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[57] ABSTRACT
4-substituted 3,3-dimethyl-butan-2-ones of the formula

0
CHJ—CO—(I:—CHQ—'R
CHj

in which
R represents cyano or the group —X—R/,

wherein
R! represents n-alkyl with 1 to 4 carbon atoms, 1s0-

propyl, isobutyl, sec.-butyl, alkenyl with 3 to 4
carbon atoms, alkynyl with 3 to 4 carbon atoms,
optionally substituted aryl or substituted aralkyl, or
represents cyano provided that X represents —O—
or —S—, and

X represents —O—, —S—, —SO—, or —SOr—,

which are intermediates for the synthesis of fungicides.

3 Claims, No Drawings
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4-SUBSTITUTED 3,3-DIMETHYL-BUTAN-2-ONES,
PROCESSES FOR THEIR PREPARATION AND
THEIR USE AS INTERMEDIATE PRODUCTS

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion: matter printed in italics indicates the additions made

by reissue.

The present invention relates to certain new 4-sub-
stituted 3,3-dimethyl-butan-2-ones, which can be used
as intermediate products for the synthesis of plant pro-
tection agents, and to a process for their preparation.

The present invention provides, as new compounds,
the 4-substituted, 3,3-dimethyl-butan-2-ones of the gen-
eral formula

CHj ()

|
CH 3—C0—('Z—CH3—R
CH;

in which
R represents cyano or the grouping —X~—R!wherein
R! represents n-alkyl with 1 to 4 carbon atoms, 150-
propyl, isobutyl, sec.-butyl, alkenyl with 3 to 4
carbon atoms, alkynyl with 3 to 4 carbon atoms,
optionally substituted aryl or substituted aralkyl, or
represents cyano provided that

X represents —O— or —S—, and

X represents —O—, —S—, —SO— or —SOr—.
Preferably, in this formula,

R represents the grouping —X—R! or cyano, and

R! represents n-alkyl with 1 to 4 carbon atoms, 1SO-

propyl, isobutyl or sec.-butyl; alkenyl or alkynyl
with in either case 3 to 4 carbon atoms; optionally
substituted aryl with 6 to 10 carbon atoms or substi-
tuted aralkyl with 6 to 10 carbon atoms in the aryl
part and 1 to 2 carbon atoms in the alkyl part, the
or each substituent on the aryl in either case being
preferably selected from halogen, cyano, nitro,
alkoxy-carbonyl with 1 to 4 carbon atoms in the
alkyl part, alkyl and alkoxy with in either case 1 to
4 carbon atoms, dialkylamino with 1 to 2 carbon
atoms in each alkyl part and phenyl which is itself
optionally substituted by halogen; or cyano, pro-
vided that X represents oxygen or sulphur.

X preferably has the meaning given in the definition

of the invention.

Particularly preferred compounds of the formula (I)
are those in which R and X have the meanings given in
the definition of the invention and R! represents methyl,
ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec.-butyl,
allyl, propargyl or optionally substituted phenyl or
substituted benzyl, the substituents being selected from
fluorine, chlorine, bromine, cyano, nitro, methoxycar-
bonyl, methyl, ethyl, isopropyl, tert.-butyl, methoxy,
dimethylamino and phenyl which is optionally substi-
tuted by fluorine and/or chlorine; or R' represents Cy-
ano, provided that X represents oxygen Or sulphur.

The invention also provides a process for the prepara-
tion of a 4-substituted 3,3-dimethyl-butan-2-one of the
formula (I) in which

(a) a butan-2-one derivative of the general formula
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(I3H3 (k)
CHJ—CD—?—CHZ-—‘I"
CH;
in which
Y represents chlorine, bromine or the grouping
—0—S03—R?,
wherein

R2 represents alkyl or optionally substituted aryl, is
reacted with a compound of the general formula

R3—M (I11),
in which

R3 represents the grouping —X!—R* or cyano,

R4 represents n-alkyl with 1 to 4 carbon atoms, 150-
propyl, isobutyl, sec.-butyl, alkenyl or alkynyl with
in either case 3 to 4 carbon atoms, optionally substi-
tuted aryl, substituted aralkyl or cyano,

