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WD 2009/ 115655 PCT/ FR2009/ 000042 1 CRYSTALLI NE FORMS

OF DI METHOXY DOCETAXEL AND METHODS FOR PREPARI NG THE

SAME The present invention relates to crystalline

fornms of dinethoxy doeetaxel or

4- acet oxy- 2a- benzoyl oxy-5

( I¥RR0EPHAKIOSE - hydr oxy- 7( 3, 10(3 di et hoxy- 9- ox RGKFB2009/060042
11-en- 13a-yl

(2R 3S)-3-tert- butoxycarbonylanlno 2- hydr oxy- 3- phenyl p

r opi onat eCRY$ T AL FOPRMSIO FIDIMRTHIGX ¥ DOCETEXEDS -

Tt o) 7 3 ANBMK MG ROR PP ING THE SAME,

LU\ AN\l I v v 4w npu M oy |

(2R 3S)-3-tert-butoxycar bonyl am no 2- hydr oxy- 3- phenyl -
pr opi onghg rﬁ%%sgﬁf &Bglﬁo%t I%P tef&% Hs?ﬁpﬁeefon%g %f dimethoxy docetaxel or

anti | eukae

4%&3&’;202‘9@111@1@@37456;@-@@3}7 Achydpawy 7.1 08 dmasthoxpr Boteax-

341

(2%' e R LR A ftinos hydrony 2 pheryipropfonatc and

p %meg}s)alﬁéortéepwearﬂl@@t@&o& d| ng to the method which

nopl | catt D e PR T peh hedpBhgp: b binethoy-

Q{@p&:&cﬁ? lDBn—lB\@-)QQ/ 2521?48) Z\Gmbdﬂoﬂgcaﬂﬁmiydlmnm%droxy- -phenyl-

eSCr.| i catio toduct is

TSRS sttel G RR L G B Bp b e ICH B iricg o

zogggt g*&%&% a&gre%g g%&bgl&géﬁg%(? e;?ny— 1-hydroxy-78,10p-dimethoxy-

eﬁd?é‘)ﬂlﬂl Vrem-dRg=y¥ ( 3, f@%@sbhﬁ@‘t -heteyyarknaglaming-2-tedroxya3-phenyl-
Y lprdpRhadSys: ﬁeﬁeﬁéd a&‘éﬁﬁﬁg to the method which is described more particularly

f o %%ﬁsy e ne dr \ 1y 1oy é’{? @e?ﬁf%@ﬁ%p lqgﬁe%WQ'eé\Pphcaﬂm
aCWfOI’SlWZSg’OlL OAtd’mdlﬁgtt@ nite Mgtholi sleeetibed de thasel apslicatidfl, the product
V\DZO F‘"’iﬁzef% ﬁésm%r Fls%nt .nvention relates to new

cﬁ/mf §pfs &SP AravtREzel ol usi on of t he

acet onage Ig

to the télr gé‘gn%%@ghgmoﬁcqu‘fe E@gmf]o&vao een oung%%g[&y'sﬁ 20-
c €pexat hrhydiony-dBd08-dimethoxyGeoncadnl bendden ¢ @B, 3t etert-butoxy-
OEm‘B%ﬁEﬁﬁfa‘ yﬂ&&%xﬁ@cblﬁmpﬂ%%afeor@méaa%m2§xgbeﬁa@ completely

conpl etely chayacterized si cal and
sHFlGERinRG 3y Fharagterjzedacoaedipe dHOn @het datenl Publighsd; 61#131‘ number

anpogosheEsagbydr ous forns of 4-acetoxy-2a-
benzoyl oxy-5(3, 20- epoxy- | - hydroxy-7(3, 10( 3- di et hoxy-9
- oxot axThé pilesert-ihGemtiph 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
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-5p,20-epoxy-1-hydroxy-7p,10p-dimethoxy-9-oxotax-11-en-13a-yl
(2R,35)-3-tert-butoxycarbonylamino-2-hydroxy-3-phenylpropionate, five different
forms have been identified, among the ethanclic solvates or heterosolvates of
4-acetoxy-2a-benzoyloxy-5B,20-epoxy-1-hydroxy-73,10B-dimethoxy-9-oxotax-
11-en-130~yl  (2R,3S)-3-tert-butoxycarbonylamino-2-hydroxy-3-phenylpropionate,
four different forms have been identified and among the hydrates of 4-acetoxy-2u-
benzoyloxy-5[3,20-epoxy-1-hydroxy-7 B ,10B-dimethoxy-9-oxotax-11-en-13a-yl
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35

