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ABSTRACT. Various catechol derivatives inhibiting 5-lipoxygenase were studied with theoretical cal-
culations and QSAR study. It was hypothesized that receptor site model could accept the active site
of the catechol derivatives. The molecular length, molecular surface area, C; net charge, HOMO/LUMO
energy, van der Waals surface area and volume were used as variables to find the relationships between

activity and physicochemical parameters.
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Table 1. Structures and Iy values of B-substituted 3,4-dihydroxystyrene

Series Structure Derivative R | —logls,
o] 1 CH,CH, 1.65x1077 6.78
1 HO, A 2 (CH,),CH, 6.70X107° 717
3 {CH,CH, 770X 1072 7.11
HO 4 (CH.):CH;, 1.88x 1077 6.73
5 CH,CH, 150X 107° 5.82
6 {(CH,),CH, 700x1077 6.16
2 HO, v 7 (CH,)CH, 1.30%10°°7 6.89
8 {CH,)}.CH, 4201078 7.38
HO 9 (CH.)CH; 4.50x10°® 735
10 (CH\CH, 6501078 7.19
o 11 (CH,:.CH; 2.75%1077 6.56
3 HO, " 12 (CH,),CH; 3.50x10°% 7.46
13 {CH,):CH; 5.80%x1078 6.24
HO 14 (CH,):OH 5.95%1077 6.23
HO, A 15 CH.CH; 9.50x107° 7.02
4 DA/ 16 (CH)«CH, 120X 10° 792
HO 17 (CH,):CH, 150X 10°# 7.82

“Ref. 6. Concentration for 50% inhibition of 5-lipoxygenase from guinea pig leukocytes,
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Fig. 1. Substrate-receptor interaction medel of deri-
vative (16).
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Table 2. Spatial distances of f-substituted 3 4-dihydroxystyrenes (unit: f\)

Series Derivatives dci-en decr-ww dici-Hz detnp der-na dor-nzy
1 7.344 3.825 4617 10.851 11.866 3230

1 2 9.941 3.826 4.615 13.348 14.486 3230
3 11273 3.826 4616 14.498 15.869 3231

4 16.355 3.826 4616 19.501 20.955 323

5 6.996 3.825 4616 10.215 11537 3.230

6 9.342 3826 4616 12.319 13.805 3.230

2 7 11.765 3.826 4616 14.563 16.147 3.230
8 14.238 3.826 4.616 16.895 18.545 3.230

9 16.714 3.826 4615 19.186 20.872 3.230

10 20.098 3325 4616 23.663 24.469 3.230

11 7.642 3.825 4615 11.107 12.181 3.229

3 12 10.204 3824 4613 13.584 14.757 3.228
13 12.750 3824 4611 16.066 17.311 3228

14 11.352 3824 4614 14574 15.945 3229

15 4.837 3.823 4614 8,146 9.356 3.230

4 16 7.325 3823 4614 10.460 11.754 3.229
17 9.828 3811 4.592 13171 14.309 3211

dici-on = 3.70A  dcron = 4.208  diorns = 2.78A

Derivative (12)

dici-on = 3.74A

dci-on = 4.23A  deoron = 2.68A
p-substituted 3,4-dimethoxystyrene

Fig. 2, Optimized geometry of derivative (12) and B-
substituted 3,4-dimethoxystyrene.
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Table 3. Molecular surface area and molecular volume
of B-substituted 3.4-dihydroxystyrenes

Table 4. Thickness and size of conjugated side:chain
of B-substituted 3.4-dihydroxystyrenes (unit: A)

Surface area  Molecular volume

(A2 (&)
Series Derivatives

side-chain® total side-chain® total

3 146456 272889 131.726 251.060

1 2 195628 322.164 179.140 298529
3 220276 346833 202908 322.311

4 318810 445443 297912 417.301

5 148949 275378 135012 254.346

6 198.327 324.763 182551 301.887

2 7 247.654 374080 2300562 349.383
8 296.978 423404 277558 396.390

9 346527 473.022 325068 444429

10 3969856 523.362 372792 492.100

11 157.596 284,007 144115 263433

3 12 206.726 333.156 191.522 310.846
13 255514 382136 239.873 358.163

14 215514 341.948 199572 318.899

15 108409 234900 95566 214.927

4 16 157.800 284.263 143.093 262.433

17 207.366 368.653 190082 324.408

Series Derivatives T, T, T, T,

1 0015 0015 0013 2406

1 2 0017 0.017 0013 2484
3 0017 0017 0013 249

4 0018 0018 0.013 2472

5 0175 0175 0175 2375

6 0092 0092 0092 2384

2 7 0.160 0.160 0160 2378
8 0.138 0.138 0138 2374

9 0.159 0158 0.159 2374

10 0013 0.013 0.010 2377

11 - 0009 0008 2399

3 12 - 0013 0013 2425
13 - 0012 0012 2403

14 — 0010 0009 2420

15 — - 0016 1,903

4 16 - - 0818 1881
17 - — 0818 13881

The accesible surface area of lipophilic side-chain. *The
accesible volume of lipophilic side-chain.

