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‘WD 2005/ 028462 1 PCT/ FR2004/ 002344 DI METHOXY DOCETAXEL

ACETONE SOLVATE AND METHOD FOR THE PREPARATI ON
THEREOF . The present invention relates to the acetone

sol vat e of di nmet hoxydocet axel or

4- acet oxy- 2a- benzoyl oxy-5 j 3, 20- epoxy- | -hyd /¥

j WQ geos 28447 hoxy- 9- oxot ax- 11 5 en-13a-yl ~ PCT/FR2004/002344
(2R, 3S) - 3-tert - but oxycar bonyl am no- 2- hydr oxy- 3- phenyl p
ropionate and to its process of preparation.
4- Acet oxy- 2D INETA AN i

[tgrlt' bﬂ't g%‘&ﬁliﬁg?ﬁpgﬁbﬁg&}% Eﬂ)@ @_‘ﬁdﬁ ’rﬁﬁgio%) s
propi onate exhibits noteworthy anticancer and

anti | euf‘l’?e%r‘éseﬁf ﬁ’lﬁ'@ﬁtfdner%iate% O ﬁe’%@%%%é/o‘l@@e Qgcﬂﬁﬁﬁio‘ﬁﬁocétaxel or

] 3, 20- epoxX dr oxyé 3/
04(5056‘59(){}’1%_& ?pig X}y/-|513( Qﬁpgx:g)l _hgdroxy—?B 10B-dimethoxy-9-oxotax-11-

érﬁISor—jBlU@mmaJ Qﬂfbdt@gicﬁlﬁbonﬁmhMﬁ»f-leﬁy&rgxy-ﬂji'ﬁ%’}}lpropwnate and to
Iﬁ_l onatE ?Fg{‘%‘{) red according to the process which
PEEF B5REP particularly i n i nt er nat i onal
applic |
aBB| | o SRR Rl R b O PRI patipesiony -
dixstzobleen-il fo-vhese @BS):&tterrbhgtoxmebonwnpncaadvdrqxs— -phenyl-
r}ﬁ‘@) i6hHtS ERhibitd fsteRbithy aﬁltle&{ce%}ﬁf zﬁﬁﬂé%ﬂchﬁxﬁ%roﬂ)ém&as been

ound that the acetone sol vate
4-acet Wﬁcéi@xﬁgtﬁ%@ﬁﬂo@?é é)@&@,—e@:@xy 1-h droxy-7B,10[3 d1methoxy—9-

ﬁo%':i]]gg%ﬁxgr 7f 3(21195 t ax-

~tert—£>ut8§{(¥ca.r ony amino- 5 hygroxy—a-phenyl-
kmb}mmatani)pnepdxradnamrcﬁﬂgm tlmxpre&splvdmﬂ prdmmilcma@tm)re particularly

iy llXt%ﬁlQﬁ&I%‘it %ﬁ%&%gven Fan, W%]E%%(%%IS Vdre Ponaj?[o application

ccor € acetone O va

&%8\{%?3/223045@@@1@1@@ 08 pmooss disoesed fn divgelapRleations, the
irodi@t itk BRAANEHA InPH HoRlikkirBea 13 a-yl (2R 3 S)-3

“tert-
but oxy qalﬁat@@eyﬁ g gxaztﬁémé@ﬁyso'ivm eP¥ A BBl BRBEE 0GRRY-55,20-

R E T I M

diuedybeokysydaminot2abydioxy- Bphdiprypionate is fully characterized from a

Riax) vid but oxycar bonyl am no- 2- hydr oxy-3 25
(Cﬁenyﬁprowb(ghgte froma m xture of water and of

acet on% 61‘3 ﬂcgoﬂﬁge Wel‘fﬁ&ﬁ' AR doBiSne LAOMRLEYBEBMISE-benzoyloxy-

under uce ressure

- 5B,20- epoxy—l hydroxy—7]3 10p-dimethoxy-9-oxotax-11-en-130-yl (2R,38)-3-tert-

butoxycarbonylamino-2-hydroxy-3-phenylpropionate can be  obtained by
crystallization of 4-acetoxy-2a-benzoyloxy-58,20-epoxy-1-hydroxy-73,1 0p-
dimethoxy-9-oxotax-11-en-13a-yl (2R,3S)-3-tert-butoxycarbonylamino-2-hydroxy-3-
phenylpropionate from a mixture of water and of acetone, followed by drying the
isolated product under reduced pressure. '

