohchinal) 67023-79-4 7
130 3-deacetylsalannin 1110-56-1 5
131 3-deacetyl-4-demethylsalannin 1621682-24-3 5
132 ohchinin 67023-80-7 5
133 ohchinin acetate 67023-81-8 5
134 1-O-decinnamoyl-1-O-benzoylohchinin 1429747-00-1 5
135 EpBRYD 224K (salannin) 992-20-1 6
136 3-O-deacetyl-3-O-tigloylsalannin 310904-28-0 6
137 1-O-decinnamoyl-1-O-Z-cinnamoylohchinin 768396-29-8 6
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eIkl ey CAS 5 S5 30k
138 1-O-decinnamoyl-1-O-benzoylohchinin acetate 67023-77-2 6
139 1-O-cinnamoyl-1-O-debenzoylohchinal 1383604-87-2 21
140 ohchininolide 1429747-02-3 5
141 1-decinnamoyl-1-benzoylohchininolide 1429747-04-5 5
142 23-methoxyohchininolide A 1429747-06-7 5
143 23-methoxyohchininolide B 1429747-08-9 5
144 23-hydroxyohchininolide 1429747-10-3 5
145 1-O-decinnamoyl-1-O-benzoyl-23-hydroxyohchininolide 1429747-12-5 6
146 3-deacetyl-28-oxosalannin 1621682-25-4 5
147 1-decinnamoyl-1-benzoyl-28-oxoohchinin 1429747-18-1 5
148 3-deacetyl-4'-demethyl-28-oxosalannin 1429747-20-5 5
149 1-O-decinnamoyl-1-O-benzoyl-28-oxoohchinin 1429747-18-1 6
150 1-detigloylohchinolal 1621682-26-5 5
151 mesendanin E 1239041-22-5 5
152 ohchinolal 86160-86-3 5
153 1-O-detigloyl-1-O-benzoyloh-chinolal 768396-28-7 6
154 1-O-detigloyl-1-O-cinnamoyloh-chinolal 768396-29-8 6
155 3-O-acetylohchinolal 200353-18-0 25
156 21-hydroxyisoohchininolide 1429747-14-7 6
157 17-defurano-17-oxoohchinin 1429747-16-9 6
158 meliatoosenin P 1355997-08-8 14
159 meliatoosenin Q 1355997-09-9 14
160 meliatoosenin R 1355997-10-2 14
161 meliatoosenin S 1355997-11-3 14
162 12-ethoxynimbolinin A 1019854-59-1 18
163 spirosendan 220137-96-2 23
164 nimbolidin B 76689-94-6 10
165 nimbolidin C 169056-26-2 10
166 nimbolidin D 169056-27-3 10
167 nimbolidin E 169056-28-4 10
168 nnimbolidin F 200399-46-8 10
169 ohchinolide B 71902-49-3 10
170 ohchinolide C 200399-45-7 10

2.4 GRTTHEZRITHRR

Cho ZEUSTR L) BRFEEH2Y) 1D1201 Af DAk
5xFAD /MR (3577 5 SR MR RAZ 1K) APP/PS
FE R AD BEBY/NERD 1S B ST RS, PEARTERD
FEEE MK, AT REEAT VAR YR Y7 B 7K 2K I BR 5
VR o /N5 248 R PR ok V5 A T i R w2 B AT 1
PR IR IRHLE 2 — o Li VR 12B-1-O-tigloyl-
1-O-deacetyl-nimbolinin B (TNB) A& & 2 111 flg %2
B (LPS) Bl /NI R 4hffa h NO Al TNF-au 7

