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   Twenty-six  derivatives of  pyrazo]e-5-sulfonylureas  were  synthesized  and  invcstigated

for their heibiciclal activities.  Tlie titlc compouncl,  pyrazosulfuron-cthyl  {5, codc  No.  NC-

311), was  founcl  the  bcst  compound  that  was  highly  effectivc  in controlling  paddy  wee(ls,

especially  annua]  n,nd  percnnial bToad-leaf wceds  and  sedges.  In  thc  paddy-field  trial, 5

effectivelv  controlled  "reeds  at  the rate  of  20-30 g a.i.,rha  without  phytotoxicity  to trans-

planted ricc.  This  herbicide is proposed  as  a  potent  novel  herbicide to  protect paddy  i'ice.

             INTRODUCTION

  Sulfonylurea herbicides such  as  chlorsulfuron

and  sulfometuron-methyl  are  a  new  class  of

compounds  that have both pre- and  post-
emergence  herbicidal activities  at  extrernely･

Iow application  rates  (Fig, 1).i'3) "･"e are

interested in their structures  and  herbicidal

activities  and  attempted  to develop  new  com-

pounds  with  high  activity  as  well  as  exccllent

crop  safety.

  Sulfonylurea compounds  have  three moieties,

an  ary1  group, a sulfonylurea  bridge and  a

heterocyclic moiety  (Fig, 1),2' Thc  aryl

group  is known  to retain  the herbicidal ac-

tivity even  when  heterocyc]es such  as  thiophene

and  pyridine are  introduced replacing  the aryl

group,`,5) but structural  modification  of  the

other  moieties  generally reduces  the activity.

  Hence, we  first replaced  the aryl  group with

several  kinds of  azoles,  such  as imidazole,

oxazole,  tl}iazole, pyrazole, isoxazole and  iso-
thiazole, which  were  chosen  because those

moieties  are  often  used  in pharmaceuticals,6)

agriculturaJ  chemicalsT)  and  biologically active

natural  products such  as  histaminc  and  vita-

min  Bi, We  examinecl  their herbicidal ac-

tivities and  found sulfonylurea  compounds

having pyrazole moieties  <pyrazolesulfQnyl-
ureas)  were  most  potent, Then, we  exten-

sively  investigated a  series  of  pyrazolesul-
fonylureas and  found that several  compounds,

in which  the sulfonylurea  bridge was  binded

to the 5-position of  the pyrazole  ring  (pyrazole-
5-sulfonylureas (I)), had se]ectivity  of  rice

plants from paddy  weeds  (Fig. 2).8'iO' Among

them,  ethyl  5-(4,6-dimethoxypyrimidin-

2-ylcarbamoylsulfamoyl)-1-methylpyrazole-4-

carboxylate,  pyrazosulfuron-ethyl  (NC-31 I) (5),
was  the most  effective  rice  herbicide.ii-i3)

  This  paper deseribes the  synthesis  and

herbieidal activity  of  I. The  herbicidal prop-
erties  and  the  field-test result  of  compound

5  are  also  described.

       MATERIALS  AND  METHODS

1. APParatus

  
iH

 and  
iSC

 NMR  spectra  were  recordcd  on  a
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  ChleTsulfuron: R=Cl,  X=Me,  Y=OMe,  Z=N

  Sulfometuron-methyl: R=C02Me,  X,Y=Me,  Z=CH

Fig. 1 The  structure  of  sulfo]iy]urea  herl)icides.
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  Ri: H, Alkyl, phenyr  R2, R3: various  substituents

  X.Y: Me,OMe  Z: CH,N

  PyTazosulfuron-ethyl(S): Ri=Me,R2=H,R3=co2Et

  x,y=oMe,  z=cH

Fig,2  The  structure  of  pyrazolc-5-sulfony]-
ureas.

JEOL  FX-909  spectrometer  with  tetramethyl-

silane  as  an  internal reference.  IR  spectra

wer'e  nieasured  on  a ])IGILAB  FTS-40  In-
frared Spectrometer. Mass spcctra  were

measured  on  a DX-300,  JMA-3100. All melt-
ing peints are  uncorrected.

