WO 02/ 100878 PCT/ GB02/ 02644 1 PREPARATI ON OF FLUMETHASONE AND | TS

17- CARBOXYL ANDROSTEN ANALOGUE This invention relates to a process for

pr epar i ngwbDloammedshasone, fl unet hasone 21-acetate and its PCTaGBROXGAH
androsten anal ogue, and to certain starting materials for the process.

Fl umet hasone, 6a, 9a-di fl uor o-16a- net hyl predni sol one was described for the
first tinme in 1962. Although this corticosteroid has an enhanced
anti-inflamrmatory aﬁ'igit A8 oty Been whdel YHsedaclinically. At the
present tinme, its ecomno G- ot ait 1 houst+al scale is ever
nore inportant because]7-CARBONXSOL ANBPRCONTEMANAT@Gi/pg material for the
production of new difluoro-17-carboxyl androstenes, which are becom ng
increasingly inportant froma clinical point of view Flunethasone and its
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fl umet hasone wt consi derably 1 ncrease S conpare ose obtai ned
with ththeipibtésal patents. We have now devi sed a new process for the
preparation of flunethasone as_well as to the preparation of

6a, 9a- di f | uoFBumethaspng, SaRatddiupradganmethyinresmselapgoxgs described for the
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"hydr oxya ‘'was first described and claimed in US 3,636,010 (priority
1968) . Pisbaréion MatteHidugtrad gealggs ear oTDMpPQitant bepausedt tyalsheniesceltante f or

the pr ratiopn of .t so call ed M hydr aci.d". However he present
nvent | S EraesR! £ Bs Rl fEteBins THeRBERE bR sBdtoterer WERBre
this prp@onkngGe&SaRAEISHhpoR@ABYm a clinical point of view.
Flumethasone and its production are the subject of a number of patents including
US 3,499,016 (1962) and British Patent 902,292 (1970). The new synthetic techniques

developed since 1970 naturally permit a more efficient production of flumethasone with

considerably increased yields compared to those obtained with the initial patents.

We have now devised a new process for the preparation of flumethasone as well
as to the preparation of 6a,9a-difluoro-118,17a-dihydroxy-16a-methyl-17B-carboxy-
androsta-1,4-diene-3-one which is also called "hydroxyacid", an excellent starting
material for the production of fluticasone and other new anti-inflammatory compounds
of the androsta-1,4-diene series. The "hydroxyacid" was first described and claimed in
US 3,636,010 (priority 1968).

European Patent 0 610 138 131 (1994) describes a synthetic route for the
preparation of the so called "hydroxyacid". However, the present invention represents
considerable unexpected advantages in relation to this prior process patent, namely:

- the reaction sequence is reduced by one reaction step and by the elimination of
the desolvatation step of 6a,9a-difluoro-118,17a-dihydroxy 16a-methyl 178-
methoxycarbonyl androsta-1,4-diene-3-one, an additional production step,

- the present process avoids the use of a highly toxic reagent, dimethyl sulphate,



the reaction sequence is reduced by one reaction step and by the
elimnation of the desolvatation step of 6a,9a-difluoro-11B, 17a-di hydr oxy
16a- net hyWobZmBeosmet hoxycar bonyl androsta- 1, 4-di ene-3 - on@CTaIBoagRk4ti ona
production step, the present process avoids the use of a highly toxic
reagent, dinmethyl sul phate, WO 02/1008Z8 PCT/ GB02/ 02644 2 permts the

si nul t aneous deacetylation and degr adati ve oxidation of the pregnane side
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| ast one thus permtting an effi cient preparation of flumethasone, the
reacti on sequenesedfyidiP ol i1ty dr88ydacad withaexsbemepuritg. conmon starti ng

mat eri al of Q gcesses as fromthe first step into_the androstane
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prepari §f

(6a 9a. u%#@ﬁtﬁggﬂ@ffi tﬂrull%y%lmntm n efﬁ%ﬁnﬁ pre[paaarfig)nlothﬂgmethasone
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According to the present invention, there is provided a process for preparing
flumethasone (6a,9a~difluoro-118,17a,21-trihydroxy-16a-methyl-pregna-1,4-diene-
3,20-dione), fulmethasone 21-acetate or its 17-carboxyl androsten analogue of the

formula;

which process comprises

(a)  reacting a compound of formula (IT)

1)



