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NOVEL COVPOUND, CORRESPONDI NG COMPGSI TI ONS,
PREPARATI ON AND / OR TREATMENT METHCDS FI ELD OF THE

wo bhiENTd6N The present invention relates to a POV®K2004/037626

crystalline form of topotecan nonohydrochl ori de

penNGWEr ©ompmmm,esoRREisw@NmN@©9Mﬁdmsz PREPARATION
conposi tions, nethods 215&3 ration and/or

thereof to treat anti - TME%{E%@TW@P& ed
di seases. BACKGROUND (): THE | NVENTI ON A f undanent al

P e I replication and transcription
g{@&ége—@é L"N/zfiiBBNAt ed wth the separation of DNA
hel i cahe ptdsentifverfabhréiates @@b nSI'éI ¢hstHliMedbrnebitapotetart
cells dictate speci flcto i.cal properties which

meponlechierids Rest rafen &PITS F’I"QlPQP"%ﬁ?aP%ﬁ' Gempgsions,

FRIYJERS brepaFalish ah@oHEse mew ttrdER aRfivithl aR8/oR chRdERr@hRd
for cellular replication processes. Eukaryotic DNA

gispa§f$s, organi zed into chromatin by chronosonal
proteins, are constrained such that those strands

annot out eald of topolo altering
gﬁ@ﬂ%‘ggﬂ&b@ %EQNV{E Nit has Ioﬁg bgén recogni zed
t hat l Aduﬁdwméwstép‘to@enmmm Ir hb@tl’bn@nd{t%ﬂst:@&bh@?ocesses is
(040 X acl e

S [h: Bneran oL NA LA statrsaiNA heleaf sthletdte of
bommamaiel@aubmmsmnerwc?@bufw btopertiey Whldhrrﬁﬁ)ﬁl‘é‘édf’"eo problems that

1.SO rases are | orytan enz
o R RF AP i erl I OGO Wet Bonale MR A G5 & tBgpate for

eelkwry@;sucandrqbrbees%ed EelkdrycﬁchINA erraddsoargahﬁe@ﬁﬁ@ahromatm by
o] SOITE{ ases alter t

BB RIS 5Bl e cogp T inesSuch et LRGB! ERRPCHANGA withou
the zﬂd ghtbpbla@y‘iéldsrifng|e|n2ﬁhe§lxllnlﬁhgﬁl o | |?Hiés 16iYg B@%rﬁl{e)ﬁégrﬂ&d that
a.three st I OCESS. e Cl eavage. O one (0] ™
BeYaNTentof B RnSRRIOD oL SSpIER R O ATTS 3 BNAEIM would be
faenicaeiby B eWiver gakt(that waundrelibee éd?ﬁ@rﬁialtlﬁlﬁhl @drsiohal S generated

aﬁeak TWO togm soner ase cl asses have been associ at ed
g RSBGPS cel |'s: Type topoi sonerase and type ||

t opOl $6mscaﬁ@ras&>érb i PErtare @ ARG Esmpoteatsin del@duhdtions

E?%%&&p agt%flﬁbNr Oagq g%yolﬁ%l\lﬁ%rtyp%ceﬁlﬁ aag ﬁgl} Brollferatlon processes.
Trabtblbcbrhd:r@ﬁewéltet ﬂTE]IangEfu&ﬁvér bﬂSNAQﬁél édl@l 1ethe huinaélgﬁttlmes

ant j ti.C nti-vira
Pt AEN0A S Bl Bari relicd v ke Y EalenS e
btep process: tﬁ@ ﬁlﬁEVaiyeadf oﬁé@ﬁbwhls@raﬂwmm\% ahe@ passage of a segment
i de rubicin xan
ot AR Wshbon S regush EndfhePeentiaphibeaRAaBRekopren:

An exaWp |t@pdi§°on£ér@éeﬁd§ss@é hEA\béarpadsabiatiadth dukahftit tel: Type |
Ponpounds i ncl.ude
opolsomerase and type II topoisomerase. Both topoisomerases type | and type 1l play
important roles in DNA replication, transcription, and recombination. In general,
inhibition of topoisomerase | has been the major target of oncologic, anti-neoplastic,
anti-viral agents, etc. Inhibition of topoisomerase Il is the major target of important
commercial oncolytic agents (e.g., etoposide, doxorubicin and mitoxantrone) as well as
other oncolytic agents still undergoing development.

