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PRODUCT HIGHLIGHT

TRIFLOXYSTROBIN

INOVATORSLOGO CHEMICAL STRUCTURE

NAME OF GENERIC CHEMISTRY YEAR OF DISCOVERY LAUNCHING YEAR

Strobilurin Fungicides 1990 2000

GB RN LAUNCHING STATUS INDICATION

504 LAUNCHED FUNGICIDE

PRODUCT TYPE INNOVATOR(S IUPAC

AGROCHEMICAL IMPERIAL CHEMICAL methyl (2E)-2-methoxyimino-2-[2-

[([(E)-1-[3-
(trifluoromethyl)phenyl]ethylidenea
minoJoxymethyl]phenyl]acetate
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CASRN CHEMICAL CLASS RESISTANCE ACTION
COMMITTEE (RAC)

141517-21-7 Fungicides (Methoxyiminoacetate
Strobilurin Fungicides) [1] MoA Code: C
MoA: Respiration
Target Code: C3
Target Site: complex Ill: cytochrome
bc1 (ubiquinol oxidase) at Qo site
(cyt b gene)
Group Name: Qol-fungicides
(Quinone outside Inhibitors)
Ref: FRAC Code List ©2020
PUBCHEM CID SALES/YEAR ($m.) KEY MANUFACTURER / BRAND
11664966 810 Bayer (Flint, Stratego)
Application Rate (Rate g/ha) APPLICATION TIMING GENERIC CONSTRAINING DATE
(GCD)
Foliar, 62.5-187.5 Foliar
2011-08-16
YEAR WISE OFF PATENT GENERIC / PROPRIETARY /
MOLECULE DEVELOPING CANDIDATE /
WITHDRAWN
2011
GENERIC

MECHANISM OF ACTION (MOA)

Mitochondrial electron transport inhibition (MET 1ll) by inhibition of ubiquinol oxidase at the Qo (quinone outside) binding
site on cytochrome bc1 (complex Ill).

MAIN CROPS

Soybean
Cereals

F&V

Maize
Peanut

Rice

Turf
Ornamentals

MAIN PESTS

Asian Rust
Brown spot / Septoria leaf blight
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Aerial Blight

Leaf blight

Powdery mildew

Brown rust

Septoria leaf spot

Net blotch

Leaf blotch

Powdery mildew

A wide range of diseases

COMBINING PARTNER / MIXTURE

EVERGOL Xtend (+ penflufen) (Bayer CropScience), Fox (+ prothioconazole) (Bayer CropScience), Nativo (+ tebuconazole)
(Bayer CropScience), Prosper EverGol (+ metalaxyl+ penflufen+ clothianidin) (Bayer CropScience), Sphere (+ cyproconazole)
(Bayer CropScience), Stratego (+ propiconazole) (Bayer CropScience)

Absolute (+ tebuconazole) (Bayer CropScience), Adament (+ tebuconazole) (Bayer CropScience), Agora (+ cyproconazole)
(Bayer CropScience), Altus (+ triadimefon) (Bayer CropScience), Broadform (+ fluopyram) (Bayer CropScience), Consist Full
(+ tebuconazole) (Bayer CropScience), Coronet (+ tebuconazole) (Bayer CropScience), Cripton (+ prothioconazole) (Bayer
CropScience), Cripton Pro (+ bixafen + prothioconazole) (Bayer CropScience), Delaro (+ prothioconazole) (Bayer
CropScience), Escolta (+ cyproconazole) (Bayer CropScience), Exteris Stressgard (+ fluopyram) (Bayer CropScience), Flint
Max (+ tebuconazole) (Bayer CropScience), Flint Plus (+ captan) (Bayer CropScience), Flint Star (+ pyrimethanil) (Bayer
CropScience), Fox Xpro (+ bixafen + prothioconazole) (Bayer CropScience), Interface Stressgard (+ iprodione) (Bayer
CropScience), Jaunt (+ fluoxastrobin+ prothioconazole) (Bayer CropScience), Luna Sensation (+ fluopyram) (Bayer
CropScience), Madison (+ prothioconazole) (Bayer CropScience), Mobius (+ prothioconazole) (Bayer CropScience), Mystic (+
pyrimethanil) (Bayer CropScience), Rombus (+ propiconazole) (Bayer CropScience), Sfera (+ cyproconazole) (Bayer
CropScience), Stratego YLD (+ prothioconazole) (Bayer CropScience), Tartan Stressgard (+ triadimefon) (Bayer CropScience),
Trigo (+ triadimefon) (Bayer CropScience), Trilex AL (+ metalaxyl) (Bayer CropScience), Trilex Optimum (+ metalaxyl+ captan)
(Bayer CropScience), Trilex Star (+ thiophanate-methyl+ metalaxyl+ captan) (Bayer CropScience), Zephyr (+ prothioconazole)
(Bayer CropScience), Eclair (+ cymoxanil) (Bayer CropScience)

FORMULATION GLOBALLY
Flint (Bayer CropScience)

Further products, not always verified by the company. (Names that are a composite of company name and common name,
and those used only in home and garden outlets, are not listed. Suffixes are omitted if they do not signify a difference in
the a.i. componentsCompass (Bayer CropScience), Consist (Bayer CropScience), Gate (Dolal), Gem (Bayer CropScience),
Rapidox (Agri Sciences), Sphere Max (Bayer CropScience), Swift (Bayer CropScience), Tega (Bayer CropScience), Trilex (Bayer
CropScience), Twist (Bayer CropScience), Zato (Bayer CropScience)
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Active Ingredient TRIFLOXYSTROBIN

Product Type AGROCHEMICAL

CAS No. 141517-21-7

IUPAC methyl (2E)-2-methoxyimino-2-[2-[[(E)-1-[3-
(trifluoromethyl)phenyllethylideneaminoloxymethyllphenyllacetate

Trade Names/ Trifloxystrobin: 1. Flint (Bayer CropScience) 2. GEM (Bayer CropScience) 3. Gem RC (Bayer

Proprietary Name CropScience) 4. Gem 500 SC (Bayer CropScience) 5. Trifloxystrobin Technical (Bayer CropScience)

6. Stratego 7. Compass

CHEMICAL STRUCTURE

ChemRobotics Pvt. Ltd. © 2024, All Rights Reserved
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PRODUCT DESCRIPTION

Trifloxystrobin: It is the methyl ester of (2E)-(methoxyimino)[2-({[(E)-{1-[3-
(trifluoromethyl)phenyllethylidene}amino]oxy}ymethyl)phenyllacetic acid. A foliar applied fungicide for cereals which is
particularly active against Ascomycetes, Deuteromycetes and Oomycetes It has a role as a mitochondrial cytochrome-bc1
complex inhibitor and an antifungal agrochemical. It is an oxime O-ether, an organofluorine compound, a methyl ester and
a methoxyiminoacetate strobilurin antifungal agent. Trifloxystrobin is a systemic broad-spectrum foliar strobilurin
fungicides that enters the aquatic environment during agricultural application.

PRODUCT IDENTIFICATION

CHEMICAL CLASS

Fungicides (Methoxyiminoacetate Strobilurin Fungicides) [1]

RESISTANCE ACTION COMMITTEE (RAC)

MoA Code: C

MoA: Respiration

Target Code: C3

Target Site: complex IlI: cytochrome bc1 (ubiquinol oxidase) at Qo site (cyt b gene)
Group Name: Qol-fungicides (Quinone outside Inhibitors)

Ref: FRAC Code List ©2020

MECHANISM OF ACTION (MOA)

Mitochondrial electron transport inhibition (MET IlI) by inhibition of ubiquinol oxidase at the Qo (quinone outside) binding
site on cytochrome bc1 (complex Il1).

USE

Trifloxystrobin works by interfering with respiration in plant pathogenic fungi. The site of action of Strobilurin compounds
is located in the mitochondrial respiration pathway as a result of this mode of action, Trifloxystrobin is a potent inhibitor of
fungal spore germination and mycelial growth. Trifloxystrobin is a broad-spectrum foliar fungicide that has high levels of
activity against many fungal pathogens within the ascomycete, deuteromycete, basidiomycete, and oomycete classes.
Trifloxystrobin controls of Ascomycetes, Deuteromycetes, Basidiomycetes and Oomycetes in cereals, soybeans, maize, rice,
cotton, peanuts, sugar beets, sunflowers, pome fruit, stone fruit, tropical fruit, bananas, grapes, soft fruit, ornamentals, turf
and many vegetables, at 50-550 g/ha.

PRODUCT CLASSIFICATION

PESTICIDE

SYNONYMS/COMMON NAME

. Trifloxystrobin

.141517-21-7

. CHEBI: 81833

. CGA 279202

. methyl (2E)-2-methoxyimino-2-[2-[[(E)-1-[3-(trifluoromethyl)phenyllethylideneamino]oxymethyl]phenyl]acetate
. SCHEMBL19148

. SCHEMBL9880011

. CHEMBL1897483

. AKOS030621531

O 00 N O U1 A WN =
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10. NCGC00163847-01

11. NCGC00163847-02

12. NCGC00163847-03

13.5C-44613

14. Trifloxystrobin 10 microg/mL in Cyclohexane

15. C18562

16. A807769

17. Trifloxystrobin, PESTANAL(R), analytical standard

18.J-007507

19. (2E)-2-methoxyimino-2-[2-[[(E)-1-[3-(trifluoromethyl)phenyl]lethylideneamino]oxymethyllphenyllacetic acid methyl ester
20. alpha-[(Z2)-Methoxyiminol-2-[[[[(12)-1-[3-(trifluoromethyl)phenyl]ethylidene]amino]oxylmethyl]benzeneacetic acid
methyl ester

21. methyl (2E)-(methoxyimino)(2-{[({(1E)-1-[3-(trifluoromethyl)phenyllethylidene}amino)oxylmethyl}phenyl)acetate
22. methyl (2E)-(methoxyimino)[2-({[(E)-{1-[3-(trifluoromethyl)phenyllethylidene}amino]oxy}methyl)phenyl]acetate
23. methyl (2E)-2-methoxyimino-2-[2-[[(E)-1-[3-(trifluoromethyl)phenyl]ethylideneamino]oxymethyl]phenyllethanoate
24. methyl (alphak)-alpha-(methoxyimino)-2-[[[[(1E)-1-[3-
(trifluoromethyl)phenyllethylidene]lamino]oxylmethyl]lbenzeneacetate

25. methyl (E)-methoxyimino-{(E)-alpha-[1-(alpha,alpha,alpha-trifluoro-m-tolyl)ethylideneaminooxy]-o-tolyl}acetate
26. Methyl methoxyimino(alpha-(1-(alpha,alpha,alpha-trifluoro-3-tolyl)ethylideneaminooxy)-2-tolyl)acetate

PubChem Substance and Compound databases - NCBI (U.S. National Library of Medicine) https:
//pubchem.ncbi.nlm.nih.gov/
PRODUCT TYPE

AGROCHEMICAL

TRADE NAMES/PROPRIETARY NAME

Trifloxystrobin:

1. Flint (Bayer CropScience)

2. GEM (Bayer CropScience)

3. Gem RC (Bayer CropScience)

4. Gem 500 SC (Bayer CropScience)

5. Trifloxystrobin Technical (Bayer CropScience)
6. Stratego

7. Compass

RELEATED COMPOUNDS (Al'S)

Methoxyiminoacetate Strobilurin Fungicides:
kresoxim-methyl
trifloxystrobin

CASNAME

methyl (aE)-a-(methoxyimino)-2-[[[[(1E)-1-[3-(trifluoromethyl)phenyl]ethylidene]amino]oxylmethyl]benzeneacetate

IUPAC

methyl (2E)-2-methoxyimino-2-[2-[[(E)-1-[3-(trifluoromethyl)phenyl]ethylideneamino]oxymethyl]phenyl]acetate

GENERIC CONSTRAINING DATE :

2011-08-16

USEPA CHEMICAL CODE :

ChemRobotics Pvt. Ltd. © 2024, All Rights Reserved
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129112

PESTICIDE TYPE :

SYSTEMIC

SUBSTANCE ORIGIN :

Synthetic

YEAR OF DISCOVERY :

1990

REGISTERED PRODUCTSIN INDIA 9(4) :

LAUNCHED

INCHI :
INChl=1S/C20H19F3N204/c1-13(14-8-6-9-16(11-14)20(21,22)23)24-29-12-15-7-4-5-10-17(15)18(25-28-3)19(26)27-2/h4-
11H,12H2,1-3H3/b24-13+,25-18+

INCHI KEY :

ONCZDRURRATYFI-TVJDWZFNSA-N

CANONICAL SMILES:

CC(=NOCCT1=CC=CC=C1C(=NOQ)C(=0)00)C2=CC(=CC=C2)C(F)F)F

LAUNCH YEAR:

2000

SMILES CODE :

C/C(=N\OCC1=CC=CC=C1/C(=N\OC)/C(=0)0C)/C2=CC(=CC=C2)C(F)(F)F

MOLECULAR FORMULA :

C20H19F3N204

EC.NO.:

604-237-6

PUBCHEM CID

11664966

ChemRobotics Pvt. Ltd. © 2024, All Rights Reserved
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INVENT INFO

COMPOUND PATENT / 1ST DISCL OSURE:
Patent Information:

COMPOUND PATENT

1. Patent Number: US5238956A

Assignee: Imperial Chemical Industries Ltd

Publication Date: 1993-08-24

Est. Exp.: 2011-08-16

Application Date: 1991-08-16

Equivalents: EP0472300A2; EP0472300A3; US5238956A; US5346902A

Indian Equivalents: Not Found

Title: Fungicidal aromatic dioxime

By: John M. Clough, Christopher R. A. Godfrey, Paul J. de Fraine

Abstract: Fungicidal compounds of the formula () and stereoisomers thereof, wherein Y is a specified small group or single
atom and R1 and R2 are selected from a wide range of specified substituents.1. US 6326399 (BASF A.-G., Germany).

PROCESS PATENT

2. Patent Number: CN1560027A

Assignee: Tongji University

Publication Date: 2005-01-05

Est. Exp.: 2024-03-05

Application Date: 2004-03-05

Family: CN100357263C; CN1560027A

Indian Equivalents: Not Found

Title: Preparation process of oxime strain ester

Author: Zhuliang Zhu; Ronghua Zhang; Lili Yuan

Abstract: The invention discloses a trifloxystrobin preparing method, including the steps as follows: (a) using ortho-methyl
hypnone as raw material and using potassium permanganate to oxidize so as to obtain 2-(2'-methyl-phenyl)-2-carbonyl
acetic acid; (b) making the product in step (a) react with methanol to obtain 2-(2'-methyl-phenyl)-2-carbonyl methyl acetate;
(c) bromizing the product in step (b) to obtain 2-(2'-bromomethyl-phenyl)-2-carbonyl methyl acetate; (d) making the
product in step (c) react with methoxy amine to obtain (E)-2-(2'-bromomethyl-phenyl)-2-carbonyl methyl acetate-O-methyl
ketone oxime; (e) making the product in step (d) react with meta-trifluoromethyl hypnone oxime to obtain the product
trifloxystrobin. It reduces the discharge of large amount of waste water in course of oxidization reaction, avoids
esterification by adopting methyl- chloroformate, most operating conditions are moderate.

COMBINATION PATENT

3. Patent Number: WO2002021918A1

Assignee: Syngenta Participations Ag

Publication Date: 2002-03-21

Est. Exp.: 2021-09-10

Application Date: 2001-09-10

Family: ARO30637A1; AT266316T; AU1222702A; AU2002212227B2; BROT113815A; CA2421226A1; CN1455641A; CR6915A;
DE60103292T2; ECSP034508A; EP1317178A1; EP1317178B1; ES2217194T3; GT200100182A; HU0301024A2; HU0301024A3;
JP2004518623A; KR20030029977A; MXPA03002117A; PL360142A1; RU2270564C2; TWI220381B; WO0221918A1;
ZA200301569B; US2003189958A1; IN348/CHENP/2003

Indian Equivalents: IN348/CHENP/2003 (Abandoned)

Title: Fungicidal compositions

Author: Cosima Nuninger; Martin Zeller

Abstract: It has now been found that the use of: A) a N-sulfonyl-valine-amide of formula (I) wherein R1 is hydrogen, C1-
4alkyl, C3-6cycloalkyl or halophenyl, and R2 is C1-4alkyl; in association with B) either compounds of formulae Il to Xl is
particularly effective in combating or preventing fungal diseases of crop plants. These combinations exhibit synergistic
fungicidal activity. Prominent examples for the compounds of formulae Il to XII are: acibenzolar-S-methyl, azoxystrobin,
chlorothalonil, cymoxanil, dimethomorph, fluazinam, fludioxonil, imazalil, S-imazalil, mancozeb, metalaxyl, metalaxyl-M,

ChemRobotics Pvt. Ltd. © 2024, All Rights Reserved 11
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picoxystrobin, pyraclostrobin (BAS 500F) and trifloxystrobin.

COMBINATION PATENT

4. Patent Number: WO2003015515A1

Assignee: Bayer Cropscience Ag, Erdelen-Lubos, Angelika

Publication Date: 2003-02-27

Est. Exp.: 2022-08-05

Application Date: 2002-08-05

Family: AR0O41780A1; AR087990A2; AU2002333323B2; BR0211973A; BR0211973B1; CA2457570A1; CA2457570C;
DE10140108A1; EG23362A; EP1423003A1; EP1423003B1; EP2301348A1; EP2316268A1; HU0401319A2; HU0401319A3;
HU230477B1; HU230849B1; HU230850B1; JP2004538325A; JP2010195815A; JP4810061B2; KR100944729B1;
KR20040021687A; MX280562B; MXPA04001321A; PL209244B1; PL368404A1; US2005009703A1; US2012136032A1;
US2012142528A1; US2013303527A1; US2014323525A1; US8101772B2; US8461349B2; US9326514B2; WO03015515A1;
ZA200401182B

Indian Equivalents: Not Found

Title: Fungicidal active substance combinations containing trifloxystrobin

Author: Ulrike Wachendorff-Neumann; Astrid Mauler-Machnik; Hirohisa Ohtake; Christoph Erdelen

Abstract: The invention relates to novel active substance combinations comprised of a known oxime ether derivative
(trifloxystrobin) and of known insecticidal active substances selected from the group consisting of imidacloprid, thiacloprid,
acetamiprid, nitenpyram, thiamethoxam, clothiamidin and of dinotefuran, which are extremely well-suited for controlling
phytopathogenic fungi and insects.

COMBINATION PATENT

5. Patent Number: WO2003073852A2

Assignee: Basf Aktiengesellschaft

Publication Date: 2003-09-12

Est. Exp.: 2023-02-26

Application Date: 2003-02-26

Family: ARO38706A1; AT326844T; AT397860T; AU2003210354A1; AU2003210354B2; AU2003210354B9; AU2008229851A1;
AU2008229851B2; AU2008229854A1; AU2008229854B2; BR0307729A; BR0O307729B1; CA2477000A1; CA2477000C;
CA2743460A1; CA2743460C; CA2812887A1; CA2812887C; CA2858118A1; CA2858118C; CL2010000658A1; CN1328956C;
CN1638637A; CO5611068A2; DK1482798T3; DK1642499T3; EA011235B1; EA013641B1; EA014804B1; EA017870B1;
EA200401133A1; EA200701899A1; EA200701900A1; EA201001208A1; EP1482798A2; EP1482798B1; EP1642499A2;
EP1642499A3; EP1642499B1; EP1929868A2; EP1929868A3; EP1929868B1; ES2264768T3; ES2304657T3; ES2623443T3;

IL163309A; JP2005526735A; JP4477358B2; KR100951210B1; KR20040096635A; MXPA04007477A; NZ534781A; NZ555498A;
NZ567833A; PL210584B1; PL213742B1; PL219127B1; PL219750B1; PL372340A1; PL394171A1; PL398430A1; PL404554A1;
PT1482798E; PT1642499E; SI1482798T1; SI11642499T1; UA78550C2; US10645930B2; US2005101639A1; US2015313226A1;
US2015313227A1; US2016143282A2; WO03073852A2; WO03073852A3; ZA200407893B; IN2160/CHENP/2004

Indian Equivalents: IN222655B (IN2160/CHENP/2004)

Title: Fungicidal mixtures based on prothioconazole and a strobilurin derivative

Author: Eberhard Ammermann; Reinhard Stierl; Gisela Lorenz; Siegfried Strathmann; Klaus Schelberger; V. James
Spadafora; Thomas Christen

Abstract: Disclosed is a fungicidal mixture containing (1) 2-[2-(1-chlorocyclopropyl)-3-(2-chlorophenyl)-2-hydroxypropyl]-2,4-
dihydro-[1,2,4]-triazole-3-thion of formula (1) or the salts or adducts thereof, and at least one additional fungicidal
compound or the salts or adducts thereof, selected among (2) trifloxystrobin of formula (Il), (3) picoxystrobin of formula
(1), (4) pyraclostrobin of formula (IV), (5) dimoxystrobin of formula (V), and (6) a strobilurin derivative of formula (VI), in a
synergistically active quantity.

COMBINATION PATENT

6. Patent Number: WO2004000021A1

Assignee: Bayer Cropscience Ag

Publication Date: 2003-12-31

Est. Exp.: 2023-06-12

Application Date: 2003-06-12

Family: ARO39701A1; AU2003237930A1; BRO312103A; CA2490303A1; DE10228102A1; EP1519651A1; GT200300123A;
JP2005530831A; PL374390A1; RU2005101615A; RU2331192C2; TW200406153A; TWI274549B; US2006004070A1;
WO02004000021A1; ZA200410269B; NZ537357A

ChemRobotics Pvt. Ltd. © 2024, All Rights Reserved 12
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Indian Equivalents: Not Found

Title: Fungicidal active substance combinations

Author: Ulrike Wachendorff-Neumann; Astrid Mauler-Machnik; Manfred Jautelat

Abstract: The invention relates to the novel active substance combination on the basis of 2-(alpha (((alpha-methyl-3-
trifluoromethylbenzyl)imino)oxy )-o-tolyl) glyoxylic acid methylester-O-methyloxim of formula (1) (trifloxystrobin) and the
active substance of formula (Il) (prothioconazole) mentioned in the description which has excellent fungicidal properties.

Non-Pat. Reference:

Polymorphic study on trifloxystrobin

1. Role of solvent properties and composition on the solid-liquid equilibrium of trifloxystrobin and thermodynamic analysis
By: Qu, Haibin; Zhao, Yanxiao; Du, Shichao; Li, Peiyi; Wu, Songgu

This paper is to critically analyze the effects of solvent properties and compn. on the soly. of trifloxystrobin. The soly. of
trifloxystrobin in eight mono-solvents and two binary solvents was detd. at temps. ranging from 283.15 Kto 318.15 K.
Among the selected mono-solvents, the soly. of trifloxystrobin in alcs. was greater than that in alkanes and obeyed the
following order: n-propanol > ethanol > methanol > 2-propanol > n-butanol > n-hexane > n-heptane > n-octane. For the
binary solvents, as the mole fraction of good solvent (methanol/ethanol) increased, the soly. of trifloxystrobin increased
monotonically at the set temps. In addn., the obtained soly. data was correlated with the Apelblat, NRTL, Wilson and
Apelblat Jouyban Acree model, and these models were in good agreement with the exptl. values. The NRTL model given the
results of entropy, enthalpy and Gibbs free energy, which indicated that the dissoln. was spontaneous, endothermic and
entropically driven. The powder X-ray diffraction patterns proved that there was no polymorphic transformation during the
soly. measurement.

