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FHIE T, RIS, EWAE T, KE S, BEEX

L. T-RB N MY FE G E, P ER e, T 510650, 2. FEREEFEKY:, JEET 100049; 3. T ARE ML RNHEBE R, TN
510520)

WE: 4T Rl %% (Camellia oleifera Abel.) R Fe i A2 sy, ML 95% L BEHZENA - 4 B 4331 10 Mb A4 . Gl 5 7
MBS R: 3o-HSE BT (1) 2 §5-4,6,8(14),22-1047-3-fi (2). (R)-de-O-metillasiodiplodin (3). 4',5,7- = — S # i
(4). KEZE (5). 6-2HE-5-H-2 7-— HEHE-1,4-250 (6). o-FILKEZE (7). macrophorin A (8). negunfurol (9). 1-(3',5"-
TSR RS- 2-(4- ) R R O (10). LA 1~9 NENMZS A B E], AW 2. 3. 5~9 NE MR EEY
o B E).
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Chemical Constituents from the Fruit Shell of Camellia oleifera

WANG Ling-giong™?, XU Qiao-lin®, DONG Li-mei*?, ZHANG Qiang®, TAN Jian-wen®"
(1. Guangdong Provincial Key Laboratory of Applied Botany, South China Botanical Garden, Chinese Academy of Sciences, Guangzhou 510650, China; 2.

University of Chinese Academy of Sciences, Beijing 100049, China; 3. Guangdong Academy of Forestry, Guangzhou 510520, China)

Abstract: To study the chemical constituents of Camellia oleifera (Abel.), ten compounds were isolated from the
95% ethanol extract. On the basis of spectral data, their structures were identified as 3a-spinasterol (1),
ergosta-4,6,8(14),22-tetraen-3-one (2), (R)-de-O-metillasiodiplodin (3), 4',5,7-trihydroxyflavanone (4), emodin (5),
6-ethyl-5-hydroxy-2,7-dimethoxy-1,4-naphthoquinone (6), w-hydroxyemodin (7), macrophorin A (8), negunfurol
(9), 1-(3',5'-dimethoxy)-phenyl-2-(4"-hydroxy) phenylethane (10). Compounds 1-9 were obtained from this
species for the first time, and compounds 2, 3, 5-9 were obtained from the genus Camellia for the first time.

Key words: Camellia oleifera; Fruit shell; Chemical constituent

JhZ5(Camellia oleifera Abel.) Ay1LIZEAHTheaceae)
WA BARAEL, Wa/ANTRAR, A S,
KR BB I FR I A DY A A R . 3R 2
WA= L, ARTERRE EF A TR X,
J AT S LR 1) 18 AN (X)), FoA X LU
YLPGAI 7 3 A8 X o X, 2013 4 2%
Pk ST AR C135 3.83<10° hm?Pl, Jhi 2% 5% o vih 2%
RESEMN 2/3, HERBURHERE., 2. B,

WefE B B3 2016-04-01 #52 HiH: 2016-05-10

HEWH: FFR A REREIEEH LI (31270406), H EAFE B 1R Q1H T4

P AR R AT AL b A, 3 T PSR 1 3 A £
FHB RG-SR . R SCHIT T0 28 WAt 4 SR 7 R B L
A RN BRMBE. TRBTAERE. Brafe. Pum. HiH
il 30 8 A0 L 40 T S 1, BRI SR
AV 7> B FUREATHOE . ASCLAM AR e N
JFRE W SRRy B 5 5E T 10 MES W,
H &% 1~9 NE R 73 SR 2], ()
2. 3. 5~9 NEIMILZBEDh I 55

AT 56 S0 H (KSCX2-EWI-28) % Bl
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1.1 K

