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Abstract: Macroporous adsorption resin, MCI, Toyopearl HW-40C and silica gel column chromatography
combined with the semi-preparative HPLC were used to isolate and purify the water extract of Cornus officinalis.
And the structures of compounds were identified by HRESIMS, NMR, IR, UV and ECD. A total of twelve com-
pounds were isolated from the fruits of Cornus officinalis. They were identified as neolignan B (1), 2,3-dihydro-7-
methoxy-2-(4"-hydroxy-3"-methoxyphenyl)-3a-O-f-D-xylopyranosyloxymethyl-5-benzofuranpropanol (2), cornuca-
dinoside A (3), 3,4-dihydroxyacetophenone (4), n-butyl gallate (5), 3-hydroxybenzoic acid (6), n-butyl quininate
(7), 5-hydroxymaltol (8), 2-furolic acid (9), 5-hydroxymethylfurfural (10), 5- (methoxycarbonyl) -2-pyrrolidone
(11), and dimethyl malate (12). Compound 1 is a new biphenyl lignan, named as neolignan B. Compounds 2, 4, S,
7-9 and 11 were isolated from Cornus officinalis for the first time.

Key words: Cornus officinalis; chemical constituent; neolignan B; biphenyl lignan; isolation and identifica-

tion

Wk HH: 2023-11-19; &[5 H 3 2023-12-21.

FEATH g5 SRR R R B T4 ([2016]149); W RS A BHEBOCIE (212102311091); W FG A &2 WA K 2R iH 4] (ZYQR201810080).
*EIRAE A Tel / Fax: 86-371-60190296, E-mail: fwsh@hactcm.edu.cn

DOI: 10.16438/7.0513-4870.2023-1305



- 1752 - 242224 Acta Pharmaceutica Sinica 2024, 59(6): 1751-1756

Ll 28 83 4 11 2 B BHE W 111 2 B8 Cornus officinalis
(1 R S, N R G 22— TR T
U By L 2R B 27 X, R 8R, WA, =AU
RELZ 27HIE%E . HAl CEM kB R Y, kB
EREEIN VSRR E A N =GN R S N 97D G
IR 25 2 Rl A S By o WFFE R, IR BA 2 1
2R S IR ST 1 N 7 N 2L VS TN 7= T RN
PUAALT TR DR 70T LR 7 i e 45 i 1
2R BA B2 HE, £RECH THEL LR
P25 3 520, R AR LB A Ao, AT T2 N T
4R A, BA B BT R AT 5o R I AR S 38 % 1 2%
PRSP HAT KRG 7 B 7, DU R BB 2 45 440
FEYNE R R 2 LAY, 5 LRSI 7E
WA, IR B R EE — B I R AR BOE Y B 2kl . A
S0 M FH % A € 77 1k DA ) 4 WO, A 1 2R B
Hor B AR 3] 12 M-S, 5390 % € N neolignan B (1)
2,3-dihydro-7-methoxy-2-(4~hydroxy-3"-methoxyphenyl)-
3a-0- p -D-xylopyranosyloxymethyl-5-benzofuranpropanol
(2)~cornucadinoside A (3)-3,4- ~ ¥ FEIK 2R (4) K&
TR IET WG (5) M F2HE R L (6) 22 T FR 1L T I (7)~
S-FRFEAZZF Y (8)2-HERR (9).5-7% H AL MERE (10).5-(H
SEIEIRIE)-2-ME M L (1) R R W R (12). thE
W1 TR K AR &, 7 4 N neolignan B. 1L &4
2.4.5.7~9 1N A EH XML+ 73 #1455 .