A, G SR — AW E S B (INOS). TNF-a.
WEAR-2 (COX-2) FAdfNZ-1p (IL-1p)
BRI R, HIHI A0 N S R AR R JRSS NF-xB
k% Gy r, $H] LPS H3E) BV-2 40+ c-jun N ¥
Pl (ONKO (1364, FRARTE fb /N e o 40 P 7 L 5
Fefk Aot D20 HT-22 (40551, 28] TNB
ST/ N BT A A T 20 I A AW 7). Park ZF B0
RILNBRTEEHEY) ID1201 3@ i 30 i e B U LES 3-
WG/ Akt B, BAPTUEMFEEIER.
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R0 7 Y OR,
e -
96 R,=R;=H, R,=BZ, Rs=a-OFt 111 R=Ac, R=H, Ry=a-OMe, R=BZ 127 R,=R,=Tig, R;=COOMe
97 Ri=R4=H, R,=Tig, R3=p-OEt 112 Ry=H, R=Rs=Tig, Rs=a-OMe 128 R,=COMe, R,=Tig, R;=CHO
98 R =Ac, R,=BZ, Rs=B-OFEt, R=H 113 Ri=Ac, R,=H, R3=0-OMe, R,=Tig 129 R,=COMe, R,=BZ, R;=CHO
99 Ri=R,=Ac, Ry=0-OH, Rs=Tig 114 R;=R=Ac, R;=B-OMe, R,=Tig 130 R;=H, R,=Tig, R;=COOMe
100 R;=Ac, R,=R4=Tig, R;=0-OMe 115 R;=Ac, R,=Tig, Rs=0-OFEt, R,=H 131 R\=H, R,=Met, R;=COOMe
101 R;=Ac, R,=Tig, R;=a-OMe, R4=BZ 116 R;=R>=Ac, R;=0-OEt, R,=Tig 132 R;=H, R,=Cin, R;=COOMe
102 R,=R,=H, Rs=a-OFEt, R,=Tig 117 R;=Ac, R,=R,=Tig, Rs=p-OMe 133 R,=Ac, Ry=Cin, R;=COOMe
103 R,=Ac, R,~R,~Tig, Rs=0-OFEt 118 Ri=Ac, R;=H, Ry=a-OEt, R¢=Tig 134 R,=H, R,=BZ, R;=COOMe
104 R,=Ac, R=H, Ry=a-OEt, R,~Tig 119 R,=Ac, R,=BZ, Ry=0-OE¢, R,=H gz E';Qc;gz’gg;gé’gﬁeow
105 R;=R,=Ac, Ry=a-OFt, R¢=Tig 120 R=Ac, R=Cin, Rs=a-OEt, R«=H 137 Ri=H. sz’z_&n Ry=COOMe
106 R,=Ac, R=R;=Tig, Rs=0-OH 121 R;=R,=H, R,=Tig, Ry=0-OEt 138 R,=Ac, R,=BZ, R,=COOMe
107 R;=Ac, R;=R4=Tig, R;=a-OH 122 R=R4=H, R,=BZ, R3=p-OEt 139 R;=Ac, R,=Cin, R;=CHO
108 R;=R,=Ac, Rs=a-OH, R;=BZ 123 Ri=Ac, R,=Tig, Rs=a-OMe, R,=H
109 R=R,=Ac, Ry=p-OH, R4=BZ 124 R;=Ac, R=Cin, Rs=a-OMe, R;=H
110 R,=Ac, R,=H, Ry=0-OH, R4=Tig 125 Ri=Ac, R=H, R;=a-OH, R4=BZ
111 R;=Ac, R=H, Ry=0-OMe, R;=BZ 126 R;=Ac, R=H, Rs=0-OFEt, R«=H
Ry
COOMe
| ©
(6]
140 R ,=R4=H, R,=Cin, R;=COOMe 150 R,=OH, R,=H
141 R=R4=H, R,=BZ, R;=COOMe 151 R,=OH, R,=Met
142 R=H, R,=Cin, R3=COOMe, Rs=a-OMe 146 R=Tig 152 R,=OH, R,=Tig
143 R;=H, R,=Cin, Rs=COOMe, R4=B-OMe 147 R=COMe 153 R =OH, R,=BZ
144 R,=H, R,=Cin, R;=COOMe, Ry=OH 148 R=Met 154 R,=OH, Ry=Cin

149 R=BZ 155 R,;=OAc, R,=Tig

145 R,=H, R,=BZ, Rs=COOMe, R;=OH

158 R;=H, R,=Tig, R;=CHO
159 R,=Ac, R,=Tig, Ry=CH(OMe),

OCH,CH,

., 67]/&/ ACO\\. i : <
‘OH —O0
(6]

