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Lignans from Sorbaria sorbifolia var. stellipila
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College of Pharmacy, SungKyunKwan University, Suwon 440-746, Korea

Abstract — Two lignans, (+)-8-hydroxypinoresinol (compound 1) and (-)-olivil (compound 2), were isolated
together with betulin (compound 3) from the aerial parts of Sorbaria sorbifolia var. stellipila Max.
(Rosaceae). Their structures were charactenized by physicochemical and spectral means.

Keywords [_] Sorbaria sorbifolia var. stellipila; Rosaceae; (+)-8-hydroxypinoresinol, (-)-olivil, betulin.

A (Sorbaria sorbifolia var. stellipila Max.)© Aot % 7]7] —Column packing & silica gel <
6-78ol| 71) Eofl EFAFME o] Il At Kiesel gel 60(230~400 mesh) & A&, TLC
(Rosaceae)ol] &3h= dgagroln A Z RSl (& plate £ Kiesel gel 60 F,, precoated plate & AF-&
FREM)ERsI] 4, efel el ARgsta kP A ek WA eko 2= 10% H,S0,n EtOH) A}
2} 52 AEEAALE-©F cucurbitacin D, FP9} 3% 431910, UVE 254, 365 nm detections 35}
9] flavonoidE H#|H. 1Y% v} glo, Al&4H] St €854 Gallenkamp melting point appara-
= methylene chloride®32] A &E3}8rd R4 tus(uncorrected), 4133 %= Autopol Il automatic po-
£ EXog A¥E A8 lignan SFE 25 larimeter, IR 2 Nicolet model 205 FT-IR spec-
triterpene 3}3ME 158 FElsl 1 +2E @91 ¥ trophotometer & AME3HSITH. 'H-NMR ¥} “C-NMR

AR 7)o olE RustA gt spectrum & Brucker AC 200 spectrometer(200
MHz) £} Brucker AMX 400 spectrometer(400 MHz)
AEYY £, EI-MS spectrum < VG70-VSEQ(VG analytical,
UK) & AH&3te] EHAs3irt.
ABXE -2 APl AHES AT Sorbaria & ¥ 28 A AP A 3ked F

sorbifolia var. stellipila Max. = 19973 6 9] 79 ¥3] 278 the Masle] 1007 AH&elA MeOH
= ool AMEsRe e AHAAL 9 AEL F = 28 2EE, FRAGE0 NN 5A7HY 23]
3] 79 Fol uMAsle] Aol AMgAIon], LA FEAS 7RFsESl] MeOH A4 70g

FEF(WSU-002)2 st oFsttfsh gkt Aol & e, ol FHT 400 miE FEAT| I Y
BHse gk, of wte} 5% 9] n-hexane, methylene chloride, EtOAc

2 n-butanol® 24z} 2314 FE3ho] G
*H =S Pt 2o o] AR Compound 1-—Methylene chloride 92 18g-&

(A3h) 0652-290-1574 (B2) 0652-290-1567 n-hexane : EtOAc : MeOH(3:1:0—5:5:1) & F& &)
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2 silica gel column chromatography & 243} 5
N Egog et 5/ 23 F 3 23 o
&o] silica gel column chromatography(CHCL,: Et-
OAc=2:3)31 57l 2FF 02 Wra, AHEE 45
Lobar column(silicagel, CHClL,: MeOH=15:1) . &
ZAIgE th MeOHZ A A A3t T4 2o} 14
20mg & 23Uk,

(+)-8-Hydroxypinoresinol — mp : 184~185°C, [o]%
+355°%c 0.5 in MeOH), IRv™% cm™ 3410(0H),
EI-MS(m/z) : 374 [M*] (18), 207(28), 151(100), 93
45), 65(49), 'H-NMR(200 MHz, CDCl) 6:7.00~
6.65(6H, m, arom. H), 4.87(1H, d, /=4.9Hz, H-7),
4.84(1H, s, H-7), 4.53(1H, dd, /=8.2, 9.0Hz, H-
9b), 4.05(1H, d, /=9.3Hz, H-9b), 3.98(1H, d, J=
9.3Hz, H-9a), 3.99, 3.97(each 3H, s, OCH,), 3.94
(1H, m, H-9a), 3.120H, m, H-8), “*C-NMRG0
MHz, CDCl,): (Table I)

