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A new triterpene saponin from stem of Camellia oleifera
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Abstract: Objective To study the chemical constituents of the stem of Camellia oleifera. Methods The chemical constituents were
isolated and purified by column chromatography on silica gel, ODS, Sephadex LH-20, and PHPLC. Their structures were elucidated on
the basis of physicochemical properties and special analysis. Results Three compounds were isolated from the stem of C. oleifera and
elucidated as 3-O-f-D-galactopyranosyl-(1—2)-[B-D-galactopyranosyl-(1—2)-p-D-xylopyranosyl-(1—3)]-B-D-glucuronopyranosyl-3p,15a,
160,220,28-pentol-22-0-angeloyloxy-olean-12-ene (1), camelliasaponin Bz (2), gordonsaponin H (3). Conclusion Compound 1 was a new
compound, and compounds 2 and 3 were isolated from the stem of this plant for the first time.

Key words: stem of Camellia oleifera; 3-O-B-D-galactopyranosyl-(1—2)-[ 3-D-galactopyranosyl-(1—2)-B-D-xylopyranosyl-(1—3)]-B-
D-glucuronopyranosyl-3f,15a,16a,22a,28-pentol-22-O-angeloyloxy-olean-12-ene; camelliasaponin B2; gordonsaponin H

2% Camellia oleifera Abel. NILZSE} (Theaceae) A ZFZGHIETE, WIEPIHE. Tk PiRAZ. Hiig

k)& Camellia L. f6%Y), WAKEREITT54E, FH
IS I e R R B AR AR A R A e 24
ML EEA AT 00 2 K70 ZRIR B
AR el A (rhEZG ) W BUE B
RN R L& LBHR, MR RER Y, B

UisBEA: 2016-04-12
EEWME: MAAEFERYE4SE (20142BAB215062)

L6, HEraE A 2 R A A B, G S A
EFRRIE R DT, A2 A A TR S 2R R
AT 9 MEEYIBY, GRAH A SRR AT T
B, W B3 8] 3 MEEDD, 7l %N 3-0-B-D-
FFLHEIE-(152)-[B-D-F-FLHEFE-(152)-B-D-AHE 5-

TEEEN: £E2E (1989—), Z, WILTFE, FTAFRZEMERSTIFA. Tel: (0791)88158716  E-mail: 1198924935@qq.com
“BIEEE  (PFE, BEEBFA G . Tel: (0791)88158716 E-mail: thzfhz620@sohu.com
Bmd, FAERZTi. Tel: (0791)88158786  E-mail: zhongrj@jxfda.gov.cn



¢ $ % Chinese Traditional and Herbal Drugs 5 47 3% % 153 2016 £ 8 A

* 2593 -

(1—3)]-B-D-# % #ili 1% FR 3 -3B,150,160,220,28- F1.
¥ -22-0- 2 A B - SR EUR -12- 4% (3-0-B-D-
galactopyranosyl-(1 — 2)-[B-D-galactopyranosyl-(1 —
2)-B-D-xylopyranosyl-(13)]-p-D-glucuronopyranosyl-3p,
150,160,220,28-pentol-22-O-angeloyloxy-olean-12-ene,
1). camelliasaponin B, (2). gordonsaponin H (3),
Hr b &9 1 &y, drd Mz et Aa; L
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Aglient Technologies 1260 JAH (a4 (3 [H %
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#OIEC Gt P F); Sartorius BP211D HUH
TRF (EEFFEAMBTELD: UV-260 K410
FEE (CHARBEATD; RY-1G # sl O E
FERAIEFAA B IR AFD; Autopol IV-T/V Jig )t
1% (3£[E DKSH A#]); Varian UNITY INOVA 600
SRR (32E Varian /A F]); Micromass
ZabSpec i (3£E Micromass /A #]); Waters
ACQUITY UPLC/Xevo G2 Q TOF w4y # i il A% (3£
Waters A F]); HAEIR KBS (iR ST
M) D EYELA SB-1000 Jig# 7 KA. EYELA
A-1000 S RPEMIKHER (HA EYELA A7),
Sephadex LH-20 7% % ¥# % e (i L Amersham
Biosciences A ], Cig RAHEELH HA YMC 72,
Hl 4% AN YMC (250 mm X 20 mm, 10 pm);
D101 KA g A2 = MR RH A FR A R 7= s
OIS RENR R OIS RO B T 77
IK b e s 23 w7 s AR E D 3% [ 8 4 W)
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%% Camellia oleifera Abel. [)Z5. FRAPRAF(EILIEE
2 AL I AS I T 7T B TP 2R A =
2 RBESE