—0 164 R =Ac, R,=Tig

165 R =Ac, R,=COCH(CHj),

166 R =R,=Tig

167 R =Tig, R,=COCH(CH,),

168 R,;=COCH(CH;)CH,CH;, R,=Tig

169 R;=OAc, R,=Tig
170 R,=0COCH(CHj;),, R,=Tig

3 JIERFH CRFRITIEERE ZIER N SYIRIEEH

Fig.3 Structures of C ring opening limonoid-type triterpenes in M. toosendan
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Table 4 Lignans from M. toosendan
%5 wEY CAS 5 27 3Lk
171 threo-guaiacylethoxyglycerol-B-O-4'-coniferyl aldehyde ether 1954754-09-6 26
172 erythro-guaiacylethoxyglycerol-B-O-4'-coniferyl aldehyde ether 1954754-12-1 26
173 threo-guaiacylethoxyglycerol-B-O-4'-guaiacyl aldehyde ether 1954754-13-2 26
174 erythro-guaiacylethoxyglycerol-p-O-4'-guaiacyl aldehyde ether 1954754-15-4 26
175 threo-guaiacylethoxyglycerol-B-O-4'-coniferyl ether 117703-32-9 27
176 erythro-guaiacylglycerol-8'-vanillin ether 79389-53-0 27
177 threo-guaiacylglycerol-8'-vanillin ether 524937-13-1 27
178 erythro-guaiacylglycerol-8'-(4-hydroxymethyl-2-methoxyphenyl) ether 144877-72-5 27
179 threo-guaiacylglycerol 8'-(4-hydroxymethyl-2-methoxyphenyl) ether 524937-14-2 27
180 (2R,3R,4S5)-2,3-diguaiacyl-4-hydroxyl tetrahydrofuran 1954754-22-3 26
181 trans-2-guaiacyl-3-hydroxymethyl-5-(cis-3'-hydroxymethyl-5'-formyl-7'- 1954754-18-7 26
methoxybenzofuranyl)-7-methoxybenzofuran
182 erythro-guaiacylglycerol-p-O-4'-(+)-5,5'-dimethoxylariciresinol ether 1954754-20-1 26
183 meliasendanin A 1820034-02-3 27
184 meliasendanin C 1820034-04-5 27
185 meliasendanin B 1820034-03-4 27
186 threo-dihydroxydehydrodiconiferyl alcohol 1803414-99-4 27
187 meliasendanin D 1820034-05-6 27
188 1-(4-hydroxy-3-methoxyphenyl)-2-[3-[(1 E)-3-hydroxy-1-propenyl]- 847476-37-3 27
5-methoxyphenoxy]-(1S,2R)-1,3-propanediol
189 (+)-pinoresinol 487-36-5 27
190 clemaphenol A 362606-60-8 3
191 M HEEE (medioresinol ) 40957-99-1 28
192 evafolin B 1961305-60-1 27
193 (7S,8R,8'S)-3,3'-dimethoxy-4,4',9-trihydroxy-7,9'-epoxylignan-7'-one 252333-76-9 27
194  EFIAEREE (epipinoresinol) 24404-50-0 28
195 (+)-balanophonin 80286-36-8 28
A SR Lo
R e ey
. MeO :
oy
171 R=B-CH,0H, R,=0-OEt, Ry=(CH=CH)CHO MO g1 e 183 OH
172 R;=0-CH,0OH, Ry=0-OEt, Ry=(CH=CH)CHO
173 R=B-CH,0H, R,=a-OEt, R3=CHO OH

174 Ri=0-CH;0H, Ry=0-OEt, R=CHO MeO

175 R1=-CH,OH, Ry=p-OH, Ry=(CH=CH)CH,OH HO HOS OMe
176 R,=B-CH,0H, Ry=p-OH, R;=CHO :
177 R;=B-CH,OH, R,=a-OH, R;=CHO MeO T 0 0 OH

