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Flavans from Daemonorops draco and their myocardial cell protective activity
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Abstract: Objective To investigate the chemical constituents and their myocardial cell protective activity from the fruits of
Daemonorops draco. Methods Compounds were isolated and purified using a combination of silica gel, RP-Cis, Sephadex LH-20
and semi-preparative HPLC. Their structures were elucidated through comprehensive spectroscopic analysis, UV, IR, HRESIMS and
NMR. The protective effects of all isolates on the H9¢2 myocardial cells injury induced by oxygen-glucose deprivation (OGD) were
evaluated. Results Three pairs of new flavans were purified and elucidated as (2S)-2-ethoxy-7-hydroxy-5-methoxy-6-methylflavan
(1a), (2R)-2-ethoxy-7-hydroxy-5-methoxy-6-methylflavan (1b), (2S,3S)-2-ethoxy-3,7-dihydroxy-5-methoxy-6-methylflavan (2a),
(2R,3R)-2-ethoxy-3,7-dihydroxy-5-methoxy-6-methylflavan (2b), (2R,3S)-2-ethoxy-3,7-dihydroxy-5-methoxy-6-methylflavan (3a)
and (2S,3R)-2-ethoxy-3,7-dihydroxy-5-methoxy-6-methylflavan (3b). Compounds 1b and 2b demonstrated protective effects against
OGD-induced H9c2 cell injury, which increased cell viability by (6.36 + 1.26)% and (10.78 £ 0.76)% at a concentration of 20 umol/L,
respectively. Conclusion Compounds 1a/1b, 2a/2b, and 3a/3b are three pairs of enantiomers, and they are all new compounds, named
as dracoropin I, dracoropin Iz, dracoropin Ji, dracoropin J2, dracoropin Ki, dracoropin Kz. Among them, compounds 1b and 2b

exhibited protective effects on myocardial cells.
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BN (28)-2- &5 FE -T2 k-5 - R AR B -6 R B e
[(2S)-2-ethoxy-7-hydroxy-5-methoxy-6-methylflavan,
1a]. (2R)-2- LA FE-7-F4 3k -5- F 41 3 -6- Y L 3 ¢
[(2R)-2-ethoxy-7-hydroxy-5-methoxy-6-methylflavan ,
1b]. (25,35)-2- 25833, 7- - ¥p k-5 F AR ik -6- F
B [(2S,35)-2-ethoxy-3,7-dihydroxy-5-methoxy-6-
methylflavan, 2a]. (2R,3R)-2-Z.A3E-3,7- - F8FE-5-
H 4 JE-6- 1 363 5¢ [(2R,3R)-2-ethoxy-3,7-dihydroxy-
5-methoxy-6-methylflavan, 2b]. (2R,3S)-2-Z % F-
3,7- 5L -5-HU AR S -6- AL BT [(2R,3S)-2-ethoxy-
3,7-dihydroxy-5-methoxy-6-methylflavan , 3a] #l
(28,3R)-2- 58 5 -3,7- ¥R dk-5- W A L -6- FH R 3 e
[(2S,3R)-2-ethoxy-3,7-dihydroxy-5-methoxy-6-methyl-
flavan, 3b], SNFEY), SZHWE 1R, g
il OB R L. BUBEE R L. BUBRER 1.
T R Jon BBEE R K AR &R Koo

OCH;