X1 represents oxygen or sulphur and

M represents an alkali metal or hydrogen, in the pres-
ence of a diluent and if appropriate in the presence
of an acid-binding agent, or

(b) 3,3-dimethyl-4-hydroxy-butan-2-one, of the for-

mula

CH; (IV)

I
CH3'—'C0—(|3—CH1—0— F,
CH3

is reacted with a compound of the general formula

Y'—R?3 (V)
in which
RS represents n-alkyl with 1 to 4 carbon atoms; 1SO-
propyl, isobutyl, sec.-butyl, alkenyl or alkynyl with
in either case 3 to 4 carbon atoms or substituted
aralkyl,
Y' represents chlorine, bromine or the grouping
—0—S0,—R*% and
R6 represents alkyl, alkoxy or optionally substituted
aryl,
if appropriate in the presence of a diluent and if appro-
priate in the presence of an acid-binding agent, or
(c) a compound of the general formula

CHj (1a)

|
CH3"-CO—(|:—CH2'—S—R7.
CH3

in which
R7 represents n-alkyl with 1 to 4 carbon atoms, 150~
propyl, isobutyl, sec.-butyl, alkeny! or alkynyl with
in each case 3 to 4 carbon atoms, optionally substi-
tuted aryl or substituted aralkyl,
obtainable by process variant (a), is reacted with an
oxidizing agent in the customary manner.

If, for example, 3,3-dimethyl-4-tosyloxy-butan-2-one
and the sodium salt of 4-chlorophenol are used as start-
ing substances in the process variant (a), the course of
the reaction can be represented by the following equa-
tion:
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CH;

CH;—CO—?—CH;—OSD;
CH;

CH: +

Na—O C] “—ﬂ
- NaQS50; CH;
‘f"ﬂ
CH;{—-CO'—(I:—Cﬂz—O C]
CH;

If, for example, 4-chloropinacolin and thiophenol are
used as starting substances in process variant (a), the
course of the reaction can be represented by the follow-
Ing equation:

T
CHs-CD—(I‘.'-"-CHz'—Cl + H—S—@ _Pf_fél
CH;,

P
CH;;-CD—-(IZ-CHz'—S
CH;

If, for example, 4-hydroxypinacolin and dimethy]
sulphate are used as starting substances in process vari-
ant (b), the course of the reaction can be represented by
the following equation:

CH-»
CH | Base
: C{}—(':—CHZ—GH + (CH30),80; ~CH30SO3H >
CH;
e
cm—co—-cl:—CHz—OCHs
CH;

If, for example, 3,3-dimethyl#phenylmercaptobu-
tan-2-one is used as the starting substance in process
variant (c) and hydrogen peroxide/ glacial acetic acid is
used as the oxidizing agent, the course of the reaction
can be represented by the following equation:

(I:H3 HIOZ_/ g]m.:.:ia]
CH3_CO_C_CH1"'"S acetic acid B
éH3
CH;
CH3=~CO—C—CH>—S0,
(l'JH;;

The formula (II) provides a general definition of the

butan-2-one derivatives to be used as starting substances -

for process variant (a). In this formula, Y preferably
represents chlorine, bromine or the grouping —0O—S80O-
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4

2—R?, R? preferably representing alkyl with 1 to 4
carbon atoms or optionally substituted aryl with 6 to 10
carbon atoms (especially phenyl), a preferred substitu-
ent being alkyl with 1 to 4 carbon atoms.

The butan-2-one derivatives of the formula (II) are
known (see, for example, DE-OS (German Published
Specification) No. 2,632,603 [Le A 17 273]) and J. Org.
Chem. 35, 2391 (1970)), or they can be obtained in a
generally known manner from 3,3-dimethyl-4-hydroxy-
butan-2-one (see also the preparative examples herein).

