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Chemical constituents from the leaves of Garcinia bracteata
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Abstract: Objective To study the chemical constituents of the leaves of Garcinia bracteata. Methods The chemical constituents
were isolated and purified by positive and reversed phase silica gel column chromatography and high performance liquid
chromatography, and their structures were elucidated using NMR, HR-ESI-MS, and quantum chemical calculation. The anti-
proliferative activity of all isolated compounds on human non-small cell lung cancer cell A549 was evaluated by CCK-8
method.Results A total of 12 compounds were isolated from the ethyl acetate extract of G. bracteata and identified as 1,3,5-
trihydroxy-5,6,7,8-tetrahydroxanthone (1), 1,3-dihydroxy-5-ox0-5,6,7,8-tetrahydroxanthone (2), 1,3,5,6-tetrahydroxy-8-prenyl-
depsidone (3), pinoresinol (4), 3-(4-hydroxyphenyl) acrylic acid (5), [1,1-biphenyl]-3- methoxy-4,4,5-triol (6), (25)-2,9-dihydroxy-
megastigm-6-en-1-one (7), (2R)-2,9-dihydroxy-megastigm-6-en-1-one (8), (52)-9-hydroxy-1,5-megastigmadien-2-one (9), 2-0xo-a-
ionol (10), loliolide (11), and gardeterpenone A (12). Conclusion Compounds 1 and 2 are new tetrahydroxanthones, and compound
3 is a new depsidone. These compounds are named as garbractinones A—C. Compounds 7—10 are nor-sesquiterpenoids, and
compounds 11—12 are monoterpenoids, all of which were isolated from the leaves of G. bracteata for the first time. At a concentration
of 50 umol/L, all isolated compounds showed no obvious anti-proliferative activity on human non-small cell lung cancer cell A549,

and their inhibition rate was less than 50%.
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KELE P Garcinia bracteata C. Y. Wu ex Y. H.
Li, XA THER (SRR, Nk
Bt (Guttiferae) BT JE Garcinia LIEY), FE5040
T E R EE PR EL, AT 400~1 300
m A K I ZR AR o S SR A A TR T 2 M
WIARAE FARE FEYD R G AEE . KA TR 5
R g HHEREANSKEFRNE, & 544K,
EdS VR Y/ 2 =155 % AL e =5 S i Fu
X HZE B BT A28 7 QLS R A
W K IAZE Y & 2 30 2 5 0 2k (B 2R =15 24k
&%) (polycyclic polyprenylated acylphloroglucinols,
PPAPs). — RHIEAATADY) M. BEER. =%, &
P R AE 2 P M R Bk A e, e Hpmili e A
PPAPs 2 HRFAE SIS PRy« TRABZE I I AR T
TSR 2 25— R VIS5 BT AT PPAPs Rl 2
WEYn, IR PUMIE . PUR AR 2 P
WpiE PENS-10] Ayt — 25 S Ei 24 F AR IO AT R R
*Dﬁfﬂ/uﬁ%ﬁ%ﬁﬂﬁﬁ%ﬁ%’ AHIF TN KA Tk 5 P
Ao 34T T Rt 9e, RAIE. RAHRERA:
R J2 2Pt % S RO 55 2 Rl oy BSEUR AT 4>
BRalifh, JRim ik s R A E T T R
WEMEER . DREE SR Z BRI 55
BET 12 MeEY (B D, al%eEh 1,3,5-=57

i -5,6,7,8- DY & wl BH C 1,3,5-trihydroxy-5,6,7,8-
OH 0
. 5 5a 0 4a 4 OH (6] OH
| 3 |
7
(0] OH 0 OH

