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Abstract Garcinol, isolated from the fruit rind of Garcinia indica, shows anti-carcinogenic and anti-inflammatory activities.
However, the C(8) side chain of garcinol is so large that it may influence the bioactivity of the compound. 8-Allyl garcinol, in
which the bulky side chain at C(8) position of garcinol is replaced with much smaller allyl group, was synthesized through a
12-step procedure. Starting from 1,3-cyclohexandione, the key intermediate (-)-1-hydroxy-5,5-dimethyl-4,6-bis(3-methylbut-
2-en-1-yl)bicyclo[3.3.1]non-2-ene-3,9-dione (8) was obtained via Effenburger cyclization. Through additional 5-steps, 8-allyl
garcinol was prepared. The thiazolyl blue tetrazolium bromide (MTT) results indicated that 8-allyl garcinol shows strong in-
hibitory activity on cell proliferation of oral cancer cell lines.
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PERRAR, BvsiE A 2R Rk, AT R AT
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2-(1-F 2k 20 J5)-4- IR HESCRE, Gl 8- &= Ll e
(8-allyl garcinol) (K 1).
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Figure 1 Chemical structure of garcinol, 8-allyl garcinol,
clusianone and oblongifolin A

H AT, 8-J S ITREIL A WARIE, A Bl 7T EE A
HATAEWIH TR AN Z . Socolsky Z5LL 2Bk A BAE N
EIBERL, 25 aldol 4i & Tsuji-Trost %234k . Claisen
ML 0 OB A RS 2L PTEE. Biber 25U\ ZBEH

46, @ik a-F H 3E4E. Michael . Knoevenagel
56, kil . Dieckmann 4552 N, & T 5 8-1
P4 3 1 7T B 45 # AR UL Oblongifolink A (1 1).
Rodeschini Z£U7H1 Nuhant 281815 5% 1 5 A7 RS 45440
fBAf Clusianone (K 1).

1 GRS

8- 475 P 3 LT (1) & B 2640 Scheme 1 s, 5%
Nuhant 25818 5% Clusianone ) 777%, FAITLL 1,3- 32—
B4R AR, L NN-Z 57N & O (DIEAYE NI, 5
3,3 F R PR B R R AR e A R B AR B 3-F2 Jk-2-(3-
- T3 C-2-1H(2). 2 5 2-Hpq ek AT ke 3t
th, 193] 3-5 A IE-2-(3- 36 -2- T 38 3 2-2- U Bl
(3), P HN 60%. £ RN EHLDAEMHT,
3 {5 33-HIEG NIRRT A, 53] 3-F A
FH-2,6- X (3-FH B -2- TR HH) I O -2-1 B (4), 72 A
T1%. &Y 4 5HEERRBIFRE, Bl 70%7/ 24
B 3-F -2, 4- 00 (3- FE L -2- T 35 3R 2 -2- U R (5). B2
#, 5 5 IR HE4T Michael DK, 7530 F 3EAL P24
3,3- L2, 4- 00 (3- F IR T2 R BE LR (6). &0
Me,SO, 1EH, ¥l 6 #f Ak A EML S 7. 1% H
W RN, BRSNS RN, 133508
() =IRHalE R 8, PIsBT=3N 27%. TEXT FEORTRER (1L
T, 8 {EHEEF S FR=FE SN, KRR R
FONTEE 9, MELE T —2, £ CONIGINmHREEAE
% 10.

Reagents and conditions: (a) 3,3-dimethylallyl bromide, DIEA, H;0, r.t., 12 h, 60%; (b) i-Prl, K,CO3, 60 °C, 4 h, 93%; (c) LDA, 3,3-dimethylallyl
bromide, —78 C, 1 h, 71%; (d) MeLi, THF, 0 ‘C~r.t., 1 h; 1 mol/L HCI, r.t., 30 min, 70%; (e) CuBr-Me,S, MeMgBr, HMPA, TMSCI, THF,
—78 C, 2 h, 86%; (f) Me,SOs, t-BuOK, DMSO, r.t., 1 h; (g) malonyl dichloride, benzyltriethylammonium chloride, ether, —20 °C, 24 h; (h)
trimethyl orthoformate, TsOH, MeOH, 50 ‘C, 16 h, 81%; (i) allyl bromide, LDA, THF, —78 C, 1 h, 72%.