Source: Journal of Molecular Liquids. Volume 294, 111566 pp. Journal; Online Computer File, 2019

CODEN: JMLIDT

ISSN: 0167-7322

DOI: 10.1016/j.molliq.2019.111566

Company/Organization: State Key Laboratory of Chemical Engineering, School of Chemical Engineering and Technology,
Tianjin University

Tianjin, Peop. Rep. China 300072

INNOVATOR (S) :

IMPERIAL CHEMICAL

HISTORY / DEVELOPMENT / LICENCING / COMMERCIALISATION :

Trifloxystrobin : Reported by P. Margot et al. (Proc. Br. Crop prot conf. Pests dis., 1998, 2, 375). Introduced by novartis crop
protection ag (became syngenta ag) in Switzerland, South Africa and USA in 1999. All rights sold to Bayer AG in 2000.

Patents EP 00460575; there are also a series of production process, formulation, mixture, and application method patents.
Manufacturers Bayer CropScience.
Background

Novartis developed trifloxystrobin and first introduced the product in 2000, mainly under the brand names Flint and Twist.
The product was subsequently acquired by Bayer on the formation of Syngenta. The key crop use was initially targeted at
cereals, where the product benefited from its broad spectrum of control, although soybeans, maize, rice and fruit &
vegetable use is now more significant. As with many other strobilurins, the main country is now Brazil, primarily for use on
soybeans, whilst US maize is the next most significant market. Nativo (trifloxystrobin / tebuconazole) has been launched in
a number of crop and country markets, with recent introductions including use on sugarcane in Brazil, representing Bayer's
entry into the sugarcane fungicide sector.

In 2014 Bayer invested €100 million in an expansion of the production capabilities at its site in Muttenz, Switzerland, which
is primarily used to produce the Nativo (trifloxystrobin / tebuconazole) range. In recent years trifloxystrobin has been
incorporated in a number of mixture products with Bayer's SDHI fungicides fluopyram and penflufen, which has expanded
usage into a number of niche crop sectors such as nuts, vegetables, fruit and other field crops.

2018 - In Chile, the Bayer introduced the fungicide Cripton Xpro (bixafen, prothioconozole and trifloxystrobin) for the
control of various diseases on rapeseed and wheat.
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2018 - The foliar Bayer fungicide product Luna Sensation (fluopyram and trifloxystrobin) was launched in Canada for the
control of various diseases including Sclerotinia rot, powdery mildew, and Monilinia on stone fruit, root vegetables,
cucurbits, leafy green vegetables, leafy petiole vegetables, brassicas and hops.

During 2019, the company launched its dry rice seed treatment fungicide Routine Start (trifloxystrobin / isotianil) in China,
and Cripton Xpro (bixafen / prothioconazole / trifloxystrobin) in Chile for use on wheat and barley, while also registering its
fungicide Delaro (prothioconazole / trifloxystrobin) in Canada for use on cereals.

In 2020, Bayer gained approval in the US for Delaro Complete (fluopyram / trifloxystrobin / prothioconazole), representing
the company's first fungicide in the US to possess three modes of action.

Sales

Sales increased by 6.9% in 2019, totalling $716 million, benefitng from significant growth in Brazilian soybeans. Sales
between 2019 and 2024 are forecast to increase at an annual average rate of 2.5%, benefiting from the product's inclusion
in a number of mixtures with SDHI products as well as increased seed treatment usage.

PRIORITY DATE :

22.08.1990

ChemRobotics Pvt. Ltd. © 2024, All Rights Reserved
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PHYSICOCHEMICAL(COMPUTED PROPERTIES)

SUMMARY PHYSI CHEM (COMPUTED) :

Molecular Weight: 408.4
XLogP3-AA: 4.9

Hydrogen Bond Donor Count: 0
Hydrogen Bond Acceptor Count: 9
Rotatable Bond Count: 8

Exact Mass: 408.12969158
Monoisotopic Mass: 408.12969158
Topological Polar Surface Area: 69.5
Heavy Atom Count: 29

Formal Charge: 0

Complexity: 607

Isotope Atom Count: 0

Defined Atom Stereocenter Count: 0

[

Undefined Atom Stereocenter Count: 0

Defined Bond Stereocenter Count: 2

Undefined Bond Stereocenter Count: 0

Covalently-Bonded Unit Count: 1
Compound Is Canonicalized: Yes

MOLECULAR WEIGHT

408.377 g/mol

ROTATABLE BOND COUNT

8

MONOISOTOPIC MASS

408.13 g/mol

COMPOUND ISCANONICALIZED

True

DEFINED ATOM STEREOCENTER
COUNT

0

HYDROGEN BOND DONOR COUNT

0

COMPLEXITY

607

EXACT MASS

408.13 g/mol

FORMAL CHARGE

0

UNDEFINED ATOM
STEREOCENTER COUNT

0

HYDROGEN BOND ACCEPTOR
COUNT

9

TOPOLOGICAL POLAR SURFACE
AREA

69.5 AN2

LOGP (COMPUTED)

4.9

HEAVY ATOM COUNT

29

DEFINED BOND STEREOCENTER
COUNT

2

ChemRobotics Pvt. Ltd. © 2024, All Rights Reserved
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UNDEFINED BOND ISOTOPE ATOM COUNT COVALENTLY-BONDED UNIT
STEREOCENTER COUNT COUNT

0
0 1

PHYSICOCHEMICAL (EXPERIMENTAL PROPERTIES)

SUMMARY PHYSICOCHEMICAL PROPERTIES (EXPERIMENTAL) :

Physical Description:

Color: White powder

Odor: Odorless

MELTING POINT (°C): 72.9 deg C

BOILING POINT (°C): Approximately 312 deg C

DEGRADATION POINT (°C): 285

FLASHPOINT (°C): >70.00 deg C (>158.00 deg F)

AQUEOUS SOLUBILITY (mg/l): 0.61

SOLUBILITY IN METHANOL (mg/l): 76000

SOLUBILITY IN ACETONE (mg/l): 500000

SOLUBILITY IN ETHYL ACETATE (mg/I): 500000

DENSITY (g/ml): 1.36 g/mL at 21 deg C

BULK DENSITY (g/ml) / SPECIFIC GRAVITY: 1.36

VAPOR PRESSURE: 2.55X10-8 mm Hg at 25 deg C

LOGP (OCTANOL-WATER): log Kow = 4.5 at 25 deg C

Stability: : Stable under recommended storage conditions.

pH: 7.7 at 25 deg C

DISSOCIATION CONSTANTS (pKa): Trifloxystrobin does not show any dissociation in the pH ranges 2 to 12.
HENRYS LAW CONSTANT AT 25(C) (Pam3 mol-1): 2.30 X 10-03

GUS LEACHING POTENTIAL INDEX: -0.30

SCI-GROW GROUNDWATER INDEX (Og /) for a 1Kg/ha or 11/ha APPLICATION RATE: 1.43 X 10-05
MAXIMUM UV-VIS ABSORPTION I/mol/cm: 250.7nm = 17500, no absorption between 340-750nm
SURFACE TENSION (mN/m): 65.3

Ref: PubChem Substance and Compound databases - NCBI (U.S. National Library of Medicine) https:
//pubchem.ncbi.nlm.nih.gov/

Composition: Tech. is 097.5%.

Molecular Weight: : 408.4

Molecular formula: : C20H19F3N204

Physical form: Odourless, white powder.

M.p. (°C) : °C72.9

B.p.: c.312 °C/760 mmHg with decomp. >285 °C

V.p. (mPa) : 0.0034 (25 °C)

log Kow: 4.5

Henry (Pa m3 mol-1, calc.) : (mg/1)0.0023

S.g./Bulk density (20-25 °C) : 1.36

Water solubility (mg/I, 20-25 °C) : 0.61

Organic solubility: (g/1, 20-25 °C)Organic solubility: in g/l given for each solvent at 20-25 °C.Soluble in acetone (>500),
dichloromethane (>500), ethyl acetate (>500), n-hexane (11), methanol (76), n-octanol (18), toluene (500)

Stability: Hydrolysis stable (pH 5), DT50 39-40 d (pH 7), 1.2-2.3 d (pH 9) (25 °C). Aqueous photolysis DT50 2.6 d (pH 5), 5.8-9.5
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d (pH 7).

Ref: Pesticide Manual 2020

ISOMERISM :

Geometric isomers

POLYMORPHISM :

POLYMORPHISM CHAPTER OF TRIFLOXYSTROBIN

IUPAC Name: methyl (2E)-2-methoxyimino-2-[2-[[(E)-1-[3-
(trifluoromethyl)phenyllethylideneamino]oxymethyllphenyllacetate

CAS Number: 141517-21-7
Polymorph Summary:

The crystal structure of the title compound [(E,E)-a-(Methoxyimino)-2-[({1-[3-(trifluoromethyl)-
phenyllethylidene}amino)oxymethyllbenzeneacetic acid], C19H17F3N204, a metabolite of the fungicide trifloxystrobin
(TFS), contains one molecule in the asy mmetric unit. The CF3 group is disordered over two positions. The important
characteristics of the molecule are the two C N bonds in an E,E configuration, one in the -methoxy system and the other in
the oxymethyl side chain between the two aromatic rings.

Patents References:
Non-Patent Literature:

1. Trifloxystrobin - a new strobilurin fungicide with an outstanding biological activity
By: Ziegler, H.; Benet-Buchholz, J.; Etzel, W.; Gayer, H.

Abstract: A review. Structure and physico-chem. properties of trifloxystrobin are presented. Crystallog. studies depicts the
binding of trifloxystrobin with cytochrome bc1. NMR, UV/VIS, IR, and EI-MS spectroscopic data, and its crystal structure are
described.

SOURCE: Pflanzenschutz-Nachrichten Bayer (English Edition). Volume56, Issue2, Pages213-230, Journal; General Review,
2003
ISSN: 0170-0405

COMPANY/ORGANIZATION: R&D Chemical Synthesis, Pentapharm Ltd. Basel, Switz. CH-4002

PUBLISHER: Bayer CropScience AG

2. (E,E)-0-(Methoxyimino)-2-[({1-[3-(trifluoromethyl)phenyl]ethylidene}amino)oxymethyl]benzeneacetic acid
By: Banerjee, Kaushik; Ligon, Axel Patrick; Schuermann, Markus; Preut, Hans; Spiteller, Michael

Abstract: Crystals of the title compd., a metabolite of the fungicide trifloxystrobin (TFS), are monoclinic, space group P21/c,
with a 13.6953(14), b 9.0282(15), ¢ 16.302(2) A, 0106.983(7)°; Z = 4, dc = 1.359; R = 0.036, Rw(F2) = 0.094 for 3500 reflections.
The CF3 group is disordered over two positions. The important characteristics of the mol. are the two C=N bonds in an E,E
configuration, one in the O-methoxy system and the other in the oxymethyl side chain between the two arom. rings. The
mols. are linked via an O-H-*N H bond and an infinite spiral is formed along the b-axis direction.

SOURCE: Acta Crystallographica, Section E: Structure Reports Online. Volume61, Issue6, Pages 01528-01529, Journal; Online
Computer File, 2005

ISSN: 1600-5368

DOI: 10.1107/51600536805012900

Company/Organization: Institut fuer Umweltforschung. Universitaet Dortmund, Dortmund, Germany 44221

PUBLISHER: International Union of Crystallography
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AQUEOUS SOLUBILITY (mg/l):

In water 610 Og/l (25 °C)

SOLUBILITY INMETHANOL (mg/l) :

methanol 76(all in g/l, 25 °C).

SOLUBILITY IN ACETONE (mg/l) :

>500(all in g/l, 25 °C).

SOLUBILITY INETHYL ACETATE (mg/l) :

> 500(all in g/I, 25 °C).

STABILITY :

Hydrolysis OT50 27.1 h (pH 9), 11.4 w (pH 7); stable at pH 5 (all 20 °C). Aqueous photolysis OT50 1.7 d (pH 7, 25 °C), 1.1 d
(pH 5, 25 °C)

POTENTIAL FOR PARTICLE BOUND TRANSPORT INDEX :

2011

KEYWORDS

. Trifloxystrobin

.141517-21-7

. CHEBI: 81833

. CGA 279202

. methyl (2E)-2-methoxyimino-2-[2-[[(E)-1-[3-(trifluoromethyl)phenyllethylideneamino]oxymethyl]phenyl]acetate

. SCHEMBL19148

. SCHEMBL9880011

. CHEMBL1897483

9. AKOS030621531

10. NCGC00163847-01

11. NCGC00163847-02

12. NCGC00163847-03

13.SC-44613

14. Trifloxystrobin 10 microg/mL in Cyclohexane

15. C18562

16. A807769

17. Trifloxystrobin, PESTANAL(R), analytical standard

18.J-007507

19. (2E)-2-methoxyimino-2-[2-[[(E)-1-[3-(trifluoromethyl)phenyllethylideneamino]oxymethyllphenyllacetic acid methyl ester
20. alpha-[(Z2)-Methoxyiminol-2-[[[[(12)-1-[3-(trifluoromethyl)phenyl]ethylidene]amino]oxylmethyl]benzeneacetic acid
methyl ester

21. methyl (2E)-(methoxyimino)(2-{[({(1E)-1-[3-(trifluoromethyl)phenyllethylidene}amino)oxylmethyl}phenyl)acetate
22. methyl (2E)-(methoxyimino)[2-({[(E)-{1-[3-(trifluoromethyl)phenyl]lethylidene}amino]oxy}methyl)phenyl]acetate
23. methyl (2E)-2-methoxyimino-2-[2-[[(E)-1-[3-(trifluoromethyl)phenyl]lethylideneamino]oxymethyl]phenyl]lethanoate
24. methyl (alphaE)-alpha-(methoxyimino)-2-[[[[(1E)-1-[3-
(trifluoromethyl)phenyl]ethylidene]Jamino]oxy]methyl]benzeneacetate

25. methyl (E)-methoxyimino-{(E)-alpha-[1-(alpha,alpha,alpha-trifluoro-m-tolyl)ethylideneaminooxy]-o-tolyl}acetate
26. Methyl methoxyimino(alpha-(1-(alpha,alpha,alpha-trifluoro-3-tolyl)ethylideneaminooxy)-2-tolyl)acetate

00N O UL M WN =
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PubChem Substance and Compound databases - NCBI (U.S. National Library of Medicine) https:
//pubchem.ncbi.nlm.nih.gov/

JARVISPATENT LANDSCAPE

SUMMARY OF JARVISPATENT LANDSCAPE

Patents:

1. W02017085747 (GSP Crop Science Pvt. Ltd., India); Est. Exp.: 19 Nov, 2035; Equivalents: IN3957/MUM/2015; Process
Claim

. W02013144924 (Rallis India Ltd); Equivalent: IN942/MUM/2012; Process Claim

. CN105294490 (Jiangsu Changging Agrochemical); Equivalent: No; Est. Exp.: 10 Sept, 2035, Granted)

. CN103787916 (Jingbo Agrochemicals Technology); Equivalent: No; Est. Exp.: 15 Jan, 2034, Granted)

. CN103524378, CN103524379 (Jiangsu Sevencontinent Green Chemical); Equivalent: No; Est. Exp.: 23 Oct., 2033, Granted)
. CN102952036 (Dalian Joinking Biochem Technology); Equivalent: No; Est. Exp.: LAPSED - 3 Dec, 2014)

. CN102659623 (Nantong Weilike Chemical); Equivalent: No; Est. Exp.: LAPSED - 6 Jan, 2016)

.CN101941921 (Yueyang Dipu Chemical Technology); Equivalent: No; Est. Exp.: LAPSED - 3 Sept, 2014)

. CN1793115 (Shanghai Tongna Environmental Protection Technology); Equivalent: No; Est. Exp.: LAPSED - 2 Feb, 2011)
. CN1560027, CN1560028 (Tongji University); Equivalent: No; Est. Exp.: LAPSED - 11 May, 2011).

oo NOoO ULl N =N

Non-Patents:

1. Synthesis process of trifloxystrobin. By Chen, Wei et al. From Huaxue Yanjiu, 25(1), 16-19; 2014.

2. Synthesis of trifloxystrobin. By Chai, Bing et al. From Nongyao, 52(4), 258-259, 262; 2013.

3. Synthesis of trifloxystrobin. By Lu, Cuijun et al. From Nongyao, 50(3), 187-191, 212; 2011.

4. Synthesis of (0OE)-O0-(methoxyimino)-2-[[[(E)-[1-[3-(trifluoromethyl)phenyllethylidenelamino]oxy]methyl]benzeneacetic acid
methyl ester (trifloxystrobin). By Zhang, Ronghua et al. From Nongyao, 46(1), 29-30, 35; 2007.

5. Studies on synthesis of trifloxystrobin as a new class of fluoro-fungicides. By Li, Yan et al. From Huazhong Shifan Daxue
Xuebao Zirankexueban, 39(1), 54-56, 63; 2005.

6. Synthesis of 8-substituted 5H,9H-6-0xa-7-aza-benzocyclononene-10,11-dione-11-O-methyloximes, a new [1,2]-oxazonine
ring system. By Pascual, Alfons et al. From Tetrahedron Letters, 41(9), 1381-1384; 2000.

DATA PROTECTION (Solo Product)

SUMMARY
Trifloxystrobin:
Annex | Inclusion Date: 01/10/2003

Data Protection Expiry Date: 30/09/2013

BIOLOGY

INDICATION :

FUNGICIDE

USE :

Trifloxystrobin works by interfering with respiration in plant pathogenic fungi. The site of action of Strobilurin compounds
is located in the mitochondrial respiration pathway as a result of this mode of action, Trifloxystrobin is a potent inhibitor of
fungal spore germination and mycelial growth. Trifloxystrobin is a broad-spectrum foliar fungicide that has high levels of
activity against many fungal pathogens within the ascomycete, deuteromycete, basidiomycete, and comycete classes.
Trifloxystrobin controls of Ascomycetes, Deuteromycetes, Basidiomycetes and Oomycetes in cereals, soybeans, maize, rice,
cotton, peanuts, sugar beets, sunflowers, pome fruit, stone fruit, tropical fruit, bananas, grapes, soft fruit, ornamentals, turf
and many vegetables, at 50-550 g/ha.
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MECHANISM OF ACTION (MOA) :

Mitochondrial electron transport inhibition (MET Ill) by inhibition of ubiquinol oxidase at the Qo (quinone outside) binding
site on cytochrome bc1 (complex Il1).

1

Clitric acid cycle
Antimycin Ala
Complex 1 Complex II Complex III Complex IV
NADH-CoQ Succinate Cytochrome Cytqchrome
oxidoreductase dehydrogenase be; complex ¢ oxidase
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KEGG PATHWAY :

OXIDATIVE PHOSPHORYLATION |
Cozeplex [ Corplex 1T Coraplex 11T Coraplex IV Cozplex ¥
2xH+
[}
. ATF synthas
Sw;cmme( gecho%}imgemse (Esc}\gcnhia cenh)
i _‘_
Tnater Fonmit
dtochondiial |
membiang |50 i = v v | M T T otk R R~ WL RN U e
...... !
Mitochondrial &
Tatmx
o o o
1202 ZE+ HO Frut
2H+ Cytochrome ¢ oxidsse
Crrtochrore bel complex (hovine)
Fumarate (boving) ¥
NADH(g }_
O+ 2741 -0 3611 00O
HAD+O O+ 27 [2241] FF1 FisDE 2 el
NADH dehydrogenase AH+  ATF HIO
E [ bD1 | woa] woz] wod [ Mo4ac | HOs | wos | Ftype ATPase (ecters)
E [ dufst | Waufa | Hous3 [ Mebufsa | Mdufss | Maufos [ Maufs? [ 1duiks [ Mauert [ Hauiva [ Mo | [ alpha | beta | gonoma| deka | epsion]
Bt [ Huos [ NuoP | HuoC | HuoD | HuE | NuwF | NuoG [ HuoH | Huol | Huol | MuwK | HusL | Nuob [ HuoH | a b c
B[ NahC [ Ndhi | Nabl | MékH | ¥ehd | Noh | NdhG [ HAhE | NdbF | MakD | NahB | Ndhl | Ndbbd [ NdhW | HoxE | HoxF | HodJ |
E [MNdufal [Ndufs2 [ Ndufs3 | Nefad | Neufa® | Nebafas | Meufa? [Hdufag [ Ndufad Fdufal [Hdufab1[Ndufal 1 [Hdufal 2] Ndufal 3 F-type ATPase (Eukaryotes)
alpha | beta | gamma| dslta | epsilon
E [ Hdufbl] Nufb2 [ Naufb3 [ Naufhd [ Hdufbs | Heufbs [ Nufo? [ Hdufbs [ Hdubd [idufbl0]Ndufbl 1] Hdufel [ Ndufe2 | o |, . . n T
i g | mm | ) k 3 |
Suscinate dehydrogensse / Fumarate rdustase Cylochrome ¢ reductase
E EBin[ 5P [ Cytb [ Cytl
s [ 5ahC | SaD | Sdhk | 5B E [cort [ooRa [QCRE [QCRT [QURE [ QCRS [QORIN]  Vid-type ATPase (Bacteria, Archacas)
Frdb, | FadB_| FrdC_| FrdD [ e TclolelF [om]
[ K
Crtochrorae ¢ oxidase EBis
E [cox3 [coxt [ cox2 | cox4 [coxsa]coxse[coxes coxe] coxec| coxia] coxe]coxrc] coxs woR
Bit [ CyoE | CyoD [ CyoC [ CyoB | Cyoh Y.type ATPase (Eukaryotes)
CouD | CouC | Coxh | CoxP Ciytorhrome ¢ oxdduse , chibl-type Cytochrome bd omplex [ e [c [ D& [F ]G ]Hu]
QoD | Qo | Qoxb | Qoxd B 1 [ 0 [ W [ m | B[ Cyda] Cyds [ Cpdx] L [ e [ a1 e [ s ]
00190 313119
(c) Kanehisa Laboratories

PEST / PATHOGEN / SPECTRUM :

Trifloxystrobin Is A Broad-Spectrum Foliar Fungicide That Has High Levels Of Activity Against Many Fungal Pathogens
Within The Ascomycete, Deuteromycete, Basidiomycete, And Oomycete Classes.

Pests Controlled By This Active Ingredient Include Grape And Cucurbit Powdery Mildew, Apple Scab And Powdery Mildew,

Peanut Leafspot, And Brown Patch Of Turfgrasses.

