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Abstract: Barrigenol type triterpenoids which distribute widely in many plants have the mother structure of oleanane skeleton with
polyhydroxy substitution. There are always acyl and glucose substitutes on the hydroxyl groups which lead to the variety biological
activity of barrigenol type triterpenoids. Large amounts of research have revealed that the barrigenol type triterpenoids have strong
cytotoxic activity against many human cancer cell lines and could improve learning and memory of rats that maybe can prospect for
antitumor uses and neurodegenerative disease. Combined with the literature, we summarize the structure elucidation, spectral
regularity, and bioactivity of barrigenol type triterpenoids for the future development and application of this kind of compounds.
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B, 7R T S S AN AN IX — SR Y fl 43 (1) 45 K AR
A R, AR SCK B S 4 B A5 2 5 FhRAY,
B EESHE R, (barrigenol Ry). E&SEE A, (barrigenol
A K& A, (barrigenol A, B camelliagenin A).
EE&EE C (barringtogenol C) VLK 16-FE KEEE C
(16-deoxybarringtogenol C) ¥3JIHF FEEEER =il

T BRI =i AR B O 2 S B AR ) S R
Bl =il R C-3 R RURAh, HARRENRZ
BORAAE D IR0 E 3R b, 8H N 3~5 N REERR.
AR A AE C-15. C-161 C-21. C-22. C-28
fr ko IE2H TR R R EEAA B ER
WHEM R 5 MM (E 1D, HAP IR R
MEEEE C AR =i G R % .

Ry
1 barrigenol Ry OH OH OH OH
2 barrigenol A H OH OH OH
3 barrigenol A, H OH H OH
4 barringtogenol C OH OH H OH

5 16-deoxybarringtogenolC OH OH H H

1 BRI = R4

Fig. 1 Structures of barrigenol type triterpenoids
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R C-3 SR AEREE AL, FLMEEEIR S 5 Wi Y,
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Fig. 2 MS diagram of barrigenol type triterpenoid aglycone
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2.3 B EAREE

2.3.1  EESEER =R BHZ I NMR FHIE FEEEAY
ENAE YINSYYSES - N R AP € S iy e
MM EZEXBE T REIRMEE M E. X
'H-NMR &84 W3 1. fT EESmR =i ARt
MoRFF RGO =1, [RIAE 6 5.40~5.50 &b

HO, OAng HO,

HHRHAER) C-12 MG E 75 5. X T HAE C-28
RIAFAEFR IR, EUE R rT L 1 AR A S,
AR AE & 3.60~4.20 [ —HEIE, {H4H BT
10~11 Hz. RN, BE 1 TLLEH, FERR =ik
BEZ A RE AR 7 MFIERI M IS S, HAL2EA
FoAE 2 72 SR 5 i B 5

HO

- li id — -angelic acid —
< OAng angelic aci Q OAng It < >

Me
m/z 311

m/z 211

Me Me
m/z 111

TERAEE

Fig. 3 MS diagram of barrlgenol type trlterpenmd acyl sugar furosemide

®1 TRXBEHER=FFEZMRMESIELRIRE (pyridine)
Table 1 'H-NMR data for important place of substitution of different types of barrigenol type triterpenoid (pyridine)

B 1181 209 3110] 4161 5l
3 3.47 3.44 3.47 3.44

12 5.50 5.47 5.39 543 5.47

15 4.39 (brs) 4.37 (brs)

16 4.90 (brs) 4.48 (brs) 5.06 (m) 5.01 (brs)

21 479(d,J=9.5Hz)
22 4.58(d,J=9.5Hz)

463(dd,J=50,120Hz) 4.59 (dd, J=6.0, 12.0 Hz) 4.64(d, J=9.6 Hz)

4.80(d,J=9.6Hz) 4.37(d,J=9.9 Hz)

3.81(d, J=9.9 Hz)

23 1.02 1.14 1.11 1.22 1.24
24 1.19 1.04 1.01 1.05 1.05
25 0.94 0.98 0.94 0.95 0.95
26 1.07 1.08 0.94 0.94 0.92
27 1.82 1.90 1.79 1.85 1.25
28 407,3.76(d,J=103Hz) 4.16,3.74(d,J=11.0Hz) 4.01,3.62 (d,/J=11.0 Hz) 4.03,3.74(d,/J=102Hz) 4.16,3.81(d,J/=103Hz)
29 1.31 1.05 1.01 1.33 1.26
30 1.35 1.19 1.19 1.39 1.30

