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N-(2-Fluoro-4-chloro-5-alkyloxyphenyl)-3,4-dimethyl-2-arylthio-
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29} : N-(2-fluoro-4-chloro-5-alkyloxyphenyl)-3,4-dimethyl-2-arylthio-5-ox0-2, 5-dihydro-pyrrole, F=HE2 01 g/ha ]
3to] FEoA ol F(post-emergence), WS} =3 (Echinochloa crus-galli)e} &3o|1L8)e] (Scriptus juncoides)ol] ths}
of AedE Hepiien pyrrolext2| i}l SR-7171 Walgte] me 729 Ax8AHe] #A SAR)E AFHez 3
E3lHrt. MAH o2 Ri=propargyl-A & (IA), 1~127} Ri=2-chloro-2-propenyl-x|2] (IB), 13~16Ht} ¥ A%

S o]
24

Ueiler phenyl 12/4de] 91X 8 AL meta) paray ortho®] L2 meta-X A7t FFeAch 1A

o =do i@ AEBAPL SRe-717} Esde] HAR, (Es)op=325% 7Hw] 7P & AxBES B whde] &30}
aePole] ol Mpidarel 2lE30]31rh (2000 549 129 <4, 2000 6Y 23Y 4+2))
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Pyrroleojt} indole Z12]1 carbazole ©$]2 TAH %
k2 FolA pyrrole FEASS AvHHoR AFAw A
Z70] e AoE delA vk 53|, bromopyrrole®}
#HHE 20099709 FEAES P AEe A2EA (Rao
5, 1990)& Yehdck g3 dibromopyrrole GA] 9
ek AxBEE Holw (Bawer F, 1994) ol
N-pheny! imide7] #|ZA|= diphenyl ether# 3323}
&0} protoporphyrinogen oxidase 432§ (Scalla 5,
1994) 02 AxEA o] YA

S A2 7154 Sdee B8 O 784S
MEslr] $43le] 2ol O-quinolinylamidoxime-f- 4]
o] Az847 2-(4-(6-chloro-2-benzoxazolyloxy)phenoxy)-
N-phenyl propionamide-f-=4 % N-phenyl 23S0
o% vo| AdElA AzGA vAe T8 (SAR)
of W d#e] A A (4 T, 199%, 1999 L 2000)
£ B3t

£ d7dMe  34-dimethyl-2-hydroxy-5-ox0-2 5-dihydro-
pyrroleS EA|(Bohner %, 1979)2sl= A28 N-(2-fluoro-
4-chloro-5-alkyloxyphenyl)-3,4-dimethyl-2-arylthio-5-oxo-
25-dihydropyrrole §%4| ()& &A3l3 pyrrole mal4
9| SRx-7|7h Wil m2E 729 wol ¥, ¥ 2 =y
(Echinochloa crus-galli)9} -&33o|312§0)(Scriptus juncoides)l]
3 Az24Ae] B (SAR)E AR o2 HESNT

[3
=
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: N-(2-fluoro-4-chloro-5-alkyloxyphenyl)-3,4-dimethyl-2-arylthio-5-0x0-2,5- dihydropyrrole, herbicidal

A2 %
A2k & 7171
Ao o]g3 23-dimethylmaleic anhydride, &

-arylmercaptane % alkyl halide 53 ¥7]9%, sodium
borohydride, potassium carbonate 5 thi-ie] A|E2
F2 AldrichAl AFES AHE31901, benzene, i-propyl
alcohol, ethyl acetate, n-hexane ¥ dichloromethane %
4152 Flukarl AF 15 A%S ARSI F4€ 3
JEE F2E BF 4229 deutero-chloroformol A
TMSE Wy EZE2AE 3sle] Varian Gemini-200 (200
MHz) 249 '"H NMR spectrometer2 AL AHEHO
2 #1359l e chemical shift= o (ppm)Ftez #7135
Atk FAE FEL silicagel(70~230 mesh, Merck,
Germany)e] J$J% column chromatography (CCO)£
g AASYZ =42 Thomas-Hoover 299 §3
4712 A8ty BAsA & HEgs Ass3) stk