An example of a class of DNA topoisomerase | inhibiting compounds include
camptothecin and its corresponding analog or congener derivatives. Camptothecin is
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canptothecin and its correspondi ng anal og or congener
derivatives. Canptothecin is la water-insoluble,

wa@yaosesedE al kal oi d produced by plants, such aBCT/US2004/037626

Canpt ot heca accuninata trees indigenous to China and
Bi¥dtenAsbibis, d‘y&ﬁéxucdakélbua@oduwuwm 60cH &¢lCamptotheca

Canpt ot heci ns neral l such

arpieatadeen ndedeys HES NBhanAi e GEa apss ipdiggnous to

M. 4@§mﬂ1%fhec¥1§ @eﬁ&iaﬂy @Och E@'Sopogfcgﬁ)earﬁdls@b@éémqﬁ Oan6er
i shers

BRPIGera 20 HOBBIAPY (565 Db oo SEA ApERRRESS. JBrare A

%Ebl’v’e&tdnvﬁtﬁari IN¢bHEE Lﬁ?&%ﬁ@en lnubmfeeg: Philadtshi® 1996).

am nocanpt ot heci n. t ent 004, 758, di scl oses
Eéﬁap|§§g car(@yt_hfgm analog derivatives |nclude ‘topotécan, irinotecan, and 9-

biiHozaipidtasEnI0) met hyl | - 4- et hyl - 4, 9-di hydr oxy-
1Hpyrano[ 3\ 4': 6, 7]indol|zino[l 2-

b] qui Wep-iFraters Nos pHOA75EIRCIosES IRpRISseR &:APor i de (al so

Biﬁ*{éﬁhﬁ&nﬂo)methylw ethil -4,9- d|hydroxy- 1H-pyrano[3', 4': 6 7]|ndoI|zmo[1 2-
t hyl am nonet

r ox toth etc.), as
BloltR S Ag AP 2 Hlone MGt HIGae @soqgpunas St s) -
dpibBsainorRRYl-e0-Aldrekycanipothédi, & ), As Eesuci&arwkhé fbﬂ@Wlng
%see 12th Ed., nonograph no. 9687, Merck & Co., Inc.
@%’B‘Pa'séﬂuf:th‘recal tests have shown that topot ecan
denonstrates efficacy agai nst several solid tunor
cancers, particularly ovarian cancer, esophageal
cancer, and non- snaﬁ cell lung carcinoma in humans.
Hycaml n(r) (soIch.b)(. d axoSm thKline, Brentford, UK),
whi ch cont ai ns topot ecan hydrochloride, is fornulated
as a |lyophilizedr xtre, suitable for intravenous
adm ni stration afte 3710 ion. Typically, this
product is adm ni st Jar ed by péof essionals in a
hospital, clinic or ee.s s setting. This
dosing requires patients to tr|ave| to such facilities,
sonetinmes daily, for treatnment>™\t=wuld be desirable
to devel op a pharnaceutical for opot ecan
hydrochl ori de that coul d be p#Bag @ind safely
manuf act ured and woul d be usefuno |0n t he preparation of
a pharmaceuti cal conposition that coul d be
adm ni strable by patients in any setting, e.g. Z2at
honme. Generally, such (8klTopetgernni st rabl e
phar ”‘?‘8@%& éﬁa%(sé [MiSRdM ?héﬂe’r%\llne Plsky 19GEd! rﬁBﬁ@#?éﬁh no.

forns E 1 NVENTI e present |nvention

PesatMerck & Go..doaptRAfl (dinied tests haveosnsmedhat topotecan
H@MBH&FH’(&:%?T Hc;y%gaiﬂglrge@gﬁé‘ijﬁ&mumg 5!‘5;% R bRy y?vanan)cancer

substanti a same X-ra i ffraction
paan@gﬁalgggnq:erg@ncbn@ -small cell Iung carcinoma in humans.

Hycamtin® (sold by GlaxoSmithKline, Brentford, UK), which contains topotecan

hydrochloride, is formulated as a lyophilized mixture, suitable for intravenous
administration after reconstitution. Typically, this product is administered by medical
professionals in a hospital, clinic or doctor’s office setting. This dosing requires
patients to travel to such facilities, sometimes daily, for treatment. It would be
desirable to develop a pharmaceutical form of topotecan hydrochloride that could be
readily and safely manufactured and would be useful in the preparation of a

pharmaceutical composition that could be administrable by patients in any setting, e.g.
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The present invention also relates to a conmpound whi ch
is a topotecan nonohydrochl ori de pentahydrate

