EP'0 534 708 Bl Description BACKGROUND OF THE | NVENTI ON 5 The present

i nvention is directed to novel taﬁa%ﬁ%‘ '%H have utility as antil eukem a
and antitunor agents. The taxane TamTy of terpenes, of which taxol is a
menber, has attracted considerable interest in both the biological and
chemi cal pésdefiptiohaxol s a prom sing cancer chenotherapeutic agent with a
broad spectrum of antil eukem ¢ and tunor-inhibiting activity. Taxol has a
2' R3S BAUKGRQUNBIOFOIHEAaNMENTION f ol | owi ng 10 structural fornula: QAc [err]
(1) 25 wherein Ac is acetyl. Because of this promsing activity, taxol is
cur rientsl y uillske prgganhigvantionnis eliréctedr to abwsl tamane® whict-hava ability ael anthegkeiis erdcanBuaores .
Col it et agentsreported in US-A-4,814,470 that taxol derivatives having
structural e exane fapily oledpengs. df wbich taxpl isca mernhey: hes afiractad caneiderpblg intesiest in bothan
that of t¥#& cS‘iO'OgiE?‘.a"QO:hP'Eig}?‘d]da"&STa"R'_ is oo promisiag tcanchy, gh praputicy agant witty gdbrepdle  of
R' and R'spegtespyof sadiiguienis endgumor-inthipiting, actidty h Exolhep f @i A B Sonfigyration and the following

but oxy &ar PYHYRIIPAMHE and t heir stereoi soneric forns, and mi xtures thereof.
The conpound of fornula (2) in which R is hydrogen, R' is hydroxy, R'' is
tert-but oxycarbonyl am no having the 2' R, 3' S configuration is comonly
referred to as taxotere. Al though taxgl an§ re are prom sing
chenntggrapeutic agentgHsCORY a®e no ' ef fective. so
Accordingly, a need renuai nsZf or|jaddi #f #apeutic agents. SUMVARY

OF THE | NVENTI ON Anpng hsfgbéébbannq:tha Ayt nvention, therefore, is
the provision of novel TBX&neZderivat\smes ypr e val uabl e
antil eukem a and antitunor agernts. 2 3834 748 Bl
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wherein Ac is acetyl. Because of this promising activity, taxol is currently undergoing clinical trials in both
France and the United States.
Colin et al. reported in US-A-4,814,470 that taxol derivatives having structural formula (2) below, have
an activity significantly greater than that of taxol (1).
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45 R' represents hydrogen or acetyl and one of R" and R™ represents hydroxy and the other represents tert-
butoxycarbonylamino and their stereoisomeric forms, and mixtures thereof. The compound of formula (2) in
which R' is hydrogen, R" is hydroxy, R™ is teri-butoxycarbonylamino having the 2'R, 3'S configuration is
commonly referred to as taxotere.

Although taxol and taxotere are promising chemotherapeutic agents, they are not universally effective.
s0 Accordingly, a need remains for additional chemotherapeutic agents.

SUMMARY OF THE INVENTION

Among the objects of the present invention, therefore, is the provision of novel taxane derivatives which
&5 are valuable antileukemia and antitumor agents.



Bri‘efly,” therefore,’ the present invention is directed to taxane derivatives
of the formula: z [err] *(3) 15 20 | ] Zis -[err] [err]ydrogen,
hydr oxyl protecting group, or [err]%’é%%—?Bé[rr] al kyl, alkenyl up to
[err], alkynyl up to e[rr] or monocylic aryl, [err] is benzoyl substituted
benzoyl or [ ehahy, Mekeford] 4R pRBEN Inventién i a.reaﬁewbcan@mvaa@sonhe foftuid are

I ndependently sel ected from hydrogen and functional groups which increase
the water solubility of the taxane derivatiye, the functional groups having

the formul a - COGCOR wherel NgG i eth Pene, Yoropyl ene, [err]-cycl ohexyl ene,
or 1 ,;2-phenylene; [err] "b g A3
[errMn =1 to 3 :hycﬁ_ﬂger( vier

I

=iggjogen or methyl; 35
ng 1 to 4 carbons
[err] = hydrogen, |ower coHt'Hl ﬁl nd> rbons, benzyl,

hydr oxyet hyl , CH2CO2H, or |rreobyl am n% / [err] = independently
sel ected from | ower al kyl containing 1 or or benzyl, or [err] and
[err] tofet her with the ni trogen atom of oé‘[rg oone of the follow ng
rings [err] 50 [err] | oner al kyl contghytody ? or?72 “car bons or benzyl ;

[err] = halide; and base: [err] N-methyl gl ucam ne, NaO—I or 55 KOH. O her
objects and features of this invention will be in part ébparent and in part
poi nt ed Qut hereinafter. 3

wherein
Ry is

(s] ]
[/>—— or [/>_ .
25 Zis -OTy,

T, is hydrogen, hydroxyl protecting group, or -COTz,
Tz is H, G1-Cs alkyl, alkenyl up to Cs, alkynyl up to Cs or monocylic aryl,
Rs is benzoyl, substituted benzoyl or C,-Cs alkoxycarbonyl,
Ac is acety), and
30 E: and E; are independently selected from hydrogen and functional groups which increase the water
solubility of the taxane derivative, the functional groups having the formula -COGCOR' wherein
G is ethylene, propylene, -CH =CH-, 1,2-cyclohexylens, or 1,2-phenylene;
R' = OH base, NR2R3, OR?, SR3, OCH2CONR*R3, or OH;
R2 = hydrogen or methyl;
35 R® = (CH2),NRR? or (CHz),N°RS R” RéX°;
=1t03;
R* = hydrogen or lower alkyl containing 1 to 4 carbons;
R5 = hydrogen, lower alkyl containing 1 to 4 carbons, benzyl, hydroxyethyl, CH2CO:H, or
Y dimethylaminosthyl;
40 R® and R = independently selected from lower alkyl containing 1 or 2 carbons or benzyl, or R® and
R’ together with the nitrogen atom of NRSR’ forms one of the following rings

45 OE]E] E]

50

R® = lower alkyl containing 1 or 2 carbons or benzyl;

X° = halide; and
base= NHs, (HOC2Hs)aN, N(CHa)s, CHsN(C2HsOH)2, NH2(CHz)s NHz, N-methyigiucamine, NaOH, or
§5 KOH.

Other objects and features of this invention will be in part apparent and in part pointed out hereinafter.



