
0 111 387 Description Background of the Invention The synthesis of
sorbinil, by optical resolution of RS-2,3-dihydrospiro
[4H-1-benzopyran-4,4'- 5  imidazolidinel-2',5'-dione (the racemic compound
corresponding to sorbinil) or of precursor 6-fluoro-4-
ureidochroman-4-carboxylic acid affords at least equal yields of the
undesired enantiomer of sorbinil or of its precursor (either one usually
contaminated with the corresponding racemate). The overall efficiency of
the process is greatly enhanced by conversion of these by-products back to
sorbinil intermediate, 6-fluoro- 4-chromanone, which is then recycled to
sorbinil. Not only is the overall yield of sorbinil greatly increased, 10
but disposal problems associated with these by-products (necessarily formed
in yields at least equivalent to sorbinil or its precursor) are avoided.
The present invention is appliable not only in the original synthesis of
sorbinil, involving optical resolution of racemate with brucine (Sarges,
U.S. Patent No. 4,130,714), but also to more recently discovered processes:
European patent application publication no. 0109232 for "Sorbinil by
Optical s  Resolution with Aminopinane Derivatives"; and European patent
application publication no. 0109231, for "Sorbinil for Optical Resolution
of Precursor 6-Fluoro-4-Ureidochroman-4-Carboxylic Acid"; both filed
concurrently with the present application. Summary of the Invention 20
Flowsheet I incorporates synthetic routes to sorbinil according to Sarges,
and the European applications referred to above, as well as the present
reconversion of byproducts to 6-fluoro-4- chromanone. The present invention
encompasses a process for the regeneration of purified
6-fluoro-4-chromanone (1) from by-product R- or a mixture of R- and
RS-6-fluorospiro[chroman-4,4'-imidazolidinel-2',5'-dione [(7) 25  or (7)
and (3)], or a mixture of R- and RS-6-fluoro-4-ureidochroman-4-carboxylic
acid [(8) or (8) and (4)], or a cationic salt thereof, which comprises the
steps of: (a) hydrolysis in the presence of an aqueous inorganic base to
form an intermediate amino acid which is R- or a mixture of R- and
RS-4-amino-6-fluorochroman-4-carboxylic acid (2); (b) degradation of said
intermediate amino acid in an aqueous solvnet with a chlorinating agent to
30 form a mixture of 6-fluoro-4-chromanone and 6-fluoro-4-chloriminochroman
(the mixture (9)1; and (c) hydrogenation of said mixture of
6-fluoro-4-chromanone and 6-fluoro-4-chloroiminochroman over a noble metal
catalyst in an aqueous or aqueous organic solvent to yield said purified.
6-fluoro-4- chromanone (1), suitable for recycling to additional sorbinol.
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. 2.    0 111 387 FLOWSHEET I [err] The expression "cationic salt"
includes, but is not restricted to, alkali metal salts (e.g. sodium, 60
potassium),  alkaline earth salts (e.g. calcium, magnesium) and salts with
amines (e.g. ammonia). In a preferred embodiment, the salt will be with an
optically active amine which was used in the resolution of the racemate (3)
or (4). When regeneration of 6-fluoro-4-chromanone is from (7) or a mixture
of (7) and (3), the most preferred salts are with brucine (used by Sarges,
supra) or (-)-3-aminomethylpinane, (+)-3- aminomethylpinane,
(-)-2-amino-2-norpinane or quinine (as used in European application, ref.
PC 6551, 65  supra). Of the latter, most highly preferred is
(-)-3-aminomethylpinane, since in that case only one    0111  387 optically
active amine is employed, facilitating recovery of the amine. When
regeneration of 6-fluoro-4- chromanone is from (8) or a mixture of (8) and
(4), most preferred salts are with D-(+)-(1-phenethyl)amine or
L-(-)-ephedrine (as used in European application publication no. 0109231,
supra). 



When the salt is that of an optically active amine, a further preferred
embodiment of the present 5  invention is to recover the optically active
amine in step (a) above, by extraction of the basic aqueous reaction
mixture with a water immiscible, reaction inert organic solvent. The amine
is recovered from the extract by standard methods of evaporation,
precipitation and/or distillation. As used herein, the expression "reaction
inert solvent" refers to a solvent which will not interact with starting
materials, reagents, intermediates or product so as to significantly reduce
the yield or purity of the desired product - 10  in the present instance
the optically active amine and, ultimately, the 6-fluoro-4-chromanone, both
to be used in recycling to produce additional sorbinil. The expression
"chlorinating agent" refers to any chlorinating agent commonly employed in
the art, including, but not restricted to chlorine, N-chloro-lower alkanoic
acid amides (e g. N-chloroacetamide), hydrocarbon dicarboxylic acid imides
(e.g., N-chlorosuccinimide, phthalimide and the like), N-lower 15  alkanoyl
anilides; 3-chloro and 3,5-dichloro-5,5-dimethylhydantoin, perchloride
hydrohalides (e.g., pyridinium perchloride hydrochloride), and lower alkyl
hypochlorites (e.g., tert-butylhypochlorite). Preferred reagents are
N-chlorosuccinimide or sodium hypochlorite (equivalent to Cl[err] + NaOH).
