ORGANI C COMPOUNDS [ 001] The invention relates to a new

crystalline formll of L/-benzoyl-staurosporine, the
w@L@cmsRIs or preparation of the crystalline fopor/kP200$/011789

L/ - benzoyl - st aur ospori ne, conpositions contai ning

crystalline formll of L/-benzoyl-staurosporine, and

the use of crystalline formll of

L/ - benzoyl st aur osporine, A 4iagno

nmet hods or

_ fafFbrooued ani mal s,
oor1 SRRk Ve PERRS ok SPGBt S 2s) . o rocess
for prepivatipnt efithe atyistaflinefforair op Neiepizdyl-shiraspyling tcaniposifions ¢uptaining

onposi ti cont ai ni ng _anor us of .
crystalffe BER 6y NG 2V S PHRSTo o DR Bg bnsttalipg opfdlL el N-benzoyk
staurosgorine zdiggncstia ufetisqisrdr tiserapeutic frgamsdint of Wainhbdsded animals,
rapeuti c treatnent of warnt bl ooded ani nal s,

141 y humans. Background of the Invention [003]

he. dr L/ - benzoyl - st aurpsporine i s used .as an
10021 T nSep spiatRS o atmormtons ATt o i bR PF plbtsss for the
preparhfierbefranmyrphatsabessmyt-staerosporinepvempasitidng canthinirdovesrphous of
it i,s also.known, that different pol rphic fornms of .
benidyih BuaSarinsy StiLiel R e elsEr il NEpent P laliferedinfTp Ragnosti
method= ot themappliiy treatmant of aldry-tloqued taaimbalprespecisilydsimans.
Therefore, there is a continuing need for new solid
fornms of L/-benzoyl-staurosporine and new net hods of
preparati on. SumeBackgirounrbof thednvértionf 004] In
accordance with one aspect, the invention provides a
[003] The diuglN-bermzolybstaurobpainelis usmshasosn antatumoesipagente In general, the
. l.Li r f -
preperg | 8 8ozoyt AR AT o el R ot By i g nown th
differepigpayanarphic fférms qf dzeksanne dniganay kavefsubstantial diftererzes inegestain
. pi n LT .. .
orarm &Sl nfor o Bt S0 LR LB O chund 07 Rhed i now ot
forms pf i bedzyl-ataomspoyiet arsimavhaethods bhpnaparation.
L/ - benzoyl -staurosporine in a solid form wherein at
| east 80% by wei ght of the solid

L/ - benzoyl st aur oS pogfaars of the IRVt | i ne form I |
having an X-ray difTraction pattern wth a peak at an

[004] A4HcBrd@hcd &fth 8Rd bR @M inSerftionJrevidess H&PLEHIRE drfh 1l of N-benzoyl-

Figure 1. Various enbodi ments and variants are
stauroppaiped gde_fe[q’q(y@}he| W%@'&Qﬁ fQEm é'@f\M'PWZyé'tSt%%H@W%P? 5‘_@9 agtX-ray
diffrachd}odtfRHPiith AbeBk 8V alfigi8 oPRABERFEAIHEA) BPETR A0 b 28 Repicted in

t herapeutic treat mer

especitg

. Includes crystalline form
Figure|l._ penzoyl - st aur ospori ne and a pharmaceutically

[005] In accordance with yet another aspect, the invention provides a composition that contains
N-benzoyl-staurosporine in a solid form, wherein at least 80% by weight of the solid N-benzoyl-
staurosporine is its crystalline form Il having an X-ray diffraction pattern with a peak at an angle
of refraction 28 of 8.7 + 0.2 as depicted in Figure 1. Various embodiments and variants are

provided.

[006] In accordance with yet another aspect, the invention provides a pharmaceutical
composition that includes crystalline form 11 of N-benzoyl-staurosporine and a pharmaceutically
acceptable carrier or diluent. Preferably, the pharmaceutical composition is for oral

administration.



acceptable carrier or diluent. Preferably, the
phar maceuti cal conposition is for oral
wa@ebusnisede at i on. [ 007] I n accordance with yet apoL/BB1005/011789
aspect the invention also relates to am)rphous
taurosporine, the process for th
1007) |5 acRaIARaH LYo BN BTRECl il agion s I Biss e AmoTRIRyS

N-benﬁ?ﬁﬁ@ﬁﬂo’sp&mﬁz fHRIPreddds mér t agaﬂahh%n of amorphous N-benzoyl-
benzoyl - st aur ospori ne. I n accordance wi.th

Staurogg9gRana & %’BBQ%'“OWSrF@”ﬁW’éGﬁu BiPNBYS ihgegoy staurosporine.
ceut i conposi tion that include

[008] 'ﬁra&ﬁ?n@ﬁ‘%‘iﬁ‘f‘” Pm}h%fraSPﬁ%tr Hgdaention va@?? e@bﬁv'éacs%?ﬂ%@mpos'f'on

that m@ude’%@ﬂir’@bﬁw&ctlbélty*lﬁﬂﬁéﬁz{lt)édgii%éﬂlmfé@f\l@ﬁn&m 0P BMofPhol® Nebenzoyl-
acc apl e exc

har maceut i cal |
stauroHA0APRAGE 0P eam%eowf%@@?%ﬁe"yoffCC?ﬁﬁae'efgﬁ'@@ntsofmerfé‘afmaceut'ca'
composiiseNbf AR a¥pyctee tHehvBHtiah Athy bR fermuldted, €§.afor oral administration.
adm nistration. [009] In accordance with yet anot her

[009] msfRe6idanédRith Patenbinenagieay itiemvertiongscrdesipocasses foy bodfying
st aurosporine. [0010] In accordance with yet another

3ta“’°§%°f5'€8t t he |nvent| on prow des a process for the

coro SR BB e S D B RGR S 5558010

prepar@@dd simabeiyzdylisthinesparmeyi rS@alng%ﬁijrd%g)ohh@wrtl@aémioﬁlﬂanhydride. This

proces,s&pﬁwq?l 6#&?%%@%%%%5@&}%%%% |q{|esolLﬁ a%g ﬁljsotdﬁil:]el Eiﬂm%r amorphous
or crystdlires fdmn tef W-béhzy@istaunoddosineaspect , the invention

provi des a process for the preparation of anorphous
[001 1]Lbh -deeordayde witayst @spthier agpeich) W invergios pravdedraypragess for the

prepargﬁ ?]faagrgcacont ggﬂ%gbtﬂjrgﬁgor{r}%{?vo M Oﬂ%% Igrrg/mg Jsoq&t Jn containing

N-benpoybplavtoaptriireal | y or therapeutically effective anount
of anorphous L/-benzoyl - staurosporine produced by the
[0012]pllearmsemi&abcrdnhmd;tloamdwao'rmelude arpophyjHtticatip oe thterapsutigally effective

smou§ SRS ARG b B AP RGO e Boo.anc ene o
more MBMCdIymoemalﬂefemmlmﬂsmngalsb@rc;wqm;lt alline formll

of L/-benzoyl -staurosporine, the process including:
[0013)( m)acpordancti wigh yetsobier aspeot, thd inbemipo proidesur propensiformaking the
crys’(al'lume% ﬁ)' r%mn%f I\‘?bgﬁﬂ) &a@ﬂ’o?%dr}ingp{hgtg:{&cég lin\émHg: (b) seeding

he crystal I ne

:;{ DESAAN V\# ?§BF?JH5I‘P H—rbieﬁfofﬁgufo%%r%‘etlhQQhérhaepr{)ﬁ@&t érPQprotlc

tu re an a oho vent to forma precipit
asadvent) isolating the precipitate, which is the

g@%@@&hég@ggﬁé n@étgu.eé ddT(n P61 %hz etawa@p@yg%d contacting the

I ous ts and variants e pr ov
reaction mixture with an alcohol solvent to form a precipitate; and
(c) isolating the precipitate, which is the crystalline form 1l of N-benzoyl-staurosporine.

Various embodiments and variants are provided.

Brief Description of the Drawings

[0014] FIG. 1 shows the X-ray powder diffraction diagram of crystalline form Il of N-benzoyl-
staurosporine.

[0015] FIG. 2 shows a characteristic infrared spectrum of crystalline form |l of N-benzoyl-
staurosporine.



Brief Description of the Drawings [0014] FIG 1 shows
the X-ray powder diffraction diagramof crystalline

wo oooa0dd290f L/ - benzoyl st aurosporine. [0015] FIEET/BRP2005/011789
shows a characteristic infrared spectrum of

tald i formll ben | st ayr osporine. [ 001
o016 Eincline Rrdh Roply ABER Shararda e wPRGTIRUS form of
N-benpoyl-stapreaporipdious form of L/ - benzoyl st aur ospori ne.

[0017] FIG 4 shows the X-ray powder diffraction
[0017 dF &y réoshoefs the Xeag pawder diffractionr qibgra, df @heseéntially amorphous form of
NbenHzx/ rlrj;éa | -.st aur osporine. Detail ed Description of the

3 %18] Unl ess defi ned otherw se, all

technrcal and scientific terns used herein have the

same nmeani ng as commonly understood by one of ordinary

skill in the ar DetailediDeskriptios of thwelnlventioel ongs.

Al t hough any nethods and materials simlar or
[0018) tfule'eaUeﬁiﬂedtabherilv'(ssealdtesbmrbdj add seieaiiffe temrs eduresin have the same

; n th i nventi
oot 5o 8678 Rart Tt el oV SR P e A B i o
belon@orAIthhegfpampmsﬁmdehnd htatqma&samtlan or\eqnlvalent tottisse described herein
can bé Qéédﬁﬁ': Iflag%rtggti%sorg%sﬁras %? L)nepq'ﬁ%ﬁ a’rvggﬂg ﬁw%]a%'e%rred methods and
mater@@@sﬂawrlbaé form 1" and referred to hereinafter as
rystalline formlIl of L/-benzoyl-staurosporine. It is
[0019]c herrthe perpiozesioltha pheseatinpentider thel fdlbwingt teoms araridfiosd below.
infrared spectroscopy. It is further described bel ow
[0020]] o2 aystaline compeund. dasipyated bersireds "e:rysmmesfom’m Ht arwhiednred to
herernbﬁerua%eér%tallrﬁb ﬁrrﬁ FPIan'AﬂQ ?IL@% Egg&%bcﬂ' 4@88# éeldQ/ra X-ray

genera non- I's not
Powd%ﬁd@@tpab@@/@n@frarﬁ@rspremr@scm ik further Qean:lbeqbbalbWe for
veterinary use and/or human pharmaceutical use. [0022]
[0021] "Rhermaesaufisgity acreptable omeant thahwiibh ishesefultdedparmganpharmaceutical

comp&moﬁttl'ré'igs §<$Helr'z§"ycr'ﬂbncﬂ?)xr('i‘aﬁc’jJ Eﬂo@?fégoggc%ﬁ#ﬁﬁ&es fr88e and includes that

solubility of the substance
which ‘Sc’iﬁ‘?ﬁ%@b'?lf@anEtGFfW@mréF@santhhuh@nrmﬁrmﬁmﬂUt@i us@ a
a solution, a suspension, a gel, an ointnent,

[0022]ar{*’%'rﬁ9iv§f‘br'§ aRelve which whessadded te an existing salution of a substance

reducétOB @8Iubilifibf ittse dubsRiRged to enconpass a product
containing the specified ingredients in the speC|f|ed

[0023]aMRaIfRkS "carfipddion” mBILBBY, HRk RAHME limitddicCh pofast, ta%olutron a
directl indirectly, from conbination o

SuspeRgi: |af9%da“| qirimeat epregyision ﬁed/@rpremtrreetﬂrem%uﬁheterm composition is

rntende@%@%hﬁpb@&a pmc%hﬁé?rhrﬁg ﬁre%!p@&lfr@d ﬁ'@;wgm%e §pecrfred amounts,
ure of conp A "conpound” IS a chenmical

as We'E]%Po Vet rdpch W@P'Lﬁd et dnfinestivo fromyeompipaiion ké thecmecified

ingred@htsUe the $pecified amounts. A "composition" may contain a single compound or a
mixture of compounds. A "compound" is a chemical substance that includes molecules of the

same chemical structure.