MAIN PESTS:

Asian Rust

Brown spot / Septoria leaf blight
Aerial Blight

Leaf blight

Powdery mildew

Brown rust

Septoria leaf spot

Net blotch

Leaf blotch

Powdery mildew

A wide range of diseases

MAIN CROPS:

Soybean
Cereals
F&V
Maize
Peanut
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Rice
Turf
Ornamentals

CROP:

Soybean,Cereals,F&V,Maize,Peanut,Rice, Turf,Ornamentals, Almond, Apple, Banana, Barley, Calamint, Citrus, Cucurbit,
Grapefruit, Hop, Mango, Melon, Nectarine, Nut, Oat, Ornamental, Peach, Peanut, Pear, Pecan, Pistachio, Potato, Rice, Rye
Sugar Beet, Tea, Turf, Vine, Wheat

APPLICATION (APPLICATION TIMING):

Foliar

COUNTRY WISE REGULATORY INFORMATION

COUNTRY WISE REGULATORY INFORMATION :

Introduction & key dates: 1999, South Africa and USA UK/Greece

EU PESTICIDES DATA :

Substance: trifloxystrobin

Status: Date of Approval: 01/08/2018 Expiration of Approval: 31/07/2033
ADI: 0.1 mg/kg bw/day

ARfD: 0.5 mg/kg bw/day

AOEL: 0.06 mg/kg bw/day

USDA PESTICIDE DATA PROGRAM :

Appleauce: EPA tolerance level: 0.5 [ppm]
Apple: EPA tolerance level: 0.5 [ppm]
Cranberries Frozen: EPA tolerance level: 1.5 [ppm]
Cranberries: EPA tolerance level: 1.5 [ppm]
Cherries: EPA tolerance level: 2 [ppm]
Cucumbers: EPA tolerance level: 0.50 [ppm]
Cherries Frozen: EPA tolerance level: 2 [ppm]
Eggs: EPA tolerance level: 0.04 [ppm]

Green Beans: EPA tolerance level: NT [ppm]
Grapefruit: EPA tolerance level: 0.6 [ppm]
Grapes: EPA tolerance level: 2.0 [ppm]

Lettuce: EPA tolerance level: 30 [ppm]

Milk: EPA tolerance level: 0.02 [ppm]

Oranges: EPA tolerance level: 0.6 [ppm]

Olives Canned: EPA tolerance level: NT [ppm]
Pears: EPA tolerance level: 0.5 [ppm]

Potatoes: EPA tolerance level: 0.04 [ppm]
Spinach: EPA tolerance level: 30 [ppm]
Strawberries: EPA tolerance level: 1.5 [ppm]
Sweet Potatoes: EPA tolerance level: 0.04 [ppm]
Tomatoes Canned: EPA tolerance level: 0.5 [ppm]
Tomatoes: EPA tolerance level: 0.5 [ppm]

RESISTANCE ACTION COMMITTEE (RAC) / CLASSES

RESISTANCE ACTION COMMITTEE (RAC) :
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MoA Code: C

MoA: Respiration

Target Code: C3

Target Site: complex llI: cytochrome bc1 (ubiquinol oxidase) at Qo site (cyt b gene)
Group Name: Qol-fungicides (Quinone outside Inhibitors)

Ref: FRAC Code List ©2020

COMBINATION

COMBINING PARTNER / MIXTURE :

EVERGOL Xtend (+ penflufen) (Bayer CropScience), Fox (+ prothioconazole) (Bayer CropScience), Nativo (+ tebuconazole)
(Bayer CropScience), Prosper EverGol (+ metalaxyl+ penflufen+ clothianidin) (Bayer CropScience), Sphere (+ cyproconazole)
(Bayer CropScience), Stratego (+ propiconazole) (Bayer CropScience)

Absolute (+ tebuconazole) (Bayer CropScience), Adament (+ tebuconazole) (Bayer CropScience), Agora (+ cyproconazole)
(Bayer CropScience), Altus (+ triadimefon) (Bayer CropScience), Broadform (+ fluopyram) (Bayer CropScience), Consist Full
(+ tebuconazole) (Bayer CropScience), Coronet (+ tebuconazole) (Bayer CropScience), Cripton (+ prothioconazole) (Bayer
CropScience), Cripton Pro (+ bixafen + prothioconazole) (Bayer CropScience), Delaro (+ prothioconazole) (Bayer
CropScience), Escolta (+ cyproconazole) (Bayer CropScience), Exteris Stressgard (+ fluopyram) (Bayer CropScience), Flint
Max (+ tebuconazole) (Bayer CropScience), Flint Plus (+ captan) (Bayer CropScience), Flint Star (+ pyrimethanil) (Bayer
CropScience), Fox Xpro (+ bixafen + prothioconazole) (Bayer CropScience), Interface Stressgard (+ iprodione) (Bayer
CropScience), Jaunt (+ fluoxastrobin+ prothioconazole) (Bayer CropScience), Luna Sensation (+ fluopyram) (Bayer
CropScience), Madison (+ prothioconazole) (Bayer CropScience), Mobius (+ prothioconazole) (Bayer CropScience), Mystic (+
pyrimethanil) (Bayer CropScience), Rombus (+ propiconazole) (Bayer CropScience), Sfera (+ cyproconazole) (Bayer
CropScience), Stratego YLD (+ prothioconazole) (Bayer CropScience), Tartan Stressgard (+ triadimefon) (Bayer CropScience),
Trigo (+ triadimefon) (Bayer CropScience), Trilex AL (+ metalaxyl) (Bayer CropScience), Trilex Optimum (+ metalaxyl+ captan)
(Bayer CropScience), Trilex Star (+ thiophanate-methyl+ metalaxyl+ captan) (Bayer CropScience), Zephyr (+ prothioconazole)
(Bayer CropScience), Eclair (+ cymoxanil) (Bayer CropScience)

Al PROCESS

M1~piuvl)

TECHNICAL PURITY (ASPER EP REVIEW REPORT)
975 g/kg

Ref: EU - Pesticides database

IMPURITIES

IMPURITIES
AE 1344136 (max. 4 g/kg).

Ref: EU - Pesticides database

FORMULATION TYPES

SUMMARY FORMULATION TYPES
Flint (Bayer CropScience)

Further products, not always verified by the company. (Names that are a composite of company name and common name,
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and those used only in home and garden outlets, are not listed. Suffixes are omitted if they do not signify a difference in
the a.i. componentsCompass (Bayer CropScience), Consist (Bayer CropScience), Gate (Dolal), Gem (Bayer CropScience),
Rapidox (Agri Sciences), Sphere Max (Bayer CropScience), Swift (Bayer CropScience), Tega (Bayer CropScience), Trilex (Bayer
CropScience), Twist (Bayer CropScience), Zato (Bayer CropScience)

FORMULATION GLOBALLY

Trifloxystrobin: EC, SC, WG, FS

FORMULATIONS/ PREPARATIONS

MANUFACTURERS

Bayer (Flint, Stratego), Manufacturers (Approved Importer for India): : $$

1. M/s Bayer CropScience AG at Muttenz, Switzerland, Through Supplier- Same .(By- M/s Bayer CropScience Pvt. Ltd.,
Mumbai, 96% w/w min. in 388th RC)

2. CAC Nantong,

3. Iprochem,

4. Sunjoy

Ref: :
1. SOURCE OF IMPORT AND LIST OF INDIGENOUS MANUFACTURERS OF INSECTICIDES: As on 29.02.2020 By Central
Insecticide Board and Registration Committee (CIBRC),India

KEY MANUFACTURER / BRAND

Bayer (Flint, Stratego)

ANALYTICAL DATA

ANALYTICAL DATA
Residues Analysis: Residues and metabolites by gc/NPD (Resid. Anal. Methods); see also Pestic. Anal.Man., 2, 180.555

In Sail: In soil by hplc/uv (Environ. Chem. Methods). Methods for the determination of residues are also available from
Bayer CropScience.

TOXICITY(EPA CLASS) :

Toxicity class: WHO (a.i.) Ill (company classification).

TOXICOLOGICAL & ENVIRONMENTAL REVIEWS:
Tox & Environment Reviews Summary of Trifloxystrobin:

Toxicological & environmental reviews JMPR Mtg. (2004), (2012), (2015), (2017); JMPR Evaln. | (2004), (2012), (2015), (2017);
JMPR Evaln. I (2004); EU Rev. Rep. SANCO/4339/2000 (2003); EFSA Jou. 2017, 15(10), 4989; EPA Fact Sheet, Sep. 1999.

EU status (1107/2009): Approved
Legislation (EU) 2018/1060, (EU) 540/2011
EPA registration status Registered - Registration Under Review

Toxicity class: U

MAMMALIAN TOXICOLOGY
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MAMMALIAN - NON-HUMAN ANIMALSTOX :
Ecotoxicology Summary of Trifloxystrobin :

Birds: Acute oral LD50 for bobwhite quail > 2000, mallard ducks >2250 mg/kg. Dietary LC50 for bobwhite quail and mallard
ducks >5050 ppm.

Fish: LC50 (96 h) for rainbow trout 0.015, bluegill sunfish 0.054 mg/I.
Daphnia: LC50 (48 h) 0.016 mg/I.
Algae: EbC50 for Scenedesmus subspicatus 0.0053 mg/I.

Other aquatic spp.: Toxic to aquatic organisms in laboratory tests. but rapid dissipation in biotic environments. Low risk to
aquatic ecosystems has been demonstrated in outdoor mesocosm tests.

Honey Bees: LD50 (oral and contact) >200 Og/bee.
Worms: LC50 (14 d) >1000 mg/kg soil.

Other beneficial spp.: Twist formulation caused 100% mortality to Orius insidiosus nymphs and Aphidius colemani adults
at 250 g a.i./ha. However, field tests indicate low risk in normal use to a wide range of beneficial arthropods, including
predatory mites, ground- and foliage-dwelling predators and parasitic wasps.

Ref: The Pesticide Manual (17th Edition)

ORAL :

GENERIC

CHRONIC:

MITOCHONDRIAL ELECTRON TRANSPORT INHIBITION (MET 1) BY INHIBITION OF UBIQUINOL OXIDASE AT THE QO
(QUINONE OUTSIDE) BINDING SITE ON CYTOCHROME BC1 (COMPLEX Ill).
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MAMMALIAN - HUMAN TOX

SUMMARY OF MAMMALIAN - HUMAN TOX
Mammalian Tox Summary of Trifloxystrobin:

Oral: Acute oral LD50 for rats >5000 mg/kg.

Skin and eye: Acute percutaneous LD50 for rats > 2000 mg/kg. Classified as non-irritating to skin and eyes (rabbits). May
cause sensitisation by skin contact.

Inhalation: LC50 for rats >4650 mg/m3.

NOEL: NOAEL (2 y) for rats 9.8 mg/kg b.w. daily (value used by EU); (2 generation for rats) 3.8 mg/kg b.w. daily (used by US,
JMPR/WHO).

ADI/RfD: (JMPR) 0.04 mg/kg b.w. [2004]; (EC) 0.1 mg/kg b.w. (2003]; (EPA), ARfD 2.5, cRfD 0.038 mg/kg b.w. [2003].

Other: Non-mutagenic, non-teratogenic, non-carcinogenic; no adverse effects on reproduction.

Toxicity class: WHO (a.i.) lll (company classification).

EC classification: R43, N; R50, R53.

Ref. The Pesticide Manual (17th Edition)

ADI - ACCEPTABLE DAILY INTAKE (mg/kg BW PER DAY) :

ADI: 0.1 mg/kg bw/day

ARFD - ACUTE REFERENCE DOSE (mg/kg BW PER DAY) :

ARfD: 0.5 mg/kg bw/day

AOEL - ACCEPTABLE OPERATOR EXPOSURE LEVEL - SYSTEMIC (mg/kg BW PER DAY) :

AOEL : 0.06 mg/kg bw/day

ENVIRONMENTAL FATE

SUMMARY OF ENVIRONMENTAL FATE
Efate Summary of Trifloxystrobin :

Animals: Rapidly absorbed (60% in 48 h) and rapidly and extensively excreted (up to 96% in 48 h) in urine and faeces.
Extensively and rapidly metabolised, by O-demethylation, oxidation and conjugation, and quickly and completely
eliminated from the body.

Plants: Metabolic profile is similar for a range of crops. Based on wheat, apple, cucumber and sugar beet metabolism data,
trifloxystrobin is considered as the residue of concern for food and feed commodities of plant origin.

Soil/Environment: Dissipates rapidly from soil and surface water. Soil DT50 4.2- 9.S d. Koc 1642-3745. No leaching potential.

In water: DT50 0.3- 1 d, OT90 4-8 d.

Ref: The Pesticide Manual (17th Edition)

DISSIPATION STUDIES

APPLICATION RATE (Rate g/ha)

Foliar, 62.5-187.5

GHSPICTOGRAM
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GHSPICTOGRAM

trifloxystrobin( ISO); methyl (E)-methoxyimino-{(E)-a-[1-(a,a,a-trifluoro-m-
tolyl)ethylideneaminooxy]-o-tolyl }acetate

Substance identity Hazard classification & labelling Properties of concern

EC / List no.: 604-237-6
CAS no.: 141517-21-7 Skin sensitising

Mol. formula: Warning! According to the harmonised classification

e A
and labelling (CLP0OO) approved by the European
Union, this substance is very toxic to aquatic life, is very
toxic to aquatic life with long lasting effects and may
cause an allergic skin reaction.

L 4

The InfoCard summarises the non-confidential data on substances as held in the databases of the European Chemicals Agency
(ECHA), including data provided by third parties. The InfoCard is automatically generated. Information requirements under different
legislative frameworks may therefore not be up-to-date or complete. Substance manufacturers and importers are responsible for
consulting official publications. This InfoCard is covered by the ECHA Legal Disclaimer.

CtECHA

EUROPEAN CHEMICALS AGENCY about INFOCARD - Last updated: 03/07/2019

SALESDATA (Sales/ Year ($m.))

SUMMARY SALESDATA (Sales/ Year ($m.))

810

SALESDATA

2017 Global Value ($ m): 640.81
2017 Calculated Globally (based on formulated product) active price ($/kg): 108.97
2017 Global Volume (x1000 kg): 5880.38

PRODUCT TECHNOLOGIES

KEY TECHNOLOGIES

Friedel Crafts Reaction

Halogen exchange

carbonylation

esterification

Methylation with dimethyl-sulphate
Etherification

Oxime formation

SAFETY DATA

FIRE FIGHTING MEASURES

Fire Fighting Measures
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Fire fighting measures list suitable extinguishing techniques, equipment; chemical hazards from fire.

Suitable extinguishing media: Use water spray, alcohol-resistant foam, dry chemical or carbon dioxide.
Sigma-Aldrich; Safety Data Sheet for Trifloxystrobin. Product Number: 46447, Version 5.2 (Revision Date 05/17/2016).
Available from, as of December 20, 2016: http: //www.sigmaaldrich.com/safety-center.html

Advice for firefighters: Wear self-contained breathing apparatus for firefighting if necessary.

Sigma-Aldrich; Safety Data Sheet for Trifloxystrobin. Product Number: 46447, Version 5.2 (Revision Date 05/17/2016).
Available from, as of December 20, 2016: http: //www.sigmaaldrich.com/safety-center.html

PubChem Substance and Compound databases - NCBI (U.S. National Library of Medicine) https:
//pubchem.ncbi.nlm.nih.gov/

ACCIDENTAL RELEASE MEASURES

Accidental Release Measures

Accidental release measures lists emergency procedures; protective equipment; proper methods of containment and
cleanup.

Cleanup Methods

Procedures for cleanup

ACCIDENTAL RELEASE MEASURES: Personal precautions, protective equipment and emergency procedures: Use personal
protective equipment. Avoid dust formation. Avoid breathing vapors, mist or gas. Ensure adequate ventilation. Avoid
breathing dust. Environmental precautions: Prevent further leakage or spillage if safe to do so. Do not let product enter
drains. Discharge into the environment must be avoided. Methods and materials for containment and cleaning up: Pick up
and arrange disposal without creating dust. Sweep up and shovel. Keep in suitable, closed containers for disposal.
Sigma-Aldrich; Safety Data Sheet for Trifloxystrobin. Product Number: 46447, Version 5.2 (Revision Date 05/17/2016).
Available from, as of December 20, 2016: http: //www.sigmaaldrich.com/safety-center.html

If the container is leaking or material spilled for any reason or cause, carefully sweep material into a pile. ... Do not walk
through spilled material. ... In spill or leak incidents, keep unauthorized people away.

Bayer CropScience LP; Product Label for Trifloxystrobin Technical. Accepted by US EPA November 2016. Available from, as
of December 21, 2016: https: //www.epa.gov/

Disposal Methods

Disposal Methods for this chemical

SRP: Recycle any unused portion of the material for its approved use or return it to the manufacturer or supplier. Ultimate
disposal of the chemical must consider: the materials impact on air quality; potential migration in air, soil or water; effects
on animal, aquatic and plant life; and conformance with environmental and public health regulations. If it is possible or
reasonable use an alternative chemical product with less inherent propensity for occupational harm/injury/toxicity or
environmental contamination.

Product: Offer surplus and non-recyclable solutions to a licensed disposal company. Contact a licensed professional waste
disposal service to dispose of this material; Contaminated packaging: Dispose of as unused product.

Sigma-Aldrich; Safety Data Sheet for Trifloxystrobin. Product Number: 46447, Version 5.2 (Revision Date 05/17/2016).
Available from, as of December 20, 2016: http: //www.sigmaaldrich.com/safety-center.html

Wastes resulting from the use of this product may be disposed of on site or at an approved facility.

Bayer CropScience LP; Product Label for Trifloxystrobin Technical. Accepted by US EPA November 2016. Available from, as
of December 21, 2016: https: //www.epa.gov/

Other Preventative Measures

Other information for Preventative Measures

ACCIDENTAL RELEASE MEASURES: Personal precautions, protective equipment and emergency procedures: Use personal
protective equipment. Avoid dust formation. Avoid breathing vapors, mist or gas. Ensure adequate ventilation. Avoid
breathing dust. Environmental precautions: Prevent further leakage or spillage if safe to do so. Do not let product enter
drains. Discharge into the environment must be avoided.

Sigma-Aldrich; Safety Data Sheet for Trifloxystrobin. Product Number: 46447, Version 5.2 (Revision Date 05/17/2016).
Available from, as of December 20, 2016: http: //www.sigmaaldrich.com/safety-center.html

Precautions for safe handling: Avoid contact with skin and eyes. Avoid formation of dust and aerosols. Provide appropriate
exhaust ventilation at places where dust is formed.

Sigma-Aldrich; Safety Data Sheet for Trifloxystrobin. Product Number: 46447, Version 5.2 (Revision Date 05/17/2016).
Available from, as of December 20, 2016: http: //www.sigmaaldrich.com/safety-center.html

Appropriate engineering controls: Handle in accordance with good industrial hygiene and safety practice. Wash hands
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before breaks and at the end of workday.

Sigma-Aldrich; Safety Data Sheet for Trifloxystrobin. Product Number: 46447, Version 5.2 (Revision Date 05/17/2016).
Available from, as of December 20, 2016: http: //www.sigmaaldrich.com/safety-center.html

Gloves must be inspected prior to use. Use proper glove removal technique (without touching gloves outer surface) to
avoid skin contact with this product. Dispose of contaminated gloves after use in accordance with applicable laws and good
laboratory practices. Wash and dry hands.

Sigma-Aldrich; Safety Data Sheet for Trifloxystrobin. Product Number: 46447, Version 5.2 (Revision Date 05/17/2016).
Available from, as of December 20, 2016: http: //www.sigmaaldrich.com/safety-center.html

SRP: Local exhaust ventilation should be applied wherever there is an incidence of point source emissions or dispersion of
regulated contaminants in the work area. Ventilation control of the contaminant as close to its point of generation is both
the most economical and safest method to minimize personnel exposure to airborne contaminants. Ensure that the local
ventilation moves the contaminant away from the worker.

SRP: The scientific literature for the use of contact lenses by industrial workers is inconsistent. The benefits or detrimental
effects of wearing contact lenses depend not only upon the substance, but also on factors including the form of the
substance, characteristics and duration of the exposure, the uses of other eye protection equipment, and the hygiene of
the lenses. However, there may be individual substances whose irritating or corrosive properties are such that the wearing
of contact lenses would be harmful to the eye. In those specific cases, contact lenses should not be worn. In any event, the
usual eye protection equipment should be worn even when contact lenses are in place.

PubChem Substance and Compound databases - NCBI (U.S. National Library of Medicine) https:
//pubchem.ncbi.nlm.nih.gov/

HANDLING AND STORAGE

Handling and Storage

Handling and storage lists precautions for safe handling and storage, including incompatibilities.

Storage Conditions

Information for Storage Conditions

Keep container tightly closed in a dry and well-ventilated place.

Sigma-Aldrich; Safety Data Sheet for Trifloxystrobin. Product Number: 46447, Version 5.2 (Revision Date 05/17/2016).
Available from, as of December 20, 2016: http: //www.sigmaaldrich.com/safety-center.html

Store in a cool, dry place and in such a manner as to prevent cross contamination with other pesticides, fertilizers, food,
and feed. Store in original container and out of the reach of children, preferably in a locked storage area.

Bayer CropScience LP; Product Label for Trifloxystrobin Technical. Accepted by US EPA November 2016. Available from, as
of December 21, 2016: https: //www.epa.gov/

Store in a well-ventilated, secure area out of reach of children and domestic animals. Do not eat, drink, smoke, or apply
cosmetics; wash thoroughly after handling.

Crop Protection Handbook Volume 100, Meister Media Worldwide, Willoughby, OH 2014, p. 593

PubChem Substance and Compound databases - NCBI (U.S. National Library of Medicine) https:
//pubchem.ncbi.nlm.nih.gov/

EXPOSURE CONTROL AND PERSONAL PROTECTION

Exposure Control and Personal Protection

Exposure controls and personal protection list OSHAs Permissible Exposure Limits (PELs); Threshold Limit Values (TLVs);
appropriate engineering controls; personal protective equipment (PPE) and more.

Allowable Tolerances

Allowable Tolerances

Tolerances are established for residues of trifloxystrobin, including its metabolites and degradates, in or on the
commodities in the table below. Compliance with the tolerance levels specified below is to be determined by measuring
only the sum of trifloxystrobin, benzeneacetic acid, (E,E)-a-(methoxyimino)-2-[[[[1-[3-(trifluoromethyl) phenyl]ethylidene]
amino]oxy]methyl]-, methyl ester, and the free form of its acid metabolite CGA-321113, (E,E)-methoxyimino-[2-[1-(3-
trifluoromethyl-phenyl)-ethylideneaminooxymethyl]-phenyl]acetic acid, calculated as the stoichiometric equivalent of
trifloxystrobin, in or on the commodity.

Commaodity

Parts per million
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Alfalfa, forage 0.01

Alfalfa, hay 0.01

Almond, hulls 9.0

Apple, wet pomace 5.0

Artichoke, globe 1.0

Asparagus 0.07

Banana (There are no USA registrations as of September 27, 1999 for use on banana.) 0.10
Barley, grain 0.05

Barley, hay 0.3

Barley, straw 5.0

Beet, sugar, dried pulp 0.4

Beet, sugar, molasses 0.2

Beet, sugar, roots 0.1

Beet, sugar, tops 4.0

Berry, low growing subgroup 13-07G 1.5
Brassica, head and stem, subgroup 5A 2.0
Brassica, leafy greens, subgroup 5B 30
Canistel 0.7

Cattle, fat 0.1

Cattle, meat 0.1

Cattle, meat byproducts 0.1

Citrus, dried pulp 1.0

Citrus, oil 38

Coffee, green bean (There are no USA registrations as of January 18, 2012 for use on coffee, green bean.) 0.02
Corn, field, forage 8.0

Corn, field, grain 0.05

Corn, field, stover 7

Corn, field, refined oil 0.1

Corn, pop, grain 0.05

Corn, pop, stover 7

Corn, sweet, cannery waste 0.6

Corn, sweet, forage 7.0

Corn, sweet, kernel plus cob with husks removed 0.04
Corn, sweet, stover 4.0

Cotton, gin byproducts 3.0

Cottonseed subgroup 20C 0.50

Dill, seed 30

Egg 0.04

Fruit, citrus, group 10 0.6

Fruit, pome 0.5

Fruit, small vine climbing, except fuzzy kiwifruit, subgroup 13-07F 2.0
Fruit, stone, group 12 2

Goat, fat 0.1

Goat, meat 0.1

Goat, meat byproducts 0.1

Grain, aspirated fractions 5.0

Grape, raisin 5.0

Grass, forage 12

Grass, hay 17

Herbs, subgroup 19A 200

Hog, fat 0.05

Hog, meat 0.05

Hog, meat byproducts 0.05

Hop, dried cones 11.0

Horse, fat 0.1
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Horse, meat 0.1

Horse, meat byproducts 0.1

Leaf petioles subgroup 4B 9.0
Leafy greens, subgroup 4A 30
Mango 0.7

Milk 0.02

Nut, tree, group 14 0.04

Oat, forage 0.3

Oat, grain 0.05

Oat, hay 0.3

Oat, straw 5.0

Papaya 0.7

Pea, dry, seed 0.06

Pea, field, hay 15

Pea, field, vines 4

Peanut, hay 4.0

Peanut 0.05

Pistachio 0.04

Poultry, fat 0.04

Poultry, meat 0.04

Poultry, meat byproducts 0.04
Radish, tops 10

Rice, grain 3.5

Rice, hulls 8

Sapodilla 0.7

Sapote, black 0.7

Sapote, mamey 0.7

Sheep, fat 0.1

Sheep, meat 0.1

Sheep, meat byproducts 0.1
Soybean, forage 10.0

Soybean, hay 25.0

Soybean, seed 0.08

Star apple 0.7

Vegetable, cucurbit, group 9 0.50
Vegetable, fruiting 0.5

Vegetable, root, except sugar beet, subgroup 1B 0.1
Vegetable, tuberous and corm, subgroup 1C 0.04
Wheat, bran 0.15

Wheat, forage 0.3

Wheat, grain 0.05

Wheat, hay 0.2

Wheat, straw 5.0

40 CFR 180.555(a) (USEPA); U.S. National Archives and Records Administrations Electronic Code of Federal Regulations.
Available from, as of December 6, 2016: http: //www.ecfr.gov

Protective Equipment and Clothing

Protective Equipment and Clothing

Eye/face protection: Face shield and safety glasses. Use equipment for eye protection tested and approved under
appropriate government standards such as NIOSH (US) or EN 166(EU).

