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Fig. 1. General structure of herbicidal N-phenyl-34-
dimethylphthalimide derivatives (S).
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Fig. 2. Relationship between discriminate score
(DS) of carcinogenicity against male
mouse and LUMO energy (Kcal/Mol) of
(S), Eq. (1); SUM=DS-0.831MR+2.306B4.
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Table 1. Melting points of herbicidal substances and discriminate scores (DS) and probability (%) on the

chronic toxicities of rat and mouse by TOPKAT calculation.

Carcinogenicity
No. Sub.(R,) Mp(C) Mutagen®
Rm Mm Rf Mf
1 PhCH:- lig. 11.79 4731 2.69(89.7) -0.65(34.3) -1.53(17.8)
2¥  (3-CFs)PhCHy- 118~120 9.56 53.98 -7.85(0.0) 1.01(73.4) -18.75(0.0)
3" (3-C)PhCH,- 104 11.90 52.26 3.21(%6.1) 7.87(100) -290(5.2)
4”  (2:C, 6-F)PhCH;- 134~136 11.76 56.06 -2.81(5.7) 23.95(100) -10.39(0.0)
57 CH=CHCH» lig. 9.44 4494 -8.60(0.0) 11.08(100) -3.75(2.3)
6"  CH=CCH» 126~128 10.62 4411 12.74(0.0) -2.70(6.3) 18.44(100)
7" (CHs)CCOCH,- lig. 11.00 4157 -6.58(0.1) -2.51(7.5) 34.28(100)
8¥  CH;OCOCH:- lig. 15.08 39.88 4.20(98.5) 1.78(85.5) 30.34(100)
9" CH;COCH- 87~89 2.07 4031 -5.23(0.5) -2.08(11.1) 33.59(100)
10°  (3-F)PhCOCH,- lig. 11.93 57.16 3.57(97.3) 14.30(100) -5.31(0.5)
11”7 CHsCHr 92 13.90 3512 3.29(96.4) -0.70(32.2) 0.68(66.4)
12 (3-C)PhCH,- 124~126 14.00 40.10 3.65(97.5) 7.71(100) -0.74(0.32)
13" (3-CFs)PhCH:- 103~105 11.70 41.82 -7.80(0.0) 0.94(71.9) -16.49(0)
14" (2-Cl, 6-F)PhCH,- lig. 13.87 43.99 -2.62(6.8) 23.95(100) -8.29(0.0)
15”7 CHaCH;CH,- lig. 13.52 32.76 -0.11(47.2) -2.67(6.5) -17.36(0.0)
16"  CH;OCOCHz- lig. 17.19 27.67 4.24(98.6) 1.69(84.4) -6.88(0.1)
17 CH=CHCHa- 98~99 11.63 33.02¢ -7.93(0.0) 10.62(100) -40.79(0.0)
18”  CH=CCH; - 125~127 12.75 3231 -12.20(0.0) -3.08(4.4) -18.73(0.0)
19" CHs(CHo)ur- lig. 2594 43.73 -14.70(0.0) -3.64(2.6) -16.83(0.0)
20" (CHa)sCCOCH,- 146 1319 29.50 -6.18(0.2) -2.68(6.4) -2.95(5.0)
217 (CHs);CCOCH,- 96~98 11.50 50.63 -10.95(0.0) 15.20(100) -6.69(0.1)
27 CH:OCOCH:- 136~138 15.65 4749 -0.08(48.1) 19.52(100) -3.40(3.2)
237 PhCH,- lig. 1230 56.28 -1.89(13.1) 19.24(100) 2.96(95.1)
249 (3-Cl)PhCH,- 140~141 1243 60.56 -1.58(17.2) 28.85(100) 2.42(91.8)
259 (2:Cl, 6-F)PhCH;- 167 1232 65.13 -742(0.1) 45.10(100) -2.44(8.0)
267 CHs(CHa)u- lig. 2378 67.65 -19.35(0.0) 13.97(100) 9.47(0.0)
279 CHp=CHCHy- lig. 10.74 55.40 -13.17(6.0) 26.41(100) -1.00(27)
287  CH=CCH- lig. 1115 54.00 -17.59(0.0) 14.43(100) 19.81(100)
299 (3-CFs)PhCH,- lig. 10.07 63.19 -13.11(0.0) 21.71(100) -8.45(0.0)

YA, "B, 9C, “Pro..72%. “Ames mutagenecity.,, Rm:Male rat (Pro.: 100%), Mm:Male mouse (Pro.:100%), Rf:Female
rat & Mf:Female mouse,
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Table 2. Predicted acute toxicities of herbicidal
substances by TOPCAT calculation

