CRYSTALLI NE FORMS OF DI METHOXY DOCETAXEL AND METHODS FOR PREPARI NG THE SAME
The present invention relates to crystalline forns of dinethoxy docet axel
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15 isnot crystallized and is not characterized.
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It was found that the acetone solvate of 4-acetoxy-2a-benzoyloxy-5B,20-
epoxy-1-hydroxy-73,103-dimethoxy-9-oxotax-11-en-13a-yl  (2R,3S)-3-tert-butoxy-
carbonylamino-2-hydroxy-3-phenylpropionate (called form A) was completely
determined and characterized according to the patent published under number

20 WO02005/028462.

The present invention relates to new crystalline forms, with the exclusion of

the acetonate form, the only one known to date.

According to the present invention, it has now been found that certain
anhydrous forms, certain ethanolic solvates or heterosolvates and hydrated forms have

25  been completely characterized from a physical and chemical structure point of view.

According to the invention, among the anhydrous forms of 4-acetoxy-2a-
benzoyloxy-58,20-epoxy-1-hydroxy-783,10p-dimethoxy-9-oxotax-11-en-13a-~yl
(2R,385)-3-tert-butoxycarbonylamino-2-hydroxy-3-phenylpropionate, five different
formms have been identified, among the ethanolic solvates or heterosolvates of

36 4-acetoxy-2a-benzoyloxy-5p,20-epoxy-1-hydroxy-7f,10B-dimethoxy-9-oxotax-
1l-en-13a-yl  (2R,3S)-3-tert-butoxycarbonylamino-2-hydroxy-3-phenylpropionate,
four different forms have been identified and among the hydrates of 4~acet0xy—2d—

benzoyloxy-58,20-epoxy-1-hydroxy-78,10B-dimethoxy-9-oxotax-11-en-13¢-yl



benzoyl oxy- 5f 3, 20- epoxy- 1- hydr oxy- 713, 1013- di et hoxy- 9- oxot ax- 11- en- 13a-y1
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15 and maintaining between 0 and 5% RH at ambient temperature. Its melting
point by DSC is approximately 146°C. The PXRD diagram of the anhydrous
form C exhibits characteristic lines located at 4.3, 6.8, 7.4, 8.7, 10.1, 11.1,
11.9, 12.3, 12.6 and 13.1 + 0.2 degrees 2-theta. It is, among the various
anhydrous forms, the least stable of all the forms described in the present

20 invention. In the presence of a relative humidity of greater than 5%, it changes
to a hydrated form.

- The anhydrous form D is obtained according to a first method by
crystallization of the form A in an oil (especially Miglyol), following by
rmsing with an alkane, for example heptane; the second preparation method

25 consists in leaving a solution of 4-acetoxy-2a-benzoyloxy-53,20-epoxy-1-
hydroxy-7(3,10p-dimethoxy-9-oxotax-11-en-13a-yl (2R,38)-3-tert-
butoxycarbonylamino-2-hydroxy-3-phenylpropionate in a mixture of
Polysorbate 80, pH 3.5, ethanol and water (preferably a 25/25/50 mixture) to
crystallize for approximately 48 hours. Its boiling point by DSC is

30 approximately 175°C (¢f. Figure 1) and is found to be the highest of all the
anhydrous forms isolated. The PXRD diagram of the anhydrous form D (cf.
Figure 2) exhibits characteristic lines located at 3.9, 7.7, 7.8, 7.9, 8.6, 9.7,
10.6, 10.8, 11.1 and 12.3 + 0.2 degrees 2-theta. The FTIR spectrum of the
anhydrous form D exhibits characteristic bands located at 979, 1072, 1096,

35 1249, 1488, 1716, 1747, 3436 + 1 cm™ (¢f. Figure 3). Among all the forms
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There are four crystalline forms identified in cthanolic solvate or
heterosolvate form:

- The ethanolate form B is obtained at ambient temperature by maintaining the

anhydrous form B in an ethanol-vapour-saturated environment. The PXRD

20 diagram of the ethanolate form B exhibits characteristic lines located at 7.3,
7.8,88,10.2,12.6,12.9,13.4,14.2,14.7 and 15.1 + 0.2 degrees 2-theta.

