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Table 1. Similarity index and growth inhibiting activities (plso) for the root and shoot of Oryza sativa L. and Echinochloa

crus-galli.
Orysa sativa L Echinnochloa crus-galli

No Ry=Sub.(X) NN Root Shoot Root Shoot

Obs Cal® Dev? Obs Cal® Dev? Obs Cal® Dev? Obs Cal® Dev®
1 Ph.CHy- 084 381 393 012 374 366 008 380 38 -009 376 378 -0.02
2¥  (3-Clph.CHx- 085 394 394 000 385 364 021 392 38 003 38 371 0.18
3 (3-CF;)ph.CH:- 087 408 408 000 3.79 369 010 406 401 005 407 39 008
4’ (2-Cl6-F)ph.CHy- 086 395 394 001 376 365 011 379 375 004 375 365 0.10
5" CH;CH,CH- 081 384 381 003 384 371 013 381 376 005 385 384 001
6" CH;0C(=0)CHs- 080 421 409 0.2 400 384 0.16 414 414 000 414 411 003
7’ CH,=CHCH- 078 392 393 001 375 369 006 382 377 005 378 379 -001
8Y CH=C-CH,- 077 389 394 005 380 369 0.11 383 388 -005 379 380 -001
9”  CH;-(CHy)ii- 099 379 376 003 368 355 012 401 403 002 381 366 0.5
10" C(CHs):C(=0)CH;- 086 392 397 -005 373 371 002 376 378 -002 374 386 -0.12
11  C(CHp:C(=0)CH;- 092 3.88 394 -006...378. 376 .002 380 382 002 385 385 000
12" CH;0C(=0)CHz- 087 389 390 002 380 370 010 406 402 004 401 404 -003
13”  Ph.CH»- 090 384 387 003 373 370 003 395 399 004 384 382 002
14”  (3-Chph.CH;- 091 385 384 001 370 368 002 409 400 009 3.80 379 001
15"  (2-CL6-F)ph.CHy- 092 383 384 -001 369 369 000 384 402 -008 375 379 -004
16”  CHs-(CHy)i- 096 379 374 005 375 373 002 357 408 -051 363 645 0.8
17  CH,=CHCHs- 085 3.89 388 001 376 373 003 388 392 -004 3389 38 003
18”  CH=C-CH,- 084 387 388 001 385 372 0.13 401 402 -001 3388 390 -002
19”  (3-CFy)ph.CHo- 093 400 402 002 378 379 -001 381 38 -001 376 378 -0.02

Chlorophthalim plso(Ech)=5.25, plso(chlorophyll)=7.10 & plso(protox)=8.52

“Ri=CH;, "R=4-F-CeHs, “Similarity index, “The values were calculated according to the equations, (1)~(4).,

“Differences between observed plso and calculated plso,
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Quantitative structure-activity relationships and molecular shape similarity of the herbicidal N-substituted
phenyl-3,4-dimethylmaleimide Derivatives.

Nack-Do Sung*, Hwan-Suk Ock', Hun-Jun Chung1 and Jong-Hwan Songz(*Division of Applied Biology &
Chemistry, Chung-nam National University, Daejon 305-764, Korea., ]Department of Environment & Health
System, Daejeon Health Sciences College, Daejeon 300-711, *Korea, Korea Research Institute of Chemical
Technology, P. O. Box 107, Yusong, Daejeon 305-606, Korea)

Abstract : To improve the growth inhibitory activity against the shoot and root of rice plant (Oryza sativa L)
and bamyard grass (Echinochloa crus-galli), a series of N-substituted phenyl-3,4-dimethylmaleimdes " derivatives as
substrates were synthesized and then their the inhibitory activities of protoporphyrinogen oxidase (1.3.3.4), protox
were measured. The quantitative structure-activity relationships (QSAR) between structures and the inhibitory
activities were studied quantitatively using the 2D-QSAR method. And also, molecular sharp similarity between
the substrate derivatives and protogen, substrare of protox enzyme were studied. The activities of the two plants
indicated that barnyard grass had a higher activity than the rice plant and their correlation relationships have
shown in proportion for each. Accordingly, the results of SARs suggest that the electron donating groups as
Ro=Sub.X group will bind to phenyl ring because the bigger surface area of negative charged atoms in the
substrate molecule derivatives may increase to the higher the activity against bamnyard grass. Based on the
molecular shape similarity, when the derivatives and protogen, substrate of protox enzyme were superimposed by
atom fitting, the similarity indices (§) were above 0.8 level but the correlation coefficients (r) between S values
and the activities showed not good.
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