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Study on chemical constituents of Myristicae Semen
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Abstract: Objective To study the chemical constituents in the dry mature seeds of Myristica fragrans (Myristicae Semen). Methods
Compounds were isolated and purified from the ethyl acetate layer of 75% alcohol extract by means of the silica gel column
chromatography, Sephadex LH-20 column chromatography, and preparative HPLC isolation methods. Compound structures were
identified by analyzing and comparing the spectral data with those for them in the reference. Results Eighteen compounds were
obtained from the ethyl acetate layer of 75% ethanol extract in Myristicae Semen. On the basis of spectral data and combined with the
references, these compounds had been identifited as: vanilic acid (1), butein (2), (2R)-3-(3, 4, 5'-trimethoxyphenyl)-1, 2- propanediol
(3), sulphuretin (4), 3-methoxy-4, S-methylenedioxy-cinnamic acid (5), 7, 3', 4'-trihydroxyflavanone (6), 7-hydroxy- 4-benzopyrone
(7), verrucosin (8), (+)-erythro-(7S, 8R)-A¥-7-hydroxy-3, 4, 3', 5'-tetramethoxy-8-O-4"-neolignan (9), (-)-erythro-(7R, 8S)-A¥-7-
acetoxy-3, 4, 3', 5'-tetramethoxy-8-0O-4'-neolignan (10), nectandrin B (11), (—)-(7S, 7'R, 8S, 8'R)-4, 4'-dihydroxy-3, 5, 3'-trimethoxy-7,
7'-epoxylignan (12), fragransin B, (13), fragransin B, (14), (-)-enantiomer (15), (-)-erythro-(7R, 8S)-A*-7-hydroxy-3, 4, 5, 3',
5'-pentamethoxy-8-O-4'-neolignan (16), (+)-erythro-(7S, 8R)-A¥-7, 4-dihydroxy-3, 5, 3', 5'-tetramethoxy-8-0-4'-neolignan (17), and
(+)-5-methoxydeydrodiisoeugenol (18). Conclusion Compounds 2 and 4—7 are isolated from the plants of Myristica Gronov. for the
first time. Compound 1 is isolated from this plant for the first time.

Key words: Myristicae Semen; butein; sulphuretin; 3-methoxy-4, 5-methylenedioxy-cinnamic acid; 7, 3’, 4'-trihydroxyflavanone; neolignan
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(2R)-3-(3', 4, 5-=HEILFRIL)-1, 2-IN [ [(2R)-3-
(3', 4', 5'-trimethoxyphenyl)-1, 2-propanediol, 3]+ A/
%% (sulphuretin, 4). 3-F4JE-4, 5-F —FHIE R
FERR (3-methoxy-4, 5-methylenedioxy-cinnamic acid,

5). 7, 3, 4- =3 KN (7, 3, 4-trihydroxy-
flavanone, 6). 7-3 4t {0 J5U il ( 7-hydroxy-4-
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7-F2k-3, 4, 3", 5 DY A A -8- A AR -4 - BT AN I 3R
[(+)-erythro-(7S, 8R)-A*-7-hydroxy-3, 4, 3', 5'-
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(—)-enantiomer (15). (—)-77-(7R, 85)-A*-7-¥23-3, 4,
5, 3, 5- T8-S R-4- TR IEZ [(-)-erythro-
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Fig. 1 Structures of compounds 1—18
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Bruker 24 ) ); /M1 (%4 : RP1g (250 mm X 4.6 mm,
5 um); Sephadex LH-20 (Pharmacia Biotech, J&[H );
KQ—250DB YA 45 i vk s CEL 1L A 4
BAABRATD; FEERE AR W2 O R G
By TAHMRAFD; il i, Aol Ot
FRBHERH A A D 5 R0 43 b4l CBi
A,

WG 5E T 2011 4R Tl b [H 254 i3, 49K
FHZG LR 2738 ARG R 2 2808 A W58 Myristica
fragrans Houtt. TJEBGARMT, FEMPRARAE T A
=
2 EERESH