When N- chlorosuccinimide is employed as chlorinating agent, it is
preferred to adjust the pH from step (a) and maintain it at 4-5.5 during
the degradation step (b). When sodium hypochlorite is used as chlorinating
20  agent, it is preferred not to adjust the pH down from step (a),
avoiding release of chlorine gas from the system in the degradation step
(b). Detailed Description of the Invention The present invention, which is
readily carried out, makes otherwise undesired and unavoidable by- 25
products in the synthesis of sorbinil of value in the preparation of
additional sorbinil. When sorbinil is obtained by optical resolution of
racemic (RS)-6-fluorospiro(chroman-4,4'- imidazolidinel-2',5'-dione (3),
i.e. as the enantiomeric salt with an optically active amine (e.g. brucine,
(-)- 3-aminomethylpinane, supra), the enantiomer of sorbinil, i.e.,
R-6-fluorospiro[chroman-4,4'-imidazolidinel- 2',5'-dione (7), is obtained
in a yield at least equivalent to that of sorbinil. The by-product R-isomer
will 30  generally be initially recovered as the diastereomeric salt (which
usually contains also some of the sorbinil salt). The recovered
diastereomeric salt can be used directly in the process of the present
invention, preferably with in process recovery of the optically active
amine. Alternatively, the enantiomeric salt is converted, e.g. by simple
slurry in excess aqueous mineral acid or by elution from a suitable basic
ion exchange resin followed by contact with acid, into its free acid form
(7), usually containing also some 35  racemate (3); the free acid form is
then used in the process of the present invention. When sorbinil is
obtained by the optical resolution of racemic (RS-)
6-fluoro-4-ureidochroman-4- carboxylic acid, the R-isomer thereof is
obtained in a yield at least equivalent to that of the S-isomer (sorbinil
precursor). Again, the by-product is generally initially recovered as the
diastereomeric salt (which usually contains some of the S-isomer salt). The
latter R-isomer or mixture is (i) used directly in the present 40  process,
preferably with in process recovery of the optically active amine; (ii)
converted by simple slurry in mineral acid, or contact with basic ion
exchange resin followed by contact with acid, to the free acid form (8),
usually contaminated with racemate (4), then used in the present process;
or (iii) converted to the hydantoin (7), i.e. the enantiomer of sorbinil,
usually containing racemate (3), then used in the present process. 45
The first stage of the present process is hydrolysis of the hydantion (7),
the hydantion mixture (7) and (3), the ureidoacid (8) or the ureidoacid
mixture (8) and (4), or a cationic salt thereof, to R-4-amino-6-
fluorochroman-4-carboxylic acid, or a mixture of that R-amino acid and the
racemic amino acid (2). This hydrolysis is carried out in the presence of
an aqueous inorganic base (e.g., an alkali or alkaline earth hydroxide such
as NaOH or Ba(OH)[err]). When the hydantion is the starting material,
Ba(OH)2 is the preferred 50  base. When the ureidoacid is the starting
material, NaOH is the preferred reagent. In either case, the hydrolysis is
preferably carried out by warming to 75-130[err]C (under pressure, if
necessary). Most convenient is the reflux temperature of the reaction
mixture, which will generally be in the range of 100-110[err]C, depending
upon the molar concentration of solutes. If desired, the amino acid can be
recovered, e.g. by adjusting the pH to the isoelectric point (near 55
neutral) and filtration or extraction into a water immiscible organic
solvent. It is preferred, however, to use the amino acid without isolation
in the subsequent chlorination step. If the starting material introduced
into the basic hydrolysis step is a salt of an optically active amine, the
amine is generally recovered during the hydrolysis stage by extraction into
a water immiscible organic solvent such as methylene chloride, chloroform,
toluene or ethyl acetate, preferably at 25-50[err]C, i.e. before 60  or
after heating at 75-130[err]C, most preferably before the heating period so
as to minimize side reactions involving the optically active amine. The
second stage of the present process involves chlorination of the
intermediate amino acid with overall conversion to a mixture (a) of
6-fluoro4-chromanone and 6-fluoro-4-chloriminochroman. The second stage is
generally carried out directly on the aqueous amino acid derived in the
first stage, with 



65  optional pH control in the second stage. In any event, even if carried
out on isolated amino acid, the second 4    0111 387 stage, like the first
stage, is carried out in aqueous media. Temperature is not critical, e.g.,
0-50[err]C is satisfactory. As a matter of convenience, ambient
temperatures (e.g., 17-27[err]C) are preferred. The mixed productissimply
isolated fromthe aqueous reaction mixture byfiltration, preferablyat high
pH (8.5-10.5). The proportion of ketorie and chlorimine in the mixture
formed in the second stage will depend upon 5  the chlorinating agent and
the conditions of the chlorination. Under one set of preferred conditions,
viz., N- chlorosuccinimide as chlorinating agent with pH controlled between
4 and 5.5, the ketone will predominate, particularly when the amino acid is
not isolated and is a mixture derived from the hydantoin with barium
hydroxide as base. On the other hand, under a second preferred set of
conditions, using sodium hypochlorite as the chlorinating agent (without pH
adjustment), the chlorimine will predominate, 10  particularly when the
amino acid is not isolated and is a mixture derived from ureidoacid in
strong aqueous sodium hydroxide. The third stage of the present process is
the hydrogenation of the ketone/chlorimine mixture (9), carried out under
hydrolytic (aqueous) conditions, usually with an added reaction-inert water
miscible organic solvent to help solubilize at least a portion of the
mixture (9). Methanol is the preferred solvent for 15  this purpose,
generally added not only prior to hydrogenation, but after hydrogenation to
help separate the purified product from insoluble catalyst. The
hydrogenation is carried out over a hydrogenation catalyst, preferably a
noble metal catalyst such as platinum, palladium, rhenium, rhodium and
ruthenium, either of the supported or non-supported type, including the
known catalytic compounds thereof such as the oxides, chlorides, etc.
Examples of suitable 20  catalysts supports include carbon, silica and
barium sulfate. The catalysts may be preformed or formed in situ by
prereduction of an appropriate salt of the catalytic compound. Examples of
preferred catalysts are 5% palladium-on-carbon, 5% platinum-on-carbon, 5%
rhodium-on-carbon, platinum chloride, palladium chloride, platinum oxide
and ruthenium oxide. Palladium, particularly palladium on carbon, is the
most highly preferred catalyst for the present process, since complete
conversion of the chlorimino compound is 25  readily achieved under mild
conditions. Temperature is not a critical variable in the hydrogenation,
temperatures in the range of 0-100[err]C being generally satisfactory. As a
matter of convenience, ambient temperature (17-27[err]C) is preferred,
since at this temperature hydrogenation occurs at a reasonable rate with a
reasonable level of catalyst, and costs associated with heating or cooling
are avoided. Pressure is likewise not critical, with pressures ranging from
