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Fig. 1. Numbering scheme of heavy atoms and rotable
dihedral angles in A: 1~10 and B:-11~20.
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Fig. 2. Allignment of potential energy minimized structures
(A :front view & B:side view) according to a

least-squares atom-by-atom fit.
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Table 1. Summary of CoMFA correlation statistics for growth inhibiting activities (plso) against the root & shoot of

rice plant and barnyard grass.

, \ . . Conventional Cross-validated” RC*(%)
Species. CN O C 7 -
s r ] q Steric  Electro.  clogP
Ory.xoot 17 3 3 0.036 0923 0.027 0.307 37.6 40.6 22.0
Ech.root 17 3 3 0.032 0900 0.031 0.450 49.6 332 177
Ory.shoot 17 3 5 0011 0987 0.017 0.387 36.8 45.6 17.6
Ech.shoot 17 3 3 0.031 0902 0.021 0.535 56.8 426 0.4

“Number of compounds in data set, "Outlier (Ory. root: 15, 17 & 18., Ech. root: 3, 13 & 16., Ory. shoot: 11, 13
& 17., Ech shoot: 12, 13 & 17), “Number of component, Obtained from the leave-one-out cross validation.

“Relative contribution. s; standard error, r': conventional correlation coefficient.
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Table 2. Observed and predicted growth inhibition activities (plso) against the root and shoot of the two plants.

Barnyard grass Rice plant

No Sub.(R) logP Root Shoot Root Shoot

Obs. pred”. Dev’.  Obs. pred”. Dev’.  Obs. pred”. Dev”. Obs. pred”. Dev’.
1 CH:Ph- 529 392 392 000 392 387 005 389 38 005 377 377 000
2 (3-CF3)phCHs- 617 403 403 000 387 387 000 39 387 003 38 380 000
3 ph(3-CD)CHy- 600 395 - - 386 388 002 375 381 006 373 374 -001
4 (2-Cl, 6-FphCH,- 6.14 401 397 004 380 3.8 -002 38 379 004 366 365 001
5 CH;=CHCH- 436 391 394 -003 403 400 003 391 391 000 376 375 001
6 CH=CCH,- 368 391 393 002 394 393 001 403 404 001 385 38 001
7 C(CH:):C(=0)CH,- 4.76 397 395 002 394 391 003 38 379 001 377 378 -001
8 CH;0C(=0)CH;- 356 394 395 001 401 401 000 39 391 001 383 383 000
9 CH;C(=0)CH»- 330 395 395 000 392 399 -007 389 392 003 39 390 000
10 (3-F)phOCH,- 507 404 403 001 393 392 001 377 377 000 377 377 000
11 phCHs- 489 380 383 -003 376 378 -002 381 38 005 374 - -
12 (3-ClyphCH,- 560 392 385 007 38 - - 394 396 002 385 383 002
13 (3-CF3)phCH,- 577 406 © - 407 0 - 408 405 003 379 © -
14 (2-Cl, 6-FphCH,- 575 379 383 -004 375 372 003 395 395 000 376 378 -0.02
15 CH;CHCH;- 477 381 38 -001 385 38 001 38 - 384 384 0.00
16 CH;OC(=0)CH,- 317 414 - 414 ° - 421 421 000 400 400 000
17 CH,=CHCH,- 396 382 382 000 378 381 003 392 - 375 9 -
18 CH=CCHz- 329 383 380 003 379 378 001 38 - 380 3.81 -001
19 CH3(CHy)i- 954 401 404 -003 381 383 -002 379 382 003 368 368 000
20 (CH;);CC(=O)CH- 4.36 376 378 -002 374 374 000 392 38 003 373 373 000
A:1~10 & B: 11~20,, “The values were calculated according to the CoMFA equations, 1~4; "Obs.-Pred., “Outlier.
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Fig. 3. Plot(r=0.997) of CoMFA predicted versus obse-
rved plso(shoot of barnyard grass) values for the
traing set compounds.
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Fig. 4. Contour map from CoMFA model for growth inhibition activities against root of rice plant(ORY) and bamyard

grass(ECH).
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Fig. 5. Contour map from CoMFA model for growth inhibition activities against shoot of rice plant(ORY) and

barnvard grass(ECH).
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Table 3. Predicted growth inhibition activitics (plso)

against the two plants for outliers.

