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C ACID This invention relates to a novel process for preparing a chem cal

internedi ate useful in the preparation of fluticasone propionate. 5

Fl uticasone propionate is a corticosteroid of the androstane famly which

has potent anti-inflammatory activity and is widely accepted as a useful

therapy for the treatrrent of |nflam*rator§ and a Ier ic_conditions such as
11

rhinitis an?“%i% F?ﬁ'gf,gE I{%‘Efﬁg,ﬁ; :(g‘ég £ E@gﬁ B%@oﬁ%%%% onat e
is as shown. iRp ruc ure - mil ~11
F One process for prepar|ng fluticasone propionate conprises reacting a
conmpound of forrmula (I1) 15 with a conpound of forrmula LCH2F, where L
represents a |l eaving group nesyl, tosyl or halogen, eg , Br or I.
Preferably L repr esemnissnvertion gies tpanbictprbaess for Meparifda dwodgalli ng to prior art

processes, eg agpdifsdidid R htherdparakibt df hitkasofs propiorfald94) J Med Chem 37,

=

3717-3729 and US patFﬁmEeséne’Sﬁ fe if £HANEOstb7Hi UPthe hhdidstaRd Jamilg @APWUNdS  of
formula (11) ma f a:x %:%&a.{awf ameaaaﬂaso;usefummﬂwa (111) 18
Jully, 2006 2 w g ent ey n%g G Sio SncbARAT UG &hO_PT 0PI 0Ny
chl oride. The é)nhv ?%@ der l Ack ﬂti eneral ly be
enpl oyed in at GFF%%&' 133? '°'E|EI§H?'$?°{/‘BP SP f'l 7 %mﬂe conpound of

formula (I111) sF‘ﬁEE“%‘rﬁ%?’ﬂﬂe of the reagent will react W|th t he t hi oaci d
noi ety and rlBeds to be renoved eg by reaction with an am ne such as

di et hyl am ne. This nethod for the prepg atiSdi.of conpound of fornmula (11)
suffers from disadvantages, however, 'cﬂ that t resul tant conpound of
formula (11) is not Uguumt O :

Et

§
&

‘CH,

One process for preparing fluticasone propionate comprises reacting a
compound of formuia (fl)
15

with a compound of formula LCH:F, where L represents a leaving group mesyl,
tosyl or halogen, eg Cl, Br or I. Preferably L represents halogen, particularly Br.

20 According to prior art processes, eg as described in G.H. Phillips et al
(1994) J Med Chem 37, 3717-3729 and US patent 4,335,121 (Glaxo Group
Limited), compounds of formula (Il) may be prepared by reacting a compound of
formula (111)



10 readily purified of contam nation with the by-product

N, N- di et hyl propanam de. W have therefore invented an inp¥§m¥¥ﬂﬁggggss for
perform ng the conversion to prepare conpound of formula (11). Oher
processes for preparation of fluticasone propionate and related conpounds
are described in Israeli patent aplication 109656 (Chenagis), 15 W001162722
(Abbott) and Kertesz and Marx (1986) J Ong Chem 51, 2315-2328. Thus
according to the invention there is provided a process for preparing a
conpound of forrmula (I1) 20 or a salt thereof which conprises: (a)
reacting a conmpound of formula (I1l) 18 July, 2006 3 with an activated
derivative of propionic acid in an anount of at least 1.3 noles, suitably
at least 2 noles, of the activated derivative per nole of conpound of 5
formula (111) and; (b) renoval of the sulu~¥rSH|nked propi onyl noiety from
any conpound of fornula (1A F 1o so foryed by reaction of the product
of step (a) with an organic primaryoQr %ndaﬂ@Han1ne base capabl e of
form ng a water sol uble propanam de, W) s;%\) exanpl es of activated
derivatives of propionic acid in Livat e@Hgsters or preferably a
propl onyl halide such as propio Ide. This reaction is
conventionally perfornmed In t e of an, unreactive organi c 15 base
such as a triC, .,alkylamne eg tri-n-propylam H triethylam ne, or
tributylam ne especially triethylam ng, but nost preferably
td-n-propylamne. Solvents for this process include substantially water

i mmi sci bl e sol v 4h siekba@Rriva@id bf brogiRt é’elic?egq:rrodﬂ?'n lh:ﬁiorlébc%aﬁc?vﬁéd wat er

m sci bl e sol venigivahs b RepichialcRMAt gehbriy b 'e &rl
sNo:\I;/Ce“ntmsst B¥L€f§ P’h\/@% u\?étg"ﬁ%' 'n éf n %ﬁfb u u }m%o %e g qmesgl b: gw
| evel of sol ubil" "ﬁ%%'ﬁﬁ' 'B?i?%?" é"§e<¥ Wﬁ?‘{ngt ?FFPC’Sr‘f’é sol vent in

the other sol v@ﬂ Inesuch ax distyemingyo, ww, for exanpl e 10% ww, especially 5%
ww In step (h), efﬁﬁﬂ]e@?dﬁm@ﬁ’ ARtionsf sapeynat fosade ABISWTSrsAione base

capabl e of for risagvantagas. dpwevel, inghat therresylanheampoundof fardda dbdsmels whi ch ar e

nor e readily purified of contamination with the by-product N,N-diethylpropanamide.

We have therefore invented an improved process for performing the conversion
to prepare compound of formula (II).
Other processes for preparation of fluticasone propionate and related
compounds are described in Israeli patent aplication 109656 (Chemagis),
15 WOD1/62722 (Abbott) and Kertesz and Marx (1988) J Org Chem 51, 2315-2328.
Thus according to the invention there is provided a process for preparing
a compound of formula (l)

20
or a salt thereof
which comprises:
{a) reacting a compound of formula (N1}



25 pol ar than diethylam ne, for exanple an al cohol an ne, .éy
di et hanol am ne, or a 18 July, 2006 4 di am ne, for exarrple1 July, 2006
N- net hyl pi perazi ne. Preferably, N-nethyl piperazine is enployed. It nay be
convenient to dissolve the amine in small volunme of an organic sol vent
such as nethanol. Preferably steps (a) and (b) are perforned at reduced
tenperature eg 0- 5 5C. As a further aspect of the invention we provide
nmet hods for the efficient purification of the conpound of formula (I1).
Thus a first such process (cl) conprises, when the product of step (b) is
di ssolved in a substantially inmmscible organic solvent (such as nethyl
acetate or to ethyl acetate, or a higher al kanone such as a pentan-3-one),
purifying the conpound of fornula (I11) by washi ng out the am de by- product
fromstep (b) with an aqueous wash. For S Xapp e wat er may be added to the
reaction mxture, stirred, the phases allofped to separate, and the | ower
aqueous | ayer run off. Preferably Hd smdHal |y i mmi scible solvent is
pentan-3-one. 15 The remaining orgagl ny be concentrated by

ady e—lan@Hst hen an antisol vent (eg
hexane) may be added to crystal P di ssol ved product. A second such
process (c2) conprises, when tbe 2 of step (b) is dissolved in a
wat er m sci bl e solvent (eg acgtone), @urlfylng the conpound of 20 'formula
(l'i) by treating the conmpound of stepF(b) with an aqueous nedium so as to
preci pitate out pure conpound of fornmula (I1). The am de by-product from

step {b) will %Cwagwamem ?g{:bu?rllc!%ldiﬁﬁ@éfﬁodnﬂoftahﬁasﬁggﬂﬁléﬁ phase. The
agueous nedl um as llute
v ﬁx at Jeas 3 oigs Cl egﬂa\"ﬁ'lglﬂ%f QfipBundl6f

hydrochlorlc?ac i neral conditions pertaining
to the conversi'g npo npound of
formula (11) an® saI’?rgo"f"r?ég'@3?'&%@"?‘;@0&%@@%\3‘%hom%@}‘foﬁ% pr oduct will
be well known tfempa@Bhs skilled in the art. According to a preferred set
of conditions, however, we have found that _the conpound of formula (li)
may advantageously be |solated foll ow ng ﬁy%cess 30 (ci) in the formof a
solid crystalline salt rather than the a- corrpound of formula (11). The
preferred salt is formed with a base sucl di i sopropyl et hyl am ne,
triethylam ne, 2,6-dinethylpyridipg peri di ne or

(1A}

F

10 soformed by reaction of the product of step (a) with an organic primary or
secondary amine base capable of forming a water soluble propanamide.

In step (a), examples of activated derivatives of propionic acid include
activated esters or preferably a propiony! halide such as propionyl chloride. This
reaction is conventionally performed in the presence of an unreactive organic

15 base such as a triC;4alkylamine eg tri-n-propylamine, triethylamine, or
tributylamine especially triethylamine, but most preferably tri-n-propylamine.
Solvents for this process include substantially water immiscible solvents such as
ethy! acetate or methyl acetate or water miscible solvents such as acetons, N,N-
dimethylformamide or N,N-dimethylacetamide, especially acetone. Substantially

20 immiscible solvents provide two phases when the solvents are mixed and have a
low leval of solubility one in the other eg the solubility of one solvent in the other
solvent is less than 30% w/w, for example 10% w/w, especially 5% w/w.

In step (b), examples of organic primary or secondary amine base
capable of forming a water soluble propanamide include amines which are more

25  polar than diethylamins, for example an alcoholamine, e.g. diethanolamine, or a



wi th potassium Such salt forms of conpound of formula (I1) srﬁr [ £
stable, nore readily filtered and dried and can be i sol atiBJuly. g grer
purity than the free 35 conmpound of formula (I1). The nost preferred salt
is the salt formed with triethylamne. The potassiumsalt is al so of
Interest. Thus a preferred process, follow ng process (ci ), conprises
treating the organic phase containing the conpound of formula (Il) with a
base so as to precipitate the conpound of formula (I1) in the formof a
solid crystalline salt. 18 July, 2006 54Exanpl e bases include '
triethylamne, 2,6-dinethyfpyridine, N ethylpiperidine or a basic
potassium salt eg potassi um hydrogen carbonate. W claima conpound of
formula (11) isolated in the formof a solid crystalline salt as a further
aspect of the i nigiel Phexamplédi-rAethyipifereine aBpterblyof-metigliPPerag?ft Fon we al so
provi de a processplofdd. 1HR8chriveniért i disaisone apine i soakhyaurnhéien conpri ses
preparing a Comﬁdéngs&@‘,em Rf Binéinddol.) or a salt thereof as just described

and converting the ¢ e’y dribrhed @f re8itlell tehiperar@f o 1 uti casone
propi onate by trg trr@'gfg%\?\n@tqﬁ%(a)coég%%ﬁ% of formula LCH2F wherein L
ot

t A eaVr . 10 A di ' ' d of
formila (1) may ady r@gﬁ%aﬂwzgfég"wggﬂ%%éaﬁﬂﬁ%ﬁaﬁﬁﬁﬁﬁ?ﬂzﬁ?ﬁﬁ?éﬂcy°than by
e
]

means of prior #MEficEiopbEs gampopRpof iy . _the proce prepar ati on

of the compound of fBIEEIiEL§uph process () UPASS "E‘.e Hﬂ?ﬁ?ﬁ Qtép @Fﬁal (1994) J

