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A new nitrogen-bearing stilbene from Gnetum montanum
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Abstract: Objective To study the chemical constituents from the stems of Gnetum montanum. Methods The compounds were
isolated and purified by silica gel, Sephadex LH-20 gel column chromatography, preparative MPLC, and semi-preparative HPLC.
Their structures were fully determined based on spectroscopic analysis including ESI-MS, HR-ESI-MS, 'H-NMR, 3C-NMR, DEPT,
TH-'H COSY, HSQC and HMBC spectra. Results Fourteen compounds were isolated and identified from 95% ethanol extract of
the stems of G. montanum. The structure of 1 was established as (Z)-5-(2,4-dihydroxy-6-(4-hydroxy-3-methoxystyryl) phenyl)
pyrrolidin-2-one (1), and the other compounds were identified as pinosylvin monomethyl ether (2), 3-hydroxy-
5,4"-dimethoxystilbene (3), pinosylvin (4), gnetol (5), gneafricanin F (6), isorhapontigenin (7), gnetulin (8), resveratrol (9),
cis-e-viniferin (10), e-viniferin (11), bisisorhapontigenin A (12), cis-shegansu B (13) and gnetifolin A (14). Conclusion Compound
1 is a new compound and named cis-gnetumamide. Compounds 3, 10, 13 and 14 were isolated from the plant for the first time.
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(4-hydroxy-3-methoxystyryl)phenyl)pyrrolidin-2-one] ,
Haocmiham o n e R n xR BB
(pinosylvin monomethyl ether, 2). 3-F£%E-5,4"-—H
A (3-hydroxy-5,4'-dimethoxystilbene, 3). 4R
Az (pinosylvin, 4). SERREEEE (gnetol, 5). NI
RLpRBER F (gneafricanin F, 6). FFHH KEE
(isorhapontigenin, 7). M4 LfREZR (gnetulin, 8.
%2 ™ B (resveratrol , 9) . Jifi 20 -e- #i & &
(cis-g-viniferin, 10). e-#i% % (e-viniferin, 11).
XA KEH T A (bisisorhapontigenin A, 12).
J-8F T3 B (cis-shegansu B, 13). /N SERRIRE
# A (gnetifolin A, 14). H, WEW 1 HE
W, g RIE R I BERE (cis-gnetumamide),
SR 1 1A 3. 104 13 F1 14 N E IR ZIE
Yirh oy B4R 3.

1 &Y Ll
Fig. 1 Structure of compound 1

1 UHESHH

Bruker DRX-500 MHz BUA%Z 4R % e A% (48
Bruker A %] ); Waters 2535 T 24 il % 50AH L4
(£ Waters AF]); Agilent 1260 B & 800 (03
1% (3£[E Agilent A 7] ); Biichi pump Manager C-615
R ep R %A (it Biichi A 7)) ; HE SRR (80~
100, 200~300 H, 75 & Fb a2 L T a
FRAFE]D); GFasa FEBAR (100 mm X 50 mm, &I
FEM LA BR A A ); Sephadex LH-20 ( Hfj i
Amersham Biosciences A F]); il % 8 s AH ik A
(250 mmX20 mm, 10 um, HZA Daisogel A #]);
o3l 2 F I (g B m] i 2R IRA RDD s Hofthi
AR T A

SRR 25 2016 4F 12 IR T =B BoF, 5
W el R B L B AE I S BT MR S AR S e R K
JRR Tk S JRR % &8 B A SRR T G. montanum Marker.,
FEiibrAs (BBPO752) JHCE T 2 B vE /1B AR I
BHRAF .