tetrahydroxanthone, 1). 1,3-_F8%E-5-Hx3%-5,6,7,8-
Py & ml BH - C 1,3-dihydroxy-5-ox0-5,6,7,8-tetrahydro-
xanthone, 2). 1,3,5,6-VU¥RHE-8-5 M I 4 By IR 24
ik (1,3,5,6-tetrahydroxy-8-prenyl-depsidone, 3). 4
fig % (pinoresinol , 4) . XI5 2K 75 I8 R [3-(4-
hydroxyphenyl) acrylic acid, 5]. 3-F43&-4,4"5- =%
XK ([1,1-biphenyl]-3-methoxy-4,4",5-triol, 6)+ (2S)-
29-EH 5 ¥ -6- I -1-Bd  [(25)-2,9-dihydroxy-
megastigm-6-en-1-one, 7]« (2R)-2,9-BE. 5 35 FE-6-
J#i-1-F [(2R)-2,9-dihydroxy-megastigm-6-en-1-one,
8]. (52)-9-F3-1,5-HE —J#-2-F [(52)-9-hydroxy-
9], 2-FfM-a- KD
HAZENES (loliolide, 11).
gardeterpenone A (12). & 1. 2 Joi BInliE 5
WEY, a3 NENAaEMmIRENEY), i
RNREHBHET R, REHEECRMRKERENR
(garbractinones A~C); (L&Y 7~10 JFEAE k8
WaEy, WaEM 1~12 HEnsREY, B2 E R
MR HR 4y B3 5. CCK-8 SE3RR M, Frfy
&Y (50 umol/L) X NAR/NHAE AT A549 4HfE
BRI WP RS, AN T 50%.
1 UFE5MH

AM-500/600 RUZREILHRIPIEA (48 Bruker

Z~]); Ultimate 3000 - il 2 2 = RO Lt A (36

OMe
OH

1,5-megastigmadien-2-one,

(2-0x0-0-ionol, 10).
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Fig.1 Structures of compounds 1—12
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E# 2 AF, VWD, DAD Kill#%); )45 (i
H (YMC-Pack ODS-A, 250 mmX 10 mm, 5 um);
AX224ZH/E BHLTF R (BREERFEMNERA
"))y AR (200~300. 300~400 H, 7 %
T s fmlE. BERORE. ETEE. o, H
BE (orffral, EZGERD; B (B, Sigma 2
Ay O (g, hEE R MOAR AR ZF1-
1AM irA (RS RHEA TR AR UH5300
LHNE R E (HLmHEARAAD;
AutopolIV-T 4= H B Fleei CEEEERA
#]); Chirascan Plus [& %% (EE N H e #
AF]D; QExactive fm 7 HEHEA (FEER K /RBHL
HIRAFD. FEEiR7EH (DMEM, %[H Gibco 2
H]D); 0.25%)kE-EDTA HAL (3£ E Gibeo A F]);
WEIR Eh 2 Pl (PBS, 3£ Gibco AH]D; R4 IMLIE
(FBS, BMWUEFEVMRHARAFD; HF-#ER
BAW (P, EE Gibeco AF]); —FHEIM
(dimethyl sulfoxide, DMSO, JbiZEFRHEAR
2 H]); SP-MAX3500FL 2 Dy Refghrix ¢ i IA 1A
MEHARAF]D; BERE (585 B21695, iR
HAYIRHE R A D B EHE (Hfl, FES
HRT 98%).

KA BEFE T 2021 4 9 AXRET A Ll
PN PR S, B ARG B R 24 5 B X M 4% % e
NI B B AEY) KRG E T G. bracteata C.Y. Wu
ex Y. H. Li FIH, fEYIbRA (20210901) {RAF T H1Fg
RO K22 2] % b 2 IR AR =
2 &
2.1 EESESE

TR KT E 3 20.0 kg, R RERCHLRY, ¥
R E T 95%AFE PR, SEPEI 3 R, Bk 24
ho KFRIFEBGIATREIMIE, &IHIEBIRAE TR, 15
B OBERE 229 kgo ¥ LIRIZEH 10% F EE-/K %
filt, FRKIKFAMEES. BAIR L BEAEEN 3 IR, WR4E .
T8 JE 15 BIBE IR L BRFE U 0.43 kg HUEETR L HEAH
Y03 kg, FIRER (200~300 H) #4775
B, DA HER-BERL T8 (10 1. 812, 713, 6
4.1 01,307,000 D NBEMBEE TR EESEII, TLC
Kol & B3 25y, B a3 3 13 M (A~MD.
¥ H A5 (1427 g HRAEER A 53T 725,
F 30%. 50%-. 60%- 70%- 80%. 100%7K-FEEHK
RGeS, TLC A& TR M 7, 51531 10
A5 (HOT~H.10). PR A H.02 F1 H.03 41