Med Chem 37, 37Iis@wddh 4 supsirtialy immiscibleggiagie slypnbipughiag I _5&38? °f om an

acet one/ wat ero s \etybnstafEhe agighehalianene spehesarnettan-8-opa) REMINGME v difficult to

filter. In cont reampount bicoramiariityion skasifingf aut thehraidg by-produshieam st €h¥ifed i n

accor dance Wit h g RguddiER@AL Forexanpio @ater ray Hoarldesias the Feactniniture;

Fur ther nor e, t NeypkOfE SiasBd allolGy 11560415, ahditne RiveosyuaTLS laybrson of.f er

i mprovenments in purpbiseaphtnd subadftiahy iRfadcbl sadereRipagasasnd.0 prepare and use

the conpound of 20 'fh%rrgﬁ i@n é}fgﬁc (fy%rf& b ofl@meAEd SAdidtilatién bptiokmy | | i ps et al
By e gt

(1994) J Nbdleheg]ﬁa;?’edB@g?g@a gﬁitzg@%egnm 288t @ conmpound of

formula (111) A ol o o ver, the
hysi cochem cal ‘conpound aof f.or 0 prepared
Pegul t in a pr och,(P:t Aegeepd $158 PIcesa (G7) FIGRIISE @’?B tgfp%?ttog %‘%‘% %?‘IE Tﬁe P
advant ages conf aiss@diya weter mipdiasolienidsg ?ﬂemgﬂep‘ir ngPESPRPSHEALE) ¢ of ¢t he
conpound of foor rieriala () by Jredting tha dempaund efistop ) ith an aghegs reedlum agr epared and
rapi dl y-fil t er aht pecigasi duypunasodipechdah thraglafiis dThs GaVdedY-grodydt Bnd of
fornul a (b) will accordingly substantially remain in the aqueous phase.
The aqueous medium may, for example, be a dilute aqueous acid such
as dilute hydrochloric acid or acetic acid.
25 Further general conditions pertaining to the conversion of the compound
of formula (Il to the compound of formula (1) and salts thereof and the isolation
of the end product will be well known to persons skilled in the art.
According to a preferred set of conditions, however, we have found that
the compound of formula (I1) may advantageously be isolated following process
30  (c1) in the form of a solid crystalline salt rather than the free compound of
formula (Il). The preferred salt is formed with a base such as
diisopropylethylamine, triethylamine, 2,6-dimethylpyridine, N-ethylpiperidine or
with potassium. Such salt forms of compound of formula {tf) are more stable,
more readily filtered and dried and can be isolated in higher purity than the free
35 compound of formula (il). The most preferred salt is the salt formed with
triethylamine. The potassium salt is also of interest.
Thus a preferred process, following process (c1), comprises treating the
organic phase containing the compound of formula (If) with a base so as to
precipitate the compound of fermula (Il) in the form of a solid crystalline salt.



(111), which conmpound nmay readily be obtained fromthe salt gal 2006

acidification, for exanple with hydrochloric acid. Furth
conmpound of forrmula (111) so derived is of enhanced purity. The im dazole
salt of the conpound of formula (111) 30 may be prepared, isolated, and
stored for subsequent use in the process for the preparation of the
conpound of fornula (11) as described herein. Alternatively, the im dazole
salt of the conpound of formula (111) nay be prepared and used directly as
a wet cake in the subsequent conversion $o a conpound of formula (I1) thus
avoiding the need to dry the imdazole salt before further reaction. 35 It
is considered that the imdazole salt of the compound of formula (111) is
new and accordingly fornms a further aspect of the invention. There is al so
further provided a Framnsskasesipcladedrighiviaminea.6-dimetivioyriiveiNr dazol e salt of
t he conpound of ethypinerdine ¢rlalbiajic phiassiumsat epetassiombydreges catienateeact i on of a
conpound of fornul a Weaim acéripotuad & damyiuid li) sbidiaa 0 the @mdlofaydidogen sul phi de.
40 18 July, 200GnGtaNy@satiaklayurthbhesped ofrsintntdn. formula (1V) and between 1.1
and 2.5 equiwal ent SAs§Hﬁthé¥lab&cﬂofawe%ﬂoﬁb@@ts§proQEIeQ%Q&QYdrd' i m dazole are
stirred in a5 %pﬁﬁr@f@tr&@ér?é%piongtg%hﬁ%mn?es% S }%d%Pnt ai ni ng
between 0 and 2 syl ll) oP 4 bAiah rgofst‘éitgig rdlt mde, at a
per| od of tine,

sui t abl e t enmper
for exanpl e One?{?}r}%ﬁ II).? £altthe%eo@ﬁutlcasonespr%ohoga{gﬁytrga r&]g%l 86 a suitabl e
tenperature, fof exa °"'“§at o ?’h f [SEQS BleQYINaZROUP g hydr ogen

sul phi de gas!¥ ntrod digg ki theinyarien cemppungst iganuleglilmak adkantagepysyabl y 20- 30
m nutes, whil e ORISR W biphss effigiensy thap Byjmearisef prishert brovessesi Xeture is stirred
for a further p EXamRle, Bl petgesstfor3e mrenaatiosofdte cofmpoundsUormuer filed to  about 10C
over a period offiscloredin Q6. Rhilliestat 8/ (299d) SMed Clesth 37, 3676280 henive®e 120  ni nut es.
The product is ishietonicdthle ptoedet rgmfah bbetanbinater sydterna T prodlidt &o prepdpsy at ur e,

sui tably 5-25C s euiraiiety diffibut tdfted Sfccont@s eslcompblind@f fphdia ), wvhee! vent, for
exanpl e 15 et hyprepsired RlaBeordnsh ‘ﬂ{Htﬁ‘ébrég’énNﬁféH&nt,Qfsyg%&tJ g. 1 m dazol e salt of
the conpound of Furfhgfnﬁ’ﬂf@ helptoobas of r%%r%zgm&ﬂl n M yélQJ ﬁp‘dvgrhgnlé S a

nonobasi ¢ aci d herefore vvoul e expecte rman | mdazole salt

wherein the stol Chl ﬂz?écfd}ﬁonal e | m daé %@W}% t| ?rr’pwgtgl}/dsqtﬁo t he conpound

_.<

of formul a I rpr ngly been
found that Che %{%ﬁ%@ﬁ%ﬁ@f ‘eCT"ﬁ'lpd’Q(E’SP%algg?‘f)rJ o "o the
conpound of forfil Pﬁ@arﬂ ntoha SrEPoURRef fRrmig H)f’PmﬂI'herefore f or

compound of formula V). However, the physicochemical properties of the
compound of formula (111} so prepared resuit in a product which has a very low
speed of filtration. The advantages conferred by the preparation of the imidazole

25  salt of the compound of formula (Hl) include its properties as an sasily prepared
and rapidly-filterable, easily handled and stored source of a compound of formula
(11}, which compound may readily be obtained from the salt by acidification, for
example with hydrochloric acid. Furthermore, the compound of formuia (Ii) so
detived is of enhanced purity. The imidazole salt of the compound of formula (N

30 may be prepared, isolated, and stored for subsequent use in the process for the
preparation of the compound of formula (ll) as described herein. Alternatively,
the Imidazole salt of the compound of formula (1) may be preparsd and used
directly as a wet cake in the subsequent conversion to a compound of formula (1)
thus avoiding the need to dry the imidazole salt before further reaction,

35 It is considered that the imidazole salt of the compound of formula (Il1) is
new and accordingly forms a further aspect of the invention. There is also further
provided a process for the preparation of the imidazole salt of the compound of
formula (Il1) which process comprises the reaction of a compound of formula (IV)
with carbonyldiimidazole and hydrogen sulphide.



t he avoi dance of doubt, the term"inmi dazole sal” enconpas;&&ﬁggégﬁﬁge
salts of the conpound of fornula (111) and association c t he
conmpound of formula (111) and i m dazole wherein the stoichionetry of the

i mdazole nmoiety to 25 the conmpound of fornmula (I111) is up to and including
4:1, for exanple 1:1 to 4:1, suitably 1.8:1 to 2.5:1. An exanple of a
typical stoichionmetry is 2:1. It will be wunderstood that, in the context
of stoichionetric values, exact nunerical values are to be construed to

i ncl ude nom nal variations therefrom Preferably, the conpound of formula
(I'l1'l) used in the process described 30 herein is used as its imdazole
salt. The invention will be illustrated with reference to the foll ow ng
exanpl es. EXAMPLES 18 July, 2006 7 CGeneral 'Hnmr spectra were recorded at
400MHz and the chemi cal shifts are express®d ionHppmrelative to
tetranmet hyl silane. The followi ng abbreviati o§5 are used to describe the
multiplicities of the signals: s (syngle Hnm@dmmblet) t (triplet), 5 ¢

(quartet), m(nmultiplet), dd (doubl ety o 2 s) ddd (doubl et of doubl et

of doublets), dt (doublet of triplegtq)iie roag). LCVMS was conduct ed on

a 25cm X 0.46cm Inertsil ODS-2, §f ] eIutrng with 58% (0.1 % Form c
) | 42% (0.1 % Formc acid in

acid in 3% net hanol (aqueous)} (=Ql.xe ﬂ
3% net hanol (acetonitrile)} (scﬂvent Bf, using Yhe 1.0 fol I ow ng el ution
gradient 0-40 nin 4298, 40-60 nmin 53%BF 60-75 min 87%8, 75-85 nmin 4298 at

a flowrate of 1 m/mn. The nmass spectra were recorded on a HP LC/ MsD

spectroneter usi ng &Eaﬁ!? o% 3@' 3 m)ﬂg (ES+ve and
ES-ve). Liquid eldd W22 25 cm x 0. 46
< ool R A B
acidified nobi Iseu' %eso @ 'Br?th)ﬁ! acﬂETPH?"ft?"@EF WBH@W?V@ Aci di fi ed
Met hanol : Acidi¥ N’?‘”@thﬁﬁ’fm%@?%ﬁ%?’r‘“@'e teEPerRlreelar Acet onitril e

Aci di fied Met harfpmple A%‘?B“cﬁ foB @ sujtakle periog of tireaiogexampleQné bavr.ofheC: Aci di fi ed
Acetonitrile : ABFHing pesgendiantingeoled to aritabicf teropbrativecior ex@ple 35 HAFC,
suitably —8 to 3°C, and hydrogen sulphide gas introduced over a period of 15-60

10 minutes, suitably 20-30 minutes, while the suspension is stirred. The reaction
mixture is stirred for a further period of about 30 minutes at —5 to 5°C, warmed to
about 10°C over a period of about 20 minutes and stitred at 6-12°C for 90-120
minutes. The product is then isolated by filtration, at a suitable temperature,
suitably 5-25°C , preferably 10-15°C, washed with a suitable solvent, for example

15  ethyl acetate, and dried in vacto to yield the imidazole salt of the compound of
formula (N1).

