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                INTRODUCTION

  In our  previous paper, we  reportecl the structure-activity

reiationshipsofN-benzyLpyrazole-5-carboxamidederivatives,

Among  them,  N-<4-tert-butylbenzyl)-4-chloro-3-ethyl-1-

methylpyrazole-5-carboxamide  (MK-239, tebufenpyrad,

Pyranica@ was  the most  eflective  acaricide.L2)

  In the  course  ofeur  study, in order  to obtain  more  effective

compounds,  a series of  N-(3-pyridylmethyl)pyrazolecarbox-

amide  derivatives were  synthesized  and  their acaricidal  activ-

ity was  examined.3)

  This paper describes the strucrture-activity  Felationships  of

acaricidal  fV-(3-pyridylmethyl)pyrazolecarboxamides.

           MATERIALS  AND  METHODS

1, Synthesis of Compountts
  The synthetic  route  of  pyrazolecarboxamide derivatives

listed in Tables 1 and  2 is shewn  in Fig. 1.

  4-Chtoro-3-ethyl-1-methy]pyrazole-5-carboxylic acid  (I)
sly'as prepared according  to literature.`) Reaction of  com-

pound  I with  thionyl  chloride  gaye the aeid  chlorides  (II).
A  number  of  new  pyrazolecarboxamide  derivatives {IV) were
prepared by reacting  the acid  chlorides  (II) with  3-

pyridylmethylamines (III) jn the presence of  triethylamine.

The  synthetic  routes  of  3-pyridylmethylamines (IIIa, IIIb) are
shown  in Fig, 2, 6-Alkyl-3-pyridylmethylamines (IIIa)5)
were  prepared by the  reduction  of  corresponding  6-alkyl-2-

chloronicotinonitriles6)  which  had been synthesized  according

to the  methods  described in ]iterature, 6-AIkoxy-3-

pyridylmethyLamines  (IIIb> were  prepared by the reduction  of

corresponding  6-a]koxynicotinonitriles which  had been
synthesized  by reacting  6-chloronicotinonitrile7) with  corre-

sponding  alcohols.

  The structures  of  compounds  were  confirrned  by IR and  
iH

NMR  spectra. Melting points were  meusured  with  a

Yanagimoto micromelting  point apparatus  and  uncorrected.

Refractive indexes were  measured  with  an  Atago  Abbe-

refractometer  IT.

  The  fo11owing are  examples  of  the synthetic  procedures.
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The other  compounds  were  synthesized  in a  similar  manner.

1.1 6-Buty-3-ru,ritij,imethylamine

  To  a  solution  of  6-butyl-2-chloronicotinonitrile (bp 114-
I 16'C/O.3 mmHg;  19,5 g, O.1 mol)  which  had been prepared
by  the  methods  of  Youngdale  &  Oglia6) in ethyl  alcohol  (200
ml)  was  added  10% Pd-C  catalyst  (1.5 g). After the  catalytic

hydrogenation at 600C, the catalyst was  rernoved  by filtration.
The solvent  was  removed  under  reduced  pressure, the residue

was  poured  into water  (100 ml)  and  extracted  with  toluene

(50 ml).  The  water  layar separated  was  alkalized  by sodium
hydroxide  and  extracted  with  toluene (100 ml),  The  organic

layer was  washed  with  wateT  (30 ml)  and  dried over  anhy-

drous sodium  sulfate, After the solvent  was  Temoved  under

reduced  pressure, the residue  was  destilled under  reduced

pressure to give l3.9 g (85%) of6-butyl-3-pyridylmethylamine

as colorless  oil, bp 1080Cf3 mmHg.

  
iH

 NMR  (CDCI,) 6ppm  : O.94 (3H, t), 1.40 (2H, m),  1.45

(2H, s}, 1.70 (2H, m),  2.78 (2H, t), 3.85 (2H, s), 7.11 (IH, d),
7.56 (1H, d), 8.46 (1 H, s), IR  (KBr) cm-i:2960,  2940, 2850,
1600, 1490.
1.2 6-tsopropoay-3-p}'ridyimethylamine

  To a soLution  of  isopropyl alcohol  (1.80 g, O,03 mol)  in IV)
7V-dimethylformamide (20ml) was  added  60% sodium

hydride (O.90g), and  then  6-chloronicotinonitrile7) (2.77g,
O.02 mol).  After ] hr of  stirring at room  temperature, the

reaction  mixture  was  poured into water  (50 ml)  and  extracted

with  ethyl  acetate  (]OO ml).  The  organic  layer was  washed

with  water  and  dried over  anhydrous  sodium  sulfate.  The

solvent  was  removed  under  reduced  pressure. The  residue

was  purified by  column  chrornatography  on  silica  ge], e]uted

with  hexane-ethyl acetate  (4:1) to give 2.75g  (85%) of  6-

isopropoxynicotinonitrile as  colorless  crystals, mp  62-630C.