BR1 =PEdk 10 4%

Scheme 1 Synthetic route for tricyclic intermediate 10
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(Scheme 2). #ATM0, fEMLZEAFT, FATZEIK T 10 5 34-
TSR AU, ETEEIS BT B R
11. AT 10 7£ LiOH 1A T T 7K MR, B 60%™ %15
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FI1S 2] B AR =4 8-Jfi N %= 11T B (Scheme 4).
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Scheme 2 Acylation of the tricyclic intermediates with benzoyl chlorides
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Scheme 3  Acylation of the tricyclic intermediates with benzoyl cyanides
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Scheme 4 Synthesis of 8-allyl garcinol

1.2 WTEsFn 8- E LM EE R EYIEMEEL R

FATF FHMERR TS (MTT)iE, e T (AT EE Rl 8-445 174
Fe AT I s @R 40 s SCC-15 A1 CAL-27 4H ¥ 5
AMEE . S5 BT BRALAR L, (AT EE A -4 P 1L
VIS5 B % 0 2 A0 1 i B m 40 SCC-15 F1 CAL-27
Y IGEE, 2 A G EE L(P<0.01). BEE LT
it R 8- s TR 2 Ly 7y Tt AR (1 38 vy AR B FH B [RD A4, X6
SCC-15 F1 CAL-27 A sl /F & g, 2— ek
FEFNI Ao R (B 1A 2). AR B, {E 251K
F IR (5~20 umol/L)i, 8-47 TR 3 114 I Fé 9 okl 2ok SR
T I EE(P<<0.01).

2 Zhig

CL13-38 O A Oveda Rk, KA T Effenburger
A RBPER, it 12 BRNAAET 8RN ELTT
W, AN 1.2%. 25 S 118 A 53 L ulGr AT #
B, BRI, MRS T AR & ARt T 5%,
HABARNMAE. JFH, FIH MTT 5 846K
He AT N I s e 4 B A 235 ) A 3 B P

3 X
3.1 UFESHF

& A B s A F I B RUE A, TS
SGW X-4B; NMR H Bruker (300 £l 400 MHz) %4 % 3t
PR AW 5E (CDCL, DMSO-ds fE¥# 71, TMS N W #R);
HRMS f| Thermo Orbitrap Elite ll5E; E& 1L A X2
HIRAF SQ-5200 AYE A IEVES; 160~200 HFEERK
(B Bl FAL LT ), #E G HSGF-254(7% H 4
VLRI R A R AR, R o Hrat.
3.2 ZLWAHE
32,1 3-3A-2-C3-FA-2-TH )R T-2-HEA(2) 69 &
R

B 1,3-3A 2 (50 g, 446.2 mmol)i&ET 7K1 (100
mL), AHZE 0 C, MHEPEZEIMAN NN- "3 HIE %
(57.53 g, 446.2 mmol), ZJ5HZEINA 3,3- A A
FLIR(73.08 g, 491 mmol), 7EFIMBEFELR(TLC W=
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Fig. 1 OD values of CAL-27 cells treated with different con-
centrations of garcinol and 8-allyl garcinol at 24 (a), 48 (b) and
72 (c)h

NIFERE). SMLEE, A SOMBINAN 2 mol/L NaOH ¥,
% pH~11, 2, /KA LR BR300 mL), 2
JE FHUKESIR AL, B3] B GERA TN, A pH~3.
i, FBAE RS TR TR, [EaGREE 2 48.16
g, EE 60%). m.p. 141~145 C; '"H NMR (400 MHz,
DMSO-dy) 6: 5.00 (t, J=7.1 Hz, 1H), 2.81 (d, J="7.0 Hz,
2H), 2.31~2.28 (m, 4H), 1.85~1.78 (m, 2H), 1.63 (s,
3H), 1.59 (s, 3H); *C NMR (100 MHz, DMSO-d,) o:
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Figure 2 OD values of SCC-15 cells treated with different
concentrations of garcinol and 8-allyl garcinol at 24 (a), 48 (b)
and 72 (c) h
129.74, 124.23, 114.70, 33.01, 26.06, 21.25, 21.13, 18.18;
HRMS caled for C;;H;;0, [M+H]" 181.1223; found
181.1229..
322 3-FRAK-2-(3-F K-2-T M )3k T -2-H 8A(3)
EORESAY