B
L
=
=

N-(2-fluoro4-chloro-5-hydroxyphenyl)-2,3-dimethylmaleic
imide, (A) : 23-dimethylmaleic acid anhydride (24 g
19 mM)¢} 2-fluoro-4-chloro-5-hydroxyaniline(3 g 19.2
mM)& 24 FHolm 121 ¢ ek Hees
Aeoz Yrsa 3 FHRTE Vet o nAE o
I3 thgo] CC(dichloromethane)2 ¥2]3}aL isopropyl
alcohol2 AjZAslo] WALY AH(FE; 54%)S A
Mp.(C); 167~168, NMR(CDCl/TMS) & (ppm);
2.03(s, 6H), 7.02~741(q, 2H), 9.16(s, 1H), MS(m/z);



N-(2-Fluoro-4-chloro-5-alkyloxyphenyl)-3,4-dimethyl-2-arylthio-5-oxo-2,5-dihydropyrrole

54(100), 269(M")

N-(2-fluoro4-chloro-5-propargyloxyphenyl)-2,3-dimethylma
leic imide, (B) ; Acetone (12 ml)o| A27 g 10 mM)9}
n-propargyl bromide (0.5 g 08%)& =¢]i FF
potassium carbonate® 7}st] 10417+ F¢t EF3th
H3EE Aoz YAF Fo G 78IS vt ¢
old 1AE AFstn oo AAAst] NN QA
AFE 8%S AU Mp(T) 136~138C, NMR
(CDCL); & 2.05(s, 6H), 257(t, 1H), 473 (d, 2H), 680~
7.40(q, 2H), MS(m/z); 53(100), 307(M")

N-(2-fluoro-4-chloro-5-propargyloxyphenyl)-2,3-dimethyl
~2-hydroxy-5-oxo0-2,5-dihydropyrrole, (C) W gh--of]
B(28 g 9 mM)E HEA7I 25 30~40T=E X4
7)% 294, sodium borohydride (0.3 g 9 mM)E& AA
| 7Fdch Whgo] 9AEW FE G4 FEdd wh3-gd
S oA Ztete] AR B TA(FE 26%)E Fst
FHTE HAtk NMR(CDCI3) ; §1.80 (s, 3H) , 2.0 (s,
3H), 255 (t 1H), 3.55~3.75(d, 1H), 470( d, 2H), 54
5~5.70(d, 1H), 7.00~7.35 (m, 2H), MS(m/z); 55(100),
309(M")

i
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N-(2-fluoro-4-chloro-5-propargyloxyphenyl)-3,4-dimethyl-2-(
4-fluorophenyl)thio-5-ox0-2,5-di-hydropyrrole, 6 : F5=
A (80 mho] C (2 g 6.5 mM)9} 4-fluorothiophenol (8.3
g 65 mM) HEA7] 2 1043 B¢ SHE3hch AL
288 CC (dichloromethane: n-hexane=7:3)2 ##|3}
3 dggel Adgsel 9 B BAEE 5%
skt Mp(TC)122~124C, NMR(CDCL) ; 8 1.65
(s, 3H), 2.10(s, 3H), 3.65(m, 1H), 4.85(d, 2H), 6.10(s,
1H), 6.80~7.65(m, 6H), MS(m/z); 127(100), 292(M")
A9t 2L A (TE 1o R 294 wrSolA alkyl
halide® 18]3 SRyE 494 WH3-o A alkylmercaptaneo]
U} X|#h-arylthiophenol& 742} ¥EEAIA 7]1A 813HE(S),
1~162 sz F+2E IA(E 5, 199%)5t9th

0
R|X
ﬁéo +H NQ ):i ‘Q’ “acelone
o}
(A)
0 OR
NaBH, o RSt
N MeOH™ O ron
o F
B)

S)

|A : Ry=propargyi, 1~12
iB : R,=2-chioro-2-propenyl, 13~16

Fig. 1. Synthetic process of N-(2-fluoro-4-chloro-5-alkylox-
yphenyl)-3,4-dime-thyl-2-arylthio-5-ox0-2,5-dihydrop-
yrrole derivatives.

FEA ~ 33

Hxgd 44

#(Oryza sativa LYo} = %3 =(Echinochloa crus-
gall) 9} &Hol12Po| (Scriptus juncoides)E WFow 24
W (in-vivo) Lo} F9 = ZAAAN AxBHS AF (%
5, 199)3kiTh Az BARE FEAE (Kg/hay Az
gAo AE(%)E ppm FEE 48 Moving average
uh(Schaper 5, 1994) 0.2 AXsle B&4 50% Ax &
Hkobs. ple T34 E 19 B2

SARAS| R
SRr-719] A ?}71”’“

T

T 73(Ver. 3.53)3@ (S)oﬂ qu& e Axkste] g4l
deorl olgd 2g-318 AeElES E 29 AsArk
A sREZE Esds ol A@7d AR A
AN WS ()E data matrix2 A4J83 Ri= propargyl %
SRy= n-propylthio-x34, 15 EAZ 753k