For the implementation of the process according to the invention, it can be
particularly advantageous
- to dissolve 4-acetoxy-2o-benzoyloxy-5p,20-epoxy-1-hydroxy-7B,108-dimethoxy-9-
oxotax-11-en-13a-yl (2R,38)-3-tert-butoxycarbonylamino-2-hydroxy-3-phenyl-

propionate in acetone,

- to treat the solution with water;
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For the inplenentation of the process according to the
invention, it can be particularly advantageous - to
di ssol ve  4- acet oxy- 2a- benzoyl oxy-5 j 3, 20- epoxy- |
-hydroxy-7 ji, 10 j 3-di met hoxy-9- 30 oxotax-l 1

-en- 13a-vyl
(2R, 3S) - 3-tert - but oxycar bonyl &ni no- 2- hydr oxy- 3- phenyl -
propi onate in acetone, - to treat the solution with

water, 2 - to seed the solution with a suspensi on of
s aital sqed abelsdlution avith acekpamionadfenidprstuot én amncktbiedwattDmixture

e - to separate the crystals
a@lﬁ{éE Q%ah%éa?v&{\@w%?y t hem under reduced pressure.:
L e
4- ace?oxy %emgsetﬁlzsge% e %15 20- epoxy- | - hydroxy-7J3, 10(3

ng‘tﬁHﬁi( &r?@ﬂﬂ&&f‘pr@%m%n 13a-yl
(2R 3S5) - 3-tert - but oxycar bonyl am no- 2- hydr oxy- 3-

phenyl pGegiranat e i s 4dicsal Q@%ehﬁoy@&@tiﬁm elﬁfx?flehﬁbb}yyﬂﬁ 10B-

B A0S SRl AEPLONS, LD (ROISS L R BB R R0 Bhvarony.-
dplamgipoopierde heniwylved yin54&@id6- drefksably, -thy dmeoupt dfJ&etone is
9
(i) AR OB NORAE b it sSDecAG-ok bveiett i grems) of
rﬂvﬁPf@i%t-%a—b@rm@VWﬁréB@D@@axw hydyoxyifel QBrchméthomw “oxotax-11-
S@rﬁ@':!&dilgl i S CapiR B8 tdbt. BHio:8 cLOBRARNIRLI-ARIeky-6DhtR 1S pionate
o

i de g) ‘per liter of mxture conprising an
IB?@/&\%@QY Phtio by vol ume of between 65/35 to

751 25 f er abl 68/ 32 The
acet onmg)r% E’iﬁ%ﬁ?ﬁg ‘Sfa%%%t nﬁ%e CePﬂ@oélno(f ég’fto 80 g (ideally

poleg) pirtliten ofhmisuieetongeisingOdiBAcenone/ waien mtid By0yol@me of between

B ATy 5/§§< gﬁ@h e¥erf1‘l§l§ %?L%prggﬁa?{l% 'GRB%CTHeS Ec%ltdrfezzv@z{t#rqﬂlxmre by

pr ocess ta
| Yedwaeah thengd: qfeprmpléa’qomﬁ be%zfeeg G 0/3an{riges alyl 3¢ maximum

(Ekféaﬁ_? efsp38. ?l‘ihl Eﬁhﬁ rcgjffta?hz%ﬁgh %%Ge’s?@tahl@@ PRYE MYording to a better
W i) Fﬁ)gwn@nsﬂala&emmeq% P " (ideally 20°C).

byl oxyLtS. BIRGHT BYSHF Ofta U AP e A S50-fRoxy--hycroxy-
SHhHIBadiewtthomy O @dozd-Y1-ty- 18dyl r at@RIBSP3-teavbutdxfycugborgylamino-2-
[ﬂgfﬁ'&gl éh&x?’fp{)(éﬁ&l&?@%aﬁg %%l;staefh{eg qy&e%graperdeﬁr%fgr&ly by filtration or
centrlfuglng Drying is carried out under a reduced pressure generally of between 0.5
and 30 kPa, preferably in the region of 0.7 kPa, at a temperature of between 30 and
60°C, preferably in the region of 40°C. | '