The compound of formula (lil) is & monobasic acid and thersfore would
be expected to form an imidazole salt wherein the stoichiometry of the imidazole
salting moiety to the compound of formufa (ili) is approximately 1:1. However, it

20 has surprisingly been found that the stoichiometry of the imidazole salting moiety
to the compound of formula {If) may be up to and inciuding 4:1. Thersfore, for
the avoidance of doubt, the term *imidazole salt* encompasses imidazole salts of
the compound of formula (1ll) and association compounds of the compound of
formula (I1l) and imidazole wherein the stoichiometry of the imidazole molety to

25 the compound of formula (i) is up to and including 4:1, for example 1:1to 4:1,
suitably 1.8:1 to 2.5:1. An example of a typical stoichiometry is 2:1. It will be
understood that, in the context of stolchiometric values, exact numerical values
are to be construed to include nominal variations therefrom.

Preferably, the compound of formula (1t} used in the process described

30 hereinis used as its imidazale salt.

The invention will be illustrated with reference to the following examples.

EXAMPLES



(where acidified acetonitrile conprises of 0.05%/v Phosprﬁ[ & acj& 5 n
acetonitrile (0.5 m in 1000m ), acidified methanol conpri —go W/ v
25 Phosphoric acid in nmethanol (0.5 m in 1000m ) and acidified water
conprises of 0.05%/v Phosphoric acid in water (0.5 m in 1000m)}. The
followi ng elution gradient 0-40 mn Solution A (100%, 40-60 mn Solution B
(100 %9, 60-75 mn Solution C (100% and 75-90 mn Solution A (100% was
run at a flowrate of 1.0 mM / mnute at oven tenperature of 40C 30

Li qui d Chromat ography (Method B) was conducted on a Stainless steel 5m
Cctyl 20cm x 0.46cmid colum eluting wwth the follow ng acidified nobile
phases: Solution A Acetonitrile: 0.05M aqueous ammoni um di hydr ogen
orthophosphate (35:65) by volunme 35 Solution B: Acetonitrile: 0.05M aqueous
ammoni um di hydr o%ﬁﬂ@%rt hophosphate (70:30) by volunme The follow ng el ution
gradi ent 0-15ni n Sol utnem specira 9eskyecotBd 10AMHZ Sul the éhemicE shiftd &8 %) , 40- 45
mn Sol uti on B ( E&USesedingpmTeldife witstraSethyibiansn The(dIBRRQ absiations art a fl ow
rate of 1.5 ml/ nusadtedastrievermilimimsat ms sigads: 8 Qhgled & (delinley), RRP6Y 8 Mel ting
poi nts wer e olst aig@arstl meulibs, ldetdoﬁﬂé:%d@buﬁ%ﬁdB@du&dblwofF&Bumétof appar at us.
XRPD s were obt aumﬁtswsit(agut@etﬁ’htiﬁrété)@ﬁd%(H?@Jd MPD powder diffractoneter S
Exanpl e 1. 6a 9a-Di f | s < Gomrlis Q%Vi JmG%]‘ net hyl - 3- oxo-

androsta-1 4-die w?t SW ]A cc%q C’;%l nog(aqueous gtglvenm) andmam de as
|

th t '
9aed| }A?ug; Omilj.((:l?: ° OEF'% cc:)ac &m ? aceg;org;yg)} (solvent B), using the

andr ost a- 1, 4-di efo ° t' 'é?rﬁ %P&PE"W PAMRSEHB; 60-HevioPaice with the
lo procedure des B agp WSB‘S‘PV‘B')"V'(“VQ hej mask|spectih wereingdofded omni de (45
m) is treated &F P Lﬁ/@ﬁ%ﬁpewemﬂxet ¥singreleg¥dsplap positive aridneative Jnode er
appr oxi mat el y 15EStyeaid E§velThe sol ution is stirred at -5C to OC during the
addi tion fol | owed byLliguid Ghrstmatagraphy\Mbihet Alewiydohaucieaoh des 6RAxD48 ). The
resul tant susperns) iOrpaticd fnit 5mernensa@ﬁ@cdltm1n~eiﬁn? WittT théFoMhotdo@mbed Wi th
propi onyl chl or imbil¢ fhadesrl ) over 15 approximately 30 mi nut es, maintaining
the tenperature s¥lutiorPA: t Qciiféd Aé&tc“tnlep' %lhﬂ%&é&&ﬁém (dgf'gdﬁl {g') |5 added as
a line wash. Thessgkgytion is stirred to firther 2 hours.
The resultant sugpggsa.on Abﬁlflécmcegﬁ]{nlec qg.cigipleJ Methanol  : Acidified Water
20 (53:3:44)
Solution C:  Acidified Acetonitrile : Acidified Methanol : Acidified Water
(87:3:10)
{where acidified acetonitrile comprises of 0.05%v/v Phosphoric acid in
acetonitrile (0.5 ml in 1000mi), acidified methanol comprises of 0.05%v/v
25 Phosphoric acid in methanol (0.5 ml in 1000mi) and acidified water comprises of
0.05%v/v Phosphoric acid in water (0.5 ml in 1000ml)}.
The following elution gradient 0-40 min Solution A (100%), 40-80 min Solution B
(100 %), 60-75 min Solution C (100%) and 75-80 min Solution A (100%) was run
at a flow rate of 1.0 ml/ minute at oven temperature of 40°C.
30 Liquid Ghromatography (Method B) was conducted on a Stainless steel
Sum Octyl 20cm x 0.46cm id column eluting with the following acidified mobile
phases;
Solution A:  Acetonitrile; 0.05M aqueous ammonium dihydrogen
orthophosphate (35:65) by volume
35 SolutionB:  Acetonltrile: 0.05M agueous ammonium dihydrogen
orthophosphate (70:30) by volume
The following elution gradient 0-15min Solution A { 100%), 15-40 min Solution B
(100 %), 40-45 min Solution B (100%) and 45-60 min Solution A (100%) was run
at a flow rate of 1.5 miminute at oven temperature of 30°C.



3Cto -7C and treated with diethanolamne (23.8 m) in rretgagoi ﬁ?@%ﬂ)
over approximately 30 m nutes, nmaintaining the tenperatu +2C.
N, N 20 Dinethylformam de (2.8 m) is added as a |ine wash and the sol ution
Is stirred at -5Cto +2C for a further 30 mnutes. Chilled hydrochloric
acid (conprising a mxture of 20 ml concentrated HCO and 20 mMl water) Is
added maintaining the tenperature in the range of -5C to +5C over
approximately 30 minutes and the mxture is quenched into cooled dilute
hydrochloric acid (conprising a mxture of 25 50 nml concentrated

hydrochl oric acid and 300 mMl water) over approximately 30 m nutes,

mai ntai ning the tenperature in the range of -5C to +5C. Aqueous

N, N-di met hyl f or mami de (conprising a mxture of 10 m N, N-di nethyl fornman de
and 20 Ml water) is H@mwpms\aerveﬁtsiedid%@9IMeﬁlﬁdToﬂﬁﬁ'@FP%fm'ﬁflﬂrﬂo'%uspens| onis
aged at -5C to app@afuer at | east 10 minutes. The product is filtered off,
washed with 30 wat er XRRD's deieatitainad asingsalRhilips Xgiert MPDrrowderekfipciom$é®C f or 24
hours to give the title conpound as a white to off white solid (6.65 g,

83.7 9. HPLG reéﬁmbbqne&lgﬁi&mf% r2i¥ o -Bxopkibdxy i HB- radﬁm' trhetigyl-gBkeecul ar i on)

a9 e T2 %ﬁm = ed'%;; w@f‘mwmff%‘ﬁﬁ% S G
4.27 (1 H m, Z ).30| {!l;ml %gl(gH n?zl 7h2§35

1 H, 1.51 %m‘ g’lﬁ
(Exarrplcrar)z 6a. ﬁdrﬁtﬁ'l1ﬂd4’f‘?5'e‘i% of 2!{5 B'E‘}Rg} h pgdo B?jw %a- net hyl - 3- oxo-

andr ost a- 1, 41%i dfReedurdesgingd in{Fk,2Q888; H(7§U§|\' dgethyifgpmamide @zt er

m sci bl e 40 sol epted aig5°Gp 15°C Xith driethylaming (199 ralhovst appzpximately 15

9a- di f | uor o- 111 3ninutes. Thé galtion iz-stieed-atrel G {p| 0°G dsing the addition followed by a

andr ost a- 1, 4- di evash @il IBNetimdindiimamledz$ o) Preopautiard suspersinnds fdehece wit h t he

procedure descr icoiel toR3°Clf 208 8 trea)ed Wit propibnybchidrida 5. rBPoverm ) is treated at

-5C to -6C W t Ripprbkimhtly BEMNIRs, (Mdht@nifg the @%Rbrafp M GC RBLBLYN NS M nutes. The
solution 5 is Stduﬁétﬁﬁ*onﬁtamio@@éﬂﬂ)%d@bﬂ adWlink RBsrA AHb bhi@ian fshireied by a wash

wi th_acetone (2.8 1oThic for mnﬁe%%ire e%@gfﬁ@?ﬁg&sao iitiHePoled f9) ed to -3C

to -7C dt t el 30
0 an featse&o% bnaRleS{B4 R detfltoRin Oéﬂ %are%'eggng {2 0

m nut es, nai ntaini
Cto +2C for

M) Is added as @ P’?fn@emwmug?ﬁdw%mé%ﬁaﬁer"aw%aét. i
a further 2 Roulimethfigrmagidg (3.8 py) isjgsd 78 wash and the sp T‘ﬁé‘r' @5'8 84 to -3C to
-7C and treat ed WP Er REHBEr3RNHrtes( Silied WP'PW'?FW‘F@FI‘P&HIBF“‘% m) over

appr oxi mat el y 30xHreate84n congpmitadadriGhgnd 39¢nl water) Is added maintaining the
temperature in the range of -5°C to +5°C over approximately 30 minutes and the

mixture is quenched into cooled dilute hydrochloric acid {(comprising a mixture of
25 50 mi concentrated hydrochloric acid and 300 mi water) over approximately 30
minutes, maintaining the temperature in the range of -5°C to +5°C. Aqueous
N,N-dimethyfformamide (comprising a mixture of 10 ml N,N-dimethylformamide
and 20 m! water) is added as a vessel wash and the resultant suspension is aged
at -5°C to +5°C for at least 10 minutes. The product is filtered off, washed with
30 water and dried under vacuum at approximately 45°GC for 24 hours to give the fitle
compound as a white to off white solid (6.65 g, 83.7 %).
HPLC retention time 27.23 min, m/z 469.2 (positive molecular ion) and m/z 467.2
(negative molecular ion}.
NMR (DMSOg) 7.27 (1H, d, 10Hz, 6.34 (1H, d, 10Hz), 6.14 (1H, s), 6.31 (1H, d),
35 5.17 (1H, ddd)}, 4.27 (1H, m), 2.40 (2H, q, 7Hz), 2.00-2.14 (§H, m), 1.85 (1H, m},
1.65 (1H, m), 1.51 (3H, s), 1.14 (3H, s), 1.05 (3H, t, 7Hz), 0.88 (3H, d, 7Hz).

