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EP 0 428 376 Bl Descri pti on BACKGROUND Epoh2g3ré\BENTI ON 5 Thepr esent
i nvention isdirectedtoa novel oxazi none, aprocessfor itspreparation, and
aprocessf ort beseritpar at i on of .t axol involving the use of such oxazinone. The
taxane famly of terpenes of which taxol is a nmember, has attracted
consi der abl eBAGKGROE BINVENTION bi ol ogi cal and chem cal arts. Taxol is a
pronm sing cancer chem)t herapeutlc agent with a broad spectrum of
antil euke#ic arTuenrQ;anvmm:swﬂemgaamhowmwe. aproeésafgr its breparatipn, antia pygeess fonthepreparation
10 Q(C C0 H5 3¢t gl invelving the use of such oxazinone. '
~~~~~~~~~~~~ U Toataxage familyyof terpenagoptwhichtayobis Bee'a'i!ﬁéea%ﬂmﬁtﬁﬁ consilership inferegt "H@Emhﬁbeor jcal
taon\Ls cur f9 e %ﬁg”%ﬁ“ﬁ%ﬁ" hprmothesappytic BQ?E‘W“PPMS%?HH‘“I‘HQWWd
States. The Wopjntbiipga Be follening ey cal trials is presentl y being
provi ded B'S/ the bark from several species of yew. However, taxol is found
only in mnute quantities in the bark of t hese sl gy grow ng evergreens,
causi ng consi derabl e concern ttlag_,g(t_. pmte *supfly & taxd will not neet
t he demand. Consequently, chem 8 & r ended their
energies g trying to find a vi able/‘ th:a{,,,;,,, 9 he preparation of
taxols. So far, the results haveCefx iBeen 90\;en | i sfactory. One
synt hetic route that has been propose®H s diréc synthesis of the
tetracyclic taxane nucleus from comodity chernggad H. nt hesis of the
t axol congener taxusin has been reported by Holtong @a),~G n JACS 110. 6558
(1988). Despite the progress nmade in this approach; the final total
synt hesi s of taxol is neverthel ess, likely to be %qﬁ:ﬂﬁ!i- step, tedious,
and \costly process. An alternate approach to the preparation of
t axol™has” been descr| bed by Greene, et al. in JACS 110. 5917 (1988), and

;]Q\S/oixgsst he use o) e con ener  of Ia-OFgAs 1Jg§ea‘%pd\,§“ FranceathLeLY\qedCQam
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HO H Ph- rk several $| ecl of yew
et s
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t han taxol
to the met hoﬁﬂ ﬁ a viable Sﬁg&nh olb%o aéJnotbeen
taxol by g tafRye ﬂgfa&g t he ClO acetyl group and attachnent of the
p-am do ester @hsle;nﬁblelrsmé HitGudbeeh hopdesd eaw&wetmmnmésst&ee Qtrao?cnammhcseus from
wWith a p- 5ScomaiotifyChearicals. Aeyhthesis aithedaxoitorigeneflakuisin ighbebn repbried iy HOIA, bt 41.ACUACS 8 5, 6558
rel atively f @988y Despite thd hiegresymadedrthisapprbach/tise fipal total syathesiz otiaxolid, nevertbeless, likely t ba esmulti-
a mul ti - st epstey; ediassamdbostyprggessceeds in | ow yield, and the coupling reaction
i s tedi ouss and Aahitematerappreashito therpreparetion pfdaxdl has-werdessribec by iCeeensy etial. indCH HIAHONT(1988),
is a key st epndifvoles theyseaba cangengr of ixal/\P-geageiyh baseqiin Biwbigh kg theigtuctuze showntbglow!  or
bi ol ogically active derivative of taxol, since it has been shown by Wni,
et al. in JACS-a 2325 (1971) that the presencgy
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10-deacetyl baccatin Il is more readily available than taxol since it can be obtained from the leaves of Jaxus baccata.
According to the method of Greene et al., 10-deacety! baccatin Il is converted to taxol by attachment of the C10 acetyl
group and by attachment of the C13 p-amido ester side chain through the esterification of the C-13 alcohol with a g-

s5 amido carboxylic acid unit. Although this approach requires relatively few steps, the synthesis of the p-amido carboxylic
acid unit is a multi-step process which proceeds in low yield, and the coupling reaction is tedious and also proceeds in
low yield. However, this coupling reaction is a key step which is required in every contemplated synthesis of taxol or
biologically active derivative of taxol, since it has been shown by Wani, et al. in JACS 93, 2325 (1971) that the presence
of the p-amido ester side chain at C13 is required for anti-tumor activity.
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of the p'—am' do ester side chain at C13 is gpougsareBior anti-tunor activity.

2 EP 0 428 376 Bl A mgjor diffficulty remaining in the synthesis of taxo

and ot her pot ent iAshajaifficulty nemaining tpdiret synthesis bhiaxol and ktherfpotantrleatiitumpr agents is this lagk of a readily
uni t whi ch coubkaildble uaibwhidhgoukt eesilpattathed tole G132 axypenteprovidedheframido@stertside chain. Development
p-ami do ester gistehaphiband a peeseiotis stashmant in Righyfieldawoud fagilitzie e synbesisotiaxol gsyiell aatrelated anti-
attachment in FH Fageftehaying nipdiied set pf ruelear substituents ona mpditipd C13side ehaln) Thignegriha beea futfilled
rel ated antis ”&Q@M@Wé%‘”@%%’é@@ﬁmwmﬁﬂw@ﬁ? ansffigient progpssfordts alachment
a nodified 013"=l 13CPM. This need has been fulfilled 5 by the

di scovery of a new, readily avallable, side chain precursor chem cal unit
and akyeffici eﬁ%@@gﬂﬁ-@m—attachmnt at the C13 oxygen SUM\/ARY OF

THE | NVENTI C]\l 10 obj e presenI t here
is the provi .SI &@fﬂ&§ é‘s ﬁp{‘@‘ﬁ joh ther } Js% br cursonéf“o;lthes p::::ise(:
the provision or Te S a|n pr
inrelatively hi %dw rL‘iheF&FeQéﬁ't Fs%ed'td}ﬁﬁfsﬂa‘;'sﬂ& &ann%l:ebﬂdrﬁnoxazmonei of the form
therefore, the present |nvent|on Is directed to the use of a side chain
precursor, ag oxazinone | of the fornul ElS

RI 0 0),RR Re R3 1 25 wher
Coos aryl, heteroaryl, d-ir alkyl, C2..1r
wherein A7 is O-1S alkyl, C2-1S alkenyl, Gg 15 |, Co-1s aryl or
heteroaryl; R2 and Rs are independently sel ec froRhydrogen, 30 Cl-1g
al kyt, C2_1%eal kenyl, C2.1S al kynyl, Q01s a ubst tuted C0815 aryl,
heteroaryl -and ORN wherein RN is Cl1-1S al gﬁ (531 al kenyl, C2_1S

al kyny ..r. aryl, heteroaryl, or hydroxyl protecting group; and R3 and
RN ar\§'| ndependent |y sel ected from hydrogen, Ol if al ky, C2-is al kenyl,
C2..1S al kynyl, Co.1s aryl, substituted Cs..iS aryl, and heteroaryl.

I nt hi ssapeciTication theterm"substituted COs-1 aryl" neans Ojr aryl
substituted byat |eastone substituent sel ected from al kanoxy hydroxy,

hal ogen, al kyl whgkiX R, is 8] @AY, bubstfied Os_24M] HetIbarylC L 5 Qi SdMahl Cz_qsehlkynyl or ORy wherein Ry
Speci fical |y, et_LAIGEE ] alké?MEtI}_1k &My, o Gl ayP6i hé@hodrf® RBarAIRE &8 Mdepbridently Sefected from hydrogen,
preparation Hf ¢ .4 awyl, Ch{k ekenyR ¢ a4 diy@y ThLLd dryl, SObsitQIBd OF I5'afvl) hdterodtyl. e OR; WRWYdiriBg is C1.15
the taxane t et aR@):.4i dlkehyl Cl Q4 tikytyi) Op_a afyl, Astertilyyil oChyipixylpratediing \Gloly) arfi Rs QiR laredridépendently
of fornula 1 i Belédrd from eyieparsCals alkyl B 4§ alkeng Gy aalkyoy (Ceqf arglrsulsstitiiied Of isracyl, agiheteroaryl.

t o cause the oxaznthissmcificationthatsrm ‘aubisiituted 3_1edrytnieans Gs g5 dryl sulrstituted byatieakbone sibetlituent selected
whi ch nmay be ud$ou alanoarhydrody.chwaingsd, afivieanyl, mll@mba@yWMmﬂ@amaMI‘i@(ol The present

i nvention i #¥al scSpesfiicallyiteapresent inventionde directbdblo atorpsess prevargien ofa t@’@&d@?’"mﬁ“e pomprising
conpri ses cont &entacting ap ﬁ@P‘d‘éﬂEI“‘W“ﬂm "P‘H%‘sﬁ 8 'W@%P’W'dl?e ngAgcof formula 1

and a C 13 hydt ) aatyRting ggenttp, ﬁ‘l‘fﬁ fngn tﬂ@aﬁw&gﬁﬂ@hgfoforma
2 s ticient g’;@fg ﬁgéﬁa @‘ﬁ‘f“‘? “‘85“‘9‘@‘ 90 bl S5 anatonc
"ok o e ot B %ﬂ:ﬂﬁ%ﬁﬁi@ asﬁffﬁzgg T “‘gf T T It
featyres of th ial ,h,n,sgd'aig Qﬁﬂ@é?&?kx I'n part por nt t

herei nafter. 1ecls and features of this invention will be in part apparent and in part pointed out hereinafter.

aryl, substituted
C2 15 al kynyl or OR7
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3 EPY0 428 376 Bl DETAI LED DESCRI PTI gplohBgarsgfent invention is directed
to the use of an oxazinone, 1 and its deritives, the structure of which is
depi ct ed her perahebosscRPTON : . N~~~ e 10
N (RR6 R3 151 20 As noted above, Rl is Cs-js aryl, substituted
C...15 aryl, hahepreshtiiventisH is discte iknié use G biazindried ant its ddrdivesShestiugtury bf which i©REpicted
wherei n R7 | peréinbélow. al kyl, C2.15 al kenyl, C2015 al kynyl, Ce-% aryl or
het eroaryls; R2 and A5 are independently sel ected from hydrogen, C _16
al kyl, C2.16 al kenyl, C2_15 aIkynyI,F§S-15 yl, teroaryl, and OR6
wherein B8 is Clil-.r alkyl, C2.1s a & . N al kynyl, Ce-is aryl,
hetehqgryl, or hydroxyl protecting group;land d Ae are independently
selected 26 from hydrogen, d _1w al kyl, _ yl, C2..1s al kynyl,
Ce-s aryl,”substituted Ce..., aryl and het ryljagpe i nvention al so

e 8o

R 0 0 N S6~~~~~~~~~m~m—m R38 R0340 erein Rl, R3 and Rs are as
previ ously defined. Most preferably Rs is ethoxyethyl or
2,2,2-trigploroethoxymethyl. Thus, the structure of the nost preferred
oxazinone 1n which Rl and R3 are phenyl, RAis hydrogen and R2 is Re with
Re being 45 ethoxyethyl is shown below. Phf P 50 PR 55 2 4 EP 0 428 376
Bl According to | UPAC rul es, the nane of oxazi none is 2,4-diphenyl-5-(1
- et hoxyet hoxy) -4, 5-di hydro-1 , 3- oxazi n-6-one. In accordance with the
present imwention, a process is provided for preparing taxol internedi ates,
nat ur al t axolAs astetl above, R is Cg_15 aryl, substituted Cg_¢5 aryl, heteroaryl, C1_45 alkyl, C2_¢5 alkenyl, C>_15 alkynyl or ORy
. wherein Ry is C1_s5 alkyl, C2_15 alkenyl, C2_15 alkynyl, Cg_.15 aryl or heteroaryl; Rz and R; are independently selected
pN from hydrogen. 01_15 alkyl. 02_15 alkenyl. C2_15 alkynyl. 05_15 aryl, heteroar yI, and ORs wherein Ra is C1_15 alkyl. 02_15
alkenyl, C5_15 alkynyl, Cg_15 aryl, heteroaryl, or hydroxyl protecting group; and R3 and Rg are independently selected
- 25 from hydrogen, C4_15 alkyl, C2_15 alkenyl, C»_45 alkynyl, Cg_45 aryl, substituted Cs_1s5 aryl and heteroaryl.
The invention also relates to an oxazinone 1A which has the structure
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wherein R1, Rs and Rg are as previously defined. Most preferably Rs is ethoxyethyl or 2.2.2-t'ichloroethoxym_ethﬂ. Th_us.
the structure of the most preferred oxazinone in which R4 and Rg are phenyl, Rs is hydrogen and Rz is Rg with Rg being
45 ethoxyethyl is shown below:
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nonl nat Gir aI |y occurring taxols having thegpolb®sve®st structural fornula: 0~~
~~~ VU t, 15 3 20 wherein A and B are independently

hydr ogen or | oNgérding ts AUPAY huik e naink ahaxezinane\2 is 24-diphenyl/s- 0 sethoxyethoxgirdyB-diydirorst §-orazin-6-one.

