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Abstract: Nor-ursane triterpenes are formed by the reduction of one or several methyl groups on the ursane triterpene carbon
skeleton. According to the position of vacant methyl, they can be divided into eight types, including 23-nor, 24-nor, 28-nor, 29-nor,
30-nor, 2-nor, 3-nor, and 3,24-nor. Moreover, nor-ursane triterpenes have several pharmacological effects such as anti-cancer,
anti-inflammatory, anti-bacterial, inhibition of acyl cholesterol acyl transferase (ACAT) and so on. In this study, more than 30
relevant literatures of nor-ursane triterpenoid compounds at home and abroad were reviewed. The plant distribution, pharmacological
activity and structural characteristics of nor-ursane triterpenes were studied. Therefore, this review may provide the basis for further
study of this type of compound.
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Table 1 Distribution of nor-ursane triterpenoids in plants
CIk] TR KH HERIE B4 ok
1 2B,3B,190,24-tetrahydroxy-23-norurs-12-en-28-oic acid a  Symplocos hinensis WALk 13
2 2a,190-dihydroxy-3-0x0-23-norurs-12-en-28-oic acid a  Triumfett cordifolia R 14
3 3B,19a,24-trihydroxy-23-norurs-12-en-28-oic acid a  Emmenopterys henryi P EF} 15
4 2a,30,19a-trihydroxy-24-norurs-4(23),12-dien-28-oic acid b R japonicus EE 5
5 4(R),23-epoxy-20,3a,190-trihydroxy-24-norurs-12-en-28-oic acid b R.japonicus R
6 20,3B-dihydroxy-24-nor-urs-4(23),11-dien-28,13B-olide b I kudincha A HF}
(ilekudinol A) Weigela subsessilis BAF 16
7 20,3B-dihydroxy-24-nor-urs-4(23),12-dien-28-oic acid b I kudincha ZHR 6
(ilekudinol B) W. subsessilis HAAE 16
3-ox0-24-norurs-12-en-28-oate b P arboreum Ak 1
9 trimethyl-24-nor-2,3-secours-12-ene-2,3,28-trioate b P arboreum k1
10 methyl-2-hydroxy-3-oxo-24-norursa-1,4,12-trien-28-oate b P arboreum TomE 1
11 6,12-dihydroxy-11R-methoxy-24-norurs-12-en-3-one b Microtropis japonica ~ P Ft 17
12 3B-acetate-24-norurs-4,12-dieneester triterpene b A scholaris TATHERL 4
13 3B-hydroxy-24-norurs-4,12,28-triene triterpene b A. scholaris FATHEEL 4
14 24-nor-12-ursene b Cressa cretica WElER 18
Haloxylon salicornicum Ea ] 19
15 3B-acetate-24-norurs-4,12,20-triene ester triterpene b A. scholaris Jerr kL 20
16 24-norurs-12-en-3-one b Boswellia carterii MR 21
17 11-0x0-24-norursa-3,9(11),12-triene b Boswellia carterii MR 21
18 11,12-epoxy-2,68,20-trihydroxy-24-norursa-1,4-dien-3-on-(28—13)-olide b I asprella 25
19 11,12-epoxy-2,6B-dihydroxy-24-norursa-1,4,20(30)-trien-3-on-28—13)- b I asprella 25
olide
20 11,12-epoxy-2,6B-dihydroxy-24-norursa-1,4,20-dien-3-on-(28—13)-olide b I asprella AHR 7,22
21 3-0x0-2,19-dihydroxy-24-norurs-1,4,12-trien-28-oic acid b Knoxia valerianoides ~WEEFL 23
(knoxivalic acid A)
22 2-0x0-3pB,190a-dihydroxy-24-norurs-12-en-28-oic acid b D. decandra i} 2
23 2-0x0-3f,19a,22a-trihydroxy-24-norurs-12-en-28-oic acid b D. decandra i} 2
24  3-0x0-2,19a,220-trihydroxy-24-norurs-1,4,12-trien-28-oic acid b D. decandra ikt 2
25 19a,22a-dihydroxy-24-nor-2,3-secours-12-en-2,3,28-trioic acid b D. decandra it 2
(diospyric acid E)
26 20a,3P,7B,19a-tetrahydroxy-24-norurs-4(23),12-dien-6-one-28-oicacid b G elegans BER 9
27 2a,3P,7p-tetrahydroxy-24-norurs-4(23)-1,2-dien-6-one-28-oicacid b G elegans R 9
28 2a,3B-dihydroxy-24-norurs-4(5),12-then-6-one-30-oicacid b G elegans R
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29 20,30,190-trihydroxy-24-norurs-4(23),12-dien-28-oic acid b R.japonicus R 24
30 3p-hydroxy-24-nor-urs-4(23),12-dien-28-oic acid b Dipsacus asper JIs Wi gl 25

