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FUNGICIDAL 2.METHOXYBENZOPHENONES 

This invention relates to certain benzophenone compounds, a 

process for their preparation. composltJcns containing such compounds, a 

method for combating a fungus at a locus comprising treating the locus . 
S with such compounds and their use as fungicides. 

Food production relles upon a variety of agricultural technologies to . 

ensure the growing popuration's.dietary needs remain affordable, 

nutritious and readily aV8ilable on grocery store shelves. Fungicides are 

one of these agricultural technologies whfch are available to the world 

10 community. Fungicides are agrochemical compounds which protect crops 

and foods from fungus and fungal diseases. Crops and food are 

constantly threatened by a variety of fungal organisms, which, If left 
. . 

uncontrolled, can cause ruined crops and deVastated harvests. 

In partiaufar, ascomycetes, the causative agent for powdery mildew 

lS diseases are an ever-present threat especiaUy to cereal and fruft crops. 

However, app6catio11$ of fungicJdal agents at disease control rates can 

cause phytotoxic damage to the target plants. 

The compounds of the present invention are disclosed In a general 

fonnula of European patent \EP") applic:atian EP o 727 141, which 

20 published on August 21, 1996. The EP application discloses compounds · 

having activity against phytopathogenic fungi, but relatively row 
systemlcity. 

There is no crssclosure fn the EP application of substituted 

benzophenonest wherein the mt phenyl group is substituted by a 

2S methoxy group in the 2-position and by a halogen atom or an alkyl group 

in the 8-pasitlon and the second phenyl group is substituted by three 

alkoxy groups and one methyl group. 
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The present Invention provides a compound of fonnula I 

s wherein 

o, 3 
R 

R 1 represents a halogen atom or an alkyl or haloalkyl group; 

(I) 

R2 represents a hydrogen or halogen atomt or an alkyl, haloalkyl1 alkoxy or 

nitro group; or R 1 and R2 together represent a group of formula 

-CH=CH-CH•CH-; 

1 O R3 and R4 each independently represent an optionally substituted alkyl 

group; and 

n is an integer from O to 3. 

The compounds combine relatively excellent selective fungicidal activities 

in various crops with comparably high systemicities. 

1 s It is an object of the present invention to provide highly systemic 

funglcldal compounds. 

It is also an object of the Invention to provide methods for 

controlling an undesired fungus by contacting said plants with a 

funglcldally effective amount of the compounds. 

20 It is another object of the invention to provide selective fungicidal 

compositions containing the compounds as active ingredients. 

. These and other objects and features of the invention will" be more 

apparent from the detailed description set forth hereinbelow. and from the 

appended claims. 
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It has surprisingly been found that the compounds of fonnula I 

(I) 

0,R3 

In which R1 through R' and n have the meaning given above comblne 

relatively excellent fungicidal activity against phytopathogenic fungi, In 

s particular those that cause powdery mildew diseases and have 

comparably high systemicity. 

In general terms, unless otherwise stated, as used herein the term 

halogen atom may denote a bromine, iodine, chrorine or fluorine atom, 

and is especially a bromine, chlorine or fluorine atom, in particular a 

10 bromine or chlorine atom. 

Optionally substituted moieties may be unsubstituted or have from 

one up to the maximal possible number of substituents. Typically, 0 to 2 

substituents are present. Each optionally substituted group independently 

rs substituted by one or more halogen atoms or nitro, cyano, cycloalkyl, 

15 preferably Cu cycloalkyl, cycloalkenyl, preferably Cw cycloalkenyl, 

haloalkyl, preferably C1.e haloalkyl, halocycloalkyl, preferably Cw 

halocycloa•kyl, alkoxy, preferably C1o& alkoxy, ~aloalkoxy, preferably C1.a 

haloalkoxy, phenyl, halo- or dihalo-phenyl or pyridyl groups. 

In general terms, unless otheswise stated herein, the terms alkyl 

20 and alkoxy as used herein with respect to a radical or moiety refer to a 

straight or branched chain radical or moiety. As a rule, such radicals ha\fe 

up to 10, In particular up to 6 carbon atoms. Suitably an alkyl or alkoxy 

moiety has from 1 to 6 carbon atoms, preferably from 1 to 5 calbon atoms. 

A preferred alkyl moiety is the methyl, ethyl, n-propyl, isopropyl or n-butyl 

25 group. 

In general terms, unless otherwise stated herein, the term haloaJkyl 

as used herein with respect to a radical or moiety refers to a straight or 
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· branched chain radical or moiety being substituted by one or more 

halogen atoms. As a rule, such radicals have up to 10, in particular up to 6 

carbon atoms. Suitably haloalkyl moieties are fluoroalkyl moieties having 

from 1 to 6 carbon atoms, preferably from 1 or 2 carbon atoms. The 

s ftuoroalkyl groups include. alkyl groups in which one or more, in particular 

all hydrogen atoms have.been replaced by fluorine. A preferred fluoroalkyt 

moiety is represented by the formula ·(CHa).,,.(CF2)n-Y, in which mis 0, 1 

or 2, n is 1, 2, 3, 4 or 5 and Y represents a hydrogen or fluoro atom. 

Particularly preferred is the difluoromethyl, trifluoromethyl, 2,2,2-

1 o trifluoroethyl, pentafluoroethyl, or n-heptafluoropropyl, group .. 

The invention especially relates to compounds of the general 

formula I in which any alkyl part of the groups R1 through R', which may 

be straight chained or branched, contains up to 10 carbon atoms, 

preferably up to 9 carbon atoms~ more preferably up to 6 carbon atoms, 

lS and ln which each optionafly substituted group independently is 

substituted by one or more halogen atoms or nitro, cyano, cycloalkyl, 

preferably Cw cycloalkyl, cycloalkenyl, preferably Cw cycfoarkenyf. 

haloalkyl, preferably C1..a ·haloalkyl, halocycloalkyl, preferably Cu 

halocycloalkyl, alkoxy, _preferably C1.e alkoxy, haloalkoxy, preferably C1.e 

20 haloalkoxy, phenyf, or pyridyJ groups, in which the phenyl moiety is 

.opttonally substituted by one or two substituents selected from halogen 

atoms, cyano, C1-e alkyl and C1.a alkoxy groups. 

The invention especially ~elates to compounds of the generar 

formula I in which R1 represents a halogen atom, In particular chlorine, a 

2S straight-chained or branched c,.10 alkyl, in particular a straight-chained 

C1"3 alkyl group, most preferably being a methyl group being unsubstituted 

or substituted by at least one optionally substituted phenyl group; or a 

straight-chained or branc_hecj C1.1o fluoroalkyl, in particurar a straight­

chained C1.3 fluoroalkyl group, most preferably being a trifluoromethyl 

30 group. 

The invention especially relates to compounds of the general 

formula f in which R;a represents a hydrogen or halogen atom, In particular 
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a chlorine, bromine or Iodine atom, a nltro, a Ct-10 alkyl or a C,.,o haloalkyl 

group, most preferred being a hydrogen, chlorine or bromine atom or a 

trifluoromethyl group. If R2 is different from hydrogen, it is most preferred 

attached in the ortho-position to radical R 1• 

s The invention especially relates to compounds of the general 

formula I In which R3 and R4 each independently represent an optionally 

substituted straight-chained or branched Ct.a alkyl, in particular a straight­

chained C14 alkyl group, most preferably an unsubstituted or substituted 

methyl group. This methyl group is preferably unsubstituted or substituted 

10 by a phenyJ group which is unsubstituted or substituted by one to five, 

preferably one or two halogen atoms or C14 alkyl or c,.,. alko:xy groups. 

The benzophenone compounds according to formula I are oils, 

gums, or crystalline solid materials and possess valuable fungicidal 

properties. For example, they can be used in agriculture, or related fields 

l S such as horticulture and viticulture, for the control of phytopathogenic 

fungi, especially ascomycetes, in particular powdery mildew diseases 

such as those caused by Blumeria (Erysiphe) graminis, Erysiphe 

ck:horacearum, Podosphaera leucotricha, Uncinula necator and the like. 

Said benzophenone compounds possess a high fungicidal activity over a 

20 wide concentration range and may be used in agriculture without hannful 

phytotoxic effects. 

Moreover, the compounds according to the fnvention show 

enhanced curative and residual control of fungi and fungal diseases such 

as cereal, cucumber, apple and grape powdery mildew, and improved 

2S foliar systemicity compared with conventional fungicides. 

Useful results in terms of control of phytopathogenlc fungi are 

obtained with a compound as defined In formula I wherein: 

R 1 represents a chloro atom or a methyl or trifluoromethyl group: 
R2 represents a·hydrogen, chloro or bromo atom or trlfluoromethyl group; 

30 R3 represents a C1..s alkyl group; 
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R4 represents a C1-s alkyl group or a benzyl group being optionally 

substitUted by one or more halogen atoms or one or more C1 .... alkyl or 

alkoxy groups; and 

n is 0 or 2, in particular 0. 

s If R2 represents er, Br or CF3, It Is preferably attached to the 

10 

benzene ring in the ortho-posltion with respect to radical R 1• 

Furthermore preferred are those compounds of formula I, wherein 

at least one of the radicals R1 and R2 represents a trifluoromethyl group 

In particular the compounds of formula IA are preferred; 

CH3 

' 

in which 

0 
""CH 3 

(IA) 

R 1 represents a chloro atom or a methyl or trifluoromethyl group, 

· R2 represents a hydrogen, chloro or bromo atom or a methyl or 

trifluoromethyl group, and 

15 R' represents a hydrogen atom.or a C1-4 alkyl or a phenyl group being 

optionally substituted by one or more fluorine atoms or one or more c,.. 

alkyl groups. 

In particular the compounds of formula IB are preferred: 

CHl 

(IB) 

20 in which 
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R' represents a hydrogen atom or a C1.-. alkyl or a phenyl group being 

optionally substituted by one or more fluorine atoms or one or more C,"" 

alkyl groups. 

