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Discovery and Development of Pyridachlometyl

Pyridachlometyl is a novel fungicide active ingredient that
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binds fungal tubulin and exhibits antifungal activity

based on the modulation of fungal microtubule dynamics. Owing to a binding site that is distinct from that of the
existing tubulin polymerization inhibitors, pyridachlometyl shows no cross-resistance to carbendazim and other
fungicides (e.g., DMI, Qol, and SDHI). Pyridachlometyl exhibits broad-spectrum antifungal activity, showing
high efficacy against the sugar beet leaf spot, soybean purple stain, and powdery mildew, which affects various
vegetable crops in field trials. In Japan, registration of ‘FUSEKI flowable’ as the first product of pyridachlometyl

is expected by 2023.
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SDHI (succinate dehydrogenase inhibitors) D32
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YA s aXFoid, YEREREBLZESH L
LB L — T2 3R EAITH 5 (Fig. 1) .
KEAMEIRREDF 2 — 7 VICHEE L CRETE
MERT, €U F27axFILOREEHMIEEFD
Fa—7) VEANEAN IR S 2O REMNTEE
INET, o BHEREAEOEEAE 2 L — 7 Otk
WIZE I TH 5.

EHNIZEWT, Y)Y FraXtFLeEHT 5 R
DEFELT, 7¥F7u77)L (35.0% [w/w]
&7 a X FIOLKHF) H2023F 12 EEEB R N B
AR TH B,

ARTIIE ) &2 1 X FIOLOFE O, B,
R, TERBEME. B HFLEHSR BRI T 5
REVEIZOWTHE T 5,

READFELE

YY) & o R FILIE L OREE  ALS R E D2 R A
72E B TFig. 22 L 7=,

bbbz ¥, Fig. 2lomE b 2=— 2 5k
15& % A4 % Compound 1AM R E I RRE M %
REDZLIZFH Lz, 4. Compound LIZHEKD
A (WP ERRRAD) & ix < a2 s A L.,
WAL T ORI IZ & O T BERR Al & A E M AR S
WZ R I N T, £Z2T. ZOCompound 1
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B 1nvention pathway of pyridachlometyl

fFRitE 2023

HMBEFEC) 470X FILOIRRERH

) — FE LU TRMRARENEEITS> 2 LiI2kD,
W 2 A3 25 2 X7 b LR Al 4 i3
TEBHDTIE WA &E A G % RG L 72,

9. AHBRHNEMO T 7 —~va3 7 57 (FEA
WPERBUZADI HEE # RTES) 2FET 5 7-
¥, Compound 2% % &5 L7, Compound 2{%. Com-
pound 1D R T OMEE~NT OB % [1,24] L) 7
T[1,5-alE) IV UVEIPLAL I X V[12-alE) I VYV
BRIZ, 2D, 4-AFNLERXRY D V14 A4 X FIL
7 ZVHIZER L 7ALETH %, Compound 21
Compound 1 & IIFFEFORFEEEEZR LIz, DT
ERENS, WM. HAENT e BROEHET
D2 (Fig. 2I2B W T T AEBFITIRE N B 2M0H) 2344
PTH ., ZOEGH. KEYEIT R ORI & >3
BT I BBIIR L TKRER-EZERE LTHALE
MU, 2M07 z =By e kic7 7 —<a 77
RS 5 LW EENGLA 72Tz,

WIS, ZORBAIEL WA BIE, fEAEEE TS
L EMETIEANWEE L, Compound 2% X+liltH
DOtz ) — Fe L, MEDOYtORAABHL T,
HEMOANTOBRTH 520H)-¥) IV /) VIREAET
% Compound 39 % FH# 4 » L, &K L7, Compound
SIFFEE MR A BRI E AR L 722, 2oL
NIV R FEDOFFIZ K > TR % > 72, Com-
pound 3T 3 VU VEROEERIFE 4 Compound
2OERFT LRI CEHEEERZL TR EELLN S,

% ZC. Compound 3DERIF A 2REH IR L.
B0 & o 722fHO BRI T % H 4 2 HBHED T o B
TH5HY) &Y VEEHT 5 Compound 47 % H7=12
THA VL, B L7z, ZOFER, Compound 413 Com-
pound 3&X D EHEL XA E L, FERBZHNTE
R MilRshiRa 4 Z & e ffiad L 7z,

Compound 4
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Compound 4% 7=V —F& L, VLY UVEE
A9 2EWE OIS, FA ORRLE Y OREE &
RO PE R W FLEN ) (2o 4 2 RO BIfR % Mal L
7RSSR, AR LA RS & gk L 2 4o
AFNI % BRBEHILATE L CGRIRL 72,

Rk

vygrzaxF)uid, 26-Y70rar =)L ik%E
FTHEV LD VIEERTH S, BV X TAFILOD
BIEL LTIE, 26-V 70407 2 2 LEAET 500
WMAE» ) £V vk ERTE) £ a X F
JAZEEET % 5, Grignardid#o v 7Y VR
BIZ&k O ) 2V ) VERRIZER26-Y 7 AT

SR EBAT S B E A% T o NS (Fig. 3).
bIbIUIKE IR % &R, R £ 70
AFINEGD T ENTE B TENIEEREMET S
122572,

EMRR

1. MEANXNY NS L4

Yy g ruxFLE, & F X FSERESRIREIC
RN E R T, Bl A TE A F O 7 PR R
IZBWT, v MNEIPORE (Fluvia fulva) %A
XEEBERIEE  (Cercospora kikuchii) . 2 4 FRLEAT R
(Microdochium nivale) 75 E1Zxt U CEIWPUE TG
%Z/RL7- (Table1).

