VV(eBe@:ggJ@%Tf2ﬁ1 BOEHRI NGER | NGELHEI M PHARVA KG 75058fft. 205 5 Process
for pur i fyl ng 20(S)- Canpt ot heci ne The i nvenBoghrivekR IeSEIHRNAPRARERKS f Or
purifying 20(S)-canptotheci ne contam nated by a vinyl canptothecine
derivative. Background to the invention 20(S)-canptothecine (20(S)-CPT) is
a natural alkaloid of formula (1) 'G-0ooz" \ \ ON N *159159* . R~"". OH O
(n WersgisefRR2@enotes ethyl. 15 20 25 20(S)-CPT and its derivatives, being

t opoi sonerase | inhibitors, have tunmour-inhibiting properties (e.qg.
G ovanelle, B.C et mc i JI&R D 1991, European
Pat ent applicati onsPiJ'Q 8 o4 ﬁhr%ﬁgggg)a%a é‘gﬁ' é?lgnts US 4,473,692, US

4,545,880, US 4,604,463 and International Patent Application WO 92/05785).
20(8) CPT can be obtained as a crude product fromthe Chinese tree

heca cum ata (Nyssaceae)..(.\\Wa et al ., J. Am. m Soc, 88:
585 Ja6emepBet TR B ARSERERTRHLME s e th s SonABkRHER T Rbn ana)
(formégllnrgtdg[&m@gvatMppl e foetida Mers) (Govindachari, T.R et al.
Phyt ochem stry 11: 3529-3531, 1972), inter alia. These cr ude products

particularly the one obtained from Not hapodytes, f'oetida, c w in 20'ﬂ CPT
cont arg nat ed ivative of formula (1) wherein R1
(20-V{B@E%333M%§Yﬁge§{ally the crude products are purifi Em

chr omanR)-cpibtéthedEi@OES)ACP D)is & el alkathid bffoeaatat(Dt heci ne into *Gdtmz'aqueous

phase and elimnating inpurities by extraction A -1188 priorKo 2/ -2
w th water-insol uble sol vents 3N 9353pp However, contam nat| on by
20-vi nyl - CPT cannot be effici i t hese net bl em
of the present invention is the 3 Lo provi de a processqmmml ﬂmmmm t he
20(S)5 CPT starting product to bé pUINer\WIt

chr omat ogr aphi ¢ net hods. Description of the n Sur prising?s” it has
been found that 20(S)-CPT can be virtually co ely freed from
contam nation with 20-vinyl-CPT by first trRatiJng\ he starting materi al
wi th an aqueous base, to hydrogenating and subsgguently acidifying it and
E@n isolating the product. The invenl on thus relates to a process for

i fying 20(S canpt ot heci ne which conprises the follow ng steps: (a)
corrbl nvhﬁgelalR weteuethplase and a starting material containing
20( S) - canpt ot heci ne, 15 thereby converting the |actone ring of the
20(S)-canptot hecine into a carboxylate salt; (b) hydrogenating the

resul tio(g)-OPR abid &s Hétivabifed) being fipidmetast mnﬁbltdr@ hav@tihogahtabitiag; (c)
aci di fying the agueous phase, thereby form nSq1 canpt ot heci ne crystals; (d)

addi ngPrepgseesde sapievanelles By Qﬁqqp gﬁ‘dzer Research, 51: 302-3055, 1991, Buropéan
15  Patent applications EP 0 074 256, EP 0 088 642, US Patents US 4,473,692, US 4,545,880, US

4,604,463 and International Patent Application WO 92/05785).

20(S)-CPT can be obtained as a crude product from the Chinese tree Camptotheca acuminata
(Nyssaceae) (Wall M. et al., J. Am. Chem. Soc. 88: 3888-3890, 1966) or from the Indian tree

20  Nothapodytes foetida (nimmoniana) (formerly known as: Mappie foetida Miers)
(Govindachari, T.R. et al., Phytochemistry 11: 3529-3531, 1972), inter alia.