2a 28,38
2b 2R, 3R
3a 2R, 3S
3b 28 3R

1 L&Y 1~3 L EEH

Fig.1 Chemical structures of compounds 1—3
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LC-IT-TOF-MS AH (% i ik A% (Shimadzu
AT, HAD; LC-20 AT 241 4% i R0m0H i 4%
(Shimadzu A&, HA); INOVA 500 FA% LR
B4 (Varian A 7], E[E); Autopol IV-T HBIiEN
{% (Rudolph A 7], 2£[E); Nicolet Nexus 470 f& H
A B 2T A4 (Thermo AR, FEE); J-815 A
7 — ok (JASCO ~7], HAD; UV-2450 #Y
EANA] WAy e E i (Shimadzu A F), HA); ZF-
1 B = R AMI AT (95 Hobk DB B8 i TR
AF]); DZF-6090 3. AL THpfE (Rifg B R EIR
W4 ;s Rotavapor R210 i % 75 K AX (BUCHI &
", Hil); ME204 BJj 42— H TR F
(METTLER TOLEDO A ], Hiid:). il & ikt h
YMC-Pack ODS-A (250 mm X 10 mm, 5pm; YMC 2
F, HA); FHEIEHN Dacel CHIRALPAC IA
column (150 mmX4.6 mm, 5 pm; Daicel A", H
A, Sephadex™ LH-20 (GE Amersham Biosciences 24
7], Hi#); ODS (40~63 um, Merck A, fHE[E);
FEEE R (200~300 H) M iEZ G H GFass it
RIS AT S AL L A SR BT A
Bk, ECkE. AR, BERORS. L. HRES
AATEER R B IR AR A=, ¥o8ariat. 7K
NABAIK .

KE H9e2 Lo LA, 1 E R 2R 22 dik
Bl 22 T Fr AL S WA R 2 B A P B P 0
% (MCE A7, #t%5 HY-B1140); DMEM JChE:
F:IE (Gibeo 4], #E5 2961005); DMEM =i fkks
% (Gibeo A ], #L'5 6124093); fA4:1MLi% (FBS)
(BI A7, #t5 2126181); HER-HEHER (ML,
P/S) (Gibco A ], L5 227766); 0.25%)# M (Gibco
AN, b5 2522743); —HIEETAN (DMSO, Sigma
AT, 5 D1435); CCK8 &k & (MeilunBio
AT, 5 MA0218-Mar-12J). ICCSOHD At 5
W% (Leica 24 #]); SpectraMax iD3 B #5{X (BioTek
A H]); MDF-U33V E HAIKIRUK4E (=80 'C, SANYO
N 4 CS2EE KA (Thermo A ] ); Forma
Series 3 B ALK ML ZRFE (Thermo A F]); #
1#TAEH (Thermo A#]); XIR ELHL (Thermo 24
#]); PH-min B =S 55754 (Thermo A &),
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JELIE R L SE T 2017 4F 9 H REHENERTE T
=2 (Medan) T, HALE KL SN BTz
U5 58 NAF Rl 3 B SR BB D. draco Bl. TR
SZ, RERRRA (X120170929) FERTFAb st EEZG K
b B2 5T Bt G BARHE L O
2 Bk
21 REESE

JERL BBl B - SR BR S 4.1 kg W MTEE, R IKH
2 55 95%- 75%A1 50% LBERIFHRE 2 ¥, &Ik
2h, BRIEE . A IHIERIHRUE ROAT, 152
R IRYINR B (1.2ke). B 1.1 kg IR E MK 8,
WAL BEER £ TR A IS B %5 ARG AL, B
TR ZBEFBAL (500.0 ) LRERA RN B, A
THIBE-BERR 26 (10 © 100 1) 5 he-HEE (8 .
1—0 D BREEBEML, IL152] 18 Mt/ (Fr.A~R).

Fr. B (15.0 g) SRERAEGRE DR, LUA -
BEHR B (50 @ 1—0 1 1) BRREVERL, 182 4 Mo
(Fr.B1~B4). Fr.B3 (11.0g) &K, LA
BB 206 (15 © 10 & 1) BAEESENL, 7535 A
Wiy (Fr.B3a~B3e). Fr. B3d (100.0 mg) %%
HPLC LLZE-/K (70 1 30) 4rEs, BE1EEYI1 (9.2
mg, ®R=18.4min). L&Y 1 MHHFEENEH:, PUE
CE-ZEE (80 120, 0.5 mL/min) 20 ‘CHF 53] 1a
(3.6mg, ®r=54min) Al 1b (3.6 mg, ®R=7.7min),