F
Ph
A Me
F 0 0 oK F Ph
R=H, Alkyl group 7 Me
Me F - ,‘N
F Pho Ay / croN
Q: + ‘ I‘\I Pyridazinone intermediate Pyridachlometyl
MgX R'SO2 "Q
F (0]
X = Halogen
R’= Alkyl, Aryl group
Q = Alkylsulfonyl, Arylsulfonyl, Benzyl group
BEEEN  Synthesis route of pyridachlometyl
Pyridachlometyl antifungal spectrum
Kingdom Division Class Species ECso (ppm)
Fungi Ascomycota Dothideomycetes Zymoseptoria tritici 0.056
Fulvia fulva 0.034
Cercospora beticola 0.17
Cercospora kikuchii 0.047
Alternaria solani 0.22
Cochliobolus miyabeanus 0.21
Venturia inaequalis 0.040
Sordariomycetes Pyricularia oryzae 0.055
Colletotrichum gloeosporioides 0.023
Colletotrichum acutatum 1.2
Microdochium nivale 0.075
Fusarium graminearum 14
Leotiomycetes Botrytis cinerea 0.059
Sclerotinia sclerotiorum 1.7
Clarireedia homoeocarpa 0.038
Eurotiomycetes Penicillium digitatum 14
Penicillium expansum 24
Basidiomycota Agaricomycetes Rhizoctonia solani (AG4) 0.66
Athelia rolfsii 0.40
Ustilaginomycetes Ustilago maydis 0.12
Stramenopiles Oomycetes Phytophthora infestans >10
Pythium ultimum > 10

28  Copyright © 2023 Sumitomo Chemical Co., Ltd.
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2. BfEE & DR Em

T VYA BERE  (Cercospora beticola) DIEY;5y
HERR A2 N TC, ¥ gy a X F)L & FEEREFAl L
DA FEME DA M % R U 7=, AL o 35 25 Bt Ak
BTHRIZDNWT, U AT AFIL, ARV XD L (N
J I, FAT 7 H— M AFLEOEEAK, F 21—
7)) VEAHEAR), Y723y — (DMI). bt
J7uFrZbuary (Qol) DOPIRFAERA L .
BHEHNDOEZVE A TN, AINRYED LB LV
JuFL A uyORZWSMIE SDoDE -2,
T HBECsEA2 ppmPl LTk EE 2 5 58
&L ECoEin e kD /N WERMEREEZ OH

BRSNSz, £ VT2 AT - ILDEZ
PEIZFERRIZEDS K X <. 2 DECsofiti A2 ppm L Tt
ke EZEZONDIMBHFIEL 72, THhEICHL, ¥
) &1 X FILDREZPEIZECsofiti 510.02 ppm-0.2 ppm

Pyridachlometyl
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HMBEFEC) 470X FILOIRRERH

DOHIPFIZHHE A Y — 2 % & D8O 5 ER L 72,
UbE»S, B EFIaxFIiE, HAXRXYED L,
VI7x/aAF—), bty TuFrAtuvryih
ZNOMYER %2 G HEREFIC U D% R
L. 16 QRN &M% RS 80T & MR
Eh7- (Fig. 4. Table 2), F7:. DMIiiftEE & KLV
QoI R AFAE T DA\ T, ¥ 4o ax
FodEOPiBRIRZ /R L 7= (Fig. 5) .

3. 1AM

BENTOT V4 A WERE v Pk 2k,
Y'Y &2 u 4 F L OLEREEE#AN, DT IcR#E
HY 25 SR 5 2 789

1) THizhFR
YA saxFILDT VY4 BERICNT 5 P
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BEEM Histograms of the ECso values of C. beticola isolates for pyridachlometyl, carbendazim, difenoconazole,

and trifloxystrobin

A total of 67 isolates obtained from sugar beet fields in Hokkaido were tested by microtiter plate assay and the corre-
sponding ECso values (ppm) were calculated for the 4 fungicides.

LGP Fungicide sensitivity of C. beticola isolates obtained from Hokkaido fields

ECso (ppm)
Pyridachlometyl Carbendazim Difenoconazole Trifloxystrobin
Strain 1 0.0291 0.0482 0.0217 0.0017
Strain 2 0.0398 1.362 0.0079 0.0007
Strain 3 0.0305 >2.0 1.727 0.0017
Strain 4 0.0978 0.0885 0.0193 >2.0

*3 FUSAEEORAE Y MR Ky FREBRTIE, TUH A AT I ZAF 9Ky b (500 mL) T4, SIOKIENERT B F THES LK
R L7z, HHMEHIZ, 2 7L — & O TIRERE OGRS %2 7 ¥ 9 4 FEICETFE L 72, WIEE ORI, 7 v 9 A BEDHEE O 54
TR (IX10MA%EF/mL) 2L, 27V —42HWTT V44 ISR L 7,
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—+— Untreated control --3-- Mancozeb 2000 ppm