178 R,=B-CH,OH, R,=B-OH, R;=CH,OH O MO | on OMe HO
179 R1=B-CH20H, R2=(X-OH, R3=CH20H OCH;
Rs 184 R;=a-OH, R,=p-OH
HO R, 185 R,=B-OH, Ry=0-OH
HO HO 186 R;=p-OH, R,=p-OH
AN O R 187 R,=0-OH, Ry=a-OH
% 3 OMe
HO HO wH MeO O
H™
o)
N OH
MeO (0] OMe
OH
R, 192
188 R, OMe
OMe
o HO\ 189 R,=R,=OH, Ry=R,=OMe, R=H 0 OMe
g 190 R,=R,=OMe, R,=R;=OH, Rs=H , 0
O OH 191 R,=R,~OH, R,=~R{~Rs=OMe ‘ OH
OHC™ X B
HO 0 —
OMe 195 OH
OMe 193 194 OMe

El 4 )IIBRFHARRRERUSTNG

Fig. 4 Structures of lignans in M. toosendan
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Table 5 Flavonoids from M. toosendan

ETRS) E CAS 5 z%

SCHR

196 b € X E R 446719 29
(homoeriodictyol)

197  clematine 150172-22-8 30

198  #it%E (quercetin) 117-39-5 28
199 Wh#MH (kaempferol) 520-18-3 30
200 S AR (isoquercitrin) - 21637-25-2 28
201 T C(rutin) 153-18-4 28
202 Kt (daidzein) 486-66-8 30

OCH,
OH
R O (0] O HO
OH O

196 R=OH
197 R=rutinose

HOO
|
I
OH

202

Bl 5 JI#RT RN SYREH

Fig. 5 Structures of flavonoids in M. toosendan

198 R;=R,=OH

199 R=H, R,=OH

200 R;=OH, R,=0Glu
201 R;=OH, R,=rutinose

#z6 JIIRFHIMEELLEY
Table 6 Steroids from M. toosendan

9 5 wEY CAS 5 225 3Lk
203 (208)-5-stigmastene-3p,7a,168,20-tetrol 1255520-83-2 3
204 (208)-5-ergostene-3B,7a,16f3,20-tetrol 1242442-54-1 3
205 B-2F 8 E (B-sitosterol) 83-46-5 3
206 To-F2RA HEE (7a-hydroxysitosterol) 34427-61-7 3
207 TB-¥2IEL | (7B-hydroxysitosterol ) 15140-59-7 3
208 (22E,245)-50,8a-epidioxy-24-methylcholesta-6,22-dien-3-ol 55722-34-4 3
209 (22E,245)-50,8a-epidioxy-24-methylcholesta-6,9,22-trien-3-ol 78342-38-8 3
210 E 8l (stigmasterol) 83-48-7 30
211 daucosterine 474-58-8 3

HO

203 R1=(X-OH, R2=B-OH, R3=OH, R4=[3-CH2CH3
204 R;=a-OH, R,=p-OH, R3=0OH, R4=CH3

205 R1=R2=R3=H, R4=B-CH2CH3

206 R1:(X—OH, R2:R3:H, R4:B—CH2CH3

207 R1=B-OH, R2=R3=H, R4=B-CH2CH3

209

BEl6 JIRTHEEFEULEYINGH

Fig. 6 Structures of steroids in M. toosendan

2.5 IRETE

Xie ZEUSE /N AR PRI T 83
PEPRAT IR IR VE IR IT, 25 SR 114
YWEAWHERPRBURIER . IS SR R
Vi BRSO R ) | BT A R
NERUBSEANZ EEIR, R I AT /s BRI
KJRIERME: 12 FIERIBARE, B8 TR
PR K AL B s 2tk S E (NCV) 15