K4 Infac@Rtidndd wiiPBEbrisRht irfveition, & procesis prbvidaditdr ftbparing texol thtgoreetiihtss, triatyral taxol and
hydr ogen or hysbh@atiraylocdufimgtaxoil hvirigahe feliswing strbidheal yiudaxy,  al kynoyl oxy, or
aryl oyl oxy; 25 E and F are independently hydrogen or | ower

al kanoyl oxys al kenoyl oxy, al kynoyl oxy, or aryI oyI QX
forman oxo; Gis hydrogen or hydrd)xyv@r d owe *al k

or; E and F together
xy, al kenoyl oxy,

al kyngeyl oxy, or aryloyloxy or G a ens r met hyl ene or
G and~wltogether forman oxiran ngwmms oget her form an
oxet ané rlng J is hydrogen, hydrox | ower\al ox al kenoyl oxy,

al kynoyl oxy @ or aryl oyl oxy or | ﬁ&d?dben hydr, wgr al kanoyl oxy,
al kenoyl oxy, al kynoyl oxy, or aryloyloxy, or | gether form an
oxo; and K is hydrogen, hydroxy or |ower al koxy, alkan®yMoxy, al kenoyl oxy,
al kynoyl oxy, or aryl oyl oxy; and 35 P and Q are independently hydrogen

or |ower al kanoyl oxy, al kenoyl oxy, al kynoyl oxy, or aryloyloxy or P and Q
together forman oxo; and S and T are independengly hydrogen or |ower

al kanoyl oxy, al kenoyl oxy, al kynoyl oxy, or aryloyloxy or S and T together
forman oxo; and U and V are independently hydrogen or |ower alkyl,

al kenyl , al kynyl, aryl, or substituted aryl; and 40 Wis aryl,
substitutedzaryl, |ower alkyl, alkenyl, or alkynyl. The taxol alkyl groups,
ei t her al one Oﬁmmmnh t he vari ous substltuents defi ned herej nabove are

preferably |ower a4\R'3¢IB ﬂ@'“depef‘de"“y hydrogamoslowar Allaneyiaxy Rllsmeyiaxy, allsinayioxy, PLAMIPYIREY Shs

in t’e principal Ceﬁfﬂ %@e carb at o eraThe rrg%ig“ g} o&rryloylw
branched chai n and

| sobutyl, télftbuty “VS’W%ZHS":IW Q)?%f& éen@ a(f;yr%l

rmn

ei ther alone or w ex ﬁ%ﬁ&% éeﬂ&o&y"ﬂ@n ol €
preferably | ower 4 rreq mtwo to six carbo oms in the
principal chain ang, foﬁ@; ﬂm@ They may be straight or branched

chain and inglude gt emepﬁ,q%raydtaneh@opropenyl but enyl, i sobutenyl,

aryl, hexenyl, andy rshﬂrdgerka,dmaummmdywmn@bﬂmwwmwme or Wth
the various subst i I is!Byiogencigtiroxyaod loweraikariogibg alkerayiexy, @ikgiogiong ot ayyidyoweer al kyny!|
cont ai ni ng from t woantl 0 takentogetheritopm ambooredi n t he principal chain and up to 10
carbon atons. TheyKisdydrdgen, bdrexy orticwersiioy alimodyiod. aliieadyloveatoinavies o ardodaxy; @nd | |
propynyl, buwsynyl, Pastfberewdgpbndehtbkmﬁnm&werﬂikﬁ@ﬂw@‘emﬂw dky"%ﬁb?’ﬂ?’i”xym
al kanoyl oxy i ncl udémmmm@ % Ak e, but rate, va rat sobut

and the like. The ﬁB%Tﬁ?B‘FeéPﬂd@HVBM"WSMPU% noyloxy: 8 'é?"@fym

noi eties, either aﬁé?ﬂaneﬁeﬂ\ﬂ'?’ﬁ“\? #9s s bstl u n 0

carbon atons and i ty ¥dﬁ’ jf:iﬁ nﬁ'g‘ﬁ? %I%r%@ rf¥gn S

i ncl ude al l(‘f’f[ﬁOXy’Th é&? one ehnedﬁ&&habo@cafgéféfably lower alkyi
nitrq, ;amno. and. on &1@%@9?@1 ipel aﬁfin@ » 3718 lcarbotratoms. THEY may be straight or
defingdl her ei N oral gd 1;, Hhd ifdiudh ) %lyl, drdpl uﬁ utfl, teHEBuBl, QrlYIebaolt, @nd the like.

moi eties the ter Mnedyilalieryl Goups SthePdldhe @D tmuml: mglsaefmar ieshairiabave trie ppfeably lower
whi ch no hetgr Quadyidhthifingro §ix caftionlatbrisin the prificipdh ettaibandiupyd 10 cahe amissTheyypay be straight
conpound or branched chain and include ethenyl, propenyl, isopropenyl, butenyl, isobutenyl, aryl, hexenyl, and the like.

The taxol alkyny! groups, either alone or with the various substituents defined hereinabove are preferably lower
alkynyl containing from two to six carbon atoms in the principal chain and up to 10 carbon atoms. They may be straight
or branched chain and include ethynyl, propynyl, butynyl, isobutynyl, hexynyl, and the like.

50 Exemplary alkanoyloxy include acetate, propionate, butyrate, valerate, isobutyrate and the like. The more preferred

alkanoyloxy is acetate.
The taxol aryl moieties, either alone or with various substituents contain from 6 to 10 carbon atoms and include

phenyl, a-naphthyl and p-naphthyl. Substituents include alkanoxy, hydroxy, halogen, alkyl, aryl, alkenyl, acyl, acyloxy
nitro, amino, and amido. Phenyl is the more preferred aryl.

55 As defined herein, the term "aryloyloxy" includes aromatic heterocyclic moieties the term "aryl" includes any com:
pound having an aromatic ring of which no hetero atom is a member, and the term "heteroaryl” includes any compounc
having an aromatic ring which comprises a hetero atom.
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in - nb55 Exemplary compounds wifKivthe genericdormuldArXdepicted heréintislow:\\\/

Uo- O4 >P 31 6 EP 0 428 376 Bi Exenplary conpounds within the
generic fornula are depicted hereinbel ow OAc
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I 1 1% a H OH £ gids 376 B1 PhO COR O

~~~~~~~ 0 30 24 : 25 OAc

QAc ArO ~~ 0 PhO - 0 PhRA' YIOF f -

Ar OLCO R OCOR 40 HO HaO X COR

Ph-\ OCOR 45 e 0 26

27 50 55 10 EP 0 428 376 Bi OAcQAc QAc OAC 5
O 5 0 Aac0  \ 0 Pho

R11IN~-~~~~~ E~~~"OIII])" ~ 110 I N

~~~~~~~~~~H OH RINMO"!B R™ROZR o Ph
OCOR "8~ v e o 1g on

28 9 20 | n ao€ordig th the

process of °t he present inventi gr?, 57T nanes 1 are conveftedgt8 /~-agi do
esters Sin the presence of aRRaRrgohol’ ando@@R acti vati ng t, prefe@GER y a
tertiary am ne such as triethyl @mne, dilsopropyl ethyl amMe, pyridine,
N-net hyl i m dazole, and 4-di met hyl am nopyri di ne (DVAP). For exanpl e,

oxazi nonesisl react with com pounds having the taxane tetracyclic nucl eus
and a C1 3 hydroxyl group, in the ptZsence of 4-dinethyl- am no@3ri di ne
(DVAP), to provide substances having a P-am do ester group at Cl13. 25

Most preferably, the alcohol is 7-0-triethylsilyl baccatin Il which can be

obt ai ned as descri bed by G eene, etoal. in JACS 110. 5917 (1988) or by
other rout®s. As reported in (reeneyétgal ., 10-deacetyl glll is

converted to 7-0- tri®tByPsil n il agc ng | ow ng
reacti on schene: 30 - ar —
OR l...10 3P ¥ | 8 oS
Ch i (C2H) 3,,HO H OH H, ), 9HCIQIC, 5H
2. CHSCOCI. CHN HDN
ph—\(c' OCOR ph_ﬁ OCOR
o )
80
24 25
35

26 ' 27

50
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o~~~ s H OCO- HOCOCH3 EP 0428 376 B1 OCH

OCoc OCOCH 40 30 31 a, RHb, RCOCH3
45 Under what is reported to be carefully optim zed conditions, 10-deacetyl
baccatin Il1l is reacted with 20 equivalents of (C2H5)3Si ClI at 23C under an

argon atnosphere for 20 hours in the presence of 50 nL of pyr|d|nelnnDI of
1 O-deacetyl 50 baccatin IIl1] \ ge 7-triethylsilylg10-deg
baccatin |l s(31la) as @ rmaoti ON iglysin 84-86 he! d a‘te
The reaction producto#f hgn a hth 5 efjui %
nL of pyridi ne/ nmol T ' an_ar goR m@sﬁﬁ%
provide 86%yield of 739-5 i et h atin e (&4 b).
in JACS 110. 5917 at 5918 (1988). i

schene, 7-0%riethylsilyl baccatin gl¥)/3b nmay be reacted wia FF4h %
oxazi none of S5 the present i%VEﬁgson at FG@ﬁltenperaturBh provideogOR
taxol internmediate in which the Cd and C 2Y hydroxyl groups e protected
with triethylsilyl and ethoxyethyl protecting groups, respectively. These
groups are then hydrolyzed under mild conditions so as not to disturb the
ester |inkage or the taxd substituen®®. The synthesis of taxol f

oxazinone 2 is EP O 428 376 Bl carried out as follows: AC
AC 5 (1~~~hr@%-0C) DIC. or 2) I1Cl N-o0
PCht CO 10 15 31b 2

TAXDL Al t hoigh t helnacopsiante witictherecessof e preseniiniention, biaginanest dre sinveried totbiamido esters Sin the
nat ural producpreseaseod an alcoholzand reactiating agert.preferaily-a tartiary amineeauproasdriqiyl aminendijsopropyl ethyl
t he oxazi none @mine, piding Nrmaethyldmidazole, ac-dimethyigminenyridine{DWMAP) Fey aranip. pxaziapnee- réactiyith com-

ruhat ur al B@F@sé?‘""ﬁt"be 'ai"éy‘?!ﬂ ‘WE'P“s g‘@ﬂv@;ggm dn ‘{’ﬂ)‘ﬁ‘fséﬁ‘?ﬂ rhA-dimetiy- P‘I'i'f"?Py"d'“e

the present |n éﬂf"""ﬂPP‘@F‘ﬂQﬁ on&/e S E
cal reene, et al. in
f ng,%‘ i fedto 7-0-
st a

p-am do est & B%'ﬂ': e s
than70tr|et Ig r?%c
Synt hesi s of t en pro ee € taxol internediate under an

appropriate reaction schene 25 The oxa2|none al kyl groups, either

al one or with the various @Hbstituents defined herei nabove areomreferably

| ower al kyl cont ai ni taHS|x carbon atons in thgypri ?éQg)
and up to 15 carbon at y be straight or branched_ck 27373
i ncl ude nethyl, etgyl ‘ prigpidats) i8¢l FsY Sobuyf vl
anyl, hexyl, and the IY oxazi horaceaik Esfs¥ gr oups, onej/or
with the varssous substit ed herei nabove are prefergp 31

al kenyl containing from toNo : carbon atons in the prlncupal EhN nd
up to 15 carbon atons. TH€9thy e'straight 30 or branched g 0@%&%
include ethenyl, propenyl, isopropenyl, butenyl, isobutenyl, anfl hexenyl ,
and the |ike. The oxazi hone al kynyl groups, either alone or with t he
various sub¥fituents defined hereinabove are preferably |ower

s 30 - 31 a, RsH
b, R=COCH,

Under what is reported to be carefully optimized conditions, 10-deacetyl baccatin lil is reacted with 20 equivalents of

(C-H5)3SiCl at 23°C under an argon atmosphere for 20 hours in the presence of 50 mL of pyridine/mmol of 10-deacetyl

s0 baccatin Il to provide 7-triethylsilyl-10-deacetyl baccatin Il (31a) as a reaction productin 84-86% yield after purification.

The reaction product is then acetylated with 5 equivalents of CH3COCI and 25 mL of pyridine/mmol of 31a at 0 °C under

an argon atmosphere for 48 hours to provide 86% yield of 7-O-triethylsilyl baccatin 11l (31b). Greene, et al. in JACS 110,
5917 at 5918 (1988).

As shown in the following reaction scheme, 7-O-triethyisilyl baccatin lil 31b may be reacted with an oxazinone of

55 the present invention at room temperature to provide a taxol intermediate in which the C-7 and C-2" hydroxy! groups are

protected with triethylsilyl and ethoxyethyl protecting groups, respectively. These groups are then hydrolyzed under mild

conditions so as not to disturb the ester linkage or the taxol substituents. The synthesis of taxol from oxazinone 2 is

11



al kynyl containing fromtwo to six carbgpoabgsre BN the principal chain and
up to 15 carbon atons. They may be straight or branched chain and incl ude
et hynyl , pr ogitiey butabrolowsty| , i sobutynyl, aryl, hexynyl, and the I|ike.

Exenpl ary oxazi none al kanoyl oxy i nclude acetate, propionate, butyrate,

val ar at e, |sobutyrateland the like. The nmore 35 preferred al kanqy oxy S
acetate. The oxazi noi eti es descri bed,
various suabstituent o™} O S'EWH ayQns
a- napht hyl or p-n ¢. Swub 'tltuer{m'n'CI _
hal ogen, al kyl, acyl, oxy, nitro, mammo, am n
Phenyw_is the nore pbef aryl . Ae; not ed above, R2 and P5 of
may be O-ts with Rs B8 ng alkyl, acyl, ketal, ethoxyethyl (EE), 2‘°2 40
trichl orodt hoxymethyl, or other hydroxyl protecting group such as acetal s

and ethers, i.e., mnet hoxyrret hyl (' MOM'), ben- zyloxynethyl; esters, such as
acet ates; carbonates, such as nethyl carbonates; and the like. A variety of
protecting ,) groups for the hydroxyl group and the synthesis thereof
may be foypd in "ProtecBlbe G oups 2n Organic Synthesis" TAKOL W G eene,
John Wley and Sons, 1981. The hydroxyl protecting group sel ected should be
easily renoved under con- ditions that are sufficiently mld so as not to
disturb the ester linkage or other substituents of the taxol internediate.

45 However, RS Alhoyghtieeresdnt schamelisdirpeiectiythe synthgsisf the natiral piodyctiaoh b sanrbe ugeg with modi-
and nost e e ficsliod inyeitiuer the RXazindme Pr. thestgtragylicatcohol, "EP"@"JI?QQWWBI‘WFWEN“@ sources, to

val ues of t herepstegthenmibetisiayels contgmplated within thepresqutinveplion. B R7
enuner at ed her itternafivgly,an oxazinone 1 may be converted to a.p-amuc!? ester in the presence of a?<a vatmg agent and an

al 15 alcohol other than 7-O-triethylsilyl baccatin 1Il to form Z:exol intermediate. Synthesis of taxol may tiwt proceed using

e 20 the taxol intermediate under an appropriate reacﬁo eme. L sﬂt &?s

>1 = The oxazinone alkyl gr: , either various substitu defined hereinabove are preferably lower
H \I'a‘ryl containing from one t carbon cipal chain and up to 15 carbog ftoms They may be straight

oo 9 branched chain & mdude methy, |soprop{d "Biityl, iSobuty, tert-ouyl, amyl; Haxyh) artithe fike.

