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Studies on the Constituents of Juglans Species. Il New Diarylheptanoids from the Bark of
Juglans mandshurica MAXIM. var. sieboldiana MAKINO

Koichi MAcHIDA, Aiko Suzuki, Yukiko YoaGiasHI, and Masao KIKUCHI

(Received November 20, 2008)

Three new diarylheptanoids, named juglaside A (1), juglanol A 5-O-3-D-xylopyranoside (2) and juglanol B (3)

were isolated from the bark of Juglans mandshurica MAXIM. var. sieboldiana MAKINO. Their structures were

established on the basis of chemical and spectral data.
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T =7 X Juglans mandshurica MAXIM. var.
sieboldiana MakiNo (& 7 )V 2 B} (Juglandaceae) O
FEYy <, dbiEE D S MO INEF OJNFEIZHAET 5
FEERBARTDHY, BREED IHVEDLL Z L®
TE52e056, HLA 2L ZONMOIIRIIAD
FEFE LTERSNTE, LICEESIETH
ko, KEOHHESLLLRITIEHENE 4+ =
TNV IBRORRADEIT I 2 ATV, BEIERER
DRI 5 AFOFH B -7 ~ 71 ViFEhE &
LI MOILEY = HE, Zh 5 O EEIZOWw
T L7z, VA4, sGems, KIS
NBA =73 ORISR IO W TREN L
A, SHOHHRIST) —MANTY )4 F%
HEt§ 5220 TE20T, It bifEEic
DWTHET 5.
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wmRELTHEONLE., T NIEEaEiE (HR)-
FAB-MS |2 & 1) CyH30,0 & P58 &7z, 'H-NMR
ARZ MVTIE, 2O 3IBEBHRANCEY Y TO by
[645.56 (1H, d,J = 2.2 Hz, H-2'), 6.60 (1H, dd, J =
8.1,2.2 Hz, H-6'), 6.72 (1H, d, J = 8.1 Hz, H-5'). 6y
6.87 (1H,dd,J =8.1,1.7 Hz, H6"),6.94 (1H,d,J =
8.1 Hz, H-5"), 7.04 (1H, d,J = 1.7 Hz, H-2") ], #ED
T Ay ra by [oy424 (1H,d,J = 7.8 Hz,
H1"], 1o+ Fy 2F> 70 by [6y4.11
(1H, dd, J = 83,24 Hz, H2)], 1D * k¥ ¥4k
[613.76 (3H,s, 3"-OCH;) ] BL 5D XF L~
ZFa sy ZFV [6y1.53 (2H, m, Hy-5), 1.73
(2H, m, H-6), 1.99 (2H, m, Ho-4), 2.70 (1H, dt, J =
13.0, 6.6 Hz, H-7,), 2.79 (1H, dt, J = 13.0, 6.6 Hz, H-
7s), 2.98 (1H, dd, J = 15.2, 2.4 Hz, H-1,), 3.05 (1H,
dd, J = 15.2, 8.3 Hz, H-1) ] 2@l &7z, 13C-

Fig. 1. The Main HMBC Correlations of 1, 2 and 3

Heavy lines indicate partial structures inferred from 'H-'H COSY.
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NMR AXZ7 MVTIE, 6c2124 127 b ANV EK=
WH =Ry &L 26 KON =R v 7 FVHEH
&, b7 MERS, FVvaET = [0
103.1 (C-1™), 75.0 (C-2"™), 77.8 (C-3"), 71.5 (C-
4'"), 78.1 (C-5"), 62.7 (C-6")] DIFAEDRER S 1L
72. 'H-'H shift correlation spectroscopy ('H-'H
COSY) B X 0¥ 'H-detected heteronuclear multiple
bond correlation (HMBC) A X% b VI & b &AL
EYOFHEEERET L2 2 A, Fig 1 IIRTH
M2 ens, KMEEWITERKY 7 =