Especially good resul1s In terms of control ofphytopathogenlcfungl 

5 are obtained by using, fer example, the following compounds of formula I; 

6,6'-dimethyl-2,2' ,3' ,4'-tetramethoxy-benzophenone, 

6,6'-dlmethyl"'3'-pentoxy-2,2' ,4'-trfmethoxy-benzophenone, 

5-bromo-6,8'-dimethyl-2,2' ,3',4'-tetramethoxy-benzophenone, 

. 5-chlonHS,6'-dimethyf..2,2' ,3' ,4'-tetramethoxy-benzophenone, 

10 ~lodo-6,6'-dimethyl-2,2',3',4'-tetramethoxy-benzophenone, 

6-chloro-6'-methyl-2,2' ,3' ,4'-tetramethoxy-benzophenone, 

5-bromo-6-chloro-8'-methyt-2,2' ,3' ,4' -tetramethoxy-benzophenone, 

6-chloro-5,6' ~dlmethyl-2,2' ,3' ,4' -tetramethoxy-benzophenone, 

2'-n-butoxy-6-chloro-6'-methyl-2,3' ,4•-trJmethoxy-benzophenone, 

1 s 2'-n-butoxy-6-chloro-5,6'-dimethyl-2,2' ,3'-trimethoxy-benzophenone 

6-chloro-2' -(2-truorobenzyloxy)-6' -methyl-2,3' ,4'-trimethoxy­

benzophenone, 

6-chloro-2'-(4-fluorobenzyloxy)-6'-methyl-2,3' ,4'-trimethoxy- · 

benzophenone, 

20 5-bromo-6,8'-dimethyl-3'-n-pentyloxy-2,2' ,4' -trimethoxy-benzophenone 

6-chloro-6'-methyf-2'-n-pentyloxy-2,3' ,4'-trimethoxy-benzophenone, 

6-chloro-2'-{3-methylbutyloxy)..S'-methyl-2,3' ,4' ·trimethoxy-benzophenone, 

2'-benzyloxy-6-chloro-6'-methyl-2,3' ,4'-trimethoxy-benzophenone, 

6-chloro-2' -(3-methyfbenzyfoxy)-6"-methyl-2,3' ,4'-trimethoxy-

25 benzophenone, 

5-ohloro-2'-( 4-methylbenzyloxy}-6'-methyl-2,3',4'-trlmethoxy­

benzophenone, 

6-chloro-2-difluoromethoxy-6'-methyl-2' ,3' ,4'-trimethoxy-benzophenone, 

1-(6-methyl-2,3,4-trlmethoxybenzoyl)-2-methoxynaphthalene, 

30 1-(6-methyl-2,3,4-trimethoxybenzoyJ)-2-difluoromethoxynaphthalene, 

5-chloro-6,6'-dimethyl-3' --ethoxy-2,2' ,4' -trimethoxy-benzophenone, 

5-chloro-6,6'-dimethyl-3'-n-propyJoxy-2,2',4'-trimethoxy-benzophenone, 
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6,8'-dlmethyl-2,2' ,3' ,4' .. tetramethoxy-5-trifluoromethyl-benzophenone, 

e·-methyl-2,21,3' ,4'-tetramethoxy-6-trifluoromethyl-benzophenone. 

5-bromo-8'-methyl-2,2' ,3' ,4'-tetramethoxy-6-trifluoromethyl­

benzophenone. 

S The present invention fur1her provides a process (A) forthe 

preparation d a compol.1'1d of forrrula I, wherein n is 0, which comprises 

treating a compound of the general formula II 

0 

(II) 

wherein R1
, R2

, R3 and R4 have the meaning given above and X 

Io represents a ftuoro or chloro atom, with an alkali methylate, preferably 

sodium methylate. 

lS 

. Another possibility for the preparation of the compounds of formula 

J is a p~cess (B) which comprises the steps of 

(a) reading a compound of formula Ill, 

0 

y (Ill) 

wherein Rt, R2 and n have the meaning given above and Yrepresents a 

leaving group, in particular a chloro atom or a hydroxy group, with 

compound of formula IV, 

(IV) 
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. wherein R3 has the meaning given for claim 1: In the presence of a Lewis 

acid Cf• leaving group) or a dehydrating agent {Y = OH), preferably 

phosphorous pentoxide or POCla: and 

(b) optionally treating the resulting benzophenone of formula I, 

S wherein R4 represents a methyl group, with a compound of formula V, 

R4-0-Met M 
wherein R' represents an optionally substituted alkyl group, being different 

from methyl, and Met denotes an alkali metal atom. preferably sodium. 

The compounds of formula Ill, wherein R2 represents a halogen 

10 atom, are preferably obtained by .a process (C) which comprises the steps 

of 

(a) reacting a compound of formula VI, 

Ho •• F,~OR" (VI) 

wherein R1 and n have the meaning given for claim 1 and R'' represents a 

IS hydrogen atom-or an alkyl group, with a halogenating agent, 

(b) optionally hydrolyzing the resulting halogenated alkyl 

benzoate (R" = alkyl), and 

(c) optionally treating the resulting halogenated benzolc acid 

with thionyl chloride. 

20 The compounds of·formula I, wherein R2 represents a 

trifluoromethyt group are preferably obtained by treating a compound of 

fonnula I, wherein R2 represents a halogen atom, with triftuoroacetate in 

the presence of a copper salt at elevated temperatures. 

The starting materials of formulae II, IV, V and VI are known 

25 products, the starting materials of formula Ill are partly known and partly 
novel products. 

Accordingly, the invention provides novel intermediate of formula 
lllA 
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(lllA) 

wherein R 1 represents an alkyl group, in particular a methyl group and R2 

represents a bromo atom or a trifluoromethyl group. 

The starting materials of formulae II, IV, V and VI may be prepared 

5 according to established methods or routine adaptations thereof. 

Substituents which are not compatible with the selected reaction 
·-

conditions may be Introduced after formation of the benzophenone. lbey 

may be generated by known methods such as subsequent derivatization 

or substitution of a suitable group or by cleaving off a suitable protecting 

10 group. 

The reaction between the 2-halobenzophenone of fonnula If and 

the alkali metal methylate is preferably carried out in the presence of a 

solvent, suCh as ethers like tetrahydrofuran, diethylether, tert-butyl­

methylether or dimethoxyethane or methanol or in mixtures of these 

15 solvents. The molar ratio between formula II and the alkali metal methylate­

is preferably in the range of 0.3 to 1.9 at a temperature between 25 and 

- 120 °C. 

The Friedel Crafts reaction between formula Ill and IV Is effected In 

the presence of a Lewis acid catalyst according to well-estabrished 

20 procedures (Y • Cl). Suitable catalysts include FeCl3, AIC'3. SnC4. ZnCb, 

TICL., SbCls and BF3, which may be In a molar equivalent amount (based 

on the benzoyl chloride offorrnula Ill). However, it is also possible to use 

lesser amounts of catalyst at elevated temperatures, suitably under reflux 

temperatures, preferred catalysts under these conditions being FeCl3, 121 

2S ZnC'2, iron, copper, strong sulphonic acids such as F3CS03H1 and acidic 

ion exch~~ge resins such as Amberlyst® 15 and Nafion®. The preferred 

catalyst is FeCl3 in a 0.001to0.2 molar ratio at a temperature· of about~ 

to 180°C. The reaction can be carried out in a solvent inert under the 
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reaction conditions, for example ethylene or methylene chloride, benzene, 

octane, decane or solvent mixtures, or in the absence of solvent, 

conveniently by employing one of the reactants in excess, e. g. in the 

range of 1:5 to 5:1. If AJC13 is being used, the molar ratio is preferably in 

s 1he range of 0.5 to 2 and the suitable solvents are e.g. dichloromethane or 

ethylenechloride at a temperature usually between -10 and 70°C. 

In another preferred process. aecording to the Invention the benzoic 

acid of formula Ill (Y = OH) is reacted with a compound of formula N in 

the presence of phosphorous pentoxide at temperatures of about 0 to 60 

10 . °C, preferably at room temperature or in the presence of POCl3 at 

temperatures of about 50 to 150 °C, preferably under reftux. 

The halogenatlon of ttie benzoate of formula VI is preferably carried 

out in the presence of an inert solvent. Preferred halogenating agents are 

for example sulfuryt chloride, bromine and N-halo-succinimide. If R1 

15 represents a halogen atom highly polar solvents such as alcohols or 

carboxylic acids, in particular acetic acid are preferred. If R 1 represents an 

alkyl group, in particular a methyl group, apolar solvents such as 

tetrachloromethane are preferred. If the reaction is carried out with 

bromine at a temperature between O and 40 °C, preferably at room 

20 temperature. the halogenation takes place predominately in the ortho­

position with respect to radical R'. 

. In a preferred embodiment the compounds of formula Ill. In which 

R2 represents a bromo atom are prepared by reacting a compound of 

formula VI, wherein R1 represents an alkyl group, n is 0, and R• represents 

25 a hydrogen atom, with bromine. This bromination step Is preferably carried 

out in the presence of a polar, protic solvent, such as an aliphatic alcohol 

or an aliphatic carboxylic acid, In particular acetic· acid. The brominatlon 

may be carried out advantageously in the presence of a weak base or a 

buffer system, such as sodium acetate or sodium carbonate. 

30 One embodiment of the process of the instant invention is a 

process wherein bromine is employed In an amount selected from a value 
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in the range between 1.0to1.5, in particular 1.05to1.2 molar equivalents 

with respect to starting compound of fonnula VI. 

The reaction between the compound of formula VI and bromine is 

as a rule carried out at a temperature sufficient to optimally convert the 

s compound of formula VI to the compound of formula Ill. This term 

represents a temperature sufficiently high to maintain the conversion, but 

aJso sufficiently low to avoid decomposition of the starting material and the 

product. The reaction is carried out preferably at temperatures between 0 

ac and 40 °C, in particular at ambient temperature. 

