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N-[4-Cyano-2-fluoro-5-(substituted)phenyl]-3,4,5,6- tetrahydrophthalimide
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AzA N Ao HI FA= protoporphyrinogen
IX oxidase (Protox) *]3] A1} acetolactate synthase
(ALS) AsjAlzre] A& ooz Hold Azxane}
AEol digt w2 Md4S Ze ARSI <
Aol 0] gle AxAY e IHES T AF
2 9t} (Hirai, 1999; Theodoridiss, 2002, & =,
2002). £3] Protox A &A= %7|9] diphenyl ether A
%0] 31320 o]0 tetrahydrophthalimide & ThoksH
heterocyclic imide FEje] 3FFEES0] MAHL Yo
(Hirai, 1999; Theodoridis, 1989). zltjgoz 7=
chlorophtalin, ZA<JXg]2 FAulA|-2&<l fumichlorac-
pentyl, ESx2)2 FA uj-£<] flumioxazin ¥ AYXA
g2 ALYUE9 cindon-ethylo] tetrahydrophthalimide
A% #gEo|thHiai F, 2002). = Az F&
Protox )3} A %84< JERNE tetrahydrophthalimide
type?] MEL HEESY A B3I AT}

gom, 3 /b4 BPESe] FAPRA UE we
LS54 59 AB) GAHe] QLS WA

Aok (4, 2003).
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g8t 58Tk N-[4-cyano-2-fluoro-5-(2-pyrimidinyloxy)phenyl]-3,4,5,6-tetrahydrophthalimide 7} 7}7
AZBAS GERAE B Dolizh 60 gha BES ERAE A

Sseo] W)@ Qbsl AT 2005

LS54 QU A2 L3, dEJNSE Tl

NE2E AzA ALATE a3k
ssgEe) PAe 19 1o e pyos
Astcr. Ichiki  (1986)9) ez JAT
pyridine £-& pyrimidine =4 (3¥E 2) 9
F 97) atelA weAA HE 38 AUk
313 34 34,56 tetrahydrophthalic anhydride9} 4%
$o) ol WA BASEE 4 st
23 azrEddsg FAE FH3%4E 49 72
= 200 MHz 'H NMR £3%7] (Varian Gemini 200)2
gl 2 A= EHHAU-

2% 19 WHeR ol HYE 4 HEAS A
zavE AU B A ot 2 e
Z APt (R 5, 1998). FHA 350 o Al E
22 ZEY AHEGS dAFY 91 BET7E
thEo] EulE FERFTAE BF EEO05-10 ecmdtsl
0. oz YW RxE FPRE 437 Hed
Az 4Fo08 4 (SORBI, Sorghum bicolor), I
(BECHCG, Echinochloa vledo] (DIGSA,
Digitaria sanguinalis), ©|=7)717 (PANDI, Panicum
dichotomiflorum), 7}v}= (SOLNI, Solanum nigrum), A}
AE (AESIN, Aeschynomene indica), )7 (ABUTH,
Abutilon avicennae), W3 (CAGHE, Calystegia japonica)
T olflen, AEZE S5 (ZEAMX, Zea mays)E
doz st 48 9 AEE L4004 4RA)
A AE A et BF F 1Y ol A E
2] (pre-emergence), 100l o} & 73 H X 2](post-
emergence) 2 89, YL 14 mlfpotE 3}
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Fig. 1. Synthetic procedure of tetrahydrophthalimides.
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E d4a HU Ax %_Wo] A3ATHE 1), E3 4a : 'H NMR (CDCL) d 1.80 (m, 4H), 2.45 (m, 4H),
pyrimidine®] para $Jx|of ¢ % T3 4b9A) A= 7.15 (&, 1H), 7.33 (4, 1H), 7.55 (d, 1H), 8.60 (d, 2H)
gAo] HadteE A3S E?‘;ﬁ} Pyridine = #)9) 7 4b : 'H NMR (CDCL) d 1.83 (m, 4H), 244 (m, 4H),
T BEAANME Fdol) It AzxBAlo] oA 732 (d, 1H), 7.56 (d, 1H), 8.52 (s, 2H)