Y. X~~~ 1 IThe oxazinone al nyl groups, either aloneo jith the. \Faﬁoulsgubaiﬂxents defin Qeremabove are preferably lower

i 4 H-~ ~ alkenyl containing from livko t n?tQIbon atoms in the principal chain and upto 15 carbonratbms. They may be straight

TTTTTTT T T80 ~ or branched Eh‘:f%and Méudé2thenyl, propenyl, isopropenyl, butenyl, isobutenyl, amyl, hexenyl, and the like.

The oxazinone alkynyl groups, either alone or with the various substituents defined hereinabove are preferably lower
alkynyl containing from two to six carbon atoms in the principal chain and up to 15 carbon atoms. They may be straight
or branched chain and include ethynyl, propynyl, butynyl, isobutynyl, aryl, hexynyl, and the like.

Exemplary oxazinone alkanoyloxy include acetate, propionate, butyrate, valarate, isobutyrate and the like. The more

35 preferred alkanoyloxy is acetate.

The oxazinone aryl moieties described, either alone or with various substituents contain from 6 to 15 carbon atoms
and include phenyl, a-naphthyl or p-naphthyl, etc. Substituents include alkanoxy, hydroxy, halogen, alkyl, aryl, alkenyl,

acyl, acyloxy, nitro, amino, amido, etc. Phenyl is the more preferred aryl.

As noted above, R, and R of oxazinone 1 may be ORg with Rg being alkyl, acyl, ketal, ethoxyethyl (EE"), 2,2,2-

40 trichloroethoxymethyl, or other hydroxyl protecting group such as acetals and ethers, i.e., methoxymethyl {"MOM"), ben-
zyloxymethyl; esters, such as acetates; carbonates, such as methyl carbonates; and the like. A variety of protecting
Nt groups for the hydroxy! group and the synthesis thereof may be found in "Protective Groups in Organic Synthesis" by T.
W. Greene, John Wiley and Sons, 1981. The hydroxy! protecting group selected should be easily removed under con-
ditions that are sufficiently mild so as not to disturb the ester linkage or other substituents of the taxol intermediate.
45 However, Rg is preferably ethoxyethyl or 2,2,2-trichloroethoxymethyl, and most preferably ethoxyethyl.

80
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0 0o Y N N 1 EFd 428376 B1N Nr-4 -4M 50
Wl Since the axazinone | has several asymmelric carbons, it is known to

t hose skill ed i n Rréi@redvdiues bitte ckdzinoreanlstiuenttR 1,55, Rif Ré, R Rp rieRprare enumeraiett hiewin below:
havi ng asynrnetric carbon atons nmay eadst in diastereoneric, racemic, or
optically active fornrs. Al of the forng. are contenplated within the
scope of this invention. Mre speci chaI I y.nt he present invention includes
enanti omer &, di astereommers, racnem m xtaes, and other m xtures thereof.
13 EP 0 428 376 Bl The oxazinones 1 can be prepared fromreadily
avail.able materials according to thegfollow ng reaction scheme: R

N~~~ e ot auRu R. . R~~~ g ~C3% VB
2a, R 10 10 Rs as x kY Rc RX s
15 32 - - 33 1

L] ]
20 Carboxylic acid 33 nay alternatiVely bé, prepared according tothe nethod
described in G eene et al., JACS 11®5917 @l988). p-lactans 32 can be

prepared fromreadily available materials, as illustrated in the foll ow ng
reaction scheme in which RL and FA are phenyl, A5 ang Rastre hydrogen and
R2 is ORg with Rs being ethoxyethyl: so~~~~~~~~~~~ AZ0 85 45 reagents: (a)

triethylamne, CH2Cl 2, 25C, 18h; (b)=4 equrv ceric argro mnitrate, CH3CN,
-10 OC, 10 min; (c) KDH, THF, H20, (E'OO, 3@ i n, (d) sethyl vinyl ether,
THF, toluene sulfnic add (cat.), 0 Q& 1.58 (e) CHs\§ e%her, -78 "C, 10
m n; benzoyl®chloride, -78 C, 1 h. 5§ The startify ryterials are
readily avail abl e. a-Acyl oxy acetyl !_:_‘hl ori dg is prepyedtfromglycolic
acidy, and, in the presence of a tertgzary amne, it cycl agondenses with
i m n"e\'§ prepared from al dehydes and p-nethoxyanline to give 1-
p- met hoxyphepyl - 8- acyl axy- 4-aryl azetldi n- 25bnes. The p- net hoxyphenyl group
can be readiTy renoved through oxidation widh ceric @m)éi umnitrate, and
the acyl oxy group can be hydrol yzed Wnder & andard condiEions familiar to
t hose eqperienced in the art to provide 3-Hydroxy-4- &5 %
aryl azeti di n-2-ones. The 3-hydroxyl ®roup ®ay be profect®d with a variety
of standard sprotecting groups such as the 1 -ethoxyethyl group. Preferably,
the racem ¢ 3- hydroxy-4-aryl azeti di rﬁZ-oneﬁs resolved into the pure
enantionmers prior to protection by rgcrys- Qallizati cﬁ; of the correspondi ng
2-met hoxy- 2- (trifluoronmethyl) phenyl&ceti c%sters ang orBy the

Q o Q

dextrorotatory enantioner 14 o v Q
85 —~ ™ ~ ®©
4 o [
r—4
>
g
)
w0 )
" e ~ e
< < o o
8 ]
>~ Looh -
(. [ % o
45 -t
>
~ -] K 4
& 8 & z xz @ i
T 9 5 F % 0 %
—4 o3 T3] O ~ (-]
o % M o

§0

Since the oxazinone 1 has several asymmetric carbons, it is known to those skilled in the art that the compounds

55 of the present invention having asymmetric carbon atoms may exist in diastereomeric, racemic, or optically active forms.

All of these forms are contemplated within the scope of this invention. More specifically, the present invention includes
enantiomers, diastereomers, racemic mixtures, and other mixtures thereof.
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EP 0 428 376 Bl is used in the preparat gppgspgsp! . | n any event, the
3-(1-et hoxyet hoxy) - 4- phenyl azeti di n- 2-one can be converted to I5- |actam
32, by treat nmerthe sidadidonés 1lamise prgptred forerBadily availablé inhtbrialslatdditing ¥ fallowisg reaction scheme:
chloride at -78 OC or below. The follow ng exanples illustrate the
invention. 5 EXAMPLE 1 PREPARATI ON OF
Cl S-2, 4- Dl PHENYL- S- ( 1- ETHQXYETHOXY) - 4, 5- DI HYDRO- 1, 3- OXAZI N-6-ONE 2 cls-1
- p- net hoxyphenyl - 3- scet o 4- phenyl azet i gi r} 2-ong. To a solution of 962 ny
(4.56 mmol) of the Hﬁ.ﬁé%erlz%d to fro %II ehyde and -
ani line, and 0.85 ni (6. 07 DI )XOHI ,t k] f 2802 at
_2006&was added dr opwi s (%eﬂ,l on of 413l ng § 04 m’fﬁ’l’?’cf andqg

2

acetyl chloride in 15 nL C12. The refctfon’ nixture was al LOuel, to
warmto 28€ over an 18 h feridd. The reaction nixture was then®i%ted with
100 nmL of CH2C02 and the solution was extracted with 30 nL of 10% aqueous
HCl. The organic | ayer was washed with 30 nL of water and 30 ni of

sat urat ed aqueous sodi um bi carbonate, dried over sodium sul fate and
concentratygd to provide a solid nass. The i S solid was triturated with 50

nL of hexane and the nixt@% was filtered. 3fhe remaining sol it was

recrystal lized fromethyl acetate/hexane to give 645 ng (68% of

ci s- 1- p- met hoxyphenyl - 3- acet oxy- 4- phenyl azet i di n-2-one as white crystals,

m p. 1630C. ci- 3-acet oxy-4- phenylbazettdl n- 2- one. T%;@ig'lbutlgn of al20 A%Sg of
cis-1 -p-nmet la 85id/33-n@ay aitamatively bejpreraced pécgrding todfieme ibecin Gi@eneret al.ofACS 110, 5917
acetonitril e(1a§8§-ﬁl J85tme 32048 bejprsred eregadly available meferialst as distrated in thelewinererction sqheme in
in 450 nm_ of WhighRsandBasre phgn. Bs and|Rs ra hydengen apd B2 i&ORe wihdRe Reing ethopetdy f or 30

mn at -100C and diluted with 500 nL of ether. The aqueous | ayer was
extracted ﬁwith two 100 nlL portions of ether, and the cocHpdned organic
| ayer was “wWashed with two 100 nlL portions of water, two 100}t i

sat urated aqueous sodium bisulfite wo 100 niL portions of §
@ rated to give 18.5 g o

aqueous sodi um bi carbonate and co
Recrystal lization of the soliod fregaat _
Ci s- 3- acetgxy- 4- phenyl az LLgﬂhié-one as whi
ci s- 3- hydr oxy- 4- pheny et ™di n2- agne. Toami » G
1 M aqueous potassi um Bydroxi de solution at 0C waS%dded a i on of O 59
g (22.4 mmol ) of cis-3-acetoxy-4-phenyl azetidin-2-one in 26 of |THF via
a dropping funnel over ag40 mn period. The solution was sti d at{?’0C for
1 h and 169 niL of ﬂter ind 100 nmL of saturated sodi um bi carbonate re

added. The m xtur =Kt ract portions of e't\tqyl
and t he conbi ned sodi ugysul fate an¥§

concentrated to giwve 3.54 i s-3- 33—
hydroxy-4-49henyl azetidin- i / , mp. 147-14
material was resol vedsTifo i i ger€ by reémBystal lisa Ac

2-met hoxy-2-(trifluo ester from hexanet

f ol I\Wed by hydrol ysi

cl s-3-(1-ethoxyet hoxy) 4- phenyl azeti di n-2-one. To a solution of 3.41 g (20.9

mol ) of as-3-hydroxy-4-phenyl azetidin- 2-one in 15 nL of THF at 0OC was

added 5 nL of ethyl vinyl ether and 20 ng (0.2 nmol) of nethanesul fonic

aci d. The 35reagdniet (a) thethwiaming, (GH:Cle 85°G1 188 (b) #@auivddriciammonicin Initrate, (CHEN, 11020, 10imiro {c) KOH,

sat ur at ed acligo Hs. S3Gi mir) (dr ethvbdnybether, THR thluenet sulfeoic ecid @atd. |9 “Cht-Fhe(e)iCHshil ether, -78 °C, 10

portions of ®imbeanzoylshleridec78'Relhconbi ned et hyl acetate |layers we dried over

sodi um sul®f at e EF“'@W’P‘F &Péﬁﬁd'ﬂycﬁ"g&ﬁﬁ}% cYioxy 'ded‘f prepared from glycolic acid, and, in the
with inyos

cis-3-(1 ethP eh% &W%ssa"%?'f“ah‘”‘ya""mmg“’“'

ls-1-b | | - T |

igéoﬁmgkg% gﬁﬁ" %@M et
_ |

butyl lithi

R @W@ﬁ%ﬁfﬂﬁwﬁ e

added. The ”'ta‘ﬂ&dﬁbrﬂ:ﬂh@&rrﬁépbr{d naiaoxy-zmuu&eﬁ.etﬂynbmﬂacdtc br6 &ha'ohif the detrodtatd?f enantiomer
sat urated agueous

14



sodi um bi carbonate and extracted wth thrage¢srgdzemirti ons of ethyl _
acetate. The conbined ethyl acetate extracts were dried over sodiumsulfate

and concent r at dglsédin the prepasatidroof gaxalfIn any ednd, the Sli-athsrjethonyaphenyiiketitih-e-one dan béconverted to p-
silica gel el utisstmaRiby tresirhent with@bbse! préférablyatetytithiue, add avarayl chbfd)at I8 °C or below.

Ci s- 1- benzoyl - 8- (Theddlidwing\eednipiex jiystrate thia Bgptionz et | di n- 2-one as a colorless oil.

45 2R, 3S-N-benzoyl - O ( 1- et hoxyet hyl ) - 3- phenyl | soserl ne. To a sol ution of

460 nmg (1. SGSmEQH)LE_lms 1- benzoyl - 3- (1-

et hoxyet hoxy) - 4 zet|d| n-2-one in 20 nL of THF at 0% was added 13.5

m. of a1l M aqu Lﬁﬁ%z @!?HENYM%U)ETU@X%H%‘@%rH'%WPo‘)é GHAZINTG@NE 2

m xt u#ue was stl red 00/ r 10 m n a HF vva orat ed Th

m Xt ure was rf az d ena eo?g::vv:
nL of chl O][O ﬁlaﬁﬂned ac e| 1 ereactlonmlxture
portions of c uBE wr ‘i‘ EsOH'BJeP 08 'of CH,Clz and
sodi um sul f at e g2 mL of water and 30
2R, 8- N- benzoy! 1fPof sk rk@&ﬁr‘%&dﬁh?su é?&rﬂi‘é&ﬁe ecbko%mass The
and R3 are ppgeryid wamm.%dmaemnmm dthe niddurewat filfbied 1B behwmifing éalldwasrecrystalhzedfrom ethyl

- et hoxyet hoxy) -adatdie/iithdng ds Givels4d mgX6B%) aroﬁ—waﬁetﬁ’mypim-@awwpﬁameiemﬂﬁmﬁs white crystals,
(1.16 mmol ) of nR&@BXB. N- benzoyl -O (1 - et hoxyet hyl - 3- phenyli soserine in 20

L of THF was atclsuet@tyid-phgnyidzeBih-2roml Jo abiutionlof 2.2y 6is t-p-methbxgphienyl-Badetoxy-4ighenylazetidin-
and the m xt ur @onmi 7¢ftmly of aastopitrile 25-0XC was sicBAY added a solutiondf oaric emmaerfunir@ratelin A5 Ml digvater over
mrol ) of rret%ﬂaﬁe‘s‘lner'% yhe naikure wagjstimgrkfor 30/mirgat 101§ angifdilafadrwiih 580 mid|ofcethess filep agkeous layer was

m xture was st iedfagiad with twostag-mt gortions of efher, anddneyppabined erapnicaygs wag waghedvithiwas 190 ML portions of
of hexane and & Mé&% P‘?E"%W s%‘!‘f?‘gd Luros ?‘HH"‘\R&S"“%M‘Q@: '(“b B°'W“F pf satpratqql aqypous sodium
saturat ed aque i‘*l qu eﬂ : San’fd‘tsP'{lﬁ'nR ﬁ'écetﬁ@mne gave 12.3 g
organi ¢ phasg S ive

(65% of ci o2, oS %4%& %%% ol e
2 as a colorle . .