[0024] The term "pharmaceutical composition” is intended to encompass a product comprising
the active ingredient(s), pharmaceutically acceptable excipients that make up the carrier, as
well as any product which results, directly or indirectly, from combination, complexation or
aggregation of any two or more of the ingredients, or from dissociation of one or more of the
ingredients, or from other types of reactions or interactions of one or more of the ingredients.

Accordingly, the pharmaceutical compositions of the present invention encompass any
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[0024] The term "pharmaceutical conposition” is
i ntended to enconpass a product conprising the active
w0 nyoedizent (s), pharmaceutically accept abl e exed pERIWS011789
that make up the carrier, as well as any product whi ch
ctl nd| re om conbi nat |

compfihradon SATBR 455 atRE InaRedieTtargd ianar e Ranae R shand
pharmacgutedilyeadceptable éxcipientd. ssoci ati on of one or nore of

the ingredients, or fromother types of reactions or
[0025] fibe teant "ercisient meaes arcompoaerttfof hlppaimidcatts 'bhﬁuct that is not the

T S e R
pharmdemt»cal’xg)mﬂwltlantare/erelfe”tgblﬁgem‘rhuy lglionaBat and heirer blologlcally nor

e FO LTS P b 85 SR SDL g srarmacoutin

use. '@optomecdutiodllyaacpbistabie @etibientl] agisedus thet spatifit&tionQindtdems,
iller, diluent and

d
'ncmdgs @o"}!'epg%%gnogg&dﬂiOz}u?f%'cﬁﬁé‘f'p'g% usef ul |n preparing a
[00261"2'?{3%%@%%"sy?lffs&g%%"’%éﬁt edts af LA 7 RUPogDR e
admmwtﬁjled; far érfebting anutewmting acigehed|ie su‘:fﬁélemetb effestalugh t@@tme@ﬁior
ceuti.c ceut
preverlffh iofifs AOEG PERL TR 8L el R rva Al LET FpisPanivo on te
compaund, thealisease and Itsis@@rityodrid the egandeigi etct bathe@atestus Be treated.

exci pient. [0026] "Therapeutically effective anmunt”
[0027]nBéhes reflegringrto artheolficahrezctip thrdtetrattreatihgn "caxﬂlm'oﬂhg?'te&fde'ﬁbactmg"

are uste? ntéfcﬁ?@ Egltyr eaeﬁﬁ SX(? ﬂatféﬂg a@g@hsfﬁﬁxe?%twsc} c?{g;%:eggafg;@ts under
approfriate CQMroapecupnodad:d gheerﬂdnmted aed/andesired pwidukt. Veshould be

apprecggt\egr t f gcth*ﬁgmg@rg&%ﬂ@es tbg %g?cgfc'e %}%/qar%si:[)%qs ﬁ)rgﬂltjctlnbay not
necesgagily rieealt éldectly Oommewmblm&éreofrnmgeagbnas whielmivesd initially added, i.e.,
there r‘h%‘:"ﬁé bﬁé‘ or FnBF‘e ihfer rqumfes%ﬁ H e or é’a%q% e(?1 té? ﬁr%ét Hie vﬂg?rbyltlmately

nter chang
leads todha&mmngorocf the )ndlrrg:tetdﬁmer devired predgtant s under
a proprl ate conditions to produce the indicated and/or
[0028]qélg teem "petstantially free offiuketbréncedp praoipasitidn tasatset herein, means

that the %Qﬁété% Bhh GRiRtREIUGHSodifR iL FL ?FE%%Pg%]?F&re?tggﬁ]y{rhe hods known

product may not necessarily Ttesu
to thos@oﬁ’ﬁﬁ'ﬁﬁﬂtihér@ﬁof two reagents which were initially
i.e., there may be one or nore internedi ates
[0029]m]%h%1¢rrar /NPIPHEWE stedns a materialthatrreaybé slibstartipisefres gf crystalliine

mpunﬁ&agﬁcén@alﬁ Q@bsftfﬁtféﬁéheﬁ‘ntggf éﬂﬁa'hﬂg n‘?ﬂfﬂlﬂgs aquj\/othng Hat&d

pr oduct . term
containipg évlz#ﬁf@atafﬂ@w&%ﬁb@x$talilm1matﬁlal§se@dmpgmtasn$ henely seferned to as

"N-berlzB@-stPSIFARAE eEéHn'ﬁbW‘érﬁ Pﬁ&ﬁs ngs?t}%téoo? FS, Ertﬁg Pﬁefsgnce of

cannot be detected known hosSe 's
crystalling imparitigs dogsgwpeljo atgepthhalgrabapé paiktern typigas obamorphous form

that is BB<trtlly 88bf Fpstalite MaRSBAN A hdrphb REmAteriS HStiaLldMEhtiaty
free of crystalline forms is hereby referred to as "N-benzoyl-staurosporine purely amorphous”.
FIG. 3 illustrates an X-ray diffractogram pattern for this form, where the halo shape of the
pattern illustrates the substantial absence of crystalline structure. Peaks are particularly

missing in the regions characteristics of crystalline form.

[0030] The examples further illustrate processes for obtaining both "N-benzoyl-staurosporine

essentially amorphous” and "N-benzoyl-staurosporine purely amorphous".
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impurities, or contain substantial anmounts of

crystalline inpurities. Anorphous material containing
wepshasdé al anounts of crystalline materials BSI/EP2005/011789

inpurities is hereby referred to as

"L/ -benzoyl -staurosporine essentially anorphous”
[0031]i N-berzayhstadrosporirleds kaown ae(Jen Hfehide! %ﬂ /\éf%/gﬂ auiNj1ae 3- hexahydro—
| 4d t I
10-melf RS IR 1. T8l TH ok BipolBEs oA b2 Rfioyolo
[3,4-/][‘&@1bsnmazahlny1 Tyl §-roéthirbeszamidie hendrbasethi #0llowirigechemical structure:
anor phous material that is substantially free of
crystalline forms | Lherbhy referred to as
"L/ -benzoyl - staurosporine purely anorphous”. FIG 3
illustrates an aip pattern for this
form where th¢g pattern illustrates
t he substanti al 3 S i ne structure.
Peaks are parti cul arpy g in the regions
characteristics of crystgllrne form [0030] The
exanpl es further illustTaty—processes for obtaining
bot h "L/-benzoyl - st aur pspopi ne essentlaI@& annrphous
and "L/-benzoyl X 0S |n©/6urely anor phous™. [ 0031]
L/ - benzoyl - st au rineiis known as (9a, 10b, 1
1b, 13a) - L/ - (2, 3,3 ¥~13- hexahydr o-
10- net hoxy- 9- nethyl 0x0-9,1 3, -epoxy-1
/7,9/-/-diindolo[1, 2 @-gfr 3',2', 1'-1 njpyrrolo
[0032][ 8. S4Py]e[n1No 73 g%@@(@j(tm&a rpag_ent) mcorporated herein by reference in its

entlret% &éém%g Ig{ bégfnggétt%@gg@gg 33}@ ?r{‘v% ﬁ‘%ﬁtergﬁ %ﬁgb&g tg% partlcular form

preferglhidat @Bioh jsaetanted, to hawinabier as erdstﬁﬂsn@mmuyofraef\lé}e@n@é in
stauroéﬂo?m@ %EP|5§N¥ of ﬁ‘nleadom?o%d Bf@ﬁﬂﬁﬂb (gt HoVE; anb6 the
tion es especl a particular form
amorpb@l@‘f@rra%pﬁ/Ntbﬁazommaufpspgrmeef erred to hereinafter as
crystalline formlIl of a L/-benzoylstaurosporine

[0033]d@nffremt palid forms ¢fdhe same G By pYibi didereny progerdies.iididing

characﬁ@%‘t‘@s th@f‘ﬁia\ﬁe‘?uﬁai%nﬁl'mlb@&(%ﬁs \MM F&Bl@ét to their use as drug% may have
enzoy - st aur ospori ne. ferent solid or ns

substa@fnaltc#fféer@m G n’f’@ynémﬂ@ally "apwaéﬁ erpepieserdisselytion rates and

bloava'llé'&iltydLlﬂgwﬁgadlﬁ&Eﬁtr do‘?}trﬁ hd H@% hBAY i ffEr‘éﬂFBr‘o@é@mg properties, such
l'ications with resp ec heir use as

as hychansePiS b SowABIIAENd e leobies cpWa sile topesviabUda-cRtYS,
phannb&ﬁﬁ&&@ﬂhcﬁﬁﬁﬁﬁ&blﬁ%d@ﬁmﬂ'SSO'Ut'on rates and
bi oavai | ability. Likew se, different polynorphs may

[0034]hﬂ¥§y Bohvide? fPActiRh PaREMS NhshEHRBFdd §5a SEHER IRE X 1 usmP the Bragg-
hydroscopi sity, flowability and the |ike, which cou

Brentaapfpéafoqqﬁéigrge@me@fab |TIhPt)S?’aé(@'fH%Q"!OOé’aBﬂ@rq?@@é‘%ﬁ inEAPst isor

summ&Ea8s LRk 1pr oducti on. [0034] X-ray powder diffraction
patterns was neasured on a Scintag INC X 1 using the
Bragg- Brentano parafocusing geonetry. The X-ray