Example 2: 8a. So-Difluoro-17a-{1-oxopto) -118-hydroxy-16a-methyl-3-0x0-

androsta-1.4-diene-178-carbothioic acid (using acetone as the water miscible
40  solvent)



tenperature at -5C to +2C. Acetone (2.8 m) is added as a I8i ne &SH gnd t he

solution is stirred at -5C to +2C for a further 30 m nutes reis
quenched into water (135 nl) maintaining the tenperature at -SCI tg :50001'?0
Acetone (5.6 ml) Is added as a |ine wash and the mxture is coole oh
5C.  Concentrated hydrochloric acid (65 nl) is added over one to two hours
mai ntaining the tenperature in the range of 0C to 5C followed by addition
of water (125 ml) maintaining the tenperature at <5C. The mixture |sh g
stirred at 0OC to 5C for 15 minutes, thesproduct is filtered off, washe
with water and dried 20 under vacuum at approximately 45C for 18 hogros to
give the title conpound as a white to off white solid (7.91 g, Qﬁ.l ?{()'xo-
Exanpl e 3: 6a, 9a-Difluoro- 17a_—(_1-.oxopropoxy)-116- hydr oxv-16a met hy -ot 0
andr ost a- 1. 4- di ene- 1 7&sauioh ot b 8d-difiued-th B( IFeidiigdidohedimetiyhg-bacet am de as t he
25 wat er m sci bl endrodtartAidlend\1 Hicdartiothinie 4afd (fr8parddain dq%cf:)}dﬁlﬁtfe@vitﬂ%e o 4
j 3, 17a- di hydr oxypfoﬁmurmidsyfibeciimmoamgﬁﬁ)&raﬂeet@n&lfsﬁ.%%!ﬂiﬁréa@éﬂra?%b%'7(73!5‘3 ?g ! :
(prepared in acceoy-g@vam ietiyhnidd10.0m) 607 UhFoieREy 1 PSHubL FBsaQdRR8775) (79
in N, N-di met hyl agetifdd £85°€ M08 ladirg$he bS8 'asxgas%%tsgc%%gh Bed by a
triethylam ne (1911)9Tﬁgr)as£)iﬁrsu Rsrioagéﬂﬁl%? o] ,‘A?[o- g"‘%t%a%\ﬂiﬂfaﬁtﬁqw@hspensi on is
ot hec ool e Np%b‘%w‘?ﬁ e QQ{QF%%’“&H“\‘B@#‘?' ipuies BAPRNINgfeor i de (6.2 ™)
e o e t\%a- 9 % FlURA S PrfgetPn B prdfetagadingwash 5C to +2C.
over appr oxi mat el°30 PR ] G2 SR nf e f +2C.
N, N- Di net hyl acet%{?%t'&ee,s" DoB'S fir)edial S ad CAr adutthend howss HTharesultant  sol ution is
stirred at -5 t 3RFEOR Blurer sopier -3 thotiP ond Mmtedrvdtb dlstrandlamsines pensi on 35 i's
further cool ed t@383%in pethaw! @Amitveappdimitein 3ameutea madimatimetng 23. 8 m ) in
met hanol (20 il )tewpesatuEbiSiktoradiGz| AceBBe (2ismu) ie sddetrai B i wsh @nd e terrpeL at utr]I e
at  -5C to +2C. adjulbne stistet it -Gt aiCer {idridr 90 thinltes. ald@da@sisa | i ne walsI gn
the sol ution i sushded At waker{f36niManddinifdthe Rmbeteduheh 550 WJishpit es. Chille
hydrochl ori c15s acAc8iofie (5EAPK a&hicd%s 8 18 wdsH b éa-u%rsms cgé?&ﬁga‘rc{tﬁ%
hydrochl oric aC'Gbn@éﬁﬂa@Q&f&ocﬂl@ri gﬁﬁémbﬁa gy rm%Pottr%I )E'Ic:)n tely 30 minutes
The react] on m i he el uphings o °%g6‘f?'§‘§?ﬁ8‘i¥ Pcbuprising a
mixtUr o of 55 otk 2RISRy SiRpEprecR SR Thpmi o SHe 4B ) over
?p)rjrg;ierrgtely 3¢ %18 (ﬂ"?gé"j qsntf’gﬂé??? s fiffked inprasnad wihavater and giedt 0 +5C duri ng
0 U ' e ursdo ey the tittegompdundasaur e of 10
the transfer® A5 RN QL 2APIREMAAY; &t fani&dousdogys :
m N, N-di net hyl ¥BiaR{f whitesold £0919. 99&ter) is added as a line

%?errper ature

Example 3: 60, o-Difiuoro-17a-(1-oxopropoxy)-11B-hydroxy-16a-methyl-3-oxo-
androsta-1.4-diene-17f-carbothioic acid (using N.N-dimethvlacetamide as the
25  water miscibls solvent)

A solution of 8¢, 9a-difluoro-118, 17a-dihydroxy-16a-methyl-3-oxo-
androsta-1,4-diene-17B-carbothioic acid (prepared in accordance with the
procedure described in GB 2088877B) (7g) in N,N-dimethylacetamide (40 ml) is
treated at -5°C to 0°C with tristhylamine {10.9 ml) over approximately 15

30  minutes, followed by a line wash with N,N-dimethylacetamide (2.8 ml). The
resultant suspension is further cooled 10 -3°C to —7°C and treated with propionyl
chloride (6.2 ml) over approximately 30 minutes, maintaining the temperature at -
5°C to +2°C. N,N-Dimethylacetamide (2.8 mi) is added as a line wash and the
solution is stirred at -5°C to +2°C for a further 2 hours. The resuitant suspension

35  isfurther cooled to -3°C to ~7°C and treated with disthanolamine {23.8 ml) in
methanol (20 ml) over approximately 30 minutes, maintaining the temperature at
-5°C 10 +2°C. N,N-Dimethylacstamide (2.8 ml) Is added as a line wash and the
solution is stirred at -5°C to +2°C for a further 30 minutes. Chilled hydrochloric
acidic {comprising a mixture of 10 mt concentrated hydrochioric acid and 30 ml

40 water) is added maintaining the temperature in the range of -5°C to +5°C over




wash and the resultant suspension |Is aged at -5C to +5C far at leﬂﬁiilo
m nutes. The product is filtered off, washed with water a er

vacuum at approxi mately 45C for 24 hours to give the title conpound as a
white to off white solid (7.63 g, 96 %9. 10 Exanple 4: 6a. 9a-D
fluoro-17a-(1- oxopropoxy)-11 B-hvdroxv-16a- net hyl - 3- oxo-
androsta-1. 4-di ene-17B-carbothioic acid (using ethyl acetate as the
substantially water inmm scible solvent) A solution of 6a, 9a-d fluoro-11
A, 17a-di hydroxy-1 6a-met hyl -3-oxo- 15 aldrosta-1, 4-di ene-17(1-car bot hi oi ¢
acid (prepared in accordance with the procedure described in GB 20888778)
(7g9) in ethyl acetate (350 m) is stirred at 20 to 25C and treated at 0 to

5Cwith triethylamne 0,9 m) aover approximately 20 m nutes adding
further ethyl ac ?pé?’@“%éy?ﬁTlnﬁés'aT_hei ?T’@&M@’H%‘reﬁ%‘aﬁ%%m@é‘iﬂte suspensi on is
further cool ed t 8Ydresploficcompnising g mixtue,ofs§ Mirerseniiatsd hshgahlodpacistande 20 (6. 2
m ) over approxi A% Bl watesovas approdmately@p minytesimeintairing thetopperatiierae- at - 5C t o
+2C. Et hyl acet ab® t 357 duriigshaitrheldr. agueoub Nitedimathilacetachidel{eonspebing 4 on i S
stirred at - 5C tixtur@ 10 o1l NA-dimsthjermarhide@ud 20 mikery i GddetiaBh lisgUspensi on i s
further cool ed twashaBtHoesuifdit QRersoR RGN aw-4°D 1rlit RRROsamoe (23.8 m) In
met hanol (20 m ) mpumes. THRIpRsRtis b Y, JQsHE Witk ﬂétere{m!dnéoadn%gqmruhﬁ

tenperature at -&G i I . a |line wash
and the sol uti oqﬂgit%i'g,’f;'ré%%@gi?gé@’%ﬁ%‘@%@%ﬁ% to%%n utes. Acetic

acid (25 nl) ;s added nai ntal ni°r'lg the tenperature in the range of -5Cto
+2C over appr oxi tlle)a‘ 0 mputes _and th resul tant susp lon is aged at
-5C to +5C for d H 0= o |10 Xy 11 Bhvedroxy=160.rme 30X
appr oxi mat el y 1G-HrRsEte p-carbgihicle adidi(uslng.eikyl agalate BUnBle ange of -5C
to +2C and the JYaiginpisehlgsaverd separat ed and washed with water (3 x 50
m ). The aqueous pha#&autignef G Bi-oifiedre-§1 fb sitokdiltoxatioerdetingi-Blox@t hyl  acet at e
(120 m) at 155CandrostaC.4-diine-1¢bedibatidak aidypmparspinas@tdaaseawithaigncent rated to 10
vol . by vacuum @rebddré cestriied (nEB Z088R06) (7616l et abatale {380 AT id lireds.  Hexane i's
added (70 ml) m@Dmd 26°0 aitrdatid at ©BIEEC RAHARNMMING 1.9 mpGvefphiRataly CoNtents
aged for at |e§-ﬁbﬂﬁ@ﬂd§‘aﬂ&lfgﬁﬁﬂlﬂeﬂ@a&&a@ mi) 5 IRE R4 .tThE%sEIialn{ ered off —and
wechen i co ¥ Uiandorl G A 0 e Wb (49 ). oo

0/ - (6. ﬁl%g/é?g,gi xirmatel &L ﬁ%utgg maaln\ﬁ%r?qggh'? tSmBT

120

: 5 .
18 hours to giyg % (6 R 2050 &5 ifte wash and the so ! &rﬁfe olid (6.37 g,

0 Vi ution is stirred at -
80.6% . 18 Jul y5° 9 Cglor a further 2 hours. The resultant suspension Is further cooled to -
3°C t0 —7°C and treated with diethanolamine (23.8 ml) in methanol (20 mi) over
approximately 30 minutes, maintaining the temperature at -5°C to +2°C. Ethyl
25  acetate (5 mf) is added as a line wash and the solution is stirred at -5°C to +2°C
for a further 30 minutes. Acetic acid (25 ml) is added maintaining the
temperature in the range of -5°C to +2°C over approximately 10 minutes and the
resultant suspension Is aged at -5°C to +5°C for at least 10 minutes. Water (50
ml) is added over approximately 10 minutes maintaining the temperature in the
30 range of -5°C to +2°C and the organic phase is separated and washed with
water (3 x 50 ml). The aqueous phases are optionally back extracted with ethyl
acetate (120 mi} at -5°C to +2°C. The combined organic phases are
concentrated to 10 vol. by vacuum distillation (below 30°C) and cooled to 0°C to
5°C. Hexane is added (70 mi) maintaining the temperature at 0°C to 5°C and the
35  contents aged for at least 30 minutes at 0°C to 5°C. The product is filtered off
and washed twice with a cooled mixture (0°C to 5°C) of ethyl acetate (49 ml) and
hexane (49 mi). The product Is dried under vacuum at approximately 45°C for 18
hours to give the title compound as a white to off white solld (6.37 g, 80.6%).