L& 2 (35.27 g, 196 mmol)i& T A (300 mL)
W, ISR (116.62 g, 686 mmol)FIHRELFH (64.04
g, 784 mmol), 7£ 60 ‘C NV 4 h, TLC farill. S M45 R
Ja iR R R IR, RS EDE Y, O K
(400 mL)A1 & H 5E(400 mL)IE ML=, VWIS,
JKARF S e 2R EL(300 mL X 3), A FH UM, HHLH
FH A RO RS BR B 15 16 (200 mL), 7K¥5(200 mL), HIAI&
FhKVEQR00 mL), TC/KBREREA TR, W48, HATHE
Prafifu[selissl: vOr ) @ MG CBs)=10 @ 1], 15
IR 3 (404 g 77 F 93%). 'H NMR (300 MHz,
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CDCLy) 6: 5.06~5.02 (m, 1H), 4.57~4.51 (m, 1H), 2.94
(d, J=7.2 Hz, 2H), 2.50 (t, J=6.2 Hz, 2H), 2.33 (t, J=
6.2, 2H), 2.03~1.91 (m, 2H), 1.69 (s, 3H), 1.62 (s, 3H),
1.28 (s, 3H), 1.26 (s, 3H); *C NMR (75 MHz, CDCl5) ¢:
197.24, 169.64, 129.46, 121.93, 119.38, 69.15, 35.63,
24.71, 24.65, 22.00, 20,19, 20.51, 16.80; HRMS calcd for
Ci4H2;0, [M+H]" 223.1693; found 223.1699.

323 3-FAAK-2,6-R(3-F A-2-THi L)L T -2-HER
(4)89 &A%,

FHUTHF (100 mL)AIARERH, EESLRYT,
AR E(10.39 g, 103 mmol), HEEE—T78 C, &
J& NS IE T #4125 mol/L in Et,0, 41.1 mL, 103
mmol), #i#E 30 min, HEEIMAAET THF (&9 3
(20.74 g, 93 mmol). fE—78 C FHii¥E 1 h 5B InA
3,3- LG I REIR(16.7 g, 112 mmol), 7EMIRE T 4%
SRR L h FE T R IR, PR, TLC . OB
diffE, M EAEIE I KRB, 7, R S
AHAH, KA R LB E(300 mL X 3), &FHAHL
A, AU K SE, WA EhK s, Jo/K IR E AN T ).
PR A AR, A= i 38 I A 2 A Al [ TR V(A
fif) - V(LR CBE)=50 : 111385 (o ifk 4 (189 g, /™
% 71%). '"H NMR (300 MHz, CDCl3) &: 5.10~5.04 (m,
1H), 5.06~5.02 (m, 1H), 4.52~4.48 (m, 1H), 2.95 (d, J=
4.3 Hz, 2H), 2.60~2.54 (m, 2H), 2.48~2.40 (m, 1H),
2.18~1.12 (m, 1H), 2.08~2.00 (m, 2H), 1.70 (s, 3H),
1.69 (s, 3H), 1.63 (s, 3H), 1.60 (s, 3H); °C NMR (75
MHz, CDCl3) 0: 199.78, 169.66, 133.09, 130.43, 122.41,
122.16, 119.91, 45.33, 28.34, 25.87, 25.75, 25.67, 24.77,
24.50, 21.89, 17.72; HRMS calcd for C;oH3,0, [M—i—H]+
291.2319, found 291.2321.