Compound 2 — Compound 13} FA3t JAH & 7
A 45709 #8 F 59 8 CHCL: EtOAc
(1:5) & &&= silica gel column bchromatograp-
hyE J A8+ reverse phase column(RP-18, MeOH :
H,0=4:6)2% A3 ths MeOHZ ARt} F
A HakAk 14 15mg & It

(-)-Olivil-mp 130~132°C, [a]%’ -108°(c 0.3 in
MeOH), IR v " cm™ 3430(0H), EI-MS(m/z):
376 [M+] (25), 346(18), 239(19), 180(68), 153
(70), 137(100), 'H-NMR@400MHz, CD,0D) &:7.14
(1H, d, /=1.8Hz, H-2), 6.90(1H, d, /=1.7Hz, H-
2), 6.86(1H, dd, /=8.1, 1.8Hz, H-6), 6.73(1H, d,
J=8.1Hz, H-5"), 6.712H, m, H-5, 6), 4.72(1H, d,
J=81Hz, H-7), 3.84(6H, s, OCH,), 3.83~3.80(2H,
m, H-9b, 9b), 3.72(1H, dd, /=114, 5.7Hz, H-
9b), 3.59(1H, d, /=9.2Hz, H-9a), 2.98(1H, d, J
=14.1Hz, H-7b), 290(1H, d, J=14.1Hz, H-7a), 2.29
(1H, m, H-8), “C-NMR(100MHz, CDCL): (Table )

Compound 3 —Compound 13 438 74L& A
x 4 5712 23 F 1 22 i3] n-hexane:
EtOAc:MeOH@B:1:0—10:10: 1) & &8z
silica gel column chromatography & A A]&}o] 4 7}
o A¥FHog Fe). 28 ABFL silica gel
column(n-hexane : THF=4:1) ¥} Lobar column(sili-
ca gel, n-hexane : EtOAc=3: 12 Z F#3}11 MeOH

Table I — "C-NMR spectrum data of compound | and 2

Carbon No. Compound 1* Compound 2°
1 1270 135.4
2 109.3 1115
3 146.7 1485
4 145.4* 146.1
5 1143 115.6
6 119.6 120.8
7 87.8 40.6
8 91.8 82.6
9 74.6 78.0
1 132.4 130.4
2 109.0 115.2
3 146.9 149.0
q 146.0% 1471
5' 114.7 1158
6 119.6 1238
7 85.8 85.9
8 60.0 61.9
9 71.9 60.9

OCH, 55.9 56.0
55.9 56.0

* Recorded at 50 MHz in CDCl,.

® Recorded at 100 MHz in CD,OD.

#Signals corresponding to C-4 and C-4' of compound 1 may be
interchanged.

S _OH

8 4

o S
o S TN N 0cH,

Hrsom ry |;|mOH
¢ 7"‘ 9

W
=0

Fig. 1 - Structures of isolated lignans from Sorbaria sorobifolia
var. stellipila.

2 AdAEe A4 £ 14 15mge AU
3B, 28-Dihydroxylup-20(29)ene (betulin}-mp: 253~
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254°C, IR v M em™ 3410 (OH), 1665, 'H-NMR
(400MHz, CDCl)) 5:4.66 and 4.55(each 1H, d,
J=15Hz, H-29), 3.77 and 3.3l(each 1H, d, J=
10.7Hz, H-28), 3.17(1H, dd, /=112, 4.8Hz, H-
9b), 2.36(1H, m, H-19), 1.65, 1.00, 0.95, 0.94,
0.80, 0.73(each 3H, s, H-30, 27, 26, 23, 25, 24),
BC-NMR(BGOMHz, CDCL): 150.5(C-20), 109.7(C-
29), 78.9(C-3), 60.5(C-28), 55.2(C-5), 50.3(C-9),
48.7(C-18), 47.7(C-17, 19), 42.7(C-14), 40.8(C-8),
38.8(C-4), 38.7(C-1), 37.3(C-13), 37.1(C-10), 34.2
(C-7), 33.9(C-22), 29.7(C-21), 29.1(C-16), 28.0(C-
23), 27.3(C-2), 27.0(C-15), 25.2(C-12), 20.8(C-11),
19.1(C-30), 18.3(C-6), 16.1(C-25), 15.9(C-26), 15.3
(C-24), 14.7(C-27)

- gty

Ape] AR ERE 42 MeOHAAE n-
hexane, methylene chioride, EtOAc % n-butanol
o7 AFEEst] 9 methylene chloride 7H-
B2 silica gel column 2} Lobar column chromato-
graphyS WHE AAEte] 259 lignan ¥ 159
triterpene & ©EEhsivt.