Exanpl e 5: 6a. 9a-Difluoro-17a-(1-oxooror)oxy)-118-hvdr ox\- 1§€-| ﬁ iF@£ 3 dxo

androsta- 1. 4-di ene-178-carbothloic acid S-fluoronethvl est

single solvent to avoid Isolation of internediate 6a

9a-di fl uoro-17a- (1- oxopropoxy)- 118-hydroxv- 16a- net hyl - 3- oxo-androsta-1

4-di ene- 176-carbothiolc acid) 5 A solution of 6a, 9a-difluoro-115,

17a-di hydr oxy- | 6a- net hyl - 3- oxo- androsta-1, 4-di ene-175-carbot hi oi c acid

(prepared I n accordance with the procedure described in GB 20888776) (79)

in ethyl acetate (350 ml) is stirred at 120 to 25C and treated at 0 to 5C

with triethylamne (10.9 m) over approximately 20 m nutes adding further

ethyl acetate (5 m) as a |line wash. The resultant 10 suspension is further

cooled to -3C to -7C and treated mnth prop|onyl chlorlde (6 2 m) over
ARG 260, B i m-18 3-gxo- +2C.  Et hyl

acetate (5 mM) i & - 5C
to +2C for a fur cooled to
- 3Cto -7C and t (20 m)

over 15 appr oxi rratelyAsmmm aw&%dimﬂfalﬁu@my&r 4%&%%%- ¢ at -5Cto
+2C. Ethyl  acet ahdosiP1,#hibnd-57 a;qmsmm@sacaa(ara ?ed Wﬁm ol ution is

stirred at -5C t g %ﬁ C é m) is
added nai nt ai ni ngy e%ﬁ’e Je&rnbéd %:"B §§gnw’ fﬁ@) ;ab gﬁacgj ee( Tlg]g @Qj&?

appr oxi mat el y 10 mu esa L’iﬁ rga am 8@5 ST ﬂvefgppé?j‘g?f‘teé‘f -5C to
+5C for at |east> '6“92(6 a5 ajliue washe fhereBtapr oxi mat el y
10 minutes malnt %HSPI?"ﬁ'Q" ’tsﬁ‘éth%‘f?ﬁ'@? °T‘ﬁ'ctaﬁ%tfeﬂ*%‘é pepiong chlerigie+2C and t he
organi ¢ phase i s(6<dpkevart anaroximately30ieiniss mantaining the t4@eretBOatys’C.lo The aqueous
phases are opti oﬁ%a@l Gthyl gestate (& mibie eddbd\al e llinewds land the edhatbr is(cdi@@ ark) at -5C to
+2C and the conbfRea+25¢ fpnaifwthgtedmes. ahereswinmeaspensdnasiuttoer apdsaaxi mat el y 45
vol . by vacuum d¥’6td +7PGaiddtreated ekt Weth@damini2 PR Mxhédnel (o AYevdral T of the
resul tant solut i approkisiately@ontithtes] rintdinhg the tohberatud dt-sccleny! Elnbut yl ammoni um
chl oride (O. 37g)acaml(smn%talaué@awﬁe(v&sh?anmﬂe sar{}ﬁbn S Qimedbtbd1§, 48 cooled to
SC. Bronof | uor onfertdyaiar §Pmnutdl.) Ade é%lngglﬂgm geact I on

tenperature of qprn,sesnase.rmﬁ dhngilet 5 e 0 sfggaer 2. 8 hrs
and the resul tar}g uRAS l.\%@ér{s%n ei %ﬁ?ﬁ’ ? ‘;M 'i’ﬁldrochl oric
30 acid (23 g; i S dar iy b7 BB é“@@F‘ﬁf.‘Hﬁ*e't@Ox 23 m) and
water (2 x 23 ?(? aiexmately 1 mipdtes majaipiaing he Aerppereiiae lndbreous | ayer s
back extract ed WA &‘ﬁ &@F&B%OVQW RhRge is Tparatagiend washedwitnni c | ayers are
distilled to ar‘i“a?bﬁr"(ﬁ?lnﬁhﬂé'e faHegusPhRgesAre eptichafluback extractetiwith etydt ate (7 nl)
i s added. The @Poa@180 MY ab- G} wd2iaraipr wrbived ahaniddeseshexane (42 m) is
added over at | eensent@Bd3bappraxiniagaly 45ndl. bheacadnxdistiligtioh eetged°®t 20 C for 15
m nut es. The5r edpprovdmatelp orechapiiof tAé Rsultant solution is treated with water (13.5 m),

benzyltributylammonium chioride (0.37g) and triethylamine (1.3 ml) and the

mixture is cooled to 5°C. Bromofluoromethane (0.5 mi) is added maintaining a

reaction temperature of approximately 5°C. The mixiure is warmed to 20°C over 2-

3 hrs and the resultant suspension is sequentially washed with 0.5M hydrochloric

30 acid (23 mi), 1 %w/w aqueous sodium bicarbonate solution (3 x 23 mi) and water

(2x23ml). The organic layer is separated and the aqueous layer is back

extracted with ethyl acstate (30 ml). The combined organic layers are distilled to

an approximate volume 22 ml and further ethyl acetate (7 ml) is added. The

mixture is cooled to approximately 20°C, hexane {42 m!) is added over at loast 30

35  minutes and the mixture is aged at 20°C for 15 minutes. The resultant precipitate
is collected by filtration, washed with 1:4 ethyf acetate/hexane (3 x5 ml) and

dried at approximately 50 °C for 18 hours to give the title compound as a white
solid (3.54g, 95.7%).



Is collected by filtration, washed with 1:4 ethyl acetatelgeﬁgevg 5m)
and dried at approximately 50 C for 18 hours to give the und as
a white solid (3.54g, 95.7% . 18 July, 2006 12 The process was
successfully repeated enpl oyi ng pentan-3-one as solvent in place of ethyl
acetate Exanple 6: 6a

9a- Di fl uor o- 17a- ( 1- oxopr opoxy) - 11( 3- hvdr oxv- 16a- net hyl - 3-oxo- 5

androsta- 1. 4-diene-17] 3-carbothioic acid triethylamne salt (using ethyl
acetate as the substantially water inmmigcible solvent) A solution of 6a,
9a-drfluoro-1113, 17a-di hydr oxy- 16a- net hyl - 3- oxo-

androsta-1, 4-di ene-1713-carbothl oi c acid (prepared in accordance with the
procedure described in GB 20888778) (7g) in ethyl acetate (350 m) is
stirred at 10 20 to ZB&prasass wassuceassiully repegigd gropIgyinoPentan-@oRGAuM ne (10.9 m)
over appr oxi mat esoventdOpladerviittey acetide ng furt her et hyl acetate (5 ml) as a
l'ine wash. The resultant suspension is further cooled to -3Cto -7C and
treated with propiappils: 6h)REbilRro-{78-(2-ox8plopOvE 11 feyibX] guhethw-38€-m nut es,
mai ntai ning the érﬁfmﬁﬁa&ry&r@ 1@B~car§5ﬁ1159acld'ﬁ§h I#ﬁi $alt 2l dcbtafdlal | S added

as a line washatg mlsSibl Edhfe% 15 5Cto +2C for a further 2
hours. The resul A%H:ﬁ?o%%? a— ﬁ:u r- ‘?fa- @fat&fi &th GJXQ -7C and
treated with di eth{anoHaa{r_’g e ma ’Q |ht er

ORigt g'die %E +2C. Ethyl

approxi mat el y 3¢ t

acetate (5 m |‘§°°38‘H%§958§b E% ﬁg ayn ¢ ag%?taﬁ BH'D ig St F¥gd at -5C
to +2C for & f(A%H&F C3nd Vt’?“’t‘ﬂﬁ’taégm K vith tethdaming 0895 °VF'sap85?6'5‘3 i ntai ni ng
the 20 tenper at [ROeNinyipstasding furbes oyl acgate (Hmi}oga wévasfa piedssuigtel y 10 ni nutes
and the resul t suspessiope fthergodied o efd teat7°C & tregted Bith preplom chlkéla%t 10

m nut es. Water ((62 mirovdr sipproziidielst 30 winuteappainainingthe temnpé@tund aiei’@4c nai nt ai ni ng
t he tenperat ur e Ji2fC. IRy adeBit® nifis aded boa Hr2Graamand thesoltigaisistiregplaase | s
separat ed angs Wasd eV foPa funRdrehold. ¥heaBsulthnt suspBiRicAGRIGENES cqlvases ar e
optional l'y back xiy e & vkl wif A¥thandRmiteeid A ﬁnjn?efthaﬁbl)(ztﬁh) 0\5}9 to +2C. The
conbi ned or gani ¢, gﬁa pga: aaﬁraﬁeg%&mﬁ o o bk AR e A5 , 10l | Owed
by azeotropic di g %In srltd as‘%hﬁ& aﬁ&ﬁ%%&!ﬁ frgqsattg"?t éh turns

cl oudy. The conten dh ' )
distiilation or " et e'f' gdr:garlp \}r(‘ﬂurm| below5 vol .

The resul t ath §%§‘|’Rﬂﬁ“{5ﬁ Iy *%9 f?mer?fc% ot ¢ BVBD@PE%""?E?V GE I8 NeIGod (70 )
30 mai ntai ning tepitanksgseension feroad aloTCii+Belratiedsh i mwpeVateLdly for at
| east 30 i nut ev) inaddedoven asmximriely H migutes mplstaining the fseperyre ENitP washed twi ce
with a cool ed rangeof -5°C to +2°C and the organic phase is separated and washed with
water (3 x 50 ml). The aqueous phases are optionally back extracted with ethyl
25  acetate {120 ml) at -5°C to +2°C. The combined organic phases are treated with
triethylamine (15 ml), followed by azeotropic distillation (with ethyl acetate} until
the batch turns cloudy. The conient of the batch is then adjusted to 5 vol. by
distillation or by top-up with ethyl acetate if the volume is below 5 vol. The
resultant solution is then cooled to 0°C to 5°C. Hexane is added (70 ml)
30  maintaining the temperature at 0°C to 5°C and the contents aged for at least 30
minutes at 0°C to 5°C. The product is filtered off and washed twice with a cooled
mixture (0°C to 5°C) of ethyl acetate {49 ml) and hexane (49 ml). The product is
dried under vacuum at approximately 45°C for 18 hours to give the fitle
compound as a white to off white solid (7.75 g, 80.6%).

