
EP 0 555 340 B1 Description FIELD OF THE INVENTION 5     The present
invention relates to a novel process for preparing florfenicol, its analogs
and oxazoline intermediates thereto. BACKGROUND OF THE INVENTION 10
Florfenicol, also known as
[R-(R*,S*)]2,2-dichloro-N-[l-(fluoromethyl)-2-hydroxy-2-[4-(methylsulfonyl)
- phenyllethyl]acetamide, is a broad spectrum antibacterial agent useful in
the treatment of gram positive, gram negative and rickettsial infections as
disclosed in U.S. Patent 4,361,557. The preparation of various oxazoline
intermediates of florfenicol have been taught in U.S. Patents 4,876,352;
4,743,700 and Patent Cooperation Treaty (PCT) International Application
Number PCT/US89/03827 having an international filing 15 date of September
12, 1989 (12.09.89). Although a number of the above references teach
efficient processes for preparing florfenicol, related analogs or processes
for preparing their oxazoline intermediates, it would be desirable to
provide a process which is even more efficient and economical by using
fewer and/or less expensive starting materials, and which is less labor
intensive by using fewer man-hours and simpler apparatus. 20 SUMMARY In one
embodiment, the present invention is directed toward a process for
preparing a compound of formula (IV): 25 30 [err] 35 wherein Z represents
H, halo, nitro or [err] wherein x is 0, 1 or 2, comprising a) contacting an
oxazoline compound of formula (I): 40 [err] (I) 50 wherein Z is as defined
hereinbefore, with an equilibrium driving reagent capable of causing an
equilibrium between oxazoline compound (I) and an oxazoline compound of
formula (II): 



55 2    EP 0 555 340 B1 [err] 5 10 wherein Z is as defined hereinbefore,
and the reagent drives the equilibrium toward oxazoline compound (11) by
preferential precipitation of oxazoline compound (II); 15    wherein the
equilibrium driving reagent is selected from a protic solvent and ammonia
or an ammonium salt, wherein the protic solvent is water, a C-1 to C-10
alkanoic acid, a C-1 - C-10 alcohol or mixtures thereof; b) contacting
compound (II) with a fluorinating agent to give a fluorinated oxazoline
compound of formula (III): 20 [err] 25 30 wherein Z is as defined
hereinbefore; and c) hydrolyzing compound (III) to compound (IV). Each
arrow points to a carbon atom which is an 35    asymmetric center giving
rise to either the R or S stereoisomer configuration. In a second
embodiment, the present invention is directed towards a process for
preparing a fluorinated oxazoline compound of formula (III): 40
[err] 50 wherein Z represents H, halo, nitro or [err], wherein x is 0, 1 or
2, comprising 55 3   



EP 0 655340 B1 a) contacting an oxazoline compound of formula (I): [err] 5
10                                                   (1) wherein Z is as
defined hereinbefore, with an equilibrium driving reagent capable of
causing an equilibrium between oxazoline compound (I) and an oxazoline
compound of formula (II): 15 [err] 20 wherein Z is as defined hereinbefore,
and the reagent drives the equilibrium toward oxazoline compound (II) by
preferential precipitation of oxazoline compound (II); and 30    b)
contacting compound (II) with a fluorinating agent to give fluorinated
oxazoline compound (III). The process of this embodiment Is equivalent to
steps (a) and (b) of the above process. In a third embodiment, the present
invention is directed toward a process for preparing an oxazoline compound
of formula (II): 35 [err] wherein Z represents H. halo, nitro or [err]
wherein x is 0, 1 or 2, comprising contacting an oxazoline 50 compound of
formula (I): 55 4    EP 0 555 340 B1 [err] (I) 10 wherein Z is as defined
hereinbefore, with an equilibrium driving reagent capable of causing an
equilibrium between oxazoline compound (I) and oxazoline compound (II), and
the reagent drives the equilibrium toward 



