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Table 1. Fromal net charge and AO coefficients” of the substrate by CNDO MO calculation method

MO q'ty G G G Ny N, O O, O Oy
Net Charges 0.3220 0.1587 04781 -0.1713 -0.2215 -0.2760 02274 02314 -0.2350
AO coefficients 0.0418  -0.0008  -0.0007 -0.0983 - -0.0063 -0.0002 -
“The value of HOMO(2p,)
N-phenyl 2184 (X)o] tt¥t £2)-313 steloe|(R 2) izl 4ol A YoAE e vehdt.
o B59 A2BA Fhplo)S SAS(Ver. 6.12)9} QSAR- g A5 (B 5 1990 B 3 Aold] 2E A
°

PCPAR 285 Hgsld = (B 5, 199381 &
¥ SARES AUtk HH)ABAY 54 99 g
st 2 AOASF & EAHE (MO) d43e CNDO
(Hehre 3, 1986) "' (Hyper Chem. Ver. 40)0.2 AA}

&
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2-(4-(6-chloro-2-benzoxazolyloxy)phenoxy)propionic acid
(A);Mp:156 ~158C ,obs. pKa=4.40, obs. logP=5.20 (calc.
logP=4.77), NMR(CDCl); § 1.76 (3H,d), 5 487 (1H, q), 8
7.06~7.47(7Hm), R=0.20, 6-chloro-2-benzoxazolone (B);
Mp:192~194C, obs. pKa=840, obs. logP=1.74 (calc.
logP=2.90), NMR(CDCl); 6 11.2~11.25 (1H, NH, br), &
70~7.6(2H,q), § 693~397(1H,d), R=0.62, p-toluidine; R=
0.78, p-hydroquinone; Re=0.45
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Fig. 1. Molecular geometry and numbering scheme of
the most stable 2-(4-(6-chloro-2-benzoxazolyloxy)
phenoxy)-N-phenylpropionamide as substrate.
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T4 2-(4-(6-chloro-2-benz-oxazolyloxy)phenoxy)-N-phenylpropionamide f%=| %~ 23

Table 2. Observed and calculated herbicidal acitivities (plsp) with pre-emergence in vivo against ECC and ORY
in down land and melting points('C) of substrates.

F-W Hansch F-W Hansch
No Sub.(R) MP ECC ORY

dCalc. Dev. PCalc. Dev. 9Calc. Dev. 9Calc. Dev.
1 H 166 562 562 000 525 037 599 599 000 500 098
2 2-(n-pr) 181 451 451 000 443 008 249 249 000 O O
3 2-Ft 160 535 531 033 498 036 465 469 -004 425 039
4 2-F 133 493 501 093 510 017 444 405 038 472 028
5 2-(i-pr) 127 536 53 000 2 2 490 4% o000 O P
6 2-C1 115 535 532 016 503 032 476 48 009 436 040
7 2-Me 172 533 537 032 527 006 430 374 055 468 038
8 2-OMe 113 535 533 024 516 019 445 430 014 443 000
9 2-COMe 83 469 469 000 501 032 437 437 000 418 020
10 2-OH 113 489 493 006 49 001 365 406 041 - °
11 3-OMe 111 535 529 011 516 019 434 440 006 443 009
12 3-OH 133 484 489 011 456 028 441 434 006 464 023
13 4-Me 158 492 502 003 527 035 443 395 047 468 025
14 4-OMe 174 500 498 006 517 017 432 437 005 443 011
15 4-Ph 206 426 426 000 409 017 268 268 000 290 022
16 4Ft 155 505 496 009 498 007 390 48 098 425 035
17 4-CN 157 486 486 000 506 -020 362 362 000 440 -0.78
18 4-CH,CN 148 484 484 000 503 -019 446 446 000 435 010
19 4-COMe 183 460 - - - - 409 39 018 412 -0.03
20 4-CO.Et 137 485 - - - - 419 381 037 375 043
21 4-CH,COEt 129 450 - - - - 413 413 000 - -
2 4-CH,COMe 118 449 - - - - 383 - - - -
23 2-Me, 4-OMe 162 486 504 011 515 -029 452 400 051 403 048
24 2-Me, 4-Me 177 494 485 007 498 004 324 35 029 H 9P
25 2-Me, 4-OH 186 473 463 005 508 -035 445 410 034 442 002
26 2-Me, 4-OCH,CO,Et 139 497 - - - - 38 - - - -
27 2-Me, 4-OBu 153 429 - - 9 9 260 260 000 243 016
28 2-Me, 4-COH 194 455 - - - - 440 459 019 472 032
29 2-Cl, 4-OCH,COMe 158 433 - - y - 411 - - - -
30 2-Cl, 4OCH,CO,H 191 473 - - - . 434 411 022 - -
31 2-F, 4OCH,CO,Et 135 452 - - - - 385 - - - -
32 2-OMe, 5-Me 133 404 393 019 9 0 482 536 054 5
33 2,6-F, 172 491 468 019 492 001 471 428 042 436 034
34 2,6-Ety 189 283 289 000 0 9 305 253 051 304 001
35 2,3,6-F 125 487 499 019 469 018 375 415 040 399 024
36 2-Cl, 6-Me 197 305 310 005 0 O 0008 147 147 5 9
37 2,4,5-F3 150 489 489 000 469 020 507 507 000 507 000
38 2-CONH, 165 359 - - s A 443 - - 434 0.09
39 2-Me, 4-OFt 202 448 - - - - 308 308 000 361 -053
40 2-Me, 4-OCH,CO,H 193 398 - - - - 340 362 022 - -
41 2-Me, 4-COMe 164 415 - - - - 340 320 019 370 -030
42 2-Cl, 4-COMe 152 343 - - - . 280 317 037 D D
43 2-Cl, 4-CO;Et 157 282 - - 9 9 270 307 037 28 018
44 2-Cl, 4-OCH;CO,Et 158 340 - - - . 273 - - - -
45 2-Cl, 4-CO,H 235 438 - - - y 434 414 019 381 052
46 2,6-Clp, 3-Me 210 329 327 000 366 -037 308 212 09 28 022