—e— Pyridachlometyl 150 ppm  --m-- Difenoconazole 125 ppm
—a— Trifloxystrobin 167 ppm

100
80
60 -

40

Disease severity (%)

20 |

Jun. 29 Jul. 5 Jul. 12 Jul. 19 Jul. 26

B Performance of pyridachlometyl against
the cercospora leaf spot on sugar beet in a
field in which the efficacy of difenocona-
zole and trifloxystrobin are drastically
reduced
Treatment dates: 29th June and 7th and 16th
July, Spray volume: 1000 L/ha

SR % TN HER, 200 ppm THIERG97. 133 ppm T
FHERAG 98 & 7 1 . dL¥EE TD T ¥ ¥ 4 1RO LRI
B AHERBRETH L~ V¥ T EEEOEHNERE R
L 7- (Fig. 6).

(2) o8 BAE S JE B o2 SR
TUHARBRE AR T VA Ry M
IZEY g oaXFILERBL, 7 4 A HREO F
AR -AER. 200 ppm TEHARRMI41. 133 ppm THikR
fi3o& 0. REAl (PHIRIRA 1K) ThD~
VX T L [RIFEE O S 1IE 3R & 7R U 7= (Fig. 6) .

(3) Fk#hE

YY) & sa X FIuiE, 17 A ORI 5T,
T VY A BRI L 200 ppm THIBR{Ti86. 133 ppm
THiRM79& 20, vV ¥ T ERIEDO VIR AR
L7 (Fig.7).

(4) T RRE

YY) & oua X FI)uid, Bm1RERE 12431100 mm
(20 mm/BERE) O AN T RENALEE & F2hi U 72 1 &
W, T VY A EBEE 2% L 200 ppm T P ER 98,
133 ppm THABEMISS & &2 . ~ v ¥ T2 5 muovahif
#m L7 (Fig.8).

(5) WM

YD &0 X FIOIURRIEMEABR (O TRl 555
PUBEU s B & PR S 5 RABR) (ST
7 ¥ A BEHRITE L T200 ppm TRAERAH95. 133 ppm
THikG2E 20, vV ET7 LD § @R ERL 7
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M Preventive @ Post-infection

% Control

200 ppm 133 ppm 2000 ppm
Pyridachlometyl Mancozeb

X Preventive and post-infection efficacy on
sugar beet seedlings of pyridachlometyl
against the cercospora leaf spot
Fungicides were applied 3 days before the C.
beticola inoculation (preventive) or 2 days post
inoculation (post-infection).

Disease severity in the untreated control: 67%
(preventive) and 32% (post-infection).

B 3DAT ™ 17DAT
100

80
60
40
20

0

200 ppm 133 ppm 2000 ppm
Pyridachlometyl Mancozeb

% Control

Long-lasting efficacy of pyridachlometyl
against the cercospora leaf spot
Inoculation: test plants were inoculated with
conidial suspensions of C. beticola 3 days or 17
days after the fungicide treatment (DAT).

100

80
60
40
20

0

% Control

200 ppm 133 ppm 2000 ppm
Pyridachlometyl Mancozeb

BN Rainfastness of pyridachlometyl in the
cercospora leaf spot control
Tested plants received artificial rainfall (100 mm/
5 hours) 1 hour after the fungicide application.
Inoculation: tested plants were inoculated with
a conidial suspension of C. beticola 3 days after
the artificial rainfall.

(Fig.9), ZOHERIE. ¥V &2 v x FIUTRHERE A
RN & h, RUPHHEIC ST 5 2 L ARIEL
T3,
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M Preventive M Trans-laminar
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40

20

200 ppm 133 ppm 2000 ppm
Pyridachlometyl Mancozeb

B Translaminar activity of pyridachlometyl
against the cercospora leaf spot
Preventive treatment: tested plants were inocu-
lated with a conidial suspension of C. beticola on
the adaxial side of the leaves 3 days after the
fungicide application on the same side.
Trans-laminar treatment: tested plants were inoc-
ulated on the adaxial side of the leaves 3 day
after the fungicide application on the abaxial
side.

(6) AT IZH R

YV g raxFILkT VA4 RN O 5 E 1K
MRBRB AL U 725502, R RIS & hrz sy
BT EFHE LI Z A, BRI 238 TR BE 55
#H200 ppmTI7%. 133ppmTR2% &Y, v/ ¥T
K0 @O ETIRHENREZR L7 (Fig. 10).

4. ERH

(1) 7 ¥ A BER IR 2 RN

HATIZ. 7 ¥ 413408 THI55000 hatEffi) &
NTHD (20221, RAH). mEEREITT V4
AR CTH 5., 7 V9 A4 BEOR ISR M 2@ U
TRET 2728, 19 — 2 v CRE 2350 2 5 5cm
Ehb, gD LB T 44 EHEREE (C. betico-
la) DXV X4 I X — L ABHEFIMEE. H2AH~
4 ¥ ViR, DMINMERE. 5 & O Qolii M o F84:
DENZTHIKRLTHE D, HBUEROSEA KD &
nTnws, ¥y xraxFuig, @i TcoFmmERk
BRIZHBWTT V9 A RIS L s Pk 2R
L2 ent, ARFEICHLEBVWEREEETS &
Zzb6h5 (Fig.11),