Table di fP&vaddr XoRap iffRickiofiHeaké €6k the Forf Il ErystalMearEEaticitlof
i N Ndhgoyl-staiabbgorine Powder X-Ray Diffraction Peaks

tion of

2 6 (deg) d-spacing (A) Relative intensity

34 26.1 medium
6.0 14.8 medium
7.8 11.3 medium
8.7 10.1 strong
9.2 9.6 medium
9.7 9.1 medium
10.1 8.8 medium
10.4 8.5 low
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L/ - benzoyl - staurosporine 2 q (
Rel ative intensity 3.4 26.1 nedi
wd 1008/09206 um 8.7 10.1 strong 9.

deg) d-spacing (A

di

2
medi um 10.1 8.8 nedium 10.4 8.5

m

9

4

d

g

um 6.0 14.8 nedium 7. 8

9.6 nedi um 9. FCPER2005/011789

4 lowll.2 7.9 nedium

12.6 7.0 nedium 14.1 6.3 nedium 15.7 5.7 medi um 16. 8
53n1eo%um18249med|umi§ 4.7 medi um 19. 3 medym
medi u 9.6 4.5 strong 20. 274 strong 24.5 3J3 RELH M
[001] 1%} shoul d be kept |n Aind that slight vari®§¥hs
in observed 2 q angles or cing val ues are expBH4WY
based 051 t he specific di ffr t onet er enpl oyed, tRAUM
anal y and the sanpl e prepatati on techni que. %g'“m
variajd’on is expected for t meaium
i nten fl es. ldentification,df the exact cryst aIrFTdH{é“
form ! conpound shoul d b based primarily on n
obseré/z‘e,g 2 q angl es with Ieg%er |rrportance attri Bﬁﬁ dd

é rel ati ve peak

[001] h%hbfﬁd ‘Bb k)éFt in tFr‘?lﬁd {h'é\ S| gﬂkvérgﬁ'{) Y *ﬁf‘b‘ser‘@ﬁg 'Iie Ia &‘I%s' br{‘r’rgﬁttnng values
are eXpecpied beeiedmnrtee npedﬂrcedlﬁwstogmer etwlgyad tfe amatyst and the aample
prepar@f@d %rcﬁr%gdé/ aMblaer\}arla dhels%&égétgd or ﬂ'?e rf artl% Haﬂ&o %tefngllye e ach

St aurospori rroxi ma
Identifightiorhef tp@aka(aswsgaﬂlnemrm of a compound should be based primarily on

observed 2 8 angles with lesser importance attributed to relative peak intensities.

[002] Some margin of error is present in each of the 2 8 angle assignments reported herein.
The assigned margin of error, in a preferred variant, the crystalline form Il of N-benzoyl-

staurosporine is approximately £ 0.2 for each of the peak assignments.

[003] The crystalline form Il of N-benzoyl-staurosporine may be also characterized by infrared
spectroscopy. The crystalline form |l exhibits a characteristic absorption pattern in infrared (IR)
spectroscopic analysis as depicted in FIG 2. IR spectroscopic analysis was measured on a
Bruker IFS-55. The crystalline form |l of N-benzoyl-staurosporine has characteristic
absorptions, which can be distinguished from that of other polymorphs, at about 789, 773, 743,
704, 1066, 1026, 1458, 1398, 1383, 1602, 1577, 1497, 1627, 1680, 2934 and 3055 cm™ in

IR spectroscopic analysis. Some margin of error is present in each of the characteristic
absorptions reported herein. The assigned margin of error in the characteristic absorptions is

approximately 2 cm™in the range of 1900-800 cm™.

[004] One or more of physical properties and/or spectroscopic properties can be the basis for

characterizing the crystal or polymorphic forms of N-benzoyl-staurosporine.

[005] The invention also provides a composition containing solid N-benzoyl-staurosporine,
which is at least 80%, by total weight of the solid N-benzoyl-staurosporine in the composition,
its crystalline form Il. The preferred form of this composition is solid N-benzoyl-staurosporine
powder suitable for use as active ingredient in formulating pharmaceutical products. The
remainder of the solid N-benzoyl-staurosporine in the composition, i.e., 20% or less of the total
weight of N-benzoyl-staurosporine may be, e.g., other crystalline forms of N-benzoyl-
staurosporine. In one specific embodiment, the composition contains at least 90% of the
crystalline form |l of N-benzoyl-staurosporine with respect to the total weight of the solid
N-benzoyl-staurosporine in the composition. In another specific embodiment, the composition
-6 -



[003] The crystalline formlIl of
L/ - benzoyl - st aurospori ne may be al so characterized by

WO nfos@ie20 spect roscopy. The crystal line form | PCT/EP2005/011789
exhibits a characteristic absorption pattern in

infrared (IR) spectroscopic analysis as depicted in
contairfs &t lgast 9P 1 of eeceryetgiiop fasmdheitly eispetds tatelavnight of tie sglid N-

benzoﬁ/sp%,g ploFﬁe ﬁﬁhe'gg,ﬁggg,y&t alline formll of

nzoyl - staurosporine has characteristic
[006] ﬁbﬁj@fr@r beﬁ@m t}éﬁirﬁgré@;hg%ﬁ%rgglg%é 97%%@%%&{}1 r&f'ﬁ&ur@gponne
While mzwenmrs@ n013rg$ed toFBY, speeiliptheosy the invegors {@p thatggyocess
&934 and 3055 cm 1 in IR spectroscopi ¢ analysis. Sone

margin of error is present in each of the
GBRIERGNERA 8 s ARBAIGR LiaBRR pbFRORAICRbRIdNent e
assi g margin of error I1n the characteristic
dbs @pptapmgathe§uaw\smuvwﬁwtre¢tyarzes¢llf¢qc Reid e aetransRydions
1@D Rard comadtin Pth@@&btlmltﬁfrlef@fa%lﬁé appysi cal
properties and/or spectroscopic properties can be the
Hdsiisolating tegaiodeeter i zi ng the crystal or pol ynor phic
[007] fI’F?é Bﬁm@fss furtnOECRDHseS WaSKIAS M dro®ct [noepéﬂona_ B?aér@ﬂ@mlvé?ﬁ A non-
provi des a conposition containing solid

I|m|t|ng_¢xa(§@m§ gg/qa pg{tlg@pl@grﬁ(ﬁ pthanohand @nanglimting examplepban wotlc solvent is
tetrah}o%fﬂ}an"WHgB‘t TId mt/aﬁloﬁ%lléodpr()\)(d&eé‘é%las%ﬂur osporine in

he conposition, its crystalline formll. The

p(fa?fp%\ﬁ@lﬁ? BRbINiSh df Biudle GRIPEsHoth® Ih ditheB 8 bidlic or aprotic solvent
benzo st aur ospori ne powder suitable for use as

A& |S\¢§d'Pﬁé*F%%ﬁ"€WP VY'W %f'%ﬁ@t’ﬂ%@orﬁ}ﬁ’ar maceut i cal

p(fc?%ﬁiaétlngﬂﬂ@ r&£5WBh AeRUreQfittt d1Pal86dl Solvent to form a preC|p|tate and
L/ - benzoyl - st aur osporine in the conposition, i.e., 20%

od) ||g§§tm(gfth@ H@dygttvgpch,\;@,t%purglpd staurosporine.

[008] hftel@B %Mlﬁéﬁéﬂéﬁ@lﬁ@?ﬁﬂl R, F8Yn&Brial Sndd be €3nNEfted to either the
crystalline fornms of /V-benzoyl staurosporine. In

one
crystaliing form; lLoramrIahesY-Pepzny!-sigHipER? tN€o h@dﬂ?tﬁi'ﬂé“aa‘tbq eoayerted to
the cryd@fireffofn @ of NMSdn2bylistRirdspofhd [th@process comprising:
L/ - benzoyl - st aur ospori ne W th respect to the total
Vi) GBActRG stdifosptinglinldm eshapydlverit adiich 2B @ttianel, with beazoic
co osition. In another specific enbodi nent, the
g49%ia9Acont ai ns at | east 95% of the cr yst alline
fEemeWtﬁélreraeﬁd?ﬁéHlutbﬁ witbtonystaMiedbim Afof NAserzeYlistaurosporine to
N enz St ur osporine in the conposition. [006] In
aPfge H ?b‘é‘g‘ﬁ the invention al so provides processes
f @) isBlatihd YHenGosdcd Whieh PO Erystallind\Wirinell 611e-benaghétaomspsrine.
not limted to any specific theory, the inventors
f rocess, i,nvo ,
DA aleralmBy BE BaGRBeH &Y PmdEut RaeeBisfBekeBne by: 1)
c@NtragttingGtdunesporisg a1 savenii duch e tetreane sor TH) iwdthaenebit anhydride;
get,a solution; (c) further contacting the sol ution
Wit tri et hyl am ne; and (d) isolating the product.
(b) seeding the reaction with amorphous N-benzoyl-staurosporine to produce the

involv

product.
(c) isolating the product which is amorphous N-benzoyl-staurosporine.
[009] The product may be further washed with the solvent multiple times to produce N-benzoyl-

staurosporine essentially amorphous.

[0010] The technique of épray drying may also be used to prepare N-benzoyl-staurosporine
purely amorphous.



[007] The process further conprises washing the

product in a protic or aprotic solvent. A nonlimting
wexanpieof a protic solvent is ethanol and a PCT/EP2005/011789

non-limting exanple of an aprotic solvent is

tetrahydrofuran (THF). The invention also provides a

process forN (a) providing a solution of cruﬁe

(c) cont ag Q the reaction mxture with
2 0 ) pitate; ang=td S
\ I rified sta i N

may be ‘o €1t her the crystall

anorphou st guk grlne Hen L RY

be cl.g%ve ted tlo ?_ﬂe cryszt.gﬂo ..n,qovt orm Il

L/ - ben . stdurospohne,s. tile process “&« : (a)

reactig sthurosporine in an al cohol sdlvent] such as

et hanol, wigh benzoi c anhydride; and (b) sea¢|ng t he
reactlonH§6IDK1 n wth crystalline formlIH “of ~ CH,

L/ - benzoyl - staurosporlne to produce the product (c)

i sol ati ng tBie product which is crystalline B&ml| of
L/ - benzoyl - st aur osporine. The materi al y be
converted to anorphous L/-benzoyl-staurg oorIEF by:
(a) reacting staurosporine in a solve F
et hanol or THF, with benzoi c anhydri de;
seedlng the reaction with annrphous

L/ - benzoyl - staurosggrine [ 00S

produce L/-B
[0010] The
to prepare

‘”%taurosporlne essent ‘.apr phous.
pque of spray drying y also be used
oyl - st aurospori

conp05|t|on cont ai ni ng L/-benzoyl -
essential ly anorphous . The invention alsocwbovides a
conposi tion containing L/-benzoyl staujosporine purely
anor phous.

B4
[0011] The invention also provides a composition containing N-benzoyl-staurosporine

essentially amorphous . The invention also provides a composition containing N-benzoyl-

staurosporine purely amorphous.

