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JsMNOHYO

BETA

OTiinyHass KOMOMHAIMSA ABYX BBICOK0I(PEeKTUBHBIX 1eHCTBYOIIMX
BEIECTB JISl 3AIMThHI IOCEBOB CAXAPHOM CBEKJIbI OT MOYBOOOMTAOIIMX U

Ha3eMHBIX (FPBIZYILIUX U COCYILIUX) BpeauTeaen
, 400 r/n

+ 6eTa-undcpnyTpuH, 53 r/n

Ha3HauyeHue:
NMpoTpaBnuBaHue ceMsiH
CaxapHOM CBEKJbl

* KJIOTHAHU/IUH — CUJIbHelIIIee U3 BelecTB Hopwma pacxoga
KJIACCAa HEOHUKOTHHOU/I0B ¢ KOHTAKTHOM U 0,075-0,15 n/n.e.
CHCTEMHOI AKTHBHOCTBHIO MPOTUB BpeauTeaeii  30+4 r/n.e. — 60+8 r/n.e.
* 0OeTa-muGuIyTPpUH 00,1a1a€T KOHTAKTHBIM
neiicTreueM, HauoOosee IPpekTUBEH NPOTUB
MOYBEHHbIX BpeauTesien
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HanmeHoBaHue A.B. dupma-opurnHaTtop  Bpewms BbiBoaa A4.B. Ha

PbIHOK

mnogaknonpug Banep + Nihon Noyaku 1991
TnameTokcam Cuba (CuHreHTa Al) 1991
KnotnaHnauvH Sumitomo Chemical + 2002

bBanep Al
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IDENTITY

Thiamethoxam is a nicotinoid compound with broad-spectrom insecticidal properties.

150 common name
Chenncal name

TUPAC

CAS

CAS Number
CIPAC Number

Synonyms for active
substance:

Molecular formmla
Molecular mass

Structural formmla

Tiamethoxam isomers

the activation energy for the E«»Z interconversion for the C =N bond i3

thiamethoxam

(EZ)-3+(2-chlore-1,3-thiazol-5-ylmethyl)-3-methyl-1.3,5-
oxadiazinan-4-ylidene(nitro)amine
3-[(2-chloro-5-thiazolyljmethyIjtetraliydro- 3-methyl-N-nitro-4H-
1.3,5-oxadiazin4-imine

;im.zu The first draft was

' prepared by Mr. Denis
CGA 203343 Hamilton Primary
CH,CINOSS Industries and

20171 Fisheries Australia

CF{S:J\/“(‘E“\

NO,

H!
Thismethoxam i described a5 an EZ mixture. It is generally believed that C'_{:]\,»YL
.

low and that an equilibrivm mixture is rapidly established at ambient | %™

temperature.

Il
0
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[SO common name:
Chemical name

[UPAC:

CAS:

CAS Registry No:
(TPAC No:

Synonyms and frade names:

Structural formula:

Molecular formula:

Molecular weight:

(lothianidin

(E)-1+(2-chloro-1.3-thiazol-5-ylmethyl)-3-methyl-2-

nitroguanidine

[C(E)}-N-[(2-chloro-3-thiazolyljmethyl]-N'-methyl-N"-

nitroguanidine
210880-92-5

738

TI-435, TM-444. V-10170

CeHsCIN5OS
249.68

First draft
prepared by T van
der Velde-Koerts,
PH van Hoeven-
Arentzen and CM
Mahieu,Centre for
Substances and
Integrated Risk
Assessment,
National Institute
of Public Health
and the
Environment
(RIVM), the
Netherlands
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Chapter 5

Thiamethoxam: A Neonicotinoid Precursor
Converted to Clothianidin in Insects and Plants

Peter Jeschke' and Ralf Nauen®

'"BCS-RD-R-I-CI, Building 6240, ’BCS-RD-R-1-BI, Bayer CropScience AG,
Alfred-Nobel-Strasse 50, D—40789 Monheim am Rhein, Germany