(2) &4 XERBORICxH % FANE:

TV A BEDRE &[RRI, TR O &4 TR
WA (Cercospora kikuchii) 123> TQol DA
HXNREEE 7% > T 39, SEERIE & 4 2D 1%
FRITRNVREAORKAECMEEFH LK T X2
21E7, FTRGUC K O RRANDRYR L 78 5728,
AIRHEOBABRICIIRHI RO B EF R 5h b,
EY g ruaxFE, B TOFRMERBICENTH
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HEZEHEY 570X FIIOREREFE

11

200 ppm 133 ppm 2000 ppm
Pyridachlometyl Mancozeb

=
[=2] x© (=3
S S S

Conidiation
inhibitory rate (%)
'
(=]

Do
S

(=}

G Conidiation-inhibitory action of pyri-
dachlometyl against C. beticola on the
lesions
Fungicides were applied 11 days post inoculation.
The number of conidia in the untreated control
was 2426 conidia/cm? per lesions.

100
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60

% Control

40

20

200 ppm 1600 ppm
Pyridachlometyl Mancozeb

IEFEEN Efficacy of pyridachlometyl against sugar
beet cercospora leaf spot in field trials

A total of 7 field trials were conducted in 2016—

2022 in Japan.
Bars represent the mean values; error bars repre-
sent the 95% CI
100
80
£ 60
=1
[«
O 40
=SS
20
0
133 ppm
Pyridachlometyl Market standards

IGPEEN Efficacy of pyridachlometyl against soy-
bean purple stain in field trials
A total of 6 field trials were conducted in 2015—
2016 in Japan.
Market standards: imibenconazole 100 ppm, 2
trials; azoxystrobin 100 ppm, 2 trials; thiophan-
ate-methyl + diethofencarb 525 + 125 ppm, 2
trials
Bars represent the mean values; error bars rep-
resent the 95% CI

A ZERBERIZ O LSO PIBRAIR AR U AREICKH L
BWERMEAETIEEL6ND (Fig.12),
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Cucumber Strawberry Tomato

100 100 100 -

80 80 80
£ 60t £ 60 f £ 60|
=} =] =}
) 1) 1)
O 40+ O 40 O 40t
=X ES xR

20 20 20

0 0 0

100 ppm 100 ppm 100 ppm
Pyridachlometyl Market standards Pyridachlometyl Market standards Pyridachlometyl Market standards

IGEEEN Efficacy of pyridachlometyl against the powdery mildew of cucumber, strawberry, and tomato in field trials
A total of 7 field trials were conducted for each of the three crops in 2015-2016 in Japan.
Market standards: quinomethionate 125 ppm, 4 trials, and 83 ppm, 2 trials; chlorothalonil 400 ppm, 1 trial (cucumber
only); triflumizole 100 ppm, 3 trials; DBEDC 400 ppm, 4 trials (strawberry only); penthiopyrad 100 ppm, 1 trial; DBEDC
400 ppm, 2 trials; potassium hydrogen carbonate 100 ppm, 4 trials (tomato only)
Bars represent the mean values; error bars represent the 95% CI

(3) &> EATIRISAT 5 EMMN
HEATHREIZBEHE A I UL < OIEPNIC &G
L., #5428 7-56F, £7-. +TIZQol. DMI#IZU
B SRERLF AN U TifPE 2R g 5 £ A 2R
MEhTHO., MEREREY 27 BEOREE & L
TEHISGN TR W vy xraxF L3 &
YD S E A ZTHITH LB &R § . Bl AR,
Faw), PV, AFTOSEALTHIKT S
W vy 2) BRIZE D, ¥V E e FILidEn
FHMERTZ EAMER SN TS (Fig. 13).

YEFIM

1. BUA 70X FIIANETOILTERRRED

FRIFE

2 AR BENIFRIE  (Zymoseptoria tritici) DT (8%
BERHINE) 1) #raXFLEQEIL, YY) 4o
A FIOLDEERHBFL D 534 1125 2 5 R B DR
AT o720 T ORE, WUE24RERE % O E IE, iR
VR DA A 1 S R B BB AR U 72, ZORH
BEF 2 —7 ) VEAHERNE LTSNS ALY
LYV LRNR ) IR D 5N D EFEPIL T
WEZEnE, YL s a X FILOEREELZSF » —
T VOFREIZBEDEEDTH B Z NI,

2. EAMHZEEEOEL EERMEREDEE

T 2 X PEREEE O B A MRICUVHRSHC K& 22 5R8%8 52
BRUHEEZ T, CVF 270X F)LE LLIEHAN
VEVLEBGETART P T A U — AEKEE
(PDAKGHY) THE T 2 BNMMZE RO BEL %10
ZNZEhONAYITH T 2 MEZERAK A2 S L 72,
U U 7= i 28 Sk 2 O 72 28 221 M AR % 1T - 72
EZA BV EZORAFILEFLRNYZY LDET
ZEMMEERTHIERD 5 R, U gFraxF

