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Phytochemical Constituents of Actinidia arguta

Joon Ih Whang, Hyung In Moon* and Ok Pyo Zee
Pharmacognosy Lab., College of Pharmacy, SungKyunKwan University, Suwon 440-746, Korea

Abstract — The root of Actinidia arguta was extracted with methanol and the methanol extract
was suspended in H,0 and successively partitioned with n-hexane, CH,Cl,, EtOAc and #-BuOH.
Repeated column chromatographic separation of the EtOAc extract resulted in the isolation of two
flavonoids (compounds 2 and 3) and two triterpenes (compounds 1 and 4) and CH,Cl, extract to
afford three lignans (compounds 5-7). Their structures have been established by spectroscopic
means to be (+)-tormentoside(1), (-)-catechin(2), (-)-epicatechin(3), (+)-uscaphic acid-28-0--D-
glucopyranoside(4), (+)-pinoresinol(5), (+)-medioresinol(6), and (-)-syringaresinol(7).

Key words —Actinidia arguta, (+)-tormentoside, (-)-catechin, (-)-epicatechin, (+)-uscaphic
acid-28-0-B-D-glucopyranoside, (+)-pinoresinol, (+)-medioresinol,” (-)-syringaresinol.
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Fol e AXEE fa =L g B ol
2t FlR, A8, Bk, SRS, B, &, S0,
B2, 14k, RS EIE, PUE, WEESY E¥A
B2 93 dedsiA 29T Yok

NNA polygama)?| NSt FEATANE fruit
gall2RH 20,30,23,24-tetrahydroxy-urs-12-en-28-oic
acid 5 529 triterpenec] £2 EaHYL? callus
tissueZ B} ursolic acid €| 8&¢] 3}§E0] £
HaEoh” d¥ A EREE irdoid enol gluco-
side A€l iridodialogentiobioside®} dehydroirido
dialogentiobiosideE0] #8] By =Y A% 4
AR = §2AES] iridane type®] monoterpene
lactone$] dihydroepinepetalactone 2] 6%¢] 3§-&
o] 7] BudUrt” A arguta)?) AHEATN
A} &= flavonol triglycoside 2 2] quercetin 3-0-B-
D-[2G-0-B-D-xylopyranosyl-6G-O-o-L-rhamnopyra-
nosyl]glucopyranoside} kaempferol analogSe] #2]
BugQa” A eriantha®) BN daucosterol,
ursolic acid, PB-sitosterol3} 2,30,24-trihydroxy-urs-
12-en-28-oic acid, 20,3o-dihydroxy-24-acetyl-urs-12-
en-28-oic acid59] triterpenec] ¥¥ BHiwch
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alom,” Bmajo A= daucosterol, B-sitosterolo]
EHENL, 2639 F7)8Q0] AzoA 2 By
Atk YoM+ kaempferide-7-O-rhamnoside, kae-
mpferide-3-O-rutinoside-7-O-rhamnoside”} £ 1
=Y, o= thake] ascorbic acid(634 mg/
100 g7}t $FEol Yol WA A deliciosas)
I ZHEE= neutral oligosaccharide”} ¥-8] ® ]
Ak 2 9)e] JEOZ= quercetin, kaempferol
59| flavonol triglycoside 5-¢] B3E9eH, 3p-
hydroxy-urs-12-en-28-oic  acid®}  3B,24-dihydroxy-
urs-12-en-28-oic acid 59| triterpeneAd] AJEc] Hx
HAHD B ATME phEe] e dRe 7
B3] ¢t B AFE FAgIgey 1 A
ethyl acetate 3 ZXE triterpene 3}3HE 2%
[(+)-tormentoside, (+)-euscaphic acid 28-O0-B-D-
glucopyranoside]3} catechin 3¥E 2% [(-)-cat-
echin, (-)-epicatechin]& E&I3}¥ 2™ methylene
chloride #3820 2RE & lignan 3}FE 3F[(+)-
pinoresinol, (+)-medioresinol, (-)-syringaresinol]
£ EEtd 2RE #HEA. HMRoERE R
H 729 33E BF Actinidia SN E 2o
HiEE el

Mz o Uy

HENE - F A ALS-S MR (Actinidia
arguta, Actinidiaceae)e 1997 8Yol 2HEx =
FAA A RAE AFEL, A3 A
Foll 27 AlEste] Aol ARSI

