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DESCRIPTION

[0001] The present invention relates to an improved process for the preparation and
purification of Tiacumicin B. Specifically, the invention relates to a purification of Tiacumicin B
from a dried fermentation broth, followed by extraction and chromatography techniques. The
process according to the invention is simpler than the processes according to the prior art, and
can easily be used on a large scale for commercial production.

[0002] Tiacumicin B can be produced as disclosed in US4918174 or WO2004014295.

Summary of the invention

[0003] The present invention concerns a process for preparing Tiacumicin B comprising the
steps of drying a fermentation broth prior to extraction with methanol.

[0004] In particular, the present invention provides a process for the preparation of Tiacumicin
B comprising the steps of:

1. a) fermentation of a Tiacumicin B producing strain;
2. b) drying the fermentation broth;
3. C) extraction of the dried material with methanol

wherein the strain of step a) i1s selected from the group consisting of Dactylosporangium and
Actinoplanes.

[0005] The drying step b) according to the present invention may be performed by spray
drying or freeze drying.

[0006] The solvent used according to the present method is methanol.

[0007] The ratio between solvent volume to dried fermentation broth mass according to the
present method may be 1-6 ml/g. According to one embodiment of the present invention, the
ratio between solvent volume to dried fermentation broth mass is 2-4 ml/g.

[0008] According to the present invention, the Tiacumicin B producing strain to be used in the

fermentation step Is selected from the group consisting of Dactylosporangium and
Actinoplanes.

[0009] The various aspects and more of the present invention, including various embodiments,
will be described In further detail, with reference to the detailed description, examples and
appended drawings.

Figures:
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[0010]

Figure 1 shows the extraction efficiency at different solvent concentration of a spray dried
fermentate.

Figure 2 shows the extraction yield at different methanol concentration of a spray dried
fermentate.

Figure 3 shows the yield when extracting a spray dried fermentate at different volumes of 75%
v/iv aqueous methanol.

Detailed description:

[0011] According to the present invention, any Tiacumicin B producing bacterial strain selected
from the group consisting of Dactylosporangium and Actinoplanes may be used to provide the
fermentation broth according to the present Iinvention. According to one embodiment,

Tiacumicin B can be produced by fermentation of Dactylosporangium aurantiacum subspecies
hamdenensis NRRL 18085 or Actinoplanes deccanensis ATCC 21983.

[0012] The fermentation broth 1s the liquid nutrient medium comprising the bacterial biomass
and the Tiacumicin compounds.

[0013] The drying of the fermentation broth can be performed by freeze drying. A preferred
freeze drying process includes reducing the temperature to -40°C and the pressure to 200
mTorr, then performing a primary drying at a temperature in the range -5°C to 5°C and
thereafter secondary drying at a temperature of about 20°C.

[0014] The preferred drying process for the fermentation broth according to the present
Invention Is spray drying. Despite the high temperature in the spray drying process, Tiacumicin
B can be recovered in high yield.

[0015] A preferred spray drying process includes an in-let temperature of 180-220 °C and an
out-let temperature of 80-100 °C. The drying i1s performed to achieve a water content of
0%-12% w/w, more preferred is a water content of less than 10% w/w;, e.g. 2%-8% w/w.

[0016] The dried fermentation broth is extracted with methanol.

[0017] The preferred pH during extraction is about 5-7, preferably 6-7, more preferably 7. The
preferred temperature during extraction is 20-25°C.
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[0018] The methanol concentration In the extraction solution is subsequently adjusted by
evaporation or dilution to a concentration suitable for binding of tlacumicin B on an adsorption
resin, e.g. 50% methanol in water. After binding on an adsorption resin, the resin Is washed
with an aqueous solvent solution to remove unbound impurities, e.g. 50% organic solvent. The
bound tlacumicin B can be eluted with a solvent comprising 60-100% organic solvent and 0-40
v/iv water.

Experimental data:

Example 1

[0019] Dactylosporangium aurantiacum subspecies hamdenensis NRRL 18085 fermentate
was spray dried directly using a Niro Mobile Minor spray dryer with a 2-fluid nozzle. The air
pressure was 1.2 bar. Inlet-temperature was ca. 200°C and outlet temperature was 90-92°C.
The feeding rate was 0.5-1.0 liters per hour.

[0020] The spray dried powder was divided Into eight Sml volumetric flasks with ca. 1 g In
each. Solvent was then added up to the 5ml mark. Different solvents were used: ethanol,
methanol, isopropanol, n-propanol, acetonitrile, acetone, dimethyl sulfoxide, water. The flasks
were shaken In an overhead stirrer for one hour. The slurry was withdrawn and centrifuged.
The resulting supernatant was analyzed by HPLC. DMSO was the most efficient solvent in the
extraction. However, DMSO is not suitable for production scale due to e.g. high boiling point.
surprisingly, methanol gave highest yield of the other solvents. The yield was 50-100 % higher
compared to ethanol, iIsopropanol, n-propanol, acetonitrile and acetone.

Example 2

[0021] Spray dried Daclylosporangium aurantiacum subspecies hamdenensis NRRL 18085
fermentate was extracted with different solvents and different solvent/water compositions.
Ethanol, methanol, isopropanol and acetone were used with concentrations of 100%, 75%,
50% and 25% In water. Five times the weight of the dry fermentate was used in volume (i.e.
200 mg powder pr. ml solution). The slurries were shaken in an overhead shaker for four
hours. The slurry was centrifuged, and the supernatant was analyzed by HPLC. The results
are shown In figure 1.

