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Fig. 1 Introduction of fused heterocycles into the aryl
moiety of sulfonylurea.
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Fig. 2 The general formula of sulfonylureas with
fused heterocyclic moieties.

Chemical name: 1-(2-chloroimidazo1,2-a]pyridin-3-ylsulfonyl)-3-

(IUPAC) (4,6-dimethoxypyrimidin-2-yl)urea

Structural formula:

G 2 §OM9

sogmcom-n—(’N
OMe

Empirical formula: C;4H;3CINOsS

Molecular weight: 412.83
Physical appearance: Colorless crystalline solid

Melting point: 183-184°C

Vapour pressure: 3.4X10'° mmHg(25°C)
Solubility(25°C): 67 mg/1000 mi water at pH 6.1
Partition coefficient: log Pop= 0.05

Dissociation constant: pKa=4.0

Fig. 3 Chemical structure and physical chemical
properties of imazosulfuron.
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Table 1

Structures and herbicidal activities of imidazo[1,2-a]pyridin-3-ylsulfonylureas 2 (1).

SO,NHCONH—
"ome
Activity®
Compound g (10 a.i/a) (1gai/a)

a b c d e f g a b c d e f g
2a H 2 3 3 4 2 2 0 0 0 1 1 0 0 0
2b Me 4 5 5 5 4 4 2 4 3 3 3 1 4 0
2¢ CH,F 4 4 4 4 4 4 1 3 2 3 2 2 3 0
2d CH,OMe 5 4 4 3 4 4 4 2 3 1 3 3 3 1
2e CF, 4 5 4 5 4 5 2 2 4 2 3 3 4 0
2f F 4 4 4 3 4 4 3 3 3 2 2 2 3 0
2g9 Cl 4 5 5 4 4 4 2 4 5 4 4 4 4 0
2h Br 4 5 5 4 4 4 2 3 4 2 2 3 4 0
2i SMe 4 4 5 2 4 4 4 3 4 5 1 3 4 1
2j SOMe 4 4 4 2 3 4 3 2 3 1 0 2 3 0
2k SO,Me 4 4 4 4 4 4 4 4 4 3 4 3 4 4
2m CO,Et 4 4 3 3 4 4 4 4 3 2 2 4 4 4
2n CN 2 4 2 3 3 3 0 1 2 0 1 1 I 0

a

Herbicidal activities were visually evaluated by the following rating scale: To weeds: 5, 100% control (complete kill); 4, 88 to

99% control; 3, 76 to 87% control; 2, 51 to 75% control; 1, 1 to 50% control; 0, zero % control (no effect). To rice plants: 5,
100% damage; 4, 50 to 99% damage; 3, 25 to 49% damage; 2, 13 to 24% damage; I, | to 12% damage; 0, zero % damage.
® a: Echinochloa oryzicola, b: Cyperus difformis, c: Lindernia procumbens, d: Rotala indica, e: Scirpus juncoides f: Sagittaria

pygmaea, g. Oryza sativa (rice).
9 Imazosulfuron.

Table 2 Structures and herbicidal activities of imidazo[1,
2-a]pyridin-3-ylsulfonylureas 2 (2).

AN
\N/ OMe

ci
N

R S0,NHCONH—(/ :§
—

OMe

Table 3 Structures and herbicidal activities of imidazo[1,
2-a]pyridin-3-ylsulfonylureas 2 (3).
ay|
N N\g; ¢ N
sopnHconH— 2
=

X

Y

Compound R! Activity(l g a.i./a)?

Compound v 7 Activity (1 g a.i./a)¥

No. a b ¢ d e f g No. a b ¢ d e f g¥
20 Me 3 4 3 3 4 3 0 2r OMe Me CH 4 4 3 4 4 4 0
2p Cl 12 2 2 3 2 0 2s OMe CI1 CH 1 1 1 2 1 2 0
2q CF, o 2 2 2 1 2 0 2t Me Me CH 1 0 0 2 0 0 0
2g° H 4 5 4 4 4 4 0 2u OMe Me N 0 0 0 3 1 0 0

4 5 4 4 4 4 0

a),b),0) See Table 1.