32  Copyright © 2023 Sumitomo Chemical Co., Ltd.

EANNY ZY LIFRE BZREMET L —TIET
bLEZ N,

HUAS U 7= iR 28 SRR O A TR OAER, LRy
£V LR TIEETORTEF 2 — 7 ) Y OBIET
IZERMER X N7z (Q134K, E198A/D/E, F200Y) .
—Ji. BV g saxFtErk i —E ok Tp
Fa—7) VOERDMER S (N219K, Y222N/S)
RO OTIZaTF 2 — 7 ) YHIERL TWDB T LI
R&h7z (P325H/S/T). ThoDEREKDY —r Y
AEMT & F 2 — T ) VAT T A RO XA
DFEFEUOY—-EFV UV IBLUORFyF VY 3o
L= g VIR B, LRV E D ADREAEN 2B
Fa—TYV VONBEKTH DI L, Vg ra
A FILDOIEEHNZaTF 2 —T )V EpFa—T )V
BEAEREBEKT 2BEORMMNETHIEEL LN
72 (Fig. 14). k. V) & 270X FILMEERAT
BRLUTCWELF2—T ) VOY222IE) #V VEEE
Dr-aA By F VIR &Y VEROERR T L AkE
WAEBRLTEBD, aF2—7) YOP325iE. Y
LoaAFLOE) &Y VEEOBUKEHAIER. B
KU4-7 2 =B LD 7 o R & O BEARRIZ S
LTWBZEMWRBEEN, ThoDT I BIkEO%E
FIZ RS> TERKRIZE ) &2 0 2 FILME 2 S L
T3 %% 607 (Fig.14).

3. RREHENF1—TYULErAVEEASHR

HEEBRE P F vy Iab—3 3 VRO
WREMGET 2729, I LFERHRFEOF 2 —7 )
VEROWZALE MO REL R ARG Lz, 34 F4E
MoRE KD F 2 — 7 ) Viok U, &5 R ARk
L=AaRy &2y s ([18C, 2Hs]-carbendazim) % AL
L 7=, JFREEAEO I LRy 2V L8 LLIEEY
goaXFLERHOEHRAGRBEIT>72L2A.
ARy &Y LB TR E RN R LR &
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(@) )
pyridachlometyl

carbendazim

carbendazim

T

Tubulin dimer a-tubulin

a-tubulin fB-tubulin 1 R

HMBEFEC) 470X FILOIRRERH

(b)

alLE355
aLEU248

T

Tubulin dimer

IEEEIE  Homology model of Z tritici tubulin based on the X-rays of Bos taurus, Sus barbatus, and Gallus gallus (PDB, 5NJH,
and 5C1A1) with the locations of substitutions leading to resistance against pyridachlometyl and carbendazim

highlighted in yellow and violet, respectively

(a) Overall view of the tubulin dimer unit with putative binding sites of pyridachlometyl and carbendazim.
(b) Close-up view of the putative binding site of pyridachlometyl.

VADOKINEDOEE LA PR S N h B L
70 X FOUBEX CIX LB RN ARG 7 L XV &Y
L OB EIRD T, AR MER S o
7eo L bEd S Hiak o S NN PEZE bk 85 1 AT
RFyFVIVIaL =V 3 VP S PRI N
WO, EVE IO AFILERNLNYZDLDF 2 —
TN UNDOFEASEBN AR D T E BRI (R
T defiih)

DEDOFERLD, ¥V & 2w xF )0 idmE ERIK
HOF2—7) VIZHAL, ZOHEL2ETH 5
ZEICKOREEHERTEELAOND, £/,
VE& X FIIE, BREDANRY XD LEDF 2 —
7)) vEAHEAE IR SHMICHEETE I En
5., Iho DAY E RBEICRZEMME 2R S L
EEIONS, ZHITATHOMIEG2? S Sz h
RV Z D LATPER 2 O 72 & ERBE AR IC B
WTEFEEE N TV, ol Mg &AM 6.
CY & 2axFLEF 2 —7Y) VIHEAHE/ EAE
EEHERET S EMEINL A, ZOFEMIZIEE S
7% BRGEENBETH D AR TIZFRAC (Fungi-
cide Resistance Action Committee) 23— F 1) Z hIZ
tubulin dynamics modulator (FRAC code 53) & L C
Bk h s,

S

v & o axF) & &L RN B ARENICIAN 725
RKAHEATED., 7EF 70770 (35% [w/w] B
&0 X FILKHF) & UT, 2023412 BEERE GREUS
EPEL TS, ABBEFIZT VA BXU0FA X
B =y FELTOWAD, BRI LAFHITOR

fFRitE 2023

GBI Dispersion behavior of FUSEKI flowable
in water

BHEIE R ERDTNBLEZATH S,

REWMBFE LT T7HFTOT TIIZONTIHRRS,
AREFNOWABET TR, SHEAThE TITE; - 2005
RANCBT 2 A A2 2L, BIEMOMAS DY B K
VZDORA RISV TR AT - 72, ZOME, I
ARFEE, L — O Pk, BRI ENL
FFOMEIZT 5 72, 2 —F — DR FEIZDONT,
Fig. 1512/R U 7= ARBEAN 2 AR U 22 B Ok 120 5
KEREED T BIERBIFCTH B Z e nh b, MAT
ABIFNL, pEkO 707 ZFIEE U L ¥ 5 O]
RLE MmN EIC S ERRE e 5 T D,

