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TAXANES W TH ANTI TUMOR AND ., ANTI ANG OGENETI C ACTI VI TI ES The present

i nventi on r¥PME8Lo seco-baccatine 11 derivatives. TaxanePEREPHBSS
diterpenes, in particular Paclitaxel and Docetaxel, are at present used in-
medicine for the treatnment of tunors of different origin. I—bmev’ﬁlmumwﬁwwmum
presently avail abl e tarane derivatives have remarkabl e side eff

al so qui ckl 3~ induce resi ,}tlance ~anal ogously to other antitunor drugaonThe

s e3el B*1?2&& L(.z()6)T*_f-3 Q JUN 2004 WO 01/ 53282 PCT/ EPOl / 00386 1 °
SRR
|

present i L VLS of WAL BF bacvar 1 ey vt O RWIANTDI S

di scl osed | e
oral routé& i A rld Bh antiangi ogenetic activity.
The corrpounds of the pr esent |nvent| on have the follow ng general formula
(n: IO R"-CONHO OROf ~ R *166166* R. O..., R ~OHv R QAC-0 3 OrRz
Or4 15 V\/nerel - R and,R, .which can be the sane or different, are

hydr ogen, . e@‘?%&iﬂ“@?%ﬁelat&ﬁt%mb&aat&tmeslﬁmwlauvm aroyl group or a

- CONR~R~ crou Wherelg:? and R7, which can be the sane or different, are
Gi-C4 alkyl, BEf3%A Ctﬁﬂélﬁfﬁme&%dwmu@ri’amtaxd angddD ogmtax ey anetatfpearsem with
R3 a car bBQ e or .t hiogarbonate resg. - R3 is hydrogen or a -OR, group
wherein R |snh'§718fh(§b‘§ org}etir?a%};fr@ WP& diffegent poigin.e or t hi ocar bonat e
residue; - R rou tlonall substjtuted at the neta-
posi tion, or HO X ar 3ﬁ ?59%%%5 \2&53%? © faxaned &Flﬁﬁ%ha‘@rre@arkmblalsmleffects 3
0 Juy 200 I /A 0 A al kyl, CZ-C6 al kenyl
aryl |\Ejor hé’tug\%ig d&éﬁ'@&fgr?&% g??a?@us@%?tgeraﬂﬂmmﬁﬁ“ﬁr tert-but oxy
group, with t oth Q

MRe pﬁx@é’érﬁ%‘z&?ﬂoﬁ @ﬁ'ages R Eigﬁl}‘:&%yeg %% nﬁ%:[;% Ow% é

acyl gr oup is preferably a forny acet
group. disclosed in US 5,756,776, characterized by bioavailability through the oral route,

reducgd toxicity and extremely high antiangiogenetic activity.

The compounds of the present invention have the following general formula (I):

A

*166166*

10

R™-CO-tNH

15

wherein

- R and R,, which can be the same or different, are hydrogen, a C,-C,4 acyl group,
an optionally substituted aroyl group or a -CONR¢R; .g‘,rroup wherein R, and R,
which can be the same or different, are C‘—C\L, alkyl, benzy! or phenyl groups;
20 - R, is hydrogen or it forms with R, a carbonate or thiocarbonate residue;
- .- R; is hydrogen or a -OR; group wherein R; is hydrogen, or it forms with R, a
carbonate or thiocarbonate residue; ‘
- R, is a benzoyl group optionally substituted at the meta- position, or. a hetaroyl
group; |
25 - R'is hy&ogen or C,-C, alkyl;



An optionally substituted aroyl group is preferably benzoyl, optionally
substituted with one or three substituents sel ected from hal ogengajangpr
C--C4 allcyl, C1-C4 al koxy, Cl-C4 hal oal kyl, G -C4 hal oal koxy, cyano, nitro
groups. A neta-substituted benzoyl group is preferably a 3- halo -benzyl or
3-nmet hoxy1l0 benzoyl group. A hetaroyl group is preferably a 5- or b-
menber ed hsteeows3eszl havi ng one or two oxygen, nitrogen or ggrikpéigaisens in
the ring and substituted with a carbonyl group, for exanple 2- or
3-thenoyl, nicotinoyl, 2- or 3-furoyl2 Aryl is preferably phenyl and
hetaryl is preferably 2- or 3- furyl, 2- or 3-thienyl, 15 ~ 2-, 3- or
4-pyridyl. ARYieTRIC edlkdl QT afkea9R: formula (1) is that in which:
- Rand R, whi c?ar“e {{%e garsre, ar9e ?Cmﬁg% 1élcyl group, an optionally
substi tuted RehizayC,- alkyl,d-Oglacyigarybevat-Bitojy GRS R~ group, nore
preferably R and Rl are acetyl or 3,4,5-trinmethoxy-benzoyl; 20 - Rz is

