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   Thirty-eight derivatives of  IV-(4-aryloxybenzyl)pyrazolecarboxamide were  synthesized  and  their

insecticidal activity was  examjned,  Among  them  N-[4-(4-trifluoromethylphenoxy)benzyl]-2, 6-dimeth-

yl-2, 4, 5, 6-tetrahydrocyclopentapyrazole-3-carboxamide (27) was  found to be potent insecticicle against

not  only  hemiptera insects but also lepidoptera insect. Insocticidal activity of  its enantiomers  is also
discussed in this paper,

              INTRODUCTION

  ln our  previous paper, we  have reported  the structure-

activity relationships  of  N-benzylpyTazole-5-carbox-
amide  derivatives. Among  them, N-(4-tert-butylben-
zyl)-4-chloro-3-ethyl-1-methylpyrazole-5-carboxamide

(tebufenpyrad, PyranicaO, MK-239)  was  the most

eflective acaricide.i) The  subsequent  modification  of

tebufenpyrad  has yielded N-(4-tert-butylbenzyl)-2,6-
dimethyl-2, 4, 5, 6-tetrahydrocyclopentapyrazole-3£ arbox-

amide,  whose  actiyity was  almost  equal  to that of

tebufenpyrad,2)

  In the course  of  our  study,  in order  to obtain  potent
insecticidal compounds,  a  series of  AJ-(4-aryloxybenzyl)-

pyrazolecarboxamide derivatives was  synthesized  and

their insecticidal activity was  examined,3+`)

  This paper describes the synthesis  and  the structure-

activity relationships  of  insecticidal pyrazolecarbox-
amide  derivatives.

         MATERIALS  AND  METHODS

l. Synthesis qf' Compounds

  The synthetic  route  of  pyrazole derivatives is shown  in
Fig. 1,

  Pyrazole-5-carboxylic acids  (Ia),5-S) 2, 4, S, 6-tetrahy-
drocyclopentapyrazole-3-carboxylic acids  (Ib) and  4, 5,
6, 7-tetrahydroindazole-3(2H)-carboxylic acids  (Ic) were
synthesized  according  to the  literature.9･iO) Phenoxyben-
zylamines  (III) were  synthesized  by reduction  of  the
cerresponding  nitriles or  oximes,  or  by hydrolysis of  the

corresponding  phthalimides or  isothiocyanates in the

conventiona]  way.  For  an  example,  the synthetic  route

of  4-(4-trifluoromethylphenoxy)benzylamine is shown  in
Fig. 2.

  Reaction of  pyrazolecarboxylic acids  (I) with  thionyl

chloride  gave acid  chlorides  (II). A  number  of  new

pyrazole derivatives (IV) were  prepared by reacting  the

acid  chlorides  (II) with  4-phenoxybenzylamines (III) in

the presence of  triethylamine. Compounds 14 and  15
were  prepared by oxidation  of  compound  11 with  m-

chloroperbenzoic  acid  in the known  way.iLi2)  The
structures  of  compounds  were  confirmed  by IR and  

iH

NMR  spectra, Melting points were  measured  with  a

Yanagimoto micromelting  point apparatus  and  uncor-

rected,  Refractive indexes were  measured  with  an  Atago
Abbe-refractometer  IT. Optical rotations  were  meas-

ured  with  a JASCO  J-600 Spectropolarimeter, The  fo1-
lowings are the typical synthetic  procedures,
1,1 Pmparation of 4-(4-trij7tioromethylphenory)benryF
    amine

  A  mixture  of  sodium  p-cresol (50,1 g, O.39 mol),  4-
chloro-a,  a,  a  -trifluorotoluene (69.4 g, O,39 mol),  tris(3,

6-dioxaheptyl)amine (phase-transfer-catalyst; 13,9g,
O.043mol), copper(I)  chloride  (5.0g, O.05mol) and

anisole  (250 ml)  was  heated under  nitrogen  atmosphere

at 150eC for 6hr. The reaction  mixture  was  cooled,

water  (300ml) was  then added,  and  neutralized  with

hydrochloric acid, The organic  layer was  separated,

After the solvent  was  removed  under  reduced  pressure,
the residue  was  purified by distillation (150"C/1 mmHg)

to give 60.0g (62%) of  4-methyl-4'-trifiuoromethyl-

diphenyl ether  as colorless  crystaEs, mp  65-67eC. The

diphenyl ether  was  prepared by the method  of  Soula.i3)
Without adding  the phase-transfer£ atalyst, the yield of
this compound  was  6%.

