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(57) Abrége/Abstract:

Process for preparing the compound 11B-21-dihydroxy- 2'-methyl-5'8H-pregna-1,4-dieno[17,16-d-J-oxazoline-3,20-dione of
formula (1), which comprises adsorbing said compound, contained into an agueous solution resulting from fermentation broths or
process streams, on an adsorbent polymeric resin having a styrenic or acrylic matrix and subsequently desorbing the said
compound by eluting the resin with a suitable mixture of water with a water-miscible organic solvent. (See formula |)
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ABSTRACT
Procesg for preparing the compound 118-21-dihydroxy-
2’-methy1—5'BH~pregna-1,4-dieno[17,16-d—]-oxazoline-3,20—d10né
of formula (I), which compriseé adsorbing.said compound,
contained into an aqueous solution resulting from fermentation

broths or process streams, on an adsorbent polymeric resin
having a styrenic or acrylic matrix and subsequently desorbilng

the said compound by eluting the resin with a sultable mixture

of water with a water-miscible organic solvent.
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H
PROCESS FOR THE PURIFICATION OF 118-2-DIHYDROXY-2'-METHVYL-

5'BH-PREGNA-1,4-DIENO[17,16-D]OXAZOLE-3, 20-DIONE

The present invention refers to a new process for
the purification of the compound 11B8-21-dihydroxXy-2’-methyl-

5'BH-pregna-1,4-dieno[17,16-d-]oxazollne-3,20-dione of formula

I:

O

The above compound is related to deflazacort (INN -
International Nonproprietary Name), 1n that the acetate moiety
on the C-21 of deflazacort is substituted by a hydroxy molety.

Def lazacort is a compound employed 1in therapy since
some years as a calcium-sparing glucocorticoid agent.

These compounds belong to the more general class of
pregneno-oxazolines, for which anti-inflammatory,
glucocorticoid and hormone-1like pharmacological actilvities are
reported. Examples of compounds of the above class are ‘
disclosed in US 3413286 and US 4440764.

The preparation of the compound of formula I 1s
disclosed in EP-B-322630, wherein sald compound 1is referred o
as 11B8-21-dihydroxy-2’'-methyl-5’'pgH-pregna-1,4-dieno(17,16-d-]

oxazollne-~3, 20~-dione.
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According to the fermentation process disclosed 1n the
above cited EP-B-322630, 2'-methyl-4-pregnen-21-ol-
17a,l6a-d-]oxazolinyl-3,20-dione or z -methyl-4-pregnen-

21-acetyloxy-[{17a,l6a-d-]Joxazolinyl-2,20-dione 1s contacted

with a sequentially growing mixed culture of a Curvularia

strain and an Arthrocacter strain. More 1n partlicular,
according tc a preferred embodimant, the above compound 1s
sdded to a growing culture of C. lunata NRRL 22380 1 a
suitable fermentation medium after 1Z2-2Z4 hours Irrom
‘noculum, and. after 48-72 hours from inoculum, a growing
~ulture of A. simplex ATCC 6946 of 18-26 hours 1s added to
-he mixture and further cultivacted for 40-55 hours; the
fermentation .s carried out under submerged conditions,
—emperature is kept between 27°C and 3Z°C and pH between ¢
and 8: the fermentation product of formu.a I s then
~ecovered by extracting the fermentation broth with an
organic solvent (e.g. chloroform), concentrating the
organic extracts and precipitating the compound by adding a

non-solvent (e.g. petroleum ether).

As the concentration of the compound of formula I 1in
~he fermentat.on broth is very low, high amounts of
organic solvent are necessary for completely extracting
the compound. The use of high amounts of organic
solvents, in particular halogenated solvents, may give
rise to some problems, with respect to the safety,

industrial hygiene and enviroment protection.

It has now been found that the compound of formula I
can be conveniently recovered from an agueous solutlon
resulting from fermentation broths or process streams, by
adsorbing the compound contalned .n sald agueous solution
on an adsorbert polymeric resiln nhaving a styrenic or

acrylic matrix and subseqguently desorbing the said compound
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by eluting the resin with a suitable mixture of water with
a water-miscible organic solvent.
Typical agqueous solutions cortaining the compound of

formula I accompained by undesired products are the
filtered fermentation broths from the suitable mycelia,
sptionally -ogether with the agueous wasnings oi sald
myvcelia, or partially purified process streams. Examples of
-he undesired accompayning products z=zre colored Impuritiles,
side-products, unhexausted starting —aterials, salts and
vater soluble components of the fermsntation media.