hydr ogen;with &8 previspdhaideand R, &atmosbbbothdldrogenR is hydrogen or nethyl; -
R' is C-C4 alkyl or CZ-C6 al kenyl, nore preferably isobutyl or isobutenyl;
25 - R is & Car€rbaaybgrour dupreferably ahformyt,oanetydf npsrependyad nomxaReylds | s
the one in whi.ch Ris hydrogen and R is an acyl, aroyl or 'CONR6GR7 group as
"defined B, R2 and R3 are hydr ogen, R4 ,. 30J UN 2004 WO 0l/53282
3 PCTI EPO1/ 00386 is bfnzoyl ,.. Rl _is hydrogen or nmethyl, R' is C-C4 alkyl or
C2- C6 al kenyPtarRptonally s snbsgifuted yproyl . gromp dst preferablyt itenzogl, t betidnatlyoxy! s
at CG7 an -9 i,nduces, c ared with known conmpounds, an increase in the
cyt ot oxi &% R?ijt"?ﬂb AR ﬂ%8‘!"”%8?‘&sﬁﬁien@eﬁeie%?%@@“@bﬁl%mtpmasari GpEpekay],
absorpti h h haly 10 The . conpounds of the invention are |ess
pot ent t%ﬁé%gWQéﬁf Ryialicyl gg%ﬁ@%%#@?%ﬁ%@%ﬂ&& $T08PBi ndi ng wi t h

tubul in, whil enit t.0t Oxd Ci n.the.sensjtiyve cancer
li nes. --TheseAg%légaoﬁlrﬁgn&n%i Y gil E’fo g% 1? pgﬁe{a:!?pslg%mha{]ong)e S‘o?r J1RetheXt he
antjipangi ggﬂlg,q'ggo@gti vity. Table shows the in vivo activity of sone
C-seco- 10-dehydr o-10-deacetyl-7,9 10 bi sacetyl -baccatine Il and

C- seco- 10- deMﬁt&o&pﬁgﬂg%ﬁﬁéﬁﬁb@f&)fﬁ&C@t%Em%ﬁgqgﬁ??%% ﬁé&ﬁg%%teio??wlo'! |

derivatives having t ane i sosérine chaln. I'ogeric activity

was eval omygah, hitr rar soffut frendvHh th@fhe bRE kubdtituted! . b 4
i nduced by %3: 2 déglpgo ny/ pel | et) adsor%ed O‘I.’ll da Nfg???ghe?egfgﬁﬁg?g?@’.@ngl m,

0.5 nl) éxdmpledd s Gbtheneylcuivstinoyil2-CrBREGbYIT ce. 15 ' The tested conpound
was adm ni stered through the oral route daily or through the

i ntraper it ondayl is preferably phenyt aad betdeylss padfetably Z-hawdr fueyls @nbr 3ithisayl, Af t er
7 ﬂsys,.éh%rangi ogeni c response was eval uated by neasuring the henogl obin
content #h3rRE4pdiMidAs, according to the procedure by Drabkin. Table - In

vivo anti angjogepeti.c actiyity of the_conpound of -exanple Il. 20
ConmpoundHe p%ﬁféﬁe&/ga?@)?ﬁ/qo RPUHdS °gf%1u1¥:®12@1?0@ vhghpo1+ 300Exanple |1

90 ny/kg_i.pg a%d%fwh?c‘hoa% ?k?e éLaSHQe,rgé l%19(3,9633' acyl group, an optionally substituted
“benzoyl group as defined above or a CONR4R; group, more preferably R and R,
are acetyl or 3,4,5-trimethoxy-benzoyl;
20 - R, is hydrogen;
- R; is hydrogen;
- R, is benzoyl;
- R'is hydrogen or methyl;
- R"is C,-C, alkyl or C,-C¢ alkenyl, more preferably isobutyl or isobutenyl;
25 - R"is a tert-butoxy group. '
A further group of preferred compounds is the one in which R is hydrogen and
R, is an acy}, aroyl or CONR6R7 group as defined above, ‘Rz and R; are hydrogen, R,



Q. 009 . 0.00170Exanple VII 50 ng/kg i.p. 0.01440 100 ng/ kg p.o. 0.00970 x,

The conpounds of the invention are prepared by reacting C seco-31@ dghyesio
3 0J UN 2004 W 01/53282 PCT/ EP01/ 00386 4 10-deacetyl -7, 9- hydr oxy
baccat i neWOa1/53282cri bed in US 5,756,776 with a carboxylic aBCH/EPeHeWsE e
dérivative (chloride or anhydride), according to known acyl ati on net hods.
The C7 and C9 diesters can be prepar&d by using at |east two equival ents of
the 5 reactive derivative. The carbamate groups can be introduced with
conventis beatoytpRh dsihydicgenarangthgl, (R k€@ct] QlkIXYV'o' &I POosaeR ansane of
formul a RGR7NH. ‘}'he resul ting cor?rpound?‘ar%a then r ac%)e%,% Z%:%@& ﬁa"{‘ o] '
known pheegures, with an isoserine derivative, usually an oxazolidine
derivative, which, by acid treatnent under mld conditions gives conpounds
(1). 10 TheTleorpeifitatioh bhehé MyaREXAS AT €-FARE. 6" i7edebY €
toxicity: at doses effective in inhi}(l:q)iti ng the tunor grg\?\#hc{)ﬁgﬁaaigﬁéﬂe

