1, 070, 751 17[err] - propionyloxypregna - 1,4 - diene - mcrofine
particles of which not |ess than 90% 3,20 - dione (21 -
Desoxydexanet hasone 17- by nunber are below 5[err]. Triturate with a 65
progronat €) smal I portion of the gel and

i ncor porate the 21- Desoxydexarret hasone (0.5 g.) and p- remaining gel

to gi-ve a honpgéngQus. mix. 5 toluenesul phonitc acid (0.5 g.) were added to
benzene (40 mMl%y): gnd propionic anhydride (4 . EXAMPLE (C)
m.), and the,sa\ ion was boil ed pardsrrs..&Et,uese Acti ve i ngredi ent e -
0.1% Ww s FFor”.45 m nut es: Thm@mmmmgnorat ed -Wolfat
12.0%ww 70 - off, ethanol a nat e sol uti on’ Cet ost earyl
al cohol B.P.C. 20.0% ww 10 were added and the m xture was then stirred

Li qui d paraffin Bemminted as amendgiurger, Seggiopy 29 on 22ganuagy, H6Rut es t o deconpose t he
excess pro- \Wite soft paraffin_to 100 parts ww pi oni ¢ anhydri de.
The :sol ution was extracte =i | _ | L llittle of the
wi th chlorof orm and the e%ﬁﬁlﬁfmﬂéfgﬁﬁ}im n as in Exanple
(a) and agd the Wit h netsrAwINGsd [err] and.evapor atlg(}*?();%ﬁlng_
p]?Stzfi‘i dijyted y N\Emel mvgz%rsl osﬁ'ﬁ ﬁ.@ﬂﬁdl@s@@fmﬁmh@ﬁwed trace
0 -

1(VD‘5$ "yrﬁﬁ@eci'?"’ﬁ?ﬁ“?ﬁsﬁf'&dﬁnop ol fat and white

i OApplicationIDdtet fan. 26,0964, Of t he 1Ng. 3&22/d#. pro-
sgsn'r leﬂ%clkcaﬁﬁli’qbﬁsﬂd June Iplﬁf]at e as j Udge(i by

% eous

. was ‘fyé‘é‘ 6{}]720 preparative | ayer
chr orrat ogr aphy- on RF€ gel : EXAVPLE (d) G wth
benzene- eltdpk aheetepiance (2 U2, 442, %t%@ﬁ@ﬂéﬂﬁ?@nﬂﬁ B(1R2, 12)
ww- dmnm ¢369/88Ny A61Gr ystallisation from

sof t:. par

0. 5%
Hydr ogenated |anolin

e.g. Lano- -acetone Sga%/ %i Tk ggﬁéﬁ cerina sold

by Croda Ltd. - 17- prﬂﬁﬁ%ﬁ‘é’f 0 ?3 ¥y S’%;( %ﬁ‘%?’g‘ﬁ'] - of

Londo§ W C. ZWe, GI—AXO Lﬁokmﬂlﬁiyﬂvgound C, 69.4; H [err] '
an

;eg;l )mhsorA gfa thata pgj,‘;‘e’,%‘,‘;;;“ﬁi“;‘fmﬁ’ vthtc'lm,aar af fi rrogo PW/ " ioe 6§19530%HW/ w

The -fol | ow ﬂgtlﬁxwhﬂﬁwﬁx&)uisao()ﬂ)erﬂoinieﬂ&br ate Wite,s plar a-fo(:bsg to .

100 parts w/wbepamqublp! dexdeibédoin pud byrtheofieowor epared in acy xH; Bal | -mil |

the steroid wWhE" with the oA
Exanpl e the' iy mlogls@ﬁgud th%s‘_ﬂffﬁ;ﬁlg resultl .

i ngr edi ent 19 ewtorysactioi artoblcal admintsoatign.- 9 err]

liquid paraffi

nAr important use of anti-inflammatory com-
pounds is in topical preparations for the local

- treatment of inflammations and considerable

.15

25
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research has been directed to finding com-
pounds having good local action on topical
admlmstrauon

It is an object of the invention to provxde
new steroid compounds having particularly
hlgh antl-mﬂammatory action on topical appli-
cation;’

We have found that certain 17-esters of

~ certain 21-desoxy steroids, hereinafter des-
...> cribed, - in - general

provide considerably
enhanced anti-inflammatory action following
topical application as compared with other
closely analogous compounds. These new
esters have in fact been found to possess anti-
inflammatory action on topical application
exceeding that of some of the best compounds
hitherto especially proposed for topical pur-
poses (as judged for example by the patch
test of McKenzie et al. Arch Derm., 1962,
86, 608).- -

Accordmg to the present invention - there-
fore there are provided compounds repmented .

by the general formula —

[Price 4s. 6d.]

where X is a hydroxyl group in the 8-con-
figuration, and R is an alkyl group containing
up to three carbon atoms.