T) L DBEEIC B THEBREEN, [ 2571200 ) 7Y
CVIREPBALLZANKZNVEZEOEM * Table 6 (o7
. A7V [L2-a]t) 3204 357V [2,1-0]F 7
V= NEG R EALR L DT A2iEMERL, 2650
ERERICEAL TEIAFNEDITIPEEREFLIIOCL
HiEIR P 572, 4 25V [1L,2-a] ) PV BRIZHNT 2
RZMEDENA 27V [1L,2:b] ) 70 Y BROEAIZ, BT
HEETH D A FNENEAIZ L ) iFEL AT BMIC
HHZEFERIND, BroOmABERREEAL 2 AL

269 OMe OMe CH

arbho) See Table 1.

K= VRFFNDIEE % Table 71277, ©F vV ull,54d]
vYVor, €7V uellLs5dre) 3vy, £ uls51-b]F
TV=NREBALZ OOV HENEFEEZRL 2.

Tables 2~7 IZRENTALEHD U THEEDE» - 723
DIZDE, L NKBE TOBREREE & A R Ch$ 284700
# Imazosulfuron & F#¢ U CEHM L 72, &5 % Table 8 |=5&
T. A IFV(2L1-b]F 7 VRZEAL 246E4 31, 3k,
Ip S IERERL 720%, 3kIZEKBENTEET, 3i & 3p
(338R M T Imazosulfuron [ R o 72, 372, 4 3 7Y

NI | -El ectronic Library Service



Pestici de Science Society of Japan

250 HABEYLE $21% $25 PFRS8FSH

Table 4 Structures and herbicidal activities of imidazo[ 1,2-b]thiazol-5-ylsulfonylureas 3.

LYJSO o] j

COIIII\})OUIld R Rl R: X y Activity (1 g a.i./a)®

0. a b c d e fo)
3a H H H OMe OMe 0 0 0 0 1 1
3b Me H H OMe OMe 4 4 3 3 4 4
3c Et H H OMe OMe 1 1 | 2 1 2
3d n-Pr H H OMe OMe | 1 1 2 1 3
3e CH,CI H H OMe OMe 0 1 0 2 1 0
3f CF, H H OMe OMe 3 4 2 4 3 3
3g SMe H H OMe OMe 4 3 4 2 3 4
3h SOMe H H OMe OMe 4 3 3 3 4 0
3i SO,Me H H OMe OMe 4 4 4 4 4 4
3j F H H OMe OMe 2 4 4 4 4 4
3k Cl H H OMe OMe 4 4 4 4 4 4
3m Br H H OMe OMe 4 4 3 3 4 4
3n Cl H Me OMe OMe 1 2 1 1 1 3
3o Cl CH=CH-CH=CH OMe OMe 0 1 0 1 0 1
3p Cl H H OMe OMe 4 4 4 3 4 4
3q Cl H H Me Me 1 1 1 2 1 2

ab See Table 1.

Table 5 Structures and herbicidal activities of imidazo[1, Table 6 Structures and herbicidal activities of imidazo[]1,

2-a]pyridin-2-ylisomer 4a and imidazo(2,1-b]thiazol-6- 2-b]pyridin-3—ylsu1fonylureas 5.

ylisomer 4b.
N 1

Q— sopNHconH— :§ sozuuconn—(
N—
OMe OMe
Q, Compound R R Activity (1 g a.i./a)®
avY SN No. a b ¢ d e
E:EZ“ (7
Cl cl 5a Me H 4 4 5 4 4 4
‘o “ 5b Me Cl 4 5 5 4 4 4
5¢ Cl H 4 4 4 4 4 4
Compound Activity (1 g a.i./a)® 5d ca a1 4 4 3 3 3
No. a b c d e ) Se Ci Me 3 4 4 4 4 4
a),b) P
4a 0 0 0 ) 0 ) See Table 1.
4b 0 0 0 1 1 t]
260 4 5 4 4 4 4
3k 4 4 4 4 4 4 M) TYY) 10 EREEES (Method2) Z ki kY
ab) See Table 1. © 3-Ylisomer of 4a (Imazosulfuron). BHICAKTE 5 (Fig.4), 4 3/ [1,2-a]t) ¥ »-2-4
@ 5-Ylisomer of 4b (See Table 4). NI KR NVREMOBEEERBEMA L2 AN E= )L