EXAMPL E2 PREPA%@ ’ Vo ubl e at5 were addea-qq".:l sl':%m oy i 1 7 and 100 mL Of

77 my (0.218 m&meﬁedergsn.&uhﬁrs&efb b8 sbiorb ek a{afwaewaia@ 4559@5 Srdamic cls-3
1 , 3- 0Xazi N-5H- GjtRoxi4-Phbnyidketidih-20né asWaikb trysidis, rpDtalritiget. i Satedd! 650Réd ifto itd dnantiomers by
ng (0. 057 nmazhystalisation-di iisre e (rimioimbtypienyidoblidRster fdntl héxarkkAdetore fellbwed by hydrolysis
pyr di ne. The mg#ytw°was stirred at 250C for 12 h and diluted with 100 nL
of et hyl acet atcls:3-{Ththoxyetoty)-phenylazstidio-R-0né. Ton solution of@142:6i(208 minolRBcis3-hydioxytaifHenylazetidin-
agueous copper 29n¢ih 3% wl of FHE el WG waschddled § mibpbethybyinyli ether and P mg @.2ammepl) of methanesulfonic acid. The
concent r at ecf® m»@rqrwusﬁtséawa%m@lwre#-wdwm@w satuted gauppusspdiyng bicagronate; prek extpcted with
with ethyl ac et*'!iﬂeé; ?P‘H!msb ?fﬁhﬂﬁﬁ&?@?g?‘aﬁ?ﬁ’&mep hyincetalp layers wregliied qvpngpdinin sjfateand concentrated

!
et hyl acetate/ 2 spl w"’?‘:%‘i {1-ethox-
f

acet at ei hexane
onofn

e s .'m ?’ﬁ%a %ﬁﬁ% Ao

ol) benzoyl
baccatin II1. i:ﬁn i |41L é rated aqueous
was quantitati Yegiunfhicarmbthte te extracts were

taxol "was di ssQligienerisbium :-: d sanbem 18.5ite S5y offan dilf Cbmat smbso- lllca gel eluted with
sol ution was adfhadcetatdiaxdiie ydvid 822 Y\@B5%)d! tig-1-Bshzapl3- @%miy&ﬁoxﬁ&phar@laﬁmh $-bHe@d a colorless oil.

with 50 nL of @R3$N-banzdyi0-{-ethbiyethyl)-3-phenylisos@ine.\Taa selition fGIBE thg (1.96/mntl) ofidis-Dibenzoyl-3-(1-
sat ur at ed aque @thexysthaty)urphiriylezetidie2iartedn 20 ol ot THE at 0°Giwas@dtied V&5 misab gl i Miaqusaus Saiuttien (13.5 mmol)
and concent r at otipotassiem hydrokida. Eheyaixtune was ftirrediattyC o lLmin aohthe THE was evaporatediThe mixture was
silica gel el upatitongdHetweerhizimLeof @ 1M aquedve kiGrolutian ang ImLend chilorgormyThe @auecB(iRpr was extracted
t axol , whi ch waghwaageitipnal30 mipprions of chignofewn ﬁ@o@ﬂg Clalorpferm:gidracts weyp dried gver sodium sulfate and
EXAVPLEf 3 207 PrREosqteated tor ORI heﬂv&}lﬁmez@fm"'a 33 in which

R+ and Rg are phenyl and R, is ethoxyethyl).

cis-2,4-diphenyl-5-(1-ethoxyethoxy)-4,5-dihydro-1,3-oxazin-6-one 2. To a solution of 416 mg (1.16 mmol) of 2R,3S-
N-benzoyl-O-(1-ethoxyethyl)-3-phenylisoserine in 20 mL of THF was added 261 mg (2.33 mmol) of solid potassium tert-
butoxide and the mixture was stirred at 25°C for 30 min. A solufion of 134 mg (1.16 mmol) of methanesulfony! chloride
55 in 3.2 mlL of THF was added and the mixture was stirred at 25°C for 1.5 h. The mixture was diluted with 80 mL of hexane
and ethyl acetate and this solution was extracted with 20 mL of saturated aqueous sodium bicarbonate solution and 10
mL of brine. The organic phase was dried over sodium sulfate and concentrated to give 256 mg (65%) of cis-2,4-diphenyl-
5-(1-ethoxyethoxy)-4,5-dihydro-1,3-oxazin-6-one 2 as a colorless oil, [a]?5g -22° (CHCl3, ¢ 1.55).

15



MCO -5 EP 0 428 376 B1 0 |
2-tertbutoxy-4-phenyl-5(1-.thoxyet hoxy).4,5.dl hydro-1 , 3-oxazl n-6-one. To a

solution of gRAMME?2(1.16 nmoD of N tertbutoxycarbonyi-O (1

- et hoxyet hyl ) - 3- phenyl i soserine (3) in 20 mM of THF is added 281 ny (2.38
mol ) of sol PHERAPRESON OfGAOWM trtt but oxi de and the m xture is stirred at

250C for 30 m. A solution of 134 ng (1.16 nmol) of nethanesul f onyl

chl oride isn 3. Zorismalfreattidn vessel adsiaidedirTang (h218mmel) of (6-cis,4liphenyiese] 1-athoxp&iibiy) # Srdihydro-
1.5 hour. Thé3w¥azinGroae2, 40 rag (0.057awinolot 7HO-B@hyisilyl lescoaini.$i9ang40:052 mimpl) of A-clisetirylamipapyiridine
this ssol uti (IMAPY andQ.929 sletipyrdinenThRnixire wis stized gt 25t Celor 12 danddiiuted with 109rmL of ethyl acetate.
bi carbonat e 30 el aseiate spiptiqroexiracted with 20 mh of 10%4pguegys pappee sulf U'qné"ﬁi e sodiNmpsulfate and
sodi um sulé;] agl‘lé“’%ﬂ:%gﬁﬂ,’éﬁ'ﬂui’ H?%fl'ie"?‘b‘h' ?9&@ Plg of Q;g "ﬂ? ficefaenfiash ac"ﬂ‘em"':a;?(’?’pg)‘:;
t oxy- 4- phéhy F HOXY)= 2 > ;Igh A i
col orl ess ol F;wgnm ; Aist nle 9,2 e ?"“E"?ﬂ? .-.? w pf 7-O-triethylsily!

3l B n,ll atlve
eacon vesse QEC n 0.5 ml
phenyl -5 ( 1r v 2 ah?am&u Bl e
of 7-3-trimgt Eﬁtéﬁ&é& &ﬁ&o% :E%rz nstthdI |0|4dﬁédr33$ ty;muﬁeﬁeand

pyridi ne ( DVegRbentraid] Tﬁb Qs Wes mnf. sa leSlimhiEohromaBgraihy bk Slick §el%fuie8 aodfafdfhexane to
for 12 hour s piidb 38 tg\cs doyiot fxol WAl @lenticdl WitH anAGRénBE ampié el Peb;f*asol ution is

extracted with 20 m of 10% aqueous copper sulfate solution, dried over
sodi um sul f ag¥AMRIEE3concentrated. The residue is filtered t hr ough a plug of
silica geloeluted 50 with ethyl acetate. Flash chromat ography on silica gel

el uted with EBRERARAHON OFNDERENEGYL-N-TERGRIEEDXYGARBONYL JAXAL! | zat | on from et hyl
acet at ei hexane gives 44ny (78% of

N- deB¥nzoyl - N-t ert but oxycar bonyl - 2i - (1- et hdxyet hoxy) - 7-O-tri et hyl si | yl
taxol as a ca. 1:1 m xture of di asterorrers and 9.3 ng (23% of 7I
-Otrlethffsuyl baccatin Ill . A5 ng sanple of

N-debenzoyl - N-t ert but oxycar bonyl - 2' - (1- et hoxyet hcoxy) -7-O-triethyl silyl
taxol is dissolved in 2 mM of ethanol and 0.5 nlLoofy, 0. 2% gguequs
solution is added. The mm;ure |‘§“°.~rt~’|/9 "at 00C f :

with 55 5@ L oftﬁs%l(“ac tion T asext ratt fotmin

sat urated agueous sO edubonate ol (R2Eon, drled,',ov # sodi ,
and concentrated. Th |due is purigied by coI um chr omat ogr ag
silica gel eluted with et hyl acetate/ hexane to provide 3.8 ng (a

N- debenzoyl - N-t ert uxycar bonyl taxol 16 EP 0 428 376 Bl EXAI\/F’E
PREPARATI @GN OF N- DEBENZOYL- N- TERTBUTOXYCARBONYL- 2' (1

-ETHOXYETHYL) 3- PHENYL TAXOL 5 ACO C~~uO~f N>3n Ns~bBs

tB O 10 tBr
_____ - rtbutoxy-4-phenyl-8.( ihydro-1,3-oxazi To a solutionef 409 mg (1.16 mmol) ef N-
| Mmyl-o (‘ﬁtr‘:c;?yet enne {3)in 20 mL of THF is added 261 nn%f(z 33 mmol) of solid pgas-

o %%%%%M e

of THF is ad Qdzih-sRRb 339§do & t- ut axi de and

mxture isss Ntdebandoyau t ﬁamo aemﬂcaéauﬁoh Gddsds adddd 73vHg (0.218 rarﬁol)r&r:l{e)mﬁw-
met hanesul f opiien}l-5¢hétuiyethoxy)- ﬂsﬁhﬂrolﬁﬂi.s-diizm%e,l 49 nld.ost el df ro-thdtbyisiid Bactaflin 1, 6.9 mg
stirred at 2057 mowl) d4-Gimathylamino Piriziing {DMARP), and 0028ml. ofpaidineviThdmidlre Bistiref att26°Casr @2 hours
and et hyl ac etdxilged withd0Q inl of ethyll agétate The ghybacetatasblatin isi ektract@dwith 20 il of 0% 1acpeasisl copper

agueous sodi euiiats seltion, dringtover sesiupy sulfte and concentrated. The residue is filtered through a plug of silica gel eluted
50 with ethyl acetate. Flash chromatography on silica gel eluted with ethyl acetate/hexane followed by recrystallization from

ethyl acetate/hexane gives 44 mg (73%) of N-debenzoyl-N-tertbutoxycarbonyl-2°-(1-ethoxyethaxy)-7-O-triethylsilyl taxol
as a ca. 1:1 mixture of diastereomers and 9.3 mg (23%) of 7-O-triethylsilyl baccatin il
A 5 mg sample of N-debenzoyl-N-tertbutoxycarbonyl-2’-{1-ethoxyethoxy)-7-O-triethylsilyl taxol is dissolved in 2 mL
of ethanol and 0.5 mL of 0.5% aqueous HC! solution is added. The mixture is stirred at 0°C for 30 hours and diluted with
55 50 mL of ethyl acetate. The solution is exiracted with 20 mL of saturated aqueous sodium bicarbonate solution, dried
over sodium sutfate and concentrated. The residue is purified by column chromatography on silica gel eluted with ethyl
acetate/hexane to provide 3.8 mg (ca. 80%) of N-debenzoyl-N-tertbutoxycarbonyl! taxol.
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and 10 nL of brine. The organic phase is ¢gpigadgsyen1sodi um sul fate and
concentrated to give 243 ng (59% of 2-tertbu- 25 toxy-4,4-diphenyl-5-(1

- et hoxyet hoxy) EXAMPLBi4hydr o- 1, 3- oxazi n-6-one as a col orl ess ol .

N- debenzoyl - N-t ert but oxycar bonyl 4' - phenyl taxol. To a small reaction vessel
i's added 90 nyPREPARAAONTOBE N)DEBENZGYLINSTERTBUTRDXYCARBONYL-RHEBTHOXYETHYL)-3"-PHENYL-TAXOL
- et hoxyet hoxy) - 4, 5- di hydr o- 1, 3- oxazi n-6-one, 40 ng (0.057 nmol ) of
7-0-triethylssilyl bac- catin 111, 6.9 ng (0.057 mmol) of 4-dinmethylam no
pyridine (DVAP), and 0.029 nlL of pyridine. The mixture is stirred at 25GC
for 12 hours and diluted with 100 nL of ethyl acetate. The ethyl aggfate

sol utden is extracted with 20 niL of 10‘V 30 . aqueous 80 ed sul f at e
solution, dried over sodi urmstul fat cent rate s=
filtered thrdugh aaqn:l g lica g gelu dvmthB hy aeta @'.

chromat ography on sili zﬂt ed wi acet at ekhexaine f ol TPwee
recrystallization from)e hy¢ acet at e/ xane g| ves 44 ng (66% of ,
N- debenzoyl - N-t er t but oxyWar bonyl -2' - (1 -et hoxyet hyl ) 83- AcO

phenyl -7-Ot;5i et hyl silyl taxol as a ca. 3:1 mxture of diastereofera. A 5

ng sanpl e of N-debenzoyl-N-tertbutoxycarbonyl-2-(1 °

- et hoxyet hyl 3' - phenyl -7-O-triethylsilyl taxol is dissolved 35 in 2 nL of

et hanol and 0.5 nL of 0.5% aqueous HU solution is added. The m xture is

stirred at 00C2dtastbuldgy-dxbdiphenyiise(1-ethoxyethokyl,5-tihyRino-1h3-oxagzinGtons: To asolutiontob497 mp (.16 mmol) of
sol uti on i s 2exNriertsutocaionthOZ Dethaxyetii)-3 Brdiphenyliegsering (Rhin Bl AHIT ipadsipd:261 g (A48 amol) of solid
sol ut ion, dri emwteg@awgqnerwe-aﬁﬁ%?ﬁ:fém gincApolutignet 1%%‘9 (J&mma)) of methanesulfonyl

OH

hioride i M t xfu&j{s 1 Wre is diluted with 80 mL of

gg; a e;j hteji aﬁgP iine gceg_ hg ?d %Fﬁigféggmrated aqueous ‘sodium bicarbonate solution