35

androsta-1,4-diene-17B-carbothioic acid triethylamine salt (alternative process)
A solution of ¢, 9o-difluoro-17a-(1-oxopropoxy)-11p-hydroxy-160:-
methyl-3-oxo-androsta-1,4-diene-17B-carbothioic acid (prepared in accordance
40  with the procedure described in example 2) (15g} in acetone (90 ml) is cooled to



m xture (0C to 5C) of ethyl acetate (49 ml) and hexane (49 m.). The ;:)roduct

Is dried under vacuum at approximately 45C for 18 hours t title
conmpound as a white to off white solid (7.75 g, 80.6% . 35 Exanple 7: 6a.
9a- Di fiuoro-17a-(1-oxopronoxy)-116- hydr oxv-16( x- et hyl - 3- oxo- androsta-1
4-di ene-1713-carbothloic acid triethylam ne salt (alternative process) A
solution of 6a, 9a-drfluoro-17a-(1-oxopropoxy)-1113-hydroxy- 16a-

nmet hyl - 3- oxo- androst a- 1, 4-di ene- 17(3-carbothioic acid (prepared in
accordance 40 with the procedure describBed in exanple 2) (15g) in acetone
(90 M) is cooled to 18 July, 2006 13 approximtely 15C and treated with
triethylamne (5nml) in acetone (20ml). The reaction mxture |Is aged at
approxi mately 20C for before coolin Hexane  ( Om) |s added
over 15 ninutes éﬂfﬁf°’ﬂ'ﬂ%e’ﬁ11§r<lptﬂ"é“‘?9§°d H'W'gmtﬁew}'gm‘aﬁﬁéﬁhav g-

filtered of f, wasfetPniixyre isnopd @@Pm&@ﬁe’v@QQ@fM%hraﬁareéP?{wanJééi ate 5 (30
m ) and dried un#iexang&omiiis addecensr theninsesdng teaaxiuig ispoed far@éhts t 1 e conpound
as a white to of Thewrodust is Gilaral offlwasF&bwith@hlddexanePt20@Yar@i@thyl ddethdR 5 ( CD30D)
7.21 (1 H d) 5 6(304ni(ahdidriedsunder vacudith of dppirbxinehlely 22°@ 6 divb thd titld deihgoudd 37 (1 H,
m, 3.69 (1 H, bséawﬁtezaoﬁﬁhkesaﬂd, (1274 odbp (7H, m, 1.54 (3H, s), 1.49 (1
H 10 s), 1.38 {Prheamyc. 1 .25 (1H, m, 1.10-1.15(6H, : 0 97 (3H, d).

In a simlar rranrwn h@c%ﬁ;%ﬂ%% %tqs(ms%sg?ﬁa fs'4u rPdécK

PxyErop, 110 g‘%g@-‘ )f1qaé (M)%%a\; d_i':l 1112 uéedol (rzlalrfggﬁrgle
"

loic acid WEE gr

7 wth the 1 eévan be of high purity
by HPLC. 6a. 9a-Difluoro-1 7a-(1-oxopropoxvl - 11 B—h droxv-1

6a- net hyl - 3- oxo- andr ('Jéﬁ%{m"ai"@“'&ﬁ’ éc’"i"?‘BgiaéfFﬁf(ﬁ%?%P‘ﬁ“%Vd‘ {lot assi um salt A
sol ution of 6a, YAPEPPYUPIVImY-16r-meitybi-enemrgrpsia @gliengdrBragrbotieic 20

met hyl - 3- oxo- andacskwese oregared yrrubstiudnghe tethyiardine usedindExamplg)7 vith thecet one (51
m) and wat ef (®lewdn}bass. Al st edrewsdrifimealdt s ofihighnpbiite by BBt e (0. 46 g) and
the mxture is stirred at anbient terrperature until dissolutionis

obt ai ned. The r emgbi-DiMudFbt & oxobiBpdkPG 8 6a-pRthiics-Sacmuauel stillation
to around 8 m beigbm-1B%aRbRBIcWhik Otaggmg and di chl oronet hane until white
solids started to prgghiid.af a,%!td i -dI 1|1§ d? .t 0 15C
overnight . The i s%xagnia A£G e.ourg.baa.c@. GifhS M) and

ethyl acetate ( ter @: mi) i rea%au W potasslum I'Slt,arbona 4ee gr;} d 819 mixture is
stirred at ambient temperature until dissolution is obtained. The reaction mixture

is concentrated using vacuum distillation to around 8 ml before iayering with
hexane and dichloromethane until white solids started to precipitate out. The

25 mixture is cooled to 15°C overnight. The product is filtered off, washed with
hexane (16 mi) and ethyi acetate (4 ml) and dried under vacuum at ambient to
give the title compound (2.18g, 99% th).
MPt 290°C (decomposition).
'H NMR §(CD,0D) 7.27 (1H, d, J 10 Hz), 6.24 (2H, dd, J 10 Hz), 6.19 {1H, s),

30 5.49 (1H, ddd), 4.14(1H, m), 2.45-2.60, (1H, m), 2.30-2.40 (3H, m), 2.24 (g, 2H, J
7 Hz), 2.05-2,15 (1H, m), 1.80-1.95(1H, m), 1.60 (3H, s), 1.15 (s, 3H), 1.05 (i, 3H,
4 7 Hz), 0.88(d, 3H).

35  1.4-diene-17B-carbothioic acid diisopropylethylamine salt
A solution of 6, 9c-difluoro-170-(1-oxopropoxy)-11B-hydroxy-16a-
methyl-3-oxo-androsta-1,4-diene-17f-carbothioic acid (15 g) in acetone (80 ml) is
stirred at ambient temperature for approximately 10 minutes under nitrogen
blanketing. The mixture is cooled to 15°C and diisopropylethylamine (5,73 mi) in
40 acetone (20ml) is added. The reaction mixture is aged for 0.5hr at 20°C and




give the title conmpound (2.18g, 99%th). Mt 290C(decorrpols'ti N)anm H NVR
S(CD30D) 7.27 (1 H d, J 10 Hz), 6.24 (2H, dd, J 10 Hz), 6&?‘%—?—9—{ ), 30

5.49 (1 H, ddd), 4.14(1 H, m, 2.45-2.60, (1 H m, 2.30-2.40 (3H, m, 2.24

(g, 2H, J 7 Hz), 2.05-2.15 (1 H m, 1.80-1.95(1 H m, 1.60 (3H, s), 1.15

(s, 3H, 1.05 (t, 3H J 7 Hz), 0.88(d, 3H). 6a.

9a Di fl uoro-17a-(1-oxopropoxv)-11 O-hydroxv- 16a- net hyl - 3- oxo-androsta- 35 1
= 4-di ene-176-carbothioic acid diisopropvlethviamne salt A solution of 6a,

9a- di f | uoro- 17a- (1- oxopr opoxy) - 11 f 3- hydtoxy- 16a-

met hyl - 3- oxo- androst a- 1, 4-di ene-17j 3-carbothioic acid (15 g) in acetone (80

m) is stirred at anbient tenperature for approxinately 10 m nutes under

nitrogen blanketin m xture i s coole
di i sopropyl et hyl 5 ﬂ%( H%W?P;"‘feﬁfll'@'"&te%?ag‘ﬂ gfeufeéc’ éﬁﬁgﬂd The r eacti on
mxture is aged P@JPQ@'%WF‘h%P 5hip Gha prqduckis fitpred ° Y i s
added over 15 ni ﬁmeﬂm%ﬂf@@ﬁmﬁﬁg‘aﬁ(mr@dﬂﬁed}@@%{ﬁ%‘“mzﬁg? "Itor a
further 0.5hr. Theppiabektowive theftitld compeenddfAs6av@Hled with a chilled m xture
of hexane (126 nMpt®ad°@t hyl acetate (30ml) and dried under vacuum at

anbi ent t enper atIRKIRBDOMB04 7i2B€1H, 0}, b.28 CIenE6.08l (1H]15), HED(1HIREY, 545 Mot 182.1
C 'H NVR S( DVBQd@N, 5.524% ({H, bkl 4.08 (1HOmE 8.66 eHIm),Bl2s (#H,08, 440 (BH, ¢9,)2,155. 63 (1 H,
ddd), 5.4 (1 H, (1$|)m531%§-2(ob (3th, nSt.45-7's @R, s(+1m|d.verllibped$ 1@3. 1(3%'1117%% 3.25 (2H,

, 2.40 (2H, 1. 45 H, +
g?/erl appec(j) (’)Lq)1 1@(1 SS)t és{_bongm m)lo%(a%ig% ("m 5)5 1.00 (1 H, n),s 0. 310
Q

(3H, s) anddaa 3, o0 63
9a- Di f | uor o- 17a- $&-28Rlupro-1 fox(1-9xpgropa: - 2ia

1. 4-di ene- 176- ?WM HCE ne salt A solution of 6a,
9a- di f | uoro- 17a- %@'Wﬁﬁ?%wwquoﬂw# Qﬁﬁ‘élﬁrwd@!‘@% yi-3-0xo-

andr ost a- 1, 4- di ejfdrostpgl 4diensct7Ricarbethiaie peld 1) i dighierametiane 28 Mtihane (20 m) is
15 stirred ati5 apgtirekatrpprekipatdy @2°Cdor apppximateipa0 eiinptet Onger nitiegss. Afider

ni trogen. 2, 6- Dbimethiipyridye (cdagiein COLAISE) mi) waChiRist Aropdide afd)stimatioatdded

dropwi se and st it/ Rekahe (103nl) i bddeligopRies dntGhdinikiuicagaddied clfopawaste and t he

m xture aged at glaHe T pradipita®®a Shlt wdd i&HEd anbRiaShdd iBiaRhiled Riku@at t was
filtered and washigg Mo ) shdHkdnb @bniflard icd (Rfer vidteiatarkiéht ) and hexane

(30nL) and dgd e%gé@fﬁra‘{@&%ﬁﬂ%ﬁk c@ﬂPAuﬁ&‘ 5%8 ése/rfper ature to give the title

conmpound (1

‘H NMR 8(CDCly) 7.57 (1H, dd), 7.16 (1H, s), 7.04 (1H, d}, 6.45 (1H, s), 6.42

(1H, dd), 5.40 (1H, ddd), 4.44 (1H, m), 3.34 (1H, bs), 2.60 (6H, s), 2.40 (4H, m),

2.20-2.35 (2H, m), 1.65-1.95 (3H, m), 1.55 (3H, s), 1.33 (1H, m), 1.10-1.20 (6H,
25 m), 1.00 (3H, d).

Example 8: 6q, 9a-Difluoro-170-(1-oxopropoxy)-113-hydroxy-18a-methyl-3-oxo-
androsta-1,4-diene-173-yl $-(1-oxopropoxy) thicanhydride
A solution of 6, 9o-difluorc-118, 17a~dihydroxy-16o-methyl-3-oxo-

30  androsta-1,4-diene-17p-carbothioic acid (10g) in acetone (125 mi) is cooled to
approximately -5°C and treated at 0 o -5°C with triethylamine (16 ml) over
approximately 15 minutes. The suspension is treated with propionyl chloride (8.5
mi} over approximately 90 minutes, maintaining the termperature at -5°C to 0°C
and the solution is stirred at -5°C to 0°C for a further 2 hours. The reaction

35  mixture is poured into 2M hydrochloric acid (470ml) over ten minutes and the
resultant suspension is aged at 5°C for 30 minutes. The product s filtered off,
washed with water (3 x 125ml) and dried under vacuum at approximatsly 40°C
for 15 hours to give the title compound as a white to off white solid (12.78g, 100.6
%).