REIEABROFETEK L. EhEEKE %25 -2k
(1,6] ) Y v BREPEAL 2L T L KBE TIFTIRRDIEOREIZL)AKL 20 (Fig.5). Ak

O IEM: T Imazosulfuron (245 - 72, AR Al L D BN ALK VB 12 2 2K = )L
. 7094 F13%&T, ANK>T3IFTIRECHDT,
. A ok bR BB HETH D, 42/ ANT T

£ 37V [1L,2-a]E) P34 NANKR= VRE2 I COTERNERELZOL—FEHVTWE, BERT7TF
BT AANKYTIRFTEZN-E)Io=L (PYTV= WY F 7 AOFE T BR3¢ TRLN L AN
W) A= — 1 8 EFIEEE S (Method 1) 2, MHId 74 vEE14%, NCSTANK=NLZ7aF4 FELItk
BN-ZANK= ="t —=} 92T I/ 12y (T TryEZTERGEEEHETH S, ZOHEIEFRST
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Fig. 4 The synthetic routes for imidazo[1,2-a]pyridin-3-ylsulfonylureas.

Table 7 Structures and herbicidal activities of sulfonyl-
ureas with various fused heterocycles.

OMe
N
Q—soNHconH— A
=
OMe
Compound Activity (1 g a.i./a)®
No. a b [ d e o
6a 3 1 2 1 3 3
6b 1 1 1 1 2 2
6c 4 4 3 3 4 3
6d 4 4 3 3 4 4
6e 4 4 3 4 3 4
of 1 1 1 2 1 l
6g 1 1 1 2 1 1
6h 1 2 1 1 1 2
6i 1 1 1 2 1 2
6j | 1 1 1 1 2
Q, Ve l'h
SN N Me _N
(Y0 OO0 (e
N—-N N \N s,
6a 6b 6c
——N N’N N
S/L\YJ\". N ~ N
6d Ge of
Me
g
N N P
6g 6h 6i
& N
N N\(N
6j

. See Table 1.

HNHEWEBRELETI2HEAICEMICH-51S, 2-7 )L
FOANKYT I FT(R=F) 3 CHELIBLNE, 2-
JuuaZnik=Nr7ui4 F13 (R=Cl) »5LHEL, 2

WRZNVTINATA FISOMKFBREZETANKST 3
FT(R=F)CHEZ D TESL, 2-Z20KV T3 F 18
DHEICINBONG, MET B 2-N2 D NFA1K16 54
HMEL, WRICL 28R TARL Y (Fig. 5).
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FORFPOREDHFNMIENMENZ LD DB, 4=
ANT 0y DFELFRET, WBEBREIIREL T bk
E/MEIEL, WY o8 EL. EELED LML T
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MO U (HIT D TRAEZHET 2O LW L H
5%, JEXIOLHICHIFEL Th LMEE Clorf 2 E T
530855, HRETICHED D B HEY, Z0OH%A
AEDBEAICAT, 3EA X DEAREICR L kb,

A=V 2ZNT7ad, JEZ2BRKBO—FEERES
=S, RENA, TNAT, TXAXV), ~NT
FESH, ENLTT, Jul T4, k) Eo) SEERE
KL, HEFRT (B53FRT) » 5AFVHE TOMETE D
DTEOIMRERL 72, ZDO—F]% Table 9 1272, FKE
ART L T LABEPAT =R IEV S, AEELIESH
RS THERLRTWERTH L, X/ ) icHLT
3~ A EHONETL B MR ERT OV, f =YV AN71
YORBO—DOThHE, BRLETHEMBEIC L2 BIE
ENTELWEAICE, ZOMBEIIREOEZ L IZE
Thb, /el T, EFMRONE T/ IR
RERET 2, HFIABEIC BV TRBIMOE TR
L, EHBTE -1,

