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(54) Title: INDUSTRIAL PROCESS OF FEXOFENADINE HYDROCHLORIDE WITH CONTROLLED SIDE PRODUCTS

(57) Abstract: The present invention relates to aprocess for the preparation of Anhydrous Fexofenadine Hydrochloride with con-
trolled level of side products. Another aspect of the present invention is purification of Fexofenadine base free of meta isomer of
fexofenadine base and fexofenadinone.
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INDUSTRIAL PROCESS OF FEXOFENADINE HYDROCHLORIDE WITH
CONTROLLED SIDE PRODUCTS

FIELD OF THE INVENTION

The present invention relates to the robust, economically feasible and environmentally
friendly manufacturing process of Anhydrous Fexofenadine Hydrochloride (1) with controlled
level of side products. There are two aspects of present invention. First, to get the required
regio-isomer, i.e, paraisomer (Fexofenadine) by repeated purifications of the crude product.
The second aspect of the present invention is to furnish Fexofenadine Hydrochloride with
controlled level of water content, i.e., not more than 0.5% using acetone as a solvent of choice

for dehydration.

OH
Me
/
CH, Hooc Me
HCI |
N
(O

Anhydrous Fexofendine Hydrochloride (1)

BACKGROUND OF THE INVENTION

4-[4-[4-(Hydroxydiphenylmethyl)-I-piperidinyl]-I-hydroxybutyl]- o, a-dimethylbenzene
acetic acid of formula (1) (Fexofenadine) hydrochloride isa useful antihistamine, antiallergic

agent and bronchodilator (U.S. Patents 4,254,129; 4,254,130 and 4,285,958).
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A number of patents disclose the syntheses of Fexofenadine Hydrochloride, e.g., U.S.
Patents 3,878,217, 3,931,197; 3,941,795; 3,946,022, 4,254,129; 4,254,130; 4,285,957
4,443,460; 5,375,693; 5,578,610; 5,581,011; 5,589,487; 5,631,375, 5,663,412; 5,750,703;
5,925,761 and 5,990,127. A thorough review of the available literature information reveals
that there are two ways to furnish fexofenadine as its pharmaceutically acceptable salt, oneis
by purification of the intermediates involved h the synthesis of fexofendine and also the final
crude product and the other is by derivatization of the intermediate in such away that the
unrequired product will not contaminate the required isomer of fexofenadine (U.S. Patents
4,254,129; 4,254,130 and 5,578,610).

The present inyention relates to a purification method of the crude product to get

acceptable quality of Fexofenadine Hydrochloride.

SUMMARY OF THE INVENTION

The present invention reports the robust manufacturing process for the production of
Fexofenadine Hydrochloride having less than 1.0% of total impurities and moisture content
less than 0.5%. The characterization of the known impurities, i.e., Fexofenadone and meta-
isomer of Fexofenadine has been done by IR, NMR (*H and C=), LC MSMS and HPLC
impurity profile gradient method.

The manufacturing process starts from the a,a-Dimethylphenyl acetic acid. o,0-
Dimethylphenyl acetic acid on treatment with methanol in presence of concentrated sulfuric
acid in catalytic amount provides the methyl ester of a,a-Dirnethylphenyl acetic acid, i.e.,

methyl-a ,a-Dimethylphenyl acetate.

Further this ester on Fridel - Crafts , acylation with 4-Chlorobutyryl chloride in

presence of anhydrous aluminium chloride in ethylenedichloride (EDC) solvent furnishes the
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corresponding acylated methyl-a,a-Dimethylphenyl acetate, i.e., ketone intermediate as a

mixture having para and meta isomer.

This ketone intermediate on condensation with Azacyclanol in presence of potassium
bicarbonate and potassium iodide in aromatic hydrocarbon or dimethylformamide gives the

corresponding para and meta isomer of Fexofenadone methyl ester.

The Fexofenadone methy! ester is reduced with sodium borohydride in methanol, which
on subsequent alkaline hydrolysis in water methanol mixture gives Fexofenadine having para

and meta isomer.

The exclusive separation of para isomer from this isomeric mixture has been done with
just two to three times suspensions in methanol : methylethylketone mixture having specific
ratio of ingredients. Finally refluxing the material in methanol : dimethylformamide provides
Fexofenadine Base having total impurities not more than 1.0% and having moisture content in
the range of 2.5 to 6.0%.

