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(57) ABSTRACT 
A process for producing a 4-benzoyl-5-hydroxyl 
pyrazole of the formula III: 

R R2 
O 
N 

B C R3 

N 
NN OH 

A. 

(III) 

which comprises reacting carbon monoxide and a 5 
hydroxypyrazole of the formula II: 

B (II) 

with a substituted benzene of the formula I: 
Rl R2 (I) 

in the presence of a base and a catalyst of Group VIII of 
the Periodic Table, 
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1. 

SUBSTITUTED BENZENES USEFUL AS 
NTERMEDIATES 

Matter enclosed in heavy brackets II appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions made 
by reissue. 

This is a division of application Ser. No. 07/360,468 
filed on Jun. 2nd, 1989, now U.S. Pat. No. 4.942,246, 
granted Jul. 17, 1990, 
The present invention relates to a process for produc 

ing 4-benzoyl-5-hydroxypyrazoles useful as herbicides 
and substituted benzene as their starting materials. 

Certain compounds among 4-benzoyl-5-hydrox 
ypyrazole derivatives are known to have herbicidal 
activities. 

For example, pyrazolate (common name), pyrazox 
yfen (common name) and benzofenap (common name) 
are practically used as herbicides for paddy fields. 

Further, Japanese Patent Application No. 
061349/1988 reports on 4-benzoyl-5-hydroxypyrazole 
derivatives which have selectivity for crop plants in 
cluding not only rice but also corn, wheat, barley and 
sorghum as well as cotton, beet, soybean and rapeseed, 
These herbicides are 4-benzoyl-5-hydroxypyrazoles 

themselves or their derivatives. 
For the production of 4-benzoyl-5-hydroxypyrazoles, 

there have been known a process for their production 
from benzoic acids and 5-hydroxypyrazoles (Japanese 
Unexamined Patent Publication No. 138627/1976) and a 
process for their production from substituted benzenes, 
carbon tetrachloride and 5-hydroxypyrazoles (Japanese 
Unexamined Patent Publication No. 23668/1983). 

However, the process for the production from ben 
zoic acids and 5-hydroxypyrazoles are disadvantageous, 
since it requires expensive benzoic acids. On the other 
hand, in the process for the production from substituted 
benzenes, carbon tetrachloride and 5-hydrox 
ypyrazoles, the substituents of the substituted benzenes 
must be inert to a Friedel-Craft catalyst. Further, the 
substituents are restricted to electron donative groups in 
order for the reaction to proceed smoothly. 

Therefore, the above processes are not necessarily 
satisfactory, and an improved process for the produc 
tion of 4-benzoyl-5-hydroxypyrazoles has been desired. 
The present inventors have conducted researches 

with an aim to obtain 4-benzoyl-5-hydroxypyrazoles in 
an industrially advantageous manner and found a new 
process. The present invention has been accomplished 
on the basis of this discovery. 
The present invention provides a process for produc 

ing a 4-benzoyl-5-hydroxypyrazole of the formula III: 

(III) 

wherein A is an alkyl group having from 1 to 3 carbon 
atoms, an allyl group or a propargyl group, B is a hy 
drogen atom or a methyl group, R is an alkyl group 
having from 1 to 4 carbon atoms, an alkoxy group hav 
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2 
ing from 1 to 4 carbon atoms, a trifluoromethyl group, 
a nitro group, a cyano group or a halogen atom, R is a 
hydrogen atom, an alkyl group having from 1 to 4 car 
bon atoms, an alkoxy group having from 1 to 4 carbon 
atoms, a hydroxy group, an alkoxyalkoxy group having 
from 3 to 6 carbon atoms, an alkoxyalkyl group having 
from 2 to 5 carbon atoms, an alkoxycarbonyl group 
having from 2 to 5 carbon atoms, a carboxyl group, a 
nitro group, a cyano group or a halogen atom, and Ris 
an alkylthio group having from 1 or 2 carbon atoms, an 
alkylsulfinyl group having 1 or 2 carbon atoms, an al 
kanesulfonyl group having 1 to 2 carbon atoms, a triflu 
oromethyl group, a nitro group, a cyano group or a 
halogen atom, which comprises reacting carbon mon 
oxide and a 5-hydroxypyrazole of the formula II: 

B (II) 

wherein A and B are as defined above, to a substituted 
benzene of the formula I: 

(I) 

wherein X is a bromine atom, an iodine atom or a 
diazonium tetrafluoroboron salt group, R is as defined 
above, provided that when X is a bromine atom, R is a 
fluorine atom or a chlorine atom, and when X is an 
iodine atom, R is a fluorine atom, a chlorine atom or a 
bromine atom, R2 is as defined above, provided that 
when X is a bromine atom, R is a fluorine atom or a 
chlorine atom, and when X is an iodine atom, R2 is a 
fluorine atom, a chlorine atom or a bromine atom, and 
R is as defined above, provided that when X is a bro 
mine atom, R3 is a fluorine atom or a chlorine atom, and 
when X is an iodine atom, R is a fluorine atom, a chlo 
rine atom or a bromine atom, in the presence of a base 
and a catalyst of Group VIII of the Periodic Table. 
wherein is a bronine atom, an iodine aton or a diazo 
nium tetrafluoroboron salt group, R is as defined above, 
provided that when R is a bromine atom, X is an iodine 
atom or a diazonium tetrafluoroboron salt group, and 
when R is an iodine atom is a diazonium tetrafluorobo 
ron salt group, R is as defined above, provided that when 
R2 is a bromine atom, X is an iodine atom or a diazonium 
tetrafluoroboron salt group, and R is as defined above, 
provided that when R is a bromine aton, X is an iodine 
aton or a diazonium tetrafluoroboron salt group, and 
when R3 is an iodine atom, X is a diazonium tetrafluorobo 
ron group, in the presence of a base and a catalyst of Group 
VIII of the Periodic Table. 
The present invention also provides a substituted 

benzene of the formula I" as a new compound, which is 
covered by the substituted benzene represented by the 
formula I: 
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(I") 

wherein X is a bromine aton, an iodine atom or a diazo 
nium tetrafluoroboron salt group, R is an alkyl group 
having from 1 to 4 carbon atoms, an alkoxy group hav 
ing from 1 to 4 carbon atoms, a trifluoromethyl group, 
a nitro group, a cyano group or a halogen atom, pro 

vided that when X is a bromine atom, R is a chlorine 
aton, and when X is an iodine atom, R is a chlorine 
atom or a bromine atom, Risan alkylthio group having 
or 2 carbon atoms, an alkylsulfinyl group having 1 or 