324 3-F A-24-(3-F K-2-T M &) IR T -2- 4 BA(S5)
89 4%,

BUL&Y) 4 (31 g, 106.8 mmol) A B, 7E%
SARP R IINTEK THE (250 mL), 7€ 0 °C 223 i
FE41(1.3 mol/L in E,0, 124 mL, 160.2 mmol)Ji5, EL#E7E
F iR 30 min, BEE R UCKRBIREEH R0 CIELE
PN SRR, TR R ISR PEFEEHE 30 min, TLC M.
SRBLEE, A3, R IR AE G WA, KA 4R L ER AL
(200 mLX3), &IHAHAH, GHAHHKSE, BAEHEK
Ve, JOOKBRBREN TR, J80TE IR 4 43 J2 H Al A0 [ B 1B 77
VAR @ MR CHEE)=150 : 1], B3 OB 5
(23.52 g, F“& 71%). 'H NMR (400 MHz, CDCl;) o:
5.11~5.06 (m, 1H), 4.89~4.82 (m, 1H), 3.03~2.92 (m,
2H), 2.41 (ddd, J=17.3, 12.2, 5.2 Hz, 1H), 2.29 (dt, J=
17.2, 49 Hz, 1H), 2.25~2.09 (m, 2H), 2.14~2.11 (m,
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1H), 1.98~1.90 (m, 1H), 1.94 (s, 3H), 1.85~1.80 (m,
1H), 1.83 (s, 3H), 1.82 (s, 3H), 1.81 (s, 3H), 1.80 (s, 3H);
C NMR (100 MHz, CDCly) d: 198.91, 159.53, 135.64,
134.27, 132.09, 123.08, 122.83, 42.35, 34.45, 30.40, 26.50,
26.37, 2621, 25.15, 20.68, 18.51; HRMS caled for
C7H,,0 [M+H]" 247.2056; found 247.2061.

325 3,3-=FA-24-m3-F AT -2-4 A)IRTEA(6)49
AR

HU/RAL 4 — F R4 (0.512 g, 2.5 mmol) T Wil
o FERAMSEY FIIA/K THE (250 mL), —78 Cif
I E R EE(3 mol/L in Et,O, 250 mmol)F17s LA ik
—JH(17.92 g, 100 mmol), $5i+:20 min J5, i EH 257
hnvET+ THFE 8 5 (12.26 g, 50 mmol)All = H FE & e
(10.86 g, 100 mmol), —78 C F#Hi#E2 hJa, M Lhig
M, FE 30 min, FFEFIESEE 10 min, TLC HE.
S GR W, DR GG A LA, KA LR B A EL
(300 mLX3), &IFAHAH, AHUAHHAKSE, WA K
Ve, ToKIRBREAT 1. WORIRAR, H =P A 2 b4
BB VOB @ (LB ZH8)=400 : 1], 155
AR 6 (1135 g, P*F 86%). 'H NMR (300 MHz,
CDCly) 6: 5.05~5.01 (m, 1H), 4.95~4.90 (m, 1H),
2.36~2.32 (m, 1H), 2.26~2.20 (m, 2H), 2.23~2.09 (m,
1H), 2.17 (dd, J=9.5, 2.0 Hz, 1H), 2.08~1.99 (m, 2H),
1.71 (s, 3H), 1.69~1.66 (m, 1H), 1.63 (s, 6H), 1.64 (s,
3H), 1.55~1.48 (m, 1H), 1.41~1.35 (m, 1H), 1.18 (s,
3H), 0.56 (s, 3H); °C NMR (75 MHz, CDCl3) 6: 211.32,
131.35, 130.29, 123.23, 122.69, 60.96, 47.03, 42.26, 41.29,
28.55, 27.85, 27.43, 25.70, 25.60, 20.75, 16.78, 16.45,
14.38; HRMS caled for C;sH;O [M+H]" 263.2369;
found 263.2368.

32.6 FELASY T 95K

BALEY 6 (8 g, 30.5 mmol)i&E T T/&1 DMSO
(70 mL), Ff 1A AR ABCT BER(5.13 g, 45.8 mmol), 7E
FEIR FHEFE 30min, Bl 52 I Me SO, (5.78 g, 45.8
mmol), i+ 1 h, ZJ5 M AN #MES(200 mL), 5
i, DMSO JZ H A1 i BFREE(100 mL X 2), A yHiEEAE F 7K
Ve, WA EKBE, TOKIREREN T, IR E R T —
A
327 (H)4-#HK-88-=F H-1,7-3B-FA-T-2-H
H)-=3R[3.3.1]F-3-H-2,9- —BR(8) 49 & A%,