(2R, 3S)-3-tert-butoxycarbonyl am no- 2- hydr oxy- 3- phenyl p
ropionate, five different forns have been identified,

anong the ethanolic solvates or heterosol vates of 30

4- acet oxy- 2a- benzoyl oxy- 533, 20- epoxy- | - hydr oxy- 7( 3, 10(

3-di net hoxy- 9- oxot ax- 11-en-13a-yl

( 2RBE0931366t - but oxycarbonyl anmi no- 2- hydr oxy- EEHERZPFH000042
ropionate, four different for@s have been identified

and anong the hydrates of 4-acetoxy-2a- benzoyl oxy-5

0, @R mgopcbert-sluto %@ﬁylmﬁmo-z.ﬁ'y&nﬂygqiﬂeﬁmr@imc& axwd1l different

2% yq V‘Q1 P 115655" PCT/ FR2009/ 000042 2
H§§5‘a‘f§ ER 1Bt Sy car bonyl ani no- 2- hydr oxy- 3- phenyl p

0151, 8, A i B R R o

acfotlpeinggnétbodshe foI | owi ng nethods: 5 - The anhydrous
formB by a nethod which consists in heating the

acet onel feoaninydrops foymnB Ay empethebwhish condstap ]Pf@tltlfn the acetone form

pat ent Jrapih ANGHaiaBPY&ordid WABE paRh: ﬁ&%on@&%b%ngﬁﬁvcen 100 and
vacuum or_nitropgen sweepi ng. This treat

pr ef er abijC EICF | WU OF BiHTOgED | SHESPing: E@Eﬁ gregigieg} ds preferably
return dagried it €ot attiedsp o hatusrtefor Tahewﬁ'n td ﬂﬁbh@nﬁtgmperaturc without

chem cal ,deconposit,ipn. |Its rreltln 0|n1

appr oxi AP € ni}ieﬁm(l‘ COMRRSTHRA S cﬁ1 ROE B%{ ipg%’cls dpproximately
anhydr oli§°€oThe BMIdhﬂngn cﬂfahaanlemr@.tﬂ form| B reshibits characteristic
| ocat edlg%% 1Jca§d1§ 73, 8 &t ? é@ 4 11]1121ét7 134714, %3?4 and 15.9 + 0.2

14. 3, rees’ hetal -
anhydrdk%ﬁﬁeﬂﬁh@ﬁls obtalned by maturation of the
acetone solvate grn1A or of

t anhydr ous _f B,
in wat er Fyisngbtatneq, 3}3{ gratretion of éﬁa acetone solvate
mai nt ai fBi‘rﬂQ\, @bﬂﬂﬁfhlnﬁycﬁﬁﬁis fé%l%éﬁbvawﬁﬁi)mﬁﬁed by drying at up to 50°C
terrperat re, t1n [ ox] mt ef
1450, T PRR TR EGFEIRR ) T kYoo R e T meling
exhi bi tpz)mii’cgfrESCes approgimadtelg d 46UC dFledP BRD4didgrat, & the anhydrous
o4 Bty 1 chhibhe characiddsat hﬁe% - 1Beatdd a0 4aNg sl 4 g 9. 291, 11.1,

degrees hHe vari ous’ anhydrous

forms, HHs 1%hst2. étiﬁlﬂl B3. bfﬂ: &LZ dt:greesr arthgfa.dEsisr pyeng jthe various

the pregg 03@ fdrﬂ:}éemé RAst $thbIE N A BRERERs Aescdibed in the present
relative hum t%/ greater than 5% it changehs g/o
hydr at dBVEIEPH In e presence of a relative humudity 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
rinsing with an alkane, for example heptane; the second preparation method
consists in leaving a solution of 4-acetoxy-2a-benzoyloxy-58,20-epoxy-1-
hydroxy-7B,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
approximately 175°C (cf- 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,
110.6, 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,
1249, 1488, 1716, 1747, 3436 = 1 em™ (cf. Figure 3). Among all the forms
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- The anhydrous form D is obtained according to a

first method by crystallization of the formA in an

oil (especially Mglyol), following by rinsing with

an al kane, for exanple heptane; the second preparation

met hod 25 consists in |leaving a solution of
4-WERIWAI1S®Sbenz oyl oxy- 533, 20- epoxy- | - PCT/FR200%/000042
hydr oxy- 7(3, 10( 3- di met hoxy- 9- o%ot ax- 11- en- 13a-yl

