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Table. 1 Structural matrix used for Free-Wilson analysis

253

Substituents
No. A B C D E F G H I J K L M N O P Q
X Y
1 H 4-CN i 1
2 H 4-Cl1 1 1
3 H 4-NO, 1 1
4 H 4-Br 1 1
5 H 3-NO, 1 1 1
6 H 4-OCH, 1 ]
7 H 4-CH, 1 1
8 H H
9 H 4-OCH,ph 1 1
10 H 4-F 1 1
11 H F, 5 1 2 2
12 H 2-OCH,OCH, 1 1 1
13 H 2-OH 1 1 1
14 H 4-OCH,OCH, 1 1
15 H 4-OH 1 [
16 4-CH, H 1 1
17 4-OCH, H i 1
18 4-NO, H 1 1
19 4-Cl H 1 1
20 4-OH H 1 1
21 4-Br H 1 ]
22 4-F H 1 1
23 4-C,H; H 1 1
24 2,4-Cl, H 2 1 1
25 2,4(0CH,), H 2 ] 1
26 2,4-(CHy), H 2 1 1
27 4-CF, H 1 1
28 4-CN H 1 1
29 4-Oph H 1 1

*X)phC(=0)CH=CHph(Y), A: CN, B: Cl, C: NO,, D: Br, E: OCH,, F: CH,, G: OCH,ph, H: F, I OCH,0CH,, J: OH, K: CF,, L: C,H,, M: Oph, N:

ph(X), O: ph(Y), P: 1o, Q: I ..

Pls;=-0.544(+0.270)[CN]-0.699(+0.220)[C]]
-0.875(x0.293)[NO,}-0.819(£ 0.270)[Br]
-0.216(x0.220)[OCH,]-0.672(+0.220)[CH,]
-0.582(+0.306)[OCH,Ph]-0.360(0.174)[F]
-0.555(+0.328)[OCH,OCH,]-0.532(x0.295)[OH]
-1.307(x0.323)[CF,]-1.047(x0.323)[C,H.,]
-1.387(x0.323)[OPh}+0.137(20.323)[IX]

-0.478 (+0.306)[1Y |+0.246(x0.191)[1 ]
+0.335(x0.252)[1,,1+4.300(£0.215)
(n=29, s=0.215, F=5.26, 1=0.944 ¥ r*=0.891)

M
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(= ((logP),,,, = 3.910) - (logPy; = 3.810) = 0.10)7} Y-X| 8] (7
Y = ((logP),, =3.289-3810=-0521) Bt} ok 2 42FA
(logP=X>Y)°] 875 Yt} 2| (DA M 2 HE
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pls, = -0.530(2 logP-3.915)*+0.258Es(X)-0.642R(Y)+3.800 (2)
0.062) 0.187) (2.550)
(n=25, s=0.230, F=14.994, r=0.865 ¥ *=0.750)



254 A= - {94

Table 2. Physicochemical parameters of chalcone derivatives

No.  ZlogPyy,’ Ry’ Ry Esgy Esqyy
1 3.25 0.19 0.00 -0.51 0.00
2 453 -0.15 0.00 -0.97 0.00
3 3.56 0.16 0.00 -2.52 0.00
4 4.68 -0.17 0.00 -1.16 0.00
5 3.56 0.16 0.00 -2.52 0.00
6 3.73 -0.51 0.00 -0.55 0.00
7 4.46 -0.13 0.00 -1.24 0.00
8 3.81 0.00 0.00 0.00 0.00
9 5.50 - - - -

10 3.96 -0.34 0.00 -0.46 0.00

11 4,53 -0.17 0.00 -2.30 0.00

12 3.10 - - - -

13 3.15 -0.64 0.00 -0.55 0.00

14 3.10 - - - -

15 3.15 -0.64 0.00 -0.55 0.00

16 4.46 0.00 -0.13 0.00 -1.24

17 4.03 0.00 -0.51 0.00 -0.55

18 3.72 0.00 0.16 0.00 -2.52

19 4.60 0.00 -0.15 0.00 -0.97

20 3.69 0.00 -0.64 0.00 -0.55

21 475 0.00 -0.17 0.00 -1.16

22 4.03 0.00 -0.34 0.00 -0.46

23 499 0.00 -0.10 0.00 -1.31

24 5.07 0.00 -0.30 0.00 -1.94

25 3.87 0.00 -1.02 0.00 -1.10

26 5.11 0.00 -0.26 0.00 -2.48

27 4.83 0.00 0.19 0.00 -2.40

28 3.42 0.00 0.19 0.00 -0.51

29 6.21 0.00 -0.35 - -

*Partition coefficients.
°Resonance parameter.
“Steric effect constant.