These crude products, particularly the one obtained from Nothapodytes foetida, contain 20(S)-
CPT contaminated by a CPT derivative of formula (I) wherein R' denotes vinyl (20-vinyl-
25 CPT).

Traditionally, the crude products are purified by complex chromatographic methods or by

converting the camptothecine into the aqueous phase and eliminating impurities by extraction



(e) sepaiat)na g yhe canptothecine crystals. 20 The invention further
relates to a process for preparing 2®-S)-canptothecine of formula (1)
wherein Rl denotes ethyl, from 20-vinyl -canptothecine of formula (1)
wherein Rl denotes vinyl, which conprises the follow ng steps: (a)

conbi ni ng an aqueous base and the starting material containing 20(S)25
canpt ot heci ne, form ng a conpound of formula (Il), \ \ Oi NOHN Owt R
", Owith whter-gisnlulle spéventse(s.gv W P4/183%8). Howeviet 38ptananatoondyy30-vidyWePTdenot es
a netal; drogenating the resulting mxture in the presence of a

t ransi ’W%%)ﬁﬁ%mgg't%?bé‘flg‘ t(yc‘?‘esffcrfl%ﬂ‘?éﬁ' ng the aqueous phase to form

canpt ot heci ne crystals; (d) adding at |east one polar aprotic solvent; and
(e) separating off the canptothecine crystals. Detail ed description of the
i nventThsrpraldemip thesprasens inyentiongs sherefpiedp peayides proaess odngh #80(5)-as used
abqve h [ t e ] ] riak.c L Ni ng

2005 - CEirs g SR R e B P A E R B R BB P s

synt heti c canptotheci ne, derivatives of canptothecine as described for
exanple in International Patent Application WO 92/05785, or reaction

pr odudPescrphignefithe ventient ot heci ne. 15 Preferably, the starting material is

a nat . i B\ J i: I t hapodyt es,

oot 1 Haprgidigy R foltldh il 20y RR FLARR, R BRI Krety 44D T ner of n

R denwhamitdtion witla2ohvinyb CPdrpofistireating dremstdriing hatentabwéth an Rjuedapbases vi nyl .

It generally contains 0.9 fto 1,5 w.-% preferably 1.0 to 1.4 w.-%of the

vi Kyl lwéﬁﬂgaaﬁmgqnﬁsa&ﬁqy%fv, aciddg’l%t %%WP FFQ?%g §@edpgty contain ot her

canpt ot heci ne derivatives such as, for exanple, 9nethoxy-CPT,

10- et hoxy- CPT, 11-met hoxy- CPT, 10-hydroxy-CPT and 11-hydroxy-CPT. As a

rul e, Theangerdioniting refatesito alpravesstfar paifymgt26(S)-camptsthedinowbichrcomprigesof t hese

addi ti gngl}1 CPT fc}eri.vati ves, particularly 0.2 to 0.8 wt.% of 9-net hoxy- CPT.

25 Thht Eiwing, &us base" as used above and hereinafter in connection with

step (@) QonibMingh hiidos bakR AR AGRSEnARARAS dodtaifng DE(S)RM@PlotIRRiNee! ates to

a base which generateées enough hydroxide ions in thé aqueous nedi um

prBf er abl ythérabypcenyentingshe lactone sing of thet206S)-captotbecinominto atarbwylaasalt; ot heci ne

derivatives contained in the starti mat erial. conpl.etel y.into the

cor r oabbndVHECHRDAIEe PR i Bt i BRSGk P FORRHG) el ifbFitea,

parti g ardcsﬂi@%irg,ﬁlhb aff@donb pBibeOtherdbY Bdrinigy @iftbthBBh@Lrybatd; oxi des such as

|'i t hi um hydr oxi de, sodi um hydroxi de, potassium hydroxi de or cal ci um

hydr oxiddle.addingi aprlanaprdic sobvent apdst preferred. A -1 188-prio = Ko 4 /'11

-4 The tal_ hydr oxide. i : used in the formof a dilute aqueous
ﬂ? S%Paerﬁ%nggdgi]}f;ﬁ cmﬁt@f)?&rﬁ %tXls.