2. Syntheses of ComPowids
2.1 PreParationcvC2>,razole-5Lsttijbnamides(IV)

(General precedure)S,g,i4}

  Method  t4  : 5-Aminopyrazoles  (II) in hydro-

chloric  acid  were  diazotized with  sodium  nitrite

and  the resu]ting  diazonium salts  were  poured
into a  niixture  of  sulfur  dioxide and  a  catalytic

amount  of  cupric  chloridc  or  cupric  sulfate  in
acetic  acid  at  O-200C,  affording  pyrazole-5-
sulfonyl  chlorides  (III). Compounds  III were

reacted  with  aqueous  ammonia  to obtain  IV.

  AIethod B:  Lithium pyrazole-5-sulfinates (VI)
were  prepared  from 5-unsubstituted pyrazoles
(V) via  lithiation with  butyllithium or  lithium
diisopropylamidc  at  

-600C,
 followed  by  the

reaction  wit]]  sulfur  dioxide, Compounds  VI
were  chlorinated  with  N-ehlorosuccinimidc  to

yield III. Cc)mpounds III were  converted  to

M4  £ , 5Ii nt 2 ff 11 H

IV with  aqueotts  ammonia.

  Mrethod C: Pyrazole-:5-thiols (VIII) were  pre-
pared from 5-chloropy, razoles  (VII> with  sodi-

um  hydrosulfide in dimethylformamide at  60-
800C. Compounds  VIII  were  converted  te III

via  oxidative  chlorination  with  ch]orine  in
aqueous  acetic  acid  at  10-25eC. Compounds
III were  reacted  with  aqueous  ammonia  to

obtain  IV.

  Coinpounds IV  for the syntheses  of  com-

pounds  1-7, 13, 14, 20-26, compounds  8-11
and  compounds  12, 15-19 were  prepared by
methods  A, B  and  C  respectively.  These

reactions  are  shown  in Fig. 3.
2.2 PreParation of ptrraxole-5Lszf(fbnLvlttreas
    (I)s,g)
  Method  D:  Pyrazole-5-sulfonylisocyanates

(X) were  prepared  from  pyrazole-5-sulfon-
amides  (IV) via  IV-(butylcarbamoyl)pyrazole-

5-sulfonamides  CIX) according  te the litera-

ture.5} Pyrazole-5-sulfenylureas (I) were  syn-

thesized by  adding  compoun{ls  X  to a  sus-

pension of  aminopyrimidine  or  aminotriazine

derivatives (XII) in an  inert solvent  such  as

acetonitrile,  ether  or  benzene. After stirring

for few hours at  room  temperature,  the result-

ing so]id  was  collected  and  washed  with  ace-

tonitrile or  benzene  to obtain  I.

  Method  E: Pyrazole-5-sulfonylcarbamates

(XI) were  prepared frem compounds  IV  by

the reaction  with  methvl  chloroformate  in the

presence oE  potassium c"arbonate.  compounds
XI  were  condensed  with  XII in an  inert selvent
such  as  toluene er  xylene  at  80-900C uThile

generated  methanol  was  removcd  under  re-

duced  pressure to afford  I. A  typical example

lor the preparation of  compounds  I from
compounds  II is given  beloi-',
2.3 Praparation of etdyl  5-{4.0dimethoay-

    pt,rimidin-2-)vlcarbamo-vls･veijlamayl)-1-meth-
    y4fp,raffole-4-carboi{)Jlate (5) (PJ,'razosttijlat-
    ron-eth.vl)

2.9.1 Etlop,l 1-,nethvvJ-5-suijZimqJ,ip),raxole-4-

      carboxLylate  IV  (Ri==Me. R2=:H,  Rs=

      CO,Et)

  Ethyl  5-amino-1-methylpyrazole-4-carbo-

xylate  II (Rr=Mc, R2 ==H,  R3 ==C02Et;  16.9 g,
O.I mol)  was  diazotizcd in a  mixture  of  630/.

sulfuri ¢  acid  (46.7g, O.3mol),  359,'.' hydro-
chloric  acid  (11.0 g, e,I05 mol)  and  acetic  acid

(26ml) by  adding  drop"rise a  solution  of

NII-Electronic  
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 i) 1.NaNOI,HCI  2,S02,CuC12  ii) NH40H  iii) 1.BuLiori-Pr2NLi 2.S02

 iy) N-Chlorosuccinimide v)  NaSH  yi)  C12,H20 vii) 1.BuNCO,K2C03  2,HCI

 viii) COC12  ix) 1. CIC02Me,  K2C03  2.HCI

      Fig. 3 Synthetic  routes  of  pyrazole-5-sulfonyluieus.