- The invention further provides the new
compounds 17a - acetoxy - 9a - fluoro -
16 B - methylpregna - 1,4 - diene - 3,11, 20 -
trione and 17w - propmnyloxy 9¢ - fluoro -
168 - methylpregna - 1,4 - diene - 3,11,20 -
tnoné :

‘The invention further includes pharmaceu-
tical preparations for use in the topical treat-
ment of inflammations comprising one or more
of the above new compounds in association
with a topical vehicle therefor,

According to this invention 17w - acetoxy -
9 - fluoro - 118 - hydroxy - 168 - methyl-
pregna - 14 - diene -. 3,20 - dione; 17a -
proplonyloxy 9% - fluoro - 118 - hydroxy -
168 - methylpregna . 1,4 - diene - 3,20 -
dione; 17 - butyryloxy - 9« - fluoro - 118 ~
hydrozy - 168 - methylpregna - 1,4 - diene -
3,20 - dione and 17« - isobutyryloxy - 9« -
fluoro - 118 - hydroxy - 168 -~ methylpregra ~
1,4 - diene - 3,20 - dione are particularly
preferred compounds. 17« - Propionyloxy -

40
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fluoro -

be

11[err] - hydroxy -

16[ err]

- net hyl pregna -

the m xture of

hydr ogenated | anolin and white 1,4 - diene - 3,20 - dione, but it wll
soft paraffin, melted together by generaly appreciated that this
substance may De re-  warm ng.  Stifr until cold o grve a NoND- p1 aced'

by other active conpounds used in

95 45 accordance with the invenfion.

(e) and (f)

geneous mi x.

THe fot’l oW - ng exarrpf es

oi nt nment-s-

i ngr edi enfPresna

illustrate The foll ovvt'ng exarrpl es (a) - (d) illusfrate
h f - |- h
t he prepaiatlon o] water m sci bl-e. f{)ﬁa,gf t he prepaltatlo'h gt,;
EXAMPLE ( 8% - fluoro - llﬂ hydroxy 16B -EéviPL E (a) '  Active
- L 14 - diene - 3,29)- digngympart-  Actjye jngredi entCH?'

‘ww  Bee
B. P. 5

%t)nd having extremely high
ctton on topical admlm

1strauon 10. w w

Wi te soft 'Ei&raalﬁvklsmoud)may be formulated into

3. 0%
B. P.

by nunber
wei ght .

t he st a|50|ulitervy|

suspensi ormaYOfO;ﬁw@H
SohinglC

whi t e sof
add the chy

W/ W@ Ppreparation sﬁq
tion in copve:
vehicle wi

Chl or ocl0e 8D kxcipients. Exzamples of variouf) typed off W _
particl e gPreparation mcbmem@ik@?w qreams,nat er

dnner in a jc
eormore

ntion -

%eﬁwgéﬁgfe ] mgfg,etaf

er Base may

stir t@odivesolandyomd oit eah ztsdlqﬁa

t oget her t° é"

(b)

Active i ngse

ol T G VR e

, aluminium stearate, cetbs

Cet ost earyl

i topical admmlstra 100 part
-m ||

15. 0% -
al cohol

w w 100
P

t he g
d“T qu1 d paraffln unt|I

A aaroéolsttmxeuﬂentquan creams |grqu o pirr af-ﬁosiupn, mhx Hrgdmxjd t he

E IfF’f] ﬁgﬁéﬁg&

@rafinC,
Ca%‘?fchﬁ) e &

s

it
DGRREOoUS O?% rrent

Whd cyliﬁ;@ may be carried out’ by, treat-

o el

cr esol

Cetorra £800 5 P.C.

Li quid paraffin
d W|th alittle of the
the.

to pro uc 45 to 95%
10 m}x"’oduce the anroazl'late S by '
or or c
i, o gty [P b s 2 b A

el ted
rr]C,

fh@ of USfaEmMSacan USi ng the

I ermai niasg alcohol, mblmthyimj W@tsew@fete hYdro- catalyst. 'Thg nQA%YdelwsolYemqud yaraffin
for rinsi ﬁ@}f‘eﬁ&ad{“tgg" 2% d uj g “rm‘?’ﬂ{m o eth’;l:“ ysE{'l‘mde 400 parts
0 |'y Phase, ke Bial it bat 1 Ged .armwt“ﬁet&cr e 5 Geenara ¥l Caene Bpepelse the
al um ni umosd &aﬁcat 6f the) folibieing hafidlyOem hasﬁpmmc%{detra]seox@nohcﬂtclcnnonap-l dl.y while
t he 55 30pdyiegf fagents) dispersing 9genss i ﬂ‘egﬂs%'r on cool s
over the ﬁ“ﬁﬁﬁt n 8¢t colouring ag ﬁ ﬁ a4p ‘Igﬁ ags

t enper at ur epy @al |6e) fornfe@ With € afdoofstlucu uﬁpﬁaﬁlte by pilot Tl Se rate

of 2[err] @nspsmratm pawider bmteg

‘Mai nt ai ¥
is com

f or med. Cmfm&ﬁ(fsy,

ferably

B. P. C. 407ch

Cet omacr o g‘?@gﬁ“ﬁ@ﬁ*@,};ﬂ

I:mgulod flomr @bdoly) 3.

produce .
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" chlorocresol or benzalkanium. chloride.

e‘PFP;@r 2ey, Pe

; solubll-
p re-

pitions aceding iy

%% by. weight.
Generally however for most types of prepara-
tions advantageously the proportion used will
be within the range of from 0.001—0.5%, and
preferably 0.01 to 0.25%,. :

For topical application e.g. in the treatment
of inflammations, topical compositions as
above described may be applied to the aﬁected
ared one or more times per day.