MR THRZE 155 kg, Wi, H 4 521 95%4
B [El A PR E 3 X, BHR 2 h, FRBURIRYE 2 iE & . 1K
CHIERIR 16 /KRR T RE A 2GR0 0l ook
JEkag 2+, 3B CRRESY (50 g) MIIET EEHE
g5 (1103 g)o ¥ IE T BE 4> 20k K FL A IS A
(D101, KKFAKF 30%. 50%- 70%- 95% LM
Velli, 15 50% ZBFHEhiiir (16.7 g), ZIEAHEER
MR, “H MR- (7:3—6 1 4) REHL

FEBel, SRk, GiFHIEMHE s, 1515
AN Fr. 1~15. Fr. 7 (3.5 g) B&EH 5 AH
(ODS) i, LLZRE-/K (15:85—45:55) &
OB BE e, 28 v S5 C i A I J5 A IR AR R 247
B3 7 MY Fr. 7-1~7-7. Fr. 3 (51.0 mg) & A
e A A AR s, DA RE-0.1% = SR (72 & 28)
NRENAE, AFVRE 7 mL/min, HEHLEY 1 (5.4
mg). Fr.6 (29.5mg) £ JAHm | & (i, LA
HEE-0.1% =8 LFR (78 © 22) NsHH, K E
7 mL/min, fRE|LEY 2 (45mg) 13 (2.0mg)s
3 HmExE

&Y 1. Ak A. mp 240~241 C; [a]p
—17.2° (¢ 0.09, MeOH), k- B0 L4 BBt 15,
Libermann-Burchard W 2 I, FKIHA=1HkE
HRUAEY . UV Bomizb &7 R ik
Wiz KA 241 nm. HR-ESI-MS Jiiith 25 e 15
FE m/z: 1203.590 8 [M—H] GHEAE A 1203.5799),
3TN CssHo1Oo60 BRIK Al AT AL AR 23 BT A HH
D-FEHERERR . D-AFEF] 2 A D-F-FLH. "H-NMR
(R 1D BoR =HEEE 7 MR EES ou 1.89,
1.32, 1.30, 1.16, 1.06, 0.88 1 0.82 (% 3H,s); 1 =
HUARHI WS 5 0y 5.54 (1H, brs, H-12); 1 ¥ HI3E
R T155 0u 3.72 (1H, d, J=10.2 Hz) #13.58 (1H, d,
J=10.2 Hz); 4 NMEFRHFET 715 5: 0u 3.27 (1H,
dd, J = 11.4, 3.0 Hz), 440 (1H, m), 4.66 (1H, brs),
6.22 (1H, dd, J=12.0, 6.0 Hz); 1 41249t AFEAHE
255 on 5.94 (1H, dq, J=10.2, 6.0 Hz), 2.10 (3H, d,
J=72Hz) A11.98 (3H,s); M4+, 'H-NMR BEiLs%
BT 4 HER AR TE S 0u5.89 (1H, d,J=7.2
Hz), 5.72 (1H, d, J = 7.8 Hz), 5.09 (1H, d, J = 7.8 Hz)
f14.89 (1H, d, J = 7.8 Hz), LAKAE on 4.25~4.56 I
JE T P T S Uk R SR SR R B R A R R AU
Fo MRARUHFE ST BRI e, no 18 B 8 BUE R
WAL . P ILREAUARRE R B B L.
BC-NMR i 2oR 58 Mfs 5, H, 2 MafE 5
dc 124.0 M1 143.9; 4 B AL A5 52 dc 107.6, 105.7,
103.3, 101.9. ML E#EIEFLED) 1 NFFIHR-12-
WIURERTAEY), B B-D-HE A HERERR . 2 > B-D-2F
FUHE B-D-ABELL I 1 A AR A SRR EE . K1k
EW 1 R 5 SCERIRIE Y gordonsaponin HU'Y)
AT, W R AL, X AlE T
gordonsaponin H H1 4] & BE L EAL &9 1 S50 R gt
FLPEEUAR.
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£1 L&YW 1H 'H-NMR 1 BC-NMR FiZ#4E (600/150 MHz, CsDsN)
Table 1 'H-NMR and *C-NMR data of compound 1 (600/150 MHz, CsDsN)
TR ou oc AL ou oc
1 0.78 (1H, m), 1.50 (1H, m) 39.0 22-0-Ang
2 2.06 (1H, m), 1.85 (1H, m) 267 I 168.2
3 3.27 (1H, dd, J=11.4, 3.0 Hz) 89.8 2! 129.7
4 39.8 3’ 5.94 (1H, dq, J=10.2, 6.0 Hz) 136.6
5 1.83 (1H, m) 56.0 4' 2.10 (1H, d, J="7.2 Hz) 16.0
6 1.37 (1H, m), 1.45 (1H, m) 18.6 5 1.98 3H, s) 21.1
7 1.94 (1H, m), 1.87 (1H, m) 37.0 sugar (C-3)
8 40.3 GlcA 1 4.89 (1H, d, J=7.8 Hz) 105.7
9 1.83 (1H, m) 47.6 2 4.54 (1H, m) 79.1
10 353 3 4.46 (1H, m) 85.0
11 2.09 (1H, m), 1.92 (1H, m) 24.0 4 4.52 (1H, m) 70.4
12 5.54 (1H, brs) 124.0 5 438 (1H, m) 77.2
13 143.9 6 172.1
14 45.0 Xyl (1-3) GleA
15 4.40 (1H, m) 67.7 1 5.72 (1H, d, J= 7.8 Hz) 101.9
16 4.66 (1H, brs) 73.3 2 4.50 (1H, m) 76.2
17 45.0 3 4.32 (1H, m) 78.4
18 3.07 (1H, m) 41.9 4 4.52 (1H, m) 69.9
19 1.61 (1H, m), 2.94 (1H, m) 47.1 5 346 (IH,t,J=108 Hz),4.51 (IH,m)  67.6
20 322 Gal (1—2) Xyl
21 2.11 (1H, m), 2.84 (1H, m) 42.0 | 5.09 (1H, d, J= 7.8 Hz) 107.6
22 6.22 (1H, dd, J=12.0, 6.0 Hz) 73.3 2 4.56 (1H, m) 83.7
23 1.16 3H, s) 28.3 3 430 (1H, m) 75.2
24 1.30 3H, s) 16.9 4 4.52 (1H, m) 70.9
25 0.82 (3H, 5) 15.8 5 4.54 (1H, m) 76.2
26 0.88 (3H, 5) 17.0 6 435 (1H, m), 4.43 (1H, m) 62.3
27 132 3H, 5) 27.8 Gal’ (1—2) GleA
28 3.72 (1H, d,J=10.2 Hz) 64.0 1 5.89 (1H, d,J=7.2 Hz) 103.3
3.58 (1H, d, J = 10.2 Hz) 2 4.11 (1H, m) 73.9
29 1.06 3H, s) 33.6 3 4.26 (1H, m) 75.2
30 1.89 3H, s) 25.3 4 4.52 (1H, m) 712
5 4.45 (1H, m) 76.5
6 4.32 (1H, m), 4.06 (1H, m) 62.0