Fexofenadine base with moisture content 2.5 to 6.0% on treatment with methanol and
aqueous hydrochloric acid gives the corresponding hydrochloride salt which on treatment with
acetone at reflux and then cooling provides Anhydrous Fexofenadine Hydrochloride. The
product meets al the requirement of the International Conference on Harmonization (ICH)

guidelines.

DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to a process for the efficient purification method of
Fexofenadine and its hydrochloride salt having less than 1.0% of total impurities and moisture
content less than 0.5%. The characterization of the known impurities, i.e., Fexofenadone and
meta-isomer of Fexofenadine has been done by IR, NMR (*H and C=), LC MSMS and HPLC
impurity profile gradient method.
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According to one embodiment, the present invention is directed to a manufacturing
process of 4-[4-[4-(hydroxydiphenylmethyl)-I-piperidinyl]-I-hydroxybutyl]- o, a-
dimethylbenzene acetic acid hydrochloride in pure form. The schematic presentation of

synthetic process of fexofenadine hydrochloride is shown in Schemell.

Me
MeOH/H, SO, X
COOH - @ COOMe

Alpha-alpha-Dimethyl phenylacetic acid Methyl-al pha-al pha-Dimethyl phenylacetic acid

/ 1) AlCl,
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Crude Fexofenadine(Meta-isomer)  Crude Fexofenadine(Para-isomer)

Z@



WO 2007/007347 PCT/IN2005/000241

COOH §<©)< OOH
1) MEK : MeOH 1) MeOH/ Aq. HCI

Crude Fgtock8Rbadife 2) DMF : MeOH H2 2) H,0
(metaand paraisomers)  —— 2

N
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Fexofenadine (Para-isomer) Fexofenadine hydrochloride

Kd%OOH <©)<COOH
Acetone

|CH2 ?Hz
N_  HCI N HA
Fexofenadl ne hydrochlorlde Anhydrous Fexofenadl ne hydrochloride

In the present invention it is observed that crude fexofenadine (meta and para isomers)
may be purified by heating it in a mixture of methylethyl ketone and methanol followed by
second treatment with dimethylformamide and methanol.

A detailed synthetic process of fexofenadine hydrochloride, an efficient purification
method of fexofenadine base and process for making anhydrous fexofenadine hydrochloride are

disclosed herein:

(a) Reaction of a,a-Dimethyl phenyl acetic acid and methanol

a,a-Dimethylphenyl acetic acid was reacted with methanol in presence of cone, sulfuric
acid between about 25 to 45°C. Reaction mixture was refluxed for about 4 hours. Methanol
was distilled off after the said time to give thick oily durry of Methyl- a,a-dimethylphenyl

acetic acid. Water was added to the pre-cooled reaction mixture and extracted with chloroform



WO 2007/007347 PCT/IN2005/000241

7

followed by washing with agueous sodium bicarbonate solution and finaly with potable water.
Removal of chloroform under reduced pressure yielded title compound as oily mass in about
98 % HPLC purity.

(b) Reaction of Methyl-a,a-dimethylphenyl acetic acid with 4-Chlorobutyryl chloride

Methyl- a,a-dimethylphenylacetic acid on Fridel-Craft's acylation with 4-chlorobutyryl
chloride in presence of anhydrous aluminum chloride in ethylene dichloride produced acylated
Methyl-a,a-dimethylphenyl acetic acid, i.e., ketone intermediate as meta and para- isomers.

More particularly, aluminum chloride was taken in dichloroethane and cooled in
between about 0 to 20°C. To the above pre cooled solution, Methyl-a ,a-dimethylphenyl acetic
acid was added at low temperature. To the reaction mixture, 4-chlorobutyryl chloride was
added between about 0 to 20°C. After addition of acid chloride the reaction mixture was stirred
for about 8.to 10 hours at the same temperature. After completion of the reaction, mixture was
guenched over chilled mixture of potable water and cone. hydrochloric acid followed by
stirring the reaction mixture for another 4 hours. The reaction mixture was washed with
aqueous solution of sodium bicarbonate and finally with water. Removal of dichloromethane
provided Methyl-4-(4-chloro-I-oxobutyryl)- a,a-dimethylphenyl acetate (Ketone) in about 95
% HPLC purity.