Sigma-Aldrich; Safety Data Sheet for Trifloxystrobin. Product Number: 46447, Version 5.2 (Revision Date 05/17/2016).
Available from, as of December 20, 2016: http: //www.sigmaaldrich.com/safety-center.html

Skin protection: Handle with gloves.

Sigma-Aldrich; Safety Data Sheet for Trifloxystrobin. Product Number: 46447, Version 5.2 (Revision Date 05/17/2016).
Available from, as of December 20, 2016: http: //www.sigmaaldrich.com/safety-center.html

Body Protection: Complete suit protecting against chemicals. The type of protective equipment must be selected according
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to the concentration and amount of the dangerous substance at the specific workplace.

Sigma-Aldrich; Safety Data Sheet for Trifloxystrobin. Product Number: 46447, Version 5.2 (Revision Date 05/17/2016).
Available from, as of December 20, 2016: http: //www.sigmaaldrich.com/safety-center.html

Respiratory protection: For nuisance exposures use type P95 (US) or type P1 (EU EN 143) particle respirator. For higher
level protection use type OV/AG/P99 (US) or type ABEK-P2 (EU EN 143) respirator cartridges. Use respirators and
components tested and approved under appropriate government standards such as NIOSH (US) or CEN (EU).
Sigma-Aldrich; Safety Data Sheet for Trifloxystrobin. Product Number: 46447, Version 5.2 (Revision Date 05/17/2016).
Available from, as of December 20, 2016: http: //www.sigmaaldrich.com/safety-center.html

Protective clothing: Long-sleeved shirt and long pants. Shoes plus socks. Waterproof gloves.

Crop Protection Handbook Volume 100, Meister Media Worldwide, Willoughby, OH 2014, p. 593

EC CLASSIFICATION

EC classification: R43, N; R50, R53.

LITERATURE REFERENCE

INFORMATION SOURCE (S)

[11 Alan wood (http: //www.alanwood.net/pesticides/)

[2] Pesticide Manual http:
//tsime.uz.ac.zw/claroline/backends/download.php?url=L1BNMTYtc3VwcGxIbWVudGFyeS1CQ1BDLNBkZg%3D%3D&cidReq=
MCP508)

[3]1 HRAC / FRAC / IRAC (https: //www.hracglobal.com / https: //www.frac.info / https: //www.irac-online.org)

[4] United States Environmental Protection Agency (US EPA) https: //www.epa.gov/

[5] CIBRC (GOVERNMENT OF INDIA MINISTRY OF AGRICULTURE & FARMERS WELFARE) http: //ppgs.gov.in/divisions/cib-
rc/news-update

[6] PubChem Substance and Compound databases - NCBI (U.S. National Library of Medicine) https:
//pubchem.ncbi.nlm.nih.gov/

[71 UNITED STATES PATENT AND TRADEMARK OFFICE (uspto) https: //www.uspto.gov/

[8] J-PlatPat : Japan platform for patent information https: //www.j-platpat.inpit.go.jp/

[9] inPASS (Indian Patent Advanced Search System): Indian platform for patent information https:
/lipindiaservices.gov.in/PublicSearch/

[10] Pesticide Properties Data Base (PPDB) https: //sitem.herts.ac.uk/aeru/ppdb/en/atoz.htm

[11] European chemical agency (ECHA) https: //echa.europa.eu/

[12] Espacenet : European Patent Office platform for patent information https: //worldwide.espacenet.com/?locale=en_EP
[13] Toxnet Toxicology data network https: //toxnet.nlm.nih.gov/cgi-bin/sis/search2/r?dbs+hsdb: @term+@rn+@rel+93-71-0

GLOBAL SCIENTIFIC DOCUMENT ARCHIVAL (GSDA): REGULATORY & IP
DOCUMENT ARCHIVAL

REGULATORY & IPDOCUMENT ARCHIVE

https://patentscope.wipo.int/search/en/result.jsf?inchikey=ONCZDRURRATYFI-TVJDWZFNSA-N
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ROUTE OF SYNTHESIS

Trifloxystrobin Commercial Route of Synthesis - Trifloxystrobin
CAS RN: 141517-21-7
GBRN: 504
Commercial Route of Synthesis is selected based on following factors I}Qere‘;e"lcey gz{:‘::‘;cey
oute-

1. Number of available suppliers of key starting material (KSM)
2. Number of Chinese patent filers on the similar route

3. % Yield of final product
Route-1
HC a

A\

o

V.
\

T
o
&

(E)methyl 2-(2-
(chloromethyl)phenyl)-2-
(methoxyimino)acetate
CAS RN: 189813-454

1. Method for synthesizing trifloxystrobin
Assignee: Jiangsu Changqing Agrochemical
Co., Ltd., China

China, CN105294490 B 2016-02-03
Application Date: 2015-09-10

Reagent : Potassium hydroxide

Solvent : Dimethylformamide

Conditions: 2 stages

2. Process for preparation of trifloxystrobin
Assignee: Yueyang Dipu Chernical
Technology Co., Ltd., China

China, CN101941921 B 2011-01-12
Application Date: 2010-09-03

Reagent : Potassium carbonate

Solvent : Dimethyl sulfoxide

Conditions: rt; rt ? 65 °C; 60 - 65 °C

3. Synthesis of trifloxystrobin

By: Lu, Cuijun; et al

1. Process for synthesis of Trifloxystrobin
A : Jiangsu Sev tinent Green Chemical Co., Ltd., China
China, CN103524379 B 2014-01-22
Application Date: 2013-10-23

Reagent : Potassium carbonate

Selvent : Xylene, Toluene

Conditions: 2 stages

2. A novel process for the preparation of trifloxystrobin
By: Gujral, Ajit Singh; et al

India, IN2015MU03957 A 2017-11-10
Reagent: Potassium carbonate

Solvent: MIBK

Conditions: 12h,rt? 115 °C

3. Synthesis process of trifloxystr obin

By: Chen, Wei; et al

Huaxue Yanjiu (2014), 25(1), 16-19
Reagent: Sodium hydride

Solvent: Dimethylformamide

Conditions: 2 stages

4. Synthesis of trifloxystrobin

By: Chai, Bing; et al

Nongyao (2013), 52(4), 258-250, 262

t: Sodium hydride

Route 2 Nongyao (2011), 50(3), 187-191, 212
€, Br Reagent : Sodium methoxide
\ Solvent : Dimethylformamide
/0 Conditions: 2 stages
N
\ F
0
(Eitky K o F
F 0—CH,
N Chs
o ety 22 @ =
| o methoxylmmoa:etate ' C‘HS N
OH CASRN: 133409-72-0 s
1-[3-
(Trifluorom ethyl)phenyl Jeth Route-3 CHs
anoneoxime 4
CAS RN: 226951-26-4 methyl (22)-2-methozxyimino-2-[2-{[[(Z)-113
LN (trifl noromethyl)phenylJethyliden eam ino]osym ethy
o 0 1]phenyl Jacetate
‘ TRIFLOXYSTROBIN
Br CH; CAS RN: 141517-21-7
(B)-mothyl 2-((2- 3
(s oot AHEEED References:
CASRN: 1462379-22-3 Route-4

Route-4
[
N CH,
[ = o ;
CH.
(‘:H3 \\s/ :
Y

Methyl (E)-a- (methoxyxmmo) R
[[(methylsuifonyl)oxy nethyl
CASRN: 1542225-159

Method for preparing trifloxystrobin
Assignee: Jiangsu Sevencontinent Green
Chemical Co., Ltd., China

China, CN103524378 B 2014-01-22
Application Date: 2013-10-23

Reagent : Sodium methoxide

Solvent : DimethyIformamide
Conditions: 2 h, 20 °C

Solvent: Dimethylformamide

Conditions: 2 stages

5. Synthesis of (E)——(methoxylmmo) 2- [[[(E) [1-[3-
(trifluor omethyl)phenyl]ethyli ]oxy]methyl[benz
methyl ester (trifloxystrobin)

By: Zhang, Ronghua; et al

Nongyao (2007), 46(1), 29-30, 35

Reagent: Sodium methoxide

Solvent: Dimethylformamide

Conditions: 2 stages

6. Method for preparation of trifloxystrobin and intermediate thereof
Assignee: Hunan University, China

China, CN108863845 A 2018-11-23

Application Date: 2018-08-21

Reagent: Sodium methoxide

Solvent: Dimethylformamide

Conditions: 2 stages

7. A method for preparing Trifloxystrobin

Assignee: Jingbo Agrochemical Science and Technology Co., Ltd., China
China, CN103787916 B 2014-05-14

Application Date: 2014-01-15

Reagent : Potassium hydroxide

Catalysts : Tetrabutylammonium bromide

Solvent : Toluene, Water

Conditions: 2 stages

tic acid

References:

Route-3

1. An improved process for the synthesis of strobilurin fungicides
viz trifloxystrobin and kresoxim-methyl

Assignee: RALLIS INDIA LTD

W02013144924 A1 2013-10-03

Application Date: 2013-03-30

Reagent : Potassium carbonate

Solvent : Methyl isobutyl ketone

Conditions: rt; 12h, rt 2 115 °C

© Copyright 2023 by ChemRobotics Pvt. Ltd.
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Trifloxystrobin

CHEM

Resencs, GBRIN: 12280

TRRN: 2481

Reaction 1

C/i Cl
AN
cl

1(trichl oromethyl)benzene
CAS RN: 98-07-7

Reaction 2

CH3
CH»
+ i
CH->

dlmelhyl oxal ate
CAS RN: 553-90-2

toluene
CAS RN: 108-883

Reaction 3

asule

(2-bromophenyljm cthanol
CAS RN: 18982-54-2

Reaction 4
CH»

CH4

o

methyl 2-ox0-2-0-tolylacetate

CAS RN: 34966-54-6

chlorine

CAS RN: 141517-21-7

chlorine-fluorine
exchange reaction

3. 4-dihydro-2H-pyran
CASRN: 110-87-2

Route of Synthesis - Trifloxystrobin

C

(trifluoromethyl)benzene

AS RN: 98-08-8 o

acetyl chloride
CAS RN: 75365

CHa o CH

carbonyl addition

butyl lithium @
CAS RN: 109-72-8 il A D nibETmis

CAS RN: 34966-54-6

hydroxyl group protection Q 4@
(o} Br

2-(2-bromobenzyloxy)-34-dihydro-2H-

CAS RN: 7782-50-5

side chain chlorination

Cl

methyl 2-(2-(chloromethvl)phenvl)-2-
oxoacetate

CAS RN: 130400-95-8

Final reaction

TH
F\C e
= | -+

CH»
(@)-1-G-(wiflucromethyl Jphenyl)ethan-1-

one oxime
CAS RN: 99705-50-7

/ o
CHa
o N

pyran
o
o

CEE o
o o
methyl 2-ox0-2-(2-((tetrahydro-2H-
pyran-2-yloxy)methyl)phenyl)acetate
chlorination thionyl chloride

CAS RN: 7719-09-7
o CHa
o
o
cl
o CHa
o
condensation
o
methyl 2-(2-(chlorom ethyl)phenyl)-2-
oxoacetate
CAS RN: 130490-95-8
methylation
B B —
dimethylsulphate

CAS RN: 77-78-1

TRIFLOXYST ROBIN

c/F . Friedel crefts acylatim:L F\
N cl CH. F
F F

]

1-(3~(triflucromethyl)phenyl)cthanone
CASRN: 349-76-8

condensatio
hvdroxylamine n imine
CAS RN: 7803-49-8 formation
C‘)H
F\c N
F/‘
CHe

(Z)-1+(3-(trifluoromethvl )phenvl)ethan-
1-one oxime

CAS RN: 99705-50-7

magnesinm
CAS RN: 7439-95-4 e
dimethyl oxalate

CAS RN: 553-90-2 o
—

grignard reaction

CHa

methyl 2-ox0-2(2((tetrahydro-2H-
pyran-2-yloxy)methylphenylacetate

methyl (Z)-2-ox0-2-(2-((((1-3-
(rifluoromethyl)phenyljethyli dene)amino)oxy)met
hyljphenyDacetate
PubChem CID: 141391088

HO—NHZ

hy 5 condensation
CASRI\ ;’031‘3’2"33 o | oxime formation
o
F. F N
TS Ho~ ?
CHa
o
|
=N
CHa
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Trifloxystrabin

CAS RN: 141517-21-7
GBRN: 504

TRRN: 16144

Commercial Route of Synthesis is selected based on following lactors
1. Number of available suppliers of key starting material (KSM)

2. Number of Chinese patent filers on the similar route

3. % Yield of final product

CH; Br CH;
/ /
CH; O 0
b,
0 N
Step 1 Y/
\ — +
N 0
/
H,C—0 H;C—0

Benzeneacetic acid, a-{methoxyimino)-
2-methyl-, methyl ester, (E)- (ZCT)
CASRN: 120974-97-2

(E) Methyl 2-(methexyiming)-2-{2-
{bromom ethylphenyl Jacetate
CAS RIV: 133409-72-0

Reference(s):

1.Method for preparation of trifloxystrobin and intermediate thereof
By: Hu, Aixi; et al China, CN108863845A 2018-11-23
Assignee:Hunan University, China

Reaction Summary:

1.1 Reagents: 1,3-Dibromo-5,5-dimethy lhy dantoin

Catalysts: Azobisisobutyronitrile

Solvents: 1,2-Dichloroethane ; 5 h, 80 °C

2.1 Reagents: Sodium methoxide

Solvents: DimethyIformarmide ; 15 min, tt; 1t 5 °C

2.25h, 1t

2.Process for preparation of trifloxystrobin

By: Zhang, Ronghua; et al China, CN1793115A 2006-06-28
Assignee:Shanghai Tongna Environment Protection Technology Co., Ltd., China
Reaction Summary:

1.1 Reagents: Benzoyl peroxide , N-Bromosuccinimide

Solvents: Carbon tetrachloride

2.1 Reagents: Sodium methoxide

Solvents: Tetrahydrofuran ; rt; 1 h, heated

2.2 Solvents: Dimethylformamide ; heated

3.Process for preparation of trifloxystrobin

By: Ni, Yuebiao; et al China, CN101941921A 2011-01-12
Assignee:Yueyang Dipu Chemical Technology Co., Ltd., China
Reaction Summary:

1.1 Reagents: Chlorine

Solvents: 1,2-Dichloroethane ; rt 65 °C; 60 - 65 °C

2.1 Reagents: Potassium carbonate

Solvents: Dimethyl sulfoxide ; 1t; 1t 65 °C; 60 - 65 °C

Commercial Route of Synthesis -
Trifloxystrobin

N
7 on

F CHs

m-(Trifluoromethyl)acetophenone oxime

CASRN: 35705-50-7

Step 2
0 N—0
g\
CHj
F HC—0
F
F
N—0
7

CH,

methyl (&)-2-(methoxyimine)-2-(2-(((((F)-1-(3-
(trifluoromethyl)phenyliethylidene)amine) oxy)met
hyl)phenyl)acetate
Trifloxystrobin
CAS BN: 141517-21-7

@ Copyright 2023 by ChemR ohotics Pvt. Ltd.
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BLOCK 1

F

CASRN:226551-26-4

TRIFLOXYSTROBIN
CASRN:141517-21-7

cs BRI :12280

Commercial Route of Synthesisis selected hased on following factors
1. Numbher of availahle suppliers of key starting material (KSV)

2. Number of Chinese patent filers on the similar route

3. % Yield of final product

BLOCK?2

Route 1

—0

(E)-methyl 2-(2-(chloremethyl) phenyl)-2-
methoxyiminoacetate
CASRN:189813-45-4

Route2 0
Br / —_———— |
"\
N
0
—0
(E)-methyl 2-(2-(bromomethylphenyl)-2-
methoxyiminoacetate
CASRN:133408-72-0
Route 3
0
0
~ S//‘
| Pas
0 0.
\\N L \
o]
2-(1B)-

(methoxycarbonyl){m ethoxyimino)
methyl}benzyl methanesulfonate
CASRN:1542225-15-9

Route 3

Reference(s):

Method for preparing trifloxystrohin

By: He, Vongli; et al, China, CN103524378A 2014-01-22
Assignee:Jiangsu Sevencontinent Green Chemical Co., Ltd., China
Reaction Summary:

Yield:85%

1.1 Reagents: Sodium methozide

Solvents: Dimethylformamide ; 2h, 20 °C

Commercial Route of Synthesis - TRIFLOXYSTROBIN

Route 1

Reference(s):

1.Method for synthesizing trifloxystrobin
By: Lv, Liangzhong; et al, China, CIN1052944904 2016-02-03
Assignee:Jiangsu Changging Agrochemical Co., Ltd., China
Reaction Summary:

Yield:91%

1.1 Reagents: Potassium hydrozide

Zolvents: Dimethylformamide ; 1t; 10 min, cooled

125h, 1t

2.Process for preparation of trifloxystrobin

Ey: M, Tuebiao; etal, China, CIV1019419214A 2011-01-12
Assignee: Yueyang Dipu Chemical Technology Co., Ltd., China
Reaction Summary:

Yield:74%

1.1 Reagents: Potassium carbonate

Trifloxystrobin
CASRN:141517-21-7

Route 2

Reference(s):

1 Process for synthesis of Trifloxystrobin

By: He, Yongli; et al, Chuna, CIN103524379A 2014-01-22

Assi Jiangsu Sev i Green Chemical Co., Ltd., China
Reaction Summary:

Yield:90%

1.1 Reagents: Potassium carbonate

Solvents: Xylene ; 1t reflux; 4 h, refluz

1.2 Solwents: Toluene;, 0.5k, 1, 3h, 30 °C

2.A novel process for the preparation of trifloxystr obin

By: Gujral, Ajit Singh; et al, India, IN2015MU03957A 2017-11-10
Assignee:GSP Crop Science Pvt. Ltd., India

Reaction Summary:

Yield:85%

1.1 Reagents: Potassium carbonate

Solwents: Iethyl isobutyl ketone ; 12h, rt 115 °C

3.4 novel process for the preparation of trifloxystr abin

By Gujral, Ajit Singh; et al, World Intellectual Property Organization, WO20170857d7A2 2017-05-26
Assignee:GSP Crop Science Pvt. Ltd., India

Reaction Summary:

Yield:85%

1.1 Reagents: Potassium carbonat

e
‘olrents Methylisobutslketone L 2 h rt 115 °C

© Copyright 2021 by ChemRobotics Pvt. Ltd.
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Trifloxystrobin Chinese Patent Route - Trifloxystrobin
CAS RN: 141517-21-7

CHEM GBRN: 504;12280
ROBOTICS, TRRN: 23465

/CH3
CH; O
CH3 HO\ CHz HO ®
N 0 @ \ °
(E) @
4 — ® +  me /\5/ o - N
N N N
——N Na N——0OH (1] /
Benzeneacetonitrile, a- Benzeneacetic acid, a-(hydrozyimino)- Dimethyl sulfate HL—0
(hydécz{ér%o%—;{ﬁztg% i,_%aE)* 2-m Eggls—ﬁoNd%rgﬁa?lzélgi) ,2(aE)— CASRN: 77-78-1 Benzeneacetic acid, a-(methozyimino)-

2-methyl-, methyl ester, (aE)-
CAS RIN: 120574-97-2

o

References:

1. Synthesis method of intermediate for preparing trifloxystrobin

By: Cai, Fanping; et al

China, CN111807990 A 2020-10-23

Assignee: Fuxin Fulongbao Pharmaceutical Technology Co., Ltd., China
Reaction Summary:

1.1 Reagents: Sodium hydroxide F 0 lu
Solvents: Methanol, Water; rt to reflux; 6 h, reflux to 106 °C; 106 °C to 0 °C Ty o :
2.1 Solvents: Dimethylformamide; 45 min, -10 °C; 2 h, -10 °C; -10 °Cto 0 °C; F ‘

2h, 0°C F CHs CHa

2.2 Reagents: Hydrochloric acid methyl (£)-2-(methoxyimine)-2-(2-(((((H)-1-(3-

Solvents: Water; pH 7

{trifluoromethyliphenyliethylidene)aminolexy)methyl)phenyliacetate
Trifloxystrobin
CAS RN: 141517-21-7

© Copyright 2023 by ChemRohotics Pvt. Ltd.
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Kresoxim - -methy 1l and Trifloxy strobin

CASRIN: 143320-282-0, 141517-21-7
GRRIT: S03:. 501

=~
ROBSTICS

ey Starting MMiaterial (FSHM) —IKresoxin-—mmethyl and Trifloxy ste olbim
H
Schem e 1 e
]
Step-1 s
]
e \\\\
—Methylphenylacetonltrllc (E-Z-thy droxyiminel-Z -
CAS RN Z547-61-7 tolylacetonitrile
CAas FEZFO-23-7
Step-=
Ho
(=)
. —_—
T es oxina naethy
Trifloxy stz obimm e —————
-
=1
- e Meﬂt\ylphenylglyoxylxc 2ci <l
Reaction Summary: s BRI 7162 500
1.1 Reagents: Sodivm methozxide
Seolwents: Ifethanol; rt 0.5 h, rt; rt to <0 =C
1.2 Reagents: tert-Butyl nitrite: 1 h. 40 2. 3 h, <40 =
1.% Reagents: Hy drochloric acid
Solwvents: Water. pEL 7. 40 e
2.1 Catalysts: Sulfuric aci
Selwents: Water: 1 h, 100 °c Sh. 100 °C te 120 °C
Scheme 2
N\\\ Hio,
=1
/ =1 cl / \\
HO —1 p o S b=y
“4-Thlere-a-thy droxyiminelbenzencacetonitril e . .
“-Thlorephenyleglwoxylic acid
(S IS AT SIS e CAS RTT FOS9_=S8-9
Reaction Summ ary:
1.1 Tatalwsts: Sulfuric aci
Seolvents: Water. 1 h. oo S F kR, 100 2
Wield: 96 %0
Scheme 3
r (=1
N =
/ T i
HO—— o
A -Fluoro-a— l-Fluorophenyloxolacetc acid
thydroxyiminolbenzencacet onitril e TS RIY 2251765
CAS RN 94593856
Reaction Summm ary:
1.1 Tatalwsts: Sulfuric acid
Seolvents: Water: 1 h. 100 =C: & h, 100 =
Aield: 9SG
Scheme &
~ (=
=13 S
— [

HO ———
=1 -B —E— <r- i 1= t itril 4 Bromo-a-oxobenzencacetic aci o
T oo —a (}&soxyxrglgfgz‘??;?neace —nitrile e e

Heaction Sumna ars:
1.1 Catalwsts: Sulfuric acid

Solvents: WWater:, 1 h, 100
Xield: 93 %o

=L s h, 100 S

Scheme S
N\\ Ho
/ \\ -
HoO—— 1 _— =
EBenzencacetonitrile, A-cthyl-a-(hy droxyimino)— i —=e
CAS RIT 25745734567 R o
Reacton Summ ary:
1.1 Tatalwsts: Sulfuric aci
Solvents: Water: 1 h. 100 ST S h, 100 2O te 120 2O
ield: 90%
Scheme 6
- (=]
// oH
—— O =
S - A-¢1-PAdcthyl ethwll -a-oxobenzencacet c acid
Eenzeneacetonitrile, a-Chydrosxyiminoli- s AT Sl oD e
< -Cl-methylethyli-
CAS RTT 2574573-47-8
Reacton Summmary:
1.1 Catalwsts: Sulfuric aci <
Solvents: Water . 1 h, 100 2 S h, 100 °C to 120 =C
Yield: 33%0
HiC

