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Description

[0001] The present invention concerns a process for
the selective deprotonation and functionalization in the
2-position of certain 3-substituted benzotrifluorides.
[0002] U.S. Patent 5,858,924 describes certain sub-
stituted benzenesulfonamide compounds and their use
as herbicides. U.S. Patent 5,272,128 discloses certain
phosphonosulfonate compounds and their use as her-
bicides. 2-Substituted-6-(trifluoromethyl)benzenesulfo-
nyl chlorides are useful intermediates for the prepara-
tion of these herbicides.
[0003] InU.S.Patent5,272,128,2-methoxy-6-(trifluor-
omethyl)benzenesulfonyl chloride is prepared in an
82/18 ratio with 2-methoxy-4-(trifluoromethyl)-benze-
nesulfonyl chloride by deprotonation of 3-(trifluorome-
thyl)anisole with n-butyl lithium followed by quenching
with sulfur dioxide and treatment of the resulting lithium
sulfinate with sulfuryl chloride.
[0004] In U.S. Patent 5,858,924, 2-propylthio-3-(trif-
luoromethyl)anisole is prepared in an 82/10 ratio with
2-propylthio-5-(trifluoromethyl)anisole by deprotonation
of 3-(trifluoromethyl)anisole with n-butyl lithium followed
by quenching with dipropyl disulfide. Subsequent treat-
ment with chlorine produced a mixture of the corre-
sponding sulfonyl chlorides.
[0005] It would be advantageous to produce these
materials in higher yield and with better selectivity to the
desired product.
[0006] The present invention concerns the highly se-
lective deprotonation of 3-substituted benzotrifluorides
in the 2-position with alkyl lithium compounds in the
presence of primary or secondary amines. The resulting
3-substituted-2-lithiobenzotrifluorides are further deri-
vatized or functionalized by reaction with electrophilic
reagents. More particularly, the present invention con-
cerns a process for the preparation of a 2-lithiobenzot-
rifluoride of Formula I

wherein

X represents F, Cl or OR and

R represents a C1-C4 alkyl group optionally substi-
tuted with a C1-C4 alkoxy group