B - (3 - R

1. HELBMEH

(1) 2k, R d X O s & A e

Y'Y &2 a X FLERE & U85% AR (35%SC)
LDsofiEiid, #2113 KO 5-Tid 7~ FT2000 mg/kg
WEZE LR, hEERIERO S h a7z, ¥V &
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21 A F VRO ABERE T & 5 rhapiEikidado 5
N9, LCxffi 135450 mg/m’*% kil > 7z, ¥V &1
X F VIR D B ¥ & OHRIZ R4 2 il ki 2 < i
ETh 0. IRTIIBEIRENIRA D 57z, 35%AKFH
DR ¥ & O3 2 fIE MRS & e - 7=,
KRR RE IO OWT Y ) &7 0 X FILFERIE
Maximizationi: T, 35% KA1l Buehlerik: Tk
PTH -7z (Table 3),

(2) dhEtk, B S KU A

Ty b AX, vy ZEHOREME., BEEEs
FORBAMERBOMER, €V &7 a2 FUEKE K
@542 & IREORIPIE I & O KT 2558
B 5N, EEEREE IS & OHIRIR D 5
toﬁﬁﬁﬁ\ﬁﬁﬁi@ﬁyﬁi§ﬁﬁﬁﬁkﬁ%
B 5, ZAUTHE S FURIRIER F R IRk & Blge &
nrz,

EBAMREETIE, T v Mz CTHIRIRBE e
JR A /G 23, ~ 7 2102 B\ TR RIS /
MRS D FEAEAE BN AR & h iz, I & OHR
BRIZE§ 2 ) &2 x5 )L OE B RE R
K0, MENOFBIMNZERE T HEHER T =
SN A — VTSR U 72 SR 2R R D AR
FIRFIZ L2 DEE L SNz, FIREANOREL,

LELIERE  Acute toxicity results for pyridachlometyl

FRIR AR L& V BN OBEREE T < TR
BRIOHRIEFE R A DIERBIFIZ L 28D EE A5
N7zo FEIRT 246§ 5 M ORI R G HE5» 6
WTHOREBAIZDNTE b b ANDIHFE L 2502
ftTchn. &t ORBAVERETZEDTIEENE
%7 5N7- (Table4d),

(3) 7 - Fek AR

F v b BT Y X E MW ETENRE T, B
FICR L TESERE RS S hE»r 572, Ty &2
V72 BB 1. SRS S & O AR IS B
BIRD LN H>7- (Table 5),

(4) pftmEE

v & o Fougkid et RS, et 12
MEMEAB s K URSATERBRIC W T, miRtRE %
AN % I RIZERS b s 5 72,

(5) E{ZRME

P A IF T ZWB KO KEGE % O 28R ERE
HRBRIESETH 5720 F v 4 =— 2424 —]ilil
SkCHL/IUMNE & FH O 7= Rt R ARG T -
7o, v A& O MG & FEE U 22 SR, e
TH-7: (Table 6).

Test type Pyridachlometyl Pyridachlometyl 35%SC
Rat acute oral (LDso) > 2000 mg/kg > 2000 mg/kg
Rat acute dermal (LDs0) > 2000 mg/kg > 2000 mg/kg

Rat inhalation (LCsp)

Eye irritation (Rabbit)
Skin irritation (Rabbit)
Skin sensitization (Guinea pig) Sensitizer

Minimally irritant
Minimally irritant

> 5450 mg/m® of air (4h, nose only exposure) -

Non-irritant
Non-irritant

Non-sensitizer

LY Subacute and chronic toxicity results for pyridachlometyl

Species Administration route and duration Dose NOAEL (mg/kg/d)
Dog Oral (in capsule), 13 weeks 100, 300, 1000 mg/kg/d Male: 100
Female: 100
Dog Oral (in capsule), 12 months 10, 50, 300 mg/kg/d Male: 10
Female: 10
Rat Oral (in diet), 13 weeks 1000, 5000, 20000 ppm Male: 291 (5000 ppm)

Female: 351 (5000 ppm)

Rat Oral (in diet), 24 months 200, 2000, 10000, 20000 ppm Male: 8 (200 ppm)
Female: 10 (200 ppm)
No carcinogenicity

Mouse Oral (in diet), 13 weeks 1500, 3500, 7000 ppm Male: 517 (3500 ppm)
Female: 650 (3500 ppm)

Mouse Oral (in diet), 18 months 700, 2000, 7000 ppm Male: 83 (700 ppm)

Female: 317 (2000 ppm)
No carcinogenicity
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LN Developmental and reproductive toxicity results for pyridachlometyl

Administration route and

Study Species . Dose NOAEL (mg/kg/d)
duration
Developmental toxicity Rat Oral (gavage) 250, 500, 1000 mg/kg/d  Maternal 1000
Days 6-19 of gestation Fetal 1000
Rabbit Oral (gavage) 250, 500, 1000 mg/kg/d  Maternal 250
Days 6-28 of gestation Fetal 1000
Two-generation Rat Oral (in diet) 600, 4000, 20000 ppm Parental Male: 218 (4000 ppm)

reproductive toxicity Female: 329 (4000 ppm)

Offspring Male: 267 (4000 ppm)
Female: 362 (4000 ppm)

Reproductive Male: 1145 (20000 ppm)

Female: 1697 (20000 ppm)

1IN Mutagenicity results for pyridachlometyl

Study Study design Results
Reverse mutation S. typhimurium: TA98, TA100, TA1535 and TA1537 Negative
(Ames test) E. coli: WP2uvrA