- The ethanolate form D is obtained at ambient temperature by maintaining the
anhydrous form D in an ethanol-vapour-saturated environment. The PXRD
diagram of the ethanolate form D (¢f. Figure 4) exhibits characteristic lines

25 located at 3.8, 7.5, 7.7, 8.4, 9.4, 10.3, 105, 11.1, 11.5 and 11.9 0.2 degrees
2-theta.

- The ethanolate form E is obtained at ambient temperature by maturation of the
acctonate form A in ethanol. The PXRD diagram of the ethanolate form E (cf,
Figure 5) exhibits characteristic lines located at 7.1, 8.1, 8.8, 10.2, 10.7, 12.5,
30 13.2,13.4, 13.9 and 14.2 + 0.2 degrees 2-theta.

- The ethanol/water heterosolvate form F is obtained by maintaining the form B
in a minimum amount of ethanol at reflux, slow cooling and isolation at
ambient temperature and ambient relative humidity. The PXRD diagram of

the ethanol/water heterosolvate form F exhibits characteristic lines located at



There are four crystalline forns identified in ethanolic solvate or

het erosol vate form The ethanolate formB is obtai ned at anbient
tenperature by maintaining the anhydrous formB in an

et hanol - vapour - saturated environnent. The PXRD 20di agram of the ethanol ate
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- The dihydrate form C is obtained at ambient temperature by maintaining the
10 anhydrous form C in an atmosphere contaihing at least 60% relative humidity.

The PXRD diagram of the dihydrate form C exhibits characteristic lines located at

4.2,69,75,8.4,9.9,109,11.7,12.3, 12.6 and 13.2 + 0.2 degrees 2-theta.

Other, nonethanolic, solvates of the form B were prepared, such as in

particular those obtained with the following solvents: dichloromethane, diisopropyl

15  ether, n-propanol, isopropémol, toluene, methyl isobutyl ketone, tetrahydrofuran,
dimethylformamide, ethyl acetate, ctc.

The present invention will be described more fully by means of the following

examples which should not be considered to limit the invention.

Experimental analysis conditions:
20
Differential Scanning Calorimetry (DSC):

The measurements were carried out on a T.A. Instruments DSC2010 thermal analyser.
The sample is subjected to temperature programming from 25°C to 225°C with a
25  heating rate of 5°C/min. The product is placed in a crimped aluminium capsule and
the amount of product analysed is between 2 and 5 mg. Constant nitrogen sweeping at

55 mL/min is used in the oven chamber.

30 Powder X-Ray Diffraction (PXRDY:




The nmonohydrated forns C are obtained at anbi ent tenperature by maintaining
the anhydrous form C in an atnosphere containing at |east 10%rel ative

hum dity. The PXRD di agram of the nonohydrate form C exhibits
characteristic lines |located at 4.3, 6.8, 7.4, 8.6, 10.1, 11.1, 11.9, 12.2,
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Experimental ~analysis conditions: 20 Differenti aF Scanning Calorinetry

(DSC): The YrRishuhimitesqaticringr Anclilaleaton detesior gomplktes| thgtdpmn'ﬂse B802010

t her mal le Is cted to te p. from
25C to 225?6%8@;1111%-%% %%F%gar?e{[ eb118 OWﬁisr‘%veeﬂlﬁg % (L;%et? #@%ﬁg&% in a
crinmped al ugduhitivpiieaBith @0 Rds00hRcadRyRt stop withatingt ofan@lysed is between 2
and 5 ng. Constant nitrogen sweeping at 55 nLinmn is used in the oven
chanber. 30 Powder X-Ray Diffraction (PXRD): 5 The anal yses were carried
-out on H) Panal ytical X Pert Pro diffractometer with a refl ecti on-node '
Br agg- Brent ano. f acusi.n gp -20% assenbly. The product analysed is
deposi ted aEJ§E¥§£ﬁLﬁ§&éﬂ—§gi£&ﬁL&Egﬁﬁ—%ﬁﬁgﬂe crystal. A copper anticathode
tube (45 kV/40 mA) supplies an incident radiation Cu Kcci = 1.5406 A). The
beam

The solid samples were analysed using a Nicolet Nexus spectrometer. The analysis is
carried out by attenuated total reflectance (ATR) using a Smart Orbit accessory from
15  the company Thermo (single reflection diamond crystal ATR accessory). The spectral
range swept is between 4000 and 400 cm™ with a resolution of 2 cm™ and an

accumulated scan number of 20.