nei t herknegirg bbmipesads,oin divdrddet inier Sk hdtivi? oh & i

transpl anted wi th human tunoX cell s,(gg dose of E}gch t§>r<kleé ,tél?sete%ﬁalénﬁshaes,

r &f er enesl] ds igpreved abswptibs haRdtoHDF o RE T THE | JFH rs
and wei ght | osg up to 20% 15 ~ The corrpouonds g¥ {Cﬁglp;?r@ggnt |§13§Y\‘H on,

t hanks ate l¢fsepoteht denBaclitagel, Wiltdd by the ?ére&@xce%iugy i Qﬁxg@%gt #h! tbulin,

i nj ectabl e preparations. Conpounds (n can al so be fornul I'nt

conventwiital kespihg c eongriribloney{tagizity o0 tht 2RkALiEYe Eﬁg@égf lys! NghEsd ow

toxicity, conpounds (1) can be adm niStered intravenous dosages up

t o 600 copipvundis dnaindy Idyffet fidas @uRe oPtHeriOf TH/ iR ?n?rﬁtﬁggf%ngﬁ@_ﬁ?gvity,

decreased to 50 ng/n2 in the treatnent of rheumatol

f ol | owTablexsimyestheuin heivol lactisityabe $difte | CvaRbl POLdehy BRI oL ddHckiyid b1 S
scope. Exanple | - preparation of : ?

@0secobixcdbiybdicoatife deHiet whd?7, Q?—-bé&r—&@f&el‘l&d?o'ilbad‘é‘a%mm,é-'ﬂisa q]' {4l on
of 300 ng of 10-dehydro-10-deacetyl baccatine Ill in 5 of nethdnol’ is

added wattonhtehaccatinelI[evatile haality thBRafRASbihedhdifr © is stirred for
10 mn. After conplete o[i ssolution, 80 ng of NaBHg, are added in small
portions. The antiangiogenic activity was evaluated by means of the Matrigel test, in
which angiogenesis is induced by FGF-2 (150 mg/pellet) adsorbed on a Matrigel
pellet (12.5 mg/ml, 0.5 mL) injected subcutaneously in C57BL6N mice.
15 - The tested compound was administered through the oral route daily or through
~ the intraperitoneal route on alternate days, at the shown concentration. After 7 days,
the angiogenic response was evaluated by measuring the hemoglobin content in the

pellets, according to the procedure by Drabkin.

Table - In vivo antiangiogenetic activity of the compound of example II.

20 -

Compound Hemoglobin g/dl %
Control 0.01 £0.001 -
FGF-2 0.03 £ 0.001 + 300
Example II
90 mg/kg i.p. 0.015 + 0.001 ) >0
150 mg/kg p.o. 0.009 + 0.001 -
Example VII
50 mg/kg i.p. 0.014 - w0

| 100 mg/kg p.o. 0.009 - 70

The compoﬁnds of the invention are prepared by reacting C-seco-10-dehydro-



Lo

,. WD 01153282 5 30 J U N 2004 PC'T/ EP01/00386 After 10 min the sol ution
is treated with an equal volunme of a NH4AC aqueous sol ution and ?x{,ra@ctgd
with CH2C 2. The chlorinated solvent is renoved, the residue ' i n Ug'p
in x m of pyridine, cooled to OCin 1 h, then added with 150 ng of acetic
anhydri de. W“‘?ﬁé tionis left to stand for 2 h at 0OC, then diluted wth
10 mM of wate d back-extracted with CH2A 2. The chl ori RSEEEUERfent i s
distilled off under vacuum and the resjdue is chromatographed on silica gel
eluting with a m xture of n hexane/ethyl acetate to obtain 260 ng of '

G seco- 10-dehydr o= 10-deacet yl -7, 9-bi s acetyl - baccatine Il (mz 630).
Exanpl e | |18‘.‘{15}5%9’&%2%'81@8?&3’ﬁ’@cciaﬁl-ﬂe(légeée%ﬁﬁé-m&és&;?%,7?6 hidh axgarBoxydicc 10
but oxycar | am. no- propanayl ], C.seco- 10- dehydr o- 10- deacet yl - 7, 9- bi s- acet yl
bacc a%/i N egﬁglﬂly }'g{)%]e{engela‘?&wey (Jhlonge or anhyd% e), according to known acylation Y
C- seco- 10,-]%%1 cgr 0- 10- deacetyl -7, 9- bi s-acetyl baccatine Il are dissolved in
5 m of toluene and added with 335 ng of dicycl ohexyl carbodiim de (DCC),