-/+S9 mix: 156-5000 pg/plate
In vitro chromosomal aberration Chinese hamster CHL/IU Positive

~S9 mix (6 h): 0.9387.50 pg/mL
+S9 mix (6 h): 30.0-50.0 pg/mL

Bone marrow micronucleus CD-1 mice
500, 1000, 2000 mg/kg

Negative

2. B9 - EHRH

(1) #ncsF 5R_08

UCKEEAZ 7 v MRS L2 24, den
ICAERNIZIEIN N TEFIZHM L7z, Z Dk, BRHh
AR ST RICHE PR S e, ROTEE SO
ILHIZ90% L1 & e &, LRk~ ok - EREE
Bahrot, BV &0 X FLOTEERBRIGIE.
YY) &Y VERGN.OD A FLIDOKEIL L Z ki< 7
LR VIBARDAER & 72 13KIEHED 2L o a v gla A,
LD N EF A LB ERBE XX 5 KB
KBV AT4 VAR, FA RS B0 AL
BT — VRS R s EOERTH - 72,

(2) K ds iy R

MOk IR 2 FIV 3RO R 2160 (2 4%, b
Vb, TUHA) TREABEEEL 2L 24, T
NOENZ T ¥ 47 a X F L OFEHREE LI
BT, B &Y VERD6RD X FIOLFED KB F5E <
fagitTth -7,

3. REEHSLUES

(1) Aoz 5 51%

UCHE A 2 - 72 K RaBR T, KU &7 a X
FILiEpH 4, 7H K OIDFER P TRETHD. £
OFH (25 °C) BIEM EEHE I NS, £ K

fFRitE 2023

WG FIZB I 30 & 27 0 X F L Ok (6
HBIZB T 28O KB 3% ER (pH 7)
FCI347.6~527HTH - 72,

(2) LRIz B REH

UCHER A% FHW 728 ) & 27 1 X F )L D RFH) 11
FRE)REEER CIIIH IR (20 C) 273 ~ 1450 H Tk
AU, RERIRIZE ) 22 VERO6MD 2 F LD K
B & 2 UTHE< AL AR VEBIRKDER, Fofdiic 11
ZHRENC A 5 2 B LR RN LS D &
AbNiz, /o, BEERE L TIEE OB (20°C)
FEHESHX Fo & OMERRIX T2 2 h 133 H % K 1333
HT®H -7,

(3) hiEpkw

Kk K OEMOMBBEISIZ YY) £ 20 X F)L35%
AFIFE] D 100015 75 BTE % 300 L/10 ad #-4 C1nlEAi
L7-b 2 A, umbkiiEE130.65~1.14 mg/kgTh
0. IR IIE33.6 ~48.8H TH - 7=,

(4) TR

a4 v )y e EEFRAE S LISk 5o
7 X FIL DA R E AR THIIE U 72 S R B K Foc (ads)
B E O IR Kroc des) 11521 ~ 3446 75 L 0' 1811 ~
5364 TdH > 7z,
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(5) fErskH

YY) &1 X FIL35% K1 % 200005 AR L. 100~
139 L/10 aD#IA T, 2 4 F B XU 4 4 F 1220
WPRL 7= & Z A, FRFIRE O h @ B R A A i
(<0.01 mg/kg) Td -7z, [FFFHEAE180~200L/10 a
DHEET, TV Y AIZTHRMECIELEE L 72& 2 A,
IR I3V ERPRA AN (< 0.01 mg/kg) T
b o7z, A% 3000f5 /AL . 177-192 L/10 aD EIS
T, A4 RZTHREBRC3MABE L 72 & 2 A, 5k
RIS DO iafiti20.09 mg/kg TH - 72, F =RAFHIK %
153~300L/10 aD#AET, 3= bv b ¥—v Y, F 2,
Fav), 24 A, Aay, 4 FTIC7THREC4EML
PIL2& 2 A, YRR 0 fe il e A A
(<0.01 mg/kg) ~1.64mg/kgTdH > 7=,

4. FENEYMICHT IHE
KEEFREY, IV 3 F I X OBBIZB T 5l
R4 Table 712¥HI L 7=,

(1) KEEEREY 3§ %

g ruaxFuLikoas, r+X3Ivrvakk
ORIk D 2 AR (LCs0/ ECs0/ErCso) 13, %
NZH >0.70.0.50%6 £ U > 0.68mg/LThH > 7=, 7=,
Y& ouaxFAB%KMADIA, A+ IV Ak
K OVRA KRB D MBS (LCso/ ECs0/ErCso) 1.
ZNEFN68, 0576 K47 mg/LThH-7z, ZTHED
BTSN 2> 6 PRI NS BEAKTORE LD &+
SZEL . BV Z s a X FOLOKERYIC RIET
WEII W EeE L ohi,

(2) IYNFITHT B HE

V) gzaxFI)LFEEROY A Iy IVNFIZET
2RO 5 B X OHA% 5 < o 21355 < LDso
fEiZZzh2h >23886&K U >100 pg/¥HTH 72, Z
DZ L, BHATHOE) T2 AFILD I YINF
IZRITTREIIENEE L b,