  Amixtureof4-methyl-4'-trifiuoromethyldiphenylether

(60,Og, 024mol), IV-bromosuccinimide (42,4g, O.24
mol)  and  benzoylperoxide (1,94 g, O.O08 mol)  in carbon
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Fig. 1 Synthetic route  of pyrazole  derivatives (IV).
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    Fig, 2 Synthetic route  of 4-(4-trifluoromethylphenoxy)benzylamine.

eCH2NH2

tetrachloride (230ml) was  heated under  refiux for 1 hr.
The reaction  mixture  was  cooled,  und  succinimide  fbrm-
ed  during the reaction  was  removed  by filtration. The

filtrate was  washed  with  a  solution  of  sodium  sulfite and

then with  a solution  of  sodium  hydrogen carbonate,

After the solvent  was  removed  under  reduced  pressure,

81.2 g of  light yellow oil, 4-(4-trifluoromethylphenoxy)-
benzylbromide, was  obtained.

 A  mixture  of  crude  4-(4-trifluoromethylphenoxy)ben-
zylbromide  (81.2 g) and  potassium phthalimide (53.3 g,
O.29 mol)  in 1-methyl-2-pyrrolidone (150 ml)  was  heated

at 100"C fbr 3 hr, The reaction  mixture  was  poured into
a saturated  solution  of  sodium  chloride,  and  extracted

with  ethyl  acetate  (500 ml).  After the  organic  layer was

separated,  the solvent  was  removed  under  reduced  pres-

sure  and  the residue  was  purified by column  chromatog-

raphy  on  silica gel, eluted  with  hexane-chloroform (1 : 1)
to give 60.0 g (64%) ef  N-[4-(4-trifluoromethylphenoxy)-

benzyl]phthalimide as colorless  crystals, mp  140-1410C.

  AmixtureofN-[4-(4-trifiuoromethylphenoxy)benzyl]-

phthalimide (57.8 g, O.15mol) and  hydrazine monohy-

drate (I5.0g, O.3 mol)  in ethanol  (500 ml)  was  heated

under  refiux fbr l hr. The reaction  mixture  was  cooled,

and  phthalhydrazide formed was  removed  by filtration,

The solvent  was  removed  under  reduced  pressure to give

40.0g of  crude  4-(4-trifiuoromethylphenoxy)benzyl-

amine.1.2

 Preparation of Juirazolecarboxamides
1,2i Pteparation qf' Ai-[4-(4-trij7uoromethyiphenoxJV-

     benayi] -Z 6-dimethyL2, 4 5, 6Ltetrahydrocyclopen-
     tayrazole-3-carboxamide  (2"
 A  mixture  of  2, 6-dimethyl-2, 4, 5, 6-tetrahydrocyclo-

pentapyrazole-3-carboxylic acid  (18,Og, O,1mol) and

thionyl  chloride  (17,8g, O.15mol) was  heated under

reflux  fbr 1 hr, The reaction  mixture  was  then cooled,

and  after excess  thionyl  chloride  was  removed  under

reduced  pressure, the residue  was  dissolved in toluene

(200 ml),  The obtained  solution  was  added  dropwise to
a solution  of  4-(4-trifluoromethylphenoxy)benzylamine