In particualar, the purification rrocess 0f the present
invention may conveniently be apglied for recovering the
~ompound of formula I from the filter=d fermentation broth

rbtained from the fermentation process disclosed 1in

EP-B-322630.

Suitable resins for the present ruarification process
will have an average particle size oI abcut 20-50 mesh and

the following average physical characteristics:

Porosity volume: about 30%-75%;
Surtace Area: about 140-800 m?ﬂ;;
Skeletal Density: about 1.06-1.10 g ml (styrenic resins)

about 1.20-1.26 g ml (acrylic resins);

Average pore diameter: about 20-10Z A.

Examples of adsorbent styrenic based polymeric resins
suitable for the above recovering prccess are the
commercially available resins such as Kastel® S/112 (Dow
Chemical), Amberlite® XaD/2, XAD/4 ox XAD/1l6 (Rohm &
Haas), or the like. Examples of adsoxroent acrylic based
volymeric res.ns suitable for the akzve recovering |

process are the commercially availab.e resins such as
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Kas-2l® $/221 or S/223 (Dow Chemical), Amberlite® XaD/7
s XAD/8 (Rohm & Haas), and the like.

In general, for the process c¢f the present invention,
5 the acryvlic based polymeric resins are preferably employed,
r-icularly preferred being those having a particle sizcs
£ =zhbout 20-52 mesh and the following average phnysical

characteristics:
Porosity volume: about 30%-60%;

10 SurZace Area: about 350-550 m*/g;
Ske_=tal Density: about 1.24-1.25 g/ml;
Average pore Diameter: about 20-80 A.

Examples of adsorbent acrylic based polymeric resins
with the above characteristics which may be suitably

15 emp_oved are -he previously mentioned Kastel® S/221 and

Amperlite® XaD/7.

Particularly preferred for the present purification

prccess 1s an acrylic based polymeric resins having a

20 parcicle size of about 20-50 mesh and the following average

physical characteristics:
Porosity volume: about 30%-60%;

Surface Area: about 350-550 m‘/g;

Ske’etal Dens:ty: about 1.25 g/ml;

25 Average pore Diameter: about 20--40 A.

For instance, the commercially available resin Kastel®

S/221 may sultably be employed.

Suitable eluting mixtures are mixtures from 0% tc 8(%
30 c¢f water with a water miscible organic so.vent such as

lowr=x ketones (e.g. acetone, ethyvlmethvyl.ketone); lower
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alcohols (e.c¢. methanol, ethanol, propancl, butanol); and

the like.
Preferakly, mixtures from 1(% to 50% of water with one

of the above organic solvents are employed, particularly
5 preferred being a mixture containing about 30% of water.

Lcetone 1is trne preferrd solvent.

Wwhen the process of the present invention 1s employed
for the purification of the compcund of formula I obtailned
10 according to the fermentation prccess as described 1n EP-B-

322630, the following general prccedure may conveniently be

applieaq.

When the said fermentatlon process i1 completed, the
fermentation mass 1is first filtered according to the known
15 techniques. The mycelial cake is repeatedly washed with
water and the washings are then combined with the filtered
broth. Alternatively, the mycelium can be washed with an
organic solvent selected from those previously listed, in
order to recover the activity contained thereiln; 1n this
20 case, the washings are combined with the filtered broth

only after having removed the solvent, e.g. by stripping

under wvacuum.
The filtered broth combined with the washings i1s then

applied on the top ¢f a column ccntaining the adsorbing

25 resin; in general, the eluted solution contains only traces
of product. The resin is then washed with water for
eliminating salts and other water-soluble impurities (as
above, also this washing water will generally contain only
traces of the product).

30 The compound of formula I 1s then desorbed from the
resin, by eluting with a mixture >f water and an organic
solvent as above defined, preferanly a mixture 30,70
vater/acectone. The eluate 1s concantrated and the product

is recovered by filtration. With this procedure the major
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amount of product 1s recovered from the filtersd brotn; as
a general 1ndication, more than 92% of the totzl amount of
the desired compound initially applied on the column :Is
recovered with this first elution.