2171 R A -F2 2 B8 80 2 TLC 2
column chromatography8 &= EPF &9 A
Z73l9 AT Column packing® silica gel
2 Kiesel gel 60(Art 9385 and 7734 Merck)o.2
70~2303 230~400 meshE AF-313 %, molecular
sieve column chromatography$- packing material
& Sephadex LH-20(Pharmacia)yS ARg-3}5t}. TLC
platex Kiesel gel 60 F254 precoated plate(Art.
5552. Merck)$} RP-18 plateMerck)E AR&-315.2.
™, LPLC% column Lobar-A Lichroprep Si 60
(Merck) column ¥ RP-18 LichroprepMerck)2 A}
|35t WA e 2= 10% H,S0,Gn EtOH)
anisaldehyde H,SO, ¥ 1% KOHA2RE AME-31L
o], UVZ 254, 365nm detection® H3)s}uct, 4
Holl AME3 71715 mp(Gallenkamp melting point
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apparatus), FT-IR(Nicolet model 205 FT-IR spec-
trophotometer), UV lamp(Spectroline(Model ENF-
240C. USA)), UV Spectrophotometer(Shimadzu UV
240 UV-Visible Recording Spectrophotometer), ‘H-
NMR([Varian Unity Inova(500 MHz)], “C-NMR[Va-
rian Unity Inova(125 MHz)], E1-MS(eol JMS-AX
505WA), FAB-MS(Jeol JMS-AX505WA), LPLC(Du-
ramat 80 pump), HPLC(AI Instrument)o]t}.

F& 9 22 - SAME BB 4.2 kgl MeOH
515 ¥ol 71 JeslA 1097 A2olA B8t
o 12} FEIAAeH At g2 At g
MeOHZ F£23(50°C ©]shellA A7 23] ¥h&E
FEIL 2 FE2AL FEAYNA AL FF3
MeOH ext& At} ©] MeOH ext.E AlF &)
#83}d hexane, methylene chloride(5.3g), ethyl
acetate(35 g), n-butanol, water ext.8 LU}

EtOAc ext. 35g 5 25g& F3}d CHCl:MeOH:
water(90:11:1), C:M:W(60:10:1), C:M:W(30:10:1)s}
7o) 4L =7/ RE8HE ARSI eH silica
gel column chromatographyE A1) 57¢] £
o2 Wruth

SIEME 1-#E9 EA extE silica gel chroma-
tographyE 3l 4L olle] £8 5 3 £3E&
530 mgo] ™3l thA] EtOAc:MeOH:water (100:
10:0.3)2 =81 = silica gel column chromatog-
raphyE AAI3l PR ARFoR it o]
2= 13 AB8L RP Sep-Pak®(MeOH:water=1:3,
1:2, L1)E RASte] @y B £ 6lmges &
Atk :

mp: 206~208°C, [o]/°+3.8°(MeOH, c 0.376);
UV A, (MeOH)nm: 217; IR, v__(nujol, cm™):
3300(0H), 1734(C=0), 1640(C=C), 1462, 1378,
1166; MSFAB, 70eV, my/z rel. int): 673
(M+Nal*, 8), 307(27), 289(22), 154(100), 137
(100); *H-NMRG00MHz, pyridine-d,, Sppm): 107,
110, 1.22, 1.26, 1.40, 1.68,(each 3H, s, 6XCH,),
1.083H, d like, /=7.5Hz, CH,, 294(1H, s, H-
18), 3.39(1H, d, /=9.5Hz, H-3), 4.07(1H, m, H-
2), 550(1H, br s, H-12), 6.31(1H, d, J=7.5Hz,
anomeric); ’C-NMR(125 MHz, pyridine-d,, Sppm):
(Table D).