The drying of the product was studied. Thus, samples of acetone solvate of
4-acetoxy-2a-benzoyloxy-5p3,20-epoxy-1-hydroxy-7p,10p-dimethoxy-9-oxotax-11-
en-13¢-yl (2R,38)-3-tert-butoxycarbonylamino-2-hydroxy-3-phenylpropionate
deliberately treated at a temperature above 70°C (70 to 100°C) shows an increasing
loss in the content of acetone with the increase in the temperature. For the drying, the

‘preferred temperature is thus between 30 and 60°C and more preferably still is in the
region of 40°C. A mean value of the content of acetone is 7%, which represents
approximately the acetone stoichiometry, which is 6.5 %, for a solvate comprising one

molecule of acetone.

The present invention will be more fully described using the following
examples, which should not be regarded as limiting the invention.
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and 30 kPa, preferably in the region of 0.7 kPa, at a
tenperature of between 30 and 60C, preferably in the
regi on of 40C. The drying of the product was studi ed.
Thus, sanpl es of acetone solvate of 25

4- acet oxy- 2a- benzoyl oxy-5 J3, 20- epoxy-1 - hydroxy-7

J3, 10 3-di net hoxy-9-oxotax- 131- en-13a-yl (2R 3

S) - 3-tert-but oxycar bonyl am no- 2- hydr oxy- 3- phenyl propi o
nate deliberately treated at a tenperature above 70C
(Efarhsle 100C) shows an increasing loss in the content
of acetone with the increase in the tenperature. For

t he dryd4f9gnl vheurifiedeiveter ad: hddedeat &ut &°Csanithers tbepawebe to a

35%1%6% &%ﬁgf %frgxiﬁ{a‘?élf 934 Uy § ie'g‘hln 4ia%et'b{2y EQ %ef%él)tyloxg-s B,20-

TEIO onten

fepox%l “gidirasty- ?Bemﬁe@mlpxy&p@m@ -heerll Jo-vhin apmsevmmtely 2 liters
S(Sfodcﬁﬁhe BRY Hen s\‘é@(hﬁ@ id csarﬁecﬁc(&t Wik 2 du§Rhi(eh 6f 9%‘@'4—&6@&y 20-

one m)I ecul e

' pRenABexs-of. 2969@%} Sﬂgraxzrg M@Wﬁgéﬁ%}ﬂ %%%3% | if&ﬁ&%ﬁé

WR@S)%&HHﬂﬂd)@&axb@nyﬂﬂﬁﬁb@Hyc&ﬁxﬁ B-@hényll‘[go@bﬁate 1solated from
e I

R SERIR o R0 H0 o8 el e 2DShicSE BIeRE, T myxture is

216ﬂ sgrrofg fapmrooctimately 10 8222 Ipynrswgidgh$ liters of purified water are added

V%? ot %gyﬁ%sbggé(%fxﬁﬁg 1? Qeftzgfilgg‘%%y 613 to 90 mmutesl and then the

ydrox - hoxy- tax-11-en-13a-
@ﬁlﬁp@ﬁiom% Bltgreg updergpducsd Dfosaires Bivecakn i AAL 08 dbg ﬁljer with a
| phARnI r@ﬂar&i»‘froﬂd 330 A1 sPaRenE i 50 @l ef ﬁﬁnﬁed water and is then