2 REESESE

IS R 25 10 kg M i bRy, FH 95% %
HIREI 3 W (3 d/KRD, EFRER, IR
MIRE 500 g, SRR GBS, LA EE- P
(10:0-9:158:257:356:4—>1:.1-0:1)
BEEEwENG, MEMRE (TLC) K& 353 10 M
4> Fr. 1~10. Fr. 3 CArymBE-7aEH 9 - 1 ¥elidd s
56.0 g MIKZ: Sephadex LH-20 (=& W Jii- H
1o Dl TLCC= - HEE 100 & 1,Rf=2 1 3)
RGP 2 (323 mg); Fr. 4 CHMEL-ANR 8 @ 2
Vei4 ) 2.1 g 4 Sephadex LH-20 ( =& H ki-H
BE 10 1) Fa5A2H14M HPLC (87%H EE-/K) 15
FEEY 3 (11 mg, tr=25.1min); Fr. 5 (i fk-
PIBR 7 @ 3 P45y ) 1.3 g £ /x & Sephadex LH-20
SEHR-HEE LD SEEY 6 (11 mg); Fr.6
CRMBE-NR 703 TelHn) 142 ¢ &BRE
Sephadex LH-20 ( =S FE-HEE 1 & 1) FH45E 11l
# M HPLC (70%HEE-/K) 32159 4 (27 mg,
(R=27.5min); Fr.7 CHMEE-NET 6 © 4 Pelidl )
132 g WRIXGRERH: il , =& k- F i
(200 : 1. 100 : 1. 50 2 1. 30 : 1) BHEEVRAES] 3
AL Sy (Fr. 7-1~7-3). Fr. 7-2 (0.8 g) £ Sephadex
LH-20 (=& Fe-HEE 1:1) Mkl % HPLC
(69% M lE-7K) 152465 13 (11 mg, ®=25.0
min); Fr. 8 CAIMEE-AEE 6 @ 4 BEiH ) 162.3 g
Zrp & i, FHK-FEE (100 © 0. 80 : 20.
60 : 40,40 : 60)FFELEMLAFE] 4 N4 575 (Fr. 8-1~
8-4), Fr. 8-2 (4.2 g) % Sephadex LH-20 (HE)
G54 847 HPLC (62% 1 EE-7K) 23L&
11 (84 mg, ;=259 min); Fr.8-3 (242 g) LHEMR
R (& be-HEE 300 1) e, Sephadex
LH-20 (HIfE) If4546 480 HPLC (63% M-
KO B3 E) 12 (18 mg, tr=24.0 min). 1 (5 mg,
tr=24.7 min) A 14 (7 mg, tr=26.5 min); Fr. 9 Cf1
THER-TREE 10 1 ¥elidl ) 1123 g SrERH G,
A= 5e-HEE (30:1. 2051, 101, 5: 1)
BEEVEiAAE] 4 N4 (Fr. 9-1~9-4), Fr. 9-2
(48.7 g) % Sephadex LH-20 (W) J-45& %
B HPLC (59%HEE-/K) 132MLEY 7 (158 mg,
rR=26.0 min). 9 (47 mg, rr=28.1 min). 10 (3 mg,
R=29.9 min); Fr. 10 CAMEE-AET 0 @ 1 BElidH 7D
19.6 g SrERM AN, H =& 5E-HFEE (10 01,
50010300, 10D BERBAAE 2 MEH S (Fr
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10-1~10-2). Fr. 10-2 (8.7 g) % Sephadex LH-20
CFEE) FRah &2 4% HPLC (49%F FE-/K) 1531
e S5 (71 mg, ,R=26.5 min) 18 (72 mg, K=
27.2 min)o
3 HEE