(2R 3S)-3-tert-

but oxy ciskieiiulia MejRestnhingémion; #19ihe mdspstaile ahiRideolsFodn.

m xture of Polysorbate 80, pH 3.5, ethanol and water

(pr ef erktd aymgd.raﬁé ﬂﬁrﬁﬂ@xs’ﬂmlﬂds&at airtbiertt tetmpeprhthietsy theturation of the

a rOXI urs I|n ol I nt is_ 30

b oxi B JorEherira i il 19 Syt Rl dhediel oyt Shanolic
t he hi gﬁhe‘s twhach alshbseneentbzrdw@iwamd uﬁdnmstmgol s&tﬂ@ping Thoy heating
PXRD di Qimdi§ 06T RYS 2fh%'[1fE‘ Cfne %E;,'irg By DSC is

exhi bi ts c racterfisti i nes ocate
778, 7 approgipately, 1575C1 §he PXRD dhaggam pféhﬁalarmd@us dorm E exhibits

?egr egscharaEﬂ&ﬁﬁt\?c hﬁ&%&tﬂiaﬁfoqcsgu@dgafllotmto sgnbiadggws 13.2, 13.4
orm r | STI C anas ocate a ,
1072, f@gg %3"58%?{;?3‘3& El1716 1747, 3436 1 cm-1
(cf. Fi f.or 655
beT) ERIdEe Aaktsas et if”c i o alflﬁfswm‘pﬁsglygﬁﬂg 8¢ > Shanol/water

i nvent ilmn:;osolvalts at E]EOWtﬁ)sndestaahitmgam fayrdosphsref for A4 houTthend then

anh dr (€
rratﬁratl on g{‘lﬁg I dggt one oe?lﬁnagrﬂ%gar%i« {Lﬁgﬁgﬁ%&é‘m@ Tts
so as tieeling pping dyaP8Cyis fappraxamatebn S G dhe fRSERD ehipgm of the

ibs ﬁub aﬁdafbnﬂqs@Lmﬁtﬁalafu@fé%fs%é&lm%sga@ﬂ%cgmﬁwI7{1?, 2, 8.8, 9.6,
eat Xl urs S
el ] nd O%Iﬁ%’ L&ria%c{) ﬁ%f%a%i LS| Y hf@?C The PXRD

di agram of the anhydrous formE exhibits
characteristic lines |located at 7.1, 8.1, 8.9, 10. 2,
10. 8, 1Jhbre I2e 7fout3cPstalled foramsd id&tﬁiedo 1?2 ethguades solvate or

hydrous formF i s obtai ned by
desgﬁ}%tcls r%‘éigﬁerﬁ{e]t hanol /water 10 heterosol vate at

120C unggreidinbiatd RIEB & SMsRBE wmﬁ%g%ngeﬁhﬁe %g%atlﬂtgﬁling the
malntalnlng In_a ary, environnent at at, a

t enper ous| fogm Bein; ath gthaeelrappiyr-pixcated environment. The PXRD
appr oX th f 13 Ghard1Re T Bl b @i kack Bt AABY Sicted at 7.3,

;o;rn g7?§§béba fgg 1820561 4St14% & dllgﬁat(?gdegrees 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 (cf Figure 4) exhibits 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.

- The ethanolate form E is obtained at ambient temperature by maturation of the
acetonate 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,
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
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10.2, 10.9, 11.2, 12.1 and 12.3 0.2 degrees 2-theta.
15 There are four crystalline forns identified in

et hanolic solvate or heterosolvate form - The

et hanolate form B is obtained at anbient tenperature

by mai ntaining the anhydrous formB in an

et Harf@b/VH§OUr - sat ur at ed envi ronment. The PXRBCIZBRZ009/000042
di agram of the ethanolate formB exhibits
characteristic lines located at 7.3, 7.8, 8.8, 10.2,
12.6, 42.9.2,%3 43,34, 856, w371ca@0h1wariulzoz£0dze&srge@§2 theta.
2-theta. - The ethanolate formD is obtained at

anbi ent tenperature by nalnta|n|ng the anhydrous form

Gy SR G AT ‘t’%ﬁﬁ?efé‘f’%@ i
eI, e JRRBRLRAT k! € 3ud b5 O Sy e b

degr Betntaiping e nhydrphe f@tméhm aneatﬂvospheﬁ centaining pletpast 10%

at  apliRB! hiRIRS ahe'EXRY Bl tdfoﬂﬂeoﬁloﬁé}ﬁfdra@&%&?% &xhibits
form A in et ha‘nol The PXRD _? et hano

f or nfligrgcigrstic hngglecatefl At Be éhﬁnﬁaé&) ér Todi 405 h%% “12.6 and

| ocat®e+a) 2 degrecs®-thet8. 8, 10.2, 10.7, 12.5, 30 13.2,

13.4, 13.9 and 14.2 0.2 degrees 2-theta. - The

et hanholThwalileidrdie ferr0 €0is \whtsinddoatrantbiert tepannesbpynaintaining the

naln o
N BI0N9 A Y T Boonb LB LA AR 60, RERID Humidity.