subatmospheric to 100 atmospheres or more being 30  satisfactory. Since the
required equipment is much less elaborate and expensive, moderate,
pressures (2-8 atmospheres) are preferred. The 6-fluoro-4-chromanone
recovered by the process of the present invention is suitable for
reconversion to racemic hydantoin (3) by the method of Sarges (supra),
orfurtherto racemic ureidoacid (4) by the method of European application,
publication no. 0109231 (supra); resolution of (3) or (4) according 35  to
Sarges, or either of European applications, publication nos. 0109231 and
0109232 (supra); and recovery of enantiomeric by-products for further
recycling. The methods of Sarges are found in the above cited U.S. Patent
No. 4,130,714. The methods of the cited European applications are included
in the specific examples provided below. The present invention is
illustrated by the following examples. However, it should be understood
that 40  the invention is not limited to the specific details of these
examples. All temperatures are in [err]C. Where not specified, temperatures
are ambient. Where not specified, solvent stripping is in vacuo. Example 1
Crude 6-Fluoro-4-Chromanone from Sorbinil Enantiomer and Racemate 45
Levorotatory (R-) and/or racemic (RS-)
6-fluoro-spiro-[chroman-4,4'-imidazolidine]-2',5'-dione (100 9, 0.423
mmole) was slurried in 750 ml [err] (267.0g, 0.846 mole) was added and the
resulting thin slurry refluxed 48 hours. The resulting heavy suspension was
cooled to 60-65 and [err] (100 9, 0.876 mole) added. The slurry was then
stirred 30 minutes and filtered at 50-55 with 300 ml of warm water wash of
the collected inorganic salts. The combined filtrate and wash was adjusted
from pH 8.5 to 4.5-5.0 50  with hydrochloric acid. To the acidified
solution, N-chlorosuccinimide (57.0 g, 0.427 mole) was added portionwise
over 5 hours at 30-45 minute intervals. The resulting slurry was stirred 17
hours at room temperature, then 1 hour at 15. Solids were recovered by
filtration, taken up in CH2CI2, treated with activated carbon, and CH2CI2
displaced with hexane to a pot temperature of 68-69 and a final volume of
400-500 ml, during which crystallization occurred. After cooling and
digestion for 1 hour at 20-25, 55  purified title product was recovered by
filtration, 50.2 g, having the physical properties of the known 



material. Title product prepared in this manner contains
6-fluoro-4-chloriminochroman as an impurity. The latter interferes with
further use of title product in the synthesis of additional sorbinil. Said
impurity is removed (being converted to the desired 6-fluoro-4-chromanone)
according to the following Example. 60 Example 2 Purification of Crude
6-Fluoro-4-chromanone by Hydrogenation Crude 6-fluoro-4-chromanone,
containing 6-fluoro-4-chloriminochroman as an impurity (5.0 g), 5% Pd/ C
(50% water wet, 0.25 g), and 1:1 [err] (100 ml) were combined and the
mixture hydrogenated at 65  45 psig of hydrogen (4 atmospheres) for 2
hours, by which time tic on silica gel (using toluene:methyl ethyl 5    0
111 387 ketone:acetic acid 5:2:1 as eluant) indicated absence of faster
moving chlorimine (R[err] 0.8) in the 6-fluoro-4- chromanone (R[err] 0.7).
The reaction mixture was diluted with 100 ml of methanol (to completely
dissolve solids other than catalyst), the catalyst recovered by vacuum
filtration on a pad of diatomaceous earth, and the filtrate evaporated in
vacuo to 50 ml (from a water bath at 45[err]), cooled to 5[err], granulated
for 15 minutes 5  and filtered to yield purified title product, 2.65 g, mp
108-112, tic as indicated above. Example 3 Crude 6-Fluoro-4-chromanone from
R- and RS-6-Fluoro-4-ureidochroman-4-carboxylic Acid Title product of the
preceding Example (100 g) was slurried in 475 ml H20. 50% NaOH, 32 g, was
10  added; producing incomplete solution. The mixture was warmed over 40
minutes to a pot temperature of 1000 (reflux), by which time there was
complete dissolution. Reflux was continued 18 hours and the mixture cooled.
the pH was 9.6 and tic indicated incomplete reaction. The pH was increased
to 12.0 with 13.8g of 50% NaOH and the mixture reheated to reflux for 2.5
hours, at which time tic on silica gel (toluene:methyl ethyl ketone:acetic
acid 5:2:1 as eluant) indicated no more than traces of starting material
(R, 0.5) with high 15  level of intermediate R- and
RS-6-fluoro-4-amino-chroman-4-carboxylic acid (R. 0.0). The reaction
mixture was cooled to 20[err] and, maintaining temperature less than
30[err], adjusted to pH 4.5 with concentrated HCI, as a precipitate formed.
N-chlorosuccinimide (53 g) was added over 15 minutes, maintaining
temperature less than 30[err]C and the pH 4.0.5 by the simultaneous
addition of 7 ml of 50% NaOH. The reaction mixture was stirred 1 hour at
25[err]C, by which time the pH was 5.2 and tic (above system) indicated
complete conversion 20  of intermediate amino acid to products. The pH was
then adjusted to 9.6 with about 27 ml of 50% NaOH, the basic slurry
granulated for 2 hours at 20[err], and title product recovered by
filtration, 50.0 g, mp 55-58[err] (partial) 65-75 (complete, but melt not
clear); tic (above system) indicated title product (R, 0.7) containing
6-fluoro-4-chloroimino-chroman (R[err] 0.8). Alternatively,
D-(+)-(1-phenethyl)ammonium R-6-fluoro-4-ureidochroman-4-carboxylate,
containing in 25  minor portion the corresponding D-ammonium S-carboxylate
is used in the present process. In the initial stage of the process, the
silt is distributed between the 50% NaOH and an equal volume of CH2CI2. The
aqueous phase is washed 2 x with ohe third volume of CH2CI2. The organic
layers are combined and stripped to yield D-(+)-(1-phenethyl)amine suitable
for recycling. The aqueous phase is carried through the balance of the
present process to yield title product. 30 Example 4
6-Fluoro-4-Chloriminochroman from R- and RS-6-fluoro-4-ureidochroman The
preceding Example was repeated on one tenth scale to obtain intermediate R-
and RS-6-fluoro-4;- aminochroman-4-carboxylic acid in NaOH solution. To the
solution was added (dropwise) 15% wlw NaOCI 35  (48.2 ml), maintaining
temperature 20-30. The mixture was stirred 3.5 hours at 20-25, by which
time tlc (system as in preceding Example) indicated conversion of amino
acid to essentially clean title product, with light trace of
6-fluoro-4-chromanone. Title product was recovered by filtration, 3.8 g, Rf
0.8 in above system. Example 5 40  6-Fluoro-4-chromane from Chlorimine
Title product of the preceding Example (3.6 g) and 5% Pd/C, 50% water wet
(0.18 g dry basis) were combined in 72 ml of methanol:water 9:1. The pH was
adjusted to 2.0 with concentrated HCI and the mixture hydrogenated at 40-45
psig (3.7-4 atmospheres) of hydrogen for 2 hours. Catalyst was recovered by
filtration on a pad of diatomaceous earth. The filtrate showed only title
product by tic (R, 0.7 in system of 45  immediately preceding Examples),
readily recovered by evaporation in vacuo. Tlc indicated some product was
retained on the catalyst cake, readily recovered by repulp of the catalyst
cake in methanol. Preparation 1 



Sorbinil via Its (-)-3-Aminomethylpinane Salt 50
(-)-3-Aminomethylpinane HCI, 9.5 g (46.6 mmole), ethyl acetate (186 ml) and
1 N NaOH (93 ml) were stirred vigorously for 10 minutes. The organic layer
was separated, washed 1 x 93 ml H20, dried (MgSO4) and stripped to yield
(-)-3-aminomethylpinane free base as an oil, 7.75 g (99%) [alpha][err] =
-54.85, (c = 1 in methanol), which was then dissolved in 20 ml methanol.