& 1: AR E: [a]d+6.7° (¢ 0.10, MeOH);
ESI-MS m/z 364 [M+Na]*, HR-ESI-MS % 4> 1
B4 m/z 364.115 5 [M+Na]* G HEAE N 364.115 4);
gh6 TH Al BC-NMR i 52 130N CioHoNOs, A
MIFIEE A 11, 'TH-NMR (500 MHz, CD;0D) &7 1
H=HAFEIA T FES [on 6.62 (3H, brs, H-2, 5,
6)]; 1 AN 155 [0u 6.54 (1H, d,J=12.0
Hz, H-8), 6.49 (1H, d, J=12.0 Hz, H-7)]; 1 ZH./AA7 1%
HIFERTES [0un 6.25 (1H, d, J = 2.4 Hz, H-12),
6.15 (1H, d, J=2.4 Hz, H-14)]; 1 MXHFER 55
[0n 5.14 (1H, t, J = 8.0 Hz, H-5")]; 1 LA H. B4 W H
HF TS5 [0u2.44 (1H, dt, J=17.3, 8.0 Hz, H-3'a,
2.26 (1H, dt, J = 17.3, 8.0 Hz, H-3'b); on 2.06 (2H,
like-q, J = 8.0 Hz, H-4"] VL J | NHEREFRTFES
[on 3.50 (3H, s, 3-OCH3)]. "*C-NMR (125 MHz,
CD;OD) 454 DEPT B RIR 19 MifE 5, 1
MNREIEBE S (5c 55.7) 2 DIEHFEBRES (Oc
32.1,27.2)s 8 MRHEEAES (1 sp? LK FEAE
5 0c 54.3 F1 7 A sp? ZRME IR I F IS 5 6¢ 131.9,
127.9, 124.1, 115.8, 113.1, 108.0, 103.2) PLJ 8 A=
fEs (O ANNBEBREERE S oc 181.4 F1 7 0%
TGS oc 159.2, 159.1, 148.2, 147.2, 141.5, 130.0,
118.0). LA L#HifE 5 3456 Fa R BRI,
YEGHEBTL G0 1 iTRER 1 ANS IR B2 1k
aW. aERER, a1 530k stk &
I -5 B K35 H 76 (cis-isorhapontigenin) A%
BIEOHEE AL, H ID-NMR EEE=RETLEY
1 ) C-10 f7 b Ik FH R AR 90 k2=t s LAk,
W2 T 1 HAHEMAA TGS (Oc 32.1, du 2.44,
2.26; 3¢ 27.2,6n2.06); 1 MRHE(ES (6c 54.3, 0u
5.14) PLR 1 ANNBEEEE S (Oc 181.4). iX#
AMEEY 1 ArReR AN - R H oo
)5 7 UK FH R o 1 A ISR RC A I AR . X — R
&Y 1 155730 (CroH1oNOs) fH — 4% ('H-H
COSY A1 HMBC, & 2) friiEsk. 'H-'H COSY i+,
H-3'a. H-3'b 55 H-4'UL K H-4'5 H-5"G 5%, IESL
{E(E C-3"-C-4"-C-5"1%E4: v Bt; HMBC i+, H-3'5
C-2', H-4'5 C-2'PA )z H-5'Y C-2'/C-3"FH 5®AH%, i

E2 &¥189%% 'H-"H COSY (==) F1HMBC (—=)
UiEPS

Fig. 2 Key 'H-'H COSY (™==) and HMBC ( —=)
correlations of compound 1

E N IEIEEA g 2- AR DD AL g 36 . Ak, H-4'5
C-10, H-5'5 C-9/C-10/C-11 A%, IEH 2-A Y
S IR IERETE C-10 £ ZE LRk, (& 1 1
2GRN (2)-5-[2,4- - F2Fk-6-(4-F1 3 -3-H
SRR 0 ) AR B LR -2, 274 HSQC
HMBC 55, XMEY 1 aimaEs T 7
WA JE (R 1). £0t SciFinder Scholar 152,
e %A 12 1 DS RRENEY, Wi
i S JRR Jge P P o

1 WAEYIKH- FPC-NMRIEEEE (500/125 MHz CD;0D)

Table 1 'H and "*C-NMR spectral data of compound 1
(500/125 MHz, CD;0D)

{30 dc Ou
1 130.0(s) —
2 113.1(d)  6.62 (1H, brs)
3 1482(s) —
4 1472(s) —
5 1158 (d)  6.62 (1H, brs)
6 124.1(d)  6.62 (1H, brs)
7 131.9(d)  6.49 (1H, d,J=12.0 Hz)
8 1279()  6.54 (1H, d,J=12.0 Hz)
9 1415(s) —
10 1180 (s) —
11 159.1(s) —
12 103.2(d)  6.25(1H,d,J=2.4Hz)
13 1592(s) —
14 108.0(d)  6.15(1H, d,J=2.4 Hz)
2/ 1814 (s) —
3 32.1(t)  2.44(1H,dt,J=173,8.0 Hz)
2.26 (1H, dt, J=17.3, 8.0 Hz)
4 272(t)  2.06 (2H, like-q, J = 8.0 Hz)
5’ 543(d)  5.14 (1H,t,J=8.0 Hz)
3-OCHs 557(q)  3.50(s)
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th&¥ 2: AEHAK. HNMR (500 MHz,
CDCl;) d: 7.44 (2H, d, J = 8.0 Hz, H-10, 14), 7.30
(2H, t, J = 8.0 Hz, H-11, 13), 7.20 (1H, t, J = 8.0 Hz,
H-12), 7.01 (1H, d, J = 16.2 Hz, H-7), 6.94 (1H, d, J =
16.2 Hz, H-8), 6.60 (1H, t, J= 2.2 Hz, H-2), 6.55 (1H,
t, J = 2.2 Hz, H-6), 6.26 (1H, t, J = 2.2 Hz, H-4), 3.77
(3H, s, OCH3); '3C-NMR (125 MHz, CDCl;) 8: 161.1
(C-3), 156.8 (C-5), 139.7 (C-1), 137.0 (C-9), 129.4
(C-7), 128.7 (C-10, 14), 128.3 (C-8), 127.8 (C-12),
126.6 (C-11, 13), 105.9 (C-2), 104.9 (C-6), 100.9
(C-4), 55.4 (OCH3). FIREHE 5 STk IE He A —
;U SR AA Y 2 R R R