(3) BJHICx B E

V)& ruaxFLEEOa) vy 252k 58
PEREMEIZSS < RS- TOLDsoft 13 > 2000 mg/kg T
Hotze TOZENS, FEHTOEY) X7 uxFL
ORI KIETHE RN EEZ 6N,

Dbk, ¥V graxFuks K035%KH
AlIOTHFLEIYI 34 2 SRR T <. B
IZbloTE Y £ u X FIUFEREBRLZE LT
RN AM: - HHTEME B L OB 2 & AR A O
WBIIEWEDEEZ N, 2, BREPTOZE
Bk K OIS d T 2 e Bat i 5. Bkl
T BRIZHE AR, BREAORBEIRNEE LS
nr’z,

IS

) g zaxFuld, JKOIBRAXRS b7 6E8F
L. TEINOFEEY 25 @) 27 8K, I YN
F 75 EDIEENEMNOLE L /NI e hr b, &
F X F afERE R COWMAB RIS, 74,
B UWETBEO A & LT EAIDOMMEREIC A
hCh . NMEREEEIC K0 T % 250 A2 R 5
NTWBEE L EICE, BMIEHEEICT 2R
VA IATP A DY —=LELTHHEEZGR
5, [AIFEZ, KRANC & > THMMEOREEES &,
TELETELEHTES LS. BUE T XF LD
& 8. fEFREO R 5 2 REAl L DIREG. £/
BOFHIC X aPiktR RO TSNS K5 B k%
T 5,

HHE

Y g raxFILORRBIZY -0, it EEA
AR E e, SERERT I OMSATEREAN I K O
TaBE R . K% & OB 7SR O 7 4 12 &
D FEAMGHRER L OS2 W77 2 L L,

1WAl Ecotoxicological results for pyridachlometyl on non-target organisms
Test substance Test species Test type Results
Pyridachlometyl Aquatic Cyprinus carpio Acute (96 h) LCs0> 0.70 mg/L
organisms Daphnia magna Acute (48 h) ECso = 0.50 mg/L
Green alga*! Acute (72 h) ErCso > 0.68 mg/L
Honeybee Apis mellifera Acute oral (48 h) LDso > 23.8 ng/bee
Apis mellifera Acute contact (48 h) LDs > 100 pg/bee
Bird Colinus virginianus Acute oral LDso > 2000 mg/kg

Pyridachlometyl Aquatic Cyprinus carpio

35%SC organisms Daphnia magna

Green alga*!

Acute (96 h)
Acute (48 h)
Acute (72 h)

LCs0 =68 mg/L
ECso = 0.57 mg/L
ErCso = 47 mg/L

*1: Raphidocelis subcapitata (formerly known as Pseudokirchneriella subcapitata)

36  Copyright © 2023 Sumitomo Chemical Co., Ltd.

fFRILFE 2023



VE AT B & b bic, B Ex SHN L i A b
B L ET

51 RACE

1) R S50, REPIBLTE, 73(8), 478 (2019).

2) American Cyanamid Company, WO 98/46607 Al
(1998).

3) 1112 (1), WO 03/089433 Al (2003).

4) AL 1), TP 2005-154419 A (2005).

5) 11 b2 (1), WO 2005/121104 A1 (2005).

6) 111t (1), WO 2012/020774 Al (2012).

7) Y. Matsuzaki ef al., Pest Manag. Sci., 76(4), 1393
(2020).

8) A. Manabe et al., Bioorg. Med. Chem., 88-89(6),
117332 (2023).

HEZEHEY 570X FIIOREREFE

9) i A B 134, AL H AW R, 71, 195 (2020).

10) ‘=0 AT, 31MIRA Al RIS Y VAR Y
v LGS, 38 (2022).

11) P30 381, H3RRE R ANPER e 2> v KD
LGB E A, 46 (2022).

12) M g, WH 571, b, 61(8), 410 (2007).

13) H. Ishii et al., Phytopathology, 91(12), 1166 (2001).

14) T. Miyamoto et al., Eur. J. Plant Pathol., 156, 953
(2020).

15) FRAC (Fungicide Resistance Action Committee),
“FRAC Code List 2022”7, https://www.frac.info/
docs/default-source/publications/frac-code-list/
frac-code-list-2022--final.pdf?sfvrsn=b6024e9a_2
(2H82023/3/8).

| PROFILE
BB E al #n
Makoto KURAHASHI Fukumatsu IwAHASHI
R ERA S fERAL Rt
Tt - Jg S B e RTT S P TRERE - BB AT 2 i
7 TR A Es0=
N ML ()
nig  HE— iR =B
Yuichi Marsuzaki Mitsuyoshi YAMANE
R ERA S FERAL A A
Tt e - Jet 3 B TS T TeHE - 2 2 B T AT
FREE G A=
L (%)
Bif BAX ®ih RBF
Akio MANABE Ryoko MATSUYAMA
fERAC R A S TR R A AL
TERfE - B o SR ST L EREERYAIE ST
FERE L () TG

(RREFEATINFIZ 1R )

& BA

Masato KawAMURA

AR R

TRHE - RSB S 2
TR W (T%)
GRS )

fFRitE 2023

FH KRF

Yuko Hanpa

fER e ettt
YRR TS
TREWRE

Copyright © 2023 Sumitomo Chemical Co., Ltd. 37