é}hfég%ng {2,%5)%%3;(8%@3%& e%i}g prei%gxiq 7IkPa)h¥or £ ﬁgurs 197 g of
(2R;e88)y-Br-berzbylbuyg-68.90@pboy J-hadionp-78:10 diratieSy-posntakpl 1-

t | at ed
L ©, o 2 0 AR O 2 Epeny
| pebpionate-agsitong, ompepipg d)d%a@% Wwatet Gingd o/ 2% %m%or@nah@rshcally
'6 §81t8r PhtoRHohlehfOsolBkSr a@loBrafifded 10 over 4 to 5

hours. The mxture is ['eft stirring for 60 to 90
rmgiﬂge&_g@ind then the suspension is filtered under

reduced pressure. The cake is washed on the filter

Wi th a THeQhétducoR ﬁlﬁ@ﬁﬁcﬁd it ﬁl@mréﬁﬁidmhcdéﬁmﬁﬂﬁﬁﬁétﬁfcaﬂﬁ hours at

aﬁ%g%‘é‘“%h s s 207 kP ofod Shmay? BP0 Bl C 4 Hhtrive

Tehiditobdf appradabeky8Pa(tzdnesdypressyremf 160 mmHg) and for 18 hours at
I8 @0uERIXY - 1N RiMid{dS of LprdlimBERO 8008 - QXREAK prisshire of
200 mmHg). At this stage, the content of water is 0.2% and the content of acetone is
4.7% (194 g). At this same stage, 1 aliquot of 1 g of the batch is dried under a reduced
pressure of 5 mmHg successively for 18 hours at 80°C (residual acetone content of
0.5%) and then for 21 hours at 100°C (residual acetone content of 0.02%). The
remainder is dried at 80°C under a reduced pressure of 5 mmHg for 31 hours (acetone
1.7%, water 0.3%, assay with regard to such of 96.5%, purity of greater than 99%c).

Operating conditions used for the acquisition of the diagram (figure 1}

The analyses are carried out on the Bruker D5000 diffractometer equipped with an
Anton Paar TTK temperature chamber. The set-up in reflection possesses focusing
geometry of Bragg-Brentano type (8-0). The powder is deposited on a hollow
aluminum sample holder. A cobalt anticathode tube (40 kV/30 mA) supplies iron-
filtered incident radiation. Radiation is emitted at two wavelengths: Co Koy (A=
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(2R, 3S) - 3-tert-but oxycarbonyl am no- 2- hydr oxy- 3- phenyl -
propi onat e- acet one, conprising 0.1% of water and 7.2%
of acetone (theoretically 6.5%for a stoichionetric
sol vate), are obtained. Drying study The product is
again placed in an oven and sdccessively dried for 18
hours at 20 60C under a reduced pressure of 0.7 kPa,

for 3 hours at 60C under a relative humdity of

ap, pewy& &Ly 1&@ (= @dgg%)pméﬁﬁgsy pbn 46& M¥ItdeN @nﬂy remove

g]ﬁ %é ?‘Fﬁ%&%%%@d&d&’eﬂ M‘i fugl\{ospﬂum o ]t%gg)n thg; incident

t iditish ageleveld 180 hantfacodresad) dfshdinBMsianof thé&o doublet.
content. of acetone is- 4.7% (194 g). At this sane
s§ wolid cal teh.i

S8 b AU ool b R, SRl AEAPBGRE ihosse
h@uieéauata @oetapty ydumionaarea ohéhectmmpbntA dfnmoccﬂ%na@ﬂ dimits the

L Reflerd be@%eéhotﬁé $utRlandAREn{ch §ind WRAMBGS WOBRUE ‘50 g Eﬁulﬁ’éhannel

0. 02% r is dried at. 80C under

Tisae fétect is ST AR BEClRGHPS OB B1h & Padthopt LG8 PEgs engle

OTRGonditoay fou réchmﬂlﬁg dlieddiagragis afe Hf foB6wE %ramtitg fr&molf 5 to 50° in
ater th N eratin conth ns sed f.or t

O3 HBhe) Ay of 1o RS et e ' 40" Stt3 ig, ffiions of

aﬂempclatlm,eﬁdesem amhretldtte'eBnmkénty D5000 diffr act onet er

equi pped with an Anton Paar TTK tenperature chanber.