HUREY 7 (5.94 g, 21.6 mmol)i& T 2.k (12 mL)
ERSR T EEINAN ZHESE (2.1 mL, 21.6 mmol),
—20 CHFEE G, FIANSE KGR (4.84 g,
86.4 mmol) M- 2 = Z B &AL #2(329 mg, 1.1 mmol), Z
JEAEZE R FHERE S he MV, A SOSBOIAN 7K (200 mL)
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FUA K200 mL), FFiR NSNS R T 2 5mE e,
Y, AKAR AR AR B (250 mL X 3), A IHHUHE,
ToKBREREN T, WURIRAR, 132G 6. KAVKIS,
FH R B R R A 22 R B 1, B S A &R b A (400
mL X3), &IANAM, TCKBREREE T, Rk,
FEVIRE AT B A [ PR & R - (R )=
200 : 1], 530 F O E 1A 8 (1.94 g). m.p. 166~170 C; 'H
NMR (300 MHz, CDCl;) : 8.73 (s, 1H, OH), 5.85 (s, 1H),
4.96~4.92 (m, 1H), 4.64~4.60 (m, 1H), 3.71~3.68 (m,
1H), 3.15~3.11 (m, 1H), 2.47~2.44 (m, 2H), 2.05~2.02
(m, 2H), 1.82~1.70 (m, 3H), 1.65 (s, 3H), 1.64 (s, 3H),
1.56 (s, 3H), 1.55 (s, 3H), 1.04 (s, 3H), 0.73 (s, 3H); °C
NMR (75 MHz, CDCl;) d: 207.21, 191.08, 183.32, 132.74,
132.25, 121.43, 118.81, 108.34, 67.01, 55.15, 44.73, 40.04,
31.87, 27.15, 2491, 24.81, 22.73, 22.16, 17.08, 16.87,
14.98; HRMS caled for CyH; 05 [M+H]" 331.2268,
found 331.2272.
328 (F)-1-FAHK-55-=F X-46-—-3-FH£-T-2-
M 2 )- = 3R[3.3.1]F-2-H5-3,9- —FR(9) 89 & A&

FREUL S 8 (500 mg, 1.51 mmol)In A B 5z bk o,
BT K B0 mLyH, ERORS R IR 28
2 (23 mg, 0.134 mmol) Fl & F iR = F i (4.3 mL, 39
mmol), £ 50 CIalJi, TLC WM. SN EE, i hnmsi =
O, WEAGE, AL ik JE AT 4 S A [ A
VCRMER) @ M(LTR 4B8)=30 : 1], 15 24LE i [
4 9 (420 mg, F*F 81%). m.p. 65~70 C ; 'H NMR
(300 MHz, CDCLy) ¢: 5.67 (s, 1H), 4.87~4.85 (m, 1H),
4.62~4.57 (m, 1H), 3.69 (s, 3H), 3.12 (s, 1H), 2.53 (dd,
J=14.0, 6.8 Hz, 1H), 2.35 (dd, J=14.0, 6.5 Hz, 1H),
2.09~2.05 (m, 1H), 2.03~2.02 (m, 1H), 1.97~1.96 (m,
3H), 1.94 (2s, 6H), 1.59 (s, 3H), 1.52 (s, 3H), 1.02 (s, 3H),
0.71 (s, 3H); “C NMR (75 MHz, CDCl;) J: 208.99,
197.33, 175.04, 134.12, 133.74, 123.27, 120.80, 107.28,
71.45, 5731, 53.86, 46.92, 41.66, 33.35, 28.55, 26.57,
26.49, 24.71, 23.29, 18.76, 18.54, 16.65; HRMS calcd for
CxH3305 [M+H]" 345.2430, found 345.2424.
329 ()-1-F AK-8HH AR A-55-=F K-4,6-—-3-
B -T2 A )- Z3R[3.3.1]E-2-4-3,9- —EA(10) 89 &
%