Wi, 25 RRWIILREIEGE K B AP AL PR . LGS,
AR BT B SR T S BOK SR AL B 22 B 2T 4
PhLERH, L RA S H . R ESIRAIIK L
P2 B PR SO R 1)/ RO L Ay SORIBUE B
PR = S M A S8 JAE AR AR )1 PR 5 TR &
B . 80% LT M /K S HUYI AR AT 28 55
YRR, ORI BRI LB R B IR T 8 . 8
PR, (E2 BT K] R SR AT R AR .
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Table 7 Organic acids from M. toosendan
iIked aEw CAS & 225 3CHR
212 fEfEWR (stearic acid) 57-11-4 29
213 WHER (linoleic acid) 60-33-3 29
214 BEIAMR (succinic acid) 110-15-6 29
215 toosenoside A 1820034-06-7 27
216 %2R (ferulic acid) 1135-24-6 30
217 WNHERR (caffeic acid) 331-39-5 30
218 FER (vanillin acid) 121-34-6 29
219 JR —Z5®y (protocatechuic acid) 99-50-3 30
220 THM (syringic acid) 530-57-4 28
221 FHEEFR (isovanillic acid) 645-08-9 28
222 MHEIEFKEFRR (p-hydroxybenzoic acid) 99-96-7 28
223 FHEERE (isovanillin) 621-59-0 29
224 FEE (vanillin) 121-33-5 29
225 WH#EHEFRHEE (p-hydroxybenzaldehyde) 123-08-0 28
226 FARIEE (coniferyl aldehyde) 458-36-6 28
cH J\/\/\/\W\ )K/\f(
HO” NCHy)y”  ° HO T HO ?
212 213 214 ? 2 o
HO
o . OH o > \fgrOH
RIDM o | © 215 0
R, N
3 R
216 R;=OCH3, R,=OH 318 R,~OCH,, R,=OH, Ry=H § HO
217 R,=R,=OH 219 R =R,~OH, Ry=H 223 R;=OH, R,=OCH, .
220 R,=R;=OCHj, R)=OH 224 R;=OCH;, R;=OH
221 R =OH, R,=OCHj, Ry=H 225 R,=H, R,=OH
222 R;=R;=H, R,=OH
Bl 7 JIsFHENEEIE M EINEN
Fig. 7 Structures of organic acids in M. toosendan
&8 JIBRFHIEMILED
Table 8 Other constituents from M. toosendan
%5 waEm CAS 5 27 3k
227 IE=-—%t (n-hentriacontane) 630-04-6 29
228 1IE =1 J\%ilEE Coctacosyl alcohol) 557-61-9 29
229 =4E-15-BF (15-triacontanol) 31849-26-0 31
230 meliadanoside A 286369-46-8 31
231 meliadanoside B 286369-47-9 31
232 5P H SRS (5-hydroxymethylfurfural ) 21300-07-2 28
233 cirsiumaldehyde 7389-38-0 28
cH (i) =
H3C/( 2)29\C1-13 H3C/ v (CHZ)M\CH} OH on OH
227 E o=
229 OH H;CO OGlu  HOw - l_i o Q
HiCO 5 O oH \(I
_(CH,) , -0 O
HO 2 27\CH3 | p / HO_ oo OH O/\E>—/
228 OH H /
232 230 231 233

B8 JIRFHhHEMELESYING

Fig. 8 Structures of other constituents in M. toosendan
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Table 9 Activity reports of compounds in M. toosendan

LR SRR TEERA TSR S 3Lk

meliasenin [ HE G = s )i ok TENERE U208 4. AFLIgE 3
MCF-7 UMK = (1Cs0)
24 9.5, 11.2 pmol-L™!

meliasenin J Hiz b =i ifudE X U20S 4ifE. MCF-7 4iAE ICso 3
M4 143, 1.1 pmol-L™!

meliasenin K HigkE R =k Yk %} U20S 28, MCF-7 4HMfif% ICso 3
A 7.3 2.4 pmol L

meliasenin L Hiz b =i ifudE X U20S 4ifE. MCF-7 4iAE ICso 3
AN 9.5, 9.8 umol-L™!

meliasenin M HERM=  FE&HE  XMCF-74MMAIICs0 M 16.4 pmol L™ 3

meliasenin N HigkE R =k Yk %} U20S 28, MCF-7 0I5 ICso 3
4510 8.8 3.0 pmol-L™!

meliasenin O HiE A = e X U20S 4ifE. MCF-7 41 ICso 3
234 23.9, 2.3 pmol-L™!

meliasenin P HERM=ME  Md 8 MCF-7 400 ICso 4 6.4 umol-L™ 3

meliasenin Q HizkM =5  400&% % U208 2000 ICso 4 3.9 pmol L™ 3

meliasenin R HiE A = s X MCF-7 40H8 ICso 4 28.1 pmol- L™ 3

trichilinin E FEERM =0 s X AME HepG2 41t A B & 2

meliarachin C FrEEEN=
12-hydroxyamoorastatin s R =
trichilin B+ 1-O-tigloyl-1-O-debenzoylohchinal . 12- frige 7=

ethoxynimbolinin A. nimbolidin C. trichilinin D

SN ZE. JIIFRE. trichilin H. meliatoosenin K. s R =
14,15-deoxy-11-oxohavanensin-3,12-diacetate. 12-O-
acetylazedarachin B