W(alzcmsm;(%esl zed by an X-ray powder diffraction PXRPE)004/037626

pattern having peak positions at 4.5 0.1 ( 2 ), 6.4
Qt Honfe. 2G)enerZHyl suéh %Iﬂad%gthlgtr&%@ fhzﬂmi‘ac)éuﬂcﬁ) forrh@ aile s<9|dlorélly
2@"”'91f§b'ff°@‘91( 2): 15.5 0.1 ( 2 ) 17.9 01( 2)
18.7 0.1 ( 2) 20.0 0.1 ( 2), 20.3 0.1 ( 2Q, 21.1
0.1 2\? 21.8 0.1 (.2), 23.0 0.1 ( 2Q, 24.8 0.1
§UM'\§AR SRTHEINVENDIGN 25'6 0.1 ( 2 ), 27.2 0.1 (
2Q, wné {J?é%eﬁt inntioh re?at)ss tol A BoRpOFRIWhiER bé%ﬂl‘bb@t@can

relates to a conmpound, which is topotec

FoRBMYAIPENaTids meatahy¥ateshAmcerized s SHbstantay theysame X-ray
poWet ditraétnFXRPB) pKirh a‘éFFi?giIré ym that provides an

I nverse second derivative spectrum for the spectral
F egi ofePresBUGNYaRion alsg ralaies te AcompAgRd Waich i & topotecan

ﬁkb%ﬁ)ﬁﬁ&dh@drld)é Heht%h?&% é!fﬁaré:dtél'%ﬂ b§ athras/ ;ide%ﬂBiffFH%tlon (XRPD)
further relates to a

RS AYIBE REAF P%Péﬂoaé@f éﬁ‘)ﬁd‘? ét("eze)c‘ﬁ ér%%ﬂér?éz))eN E;P 3(°26),9.0¢
aaqmnd) d@ﬁly@ﬁ I(‘V@e 8131 54 051 @tz@) Ff&é Bo(MBrzb) 8|Be10£ oum’ 29) 141+

0 896 53 ot 1o 200gnn0 S0 701, 161001 6 Toh2p 04 84280 203 ¢

gml(itze)arzgi 1@3? © 2’e)cnznt 8+ oTheJ ), ezaeatn& ol ny Wleahrs £b3q° 20), 256 ¢
rel at es Q arnaceutl C ositlions, coO ri se
D 28 ab S h RS AR 621 oA SR o 28l of Tl &

i nventhe Bresamnmeﬁsélétw&% B6mpélirf, ivRlcArd 1o@6tet:u:ﬁ t her

SRR S0 o Ryl Al deied Sl EP S 5 sectrum

fHa€prolides ah IWerid stdoh®lérivasivé e’ll;trnfrﬁ@ﬁ‘ﬁ\é sheétrd F&peH bMg
the topot eean nmpnohydr ochl orl ent a drate of this

i1 BQBEPT Eh 1908 R efhat r?é'bﬁtaﬁté%@éhec P§ QUfS? steps of

[a] f Phigiim@ntéh @ﬁhm&tw@mmmhu atichTistbptitecan
cont ai ni n top droch| ori

OB o ar s RS R Aelin G aTa SR FASHONY B e brylive sl state

ENJR QKBS IspEEtiliny aa\hrligapé:macat a7+ PRRONY UD€ 2l i1 dg4@ittdiem”,
t he agueous orgznlc sol vent n]xture to preC|p|ta e

A6RB B obn HPHE 2BP ot 836:H 2fFhoHyls S2H0riaRd 1507 £ 2em’!

pent amﬁﬁb@sentﬂﬁ\féﬂm&ﬁ als8hélates ko I@érh‘l%@éutl@ﬁl c&PxYposmons which
filtration, the topotecan m)no%/roc orid

BYRPRA% 0P éﬂpé’teﬂ@@ mAneB¥dTPChIPRAe RGNV (A ﬁfetp'sr"é‘fe&f'%% Tee

Borfipddititihs f tHid IRaénitiag f@rﬂf@? ebmmééhé&rfﬁérb%érmaceutlcally
adm ni sterlgfg to a subject in need thereof

afqeptabis, cArEerB UAEIUGNG ARLVAHSIHERER. %W&ﬁ%l‘e&bhl oride

pent atmyid firiieftieH reldfééStol dproBédsTBr préPEriny the potddarent i on
rel ates t of treatin can er whi ch conprises

