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MTF-753: a novel fungicide

K Tomiya, Y Yanase :
Mitsui Chemicals, Inc., 1144, Togo, Mobara-shi, Chiba 294-0017, Japan

ABSTRACT

MTF-753, (RS)-N-[2-(1,3-dimethylbutyl)thiophen-3-yl]-1-methyl-3-
triffuoromethyl -1H-pyrazole-4-carboxamide is a novel fungicide which
belongs to carboxamide family. It is well known that early carboxamide
fungicides have an activity against rust and Rhizoctonia diseases, but
MTF-753 shows a remarkable activity against not only these diseases. but
also grey mold, powdery mildew and apple scab. Iis mode of action is
different from the other fungicides used to control these diseases. Here,
we briefly describe how MTF-753 was discovered and also show its
chemical and biological properties.

INTRODUCTION

It has been well known that earboxamide type fungicides such as carboxin have activity
against rust and Rhizoctonia diseases, but BC-723, discovered by Mitsubishi Chemical
Corporation and a type of benzamide derivatives, has an activity against grey mold
(Botryils cinerea). We bad paid attention to the fact that N-phenyl benzamide
compounds, which were a type of benzamide derivatives, had a weak, but broad-
spectrum activity against pathogenic fungi. After long research, we found a novel
carboxamide derivative which contained two heteroaromatic rings and had a high
fungicidal activity, and found the fact that branched alkyl substitution on the
heteroaromatic ring on the amino part of the carboxamide played an important role to
expand its anti-fungal spectrum. After intensive research, we finally discovered MTF-
753 that was clagsified as a carboxamide fungicide and it has.a pyrazole unit and a
thiophen ring, '

Here we show the chemical and physical properties, the biological profile, and the

toxicological and environmental behavior of MTF-753.
l

CHEMICAL AND PHYSICAL PROPERTIES

Code number: MTE-753
Common name: ~ penthiopyrad (ISO proposed)

Structural formula:

SOG0ERTA_1 >
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Chemical name:

CASRN:
Empirical Formuia:
Molecular Weight:

Appearance:
VYapor pressure:
Solubility in water:

FORMULATIONS
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. {(RS)-N-[2-(1,3-dimethylbutyl)thiopben-3-yl}- 1-

methyl-3-trifluoromethyf-1H-pyrazole-4.carboxamide
{183675-82-3]

C15H20F3N3OS :

359.42 _

white powder

6.43 x 10 Pa at 25°C

7.53 mg/litre at 20°C

MTF-753 is formulated as 2 20% SC and a 15 % SC, both show good compatibility with
conventiona;l crop protection products

HUMAN SAIFETY

Acute oral LDsg

Acute dermal LDsg

Acute inhalation LCsy (4 h)
Eye irritation

Skin irritation

Skin sensitisation
Mutagenicity

ENVIRONMENTAL SAFETY

. CarpLCs0(96 h)
Daphnia LCsp (24 h)

Algae ECyp (growth rate 72 h)

BIOLOGICAL PROPERTIES

Laboratory evaluation

Rat (male/female) >2,000 mg/kg
Rat (male/female) >2,000 mglkg
Rat (male/female) >5,669 mgfkg

Rabbit Slight-irritant
Rabbit Negative
Rabbit Negative

. Ames test Negative

Chrornosomal aberration Negative

1.17 ppm
40 ppm
2.72 ppm

MTF-753 has fungicidal activity against various species of fungi, The activity of MTT-

753 is shown in Table 1.
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Table 1 Anti-fungal activity of MTF-753 on agar medium

Fungi MIC (mg/litre) _ Fungi MIC (mg/litre)
Alternaria mali 15 Monilinia mali 3
Alternaria solani 3 Monilinia fructicola 5
Bomrytis cinerea 4 Mycosphderella melonis 2
Botrylis squamosa 9 Myeovellosiella nattrassti 10
Cercospora beticola >30 Phomopsis sp 84
Colletotrichum acutatum 8 Pyricularia oryzae 7
Corticium rolfsii 7 Rhizoctonia solani 50
Diplocarpon rosae 105 Selerotinia sclerotiorum 8
Elsinoe ampelina 40 Ustllago maydis <0.4
Fulvia fulva . 8 Venturia inaequalis 14
Glomerella cingulata 13 Microdochium nivale 35

Efficacy against resistant fangi

|
Table 2, Activity of MTF-753 agamst various resistant strains of
Botrylis cinerea
Compound SHRHR' HRSS HR MR HR RAP_
Thiophanate-methyl - - +HH NT?