soluti(g I n orm alto 25 % particularly a 3 to 10 %
aqaeeous solution. As a rule, sufficient netal hydroxide is used to nake the

canpt ot heci ne, derivatives go conpletely jnt ol utiop; .preferahl 1to 20
mol , rbReenpentioR fuhey reatey o prpgess fﬁ&fﬁ?&*&@%ﬁ@-%@@ﬁ%& fstj f 56?’1') met al
hydr oxj ar L : | b ransi tion
et ol WARCRIE, ARG PRy P20 Hiny ELANSCIRATBLPlnhla A WAL K derires T

part i cuhygls Wwhichlcatipnises thp Fallawiogsteps: de, ni ckel , pal | adi um or rhodi umon a
carrier terial.such as act, vated charcoal or. .alumniu ide is added to
Che. r esulli nGomPIERTH & g HILHE S0r e Ty St FoLmee B CFont ai ni ng 1 to
15o9n . % pretﬁhﬁtl@méc&e,t@nﬁ&§weon%ouﬂ@6ffoﬁﬁhﬁr(hx about 5 wt.-% of palladium
is particularly preferred. The quantity of transition netal catalyst is

sel ected so as to ensure nati gqn of the

(I

wherein

R! denotes vinyl; and



vi nyl ipg ; GBT6lekh satiive. Preferably, 0.01 to 0.50 parts by weight,
particularly 0.02 to 0.10 15 parts by¥-weight of transition nmetal catal yst
(including Garner .materials) are used, based on 1 part by weight of the
starting material. The resulting m xture is subjected to the action of
hydrogen gas, preferably at a tenperature of - 20 Cto 100 C, particularly
10 Cto 40 C, nost preferably at about roomtenperature. 20 The hydrogen
pressure i s Metdenotasiaghetaber se; the hydrogenation is preferably carried

fo 5.0 o). hsRRESRhEn e ke H e FR SRR Bk e,
hydr ogen@) i ogtidisyigetheraahbousphagel o tfemvedniptothdcihOc@btalipurs, preferably 4 to

15 hours, particularly 6 to 10 hours. After the hydrogenati on has ended,
the tran@Dt i aidingatdeast anepglarapraficsolrent abfly el i minated by filtration, and

the resujfti 1 ] L: ified in step (c). The acidification
caﬁ be 3{5):5dgﬁgﬁﬁﬁ_g%bgﬁh%ﬁ%gﬁegﬁ%%@lgam c acid. Preferred acids are

i norgani ¢ acids such as HCl, HBr, H, HNO3, H3PCa, HaSCa, or aliphatic
carboxylic acids such as acetic acid and trifluoroacetic acid or m xtures
of these acids, particularly concentrated hydrochloric acid. Using the
ChOSe'D?%ic@de&%&ti%h‘ok&quizé‘ﬁitoﬁd to 3.0 to 6.0, preferably 3.5 to 5.0,

parti ; 5. The Ol -1188prio=Ko S/'11 -5 reaction with

the acid is generally carried out at a tenperature of 0 Cto 100 C

ferably 30 C.to 80 C ticular]y 50 G to 60 C. | i |
PrEr crhedtun panemaerabe B DE PRt ie 4 S R AT Do BRBOGeR 0F by
vei ghty coBfaglifdtelPinbtefial SorfaiRRELB(ICIEicBIHe calPidthécile2EdiptBthelin8. Parts by

wei ght of concentrated hydrochlofic acid, based on 1 part by wei ght of
st ar t icogtaining:plaai extigptdcsynthigtic canplotheeine, desivativesef campiothsaing as densribed f or m

hour s ORGP ER At Al S WO RS S B o e Ve 0

obt ai negtabiingedmibthihegiheon is generally in the formof a pure suspension. To
i nprove the crystallisation in step (d) one or nore polar aprotic solvents
arlé added thereto. Suitable solvents of this kind are preferably

dor | varHEEBn3 et ng bR s il irbMRP b B OLARR Wb R om0
or a Qlothapaldwiek fogtidupAs pade,iicis hamikyurhiyithe gempoundofifbiila (I) wherein R

denotes ethyl, and the compound of formula (I) wherein R' denotes vinyl. It generally

contains 0.9 to 1.5 wt.-%, preferably 1.0 to 1.4 wt.-% of the vinyl compound. In addition, the
20  starting material may contain other camptothecine derivatives such as, for example, 9-

methoxy-CPT, 10-methoxy-CPT, 11-methoxy-CPT, 10-hydroxy-CPT and 11-hydroxy-CPT.

