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Fig. 1 Fungicidal oxazolidine derivative, vinchlozolin, and
a prototype lead compound, KPP-033.
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1a: R=cyclopentyl (pemoxazone)
1b: R=1-butyn-3-yl (KPP-300)

Scheme 1 Construction of 5-isopropylidene-I,3-

oxazolidine-2,4-dione ring by the reaction of substituted
phenyl isocyanate (2) with 2-hydroxy-3-methyl-3-butenoate
3).
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Scheme 2 Construction
oxadiazone-2,4-dione ring by the reaction of N-(substituted
phenyl)carbamate (4) with 2-hydroxy-3-methyl-3-butenoate
3).

ZOE2NHHEE, HICEEREFTIT)ZEHNTED
D LBERERICEN TS L3Rz, BERoA NN v
B (4) DBLEICHEWENHRNEK AT Y 2 Hv 5 BLEY

e TEMBLEEL L TARTH 5.
2. N-(BB7zI=)) AR vEBIFLELIURR
ZIZNAYIT R~ PDER

Ny N EHY U ORCEUR EOEREL, 2B LU 4
BA7 v B L UEERT, Sy 7eXrFotxs
FETHN, BRA P FREBEF L TR EREXT
H2Y ATINFa T ) -NERRETLEINL ) LE
BERD 24-U o n-5-TLaXxL T =) >Rz DFHEK
THBEAV LT R—FRH NN VBB F VDA TII,
taFi, = Fofl, = P oEDETE L O-T VX bhs
VERTRETETH), 06D IEOAERTIERIL
G LD DIZKBEERLT 3/ EOGEL L UM TREY
DEE 7 b, STRONEF & REEXOHEHIC L - THRRD
JL— b ASE 2 L LA DY, Scheme 3 |Z I3 HARATICHER L 72%
LR L wBlEL— 2Rl 7z,

-7 nru7z /=05 ntEFEbic LN EsNns 2-7
vu-4-7140 7z /=) (6) DX UEX SN EN
BRIREYIC = F oib T 27201213, KEEHE %2 B TR I
X NVRETILENS L, Z0lhDR#ELE LTI
fE2 DEFIRG| BRI IREINTELD,
b BRI, BAB L UOBRENES S, EBHOWHE
REERL EP L, T X ANKINVERLA Y TFLA
XL ANKRINEORELT VX ANKR=VEIEL T
WBZEHHo, AFL22-700n-4-7 )40 7 2 =
V(ZFN) A—RA—b () id, BEOREH D VIZHE
PEREERIC & 0 ALERIRIIC X ik = b afbkT 52 EH5T
X, k) hEEKR=nkd, ETsERHCHE
WIG, HBWIE T U7 LRFRBRILAE, 74— =
SNEREL Y TOEMAKBRICL DFSICT I S ENEET
THZENTE, HHET 2T =) »FHEEK (8) Nl
BT LI LN TEL,

LATROF TRV VIR SABERREF DL 70
CFNEDEADNREE L LTRTH), OB TEAT
2 DOW L AR D & R T B 7200, FERRRET L 72 RS,
Scheme 3ic/R L 72k JicT I /7 EAREL LRICS 7
Ry F LT B HEDNETOETHERE 5272, Th
bbb, TI/&EE2xFLyp—3A—bELTR#EL, R0
TSMDREREIKGEC LY BREL, /Folz7 =

J=NEy7ayFT sz EIckY, HETHN-
4-7vo-5->7u_vFALAXL-2-704u72=))
AN VBT F L (4a) HEIERTERT 52 LTS
7. TO—ENTRIT > Ky L TERT A2 ENTE,
FrAEEMIE KT LI LRI I EiC L
N, W CHENZHIH»RLNDEZ &2 RHL 72,
CDHNI VBRI F )L (4a) (FRIR DK EICHES T 2-E
FoXs-3-XFN-3-7T BTN 3) LRIGEEHZ

&0, RUPXHVUANEIERCEET LI EHNT

=l N

NI | -El ectronic Library Service



Pestici de Science Society of Japan

196 HARELSRE H20% H£25 FHIZESH

F F
Cly CICOOR l) HNO3- H;SO.; H,S04
—_— C
PhCl aq. NaOH 2) Hy, Pd/C, Toluene
Hi HO ROC
§ 6

F
H, 1) CICOOEt, aq. NaOH, Toluene C HCOOE!
2) Cyclopentyl bromide, aq. NaOH, A
3) Crystallization from 75% aq EtOH O—
8