[0012] A process for the preparation of crystalline form |l of N-benzoyl-staurosporine is also
provided. The process involves:

(a) providing a solution of N-benzoyl-staurosporine in either a protic or aprotic solvent;
(b) seeding the solution with crystalline form Il of N-benzoyl-staurosporine;

(c) contacting the suspension with an alcohol solvent to form a precipitate; and

(d) isolating the precipitate, which is the crystalline form Il of N-benzoyl-staurosporine.

[0013] Non-limiting examples of the protic or aprotic solvents are listed in the Table below:

-8.-



[0012] A process for the preparation of crystalline
formlIl of L/-benzoyl-staurosporine is also provided.
wdbmepissaeess i nvol ves: (a) providing a sol uti orCDEP2005/011789
L/ - benzoyl -staurosporine in either a protic or aprotic
sol vent; (b)_seeding the solution with crystalline
formll of LExdaeutesoyl -staurosporine; (c) contacting
the suspension wy dbcohol solvent to forma
precipitate; and %E%)y |soI at| ng the precipitate, which
is the crystalli&&afrm || of
L/ - benzoyl - st aur Qﬁmw s@foxif®@hEo)Non- 1 i m ti ng exanpl es
of the protic or otic salv are listed in the
Tabl e bel ow. Exa hyyorma'?'d%{im';ﬁo Et hanol Di net hyl
Sul f oxi de ( DMSO) TBFrret hyl formam de (DMF) THF Acetic
aci d Pol yet hyl engcgl-eml (PEG 200) [001] The peaks of

the X-ray powder djffract rystalline formll

that are ofmﬁmmmm from the
[001] Thepeakisdé e Xrasdpaveler diffractegramgti ystading forar || ghat @resofduedium to
low strgﬁ%th %Btaﬂ{e%sf%ﬁeqbo% He%ﬁﬁerbt sohd \ée‘fé]tn %M%H’Ieﬁ%n‘é‘héﬁ' dlie to the

ice structure.
preser@n@éduffmmt soluentmmrjﬂ&thmih@s;p\@kal nleéthe§trdl|c@se)| ved in
benzyl al cohol, precipitated by addition of seeding
[002] tﬂ‘(y’@tqﬂ\@d@'ﬂenth@ benge-glauraseoring igdjssolyed in benzyl alcohol, precipitated
by ado‘rtk)ntb? 329¥hg ﬁ&éﬁfs%%ér@ﬁalﬁﬁ@foﬂqql & I@Ber?zfoly?ét?%%orﬁﬁé and addition
anti-solvent, and Crystalline form|l
of ethanol aethe@pti-selvant a@q)@fysia&me forgpll af Mbgnzoyhplauipsperingds phtained.
This pmcg ¥ @9%33?@ emaqhé Fl%uftﬁ%'é%lﬂ&e%&ﬁfc@héé §6od filtration. The

uct [tration e resid sol vent

resnduel(ﬁq&vent cqnﬁean B& isarennst-a7398witof Rena alselint gnd 81 bl gyt/wt of
ethancﬁnq‘[h@ pt"'_bcg-:s@ l‘éﬁsﬁM/n Qéhe‘?ﬁehﬁgﬁj as: The process is shown

schematically as: IP- Process Crystallisation in
Benzyl al cohol and Ethanol B4 B6

O
ZI

IP- Process
—_—
Crystallisation
in Benzyl alcohol
and Ethanol

B4 B6
[003] The above conditions on the selective preparation of the individual crystal forms are not
conclusive. In general, e.g., it is possible to vary parameters such as the weight ratio of the

compound of formula (1) to the solvent and anti-solvent.



[003] The above conditions on the selective
preparation of the individual crystal fornms are not
w@onechuzdee. | n general, e.g., it is possible POI/EP20YS/011789
par aneters such as the weight ratio of the conmpound of
rmula (1) to the solvent and anti-sol vent. [004} Al so .
[004] /plp@orqy@@dar% pharaIesaldicat ¢aRnOSHioRD 6eMteINES YyHalNNIONY ke

amorpﬁédésltl-%hid}‘/ﬁstggfogbéﬁne%nd%d?ﬂ%@utlcally acceptable carrier. In addition to
benzoyl - st aur ospori ne and pharrmaceutical ly

the acty@@@mpggn@ tlagpharg}aceq:twab%nqqsglﬁntlraquqepé)ng@r,nxyq;e pharmaceutically
acceptﬁﬂ%ﬁh‘%@s a‘s'&q(nBWﬁrag%‘igrﬁeh&akhi‘éﬁWﬁérﬁ)} 3Bk biurhide8utRBRactivity, but

mor e phar maceut | cal accepta carriers, also
have vawsggﬂ erapepies mhich rwp,y EH- oftieRes meystqatalgk sterility, bioavailability and

ease oPRAMUBEGH B & mﬁharﬁ%‘bét‘!ﬂctayconbdgsnﬁﬁv Fh¥éd éé?H&s lt|1$e,ef>l'°f'érmaceutlcally

prop erties ., enhance the stab
acceptgblér MeaRing that ey re a@ﬁ. hairmyul HNRHRRNSeOr G a$ wﬂpﬁfak@n agpropriately

and aré ceﬁﬁéfﬂ?&@/% bfr@l' ingRIERA i LhlvenTRRRGIafH. rTrﬁaréarﬁérg may be solid,
phar hmaceut i ca accept abl e, neaning that they are not

semi-splig i liguid; gneh mﬁiﬁrli@ f@rrmtaawwtg thgheamRoAKE in aﬁbr%plt'maéqlx/m the

form oﬁ‘é‘%@ﬁ@s&f&ﬁﬁ@l‘éh&l ‘?e"\ﬁatdﬂygégll?rdléc&gé ﬁﬁﬂll%@ﬁ@lh‘lrﬁ; é‘sﬂéc\f%rbmount of
fornulation. The carriers maée be solid, sem-solid

active [nggagient, sl aﬁﬁytalaiet arseRsHie: & amrcha@tw@b%mmalonﬁmay include,

in addlhb'rlu o a %péﬂrﬁd'%@h%ehtfbnt bee B%Uﬂeojctlae Fﬁ‘érﬁfa@@@t%al compounds.
formulation, i.e., a physically discrete until

[005] ?lﬁ’é"&l@érmaﬁ&tﬁzaﬁcﬂﬁ‘iﬁcfshl@nﬁﬁﬁy'B)E n@fheéfﬁﬁnh ¥PsUsPERAEHS Bblutions, elixirs,
such as a tablet or capsule. The pharmaceuti cal

aeros%m dreage fREYSi ncl ude, in addition to a corrpound of
this invention, one_or nore active pharnaceutical
[006] E%ﬁ%ﬁ%eu"[céb@ﬂmpﬂ%'oﬁﬁ aierROPEMRIAIET I BigYs fQ'T“HI?é'O'PFa?J'tab'e for

variou® fodBs bh&drhifkiain |ﬁ¢1§<ﬂﬁ@9du9ﬁ§t,lmﬁféhlﬂé llﬁ’rﬂlaﬂatloﬂ| 6p8l, F§ctal, parenteral
aerosols or solid dosage forns

'”C'UdﬁWafrUr’?ﬁ%té[]?‘i’L@aI“"éS‘ﬁﬂ@él rwca'@éaﬁ%m émoaﬁbwﬁntab'e and
transd¥@fidl dmiriFaith a2t he Rpstdlithple Iréutt @F admnistidGorMPdRSgi®dn case depends
adm ni stration includjn limte
on the SNTRIPREY B, BIeaT CoBRieR) the Jllath Durea e Ras i e nature and
severity P eHé UREMLE bein@ttl’feété@r awd thelpfahrcalﬁbl&ﬁh*ﬂu%lho@ﬂﬁat is being used. The
I nt ravenous) | ant abl e and trgnsder mal

formulgfigpsipay t?%\'l"l % orp Uik fesage formy gn anyLReeprspared by methods well-

knownafl tAdars tor atdivam foiinadtiopi ven case depends on the
duration of the subject's condition, the |length of

[007] ﬂ'h@ghﬁﬁﬂﬁof@eﬁ\rd|ﬁgirediehagéladi¢t(fj i@ aﬁlﬂﬂlt UGS foltrm dapendiezon the type of
onaltion belng treate anda t ar.ticul ar

formuR gt Wi eRite T SBEHS PSeRS AR HEA E? SR PREon vl
generdl§ cbﬁtagudaﬂbuoo.n lwbyme“gmde&ﬁget Jo%s ]gy welytit ofetiie betiveringradieot,

met s well known in the art r.a given o
proferqHly Ht L Vo, WFEDD SHERDLMBARL brreLedMoB Al st et 0:2% by
weighti t6 @buatez% By avelght for gareagealfadministegtiends on the type of

formulation in which the active ingredient is

[008] Ebmsﬂaittoad suv@amm () ::03 adlmirﬂmiati@mimpkusé capsules (hhrdwdeyoab Ic;achets

I r' Lo ﬁ%a tc tQ bOUt 9r O//Pf% % un of the

°Zengteﬁ Yé‘é‘ﬁ \%‘é"ﬂoﬁ&? 5§i%d %‘Fe‘?aePaCBP U3 Pret Y '\‘7?8 gt

active tompO3ndy s agioglier drogranuled, aadingohitish oakisaspensibnamantqueous or non-
0. F%.(quy - o . :

aqueous fiquid;’or as an oil-in-water or water-in-oil emulsion. Such formulations may be

prepared by any suitable method of pharmacy that includes the step of bringing into association

the active compound and a suitable carrier or carriers. The amount of active ingredient per unit

dosage of solid formulations may be as described in prior art for preparations of N-benzoyl-

staurosporine.
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wei ght to about 20% by wei ght for parentera
adm nistration. [008] Fornul ations suitable for oral
wa@ebusnisede at i on i ncl ude capsul es (hard and sofPQT/EP2005/011789
cachets, | ozenges, syrups, suppositories and tablets,
each containing a predeterm ned anount of the active
[009] bansdehdsPesd the [uritian a0 RiPYHes @sthods oftreatment vsingthea

compo%Hé@Sﬁ@th@rbh'aﬂné’Jéuﬁé’él 2eMBosHion 3 tHsl W@M%n' "I‘Hé' c@mp@ﬁnd’ssand
an oil-in-water or water-in-oil enulsion.

compﬁﬁpnﬁpfém%menﬁa@ Mgy bgragpuiEaresio ariybiegt in | aéncm RiRFtiye to be

used fOMALIFREN én'ﬂ%ire\}é?u%r‘rlgﬁtﬁeEBﬁdlﬁdrﬁmlégos@HWﬁh‘en d ;5Ht9ht By subject is
associ ation the active compound a suita carrier

