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Fig. 1. General synthetic process of 3-substituted phenyl-5-(3,7-dichloro-8-quinolinyl)-1,2,4-oxadiazole derivatives

as substrate.
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Table 1. Used physicochemical parameters as descriptors in this study

Symbols

Definitions
LUMO Lowest unoccupied molecular orbital energy by MOPAC AMI calculation. Measure the ele-
ctrophilicity of a molecule as Lewis acid.
HOMO Highest occupied molecular orbital energy by MOPAC AMI calculation. Measure the nu-
cleophilicity of a molecule as Lewis base.
R Resonance constant by Swain-Lupton, R=0,-0.921F
Sigma (0) Measures the polar effect relative to hydrogen of a substituent in the meta or para-position.
0=logKx-logKy, 0=01+0r
L & B;~Bs STERIMOL parameters (A) by Verloop-Hoogenstraaten multidimensional steric parameters.
DM Dipole moment (Debye). The strength and orientation behavior of a molecule in an elect-
rostatic field.
Pi (m) Partition coefficient (log P) by desolvation free energy of water and nroctanol. R=logPrx-logPru
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Table 2. Observed, calculated and deviation values of growth inhibition activities (plso) against shoot and root of rice

plant and barnyard grass

Oryza. sativa L. E. crus-galli.

No. Substituents(R) M.P.(T) Shoot Root Shoot Root

Obs. Cal? Dev. Obs. Cal” Dev. Obs. Cal? Dev.  Obs. Cal® Dev.
1 H lig. 521 522 -001 544 533 010 577 575 002 551 557 -0.06
2 2-Trifluoromethyl 182 533 534 001 484 497 014 559 556 003 555 574 -0.19
3 2-Chloro6-fluoro 185 484 484 001 500 496 005 562 564 -002 664 659 006
4 3-Hydroxy 197 526 528 002 419 422 003 538 538 -001 502 518 -0.16
5 3-Methyl 163 512 518 -006 517 537 020 562 558 004 553 567 -0.15
6 3-Methoxy 213 536 529 008 493 496 003 551 5359 008 557 524 033
7  3-n-Propoxy” 202 529 - - 510 - - 543 - - 551 - -
8 3-n-Butoxy” 182 541 - - 534 - - 544 - - 554 - -
9 3-Acetyl” 195 536 - - 581 - - 555 - - 565 - -
10 3-Chloro 151 540 536 004 551 550 001 578 568 011 625 593 033
11 3Trifluoromethyl 208 530 534 005 537 513 024 546 556 -010 553 550 003
12 3-Nitro 226 531 534 003 511 531 020 539 552 013 571 596 -025
13 3-Nitro4-Bromo 211 533 534 001 542 565 022 588 591 002 604 605 -001
14 4-Methyl lig. 514 510 004 531 529 002 552 557 -005 553 561 -0.08
15 4-Acetyl® 220 535 - - 538 - - 577 - - 555 - -
16 4-Bromo 199 528 528 000 572 549 023 563 560 003 561 553 009
17 4-Nitro 168 538 532 006 555 543 012 566 548 0.18 607 601 006

Quinclorac” 2.58 4.00

9~9Calculated plso value from equations (1)~(4)., “Outlier. f’Compared substance (Upland & Pre-emergence).
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Table 3. The predicted growth inhibition activities”
(plso) of unknown compounds.

o
o
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Shoot Root

No. Substituents(R)

Ory. Ech. Ory. Ech
Ul 2-Et, 4-CH;CO»- 564 577
U2 2-Ethoxy, 4-Cl 538 5.58
U3 3-Et, 4-Cl 552 529
U4 4(2-CHs)ph- 448 574
U5 4(3-CHs)ph- 445 5.70
U6 3-ph” 452 573

Ech.: Bamyard grass, Ory: Rice plant. *The valu-
es were according to the equations, 1~4. ®5=0.06.
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Quantitative structure-activity relationships for the growth inhibition activity of the herbicidal 3-phenyl-5-
(3,7-dichloro-8-quinolinyl)-1,2,4-oxadiazole derivatives

Nack-Do Sung’, Sang-Ho Lee', Jong-Hwan Song' and Hyoung-Rae Kim' (Division of Applied Biology &
Chemistry, Chung-nam National University, Daejon 305-764, Korea. and 'Medicinal Science Division, Korea
Research Institute of Chemical Technology, P. O. Box 107, Yusong, Daejon 305-606, Koreq)

Abstract : To improve the growth inhibition activities and selectivities for quinclorac family, novel 3-substituted
phenyl-5-(3,7-dichloro-8-quinolinyl)-1,2,4-oxadiazole derivatives as the substrate were synthesized and their the
activities (plso) against shoot and oot of rice plant (Oryza sativa L.) and bam-yard grass (Echinochloa crus-galli)
were measured. And the quantitative structure-activity relationships (QSARs) between physicochemical parameters
of the substitutents (R) on phenyl group and the activities (plsg) were analyzed quantitatively. According to the
SAR analyses, the substrates of planar conformation showed higher herbicidal activities against barnyard grass
than rice plant. The activitics against rice plant depend on the electronic effect (shoots: 04 =049 & root:
Ry =-0.15) of substituents, whereas the activities against shoots and roots of bamnyard grass depend on
hydrophobicity (fop.=0.37~2.40). There were conditions of selective growth inhibition activity against barnyard
grass when such a ortho-substituted electron donating substituents showing the hydrophobicity value, 1=2.40 were
introduced on the phenyl ring. The 2-tolyl substituent predicted from SAR equations was expected to have better
growth inhibition activity and selectivity (Aplsp=1.26) for barnyard grass.
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