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2-(4-(6-chloro-2-benzoxazolyloxy)phenoxy)-N-phenylpropionamide
FEXHE & N-phenyl X|g7[2] &3

4z« 0|45 - BAS - SHE - 7B - ULk

SHUWS &S, st AEIE TR

% & . Fenoxaprop-ethyl”] 3122 amide HEjel Y& ] 2-(4-(6-chloro-2-benzoxazolyloxy)phenoxy)-N-phenyl-
propionamide F-=A| % N-phenyl 2] X-X|$A| 50| Walgte] w2 729} FyelA Hol H(pre)d} F(post),
Bl(Oryza sativa L)) v)x]e oFs)ele] BA(SAR)E Free-Wilson "PA3 Hansch ®AE o] &3l AHgdow 7
E3ich. tiAl Aoz wol H, wo) thdh ofsis N-phenyl XA para-XEE 1 AFAE 234X 3
AN a4l HAZR, (), =091 7 MAAZE 4§ IRl W] 2ol FollE meta-XEH 1 X
A ST 2,3-28kE 2 A=A AR, =0.5)2] 25749& ZH= fluoro, acetyl R carboxyl &, F= A =;
A Bol HlwA Jag viAth 233 7|ZERS Wol A Ho) ol F9 vlof tigle] © & & |2
UES YU SARA wel 22l 7k 88 @ Uehlie 35S 2-methyl-3-methoxy-4-cyanoX| EHA]

2 ol gEgich. TR JlRRE Bee] §3E NAY FIAA (Adyy) WOl mE ALEE Weow Juy

Ko BH) A 3 B2 A7) ANMEP)) tsle] HES (19993 109 159

€ 319 <)
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T AZARA Blo] tiF oRhE FPN7)7) 15K ester
F¢l Fenoxaprop-ethyl'?Ht} 7ReiajAlo] =a]i ApAo] &
718 amide® €] 2-(4-(6-chloro-2-benzoxazolyloxy)-phenoxy)-N-
phenylpropionamide -F=AE°] AgoM = FEAHoZ ¥} 1
Alolol] AHElide] AFE oL FHME HHAd (Y F, 1999,
2-(4-(6-chloro-2-benzoxazolyloxy)phenoxy)-N-phenylpropio-
namide %A % N-phenyl X|3AIE0l] <& vi9} ¥ He)
A Az S rAE T2 IIHENA 39,
Fi e 2E YUk

Axle] Al ofshd el mRl= 7 8% 2902
AR A 0<o)=AM AR, (M), =134~1.609] 2544
= Nephenyl 2|84 olojof itk Zlollem &4 &, A4
o] Zheial w34 Aol ®ul ohg), Ak WA B
o Ax FAle>080d 5t wEA sieEsiEe] AAE
carboxylic acid®] 7H4=4dol] 71918k Aoz o)AbEYLt.

2 dolMe el e g 35 244 2-4-
(6-chloro-2-benzoxazolyloxy)phenoxy)-N-phenylpropionamide -
%A F N-phenyl 37| (X)7} Halshl w2 we] dol A
% opsloll mIXE px-ofslsle] WA (SARPE EE, JNeR
sl WS o olsfskuA sk,
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dxe) AmOe} WHAD B, 1999, FHNA 2-(4-(6-chloro-
2-benzoxazolyloxy)phenoxy)-N-phenylpropionamide %A %

" N-phenyl XI8AE] AZ2BA, T=15A3A 34), FiL F)

o wizt wol Al W (Oryza sativa LYE 3w o= A
Al Fx-okseke] BA(SAR)AS H=315 AHE SA3
58 A

A= MO) &% PM3 W (Hyper Chem. Ver.
40108 X377} Walgle] g 71dEAke] LUMO, HOMO,
carbonyl ¥H9AFe] WAASH (Qo) B B 52 ARSI
o FHgEsE AAE<Sl 2-(4-(6-chloro-2-benzoxazolyloxy)
phenoxy)propionic acid (PA)®] logP#%3} pKa “&<=+& Sirius
Co(3=) B9 PCA 1012 SH3I5th