Example 1

20 Two tests of dissolution of approximately 550mg of 4-acetoxy-2a-
benzoyloxy-58,20-epoxy-1-hydroxy-78,10p-dimethoxy-9-oxotax-11-en-13a-yl
(2R,35)-3-tert-butoxycarbonylamino-2-hydroxy-3-phenylpropionate in 14g of
Miglyol 812 Neutral oil, Sasol are carried out. Magnetic stirring is carried out at
500 rpm for 24 hours at ambient temperature.

25 After one week, the samples are vacuum-filtered and rinsed with heptane.
Each sample is analysed by PXRD for confirmation of the form obtained. After
filtration, between 300 and 350 mg of anhydrous form D are obtained.

Example 2

Approximately 3 g of 4-acetoxy-2a-benzoyloxy-5pB,20-epoxy-1-hydroxy-
30 7B,10B-dimethoxy-9-oxotax-11-en-13c-yl {2R,35)-3-tert-butoxycarbonylamino-



5is collimted using Sollers slits which inprove the parallelismand
variable slits which limt scattering. An X Cel erator detector conpletes

t he device. The diagramrecording characteristics are the foll ow ng:
-sweeping from2 to 30 degrees 20, counting time from 100 to 500 seconds per
step with a step of 0.017. 10 Fourier Transform InfraRed (FT1R)
spectrometry: The solid sanples were anal ysed using a Nicolet Nexus
spectronmeter. The analysis is carried out by attenuated total reflectance

(ATR) wusing rt bit accessory.frogm15 the co hermo, (si ngl e
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M glyol 812 Neutral oil, Sasdl are carried out. Magnetic stirring is
carried out at 500 rpmfaqr 24 hours at anbient tenperature. 25After one
week, the sanpl ed* &P’g‘pﬁr&t’!ﬁ‘h FaPilty siudy wadcHTAd Syt RetTFendin apssoneEsdmats anpl e

} _sI anal ysed fbyn BXR the anmgduggfgﬂﬁ il}.)fl‘fh@Eo%bgisﬁ)ﬁfdinmf RR Decﬂalyé‘égtc%ﬁieddout :
iltration, e and. i of. an rous for are obtai ned.,
scarpte 5 S13PhA I Y A et s o s PG S e Ry Ba e me Rk of 50
nmL et hanol o0 atB0FD forsoe madreh BB es thiel f3lldving 8&utk: of water are added to the
-previous m xture and the whole is honogeni zed. After storage for 48 hours

at anbi gpt tenpergiyrL, R a The anount
of crystallized praoduct p%%ég\%%ﬁe‘éﬁﬁma’%wﬁ{@gﬁi%ﬁﬁ. S agg%ex%%g?neel @0%2%,5 g.
form A and of the anhydrous form ]gbelng obtained.

- Form D: no change detected after maintaining at 40°C for one month.



A conparative stability study was carried out between the acetone solvate
form A and the anhydrous form D. The conparison of the PXRD anal yses
carried out on the A and D forns inmediately after production and after
havi ng mai ntained said forns at 40C for one nonth gives the foll ow ng
results: 10- Form A partial desolvation resulting in.a mxture of the
acetone solvate form A and of the anhydrpus faun B being obtained. - Form
D. no change detected after nmmintaining at 40C for one nonth. 7 CLAIM

1. - Crystall i@ﬁ,ﬁ@ﬁms of
4- acet oxy- 2a- bénzoytoxy- 513, 20- epoxy-| - hydroxy7P, 1 OP
- di net hoxy- 9- oxot ax-11-en-13 a-yl

(2R 3S9)-3-tert-bufox leam na2y Xy~ 3- phenyl ionate, with the
exception of the ébet 0 é@@ﬂ?é@%{s %‘I Q‘-y‘fgé‘mg%‘%e?@?ﬁ?‘ﬁggt%aep@%ﬁfhy roxy-
char act er i zéB,10f-dimgthoxn@yoxatax- Hintiyddows f or(@R,38-3-tert-butoxycarbonylamino-

4- acet oxy- 2 2% - dj et hoxy9- oxot ax- 1
4 acet oxy- 2o¢ AR O3 RGh P8 ROMY tod LU ¥ e FeciBhate Bt NOXY9- oxot ax