The remaining amount can be recovered by repeating the

from the firs: elution and the washings with water. The

~otal recoverys vield i1s about 96%.

For better 1llustrating the invention., the following

examples are given.

Example 1 Seguential growth of C. lunata and 'A. simplex

el 0 aampniEVe 00 EAggeeaasmssssssnayriiEmmre sk 0SSl 0 GSAEE—

I) Slant Media

Sabouraud med.um (for C. lunata)

Antibiotic Agar No. 1 (for A. simplex)
II) Vegetative and pre-culture media

a) for C. lunata

Soybean meal 13 g/l
KH, POy 5 g/l
Dextrose 10 g/1
Peptone 5 g/l

pH adjusted tc 6.5-7.5 before autoclaving:
b) for A. simplex

Dextrose 1.0 g/l
Soybean meal 5.0 g/l
Peptone 5.0 g/l
Basamin Busch 3.0 g/l
KH-POy 5.0 g/l
NaCl 5.0 g/l
Silicone C.1 ml/1l

pH adjusted to 6.5-7.5 before autoclaving.
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III) Fermentation media

A fermentation medium having the same composition of

the pre-culture medium for C. lunata reported above.

Ay

TV) Fermentatleon procedure

The slants are usaed to separately ~noculats 500 ml
flasks which are cu_tured at apout 28°C IZor arcut 12-24 =
(C. lunata) cr 18-36 h (A. simplex) in the presence oif 100

ml of the vegetative media indicated above. These 1nocula

are used in the procedure described below:

Aligquots (about 1 to 5%) of the culture of C. lunata
obtained above are transferred in a 8 liter fermentor
contalining the above reported fermentation medium and
cultivated for about 24 h at 29-32°C.

Then 4 g of 2'-methyl-4-pregnen-21-ol-(17a,l1l6a-d]-
oxazolinyl-3,20-dione are added and the fermentation 1is
continued until about 36-72 h from the 1inoculum.

Afterwards, the 18-36 h culture of A. simplex 1s added
thereto and the fermentation .s continued for further 40-55
h.

The reaction course 1s monitored as known 1n the art by
TLC or preferably HPLC by following the disappearance of
the starting material and/or appearance ¢I the final

product. As a further control, the appearance disappearance

of intermediates can also be followed. HPLC conversion

vield: 70-75%.

Example 2 Recovery of the compound of formula I
After 40-55 h from the addition of A. simplex, the

transformation can be generally consilidered as completed and
the fermentation mass can be worked up to 1soiate the

desired compound of formula I.
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The pH of the fermentation mass is adjusted at about 3-
4 with H,S0, and the mixture is separated by filtration
using filter aid; the filtered mycelium is then repeatedly
washed with acidified water (3<pH<4). The filtered broth
and the washings are combined, obtaining 11 1 of a mixtu‘re
containing the compound of formula I, with a title of 270
ppn (determined by HPLC on silié:a gel; quui'r;n Spherisorb"

- 3Hm, 100x4,6 mm; flow rate 1.3 ml/min, mobile phase 0.0025M
NaH,PO,:CH;CN 7:3, UV Detector at 254 nm). The above mixture
is théﬁ é.ppliéd ét"room temperature on the top of a
chromatographic column (6x11 Cm) containing about 300 ml of
an agueous-swollen acryl'i'c based polymeric resins (Kastel®
S/221, Dow Chemical), at a flow rate of about 300 ml/h. The

,

eluted broth (mother liquors), which contains less than 2

ppm of activity, is collected separately. ‘
The resin is then washed with 600 ml of demineralized

watexr for remoifing salts and other water-solubile
impurities. Also in this case the eluate (washings), which

contains less than 2 ppm of activity, 1s collected

separately. |
- The product is then desorbed from the resin by eluting

with a mixture 70/30 of aéetone(water at a flow rate of
aboﬁt 150 ml?h; collecting about 200 ml of" eluate. a
The eluate is concentrated under vacuum at a volume of
“about 100 ml, while product precip_itateé. o |
‘ Thé 'sus'pension is ’cooledto about 5°C and after 2 hours
the precipitate 1s collected by' filtration and washed with
cold water. After drying under vacuum at 50°C, 2.8 g of the
- compound of formula I are obtained (title 98%). ’

Mothér liquors and washings are combined and after
diltiting with water. (about 1-2 volume with respect to the
voiume of m‘othe.f liquors) are applied on the top of a
column (2x13 cm) containing 40 ml of the above swollen

resin at- a flow rate of about 40 ml/h.
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After washing the resin with 80 ml cI water, the
product is desorbed by eluting with a mixture 70/30 of
acetone/water at a flow rate of ebout 20 ml/h. Upon
concentratior. under vacuum, cooling, filtration, washing
with cold water and drving, further 0.14 g of the compound
of formula I ars obtained.

