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1. Compounds according to Formula I

wherein
X is halogen;
Ri is C]_6 alkyl optionally substituted with

halogen or alkoxy or alkoxyalkyl having up to 6 carbon 
atoms and

R2 is H, OH, C2_6 alkyl or Cw haloalkyl or 
-CH2COR3i wherein R3 is C2_g haloalkyl.
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20. Use of compounds according to Formula I

wherein
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X is halogen;
R, is alkyl optionally substituted with

halogen or alkoxy or alkoxyalkyl having up to 6 C atoms, and 
R2 is H, OH, alkyl or haloalkyl or 

-CHjCORj, wherein R3 is Cw haloalkyl,
for the preparation of compounds of Formula VII

VII

wherein Rlf R3 and X are as defined above, X2 is halogen and 
10 R is or substituted alkyl.
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The present invention relates to novel 4-halo-2-fluoro-5-alkylbenzoyl compounds and their methods of manufacture. These 
compounds are useful for the preparation of agricultural chemicals and medicines, particularly as intermediates for an active class of 
aryl-haloalkylpyrazole and aryl-alkylsulfonylpyrazole herbicides.
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BENZOYL DERIVATIVES AND SYNTHESIS THEREOF

FIELD OF THE INVENTION
The present invention relates to novel benzoyl 

derivatives and their methods of manufacture. These
5 compounds are useful for the preparation of agricultural 

chemicals and medicines and particularly, as inter­
mediates for an active class of arylhaloalkylpyrazole 
and aryl alkylsulfonylpyrazole herbicides.

BACKGROUND OF THE INVENTION
10 In recent years it has been found that one

class of active herbicides are the substituted phenyl- 
pyrazoles, the phenyl and pyrazole moieties of which 
contain a variety of substituents.

Methods of manufacturing these phenylpyrazoles 
15 commonly involve chemical conversions of one or more 

radicals substituted on the phenyl and/or pyrazole 
moieties, e.g., by halogenation, esterification, etc. 
It is also known to prepare these compounds from sub­
stituted acetophenones by interaction with various

20 compounds, including various esters which contribute the 
desired substituent radical to the 5-position of the 
pyrazole radical via cyclization of an intermediate 
phenyl diketone. For example, various halo- and/or 
alkyl-substituted acetophenones have been reacted with

25 (halo)acetic acid esters to produce the corresponding 
phenyl diketone which is cyclized with hydrazine to 
yield phenylpyrazoles substituted in the 5-position of 
the pyrazole radical with (halo)alkyl groups.

It has recently been disclosed that certain 3­
30 substituted aryl-5-substituted pyrazoles are particu­

larly useful for broadspectrum control of a variety of 
weeds at very low application rates in a number of agro- 
nomically important crops. The aryl group is typically 
the phenyl radical substituted with halogen, alkyl,

35 alkoxy and ester groups, which substituents are also 
commonly found on the pyrazole moiety. Particularly 
effective within this class of compounds are esters of
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2-chloro-5-(4-halo-i-methyl-5-(trifluoromethyl)-1H- 
pyrazol-3-yl)-4-fluorobenzoic acid. These particular 
compounds are most readily available from 2-fluoro-5- 
alkylacetophenones and their derivatives. The litera-

5 ture, however, does not provide methods of preparation 
of these intermediates or related compounds that could 
provide the desired pyrazolylbenzoic acids. Thus, there 
is a need in the art for the discovery of novel inter­
mediates and for efficient methods for the preparation 

10 of these substituted arylpyrazole compounds.
The present invention describes intermediates 

useful for production of compounds within this new class 
of herbicides.

SUMMARY OF THE INVENTION
The present invention relates to a class of 

benzoyl derivatives of Formula I and synthesis methods 
therefor:

20
I

25

30

wherein X is H or a halogen atom, Rx is a Cx_6 alkyl 
group optionally substituted with halogen or alkoxy or 
alkoxyalkyl having up to 6 carbon atoms; and R2 is C2_6 
alkyl or Cx_6 haloalkyl or H, OH or -CH2COR3; wherein R3 
is a Cx_6 haloalkyl group.