SAEHFE: O C27EfES. &R ML
S AL (C-16 ML ARERD, C27 MA[ESE
51.80~1.90, A7 THAKY; K& Ay, REEEC A
16-ZAEER C B (C-16 MR, C-27
MEGESEENEHBNEL) §1.25 k. HIFEKHZ
HT C27 M HRAE 55 C-16 ST FERIEAFLE 1, 3 XUl
ER, T oEERIK, WA A TR,
H AT AR 2R 5 %500 16- LA E8EE C 1A, &8
it C-29, 30 M EfE T AR LLE I C-21 A etk
MAHT. @ C-29, 30 fiEfE5. K& R, E&
i C Al 16-EH L EEE C B (C-21 frF HEED,
C-29, 30 S &5 THIAE 6 1.20~1.40, 1 T8,

ToASEE A A RASEE A, B (C-21 [ EFREBUCED,
C-29, 30 VM55 WE M &EAFHNZE §1.00~1.20,

T ST Y =l (P T T U5 i e B AR A B T
BRI E B R, MR 2. BB £ T e
Ei, EEBM=RE AL B, C FRRRGEE LA
—2, HERFERII D. E RZEIEH A
P B AR RIS AR 0 2 57 . B REEB L
REFEIE D PG FH AT DA W72 S HUAR 1K KA AL
H: O L8R, K& C A 16-£H LR C B
(C-21, 22 [AW}RAERIEIAD, 2L 7
£ 677.0~79.0, fi T8 KY; @ EKEEEE A IR
B Ay B CHl C-22 A RARFRBEIAR), 4B 1L
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*2 FEXBEFHE=FEEENRUBHIZHIE (pyridine)
Table 2 'C-NMR data for important place of substitution of different types of barrigenol type triterpenoid (pyridine)

BrAL 1 2 3 4 5 30 1 2 3 4 5
1 39.4 39.4 39.2 38.9 39.1 16 72.3 74.5 68.3 67.7 17.9
2 28.3 28.8 28.1 28.0 28.2 17 48.5 48.4 447 48.3 435
3 78.1 78.2 78.0 77.8 78.0 18 42.1 43.4 4.5 41.0 4.3
4 39.4 41.9 39.3 39.2 39.4 19 475 475 478 47.1 46.8
5 55.7 55.7 55.8 55.6 55.7 20 36.8 31.7 31.8 36.2 36.4
6 19.2 19.2 18.8 18.6 18.8 21 78.4 39.4 458 78.5 76.7
7 36.2 36.9 33.2 33.1 329 22 77.3 72.8 74.3 77.1 76.9
8 41.4 41.6 40.1 39.9 40.2 23 28.8 29.2 28.7 28.5 28.7
9 474 475 47.1 47.0 483 24 16.7 16.6 16.6 16.4 16.6
10 37.5 37.5 37.2 37.0 37.2 25 16.0 16.0 159 15.6 15.7
11 24.1 24.1 23.9 23.7 23.9 26 17.7 17.7 17.0 16.8 16.9
12 124.9 1243 122.6 122.9 1232 27 21.1 21.9 27.5 272 26.3
13 144.4 145.1 144.1 143.8 143.8 28 67.8 69.8 70.2 68.2 68.0
14 48.1 45.8 422 41.9 41.9 29 30.6 33.9 33.7 30.4 30.4
15 67.5 67.5 44.6 34.2 25.8 30 19.4 25.4 25.5 193 19.2

FAHIFELE 6 72.0~74.0; @ EAEEE R, FIEREHE A,
A (C-15, 16 PrRIERARIERAR), EER I
FAHIFELE 6 67.0~74.0; DEEERE Ay FIFERE C (F
M C-16 PR EFRIEEUR), EEBRAE B o
67.0~68.0.

232 MEAEEEHCACIE X A B Rt A s K
ST = S5 M P R R B S R BB . TR Y

RFZS AT LM HEEE (angeloyl, Ang).
B (tigloyl, Tig). WA Cacetyl, Ac).

2-methylbutyroyl (MB). 2-methylpropanyl (MP),
(27)-3,7-dimethyl-2,6-octadienoyl (MT;). (2E)-3,7-
dimethyl-2,6-octadienoyl (MT,). cinnamoyl (CIN).
benzoyl (Bz) hexenoyl (HEX). isovaleroyl (i-Val).