t eanhtaPXR@ dingramnd] tbmglhyéﬂaw fora (hewhileifstoparatieastidRs located at
di agg ang of75141¢ &b hanpht wai s, e Sﬁ@??b%fdé@é@ftheta

exhi bits characteristi'c Iines l'ocated at

[ 115~~ B@Hér'zﬁgﬂ&ﬁdrmgoﬁ&vat@s %bfithe Tfofm B- 'Zrere851%pa1%d85uch as in

9 ol Biost iyt RS o Sabatis Rt iee sopropy!
f eﬂlm Hpeomoio hiyatirapand,f wiushe Cnadtieyl olsblaityle ietahe, atetriakydrofuran,

an a{{%@}" S eél?’fr%eﬁlttgle i ng the anhydrous formC in

ere ¢ontal ni ng & least 10% relative
hum di t The PXRD di agram of the nonohydrate formC _
exhi bi t $he preseniénesntien pall b de@nb@tmwmﬁy by ngangofhe following

7 efampleSwhitl should boflbe dohsideredido Emifle trvidRfon.

Experimental analysis conditions:

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
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 1s used in the oven chamber.

Powder X-Rayv Diffraction (PXRD):




10

15

20

25

30

13.3 0.2 degrees 2-theta. - The dihydrate formCis

obt ai ned at anbi ent tenperature by maintaining the 10
anhydrous form C in an atnosphere containing at | east

60% relative humdity. The PXRD di agram of the

di hydrate form C exhi bits characteristic lines |ocated
atwC4009/8685 7.5, 8.4, 9.9, 10.9, 11.7, 12.3PCIZFR2009/000042
and 13.2 -0.2 degrees 2-theta.5Q her, nonethanolic,

sol vates of the form B were prepared, such as in

pdihtianalyaes wieos earolbd aiun exh wRahalwn&tleIHeav\ng d¥bhatemeter with a

d %gr o%dg aﬁ@g& gﬂl S%ﬁ%?% nlg;'ge&%{lf%eyr Wé?@ %s%gmggr "The product
t ahA13dNdE QEpysABd as SR B rar@l[i@oﬂesmg% %taﬁ%tz@ﬂ r anticathode

etc.” The present i1nventi'on will be described nor

f ttey(4b% Vittiams\) afipjiltes ahdhdidenit mg:hatﬁ)tﬁﬁm Kes (A ](:MM)J Mie beam
not be considered to limt the invention. Experinental
aifar9limatedonsing iSoHsrs slip whish amprave ahe Qarlieiisy and Variable slit

Cabgil T BB o S CTEARY SR M LA g

S adtplding Thatdbiefisic@dareotheflietvadgir SvebRG 66M DOtol BOMegrees 26,
25C to 225C wth a 25 heating rate of 5C/ mn. The

pEIENEE time Feraden to A0 sesendaieed stepoithe step eBB8UTe and

t he anount of product anal ysed is between 2 and 5 ny.
Constant nitrogen sweeping at 55 ni/min is used in

t he oven chanber. 30 Powder X-Ray Diffraction (PXRD):

VESHAS o BPRAERIA P09 AAYRAEy, 5 The anal yses were
carrie on & Panal ytica ert Pro diffractoneter

with a refI ecti on-node Bragg-Brentano focusing

gepnet.r 0-20 ass The prodyct anal ysed i ..
IR Sol L aptrles h e atgisingy NOCshat Nesws SParPRtery Shespualysis i

AcHABP St W‘&t’t&ﬁﬁt’é@ d&al feﬂ@&?ﬂc‘ﬁ&?\ﬁ&o%@% sﬁluﬁrzbﬂbﬁsaceé;sory from

i nci dent radi ation Cu beam 5
| hecotrpany Tbetmes(singleSeflbaion didmbsd aﬂystahAﬂ"mncocseorwhd“he spectral
l[im

aral lelismand variable slits h
CEReF TYeRY 1s Zﬁwe@e‘ﬂ 2o 490eas) é‘ﬁﬁ“cénFGF‘éP'é%‘l ke e and an
?%%P%ﬁlatéﬁk%aﬂh@&[am fZV()ec:or di ng characteristics are the

sweeping from2 to 30 degrees 20,

Example 1

Two tests of dissolution of approximately 550 mg of 4-acetoxy-2a-
benzoyloxy-5f,20-epoxy-1-hydroxy-78,105-dimethoxy-9-oxotax-11-en-13a-yl
(2R,3S)-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.