}

c) Reaction of Methyl-4-(4-chloro-I-oxobutyryl")- a, a-dimethylphenyl acetate with azacyclanol

Two methods were employed for this reaction which are as follows,

Method (I)

Methyl-4-(4-chloro-1-oxobutyryl)- a,a-dimethylphenyl acetate (Ketone) (meta and para
isomers) was dissolved in toluene followed by addition of Azacyclanol and water in presence
of potassium carbonate and potassium iodide. Reaction mixture was refluxed for about 30 to 40
hours. After the reaction was completed, reaction mixture was cooled to room temperature and
agueous layer was discarded. Organic layer was filtered through Nutsche and distilled under
reduced pressure and degassed for 2 hours to get the oily mass of carbinol, i.e., Methyl-4{4-
[4-(hydroxydiphenylmethyl)-1-piperidinyl} -I-oxobutyl]- o, a-diphenylmethyl benzene acetate.
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Method 2

Methyl-4-(4-Chloro-I-oxobutyryl)- a, a-dimethylphenyl acetate, (Ketone) (meta and para
isomers) was dissolved in dimethyl formamide followed by addition of Azacyclnol, potassium
carbonate and potassium iodide. The reaction mixture was heated a 902C for about 7to 12
hours. Reaction was monitored by HPLC. After the reaction was completed it was cooled to
room temperature and the product was extracted with chloroform and was well washed with

water. Removal of the organic solvent at reduced pressure yielded thick oily carbinol.

d) Reduction of Carbinol viz, (Methyl-4{4-r4-(hvdroxydiphenyhnetyl)-I-piperidinyl} -I-

~hydroxybutyll -a,a-dimethylbenzene acetate)

M ethyl-4{ 4-[4-(hydroxydiphenylmetyl)-I-piperidinyl} -I-hydroxybutyl]- a,a-
dimethylbenzene acetate (carbinol) obtained as oily massin example 3was dissolved in
methanol and cooled to about 0 to 20°C followed by addition of sodium borohydride. At the
same temperature reaction mass stirred for 2to 5 hours. After the reduction was completed the
reaction mass was stirred at room temperature in presence of water and chloroform. Organic
layer was separated followed by rewashing with aqueous layer. Combined organic layer was
pooled and washed with potable water and submitted for chloroform distillation under réduced
pressure to get thick oily mass of dicarbinal, i.e., Methyl-4{ 4-[4-(hydroxydiphenylmetyl)-I-
piperidinyl}-1-hydroxybutyl]- o,a-dimethyl benzene acetate.

~€) Deprotection of carboxyl function of Methyl-4{ 4-r4-(hydroxydiphenylmetyl)-1-piperidinyl} -

I-hvdroxybutyll- a,a-dimethyl benzene acetate to yield crude isomer of Fexofenadine base

The dicarbinol prepared in example 3 was dissolved in methanol followed by addition of
sodium hydroxide in potable water followed by refluxed for about 3 to 6 hours. Methanol was
distilled off, once the reaction deprotection was completed. The reaction mixture was cooled to
room temperature and to it chloroform was added. Reaction mixture was cooled to about O to
20PC. pH of the reaction mass was adjusted to about 6.4 to 6.8 with 50 % aqueous

hydrochloric acid solution. Reaction mixture was stirred for 1 hour at the same pH.



WO 2007/007347 PCT/IN2005/000241

Chloroform was separated and agueous layer was washed twice with chloroform. Organic
layer was pooled and submitted for distillation under reduced pressure. To the above mass
methanol was added and heated 45 to 50°C for about half an hour. The mass was cooled to
room temperature and methylethyl ketone was added to it. The crystallized mass was stirred

for about 30 to 35 hours & room temperature and centrifuged to get crude fexafenadine base.

f) Purification of Fexofenadine
Fexofenadine (40 Kg) thus isolated from the above step was charged to about 60 to 100

Ltr of amixture of methanol in methylethyl ketone in volume ratio of 0.3 to 5.0. More
particularly, the volume ratio of methanol in methylethyl ketone was 0.4 to 2.0, specifically
about 0.4 to 0.6. The reaction mass was refluxed for about 10 minutes to 2 hours, more
particularly between about 20 minutes to 40 minutes. After the said time reaction mass was
cooled to room temperature followed by stirring for another 1 hour a room temperature. The
reaction mixture was centrifuged. The same treatment was repeated twice followed by
treatment with dimethyl formamide-methanol and water.