MHPW%?‘%‘&?’HS ﬂeataﬁvgratﬁ fdhis inye Ry WhRESIR K¥e REpcess comprises the
@feb@ of:i [ﬁ}’ﬂfoﬁfmg ah athe@sr&rgémagﬁuéntwktufe%mmhg epotdtaa h
rtse tI pot ec drochl ori P p' Qz?rate
nBIPMdéoq @ﬁt lg]ﬁecryst llzmg e t potecan mono yd ochloride from and/or
slurrying the topotecan monohydrochloride with the aqueous organic solvent mixture to
precipitate and/or form the topotecan monohydrochloride pentahydrate product; and

[c] collecting, by filtration, the topotecan monohydrochloride pentahydrate.
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The present invention further provides the topotecan
nmonohydr ochl ori de pentahydrate of this invention for

W(DJ$(E)5A04’66t)s1erapy The present invention al so preeT/Us®04/037626

the use~of the topotecan nonohydrochloride

pent aliydprdsentihvenitio furthee rélatesitd @rﬁehﬁ:)dFUf eRafiry ahtePWhieh
medi canent for the treatnent o canf %?d t he use of

£ABPEES AMURRCHRM ) B sedtinhe hBtent ahgirctive amouptpfihe
tdﬁbleéttah @:brionydrbaﬂ@idaqwneéhyerat@t)f tausnwbnﬂament for o

amel igrating one or nore ops associ at e

M th dhR B ER anonEeiRs 17 e e aHTRES' Whish camprises
la@mHisteringy aibfert intiekl ftl%ié&g!"naéﬂe@f veaarh@.mbﬁﬁ @Harmaceutlcal
nonohydr ochl ori de pent ahydrate po hic f
aerﬁpeslﬁ'%wwﬁfap%{e?é%sgm @Pﬁt@gﬂgﬂg’a bydeo '%{lqewentahvdfate of this
ieRtidfied fromthe region O degrees 2- theta ( 2Q to

35 dereesZthetaéééT%) Fiﬁ)g_ re 2 is a FT-I KBr .
spect f DAPEFSERt VRSP B I@?BF'&:‘HPB‘FF%”‘B% yeordvoside
a@htﬁﬁyarstbldftﬁgrn%ntﬁnqwlﬁseanmerafsy i nverse second
derivative spectrum of the %c'o cm 1?&10 1500 cm 1

regi on h%prqsﬁ@t ipventipn @legProvidrsthe Yse 8fthe teRARAABC an

@gﬁﬁ%@ﬁ;ﬁg@ﬂ%ﬁh&%ﬁ%ﬁgﬁ@n% i{l% _?_l'@'pﬁrdcti@h &f a medicament
ot ecan . .

(a1 41 ot ol caacer AT i Use PR EPotarap BB hiRTpEieide

bertabgdatervf tHi€inRERBANG thefbféﬁérhﬁﬁh ofvvnelicamiehtfeameliorating one

start| as topotecan

n
Bt A ae RTEH s st odiEiEd MR ARG o1 or aducts, et c.

are prepared as described herein, and/or by the

BB BES G Hoa PR Qs <oun, L fog: i b ey

liter &tgurea1 islarSk- rd?éﬁdwver Blﬁrao'fnd?é}'ﬂ,075$opﬁt§déh0ﬁ@$ohv5ﬁoemoride

e R S o RS e LIS, O PS8 e
ﬂbﬁhftﬁé aégloh ci‘%egté&@@%&ﬂ@ 20pi3gddegreesblivetase 2d)e

hydr ochl or j de I t. S. Pat en .. 5,734,056 .
i) ot Bl piwaf LR M Sheciist ok aoBteCas moBaRestieTides
b&ﬁtbﬁidr?tacﬁo%?rﬂmeﬁﬁhﬁc?n) a 8; ocesstfor g_he
reparatiop. of such anal ogs or inter i S
Do aF UFReY i 3 intgTee Seeprdierikgvespeeifing sEe Bbf Sy o
dseetas gégtd;f\’ebfgtﬁgsfrflgr(rﬂﬁl@pﬁa[rulm gf aB ]topotecaln monohydrocL:JhIcgide
rano[ 3',4':6, 7].i ol i zi no- ui nol I nones . S.
B R Ergrovimaigie B & 405, 550 b o4l 520
5,700,939, 5,663,177, and 5,670,500 discl ose general
I_Q f.ar I_i nt hesi s of
@Eﬁ%ﬁﬁ@@ﬁ?ﬂ@ﬁ%@%i&@@ﬁ% r espondi ng

Topotecan (salts, hydrates, and/or solvates thereof) suitable for use in the

present invention, which include starting materials (i.e., such as topotecan
monohydrochloride), intermediates or products, etc. are prepared as described herein,
and/or by the application or adaptation of known methods, which may be methods
used heretofore or described in the literature.