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-3[,20-epoxy-1-hydroxy-
78,10B-dimethoxy-9-oxotax-11-en-13¢-yl (2R,38)-3-tert-butoxycarbonylamino-
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counting tinme from 100 to 500 seconds per step with a
step of 0.017. 10 Fourier Transform InfraRed (FTIR)
spectronetry: The solid sanples were anal ysed using a

"Ni col et Nexus spectroneter. The analysis is carried

out by attenuated total reflectance (ATR) using a

S 20911t f65accessory from 15 the conmpany Ther@bHFR2009/000042
(single reflection dianond crystal ATR accessory). The
spectral range swept is between 4000 and 400 cmi wth

a J-8% &bﬁé?ﬂgﬂ] lp%p?dﬁatela@@‘i’sséﬁed #G li'ﬁﬁb&lﬂ& 8fls ?fﬁﬂethanol + 50mL
nunbe Two teséé% etﬂlssolutlon 4t
apphlysorbas é é&aé?rc?i?/ % BIAVLs maixture and the

( 3wRéle e@ﬂﬁ‘rﬁoéemzed After storage for 48 hours at ambient temperature, crystals of

7(3 (3 di x-1-.n-13- I
ARG o, B AotselF, Honamanngt SR, PP Rsppered by
roﬁ:]tnana:hfsapprok&ngtebffz 439l yol 812 Neutral oil, Sasol
are carried out. Nhgnetic stirring is carried out at

500 f E]ﬂj%ﬁ t

one \r/\/el?giL & tﬁg Htg g%ﬁq}‘ac Gum te (geL?e anegzﬁeﬁ%g%e solvate
wi oMK prd e, anhEkehs fommdp- eTheScoafwarly@b@lf KRbkbanadyses carried out
cogf iheRbh@®@D Rfmb Rmle@iafalPRidifaedhctith bed aﬁér' Hakvirir&RAtained said

bet ween 3Q0 and 350 of  _anhydr ous f rn1D are
oHCHRRE i weem%mﬁ%ﬁfesmfgﬁgmﬂgsreal
4- acet oxy- 2a- benzoyl oxy- 50, 20- epoxy- I-hydroxy 30-
7( 3, 10(Bordi_det faotal - @solvatiax résultingninl 8anixture of the acetone solvate

- 2009/ 115655
P@Fﬁﬁ %ﬁ%@%%%%g?é l-%ﬂbg“%%\‘enyl propi onate are
di ssolved in a mxture of 50 nL ethanol + 50 niL
Pol ysoriesmeDsen chapes degectydafiermaintaipmeett 4976 fargmednenh.
the previous m xture and the whole is honogenized.
After storage for 48 hours at anbient tenperature,
crystals of anhydrous form D appeared. The anount of
crystallized product recovered by 5 filtration is
approximately 2.45 g. A conparative stability study
was carried out between the acetone solvate formA
and the anhydrous form D. The conparison of the PXRD
anal yses carried out
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on the A and D forns i mediately after production and
after having nmaintained said forns at 40C for one
nonth gives the following results: 10 - Form A
partial desolvation resulting in a m xture of the
acetone solvate formA and of the anhydrous formB

bewngzootiadased. -Form D no change det ect ed af tREFI/FR2063/300042

mai ntai ning at 40C for one nmonth. R "r 2009-/115655

PCl' / F- R2059/000x42 7 CLAIMS 1. - Crystalline forns

of 4cqogh@xy- 2a- benzoyl oxy-5(3, 20- epoxy- | - hydr oxy-

7(3, 10( 3-di net hoxy-9-oxotax-| |-en-13a-yl

(2R, 3S)-3-tert - but oxycar bonyl am no-

2- hydr oxy —3cgbellidenban: 6Natatetoxy-Lh-beheoydosseip,2Gep@dy-1-hydroxy-

ori CEF Rt o1 Finy1 2000 Btk bp i Bpbobytamino-
4-nhpiraxy 3 dhedmopinateywil Beaceptimoyoflthdwtonrte-foB, 10(
3-di net hoxy- 9-oxotax- 11-en-13a-yl