oxazoline compound (II) by preferential precipitation of oxazoline compound
(II). The process of this embodiment is equivalent to step (a) of the above
processes. Preferred is that the protic solvent is 15 isopropanol and the
ammonium salt is ammonium acetate. In another embodiment, oxazoline
compound of formula (I) is prepared by contacting an aminodiol of formula
(V): 20 25 (V) wherein Z is defined hereinbefore, with dichloroacetonitrile
and an alcohol, and optionally in the presence of 30 a catalytic amount of
an acid, to give a mixture containing oxazoline compounds (I) and (II). The
present invention has the advantage of being more efficient and economical
than other processes for preparing florfenicol, its analogs and oxazoline
intermediates thereto, by using fewer or less expensive starting materials.
Another advantage is that various embodiments of the present process are
less labor intensive because they can reduce the amount of time or reduce
the need for specialized equipment which 35 would otherwise be required to
prepare such compounds. DETAILED DESCRIPTION OF THE EMBODIMENTS When
utilized in the present specification and in the appended claims the terms
listed hereinbelow, 40 unless otherwise indicated are defined as follows:
The term "equilibrium driving reagent" refers to any substance, including
mixtures of compounds, which is capable of causing an equilibrium between
oxazoline compound (I) and oxazoline compound (II), wherein the reagent
drives the equilibrium toward oxazoline compound (II) by preferential
precipitation of oxazoline compound (II). That is, in a reaction mixture
containing oxazoline compound (I) or a mixture of 45 oxazoline compound (I)
and oxazoline compound (II), the equilibrium driving reagent will cause the
equilibrium and then drive the equilibrium to favor formation of compound
(II) at the desired completion of the reaction, such that the molar ratio
of oxazoline compound (II) to oxazoline compound (I) is about 80:20 (II:I),
preferably about 90:10, more preferably about 95:5, most preferably about
99:1. The term "equilibrium" is intended to mean a condition in which the
reaction of oxazoline (I) to 50 oxazoline (II) and its opposite or reverse
reaction occur at the same rate, resulting in a constant concentration of
reactants, as defined in G. G. Hawley (Rev.), The Condensed Chemical
Dictionary, 10th Edition, Van Nostrand Reinhold Co., New York, New York,
(1981), 1134 pp. The term "protic solvent' is intended to mean a
hydrogen-bonding solvent, as defined in James B. Hendrickson, Cram, Donald
J., and Hammond, George S., Organic Chemistry, McGraw Hill Book Company, 



55 New York, New York, (1970), 1279 pp. The solvent should preferably, but
not necessarily, be capable of precipitating oxazoline (II) out of
solution. These solvents are water, C-1 to C-10 alkanoic acids such as
formic acid (HCOOH), acetic acid and the like, C-1 to C-10 alcohols such as
methanol and ethanol, and mixtures thereof. Alternatively, the protic
solvent can be admixed with any suitable cosolvent in order to 5    EP 0
555 340 B1 effect precipitation of oxazoline compound (II). Such cosolvents
can include other protic solvents or solvents which are miscible with the
protic solvent such as C-4 to C-10 alkanes, aromatic solvents such as
benzene, toluene, xylenes, halobenzenes such as chlorobenzene, and ethers
such as diethylether, tert-butyl- methylether and isoporopylether, or
mixtures of any of the above solvents or cosolvents. 5     The term
"ammonia" refers to the colorless gas defined by the formula NH3. The
ammonia can be added as a solution of the gas in a suitable solvent or as
the by-product of a previous reaction. The term "ammonium salt" refers to a
salt of the formula [err] wherein [err]  is any suitable anion such as
chloro, bromo, iodo, sulfate, hydrogen sulfate, phosphates hydrogen
phosphate, dihydrogen phosphate, acetate, propionate, butyrate,
isobutyrate, oxalate, benzoate, benzenesulfonate and alkylsul- 10  fonates
having 1 to 4 carbon atoms in the alkyl group. Alternatively, the ammonia
can be admixed with the ammonium salt. The source of the ammonia or
ammonium salt can also be generated in-situ, such as in the preparation of
oxazoline compound (I) from a cyano reagent and an amino alcohol as
described in U.S. Patent 2,759,001, whose preparative teachings are
incorporated herein by reference. The Ishikawa Reagent is
1,1,2,3,3,3-hexafluoropropyldiethylamine in a methylene chloride solution
in a 15 weight ratio of 20 to 60% (weight Iweight). The procedure for
preparing these compounds can be represented as follows: [err] 20
equilibrium 38                  H 40 (IV) 45  In step (a), oxazoline
compound (11) is prepared by contacting oxazoline compound (I) or a mixture
of oxazoline compound (I) and oxazoline compound (11) with an equilibrium
driving reagent to give oxazoline 