Racemic 6-flurospiro [4H-1-benzopyran-4,4'-imidazolidine]-2',5'-dione (10.0
g, 42.3 mmoles) was 55  dissolved in 214 ml 2-propanol and 194 ml methanol,
heated to reflux, and the above solution of amine added, providing a clear
solution at the 710 reflux temperature. The solution was slowly cooled
(crystallization began at 27[err]) and stirred -at room temperature for 6
hours. The crude (-)-3- aminomethylpinane salt of sorbinil was recovered by
filtration and dried in vacuo at 40[err], 6.81 g, mp 127.5-196 (dec.),
[alpha][err] = -8.2 (c =1 in methanol). Step yield: 79.6%. The mother
liquortherefrom is 60 evaporated to drynessto yield crude
(-)-3-aminomethylpinane salt of the enantiomer of sorbinil, the main
contaminant being (-)-3-aminomethylpinane of sorbinil. Crude sorbinil salt
(6.7 g) was dissolved at reflux in 80.4 ml of 1:1 methanol:isopropanol,
cooled slowly to room temperature, and the resulting solids granulated 2
hours. Purified salt recovered by filtration with 4 ml 1:1
methanol:isopropanol wash, and dried in vacuo at 40C, 4.42 g, m.p. 119-2080
(dec.), [alpha][err] = 65  +3.9[err] (c = 1 in methanol). Step yield: 66%.
0 111  387 Purified salt (4.33 g, 10.7 mmole) was distributed into 107.5 ml
ethyl acetate and 53.8 ml 1N HCI. The organic layer was separated, washed 1
x 54 ml 1 N HC, 1 x 54 ml H20 and 1 x 54 ml brine, dried (MgSO4), filtered,
evaporated in vacuo to a slurry, chased 3 x 50 ml ethyl acetate to a final
volume of 12 ml, granulated 3 hours, filtered and dried in vacuo at 40[err]
to yield sorbinil, 2.18 g, mp 234-242, [alpha][err] = 5 +51.2 (c = 1,
methanol). Step yield: 86.2%. Alternatively, the dried organic layer is
extracted with an equivalent of 1 N NaOH. The extract is separated and
freeze dried to yield the sodium salt of sorbinil. The above aqueous layers
from sorbinil recovery were combined (226 ml), combined with 113 ml [err]
and the pH adjusted to 10.0 with 25% NaOH. The aqueous layer was separated
and extracted with 55 ml fresh [err]. The [err] layers were combined,
evaporated in vacuo to 60 ml, washed 1 x 30 ml H20, dried [err] and
evaporated to yield recovered (-)-3-aminomethylpinane; oil, 1.58 g,
[alpha][err] = -55.5[err] (c =1, methanol). Sorbinil was further purified
by dissolving in 20 ml hot ethanol, concentrated to 1/2 volume and
granulating 4 hours at room temperature. Purified sorbinil was recovered by
filtration and dried at 40 in vacuo, 1,82 g, mp 234-241.50, [alpha][err] =
+53.1. Step yield: 91%. Overall yield: 41.2%. 15     By the same extraction
techniques as those described above, the above crude (-)-3-aminomethyl-
pinane salt of the enantiomer of sorbinil is converted to
(-)-3-aminomethylpinane, suitable for recycle, and to the enantiomer of
sorbinil, contaminated with racemate. Preparation 2 20
RS-4-Amino-6-fluorochroman-4-carboxylic Acid A stirred slurry of
RS-6-fluorospiro[chroman-4,4'-imidazolidine]-2',5'-dione, (78 g, 0.33 mole)
and [err] (208.3 g, 0.66 mole) in 585 ml H20 was slowly heated to reflux
over 3 hours and refluxed 16 hours. The slurry was cooled to 80 and
powdered [err] (78 g) added portionwise over 5 minutes. Moderate foaming
was noted. After stirring 1.5 hours at 800, the mixture was cooled to 60
and filtered over 25  diatomaceous earth with 2 x 100 ml hot H20 for wash.
The combined filtrate and washes were stripped to 200 ml and allowed to
stand overnight. 2-Propanol (600 ml) was added and the mixture heated to
700 to dissolve precipitated solids. The hot solution was treated with
activated carbon, filtered over diatomaceous earth and washed with hot 1: 1
[err]: 2-propanol. The combined filtrate and washes were stripped to 200
ml, and water chased with 3 x 300 ml fresh 2-propanol. The resulting thick
slurry was diluted with 200 ml 30  additional 2-propanol, cooled to 5[err],
granulated 0.5 hour, filtered and air dried to yield title product, 63.6 g,
91.2%, mp 252-253 (dec.). Preparation 3
RS-6-Fluoro-4-ureidochroman-4-carboxylic Acid 35 Method A Title product of
the preceding Example (21.1 g, 0.1 mole) was slurried in 250 ml H20. KOCN
(16.2 g, 0.2 mole) was added portionwise over 2.5 minutes. The almost
complete solution was stirred 22 hours at 23[err], during which the pH
increased from 6.8 to 9.1 and complete solution occurred. Concentrated HCI
(19.0 ml) 40   was added over 1 hour, keeping temperature 25-29[err]C. The
resulting slurry was granulated 1 hour (pH 3.2-3.5), and title product
recovered by filtration  with 150 ml H20 wash, partially dried in air and
then for 



18 hours at 50-55 in vacuo, 20.0 g, 79%. Method B 45      The same starting
imidazolidine used in the preceding Example (47.2 g, 0.2 mole) and NaOH
pellets (28 g, 0.7 mole) were combined in 600 ml H20 and heated at reflux
for 40 hours. The reaction mixture was cooled to 24[err] and the pH lowered
from 11.8 to 5.0 with 6N HCI. Gassing was noted below pH 8. After stirring
the slurry for 20 minutes at pH 5, KOCN (32.5 g, 0.4 mole) was added over 2
minutes, the mixture stirred 20 hours and a small amount of solids removed
by filtration with 50 ml water for wash. The combined filtrate 50  and wash
was adjusted from pH 8.5 to 4.0 with 6N HCI. Precipitated title product was
recovered by filtration, washed with warm water and air dried, 39.7 g
(78%), mp 198-199 (dec.). Alternatively the NaOH hydrolysis stage was
carried out at 118 and 27 psig for 18 hours. Further reaction with KOCN and
isolation as immediately above likewise gave title product, 38.8 g (76.4%),
mp 199-200 (dec.).                 - 55       Alternatively KOH (26.4 g,
85%, 0.4 mole) was substituted for NaOH, with a reflux time of 22 hours.