FER5R

tEM1L KETLEEH K. [a]y -10 (c 0.04,
CH,OH); CD (CH,0H) Z_,, (A¢): 208 (-0.19) nm; UV
(CH,OH) 2___(log &): 209 (4.70), 282 (3.74) nm; IR v__ :
3347,2 946, 1730, 1 457, 1222, 1 119, 1 034 cm™, 2
R TR A BRI (3347 em™) FIZE IR (1 457,
1222, 1 119, 1 034 cm™); HRESIMS m/z: 429.152 5
[M+Na]" (PH518 5 429.152 0), W # @ &1 1951
XN C, H, Op AMIFIE 9, '"HNMR B (R 1) H, 75
Fr X BRI EEAE S 6, 6.72 (2H, brs, H-3', 5"),
6.47 (1H, d, J = 2.0 Hz, H-5), 6.43 (1H, d, J = 2.0 Hz, H-
3); AN E R IR A AS 5 0, 4.85 (1H, overlapped, H-
3™), 4.00 (1H, m, H-4"); P > 3% EOE H R S5 5 6,
3.71 (1H, dd, J= 12.4, 2.5 Hz, H-5"a), 3.50 (1H, dd, J =
12.4, 4.5 Hz, H-5"b), 3.56 (2H, t, J= 6.5 Hz, H-3"); =4
HHEEEAES 6, 3.86 (9H, s, 6, 2,6'-OCH,) LI K #H A4
T H RS M55 6, 2.59 (2H, dd, J = 8.6, 6.8 Hz, H-1"),
1.81 (2H, m, H-2"). %54 “C-NMR il fil DEPT-135 i
AL AR — AR, 3, 4, 5-PUHUR 2RI
5. 137.1 (C-1"), 149.4 (C-2', 6'), 105.9 (C-3', 5"), 128.7

(C-4"); 5. 132.5 (C-1), 145.6 (C-2), 110.6 (C-3), 133.9
(C-4), 106.2 (C-5), 149.9 (C-6) N —HZH3K LR
5. 6. 77.9 (C-3"), 79.9 (C-4™), 62.1 (C-5"), 62.2 (C-
3") TR AN TE SR R RN AN IE AT R B AS T S,
56.8 (2',6'-OCH,), 56.7 (6-OCH,) A = /> i & I iRk (5
55 8.32.9 (C-1"), 35.5 (C-2") NFAN I H AR (S 5
Table 1 The '"H NMR (500 MHz) and "C NMR (125 MHz) data
of compound 1 in CD,0D

No. ¢,(JinHz) 4. No. 0y (Jin Hz) O

1 - 1325 | 2",6-OCH, 3.86,s 56.8
2 - 145.6 | 6-OCH, 3.86,s 56.7
3 6.43,d(2.0) 110.6 | 1" 2.59,dd (8.6,6.8) 329
4 - 1339 2" 1.81, m 35.5
5 6.47,d (2.0) 106.2 | 3" 3.56,1(6.5) 62.2
6 - 149.9 || 3" 4.85, overlapped 77.9
1 - 137.1 | 4" 4.00, m 79.9
26" - 149.4 | 5"a 3.71,dd (12.4,2.5) 62.1
35" 6.72, brs 105.9 | 5"b 3.50,dd (12.4,4.5) 62.1
4 - 128.7