Fr. C (23.8 g) &I AIE B, DoAhEE-
BEER .18 (15 2 1—0 © 1) BREEVEML, 28] 5 Mo
(Fr.C1~C5), Fr.C2 (5.2g) 4 Sephadex LH-20 ¥t
JRe A el LR BE- & F e (1 2 D Belit, 75303 4
W4 (Fr.C2a~C2c). Fr.C2b (2.6g) LIFEE- &
e (12 1) ABeliFl, 4 Sephadex LH-20 HEfAE
BREYE, 193] 4 M (Fr. C2b1~C2b4). Fr.
C2b3 (1.1g) &4l HPLC LLZIE-/K (60 : 40)
aith, BEMLEY 3 (324mg, ®rR=17.6min) Al 2
(149 mg, ®=18.8 min). L& 3 HH TG
¥E, PLIE C -2 (90 : 10, 0.5mL/min) 20 ‘C #¥
A 3a (1.6 mg, ®R=11.8 min) F13b (1.6
mg, ®R=142min). &) 2 HHFHEER, D
1ECkE-2 8 (90 : 10, 0.5mL/min) 20 ‘C #13
&) 2a (1.3 mg, r=4.8min) Al2b (1.2 mg,
R=5.4 min)-
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MEZR 30T 4 P8R B el Chem3D 20.0 # A4
WAV AT Re B A MEIRAE, Z 518 Sybyl 2.0 X
AT A ZIE R, fiH Gaussian 6.0 I, 7
DFT 7K°F- TR B3LYP/6-31G Xt %K G itk 47 458
. FKAHMIEALHEFHE (Gauge-including
atomic orbitals, GIAO) J7iEBHT115, fH CPCM
HH YA AR B RN 32 1 B3LYP/6-314-G (d, p)*it
AR SRR TMS BBl Bt T 5,
B ERIE S B A R, BEJS (5 DP4™ 53,
W0 395 25 g (R S RV IR () S B 3 AT L
B, FEAFR R T REME 5 L, AR E S
IOEEROp AR

&P ECD TR AL H % %2 i B3LYP/6-
31G X E M RIATEMMA)S, K TD-DFT J5i2:
T 6-31G (d) FEATFER MY R ECD K. f#
F Spec Dis HAFAE b &) # A% 1) ECD EiE,
RIEFE M RIB R G SAE, BIFEReES T
IR HATIA, A RS B I b S P A,
AR 32 fb B B 5 A AL 030,
2.3 LEEMNLR

K FIHE4E #1255 (oxygen and glucose deprivation,
OGD) 5t H9c2 oL MR 70 3ok 3 B 45 21 i) 4k
E AT O N TR S M TRE D). BO AR K
(17 HOc2 2L, il 4 RS20 P R, R RE At B v B Ry
SX103 AL T 96 fLbRH, FFSL 100 pL, E T
YRS FRF (37 C. 5% COp) HEEFE 24 ho K4
Mo M IEF A R 2440, ALREE 6 MR L.
AR BRI A AR, FEFERRE,
WU 100 uL ff) DMEM gbiks 7 4k S8 8 140
ki 7756 (37 C. 5%C0O) 1, FAZINA 100 uL
() DMEM JoHik: 775, 452520 100 pL & — %%
AL AP DMEM JoRER9R3E, BT =S85
(37 C, 94%Na. 5%COs 1%0,) Hi4 12he
FFEJFREFREE, LN 100 pL ) 10% CCK-8 VAW,
F 37 CHFFFTEDEHFE 1.5 ho A HERFRMUAE 450
nm WERICE (4 EHITHARAEE (h=3).

MIAFTE R = (4 womn—A wem) (A e5—A waw)
3 #R
3.1 EMESEWEE

& 1. BHEHEK. [6]20 (c 0.10, MeOH),
UV AP (nm): 281 (2.23), 214 (3.00); HRESIMS m/z
313.1432 [M—H], M5 {E N 313.1445. 454 13C-
NMR it g Har 1208 CroHn04, ANHAIE N
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9. MGG B RN A AR (3376 cm™) Al
AKI (1617,1448cm™) FEEEEH . UG 1T
'H-NMR % (& 1) dr, W] 1 AR A
=% [on 7.55 (2H, dd, J = 7.4, 1.2 Hz, H-2',6'), 7.39
(2H,t,J=7.4 Hz, H-3",5"), 7.32 (1H, tt, J= 7.4, 1.3 Hz,
H-4)], 1 M HEEARIEES on 6.26 (1H, s, H-8),