EP 0 534 708 Bl DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS I n
accordance with the present inventi 0o, as been di scovered that
conmpounds havi ng structural forn%i’a?%hg)-},oaiéﬁ general , and structural
formulae (4) and (5), in particular, show remarkabl e properties, in 5

vitro. apehid ECHRRIOR Gt siekemRm MsbriktsiTor agents. Thei bi ol ogi cal
activit ' ViTro, using tubulin assays according to

t he net hods, gdcordaich WRE tRL prédent, invbntichEk hasBbesh Qiiigoveidd thaéh 6ampbBits (hk@ky] Jtruetniel!
hunan capmfiia @Fih gbrieR€ Snd sidtuiab fofriugea@pirde(s), tn parntiztiare sovivbrerharkhble)prdpastied, irand
t axot & evitrol @nd &6 Waluadle difiéukahia o dntiturherxagiars Thelibivlgpidabactivity has ifedh deterehined jn

whi S havigbo, ukify RbdRn aafs aosdingytortize methodsmf/ Paweso bt ahi 1 §dll Biplogye At t479dB7(1981)

[ err] - | aatdchomen ¢ancamedlidinesadridixcorhparalbietpi tag exhibpited: kystexaleand taxatee:y| i ¢ nucl eus and
a CG13 nmetallic oxide substituent to form conmpounds having a [err]-am do
ester substituent at C 13. e [err]-lactans have, for exanple, the

foll owtng structural for a:;.. 45 N EP 0 534 708 Bl [err] [err] is a
hydr oxy protecting grogp, fT] oi s bgnzoyl g g r] al koxycarbonyl, or 10

[err] 15 and [err] isg:l\, , F] [err}
Ph/ N,z- 3 (o] o
Y 1)
' ) g (4)
16 H OH
o ped
. AcQ
b 20 (o)
25
30
(s)
85
{ .
/
40
Taxanes having formulae (4) and (6) which have the 2'R, 3'S configuration may be obtained _by
reacting a g-lactam with metal alkoxides having the taxane tetracylic nucleus and a C-13 metallic oxide
substituent to form compounds having a g-amido ester substituent at C-13. The g-lactams have, for
example, the following structural formula:
45
Ry
\N1 /°
2 (6)
50 : 4 3
AN
R, ~ OR,
55 wherein

R is



[efr]-lactanms (6) can be prepared fromreadily available starting
materials, as is illustrated by th?ggw rwll_reaction schene: 20 OLI [err]
25 N-TMS 40 [err] reagents ( X HF, -78 [err] Cto -50 [err]
C, (b) LHVDS, THF, -78 [err] Cto O [err] C 45 (c) THF, -78 [err] Cto
25 - C, (2h); and (d) triethylam ne and an acyl chloride [err] [err] 55

or alkyl chloroformate [err al koxycar bonyl LDA is lithium

di i sopropyl am de and LHNDS@J—LM um gexamne si l,azane). The 3-hydroxy
protecting group shown in t above reaction ene is -SiRs wherein [err]
IS t;'\rj/al.‘kyl or triaryl such as triethyl. The 3-hydroxyl may be protected

w t h~ot her standard protecting groups such as 1- 5 EP 0 534 708 Bl

et hoxyet hyl , Reris 2hRira®y profecting groumt hoxynet hyl . Addi ti onal hydroxy protecting
groups and t s iskhanedyk & sCe dlkorecabonyhgr be found in "Protective Goups in
Organic Synthesis" by T.W G eene, John Wley & Sons, 1981. The racemc
[err]-1detanms may be resolved into the pure enantioners prior to protection
by recrystal- lization of the corre i ng_2-met hoxy-2-(trifluoromethyl)
phenyl acetic esters. However, th&T 8descri bed hereinbel ow in
which the [err]-am do ester side chai s attached has the advantage of

bei ng highly di astereo-sel ective, thus permtting the use of a racemc

m xture of jsjde chain precursor. The netal al koxides having the taxane

tetracycliC RYGd QUS, AN, 2olcHhd-.Tet al i c oxide substituent have the

follow ng st rHQétéMsa(E) daR b8 BleBaredlitbm readily available starting materials, as is illustrated by the following
reaction scheme:

N
0 oL!
V/
. —
RgS10 OCHyCHy  —mmeer RgS10 OCH,CH,

25

o N—TMS
30 R.,CHO —2 . R,—7 ,

. c

0

35 : Ra\ / H\ y 0
\) 7 \) [/,
. 5 % S
_ A 0S1Rg A “0s1R,g

40

reagents
(a) LDA, THF, -78°C to -50°C;
(b) LHMDS, THF, -78°C t0 0°C;
45 {c) THF, -78°C t0 25°C, (2h); and
(d) triethylamine and an acyl chloride
(Rs =

o .
@—co— or x—-@—co-— p|

55 or alkyl chloroformate (Rs = alkoxycarbonyl.
{LDA is lithium diisopropylamide and LHMDS is lithium hexamethyldisilazane).
The 3-hydroxy protecting group shown in the above reaction scheme is -SiRs wherein Rs is irialkyl or
triaryl such as triethyl. The 3-hydroxyl may be protected with other standard protecting groups such as 1-

5



[err] ‘20 wherein'Z is [err] is hydrogen hydr oxyl protecting group, or
[err] alkyl, alkenyl up to e[rr %éB'f\'/lp to [err] or nonocylic aryl;
[err] is a hydroxy protecting group an is a netal, preferably selected
fromthe group conprising Goup IA Goup IlA and transition netals, and
NDSt  préhdryemyl, ¥r 2,2.p-trichiBroethdrymdthyR 'additional A9droxy protétfing1§tbupk add 116 %yrilR6is BoRof

pr epar edlayne fouda el TPRisciVd Groupd Mrgdaie\SyiaksisinBy T. WX Gfeend, Sohh MyCk Bensmesl.eus and a
C- 13 hydmxabengit @uqetanisinvayativ ©sdlyad @i tha | puieCenaraibipers ipdori t0 piotestiont lleerysa vent .
Pr ef er allzbtion df htke @bressponbing 2-restiprne-Mfluaomdinyd)Cptienytachticl estars) Hisveter,Cthb avaction

7-,0- tor | deséripbds hdrgmbelomdrewhichrind B-emidovaster side aimeirtie atzbiiedihaetie advantageof bdingrchighty

G &€ene, digsteregtseledtive, HCBeritiing teise of (aT&B@)c nuxturb pf sidelehain preewses) or

7, 10- bi s- The mptel dilpkidgs| hayingothe tesane fetiagyiclic mislowsegndrat &R mptalily exidecsubstitugdt have

10- deactte fpllowingstreatyral fomgla:j s converted to 7-O-triethyl silyL-10-deacetyl 30

baccatin Ill according to the follow ng reaction schene: [ERR

[ ERR[? Under what are reported to be carefully optim zed conditions,
10-deacetyl baccatin Ill is reac{ed w h 29 so equivalents of [ERR] at 23
C under an argon at nosphere for e’ the presence of 50 ml of