(2R 3S)-3-tert-butoxycar bonyl am no- 2- hydr oxy- 3- phenyl -
pr opi onat e. F@ms.- acpmdym @ug a;rgrlmcmrg@tenzed in that they are anhydrous
4-efafd oxye 2azheqzg ERREYory-1-hfiroxy-7p,10B-dimethoxy-
hydr oxy- {3 10(3 %xmat 00X ozé 1b er %5/ P d
(ﬁqo)gggx 31 f:gﬂ@&@dt ox&%?gﬁﬁﬁﬂ utoxycar ony. ammo ydroxy— -phenyl-
arﬁrqﬁoﬁ?ataydroxy 3- phenyl propi onate according to Caim
2, characterized by a PXRD diagram exhibiting
char act & i st iAmhlydroes l‘mat]ﬁd ofit 4'Acﬁpx382¢-beﬁzcﬁlloxy6ﬁﬁ420 epoxy-1-

%]h'tyé.toxi%ﬁ IOBlélggﬁ%h &(37 t%:? rlnfl éﬁ rl?uonlﬁ (2!9 3§) SLe Hftdxycarbonyl-

4 mgq-@,&wﬂmyb%plz%mwo@g aQrdipg 1o/Claim 25 characterized by a PXRD
%ﬁi e?((n%nt élaiidcf%ﬂ{%ﬁﬁe@ro%@a aK7h, §1e0813@4yi1.1, 12.7, 13.1,

(2R % tert but oxycar

arﬁ"r?b g"fyﬁ‘onate accordl ng to daim

2, char cterl aPXRD diagr a itin

char act grl St r‘d\:"‘%ﬁkﬁé% foé'@at%dot\tg&c 0’% eg‘zol%xgspzo'emxy'l'
1 hydrox 37411 0ptdinthoxyA-3Bxotd 1 BeariGald. 1 (2m3 2)-BHegrt-batoxycarbonyl-

421 ;2 2{’ é?xybﬁﬁlg%‘& p%' 101%:85 %@rfﬁ%@( to Flaua & characterized by a PXRD
hyddagxy - Billtb;tmg éladaqmstloimeglm@de@t.ﬁlﬂ Gh-BR.F 10.1, 111, 11.9,

( trb tqi]%&%
a%an%% 6hyg?gxly gz fpropl onate according to Claim
2, characterized by a PXRD diagram exhibiting

charact g i st 'Pﬁlhlyﬂl’@ﬁ§ fpmat®dont 4-dedoxyl2d-berzcloxy-5P,20-epoxy-1-
8. h?fdro?(y-ﬂ} 1]0% glme%hoxy& oxotax-11-en-13c-yl  (2R,35)-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,

11.1 and 12.3 £ 0.2 degrees 2-theta.

6.~ Anhydrous form E of 4-acetoxy-2a-benzoyloxy-5p,20-epoxy-1-
hydrexy-7p,10p-dimethoxy-9-oxotax-11-en-13a-yl  (2R,3S)-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,
132,134 and 13.94+0.2 degrees 2-theta.

7. — Anhydrous form F of 4-acetoxy-2o-benzoyloxy-5p,20-epoxy-1-
hydroxy-7p8,10p-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
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11.1 and 12.3 0.2 degrees 2-theta. 6. - Anhydrous

formE of 4-acetoxy-2a-benzoyl oxy-5(3, 20-epoxy-I- 25

hydr oxy- 7(3, 10( 3- di met hoxy- 9- oxot ax- 11- en- 13a-yl

(2R, 3S)-3-tert-but oxycarbonyl -

am no- 2- hydr oxy- 3- phenyl propi onate according to C aim

2, wehdwasct &isszed by a PXRD di agram exhi bi ti ngfCT/FRIG09/10¢042
characteristic lines located a8 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-gihghd. ex?ublfmg%ﬂéfgét@ﬂs%cf M 16c8Ed at 4.4, 7.2, 82, 8.8, 9.6, 10.2, 10.9,
4- acet oxy- 2a- benzaoyl oxy -epoxy-1: 30

hyldroxy-I77ng, 12o1 30 @Féf%é)%sfgﬁaoxot ax-1 | -en-13a-yl

(2R 39)-3-tert- but oxycar bonyl -

2. ohar Aot ol PEEA By RO B Pear Fess 1 i thE) A ethanoti

N73'51\FaR2 Gﬂﬁeteﬁlsﬂﬁﬁte fBrris af)danetoxnlbittennyylolya¥Bed-epdxgt 1 -tiydroxy-