“The Calc. values were calculated by the eq. (27, 3)”, (4)° and (5)”, “Excluded compounds in eq. (3) and ©)".
f)Herb1c1da1 activity in 0.1kg/ha concentration., Abbrevi- ation: ORY (Oryza sativa L.), ECC (Echinochloa crus-galli).
®Herbicidal activity below 0.1kg/ha concentration.
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Fig. 2. Nodal properties of skelecton (Ni-Cz-C3-O2) in
substrate by CNDO MO calculation method.
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matrix 25-€] 533} 0|2 2|3t Free-Wilson (F-W)
W (Free 5, 1964)0] wigt AT =090)71 £ &
Ak '

thA] Modified F-W Hhile] A& (Kubinyi %, 1976a)3}
o o] Ao My Hv|E|EA Tafte] Y& (Es)E
ERhlle A58 FUkle Aol dzEA FY (A
r=0.093)=]o] AzgAde] Wo| F ok 98% (100r)7} 4=
= U (2 Ae F=IA orldA, X3 A5 (o)
7 9E SPEEL AR FFBAC BF AAHUSE A
£ 4 gionz Aoty AAlslsih

plso(pre.)=-2.784(+ 0.45)[n-pr]-2.093( *0.37)[Et]-0.594( +
0.22)[F]-2.215(= 0.36) i-pr]-0.182(= 0.38)[CI]-2.053( - 0.35)[
Me]-2.255( = 0.28)[OMe]+0.245( = 0.88)[ COMe]-2.661(+ 0.3
08)[OH]-1.092( % 1.24)[ph]-0.389( = 0.35)[CN]+0.305( * 0.66
J[CHCN]+0.352( £ 0.12)[[0}+2.310( % 0.32)[lm]-1.155(£ 0.1
6)[Ip]-1:273(= 0.39)[To,m]+2.140(+ 0.22)[lo,p}-1.022( + 0.44)
[To,m, p]+1.661(=+ 0.30)[1d]-0.337( = 0.35)[ ls}:0.132( + 0.07)E
SP45.620( T 0.15) coevreerevemneenerrecnereeresesesesssisiareeeieenereee @

(n=28, £=26.156, s=0.155 R r=0993)

o] Ao o5t v| (H) XA, 19 A2EA (plso=5.62)
o Hjgle 2R & AL Jehln glon acetyl ¥
cyanomethyl-) 87} 84-& ZVW% Aoz =N
k. X379 fAER 1 AFAEL m->o->p-X| A 18
I 23X 8A= o,p->o,m->o,m,p—7‘<]§}ﬂ]9] %902 meta-



Table 3. Used physicochemical parameters of N-
phenyl substituents in correlation equations

