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chloride® F#Z3}gch
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Table 1. Observed melting points (mp), calculated and observed preemergence and post-emergence herbicidal
activity (plso) of imazethapyr derivatives in vivo against Echinochla crus-galli.

Compds. PRE POST
(X)-Subs. Obs.mp (°C)

No. Obs. Obs. Calc, Dev.
1 4-OCH; 179-181 4.10 4.04 4.06 —0.02
2 4-CH,CH; 155~157 411 4.15 425 —0.10
3 4-n-Butyl — 421 4.30 433 —0.03
4 4-Br 165~167 4.14 4.20 4.20 0.00
5 3-Cl, 4-OCH; 187~189 421 4.27 4.29 —0.02
6 3-SCH, 145~148 425 4.15 4.18 —0.03
7 3-SOCH; 164~167 421 4.19 421 —0.02
8 3-S0O,CH, 187~189 426 - - -
9 4-CH(CH3), 134~138 418 432 434 —0.02
10 2-OCH;, 5-CH; 154~157 4.09 435 435 0.00
11 4-CHs;, 3-F - 418 4.08 4.10 —0.02
12 3-Cl 181~183 420 413 4.15 —0.02
13 3-Cl, 4-F 212~216 4.23 4.28 4.26 0.26

14 4-SCH, 145~148 4.11 4.15 418 —-0.03

15 4-C(CHs); 188~189 4.20 4.60 461 0.01

16 4-Cyclohexyl 167~168 4.28 443 443 0.00

17 4-OCcHs 107~112 4.35 — - -

18 3-F, 4-F 173~175 4.23 4.12 4.24 -0.12
19 4-OCH(CHs), 142~ 144 4.15 — - -

20 3-CHs, 5-CH; 182~184 4.14 4.58 454 0.04

21 2-Cl 171~172 431 4.13 413 0.00

22 2-F 158~160 4.34 4.03 4.00 0.03

23 2-CH; 179~181 414 4.04 4.06 —0.02

24 4-H 153~156 413 3.93 3.92 -0.01

25 2-OCH; 181~183 411 419 421 —0.02

“The values were calculated according to the equation (2).



Imazethapyr -F=A2] A|ZgA

—383—

gh3he acetoneFg-Hol A3 FFEL o 0.06~
10Kg/hael o] G BEg B 49 24
22004 ARSI 2—4FRE SR B W AP
3 2R B e MEE(%) R 3 WSt 3
7betginh. Hel s AzgAL 9 $AE 25U B
oM GBAZ el $4E S-S 59 acetone F
£olg ¥R Wol A 2o Moz W
el Mt who} o] X HrlERE X7 W
stol wet {AF v Az G4 ol
Azt
& mole
Zd A

ko] 50% AsiE UEhiE J8EQ) w5k
ETER UG bl A9 d4E FHilo B
Z2343(obs. pls) #(Table 1)o7 A3}t

QSARA[9] AH|4H

Imazethapyr Fr=d¥ =2 Io) NS obspl,d X37)
X)¢l €2 584 gelulel 2 Hansch-Fujita 4E6 190
71%3F QSAR-PC:PAR Z 21828 o]43}o] QSARA
< AT SAGE AU BA F nd AR
ol &€ FFEY Agold re HuAS, Fe g
19T sE EEHF o)

&2 3183 saule 2+ electronic(o), molar refrac-
tivity(My), hydrophobicity(r) % Tafte] steric(E) para-
meter Y% STERIMOL parameter®®7} 7ZE =it}

4z 9 2%

HZE#M(plso) 3t

/9%t imazethapyr FEAEZ =9 A 284 (Ta-
ble Dgto. 2 R-E o} HM(PRE. : 4.09~4.35)7 o} %
(POST. : 3.93~4.61)) wxl= AzPAe] Agke oo}
H7] sl 7 w9)e] 27h3(PRE. : 422 2 POST. :
4.260& 71Zo2 452AD) Wol AT ARTA
WAFig. 204 (A< D). 2z B)g O Az 4

o
C"' # _Sonsmo
rk NaOH
H
__ nBL/TF \O x
cu, °n
7§ tj_x N

Fig. 1. Synthetic process of (2-(4-|sopropyl-4-methyl-
5-oxo-2-imidazolin-2-yl)-3-(N-methyl-N-X(sub.)-phen-
ylaminooxoacetvl)-5-methviovridine derivatives.
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Fig. 3. Parameter focusing between o and E, consta-
nts in post-emergence herbicidal activity of imaze-
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Active compounds (H): Above pls 4.30