receptor surface

AN

Fig. 3. Thickness and size of B-butyl-3,4-dihydroxy-
styrene.
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Table 5. Electronic parameters of f-substituted 3,4-dihydroxystyrenes

_ . Evomo Euumo ) Net Charge
Series Derivatives Dipole
(ev) (QV) Pl'l I'i.l'].g‘ C5 CT’ C‘: Cs H1 Hz

1 —-8942 -—0.755 0277 -—-0372 -—0.140 —0219 —-0025 —0206 0236 0242

1 2 —~8943 —0755 0380 -—-0371 -0.140 -0210 -0027 —0204 0236 0242
3 —8944 0758 0437 -—0371 —-0140 —0211 -—-0027 —0203 0236 0242

4 —8944 —0761 0477 —0371 -—-0.140 -0211 -0026 —0.203 0236 0.242

5 —-8867 -—0608 1264 —0376 —0.139 —0241 —0033 —0225 0236 0242

6 —8868 -—0611 1218 -—-0376 -0139 —-0210 -0032 —-0.225 0236 0.242

2 7 —-8869 -—0613 1203 -—0376 —0139 —0211 —0.032 —0.225 0236 0242
8 —~8870 —0614 1200 -—-0376 —0.139 —-0211 -—-0032 —0225 0.236 0242

9 —8872 —0608 1245 -0376 -—0.139 —-0211 -—-0033 -0225 0236 0242

10 —8.863 —0605 1483 —0376 —0139 —0211 —0032 —0224 0236 0242

11 —8891 —0714 0650 -—-0376 —0139 —-0.213 —0031 -0248 0236 0242

3 12 —-889% —0.715 0605 -—0376 —0.13% —0211 —0031 —0248 0236 0242
13 —-8889 —0718 0579 —0377 —0.140 -0211 -—-0030 —0248 0236 0242

14 —8.907 —-0737 2107 -0376 —0140 -0336" —0030 —-0248 0236 0242

15 —8530 —0090 2352 -0381 -0133 -0209 -0134 -0.149 0233 0239

4 16 —8530 —-0095 2360 -—-0381 -—-0.133 —0211 —0.132 —-0.150 0233 0239
17 —-8565 —0070 2407 —0386 —0.133 —0211 -0133 —-0.151 0.232 0238

°The sum of net charge of the phenyl ring carbon containing the catechol group, *The net charge of terminal
carbon in the lipophilic side-chain, “The net charge of terminal oxygen in the lipophilic side-chain.
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Tabdle 6. Regression equations of catechol derivati-
ves

Egn. No.

1 - loglso =2499+ 2-04(EH0M0J
r=049 F=485 s=053 p=0.044
2 —logls, =24.78+ 129.16(C;)
r=054 F=681 s=051 p=0020
3 — loglsy=10.22~1.42(T})
r=050 F=503 s=053 p=0040
4 — logly,=3.68+ 1.28(10gS")
. r=020 F=064 s=060 p=0436
§  —logly=—176.79+328(10g5) —9.3HEpomo)

Regression eguation

0.02) 001 (0.04)
+12.85(1/C:*)
(0.01)
r=081 F=853% s=038 p=0.002

*Surface area (A%, *Square of net charge (Cy).

= AHE FAY 5 Qlel ol2|3F Aldd] 243y
B2hAql ony} 9l ARE EE gelo)eE
4 W2 e B AEHL AAglon
A= Table 69l Viebdrt, A 2GS A4t
08154 F& AP BEFER glon 39230
3 pite F2AFE 00504 o] Ao A
Al gejely e3¢e Yehlz 9k 24 W
G5 ¥ pIEE FAFLE 00544 2% 5%
vjgke) ghe 7t Ao ehtA logS, HOMO
Az, zela CAele) U3z oelgle ¥
FEYE Yehiz gk 3G thehd W
FEZA logS, HOMOdI W), Ci2e)9) ebmprlshi
catechol frAMAIES} XA Arge FzAH4
wislel maz}l o) g vl PAEQ Hoee
3 7kgc},

« 2

5-Lipoxygenase2 A #]sl= catechol #A#<]
TEZ-SAAD/AE T35/ S FE-584)
A58 2dE dAsn Yag¥-4gL JA)Edck
=% MM2, MOPOACS, 2.2]2. SAVOLE ol -3«
7|steks, A7|R Hele|E, ez BaAEAER}
FHRE T el ARFAE B
SRR Aoy A9dAee 0812
F& AWAEE R
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— logls, = — 176.64+ 3.28(logS) + 12.85(1/C2)
~9.33(Eyomo)
r=0.81 F=845 s=038 p=0.002
T-24 He}ejej)l surface area(logS)t series
FollA Al Hle) oj&3n Eale) 27T,
1194 o)l P& kERAS} oA} Yxa
£l wPE AEA sl AL WA A
o] gl
A7)A #eelelE 7 seriesol wWEl YA F
Al APAE Bk 53] 58izle] W) ¢
AR~ 0.134<)9} HOMO o] A](— 8565 eV<) &
S Izhe AN F& G Mgon Z2¥
A713 selvleigd Aew P2
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