S)-3-tert-but oxycar bonyl am no- 2- hydr oxy- 3- phenyl pr opi onat e. 3. -
Anhydrous form B of. foafetesnydids Go RER#0Y) @YackiBed Gn SRR MNeylare aBlydrous

hydr oxy- 7f 3,1013- di t4hox - 9-2?;]9 ax-11- SB;%JQ?’&Xl ]

(2R, 35) - 3-t Loash xycé?’ct%)ﬁ‘yr TPFFOBLORY FPEXYH R ol Bibadimethoasr di ng

to d ai m 2, Selxataachlesd- Yad yby a(maiteatgjlﬁmwmfbbbjdhmnﬁ;-xh?draﬁyt-ggjh&?lc l i nes
| ocat-ed at ﬁro?)ion%tel’ 9.8, 10.4, 11.1, 12.7, 13.1, 14.3, 15.4 and 15.9 0.2
- degrees 2-tneta 4. - Anhydrous form C of

'4- acet oxy- 2a- benzqyl oxy; w0-BRAXYr 1s¢ 4L TRXNs )$R
| aceLoXy-ca hel a§¥11 %Jé%ft%ol?so_i%ﬁﬁ ¥ Lor Atnetid ﬂ%’enzgylb}}oggﬁo-epoxy-l-

3 a-y
(2R, 35) 18- t Brdropyt B )R Smethorefiaretax- Hyen B3aryB- pRRAA) frspituteryeathomdr di ng
to O ai m 2, agher2ay@bkyehhoiylpropidRateicastaan 18X 1kibi 3 | Aara6RALA08LL PSRIF | i nes
| ocated at 4. 3, 6. Smbz 4, 8.7, . Obﬂ., gygl). 1,d 117 9, 1ZI. é’; 12.6 arfd 13.1 0.2

“degrees 2-t lagram extiibi lg\%ﬁbgp%tﬁgs Fotufs pPefed at 7.3,'8.1,9.8,'10.4, 11.1, 12.7, 13.1,
4- acet oxy- 284.Belfzbdyhdky 9 50).2dempendrtheta. 20
hydr oxy- 733, 10P- di net hoxy- 9- oxot ax- 11- en- 13a-y1 -
(2R, 39) - 3-t er t - buf-oxy cAnlysingusarform- £- hyfd MeacyptolyZeebsnzpylopi-6pa0epaceor di ng
to C aim 2, pehetRet 80k 28He0YxRoR diagr adp_exhi bhtinag ehar ristic lines
| ocat ed at 3§d§ 3%%’ l% 8, e7.}(, 9&5&8&1@&@ IX 1@38%59%1§J%$§%§&%f¥)§nﬂb. 2
degrees 2-t #mmg-2-hydroxy-3-phenylpropionate according to Claim 2, characterized by a PXRD

diagram exhibiting characteristic lines located at 4.3, 6.8, 7.4, 8.7, 10.1, 11.1, 11.9,

12.3,12.6 and 13.1 + 0.2 degrees 2-theta.

5. — Anhydrous form D of 4-acetoxy-20-benzoyloxy-58,20-epoxy-1-

20 hydroxy-7pB,10p-dimethoxy-9-oxotax-11-en-13a-yl (2R,38)-3-tert-butoxycarbonyl-
amino-2-hydroxy-3-phenylpropionate according to Claim 2, characterized by a PXRD
diagram exhibiting characteristic lines located at 3.9, 7.7, 7.8, 7.9,8.6,9.7,10.6, 10.8,
11.1and 12.3£0.2 degrees 2-theta. |

6.— Anhydrous form E of 4-acetoxy-2a-benzoyloxy-5B,20-epoxy-1-

25  hydroxy-783,10B-dimethoxy-9-oxotax-11-en-13a-yl  (2R,3 S)-3-tert-butoxycarbonyl-

amino-2-hydroxy-3-phenylpropionate according to Claim 2, characterized by a PXRD

diagram exhibiting characteristic lines located at 7.1, 8.1, 8.9, 10.2, 10.8, 12.5, 12.7,
13.2,13.4 and 13.9 + 0.2 degrees 2-theta.