TRguRe] ThiRedeRts’ BiE! I%Fefrélﬁe mﬁﬁeéﬁgﬁmf SEUR! B3vat® SR chMhprising
of Bragf% Br ent an %‘%ﬁ g The powder 1s deposited
dAFetong Hors iy Oé%ftﬁﬁ te ?FfsﬂI@l%l der. A cobal t

anti cat hode tube (40 kV/30 nA) supplies iron- filtered

| NpiRdspettrira df dici ppoducRatit:anipbnl i s em tted at two
wavel engths: Co Kai Q=4 1.7890 A) and Co Ka2 (? =

57880 e ) LODYER LS00 1850 1900 TRBUR B . 1.7
vithDe B.64 (.| I)phir2 |(fc i3pbt 80 |(1mt {1, 1.88 (l8HD, 2. Aac 61).dromai.20 to

2 Aeusl o8, 13804 mRUE a6 e eer)S3@§tr$€)3PBf 34895 DY b, 11D,

pasald: él | %éwfé? IH)e3 Beidd: Ivall ant éSfIfI%ritPDsﬂ#? Ak &5 He, 11D,
PR3 {d)f e 8, PHEO1 MRt N(1at, 4BNS4.80 (s, i1 H) LD N abioad day eai0ofiz, 1H),

LFLBETRL < I e B Rl Bl 3 E e 62
NE, LR t-)ufmaﬂo,eﬂromm Zﬁe‘@ﬂ de(mi 56D, 7.49 (s be- 7.5 Hze 2H), 51605 (taoad t,
qet £GP\ WPN Witis g, whgf h of 10 of 28 angle.
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The conditions for recording the diagrans are as
follows: scanning from1.5 to 50 in 20, counting tine
of 30 seconds per degree in 28, under ambient
conditions of 10 tenperature, pressure and relative
hum dity. Figure 1 represents the reference PXRD
dWAY2005(088462he sol vate form cdnprising acet QSE/FRYI04{002344
A) of the product of exanple 1. NWR spectrum of the
product of exanple 1 1H NMR spectrum (400 M4z, CDC13,

Af’ : 0.s, 3H, 1.22 (s, 314), 1.37 (s, 15

22 3 ; =, 1.72 (s, 3H), 1.80 (m, 1H), 1.88
(s, 3H), 2.17 (s, 6H), from2.20 to 2.40 (nt, 2H),

2 3 6 ( Sp 7 %{Ep ng(cet%y% %)1(/% é’f é;a %‘%XY ?tx 30%92.(@’13_)57@9 (ﬁ&&@(g-(ls%ydroxy-

(HﬁlOﬁ}dlmeﬂmxaf%m@t@{ Hrend3¢yl 4.@2R, 3(Sd—3-t¢ﬂ&)ug))@c¢abonyiammo—2-

, Hz, 1H). 4.63 (nt, 4. 80
Fﬁ%dmi'ﬁgh%@ o%%ogatéJ - 1OH)Hz 1H), ( 5 27H)(br oad d(SJ

= 10 He, 544 (d, J = 10 Hz, 1 H), 5.64 (d, J =
7.5 Hz 21Mﬁ)acel@n2 %olggte(OTA-aéetcxﬁa-Z&%enﬁo%d&()yrSB‘ I@E@o&y&ﬁ‘lydroxy-

(ﬁirlo%gglfn%%o}y' }-_%Xo%a)i_&]g éiﬁ‘}"yl 8. Zfaﬁ 3?5 ’3Jte @t%iygﬁrboyil_ﬁmmo-}
WﬁMﬁﬁﬁﬁlﬁﬂﬁﬁﬁﬂQﬁOﬂﬁﬂ@bm@hﬁhg%mW&mﬂShmimﬁkﬁﬁgmgnbﬁgggnm

1 - An acetone solvate of 4-acetoxy-2a-benzoyl oxy-5
f3, 20-epoxy- | -hydroxy-
70, 1033 didhriraseseyfog b prepacation o thgacstone solvate of 4-acctoxy-2o-

(RBzyRxy354,80-L WPE}’(&@!{PWYC@-@Iﬁ&h&y %%@Mi%n-ma-yl

Ipro i onat & etoeso vat.e of
otk IR t%@ﬁ%?%@&}@%@é‘”@’ Ry PTHI}IBF%}%WhJCh comprises
7dryshﬂllﬁngll %bét@ny&bem@rMy-]SBQO-@beéhyxdl’onyB 10B-dimethoxy-9-