Three times treated fexofenadine base in the above step was charged to about 120 to 180
Ltr of amixture of methanol in DMF volume ratio of 0.3 to 5.0. More particularly, the
volume ratio of methanol was 0.4 to 2.0. More particularly, the volume ratio of methanol in
DMF was about 0.4 to 0.6. The reaction mixture was refluxed for about 10 minutes to 2
hours, more particularly between about 30 minutes to 1.5 hours. After the said time reaction
mixture was cooled to room temperature and centrifuged.

The wet cake obtained in the above process was taken in water and heated to 50 to
1000C, more particularly between 65 to 850C. The mixture was stirred for about 1 hour and
cooled to room temperature. The centrifuged material was centrifuged and dried in fluid bed
dryer a 60 to 800C for about 5 to 7 hours. Fexofenadine Base (para isomer) having total
impurities not more than 1.0% and having moisture content in the range of 2.5 to 6.0% was

obtained after employing these purification steps.
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g) Fexofenadine hydrochloride

Fexofenadine base having moisture content about 2.5 to 6% was taken in methanol 1and
treated with 50 % agueous HCI to make the pH of the solution between 2.4 to 2.6. The clear
solution was filtered to remove any solid contaminant. Chilled potable water was added to the
solution & 0 to 20°C. The hydrochloride salt of fexofenadine was obtained as white cfystal S.
Additional volume of water was added to the reaction mixture a the same temperature and
stirred for 2 hours. Material was centrifuged and dried.

h) Anhydrous Fexofenadine Hydrochloride

The fexofenadine hydrochloride obtained in the above step was treated with acetone for
about 30 minutes to 2 hours between about 40°C to reflux temperature. The reaction mixture
was cooled to 0 to 5°C and centrifuged. Centrifuged material was dried in FBD for 6to 8
hours at 60 to 80°C to get the title product having moisture content between about 0.2 to
0.5%.

Examples
The following examples illustrate the invention, but is not limiting thereof,

EXAMPLE 1
Methyl- a, a-Dimethyl phenyl acetate (ester)

51 Kg (0.3109 Kmole) of a,a-Dimethyl acetic acid was dissolved in 100 to 150 Ltr methanol
and to it was added concentrated sulfuric acid, 6 to 9 Kg maintaining temperature 25 to 450C.
After complete addition of sulfuric acid reaction mixture was refluxed for 4 hours. After
completion of the reaction methanol was distilled off under vacuum to obtain thick slurry
which was cooled to room temperature and to it was added water. Reaction mixture was then
extracted with chloroform and washed with 10% w/v sodium bicarbonate aqueous solution.
Finally, chloroform layer was washed with potable water. On removal of chloroform under
vacuum, Methyl-a,a-Dimethyl phenyl acetate as oily mass was obtained. HPLC Purity =
98%. Yield = 40 to 50 Kg.
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EXAMPLE 2
Methyl-4-(4-chloro-l-oxobutyryl)- a, a-dimethyl phenyl acetate (Ketone)

95 Kg (0.7124 Kmole) of aluminium chloride was taken in 120 Ltr dichloroethane and
reaction mixture was cooled to 0 to 209C. To it was added ester of example 1, 46 Kg (0.2584
Kmole) through addition flask, maintaining the temperature 0 to 200C. Finally, to the reaction
mixture was added 80 Kg (0.5673 Kmoles) of 4-chlorobutyryl chloride through addition flask
maintaining the temperature 0O to 200C. After addition of acid chloride stirred the reaction
mixture a 0 to 200C for 8 to 10 hours. After completion it was quenched over chilled mixture
of potable water and concentrated hydrochloric acid. Then stirred the reaction mixture at O to
200C for 4 hours and finally extracted in dichloroethane. It was washed with 10% wi/v
agueous solution of sodium bicarbonate and finally with water. Removal of the solvent under
vacuum provides thick oily mass of Methyl-4-(4-chloro-I-oxobutyryl)- a-a-dimethyl phenyl
acetate (Ketone). HPLC purity = 95%. Yield = 65to 70Kg.