WA RFTT 2014 R IR A MR T E R
My, HH BB B A rE A A el TS AR st 9 R 8
iz RHL Z B YD 4% (Camellia oleifera Abel.). #E
Ji¢ SephadexLH-20 Jy¥ii # Amersham Biosciences 2
A AR 2 IS IEARRE R (HFGF,s) NI R A S
TLARRER T RA PR AT = s AR A E TR
N Syl AT IR 7177 40 (200~300 H); JiAR
AN Sigma 2 7] 77 5y RO 3% FE (400 mmx
25 mm, 500 mmx50 mm, 50 pm). @7 IEEIEE
A9 R (254 nm) AR (LU KX BHR AR IR - £
BEAR(10 = 90, V/V)II#RE (41

1.2 X328

o RSB AH 21 1) 6 45 F G BT I R R A TR
AT HPLC Fiil#% R4, A58 P3000, il
2N UV3000UV-VIS, ik N Fuji-C18 (10 um-
100 A); HPLC RH HA 5 i# A F] LC-20AT AL yKAH
A SPD-M20A il #5 A1 Shim-Pack PRC-ODS
EREFECRIAE 5 um, fL4% 12 nm, 250 mmx20 mm);
RIS R A H AR HEALA T N-1000 ek 2%k
X CCA-1110 JEH A EHFE SB-1000 HLFAEIR
KR A AL s B s E R A PR A
H]ff] HPLC il 4% 540, A58 P3000, Fill#s
9 UV3000UV-VIS, AHEIEF (400 mmx25 mm,
500 mmx50 mm, 50 pm); HLWE % 5 i (ESI-MS)
MDS SCIEX API 2000LC/MS/MS 1%, LLH EE A%
F, BEEERENIE: "HNMR 31 3C NMR %43 51
X F Bruker DRX-400 #% i3 4R 1A Bruker Avance
600 AZHEFLARAC, I LAPY H B A bRl e s b
Bt A Perkin-Elmer 341 Fe 600N E -

1.3 RIS

T 5T 20 kg, ¥t fa H 95% LR AE 3
R, BHR 2 do BARBIRUEIRGE GG 9F, DKk
TRE, IR MEE. R ABEAIE T B AL
3R, BERCHREBERAEE G, 220 MEEAE
HER(105 @) LR OBRZEER(177 g) 1E T BEAHL
#B(265 g).

B (105 @) 2 IEARRE AL EHT (200~
300 H), LAAT I EE-PIEH(200 @ 1~0 : 100)8 B e,

FIFH TLC A& 9 3 RUAHE B35y, 19310 13 A4
43 P1~P13. P7 (19 @)Z1EMEERALEHT(200~300
H), LLAMMEE-EER(200 @ 1~0 : 100)86 e, H)
F TLC tall& FF & S E 5y, 53] 14 N IEAH
43 P7-1~P7-14. P7-6 (322 mg)%: Sephadex LH-20 F+
JEHT, VNEAG-HEE(L 4P, BEHLEY) 2 (8 mg).
P9 (5.9 @)& WA A5, DL EE-/K(30 ¢
100~100 = O)EHFEHEML, FIFH TLC A& I 3 fitH
F sy, 23 16 N4 P9-1~P9-16, P9-4
(33.2 mg)Z& IEAHRERAE ZEHT(200~300 H), LAATH
fik- TR QP70 © DBEM, HEMLEY) 6 (16 mg).
P11 (1.2 @)% LA AL ZHT(200~300 H), LUAH
fik-TAIR(98 © 2~0 & 100)BREESEML, FIFH TLC il
G FF SRS, 152 11 ANEZH S5 PLL-1~P11-
11. P11-5 (70 mg)& IEFHRERAEZEHT(200~300 H),
DA RS ER(70 - DY, 535S 1 (10.8 mg).
P12 (4.9 g% ERAH IS &, DLHEE-7K(65 -
100~100 : O)BAEEGEHL, FIH TLC kil & 3 s
F sy, 3313 ME45) P12-1~P12-13, P12-3
(237.6 mg)%: Sephadex LH-20 £ 27, LLEA;-HIEE
(1 DY, 5E3AEY 9 (17.2 mg). P12-6 (340.8 mg)
2 Sephadex LH-20 t¥J24T, PAGE-FEE(L @ 4%k
i, 1SS S5 (3.5 mg).