1 MHEHE(ES on 3.69 BH, s, 5-OCH3), 1424
AHEAES [0n3.39 (1H, dq, J=9.7, 7.1 Hz, H-1"a),
3.24 (1H, dq, J=9.7, 7.1 Hz, H-1"b), 1.00 GH, t, J =
7.1Hz, H3-2")], 2 HgAEM W HIEEE S [0n2.87
(1H, ddd, J = 16.1, 12.6, 6.1 Hz, H-4a), 2.64 (1H, ddd,
J=16.1, 6.1, 2.4 Hz, H-4b), 2.22 (1H, ddd, J = 13.6,
6.1, 2.4 Hz, H-3a), 1.71 (1H, ddd, J = 13.6, 12.6, 6.1
Hz, H-3b)] Al 1 MHEZEES on 2.07 3H, s, 6-
CHs). ZHT LAY 1 1 BC-NMR F1 HSQC &1 %01
HA 19 Mk, B 12 M EWES (0c 158.2,
156.2, 152.5, 143.6, 129.3 X2, 129.1, 127.1 X2, 111.5,
108.3,100.4), 1 Ml S (5c 101.2), 1 N
HERET (Oc 60.3), 1 HLHEIERES (5c 59.1,
15.5), 2 MEFHERES (6c 35.6, 17.6) F1 1 ~H
BG5S (Oc 8.8). #ERWA 12 1 MiEkiitl

BN, KA G 1R 7-FR A2, 5 AR -6 H
FHENAP) NMR $i 3047 PLE, 8 — 3 Hdi i
XAETHED 1 80T 1 ANFEEES, #mT
1 HZEH-ES, S50EW 1 MRELHL 7-7
Hk-2,5- A EE-6-H R B e 2 14, 41 2 7 () HT 48
FAFR T 28 HE . £ HMBC i, W3 Ho-1"5
C-22", H-2'l6'5 C-2/C-4', H-3/5'5 C-1', H-3 5
C-10, H»-4 5 C-2/C-5/C-9, H-8 5 C-6/C-7/C-9/C-
10, 6-CH; 5 C-5/C-6/C-7, 5-OCHsz'5 C-5 Z [alf{IA -
WOEFEAES (B 2) , 7 ROESY i, Wgg
#| 6-CH; 5 5-OCHs, H»-1"5 H-2'/6'f#7E ROESY
MHRES (K 2), #—PiEst T &% 1 1P ss
(B D AW 1 I EE N 0, {4 Daicel
CHIRALPACIA FHEOIEFE AT — P05, 15
k&9 1a A1 1b e H LR EE R IELAY) 1a,
Lt [0]3-84.0 (c0.10, MeOH); th&4) 1b, L
JENEE [o]2 +92.0 (c 0.10, MeOH), &I Ayt
WSt A4, HL &) ECD g e Xt FR . #3E—5i8
i HE ECD M€ T 2 MEAEIm 4y, K
&) 1a £E 217 F1 278 nm AL B Cotton 2%
N, 5 (2S)-1 Kit5 ECD EitEEA—3% (H3) ,

#z1 L&YW 1~3 89 'H-F1 BC-NMR #3E (500/125 MHz, methanol-ds)
Table 1 'H- and 3C-NMR data of compounds 1—3 (500/125 MHz, methanol-ds)