U.S. Patent No. 5,004,758 discloses water soluble camptothecin analogs,
which includes topotecan (9-dimethylaminomethyl-10-hydroxycamptothecin),
preferably (S)-topotecan, most preferably as the hydrochloride salt. U.S. Patent No.
5,734,056 discloses water soluble camptothecin compound analogs (which include
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conmpound i nt ernedi ates, pharmaceutical conpositions,
and/ or net hods of maki ng and/or use of anal ogs. U. S

W(Paﬂﬂsmt%bk) 5,674,872 and U.S. Patent No. 5, 75BCEHUR2004/037626

=t scl ose-aethods for-+the treatnent of ovarian cancer

?dgﬂté}.gﬂy SPrbdesh HHAnE éﬁe‘éhféﬂﬂﬁ‘ of é&ﬁ%ﬁfob¥ ahdror W‘t’érﬁ%dlates useful
nprise admnistration of an effective anmount of

thefigiound of the water sol ubl e canptothecin anal og

classy Wa‘é&ht'r\lbcbq@gézb%ﬁﬁér%ﬂya&sclbée% mERbE for Neyking

5,633, 016 di scl oses conbi nati on chenot herapy rel ated

pwranpld’ 4i6e’ lpdolzinedih?-Blaniwelinpngs.a Ue?y Ratend Nosos85.983. 5,468,859,

(5'549 329t 5’?@(5 §§@"5)66%nf# 72aRY 9*6'76 '550 @I%@Fbgé B@ﬁérﬁlnprocesses for
onpound.” U.’'S. 'Pat ent No. 9 di sCl oses

_eayrpmgtnput@iﬁbsynms@wf éarnpﬁoﬂse@'rmaawpa?mlgr cefresponding

BBl |ﬂf%rrﬂ@(§f9@érkﬂ+é? B€kutigSiiBmpbbitdds, afidiePmd o'd% oﬁmaklng

I'n conbl nation W t m)t her apeuti ¢ agent

Aag/or wed efdwalogpot ecan), processes for making such

conpogy § i gifisnt No16 673 ®78fandUrs. Iséigfﬁ’tcﬁd t5' msfntzchléf..r@et?héthods for

the growth of tumbrs or cancerous cells, and/or

meetmﬁmemrpfan@r/asrcatnp@ram@qn %F3|Uam@?rc'ﬂﬁmﬁam¢ﬂ¢@we|y which

%&H ﬁs@?d?mﬂ@i?&ﬁaﬁdéf%mf@ﬁn@eamm of& EUrﬁ%&ﬁd of the water soluble

parti cul ar hydrates) thereof, exhi

saNpiethesin analogmassowbish inchisies tepataraer $+-SdRptent N 6,633,016
BREKERY fdhhiSimation dﬁ@&bﬂ%@ap@sreféfboﬂb ithe Gide &fa @an@pﬁ%@éﬁﬂ @nhi8g class

crystallize as nore than one distinct crystalline or
CRHPYYHIH (pAi topotagar) %E’ a platiyng geergipatian @%‘FFP%H 4k5S Patent No.
3‘@82%89@/&‘0%& ESRpERTE, @ﬁlcﬁc%WeNHaH?S Hn |hf%ﬂ“éFon-gamma-

wo different arrang errents or &‘aﬁléh orns of
e

tﬂﬁ*&ﬁ'ne Graserdic ancé@m le-18h in P@n%@tm vy mehenapeyic agent

(WHiss R |rﬂﬁﬁde9bﬂtﬁ80a‘?17’ ROt desop nﬂﬁfn'g%%h B¥mpbsticaMe use of
chem cal formul or composition but are as

SHGR FOTEROSITRNE KRuANBA Ehesarowth Mamas o CpReaAPYS GRS, and/or for

§FervHﬁt‘idH Svi/GHireaiRerliof E8HRP I rﬁ‘a?'ri?’\lfﬁai‘sal CO”DOUHdS Such
conmpounds may differ in packing eonetrica

ar r ang eriacaromontygeachiovide, cqqusphqa Sr(eaqﬂawl@r% bydraggs) thereof,
B%156iE BoIREbbhishi¢ eAé:&?rmeﬁ@én ﬂdﬁ&b’rstﬁb&'ﬁi tﬁé'artpbélf}ﬂbltph%ﬁ\ is

or characteristics vary each distinct hic
defingd agancabilivagf 2 WWW&FW&%@"%@%WP’% 8?%"0?'1@ %ﬂ'"c crystalline