O OKCH3 Oo",,,10H .,,,,ICH3 O/ (Il) WO 02/100878 PCT/ GB02/ 02644 3
wi th benzoyl chloride to forma 3-enolic ester of the fornmula (Illa): O O
CH3 O OwWOD20aB78 M CH3 !'", (Illa) b) reacting the enol b@oTam/0tds] a)
with an electrophilic fluorination agent to introduce fluorine in the 6a-
position to forma conpound of formulaz(lllb): O O'J~CH3 OO "1
CH3 O (Illb)

with benzoyl chloride to form a 3-enolic ester of the formula (II1a):

b) reacting the enol benzoate (III a) with an electrophilic fluorination agent to

introduce fluorine in the 6a- position to form a compound of formula (IIIb):




F WD 02/ 100878 PCT/ GB02/ 02644 4 (c) deprotecting the conmpound (I11b) at C3
to forma conmpound of formula (IV): O OCH3 OOH CH3 O/ V (IV) F
(d) Fl uorwpariiong7s he 9, 11- epoxy group of conpound |V by r@attGBug/o2d44wi t h
hydrofluoric acid to yield flunethasone 21-acetate; and (e) optionally
hydrol ysi ng the flunethasone 21-acetatg, in the presence or absence of an
oxi dation agent, to yield conpound (1) or flunethasone, respectively.

claim The | YSnL R, 8GR OV (At SRt S LA M b v © "9

Iv)

(d  Fluorinating the 9,11-epoxy group of compound IV by reacting it with
hydrofluoric acid to yield flumethasone 21-acetate; and

(e)  optionally hydrolysing the flumethasone 21-acetate, in the presence or absence
of an oxidation agent, to yield compound (I) or flumethasone, respectively.

claiml

The invention also provides compounds of the formula (V):

"""CH3

™)




WO 02/100878 PCT/ GB02/ 02644 5 wherein X is hydrogen or fluorine. In step
(d) of the process, the flunmethasone 21-acetate fornmed has the formula:
OCOCH3 (wWb©2/100818.10H 111 CH3 F O/ F ie PCT/GB02/02644

6a, 9a-di fl uoro-11B, 17a, 21-tri hydr oxy- 16a- net hyl - pr egna- 1, 4- di ene- 3, 20-di on
e, 21- acetate. If this conpound is hydsol ysed, preferably with nethanolic
pot assi um hydroxi de, the flunmethasone free al cohol is forned.
Alternatively, if the flumethasone acetate is hydrol ysed, preferably with
met hanol i ¢ pot assi um hydr oxi de, and then oxidised, preferably with hydrogen
per oxi dﬁ,he@gip(tigg%dr 8 o Pluegihked "hydroxyacid" is obtained, of fornula: HO
O HOOH CH3 F (1 F The present invention permts the direct

t r ansf or mat i Imstep (&) emibt paseass, the dluatethasone @1 empmbeifdnied has the formula:

ie 6a,9a-difluoro-11B,17a,21-trihydroxy-16a-methyl-pregna-1,4-diene-3,20-dion e,21-
acetate. If this compound is hydrolysed, preferably with methanolic potassium
hydroxide, the flumethasone free alcohol is formed.

Alternatively, if the flumethasone acetate is hydrolysed, preferably with
methanolic potassium hydroxide, and then oxidised, preferably with hydrogen peroxide

solution, the so called "hydroxyacid" is obtained, of formula:

The present invention permits the direct transformation of flumethasone acetate

into compound L.



WO 02/100878 PCT/ GB02/ 02644 6 The two new conpounds |1l a) and IIl b) are
depicted as a general formula (V) in claim8. The conpound | can al so be
obt ai ned wo odaensrs bed in US Patent 3,636,010 by oxidi zi n@cCfriaBmebd@sone
free al cohol. The starting material of the present process is commercially
avai lable and widely wused in the prepgration of corticosteroids such as
dexanet hasone and i conet hasone. In order to introduce fluorine in the C6

position by ectrophilic fluorinati it i necessary t ctiy Jirst
Phe. o5 post t 15RO pREW srnipintS UG epduiddiast BepPE Cichtd) PEnbisg)S n
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-COR in which Ris an aryl or aral kyl group. The preferred conpound for the
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processes at a tenperature
and the reaction is preferably carried out at a temperature of 80 to 85°C, yielding the

?3,5 enol benzoate. Thereafter, the compound III a) is reacted with an electrophilic
fluorination agent to yield the corresponding 6 fluoro derivative. The preferred
fluorination agent is the 1-chloromethyl-4-fluoro-1,4-diazoniabicyclo [2.2.2]octane
bis(tetrafluoroborate), Selectfluor®. So as to realise the fluorination at C6, the preferred
solvent is acetonitrile in presence of water at a preferred temperature of -5°C =+ 2°C.
After the C6 fluorination, the 3 enolic ester can be easily transformed into the system of
3-keto-1,4-diene yielding the compound IV. The elimination of the enolic ester is
preferably effected by an aqueous solution of sodium metabisulfite and ammonia.