EXAMPLE 3

Fexofenadine Base Crude

A) Carbinol: (Methyl-4{4-[ 4- (hydroxydiphenyl metyl)-I-piperidinyl}-I-oxobutyl] - a, a-
dimethylbenzene acetate) Method (1)

Methyl-4-(4-chloro-l-oxobutyryl)- a,a-dimethyl phenyl acetate (Ketone), 70 Kg (0.2482
Kmole) was dissolved in 500 to 700 Ltr toluene and to it was added Azacyclanol, 50 to 60 Kg
followed by potassium bicarbonate, 74 Kg (0.7391 Kmole) and potassium iodide, 0.50 to 1.20
Kg. Finaly, to it was added 53 Ltr water. Reaction mixture was refluxed for 30 to 40 Hours.
Completion of the reaction was monitored by HPLC. On completion the reaction mixture was
cooled to room temperature and aqueous layer was discarded. Toluene layer was filtered
through Nutsche. Finally toluene was distilled under reduced pressure and degassed for 2

hours to get the oily mass of carbinol.

Carbinol: (Methyl-4{4-[ 4-(hydroxydiphenyhnetyl)-I-piperidinyl }-1-oxobutyl] -a, a-
dimethylbenzene acetate) Method (H)



WO 2007/007347 PCT/IN2005/000241
12

Methyl-4-(4-chloro-l-oxobutyryl)- a,a-dimethyl phenyl acetate (Ketone), 0.50 Kg
(0.001769 mole) was dissolved in 400 nil dimethylformamide and to it was added Azacyclanol,
0.428 Kg (0.00160 mole) followed by potassium bicarbonate, 0.528 Kg (0.00528 mole) and
potassium iodide, 0.00357 Kg. Reaction mixture was heated a 90°Cfor 7 to 2 Hours.
Completion of the reaction was monitored by HPLC. On completion the reaction mixture was
cooled to room temperature and the product was extracted twice with chloroform and finaly

washed with water. Removal of the solvent a reduced pressure provides thick oily carbinol.

B) Dicarbinol  (Methyl-4{4-[ 4-(hydroxydiphenylmetyl)-I-pipen dinyl}-I-hydroxybutyl J-a, a-
dimethylbenzene acetate)

Above oily mass of Carbinol was dissolved in 600 Ltr methanol and it was cooled to 0 to
200C. Toit was added Sodium borohydride, 10 Kg (0.2645 Kmole) in lots. After complete
addition, reaction mass was stirred a 0 to 200C for 2 to 5 hours. After completion, the
reaction mass was stirred & room temperature with 400 Ltr potable water and 200 Ltr
Chloroform for 1 hour. Separated chloroform layer. The agueous layer was again washed
with 100 Ltr Chloroform. Combined chloroform extract was washed with potable water and

then submitted for chloroform distillation under vacuum to get thick oily mass of dicarbinol.

C) Fexofenadine 1V ethyl-4{ 4-r4-(hydroxydiphenylmetyl)-I-piperidmyl} -I-hydroxybutyll-a ,a-

dimethylbenzene acetate)

The above oily mass of Dicarbinol was dissolved in 300 Ltr methanol and to it was
added 120 to 130 Kg Sodium hydroxide dissolved in 400 Ltr potable water. Reaction mixture
was refluxed for 3to 6 hours. On completion of the reaction the methanol was distilled out
under vacuum. Cooled the reaction mixture to room temperature and added 200 to 400 Ltr
Chloroform. Finally the reaction mass was cooled to 0 to 209C. Adjusted the pH of the
reaction mass 6.4 to 6.8 with 50% agueous hydrochloric acid solution. At pH 6.4 to 6.8 the
reaction mass was stirred for 1 hour and chloroform layer was separated. The aqueous layer
was again washed twice with chloroform. Finally chloroform layer was submitted for
distillation under vacuum. To the above mass added 30 Ltr methanol and heated at 45 to 50°C

temperature for half an hour. Then cooled the mass to room temperature and added 60 Ltr
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methylethyl ketone. The crystallization mass was stirred for 30 to 35 hours a room
temperature. Then centrifuged the material. The sample was submitted for loss on drying and
impurity profile. Yield = 40to 45Kg

EXAMPLE 4

Fexofenadine Base Pure

Purification

40 Kg of Crude Fexofenadine Base was charged to a mixture of 30 Ltr methanol and 60
Lr methylethyl ketone. The reaction mass was refluxed for 30 minutes followed by cooling to
room temperature. Stirring of the reaction mixture was done & room temperature for 1 hour
and was centrifuged the material. Sample was submitted for loss on drying and impurity

profile.
Note: The above purification process was repeated twice and finally material was given the
treatment with dimethylformamide and methanol followed by water to meet the impurity

profile.

