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Research progress on secocycloartane triterpenoids
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Abstract: Secocycloartanes are a class of triterpenoids with novel structures showing anti-HIV and antitumor activities. This review

summarized the structures, bioactivities and plant distribution of secocycloartane triterpenoids reported from plants but Schisandraceae

in recent years to provide a basis for further study of this type of compound and the discovery of new drugs.
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Fig. 1 Nucleus structure of cycloartane triterpenoid
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Table 1 Distribution of secocycloartane triterpenoids in plants

CIked B4 Bt TR i SCHR
1 coccinetane A I Gardenia aubryi PR 10
2 macrocoussaric acid D 1 Coussarea macrophylla PR 11
3 24(R)-3,4-secocycloart-4(29),25-dien-24-hydroxy-3-oic acid I HWR¥E Euphorbia humifusa Kkt 12
4 24(S)-3,4-seco-cycloart-4(29),25-dien-24-hydroxy-3-oic acid [ M KRR 12
5 coccinetane A methyl ester 1 Gardenia urvillei Pt Bk} 13
6 lithocarpic acid O 1 ZHHR Lithocarpus polystachyus 751} 14
7  lithocarpic acid P I ZRAN 7o R 14
8 lithocarpic acid Q I ZRAN 7o R 14
9  24-methylene-3,4-seco-cycloart-4(28)-en-3-oic acid I A Cinnamosma fragrans — FARER} 15
10  securvienol 1  Gardenia urvillei Pt Bk} 13
11  secodienurvilleic acid 1  Gardenia urvillei ot Bk} 13
12 3.,4-seco-(24Z)-cycloart-4(28),24-diene-3,26-dioic acid,26- I J\ME % llicium verum J\FF 16
methyl ester
13 4-seco-(24Z)-cycloart-4(28),24-diene-3,26-dioic acid,3-methyl 1 J\fHE#F J\SEL 16
ester
14 nigranoic acid I\ MEE J\SEL 16
15  nigranoic acid 3,26-dimethyl ester I\ MEE IS 16
16  (24R,25S)-dihydroxy-26-O-nonadecylcarbonyloxy-3,4- F I 22 Hopea odorata FmER 17
secocycloarta-4(28)-en-3-oic acid
17  lithocarpic acid A I ZRAN 7o R 18
18 lithocarpic acid B I ZHAN 7o R 18
19  lithocarpic acid C I ZHAN 7o R 18
20 lithocarpic acid D I ZRAN 7o R 18
21 lithocarpic acid E I ZHAN 7o R 18
22 lithocarpic acid F I ZRAN 7o R 18
23 lithocarpic acid G I ZRAN 7o R 18
24 lithocarpic acid H I ZRAN 7o R 18
25 lithocarpic acid I I ZHAN 7o R 18
26 lithocarpic acid J I ZRAN 7o R 18
27  lithocarpic acid K 1 ZRAN 7o R 18
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28  lithocarpic acid L I 2Ok bR 18
29  lithocarpic acid M I ZHAH 7R 18
30 coccinetane E I ZHEAH 7Rk 18
31 (23E)-25-hydroxy-3,4-seco-cycloart-23-en-3-oate I WY RE Tillandsia usneoides ~ REFL 19
32 methyl (23E)-25-methoxy-3,4-seco-cycloart-23-en-3-oate I s R REFE 19
33 methyl 24-hydroxy-3,4-seco-cycloart-25-en-3-oate I MR AR 19
34  sinocalycanchinensin A I B M Sinocalycanthus chinensis — W5MER} 20
35  sinocalycanchinensin B I HEtg R 20
36 sinocalycanchinensin C I EEe IR 20
37 (6S)-hydroxy-29-nor-3,4-seco-cycloart-4(30),24-dien-3-oic acid I Antirhea acutata WER 21
38 (6S)-hydroxy-25-methoxy-29-nor-3,4-seco-cycloart-4(30),23- I Antirhea acutata WER 22
dien-3-oic acid methyl ester
39 (6S,25)-dihydroxy-29-nor-3,4-seco-cycloart-4(30),23-dien-3-oic I Antirhea acutata WER 22
acid methyl ester
40  (6S)-hydroxy-24-0x0-29-n0r-3,4-seco-cycloart-4(30),25-dien- I Antirhea acutata WER 22
3-oic acid methyl ester
41  (6S5)-hydroxy-(24Z)-hydroperoxy-29-nor-3,4-seco-cycloart-4 I Antirhea acutata WER 22
(30),25-dien-3-oic acid methyl ester
42 (6S,247)-diacetyloxy-29-nor-3,4-seco-cycloart-4(30),25-dien- I Antirhea acutata WER 22