Iy G IEARRERRE, DA T EE-BE R 208 (10 0 1.
6:1.8:2,7:3.6:4, 1:1.0:1) NEEBRK
HATHRFE LR, 152 19 AN4H 73 (H0203-01~H0203-
190, K473 H0203-10 Jiid = 20k AH 3 (DAD £
M2E, CFE-K 24 276) or@Edift, BELEY 7
(1.23mg, x=17.1min). 8(1.12mg, tr=17.8 min).
5 (68.36mg, /rR=13.5min). 11 (9.15mg, r=26.4
min) A1 6 (4.83mg, rR=28.6min). K415 H0203-
13 JE m RO it (ZR5-K 27 1 73) sy Eddifh,
3E4LAEY 3 (10.18 mg, r=96.1 min) F1 4 (10.37
mg, (R=29.3 min). 204> H0203-14 & i = H0R AH
il (ZfE-K 25075 mrEdifth, BEMED 1
(18.9mg, ®R=22.9min). K4 H0203-12 iflid
RemiAR i (25K 22 1 78) B dith, BEtkE
Y10 (1.4mg, ®=50.1min) 19 (418 mg, =
27.5min). K404 H0203-7 3B mS0mAH i (2
E-K 27 1 73) gtk BEMAEY 2 (11.9mg,
41.2min) f112 (42 mg, tr=14.0 min).
2.2 PBTEIEMENIN

K H CCK-8 iL M52 A& PR 4 A549 4i i
BGOSR ENT, DALE Y 1~12 SEIe ., SRR
KB FLRRZONPHMEXT R, RIS IR (SRR
HIA S A2 8 2R ORI 2 A CEEARFR I 10%
CCK-8 }57738) . HUAh T X504 K AR AS49 4,
PL 5 X 103 A/ FL% BEHEFR T 96 FLAR 1577 2 41 i 4
Jath %y, BAUIMANKEN 50 umol/L HI5Z LG4
(1~12) 100 uL T 37 C. 5% CO, M5 748 4k &5
7% 48h, RJE, WHR SRR LB, msEfLin
A 100 pL 2 10% CCK-8 TAEWR (ks 353, 137 C.
5% CO, k4537 1 h, FEGFRCNE &FLAE 450 nm
AEEIRIERE (4D fH. BEESE 3 IR, S HRE 6
AN AL ARIEMIFH) A ETHEHIHIZ,

IR = (4 wm—A 52)/(A ww—A =p)
3 RS9
3.0 HHEE

EW1: BETERMA, o]y +27°(c0.05,
MeOH), Hi HR-ESI-MS m/z: 249.075 74 [M+H]*
(Ci3H1305", 548 249.07575), 454 BC-NMR &
DEPT 135 i i e %A1 501 08 Ci3Hi20s,
AHIAIE R 8. UV 1E 250 nm A fe KW, 1
&1 55 ERE. HNMR B (£ 1) &
NA 1 WRIREAERE R E R TS5 [0un 6.13
(1H, d, J=2.0 Hz), 6.27 (1H, d, J=2.0 Hz)] 13 %4
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&1 A 15028 'H-NMR 1 BC-NMR 47
Table 1 ! H-NMR and 3*C-NMR data of compounds 1—2

1 (CD;0OD) 2 (DMSO-ds)

s

oH oc ou oc
1 163.4 (C) 161.6 (C)
2 6.13 (1H, d, J= 2.0 Hz) 99.9 (CH)  6.67 (1H, d,.J=2.0 Hz) 99.3 (CH)
3 166.1 (C) 165.7 (C)
4 6.27 (1H, d, J= 2.0 Hz) 949 (CH)  6.83 (IH, d,.J=2.0 Hz) 94.1 (CH)
4a 159.6 (C) 156.7 (C)
5 452 (1H, t, J = 5.0 Hz) 66.3 (CH) 192.4 (C)
6 1.91 (2H, m) 324(CH)  3.12 (2H, m) 38.2 (CHa)
7 1.73 (1H, m), 1.83 (1H, m) 18.6 (CHy)  3.12 (2H, m) 20.9 (CHy)
8 2.50 (1H, dt, J = 17.0, 5.5 Hz), 2.32 (1H, m) 218 (CHz)  2.96 (2H, m) 20.2 (CHy)
8a 118.5 (C) 128.5 (C)
9 183.5 (C) 182.1(C)
9a 105.3 (C) 104.6 (C)
5a 164.6 (C) 150.5 (C)
1-OH 12.90 (1H, 5)