sodium  nitrite  (8,3g, O.l2mol) in water  (!5
ml)  at  below IOC'C, The  diazo solution  was

stirred  for 3e min  and  urea  (1,2 g, O.02 mol)

was  added  to thc solution  to remove  excess

nitrous  acid. After stirring  for 30min,  the

diazo solution  was  pourcd  portionwise at

O--50C into a  mixture  of  sulfur  dioxide (38.4 g,
O.6mel),  cupric  chloride  (O.2g) and  acetic

acid  (52ml), and  stirring  was  continued  for
1hr  at  100C. Then, water  (70ml) and  1,2-

dichloroethane (56ml> were  added  te  the

rnixture,  and  the organic  layer was  separatcd

and  washed  with  water  (50ml) to obtain  a

solution  that contained  crude  oil of  III (R'=
Me,  R2=II,  R3=C02EO.  After removal  of

remaining  sulfur  dioxide under  reduced  pres-

sure,  2R%  aqueous  ammonia  (15.2 g, O,25 mol)

was  added  dropwise to the  solution  at  100C

and  the mixture  was  stirred  for 5 hr  at  room

temperature,  The  organic  Iayer was  separat-

ed,  washecl  with  water  (IOml) and  dried in

vactio  to obtain  21,Og crude  solid  of  IV  (Ri=
Me,  R2=H,  R3a=C02Et). Recrystallization

of  the solid  trom toluene gave  18.2g (78%
from II) of  IV  (Ri=Me, R2=H,  R3=COzEt)
as  white  crystalline  solid,  mp  I13-114eC.  

iH

NMR  6ftP.Ci3 ppm:  I.38 (3H, t, J=7.0Hz,
O-CH,-CH,),  4.17 (3II, s, NmCH,),  4.35 (2H,
q, 1 ==  7.0 Hz,  O-CH2-CH3),  6.40 (2II, bs, NH2),

7.88 (IH, s, pyraz-H).  
i3C

 NMR  S.C.D,Ci3 ppm:
14.2 (q), 40.7 (q), 61.7 (t), 113.5 (s), 140.7 (d),
143,2 (s), 163.0 (s). IR  v".".{ cm-t:  332e (NH),
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1700  (C]O), 1355  <SO,), II65 (SO,). MS
mlx:  233 (M'), 205, I88. Found:  C, 36,02; H,
4.71; N, 18.12, Calcd, fer C7HiiNs04S: C,
36.05; H,  4,75; N, 18.01%,
2,3.2 IEith"vg 5-(4.6-dt'methoxiyP),rimidin-2",l-

      carbamo.ylsu4fZimQ),l)  
-
 1 - methvvltv,ra`-ole-4-

      carboA"'late  (5)
  To  a  suspension  of  ethyl  1-methyl-5-sulfa-
moylpyrazole-4-carboxylate  IV  (Ri J=  J(e, R!=

H, R3=C02Et;  10,O g, 42,9 mmol)  and  anhy-

drous potassium carbonate  (8,9g, 64.5mmol)
in acetonitrile  (80ml) was  added  n-butyliso-

eyanate  (4,9g, 49.5 mmol)  at  room  tempera-

ture. After stirring  for 1 hr at  room  tempera-

ture, the  rcaction  mixture  was  refiuxed  for
2hr, After removal  of  the solvent,  the resi-

due was  dissolved in cold  water  and  a  small

amount  uf  insoluble so]id  was  fiItered off. The
filtrate was  acidified  with  35e･'6 hydrochloric
acid,  and  the resulting  solid  was  collectecl,

washed  with  water  and  dried in vac･uo  to obtain

12.8g  (909b') ef  IX  (Ri=Me, R2=H,  R3=
C02Et).  Next,  phosgene  (5.2g, 52.5mmol)
was  introduced  to a  solution  of  IX  in toluene

(50 ml)  at  100-1100C for 2 hr and  the mixture

was  gently refiuxed  for lhr.  After removal

of  excess  I)hosgene and  the solvent  under

reduced  pressure, crude  oil of  X  (Ri=Me,
R2 =  H, R2 ==  C02EO  was  obtained.  Compound
X  (Ri==Me, R2=H,  R3=C02Et)  was  added

dropwise to a solution  of  XII (X,Y==OMe,
Z=CH)  (5.1 g, 32.9 mmol)  in benzene  (30 rnl)
at  room  tempcrature.  After stirring  for 3 i)r,

the resulting  solid  was  collected  and  recrystal-

lized from  benzene to obtain  1l,2 g (700f6 from

IX) white  crystalline  solid  of  5, mp  181-1820C.
iH

 NMR  6,C,ikCi: ppmi  1.30 (3H, t, J=:7,1 IIz,
0-CH2-CH-3), 4.03 (6H, s, O-CHs), 4.24 (2H, q,
1=7.1 Hz, O--CHe -CH3), 4.34 (3II, s, N-CHu),
5.80 (IH, s,  pyrim-H),  7,31 (III, bs, NII), 7,87

