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Isolation of Grb2-Shc Interaction Inhibitory Compounds
from the Leaves of Eucommia ulmoides O.
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Abstract -The MeOH extracts obtained from the leaves of Fucommia ulmoides
were solvent-fractionated with EtOAc, m-BuOH, and H,O, successively. From the
EtOAc extract showing Grab2-She inhibitory activity, a flavonol and a lignan com-
pounds were isolated through repeated silica gel column chromatographies. By in-
terpretation of several spectral data and adaptation of acetylation method, the
chemical structures of the compounds were determined as 5,7,3 4 -tetrahydroxy-
flavonol (quercetin), and 4,4'.8 9-tetrahydroxy-3,3-dimethoxy-7,9"-cyclolignan
{(-)-olivil}, respectively. The compounds exhibited ICs values in Grb2-She inhibi-
tory activity to be 93 and 210 umole/!, respectively.

Key words - Fucommia ulmoides: lignan: olivil: flavonol; quercetin; Grb2-She in-
teraction inhibitor.
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EtOAc %Z2(EUE) silica gel(200 g) col-
umn chromatography(CHCl;-MeOH=15:1—
10:1 - 71— 518 AAI8HA, 45 mi¥ 3319
o}, ZF B3 9L TLC(CHCl-MeOH=8:1)& &<13}
o fA Eg7lEl Faka, wEE oo £HE
(EUEI~EUE4) < 4. 21 % 284 £ (EUE
22 2RE A silica gel(120 g) column chro-
matography (CHCl;-MeOH=10:1 - 7: )& °| &
3t el AE3(EUE2-1~EUE24)S 4t
TLC AN ¥ SAEF 7t S o Aoz &
A= 25 AR (EUE2-2) 2 25E A silica

gel(50 g¢) column chromatography(CHCly-
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MeOH=10:1—8:1)3t4 lignan 33& {1, (-)-
olivil}-& 763 mg £, AAIsA .

(-)-Olivil(1, 4,4".8",9-Tetrahydroxy-3.3"-di~
methoxy-7,9"-cyclolignan): A white powder
(EtOH), mp 122-123T¢, (alp -24.9° (¢=1.12,
MeOH). IRv(KBr, cm™) 3370, 1612, 1520, 1280,
1210, pos. FAB/MS (m/z) 377 (M+1, CyHyOx
+1)", '"H-NMR(400 MHz, pyridine-d; ) 7.60
(1H, d, J=1.7 Hz, H-2), 7.34(1H, dd, J=1.7,
7.9 Hz, H-6), 7.30(1H, d, J=1.9 Hz, H-2),
7.20(1H, d, J=7.9 Hz, H-5), 7.19(1H, d, J=
8.0 Hz, H-5"), 7.17(1H, dd, J=1.9, 8.0 Hz, H-
6"), 5.30(1H, d, J=8.3 Hz, H-7), 4.34(1H, d,
J= 9.4 Hz, H-9'a), 4.32(1H, dd, J=6.0, 11.0
Hz, H-9a), 4.24(1H, d, J=9.4 Hz, H-9'b),
4.21(1H, dd, J=6.4, 11.0 Hz, H-9b), 3.82,
3.77(each 3H, both s, -OMe), 3.54(1H, d, J=
13.5 Hz, H-7'a), 3.38(1H, d, J=13.5 Hz, H-
7b), 3.00(1H, br. d, J=5.6 Hz, H-8). “C-
NMR(100 MHz, pyridine-ds, &) 148.38(C-3),
147.92(C-3"), 147.07(C-4), 146.19(C-4"), 135.
05(C-1), 129.67 (C-1"), 123.50(C-6"), 120.12(C-
6), 115.80(C-5), 115.68(C-5"), 114.94(C-2),
111.08(C-2), 84.54 (C-7), 81.76(C-8), 77.65
(C-9), 60.23(C-9), 55.62, 55.61(-OMe), 49.58
(C-8), 40.30(C-7").

g TLC Aol AR 71838 S o g4
2 WalEl= EUE2-3 282 25 H silica gel(50 g)
column chromatography (s--hexane-EtOAc
=1:3)3}9] flavonol 33HE(2, quercetin) < 263
mg A AT