B — 5 7[%(0.8 mL, 5.56 mmol) T [, FTG
/K THF (16 mL), {£—78 C FZEI&IMANIE T HH (1.6
mol/L in Et,0, 3.5 mL, 5.56 mmol), JIE &M 30 min J5,
T2 IMAT THF KH6&% 9 (372 mg, 1.11 mmol),
FiHE 40 min J5, MO 3-¥R (0.5 mL, 5.56 mmol).
N 30 min J& AN S AL BRI KRN, 50, D

http://sioc-journal.cn/ 2091
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AN, KA R CBEZER, G AHUAHE, A HHE
FA7K W, MR Rk ve, JoKBRER AN T4, ok i 48,
= s A E AT o S A R VCRThER) - (4
g 2. l8)=30 : 1], 192G Ak 10 (307 mg, /=
# 72%). '"H NMR (300 MHz, CDCl;) J: 5.82~5.68 (m,
2H), 5.07~4.90 (m, 2H), 4.60 (td, J=5.6, 1.3 Hz, 1H),
3.71 (s, 1H), 2.61~2.54 (m, 2H), 2.42~2.39 (m, 2H),
2.08~2.05 (m, 1H), 1.88~1.82 (m, 1H), 1.68~1.65 (m,
1H), 1.65 (s, 6H), 1.62~1.58 (m, 1H), 1.55 (s, 3H), 1.52
(s, 3H), 1.39~1.32 (m, 1H), 1.03 (s, 3H), 0.70 (s, 3H); "°C
NMR (75 MHz, CDCl5) 8: 208.17, 195.95, 175.66, 134.22,
133.18, 133.07, 122.71, 120.41, 117.74, 107.64, 71.03,
56.61, 5591, 46.16, 41.97, 39.65, 3529, 27.91, 25.96,
25.88, 24.46, 22.77, 18.14, 17.94, 15.88; HRMS calcd for
C,sH3,05 [M+H]" 385.2737, found 385.2740.

32,10 (H)-1-#X-8-MHm K55 =F K-46-=-3-
¥R T2-H5 B )- —3R[3.3.1]E-2-H-3,9- —ER(12) 89 &
3

UL A4 10 (260 mg, 0.68 mmol) T MR, i
RSB, BIMAZE (142 mg, 3.38 mmol)FH
K, FERSMRY T 90 CIREIR, KM 4 h, RMNEE, ik
LUK, T INFG ERER BRI, W, ORISR,
KATH R CERZE, A IFANUAH, e ke, .
IKIR RN T12, JREIRAR, K=& A 24T 4 B 4lifh
[HEWLTR: V(AEE) @ MR CER)=7 1], 193] A [FH
K12 (127 mg, 60%72%). m.p. 115~118 C; '"H NMR
(300 MHz, DMSO-dg) 6: 5.71 (s, 1H), 5.68~5.60 (m, 1H),
5.03~4.94 (m, 3H), 4.66~4.63 (m, 1H), 2.45 (d, J=17.0,
2H), 2.36 (d, J=6.7, 2H), 2.06~2.02 (m, 1H), 1.71~1.68
(m, 2H), 1.65 (s, 3H), 1.62 (s, 3H), 1.55 (s, 3H), 1.53 (s,
3H), 1.35~1.25 (m, 2H), 1.04 (s, 3H), 0.67 (s, 3H); "°C
NMR (75 MHz, DMSO-ds) d: 208.30, 134.73, 132.40,
131.65, 123.06, 121.05, 117.71, 108.92, 44.60, 41.65,
34.79, 27.92, 25.94, 25.71, 23.81, 23.14, 18.09, 17.76,
15.67; HRMS calcd for CyH330; [M+H]  369.2435,
found 369.2467.

3.2.11 P EAR 14 695 %

&4 12 (77 mg, 0.21mmol)¥ T-J5/K THF H,
RS R8N =287 uL, 0.63 mmol)fli%
T THF [ 3,4-— 2.8t 58 52K L (233 mg, 0.95 mmol),
PRI R, ONEE, IR A R T TR, TR, ek
JFEIRAEAHAH, KAHH O BRI, &IEANE, H
WA K, AT 2hKHE, To/KBRERAN T4, K
a5, MM &K R B Al BE L) (&
Fr) © V(HEE)=400 : 1], f33)% & K 14 (76 mg, 7~