ZNI—=F VRO YT ) =V ANTF ) A NEHER
Thb I EDERS N, REEWITIE, 27D H
IEFZ Y 74 —oftlz, 278 b YIEEHZ LD,
3 A NFTIEB XU 7O k22 NOE HyE %
AN, BIIXNVEBUEO 26 7T b DL 7 b
fiEAS 5.56 ppm & EREH IZFRO SN B 2 &5
FIUTFTA4—=DHFELTVE, 22T, FFmEMtF
FVTA—RPETHHWT, 1 OBERINAKDHT
Bonsz7 7 ) 3y (1a) O circular dichroism (CD)
AN PVEAIELZEZA, Fig 212RT X9 %

25

20}

@aonw) [\

Mol. CD

-20

Ac-432 |

\ (205 nm)
-40

AV
50 . i
200 250

L
300 350

Wavelength [nm]

Fig. 2. CD Spectrum of 1a (MeOH)

1 :R'=p-D-Glep, R>=H
la : R'=R2=H
1b : R'=H, R2=CH,

HsCO
(B)-(+)-Galeon
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+1043 QO
+ 54.0

HaCO™ =516 4 r=(9-MTPA
1d: R=(R)-MTPA

Fig. 3. Result with the Modified Mosher's Method for 1c
and 1d

The & values are in Hz (&g — o at 400 MHz)

Iy b URhE [Ae +3.78(282 nm), +19.4(229 nm).
—432(205 nm) ] @SN/, TN E Chart 112
L7t i BE M O FMRIRY 7 2 = v o —
TNVRDOTT )=V ~NT 5 )4 NTHhAR(+)-
galeon [Ae +6.6 (280 nm), +38.5 (228 nm). —
674 (203nm)] ¥ LB LAL AL KL
WHLZENL, WX TY T4 —IEREE L E
Eh7 [SE®E : Ae —35 (283 nm), —9.8 (241
nm). +13.4 (218 nm)]. ¥ 2 {7 DO HaxFELE 12D W
TlE, 1a % (trimethylsilyl)diazomethane T X F )V
L Z247\V 1b 1I235E#, S E Mosher i 9 12X V)
L7z, TORRE, Fig 3IIRTHEIELNL
ZEnS, 2RI REETH D Z LEDFER I N,
DbEor—=sn26, RMeagWwid 1AL dE L7,
B, Sonbit, T av ISV IORPL1 &
Fl— O HigE = A3 2080 dE GRS
WEoRE) © LTWDHAH, NMR AXZ hb, HEIC
'HNMR A7 MV OALSE Y 7 MEDPR R A Z L
5, L&MW1 #7212 juglaside A &% L7-.
L&t 213, HWHEEE —25.0° (MeOH) o4,
AR E L TR LM, 4F3L HR-FAB-MS 12 &
) CyHssOy & P58 SN2, 'HNMR AX 27 h LT
X, 2HMlo3BEIENCE 7O Y [646.63 (1H,
dd, J = 8.1, 1.8 Hz, H-6"), 6.70 (1H, d, J = 8.1 Hz, H-
5'),6.78 (1H,d,J = 1.8 Hz, H-2'). 64 6.57 (1H, dd,
J=8.1,18Hz H6"),6.67 (1H,d,J = 8.1 Hz, H5"),
6.74 (1H,d,J = 1.8 Hz, H2") ], DT/ A1) v 7
7ua bk [64420 (1H,d,J =73 Hz, H-1") ], 2
oA by %% (64381 (3H, s, 3"-OCH;), 3.82
(3H,s,3-0OCHy) ] BLU 2Dt F 2F> 70
k> [643.63 (1H, m, H-5),3.74 (1H, m, H-2)] %%