The compositions” according to the inven-
tion may also include one or more preserva-
tives “or bacteriostatic. agents e.g. methyl
hydroxy ‘benzoate, propyl hydroxy benzo%:le,

- The
compositions according to the invention may
also -contain -other ‘active ingredients such as
antimicrobial agents, particularly antibiotics:

According to a further feature of the inven-
tion the new compounds according to the
invention are prepared by acylating a com-
pound of the general formula

Act lve | ngcrfegﬁpm
by meprmretoméf actiy® |stierof m;d:elttsu—or dTonadoatylic @cld @ts@étleadey!dnat cohol

éﬁ}“’t‘o ?r%@?@ “Egihggﬁllgﬂ;rgdl ent tt)

yjroxy comp
riate ali
heetic anhydnde

compdé

hydrofy %drt:emenﬂy ‘with chromic
anhydnde in a tertiary organic base e.g.
pyridine and subsequently acylating the 17-
position as described above or (b) by reversing
the procedure ie. acylating the 17-position:
first. as described . above and subsequently
oxidising the 118-hydroxyl position. -

i apermdms umeahmsiqb:schromatogmﬂac hed.

ui‘ggjl?mh ang {7 A

sol ution

W‘I
%@1%@ gel |-s

100

For-a better understanding of the invention -

the following-examples are given by way of
iltustration only. In the Exzamples. all tem-
perature are given in °C.

ExAMPLE 1
170 - Acetoxy - 9a - fluoro - 118 - hydroxy -
168 - methylpregna - 1,4 - diene - 3,20 -
one g
= Fluoro - 118,17« - dihydroxy - lﬁﬂ
methylpregna 1,4 - diene - 3,20 - dione (1 §.)

105

110

was suspended in benzene (200 ml.) and acetic -

anhydride (12 ml) containing 60i% perchloric
acid (0.012 ml.) was added; the solution was

115



1, 070, 751
oi |

White soft paraffin

15. 0% ww Fractionated c

oconut

to 1.20 g Chl or ocr esol 0.11% w w
Di chl or odi fl uor onet hane . 16.32 g Distilled water t o produce
Tri chlor of Tuor onet hane 24.48 ¢ 60 . 100
parts by weight.. ., Dry the steroid overnight at 60[err] C under 5
Pr epar e as descri fed i n* Exanple (e), replac- vacuum and over phosphorus
Bal | - i ng the beeswax with white soft paraffinin mll the

pent oxi de.’

dried povvderafor at I*east 4 hours Wlth 1070t7§|p oily phase

alittle of~

exanpl es (g) aahd(

the 65

a 325 nesh B Ssolv@d
Assay t he s&spensiachad sithl sallivkrbiearbwindrd) soingipre - 219-hydrochloric ac1d

ngj ateg,od eﬁ n¢ &
cHRVaR

dried filtere

0.25% w v Inc S 1@?’13&@ |’§,
(Registered TaptRised from a mixture of aCefond ahd'leﬁcetbh& -Fﬂu@pe 7an-t@dl-¢ﬂy a
conven- 7010 petroleum fobgivk )l 7aveacetoxy ~ 9a - fluoro - 168 - @etaﬂmegnwt\l# 4 diye all 3,13t ne A0
Di et hyl ene gl ygﬂ-lwggg% éonea(% o v fg%Sog—ié’aﬁfﬁ-a?Séohwanﬁp"c
0.65% w/ v 255—259%, [alp + 7 Foll ¢, 10-fbRK Bl 285 B (e,
1.951% w'v  Apht hous’ Lé] Pelletss .- dycerin 5. 0%
wv Active i n@H@H) ént ?’51 @3%finpe)e 1539025 15700). (Found: s@ﬁﬂé;plﬁj 7aIQaiﬂaé‘104
6.5% v/ V)g/ Q:L 685 H, 7.4 CaHnFO, sequires B K00 R0, 16 -k
[err]-hydro 95‘7) W acl a gna - 1,4 dlene 31120 trione

ng. .20 Distill wat er to produce 100 vCﬂZumSm- e adethyle
0.75 ny. : BaI | -m I IExAMéLBs% eroid h hakda thée- gll eB;thO tidgs 800 he
steroid, |acto¥e: B alid o %{Rf;’aé ?9 m‘ien{; asTe g contaiie 00zl e oo
|sopropyl as el gz‘t)hrp 6078 & ﬁcg Ijl das added?” AL gblu- T OF
dilution and ri rmenagc wgmsesd outtahm Exmpler so;aa@l; g&ﬁmu tinpdratir® Hore 2 hanol
80 Mel t  topgenignésy anh upgitutsater  doues; hie eqa@ton |hqmwéolbwed Paslamt he

mass t hrough an‘;@gsani
SQﬁvéys@dﬂ

mesh B. S.

fi | b
R
@

-was filtered off, and the filtrate

BqrR

ri

i‘l‘*‘a
gr

e
nd: Q% ackkond

wace

mai ntai n at 60 zﬂrpse}rﬁleddeat glvePa:ss fluve -di4Beed
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droxy - 168 - methyl - 17« - propionyloxy -
pregna - 1,4 - diene - 3,20 - diome, (19.8%),
m.p. 240—245°, (Found: C 68.9; H, 7.6.
C..H,;FO, requires C, 69.3; H, 7. 6%)