&Y 3: AR A, 'H-NMR (500 MHz,
CDCLs) 6: 7.44 (2H, d, J = 8.7 Hz, H-3', 5'), 7.02 (1H,
d, J=16.0 Hz, H-8), 6.90 (2H, d, J= 8.7 Hz, H-2', 6'),
6.86 (1H, d, J = 16.0 Hz, H-7), 6.63 (1H, brs, H-2),
6.58 (1H, brs, H-6), 6.32 (1H, brs, H-4), 3.83 (3H, s,
OCH3), 3.81 (3H, s, OCH3); '*C-NMR (125 MHz,
CDCL3) §: 161.1 (C-4'), 159.4 (C-5), 156.9 (C-3),
140.0 (C-1), 129.9 (C-1"), 128.9 (C-8), 127.6 (C-2',
6", 126.2 (C-7), 114.2 (C-3', 5'), 105.7 (C-6), 104.7
(C-2), 100.6 (C-4), 55.3 (4, 5-OCH3). FiRk#d 53¢
BRRTE R A —E, MU A 3 N 3-F5E-5,4'-
CTHEREK.

th&Y 4: AR A. '"H-NMR (500 MHz,
CDCl3) 0: 7.49 (2H, d, J = 7.7 Hz, H-10, 14), 7.36
(2H, t, J= 7.7 Hz, H-11, 13), 7.28 (1H, t, J = 7.7 Hz,
H-12), 7.05 (1H, d, J = 16.0 Hz, H-7), 6.95 (1H, d, J =
16.0 Hz, H-8), 6.58 (2H, d, J = 2.0 Hz, H-2, 6), 6.28
(1H, t, J = 2.0 Hz, H-4); '3C-NMR (125 MHz, CDCl;)
5 157.0 (C-3, 5), 140.1 (C-1), 137.0 (C-9), 129.6
(C-7), 128.7 (C-10, 14), 127.9 (C-8, 12), 126.6 (C-11,
13), 106.2 (C-2, 6), 102.3 (C-4). _iR%dE 5 ik
E—, B EY 4 RN E.

&Y 5: BEMA. 'THNMR (500 MHz,
CD;0D) ¢: 7.45 (1H, d, J = 16.6 Hz, H-8), 7.39 (1H,
d, J = 16.6 Hz, H-7), 6.82 (1H, t, J = 8.1 Hz, H-4),
6.45 (2H, d, J= 2.1 Hz, H-10, 14), 6.31 2H, d, J=8.1
Hz, H-3,5), 6.12 (1H, t, J=2.1 Hz, H-12); '3C-NMR
(125 MHz, CD;0D) 6: 159.5 (C-11, 13), 158.0 (C-2,
6), 143.2 (C-9), 132.1 (C-7), 128.8 (C-8), 121.7 (C-4),
113.3 (C-1), 107.9 (C-3, 5), 105.7 (C-10, 14), 102.3
(C-12). bIRHHE 5 SClRARoE B A — 20, e i

GV S KRR IBREE .