Bl X7z, BC-NMR A~X27 MV TlE, £k
27 MERS, ¥ u¥T ) — 2 [6.1043 (C-
1", 75.3 (C2"), 78.1 (C-3"), 71.4 (C-4"), 67.0
(CB")] ODHEEDFER SN, $72, 2HO3E
PR BIIA N TR oMz, 21
DFFTRAF Y [6:783 (C2),79.9 (C5)], 51l
DAFL Y [6:308 (C4), 322 (C7),32.7 (C3),
38.1 (C-6),44.7 (C-1)] 1 —FK ¥ ¥ 7 F V@il
XNz, HAHCOSY 2 &) 7o b v oA
LA, 2MOFF I AFVERE SO X
FLUEHS % B n-NTF VDRSS DR
ahie. D EoZ e R {EEWITHERB O Y 7
= NT 5 )4 FIHERTH L Z EPHEES N
72. 'H-detected heteronuclear multiple quantum
coherence (HMQC) 2k h7arr e h—Kro
JRIE A AT\, HMBC |12 & ) Z 16 o s % f g
L72& 2%, Fig. LITRTHMPHERE S Nz, Dk
DARY MVT =505, KIEEWOFHEET 2
A &P L, juglanol A 5-O-3-D-xylopyranoside & #
L7z B, 2B X5 M OMKEEICDWT
B ED72ORET H I LITTE eh o7,
L& 31, HhedtE —12.1° (MeOH) O 5
kL LTHESN. 5F31E HR-ELMS 12 X
) CooHoOs & TRE S 72, THNMR AX 7 F VT
X, 3\ Er 7oy [64660 (1H,dd, J
= 8.1, 1.8 Hz, H6"), 6.68 (1H, d, J = 8.1 Hz, H-5"),
6.75 (1H,d,J = 1.8 Hz, H2") ], /%7 2 @iz~ ¥
»7u by [646.69 (2H,d, J = 8.8 Hz, H-3', 5'),
7.06 (1H,d,J=88Hz H-2',6")], 1D X k¥
# [643.81 (3H,s,3"-OCHy) ] BLXU3MHD L F
YAFr7ua by [64359 (1H, ddd, J = 84, 5.1,
2.9 Hz, H-2), 3.66 (1H, ddd, J = 8.4, 4.8, 2.9 Hz, H-
3),3.77 (1H, m, H-5) ] A & 472, BC-NMR A
RZ MVTIE, 3EOFFT AF > [670.7 (C-
5),73.0 (C-3),765 (C2)] BLXUT 4D AFL »
[6¢32.4 (C-7),39.7 (C-1),40.8 (C-6),41.0 (C-4)]
L 1ITARDA =K v 7 FIVAEH SN,
H-'H COSY, HMQC B &£ O° HMBC |2 £ V) 3 O [fi
Mg E et L7z 2 A, Fig 1 IRTHBEI RS
N7z s, RMEEWIEEIRMO D7) =LA
¥ A4 RTHhHDHINERE L. /LEW 3 T HE
iz, 245, 3HLB L OB M OMIKEEIZDOWT
METAHAI LI TE LD o7, ALEWI LEFH—D
SRS AT LAY CERE (Rhoiptelea
chiliantha) D5 [rhoiptelol C (28, 39
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Table 1. *C-NMR Chemical Shifts of 1, 1a, 2 and 3 (CDs0OD)

1 1a 2 3
1 35.0 37.8 44.7 39.7
2 82.7 77.2 73.8 76.5
3 212.4 2114 32.7 73.0
4 44.1 39.9 30.8 41.0
5 20.5 20.7 79.9 70.7
6 28.4 28.4 38.1 40.8
7 36.9 36.5 32.2 32.4
1 129.0 126.4 132.0 131.4
2! 115.7 1175 114.2 131.4
3 149.5 147.7 148.8 116.08
4 145.2 145.8 145.9 156.7
5' 117.2 115.24 116.09 116.08
6' 124.3 124.7 123.0 131.4
1" 141.4 140.3 135.5 135.3
2" 116.4 115.15 113.3 113.2
3" 154.0 151.6 148.8 148.9
4" 145.7 145.9 145.4 145.5
5" 125.3 125.1 116.07 116.13
6" 124.0 120.5 121.9 121.8
OCHs; 56.9 55.7 56.4 56.4
1 103.1 - 104.3 -
2" 75.0 - 75.3 -
3" 77.8 - 78.1 -
4" 71.4 - 71.4 -
5 78.1 - 67.0 -
6" 62.7 - - -