O arboyl o Dby 2 ey sttt ol B e By B g BT S B GR pbfb s
h d . d w HC0.3

ot urat od aatyt | aerye. THES chbamae gl B e, MifodtoBar B! romtigontl | ca
gel to remRyiods] € exhDISBY YRBLioh ﬁl%%ﬁ%ﬁf% %@?ﬁg%%gggﬁ‘?ﬁgzé%#ﬁm and

the residue is taken up in nethano

t enper at ur e oTh® Cesuldting cdmpJuils 30¢ thenGRaétSd 2R:ch k&% n
g odimp > 2 S Fdﬁ%?dext rac?g%&v%u?ﬂr?’ %012.

diluted with water and the desired compound is bac

The sol vean isaseeimaplerivatve, afshally anbsxizolidde deivativd,3whicARby acid treatment
3S) - 3-i so-butyl - 2- hydr oxy- 3-tert - but oxycar bonyl am no- propanoyl]-GC seco-10
dehydr o- 18ndrravdd ¢bndition$ gives cempbuidsa@ati ne 111. Exanple |11 - preparation
of -[ (2R, 39)-3-phenyl - 2- hydroxy-3-tert J 25 ‘
but 3%y car bony T B#icABINSHBER A e inveriiem aochietstetized1by dew sysiemid t8xibitg:- acet yl
baccatine II1. 630 ng of .. .. ) . : .
C- seco- 1090888y RIS - Bembibitng the hpner gevethythey doduas neithar| weight dosssmorved
in5mM of .t.oluene and.added w th 33S of , DCC, 525 of (45,SR-N 30
3 UN 20 oﬁ“ﬁﬁ‘b‘i“?‘%%fféﬁlty; 1In the nude mousergansplantcd’ wit}% hurnr}gan tum(o: c’ells,)a dose

of Paclitaxel, used as the reference drug, exerting the same antitumor activity, also

ihduces tremors and weight loss up to 20%.
15 The compounds of the présent invention, thanks to their h1gh water solubility,
“can be easily formulated in injectable preparations.
Compounds (I) can also be formulated in the form of conw'eﬁtional oral
compositions (capsules or tablets).
Thanks to their low toxicity, compounds (I) can be administered intravenously at
20 dosages up to 600 mg/m?2 and orally at dosages up to IOOO-mg/mz. Dosages can be
decreased to 50 mg/m2 in the treatment of rheumatoid arthritis.
The following examples further illustrate the invention without limiting its
scope. |
Example I - preparation of C-seco-10-dehydro-10-deacetyl-7,9-bis-acetyl-
25 baccatine III. | ,
A solution of 300 mg of 10-dehydro-10-deacetylbaccatine III in 5 ml of
methanol isnadded with 1 equiv. of CeCl3.3H70 and the reaction mixture is stirred for

10 min. After complete dissolution, 80 mg of NaBHjy are added in small porﬁons.



6. PG' T/ EP01/ 00386 -

Boc- 2- (2, 4- di net hoxyphenyl ) -4. -i sobut yl - 5- oxazol i di ne- car boxyl i é LY Zg%d
20 ng of 4-di methyl am nopyridine. The solution is heated at 60C for 24 h,

t hen treat eWQWV5328x hyl acetate and a NaHCO3~ saturated sol utRGIHEPOTIG6386
organi c phase is dried and filtered through silica gel to renove urea. The
sol vent is evaporated to dryness under &acuum5 and the residue is taken up
i n nmet hanol / hydrochl oric acid, keeping a tenperature of 0OC for 1 h. The

sol ution iAsfteredOr miin 2R sodutdbh G5 trdueed ith!agCeqiial RolakRr omdeg%ﬂgﬁg;éoﬁg

conpound i s back-extracted with CH2Cl2. The solvent is evapor at

obt ai n 708chwionf aridB ektradted vith CH-Cly. The chlorinated solvent is re d 1
S) - 3-i so- butyl - 2- hydr oxy-3-tert- b2ut gxycar bonyl am nopr opano{/rllciv-ec3 éheec%e-sid -edeh

ydr o- 10- désatakienluprinSt hilofayeidihe, haokttbr0eClihl 1 h\hies hdisd e 1 36 Wit bf 2&8ic
fromethyl acetate to yield 645 ng of pure conpound. Exanple IV -

pr epar at i enhypdrids.sHeosdlOtide iy fiotolfantfor Otly bt (3 -thes diluted with 10 ml of water
trimet hoxybenzoyl -baccatine I11. A solution of 546 ng of