As a rule, the starting material contains up to 1 wt.-% of one or more of these additional CPT

derivatives, particularly 0.2 to 0.8 wt.-% of 9-methoxy-CPT.

25 The term "aqueous base" as used above and hereinafter in connection with step (a) of the
purification process according to the invention relates to a base which generates enough
hydroxide ions in the aqueous medium, preferably in pure water, to convert the lactone group
of the camptothecine derivatives contained in the starting material completely into the
corresponding hydroxycarboxylates. Metal hydroxides are preferred, particularly alkali metal

30  or alkaline earth metal hydroxides such as lithium hydroxide, sodium hydroxide, potassium

hydroxide or calcium hydroxide. Sodium hydroxide is most preferred.



R3 and; Rsipndependant | y of each other denote a C-a al kyl group,
particularly methyl; or R2 and R3 todet her denote a ~CH2) mor a NRS-(CH2)n
group, while 20 RS denotes a C -4 alkyl group; mis 3 or 4, particularly 3;
and nis2or3, particularly selected fromanong N, N-di net hyl formam de (DW),
N, N- di et hyl acet am de (DMA), N-nethyl pyrrolidone (NW),

N, N- di met hyl et hyl ene urea (DMEU) and N, N 25 di net hyl propyl ene urea ( DVPU)

or mi xihgmesfaldtydiaredenis prfcrablyisedrinsthe frar afradiluje mueoussolyfiony peefergblytis 100
parts i ght,, e .0 rti [ 30 to 50
part st %foﬁiog%tl tSPJ 5t %\”26 "g@‘%‘%‘%"ﬁgﬁg ?tg%gag‘%czur?t% %gl\r{\@hu‘gea,“ﬁ%aség%q%nﬁ rr%[é{ﬁblart by
wei ghthydfoxideds asal toinkethd emmbthecrelderivaiveslgB&nsletelyyiito soltibh; - 6 The
treatment wth the polar aprotjc solvent g;aléﬁlﬁe carried out gt any desired

t enpePAEiETABLY, TR 2P Btamens PhviRiaae fosl Sapel i Prtpdd Sapokpimailer at ure of
30,C thgdx]o%g’de%[; ggggyfgqlrgglloyfégi In89,1C and then slowly cool ed to anbi ent

t enperature. crystals thus obtained are easily separated fromthe
|l iquid phase in step (e), preferably by decanting, centrifuging, spinning,

squeezin t or filtratjon, particular by filtration. As a rule, the CPT
cryot 4n stpibke Bhsitcrnoal Stpalrueerobrs biferbenshut FaisiGRungs) GHiithanol . 1o
et han?gggngdrr QRAARER PlatinBA dxide!| MEkel, JRRLABARVr rhSREMmYn! £ rriekMEatash §ﬁkfhage of

the p accor di ng to the invention is the high space/tine yield and
t he hiaghctyvatddichanapabor dlumingdm ohisle 20¢dded tathstresulting mixtye Rilledidsm ethi ch i s

obt ai ned wi t hout any chronatagraphi ¢ purjfication substanti.al free from

coft arﬁcﬁﬁmfi %maip%rtﬁaln@%ﬂgdﬁg lfl‘b ?.ré%ir tl?‘t%etoé;?zﬂp' I/féI ? a'ft‘r‘fﬁtaﬂ?’&w serve to
i1 ustyrabtgossadRnPEeaRRe1aH préferéd Yi ng canpt ot heci ne carried out by way of
exanple. They are intended only as possi bl e methods given as exanpl es,