N

o ng

Txe} HSd

7Hg Qg Z1d BAGA A 17505 aw., AAEE:
-41.88kcalmol’ 2 =%} FF :1.78Debye)s= bond para-
meters(Table. )ZFE 14-dioxybenzene 312]ol| th3} benzo-
xazolyl#} phenylamide groupo] $°Zol| 7}7k-& wld (Fig. )=
TAE ASE & F AUt

olg{gt Fefe] A7} AT FEAE-E olslsl] #st
ol Hl(H) XZHA], 19] B AR} e FHREEE
ERd 82k A7) 219 MEP)] tidk 531=YE Fig. 190 A
Alstgact. @9l A8 A2714 R (Keal/mol)7} isoenergy
contoursE= LEPJ negative potential contourS2 FHZ ¢
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Table 1. Bend parameter of none (H) sub-stituent, 1

Angle( °) Length(A)
ZCN.C, 122.29 C,C, 3.87
ZN,0,C, 11721 N,-O, 2.96
£C0,C, 11578 C,C, 3.62
“£CN-C,-0, 167.16 C.C, 3.61
*/N,-C,-C,-0, 64.89 CoC, 3.04
“£C,C-0,C, 149.11 C,N, 2.95
"2 C0,C,C, 162.15 c,0, 3.52
£ CC0,-C 75.75 0,0, 221
“£CLO-CeN, 142 N,-O, 230
“£C0,C-0, 178.76 0,-0, 3.33

*Torsion angle.

Fig. 1. Molecular geometry and molecular electrostatic potential
(MEP) contour plots of none(H) substituent, 1 as substrate.,
positive contours are dashed lines and the negative contours are
solid lines (contour values are in unit of 10-3 au.).

b F=9lell F2He] QlE whHo) positive potential contours
WA e 9o vehls 9lo™ N-phenyl Z#4 negative
potential contourg<> amido ZAFe] NeAle| E2Hof 3= A
L= positive potential contourEel| 71914 o}, aEs
SA9] I3l FHE-S negative contourst $18o] &=
Aol WAy Fee whdFHo] g, B3,
benzoxazolyloxy®} phenoxypropionamide =728 ¥ Ab4agia;
(001019} 2k Fa94 (N,-O,) Alelo] A9 minimar?F
o] F7F Ade= oF 2334 2 238A0|Utt. E3 carbonyl
oxygen®} amido group®] HAUA (N-0) Ale] Z#3l
benzoxazolyl group 59| HAUAe} carbonyl oxygen (N,-O,)
Abelel AJE minimazhe] F7F Azls 228A B 7.77A o]
At} ol minima® 921 A} FAL} FgA9] W
A Aol A-Fe] AR AKe] Az A FES vl
2 7¥s/dol Avh. el X7t AR BARM 2 AZ)7F 7
3ol w2} carbonyl oxygene®] negative contours’} FrAEHEE
B dape Febd Z717F @40 93-S vlX|= pharma-
cophored Zo@ FetE} '

71 2R B 2R FAA) vkeAds doprs) ¢t
of 2 7H9] N-phenyl Zeldx87|(X)7} walede] w2 712
2] WhEFAIRD carbonyl BEAIAHC)Sl EH SA sle)

= A

Table 2. Various energy (e.v) of substrates by PM 3 molecular
orbital calculation method

Sub. Qc* LUMO HOMO c® o
4-NH, 02240 -0.5822 -8.4151 -1.30 -0.24
4-OH 0.2242 -1.0503 -8.6007 -0.92 -

4-CH, 02257 -0.5900 -8.9204 -0.31 -0.17
H 0.2264 -0.5684 -9.1324 0.00 0.00
4-Br 0.2285 -0.6425 -9.2111 0.15 0.28
4-CN 0.2301 -0.7313 -9.2473 0.66 0.89
4-NO, 02338 -1.1940 -9.2789 0.79 1.27

*Formal net charge of carbonyl carbon (C,) atom in substrate, "Substitu-
ent constant.

LUMO
_‘
.
;Ncak
LUMO
strong, \“\‘ *
HOMO
Substrate, (H)
HOMO
H,0

Fig. 2. Frontier orbital interaction between substrates (H,
LUMO:-0.5684 e.v., HOMO:-9.1324 e.v) and water (HOMO:-
12.3166 e.v., LUMO:4.0605 e.v.) molecule.