£ HMBC 1 (& 1), H-22 (0n 6.22) FIFRIER;
(6c 168.2) FHK, R EIEEET XN
C-22 fir, Ak, HEPEBRImEEES H-1 (u
4.89) 5170 C-3 (Oc 89.8) FEAHICIUE] B-D-F6 %
PERE R PR TR E BRI C-3 A, KRB E S
5 H-1(0u5.72) SHEEPEERRT C-3 (6c 85.0) 5%

AIEFEAHOE, KB D-AHE R ICIERAE D-1 4 Hl
BRI C-3 £, FALBER H-1 (0u 5.09) 5ABER C-2
(Oc 76.2) mFEA KB D-2FLBE R ICIERAE D-K
BRI C-2 fr. LFLBEM H-1 (0u 5.89) 571 %) Wi 1R
(1) C-2 (oc 79.1) TAEFHIRK B D-F-FLH s ocid+z
1E D-I &I HEEE R (1) C-2 £
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1 a1 REHRMEERN HMBC HHXE
Fig. 1 Structure and key HMBC correlations of compound 1

7t NOESY i+, W52 #| H-3/H-23. H-16/H-28.
H-18/H-15. H-22/H-30 fH5¢, #i# C-3 fi5H B
R, C-15. C-16 Al C-22 FifRdE N o KA,

R EFTIR, WA SR RN 3-0-B-D-F 3
Wi 2 -(152)-[B-D- - 3. B 2 -(152)-B-D- K B %
(1—3)]-B-D-H] %] ¥ % 2 £ -3B,150,160,220,28- FL %
$-22-0-{ AW HL- SR -12-1, A& Nl R BT
Aa, SN 1 FR. BARRREEIE WK 1.

&Y 2: AR AR (REE . mp 233~235 C;
[a]¥ +18.2° (¢ 0.35, MeOH), ESI-MS m/z: 1201 [M—
H] . 'H-NMR (600 MHz, CsDsN) §: 9.92 (1H, brs,
H-23), 7.08 (1H, dd, J = 12.0, 6.0 Hz, Tig-H-3), 6.30
(1H, dd, J = 12.0, 5.4 Hz, H-22), 5.84 (1H, d, J=7.2
Hz, Gal-H-1), 5.66 (1H, d, J = 7.8 Hz, Ara-H-1), 5.28
(1H, brs, H-12), 5.00 (1H, d, J = 7.2 Hz, Glc-H-1),
4.68 (1H, d, J = 7.8 Hz, GlcA-H-1), 4.46 (1H, brs,
H-16), 3.91 (1H, dd, J = 12.0, 4.8 Hz, H-3), 3.72 (1H,
d, J = 10.8 Hz, H-28a), 3.56 (1H, d, J = 10.8 Hz,
H-28b), 1.56 (1H, d, J = 15.0 Hz, Tig-H-4), 1.93, 1.42,
1.38, 1.09, 1.05, 0.73, 0.71 (3HX 7, s); '*C-NMR (150
MHz, CsDsN) Aglycone d: 38.2 (C-1), 25.5 (C-2),
84.9 (C-3), 55.2 (C-4), 46.9 (C-5), 20.9 (C-6), 36.1
(C-7), 41.7 (C-8), 48.7 (C-9), 31.5 (C-10), 23.8
(C-11), 124.0 (C-12), 142.7 (C-13), 44.5 (C-14), 30.1
(C-15), 72.5 (C-16), 44.9 (C-17), 40.4 (C-18), 47.6
(C-19), 32.4 (C-20), 31.8 (C-21), 71.8 (C-22), 210.6

