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INTRODUCTION

In our previous paper, we reported the structure-activity
relationships of N-benzylpyrazole-5-carboxamide derivatives.
Among them, N-(4-tert-butylbenzyl)-4-chloro-3-ethyl-1-
methylpyrazole-5-carboxamide (MK-239, tebufenpyrad,
Pyranica® was the most effective acaricide.?

In the course of our 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.”

This paper describes the strucrture-activity relationships of
acaricidal N-(3-pyridylmethyl)pyrazolecarboxamides.

MATERIALS AND METHODS

1. Synthesis of Compounds

The synthetic route of pyrazolecarboxamide derivatives
listed in Tables 1 and 2 is shown in Fig. 1.

4-Chloro-3-ethyl-1-methylpyrazole-5-carboxylic acid (I)
was prepared according to literature.¥ Reaction of com-
pound I with thionyl chloride gave the acid chlorides (IT).
A number of new pyrazolecarboxamide derivatives (IV) were
prepared by reacting the acid chlorides (II) with 3-
pyridylmethylamines (III) in the presence of triethylamine.
The synthetic routes of 3-pyridylmethylamines (IIIa, IIIb) are
shown in Fig. 2. 6-Alkyl-3-pyridylmethylamines (IIIa)®
were prepared by the reduction of corresponding 6-alkyl-2-
chloronicotinonitriles® which had been synthesized according
to the methods described in literature. 6-Alkoxy-3-
pyridylmethylamines (IIIb) were prepared by the reduction of
corresponding 6-alkoxynicotinonitriles which had been
synthesized by reacting 6-chloronicotinonitrile” with corre-
sponding alcohols.

The structures of compounds were confirmed by IR and 'H
NMR spectra. Melting points were measured with a
Yanagimoto micromelting point apparatus and uncorrected.
Refractive indexes were measured with an Atago Abbe-
refractometer IT.

The following are examples of the synthetic procedures.
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The other compounds were synthesized in a similar manner.
1.1  6-Butyl-3-pyridylmethylamine

To a solution of 6-butyl-2-chloronicotinonitrile (bp 114~
116°C/0.3 mmHg ; 19.5 g, 0.1 mol) which had been prepared
by the methods of Youngdale & Oglia® in ethyl alcohol (200
ml) was added 10% Pd-C catalyst (1.5 g). After the catalytic
hydrogenation at 60°C, the catalyst was removed 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 water (30 ml) and dried over anhy-
drous sodium sulfate. After the solvent was removed under
reduced pressure, the residue was destilled under reduced
pressure to give 13.9 g (85%) of 6-butyl-3-pyridylmethylamine
as colorless oil, bp 108°C/3 mmHg.

'H NMR (CDCl;) ¢ ppm: 0.94 (3H, t), 1.40 (2H, m), 1.45
(2H, s), 1.70 (2H, m), 2.78 (2H, t), 3.85 (2H, s), 7.11 (1H, d),
7.56 (1H, d), 8.46 (1H, s). IR (KBr) cm™!: 2960, 2940, 2850,
1600, 1490.

1.2 6-Isopropoxy-3-pyridylmethylamine

To a solution of isopropyl alcohol (1.80 g, 0.03 mol) in N,
N-dimethylformamide (20ml) was added 60% sodium
hydride (0.90 g), and then 6-chloronicotinonitrile” (2.77 g,
0.02 mol). After 1 hr of stirring at room temperature, the
reaction mixture was poured into water (50 ml) and extracted
with ethyl acetate (100 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 chromatography on silica gel, eluted
with hexane-ethyl acetate (4:1) to give 2.75g (85%) of 6-
isopropoxynicotinonitrile as colorless crystals, mp 62-63°C.

'HNMR (CDCl;) ¢ ppm: 1.36 (6H, d), 5.37 (1H, m), 6.73
(1H, d), 7.74 (1H, d), 8.46 (I1H, s). IR (KBr) cm~!: 2980,
2930, 2240, 1600, 1480, 1380, 1290, 1100.

6-Isopropoxynicotinonitrile (3.24 g, 0.02 mol) in methyl
alcohol (30 ml) was reduced with hydrogen in a similar way
described above. The residue was purified by column
chromatography on silica gel, eluted with chloroform-methyl
alcohol (100:5) to give 2.32g (70%) of 6-isopropoxy-3-
pyridylmethylamine as colorless oil, #n% 1.5100.

'HNMR (CDCl,) ¢ ppm: 1.34 (6H, d), 1.51 (2H, s), 3.79
(2H, s), 5.27 (1H, m), 6.59 (1H, d), 7.54 (1H, dd), 8.05 (1H, d).
IR (KBr) cm™!: 2980, 1605, 1480, 1280, 1110, 950.

1.3 N-(6-Butyl-3-pyridylmethyl)-4-chloro-3-ethyl- 1-
methylpyrazole-5-carboxamide (4)

A mixture of 4-chloro-3-ethyl-1-methylpyrazole-5-
carboxylic acid (2.07 g, 0.01 mol) and thionyl chloride (1.78
g, 0.015 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 (5 ml). The obtained solution was added dropwise
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Fig. 2 Synthetic routes of 3-pyridylmethylamines (IIla,
111b).

to toluene (20 ml) solution of 6-butyl-3-pyridylmethylamine
(1.97 g, 0.012 mol) at 0-5°C in the presence of triethylamine
(1.21 g, 0.012 mol). Then the mixture was stirred at 0-5°C
for 2 hr, poured into ice water and extracted with toluene (10
ml). The organic layer was separated, washed twice with
water (10ml) 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 hexane-ethyl acetate (1: 1) to give 3.10 g (90%) of
4 as colorless crystals, mp 87-88°C.