S22 2-Compound 13 BUs z4L AR
de 59 B F 41 BIYE 44880l iEH
A EtOAc:MeOH:water(100:10:0.2)2 §=8uj=
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Table L. *C-NMR data of compounds 1 and 4 (125 MHz,
pyridine-d,)

359

Table II. "H-NMR and “C-NMR data of compounds 2
and 3 (CD,0OD, 500 MHz, 125 MHz)

1 4 2 3
C#

8¢ 3 C# By 3¢ By 3
1 48.48 44.92 2 458d(7.5) 82.15 4.82br s 79.19
2 69.09 68.08 3 399m 67.48 418 m 66.80
3 84.32 81.24 4 252dd(165,85) 2899 2.75dd(17.0,3.0) 2858
4 38.96 40.63 2.86 dd (16.5, 5.0) 2.87dd (17,0, 4.5)
5 56.42 50.72 5 587d(2.0) 157.31 593 d (2.0) 157.30
6 19.51 20.62 6 96.26 95.23
7 33.96 35.45 7 594d(2.0) 156.50 5.96 d (2.5) 157.30
8 41.08 42.74 8 95.01 95.73
9 48.32 50.58 9 156.93 156.67
10 40.30 40.75 10 10022 99.40
11 24.63 26.09 1 131.78 131.59
12 128.80 130.34 2 6.85d(2.0) 115.67 6.99d (1.5) 114.63
13 139.74 141.22 3 145.98 145.08
14 42.60 44.13 4 145.98 145.08
15 29.81 31.15 5 6.77d(8.0) 116.23 6.77d (8.0) 11522
16 26,57 28.08 6 6.73dd(®0,2.0) 11957 681dd 80,15 11872
17 49.08 50.58
18 54.87 56.37
19 73.09 74.59 2 49mgs AU
20 42.60 44.08 mp: 176~178°C, [0].°—4.5°(MeOH, c 0.444);
gé ggig ?,22;7; UV, A, (MeOH)nm: 281, 227; IR, v, (nujol, em™):
23 29,66 3143 3200(0H), 1626(C=C), .1519, 1461,+ 1376, 1284;
24 18.05 24.95 MS(EL 70eV, m/z, rel. int.): 2900M", 45), 271(5),
25 17.16 18.67 139(100), 123(35); '‘H-NMR(500MHz, CD,0D,
gg gg‘; ;22 Sppm): (Table 2); “C-NMR (125MHz, CD,OD,
28 177.43 178.94 dppm): (Table 2). ] )
29 27.46 28.93 &l 3 - Compound 17 T3 FHFL AA
30 19.30 19.42 e she) 28 F o YR 4488g0] Thaied
;, ﬁigg %g} ThA] EtOAc:MeOH:water(100:10:02)8 43 8vj=
3 79:74 81:24 3o silica gel column chromatographyS A gt
q 71.67 73.18 % p-hexane:EtOAc(1:4)E =82 3l silica
&) 79.41 80.93 gel column chromatographyS 33l 2742 E£g2
6 62.77 64.29

3lo] silica gel column chromatographyS 2 A&
3, n-hexane:EtOAc(1:)E F=8vl2 3} silica
gel column chromatographyS 3ale] 27le] 23O
2 YAtk o] F 1 £ thal Sephadex
column chromatography(MeOH)E =33} 47112
2F-Eo 2 Witk 18 &3S n-hexane:EtOAc
1L:48 FE89= 31 silica gel column chroma-
tographys A3l Aat 2)e] AEFoZ w9
om ¥ AEHSE MeOH:water(2:8)S =82
RP Lobar column®® AA|3 Az} v Rty &

2 URdeh o] F 1 #3Fo| ois) Sephadex
column chromatographyMeOH)E F3iate] 47]9]
ABsloz prh 1 AE31E »-hexane:EtOAc
142 =872 3l silica gel column chroma-
tographyS AAI5t] Az} 2719 AEHOE
om ¥ AEFE MeOH:water(2:8)% =4vj&
RP Lobar column®® A3 A} Gatde] 224
4 53mge Ak

mp: 242°C, [0]°-19.4°MeOH, ¢ 0.814), UV,
A MeOH)nm: 281, 229; IR, v, (nujol, cm™):
3200(0H), 1627(C=C), 1463, 1377, 1281; MS(E],
70eV mfz, rel. int): 200M°, 42), 271(3), 139
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(100), 123(35); 'H-NMR(500 MHz, CD,0D, Sppm):
(Table I); “C-NMR(125MHz, CD,0D, &ppm):
(Table II).