2 carbon atoms, an alkanesulfonyl group having 1 or 2 
carbon atoms, a trifluoromethyl group, a nitro group, a 
cyano group or a halogen atom, provided that when X 
is a bromine atom, R is a fluorine atom or a chlorine 
atom, and when X is an iodine atom, R is a fluorine 
atom, a chlorine atom or a bromine atom, and R is an 
alkyl group having from 1 to 4 carbon atoms, an alkoxy 
group having from 1 to 4 carbon atoms, a hydroxy 
group, an alkoxyalkoxy group having from 3 to 6 car 
bon atoms, an alkoxyalkyl group having from 2 to 5 
carbon atoms, an alkoxycarbonyl group having from 2 
to 5 carbon atoms, a carboxyl group, a nitro group, a 
cyano group or a halogen atom, provided that when X 
is a bromine atom, R is a fluorine atom or a chlorine 
atom, and when X is an iodine atom, R is a fluorine 
atom, a chlorine atom or a bromine atom. a nitro 
group, a cyano group or a halogen atom, provided that 
when R is a bromine aton, X is an iodine atom or a 
diazonium tetrafluoroboron salt group, and when R1 is an 
iodine atom, Y is a diazonium tetrafluoroboron salt group, 
R is an alkylthio group having 1 or 2 carbon atoms, an 
alkanesulfonyl group having 1 or 2 carbon atoms, an alkyl 
sulfinyl group having 1 or 2 carbon atons, a trifluoro 
methyl group, a nitro group, a cyano group or a halogen 
atom, provided that when R is a bromine atom, Y is an 
iodine atom or a diazonium tetrafluoroboron salt group, 
and when R3 is an iodine atom, Y is a diazonium tetra 
fluoroboron salt group, and R is an alkyl group having 
from 1 to 4 carbon atoms, an alkoxy group having from 1 
fo 4 carbon atoms, a hydroxy group, an alkoxyalkoxy 
group having from 3 to 6 carbon atoms, an alkoxyalkyl 
group having from 2 to 5 carbon atons, an alkoxycarbonyl 
group having from 2 to 5 carbon atoms, a carboxyl group, 
nitro group, a cyano group or a halogen aton, provided 
that when R is a bromine aton, Y is an iodine aton or a 
diazonium tetrafluoroboron salt group, and when R is an 
iodine atom, is a diazonium tetrafluoroboron salt group. 
Now, the present invention will be described in detail 

with reference to the preferred embodiments. 
The substituents X, R, R2, R and R of the substi 

tuted benzene of the formula I to be used in the process 

O 

20 

25 

30 

35 

45 

SO 

55 

for the production of a 4-benzoyl-5-hydroxypyrazole of 60 
the formula III of the present invention and of the sub 
stituted benzene of the formula I as the novel com 
pound, include, for example, the following substituents: 

R1: Br (provided X=I or N2+BF4-) 
(provided X=N2+BF4-), NO, CN, F, Cl, Me, 

Et, n-Pr, i-Pr, OMe, OEt, OPr-n, OPr-i, CF3 
R2: Br (provided X=I or N2+BF4-) 

65 

I (provided X=N2+BF4-), NO2, CN, F, Cl, H, 
Me 

Et, n-Pr, i-Pr, OMe, OEt, O.Pr-n, OPr-i, OBu-n, 
OBu-s, OBu-i, OBu-t, OH, OCH2CH2OMe, 
OCH2CH2OEt, 

OCH2CH2OPr-n, OCH2CH2OPr-i, CHOMe, 
CH2OEt, 

CH2OPr-n, CHOPr-i, CH2OBu-n, CHOBu-s, 
CH2OBu-i, 

CH2OBu-t, COMe, COEt, COPr-n, COPr-i, 
COBu-n, CO2Bu-s, CO2Bu-i, CO2Bu-t, CO2H, 

R3: Br (provided X=I or N2+BF4-) 
I(provided X-N2+BF4-), NO, CN, F, Cl, S.Me, 
SEt, SOMe, SOEt, CF, 

R:Br (provided Xs or N2+BF4-) 
I (provided X=N2+BF4-), NO, CN, F, Cl, Me, 
Et, n-Pri-Pr, OMe, OEt, OPT-n, OPr-i, OBu-n, 
OBu-s, OBu-i, O.Bu-t, OH, OCH2CH2OMe, 
OCH2CH2O Et, 

OCH2CH2OPr-n, 
CHOEt, 

CH2OPr-n, CH2OPr-i, CH2OBu-n, CHOBu-s, 
CH2OBu-i, 

CH2O.Bu-t, COMe, CO2Et, COPr-n, CO2Pr-i, 
CO2Bu-n, 

CO2Bu-s, 
CO2Bu-i, CO2Bu-t, COH 

The substituents A and B of the 5-hydroxypyrazole of 
the formula II include, for example, the following sub 
stituents: 
A: Me, Et, N-Pr, i-Pr, CH2CH=CH2, CH2CCH 
B: H, Me 
The 5-hydroxypyrazole of the formula II is a tauto 

mer of a 5-pyrazolone of the following formula II': 

OCH2CH2OPr-i, CHOMe, 

B (II') 

wherein A and B are as defined above, and it may be 
represented by either structural formula: 
Now, the process for producing a substituted benzene 

of the formula I" as the compound of the present inven 
tion, will be described in detail. 

Namely, the substituted benzene of the formula I can 
be prepared, for example, by any one of the following 
reaction schemes: 

R R4 Rl R4 (1) 

Br? R. As Br R 

R R4 (2) 

-y- R NaNO2 
re G Cure 
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-continued 
R1 R 

B R3 5 

R R4 (3) 

NNO O NU 3. NH R Hos -Kle 

1 4 R R s 

R 

R R4 (4) 20 

NH 3 NaNO2 R. HBF-io Ge. 
25 

R R4 

BFN R3 
30 

0. 

35 
R1 R 

NaNO2 HBF4 3. NH R Heio lose 
40 

R R4 

3. BFN. R 45 

R R4 R1 R4 (5) 

oxidizing 50 
X scHs - Rents x SOCH3 

In the above formulas, R1, R, Rand X are as defined 
above. 

Reaction scheme (1) represents a reaction for prepar 
ing a substituted bromobenzene from a substituted ben 
zene and bromine. 

Bromine is used preferably in an amount of from 1.0 
to 1.5 mols per mol of the substituted benzene. As a 
catalyst, an ion-reaction accelerator such as iron-iodine 
may be employed. 
The solvent may be any solvent so long as it is inert 

to the reaction. For example, chloroform, carbon tetra 
chloride or acetic acid may be mentioned. 
The reaction temperature is usually from -20° C. to 

the refluxing temperature of the solvent, preferably 
from room temperature to 80 C. 

55 
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The reaction is usually completed in 30 minutes to 24 

hours. 5 * : 
Generally, the reaction of the reaction scheme (1) 

readily proceeds when the substituent R is an electron 
donative group such as a methyl mercapto group. 
The reaction scheme (2) represents a reaction for 

preparing a substituted bronobenzene wherein a substi 
tuted aniline is diazotized with sodium nitrite in hydro 
bromic acid to obtain a substituted benzene diazonium 
salt, which is then decomposed in hydrobromic acid 
containing copper bromide. 
Sodium nitrite is used preferably in an amount of 

from 1.0 to 1.5 mols per mol of the substituted aniline. 
Hydrobromic acid may be at least 3.0 mols per mol of 
the substituted aniline. 
Copper bromide is required to be from 0.01 to 2.0 

mols per mol of the substituted aniline. 
The diazotization reaction is conducted usually at a 

temperature of from -30 to 50' C., preferably from 
-20' C. to room temperature and is usually completed 
in 10 minutes to 5 hour. 
The diazonium-decomposition reaction is accom 

plished usually in 10 minutes to 3 hours at a temperature 
of from room temperature to the refluxing temperature 
of hydrobromic acid. 