AR AR U BRI ML W@aplem fydhis dtveption
includI9HPEFmaf sa38) trdathBle'By/ c@ﬁip@ﬁﬁds”@ﬁh@%v@ﬁtl&? Sibdtethblyl the

ri‘or art for prepar ati ons of

orystalline. for \Andsamaerp baysol brezqybeigyrosRorinectewhighs pritproliferaive and anti-

tumor !a&}(/ﬁij‘tdsod"reghﬁef Bofi ReasdBlPRES m‘HfbltIorne@Fu@ﬁ Ma MeHéf‘y useful
ounds and the pharmaceutical compositions of thi's

for canoqy BeatMeAL MpeoKs i highly-seiectvmprd PeteBtishibition pf BKC may lead to

superibrfiRidhl SURcdiwes f@ﬁth@‘ﬂ%hé‘r’ntsltéermla}& SupPrek @%Eaéé‘pr%ﬂressmn with
anmount effective to be used for treatnent and

equallyolasabie regimens.t Retertinh aprlicalinnsdndiidens yarigtnof selid tgagrs and more

spemﬁ@éﬂyﬁ?@rtexaﬁiblesblrl%bﬁcéanbéf &ﬁ@fﬂ&arﬁ:eh%ﬁfbr%arﬁ& é“H Igﬁlkemla In addition,
préf era human. Ani mal's cont enpl at ed

variou iEr PSRN INSNeldae b A Ay REG B (Y e happlisctyely treated by
these ESHRARIHIAS, iREIudiRd ﬁultﬂﬁ%’%blgféncé\/mbRP%éQ'f ¥he h&8r problems in

crystalline forml @5{?
CurrenLy e'wewzwpa@@amma?rﬁ%a% 'ﬁF‘@FP%HtSPaiﬁSdP opesrak i ve
anti tunor activity, as a result of Protein Kinase
00101 f(wefentﬂmemm e pireralbalp gwstalling forrailhandssmqiphausyV-benzoyl-

stauro§EoiRe Ididclosad RBrin foWeQﬁé‘éﬁﬁenttoh Shé ohthglRkly Ffla864 b tiRd
potent inhibition of PKC ma ead to superior clinical

prepa’étﬂ%%fr?e%h%fﬁﬁc?'ﬂ@cii&BP%trfPr thP¥féatm%lt*§ye Sr suppr ess
ression, with eguallxgtolerable reglnens.

00111 RN GFB1ES ELE0ITA ASP5RE (RIdNe GaifIeB of wATmselopend arimals

sufferibg! fromSsatth@lsdazes, sspeciblly £ahloy disehse XHERdie aluBARY of the crystalhne
ovari an can and | eukem a. In

cancer ol canc cer
form 11 G RPP AR ST TP HB WA rleeMAGATy! B8 dseass
concerdbd eégpedlahy/a E’Mﬁtl@c\wth/arﬁtlypmrdﬁee ahd @@ﬂdcﬁéﬂiy)Urﬁdrﬂﬁﬂi@ﬂn@&fﬂcacy is
i ncl udi

(0) tions n si st ance
admingiageg (o B QPO d s B s SHE FtEant GTid pvaenesieles
mMoreoQ&rto efe Gresmhd a@mnanﬂlml INGA ﬁﬁmh@fsyNdieﬁiﬁ%&Ql%utdéponne for the

nt 1 nventi.on el a

inhibitigggg@?ébpgeoc}lo Zorftla? ngplaraél Qo mesﬂglcal compositions

for usd_ih-ttféeﬁﬂg)u‘ieWnCtﬁmrnhm @ody epesaly fbtethéltr@atannt bh@ variety of solid
t he sai d di seases or in

{ treat ment of. ane. 9
umorsp?rggraprgﬁpgﬁmgq yae'ﬁhgﬁ‘?ﬁ&@rwﬁ'f CIPNLHBTR" P\Griap ﬁgncer and leukemia.
Depentiingainngpetiet nefee BitlividuBOdonditiord o denyfestininistratRinainggh@tisical picture

. to a process for the. treatnent rm bl ooded. api S

in quegtipr efRGS Boin &g doiy A5as B Abad ARG MSEth 108 o,

especidilys®86@ mgnar xinniniategetbtotwarin-tiboddaeanimys oahibautr €0 kg mbiauy eight.
or anor phous L/-benzoyl -staurosporine, which is

[0012] eTHeciaventien agjates atsotth phalingeasttal preparations which contain an effective
amount, especially an effective amount for prevention or treatment of one of the said diseases,
of the crystalline form Il or a‘morphous N-benzoyl-staurosporine of formula (1), together with
pharmaceutically acceptable carriers which are suitable for topical; enteral, e.g., oral or rectal;

or parenteral administration and may be inorganic or organic and solid or liquid. Especially

-11 -



concerned, especially a quantity with

anti-proliferative and especially tunor-inhibiting
webdosoesys i s adm ni stered to warm bl ooded ani pe&l/EP1005/011789

need of such treatnent. The invention rel ates rmreover

to the use of the crystalline formll or arm(ﬂe
tablets|qr gglatp 69psulasaantripied theaactive sYbstanca Aegsthsr yvith luerﬁé e.g., lactose,

dextro?@%ﬁ&b%nﬁérﬁﬂ@sgﬂﬁ%l Sdllufoss ahdBr QyERMF ahd/BPIuBficants, e.g., silica,
phar maceuti cal compositions for use in treating the

tal, SRARAPGF S5 Fare0loHpICabEPEGARTy OF GHCASqaralat sker FC. are
used f@’rdfélrdo‘?ﬁny st?éttoﬁ‘)"l‘agleiéimy fkeish EBMSin BiRBEIS & g2l C?neglugr aluminum

east cancer, colon cancer, ovarian cancer an

silicatg, §@m§atyp|%|{ymm w@e@horsrtg@(ﬁtqggh aetin, meHyieetiylese, sodium
carboﬁ%mﬁdeﬁlﬂ@sé"ar’r%?orcﬁolﬁﬂmfp?h&fdbﬁé'é?ﬂ a4 dbgiﬁaochlgmt&ﬁbnts e.g.,

Icture in question ective doses, Y
starch@ﬁ;@ggr aloinigagid ona ggl@@weﬁeﬁ)f tpyplgqllgrsggquyw qgnmg@oawﬁor éffervescent

mixtur€sS RESHrboht® c'é%ng'ageﬁgena@amdwd%@ur%;% tsmmeooded

ani mal's of about body wei ght. [0
pharmpeplegieally ACkvel IMPPURAS @f the pmwﬂa&ﬂpn ary f\érrtfeqsaheats% fsthe form of

prepar’é’%rf‘shorcé’cmaﬁbfhl Qamﬁwﬁsftl%%r'\ YEINRERATbIUtESS €S dofut@Rs are preferably
fective anount for prevention or treatnment of one of

|sotomp @gug%scpomng@sagregjspgmswqﬁetr@p9 Spsdibly heing grepargd kgfore use, e.g., in

the ca?éTQF I%Hﬁﬂ@eé—bre‘%ﬁf&@ﬁé C&ﬁtﬁinn@%ﬁ@éétN@ sQBstéererEﬁh@r &lbhe or together
1t ogether wth pharmaceutically acceptable carriers

with a Gairigh e emaniitohbl ke Pharmeepitieal SUbétﬁf‘%QsdT‘aY ke gteriligpdandgy may

contaif 8&diRknts OF.g PBFRBIALIRS, %Hﬂlﬁr§tv0élﬁﬁlq3£b@1@amr dMulsifiers;
i norganic or organic and solid or

S°|Ub'|E§[i§eé?'E§l fogthase@fiationrof gamatic areéﬁﬁgm@éor&élﬁ?%ﬁ minggPregeat

pharm@&édt%@l OrERFARING SvHi PO BB Resivdd, i doH®IH firthér gharmacologically active
| act ose, dextrose, sucrose, nmannitol, sorbitol,

substanges. 5Hes@s ambiQSics rg Peanared IaRANBING KBPWR AP S €4 Py means of

convestidnbFRixingah@nu SR costiRe 'dgsélfnné At | §pr‘i|m{r:gecgﬁce§slé§| &rall doyitain from
esi um or. cal cl .um steara are use

aboutf gl00%, SFPesiAlY AIPE LR 5% 10 PRBHA: Paha Qo0 s TarsA o sHbstances.
bi n esium al um num siljcate, st CJ]

[0013); W; E\g@r]ltspnd%wﬁthe%@@d Oy reference fojthe ﬁollo&g]gaq)iamp es describing in

detail ﬂﬁ@tdﬂé/daﬁ@ddntdf @5eLeonSBling Eng mebwwmttmié @edhle Présent miektion, as well

rrolidone
as theff it LYIERR GspagsTy o thops skiecdin ik, 87 thal Thany modifisaliops. bgth to
maten%@' &nd ﬂ?\@fh@@;f ,méWlf)é Qﬂuldédswlfﬂi dmugbmmgatr@m tBe glpbse and lnterest of
fervescen m Xt ur or adsar . gQlorin
this A0y S RPN O 2t SRR BHETtIRG SF e a1 vention as
define@ Gibteirabe MaTPOANElSInRM Heltiv. pr esent i nvention may further

be used in the formof preparations for parenteral
adm ni stration or infusion solutions. Such solutions

are preferably isotonic sol utions or

suspensions, these possi Eg—émg% prepared before use,

e.g., in the case of |yophilised preparations

xamglosnlt a:ggxlp %fas(iéll yo%g?# r?éc’ b;img gtr?gr%s;}or&ngléﬁl@si% methanesulfonic
phar rracelwtndctaletl&l&mmances rmy be sterilised and/or may
nt ai.n .exci r stabilisers

00141, e 1S APt Wi pigbi e 7 &b Bhatl mndisDiens gl peated o
about 707C.t Methaegrulfahit @anidoé addsuntbitioe fUspessisreandthgd/abtained solution is
aged. bAchti(/aetreg chérrrc]:gal ang?-?y% are added and the mixture is aged. The suspension is
filtered and the filter apparatus and filter cake are washed multiple times with ethanol. The
clear filtered solution is transferred to another reactor and cooled to about 60°C. Triethylamine

diluted in ethanol is added slowly to the reaction mixture. Afterwards, the suspension is cooled
-12.



phar maceuti cal preparations which, if so desired, may
contain further pharmacol ogically active substances,

WG k/0ss9@nt | bi otics, are prepared in a mannerpP&NBRIV0S/011789
per se, e.g., by nmeans of conventi onal m xi ng,

r atin coating, dissglvi.n
t0 abop} Fb a8 dhe SHUBROTIRR JBFSd by S ons Fhe peackit is insed
multiplelt@i@sal®usthddgt o about 20% of the active substance or
substances. [0013] The invention is further defined by
reference to the follow ng exanpl es describing in
Examplet2ai Putiticatiyregradradé sfaupdspofife BING AT 08p6rihd1B2 through
conmposi ti cips of the present invention, as well as
t hei r cpisfallizafion; ¢+ i || be apparent to those skilled in