N- debenzoyl - g:f oAl _4 ) pultats, g EVe4E PARRT Pgtertoy-

OF 2, 4- DI PHERY i -".w m%: o1 &Y Mo SFmo of 2-

ﬁf AcO 50 tceﬁb -44-d'ph } ethoxyethoxy)-4 5-dihydfo9 Fharin- 6-0ne, 40 mg (0.057 mmol) of 7-O-triethyisilyl bac-
~~~~~~~~~~~~~ y

ol) of 4-dimethylamino ndme (DMAP), and 0.029 mL of pyridine. The mixture is slirred at
0 17 EP 0 4004000 Bl Lt bV 100 he o ord SSadi Tod o Facl b vt wih 50 o 10%
N- benzoyl - Osf 1 agieb bl tyikale sdhutivh{divd oversBdiesilidté 4rd Qoricéitrated) THE Yedilue @ffiltefddithrbuh a plug of
added 261 ny ( gilicaelnsmted with ethyd héethte) PBlashhiomatography orbsilicdyé! dietediwith difybacetatshexase folbwed by
stirred at 25CrderystaliBationfrom ety apethterhaxane givés 44 g (66%) of N-debenzngkiiitgrtbatbxycarbonyl-2'-(1-ethoxyethyl)3’-
met hanesul f ony phenyi7€-trieflylsilyhta®) & ach. i miXtie-ofidiasterdeheats. and t he mi xture i s
stirred at 25C f o¥5 mg Snipleef N-deberzoyi-N:teriutexytatbonil-2 1fit-etepxyethyl)}$ -shenyhT-OdretpigilyLinxel is dissolved
and et hyl acdet Bx2mlisgigthane| and .5mkof 9% pavequs HELgelutiay is fdded: The miurey stisrad %hoeﬁ farp0dours and
aqueous sodi umdiited 4th & mi- of ety| acetpte, Tha Aelutionis fragipd ‘HF‘l"’Hé“'- of-paturaied £ : 9%’::’:::::

ag nyl taxol

is dried over Sy §r sedumgyifate “"Ei ,v-_» cqlumed
2, 4- di phenyl - °Ptfdgm€?tﬁwneé°‘fﬂtdﬂ Pmg “3% s b £le) €2 va i LA
col orl ess oi| E% 6 10 3'-METHYL TAXOL To a small reaction vessel is
added 77 g §0 1) of 2,4-diphenyl-5-(1

- et hgxyet hoxy) H%xqmg[‘ FB5AziIPd
of 7%’ triet hy@ﬁ“%?ggtiﬁmwg & ﬁm@mué%lmdnf)%et hyl am n%E
pyridine 15 (DVAP), and 0.029 nL of pyr|d| ne. The mxture is stirred at
25C for 12 heurs and diluted with 100 nL of ethyl acetate.

AcQ
o L — MAI e
¥ g T(”\)Qo’ ; NI OEE /J\llq OR
° @ ? 0 Oaco
%
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The ethyl acetate solution is extract Yigsds7aL of 10% aqueous copper
sulfate solution, dried over sodium sulfate and concentrated. The residue
'S filteregs & st 430 Pl \¢0160hmAN of NGBRBRIO(EetbghyiiainidmlaifbnyRBE%iAS R-20 LA IHF is
chr omat ogr adiay 261ingS(R.33 Maolpet Bolié potaseiim \téritbitetidd Wil tha fixtupd i étifrad &t 26°Cleri3b ik Al sdhytion of
recrystal | i3ahg One mmolyoictdhahesaton eticeiddia same. of TS adiBd gl tieidtire & stired at 25°C for 1.5
- ( 1- et hokgur. The hiytlre 3 diluteeiiwitly 80- M- ofhexaneandhafiyizicktate ardahissiolution issxiragted with120 Lot satumted
of di astser saeeyssodiynbicarbongte Vlutign and lkeofBfine. The organic phase is dried over sodium sulfate and is con-
-(1-et hoﬂ?‘@?‘ﬁﬂﬂ?o’!}”%! (8Pk) of2.43iphenyb§-tiyathsrotethipxy) Smeshyl-4 5-aihsitoo), §agzin-prone af colpyless
et hanol an8%0.5 nL of 0.5% aqueous HQ solution is added. The nixture is
stirred at OC for 30 hours and diluted with 50 nL of ethyl acetate. The
sol uti O::]{ol EXAMRLES-ted with 20 mL of saturated aqueous sodi um bi carbonate
solutio sodi um sul fate and concentrated. The residue is
Fustuh iy

purified b orratography on silica gel eluted with ethyl

acet at e/ hexang b0, i addBl 7(7 %m‘i)fof 24.Gi 5695% mdl)(g .- 28 methyl-4/5Riinyciro-
view of the aROWS.onb, Wg 05 ampIf & 7-C- lsﬁ & rhriol) ithethylamino pyridine
i nVenti gp EiMARR.GHA GYR%hL of Byridifel THe W @&%&a@% 1é>ﬁougaﬁ?dnmed Mﬂﬂo@mu@m acetate.

CONPOSi t 1 ONfe @MflaclRGBIENRT aitacia®witn ML (09 8hubdus Bapb& SuIBERBItcA] driedéver sodium sulfate
i nventi on, ahd cohdenttafidEThd Adidiidis¥literad throlightalpRify ofGslied gal effed witiethy@: e ORIgsh chromatography on
descri pt i osilidageliclited il ebytatetats/hxahd followaiby veerystallibativn fror Bthyh adetafHekang gigea132 eng (53%) of
Cainms 1. 2r1ethagietye-mdthyl1@-triethyisilyitaxol a88 ca. 1:1 mixture of diastereomers.

Rl 20 A 5 09 sahiple of 2'-(1-ethoxyethyl)-3-methyl-7-O-triethylsilyl taxol is dissolved in 2 mipjof ethanol and 0.5 mL of
OR8 45 0.5% aqueous HCI soluton is added. The mixture is stirred at 0°C for 30 hourgand diuded-with SPamL pethylacetate.
aryl™ subsihe gplufioni wih 20 rpl et ”“@ sogigm hicqrqnate golution, éf'%’é’gls““@s“ ifate and
al ky nyI o Fonepatraiggh Pﬁ'f’“R‘? P%e"éy golum W’@E”T&?‘"%’R‘éh‘iﬁ""‘"@!"" W?FW provide

Ca- 16 a |38M | chl aor.oet hoxynet hyl 50
o o “ydR%’@E% § i gﬁi‘ﬁ% i
het er oar *e‘!%‘.en i @*&‘eﬁ"% Ropiptcisd 2 iitati and nctin

by at Ieast one substltuent selected from al kanoxy, hydr oxy, haI ogen,
al kyl , abVYlclainid kenyl , acyl, acyloxy, nitro, and am do. 2. An oxazi none
accor di ng to claim 1, wherein t he hydr oxyl protecting group is selected
fromthe gnousn cxgxinemesdf the @rmuia: 55 acetals, ethers, esters, and
carbonates. 3. An oxazi none according to claiml or claim2, wherein Rl is
aryl; Rs is ethoxyethyl, or 2,2.2-trichlorgethoxynethyl; and R3 is C6-15
aryl . BEP O 428 376 Bi R1_|IIII QL 111 1 1'll To a solution
of 430 ng (1.16 nmml) of 1 -
N-benzoyl - O (I 1- et hoxyet hyl ) - 2- met hyl - -ghenyﬁ oserine in 20 mL of THF is
added 261 ng (2.33 mmd) of solid potasdiumtert} butoxide and the m xture is
stirred B4t 25C for 30 mn. “A sol ution'\%)_f3134 .(1.16 mmd) of
met hanesul fonyl chlorirde in 3.2 nL of i ddé‘d, and the m xture is
stirred at 250C for. 1.5 hour. The m xture ts dil ute@ﬁet 80 nL of hexane
and ethyl acetate and this solution is extgacted with 20 nLof saturated 5
aqueous sodi um bi carbonate solution and 10=nlL of brine. The organic phase
Is driedsover sodiumsulfate and i s con- (‘Blstrat ed to give 270ng (76% of
2, 4di phenyl - 5- (1- et hoxyet hoxy) - 5- et hyl - 4, 5- di hydr o- 1, 3- oxazi n- 6- one asa
coI orless oil. EXAMPLE6 10 3'- METHYL TAXO_
wherein R, is Cg_45 aryl, substituted Cg_15 aryl, heteroaryl, C1_ss alkyl, Co_1s alkenyl Co_15 alkynyl, or ORy wherein
Ry is C1.1s alkyl, Co_45 alkenyl, C,_15 alkynyl, Ce_15 aryl or heteroaryl; Rg is ethoxyethyl, 2,2,2-trichloroethoxymethyi
§0 or other hydroxyl protecting group; and R is hydrogen, G145 alkyl, C2-45 alkenyl, C2_45 alkynyl, Ce_15 aryl, substi-
tuted Ce_15 aryl, and heteroaryl; and wherein substituted Cg_15 aryl means Cg_45 aryl substituted by at least one
substituent selected from alkanoxy, hydroxy, halogen, alkyl, aryl, alkenyl, acyl, acyloxy, nitro, and amido.

2. An oxazinone according to claim 1, wherein the hydroxyl protecting group is selected from the group consisting of
55 acetals, ethers, esters, and carbonates.

3. An oxazinone according to claim 1 or claim 2, wherein Ry is aryl; Rg is ethoxyethyl, or 2,2,2-trichloroethoxymethyl;
and R3 is Cg..45 aryl.
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To a small reaction vessel is added 77 @d@sa-;tggﬁmnl) LI"I“I I”I" “I" "III " l"l

2, 4- di phenyl - 5- (1- et hoxyet hoxy) - 5- net hyl - 4, 5-di hydro- 1, 3- okazf n-"6- éne,” 40

ng (0. 057 M a selftion/of @30 i €1t 16 )ntol) onubhﬁma-u-emweihm-z-ﬁe@l Srphetilisdd&ifie raOImL ad THF is
4- di met hyl amaddad 81migd2.882mmd) of ¢dli Fifssiunnted-bd@oddia 8nd the roikiurp isrshirced at25°CribeB0 mind A selgion of

is stirred at34ad(T16 mmoll& niethenesulionytihldiidein $2imloft THF la0ddedand the mixivie is stiged a1 27C for 1.5

The et hyl acbouiThe migireisidiwed with 89mLothexaselangiethy] acetataand this solulion ineirected ¥ safurated

sul fat e’ sl usquepws serfiymehicarbonate solution and 10, mlsoh brive. Jheiorganicabase jedriectpver pedium sulftend is con-

is filtered mwm!“&%mﬂj’%w&%ﬂewééﬂ -ethoygthopRimettid Slfydrorl &oxaein - °T'_ﬁa§§FP'°"°“

chr omat ograpﬂ on silica gel eluted with ethyl acetate/hexane foll owed by

recrystallisation fromethyl acetatei hexane gives 32 ng (53% of 2'-(1

- et hoxy- et hyE-M-"'—'-EF—%%t hyl -7-O-triethylsilyl taxol as a ca. 1:1 m xture of

di astereori‘%rg_ r@ 5 my sanpl e of.
(1- et hoxy B E PXGt hyl “7-O-triethyl silyl taxo! is dissolved in 2 m of

et hanol ~and 0. 5, on vodddl G4k 77 2laS JB&etM%lM 14%-d|hydro-
stirred at Oqgoféiﬁ':%qe% 091\&925% o %ﬁﬁmlw&mﬂs @id%y %fnﬁthyl Ro pyridine
sol ution i MKP?—Q pingLThe Mixtardlid dtinddti2sACi e Weurs 4id uuied 00 D 13PEHH! acetate.
sol ution, dr rméieucyva;ataﬁ edmums Sxtlabted with 20 fhL GORGlidods ddpber shildte SoRfibrlthiad oder sodium sulfate
purified by aadddntentated.onBiesidulediigeditouh b plogof glica gé kiutadwith\sthil lacettd) flash chromatography on
acet at el hexansitcaigel ejnted withcethy(Rcéatefbpx¢redaliovid %) reoystaBisationeftomyethykasetaé/hex@ @ gives 32img (53%) of
vi ew of the @aktrethoxyiethylBintethigl-Qtiethylsilyh takol adrecashl/mixtuie otdligstersomersf t he

i nvention 2are achmgsasple M'(W'FW'%MM\?@ tietyisiiyl 9ol iggigeoivedin £ mb ofgiapel and 0.5 mL of
conposi ti ons on i ¥ d ”ésr?ﬁ m acetaie.

0 SPecayspyschiCl sqlution i added Theanixpg is stiygd 9t 0o t3Hb° giluted withy 3@ mL of ethyl acetat

i nvention, i {Thesolufignisrincted with:A0 miyof saliueted aquepys spdiymicarbo VP;IH z‘é over sodium sulfate and
desch’f)t i on g%“’?’gﬁ'%%eé?sé’ﬂ;%?"f' I%@E“F‘QP'PW‘%WRB?’""F 9F' %l“t?q gty gretaishexgne taprovide
Cains 1. An be eemlllaﬁhe ral objects ofthe |§§ ion are ach Rl

0 oW OF 110 8 00V8, T W oo Soen Tiet e SEVRra cvjects o7 the JYarion ars 207

NG ’_._ arious ?ha cof‘ul%bﬁﬁ in the ecom Si on partmg from the scope of
- e Shvéh ed i Il nd not i
het er oaryl , " linkr e Es' ' 1s aI ny? 0?7 ?/\sﬁeu?"ealtwr?a rovna
Is Clr15 aI kyl, C2 15 aI kenyl, C2015 aI -kynyl Ce..ie aryI or heteroaryl; RA

I s ethoxyep hﬁa;me 2,2-trichl oroet hoxynet hyl 60 or ot her hydroxyl

protecting group; and R3 is hydrogen, Cl..15 al kyl, C2-15 al kenyl, C2-16
al kynyl , Cg- 15 Aoydzinoreiobthé formutaut ed Cei 5 aryl, and heteroaryl; and wherein
substituted C0.15 aryl neans Csl aryl substituted by at |east one

substituent selected from al kanox? hydr oxy, hal ogen, _al kyl, aryl, al kenyl,
acyl, acyl$xy, nitro, and am do. 1R i ding to claim1,
wherein the hydroxyl protecting group sl & romthe group consisting

3. An oxazi none

of 55 acetals, ethers, esters, and .
yI'; Re i s ethoxyethyl, or

according to claiml or claim2, wherei
2,2,2- trlqgloroethoxynethyl and R3 is fg ‘., EP 0 428 376 Bl
11 11 7ii 1! 4. An oxazi none accordi any,pn of claims 1 to 3,
wherein R1 and R3 are phenyl. * c L 5.cThe enaﬁaﬁbners and

di ast &reoners of an oxazi none according to anhy one of clains 1 to 4. 5 6. A
process or the preparation of a taxol internpediate conprising contacting an
al cohol hawi ng the taxane tetracyclic nucle&$3and a C 13 hydrbxyl group

wi th an oxazi none having the formula: R x0 i O

wherein R, is Cg_15 aryl, substituted Cg_15 aryl, heteroaryl, C4_45 alkyl, G2_15 alkenyl, C,_45 alkynyl, or ORy wherein