3-oic acid methyl ester
43 24-methylene-29-nor-3 ,4-seco-cycloart-4(28)-en-3-oic acid I A FAERE 15
44 sinocalycanchinensin D I EEe IR 20
45 sinocalycanchinensin E I HEtg R 20
46  coronaloic acid I K¥HNaT Gardenia sootepensis  PEEE} 23
47  secaubryenol I Gardenia aubryi HEE 24
48  macrocoussaric acid E I Coussarea macrophylla HER 11
49  secaubrytriol I Gardenia aubryi HEEL 10
50  securvitriol I Gardenia urvillei HER 13
51  sootepin C I KEfET HRE 25
52 sootepin D I REhETr HER 23
53  dikamaliartane D I Gardenia gummifera HER 26
54 dimethyl 3,4-seco-cycloart-4(29),24E-diene-3,26-dioate I KEWET WEE 27
55 methyl (24E)-26-carboxy-3,4-seco-cycloarta-4(29),24-dien-3- I K&METF HER 27
oate
56  methyl 3,4-seco-cycloart-4(28),24-diene-29-hydroxy-23-0x0-3- I Gardenia obtusifolia HERL 28
oate
57  gardenoin D I Gardenia tubifera HEER 29
58  sootependial I K¥HET WEE 30
59  sootepin H I REhETr HEE 23
60 sootepin G I KEfET WRIE 23
61  coronalolate acetate I REbETr HEER 27
62  sootepin I I REfT HER 23
63  gardenoin I I Gardenia thailandica HEEL 24
64  methyl 3,4-seco-4-hydroxy-3-cimigenolate I K=MJHR Cimicifuga heracleifolia EERF 31
65 lithocarpic acid R 1 ZEAH 7R 14
66  macrocoussaric acid F 1 Coussarea macrophylla HEE 11
67  gardenoin J I Gardenia thailandica WRIE 24
68  gummiferartane-1 I Gardenia gummifera HEE 32
69  gummiferartane-5 | Gardenia gummifera EE 32
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70  sinocalycanchinensin F I B It IR 20
71  coronalolide methyl ester I Gardenia tubifera PHHRL 33
72 coronalolide I Gardenia tubifera HER 33
73 tubiferolide methyl ester I  Gardenia tubifera FEAEL 33
74  secaubryolide 1  Gardenia aubryi EEE 10
75 sootepin B I KEET HHEE 25
76  sootepin A I K¥EET HER 25
77  gardenoin B I REET HER 25
78  gardenoin C I R¥EET HER 25
79  dikamaliartane E 1 Gardenia gummifera HEEL 26
80 sootepin F I KEHET HER 34
81 sootepenoic acid I KEET HHEE 30
82  dikamakiartane A I REM T PEER 25
83  dikamakiartane C I REET HER 25
84  dikamaliartane C I Gardenia gummifera HER 26
85 dikamaliartane A 1 Gardenia gummifera HEEL 26
86 dikamaliartane F 1  Gardenia gummifera HEEL 26
87 neomacroin I Neoboutonia macrocalyx KAl 35
88 neomacrolactone I  Neoboutonia macrocalyx REE 35
89 22a-acetoxyneomacrolactone I Neoboutonia macrocalyx Kekg 35
90  6-hydroxyneomacolactone I Neoboutonia macrocalyx RekE 35
91 22a-acetoxy-6-hydroxyneomacrolactone I Neoboutonia macrocalyx RegR 35
92  6,7-epoxyneomacrolactone I Neoboutonia macrocalyx RegR 35
93  22a-acetoxy-6,7-epoxyneomacrolactone I Neoboutonia macrocalyx KA} 35
94  4-methylen-neomacrolactone I Neoboutonia macrocalyx Kekg 35
95 gummiferartane-9 I Gardenia gummifera PHHRL 32
96 cimiheracleins A I K=MFARK Cimicifuga heracleifolia EHFL 36
97 tubiferaoctanolide 1 Gardenia tubifera FEAEL 33
98  9,10-seco-1(10),7(8),9(11)-triencimigenol I M%ZTHHK Cimicifuga dahurica EER 37
99  cimicinol I DT BEM 37
100 cimifoetidanoside C I FHWk Cimicifuga foetida EER 38
101 cimifoetidanoside D I FHik EEA 38
102 isocimipodocarpaside I AR Cimicifuga racemosa EEH 39
103 cimifoetidanol A I Jh EHEF 38
104  cimifoetidanol B I Jh EHEF 38
105  foetidinoside B I JHik BER 40
106  (100,24R)-10,24,25-trihydroxy-9,10-seco-9,19-cyclolanost- I JFHik EBHEF 38
7,9(11)-diene-16,23-dione
107 cimifoetidanoside A I FHik EBHER 38
108 cimifoetidanoside B n Fm EBER 38