AzxBA UlHE SRr71ES EY-FHHY 2408 A
E317} 9ste] Obs. plss k3 chdst v E QSAR-
PC : PAR Z21%(Coburn, 1987)e] 2-&3lo] SARX&
SE3tn BEd EFA (5), ABAF (1) 59 FAXRE
& dUrk

a9 2 a3

J1d sege) MEE

713 AE (5), 1~162 Olkg/haoste] F=oiA &
ol & #& HAstd =9 (EQ)% 2Aolude] (SOAe
of Aejde] BFFHG oM = ek opzl, ¥ AlxA| E
43S gtk 53], T AR T Az AASCl +
#3994 229 FERINE 283} §2EA 49
#Q) AzAol BT

AgA) 42 249 AZTH RE Do=d = F
Nolgl AzBRE ol Aste] e 4, (Pl(EC)-
0.52(%0.06)plso(SC)+2.32(-027), n=15, s=124, F=7081
2 r= 0-92)3_ FEsAh of AL Az W] F
83% (1000)2 HWshs Aoz (S)& ECur} SCo ojst
o ot 2 AzBAel BAHT YL At

Ri-X|8H4) 8, A284L ot Zo] dBdrtk &, 1A,
1~1234 ECol| thdt #2842 SRyEA] 2,6-dichloro-
phenylthio-x| 84, 57} A|Y W& X4 (plso= 4.38)& 17
il 3-chlorophenylthio-X| 84, 47} 7P¢ & 24(plso=
4960 RATh SCol Wi A= ECY 7359 2o
57} 71 & A(plo=414)S 9 WA 2-chloro-
phenylthio- X84, 30] 713 B& B4 (pls= 516/ U}
ERAATE

w3l 1B, 13~162 SCRT} ECol| tisle] 45 4x8
e ryow T xZd W5ty isopropylthio-| 34, 14
7t AY Be 4284 (ple=341)S BAoh AAMAA A



34 A= - Y- &

& dotry] st ECHl tid (1)4ee FE 1AV} 1B
Bt & Ax8A (IA>IB)S Jehhlen SCo A
A= 2 AFelUrt

EC : pls=0.08(+0.16)IA+0.55( +0.17)IB+4.72(*- 0.16)
(n=15, s=0.58, F=2417 2 r=090) (1)

SR-717h WS 182 AR U X3, 3~119]
ortho, meta 'L para 5 37| 9A)d W2 AxTHL ¢
o7 9Jstel, @ o= ECO| that Azx@Ael Wo] F
70% (10002 Awgsis (A4S SEagsd SCo AS
A= 2 AHolrh

plso(IA)=-0.19(+ 0.06)1,+0.10( % 0.10)I-0.03( - 0.09)1,
+4.90(0.08)
(n=9, s=0.06, F=4.76 2 r=0.84) (2)

(22 o2 KE meta>para>ortho?] <02 meta-X|3HA|
7v o2 ARG ¥ud F3d xS Yehle

Agolgick 2y WA WA il FoIT B
Be wols 4 7 4 YRonz FAY FUL
stel 4 gigin

T HEEA Ao #N

NZE dFEEY FRHs] G2 Mz2IYH] AA
(Hansch %, 1995a)e] n|x&= Ea-31513 ale AP
o2 olFdhe BE, u8A FIEL 23] Yk A
A, ECol izt 1~169] 284S Ash= SARYS &
T3 ul, fFolE Wt RS 2 S 98 5 QT
a3BE R-X3A E2 o] F, 1A, 1~12F04 #
WX alkyl-2)8, 1, 2 2 128 #|9]3 phenyl-X]$
A, 3~117Hs oz 39E B9l Es>MR> ¢ 45
o gow A 7ldddtt 2HBE Tafte] EsAH:
(Taft 5, 19798 W2 gl HozHy AzxgAde H
o] % 86% (100r')2 Amsle 4Ae) Fsd ()AH 2
< 22AS Atk o] Ao2RE Esyge HARE
(Es)op=3.25019107 o] gh& 7H o) 7V F3d Az
A& B o] ()29 BAE 7 20 AL o
= I1AY " ECl gt 50% Ax8AHL Uehlsd SRy-7
o] Esgto] 325908 Hdith 18la Q)oz Aitd ¥ 1

