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Abstract — SH2 domains and their associated catalytic or noncatalytic proteins constitute critical
signal transduction targets for drug discovery. Grb2 associates with phosphotyrosine sites of the
activated receptors or She via their SH2 domain to link receptor tyrosine kinases to ras signalling.
Blocking of the Grb2-Shc complex may be to intervene the oncogenic signal transduction pathways
and to develop a new antitumor drug. In the search for blockers of Grb2 SH2-Shc interaction,
Lutein, a family of carotenoids, was isolated from the extract of the leaf of Agastache rugosa O.
Kuntze as SH2 domain antagonists. The IC,, of Lutein against Grb2-Shc binding was 6.8 uM.
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Fig. 1. Schematic of Grb2-She binding scintillation proximity
assay.
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Table 1. "H-and ®C-NMR data of compound 1

Kor. J. Pharmacogn.

Carbon No. 5%Ca 8'H, (mult, J, Hz)" CarbonNo.  §%C §'H, (mult, J, Hz)"

1 37.1 1 34.0

1.77(1H, m, 11.9), 1.84(1H, dd, 5.9, 13.2),
2 484 2 446

1.48(2H, t, 11.9) 1.36(1H, dd, 6.8, 13.1)
3 65.1 4.00Q1H, m) 3 65.9 4.25(1H, m)
2.39(1H, dd, 5.2, 16.9), ,

4 425 2.04(1H, dd, 9.8, 16.9) 4 1245 5.54(1H, bs)
5 126.1 5' 138.0
6 137.8 6' 54.9 2.40(1H, d, 10.0)
7 125.6 6.10(1H, d, 16.4) 7 128.7 5.43(1H, dd, 9.9, 15.4)
8 1385 6.14(1H, d, 15.5) 8 137.7 6.14(1H, 14.9)
9 135.7 9 135.0
10 131.3 6.15(1H, d, 10.9) 10' 130.8 6.14(1H, 4, 12.7)
11 124.8 6.65(1H, dd, 11.0, 14.5) 11 124.9 6.61(1H, dd, 11.0, 14.5)
12 1375 6.36(1H, d, 15.0) 12' 1375 6.37(1H, d, 15.0)
13 136.4 13' 136.5
14 132.6 6.25(2H) 14 132.6 6.25(2H)
15 130.1 6.48(1H) 15' 130.0 6.65(1H)
16 30.2 1.07(3H) 16' 243 0.85(3H)
17 28.7 1.07(3H) 17' 29.5 1.00(3H)
18 21.6 1.74(3H)* 18 22.9 1.62(3H)
19 12.8 1.96(3H)* 19' 13.1 1.91(3H)
20 12.7 1.97(3H)* 20’ 12.8 1.96(3H)*

*CDCl,, 125.75 MHz); b(CDC13, 500 MHz); *May be reversed.

== CHCL, MeOH, acetonedll= 7F8-dol, H,0
9} n-hexanedll= E-84°]t}, UV spectrum(MeOH)
9] Amax(log €) 472(4.79)9} 444(4.82) nmel pat-
tern carotenoid®] 52 conjugated double
bonde] EAE AT BC.NMRe] A HEA o4
407§9] carbong YEPARSH, T FIA 81245
138.59] olefinic Gl 2270¢] carbon?} 'H-NMR
spectrum®] aliphaticd9ollA 10712 methyl?]o)) 7]
1E peakE AT F UK Table D. =3
DEPT spectrumej~] 8425, 44.6, 48.42] 37¢]
methylene carbons} §65.1, 65904 a7t Agd
2 78] methine carbon, 854.9°141 allylic methine
carbon, 37.1, 340, 126.1, 1350, 135.7, 136.4,
1365, 137.8, 138.09] 971¢] quarternary carbon®]
#FAH%en, 'HSC COSY spectrumol M §2.40
(1H, d, J=10Hz)®] signal®] 6 54.92] allylic methin
carbon®ll GZAES} UL & & AT}k HREI-MS

® wOH

HO' 18
Fig. 2. "H-"C long range couplings detected by HMBC exper-
iments and structure of lutein.
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Fig. 3. Inhibitory effect of Lutein for Grb2-She interaction.

Standard conditions are described under "Material and Meth-

ods". These results are representative of three independent
experiment,
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