T4 2-(4-(6-chloro-2-benz-oxazolyloxy)phenoxy)-N-phenylpropionamide 53] &~ 25

A8E 1 XA ortho, para-X3Hd 2 X|SA=A AR}
A7 AR BARG Ase = 2 B ol ®
T A2 Hol FAFLE oujrt glemg Azl YA}

a) b) C d) )
No #% MO KRBT F o) o) gy ol (alwasich £9 B39l A% 2]
1 108 103 0 0 2 Bol gAl = Ao Z L mXR) & Ao
2 261 1496 008 -160 006 -027 34, Hansch o2 Aaigo] 2 48 frshey)
3 211 1030 010 131 005 -015 29 Ee-318t devlEzt Eele AA XA (n=38)0]
4 128 092 03¢ 046 043 120 & SAR A4, (plso=-0.398( 1 -1.580)-0.043( 0.02)Mz-
5 23 14% 010 066 005 015 1.009(+ 0.28)F-0.611(+ 0.30)R+5.433( +0.45)(n=38, {=8.225,
o p m A T om M 0515 9 0780 ARME AR (Clo)S BE

. . - =d. =\, =\. - ) _‘__ - _] - 3 =]
8 116 787 051 0% 02 03 2 O UL B A WP van 2 g 7))
9 157 1118 020 300 032 165 (¥ 1)& A9l3ta Hansch & = & b, 3aAS ()7t
10 044 981 014 - 024 020 e Y (Ar=01)Eo AxBAS W] F ok 72%
11 060 25 064 055 029 012 (10057} X =E (3) Ae ATk
12 116 787 051 055 02 012
13024 258 064 055 029 017 plso(pre.)=-0.532(  -1.304)’-0.426(-+ 0.14)F-0.029( +0.06)
14 162 565 007 124 004 027

ES+5.274(£0.27) cvvvevvereviereieeeiesesionneeieneioereisines 3)

15 116 787 051 055 026 -001 DY 0265 08t
16 28 2536 008 38 008 -015 (n=24, £=12.320, s=0.265 % r=0.849)
17 211 1030 010 131 005 066
18 117 633 019 051 051 0.01 @) Ho2HE AxFAE N3] A% 2Hes A4
19 065 1011 -018 238 021 045 Ae HAL (1)p=l34S 2= X@7)2H  Swain-
20 131 1287 015 - 033 0.45 Lupton®] £2}7t Q1 (molar attracion constant)o]] #3t
n e A 05 - 0B D16 gonmow Awsle 9834 Aol FE B39 A
73 1:16 16:48 ) ; ) 040 A7y AgEE & (F) 237 & (F0)9 ASE Yehizn
24 170 1352 058 179 02 030 2 AR X)& AA DAolofoF slv} 1 377t 2A @
25 217 1130 -014 248 008  -050 ofof & A (Es<0)Y& Al Qick
26 079 823 071 179 025 - ol9} gL =olo) wa} (3o} A 1 FHEAL
27 220 1812 051 - 0.18 -045 d&a A7 (T 49 95y logP=1.2~1.6‘§‘§-‘HQ X&)
8 174 - N B} N 0.58 BA 280 7P 948 SEELS 2,6-dimethyl4-me-
29 318 2731 06 - 021 - . _ g5
30 150 128 0 i 037 0.07 thoxymethyl Xj2HA] (plo=541)°Ict. o] FFZe 3
31 09 19:64 . . . . g/had] FZoA ¥E 100% LAT Aoz JAHALL
32 18 1852 008 - 029 044 A2, F 404 AAIG vie} o] AALARA =77}
3 195 1890 - - 074 240 2 4dimethylamino 7|2 =5t RA2BAHLS =43
34 244 2350 - - 07 030w, wo} Hel: F 23] gaiel B8 AzBAol e
% 134 - - - - 2.74 A grgkort wol & 0063 kg/had] 5 F3olA W
36 18 - ; ; ; 0.27 A wsten et ¥ g/hasl 5=
37 106 2002 - - - 1.60 Table 4. Prediction of highly active compounds”against
38 160 129 - - 074 - ECCY with pre-emergence in ereen house
39 139 - - . - 037 i B &e
40 170 1352 058 179 022 046 Rank R plo  g/ha’
41 148 18 068 092 08 032 , .
2 315 2060 020 262 -010 085 1 2,6-(CHs),, 4-CH,0CH, 541 130
43 1.68 276  -1.02 -1.38 1.29 0.85 2 2,6-(CHs);, 4-CH,OH 5.40 148
4 227 1168 02 221 037 -
45 168 27 102 -138 129 085 3 2-Gls, 4-CH0CH; 537 165
46 291 1771 037 318 078 073 4 2,6-(CHs)., 4-CH,CN 530 190
al)Hydrophobicity, Molar refractivity  (cm’/mol), “Patent pending(Kim et. al, 1998)., "The values were

9Resonance effect, “Steric effect, 9Field effect and

Delectronic effect of (R) groups on the N-phenyl ring.