WL 208 10.5 kg, B hyeiR, e 8 %
BB GBRE 60~90 C) [RI4EEL 3 Ik,
R 2 h, CABRZAhi, SR 8 fis & AR 40k
75% CIE IR HEHL 3 ¥, FHR 2 h, s [DBOEE 7145
B 860 go i HZERI/K A HUG , MK FHIS R LR
IE T RESHT A, 19 R L BRI 284 g\ IE T ¥
FEI) 100 g\ KJZE 458 go BUATR LTEAEA) 200 g
ZLMEIAE (M sy By, M e-HEE (100 1 0—0 :
100) BHFEVEML, 33 9 My (Fr. 1~9). Fr. 1 (4.5
g) &ib R RERAE IR, oA EE-BE R £ 18
VEMLA, LA, HREEY) 18 (8.7 me);
Fr. 2 (11.2 @) SRERAE G5, Lo -
1% I8 A UM, 15 B 4> 220 % 7 HPLC 43 &
aifh, CAHRE- K RGN RSAHB TR DL, 153
&8 (23 mg). 9 (49.9 mg). 10 (40.5 mg).
11 (35.5mg); Fr.3 (14.7 g) Sk 5 5,
DA 50 - FR R A DRI, 759 381 )4 45 Sephadex
LH-20 DLk S8 o 7 B b €03, 40k 1y FH ol 284
HPLC ZrEsafifh, LLFEE-ZK b it s AR EAT 2% 2
B, BEMEAw 12 (17.8 mg). 13 (12.6 mg). 14
(15.7 mg). 17 (10.5 mg); Fr. 4 (0.8 g) & HPLC
srEalith, CLREE-AKCN s, SEMLAW T (7.8
mg). 15 (12.5mg). 16 (16.6 mg); Fr.7 (10.9 g)
SREMAE R P 1, DL U - R R DB A7),
Ak 2% 284 HPLC 43 &5 4fitk CRigh A ok HRE-7KO,
HLEY 1 (5.8 mg). 2 (5.3 mg). 3 (10.1 mg)
4 (6.7mg). 5 (5.4mg). 6 (8.6 mg).

3 HMEFE

a1 pighil (FED, 45130 CgHgO4e
'H-NMR (300 MHz, DMSO-ds) 6: 3.80 (3H, s,
3-OCHa), 6.84 (1H, d, J = 9.0 Hz, H-6), 7.42 (1H, d,

J=1.5Hz, H-2), 7.45 (1H, dd, J=9.0, 1.5 Hz, H-5) .
DLE$od 5 scmkaoE — 80, st s 1 o8 E
L8

) 2: HE A, 573 CisHi,0s. 'H-NMR
(300 MHz, DMSO-ds) d: 6.29 (1H, d, J = 1.7 Hz,
H-3), 6.40 (1H, dd, J= 9.0, 1.7 Hz, H-5), 6.82 (1H, d,
J=28.1 Hz, H-5"), 7.18 (1H, d, J = 8.1 Hz, H-6'), 7.26
(1H, brs, H-2"), 7.60 (1H, d, J = 15.0 Hz, H-a), 7.66
(1H, d, J = 15.0 Hz, H-B), 8.08 (1H, d, J = 9.0 Hz,
H-6); *C-NMR (150 MHz, DMSO-d;) J: 102.6 (C-3),
108.2 (C-5), 113.0 (C-1), 115.8 (C-5), 115.9 (C-2"),
117.3 (C-0), 122.5 (C-6), 126.3 (C-1'), 132.9 (C-6),
144.8 (C-P), 145.7 (C-3"), 150.0 (C-4"), 165.0 (C-2),
165.8 (C-4), 191.5 (C=0). LA - %ds 5 Cik s —
#O, WA 2 A .

&Y 3: AR, 7510 CoHigO0s.
HR-ESI-MS m/z: 265.109 0 [M+Na]*, [oa]l —4.0°
(¢ 0.09, CHCl3). 'H-NMR (600 MHz, DMSO-dj) 6
245 (1H, dd, J = 13.2, 7.8 Hz, H-3a), 2.96 (1H, dd,
J =132, 6.0 Hz, H-3p), 3.29 (2H, m, H-1), 3.61 (3H,
s, 4-OCH3), 3.63 (1H, m, H-2), 3.74 (6H, s, 3',
5-OCHj), 4.53 (1H, m, 1-OH), 4.55 (1H, m, 2-OH),
6.51 (2H, brs, H-2", 6'); “C-NMR (150 MHz,
DMSO-ds) d: 40.1 (C-3), 55.7 (3', 5'-OCH;), 59.9
(4-OCH3), 65.4 (C-1), 72.5 (C-2), 106.5 (C-2, 6"),
135.4 (C-1'), 135.6 (C-4"), 152.4 (C-3', 5"), VL E¥¢#s
5 ScmkAE 80, s et a3 2R)-3-(3, 4,
5- = AR RSD)-1, 2- 10 .