10 The reaction between the compound of formula VI and bromine is 

as a rule carried out at a length of time sufficient ta optimally convert the 

compound of formula VI to the compound of formula HI. This term 

represents a per~ of time sufficiently long to convert the maximum 

amount of the starting material to the compound of formula m. The 

1 s reaction is carried out preferably at reaction time between 1 and 40 houn;, 

in particular between 5 and 24 hours. 

The transformation of a compound of formula 11 wherein R2 

represents a halogen atom, into a compound of formula I, wherein one of 

R2 represents a triftuoromethyl group, is carried out analogously to J. 

20 Chem. Soc. Perkin Trans. PT1 (1988) N4, page 924. Preferably sodium 

trifluoroacetate is reacted with the halogen compound in the presence of a 

copper salt, preferably copper-(1) halides, in particular copper-(1) iodide. As 

a rule the reaction Is carried out in a high-boiling polar aprotic solvent such 

as 1-methyl-2-pyrrofidone. The reaction is. carried out preferably at 

25 temperatures between 120 °C and 200 °C, in particular between 150 °C 

and 170 °C. 

The reaction between the compound ·of formula I, R2 represents a 

halogen atom. and sodium trifluoroacetate is as a rule carried out at a· 

length of time sufficient to optimally to transform the halogen compound 

30 into a triftuor.omethyf compound. This term represents a period of time 

sufficiently long to convert the maximum amount. of the starting material to 
the compound of formula I, wherein R2 represents a t,rifluoromethyl group. 
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The reaction la carried out preferably at a reaction time between 40 and 

140 hours, In particular between 60 and 1·00 hours. 

The processes described. above and below can analogously be 

applied to other starting compounds, if desired. 

s Due to excellent plant tolerance, the compounds of formula I may 

be used in cultivation of all plants where infection by the controlled fungi 1$ 

not desired, e.g. cereals, vegetables, legumes, apples, vine. The absence 

of target crop phytotoxicity at fungus control rates is a feature of the 

present invention. 

10 Accordingly the invention further provides a lmgicldal composhlon 

which comprises a carrier and, as active Ingredient. atleast one 

compound of form.1la I as defined above. A method of maki1g such a 

composition Is also provided which <lOmprises bringing a compound of 

formula I as delned above into association with at least one carrier. Such 

15 a composition may contain a single mmpound or a mixture of several 

compouids of the present invention. It is also envisaged 1hat di~rent 

isome1S or mixtures of isomers may have different levels or spectra of 

activity and 1hus compositions may co111>rise individual isomers or . 

mixtures of isomers. 

20 A composition according to the Invention preferably conains fi'om 

0.5% t> 95% by weight (w/WJ of acti\18 ingredient 

A carrier in a mmposition according t> the invention is any material 

wi1h which the ~cUve ingredient is formulated to facilitate application to the 

locus to be treated, which may for example be a plant. seed or soR, or to 

· 25 facilitate storage, transport or handling. A carrier maybe a solid or a liquid, 

including material wnich is normally a gas but which has been 

compressed ta form a liquid. 

The compositions may be manufactured into e.g. emulsion 

concentrates, solutions, oil in water emulsions, wettable powders, soiubJe 

30 powders, suspension concentrates, dusts, granules, waterdlspersible 

granules, micro-capsules, gels and Olher formulation types by well­

estab&shed procedures. These procedures include Intensive mixi1g 
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and/or milling of 1he active ingredients with other substances, such as 

filJen;, solvens, solid earners, surface actve compol.llds (surfactants), and 

optionally solid and/or liquid auxnaries andbr adjuvanls. The form of 

application such as spraying, atomizing. dispersing or pouring maybe 

s chosen like 1he compositions according to the desired objectives aid the 

given circumstances. 

Solvents may bearematic hydrocarbons, e.g. Solvesso• 200, 

substituted naphthalenes, phthalic acid esters. such as dibutyl or dioctvl 

phthalate, aliphatic hydrocarbons, e.g. cyclohexane or paraffins, alcohols 

10 and glycols as Mii as their ethers and esters. e.g. ethanol, ethyfenegl~col 

mono-and dimethyl ether1ketones such as cyclohexanone,stronglypolar 

solvents such as N-methyl-2-pyrrolidone, or y-butyrolaclone, higher alkyl 

pyrroBdones, e.g. n-octypyrrolidone or cyclohexylpyrrolidone, epoxidlzed 

plant oil esters. e.g. metaylated coconut or soybean oil ester and water. 

15 Mixtures of diferent liq lids are oten suitable. 

Solid carriers, which maybe used fer dusts, wettable powders, 

water dispersible granules, or granules, may be mineral fillers, such as 

calcie, talc, kaolin, montmorlHonlte or attapulgi~. The physical properties 

may be improved by addition of highly dispersed silica gel or polymers. 

20 Carriers for granules maybe porous material, e.g. pumim, kaolin, 

seplolte, bentonlte; non-aorptive carriers may be calcite or sand. 

Additionally, a multitude of pre-granula1ed inorganic or organic materials 

may be used, sud\ as dolonite or crushed plant residues. 

Pestiddal compositions are often formulated and transported in a 

25 concentrated fonn which is subsequently diluted ·by the user before 

application. The presence of small amount! of a came~ which Is a 

surfaclantfaciBtates this process of dilution. Thus~ preferably at least one 

carrier in a composition according to Ile invention Is a surfactant For 

exampre, the co"l)osition may contain at two or more canters, at least one 

30 of which is a sll'factant 

· Surfadants maybe nonionic, anionic; cationic or zwitterionic 

subsmnces with good dispersing, emulsifying and wetting properties 
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depending on the nature afthe compound according to general formula I 

to be fonnulated. Surfactants may also mean mixtures of individual 

surfactants. 

The compositions of the Invention may for exarrple be formJlated as 

s wettable powders. water dispersible granules, dusts, granules, solutions, 

emulsifiable ·concentrates, emulsions. suspension concentates and 

aerosols. Wettable powders usually a:m1ain 5 t> 90% wlw of active 

ingredient and usually contain in addition to solid inert earner, 3 tD10% 

w/w afdispersl~ and wetlng agen1sand, where necessary, 0 fD 10% wtw 
10 of stabilizer(s) and/or oher additives such as penetrants or stickers. Ousts 

are usually form.dated as a dust concentrate having a similar composition 

to that of a wetable powder but without a dispersant. and may be dllued 

in the field wi1h fUrthersolid carrier to give a eomposition usually 

contaning 0.5 b 10% w/w of active ingredient Water dispersible granules 

ts and granules are usually prepared to have a size between 0.15 mm and 

2.0 mm and may be manufacllred by a variefy' of techniques. Generally, 

1hese types of granules wUI contain 0.5 to 90% wlw active ingredient and O 

ta 20% w/w of additives such as sfabfllzer, surfactans, slow release 

modifiers and binding agents. The so-called "dry ftowables" consist of 

20 relatively small granules having a relatively high concentration d active 

ingredient Emulsifiable mncentrates usually contain, in addition to a 

solvent or a mixture of solvents, 1 to 80% w/v active i~redient. 2 to 20% 

w/v em.llsifiers and O to 20% w/v of other additives such as stablDzers, 

penetmnts and corrosion inhibitors. Suspension concentrates are usually 

25 milled so as to obtain a stable, non-sedimenting ilowable product and 

usually contain 5 to 75% wlv active ingredient 0.5 to 15% w/v of 

dispersing agents, 0.1to10% w/vofsuspending agens such asp~tective 

colloids and thlxotopic agents, 0 to 10% w/v of other additives such as 

defoamers. mrrosion inhibitors, stabilizers, penetrants and slickers. and 

30 water or an organic Uquid in which the active fngredient is substantiafly 

Insoluble; certain organic solids or inorganic salts may be present 



16 

dissot-Jed in the formulation to assist In preventing sedimentation and 

erystallzatlon or as antlteeze ager& for waer. 

Aqueous dispersions and em.dsions, br example compositions 

obtained by diluting the formulated product according to tie invention with 

s water, also lie within the scope of the invention. 

Of padicular interest in enhancing the duration of the protective 

activity of the compounds ofthis Invention Is Ile use ofa carrierwhich will 

provide srow release of the pesticidal compounds Into the environment of 

a plant which Is to be protected. 

10 The biological adfvity ofthe acti\18 ingredient can also be increased 

by indudlng an adjuvant il the spray dilution. An adjuvant Is defined here 

as a substance \\'hich can ilcrease the biological adlvf\' of an active 

ingredient but is not Itself significantly biologically active. The adjuvant can 

either be included in the fonnulation as a cobrmulant or carrier, or can be 

1 S added to the spray tank tcgether wi1h the fomulation containing tie active 

ingreclent 

As a commodity fie compositions may preferably be in a 

concentrated fonn whereas the end user generally employs diluted 

compositions. The oc;>mpositons may be diluted to a concentration down to 

20 0.001 % of active Ingredient The doses usually are in tie range tom 0.01 

. to 10 kg a.I.Ala 

Examples of formulations according to the invention are: 

Emulsion Coneentrate CECJ 

Active Ingredient 

Emulsffier{s) 

Solvent 

Compound of Example 6 

Atloxe 4856 BI Atlox.9 4858 B 1> 

(mixture containing calcium alkyl aryl 

sulfonate. fatty alcohol ethoxylates and light 

aromatics I mixture containing calcium alkyl 

aryt sulfonateJ fatty alcohol etho>cylates and 

light aromatics) 

Shellsor8 A 2> 

(mixture of Ca - C10 aromatic hydrocarbons) 

30%(w/v) 

5% (wlv) 

to 1000ml 
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Suspension Concentrate (SC) 

Active Ingredient Compound of Example 6 

Dispersing agent Soprophor• FL 3> 

· (polyoxyethylene polyaryl phenyl ether 

phosphate amine salt) 

