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Fig. 1. 2D structure of dehydromatricarin A and B isolated from
Artemisia sylvatica Max.
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Table 1. Total energies and stability of optimized stereo conformers (A) & (B) by CNDO calculation

@A) B) .
Stability
No. Type pi(D) TE" AEt° No. Type WD) TE? AEt*
Al 1S5S6R7S 0.45 33.166 0.00 B1 4R6S9S10S 6.25 19.426 0.00 1
A2 1IRSS6R7R 2.64 33.750 0.584 B2 4R6S9R10R 6.09 21.919 2.493 2
A3 1S5R6R7S 8.02 34.154 0.988 B3 4R6S9R10S 4.79 24.661 5.235 3
Ad 1R5S6R7S 2.96 34.735 1.569 B4 486598108 5.88 24.842 5.416 4
Al3 1S5R6R7R 2.80 37.329 4,163 B13 4R6RIR10R 6.09 28.460 9.034 13
Al4 1S5R687S 4.09 37.644 4478 B14 4R6RIR10S 7.89 28.461 9.035 14
AlS 1S5S6R7R 3.65 44.133 10.967 BI15 4S6RIS10R 593 29.286 9.860 15
Alé6 1R586S7S 7.05 44.247 .11.081 B16 4S6RIR10S 5.76 30.325 10.899 16
“Dipole moment (Debye), "total energy (kcal/mol), “total energy difference, %stability according to the total energy.
Table 2. Atomic net charges of specific atoms, FMO energies and AO coefficients (2Pz) of (A) & (B)*
HOMO LUMO Net chargies

No Type

Cg(C3) Cg(Cs) E.(e.v) Cs(C3) Cg(Cs) E.te.v) Cs(Cl) C9(C2) CIO(CB) C12(C5)
Al 1S5S6R7S -0.0120 -0.0458  -11.73177  -0.0011 0.0036 1.97073 -0.026 -0.019 0.393 -0.310
Al16  1RS5S6S7S 0.0348 -0.0253  -11.83046 0.0036 -0.0059 1.94167 -0.014 -0.021 0.393 -0.304
B1 4R6S9S10S  0.3249 -0.3790  -11.13017  (0.1697) 0.1694 2.65773 -0.037 -0.007 -0.015 0.040
B16  4S6R9R10S -0.1196 0.0313 -11.39914  (0.0493) 0.0256 2.60640 -0.038 -0.003 -0.005 0.039

*The number of atoms in parenthesis were atoms in B molecule., *the AO coefficients of Gothic type are involved in FMO interaction.
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Table 3. Total energies and thier energy difference, dipole moment and stability of optimized stereo conformers, 8-acetylarteminolide (Up)

and artanomaloide (Down)

8-Acetylarteminolide (Up) Artanomaloide (Down) s

*Com., Configuration® §w TES . ARt ‘Com. Configuration® we TE® ABL®
AL-BI6 iigigﬁlzgﬁéos 629 74207 0000 AI-BI R Toresgs B3 8088 0000 1
A16-B16 ggggs;gfs{éos 1081 75622 1415 Al6-Bl ggggg};é%s 7.89 82.066" 1218 2
AleBI OSBRSS s 1114 BLIOE 12804 ALBI6 o0 734 85486 4638 3
AL-BI itebasios 685 87613 13406 AIGBI6  J00STSSC 985 04833 13985 4

“Combination, ®A-B, “dipole moment (Debye), “total energy (Kcal/mol), *total energy difference, 'stability according to the total energy, “minot, 'major.

(A) (B)

Fig. 2. Biogenic pathway for the carbon framework of minor
products, arteminolide (Up).
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Fig. 3. FMO interaction scheme between A and B molecules by
CNDO calculation.
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Fig. 4. Preferred geometry for overlap of the frontier orbitals in a
1,3-dipolar cycloadditions between LUMO (A16) and HOMO (B1).
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Table 4. FPTase inhibition activities of metabolites from Artemisia
sylvatica Max.*®

Compound 1C,,(uM) pls, Inhibition order
8-Acetylarteminolide® 1.8 375 1
Artanomaloide® 22 2.66 2
Arteminone 85 2.07 3
Arteminone 82 2.09 4
Dehydromatricarin 300 1.52 5
*Separated minor product.
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Characteristic Stereostructures and Regioselectivity ' of Biogenic Pathway of FPTase Inhibition Materials
Isolated from Artemisia sylvatica

Nack-Do Sung* and Byung-Mok Kwon' (Divition of Applied Biology & Chemistry, College of Agriculture & Life
Sciences, Chungnam National University, Daejon 305-764, Korea*; 'Korea research Institute of Bioscience and
Biotechnology, PO. Box 115, Yusung, Daejon 305-600, Korea)

Abstract: Characteristic stereostructures of farnesyl protein transferase (FPTase) inhibition materials isolated from
Artemisia sylvatica and regioselectivity of biogenic Diels-Alder reactions between dehydromatricarin molecules A and
B were examined quantitatively. Results revealed that the major reaction of frontier molecular orbital (FMO)
interaction proceeds through charge-control reaction between LUMO of A16, dienophile and HOMO of B1, diene,
and the isolated 8-acetylarteminolide and artanomaloide were minor products. FPTase inhibition activity and
hydrophobicity of 8-acetylarteminolide were ply,=3.75 and logP = 2.62, respectively. FPTase inhibition activity of 8-
acetylarteminolide was higher than those of artanomaloide and dehydromatricarin.

Key words: FPTase inhibition materials, Arfemisia sylvatica Max., biogenic Diels-Alder reaction, frontier molecular
orbital (FMO) interaction, regioselectivity.
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