The formula (II1) provides a general definition of the
compounds also to be used as starting substances for
process variant (a). In this formula, R3 preferably repre-
sents the grouping —X!—R* or cyano. X! preferably
represents oxygen or sulphur. R4 preferably represents
n-alkyl with 1 to 4 carbon atoms, 1so0propyl, isobutyl or
sec.-butyl; alkenyl or alkynyl with in either case 3 to 4
carbon atoms; cyano; or optionall y substituted phenyl
or substituted benzyl, possible substituents being halo-
gen, cyano, nitro, alkoxycarbonyl with 1 to 4 carbon
atoms in the alkyl part, alkyl and alkoxy with in each
case 1 to 4 carbon atoms, dialkylamino with 1 to 2 car-
bon atoms in each alkyl part, and phenyl which is op-
tionally substituted by halogen. M preferably represents
potassium, sodium or hydrogen.

The compounds of the formula (III) are generally
known compounds of organic chemistry. If appropriate,
they are employed as products prepared in situ.

3,3-Dimethyl-4-hydroxy-butan-2-one of the formula
(IV), which is to be used as a starting substance for
process variant (b), is known (see, for example, DE-OS

(German Published Specification) No. 2,632,603).

The formula (V) provides a general definition of the
compounds also to be used as starting substances for
process variant (b). In this formula, RS preferably repre-
sents n-alkyl with 1 to 4 carbon atoms, 1sopropyl, isobu-
tyl or sec.-butyl; alkenyl or alkynyl with in either case 3
to 4 carbon atoms; or optionally substituted benzyl,
preferred substituents being the substituents which have
already been mentioned above.

Y’ preferably represents chlorine, bromine or the
grouping —O—S0,—RS6, RS preferably representing
alkyl or alkoxy with in either case 1 to 4 carbon atoms
or phenyl which is optionally substituted by alkyl with
1 to 4 carbon atoms.

The compounds of the formula (V ) are generally
known compounds of organic chemistry.

The compounds of the formula (Ia), to be used as
starting substances for process variant (¢), are them-
selves compounds according to the invention.

Preferred diluents for the process variant (a) are or-
ganic solvents. These include, as preferences, ethers,
such as diethyl ether and dioxane: alcohols, such as
glycol; aliphatic and aromatic hydrocarbons, such as
ligroin, petroleum ether, benzene, toluene or xylene;
and formamides, such as dimethylformamide.

If appropriate, process variant (a) is carried out in the
presence of an acid-binding agent. It is possible to add
any of the inorganic or organic acid-binding agents
which can customarily be used, such as alkali metal
carbonates, for example sodium carbonate, potassium
carbonate and sodium bicarbonate: alkali metal alcoho-
lates, for example sodium methylate and potassium
methylate; or alkali metal hydroxides, for example so-
dium hydroxide and potassium hydroxide.

The reaction temperature can be varied within a
substantial range in carrying out process variant (a). In
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general, the reaction is carried out at between 80" and
200° C., preferably between 80° and 150° C.

If appropriate, process variant (a) 1S carried out under
increased pressure. In general, the process 1s carried out
at between 1 and 10 bars.

In carrying out process variant (a), about 1 to 2 moles
of the compound of the formula (III) and, if appropri-
ate, about 1 to 2 moles acid-binding agent are generally
employed per mole of butan-2-one derivative. The com-
pounds of the formula (1) are isolated in the customary
manner.

Preferred diluents for process variant (b) are water
and organic solvents. These include, for example, the
solvents which have already been mentioned for pro-
cess variant (a).

Preferred acid-binding agents for process variant (b)
are the compounds which have already been mentioned
for process variant (a).

The reaction temperatures can be varied within a
substantial range in carrying out process variant {(b). In
general, the reaction is carried out at between (° and
120° C., preferably between 20° and 100° C. |

In carrying out process variant (b), about 1 to 2 moles
of the compound of the formula (V) and, if appropriate,
about 1 to 2 moles of acid-binding agent are generally
employed per mole of 3,3-dimethyl-4-hydroxy-butan-
1.one of the formula (IV). The compounds of the for-
mula (1) are isolated in the customary manner.

Possible oxidizing agents for process variant (c) are
any of the inorganic and organic oxidizing agents which
can customarily be used. These include, as preferences,
organic peracids, for example peracetic acid, p-
nitroperbenzoic acid and m-chloroperbenzoic acid; n-
organic peracids, for example periodic acid; and also
hydrogen peroxide In glacial acetic acid or methanol,
potassium permanganate and chromic acid.