'H-'H COSY % (K&l 1) #, H-2" (5, 1.81) fI H-1"
(8, 2.59)/ H-3" (8, 3.56) #H%, e EM1H&H —
A IE 7AW I 45 4 B Be . H-4" (5, 4.00) AT H-3" (5,
4.85)/ H-5" (5, 3.71, 3.50) #H %, & B C-3", C-4", C-5"
FHi%E . HMBC 1% (B 1) H1, 8, 4.85 (H-3") Fl 6. 128.7
(C-4')/105.9 (C-3', 5") FFAELFEAH KT =, W] C-3”
AL C-4 M % . 6, 3.86 (6, 2', 6'-OCH,) 1 5.
149.4 (C-2', 6") / 149.9 (C-6) A7 {5z F£ #H K15 5, KB
HAA L 2 B E AR IR 6, 2 R 66 . BL4b, 6, 2.59
(H-1") F1 5. 110.6 (C-3) / 133.9 (C-4) 171 FE A K A5
5, HE— P E TE A I A5 A BOZELE R IR C-4 £
b S SRR AT L, AL S BT A
fil v 4> B 73 3] 1Y 6”-de-O-methyldendrofindlaphenol
APHERFL, AL D — AR IR 2 S R B, £
H— AN IEREEIE 5 B B, NOESY i (B 1) /1, H-3"
1 H-5"b A 9%, € H-3"F1 H-4" kb F 500, b &1
1E 208 nm 4t & 7R 47 Cotton R B, 274 nm 4t & 7~ 1E
Cotton 37, 8 i %} b 52l ECD A1t 5 ECD 1 (&
2), W€ RGPS B g 37S, 47S. 4 A E
W1 I 45 F % 58 N 4'-((3S,4S)-4- (hydroxymethyl)-1,2-
dioxetan-3-yl) -4- (3-hydroxypropyl) -2, 6, 6’ -trimethoxy-
[1,1’-biphenyl]-2-ol (Kl 1), A 1 ANFi L & W0, 1 %N

neolignan B.

i
L2 B i P T PR 256, LA b i B i
IO TR R DA, LR S FA B (18 TR A, FTOT R K



B B RSP SRR ORI R - 1753 -

1 = IH.'HCOoSY

7% NOESY

N HMBC
Figure 1  Structure of compound 1 and its key 'H-"H COSY, HMBC, and NOESY correlations
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Figure 2 Calculated and experimental ECD spectra of compound 1

L2088 3 | L2 B ORERT 1L 26 8 T 55 — R B OR (8= i,
BATZIF KT ARSI IR BE K S 7 55
B R2AMCED, K EW LN EY, B
2.4.5.7~9. 11 H IR L ZR g b Jr B AR 3, g Ry 2R
WRARGER AL AR, AL —PEFT
2 B AL 2 i I 2 PR, AR BT A B E T — &
144 o B Al o

I ER S

WIZRBEZ M T 2019 4F 9 H R B A kR, &
T R R 24 K5 24 2 o O B0 4 5 L 2R B R
BB KL (Cornus officinalis) [ F P, ZiA 5
A (N0.20190903) T A7 T 7 44 h 25 1 K TR
FoH Lo

Bruker AVANCE 111 500 %Y #% 4 3t 4% {X . Bruker
maxis HD %4 ¥ 47 i [a] 57 i (4 [E] 47 € 52 2> 7]); Thermo
EVO300 54736 BT RS AMEHIN &%, Thermo Nicolet
IS 10 {8 37 A8 3 21 40 6 3% 4 (3£ B Thermo Scientific
/7 #]); Applied PhotophysicsChirascanqCD [i — {75 i
1% (% [E Applied Photophysics 2 #); Autopol IV 4= H
B CAX (35 E B3l KA D), N-1111 B4 R K A6 36 3¢
B N-1001 A i # 785 KA (g3 B3 IR 2 7))
By LC-16 Y 2 ] & WAH €0 1% A (H A & 3 A #));

COSMOSIL 5C18-MS-1I % i # (10 mm x 250 mm,
5 um; H A Tesque /& 7l); MCI gel CHP-20. Diaion HP-
20.D101 RFLIR B4 i (H A =250 A #]); Toyopearl
HW-40C (H 4 TOSOH 2 #l); # 3% i i (100~200
H,200~300 H, & Bl L)), HEE. O (i
ali, W M T BRA ).