FAED YA BEFAY A dukder =7 4c : 'H NMR (CDCL) d 1.83 (m, 4H), 2.43 (m, 4H),
st att. E3] 3-pyrdine 3} 4-pyridine §EH|2) E 5.16 (s, 2H), 6.93 (d, 1H), 7.26-7.45 (m, 6H)

FxP oA AT ST ol de ) 4f 83 4d : 'H NMR (CDCL) d 1.82 (m, 4H), 244 (m, 4H),
5o Eof dAF #Y¥E Aol ohdyt F=dth 529 (s, 2H), 6.98 (d, 1H), 7.27 (t, 1H), 7.45 (d, 1H),
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Table 1. Herbicidal activities and comn safety of the compound 4a-g through pre- and post-emergence application under

a greenhouse condition

Comp. Crop Weed
ZEAMX” SORBI ECHCG DIGSA PANDI SOLNI AESIN ABUTH CAGHE
1 pre 10 100 100 100 100 100 100 100 | 100
post 70 100 100 100 100 100 100 100 100
i pre 0 70 70 100 95 100 100 90 70
post 20 100 100 100 100 100 40 100 100
te pre 0 70 80 100 80 100 80 90 80
post 60 70 - 80 95 100 100 100 100 100
ad pre 0 40 40 100 100 100 0 0 0
post 20 90 100 60 20 100 100 100 100
de pre 0 0 0 0 90 0 0 0
post 0 30 20 0 100 100 100 100
af pre 0 0 0 0 0 0 0 0
post 20 20 0 20 100 70 100 100
4z pre 0 50 50 100 100 100 20 0 100
post 30 100 70 100 40 100 100 100 100

“ZEAMX, Zea mays; SORBI, Sorghum bicolor, ECHCG, Echinochloa crus-galli; DIGSA, Digitaria sanguinalis,
PANDI, Panicum dichotomiflorum; SOLNIL, Solanum nigrum; AESIN, Aeschynomene indica; ABUTH, Abutilon

avicennae; CAGHE, Calystegia japonica.

Each value represents % of control at 60 g/ha., 0: no effect, 100: complete kill according to visual rating.

7.65 (d, 1H), 7.8 (m, 1H), 8.6 (d, 1H)

de : 'H NMR (CDCL) d 1.84 (m, 4H), 2.44 (m, 4H),
5.18 (s, 2H), 6.94 (d, 1H), 7.35-7.5 (m, 2H), 7.85 (d,
IH), 8.6 (m, 2H)

4 : 'H NMR (CDCly) d 1.83 (m, 4H), 243 (m, 4H),
5.18 (s, 2H), 6.80 (d, 1H), 7.26-7.45 (m,3H), 8.66 (d,
2H)

4g : 'H NMR (CDCL) d 181 (m, 4H), 241 (m, 4H),
540 (s, 2H), 693 (d, 1H), 7.26 (t, 1H), 7.42 (d, 1H),
8.77 (d, 2H)
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Synthesis and herbicidal activities of N-[4-Cyano-2-fluoro-5-(substituted)phenyl]-3,4,5,6-tetrahydrophthalimides
Jae Wook Ryu’, Kun Hoe Chung, Young Kwan Ko, Jae Chun Woo, Dong Wan Koo, Tae-Joon Kim, Jung Sub
Choi, Chae Hyun Park’, Dae-Whang Kim(Korea Research Institute of Chemical Technology, Yusung, P.O. Box
107, Teajon 305-606, Korea, IDongbu Hannong Chemical Co., Ltd, Hwasung, Gyeonggi 445-960, Korea)

Abatract : A series of N-[4-cyano-2-fluoro-5-(2-pyrimidinyloxy, 2-benzyloxy or 2-pyridinyloxy)phenyl]-3,4,5,6-
tetrahydrophthalimides was synthesized, and the herbicidal activities of those deivatives were evaluated through
pre- and post-emergence application under upland conditions in a greenhouse. The results showed that most
compounds resulted in stronger herbicidal activity on broadleaf weeds than on grass weeds and higher through
post-emergence than pre-emergence application. The N-[(4-cyano-2-fluoro-5-(2-pyrimidinyloxy) ~phenyl]-3,4,5,6-
tetrahydrophthalimide showed the best weed control efficacy and marginal com safety at a rate of 60 g/ha

through pre-emergence application.

Key words : tetrahydrophthalimide, herbicidal activity, corn tolerance.
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