LUMO % HOMO °9%](e.v.yE Table 20 )bt A=t
FePAY wE HOMO % LUMO °44E Okamodo-
Brown?]'7¢] #&-38l5it}. o] Aog MYE= XF] g
o 2 o9t LUMO € HOMOS] #A14 ()F ) f=3t
et

LUMO = -0.344(+0.09)0-0.601(+0.06) 1)
(n=6, s=0.128, f=13.640 2 r=0.880)
HOMO = -0.429(+0.04)6%-9.029(+0.03) )

(n=7, s=0.091, {=79.628 ¥ r=0.970)

7143} & FAHHOMO : -12.3166e.v. 2 LUMO : 4.0605¢.v.)
29] ZANE JEAE S e MO diagram(Fig. 2)°] )
spa (Al me A BA ()2 AZIE 2 5% A
gsh= 7129 LUMORIe] 2ogtos Zvleld & Hajel
HOMOS$} oA RHAE =:11.7482e.v)7F Aok A= =4
HHS- (energy gap control)©] $-AE}A] Lot} vhde] (2)2)]
o wt [z DA (o] Al7I7F 48 ols) 2Eldd] oS
3h= 7129 HOMOZ] &9 ghog 7%t a8ug 7)
2o HOMOS & E2ke]l LUMO 7ol oA 2HAE=
-13.1929¢.v.)7} 7rAsled sl Z-EWk8-(coulomb interaction)]
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ol AL et mebd HAE #9H (-p: HOMO
<LUMO) A% ZFEWgo] 23 A& ¥H (p*: HOMO
>LUMO) X3} ZHWHgo] dojd Aojtt.

7R Whee T2 R BAlG 9l Ftle] Sk
carbonyl &2 2HQC, = 0.005(+ 0.001)c+0.226(+ 0.001), n=
6, f=81.0, s=0.001 = r=0976)°l th3t & Exe] 314
H7E-AA WS (Ady,p) HIPHEYLE XE aniline? PA7L
AEE AYe dHstd F3 Stk e FRpL Aok
b-Zuf Whg& XA EEA} carbonyl B €A (C) B
gFopdet, G ¥ C, €Al sk dod Zo=E ofyErt

g, ol Apre)dt F(post)ol eEllel] miXE FFE &
oly] fist] (3) 4L Rkt

ply(pre.) = 0.36(%£ 0.07)pLs(post.)+2.95(£ 0.22) 3
(n=45, s=0.77, f=2512 & r=084)

o] 41& okale] Wlol Z oF 70% - 1007} A= Ao
2 /JRERE Wb Fo) o] tjsiel o 2 okl MK 9

< 2 A%sia ok

Free-Wilson £49

ol M (pre) He] oFsflell WA= N-phenyl A2 A3
X)yEel 23t B2 315k 991S Yolir] $51] Free-Wilson
o E fEE @] maEd v XA, 19 Hsle of
ol 7|9gke AErl= FTh 28 AAAS] wE 1-%]
FAZE 452->3-AF SME para-AN A7}, 2 TE 3-X8A|
ZE 234323524 ©AZ 3 XA okl 719k
ARpr A e ool WXe P F ANHTTE =
T F@0)0 #Bo=z X DAY AV BT F3S vE A
o7 o HAT. @)L o7 WEoR MAuse= oo
Wol 2 74% (2 - 1007} s == 2otk

pl,,(pre.) = -3.501(%1.56)[n-pr]-1.517(+1.01)[Et]-1.482
(£0.98)[F]-1.091(+1.56)[i-pr]-2.284(+1.08)[C1]-2.162(:0.99)[Me]
-1.593(%1.21)[OMe]-2.106(x1.65)[COMe]-1.729(+1.28)[OH]-
3.522(£1.29)[ph]-3.066(+1.48)[CN]-2.226(+1.48)[CH,CN]-
2.861(£1.35)[CO,Me]-2.915(+1.34)[CO,Et]-2.072(£1.29)
[CH,CO,Et]-3.070(£1.41)[OBu]-1.724(x1.46)[CO,H]-
1.981(1.31)[OCH,CO,H]-2.590(% 1.41)[OEt]-0.210(x0.59)[To]-
0.650(%1.25)[Im]+0.325(+1.25)[Ip]+3.338(£1.73)[Io,m}+1.841(+
0.95)[To,p]+3.692(+2.14)[To,m,p]+0.212(+1.29)[1d]+0.696(+1.48)[I
W]+5.990(+0.88) )