1 RSS2 E

L 2 5 45 A R A 100 kg, SR A 10 %5 /K HEE
TEPEEUR IR, BEIR 2 h, BT IR 46 75 B SR B 55.1 kg
SR E D101 K AL BB g, A KA1 95% & Bk
Jit, 980 R 4 )5 15 21 95% L EEF AL (21.7 kg)o 95% 4
WAL FH A K 43 U, U A K L 2R 2R K
LR IE T 2 B Y500 A R W, RO IR 4 S AR B A
WBEAL (1.5 @), LFR LBEIBAL (99.3 g), 1T BEHLAL
(4.15 kg) FZKHERAL (17.4 kg)-

LR OTEHAL (99.3 g) b Diaion HP-20 & £L WK By
WA, 1 2B - 7K (0%—95%) 6 e i, 15 21 54
H Ay Fr.1~Fr.5. Fr.2 (13.26 g) & Sephadex LH-20 fE
i, - 7K (20%—100%) A B e i, 75 3 54
Y14y Fr.2-1~Fr.2-5. Fr.2-5 (3.5 g) SRR FE (4 1 43 55,
TR B -HEE (501 111 1) BEEEBEML, 155 8 4ty
Fr.2-5-1~Fr.2-5-8. Fr.2-5-3 4 Toyopearl HW-40C £ tf,
W, HEBE-7K (40%—100%) BEZHEME, 155 6 14147
Fr.2-5-3-1~Fr.2-5-3-6. Fr.2-5-3-3 &2 & WM (2 -
K, 9:91) 4lifk, £ 211k 54 8 (1.8 mg, t, = 16.2 min) F19
(8.0mg, £, = 18.3 min). Fr.2-5-3-5 4l WM (LM -
/K, 4:96) 7 &, £ EML A 10 (7.1 mg, £, = 18.0 min).

1E T EE AL (4.15 kg) _E Diaion HP-20 LW B #
g, 8 285K (0%—100%) K5 e, 153 5 A4l
3y Al~A5. A2 (201 g) 4 MCI gel #: (A /) 5, FH iz -
7K (20%—100%) H FEBEML, 1521 54N 4H A A2-1~A2-5.
A2-4 (155 g) &R A B3l 4 55, — &UH e - W I
(30:1—1:1) BREEVEML, 155 6 24 A2-4-1~A2-4-6.
A2-4-3 ZFERAE B o B, & k- B EE (301 1—
11 BREEVEML, 13 2] 6 M 4H.40r, B A2-4-3-1~A2-4-3-6.
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A2-4-3-3 2 2F il % WM (L5 -7K, 12188) 4k, 13
F LAY 4 (4.4 mg, t, = 18.3 min) f16 (3.5 mg, t, =
20.5 min). A2-4-3-4 Jx 5 2 hk AL € DL K 2 ) £ TR
FH(FFEE-7K, 8:92) 4lifk, 32L& 11 3.6 mg, 1, =
17.2 min). A2-4-3-5 4Pl &WAH (L HE-7K, 5:95) 4l
1k, 2L 512 (5.6 mg, £, = 17.5 min). A3 (46.5 g)
SRERAE A, E - EE (1002 1—1:1) £
FEVEML, 55 7 N A3-1~A3-7. A3-5 (5.6 g) &
Toyopearl HW-40C A 1% 5 &, I IE-7K (40%—100%)
T B e G, 75 3 12 N 44 A3-5-1~A3-5-12, A3-5-4
I3 3 e e A 1 R e ) R A (R BE-OK, 38:62)
aifh, 9251 (3.8 mg, t, = 61.3 min). A3-5-74
K WA (2 E-IK, 23:77) 0, B RS2
(3.2 mg, £, = 34.6 min) F13 (2.9 mg, £, = 36.4 min).