(32,Og, O,12mel) in toluene (100ml) at O-50C in the

presence of  triethylamine (12.1 g, O.12mol), Then the
mixture  was  stirred  at room  temperature for 2 hr, poured
into ice water  and  extracted  with  toluene (100 ml).  The
organic  layer was  separated,  washed  twice with  water

(looml) and  dried over  anhydrous  sodium  sulfate,

After the solvent  was  removed  under  reduced  pressure,
the residue  was  purified by column  chromatography  on

siiica gel, eluted  with  hexane-ethyl acetate  (3 : 1), to give
38.6 g (90%) of  27 as colorless  crystals, mp  74-750C,

  
'H

 NMR  (CDCI,) 6 ppm  : 1.30 (3H, d, J :=  6 Hz), 2,O
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(1H, m),  2.7 (3H, m),  3.1 (1H, m),  4,I8 (3H, s), 4.60 (2H,
d, J=6  Hz), 6.04 (IH, bs), 7.04 (4H, d, J=9  Hz), 7.35

(2H, d, J=7.5  Hz), 7.58 (2H, d, J=7.5  Hz). IR  (KBr)
cm-i:  3310, 2970, 1640, t505, 1320, 1245, 1065.
1.2.2 Preparatibn of' ?VL[4-U-tnedylthiophenonyt)benayt]-
      4-chloro-3-ethy-1-methyipyraiole-5-eat:boxamide

      (ID
  A  solution  of  4-chloro-3-ethyl-1-methylpyra-
zole-5-carbonyl  chloride  (20.7 g, O. 1 mol)  in toluene (1 50
ml)  was  added  dropwise to a solution  of  4-(4-methyl-
thiophenoxy)benzylamine  (24.5g, O,12mol) in toluene

(1oo ml)  at O-5"C in the presence oftriethylamine  (12.1 g,
O.l2mol). Then the mixture  was  stirred at room  tem-

perature for 2hr, poured into ice water  and  extracted

with  toluene (100 ml).  The  erganic  layer was  separated,

washed  twice  with  water  (100 ml)  and  dried over  anhy-

drous sodium  sulfate, After the solvent  was  removed

under  reduced  pressure, the residue  was  purified by col-
umn  chromatography  on  silica gel, eluted  with  hexane-
ethyl  acetate  (3: 1), to give 37 g (90%) of  11 as colorless

crystals, mp  87-880C.

  
iHNMR

 (CDCI,) 6ppmi  I.29 (3H, t, J=7.5Hz),
2.49 (3H, s), 2.64 (2H, q, J=7.5 Hz), 4.16 (3H, s), 4.62

(2H, d, J=6  Hz), 6.86-7.12 (5H, m),  720-7.47 (4H, m).
1.2.3 P7eparadonofN[4-(4ntetiij,lszdfayiphenax))bempij]-

      4-chloro-3-ethyU-methyipyrazole-5-carboscamicte

     (ID
  A  mixture  of  compound  11 (20,8g, O,05 mol)  and

m £ hloroperbenzoic acid  (8.6 g, O.05 mol)  in dichloro-
methane  (2oo ml)  was  stirred at room  temperature for 5

hT. To the mixture  was  added  10% aqueous  sodium

sulfite solution  (IOO ml)  and  then stirred at room  temper-

ature  fbr1hr, The organic  layer was  separated,  washed

twice with  water  (1ooml) and  dried over  anhydrous

sodium  sulfate. After the solvent  was  removed  under

reduced  pressure, the residue  was  purified by column

chromatography  on  silica gel, eluted  with  chloroforrn,  to

give 13.0g (60%) of  14 as colorless  crystals, mp  107-

108eC.

  
iHNMR

 (CDCI,) dppm:  125 (3H, t, J=7,5Hz),
2.64 (2H, q, J=7.5  Hz), 2.71 (3H, s), 4.15 (3H, s), 4.65
(2H, d, J=6  Hz), 6.98-7.27 (5H, m),  7.42 (2H, d, J=9
Hz), 7.66 (2H, d, J=9  Hz).
1.2,4 PmpavadonofN[4-(4,nedylstdforlJiphenax"ben4,l]-

      4-chloro-3-ethy-1-methyipyrtuole-5-carboxamide

     a"
  A  mixtuTe  of  11 (20.8g, O.05mo]) and  m-

chloroperbenzoic  acid  (17,2 g, O.1 mol)  in dichlorometh-
ane  (200 ml)  was  stirred  at room  ternperature overnight.