Fovi de

as a reaction product in

product may then optionally

: S5 mL of pyridine/ mol of 9a

at 0 [err]C under an argon atnosphR¥e@df o hours to provide 86%yield of

7-0-triethylsilyl baccatin Il (9b); NP @'Eehe,. et al. in JACS 110, 5917

%)55, 5918 (1988). The 7-0-triethylsilyl baccatin Ill (9b) is reacted with
or gawersm Alsl-0T, ; TP BPYLEEbn THyadxyd prolcting Giolp, ot JCOTINTL s H) C3<Th ARy} alkehid Dp ®S

t et r ahycl, akyhybap {oT¢Fgr, mdnocylio eyt Thés dareydadxy aloleotingChroup; and M is a metal, preferably

13- O | i delectadrirom Getgraup bomyrising Glou e Geup A ardlrafsiioh mataissdnd wiosti preférihly, LioMb.ow ng

react i oNe, §oh®ne: 6 EP 0 534 708 B1 QAc As shown in the follow ng

reaced on Seehveetd) alkoileSalei prapanadrby7 ro@ting arealévpdl hiplingl thepisxsoetetray¢lic nudiens pndr Grct s

with [ el qlvdrwcsrtwm v(ith)anj argapprheiaic] eempguni dn @ rsuitablaysoiverit.| Rrpferally. hergirahel iarg

i nt er neRtptegtest bageafim il fip patticular. 7-Oseihwdsilg bapgatiny lﬂx( hicty pas psobipined 2 deschbed fved

with a §eense gl \JAGS 14k 831 (1988 ar by qlher \e§)|°F§I' q‘é IY Vﬁ'h’é"ﬁ"??é'ﬁ"'hxdrol zed

under nij | 83 CRAqEeY [rofigsnepetd. Bdeaceivigbaceatip I s, /iQsietpdsily100pgeetylyy ane

subs® t W% 1l according to the following reaction scheme:

pyridine/mol of 10-deacetyl ,hae
7-triethylsilyl-10-deacetyl bacca
84- 865%y| eld after purification.

% 1. (C3Ms)81CL. CiHaN

2. CH,C0CL, CoRyN HO -+ L

® (8) (9) a, 6
h: Tlﬂc CH3

Under what are reported to be carefully optimized conditions, 10-deacetyl baccatin Il is reacted with 20
s§0 equivalents of (C2Hs):SiCl at 23°C under an argon atmosphere for 20 hours in the presence of 50 ml of
pyridine/mmol of 10-deacetyl baccatin Hl to provide 7-triethylsilyl-10-deacety! baccatin Hi (9a) as a reaction
product in 84-86% yield after purification. The reaction product may then optionally be acetylated with 5
equivalents of CH3COCI and 26 mL of pyridine/mmol of 9a at 0 °C under an argon atmosphere for 48
hours to provide 88% yield of 7-O-triethylsilyl baccatin lil (9b); see Greene, et al. in JACS 110, 5917 at
55 5918 (1988).
The 7-O-triethylsilyl baccatin Il {9b) is reacted with an organometallic compound such as n-butyllithium
in a solvent such as tetrahydrofuran (THF), to form the metal alkoxide 13-Q-lithium-7-O-triethylsilyl baccatin
ili (10) as shown in the following reaction scheme:



[err] 50 wheiein [err] is .55
or 7 EP 0 534-708 Bl [err] is gegssyros derr] al koxycarbonyl, or [err] Xl
is d, Br, F, [err] Both the conversion of the al cohol to the met al
al koxi de and the ultimte synthesis of the taxane 10 derivative can take
place in the same reaction vessel. Preferably,. the [err]-lactamis added to
the reaction vessel after fornmation tbggeln F¢jhe net al al koxi de. The
present invention also prOV|des phar mageu '5L0Mmgp
conpound of fornula(%?é engral 3
(5 in particular, Befht F 3 pharmaceutical ly
acceptable, inert or phyS|oIog|caIIy a 0 | uedts or adjuvants. 15
These conpositions nay be presented in ary [ofNsappropriate for the
adm ni stration route envisaged. The parentalﬂrout- and especially the
intravenous route, is the preferential routé for™a®ninistration. The
conpositions according to the invention forgg&F@ﬁﬁeral adm ni strati on may
be agueous or non- aqueous sterile solutio pen3|ons or emul si ons.
"Propyl ene glycol, vegetable oils, especially olive oil, and injectable
organic esters, e.g. ethyl oleate, may be usefi;as the solvent or the
vehi cl,g. These 20 conpositions nay al so contain adjuvants, especially
wetting agents, enulsifiers or dispersants. The sterilization may be
carried out in several ways, e.g. using a bacteriological filter, by
incorporating sterilizing agents into the conposition, by irradiation or by
heating. They may also be in the formof sterile solid conpositions which
Rey beedi ssol ved or dispersed In steriloacwater or any other injectable
sterile medium The products of gémeral f&mula (3) are nore particularly
used in the treatnment of acute | epker iieu%ﬁ tunors, at daily
doses which ar ec%%@{eéglé e‘rwﬁ g by* thd i ntrayeopus
(perfusion) routé fér a : bility of conpounds of
fornmul®d (3) may be |nproved by nodi fd e the C2' and/or C7
substituents to incorporate approppﬁate}i Ki onal groups, [err]. For
i ncreased water solubility, [err] and E2 woy ¥$ndependently be hydrogen or
-COGCOR[ err] wherein G and R are as dEftﬁggHabove

ositions containing a
Rd6CHsIsor nul ae (4) and

As shown in the following reaction scheme, 13-O-lithium-7-O-triethylsilyl baccatin il (10) reacts with 8-

lactam (6) in which R is triethyl silyl to provide an intermediate in which the C-7 and C-2" hydroxyl groups

35 are protected with a triethylsilyl group. The triethylsilyl groups are then hydrolyzed under mild conditions so
as not to disturb the ester linkage or the taxane substituents.

k_/‘ AcO

40 o)

OTES Ry

L1 Ownm Ra\ /0
. N—=4" (1) e R
;‘:C Dg )_—\(2) HF., Pyridine, CH,CN
45 AcO Ry OTES
10