Scheme 7
™l
s
“4-01.1-Dimmethyl cthyl)-a-

HO——rd
41,1 -Dimethylethwll-=a— 3
(thydroxywiminoelbenzeneacetonitril e oxcbenzencacetic acid
CASRIT Fe104-1=5"7 CAS RN FO0S9-90-3

Reaction Summary:
1.1 TCatalysts: Sulfuric aci <

Solvents: Water o 1 h, 100 =2, S h, 100 T to 120
Aield: SO%o

References:

1. Green preparation of acetophenone acid and its application as chemical synthesis intermediate
By: Zhang, Rong; ot

China, CIN112142587 A 2020-12-29

Assienee: Changsha Jiagiac Biotechnolozy To., Ltd., China
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ROS-7

Trifloxystrobin
CAS RN: 141517-21-7

I|EH
ROBSTIES, ~HRN: 504;12280

Sodium cyanide
2-Methylbenzoyl chloride CAS BRIV 143-33-9
CASRN 233-88-0

2-Methylbenzoic acid
CASRN 118-50-1

/ N
0 o 4
— OH Step 3
Syl Step-2 s
e + Hat =N —
IMethanel
HO Cl 0 CAS RN 67-56-1

2-Methyl-a-oxobenzeneacetonitrile

Route of Synthesis - Trifloxystrobin

Idethyl 2—methy1 -a-oxobenzeneacetate

CASRN 34566-34-6

CAS RN 5355-73-7

\0
: /
\

\ Step-6 o
N e
/ + o
Ifethanol
\ CAS RN 67-56-1 0

(E)-2-methoxyimine-2-o-tolylacetic acid
CAS RN 1462375-43-6

(E)-methyl 2-methezyimine-2-e-tolylacetate
CASRN 120574-97-2

Step-7

E
)K/ 7
N =
| E  Step-8
—
OH

Iethyl (2E)-2-[ Ethanone, 1-[3-
(bromomethyl)phenyl]methoxy]nmno]a: etate ftrifluor omethyl i - o
vl)phenyl]-, ozime
CAS RN 1462379-32-3 CAS RN 35705-50-7

References:

1. An improved process for the synthesis of strobilurin fungicides viz trifloxystr obin and kresoxim-methyl
By: Kamara), Pasumpon, et al

World Intellectual Property Organization, Wi2013144924 Al 2013-10-03

Assignee: Rallis India Ltd., India

Reaction Summary:

1.1 Reagents: Thionyl chleride

Catalysts: Dim ethyl form ami de

Selvents: Jylene; rt; 1h, 50°C

2.1 Catalysts: Tetrabutylammonium bromide

Selvents: Xylene, Water, < 20 °C; 2h, rt

3.1 Reagents: Hydrochloric acid, 1h, -5 -0 °C

3.2 Reagents: Hydrochloric acid

Selvents: Methanel; 6h, -5-0°C; 15-20°C, 20 °Cto 45 °C
3.3 Reagents: Sulfunc acid

Solvents: Water; 3h, 40 - 45 °C

3.4 Sclvents: Methanol; 5h, 60 - §5 °C, 65 °C to 40 °C

3.5 Solvents: Water; 10 min, 40 °C

4.1 Reagents: Methyl 2-methylbenzoate, Sodium hy droxi de
Catalysts: Tetrabutylammonivm bromide

Selvents: Water, 2 h, 45 °C

5.1 Selvents: Water, 1h, rt

5.2 Solvents: Dichloromethane, 2 b, rt

5.3 Reagents: Hydrochloric acid

Selvents: Water; 10 min, rt

6.1 Reagents: Thionyl chlornide, (aZ)-a-(Methoxyimino)-2-methylbenzeneacetic acid
Catalysts: Dim ethylformamide; it; 8h, 40 - 45 °C

6.2 Solvents: Methanol, 1h, 60 - 65 °C

7.1 Eeagents: M-Brom osuccinimi de

Catalysts: Azobisisobutyronitrile

Solvents: Acetonitrile; & h, t to 60 °C

8.1 Reagents: Potassium carbonate

Solvents: Methyl 1sobutyl ketone, 12 b, 1t to 115 °C

Step-4

H

Step-3 / \NH

e 2
O-Methylhy drozylamine

hydrochloride
CAS RN 593-56-6

2-Methyl-a-ox obenz&nsac etic acid
CASERN 150781-72-3

N
o T

F

Benzeneacetic acid, a-(methoxyimino)-2-[[[1-[3-
(trifluoromethyl)phenyl]ethylidene Jamino]oxy Imethyl]-, methyl ester, (EE)

CAS RN 141517-21-7
Trifloxystrobin
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ROS-8

Trifloxystrobin
CAS RN: 141517-21-7

I|EH
ROBSTIES, ~HRN: 504;12280

Route of Synthesis - Trifloxystrobin

0
Q 0 /// — OH Step-3
Step-1 Step 5 E—
— + Hat C=N
Idethanel o
HO Cl CAS RN 67-56-1
Sodium cyanide 0

2-Methylbenzoic acid 2 Methylbenzoyl chloride CASRN143-33-9 Iethyl 2-methyl-a-oxobenzeneacetate

CASRN 118-80-1 CASRN 933-38-0 2-Methyl-a-oxobenzeneacetonitrile CAS RN 34%66-54-6

CAS RN 5355-73-7

\ \0

0

Step-4

H
o s PN o
NH,
—_OH O-Methylhydrozylamine
hydrochloride
CAS RN 593-56-6
Iethanol

CAS RN 67-56-1
CAS RN 146237543-6

Step-6

0/ )'k/ A,é
{ |  Step
/

Methyl (2E3-2-[[[2-
(brom omethyl)phenyl Imethoxy Jimino] acetate
\ CAS RN 1462379-32-3

(E)-methyl 2-methoxyimine-2-o-tolylacetats
CAS RN 120574-97-2

References:

1. An improved process for the synthesis of strobilurin fungicides viz trifloxystrobin and kresoxim-methyl
By: Eamaraj, Fasumpon, et al

India, IIN2012MU00942 A 2013-12-06

Assignee: Rallis India Ltd., India

Reaction Summary:

1.1 Reagents: Thionyl chloride

Solvents: Dimethylformamide, Jylene, rt; 1 h, 50 *C
2.1 Reagents: Tetrabutylamm onium bromide

Solvents: Xylene, Water; < 20 °C; 2h, rt

3.1 Eeagents: Hydrochloric acid; 6h, 15-20°C

32 Eeagents: Sulfuric acid; 3h,40-45°C, 5h, 60 - 65 °C
4.1 Eeagents: Methyl 2-methylbenzoate , Sodium hydrozide, Tetrabutvlammenium bromide
Solvents: Water, 2 h, 45 °C

5.1 Solvents: Water; 1h, rt

5.2 Solvents: Dichloremethane; 2 h, rt

5.3 Eeagents: Hydrochlonic acid

Solvents: Water, 10 min, rt

6.1 Eeagents: Thienyl chloride

Solvents: Dimethylformamide; rt, 8 h, 40 - 45 °C
6.21h,60-65°C

7.1 Eeagents: N-BEromosuc cinimide

Catalysts: Azobisizobutyronitrile

Solvents: Acetonitnle; & h, rito 60 °C

8.1 Eeagents: Potassium carbonate

Solvents: Methyl isobutyl ketone; rt; 12h, 1t to 115 °C

2 eth 2-a-tolylacet d Z-Msthyl-a-axobenz&nsacshc acid
(-2 methoxyn'nmo Z2-a-tolylacetic acid (B)- m%;g%?zwi;?;g;ge i el

CASEN 150781-72-3

ol

Ethanone, 1]
(mﬂuoromethyl)phenyl] OEIMmE
CAS RV 38705-50-7

Step-8

F

Benzeneacetic acid, a-{methoxyimino)-2-[[[[1-[3-
(triflucromethyliphenyl Jethvli denelaminojoxy Jmethyl]-, methyl ester, (E.E)
CAS RN 141517-21-7
Trifloxystrobin
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Trifloxystrobin
CASRN: 141517-21-7

IlEH
RoBSTIES, SBRN: 504:12280

//N

+
v OH
0 Sodium cyanide
CAS RIV 143-33-8
2-Methylbenzaldehyde

CASRI 525-20-4 CAS RN 8558%-34-0

0
o /
Step-5 \
3 n - —oH
7 * o
0 Methanol
\ CAS RN 67-56-1 0

(E)-2-methozyimino-2-o-tolylacetic acid
CAS RN 1462379-43-6

(Fi-methyl 2-methoxyimino-Z-a-tolylacetats
CAS RN 120874-97-2

Step-6

0

F
0 7 o N

‘ + | E Step-7

Ethanene, 13-
(triflucromethylphenyl]-, oxime
CAS RN 93705-50-7

Methyl (ZE)-2-[[[2-
(brom omethyl )phenyl jmethozy imine]acetate
CAS RN 1462379-32-3

References:

1 A novel process for the preparation of trifloxystr obin

By: Gujral, Ajit Singh; et al

World Intellectual Property Organization, WO2017085747 A2 2017-05-26
Assignee: GSP Crop Science Pvt. Ltd., India

Reaction Summary:

1.1 Selvents: Water, 0.5k, 8 - 10 °C; 30 min, -5 -3 °C; 5 °C to 10 °C; 15 min, 10 °C
1.2 Reagents: Sulfuric acid

Solvents: Water; 3 b, 10 - 20 °C; 15 min, 20 °C

2.1 Eeagents: Hydrochloric acid

Catalysts: Tetrabutylammonium bromide

Selvents: 1,2-Dichloreethane, Water, 20 - 22 h, 30 *C

2.2 Beagents: Sodinm hydroxide

Solvents: Water, 30 °C

2.3 Catalysts: Tetrabutylammenium bromide, 3 -4 h, 30 -40 *C
3.1 Eeagents: Sodium hydroxide , Bromine

Solvents: Water, rtto -5 °C, 2h, -5 °C

3.2 Reagents: Sulfuric acid

Catalysts: 1-Ozyl-2,2,6 6-tetram ethylpiperidin-d-yl acetate
Solvents: Dichloromethane; 0 °C; 24 h, rt

3.3 Reagents: Hydrochleric acid, pH 3 -4

4.1 Reagents: Sodium hydroxide

Catalysts: Tetrabutylammonium bromide

Solvents: Dichloromethane; 40 -45°C; 2h, 40 -45°C, 2 -3h,45°C;, 0.5k, 45 °C
4.2 Zolwents: Dichl eromethane, Water, 30 -40 °C, 1h, 45 °C

5.1 Eeagents: Pentane, Triphosgene

Solvents: 1,2 Dichloreethane, 2 -3 h, 40 -45°C, 10- 12 4, 60 °C
5.2 2h, refluz

6.1 Eeagents: I-Bromoesuccinimide

Solvents: Acetonitrile; 2 - 4 b, 58 - 62 °C

7.1 Beagents: Potassium carbonate

Solvents: Methyl izcbutyl ketene; 12h, rtto 115 °C

Hat o=n Sl Step-2

a-Hydrozy-Z-methylbenzeneacetonitnile

Route of Synthesis - Trifloxystrobin

Na* 0
Benzeneacetic acid, a-hydrozy-2-
methyl-, sodium salt
CAS RN 2098308-06-4

HO
0
Step-3
0 s A,
HO
0

2-Methyl -a-oxobenzeneacetic acid
CASRN 150781-72-8

_|_
0] H
/ /0\ T
g \ Step4 iz
- O-Methylhy droxylamine
+ hydrochlonde
CAS RN 533-56-6
HO

0

(Fy-2-methozyimino-2-o-tolylacetic acid
CAS RIV 1462379-45-8

—0O

N
0 o

F

Benzeneacetic acid, a-(methozyimino)-2-[[[[1-[3-
(ttifluoromethyliphenyl Jethyli denelamine Joxy [methyl]-, methyl ester, (EE)
CAS RN 141517-21-7
Trifloxystrobin
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Trifloxystrobin
CAS RN: 141517-21-7

I|EH
ROBSTICS, ~pRN: 504;12280

Route of Synthesis - Trifloxystrobin

N 1]
Y 74 N—0 /
0 i N
\\ 0\ Step-3 \
T —_—
Step-1 \ e /5 Step-2
_— N—OH + 0 \\0 \\ 0
——N N
2-Methylphenylacetonitrile a-{Hydr _ HH;
-(Hydroxyimine)-2- Dimethyl sulfate EBenzeneacetonitnle, a X
CAS RN 22364-68-7 methylbenzeneacetonitrile CAS RN 77-78-1 (methoxzyimine)-2-methyl - ( thB enz_en_eac)etzammii, ?’ )
33 CAS RN 2260%75-00-4 METLOEFUNING)-2-MELRYL-, (L )-
(NS IET - CASRN 176906-23-3
Br, / -+
F 0\ 0
F _
N 0 Step-4 cH
s / Step-5 -
N -+ B Idethanol
| F R CASRN £7-56-1
OH (1] /N
Ethanone, 1-[3- —0 0
(trifluorom ethyljphenyl |-, oxime (E)-methyl 2-(2-(brom omethyl)phenyl)- \
CAS RN 99705-50-7 Z-methogyiminoacetate
CAS RN 133409-72-0 (Ey-methyl 2-methexyimine-2-o-tolylacetate
CASRN 120974-97-2
Step-6 References:
1. Method for preparation of trifloxystrobin and intermediate thereof
By: Hu, Aixi; et al
China, CN108863845 A 2018-11-23
Assignee: Hunan University, China
Reaction Summary:
0 1.1 Reagents: tert-Butyl nitrite, Potassium hydroxide, Sodium hydrozide
Selvents: Methanol; it to 60 °C; 1h, 60 °C
‘ F 1.2 Reagents: Hydrochloric acid
N Solvents: Water; neutralized
0 0/ TR 2.1 Reagents: Potassium hydroxide

F

Benzeneacetic acid, a-{methozyimine)-2-[[[[1-[3-
(triflucromethyl)phenyl]ethylidene]amino]oxy Jmethyl]-, methyl ester, (EE)
CAS RN 141517-21-7
Trifloxystrobin

© Copyright 2022 by ChemRobotics Pvt. Ltd

Solvents: Acetonitrile, 0.5 h, 35 - 40 °C
22=10°%C, 3h, 35°C

2.3 Reagents: Hydrochloric acid

Solvents: Water; neutralized

3.1 Reagents: Potassium hydroxide

Solvents: Ethanol, Water; 3 h, 60 °C

4.1 Reagents: Hydrochloric actd, 3h, 60 °C

5.1 Reagents: 1,3-Dibrom o-3,5-dimethylhy dantoin
Catalysts: Arobisisobutyronitrile

Solvents: 1,2-Dichloroethane; 5h, B0 °C

6.1 Reagents: Scdium methozi de

Solvents: Dimethylformamide; 15 min, rt; rt to 5 °C
625h, 1t

ChemRobotics Pvt. Ltd. © 2024, All Rights Reserved
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ROS-11

Route of Synthesis - Trifloxystrobin
Trifloxystrobin

CHEM  CASRN: 141517-21-7
T [ROBRTICS, RRN: 504;12280

Route-1
Br /
"\
/ N
Q
F — @
N
e (Fy-methyl 2-(2-(brom omethyl jphenyl)-2- ~ ‘ F
= OH methoxyimineacetate -1 - ]
F . CAS RN 133405-72-0 —— 0 ) TR
F
(Tnfluor emeth: (II)E%;L_[IB]-EthanonE OHIME Route-2 | F
CAS XRNp226%51-26-4 Benzeneacetic actd, a-(methoxyimine)-2-[[[[ 1{3-
cl / (trifluoromethyl)phenyllethyli dene]amino] oxy methyl]-, methyl ester, (E.E)
CAS BRIV 141517-21-7
0\ Trifloxystrobin
/ N
0 References(Route-2):
1. Preparation of trifloxystrobin by microchannel reactor
—0 Ey: Wang, Zhongyang, et al
(B)-methyl 2-(2-(chl oromethyl)phenyl)- China, CIN113336668 A 2021-09-03
2-methoxyiminocacetate %lsasigl_lee: SJ'mglm Agrochemicals Technology Co., Ltd., China
CAS RN 185813-45-4 action Summ ary:
|| 1.1 Selvents: Dimethylacetarmide; rt
i 1.2 Reagents: Sodium methoxide
RB[HE"EES(ZRDMEI.)' . . Solwents: Acetonitrile; ot
1. Preparation of trifloxystrobin by microchannel reactor Vield:95%
By: Wang, Zhongyang; et al = °
China, CIN113336668 A 2021-09-03 on q q
Assign,ee: Jingho Agrochemicals Technology Co., Ltd., China %.ykie;h;?azl]giij;;;hZ?;?lg trifloxystr ohin
e ok e R China, CN105294490 A 2016-02-03
i o Assignee: Jiangsu Changging Agrochemical Co., Ltd., China
1.2 Reagents: Sedium methozxide e oy gt
gfi‘lrgngssqu)lm i Fomn imon i, 7 1.1 Reagents: Potassium hydroxide
) . Solvents: Dimethylformamide, rt; 10 min, cooled
. . . 125h, 1t
2. Green preparation of trifloxystrobin P
Bw: Xu, Hut; et al Yield:91%
China, CIN112538029 A 2021-03-23 q o q
Assignee: Limin Chemical Co., Ltd., China %‘f‘l’\;”?iifag_’g:fa“““ aif el
ﬁaﬁzgefgfnﬁgf;mbicyclo[5.4.0]undec-'?-ene ghi_na, C.NS:}OIQ"DED]'.A Zg}llfO!—illT hnoloev Co.. Ltd.. Chi
Selvents: Dim ethylformamide; 10 min, <35 °C; 2h, 15°C, 15°Ctort RZ:%‘:ESH‘;T:ri pu LAemical Lechnology Loo., Lid., Lna
leizel?;;%izts WL 1.1 Reagents: Potassium carbonate
) Solvents: Dimethyl sulfoxide; rt; rito 65 °C; 60 - 65 °C
3. Process for synthesis of Trifloxystrohin T
Byw: He, Yongli, etal
China, CIN103524379 A 2014-01-22
Assignee: Jiangsu Sevencontinent Green Chemical Co., Ltd., China
Reaction Summ ary:
1.1 Eeagents: Potassium carbotate 3 mR 3 P‘rt
Solvents: Xylene; rtto reflux; 4 b, reflux © Copyrlght 2022 by Che ObOtICS * Ltd
1.2 Solvents: Toluene, 0.5 h, rt; 3 h, 30 *C
Yield: 90%

ChemRobotics Pvt. Ltd. © 2024, All Rights Reserved
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Trifloxystrobine Chinese Patent Route
CAS RN: 141517-21-7
\ *.GBRN: 504 e
g?)';ftl:at: ]?isdosure About Prior Arts-1 (PDPA-1) F:C \N/OH F

0 OMe x 0 Ohle g
e (E)-1-{ 3-{trifluorom ethyl)phenyl) ethan- Me0 N
1-one oxime
CAS BN: 55705-30-7 N
= N = ()/ N
T (1)
OMe OMe Me

42) 'merhg}tgl'ﬁ:i;’;?mm"‘z methyl (&) -2-(methoxyimino)-2-(2-{(((E)-1-(3-

Pub Chem CID: 14329206 (I (trifluoromethyl)phenyllethyli denedaminejoxy)me
thyljphenyl)acetate
L TRIFLOXYSTROBIN

CAS BN: 141517-21-7
References:

CN1118079904A - Intermediate for preparing trifloxystrobin and synthetic method thereof
Assignee: Fuxin Fulonghao Pharmaceutical T echnology Co ltd

Application filed : 2020-07-24

Patent Disclosure About Prior Arts-1 (PDPA-1)

© Copyright 2022 by ChemRobotics Pvt. Litd.
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Trifloxystrobine
cuem  CAS RN: 141517-21-7
"L GBRN: 504

Patent Disclosure About Prior Arts-2 (PDPA-2)
Route: 2

CH EtONO |

n-BuH CN
939,

2-g-tolylacetonitrile
CAS RIV: 22364-68-7
(E)-2-thydroxyimino)-2-a-
tolylacetonitrile
PubChem CID: 13754151

Chinese Patent Route

Me, S0,
Dimethyl sulphate
CAS RIN: 77-78-1

KOH/DMF
85%
Potassium hydrate
CAS RN: 1310-58-3

Dimethylform amide
CAS RIV: 68-12-2

(E)-2-methoxyimino-2-o-
tolylacetonitrile
PubChem CID: 22624661

MeO

KOH N
Potassium hydrate

CAS RN: 1310-58-3
_—

MeOH CO:M

89%
metharol
CAS RN: 67-36-1

(E)-2-methoxyimino-2-o-
tolylacetic acid

H;80,
7% MeOH
F sulfuric acid methanol
CAS RN: 7664-93-9 | CAS RN: 67-56-1
o] F F
MeO
N\ \N
Me0 Z7 T oMe
N
S EE— CO;M
o - Hal
e

(E)-methyl 2-methoxyimino-2-
o-tolylacetate
PubChem CID: 14323206

methyl (F)-2-(methoxyimine)-2-(2-(((((E)-1-(3-
(trifluoromethyl)phenylethyli dene)amino)oxyime
thyliphenyl)acetate
TRIFLOXYSTROBIN

CAS BRN: 141517-21-7
References:

CN111807990 A - Intermediate for preparing wrifloxystrobin and synthetic method thereof

Assignee: Fuxin Fulonghaoe Pharmaceutical T echnology Co ktd

Application filed : 2020-07-24

Patent Disclosure About Prior Arts-2 (PDPA-2)

Reaction Summary:

Li Renhong [Master Thesis ofHebei University of Science and Technology, 2015] reported a process for the preparation of trioxystrobin intermediate I with readily available
raw materials. They used o-tolyl acetonitrile as raw material, and obtained the trifloxystrobin intermediate I through a six-step reaction of oximation, acidification,
etherification, hydrolysis, acidification and esterification. Although the raw material o-toluene acetonitrile is easy to obtain, the preparation route is long, and the equipment and
labor required for production are large; and it is assumed that the reactions of each step are carried out quantitatively, and 1 molar equivalent is prepared from 1 molar
equivalent of o-tolyl acetonitrile Trichostrobin intermediate I at least needs more than & equivalents of sodium hydroxide or potassium hydroxide strong base, and the
neutralization of the resulting saltintermediate needs to consume at least an equivalent of acid, which not only leads to the preparation of the trifl oxysirobin intermedi ate by this
process. Body I produces a large amount of three wastes, and the consumption of raw materials is large and the production cost is high. Further, even if the crude trifloxystrobin
intermediate I prepared by this technique has undergone two-step purification operations of vacuum distillation and petroleum ether recrystallization to obtain the required (E)-2-
(methoxyimine)-o-methyl The purnty of methyl phenylacetate is also only 93.77%. When the intermediate of this content is used for the preparation of tristrobin, in order to
obtain the trioxystrobin product that meets the purity of market demand, the erude trioxystrobin obtained also needs to be further re-used. Crystallization and other punification

operations are carried out for purification, which leads to an important factor that the vield of tristrobin is not high in the final preparation. The vields of each step were 93%,
85%, 89%, and 77%, respectively.

@© Copyright 2022 by ChemRobotics Pvt. Ltd.

ChemRobotics Pvt. Ltd. © 2024, All Rights Reserved

45



ChemRobotics - Product Landscape Report

Trifloxystrobine
CAS RN: 141517-21-7
*IS GBRN: 504

Patent Disclosure About Prior Arts-3 (PDPA-3)

Mep S0y
Dimethyl sulphate
CAS RIV: 77-78-1

Chinese Patent Route

-och, HiCO.