&Y 6: AHEFAK. 'HNMR (500 MHz,
CD;0D) 6: 6.67 (2H, d, J = 8.1 Hz, H-5, 5'), 6.65 (2H,
d, J =19 Hz, H-2, 2'), 6.55 (2H, dd, J = 8.1, 1.9 Hz,
H-6, 6'), 6.53 (2H, d, J = 2.0 Hz, H-10, 10"), 6.11 (2H,
d, J=2.0 Hz, H-12, 12'), 4.46 (2H, brs, H-7, 7'), 3.75
(2H, brs, H-8, 8'), 3.75 (6H, s, 3, 3-OCH3); '*C-NMR
(125 MHz, CD;0D) d: 159.4 (C-13, 13'), 155.6 (C-11,
117), 150.8 (C-3, 3'), 148.8 (C-4, 4), 145.5 (C-9, 9"),
139.2 (C-14, 14", 123.6 (C-1, 1), 120.6 (C-6, 6"),
116.0 (C-5, 5'), 112.0 (C-2, 2'), 103.3 (C-10, 10",
102.5 (C-12, 127, 61.0 (C-7, 7'), 56.3 (3, 3'-OCHs),
55.2 (C-8, 8"). iR HUR 53R HoE A — 21, il
HBEEY) 6 ANIR L RREZ Fo

&Y 7: FHEMAK. 'H-NMR (500 MHz,
CD;COCDs) §: 7.21 (1H, d, J = 1.8 Hz, H-10), 6.99
(1H, dd, J = 8.1, 1.8 Hz, H-14), 7.00 (1H, d, J = 16.3
Hz, H-8), 6.92 (1H, d, J = 16.3 Hz, H-7), 6.80 (1H, d,
J = 8.1 Hz, H-13), 6.53 (2H, d, J = 2.1 Hz, H-2, 6),
6.26 (1H, t, J = 2.1 Hz, H-4), 3.88 (3H, s, OCH3);
3C-NMR (125 MHz, CD;COCD3) d: 159.1 (C-3, 5),
148.5 (C-11), 147.1 (C-12), 140.6 (C-1), 129.1 (C-9),
128.6 (C-8), 126.4 (C-7), 120.8 (C-14), 115.9 (C-13),
109.6 (C-10), 105.1 (C-2, 6), 102.1 (C-4), 56.2
(OCH3). FIRHHE 5 R R A — 30, % E
WEM T P K.

&Y 8: B A. 'HNMR (500 MHz,
CD;COCDs) d: 7.05 (1H, brs, H-7a), 6.88 (1H, d, J =
1.8 Hz, H-2a), 6.83 (1H, dd, J = 8.2, 1.8 Hz, H-6a),
6.78 (1H, d, J = 1.9 Hz, H-14a), 6.74 (1H, d, J = 1.9
Hz, H-2b), 6.69 (1H, d, J = 8.2 Hz, H-5a), 6.64 (1H, d,
J = 8.2 Hz, H-5b), 6.49 (1H, dd, J = 8.2, 1.9 Hz,
H-6b), 6.33 (2H, d, J = 2.1 Hz, H-10b, 14b), 6.30 (1H,
d, J=1.9 Hz, H-12a), 6.19 (1H, t, J = 2.1 Hz, H-12b),
4.26 (1H, brs, H-7b), 4.19 (1H, brs, H-8b), 3.71 (3H,
s, OCH3), 3.57 (3H, s, OCH3); BC-NMR (125 MHz,
CD;COCDs) 6: 159.9 (C-13a), 159.8 (C-11b, 13b),
1554 (C-1la), 149.1 (C-9b), 148.1 (C-3b), 148.0
(C-3a), 147.2 (C-9a), 146.6 (C-4a), 145.8 (C-4b),
142.8 (C-8a), 138.4 (C-1b), 130.2 (C-la), 124.5
(C-10a), 123.8 (C-6a), 123.2 (C-7a), 120.0 (C-6b),
119.5 (C-5a), 117.7 (C-2b), 115.6 (C-5b), 112.2
(C-2a), 106.3 (C-10b, 14b), 103.8 (C-12a), 101.5
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(C-12b), 98.4 (C-14a), 60.7 (C-8b), 57.9 (C-7b), 56.1
(OCHs3, C-3a, 3b). k% 5 it R A — 502,
WU e A E ) 8 NI SRR 2%

&% 9: A AK. HNMR (500 MHz,
CD;COCDs) ¢: 8.52 (1H, s, 12-OH), 8.25 (2H, 3,
5-OH), 7.40 (2H, d, J = 8.5 Hz, H-10, 14), 7.01 (1H,
d, J = 16.3 Hz, H-8), 6.88 (1H, d, J = 16.3 Hz, H-7),
6.83 (2H, d, J=8.5 Hz, H-11, 13), 6.54 (2H, d, J=2.0
Hz, H-2, 6), 6.26 (1H, t, J = 2.0 Hz, H-4); '3C-NMR
(125 MHz, CD;COCD;) d: 159.5 (C-3, 5), 158.1
(C-12), 140.8 (C-1), 129.9 (C-9), 129.1 (C-7), 128.7
(C-10, 14), 126.8 (C-8), 116.3 (C-11, 13), 105.5 (C-2,
6), 102.5 (C-4), R %¥a 5 Sk 3 A — 03,
S BB 9 N EE R