ZI0GP 100 =3.916

Plyy*0.642R ,-0.258Es,,

1 L n

3 4 5
ZlogP(x_w

Fig. 1. Plot of sum(pl,,+0.642R ; -0.258Es,) value vs sum logPy v,
against FPTase inhibition activity. (Eq. 2)
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Table 3. Calculated FPTase inhibition activity(pl,) of chalcone
derivatives® in vitro and observed melting points

Hansch

i Free-Wilson
No. M.P(°C) o -

Obs. Calc. Dev. Calc. Dev.
1 146~148 3.18 3.28 -0.10 345 -0.27
2 104~108 3.16 3.12 0.04 3.37 -0.21
3 152~155 3.04 2.95 0.09 3.10 -0.06
4 110~112 3.12 3.00 0.12 322 -0.10
5 130~113 3.37 3.28 0.09 3.10 0.27
6 68~70 3.38 3.61 -0.23 3.63 -0.25
7 90~93 3.25 3.15 0.10 332 -0.07
8 50~52 4.30 4.30 0.00 3.78 0.52

9 110~112 324 3.24 0.00 - -
10 82~84 3.60 3.46 0.14 3.69 -0.09
11 84~85 3.14 3.18 -0.04 3.02 0.12

12 40~41 3.57 3.51 0.06 - -
13 148~149 3.39 3.54 -0.15 3.37 0.02

14 84~85 3.21 327 -0.06 - -
15 182~183 3.23 329 -0.06 337 -0.14
16 48~50 3.98 3.76 0.22 3.72 0.26
17 98~100 401 422 -0.21 411 -0.10
18 146~148 3.38 3.56 -0.18 3.69 -0.31
19 95~97 3.47 3.74 -0.27 - 3.64 -0.17
20 76~78 4.11 3.90 0.21 4.20 -0.09
21 102~103 3.50 3.62 -0.12 354 -0.04
22 75~77 4.16 4.08 0.08 4.00 0.16
23 51~53 3.39 3.39 0.00 3.25 0.14
24 45~46 3.40 328 0.12 328 0.12
25 74~77 4.47 425 0.22 4.44 0.03
26 66~68 3.18 3.34 -0.16 321 -0.03
27 121~122 3.13 3.13 0.00 3.25 -0.12
28 112~114 3.99 3.89 0.10 3.54 0.45

29 80~81 3.05 3.05 0.00 - -

*Ph(X)=H,; Ph(Y)=sub.:1~15, Ph(X)=sub.; Ph(Y)=H: 16~29.
"The values were calculated according to the eq. 1 and ‘eq. 2.

Hydrophobic
mteraction
(ry<Q & Es>0)

Hydrophobic
mteraction(w>>0 & R<0)
Val or Alp°

Fig. 2. Hypothesized interaction between o,f-unsaturated car-bonyl
system of chalcone and carboxyl and hydroxyl residue of FPTase.
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The Farnesyl Protein Transferase Inhibition Activity of Chalcone Derivatives

Nack-Do Sung*, Seong-Jae Yu, Pyung-Keun Myung', Byung-Mok Kwon® and Seung-Ho, Lee*(Division of Applied
Biology & Chemistry, Chung-nam National University, Taejon, 305-764, Korea, 'Division of Pharmacy, Chung-nam
National University, Taejon, 305-764, Kovea, *Protein Regulator R.U., Korea Research Institute Bioscience and

Biotechnology, Yusong, Taejon, 305-600, Korea)

Abstract : Inhibition activities(ply,) of chalcone derivatives as substrate with farnesyl protein transferase(FPTase) were
determined in vitro. The structure activity relationships(SAR) between the activity and physicochemical parameters of
X & Y-substituents on the phenyl groups were analyzed by Free-Wilson and Hansch method. X-substituents on the
benzoyl group have the more important role to inhibition activity than Y-substituents on the styryl group. Among
them, none substituent, 8 showed the highest FPTase inhibition activity(pls, = 4.30). Particularly, the SAR equation
could be formulated, showing a parabolic relationship between the activity and hydrophobicity(logP) where the
optimal value(ZlogP),, was 3.915. And also the activity depends on the steric effect(Es > 0) with X-substituent and
the resonance effect(R < 0) with electron donating Y-substituents. Based on the results of SAR analyses, the
interactions between substrates and receptor, FPTase, could be assumed.

Key words : Chalcones, QSAR, FPTase inhibition activity, Free-Wilson & Hansch analysis
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