(IH, s, pyraz-l{), I2.95 (IH, bs, NH).  
i3C

NMR  S･,C･."sCi3 ppm:  14.1 (q), 41,4 (q), 54,9 (q),
60,9 (t), 85.4 (d), I16,1 (s), 138.6 (s), 140,2 (d),
149,6 <s), 155,2 (s), 160.6 <s), 171.6 (s). IR
v:g.r cm-il  3300  (NH), 1720  (C=O), 1608  (CiC,
C=N), 1354 (SO,), 1212 (C-O--C), 1155 (SO,).
MS  mtL7:  4I5  (MI{'), 214, 182, 156. Feund:

C, 40.57; H, 4.35; N, 20.20, Caled, for
Ci4H,,N,O,S: C, 40,58; H, 4,38; N,  20,28%.

ig 4e  EIZnt 2 lli 11 fi

3. 1)'iological 7'ests
3.i Greenhouse test

  A  greenhouse  test was  conducted  to  examine

preemergence activities  of  26 compounds  under

a  paddy  condition  to four weed  species  and

transplanted rice,  Echinochloa crus-galgi,

Sc･il(lbus 1:uncoides, Jfonochoria  vnginalis,  Rotala
i"dica and  Orp,xa sativa

  Plastic beakers (200 ml)  40 cm2  in size  were

fi11ed with  clay  loam  soil  (clay 18.00f6, total
carbon  O.51 9,･6, pH  6.18) and  water  was  added

up  to 3cm  in depth. Wced  seeds  were  sown

on  the  soil  surface  and  rice  seedlings  at  the
2,5-leaf stage  were  transp]anted. The  next

day a  diluted suspension  of  wettable  powder
of  each  compound  was  applied  to the fiood
water.  After 18 days  the  herbicidal activity

was  assessed  by the following ratings,  5 : growth
inhibition of  more  than  90%  (substantial sup-

pression), 4: growth inhibition of  70 to 909i'6,

3: growth inhibition of  40 to 70%,  2: growth
inhibition of  2e to 40%,  l: growth  inhibition
of 5 to 20%,  zero:  growth  inhibition of  less
than  5%  (nonherbicidal effect).

3.2 Herbiciclal spectnt7n of coimpouna  5

  The  herbicidal activity  of  5 was  examined

in a  greenhouse  on  seven  paddy  weed  species,

Echinoch(oa crus-bcralli, Sciit75us j'uncoides,
filonochoria waginalis,  Alisma canal･iculatum,

Sagittarin ptgmaea, C),Perus seroti･n･us  .and
Egeochanls kttreguteJai.

  Plastic pots Cl.3 l> 11.3 cm  in diameter were
fi11ed with  clay  loam  soil  and  water  was  added

up  to 4cm  in depth. In preemergencc ap-

plication, one  or  two  days after  planting weed

seeds  or  tubers, 5 in a  diluted suspension  of

wettable  powder  was  applied  to the fiood

water.  I'ostemergence application  was  done
7-15  days  after  planting in the same  way.

Between  25 to 35 days after  treatment,  the

fresh weight  vLTas measured  and  tbe  dose for
759,b' control  of  each  wced  species  (ITs) was

calculated,

3.3 Field trialfor transPlanted rice

  iN  fie!d trial was  aimed  tc) examine  the
cthcacy  of  5 against  paddy  wecds  and  to
confirm  the safety･  for transplanted  rice,  The
test N-,as  done in a  heavy-clay field in Shiraoka,
Saitama prefecture (clay 46.69,G, silt 34,6C),6,
sand  18.80,･6, total carbon  3.9%,  pH  5.4), The
field was  puddled and  leveled en  June 3, 1983,

'
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and  rice  seedlings  (cv. Musashi-Kogane) at  the

three-lcaf stage  were  transplanted  on  June 7.
The  plot was  lm!  and  thc treatment was

replicated  three times. Granular  5 (5 O.ICj,'.',
polyvinyl  alcohol  1.50f6, bentonite 20.0%, talc

78.40/6) was  applied  3 and  7 da.vs after  trans-

planting at  a  rate  of  20 g a.i.!ha,  and  after  3,

7, IO and  15 days at  30g  a.i.lha.  Butachlor,
refcrence  hcrbicide, x･vas also  applied  in a

granular  formulation  at  1500g  a.i.!ha.  One
month  after  each  application,  the  efficacy  was

evaluated  by  visual  rating  (O-100), The

height and  the number  of  tillers of  ricc  were

measurecl  32 days alter  transplanting.