The reaction temperatures can be varied within a
substantial range in carrying out process variant (c). In
general, the reaction is carried out at between about
—50° and + 100° C., preferably between —30° and 80°
C.

In carrying out process variant (c), about 1 to 3 moles
of oxidizing agent are generally employed per mole of
the compound of the formula (Ia). If 1 mole of oxidizing
agent, for example m-chloroperbenzoic acid in methy-
lene chloride or hydrogen peroxide in acetic acid, 1s
used at a temperature between —30° and +30° C,, the
compounds of the formula (I) in which X=80 are
preferentially formed. In the case of an excess of oxidiz-
ing agent and higher temperatures (10° to 80° C.), the
compounds of the formula (I) in which X—80, are
preferentially formed. The oxidation products are 1S0-
lated in the customary manner.

As already mentioned, the 4-substituted 3,3-dimethyl-
butan-2-ones of the formula (I) are interesting interme-
diate products. They can easily be converted Into
halogeno-ketones of the general formula

T
Ha]—CHz—CO—(f—CHz—R,
CH3

(V1)

in which

R has the abovementioned meaning and

Hal represents chlorine or bromine,
by a process in which chlorine or bromine is added to
the compounds of the formula (I) in an inert organic
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solvent at room temperature, or the compounds of the
formula (I) are reacted with, for example, customary
chlorinating agents, for example sulphuryl chloride, at
from 20° to 60° C.

The halogeno-ketones of the formula (V1) can also be
reacted with phenols (in this context, see, for example,
the statements in DE-OS (German Published Specifica-
tion) No. 2,632,603 [Le A 273]), in which case the ether-
ketones of the general formula

CH- (VII)

i
o-cm—co-—rl:-—cnz R,

ZH CH3

in which

R has the abovementioned meaning,

Z represents halogen, alkyl, alkoxy, nitro, cyano,
alkoxycarbonyl or optionally substituted phenyl
and

n represents 0, 1, 2 or 3, each Z being selected inde-
pendently when n is 2 or 3,

are obtained. The ether-ketones of the formula (VII)
can be converted, by further halogenation, preferably
with sulphuryl chloride or with bromine, into the
halogenoetherketones of the general formula

CH; (VIID)

|
o-—flsu-—co—(iz—criz—n,

Zy, Hal CHj

in which Hal, R, Z and n have the abovementioned

meaning, which can be smoothly reacted with azoles to
give the compounds of the general formula

CH» (1X)

|
O—CH—CO—C—CH;—R

I I
N C
¢
N —d

in which |

A represents a nitrogen atom or the CH group and

R, Z and n have the abovementioned meaning.

The compounds of the formula (IX) have powerful
fungicidal properties and can therefore be used as plant
protection agents.

The following comparison test shows, for example,
the superior action of 1,4-bis-(4-chlorophenoxy)-3,3-
dimethyl- 1-(imidazol-1-yl)-butane-2-one in COMPpArison
with the compound 1-(4-chlorophenoxy)-4-
dichloroacetoxy-3,3-dimethyl-1-(imidazol-1-yl)-butan-
7-one, which is known from pending application Ser.
No. 819,534, filed July 27, 1977, and 1s a closely related
compound from a chemical point of view:

EXAMPLE 1

Erysiphe test (cucumbers)/protective
Solvent: 4.7 parts by weight of acetone
Emulsifier: 0.3 part by weight of alkylary! polyglycol
ether
Water: 95.0 parts by weight.
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The amount of the active compound required for the
desired concentration of active compound in the spray
liquid was mixed with the stated amount of solvent and
the concentrate was diluted with the stated amount of
water which contained the stated additions.

Young cucumber plants with about three foliage
leaves were sprayed with the spray liquid until dripping
wet. The cucumber plants remained in a greenhouse for
24 hours to dry. They were then, for the purpose of
inoculation, dusted with conidia of the fungus Erysiphe
cichoreacearum. The plants were subsequently placed
In a greenhouse at 23° to 24° C. and at a relative atmo-
spheric humidity of about 75%.