To the mixture  was  added  10% aqueous  sodium  sulfite

solution  (100 ml)  and  then stirred at room  temperature

fbr1hr. The organic  layer was  separated,  washed  twice

with  water  (100ml) and  dried over  anhydrous  sodium

sulfate. After the solvent  was  removed  under  reduced

pressure, the residue  was  purified by column  chromatog-

raphy  on  silica  gel, eluted  with  hexane-ethyl acetate  (1 :
2), to give 20.2g (90%) of  15 as  colorless  crystals,  mp

78-790C.

  
iHNMR

 (CDCI,) 6ppm  : 124 (3H, t, J=7.5Hz),
2.62 (2H, q, J=7,5 Hz), 3.03 (3H, s), 4.11 (3H, s), 4.66
(2H, d, J=6  Hz), 6,94-7.24 (5H, m),  7,42 (2H, d, J=9
Hz), 7.90 (2H, d, J=9Hz),
1,2,5 Pteparation of IVL[4-(4-trij7beoromethyiphenoop-
     a-methythenayl]-2,  6-dimethyl-2, 4, 5, 6-tetrahy-

     d?oqyciQpentapyrazole-3-carboxamide (33 and

     3D

  A  solution  of  2, 6-dimethyl-2, 4, 5, 6-tetrahydrocyclo-

pentapyrazole-3-carbonyl chloride  (19.9 g, O,1 mol)  in
toluene (150ml) was  added  dropwise to a solution  of

4-(4-trifluoromethylphenoxy)-a-methylbenzylamine

(33.7g, O.12mol) in toluene  (1oo ml)  at O-5"C in the

presence of  triethylamine (12.l g, O,12mol), Then  the

mixture  was  stirred at room  temperature for 2 hr, poured
into ice water  and  extracted  with  toluene (IOO ml).  The
organic  layer was  separated,  washed  twice with  water

(IOOml) and  dried oyer  anhydrous  sodium  sulfate.

After the solvent  was  removed  under  Feduced  pressure,
the residue  was  purified by column  chromatography  on

silica gel, eluted  with  hexane-ethyl acetate  (2 : 1) to giye
10.1 g (23%) of  34 as colorless  crystals,  mp  126-1280C

and  then 10,1g (23%) of  33 as colorless  crystals, mp

131-133'C. Compounds  33 and  34 are diastereomers.

  
iH

 NMR  (CDCI,) 6 ppm : Compound  33 : 1.28 (3H,
d, J=6  Hz), 1.57 (3H, d, J=6  Hz), 2,O (IH, m),  2J (3H,
m),  3.1 (1H, m),  4.15 (3H, s), 5.25 (1H, m),  5,93 (IH, bs),
7.04 (4H, d, J=9  Hz), 7.38 (2H, d, J=9  Hz), 7,60 (2H,
d, J 

=:9
 Hz) ; compound  34 : 1.28 (3H, d, J=6  Hz), 1.57

(3H, d, J=  6 Hz), 2,O (1H, m),  2.7 (3H, m),  3,1 (IH, m),
4.14 (3H, s), 5.23 (IH, m),  5.93 (IH, bs), 7.04 (4H, d, J=
9 Hz), 7.38 (2H, d, J=9  Hz), 7,58 <2H, d, J=9  Hz).
1.2.6 Pteparation of optically active compounds  31
     and  32