Reaction with KOCN and isolation as immediately above likewise gave title
product, 36.8 g (72.4%), mp 198-199 (dec.). , Preparation 4 60  D-(+)-(1
-Phenethyl)ammonium S-6-Fluoro-4-ureidochroman-4-carboxylate Title product
of the preceding Example (10.0 g, 39.4 mmole) was slurried in 400 ml of
methanol at 45+5[err] for 1 hour. Over 4 minutes 4.87 g (40.1 mmole) of
D-(+)-(1-phenethyl)amine in 45 ml methanol was added to the resulting thin
slurry, yielding a solution. The bath was removed, the mixture cooled
slowly to ambient temperature, the mixture granulated for 16 hours, and
crude title product recovered by filtration 65  and dried at 60 in air, 6.4
g, 86.6%, mp 206-210, [alpha][err] = +54.30 (c = 0.3, methanol). Crude
title .7    0 111  387 product, 6 g, was repulped in 180 ml methanol at
40-50 for 1 hour, cooled to ambient temperature, granulated 3 hours,
filtered and air dried to yield purified title product, 4.4 g, mp
214-216[err], [alpha][err]= +69[err] (c = 0.3 in methanol), 73.3% recovery,
overall 63.5 yield. The mother liquor from crude title product was stripped
to yield a mixture consisting primarily of D- 5  (4)-(1-phenethyl)ammonium
R-6-fluoro-4-ureidochroman-4-carboxylate together with title product, 8.3
g, mp 198-200[err]C, (alpha][err] = -35.4 (c = 0.5, methanol)], suitable
for recycle to 6-fluoro-4-chromanone. Under one option, this salt mixture
is distributed between ethyl acetate and water, with the pH first adjusted
to 10. The ethyl acetate layer is separated and optically active amine
recovered by evaporation. The pH of the aqueous phase is then adjusted to
1-2 with hydrochloric acid and extracted with fresh ethyl 10  acetate. The
organic phase is washed with additional small portions of water, dried
(MgSO4) and evaporated to yield a mixture of R and
RS-6-fluoro-4-ureidochroman-4-carboxylic acid. Preparation 5 Sorbinil 15
Title product of the preceding Example (4.3 g, 11 mmoles) was slurried in
30 ml glacial [err] at 93[err]C for 2 hours, a solution resulting after the
initial 15 minutes. The mixture was cooled to 60 and stripped to 10 ml.
Warm water (21.5 ml, 500) was added, resulting in a slurry having pH 3.5.
After 5 minutes, the pH was adjusted to 4.5 with 4 ml 4N NaOH (temperature
now 28) and the mixture cooled to 20 over 30 minutes. Filtration gave
relatively pure sorbinil directly, 2.35 g, 90.3%, mp 238-241[err]C,
[alpha][err] = +52.7[err] (c = 1, 20  methanol). Sorbinil was purified by
dissolving 2.2 g in 27.4 ml boiling acetone, clarified by hot filtration
and the mother liquor stripped to 13 ml. The resulting slurry was twice
slowly diluted with 17.2 ml of hexane and stripped to 13 ml. Filtration and
air drying gave purified sorbinil, 1.924 g, 87.5%, mp 239.5-242.50, [alpha
[err] = +54.5 (c = 1, methanol). Relatively pure sobinil, 56.2 g, mp
237-241, (alpha] [err] +52.30 (c = 1, methanol), prepared in like 25
manner in 89.8% yield from  itle product of the preceding Example was
dissolved in 700 ml of boiling acetone, clarified by filtration and
stripped to 300 ml. Hexane (400 ml) was slowly added and the mixture
restripped to 300 ml. Hexane addition and stripping was repeated, yielding
purified title product, vacuum dried at 40[err]C for 18 hours, 54.9 g,
97.7%, mp 236-2410, [alpha][err] = +53.4 (c = 1 in methanol). 30
Preparation 6 L-(-)Ephedrine Salt of
S-6-fluoro-4-ureidochroman-4-carboxylic Acid Method A Title product of
Example 2 (35.6 g, 0.14 mole) was slurried 1.07 liters acetone, stirred at
reflux (59[err]) for 35  30 minutes, and cooled to 54. L-(-)-ephedrine
(24.4 g, 0.148 mole) was added in one portion. The slurry thinned and near
solution resulted. After less than 2 minutes at 55[err] rapid
crystallization began. The slurry 



was refluxed 2 hours, cooled to 40[err]C and sugar-like crystals of crude
title product recovered by filtration, 26.1 g; mp 204[err] Idec.); [alpha]
" = +37.0 (c = 1, methanol). Mother liquor at ambient temperature gave a
second crop of solids, 1.3 g, mp 180-185 (dec.); 40  (alpha][err] =  (c =
1, methanol). Concentration of mother liquor gave foamy solids, 32.9 g, mp
72-90 (dec.); [alpha][err] = -55.70 (c = 1, methanol). First crop solids
(25 g) was repulped in 250 ml of refluxing acetone, recovered after cooling
to 40[err],24 g; mp 205[err] (dec.); [alpha][err] = +38.2 (c = 1,
methanol). Evaporation of mother liquor to dryness gave 1.2 g, mp 45
90-110 (dec.); [alpha][err] = +31.4 (c = 1, methanol). Once repulped solids
(13 g) were repulped in 260 ml of refluxing acetone, recovered after
cooling to 450, 11.7 g, [alpha] [err] = +39.3[err] (c = 1, methanol).