A= 2N7a izt BE KE KAZCL5%
ROEE), T bbLREIC L 2MREHINE WD, £ 2D
BHEREE & MENBIR % Fig. 6 \[CR¥. MHREHHIRIC
E ), BEERNCMND &) &M TREESHL
T LD NE TORFEREFEL TH b5, ZDREE
AW EHBALPIT 572, KICIRKERENBR %
Fig. 712 T. BEBICBVWTRIRAKIC L DAL EE)
KT MEMHE LN S, ERAKEME (1g/a) icBWwT
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Table 8 Postemergence herbicidal activities of sulfonylureas with fused heterocycles against nine species of
paddy weeds at low application rates.
C AN Dose (¢ a.i./2) Activity®
ompound No. 1
P ose g aL/a a b c d e f g h i®
3i 0.1 4 4 3 4 0 2 4 3 4 2
0.5 4 4 4 4 2 3 4 4 4 4
3j 0.25 0 0 2 2 2 2 1 1 2 2
0.5 0 1 3 3 2 2 2 1 3 2
3k 0.25 0 3 3 3 3 3 3 3 4 3
0.5 0 3 4 4 4 4 4 4 4 4
3p 0.1 1 3 3 3 3 3 3 4 3 3
0.5 2 4 4 4 4 4 4 4 4 4
5a 0.1 0 2 1 1 0 0 2 1 3 2
0.5 4 4 3 4 3 3 4 4 4 3
5b 0.1 0 2 2 1 2 1 2 2 4 3
0.5 2 4 4 3 4 3 4 4 4 4
5¢ 0.25 0 1 2 2 2 3 3 1 3 3
0.5 0 2 2 3 3 4 4 2 4 3
Se 0.25 0 1 2 2 2 3 3 1 3 3
0.5 0 2 3 3 3 3 4 2 3 3
2g° 0.25 0 3 3 4 3 3 4 4 4 4
0.5 0 4 4 4 3 3 4 4 4 4
2 See Table 1.
® 1 Oryza sativa (rice), a: Echinochloa oryzicola, b: Cyperus difformis, c: Scirpus juncoides, d: Sagittaria
pygmaea, e: Lindernia procumbens, f: Rotala indica, g: Monochoria vaginalis, h: Cyperus serotinus, i:
Eleocharis acicularis.
9 Imazosulfuron.
Method A
AN CISOaH AN POCE
AN Nj R RN N\% R
11 ;p SOM o = /N/ .
Method B RN
1) n-BuLl /C(" NCS 13 SO0
M — )R
2) S0z RN N\T>7
14 sou {Nﬂs
7
Method C
KE NN oH 1) POCH
13 N/ 2) NH
(R=C) RN (R AN (R=P)
SOF
15
Method D
AN SCHeh R A NN o NH, A N=N "
N NJ N N\/k; S0 x N\I/>7 SOz
R R R
16 17 18
Fig. 5 The synthetic methods of imidazo[1,2-a]pyridine-3- and 2-sulfonamides.
BIRKOBEILF -2 BObN L -2, BE, Bk E220EI%(, 2ENCR-SH2EHATESZ LR

A% (= BRENA ADZT—Y), tHHICL 54 204
BANEEL /N, AR p%etrkEn, L
Do, Wb =/ AN T oy DEEXHBICE - T

4= 2an7uerDEETH 5.
UEntdic, 4=V zr7urii/ ez KA
—EEBEL L O SEEREICN L T09g ai/a TEH
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Table 9 Effect of imazosulfuron on paddy weeds.?

Reduction in dry weight (%)

b) C)
Weed Stage 045g ai/a _ 09gai/a
ECHOR pre 66 85
10L 93 98
25L 83 92
MOOVA 1OL >99 >99
25L 97 97
LIDPY coty >99 >99
2-4L 82 90
ROTIN coty >99 >99
2-4L 85 83
SAGPY 10L 95 98
27L 93 96
SAGTR 22L 95 97
42L 96 96
OENJA sp >99 >99
1-2L 97 95
PTMDI 0-1L 96 96
2-3L 93 95
SCPJO pre 96 97
35L 98 98
CYPSE 1-2L 99 99
3-4L 94 96
SCPPL 2-3L 93 95
3-4L 81 87
ELOKU 7 cm 90 91
13cm 79 86

@ In a 200 cm? plastic pot outdoors.