        RESULTS  AND  DISCUSSION

1. Siyntheses

  Only one  report  was  available  on  the

synthesis  of  III (Ri=Ph, l'<""=Me, R3=Cl)

from VIII via  pyrazole-5-sulfonic acid  deriva-

tive,i5) and  our  werk  started  to find facile and

eMcient  methods  for thc s}Jntheses  of  novel

pyrazole-5-sulfonyl chloridcs  (III). XVe cle-

veloped  three methods,  A, B  and  C, as  describ-

ed  in Fig. 3. By  method  A, the procedure for

the syntheses  of  phenylsulfonyl  chlorides  from

corresponding  anilines  via  diazonium saltsi6)

could  be applied  to the syntheses  of  III from

5-aminopyrazoles (II). By  method  B, 5-

lithiated pyrazoles,i7) prepared  frorn 5-unsub-

stituted  derivatives V, were  reactecl  with  sulfur

dioxide to give lithium sulfinates  VI, wliich

were  chlorinated  with  Ar-chlorosuccinimide  to

afforcl  III. By  method  C, oxidativc  chlorina-

tion of  pyrazole-5-thiols (VIII) readily  proceeded
to give III with  above  8e9,6 yields. This reac-

tion had  advantages  of  higli yields and  iewer

reaction  steps  compared  with  the known

method.i5)  Thus, 22 derivatives of  compounds

III were  prepared  by  the most  suitable  metliod

of  the  three and  reacted  with  aqucous  ammonia

to obtain  IV  with  quantitative yields.

  To  synthesize  pyrazole-5-sulfonylureas (I)
except  3, methods  D  and  E  were  investigated
as  mentioned  in 2,2. Compound  3 was  pre-

pared by  the hydrolysis of 5 in an  aqueous

basic condition.

2, Biological Actiteidy,

  The  herbicidal aetivity  of  I differed

delicate]y according  to the kind, number  and

15 (4), Nevember  l990 535

position of  substituent  groups on  the pyrazole
ring  (Table 1). In substituents  R' at  the 1-

position of  the pyrazole ring,  methyl  deriva-

tives such  as  4, 5 and  6 showed  the highest

activity  as well  as  good  selectivity,  Ii]longa-

tion of  alkyl  chain  in 21 and  22 reduccd  the
activity.  Hydrogen  ancl  phenyl  derivatives

(20 and  23) showed  lower activity,  In sub-

stituents  R2  at  the 3-position of  the pyrazole
ring,  hydrogen, methyl,  chlorine  and  methexy

dcrl'Nratives such  as  5, 6, 8 and  11 showed

excellent  activity  ancl  selectivity,  whereas

ethyl,  trifluerometliyl, nitro  and  ester  deriva-

tives such  as  7, 9, 10 and  12 insufficient ac-

tivity, In substituents  R3 at  the 4-positien

of  the pyrazole ring,  lower alkyl  ester  and

dimethylsulfamoyl derivatives had the highest

activity,  whereas  the carboxylic  acid,  car-

bamoyl,  cyano  and  nitro  derivatives gave  no

activity.  A  dimethy]sulfamoyl derivative (l6)
was  extremely  phytotoxic  to rice  plants in

sharp  contrast  to ester  derivatives such  as  4,

5 and  6 that  had  excellent  selectivity,  Methyl,

bromine  and  propanoyl derivatives such  as  1,

2 and  19 also  showed  selectivity  and  moderate

actlvlty.