which comprises contacting a benzotrifluoride of Formu-
la II

wherein X is as previously defined
with an alkyl lithium in an inert organic solvent in the
presence of a catalytic amount of a primary or second-
ary C1-C8 alkyl amine, wherein the molar amount of alkyl
lithium is less than the sum of the molar quantities of the
benzotrifluoride and of the primary or secondary alkyl
amine, and equilibrating the reaction mixture. In another
aspect of the present invention, the 3-substituted-
2-lithiobenzotrifluorides are further contacted with an
electrophilic reagent.
[0007] The term alkyl and derivative terms such as
alkoxy, as used herein, include straight chain, branched
chain and cyclic groups. Thus, typical alkyl groups are
methyl, ethyl, 1-methylethyl, propyl, cyclopropyl, butyl,
1,1-dimethylethyl, cyclobutyl and 1-methylpropyl. Me-
thyl and ethyl are often preferred. Alkyl groups are
sometimes referred to as normal(n), iso (i), secondary
(s), or tertiary (t). Typical alkyls optionally substituted
with a C1-C4 alkoxy group include methoxymethyl,
1-methoxyethyl and 1-ethoxyethyl.
[0008] The 3-substituted benzotrifluoride starting ma-
terials are known compounds and can be prepared by
procedures well known to those skilled in the art. For the
preparation of methoxymethyl and ethoxyethyl ethers
see: Protective Groups in Organic Synthesis, third edi-
tion, T. W. Greene and P. G. M. Wuts, John Wiley &
Sons, Inc., 1999.
[0009] Selective deprotonation in the 2-position is
achieved by contacting the 3-substituted benzotrifluo-
ride starting material with an alkyl lithium in an inert or-
ganic solvent in the presence of a catalytic amount of a
primary or secondary alkyl amine and equilibrating the
reaction mixture.
[0010] The alkyl lithium compound serves as a strong
base. Any alkyl lithium compound can be employed;
commercially available alkyl lithium compounds like me-
thyl lithium, n-butyl lithium and s-butyl lithium are pre-
ferred. While complete conversion would require one
equivalent of the alkyl lithium base, it is often more ben-
eficial to conduct the reaction with a slight excess of the
3-substituted benzotrifluoride starting material. Typical-
ly a 1 to a 10 percent molar excess of 3-substituted ben-
zotrifluoride starting material is preferred with a 2 to a 5
percent molar excess being more preferred. While it is
possible to have a molar excess of alkyl lithium relative
to the 3-substituted benzotrifluoride, the molar quantity
of alkyl lithium should be less than the sum of the molar
quantities of the 3-substituted benzotrifluoride and of the
primary or secondary alkyl amine in order to avoid un-
desirable side reactions.
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[0011] By conducting the reaction in the presence of
a C1-C8 alkyl amine, the selectivity to deprotonation in
the 2-position is increased. The alkyl amine may be pri-
mary (R'NH2) or secondary (R'R"NH) where R' and R"
are independently C1-C8 alkyl groups optionally substi-
tuted with a C1-C4 alkoxy group. R' and R" together may
represent an aliphatic difunctional moiety containing 1
to 8 carbon atoms and an O, S or NH atoms. Suitable
primary or secondary C1-C8 alkyl amines include oc-
tylamine, methoxyethylamine, di(i-propyl)amine, di(n-
propyl)amine, di(s-butyl)-amine, di(hexyl)amine, piperi-
dine, piperazine and morpholine. Secondary amines are
generally preferred. The primary or secondary C1-C8
alkyl amines are present in a catalytic amount. A cata-
lytically effective amount of primary or secondary C1-C8
alkyl amine can be determined readily for each 3-sub-
stituted benzotrifluoride starting material by routine ex-
perimentation. In most instances, an amount from 0.01
to 20 mole percent of primary or secondary C1-C8 alkyl
amine based on the amount of 3-substituted benzotrif-
luoride starting material is employed; usually from 0.1
to 10 percent is preferred and from 1 to 5 percent is most
preferred. The primary or secondary C1-C8 alkyl amine
catalyst can be added to the reaction mixture either be-
fore deprotonation or after deprotonation.
[0012] The reaction is conducted under anhydrous
conditions in an inert organic solvent, i.e., an organic
material in which the reactants are at least partially sol-
uble and which is chemically inert to the reactants. By
being chemically inert to the reactants is meant that the
solvent is at least less reactive than the 3-substituted
benzotrifluoride and the primary or secondary alkyl
amine are to the strong alkyl lithium base. Suitable inert
organic solvents include C5-C8 straight-chain, branched
or cyclic hydrocarbons, such as pentanes, hexanes, cy-
clohexane and iso-octane, and ethers, such as diethyl
ether, tetrahydrofuran, dioxane and glycol ethers.
Ethers are generally preferred. Mixtures of hydrocar-
bons and ethers are often preferred, with mixtures of tet-
rahydrofuran and commercial mixtures of octanes being
most preferred. Optionally, up to one molar equivalent
(based on the amount of 3-substituted benzotrifluoride
starting material) of a tertiary amine, such as tetrame-
thylethylene diamine, can be beneficially added to the
solvent, particularly to a hydrocarbon solvent when used
alone. The use of more than one equivalent of tertiary
amine does not provide any additional advantage.
[0013] The deprotonation is conducted at a tempera-
ture from -100°C to 50°C depending upon the nature of
the substituent X, the solvent and the alkyl lithium em-
ployed. The optimal temperature can be readily deter-
mined by routine optimization. For example, when X is
F or Cl, the preferred temperature for deprotonation is
from -100°C to -50°C. When X is OR, the preferred tem-
perature for deprotonation is from -70°C to 25°C. After
the alkyl lithium has been added, the kinetic mixture of
lithiobenzotrifluorides is equilibrated in the presence of
the primary or secondary C1-C8 alkyl amine until ther-