KOH C2H50H N
Potazsivm hydrate
CAS RN: 1310-58-3 CASRN 64 17-5
CONH,
H,0
Dihydrogen Oxide
CAS RIN: 7789-20-0

(E)-2-methoxyimino-2-o-
tolylacetonitrile
PuhChem CID: 22624661

F
0 F F
N
20 ™ ome
N m-trifluoromethylacetophenone
o TE oxime
Me

methyl (E)-2-(methezyimino)-2-(2-(((((E)-1-(3-
(trifluoromethyliphenyl)ethylidene)amino)oxy)me
thyl)phenyl)acetate
TRIFLOXYSTROBIN
CAS RN: 141517-21-7

Route: 3
OH
N/
N Rowo
cN
(E)-2-(hydroxcyimine)-2-0-

2-o-tolylacetonitrile
CAS RN: 22364-68-7
(E)-2-methozyimino-2-o-
tolylacetonitrile tolylacetamide
PubChem CID: 13754191

PubChem CID: 21255717

HCI(g) CH;0H
Hydrogen Chlotide methanol
CAS RN: 7647-01-0 | CAS RI¥: 67-56-1

H:CO
\N
[Br]
bromine
CASRI: 24959-67-9
- St

(#3] msthyl 2- (2 (bromomethyl)phenyl)-
2-methoxyiminoacetate
CAS RIV: 1151589-26-3

COOCH,

(E)-methyl 2-methozyiminoc-2-o-
tolylacetate
PubChem CID: 14325206

References:

CN111807990 A - Intermediate for preparing trifloxystrobin and synthetic method thereof

Assignee: Fuxin Fulonghao Pharmaceutical Technology Co ltd

Application filed : 2020-07-24

Patent Disclosure About Prior Arts-3 (PDPA-3)

Reaction Summary:

CN108863845A discloses the following reaction process, which requires four steps, and the total vield of Example 4 is 75%; this patent
divides the methyl esterification into two steps, and there is a process of repeatedly adjusting the base and then adjusting the acid, and the
four steps consume a total of 5.4 equivalents of alkali. , and 4.4 equivalents of acid, the amount of three wastes is large; each step requires an
organic solvent to extract the product from the reaction system, and the cost is high.

© Copyright 2022 by ChemRobeotics Pvt. Lid.
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Trifloxystrobine Chinese Patent Route
gsm CAS RN: 141517—21—7

S GBRN: 504

Accordingly to present Invention - 4 (API-4)

Route: 4
OH OM: OMe
N N o
CH R — CO, M, . CO,Me
Me e Me
(Z)-2-thy drozyimine)-2-o- (Z)-methyl 2-methoxyimine-2-
tolylacetonitnle a-tolylacetate
PuhChem CID: 53871401 CASBN: 120574-57-2
F
0 F F
H
MeO = 0Me
N
o
Me
methyl (5)-2-(m ethozyimino)-2-(2-{(((&)-1-(3-
(trifluer omethyiphenylethylidene)amine) oxyime
thyliphenyliacetate
TRIFLOXYSTROBIN
CAS RN: 141517-21-7
References:

CN111307990A - Intermediate for preparing irifloxystrobin and synthetic method thereof

Assignee: Fuxin Fulongbhao Pharmaceutical T echnology Co ltd

Application filed : 2020-07-24

Accordingly to present Invention - 4 (API-4)

Reaction Summary:

The invention relates to an intermediate for preparing trifloxystrobin and a synthesis method of the intermediate, wherein the synthesis

method comprises the steps: by taking 2-oxime-o-methyl phenylacetonitrile as a raw material, heating and hydrolyzing in an alkaline aqueous

solution to obtain 2 -oxime-o-methyl phenylacetic acid or mono-sodium salt/monoe-potassium salt or disodium salt/di-potassiumsalt of 2-
oxime-o-methyl phenylacetic acid; and under an alkaline condition, carrying out a reaction with a methylation reagent to obtain (E)-2-
(methoxyimine)-methyl o-methyl phenyl acetate. The method has the characteristies of easily available raw materials, single trans-
configuration of the product, and simple operation, and is suitable for industrial production.

© Copyright 2022 by ChemRobotics Pvt. Ltd.
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ROS- 16
Trifloxystrobin . Kresoxim-Methyl
tuw  CASRN: 141517217 Chinese Patent Route CAS RN: 143390-89-0
GBRN:504:;12280 GBRN:503
Patent Disclosure About Prior Arts-1 (PDPA-1)
Route 1
CF, 0
CF, |
Br 0 T N\ o
N
N + o + NaOH —— # g + H,0 + NaBr
oH
CASRN: 1310732 CAS RI: 7789-20-0 CAS RN: 7647-15-6
(E)-1-(3 -~
pheny ; - B methyl (8)-2-(methoxyiming)-2-2-(((E)-1-(3-
("‘ﬂ”"”’”““ygﬁ:f: Fhethan-1-ene & mEthgy,;zstfog;'?jﬁﬁiiphml) (rifluerom cthylJphenyl)ethylidenelaminolexy’
CAS RIN: 99705-50-7 CAS RN: 133408-72-0 methyl)phenyl)acetate
TRIFLOXYSTROBIN
CASRN: 141517-21-7
References:
CN113527137A - Preparation method of characteristic impurities of
trlﬂoxystrobm
A : Ch ha Jiagiao Biotechnology Co ltd

Application filed by: 2020-04-13

Patent Disclosure About Prior Arts-1 (PDPA-1)
Reaction Summary: EC
The process for the preparation of Trifloxystrobin comprising, the reaction
is condensed under the action of a base, because the base and (E)-2-(2-
bromomethy Iphenyl)-2-methoxyiminoacetic acid methyl ester are all
excessive in this reaction, and In an alkaline environment, trichostrobin
will inevitably undergo saponification to form the intermediate salt (2E)-2-
A

methoxy imino-2-] 2-[[1-[ 3-(trifluoromethy)phenyl ] ethylene amino]
oxymethyl] phenyl] sodium acetate, that is, sodium oxime. In the

b t esterificati ti di i ts with 1(E)-2-
subsequent esterification reaction, sodium oxime reacts with methyl (E) (B2 mothoy1-(mcthoryimine)-2- oxoﬁthyl)bmzyl @

(2-bromomethy Iphenyl)-2-methoxyiminoacetate (bromooxime ether) to 2 ethoryimine)-2-(2-(((({

generate oxime Characteristic impurities of pyraclostrobin (E)-2-((E)-2- (mﬂuoremEthyl)phenyl)ethyhdenE)ammo)oxy)methyl)phen
methoxy - 1-(methoxyimino)-2-ethoxy)phenyl-2-(methoxyimino)-2- (2- ylacetate
(((E)-1-(3~(trifluoromethyl) phenyl) ethyleneamino) methoxy) phenyl) Tl‘iﬂOXyStl‘Obil] Impurity

methyl acetate, the structure of this characteristic impurity is as follows:

© Copyright 2022 by ChemRobotics Pvt. Ltd.
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Trifloxystrobin .
., CAS RN: 141517-21-7 Chinese Patent Route
“ GBRN:504;12280

Accordingly to present Invention - 1 (API-1)
Route 2

Kresoxim-Methyl
CAS RN: 143390-89-0
GBRN:503

@
CF, 0 CFs 0
oSN e ona oSN ok
o + MOH —— + CH30H oR AN
CAS RN: 67-56-1 CAS RN: 67-56-1

methyl (&)-2-(methoxyimino)-2-(2-(((((&)-1-(3- “ sodium (£)-: 2<meﬂ-oxyxmm0) 2-Q2-(((B)-1-B-
(ifluoromethyDphenylethyli dene)amin)oxy)
methyl)phenyl)acetate
TRIFLOXYSTROBIN
CASRN: 141517-21-7

phsnyl)a:etme

potassium (E)-2-(methoxyimino)-2-(2-(((8)1-3-
(tfuoromethy)phenyl)etylidene i)zt
phenyljacetate

2 S O
{ )cr3 0 CFs 9 ~
S \0/"\ ok /0\"/ 0.
0 N ona + Bromoform
OR Ll ar 0 o 0. : 75.25-
/"\0 Z o A \n/ ~ CASRN: 75252
o
2. e thyl)benzyl (B)-
sodivm (B)-2-{methoxyimino)-2-(2-((B)-1-(3- potassivm (£)-2-(methoxyimino)-2-2-((B)-1-(3- (B)-methyl 2-2-(bromomethyl)phenyl)- 2-(methoxyimino)-2-2-(((B)-1-3-
) )phenyl S-methoxyiminoacetate phenyl
phenyDacetate phenyl)acetate CAS RN: 133409-72-0 yhacetate

References:

CN113527137A - Preparation method of characteristic impurities of trifloxystrobin

Assignee: Changsha Jiagiao Biotechnology Co ltd

Application filed by: 2020-04-13

Accordingly to present Invention - 1 (API-1)

Reaction Summary:

The invention provides a preparation method of trifloxystrobin characteristic impurities, which comprises the following
steps: (1) carrying out saponification reaction on trifloxystrobin and alkali to obtain trifloxystrobin salt; and (2) carrying out
condensation reaction on the trifloxystrobin salt and bromo-oxime ether, and carrying out post-treatment on a generated
crude product to obtain the trifloxystrobin charactensuc 1mpunty Accordmg to dle preparauon method, the trifloxystrobin
characteristic impurities are rapidly syntt d through the process steps are simple, the
reaction conditions are mild, operation is easy, the raw material conversion rate is high, and no side reaction occurs;
wherein the purity of the final product obtained through post-treatment is greater than 98.5%, and the yield can reach 87%
or above. The trifloxystrobin characteristic impurity obtained by the preparation method provided by the mventmn has the
characteristics of high purity and high yield, and can be used as a reference sub The technology is benefici:
development of a trifloxystrobin analysis method and more beneficial to quality control of trifloxystrobin, and a new idea is
provided for product quality control.

Trifloxystrobin Impurity

© Copyright 2022 by ChemRobotics Pvt. Ltd.
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ROS- 18
Trifloxystrobin . Kresoxim-Methyl
g  CAS RN: 141517-21-7 Chinese Patent Route CAS RN: 143390-89-0
GBRN:504;12280 GBRN:503
Accordingly to present Invention - 2 (API-2)
Example 1
@)
CF; 0 CF, 0
N
g N\ o o Sy ONa
N
A + NaOH I o + CH;0H
CASRN: 1310732 CAS RN 67-56-1
methyl (B)-2-(methoxyimino)-2-(2-(((B)-1-G- sodium (8)-2-(methoxyimino)-2-(2(((£)-1-G3-
sttt st sl erss) ("”ﬂ”O"’mem&";{;‘}ﬁfyﬁgSfa“t:)m“)"x”
methyl)phenylyacerate
TRIFLOXYSTRORBIN

CAS RN: 141517-21-7

@)
CFs 0 ‘ FsC \/0
N
N Br [
T S ONa o o
/\N/
M O HEN + NaBr
o 0 o = o CAS RI: 7647-15-6
N
0

+
.
sodium (B)-2-(methoxyimina)-2-(2-(((((F)-1-(3- (&)-methyl 2-(2-(bromomethyliphenyl)- 2-((E)-2-methoxy- 1 -(methozyimino)-2-oxoethyl) benzyl (&)-2-
(triflnoromethyl) phenylyethylidene) amino)oxy)methyl 2-methoxyiminoacetate (methoxyimine)-2-(2-(((((5)-1-(3-
Iphenyl)ac etate CAS RN: 133409-72-0 (triftuoromethyl)phenyljethyli dene)amino) oxy)methyl)phenyl)acetate
Trifloxystrobin Impurity
References:
CN113527137A - Preparation method of characteristic impurities of trifloxystrobin
Assi Ch ha Jiagiao Biotechnology Co Itd

Application filed by: 2020-04-13

Accordingly to present Invention - 2 (API-2)

Reaction Summary:

The invention provides a preparation method of trifloxystrobin characteristic impurities, which comprises the
following steps: (1) carrying out saponification reaction on trifloxystrobin and alkali to obtain trifloxystrobin salt; and
(2) carrying out condensation reaction on the trifloxystrobin salt and bromo-oxime ether, and carrying out post-
treatment on a generated crude product to obtain the trifloxystrobin characteristic impurity. According to the
preparation method, the trifloxystrobin characteristic impurities are rapidly synthesized through saponification and
condensation, the process steps are simple, the reaction conditions are mild, operation is easy, the raw material
conversion rate is high, and no side reaction occurs; wherein the purity of the final product obtained through post-
treatiment is greater than 98.5%, and the yield can reach 87% or above. The trifloxystrobin characteristic impurity
obtained by the preparation method provided by the invention has the characteristics of high purity and high yield, and
can be used as a reference substance. The technology is beneficial to development of a trifloxystrobin analysis method
and more beneficial to quality control of trifloxystrobin, and a new idea is provided for product quality control.

© Copyright 2022 by ChemRobotics Pvt. Ltd.
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TRIFLOXYSTROBIN ORYSASTROBIN Chinese Patent Route
buw  CAS RN: 141517-21-7 CAS RN: 141517217
GBRN: 504;12280  GB RN: 423

Accordingly to present Invention - 1 (API-1)

Route 1

COOH CocCl

+ 50CL —_— C[ + S50, + HCl1
CHy CAS RN: 7719-09-7 CHz CAS RN: 7446-09-5 CAS RN: 7647-01-0
2-methylbenzoic acid 2-methylbenzoyl chloride
CASRIV: 118-20-1 CASRN: 533-88-0
cocl COCN
+ NaCN _— (I + NaCl

CH. CAS RN: 143-33-9 CH, CAS RN: 7647-14-5

2-methylbenzoyl chlonde 2-oxo-2-o-tolylacetonitnle
CAS RIN: 933-83-0 CAS RIN: 5955-73-7
3
OR
F N
F \0/
methyl (£)-2-(methoxvimine)-2-(2-(((((F)-1-(3- (E)-2-{methezyimine)-2-(2-({(38,55,68)-5-(methoxyimine) -4, 6-
(trifluoremethyl)phenyl)ethylidene)amino)oryimethyl)phenyl)acetate dimethyl-2 8-dioxa-3 7-di azanona-3,6-di en-1-yiphenyl)-A-
TRIFLOXYSTROBIN methylacetamide
CAS RN: 141517-21-7 ORYSASTROBIN
CAS RN: 141517-21-7

References:

CN113666841A - Preparation method of o-methyl benzoyl nitrile

Assignee: Fushun Shunnun Chemical Co Itd

Application filed: 2021-09-23

Accordingly to present Invention - 1 (API-1)

Reaction Summary:

The invention discloses a preparation method of o-methylbenzoyl nitrile, the preparation method comprising the following steps:
dissolving o-toluic acid in a toluene solvent, dropwise adding thionyl chloride for reaction, and removing a small amount of unreacted
thionyl chloride at low temperature after the reaction is finished to obtain a solvent-containing intermediate o-methylbenzoyl chloride
solution; then directly adding a catalyst, solid sodium cyanide and a reaction aid, continuing a second-step reaction, after the reaction is
finished, adding a saturated sodium chloride solution into areaction solution, pulping and splitting phases, and washing an organic phase
once by using the saturated sodium chloride solution; and carrying out reduced pressure distillation on the organic phase to recover the
solvent,and carrying out vacuum rectification to obtain the o-methylbenzoyl nitrile product with the purity of more than 99.0%.
According to the method, the o-methylbenzoyl nitrile is synthesized by taking o-toluic acid as an initial raw material through a one-pot
method, the method is simple and feasible, a safe and environment-friendly treatment process is provided for waste gas and a byproduct
sodium chloride salt generated in the reaction process, and the whole technological process is green and environment-friendly and is
suitable for large -scale industrial enlarged production.a safe and environment-friendly treatment process is provided for waste gas and a
byproduct sodium chloride salt generated in the reaction process, and the whole technological process is green and environment-friendly
and is suitable for large-scale industrial enlarged production. a safe and environment-friendly treatment process is provided for waste gas
and a byproduct sodium chloride salt generated in the reaction process, and the whole technological process is green and environment-
friendly and is suitable for large-scale industrial enlarged production.
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ROS- 20
Trifloxystrobin Chinese Patent Route
eew  CAS RIN: 141517-21-7
SIS GBRN: 504
Accordingly to present Invention - 1 (API-1) Q
Route 1
Hac\o/N\ O/CH3
Br

(&)-methyl 2-(2-(bromomethyl Jphenyl)-
2-methoxyimincacetate

/N\ Base . CASRN: 115195-26-3
FiC OH o ™ e ——
R Solvent F.C T om
CH;
CH,

(&)-1-(3-
(trifluorom ethyl )phenyl Jethan-1-
one cxime

CAS RN: 39705-50-7

References:

CN113683527A - Preparation method of trifloxystrobin

Assignee: Jiangsu Qizhou Green Technology Research Institute Co Itd

Application filed: 2021-10-26

Family E quivalents: CN113683527A; CN113683527B

Accordingly to present Invention - 1 (API-1)

Summary:

The invention provides a preparation method of trifloxystrobin. The preparation method comprises the
following steps: (1) subjecting a raw material A to reacting with alkali at a first temperature; and (2)
subjecting a substance obtained by the reaction in the step (1) ) to reacting with a raw material B at a
second temperature to generate irifloxystrobin, wherein the first temperature is higher than the second
temperature, the raw material A is m-trifluoromethylbenzene acetophenone oxime, and the raw material
B is (E)-2- (2-bromomethylphenyl)-2-methoxyiminomethyl acetate. According to the invention, the raw
material A firstly reacts with a strong basc to generate an intermediate, and then the intermediate reacts
with the raw material B to generate the trifloxystrobin, so the decomposition of the raw material B and
the trifloxystrobin is avoided,and the yield of the trifloxystrobin is improved; besides, water generated in
areaction system is removed, and then the raw material B is added for a reaction, so hydrolysis of the
trifl oxystrobin is avoided, and the yicld of the trifloxystrobin is further improved; and the methed is
simple in process, a solvent is easy to recover, the preparation process is green and environment-friendly,
and the method is suitable for industrial production.and the method is suitable for industrial
production.and the method is suitable for industrial production.

HC N CH,

N
FsC g
CH,

methyl (&)-2-(methoxyimine)-2-(2-((L(F)-1-(3-
(triflueromethyl)phenylethylidene)amino)ozy)met

hyl)phenyl)acetate
TRIFLOXYSTROBIN
CAS RN: 141517-21-7
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Cinacalcet Chinese Patent Route  Trifloxystrobin
CAS RN: 226256-56-0 CAS RN: 141517-21-7
GBRN: 10342 GBRN: 504; 12280
Accordingly to present Invention - 1 (API-1)
Route 1
CFy CF;
0
+ H,C—C—0OH e I 4L H,0
- s CAS RIN: 7732-18-5
CAS BRI: 64-197
1- 13-
{triflueromethylibenz (trifluerom ethyl)phenyl)ethanone

onie CAS RN: 349.76-8
CAS RN: 93-03-8

F
F F
0
F |
N CHz
i OR ™ .
H F ‘
: g CHs CH
CH,
i methyl (Z)-2-(methexyimine]-2-(2-({{((&)-1-(3-
3C-Griflucgemetylieh enyl)_ﬂé%?j{ég%}%gﬁen_l Sl =l (trifluorom ethyl)phenyl)ethyli denelamine)oxy)methyl)
CAS RN: 226256-56-0 phenylyacetate

TRIFLOXY STROBIN
CAS RN: 141517-21-7

References:

CN113936143A - Preparation method of m-trifluoromethyl acetophenone

Assignee : Shandong Huayang Technology Co ltd

Application filed :2021-11-15

Accordingly to present Invention - 1 (API-1)

Summary:

The invention discloses a preparation method of m-trifluoromethyl acetophenone, and relates to the

technical field of chemical synthesis. According to the method, trifluoromethyl benzene and acetic

acid are used as raw materials and subjected to a condensation reaction in a solvent under the action

of a catalyst, the solvent is removed through distillation to obtain the m-triflucromethyl

acetophenone, the content of m-trifluoromethyl acetophenone is larger than or equal to 99.0%, and

the total vield is larger than or equal to 95.0% in terms of triflucromethyl benzene; and the method

provided by the invention has the advantages of simple process flow, safety and convenience in

operation, high product quality and yield of m-trifluoromethyl acetophenone, low consumption, low

production cost and less amount of three wastes, relieves environmental protection pressure, meets

the requirement of clean production, and is beneficial to large-scale industrial production.
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Orysastrobin Mesotrione Trifloxystrobin
CAS RN: 248593-16-0 CAS RN: 104206-82-8 CAS RN: 141517-21-7
GBRN: 423 GBRN: 410 GBRN: 504;12280

Chinese Patent Route

Accordingly to present Invention - 1 (API-1)

Route 1
i i O
K[ Fe(CN)s] HeC ‘N ,‘.H
c CASRN: 13746-66-2 cH e N b,
- = ‘ / 0 (‘)
b - HC N CHs CHs
2-methylbenz oyl chlonde 2-oxo-2-o-tolylacetomtnle T

CAS RN: 933-88-0 CASRN: 5955-73-7

(H)-2-(methoxyimine)-2-(2-((35,5E,65)-5-(methoxyimino) 4,6
dim ethyl-2,8-dioxa-3,7-diazanona-3,6-dien-1-yl)phenyl)-M-
methylacetarmide
Orysastrobin
CAS RN: 248593-16-0

OR

References: F
CN114380713A - Synthesis method of o-methyl benzoyl cyanide 3 o 0
Assignee: Liaoning Zhonghui Bictechnology Co ltd @ \\5//
Application filed: 2021-09-29 F \CHE
Accordingly to present Invention - 1 (API-1) o
Summary: | OR
The invention discloses a method for synthesizing o-toluyl cyanide. N CHy
The method uses o-toluoyl chloride as a raw material, potassium = o 0
ferricvanide as a cyanating reagent, and is catalyzed by a copper ‘ o Ol /"‘\\\
catalyst in the presence or absence of selvent. In the preparation of ik CHs 2 ©
o-toluoyl cyanide. The synthesis method avoids the use of highly e R e (e 2-(4-(methylsulfonyl)-2-
toxic sodium cyanide, cuprous cyanide, etc., is green and safe, has (trifluoremstaylphenylsthylidene)amino)ozy) ailrobenzoyljeyclohexane-1,3-dione
cheap and easily available raw materials, mild reaction conditions, ciplaciriaen Mesotrione
and has high industrial production value. Trifloxystrobin CAS RN: 104206-82-8

CAS RN: 141517-21-7
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ROS- 23
(T:K‘;"%S“i‘:‘l;isnﬂ b1 Indian Environment Clearance
twewm  GBRN: 504;12280 Disclosed Routes -
BOTICS, TRRN: 75222 Trifloxystrobin

Step 1

HzC

Diazotization %N\ /0\ ¢0
= + NaNO, + HCl N 0 sH + H0
CAS RN: 7632-000 CAS RIN: 7647010 L H CAS RN 9732155
a-toluiding &

CASRN: 93-53-4

(E)-1-thydrosulfonylperoxy)-
2-{o-telyl)diazene

Step 2
HsC
HO—N
e R
o o Ten® | —_— + N + H,50,
H \ CASRN: 7727-37-3 CAS RIN: 7664-93-3
s g (B)-methyl 2- 0—CH,
(&)-1-thy drosulfonylperoxy) - (hwdrozyimino)acetate (Z)-methyl 2-(hydroxyimine)-2-
2{g-tolyl)di azene Pub Chem CID: 6399851 a-tolylacetate
PubChem CID: 11194570
Step 3
H:C—0
HO iN 0
Methaylatio \\ / ~
+ (CH;);50, Y + CHg
NaOH o \\
CASRN: 77-78-1 & H—o0
CAS RN: 1210-73-2
0——CHg CH CH methyl hydrogen sulfate
(Z)-methyl 2-(hydroxyimine)-2- (Z)-methyl 2-methoxyimino-2- CASRIN: 75-83-4
o-tolylacetate a-tolylacetate
Pub Chem CID: 11134870 CAS RN: 120974-97-2
Step 4
(o]
H;,C—0
cl N
0 T 0/ S T
\ Methaylatio CHy
N—0 + Cl, — = + HCI
CAS RN: 7782-50-5 NaOH CAS RIN: 7647-01-0
Hs Hs CAS RI: 1310-73-2
{Z)-methyl 2-methoxyimino-2-
a-tolyl acetate methyl (B)-2-(2-
CAS RN: 120974-97-2 (chloromethyl)phenyl)-2-
{{chlorcomy)imino)acetate
Step 4
CHs P
F F,
N ~
C“3 N — ~ e I Nacl
| ¢ F o CASRN: 7647145
A CHs CH,
Ha” methyl (B)-2-(methoxyimine)-2-(2-{(((Z)-1-(3-

sodium (Z)-1-(3-(rifluoromethyljphenyl)-

methyl (£)-2-(2- MN-hydrozyethanimine

(Ehloromethyl)phsnyl) 2-
{(chlorcoxyhmino)acetate

(trifluorom ethyl)phenylJethyli dene)amino)exy)m
ethyl)phenyl)acetate
Trifloxystr obin
CAS RN: 141517-21-7

References:

1. Environment Clearance Report, Ministry of Environment, Forest and Climate Change Government of India, Accessed on Aug 25,
2023.