WEY 4: sEELE S CPED, 2013 CisH Os.
'H-NMR (600 MHz, DMSO-d;) d: 6.63 (1H, s, H-10),
6.70 (1H, brd, J = 7.4 Hz, H-5), 6.74 (1H, brs, H-7),
6.84 (1H, d, J = 8.0 Hz, H-4), 7.24 (1H, brd, J = 8.0
Hz, H-6"), 7.45 (1H, brs, H-2"), 7.59 (1H, d, J = 8.3
Hz, H-5'); “C-NMR (150 MHz, DMSO-d;) J: 98.4
(C-7), 111.9 (C-10), 112.9 (C-5), 113.2 (C-9), 116.0
(C-5"), 118.0 (C-2"), 123.4 (C-1), 124.5 (C-6'), 125.7
(C-4), 145.5 (C-2), 145.6 (C-3"), 148.0 (C-4"), 166.2
(C-6), 167.4 (C-8), 181.1 (C-3). LL_-Hd 5 kIR iE
—, WA 4 NS % .

&Y 5. A K. 'HINMR (600 MHz,
DMSO-ds) d: 3.85 (3H, s, 3-OCHj;), 6.0 (2H, s,
0-CH,-0), 6.42 (1H, d, J = 15.8 Hz, H-8), 7.03 (2H,
brs, H-2, 6), 7.48 (1H, d, J = 15.8 Hz, H-7), 12.21
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(1H, brs, -COOH); "C-NMR (150 MHz, DMSO-dy) J:
56.4 (3-OCHs), 101.4 (-OCH,-0), 101.8 (C-6), 109.5
(C-8), 117.6 (C-2), 129.1 (C-1), 136.7 (C-4), 143.3
(C-7), 144.0 (C-5), 148.9 (C-3), 167.8 (C-9). LA ¥k
5 SCakARE 3, MO et A 5 o 3- AL
4, 5-WF H AR N -

WA 6: BRI A, 73 T3 CisHigOs. 'H-NMR
(600 MHz, DMSO-ds) d: 6.60 (1H, s, H-3), 6.89 (3H,
m, H-6, 5', 6), 7.38 (1H, brs, H-8), 7.39 (I1H, brs,
H-2'), 7.85 (1H, d, J = 8.5 Hz, H-5); “C-NMR (150
MHz, DMSO-ds) d: 102.4 (C-8), 104.5 (C-3), 113.2
(C-6), 114.8 (C-2"), 116.0 (C-10), 116.1 (C-5"), 118.5
(C-6"), 122.1 (C-1"), 126.4 (C-5), 145.7 (C-3"), 149.1
(C-4"), 157.3 (C-9), 162.5 (C-7), 162.6 (C-2), 176.2
(C-4). VA EXH 5 ScikaRiE —80"), etk s
6 A 7,3, 4-=FR LT

B 7: EORA, 5T CHe0,0 'H-NMR
(600 MHz, DMSO-ds) d: 6.20 (1H, d, J = 6.0 Hz,
H-3), 6.83 (1H, d, J = 2.0 Hz, H-8), 6.90 (1H, dd, J =
8.4, 2.0 Hz, H-6), 7.86 (1H, d, J = 8.4 Hz, H-5), 8.14
(1H, d, J = 6.0 Hz, H-2), 10.8 (1H, s, 7-OH);
BC-NMR (150 MHz, DMSO-dq) 6: 102.4 (C-8), 111.9
(C-3), 115.1 (C-6), 117.0 (C-10), 126.7 (C-5), 156.1
(C-2), 157.8 (C-9), 162.7 (C-7), 175.6 (C-4). LAl %k
P schkapiE — 8", WA T o8 TR
JE i o