WHESES [0u2.50 (1H, dt, J=17.0, 5.5 Hz), 2.32
(1H,m); o 1.91 (2H, m); 1.83 (1H, m), 1.73 (1H, m)].
F 13C-NMR M1 DEPT 135 i nf 1 MLHIFRIE
k{55 6c183.5(s)\6 NEWIE T [0c166.1 (), 164.6
(s), 163.4(s), 159.6 (s), 118.5 (s), 105.3 (s)]» 3 N IEHH
FA55 [0c32.4 (1), 21.8 (1), 18.6 ()] 3 MRH A
5 [0c 99.9 (d), 94.9 (d), 66.3 (d)]. ZE& LA EXE,

HEMZ AL &4 8 T DY Sl 25 46 & 408, /£ HMBC
EtEr, H-2 (6n6.13) 5 6c94.9 (C-4), 105.3 (C-9a),
163.4 (C-1), 166.1 (C-3) MK, H-4 (du 6.27) 5 dc
105.3 (C-9a), 159.6 (C-4a), 166.1 (C-3), 99.9 (C-2) #
Ky UL A R B 2 NRIEEEAE C-1 F1 C-3 £,
1 'H-"TH COSY A1 HSQC #fEH A -CH,CH.CH,CH(O)-,
HMBC i ([ 2) o H-5(0u4.52) 5 0c164.6 (C-
5a) FHK, H-8 (du 2.50) 5 5c 118.5 (C-8a), 183.5 (C-
9), dc 164.6 (C-5a) A, Uil BUEid C-5
Al C-5a M, C-8 F1 C-8a #HiE, TEMALEW 1a.

OH o]

e R 4 ME2EBER) HMBC FIAALE, S50 B
W] LU C-5 F1 C-8a AHIE. C-8 Fl C-5a HHIZ,
TERACED) 1b. N T E— e 1 FPFngl, &
SEIGXTALAY) 1a A 1b 4T 7 NMR 1H5, 4558%
B (| 3), (LAY 1a 11 NMR {15 8RS AL IE 5
KA 2 (CLAD) AR IE V¥ 485 i 22 (CMAD ).
RAEAE IS R B (RY A3 5 i 22 (RMSD) ¥JLE 1b
/N, 3T TH-NMR. BC-NMR & 5¥E 1) DP4 /37
FH 1a IR REMEREE 100%, HITRELEY 11
PSSR N 1,3,5- =58 55-5,6,7,8- VU SUIIER . e
&Y 1 xR, 75 B3LYP/6-311G (d,p) it
KFTF, REEN-%EZK (TD-DFT) Fik, Xf
WEY 1 —X A REXT B IR (SR)-1a F1 (5S)-
1a'#HT ECD it 5. 450K (B 4, 121 H
ECD 4k 5525 ECD MiZR#H7F, i, #heis
)1 LRI BN 58,

&Y 2. wEMK, B HR-ESI-MS m/z:

HO OH
F'\| 0 /@ OH 9|0 /‘\g OH Oz OH
‘ Q,« ‘1) /’/ o0
O oH 0] H = OH
1 2 3
2 A1 1~3 i) HMBC Elif
Fig.2 HMBC correlations of compounds 1—3
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175} CMAD: 1.37 1a y

CLAD: 2.26 N
150 RMSD: 1.6799 /
y

S 125} e
E A
g rd

100k
g /,I
& ”
g5 y

v
50t 7 y=09765x—0.403 6
o R*=0.999 2
251
rd
50 100 150
Calculated oc
OH
B o OH
H
la