(11). The equilbrium driving reagent can be contacted with oxazoline (I) in
amounts ranging from excess amounts to about 0.1 mole of equilibrium
driving reagent per mole of oxazoline compound (I), preferably from about
two moles to one mole equilibrium driving reagent, more preferably
equimolar amounts of 50  equilibrium driving reagent to oxazoline compound
(I). In carrying out step (a), oxazoline (I) can also be admixed with
varying amounts oxazoline (11) before contacting with the equilibrium
driving reagent. The contacting of the reactants can be carried out at
temperatures ranging from about room temperature to the refluxing
temperature of the solvent employed, preferably from about 50 to about 60
degrees Celcius [err], at ambient pressures. The reactants can be stirred
for a period ranging from about one hour to about 24 55  hours or more, or
until the desired completion of the reaction. The desired precipitated
oxazoline compound (11) can be recovered by filtration, centrifugation,
drying under vacuum or by removal of any solvents from the reaction
mixture. 6    EP 0 555 340 B1 In step (b), fluorinated oxazoline compound
(III) can be prepared by contacting oxazoline compound (II) with a suitable
fluorinating agent to give fluorinated oxazoline (III), under conditions as
described, for example, in U.S. Patent 4,876,352 whose preparative
teachings are incorporated herein by reference. In this procedure,
oxazoline compound (II) is contacted with an a,a-difluoroalkylamine
fluorinating agent under 5 pressure to give fluorinated oxazoline (III).
Other alternative fluorinating agents can he employed, such as 1-
diethylamino-1,1-difluoro-2-chloro-2-fluoro-ethane (FAR), phosphorus
fluorides, hydrofluoric acid, an in- organic fluoride in a polyglycol and
the like, as disclosed in U.S. Patent 4,743,700 and European Patent
Application 130,633, whose preparative teachings are incorporated herein by
reference. In step (c), the desired compound (IV) can be prepared by
hydrolyzing fluorinated compound (III) with 10 an acid. In compound (IV),
when Z = [err] compound (IV) is known as florfenicol. Such acids can
include but are not limited to hydrochloric, sulfuric, phosphoric, acetic,
propionic and the like. The acid can be employed to adjust the pH of the
reaction medium between 1 and 7, preferably at a pH of 4. Hydrolysis can be
carried out at a temperature ranging from room temperature to the reflux
temperature of the reaction medium. Compound (IV) can be recovered by
conventional procedures, such as filtration, distillation, 15 removal of
any solvents present and crystallization. The following examples illustrate
the present invention in a manner by which it can be practiced but, as
such, should not be construed as limitations upon the 



overall scope of the same. EXAMPLE 1. Step (a): Driving the equilibrium to
D-(-)-threo-2-(dichloromethyl)-4,5-dihydro-5-[4-(methylsul- 20
fonyl)phenyl]4-oxazolemethanol (II) [err] 35 A slurry of 1.00 gram (g) of
D-threo-2-(dichloromethyl)-4,5-dihydro-a-[4-(methylsulfonyl)phenyl]-4-ox-
azolemethanol (I) in 2 milliliters (ml) of isopropanol saturated with
ammonia is stirred at a temperature of [err] for 2 hours (hr). With
vigorous stirring 10 ml of n-heptane is added over a period of two minutes.
The 40 reaction mixture is then stirred at [err] for 18 hr, cooled to
[err] and the solids are collected by filtration and washed with n-heptane
and dried under vacuum at [err] to give 950 milligrams (mg) of the title
compound (95 percent (%) yield). 45 50 55 7    EP 0 555 340 B1 Step (b):
Preparation of
(4S,5R)-2-dichloromethyl-5-[4-(methylsulfonyl)phenyl]-4-fluoromethyl-1,3-ox
azoline (III) by fluorination 5                                [err] 10 15
A 30 ml non-stirred pressure bomb equipped with a Teflon[err] insert
(trademark of the DuPont E. Nemours 20 Co., Wilmington Delaware) is charged
with 2.0 g D-(-)-threo-2-(dichloromethyl)-4,5-dihydro-5-[4-(methylsul-
fonyl)phenyl]-4-oxazolemethanol (II) from step (a). The bomb is then
charged with 10 ml methylene chloride and 8.15 g Ishikawa reagent methylene
chloride solution having an assay of 23.9% purity. The bomb is sealed,
placed into an oil bath heated to [err] and heated for 2 hr. The bomb is
removed from the oil bath, cooled to  [err] in an ice/water bath and the
contents containing the title compound (III) are transferred 25 to a 250 ml
round bottom flask equipped with a magnetic stirrer. Step (c): Preparation
of
[R-(R*,S*)]-2,2-dichloro-N-[1-fluoromethyl)-2-hydroxy-2-[4-(methylsulfonyl)
phenyl]- 