  Compound  27 (800 mg)  was  separated  to enantiomers

by HPLC  [LC-908, Japan Analytical Industry Co.;
celumn  : Daicel CHIRALCELL  OD,  20,O mm  i.d, × 500
mm;  eluent:  hexane-isopropyl alcohol  (9:1)] to give
360 mg  of  31 (50.5 min)  as colorless  crystals, mp  l24-
1250C, [a]BO +9.70 (c= 1.0, CDCI,) and  then 340 mg  of

32 (85.7min) as colorless  crystals, mp  124-1250C,

[.]ge-g.go (e= 1.0, CDC13).
  Optical purities of  compeunds  31 and  32 were  meas-

ured  by HPLC  with  Daicel CHIRALCELL  OD  (4.6 mm

i.d. × 250 mm)  and  they were  almost  100 and  99.3% ee,
respectively,

2, Biologicai 7lasts

  Tests described below were  repeated  twice for each

concentration.  The activity  rating  was  expressed  as

indexes ofO  to 3, corresponding  to O-29, 30-79, 80-99
and  100% mortality  respectively.
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2.I H(\rpers

  Five 3rd-instar larvae of  either  green rice  leathopper,

7Vlephotettix cincticeps, or  brown rice  planthopper,
Nilaparavata lugens, were  released  into each  glass cylin-

der with  2 rice seedlings,  Then the suspension  prepared
by diluting 20% wettable  powder ofa  test cornpound  with

water  to the predetermined concentrations  was  sprayed

on  both hoppers and  plants, The treated hoppers were
kept at 25CC during the test period. The mortaljty  was

observed  4 days after treatment for leathoppers and  S
days after  treatment for planthoppers (Tables 1-4).
2.2 Aphid

  Two  adults  of  green peach aphid,  toius pet:sicae,
were  released  on  a  detached leaf of  daikon. After 6

days, the leaf with  adults  and  nymphs  of  aphid  was

dipped in the suspension  mentioned  above.  The leaf

was  soaked  in a bial fi11ed with  water  to prevent from
drying and  kept at 250C during the test period. The
mortality  was  observed  4 days after treatment (Table 4),

23 Diamondback  moth

  A  leafdisk of  cabbage  was  dipped in the suspension
mentioned  above.  Five 3rd-instar larvae of  diamond-

back moth,  Plutelld syloste1la, were  maintained  with  the

treated leaf disk in a  plastic cap  and  kept at 250C during
the test period. The mortality  was  observed  4 days after

treatment (Table 4).
2.4 Two  spotted spider mite

  Two  spotted  spider  mite,  fetranychus urticae, and

method  used  was  the sarne  as previously reported,i)

          RESULT  AND  DISCUSSION

 Table 1 shows  some  ?V-[4-(4-substituted phenoxy)-
benzyl]-4-chloro-3-ethyl-1-methylpyTazole-5carboxamides
and  their insecticidal activity against IVephotettix

cincticeps, When  R  ̀ was  the alkyl  group, compound

having methyl  group (2) showed  100% mortality  against

IVbphotettix cincticeps  at 12.5 ppm. However, substitu-
tion of  the alkyl  group longer than  methyl  group reduced

the activity (3-5). tert-Butyl derivative (5) was  inactive

at  50 ppm. In addition,  when  R  ̀ was  alkoxy  or  haloal-
koxy group, the compounds  having methoxy  (6) or

difluoromethoxy group (8) showed  100% mortality  at

12,5 ppm, In the case  of  larger substituents  (7 and  9),

the activities decreased. Chloro derivative (10) was

slightly more  active  than hydrogen derivative (1).
Among  alkylthio  derivatives (11-13), methylthio  deriva-

tive (11) was  the rnost active. These findings indicate

that small  substituents  such  as methyl,  methoxy,

difiuoromethoxy or  methylthio  group at the 4-position

on  the benzene ring  increased the activity (2, 6, 8 and  11),

And  introduction of  strong  electron-withdrawing  groups
into the 4-position on  the benzene ring  resulted  in high

activity (14-19). Among  them, difiuoromethyl (16) and
nitro  derivatives (19) were  the most  active,

  Table 2 shows  the eflbct of  substitution  at  the 3,

eg3e gutstpsft

Table 1 N-[4-(4-Substituted phenoxy)benzyl]-4-chloro-3-
ethyl-1-methylpyrazole-5-carboxamides  and  their insec-

ticidal activity  against  IVephotettix cineticeps.