Reaction scheme (3) represents a reaction for prepar 
ing a substituted iodobenzene, wherein a substituted 
aniline is diazotized with sodium nitrite in hydrochloric 
acid to obtain a substituted benzene diazonium salt, 
which is then decomposed in an aqueous potassium 
iodide solution. 
Sodium nitrite is used preferably in an amount of 

from 1.0 to 1.5 mois per mol of the substituted aniline. 
Hydrochloric acid may be at least 2.0 mols per mol of 
the substituted aniline. 

Potassium iodide is required to be from 1.0 to 1.5. 
mols per mol of the substituted aniline. 
The diazotization reaction is conducted usually from 

-50' to 50 C., preferably from -20° C. to room tem 
perature and is completed usually in 10 minutes to 5 
hours. - 

The diazonium-decomposition reaction is completed 
usually in 10 minutes to 1 hour at a temperature of from 
room temperature to 100' C. 
The reaction scheme (4) represents a reaction for 

preparing a substituted benzene diazonium tetrafluoro 
borate, wherein a substituted aniline is diazotized with 
sodium nitrite in tetrafluoroboric acid. 
Sodium nitrite is used preferably in an amount of 

from 1.0 to 1.5 mois per mol of the substituted aniline, 
and tetrafluoroboric acid may be at least 2.0 mols per 
mol of the substituted aniline. 
The reaction is conducted usually from -.50' to 50 

C., preferably from -20' C. to room temperature and is 
completed usually in 10 minutes to 1 hour. 

It is also possible to prepare a substituted benzene 
diazonium tetrafluoroborate by diazotizing a substituted 
aniline in at least two equivalents of hydrochloric acid 
instead of tetrafluoroboric acid, to obtain a substituted 
benzene diazonium salt solution, and then at least an 
equivalent of tetrafluoroboric acid is added to the diazo 
nium salt solution. 

Reaction scheme (5) represents a reaction for prepar 
ing a substituted methanesulfonylbenzene by oxidizing a 
substituted methylmercaptobenzene. As the oxidizing 
agent, m-chloroperbenzoic acid, hydrogen peroxide 
acetic acid and sodium hypochlorite may, for example, 
be mentioned. 
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The oxidizing agent is required in an amount of at 
least 2.0 equivalent to the substituted methylmercapto 
benzene. 
The solvent may be any solvent so long as it is inert 

to the reaction. The reaction may be conducted in the 
absence of a solvent. 
The reaction is completed usually in 30 minutes to 24 

hours at a temperature of from -20' to 120' C. 
Now, the process for the producing the 4-benzoyl-5- 

hydroxypyrazole of the formula III will be described in 
detail. 
The substituted benzene of the formula I (including 

the substituted benzene of the formula) is used usually 
from 0.1 to 10 mols, preferably from 0.3 to 5 mols, per 
mol of the 5-hydroxypyrazole. 
Carbon monoxide may be pure gas. However, it may 

not necessarily be highly pure and may be a gas mixture 
diluted with an inert gas such as nitrogen gas or carbon 
dioxide gas. 
The amount of carbon monoxide may be at least one 

mol per mol of the substituted benzene of the formula I. 
The pressure of carbon monoxide is usually from 

atmospheric pressure to 150 kg/cm, preferably atmo 
spheric pressure to 100 kg/cm2. The catalyst of Group 
VIII of the Periodic Table to be used in the process of 
the present invention, may be a simple substance of 
metal such as cobalt, palladium, platinum, rhodium, 
ruthenium, iridium or osmium. Such a metal may be 
used alone or may be used as supported on a carrier 
such as graphite, silica gel, alumina, silica-alumina or 
molecular sieve. 

Further, their metal salts such as acetates, carbonates, 
nitrates, chlorides and bromides may be employed. For 
example, cobalt acetate, palladium acetate, cobalt car 
bonate, palladium chloride, cobalt chloride and ruthe 
nium bromide may be mentioned. 

Further, their metal complexes may be mentioned. 
As the ligand of such a metal complex, there may be 

mentioned, for example, triphenylphosphine, tri-o-tolyl 
phosphine, tri-m-tolylphosphine, tri-p-tolylphosphine, 
1,2-bis(diphenylphosphino)butane, tri-n-butylphos 
phine, triethylphosphine, benzonitrile or carbon monox 
ide. Specific examples of the metal complexes include, 
for example, 

PdCl2(P(o-Me-Ph)32, PdCl2P(m-Me-Ph)32, 
PdCl2P(p-Me-Ph)32, PdCl2(PMe3)2.HCo(CO)4, 
Co(CO)8, PdCl2(PPh3)2, PdBr2(PPh3)2, Pd(PPh3)4, 
PdCl2(P(Ph)2CH2CH2P(Ph)2), PdCl2(PhCN), 
Pd(CO)(PPh3)3, RhCl(PPh3)3, RhCl(CO)(PPh3)2 
Pt(CO)2(PPh3)2, HRu(CO)12 and Ru3(CO)12. 
In some cases, the ligand may be added to the reac 

tion system in an amount in excess of the amount re 
quired for forming a metal complex. 
The catalyst of Group VIII of the Periodic Table is 

used usually in an amount of from 0.0001 to 150 g atom, 
preferably from 0.001 to 100 g aton as metal per mol of 
the substituted benzene of the formula I. 
The base to be used together with the catalyst may be 

an amine such as triethylamine, tri-n-butylamine, pyri 
dine, dimethylaniline or tetramethylurea, an organic 
carboxylate such as sodium acetate or potassium propi 
onate, or an inorganic base such as sodium carbonate, 
potassium carbonate, sodium hydrogencarbonate, cal 
cium oxide, sodium hydroxide, potassium hydroxide or 
calcium hydroxide. The base is used usually in an 
amount of from 0.1 to 100 mols, preferably from 1.0 to 
30 mols per mol of the substituted benzene of the for 
mula I. 
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The reaction may be conducted in an inert solvent or 
in the absence of a solvent. 
The solvent may be an ether such as diethyl ether, 

diethylene glycol dimethyl ether, tetrahydrofuran or 
dioxane, an aromatic hydrocarbon such as benzene, 
toluene, xylene, nitrobenzene or chlorobenzene, a ni 
trile such as acetonitrile or benzonitrile, N,N-dime 
thylacetamide, N,N-dimethylformamide, N-methylpyr 
rolidone, dimethylsulfoxide or hexamethylphosphora 
nide. 
The reaction temperature is usually from room tem 

perature to 250 C., preferably from 80' to 200' C. 
The reaction time is usually from 0.5 to 300 hours, 

preferably from 1 to 70 hours. 
Now, the preparation of the substituted benzene of 

the formula I is described in detail with reference to 
Examples. However, it should be understood that the 
present invention is by no means restricted by these 
specific Examples. 

EXAMPLE - 

Preparation of 2,4-dichloro-3-methylbromobenzene 
To a solution of 48.8 g (0.3 mol) of 2,6-dichlorotol 

uene in 60 ml of carbon tetrachloride, 0.7 g of iron 
powder and 0.1 g of iodine were added. Then, 52.8 g. 
(0.33 mol) of bromine was dropwise added thereto at 
room temperature while maintaining the reaction tem 
perature at a level of from 22 to 25 C. After comple 
tion of the dropwise addition, the reaction was contin 
ued at the same temperature until generation of hydro 
gen bromide ceased. 