(n=40, f=1452, s=0.881 = r=0.862)

ol F(post) 23l (Table 3)°) P& X-X7|E9] F3FS
Golrr] $lsle] zre o oo wWol F oF §2%( -
100)7} A== 2] (5)2 F=3K). o] Ao <5 A 4
FIA g G AR WAL AR EA BT Ha 918
o2 osfol] ZHQw<ld)de AEFeIUU XEY] HE=
fluoro, acetyl ¥ carboxyl X84 &, A2 A= ZA (6>0)

Eo| ofallol] 71od8la s AHEhl JAoH o5 EF
2~3 XZAE o|qUr}. E, 1-XTASL 3->4->2-9F]] ]S
H A3A Y 02 meta-XTA7T ool 7]sIH L, 2-3
A= 2,3->2,4->2,34-HX]0f g XA Y] 2 ortho,
meta-X|$HE 2 XA} vlwA dE VeRleE FoE 49
H},

pL(post.) = -4.438(12.28)[n-pr]-2.413(x1.46)[Et]+0.049(+1.43)
[F1-1.628(+2.28)[i-pr]-0.938(£1.57)[C1]-1.625(%1.44)[Me]-
0.857(+1.76)[OMe]+0.265(+2.41)[COMe]-0.083(+1.87)[OH]-
5.024(+1.88)[ph]-0.350(+2.15)[CN]-0.680(%2.15)[CH,CN]-
0.935(+1.96)[CO,Me]-2.040(£0.96)[CO,Et]-2.004(£0.88)
[CH,CO,Et]+0.961(+2.06)[OBu]+1.302(+2.12)[CO,H]-0.865
(+1.90)[OCH,CO,H]-2.178(£2.06)[OEt]-0.585(+0.86)[10]+0.042
(£1.83)[Im]-0.021(+0.91)[Ip]+0.281(+2.51)[To,m]-0.634(+1.38)
[lo,pl-1.174(%3.12)[To,m,p]+0.184(x1.88)[1d]-0.299(+2.15)[Iw ]+
4.840(+1.28) (5)

(n=40, f=2.137, s=1.282 Z r=0.900)

Free-Wilson £4] 23}, 22 $pAle Bag AAE40
go| FAA} ASET 2 e depinE AR A
2go] =14 et

Hansch 244

ol A (pre.) S Yolr] 91314 Hansch WH'92=E
=¥ (6 A 5. 1999 w2t N-phenyl 7= 2,34-91
Aol 2ghd 3XBARA AR, (W), =09D2] 273= 7t
Hokst Az} LA F<0)oll gt A Fet EARS0N A&
F9 ZIt Fsle] Wol & 77%32 - 100)7} =AUt H7]
A A (F) &3k X3ek Z47) Alele] ke B9 AR
A EF=2A BEX7F 918 (molar attraction constant)ol] &3t
sletelgjo|t}t, e} ARt ARG wWEA Axp ZA &g
THAFRS0) 93t dF sheREEH AAHE PA
(obspKa=440 2 calclogP=4.77)°] ¥ wiAld F g
Aoltk, T3, Azl Agdel B3t XA WFES] XF U
Z45E R-EHAHIR=E FERL BAFCE gugle Ao B
oA ERE Wol Mol AR DA F<0)l g F-E3t 2
ol FEgE v Aoz Pojxint

pl,(pre.) = -0.184(1-0.910)*-0.056(£0.02)MR-0.592(0.26)
F+0.047(+0.26)R+1.075(20.50)I0,m,p+5.070(=0.39) (6)
(n=31, s=041, f=1340 & r=0.88)

ol F(posh2] 821S Yolr7] st TS 2, (pl,=
-0.223(n+1.852)>+0.381(£0.38)Es-0.291(+1.20)F+0.251(0.26)
0+6.019(x1.08), n=28, s=1.09, f=1036 & r=089)% =
BTt o] 22 okel HolE 70% (- 100) Yol 314314
23lo] AWAe] =x] gkem= o] 2oz Aiksl g Hat
Z 7719 FFE (Table 3y AYSIaL AlMtsie] daidol 3
A (Ar=0.12)Ho2R A2BTAQ ol F 92%( - 100)7t 3l

kis e
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Table 3. Observed and calculated herbicidal acitivities (pI) in
vivo against rice plant in down land.