DP4" (all data): 100%

1758 CMAD: 2.53 1b e
CLAD: 7.93 A
150 RMSD:3.5156
l’l’
& 125k
5 £
q Fa
8 v
100k
£ .
g
5750 S
I,’
#
50 L 1y=0980 8 x—1.794 1
*/’ R?=0.996 7
25k
L3

50 100 150
Calculated ¢

1b
DP4 " (all data): 0%

AL 1a 1 1b [ITHE BC-NMR L0 SR E L ME R AP B-3ETALA4 1 1) THNMR Il BC-NMR (L3408 1) DP4 ST .

A-linear regression fitting of computed *C-NMR chemical shifts and experimental values of compounds 1a—1b; B-DP4* probabilities based on the 'H-

NMR and *C-NMR chemical shifts of compound 1.

3 A1 MM ATEELSHIR) NMR THE LR

Fig. 3 NMR calculation results of two possible structures for compound 1

20 Exp. ECD of 1
e Calcd. ECD of 5R-1a
15K e Caled. ECD of 5S-1a’

200 250 300 350 400
A/nm

4 LAY 1KLL ECD #itE ECD Eif
Fig. 4 Experimental and calculated ECD spectra of

compound 1

247.060 12 [M+H]"(Ci3H105", TH54H 247.061 01),
4h4r BC-NMR & DEPT 135 ¥t i & iZ AL & 7y
TN CisH100s, AN 9. FLEY 1 ML,
Z 1 MBREE, M 2 MEEDI NMR #dE, K
WAED 2 LB 1 2 1 DMIEFEBREEIES oc
192.4(s), 17> 1 MERRBERE S, WIS
2 AAEY) 1 1) 5-OH Afb s, HMBC ElE+
H-6 (6 3.12) 5 dc 150.5 (C-5a), 192.4 (C-5) K,

H-8 (d12.96) 5 ¢ 128.5 (C-8a), 182.1 (C-9), 6c 150.5
(C-5a) MHIRUESE T FIRHEWT, DM, &) 2 4
%N 1,3- 85653 3E-5,6,7,8-DU SR o
EY 3. A TEH AR, H HR-ESI-MS
m/z: 345.096 86 [M+ H]* (CisH;07%, it H 4
345.096 88), ity 3C-NMR [ DEPT #(#5# € %
AN TN CisHisO7, AEFIEEN 11, 'H-
NMR K (£ 2) Sonf 1R AL & 105 &
R 755 [0n6.18 (1H ,d,J=3.0Hz), 640 ( 1H, d,
J=3.0Hz)], 1 MULHFEERTES on6.57 (1H,
s), 2 NS EAE S [0u 1.70 (3H, s); 1.66 (3H, s)],
1 ML ES [0n3.40 2H,d,J=7.0Hz)], 113
BIRFES [0u5.19(1H, t,J=7.5Hz)]. H1 3C-NMR
A DEPT-135 KGRI ANAEAE 1 DLYEEEIREE [oc
166.5(s)], 1 NMFMdE [0c32.7 (1), 124.5(d), 134.0
(s), 18.1 (q), 26.1 (@)]» 3 4~ sp* LKL [oc
102.0 (d), 100.5 (d), 115.2 (d)], 9 MNHEF T4 HIHR
[150.2 (s), 156.5 (s), 154.6 (s), 151.4 (s), 135.4 (s),
151.7 (s), 138.2 (s), 113.5 (s), 127.8 (s)], Zi& LA B
i, AN BRI RN G TR RS, A 4
ANFRFEFN 1A S, A IR FR IR B A 2K
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+=2 1A% 3 # 'H-NMR F BC-NMR #3IE (500/125

MHz, CD:0D)
Table 2 'H-NMR and '*C-NMR data of compound 3
(500/125 MHz, CD;0D)
BRAL on oc
1 1502 (C)
2 6.18(1H,d,J=3.0Hz)  102.0 (CH)
3 156.5 (C)
4 6.40 (1H,d,J=3.0Hz)  100.5 (CH)
4a 154.6 (C)
5 135.4(C)
6 151.7 (C)
7 6.57 (1H, s) 115.2 (CH)
8 1382 (C)
8a 113.5 (C)
9 166.5 (C)
9a 127.8 (C)
5a 151.4 (C)
11 340(QH,d,J=70Hz)  32.7(CH)
12 519(IH,t,J=75Hz)  124.5(CH)