A preferred subgenus of the benzoyl compounds
in this invention are those according to Formula I
wherein:

X is Cl or Br;
35 Rx is methyl and

R2 is H, OH, halogen, methyl or -CH2COR3
wherein R3 is CF3, CF2C1 or CF2H.
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The most preferred species herein are those 
according to Formula I wherein X is chloro, Rx is CH3 and 
R2 is -CH2COCF3.

As readily apparent to those skilled in the
5 art, when R2 in Formula I is hydrogen, the resulting 

compound (Formula IA below) is a substituted benzal­
dehyde; when R2 is methyl (Formula IB below), the 
compound is a substituted acetophenone and when R2 is 
the -CH2COR3 radical, the resulting compound is a

10 substituted phenyldiketone (Formula ID below). All of 
these compounds have the substituted benzoyl radical as 
a common structural feature, hence, for simplicity and 
convenience herein all of these compounds will be 
referred to collectively as benzoyl derivatives.

15 To applicants’ knowledge all of the substi­
tuted benzoyl derivatives herein are novel compounds, 
except the 4-chloro-2-fluoro-5-methyl acetophenone 
compounds, which is known in the art as an intermediate 
to make substituted phenyl ketoesters wherein the

20 radical analogous to R3 in the above Formula I is an 
alkoxy radical, but not a haloalkyl radical as herein. 
Moreover, said substituted phenylketoesters when 
cyclized with hydrazine yield substituted phenyl- 
pyrazolones wherein the pyrazole moiety is substituted

25 on the carbon atoms only with OH moieties.
(Japanese LOP Application (KOKAI) No. 3-72460.) 

DETAILED DESCRIPTION OF THE INVENTION 
Compounds of Formula I wherein Rx is a methyl 

group and X is H or a halogen and R2 is H (Formula IA)
30 or methyl (Formula IB) are prepared from 2-substituted-

4-fluorotoluenes of Formula II, which are known in the 
art.
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IA & IB
-fluorotoluenes of Formula

II can be acylated by either an acyl halide (R2COY 
wherein Y is a halogen atom), an anhydride or a ketene 
(CH2CO) in the presence of a Lewis acid or Bronstead 
acid at a temperature in the range of -50°C to 200°C, 
preferably 0°C to 100°C. The amount of acylating agent, 
an acyl halide, anhydride or ketene, can range from just 
greater than one molar equivalent to an excess, prefer­
ably from 1 to 2 molar equivalents relative to the 
fluorotoluene. The acylating catalyst may be a Lewis 
acid, such as A1C13, TiCl4, BF3, SnCl4 or FeCl3 or a 
Bronstead acid such as polyphosphoric acid, HF, CF3COOH, 
H2SO4, etc. The amount of catalyst can be from less than 
0.1 mole % to excesses greater than 100 mole % relative 
to the fluorotoluene. Any inert solvent may be used in 
this reaction that does not markedly hinder the reaction 
from proceeding or the reaction may be carried out neat. 
Preferred solvents include, but are not limited to, 
nitrobenzene, carbon disulfide organic acids or halo­
genated hydrocarbons. The reaction pressure is usually 
from 1 to 60 kg/cm2, preferably from 1 to 10 kg/cm2. The 
reaction period may be chosen from the range of a few 
minutes to several weeks depending on the amounts of 
reagents, reaction temperature, etc.

Compounds according to Formula I wherein R2 is 
the hydroxy (OH) radical, i.e., benzoic acids according 
to Formula IC below, can be prepared, e.g., by the 
direct oxidation of the corresponding benzaldehyde or by 
a two-step procedure described below wherein R2 is OH or
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10

15

A CX!X2X3X4

II
XxV Lewis acid

Ri acid 
hydrolysisS' 

(for R.2=H.) s'

F 
I

OJA r2 oxidation

X''

Ri

IA

(forR2= OH)*

20 The compounds of Formula III above are pre­
pared by alkylation of 2-substituted-4-fluoro-l- 
alkylbenzenes of Formula II with an alkylating agent 
CXjX2X3X4 in the presence of a Lewis acid. For the 
alkylating agent, Xx and X2 are independently halogens, 