C-sedo- 10anédhbatleettacted cwithl ObixClat iThe kchlorinated wdlveht pigr Hidtiliedi sfrags@s
with 575 ng of trinmethoxybenzoyl chloride in small portions. After 15 3 h

the. sol uvhcsnmsangotheadsidne ds 8hramatographed on ailitacgdlrelatieg with b nEitAGe Bf d-he
organi ¢ phase is washed with acids until pyridine is conpletely renoved.
The sol vehexang/ethybncatasel tof pbtain Afidaimg F5Crsgcoil 0-dehydro-10-deacetyl-7,9-bis-
C-seco- 10- deh}/dr 0- 10-deacetyl -7, 9-bi s trinethoxybenzoyl -baccatine IIl. (mz
- 936). Exappt¥l-baccatingddl Guizdfi3®)f 13-[ (2R, 3S)- 3- phenyl - 2- hydr oxy- 3-tert 20
but oxycar bonyl_anm no--pr.opanoyl ] - C- seco- 10- dehydr o- 10- deacet yl -7, 9-bi s

tri met hoxybenX®amplgc dht r npreparationo ofy 13[(2R, [3r3-iso-butyl-2-hydroxy-3-tert-
39) j,C seﬁo- 10- degyd;ﬂo- 10-deacetyl -7,9-bis-trinmet hoxg benzoyl - baccatine 111
ar e 18i ssoPYteKYGArbanylaminorpropanoyihE-seeackd-dehyd et ldeasetydaX9-toea cetyl-of
(4S, SR)- EL boc- 2- (2 4-di met hoxyphenyl)-4-isobutyl-5 25 ‘_ .
oxazol i di RBESAMRSIM: ¢ acid and 20 ng of 4-di nethyl ami nopyri di ne. The

NaHOD3 sat ur ABD B uEor-s3ens hrdpliie> prsleaceinl-Gr big-asat brccstined Mhrasagh
vacuum andipReeRos: BBl AL elites et Rded o 98 Bt afeveldhowyvepimtimide
T, The S2rG 370 P RECAYSRPIERA (b imel R P T RRBh ek ersdsbdinne
gfefs'l ?gd(')gt?%pﬁﬂgﬂ%'%@ %&h%@ @%f&d4mi§n%m%gn%n%pygﬁ$nes. e rJv,tohlitlsone\1/sa g'gt% eaq
U R g e R AR AN TR
crystal i ggdnid BRaK {Yaridf 8hatftdred Xﬁx%lughasﬁ?cangel(){o P 6w QRO VAL solvent is
evaporated to dryness under vacuum and the residue is taken up in
methanol/hydrochloric acid, keeping a temperature of 0°C for 1 h. The solution is-
20 neutralized to pH 5, then diluted with water and the desired compound is back-
extracted with CH2Clp. The solvent is evaporated off to obtain 700 mg of 13-[(2R,
38)-3-iso-butyl-2-hydroxy-3-tert-butoxycarbonylamino-propanoyl]-C-seco-10-
Y dehydro-10-deacetyl-7,9-bis-acetyl-baccatine III. |
Example III - preparation of 13-[(2R, 3S)-3-phenyl-2-hydroxy-3-tert-
25 butoxycarbonylamino-propanoyi}-C-seco-10-dehydro-10-deacetyl-7,9-bis-acetyl-
baccatine III. | .,
630 mg of C-Seco-lO-dehydro-10-deacetyl-7,9-bis»a§etyl-baccatine III are
dissolved m 5 ml of toluene and added with 335 mg of DCC, 525 mg of (4S,5R)-N-



Exanpl.e VI - preparation of

C- seco- 10- dehydr o- 10- deacet yl - 7, 9- bi s- acet yl baccatine 111 1, 14- Gaf bibiNa2lgt 1
g of tO- d&,gc 55)5%%214[3 hydroxybaccatl ne I1l, prepared as disclosed in US 10
5,698, 712, ssolved in methanol and treated with 6 g SCTERPHNEE6 ang

t he reactlon m xture is stirred for 120 hrs. The salt is filtered off, the
solvent is renoved and the residue i ® chromat ographed on silica gel coI umm,
eluting with a 6:4 mxture of hexane/ethyl acetate, to obtain 0.9 g of

10- dehyBoo—z-QzAe@mtyomeyBy&uaobybécﬁeamwdmel-cmbmnybarabmhamdezo itg ©€8) .