In the next step, a 9,11-epoxy group of compound IV is reacted with a
concentrated aqueous solution of hydrofluoric acid or with a solution of hydrogen
fluoride in N,N'dimethylformamide by per se known processes at a temperature below
25°C. When compound IV is practically completely reacted, the reaction mixture is
poured into a mixture of ice and ammonia sufficient to neutralise the hydrofluoric acid
and precipitate simultaneously the flumethasone 21-acetate with a high yield and purity.
The product obtained can be recrystallized for instance from methanol. The 21-acetate

obtained can be subsequently hydrolyzed by any of the known processes yielding



25C. When conpound IV is practically conpletely reacted, the reaction
mxture is poured into a mxture of ice and amonia sufficient to

neut r al i swotobeodsygir of | uoric acid and precipitate simnultamredGaog/ordie

fl umet hasone 21-acetate with a high yield and purity. The product obtai ned
can be recrystallized for instance from nethanol. The 21-acetate obtained
can be subsequently hydrolyzed by any of the known processes yielding WO
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According to the present invention, flumethasone 21-acetate can be
simultaneously deacetylated and oxidised by methanolic potassium hydroxide and
aqueous hydrogen peroxide yielding, after completion of the reaction, the desired
hydroxyacid, compound 1, by acidifying the reaction mixture with diluted hydrochloric
acid to pH 2. This reaction is performed at 10°C, £ 2°C with agitation until the reaction
1s complete.
The cumulative stoichiometric yield of the process described in EP 0610138 Bl
so as to obtain unrecrystallized compound I is 48.9% as from 9,11B-epoxy-17a,21-
dihydroxy-pregna-1,4-diene-3,20-dione, whilst according to the present process the
cumulative stoichiometric yield obtained is 62.4%, as per Examples 1 b), 2 and 4, as
from the 21-acetate of the above starting material. So as to obtain a valid comparison of
yields, the starting material of EP 0610138B1 has been first acetylated with a yield of
110% w/w and the cumulative stoichiometric yield was calculated on basis of this value
and of Examples 1 b), 2 and 4, resulting in 61.7%.
The following Examples serve to illustrate the present invention without limiting
its scope.
EXAMPLE I



so as to obtain unrecrystallized conpound | is 48.9%as from

9, 113- epoxy-17a, 21- di hydroxy- pregna-1, 4-di ene- 3, 20-di one, whil st accordi ng
to the prweantiog@rocess the cunulative stoichionetric yielPdTatRionEd | S
62.4% as per Exanples 1 b), 2 and 4, as fromthe 21-acetate of the above
starting material. So as to obtain a walid conparison of yields, the
starting material of EP 0610138B1 has been first acetylated with a yield of
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f ol | owiaagtafeX@wRin@sa BEy Ve to illustrate the present invention w thout
limting its scope. 'EXAVPLE | WO 02/100878 PCT/ GB02/ 02644 8
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and heats the reaction mXxtur eat ed irring to between 80C and
85C. Subsequeirtiry ivheated dsth3Birihg od bbwreeay0°Cindr§x¥€,. protected from i ght,
and continues to stir during two to three hours at this tenperature and
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Subsequent | Yo 40%¢ @Hds fhBereatBas tik Osbriplisted! ESutRedud®l, neObddRt/8" ml of
containing 57.5 m of hydrochloric acid and 100 ni of di chl or onet hane.
After the esmethanalomd epelinugsastariag ath#0Yhdeesnothet haineeedodophddy i s
again extr (fjl((::togfiiné3 Ydcwn %ﬂg Irteélgunoanl n%i?(?urgi toOEO-25°C. Subsequently, one adds the