No. R. oral” LOAEL” F. min" D. mag?
1 100 99 1.2x10™ 1.0
2% 7.3 84 3.64x10™ 1.45x10™
3y 9.0 13.4 5.36x10™ 0.14
4 6.5 10.1 3.23x10* 1.31x10™
5 8.5 3522 34 180.8
6Y 889 313.8 6.9 246.4
79 1602 427.6 3.2x10° 235.3
8¥ 2634 411 13.7 264.5
9 1121 153.5 178 500.1
107 93 40 3.54x10* 0.12
1% 71 184 1.6x10° 744.5x10™
27 73 25.0 6.93x10* 011
13”57 15.7 464x10™ 0.13
14”50 189 415x10™ 1.2x10™
157 2073 378.2 53 9.34x10°
167  606.8 404 1.04x10° 1429
177 2109 3493 3.0 100.3
18”2147 3117 58 134.0
19”7519 5282 2.98x10° 6.7
20 3764 4130 22x10° 1275
219 84 84 4.6x10° 0.24
229 100 203 1.69x10™ 0.15
239 96 32.7 1.634x10* 1.49x10
249 68 428 7.05%x10° 2.2x10%
259 45 341 421x10° 2.54x10™
279 87 4843 9.33x10” 0.27
279 53 140.3 14x10° 5.96x10™
287 100 113 66.28x10° 4.37x10™
299 51 284 4.27x10% 2.7x10°

YA, B, “C, “Rat oral ; LDs (mg/kg) “mg/kg
JFathead minnow ; (mg /I & "Daphnia magna ;
ECa (mg/l)

Mm : DS = -14.85(+5.92)LUMO+0.38(+0.08)MR-2.31

(£0.52)B,-52.92(+9.81)
(n=29, s=931.81, F=42.17 @ r=0.91) ..c.ccrrere 1)

a8 29 LUMO ojyx9} Sumzt (DS-0.83MR +
231B)o) B (1) A #AE JepUTh
Mfe] Z$ole @obde dgsts Wo] 3 88%(100r)
Agste (2) AozRy Wde F2 237 2o
A L)opt =498 A0l 2JEHo|m2 Ry-7]9] Zolst ¢ 5
ACS=Z phenyl-7| Hxe] Zojo| 7I7E4E WobAo] &
Aoz odnt. 1 o] g9 LUMO oy,
By/B1 ¥ MR 5 59 «o2 7loazz 3|7t o
2/8(By/Br) & FABHA holol T Aolghe AL AYstn
= 1) 29 399 fARE 2902 9L mjA Aol
A (1), Q4 o438t o7l TR Be Re-A|
A SolEt ARFE 2] Fo| Re-XEAE] 3t E2l-3}
3t BB ES Allste digdean Rlad e A9
Br<090) o2 Mm % Mfe] Wehde o&d 4 Quk
I 5 F0 UKol AP 84E FE ReXE]
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s Aol wiFolth

A

o

¢

MF.DS=-19.01(L-4.98)’-38.38(+7.73)LUMO+0.92(0.11)
MR-7.57(+0.92)

By/ Bi-1047.76(+134.23)

(n=29, s=733.90, F=25.92 2 r=0.94) ---.rrvevrvecene @)

Rm3} Rf9] 7g-elle dahdo) W& #ollor} Rmoj
3 A, DS=4548(LUMO+1.2340)*-1.47(+0.65)logP+1.60
(£0.30)Bs-127.75(235.80) (n=29, s=97.92, F= 11.07 o
r=081)c25E Wekgde F2 LUMO ouxAel HAX|
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WS, A%l M e EQ BAaee 248 79
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=081) 0 ZRE Ry7)= 2543 A3A580] e A
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HEE Wl S7F & Aes JAEH Ames £
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TA92(S9)ell HeJell s Aol EAHoFL logPol 9
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Quantitative Structure Toxicity Relationships (QSTR) of New Herbicidal N-phenyl-3,4-dimethylphthalide
Derivatives

Nack-Do Sung - Sook-Young Yang - Hak-Sik Kang (Division of Applied Biology & Chemistry, Chung-nam
National University, Taejon 305-764, Korea)

Abstrat : Quantitative structure-toxicity relationships (QSTRs) between various physicochemical parameters of
substituents in new herbicidal N-phenyl-3 4-dimethylphthalimide derivatives and their discriminate score (DS)
for chronic and acute toxicities against mouse and rat evaluated using TOPKAT calculation were discussed
quantitatively. From the basis on the findings, it was shown that carcinogenicities of female was higher than
that of male and mouse had higher tendency than rat. The STR analyses results of Hansch-Fujita type
equations suggested that mouse (female & male) and rat male except rat female are dependent on LUMO
energy commonly in carcinogenicity. The selective carcinogenicity factor of two species between male mouse
and female mouse is dependent on optimal value (ca. (L)opt=5.0A) for length of R;-substituent mainly.
According to Free-Wilson approach, in the case of rat male, alkyl and aryl substituents were superior and
in the other case, contribution of fluoro group substituents were superior to chronic toxicity.
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