Antifoaming agent Rhodorsn9 422 S) 

(nonionic aqueous emulsion of 

poJydimethylsiloxanes) 

Structure agent Kelzan•s 4> 

(Xanthan gum) 

Antifreezing agent Propylene grycol 

Biocidal agent Proxel98> 

(aqueous dipropyfene glycol solutfon . 

containing 20% 1,2-benisothiazolin-3-one) 

Water 

Wettable Powder (WP) 

Active Ingredient Compound of Example 6 

Wetting agent Atlox• 4995 1> 

(polyoxyethylene alkyl ether) 

Dispersing agent Witcosperse• o.eo 0> 

{mixture of sodium salts of condensed 

naphthalene sulfonic acid and 

afkyfarylpolyoxy acetates 

Carrier I Filler Kaolin 

Water Dis2ersible Granules twGl 
Active Ingredient Compound of Example 6 

Dispersing I Witcosperse8 0-450 6> 

Binding agent (mixture of sodium salts of condensed 

naphthalene sutfonic acid and alkyl 

suffonates) 

Wetting agent Morwel' EFW 0> 

50 % (wlv) 

3 % (w/v) 

0.2% 

(w/v) 

0.2% 

(wtv) 

5 % (wlv) 

0.1 % 

(w/v) 

to 1000 ml 

60% (W/w) 

2·% (W/w) 

3% (wlw) 

35% (w/w) 

50 %(wlw) 

8% (w/w) 

·2 % f:R/w) 
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us 

(formaldehyde condensation product) 

Antifoaming agent Rhodorsn• EP 6703 3) 

(encapsulated silicone) 

Dlslntegrant Agrimer• ATF n 
(cross-linked homopolymer of N-vlnyl-2-

pyrrolidone) 

Carrier I Filler Kaolin 

1) 
available from f Cl Surfactants 

2) 
available from Deutsche Shell AG 

3) available from Rhodia former (RhOne-Poulenc) 
4) 

available from Kelco Co. 
5) 

available from Zeneca 
8) 

available from VVitco 
7) 

from lntematlonal Speciality Products 

1 %(w/w) 

2 % (w/w) 

35 % (w/w) 

10 The compositions of this invention can also comprise other 

compounds having biological activity, e.g. compounds having similar or 

complementary pesticidal activity or compounds having plant growth 

regulating, fungicidal or insectlcJdal activity. These mixtures of pesticides 

can have· a broader spectrum of activity than the compound of general 

15 formula I alone. Furthennore, the other pesticide can have a synergi~c 

effect on the pestJcldal activity of the compound of general fQrmula I. 

The other fungicidal compound can be, for example, one which is 

capable of combating diseases of cereals (e.g. wheat) such as those 

caused by Eryslpha, Puccinia, Septorla, Gibberelfa and Helminthospotium 

20 spp., seed and soil bome diseases and downy and powdery mildews on 

vines and powdery mildew and s~b on apples etc. These mixtures of 

fungicides can have a broader spectrum of activity than the compound of 
general formula I alone. 

Examples of the other fungicidal compounds are anilazlne, 

25 azoxystrobin, benalaxyl, benomyl, binapacryl, bitertanol, blasticidln S, 

Bordeaux mixture, bromuoonazole, bupirimate,_ captafol, captan, 
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carbendazim, carboxin, carpropamk:t, chlorbenzthiazon, chlorothalonll, 

chlozolinate, copper-containing compounds such as copper oxychloride, 

and copper sulfate, cycloheximlde,. cymoxanil, cypofuram, cyproconazole, 

cyprodinil, dichloftuanid, dichlone, dichloran, diciobutrazol, dldocymet, 

5 dlclomezine, diethofencarb, dlfenoconazole, diflumetorim, dlmethirimol, 

dimethomorph, dinicon&Zole, dinocap, ditalimfos, dithianon, dodemorph, 

dodlne, edifenphos, epoxiconazole, etaconazole, ethfrlmol, etridiazole, 

famoxadone, fenapanil, fenarimol, fenbuconazole, fenfuram, fenh--mid, 

fenpiclonil, fenpropidin, fenpropimorph, fentin, fentin acetate, fentin 

10 hydroxide, ferimzone, fluazinam, ftudloxonll, ftumetover, ftuquinconazole, 

trusilazole, flusulfamide, flutolanil, flutriafol, folpet, fosetyl-aluminium, 

fuberidazole, furalaxyl, furametpyr. guazatine, hexaconazole, imazaHJ, 

iminoctadine, ipconazole, Jprodione, isoprothiolane, kasugamycrn, kitazin 

P, kresoxJm-methyl, mancozeb, maneb, mepanipyrim, mepronil, 

IS metalaxyl, metconazole, methfuroxam, myclobutanil, neoasozin, nickel · 

dimethyldithiocarbamate, nitrothalisopropyl, nuarimol, ofurace, organo 

mercury compounds, oxadixyl, oxycarboxin, penconazole, pencycuron, 

phenazineoxlde, phthalide, polyoxin D, polyram. probenazole, prochloraz, 

procymidione, propamocarb, propiconazole, propineb, pyrazophos, 

20 pyrifenox, pyrimethanil, pyroquilon, pyroxyfur, quinomethionate, 

quinoxyfen, qulntozene, spiroxamine, SSF-126, SSF-129, streptomycin, 

sulfur, tebuconazole, tecloftalame, tecnazene, tetraconazole, 

thiabendazole, thifluzamide, thiophanate-methyf, thlram, toldofosmethyl, 

tolyrfluanid, triadlmefon, triadimenol, triazbutil, trtazoxide, tricydazole, 

· . 25 trlderiiorph, triflumizole, triforine, triticonazole, validamycin A, vfnclozolin, 

XRD-563, zarilamid, zineb, ziram. 

In addition, the co-fonnulations according to the invention may 

contain at least one benzophenone of formula I and any of the following 

cJasses of biological control agents such as viruses, bacteria, nematodes, 

30 fungi, and other microorganism which are suitable to contr~ insects, 

weeds or plant diseases or to induce host reslsitance in the plants. 

Examples of such biological control agents are: Bacillus·thuringiensis, 
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Vertlci/Hum lecanll, Autograph/ca cat/fomlca NP'I. Beeuvarla bassiana. 

Ampelomyces quisqualis, Bacills subtilis, Pseudomonas Ruorescens, 

Steptomyces grlseoviridis and Tn"choderma harzlanum. 

Moreover, the co .. fonnulations according to the Invention may 

S contain at least one benzophenone of fonnula I and a chemical agent that 

induces the systemic acquired resistance In plants such as for example 

nlcotinic acid or derivatives thereof, 2,2~ichloro-3,3-

dirnethylcyclopropylcarboxylic acid or BION. 

The compounds of general fonnura I can be mixed with soil, peat or 

1 o other rooting media for the protection of the plants against seed-borne, 

soil-borne or foliar fungal diseases. 

The Invention silt further provides the use as a fungfdde of a 

compound of the general formula I as defined above or a COfl1lOSition as 

defined above, and a method for combatng fungus at a locus, which 

15 comprises treating the locus, which may be for example plants subjectto 

or subjected to fungaJ attack, seeds of such plants or f1e medium in which 

such plan'ls are growing or are to be grown, with such a compound or 
composition. 

The prasent invention is d wide applicability in the paotection of crop 

20 and omamental plants against fungal attack. Typical crops which may be · 

proteaed include vines, graln crops such as wheat and barley, rioe, sugar 

beet. top fruit, peanuts, potatoes, vegetables and tomabes. The duration 

of the protection is normally dependent on the Individual compound 

sereced, and also a variety of external factors, such as cUmate, whose 

25 impact is normally mitigated by the use of a suiable formulation. 

The fol10Wing examples further illustrate the present invention. It 

should be understood, however, that the invention is not limited solel)' to 
the particular examples given below. 
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Exampl•1 

Preparation of 6,8'-dimethyl-2,2' ,3' ,4'-tetramethoxv-benzophenone 

~ 2-Methoxy-6-methyJbenzoic acid 

S A mixture of ethyl 2-methoxy-8-methylbenzoate (5.0 g, 26 mmol), water 

(10 m~. methanol (40 ml) and sodium hydroxide (2.1 g, 50 mmol) Is 

heated under reftux with stirring. The reaction mixture is diluted with water 

(150 ml) and acidified With concentrated hyclrochf oric aoid. The solid 

material is collected by filtration, washed with water and dried yielding 

10 dark yellow crystals, 2.1 g, mp 136 cc • 

.!!! 2-Methoxy-6-methylbenzoyl chloride 

A mixture of~ (1.7 g, 10.2 mmol) and thionyl chloride (2 ml) is heated 

under reflux for 1 hour. The mixture is concentrated and the resulting 

JS benzoylchloride is used without further purification • 

.1Q 6,6'-dimethyl-2,2' ,3' ,4'-tetramethoxy-benzophenone 

A mixture of 3,4,5-trimethoxytoluene (1.86 g; 10.2 mmol), .ll! (f 0.2 mmol), 

aluminium chf9ride (1.33 g, 10 rnmol) and dichloromethane (20 ml) is 

20 stirred at 0° C. The reaction sets up at o °C with formation of hydrogen 

chroride. Subsequently, the reaction mixture is stirred for another 4 hours 

at room temperature. A mixture of dilute hydrochloric acid and ethyl 

acetate (1:1 v/v; 100 ml) is then slowly added at 0 °C. The organic phase 

is concentrated and the residue is recrystallized from methanol. The solid 

2S material is collected by vacuum filtration, three times washed with 

methanol/water (3:1 vtv; 100 ml each) and dried yielding white crysiafs, 

1.0 g (30.3 %), mp 84 °C. 