Evaporation of mother liquor gave an additional 1.1 g of solids. 50  Method
B Title product of Example 2 (100 g) was stirred at reflux (65[err]) in 374
ml methanol for 30 minutes, then cooled to 59[err]. Water (7.42 ml) and
L-(-)-ephedrine (68 g) were added, resulting in heavy precipitation. The
slurry was refluxed at 66 for 45 minutes, cooled to 27[err] and highly
purified title product directly recovered by filtration, 70.4 g,
[alpha][err]  = +44.361(c = 1.04 in methanol). The filtrate was evaporated
to yield the crude 55  diastereomeric salt, L-(-)-ephedrine
R-6-fluoro-4-ureidochrohran-4carboxylate, 116.3 g. Preparation 7 R- and
RS-8-Fluoro-4-ureido-Chroman-4-carboxylic Acid 60  Method A Recovered
D-(+)-(1-phenethyl)ammonium R-6-fluoro-4-ureidochroman-4-carboxylate
(containing also in minor portion the corresponding D-ammonium
S-carboxylate salt), 32.3 g, was combined with 215 ml of IN HCl and stirred
at 16-23[err] for 21 hours. Title product was recovered by filtration, 20.6
g, 94%, mp 195-198[err] (dec.). 65     - 8    0 111  387 Method
_ A column containing a 50 ml volume of previously used ion exchange resin
(Amberlite IRA 900) was slowly flushed sequentially with 250 ml deionized
H20, 250 ml 1 N NaOH, 250 ml N2 sparged H20 and 250 ml N2 sparged methanol.
Crude enantiomeric salt (10 g) in 50 ml methanol was placed on the column
and 5  eluted with an additional 100 ml of methanol and evaporated in vacuo
to yield recovered ephedrine, 0.0199 mole, by titrimetric assay with 0.1 N
HCI in methanol. The column was then eluted with 150 ml of methanol
containing 4.4 g dry HCI and finally with 150 ml of fresh methanol. The
latter methanol HCI and methanol eluants were combined and evaporated in
vacuo to yield enantiomeric (R) and racemic (RS) 6-fluoro-4-
ureidochroman-4-carboxylic acid, 5.86 g. Claims - 1. A process for the
regeneration of purified 6-fluoro4-chromanone from R- or a mixture of R-
and RS- 6-fluorospiro(chroman-4,4'-imidazolidine]-2',5'-dione. R- or a
mixture of R- and RS-6-fluoro-4- 15  ureidochroman-4-carboxylic acid, or a
cationic salt thereof, which comprises the steps of: (a) hydrolysis in the
presence of an aqueous inorganic base to form an intermediate amino acid
which is R- or a mixture of R- and RS-4-amino-6-fluorochroman-4-carboxylic
acid; (b) degradation of said intermediate amino acid in an aqueous solvent
with a chlorinating agent to form a mixture of 6-fluoro-4-chromanorie and
6-fluoro-4-chloriminochroman; and 20     (c) hydrogenation of said mixture
of 6-fluoro-4-chromanone and 6-fluoro-4-chloroiminochroman over a noble
metal catalyst in an aqueous or aqueous organic solvent to yield said
purified 6-fluoro-4- chromanone. 2. A process of claim 1 wherein the
purified 6-fluoro-4-chromanone is regenerated from an optically active
amine salt of R- or a mixture of R- and
RS-6-fluorospiro[chroman-4,4'-imidazolidinel-2',5'-dione, and 25  which in
the hydrolysis step (a) further comprises recovery of said optically active
amine by extraction into a water immiscible organic solvent. 3. A process
of claim 1 wherein the purified 6-fluoro-4-chromanone is regenerated from
R- or a mixture of R- and
RS-6-fluorospiro[chroman-4,4'-imidazolidine]-2',5'-dione and the
chlorinating agent in step (b) is N-chlorosuccinimide or NaOCI.
- 30      4. The process of claim 3 whereirr the chlorinating agent is
N-chlorosuccinimide and the pH is adjusted from step (a) and maintained at
4-5.5 during the degradation step (b). 



5. A process of claim 1 wherein the purified 6-fluoro-4-chromanone is
regenerated from an optically active amine salt of R- or a mixture of R-
and RS-6-fluoro-4-ureidochroman-4-carboxylic acid, and which in the
hydrolysis step (al further comprises recovery of said optically active
amine by extraction into a water 35  immiscible organic solvent. 8. A
process of claim 5 wherein the optically active amine is
D-(+)-(1-phenethyl)amine or L-(-)- ephedrine, and the clorinating agent in
step (b) is N-chlorosuccinimide or NaOCI. 7. The process of claim 5 wherein
the optically active amine is D-(+)-(1-phenethyl)amine, the chlorinating
agent is N-chlorosuccinimide, and the pH is adjusted from step (a) and
maintained at 4-5.5 40  during the degradation step (b). 8. A process of
claim 1 wherein the purified 6-fluoro-4-chromanone is regenerated from R-
or a mixture of R- and RS-6-fluoro-4ureidochroman-4-carboxylic acid, and
the chlorinating agent in step (b) is N- chlorosuccinimide or NaOCI. 9. The
process of claim 8 wherein the chlorinating agent is N-chlorosuccinimide
and the pH is adjusted 45. from step (a) and maintained at 4-5.5 during the
degradation step (b). 10. The process of claim 8 wherein the chlorinating
agent in step (b) is NaOCI, without pH adjustment from step (a).