ROCOO
4a
F F
1) aq. NaOH, EtOH
)a9. Na . C H, O ¢ NCO
2) Distillation Solvent

9 O_OZa

Scheme 3 Synthetic route to substituted phenyl isocyanate
(2a) via N-(substituted phenyl)carbamate (4a).
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Table 1 Herbicidal activity of 3-(substituted phenyl)-5-
isopropylidene-1,3-oxazolidine-2,4-diones (1) at pre-
emergence application under flooded conditions in the

greenhouse.
F
CFQ_%%/
§
R—X (o}
1
Compound Herbicidal Activity >

No. R X  Eo? CdY BIY Myv) 5j® OsP
1c CH; O 3 1010 8 1 0
1d C,H; 0] 3 10 10 10 6 1
le (CH;) ,CH 0} 10 10 10 10 9 0O
If CH;CH,C(CH;)H O 8§ 10 10 10 10 1
18 CHCHCCH)H O 6 10 10 10 9 0
la  cycloCsHy, O 10 10 10 10 10 0
th  cycdoCsHy S 10 10 10 10 9 0
i cyloCH, O 10 10 10 10 8 0
1j H,C=CHCH, (0] § 10 10 10 9 O
1k HC=CCH, (0] 10 10 10 10 10 3
11 HCeCCH, S 10 10 10 10 10 ©
b HC«CC(CH;)H O 10 10 10 10 10 2

3 DAT: 14 days; Rating scale: O (no weed control or crop injury) ~
10 (complete kill of weed and crop). » Dosage: 25 g a.i./ha. © Eo:
Echinochloa oryzicola. ¥ Cd: Cyperus difformis. © Bl: Broadleaf
weeds. ? Mv: Monochoria vaginalis. ® Sj: Scirpus juncoides. ™ Os:
Oryza sativa.

Table 2 Selectivity of 3-(substituted phenyl)-5-
isopropylidene-1,3-oxazolidine-2,4-diones (1) between rice
and barnyardgrass at pre- and post-emergence application
under flooded conditions in the greenhouse.

RX 0
1
Phytotoxicity?  Activity®
Compound EDjy-0s®  EDgg-Eo?
No. R X pre® post?  pre post

le (CH;),CH O 100 150 25 25
la  cyclo-CsHy, O 200 400 125 25
1h  cycloCsHy S 200 800 25 100
i cycloCH,; O 200 200 25 25
1j H,C=CHCH, O 50 100 50 100
1k HC«CCH, O 625 25 313 125
Il HC=CCH, S 50 200 125 100

1b HCaCC(CH3;)H O 625 125 1.56 6.25
3 Phytotoxicity (ED-Os): Dosage (g a.i./ha) giving 10 % injury to Os.

® Activity (EDoq-Eo): Dosage (g a.i./ha) giving 90 % damage to Eo, ©)
Os: Oryza sativa. 9 Eo: Echinochloa oryzicola. ) DAT: 14 days.

YURSMIDERBEICRE LB LS, BRER LT
YI7aTNXIIEEREAL LAY A Rk L TEN
BIRMERT Z LA 572, Table2 2i3, <> 2B S54r
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HLEER T O P21, EicEWEELRT 1b
(EDgy-Eo: 1.56~6.25ga.i./ha) I3, JEHICIEVERIIB W
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125gai/ha), % OERMEH$ ED,-Os/EDg,-Eo [ 2~4
SR, KRRARER L L CORRRBRETH- 2. —H,
SR TAXNVEREAL 2FEK (1a, 1) (de sk L
T\ iEM %1 L (EDg-Eo : 12.5~25ga.i./ha), A #i%f
LTiEEwie 2R L7 (ED-Os:200~400 g a.i./ha),
HT L BT B 72 B IR MEFE S (ED,,-Os/EDge-Eo : 16) %7K
T1la #B% a— N &S KPP-314 & L (HR2#H 5 =
SlzREL 720,

& KRB S UWHE

—{5% > F XY~ (pentoxazone)

g X7 —® (Wechser®), -7 >® (The:One®),
2 7 —K® (Starbo®)+2— } 7 ® (Utopia®),
Ty O, HE® g x=—0 HEHO,
by A ®

SE % | KPP-314

{b2:4 . 3-(4-chloro-5-cyclopentyloxy-2-fluorophenyl) -5-
isopropylidene-1,3-oxazolidine-2,4-dione