reaction mixture to 1,000 ml of water containing 57.5 ml of hydrochloric acid

o

and 100 ml of dichloromethane. After the extraction, one separates the phases
and the aqueous phase is again extracted by an additional 100 ml of
dichloromethane. Subsequently, the organic phase is washed with water and
with an aqueous solution of sodium hydroxide. The dichloromethane solution
thus obtained is evaporated in vacuum to dryness yielding an oil, 3-benzoyloxy-
9,11B-epoxy-17,21-dihydroxy-16a-methyl-pregna 1,3;5-triene-20-one 21-acetate
(Formula IIT a), which is taken up by 150 ml of acetonitrile cooled down to
between -5°C and 0°C. Subsequently, one adds the solution of enolbenzoate to a
suspension of 44.5 g of 1-chloromethyl-4-fluoro-1,4diazoniabicyclo[2.2.2]octane
bis(tetrafluoroborate) Selectfluor®, in 175 ml of acetonitrile containing 5 ml of
water.

Once the fluorination reaction is completed at C6 (Formula III b), the reaction
mixture is poured into a solution of 100 ml water, 1.2 g of sodium metabisulfite,
5 ml of ammonia 25% and 200 ml of dichloromethane. The pH of the solution is
adjusted to between 7-8 and is stirred for 30 minutes after which the phases are
separated and the organic phase is washed with ammonia 12.5%. Subsequently,

the organic phase is evaporated in vacuum until dryness and substituted by



di chl oronet hane. Subsequently, the organic phase is washed with water, and
wi th an aqueous sol ution of sodi um hydroxi de. The di chl or onet hane sol uti on
t hus obt awvoed/107&vaporated in vacuumto dryness yi el di ngPam/GBoR/02644

3- benzoyl oxy- 9, 11B- epoxy-17, 21-di hydr oxy- 16a- net hyl - pregna 1, 3;
5-triene-20-one 21-acetate (Fornmula I4dl a), which is taken up by 150 m of
acetonitrile cooled down to between -5C and 0C. Subsequently, one adds the
sol ution of enol benzpate to.,a suspensi of 44.5 g.of .
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EXAMPLE 2
6a,9a-difluoro-118,17a,21-dihydroxy-16a-methyl-pregna-1,4-diene-3,20-
dione,21 acetate (Flumethasone acetate). 36 g of the compound obtained in
Example 1 is dissolved in an inert atmosphere in 360 ml of a complex of
hydrogen fluoride and dimethylformamide (~64% w/w) at a temperature of 20°C
+ 3°. After stirring for three hours at this temperature, it is poured, under
agitation, into a mixture of 3,000ml of water, 1,000ml of ice and 800 ml of
ammonia 25% maintaining the temperature below 25°C during the whole
precipitation. One adjusts the pH to between 4.5 to 5 with ammonia and
continues the agitation for one more hour. Subsequently, the precipitate is
filtered and washed with water until neutral pH. After drying the compound is
dissolved in a mixture of 333 ml of dichloromethane and 148 ml of methanol.
The solution is concentrated until one reaches a volume of 89 ml. The desired
product crystallizes. After filtration, it is dried at between 40 to 45°C, yielding
29.2 g of 6a,9a-difluoro-118,17a,21-trihydroxy-16a-methyl-pregna-1,4-diene-
3,20-dione-3,21-acetate with a purity of 95% by HPLC, in area.



met hanol with stirring. After stirring for 30 mnutes, it is filtered and
dried at a tenperature between 40-45C, yielding 46 g of

9, 1113- epawy24608F8 uor o- 17a, 21- di hydroxy-1, 4di ene- 3, 20- di ®@ce/GE2a2@ at e
with a purity of 91.6% EXAMPLE 2 6a, 9a-di fluoro-1113, 17a, 21-di hydroxy- |
6a- net hyl - pregna- 1, 4-di ene-3, 20- diong, 21 acetate (Fl unethasone acetate).
36 g of the conpound obtained in Exanple 1 is dissolved in an inert

at nosphere i 60 mM of a conplex of hydrogen fluoride and

di net hy } (-64%ww) at a tenperature of 20C + 3. After stirring
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product crystallizes.” After filtration, it is dried at” between 4
yi el di ng 29cempowfd obtalned in the prev1ous example in 700 ml of degassed methanol It

6a, 9a-di fluoro-1113, 17a, rih rox-16a-neth g 1, 4-di ene-
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temperature of between 5°C to 10°C, the compound is filtered, washed with

water and dried at 45°C, yielding 22.4 g of the title compound with a purity of

96% by HPLC in area.