50 wherein

Ri is

: G- - O



30 The preparation of compounds in which [err]is -COGCOR[err] is set forth
i n US-A-4942184. The foll ow ng Eﬁéﬂ% éﬂl ustrate the invention. EXAMPLE 1
35 [err]] so Preparation of 3 sp ee@? (2-furyl) taxol. To a solution
of 7-triethylsilyl baccatin I1l (100 ng, 0.143 mmol) in 1 nL of THF at -45
[ err] C wag, atdadylde,cnvdiedyclb&§i/or. of a 1. 63M sol ution of nBuLi in hexane.
After 0.5 h at -45 [err]C,. a solution of cis-1-
benzoyl -3-triethyl silyl oxy-4-(2-furyl)azetidin-2-one (266 ng, 0.715 mmol)
in 1 m, of THF was added 55 dropw 0 the m xture. The solution was
WE\’/FTBd to O [err] C and kept at % ha pperature for 1 h before 1 m of a
' b solution of AcOH in THF was added™ The m xture was partitioned between
saturated aqueous NaHCO and 60/ 40 ethyl acetate/hexane. Evaporation of the
or gani Xl iagepr, G- & Ped-due which was purified by filtration through
silica gePotp dhegm?!ﬂfi%"f @ieohgl 19 the metal alkoxidgjand Hy ultimate synthesis of the taxane
- (2' R wazve qan qc? |"b ﬂ prgq regq:ﬂon gesse! lEpier@bly,:.me mtaBlls added to the reaction

3 -desp or3 f°' lal 'gc P‘ﬁ@ lé?é:o of P g él S 3 R ksomar

T ' ' t

'n 6 mihi" e %18%'?'93‘]'%?[? ﬁ %“é""&f"- D Fe e e o 5"
m. Of 4Wm§§? fti ns m Oog ra: |J1’|Jtrat%n rgute §n ]g Elhen at
gave 115uin, rllgo%lﬁfo}?s% s sBFk xm\uewﬁs ok r%; N etQ w&aséaoc.aup ARt O

gi ve 98anglinjbdiable”drglic sster h&RY lotedte; kndy b rdé ad %0 ve¥drCthe \Wticle. These

ECT ¥St @irpbsitRR Hiap rHlsﬁeéohﬁﬁ ik ospodialy: watiy- dghfits Qnul&.néfsr br dishehdifts. The
( er sigrittzatichiRayNalZchribEout In SBvetat wayd, o.d. using’a Bacteriologidal fitbieB\ZicbpRdrabrig dtelizing” . 74
(m 2H, agafit® i the lcompositidn, (binirradidionadr yetekting., THoy &fay (@lo bd ir-th® fotmbdt stedibl,solldH) |
6. 40 ( dcompositiods hidhianay Dbidiséolvey br)disperséOn &isrjle datbr o-ry)othebinjddtatfecktoriiednsdivth. 2, 10
9.2 Hz, | hhe pidByts obgedsral(fotohpla J3)aredméte péttichlathizysodl im, the-{Blaimenttof 66ty leykerdias-and. 0 Hz,
1H, B2, dold tuhoS6at diily doses- whicthare Ipe@brally betivbgn HBNd 2 M8 by dhe idtraverousd (pifysion)H,
Hz), 4.ragefodghaddt= 10.7, 6.7 Hz, 1H H7), 4.31 (d, J = 8.6 Hz, 1H, H20a),
4.20 (d, JFhewgergolubility of gqmppynds gf)formglag®) may, bejimproyedcpyHpodification of ihy C2andgr (m 1
H, H6a)07 subsfiiuents to GF?’Wm?PP’OE"%%f“ %'?"ahwupﬂlﬁl and . fer (“Sfeassq’-lwafifmb‘)’"“y 15189 (m
1H, H61 Ez pagipd 'Pd°§t'y bgrqurm ‘g r"'"1 a“dl"aafje as glefied ;‘%""9 3H, Mel 9),
1. 2530( s ;Fepa ; comp hlc or|§é|is6—f:0 mfogh in US-A-4942

follown, mp]es lu afe the ifvention.
EXAMPLE 1
35
O
~ )k I J
40 3 \Zv "
Ph ' g ot C4)
H OH

4% Fh

s0 Preparation of 3'-desphenyl-3'-(2-furyl) taxol.

To a solution of 7-triethylsilyl baccatin [l (100 mg, 0.143 mmol) in 1 mL of THF at -45 °*C was added
dropwise 0.087 mL of a 1.63M solution of nBuLi in hexane. After 0.5 h at -45 °C, a solution of cis-1-
benzoyl-3-triethylsilyloxy-4-(2-furyl)azetidin-2-one (266 mg, 0.715 mmol) in 1 mL, of THF was added

55 dropwise t0 the mixture. The solution was warmed to 0 *C and kept at that temperature for 1 h before 1 ml
of a 10% solution of AcOH in THF was added. The mixture was partitioned between saturated aqueous
NaHCOs and 60/40 ethyl acetate/hexane. Evaporation of the organic layer gave a residue which was
purified by filtration through silica gel to give 143 mg of a mixture containing {2'R,3'S)-2',7-(bis)triethylsilyl-

8



Yu 20 : ) Onc 25

H OHt, OAcO 0 . ‘ : 0 Preparation of
3' - Desphenyl - 3" - (2-thi enyl )t axol . E&S"%"%“s%‘l ution of 7-triethylsilyl
baccatin I'l'l (100 ng, 0.143 mol) in 1 nL of THF at -45 *C was added

dropwi se  Guf8hemli-a"Qb-fufvl) taxol@GRdh SRAILEMoGH ofthe RBLEA) isomeiexane. After 0.5 h at
-45 *C, a sofoly dofiflorOdt 143 g bf thé ixture obtained from the previous reaction in 6 mL of acetonitrile and
benzoyl ) - BBImLEd pyrdine layd ©F Wasladded b.01ine BYAer@dRbIUE HR- The eniddurd Was Btimed, at 0 . T 1d 3| )
in 1 mL othed EF25/6G for 6l8] B,Cknd parpiibhéEbetvideh Bturifodk dqusaiis sddien Bicdriwhate and syl axetatee d
to 0% £ Egholatptof dtie ettybicetatensoitiohtgavect i5amg df niutdialfwhick was pdrifiétbby flash chromatrdy- a
109540l Ut raphy lgivAODHigi(81%) biF3"desphenglel2-furiliexairiwhichiwas rorystaliizact fiom roskwdolivetere e n
. saturated naqﬂ@eﬂs *LOlRaki308° {046 FHMB).et hyl acet at e/ hexane. Evaporati on of

t he or gani'it NMRYERClg 80&MH2)s 81 e WRP EiR 't\kla14 @@w @ d7-F4y(mi 2H. arometicy (7-5 ip.oillg h

!

si li ca gelrrometicli6p8 (d g5 @%ﬂ“a"*ﬁx@d%ﬂe’ Td I) 6.29 (s, 1H, H10), 6.24 (dd, J = 92
(2'R, 3'18) 92" Hz;q'gmiﬁ ft§9| ?iéﬁ Hz, 3h *0'12 "i I'i'i"’@n P (d?a{xbl“ah%i a
smal | anoliEtHH (‘Fr" sts P@H%F"'z ﬁ H? agsg 4;'9 z'""

m xture o 'm 0 3
m. of pyri gdﬂg?" ‘j’gggf?l E%llﬁrLA6 1368 2'(&; %L

stirred af I P, é“ 625* C for 13 h, and partltloned

bet weerl® s%&g@? aqueous sodi um bi carbonate and et hyI acetate. Evaporation
of the et ate solution gave 140 ng of material which was purified by
flash chromatog- raphy to give 93 ng (76% of 3'-desphenyl-3'-(2-thienyl)
taxol whi ch was recrystallj q fromnetha- nol/water. mp. 173 175 *C;

L Na »42.1- (c 0.515, s 50 'HNWR (gPds, 300 M) 5 8. 14
='7.1 Hz, 2H, benzg ate rthg), 7,72 (dy Jg= 8.7 Hz, 2H, benzanide
matid), 7

ortho) 7.65-7.35 (m 75[] e
thienyl), 7.19 (dd, J_ 337Q ksl .