SIEE 4 -PUES] BA ext.Z silica gel chroma-
tographyS 3l 42 59 £ F 4pH EYE
175 mgell W3l EtOAc:MeOH:water(100: 10:0.3)
& &892 silica gel column chromatographyE
AAEl 2R ARgom Rt o] & 1 4
E8E Sep-Pak MW(L:DZE BAsld Ha)jo] Fobid
E4 30 mge LUt

mp: 198~200°C, [o]° +4.8°(MeOH, ¢ 0.158),
UV A, MeOH)nm: 210; IR, v, (nujol, cm™:
3375(0H), 1733(C=0), 1620(C=C), 1460, 1377,
1314, 1264, MS(FAB, 70eV, my/z, rel. int): 673
(IM+Nal®, 5), 338(15), 219(8), 154(67), 136(70);
"H-NMR(500 MHz, pyridine-d;, dppm): 0.92, 1.04,
122, 1.26, 138, 1.61 (each 3H, s, 6XCH,), 1.07
(3H, d, j=6.5Hz, CH3), 2.93(1H, s, H-18), 3.77
(1H, br s, H-3), 4.07AH, m, H-2), 5.54(1H, br
s, H-12), 631(1H, d, /=8.0Hz, anomeric); “C-
NMR(125 MHz, pyridine-d;, éppm): (Table I).

SIEHE 5-CH,CL, ext. 53 g n-hexane:EtOAc:
MeOH &£%H¢viE (2:1:0 — 0:10:1) 2802 sil-
ica gel column chromatographyE A3l 672
3oz vhrlen 43 EFolx 1%, 63 £
N 2% SRES 2T MR CHLC, ext.
£ gilica gel column chromatographyE 4l A 8t
22 olle 8 F 41 EHE 428 mgol Uiskd
Al n-hexane:EtOAC(1:1)E REEU=E silica gel
columnchromatographyS Ax]3le] 27)e] AREloz
etk 18 AEEES 80% MeOHE 718kaL 7F
£4 B23IE 131mge 80% MeOHS £Z&7=
reverse-phase column chromatographyE <3}
g &, CHCL:MeOH(60:1)2 F281= 3] silica
gel column chromatographyZ AA|3la] 372 48
Yoz 1Prirh 1 £8YE CHCLEtOAC2:)E
fFrZ8m= sl A} silica gel column chromatog-
raphyE 2A|3l0] wjal Babyd 32 14 mgs LYok

mp: 122°C, [o® +515°(CHCL, ¢ 0.336), UV,
A CHCL)nm: 2812, 243, IR, v, (CHCL, cm™:
3300(0H), 2966, 2869, 1610(C=C), 1516, 1464,
1269; MS(EL, 72€V, m/z, rel. int): 358(M*, 65),
327(10), 163(35), 151(100), 131(33); 'H-NMR
(500 MHz, CDCl, &ppm): (Table 3); “C-NMR
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Table III. 'H-NMR and “C-NMR data of compounds 5
and 6 (CDCI,, 500 MHz, 125 MHz)

5 6

C# 3y 5, C# 3y 3,
1 311~309m 5488 1 3.13~308m 5481
2 474d@40) 8658 2 473°dG0) 8651
4 426~423m 7237 4 430~424m 7230

3.91~3.86m 3.90~3.88m
5 311~309m 5488 5 313~308m 5510
6 474d(40) 858 6 476 d(G0) 8684
8 426~422m 7237 8 429~424m 7256
391~3.86m 3.90~3.88m

1 13365 1 132.82
2 691~680m 10937 2 659s 103.39
3 14743 3 147.84
4 14597 4 134.96
5 691~680m 11500 5 147.84
6 691~680m 11966 6 659s 103.39
1" 13365 1 133,57
2" 691~680m 10937 2" 691-682m 10927
3" 14743 3" 14739
¢ 14597 4" 145.94
5" 691~680m 11500 5' 691~6.82m 11496
6" 691~680m 11966 6" 691~682m 11963
OMe 3.90s 56.68 OMe 3.92" 56.65
391" 57.08

(125 MHz, CDCl,, dppm): (Table ).