EXAMPLE 4

6a,9a-difluoro-118,17a-dihydroxy-16a-methyl-178-carboxy-androsta-1,4-diene-

3-one (Formula I, "hydroxyacid")

2 g of potassium hydroxide is dissolved in a mixture of 100 ml of methanol and

100 ml of water in an inert atmosphere. Subsequently, one adds 10 ml of an

aqueous hydrogen peroxide solution (130 vol.) and then cools the reaction

mixture to 10°C + 2°C and one adds 5 g of flumethasone 21-acetate. One stirs

overnight at this temperature and once the reaction is completed one adjusts it to

pH 2 with hydrochloric acid. Subsequently, it is filtered and washed with water

until neutral pH and dried at 45°C. The yield in the title compound is 80% w/w,

corresponding to a stoichiometric yield of 91.3%.

EXAMPLE 5
6a,9a-difluoro-118, 17a-dihydroxy-16a-methyl-178-carboxy-androsta-1,4-
diene-3-one.

22 g of flumethasone free alcohol obtained in Example 3 is suspended in 110 mi



Subsequently, the solution is added under stirring to a suspension of 28 g
of the conpound obtained in the previous exanple, in 700 mM of degassed
met hanol .wDt02/10@87&tirred during 1 to 2 hours at a tenperaram&ByR/02640C 2C
Once the reaction is conpleted, determ ned by HPLC, one adds acetic acid
until pH 7. Subsequently the volune i reduced under vacuumto -224 m.
Then it is cooled to 10C and 140 m of cold water is added. After stirring
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One stirs oicer Thgbtodaict plecipitatepéy filtered aaddvashed wittewagaehtidn degtrabpil et ed
one adjusts it _to ,pH 2 with hydrochloric acid. Subsequent|y, it i
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filtered and¥hisHEEdatd° (oS’ Cuntaldingedtg af theHitlmerrapound with aopurityes
yield in theytd,t. 0 j % w w, corresponding to a stoichionetric
yield of 91.%(5/4’ 1&%%8@3%51@5%—8{@ uoro-11 B, _
17a- di hydr oxX fi&f sedipithlizine’ BreCadmoideihis @btaAndd fn efhafbE vdeWUMaing $aPaf
fl unmet hasone free al cohol obtained in Exanple 3 is suspended in 110 mi WO
02/ 100878 PclifleeorldB.44a-dihydroxy-16a-methyl-17B-carboxy-androsta-1,4-diene-3-one

in high purity having the following analytical values

- optical rotation = +64.4° (c=1 %DMF)

- KF - 0.09%

- Purity by HPLC = 99.2% in area

- Principal absorption peaks in infrared at 1698cm™ -1660cm™ and

1614cm™ - 1603cm™ .



of tetrahydrofurane in an inert atnosphere and is cooled to 20C 2C. 17.6 g
of periodic acid in 70 m of water is slowy added under stirring. After
agi t at i orweto2/104se8 sane tenperature, one controls the end @CTidB®2/02@Aet i on by
HPLC, which is generally conplete after two hours. Subsequently, the
reaction mxture is poured into a soli®tion of 33 g of sodiumnetabisulfite
in 770 mM of water and 330 ml of ice. The product precipitates, is

filtere shed with water until a neutral pH and is dried at 40C to
45C, g%ﬂrﬂéya of the title conpound with a purity of 96%in area
deternlned by HPLC After recrystallizing the conpound thus obtained in

et hanol, one obtains 6a,9a- difluoro-1113, 17a-di hydr oxy-

6a- met hi| - 1743})@@5@’691: @m@panmgaﬂmnmthasen@ -(8a,%andi unom-ﬂﬂ@mp;mrwlykimyng t he
fol |l ow a tlcal tlca ta ion = _+64.
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PCT/ GB02/ 02644 12~ CLAIMS 1 A process for preparing flumethasone

(6a, 9a-di fl uor o- 1lB,17a,21 tri hydroxy-

16a- net hyl - pregna- 1, 4- di ene- 3, 20-di one), ful nethasone 21-acetate or its
17-car boxyl androsten anal ogue of the fldPq

© : @

which process comprises

(a)  reacting a compound of formula (IT)

I

with benzoyl chloride to form a 3-enolic ester of the formula (IIla):