  
]H

 NMR  (CDCI,) " ppm  : 1,36 (6H, d), 5,37 (1H, m),  6.73

(IH, d), 7.74 <IH, d), 8,46 (IH, s). IR (KBr) cm-i:  2980,
2930, 2240, 1600, l480, 1380, 1290, 1100.

  6-Isopropoxynicotinonitrile (3.24g, O.02mol) in methyl

alcohol  (30 ml)  was  Teduced  with  hydrogen in a similar  way

described above,  The residue  was  purified by column

chromatography  on  silica gel, eLuted  with  chloroform-methyl

alcohol  (IOO:5) to give 2.32g (70%) of  6-isopropoxy-3-

pyridylme{hylamine as colorless  oil, nBS  1.5100.

  
iH

 NMR  (CDCI,) 0ppm:  1.34 (6H, d), 1.51 (2H, s), 3.79
C2H, s), 5.27 (1H, m),  6.59 (1H, d). 7.54 (1H, dd), 8.05 (1H, d).
IR (KBr) cm-':  2980, 1605, t480, 1280, 1110, 950.

1.3 N-(6-Butyl-3-pyridylmethyD-4chloro-3-ethyl-1-

    methyipyrazole-5-carboxamide  ew
  A  mixture  of  4-chlero-3-ethyl-1-methylpyrazole-5-

carboxylic  acid  (2.07 g, O.Ol mol)  and  thionyl  chloride  (1.78
g, O.Ol5 mol)  was  heated under  reflux  for 1 hr. The reaction

mixture  was  cooled,  and  after  excess  thionyl chloride  was

removed  under  reduced  pressure, the residue  was  dissolved in
toluene (5ml). The obtained  solution  was  added  dropwise
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 Fig. 2 Synthctic routes  of  3-pyridylmethylamines (IIIa,
 IIIb).

to toluene  (20 ml)  solutien  of  6-butyl-3-pyridylmethylamine

(t.97 g, O.O12 mol)  at  O-5℃  in the presence of  triethylamine

(1.21 g, O.O12moL). Then  the mixture  was  stirred at  O-5=C

for 2 hr, poured into ice water  and  extracted  with  toluene  (EO
ml).  The organic  layer was  separated,  washed  twice wjth

water  (10ml) und  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  hexane-ethy] acetate  (1 : [) to give 3.1Og  (90%) of
4 as coLorless  crystals,  mp  87-88CC.

  
iH

 NMR  (CDCI,) 6ppm  : O.94 C3H, t), 1.15 1.90 (4H, rn),
t.25 (3H, t), 2.63 (2H, q), 2,81 (2H, t), 4,15 (3H, s), 4.63 (2H,
d), 7.08 (]H, b),7.17 (1H, d), 7.63 (IH, dd), 8,56 {IH, d), IR

(KBr) cm-i:3270,  2955, ]640, 1555, 1485, t460, 14oo, 1290,

Tableagatnst

1090, 1035,

1.4 N-(6-Isopropoxy-3-pyridybnethyij-4-chioro-3-ethyl-l-

    methyipyrazole-5-earboxamide  (ID
  This compound  was  prepared in a  similar  manner  de-
scribed  above.  Compound  11 was  obtained  as colorless

crystals, yield 2,96 g (88%), rnp  94-950C.

  
'HNMR

 (CCI,) 6ppm:  120 (3H, t), O.35 (6H, d), 2.55
(2H, q), 4.10 (3H, s), 4.50 (2H, d), 5.30 (1H, m),  6.60 (IH, d),
6.85 (IH, b), Z55  (IH, dd), 8.05 <IH, d). IR  (KBr) cm-':

3300, 2975, 1645.

2. Biologicat 7hst

  Test species  ef  mite  ( 71etranychus urticae)  and  the method

used  were  the  same  as  previously reported.i)

  The activity rating  was  expressed  as  indexes, O to 3, corre-

sponding  to O-29, 30-79, 80-99 and  IOO% mortality  Tespec-

tively,

           RESULTS  AND  DISCUSSION

  N-(6-Alkyl-3-pyridylmethyl)-4-chloro-3-ethyl-1-methyl-

pyrazole-5-carboxamides and  their miticidal  activity  are  sum-

marized  in Table  1. Non  substituted  derivative (1) at  the

6-position ofpyridine  ring  was  inactive at 200 ppm. Arnong

alkyl  derivatives, tert-butyl derivative (6) was  the most  active,

but less active  than  tebufenpyrad  (7) having 4-tert-

butylbenzyl group instead of  6-tert-butyl-3-pyridylmethyl

group  on  the amide  nitrogen  atom.  The  relative  order  of

activityi  tert-butyl (6)>neo-amyl (9)>amyl (8)>isopropyl

1 N-(6-Alkyl-3-pyridylmethyl)-4-chloro-3-ethyl-1-methylpyrazolecarboxamides

1letranychus urticae.