  As for another  heterocyclic portion of

melecular  structure  of  I, replacement  of  the

pyrimidine  ring  ef  5 by  the  cQrresponding

triazine ring  as  in 26 resulted  in a  complete

loss of  the herbicidal activity.  Cenversion  of

one  er  both of  the methoxy  groups  on  the

pyrimicline ring  to mcthyl  as  in 24 and  25

reducecl  the activity,
  On  the  basis of  the above  result,  5 and  6

were  selected  as  bighly effective  cornpounds,

and  after  subsequent  tests at high application

rates  to examine  their phytotoxicity to rice

plants, compound  5 (pyrazosulfuron-ethyl) was

selected  for further trials,

  Table 2 shows  the  herbicidal activity  of  5

against  seven  species  of  noxious  paddy  wceds

in Japan. Doses  fer 75Ys'. weed  control  in

preemergence  application  were  Iess than  10g

a,i.lha  for all weeds  except  E. crus-galli.  The

ITs value  was  less than  1 g a.i./ha  against  C.

serotin"s.  In  postemergence  application,  the

ITs was  less than 13 g a.i,lha  against  all weeds

except  E. crus-gall･i.  Thus,  5 was  found to  be

highly effective  against  major  paddy  weeds

including perennials in both  pre- and  post-
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Table  1conclition.Pyrazolc-5-sulfonylureas and  their prcentcrgcnce  hcrbicidal activitics  undcr  a  paddy

R2 R3

iciS<
  

NR/1

         N

sO,N}ICONH  -<l,
         N

  ×

K
 z4

  Y

Compound Activityu)

No.RtR2 R3 x Y Z mp  ("C}
199-201

198-200

202 -204

141-143

181--182

144-146
148-150

169-170

J45-147

]48-150142-14-3

150-152l67-I68125-128

200-20Lt

183-185177-178

194-196178-]80189-l91

157-]5917S.l75I83-185I63-165152-154142-l44

[1b ccleb)

 1

 2

 3
 4

 56

 7891011121314151617181920212223242526

rvIe"TeMervIcrvTe'rvTervTeMeMeMeMc"'leMcMeMerv{eMerv'TeMeHEtBu1)hMeMeMcHIIHHHMcEtClCF3NO,OMcCC)2E.tHIIHHHHHHHHHHHHMc}3rC02HC02MeC02EtC02EtC02EtC()2EtC02EtC02EtCO,I]･

 tC02EtCOoPrC02BuCONMeo

S02N.Me2

CNNO,,COEtC02EtC02EtC02EtCl()2EtC()2I-ltC02EtC02Et

OMe()rvleOA･leOMeO)ceOMeOMeOMeOMcOMcOMeOMcOMeOMcOMcOrvIeOMcOMeOMeOMeOMeO)'IeOMeMeMeOMeO)IeOMeO"･IeOMec)

 rva.eOMc()rvIcOMcOMeOMeOrvIeOMeOMeOMeOMeOMaOMeOMeOMeOMe{)"'IeOMeOMervIcOTVIeOMe

CHCHCHCHCHCHCHCHCHCHCHCHCHCHCHCHCHCHCHCHCHCIICIICHCIIN2oo33422oo3oooo3oo111ooo1o23o45534o14o4oo5oo244o2o4o34o55545o25o5oo4oo345o3o4o43o55555245o5oo5oo345o435oooooooooo1oUooo5ooo11oo1o1

tt)b)The
 dose  of  each  compound  is 5 g a.i.,iha.

n,, llchinoclitoa crus-galli;  b, SoivP"s j'uncotdes;
sativa  (rice).

Tn,ble 2cthyl
 (5)

test.

Herbicidal  activitv  of            '
a.u. ainst  paddy  wcedspyrazosulfuron-in a  greenhousc

c,  n{o･nochoi'ia  
'vagiitalis;

 cl, Rotata  indi(/a; e,  Orvsce

"reed  species

I7s valuea)  (sT a.i.,i]la)

Prcl3832.72.11.9O.91.9'L5Post

Et/hinec;htoa c/nf･s-gaJli

ScirPus.ittncoides

,MonoohoJ'ia vagina･lis

Alis･macanaUc/ttlatu7n

Sagittar･ia Pygmaea
CivPerus serotinus

Eleocharis kurogutvai

a)  

'boge
 of  7s'l･1.'

weed.  
c)

    control.

Plant  height.

18 (1.51}b)
13 (2 1)
2.7 (3- ,5 l)

1,4 (3-4 l)
27(2l)
1.9 (3-4 l)
7./t.llO-20g?.1)c)

Leaf  stage  of  each

emergence  applications.

