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INTRODUCTION

In our previous paper, we reported the struc-
ture-activity relationships of N-benzylpyrazole-5-
carboxamide derivatives. Among them N-(4-teri-
butylbenzyl)- 4 -chloro-3-ethyl- 1 -methylpyrazole-
5-carboxamide (MK-239, tebufenpyrad, Pyran-
ica®) was the most effective acaricide."®

In the course of our study, in order to clarify
the acaricidal activity of structural isomers
of N - (4-tert-butylbenzyl)pyrazolecarboxamides,
their derivatives and thiazole-5-carboxamides
were synthesized and their acaricial activity was
examined.

MATERIALS AND METHODS

1. Synthesis of Compounds

The synthetic route of pyrazole and thiazole
derivatives listed in Tables 1-3 is shown in Fig. 1.
Pyrazole-3- and -5-carboxylic acids,*® pyrazole-
4-carboxylic acids® and thiazole-5-carboxylic
acids'® were prepared by hydrolysis of cor-
responding esters which had been synthesized
according to the methods described in literatures.
Reaction of (I) with thionyl chloride gave the
acid chlorides (II). A number of new pyrazole
and thiazole derivatives (III) were prepared by
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reacting the acid chlorides (II) with 4-fer#-butyl-
benzylamine!'™® in the presence of triethyl-
amine. The structures of compounds were con-
firmed by IR and 'H NMR spectra. Melting
points were measured with a Yanagimoto micro-
melting point apparatus and uncorrected. Re-
fractive indexes were measured with an Atago
Abbe-refractometer IT. The following is an
example of the synthetic procedures. The other
compounds were synthesized in a similar manner.

N -(4- tert-Butylbenzyl) - 3 - ethyl- 1 -methylpyr-
azole-5-carboxamide (5): A mixture of 3-ethyl-1-
methylpyrazole-5-carboxylic acid (15.4g, 0.1
mol) and thionyl chloride (17.8 g, 0.15 mol) was
heated under reflux for 1 hr. The reaction mix-
ture was 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 toluene (20 ml)
solution of 4-fert-butylbenzylamine (19.6 g, 0.12
mol) at 0-5°C in the presence of triethylamine
(12.1 g, 0.12 mol). Then the mixture was stirred
at 0-5°C for 2 hr, poured into ice water and ex-
tracted with toluene (100 ml). The organic layer
was separated, washed twice with water (50 ml)
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 #n-hexane-ethyl
acetate (3: 1) to give 26.9 g (90%) of 5 as colorless
crystals, mp 81-83°C. 'H NMR (CDCls) é ppm:
1.23 (3H, t, J=7.5 Hz), 1.32 (9H, s), 2.63 (2H, q,
J=17.5Hz), 4.15 (3H, s), 4.55 (2H, d, J=6 Hz),
6.25 (1H, bs), 6.30 (1H, s), 7.37 (4H, d, J=7.5
Hz). IR (KBr) cm™': 3300, 2960, 1640, 1560,
1280, 1120, 815.

2. Biological Test

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

The activity rating was expressed as indexes
of 0 to 3, corresponding to 0-29, 30-79, 80-99

RiNHCHz ‘@—C4H9(f)
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Synthetic route of pyrazole and thiazole derivatives (III).
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Table 1 Substituted N-(4-fer¢t-butylbenzyl)pyrazolecarboxamides and their miticidal activity

against Tetranychus urticae.
R-G-tHCH,—{_V-City(t)
0o

mp or Activity ratings

No.

=

7o(°C) 500 200 50 12.5 3.1 ppm
CH,3
1 ,2:\)\ 111-113 3 3 3 1 0
CH,
CH,
2 Q\ 148-150 0 0 0 0 0
C.Hs
CH,
3 N’(N\i 1.5326(25) 3 2 0 0 0
CH,
CH,
4 N> 1.5382(25) 3 3 3 1 0
CoHs

®> Data were taken from Table 4 in our previous paper.D

Table 2 Four structural isomers of substituted N-(4-fert-butylbenzyl)pyrazolecarboxamides
and their miticidal activity against Tetranychus urticae.

n—g-nncnz-O—c.Hg(r)
o

Activity ratings

No. R mp or

7p(°C) 500 200 50 12.5 3.1 ppm
CoHs
5 N 81-83 3 3 3 3 0
CH,
C2H5
4 NNQ\ 1.5382(26.5) 3 3 3 1 0
CHg
N=
6 cz...,'"\;\ 132133 0 0 0 0 0
CH,
CzHs,
7 = 235-236 0 0 0 0 0

cHzN-?
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Table 3 Substituted N-(4-tert-butylbenzyl)thiazole-5-carboxamides and their miticidal activi-

R-Q-NHCH2—©-C4H9(1)
0

ty against Tetranychus urticae.

Activity ratings

mp(°C) 500

200 50 12 5 3.1 ppm

a 7‘5
8" NI\?\ 74-76 3

64-67 3

10 N~ 68-69 1

® Compound 8 has 4-tert-butyl-a-methylbenzylamino group instead of 4-ter¢-butylbenzylamino group

on amino moiety.

and 1009, mortality respectively (Tables 1-3).

RESULTS AND DISCUSSION

N-(4-tert-Butylbenzyl)pyrazole-5- and -4-car-
boxamides' and their miticidal activity are sum-
marized in Table 1. One of the pyrazole-5-
carboxamides 1 was active at 50 ppm, while re-
placement of methyl group at I-position on
pyrazole ring by ethyl group gave 2, which was
inactive at 500 ppm.

On the other hand, one of the pyrazole-4-
carboxamides 3 was active at 200 ppm, while
replacement of methyl group at 1-position on
pyrazole ring by ethyl group gave 4, which
increased the activity. Table 2 shows the
miticidal activity of four structural isomers of
pyrazolecarboxamides having both methyl and
ethyl groups on pyrazole ring. Compound 5 was
slightly more active than corresponding com-
pound 1. Substitution of alkyl groups longer
than ethyl group at 3-position on pyrazole ring
reduced by activity.»® Isomers 4 and 5 showed
high miticidal activity, but other two isomers 6
and 7 were inactive at 500 ppm. These results
show that pyrazole moiety of compounds 4 and
5 plays a very important role in miticidal ac-
tivity. Table 3 shows thiazole-5-carboxamides 8
and 9 having substituents similar to those of
pyrazole derivatives 4 and 1.'¥ Compounds 8
and 9 were as active as the corresponding pyrazole
derivatives 4 and 1, respectively.

In this study, the presence of five membered
ring involving both methyl substituted carbon or
methyl substituted nitrogen atom at f-position
of carbamoyl group and nonsubstituted nitrogen
atom at 7y-position was necessary for miticidal
compounds (1, 3, 4, 5, 8 and 9) to be highly ac-
tive. The miticidal activity of other hetero-
aromatic carboxamide derivatives will be re-
ported in the future.

C2Hs(CH3)
Y=z
, NQ)H—(”:—NHCHZ-O—C.,HQU)
B4
CHy ©

C,N
Z; CH,S
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