(I') F which process conprises (a) reacting a conpound of forrmula (I1) O O
~lk CH3 OO-1110H CH3 O/ (Il) with benzoyl chloride to forma
3-enol i c wetoenomsfst he fornmula (111a): WO 02/100878 PCT/ CBeRrG284426413 O O
CH3 OO,~™H ..1~ICH3 OO\ (lIlla) b) reacting the enol benzoate (I1]1
a) with an electrophilic fluorination ggent to introduce fluorine in the
6a- position to forma conpound of forrmula (I1lb): O O CH

b) reacting the enol benzoate (IIl a) with an electrophilic fluorination agent to

introduce fluorine in the 6a- position to form a compound of formula (IIIb):

--nllCH3

(I1Ib)




3 0OO0....0Hd ..,,lICH3 OOL (lII'l'b) F WO 02/100878 PCT/ GB02/ 02644 14
(c) deprotecting the conmpound (Il1l1b) at C3 to forma conpound of formnula
(rv): owowm@ga8 OO0OOCH ".,1CH3 O/ (1V) F (d) fluorcmnaiBoag2dshe

9, 11- epoxy group of conmpound IV by reacting it wwth hydrofluoric acid to
yiel d flumethasone 21-acetate; and optjsonally (e) hydrolysing the

fl unmet hasone 21- acetate |n t he presence or absence of an oxidation agent,
to yield conpound g unet hasone, respectively. 2 A process accordi ng
to clait®1l whdretes mgﬁhf‘sf;@ﬁp%)d (ITiga 2t €3 e foras 8 senpound of deranula IV dr ol ysed
wi th nmet hanol i ¢ potassi um hydroxi de. 3 A process according to claim1l or 2,
wherein in step (e) the oxidation agent is aqueous hydrogen peroxide

sol ution. 0

PN

O CH;
O

---IIIOH
"""CH3

av)

(d)  fluorinating the 9,11-epoxy group of compound IV by reacting it with

hydrofluoric acid to yield flumethasone 21-acetate; and optionally

(e)  hydrolysing the flumethasone 21-acetate, in the presence or absence of an

oxidation agent, to yield compound (I) or flumethasone, respectively.

2 A process according to claim 1 wherein, in step (e), the flumethasone 21-acetate

is hydrolysed with methanolic potassium hydroxide.

3 A process according to claim 1 or 2, wherein in step (e) the oxidation agent is

aqueous hydrogen peroxide solution.

4 A process according to claim 1, 2 or 3, wherein the electrophilic fluorination
agent is 1-chloromethyl-4-fluoro-1,4-diazoniabicyclo[2.2.2Joctane

bis(tetrafluoroborate).



4 A process according to claim1l1, 2 or 3, wherein the electrophilic
fluorination agent is

1- chl or oiwetobstbosas f | uor o- 1, 4- di azoni abi cycl o[ 2. 2. 2] oct ane PCT/GB02/02644

bi s(tetrafl uoroborate). WO 02/100878 PCT/ GB02/ 02644 15 5 A process
according to any of clains 1 to 4, whgsein in step (c) the deprotection in
position C3 is effected using an aqueous sol ution of netabisulfite and

anmoni rocess ac ording t ny precedi claim erein in step (a)
the reacti oﬁz\ %ﬁ%@?%ﬁ?‘?% ag’ﬂrf&cﬁ?@cgf%gn g‘g’%’a 1%?@?3*]}1@1,6 ([o]?ﬁ?&‘)t?ﬁtl%‘?ep

b) th pste LA T d f r. 7 A

(5) {NanSREOR U] hnBnR bR Rylch ShEcRESPRESCBntbe T A
in step (a) is from80 to 8SCandin step (b) |s-5 2C. 8Aconpound of

the formula CH CH3 OO X
wherei ® X i & @aq;@g&;cg;d%ﬁﬁ@,rqnﬁepreced&lg claim, whereln in step (a) the(r\fls)actmn

medium is N,N'-dimethylacetamide and pyridine; and in step (b) the reaction medium

is acetonitrile in the presence of water.

7 A process according to any of claims 1 to 6, wherein the reaction temperature in
step (a) is from 80 to 85°C and in step (b) is -5° = 2°C.

8 A compound of the formula (V):

CH,
O
~mOH
nCH3
O
J\ V)

wherein X is hydrogen or fluorine.