Example2 

30 Preparation of 6.6'-dimethyl-2'-n-butoxv-2.3' ,4'-trimethoxv-benzophenone 

A mixture of n-butanol (5 ml) and sodium hydride (60 % in oil, 1 O mmol) Js 

stirred until the fonnation of H2 gas ceases. A mixture of 1£ (0. 7 g, 2,2 
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mmol) and dlmethoxyethane (15 ml) is added to the resulting reaction 

mixture. Subsequently, the readion mixture Is heated under reflux with 

stirring for 24 hours. A mixture of water and ethyl acetate (1:1vlv;100 ml) 

is then slowly added at room temperature. The organic phase ls 

s separated, concentrated and the residue is purified by column 

chromatography (petrol ether : ethyl acetate, 95:5 v/v) yielding the pure 

product as a yellow oil, 0.2 g, (24.4 %). 

Example3 

10 Preparation of 6-chloro-2•:.pentyloxv-6'-methyl-2.3' .4'-trlmethoxx­

benzophenone 

A mixture of sodium methylate in methanol (5.4 moUf, 19.6 mmol), 2,6-

diehloro-3' ,4'-dlmethoxy-6'-methyl-2'-pentyloxy;.benzophenone {obtained 

according to EP o 727 141, 2.69 _g, 6.5 mmol) and dimethoxyethane (20 

15 ml) is heated to 80 °C with stirring for 24 hours. A mixture of water and 

ethyl acetate (1 :1 v/v; 100 ml) is then slowly added at room temperature. 

The organic phase is separated and concentrated and the residue is 

purified by column chromatography (dlchloromethane) yielding the pure 

product as a yellow oil, 0.52 g, (19.7 %). 

20 

Example4 

Preparation of 5-bromo-Ek:hloro-6'-methyl-2,2'3' ,4'-tetramethoxv­

benzophenone 

~ Ethyl 5-bromo-6-chloro-2-methoxybenzoate 

25 A mixture of ethyl 6-chloro-2-methoxybenzoate (1.8 g, 8.4 mmol), bromine 

(1.41 g, 8.8 mmol) and acetic acid (5 ml) is stirred at room temperature for 

24 hours. The reaction mixture is poured hito water and· extracted with 

ethyl acetate. The organic phase is separated and concentrated and the 

residue Is purified by column chromatography (petrol ether : ethyl acetate. 

30 95:5 v/v) yielding the pure product as a yellow oil, 1. 7 g, (69 %). 
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49 5-Bromo-6-chloro-2-methoxybenzofc acid -
A mixture of~ (1.7 g, 5.8 mmol), water (10 ml), ethanol (20 ml) and 
sodium hydroxide (0.5 g, 12.5 mmol) is heated under reflux with stirring. 
The reaction mixture Is diluted with water (80 ml) and acidified .with 

S concentrated hydrochloric acid. The sofid material is collected by filtration, 
., 

washed with water and dried yielding white crystals, 1.3 g (85 %), mp 186-

188 cc. 

~ 5-Bromo-6-chJoro-2-methoxybenzoyl chloride 
10 A mixture of !I? (1.2 g, 4.6 mmol), dichloromethane (15 ml) and oxalyl 

chloride (1 mt) is stirred at room temperature for 2 hours. The mixture Is 
concentrated and the resulting benzoylchloride is used without further 
purification. 

IS 40 5-bromo-6-chloro-6'-methyl-2,2'3' ,4' .. tetramethoxy-benzophenone 
A mixture of 3,4.~trimethoxytoluene (0.83 g; 4.6 mmol), ~ (4.6 mmol), 
aluminium chloride (0.62 g, 4.6 mmol) and dlchloromethane (20 mQ Is 
stirred at room temperature for 3 hours. A mixture of water and ethyl 

acetate (1 :1 v/v; 50 ml) Is then added. The organic phase is concentrated 
20 and the residue Is crystallized from diisopropylether and recrystalllzed 

from methanol. The solid material is collected by vacuum filtration, washed 

with water and dried yielding yellow crystals, 0.7 g, (35.4 %) mp 87-88 °C. 

Example! 

· 25 Preparation of 1-(6'-methyl-2',3',4'~trimethoxybenzoyll-2-
methoxvnaphthalene 

BA Methyl (2-methoxynaphth-1-yl)-carboxylate 
A mbcture of 2-hydroxynaphth-1-ylcarboxylic acid (18.82 g, 100 mmol), 
sodium hydroxide (8.8 g, 220 mmol), dimethylsulfate (31.5 g, 250 mmol) 

30 and water (200 ml) is heated to 70 °c with stirring for 20 hours. 
Subsequently, the reaction mixture Is cooled to room temperature and 
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extracted with ethyl acetate twice. The combined organic phases are 

concentrated and the residue is used without further purification. 

~ Methyl (2-methoxynaphth-1-yl)-carboxylic acid 

s A mixture of crude §A (10.5 g, 48 mmol), water (100 ml), methanol (150 

ml) and sodium hydroxide (12 g, 300 mmol) is heated under reflux with 

stirring. The reaction mixture Is extracted with diethylether twice. The 

aqueous reaction mixture is filtered and acidified with concentrated 

hydrochloric acid. The solld material is collected by filtration, washed with 

10 water and dried yielding yellow crystals, 9.45 g (97.4 %), mp 175-176 °C. 

~ 1-(6'-methyl-2' ,3' ,4'-trimethoxybenzoyl)-2-methoxynaphthalene 

A mixture of §It (2.02 g, 10 mmol), 3,4,5-trimethoxytoluene (1.82 g: 10 

mmol), P20 5 (10.0 g) and dichloromethane is stirred at room temperature 

15 for 16 hours. Subsequently, the dichloromethane Is distilled off and the 

residue fa.diluted with ethyl acetate. The organic phase is washed with 

water and concentrated. The residue is purified by·column 

chromatography (petrol ethers:ethyl acetate, 8:2 v/v) and recrystallized 

from petrol ether: diisopropylether (1 :1 v/v). The solid material Is collected 

20 by vacuum filtration, washed with cold petrol ether : diisopropylether (1 :1 

v/v) and dried, yielding white cryetals, 0.9 g, {24.6 %) mp 72 °C. 

Example 6 

Preparation of 5-bromo-6,6'-dimethyl~2.2'3' ,4'-tetramethoxy-

2S benzophenone 

§a Ethyl 5-bromo-8-methyl-2-methoxybenzoate 

A mixture of ethyl 6-methyl-2-methoxybenzoate (8.4 g, 43.2 mmol), 

bromine (6.9 g, 43.2 mmol) and tetrachloromethane (170 ml) is stirred at 

room temperature for 60 hours. The reaction mixture is poured into water 

30 and extracted with ethyl acetate. The organic phase is separated and 

concentrated. The crude product Is obtained as a yelrow oil, 10.3 ~ (87 %) 

and is used without fUrther purification. 
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m 5-Brorno-E>rmethyl-2-methoxybenzoic acid 

A mixture of §8 (9.8 g, 34.1 mmol), water (40 ml), ethanol (80 ml) and 

sodium hydroxide (2. 7 g, 68.3 mmol) is heated under reflux with stirring for 

.5 42 hours. The reaction mixture is diluted with water (BO ml), acidified with 

concentrated hydrochloric acid and extracted with dichloromethane. The 

organic phase is separated and concentrated. The solid material Is 

collected by filtration, washed with water and dried Yi•lding off-white 

crystals, 5.4 g (61 %), mp 81-83 -=c. 
10 

6C 5-bromo-6,6'-climethyl-2,2'3' .4'-tetramethoxy-benzophenone 

A mixture of~ (24 g, 10 mmoQ, 3,4,5-trimethoxytoluene (1.82 g; 10 

mmol), P20 5 (10.0 g) and dichloromethane (150 mr) is stirred at room 

temperature for 16 hours. Subsequently, the dichloromethane is distilled 

lS off and the residue is diluted with ethyl acetate. The organic phase is 

washed w~ water and concentrated. The residue is purified by column 

chromatography (petrol ether: ethyl acetate, 8:2 vlv) and recrystallized. 

from diisopropylether. The solid material is collected by vacuum filtration, 

washed with cold petrol ethers:diisopropylether (1 :1 vlv) and dried. 

20 yJeldin9 white crystals, 2.2 g (54 % ), mp 89-91 °C. 

Examples 7·62 

Using essentially the same procedures described hereinabove for 

Examples 1 to 6 and employing standard derivatization techniques where 

2S appropriate, the following compounds are prepared and shown In Tables I 

and II: 
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Table I 

O"c~ 

Example R' R"" R~ · Melting point {° C) 
' 

7 H methyl methyl 95 

8 n-propyl methyl methyl oil 

9 n-butyt methyl methyl oil 

10 H H methyl 51 

11 n-propyl H methyl oil 

12 2-methylpropyl H methyl 55-56 

13 phenyl H methyl 120-122 

14 4-fluorophenyf H methyl 96-98 

15 4-methylphenyl H methyl 80 
16 3-methylphenyl H methyf ail 

17 2-fluorophenyl H methyl 90-93 

18 2-methylpropyl methyl methyl 

19 phenyl methyl methyl 

20 4-ftuorophenyl methyl methyl 

21 4-methylphenyl methyl methyl 

22 3-methylphenyl methyl methyl 

23 2-fluorophenyl methyl methyl 

24 n-propyf Br methyl 

25 n-butyl Br methyl 

26 2-methylpropyl Br methyl 

27 phenyl Br methyl 

28 4-fluorophenyl Br methyl 
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29 4-methylphenyl Br methyl 

30 3-methylphenyl Br methyl 

31 2-fluorophenyl Br methyl 

32 n-propyl H n-butyl oil 

33 H methyl CQ-ethyt 113-114 

34 H methyl H 142-143 

35 H methyl n-prapyl oil 

36 H methyl n-butyl oil 

37 H methyl n-pentyl oil 

38 H methyt 3-methyl- oil 

.butyl 

39 H N02 methyl oil 
·40 H er methyl 87 

41 n-heptyl H methyl oil 

42 n-pentyl H methyl oil 

·Table II 

Example n Rl R" R' R-3 Melting point 

(° C) 