HUKERAL (1.92 kg) ZRER AT (1% 402, — & H b
FEE (1002102 1) B B e i, 3 3 5 44 F1~F5.
F2 ZRE Al 7 5, & bE-HEE (50:1-0:1) B
FEVERL, 153 12 N4 F2-1~F2-12. F2-7 £ Sephadex
LH-20 £ 1% 5 5, B EE-7K (20%—100%) 6 & 5 i,
25 10 N L4y F2-7-1~F2-7-10. F2-7-4 2 251 45
A (I BE-7K, 48:52) 4lifk, 52L& S 9.4 mg, 1, =
42.8 min). F2-7-6 £ Ml & W AH (LG -7K, 6:94) 4l
1k, BEMEAE T (12.3 mg, £, = 44.6 min).
2 EHWEE

twE1L KETLERM K. [aly —10 (c 0.04,
CH,OH); CD (CH,OH) 2, (Ae): 208 (-0.19) nm; UV
(CH,0H) 2___(log &): 209 (4.70), 282 (3.74) nm; IR v__ :
3 347, 2 946, 1 730, 1 457, 1 222, 1 119, 1 034 cm™;
HRESIMS m/z: 429.152 5 [M+Na]" (1518 N 429.152 0);
'H NMR (500 MHz, CD,0D) #1"”C NMR (125 MHz,
CD,OD) ¥4 W& 1.

a2 KETLTERMAK. ESI-MS m/z: 515 [M+
Nal]’, 413N C,;H,,0,,- 'HNMR (500 MHz, CD,0D)
d,: 6.98 (1H, d, J = 1.9 Hz, H-2"), 6.84 (1H, dd, J = 8.1,
1.9 Hz, H-6"), 6.77 (1H, s, H-4), 6.76 (1H, d, J = 8.1 Hz,
H-5"), 6.72 (1H, s, H-6), 5.54 (1H, d, J = 6.3 Hz, H-2),
4.92 (1H, overlapped, Xyl-1), 4.00 (1H, dd, /=9.7, 7.8 Hz,
H-3a), 3.89 (1H, m, Xyl-3), 3.85 (3H, s, 3'-OCH,), 3.84
(1H, m, Xyl-5b), 3.82 (3H, s, 7-OCH,), 3.62 (1H, q, J =
6.0 Hz, H-3), 3.56 (2H, t, J = 6.5 Hz, H-3"), 3.50 (1H,
ddd, J = 10.2, 8.7, 5.3 Hz, Xyl-4), 3.21 (1H, m, Xyl-2),
3.20 (1H, m, Xyl-5a), 2.62 (2H, t, J = 7.6 Hz, H-1"),
1.82 (2H, m, H-2"); "C NMR (125 MHz, CD,0D) J..:
89.2 (C-2), 53.0 (C-3), 72.3 (C-3a), 129.5 (C-4a), 118.1
(C-4),137.0 (C-5), 114.2 (C-6), 145.2 (C-7), 147.5 (C-7a),

134.6 (C-1"), 110.7 (C-2'), 149.0 (C-3'), 147.5 (C-4"),
116.1(C-5"),119.7 (C-6"), 56.4 (3'-OCH,), 56.7 (7-OCH,),
105.0 (Xyl-1), 75.0 (Xyl-2), 77.9 (Xyl-3), 71.2 (Xyl-4),
67.0 (Xyl-5), 32.9 (C-1"), 35.8 (C-2"), 62.2 (C-3"). LA
RS SRR E B A — B, e B2 8 2,3-
dihydro-7-methoxy-2- (4"-hydroxy-3'-methoxyphenyl) -3a-
O-f-D-xylopyranosyloxymethyl-5-benzofuranpropanol.