Ryzis Cq_15 alkyl, C,_15 alkenyl, C,_15 alkynyl, Ce_15 aryl or heteroaryl; Rg is ethoxyethyl, 2,2,2-trichloroethoxymethyl
50 or other hydroxyl protecting group; and Rg is hydrogen, G415 alkyl, C2_15 alkenyl, C2_45 alkynyl, Cg_15 aryl, substi-
tuted Cg_45 aryl, and heteroaryl; and wherein substituted Ce_15 aryl means Cg_15 aryl substituted by at least one
substituent selected from alkanoxy, hydroxy, halogen, alkyl, aryl, alkenyl, acyl, acyloxy, nitro, and amido.

2. An oxazinone according to claim 1, wherein the hydroxyl protecting group is selected from the group consisting of
&5 acetals, ethers, esters, and carbonates.

3. An oxazinone according to claim 1 or claim 2, wherein R, is aryl; Rg is ethoxyethyl, or 2,2,2-trichloroethoxymethyi;
and Ry is Cg_15 aryl.
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ég and R3 are as defined in claiml, R2 aﬁzogzgis?ﬁge/p}aﬁdzgt Fﬁmﬂlm}mm“ﬂl“m\
from hydr ogen, 4.Clai bxagihdny hecorflifig th Snyednk efiaigims 1€523, wiierai Riyang Ry ar@ehedyl aryf,

substituted Ce_1i aryl, heteroaryl, and OR8 wherein RNis C-16 al kyl, C215

al kenyl , Q_lss.ammﬁpm@amaimmmmmwa,coandinghg/dwongdf camet 9dt i ng

group; and R8 is hydrogen, Clis al kyl, C2-15 20 al kenyl, C2.15 al kynyl,

CO-1 aryl, subst M@dbmsn:ﬁoaahgnlofaml intermediadesopiprising aentaging Braiephal haying the txas tetracyclic
Co-if aryl has t Incleysnd a\@hwdigyiaeup wihan sxaginope ving e B¥PUE L i ng of sai d

al cohol and oxazi none being carried out in the presence of a sufficient

anmouit of an activating agent to cause tmqe 0X to react with the

al cohol to forma taxol derivative having a -am do ester group which

is suitableor use as an internediate int js of taxol. 25 7. A
process for the preparation of a taxol. havi rmula: H TB X~~~~~~~~ I

0o e wherein 40 A and B are independentl|y drogen or | ower

al kanoyl oxy, al kenoyl oxyn al kynoyl oxy, or ar@bo @xy or A and B toget her
forman oxoys L and D are independently hydrogen or hydroxy or |ower

al kanoyl oxy, al kenoyl oxy. al kynoyl oxy, or aryloyloxy; E and F are

i ndependent | y hyhegifR, and Rs@res definkdin olgimoix R, aneIRg eredndbperdentlycsleliagtendpmdwdrogenirCi-15 alkyl,
aryl oyl oxy or; E Canghalfeny, Ggeddiemyl, Cosaryhsubstitubed C4.55 aryl, heteroaryl, andXORgwhiakeinFe i§ &m-1aalkyl, C2-15
hydroxy or | ower alikbriviaBnyslalinyl, Calslash betéroary). or ydiewyh MTO%?a"éFyFBMR'ycws afisyl, C2-15
and Mt oget ler f@lkmvhﬁz—omcmﬁ 'ﬁ@%ﬂﬂgrc&@‘ﬁﬂdf ?Fﬂer form an oxi rane

or Mand F together rylgas,ﬂg,e i“ ﬁas'h Amdi yn uf{

al kapoyl oxy, al keno l9 |c in resenceofas i e ountof_an
hydr gJen hydr ox et F’g% m e@?@’eh%"l'"ga 13 p-amido
aryl oyl oxy, or | “eRtprroyp 'at8" © aes'ﬁ |

S drogen

hydr oxy or ﬂ&gg%‘" XA&P& al kynoyl oxys or
aryl oyl oxy; and epen ent rogen or | ower al kanoyl oxys
al kenoyl oxy. al kynoyl oxy, or aryl oyl oxy or P and O toget her form an oxo;
and 55 S and T are independently hyq;ogeﬂ pr al ower al kanoyl oxy.
al kenoyl oxy% al kynoyl oxy, or aryl gyl @ S 008 Ney forman oxo;
and U and V are independently hyd og?mu | oW =5 rkipay! , al kynyl,
aryl, or substituted aryl; and Oklinsed i { vndf R\ | ower al kyl,
al kenyl or al kynyl, and V\,herel n the a %I gr ongs n Bto 10 carbon
at ons, the aI kynyl groups contain 2 By oT carbon 2 § g
K IJ G M F
wherein
40 A and B are independently hydrogen or lower alkanoyloxy, alkenoyloxy, alkynoyloxy, or aryloyloxy or
) A and B together form an oxo;
NG L and D are independently hydrogen or hydroxy or lower alkanoyloxy, alkenoyloxy, alkynoylaxy, or aryloylox)
E and F are independently hydrogen or lower alkanoyloxy, alkenoyloxy, alkynoyloxy, or aryloyloxy or;
E and F together form an oxo;
45 G is hydrogen or hydroxy or lower alkanoyloxy, allkenoyloxy, alkynoyloxy, or aryloyloxy or
G and M together form an oxo or methylene or
G and M together form an oxirane or
M and F together form an oxetane;
J is hydrogen, hydroxy, or lower alkanoyloxy, alkenoyloxy, alkynoyloxy, or aryloyloxy or
50 1is hydrogen, hydroxy, or lower alkanoyloxy, alkenoyloxy, atkynoyloxy, or aryloyloxy; or

| and J taken together form an oxo; and
Kis hydrogen, hydroxy or lower alkoxy, allancyloxy, alkenoyloxy, alkynoyloxy, or aryloyloxy; and
P and Q are independently hydrogen or lower alkanoyloxy, alkenoyloxy, alkynoyioxy, or aryloyloxy or
P and Q together form an oxo; and
85 S and T are independently hydrogen or lower alkanoyloxy, alkenoyloxy, alkynoyloxy, or aryloyloxy or
S and T together form an oxo; and
U and V are independently hydrogen or lower alkyl, alkenyl, alkynyl, aryl, or substituted aryl; and
W is aryl, substituted aryl, lower alkyl, alkenyl, or alkynyi,
and wherein the alkyl groups contain 1 to 10 carbon atoms, the alkynyl groups contain 2 to 10 carbon atoms, the
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to 10 carbon atoms, and the aryl groups contain 6 to 15 car bofi aton®

conpri si ng: conikgylgroups a@ntaio 2 &710 Kaid abins,tahd:thé arylrgrols:cotiiin 6 1005 carlidn AOms, compnsmg
N Rs ciRfactiRg ad &xazifvee efite idkhulend R3 are as defined in claim1;

and R2, RA and Re are as defined in claim®6; wth an al cohol of the
formula: 20 HOI11fl 6 9, 25a 130MF 30 wherein said A, B. Db E, F. G 1,
J. K, L M P and Q are as defi ned ve, thbgont acéng of said oxazi none
and sai d al cohol being carried out a sufficient anmount
of an activating agent to cause the oxazifpone tofreact with the al cohol to
formia  p-am do ester which is suitable f use ap ampinternediate in the
synt hesis of taxol, 35 and converti r‘Nsal d | iate to taxol. 8. A
process ac%ording to claimé or claim7, n s CeB-..i aryl, R is
ORs with Rs being ethoxyethyl or 2,2,2- tri r oet 5yrrethy|, and R3 is
CB-j5 aryl. 40 9. A process accordi ng to o] f clainse 6 to 8% wherein
R1 and R3 are phenyl, RP and R8 are hydro@g, R2 is ORB with A5 being a
hydr oxyl pgotecting group. 10. A process for the preparation of taxol which
conprises contacting an al cohol having the taxane tetracyclic nucleus and a
C- 13 hydroxyl gvheneip RyandRsare agdefinedio daimacand RdiRa gnd Rs asegs defined in folaig G withean alcohg! of the
5, 45 formgla:cont acti ng of sai d al cohol and oxazi none being carried
out in the presence of a sufficient anmount of an activating agent to cause
the oxazi ®ene to react with the alcohol to é(prma p-am do ester which is
suitable for use as an internediate in¢ he SIS of taxol, and
converting said internediate to taxol. ‘51,1 n according to any one
of ciins 6 to 10, wherein the hydroxy roup is selected from
acetals, 50 ethers, esters, and¥¥ on !55' 0 EP 0428376 BI

* 11 1 1! 12. A process accor ne of clains 6 to 11,
wherein the al cohol has the foiiuia: AcOaK ~ OR4 HONI Ul |

30

whereinsaid A, B, D, E, F, G, I, J, K, L, M, P and Q are as defined above, the contacting of said oxazinone and said

alcohol being carried out in the presence of a sufficient amount of an activating agent to cause the oxazinone to

react with the alcohol to form a p-amido ester which is suitable for use as an intermediate in the synthesis of taxol,
85 and converting said intermediate to taxol.

8. A process according to claim 6 or claim 7, wherein R4 is Cg_45 aryl, Rz is ORg with Rg being ethoxyethyl or 2,2,2-
trichloroethoxymethyl, and R3 is Cg_45 aryl.

40 9. Aprocess according to any one of claims 6 to 8, wherein Ry and R3 are phenyl, Rs and Rg are hydrogen, and R,
is ORg with Rg being a hydroxyl protecting group.

10. A process for the preparation of taxol which comprises contacting an alcohol having the taxane tetracyclic nucleus
and a C-13 hydroxyl group with an oxazinone according to any one of claims 110 5,
45 the contacting of said alcohol and oxazinone being carried out in the presence of a sulfficient amount of an
activating agent to cause the oxazinone to react with the alcohol to form a p-amido ester which is suitable for use
as an intermediate in the synthesis of taxol, and converting said intermediate to taxol.

11. A process according to any one of claims 6 to 10, wherein the hydroxyl protecting group is selected from acetals,
50 ethers, esters, and carbonates.



10  evosaseremacos | [TIMIMMT WAL
i's a hydroxyl protecting group. 13. A:process according to clainfl2;
wherein R4 is s2squdces abooing wiaheons of caiksteds ¢, witesairtosnakiohal hasi fwinligl  gr oups.

14. A process according to any one of claims 6 to 13, wherein the

activating agent is a tertiary amne. 20 15. ge@rocess according to claim

14, wherein the activating agent is triet\yl ne,0 di i sopropyl ethyl

am ne, pyridine, N nmethyl imdazole, or Z4-—eh m'&ppyri di ne.

Pat ent ansprflche 25 1. Oxazi non der 5 4

R1 0 Q 26 36

N 3 O 8 40 ' ‘ll'}

3 worin R C6..15-Aryl, substituiertes CB1BOAr§I, Metéroaryl, Cl.15-Aikyl,

C2 li-Alkeny?, C2..r5-Alldnyl oder OR7 istPhoR®eidA ®115r- Al kyl

C2%r- Al kenyl, C2_16-Aldnyl, CO-Aryl oder HePE?oaryI I st, Re Ethoxyethyl,
2,2,2-Trichlore- 46 t hoxynet hyl oder eine andere Hydnxyl - Schut zgr uppe

ist; und R3 Wasserstoff, CLlils-Al kyl, C2% 1-Al kenyl C2-15- Alidnyl,

Ce- 15- Aryl , ;5ubstwhendin @y is@sydiiyl plotedting groupnd Het er oaryl ist, wobei

substituiertes CG 15-Aryl ein CW5-Aryl bedeutet, das m tweni gstens ei nem
Substi tuent en 3$3irsgrocessiacdotding Sl claintite; wierdineRy m‘HeIeﬁettivom eﬁht;msbvswrbbhntesgmlyl golpg.,

Aryl, Al kenyl, Acyl, Acyloxy, Nitro und Am do ausgewahlt ist. 50 .

Oxazi non nach mmmaammtommmmmm«yhermmaczwmp@taa@myrmmppe
ausgewAhkt i2et, die aus Acetalen, Ethern, Estern und_ Carbonaten besteht. 3.
Oxazi non nach Ahdiresess agcoring fo clayyisidr whereinshe agfivatingjagentjsriefyl mine Sjisoprgyl ethyl amine, pyridine, N-
Et hoxyet hyl oder Methy! imidagplp, ond-SimethiAmineRustios, | i st und R3 Cei 6- Aryl ist. 55 4.
OxaziTon nach ﬁgnen}dﬁf AnsprCche 1 bis 3, bei dem RA und A3 Phenyl sind.

5. De Enantlo e astereoneren ei nes Oxazi nons nach ei nem der

Ansproche 1 ’ﬁ% *omm I C

L M S* 6. Ve'rfa ren zur"ﬂerstel | ungei nesTaxol - Zwi schenpr odukts, bei dem

man ei nen Al kohol ntdemtetrazyklischenTaxan- Kern und ei ner Hydroxyi gruppe

an C-13 mt einem Oxazinon der Fornel: RY O O N R2 R5 10

RR R6 3015 I n Berfhrung briRJ{ ind we in Anspruch 1
definiert sind; R2 und RG unabhangi g vomnsi

addr

Rs

40

worin Ry Cg_15-Aryl, substituiertes Cg_45-Aryl, Heteroaryl, C1_4-Alkyl, C2_15-Alkenyl, C2_s5-Alkinyl oder ORy ist,
wobei Ry Cy_45-Alkyl, Co_15-Alkenyl, C2_q5-Alkinyl, Cg_15-Aryl oder Heteroaryl ist, Rg Ethoxyethyl, 2,2,2-Trichlore-

45 thoxymethyl oder eine andere Hydroxyl-Schutzgruppe ist; und R3 Wasserstoff, C1_15-Alkyl, C2-15-Alkenyl C_15-