The total rzcovery yield fror tne fermentation mixture

is typically azsut £6%.

By repeating the procedure outlined in Examples 1 and
2, but using 2'-methyl-4-pregnen-2l-acetyloxy-[1l7a,léa-d]-
oxazolinyl-3,2.-dione instead of 2'-methyl-4-pregnen-21-ol-
[17a,l6a-d]-oxazolinyl-3,20-dione, the compound of formula

I is obtained siubstantially with the same yields.
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CLAIMS:
1. A process for the purification of the compound

118-21-dihydroxy-2'-methyl-5'fH-pregna-1,4-dieno{17,16-d] -

oxazoline-3,20-dione of formula I:

which comprises adsorbing sailid compound, contained 1n an
agueous solution resulting from a fermentation broth oxr
process stream, on an aqueous swollen adsorbent polymeric
resin having a styrenic or acrylic matrix and subsequently

desorbing said compound by eluting the resin with a suitable

mixture of water and a water-miscible organic solvent.

2. The process according to claim 1, wherein the
fermentation broth containing the compound of formula I 1s
that obtained from the fermentation process for obtaining
said compound, which comprises contacting 2'-methyl-4-
pregnen-21-o0l-{17a,l1l6a-d-]oxazolinyl-3,20-dione or 2'-
methyl-4-pregnen-21-acetyloxy-[17a,1l6a-d-]oxazolinyl-3,20-
dioine with a sequentially growing mixed culture of a

Curvularia strain and a Arthrobacter strain.

3. The process according to claim 1 or 2, whereiln the

eluting mixture contains about 30% water.

4. The process according to claim 1 or 2, wherein:
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a) the fermentation broth is first filtered, the mycelial
cake 1s repeatedly washed with water and the washings are

then combined with the filtered broth;

b) the filtered broth combined with the washings is then
applied on the top of a column containing the agqueous-

swollen adsorbing resin;
b!') the resin 1s washed with water;

c) the compound of formula I i1s desorbed from the resin by

eluting with a mixture 30/70 watexr/acetone; and

d) the eluate is concentrated and the compound of formula I

is recovered by filtration.

5. The process according to claim 4 wherein the
purification procedure is repeated on the combined mother
liguors and the washings obtained from the elution according

to steps b and b'.

6 . The process according to any one of claims 1 to 5,
wherein the agueous swollen adsorbent polymeric resin 1s a
polymeric resin having a styrenic or acrylic matrix having a
particle size of about 20-50 mesh and with the following

average physical characteristics:
porosity volume: about 30%-75%;
surface area: about 140-800 m®/g;

skeletal density: about 1.06-1.10 g/ml for
styrenic resins, about 1.20-1.26 g/ml for acrylic resins;

and

average pore diameter: about 20-100 A.
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7 . The process according to claim 6, wherein the
aqueous swollen adsorbent polymeric resin is an acrylic
based polymeric resin having a particle size of about 20-50

mesh and the following average physical characteristics:

o\P

.
!

porosity volume: about 30%-60
surface area: about 350-550 m®/g;

skeletal density: about 1.24-1.25 g/ml; and
average pore diameter: about 20-80 A.

8 . The process according to claim 7, wherein the
agqueous swollen adsorbent polymeric resin is an acrylic
based polymeric resin having a particle size of about 20-50

mesh and the following average physical characteristics:
porosity volume: about 30%-60%;
surface area: about 350-550 m°/g;
skeletal density: about 1.25 g/ml; and
average pore diameter: about 20-40 A.

9. The process according to claim 1, 2, or 3, wherein

the water miscible organic solvent i1s a lower ketone or a

lower alcohol.

10. The process according to claim 9, wherein the

organic solvent 1s acetone.

SMART & BIGGAR
OTTAWA, CANADA

PATENT AGENTS
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