109 podocarpaside A Il  Actaea podocarpa EHEE 41
110  podocarpaside B Il Actaea podocarpa EER 4
111 podocarpaside C 11 Actaea podocarpa EER 41
112 podocarpaside D 11 Actaea podocarpa EER 4
113 podocarpaside E I Actaea podocarpa EBHEHE 4
114 podocarpaside F I  Actaea podocarpa EEE 41
115 podocarpaside G I  Actaea podocarpa EEE 41
116 huanggiyenin E 11 R Astragalus membranaceus 5%} 42
117 huanggiyenin F I EEEE 28 42
118  huanggqiyegenin III I JRERR g8t 42
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119 huanggiyegenin IV I JEEEK 28 42
120 trideacetylhuangqiyegenin I11 I R o8 42
121  huanggiyenin G I R oR 43
122 huangqiyenin H I R a8t 43
123 huanggqiyenin I I JEEEK 28 43
124  huanggiyenin J I JEEER oR 43
125 cimiheracleins B II K= F+BR EEFR 36
126 cimiheracleins C I KR=HFHR EEF 36
127 12-B-hydroxy-acirinol I K=MK EBHE 36
128 analog acerinol I K= EHEE 36
129 acerionol I K= TR EEFR 31
130 7(8),9(11)-dien-acerinol I KR=EHFARR EEFR 36
131  cimicifugenin A I $FEETHAR Cimicifuga simplex  BREF} 44
132 26-O-carbonylphenylcimicifugenin A I TR EEM 44
133 26-O-ethylcimicifugenin A II TR EBHEF 44
134 12-hydroxyl-26-O-ethylcimicifugenin A II TR EEFR 44
135 26-O-methylcimicifugenin A I ERREETHRR EBHE 44
136  26-O-carbonylcimicifugenin A I TR EBEH 44
137 26-hydrogencimicifugenin A II TR EBEE 44
138 7,8;9,11-dienyl-26-O-ethylcimicifugenin A I AR FEEFR} 44
139 8,9-epoxide-26-O-ethylcimicifugenin A I RREARK EBHE 44
140  heracleifolinol I BRI EREF 45
141 proacerinol I ARETRR EBEE 45
142  caloncobalactone C II  Caloncoba glauca KAFFEE 46
143  tubiferal A 11 f&%58 Tubifera dimorphotheca fUIREHEL 47
144 tubiferal B o AR fLIRFERE 47
145  16-O-B-D-glucopyranosyl-20(S),24(R)-50,9-diepoxy-2a,3f3, II Astragalus prusianus Rk 48
16, 25-trihydroxy-9,10-seco-cycloarta-1(10),6(7)-dien
146 secomacrogenin B II Astragalus macropus TR 49
147 (20R,24S)-3P,16p,25-trihydroxy-6a,19a;20,24-diepoxy-9,10- I RRIESKER Syncephalastrum HAHF} 50
seco-cycloartan-9(11)-ene racemosum
148  tubiferic acid II B Tubulifera arachnoidea {LIEFEEFL 51
149 (20R,24S)-3PB,16p,25-trihydroxy-20,24-epoxy-9,10-seco- I RISk HE R} 50
cycloartan-5(10),6(7),8(9)-trien-11-one
150 rotundusolide C 11 5% Cyperus rotundus PR 52
151  (20R,24S)-6a,16pB,25-trihydroxy-3p,10p;20,24-diepoxy-9,10- I RISk HE R} 50
seco-cycloartan-11-one
152 (20R,24S)-6a,16pB,25-trihydroxy-3p,10p;20,24-diepoxy-9,10- I AR E HER 50
seco-cycloartan-9(11)-ene
153 (20R,24S)-120,16pB,25-trihydroxy-3p,10B;20,24-diepoxy-9,10- 11  EIRILLE SEsae 50
seco-cycloartan-7(8),9(11)-dien-6-one
154 (20R,24S)-60,7p,16p,25-tetrahydroxy-3p,10p;20,24-diepoxy- I EURILKLTE HE R} 50
9,10-seco-cycloartan-8(9)-ene
155 sutherlandioside A I Sutherlandia frutescens g8 53
156 gardheptlactone Il  Gardenia urvillei R} 38
157 illiciumolide A A J\FE} 54
158 illiciumolide B o i J\FAF 54
159  (24R)-25-hydroxy-24-acetoxy-15,16-seco-cycloart-7-en-3-O- IV FHkJE Cimicifuga EEFR 55
xyloside
160  (24R)-24,25-dihydroxy-15,16-seco-cycloart-7-en-3-O-xyloside IV Cimicifuga EEFR 55
161  (24R)-25-hydroxy-24-acetoxy-15,16-seco-cycloart-3-O-xyloside IV Cimicifuga BHEE 56
162 (24R)-24,25-dihydroxy-15,16-seco-cycloart-3-O-xyloside IV Cimicifuga EBHEE 56
163 (248)-24,25-dihydroxy-15,16-seco-cycloart-3-O-xyloside IV Cimicifuga EHF 56
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Fig. 2 Structures of secocycloartane triterpenoids
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