' - ExAMPLE 3

17a - Butyryloxy - 118 - hydroxy - 9« -

fluoro - 168 - methylpregna - 1,4 - diene -

3.20 - dione

The reaction was carried out as in Example
1 butyric anhydride being substituted - for
acetic anhydride and with a reaction time of 2
hours. The benzene was evaporated off under
reduced pressure, methanol (100 ml) and
sodium bicarbonate (100 ml) were added and
the solution was stirred at room temperature

" for 4 hours to decompose the excess butyric

45

50

: requxres C, 69.9;
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anhydride. The methanol was distilled off,
water was added and the steroid was isolated
with chloroform. Two crystallisations from
a mixture of acetone and. petroleum gave 17« ~
butyryloxy - 118 - hydroxy - 9a - fluoro -
168 - methylpregna - 14 - diene - 3,20 -
dione (16%,), m.p. 250—255°. [e]p '+ 60° (c,
1.0 in -CHCl;) A max 238—240 my, (e
15 900) (Found: C, 702/ H, 8.0; Cz.,Hs.,FO
7.9%.

ExAMPLE 4
a) 92 ~ Fluoro - 17« - hydroxy - 168 - methyl-
pregna - 1,4 - diene - 3,11,20 - trione
Chronuum trioxide (5 g) was added slowly
to stirred pyridine (50 ml); 9« - fluoro -
118,17« dihydroxy - 168 - methylpregna -
1,4 - diene - 3,20 - dione (5 g.) in pyridine

(35 'ml) was added and the mixture was

tocdrpRegsn t F‘%H“P

alm t t
h night. %ﬁm Jal‘;q

was stinred for 30 min.; S -.
and the chloroform extract was washed with
sodjum Ehﬁﬁavﬁdg&e

sg?u
coloure

water.
OVC

e

r gyg tgfﬁ SO émﬂ:ﬁ ??Pem

OK% {;{%gdned fi téré]luiﬂE é%e%'tﬂ

@iyauad  ufler feIilIoétUgdﬂssﬁe NCeystaflisa-
tion from a mixture of acetone and petroleum
gave 17« - acetoxy - 9a - fluoro - 168 -
methylpregna - 1.4 - diene - 3,11,20 - trione
(500 mg.), m.p. 250—253°, [a}p '+ 111°

(¢, 10 in CHCly, & BOH 336 1y (¢

15,500) (Found: C, 69.3; H, 7.2. CoHy,FO,
requires C, 69.3; H 72%}

ExAMPLE 5

17a - Acetoxy - 9 - fluoro - 168 - methyl-

pregna - 14 - diepe - 3,11,20 - trione

Chromic anhydnde 150 mg) was care-
fully added to stirred pyridine (2 ml.); a solu-
tion of 17« - acetoxy - 9« - fluoro - 118 -
hydroxy - 16f - methylpregna - 1,4 - diene -
3,20 - dione (45 mg.) in pyridine (3 ml.) was
added and the mixture was stirred overnight
at room temperature. Chloroform was added
and the mixture was stirred for a further 30
minutes; it was then filtered and the chloro-
form layer was washed with 2N-hydrochloric
acid and water, dried, charcoaled and eva-
porated to dryness, to give 17« - acetoxy - 9« -
fluoro . 168 - methylpregna - 1,4 - diene -
3,11,20 - trione (43 mg.). Crystallisation
from a mixture of acetone and petroleum gave
the crystalline material with m.p. 250—253°.

" ExAMPLE 6
17« - Isobutyryloxy - 118 - hydroxy - 9 -
fluoro - 168 - methylpregna - 1,4 - diene -
3 20 - dione
- Fluoro - 118,174 - dihydroxy - 168 -
methylpregna 1,4 - diene - 3,20 - dione (1 g.)

nt

wibhdgs

and
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t he nmegn

the avail able water and remaining glycerin to nesh B.S.
esi um 95[err] C. Add the nethyl parahydroxy benzoate
and stir until

prevjously passed through a No. 100 85

sieve and blend in

' st ear at e,

di ssol ved. Cool

T0 65 er

riC. Add nesh B.S. sieve.

Conpress 1 n a conventi onal

30 the orly .

mx at 60[err]C to the aqueous phase at nanner on 7/32 inch,.di ameter,
65[err]C and allow to cool
di ssolve slowy in the
ther eafter

punches,
pellet t

40- 45[er;] C

Sus-

(k) ,
Retentio
i ngredi e

to
hat wi ||
nout h.

was suspended in -ZQM N d ;
bi £ﬁwdnde
(60%, 0012 ml.) was added;

l’hblutmn was stirred for 6 hours at réor k.

ml) contammg per-

SR B

“unti |

hopty

acetone-hexane, gave 17e - -propionyl-
‘9 - fluoro - 118 - hydroxy - 168 -

ylpregna - 14 - diene - 3,20 - dione

while stirred ragidly give a°
the enulsion gels at -
197@7tﬂr slowly Add the well*m

Frgk-whch, on- crystalhsauon =60 g

xed. ster 0|'d

Act [ ve

(m cr oBi rmiature. ) SOGES Yicarbynate solution jwae (%ﬂgg&sdm@nt24l—246° [efo 1+ 76° @5% WV - - .