. Procymidone R . -+ NT
Diethofencarb +4-+ - +++ NT
Mepanipyrim NT NT NT +++
MTF-753 - - - -

Growth on Polato dextrose agar media where - indicates no growth of pathogen; +++
mdxcates good growth

'This strain is susceptible to benzimldazoles, highly resistant to dicarboximides and
diethofencarb. MR designates moderate resistant.
2 Resistant strain to anilinopyrimidine compounds
*NT = Not tested

Table 3. Activity of MTF-753 against resistant Venturia inaequalis
Compound Susceptible  Resistant strain Resistant
strain to DMIs to strobilurins
Fenarimol - + -
Azoxystrobin - - +4+
MTF-753 - - ‘ -

Growth on Potato dextrose agar media where - indicated no growth of pathogen, +
indicates slight growth of pathogen and +4+ indicates good growth of pathogen.
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Inhihitory test against mitochondrial complex 11

Mitochondiia were isolated from mycelia of Rhizoctonia solani, Botrytis cinerea, and
Fusarium  oxysporum.  Succinate  dehydrogenase  aclivity  was assayed

spectrophotometrically and the resulis are listed in Table 4 expressed as Iy (50%
inhibition).

Table 4. Enzyme inhibition activity of MTF-753 as indicated by sy (n.mal)

Compound __ Rhizoctonla solani__Bourytis cinerea Fusartum OXYSPOrum
Flutranil 372 <8000 800-2000
MTF-753 _ . 50 14 4-8

Field evaluation
Many field trials were carried out in vegetable and fruit crops.

MTF-753 was proven to be highly active against apple scab (Venturia inaequalis, Figure
1) and powdery mildew (Podosphaera leucotricha, Figure 2) at 100-200 g ai/hl in
comparison with other commercial standards, Also MTEF-753 showed a good effect on
grape grey mold at 100 ppm (Figure 3) and on powdery mildew in cucumber at 25 ppm

(Figure 4).
S kd 2 14 DAT 4*
& 50 i ¥ 5 06 DAT 5*
e - L e B2| DAT 7*
] TE g -
b g e £
: 5
0 i I S FHA g R
. MTF-753 MTF-753 MTF-753 Mancozeb Kresoxim-
10 gai/ml 15 galfl 20 gaifhi 160 gail  methyl
10 gai/hl

*4 DAT 4 = assessment date 4 days after the-4th treatment

Figure 1, Efficacy of MTF-753 15% SC against apple scab - foliar
application (France, 2002)
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g g 010 DAT 3*
) / [18 DAT 5*
& i B 10 DAT 9*

MTF-753 MTF—"]SS MTF.753 Hexaconazole  Kresoxim-
10 gaifhl 15 gaifhl 20 gal/hi 1.5 pab/ht  methyi
10 gai/ly

*10 DAT 3 = assessment date 10 days after the 3rd treatment

Figure 2. Foliar efficacy of MTF-753 against apple powdery mildew

(France, 2002)
§ 50 18 DAT 3*
Q
&
0 !
MTF-753 Iprodione
100 ppm 333 ppm

*+§ DAT 3 = assessment date § days after the 3rd treatment

Figuilfe 3. Efficacy of MTF-753 20% SC against grape grey mold - foliar
application (Japan, 2002)
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Efficacy (%)

J

MTE-753 25 ppm  Tetraconazole 39 ppm -

*7 DAT 3 = assessment date, 7 days aftexr the 3rd treatment

Figﬁre 4. Efficacy of MTF-753 20%SC against cucumber powdery mildew
- foliar application (Japan, 20(}1)
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CONCLUSION

From laboratory and field tests, MTF-753 showed good efficacy against a wide range of
fungal pathogens. In field trials, MTF-753 gave an excellent activity against scab, grey
mold and powdery mildew.
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