a3 ABLEEMA. ESI-MS m/z: 391 [M-
H]", 4+ 3~ €, H,,0,. 'H NMR (500 MHz, CD,0D)
d,: 7.89 (1H, s, H-5), 7.24 (1H, s, H-2), 7.12 (1H, d, J =
7.3 Hz, H-9), 7.07 (1H, d, J = 7.3 Hz, H-8), 4.32 (1H, d,
J=28.0 Hz, H-1"), 4.17 (1H, m, H-12a), 3.86 (1H, m, H-
11), 3.20-3.89 (6H, m, H-2'-6"), 3.60 (1H, m, H-12b),
2.53 (3H, s, H-14), 2.40 (3H, s, H-15), 1.44 (3H, d, J =
6.8 Hz, H-13); "C NMR (125 MHz, CD,0D) 6.: 134.7
(C-1), 106.9 (C-2), 155.2 (C-3), 127.8 (C-4), 125.9 (C-5),
127.7 (C-6), 138.5 (C-7), 120.9 (C-8), 126.7 (C-9), 131.4
(C-10), 35.6 (C-11), 77.0 (C-12), 19.1 (C-13), 19.7 (C-
14), 17.2 (C-15), 105.3 (C-1"), 75.2 (C-2"), 78.1 (C-3"),
71.6 (C-4"), 77.9(C-5"), 62.7 (C-6"). LA b ¥#s 5 !
WIBE A — 3, %25 3 4 cornucadinoside A .

twEa EEOTLEEMAK. ESI-MS m/z: 153 [M+
H]", % 7R N CHO,. 'HNMR (500 MHz, CD,0D)
d,: 7.43 (1H, dd, J = 8.2, 2.1 Hz, H-6), 7.41 (1H, d, J =
2.1 Hz, H-2), 6.82 (1H, d, J = 8.2 Hz, H-5), 2.50 (3H, s,
H-8); "C NMR (125 MHz, CD,0D) §,: 130.7 (C-1), 115.8
(C-2), 146.4 (C-3), 152.3 (C-4), 116.1 (C-5), 123.5 (C-
6), 199.7 (C-7). LA b ##iE 5 SRl i B AR — 5, %
EA G4 N 3,4-FFIEE T .

WwEYS BRETLEEMAK. ESI-MS m/z: 227 [M+
H]', 7+ ¥~ C,H,,0,- 'HNMR (500 MHz, CD,0D)
d,: 7.04 (2H, s, H-2, 6), 4.23 (2H, t, J = 6.5 Hz, H-1"),
1.71 (2H, m, H-2'), 1.48 (2H, m, H-3"), 0.99 (3H, t, J =
6.5 Hz, H-4"); "C NMR (125 MHz, CD,0OD) §.: 121.7
(C-1), 110.0 (C-2, 6), 146.5 (C-3, 5), 139.7 (C-4), 168.6
(C-7), 65.5 (C-1"), 32.0 (C-2"), 20.3 (C-3"), 14.1 (C-4").
DA b3 5 SR P o B A — 3, e B S Ak
TTRIET .

twEme HETLEMMA. ESI-MS m/z: 137 [M-
H]", 4 ¥ 3 C,H,0,. 'H NMR (500 MHz, CD,0D)
d,:7.46 (1H, d, J = 7.6 Hz, H-6), 7.42 (1H, d, J = 2.4 Hz,
H-2), 7.27 (1H, d, J = 7.6 Hz, H-5), 6.99 (1H, dd, J =
7.6,2.4 Hz, H-4); "C NMR (125 MHz, CD,0D) §,: 133.3
(C-1), 117.2 (C-2), 158.7 (C-3), 121.0 (C-4), 130.4 (C-5),
121.8 (C-6), 170.1 (C-7). LA b £ ¥ 5 Sk 4 i 5 4
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a1 BREOTLERKAK. ESI-MS m/z: 266
[M+NH,]", 7+ ¥ X~ C,H,0, 'H NMR (500 MHz,
CD,0D) 4,: 4.09 (1H, m, H-3), 3.41 (1H, dd, J = 8.7,
3.2 Hz, H-4), 3.99 (1H, m, H-5), 4.14 (2H, m, H-8), 2.06
(2H, m, H-2), 1.86 (2H, m, H-6), 1.65 (2H, m, H-9), 1.41
(2H, m, H-10), 0.96 (3H, t, J = 7.4 Hz, H-11); "C NMR
(125 MHz, CD,0D) d.: 38.3 (C-2), 71.5 (C-3), 76.7 (C-
4), 68.1 (C-5), 42.1 (C-6), 175.6 (C-7), 66.3 (C-8), 31.7
(C-9), 20.1 (C-10), 14.0 (C-11). LL L ##E 5 ikl
TEIA—8, S EWT AL TRRIET .