After the reaction, the reaction solution was added to 
300 ml of ice water and extracted with 300 ml of 1,2- 
dichloroethane. 
The organic layer was separated and washed sequen 

tially with water, a saturated sodium hydrogen sulfite 
aqueous solution, water and a saturated sodium chloride 
aqueous solution. Then, the solvent was distilled off 
under reduced pressure to obtain 71.9 g (yield: 99.5%) 
of desired 2,4-dichloro-3-methylbronobenzene. 

Melting point: 32-33' C. 
EXAMPLE 1-2 

Preparation of 
4-bromo-3-chloro-2-methoxycarbonylohenyl methyl 

sulfone 

(1) 3-Chloro-2-methylphenyl methyl sulfide 
To a solution of 161 g (1 mol) of 2,6-dichlorotoluene 

in 700 ml of hexamethylphosphoramide, 105 g (1.5 mol) 
of sodium methanethiolate was added, and the mixture 
was reacted at 100' C. for 30 minutes. 

After the reaction, the reaction solution was returned 
to room temperature, and 35.5 g (0.25 mol) of methyl 
iodide was added thereto and stirred. Further, l l of 
water was added thereto, and the mixture was extracted 
three times with 500 ml of diethyl ether. 
The ether layer was washed twice with water and 

dried over anhydrous sodium sulfate. Then, the solvent 
was distilled off under reduced pressure. 
Then, distillation under reduced pressure was con 

ducted to obtain 132.8 g (yield: 77%) of the desired 
product. 

Boiling point: 107-110' C./10 mmHg. 
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(2) 4-Bromo-3-chloro-2-methylphenyl methylsulfide 
34.5 g (0.2 mol) of 3-chloro-2 methylphenyl methyl 

sulfide was dissolved in 50 ml of carbon tetrachloride, 
and 0.5g of iron powder and 0.1 g of iodine were added 
thereto. Then, 35.2 g (0.22 mol) of bromine was drop 
wise added at a reaction temperature of 30' C. Thereaf. 
ter, the reaction was continued at the same temperature 
until generation of hydrogen bromide ceased. 
Then, the same treatment as in Example 1-1 was con 

ducted, followed by distillation under reduced pressure 
to obtain 47.8 g (yield: 95%) of the desired product. 

Boiling point: 104.5'-106" C/0.04 mmHg. 
(3) 4-Bromo-3-chloro-2-methylphenyl methyl sulfone 
To 23.6 g (0.09 mol) of 4-bromo-3-chloro-2-methyl 

phenyl methyl sulfide, 50 ml of a 35% hydrogen perox 
ide aqueous solution and 50 ml of acetic acid were 
added, and the mixture was reacted at 80' C. for 4 
hours. 
After the reaction, the reaction solution was added to 

300 ml ice water. Precipitated crystals were collected 
by filtration, then washed with water and dried to ob 
tain 25.5 g (yield: 100%) of the desired product. 

Melting point: 144'-145 C. 
(4) 3-Bromo-2-chloro-6-methanesulfonylbenzoic acid 
10.0 g (35 mmol) of 4-bromo-3-chloro-2-methylphe 

nyl methylsulfone was added to 150 ml of acetic acid to 
obtain a uniform solution at 80' C. Thereto, 31.6 g (0.2 
mol) of potassium permanganate was portionwise added 
to maintain the reaction temperature at a level of not 
higher than 85' C., and the reaction was conducted. 
From the reaction solution, acetic acid was distilled 

off under reduced pressure. Then, 200 ml of a 5% potas 
sium hydroxide aqueous solution was added, and insolu 
ble substances were separated by filtration. To the aque 
ous solution thus obtained, concentrated hydrochloric 
acid was added to adjust the pH to a level of not higher 
than 1, and water was distilled off under reduced pres 
sure. To the residue, ethyl acetate was added, and insol 
uble salts were separated by filtration. Then, the solvent 
was distilled off under reduced pressure to obtain 3.7g 
of the desired product. 

Characteristics: glassy solid 
1H NMR (e, ppm, CDCl3-DMSO-ds): 
3.22(3H, s), 7.9(2H, A-Bq), 8.73(1H,s) 

(5) Methyl 
3-bromo-2-chloro-6-methanesulfonylbenzoate 

To 3.7 g of 3-bromo-2-chloro-6-methanesulfonylben 
zoic acid, 10 ml of thionyl chloride and 0.1 g of N,N- 
dimethylformamide were added, and the mixture was 
reacted for 2 hours at the refluxing temperature. Then, 
toluene was added thereto, and excess thionylchloride 
was distilled off. 
The reaction solution was returned to room tempera 

ture, and 30 ml of methanol was gradually added 
thereto. The mixture was reacted for 3 hours under 
stirring, and then methanol was distilled off. 
The residue was dissolved in ethyl acetate and 

washed sequentially with water and a saturated sodium 
chloride aqueous solution. Then, the solvent was dis 
tilled off to obtain 3.72 g of the desired product. 

Melting point: 67-69" C. 

O 
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Example 1-3 
Preparation of 

4-bromo-3-chloro-2-methoxymethylphenyl methyl 
sulfone 

(1) 4-Bromo-2-bromomethyl-3-chlorophenyl methyl 
sulfone 

A solution comprising 50.0 g of 4-bromo-3-chloro-2- 
methyl phenyl methylsulfone and 500 g of carbon tetra 
chloride, was refluxed under heating, and 37.0 g of 
bromine was dropwise added while irradiating white 
light. 

After completion of the dropwise addition, refluxing 
was continued under heating for further 3 hours while 
irradiating white light. The reaction mixture was left to 
cool, and then chloroform was added thereto. The or 
ganic layer was separated and washed sequentially with 
a aqueous sodium hydrogensulfite solution and water. 
The organic layer was dried over sodium sulfate, and 
the solvent was distilled off under reduced pressure to 
obtain 63.5g of the desired product. 
(2) 4-Bromo-3-chloro-2-methoxymethylchenyl methyl 

sulfone 

To a suspension comprising 8.5 g of 4-bromo-2- 
bronomethyl-3-chlorophenyl methyl sulfone and 100 
ml of methanol, 1.5g of sodium methoxide (95%) was 
added under cooling with ice, and then the mixture was 
stirred at room temperature overnight. 
The reaction solution was concentrated, and water 

was added thereto. The mixture was extracted with 
chloroform. The extract was washed sequentially with 
dilute hydrochloric acid and water and dried over so 
dium sulfate. Then, the solvent was distilled off under 
reduced pressure to obtain 7.2 g of the desired product. 

EXAMPLE 1-4 

Preparation of 
3'-iodo-6'-methanesulfonyl-2'-methylbenzyl methyl 

ether 

(1) 2-Methyl-3-nitrobenzyl alcohol 
39.0 g (0.2 mol) of methyl 2-methyl-3-nitrobenzoate 

was dissolved in 600 ml of tert-butanol. Then, 19.0 g of 
sodium borohydride was added thereto, and 150 ml of 
methanol was further dropwise added over a period of 
one hour at the refluxing temperature. Further, reflux 
ing was continued for one hour to complete the reac 
tion. 
The reaction mixture was left to cool, and water was 

added thereto. The solvent was distilled off under re 
duced pressure. 
To the residue, water and chloroform were added. 