Compound 1< IR spectrum l}A] 3410 cm™ of| A}
OH7} 4TS & & AU, MS spectrume| A=
m/z 374 oA molecular ion peak 7} v}eERstCE. BC-
NMR(DEPT) dataollX]+= aromatic G4 & 146.7
2} 1469ppm 1A 2 719 oxygenated quaternary
carbon peak &, 5132.49} 127.0 ppmellA quaternary
carbon peak & 6119.6~109.0 ppm A 6 7H 2] me-
thine peak 7} 2% o] trisubstituted aromatic ring
o] 2/ = FEE FYHAUT WA carbonS
oxygenated carbon % & llA], §91.8 ppmoiA 171
quaternary carbon, 887.8, 85.8 ppm oA 270 2] me-
thine peak 2 874.6, 71.9ppm 9l 2 7§ 2] methy-
lene peak”} #AH RN, 1 2l 860.0 ppmol A
1 70 2] methine peak 2} methoxy peak & A& EH+
2712] peak’t 855.9 ppmellA] TEElo] furofuran ring
S 7FA 3L Q= lignan3}FEZ oS o)4de]
data ¢} 'H-NMR(‘H-'H COSY) spectrum 2} coupling
constantZ ©]€3}4] compound 18] TFFE F<l3k
A3} (+)-9-hydroxypinoresinolZ F33l3 o, &3

Vol. 43, No. 3, 1999

%22 data o} vt o] & FAICH?
Compound 2 = IR spectrum °l 4] 3430 cm™ o] A
OH7} ZA8-S & F Y3, MS spectrumol A&
m/z 3769141 molecular ion peak’} }EFWTE NMR
spectrum compound 17} "9 FASE g BS]
o9, &x] BC-NMR spectrumol| A 7*H(840.6 ppm)
3} 89 (382.6 ppm) A W2 Zol7t wtow 7
carbon©| methine©] ¢} methylene © 2 }EFSITH
0]71 © 2 compound 2 = compound 1% furofuran
ring?] 3Fo] d7 (D)-olivit® FAstT E34e] =}
8 nlaste] dAEE Gt P
Compound 3 2 10% H,SO,n EtOH) ol 2|3}
wao g dhalg]o) o Liebermann-Burchard testel]
A okd-s- vehdtt IR spectrumelAiE 1665 cm ]
X EA A QI exomethylene C=C% AlEHE= &
peak 7} WERTH, BC-NMR spectrum | 4] 30 71 2]
&4 signale] #HEE T, 'TH-NMR spectrum o 4]
67012] methyl singlet signal 8] %7} VeSO W,
54.66, 4.55 2} 1.65 ppm °| 4] exomethylene X33t
isopropylene function® & FZ%= peaks} FHEFE =
402 Ho} compound 32 lupaner] 2] triterpenoid
FEUS & 7 Ao 71E FAME 2ASE
2 A3} 3B, 28-dihydroxylup-20(29)ene (betulin)
Y=)e2 Belate] compound 39 TEE FAs)
1=

S R )

4 8

GV - (Sorbaria sorbifolia var. stellipila)®] )=
588 JEATE FHoE AGHFT AT
methylene chloride 7MH-5-& t’} o2 2} column
chromatography® A A8t 2% 9] lignanstg-E3 1
%9 triterpenedt3E-S gy, UV IR, MS, 'H-
1l BC.NMR 59 Z}E spectral dataZ o]-§3lo] 3}
=9 72E HHed, O 72E 47 (+)-8
hydroypinoresinol(1), (-)-olivil2) % betulin(3) &=
SREUE. o5 AwPellA] ASeRE F- B
¥ gpgEolct.

HAte| B

{

B =2 7719erATAlBHKPRC) A78]ed ]3]
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