5% C,,H,,CIFNO,

& 35378

N B ERo BB REERK

Bb & 104°C

w1418 g/ml (25°C)

AT <1.11X10°% Pa (25°C)

KEMRE © 0.216 ppm (25°C)
SRS | log Po, =466 (25°C)

Ry FYV O OBRENE

1. REXRIZ b

2 b XV R BAER 4 HAEE (b ZFAERT) & B
%3 EAME (b oBEAE) LEARBICBT 514K
MIHER I 0§ A BB Rh R % Fig. 2 1R L 72,

AFL 045kgai/ha DERTIA A+ X, |k
WL, gAYy ) Dk f/ RETF O—FERRICN
LT TEWFHEEZRL, Lrb A8 a8 24
Ay ) THRERIC S L TR HIEMRZ R LT,
Bz AR BB R MR O 70 7T 4 123 LTS 30 HENZ
FOEFERBCIHT 22 ¥ -7, Tz, MEERO
MR L 2REEE 2 T 5 &, b 2 FAE (—4) T
B 72BA0EEMITEA CORBBREICH L TELTY
72, BRI ‘N A ey ) 7R R L T I B

Herbicidal activity

Eo Mv Bl Cd Cs §
Weeds

Ea Ek Sp St Os

(8.6% flowable); DAT: 30 days for herbicidal activities against weeds and 14 days for
rice injury; Rating scale: 0 (no effect) to 5 (completely killed); Eo: Echinochloa
oryzicola, Mv: Monochoria vaginalis, Bl: Broadleaf weeds. Cd: Cyperus difformis, Cs:
Cyperus serotinus, Sj: Scirpus juncoides. Ea: Eleocharis acicularis, Ek: Eleocharis
kuroguwai, Sp: Sagittaria pygmaea, St: Sagittaria trifolia, Os: Oryza sativa.

Fig. 2 Weed spectrum of pentoxazone with pre- and early
post-emergence application.
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Fig. 3 Herbicidal activity of pentoxazone at various leaf
stages against E. oryzicola, M. vaginalis and R. indica.
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ai/ha PIT & T, L0 FEHMIIC 5T, #25g
ai/ha DIREETY IERIC L THMTH 72, 15 %
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IR LTS IR BB T L 722, - T, AR 10 38
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Activity (% control)
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Days after the treatment

© : pentoxazone (0.33 k ga.i./ha); O : pentoxazone (0.39 k ga.i./ha);

O : pentoxazone (0.45 k ga.i./ha); (J : pretilachlor (0.6 k ga.i./ha);

A : mefenacet (1.05 k ga.i./ha); B : esprocarb (2.1 kg a.i./ha)

Fig. 4 Residual activity of pentoxazone and other herbi-
cides against E. oryzicola.

3. &

R b XV %033, 039 Rr045kgai/ha HE R
THBERMAE L 2854605 4 X 22T 8% 1
WO BRI D HER & i8R L 72 (Fig. 4), = b 24>
13 0.39kga.i./ha Ll Eoodm CUMER L 72354, SKAIMAE 42
HBRICHEEIN 94 2% 0%, bR TE 2, 2o
& AI KA M RTALER S HRE R R LR ) & 5 7 Bz
BT oL EORLIBICH ) E znREL I TR
5L0THY, AHOKELRHRN 1 OTHE, ZH3AE
b hs ok LEIRAEE SR KBRS Z LI &
D, ME SN ARI DRI E LS 2 R L
7213, BRAKRST =N —T7 u—FNFEEZ 723K FHH
DKDEYEIZHE ) BRI OBEIH/INZ W L L, KEL TR
TR I N2 —BREE2 5152,

4 ZANFRZLYLT7REBEREREEECHT IHR

V4R, ALSEHEFITH B AN K= 7L T REBEHR (SU
f) 2EUCRAKEZHL TERKMIZ, T, T2AY
AT, 7 TXF, TRVNIH T2, £ 2R FNA,
IVNaxy E o SURIEHSEROREBH LN, &
b2 Z DRSS R 2 2R 2 H 5, 1EA
BHEORLIV XYY RI4 I 250%  OKH
—HEEREFICECRESRERTIED ) T, SUA
BRI L T O BN B R 2 77971910, Table 3
i SUBRHNE S 7 b T B LT A ) AT EFHIck
TAOARROBENRELZ R L 72, =0 b XV 08, HER
ARG T2 2 X0k ), ZNLENET ¥Rt
R 6GBICE S TL BRI B LN TE S, £12
SUAHEBED L+ 47X )R I X7 AL I2x L Th
BRESHEZ R L, AFIT SUFAHERMEE ORRICEM
FThdZEDHERINT A,