WY 8: IRIEEMRYY, A BRI 55
4140, 43 7R CaoHa4aOs, [a]h +30.8° (¢ 0.06, CHCL).
'H-NMR (400 MHz, CDCl;) 6: 0.66 (3H, d, J = 7.0
Hz, H-9'), 1.06 (3H, d, J = 6.5 Hz, H-9), 1.78 (1H, m,
H-8), 2.24 (1H, m, H-8'), 3.86 (3H, s, 3-OCHj3), 3.92
(3H, s, 3-OCHj3), 4.40 (1H, d, J = 9.2 Hz, H-7), 5.11
(1H, d, J = 8.4 Hz, H-7'), 5.58 (1H, s, 4-OH), 5.64
(1H, s, 4-OH), 6.82 (1H, dd, J = 8.0, 1.6 Hz, H-6"),
6.84 (1H, d, J= 1.6 Hz, H-2"), 6.89 (1H, d, J = 8.0 Hz,
H-5'), 6.93 (1H, d, J = 8.0 Hz, H-5), 7.00 (1H, dd, J =
8.0, 1.6 Hz, H-6), 7.04 (1H, d, J = 1.6 Hz, H-2);
BC-NMR (100 MHz, CDCLy) 8: 15.0 (C-9, 9"), 46.0
(C-8"), 47.7 (C-8), 55.8 (3-OCH3), 55.9 (3-OCHs3),
83.1 (C-7"), 87.3 (C-7), 109.4 (C-2), 109.7 (C-2),
113.9 (C-5"), 114.2 (C-5), 119.3 (C-6), 119.9 (C-6"),
132.8 (C-1'), 133.2 (C-1), 144.6 (C-4"), 145.2 (C-4),
146.2 (C-3"), 146.5 (C-3). LA % 5 SCikdiE—

O, W% &) 8y verrucosin.

&4 9: TEEOMPIRYY, 73130 CpuHagOss [alhy
+4.6° (¢ 0.15, CHCl3). "H-NMR (400 MHz, CDCL;) &:
1.13 3H, d, J = 6.6 Hz, H-9), 3.37 (2H, d, J = 6.6 Hz,
H-7'), 3.86 (3H, s, 4-OCHj), 3.88 (6H, s, 3', 5'-OCHj3),
3.89 (3H, s, 3-OCH3), 4.34 (1H, dq, J = 6.6, 2.6 Hz,
H-8), 4.81 (1H, d, J = 2.6 Hz, H-7), 5.98 (1H, m,
H-8'), 6.46 (2H, brs, H-2, 6'), 5.11~5.16 (2H, m,
H-9), 6.76 (1H, dd, J = 8.3, 1.2 Hz, H-6), 6.80 (1H, d,
J = 83 Hz, H-5), 6.95 (1H, d, J = 1.2 Hz, H-2);
BC-NMR (100 MHz, CDCly) d: 12.8 (C-9), 40.6
(C-7), 56.1 (3', 5-OCHj), 55.8 (4-OCHj), 55.9
(3-OCH3), 72.8 (C-7), 82.3 (C-8), 105.4 (C-2', 6"),
109.2 (C-2), 110.7 (C-5), 116.2 (C-9"), 118.1 (C-6),
132.6 (C-1), 132.9 (C-1'), 136.1 (C-4), 137.1 (C-8),
147.9 (C-3), 148.8 (C-4), 153.5 (C-3', 5"). LA L %i¥5 55
ek IE 2, e a9 T (H)-AR-(T7S,
8R)-A¥-7-353-3, 4, 37, 5'-PY FHAR JE-8-S MR -4- T K
lifFE 8