® ECHOR: Echinochloa oryzicola, MOOVA: Monochoria
vaginalis, LIDPY: Lindernia procumbens, ROTIN: Rotala
indica, SAGPY: Sagittaria pygmaea, SAGTR: Sagittaria
trifolia, OENJA: Oenanthe javanica, PTMDI:
Potamogeton distinctus, SCPJO: Scirpus juncoides,
CYPSE: Cyperus serotinus, SCPPL: Scirpus planiculmis,
ELOKU: Eleocharis kuroguwai.

© Numbers and letters in this column show leaf stages or
plant heights at applications. pre: pre-emergence stage,
coty: cotyledom stage, L: leaf stage, sp: sprouting stage.

LRI/ N, KRGS EEWIE L, RERMC L
HENR - FEOEHL NI DT, FEICHEALCTWE
ATH5.

fF A # &

ANk = VIRFERBRER OVEREEIZ, ST 2 /B
DEABRRICBIT 2B TT 7 77— &SRB
# (ALS) #BHETAZLICHBEENTWE, 1 2Bk
Cxr FousrsBoniz ALSicHT a4 =270y
DHENEZFNIEZH, LyfEiZ4 AT 14~15nm, 1>
N7 240MW L BRI A Uik = VIR FELE W THE I L
TR LD EBITRFNMETH -2, 2, =2 FIB L
U A ZDOYBARE W28 >, £ Va4 v Sl
&A=V AT ur DEDPLOREEREDL L, I
LDT I /B AN 70 it AEXNETS S

B 075ga.i/a
1.5 gaiJ/a

1001

Dry weight (% of control)
8

N
o
T

0.5 1 3
Transplanting depth (cm)

Fig. 6 Effect of transplanting depth on the phytotox-
icity of imazosulfuron against rice seedlings.

B 1.0gai/a
1.5gai/a
1001
7 o
E
s 60
g
§ s
H
E L
0

1 3
Water leakage (cm/day for 3days)

Fig. 7 Effect of water leakage on the phytotoxicity of
imazosulfuron to rice seedlings.
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PICL 12, 205 bn—##% Fig. 8 i2/RY, 0.lg/an
bHlg/anERIZBWTAX-IXFX YY), £3-7) %
A INE=ARS 2N o Yo (W

—MI, YEW L HERMICRREA L 2R & LT,
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TOBATENMEE, K#H, SREOME, EHETORIE
DHEFIFHEZ NS, 4 FARKEHER D L7872 ALS |2
M sA4=S AT arDMENRRANLBR TR, BT
PICKE L EII 5729 I fli (am) 134 A, 14, 74
ez, 26, 7YAHT, 58, IXAYVY, 20, 2Dk
06, fEAATH ALS MERENHIEHEREHER T
TWZ L TH S,
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Fig. 8 Difference of sensitivity between weeds and
rice to imazosulfuron.

%: days after transplanting. CYPSE: Cyperus ser-
otinus, SAGPY: Sagittaria pygmaea, ORYSA: Oryza
sativa (rice).
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Fig. 9 Proposed metabolic pathway of imazosulfuron
in CYPSE and ORYSA (rice).

Table 10 Toxicity of imazosulfuron in animals.

ITtems Animals Results (LD;,, NOEL)
Acute oral toxicity Rats & and $: >5000 mg/kg
Mice & and %: > 5000 mg/kg
Acute dermal toxicity Rats ¢ and §: >2000 mg/kg
Acute inhalation toxicity Rats & and &: >24mg/!
Skin irritation Rabbits No irritant
Eye irritation Rabbits No irritant
Skin sensitization Guinea pigs Negative
Subacute oral toxicity Rats 2347, $: 265.7 mg/kg/day
Chronic oral toxicity Dogs & and %: 75 mg/kg/day
Rats &: 106.10, $: 132.46 mg/kg/day

Carcinogenicity Rats and mice No carcinogenic
Reproduction, teratology Rats and rabbits Negative
Mutagenicity In vitro Negative
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Development of a New Sulfonylurea Herbicide,
Imazosulfuron

INTRODUCTION

Imazosulfuron is a new sulfonylurea herbicide devel-
oped by Takeda Chemical Industries, Ltd. From
among many sulfonylureas having fused heterocyclic
moieties synthesized and evaluated for herbicidal activ-
ity, imazosulfuron was selected for development of a
herbicide for paddy field on the basis of efficacy, selectiv-
ity to rice plants and safety.