Neonicotinoid insecticides act agonistically on insect
nicotinic  acetylcholine receptors (nAChRs). Like
imidacloprid (IMI), all neonicotinoids bind with high
affinity (Is-values ~ 1 nM) to [PH]IMI binding sites on
insect nAChRs. One notable omission is thiamethoxam
(THIAM), showing binding affinities up to 10,000-fold less
potent than other neonicotinoids, using housefly head
membrane preparations. Clothianidin (CLOTHI) exhibits
high activity as an agonist on isolated neurons at
concentrations as low as 30 nM. Pharmacokinetic studies
in different insect species revealed that THIAM was
rapidly metabolized to CLOTHI, which shows high affinity
to nAChRs in both binding assays and whole cell voltage
clamp studies. When applied to cotton plants, THIAM was
also quickly metabolized, with CLOTHI being the
predominant neonicotinoid in planta briefly after

application, as indicated by LC-MS/MS analyses. Our
studies show that THIAM is likely to be a neonicotinoid
precursor for CLOTHI and not active by itself.

© 2007 American Chemical Society
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Figure 9. Speed of Action - Injection of 5 ng of Either THIAM 6 or CLOTHI 8
per D. balteata Larvae.

NcecnenosaHusa NnpoBoguIiuCh C NNYMHKaMM

KyKypy3Horo yka (Diabrotica balteata),

npoBosioyHMKOM (Agrotis segetum),

NNYNHKaMKM Konopaackum xykoMm (Leptinotarsa decemleniata) ‘
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Concluding Remarks

The investigations demonstrate that THIAM 6 is an easy to cleave 6-ring
neonicotinoid precursor of the non-cyclic and highly active CLOTHI 8, which
acts with high affinity on the same receptor site as IMI 1 and all other
neonicotinoids. Our studies suggest a prodrug principle in the MoA of THIAM 6
(17) rather than binding site differences as suggested by other authors (22, 23).
According to the results high amounts of CLOTHI 8 found in cotton and insects
after THIAM 6 treatment clearly interact with the IMI 1 binding site on nAChR
{17). Thus CLOTHI 8 is likely to be responsible for the insecticidal potency of
THIAM 6 and not the parent compound itself, as demonstrated for important and
relevant insects. This is of relevance in resistance management strategies as IMI
1 and CLOTHI 8 act on the same site, so THIAM 6 is no option for the
alternation with other neonicotinoids.
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HNenante npaBUNbHbIN BLIOOP B
Nosib3y MakCUMasribHOM 3awuTbI!
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CornacHo nonyyYeHHbIM OaHHbIM,
TunameTokcam sIBNseTcs
npeglecTtBeHHMKOM KrnotuaHmguHa,
NPUYEM UMEHHO KNOTUaHUAWH 1 obnagaet
OCHOBHOW UHCEKTULMOHON aKTUBHOCTbLIO.
NoH4yo beTa, nmesi B CBOEM cocTaBe
KNOTUHAOWH, HAYMHAET AEeNCTBOBATb
HeEMeOeHHO rnocrie NPUMEHEHUS], B TO
BpeMs Kak TMMeTokcaMmy Heobxoanmmo
BpeMmsi, YToObl MeTabonnanpoBaTtbCs A0
KrnoTuaHmagnHa, XoTsl 3TO U NPOUCXoauT
CpaBHUTENBHO BLICTPO
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JsMNOHYO

BETA

HanmeHoBaHue PaCTBOpMMOCTb B BoAe, r/n CTtabunbHOCTb K rmaposingy

A.B. (npu 200C)
Mmngaknonpug 0,61 CtabunbHo npu pH5-11
TunameTokcam 4,1 DT50: 640 gHen npun pH7 n 8,4
aHa npyn pH9
KnotnaHnguH 0,304 npn pH4 1 0,340 npwu CtabuneH npu pH5 n 7,
pH10 DT50:1401 peHb npu pH9
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* biarogaps yHMKaJIbHbIM 0COOCHHOCTSHM MOBEICHHUS B MOYBE U PACTCHUH
KJIOTHAHUIUH UMeeT 0oJiee MPOIOIKUTEIbHBIN 3P (PeKT, YeM UMHUAAKIONPHU/I.

* P PeKTUBHOCTH THAMETOKCAMA 00YCJAABJIMBACTCH €ro MeTad0JUTAMM, NEPBbIN U3
KOTOPBIX ABJACTCH KJIOTHAHUAMH. MeTa0oMThl 00pa3yroTcsl B paCTeHUH
(Me1JIeHHO) U B OPraHu3Me HaceKOMbIX-Bpeaurtesied. Takum o0pa3oB, THAMETOKCAM,
caM 1o cede, He MPOABJIACT AKTUBHOCTHU MPHU KOHTAKTE ¢ BPeAUTEIEM.