[0015]t N@ea’%ﬁdms &ﬁhﬁ‘bed"ﬁﬂlﬁ/sﬂ@ﬂisﬁbrﬁfb@ﬂé‘ﬁd b&NalésholBi s é@fp%nsmn is
acticed with out departin rom

heated W@bﬁu?%§ea”9rﬂﬂeidnféf ivated eghargqal and Ryl aresddeq i the solution and the
mmtur@l@aéﬂéd%atnl"' athel UshOVKIGH i€ filéred ahhisdif €0°¢.0Thd fitdr abP&ratus and filter

of the invention as defined herei nabove or as
cake aéq; ypﬁl@ﬂi 'BUlfipig timer MitbL heazybalaepele Themipar filtera iselytien is transferred to

anotheﬁftr@éﬁté}sd?ﬁrdoaﬁd B3 abéht%agr PR QdSIUﬂfh iB2ebdd\gith staurosponne B2
met hanesul fonic acid and triethylam ne [0014] A

suspepdesd gihang! Aiaryids\athancl isAddsd fRoiermuskEnsiogyRNddha aupension is

aged, tHeR coUIEREHNabAUT OPS. Wﬁé‘%@é?b&@loﬁ%aﬂ B84 for at least 2 hours at about
Met hanesul fonic acid is added to the suspension and

0°C. thesstaigpenraning Beds iseladed bysfillialion. TReireduckis rinsad Audtiplestipes with

ethandtlyfl o are added and the m xture is aged. The
suspension is filtered and the filter apparatus and
filter cake are washed nmultiple tinmes with ethanol.

Exampglee3 cBeatylafion of SubsdpdrineB2 & prepasd éyseftlalpamonitiis N-
react or antiJ cool ed to about 600C. Triethylam ne
di | ut BaNFQYl-StUAIPONiNe added slowy to the reaction

[001 e]rrMéau&& is erﬁetrgédwnﬁi Staufd3BoréSBEWH BEndof mhﬁau @tr%lﬂQILEnd water.
and aged. The staurqsporine B2 is isolat

by
The repPYT ANU5n & PRSP Gt 0°G APV IHGe DS BPIen BiTliwecand ihe fiter

apparéiﬁ@élﬁ@fllter BX e BleBrathBY HJItlpq?eaﬂirh@é]wm ehhHsle ThEaHERS F;%@fu'tl&?ls
t o staurosporine B2 through crystallization

ransTeiradda E0NeT SERAPHLACUPY 19 BORLTGEn O piFe SEo P HRICBR 6 e Solution

The scﬂut(b‘hh@beed'éhWlﬁ@mﬁﬁé&w-b%ﬂ@ﬂét@drob@orﬁho %e%@@ﬁér%% is aged,
Actl ted char coal. an %@‘g%fl 0 are added to

then cBQFciq Airub i C Hen ASq Gain; B-oatey! S SepoTHG St GY difation.

The wetscake lof ATRAZzEI- sﬁi@%ﬁpoﬂr@@ rmI@@n‘fultilpteafm@éJDlﬂf é’ﬁéé)ﬁJt@@!Eanol The
rcakear le tipes wit

wet calsp (3R Fo-Srpearen 1ns T4 PEBTBIR Y FBAND s EeLAieabt 251 Crtben
cooled&B@'bb&tr 0- g‘&ﬁﬁrﬁcpégélj’éba@DOT gl plto@ggéoﬁaé méQ be ng&té?lﬁmmbféﬁlmes N-

seeded W th sta rin suspended I n et hano
DenZO U RO IE R Y, Lo NS 6 6 G AReHE oyPosia vt an
extern8IUSMPORBE of Sbout 40°C and a vacuum of approximately 10-20 mbar for about 24
hours to obtain product: 35-40 g dried cake: 27 g theory quell. Yield: approximately 82% of
theory theory quell related to B1 100%.

[0017] The use of ethanol in the above reaction may be replaced with THF.

Example 4 Benzylation of staurosporine B2 to prepare crystalline form Il of N-benzoyl-
staurosporine B4
[0018] A reactor is charged with staurosporine B2 with benzoic anhydride, absolute ethanol

and water. The reaction mixture is heated to about 70°C and aged. At the end of the reaction
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aged, then cooled to about 00C. The suspension is
again aged for at least 2 hours at about OC. The
wGe@anezporine B2 is isolated by filtration. TPeI/EP2005/011789

product is rinsed nultiple tines with ethanol. Exanple

3 Benzyl ation of staurosporine B2 to prepare '
time, thesreaplidranixiure ispsesked witingeyatadipe foret kot dheozehetauoBRETINeA

' . . th ot . ) .

suspedSR5h Sghdo RGP M LR, oRip 9600 sy EBEH) e to
susperisécat ekhetsyisgnmian i3 @gedadaingben caied tooaheut B1C before ¢rysdaling form I

t i ; . i 1 .
o oyt b Be QRG] WonaRtbr iilo FBKE PGB csporne
rinsed fmudtiplef imesdith ebsoiide lethanpleansttben drigll io@otasdum®van gtign external

tempe%gﬁ'giolf éﬁ"tcfénd. g v%éeﬁmwyft%%gﬁn@?%ﬁlgtﬁﬁ S8l 8Bout 1BSours to obtain the

S see
produdt;/3%&hg. alied sakeir &R artherry quele Yaldpapwpximately 3he®, of theony quell
efhdop about 200C then aged agai n.

relateqﬁ?fégeﬁbzdgel -staurosporine is isolated by filtration.

The wet cake of L/-benzoyl-staurosporine is rinsed

g | ' ' ] Ak Bsing benzyl

Examfli2 ' Préherafiir oty pamiintiofing, &t A8Rkoy st QutSholifd Beind benzy

aged alcobbband eb@nphen cool ed to about 0-50C and aged

a [
00191 RRdbor [phrBPRRTEruEh Aoty Mo BRERNE dnTBplPaonol. The
mixturé isl heated tor85° Tland Wea sabistion i$ subseieently mgad.v Abe apiiivreia caeled to

ovou RSBl ASURHIERS i PR et Sty
suspemgesido ethangb -Aferyards.i esbanshlecadded agd thessyispenpien is aged dhen cooled to
about ?Q?ig%%%é‘?g%%l};?ég$ﬁﬁ19f oftmsgﬁigyﬁﬁﬁlﬂf)é’pd}h‘ﬁlié isBI%{ert itk SioR. The wet

1 _ e use o hanol i n the above
cake ig eaedivgih etagnab uitiplsl tireesdandl driedTHF.  Exanpl e 4
Benzyl ati on of staurosporine B2 to prepare crystalline

formlIl of L/-benzoylstaurosporine B4 [0018] A reactor .
Example & hErepatatipn pf @'b’&{ﬁ"&%iﬂfm oby-hginzeyltsdayigisporine using acetic

anhydgj. cﬁ&ﬁ%b‘lte et hanol and water. The reaction
rrixtureﬁieasn eated to about 700C and aged. At the end

[0020]oA reantorrieaharyedhwitherude Mebenzapttstaiosnoxing ead iaseticeasitb dThe mixture is
heatedMol dboBl Y& Crd tﬁg sfylg{ éH iklsugéec#u/eh%ébze‘ay I lonkioR i%otﬁértﬁ‘geeded with

suspended 1 n abso uge et hanol . ter aging, absolu
purified chigtedinedortn Wef &rbeareyl-stasvwsporrriBe sv@etnﬁ@g neipentdi ffterwards,
orand s 8151 Aok Ru9080, 892k 298] i Qo PR G0
beforej asystaltinefoed xnf N-benzeyltstayrospamiae gisolateddyditration. The wet cake is

rinsedyfiRERARY i RLRAASPRId dieal S 11nsed multiple times with
' absol ute et ﬁgnor an tcﬂen dried in a vacuum oven at an
external tenperature of 600C and a vacuum of

Exam?ﬁgf O &FHration of 8Qstifie for RBA[/EEal b NIBéHZDyl-StabPdspdtine using
PEG

[0021] A reactor is s charged with crude N-benzoyl-staurosporine and PEG. The mixture is

heated to about 90°C and the solution is subsequently aged. The solution is cooled to about

70°C and seeded with purified crystalline form Il of N-benzoyl-staurosporine B6 suspended in

ethanol. Afterwards ethanol/water in a 1:1 ratio is slowly added and the suspension is then

aged before being cooled to 20°C. The crystalline form Il of N-benzoyl-staurosporine is isolated

by filtration. The wet cake is rinsed with ethanol multiple times and dried.
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product: 39.70 g, dried cake : 27.2 g theory quell
Yield: approximately 9 1.5% of theory quell related to
wd26202% Exanple 5 Preparation of crystalli nect/arrond/oi11789
of /V-benzoyl - staurosporine using benzyl alcohol and
et hanol [0019] A reactor is charged with crude .
Example 8 cReappratiomof eryplallinecdformd! of nzeylegryospqrige using DMSO
[0022] ”A J&R id &aﬁ‘&@d \ﬁlgw N%eﬁ?&ﬁs%%sbgﬁnesé’d&bf\/%@ | Fhe mlxtur% (l)sgeated to

sequent . he solution is cooled to about
about i’Ch Eransidbe édunm i§ spbrequeBily agegdhen seesiedivathraurifiegerystalline form I

of N-béfiz g@mxépo?ﬁqegeﬁﬁogeéﬁd& dﬁ@th%HélP%%ﬁﬁarHQ &hdHNR!added to the

war ds, eth I's a e suspension is

suspensigriand the sUsRRsISion i 80ew(10° @dﬁe'béwe@t%aw &07G. nkheriyspension is

| ! fil
aged éfgglnﬁeg%f# Sﬁ%@ﬂ% f\?\i@ Ak s Sby? I%;}dgu?oép%ﬂhﬁkqgo glﬁg by filtration. The
produgtisi ninsgd emthumohmultllheut@ws gpd4ligHe 6 Preparation of
crystalline formlIl of L/-benzoyl-staurosporine using

acetic acid_and et hanol !0020] A reactor is charged,
Examplp®, Prerasation pberysialling mdbgfo%h?@zaﬂcﬁtweﬁpe"a% pging DMF

[0023]TA ﬁ%eef&dirtaélér%rdtgéd \Wﬁl@?\%&é&l-@%%sng@é:aﬁd‘gwh erh%%l%ﬁﬁré)@ heated to

i s subsequen e solution is then seeded wth
about fRiG, Apedarg y@néppg%wwbptmﬂpp cpystalline form Il of N-benzoyl-staurosporine

- B8in éﬂ‘uarﬁa‘? NZ Qw2 rds2EIHARAE h&%daé HSUSIRPBASGH bid BlelaB8Mension is aged at

terwards, ethanol 1s added to the suspension and the

about ZAJJ §p*@ﬁ§ cerled o ahput 20 iheMasPaRsions A58 adeg Geiase fisr @ystaline
form 11t )\ﬁﬁﬁzb&l%dr@éd@nhb |Qfsolbt'ed l?ﬁ'mﬁb)ﬁbn StrRY pRREN it Hﬁséoswnh ethanol

isolated by filtration. cake is rinsed wt
multipledimgsand g pI e tines and dr| ed Exanpl e 7
Preparation of crystalline formlIl crystal of

L/ - benzoyl - st aur osporine using PEG [0021] A reactor,is
Example 0, Prrrarafiemotsryatalline ‘6’@%‘2‘!33? N#&E?H?ﬁ%ﬁ'ﬁ%@%iﬂ%l uging THF

[0024]TN$eJBtd?tlélblﬁarg§d Wﬁ’l@bﬁ]@rd?@u@hﬁb&nz@ﬂ@%@é&boﬁh@aﬁd)fl'HFl C!'ﬂe mixture is
I s subsequent . The solution . is_ cool
neatediSRONTEP S BERA YR SEF9cL T CYSISUER foTdl ¢y AepgRaurosporine

B6 in MF beRg SYdpehsian Isosgear har cBSled ttsa&md eo°d an@adjm V\}]ed before
erwards ethanol/water in a 1;1 ratio. is

erystaljamiaumdrel RENZoYHaosRATinpLS Fﬁ'@t@datgyefatr%@noﬁée@é? tis rinsed

multipleQPAeRdvithoT RO 6nd dfiey.crystal line form Il of
L/ -benzoyl - staurosporine is isolated by filtration.