modynamic equilibrium is achieved.
[0014] Equilibration is often preferably conducted at
the same temperature or a higher temperature than the
deprotonation. In some cases, however, as in the case
where X represents F or Cl, equilibration should be con-
ducted at lower temperatures to avoid benzyne forma-
tion. Thus, equilibration is generally conducted at a tem-
perature of from -100°C to 50°C, preferably from 0°C to
25°C when X represents OR and from -70°C to -50°C
when X represents F or Cl. The equilibration period is
generally from 0.5 hours to 3 hours.
[0015] The process is not sensitive to pressure and is
usually carried out at or slightly above atmospheric pres-
sure. The process is preferably conducted under a dry
inert atmosphere such as that provided by a nitrogen
blanket.
[0016] The 3-substituted-2-lithiobenzotrifluorides are
not typically isolated but, after equilibration, are reacted
with an electrophilic reagent. An electrophilic reagent is
defined as a reagent that seeks a pair of electrons. Suit-
able electrophilic reagents include but are not limited to
bromine, iodine, sulfur, disulfides, sulfur dioxide, carbon
dioxide, sulfuryl halides, phosphoryl halides, aldehydes,
amides and alkyl or acyl halides. Sulfur, alkyl disulfides
and sulfur dioxide are particularly preferred electrophilic
reagents. After equilibration of the lithiobenzotrifluoride
reaction mixture, the mixture can be cooled and the
electrophilic reagent added to the lithiobenzotrifluoride.
Alternatively, the lithiobenzotrifluoride can be added to
the electrophilic reagent at 0 to 25°C when X represents
OR and at -100°C to -60°C when X represents F or Cl.
The final product, whose properties will depend upon
the nature of the electrophilic reagent, can be isolated
and recovered by conventional procedures well known
to those skilled in the art.
[0017] In a typical reaction, a 3-substituted benzotrif-
luoride is dissolved in a dry ether solvent under a nitro-
gen atmosphere. The primary or secondary C1-C8 alkyl
amine is then added along with any optional tertiary
amine. The reaction mixture is cooled and the alkyl lith-
ium compound is added; the reaction mixture is allowed
to stir until deprotonation is complete. The lithiobenzot-
rifluorides are then allowed to equilibrate. After equilib-
rium is achieved, the reaction mixture is again cooled
and then treated with an electrophilic reagent. After the
lithiobenzotrifluoride is completely quenched, the reac-
tion mixture is worked up to recover the product.
[0018] The following examples are presented to illus-
trate the invention.

EXAMPLES

1. 2-Methoxy-6-trifluoromethylthiophenol.

[0019] A three-neck 125 milliliter (mL) flask was
purged with N2 and then fitted with a N2 inlet, magnetic
stir bar, thermometer and a septum. To the flask was
added 3-trifluoromethylanisole (12.8 g, 73 mmol), tet-
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rahydrofuran (THF; 37 mL) and di(i-propyl)-amine (DI-
PA; 0.2 mL, 1.4 mmol). The solution was cooled to 0°C
and then n-BuLi (28 mL of 2.5 M in hexanes, ca. 70
mmol) was added at a rate to keep the temperature at
10-15°C. The resulting slurry was cooled to 5°C and al-
lowed to stir for 15 minutes (min). Gas chromatography
(GC) analysis (quenched into di-n-propyl disulfide
(DPS)) indicated an isomer ratio of 77:5. DIPA (0.2 mL)
was added and stirring continued for 50 min. GC anal-
ysis indicated an isomer ratio of 138:1. A second 125
mL three-neck flask was purged with N2 and fitted with
a N2 inlet, Teflon™ canula, stir bar and a thermometer.
This vessel was loaded with sulfur (2.3 g, 72 mmol) and
THF (20 mL). The resulting slurry was cooled to 5°C and
then the aryl lithium slurry was added via canula at a
rate to maintain the temperature at 15-20°C. After the
addition was complete, the resulting amber solution was
stirred at 10-15°C for 35 min. The mixture was poured
into 2M HC1 (50 mL) and the phases separated. The
aqueous phase was extracted with ethyl acetate
(EtOAc; 25 mL). The combined organic extracts were
washed with brine (75 mL) and dried (MgSO4). The sol-
vents were removed in vacuo leaving an amber oil (16.5
g): gas chromatography/mass spectrometry (GC/MS)
analysis indicated the oil contained about 4 percent of
the starting anisole and 2 percent of an undesired iso-
mer of the product. 1H NMR (CDCl3): 3.93 (s, 3H), 4.54
(q, J=5 Hz, 1H), 6.99 (d, J=8 Hz, 1H), 7.16 (apparent t,
J=8 Hz, 1H), 7.24 (dd, J=8Hz, 2Hz, 1H); MS (GC, 70
eV) 208 (M+, 100 %), 187 (95 %), 145 (80 %).

2. 2-(Methoxymethoxy)-
6-trifluoromethylbenzenesulfonyl chloride.