        C2Hs             Cl

          N)gSQg,-NHcH,Qo-<O-R4

           CH3 O

No.R4 mp  CC)Activity
 rating  (pprn)

5012,53,1

12345678910111213141516171819HCH,C2Hsi-C,H,t-C,H,CH,Oi-C,H,OCHF,OCF,CH,O

CICH,SC,H,Si-C,H,SCH,SOCH3SO,CHFzCF,CNN02

  I02-103

  87-89
  87-88

  86-88

  67-68
  85-87

  9g-99

  69-70

  81-82

  110-112
  87-88

Amorphousb)
AmorphousC)

  78-79

  107-108
  129-130

  121-122

  105-107
  117-118

3332o323333333333331321

3131232t333333

-a)11

1o2

22111131o3

u)
 Not  tested,

b}
 

iH
 NMR  (CDCI,) e ppm  : 1.24 (3H, t, J=7.5  Hz), 1.29

 (3H, t, J=7.5  Hz), 2,64 (4H, m),  4,15 (3H, s), 4,61 (2H,
 d, J 

==6
 Hi), 6,98 (4H, m},  7.05 (IH, bs), 7.34 (4H, m),

C'
 

iH
 NMR  (CDCI,) d ppm : 1.24 {3H, t, J=7.5 Hz), 127

 (6H, d, J=6  Hz), 2,63 (2H, q, J=7,5  Hz), 328 (1H, m,
 J=6  Hz), 4.15 (3H, s), 4,62 (2H, d, J=6  Hz}, 6.94 (2H,
 d, J=7,5  Hz), 7,oo (2H, d, J =9  Hz), 7,05 (1H, bs), 7,33
 (2H, d, J=9  Hz), 7,40 (2H, d, J=7,5  Hz),

4-dipositions on  the pyrazole ring  (Ri, R2). Sorne alkyl

groups were  introduced into the 3-position on  the

pyrazole ring  (Ri). Ameng  them, ethyl  derivatives (3
and  22-24) were  the rnost  active, In the case  of  smaller

(H, 20;CH,,  21) or  larger (i-C,H,, 25) substituents,  the

activities decreased, When  Ri was  ethyl  group, com-

pounds whose  R2 was  hydrogen (22), fluoro (as), chloro

(3) or brornine (24) atom  showed  almost  the same  rate

of  activities. Some  bicyclic N-[4-(4-trifluoromethyl-

phenoxy)benzyl]-2-methylpyrazole-3 £ arboxamides  were

also  synthesized.  Enlargement of  five-membered ring  to

six-membered  ring  reduced  the activity (26, 29 and  27,

30). This finding suggests  that a ring  of  proper size is
important for the insecticidal activity. Introduction ofa

methyl  group into the  6-position of  compound  26 result-

ed  in the highest activity  (27), Elongation  of  alkyl

chain  in compound  27, on  the other  hand, reduced  the

activity  (rs),
  Table 3 shows  the insecticidal activity of  the

enantiomers  and  the effect of  substitution  at the benzyl

NII-Electronic  
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position of  compound  27, (+)-Enantiorner 31 was  a

quarter as active as (-)-enantiomer 32, which  was  slight-

ly more  active  than the  racemic  compound  27, The
crystal structurcs  of  enantiomers  (31 and  32) determined
by X-ray crystallographic  ana]ysis  will  be reported  in the
future. In replacement  of  the methylene  group, an  eth-

Table 2 N-[4-(4-Trjfluoromethylphenoxy)benzyl]-3,

substituted-1-methylpyrazole-5-carboxamides  and

insecticidal activity  agajnst  Nephotettix cincticeps,

         
R"kigS:l,-NHcH2ooOcF3

            CH3 O

4-di-their

No,RiRzmp  (℃ )Activity
 rating  (ppm)