LR LRIy (177g) 4 IEAHRE R A 2 BT (200~
300 H), LA -FEE(100 & 0~0 © 100)8H & 5% i,
I TLC kil & FF & SR 75, 1531 8 N5
E1~E8. E2 (5.2 )& RlAH G /75, LLH -
7K(65 : 100~100 = ) FEBEL, FIH TLC k&
FAMERT S, B3] 17 NS B2-1~E2-17,
E2-12 (200 mg)£: Sephadex LH-20 32 #r, AR 1)i-
HEE(L © HTEM, 192146E% 3 (7mg). E3 (6 94
W R A B 4 B, DL EE-7K(55 ¢ 100~100 : 0)
BREEGEML, FIH TLC #aill& JF = S 5, 19
F 12 M4 5> E3-1~E3-12.E3-4 (76.8 mg)4: Sephadex
LH-20 #2471, CASEG-HEEQ © HPEeh, H20E
Y110 (7 mg). E4 (6 )& R G5, LAH
7K (50 : 100~100 : O)BREEHEML, FIFH TLC il
GIFESAMFER S, 22 17 NEAHS E4-1~
E4-17. E4-3 (102.4 mg)% Sephadex LH-20 ¥:/ZHT,
DA -FEE(L © 4Bl 1931005 4 (19 mg). E4-5
(120.8 mg)%: Sephadex LH-20 ¥:Z#7, LPLEMG-FHEE
(12 4P, BRMEY T (11 mg). E4-9 (28 mg)4
Sephadex LH-20 #1241, LAG5-FHEE(L @ )5,
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LAY 8 (3 mg).

14 dEr

- K 8B (3o-Spinasterol, 1) Tt fi
.y 313N CagHagO; ESI-MS m/z: 435 [M + Na]',
413 [M + H]", 413 [M + H]"; *H NMR (500 MHz,
CDCly): $5.13 (2H, dd, J = 14.9, 8.9 Hz, H-22, 23),
5.00 (1H, dd, J =15.1, 8.7 Hz, H-7), 3.57 (1H, m, H-3),
1.00 (3H, d, J = 6.6 Hz, H-21), 0.90 (3H, d, H-26),
0.82 (3H, s, H-29), 0.80 (3H, d, J = 4.6 Hz, H-27), 0.78
(3H, s, H-19), 0.52 (3H, d, H-18); *C NMR (125 MHz,
CDCly): & 37.4 (C-1), 38.2 (C-2), 71.3 (C-3), 31.7
(C-4), 40.5 (C-5), 29.9 (C-6), 117.7 (C-7), 139.8 (C-8),
49.7 (C-9), 34.4 (C-10), 21.6 (C-11), 39.7 (C-12), 43.5
(C-13), 55.3 (C-14), 23.2 (C-15), 28.7 (C-16), 56.1
(C-17), 12.1 (C-18), 13.3 (C-19), 41.0 (C-20), 21.3
(C-21), 138.4 (C-22), 129.6 (C-23), 51.5 (C-24), 32.1
(C-25), 21.8 (C-26), 19.2 (C-27), 25.1 (C-28), 12.2
(C-29). LA b%d 5 SCk[11]HR1E — 2.

%+ i 4 -4,6,8(14),22- I 4% -3-H3 (Ergosta-4,6,
8(14),22-tetraen-3-one, 2) wEMIR; TN
CosHa0O; ESI-MS m/z: 415 [M + Na]", 393 [M + H]",
431 [M + K]*; 'H NMR (500 MHz, CDCls): & 6.58
(1H, d, J = 9.5 Hz, H-7), 6.01 (1H, d, J = 9.5 Hz, H-6),
5.71 (1H, s, H-4), 5.21 (2H, m, H-22, 23), 1.04 (3H, d,
J = 6.7 Hz, H-21), 0.97 (3H, s, H-19), 0.94 (3H, s,
H-18), 0.91 (3H, d, J = 6.9 Hz, H-28), 0.82 (6H, m,
H-26, 27); *C NMR (125 MHz, CDCly): & 34.4 (C-1,
2), 199.8 (C-3), 123.2 (C-4), 164.6 (C-5), 124.7 (C-6),
134.3 (C-7), 124.6 (C-8), 44.5 (C-9), 37.0 (C-10), 19.2
(C-11), 35.8 (C-12), 44.2 (C-13), 156.3 (C-14), 25.6
(C-15), 27.9 (C-16), 56.0 (C-17), 19.2 (C-18), 16.9
(C-19), 39.5 (C-20), 21.4 (C-21), 135.2 (C-22), 132.8
(C-23), 43.1 (C-24), 33.3 (C-25), 19.9 (C-26), 20.2
(C-27), 17.9 (C-28). _Lik#¥s 5 Crk[12]4hiE —EL,