43 0 methyl Br H n-pentyJ oil 

44 0 methyl isopropyf H methyl 

45 2 Cl H H methyl oil 

46 2 -CH=CH-CH=CH- H methyl oil 
47 0 methyl I Br n-propyl methyl 69 
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48 0 methyl Cl H methyl 98 

49 0 methyl I H methyl 102 

50 0 methyl Br methyl methyl 97 

51 0 methyl N02 H methyl 77 

52 0 methyl methoxy H methyl 135-137 

53 0 methyl Br H ethyl 

54 0 methyl Br n-butyl methyl 

55 0 methyl Br phenyl methyl oH 

56 0 methyl Br 3-methyl- methyl oil 

phenyl 

57 0 methyl Br 2-methyl- methyl 90 

propyl 

5B 0 methyl. Cl H ethyl 131-131 

59 0 methyl Cl H n·propyl 

60 0 F H H 

61 0 Br H H 

62 0 methyl methyl H 

Example 63 

. Preparation of 5-broml>S,6'-dimethvl-2,2"3' ,4'-tetramethoxv­

benzophenone 

S ~ 6-methyl-2-methoxybenzolc acid 

methyl 

methyl 

methyl 

A mixture of ethyl 6-methyl-2-methoxybenzoate (642.0 g, 3.3 mol), water 

(2.5 I), ethanol (4.0 I) and sodium hydroxide (270 g, 6.6 mol) is heated 

under reflux with stirring for 20 hours. Subsequently, ethanol is distilled off 

and the reaction mbcture is diluted with water, acidified with concentrated 

10 hydrochloric acid. The solid material is collected by vacuum filtration. 

washed with water and dried yielding off-white crystals, 460.0 g (83.9 %). 

79 

oil 

oH 
63-64 
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g 5-Bromo-6-methyl-2-methoxybenzoic acid 
A mixture of bromine (102 ml, 2.0 mol) and acetic acid (225 ml) Is added 

. to a mixture of~ (304.0 g, 1.8 mol),), sodium acetate (164.0 g, 2.0 mol) 

and acetic acid (3.0 I) at a temperature of 10to15 °C. The reaction 
s mixture is stirred at room temperature for 16 hours. The solid material is 

collected by vacuum filtration, washed with water and dried yielding otf­
whlte crystals 321.0 g (72.6. %), mp 81-83 •c. 

63C 5-bromo-6,6'-cfimethyl-2,2'3' ,4'-tetramethoxy-benzophenone 
10 638 (240 g, 1.0 mol) is reacted with 3,4,5-trimethoxytoluene (182 g: 1.0 

moO in the presence of P20o (1.0 kg} and dichloromethane as described in . 
Example 8 yielding white crystals, 220 g (54 % }, mp 89-91 c:c. 

The sequence of the saponification (with sodium hydroxide) and 
IS bromination steps described above in Examples 63A and 638, 

respectively, are reversed in Examples 68 and SA, above. 

The brominatlon described in Examples 638 and 6A is with the free acid 
and ester, respectively. The reaction conditions also differ, sueh as 

20 Example 638 which uses a polar protic solvent (acetic acid) and a 
buffering sail (sodium acetate). Example 6A uses a non-polar aprotlc 
solvent (tetrachloromethane). 

Example64 

2S Preparation of 6.61 oodlmethyl-2.2'3' .4' -tetramethoxv-5-trifluoromett!Yl­
benzophenone 

A mixture of~ (6.15 g, 0.015 mol)1 sodium trifluoroacetate (9.52 g, 0.07 

mol), .copper-(1) iodide (13.37 g, 0.07 mol) and 1-N-methyl-2-pyrrolidinone 
(100 ml) is heated to 160 °C for 118 hours. The reaction mixture Is cooled 

30 to room temperature and diluted with ether and water. The organic phase 
is separated and concentrated and the residue is purified by column 
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chromatography (petrol ether : ethyl acetate, 95:5 vlv) yleldlng the pure 

product as whfte crystals, 1.3 g, (22 %) having a melting point of 95~96 °C. 

Example85 

s Preparation of 8'-methyl-2,2' .3' A'-tetramethoxv-8-triftuoromethyl­

be~ophenone 

65A 2-methoxy-S-trrftuoromethylbenzoic acid 

A mixture of potassium methylate in methanol (16 mlt 15 %) and 2-fluoro-

6-trifluoromethylbenzoic acid (2.08 g. 0.01 moQ is heated to reflux with 

10 stirring for40 hours. Upon cooling to room temperature water is added. 

15 

The reaction mixture is filtered and the filtrate is acidified with 

concentrated hydrochloric acid. The solid material is collected by filtration, 

washed with water and dried yielding white crystals, 1.4 g (84 %), mp 130-

131 cc. 

§§§ 6'-methyl-2,2'3' ,4'-tetramethoxy-6-trifluoromethyl-benzophenone 

§§a (1.38 g, 0.00625 mol) is reacted with 3,4,5-trimethoxytoluene (1.14 g; 

0.00825 .mol) In the presence of P20 5 (5.0 g) and dichloromethane (100 

ml) as described in Example 6 yielding white crystals, 1.68 g (69.8 % ), mp 

20 69-70 °C. 

Example&& 

Preparation of 5-chlora-6,6'-dimethyl-3'-ethoxy-2.2' .4' -

trirnethoxvt?enzophenone 

25 ~ 5-chloro-6,6'-dimethyl-3'-propionyfoxy-2,2' ,4'­
trimethoxybenzophenone 

5-Chloro-2-methoxy-6-methylbenzoic acid (6.00 g, 0.03 mol) Is reacted 

with 3,5-dimethoxy-4-propionyloxytoluene (6.73 g; 0.03 mol) in the 

presence of P20 5 {18.0 g) and dichloromethane (200 ml) as described in 

30 Example 6 yielding white crystals, 6.65 g (56.4 % ), mp 150-151 °C. 
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668 5-chloro-6,6'-dfmethyl-3' -hydroxy-2,21
14

1-trimethoxybenzophenone 
A mixture of§M (6.65 g), potassium carbonate (7.0 g), water (50 nil) and 
methanol (1 oo ml) is heated to reflux tor 3 hours. Upon cooling to room 
temperature water is added. The reaction mixture is filtered and the filtrate 

s is acidified with concentrated hydrochloric acid. The solid material Is 
collected and used without further purification. 

e6c 5-chloro-6,6'-dimethyf-3'-ethoxy-2.2' ,4' -trimethoxybenzophenone 
A mixture of 668 (1.15 g), potassium carbonate (1.0 g), diethylsulfate. 

10 (0.54 g) and acetonltrUe (20 ml) is heated to reflux for 3 hours. Upon 
cooling to room temperature water Is added. The solid material Is collected 
and the residue is re-crystallized from methanol yielding white crystals, 

1.07 g (85.6 % ), mp 131-132 c:c. 

lS Example 67 

Preparation of 6,8'-dimethvl-5~fluoro-2.2' ,3' ,4'-tetram~oxvbenzophenone 
~ 2-tert-butyl-4-fluoromethylphenol 
A mixture of 4-fluoro-3-methylphenol (12.60 g, 0.1 mol), tert-butylchloride 
(25 ml) and FeCl3 Is heated to reflux for 16 hours. The excess of tert-

20 butylchlorlde Is distilled off and the residue is purified by column 
chromatography (petrol ether : ethyl acetate, 95:5 v/v) yielding the pure 
product as a yellow oil, 15.3 g (84 %). 

678 6-bromo-2-tert-butyl-4-fluoro-5-methylphenol 
25 A mixture of 67A(0.91 g), tetrachloromethane (20 ml), N­

bromosuccinimide (0.89 g) and AJCl3 is stirred at ambient temperature for 
3 days. The reaction mixture is filtered and concentrated. The obtained 
yellow oil (1.25 g) is used without further purification. 

30 67C 2-bromo-4-fluoro-3-methylphenol 

A m~re of m (18.5 g), benzene (120 ml) and AICl3 (6.5 g) is heated to 
reflux for 5 hours. The readion mixture is cooled to room temperature and 
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diluted with ethyl acetate and water. The organic phase is separated and 

concentrated. The residue Is purified by column chromatography (petrol 

ether : ethyl acetate, 95:5 v/v) yielding the pure product as white crystals 

9.0 g, (62 %). 

670 2-bromo-6-fluoro-3-methoxytoluene -
A mixture of§!£ (9.0 g), potassium carbonate (6 g), dlmethylsulfate (6 g) 

and acetonitrile (150 ml) Is heated to reflux for 1 hour. The reaction 

mixture Is oooled to room temperature, diluted with water and extracted 

10 with diethyl ether twice. The organic phase Is separated and concentrated 

and the res~due (9.0 g) is used without further purification. 

m 3-fluoro-6-methoxy-2-methylbenzoic acid 

A solution of n-butyllithfum fn hexane (18.1 ml, 2.5 molll) is slowly added 

15 to a mixture of§ZQ (9.0 g) and tetrahydrofuran (90 ml) at-78°C. The 

resulting reaction mixture is saturated with carbon dioxide at-78°C and 

allowed to warm up to ambient temperature. The reaction mixture is 

poured into water, acidified and extracted with diethylether twice. The 

organic phase is extracted with an aqueous solution of sodrum hydroxide 

20 (5 %). The aqueous extract is acidified and extracted with diethylether 

twice. The organic phase Is dried and concentrated. The residue (3.9 g) 

is used without further purification. 

m 6,6'-dlmethyl-5-fluoro-2,2'3',4•-tetramethoxybenzophenone 

25 67E (3.9 g, 0.021 mol) is readed with 3,4,5-trimethoxytoluene (3.85 g; 

0.021 mol) in the presence of P205 (12.0 g) and dichloromethane {150 

ml) as described in Example 6 yielding white crystals, 0.34 g, mp 58°C. 
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Blologlcal Investigations 

A . Foliar Svstemicitx 

'Mleat Powdery Mildew (WPM): 

S HOST: Wheat (!riticum aestlvum l.) variety Kanzler 

PATHOGEN: Blumeria (Erysiphel graminis DC. f.sp. !m9, E. Marchal 

TEST PROCEDURE: 

1. Wheat seed (8/pot) is planted in 8 cm diameter plastic pots in the 

greenhouse. 