50 12,S 3,1 O.8

ylidene (33 and  34) or  an  isopropylidene group (35) was
introduced to compound  27. Introduction of  one  or

two  methyl  group into the methylene  group ofcompound
27 reduced  the activity.  Compounds  33 and  34 are

diastereomers and  they showed  no  diderence in the

activity, But no  activity  was  observed  concerning  com-

pound 35,

  Table 4 shows  the biological actiyity  of  representative

compounds  of  this study,  tebufenpyrad  (N-(4-tert-
butylbenzyl)-4-chloro-3-ethyl-1-methy]pyrazole-5-carbox-
amide)  (39) and  2V-(4-tert-butylbenzyl)-2, 6-dimethyl-2,
4, 5, 6-tetrahydrocyclopentapyrazole-3-carboxamide

(40), Compounds 39 and  40 were  potent acaricides,  but
they were  little active  against  insects. On  the other

hand, cempounds  27 and  36-38 showed  high activity

against  not  only  insects but also  spider  mite.  Among

202122es3M25

26

27

rs

29

30

HCH,C2HsC,HsC,H,C2Hsi-C,H,

      Q
  

cH3-s2?

  
clHs-S

 ?
QCH3"

ClClHFCIBrCl 95-96I32-133

 78-8064-65l21-122133-134117-119

3333332223333212]1111ua)1

o11

Table 3methyl-2,

ides andcticeps,

N-[4-C4-Trifiuoromethylphcnoxy)benzyl]-2,6-di-
4, 5, 6-tetrahydrocyclopentapyrazole-3-carboxam-

their insecticidal activity  against  Nephotettix cin-

c"s8
     6H,g-NH-AOo-<O-cF,

131-133

74-75

3

3

3

3

3

3

o

1

No, A
mp  (eC) or
 nD  ("C)Actiyity

 rating  {pprn)
50 [2.5 3.t O,8

95-96

137-138

r41-t43

3

3

3

3

2

3

1

2

o

o

o

o

2731e)32b)33c)Md)35CH,CH,CH,CH(CH,)

CH(CH,)
C(CH,),

  74-75

 124-125

 124-125
 131-133

 126-1281.5427(25)

33333o

a) Not  tested,

33333 31322 1-e)2oo

a}
 [a]iO+9,7". 

b)

are  diastereomers.
value  in TLC.  e)[a]kO-9.9",

 C' Compounds 33 and  34

 Low  IV' value  in TLC,  
d)

 High Ity'

Not tested.

Table 4 Biologica] activity  of  ?V-[4-(4-subst{tuted phenoxy)benzyi]-2, 6-dimethyr-2, 4, 5,6-tetrahydrocyctopentapyrazole-3-
carbexamides  and  their related  compounds.CH3

Xt p,.NHcH,ooOR4
     CHe O

rnp  (thC) or

  nD("c)

Activityrating{ppm)

No, R4 IV c.H) Al Lb) M  p.c) R  x.d) Z  u.e)

]2.5 3.1 O.8 12.5 3.1O.812,53.1  O.8 12,5 3,1 O.8 12,5 3,1

273637383940CF,SCH,CNN02Tebufenpyradg)

-h)

  74-75

 117-118
 128-1291.5850(24)

  61-621.5465(24.5)

3313o132o3 11"'f)13232oo3I22 3I2o 33331o3323 3oo1 3333oo2233 oo1o 33323i)3n323131)3j)

-)
 Nophotettix cineticeps.  

b)
 Nikrparavata lugens, C} illyzus  persicae. d) PluteLla

tested. g)
 N-(4-tert-Butylbenzyl)-4-chloro-3-ethyl-1-methylpyrazo]e-5-carboxamide