(R)-de-O-Metillasiodiplodin (3) SRR
73T 2N CigH2004; ESI-MS m/z: 279 [M + H]', 301
[M + Na]*, 579 [2M + Na]*, 595 [2M + K]", 277 [M —
H]: 'H NMR (500 MHz, CDCl,): §11.94 (1H, s, 15-
OH), 6.25 (1H, d, J = 2.6 Hz, H-13), 6.20 (1H, d, J =
2.6 Hz, H-11), 5.15 (1H, m, H-3), 3.25 (1H, m, H-
10B), 2.48 (1H, m, H-100), 1.91 (1H, m, H-4p), 1.76
(1H, m, H-40), 1.34 (3H, d, J = 6.2 Hz, H-17); **C

NMR (125 MHz, CDCls): §172.1 (C-1), 75.3 (C-3),
33.7 (C-4), 21.4 (C-5), 27.4 (C-6), 24.4 (C-7), 24.8
(C-8), 31.0 (C-9), 31.3 (C-10), 149.7 (C-11), 110.9
(C-12), 160.3 (C-13), 101.6 (C-14), 165.7 (C-15),
105.8 (C-16), 20.3 (C-17). iR ¥idiE 5 CHR[13]4RiE
—5.

457-=Z%FE _ZHM 4,57-Trihydroxy-
flavanone, 4) HEMAR: 5 TN CisHpOs;
ESI-MS m/z: 273 [M + H]", 311 [M + K], 545 [2M +
H]*, 271 [M —H], 307.5 [M + CI*"; *H NMR (500 MHz,
ds-DMSO): §12.15 (1H, s, 5-OH), 7.31 (2H, m, H-2',
6'), 6.79 (2H, m, H-3', 5'), 5.88 (2H, s, H-6, 8), 5.43
(1H, dd, J = 12.8, 2.9 Hz, H-2), 3.26 (1H, dd, J = 17.1,
12.8 Hz, H-3a), 2.68 (1H, dd, J = 17.1, 3.1 Hz, H-3p);
BC NMR (125 MHz, ds-DMSO): & 128.9 (C-1'),
128.4 (C-2', C-6'), 115.2 (C-3', C-5'), 157.8 (C-4"),
78.5 (C-2), 42.0 (C-3), 196.4 (C-4), 101.8 (C-4a),
163.0 (C-5), 95.8 (C-6), 166.7 (C-7), 95.0 (C-8), 163.5
(C-8a). Lih%idfs 5 CHR[14]41E — 3.

KEE (Emodin, 5  #E&Ak; 57N
C15H100s; ESI-MS m/z: 271 [M + H]", 293 [M + Na]",
563 [2M + Na]*, 269 [M — H]; *H NMR (500 MHz,
ds-DMSO): & 12.09 (2x1H, each, s, 2xOH), 7.49 (1H,
dd, J=1.6, 0.6 Hz, H-5), 7.17 (1H, dd, J = 1.6, 0.8 Hz,
H-7), 7.12 (1H, d, J = 2.4 Hz, H-4), 6.59 (1H, d, J =
2.4 Hz, H-2), 2.41 (3H, s, H-6); **C NMR (125 MHz,
ds-DMSO): & 164.5 (C-1), 107.9 (C-2), 165.6 (C-3),
108.8 (C-4), 135.1 (C-4a), 120.5 (C-5), 148.3 (C-6),
124.1 (C-7), 161.4 (C-8), 108.9 (C-8a), 189.7 (C-9),
113.4 (C-9a), 181.4 (C-10), 132.8 (C-10a), 21.5 (6-
CHa). FiR%dE 5 SRR [15]41E — 5.