5. fERHE
Ny XU, BRA L FRBRERSC 720

Table 3 Herbicidal activity of pentoxazone against SU-
resistant and -sensitive Lindernia dubia.®

Dose R-LddPY S-LddP

gai/a OL 1L 25L OL 1L 25L
30 100 8 68 100 95 40
50 100 98 72 100 9 80
150 100 98 8 100 98 90
300 100 99 88 100 99 83

Dose R-LdmP®) S-LdmP
gai/tha O-L 1-L 25-L OL 1L 25L
30 100 89 60 100 8 60
50 100 93 75 100 96 75
150 100 99 75 100 99 78
390 100 99 83 100 99 90
* pentoxazone (2.9% wp), DAT: 20 days, Rating scale: 0 (no effect)

~ 100 (completely killed), L: Leaf stage.  LddP: Lindernia dubia
var. dubia Pennell. © LdmP: Lindernia dubia var. major Pennell.

Table 4 Influence of pentoxazone on cell growth, chloro-
phyll content and ethane formation in autotrophic Scenedes-
mus acutus cells after a 16 hr incubation in the light.

Compounds Growth Chlorophyll Ethane
(10° M) [uL pcv/mL] content formation
[ug/mL pcv]  [nmol/mL pcv]
pentoxazone (1a) 2.0 3.19 12.30
KPP-300 (1h) 20 3.06 17.65
chlorophthalim 26 4.90. 12.02
Control 2.8 745 0.20

I—TVRBREAIERERIC 700 7 g VEABRICEIT S
TurELT 4 ) )= -0X A ¥ L ¥—+ (PPO) iEHE %
FHES 5 Z L AFERR X 11721230 Z DRLEIZ & - Ty
CIEBBIER 28> 7 0 F £ 7 4 1) > 1X (Proto IX)
DEML, WEAT TProtoIX D510 k& » TREL 72—
HIHBE VAR S TH DI 2 BALIC AT 5 2 &
12 & - TR (Peroxidizing fEF) 74 1, A BE
Thdbrzaa 74 NenuF /4 FriEtL, Wk
FICED L EZ L1115, Tabled (213, HilifakikiE Scenedes-
mus acutus ¥ V72 RICBIT 5=V P X9 b BLELL
SN a7 4 NDEFRBEr IS ORERERL
. ZORPLHELP L LI, U XYY Ui/ un
TANDEFEREINMCEET 2 & & iz, SABE @R
PICHSE SN TREL 2 EEZ LN DL 19 > DERLED
LNBZ LD, 5512 PPOERITH 1, Peroxidizing
BREHTHLET ) LN TED,

Ry bEYY OREHD
1. AEEH

N2 XU RKS LB EILEICH L T
NORFEREMIC & - TH BIEHIEIIIC, RIBES g R
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Table 5 Toxicological data of pentoxazone.

Study Animal Results

Acute oral Rat LDs;: >5000 mg/kg (07 §)
Mouse LDs;: >5000 mg/kg (I %)
Rat LDsy: >5000 mg/kg (' 9)*
Rat LDsg: >5000 mg/kg (& $)

Acute dermal Rat LDs;: >2000 mg/kg (7 $)

Acute inhalation Rat LDsg: >5100 mg/m® (" @)

Eye irritation Rabbit Non-irritant”

Dermal irritation ~ Rabbit Non-irritant

Dermal sensitization Guinea pig  Slightly sensitive
Guinea pig Negative®

Teratology

Mutagenecity invitro

Mouse, Rat  Not teratogenic

Negative

2 8.6% flowable. ® 1.5% granule.

Table 6 Ecotoxicology of pentoxazone.