2, 6-dimethy]-2, 4, 5, 6-tetrahydrocyclopentapyrazo]e-3-carboxamide. 
')
 Data  were

fi)
 Data were  taken ftom Table 4 in our  previous paper,:)

 xylostella,  
")
 71etranychus urticae.  

f)
 Not

 (tebufenpyrad). 
h)
 N-(4-tert-ButyLbenzyl)-

taken  from Table 5 in our  previous paper.i)
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them ，　triHuoromethyl （27）and 　nitro （38）derivatives　were

highly　active　at　3．lPPm 　against 　Neρhotettix　cincticeps ・

Especially
，
　compound 　27　showed 　lOO％ mortality 　at　O．8

ppm 　against 　both ／Vilaparavata　tugens　and 　Myzus　per−

sicae ．　And 　compounds 　27　and 　36−38　showed 　potent
activity　against 　not 　only 　hemiptera　insects　but　also　le−

pidoptera　 insect　 such 　 as 　 Plu彪〃α xylostetla ．　 Among
them ，　cyano （37）and 　nitro （38）derivatives　were 　more

active　 than　 tr旧uoromethyl （27）and 　 methylthb （36）
derivatives　against 　Ptutella　xyloste 〃α．

　 As　mentioned 　above ，　to　obtain 　new 　ins  ticidal　com −

pounds，
　thirty−eight 　derivatives　of 八J−〔4−aryloxybenzyD −

pyrazolecarboxamide　were 　synthesized ，　 Among 　them ，

ノ〉一［4−（4−trinuoromethylphenoxy ）benzy1］−2，6−dimethyl−

2
，
4，5，6−tetrahydrocyclopentapyrazole −3−carboxamide

（27）was 　fbund　to　be　potent　insecticide　against 　not 　only

hemiptera　insects　but　also　lepidoptera　insect，

　The　compound 　27　showed 　rapid 　activity　and 　its　speed

ofaction 　was 　about 　equal 　to　that　ofthe 　organophosphate

insecticide，

）1

）2

）3

）4

）5
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要 約

　rv−（4一ア リール オ キシ ベ ン ジ ル ）ピラ ゾール カ ル ボ

　キサ ミド誘導体の合成と殺虫活性

　　　　　　 岡田　至 ， 奥井周子，和田真生子，高橋洋治

　わ れ わ れ は さ きに ノV・（4−tert一プ チ ル ベ ン ジ ル ）−4
一
ク ロ

ロ
ー3一エ チ ル

ー1一メ チ ル ピ ラ ゾー
ル
ー5一カ ル ボ キサ ミ ド

（tebufenpyrad ）および IV−（4−tert一ブチ ル ベ ン ジ ル ）
−2，6一ジ

メ チル
ー2，4，5，6一テ トラ ヒ ドロ シ クロ ペ ン タ ピ ラ ゾ

ー
ル
ー3一

カ ル ボ キ サ ミ ドが 高い 殺ダニ 活性を有する こ とを報告 し

た．本研究 で は ， 新 しい 殺虫活性化合物を得 る こ とを目標

に 38種 の N −（4一ア リー
ル オ キ シベ ン ジ ル ）ピ ラゾー

ル 誘導

体 （IV）を合成 し， 殺虫活性 を試験 した．なか で も ノV−［4・（4一

トリフ ル オ ロ メチ ル フ ェ ノ キシ）ベ ン ジ ル ］
−2，　6一ジ メチル

ー

2，4，5，6一テ トラヒ ドロ シ ク ロ ペ ン タ ピ ラゾー
ル
ー3一カル ボ

キサ ミド （27）が，ツ マ グロ ヨ コ バ イの み ならず トビ イロ

ウ ン カや モ モ ア カ ア ブ ラム シ に対して ももっ とも高い 活性

を示 した．また，本化合物 は鱗翅 目害虫で ある コ ナガ に対

して も
．
高活性を示 した．

6＞　亅，Elguero ，　R ．　Jacquier，　G 　Tarrago＆ H ，　C ．　N ．　Tien　Duc ：
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