ethylacetamide (IV) (ie. florfenicol) by hydrolysis 30 [err] 45 The 250 ml
round-bottom flask in step (b) is charged with 0.15 g potassium acetate,
2.0 ml of methanol are added with agitation and the contents of the flask
are concentrated under vacuum to one-half the volume. Ten milliliters of
isopropanol/water (65:35, volume:volume basis) are added to the flask and
any remaining methylene chloride is removed by vacuum concentration. An
additional 10 ml isopropanol/water (63:35) is added to the flask and the
mixture is stirred at room temperature for 10 hr at pH 3.5 to 4.0.
Hydrolysis of so the
(4S,5R)-2-dichloromethyl-5-[4-(methylsulfonyl)phenyl]-4-fluoromethyl-1,3-ox
azoline (III) is monitored by high pressure liquid chromatography (HPLC).
The contents of the flask are concentrated over vacuum to one-half the
volume to give a heavy precipitate, which is cooled overnight in a
refrigerator. The precipitate is vacuum filtered, washed with 20 ml water,
and dried at [err] under vacuum for 18 hr to give 1.93 g (85.7% yield)of
title product (IV) having a purity of 90.9%. 55 8    EP 0 555 340 B1
EXAMPLE 2. Step (a): Driving the equilibrium to
D-(-)-threo-2-(dichloromethyl)-4,5-dihydro-5-[4-(methylsul-
ionyl)phenyl]-4-oxazolemethanol (II) To a 30 ml isopropanol solution
saturated with ammonia is added 20 g of D-(-)-threo-2-(dichloromethyl)-4,5-
5  dihydro-a-[4-(methylsulfonyl)phenyl]-4-oxazolemethanol. The reaction
mixture is stirred at [err] for 3 hours and then at [err] for 16 hours.
After the reaction mixture is cooled to [err], the precipitates are
filtered and washed with hexane to afford, after drying at [err] under
vacuum, 17.3 g (88% yield) of the title compound (II) with a purity of
98.8%. 10  Step (b): Preparation of
(4S,5R)-2-dichloromethyl-5-[4-(methylsulfonyl)phenyl]-4-fluoromethyl-1,3-ox
azoline (III) by fluorination A 300 ml non-stirred pressure bomb is charged
sequentially with 38 g of D-(-)-threo-2-(dichloromethyl)-4,5-
dihydro-5-[4-(methylsulfonyl)phenyl]-4-oxazolemethanol (II) from step (a),
155 ml of methylene chloride, 71 15  g of Ishikawa reagent methylene
chloride solution having an assay 53% (weight/weight). The bomb is sealed,
placed in a [err] oil bath and heated for 1.5 hours. The bomb is removed
from the oil bath, cooled 



to [err] and the contents are transferred to a 500 ml separatory funnel
containing 80 ml of water and 5 ml of 50% NaOH. The mixture is agitated and
the layers are split. The organic layer is washed with another 60 ml of
water. After separating the layers, the organic layer containing the title
compound (III) is transferred to 20 a 500 ml round bottom flask equipped
with a stirrer. Step (c): Preparation of
[R-(R*,S*)]-2,2-dichloro-N-[1-(fluoromethyl)-2-hydroxy-2-[4-(methylsulfonyl
)phenyl]- ethylacetamide (ie. florfenicol). 25  The organic layer from step
(b) is concentrated under vacuum and 114 ml isopropanol and 76 ml of water
are added to the flask. The pH of the isopropanol/water solution is
adjusted to between 8.5 and 9.0 with ammonium hydroxide (NH4 OH) and the
mixture is heated at  [err] for 15 minutes. Acetic acid is added to adjust
the pH to between 4.0 and 5.0 and the mixture is heated to [err] for 3
hours to hydrolyze the
(4S,5R)-2-dichloromethyl-5-[4-(methylsulfonyl)phenyl]-4-fluoromethyl-1,3-ox
azoline (111). After the hydrolysis 30  is completed, 80 ml of water are
added and the mixture is agitated for 2 hours at [err]. The precipitates
are collected by filtration and washed with cold isopropanol/water (1:1) to
give, after drying at 55 *C under vacuum for 16  hours, 33.63 g (82.1 %
yield) of the title compound (IV) with a purity of 98.4%. PREPARATION OF
STARTING MATERIALS 35 The oxazoline starting materials of formula (I) are
known to those skilled in the art. Analogous methods for preparing
oxazoline compound (I), particularly in admixture with oxazoline compound
(II) are taught in U.S. Patents 2,759,001 and 4,235,892, European Patent
Application 130,633 and in H. Witte and Wolfgang Seeligar, Formation of
Cyclic Imidic Esters by Nitriles with Amino Alcohols, Liebigs Ann. Chem.
pp. 996- 40 1009, (1974), whose preparative teachings are incorporated
herein by reference. A typical preparation is illustrated as follows: 45 60
55    EP 0 555 340 B1 [err] 15 20 