[0020] The methoxymethyl ether of 3-trifluoromethyl-
phenol (12.0 g, 58.3 mmol) was placed in a 1 liter (L)
flask containing anhydrous ethyl ether and tetramethyl-
ethylene-diamine (TMEDA; 7.0 g, 60 mmol) was added,
followed by DIPA (0.3 mL, 2.2 mmol). After cooling to
-70°C, n-butyl lithium (23 mL of 2.5M n-BuLi in hexanes,
58 mmol BuLi) was added slowly. The reaction was then
warmed to 0°C and stirred for 1 hour, at which time
quenching of an aliquot with dimethyl disulfide indicated
>80% lithiation had occurred, and only one isomer was
present as indicated by GC. The solution was then re-
cooled to -78°C. Sulfur dioxide was condensed into a
second flask containing 100 mL anhydrous ether cooled
in a dry ice-acetone bath. This solution was then added
to the lithiation reaction mixture using a double-ended
needle for the transfer. The reaction was allowed to
warm to room temperature, more ether was added (100
mL), and the reaction was filtered with suction. The col-
lected solids were rinsed with ether and dried under vac-
uum. The solids were then suspended in hexanes (500
mL) with stirring, and sulfuryl chloride (10.0 g, 74 mmol)
was added slowly. This suspension was stirred for 1
hour at room temperature and then filtered. The solids
were rinsed with a little dichloromethane, and the filtrate

was concentrated. The residue was dissolved/suspend-
ed in 300 mL of dichloromethane, and washed once with
brine. The organic solution was then dried over MgSO4,
filtered, and concentrated to 12.7 g slightly yellow tinted
oil. By 1H NMR, the product was the desired sulfonyl
chloride containing none of the undesired isomer: 1H
NMR (CDCl3): 7.76 (t, J=8Hz, 1H); 7.67 (d, J=7.8 Hz,
1H); 7.56 (d, J=7.8 Hz, 1H); 5.45 (s, 2H); 3.59 (s,
3H); 13C NMR (CDCl3): 157.70; 136.04; 131.23; 129.4
(q, J=34 Hz); 121.9 (q, J=275 Hz); 121.1; 120.6 (q, J=7.5
Hz); 95.45; 57.22.

3. 2-n-Propylthio-3-trifluoromethylphenol.

[0021] A N2 purged 12 L, 4-neck round bottom flask
was fitted with a mechanical stirrer, addition funnel, ther-
mometer and condenser/N2 inlet. The vessel was load-
ed with O-(1-(ethoxy)ethyl)-3-(trifluoromethyl)-phenol
(875 g, 3.74 mol) and THF (4.3 L). The solution was
cooled to 10-15°C and then TMEDA (564 mL, 3.7 mol)
and DIPA (35 mL, 0.035 mol) were added. n-BuLi (1.5
L of 2.4 M in hexanes, 3.75 mol) was added drop wise
at a rate that caused an exotherm to 23°C by the end of
the addition. The brown solution was stirred at room
temperature for 2 hours in order to complete anion equi-
libration. The solution was cooled to -50°C and DPS
(700 mL, 4.6 mol) was added over 15 min causing a slow
exotherm to -30°C. The cooling bath was removed and
the mixture allowed to warm slowly to room temperature
and to stir overnight. The resulting slurry was added to
ice water (4.3 L) and hexane (2.8 L) which caused an
exotherm from 12 to 19°C. The phases were mixed well
and then allowed to separate. The aqueous phase was
discarded and the organics washed with one half satu-
rated brine (3.0 L). The solvent was removed on the ro-
tary evaporator leaving a dark amber oil (1316 g, ca.
90% yield, 80 GC area percent) which contains the prod-
uct, unreacted starting material and DPS. This crude
material was used in the following step.
[0022] The crude amber oil was dissolved in methanol
(1700 mL) and treated with conc. HCl (95 mL) causing
a slow exotherm to 38°C over ca. 15 min. After stirring
an additional 30 min, GC analysis indicated that the de-
protection was complete. The methanol was removed
in vacuo leaving an amber residue with some solids
present. The residue was partitioned between toluene
(1200 mL) andυ saturated brine (600 mL). The organics
were washed with a second portion of υ saturated brine
(600 mL) and the solvents removed in vacuo leaving a
amber/brown liquid (1050 g). The lights were removed
at 50-80°C /3mm Hg using a packed distillation column
(20 cm x 4 cm packed with glass Raschig rings) and a
reflux ratio of 3/1 during the entire distillation. Over-
heads were collected until a fraction contained 80 GC
area percent of the desired product. The pot bottoms
were distilled bulb to bulb (60-75°C, 1.0 mm Hg) and the
product was collected as a pale yellow liquid (735 g; 98.8
GC area percent); 1H NMR (CDCl3) 1.0 (t, J=7.3 Hz,
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3H), 1.62 (m, 2H), 2.70 (t, J=7.5 Hz, 2H), 7.22 (d, J=8.1
Hz, 1H), 7.28 (d, J=7.9 Hz, 1H), 7.38 (m, 1H), 7.50 (bs,
1H).