wi thout restricting the invention to their content. 20 Exanple 1 10.45 g of

ot e . .
Foot 1 ihe RIS ofABN b RE SRBH AL BFso AL ThEFE TGRS e 1
t aken vigylic'CPB deritativt. Bref2rdSl 00 1460IP0dsaety bl évesgt artidulA1300.02 o @10f _

pal | adi um activated charcoal (5 % are added, The m xture is treated with

hyldr oqrarts by ettt of fransitionmpfiabeataly  finelugdingr carigs aatertaly) e usgd dbaged an b5 par .
Then t ] i xture s filtered and combined at 50-60 C with 80 nl of
en rm&%@%}%%&%@ nﬁa?er%x!l. ere an co I ne a W (6]

conce acid and adjusted to a pHof 4.0 to 4.5.

The resulting mixture is subjected to the action of hydrogen gas, preferably at a temperature

of - 20 °C to 100 °C, particularly 10 °C to 40 °C, most preferably at about room temperature.
20

The hydrogen pressure is not critical per se; the hydrogenation is preferably carried out at

normal pressure or at slightly raised pressure, particularly at 0.9 to 5.0 bar, most preferably at

about 1 bar.

25 Under these conditions, hydrogenation is generally complete within 1 to 20 hours, preferably
4 to 15 hours, particularly 6 to 10 hours.

After the hydrogenation has ended, the transition metal catalyst is preferably eliminated by
filtration, and the resulting reaction mixture is acidified in step (c). The acidification can be
30  done with an inorganic or organic acid. Preferred acids are inorganic acids such as HCI, HBr,
HI, HNOs, H3PQO,4, H,SQs, or aliphatic carboxylic acids such as acetic acid and trifluoroacetic
acid or mixtures of these acids, particularly concentrated hydrochloric acid. Using the chosen

acid, the pH is adjusted to 3.0 to 6.0, preferably 3.5 to 5.0, particularly about 4.0 to 4.5. The



30 The;suspgnsins formed is conbined with 400 ml of DMF and stirred for 2.5
hours at 90 100C. The resulting suspension is slowy cooled to anbient
tenperature and filtered. The CPT crystals obtained are washed with 100 m
of methanol and dried at 55C in vacuo. 01-1188prioyKo 7/'1l 9.85 g (94.2
% of material put in) of 20(S)-canptothecine are obtained, containing |ess
than 0.05 % of 20-vinyl-CPT and 0.11 % of 9-nmethoxy CPT. Exanple 2 10.45 g
of a aeastienpritdthe rcidongenerallyFagiadyud atrtemperatusp phf R do 160G Nuelerabbdyt es
foetidg,..condad i ng. 1. 33 K0.0f oy nyl - CPT and 0.47 % of 9-net hoxy-CPT is
taken%@pc’ﬁ?rg%éfr%mqlgylagy 6Nest8§|8u§' hydr oxi de solution and 0.6 g of

pal | adi um acti vated charcoal (5 % are added. The m xture is treated with
hydrogen for 8 hours at anbient tenperature under a_ pressure of 1 1o bar.

Then tlR@ nagicsdarlyrprafered embpdinent, peiddisationiscarsdmug with 250 28atts Wy t h 300 il

of a 10%:Su ' [ } : ] :
Sugpeﬁel{%n,#’I%?ﬂné%ﬁﬁgg?gﬁﬁ?ﬁ%g@ﬁﬁ?ﬁggb%&ﬁs%@W&ga‘;@%ﬁﬂ?g%&?gﬁm (.15 hour s
at 90 LidedchloHeeaacids badetliond manspewaightofistarshgmbterialool ed t o anbi ent
tenperature and filtered. The CPT crystals obtained are washed with 100 m
of methanol and dried at 55C in vacuo. 9.67 g (92.6 % of material put in)
of 20( i i L OEPG wf y CPT,
he. con e e L B (gl R oy

01- 11 88-180 nunwes,rdferably 15Ratt@ous), partisularly Mitbinesbouf 3 mputésf yi ng