BLOBSEE)] ¥ SNTWBD, HhEtEOME
(—24.0°, MeOH) ®° NMR A-X7 b, %5|2 H-
NMR A2 MVOALFEY 7 MEW S &8 D, L
7235 TARALEW 1E rhoiptelol C @ 2, 3, 5 AL IZBE 9
LAUREMREEEINDLZ S, {LEW3 %
7212 juglanol B & g4 L 72,

X B 0O

B EE 1X H A% DIP-360 B, UV ZAX2 b Vi
Beckman DU-64 B! % ffi F§ Lifll % L 72. FAB-MS (&
HARFE T IMS-DX 303 Bl Z il L, FAB-MS &~ b
Vw7 212702 ) Y HWilllE L7 H-B X
Y BC-NMR A} %7 h Vi, HZAEF JMN-LA 400
1 (1H: 400 MHz, 13C: 100 MHz) % L, PHEHE
HEW)E 12 tetramethylsilane % WV CHll%E L 72, 1L
¥ 7 M ofE (ppm) T/HRL, #eEEH (1) &

Hz T# L7 (B&EE © s = singlet, d = doublet, t =
triplet, dd = double doublet, ddd = double double
doublet, m = multiplet, br = broad). CD A~X%Z kv
EHARGEJ720 2 HWCHlE L7z, #7470
~ N7F 74 —I213, Kieselgel 60 (Merck, 230 —
400 mesh), Sephadex LH-20 (Pharmacia) % fiH
L7, TEEBE 79~ 757 14— (prep.
HPLC) |21 Tosoh HPLC System % fi [ L 7.

oEE RHEESPEHANTRELLZA=Z VIO
Bz 5.0 kg # MeOH T=im THiti L, 156517
MeOH = ¥ Z % CHCl;, Et;0, AcOEt, n-BuOH,
HoO & RIS/ L7z, 135 4172 AcOEt 1 ¥ %D
(385g) O—#f (80g) VAT VAT LT
<+ 7974 — (CHClMeOH-H:0 {if) 2L 7
W L7z (frs. 1 — 7). Fr. 4 % prep. HPLC
[column, TSKgel ODS-120T (7.8 mm i.d. X 30 cm);
mobile phase, MeOH — H,O (1 : 2); flow rate, 1.5
mL/min; column temperature, 40°C; detector, UV
(at 206 nm) ] CTHEE L, {LEW1 (1560 mg), 2
(24mg) BXU3 (1.5mg) %1372,

Juglaside A (1) : EHTEH K, [a]) +4.1° (c =
0.49, MeOH). UV A yax (MeOH) nm (log € ): 279
(3.71), 205 (4.54). FAB-MS "/,: 527 [M+Na]*. HR-
FAB-MS "/,: 527.1923 ([M+ Na] ™", Caled for
CssH32010Na; 527.1893). CD (¢ = 7.13X 1075 M,
MeOH) Ae (nm): +7.12 (281), +32.7 (228), —58.1
(205). 'H-NMR (400 MHz, CD;OD) 6 : 1.53 (2H,
m, H,-5), 1.73 (2H, m, H,-6), 1.99 (2H, m, Ho4),
2.70 (1H, dt,J = 13.0, 6.6 Hz, H-7,), 2.79 (1H, dt, J
= 13.0, 6.6 Hz, H-Ty), 2.98 (1H, dd, J = 15.2, 2.4 Hz,
H-1,), 3.05 (1H, dd, J = 15.2, 8.3 Hz, H-1y), 3.61
(1H, dd, J = 11.7, 5.4 Hz, H-6",), 3.76 (3H, s, 3"-
OCHs), 3.81 (1H, dd, J = 11.7, 2.0 Hz, H-6""), 4.11
(1H, dd, J = 8.3, 2.4 Hz, H-2), 424 (1H,d, J = 7.8
Hz, H-1"), 556 (1H, d, J = 2.2 Hz, H-2'), 6.60 (1H,
dd, J = 8.1,2.2 Hz, H-6'), 6.72 (1H, d, J = 8.1 Hz, H-
5'),6.87 (1H,dd,J =8.1,1.7 Hz, H6"), 6.94 (1H,d,
J=8.1Hz H5"),7.04 (1H,d,J = 1.7 Hz, H2"). *C-
NMR (100 MHz, CDsOD): Table 1.