4. O-(Methoxymethyl)-2-n-propylthio-3-(trifluoromethyl)
phenol.

[0023] O-(methoxymethyl)-3-(trifluoromethyl)phenol
(0.5 g, 2.27 mmol) was added to a dry 3-neck flask under
a N2 atmosphere. The oil was diluted with anhydrous
THF (12_mL), TMEDA (0.38 mL, 2.49 mmol) and DIPA
(0.016 mL, 0.11 mmol). The resulting solution was
cooled with a dry ice-acetone bath (-70°C). To the cold
solution was added a solution n-butyl lithium (0.9 mL,
2.25 mmol of 2.5 M in hexanes) drop wise such that the
temperature does not rise above -65°C. The reaction
mixture was stirred at -70°C for one hour, warmed to
0°C and allowed to stir for 45 min. The reaction mixture
was cooled to -70°C, DPS (0.39 mL, 2.49 mmol) was
added and then the mixture was allowed to warm to
-10°C. Saturated aqueous ammonium chloride (20 mL)
was added. The resulting mixture was stirred 15 min,
diluted with diethyl ether (120 mL) and H2O (50 mL) and
the layers separated. The organic layer was washed
with brine (3 X 150 mL), dried (MgSO4), filtered and the
solvent removed in vacuo to give a gold oil (0.60 g): 1H
NMR (CDCl3): 7.38 (t, J=8 Hz, 1H); 7.23 (m, 2H); 5.64
(s, 2H); 3.38 (s, 3H); 2.69 (t, 3H); 1.59 (q, 2H); 0.97 (t,
3H).

5. 2-Fluoro-6-trifluoromethyl-n-propylthiobenzene.

[0024] A 125 mL 3-neck vessel was purged with N2
and then fitted with a N2 inlet, stir bar, thermometer and
septum. The vessel was loaded with 3-fluorobenzotrif-
luoride (9.0 g, 55 mmol), THF (25 mL) and DIPA (0.2
mL, 1.4 mmol). The solution was chilled to -65°C and
treated with n-BuLi (20 mL of 2.5 M in hexane, 50 mmol)
dropwise at a rate to maintain the temperature at -60 to
-65°C. After the addition was complete, the solution was
cooled to -75°C and stirred for 20 min at which time GC
analysis (DPS quench) indicated an isomer ratio of 40:
3. The solution was stirred at -75°C for an additional 1.4
h at which time GC analysis indication an isomer ratio
of 81:1. DPS (8.3 g, 55 mmol) was added in one portion
causing an exotherm to -45°C and the formation of a
thick slurry. The slurry was allowed to warm to room tem-
perature and then diluted with hexanes (50 mL) and wa-
ter (50 mL). The phases were mixed well and then al-
lowed to separate. The organic phase was washed with
water (2 x 50 mL) , dried (Na2SO4) and the solvents re-
moved in vacuo providing the product as a gold liquid
(11.0 g) which contain 6 percent DPS and less than 1
percent of the undesired isomer as determined by GC
analysis: 1H NMR (CDCl3): 1.0 (t, J=7 Hz, 3H), 1.55 (m,
2H), 2.89 (t, J=7 Hz, 3H), 7.27 (m, 1H), 7.37 (m, 1H),
7.50 (d, J=8 Hz, 1H).

Claims

1. A process for the preparation of a 2-lithiobenzotrif-
luoride of Formula I

wherein

X represents F, Cl or OR and

R represents a C1-C4 alkyl group optionally
substituted with a C1-C4 alkoxy group

which comprises contacting a benzotrifluoride of
Formula II

wherein X is as previously defined
with an alkyl lithium in an inert organic solvent in the
presence of a catalytic amount of a primary or sec-
ondary C1-C8 alkyl amine, wherein the molar
amount of alkyl lithium is less than the sum of the
molar quantities of the benzotrifluoride and of the
primary or secondary alkyl amine, and equilibrating
the reaction mixture.