Dimethylformamide - Methanol treatment

Fexofenadine base obtained after third purification was treated with a mixture of 100 Ltr
dimethylformamide and 50 Ltr methanol and heated at reflux for an hour. Then cooled to
room temperature and centrifuged.

The wet cake obtained above was suspended in 300 Ltr potable water and heated to 70 to
750C temperature. The material was stirred for an hour and then cooled to room temperature.
Centrifuged the material and dried in fluid bed dryer (FBD) at 60 to 80°C for 5to 7 hours.
Moisture content = 2.0 to 5.0%. HPLC Purity = 99%. Yield = 25Kg.

EXAMPLE 5

Fexofenadine Hydrochloride

Fexofenadine Base pure, 25 Kg was suspended in 65 Ltr methanol on reaction mixture

was cooled 0 to 20°C. Then it was added 50% aqueous hydrochloric acid solution to adjust
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pH 2.4 t02.6. At pH 2.4 to 2.6 the solution was clear and was filtered through module. To
this solution 65 Ltr chilled potable water was added & 0 to 200C. pH was found 2.5. Material
was thrown out as white crystals. Againto it 100 Ltr chilled water was added a temperature
0to 209C. The reaction mixture was stirred for 2 hours. Centrifuged the material. It was
dried in FBD a 60 to 809Cfor 7 to 8 hours till moisture content 2.0 to 6.0% . HPLC purity =
99%. Yield = 24 Kg.

The above material, 24 Kg was treated with acetone, 140 Ltr a reflux for an hour. Then
it was cooled 0 to 59C. The material was stirred for 1 hour at 0to 59C. Centrifuged the
material and dried in FBD for 6 to 8 hours & 60 to 80%C. HPLC purity = 99%. Moisture
content = 0.3%. Yield = 23Kg.
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Claims:

1. A process for purification of a compound of the formula

OH
Me
(THZ Hooc Me
N
! OH i

contaminated with meta isomer and fexofenadinone.

2. Theprocess of claim 1, wherein contaminated fexofenadine base is purified with an organic
solvent or mixtures thereof.

3. The process according to claim 2, wherein organic solvents are aliphatic alcohol, amide or
ketone.

4. The process according to claim 3, wherein aliphatic acohols are methanol, ethanol, propanol,
isopropanol or n-butanol.

5. The process accordi ng to claim 4, wherein more preferable solvent is methanol.

6. The process according to claim 3, wherein amide is dimethyl formamide or dimethyl
acetamide.

7. The process according to claim 6, wherein more preferably amide is dimethyl formamide.

8. The process according to claim 3, wherein more preferable ketone is methylethyl ketone.

9. The process according to claim 2, wherein said mixture of organic solvents are methylethyl
ketone and methanol.

10. The process according to claim 9, wherein volume ratio of methanol in methylethyl ketoneis
between about 0.3 to 5.0.
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11. The process according to claim 10, more preferably said methanol ratio isbetween about 0.4
to 0.6.
11. The process according to claim 3, wherein said mixture of organic solvents are aliphatic
alcohols and amides.
12. The process according to claim 11, wherein said mixture of organic solvents are methanol
and dimethyl formamide.
13. The process according to claim 12, wherein volume ratio of methanol in dimethyl formamdie
isbetween about 0.3 to 5.0.
11. The process according to claim 13, more preferably said methanol ratio isbetween about 0.4
to 0.6.
12. The process according to claim 2-11, wherein said solid mass i srefluxed with water after
' treatment with organic solvent or mixtures thereof.
13. The process according to claim 1, wherein purified fexofenadine contains less than 0.2 %
Fexofenadinone and less than 0.1 % fexofenadine metaisomer.

14. A process of preparing anhydrous form of acompound of formula |l

OH
Me
/
CH,  Hooc Me
HCI |
N
Sen

Fexofendine Hydrochloride (11)

15. The process according to claim 14, wherein a compound of formula (11) isrefluxed with
acetone to get anhydrous compound (11).

16. The process according to claim 14, wherein said anhydrous product of formula (1) obtained
in about 0.2 to 0.5 % moisture.
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