6-Z.F-5-52 %2, 7- A F-1,4- 258 (6-Ethyl-
5-hydroxy-2,7-dimethoxy-1,4-naphthoquinone, 6)
PR 730N CHuOs; ESI-MS m/z: 285 [M +
Na]*, 301 [M + K]*; *H NMR (500 MHz, CDCly): &
12.47 (1H, s, 5-OH), 7.22 (1H, s, H-8), 5.99 (1H, m,
H-3), 3.95 (3H, s, OME-7), 3.88 (3H, s, OME-2), 2.71
(2H, g, J = 7.5 Hz, H-CH,CH,), 1.10 (3H, t, J =7.5 Hz,
H-CH,CHs); *C NMR (125 MHz, CDCly): & 179.9
(C-1), 160.8 (C-2), 109.5 (C-3), 190.2 (C-4), 160.7
(C-5), 127.8 (C-6), 162.6 (C-7), 103.2 (C-8), 109.2
(C-9), 130.1 (C-10), 16.5 (CH,), 13.1(CHs), 56.4
(OME-2), 56.8 (OME-7). _id%i#iE 5 CHR[16]4kiE
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—H

o-BEKEE (0-Hydroxyemodin, 7) e
kAR N CisHioOs; ESI-MS m/z: 309 [M +
Na]*, 595 [2M + Na]", 285 [M —H] ; *H NMR (500 MHz,
CsDsN): & 12.52 (1H, s, 8-OH), 8.16 (1H, s, H-4),
7.71 (2H, d, J = 2.4 Hz, H-5), 7.70 (1H, s, H-2), 7.01
(1H, d, J = 2.4 Hz, H-7), 5.01 (2H, s, H-11); *C NMR
(126 MHz, CsDsN): §163.3 (C-1), 121.8 (C-2), 154.2
(C-3), 118.2 (C-4), 134.4 (C-4a), 110.5 (C-5), 167.9
(C-6), 109.2 (C-7), 166.3 (C-8), 110.1 (C-8a), 191.1
(C-9), 115.3 (C-9a), 182.6 (C-10), 136.6 (C-10a), 63.6
(C-11). i 5 30k 7]400E — 2

Macrophorin A (8) SRR e W)
CaH3,04; ESI-MS m/z: 383 [M + Na]", 399 [M + K],
359 [M — HJ, 395.5 [M + CI]*;'H NMR (500 MHz,
CDCly): $5.92 (1H, m, H-2"), 4.80, 4.53 (2 1H, each,
s, H-12), 4.65 (1H, s, H-4"), 3.78 (1H, d, J = 3.0 Hz,
H-5%, 0.84 (3H, s, H-13), 0.78 (3H, s, H-14), 0.68 (3H,
s, H-15); *C NMR (125 MHz, CDCl5): §39.0 (C-1),
19.6 (C-2), 42.3 (C-3), 33.8 (C-4), 55.8 (C-5), 24.7
(C-6), 38.4 (C-7), 149.5(C-8), 51.8 (C-9), 40.0 (C-10),
21.2 (C-11), 106.9 (C-12), 33.8 (C-13), 21.9 (C-14),
14.7 (C-15), 193.1 (C-1"), 121.5 (C-2'), 156.1 (C-3"),
66.0 (C-4'), 60.9 (C-5"), 61.4 (C-6'), 63.2 (C-7"). _Lik
s 5 SCER[18]4RiE — 3.