Fo AN (Cale)ol BHE 3k (Obs)RS F YA
98¢ & % 3k

EC (IA) : pls;=-0.510(Es-3.250)"+4.887
(n=9, F=18.93. s=0.07 % r=093) (3)

@B)2lell A Esg ol9le] 2o 7HEHE 1% (1)
£ logP, o % MpT 50l 7]98ks Aoz o). 4
vstd Aggde ARad, AF4ET R QAET A

e Foz JHAHERY] WEeth 2222 logP,
o B Mrds 5ol )2 I xFHAES B5ol B
Aol ot g (r=0.95~097) HA o dhH o5 4,
(pls=3.52(043) Es-0.56(£ 0.07)Es0.02( % 0.01)Mz+0.26
(£0.73), n=9, F=30.35, s=0.07 & r=0.97)clxs} o] o]
E W59 AF7t g AL ghs dUehdogA Hse o
&5 obd AUt

=3 1B, 13~16S iAo s =3 HdAe AxEA
o) Wo] Z 72% (100r)2 AWk the A (plo=-0.164
+0.073)Es+4.700(+0.241), n=4, F=505, s=0.10 L r=
0.85)& AUtk 7joA Esol A7t 29 Frolme X3
719 277 245 848 dS A Yeid Jeg o9
k. welA Esdol &9 g Jehlls 2 AAA
71A%Ae A Aol AR WEE AAd=
¥ 22 (Kirino 5, 1987)3}ch= AL o ik

3, SColl et A X3k, 1~169] Ax8FES AFs}
1A} A= SARACAE ECY 749 o] #FoF ot
RS 2 g 9F T NenE ReXEH EE
TRl AESSITE 5, IAFolX phenyl-2]$H4), 3~11
g gde® & 1 2 23 ME MR>Es> o 49 &
o2 Ao Jlodsigk & A= P g3 AR4EE
B MRS MFE & 23p40] Azg8Ae] ®o] F
51% (100)S Awsis 2 (plo=1.07(+0.58)Mr-0.01(*
0.01)Mg>-16.27(+12.04), n=9, F=3.14, s=0.28 % r=0.72)¢]
AR Fgrer F4de E9 Aol oMUY 22U
BE tioz Axggel We| F 75% (100r)E A%
o @As fEdsith

—

SC (IB) : pls=-0.521( 0.212)Es+5.424( % 0.700)
(n=4, F=505, s=0.10 2 r=0.85) (4)

SCo ZAfel @)4e B)A Zo] Esiol &4
AZBPE e Es9] AF7t 29 grolnz A#
719} A7)t E5E 71AR FEAA el QA Rl
FEe] S o A Ve AL =T £ A
2840] 244 (rx=logPx-logPn)el &&3 o] Fg-&
olf FEAEY AFA (7)o] 2R Y& 474, 8, 9,
15 2 16 (7=534~642)< AT Unz sgESe] o
uE o g AzAS) 2= AFA 7L (logP=- 15~50)9|
W (Hansch 5, 1995b)ol]l XEg=|o] oln] FEd Ao
A254E FA8L Q7] BECE A (Hansch 5, 1964)
Hrk ol 22 AE Ao u} (S)] ECe SColl o
3 A2 PXE 230& SRr719] Esdgol 9E3 o)
Ach. £3], EColl 3t IA, SR-x|2HAIS ] #2842 Es
A9l AR (Es)ope=3255 ZtE m-phenyl-X| 8471 A
WEoR Jgg mxu JYgE Loteh

O ATEE SR (B} =358 2t AT
ETHE A AA XE7]7F Mslel mE SARYE f=dt
i Bigt ECE SC Alole] Azx&Ae nx&= 2334




N-(2-Fluoro-4-chloro-5-alkyloxyphenyl)-3 4-dimethyl-2-arylthio-5-oxo-2,5-dihydropyrrole =4 ~ 35

o) 2910) U3 AE7} o] FolAok A

Table. 1. Melting points of substrates (S) and herb-
icidal activity(plsy) against barnyard grass’

and bulrush”

EC? g

No SR, MP(C)
Obs. Calc.” Obs.
17 nGHS Liq 472 474
2 n-GHS- Lig. 491 5.04
3% 2-ClphS- Liq 488 49 516
4 3.ClphS- Lig 49 494 493

59 2,6-(Cl);phS- 141~143 438 441 414

67 4-Fphs 12~124 483 482 462
79 4NOphS- 124~126 485 493 491
89 24-(CHspphS  111~113 479 489 424
9 2,3-(CHs)phS- Lig. 484 489 479
10"  2-CH:OphS- Liq 467 486 437
119 4-CHyOphS- Liq 480 486 478
129 4-ClphCH,S- 103~105 4.87 495
137 nGHS 126~128 4.29 3.68
147 (CH3),CHS- 98~100 3.98 341
157 n-CHiS- 105~107 411 346
16” 2-CHyOphS- 57~59 429 442

JR=propargyl (IA) & "R;=2-chloro-2-propenyl (IB)
group, IEchinochloa crus-galli, “Scriptus juncoides, 9The
values were calculated by the eq. (3).