Io 2. When the primary leaf Is fully expanded, the plants are cut back to 
four in each pot of which two are marked with a pennanent marker 5 

cm below the leaf tip on the upper leaf surface. Thus there are two 
band-treated and two untreated plants in each pot. 

3. A pipette Is used to apply 5 µI of the formulated compound in ~ band 

lS on the lower leaf surface opposite the mark. The application band 

should cover the whole leaf width. After application, the plants are not 

moved until the bands are dry (half an hour or so later). 

4. After treated plants have dried, they are moved to the greenhouse 

and kept there for 2 days to allow for movement of the compounds. 

20 The plants are maf ntained with bottom watering. 

5. Two days after application, the plants are inoculated by dusting them 

with powdery mildew conldia in the greenhouse. Evaluations are 

typically made 7 - 8 day& after inoculation. 
Evaluation 

25 Three types of compound movement are assessed by evaluating disease 

In three areas of each band-treated leaf. 

Translaminar movement The percent disease area is assessed for the 

translaminar band area (marked area of the upper leaf surface directly 

opposite where band was applied on the lower leafsurface; width of band 

30 approximately 5 mm). Translaminar disease control is then calculated 
using the following formula: 
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% dlse~se in treated plants 
% disease control = 100 -

% disease in untreated plants 
x 100 

Distal rnov_ement and proximal movement The distal and proximal 

disease-free ·zones on the upper leaf surface are measured in mm. The 

s distal direction is from the band toward the leaf apex and the proximal 

dlredion is from the band toward the leaf base. The percent of the 

disease-free zone relatiVe to the entire distance between the band and 

leaf apex or base is calculated. If disease is noticeably Jighter in the distal 

or proximal area this Is also noted. 

10 

·FORMULATION AND CONTROLS: 

1. The compounds are formulated in a solvent/surfactant system 

consisting of 5o/o acetone and 0.05% Tween 20 in deionized water. 

Formulated compounds are prepared using deionized water. 

15 Compounds are typically tested at 400 ppm. 

2. Two kinds of controls are included: 

Plants band-treated with the solvent/surfactant solution and inoculated 

(Solvent Blank). 

Untreated plants which are inoculated (Inoculated Control). 

20 The results of this evaluation are shown In Table JU: 

Table Ill Foliar Systemic/ty 

Example Proximal Movement Distal Movement (mm 'Jl'anslaminar 
No. (mm ftom band) from band) Activity ( % ) 

1 10 ~ 100 

10 6 46 100 

Standard1 
4 5 100 

Standard2 
8 28 100· 
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The following compounds, which are known from EP O 727 141 have been 

used as standards: 

Standard1 218-dlchloro-8'-methyl-2' ,3' ,4'-trlmethoxybenzophenone 

Standard2 2',3' ,4'-trimethoxy-2,6,8'-trlmethylbenzophenone 

s .-B-.... 1,___ __ __.c ..... o .... m.,,.p ... an;.o,;;·s ..... o_n_of_t_he-.-fu..,niiilOgi.-cid ... a ... 1 ..... a .. cti ... ·v ... itY._o...,f ... th .... e...,2 ... -.... m ... et...,h ... ox.._y-

10 

ts 

benzophenones to a 2.6-dlchloro- and 2.6-dimethvl-benzoeheno!J! 

Test diseases: 

(a) 

HOST: 

PATHOGEN: 

(b} 

HOST: 

PATHOGEN: 

Wheat Powdery Mildew (WPM): 

VVheat trriticum aestiwm L.) variety Kanzler 

Blumeria CErvsiphe) graminis DC. f.sp. tritici· E. Marchal 

Barley Powdery Mildew (BPM): 

Barley (Hordeum vulgare L.) variety Golden. Promise 

Blumeria CErvsfphe) gramlnls DC. f.sp. hordel E. Marchal 

TEST PROCEDURE: 

This test is a zero day protectant test for control of wheat and barley 

powdery mildews. 

1. Wheat or barfey seed (approximately 8-1 O/pot) Is pranted in 6 cm 

20 diameter plastic pots and maintained in the greenhouse. 

2. V\Jhen the primary leaf is fully expanded, formulated test 

compounds are sprayed with a single nozzle overhead tcack 

sprayer at a rate of 200 I/ha. 

Plants are then allowed to air-dry. 

25 3. · Inoculation follows about three hours after compound appllcation • 

. Plants are set up on greenhouse benches with bottom watering 
mats ·and jnoculated by dusting them with canidia from powdery 

mildew infected plants (stock cultures at an age of 10-14 days). 
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4. Disease on the primary leaf as percent leaf area with disease 

symptcms/slgns ls evaluated about 7 days after JnocuJation. The 

tips and bases of the leaves are excluded from the evaluation. 

Percent dleease control is then calculated by the following formula: 

% Infection In treated plantS 
% disease ~ntrol • 100 • 

% infection Jn untreated plants 
x 100 

FORMULATION, REFERENCE COMPOUNDS AND CONTROLS: 

1. Technical compounds are fonnulated Jn a solvent/surfactant system 

consisting of 5% acetone. and 0.05% Tween 20 in deionized water. 

10 · Compounds are dlssohled in acetone prior to addition of the water; 

the Tween 20 can be added through either the acetone or the 

water. Dilutions are made using.the solvent/surfactant system. 

Test compounds are typically tested over a range of concentrations 

covering several orders of magnitude and then ED values are 

15 calculated for comp~rison "of campounds. 

Fonnulated compounds are prepared using deionized water. 

2. Two kinds of controls are included: 

Plants treated with the solvent/surfactant solution and inoculated · 

(Solvent Blank). 

20 Untreated plants which are inoculated (Inoculated Control). 

The results of this evaluation are shown in Tabre l'I. 

Table IV Fungicidal activity of 2-methoxybenzophenonea 
(ED90 values) 

2S Comparison of the fungicidal activity of the 2-methoxy-benzophenones to 
a 2,6-dlchloro- and 2,6-dimethyl benzophenone 

Results are from O day protectant tests in which all analogs were tested 

side-by-side. 
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ED90 
(ppm) 

Disease 2-m1tboxybtnzophenon1 ~mple Rafa ranee 

Standard' stanc1anr 1 ' & 7 10 41 Qulnoxyfen 

WPM 28 20 4 5 0.1 7 7 0.1 12 

BPM 24 8 8 7 0.9 6 8 <0.1 28 

Compounds applied as technical material fonnulated In 0.5% acetone 0.05% 

Tween 20 water 

B-2 Comparison of the curative and residual fungicidal activlt! 

of the 2-methoxv-benzophenones to a 2,6-cfichloro- and 2.6-dimethyl-

benzophenone 

Test diseases: 

(a} 

HOST: 

PATHOGEN: 

(b) 

HOST: 

PATHOGEN: 

'Mleat Powdery Mildew (WPM): 

VVheat (!rJtlcum aestJvum L.) variety Kanzler 

Blumeria CErvsiehel graminis DC. f.sp. tritici E. Marchal 

Cucumber Powdery Mildew (QPM): 

Cucumber CCucumis sativus L.) variety Bush pickle 

Eryslphe cichoracearum DC 

IS TEST PROCEDURE: · 

This test procedure is for curative and residual control of powdery mildew 

diseases. 

1. VVheat seed (approximately 8-10/pot) or cucumber seed (1 seed I 

pot) Is planted In 6 cm diameter plastic pots and maintained in the 

20 greenhouse. 
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2. When the primary leaf (wheat) or the cotyledons (cucumber) ls/are 

fully expanded, fonnulated test compounds are sprayed with a 

single nozzle overhead track sprayer at a rate of 200 I/ha. 

Plants &1'8 then allowed to air-dry. 

3. Inoculation precedes treatment by 2 or 3 days in the case of 

curative evaluations and follows treatment by 3 or 4 days In case of 

residual evaluations. For Inoculation, plants are set up on 

greenhouse benches with bottom watering mats and inoculated by 

dusting them with conldia from powdery mildew Infected plants 

(stock cultures at an age of 10-14 days). Between Inoculation and 

treatment for curative evaluations and between treatment and 

inocuratlon fer re~ldual evaluations, plants are maintained in the 

greenhouse with bottom watering .. 

4. Disease on the primary leaf (wheat) or on the cotyledons 

{cucumber) as percent leaf area with disease symptoms/signs Is 

evaluated about 7 days after Inoculation. In the case of wheat, the 

tips and bases of the leaves are excluded from the evaluation. 

Percent disease control is then calculated by the following formula: 

% infection in treated plants 
% disease control = 100 - x 100 

% Infection In untreated plants 

FORMULATION, REFERENCE COMPOUNDS AND CONTROLS: 

1. Technical compounds are formulated In a solvent/surfactant system 

consisting of 5% acetone and 0.05% Tween 20 in deionized water. 

Compounds are dissolved in acetone prior to addition of the water: 
25 the Tween 20 can be added through either the acetone or the 

water. Dilutions are made using the solvent/surfactant system. 

Formulated compounds are prepared using deionized water. 
2. Two kinds of controls are included: 

Plants treated with the solvent/surfactant solution and inoculated 

30 (Solvent Blank). 