40  HPLC retention time 40.7 mins (99.5area% purity)



Mpt 111C 'H NWMR S(CDCI3) 7.57 (1 H, dd), 7.16 (1 H, s), 7.04 } , 6.45
(1 H s), 6.42 (1 H dd), 5.40 (1 H, ddd), 4.44 (1 H m, iééﬁk¥éégégbs),
2.60 (6H, s), 2.40 (44, m, 2.20-2.35 (2H, m, 1.65-1.95 (3H, m, 1.55
(3H, s), 1.33 (1 H m, 1.10-1.20 (6H, 25 m, 1.00 (3H d). Exanple 8: 6a.
9a-Di fl uoro-17(x-(1- oxopr opoxy) - 118- hydr oxy- 16a- net hyl - 3- oxo-
androsta-1. 4-di ene-176-v1 S-(1-oxopropoxv) thioanh ride A solution of 6a,
9a-di fl uoro-116, 17a- di hydr oxy- 16a- net hyl - 3- oxo 30

androsta- 1, 4-di ene-176-carbothioic acid ?109) in acetone (125 m) is cool ed
to approximately -5C and treated at O to -5C with triethylamne (16 m)
over approxinately 15 mnutes. The suspension is treated with propionyl

chloride (8.5 m er I et tes.. maintai gt he
temperature at - Tfeoacogilg‘% %7?‘6%0?? r@;@qs PR ?’é:@% Fo oc for a
further 2 hours r25tion 35 mixture is poured into 2M hydrochl oric
aci d (470m) oveNWﬁMmma?sum19%6%@@&%@§J thel 81 [ aged at 5C
for 30 mnutes. Th&6pfibdadd. 433 (1H, M)k 40d2i e 7THz)@he4P (&HM). W8 @H. (3 x 125n1)
and dried undér wadBTr M) (B sivett2ZI(YH, #0.0.11 622 (28, ot 1.09(6hi ve the title
conmpound as a whim),@.88¢@3H)idf 7Hdhi t e solid (12. 78g, 100.6 40 HPLC retention
time 40.7 mns (99.5area% purity) 18 July, 2006 15 CHN : Found C, 61.8% H,

6.7% S, 6.1 % @&Eﬁﬁ %?s@ﬂ&iw,‘%ﬁ@uor&1§%ﬂmm@ -Fekretiiyi-F-Uro- NVR
l(_lDlVSS;je) 576276(1%0 1,44 17@3:%&!:1 i atlhi | 819!3&9 1:2P %2 (1 2@3)2 258(14|(_|1
m, 1.85 (1 H B . A _ Z&lh’fﬁ; "?;E,,@a, 1.11-1. 22
(4H, m, 0.90-1. gméﬁlé . .d%\ng%hﬁ e aration of
6a. 9a- dr I uor o- 1368 T98% Arasytietia o1 @setatp (450l 40 §xm yllormamice
andr ost a- 1. 4- di eflé&57h 830 45{% P F@“@ély“ﬁ’ﬁqféﬂ‘ﬁﬂ '@"%"Jﬁdtmﬂlé"("ﬂme
6a, 9a- Di f | uor o- 1BGhFRAR B 232Q whilsHhyenegen sylrbide (7178 083 Brplest e addert &t a- 1, 4-
di ene- 1713- ca¥ boxsiftpred glassdiif rmsy oven 3D®DUED | Bre)batgh it steedad A 3HF fordlazol e
(25.75g, 0.16 noihess, wamesdse 9°Crover 20miretdsyand sivest! at @ TG 50 agtal fd0
N, N- di et hyi f or rainuteke The drdduntig polladtecty fitrallén (WhEtn@@ SApapet)@nd théleekesuspensi on
|(§ <7:ool gdzg 0 0|C vdsfled Wit e(titg?gcﬁdates(tiﬂ%ﬂjﬁﬂl) atheQ»’fo;g@IMiehagdeh%dw@an sul pgizde
g, nmo rokitaf@ f i 24 s & whitel}é over

m nut es, Thez@alﬁ) |d§)h§gl7r7% 0'\?5;3‘,0 t%gcﬁtgéﬁh mmugﬁtges vvar?fa% to 9C over
20 minutes and s pkbHah 03k @l Ph@lz, PHAGHPL 128%H) m; 1.61 (3H) s;

1.62-1.82 (3H) m; 2.14-2.25 (2H) m; 2.33 (1H) m; 2.54 (1H) m; 3.19 (1H) m; 4.26

(1H) ddd, J=11.2,4.0,1.8 Hz; 5.57 (1H) dddd, J=49.0,11.6,6.8,1.9 Hz; 6.32 (1H)

m; 6.35 (1H) dd, J=10.0,2.0 Hz; 7.35 (4H), d, J=1.0 Hz (imidazole); 7.41 (1H) dd,

25 J=10.0,1.4 Hz; 8.30 (2H) t, J=1.0 Hz {imidazole).
MP 120°C (decornp.)

Exampie 10: Preparation of g solution of 6a,9g-difluoro-118,17o-dhydroxy-160-
methyl-3-oxo-androsta-1.4-diene-173-carbothioic acid from 6., 9o-difluoro-
30 118.17o-dihvdroxy-16o-methyl-3-oxc-androsta-1.4-diene-178-carbothioic acid
imidazole salt {1:2)imidazole salt (1:2)
8¢, 9a-Difluoro-11p,17o-dihydroxy-16a-methyl-3-oxo-androsta-1,4-diene-
17B-carbothioic acid imidazole salt (47.7g) is stirred in ethyl acetate (811ml) and
the suspension is cooled to 15 + 3°C. 2M (aqueous) hydrochloric acid (286mi) is
35 added and the mixture is stirred for approximately five minutes affording a clear
biphasic mixture. The layers are separated and the organic solution of the free
carbothioic acid is washed with further 2M (agueous) hydrochloric acid (190ml).




m nutes. The product |Is collected by filtration (Whatmn 54 Ba'%er% Sgd t he
cake washed with ethyl acetate (2 x 105 m). The product der

vacuum at approxi mately 20C for 20 hours to give the title conpound as a
white to pale 20 purple solid (47.7g, 98.5%h). NVR (MeOHd4) 0.86 (31-1) d,
J=7.4 Hz; 1.11 (3H) s; 1.20 (1H) m 1.61 (3H) s; 1.62-1.82 (31-1) m
2.14-2.25 (2H m 2.33 (1 HH m 2.54 (1 H m 3.19 (1 H m 4.26 (1 H
ddd, J=11.2,4.0,1.8 Hz; 5.57 (1 H) dddd, J=49.0,11.6,6.8,1.9 Hz; 6.32 (1 H
m 6.35 (1 H dd, J=10.0,2.0 Hz; 7.35 (), d, J=1.0 Hz (im dazole); 7.41
(1 H dd, 25 J=10.0,1.4 Hz; 8.30 (2H) t, J=1.0 Hz (im dazole). MP 120C
(deconp.) Exanple 10: Preparation of a solution of

6a. 9a-di fl uoro-118. 17a- dl hydr oxy- 16a-

met hyl - 3- oxo- andAligsrative pracedurgne- 170- car bot hi oi ¢ acid from 6a. 9a-di fl uoro 30
116. 17a- di hvdr oxv- 16®8odetDifluoro3H 6.t te-elinvdirasy i Go-hethyl@raxerandrgsa-b4eligog-hi oi ¢ aci d
i m dazol e salt (17f25arhuthibitzesiddmigadote s@lil(42¥g) is stirred in pentan-3-one (954ml) and

6a, 9a- Di f| uor o- 1th Sushémsiciidyedieo wytsHGRE M (ahueddisthyaroginai asltl eedmitisdi ene
170-car bot hi o5 C aledland¥thélBRies Sitell idr Afprob@atdlpiivelninuted@itbrBingh bigdr acet at e
(811 m) and thg r%'déﬂﬁ&lﬁéofhe'la%/el%%% arhf8d &) R orgaMé doRRISEQ WiR)ireBY dr ochl ori C
acid (286m) is caf;‘.&t leg i8Rekhk it Watsry {éamlls sti rred for approxinmately five

i nut es af f or di g a @'ﬁﬁg Eﬁ&%fw@@ gam%luo ﬁ ?7&?‘5@ arated and
 (oS)  hy e ?8%*’5336 i r?ét.vg” o
sed as in

Syogggﬂsgugé gédtb?r} qlr@ F i ﬁ_)fan be uts to the aboéle acidlflcatlon prooedur

[ 3, 17a- di hydr oxy- 16a- nethyl 3_oxo androsta 1, 4- dlene- 17(3 carboth|0|c acid

i m dazol e salt (%% ors EXPPIERPEXY ; M
suspension i s caxba Podriothigicearids ) hydrochl oric acid (286nl) is 5

added and the m xturEthyisacaauel(‘roeahl filowol) aphD MR (S toBvel) Were eddednut es af f or di ng a
clear biphass ¢ sehudntilg to abftinlaBytAikiGreaf 6u, 9€-0Mics-Th-@sogrit@xd NI ¢ sol ution
of the free cardyabl- Hatmaisi-slokoandiesihl ¢ d-diehs-N7piaikyic 468 Mokg) dng ei t her case,
sol vent wet Cak%N%m@?ﬁa&hdﬂé&é M%Pﬁéie%ul&?gasu JM.S‘E Wastired at 1743°C
16a-met hyl - 3- 0xqg Eﬁ ésgz Ofai G HeQbificA Sad cddladgzol € sal t

|d

(rather 10 thanm \ﬁas %Ebecﬂgrobwé §o|Jt:8nB Fzs"‘bo"e

acidification prQ

9a- Di f | uor o- ¥7a-7 '1”?%%(8 ﬁ-’ﬂ ﬁg} Tf@ge%m spepsion was
oxo- androsta- 1. # ﬁ?déﬁé f°(:% B Y 'E‘teé‘l@f“éi"hﬁ‘ﬂzfed Be cak@YWeSL00m , 10vol )

and DMF (5nm, O V‘g§féﬁd withathyl agefate 2x30ml) and sucked dry. The solid was then
suspended In 3-pentanone (200ml) and washed with 2M hydrochloric acid (60ml)

and then water (60ml). The resulting solution was cooled to 3°C and

25  tripropylamine (14.0ml) was added over 2 minutes ensuring the reaction
remained at 3+2°C. The solution was stirred at 3:2°C and propionyl chloride
(5.3mi) was added over 5 minutes keeping the reaction at 3+2°C. The solution
was then allowed to warm to 10°C and stirred at 1242°C for 90 minutes. The
solution was then cooled to 3°C and 1-methylpiperazine (5.1ml) was added

30  kesping the reaction at 342°C. The solution was stirred at 3:2°C for 20 minutes,
warmed to 18+3°C and then washed sequentially with 1M HCI (60ml) and water
(60ml). One half of the solution (100m!) was then treated with 2,2,4-
trimethylpentane (100ml) over 20 minutes. The resulting suspension was stirred
at 2043°C for at least 14 hours and then filtered. The cake was washed with 3-

35  pentanone : 2,2 4-trimethylpentane (2x20ml) and sucked dry. The solid was
dried in a vacuum oven at 40°C for 6 hours to give the title compound as a white
solid (4.1g, 69%th).