Behr L Z 3
OH dc OH dc OH dc
2 101.2 102.0 102.5
3 2.22 (1H, ddd, J =13.6, 6.1, 2.4 Hz); 35.6 4.08 (1H,d,J=25Hz) 68.9 3.74(1H,dd,J=9.4,7.1Hz) 72.1
1.71 (1H, ddd, J = 13.6, 12.6, 6.1 Hz)
4 2.87 (1H, ddd, J=16.1, 12.6, 6.1 Hz); 17.6 3.15(1H, dd, J=16.6, 4.4 Hz); 26.6 2.86 (2H, m) 27.0
2.64 (1H, ddd, J=16.1, 6.1, 2.4 Hz) 2.78 (1H, dd, J = 16.6, 2.1 Hz)
5 158.2 158.9 158.1
6 1115 111.9 111.9
7 152.5 156.2 156.5
8 6.26 (1H, 5) 1004 6.31 (1H, 1005 6.24 (1H, 5) 100.1
9 156.2 151.6 151.7
10 108.3 106.1 107.7
1 143.6 140.7 140.2
2'/6'  7.55(2H, dd,J=7.4, 1.3 Hz) 127.1 7.63(2H,d,J=7.5Hz) 128.4 758 (2H, d, J=7.5Hz) 128.8
35" 7.39(2H,t,J=7.4Hz) 129.3 7.41(2H,t,J=75Hz2) 129.0 7.40(2H,d, J=7.5Hz) 128.9
4' 7.32 (1H, tt, J=7.4, 1.3 Hz) 129.1 7.34(1H,t,J=75Hz2) 129.2 7.35(1H,t,J=75Hz) 129.3
1" 339(1H, dg,J=9.7, 7.1 Ha); 59.1 3.36 (1H, dg, J=9.7, 7.1 Hz); 58.9 3.40 (2H,q,J=7.1Hz2) 50.4
3.24 (1H, dg, J = 9.7, 7.1 Hz) 3.18 (1H, dg, J = 9.7, 7.1 Hz)
2" 100 (3H,t,J=7.1Hz) 155 0.96 (3H,1,J=7.1Hz) 156 1.05(3H,t,J=7.1Hz) 155
5-OCH33.69 (3H, s) 60.3 3.72 (3H, 60.3 3.71(3H,s) 60.3
6-CHs 2.07 (3H, 5) 8.8 2.08 (3H, 8.8 2.07(3H,5) 8.8
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2 &% 1~3 ¥EZE HMBC. ROESY. NOESY %
Fig.2 Key HMBC, ROESY and NOESY correlations of compounds 1—3

= Exptl.for 1a
~ Exptl.for 1b 201

\ -

AegM 'em ™)

= Exptl.for 2a
~— Exptl.for 2b 30

20 \ \
Calcd.for (2R)-1 [ Calcd.for (2R,3R)-2 ] "
! — 7 Caledfor 2S)-1 _ o1/ f\\ T "7 Caled.for (25,35)-2 20 /\ — - = Calcd.for (25,3R)-3
T AN - 10

—— Exptl.for 3a
—— Exptl.for 3b
Calcd.for (2R,35)-3
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A/nm

400

3 WEW 1~3 KL FITE ECD EiE
Fig.3 Experimental and calculated ECD spectra of compounds 1—3

H AL &) 1a 4t i B a2 o 2S. [FIEE, fk
HY) b LTI N 2R Rl (&) 1a
1 1b ISR IR e R (28)-2- LA IE-T-FR A
5-FAEBE-6- I BE B S Al (2R)-2- L 5H -7 F 2k -5 -
AE-6- L b SRR NG, Salash
PR [, BUESE R L.
& 2: HEKEK. [a]20 (¢ 0.10, MeOH);

UV AV (nm): 280 (0.52), 207 (2.14); HRESIMS m/z
331.152 5 [M+H]", tH5EAE N 331.154 0, 455 13C
NMR ¥t e H 7208 CioH220s, ANARIE SR
9. MGG B RN AV AR (3363 cm™) Al
FHKIF (1608,1456em™) ZEREH . fEMLEY 2 1)
'H NMR i (£ 1) A, WEE] 1 Hp RO A
=5 [0u7.63 (2H,d,J=7.5Hz H-2, 6", 7.41 (2H, 1,
J=17.5Hz, H-3"5"), 7.34 (1H, t, J = 7.5 Hz, H-4")], 1
N TG EABIEE S 0n 631 (1H, s, H-8)], 1 MER
WHILEIES [on 4.08 (1H, d, J = 2.5 Hz, H-3)], 1
MNHEILESSES [0n 3.72 BH, s, 5-OCH3)], 142
AREMES [0n3.36 (1H, dg, J=9.7, 7.1 Hz, H-1"a),
3.18 (1H, dq, J= 9.7, 7.1 Hz, H-1"b), 0.96 (1H, t, J =
7.1 Hz, H3-2")], 1 HEEASEAN W IRESE S [0n3.15
(1H, dd, J = 16.6, 4.4 Hz, H-4a), 2.78 (1H, dd, J = 16.6,
2.1 Hz, H-4b)] 11 MHESES [0u2.08 BH, s, 6-
CHs)]. 7r#Tib &4 2 (1) BC-NMR 1 HSQC 1 A %1