In the above illustration, oxazoline compound of formula (I) is prepared by
contacting an aminodiol of formula (V) wherein Z is defined hereinbefore,
preferably where Z = [err] with dichloroacetonitrile and an alcohol, and
optionally in the presence of a catalytic amount of an acid, to give a
mixture containing 26  oxazoline compounds (I) and (II). Suitable alcohols
include the C-1 to C-10 alcohol such as methanol, ethanol, isopropanol and
the like. Optionally and preferably a catalytic amount of an organic acid,
ie. PTSA, acetic, and the like or a mineral acid, ie. sulfuric,
hydrochloric, phosphoric, and like can be employed. The reactants can be
contacted at an temperature effective to prepare a mixture containing
oxazoline com- pounds (I) and (II), generally between about 50-80 C. The
temperature can be raised or lowered to modify 30 the purity of oxazolines
(II) and (I) and their ratios. For example, the temperature of the reaction
mixture can be heated to 70 * C for one to two hours and then lowered to
[err] overnight to give a mixture of oxazolines (II) and (I), in which the
amount of oxazoline (II) formed is greater than the amount of oxazoline
(I). Preparative Example. Mixture of D-(-)-threo-2-(dichloromethyl)-4,
5-dihydro-5-[4-(methylsulfonyl)phenyl]-4- 35  oxazolemethanol  (II)  and
D-threo-2-(dichloromethyl)-4,5-dihydro-a-[4-(methylsulfonyl)phenyl]-4-ox-
azolemethanol (I) 40 45 50 55 10    EP 0 555 340 B1 [err] 25 Equip a 500 ml
3-neck round bottom flask with an overhead stirrer, condenser, thermometer,
nitrogen (N2) overlay and baths for cooling and heating. Charge 130 ml of
isopropanol to the flask. With agitation, charge 50.4 g
dichloroacetonitrile to the flask and wash the residue in a weighing beaker
with 20 ml of isopropanol into the flask. With agitation, charge 5 ml of
concentrated sulfuric acid to the flask, maintaining the temperature less
than [err] by use of an ice water bath. Cool to about [err] and charge 100
g D-(-)-threo- 30  2-amino-1-[4-methylsulfonyl)phenyl]-1,3-propanediol to
the reaction flask in amounts sufficient to maintain a smooth stirring.
Heat the reaction slurry to [err] and maintain at this temperature for 1.5
hours to give title compounds (II) and (I) in a ratio of 70:30 (II:I). 



Claims 35 1. A process for preparing a compound of formula (IV): S [err] 40
45 wherein Z represents H, halo, nitro or [err] wherein x is 0, 1 or 2,
comprising 50 55    EP 0 555 340 B1 [err] 25  Equip a 500 ml 3-neck round
bottom flask with an overhead stirrer, condenser, thermometer, nitrogen
(N2) overlay and baths for cooling and heating. Charge 130 ml of
isopropanol to the flask. With agitation, charge 50.4 g
dichloroacetonitrile to the flask and wash the residue in a weighing beaker
with 20 ml of isopropanol into the flask. With agitation, charge 5 ml of
concentrated sulfuric acid to the flask, maintaining the temperature less
than [err] by use of an ice water bath. Cool to about 25 * C and charge 100
g D-(-)-threo- 30  2-amino-1-[4-methylsulfonyl)phenyl]-1,3-propanediol to
the reaction flask in amounts sufficient to maintain a smooth stirring.
Heat the reaction slurry to [err] and maintain at this temperature for 1.5
hours to give title compounds (II) and (I) in a ratio of 70:30 (II:I).
Claims 35 1. A process for preparing a compound of formula (IV): 40 [err]
45 wherein Z represents H, halo, nitro or [err] wherein x is 0, 1 or 2,
comprising 50 55 



EP 0 555 340 B1 a) contacting an oxazoline compound of formula (I): [err]
wherein Z is as defined hereinbefore, with an equilibrium driving reagent
capable of causing an equilibrium between oxazoline compound (I) and an
oxazoline compound of formula (II): 15 [err] 25 wherein Z is as defined
hereinbefore, and the reagent drives the equilibrium toward oxazoline
compound (II) by preferential precipitation of oxazoline compound (II); 30
wherein the equilibrium driving reagent is selected from a protic solvent
and ammonia or an ammonium salt, wherein the protic solvent is water, a C-1
to C-10 alkanoic acid, a C-1-C-10 alcohol or mixtures thereof; b)
contacting compound (II) with a fluorinating agent to give a fluorinated
oxazoline compound of formula (III): 35 [err] 40 45 wherein Z is as defined
hereinbefore; and c) hydrolyzing compound (III) to compound (IV). 50 55 12
2. A process for preparing a fluorinated oxazoline compound of formula
(III): [err] 