Alkinyl, Cg_45-Aryl, substituiertes Ce_15-Aryl und Heteroaryl ist, wobei substituiertes Ce_15-Aryl €in Cg_15-Aryl
bedeutet, das mit wenigstens einem Substituenten substituiert ist, der unter Alkanoxy, Hydroxy, Halogen, Alky, Aryl,
Alkenyl, Acyl, Acyloxy, Nitro und Amido ausgewahit ist.

s0 2. Oxazinon nach Anspruch 1, bei dem die Hydroxyl-Schutzgruppe aus der Gruppe ausgew&hlt ist, die aus Acelalen
Ethern, Estern und Carbonaten besteht.

3. Oxazinon nach Anspruch 1 oder Anspruch 2, bei dem R1 Aryl ist, Rg Ethoxyethyl oder 2,2 2-Tr|chlorethoxymethyl
ist und R3 Cg_15-Aryl ist.

4. Oxazinon nach einem der Anspriiche 1 bis 3, bei dem R4 und R3 Phenyl sind.

5. Die Enantiomeren und Diastereomeren eines Oxazinons nach einem der Anspriiche 1 bis 4.
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V\asserstoff C0115- Al kyl, C2.15-Al kenyl EP@428§631| ki nyl, C(H“lm w!Ib“,!“msl"l!ll
e

substitui ertem Co-. 16- AryI ,. eteroaryl und ORO ausgevvahl t si*ndf

R8. C1I - 1r - Akl ,Vemrei:ﬁxﬁbrktdhgdbinemﬂcﬁzﬂdnemgouukts@ldiﬁmguienAllﬂhblmitdmtyﬂ‘azmibhenTaxan-
ei ne Hydroxyl - Kewhd einar Hysirerylgrappe an@rd3 iRibeinafisezion dérfForm@ll . 15- Al kyl ,

C2. 15- Al konyl, C2.15-Al kdnyl, COs-1-Aryl, substituiertes C. 15- Aryl oder
Het er oaryl bedeutet und wobel substituiertes CO 15-Aryl die gleiche
Bedeutung &wi e in Anspruch | hat, 20 Qwbeicdi e Berohrung des

Al kohol s mit dem Oxazinon in Gegenwart el ge enden Menge ei nes
Aktivierungsmittels durchgef~hrtwird, umdi & Urs tzpqgg des Oxazinons mtdem
Al kohel unter Bildung ei nesTaxol- Derivat esNgj f - Am doest er - G uppe

an C- 13 zuwveranl assen, das als Zw schenprod f8er Taxol synt hese K
geeignet ist. 26 7. Verfahren zur Herstell 'Rp ﬂges Taxol s.mt der Formnel:
30~~~ 0 Vv L HTS 35

VI I* worin 40 A und B unabhangi g vonei nander WAsserstoff oder

ni ederes Al kanoyl oxi d, Al kenoyl oxi d, Al ki noyl oxid oder Aryl oybx~dd sind

odor K> 45 in Bertihrung brikgt,lindierR i By wiein Atdpaucidl Hefisier sidd; By wehd B; unabliahgigiepngnander unter
vonei nander \\askassesdtaiif C1_addyl, GiyeAlienyl, OflarAlkinilcChos-Aal, Slbktiuieipin Cs is-Arill Hetevaapt tnd ORg
ANK- noyl oxy odksgeyihit|sing.wokej Rg Cmnak-AlMISC2-15-Alkenyl, Cz-wE\lleUCEﬁtMﬁ tytjoder eine Hydroxyl-
vonei nander V\ﬂs"&b‘-@t"ﬁﬁ's‘d&éﬁs Wessarsioth £1.4¢-MNigh GyhaHlpnyl, QalisNiE 'A")dd ﬁ"PF;G‘!UG Ce-15-
odor Ary- | oyl 0‘3690@ Heferepnd pedgutet wed wobe substivieries Exces-AsY iggipiche ngigin Ap b'?af

Hydr oxy od®r ni pwakel LG m%‘dﬁou ¢ >
'zﬁtsaﬁﬂiﬁ o n Ol r'ag%%m aﬁ%gﬁéﬁ%ﬁg ggrv%e@m;&gﬁm "%imli e

Wasserst of f, r xy oder ni eder es Al kanoybxy, Al kenoybxy, Alidnoyl oxy oder
Aryl oyboxy I t er ni ederes Al kanoyhxy,

Al kenoyl oxy §AI\§| noyfo%@osg tr?x"mgg%ﬁ‘rs 'd odor und J zusanmen Oxo

bi | den; und 5S K Wasserstof f, Hydroxy oder ni ederes Al kxy,

Al kanoyl oxy, Al kenoxdoxy, Alinoylcxy oder Ar Loyl@ {; und P und O
Zafey| oxy, Al konoybxy,

unabhAngi g vonei nander Wasser st fo rom ed
Al i dncyl oxy odor Ary- | oybxy si und‘ R ey bi den; und S
und T unabhangi g vonei nander 5SS S‘t f\@dﬁi ;nl A

Al kenoyl oxy, Alidnoyl oxy oder Ary 122 [ 21111
BI1J 111,1 11111 11 11)1 s, H|T Ss * | oy O S\adefgeler S und T.
zusamren Oxo bilden; und K
85 IJg G M F
worin
40 A und B unabhéingig voneinander Wasserstoff oder niederes Alkanoyloxid, Alkenoyloxid, Alkinoyloxid oder
. Aryloyloxid sind oder
N\ A und B zusammen Oxo biklen;
L und D unabhéngig voneinander Wasserstoff oder Hydroxy oder niederes Alkanoyloxy Alkenoyloxy, Alki-
noyioxy oder Aryloyloxy sind;
45 E und F unabhangig voneinander Wasserstoff oder niederes Alkanoyioxy, Alkenoyloxy, Alkinyloxy oder Ary-
loyloxy sind oder '
E und F zusammen Oxo bilden;

G Wasserstoff oder Hydraxy oder niederes Alkanoyloxy, Alkenoyloxy, Alkinoyloxy oder Aryloyloxy ist oder
G und M zusammen Oxo oder Methylen bilden oder
50 G und M zusammen ein Oxiran bilden oder
M und F zusammen ein Oxetan bilden;
J Wasserstoff, Hydroxy oder niederes Alkanoyloxy, Alkenoyloxy, Alkinoyloxy oder Aryloyloxy ist oder
| Wasserstoff, Hydroxy oder niederes Alkanoyloxy, Alkenoyloxy, Alkinoyloxy oder Aryloyloxy ist; oder
1und J zusammen Oxo bilden; und
85 K Wasserstoff, Hydroxy oder niederes Alkoxy, Alkanoyloxy, Alkenoxloxy, Alkinoyloxy oder Aryloyloxy ist; und
P und Q unabhéngig voneinander Wasserstoff oder niederes Alkanoyloxy, Alkenoyloxy, Alkinoyloxy oder Ary-
loyloxy sind oder
P und Q zusammen Oxo bilden; und
S und T unabhéngig voneinander Wasserstoff oder niederes Alkanoyloxy, Alkenoyloxy, Alkinoyloxy oder Ary-
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Al kinyl, Aryl oder substituiertes Aryl sind;, und 5
substitui ertes Aloybxysindadber es Al kyl, Al kenyl oder Al kinyl ist, und worin .

di e Al kyl gruppen stndl'Dzu(mhhamrme‘ldémv@rre di e Al kenyl - Gruppen 2 bis 10

Kohl enst of f at one, d| 5 umvwnpnansy\@mmndezwsﬁssrsmwkwﬁderﬁ%@m flisgnypylkinyla fryipder substituiertes

Aryl - G uppen 6 bIASV|§!'!5’ !'(Ghl enstof fat one enthalten, bei dem man ein Q<a2| non
der Fornel: 510 RI leI'tSSArY' nlweres Alkyl, Alkenyl werAlhnyl ist,

i |s e, dié | lﬁgtom e
S e e e e

QP 36— mman ein o0 35 in Kont akt
bringt, worin A, B, DL E,L F, G I, J. KL M P und O die oben definierte
Bedeut ung hdben, wobei die Ber ahr un des Oxaziqnons md dem Al kohol in
Gegenwart ei ner ausrei chenden Menge b/ er mttels folgt, umdie
Urset zung des Oxazi nons mt dem Al kohol er Bi ['#ng ei nes p- Am doesters
zu veranl assen, der 40 sich zur Verweniung al

Zﬁschenprodukt in der
2 zu Taxol unsetzt.

Taxol - Synt hgse ei gnet, und das genannte ?#schonp
RRI Cs-1.-Aryl ist R2

B. Verfahren nach Anspruch 6 oder Anspru
di e Bedeutung von ORN hat, wobei As Ethoxyet odor
2,2,2-Trichl orethoxynethyl |et, und A3 di E edelégung von Cs r.-Aryl hat. 45
9. Verfahren nach einem der Ansprfche 6 bi's@g, 3dem RA und A3 Phenyl

sind, RA un®RA Wasserstoff sind und R2 di e Bedeut ung von ORs hat, wobel 8

Eieine Hydr oxyl - SChUtzggﬂ&e ]eslr;[ 10 V me ||Smﬁéjrﬁ$ﬁ '.AJA}Qpr %d%ﬂg , mit einem

em man ei ne azy em un e| ner
Hydr oXyl gr uppe an {“ el nem O<a2| non nach ei nemm der Ansproche 1 bis 5
i n Kontakt bringt wobei die Kontakierung des genannten Al kohols und

Oxazi nons in Gegenwart einer ausreichenden Me nes Aktivierungsmttels
erfol gt umdi e Unset zung des Oxazi nons m\y de \%h(ﬂl unter Bildung eines
p- Am - doesters zu veranl assen, der zur ab ¥PZwWi schenpr odukt bei
der Taxol - Synt hese geei gnet ist, und Sn ena eri\s chenpr odukt zu Taxol
unset zt. 5531. Verfahren nach ei nem’der 3 § s 10, bei dem nan
di e Hydraoyl - Schut zgruppe unter Acetal en, ML und Car bonat en
auswAhl t. 23 EP 0 428 376 Bl 12. Verfahren ﬁcI‘L ST Nem der Anspr Cche 6
bis 11, bei dem der Al kohol die Fornel: f 113 c1411811111111111111111

35

in Kontakt bringt, worin A, B, D, E, F, G, |, J, K, L, M, P und Q die oben definierte Bedeutung haben, wobei die
Berdhrung des Oxazinons mit dem Aliohol in Gegenwart einer ausreichenden Menge eines Aldivierungsmittels
folgt, um die Umsetzung des Oxazinons mit dem Alkohol unter Bildung eines p-Amidoesters zu veranlassen, der

40 sich zur Verwendung als Zwischenprodukt in der Taxol-Synthese eignet, und das genannte Zwischenprodukt zu
Taxol umsetzt.

8. Verfahren nach Anspruch 6 oder Anspruch 7, bei dem Ry Cg_15-Aryl ist, Rz die Bedeutung von ORg hat, wobei Re
Ethoxyethyl oder 2,2,2-Trichlorethoxymethyl ist, und R3 die Bedeutung von Cg_15-Aryl hat.

9. Verfahren nach einem der Anspriiche 6 bis 8, bei dem R+ und Rs Phenyl sind, Rs und Rg Wasserstoff sind und Rz
die Bedeutung von ORg hat, wobei Rs eine Hydroxyl-Schutzgruppe ist.

10. Verfahren zur Herstellung von Taxol, bei dem man einen Alkoho! mit dem tetrazyldischen Taxan-Kern und einer
§0 Hydroxylgruppe an C-13 mit einem Oxazinon nach einem der Anspriiche 1 bis 5 in Kontakt bringt,
wobei die Kontaktierung des genannten Alkohols und Oxazinons in Gegenwart einer ausreichenden Menge
‘eines Aktivierungsmittels erfolgt, um die Umsetzung des Oxazinons mit dem Alkohol unter Bildung eines §-Ami-
doesters zu veranlassen, der zur Verwendung als Zwischenprodukt bei der Taxol-Synthese geeignet ist,
und das genannte Zwischenprodukt zu Taxol umsetzt.

11. Verfahren nach einem der Anspriiche 6 bis 10, bei dem man die Hydroxyl-Schutzgruppe unter Acetalen, Ethern,
Estern und Carbonaten auswéhit.
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10~~~~~~~~~~ 10 cO 15
hat, worin Reg %Mremydﬁemaﬁdésﬁupmagmppe. bieisiem dérAkohdidié Fomel:n ﬂ%@!ﬂﬂm " ,m
12, bei dem R4 unter Ethern, Estern, Carbonaten und Silyl gru

Ist. 14. Verfahren nach si nem der Ansprache 6 bis 13, bei dem das
Aktiviorungsmttel sin tertiares Amn i 36915. o Ver f ahren nach Anspruch

14, bei dem das Ahtivierungsmttel Tri et A Di i sopr opyl et hyl am n,

Pyridin, N-Meth- ylinidazol oder 4-Dine opfriBRa ist. Revendl catbons

25 1. Oxazinone de fornmule: Ri

N 40N gJans | aquel l e RA est un

gr oups aryle en CO-1s, un groups aryle sgk
het eroaryl™, un groups al kyle en Cl-15., pHeo8r o6 alcenyle en C2.1l, un
groups al cynyle on C2.1s ou OR7, dans quuel ABD eM—0n groups 45 al kyl e
en C-15. un groups alcenyle en C2.15, un groups alcynyle en C2.15, un

groups aryle en CO-1s ou un groupe heteroaryle; A5 set un groups

6t hoxydt hylke, ZhafwerinlA, eméHyaroRd-bénanyrippe Ry | € ou une autre groups prot6geant

| a fonction hydroxy; et R3 set un atone d' hydrogene, un groups al kyle en

C -15. un gr Qepferdker@adh Asphith (3] Bei deniR, LktePEEN, Ebteryi/ Catbonaten ufiPSiljibruppen aggenaiist.
aryle on Cel5, un groups aryle substitu6 en Cs-is ou un groups heteroaryle;
ob un gr oups 1aryeshrennbchteiner Gerdnsplehelbissiis giei demalas Mdiderungprsittedeiny lediares And0ist] 5
substitu6 par au noins un substituant choisi parm 60 | es groupes

al canoxy, hydB-O¥egiahrenmasheAnsbrueh 14 bei dem dasAstivjsaisoeiitiel Triethyiaginy Piigooropyietyiaging Pyridin, N-Meth-
acyl EI/ acyl oxy, Yimidazokpderi4- Dimedivlgeinopyridindgtazi none sui vant | a revendication 1,

dans Yaquel | e | e I%gougs prot egeant | a fonction hydroxy est choisi dans |le
groups con5| c6tals, ethers, ester6 et carbonates. 55 3.

Oxazi none UIV | es r d| cations 1 ou 2, dans laquelle R set un groups
aryle, Rs est 3‘2’%}?83& g]" 0xy6t hyl e ou 2,2, 2-trichl oroet hoxyntt hyle et R3
set un groups aryle en Cs-15i 4. Oxazi none sui vant |l es revendications 1 &

3, dans laquelle R et R3 sont urhgroups ph8ny| e. 24 EP 0 428 376 Bi
1 I I Ty 1 I I I Y I O o *
~~~~~~~~~~~~~~~~ C L M S* 5. Ena | ast 6r 60i sonmeres d' une
oxazi none suivant |es revendications 1