A 10: MR, 73 T3 CoaH3007, [ally
—5.9° (¢ 0.46, CHCl3). "H-NMR (400 MHz, CDCL5) &:
132 (3H, d, J = 6.4 Hz, H9), 2.18 (3H, s,
7-OCOCH3), 3.33 (2H, d, J = 6.4 Hz, H-7"), 3.78 (6H,
s, 3/, 5-OCHs), 3.85 (3H, s, 4-OCH3), 3.86 (3H, s,
3-OCHas), 4.43 (1H, dq, J = 6.4, 3.2 Hz, H-8), 5.08~
5.13 (2H, m, H-9"), 5.86 (1H, d, J = 3.2 Hz, H-7), 5.96
(1H, m, H-8'), 6.39 (2H, brs, H-2', 6'), 6.84 (1H, dd,
J =83, 1.2 Hz, H-6), 6.80 (1H, d, J = 8.3 Hz, H-5),
6.88 (1H, d, J = 1.4 Hz, H-2); “C-NMR (100 MHz,
CDCly) &: 14.4 (C-9), 21.2 (7-OCOCH3), 40.5 (C-7"),
56.8 (3', 5'-OCH3), 55.9 (3, 4-OCHs), 72.6 (C-7), 80.5
(C-8), 105.5 (C-2, 6'), 110.2 (C-2), 110.7 (C-5), 115.9
(C-9), 119.3 (C-6), 130.5 (C-1), 133.7 (C-1), 135.7
(C-4"), 137.2 (C-8'), 148.5 (C-4), 148.7 (C-3), 153.4
(C-3',5"), 170.1 (7-OCOCH3). LA Hd 5 ks
— g s A 10 (5)-FR-(TR, 8S)-AY-7-
LA SE-3, 4, 37, 5-DY AR JE-8- S -4 - R TR 2

EY 11 TLEMRY), 757U CyHuOs,
HR-ESI-MS m/z: 367.157 3 [M+Na]", [o]y —10.9°
(¢ 0.06, CH;0H). 'H-NMR (400 MHz, CDCl;) &: 1.04
(6H, d, J = 6.6 Hz, H-9, 9"), 2.34 (2H, m, H-8, &),
3.88 (6H, s, 3, 3'-OCH3), 4.51 (2H, brd, J = 6.6 Hz,
H-7, 7'), 5.62 (2H, s, 4, 4-OH), 6.90 (2H, d, J = 8.0
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Hz, H-5, 5'), 6.93 (2H, dd, J = 8.0, 1.6 Hz, H-6, 6),
6.97 (2H, d, J= 1.6 Hz, H-2, 2’); *C-NMR (100 MHz,
CDCly) &: 12.9 (C-9, 9'), 44.3 (C-8, 8'), 55.8 (3,
3'-OCHj3), 87.3 (C-7, 7'), 109.2 (C-2, 2"), 114.1 (C-5,
5%, 119.3 (C-6, 6'), 134.2 (C-1, 1"), 145.0 (C-4, 4"),
146.4 (C-3, 3" VL -¥df 5 scirapis—5", W
TEWAEY) 11 4 nectandrin B.

Ay 12: MRy, 2> 173X CoHagOs [0}
—4.2° (¢ 0.12, CH;0H). 'H-NMR (400 MHz, CDCls)
5: 1.04 (3H, d, J = 6.8 Hz, H-9), 1.06 (3H, d, J = 6.8
Hz, H-9), 2.34 (2H, m, H-8, 8"), 3.89 (9H, s, 3, 3,
5'-OCHs), 4.53 (2H, t, J= 9.4 Hz, H-7, 7"), 6.66 (2H,
brs, H-2', 6'), 6.91 (1H, d, J = 8.0 Hz, H-5), 6.95 (1H,
dd, J = 8.0, 1.6 Hz, H-6), 6.97 (1H, d, J = 1.6 Hz,
H-2); *C-NMR (100 MHz, CDCl;) 6: 13.0 (C-9), 13.2
(C-9'), 44.2 (C-8), 44.6 (C-8'), 56.0 (3-OCH3), 56.4
(3', 5-OCHs), 87.4 (C-7"), 87.7 (C-7), 103.3 (C-2', 6"),
109.4 (C-2), 114.3 (C-5), 119.4 (C-6), 133.6 (C-1'),
134.1 (C-1), 134.2 (C-4"), 145.3 (C-4), 146.6 (C-3),
147.1 (C-3', 5"y VA -¥od b5 Scikapas— 50, i
TEAEY 12 K (5)-(7S, T'R, 8S, 8'R)-4, 4'- 253,
5, 3= HAEI-7, T-RE AR