7. — Anhydrous form F of 4-acetoxy-2a-benzoyloxy-5p,20-epoxy-1-
30 hydroxy-7B,10B-dimethoxy-9-oxotax-11-en-130-yl (2R,38)-3-tert-butoxycarbonyl-
amino-2-hydroxy-3-phenylpropionate according to Claim 2, characterized by a PXRD



6. - Anhydrous form E of 4-acetoxy-2a-benzoyl oxy-5f 3, 20- epoxy-1- 25

hydr oxy- 713, 1013- di met hoxy- 9- oxot ax-11-en- 13a-y1l . .

(2R, 3S) - 3-tert-but oxycar bonyl am no- 2- hydr oxy- 3- phenyl pr opi onat e accordi ng
to Claim2, characterized by a PXRD di agram exhi biting characteristic |ines
| ocated at 7.1, 8.1, 8.9, 10.2, 10.8, 12.5, 12.7, 13.2, 13.4 and 13.9 0.2
degrees 2-theta. 7. - Anhydroug fom F of :

4- acet oxy- 2a- benzoyl oxy- 513, 20- epoxy-1- 30

hydr oxy- 7, 10f 3- di hoxy- 9- oxot ax- 11-en-13 a-y

()2/R, 3s¥-3-t§% -%tr%%@% TCE?HSHB?‘WWWE%@y%L%h’é%y?-E;r B drfat'€@2dd6k di ng
to Caim2, 1dRaiadtandilZéd: .Y dagleXRDBtheda.di agr am exhi biting characteristic
lines located at 4.4, 7.2, 8.2, 8.8, 9.6, 10.2, 10.9, 11.2, 12.1 and 12.3
0.2 degrees 2-theta. 8. - Forns according to Claiml1, characterized
in that they are & haffemsqccordgygl ipatliorl, wbereiogndds it thaf drgysarefethanolic

4- acet oxy- 28 RERZAYROXYsodate 2OHRPOX Y adet ~ﬁ(9—’6¥ﬁzogll7j)§%5%% ?Poxggélmdﬁ%xy-

-di nmet hoxy- 9-o0xat ax- 11-en-13 a-yl (2R_3S)-3-tert- Xy&ar Bon

2- hydr ox?YB%Bhﬁ)%sf?H}e Bﬁa?@tax-Yl-e -13g-y1. Bt @Rabl)a-rifitenysa

4- acet oxy- ac-eiraoyd-akshfto@Gn@&poxy- | - hydr oxy7 _

f 3, 10f 3- éi nmet hoxy- Q-gxot ax?l%lfien- 13 a-yl (2R, 3S)-3-tert-butoxycarbonyl am no-

2- hydr oxy- 3- phenyI9pF@ﬁia‘nnmtaefoaﬁd?‘)bﬂi—ﬁ@t&:@-:lﬁ-abrmoﬁloxyhgEmép?bﬁcyzl dgd&yw’ilo P)2(RD
. ey T . h _ A .

100,201 am oo Rt Al B L0 ) SRS g fainadiogy

~Et hanol at e £dpifre®Xyoi-phenylpropionate according to Claim 8, characterized by a PXRD

4- acet oxy- 2a@; TIRAVES = -7 R, 10f 3¢ dj 1t V% tax-11-

en-13a-y1 ( 3%%%, 5 B S R B e o

accordi ng t 3@ &Fma8d lerdr déweRtiesedtthija.a PXRD 15di agr am exhi bi ti ng

| st i . 7.5 7.7, 8.4, 9.4, 10.3, 10.5,
characteristic |1 '185 lo%ﬁ}ago ai%t t%rrg D of 4—acetoxy—2a-benzoyloxy—5S,ZO—epoxy—

1-hydroxy-7p,10B8-dimethoxy-9-oxotax-11-en-13a-yl (2R,3S)-3-tert-butoxycarbonyl-
amino-2-hydroxy-3-phenylpropionate according to Claim 8, characterized by a PXRD

15  diagram exhibiting characteristic lines located at 3.8, 7.5, 7.7, 8.4, 9.4, 10.3, 10.5,
11.1, 11.5 and 11.9 + 0.2 degrees 2-theta.

nylamino-

11. — Ethanolate form E of 4-acetoxy-2a-benzoyloxy-5B,20-cpoxy-
1-hydroxy-7(3,10B-dimethoxy-9-oxotax-11-en-13a-yl (2R,3S)-3-tert-butoxycarbonyl-
amino-2-hydroxy-3-phenylpropionate according to Claim 8, characterized by a PXRD

20  diagram exhibiting characteristic lines located at 7.1, 8.1, 8.8, 10.2, 10.7, 12.5, 13.2,
13.4,13.9 and 14.2 £ 0.2 degrees 2-theta.