ZFolHEL EHHo|rh

o} F o] A xBA(Fig. Holl= @25 o] A= 2
Ao 213t electronic effect(c<0) & YeRE X879}
Z2 E3tol SE<0)9] #e e AEy) dFE e
AzgAol 7IhEct 53], o7leM & SAFEE 7}
o4 L 4L JEe BEAES BA7 QA AT
Yo E THe LW E ZE B 57t
 S(E, <0 oz X379 Bu7) 55 AT
SgEH 584 Alole] gAE FrAo] & AYLP
quata glch weEkd @4g wEde X-ASRE
A2EARFANA AED wiel Zo| bulkyst HAE v

" E(0<0) 4-t-butyl group(1 5)74 3,5-dimethyl group(20)°]

3-(N-methyl-N-(X)X] $+-phenylaminooxoacetyl) group®]|
=99 SFEE0] wo} 9] Hof it & A2EALS
GERE 43 AN dXEe 2ESE EeoRM
AzGA "He 8lo] X-XF 7o 2§ electronic
effect®} steric effecte] ZA3AL wE3tn ok

o]7]4] STERIMOL parameter (L, @ B)9} 4 2
F4(HB) 2 hydrophobicity(m)®] J%¥L A& Holgl
on E3|, A%49] bulkyd alkyl groupe] X @2
% electronic effect®} steric effectolqt J&EF oI 4
$AL on|shs ol #3 oEA0] 2 7HHLS imaze-
thapyr FEHE ANo] ojn] FEI AF4S ZFD
27 WEoR AT

ole} B AE ZAd) iy, uie AL 2
Ne 849 =7l IS viAe wdd SEESY
backbone& Fz o] w2 HelAo] JFE T
2 FYg backboned fASE F%
2gk7)e] wgle oste A9 AVl EE,

“

%
1
. of)
-3
x
kit

48 T u T

obs.plso + 0,225 ¢

-
-

ol
o
T

37 s L L
-3 -2 i 0
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(SUM = —0.208(0.033)E, + 4.009(0.046), n=22, s=0.098,
F=40.14 & r=0.817)
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Influence of 3-(N-methyl-N-X(sub.)phenylaminooxoacetyl} group on the her-
bicidal activity of Imazethapyr derivatives
N. D. Sung, H. J. Kim* H. S. Chang** and D. W. Kim** (Department of Agricultural Chemi-
stry, Chungnam National University, Taejeon, 305-764, Korea, *Kyung-Buk Agrochemical
Co Ltd., Kyungju 780-110, Korea, **Korea Research Institute of Chemical Technology. P.
O. Box 9, Daedeog-danji, Taejeon, 305-606, Korea)

Abstract : New twenty five Imazethapyr derivatives, {2-(4-isopropyl-4-methyl-5-0xo-2-imi-
dazolin-2-y1)-3-(N-methyl-N-X(sub.)-phenylaminooxoacetyl)-5-methylpyridine) were synthesi-
zed. and The quantitative structure activity relationships (QSARs) between their post-emer-
gence herbicidal activity(pls) values in vivo against Barnyard grass (Echinochloa crus-galli)
and physicochemical parameters of substituents(X) of 3-(N-methyl-N-X(sub.)-phenylaminoo-
xoacetyl) group have been studied. From the basis on the findings, in case of post-emerge-
nce, the activities were dependent on the steric constant(E,<0) and electron donating (c<0)
effect by subsitituents(X) of 3-(N-methyl-N-X(sub.)phenylaminooxoacetyl) group. Therefore,
The most effective compound, 15 (4-t-butyl group) and 20 (3,5-dimethyl group) were exami-
ned in this study. And the conditions on the compounds predicted to show higher herbicidal
activity were aiso discussed.