L2 BRI R LB 4.

5 5 CH
H3C\ 3/H H3C\ /CH3 | 3
C=C c=c A

1/ 4 1/2 3\ ——C—CH, —cC CH,

—o—I CH, —o—I [

O o} O

Ang Tig Ac MP
H, H
(fH fl \ﬁ/C*RH
TN —C —C
C CH3 \/\@ O H2C\C/CH3
2 i
MB Bz CIN HEX
CH, CH,
0 CH CH
lgz (|j I(—jlz /l | | 3 H, | 3
— T —~—— —~
—ﬁ/ C|H—CH3 ch/ HZ/ H/ CH; _C\SéC\g/C\SéC\C}h
2
o] CH; _lT
i-Val © MT, MT,

4 EHEFR=FEREE RV
Fig. 4 Acyl substitution type of barrigenol type triterpenoid
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TEMESEEURH, LA Ang. Tig Al Ac BUCEZ .
Ang 5 Tig N—X s kg, HAEERE B X
FELE C-3 MANMEALFE, Ang N 5 5.90, Tig C-3
RN 8 7.00, ¥ Ang K35, FEJREN Tig C-3 AL
A5 TR THRIER 2Bk X, KT =%
Ny BT . 3 MR s L 3.

=3 Ang 0 Tig FiEHUE
Table 3 'H-NMR and 'C-NMR data of Ang and Tig

T e o7 o 308 o A A P 0 4 T I R 1) Bk 111K 3
ks, ARBLER I Eafi s . (BT SRR =5 N
ZRIENEY), FEZADBHEIUR, FHX S
o IR A Ak 25T B A 2 32 S T R RS . Tk
WEERAEL C21, 2267, C-16, 28 ik . RH%
IR JE A 2E A RS R s WLER 4, 2506 LI S

M2 4 0, LAY 6~28 N EEELR, B =i,
RAEBEEIRE MG 5 B KSR Ry 3T
BRI, TTRAEMALE A ERME, 5T C-15 A1

An Ti
b — : . 5 : . VAT A, BRE C-22 R R AETEAL I A S
1 1680 168.2 AEN AL, HABBEA T NIIE C-22, 28 ik hifs
2 1295 129.8 LA W) .
31360 590 (IH,q,J= 1371 7.00(1H,q,J= WEY) 29~45 NEEE C =ik, RABRE
7.3 Hz) 7.0 Hz) RS A B 5 BE% R8SIE C AT LR . HbA k
4 159 206(GH d,J= 141 164QGHqJ =  SARATLVEH, Bk C-16 AOREBALAE C-15 frif
7.3 Hz) 7.0 Hz) bR A, Htbir B BN C-15 Ay 5. itk
5 21.0 198 (3H,s) 129 194 (3H,s) Ak, C-28 LMt H S A AL RS R M AR /o
F 4 BEERKSEEREFEABNEN
Table 4 Effects of acyl substitution on chemical shift of around carbon
REEY % ik ||t % ik
15 16 21 22 28 15 16 21 22 28
6 67.5 724 784 711 678 8 26 674 723 816 710 659 21
7 67.5 723 814 731 656 13 27 676 725 811 710 660 21
8 67.6 744 766 711 639 14 28 67.8 748 719 725 641 22
9 67.6 734 186 736 632 13 29 342 677 785 711 682 6
10 67.5 728 789 737 632 15 30 344 679 820 733 662 6
11 675 727 789 736 628 15 31 348 687 787 736 636 23
12 675 731 789 736 629 15 32 346 680 789 743 638 15
13 67.5 733 789 734 6.0 15 33 344 678 791 740 635 15
14 67.6 732 790 733 633 15 34 348 687 807 731 634 24
15 675 731 790 734 631 15 35 349 700 804 746 646 20
16 67.5 731 787 733 631 16 3 345 679 809 709 663 15
17 675 731 780 733 631 17 37 348 679 818 714 667 25
18 675 731 781 733 630 17 38 350 682 764 784 689 25
19 67.6 733 719 734 631 17 39 347 677 811 709 664 25
20 67.6 732 802 730 628 18 40 312 723 792 763 682 26
21 675 731 780 731 630 19 41 315 725 797 739 649 26
22 67.5 730 792 733 629 20 42 346 693 798 774 673 26
23 67.6 728 813 718 635 21 43 349 688 825 720 665 26
24 675 729 780 736 634 18 44 317 719 813 704 670 26