2092 http://sioc-journal.cn/
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# 73%). m.p. 89~91 C; "H NMR (300 MHz, CDCl;) §:
7.52~7.41 (m, 2H), 7.22~7.18 (m, 1H), 5.94~5.81 (m,
1H), 5.21~5.10 (m, 2H), 4.99~4.66 (m, 2H), 2.78~2.65
(m, 2H), 2.62~2.44 (m, 2H), 2.35~2.32 (m, 1H), 2.30 (s,
3H), 2.29 (s, 3H), 2.17~1.99 (m, 2H), 1.72 (m, 1H), 1.69
(s, 3H), 1.68~1.65 (m, 1H), 1.61 (d, J=4.4 Hz, 3H),
1.57~1.54 (m, 1H), 1.53 (s, 3H), 1.40~1.37 (m, 1H),
1.24~1.22 (m, 3H), 1.05~1.01 (m, 1H), 0.70~0.66 (m,
3H); *C NMR (CDCly, 100 MHz) 0: 207.15, 195.54,
192.33, 167.84, 167.53, 145.66, 141.36, 135.38, 134.87,
134.64, 133.53, 133.21, 127.94, 124.85, 122.75, 122.07,
120.31, 118.80, 115.95, 71.18, 59.22, 48.62, 47.77, 42.46,
41.67, 29.70, 26.08, 24.84, 23.75, 22.62, 20.77, 20.61,
18.15, 17.92, 16.19; HRMS calcd for C3sH4;305Na [M—+
Na]" 613.6772, found 613.6773.
3.2.12  (£)-8-Hi i A L AT BE 49 A R

b &) 14 (76 mg, 0.13 mmol)FH /K FTEE(3 mL)
Wi, RS FIAKERS (71 mg, 0.51 mmol),
FEEBEFE 10 min, KBSEASE, IINHLR ) S AR,
H 18 CEER I =R, & FFENUAE, A HUHH A&
IKBE, ToKBREREAT 1, WORIRAE, L =Pk: E 4T 4 &
afi B &L @ V(T EE) =80 & 1], 33I/™
) (23 mg, & 64%). 'H NMR (400 MHz, CDCLy) o:
7.06~7.01 (m, 2H), 6.61 (d, J=8.2 Hz, 1H), 5.92~5.86
(m, 1H), 5.20~5.07 (m, 2H), 4.96~4.78 (m, 2H), 2.73~
2.70 (m, 2H), 2.65~2.60 (m, 2H), 2.11~1.99 (m, 2H),
1.70 (s, 3H), 1.66 (s, 3H), 1.63 (s, 3H), 1.54 (s, 3H),
1.28~1.23 (m, 5H), 1.13~1.10 (m, 1H), 0.79~0.77 (m,
3H); *C NMR (CDCl;, 100 MHz) J: 195.88, 149.37,
143.54, 134.94, 133.64, 129.93, 128.75, 123.91, 122.10,
118.99, 116.51, 114.50, 42.84, 35.94, 31.92, 29.22, 27.23,
26.03, 25.29, 22.70, 18.17, 17.94, 16.29, 14.14; HRMS
caled for C3;H;3,06 [M+H] 505.2596, found 505.2591.
3.2.13  mfadEsE A

MTT EAG A0 M 36 5 5 B0 A K SCC-15
A CAL-27 B A Bk %5 1 X 10° AN/mL J&, #5h
396 FLEFFRHR, BEFL 200 pL, AHAINGEE S5, HRHE T SLL
gER R NS F K BE R Garcinol A1 8- P &
Garcinol (5. 10. 20, 40. 60 pumol/L). fFMKEXE 6
ANSTAL, [RS8 B AN 4 1 18 22 FLANAS I 24420 1 B
XTHESL. £E 37 'C 5% CO, 7370 & 24, 48, 72 h, &L
BN 20 L MTT ¥83(5 mg/mL), 4K4EHE9% 4 h 5 & 1b8;
7%, WESLNFGEFRM, LA 150 pL —HILTHK, &
IR FARIERY 10 min, {545 57850 Ak, (ERRIE S
PERGM A OD 490 nm Abi & S FLAROLAE. B
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SPSS 17.0 for windows Ziit#k AT G841, KA
ANOVA #:56, L a=0.05 1E A6 K HE.

4 B EL (Supporting Information)

Atsfe & 'H

NMR, "C NMR, Fl MS $#. X Lepthlnf DL 2 AR
F1 35k (http://siocjournal.cn/) | F %%,
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