L& 1 OBERIMAKSH 1 (8.0 mg) % 0.2
mol/L FEf - BEEE - b ) 7 L 4% M (pH 4.4) 15
mL 2% 2 L, cellulase (10 mg, Sigma) % iz
37°CT 5 HM#EHE. RIS % Et,O CTHil: LR,
prep. HPLC [column, TSKgel ODS-80TM (6.0 mm
i.d. X 15 cm); mobile phase, MeOH — H,O (1 : 1);
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flow rate, 0.8 mL/min; column temperature, 2= i;
detector, UV (at 205 nm)] (2 & W #EEZ TV, 7
79 aria (40mg) %47z, EEEHE, (o)
—50.0C (¢ = 0.16, MeOH). UV A 1 (MeOH) nm
(log €): 278 (3.50), 220sh (4.00), 205 (4.30). CD
(c=7.13X10"5M, MeOH) Ae (nm): +3.78 (282),
+19.4 (229), —43.2 (205). FAB-MS "/.: 343 [M+
H]*. HR-FAB-MS "/.: 343.1520 ([M+H]"*, Calcd for
C20Ha305; 343.1545). 'TH-NMR (400 MHz, CDCl;) ¢ :
1.16 (1H, m, H-4,), 1.45 (2H, m, H-5,, H-64), 1.69
(1H, m, H-55), 1.86 (1H, m, H-65), 1.93 (1H, ddd, J
=17.3, 11.7, 5.6 Hz, H4g), 2.58 (1H, ddd, J = 12.9,
10.1, 4.7 Hz, H-7,), 2.83 (3H, m, Ho-1, 2-OH, H-Ts),
3.62 (3H, s, 3"-OCH;), 4.08 (1H, br s, H-2), 5.75
(1H, br s, 4-OH), 5.83 (1H, d, J = 2.2 Hz, H-2'), 6.72
(1H, dd, J = 8.1, 2.2 Hz, H-6'), 6.83 (1H, d, J = 8.1
Hz, H-5'), 6.85 (1H, dd, J = 8.5, 2.0 Hz, H-6"), 6.86
(1H,d, J = 2.0 Hz, H-2"), 7.20 (1H, d, J = 8.5 Hz, H-
5'"). BC-NMR (100 MHz, CDsOD): Table 1.

L& 1a ® A F V4t 1a (4.0mg) ® MeOH %
i (2 mL) 2, (trimethylsilyl) diazomethane ®
hexane {1 (2.0 M¥EW, 1.0mL) 2z, 2H
MR, DD % T T i fE 2, FRA % prep.
HPLC [column, TSKgel ODS-80Tm (6.0 mm i.d. X
15 cm); mobile phase, MeOH — H;0O (3 : 2); flow
rate, 0.8 mL/min; column temperature, Z ii;
detector, UV (at 206 nm)] TH# L 1b (3.5 mg)
AR7o. HESEAR K, FABMS 7/ 357 [M+H]*.
HR-FAB-MS ™/,: 357.1700 ([M+H]*, Calcd for
Co1Hy505; 357.1702). 'H-NMR (400 MHz, CDCl;) ¢ :
1.27 (1H, ddd, J = 17.6, 10.7, 2.2 Hz, H-4,), 1.43
(1H, m, H-6,), 1.57 (1H, m, H-5,), 1.84 (1H, m, H-
5s), 1.92 (1H, m, H6),2.20 (1H, ddd,J = 17.6, 11.5,
6.1 Hz, H-4p), 2.60 (1H, ddd, J = 12.9, 10.7, 4.9 Hz, H-
74), 2.88 (1H, m, H-75), 2.93 (2H, m, H,-1), 3.70
(3H, s, 3"-OCH3), 3.95 (3H, s, 4-OCH;), 4.08 (1H, br
s,H2),5.68 (1H,d,J =22 Hz H-2"),6.73 (1H, dd, J
= 8.1, 2.2 Hz, H6'), 6.81 (1H, d, J = 8.1 Hz, H-5'),
6.85 (1H, dd, J = 8.1, 1.7 Hz, H6"), 6.91 (1H,d,J =
1.7Hz, H2"), 7.14 (1H,d,J = 8.1 Hz, H-5").