The organic layer was separated and dried over anhy 
drous sodium sulfate. Further, the solvent was distilled 
off to obtain 30.7 g of 2-methyl-3-nitrobenzyl alcohol. 
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(2) 2-Methyl-3-nitrobenzyl methyl ether 30.1 g (0.18 
mol) of 2-methyl-3-nitrobenzyl alcohol obtained above, 
was dissolved in 200 ml of benzene. Then, 0.2 g of 
tetra-n-butylammonium bromide and a 50% aqueous 
solution containing 20.1 g of sodium hydroxide were 
sequentially added thereto. Then, 27.2 g of dimethyl 

sulfate was dropwise added thereto at room 
temperature, and the mixture was further stirred for 3 

hours for reaction. 

To the reaction solution, water was added. The or 
ganic layer were separated and washed sequentially 
with water, a 2% hydrochloric acid aqueous solution, 
water and a saturated sodium chloride aqueous solution. 

O 

Then, the solvent was distilled off to obtain 30.9 g of 15 
2-methyl-3-nitrobenzyl methyl ether. Oily substance. 

(3) 3-Methoxymethyl-2-methylaniline 
To 30.7 g (0.17 mol) of the above 2-methyl-3-nitro 

benzyl methyl ether, 200 ml of methanol was added and 
dissolved. Then, 92 ml of concentrated hydrochloric 
acid was gradually added. Then, 30.4 g of iron powder 
was gradually added so that the reaction temperature 
became not higher than 60' C., and the reaction was 
continued for further one hour. 
To the reaction solution, 300 ml of water was added, 

and sodium hydroxide was added until the solution 
became at least pH 8. 
To the slurry thereby obtained, chloroform was 

added and thoroughly stirred. Then, solid was sepa 
rated by filtration. From the filtrate, the organic layer 

25 

30 

was separated. This organic layer was washed sequen 
tially with water and a saturated sodium chloride aque 
ous solution, and then dried over anhydrous sodium 
sulfate. Further, the solvent was distilled off under re 
duced pressure to obtain 23.1 g of 3-methoxymethyl-2- 
methylaniline. Oily substance. 

(4) 3-Methoxymethyl-2-methyl-4-thiocyanoaniline 
22.6 g (0.15 mol) of 3-methoxymethyl-2-methylani 

line was dissolved in 300 ml of methanol, and then 36.5 
g of sodium thiocyanate was added to obtain a uniform 
solution. This solution was cooled to 0 C., and a solu 
tion of 25.2 g of bromine in 100 ml of sodium bromide 
saturated methanol, was dropwise added thereto so that 
the reaction temperature did not exceed 5' C. After the 
dropwise addition, stirring was continued for one hour 
at a temperature of not higher than 5' C. and further at 
room temperature for one hour to complete the reac 
tion. 
The reaction solution was added to 1 1 of water and 

neutralized with a 5% sodium carbonate aqueous solu 
tion. Chloroform was added thereto, and the oil compo 
nent was extracted. The chloroform layer was washed 
with water and a saturated sodium chloride aqueous 
solution and dried over anhydrous sodium sulfate. The 
solvent was distilled off under reduced pressure to ob 
tain 29.6 g of the desired product. 

(5) 3-Methoxymethyl-2-methyl-4-methylthioaniline 
29.1 g (0.14 mol) of 3-methoxymethyl-2-methyl-4-thi 

ocyanoaniline was dissolved in 200 ml of ethanol and 
nixed with an aqueous solution comprising 33.6 g of 
sodium sulfide nonahydrate and 100 ml of water at 
room temperature, 
Then, 21.9 g of methyl iodide was dropwise added 

thereto, and the mixture was reacted at room tempera 
ture for 3 hours. 

45 
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After completion of the reaction, the solvent was 

distilled off under reduced pressure, and the residue was 
concentrated. Water and chloroform were added 
thereto, and the organic layer was separated. The or 
ganic layer thus obtained was washed sequentially with 
water and a saturated sodium chloride aqueous solution, 
and then dried over anhydrous sodium sulfate. The 
solvent was distilled off under reduced pressure to ob 
tain 25.6 g of the desired product. Oily substance. 
(6) 3'-Iodo-2'-methyl-6-methylthiobenzyl methyl ether 
To 25.6 g (0.13 mol) of 3-methoxymethyl-2-methyl-4- 

methylthioaniline, 100 ml of water and 33 ml of concen 
trated hydrochloric acid were added to obtain an ani 
line hydrochloride. Then, this solution was cooled to O' 
C. and a solution of 9.3 g of sodium nitrite in 30 ml of 
water, was dropwise added so that the reaction temper 
ature did not exceed 5' C. After completion of the drop 
wise addition, the stirring was continued for further 30 
minutes to complete the diazotization. 
A solution of 33 g of potassium iodide in 100 ml of 

water, was heated to 70'C, and the aqueous solution of 
the diazonium salt obtained above was gradually added 
and decomposed. The reaction solution was stirred at 
70' C. for further one hour and then left to cool. The oil 
component was extracted with benzene. The benzene 
layer was washed sequentially with water, a saturated 
sodium hydrogensulfite aqueous solution, water and a 
saturated sodium chloride aqueous solution. Then, the 
solvent was distilled off under reduced pressure, and the 
residue was purified by column chromatography (elu 
ent: benzene) to obtain 30.0 g of the desired product. 

Melting point: 560-59.0 C. 
(7) 3'-lodo-6-'-methanesulfonyl-2'-methylbenzyl methyl 

ether 

To 3.08 g of 3'-iodo-2'-methyl-6-methylthiobenzyl 
methyl ether, 10 ml of acetic acid and 10 ml of a 35% 
hydrogen peroxide aqueous solution were added, and 
the mixture was reacted at 60' C. for 5 hours. 
The reaction mixture was left to cool, and then 100 

ml of water was added to the reaction solution. The 
mixture was extracted twice with ethyl acetate. The 
ethyl acetate layer was washed sequentially with a satu 
rated sodium hydrogencarbonate aqueous solution, 
water and a saturated sodium chloride aqueous solution, 
and then dried over anhydrous sodium sulfate. The 
solvent was then distilled off under reduced pressure. 
The residue thereby obtained was purified by silica gel 
column chromatography (eluent: chloroform/ethyl 
acetate= 19/1) to obtain 3.05 g of the desired product. 

Melting point: 77-78 C. 
EXAMPLE 1-5 

Preparation of methyl 
3-iodo-6-methanesulfonyl-2-methyl benzoate 

(1Methyl 3-amino-2-methylbenzoate 
40 g of methyl 2-methyl-3-nitrobenzoate was dis 

solved in 120 ml of methanol, and 157 g of concentrated 
hydrochloric acid was added thereto. Then, while 
maintaining the mixture at the temperature of not 
higher than 60" C., 36.8g of iron powder was gradually 
added in small portions. The mixture was stirred at 
room temperature for 4 hours and then put into l l of ice 
water. The mixture was neutralized with sodium car 
bonate and extracted with chloroform (insolubles were 
removed by filtration in this process). The extract was 
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washed with a saturated sodium chloride aqueous solu 
tion and dried over anhydrous sodium sulfate. The sol 
vent was distilled off to obtain 27.8 g of the desired 
product. Oily substance. 