After 12 days, the infection of the cucumber plants
was determined. The assessment data were converted to
percent mfection. 0% denoted no infection and 100%
denoted that the plants were totally infected.

The active compounds, active compound concentra-
tions and results can be seen from the following table:

TABLE )

5

10

15

of 2,2-dimethyl-1-hydroxybutan-3-one were added, and
40 ml (0.5 mole) of pyridine were added dropwise at 0°
to 5° C. The reaction mixture was subseqguently stirred
al room temperature for 15 hours and poured onto 200
g of ice and 70 ml of concentrated hydrochloric acid
and the organic phase was separated off, rinsed three
times with 200 ml of water each time, dried over sodium
sulphate and concentrated. The residue was taken up in
100 ml of petroleum ether, whereupon the end product
crystallized out. 48 g (71% of theory) of 2,2-dimethyl-1-
tosyloxy-butan-3-one were obtained as colorless Crys-
tals of melting point 49°-52° C.

CH; (1)

|
(c) CH3—CO'—(I:'_CH3—'O
CH;

Cl

Erzsighe test gcucumhersygmtective

Infection in % at an active com-

Active compound

pO

und concentration of 0.0005%

O CHj
Il

O—CH—C—C—CH;—0—C=—CHCl>

l l
N CHj;

-

{known)

O
|
Cl

O CH;
|

O—lZI:H—C"-(l:—CHz—G
N CH-

[}

Ci Cl

100

12

PREPARATIVE EXAMPLES
EXAMPLE 2

CH;

|
{a) CH3~=CO~—C—CH;,;0H

|
CHj

66 g (2.2 moles) of paraformaldehyde and | g of po-
tassium hydroxide in 10 m! of methanol were added
dropwise to 172 g (2 moles) of methyl isopropyl ketone
in 1,000 ml of methanol. The mixture was heated under
reflux for 15 hours and the methanol was then distilled
off over a column at an internal temperature of 82° C.
The residue was distilled under a waterpump vacuum.
152.7 g (68% of theory) of 2,2-dimethyl-1-hydroxybu-
tan-3-one of boiling point 80°-82° C./12 mm Hg were
obtained.

T
(b) CH3—=CO—C—CH;—0—50>

|
CH;

CH-

47.6 g (0.25 mole) of 4-toluenesulphonyl chloride
were dissolved in 100 ml of chloroform, 35 g (0.3 mole)

45

30

55

65

Process variant (a)
29.7 g (0.55 mole) of sodium methylate were dis-

solved in 500 ml of methanol, and 70.4 g (0.55 mol) of
4-chlorophenol were added, while stirring. After stir-
ring the mixture for 10 minutes, the solvent was distilled
off under reduced pressure and the residue was taken up
in 100 ml of glycol. This solution was added to a solu-
tion of 135 g (0.5 mole) of 2,2-dimethyl-1-tosyloxy-
butan-3-one in 200 ml of glycol. The reaction mixture
was stirred at 100° to 120° C. for 48 hours, cooled and
stirred into 2,000 ml of water. The mixture was ex-
tracted twice with 250 ml of diethyl ether each time and
the combined organic phases were washed three times
with 100 ml of water each time, once with 100 ml of
10% strength sodium hydroxide solution and once more
with 100 ml of water, dried over sodium sulphate and
distilled, 62.9 g (55.7% of theory) of 1-(4-chlorophenox-
¥)-2,2-dimethyl-butan-3-one of boiling point 135°-140°
C./0.4 mm Hg were obtained.

EXAMPLE 3

CH; (2)

|
CH3=—CO-—-C—CH;—0—CH;

l
CH;

Process variant (b)
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80 g (2 moles) of sodium hydroxide, dissolved in 100
ml of water, were added dropwise to 174 g (1.5 moles)
of 2,2-dimethy1-1-hydmxy-butan-3-one (for the prepa-
ration, see Example 2a) and 150 ml (2 moles) of di-
methyl sulphate at 40° C. (exothermic, slight cooling).
After the addition, the mixture was subsequently stirred
at 40° C. for 15 hours and the 2,2-dimethyl-1-methoxy-
butan-3-one formed was distilled by means of steam.
The aqueous phase was saturated with sodium chlonde
and the oily constituent was separated off and rectified
under reduced pressure. 123.8 g (63% of theory) of
2 2-dimethyl-1-methoxy-butan-3-one of boiling point
48°-62° C./5-8 mm Hg were obtained.