8.
| ETA SR gt o g, . BB ooy
ao%bYdIPKﬁgMﬂieﬂl’lmOmOIlatechar acterized in that they are
ethanolic solvate or heterosol vate forns

4- acet oxy —Eh @@f&@Déégc%x)éa@;aﬁnmmr%&%&egoxy- ~hydroxy-
7 % am@aﬂt@tytmzsyotmmhamulﬂ en- {8y39)-3-tert-butoxycarbonylamino-

rt-b t b
K STEIROPBRSE: ararng glo” Ll 8, charpeterizgl by @ PXRD
ofdlmgrmwma@emwwhoxmeﬂd&a@ﬂ%ﬁaxy&, 8By dPaxy2.6, 12.9, 13.4,

7%%%9’7‘;&@$5?P%§t22§(%ar )(;ﬂr%/t%arettnncla?a V!

~ 2- hydr oxyy dt%ﬂaﬂo%@pmﬁﬁtﬁ %&C%@et& Iz%t @I@bﬁbﬁy 5B,20-epoxy-

15

20

25

30

character| ze PXRD 10 di agram exh |
C HaRsEoBY-Tq DB-dim ety 8ol Lron! J5oy'y (3R 351 - tertputpxycarbonyl-
1%11@110&21}8[0)6_‘/33 h ﬂ;ﬂ'@}ﬁonalé adcoddiflg 4PClkim @, ZhategéreRd by a PXRD

f orm
1+ SRS it P g e BB OOMIRSS: 3. fa ey 94, 103, 105,
O-Ldli, e Shuondyi-1 B o R Ot degrebd 2 ahetd 3a- v |
(2R, 3S) - 3-tert-butoxycarbonyl -
arri no- 2- lﬂdeo@h&OﬂH‘tenﬁmr opi efatdeacatoapr2dibayzoyoxy-ap20-epoxy-

%I I

char ac%’?r: %lﬁle{% ch!f:& aéﬁ dén:’vgjéla ng B t&gbutOXYCMbonyl-
9.amingg- ltydrom Fphenylprapionate scogrding to Glalro SZCIEPéQ?ﬁ@”E@d by a PXRD
2-di)8hmd- exﬂnjettmg EHahrReisat qtnésorotratgd af 7.1, 8.1, 8.8, 10.2, 10.7, 12.5, 13.2,

oXy-

y Iﬁ%gﬁgﬁyfn‘?a“%?fgégydﬁg%ﬁ ﬁh@a oxgt ax- 11- en- 13a-yl

( 2R, 39) 13. te r}':[,than Yer a{let% Xolvate form F of 4-acetoxy-2a-benzoyloxy-
5B,20-epoxy-1-hydroxy-7B,10B-dimethoxy-9-oxotax-11-en-13a-yl  (2R,35)-3-tert-
butoxycarbonylamino-2-hydroxy-3-phenylpropionate  according to  Claim 8§,
characterized by a PXRD diagram exhibiting characteristic lines located at 4.4, 7.2,
8.2,8.3,88,9.6,10.3,10.9, 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-5B,20-epoxy-1-hydroxy-7p,10p-dimethoxy-
9-oxotax-11-en-13c-yl (2R,38)-3-tert-butoxycarbonylamino-2-hydroxy-3-phenyl-
propionate.

14. - Monohydrate form C of 4-acetoxy-2a-benzoyloxy-58,20-epoxy-
1-hydroxy-7,10B-dimethoxy-9-oxotax-11-en-13a-yl (2R,38)-3-tert-butoxycarbonyl-
amino-2-hydroxy-3-phenylpropionate according to Claim 13, characterized by a
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15

20

25

30

am no- 2- hydr oxy- 3- phenyl propi onate according to C aim
8, characterized by a PXRD 20 di agram exhi bi ti ng
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 formF of

4-asetmnyiiesbenz oyl oxy- : FCI/FR2009/000042

53, 20- epoxy- | - hydr oxy- 73, 103- d9ret hoxy- 9- oxot ax- | 1- en-
13a-yl (2R 3S)-3-tert-

bwﬁwﬁagewéﬁmlﬁﬁ%and}ya%-1§repl&etehmt ap, erye, 8.6, 10.1, 11.1,
accor di ng)lto d ai g characterized by a PXRD

di HgP-drelRioandilde &ttt %&ré?sl% - 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

daim L, charafghifedridh t8ator NEYcd-2N BEhGiox) 3pR-epoxy-

4- ebpdroxy-7 R4 0P elimethowx-#-&®120! lepot feiyl GBI ¥- 173 buBBydarbonyl-
as

( %?@@Y@d?g%?%ﬁ%‘nj Xérogﬁglat% %’Jr%rdﬁlag to, C arlmxly3_ cll;)aractmlzed by a

)@RBp(il@gameexhlbgtmg chgﬁ@hlyﬁycalgr@sﬂ@qraﬁqc%ptﬁz 6.9, 75,8 4 9.9, 10.9,

4 ﬂcﬁt@@’@% RAN39Y LKy d8FestR-BlRAXY- 1- hydroxy-73,1
Op- oxy 9- oxot ax- 11-en- 13a-yl