3-deacetyl-4'-demethyl-28-oxosalannin s R =

la,30-dihydroxyl-7a-tigloyloxy-12a-ethoxylnimbolinin, ¥ Z M =
12-O-ethyl-1-deacetylnimbolinin B
12-ethoxynimbolinin C s R =

SGC7901 4L ICso ¥4 6.9
pmol-L™!

w IR RSk S E P HL6O 41 6
1Cs0 4 0.65 pmol-L™!

whOIEENE TR 4 O R A K 10
(MIC) N 3 pugem™

whEEEE MHIERE B (NF«B) ¥tk 32

W OEEEYE 7E 10 pmol LU ERMRAE 32
[HF-a (TNF-a) %5 NF-kB 7
JCERME

f5 4IE A BRE AZS21 41, HL6O 4R M 5-6
1Cs0 774 6.9+ 2.8 pmol-L™!

B MERME HEMENZ PCL2 IR MAEEK 15

AKEE BT (NGF) -Siepg stk
[T | X PRI B ¥ MIC A 15.6 18

pgmL™

1a,7a-dihydroxyl-3a-acetoxyl-12a-ethoxylnimbolinin RS RN B Sof FER AN BB R i) MIC N 152 24
ugmL™!

meliasendanin A NI FUEM  ABTS H B35 Briile gk 27
Ttk (ICs0 = 62.8 pmol-L™)

(+)-pinoresinol VNI A ABTS H HEFRREIE KHi AL 27
WM (1Cs0=45.1 pmol-L™)

26 IE HIFIE, R IDARS i B P 00 0 v 2 oy T SR S HR D

Caboni 25545 H| LC-Q-TOF.MS/MS 77 24 il
NIRRT BRI B BE T, SOR ZR0EIHIT 1 9t
BTG PE, 4 R I 45 % o AT A IR
Zhang ZEROLE A4 4S50 A B BT (R 7K 3R 4
MEEOER. BARKNMITH. ABSKE. &
T OO 4 BR A A S0 18 o Jiang 2 05STH )1 BF- 4 12
FFE SRR 2 A AR B o I P B i AT T

W R 2 RS2 B A TR 35 P d 5, 0T 2 PR B
MIC 3124 0.5%, Ti#4 Bz HEE S B MIC R 2%
27 mASE

Shi ZEPURIULE IR S WEHEMAERER
(BoNT) AHHBAMIER, EERNAASINA B2
PR E AR RIEA, @itk BoNT #r H
JEE¥) SNARE 2K 1R S28L . Zhou ST 78 & B 1
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F0F BoNT 4255 (1) P KBS MG B E 52 ), DAR
TR RN S fid ¥ B A 7 XD BoNT/A
BoNT/C 5RfilfARI45 G, BHET BoNT #2555 H
FRIEYIBEE, R4 SNAP2S 4 T 4Rl .
2.8 §EIBIEHENT

Li S5 058000 F 4= 200 Jfa 65 1 61200t 78 R IR B R
MKIAER 15T Ca IR IFFER N H 2 77 & -
I (AU, 1 8 B A F 251 340011 NG108-15
Y Ca® WA AT N, R DX FPE F A& il ik
L ZUE0 8 SEHL .
29 FH. HEREM

JUBRE S W oK, bk . Rk
ANKFEH RO A7 Xl KR NSEIR. SETE L
HWERE B USSRk PRk s
PERRH A B BEAATEYERIDI A ROR, BT e
PEVE F - 9 Ak 1 119 49 22 FL PR A2 3 FEL O 7510 %o 58 e P
R Z A B PR 2R R G (1 OCEELAE SR R L
EHAT N, 5IEERMIEE RN, Xie 50255
PRASYI R L, SR BURZORY F AT TR, R
NI AR B iR 50%~98%, #WIMEEA
Aol HEEMER .
2.10 HNFIBABERSE M