  As  thc last step  a  field trial was  conducted

to evaluate  ivhether  5 was  an  effective  her-
bicide on  transplanted  rice  in paddy. The
result  is summarized  in Table 3. The  com-

pound  showed  excellent  herbicidal activity

against  paddy  weeds  except  E. crus-galli  at

20-30g  a.i./ha  at  every  application  without

causing  any  phytotoxicity to rice  plants. It
was  also  highly  effective  against  E. c-r･us-galli

when  applied  early,  The  reference  herbicide

(butachlor) showed  high  activity  against  E.
crus-galli,  S, 1'uncoides and  broad-leaf weeds,

but the a ¢ tivity  was  insurncient against  M.

NII-Electronic  
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Tab]e  3The  field trial of  pyrazosulfuTon-ethyl  for transplanted  ricc  in 1983.

Appli-cationtilningu)
XVeed  control  (9,b' )b) Rice  growth  (PS}fi)

a b c d c fc)
I'lantheight No.  oftillers

PyrazosulfuTon-

 ethyl

 20 g .a.i,Iha

+3+7 9898 97100 1OOIOO IOO100 9598 98loe 104107 10096

30 g a.i,/ha

 +3
 +7+10-F-]5

979890851OO10093971001OO9397lOO10010010097989595 1001009797 104104102101 99100101I05

ISutachlor

 1500  g  a,i,Iha

+3+7 98100 10088 9043 10083 2720 6370 106I03 9993

Ha,nd  weeding  1OO35.7
 cm

 10015.6/hilL

a)
 Days  after  transplanting.

b) Growth  inhibition: 100, 1009,i-, kill; zere,  nu  effect,

e)  a, Echinochloa  c･rus-.aalli;  b, SoiiP"s .iuncoidt,s; c, Jfonochoria  vaginalis;  d, Broad-lcaf  weeds;  e,  Scrgit-

  taria  Pygmaea-; f, C-vPe"'us seyotinus.

d) No  significant  differc/nccs  xvere  founcl among  treated  plots of  pyrazosulfuron-ethyL  and  hand-weeding

  plots at  a  59,i, lcvel of  t-test,

vagi･nalis  and  S. 2",gmaea at  1500g  a.i.!ha.

The  result  of  the  field trial supports  that

pyrazosulfuron-etl)yl (5) has high activity  and

good  selectivity  in practical use.
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要 約

　Ethyl　5−（4，
6−dimethoxypyrimidin−2 −ylcarba一

　皿 oylsulfamoyl −1−methylpyrazole −4−carboxyl −

　ate と そ の 関連化合物の 選 択的除草活性

　　　　　 山本　進 ， 佐藤敏明 ， 岩沢義博，鈴木文夫

　　　　　　　　　　 猪飼　隆，鈴木宏
一

， 縄 巻　勤

　EIhy15−（4，6−dilnethoxypyrimidin・2・ylcarbamoylsulfa ・

moy レ 1 −methylpyrazole ・4 ・carboxylate （pyrazosulfuron・

ethyl ，　Code　No ．　NG311
，
　Sirius  ）は 日産化学工 業 （株）

に よ っ て 開 発 さ れ た 新 しい 水 田 用 除草剤 で あ る，近 年 ，

低薬量 で 効果を示す ス ル ホ ニ ル ウ レ ア 系除草剤が研究 さ

れ ，種 々 の 化 合 物 が 開 発 さ れ て き て い る ．本研究 で は ，

ベ ン ゼ ン 環部分 の さ まざ ま な ヘ テ ロ 環へ の 変換 を 行 な っ

た結果，ピ ラ ゾール 環を導入 した ピ ラ ゾ ール ス ル ポ ニ ル

ウ レ ア 誘導体 の 中 に 高 い 除草活性を見 い だ した ．そ の な

か で ，pyrazosul 王uron −ethy1 は 水 田 用 除 草 剤 と して 高 い

活性を 示 し， 圃場試験 に お い て は 20〜3091ha の 低薬 量

で イ ネ に害を 及ぼす こ と な く，多年生雑草 を 含 め た 広 範

囲 の 雑草に 効果 を 示 し ， 実用 性 の 高い水田 用除草剤 で あ

る こ と が確認 さ れ た ．こ れ らの 化合物 の 中 間体 と して 用

い られ た ピ ラ ゾール ー5一ス ル ホ ン ア ミ ド誘導 体 は 新規 化

合物で あり，新 し く開発 した 3 種類 の 合成法を用 い る こ

とに よ り合成 した ，
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