Example 12: 6a, 9a-Difiuoro-17a-(1-oxopropoxy)-11B-hydroxy-16a-methyl-3-

40  oxo-androsta-1.4-diene-17B-carbothigic acid triethyviamine salt




15 sequentially to an Intimate m xture of 6a,
9a-di fl uoro-17a- ( 1- oxopr opoxy) - 11 18 July, 2006

hydr oxy- 16a- net hyl - 3- oxoandr ost a- 1, 4- di ene- 17(3-car boxylic acid (10.0g) and
N, N - carbonyl dii m dazole (6.3g). The resulting suspension was stirred at
173C for 50 mnutes to give afford a pale yellow solution. The sol ution
was cooled to 10C and hydrogen sul fide (2.2g) was bubbled through the
solution over 25 20 m nutes maintaining the contents at 122C. The resulting
suspension was stirred at 12t2C for a fidrther 90 minutes and then
filtered. The cake was washed with ethyl acetate (2x30m ) and sucked dry.
The solid was then suspended in 3-pentanone (200ml) and washed with 2M
hydrochloric acid (6Qm) and then water (§$ﬁ1 The resulti n'g sol uti on was
cool ed to 3C and 25 tSYh383A APAHand PMF 'Wmédd&ﬂa@d'aﬁ@@r"é i nut es
ensuring the realbtm@nmiguspefiéacty- ‘Ht”‘"l?t‘i@:(‘ WB’OBQW)UVP'GW’MS‘G%WW'M at 32C
and propi onyl ch$-exd-androsias, Beigne-isarberilccheidvi Ed-005and it es keepi ng t he
reaction at 32C. caftweyldimidazole 6.3ghathetrématingi$uspensidn ves stieedatt18-2003oand stirred
at 122C for 98 n$0trdihetss tofive afied k pile galowasiutioh.c Thesolnticndvas cod4d tamarC

1- met hyl pi per azi sm@ hiydrodehnsullide\@2gpetEedbbid thoaihithgsoluieh sveamsimianesat 32C. The
solution was stimsiRdinR tr%%&t&ﬁéataﬁizﬁMMeQ&umn sPEHdioh Wad &3ed and t hen washed
sequenti al |y wi-tfy,3 b nr(e@@m (ftored.OFiEbbke evag@dm f the

sol ution (100n1 ) (iet %ﬁauc\%ot ‘Fh%’sélld v&ag'rr%ﬁ% %ne (100m ) over
ﬁo m nut gst ] f %Honed Bw@mﬁ’ ﬁ wafat Ieast 14
ZO;rZ ?Pl net ﬁ;l ”"%‘QFSSCBER 18 27 gn jt’l"?{%py B]'qg 2!\(15@ dried in a
vacuum oven at ert?dﬂif"é‘eﬁ Hrsijing eeactins ’?’P‘t’ﬂ‘eé’a& ult® satiod white solid

(4.1 g, 69%h). vg,ggﬁrfﬁdeat §22°C gad proplonyl chloride (5.3ml) was added over5mlnutes

Qa- Di i f| uor o- 17 &e¢ringoRatipo@ Y- Thesdhfidn waathdrcalioviestth J9°CRind atigred at

0X0- andr ost aisl, 42¢2°Crier-90 Trénubesr Dbd sviutiorcwasdhah dopledoldE ad e salt 18 Jul vy,
2006 17 Ethyl aocedtiatpipetaknd (8. )mipursh abidd Kebpilg theveactionaickad Cs aljeissitioal |y to an
intimate m xt ur eva@ktird,at $2°did boIAnGed, Wamick 16 XRBFORPHYeh-whihed

f - hydr oxy- 16a- matushtiaidwinn ABAGES) ar.dxvaéer oﬁﬂeoﬁgﬂélro@ﬁqég&%ﬁbh' ¢ acid (10.08)
and NN - carbo WDFH! '\\%g&ﬁéyﬁS(@ana@ tr. rﬁ.,ner@ PRIIAg, vas_stirred

at 18-20C f oy ; ut| on. The
sol ution was co eialé %:;%r Sﬁ Vﬁ rﬂléut% af?: s bubbl ed through

t he solution over pema" gcr S”Tﬁ " The
resul ting suspefd Tprj leggt 14 hows 'fddPe"af ?"u’ aﬁ] nutes and then
filtered. The ng Mgﬁ@@nﬁ?@ﬁ-mmethylpentane (1:3, 2x20ml) and sucked dry.

The solid was dried in a vacuum oven at 40°C for 6 hours to give the title
25  compound as a white solid (6.2g, 89%th).

Throughout the specification and the claims which follow, unless the
context requires otherwise, the word ‘comprise’, and variations such as
‘comprises’ and ‘comprising’, will be understood to imply the inclusion of a stated

30 integer or step or group of integers but not to the exclusion of any other integer or
step or group of integers or steps.



ethyl acetate (2x30m ) and sucked dry. The solid was then nd in 3 10
pent anone (200m ) and washed with 2M hydrochl oric acid (GMn
water (60m ). The resulting solution was cooled to 3C and tri propyl am ne
(14.0M) was added over 2 mnutes ensuring reaction remained at 32C. The
solution was stirred at 32C and propionyl chloride (5.3m) was added over
5 mnutes Kkeeping reaction at 32C. The solution was then allowed to 10C
and stirred at 15 122C for 90 minutes. The solution was then cooled to 3C
and 1 nethyl pi perazine (5.1 m) was addggl keeping the reaction at 32C. The
solution was stirred at 32C for 20 mnutes, warned to 183C and t hen washed
sequentially wwth 1 MHC (60m) and water (60m ). One half of the solution
(100m ) was cooled to 3C and treated with triethylamne (2.1 m). The
solution 20 was @iisred at 32C for 10 m nutes, warnmed to 20C and then
2,2,4- trimethyl'penfane (100M ) was added over 20 minutes. The resulting
suspensi on was stl rn urs and then filtered.
The cake was washed %npotcﬁs[%&%?e Pﬁnﬁgc%gél%aihﬁnﬁ'ﬁg@hyl pentane (1:3, 2x20m)
and sucked dry. The solid was dried inga vaeuum oven at 40C for 6 hours to
give the title 25 conpound as a white soRie T6 ZE 89% h). Throughout the

specification and the cl ai ns whi ch foI I gw q‘Q‘I esff the context requires
ot herwi se, the word "conprise', ‘ 8 0 *s ch_as 'conprises' and
‘conprising', will be understood bm, hncl UEh on of a stated 30
i nteger or step or group of i oY g AN 0* t he excl usion of any other
integer or step or group of i or steps. 18 July, 2006 18 Cainms 1.
A process for preparing a cefpous " formulpg (11) SH 5 or a salt thereof
whi ch conprises: (a) reacting a cor@ound of formula (I11) 10 with an
activated dersivative of propionic acid in an anmount of at least 1.3 noles
of the activated derivative per nole of conpound of formula (I11) and; 15
(b) renoval of tohesaithgrbafr-|i nked propioncl noiety fromany conpound of
which comprises:
(a)  reacting a compound of formula (1)

10

with an activated derivative of propionic acid in an amount of at least 1.3 moles of
the activated derivative per mole of compound of formula (Hl) and;

15 (b) removal of the sulphur-linked propionyl moiety from any compound of
formula (lIA)

(tA)




formula (11A) (I1'A) 18 July, 2006 19 so fornmed by reaction, of the duct
of step (a) with an organic primary or secondary am ne baﬁ%—@lnlba?eiéé‘r of

form ng a water sol uble propanam de. 2. A process according to claim1
wherein the organic base Is 5 diethanol am ne or N nethyl pi perazine. 3. A
process according to claiml or claim2 wherein the organic base Is N

nmet hyl pi perazine. 10 4. A process according to claim1 which further
conprises the step of (cl), when the product of step (b) Is dissolved In a
substantially water Imm scible organic solvent, purifying the conmpound of
formula (11) by washing out the amde by-Product fromstep (b) with an
aqueous wash. 15 5. A process according to claim1l which further conprises
the step of (c2), when the product of step (b) is dissolved in a water

m sci bl e sol vent urif |ngthe conpound, of formula (1) by treating the
product of step (bfgmqqy otioh b g Srod PP 48 Witk en JOMIRATEM %t e out pure

conpound of formul W@VW"%P%PQW’?E@?’E@DBWf@“bRHJ‘PR%@Q@G according to
claim4 which conprises the further step of isolating the conpound of
formula (1) In th2 foAmpr@hbssaceatingtociajnst ahdreimthe sghtio baés isA process

according to clai nkidharbramine or Kntiyipipblaghe. St ep conprises 25 treating the
organi ¢ phase containing the conpound of fornmula (I1) wth a counterion so

crystalline salt. & “e,@f,fﬁ%?%ﬁ%@g?Sﬁwg%‘ﬂg"%@“%aﬂ*‘@aB@E@% BReob 0 7"
wherein the corrpoun%g' Fﬁ%g formula (111) is used as its inmidazole salt. 9.
A process for preparin qutlcas ropi P M\M’llch CO ses preparing a
conmpound of foﬁ) ﬁ ﬁﬁ) %H@V’é(ﬁ"’g TEPRB R H%ﬁt?p ﬁe of clains |
to 8 and convert il g“'Pﬁ'{ EBWH%H’(P’%"’R’%?”?PBW%‘”(‘ . bs@l"‘@'&?"?t"f Ble 1o

fluti casone 35 pr@@ﬁ@ﬁ@ﬂ'@nbww@dhmwmfoan waghiog ot §yereide | CH2F
wher ei n L repr eseby-grodugt frasastemiy) withoanmaqueous wash.

15 5. Aprocess according to claim 1 which further comprises the step of
(c2), when the product of step (b) is dissolved in a water miscible solvent,
purifying the compound of formula (1) by treating the product of step (b) with an
aqueous medium so as to precipitate out pure compound of formula (I} or a salt
thereof, .

6. A process according to claim 4 which comprises the further step of
Isolating the compound of formula (II) in the form of a solid crystaltine salt.

7. A process according to claim 6 wherein the further step comprises

25 ftreating the organic phase containing the compound of formula (If) with a
counterion so as to precipitate the compound of formuta (I} in the form of a solid
crystalliine salt.

8. A process according to any one of claims 1 to 7 wherein the oompound of
30 formula (IM1} is used as its imidazole salt.

9. A process for preparing fluticasone proplionate which comprises preparing
a compound of formula (II) or a salt thereof according to any one of claims 110 8
and converting the compound of formula (1) or salt thereof to fluticasone

35  propionate by treatment with a compound of formula LCH,F wherein L represents
a leaving group.