'H NMR (CDCl,) ¢ ppm: 0.94 (3H, 1), 1.15-1.90 (4H, m),
1.25 (3H, t), 2.63 (2H, q), 2.81 (2H, 1), 4.15 (3H, s), 4.63 (2H,
d), 7.08 (1H, b),7.17 (1H, d), 7.63 (1H, dd), 8.56 (1H, d). IR
(KBr) cm™!: 3270, 2955, 1640, 1555, 1485, 1460, 1400, 1290,

Table 1
against Tetranychus urticae.

CHs_ G

R )CHNH, CoHs Gl
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(V)

Synthetic route of pyrazolecarboxamide derivatives (IV).

1090, 1035.
1.4 N-(6-Isopropoxy-3-pyridylmethyl)-4- chloro-3-ethyl-1-
methylpyrazole-5-carboxamide (11)

This compound was prepared in a similar manner de-
scribed above. Compound 11 was obtained as colorless
crystals, yield 2.96 g (88%), mp 94-95°C.

'HNMR (CCl,) ¢ ppm: 1.20 (3H, t), 0.35 (6H, d), 2.55
(2H, q), 4.10 (3H, s), 4.50 (2H, d), 5.30 (1H, m), 6.60 (1H, d),
6.85 (1H, b), 7.55 (1H, dd), 8.05 (1H, d). IR (KBr) cm™':
3300, 2975, 1645.

2. Biological Test

Test species of mite (Zetranychus urticae) and the method
used were the same as previously reported.?

The activity rating was expressed as indexes, 0 to 3, corre-
sponding to 0-29, 30-79, 80-99 and 100% mortality respec-
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 of pyridine ring was inactive at 200 ppm. Among
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
activity : fert-butyl (6)> neo-amyl (9)>amyl (8)>isopropyl

N-(6-Alkyl-3-pyridylmethyl)-4-chloro-3-ethyl-1-methylpyrazolecarboxamides and their miticidal activity

‘r.—\g\
N —
N7 NCNHCH 4 >R
CH; o N
Activity ratin m
No. R mp or np (°C) ity g (ppm)
500 200 50 12.5 3.1
1 H 72-74 1 0 0 0 0
2 n-C,H, 77-79 3 2 1 0 0
3 i-C;H, 72-74 3 3 3 1 0
4 n-C,H, 87-88 3 3 3 1 0
5 i-C,H, 94-95 3 3 3 1 0
6 t-C,H, 1.5458 (25) 3 3 3 3 2
T t-C,H, 61-62 3 3 3 3 3
8 n-C;Hy, 65-66 3 3 3 3 0
9 neo-C;H,, 1.5340 (25) 3 3 3 3 1

2) Tebufenpyrad, which has 4-ferz-butylbenzyl group instead of 6-fert-butyl-3-pyridylmethyl group on the amide
nitrogen atom. Data were taken from Table 5 in our privious paper.”
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Table 2 N-(6-Alkoxy-3-pyridylmethyl)-4-chloro-3-ethyl-1-methylpyrazolecarboxamides and their miticidal activity

against Tetranychus urticae.

CHs ci
N, )

‘NN
CH; o

NHCH, \-N. R

No. R mp (°C)

Activity rating (ppm)

500 200 50 12.5 3.1
10 n-C,H,0 99-100 2 1 I 0 0
11 i-C,H,0 94-95 3 3 2 1 0
12 CF,CH(CH,)O 76-78 3 3 3 3 1
13 CF,HCF,CH,0 87-89 3 3 3 2 1
14 CF,CF,CH,0 84-85 3 3 3 2 1
15 n-C,H,0 79-80 3 3 2 1 1
16 CF,CH,CH,CH,0 92-94 3 3 3 2 1
17 CF,CF,CF,CH,0 63-65 3 3 3 3 2

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

N-(6-Alkoxy-3-pyridylmethyl)-4-chloro-3-ethyl-1-methyl-
pyrazole-5-carboxamides and their miticidal activity are sum-
marized in Table 2. Perfluoro alkoxy derivatives showed
more active than the corresponding alkoxy derivatives (13, 14
and 10; 12 and 11; 16, 17 and 15). The relative order of
activity : 2,2, 3, 3, 4, 4, 4-heptafluorobutoxy (17)>1-
(trifluoromethyl)ethoxy (12)>2, 2, 3, 3-tetrafluoropropoxy
(13), 2,2, 3,3, 3-pentafluoropropoxy (14), 4,4, 4-trifluoro-
butoxy (16) > butoxy (15)>isopropoxy (11) > propoxy (10).

In this study, fert-butyl derivative (6) was as active as 2, 2,
3,3, 4,4, 4-heptafluorobutoxy derivative (17), and they
showed the most active against Tetranychus urticae, while
they were less active than tebufenpyrad (7).
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