L& 1b ® (R) B £ O (S)-MTPA = A 7V {t
1b (12mg) #¥ VY (50 xL) IZHEDL, (R)-
(—)- MTPA chloride (20 xL) #fz CT=imT1H
WE. Zo0f, 3- (dimethylamino) propyl]amine
(1.0 L) &Nz, 10 7 WHE %, SO % 8L i

fii L CHCl; i, CHCl; A #6122\ T prep.
HPLC [column, TSKgel ODS-80TM (6.0 mm i.d. X
15 cm); mobile phase, MeOH — H,O (3 : 1); flow
rate, 0.8 mL/min; column temperature, 35C;
detector, UV (at 205 nm) ] 12 & DIFEZITV, (9)-
MTPA =27 )V 1c (1.0 mg) %7z, (S)-(+)-
MTPA chloride & H WA D#HAIEIZ L D, 1b
(1.2mg) 75 (R)-MTPA T A7 )V1d (1.0 mg)
7.

1c | ESIEF K, FAB-MS "/, 595 [M+Nal*.
IH-NMR (400 MHz, CDCl;) ¢ :1.10 — 1.92 (6H, m,
H.-4, 5, 6), 2.46 (1H, ddd, J = 13.2, 12.7, 5.9 Hz, H-
7»), 2.82 (1H, m, H-75), 3.16 (1H, dd, J = 16.1, 7.8
Hz, H-1,), 3.20 (3H), 3.50 (3H, s, 3"-OCH3), 3.59
(1H, br d, J = 16.1 Hz, H-13), 3.96 (3H, s, 4-OCH),
5.16 (1H,dd,J = 7.6, 1.2 Hz, H-2), 5.63 (1H,d, J =
2.0 Hz, H-2'), 6.58 (1H, dd, J = 8.3, 2.0 Hz, H-6"),
6.75 (1H, d, J = 2.0 Hz, H-2"), 6.76 (1H, d,J = 8.3
Hz, H-5'), 6.80 (1H, dd, J = 8.1, 2.0 Hz, H-6"), 7.00
(1H, d, J = 8.1 Hz, H-5"), 7.17 — 7.38 (5H).

1d S IEAS K, FAB-MS ™/, 595 [M+Nal*.
1H-NMR (400 MHz, CDCl;) 6 : 1.50 — 1.92 (6H,
m, Ho-4, 5, 6), 2.63 (1H, ddd, J = 13.2, 9.0, 4.1 Hz,
H-7,), 2.83 (1H, ddd, J = 13.2, 5.3, 5.1 Hz, H-7s),
3.03 (1H, dd, J = 15.6, 7.8 Hz, H-1,), 3.13 (3H),
3.32 (1H, br d, J = 15.6 Hz, H-13), 3.72 (3H, s, 3'-
OCH3), 3.91 (3H, s, 4-OCHs), 5.21 (1H, dd, J = 7.6,
1.7 Hz, H-2), 5.70 (1H, d, J = 2.2 Hz, H-2'), 6.48
(1H, dd, J = 8.3, 2.2 Hz, H-6'), 6.68 (1H, d, J = 8.3
Hz, H-5'), 6.84 (1H, dd, J = 8.1, 1.7 Hz, H-6"), 6.88
(1H, d,J = 1.7 Hz, H2"), 7.14 (1H, d, J = 8.1 Hz, H-
5'),7.36 — 7.47 (5H).