2R, 33 b

ar o )2 v SIS (R s Aatinu Jorp B, epsoriipg iy Claim 3
13yhichabadétein hedingytha abbne FoR206 SHHOAMERvedn2(%nd 110°C under
|

| S0E or Bt QB YRl G AR G513t b S o
124n2b1emzelep@mtﬂnrqs 3 0.2 degrees 2-theta. 15. -

D hydrate form C of

4 ac et oxyyr 2avBeRd Iyt Preparie3ihéQmBRA¥Ys form C according to Claim 4, by
tgrg;t)l)é% c{f(tif: 132%%8%78 :ag:g%ngAO)(()?t Xth<|3 lanl%?drg'%afo%n B, in water,
amﬂ@vﬁed hywddsxe ap plae ByprpLiapiteln f0eCagab %nglammﬁngl an ambient
characterl oAM exNi It ng
oH P REREE At Bmfgp s T8 £ 75

9.9, 10.9, 11.7, 12.3, 12.6 and 13.2 0.2 degrees .
2- t het a.1816. Methngtfroprepaningothe pahydigus feemda rgenrdug te drlapm 5, by

B rﬁ&ﬁ%@hngt 1A Ql@keﬁ'i?};ératuﬂso oPhE Be QRS it dte IfHmd @@ﬁﬂ Bfhanol and

t he acet one so vate t'orm A between 100 and 110C under
vafhmﬁmuadermltr@gf@eqw@@%re‘@m@p preferably for at |east 9

hours, and then returning to anbient tenperature.
19. — Method for preparing the anhydrous form D according to Claim §, 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-503,20-epoxy-1-hydroxy-
7B,10B-dimethoxy-9-oxotax-11-en-13o-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
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



17. - Method for preparing the anhydrous formC

according to Caim4, by mturation of the acetone

solvate formA, or of the anhydrous formB, in water,

15 foll owed by drying up to approximately 50C and then

mai ntai ning at anbient tenperature at a relative

huMQi7409/185655ess than 5% 18. - Method for pr JfaF/FHg002/000042

t he anhydrous form D accordi ngl@ o C ai m5, by

mat urati on, at anbient tenperature, of the acetone

sqieaﬁhg 4to rappxﬂxhﬂatelgrh anoiC afodl 2 tbyisngndinthen nditirmogeno ambient

und yacuum 20 19. - Method for preparing the

aﬂﬁ§' “formD according to Caimb5, by

crystallization, at anmbient tenperature, of the

ac et one 2%k idethofl donprpaningrheranbydrous fayt Buweeprdipg to Claim 7, by
ﬁgﬂgtn’éﬁ ihor m BIKARE ctgrgsolvat%%al 2 ? ﬁgepﬁﬁﬁﬁ{g’eﬁ dirhd¥here for

rou accor ing to )y

Qs andgthpp Fmagttaiging gt g rglefivedpumidity of 0% at ambient temperature.
4 acet oxy- 2a- benzoyl oxy- 50, 20- epoxy- | - hydr oxy- 25
7(3, 10( 3-di net hoxy-9-oxotax-| |-en-13a-yl
(2R, 3S)-3-tert-but oxycarbonyl am no
2- 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 approxi mately 48
hours at anmbient tenperature. 21. - Method for
preparing the anhydrous formE according to Claim6,
by 30 maturation of the acetone solvate formA in
ethanol so as to internediately forman ethanolic
formwhich is subsequently desol vat ed under nitrogen
sweepi ng or by WC 2009/ 115655 PCT/ Ft UC091000042 10
heating at approxi mately 100C for 2 hours and then
returning to anbient tenperature. 22. - Method for
prepari ng the anhydrous formF according to Claim?7,
by desolvating the ethanol/water heterosol vate at
120C under a nitrogen atnosphere for 5 24 hours and
then maintaining at a relative humdity of 0% at
anbi ent tenperature.