25 X3 is a halogen or hydrogen and X4 is a halogen or
(substituted)alkoxy substituent. Typical and preferred 
alkylating agents include, but are not limited to, 1,1- 
dichloromethyl methyl ether, carbon tetrachloride and 
carbon tetrabromide. The alkylating catalyst may be a 

30 Lewis acid, such as A1C13, TiCl4, BF3, SnCl4 or FeCl3 or 
a Bronstead acid such as polyphosphoric acid, HF, 
CF3COOH, H2SO4, etc. The amount of catalyst can be from 
less than 0.1 mole % to excesses greater than 100 mole % 
relative to the fluorobenzene. Any inert solvent may be 

35 used in this reaction that does not markedly hinder the 
reaction from proceeding or the reaction may be carried 
out neat. Preferred solvents include, but are not
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limited to, nitrobenzene, carbon disulfide organic acids 
or halogenated hydrocarbons. The reaction pressure is 
usually from ambient pressure to 60 kg/cm2, preferably 
from 0.5 to 10 kg/cm2. The reaction period may be

5 chosen from the range of a few minutes to several weeks 
depending on the amounts of reagents, reaction tempera­
ture, etc. Products are obtained by treatment of the 
reaction mixture with water and isolation of the product 
by standard methods. Often, the intermediate of Formula 

10 III is not isolated, but directly converted to the benz­
aldehyde compounds of Formula IA by acid hydrolysis, 
then if desired to benzoic acids by oxidation. Overall 
yields can be greatly improved by treatment of the crude 
product from the alkylation step with mineral acids, 

15 such as cone. H2SO4 or HCI to convert any geminal 
dichlorides or trichlorides to aldehydes and carboxylic 
acids, respectively. Isolation of compounds of Formula 
IA and IC can then be carried out in the usual manner.

As mentioned above, while benzoic acids of
20 Formula IC can be obtained by a 2-step route from 

alkylation of the substituted toluene substrate with 
compounds such as carbon tetrachloride followed by 
hydrolysis, it is also possible to convert the Formula 
IA benzaldehydes directly to the benzoic acids of

25 Formula IC by oxidation. Preferred oxidants include, 
but are not limited to, chromium oxide, chromium oxide 
in sulfuric acid, potassium permanganate, potassium 
dichromate, etc. Reaction temperature is in the range 
of -78°C to the boiling point of the reaction mixture, 

30 preferably 0°C to 100°C. The reaction period may be 
chosen from the range of a few minutes to several weeks 
depending on the amounts of reagents, reaction 
temperature, etc.

Compounds of Formula ID are prepared from com- 
35 pounds of Formula IB by reaction with R3COZ wherein Z is 

a Cj-g alkoxy or C6_8 aryloxy group or a halogen atom or 
by reaction with anhydride (R3CO)2O, where in both 
formulae, R3 is Cj-g haloalkyl.
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CH3

ID

Thus, diketones of Formula ID can be prepared
10 by treatment of 2-fluoro-4-(H or halogen)-5-alkylaceto- 

phenones with an ester, an anhydride or an acid halide 
in the presence of a base. Any suitable solvent or 
mixture of solvents can be employed; the preferred 
solvents are anhydrous ether, alcohols, dimethylsul-

15 foxide, toluene, benzene, etc. The reaction is carried 
out in the presence of a base such as an alkali 
alkoxide, alkali amide or alkali hydride with the alkali 
alkoxides such as sodium methoxide being preferred. 
Reaction temperature is in the range of -100°C to 200°C,

20 preferably -78°C to the reflux temperature of the 
solvent. The reaction period may be chosen from the 
range of a few minutes to several weeks depending on the 
amounts of reagents, reaction temperature, etc.

Compounds of Formula ID are meant to include
25 all possible tautomers, such as enols and all possible 

salts wherein the cation is an alkali metal or other 
suitable organic or inorganic cationic species.

The compounds of Formula ID can be converted 
to pyrazolylbenzoyl esters useful as synthetic herbi-

30 cides by the following reactions.
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IV

VII

In the above formulae, Rx, R3 and X are as 
previously defined for Formula I, X2 is a halogen atom 

3 0 and R is a Cx_6 alkyl or substituted alkyl group, 
preferably those having Cx_4 carbon atoms.