&Y 10: AERAK. 'TH-NMR (500 MHz,
CD;0D) d: 6.93 (2H, d, J = 8.5 Hz, H-2a, 6a), 6.91
(2H, d, J = 8.5 Hz, H-2b, 6b), 6.70 (2H, d, J = 8.5 Hz,
H-3a, 5a), 6.57 (2H, d, J = 8.5 Hz, H-3b, 5b), 6.23
(1H, d, J = 2.0 Hz, H-14b), 6.20 (1H, d, J = 2.0 Hz,
H-12b), 6.19 (1H, d, J = 12.0 Hz, H-7b), 6.08 (1H, t,
J =22 Hz, H-12a), 6.02 (1H, d, J = 12.0 Hz, H-8b),
591 (2H, d, J = 2.2 Hz, H-10a, 14a), 5.17 (1H, d, J =
6.2 Hz, H-7a), 3.77 (I1H, d, J = 6.2 Hz, H-8a);
I3BC-NMR (125 MHz, CD;0D) d: 162.8 (C-11b), 159.5
(C-11a, 13a, 13b), 158.4 (C-4b), 157.8 (C-4a), 147.3
(C-9a), 137.8 (C-9b), 133.8 (C-la), 131.6 (C-7b),
131.1 (C-2b, 6b), 130.1 (C-1b), 128.5 (C-2a, 6a),
126.6 (C-8b), 120.4 (C-10b), 116.2 (C-3a, 5a), 115.9
(C-3b, 5b), 108.9 (C-14b), 107.2 (C-10a, 14a), 101.8
(C-12a), 96.9 (C-12b), 94.9 (C-7a), 57.5 (C-8a). ik
Bl 5 R E A — S0, MU ERAY 10 8
I -6 T 2

&Y 11: A A. 'H-NMR (500 MHz,
CD;COCDs) d: 7.19 (2H, d, J = 8.7 Hz, H-2a, 6a),
7.16 (2H, d, J = 8.5 Hz, H-2b, 6b), 6.90 (1H, d, J =
16.3 Hz, H-7b), 6.83 (2H, d, J = 8.7 Hz, H-3a, 5a),
6.73 (2H, d, J = 8.5 Hz, H-3b, 5b), 6.72 (1H, brs,
H-12b), 6.70 (1H, d, J = 16.3 Hz, H-8b), 6.32 (1H, d,
J = 2.0 Hz, H-14b), 6.23 (3H, brs, H-10a, 12a, 14a),
541 (1H, d, J = 5.5 Hz, H-7a), 446 (1H, d, J = 5.5
Hz, H-8a); 3C-NMR (125 MHz, CD;COCD:3) d: 162.4
(C-11b), 159.8 (C-11a, 13a), 159.5 (C-4a, 4b), 158.1
(C-13b), 147.4 (C-9a), 136.4 (C-9b), 133.8 (C-la),

130.1 (C-8b), 129.8 (C-1b), 128.7 (C-2b, 6b), 127.9
(C-2a, 6a), 123.4 (C-7b), 119.8 (C-10b), 116.2 (C-3b,
5b), 116.0 (C-3a, 5a), 106.9 (C-10a, 14a), 104.1
(C-14b), 101.9 (C-12a), 96.7 (C-12b), 93.9 (C-7a),
57.1 (C-8a). id#¥i#s55 SCikdiE A —F 1S, il
WEREY 11 N R .