                             
C2HSIitiililHe

 gNHcH2.(CN)FR

and  their miticidal  activity

No. R mp  or  n.  ("C)
Activity rating  (ppm)

500 200 50 12.5 3.1

1234567H)89 Hn-C3H7i-C,H,n-C,Hgi-C,H,t-C,H,t-C4Hen-CsHiineo-CsHti  72-74

  77-79
  72-74

  87-88

  94-9S1.5458
 (25)

  61-62
  65-661,5340

 (25)

I33333333 o23333333 o13333333 oo1113333 ooooo23o1

")
 Tebufenpyrad,  which  has 4-tert-butylbenzyl

  nitrogen  atom.  Data  were  taken  from Tablegroup

 instead of  6-tert-butyl-3-pyridylmethyl

5 in our  privious paper.i)

group en  the amide
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Table　 2　1V−（6−Alkoxy −3−pyridylmethyD−4−chlGro −3−ethyl −1−methylpyrazolecarboxamides 　 and 　 their　miticidal　 activity

agalnst 　Tetranyehus　urt ’eae ．

　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 C2H5　　 C8

　　　　　　　　　　　　　　　　　　　　　　　　、，
， 9”H °H

・《｝・

No ． R mp （℃ ）
Activity　rating （PPm ）

500 200 50 12．5 3」

O12345671111

且

−

11

n −C3H ，Oi
−C3H70CF

，
CH （CH ，｝O

CF2HCF2CH20
CF3CF2CH20

n −C4HgOCF

，CH2CH2CH20
CF3CF2CF2CH20

99．10094
−9576
−7887
−8984
−8579
−8092
−9463
−65

23333333 13333333 ［

2333233

O1322123 00111112

（3），butyl （4），　isobutyl（5）＞ propyl （2）＞ hydrogen〔1）．

　 N −
（6−Alkoxy −3−pyrjdylmethyl）−4−chloro −3−ethyl −1−methy 卜

pyrazole−5−carboxamides 　and 　their　miticidal 　activity　are　sum −

marized 　in　Table　2．　 Perfiuoro　alkoxy 　derivatives　showed

more 　active 　than 　the 　corresponding 　alkoxy 　derivatives（13，14
and 　lO；12　 and 　l1； 16，17　 and 　l5＞，　 The　relative　order 　 of

activjty ：　2，2，3，3，4，4，4−heptaauorobutoxy　（17）〉 卜

（trifluoromethy りe山 oxy 　（12）＞ 2
，
2．3，3−teIraHuoropropoxy

（13），　2
，
2

，
3

，
3

，
3−pentafluoropropoxy 　（14），　4

，
4

，
4−trifluoro−

butoxy 〔16）＞ butoxy （15）＞ isopropoxy （11｝＞propoxy（10），

　ln　this　study ，　tert・butyl　derivative（6）was 　as 　activc 　as 　2，2，
3．3，4，4，4−hepta月uorobutoxy 　derivative　（17），　and 　they

showed 　the　mos1 　active　against 　 Tet厂anJ ，chus 　urticae ，　while

they 　were 　less　active 　than 　tebufenpyrad （7）．

）1

）2

）3
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要 約

　ノV−（3一ピ リジ ル メ チ ル ）ピラ ゾール カ ル ボキ サ ミ ド誘導

　体 の合成と殺ダニ 活性

　　　　岡 田　至 ， 鈴木　茂， 奥井周子 ， 福 地 俊樹 ， 高橋洋治

　わ れ わ れ は さ きに N −（4−tert一ブ チ ル ベ ン ジ ル ）4．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 ，

Pyranica  ）が，高い 殺 ダニ 活性 を有す る こ と を報告 した．本 研

究 で は，さ ら に 高 い 殺 ダ ニ 活性化 合物を得 る こ と を凵標 に 16種

の N −（3一ピ リジ ル メ チル ）ピ ラ ゾー
ル カ ル ボ キ サ ミ ド誘導体を

合成 し，殺ダニ 活性を試験 した．ピ リジ ン 環上 に tert一ブ チル 基

や 2，　2，　3，　3，　4，　4，　4 ヘ プ タ フ ル オ ロ プ トキ シ 基を有す る ピ ラ

ゾー
ル カ ル ボ キ サ ミ ド誘導体 は，殺 ダ ニ 剤 tebufenpyrad よ りは

．劣 る もの の ， な か で も もっ と も高い 殺 ダ ニ 活 性 を示 した．
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