The following examples describe specific 
working embodiments for the preparation of represen­
tative compounds according to this invention.

35 Examples 1-5 exemplify preparation of
representative substituted phenyldiketones.
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EXAMPLE 1

Preparation of 1-(4-Chloro-2-fluoro-5-methyl-
phenyl)-4,4,4-trifluoro-1,3-butanedione

A solution of 25.0 g of 1-(4-chloro-2-fluoro-
5 5-methylphenyl)ethanone (see Example 6) and 23.9 mi of

ethyl trifluoroacetoacetate in 50 ml of ether was 
prepared in a 500 ml flask equipped with a magnetic 
stirrer. The solution was cooled in an ice water bath 
and 31.4 ml of 25% sodium methoxide in methanol was

10 added slowly such that the temperature did not exceed 
10°C. The cooling bath was removed and the clear orange 
solution was allowed to stir at ambient temperature 
overnight. The reaction was poured onto ice with 100 ml 
of 10% HC1, and extracted with diethyl ether. The

15 organic layer was washed with 5% HC1, dried with MgSO4, 
filtered and coned in vacuo. The residue was dissolved 
in 200 ml of warm hexanes, dried, filtered and chilled. 
The resulting solid was filtered and air dried to afford 
24.0 g (63% yield) of 1-(4-chloro-2-fluoro-5-

20 methylphenyl)-4,4,4-trifluoro-1,3-butanedione as an off- 
white solid: mp 59-60°C;
ΧΗ NMR (CDC13) δ 14.9 (s, very broad, 1H) , 7.78 (d, J=7 
Hz, 1H), 7.14 (d, J=ll Hz, 1H), 6.60 (s, 1H), 2.33 
(s, 3H).

25 Anal. Calc, for C11H7O2F4C11: C,46.75; H,2.50.
Found; C,46.80; H,2.49.
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Following substantially the same general 

procedure described in Example 1, the compounds of 
Examples 2-5 were prepared; these compounds are 
identified in Table 1, together with available physical 
properties.

TABLE 1

CHg

EXAMPLE mp/Physical
No. X «3 Properties

2 F cf3 38.5-40.0°C
3 Br cf3 68-69°C
4 Cl cf2ci orange solid1
5 Cl cf2h 53-54°C

1 NMR (CDC13) δ 7.74 (d, J=8 Hz, 1H), 7.10 (d, J=ll Hz,
1H) , 6.54 (s, 1H), 2.29 (s, 3H).

In Examples 6-10 below are described the 
preparation of representative 2-fluoro-4-(H or halo)-5- 
methylphenyl ketone compounds according to Formula I in 
which R2 is an alkyl radical, i.e., compounds according 
to Formula IB.
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EXAMPLE 6

Preparation of 1-(4-Chloro-2-fluoro-5-methyl- 
phenyl) ethanone.

A slurry of 22.9 g of 2-chloro-4-fluorotoluene
5 and 45.8 g of aluminum trichloride was prepared in a 500 

• ml, mechanically stirred flask and treated with 18.7 g
of acetyl chloride. An easily stirred slurry formed as 
the reaction temperature rose to 40-50°C. Slow, steady 
gas evolution began. When this gas evolution ceased,

10 the reaction was complete. The reaction mixture was 
treated with 100 ml of methylene chloride and the liquid 
decanted into an addition funnel. Ice was added to the 
residual solid until reaction ceased, ice water was 
added and the liquid from the addition funnel was added

15 dropwise with cooling such that the temperature did not 
exceed 15°C. The organic layer was collected and washed 
with water, dried with MgSO4, filtered and coned in 
vacuo. The residue was bulb-to-bulb distilled (bp = 
60°C @ 0.5-0.05 mm) to afford 28.0 g (95%) of 1-(4­

20 chloro-2-fluoro-5-methylphenyl)ethanone as a colorless 
oil (melts near room temperature): ηο23.ο 1.5317; XH NMR 
(CDC13) δ 7.60 (d, J=8 Hz, 1H), 7.01 (d, J=14 Hz, 1H), 
2.47-2.49 (m, 3H) , 2.22 (s, 3H).
Anal. Calc, for CgHgC^FjClx: C,57.93; H,4.32.