Quercetin (2, 5.7,3 4'-tetrahydroxyflavonol:
A white powder(CHCl;- MeOH), IRv(KBr,
em™) 3425, 1660, 1610, 1505, pos. FAB/MS
(m/2) 303 IM+1, CysH0:+1)", 'H-NMR (400
MHz, pyridine-ds, 6 8.54(1H, d, J=2.4 Hz,
H-2"), 8.06 (1H, dd, J=8.6, 2.4 Hz, H-6),
7.33(1H, d, J=8.6 Hz, H-5"), 6.70(1H, d, J=
2.0 Hz, H-8), 6.65(1H, d, J=2.0 Hz, H-6).
BC-NMR (100 MHz. pyridine-ds, &) 177.17(C-
4), 165.40(C-7), 162.32(C-5), 157.36(C-9),
147.62(C-4"), 146.94(C-2), 146.93(C-3"), 137.75
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(C-3), 123.75(C-1"), 120.93(C-6"), 116.50(x2, C-
2'.57), 104.35(C-10), 99.13 (C-6), 94.19(C-8).
(-)-Olivil (1) OIMIEIEl - (-)-Olivil (1) 70
mge pyridine 5mlel =e°li acetic anhy-
dride 3 mlE ®YstolA A7t 4204
15A1F Azl & Hkgdg W4 (120 mD) ¢}
EtOAc(100 mIx3)Z &), F=&3}r}t. EtOAcE
£ 5% HCI, ¥38} NaHCO; ¥ NaCl 89202 A
A1, MgSO, - anhydrous® 4% & %
2 AFstn #Y, wF3IAT. dojxl BAES
silica gel(50 g) column chromatography (-
hexane-EtOAc=1:1)Z AA|st] (-)-olivil®] tri-
acetate (1a) 91 mg< FAsA Tt
(-)-Olivil-triacetate (1a): IRV(CHCl;, em™)
3502, 1775, 1755, 1615, 1520, EI/MS(mm/z) 502
(M)*, 'H-NMR(400 MHz, CDCl;, 8) 7.11(1H,
d, J=1.4 Hz, H-2), 7.00(1H, d, J=8.0 Hz, H-
5), 6.99(1H, d, J=8.1 Hz, H-5"), 6.95(1H, dd,
J=8.0, 1.4 Hz, H-6), 6.89(1H, d, J=1.6 Hz,
H-2'), 6.82(1H dd. J=8.1, 1.6 Hz, H-6"), 4.75
(1H, d, J=6.8 Hz, H-7), 4.39(1H, dd, J=6.2,
11.5 Hz, H-9a), 4.22(1H, dd, J=6.8, 11.5 Hz,
H-9b), 3.90(1H, d, J=9.5 Hz, H-9a), 3.83,
3.82(each 3H, both s, -OMe), 3.73(1H, d, J=
9.5 Hz, H-9'b), 3.00(1H, d, J=13.7 Hz, H-
7'a), 2.88(1H, d, J=13.7 Hz, H-T'b), 2.59
(1H, ddd, J=6.8, 6.8, 6.2 Hz, H-8'), 2.32, 2.31,
2.06(each 3H, all s, OAc). “C-NMR (100MHz,
CDCl,, 6:) 170.80, 169.11, 169.04(acetyl-car-
bonyl), 151.17, 150.95(C4, 4'), 140.51, 139.21
(C-3, 3), 138.77, 135.05(C-1, 1), 122.76, 122.57
(C-6, 6, 122.06, 118.37(C-5, 5, 114.29, 110.18
(C-2, 2), 83.72(C-T7), 81.10(C-8"), 77.48(C-
9), 62.39(C-9"), 56.47(C-8), 55.89, 55.82(-
OMe), 39.55(C-7'), 20.81, 20.64, 20.64(acetyl-
methyl). ‘
Zn o o
Grb2-She Z¥Ad FHE HA FFY9
MeOH F&E&& F4°l v} EtOAc, n-BuOH ¥
EZ ¥ FE3. 4 FE5C st Grb2-
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Table I. Grb2-Shc interaction inhibitory activity of
some fractions obtained from MeOH extracts of
Eucomimia ulmoides leaves

Fractions® EUE” EUB” EUW”
Inhibitory activity (%) 73 65 7

“Concentration of each fraction: 50 #g/ml.
YEUE: EtOAc fraction, EUB: m-BuOH fraction,
EUW: H,O fraction.

She 2gAs &4& 533 27 EtOAc(EUE)
2 p-BuOH (EUB) 38 50 yg/mls] 322 A
a9 ) 42 Aol 3% 65%= 1+
el (Table ). 34& HQ EtOAc £ =5
B silica gel column chromatographyg& ¥-&
sle] TLCACIA UVE &3, stes 5 7kl
39S o Aoz wALE FE 1 Y FH0
2 g e 28 et 33E 12
pyridine &vl3lelA acetic anhydrideZ A&
3lod ¥-8A17) 1, silica gel column chromato-
graphy3dte] obE3FHE 1aE AU

3132 12 EtOHZ AZF 3RS o A EE=
Adojx L, IR spectrum(KBr)e A+ $471(3370
cm™) ¢ benzene (1612, 1520 cm™ el 45
A& E)th. 'H-NMR(400 MHz, di-pyridine)
spectrumoidE m, pAIE zZte 3XF
benzene ¥ 27} ({67.60(d, J=1.7 Hz), 67.34
(dd, J=1.7, 7.9 Hz), 87.20(d, J=7.9 Hz)}, {6
7.30 (d, J=1.9 Hz), 67.19(d, J=8.0 Hz), 87.17
(dd, J=1.9, 8.0 Hz)}], oxygenated-methy-
lene 270 ({84.34(d. J=9.4 Hz), 64.24(d, J=
9.4 Hz)}, {64.32(dd, J=6.0, 11.0 Hz), 44.21
(dd, J=6.4, 11.0 Hz)}], oxygenated-meth-
ine 178 {85.30 (d. J=8.3 Hz)}, methoxy 27}
{83.82, 3.77 (each 3H, both s)}7} ZA5H= A
o] &=}, &3 17HS] methine {63.00(br.
d, J=5.6 Hz)} ¥ geminal coupling ¥+& Ho]
£ methylene signal {63.54(d, J=13.5 Hz),
83.38(d, J=13.5 Hz)}o] #&5] o] FFEL
phenol®] dimer &2 45U}t “C-NMR
(100 MHz, pyridine-ds) spectrum ©|A& 25
20719 signale] #&H A=, 2719 benzeneol
A s 12719 signalel & 148.38~111.08¢114
#=59]3, oxygenatedmethine ¥4 170(&
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olivil (1) : R=H