81218 6-Compound 59 YT FF& AA
de o9 B2E F 64 BFE 21540 thatd
thA] CHCL:MeOH(10:1)Z #+&8"=E & silica
gel column chromatographyZS AAjale] 57j9] A8
gog et 624 2EFESL CHCL:MeOH
L:1D)E =82 3skd Sephadex LH-20 column-
chromatography® 4313t ¥ n-hexane:EtOAc(1:2)&
AE8E Sl silica gel column chromatography
£ AAs oA 209 AR itk 1A
AH38- yhexane:EtOAc(1:2)2 &892 HPLC
£ s oA 22 E2 9mgs dih

mp: 170~172°C, [0]° +23.8°(CHCL,, c 0.138);
UV, A, MeOHnm: 280, 240, IR, v, (CHCL,
cm™): 3439(CH), 2959(C-H), 2800, 1612(C=C),
1517, 1416, 1273, MS(EI, 70eV, m/z, rel. int.):
388(M* 100), 357(0M*-OCH, 11), 151(54), 137
(36); "H-NMR(500 MHz, CDClL,, Sppm): (Table II);
BC-NMR (125 MHz, CDCl,, 8ppm): (Table II).

8|88 7-Compound 59} Y3 AL AHA
82 oo #F F 64 EYE 2154g0 thstod
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Table IV. 'H-NMR and “C-NMR data of compound 7
(CDCL,, 500 MHz, 125 MHz)

7
c# By 3,
1 311~3.09 m 55.05
2 4.73 d (4.0) 86.77
4 3.92~3.90 m 72.51
430~4.27m
5 430~4.27m 55.05
6 4.73 d (4.0) 86.77
8 3.92~3.90m 72.51
430~427m
L 132.79
2 6.59s 103.38
3 147.85
n 134.99
5 147.85
6 659 103.38
1 132.79
2" 6.59 s 103.38
3" 147.85
1 134.99
5" 147.85
6" 6.59s 103.38
Me 391s 57.07
57.09

A CHCL:MeOHI0:1)E F28vE 3l silica
gel column chromatographyS AA|sle] 571 A%
oz et 628 AEHEL CH,CL:MeOH
(L1)& §=8vlZ 3l Sephadex LH-20 column-
chromatographyE 8% ¥, n-hexane:EtOAc(1:2)
E 8= 8k silica gel column chromatogra-
phyE AAIste thA] 27R9] AFgoz Qi) 2
H ARZS phexane:EtOA(1:2)E f&4u =
HPLCZ A5t wja) B2 22 7mge AUt

mp: 172~174°C, [0]2"-14.1°(CHCL, ¢ 0.178);
UV A, MeOHnm: 272, 244, IR, v, (CHCI,
em™): 3400(0H), 2941, 1619(C=C), 1518, 1463,
1323; MS(EL, 70eV, m/z, rel. int.): 418(M* 100),
387(11), 181(80) 167(65); 'H-NMR(500 MHz, CD
Cl, 8ppm): (Table 4); “C-NMR(125 MHz, CDCl,
dppmy): (Table 4).

SE 12 e By E-=2 10% H,S0,(n
EtOH)o| 9jated Aoz whaE]ion, FAB-MS

361

spectrumo|A] quasimolecular ion peak’} m/z 673
(M+Nal*, 18)2 JelgtZ MS spectrum? ‘H-
NMR 2 PC-NMR@E6C)EFE AL C,H,0,
o7 A

IR spectrumel 4] 44+71(3300 cm™)$} carboxy”|
1734 cm™ol 218 Foi7 #2FA *C-NMR
spectrumol A= 370€] carbinol carbon(69.09, 73.09,
84.32)7 3 7N carboxyl”?] (8177.43) & HX|¥
0]2A%e] carbon(8128.80, 139.74)0] H=H o,
C-12& AAA shift¥] = C-13& 22 shiftd'® 2
o2 Bol o] 3FE-E ursaneA triterpenedS &
% 9t} 'H-NMR spectrume] A = §1.07, 1.10,
122, 126, 142, 16814 671¢] 3% methyl”] 7}
singlet2 #AZEE ol9le] §1.08414 C-30¢ 2F
methyl7]7} doublet(=7.5 Hz)Z #&F o] o] it
Har) w3k 86.31004 J=75Hz2 YERE dou-
blet2 glucose®] anomeric proton© 2 glucose™
BATS BT UYL I 5 YA o] A
EES %5l £ v] compound 12 ursane type
9] triterpene glycosideAdl BIFELYE & F UL
o, 2 FgrRe CH0,282 FHIIYL tor-
mentoside®] 71ERAF} HwF A ME U3}
o] 313HE-S (+)-tormentoside® FAAYTH®