(2) Methyl 3-amino-2-methyl-6-thiocyanobenzoate 
A solution comprising 27.7 g of methyl 3-amino-2- 

methylbenzoate, 41.5g of sodium thiocyanate and 250 
ml of methanol, was maintained at a temperature of not 
higher than O' C., and a solution comprising 100 ml of a 
sodium bromide-saturated methanol and 28.1 g of bro 
mine was gradually dropwise added thereto. The mix 
ture was stirred at room temperature for 3 hours and 
then put into 1 l of ice water. The mixture was neutral 
ized with sodium carbonate and extracted with chloro 
form. The extract was washed with a saturated sodium 
chloride aqueous solution and dried over anhydrous 
sodium sulfate. The solvent was distilled off to obtain 
34.0 g of the desired product. Oily substance. 

(3) Methyl 3-amino-2-methyl-6-methylthiobenzoate 
To a solution comprising 39.5 g of sodium sulfide 

nonahydrate and 110 ml of water, a solution comprising 
32.9 g of methyl 3-amino-2-methyl-6-thiocyanobenzo 
ate and 300 ml of ethanol, was dropwise added. The 
mixture was stirred at room temperature for 1.5 hours, 
and then 24 g of methyl iodide was dropwise added 
thereto under cooling with ice. The mixture was stirred 
at room temperature for 2 hours and then concentrated 
under reduced pressure. A saturated sodium chloride 
aqueous solution was added thereto, and the mixture 
was extracted with chloroform. The chloroform layer 
was dried over anhydrous sodium sulfate, and then the 
solvent was distilled off to obtain 30.1 g of the desired 
product. Oily substance. 

(4) Methyl 3-iodo-2-methyl-6-methylthiobenzoate 
28 g of methyl 3-amino-2-methyl-6-methylthiobenzo 

ate was stirred in 150 ml of concentrated hydrochloric 
acid at room temperature for 2 hours to obtain its hy 
drochloride. Then, while maintaining the temperature 
at a level of not higher than 0° C., a solution comprising 
11.9 g of sodium nitrite and 20 ml of water, was drop 
wise added to obtain a diazonium salt solution. A solu 
tion comprising 28.4 g of potassium iodide and 90 ml of 
water, was maintained at 80 C., and the diazonium salt 
solution was dropwise added thereto. After completion 
of the dropwise addition, the mixture was stirred at 80 
C. for 15 minutes and then left to cool. Water was added 
thereto, and the mixture was extracted with chloro 
form. The extract was washed with an aqueous sodium 
hydrogensulfite solution and water and then dried over 
anhydrous sodium sulfate. The solvent was distilled off 
to obtain 40 g of a crude of the desired product. The 
crude was purified by silica gel chromatography (devel 
oped with benzene) to obtain 36.0 g of the desired prod 
uct. Oily substance. 

(5) 
3-iodo-4-methanesulfonyl-2-methanesulfonyl-2-methyl 

benzoic acid 

The desired product was prepared in accordance 
with Example 1-4-(7), Melting point: 66'-67 C. 
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EXAMPLE -6 

Preparation of methyl 
3-bromo-2-methyl-6-methylthiobenzoate 

16.1 g of methyl 3-amino-2-methyl-6-methylthioben 
zoate was stirred in 150 ml of hydrobromic acid (48%) 
to obtain its hydrobromide. While maintaining the tem 
perature at a level of not higher than O'C., a solution 
comprising 7.2 g of sodium nitrite and 20 ml of water, 
was dropwise added to obtain a diazonium salt solution. 
A solution comprising 6.0 g of cuprous bromide and 

7.7 g of hydrobromic acid (48%) was refluxed under 
heating, and the diazonium salt solution was dropwise 
added thereto. After completion of the dropwise addi 
tion, the mixture was refluxed under heating for further 
one hour and then left to cool. Ice water was added 
thereto, and the mixture was extracted with chloro 
form. The extract was washed with an aqueous sodium 
hydrogen sulfite solution and water, and then dried 
over anhydrous sodium sulfate. The solvent was dis 
tilled off to obtain 19.2 g of a crude of the desired prod 
uct. The crude was purified by silica gel column chro 
matography (eluent; benzene) to obtain 17.1 g of the 
purified desired product. Oily substance. 

EXAMPLE 1-7 

Preparation of methyl 
2-chloro-3-iodo-6-methylthiobenzoate 

The desired product was prepared in the same man 
ner as in Example 1-5. Oily substance. 

EXAMPLE 1-8 
Preparation of 

4-bromo-3-chloro-2-isoprocoxymethylphenyl methyl 
sulfone 

To a suspension comprising 20.0 g of 4-bromo-2- 
bromonethyl-3-chlorophenyl methyl sulfone and 200 
ml of isopropanol, 100 ml of an isopropanol solution of 
sodium isopropoxide (prepared from 1.4 g of metal 
sodium) was added at room temperature, and the mix 
ture was stirred overnight. The post treatment was 
conducted in the same manner as in Example 1-3-(2) to 
obtain 18.4 of the desired product. 

Melting point: 87-91' C. 
In Table 1, the physical properties of the substituted 

benzenes of the formula I will be given. 
TABLE 
R R2 

R 

Comp 
No. X R. R2 R m.p. (C.) 

CN H SMe 189-194 
2 OMe H SMe Oily 
3 I NO H CF Oily 
4. Bir C COMe SOMe 6-69 
s Br C COH SOMie Oily 
s C. COMe SMe Oily 
7 C. COH SM SS-59 
8 C COPr-i SM Oily 
9 Sir Me COMe SMe Oily 
O Br Me COH SMe 98 03 

Br Me COPr-i SMe Oily 
12 Me COMe SMe Oily 
13 Me COMe SOMe 66-67 
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TABLE ll-continued 

R R2 

X R 

Comp, 
No. X R R2 R m.p. (C.) 

Me COEt SMe Oily 
s Me COPr-i SMe Oily 
6 Me CO2CHCHOMe SMe Oily 
7 I Me COCHCHCl SMe Oily 

OMe COMe SMe - 80 
19 or C. CHOMe SOMe 2-4 
O C CHOMe SM Sass 

2. Me CHOMe SOMe 77-78 
22 Me CHOMe SMe 6.59 
23 Me CHOEt SMe Oily 
24 Me CHOPr-i SMe Oily 
23 OMe CHOMe SMe Oily 
26 Me CHMeOMe SMe Oily 
27 Me CMOE SMe Oily 
28 Me CHEOM SM Oily 
29 Me OMe SMe Oily 
30 C C SM Oily 
3. Me NO; SMe bp. 135-145 C/ 

0.1 mmHg 
32 Bt C Me SOMe 44-45 
3 Bir C Me SMe bp. 102-105 C/ 

0.03 mmHg 
34 C. CN C 39-144 
3S Bir C Me C Oily 
36 Bir C CHOPr-i SOMe 8-9 

Now, the process for producing the 4-benzoyl-5- 
hydroxypyrazole of the formula III derived from the 
substituted benzene of the formula I, will be described 
with reference to Examples. However, it should be 
understood that the present invention is by no means 
restricted by such specific Examples. 