Study Animal

Results

Aquatic animals  Carp

TLm: 22 ppm (96 h)

Water flea TLm: >100 ppm (24 h)
Beneficial insects Silkworm LCsy: >800 ppm (48 h)

Honey bee  LDsgy: >458.5 ppm (96 h)

Spider LCjs0: >9 ppm (5 d)
Soil organism Earthworm  LCjsq: >851 ppm/dry soil (14 d)
Birds Japanese quail LDs;: >2250 mg/kg (6" $)

EEL H-> TLROTRETH Y, T@WicHL T3, #
TEE, FEN, BHE~OPEL L EFPECE RN
NRBTHREMICHEII v S HERLE 7z (Table 5),
2. BEAHCRIEITRE

N b XV URREBHE, AMBCAHEREINLTY
FHIETEC, FELLCTADEREAYICS L THLRED
FHATCIHEZEL RITTBZNILED, - 72 (Table 6),

3. KHIBELURE

VCHER~SY P X VYU 2Ty MIENERE L 28R,
PR3 H L TH Y, Be51k 72 R LIRS KBRS o543 -
PR X 7z, BROKRE~OME T3, # EE~nBiTIZIZ
EAEBR LN T2, N2 b XU ILEEN, i
B L OEBEBRTHX ) O ACERBEUT I FHE
BDOMKE, TLXNEOBIL, 7 v~y F Lokt
BEUBY 70~y FuAbFEL2 2T TESICRB# SN, &
SICHEM S & N TR s DRSS YIS R L X
WOREEA 22 THBEIni. £, SkN Iz &
DYERE TR L 72, BBRUKRRIC BT 2 AR A O
R, LXBIURbLLBICY P XYY IS NnG
otz iz, KHEERGIC BT 5 1F i 10~40 H
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Development of a Herbicide, Pentoxazone

INTRODUCTION

A novel oxazolidinedione herbicide, pentoxazone, is a
pre- and early post-emergence rice herbicide that controls
a wide range of annual weeds including barnyardgrass at
low rates. [t was discovered by Sagami Chemical
Research Center and developed through Kaken Pharma-
ceutical Co. Ltd. The herbicide was first registered in
Japan in 1997 under the trade names of Wechser® for use
on rice and also approved in combination with sul-
fonylurea herbicides as The - One®, Starbo® and Uto-
pia®. Registrations for other combination products
included Temacut®, Kusabue® and Shokinee® mainly
mixed with sedge weeds controlling herbicides.

This paper describes a short history of discovery,
syntheses, herbicidal characteristics and safety of pentox-
azone.

DISCOVERY AND SYNTHESIS

Through a prototype lead compound, 3-(4-
chlorophenyl)-5-isopropylidene-1,3-oxazolidine-2,4-
dione, which was discovered in the course of our syn-
thetic studies on the structural modification of ox-

azolidinedione fungicides such as vinchlozolin, many
oxazolidinedione derivatives with various substituents
on the phenyl group at the 3-position of the oxazolidine
ring were synthesized and their herbicidal activities and
crop safeties were evaluated. As a result of the precise
investigations, 3-(4-chloro-5-cyclopentyloxy-2-
fluorophenyl)-5-isopropylidene-1,3-oxazolidine-2,4-
dione (pentoxazone, KPP-314) was selected as the most
potent candidate active against various annual weeds
including barnyardgrass.i*?

Although oxazolidinedione skeleton is easily con-
structed by the reaction of isocyanates with 2-
hydroxycarboxylates under basic conditions, no effective
method has been reported for the introduction of an
isopropylidene moiety at the S5-position of the ox-
azolidine ring. In the course of the studies on the syn-
thesis of new oxazolidine heterocycles, we found that
2-hydroxy-3-methyl-3-butenoates could be used with an
advantage for the introduction of the moiety at the
desired position by the cyclic condensation with various
isocyanates.»>® Furthermore, we also found that N-
(substituted phenyl)carbamates were useful key interme-
diates in place of the corresponding isocyanates for the

NI | -El ectronic Library Service



Pestici de Science Society of Japan

Journal of Pesticide Science 26 (2) May 2001 201

construction of S5-isopropylidene-1,3-oxazolidine-2,4-
dione ring by the thermal cyclization with the 3-
butenoates in the presence of ferric chloride and tertiary
amine.¥ These new key reactions made it possible to
design and synthesize various oxazolidinedione deriva-
tives and led to discovery of the new herbicide, pentox-
azone.

The key intermediate, N-(4-chloro-5-cyclopentyloxy-2-
fluorophenyl)carbamate was readily synthesized from
4-fluorophenol by the successive reactions of chlorina-
tion, protection of a hydroxy group, regio-selective nitra-
tion and hydrogenation followed by one-pot reaction
consisting of carbamation, hydrolysis and cyclopentyla-
tion, and purely obtained in good yield by crystallization
from aqueous alcohol.