5 15     wherein Z represents H, halo, nitro or [err] wherein x is 0, 1 or
2, comprising a) contacting an oxazoline compound of formula (I): [err] 20
wherein Z is as defined hereinbefore, with an equilibrium driving reagent
capable of causing an equilibrium between oxazoline compound (I) and an
oxazoline compound of formula (II): 30 [err] wherein Z is as defined
hereinbefore, wherein the reagent drives the equilibrium toward oxazoline
compound (II) by preferential precipitation of oxazoline compound (II); 45
wherein the equilibrium driving reagent is selected from a protic solvent
and ammonia or an ammonium salt, wherein the protic solvent is water, a C-1
to C-10 alkanoic acid, a C-1-C-10 alcohol or mixtures thereof; and b)
contacting oxazoline compound (II) with a fluorinating agent to give
fluorinated oxazoline compound (III). 50 55 13    EP 0 555 340 B1 3. A
process for preparing an oxazoline compound of formula (II): [err] 5 10 15
wherein Z represents H, halo, nitro or [err] wherein x is 0, 1 or 2,
comprising contacting an oxazoline compound of formula (I): [err] 30
wherein Z is as defined hereinbefore, with an equilibrium driving reagent
capable of causing an 



equilibrium between oxazoline compound (I) and oxazoline compound (II),
wherein the reagent drives the equilibrium toward oxazoline compound (II)
by preferential precipitation of oxazoline compound (II); wherein the
equilibrium driving reagent is selected from a protic solvent and ammonia
or an ammonium salt, wherein the protic solvent is water, a C-1 to C-10
alkanoic acid, a C-1-C-10 alcohol or mixtures 35     thereof. 4. The
process of claims 1-3 wherein the C-1 to C-10 alcohol is isopropyl alcohol.
5. The process of claims 1-4 wherein Z represents [err]. 40 6. The process
of claims 1-5 wherein oxazoline (II) is recovered by precipitating and
filtering oxazoline (II) from the reaction mixture. 7. The process of
claims 1-6 wherein oxazoline compound (I) is admixed with oxazoline
compound (II) 45     prior to contacting with the equilibrium driving
reagent. 8. The process of claims 1-7 wherein prior to step (a), oxazoline
compound of formula (I) is prepared by contacting an aminodiol of formula
(v): [err] 14    EP 0 555 340 B1 wherein Z is defined hereinbefore, with
dichloroacetonitrile and an alcohol, and optionally in the presence of a
catalytic amount of an acid, to give a mixture containing oxazoline
compounds (I) and (II). Patentansproche 6 1. Verfahren zum Herstellen einer
Verbindung der Formel (IV) 10H 76
1 I  NHCOGHCh (IV) 20     worin Z H, Halogen, Nitro odor H3CSOr bedeutet,
worin x 0, 1 oder 2 ist, das a) das Zusammenbringen einer
Oxazolinverbindung der Formel (I) 25 30~~~~~~~~~ 



90                                                              CHC6 (I)
worin Z wie vorstehend definiert ist, mit einem
gleichgewichtsverschiebenden Reagenz, das zum 35        Hervorrufen eines
Gleichgewichts zwischen der Oxazolinverbindung (I) und einer
Oxazolinverbindung der Formel (II) CHC6 40 45
1i2 50                                        ~~~~~~~~~~(II) 50 befahigt
ist, worin Z wie vorstehend definiert ist, und das Reagenz das
Gleichgewicht zu der Oxazolinverbindung (II) durch bevorzugte Fallung der
Oxazolinverbindung (II) verschiebt; wobei das gleichgewichtsverschiebende
Reagenz aus einem protischen Losungsmittel und Ammoniak oder 55
einem Ammoniumsalz ausgewihit ist, wobei das protische Losungsmittel
Wasser, eine C-1- bis C- 10-Alkansaure, ein C-1-C-10-Alkohol oder Gemische
derselben ist, b) das Zusammenbringen von Verbindung (II) mit einem
Fluorierungsmittel unter Ergeben elner fluorierten Oxazolinverbindung der
Formel (Ill) 15    [err] ON 5 10 75        worin Z wie vorstehend definiert
ist, und c) das Hydrolysieren von Verbindung (111) zu Verbindung (IV)
umfaBt. 2. Verfahren zum Herstellen elner fluorierten Oxazolinverbindung
der Formel (111) 20 20                                        ~~~~~~CHC6 O0
N 25                                                                   F 