&Y 12: AERAK. 'TH-NMR (500 MHz,
CD;COCDs) 8: 6.99 (1H, d, J = 2.0 Hz, H-2a), 6.89
(1H, d, J= 16.3 Hz, H-7b), 6.80 (3H, m, H-5a, 6a, 2b),
6.76 (1H, dd, J = 8.7, 2.0 Hz, H-6b), 6.72 (1H, d, J =
2.0 Hz, H-14b), 6.70 (1H, d, J = 8.7 Hz, H-5b), 6.67
(1H, d, J = 16.3 Hz, H-8b), 6.31 (1H, d, J = 2.0 Hz,
H-12b), 6.27 (2H, d, J = 2.1 Hz, H-10a, 14a), 6.25
(1H, t, J = 2.1 Hz, H-12a), 5.41 (1H, d, J = 6.7 Hz,
H-7a), 4.50 (1H, d, J = 6.7 Hz, H-8a), 3.81 (3H, s,
OCHs3), 3.79 (3H, s, OCH3); '*C-NMR (125 MHz,
CD;COCDs) d: 161.7 (C-11b), 159.2 (C-11a, 13a),
158.9 (C-13b), 147.9 (C-4a), 147.8 (C-4b), 146.9
(C-3a), 146.8 (C-3b), 146.6 (C-9a), 135.5 (C-9b),
1332 (C-la), 129.7 (C-1b), 129.3 (C-7b), 122.9
(C-8b), 121.1 (C-6b), 119.9 (C-10b), 118.9 (C-6a),
115.0 (C-5a, 5b), 109.6 (C-2a), 108.0 (C-2b), 106.6
(C-10a, 14a), 103.2 (C-14b), 101.5 (C-12a), 96.2
(C-12b), 93.6 (C-7a), 56.8 (C-8a), 55.6 (OCH3), 55.4
(OCH3). FIRHHE 5 SRRl B A — B0, i %
AW 12 U KT IG A

&Y 13: Ak K. 'H-NMR (500 MHz,
CDs;COCDs) 6: 7.02 (1H, d, J = 1.6 Hz, H-2a), 6.93
(1H, brs, H-2b), 6.82 (1H, dd, J = 8.0, 1.6 Hz, H-6a),
6.81 (1H, d, J = 8.0 Hz, H-5a), 6.55 (1H, brs, H-6b),
6.44 (1H, d, J = 12.4 Hz, H-7b), 6.35 (1H, d, J = 12.4
Hz, H-8b), 6.35 (2H, d, J = 2.1 Hz, H-10b, 14b), 6.23
(1H, t, J = 2.1 Hz, H-12b), 6.23 (1H, t, J = 2.1 Hz,
H-12a), 6.14 (2H, d, J = 2.1 Hz, H-10a, 14a), 5.35
(1H, d, J = 9.1 Hz, H-7a), 447 (1H, d, J = 9.1 Hz,
H-8a), 3.82 (3H, s, OCH3), 3.67 (3H, s, OCH3);
3C-NMR (125 MHz, CD;COCDs) d: 158.9 (C-11a,
13a), 158.5 (C-11b, 13b), 147.8 (C-3a), 147.7 (C-4b),
147.0 (C-4a), 144.0 (C-9a), 143.8 (C-3b), 139.8
(C-9b), 132.0 (C-5b), 131.4 (C-la), 130.9 (C-1b),
130.2 (C-7b), 128.6 (C-8b), 119.8 (C-6a), 118.9
(C-6b), 115.0 (C-5a), 112.7 (C-2b), 1102 (C-2a),
107.5 (C-10b, 14b), 106.8 (C-10a, 14a), 101.9
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(C-12b), 101.7 (C-12a), 93.9 (C-7a), 57.4 (C-8a), 55.6
(OCH3), 55.2 (OCH3). LiR%#E 5 kg JE A —
Foel, et & 13 NIR-5 1% B.

&Y 14: AR AK. 'H-NMR (500 MHz,
CD;0D) ¢: 7.03 (1H, d, J = 0.9 Hz, H-3), 7.03 (1H,
dd, J = 8.8, 0.9 Hz, H-7), 6.87 (2H, s, H-2, 6'), 6.79
(1H, d, J = 8.8 Hz, H-6), 4.01 (3H, s, OCH3), 3.83
(3H, s, OCH3); '3C-NMR (125 MHz, CD;OD) &:
157.1 (C-5), 1522 (C-3', 5'), 151.3 (C-7a), 145.0
(C-2), 140.5 (C-4), 137.5 (C-4"), 127.5 (C-1"), 123.4
(C-3a), 114.5 (C-7), 106.6 (C-6), 105.3 (C-2', 6), 99.1
(C-3), 60.8 (4, 4-OCHs), bR #ds 5 SCikei 8 H A
—F7, WS A AY) 14 /N SRR R A
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