Reaction Summary:

Trifloxystrobin

Manufacturing Process :-

Step 1 :- 2-Methyl Aniline is reacted with Sodium Nitrite and Hydrochloric acid to give 2-Methyl benzene Diazonium salt by diazotization.
Step 2 :- 2-Methyl Benzene Diazonium salt further reacted with Glyoxylic Acid methyl ester Oxime to give 2-Methyl pheny| glyoxalin acid
methyl ester Oxime.

Step 3 :- 2-Methyl Phenyl Glyoxylic Acid methyl ester Oxime reacted with Dimethyl sulfate in presence of Sodium Hydroxide to give 2-
Methyl Phenyl Gly oxylate-o-methyl Oxime.

Step 4 :- 2-Methyl Phenyl Gly oxylate-o-methyl Oxime further on chlorination with chlorine gas in presence of Solvent - EDC gives 2-Methyl
phenyl Glyoxylate-o-methy]l Oxime.

Step 5 :- 2-Methyl Phenyl Gly oxylate-o-methyl Oxime reacted with Sodium [-1- [3- (Trifluoromethyl) Phenyl] Ethylene] Amine] Oxidanide
in presence of Solvent - DMF to give final product Trifloxystrobin.
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Trifloxystrobin
CAS RN: 141517-21-7
GBRN: 504;12280

Chinese Patent Route - Trifloxystrobin

TRRN: 78291 8
PN
N CHs
]
0
o
OH  Formaldehyde ® White methylamine
CASRN: 50-00-0 Oxidizing agent ) hydrochloride o0
. T . Chs
o 0 CHz
OH
oH (Z)-methyl 2-2-
2-phenylacetic acid 1H-isochromen-3(4H)-one methyl 2-(2- (hydrozymethyl)pheny!)-2-
CASRN: 103.92.2 CASRN: 4385357 (hydroxymethyl)phenyl)-2- methoxyiminoaceiate
1 2 oxoacetate PubChem CID: 89179517
3 4
References:
CN103524378

Title: Preparation method of trifloxystrobin

Inventor: He YongliLi YongQiu Changtingl.i BaoZhao Chao

Assignee: Jiangsu Sevencontinent Green Chemical Co Ltd

Application filed: 2013-10-23

Publication filed: 2014-01-22

Accordingly to present Invention - 1 (API-1)

Reaction Summary:

A preparation method of trifloxystrobin , the preparation methed includes the following steps:

a. In the presence of acidic substances, compound 1 undergoes a cyclization reaction with formaldehyde to prepare
compound 2;

b. Dissolve compound 2, oxidant, sulfuric acid and methanol obtained in step a in an organic solvent, and react to
prepare compound 3;

¢. Perform an oximation reaction on compound 3 obtained in step b with O-methylhydroxylamine hydrochloride in
the presence of an alkaline substance and an organic solvent to prepare compound 4;

d. Perform a sulfonylation reaction on compound 4 obtained in step ¢ with methylsulfony] chloride in the presence
of an alkaline substance and an organic solvent to prepare compound 5;

e. Condensation reaction is performed between compound 5 obtained in step d and compound 6 in the presence of
an alkaline substance and an organic solvent to prepare trifloxystrobin ;

Further, the specific implementation process of step a is: add compound 1, acidic substances and formaldehyde to
the reaction bottle , stir and perform a cyclization reaction at a temperature of 0 to 120°C, react for 4 to 8 hours, and
after the reaction is completed, process The reaction solution obtained compound 2, in,

The molar ratio of compound 1 to formaldehyde is 1:1.0~:5.0, and a better molar ratio is 1:1.0~2.0; The acidic
substance is a mixture of glacial acetic acid and concentrated hydrochloric acid in a volume ratio of 1:0.1 to 5.0,
and a better volume ratio is 1:0.1 to 1.0; The reaction temperature of the cyclization reaction is preferably S0°C to
100°C, and the optimal reaction temperature is 80°C to 100°C.

N
"

F CH,

CH,

methyl (Z)-2-(methoxyimino)-2(2-((((&)-1-(3-

enylacetate
Trifloxystrobin
CAS RN: 141517-21-7

(trifluoromethyl phenyl) ethylidene Jamino)oxy)m ethyl)ph

v on
o
DMethanesulfonate
o
s > O\CHJ

OMs
2-((2)-
(methoxycarbonyl)(methoxyiminc)

methyl)benzyl methanesulfonate

5

+

F

&)-13-
(i fluoromethylphenyl)ethan
~I-one oxime
CAS RN: 99705-50-7
6
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g;igoﬁcﬁstﬁl;isnﬂ 217 Chinese Patent Route -
GBRN: 504;12280 Wit ey vy i
TRRN: 78292

0
; F |
F N CHy
N S 0
o + B — . |
E F CH; CH
F CH,
143 methyl (&)-2-{methozyimine)-2-{2-({({{&)-1-(3-
(trifluororrfil-yligah-enyl)ethan (&) -methyl 2-(2- (trifluoromethyl)phenyl)ethylidene Jamino)oxy jm ethyljph
e e (brorrtll-.;)met_hyl)ph enyl)-2- enyljacetate
CASRN: 99705-50-7 methoxyiminoacetate Trifloxystrobin
CAS RN: 115199-26-3
1 I CAS RN: 141517-21-7
References:
CIN103524379

Title: Synthesis method of trifloxystrobin

Inventor: He YongliDing Feilu XiaodongCai Junyi

Assignee: Jiangsu Sevencontinent Green Chemical Co Ltd

Application filed: 2013-10-23

Publication filed: 2014-01-22

Accordingly to present Invention - 1 (API-1)

Reaction Summary:

A synthetic method of trifloxystrobin , the synthetic method includes the following steps:

a. To the nitrogen-substituted reaction bottle equipped with a stirrer, thermometer, water separator and condenser, add
compound (1), alkaline substances and organic solvents and stir, and heat to reflux to separate water. The reflux separates. The
water time is 5 to 6 hours. After the water separation is completed, the temperature is cooled to room temperature, and then the
toluene solution of compound (IT) is added dropwise to the above reaction solution. After the dropwise addition is completed, it
is kept at room temperature for 2 to 4 hours, wherein, The molar ratic of the compound (I) to the alkaline substance is 1:1.0-3.0,
the molar ratio of the compound (I) to the compound (I} is 1:0.9-2.0, and the toluene solution of the compound (IT) The mass
concentration 1s 30% to 70%0;
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ROS- 26
grAifSlo%st;l:‘l;isnl a1 Chinese Patent Route -
ow  GBRN: 504 Trifloxystrobin

ReBoTICS, TRRN: 78294

Accordingly to present Invention - 1 (API-1)

Route 1
F
N F
H N
| = \0
OH F
o = CH;
(Z)-methyl 2- (2- (tnﬂuorE)?lethErl)phenyl) methyl (F)-2-{methoxyimine)-2-(2-{((((F)-1-(3-
(brom omethyliphenyl)-2- il . i e
T elnan- _OHE oxime (triflucrom ethyliphenylethylidenelamino)oxy)methyliphenylac etate
CASRIN: 2%705-50-7 Trifloxystrobin
CAS RN: 141517217
References:
CN103787916A

Title: Preparation method of trifloxystrobin

Inventor: Wang Jiangang Wei Nengchun Wang Peng Wang Zongyuan Jinglin Cao Tongbo Liu Jiancheng Li Yonghong

Assignee: Jingbo Agrochemicals Technology Co Ltd

Application filed: 2014-01-15

Publication filed: 2014-05-14

Accordingly to present Invention - 1 (API-1)

Reaction Summary:

The invention provides a method for preparing trifloxystrobin , using m-tritfluoromethylacetophenone oxime and (E)-2-(2'-
bromomethylphenyl)-2-carbonylacetic acid methyl ester-O- Methyl ketoxime is used as the raw material. The raw material is added to
a heterogeneous system composed of inorganic alkali solution and organic sohvent, and then a catalyst is added to perform the
etherification reaction. After the reaction is completed, the separated organic phase is directly subjected to liquid separation operation,
and the pressure is reduced. Recrystallize, filter, and dry to obtain a white or off-white solid, which is trifloxystrobin . Compared with
the existing technology, the present invention has the advantages of simple and easy operation, high yield and high purity. The use and
recovery of solvents greatly reduce the generation of waste water, reduce environmental pollution, reduce production costs, and are
suitable for industrialization. Production. The m -triflucromethylacetophenone oxime and (E)-2-(2'-bromomethylphenyl)-2-
carbonylacetate methyl ester-O-methyl ketone oxime of the present invention are best because they are difficult to preserve. It is
currently used and prepared according to the reference " Research on the Synthesis Process of the Fungicides Trifloxystrobin and
Pyraclostrobin " (Xu Pingping, Yang Guangfu, Master's Thesis of Central China Normal University, 2012).
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Trifloxystrobin

CAS RN: 141517-21-7
CHEM GBRN: 504

= . JRoBoTIcS, TRRN: 78327

Patented Route - Trifloxystrobin

Accordingly to present Invention - 1 (API-1)

Example 13
Potassium bromide
o CASRN: 7758023
0 Potassium carhonate
CASRN: 584-08-7
o CHy o Potassium carhonate ®
/ M CASRN: 584-08-7 F |
HyC ap N CHy
a HaC cH,  Heated 115% for 12 Z o 0
N to hours F ‘
4-methyl pentan-2-one k
—m CASRN: 108-10-1 CHg CHy
g

(&)-methy! 2-(2-(bromemethylphenyl)-
Z-methoxyiminoacetate

methyl (8)-2-(methoxyimino)2-(2-(((B)-1-G-
CASRN: 115199-26-3

(tiftucromethyl)phenylethyli dene)amino)oxy)methylphenyl)acetate
Trifl oxystrobin
CAS RN: 141517-21-7

References:

Sodium sulphate
CAS RN: 7757-82-6

Water
CAS RIN: 7732-18-5

N
= T~ o 0
F CHy CH;
methyl (£)-2-{meth oxyimino)-2-(2-(((&)-1-(3-
(sl oromethyl)phenyljethyli dencamino)oxy)methylyphenyl)acetate
rifloxystrobin
CAS RN: 141517-21-7

Yield= 85% ; %Purity=98%

WQO2017085747A2

Title: A novel process for the preparation of trifloxystrobin

Inventor: Ajit Singh GujralKenal V. ShahBhavesh V. ShahSubhash KADAMNilesh N. JANIRavindra Y SHINDE
Assign sp Crop Science Pvt. Ltd,

Application filed: 2016-11-18

Publication filed: 2017-05-26

Family Equivalents: CIN108368033; CN108368033; WO2017085747, W02017085747, WO2017085747
Accordingly to present Invention - 1 (API-1)

Reaction Summary:

Example 13: Preparation of Trifloxystrobin

Formula (X) Formula (XI) (E-isomer)
Formula (I)

(2-Bromomethyl-phenyl)-methoxy imino 1 -(3-Trifluoromethyl-pheny ) Methoxyimino- {2-[1-(3-trifruoromethyl-pheny|)- -acetic acid methy! ester -ethanone oxime ethylideneaminooxymethyl]-phenyl}-acetic acid
methy| ester

(2-bromomethyl-pheny[)-methoxyiminoacetic acid methy] ester (315 gm, 1.10 mole)was dissolved in 1500 ml methy! isobutyl ketone. To this solution was added Intermediate-II (203.16gm 1.0 mole ) at room
temperature followed by potassium carbonate ( 145gm 1.05 mole). The reaction mixture was heated to 115°¢ for 12 to hours. After completion of reaction mixture was cooled to room temperature and filtered to
remove potassium bromide by-product and excess potassium carbonate. The solid obtained after filtration was washed with methyl isobutyl ketone and recycled in next batch for the preparation of Trifloxystrobin. The
filtrate was washed with water and dried over anhy drous sodium sulphate and concentrated under vacuum to obtain crude product. The crude product was recrystallised in methanol to give off white colored product of
Trifloxystrobin =348 gm. % Yield= 85% ; %Purity>98%
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Trifloxystrobin

CAS RN: 141517-21-7
GBRN: 504

TRRN: 78328

Patent Disclosure About Prior Arts-1 (PDPA-1)
Scheme -2

Step 1
[ ] cH,
S0C1,
CASRN: 7719-09-7
OH —_—
DMF
CASRN: 68-12-2

Xylene
2-methylbenzoic acid

Patented Route - Trifloxystrobin

Step 2

Ten'zhntylammnnmm

CASRN, 1645192
e .
« NaCN
CASRN: 143-33-9

Water
CASRN: 7732-18-5

Step 3

Dry HCl gas
CASRN: 7647010

HCL
CASRN: 7647-01-0

MeOH
CASRN: 67-56-1

CHy

b
CASRN: 1643-19-2
T T e

Step 4
oo
Tetrabutylammonium
romide

Sodium Hydroxide
CASRN: 131073-2 0

2-0x0-2-0-tolylacetic acid

e Re e e methyl 2-0x0-2-0-tolylacetate methyl 2-methylbenzoate  CASRN: 7732-18-5
CAS RN: 118-90-1 el dai xylene CAS BIY. 5955937 R at0 1 CASRN: 34966-54-6 4 45°C CASRN: 150781729
Water
CASRN: 7732-18-5 Step 5
DCM
3 oy CH;ONH, HC1
cas RNi{f;zzs 918 | CASRN: 593-56-6
CASRN: 7647-01-0
Step 7 Step 6 B
OH Br. 0. 0. 0 OH
; I o, —_ ~an cHs
o K,C05 F NaBrO; s & MeOH
F, CASRN: 584-08-7 CASRN: 7789-33-0 CASRN: 67-56-1
aF S5
N ci -

Z o N Methyl isobutyl 17 Chy i N-Bromosuccinimide ey 50CL Sy

F one (\) CASRN: 128-085 CASRN: 7719-09-7 |
CASRN: 108-10-1 o
F .
Hy CHs o cHy n\c“3 o
thyl (2)-2-(meth -2-(2- -1-3- &)1 ethan- (B)-methyl 2 )- =
o hE)" X ("ie‘ PR % (I 1-one oxime Lo 2ymefhoxymmoaceme (B)-methyl 2-methoxyimino-2-o- (B)-2-methozyimino-2-o-tolylacetic acid
& . CASRN: 99705-50-7 CAS RN: 115199263 telylacetate b Choom CID: 17798414
Trifloxystrobin : CASRN: 120974-97-2 e £
CAS RN: 141517-21-7

References:
W02019049167A1

Assignee: Hikal Limited
Application filed: 2018-08-30
Publication filed: 2019-03-14

Patent Disclosure About Prior Arts-1 (PDPA-1)
Reaction Summary:

Title: an improved process for the preparation of trifloxystrobin.
Inventor: Kamlesh Kantilal LODHA Sandip Popatrao UDAWANT Deepak Babasaheb PHASA GE Lakonda Nagaprasada RA O Santosh Kumar GHOSH Sudhir Nambiar

Family Equivalents: BR112020004825; CN111295371; EP3681863; EP3681863; JP2020533349; JP7160906B; M.

Scheme -2: 2-Methyl-benzoic acid Intermediate-B Keto nitrile Intermediate-C Intermediate-D
Further, the formed desired intermediate (C) is present in reaction mixture with intermediate (D), which cannot be separated by physical methods, hence i di

020002703; US11649204; US2020283373; W02019049167

(C) needs to be iall

and Iy hydrolyzed to give Keto acid

which again undergo for the esterification in later stage of the synthesis. Therefore, these additional operations put more burden on this route of synthesis by two extra synthetic steps. The Keto acid thus obtained was treated with methoxyl
amine hydrochloride to provide intermediate (5) as E/Z isomeric mixture of about 1: 1 ratio. This intermediate (5), then treated with thionyl chloride (SOCI2) and methanol to give ester intermediate (6) in 40% overall yield over (5) steps.
Further, bromination of intermediate (6) is resulted to intermediate (7) in 76% yield. Then the intermediate (7) is coupled with intermediate (8) using methyl isobuty ketone (MIBK) as solvent and potassium carbonate (K2C03)as a base at
110°C to 120°C to yield trifloxystrobin in 65% isolated yield, which is not satisfactory for commercial operations. Overall yield of this route is only 19% which is not very significant. In this process for preparation of trifloxystrobin, various
steps are involved, so overall cycle time for this route is longer and larger amount of effluent is generated by this process, which makes the process more cumbersome. The PCT Publication No. W0O2017/085747A2 discloses a process for the
preparation of trifl in. The 2-methylt de is converted to cyanohydrins intermediate, which is further hydrolyzed to amide intermediate, which is further esterified to give ester intermediate, which further converted in to keto
ester mtermedmte The same is converbed into intermediate (5) and then esterified to give intermediate (6) which was brominated to give intermediate (7). This patent application also describes the coupling reaction of (£)-2-(2-
1)-2- ic acid methyl ester (intermediate 7) with I-(3-trifl hyl-phenyl)-eth i

benzaldehyde is an expensive raw material.

oxime (i

8) to produce trifloxystrobin (as depicted in Scheme-3). The starting material used 2-methyl
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Trifloxystrobin Patented Route - Trifloxystrobin
CAS RN: 141517-21-7

GBRN: 504
eTics, TRRN: 78329

Patent Disclosure About Prior Arts-2 (PDPA-2)

Scheme -3
Step 1 Step 2 Step 3 Step 4
Chy OH o, o s on & cHy 0 CHy
HCL H,50, NaOBr l
5504
CASRN LT o CASRN: 7647-01-0 Me CASRN 7664939 ° CASRN: 13824-96.9
e A - _CASRIV: 1382496
H,S0,4
CASER: 151508 CASRN: 7664-93-9 0 CAS RIS 65.56.1 o 0
2 m Tt 2-hydroxy-2-0-tolylacetonitrile 2-hydroxy-2-0-tolylacetamide 1 204 methyl 2-oxo-2-0-tolylacetate
CAS BRI 529904 uh Chem CID: 12717590 PubCham CID: 15717599 A e CASRN: 34966-54-6
MeONH HC
CAS RN: 593-56-6
NaOH Step 5
CAS RN: 1310-73-2
Cl
(‘:Ha Step 7 “3"3 Step 6 ""
OH
F N Br. 0. w [}
CH CH, CH 5
. RS ‘ °  N.Bromosuccinimide : ‘ | ; MeOH ‘
. g CAS RI: 128-08-5 S CASRN: oH
Z o Methylisobutyl G ch + socn,
ketone :
G . L I CASRIN: 108-10-1 Y CASRN: 771-05:7 4
thyl (8)-2-( ﬂl: )-2+(2 (((((; 1-3 v °
methyl ()-2-(m ethoxyimino) -2-(2-((((B)-1-(- (B1-G- g o \ . (B)-3-methoxy-2-o-tolylacrylic acid
(tifluoromethyl)phenyl)ethyl (ifluoromethyl)phenyl)etha (bmﬁm“:f‘ﬁpf‘ (21 z @ ‘"”‘h{lf ""fh"xy 23 PubChem CID: 22849202
-1-one oxime s cyihs- e e
Trifloxystrobin g lont methoxyacrylate PuhChem CID: 10965668
CAS RN: 141517217 :99705-50- CASRIN: 11742849-6
References:
‘W02019049167

Title: an improved process for the preparation of trifloxystrobin.

Inventor: Kamlesh Kantilal LODHA Sandip Popatrac UDAWANT Deepak Babasaheb PHASAGE Lakonda Nagaprasada RAO Santosh Kumar GHOSH Sudhir Nambiar

Assignee: Hikal Limited

Application filed: 2018-08-30

Publication filed: 2019-03-14

Family Equivalents: BR112020004825; CN111295371; EP3681863; EP3681863; JP2020533349; JP7160906B; MX2020002703; US11649204; US2020283373; W02019049167

Patent Disclosure About Prior Arts-2 (PDPA-2)

Reaction Summary:

Scheme -3: The afore-mentioned prior art processes for preparing trifloxystrobin, which has certain drawbacks, such as some of the processes contain long synthetic routes, multiple steps along with the use of toxic reagents such as
sodium cyanide /potassium cyanide while some of other methods suffered with low yield and economically less viable. Some of the prior art process requires rigorous dry conditions such as those using Grignard reaction. Few prior
reported synthetic routes are utilizing more expensive starting materials. Moreover, due to long synthetic routes, there is generation of huge effluent, which consequently increasing the cost of the preparation of trifloxystrobin. Based on
the aforementioned drawbacks, the prior art processes may be unsuitable for the preparation of trifloxystrobin in commercial scale operations. To address these shortcomings in the prior art and develop industrially and economically viable
process for trifloxystrobin, the present inventors motivated to pursue the instant invention and surprisingly found an improved process for preparation of selectively [(E)-methoxyimino]-o-tolyl-acetic acid d 5) in one step and
which further converted to trifloxystrobin in a simple manner. The current invention relates to the selective synthesis of [(E) tolyl tic acid pound 5) and further conversion to the same in to trifloxystrobin (I),
which is starting from o-toluidine in four simple steps, o-Toluidine (compound 1) is treated with sodium nitrite to produce 2-methyl benzene diazonium chloride (compound 2), which is further treated with glyoxylic acid (E) methoxime
(compound 4) in presence of copper sulphate or copper sulphate hydrate to form (E)-2-methoxyimino-2- (0 tolyl)acetlc acld (compound 5) in benerylelds and purity. This compound (5), which is selectively E-isomer is then converted in 3
simple steps to trifloxystrobin in very good yields and high purity (above 98%). The key starting material in this i is o-toluidine which is inexp and can be sourced easily at commercial level. After diazotization of o-
toluidine, it is then treated with coupling partner glyoxylic acid (E) methoxime (compound 4, prepared from the compound 3), which is stable and can be isolated as solid product if required. In present invention the compound (5) is made
in single isomeric form i.e. (E) the required isomer, which was esterified to (E)-2-methoxyimino-2-(o-tolyl)acetic acid methyl ester (compound 6) using methanol and sulfuric acld or methanol and thionyl chloride in 60% overall yield
over 2 steps. The compound (6) was brominated in presence of metal hal to produce d (7). Furth coupling of (E)-2-(2-br thylphenyl)-2-meth ic acid methyl ester (compound 7) with
compound(8) using acetone as solvent and K2CO3 base at 20°C to 30°C to yield mﬂoxystrobm in 90% isolated yield. Alternatively, the crude compound (5) can be converted to compound (6) and further to compound (7) without
isolation of compound (6) by applying acid-base treatment to the compound (5). This will reduce the reaction time, utility cost on commercial scale. The synthetic steps in current invention are straightforward and does not require any
special equipment. Overall handling and product yield are good and can be reproduced at large commercial scale. The overall yield achieved for the preparation of trifloxystrobin is 40.2% as compared with reported overall yield i.e. 19%.
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ROS- 30
grAigu%stlic:‘l;isnl . Chinese Patent Route -
i) Trifloxystrobin
BTICS, TRRN:

Patent Disclosure About Prior Arts-1 (PDPA-1)
Route 1

Preparation of Intermediate: (E)-methy| 2-(2-(bromomethy Dpheny)-2-methoxy iminoacetate; CAS RN: 115199-26-3

OCH,
OH OCH:
COCHs Haco”
KMnO, ® CH;0H 0 CH30NH, HC1 :
cn,  CASEIN: 7722647 o CAS RN: 67.56-1 o CAS]RN 53566
e T
-
CAS RN: 1310-58-3 CHz H;3S0, CHg
CAS RN: 7664-93-9
1-a-telylethanene methyl 2-(2- (F)-methyl 22
CAS RN: 577-16-2 (bromomethyl)phenyl) (bromera Ethyl)phenyl) o
2-0x0-2-0tolylacetic acid methy] 2-0x0-2-0- 2-oxoacetate methoxyiminoacstais
CASRN: 150781-72-9 tolylacetate CAS RN: 126334-57-4 CAS RN: 115189-26-3
CASRN: 34966-54-6
Preparation of Final: Trifloxystrobin; CAS RN: 141517-21-7
OCHz
OH
o] N
-
NHOH Hico™ TS
FaC CAS RN: 7803-49-8 FaC
CHER R &
Hel 2 +
CAS RN: 7647-01-0 (&1
13- &y
(trifluoromethyljphen B tict] BB
yl)ethanone (trifluoromethyljphenyl) (bnfﬁ;‘;;h;)plfmn_ methyl (8)-2-(methoxyimine)-2-2-(((&)-1-(-
CAS RI: 349.76-8 ngaﬁ e e e e e (twifluoremethyl)phenyl) cthylidencJamine)osy)m
: CASRN: 115199-26-3 ethyliphengliacetate
Trifloxystrobin

CAS RN: 141517-21-7

References:

CN101941921

Title: Method for preparing trifloxystrobin

Inventor: Ni Yuebiao, Sun JuhuiXu Junping

Assignee: YUEYANG DIPU CHEMICAL TECHNOLOGY Co Ltd

Application filed: YUEYANG DIPU CHEMICAL TECHNOLOGY Co Ltd

Publication filed: 2011-01-12

Patent Disclosure About Prior Arts-1 (PDPA-1)

Reaction Summary:

1. Documents J.Chem.Soc.1962:5298; Tetrahedron Lett., 1980, 21:4997; J.Org. Chem, 1981, 46(1); U.S. Patent US5194662 and others reported the preparation method
of the fungicide trifloxystrobin , but the reported processes are all condensation processes in the last step, and there is no report on the preparation of its intermediates.