quercetin (2)
olivil triacetate (1a) : R=Ac

Fig. 1. Chemical structures of (-)-olivil (1), its tri-
acetate (la) and quercetin (2) obtained from
the leaves of Eucommia ulmoides O.

84.54), oxygenated-methylene ®©24 27) (&
77.65, 60.23), oxygenated-quaternary
carbon 17§(& 81.76) 2 methoxy 24 2707}
(& 55.62, 55.61) FZH Yo, n2¢ d o=
methine(d; 49.58) 2 methylene(d, 40.30) 84
7t 4zk I #5940 meakx 8388 18 me-
thoxyE %= phenylpropane 28217} 2 &3
lignan &= #Egon, “C- 2 'H-NMRe)
chemical shift®} coupling pattern® 4443 23
E% A} 44,8 9-tetrahydroxy-3,3-dime-
thoxy-7,9"-cyclolignan(olivil) 2 3}8}+z7} 2
BHAG. FARRA C-7, C-8, C-89) LA
¥ "C- 2% 'H-NMR® chemical shift$} coupl-
ing pattern 2 8=k (-24.9° MeOH); 1it.'"
-25.2° (MeOH),"”” -23.9° (EtOH)) 0.2 X5 2}2}
S, R, S A Ho] T3] £y 2RE g (-)-
olivil” =¥ Viadimiria souliei2%¥ %24
vladinol C¥¢ F9d zgE9e] uagan
(Fig. 1).

(5)-Olivil (1)¥ acetic anhydride® 41-£oj4]
HHEAIZE W C-8'9) 3F A4S A3 379
T acetyl’17t =49 33 E 1lavt dojFo
H(Fig. 1), ¢ A& 'H-NMR {400 MHz,
CDCl;, 62.32, 2.31, 2.06(each 3H, all s)} 2
®C-NMR(100 MHz, CDCl;, 6; 170.80, 169.11,
169.04, 20.81, 20.64, 20.64)=HE FAH Y7,
2 ¢J9] o8] 71A] spectral data® ©] T2E 3t
UAIA FAh,

3198 2= CHCl-MeOHZ AZA 1L w o
AEER dojF 3, IR spectrum S 2R E =2
(3425 cm™) benzene #(1610, 1505cm™) 2
carbonyl(1660 cm ™)<l A7} &A=t 'H-
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NMR spectrum(400 MHz, pyridine-d;) &2
B mrcoupling signal® zHe 4X% ben-
zene (6 6.70(d, J=2.0 Hz), 86.65(d, J=2.0
H2))3 m, pX¥71& Z+ 3X% benzene (8§
8.54(d, J=2.4 Hz), 88.0(dd, J=8.6, 24 Hz), §
7.33(d. J=8.6 Hz)°| Z+zt 1/ EA)st= Aol &
35k, “C-NMR spectrum(100 MHz, ds
Py.)ellX 15702] &3 signal o] #2HEd],
109 carbonyl(& 177.17) 9| 14709 signal
o] B olefine 99 (& 165.40~94.19)04 #
28 HozR¥ flavonol FEZ FHHUC).
DEPT®| 4 methine carbone] 571 2 #1511,
'H-NMReIX  570¢] 42 signal®] coupling
pattern @ FAB/MSZXE 2x}gko] 30291 o
E25E C-57,3 49 7}t 47|17 293 57,3,
4'~tetrahydro-xyflavonol(quercetin) 2.8 F%
7b #gEen (Fig. 1) o328 7kA] spectral
data 7} £33} & 2181t

313 1 92 290 t3te] Grb2-She 2A81 84
< 333 27 ICy #Lol 212 2109} 93 pmole/ 12
e, £5& 22 A 45 geitans
71 E A& AeE P}

4 £

1. “1:*%0194 MeOH #2&E&& EtOAc, mBuOH
il 358 &, Grb2-She 2¥A 8 &4
—.7§§} a3 EtOACQ]' mBuOH £3oA 84
AN =H A

2. EtOAc #3227 E silica gel column
chromatography & ¥HE3lod 2%9] 32 B
3lH31, 2% spectral datas #falste] (-)
-olivil¥#} quercetin® 2 72 & 33814},

3. (9)-Olivil# quercetin® Grb2-She 2 &
3 &l oI ICsgk2 2Hzt 799% 28 ug/ml
2 Z4 =AUt
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