Patentanspruche so      1. Verfahren zum Regenerieren von gereinigtem
6-Fluor-4-chromanon aus R- oder einem Gemisch von R- und
RS-6-Fluorspiroichroman-4,4'-imidazolidinj-2',5'-dion, R- oder einem
Gemisch von R- und RS-6- Fluor-4-ureidochroman4-carbonsiure oder einem
kationischen Salz hiervon, welches die folgenden Schritte umfal3t: (a)
Hydrolyse in Gegenwart einer walrigen anorganischen Base, wobei eine
Zwischenstufen- 55  Aminosdure gebildet wird, welche R- oder ein Gemisch
aus R- und RS-4-Amino-6-fluorchroman-4- carbonsaure ist, lb) Abbau der
Zwischenstufen-Aminosbure in einem wbilrigen Sovens mit einem
Chlorierungsmittel, wobei ein Gemisch von 6-Fluor-4-chromanon und
6-Fluor-4-chloriminochroman gebildet wird, und (c) Hydrieren des genannten
Gemischs von 6-Fluor-4-chromanon und 6-Fluor-4-chloriminochroman 60  Ober
einem Edelmetalikatalysator in einem wiSrigen oder wl3rig-organischen
Lidsungsmittel, wobei das genannte gereinigte 6-Fluor-4-chromanon gebildet
wird. 2. Verfahren nach Anspruch 1, worin das gereinigte
6-Fluor-4-chromanon aus einem optisch aktiven Aminsalz von R- oder einer
Mischung von R- und RS-6-Fluorspiro-chroman.4,4'-imidazolidin-2',5'-dion
regeneriert wird, und welches im Hydrolyseschritt (a) auSerdem die
Isolierung des genannten optisch 65 aktiven Amins durch Extraktion .in ein
mit Wasser unmischbares organisches Losungsmittel umfal3t. 9    0    111387
Method B A column containing a 50 ml volume of previously used ion exchange
resin (Amberlite IRA 900) was slowly flushed sequentially with 250 ml
deionized H20, 250 ml 1 N NaOH, 250 ml N2 sparged H20 and 250 ml N2 sparged
methanol. Crude enantiomeric salt (10 g) in 50 ml methanol was placed on
the column and 5  eluted with an additional 100 ml of methanol and
evaporated in vacuo to yield recovered ephedrine, 0.0199 mole, by
titrimetric assay with 0.1 N HCI in methanol. The column was then eluted
with 150 ml of methanol containing 4.4 g dry HCI and finally with 150 ml of
fresh methanol. The latter methanol HCI and methanol eluants were combined
and evaporated in vacuo to yield enantiomeric (R) and racemic (RS)
6-fluoro-4- ureidochroman-4-carboxylic acid, 5.86 g. Claims - 1. A process
for the regeneration of purified 6-fluoro-4-chromanone from R- or a mixture
of R- and RS- 6-fluorospiro(chroman-4,4'-imidazolidinel-2',5'-dione, R- or
a mixture of R- and RS-6-fluoro-4- 15 ureidochroman-4-carboxylic acid, or a
cationic salt thereof, which comprises the steps of: (a) hydrolysis in the
presence of an aqueous inorganic base to form an intermediate amino acid
which is R- or a mixture of R- and RS-4-amino-6-fluorochroman-4-carboxylic
acid; (b) degradation of said intermediate amino acid in an aqueous solvent
with a chlorinating agent to form a mixture of 6-fluoro-4-chromanone and
6-fluoro-4-chloriminochroman; and 20     (c) hydrogenation of said mixture
of 6-fluoro-4-chromanone and 6-fluoro-4-chloroiminochroman over a noble
metal catalyst in an aqueous or aqueous organic solvent to yield said
purified 6-fluoro-4- chromanone. 2. A process of claim 1 wherein the
purified 6-fluoro-4-chromanone is regenerated from an optically active
amine salt of R- or a mixture of R- and
RS-6-fluorospirolchroman-4,4'-imidazolidinel-2',5'-dione, and 



25 which in the hydrolysis step (a) further comprises recovery of said
optically active amine by extraction into a water immiscible organic
solvent. 3. A process of claim 1 wherein the purified 6-fluoro-4-chromanone
is regenerated from R- or a mixture of R- and
RS-6-fluorospiro(chroman-4,4'-imidazolidine]-2',5'-dione and the
chlorinating agent in step (b) is N-chlorosuccinimide or NaOCI. 30     4.
The process of claim 3 whereinrthe chlorinating agent is
N-chlorosuccinimide and the pH is adjusted from step (a) and maintained at
4-5.5 during the degradation step (b). 5. A process of claim 1 wherein the
purified 6-fluoro-4-chromanone is regenerated from an optically active
amine salt of R- or a mixture of R- and
RS-6-fluoro-4-ureidochroman-4-carboxylic acid, and which in the hydrolysis
step (a) further comprises recovery of said optically active amine by
extraction into a water 35 immiscible organic solvent. 6. A process of
claim 5 wherein the optically active amine is D-(+)-(1-phenethyl)amine or
L-(-)- ephedrine, and the clorinating agent in step (b) is
N-chlorosuccinimide or NaOCI. 7. The process of claim 5 wherein the
optically active amine is D-(+)-(1-phenethyl)amine, the chlorinating agent
is N-chlorosuccinimide, and the pH is adjusted from step (a) and maintained
at 4-5.5 40 during the degradation step (b). 8. A process of claim 1
wherein the purified 6-fluoro-4-chromanone is regenerated from R- or a
mixture of R- and RS-6-fluoro-4-ureidochroman-4-carboxylic acid, and the
chlorinating agent in step (b) is N- chlorosuccinimide or NaOCI. 9. The
process of claim 8 wherein the chlorinating agent is N-chlorosuccinimide
and the pH is adjusted 45 from step (a) and maintained at 4-5.5 during the
degradation step (b). 10. The process of claim 8 wherein the chlorinating
agent in step (b) is NaOCI, without pH adjustment from step (a).
PatentansprOche 50      1. Verfahren zum Regenerieren von gereinigtem
6-Fluor-4-chromanon aus R- oder einem Gemisch von R- und
RS-6-Fluorspiro(chroman-4,4'-imidazolidinj-2',5'-dion, R- oder einem
Gemisch von R- und RS-6- Fluor-4-ureidochroman-4-carbonshure oder einem
kationischen Salz hiervon, welches die folgenden Schritte umfaft: (a)
Hydrolyse in Gegenwart elner wiSrigen anorganischen Base, wobei eine
Zwischenstufen- 55 Aminosiure gebildet wird, welche R- oder ein Gemisch aus
R- und RS-4-Amino-6-fluorchroman-4- carbonsaure ist, (b) Abbau der
Zwischenstufen-Aminosiure-in-einem waBrigen Sovens mit einem
Chlorierungsmittel, wobei ein Gemisch von 6-Fluor-4-chromanon und
B-Fluor-4-chloriminochroman gebildet wird, und (c} Hydrieren des genannten
Gemischs von 6-Fluor-4-chromanon und 6-Fluor-4-chloriminochroman 60 Ober
einem Edelmetallkatalysator in einem wigrigen oder wABrig-organischen
Losungsmittel, wobei das genannte gereinigte 6-Fluor-4-chromanon gebildet
wird. 2. Verfahren nach Anspruch 1, worin das gereinigte
6-Fluor-4-chromanon aus einem optisch aktiven. Aminsalz von R- oder einer
Mischung von R- und RS-6-Fluorspiro-chroman-4,4'-imidazolidin-2',5'-dion
regeneriert wird, und welches im Hydrolyseschritt (a) au~erdem die
Isolierung des genannten optisch 65 aktiven Amins durch Extraktion in ein
mit Wasser unmischbares organisches Lsungsmittel umfaBt. w: -c:: .- -- -*;
- -g -f -    1 0      111387 3. Verfahren nach Anspruch 1, worin das
gereinigte 6-Fluor-4-chromanon aus R- oder einer Mischung von  R-  und
RS-6-Fluorspiro[chroman-4,4'-imidazolidinl-2',5'-dion  regeneriert wird
und  das Chlorierungsmittel in Schritt (b) N-Chlorsuccinimid oder NaOCI
ist. 4. Verfahren nach Anspruch 3, worin das Chlorierungsmittel
N-Chlorsuccinimid ist und der pH aus 5  Schritt (a) eingestellt wird und
w~hrend des Abbauschritts (b) bei 4-5.5 gehalten wird. 5. Verfahren nach
Anspruch 1, worin das gereinigte 6-Fluor-4-chromanon aus einem optisch
aktiven Aminsalz von R- oder einer Mischung von R- und
RS-6-Fluor-4-ureidochroman-4-carbonsaure regeneriert wird und welches im
Hydrolyseschritt (a) au~erdem die Wiedergewinnung des genannten optisch
aktiven Amins durch Extraktion in ein mit Wasser unmischbares organisches
Solvens umfaat. w0     6. Verfthren nach Anspruch 5, worin das optisch
aktive Amin D-(+)-(1-Phenetyl)amin oder L-(-)- Ephedrin,ist und das
Chlorierungsmittel in Schritt (b) N-Chlorsuccinimid oder NaOCI ist. 7.