N kI0THAHUIMH U THAMETOKCAM 00/1a1a10T SIPKO BbIPA'KEHHBIMH CHCTEMHBIMHU
CBOWICTBAMH U JIETKO MOIVIOMIATCA KOPHEBOM CUCTEMOM, OJJHAKO IPH 3TOM
HMEIOT Pa3IMYHYI0 PACTBOPUMOCThH

*KiloTHAHMAMH XOPOILIO pacnpeneasieTcss B 0KOJI0CEMEHHOM MPOCTPAHCTBE U
BMecTe ¢ OeTa-uu¢IyTPMHOM 00ecreunBaeT CTA0MJIbHYIO 3aLIUTY
*Tuameroxkcam nmesi 00Jiee BLICOKYI0 PAaCTBOPUMOCTDH B Bojie, ObICTpee
NMPOMBbIBAETCH BHU3 10 MOYBEHHOMY NMPOGUIIIO , UYTO NPHU BJIAKHBIX YCIOBUAX
NMPUBOAUT K CHUKEHUI0 KOHIIEHTPALUHU NPenapara B 0K0JI0CeMEHHOM
NMPOCTPAHCTBE
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& ":’3?32&1‘“ et
Moka3aTenb

[aBsneHune napa

KoadbpuumeHT pacnpeaeneHus
okTaHon-soaa Kow logP

KoHcTaHTa ['eHpu
PactBopuMocCTb B Boge

CTtabunbHOCTb

Knacc onacHoctn no WHO

DT50 B nouse
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& nyﬂam H:

TedonyTpuH

8,4 mla npun 20°C
50 mla npun 40°C

6,4 npn 20°C

2 x 102 M3 monb?
0,02 mr/n

9 mecsaues npu 15-25°C

150 gHen npu 5°C
24 nHaA npn 20°C
17 gHen npn 30°C

JsMNOHYO

BETA

beTta-uncpnytpuH
1,4 x 105

5,9

3,2 x 103 Na m3 monb?
1,9 MKr/n

CtabuneH npu pH4-7, npn pH7
ObICTPO rMgponnayeTcd

BbICcTpo pasnaraetcs
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) FBNeHYO

wi

Boicokast 3(p(peKTUBHOCTH NPOTUB NMOYBOOOUTAKIIMX U HA3EMHBIX
BpeauTesiel. 3a cueT CHHepPru3ma JAeicTBYIIUX BelleCTB:

- (B -ungayrpun (kjaacc nuperpouabl) 0oJiee IPPeKTUBEH, €CJIU HEPBHAA
cucTeMa BO30y:xKaeHa,

- KJIOTHAHUIAMH (KJIACC HECOHUKOTHHOMIbI) MOCTOSTHHO MepPeBo30yKaaeT
HEPBHYIO CUCTEMY).

B
Presentation « 20 January 2014 + Slide 10 Bayer CropScience
R



CunHeprnam gencrTeugd @*‘s‘i‘;%“ﬁi‘itmem

Technology

— — HaTpueBbIN sl BeTa- LUnconytpuH
-r;— ] KaHan

[TocTosiHHOE nepeBo3dyXaeHME

=
A
X
o
Q
=2
=
[
E
©
I
by
o
o
Q

C

\ CuHeprusm BbipaxaeTcsi B OQHOBPEMEHHOM
nepeBO30YyXXOEeHUM NPECUHANTUYeCKOro 1
NOCTCUMHANTUYECKOro HeMPOHOB
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| Huskas - Bbicokas
KOHLIEHTpaLus KOHLIEHTpaLus
Knorunanunuu WMy akiaonpun TuameTokcam OunpoHuI Tednyrpun
PacTBOpUMOCTb B BOJIE™ 327 590 4100 2 0.02
JlunopmibHOCTH 0.7 0.52 -0.13 4.0 6.5
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HnoHyo

BETA [

NMouBooOuTaOLWMe BpeanTenun
CBeknoBuYyHas Kpowka — Atomaria linearis

MpoBono4yHukn — Agriotes lineatus
CoBku — Agrotis spp.
Kuscsikn — Blaniulus punct.

Bpeautenu Hag3eMHOM YacTu
CBeknoBu4yHasa tna — Aphis fabae

CB. MuHUMpyoLW,. myxa —Pegomyia hyosc.
Knon nyroBoun — Lygus praten.