Fa&&sg} %n% Uréi?:ﬁ\/lbgfr Sﬁ%ﬁéf?'@%* %EPP’%Z honylamino-2-hydroxy-3-ghenyl-

k;yomenaghtﬁomﬁ aamittarceof Bater Angrob eesiond, owhicheomprises seeding the
RRRL AR %ng%ﬁ)naspgﬁﬂ epr&ﬁlc‘(% %noz{c fbn@%tté}xlﬁn@@‘e and then
benzo | oxy- OXYy-

dr oxy-
:ﬁubwqe@rﬁkyxhyea@ngwﬂwaterA andehi Ch @amyrlseﬁodrymg the product obtained

(&Beﬁgmu&dtpegsgurgut oxycar bonyl am no- 2- hydr oxy- 3- phenyl p
ropi onate, which conprises crystallizing

4- acet oxy- 2a- benzoyl oxy-5 J3, 20- epoxy-
- hy dr oxy- ThSprb0ds3 ad ichirhébyelfim xdiceein Iik-seadit@iscaytied out at a

(céﬂc%ltr%on of 866! 80b e‘%’i%&r%?f%%%ﬂé“c&%pﬁsﬁg’ W QY513 water ratio by
volume of between 65/35 to 75/25.

5 - The process as claimed in claim 4, wherein the seeding is carried outina

mixture comprising an acetone/water ratio by volume of about approximately 68/32.

6 — The process as claimed in claim 3, wherein the acetone/water mixture by

* volume at the end of precipitation is between 70/30 minimum and 30/70 maximum.

7 — The process as claimed in claim 6, wherein the acetone/water mixture by
volume at the end of precipitation is approximately 45/55.

8 — The process as claimed in any one of claims3 to 7, wherein the
crystallization process takes place at 20 + 5°C.
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propi onate froma mxture of water and of acetone,

whi ch conprises seeding the solution with a '
suspension of said product in an acetone/water m xture

and then 15 subsequently treating with water, and

whi-ch conprises drying the product obtained under

reduced pressure. 4 - The protess as claimed in claim

3, wherein the seeding is carried out at a

concentration of 60 to 80 g per liter of a mxture

conpr i S Adhanpracst e elaifie in ro@duindl byherainlduying 6f carried out at a

RnBRERe Bt St Cad o0 Eou e PRTBbIORER Te fine ki 40°c

nmndeuapresmmfhem;uanofdb%kme/ wat er rati o by vol une of
about approxi mately 68/ 32. 6 - The process as cl ai ned
in claim3, wherein the acetone/water m xture by

vol ume - tThe pevrgsoes pleiseedpin eleimpd, Wherpi hearepaltiop is carried
g dﬁemlﬁ@@hr&% TR a@%ndsoﬂutmeop BOREBRy-28-behAyIRE-58,20-

A RN o - Brelet b B R LS r ox ot Gy )3t

%ﬁ&@carﬂ}onylaihmop}hszdasSya@hehﬁpmpﬂbnaﬂe cﬂnq/lne]h by dbprotectlon in an

e g o e R

olimethoRy-Ivivetast hi-cir- 9{3%@1 i QltéSﬁRéa t@ltﬁ{bumxyearbonyl 2-(4-methoxy-
t el 60C and nore preferably
SEEI H% aﬁ%ﬁyl?%aggﬁgg@ih%%@%% under a pressure in the
region of 0.7 kPa. 10 - The process as clained in
claim2, wherein the preparation is carried 5 out
directly starting fromthe acetone sol ution of

4- acet oxy- 2a- benzoyl oxy-5 f 3, 20

epoxy- | - hydroxy- 7f 3, 103- di met hoxy- 9- oxot ax- 11- en- 13a-y
Il (2R 3S)-3-tert-

but oxycar bonyl am no- 2- hydr oxy- 3- phenyl propi onat e
obt ai ned by deprotection in an acid medi umof the
ester 4-acetoxy-2a-benzoyl oxy-5 X3, 20- epoxy-

- hydr oxy-7f 3,10(3- di nethoxy-9-oxotax-11-en-13a-yl
(2R, 4S, 5R) - 3-tert - but oxycar bonyl - 2- (4- net hoxy- 10
phenyl ) - 4- phenyl oxazol i di ne-5- car boxyl at e.