BRHE 2 WA B Ed= 10% H,SO,>Gn
EtOH)ol| ¢jste} ¥z oz wAEgon, MS
spectrum®ll A} molecular ion peak”} m/z 290M")
oA vEken MS spectrums}t 'H-NMR ¥ “C-
NMR(I5C)25E BAH4e C H, 0,02 2453
t}. FeCl, Mg-HCl ¥-gol 930]22" IR spectrum
oA 3200 cm™OH) 1626(C=C), 1519, 1461 %
1376 % 1284 cm™olA 73t Fruls vepE 2o
2 ¥o} compound 2% flavonoiddl 3FELE F
AT 4 9o UV spectrumoliXE catechinol] 7]
o3k= 281nme] FAdo] UeRdth® IR spec-
trumol A& §2.52(dd /=165, 85Hz)S} 2.86(dd
J=165, 50Hz)4| X ABX typeS.Z couplingdte
signalE-g AT F AL, 86.87, 85.94014
meta couplingskiZ )= doublet signal®] FHZE|
t}. 86.73(dd /=8.0, 2.0Hz), 86.77(d, /=8.0), 86.85
(d, J=2.0)014 3X¢ benzene®| proton signalo] ¥
ZFHrk *CNMR datasiME C-30] 867.4891A4
=)o} hydroxyl groupd] EAE BT F AL
carbonyl groupe EAI5A F2-2 & F ULt ol
Aol A 2 [l R4S EREH o]BAL ()
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catechin® 2 3190 E34tel datas} v|wsle]
°l& 3 FAHUGD

SR¥E 32 93 BT EFE 10% H,S0,(n
EtOH)ll 2j3le] F8palo = whlglg)om), MS spec-
trum®lA molecular ion peak’} m/z 290M*") L2
vehton MS spectrum® 'H-NMR % “C-NMR
(150)2F8 A2 C H,0.,9% 33t} Fe
Cl,, Mg-HCl ¥h3-<ll ¥goiled, IR % UV spec-
trum® NMR spectrum2 compound 29} #}-$- &
AF8lct. 'H-NMR spectrum® 84829141 broadgt
singlet3} 64.18°1 A1 9] multiplet®] compound 22
signals# xjo1& Bgom, C-NMR datzoll M C-
29} C-39) chemical shiftgfoll4] compound 29} =}
o7t YT oVl A L [0 FH(-194)S 71
o] B33} 8| w3le] compound 3& (-)-epicatechin®
2 722 ¥ AP

3RME 4= WY By EFE 10% HSOn
EtOH)l 2)3le] Fzbaiom wbaE]Qr), quasimolec-
ular ion peak’} mfz 673((M+Na]*, 18)A Urepd
FAB-MS spectrum? “C-NMR(36C)EHE] A}
CaeH5e0,,2-2 3433t RolA 424171 (3375 em™)
9} carboxyl71(1733 cm™)ll 23t Ftizt BEHY
ok IR 2 NMR spectrum® compound 17} vj-$-
+AF31 compound 2 H=3 ursaned triterpene 3}
e 2389tk 'H-NMR spectrumol A= §
0.92, 1.04, 122, 1.26, 1.38, 161014 671¢] 37
methyl7]7} singlet signalS3} § 1.07914] C-302] 2
F methyl doublet signal(J=65)°] TZ=UcL® =
3 § 6.31(1H, d, /=8.0Hz)olA glucose® ano-
meric proton signals #HAT 4 YAk “C-NMR
spectruml A= 37019 carbinol carbon signal (8
130.34, 141.22)yE°] A=A o] ANEEL &
314 compound 49 F=E euscaphic acid 28-O-
B-D-glucopyranoside® F4 3G 71& F8 3} v
& A3 X2 dXstd o] FFES (+)-euscaphic
acid 28-O-B-D-glucopyranoside® 3= th®