12. — Ethanol/water heterosolvate form F of 4-acetoxy-2a-benzoyloxy-
5P,20-epoxy-1-hydroxy-7f,10B-dimethoxy-9-oxotax-11-en-13a-yl ~ (2R,3S)-3-tert-
butoxycarbonylamino-2-hydroxy-3-phenylpropionate  according to  Claim 8,

25  characterized by a PXRD diagram exhibiting characteristic lines located at 4.4, 7.2,
8.2,8.3,838,9.6,10.3,10.9, 11.2 and 12.2 + 0.2 degrees 2-theta.

13.— Forms according to Claim 1, characterized in that they are hydrate
forms  of 4-acetoxy-2a-benzoyloxy-58,20-epoxy-1-hydroxy-7p,10p-dimethoxy-
9-oxotax-11-en-13a-yl (2R,35)-3-tert-butoxycarbonylamino-2-hydroxy-3-phenyl-

30  propionate.

14.— Monohydrate form C of 4-acetoxy-2a-benzoyloxy-5p,20-epoxy-
1-hydroxy-7§,10p-dimethoxy-9-oxotax-11-en-13a-yl (2R,3 S)-3-tert-butoxycarbonyl-
amino-2-hydroxy-3-phenylpropionate according to Claim 13, characterized by a



11.1, 11.5 and 11.9 0.2 degrees 2-theta. 11. - Ethanolate form E of
4- acet oxy- 2a- benzoyl oxy- 50, 20- epoxyl - hydroxy-713, 1013 -di net hoxy- 9- ox
otax-11 -en-13 a-yl _

(2R, 3S)-3-tert-but oxycar bonyl am no- 2- hydroxy- 3- phenyl propi onat e accordi ng
to Caim8, characterized by a PXRD 20di agram exhi biting characteristic .
lines located at 7.1, 8.1, 8.8, 10.2, 1047, 12.5, 13.2, 13.4, 13.9 and 14.2
0.2 degrees 2-theta. - Et hanol /wat er heterosolvate formF of

12.
4- acet oxy- 23y zpyl oxy5 P. . 20-epoxy-].- hydroxy-713, 10
_di met hoxy- 3’-’%@@@%@%&-%&%%%%@% Eé‘ESHQF%?J w4376, 74,86, 10, 101,
but oxycar boriyl%ai 20126 hyd i ®8y+ B-2pdeeryek Arthgteonat eaccor di ngt oCl ai m 8,
25characterized by a PXRD di agram exhi biting characteristic |ines |ocated
at 4.4, 7.2, 8.2, 8.3, 8.8, 9.6, 10.3, 10.9, 11.2 and 12.2 0.2 degrees
2-theta. 13. - Forns according to Claim1, characterized in that
they are hydrate fléi nsofDiiydraisetfoxy- 2a- bénAogkioxy-28-Rnz@0cxpaF0-Epoxy-
- hydroxys7 Q,Hyddo-78li 5xy-9- -11-en-13¢- -3-tert- -
9-oxotax-11-é#il§%;J% g%?§%§¥§9i%P¥9%ﬁHé£§zg¥%%%§?%%§%%f%ﬁE@%ﬁ%%?Fﬂybhenyl-
30pr opi onat &Mino-2- dr X—_3—ph%1%cpwggaé§ cceeidinectef Claim 13, characterized by a
4- acet oxy- 2@XreD zidygrax exbiBitd}- @pexyetistic lines located at 4.2, 6.9, 7.5, 8.4, 9.9, 10.9,

igé?gg§¥é?géﬁﬁgggéggggégggigﬁiﬁéﬁ%%ééﬁédﬁ%gg:é?pﬁéﬁglpropionate accordi ng

to Caim13, characterized by a 9 PXRD di agram exhi biting characteristic
lines l|ocated at 463; Me®od7on prépading 1Be hphydtods, foith. B, act@rdthg 2 Cfajmrsd 13. 3