2. Chinese invention patents CN200410016751.9 and CN200410016751.9 report using o-methylacetophenone as raw material, oxidation with potassium permanganate,
esterification with methanol, bromination with NBS, and then oximation with methoxyamine hydrochloride. Finally, it is condensed with m-trifluoromethylacetophenone
oxime to obtain trifloxystrobin. This process has the following problems during industrialization: (1) Potassium permanganate is highly oxidizing and can easily oxidize
the carbonyl group , causing the carbon-carbon bond to break and obtain o-toluic acid as a by-product . Moreover, the methyl group on the benzene ring is also It is easy
to oxidize to carboxyl group. The process parameters of this reaction can be controlled under laboratory small-scale conditions, but it is extremely difficult to control
during industrialization, resulting in a low yield; (2) Use N-bromosuccinimide (NBS) ) Although bromination is relatively mild, the price of NBS is high, resulting in high
product raw material costs; (3) When m-triflucromethylacetophenone is oximated , hydroxylamine hydrochloride is used as the oximation reagent, which seriously
corrodes the equipment, and generally requires titanium equipment , resulting in high investment equipment costs.

3. Chinese invention patent CN200510110511. The former is to first brominate the intermediate 2-(2'-methyIphenyl)-2-carbony| acetate methy| ester and then perform an
oximation reaction with methoxyamine hydrochloride , while the latter is to first brominate 2-(2'- Methy| (methylphenyl)-2-carbonyl acetate is first subjected to
oximation reaction with methoxyamine hydrochloride and then to bromination reaction.
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Trifloxystrobin Chinese Patent Route -

CAS RN: 141517-21-7 . .
. GBRN: 504 Trifloxystrobin

CHE
ROBETICS. TRRN:

Accordingly to present Invention - 1 (API-1)
Route 2

Preparation of Intermediate: (E)-methyl 2-(2-(chloromethyl)pheny[)-3-methoxyacrylate; CAS RN: 117428-51-0

0 0——CH;
j; ; 0CHs OCH OCHg
Ch; cl 0 g N i
-
methyl e CH;ONH, HCl Haco™ 0 cly Hooo” 0
(chlorocarbonyl)form ate CASRN: 583-56-6 CAS RN: 7782-50-5
CASRN: 5781-53-3 e S ™ ch
o z
oo Cl
toluene methyl 2-0x6-2-2-
CASRN: 108883 o e (E)-methy] 2-methoxyimino 2- (B)-methyl 2-(2-
CAS RN: 34966-34-6 o-tolylacetate (chleromethyl)phenyl)-3-
CAS RN: 120574-97-2 methoxyacrylate
m CASRN: 117428-51-0
v
v
Preparation of Final: Trifloxystrobin; CAS RIN: 141517-21-7
OCH3
OH
N/
HzCO \ 0 T
E
FsC
N CHy
CHz + I - = g [
F |
3 CHy CH,
E-1-- (B)-tsthy] 2-(2- methyl (8)-2-(methozyiming) 2-(2-(((((B-1{3-
(mgth"“a’?’l“?:g'g;ﬁzyl) (chloror?lathyl)phfnyl)—} (trifluoremethyliphenyl)ethylidene) amino)ozyim
- 1- methoxyacrylate ethyl)phenyl)acetate
CAS RN: 95705-50-7 B
CAS RIN: 117428-51-0 Trifloxystrobin
Vo v CAS RN: 141517-21-7
I
References:
CN101941921

Title: Method for preparing trifloxystrobin

Inventor: Ni Yuebiao, Sun JuhuiXu Junping

Assignee: YUEYANG DIPU CHEMICAL TECHNOLOGY Co Ltd

Application filed: YUEYANG DIPU CHEMICAL TECHNOLOGY Co Ltd

Publication filed: 2011-01-12

Accordingly to present Invention - 1 (API-1)

Reaction Summary:

The invention discloses a method for preparing (E,E)-2-[1'-(3'-trifluoromethyl pheny )-ethy l-imine-oxyl-toly1]-2-carbonyl methy| acetate-O-ketoxime.
following steps of: performing acylation reaction on toluene and methyl oxalyl chloride in the presence of anhydrous aluminum chloride to prepare 2-(2'-
methyl phenyl)-2-carbonyl methyl acetate; reacting the 2-(2'-methyl phenyl)- 2-carbony] methyl acetate with methoxy amine hydrochloride to prepare (E)-2-
(2'-methyl phenyl)-2-carbonyl methyl acetate- O-methyl ketoxime; and finally performing condensation reaction on the (E)-2-( 2'-methyl phenyl)-2-carbonyl
methyl acetate-O-methyl ketoxime and m-trifluoromethyl pheny| ethy| ketoxime under the action of alkaline substance to prepare the trifloxystrobin. The
method has the advantages of a few reaction steps, simple synthesis process, readily available raw materials, mild reaction conditions, great industrial value
and great social and economic benefit.
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Trifloxystrobin

\ CAS RN: 141517-21-7
CHEM GBRN: 504

ROBTICS, TRRN:

Accordingly to present Invention - 1 (API-1)
oute 1
[
NH
o OH

Mhydrozybenzamide
CAS RN: 495-18-1
Potassium Carhonate
CASRN: 584-08-7

0—NH
o o :

Chinese Patent Route - Trifloxystrobin

Methanol NH
CASRN: 67-56-1 o
Hydrogen Chloride
CASRN. 7647010 "l
60°C 1.5h,47%
_cHs

[ 0

((aminooxy)methyl)phenylJacetate
ydrochloride
PuhChem ID: 21841974

_CHa Methyl Cyanide
o o CASRN: 75058
0—CH;
R 93%
methyl 2-(2- thyl 2-(2-
(bromomethyl)phenyl)acetate @ doo‘}’{‘e
2 y)methyl)phenyacetate
CLSERS w573 PubChem ID: 21841992

References:
CN108863845

Title: A kind of preparation method of trifloxystrobin and its intermediate

Inventor: Hu Aixi, Li Kangming, Xie Wenxue, Ye Jiao, Chen Jia, Xie Bingjie, Ren Huidong
Assignee: TANGXI TIANYU CHEMICAL Co.,Ltd.

Application filed: 2018-08-21

Publication filed: 2018-11-23

Accordingly to present Invention - 1 (API-1)

Cross Refer ences: CN1049426; Title: Photovoltaic device and manufacture method
thereof; Inventor: Takao Takabayashi Meiji Yonehara, Assignee: Canon Inc; Application
filed: 1990-06-16; Publication filed: 1991-02-20; Family Equivalents: CN1023362;
CN1049426; DE4019209; DE4019209; FR2648624; FR2648624; JP2740337; JPH0394477;
US5094697

Reaction Summary:

The Chinese patent [CN1049426, 2000] uses methy! o-bromomethyIphenylacetate as the
starting material, first undergoes an etherification reaction with benzylhy droxylamine, and
then reacts with methanol under acidic conditions to obtain methyl o-

methoxy aminophenylacetate., then carry out oximation reaction with m -
triflucromethylacetophenone, and obtain trifloxystrobin through tert-butyl nitrite oximation
and dimethyl sulfate methylation, with a total yield of 40.5%:

N
=~ 9
CHe CHg

methyl (£)-2-(meth oxyimino)-2-(2- (((£)-1-3-
(irifluoromethyl)phenyl) ethylidene) amine)ozy)methyl )phenyl)acetate
Trifloxystrobin
CAS RN: 141517-21-7

CHs

13-
(trifluoromethyl)phenyl)ethanone
CAS RN: 349-76-8

Pyridine

CAS EN: 110-86-1
Hydrogen Chloride
CAS RN: 7647-010

Water
CAS RN: 7732-18-5
95%

Dimethyl Sulphate
CAS RN: 77-78-1
Potassium Carbonate
CAS RN: 584-08-7
Methyl Cyanide
CASRN: 75-05-8

96.5%

%Kg

0—CH;

methyl (E)-2-(2-L((1-(3-
(riftucromethyl)phenylethylidene)amino)ozy)
methyl)phenyl)acetate
PubChem ID: 153275687

Sodium Hydride
CAS RN: 15780286

Hydroxymethyl

HCO,CHy
Formic acid
Radical CASRN: 107-31-3
CASRN: 259743-5

+BuOMe
CASRN: 1634-04-4

CFy rlm 0
N
S o
N CHy
Z o
Chy

methyl (Z)-2-(hy droxyimine)-2-(2-(((E)-1-(-
(i fluoromethyl)phenyl) ethylidene) amino)ozy)methylphenyl)

35°C 5h, 98.1%

acetate
PubChem ID: 165424642
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Trifloxystrobin Chinese Patent Route - Trifloxystrobin
CAS RN: 141517-21-7

GBRN: 504

N
Accordingly to present Invention - 2 (API-2)
Route 2 0
N
0 Y
CH. CH; el Chs
Br ° o (Z)-methyl 2-chloro-2-
Potassium Carbonate R methoxyiminoacetate ®
o " FaC Sy CAS RN: 584.08.7 o CFy Pub Chem ID: 83283988 F ‘
A AR O _— > N Chs
i oH CH, (PhsP)ePd = 0
oH B Tetrakis(triphenylphosphine ) E ‘
OH | ey F CH, CH:
et b (2)-1-(3-(ifluoromethylyphenylethan- Ay (AT, W20 et 52 (meﬂ:m‘mm) 20 (((((; s
aci -one oxime 2. 22(((B)-1-G-
(B)-(2-((1-(3-
CASRIN: 91983-14-1 CAS RN: 99705-50-7 oA T o D Ve R et s ) (trifluoromethyl phenylethyli denc)am inoJoxy)methyl)phenyac etate
phenyl)borenic acid CA’SFIEI;;X{:;IST;-; o
References:
CN108863845

Title: A kind of preparation methed of trifloxystrobin and its intermediate

Inventor: Hu Aixi, Li Kangming, Xie Wenxue, Ye Jiao, Chen Jia, Xie Bingjie, Ren Huidong
Assignee: JIANGXI TIANYU CHEMICAL Co.,Ltd.

Application filed: 2018-08-21

Publication filed: 2018-11-23

Accordingly to present Invention - 2 (API-2)

Cross References: W09520569; Title: Process for the preparation of arylacetic ester derivatives via palladium-catalyzed cross coupling reaction; Inventor: Hugo ZieglerDenis NeffWolfgang Stutz, Assignee:
Ciba-Geigy Ag, Application filed: 1995-01-16; Publication filed: 1995-08-03; Family Equivalents: ATE178047; AU1534495; BG100769; BR9506648; CA2181586; CN1139919; CZ220296; DE69508560;
DKO0741693; EP0741693; EP0741693; F1962953; HUT75179; JPH09508373; MXPA96003015; NO963126; PL315668; SK98296; US5726343; W09520569; ZA95624

Reaction Summary:

The world patent [W09520569, 1995] studied trifloxystrobin. First, o-bromomethylphenylboronic acid and m-trifluoromethylacetophenone oxime were etherified, and then reacted with 2-chloromethane under the
catalysis of palladium. -The condensation reaction of methyl 2-methoxyiminoacetate produces trifloxystrobin:

This synthesis route is short, but the raw material o-bromomethylbenzeneboronic acid is expensive; the synthesis conditions of 2-chloro-2-methoxyimine methy| acetate are too harsh and there is isomerization,
resulting in a low yield.
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Trifloxystrobin

CAS RN: 141517-21-7
CHEM GBRN: 504

= ROBOTICS, TRRN:

Chinese Patent Route - Trifloxystrobin

Accordingly to present Invention - 3 (API-3) CHy
Route 3 e
3

0 ]

rethyl 2-(2-
(bromomethyljphenyl)acetate
CAS RN: 13737-37-6

methyl 2-o-tolylacetate
CASRIN: 40851-62-5 methyl (Z)-2-(2-(((1-(3-
(triftuoromethyl)phenyl)ethylidenc) amino)oxyymethy)
pheayljacetate
PubChem ID: 15730161

oH ch
Br
CH; CH; CH, (B)-143-
(trifluorom ethyl jphenylyethan- [
1-one oxime o
o © CAS RI: 99705-50-7 / CAS R_N 17778 30-2
— - — —

References:

CN108863845

Title: A kind of preparation method of trifloxystrobin and its intermediate

Inventor: Hu Aixi, Li Kangming, Xie Wenxue, Ye Jiao, Chen Jia, Xie Bingjie, Ren Huidong
Assignee: JIANGXI TIANYU CHEMICAL Co.,Ltd.

Application filed: 2018-08-21

Publication filed: 2018-11-23

Accordingly to present Invention - 3 (API-3)

Cross References: US5194662; Title: O-benzyloxime ethers and crop protection agents containing these compounds; Inventor: Siegbert Brand
Uwe Kardorff Reinhard Kirstgen Bernd Mueller Klaus Oberdorf Hubert Sauter Gisela Lorenz Eberhard Ammermann Christoph Kuenast Albrecht
Harreus; Assignee: BASF SE; Application filed: 1991-06-27; Publication filed: 1993-03-16; Family Equivalents: ATE161007; ATE170511;
AU652159; AUTO20691; CA2045725; CS196691; CZ287402; DK0463488; DK0463488; DK 0669319, EP0463488; EP0463488; EP0463488;
EP0669319; EP0669319; EP0669319; ES2110421; ES2110421; ES2120100; GR3026148, HU209642; HUT58692; IL98626; JP3009505;
JPH04261147; KR100200466; KR920000709; NZ238714; SK280842; US5194662; US5292759; USS5387607; US5563168; US6316459,
US6326399; USRE37839

Reaction Summary:

The U.S. patent [USS5194662, 1993] uses methy] o-toluene acetate as the initial raw material and obtains methyl o-bromomethyl phenylacetate
after bromination reaction, and then condenses it with m-trifluoromethylacetophenone oxime, and then undergoes bromination reaction. Oxidation
and oximation reactions yield trifloxystrobin:

The third step of the oxidation reaction in this route is difficult.

L

tnethyl (Z)-2-0x0-2-(2-(({1(3-
(1 fluoromethyl)phenyl)e thylidene) amine) oxg)methyl)
phenyljacetate
PubChem ID: 141391088

CH;ONH,
Methoxyamine
CAS BN: 67-62-9

N
Z

= CHy
methyl (£)-2-(methoxyimine)-2-(2-((((E)-1-(3-
(i fluoromethyliphenyl)ethyli dene)amino) oxy)methylyphengl)acetate
Trifloxystr obin
CAS RN: 141517-21-7
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CAS RN: 141517-21-7

Trifloxystrobin Chinese Patent Route - Trifloxystrobin

CHs E
F 0
H,
N P + ydrolyzed E . c|H
F . ?
| N 0
OH F ‘
F
CH CH.
@13 o ° °
(trifluorom ethyl)phenyl)ethan-1- ¥ methyl (B)-2-{methozyimino) -2-{2-(({{(£)-1-(3-
ONE OXIME (&)-m BchYI 2-(}?—(br_orr_xomethy1)pheny1)- (trifluoromethyl Jphenyl)ethyli dene)amino) oxyimethyl)phenyl)acetate
CASRN: 89705-50-7 -methoxyiminoacetate Trifloxystrobin
CASIRN: 115199-26-3 CAS RN: 14151721 7
References:
CN115490612

Title: Synthesis method of trifloxystrobin

Inventor: Fan Li, Pantian, Xuefang, Xu Huishi, Wei, Li Linhu, Jia Chengguo
Assignee: Hebei Veyong Bio Chemical Co 1td

Application filed: 2022-10-24

Publication filed: 2022-12-20

Patent Disclosure About Prior Arts-1 (PDPA-1)

Reaction Summary:

The synthesis of trifloxystrobin uses (E)-2-(2'-bromomethy Ipheny1)-2-carbonylacetate methy| ester-O-methylketoxime and m-
triflucromethylacetophenone oxime as raw materials, in the presence of alkaline substances and organic solvents, the above raw materials undergo a
condensation reaction to obtain trifloxystrobin. However, the solvents used in these synthesis methods inevitably contain trace amounts of moisture,
and a small amount of water is also generated during the reaction. This moisture is very easy for the generated trifloxystrobin to be hydrolyzed into
the corresponding acid under alkaline conditions, resulting in low yield and low purity of trifloxystrobin.
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Accordingly to present Invention-1 (API-1)
Embodiment 1
Ethanol
CASRN: 64-17-5
. 0
05 I Water °

Na*  Hydrochloric acid
CASRNN: 7647-01-0

HN

2-phenylacetamide
CASRN: 103-81-1

sodium sulfate
CASRN: 7757-82-6

styrene
CAS RN: 100-42-5

Chinese Patent Route-

CASRN: 7732-18-5 —
- =

References:

CN1110677

Title: Synthetic technology of phenylacetic acid

Inventor: Pan Zelin, Zhao Ping

Application filed: 1994-12-15

Publication filed: 1995-10-25

Accordingly to present Invention-1 (API-1) Embodiment 1:

Reaction Summary:

Embodiment 1:

(1) cinnamic preparation: a cover water distilling apparatus is installed, add the deposed polystyrene
100g that pulverizes, control liquid temperature is more than 340 ?, collect the overhead product more
than 340 ?, this overhead product is viny lbenzene, but color is dark, impurity is also more, leave
standstill 3h after the vitriol oil that can add 5% volume mixes, with the removal of impurity, then
with saturated aqueous common salt and and clear water respectively give a baby a bath on the third
day after its birth time, behind the anhydrous sedium sulfate drying, add stopper, BP145-146 ?
overhead product is collected in air distillation, gets vinylbenzene 89g, yield 89%, n 251.5436.

(2) preparation of phenylacetamide: in a reaction vessel, add viny lbenzene 21.7g, sulphur 37.5g,
ammoniacal liquor 50ml, ethanol 30ml, under agitation, temperature of reaction is controlled at 93-95
2, reacts 3-4 hour.Reduce to room temperature then, change distillation into, steam liquid, stop
heating, be cooled to room temperature, use 500ml water hot extraction 3 times, leave standstill
adularescent plate crystal 26.7g after the solution decolouring after the extraction, yield is 94%,
M.P.157-158 2, and B.P.280-290 ? (decomposition), C 8H 9NO(calculated value: C:71.11, H:6.67,
N:10.37, 0:11.85, measured value: C:71.18, H:6.59, N:10.29, 0:11.95), IRv C=01680CM -1, v
NH23350CM -1, 3180CM -1, v C6H51580CM -1

(3) preparation of toluylic acid: the phenylacetamide 100g with above-mentioned preparation, add
water 150ml, hydrochloric acid 80ml, reflux 2h, being chilled to has precipitation to separate out after
room temperature leaves standstill. After the filtration,, get the glossiness crystallization 84g of white
plates, yield 84%, M.P.76.5 2, B.P.265 ? (decomposition), IR v with 1: 2 aqueous ethanolic solution
recrystallization C=01710CM -1, v OH3190CM -1, v C6H51586CM -1, C 8H 8O 2(calculated value:
C:71.11, H:6.67,N:10.37, 0:11.85, measured value: C:71.18, H:6.59, N:10.29, 0:11.95).

ATORVASTATIN CALCIUM
CASRN: 134523-03-8
GBRN: 16263

ATROPINE SULFATE
CASRN: 55-48-1
GBRN: 18584

AMRINONE
CAS RN; 75898-90-7
GBRN: 10748

BENALAXYL
CASRN: 71626-11-4
GBRN: 517

CARBOPLATIN
CASRN: 41575-94-4
GBRN: 10667

CYCLOBENZAPRINE HYDROCHLORIDE
CAS RN: 6202-23-9
GBRN: 18419

DEPTROPINE
CAS RN: 604-51-3
GBRN: 16446

DEXMETHYLPHENIDATE
CAS RN: 40431-64-9
GBRN: 18701

DIFETHIALONE
CAS RN: 104653-34-1
GBRN: 921

FOSAMPRENAVIR TRIFLOXYSTROBIN
CAS RN: 226700-81-8 CAS RN: 141517-21-7
GBRN: 17541 GBRN: 12280;504

METHYLPHENIDATE HYDROCHLORIDE
CAS RN: 298-59-9
GBRN: 18569

OSPEMIFENE
CAS RN: 128607-22-7
GBRN: 10186

PHENINDIONE
CASRN: 83-12-5
GBRN: 17579

PHENTHOATE
CAS RN: 2597-03-7
GBRN: 185

PHENOBARBITAL
CAS RN: 50-06-6
GBRN: 17708

PRETOMANID
CAS RN: 1187235-37-6
GBRN: 10025

ROFECOXIB
CAS RN: 162011-90-7
GBRN: 17164

SULBENICILLIN
CAS RN: 41744-40-5
GBRN: 17197
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J Registered Office ChemRobotics Pvt. Ltd.

CHEM

R@BATICS House No. 9, Ward No. 23, Jawahar Ganj, District
Gwalior, Madhya Pradesh, 475110

ChemRobotics Database: http://chemr obotics.com
ChemRobotics Times (News): http://chemrobotics.in
Support Email: support@chemrobotics.com

Sales Email: sales@chemr obotics.com

Promotion Email: promotion@chemr obotics.com

Cell: 91- 6266117944 / +91- 9407360810

What's App: +91- 9407360810
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