Tween 80
Et hanol
sor -

bitan Mo
wv
100 vol s.

added-and the solution was stirred gv
to decompose the excess isobu a
The benzene layer was separated

water, *dried (MhBOY:

rrbyna$seat e 019% w/ v

cr

stalﬁs&k on? %g;;gawh gawyhm .
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Xz T Tpade Mark
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d[%ﬁdrat*ﬂydd Omouﬂaertmak;eﬂ,m QBEFO, Wopired0
PSDW’ EF:GM%)- hydr oxy benzoate -

ExAMpLsDbSt' |1 ed wat er

0.02% .
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he

et hyl 15anﬂ11 19r-0 gﬁth!;l 524 - e D et hanaol am ne
;0.5% w v %% rrm f’ssﬁﬂ)vg}fp d)%T‘zfghe v@tﬁ (ﬁl‘l?mt (ﬁf’d ef_l X 5
"(*olppr OX. ) [l S Fleing. odDhnseﬁt:ﬁ 2 hEtOst e%gt o i (3 $land it
il e T S SR
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Add thgp steroi d solihigm 10 the 105 thee

“avai |l abl’
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enema mtrﬁgp
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€17a \~eBfopibeylox t-i Gof + lﬂgom'l-
29 n §jone

fofi‘é‘{é

&ﬁsbdtved in mE

rib e (004 mlh v

ter 4 ours e .sofation was |
ium bicarbonate and water
nd ¢hloki@dwas distilled off. Methanol

it

Shdtlgie

0.025% wand A diam blariiog'e \p@unongveeedadém ( rdieng onPhe ron
théeg?emdua ﬁ\y@ﬁ‘ﬁ‘“}

e S )
Eci add

filtered -6H,
rﬂranm eepetrﬂ,emth QdifaP6f chdrasal,

'« - propionyloxy - 9« -
Fﬁ’lé}ﬁ&?l % Ypregna - 1,4 - diene -
3,11,20 - trione mp 183—1859, [u]p + 111°
(6 05 in CHOLY A EIOH 234 335 mp
max.
(e 15,500)

- EXAMPLE 8 '
17a - Prop'onyloxy = 9 - fluoro - llﬂ -

hydroxy - 168 - methylpregna - 14 --

d1ene 3,20 - dione
Fluoro 118,17« - dihydroxy - 168 -
methylpregna --14 - diene - 3,20 - dione (20

g.) and p-toluenesulphomc ac1d (20 g.) were

-dissolved in methylene chloride (2000 ml.),
propiotiic anhydride (200 ml) was added and
the solution was allowed to stand at room tem-
perature for 18 hours. The solution was
washed with aqueous sodium bicarbonate and
water and the solvent was distilled off; ethanol
and sodium bicarbonate solution were added
and the solution was stirred at room tempera-
ture for 30 mins. to- decompose excess pro-
pionic anhydride. The solution' was’ re-
extracted with chloroform and worked up in
the usual way,

6xie MUK

Trituration with benzene gave.

. Hxfini-

pre
Wi

ugar R

110
B -

hydroxy AGER VL neth@pR ent14 -

2.5

Bétﬂsd{a

methyiese chlgridg (10 ml.) was stirred until
clear, and was then left at room temperature.

After -5 hours, thin-layer chromatography
indicated the presence of the 17-propionate as
major product, together with some 11,17-
dipropionate.

EXAMPLCB 11 |

170 - Acetoxy -~ 9« - fluoro - IIB hydroxy -

. 168 - methylpregna - 1,4 - dlene - 3,20 =

dione
9 - Fluoro - 118,17« - d.lhydroxy lﬁﬁ -

methylpregna - 1,4 - diene - 3,20 = dione (25

-mg.) in acetic anhydnde ¢ ml) was stirred

overnight with Amberlite IR 120 (a.cross-
linked polystyrene resin bearing sulphonic acid

-groups;- H* form: 50 mg.). Chloroform was

added, the resin was filtered off,- and the
filrate was washed with aqueous sodium
bicarbonate and water, dried and evaporated.
Thm-layer chromatography showed the residue
to consist essentially of the 17 - mono -
acetate, with traces of starting matenal and
11, 17 di - acetate,

EXAMPLE 12

sol ution.
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ethers of fatty alcohols sold by Ronsheim Sodi um chloride

0.60% wv Moore of London, WCl, Engl and, Water for injection
to 100 vol s.

1, 070, 751 Di ssol ve the sodi um chl ori de,

benzal konjum 7. 17[err]- Isobutyryloxy - 9[err] - fluoro - 11ferr] -

chl ori de and phertyl ethanol in the water for hydroxy - 16[err] -

met hyl pregna - 1,4 - diene - i nj ection. Suspend the
steroid in_the &l cokol- 3,20 - dione. 1,070,751 55 .5

and add to? L ¥

pr epar at i on

“ol7aus eropqqnyloxypregna - L4 ~ diene ~
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pository, retg whkr, Qﬂmgﬂﬁﬁ‘ ﬁp&iteds ting paste, diluted with the rémaining

abl e t abl et5 oThepeix
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wv said co
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cl ai neo &rmaraﬁvedw chromarogr
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desoxydexamethasone, ca. 55%{: @%ﬁ 17-pro-
pionate and ca. 40% of 7-dipro-
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graphy. The 17-propionate was separat
alﬁhywmﬂksm
with benzene-ethyl ac 1 536 1)
st 1sat1
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develop .
xydex

acetone-h 21
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35 H, 7.7.).
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61"3 a'h

| ent 0.