0. 2 degiges wis; fota § . < oL r on - o
2. acet oy 23 hanehBits in heping Bre dockb XD tob A hbiy Bn 100 209 JA0°GudER: ax. 11
-en- 13a-y1l {ORUSLPL BIQSER SHGERING-CRIE Y &on #idesst fyhpuex ynd themersiiming §o onat e

accordi ng t anBiek tordprateidar act eri zed by a PXRD di agram exhi bi ting
characteristic lines |located at 4.2, 6.9, 7.5, 8.4, 9.9, 10.9, 11.7, 12.3,

12.6 and 13.2 0. %7.d—e %&Eésd g&rtp?gﬁa%hg the anhydrous form C according to Claim 4, by -
maturation of the acetone solvate form A, or of the anhydrous form B, in water,

15  followed by drying up to approximately 50°C and then maintaining at ambient
temperature at a relative humidity of less than 5%.

18. — Method for preparing the anhydrous form D according to Claim 5, by
maturation, at ambient temperature, of the acetone solvate form A in ethanol and

drying under nitrogen or under vacuum.

20 19. — Methed for preparing the anhydrous form D according to Claim 5, by
crystallization, at ambient temperature, of the acetone solvate form A from an oil,
followed by rinsing with an alkane.

20. — Method for preparing the anhydrous form D according to Claim 5, by

crystallization of a solution of 4-acetoxy-2a-benzoyloxy-53,20-epoxy-1-hydroxy-

25 7B,10B-dimethoxy-9-oxotax-11-en-130-yl (2R,3S)-3-tert-butoxycarbonylamino-

2-hydroxy-3-phenylpropionate in a mixture of Polysorbate 80, pH 3.5, ethanol and

water (preferably, a 25/25/50 mixture) for approximately 48 hours at ambient
temperature.

21. — Method for preparing the anhydrous form E according to Claim 6, by
30 maturation of the acetone solvate form A in ethanol so as to intermediately form an

ethanolic form which is subsequently desolvated under nitrogen sweeping or by



16. - Method for preparing the anhydrous formB according to Claim3, 10
whi ch consists in hearing the acetone solvate formA between 100 and 110C
under vacuum or nitrogen sweeping, preferably for at |east 9 hours, and
then returning to anbient tenperature. 17. - Method for preparing

t he anhydrous form C according-to Claim4, by maturation of the acetone

- solvate formA, or of the anhydrous formgB, in water, 15 followed by drying
up to approximately 50C and then mai ntaining at anbient tenperature at a

gt ouo T DAY 8L AT RGPRY UG or gl A PGP "

t enper at ur e, €BHperaee.acet one solvate form A in ethanol and drying under

nitrogen or under vacuum 2019. - Method for preparing the anhydrous formD
according to O ai m5, Nih6d Y&t FebifRl th@Rnh RN al the
acetone solvate formA from anﬁ%#lr,ﬁ%f ol | 0\/\2%0 f Cgﬁﬁéﬁ&g;\ﬁ%l@fg%.

él’lnSIn W

20. - Met hod'ePolyatpiedha Fihapeli wacrahmigrasadiate piol29°0 uadeor titagen Wmosphians r by
crystal | szatd4dmuef and (Be mbin@iiniaf ada RIRHOIIMEELPETROY MMeR tdnpda@RoXY- 1
-hydroxy- 25 7 (3,1013-di net hoxy-9-oxotax-11 -en-13 a-yl

(2R, 3S)-3-tert-but oxycar bonyl am no2- hydr oxy- 3- phenyl propi onate in a m xture
of Pol ysorbate 80, pH 3.5, ethanol and water (preferably, a 25/25/50

m xture) for approximately 48 hours at anbi ent tenperature. 21. -
Met hod for preparing the anhydrous formE according to Claim®6, by 30

mat uration of the acetone solvate formA in ethanol so as to internediately
forman ethanolic formwhich is subsequently desol vated under nitrogen
"sweeping or by 10 heating at approximately 100C for 2 hours and then
returning to anbi ent tenperature. 22. - Method for preparing the
anhydrous form F according to Caim7, by desolvating the ethanol/water
het erosol vate at 120C under a nitrogen atnosphere for 5 24 hours and then
maintaining at a relative humdity of 0% at anbient tenperature