25 67.5 72.9 78.1 73.6 63.4 18

45 34.7 69.4 80.5 74.6 64.5 26
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R, R, R3 R4 Rs R R;
6 H H OH OH H H CH;
7 H H OAng OH H H CH;
8 H Ang OH OH H H CH;
9 Ang Ang OH OH H H CH;
10 Ang Ac OH OH H Ara-f(1-3) [Gal (1-2)-GluA] CH;
11 Tig Ac OH OH H Ara-f(1-3) [Glc (1-2)-GluA] CH,OH
12 Tig Tig OH OH H Ara-f(1-3) [Glc (1-2)-GluA] CH,OH
13 Tig Ang OH OH H Ara-f(1-3) [Glc (1-2)-GluA] CH,OH
14 Ang MP OH OH H Ara-f(1-3) [Glc (1-2)-GluA] CH,OH
15 Tig MP OH OH H Ara-f(1-3) [Gal (1-2)-GluA] CH;
16 Ang MB  OH OH H Xyl (1-2) Ara (1-3) [Gal (1-2)-GluA] CH;
17 MT, MB  OH OH H Ara-f (1-4) [Glc (1-2)-GluA (3-OAc)] CH;
18 MT, MB  OH OH H Ara-f (1-4) [Glc (1-2)-GluA (3-OAc)] CH;
19 MT, Bz OH OH H Ara-f (1-4) [Glc (1-2)-GluA (3-OAc)] CH;
20 Bz MB  OH OH H Ara-f(1-3) [Glc (1-2)-Glc (3-OAc)] CHj3
21 CIN MB  OH OH H Ara-f (1-4) [Glc (1-2)-GluA (6-O (CH,);CH3)]  CHj3
22 Ac MB  OH OH H Ara-p (1-3) [Gal (1-2)-GluA] CH;
23 MB Ac OH OH H Ara-p (1—-6) [Glc (1-2)-Glc] CH;
24 MT, MP OH OH H Ara-f(1-3) [Glc (1-2)-Glc (3-OAc)] CHj3
25 MT, MP OH OH H Ara-f(1-3) [Glc (1-2)-Glc (3-OAc)] CHj3
26 Tig Ac OH OH H Ara-p (1—-6) [Glc (1-2)-Glc] CH;
27 MB H OH OH Ac Ara-p (1—-6) [Glc (1-2)-Glc] CH;
28 Ang MB OH Ac H Ara-p (1-3)- (6-O-COCH;-GluA) COOCH;
29 H H H OH H H CH;
30 Ang H H OH H H CH;
31 Ang Ang H OH H H CH;
32 Ang Ac H OH H Ara-f(1-3) [Glc (1-2)-GluA] CH,OH
33 Tig Ac H OH H Ara-f(1-3) [Glc (1-2)-GluA] CH;0H
34 epoxyang Ang H OH H H H
35 Ac MB H OH H Ara-p (1-3) [Gal (1-2)-GluA] CH;
36 Ang H H OH Ac Ara-f(1-3) [Glc (1-2)-GluA] CH,OH
37 Tig H H OH Ac Rha (1—2) Gal (1-3) [Glc (1—2)-GluA] CH;
38 H Tig H OH Ac Rha (1—2) Gal (1-3) [Glc (1—2)-GluA] CH;
39 Hex H H OH Ac Rha (1—2) Gal (1-3) [Glc (1—2)-GluA] CH;
40 H H H Ac H Rha (1—4) [Gal (1-2)-GluA] CH;
41 Ac i-Val H Ac H Rha (1—4)-GluA CH;
42 H H H OH i-Val Rha(1—4)[Gal (1-2)-GluA] CH;
43  Ac H H OH i-Val Rha(1—4)[Gal (1-2)-GluA] CH;
44  Ac H H Ac  i-Val Rha(1—4) [Gal (1-2)-GluA] CH;
45  Ac i-Val H OH H Gla (1—4)-GluA CH;

5 LAY 6~45 L
Fig.5 Structures of compounds 6—45

T 7E AR A =il rh, ARSI Ry MR 2.3.3  BEICIOO A IR G RE . T 8 i 28 =il 3

C M=whE%, MHMAERED, FIASCEEX WA C-3, 21, 28, 24 A AFERERUL, Hdh bl C-3,
X 2 FPRAY = R A A A HEAT TR IR 21 RLAFAERE RIS Sl N 2 Wo C-3 AL TR
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PIFRE AR R PR . R PE . BT R nbESE, T
C-21 IrRERE R FE N RME, A2 AR S5
FRFDR B L 1A C-21 A0ER R 18w
=