1H thienyl), 6.96 (E"J N3 8 ¥z,

= 8.8, #.7 Hz, 1H HI13), 6HO5 (cuid J =
7.1 Hz, 1H H2), 4.95 (dd, J = 9.3, 1) Hzyo 18
4.40 (dd, J = 11.0, 6.6 Hz in, H?), 4,91 (M
20 (d, J = 8.5 Hz, 1H, H20,1), 3.81 %ld_ha = £1 H, 1H H3), 3.72 (br. s,
iN, 2°OH), 2.54 (in, iH N-a), 2A41 (s F8), 2.37 (in, 2H Hlda,

H14$), .23 (s, 3H, 10Ac), 1.88 (in, iN, H-c), 1.82 (br s, 3H, M18), 1.68
(s, 3H, Me19), 1.23 (s, 3H Mel?), 1.14 (s, 3N, Me16). 9 EP 0 534 708 Bl

Preparation of 3'-Desphenyl-3-(2-thienyl)taxol.

5 hl.1 Hz, 1H

g%(dd, J =55 3.9 H,
§ 1 H ta), 6.24 (dd, J
1H, H3ld, 5.68 (d, J =
4.78 (d, J = 2.2 Hz, iH
- 8.5 Hz, 55 iH, HZOa)

‘\3

85 To a solution of 7-triethylsilyl baccatin lll (100 mg, 0.143 mmol) in 1 mL of THF at -45 °C was added
dropwise 0.087 mL of a 1.63M solution of nBuLi in hexane. After 0.5 h at -46 °C, a solution of cis-1-(4-
benzoyl)-3-triethylsilyloxy-4-(2-thienyl)azetidin-2-one (277 mg, 0.715 mmol) in 1 mL of THF was added

. dropwise to the mixture. The solution was warmed to 0 *C and kept at that temperature for 1 h before 1 mL
\_) of a 10% solution of AcOH in THF was added. The mixture was partitioned between saturated aqueous

40 NaHCOs; and 60/40 ethyl acetate/hexane. Evaporation of the organic layer gave a residue which was
purified by filtration through silica gel to give 168 mg of a mixture containing (2R,3'S)-2',7-(bis)triethylsilyl-
3-desphenyl-3'-(2-thienyl) taxol and a small amount of the (2'S,3'R) isomer.

To a solution of 169 mg of the mixture obtained from the previous reaction in 6 mL of acetonitrile and
0.3 mL of pyridine at 0 *C was added 0.9 mL of 48% aqueous HF. The mixture was stirred at 0 *C for 3 h,

45 then at 25 *C for 13 h, and partitioned between saturated aqusous sodium bicarbonate and ethyl acetate.
Evaporation of the ethyl acetate solution gave 140 mg of material which was purified by flash chromatog-
raphy to give 93 mg (76%) of 3'-desphenyl-3-(2-thienyl) taxol, which was recrystallized from metha-
noliwater.

m.p. 173-175 °C; [aPna -42.1° (¢ 0.515, CHCls).

so0 'H NMR (CDCl,, 300 MHz) 5 8.14 (d, J = 7.1 Hz, 2H, benzoate ortho), 7.72 (d, J = 8.7 Hz, 2H, benzamide
ortho), 7.65-7.35 (m, 6H, aromatic), 7.31 (dd, J = 5.5, 1.1 Hz, 1H, thienyl), 7.19 (dd, J =3.9, 1.1 Hz, 1H,
thienyl), 7.03 (dd, J = 5.5, 3.9 Hz, 1H, thienyl), 6.96 (d, J = 8.8 Hz, 1H, NH), 6.28 (s, 1H, H10), 8.24 (dd, J
= 8.8, 7.7 Hz, 1H, H13), 6.05 (dd, J = 8.8, 1.7 Hz, 1H, H%), 6.68 (d, J = 7.1 Hz, 1H, H2), 495 (dd, J =
9.3, 1.7 Hz, 1H, H5), 4.78 (d, J = 2.2 Hz, 1H, HZ), 440 (dd, J = 11.0, 6.6 Hz, 1H, H7), 4.31 (d, J = 8.5 Hz,

56 1H, H20a), 4.20 (d, v = 85 Hz, 1H, H208), 3.81 (d, J = 7.1 Hz, 1H, H3), 3.72 (br. s, 1H, 20H), 2.564 (m,
1H, H6a), 2.41 (s, 3H, 4Ac), 2.37 (m, 2H, H14a, H148), 2.23 (s, 3H, 10Ac), 1.88 (m, 1H, H6a), 1.82 (br s, 3H,
Me18), 1.88 (s, 3H, Me19), 1.23 (s, 3H, Me17), 1.14 (s, 3H, Me186).



EXAMPLE*3 Tubutin bindi ng assays were perforned using conpounds (4) and (5)

substantially as set forth in Pa
(1981) and conpared to taxol

Table 1. TABLE 1 10

Tubul i n AgsgaxpiEni t Peak

75 Taxol
Taxot ere
a human cp#meRs of al,

K¢

resi

lJ. Céinsiol

an

Rel .
100

d

Rate 4

98 15

Tubulin binding adédfs Wefé\Blidimeti ddihgl @mpbundi(® aneT(®) Qbéiainagchsisat Joith i ON
1: 45987 ihgst)hantd Scompaiéd Bb@l ridaERotohe Thi tesdis ate

Cancer, g npresehtad &, Tablnd. a rru| tidrug resistant cell

ant to a variety of hydrophobi c agents,

n?%ﬁb%%ﬁ@k‘*hg'r

Cel |

Bi ol ogy 91: 479-487
esults are 5 presented in

Conmpound Nane/ For mul a

i ne (HCTNW46) ,
I ncl udi ng taxol.