(C-23), 11.3 (C-24), 15.9 (C-25), 16.8 (C-26), 27.2
(C-27), 69.3 (C-28), 33.5 (C-29), 19.5 (C-30); Tig o:
167.4 (C-1), 130.2 (C-2), 137.2 (C-3), 14.4 (C-4), 12.8
(C-5); Sugars: GlcA o: 104.4 (C-1), 78.3 (C-2), 85.2
(C-3), 70.7 (C-4), 77.3 (C-5), 172.0 (C-6); Ara o:
101.8 (C-1), 81.5 (C-2), 72.5 (C-3), 67.8 (C-4), 64.7
(C-5); Glco:106.3 (C-1), 76.4 (C-2), 78.4 (C-3), 71.9
(C-4),78.2 (C-5), 62.3 (C-6); Gal o: 103.1 (C-1), 73.9
(C-2), 75.2 (C-3), 70.5 (C-4), 76.5 (C-5), 61.9 (C-6).
DA 5 ok — S0, RS e a2
camelliasaponin Bz,

a3 AR (HREE) . mp 223~225 C;
[a]} —1.2° (¢ 0.95, MeOH), ESI-MS m/z: 1203 [M—
H] . 'H-NMR (600 MHz, CsDsN) 6: 6.02 (1H, d,J=7.2
Hz, H-22), 5.95 (1H, dd, J = 10.2, 6.0 Hz, Ang-H-3),
5.72 (1H, d, J = 7.8 Hz, Gal-H-1), 5.54 (1H, brs, H-12),
5.06 (1H, d, J= 7.8 Hz, Xyl-H-1), 4.86 (1H, d, J=17.2
Hz, Gle-H-1), 4.76 (1H, d, J = 7.2 Hz, GlcA-H-1), 4.50
(1H, brs, H-16), 3.88 (1H, d, /= 10.8 Hz, Ha-28), 3.86
(1H, d, J = 10.8 Hz, Hb-28), 3.26 (1H, dd, J = 12.0,
4.8 Hz, H-3), 2.04 (1H, d, /= 7.2 Hz, Ang-H-4), 1.96,
1.88, 1.22, 1.19, 1.18, 1.10, 1.08, 0.85 (3H X3, s);
BC-NMR (150 MHz, CsDsN) Aglycone J: 39.1 (C-1),
26.6 (C-2), 89.7 (C-3), 39.6 (C-4), 55.6 (C-5), 18.8
(C-6), 37.0 (C-7), 41.5 (C-8), 47.1 (C-9), 36.6 (C-10),
24.1 (C-11), 124.9 (C-12), 144.4 (C-13), 48.1 (C-14),
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66.2 (C-15), 78.3 (C-16), 44.9 (C-17), 42.5 (C-18),
473 (C-19), 31.8 (C-20), 46.1 (C-21), 72.9 (C-22),
28.0 (C-23), 16.8 (C-24), 15.9 (C-25), 17.8 (C-26),
21.3 (C-27), 63.7 (C-28), 33.7 (C-29), 25.3 (C-30);

Ang &: 167.8 (C-1), 128.3 (C-2), 1382 (C-3), 15.8
(C-4), 20.9 (C-5); Sugars: GIcA &: 105.6 (C-1), 78.5
(C-2), 84.9 (C-3), 70.6 (C-4), 77.1 (C-5), 172.6 (C-6);
Xyl 8: 101.9 (C-1), 83.8 (C-2), 77.3 (C-3), 70.8 (C-4),
67.6 (C-5); Glc 8: 107.7 (C-1), 75.1 (C-2), 78.3 (C-3),
70.1 (C-4), 76.2 (C-5), 61.8 (C-6); Gal &: 102.4 (C-1),
73.5 (C-2), 75.1 (C-3), 69.1 (C-4), 76.5 (C-5), 61.9
(C-6)o DA EEd 5 ik — s, KEsy 3
A gordonsaponin H.
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