EXAMPLE 2-1 

Preparation of 
1-ethyl-5-hydroxy-4-(3-methoxymethyl-2-methyl-4- 

methylthiobenzoyl)pyrazole 
2.0 g of 3-methoxymethyl-2-methyl-4-methylthioi 

odobenzene, 1.46 g of 1-ethyl-5-hydroxypyrazole, 0.65 
g of triethylamine, 4.04 g of anhydrous potassium car-. 
bonate, 0.28 g of dichloro(bistriphenylphosphine)pal 
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ladium and 50 ml of 1,4-dioxane were charged into a 100 
ml of Hastelloy autoclave equipped with a rotary stir 
rer, and the interior of autoclave was substituted with 
carbon monoxide, then, carbon monoxide was injected 
under a pressure of 10 kg/cm2. Then, the temperature 
was gradually raised under stirring, and the reaction 
was continued at 140 C. for 8 hours. The reaction 
mixture was left to cool, and then unreacted carbon 
monoxide was purged. The reaction solution was taken 
out, and the solvent was distilled off under reduced 
pressure. Then, water and chloroforin were added, and 
the mixture was subjected to liquid separation. The 
aqueous layer was washed with chloroform, and insolu 
ble substances were separated by filtration. Concen 
trated hydrochloric acid was added to bring the pH to 
a level of not higher than 1. Then, chloroform was 
added thereto, and the mixture was extracted twice. 
The organic layer was washed with a saturated sodium 
chloride aqueous solution and dried over anhydrous 
sodium sulfate. Then, the solvent was distilled off under 
reduced pressure to obtain 1.75 g of a crude of the de 
sired product (yield: 84%). Oily substance. 

EXAMPLE 2-2 

Preparation of 
4-(2-chloro-4-methanesulfonyl-3-methylbenzoyl)-1- 

ethyl-5-hydroxypyrazole 
1.42 g of 2-chloro-4-methanesulfonyl-3-methyl 

bromobenzene, 2.24 g of 1-ethyl-5-hydroxypyrazole, 10 
ml of triethylamine, 0.175 g of dichloro(bistriphenyl 
phosphine)palladium and 50 ml of dry 1,4-dioxane were 
charged into a 100 ml stainless steel autoclave equipped 
with a rotary stirrer, and the interior of the autoclave 
was substituted by carbon monoxide. Then, carbon 
monoxide was injected under a pressure of 20 kg/cm2, 
Then, the reaction temperature was raised to 150' C. 
under stirring, and the reaction was continued for 9 
hours. The reaction mixture was left to cool and treated 
in the same manner as in Example 2-1 to obtain 0.60 g 
of the desired product (yield: 43%). 

Melting point: 225-227 C. 
In the following Tables 2 to 5, Examples of the pres 

ent invention under various conditions will be given. 
Further, the physical properties of the 4-benzoyl-5- 

hydroxypyrazoles of the formula III will be given in 
Table 6. 

TABLE 2 
C Me 

CO, PdCl2(PPh3)2 
Bf so;Me + N. Base, solvent 

N OH 

l, 1-1 
I-1 

Solvent 

C Me 

CO SOMe 

N NN - 
Et 

(II-1) 

CO pressure Conversion isolated yield 
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TABLE 2-continued 
Ex, No. (50 ml) Base (mino) (kg/cm) Temp. ("C.) Time (hr) (%) (%) 

2-3 dioxane EtN(72) SO 50 4. OO O 
2-4 dioxane Et3N(72) SO 20 O O SS 
Z-S dioxane Et3N(72) 50 00 18 29 
2-6 dioxane EtsN(20) 20 SO 7 OO 62 

KCO3(10) 
2. dioxane Etn(20) s SO 7.5 OO so 

KCO3(10) 
2-8 CHCN Etn(72) 100 OO 14 OO 8s 
2-9 HMPA Et3N(72) OO 00 3. 100 Om 
-O MPA EtN(5.5) 100 OO 2. 100 a 

2-11 methyl-2- EtsN(72) OO CO o a 
pyrrollidone 

Sino of -1, 20 root of - and 0.2s anol of PdCPPh3 were used. 
the conversion and the isolated yield were calculated base or -1. 

TABLE 3 
C. Me 20 TABLE 4-continued 

C CHOMe 

r SOMe 
CO SOMe 

l-l 25 
N 

s CO, OH 
PdCl(PPh3)2 Et 

N Et3N, .3 
NN OH CH3CN 30 III.3) 
M E. Time Conversion isolated yield 

e No. X Chr) (%) (%) 
El-2) 2-14 Br 24 97 68 

C Me -15 s OO - 

35 1-1; 5 nmol, I-2: 20 minol, PdCl2(PPh3): 0.25 nmol, EtsN: 72 nmol, CH3CN: 30 
ni. 
Co pressure: 100 kg/cm, Reaction temp.: 100' C. 

B CO SOMe Base of -2. 

N NN I O 40 TABLES 
R2 COOMe 

Me 

Il-2) 
X SOMe -- 

Ex. Tine Conversion Isolated yield 
No. B Chr) (%) (%) 
2-12 H 8 O 42 I-3) 
2-3 Me 35 30 

: is minol, 1-2: 20 minol, PdCl(PPh3): 0.25 minol, EtsN: 72 minol, CCN: so PdCl2(PPh3) 
Co pressure: 100 kg/can, Reaction temp.: 100 C. 50 N EN, G 
based or 1. N N O CH3CN 

l TABLE 4 t 
C CHOMe (Il-1) 

S5 R2 COOMe 

X SOMe + 

CO SOMe 
-2 1-2) 60 

CO, NN OH 
PdCl2(PPh3) 

N Et3N, G Et 
a. oH CH3CN (Il-4) 

Et 65 Ex. Solvent Time Conversion 
II- No. X R2 (50 ml) chr) (%) 

2-16 Bf C dioxane O 80 
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TABLE 5-continued 
2-17 I Me CH3CN s OO R R2 

I-3: 5 minol, Il-1:20 anno, PdCl(PPh3): 0.25 panol, El N: 72 nanol, CH3CN: 30 
. 
Pressure: 100 kg/cm, Reaction temp.: 100' C. s X R 

Based on-3, 

TABLE 6 selected from the group consisting of wherein: 
R R2 10 a) X is , R1 is CN, R2 is H and R is S.Me, 

O b) X is I, R is OMe, R2 is H and R3 is S.Me, 
W c) X is Br, R is C, R2 is COMe and R is SOMe, 

B C R d) X is Br, R is C, R2 is COH and R is SOMe, 
e) X is I, R1 is C, R2 is COMe and R is SMe, 

N 15 f) X is I, R is C, R2 is CoH and R is SMe, 
NN OH g) X is I, R is Cl, R2 is COPr-i and R is SMe, 

h) X is Br, R1 is Me, R2 is COMe and R is SMe, 
A. i). X is Br, R1 is Me, R2 CO2H and R is SMe, 

A B. R. R2 R3 in.p. (C) j) X is I, R is Me, R2 is COPr-i and R is SMe, 
20 k) X is I, R is Me, R2 is COMe and R is SMe, M M Oil g 