HoroxBoctku — Onychiurus

* OnbITbl BO ®paHumnm
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% Abbott

100
90
80
70
60

30 A
20 A
10 +

NMoHyo bOeTa TunameTokcam +
0,15 n/n.e. (60+8) TedonyTpuH
(15 + 6)/n.e.

* OnbITbl BO ®paHumnm
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[MoH4o BeTa "ayyo TwameTokcam+TednyTpuH

* Pe3ynbTatbl onbiToB B 3anagHown EBpone (7

onbiToB) 2006 - 2008
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MoH4yo OeTa TunameToKcam +

0,15 n/n.e. (60+8) TedonyTpuH
(60 + 8)/n.e.

* OnbITbl BO ®paHumnm
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BETA
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Ypoxxan caxapa, T/ra
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9,44

10,00
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2006

0,00
|

He o6paboTtaHo

* Opannms
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140
120 - 14 4o 4o 114 TE"E 7
aam N %9 @ 10 gHen
100 - 99 ] 36'"*.. -
" f o7 8 , m 14 gHen
TE a0 - d 021 nexb
B 58 || @ 31 nexb
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0 . . T
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TN

pRefEMeHT

T
H:i?;?: T Kynbtypa, 5 Cnoco0, Makcu-
B ams;{aa acﬁona o6pabarbi- | BpeaHbiii Bpemsi MaJibHast
periap P BAE€Mblii 00BeKT 00paDOTKH, | KpaTHOCTb
dopma, npernapara
00BeKT orpanH4eHua |obpaboTok
pEerucTpaHT
IMonuo Bera, KC | 0,075-0,15 #/TIE  |Cekna Komrnneke  |Ob6paboTka 1
(400+53 r/n) WM caxapHasi  |BPEIOHUTENEH |CEMSH.
25-50 n/t cemsiH BCXOJIOB ObpaboTka

Baiiep
KponCaiienc AT’

CEMsIH ocy1ie-
CTBJISIETCS BHE
TEPPUTOPUH
Poccun.
Pacxon Boabi -
no 10 n/T
CEeMSIH.

Pacxon
paboueii
KHOAKOCTH —
1o 60 n/t
CEMSIH.
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KoMmnnekcHanA cucTema 3alMThl caxapHoil cBEKnbl Nnpenapatamn «bakep KponCaieHc»

N A S A A e
% & @/ﬁ/ﬁ/ ﬁ% S Qg

f T -“,.’!-.

o

Komnnexc epegurensi

MpoTpaenueaHKe
- = BCXO08, BKIBOYAR D;.pk?,qﬁa
NO4YB0oDUT MMX
Komnnakc
BpegMTEnaH
OgHoneTHWE Mo cuTyaumm

ANAKOBbLIE CODHAKH

COgHoneTHWE
W MHOTONETHWE
ANAKDBLIE COPHAKK

O|0|0

*- B cmecu c 20 rira

o) [e}fe]:

0,5-0,6 nfra

Ogo|0O

Liepsocnopoa,
MYYHWCTaA pOCca,
dhomoa

= O O O Kapuby, C (500 rir)
CgHoneTHWE TpadnycyneypoH- MeTHRa
ABY A0NLHbIS
= 0 COPHAKK MpH BRICOKOM YDOBHE
2 ArPOTEXHHKH
Hapua B AN LIS 0n 0 CEMAD COp o
O | O G | O O | O |#Zm= o ey o
E COPHEKM ArpoTEXHHKH
Berana O | O O
Hapua AN LD 0 aHa# OMARONS
O OHonaTHWE Mp# cHNBHOR
O | O | cEz O | O | O Seopemcn
= COPHAKK CTEMNaHA
e O | O O O
Bap ] — Kkasfse 7-10 JHeA N0 CEMARONAM COPHAKOR
LA O O O OHonaTHWE Hawbones MArkan cxema,
ABY A40NLHbIS MPMMEHASMAA NPH CPS0HaM
COPHAKM YPOBHE 3COPEHHOCTH

1-A obpaboTka no
CHMITOMaM Honeanai,
2-A npodMnaKk THYSCKaR

** Mp# HE0bXOQMMOCTH MOKHC 3aMeHWTE Ha GeTaxsan nporpece O B AHHANOMMYHBIX O3AX
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