ExaMPLE (d)
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Whlte sd’EWo pain araben
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4dll the resulting paste,

ngr
1 to 51%
VACtJ

C§Yf

med in cl

20.0% w/w

pleVed) 04t

togetherom) é gﬁﬁﬁéﬁ?ﬂ‘ﬁﬂ g %R g mad5

005%

d eévﬁpwﬁd

aim 10

07 0.001 to 85 5%

0. 04%

15 8V r 0X
ﬁ%P@V {%yd y

90

Sodi um chl & i ?eve inggediegysed igy/1¥e - sqaw c Wnp oditwekd thh the remammg hquxdf paraﬂin t0
hydroxy - 16,8 the mlx §§h1te
Distilled vvat dmﬁo 3,20 - dione but | ai med
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accordance with the invention,
The following examples (a) — (d) illustrate
the preparanon of omtments

ExXAMPLE (a)
Active ingredient 0.1%, w/w
Liquid paraffin B.P. 10.0% w/w -
White soft paraffin to -
produce 100 parts by weight

. Ball-mill the steroid with a little of the
liquid paraffin until the particle size is reduced
to 95% by number below Sp. Dﬂute the
paste and rinse out the mill with the remaining
liquid paraffin, mix and add the suspension to
the melted white soft paraffin at 50°C. Stir
until cold to give a homogeneous ointment.

ExAMPLE (b)
Active ingredient 0.25%, w/w
Aluminium stearate 3.2% w/w

Liquid paraffin B.P, to 100 parts

Disperse the aluminium stearate in the liquid
paraffin by vortex stirring and heat the suspen-
sion with continued stirring, at a temperature
rise rate of 2°C per minute until 90°C is
reached. Maintain the temperature at 90—

95°C for 30 minutes until solution is com-
plete and a gel is formed. Cool quickly, pre-
ferably by the use of cooling coils or concentric
cooling rings to produce a transparent solid
gel Mill the active ingredient to produce

The followmg examples (e) and (f) illustrate

95

the preparation of water-miscible creams:— -

ExAMPLE (€) o
-Acnve ingredient 0.1% w/w
Beeswax (White) 15.0% w/w
Cetostearyl alcohol B.P.C. 7.0% w/w
Cetomacrogel 1000 B.P.C, 3.0% w/w
Liquid paraffin B.P. 50% wiw
Chlorocresol 0.1% w/w

Distilled water to produce
100 parts by weight.
Ball-mill the steroid with a little liquid
paraffin as described in Example (a). -Heat
the available water to 100°C, add the chloro-
cresol, stir to dissolve and cool to 60°C., Melt
together the beeswax, cetostearyl alcohol and

100

105

110

cetomacroge] and maintain at 65°C. Add -

the steroid suspensmn using the remaining
liquid paraffin for rinsing. Add the steroid
oily phase at 60°C to the chlorocresol aqueous
phase at 65°C and stir rapidly while the
emulsion cools over the gelling point (40—
45°C). Continue to stir at slow speed until
the cream sets,

ExAMPLE (f)
Active ingredient 0.1% w/w
Cetostearyl alcohol B.P.C. 7.2%, w/w
Cetomacrogel 1000 B.P. C, 1.8% w/w
Liquid paraffin B.P, 6.0% w/w

115

120



bens

in the distilled water
25 and allow the solution to cool.

COI’TpOSI tions SUbSt anti -

heated to 95[err]C,
Di sperse the

agent .

add 1o the

80

'15. A process for the preparation of com
%o t he vehicle

sol uti on
7 1n

|vveen

14. Pharmaceuti cal
. steroid in the al cohol
alTy as herein described wth reference to the
80. Warm the mxture to 50[err]C and stir until

and

exanples (a) to (m,

solution of the steroid is effectel. Add the N ._

with rapid,g,
30

cflrrlnh g

a cl.aar cnl wut
nhf;nn Cr-Ear-——Son H-+H01f-

steroi d-
pds as clained in &t & clalms 1to

whi ch a cownidwefl pabfiii he gener db OT/@wlml Fractionated coconut oil  to 120" gs ? |
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gl ass fi|tBFIEATH st PBEYE Ll 6 gl | e e stscoid avermight at 60°C wr@l | i 11 ed”
cont ai Nef S. prepare as described in Example (€), replac- Wﬁn%m as pentoxide, Ball- .. -
[err] " ing the beeswax with wiB® soft pgrafﬁﬁ;gwp d.sdmfd potder ggnelpait‘l hwmx’ﬂha
[ in thistealoohmeing the net Ju [ ggidrl éolllﬁ 65