83 5

which is
Cytotoxicity

was assessed in HCT116 and HCT VM46 huiMBLE tol on carci noma cells by XTT
(2, 3-bi s(2-net hoxy-4-nitro-5-sul fophenyl)-5-[ (phenyl am no) carbonyl ] 2H-tetra

zol i um 25 hydr oxi de asd
tetrazad?iunm formazan ag
usi ng hurman and ot her t

Cells were plated at 4(
hours | ater drugs were
at 37 [err] C for 72 hd
added. A dehydr ogenase

SYorhpsihdnamarsml | " Crahhiahiay O
say for cell grow lp—entg—ergeg—senrstt
unor_cell lines", ¢JptdealdRel. Aty
00 cellgs/well in 9¢ weby mjcrotite
added and serial dijl utesl. The cel
urs at Taich tine fhe 1oetrdzol $aum
enzymne Taxotdra ve cel s rig@lucgds t he

a soluble

ivity in culture
27-4833, 1988).
pl ates and 24
wer e i ncubated

ye, XTT, was

T to a formthat

absorbs light at 450 nmwhich can be 30 quantitated spectiroph

otonetrically. The greater the absorbance the greater the nunber of
ThexAnpsiglst s are expressed as an [err] which is the drug

cells.

coqggnggarTUﬂ‘TEquired to inhibit cell proliferation (i.e.

live

absor bance at

4507 to 36Yodelk weRPébtdied Wnlitre on @ humaNEdndr cBIPlideSHCT H#5) Whidh! it SvaiRbIE from the

pr esent ednétidnal TeMcer Rstitvte) GRd a MUMEGS

fosistalicoinhin® (GCTAN4D), which iisviedistant a variety of

TABLE 2 Onytruphiobit dyaints/ikchuding ftakol. Cytotoxicity was agseyséd inHCTT116Ldnd HCTHBA46 Niividl celbh

4

Taxol =s

carcinoma cells by XTT024-bis(2-methhx{p-4-8itrd-5-sulfophenyl)-5-[(phenylamino)catb@@ip2H-tetrazolivth 110
hydroxide assay (Ru@i@d ot al, "Eval(etit8 6f a spublecipieazoliumformazan ass@y ®P ¢ell growth a@ 246

drug sensitivity in culture using human and other tumor cell lines”, Cancer Res. 48:4827-4833, 1988). Cells
were plated at 4000 celis/well in 96 well microtiter plates and 24 hours later drugs were added and serial
diluted. The cells were incubated at 37°* C for 72 hours at which time the tetrazolium dye, XTT, was added.
A dehydrogenase enzyme in live cells reduces the XTT to a form that absorbs light at 450 nm which can be

quantitated spectroph otometrically. The greater the absorbance the greater the number of live cells. The

results are expressed as an ICso which is the drug concentration required to inhibit cell profiferation (i.e.
absorbance at 450 nm) to 50% of that of unireated control cells. The results are presented in Table 2.
Lower numbers indicate greater activity.

35

TABLE 2

Compound Name/Formula

ICso

HCT 116

HCT VM46

4
5

Taxol
Taxotere

0.004
0.006
0.004

0.007

0.079
0.110
0.536
0.246

in view of the above, it will be seen that the several objects of the invention are achieved.

50

65

10



45' I n vi ew of :t he 'above, it will be seen that the several objec
I nvention are achieved.- 50 55 1 0 EP Q 34708 Bl | 1111t1t3is
11111 111 111 d ai ns EP 0 534 708 B1 |
C L M - S1. Ataxane derivative of the fornula 5 [ER ,!NI!UWJ’ Hum”"'
substi t ut eé,aﬁgnzoyl or [err] al koxycarbonyl, 30 Ac i
[err] are Independently selected from hydrogen and functional groups which
i ncrease t{le Avalafd dericdiived elidim@h t he taxane derivative, the functional
groups having the forrmula -COGCOR[err] wherein: Gis ethylene, propylene,
Cg, 1 ,2-cyclohexylene, or 1 ,2- phenylgne [err] 35 [err] =
hyd#‘o’gen or rrethyl [err] n = 1to 3; [er#w]= hydrogen or |ower alkyl
containing 1 to 4 carbons; [eyf:]f ydrobe LJ%LE containing 1 to 4

H

car bons, benzyl, hydroxyeﬂ;lxl er] 401 Aoethyl; [err]=
2 carbons or
of [err] fornms one

i ndependent |y sel ected fro \N?T alMoyh
benzyl, or [err] and R7 togetlher th th

of thefollovvingrings 45 [ERR Pel’ = A &W+ cpntaining 1 or 2
carbons or benzyl; [err] = hallde and 55 0OH = o o[err]
N- net hyl gl ucam ne, NaCH, or KOH. CgH5COD 20~
15 (3)
wherein
. R; is
N

(o] S
O - O-
25

2is -0Ty,

T, is hydrogen, hydroxyl protecting group, or -COT>2,

Tz is H, Ci-Cs alkyl, alkenyl up to Cs, alkynyl up to Cs or monocyclic aryl.

Rs is benzoyl, substituted benzoyl or C1-C¢ alkoxycarbonyl,
30 Ac is acetyl, and

E:; and E; are independently selected from hydrogen and functional groups which increase the

water solubility of the taxane derivative, the functional groups having the formula -COGCOR! wherein:
G is ethylene, propylene, -CH = CH-, 1,2-cyclohexylsne, or 1,2-phenylene;
= OH base, NR?R?, OR?, SR?, OCH.CONR*R®, or OH;

35 R2 = hydrogen or methyl;
R® = (CH2),NR®R7 or (CH2),N°RE R7 ReX®;
=113
, R* = hydrogen or lower alkyl containing 1 to 4 carbons;
U R® = hydrogen, lower alkyl containing 1 to 4 carbons, benzyl, hydroxysthyl, CH.COzH, or
40 dimethylaminoethyl;

R® and R7 = independently selected from lower alkyl containing 1 or 2 carbons or benzyl, or R¢
and R? together with the nitrogen atom of NR®R? forms one of the following rings

| sleloRle

R® = lower alkyl containing 1 or 2 carbons or benzyl;

50

X® = halide; and
55 base= NHz, (HOC2Hs)sN, N(CHa)s, CHsN(C2Ha OH)2, NH2(CHz)s NH2, N-methylglucamine, NaOH,
or KOH.