Pre. Post.
No Substituents(X)

“Obs.  Obs. °Calc. “Calc.
1 H 5.99 484 484 424
2 2-(n-pr) 249  0.00° 000 1.17
3 2-Et 465 000° 202 -
4 2-F 4.44 390 400 402
5 2-(i-pr) 4.90 2.81 2.81 -
6 2-Cl 4.76 3.70 3.01 329
7 2-Me 4.30 4.50 2.81 -
8 2-OMe 4.45 445 3.58 4.04
9 2-COMe 4.37 422 422 439
10 2-OH 3.65 328 452 -
11 3-OMe 434 445 372 4.07
12 3-OH 441 394  4.66 434
13 4-Me 443 3.63 339 337
14 4-OMe 432 376 4.16 4.05
15 4-Ph 2.68 0.00 000 005
16 4-Et 3.90 2.69 261 2.47
17 4-CN 3.62 4.19 4.19 4.09
18 4-CH,CN 4.46 3.86 3.86 3.98
19 4-COMe 4.09 3.36 3.60 -
20 4-CO,Et 4.19 2.84 2.49 -
21 4-CH,CO,Et 4.13 3.02 3.02 -
22 4-CH,CO,Me 3.83 298 - -
23 2-Me, 4-OMe 452 000 132 -
24 2-Me, 4-Me 3.24 0.00° 055 -
25 2-Me, 4-OH 4.45 423 226 4.03
26 2-Me, 4-OCH,CO,Et 3.86 311 - -
27 2-Me, 4-OBu 2.60 3.14 3.14 -
28 2-Me, 4-COH 4.40 3.55 299 -
29 2-Cl, 4-OCH,CO,Me 4.11 2.63 - -
30 2-Cl, 4-OCH,CO,H 434 3.64 324 -
31 2-F, 4-OCH,CO,Et 3.85 321 - -
32 2-OMe, 5-Me 4.82 241 227 3.12
33 2,6-F2 471 3.43 346 3.75
34 2,6-E2 3.05 000" 097 -0.72
35 2,3,6-F3 3.75 3.90 3.84 338
36 2-Cl, 6-Me 0.00° 0.00° 080 -
37 2.4,5-F3 5.07 2.97 297 334
38 2-CONH2 4.43 4.11 - -
39 2-Me, 4-OEt 3.08 0.00¢ 0 -
40 2-Me, 4-OCH,CO,H 3.40 2.65 3.04 -
41 2-Me, 4-CO,Me 3.40 000 075 -
42 2-Cl, 4-CO,Me 2.80 245 1.44 -
43 2-Cl, 4-CO,Et 2.70 0.00° 034 -
44 2-C1, 4-OCH,CO,Et 2.73 2.04 - -
45 2-C1, 4-CO,H 4.34 3.13 0.68 -
46 2,6-Cl,, 3-Me 3.08 0.00* 0.19 0.01

“Sung et. als.,(1999)., The Calc. values were calculated by the eq. (5)* &
(7)., “Herbicidal activity below 0.1kg/ha concentration. *Excluded com-
pounds in eq. (3),

AEe= U 2], pl(post.) = -0.650(-0.470)+0.204(+0.11)Es+
0.046(£0.13)6+0.492(10.57), n=21, s=051, f= 4653 %
r=0960)2 AU} o] Aol W= AL, (n),, =047 &

opt.