300 ng of this conpound are dissolved in I5 "' nethanol and treated with 1
equi v. 4fdimethiygastinopymdineh®he sabtionris heatedrat 6&°C for 24 ch, fthen t@atednwithf t er
conpl ete dissolution, 80 of NaBH4 are added in small portions. After 10
m n t heethyl acetete and a NedCH3saturated soltion. The wrganie phas¢-uClriedanddiilered
solution and extracted with CH2Cl2. The chlorinated solvent is renoved, the
r esi duetliroughisdicagelita remeveaireay Fhedsoheent i eveppretedgo dpmessundenaacumled

wi th 150 ng of acetic 20 anhydrlde under, stirring, The solution is left to
st and félﬁd #he, regideis taken wp I meaihanalhydoochlons agish diccping adepentraof ed

W th CHZC12 The -chl or| at ed, sol vent |s distilled f under vacuum and the
resi due07G for bt bae Wil neytralizg g}élplélﬁt theg &l‘éﬁdawﬁhx‘tv&ﬁcé apdl the

c QEéﬁ?e&?ﬁga%%%%%éémc&Péx%& ‘é’ltggc%ﬁyplba"gb%usph’ém is evaporatedrofriat o
ég 236F§%My 3 Elﬁgd éi?vﬂ&ﬁeﬁ%ﬁﬁewn %Bﬂ 3&% -ttt ABYFarbendaminot o- deh
éf’éicéom?p%%éﬁtyﬁ G ego R e e pis nenselbecretee 011 vmich oS L
e P aR B TR Sl S S BB Soorted |

RS na R2 @%n@ﬁ‘& Eﬁ%l%Séﬁéép} rtbE ofooh-Sepr TR GRS bHE s are
or pliffﬁrlgpettBBg{,S?@/O% %@ﬁtlﬁeﬁrmg acyl group, a benzoyl group,

opti ona one or three substituents selected from hal ogen

cyano, ni tr & gy BHSK of s mEoR ARk 0 e ROl b I B K 0K, .
the s a”ByﬁElqu is" fldeBlwith'59 5hg ot tﬁMoxﬂ@HZch HioR8E WY Small portions. After

15 3 h the solution is poured into 30 ml of water and extracted with CH,Cly; the organic

phase is washed with acids until pyridine is completely removed. The solvent is
evaporated off to obtain 905 mg of C-seco-10-dehydro-10-deacetyl-7,9-bis-
trimethoxybenzoyl-baccatine III. (m/z 936).
Example V - preparation of 13-[(2R, 3S)-3-phenyl-2-hydroxy-3-tert-
20 butoxycarbonylamino-propanoyl]-C-seco-10-dehydro-10-deacetyl-7,9-bis-
trimethoxybenzoyl-baccatine I1I.
930 mg of 13-[(2R, 38)]-C-seco-10-dehydro-10-deacetyl-7,9-bis-trimethoxy-
benzoyl-baccatine III are dissolved in 15 ml of toluene and added with 335 mg of
DCC, 525 mg of (45, S5R)-N-boc-2-(2,4-dimethoxyphenyl)-4-isobutyl-5-
25 oxazolidinecarboxylic acid and 20 mg of 4-dimethylaminopyridine. The solution is
heated at 60°C for 24 h, then treated with ethyl acetate and a NaHCO3 saturated
solution. The organic phase is dried and filtered through silica gel to remove urea. The

solvent is evaporated to dryness under vacuum and the residue is taken up in



10 groups; - R2 is hydrogen or it forms with R3 a carbonate or 3 2004
t hi ocarbonate residue; - R3 is hydrogen or a -ORS group wherein RsIiNs

hydr ogen, wodés3dgarns with R2 a carbonate or thiocarbonate rec\,sri due: - Rais
a benzoyl group optionally substituted at the nesa- positioﬁ, GrE0L00386
6- nenbered hetaroyl group having onesor two oxygen, nitrogen or sulfur
atons in the ring and substituted with a carbonyl group; - R is hydrogen

or Cil- YA~ S Ll = vl -C6 al ke phenyl, 2- or 3-furyl,
> or o TRretoVnygRenCiell Ketihe o Gyperafire GO fior T bo Thessaiuion i C -
-C~g | 440 r t roup, with the proviso that R and R1
cannot E}?@g&lﬁéﬂyt rgg:a(r?l’? ﬁ%@%@ﬁé&gwawr a@éiﬁildezmgl aempourcbripdankls as
cl ai ned 4 | : ik N 20<14 0100386 - R and R~, which are
t he saneé,X@rg_raeeaaw&:t}- Q@@?y thrs(%&%?nltjdﬁ eé’ﬁP‘Pr&FFEDP uektpin 8¢0dmgratupd(2Rzoy !
Seel O B o S R R SR AN o S,
R4 3 s beREONIs-10- LS 1 -y hyl.. - R'.is -4 ,al kyl or CZ-C6

al kenyl , nggfeo é?e@g?gﬂ ?@sggﬁ{ﬁﬁ%ﬁ@é%‘&%‘%{m‘% eﬁtl whiclR'is ¢rystallized
tert - buiffor iR etade ined in,claiml wherein R is hydrogen
and R1L is an a)gyl ?tag? Bﬁ%g%gﬁ%r%ggﬁ%gngefi ned in claiml, RZ and R3
2 sl el B UL D s isae bt o
1 sel ecbadcitineTIILB1H8{cARboRate. _