Feng S5 1031@ i A4 41 52 56 5 BV BT HR B fig
B S 400 A TR ik 4 Rl (T e 1 o i T
TEPE, (RO BRI 1 4 B BB VA HIPE R . 9k
AN T T )1 BR 2% AL 5 H W R 4 B LR
By RIS L, RILMESE 48 h 5, Shdih iR & ThAs
AN B PR 50%.
2.11 RESfRL IS HF

JE K5 % SISV ) R 2= E R ik B HE AP 2717, LA
12 % /min BAREE OO R 20w 22, FHH s It ) Bt
BAEIE A R BidsgiF kAL, SR EIFE )RR
YER TSR BLIEHTR )N, e ZE S TR IR R
PR e BB BE A 2271 1) S A i BELIBT A Ik R BE
W e F A2 ANl
2.12 RS

Jin 26611 FiI 70 /8 A/PR/8/34 Al H3N2 475 8 46) K
B4l MDCK 347 LGS TRACER . LA EE AN 5 &b
L, e ) BRI R B B AR REETE, 45
RINBR-F @t st N . %S RNA
BEEE S PA E A M Mx1 S840 R K
Jo BB o Tian S5L071R F Ik G B RS I8 Jis 2 1) /) Bl
ISRV AR 7K 24055 2L 300 Jas 25 A U i 4

FH AR5 R 9 368 5 AL 2 2 o) AR 4 i g A2
L (CPED, X H A B 33 R L U 2 /EH -
213 MBERLE

Nakajima 55 SSIAJF 52 &% 301 B 4 B i i BH
Wit WA PKC TS PMERIBAR A R 2-1 JIBI A
KR LM O DT
3 EMMR
3.1 fFEM

Zheng ZFIOVH PG FMNIAAE miRNA 354745 2
64 N#EFFILMINBE miIRNA, SR )BT K
Vs I D Be B i v Re S A PRIE T Sekifh D)
R B AR 200 ) 0 2 A 5 o Yu S5 UOTI I Sz B
JIBRER CYP3A4 WU, NI R I AEAL T Re 2
AR R . B ST H 226K 5T FDA #r
LI HepG2 4 BRAR AL K 4 M % 6 A 5 |
oririd, kI HH A 3 AN (meliasenin
B. trichilinin D. 1-O-tigloyl-1-O-debenzoylohchinal ) .
BB FORIL, 1K 3 AN X HepG2 4 5 & -
BRR, FORNIBF A R Re & 5l %
PEMIEZL NS . Zhang S5EU20E I 5200 K 0 ) 1 MR I8
T SR A D REBEAS A~ e R A BT 5 BUR R K
U AHMIAET:, VR MR A MAP S 0TS
ez 5TR—dE.
32 kA

N IR F G AT e R EBUUUE TAEIR, (B4#2)
JEHEAR 2 T BRI,
3.3 PEIRHAIE

NIRRT RS A MEIER, VEREGUE: .,
W VR A, 2 R PR R T SBT3
34 HIRSM

T/NMETIA ELISA J5ik4#r /0 RIE M1 5
HA N y T AFN-pO MRS H F-0( TNF-0)
(7KF, PG 4 2 o i d 7 5 PO IS T bk B2 2
L, 25 SR R 2 ) B0 A SR AR
B IR, AN R 2R ET .

PSS BN, FE BT BON UK, & H
150~200 g A HEEAET .. . L Ry BREEE
1 h WL EEIR, £7E 24 h WAET:. BEER T
T 250 g i [a] Py s B R ERRE AR D). /R ig 45
TR 80% L BEHR- I (39.5 g #2497 1 kg Ji
A25) RCKT A2 BN 122 g/kg, KRR ig 45
NIRRT SRS fa, IR B A
Lo o 7] 0 1 1 B 50
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e PR IS FH AL 82 Y 5 R R A T ™
N HKH], B ARA A S h T
A B TR 200 g AR BT /KBR300 mL)
2 30 min J& HELEO WXIE L I J7RRAS . ARADARR
FF Ofie B AMEAGSEIR AR, L2
IR Z Fr 0.3~0.4 g FIRA P, I 2~4 ¢
BRI sHEAET=0, BT rh g 2 2O TR ] DL K&
X RFAERIBEVEAE T . PSR L « /N EISOE B K.
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