30 ( III ) worin Z H, Halogen, Nitro oder HqCSOX,- bedeutet, worin x 0, 1
oder 2 ist, welches 35        a) das Zusammenbringen einer
Oxazolinverbindung der Formel (I) OH           R 40 CH~~~~HC (I) 48 worin Z
wie vorstehend definiert ist, mit einem gleichgewichtsverschiebenden
Reagenz, das zum Hervorrufen eines Gleichgewichts zwischen der
Oxazolinverbindung (I) und einer Oxazolinverbindung der Formel (11) 50 55
16    CHCi O^N~O 5 10 (II) is       befahigt ist, worin Z wie vorstehend
definiert ist, wobei das Reagenz das Gleichgewicht zu der
Oxazolinverbindung (II) durch bevorzugte Fallung der Oxazolinverbindung
(II) verschiebt, wobei das gleichgewichtsverschiebende Reagenz aus elnem
protischen Ldsungsmittel und Ammoniak oder einem Ammoniumsalz ausgewhilt
ist, wobel das protische Losungsmittel Wasser, elne C-1- bis C-
10-Alkansaure, ein C-1-C-10-Alkohol oder Gemische derselben ist, und 20
b) das Zusammenbringen der Oxazolinverbindung (II) mit elnem
Fluorierungsmittel unter Ergeben einer fluorierten Oxazolinverbindung der
Formel (IIl) umfaflt. 3 Verfahren zum Herstellen einer Oxazolinverbindung
der Formel (II) 26 



CHCi 30                                                                OH
36 worin Z H, Halogen, Nitro oder HsCSOXx- bedeutet, worin x 0, 1 oder 2
ist, welches das Zusammen- bringen einer Oxazolinverbindung der Formel (I)
40 45 (I) 50 worin Z wie vorstehend definiert ist, mit elnem
gleichgewichtsverschiebenden Reagenz, das zum Hervorrufen eines
Gleichgewichts zwischen der Oxazolinverbindung (I) und einer
Oxazolinverbindung der Formel (II) befahigt ist, wobel das Reagenz das
Gleichgewicht zu der Oxazolinverbindung (II) durch 55     bevorzugte
FRllung der Oxazolinverbindung (II) verschiebt, wobei das
gleichgewichtsverschiebende Reagenz aus einem protischen Losungsmittel und
Ammoniak oder einem Ammoniumsalz ausgewahlt ist, wobei das protische
L6sungsmittel Wasser, eine C-1- bis C-10-Alkansgure, ein C-1-C-10-Alkohol
oder Gemische derselben ist. 17    EP 0 555 340 B1                        1
l     IIII III 1Il !   * 4. Verfahren der AnsprUche 1-3, wobei der C-1- bis
C-10-Alkohol Isopropylalkohol ist. 5. Verfahren der AnsprUche 1-4, wobei Z
H-3CSO2- bedeutet. 5  6. Verfahren der AnsprUche 1-5, wobel das Oxazolin
(II) durch Fallen und Filtrieren von Oxazolin (II) aus dem Reaktionsgemisch
gewonnen wird. 7. Verfahren der AnsprUche 1-6, wobei die Oxazolinverbindung
(I) mit der Oxazolinverbindung (II) vor dem Zusammenbringen mit dem
gleichgewichtsverschiebenden Reagenz gemischt wird. 10 8  Verfahren der
AnsprUche 1-7, wobei die Oxazolinverbindung der Formel (I) vor Schritt (a)
durch Zusammenbringen eines Aminodiols der Formel (V) 15HO
R 20 



(V) 25     worin Z wie vorstehend definiert ist, mit Dichloracetonitril und
elnem Alkohol und gegebenenfalls in Anwesenheit einer katalytischen Menge
einer Saure unter Ergeben eines die Oxazolinverbindungen (I) und (II)
enthaltenden Gemischs hergestellt wird. Revendications 30 1. Proced6 de
preparation d'un compose de la formule (IV): HO H 35
i it  ~F z4R NHCOCHC6 40 oO Z represente H, halo, nitro ou H1CSOQ-, oO x
est 0, 1 ou 2, consistant a a) mettre en contact un compose d'oxazoline de
la formule (I): 45                                            0  OH 50
0 CHC6 55 oQ Z est tel que d6fini precedemment, avec un reactif entraTnant
vers l'equilibre, capable de provoquer un equilibre entre le compose
d'oxazoline (I) et un compose d'oxazoline de formule (II): 18    EP 0 555
340 Bi                         I 111111 JIJi 1111  J Jil *   C   L   M   S
* HCi 5~~~~~~ /  OH I84cH2 10
R               U oO Z est tel que dMfini prec6demment et le rdactif
entratne I'equilibre vers le composa d'oxazoline 