Table 2. Used physicochemical parameters and indi-
cator variables (I) of SR, groups in SAR
equations

No 9 6 MR B L Im §

1¥ 347 149° 2412 320 0 0 0O
2 400 14® 2772 320

3 424 042 4032 323 1 0 0
4 480 039 4032 323 0 1 0
57 444 082 4635 226 2 0 0
60 423 008 3521 374 0 0 1
7 393 080 4165 318 0 0 1
80 531 0287 4559 29 1 0 1
90 531 0189 4559 29% 1 1 0
10° 398 -035 4216 365 1 0 O
117 398 023 4216 365 0 0 1

129 483 4419 439 223
137 484 149Y 1412 320
147 462 147 2412 420
152 642 2359 3702 320
16”7 534 035 4216 365

"Ry=propargyl (IA) & “Ri=2-chloro-2-propenyl (IB)
group, C)Hydrophobicity of full molecule (S)., d)sigma
star, 93" ¢ value.

5.1 T T T T ——

50+ “

48

4Tt

plsy

46

45

4.4

43

45

Fig. 2. Relationship between herbicidal activity (pls)
against barnyard grass (Echinochloa crus-galli)
and Taft steric parameter, Es of SR, group in
Ri=propargyl (IA) substituent. (eq. 3)
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+84, AAY, AAY, AAY (19%5) Az N-
Agg Hd-34TA-2-(S-AEE Bl Q)-5-84-2,5-1)3]
cage §EAs 1 A2, E5HE: KR 954698,
28 59, 44, A4n 782 (199 MELE
O-quinolinylamidoximef- =419 34 3 AxEA, &
T5oIets]A] 33)1~5.

AUE, o3E, Ay, Ao, 1IN (19%) 246
chloro-2-benzoxazolyloxy)phenoxy)-N-phenyl propion-
amide+=4 Z N-phenyl &A1 5o o3 s]o] A
Az nAe T84, F=5dEA] 3
(3)11~19.

AHE oPdE, 7AR, A% T5Y AUlF (2000) wol
AF vo] ool m|A}=2-(4-(6-chloro-2-benzoxazolyloxy)
phenoxy)-N-phenylpropionamide+ £ #5% N-phenyl
A&7 a3, d=E8eA] 43.52~56.

Structure-activity relationships on the herbicidal activity of the arylthio substituents in N-(2-fluoro4-
chloro-5-alkyloxyphenyl)-3, 4-dimethyl-2-arylthio-5-ox0-2,5-dihydropyrrole derivatives

Nack-Do Sung, Chi-Whan Lim, Ki-Seob Yun, Chong-Whan Song' and Hung-Rae Kim'(Division of Applied
Biology & Chemustry, 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 series of synthesized N-(2-fluoro-4-chioro-5-alkyloxyphenyl)-3,4-dimethyl-2-arylthio-5-oxo-2,5-
dihydropyrrole derivatives as substrates were found to selectivity significantly with both rice plant (Oryza
sativa L) and weeds, barnyard grass (Echinochloa crus-gallij and bulrush (Scriptus juncoides) for those
herbicidal activities at a rate of 0.1 kg/ha with post emergence under submerged conditions. The structure
activity relationships (SARs) on herbicidal activity of SR;=2-arylthio substituents on the pyrrole ring were
analysized. From the results, the relative contribute orders of the SR, with phenyl group on the activity are
metay paray ortho-substituents. Among these compounds, the Ri=propargyl (IA) substituents, 1~12 showed
higher activity than the Ry=2-chloro-2-propenyl (IB) substituents, 13~16. The SR, groups of IA substituents
shown that the optimal steric constant, (Es)op.=3.25 and m-phenylthio substituents were found to be
contribute the activity against barnyard grass. But the herbicidal activity of IB substituents against bulrush
would depend upon the molar refractivity, Mg constant of SR, group.
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