HA 19 M8k, B3 12 NTEBES (0c 158.9,
156.2, 151.6, 140.7, 129.2, 129.0X 2, 128.4X2, 111.9,
106.1,100.5), 1 DMaldiR(E 5 (6c 102.0), 1 NEEH
WHEBES (Oc 68.9), 1 MHEARMES (Oc
60.3), 1 HZAEERES (Oc 58.9, 15.6), 1 MIEH
HAET (0c 26.6), F1 1 NHIERIES (5c 8.8)-

G 2 R R A, a2 1
NMR #ARS50EY 1 BT, R = E 5
iR, S —E B . AREZAAETAL
EW)2 1 C-3 (e 68.9, Adc +33.3) Hl C-4 (¢ 26.6,
Adc +9) BRI, 4G HSQC Hidk &I,
AW 2 (1) C-3 MoNIR R, B ERb &9 1
BANT 16, HEMAEY) 2 #) C-3 FgFRIEEAR. 7
HMBC i, afPAUMELE] Ho-1"5 C-2", H-2'/6'5
C-2/C-4', H-3/5'5 C-1, H-3 5 C-10, H,4 5 C-
2/C-5/C-9, H-8 5 C-6/C-7/C-9/C-10, 6-CH; 5 C-
5/C-6/C-7, 5-OCH; 5 C-5 2 [A]({E Bz FEA s
5 (K 2), £ NOESY Witidh, mJLAMiEEE] H-2'/6'
5 H-3/H,-1"/H3-2", 5-OCH; 5 H»-4/6-CH3 7-7E NOE
MRS (-2, #—BEsE THAEY 2 BT g
Mo teEY 2 fE4E 2 MAEXTRAL: (2R 3RY) Al
(2R",3S™), K H DFT 15 2 FAHXS # B4 () 'H-F1 13C-
NMR k20 ¥ 1E, DP4 MR o #r £ W sl 5
(QR"3R") WITHEAE Z MIAFELE 99.56%HIVLAL B,
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AT 2 IR BN QR73RY. LAY 2
HILLBE YN 0, f# A Daicel CHIRALPAC IA F
PEEER AT — D08, BREED) 2a F1 2b,
WA 2a, HLEEE[a]5 +126.0 (c 0.10, MeOH);
&4 2b, HJEEE[0]5-120.0 (¢ 0.10, MeOH). i
U BCD #E—20 e T 2 MEA Y i 7Y
&) 2a HISLY ECD B, 7E 220 1 285 nm
A2 ILIER) Cotton (8, X—45%5 (25,35)-2 1)
5 ECD BisA—5 (K 3) , Htitb&d 2a
(LA RUERAE N (2S,3S)0 [FIEE, LA 2b 1
AR BB E N (2R,3R). KL, k&4 2a Fil 2b
IS E N (25,35)-2- LA FE-3,7- R AL -5- AR
He-6-H L A (2R,3R)-2- 2 48 Hk-3,7- —F2 L -5-
HAAE-6-H L B bt . SRR L&Y, 7ildr 4
M R T BB R ).