(11) par precipitation prbferentielle du compose d'oxazoline (Il); 15
0O le r6actif entraihant vers l'equilibre est cholsi parmi un solvant
protique et l'ammoniaque ou un sel d'ammonium oO le solvant protique est de
l'eau, un acide alcanotque C-1 a C-10, un alcool C1 - C10 ou lours
m6langes; b) mettre on contact le compose (II) avec un agent fluorant pour
donner un compose fluore d'oxazoline de la formule (Ill): 20 9H2 26
0o   NF 30
(1 oO Z est tel quo prdcddemment d6fini; et (c) hydrolyser le compose (III)
en compose (IV). 35 2. Proc6d4 do pr~paration d'un compose fluore
d'oxazoline de formule (Ill): VHCk 40 0 /            F 45
1 J4R2 (NI) 50     o0 Z represento H, halo, nitro ou HaCSO-, o0 x est 0, 1
ou 2, consistant & 55 19    EP 0 555 340 B1                     Cliffs II
lall \ a) mettre en contact un compos6 d'oxazoline de la formule (I): OH R
5                                                    N 70
CHCi M ob Z est tel quo defini pr~cedemment, avec un reactif entratnant
vers I'dquilibre capable de 



75       provoquer un 6quilibre entre le compose d'oxazoline at un compose
d'oxazoline de formule (Il): CHCi 20
zK 20~~~~~~~ " N 25                                                      2
(RCRCH2   (N ob Z est tel quo pr~cddemment ddfini, ob le rdactif entratne
I'6quilibre vers le compos6 d'oxazoline 30       (11) par precipitation
pr6fdrentielle du compos6 d'oxazoline (Il); od le reactif entratnant vers
t'6quilibre est choisi parmi un solvant protique et de I'ammoniaque ou un
sel d'ammonium, oa le solvant protique est de Pteau, un acide alcalin C-1 a
C-10, un alcool C-1-C-10 et lours m6langes; et b) mettre en contact le
compose d'oxazoline (It) avec un agent fluorant pour donner un composd
fluore d'oxazoline (III). 35 & Procedd de preparation d'un compose
d'oxazoline de formult (Il): CHC6 40 / AH 45
H2 ($RC~~( 50     aO Z represente H, halo, nitro ou HsCSO_, oa x est 0, 1
ou 2, consistant a mottre en contact un compos6 d'oxazoline de formule (I):
55 20    EP 0 555 340 B1 OH 8HCf2 70
( oO Z est tel que defini precedemment, avoc un reactif entralnant vers
I'equilibre, capable de provoquer un equilibre entre le compose d'oxazoline
(I) et le compos6 d'oxazoline (II), oo le reactif entratne 



78     I'equilibre vers le compos6 d'oxazoline (II) par precipitation
preferentielle de compose d'oxazoline (Il); ob le reactif entrafhant vers
I'6quilibre est choisi parmi un solvant protique et de I'ammoniaque et un
sel d'ammonium oO le solvant protique est de l'eau, un acide alcanotque C-1
a C-10, un alcool C-1 a C-10 ou lours m6langes. 20  4. Procedd des
revendications 1-3 oO l'alcool C-1 a C-10 est l'alcool isopropylique. 5.
Proc6d6 des revendications 1-4, oO Z repr6sente H8CSO2-. 6. Procede des
revendications 1-5 od l'oxazoline (II) est recuperee par pr6cipitation et
filtration de 26     I'oxazoline (II) du m~lange reactionnel. 7. Proc6de
des revendications 1-6, oO le composa d'oxazoline (I) est melange au
compose d'oxazoline (II) avant mise on contact avec le reactif entralhant
vers l'equilibre. so  8  Proced6 des revendications 1-7, ot avant l'etape
(a), on prepare le compose d'oxazoline de formule (I) par contact d'un
aminodiole de formule (V): FHOH 35 40
) o0 Z est d6fini precedemment, avec du dichloroacetronitrile et un alcool,
et facultativement, on presence d'une quantite catalytique d'un acide, pour
donner un m6lange contenant les compos6s 45     d'oxazoline (I) et (II). 50
55 21    