STRUCTURE-ACTIVITY RELATIONSHIP

Among a variety of 3-(5-alkyloxy-4-chloro-2-
fluorophenyl)-5-isopropylidene-1,3-oxazolidine-2,4-
diones synthesized, the compounds with secondary alkyl
groups including cycloalkyl ones, alkenyl and alkynyl
groups on the oxygen atom at the 5-position of the
benzene ring exhibited higher herbicidal activity than
others. Particularly, a good safety margin between rice
and barnyardgrass was observed in the compound with a
cyclopentyl group. Based on biologically and
agriculturally detailed examinations for herbicidal activ-
ity and crop safety, 3-(4-chloro-5-cyclopentyloxy-2-
fluorophenyl)-5-isopropylidene-1,3-oxazolidine-2,4-
dione, namely, pentoxazone was finally selected for fur-
ther development as a new rice herbicide."

PHYSICAL AND CHEMICAL PROPERTIES

Common name : pentoxazone
Trade name : Wechser®, The - One®, Starbo®, Utopia®,
Temacut®, Kusabue®, Shokinee®,
Kusatouriki®, Topgun®
Experimental name : KPP-314
Chemical name: 3-(4-chloro-5-cyclopentyloxy-2-
fluorophenyl)-5-isopropylidene-1,3-
oxazolidine-2,4-dione
Molecular formula : C,;H;,CIFNO,
Molecular weight : 353.78
Appearance : Odorless white crystalline powder
Melting point : 104°C
Density : 1.418 g/ml (25°C)
Vapor pressure : <1.11X107° Pa (25°C)
Solubility (water) : 0.216 ppm (25°C)
Partition coefficient : log P,,, =4.66 (25°C)

HERBICIDAL ACTIVITY

Pentoxazone is effective against small-seeded annual
weeds such as Echinochloa oryzicola, Monochoria
vaginalis, Cyperus difformis and a wide-range of broad-
leaf weeds when applied pre- or early post-emergence at

the rates of 0.15-0.45 kg a.i./ha. Many perennial sedge
weeds such as Eleocharis kuroguwai are also controlled
or suppressed. Application timings of pre- or early
post-emergence (—4-+5) at less than 1.0-leaf stage of
weeds are most effective to elicit its full efficacy.?
Pentoxazone gives rapid burn down and residual control
of Echinochloa oryzicola for up to 6 weeks when used
alone at the rates of 0.39-0.45 kg a.i./ha. It is thought
that the long lasting activity is caused by the low mobil-
ity due to its strong soil adsorption and low water-
solubility. In combination with sulfonylureas, pentox-
azone is further effective as a one-shot herbicide with a
wide window of application timings for the control of
annual and perennial weeds in transplanted rice.

Pentoxazone severely inhibited protoporphyrinogen-
IX oxidase involved in the plant chlorophyll biosynth-
esis, which induced oxidative disruption of membranes
by active oxygen generated by accumulated protopor-
phyrin IX in the light.57® This different mode of action
makes it an important tool for controlling ALS
inhibitors-resistant weeds such as Lindernia dubia var.
major Pennell, Lindernia dubia var. dubia Pennell and
Monochoria korsakowii >'?

SAFETY'"

Toxicological studies using mice and rats indicated
that pentoxazone has very low toxicity. It did not irri-
tate the skin and eyes in rabbits and exhibited no ter-
atogenic and mutagenic potential in mice, rats and bacte-
ria. On the basis of these toxicological studies, pentox-
azone is regarded as an ordinary substance.

Based on ecotoxicological studies, pentoxazone ex-
hibited very low or negligible toxicities to fish, bird and
beneficial insects.

Most of pentoxazone orally administered to rats was
rapidly excreted in feces within 168 hours, and a very
small quantity of the compound absorbed was also rapid-
ly metabolized in the liver and excreted in feces and
urine. When applied in a paddy field under practical
conditions, pentoxazone rarely translocated to top part.
It was actively metabolized in the rice plant and even at
the harvest time the residual amount was less than 0.25
ppm in any parts of root, stem and leaf, especially, it was
0.046 ppm in edible portions. A half-life of pentox-
azone in soil under flooded conditions was 40 weeks at
the maximum, but a downward mobility of the active
ingredient and its metabolites were very low and no
influence on the ground water system was ascertained.

Thus, the use of pentoxazone would have no
significant effects on the health or the environment.
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