31E 5= WA BT BEFE 10% H,S0Gn
EtOH)o| 2]5led Haloz wAg9 o  molecular
ion peak’} m/z 358MMNZ Wbt MS spectrum®.
2R E24]E C,H,,0,202 93} IR spec-
trumofiA 3300 cm ™ol UElt FthE B3] OH
7t EAES ¢ ¢ th 'H-NMR spectrumelA]
= 3-methoxy-4-hydroxyphenyl groupe] 33 <l
pattern® 24| §6.91~6.80°14 37§} aromatic pro-
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ton signalE3} 83.90914 17§9] aromatic methoxyl
groupl] ¢J¥ signatEe] B2k ®C-NMR spec-
trumelAM= & 10709 signalse] #EHJY 2 F
3-methoxy-4-hydroxyphenyl group®] <& signals
ol¢jel]l §54.88, 86.587 72.37904 39 signalEol
AZE R, o)2ZHE furofuran ring?] EAIE 3
g 5 UA? olde] AZEXE compound 5
3-methoxy-4-hydroxyphenyl groupS ¥gsl= A
F29] furofuran type lignan$! pinoresinol2 7%
3K, [ok(+51.5%) 2 F&8/3<] datas} H] s}
0]Z (+)-pinoresinol® At

U2 62 3w Buy BA= 10% HSO,
(in EtOH))] 93l Fao=z wa=g)on] molec-
ular ion peak’} m/z 388(MNE YEPd MS spec-
trum3} “C-NMR data2%8 ER4E C,H,0,08
23319t} IR spectrumolA] 3439 cm™ollA YERd
58 B8l OH/t &A48L ¢ 4 st 'H-
2 ®C.NMR spectrac A 3,5-dimethoxy-4-hydrox-
yphenyl group®} 3-methoxy-4-hydroxyphenyl group
£ d¥AQ patterngs FFE F ATk 35
dimethoxy-4-hydroxyphenyl group-83.91(6H, s) and
86.592H, s) in 'H-NMR, 857.08, 103.39, 132.82,
13496 and 147.84 in “C-NMR; 3-methoxy-4-
hydroxyphenyl group-63.92(3H, s) and 6.82~6.91
(3H, m) in 'H-NMR, 85665, 109.27, 114.96,
119.63, 13357, 14594, 147.39 in “C-NMR;"C-
NMR spectrum®| 4] aromatic functionalityo] <]3%t
signals ol2lel| §54.81, 55.10, 86.51, 86.84, 72.30
# 7256 59 6719 signale] FEAEHU=H o1& F
3 furofuran ringe] EAE FAHE = AU o3
9 AEZHH compound 6> 3-methoxy-4-hydro-
xyphenyl group® 3,5-dimethoxy-4-hydroxyphenyl
groupS X331 furofuran type lignan® 2 #4313
om, (+)-medioresinole] 71& E&x4ke] NMR data
9} ¢kA3] YAl o FERE (+)-medioresinol
3l TSI

3HE 72 WA BOHEIZ 10% HSOn
EtOH) ) ¢jaled HMoz dhxon, molecular
ion peak’} m/z 418MNE JEPd MS spectrums?}
BCNMR data23E 22441E C,H,0,2 =334
t}h. IR spectrumelX] 3375 cm oM viehd F<h
£ E3l9 OW)7 EA48S ¢ + AUk 'H-
NMR spectrumoiAl= 3,5-dimethoxy-4-hydroxyphe-
nyl group®] AEZ<2I pattern® 24 §6.59°14 aro-



Vol. 31, No. 3, 2000

matic proton singlet peakE3 83.91¢14 aromatic
methoxyl groupoll 9]t signalse] #E=QT}. ¥C-
NMR spectrumoilAe & 12789 signalso] s
Rtk 2 F 3,5-dimethoxy-4-hydroxyphenyl group
o 23t signals o]9]ol| 855.05, 86.77% 72.51904]
3709} signatse] &A= e, ©]& compound 59
furofuran ringoll )8 signalss} wl¢- GALSIRTH2
ol’de] AF=ZHE compound 7 3,5-dimethoxy-4-
hydroxyphenyl group2 E3sle ATz furofu-
ran type lignan$l (-)-syringaresinol® %3},
71E £ datast Vw3l o}2 FAsHP

4 £

MeARActinidia  arguta)®)] ethyl acetate 283}
methylene chloride EEo2XE Fg AL Tt
o 2 725 73390 EtOAc soluble fractionoll
A& (+)-tormentoside, (+)-euscaphic acid 28-0-B-
D-glucopyranoside, (-)-catechin, (-)-epicatechin %
4579 3FEL H51g 2™, methylene chloride
soluble fractionl]l = (+)-pinoresinol, (+)-medio-
resinol, (-)-syringaresinols #&]dle] 22E 9]
TR olE FFPEL Actinidia SINE AL
e 3§HEoln