&Y 3: HEMA. [o]20 (c 0.10, MeOH);
UV AN (nm): 279 (1.30), 227 (1.80), 207 (2.04);
HRESIMS m/z 331.152 8 [M+H]* i154f 5 331.154 0,
ZE4 BCNMR 18 H a2 2431308 CioH0s, A
WA 9. LUAMEIE B Z WA 25 (3350
em™) IR (1616,1463 cm™) ZEERER]. 7E4L
A0 3 1) TH-NMR it (R 1), WELH] 1 4 5HL
REFREIES [0u 7.58 (2H, d, J = 7.5 Hz, H-2',6"),
7.40 (2H, t,J="7.5 Hz, H-3',5"), 7.35 (1H, t,J= 7.5 Hz,
H-4"], 1 MAFAFIEES [6u 6.24 (1H, s, H-8)],
1 MEFRRFRAES [0n3.74 (1H, dd, J=9.4, 7.1
Hz, H-3)], 1| MHEEREEES [on 3.71 BH, s, 5-
OCHs)], 1 HZHFEEES [0u3.40 2H, q,J=7.1
Hz, H>-1"), 1.05 (3H, t,J= 7.1 Hz, H3-2")], 1 MNIEH
AT [0n 2.86 (2H, m, Ho-4)] Al 1 NHILE(E
5 [6n 2.07 BH, s, 6-CH3)]. M HTib &4 3 1) 1°C-
NMR F1 HSQC "] ML& 2] 19 Mgfs 5, B 12 4
FEWES (Oc 158.1, 156.5, 151.7, 140.2, 129.3,
128.9X2,128.8X2,111.9,107.7,100.1), 1 xR
5% (6c 102.5), 1 MEAXFERE S (6c 72.1),
1 MHEEBES (0c60.3), 1 HZBFERES (Oc
59.4,15.5), 1 MEHIERAE S (6c27.0), A 1 AH
EWES (oc 8.8). LA LEHR B RILAY 3 th2TE
BRI EY . LAY 3 11D ZREEE (£ 1) S5k
E W 2 IRARL, BE—5iEid T e REEEIE S, L
HY0 3R 2 AP (22, hEP3 K
C-2 (¢ 102.5, Adc+0.5). C-3 (dc 72.1, Adc+3.2) A
C-4 (5¢ 27.0, Adc+0.4) [ BC-NMR 2= 7% [

¥ 5, H-3 (6n 3.74, Adc —0.34) [1] 'TH-NMR L%
MR s, TR He-4 (55 KAET RELN,
HALEY) 2 16 on 3.15, 2.78 AbIEMI AT #EH 2 4 1H
W, HARNEY) 3 FEHAE on 2.86 AL 2H £ H
U, AL A 3 Rt G 2 1) C-2 F C-3 L7 AH XY
RIS, #—5iEid DFT W RIMLEY 3 1)
FHXTHITLR QR3S ALAEY) 3 I ELIESEAE A 0,
f§ [} Daicel CHIRALPAC 1A F1: itk 4ridk—
BB, BEMLEY 3a F13b. LAY 3a, LLiE
6 [a]5—48.0 (¢ 0.10, MeOH); &4 3b, LHLiEt
£ [o]3 +43.0 (c 0.10, MeOH) .. i — 35 H ot} 5246 ECD
it ECD & (B 3) HiEth &4 3a (4 xt#
BN (2R,3S), L& 3b HILEXHFITL N (2S,3R).
Bk, &% 3a #1 3b 43 s e N (2R,35)-2-4
AL -3,7- R -5 F AR -6- RS B B A (2S,3R)-2-
CAHE-3,T- IR k-5 AR -6 R AR B e . RN
WEY, Sronldn s g 2 Ko AU S 2 K.
3.2 EMITEMN

F% OGD it o LA B A, DL — SR A
FHEXTHE, PRAIL A 1a/1b~3a/3b i O LR 15 14
PHEH . G55, SR, 20 umol/L ) %
R fi OGD #7151 HOc2 47 %R $2F+ (20.39+
0.33) %, EMFEKET, &Y 1b 1 2b 75 fdE
HOc2 4HHIAFIE IR E 1 (6.3611.26) %A1 (10.78+
0.76) %, k&%) 1a. 2a. 3a. 3b X} OGD #14ff) H9c2
YN PRATIE A B DL ESEIGEE R, (i
W) 1b A1 2b A HE 1 OGD #7451 HOc2 4HffiG 711
YER, DL —E IO A s v
4 e

AW LA ia FRER . ODS. Sephadex LH-20
TR P € 3 K Y 461] 48 HPLC 5 A o it gl vy B sl 2 T
PEVIBE IR LR IR A2 L AT e B S 4k, g
FH UV. IR. NMR. ECD. HRESIMS 2535 A 5 i gk
Y A B AT G5 S e, B E T 3 X
PR WERIR, SBNE G . T IREIXE1h
E YRR Z FNE, 30V T BA16 OGD 4%
B H9c2 APt R id e, KIS 1b F1 2b
EARALO I OGD 4455 77 T & I H S 1)
EM .. Wittt — 0 FE T B E s, AR
MR 28 R 2%
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