Juglanol A 5-O-3-D-xylopyranoside (2) . 547
*, [a]f’ —25.0° (¢ = 0.10, MeOH). UV A ax
(MeOH) nm (log € ): 280 (3.88), 221 (4.23), 203
(4.74). FAB-MS "/.: 509 [M+H]". HR-FAB-MS "/.:
509.2452 ([M+H]*, Caled for CosHsrOy0; 509.2387).
'H-NMR (400 MHz, CD;OD) ¢ : 1.42 (1H, m, H-
34), 1.60 (2H, m, H-3, H-4,), 1.72 (3H, m, H-45, H,-
6), 2.58 (2H, m, H,-7), 2.64 (2H, m, Hx-1), 3.63
(2H, m, H2", H-5",), 3.49 (1H, ddd, J = 9.2, 8.8,
5.2 Hz, H-4"), 3.63 (1H, m, H-5), 3.74 (1H, m, H-2),
3.81 (3H, s, 3"-OCH3), 3.82 (3H, s, 3-OCHs), 3.82
(1H, m, H-5""s), 4.20 (1H, d,J = 7.3 Hz, H-1""), 6.57
(1H, dd, J = 8.1, 1.8 Hz, H-6"), 6.63 (1H, dd, J = 8.1,
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1.8 Hz, H-6'), 6.67 (1H, d, J = 8.1 Hz, H-5"), 6.70
(1H, d, J = 8.1 Hz, H5'), 6.74 (1H, d, J = 1.8 Hz, H-
2'"), 6.78 (1H, d, J = 1.8 Hz, H-2'). 3C-NMR (100
MHz, CD;0D): Table 1.

Juglanol B (3) : #EATERK A, [a]h —12.1° (c =
0.17, MeOH). UV 2 ax (MeOH) nm (log e ): 278
(3.60), 223 (4.08), 203 (4.35). EI-MS ™/.: 363
[M]*. HR-EI-MS "/.: 362.1738 ([M]*, Calcd for
CaoHa606; 362.1729). 'H-NMR (400 MHz, CD;0D)
o:1.71 (4H, m, H,-4, H,-6), 2.55 (1H, ddd, J =
13.9, 10.0, 6.4 Hz, H-7,), 2.62 (1H, dd, J = 14.0, 8.4
Hz, H-1,), 2.65 (1H, m, H-75), 2.78 (1H, dd, J =
14.0, 5.1 Hz, H-13), 3.59 (1H, ddd, J = 8.4, 5.1, 2.9
Hz, H-2), 3.66 (1H, ddd, J = 8.4, 4.8, 2.9 Hz, H-3),
3.77 (1H, m, H-5), 3.81 (3H, s, 3"-OCH;), 6.60 (1H,
dd,J = 8.1, 1.8 Hz, H-6"), 6.68 (1H,d,J = 8.1 Hz, H-
5"), 6.69 (2H, d,J = 8.8 Hz, H-3',5'), 6.75 (1H, d, J
= 1.8 Hz, H2"), 7.06 (2H, d, J = 8.8 Hz, H-2', 6).
BC-NMR (100 MHz, CD;0D): Table 1.

3 B AKWFFEI2H 720, NMR B X U Mass
A7 MVERGE L TWi72 W RS ugse
¥ —OEHBEE—, MAREZ MERICEHVLET.

REFERENCES

1) Machida K., Matsuoka E., Kasahara T., Kikuchi M.,
Chem. Pharm. Bull., 53,934 — 937 (2005).

2) Morihara M., Sakurai N., Inoue T., Kawai K., Nagai M.,
Chem. Pharm. Bull., 45, 820 — 823 (1997).

3) Jiang Z-H., Tanaka T., Inutsuka C., Kouno I., Chem.
Pharm. Bull., 49, 737 — 740 (2001).

4) Ohtani I., Kusumi T., Kashman Y., Kakisawa H., J. Am.
Chem. Soc.,113,4092 — 4096 (1991).

5) Kim S-H., Lee K-S., Son J-K., Je G-H., Lee J-S., Lee C-
H., Cheong C-J., J. Nat. Prod., 61,643 — 645 (1998).

6) Jiang Z-H., Tanaka T, Hirata H., Fukuoka R., Kouno 1.,
Phytochemistry, 43, 1049 — 1054 (1996).