20( S) - canpt ot heci ne, which conprises the follow ng steps: 5 (a) conbining
an aqueous base and a starting material containing 20(S)canptot hecine,

t her ebpheGeitRhirhiRfiré BBtalnd8 by AsidificAloRfs deRéralP{nThe a0t S AQfE Bpkitiéh. @
carboxyl ate salt; (b) hydrogenating the resulting m xture in tphe presence
of a tTammproyotheeastallisationinstep (d) ene acingiefpalargpratis satygeis ate aslded therether eby

form . t Ci S : { t ast an | ar hC

sol ve ,‘@ﬁ?f"f‘}é@ soefgtgF ég{nlk/lr%ea%ré feraﬁtﬂ%s@ﬁ?&r}fg&gg H‘éﬂc?%n‘ﬁméﬁ‘ﬁ%“gﬁ%& .mdfiﬁé&%dg)ess for
pur i T ydrighid&(spieédderivbfiegiof€oraadpr ding to claim 1, characterised in 15
that the starting material containing 20(S)-canptothecine is a natural

pl ant product. 3. Process for purifying®20(S)-canptothecine according to
claiml1 or 2, characterised in that the starting material containing

20( S) - canpt ot heci ne consi sts ess&N@*NyR@f a mxture of the conpounds of
formula (1), OO Il

15

0]

wherein
R? denotes hydrogen or a C;-4 alkyl group, particularly hydrogen or methyl,
R? and R* independently of each other denote a C;-4 alkyl group, particularly methyl; or
R? and R? together denote a {(CHa)m- or a -NR>-(CHy),- group, while
20 R’ denotes a Cy-4 alkyl group;

m is 3 or 4, particularly 3; and

nis2or3,

particularly selected from among N,N-dimethylformamide (DMF), N,N-dimethylacetamide

(DMA), N-methylpyrrolidone (NMP), N,N-dimethylethylene urea (DMEU) and N,N-
25 dimethylpropylene urea (DMPU) or mixtures of these solvents, most preferably DMF.

As arule, 10 to 100 parts by weight, preferably 20 to 80 parts by weight, particularly 30 to 50
parts by weight of the polar aprotic solvent are used, based on 1 part by weight of the starting

material used.



20 (n syhesebib -Rto denot es ethyl or vi ngl. OH O 4. Process for purifying

20( S) - canpt ot heci ne according to one"®f the preceding clains, characterised
in that the base in step (a) is sodium hydroxide. 25 5. Process for
purifying 20(S)-canptothecine according to one of the preceding clains,
characterised in that the m xture obtained in step (a) is hydrogenated in

t he Q -1188pri o~Kq 9/ 9 presence of a Féiladl um Ial st at a

t enper Bhereatentovieh fhe pp aafoaﬁaolaﬁntanw%%am QK abany desied Smperptes; . 6.
Proces r m[ﬁ‘k loGot1800pe ecedi ng
5 clai ?}%J&Eﬁgh a@xgér?gseégfe?bthﬁ t elagﬁdd ﬁs a@e@tbtlglo ngdp%\wlgl @? b) is

t r eat et MOt mdthmsiowbd@@i@dofanﬂ»mnammmrdtﬂle HBr, HI, HNO3, H3P04, H2504,
acetic acid and trifluoroacetic acid or m xtures of these acids at a
tenperature of 30 Cto 80 C. 7. Process for purifying 20(S)-canptothecine
accor drRICPP cARealPfhub BBtaRi aRM er‘ara%@ﬂr&ﬁ,thecl i @BRRE P& $ that the
aqueous phase "obtained in step (c treated with one or pol ar

apr ot i prefwdble by demtln@rwmréumg,zspmnmg\ SpieRg but o filinatiam, partituthelydiyes

hydr OQFQ %F) a C-4 alkyl group; 15 R3 and R4 i ndependently of each other
denot e %P™4 anyl group; or R2 and R3 together denote a -{CH2)m or a