11



EP 0 534 708 Bl 2. A taxane derivative according to claim1, mherein [err]
IS nd the taxane has the 2"R—3-S

C L ;
configuration. 10 3. A taxane deEF&5P4§8§5€cordlng to c
[err] is 15 and [err] wherein G and [err] are as defintec lqn Ei ﬂ(#!lk
A taxanep, dﬁrtbééﬁbtde\ri@an@%%&iﬁ chaifh ﬁlnﬁérém By isWher ei n [err] *Lerrp €

t axane derivative has the R, 3'S configuration. 5. A taxane derivative
according to claiml1, wherein [err] is 30 [err] 35 and [err] wherein G and

[err] are as defined in claim1. 6. Aquglggceutical conposition which

contaisns a taxane derivative accordin y one of clains 1 to 5, and one

or re pharncol ogically acceptable, i t or physiologically active

di luents or adjuvants. 40 Patentansprlche 1. Taxan-Derivat der Formel 45
Z Ri 0 a 0 i OE so
~~~~~~~~ Nagdthg taxane has the 2'R, 3'Scopfiggrgtion. H 66

~~~~~ WBooe~~~~~~~(3) WOrin 12

3. A taxane derivative according to claim 1, wherein R, is

o]
15 [/)———

and E; is -COGCOR! wherein G and R! are as definted in claim 1.

L/ 20 4. A taxane derivative according to claim 1, wherein Ry is

[ )—

and the taxane derivative has the 2'R, 3'S configuration.

.
25

5. A taxane derivative according to claim 1, wherein R, is

O

30

” and E; is -COGCOR! wherein G and R! are as defined in claim 1.
P 6. A pharmaceutical composition which contains a taxane derivative according to any one of claims 1 to 5,
NG, and one or more pharmcologically acceptable, inert or physiologically active diluents or adjuvants.
® Patentanspriiche
1. Taxan-Derivat der Formel
45 “ Z
e ﬁ 1\ 2 v OF,
)’\f *Soun :—\
50 OE, S . :/
OR EH g
CEHSCOg dkc\ o
55 (3)
worin
Ry =

12



5840 * 708 1i-iipn131li~iii 111 & ~oder 5 Z =-OT islt; Ti_= Wasserstoff

Wasser st of f - Schut zgr uppe oder COE;d 7081 H C Cr AIkI Alkenyl m t

bis Zu Cs, Alkinyl mt bis zu C6 oder m)nocycl i sches AryI l“"“l W“I |INI||
Re6 = Benzoyl substitui ertes Benzoyl oder G -06 -Al koxy
Acetyl ist, und El und E2 unabhfingi g vonei nandeg unter Wassefstof f" ufd *

f unki conel I en G uppen ausgewghl nd, die diefiL chkeit des
Taxan-Derivats in Wasser erhdhe, 2 & fu {onel |l en Gruppen die
Formel -COGCOR haben, worin 15 G =Ethyl en, Propylen, -CH=CH, 1

. 2-Cyclsohexyl en oder 1 .2-Phenylen ist; R OH Base, NR2R13, OR3, SR3.
CONR4ARS iskder OH ist; =2 WAsserstoff oder I\/bt hyl ist; R3 =(CH2).NR6R7

oder (CH2).N1RBR7RIXist:! St n =1 bis 3;ist; R4= Wasserstoff oder
ni eder es Al kyl Tt tWassstaff, W%W@‘ﬁ%’t”@‘f‘pﬂﬁt%%ﬁo'ﬁs' b R5= Wasse

ni ederes Al kyl TaritH. €1-Gy-Alky, Atsopy! gy dis 'Eg;b'%%ﬁ% pder WHF‘B’!Z?@?SWW' ot
CH2002FP oder Dﬁ#TEtW?%h?Wﬁ@f‘?‘i&‘?? B?rg?"‘ °‘1%CU niederem Alkyl nmit 1

NRG, R7 ei ne ’ef_%‘ %‘g wonlh %agg

r erh6 en, wobsj die funktion Ilen uppen die Formel
e ~ Rs= ni Ed.%ég T Pens rH" K Lonmen o %e%pzy ist; Xl=
Halid ist; u y

° _ CHSN( C. 2HA0H) 2,
NI - 2( O 2) GNFRENE @i’%ﬁ&p 'gﬁsﬁ' Uﬁ@%Ww&“ﬂf&f%@ﬁfan Do s vt na?)h

Anspruch 1, bep offSer Methyl ist; ' 0-
i st und das Taﬁﬁa (B145,N&ORT dBUCAL)INFFR2RIR® is§' S hat .
n = 1 bis 3ist;
L/ 20 R* = Wasserstoff oder niederes Alkyl mit 1 bis 4 Kohlenstoff-Atomen ist;

RS = Wasserstoff, niederes Alkyl mit 1 bis 4 Kohlenstoff-Atomen, Benzyl, Hydroxyethyl, CH2CO2H
oder Dimethylaminoethyl ist;

R° und R7 = unter niederem Alkyl mit 1 oder 2 Kohlenstoff-Atomen unabhingig ausgew&hit
dem Stickstoff-Atom des NRER? einen der folgenden Ringe

afolejorle

RE = niederes Alkyl mit 1 oder 2 Kohlenstoff-Atomen oder Benzyl ist;
X® = Halid ist; und
35 Base = NHs, (HOC2Hs)sN, N(CHs)s, CHzN(C2Hs OH)2, NH2(CHz)s NHz,N-Methylglucamin, NaOH
oder KOH ist.

25

30

2. Taxan-Derivat nach Anspruch 1, bei dem Ry

40 o, .
)
ist und das Taxan die Konfiguration 2'R, 3'S hat.

3. Taxan-Derivat nach Anspruch 1, bei der Ry

]
50 @—’

ist und E; gleich -COGCOR! ist, worin G und R wie in Anspruch 1 definiert sind.

86

13



458 3. Taxan-Derivaft nach Anspruch 1, be! der R 50~~~~~~~~~~~~ i st und El

gl eich -COGCORL ist, worm G und Anspruch 1 defitmrert—sinad—55313
EP O 54708 Bl 11l111i f1l1l1ly Ii F %?ﬁﬁ

1 4. Taxan-Deri
1, in demR* o L M S 8 ist und das Taxan-Derivat di a{m mlﬂ Im mi Wil
2' R 3" 1. hatyan-bbrivat nad@Xiprudef, inddin jach Anspruch 1, in dem
C- |it und El gleich -COSCOR ist, worin GundR we in Anspruchl
definiert sind. 6. Pharnmazeutische Zusammensetzung, die ein Taxan-Derivat

nach ei nem der Anspriche 1 bis 5 und 20 oder nehrere
makol ogi sch zul |l ssige, inerte odefl I ol ogi sch aktive
Vér nnungsn1tte| oder Hilfsstoffe enthvl Revendl catl ons 28 1. Dérivd

taxane de formulo: z R | Ao (3) 40dans Isquel: -
R esot un @MsT@@n-Deﬁvat dieKonfiguration 2'R, 3'S hat.