EXAMPLE 4

CH;

;
(a) CH 3—(:0-—-?—(:}{2(:1

CH:

11.6 g (0.1 mole) of 2.2-dimethyl-1-hydroxy-butan-
3-one (for the preparation, se¢ Example 2a) were added
dropwise to 20.5 g (0.1 mole) of N,N-diethyl-1,2,2-tr1-
chlorovinylamine at 50° to 60" C. (cooling with ice).
After stirring the mixture at 60° C. for 2 hours, 1t was
distilled under a waterpump vacuum, 8.1 g (60% of
theory) of {.chloro-2.2-dimethyl-butan-3-one of melting
point 60°-62° C./12 mm Hg were obtained.

1-Chloro-2,2-dimethyl-butan-3-one was obtained 1n a
yield of 90% when equimolar amounts of 2,2-dimethyl-
1-hydroxy-butan-3-one and triphenylphosphine were
heated in ten times the amounts of carbon tetrachloride
under reflux for 12 hours, the solvent was distilled off,
the residue was taken up in ether, the ether mixture was
filtered and the filtrate was distilled.

CH- (3)

|
(b) CH3—C0—(I:—CH2—S

CH;

Process variant (a)

134.5 g (1 mole) of 4-chloropinacolin were stirred
with 165 g (1.5 moles) of thiophenol and 210 g (1.52
moles) of potassium carbonate in 500 ml of dimethyl-
formamide at 150° C. and under a pressure of 2 to 4 bars
for 15 hours. The mixture was allowed to cool to room
temperature and was stirred with 10 liters of water and
extracted with ether. The ether phase was dried over
sodium sulphate and concentrated and the residue was
distilled in vacuo. 162 g (78% of theory) of 2,2-dimeth-
yl-1-phenylmercapto-butan-3-one of boiling point 112°
C./0.5 mm Hg were obtained.

EXAMPLE 5

™
CH3—CG-"(|:—CH2—SDQ
CH;

Process variant (C)
40.6 g (0.2 mole) of 2,2-dimethyl-1-phenylmercapto-

(4)
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butan-3-one (Example 4) were dissolved in 300 ml of 65

glacial acetic acid, and 30.4 g (0.89 mole) of hydrogen
peroxide were added. The reaction mixture was stirred
at 50° C. for 8 hours. It was then poured

into 250 mi of

10

water and extracted with ether. The ether phase was
washed with sodium bicarbonate solution, and with
water, until neutral, and dried over sodium sulphate and
concentrated. 40.4 g (84.2% of theory) of 2,2-dimethyl-
1-phenylsulphonyl-butan-3-one of melting point 56°-38°
C. were obtained.

The following compounds of the general formula

CH; (1

|
CH3—CO—C—CH;—R

CH;

can be obtained in a manner corresponding to one of
Examples 2 to 5 and corresponding tO process variant
(a), (b) or (c) according to the invention:

Refractive Index

Compound or Boiling point
No. R (°C.)/mm Hg
5 weO—C1Hs 54-58/10
6 Cl Onl
-0—@0
7 Cl Oil
Cl
8 90-95/0.13
-o—@— OCH
9 83-87/0.15
-—~O)
10 —S=—CH: 80/0.1
1] —CN B5-90/8
12 -=SCN 83-87/1
13 146/0.135
-—s—@—cn
i4 Cl 115-23/0.03
_D_CHI—@CI
15 96-110/0.4
—0—@—131'
16 Cl Cl melting point
84" C.
—$S Cl
Cl Cl
17 123/0.01
—o—cm—{)—¢
18 —Cl np?C = 1.5104
-0
CH;
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-continued
Refractive Index
Compound or Boiling point
No. R ("C.)/mm Hg
19 Cl np?? = 1.5108
—0—2 :?
CHj
20 CH; np?0 = 1.5103
-—O—Et :?
Cl
21 CH; Cl np?l = 1.5150
—0—{% j;
22 np?? = 1.4814
-
23 np?0 = 1.530]
—S—@—F
24 Fp = 85-87° C.