31 (118,125)-4-methyl-11,12-epoxy-2-hydroxy-3-oxoursa-1,4-dine-28-oic b Eucommia ulmoides — F:APEL 26

acid y-lactone (ulmoidol A)

32 3B-hydroxy-24-nor-urs-4(23),12-dien-28-oic acid b I cornuta ZH5R 27

33 2a,3B,23-trihydroxy-12,17-dien-28-norursane ¢ R laevigata Tkl 10

34 20,3B,23-trihydroxy-19-oxo-18,19-seco-12,17-dien-28-norursane ¢ R laevigata IR 10
35 (2R,3R)-28-norursa-12,17,19,21-tetraen-2,3-diol ¢ Diplectria becariana B4 FIEL 28
36 17p-formyloxy-28-nor-urs-12-ene-3p-ol ¢ Eucalyptus cladocalyx Fh&IRE 29

37 28-norurs-12-ene-3p,17p-diol ¢ Nerium oleander JeATRERE 15,21
38 28-norurs-12-en-3p-ol ¢ N. oleander JerTikRE 30-31
39 28-norurs-12(13),18(17)-dien-3B-ol Cilexsaponin C) ¢ I pubescens AHR 32
40 3B-hydroxy-29-norurs-13(18)-en-20p,28B-oide (larreagenin A) d  Larreu divaricuta BEHEL 33

41 3B-30-norurs-11-en-3-ol e  Alhagi camelorum Rk 34
42 3B-hydroxy-30-norurs-21-en-20-one e  Eupatoriumfortunei  %F} 35

43 3B-19a-dihydroxy-30-norurs-12-ene e Debregeasia salicifolia SWKFE  36-37
44 3a,190-dihydroxy-2-norurs-12-en-23,28-dioic acid-23-methyl ester f  D.involucrata HEARE 8

45 190,23-dihydroxy-3-oxo-2-norurs-12-en-28-oic acid f  D.involucrata HEREE 8

46 19a-hydroxy-2-oxo-nor-A(3)-urs-12-en-28-oic acid g Rubus innominatus AR 1

47 1B,190-dihydroxy-2-oxo-nor-A(3)-urs-12-en-28-oic acid g R innominatus WA 1

48 3,4-seco-3-norurs-12-en-2-al g H australis wEER 3

49 3,4-seco-3-norurs-20-en-2-al g H. australis WER 3

50 3.4-seco-3-norurs-20(29)en-2-al g H australis WEER 3

51 3,4-seco-3-norurs-12-en-2-ol g H australis wEER 3

52 3,4-seco-3-norurs-20-2-ol g H. australis WEER 3

53 3,4-seco-3-norurs-20(30)-en-2-ol g H australis WEER 3

54 dimethyl-4-ox0-3,24-dinor-2,3-secours-12-ene-2,28-dioate h P arboreum ok 1

55 4-0x0-190,220-dihydroxy-3,24-dinor-2,4-secours-12-en-2,28-dioic acid h  D. decandra FiF} 2

1 (a%D) 4 (b AD 37 (¢ A

OHC

42 (e B 45 (f 3 48 (gD 55 (h D

El1 SykilfE=ii &SRB RLEY

Fig. 1 Representative compounds of various structural types from nor-ursane triterpenes
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