Example 3

[0022] Spray dried Dactylosporangium aurantiacum subspecies hamdenensis NRRL 18085
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fermentate was extracted with methanol of different concentrations in water. 1 g fermentate
was transferred to a Sml measuring flask, and methanol/water solution was added to the mark.
Concentrations of 65%, 70%, 75%, 80% and 85% methanol in purified water (RO) were tested.
The slurries were shaken in an overhead shaker for 1.5 hours. The slurries were centrifuged,
and the supernatants were analyzed by HPLC. The dry weights of the supernatants were also
determined.

[0023] The results are shown In figure 2.

[0024] There was a peak In the extraction yield at 75-80% methanol. The dry weight
decreased with Iincreasing methanol concentration. The HPLC purity remained the same with
all methanol concentrations.

Example 4

[0025] Spray dried Dactylosporangium aurantiacum subspecies hamdenensis NRRL 18085
fermentatewas extracted with different volumes of 75% methanol/water. 1 g of fermentate was
added 2, 3, 4, 5, and 10 ml 75% methanol in different tubes. The slurries were shaken In an

overhead shaker for 1.5 hours. The slurries were centrifuged, and the supernatants were
analyzed by HPLC.

[0026] The results are shown In figure 3. The yield was similar for all volumes.

Example 3

[0027] Spray dried Dactylosporangium aurantiacum subspecies hamdenensis NRRL 18085
fermentatewas extracted with 75% methanol/water (3 times the weight in volume) under
stirring for two hours. The slurry was centrifuged, and concentrated two times in a rotary
evaporator to give 50% methanol in the solution. The concentrate was loaded directly on a
HP20 resin packed in a column. The column was washed with 50% methanol and eluted with a
gradient from 50% to 100% methanol. The yield was 92%.

Example 6

[0028] The drying step of the present invention may be performed by freeze drying both In
small and large scale as shown In the below examples.

6.1 Small scale freeze drying
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[0029] 4 L Dactylosporangium aurantiacum subspecies hamdenensis NRRL 18085 fermentate
was poured into to steel trays (height of liquid 1.5-2.0 cm). The trays were mounted in a Virtis
Genesis 12ES freeze dryer and frozen to -40°C. After reaching the mentioned temperature
they were let standing for two hours. Then the condenser was cooled to ca -50°C and a
vacuum of 200 mTorr was established. The shelf temperature was adjusted to -5°C during 600
min. Then the shelf temperature was quickly adjusted to 0°C and kept for 1250 min. Another
quick adjustment of the shelf temperature to +5°C was performed, and the product was kept at
this temperature for 600 min. The secondary drying was performed by quick adjustment to
+20°C upon which the product was left for 1250 min at vacuum (200mTorr). Then the tanks
were removed from the freeze dryer and 179 g dry material was obtained.

6.2 Large scale freeze drying

[0030] Ca 110 L Dactylosporangium aurantiacum subspecies hamdenensis NRRL 18085
fermentate was poured into 48 steel trays (height of liquid 1.5-2.0 cm). The trays were placed
In two freeze dryers, and frozen to -20°C. After reaching the mentioned temperature, the
fermentate was left standing for a while. The condenser was cooled to ca -40°C. Then a
vacuum of ca 200 mTorr was established. The shelf temperature was adjusted to +40°C during
ca 44 hours. Then the trays were removed from the freeze dryer and 6.6 kg dry material was
obtained.

[0031] 400 g of freeze dried Dactylosporangium aurantiacum subspecies hamdenensis NRRL
18085 fermentate was added 2000 ml 80% v/v methanol-water and stirred for 1 hour. Then the
mixture was centrifuged at 4500rpm for 15min. The supernatant was decanted (volume of
1550 ml). The sediment was added 1400 ml 80 % v/v methanol-water. The mixture was left
over night and stirred for 1 hour the next day. Then it was centrifuged at 4500 rpom for 15min.
The supernatant was decanted (volume of 1380ml). Both supernatants were combined to a
total volume of 2930 ml. Total yield 79%.

[0032] The solution was then evaporated under reduced pressure on a 40°C water bath. The

final volume was 1220 ml comprising 40% water as measured by Karl Fisher titration. This
solution was loaded on a column packed with a HP20 resin.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant i1s for the reader's convenience only. It does not
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PATENTKRAYV

1. Fremgangsmade til fremstilling af Tiacumicin B, hvilken fremgangsmade omfatter

5  felgende trin:

a) fermentering af en Tiacumicin B-producerende stamme;
b) tarring af fermenteringsbouillonen;
C) ekstraktion af det torrede materiale med methanol,

hvor stammen fra trin a) udvalges fra gruppen bestaende af Dactylosporangium og

10  Actinoplanes.

2. Fremgangsmade ifolge krav 1, hvor bouillonen sprayterres eller frysetorres.
3. Fremgangsmade ifolge krav 1, hvor bouillonen spraytorres.
15
4. Fremgangsmade 1fglge krav 1, hvor bouillonen frysetorres.
5. Fremgangsmade 1folge et hvilket som helst af de foregaende krav, der endvidere omfatter

et kromatografitrin, der involverer pafyldning af ekstraktionsoplgsningen pa en sojle omfattende

20  hydrofob adsorberende harpiks, eventuelt vask for eluering.
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