13 134.0 (C)
14 1.66 (3H, s) 18.1 (CH3)
15 1.70 (3H, s) 26.1 (CH3)

FfLAY 1 —%, HMBC iEsZ | Bk . HMBC
KR H-7 (01 6.57) 5 6c 151.7 (C-6), 135.4 (C-5),
113.5 (C-8a) fH3%, Ha-11 (6u 3.40) 5 6c 113.5 (C-
8a), 115.2 (C-7), 138.2 (C-8) #HE, ULHAFIRM 2 4
FRIERELE C-5 F C-6 1, FIRIHILIEL C-8.
gE FATR, $miBY 3 MR 1,3,5,6-PU 5 HE-
8- I S A0 Ty R T

e 4. AR, 75T HN CoH206. 'H-
NMR (500 MHz, CD;0D) J: 6.94 (2H, d, J = 2.0 Hz,
H-2,2", 6.76 (2H, d, J= 8.0 Hz, H-5, 5"), 6.80 (2H, dd,
J=18.5,2.0 Hz, H-6, 6", 4.69 (2H, d, J = 4.5 Hz, H-7,
7", 3.13 (2H, m, H-8, 8", 4.22 (2H, dd, J=9.0, 7.0 Hz,
H-9a, 9'a), 3.82 (2H, m, H-9b, 9'), 3.84 (6H, s, 3, 3'-
OMe); '*C-NMR (125 MHz, CD;0D) ¢: 134.0 (C-1,
1), 111.1 (C-2, 27), 149.3 (C-3, 3"), 147.5 (C-4, 4"),
116.3 (C-5, 5%, 120.3 (C-6, 6", 87.2 (C-7, 7"), 55.6 (C-
8, 8%, 72.8(C-9,9"),56.6 (3',3-OMe), LA F¥# 5
BRARIE T A — 320, MR 4 A TERRE .

&Y 5. AtkmKR, 51N CHsOs. 'H-
NMR (500 MHz, CD;0D) 6: 6.28 (1H, d, J= 16.0 Hz,

H-2), 7.60 (1H, d, J = 16.0 Hz, H-3), 7.45 (2H, d, J =
8.5Hz H-2",6'),6.81 (1H,d,J=8.5Hz, H-3",5); 13C-
NMR (125 MHz, CD;0D) d: 171.3 (C-1), 115.7 (C-2),
146.8 (C-3), 127.3 (C-17), 131.2 (C-2"), 116.9 (C-3",
161.2 (C-4"), 116.9 (C-5", 131.2 (C-6". LA L¥ES
SCRRFRIE S AR — 32N, A 5 KRR
P TR o

EY) 6: HEEMAK, 5T AN CisHOso 'H-
NMR (500 MHz, CD;0D) 6: 6.63 (1H, s, H-2, 6), 7.34
(1H, d,J=8.5Hz, H-2',6"), 6.79 (1H, d, J= 8.5 Hz, H-
3'5%; BC-NMR (125 MHz, CD;0D) §: 134.0 (C-1),
103.3 (C-2), 150.1 (C-3), 134.5 (C-4), 147.0 (C-5),
108.4 (C-6), 134.5 (C-17), 128.8 (C-2"), 116.6 (C-3,
157.7 (C-4"), 116.6 (C-5"), 128.8 (C-6"), 56.9 (3-OMe),
DA 24 5 SRR B AR — B, WS e A 6
N 3-HEIE-4,4"5- =R LR