wEY) 13: TR Y), 43130 CpuHagOr.
'H-NMR (400 MHz, CDCl;) 6: 0.68 (3H, d, J = 7.0
Hz, H-9'), 1.09 (3H, d, J = 7.0 Hz, H-9), 1.77 (1H, m,
H-8), 2.24 (1H, m, H-8'), 3.87 (6H, s, 3', 5'-OCHj),
3.92 (6H, 3, 5-OCHy), 4.42 (1H, d, J = 9.2 Hz, H-7),
5.11 (1H, d, J = 8.6 Hz, H-7'), 5.47 (1H, s, 4-OH),
5.49 (1H, s, 4-OH), 6.57 (2H, brs, H-2, 6'), 6.64 (2H,
brs, H-2, 6); “C-NMR (100 MHz, CDCl;) 6: 15.0
(C-9"), 15.3 (C-9), 46.2 (C-8'), 47.9 (C-8), 56.4 (3, 5,
3', 5-OCHs), 83.3 (C-7'), 87.6 (C-7), 103.0 (C-2),
103.5 (C-6), 103.9 (C-2', 6), 132.1 (C-1), 132.5
(C-1), 133.9 (C-4"), 134.5 (C-4), 146.9 (C-3', 5",
147.2 (C-3, 5)o VA_E¥od 53k — 5, s
EAEY) 13 4 fragransin Bs.

B 14: FIEA, 5T CoHxOr, [aly
~12.7° (¢ 0.06, CH;0H). 'H-NMR (400 MHz, CDCls)
J: 1.06 (6H, d, J = 6.6 Hz, H-9, 9'), 2.34 (2H, m, H-8,
8"), 3.89 (12H, s, 3, 3-OCH3), 4.51 (2H, brd, J = 6.0
Hz, H-7, 7'), 5.49 (2H, s, 4, 4-OH), 6.67 (4H, d, J =
1.6 Hz, H-2,2, 6, 6'); *C-NMR (100 MHz, CDCl;) ¢:
13.2 (C-9, 9'), 44.4 (C-8, 8'), 56.4 (3, 5, 3', 5'-OCHj3),

87.6 (C-7, 7), 103.4 (C-2, 6, 2, 6"), 133.5 (C-1, 1"),
134.3 (C-4,4"), 147.7 (C-3, 3", 5, 5)o LA_EHdE 5 SCikR
W, %S 14 4 fragransin By .

A 15: TEAMIRY s 7 138 CaHagOss [0]h
~7.7° (¢ 0.28, CHCl3). 'H-NMR (400 MHz, CDCl;) &
1.12 (3H, d, J = 6.4 Hz, H-9), 3.37 (2H, d, J = 6.4 Hz,
H-7'), 3.88 (6H, s, 3', 5'-OCHj3), 3.89 (3H, s, 3-OCHj3),
434 (1H, dq, J = 6.4, 2.7 Hz, H-8), 4.79 (1H, d, J =
2.6 Hz, H-7), 5.11~5.16 (2H, m, H-9"), 5.55 (1H, brs,
4-OH), 5.99 (1H, m, H-8), 6.46 (2H, brs, H-2', ),
6.68 (1H, dd, J = 8.3, 1.2 Hz, H-6), 6.84 (1H, d, J =
8.3 Hz, H-5), 6.97 (1H, d, J = 1.4 Hz, H-2); *C-NMR
(100 MHz, CDCls) &: 12.9 (C-9), 40.7 (C-7"), 56.1
(3-OCHj3), 56.3 (3', 5'-OCHj), 72.9 (C-8), 82.4 (C-7),
105.6 (C-2', 6"), 108.7 (C-2), 114.0 (C-5), 116.4 (C-9),
118.9 (C-6), 132.2 (C-1), 133.1 (C-4'), 136.3 (C-1"),
137.2 (C-8), 144.6 (C-4), 146.6 (C-3), 153.6 (C-3',
5. DL RO 5 ok — 80, Mgtk s 15
4 (—)-enantiomer.