Verfahren nach Anspruch 5, worin das optisch aktive Amin
D-(+)-(1-Phenetyljamin ist, das Chlorierungsmittel N-Chlorsuccinimid ist
und der pH aus Schritt (a) eingestellt wird und wahrend des Abbauschritts
(b) bei 4-5.5 gehalten wird. 75     8. Verfahren nach Anspruch 1, worin das
gereinigte 6-Fluor-4-chromanon aus R- oder einer Mischung 



von R- und RS-6-Fluor-4-ureidochroman-4-carbonsaure regeneriert wird und
das Chlorierungsmittel in Schritt (b) N-Chlorsuccinimid odor NaOCI ist. 9.
Verfahren nach Anspruch 8, worin das Chlorierungsmittel N-Chlorsuccinimid
ist und der pH aus Schritt (a) eingestellt w*d und wahrend des
Abbauschritts (b) bei 4-5.5 gehalten wird. 20      10. Verfahren nach
Anspruch 8, worin das Chlorierungsmittel in Schritt (b) NaOCI ist, ohne
Einstellung K...-'    des pH aus Schritt (a). Revendications 1. Procede de
r6g6n6ration de 6-fluoro-4-chromanone purifiee 3 partir de
R-6-fluorospirolchromane- 25 4,4'-imidazolidinel-2',5'-dione ou d'un
melange de R- et de RS-6-fluorospiro[chromane-4,4'-imidazolidine]
2',5'-dione, d'acide R-6-fluoro4-ur6idochromane-4-carboxylique ou d'un
melange d'acides R- et RS-6- fluoro-4-uriidochromane-4-carboxyliques ou
d'un sel cationique correspondant qui comprend les etapes; (a) d'hydrolyse
en presence d'une base inorganique aqueuse pour former un amino-acide
intermediaire qui est un acide R-4-amino-6-fluorochromane-4-carboxylique ou
un melange d'acides R- et 30 RS-4-amino-6-fluorochromane-4-carboxyliques;
(b) de degradation dudit amino-acide intermediaire dans un solvant aqueux
avec un agent de chloration pour former un melange de 6-fluoro-4-chromanone
et de 6-fluoro-4-chloriminochromane; et (c) d'hydrogenation dudit melange
de 6-fluoro-4-chromanone et de 6-fluoro-4-chloriminochromane par passage
sur un catalyseur A base d'un metal noble dans un solvant aqueux ou
organique aqueux pour 35  former ladite 6-fluoro-4-chromanone puriflee. 2.
Procede suivant la revendication 1, dans lequel la 6-fluoro-4-chromanone
purifiee est regeneree a partir d'un sel d'amine optiquement actif de
R-6-fluorospiro[chrbmane-4;4'-imidazolidineJ-2',5'-dione ou d'un melange de
R- et de RS-6-fluorospiro[chromane-4,4'-imidazolidine]-2',5'-diones, et qui
comprend en outre, dans l'etape d'hydrolyse (a), la recuperation de ladite
amine optiquement active par extraction dans 40 un solvant organique non
miscible a f'eau. 3. Procede suivant la revendication 1, dans lequel la
6-fluoro-4-chromanone puriftie est riginirie a partir de
R-6fluorospiroichromane-4,4'-imidazolidinel-2',5'-dione ou d'un melange de
R- et de RS-6- fluoro(chromane-4,4'-imidazolidinel-2'5'-diones et l'agent
de chloration dans Mptape (b) est le N- chlorosuccinimide ou NaOCI. 45
4. Procede suivant la revendication 3, dans lequel I'agent de chloration
set le N-chlorosuccinimide et le pH est ajuste A partir de l'tMape (a) at
maintenu a 4-5,5 pendant l'6tape de degradation (b). 5. Procede suivant la
revendication 1, dans lequel la 6-fluoro-4chromanone puriftie est reg6neree
A partir d'un sel d'amine optiquement actif d'acide
R-6-fluoro-4-uriidochromane-4-carboxylique ou d'un melange d'acides R- et
RS-6-fluoro-4-uriidochromane-4-carboxyliques et qui comprend en outre, dans
5o I'etape d'hydrolyse (a), la recuperation de ladite amine optiquement
active par extraction dans un solvant organique non miscible A I'eau. 6.
Procede suivant la revendicatioh 5, dans lequel I'amine optiquement active
est la D-(+)-(1- phenethyl)amine ou la L-(-)-ephedrine et l'agent de
chloration dans l'etape (b) est le N-chlorosuccinimide ou NaOCI. 55      7.
Procede suivant la revendication 5, dans lequel I'amine optiquement active
est la D-(+)-(1- phinethyl)amine, I'agent de chloration est le
N-chlorosuccinimide et le pH est ajuste A partir de l['tape (a) et maintenu
A 4-5,5 pendant l'etape de digradation-(b). 8. Procede suivant la
revendication 1, dans lequel la 6-fluoro-4-chromanone purifiee est
regen.ree a partir d'acide R-6-fluoro-4-ureidochromane-4-carboxylique ou
d'un melange d'acides R- et RS-6-fluoro-4- 60
ureidochromane-4-carboxyliques, et l'agent de chloration dans l'etape (b)
est le N-chlorosuccinimide ou NaOCI. 9. Procede suivant la revendication 8,
dans lequel I'agent de chloration est le n-chlorosuccinimide et le pH est
ajuste A partir de l'etape (a) et maintenu A 4-5,5 pendant l'etape de
degradation (bl. 10. Procede suivant la revendication 8, dans lequel
I'agent de chloration dans l'etape (b) est NaOCI, 65  sans ajustement de pH
a partir de l'etape (a). 10    