a1 B, 77 CisHnOs. [o]5-36
(¢ 0.05, MeOH), ECD (2.02X 1073 M, MeOH) 4 (0)
210 (+4.76), 250 (-9.72), 311 (+1.06) nm; 'H-NMR
(500 MHz, CD;0D) 6: 4.28 (1H, dd, J = 14.0, 5.5 Hz,
H-2), 2.03 (1H, dd, J = 12.5, 5.5 Hz, H-3a), 1.74 (1H,
t,J=13.5 Hz, H-3b), 2.30 (1H, m, H-7a), 2.40 (1H, m,
H-7b), 1.56 (2H, m, H-8), 3.79 (1H, m, H-9), 1.21 (3H,
d, J=6.0 Hz, CH3-10), 1.28 (3H, s, CHs-11), 1.22 (3H,
s, CH3-12), 1.80 (3H, s, CH3-13); '*C-NMR (125 MHz,
CD;0D) 6:201.6 (C-1), 70.6 (C-2), 47.2 (C-3), 39.0 (C-
4),167.1(C-5), 129.9 (C-6), 28.2 (C-7), 39.1 (C-8), 69.1
(C-9), 23.4 (C-10), 25.9 (C-11), 30.2 (C-12), 12.1 (C-
13). DA EEE S SCliiE A —52), 454 cD K
W, KA T N (25)-2,9-E5 R HE-6-4- 1.

e 8: A, 7 F 3 CisHnO0;:. [a]y +
28° (¢ 0.05, MeOH). ECD (2.02X 1073M, MeOH) A
() 210 (-4.85), 250 (+9.00), 320 (-9.22) nm; 'H-
NMR (500 MHz, CD;0D) §:4.28 (1H, dd, J= 14.0, 5.5
Hz, H-2), 2.20 (1H, dd, J = 12.5, 5.5 Hz, H-3a), 1.75
(1H, t, J = 13.0 Hz, H-3b), 2.51 (1H, m, H-7a), 2.19
(1H, m, H-7b), 1.56 (2H, m, H-8), 3.79 (1H, m, H-9),
1.20 (3H, d, J = 6.5 Hz, CH3-10), 1.28 (3H, s, CHs-11),
1.21 (3H, s, CH3-12), 1.80 (3H, s, CHs-13); '3C-NMR
(125 MHz, CDs0D) 6: 201.6 (C-1), 70.6 (C-2), 47.2 (C-
3), 39.0 (C-4), 167.1 (C-5), 129.9 (C-6), 28.2 (C-7),
39.1 (C-8), 69.0 (C-9), 23.5 (C-10), 26.0 (C-11), 30.1 (C-
12),12.1 (C-13). LA F3f 5 Sl S A — 8423, 45
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4 CD Bk, MUSEE 8 8 2R)-2,9-E 5~
FE-6-Jd-1-H .

twEw 9. HETLERKR K, 77N
C13H20020 "H-NMR (500 MHz, CD3OD) 0:5.89 (IH,
s, H-1), 2.35 (2H, s, H-3), 6.23 (1H, t, J= 7.0 Hz, H-7),
2.61 (2H, t, J = 6.5 Hz, H-8), 3.89 (1H, m, H-9), 1.23
(3H, d, J=6.0 Hz, CH3-10), 1.31 (3H, s, CH3-11), 1.30
(3H, s, CH3-12),2.12 (3H, d,J= 1.0 Hz, CH3-13); !3C-
NMR (125 MHz, CD;0D) 6: 134.8 (C-1), 202.3 (C-2),
54.8 (C-3), 39.5 (C-4), 158.9 (C-5), 143.9 (C-6), 125.9
(C-7), 40.6 (C-8), 68.8 (C-9), 23.6 (C-10), 29.5 (C-11),
29.5 (C-12), 22.8 (C-13) LA EE0# 5 SCRAR IE FEA
— Y, WS A 9 A (52)-9-F22E-1,5-BE 0
Hi5-2- M o