Waw 16: AERAR, 5T CisHy0r [o]h
—60.1° (¢ 0.06, CH;0H). 'H-NMR (400 MHz, CDCl;)
5: 1.13 (3H, d, J = 6.4 Hz, H-9), 3.38 2H, d, J = 6.7
Hz, H-7'), 3.82 (3H, s, 4-OCHj), 3.85 (6H, s, 3/,
5'-OCHs), 3.88 (6H, s, 3, 5-OCHs), 4.34 (1H, m, H-8),
4.79 (1H, brs, H-7), 5.13 (2H, m, H-9'), 5.99 (1H, m,
H-8'), 6.47 (2H, brs, H-2', 6'), 6.54 (2H, brs, H-2, 6);
BC.NMR (100 MHz, CDCly) d: 12.9 (C-9), 40.7
(C-7), 56.3 (3, 5, 3', 5'-OCHj3), 61.0 (4-OCHj3), 73.2
(C-8), 82.3 (C-7), 103.0 (C-2', 6), 105.6 (C-2, 6),
116.4 (C-9"), 133.0 (C-4"), 135.8 (C-4, 1), 136.4
(C-8"), 137.1 (C-1), 153.2 (C-3', 5'), 153.6 (C-3, 5). LA
B SRR S, s e A 16 (-)-
Tr-(TR, 88)-A¥-7-¥23-3, 4, 5, 3", 5'- . AH JE-8-44,
4R

AW 17: TR, 9 138 CoHosOs5 [0l
+9.8° (¢ 0.52, CHCls). 'H-NMR (400 MHz, CDCl;) &
1.12 (3H, d, J = 6.4 Hz, H-9), 3.37 (2H, d, J = 6.7 Hz,
H-7'), 3.86 (6H, s, 3', 5-OCHj), 3.88 (6H, s, 3,
5-OCHj), 4.32 (1H, m, H-8), 4.78 (1H, brs, H-7),
5.11~5.16 (2H, m, H-9"), 5.47 (1H, brs, 4-OH), 5.98
(1H, m, H-8'), 6.46 (2H, brs, H-2', 6"), 6.54 (2H, brs,
H-2, 6); “C-NMR (100 MHz, CDCl;) 6: 12.9 (C-9),
40.7 (C-7"), 56.2 (3, 5-OCHa), 56.4 (3', 5'-OCHs3), 73.1
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(C-8), 82.4 (C-7), 102.8 (C-2, 6), 105.6 (C-2', 6,
116.4 (C-9"), 131.2 (C-8'), 133.1 (C-1), 133.6 (C-4"),
136.4 (C-1"), 137.1 (C-4), 147.0 (C-3, 5), 153.6 (C-3',
5% BLEEE 5 SckaE 80, s e s 17
H(+)-75-(7S, 8R)-A¥-7, 4- I3, 5, 3", 57-PY HI4,
HE-8-LA AR -4 AR 2.

WAEY) 18: WRHEEWARY), 43130 CyHyeOs,
[a] +6.7° (¢ 0.09, CH;O0H). 'H-NMR (400 MHz,
CDCl3) d: 1.40 (3H, d, J = 6.5 Hz, H-9), 1.88 (3H, m,
H-9'), 3.47 (1H, dq, J = 9.4, 6.8 Hz, H-8), 3.89 (6H, s,
3, 5-OCH3), 3.91 (3H, s, 3-OCHs), 5.08 (1H, d, J =
9.5 Hz, H-7), 5.53 (1H, s, 4-OH), 6.12 (1H, m, H-8"),
6.36 (1H, d, J = 15.5 Hz, H-7'), 6.67 (2H, brs, H-2, 6),
6.77 (1H, brs, H-2'), 6.80 (1H, brs, H-6"); *C-NMR
(100 MHz, CDCly) 6: 17.6 (C-9), 18.4 (C-9'), 45.7
(C-8), 55.9 (3'-OCH3), 56.4 (3, 5-OCHj3), 94.1 (C-7),
103.5 (C-2, 6), 109.2 (C-2'), 113.3 (C-6'), 123.6
(C-8"), 130.7 (C-7'), 131.2 (C-1"), 132.3 (C-5'), 133.2
(C-1), 134.8 (C-4), 144.2 (C-3'), 146.5 (C-4'), 147.0
(C-3,5). LA b b5 scmkapos — 8", et s
)18 by (+)-5-HAEIEMA 7 T &

S 30k
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