In 1993, imazosulfuron was registered and marketed in
Japan, and is now widely used for the control of various
kinds of paddy weeds including Cyperus serotinus and
Eleocharis kuroguwai which show persistent resistance
to many herbicides.

This paper describes a short history of its discovery,
synthesis, biological properties and safety.

DISCOVERY OF IMAZOSULFURON

In 1984, we started the investigation aimed for the
development of high performance herbicide in the paddy
field. At that time, we had many knowledge of heter-
ocyclic compounds accumulated from the synthetic
studies to produce the new agrochemicals. On the other
hand, we were interested in the sulfonylureas attracted
much attention due to their potent herbicidal activity.

Under these circumstances, we attempted an introduc-
tion of bicyclic heterocycles into the Q portion of sul-
fonylureas in general formula I (Fig. 1) worth trying to
find new herbicides on the basis of the following consid-
erations: 1) In spite of varieties of recorded sulfonylureas
with useful herbicidal spectra, there is no precedent
record of I having a bicyclic heterocycle for Q; 2) Since
a bicyclic heterocycle differs from a sum of component
monocyclic heterocycles in such physicochemical prop-
erties as pKa values of basic centers and delocalizations

AN

O/ /)l Me Y
X (1)
N\ZS:),NHCONH—« \E

Imazosulfuron

Fig. 1 Structure of imazosulfuron and general for-
mula of sulfonylureas with fused heterocycles.

of frontier electrons, etc., there might be a case by any
chance where an introduction of a bicyclic heterocycle
will give I characteristic biochemical properties and
ultimately desirable selectivity.?

A series of sulfonylureas having fused heterocyclic
moieties were synthesized to examine their herbicidal
activity. The herbicidal activity of compound I marked-
ly varied with the structure of fused heterocyclic moieties,
and also with the kind and position of substituents on the
fused heterocyclic moieties.!~® The structural require-
ments of compound I to show the excellent herbicidal
activity and selectivity to rice plants are summarized as
follows: 1) It is recommended that fused heterocyclic
system for the compound I is imidazo[1,2-a]pyridine,
imidazo[2, 1-b]thiazole or imidazol[1,2-b]pyridazine
ring. 2) Position of bonding to the sulfonylurea bridge
should be next to the bridge-headed nitrogen atom. 3)
As a substituent on the fused heterocyclic moiety, chlo-
rine or methyl group is the most favorable substituent
and the position of this substituent should be next to the
sulfonyl group. Considering these results, the various
safety factors and the economics, imazosulfuron was
finally selected as the most appropriate compound.

CHEMICAL AND PHYSICAL PROPERTIES

Common name: Imazosulfuron

Chemical name: 1-(2-Chloroimidazo[ 1,2-a]pyridin-3-
ylsulfonyl)-3-(4, 6-dimethoxypyrimidin-2-yl)urea

Molecular formula: C,,H;;CIN;O;S

Appearance: Colorless crystalline solid

Melting point: 183-184°C (dec.)

Vapour pressure: 3.4X 107 mmHg (25°C)