0 U - Z est un groupe - - Tl repr6sents un atonme d' hydrogbne, un

gr oup@ h?dr@’?ﬁ%""ﬁ*r’@?’éﬁ'ts@’ﬂ?h‘ e figr oupe - COT2, 50 - T2 reprosente

un atome d' hydrogbne, un groupe alkyl C -s, un groupe al kdnyl e conportant
jusqu' a 6 atonmes de carbone, un groupe_al kynyl e conportant jusqu' & 6 atones
de carbone, ou un groupe aryle nonoc (fli/

15
ist und E; gleich -COGCOR! ist, worin G und R' wie in Anspruch 1 definiert sind.
6. Pharmazeutische Zusammensetzung, die ein Taxan-Derivat nach einem der Anspriiche 1 bis 5 und ein
k/ 20 oder mehrere pharmakologisch zuldssige, inerte oder physiologisch aktive Verdlnnungsmittel oder
Hilfsstoffe enthalt.

Revendications

25 1. Dérivé taxane de formule :

80 N/L
3\ \r "1~
Ciitt 1:

35

O
X
S
=)
IIT
&»

Q
X
“

O

o

o
~
-

40 dans lequel :
- Ry est un groupe ;

© [;}—- ou @——

- Z est un groupe -OTh,
- T1 représente un atome d'hydrogéne, un groupe hydroxyle protecteur, ou un groupe -COT2,

50 - T2 représente un atome d'hydrogéne, un groupe alkyl Ci-s, un groupe alkényle comportant
jusqu'a 6 atomes de carbone, un groupe alkynyle comportant jusqu'a 6 atomes de carbone, ou
un groupe aryle monocyclique,

- Ac représente un groupe acétyle, et
- E; ot E> sont choisi indépendamment parmi I'hydrogdne, et les groupes fonctionnels qui

85 augmentent la solubilité dans I'eau, du dérivé taxane, les groupes fonctionnels ayant la formule
-COGCOR! dans laquelle :

- G représente I'éthyléne, le propyléne, la groupe -CH=CH-, le 1,2-cyclohexyléne, ou le 1,2-
phényléne;

14



- *Ac reprdsente uh groupe acktyl e, et - E et E2 sont choisi Wpendm‘m\

parm 1'hydrogbne, et les g'roupes s qui 55
| a solubilitd dans |'eau, du ddri vf@axanerﬂ es groupes fonctl gﬂ“‘l’””m
la fornule - OGCOR dans | aquelle: - Greprdsente |'4thyl bne, ie propyl

| a groupe - CH-=RHeprésehtolin JrofiyCasdOMINFERFS ORD BRY, ©CH, CONRBIRF-ay Olsne; 14 EP O

634 708 31 - R? représente un atome d'hydrogéne du uhlgichipé méthyle;] 111111111 - R
represent e un -gRdspésdaaf gfdupe (ER)ME ROKSE (CHRMBHRCEEIRCONRARS, ou OH, - R2
represente un-ahest#gal2ly2inogbne ou un groupe methyle; - R3 represents un

gr %lee £ CH2) nNRRRTeprésenty @HR)ma\E'REIRGEMR30U un groups allsy) ffférigur comportag(} 84 alpmes de
repr esent ecatppngit ome d' hydr ogbne ou un groupe al kyl inferieur

conportant 1 a B sprisente weateme ghyrsogioe, @ graupy allodeintériqu corpropant 4 %9&1"5’@%%

un groupe al kyl garbanp.chenzyier hydig %tgv'e-aﬁﬂzcﬁ!%%dm%@meﬁéh Bar bone, benzy

hydr oxyet hyl e, BHSUBOspnt ghpisls i ol \inady eg’Fé’m“PesF@‘Vl? infgs J’ d’ﬁgp‘ﬁﬁ?} '%,

i ndeperf@anment fﬁ’r’"ﬁ‘i dg ¢arbo BEI gnzyl I‘i&';ﬂ Ui reasamble, aveq eioms e

atomes de carbo °"6U""t98?1 lPRSUNSIER6  ou R7 ensenbl e, avsc |'atome d' azote

du group N1l 61F7, fornment |'un des cycles suivants; LOQ-~~(NC) ofe 20 - R3

represente un groupe al kyl nfer| ur conlportan 1 ou 2 altorres de carbone,

ou un IQ?Eoupe benzyls; - X+ Nepr65 u haI o u ase repr-~sente
NHL, ( H4) aN, N(CHs) a, E‘: E thyl gl ucam - 25
d| cati 1,

no, NaCH, ou KOH. 2. Deri xa e dans | oquel Ri
est un groupe: 30 O et Is
drivd taxane & la configuration 2'Fl,3' S. 35

\

- Re représente un groupe alkyl inférieur comportant 1 ou 2 atomes de carbone, ou un groupe
benzyle;

- X* représente un halogénure; et

- base représente NHz, (HOC2Hs)sN, N(CHs)s, CHsN(C2Hs OH)2, NHz2(CHz2)s NH2, N-méthylgiucami-

25 ne, NaOH, ou KOH.

2. Dérivé taxane selon la revendication 1, dans lequel Ry est un groupe :

30 ©
W/
et le dérivé taxane A la configuration 2'R,3'S.

8. Dérivé taxane selon la revendication 1, dans lequel R1 est un groupe :

- e

ot E; est un groupe -COGCOR!, dans lequel G et R' sont tels que définis dans le revendication 1.

4 4. Dérivé taxane selon la revendication 1, dans lequel Ri est un groupe :

H
()—
50

et le dérivé taxane 2 la configuration 2'R,3'S.

65
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3 Ddriv4 taxane sslon Ia revendi cation 1, dans lequel Rl set un groupe: 40
C et El est un groupe - q#§ %ﬁ%ﬁ? ot RF sont tels quo definis
dans |l e revendi cation 1. 45 4. De v% ne salon ia revendi

| equel R est un groupe: S 50 et |e deriv6 taxane a la confl Jmﬂlrml i""(nmmm
2'R 3'S. 85 périvdxdie Sorsh(Brelohdicdtion 4,!dand 1bqublir: lebt un2RdgdS B

~~~~~ | f1111 1111111111111111 111711 5. Déri v6 t axane selon la

revendi cation 1, dans |equel Rl est un groupe: c L M S *
Sy TN S'5C - et E1 est un
groupe s COGCOR1, dans lequel Get R saht/tels que dMinis dans |e

revendi cation 1. 10 6. Conposition pharmaceutique qui contient un deriv6
taxane selon |'une quel conque des revendications 1 a 5, et un ou plusleurs
di luants ou Y& estangoupsHGPRERR) ¢ags lganshE 6t Rizpopidels qug|définis dapsdp fevendicgion 1.

phy5|olog|quenent actifs. 20 25 30 35 40 46 50 55
6. Composition pharmaceutique qui contient un dérivé taxane selon {'une quelconque des revendications

1 a2 5, ot un ou plusieurs diluants ou adjuvants pharmacologiqguement acceptables, inertes, ou
physiologiquement actifs.

15
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