. . exgnp ?g) JP&’ usgate mi 0 d o ds
[ err]-conf @&?XW& Iotions: e ens1 rﬂ‘ {&ﬁ ;ax.yl gr OUp
in the [err]-cOn- 16. A process as q;fs% PR sulspe nsﬁ‘dnamﬂldxli:ﬁ with more .
figurat il®n, and Ri sExaMPIaI(k)yI grougﬂ sorgl e:wgtmlvd‘nhcmttméageﬁ%%on is
ef fect ed bjctFe Z corporate om;
parent 17- y ‘:,-:’ %tgﬁna'rw t flog %"Qv/apﬁ% nerﬁ-h tQEWOPMS § %
17[err] - Bqéeiyzaﬂeygly&{ @lofidstearatt | 0689 w/vll|err] - pr| ate -acid anhydr| de or

aci d chll®r Celestdary! alfnb:
1,4 - dien “11“‘1 ffﬂ?@geﬁﬂ’:e of ‘a sk

3,20 - dio opyl alcohol 65"7
claim 15 Methyl p-hydroxy benzoate

- 16[errp DISUMHmﬂt heto eqﬁe

met hyl pr egn %]:H;Lﬁ(eg’ alf

sol vent .. alcoh dilution” and rmsmg purpos%
fluoro - 11

hyd ;ggfy:f T e

chlori de opsdme nmme methyl parahydroxy benzoate stearate, pr

9.[err] -

35

Active ingredient

tnbol B.P.C. 065'/,, w/v

My 1ogether the Ti$hbritd]l waxp disthgl e:as ie Ivmefred'ass nhecina% nhrotikﬁ aj No. ng; T
t.is

-and ‘remaining glycerin to
°C to the aqueous phase at .

stir slowly Add the well ‘mixed steroid sus-

pension slowly to the lotlon base and stxr ©
.obtain a- homogeneous mix.

ExamPLE (h)
- .0.05% w/v
Tween (Registered Trade Mark) A
-80 - (Polyoxyethylene sor--

... bitan mono-oleate 0.019% w/v
Carbopol = (Registered - Trade . = .
» . Mark) 934 (carboxy vingl =
: polymers . 0.3% w/fv
Dlethanolamme . 0.5% w/v
S * (approx.)
.stulled water  to produce - 100 vols.

Ball-mill the steroid with a litdle - water
and the Tweén 80 as in . Example (a).
Disperse. the- Carbopol 934 in the available
water by vortex stirring. - Add the diethanol-
amine - slowly ‘with stirring ‘until the clear
thickened mix has a pH of. 7.0. Incorporate

‘the. steroid _slurry into the Iotion base and

- mlx well

55

EXAMPLE (1)
Aerosol Spmy Lotion

Active ingredient gmlcroﬁne) 2.5 mgm.
~ *Lanbritol wax is. a non-ionic wax - for

~ stabilizing emulsions consisting of a ‘mixture

of fatty alcohols with polyethylene glycol
cthers of fatty alcohols sold by: Ronsheml
Moore of London, W.C.1, England SR

%7’h¢,§0|

v/v_ Lactose
015 w/v3 Acdcld err] -

rMazdesmt stepmgtet he

'mouth .

‘Retention Enema -

ﬂv@%ég;&
Acetoxy - 9203

B s NE S

hridfate GRIHh!

e ¢ and
Pa::d t’ll.;é jes

mesh- BS

rough 4 0.,
:the megnesium

0 s

manner on 7/32.inch diameter punches, to

give a' pellet that wﬂl dissolve slowly in the
' EXAMPLE (k)

Active ingredient -

(microfine) '. o.ooos';%'- w'/v

Tween 80 0.05% = w/fv
‘Ethano} . 0.015%' w/fv
"Methyl p-hydroxy i benzoate ~ 0.08%  w/v
Propyl p-hydroxy benzoate 0.02% w/v
Distilled- water = " to - 100 vols.

Heat the available water to 95°C, add ‘the
methyl and propyl p-hydroxy. benzoates and

MPLHGI err] - methyl pregna

{erof o)cesssgm Q.Eal'iaed |n

- fluoro

c?ﬁgsﬁcmnsﬁl roxyI ic

eor] -

: oughola Q. (D@W|85xy -
f langostio unulﬂ&ﬁfoomct ] Cool to 657G, Aﬁdprmles.‘s awe chamm i ncwzmmle of

30 the oily mix at
.65°C and allow to cool while stinred rapidly
until the emulsion gels at 40—45°C, thereafter

95

-100

‘stir to dissolve. Cool the vehlcle to room tem-

perature, . Disperse the steroid in the ‘éthaniol .

and’ add ‘to the Tween 80; warm the
mixture to 50°C and stir until the steroid is in
solation. Add ‘the steroid soldtion to- the

vehicle, stirring vigorously to avoid precipita-

105 -

tion, and make up to volume with water if

required. ~ Distribute the enema into plastic

bags e.g. P.V.C, bags for self—admmxstratmn of

into- other contam&ts su1table for use

16

15

o ~ ExamrrLE (1)
EyeDro'ps C e
Active mgn'edlent - 0025%: wfv
Tween . 80 : 25 wiv
Ethanol: - ' - 0.75%: w/v
Benzalkoamm chlonde '-_ S 0029wy
' o - 0.25% vy
. s .. 0.60% w/fv -
Water for m;ectlon' T te 100 vols