S) - 3-1so-butyl -2- hydroxy- 3-tert-but oxycarbonyl am no- propanoyl | G- seco- 10- deh
393 pheny 5 by oxs- 3 Tor T baeaRar Ry I, Blendet.n lisdlesedyin US
sd80- 105858y Tl Y- 8- diessietd |in 7nRiHind] 2@ #baBacEHh! %%ﬂ&&%?hﬁ%hy o

S) - 3- phenyl - 2- hydr oxy- 3-tert - but oxycar bonyl am no-p

0- 10- detgaetiph-rii@uisi 5-stitiedefor DROLIRRZ THE sHR ' %15’ 2R 3 . .

S)-3-i sggcgéélt - Zi-dt;ler oxy-3-tert-but oxycarsbogsg/ﬁfr%pﬁdobgi (%%% %T%—Ssréwvfé- dehy

dr o- 10- seisidneds bhsomatepydpheb avcalitdge]l d 1 . 425 S

Phar mac}tzut i c?lth}(]:lorrposi ti onsglf:dgnt ai ni ng age ag‘(hinég, ?Iﬁgrﬁg%%%a“mﬁﬁé of

cl ai ns Acxang/qthylniacetate; wot bbtaisudioabd eof arg-dehydrf-10L Piath

compounds of, Cll?i m 1 - 4 for the pr te)%oar ation of r,%l\/lg_\lE%baﬂ%ﬂE%ji‘3 h)8roxy-
accatine III 1,14-carbonate (M+ 568). 300 mg of this compound are dissolved i

Is - methanp] and treated with 1 equiv. of CeCl3.3H20 and the reaction mixture is stirred
for 10 min. After complcte dissolution, 80 mg of NaBH4 are added ‘in small portions.
After 10 min the solution is treated v&ith an equal volume of a NH4Cl aqueous
solution and extracted with CH3Cly. The chlorinated solvent is removed, the residue
is taken up in 1 ml of pyridine, cooled to 0°C in 1 h, then added with 150 mg of acetic
20 anhydride under stirring. The solution is left to stand for 2 h at 0°C, then diluted with
10 ml of water and back-extracted with CHCly. The chlorinated solvent is distilled
off under vacuum and the residue is chromatographed on silica gel eluting with a
. mixture of n-hexane/ethyl acetate to obtain 250 mg of C-secoQIO-dehydro-IO-
, deacetyl-7,9-bis-acetyl-baccatine III 1,14-carbonate (m/z 658).
25 Example VII — Ppreparation pf 13-[(2R, 35)-3-isobutyl-2-hydroxy-3-tert-
butoxycarbonylamino-propanoyl]-C-seco-lO-dehydro-lO-deacetyl-7,9-bis-acetyl -
baccatine III 1,14-carbonate.

600 mg of C—seco-lO-dehydro-l0-deacetyl-7,9-bis-acetyl-baccatine 1 1,14-
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a] ca] ca] cal] ca] ca] caU] ca] ca] cal] c
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(12)|v| 10M f%l[vn 109! () - LIMLOY: () - M= SOZXG&(DI ,JIILN 2004
5& ()-1fL Z90%58& ()- 4L
bCl 91 1109 () - ! 0SEYAOUKKS ()-F
L Z940%5(5& ()- |j

10%y& () -
10%& () - ¥81096& () -
79409558 ()-!SL  Z909%B58& ()-! &6L 2%1

| ASRYA0UNENBE! () - F | KSRYAOUXAXAZ! ()-F 4°9 10988 ()-1:
. 109 55 1055

v &%gt%%ﬁ(o) 6940w & () -9l 11096& () -9l 110% () -

(=~ @IV7! y#100%& ()-F# 100%& ()-!10%: ()- | 0 R

S 100& ()~ FO0%& ()~ 109 () - I\/@nw\/zxgod/z?!()Hs 3\,?(;/{)&\{%) 16;3&5()10/& ()- Y.{IS' (

)O(VeI&I(H)S \]}?/%%%}50%1@3{&@&%)%53 10% ()-"1Ls" 100& ()-"kL.'F Y.