A A

2 arHAe daddda A719Fd A
(KPRC)9| 71E3A] dvulel osted Fai=on
olell 7 =3yt

IEE

1 o= (1989) It B, 541-542. BFRAL AL

2. Aaiga (1997) I =AFE AFFE /4 7]
2/ GFETA, 19-20. FYE,

3. AHEMCK (1985) FHEEAHTHL, 4487, [ERMEETN
ik, /)MBEE.

4. HEHEE (D). (1970) 18-19.

5. MR G&EERS) (5). (1972) 11-13.

6. Sashida, Y., Ogawa, K., Mori, N. and Yamanouchi, T.
(1992) Triterpenoids from the fruit galls of Actinidia
polygoma. Phytochemistry. 31(8): 2801-2804.

7. Sachida, Y., Ogawa, K. and Yamanouchi, T. (1994)

Triterpenoids from callus tissue of Actinidia
polygoma. Phytochemistry. 2: 377-380.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

363

. Murai, E and Tagawa, M. (1994) Chemistry of iri-

doid monoterpenes and glycosides from Actinidia
polygoma. Koryo. 182: 73-84.

. Sakai, T, Nakajima, K. and Sankan, T. (1980) New

monoterpene lactones of the iridane type from
Actinidia polygoma. Bull. Chem. Soc. Jpn. 53(12):
3683-3686.

Webby, R. E (1991) A flavonol triglycoside from
Actinidia arguta. Phytochemistry. 30(7). 2443-2444.
Huang, C., Li, G., Fan, H., Zhang, Z. and Zhoy, J.
(1986) A new triterpene from roots of Actinidia eri-
anths. Yunnan Zhiwu Yanjiu. 8(4): 489-491.

Li, S, Zhang, S., Li, P (1990) Immunoregulatory
effect of Actinidia kolomikta Oligosaccharide com-
plex. Baigiuen Yike Daxue Xuebao. 16(4): 350-352.
Li, P, Zhang, J., Ma, B., Song, X., Tian, L. and Xiao,
G. (1989) Chemical constituents of Actinidia kolo-
wmikta. Baigiuen Yike Daxue Xuebao. 15(5): 474-475.
Redgwell, R. J., O'Neil, M. A., Selvendran, R. R. and
Parsley, K. J. (1986) Structure feature of the muci-
lage from the stempish of kiwi fruit part II. struc-
ture of the neutral oligosaccharide. Carbohydr. Res.
153(1): 107-118.

Shi, Y., Wang, H. and Ma, B. (1993) Isolation and
identification of triterpenocids from Actinidia arguta.
Zhongeaoyao. 24(7): 386-387.

Daddrell, D. M., Khong, P W, and Lewis, K. G.
(1974) The stereochemical dependence of “C chem-
ical shifts in olean-12-enes and urs-12-enes analysis
to structural assignments. Tetrahedron Lett. 2381.
g, ALt A (1995) BAEREH A4 E
gelae] 22 2 54, B8R, 39(6): 610-615.
Du, H., Zhao, X., Zhao, T., Wang, M., Zhang, Z., Yao,
M. and Yu, S. (1993) Studies on the chemical con-
stituents of the roots of Rosa miltiflora. Acta Pharm.
Sin. 18: 314.

Zapesochnaya, G. G. and Ban, Kovskii A. I. (1971)
Chem. Nat. Compds. 7. 664.

ekt RS, ZYE (1995) WHE $ylo] vz
A8, oFslEA. 39(2): 193-199.

Clark-Lewis, J. W, Jackman, L. M. and Sportswood,
T. M. (1964) Aust. J. Chem. 17: 632.

Nunes, D. S. and Haag (1989) The bark of Dalbergia
monetaria Phytochemistry. 28(8): 2183.

Ao, 22, G5, o)k, ASHE (1999) A%
U 2 AH-2] lignan, 2F5H8)A]. 43(3): 285-288.
Omori, S. and Sakakibara, A. (1974) Mokuzai Gak-
kaishi 20: 388.

(20003 9¥ 6 A4)