Plant No.  Substituents (R)  Obs. Pred.” Dev”.

14 (2Cl, 6FphCH- 395 391 004
g’y't 17 CH,=CHCH»- 392 397 -005
00

18 CH=CCH-- 389 400 -0.11

3 ph(3-Cl)CH.- 395 394 001
lfc”'t 13 (3-CEy)phCH:- 406 380 026
00

16 CHOC(=O)CH»- 414 390 024

11 phCH- 374 378 -004
Ory- 13 (3-CFy)phCH:- 379 376  0.03
Shoot

17 CHy=CHCH>- 375 383 -0.08

12 (3-Cl)phCH.- 389 386 003
Ech. 13 (3-CRy)phCH:- 407 388 019
Shoot

16 CH;OC(=O)CH- 414 396 0.8

“The values were calculated according to the CoMFA
equations, 1~4., "Dev.=Obs.-Pred.

Table 4. Predicted growth inhibition activities” (plso) of
unknown compounds against the two plants
using CoMFA method.

B Root
No. R) & Cylm B E—
Ory Ech
UL? 3-CF;-phCHs- & Cy-t-Bu 392 407
U2Y  3-CF;-phCO,-CHy- & Cy-t-Bu 3.89 4.06
U3 3-Cl-phCHy- & C;Cy-ditert-Bu. 377 405
Shoot
No. R) & Cylm" —_—
®) yim Ory Ech
U4” Et- & Co-t-Bu 3.77 3.95
US® Et-, C-OH & C-CH=CH-C(CHy)y® 381 3.92
U6” CH,-CH,-CO-CH; & C;-NO,, 3.80 3.92

Cs-CH=CHBr
“The values were calculated according to the CoMFA

equations, 1~4., "C; & Cs atom on cyclic imide ring
in (A)., “A-series compounds, “B-series compounds,

“Ry group.
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Comparative molecular field analyses(CoMFA) on the growth inhibition activity of N-phenyl-3,4,5,6-

tetrahydrophthalimide and N-phenyl-3,4-dimethylmaleimide Derivatives.

Nack-Do Sung*, Hwan-Suk Ock’, Jong-Hwan Song2 and Yong-Gu Lee (Division of Applied Biology & Chemistry,
Chung-nam National University, Daejon 305-764, Korea., IDaejon Health Sciences College, Daejon 300-711,
Korea., *Korea Research Institute of Chemical Technology, P. O. Box 107, Yusong, Daejon 305-606, Korea)

Abstract : We discuss that the growth inhibition activities against root and shoot of rice plant (Oryza sativa L.)
and bamnyard grass (Echinochloa crus-galliy by N-phenyl-3,4,56-tetrahydrophthalimide (A) and N-phenyl-3,4-
dimethylmaleimide (B) derivatives with changing substituents can be explained and predicted using comparative
molecular field analyses (CoMFA) method. And the results show that the cross-validation value, q2 at three
components and Pearson correlation coefficient,  were rice plant: shoot; r2=0.987, q2=0.387 & root; r2=0.923, q2=
0.307 and barnyard grass: shoot; r2=0.902, q2=0.535 & root; 1°=0.900, q2=0.450, respectively. In addition, The

activities of unknown compounds were predicted by CoMFA method. From the contour map of (A) derivatives,

the selective factors to remove barnyard grass takes positive charge on the benzylic carbon atom (C27), negative

charged carbon atom (C29) of meta position and steric bulky groups on the cyclic imino ring (C7-C8).
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