a8 HWEOTEFRHAK. ESI-MS m/z: 143
[M+H]", 7N CH,0,. '"HNMR (500 MHz, CD,0D)
d,:7.85(1H, s,H-6),2.32 (3H, s, H-7); "C NMR (125 MHz,
CD,0D) d.: 151.8 (C-2), 142.9 (C-3), 170.3 (C-4), 145.9
(C-5), 140.4 (C-6), 14.5 (C-7). LA LR 5 0 BRPRiE
BEA—B, BN G 8N S-FREE

WWEM  TOEIRS: B ESI-MS m/z: 135 [M+
Na]", 4 ¥4 C,H,0,. 'H NMR (500 MHz, CD,0D)
d,:7.72 (1H, t, J= 0.9 Hz, H-5), 7.20 (1H, d, J = 3.5 Hz,
H-3), 6.59 (1H, dd, J = 3.5, 1.7 Hz, H-4); "C NMR
(125 MHz, CD,0D) 6.: 146.5 (C-2), 112.9 (C-3), 119.0
(C-4), 148.0 (C-5), 161.9 (C-6). LA F%dkE 5 k"R
TEEEAR—F, LR EW 9 N 2-HRR -

a0 AETEER K. ESI-MS m/z: 127
[M+H]", 778 CH,0,. "HNMR (500 MHz, CD,0D)
d,: 9.53 (1H, s, H-7), 7.38 (1H, d, J = 3.6 Hz, H-3), 6.59
(1H, d, J = 3.6 Hz, H-4), 4.61 (2H, s, H-6); "C NMR
(125 MHz, CD,0D) 6,: 153.9 (C-2), 124.8 (C-3), 110.9
(C-4), 163.2 (C-5), 57.6 (C-6), 179.4 (C-7). LA L ¥ ¥z
5O E A — 2, e S 10 Oy 5-5 AR
P .

&M BEERH K. ESI-MS m/z: 166
[M+Na]*, 4 ¥ X A CHNO,. 'H NMR (500 MHz,
CD,0D) 6,: 6.68 (1H, dd, J = 9.0, 4.4 Hz, H-5), 3.76
(3H, s, H-7), 2.74 (1H, m, H-3a), 2.15 (1H, m, H-3b),
2.33 (2H, m, H-4); "C NMR (125 MHz, CD,0D) J,.:
181.1 (C-2), 30.3 (C-3), 25.8 (C-4), 57.0 (C-5), 174.5 (C-
6), 52.9 (C-7)o LA E¥E 55 SOk ol SR — 3, S E
G 11 g 5-( PR AR i )- 2 -k gt A

a1z TLEMRY . ESI-MS m/z: 163 [M+
H]", 7 738 CH,,0,- 'HNMR (500 MHz, CD,0D)
d,:4.53 (1H, dd, J = 7.2, 4.8 Hz, H-2), 2.81 (1H, dd, J =
15.9, 4.8 Hz, H-3a), 3.75 (3H, s, H-5), 3.69 (3H, s, H-6),
2.72 (1H, dd, J=15.9, 7.3 Hz, H-3b); *C NMR (125 MHz,

CD,0D) d.: 174.8 (C-1), 68.3 (C-2), 39.7 (C-3), 172.4
(C-4), 52.7(C-5), 52.3 (C-6). VL b %4k 5 LR &
B8, BE A W12 MR —H g

{EZ IR B AASR —1EH, FoTib a2 8 %
S8 M SC 2 R 5 TR 3L L R O A GRS R AN
SR T e W, AR T/ 2 S I B 1 v
8T 1R IR AR BB B A BN, T A 1 5T LR
BOE B SE TR

FURE RS A 155 1 WA AL 2 R
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