; ; 3:3: 3: ...; 2 ging, i-Pir H Me CHOMe SOMe Oily 1S is Me, 1S 2Et an S e, 

& 3. ;: n) X is I, R1 is Me, R2 is COPr-i and R3 is SMe, 
e e e ar w 

Et H. Me COMe SOMe 150-152 o). X is I, R1 is Me, R2 is CO2CH2CH2OMe and R3 is 
Me H. Me COEt some 17-is SMe, 
Et H. Me COEt SOMe -81 p) X is I, R1 is Me, R2 is CO2CH2CH2Cl and R3 is 
Me H. Me COPr-i SOMe 92.9 SMe, 
Et H Me COPr-i SOMe 125-128 q) X is I, R1 is OMe, R2 is COMe and R3 is SMe 
Me H. C. COM C 123-126 s t -- 

; : ; E E is : SSSESSM, e OEt Me y S. S 2 ea 

S3E 3. 3. t) X is I, R is Me, R2 is CHOMe and R3 is SOMe, 
e Me We 2 Me y u) X is I, R1 is Me, R2 is CHOMe and R3 is SMe, 

a gigg; gy; iii. 3.E.E; Me H. C. CHOMe SOMe 189-190 w) X is , K 1s Me, K as U2UT-1 an is S.Me, 
3 E. 3 : x)x is I, R is OMe, R2 is CHOMe and R3 is SMe, 

-r e Me aw 2 3 E. H. Me e SOMe 125-127 y) X s I, S. is Me, s CHMeOMe and s SMe, 
Me H Me CO2CH2CHOMe SOMe 114 - 117 z)xis I, R is Me, Riis CHMeOE and Ris SMe, 
Et H Me COCHCHOMe SOMe 122- 124 aa). X is I, R is Me, R2 is CHEtOMe and R is SMe, 

CH:SOM 3. ". 6 40 bb) X is I, Riis Me, R2 is OMe and R3 is SMe, 
e Me y cc) X is I, R is C1, R2 is Cl and R3 is SMe. Me H. C. COM SOMe 83-85 w 

8. 3: 4 - 6 is: s E. s is N S; -P H. C. COMe SOMe 138-140 ee) 1s Br, K is C, K4 is Me an is SUMe, 
o 3. 3. :- ft) X is Br, R1 is Cl, R2 is Me and R3 is S.Me, 

e T- Mie Y 2 3. -i y gig)X is Br, Riis C1, R2 is CHOPr-i and Ris SOMe. 
3. 3. : : 45 it A substituted benzene as defined in claim 1, 

Me H OMe CHOMe SOMe 154 - 157 wherein X is I, R is CN, R2 is H and R3 is SMe. 
Et H OM COMe SOMe 72-175 3. A substituted benzene as defined in claim 1, 
E. H. C. COMe C 6-10 wherein X is I, R is OMe, R2 is H and R is SMe. 

3. s 4. A substituted benzene as defined in claim, 1, 
Et H. C. CHOMe C O2- 104 wherein X is Br, R is Cl, R2 is COMe and R is 

E. E. S. E. E. 1 SOMe. e UMe y 5. A substituted benzene as defined in claim 1, 

S. g scue 3 wrk is C, R2 is E. R3 is SM Et OM COM M Oil substituted benzene ened in can , 
E SE 55 wherein X is I, R is Cl, R2 is COMe and R is SMe. 

t e OMe Me ily 7. A substituted benzene as defined in claim 1, 
S. 3: 3: Ei wherein X is I, R1 is C, R2 is CO2H and R is SMe. 

M OMe H SOMe 202-206 8. A substituted benzene as defined in claim 1, 
E. H. C. oPr. SOMe 149-15 60 wherein X is I, R is Cl, R2 is COPr-i and R3 is SMe. 
E. 2: 3. :: 9. A substituted benzene as defined in claim 1, 
Me H. C. OMe S is: wherein X is Br, R1 is Me, R2 is COMe and Ris SMe. 
E. H. Cl OMe SOMe 196-198 10. A substituted benzene as defined in claim 1, 
Et H Me OMe SOMe 157-159 wherein X is Br, R is Me, R2 is CO2H and R is SMe. 
Pr B Me OMe SOMe 35-137 65 

What is claimed is: 
1. A substituted benzene of the formula I': 

11. A substituted benzene as defined in claim 1, 
wherein X is Br, R is Me, R2 is CO2H and R3 is SMe, 

12. A substituted benzene as defined in claim 1, 
wherein X is I, R is Me, R2 is COMe and R is SMe. 
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13. A substituted benzene as defined in claim 1, 
wherein X is I, R1 is Me, R2 is COMe and Ris SOMe. 

14. A substituted benzene as defined in claim 1, 
wherein X is I, R is Me, R2 is CO2Et and R is SMe. 

15. A substituted benzene as defined in claim 1, 
wherein X is I, R1 is Me, R2 is COPr-i and R3 is SMe. 

16. A substituted benzene as defined in claim i, 
wherein X is I, R is Me, R2 is CO2CH2CH2OMe and 
R is SMe. 

17. A substituted benzene as defined in claim 1, 
wherein X is I, Riis Me, R2 is CO2CH2CH2Cl and R3 is 
SMe. 

18. A substituted benzene as defined in claim 1, 
wherein X is I, R is OMe, R2 is COMe and Ris SMe. 

19. A substituted benzene as defined in claim 1, 
wherein X is Br, R1 is C, R2 is CHOMe and R3 is 
SOMe. 

20. A substituted benzene as defined in claim 1, 
wherein X is I, R1 is Cl, R2 is CHOMe and R3 is SMe. 

21. A substituted benzene as defined in claim 1, 
wherein X is I, R is Me, R2 is CHOMe and R3 is 
SOMe. 

22. A substituted benzene as defined in claim 1, 
wherein X is I, R is Me, R2 is CH2OMe and R3 is SMe. 

23. A substituted benzene as defined in claim 1, 
wherein X is I, R is Me, R2 is CHOEt and R3 is SMe. 
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24. A substituted benzene as defined in claim 1, 

wherein X is I, R is Me, R2 is CHOPr-i and R3 is SMe. 
25. A substituted benzene as defined in claim 1, 

wherein X is I, R1 is OMe, R2 is CH2OMe and R3 is 
SMe. 

26. A substituted benzene as defined in claim 1, 
wherein X is I, R is Me, R2 is CHMeOMe and R3 is 
SMe. 

27. A substituted benzene as defined in claim 1, 
wherein X is I, R is Me, R2 is CHMeOEt and R is 
SMe. 
2. A substituted benzene as defined in claim 1, 

wherein X is I, R is Me, R2 is CHEtOMe and R3 is 
SMe. 

29. A substituted benzene as defined in claim 1, 
wherein X is I, R is Me, R2 is OMe and R is SMe. 

30. A substituted benzene as defined in claim 1, 
wherein X is I, R. is Cl, R2 is C and R is SMe. 

31. A substituted benzene as defined in claim 1, 
wherein X is I, R1 is Me, R2 is NO2 and R is SMe. 

32. A substituted benzene as defined in claim 1, 
wherein X is Br, R1 is Cl, R2 is Me and R is SOMe. 

33. A substituted benzene as defined in claim 1, 
wherein X is Br, R is Cl, R2 is Me and R3 is SMe. 

34. A substituted benzene as defined in claim 1, 
wherein X is Br, R is Cl, R2 is CHOPr-i and R3 is 
SOMe. 

sh 
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