€ 7K Az EAl(e>0)0 elatd vt S7iHe A
o2 dygdct. a8 Byl Ak A7) 3R el g
(Es>0)S Holg 22 X&) Furt AL&F 7[2Ax +8
A Atole] ArAo] Frh= omlelt}. B3], AAHY &HE
HeklE o A tialel] Swain-Lupton®] & (F) &3} ¥4
®) &3 A8 HFE 7 5AR0E FTHeie 79l
A 1=0960) WG oM Fok R ] A HES
EF ] 3 F 2 R0 eI

Hansch 4] 2ol w2}, 2o A4, (), =0.5~09
S Ve A DAEA dol A H) Yol Jole FE
2k A1 ozt ofallel] o & HAE WX Ao MWy
Aok 2EER oRE 7P AA Jehlis Ae BiE 49
sk 9 Aol 2Ase AlFEY REE wHE JeR o
(ML AABIAT

pLy(post.) = 0.650(n-0.470)*-0.204(+0.11)Es-0.046(%0.13)0-
0.492(£0.57) )

o] (MAel &3] 24 WA 71T osilE @ e A2
2 71E)E 3HES (1) 2-methyl-3-methoxy-4-cyano, (2) 2-
bromo-3-methoxy-4-nitro, (3) 2-methyl-3-methoxy-4-nitro, (4)
2-chloro-3-methoxy-4-nitro & (5) 4-nitro X|$A|2] =2 #]8)
E57F 00l 7RE e BlomH vl okl wXA] ok
FARRC AR Pel=

£ A7ANE Efete] W} o gt 7|1AEEe] A2
A8 F, 19992 v o] gokdn. &, ZAgelME Wl
gt ofslj7h vlof] wjsle] AdiH oz #S Agellom He
Aol mAE i A A (0<0RA AR, (M), =1.609]
2a3E 7EoF Frhe Aolnt. e, FRelME A8
o] oM T AT el A-eeh Zgkont W sk oF
sl AAF GAle EAVE B F3s wRIth uebs Bio 3
Atole] Helde 7B AW 7Rl we 7gg?
ok o}, S A WA EAl) sl wE2A seEe s
of F4de golA o]zd PAY caboxylae &o]&-
(obs.pKa=4.40)°ll gk 7,49 xpoldl] 7|Qlske Aoz o4
FRom FgoA we wol Huth Fo o ofs)
(PligposPlige) )T HETHE AMS L3I

U ArEE 71EEAY] ZieiE] W m7hES st
AL gl weh me] Melgde] At Ad-e] s WA
o #afed olsfatarat girt

dAlel 2
AxSd ARl B =53 & o= e oA

d oAEEA A=Y
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N-phenyl Substitutent Effect on the Herbicidal Activity of 2-(4-(6-chloro-2-benzoxazolyloxy)phenoxy)-N-
phenylpropionamide Derivatives against Rice Plant with Pre- and Post-emergence

Nack-Do Sung*, Sang-Ho Lee, Jae-Wook Ryu', Jae-Chun Woo', Dong-Whan Koo', Dae-Whang 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 : The influence of the 2-(4-(6-chloro-2-benzoxazolyloxy)phenoxy)-N-phenyl- propionamide derivatives on
the herbicide activities against rice plant with pre-emer- gence and post-emergence in down land were examined and
the structure activity relationship (SAR) were analyzed by Free-Wilson and Hansch method. In pre-emer- gence, the

SAR approach is shown that the optimal, ()

opt.

=0.91, hydrophobicity with electron donating effect of the ortho

substituted mono substituents and 2,3,4-substituted three substituents were found to be contribute the herbicidal

activity. Whereas, in post-emergence, the optimal, (M), = 0.50, hydrophobicity with electron withdrawing effect of .
meta substituted mono subsituents and 2,3-substituted two substituents were found to be contribute the herbicide

activity. The herbicide activities with post-emergence more increase than that of pre-emergence. It is assumed from

the SAR equations that the 2-methyl-3-methoxy-4-cyano group substituent is selected as the most lowest herbicide

activity against rice plant with post-emergence in green house. The hydroly-sis reaction was proceeded through

nucleophilic addition-elimination (Ad.,, ;) with the orbital control between LUMO of substrate and HOMO of water

molecule. And molecul-ar electrostatic potential (MEP) of none (H) substituent was discussed.

Key words : 2-(4~(6-chloro-2-benzoxazolyloxy)phenoxy)-N-phenylpropionamides, Rice plant, Herbicidal activity,
QSAR. Frontier orbital interaction, Molecular electrostatic potential (MEP).
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