Conversion of the novel intermediates to known fun-
gicides is illustrated in the following example:

EXAMPLE 6

CH; (VI-1)
i
{a) BT—CHJ—CO"‘(I:—CHE'—'O

CH;

Cl

36 g (0.159 mole) of I-(4-chlorophenoxy)-2,2-dimeth-

yl-butan-3-one (Example 2) were dissolved in 300 ml of

chloroform, and 25.5 g (0.159 mole) of bromine were
added dropwise at 20° C. in a manner such that continu-
ous decolorization occurred. After the addition, the
mixture was stirred at room temperature for 30 minutes
and was then concentrated by distilling off the solvent
In vacuo, 48.5 g (quantitative conversion) of crude I-
bromo-4-(4-chlomphenoxy)-3,3--dimethyl-butan-2—one
were obtained as an oil.

CH; (VII-1)

|
(b} C]@— O—CH:-CO-?-CH;-—(}—@—C]

CH;j

20.6 g (0.16 mole) of 4-chlorophenol and 28 g (0.2
mole) of potassium carbonate were dissolved in 250 ml
of acetone. 48.5 g of 1-bromo—4—(4-chlor0phenoxy}-3,3-
dimethyl-butan-2-one in 50 ml of acetone were slowly
added dropwise, under reflux. After the addition, the
mixture was stirred under reflux for 15 hours and fil-
tered and the filtrate was concentrated. The residue was
taken up in 500 ml of methylene chloride and the mix-
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The organic phase was dried over sodjum sulphate
and concentrated and the residue was taken up tn 150 ml
of diisopropyl ether. After concentrating the mixture,
36.6 g (65% of theory) of l,4-bis-(4-chlorophenoxy)-3,3-
dimethyl-butan-2-one were obtained as colorless crys-
tals of melting point 76°-77° C.

CH; (VIII-1)

l
(c) Cl—@-—O-?H—Cﬁ—?-—EH;—D—@— Cl

Br CH;

36.6 g (0.1 mole) of 1,4-bis-(4-chlorophenoxy)-3, 3-
dimethyl-butan-2-one were dissolved in 250 m! of chlo-
roform, and 16.6 g (0.1 mole) of bromine were added
dropwise at 20° C. in a manner such that continuous
decolorization occurred. After the addition, the mixture
was subsequently stirred at room temperature for 30
minutes and was then concentrated by distilling off the
solvent in vacuo. 43.2 g (quantitative conversion) of
1,4-bis-(4-chlorophenoxy)-1 -bromo-3,3-dimethyl-butan-
2-one were obtained as an otl, which was further re-
acted directly.

CH; (1X-1)

i
(d) (:1—@—0—.[':11-—00-—(':—(21{3—0—@— Cl
N CH;
]
N

21.6 g (0.05 mole) of crude 1,4-bis-(4-chlorophenox-
y)-1-bromo-3,3-dimethyl-butan-2-one were  stirred
under reflux with 14 g (0.2 mole) of imidazole in 100 ml
of acetonitrile for 17 hours. The mixture was then con-
centrated by distilling off the solvent under reduced
pressure. The residue was taken up in 400 ml of methy-
lene chloride and the mixture was extracted by shaking
three times with 800 ml of water each time, dried over
sodium sulphate and concentrated. The residue was
taken up in 100 ml of acetone, and 9 g (0.05 mole) of
1,5-naphthalenedisulphonic acid tetrahydrate in 50 ml
of acetone were added dropwise. The precipitate
was filtered off and suspended in 200 ml of
methylene chloride. 400 ml of saturated sodium bicar-
bonate solution ere added, the mixture was stirred for 30
minutes and the organic phase was separated off. After
distilling off the solvent, 14.1 g (67% of theory) of 1,4-
bis-(4-chlorophenoxy)-3, 3-dimethyl-1-(imidazol-1 ~y1})-
butan-2-one were obtained as an oil.