met hyl pregna - 1,4 - diene - 3,11,20 - trione. <clains 16 to 18 in which

the strong acid 05 - 50 6, I 7[err] - Butyryloxy -9[err]
- fluoro g 11[err]J'- tatalyst is perchloric acid, [err]-tol uene sul phonic
hydroxy - 16[err] -¢ Methyl pregna -1,4 - diene - acid or a strongly acidic
i * 318,751 di one, (7
cation exch?ﬁge 18 _ e T
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sterile B et 05% “'w y weight of said compoun

ral gl ass Alssheld5%p the formo.o a vy®t | Q. AReMbskon L GiiSed SUfiim 10
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ST Al el
A conposi tT'Eea¥Fae] i ned i n ei rvolsf  13. Actompesitiongs @Blin®dtin any of 75
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benzoat e eroid sol Vi Sl GONpbrRgcss for theppreperarion ofy
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solution free from partiulapomattey throughoint ai ni ng fr om 0. OT 1% by
\b/\ginféﬁ?t 312 St e prdydstribute dnto smal, 0 7096w/ v s conmpound,
Di'stilled water to ’ 100 vol s. T13. A conposicbi on as cl ai med
in. 75 WHAT WE CLAIM IS: — ,
! n .;any of 35 1. Compounds of the general formula

is acylated to introduce the appropriate 85

RCOO-radical at the 17-position, and, where

it is desired to produce a compound as claimed

in either of claims 3 or 5, the 118-hydroxy

group is oxidised to a keto group before or

after the acylation, said compound of formula 90

Il in this case having the methyl group at

. . . . position 16 in the B-configuration.

in which X is a hydroxyl group in the 8-con- 16. A process as claimed in claim 15 in
figuration, and R is an alkyl group containing  which the acylation is effected by reacting the _
up to three carbon atoms, parent 17-hydroxy compound with the appro- 95

40 2. 17« - Acetoxy - 9a - fluoro - 118 - priate acid anhydride or acid chloride in the i
hydroxy - 168 - methylpregna - 1,4 - diene - presence of a strong acid catalyst.

3,20 - dione. 17. A process as claimed in claim 15 in
3. 17a - Acetoxy - 9a - fluoro - 168 - which the reaction is carried out in the pre-
methylpregna - 1,4 - diene - 3,11,20 - trione. sence of a non-hydroxylic solvent. 100
45 4. 17« - Propionyloxy - 9« - fluoro - 118 - 18. A process as claimed in claim 17 in
hydroxy.- 168 - methylpregna - 1,4 - diene - which the solvent is chloroform, methylene
3,20 - dione. . chloride or benzene.
5. 17 - Propionyloxy - 9« - fluoro - 168 - 19. A process as claimed in any one of

methylpregna - 1,4 - diene - 3,11,20 - trione. claims 16 to 18 in which the strong acid 105
; 50 6. 17« - Butyryloxy - 9« - fluoro - 118 - catalyst is perchloric acid, p-toluene sulphonic
hydroxy - 168 - methylpregna - 1,4 - diene - acid or a strongly acidic cation exchange
3,20 - dione, resin,
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bens in the distilled water
25 and allow the solution to cool. Disperse the 14. Pharmaceuti cal
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éﬁﬁﬁﬁ@ obtain a clear solution. Filter the which a compound of the general formula
e

from particulate matter through a
sintered glass filter and distribute into small,
well filled containers.

WHAT WE CLAIM IS: —
1. Compounds of the general formula

in which X is a hydroxyl group in the S-con-
figuration, and R is an alkyl group containing
up to three carbon atoms,

2, 17a - Acetoxy - 9a - fluoro - 118 -
hydroxy ~ 168 - methylpregna - 1,4 - diene -
3,20 - dione,

3. 17a - Acetoxy - 9a - fluoro - 168 -
methylpregna - 1,4 - diene - 3,11,20 - trione,

4. 17a - Propionyloxy - 9« - fluoro - 118 - .

hydroxy - 168 - methylpregna - 1,4 - diene -
3,20 - dione. :
5. 17« - Propionyloxy - 9 - fluoro - 168 -
methylpregna - 1,4 - diene - 3,11,20 . trione.
6. 17 - Butyryloxy - 9« - fluoro - 118 -

hydroxy - 168 - methylpregna - 1,4 - diene -

3,20 - dione,

is acylated to introduce the appropriate
RCOO-radical at the 17-position, and, where
it is desired to produce a compound as claimed
in either of claims 3 or 5, the 118-hydroxy
group is oxidised to a keto group before or
after the acylation, said compound of formula
II in this case baving the methyl group at

-position 16 in the S-configuration,

16. A process as claimed in claim 15 in
which the acylation is effected by reacting the
parent 17-hydroxy compound with the appro-
priate acid anhydride or acid chloride in the
presence of a strong acid catalyst,

17. A process as claimed in claim 15 in
which the reaction is carried out in the pre-
sence of a non-hydroxylic solvent.

18. A process as claimed in claim 17 in
which the solvent is chloroform, methylene

- chloride or benzene.

19. A process as claimed in any one of
claims 16 to 18 in which the strong acid
catalyst is perchloric acid, p-toluene sulphonic
acid or a strongly acidic cation exchange

. SS
e
met hyl pregna -

100
80
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