(1) C-21 frpEBEAR: 241k, XNTET
BOOE R JBEY) T 73 BASBIE C-21 FIAF7EmehE 5
B R EE A =, NSOE R REA &Y.
PR A8 R T B 3 IR A% 6 9.0, Tl
FHART C-22 {57 W5 7] =3 57 7 o (ELIE 55 M St SR R 43
RHEA C-21 MRBE R =ik B 2[RI A W HUA,
DAL H AL 2 A B ARt 2 PP R R AR IS5 R (3R
5), i 6.

R, R,
46 H H 47

51 Rha(4-Ang) Ac

48 Fuco(3,4-diAng) Ac H
49 Fuco(3,4-diAng)

x5 C21 fuHERR X A BEREF B RIFME
Table 5 Effects of C-21 polysaccharide substitution on

chemical shift of around carbon

dc

wEy) SCHR
21 22 16 28
46 785 771 677 682 7
47 922 740 680 674 27
48 85.1 742  68.8 640 27
49 923 742 679 664 28
50 90.5 719 707 645 27
51 899 720 718  65.1 29

R, R, R, R, R;
H H H H H
H  Glo(I--2)-Gle

H Ac H Gle(1-2)-Glc

50 Fuco(3,4-diAng) H H Ac Gle(1>2)-Gle

El6 &Y 46~51 HLEH
Fig. 6 Structures of compounds 46—51

(2) C-3 frpEFEEu: REREA =ik 28 C-3
AL R IENE IR 2R A BRI IR 1 B S BT R A
FFNE RPE. BN A BT R AR 38 ek g A,
AHEFN SR ZEHE LG Y . C-3 L FTazE M BEAN A ]
I PERE LA A0 2 Fh, DU %) BERE IR 9 A b
&% . &5 N1k, UM Hydrocotyle ranunculoides L.
£12U0 BRI TOL g g SR R 4y
133 C-3 Ar M AR BRI &, BEREIER DT
AP C-1. 2R Z . Y C3 M RkAREH LG, f
C-3 PLMEIANIFEL) 610.0, X FElBREEIA K.

(3) C-28 frpEEHUA: 245 ik, C-28 A pl
R SRR = s 2R D . C-28 [ FTiEREH
FRAEANE, BAEHE. R KP4 Fh. 2F
EOCHR, MR 15 B ESRE S C-28 ALIEA BER AU K
WA, SCHRIX MRS A wE B ORI o 5 22
WL & TIARPG M8 28 %A R R B &
g C BbEY. EBHEM USRN354 4 16-
FARERE C B =i, HHrH C-28 AiiEIARIL &
WD RIR R A RS2 DY E INAZ IR, 171

BRI IAIAIRE, DR C-28 B4R HME & AR AR -

M C28 M RAENET LS, A C-28 frkIA L
#2]56.0, C-22 frnlminhitss) 62.0, 1M C-17 7
AR . T2 AL, K T BriEs),
i C-22 i F =& A, mEshi#, 1M C-17
ISR A AT
3 MIEKEHR

AR, WA YRR B e X-F AT
(2 R, ARAS LA I B UE Rk BT (3 L 7
Hfyo (EAERLEAE LR, AL AW AR MEIS 21 2R,
HIAE 2 NOESY i, NOE K ARG 2E,
DRI 3k — b 2 7 SRR IE Ak 5 1) 4 56 R R AT
RAELE, ST RS =AY, Hor ki
(I B R LE C-15, 16, 21, 22 AR FEFEUR
i . Ttiro 26000t FESHE C C-21, 22 fLfSL A
RUBEAT T 5 B BIE . F 'TH-NMR e, £
BE C C-21, 22 MfH&EFECH 10.0 Hz &ifi, kR
C-21, 22 f Ay ) x0T R ERRE C (AT
W EERE D #4T "H-NMR Wk, R¥L C-21, 22
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A EREESHEEILE RN 0, Ry RIE, Hit
A DABE, RESEE C A C-21, 22 SR AR 218,
220, (7).,

220 228

7 C-21,22 U EEMBEFIE
Fig. 7 Determination of hydroxy configuration of C-21 and
C-22

~mQH

HO! &
R

barringenol A
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