The wet cake is rinsed with ethanol nultiple tines and
xamﬂrel Hd PF@!{ﬁﬂfﬁil@n af Eryerlired fopm 1D6f Nme&tayll-stﬁﬁo%pbﬂhé usivlg ethanol

enzq sta orine u 2 c or
100251, & g R hB R SEHTEYF ARSI PR H A bRBe TS
mixtur8iskhd#ted fosabdatr®d, bgeddithed GB@eairWitH dfrflstsmrheltolrm Nl ofNV-benzoyl-
stauro%?%@]?a elﬂ%'éﬁ/qcnagﬁﬂlqt Quesger?seloendg aged tne r<3:ooled (o) gbout 20°C and again aged
before crystalline form Il of N-benzoyl-staurosporine is isolated by filtration. The product is

rinsed multiple times with ethanol and dried.

Example 12 Spray drying experiment to get amorphous PKC412

[0026] The feed solution is prepared by dissolving 10 g of PKC412 (crystalline form 11} in
approximately 160 g of dichloromethane. The feed is ready to be atomized into droplets from
which the organic solvent is evaporated in the drying chamber by heated nitrogen resulting in

the formation of amorphous PKC412. The inlet temperature is set to 60°C whereas the outlet
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of L/-benzoyl -staurosporine B6 suspended in ethanol.
Afterwards, ethanol is added to the suspension and the
wGeampemseon i s aged at 70C, then cool ed to aboptT/REDGS/011789
The suspension is aged again before crystalline form
Il of L/-benzoyl-staurosporine is isolated by
temperature isegst éhd0°thelherresideal splyept Goatant aftensreydmipp was approximately
1% w/Wkw'zqs ?drrF;e? dﬁ&ﬂ fHer @chdﬁ%(ﬁ‘iﬁét% SDIVBhERGY Rkt Of
crystalline tormIl of L/-benzoyl-staurosporine using
DMF [ 0023] A reactor is charged with
Exam;#é‘I@ZO?QM'ay%@Mb Fiiedit wge%orpﬂwsmmwze i's

C, aged t hen seeded wth
[0027] plhe fepé golbligswas pren@repdyyrﬁlqsplvtgwg 7 g of PKC412 (crystalline form 11} in

appI’O)Jg‘i‘l?]teﬁ%@)él of rARPRkl RereB8y i0beeitbRleY mt@‘decﬁf A& which the

_ i's added to the suspension and the suspension
organi¢ golyen b eiapatstrd intcpdryingeihagher kyhealedpgagenosdlting ethe
format%?‘\%‘??%?ﬂﬂu’s @K@ﬁ% NTREGHbthEhPERIIER ek )bﬂﬁ‘i J12(1"‘@ Wi&8s the outlet
benzoyl - staur osporine is isolated
temperatyre s34t i 70-PAEC. pT'ammtf:tdualsSOJ\{eﬁé@mtwttaﬁe@mahéwmg is approximately
3% willU 'Pk'dahf.* i fuFRsr diad Lﬁheéﬁ\%cugmaebfea $Evénit R madtba. of
crystalline forml1l of L/-benzoyl-staurosporine using
THF [0024] A reactor is charged w th anorphous
Exam#ﬂhem Qptaydr ggbg%ghhﬂﬁltwgeﬂ_ﬂﬁorpMSmR@Mﬁ is

eated to about and then seeded with

[0028]cFResfegd splHEor 'érnﬁsmqre%lpy tissqlng 49| of KGN dprystatiae fsmilh in
approxTrh”a:tewTdE@ gsém!/é’ébtlb%c@gﬂmo Whe nTK-i‘Pf@E@% rb@d)afb%ét atéfal¥ed into

agai n aged before crystalline form.|
drople@/fr%@we@p |th%@raawe§9'a?ntn% eyaporaieq i tog dwnq ?hamb&f Py heated nitrogen

resultild'f tﬁé Rﬁ'M‘éﬁor{ & drhdrpRsliseikda 1. erre |Hi§§te¥Mp%FbtJﬂéFrs 3&xdo 21 5 C
ried nple 1 1 Preparation of crystalline fo

orm
wheregg thE/ouH@tﬁgrayﬁra&raLﬁ% Hbﬂ?%@ Jéierfas'é‘ﬂéﬂ sAPNtentest af}é@f Spray drying
is beloWeR§%OFukthieCdtmkERbnA driing TR _ _
L/ - benzoyl - st aur ospor.i ne and et noI The m xture is
heated to about 700C, aged and then seeded with
Examél@yﬁt ahbllefsewftﬁrowdthma& fofm hmmuérﬁo@uémmpdime% in

nol. The suspension is a the co t o about
l0029lzwtaﬁanta@519n109ga@ OB@P&CBVGC?% loabF rAo it e e 3fe Usualy
preparle&,bm@zgwkmﬁg@mmﬁp@m ne is isolated by filtration.

The product i1s rinsed multiple tinmes with ethanol and

Spr ay dryl ng experl rrenAmtogng

ACB‘fﬁ iapEedisny ng 10 g of PKC412 (cryst al line fdeR II) in
Croqgllirxiboesel y 160 g of di chl oronet hane. The 2eed i s
Avrc gpdy to be atomi zed into droplets from whicg,the
g nic solvent is evaporated in the drying chanber by
d nitrogen resulting in the formation 0

Aeamur phous PKC412. The inlet tenperature is st to 600C
Mé@iﬁgglgﬁsﬁtég?gﬁ goutl ettenperature is set to 400C5 The

resi vent content after spray drying \/\/95

appr oxi nat el y Tot 44

[001] Preparation: The active substance is mixed with carrier materials and compressed on a
tableting machine (Korsch EKO, punch diameter 10 mm).

[002] Avicel is microcrystalline cellulose (FMC, Philadelphia, USA).
[003] PVPPXL is polyvinylpolypyrrolidone, cross-linked (BASF, Germany).

[004] Aerosil is silicon dioxide (Degussa, Germany).
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1% ww. PKC412 is further dried under vacuumto get a
solvent free material. Exanple 13 O spray drying
wezxpenisrent to get anor phous PKC412 [0027] ThepdBEPR2005/011789
sol ution was prepared by dissolving 7 g of PKC412
(crystalline forml I?_ in approxi mately 400 g of THF.
Example 461 Garpyles withayystelline farm i of d¥ibenzayl-gtasspeperine om
, ¢ . . . _ - i R
1005] GeHeE b cOReR AT RO B o eyl ABAEEI Plle o oF oo Bltance are
usuallygfrepared jhibe ollekidgicomppsiionn| et tenperature is set to

110-1200C whereas the outlet tenperature is set to
70- 800@ompesitioni dual sol vent content afAmbulpinegy)

QT ying. 1S, approximatety 3% W w. PRKCAIZ 1S 1 her
ACtH/ i'@%fgﬁ'ﬁgter vacuum to get a solvent free matfgéi al .
Avigglanpl e 14 O spray drying experinent to ge20@norphous
PvBE&#12 [ 0028] The feed solution is prepared 15y
Ae%isﬁ,sol ving 7 g of PKC412 (crystalline forml g) in
approxi mately 350 g of ethanol/acetic acid 70: 30 w w.
Maghesigrastearafer eady to be atomized into dropl dt% from
whi ch the organi c sol vertotals evaporated in 38e dryi ng
surting in |
of anorphous PKC412. The inlet tenperature is set to
[001] ﬂ?é@a%s\ﬂ{%@%?f‘ﬁreb%d%tdﬁ% HRORSHSEHARR drdl Rl the mbd@8Gnto hard
_The residual  sol vent con?ent after spray drying is
gelatinapemie® s#81. Furt her conventional drying is not
requi red. Exanple 15 Tablets with crystalline formll
of /V-benzoyl -staurosporine [0029] Tabl ets contai ning
100 ng of the active substance naned in the title are
usual Iy prepared in the followi ng conposition:
Conmposition Amount (nmg) Active ingredient 100
Crystalline | actose 240 Avicel 80 PVPPXL 20 Aerosil 2
Magnesi um stearate 5 Total 447 [001] Preparation: The
active substance is mxed with carrier materials and
conpressed on a tableting machi ne (Korsch EKO punch
di aneter 10 mm).
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[002] Avicel is mcrocrystalline cellulose (FMC
Phi | adel phia, USA). [003] PVPPXL is

w@odogwisrys pyrrol i done, cross-1inked (BASF, Gerpengp2005/011789
[004] Aerosil is silicon dioxide (Degussa,

Germanﬁ . Exanpl e 16 Capsules with crystalline formll

What lsClaimegisiz oyl - st aur ospori ne [ 005] Capsul es cont ai ni ng
100 nmg of the conpound nanmed in the title as active
substance are usually prepared in the follow ng

1. AosserRqUAdichds grexstaiingforpH oh (V-eRFPYIAUrORPOTIRGr edi ent
100 Avicel 200 PVPPXL 15 Aerosil 2 Magnesium stearate

2 Trne chbafpalindadsordibBltiaith e, WhiBS Uh&es & B-ray aiffedcB6n BYeak at an

m xi ng the conponents and filling the m xture into
angle Qfé?féa‘%eﬂgtthﬂanggﬁ§~é§,O%id%ref?“V\hat ls ained Is: 1. A
conpound which is a crystalline formlIl of
benzoyl - st aur.os accordin

- orjne. 2. The co nd,. to ..
3. AmeAEoUR eSS SO S G PR aleR BeigRsed in
terms GTOM ﬁn@és,ﬁlﬁétﬁr&ﬁide@mv&ot hetapédks seleafeddrom thHe. gtowtegpraiting of
., The_ conpo ceording .t [ , V] -ra

about 3 q Pabih Sact-Lrfh it dded2Bn b 1870108 B lgifdos 10e,
20.2 atd2M. 514> ddgeeé.i ve or nore peaks selected fromthe

group consisting of about 3.4, 6.0, 7.8, 8.7, 9.2,

9.7, 10.1, 10.4, 11.2, 12.6, 14.1 , 15.7, 16.8, 18.2,
4, TtheSondudd ad@rding RDCRiran dhdndbsubBtahtialyghe eame XK-raylgfraction

conpound cording to Caim1, having substantially -
pattern} {; Oé(vr[r]én%gru %/q'diffracti on pattern as shown in Figure

1. 5. The conpound according to Caim1, which renains

q i . di . . e .