25 Found: C,57.78; H,4.27.

Following the same procedure described in Example
6, the compounds listed in Table 2 were also prepared 
and identified.

30
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TABLE 2

0¾

10
EXAMPLE X r2 mp/refractive index

7 H ch3 t?d = 1.5063 @ 23°C 1
15 8 F ch3 ηΏ = 1.4905 @ 25°C

9 Br ch3 T]D = 1.5523 @ 23°C
10 Cl ch2ch3 34.5°C

1. Example 7 was obtained as a mixture of two isomers,
20 f.e., 2-fluoro-5-methylacetophenone and 5-fluoro-2- 

methylacetophenone in a ratio of 85:15, the 2-fluoro 
isomer being the major product.

EXAMPLE 11
25 This example describes the preparation of

compounds according to Formula I wherein R2 is hydrogen; 
these are the 2-fluoro-4-chlorobenzaldehydes of Formula 
IA; in this example the prepared compound was 4-chloro~ 
2-f luoro-5-methylbenzaldehyde.

30 To a stirred solution of 25 g (0.17 mole) of
2-chloro-4-fluorotoluene in 200 mL of methylene chloride 
was added 39 mL (0.35 mole) of titanium tetrachloride 
followed by the dropwise addition of 1,1-dichloromethyl 
methyl ether. The solution was kept at 0°C for 4 hours,

35 subsequently poured onto ice and extracted with ethyl 
acetate. The combined extracts were washed twice with 
brine, dried with MgS04 and coned, in vacuo. The
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resultant oil was diluted with 200 mL of sulfuric acid 
and stirred overnight at room temperature. This 
hydrolysis reaction mixture was poured onto ice, 
extracted with ethyl acetate, the combined extracts

5 washed with sodium bicarbonate solution, dried with MgSO4 
and coned, to give 17.Og (57%) of a white solid: mp 
69°C-70°C; XH NMR (CDC13) δ 2.41 (s, 3H) , 7.24 (d, 1H) , 
7.75 (d, 1H) , 10.31 (s, 1H).
Anal. Calcd for CeHeOiFiCl!: C, 55.68; H, 3.50

10 Found: C, 55.77; H, 3.51.

EXAMPLE 12
This example exemplifies the preparation of 

Formula I compounds wherein R2 is OH; these are, of
15 course, the intermediate substituted benzoic acid 

compounds of Formula IC.
This example describes the preparation of 4- 

chloro-2-fluoro-5-methylbenzoic acid by the direct 
oxidation of the corresponding precursor benzaldehyde.

20 To a solution of 219 g (1.3 mole) of 4-chloro-
2-fluoro-5-methylbenzaldehyde (see Example 11) in 2 L of 
acetone cooled to 0°C was added 487 mL (1.3 mole) of 
freshly prepared Jones' reagent dropwise; this reagent 
is a well-known oxidizing agent comprising a solution of

25 chromic acid in H2SO4, 2.67M. After addition was 
complete, the mixture was allowed to warm to room 
temperature and stirred for three hours. The mixture 
was added to 2L of saturated brine, extracted twice with 
ethyl acetate and the combined extracts washed with 5%

30 aq. HCI, dried with MgSO4 and coned, to afford 147 g 
(60%) of a white solid: mp 172°C-173°C; XH NMR (d6-DMSO) 
<5 2.32 (s, 3H) , 7.49 (d, 1H, J = 10 Hz) , 7.83 (d, 1H, J 
= 8 HZ), 13.35 (brs, 1H) ; 19F NMR (d6-DMSO) δ - 111.8 (m, 
IF) .

35 The novel benzoyl derivatives of the present
invention are useful as intermediates for the prepara­
tion or manufacture of agricultural chemicals and
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medicines, particularly the substituted phenylpyrazole 
type herbicides. These intermediates allow direct 
introduction of a 5'-alkyl substituent on the phenyl 
ring of the phenylpyrazole which can be converted to 

5 pyrazolylbenzoic acids and esters thereof.
As will be appreciated by those skilled in the 

art, various modifications of the invention described 
herein may be made without departing from the spirit and 
scope thereof.