Solubility (25°C): 67 mg/1000 ml water at pH 6.1

Partition coefficient: log Py =0.05

Dissociation constant: pKa=4.0

SYNTHESIS

Synthesis of 2-chloroimidazol1,2-a]pyridine-3-
sulfonamide which is the key intermediate of imazosul-
furon is accomplished by the following three steps: (1)
sulfonation of 2-chloroimidazo[1,2-a]pyridine, (2)
chlorination of the sulfonic acid form, and (3) aminolysis
of the sulfonylchloride form. Imazosulfuron is readily
synthesized by the reaction of sulfonamide with phenyl
N-(4,6-dimethoxypyrimidin-2-yl)carbamate, or by the
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Fig. 2 Synthetic scheme of imazosulfuron.
Table 1 Toxicity of imazosulfuron in animals.
Items Animals Results (LD;,, NOEL)
Acute oral toxicity Rats & and % : >5000 mg/kg
Mice & and $: >5000 mg/kg
Acute dermal toxicity Rats & and $: >2000 mg/kg
Acute inhalation toxicity Rats & and ¥: >24mg/l
Skin irritation Rabbits No irritant
Eye irritation Rabbits No irritant
Skin sensitization Guinea pigs Negative
Subacute oral toxicity Rats 2347, $: 2657 mg/kg/day
Chronic oral toxicity Dogs & and %: 75 mg/kg/day
Rats & 106.10, £: 132.46 mg/kg/day
Carcinogenicity Rats and mice No carcinogenic
Reproduction, teratology Rats and rabbits Negative
Mutagenicity In vitro Negative

reaction of phenyl 2-chloroimidazol[1,2-a]pyridin-2-
ylsulfonylcarbamate converted from sulfonamide with
2-amino-4,6-dimethoxypyrimidine (Fig. 2).

BIOLOGICAL ACTIVITY

Imazosulfuron exhibited excellent activity against a
wide range of paddy weeds at the rate of 90 g a.i./ha with
good safety to rice plants. Annual broadleaf weeds
(Monochoria vaginalis, Lindernia procumbens and
Rotala indica) at cotyledon stage and perennial weeds
(Sagittaria pygmaea, Sagittaria trifolia, Qenanthe
Jjavanica, Potamogeton distincts, Scirpus juncoides and
C. serotinus) were strongly suppressed to the degrees
above 95%. Imazosufuron inhibited shoot growth and
killed them gradually. Especially C. serotinus was one
of the most sensitive weeds to imazosulfuron, and it was
completely suppressed and killed at the dosage over 10 g
ai./ha. Even at the rate of less than 3 g a.i./ha, the
plants were only stunted with mild chlorosis and progres-
sive necrosis as secondary symptoms. On the other
hand, transplanted rice plants suffered only slight dam-
age at the dosage of 100 g a.i./ha and the extent of the

damage was acceptable. Although imazosulfuron also
showed good activity to Echinochloa oryzicola, Scirpus
planiculmis and E. kuroguwai, they were alived while
being stunted.

At the applications of 75 g a.i./ha, imazosulfuron did
not cause any practical damage against transplanted rice
plants even if transplanting depths were changed as
—0.5, 1 and 3cm.? In case of shallow transplanting
(—0.5cm of depth) only slight growth retardation was
observed at the higher dosage of 150 g a.i./ha, but it did
not result in any practical damage. Water leakage also
did not cause any practical damage against transplanted
rice plants.? Imazosulfuron gave almost no damage to
rice plants even at the applications of 150 g a.i./ha by
water leakage at the rate of 3 cm/day for 3 days. From
these facts, it was revealed that imazosulfuron nearby the
conventional dosage (90 g a.i./ha) did not cause any
damage to transplanted rice plants irrespective of plant-
ing depths and water leakage conditions.

Imazosulfuron strongly inhibited the growth of excised
pea and soybean roots.” This growth inhibition of
excised roots was alleviated by the addition of branched-
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chain amino acids such as valine, leucine and isoleucine.
From these results, it was assumed that imazosulfuron
exhibited inhibition of acetolactate synthase which catal-
yzed the biosynthetic pathways of branched-chain amino
acids. On the other hand, the results of metabolic study
of rice plants and C. serotinus using imazosulfuron
labeled with C suggested that selectivity to the rice
plants based on the difference of metabolic rate between
rice plants and weeds to imazosulfuron.®

TOXICOLOGICAL STUDY

The toxicity of imazosulfuron are summarized in
Table 1. From the results of acute toxicity studies using
rats and mice, imazosulfuron was considered to be a very
low toxic compound. Imazosulfuron was no irritant to
eyes and skin. Imazosulfuron showed no teratogenic
potential in rats and rabbits studies, no mutagenic poten-

tial in bacteria and Chinese hamsters studies and no
carcinogenic potential in rats and mice studies.
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