Untreated plants which are Inoculated (Inoculated Control). 
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The resulte of 1hls evaluation are shown In Tables V and VI: 

TableV 

I 

Curative and Residual FunglCidal activity of 2-methoxy­

benzophenones compared with standard compounds 

Disease controJ (% etracy} 

Disease I Rate 2-methoxy benzophenone 

Test (ppm) Example 
II 

Standard Standard 1 & 4 
t 2 

/Test A a A/B AIB B 

VVPM 1260 79 92 88/85 98/87 61 
2daC 125 eo 74 79/65 95/89 71 

12,5 31 65 69/52 90161 55 

WPM 
r250 

100 100 100/100 100/100 100 

3daR 125 83 81 100/100 100/100 100· 

112.s 75 70 90/100 100/ 100 99 

QPM 11250 100 89 100/100 100/100100 
3daR r25 0 6 5/81 92/92 .91 

12,5 0 14 2/3 2/35 8 

2 da C • 2 day curative Inoculation 2 days BEFORE application 
3 da R = 3 day residual Inoculation 3 days AFTER application 

7 

c 

97 

93 

73 

100 

100 

99 

100 

89 

2 
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Test 

WPM 
3daC 

WPM 
4daR 

40 

Curative and Residual Fungicidal activity of 2-methoxy­

benzophenones against wheat powdery mildew 

Rate Disease control (o/o efticacy) 

(ppm) 2-methoxy-benzophenone 

Example 

6 88 59 64 

125 64 66 69 . 72 

25 60 58 63 80 

5 43 48 48 48 

1 27 29 28 37 

0.2 17 17 13 10 

125 100 100 100 100 

25 100 100 100 100 

5 100 100 100 99 

1 90 95 95 89 
0.2 58 68 85 51 

3 da C = 3 day curative Inoculation 3 days BEFORE application 
4· da R • 4 day residual Inoculation 4 days AFTER application 

85 

58 

48 

23 

23 

10 

100 

99 

93 
50 

·25 
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VVhat Is claimed Is: 1111111111111111111 11111111111 
* C L M S * 

1. A compound of formula I: 

H3 .nFnc, 

(I) 

wherein 

R1 represents a halogen atom or an alkyl group or haloalkyl group; 

R2 represents a hydrogen or halogen atom, or an alkyl, haloalkyl, rilkoxy or 

nltro group; or R 1 and R2 together represent a group of formula 

-CH=CH-CH=CH-; 

Rs and R" each Independently represent an optionally substituted alkyl; 

and 

n Is an Integer from O to 3. 

2. A compound as claimed in claim 1, wherein 

R 1 represents a chloro atom or a methyl or trifluoromethyl group; 

R2 represents a hydrogen, chloro or bromo atom or a trmuoromethyl 
group; 
R3 represents a C1-a alkyl group; 

R4 represents a C1-s alkyl group or benzyl group, being optionally 

substituted by at least one halogen atom, or C1..t alkyl or alkoxy groupj and 
n is o. 

3. A compound as Claimed in claim 1, wherein at least one of 

the radicals R ~ and R2 represents a trifluoromethyl group. 
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4. A compound as claimed in clal~ 1 being selected from the 
group consisting of 
8,8'-dlmethyl-2,2',3',4'-tetramethoxy-benzophenone, 
6,6'-dimethyl-3'-pentoxy-2,2' ,4"-trimethoxy-benzophenona, 
5-bromo-6,6'-dlmethyl-2,2' ,3' ,4'-tetramathaxy-benzophenone, 
5-chloro-6,8'-dirnethyl-2,2' .3' ,4'-tatramethoxy-benzophenone, 
5-iodo-8,B'-dimethyl-2.2',3' ,4'-tetramethoxy-benzophehone, 
6-chloro-8'-methyl-2,2' ,3' ,4'-tetramethoxy-benzophenone, 
~bromo-8-chloro-6'-methyl-2,2',3' ,4'-tetramethoxy-benzophenone, 
6-chloro-S,6'-dimethyl-2,2' ,3',4'-tetramethoxy-benzophenone, 
2'-butoxy-6-chloro-8'-methyl-2,3',4'-trlmathoxy-benzophenone, 
2'-butoxy-6-chloro-5,8'-dimathyl-2,2',3'-trimethoxy-benzophenone 
6-chloro-2'·(2-ftuarobenzyloxy)-8'-methyl-2,3',4'-trimathoxy-benzophenone, 
6-chloro-2'·(4-ftuorobenzyloxy)-6'·methyl·2,3\4'-trimethoxy-benzophenone, 
S-bromo-8,6'-dimethyJ..3'-pentyloxy-2,2'14'-trimethoxy-benzophenone 
6-chloro-6'-methyl-2'-pentyloxy-2,3' ,4'-trimethoxy-benzophenone, 
6-c:hloro-2'-(3--methylbutyloxy)-6'-rnethyl-2,3' ,4'-trimethoxy-benzophenone, 
2'-benzyloxy-6-chloro-6'-methyl-2,3' ,4'-trimethoxy-benzophenone, 
8--chloro-2'·(3-methylbenzyloxy)-6'-methyl-2,3',4'-trimathoxy-benzophenone, 
6-chloro-2'-{4-methylbenzyloxy)-6'-methyl-2,3' ,4'-trimethoxy-benzophenone, 
6-chloro-2-dlfluoromethoxy-6'~methyl .. 2',3' ,4'-trfmethoxy-benzophanane, 
1--(6'-methyl-2' .3',4'-trimethoxybenzoyl)-2-methoxynaphthalene, 
1·(6'·methyl-,2',3' ,4'·trlmethoxybenzoyl)·2-difluoromethoxynaphthalene, 
5-chloro-6,6'..cllmethyl-3'..efhoxy-2,2' ,4'-trimethoxy-benzophenone, 
6-chloro-8,8'-dimethy~a·-n-propyloxy-2,2',4'-trimethoxy-benzophenone, 
6,8'-dimethyl-2,2',3' ,4'-tetramethoxy..S-trifluoromethyl-benzophenone, 
6'-methyl-2,2',3',4'-tetramethoxy-6--trifluoromethyl-banzoph•nona, 
5-bromo--El'-rnethyl-2,2' ,3',4'-tetramethoxy~triftuoromethyl-benzoph8none. 

5. A process for the. preparation of the compound of claim 1, 
wherein n Is 0, which comprises reacting a compound of formula n: 
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(II) 

O,R:s 

wherein R1
, R2

, R3 and R4 are as described In claim 1, and X 

represents a fluoro or chloro atom, with an alkali methanolate. 

6. A process for the preparation cf the compound of claim 1, 

which comprises 

{a) reacting a compound of formula Ill: 

Ha-nFnc, 

(Ill) 

wherein R1, R2 and n are as described In claim 1, and Y represents a 

leaving group or a hydroxy group, with a compound of formula IV: 

(IV) 

wherein R3 is as described in claim 1, in the presence of a Lewis acid or a 

dehydrating agent; and 

(b) optionaliy treating the product obtained with a compound of 

formulaV: 

R4-0-Met (V) 

wherein R4 represents an optionally subsltuted alf<YI or aryl group 

with the proviso that the alkyl group is not methyl, and ~et denotes an 

alkali metal atom. 
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7. . A process for the preparation of a compound of fonnula I, 

wherein one of the radicals R1 and R2 represents a trifluoromethyl group. 

which comprises treating a compound of formula I, wherein one of the 

radicals radicals R 1 and R~ represents a halogen atom with trlftuoroacetic 
acid in the presence of a copper salt at elevated temperatures. 

8. A process for the preparation of a formula Ill compound of 

claim e, whereirl R2 represents a halogen atom, which comprises 

(a) reacting a compound of formula VI: 

Ha.nFnC'o 0 

&;OR" (VI) 

wherein R1 and n are as described in claim 1, and R11 represent$ a 

hydrogen atom or an alkyl group, with a halogenating agent 

9. A process for the preparation of a formula Ill compound of 

claim 6, wherein R2 represents a halogen atom, which comprises 

(a} reacting a compound of formula VI: 

~-nfnC~, 0 

I ~ OR" (VI) 

.& R, 

wherein R1 and n are as described in dalm 1, and R" represents an alkyl 
group, with a halogenating agent 

(b) optionally hydrolyzing the resulting halogenated alkyl 
benzoate; and 

(c) optronally treating the resulting halogenated alkyl benzoic 

acid with thionyl chloride. 
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10. A composition which comprises a fungfcldally effective 

amount of at least one compound of Claim 1, and a carrier. 

11. A method of combating fungus or a fungal plant disease at a 

locus, which comprises treating the locus with a compound of clalm 1. 

12. A method of combating fungus or a fUngal plant disease at a 

locus, which comprises treating the locus with the composltfon of maim 10. · 

13. The method of claim 11 wherein the fungal plant disease la 

ascomycetes. 

14. The method of claim 12 wherein the fungal plant disease ls 

ascomycetes. 

15. The method according to claim 11 wherein the fungus Is a 

member of the subgroup Erysiphales 

16. The method of Claim 15 wherein the fungus is selected from 

Blumeria (Erysiphe) graminis, Erysiphe clchoraceatum, Podosphaera 

lflucotricha or Uncinula necator. 

17. The method according to claim 12 wherein the fungus i& a 

member of the subgroup Erysiphales. 

18. The method of claim 17 wherein the fungus is selected from 

Blumerfa {Erysiphe) graminis, Eryslphe cichoracesrum, Podosphaers 

leucotrlcha or Unc/nu/a necator. 
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19. A process for the preparation of a compound of formula Ill, 

wherein R2 represents a bromine atom or trifluoromethyl group, according 

to claim 7. which comprises reacting a compound of formula VI. wherein 

R1 is an alkyl .group; n i$ O; and R" represents a hydrogen atom, with 

bromine and optionally treating the resulting bromo compound with 

triftuoroacetate In the presence of a copper salt at elevated temperatures. 

20. A proCess for the preparation of a compound of formula Ill 

according to cJaim·19, wherein the reaction between the compound of 

formula VI and bromine is carried out in the presence of a polar protic 

solvent. 

21. A compound having· the formula 

HaC..,O 

wherein R1 represents an alkyl group and R2 represents a bromo atom or 

a. triftuoromethyl group. 