AP 10: K, 737308 Ci3sH0,. 'H-
NMR (600 MHz, CD;0OD) §: 5.88 (1H, brs, H-1), 2.42
(1H, d, J=16.8 Hz, H-3a), 2.05 (2H, d, /= 16.8 Hz, H-
3b), 2.66 (1H, d, J = 9.6 Hz, H-5), 5.58 (1H, ddd, J =
15.6, 9.0, 1.2 Hz, H-7), 5.68 (1H, dd, J = 15.0, 6.0 Hz,
H-8), 4.28 (1H, m, H-9), 1.24 (3H, d, J = 6.6 Hz, CH;-
10), 0.98 (3H, s, CHs-11), 1.03 (3H, s, CH3-12), 1.96
(3H, d, J = 1.8 Hz, CH3-13); '3C-NMR (150 MHz,
CD;0D) ¢: 126.3 (C-1), 202.3 (C-2), 48.5 (C-3), 37.3
(C-4), 56.9 (C-5), 166.3 (C-6), 127.6 (C-7), 140.4 (C-
8), 69.0 (C-9), 24.0 (C-10), 28.2 (C-11), 27.6 (C-12),
24.0 (C-13). LA -3 5 SRl B AR — 52, i
YA 10 N 2-E -0 24,

WED 11: FHEMEK, TN CuHieO0s.
IH-NMR (500 MHz, CD;0D) §:2.41 (1H, td, J = 2.5,
13.5 Hz, H-1a), 1.72 (1H, dd, J = 4.0, 13.5 Hz, H-1b),
421 (1H, m, H-2), 1.98 (1H, td, J = 2.5, 14.5 Hz, H-
3a), 1.52 (1H, dd, J = 4.0, 14.5 Hz, H-3b), 5.74 (1H, s,
H-7), 1.46 (3H, s, CH3-9), 1.27 (3H, s, CH3-10), 1.75
(3H, s, CH3-11); '3C-NMR (125 MHz, CD;0D) J: 46.6
(C-1), 67.4 (C-2), 48.2 (C-3), 37.4 (C-4), 185.9 (C-5),
89.2 (C-6), 113.5 (C-7), 174.6 (C-8), 27.1 (C-9), 31.2 (C-
10),27.6 (C-11). LA FEdE 5 SClfoE F A —F20, i
YA 11 A i .

ey 12: HELEREBK, »T7XA
CioH1402. 'H-NMR (600 MHz, CD;0D) §: 2.39 (2H,
s, H-5), 6.21 (1H, s, H-6), 4.44 (2H, d, J= 1.2 Hz, H-
7), 5.43 (1H, d, J= 1.2 Hz, H-8a), 5.46 (1H, s, H-8b),
1.21 (6H, s, CH3-9, 10); '*C-NMR (150 MHz, CD;0D)

5:202.1 (C-1), 159.0 (C-2), 150.4 (C-3), 40.1 (C-4),
53.2 (C-5), 124.0 (C-6), 62.1 (C-7), 114.1 (C-8), 28.7
(C-9, 10). LA E&dn 5 SOk iloE AR — 307, #dE
E AW 12 - gardeterpenone A,
3.2 HUEEEMMIRER

K H CCK-8 Jii%, DA% p i H R ATEAZ BE 9P
P2, MHTE 7 B AT AS49 itk shdi
WETAMTE R, 45K, 7E 50 umol/L T, Frfifh
EYIXT AS49 ZHML A R B R BT BE S
HAE R NT 50%, WAL EEFRE (50
pumol/L) FIEEAZEE (10 umol/L) FRIFMIHI 2 73 il Ay
97.83%A1 74.77%.
4 g

ARHIEFE KL B 5 B TR £ B S Hh ) 29 43
T 12 MEEY, HAEMBRWEREIBmE 1~6)
FMFERALEY) (T~12). RSS2 N F
DU A 1 AN ERTRIA TR AL AW, N E IR MIZ
TV R IR, wE R AV RERE 5
ARG, YR RMZEY o B e8], X
RMFEE T RGBSR SRR, RER
W RAE AT HUIG AR M TR, A I 4
B A Y EA BB, S5A R0 S0k
FRIEBY, K B I R HE LR 1 1 ) ) ol B Al mT
RESEMUEE CELFE S M SRR, (HxX seb A
WITE L 98 R0 % 104 75 T 1) A 43 PR AR A ik — 2D 42
o TSR IR NI 5 i 35 I 114 24 555 i i
RhBEE T 56, oI — 24 R SR 1) A B TT K
S AT REEE R AR A T R -

RBAR FTHGEEYEARAEFZAR
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