2. The process of Claim 1 in which the alkyl lithium is
n-butyl lithium.

3. The process of Claim 1 or Claim 2 in which the
C1-C8 alkyl amine is a secondary amine.

4. The process of Claim 3 in which the C1-C8 alkyl
amine is di(i-propyl) amine.

5. The process of any one of the preceding claims in
which the inert organic solvent is an hydrocarbon,
an ether or mixtures thereof.

6. The process of Claim 5 in which the solvent is a mix-
ture of tetrahydrofuran and octanes.
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7. The process of any one of the preceding claims in
which X represents OR and R represents 1-ethox-
yethyl.

8. The process of any one of the preceding claims in
which the equilibrated reaction mixture is further
contacted with an electrophilic reagent.

Patentansprüche

1. Verfahren zur Herstellung eines 2-Lithioben-
zotrifluorids der Formel I

worin

X F, Cl oder OR bedeutet, und
R eine C1-C4-Alkylgruppe bedeutet, die gege-
benenfalls mit einer C1-C4-Alkoxygruppe sub-
stituiert ist,

welches das Inkontaktbringen eines Benzotrifluo-
rids der Formel II

worin X wie oben definiert ist
mit einem Alkyllithium in einem inerten organischen
Lösungsmittel in Gegenwart einer katalytischen
Menge eines primären oder sekundären C1-C8-Al-
kylamins, wobei die molare Menge an Alkyllithium
geringer ist als die Summe der molaren Mengen
des Benzotrifluorids und des primären oder sekun-
dären Alkylamins, und das ins Gleichgewicht brin-
gen der Reaktionsmischung umfasst.

2. Verfahren nach Anspruch 1, worin das Alkyllithium
n-Butyllithium ist.

3. Verfahren nach Anspruch 1 oder Anspruch 2, worin
das C1-C8-Alkylamin ein sekundäres Amin ist.

4. Verfahren nach Anspruch 3, worin das C1-C8-Alky-

lamin Di-(i-propyl)amin ist.

5. Verfahren nach einem der vorhergehenden Ansprü-
che, worin das inerte organische Lösungsmittel ein
Kohlenwasserstoff, ein Ether oder Mischungen da-
von ist.

6. Verfahren nach Anspruch 5, worin das Lösungsmit-
tel eine Mischung von Tetrahydrofuran und Okta-
nen ist.

7. Verfahren nach einem der vorhergehenden Ansprü-
che, worin X OR bedeutet und R 1-Ethoxyethyl be-
deutet.

8. Verfahren nach einem der vorhergehenden Ansprü-
che, worin die ins Gleichgewicht gebrachte Reakti-
onsmischung weiter mit einem elektrophilen Rea-
genz in Kontakt gebracht wird.

Revendications

1. Procédé de préparation d'un lithio-2-trifluoromé-
thylbenzène de formule 1

dans laquelle X représente F, Cl ou OR et
R représente un groupe alkyle en C1 à C4, éven-
tuellement substitué par un groupe alcoxy en C1 à
C4,
qui comprend la mise en contact d'un trifluoromé-
thylbenzène de formule II

dans laquelle X a la signification indiquée précé-
demment, avec un alkyllithium, dans un solvant or-
ganique inerte, en présence d'une quantité cataly-
tique d'une alkyl(C1 à C8)amine primaire ou secon-
daire, la quantité molaire d'alkyllithium étant infé-
rieure à la somme des quantités molaires du trifluo-
rométhylbenzène et de l'alkylamine primaire ou se-
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condaire, et la mise en équilibre du mélange réac-
tionnel.

2. Procédé selon la revendication 1, dans lequel l'alk-
yllithium est le n-butyllithium.

3. Procédé selon la revendication 1 ou 2, dans lequel
l'alkyl(C1 à C8)amine est une amine secondaire.

4. Procédé selon la revendication 3, dans lequel l'alkyl
(C1 à C8)amine est la di(isopropyl)amine.

5. Procédé selon l'une quelconque des revendications
précédentes, dans lequel le solvant organique iner-
te est un hydrocarbure, un éther ou un mélange de
ces composés.

6. Procédé selon la revendication 5, dans lequel le sol-
vant est un mélange de tétrahydrofurane et d'octa-
nes.

7. Procédé selon l'une quelconque des revendications
précédentes, dans lequel X représente OR et R re-
présente un groupe éthoxy-1-éthyle.

8. Procédé selon l'une quelconque des revendications
précédentes, dans lequel le mélange réactionnel à
l'équilibre est mis en contact ultérieurement avec un
réactif électrophile.
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