NRS- (CH2) n group, while RS denotes a O -4 alkyl group mis 3 or 4; and

nis2or3, 20 at a tenperature of 30 Cto 120 C. 8. Process for tgu“fyl ng
20(S) - 6&#1@\@19{&19@@@%@1@&&8 whtaingdarewashed v@ﬂlaamaai@cgm geeferahlytnethandle” pol ar

t | di net hyl f d DMVF
N A i SR B2 Ropichedd BB AR A one (e NN 25

di et hyI et hyl ene urea (DMEU) and N, N-di met hyl pr opyl ene urea (DWPU) or
m xtures of these solvents. 9. Process for purifying 20(S)-caj tot heC| ne

accor df iyadvangae obthepreceduts aseardine ¢ thednvenginm isthe biahspace/time pield
20(S) - igRi 4 BEEpifty OF UL -dathpidthifproBh&d, which is obtained without any

chromatographic purification substantially free from contaminants containing vinyl groups.

15
The Examples that follow serve to illustrate some processes for purifying camptothecine
carried out by way of example. They are intended only as possible methods given as

examples, without restricting the invention to their content.

20 Example 1
10.45 g of a crude product containing camptothecine, obtained from Nothapodytes foetida,

containing 1.33 % of 20-vinyl-CPT and 0.47 % of 9-methoxy-CPT, is taken up in 260 ml of a
2 N sodium hydroxide solution and 0.6 g of palladium/activated charcoal (5 %) are added.
The mixture is treated with hydrogen for 8 hours at ambient temperature under a pressure of 1

25  bar.

Then the reaction mixture is filtered and combined at 50-60 °C with 80 ml of concentrated

hydrochloric acid and adjusted to a pH of 4.0 to 4.5.

30  The suspension formed is combined with 400 ml of DMF and stirred for 2.5 hours at 90-
100°C. The resulting suspension is slowly cooled to ambient temperature and filtered. The

CPT crystals obtained are washed with 100 ml of methanol and dried at 55°C in vacuo.



" 30 Sepay adsestoofh, Hyfiltration. 01-1188 priorKo 10% 1 -10 10. Process for

preparing 20(S)-canptothecine of formrda (1) wherein R denotes ethyl from
a 20-vinyl -canptot.hecine of formula (1) wherein R denotes vinyl, which
conprises the follow ng steps: (a) combining an aqueous base and the
starting material containi ng 20 VI nyI S carrpt ot heC| ne, to forma conpound of
form“ai(ﬁﬁ%ﬁ (\) \ Oi NOHN wherein RL denotes vinyl;
and M8 2% of materigl put ) esgo(ﬁyama@ﬂ@emﬁgrquémn@b gentamipgdessthae in t he
pr esence Qfoﬁot\f]@rlséﬁ Qﬁdﬁﬁ%o@h‘f&%%g CI(-IC) aci di fying the aqueous phase
to formca t heti ne crystal at | east one polar aprotic

sol vent; and (e) separating off the canpt ot heci ne crystals. .A.A A

9.A(.Aae.A | . Au% AYI LA AY

/YACPMEYL‘B%_2 7F~{vpke® ZU] caV] ca] caV] ca] caV] ca] caV] ca] ca] caV] ca] ca] ca] ca] ca]
cakc, a] ca] ca] cal] ca] ca] ca] c”a] ca] ca] ca] c*a] ca] cal] caV]ca Ph+1 !
F| wr nrgb\ W ] caV] ca] ca] c*a] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a]
ca] ca]load| gaf a:er]lda])mdufc]t@a]ltamwi]g:ee]raneanF&bwﬁﬁﬁlfm}m Melhapodytes foetida,

bR IS LR s o LS5 s <o)

YL USSR T plladln Rl @eniicBh s e Al o2 ca] cal
cal ca] ca] ca] calca] ca] ca] caV]
V] c” aViheahizéire & mw}@a]lma]lyxhpgq] fou$ bajus a} embicn] temperapuajieder @pressare o7 +++P, , , 9
---------- M /0 000F1111]wnhc] Xje [V]]]caV]ca]ca] ca] ca]ca]ca]ca]cal ca\/] ca
] clzg] C ﬁfca] caV] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] ca] c*a] ca] ca] ca
1N2e2| 2W2234, 5666/ 64666v77777J888C999:

/7 {vql fa\ cal calca ca cal cal.c cal ca ca caJ ca] ca ca caV]caJca]c
oo CEpedpempelponpent fd arares edsalan el e e ea

<<<
;- : /: fui Pfaé@(]g]‘:]?a u(s:tg E%tﬁ‘é]fcé’] ca"] ca] ca] ca]ca] ca]ca]]ca]calcalca]ca]ca]c
aJ caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca
-1Yi K-@0% & ()-@10% & ()-LfFTI0% & ()-3 10% & ()-910% & ()-fgl0% & ()-110%
t &45() ppengpn Yeenagoiscenimed with) P8 el IMF end stireskfppnagoshonss 31003

! 8&10 (
10% &@% Thd% %ﬁ%%@ﬁf loty68%r¢ o ayeRtdrmreranieiddiliared o ks & () - 10
% & ()CPTHighls dvt4if6d &e WashddhOith ROQ )l Bf ﬂnelthaﬂxﬂtand dried at 55°C in vacuo.
10tF #10% & ()-8s! 10% & () - 2- #10%& () GL _t{\:b@@ y$10%y& ()-
"110% & ()-!'($10% " & ()- #$10%&' ()-)!
9.67 g (92.6 % of material put in) of 20(S)-camptothecine are obtained, containing 0.09 % of

20  9-methoxy CPT, the content of 20-vinyl-CPT being below the detection threshold.
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camptothecine, thereby converting the lactone ring of the 20(S)-
camptothecine into a carboxylate salt;
(b) hydrogenating the resulting mixture in the presence of a transition metal
catalyst;
10 (c) acidifying the aqueous phase, thereby forming camptothecine crystals;
(d) adding at least one polar aprotic solvent; and

(e) separating off the camptothecine crystals.

2. Process for purifying 20(S)-camptothecine according to claim 1, characterised in

15 that the starting material containing 20(S)-camptothecine is a natural plant product.

3. Process for purifying 20(S)-camptothecine according to claim 1 or 2, characterised
in that the starting material containing 20(S)-camptothecine consists essentially of

a mixture of the compounds of formula (I),

20
wherein R' denotes ethyl or vinyl.
4. Process for purifying 20(S)-camptothecine according to one of the preceding
claims, characterised in that the base in step (a) is sodium hydroxide.
25

5. Process for purifying 20(S)-camptothecine according to one of the preceding

claims, characterised in that the mixture obtained in step (a) is hydrogenated in the
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7. Process for purifying 20(S)-camptothecine according to one of the preceding
10 claims, characterised in that the aqueous phase obtained in step (c) is treated with

one or more polar aprotic solvents of formula

R3

I
2
R\l /N\R4

o=

wherein
R? denotes hydrogen or a C;-~4 alkyl group;

15 R? and R* independently of each other denote a C;-4 alkyl group; or
R? and R? together denote a {CHy)m- or a -NR’~(CHy),- group, while
R’ denotes a C;-4 alkyl group,
mis 3 or 4; and
nis2or3,

20 at a temperature of 30 °C to 120 °C.

8. Process for purifying 20(S)-camptothecine according to claim 7, characterised in
that the polar aprotic solvent is selected from among N,N-dimethylformamide
(DMF), N,N-dimethylacetamide (DMA), N-methylpyrrolidone (NMP), N,N-
25 dimethylethylene urea (DMEU) and N,N-dimethylpropylene urea (DMPU) or

mixtures of these solvents.

9. Process for purifying 20(S)-camptothecine according to one of the preceding
claims, characterised in that the 20(S)-camptothecine crystals in step (d) are

30 separated off by filtration.
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wherein
R! denotes vinyl; and
Met denotes a metal,
10 (b) hydrogenating the resulting mixture in the presence of a transition metal

catalyst;
(c) acidifying the aqueous phase to form camptothecine crystals;
(d) adding at least one polar aprotic solvent; and

(e) separating off the camptothecine crystals.