Negunfurol (9) AR T AN
CisH2603; ESI-MS m/z: 277 [M + Na]*, 293 [M + K]";
'H NMR (500 MHz, CDCls): §5.87 (1H, ddd, J =
17.3, 10.7, 3.2 Hz, H-2), 5.54 (2H, m, H-5, 6), 5.15
(1H, dd, J = 17.3, 1.3 Hz, H-1a), 5.01 (1H, dd, J =
10.7, 0.9 Hz, H-1B), 3.72 (1H, td, J = 7.1, 2.8 Hz,
H-10), 2.17 (2H, m, H-4), 1.27 (3H, s, H-14), 1.22
(3H, d, J = 2.3 Hz, H-12), 1.17 (3H, d, J = 8.1 Hz, H-
15), 1.08 (3H, d, J = 5.7 Hz, H-13); *C NMR (125 MHz,
CDCl,): §112.0 (C-1), 145.0 (C-2), 72.8 (C-3), 45.3
(C-4), 122.4 (C-5), 140.3 (C-6), 82.9 (C-7), 38.0 (C-8),
26.6 (C-9), 85.6 (C-10), 71.4 (C-11), 27.3 (C-12), 24.3
(C-13), 27.3 (C-14), 27.6 (C-15). iRz 5 CHk[19]
IE—

1-(3,5' - HEE)RE-2-4"-BE)KHE 2
[1-(3',5’-Dimethoxy)phenyl-2-(4""-hydroxy)phenyl
thane, 10]  FFEFMEHIR; 73 7H0A CisHisOs;
ESI-MS m/z: 259 [M + H]", 281 [M + Na]*, 297 [M +

K]*, 257 [M — H]; 'H NMR (500 MHz, CDCly): &
7.03 (2H, m, H-2", 6", 6.73 (2H, m, H-3", 5"), 6.31
(2H, d, J = 2.2 Hz, H-2', 6'), 6.30 (1H, m, H-4), 3.75
(6H, s, OME-3", 5"), 2.81 (4H, m, H-1, 2); *C NMR
(125 MHz, CDCl3): & 37.0 (C-1), 38.7 (C-2), 55.5
(OME-3', 5'), 144.4 (C-1'), 106.8 (C-2', 6"), 160.9
(C-3',5"), 398.1 (C-4"), 134.1 (C-1"), 129.8 (C-2", 6"),
115.3 (C-3", 5"), 153.9 (C-4"). LA L#¥s 5 CHk[20]
i —E.

2 HRAHE

FMAGEEET B FE, NIRRT
B SR EUY) T B A E] 10 MEAY, 2k ik s
ST, AR S e R 3a-PE S B (1) A
{§-4,6,8(14),22-PU%%-3- (2). (R)-de-O-metilla-
siodiplodin (3). 4,5,7- =% A& (4). KHE
(5). 6-7.3L-5-$3-27-— A IE-14- 2508 (6). o-
$2F KK (7). macrophorin A (8). negunfurol (9)-
1-(3",5"- = AR R IE-2-(4 - F 30 R 2.6 (10). 1k
EY 1~9 NE RN 7 B 3RAT, Hdih &4 2.
3. 5~9 NH ML A B B3 H] .

FHISCHRINGE, 3a-TE2R I (1) A DL R FI4EHREE
WEPE, % HL-60 4HHEfK) 1Cs 4 6.5 pg mL 2. (R)-
de-O-metillasiodiplodin (3) &4 2 5T 51 If & &
B BB PUMIREE, JE B EAR IR0
R R B SR R 2 AR R P, 405,7-=
BRI CEGRN (OB PUR. PURAE. Pk, Bishiik
HEREREAL TG PER 2, DR R — R 3 T S I
P, K% G)RBERIR. k. P, i
T PUMR 2 M PSP, o- KR (7)
B 98 58 45 728 A D o 4 B €T A BRI 1O % K g B,
macrophorin A (8) 2. V& 1E BT B 1  HUE /N B
I E DS, negunfurol (9)%} HL-60 H.7 4H i
o N

AW FT LA SRS R 5k, 0 A2 By Je o
T RGBS EEMA, XEMTHE—DEEMER
FEE R, B T HEE A SR e B — P A
FFF R A B AR Lo
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