10
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pffs! CLAIMS

1. Compounds according to Formula I

10
wherein

X is jfe=©a/ halogen;
Rx is Cx_6 alkyl optionally substituted with 

halogen or alkoxy or alkoxyalkyl having up to 6 carbon 
15 atoms and

20

R2 is H, OH, C2_6 alkyl or haloalkyl or 
-CH2COR3, wherein R3 is Cx_6 haloalkyl.

2. Compounds according to Claim 1 wherein X 
is chloro and Rx is methyl.

3. Compounds according to Claim 2 wherein R2 
is hydrogen.

4. Compound according to Claim 2 wherein R2 is
OH.

5. Compounds according to Claim 2 wherein R2 
25 is C2_6 alkyl or Cw haloalkyl.

6. Compounds according to Claim 2 wherein R2 
is -CH2COR3 and R3 is CH haloalkyl.

7. Compounds according to Claim 6 wherein R3 
is -CF3.

30 8. Process for preparing compounds according
to Formula ID

X
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which comprises acylating a compound according to
Formula IB

5
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35

IB

F

CH3

wherein
X is/fitsss?/halogen;
Rx is Cx_6 alkyl and
R3 is Cx_6 haloalkyl,

* 3»
with an ester, ketene or acetyl halide or anhydride in 
an inert solvent in the presence of a strong base and 
after workup recovering said compound according to
Formula ID.

9. Process according to Claim 8 wherein X is 
chloro, Rx is methyl and R3 is -CF3.

10. Process according to Claim 9 wherein said 
compound of Formula ID is 1-(4~chloro-2-fluoro-5-methyl- 
phenyl)-4,4,4-trifluoro-1,3-butanedione.

11. Process according to Claim 8 wherein said 
compounds according to Formula IB are prepared by 
reacting a compound according to Formula II

II

wherein X and Rx are as previously defined, with an
acylation agent in the presence of an acylation catalyst
in an inert solvent.
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12. Process according to Claim 11 wherein 
said acylation agent is an.ester, acetyl halide or 
anhydride or ketene and said acylation catalyst is a 
Lewis or Bronstead Acid.

5
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13. Process according to Claim 12 wherein
said Lewis Acid is a metal halide.

14. Process for preparing compounds according
to Formula IA

IA 

which comprises reacting a compound according to Formula 

wherein X and Rx are as previously defined, with an 
alkylating agent in the presence of an alkylating 
catalyst.

15. Process according to Claim 14 wherein 
said alkylating agent is a halo C^ alkyl Cj-^ alkyl ether 
and said catalyst is a Lewis or Bronstead Acid.

16. Process according to Claim 14 wherein X 
is chloro, Rx is methyl, said alkylating agent is 
dichloromethyl methyl ether and said catalyst is a metal 
halide.
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to Formula IC

·» ί
-18-

’■· 1 
·■> Η
Ο 1

10

IC

R1 are previously defined, whichas
compound according to Formula IA as

wherein X and
comprises reacting a 
previously defined with an oxidizing agent in an inert

5

solvent.
18. Process according to Claim 17 wherein X 

15 is chloro, Rx is methyl and said oxidizing agent4s
Jones*  reagent.

19. Process according to Claim 18 wherein 
said compound of Formula IC is 4-chloro-2-fluoro-5- 
methylbenzoic acid.

20. Use of compounds according to Formal-¾ ΐ

wherein
X is halogen;
Rj is Ci-j alkyl optionally substituted with

5 halogen or alkoxy or alkoxyalkyl having up to 6 C atoms, and 
R2 is H, OH, C14S alkyl or CM haloalkyl or

-CH2COR3, wherein R3 is C^ haloalkyl,
for the preparation of compounds of Formula VII



1

F Xa

X

COOR
VII

wherein R(, R3 and X are as defined above, X2 is halogen and 
10 R is CM or substituted alkyl.

21. Use according to Claim 20, wherein a compound 
of Formula ID is converted into a compound of Formula IV

CHj

in the presence of NH2NH2 and CH3I or Me2SO4, further 
halogenated, then oxidised to form a compound of Formula VI

and esterified into VII

wherein, in the above formulae 
as in Claim 20.

R, Rlz R3 and X being defined
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