5. S0 BB SELPR LU, LR 2Ry Rl AP AU an

25°C. spectrum wi th absorption bands at about 789, 773, 743,
704, 1066, 1026, 1458, 1398, 1383, 1602, 1577, 1497,

1627, 1680, 2934 and 3055 cm1l 2 cm1l . _ _
6. The compound according to Claim 1, having an infrared absorption spectrum with

absorption bands at about 789, 773, 743, 704, 1066, 1026, 1458, 1398, 1383, 1602, 1577,
1497, 1627, 1680, 2934 and 3055 cm™ £ 2 cm™.

7. A composition comprising N-benzoyl-staurosporine as a solid, wherein at least 80% by

weight of said solid N-benzoyl-staurosporine its crystalline form Il.

8. The composition according to Claim 7, wherein at least 90% by weight of said solid

N-benzoyl-staurosporine is the crystalline form Il.

9. The composition according to Claim 7, wherein at least 95% by weight of said solid

N-benzoyl-staurosporine is the crystalline form Il.

10. A pharmaceutical composition comprising:
(a) the compound of Claim 1; and

(b) a pharmaceutically acceptable carrier or diluent.

11. The pharmaceutical composition according to Claim 10, further comprising one or more '

pharmaceutically acceptable excipients.
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7. A conposition conprising L/-benzoyl-staurosporine
as a solid, wherein at |east 80% by weight of said
WG od0sa4d206 benzoyl - st aur osporine its crystalli nect/BPIO05/011789

I'l. 8. The conposition accordi ng to Claim?7, wherein

at least 90% by weight of said s
12, LVheU@ﬁEB?/‘FeUé'F%I&PG‘@B%P‘P%%CQ%""B%@ @ﬁ%ﬂ%wmwsww form suitable
for oraPadrﬂ'Hi%tr&ﬁBmOS' tion according to Claim?7, wherein at

| east 95% by wei ght of said solid
L/ -benzoyl -staurosporine is the crystalline formll.

13. hﬁhe dhaﬂhaédmeﬁ%brr@akm@romsdmg RClaPNP2,iviHerdin shid)doshge form is
und of Caiml1; and (b) pharrraceutlcally

Se'eCteé’cféféBlaéﬁtP'%t E3RSUleRr OGN uent . 11. The phar maceuti cal
conposi tion according to Claim10, further conprising
ne qr e phar tically acceptable XCI ients
e Seatinaore dior Sbhasiey s osolbs rmtins Ea o e
Clalms)M‘LBCf@r the mestratgeoffaosHarmacdladita afent fortak treatment of a tumor disease.
adm ni stration. 13. The pharmaceutical conposition

according to Claim12, wherein said dosage formis
15. skpmcessifof ponifyiag stHukresporicapsoprsirgr sol uti on. 14. Use

of.,crystalline f Y orine
TSR %y Siie" SrRlosor P elcoBb AR
qbﬁmntati»rmﬁhefsuapqnb@nwumoheigarm@ulfageatld:‘ or the
at rent f S cess for

f 'J)E/F‘%ﬁﬁorg g%rgotﬁgg&uﬁéms et@%m'ﬁé %Ih? providing a
s(d$|zmrlmlngnh®broduaur ospor i ne in an al cohol solvent; (Db)
contacting the suspension w th nethanesul fonic acid,
(c) further contacting the solution with

16.  t Thesprogessrecaerdingrid Qlalin 15 birther egmprisingowashing the isplatghproduct with

the aloBE&%%ﬁénf‘CCC’r ding to Caim15, further conprising
he isol ated product with the al cohol sol vent.

17. The process according to Claim15 or 16, wherein

17. AR gbeahalccsinganicidid £ fai0vherkf thé aRoAEENehOE ethanol.
purifying staurosporine conprising: (a) providing a

sol ution of staurosporine in a first solvent; (b)

18.  SK®HicaSs foRBufing steRifospotifle BethprigiRfl Staurosporine in a
second solvent; and (c) isolating.the product.
(a) providing a solution of staurosporine in a first solvent;
(b) seeding the solution with purified staurosporine in a second solvent; and

(c) isolating the product.

19. The process according to Claim 18, wherein the first solvent is selected from benzyl
alcohol, DMF, DMSO, acetic acid or PEG.

20. The process according to Claim 18, wherein the second solvent is selected from

ethanol, THF or a solution of ethanol in water.

21. A process for the preparation of N-benzoyl-staurosporine comprising:
(a) reacting staurosporine with benzoic anhydride to form a solution;
(b) seeding the solution with amorphous N-benzoyl-staurosporine; and

(c) isolating the product.
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19. The process according to Caim 18, wherein the
first solvent is selected frombenzyl al cohol, DV,
whbdb4e2set i ¢ acid or PEG 20. The process acCPCTEPD0H/011789
Claim 18, wherein the second solvent is selected from
22. E(% g@gg@rﬂmﬁgﬁé %}%MM il It -gﬁr?%yﬁétggrgg;l)orlnre] pvr\olaéu%red b% thle' pr'écess of
Claim &1 .- benzoyl - st aur ospori ne conprising: (a) reacting
staurosporine with benzoic anhydride to forma
solution; (b) seeding the solution wth anorphous
23. LA phrezomor tHl mreparamsn ofrueystallirg fom 1l ol-bérizog-dtdeosporine
roduct.22. A conpound which i s anorphous
Comprgwgbenzoyl -staurosporine produced by the process of
(&) @rdVidingla sdidtiorfof-BeRssyI-Statrosperinerie pabehpn of
crystal |1 ntﬁ formll of L/-benio k-st aur os or.{' ne
(BbiFprtastingyt eeaﬂut'gn Wi 8isREPTY el IodRMy A Precipitate; and
(b;{wﬁmmgyﬂ‘eg@a@nggpori ne in a solvent; (b) contacting
the solution with a second solvent to forma
precipitate; and (c) isolating the precipitate. 24.
24. The pooesscaciry tdiCkgmt 28, Gharein 8, solvarrisisaletted froal berzyl alcohol,
i |l ected.fro enzyl al cohol, DWVF, DMBO, acetic
DMF, Q@*Sﬁgfe%é %&'ghe process according to C ai m 23,
wherein the second solvent is selected from et hanol,
T sol ut i et J
25, ol ooy R o S5 Werdeing fvenl el
ethandl stHifabeal spiutai ofi etizerel in2¥aterA conpound which is the
crystalline formll of L/-benzoyl-staurosporine
produced by the process of Claim23. 28. A ﬁrocess for
26. t Fee prioegssrancpisingdp (aigsiafyrthee comphiging diying the isolated precipitate.
L/ - benzoyl - st aur ospori ne conprising: (a) reacting
staurosporine with benzoic anhydride to forma
27.  spcampewnd Viiph isdbacrygtalline farg) Uef drberrevrstauiasparing preduced by the
procedsf®idim 2. L/ - benzoyl - staurosporine; (c) adding a
second solvent; and (d) isolating the product. 29. The
process according to Cl aim 28, wherein the second

28. SAlpv&Rks i tiseprephrtion b0y RAINGN®BIM Il of N-benzoyl-staurosporine
comprising:
(a) reacting staurosporine with benzoic anhydride to form a solution;
(b) seeding the solution with crystalline form Il of N-benzoyl-staurosporine;
(c) adding a second solvent; and

(d) isolating the product.

29. The process according to Claim 28, wherein the second solvent is selected from ethanol

or a solution of ethanol in water.

30. A compound which is the crystalline form Il of N-benzoyl-staurosporine produced by the

process of Claim 28.

31. The process according to Claim 21, 23 or 28, further comprising spray drying the
product.

32. A compound which is amorphous N-benzoyl-staurosporine.
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or a solution of ethanol in water. 30. A conpound
which is the crystalline formlIl of

W 20068290/ - St aur ospori ne produced by the procBSEFEP{005/011789
Caim28. 3 1. The process according to Claim2 1, 23

28, further conprising_spr drying the product.
33. géw_e W"&Wﬁg GREPr g@hc aérn%goﬁem%gjb%tangally the game X-ray diffraction
patterd-4s SswropIFHGt ®iur ospori ne. 33. The conpound according to
G aim 32, having substantially the sanme X-ray
diffraction pattern as shown in FIG 3. 34. The

34. CThepenmmubuad @ocatting té Claizh 32Mhdihg substangalsithe tamk Xadaly iffraction
thehsarrea{_xﬁ;%y diffraction patter as shown in FIG 4.
patter g5 Shown il fGadeut i cal composition conprising: (a) the
conmpound of C aim 32; and (b) a pharnmaceutically
a table.carrier.or diluent. 36. The pharnaceuti cal
35. c%ﬁ‘ﬁ%rén%%ﬁgt#%g%%%?o&ftwa PEPEF'IPm 35, further conpri si ng
diag tioe coropaunditd Oleimed2t aodl | y accept abl e exci pi ent s.

37, T harmaceuticgl, conpositi.on according to Claim
36) 2o ReG BEE e SR RLR 4hBe “or
adm ni stration. 38. The pharmaceutical conposition
i \ i ) rei . r i.S.
56, FANAAGR R0 B ion MBEh0\0 S S0 ffhg e or v
pharma¢eudindlysieoeptable elseipigoigl - st aur ospori ne according to any
one of the Clainms 32-38, for the preparation of a

phar macol ogi cal agent for the treatnent of a tunour
37.  dlheshasmaceutical composition according to Claim 35, is in a dosage form suitable for

oral administration.

38. The pharmaceutical composition according to Claim 32, wherein the dosage form is

selected from a tablet, capsule or solution.

39. Use of amorphous N-benzoyl-staurosporine according to any one of the Claims 32-38,

for the preparation of a pharmacological agent for the treatment of a tumour disease.
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