109%& ()-Y{. 10%& ()-YY{. 109%& ()-

OR
" O OR1
R ~CO—:NH ﬁ)
R" R' bH
id} wherein
5 - R and R,, which can be the same or different, are hydrogen, a Cy-Cys acyl

group, a benzoyl group, optionally subétituted with one or three substituents

selected from halogen atoms or C;-C, alkyl, Ci-Cy4 alkoxy, C;-Cy haloalkyl,

Ci-Cy haloalkoxy, Cyano, nitro groups, or a -CONR4R; group wherein R¢ and

Ry, which can be the same or different, are C;-Cy4 alkyl, benzyl 6r phenyl
10 groups;

- Ry is hydrogen or it forms with R; a carbonate or thiocarbonate residue;

- Rjis hydrogen or a -OR; group wherein R is hydrogen, or it forms with

Mg

R, a carbonate or thiocarbonate residue;
- Ry is a benzoyl group optionally substituted at the meta- position, or a 5-
15 or 6- membered hetaroyl group having one or two oxygen, nitrogen or sulfur
atoms in the ring and substituted with a carbonyl group;
- R'is hydrogen or C;-C, alkyl;
- R"is C-Cy alkyl, C,-Cs alkenyl, phenyl, 2- or 3-furyl, 2- or 3-thienyl, 2-,
3- or 4-pyridyl;
20 - R"isaC-Cy4 aikyl, C,-Cys acyl, aryl or tert-butoxy group,

with the proviso that R and R; cannot be both hydrogen.
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109 ()- '){vUs ynt10%&& ()-G G 10%& ()-G 10%& ()- 10%& ()-%
810988 () - 10(10(10(#s| [:vUA  Y40%& () G 10%&& ()- m10%%& ()-' 3,
Y0%R& ()- &L- 109%&& ()-G Y 109%&& ()- t Y+940%R& ()- f) 109&& ()-
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3:"109&R& ()=~ &FRY| §nd/ B4, wiERhOase( &ie pamef ahd ROTs{Rys(3eyl Qfoupo%n( &p(mnzuy
g#10% (& ()-G SH10% (& ()-Z # 10% (& ()-Uc |[:vUd 10% (& () -

| &10% (& () s@sw@ﬁdlglwpgbe(ryzoyica%cte&ir(eﬂ in S#lr0% ©O& & EraRSEMIRERY( Jnde
YL S## [ 810% -3 $#10@@(§%gv #&10% ( & ( F & 1#10% (& ()-F
Ff#10% (& (Iyteﬁe@b,biBo/&r{ we#cgy!s%%;% wsthoxgbeozeyl:
5 100 & (-4 L09NVE () |41 10% (& ()-4 y2910% (& ()

#10@&( BAM: " 10%' & ()-( F10%' & ()-( 10%' & () -

98.096& () - 10r(}%0 10(;& N3 #10% (& ()- &% y'* ()] [:vUA  FOL10%" & ()-
sf#10%' & () yf #10%"' & () - @&10%&'&f(%3 L% & ()
#10%' & ()-)D $z#10%' & ()- "&10%' & ()- !#10%' & ()-

M 10%' &(%)) )52135‘}? Z}O@’() 9' 1 10%"' & (%) £%) 4|+t ,|[:\(/)u4 ( oo & ()
@OL! 10%"' & (g ; /098! % 110%' & ()-  (10%' & () -
g2#10%" & ()(h{féhyakgké?fh“ﬁ <#10%' & ()- - #10%' & ()-G , 8#10%" & ()-
96&10%" & () - RFABLAOECE Glkyl %2#1129/ &a(&n 3T gréﬁMﬁ?e 1sobutyl or
NGO’ 10% & ()- @109% & ()- U004 & () fsi00

4\) 10 isobutenyl;

- R"is a tert-butoxy group.
3. Compounds as claimed in claim 1 wherein R is hydrogen and R, is an
acyl, aroyl or CONRgR; group as defined in claim 1, R, and R; are hydrogen,
‘R4 is benzoyl, R' is hydrogen or methyl, R" is C;-C,4 alkyl or C,-C¢ alkenyl
15 and R™ is tert-butoxy. |
4, A compound as claimed in claim 1 selected from:
13-[(2R, 3 S)-3-iso-butyl-2-hydroxy-3-teft-butoxycarbonylamino-propanoyl]—
C-seco-10-dehydro-10-deacetyl-7,9-bis-acetyl-baccatine III,
13-[(2R, 3S)-3—phenyl-2-hydroxy-3-tert-butoxycarbonylamino-propanoy.‘.]lC-
20 seco-10-dehydro~10-deacetyl-7,9-bis-acetyl-baccatine III,
13—[(2R, 3S)-3-phenyl-2-hydroxy-3-tert-butoxycarbonylamino-propanoyl]-C-
seco-10-dehydro-10-deacetyl-7,9-bis-trimethoxybenzoyl-baccatine III,
13-[(2R, 3S)-3-isobutyl-2-hydroxy-3-tert-butoxycarbonylamino-propanoyl]-
C-seco-10-dehydro-10-deacetyl-7,9-bis-acetyl -baccatine III 1,14-carbonate.
25 5. Pharmaceutical compositions containing as active ingredient a compound
of claims 1 - 4 in mixture with a suitable carrier.

6. The use of the compounds of claims 1 - 4 for the preparation of
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