calculated according to the equation (3)., 950% inhibit
concentration.
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A3 Ze viow AXHE matrixZHFE Free-Wilson2]
(Free 5, 1964)5 #% (r=0.862)3}%1. 21} Modified Free-
Wilson #gel]l &8 (Kubinyi 5, 1976a)ste] v 48 I}
AuHEA o7 57 Frhgesd el e
P (Ar=0045)=]0} AzTA ] Wo| F o 82% (-
100)7F sjM = ths (4) 42 F=sith

plso(pre.)=-4.371(+1.41)[n-pr]-2.082(= 0.91)[Et]-7.236( =
2.63)[F]-1.872( = 1.40)[i-pr]-4.162( = 1.24)[Cl]-3.029(+ 0.94)[
Me]-2.683( 1.15)[OMe]-9.192( + 3.39)[ COMe]-2.746(+ 1.20
)[OH]4.250(-+ 1.16)[ph]-6.090( = 1.83)[CN]-4.470( £ 1.61)[C
HLCN-5.376( + 1.60)[CO;Me]-5.472( * 1.61)[CO,E]-2.854(
+1.17)[CH,CO,E}-4.162( + 1.32)[OBu]-4.410( + 1.72)[CO»
HJ-3.157( % 1.24)[OCH;CO,H]-3.575( + 1.30)[OEt]-0.194( +
0.52)[To]-1.858(+1.21)[Im]+0.925(~+ 0.60)[Ip] +5.858( = 1.85)
[To,m]+2.670( % 0.90)[Io,p]+15.359( = 5.38)[Io,m, p]+0.941(+
1.16)[1d]+2.940( = 1.61)[Iw]+1.774( = 0.77) & >+5.990( = 0.76)

(n=40, £=2.062, s=0.763 % r=0.907)

o] Ao ostH o3& FIIZE § Uv AFE A
oo AA WS w) 1-XFHZE p->o>m-HF SAZ
para-X| &7}, 2- £ 3-XBAZE om,p->0,m->0,p- &
M2 3-X@A7t aela slef F9-9 7ol AxGFS #A
of wWE Ao vXe FF2 F AT 25 4
(>0)9) & Uehl Rgou Ao =7 (Iw>ld)9 ¥&
#Axz wol AA ZAZL LARTG EAMoZ 9njy} g
S Bk ohlgl, & e BYoex o H9e Awtd
A2 o9l AT (4 B, 19999t dXH= Axjolrh

ghH, @19l 28-83 dEivgrt g9d I3EE
=398 ueZ {FE3 Hanschd, (pln=-0.239(x
-0.932)°-0.033( -+ 0.03)Mr-0.687( = 0.47)F+1.440(1.00)lo,m,p+
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Structure activity relationship on the herbicidal activity by the N-phenyl substituents of
2-(4-(6-chloro-2-benzoxazolyloxy)phenoxy)-N-phenylpropionamide derivatives in down land

Nack-Do Sung, Sang-Ho Lee, Young-Kwan Ko,' Kyung-Mo Lee' , Dae-Whang Kim' and TaeJoon Kim’
('Division of Applied Biology & Chemistry, Chung-nam National University, Taejon 305-764, Korea., *Korea Research
Institute of Chemical Technology, P. O. Box 107, Yusong, Taejon 305-606, Korea)

Abstract : A new fourty six 2-(4-(6-chloro-2-benzoxazolyloxy)phenoxy)-N-phenylpro- pionamide derivatives
were synthesized and the herbicidal activities against rice plant and barnyard grass with pre-emergence in
down land were measured. The structure activity relationships (SAR) between the activities and
physicochemical parameters of the substituted(X) N-phenyl group in substrates were analyzed and discussed
by Free- Wilson and Hansch method from the basis on the former study (Sung. et. al, 1999). The
conditions of selective herbicide activity both the barnyard grass and rice plant are shown that the optimal
bydrophobicity, (r)o=134 and electron donating with field effect (F<0) of meta and ortho,
para-substituted mono or disubstituent on the N-phenyl ring were found to contribute significantly. The
herbicidal activities against barnyard grass are roughly the same as the results in up land whereas damage
to rice plant in down land more increase than that of up land. Degradation products in water are
2-(4-6-chloro-2-benzoxazolyloxy)phenoxy)propionic acid ((A)) (obs. pKa=435 & obs. logP=4.77) and 6-
chloro-2-benzoxazolone (B) (obs. pKa=840 & obs. logP=2.90). These results were supposing that the
hydrolysis product of substrates, (A) is comparatively absorbed in rice plant but not in barnyard grass.
And it is assumed from the SAR equations that the 2,6-dimethyl-4-methoxymethyl group substituent
(plsi=5.41, 3g/ha) is selected as the most highest herbicidal acitvity against barngard grass in green house.
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