8
A
w

dans laguelle R4 est un groupe aryle en Cg_15, un groupe aryle substitué en Cg_15, un groupe hétéroaryle, un groupe
alkyle en C4_15, un groupe alcényle en Ca_q5, un groupe alcynyle en C_15 ou ORy, dans lequel Ry est un groupe
45 alkyle en C4_ss, un groupe alcényle en C»_4s, un groupe alcynyle en C2_s5, un groupe aryle en Gg_15 Ou un groupe
hétéroaryle; Rg est un groupe éthoxyéthyle, 2,2,2-trichloroéthoxyméthyle ou une autre groupe protégeant la fonction
hydroxy; et Rs est un atome d'hydrogéne, un groupe alkyle en C4_s5, un groupe aicényle en C»_45, Un groupe
alcynyle en C2_45, un groupe aryle en Cg_15, un groupe aryle substitué en Cg_15 Ou un groupe hétéroaryie; ol un
groupe aryle substitué en Gg_¢5 signifie un groupe aryle en Cg_15 substitué par au moins un substituant choisi parmi
50 les groupes alcanaxy, hydroxy, atome d'halogéne, groupes alkyle, aryle, alcényle, acyle, acyloxy, nitro et amido.

2. Oxazinone suivant la revendication 1, dans laquelle le groupe protégeant la fonction hydraxy est choisi dans le
groupe consistant en acétals, éthers, esters et carbonates.

55 3. Oxazinone suivant les revendications 1 ou 2, dans laquelle Ry est un groupe aryle, Rg est un groupe éthoxyéthyle
ou 2,2,2-trichloroéthoxyméthyle et R3 est un groupe aryle en Cg_15.

4. Oxazinone suivant les revendications 1 & 3, dans laquelle R4 et Rz sont un groupe phényle.
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6. Proced6 pour | a preparation d un intergpdis2agsmsge t axol corrleHHrlw&lI"
m se en contact d'un alcool ayant |e noyau tetracyclique du ta wn

groupe hydroxysemn%mw.mmunmmmwmmmmomR4 0 010
RN1O e N > Rs R6 R3 15

dans | aquel | e &1 Pried@poui @ipréphration donintessiiigiiesie thasi eampenant lawse@h cantacisiun GicooRant fe noyau
R5 sont i nd6pendasastiquedutaxanesst yregratipe hydrogyten Ci3 a¥edune oxngingme ayantla fgnmolepo al kyl e

en CO5jr, um groups alcényle en C2.15, un groupo alcynyle en C2I 5, un

groupo aryle en CZ-15, un groups aryle substitu6 on C. 15, On groupo

h6t 6roaryl e et OR8, dans | equel Rs est un Ogroqpo al kyls en C1.15, un
groupgQ~al cényle en C2.15, un groupo al cyn \ﬁﬁ , un groupo aryle en

CB 15, un groupo het6roaryle ou un groupo pro 69ea t g foncti on hydroxy;

et Rs est ur®atono dhydrogene. un groups al kyM 1, un groups

al cényle en C2_5,, un groups alcynyle en C2.15, gr'oéipo aryle en CB 15,

un groupo aryle substitue en CB_ 1S ou un grou hRgroaryI e; et ob un

groupo aryle substitue en CB_ 15 est tel que dM1ni dans |a revendication 1;

la mso en ggntact de cot al cool et de cotte oxazinone 6tant conduite en
presence d' une quanlit6 25 suffisante d' un agent d'activation pour
provoquer | a r6acahslausle R ottRs sant 1818 G dfinistiahsla wandicatini 1) Reke R sontisiépandanaheent oh@sis parmi
du taxol ayant urungtome phydidgane] ugroeme aiile emC{ s unqroupeBiénylet €nlG2 a5 b groupe ainysyle en Cz-15. Un
i nt er n6di ai re dargoupsargyert Coog.andwugesnis substitué By Cciddi® gppure hétérpasyle &hAMaadans lgquel Rg est un
d' un taxol ayant draupd akyleeh &1-1530n groupe alcényle en C,_15, un groupe alcynyle en Co_45, un groupe aryle en Cg_45, un

I dane | aquel | e: gﬂoueqhéﬂmaw!?@htmﬁfwﬁ ﬁﬂ?ﬁ'ﬁﬁé‘?ﬁ‘ﬁmﬂhﬂ"’%#@@ﬁ' 0p: tproupe alkyle
groups al canoyl 0xep Ciaé egrenpe '931‘ 15'6'09 o un gm“pde a'y:e
aryl oxy, ou 4§ubst|tuég(lgq_153u un :ﬁﬁ l%!oohdu e e::eﬁéml l::‘nsﬁt:
i ndependament urf d,"d' ?flc #o%kaﬁ &h:g: Go former un dérivé
al canoy| oxy al cfEedR el m e o o s
Eet F sont in al ons hyd ogene ou un groups al canoyl oxy,

al cenoyl oxy, alcy aryl oyl oxy, ou 50 E et

F  tornent enlgenb %Mrdér%%pggah@?gn%'%w%? un atons d' hydrogene ou

un groupe hygroxy ou un groups al canoyl oxy al cenoyl
inferieur ou un groups aryloyloxy ou g.pt M R8rnmo
oxo ou nethylene, ou Get M or
Met F tornment ensenble un gro me
dhydr ogene ou un groups hydroxy, c6noyl oxy,
al cynoyl oxy #nf 6ri eur ou un groups & ylq@%l oxy, e un at omns
d' hydrogene ou un groups hydroxy ou un groups al cafo ox%oyl oxy,
al cynoyl oxy inferieur ou un groups aryl oyl oxy, ou1‘25I T g v

M

al cynoyl oxy
nbl e un groups
nsgnbl e | g rane, ou 50

40
dans Iaquelle
'\/:
AetB  sont indépendamment un atome d'hydrogéne ou un groupe alcanoyloxy, alcénoyloxy, alcynoyloxy
inférieur ou un groupe aryloyloxy, ou
45 AetB  forment ensemble un groupe 0xo;
LetD  sontindépendamment un atome d'hydrogéne ou un groupe hydroxy ou un groupe alcanoyloxy, alcénoy-
loxy, alcynoyloxy inférieur ou un groupe aryloyloxy,
EetF  sont indépendamment un atome d'hydrogéne ou un groupe alcanoyloxy, alcénoyloxy, alcynoyloxy
inférieur ou un groupe aryloyioxy, ou
50 EetF  forment ensembie un groupe oxo;

G est un atome d'hydrogéne ou un groupe hydroxy ou un groupe alcanoyloxy, alcénoyloxy, alcynoyloxy
inférieur ou un groupe aryloyloxy, ou

GetM forment ensemble un groupe oxo ou méthyléne, ou

GetM forment ensemble un groupe oxirane, ou

55 MetF  forment ensemble un groupe oxétane;

J est un atome d'hydrogéne ou un groupe hydroxy, ou un groupe alcanoyloxy, alcénoyloxy, alcynoylox)
inférieur ou un groupe arylioyloxy, ou

I est un atome d'hydrogéne ou un groupe hydroxy ou un groupe alcanoyloxy, alcénoyloxy, alcynoylox
inférieur ou un groupe aryloyloxy, ou
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un atons d' hydne@enemuemmgimmsgrohgahmxy ou un groups al canoyl oxy, ,
al cenoyl oxy, alkcynoylegbii atofmb @hydfigéne@u ubl BroGeMyidicky ati yn Gritipe diganoyidxy, ldlcéroyi6ly, alcynoyloxy
sont i ndependanmment ntérigdrodsn gioupyalyietpeyret ou un groupe al canoyl oxy,

al c6noyl oxy, alPogzQoy Isont yndBpendamment un atome dhyfiregéne gu un groupe Yeaneyjoxy. alcénoyiaxy, @Joynoyloxy
ou P StQ s fornent eilnf@irdrioeungiouge aipoxpsd; et S etT  sont i nddpendanment

un atonms d' hydrPos@ne fasment ensgfnbia Hngrogpecuei /l oxy, al c6noyl oxy, al cynoyl oXy
|nfer| eur ou” ur® g ousant ndgpengamemet uncatoms dhydrpgene oy R grPHPE-RIARTHIRE Blgeroyaa, Fgunoyloxy
oxX; U et V inférigysiop un groue E’W%ﬂ’%ﬁ‘ht un atons d' hydrogbne ou un

st ”Eﬁ S'r Sé i%ﬁk“”g‘égﬁ q?“{%imeé{ CHARETRTE R TEAVRIC NS
i nferi eur, s | A Eipehiyh, #€UBER A Rk S pbAbFeul @ 10 al ores

de carbons Ies gr oupes I enn 0 atomes de

carbons, |es 0T PSS Rqualdioe Bdussd aﬁﬁ&%ﬁ%@ﬁﬁ 240 Slorés daLMBRE |68 GrotpRt RIEEAflestbntiofient 22
groupes anyl es 1g@iinbstacarbiéhe iesBrobped cﬁ\ﬁ%ﬂueﬂﬂrﬂ@%ﬁbﬁlﬂﬁsdﬁ%ﬁ@&&ﬁbm ps #ifylescontien-
en contact d' UnRN@HAB kidMERIedarbdncBivprénant20 Rly
25 la mise en contact d'une axazinone de formulel\l (R2 25~ ~ ~~~R R6 R3 30
dans laquelle RI et R3 sont tels que dMnis dans |a revendication 1; R2. R5
et Rsont tels qus dMinis dans |a revendication 6; avec un al cool de
formule: 3 40 Q HONBy 45 dans | aquelle ces A,

BDEFGI,J.KLMPG,R'O Minis plus haut, la
m ss: en contact de cette oxazi none et cet alFfool etant conduite en
presén/ce d' une quantlte suffisantb d' urffagent '

vat on pour provo- quer
| a r6acti on de |'oxazi none avec Pal co afin d rv@r un p-am do ester qui
est ulili<Able come intbrnediaire s0 Bynt hi se dun taxol, et la

conversion de cot intermediaire en taxol. /) : sui vant |es

revendi cations 6 ou 7, dans |oquel R un oups aryle en C 15, R2 est
OR8 dans | oquel RB est un groups- et hoxyet@y!l (R)B
2,2,2-trichloroithoxynbthyle, et R3 est un groups aryle en Cl65. 56 9.
Procede suivant |une quel conque des revendications 6 a 8. dans lequel Rl et
R3 sont un gr oljass Indueleyf4at Rfontbls e détin danshla advernlicatich iyRir Boat iRe sontlels @de définis dans la
ORa dans | equelredesdicatiin6un gr oups protegeant |a fonction hydroxy. 10.
Proced6 pour | avaruppizechde fomulde t axol, qui conprend |la mss en contact d'un
al cool ayaat | e noyau t6tracyc| i que du taxane et un groups hydroxy en C1 3
avec uns oxazinons suivant |'une quel conque Geii evendications 1 a 5, la

m ss 26 e

dans laquelleces A, B, D, E, F, G, |, J, K, L, M; P et Q sont tels que définis plus haut, la mise en contact de cette

oxazinone et de cet alcool &tant conduite en présence d'une quantité suffisante d'un agent d'activaton pour provo-

quer la réaction de l'axazinone avec 'alcool afin de former un p-amido ester qui est utilisable comme intermédiaire
50 dans la synthase d'un taxol, et la conversion de cet intermédiaire en taxol.

8. Procédé suivant les revendicaiiéns 6 ou 7, dans lequel R4 eét".un groupe aryle en Cg_15, R2 est ORg dans lequel
Rs est un groupe éthoxyéthyle ou 2,2,2-trichloroéthoxyméthyle, et Rs est un groupe aryle en Ce_15.

55 9. Procédé suivant l'une quelconque des revendications 6 & 8, dans lequel R4 et Rs sont un groupe phényle, Rs et Rg
sont un atome d'hydrogéne, et R, est ORs dans lequel Rg est un groupe protégeant la fonction hydroxy.

10. Procédé pour la préparation de taxol, qui comprend la mise en contact d'un alcool ayant le noyau tétracyclique du
taxane et un groupe hydraxy en C13 avec une oxazinone suivant 'une quelconque des revendications 124 5, lamise
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oxazi none et de cot al cool etant conduite en presence d' urfe uahtite6’ *
suffisante d' un apeaiactideadite Mainons etie dst apodd ¢antdanduitesen piadhicé dihe dBankiid satiisaiite t'an agent
avec |'al cool af idaciyatioh poungrovoguer Iréactibrikie 'eatiene ayec I'alesx afintie formaaln|peamito ester qui est utilisable
i nt er medi ai r e darremimainteymédisiceiansia eynthéaadohiaxa tet ih coneersipn de est interneidiaipacen taxol.
internediaire en taxol. 5 11.. Proced6 suivant |'une quel conque des

revendi cat i dhs 16 Reoced suidanhiuné queicangue des gvepdigations 6 6 1@ gansiiequd la gfoupepratégeantiy inalisn/hydroxy
est choi si pari n egtoboigi p@mides acelglerlep éthass, des eglers otdes earbonides. des car bonates 12.
ProcWsd sui vant _rune qsu,eb_conque des revendications 6 a 11. - dans | oquel

|"al caol a |a ferfieness suirt fupgguelegnayg des revendications 6 a 11, dans leqiel Jalope) a fa fermule . o 20

dans laquelle R4 est un groups protegeant |a fonction hydroxy. 13.

Proc6d6sui vant | arevendi cation 12, dans | oquel a&4 estchoisi parm des

ethers, des esters, descarbonates etdes 205 Jroupes silyles. 14. Proc6de

sui vant |'uns quel conquedes revendi cati ong 84/dans | equel | agent

d' activation est une am ne tbrfl air e xokm ¢ | a revendi cation

14, dana |Isgsel ragent d' activation est | ns, |la -

di i sopropyl et hyl am ne, 30 | a pyridine, [ I m dazole ou | a
4-di met hyl am nopyridine. 35 40 46 50 55 2%p
PhCcoo
AcO
20

dans laquelle R4 est un groupe protégeant la fonction hydroxy.

13. Procédé suivant la revendication 12, dans lequel R4 est choisi parmi des éthers, des esters, des carbonates et des
25 groupes silyles. '

14. Procédé suivant I'une quelconque des revendications 6 & 13, dans lequel 'agent d'activation est une amine tertiaire.

15. Procédé suivant la revendication 14, dans lequel I'agent d'activation est la triéthylamine, la diisopropyléthyl amine,
30 la pyridine, ie N-méthyl imidazole ou la 4-diméthylaminopyridine.

50