It will be appreciated that the instant specification
and examples are set forth by way of illustration and not
limitation, and that various modifications and changes
may be made without departing from the spirit and
scope of the present invention.

We claim:

[1. A 4-substituted 3,3-dimethyl-butan-2-one of the
formula

CHj3

CH;;—CD—?—CHQ"'R
CHj

in which
R represents cyano or the
wherein

grouping —X—RI
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R! represents n-alkyl with 1 to 4 carbon atoms,
isopropyl, isobutyl, sec.-butyl, alkeny]l with 3 to
4 carbon atoms, alkynyl with 3 to 4 carbon
atoms, optionally substituted aryl or substituted
aralkyl, or represents cyano provided that X
represents —O— or —S—, and
X represents —O—,[—8—,]—S0—, or —S0—.]
[2. A compound according 10 claim 1, in which
R represents the grouping —X—R!or cyano, and R!
represents n-alkyl with 1 to 4 carbon atoms, 1S0pro-
pyl, isobutyl or sec.-butyl; alkenyl or alkynyl with
. either case 3 to 4 carbon atoms; optionally substi-
tuted aryl with 6 to 10 carbon atoms or substituted
aralkyl with 6 to 10 carbon atoms in the aryl part
and 1 to 2 carbon atoms in the alkyl part, the or
each substituent on the aryl in either case being
selected from halogen, cyano, nitro, alkoxy-carbo-
nyl with 1 to 4 carbon atoms in the alky! part, alkyl
and alkoxy with in either case 1 to 4 carbon atoms,
dialkylamino with 1 to 2 carbon atoms in each alky!
part and phenyl which Is itself optionally substi-
tuted by halogen; or may represent cyano, pro-
vided that X represents oxygen Or sulphur. ]
[3. A compound according to claim 1, in which
R represents cyano Of —X—R! and R! represents
methyl, ethyl, n-propyl, isopropyl, n-buty, isobutyl,
sec.-butyl, allyl, propargyl or optionally substi-
tuted pheny! or substituted benzyl, the or each
substituent being selected from fluorine, chlorine,
bromine, cyano, nitro, methoxycarbonyl, methyl,
ethyl, isopropyl, tert.-butyl, methoxy, dimethyl-
amino and phenyl which is optionally substituted
by flourine and/or chlonne; or R! represents cy-
ano, provided that X represents oxygen Of sul-

phur.]}
[4. A compound according to claim 1, wherein such

compound 1S 1--(#chlarophcnmy)-2,2-dimethyl-butan-
3-one of the formula

14

{CH>

I
CH;-CD--(II—CHT—O—CH_v,]
S CH;

[6. A compound according o claim 1, wherein such

compound 18 1-phenylmercapto-z,2-dimethy]-butan—
3-.one of the formula
10
CH\
CH3-—CO-(II—CH2—S |
15 CH3
[7. A compound according to claim 1, wherein such
compound 1S 1-—phenylsulphonyl-2,2-dimethyl-butan-
3-one of the formula
20
0
cn;——co--(l:-cm—soz J
CH:
25
8 A 4-substituted 3,3-dimethyl-butan-2-one of the for-
mula
30 7
CH3—CO—T—CH1—D_R"
CH3
in which
35 R js optionally substituted phenyl.
9. A compound according to claim 8, in which
R\ is optionally substituted phenyl, the or each substitu-
ent on the phenyl being selected from halogen, cyano,
40 nitro, alkoxy-carbonyl with 1 to 4 carbon atoms in the

alkyl part, alkyl and alkoxy with in either case 1 to 4
carbon atoms, dialkylamino with 1 to 2 carbon atoms
in each alky! part and pheny! which is itself optionally
substituted by halogen.
10. A compound according to claim 8, wherein such
43 compound IS 1-(4-chlorophenoxy)-2. 2-dimethyl-butan-

3-one of the formula

CH-»
CH 3-—(:0—(':—(:1{;—0 ct)
CH3 f” 3
50 CH—CO— C—CHy— cl
[5. A compound according to claim 1, wherein such 1':-;;3
compound is 1-methoxy-2,2-dimethyl-butan-3-one of
the formula « * * * ¥
55
60
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