W"Myﬂ%rﬂ% 'népem@@n?\' Polymdiph RFiRed 8§ ¥ Sbid cryStalRe phase of a

op ti cal el ectri cal prop erties vapor pressur
§t>raewnct\y'th atiieast twy 9'ﬁeweaharéarf9@m?@* ST PRNQsPRIE forms of that

QHR’P@&H%HE&’uI@ﬁM%%bM‘&HteShed from each other using
ifferent characterization or identification

t echn Pa[yg@rprpxbﬁorrgg gmyeqlv%mﬁqng L dgﬂr@g iy the same chemical

?d?ﬁlmasérdeor'c@ﬁl‘?obénflbrﬁ? Bt 8 ab ARAN G EFeniiB sb@ctUFe%’s &rgstalline
di stinguish 5different pol ynorphic forns. Such

STV OF B0 FfeTPELeMiGA SOMBSLTdc ygla coBagUnednaiter n
k)/aéﬂlﬁgf@ebrﬂetrlbélfdrl%rnggmgmtrééb‘éﬁmycrﬁétmne ibiicb& e, Accordingly,

neti c Resonance ( NVR ., such as Proto

thegrhemical R@@f@h%@@a§ prPP‘NNF@ or (haRRRLETIsHES YAy Méthieach distinct
BS@E’]B?&F\‘f@fofm Gvhich may include variations in solubility, melting point, density,

hardness, crystal shape, optical and electrical properties, vapor pressure, stability, etc.
Polymorphic forms of any given compound may be distinguished from each

other using different characterization or identification techniques. For example,

conventional organic chemistry identification techniques méy be used to distinguish
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NVR), P Nucl ear Magnetic Resonance ( P NVMR)), Electron
M croscopy, X-Ray Powder Diffraction (XRPD), Optical

W@rzgustoaims)gr aphy, Differential Scanni ng Cal ori PEI/U$2004/037626

(DSC) ;- Di-f ferential—Fhermal Analysis, Dilatonetry,

Eﬁ‘fﬁrenTB&yI‘ﬂQMﬁtc fbthdmm@Q%rtQéﬂﬂldﬂe‘s%y include, but are not
qu]nta ydrate of this invention is a specif

ed tor lnfrﬁéeqo%wsgﬁfe?w&@oww Magnetie Reaww\cgt(w&ﬁ (i.e., such

QQ Prdtéd ME?H&%I I@é’@oﬂﬁﬁé@a@ PNI\]IR)Af % NN&leé’r Madheb¥ HeQdance (*°C
y& ] i ndolizjnol 1

Ble@aeNtasoe:tm Beqqpan%@ ) x/ét%ﬁnmreecqmrx Ray
9b\%éﬁ§lmgcﬁﬁ PAEED hptidd cridtslio P@b‘ﬁ%"ﬂ?ﬂ‘f@ﬁeﬁﬁ&l'ﬂbannmg Calorimetry

nmonohydr ochl ori de Bgnt ahydrat e i S topotecan

(Rpeh jabFhefea m'tﬁw@'@t"@@i@ne‘b‘e readily
i sol atrgg no@%p@t&?h Wrﬁ@r{lméé/perﬁﬁﬂﬁpﬂétﬁf fAis! O|h\§é|‘1tlon is a
ease and saf et

I N minu actur e,
spealidl Grysjalie p@)ﬂn@mh'@rﬁorah@f%bﬁ% pemahydrate of dBot ecan

NainRRRRb) n%thﬁ]% Q%T-@b%ﬁﬂr& of Hlpvtéto[iwﬁré 7]%o!|z$no[1 2-

characteri zed %l)su bStantially t e Sa

plauinefine-8 dd(4Ha1H)diepe monphédfml%ﬂ 81dﬁn%ihylﬂgtgt9r@tml 10-
h?drSN%%%&ﬁﬁ’edlmmBﬁéﬁ?ﬂr&fhlo%dE 'B@Ft@h?dﬂgte?STﬁlQ oA ed

diffractoneter using copper Ka X-radiation.

WOF‘PhY%OQNﬂ]' Wepeptshydipte eanhe repdily iselated, anfdigplays wmfprralfv
rodURHilinE reﬁséﬁ%hclj sd¥ty P RaAEIRE G naRufattuRd! %P %be'llﬁS} Y isolation

e sanme as XRPD patternof Figure 1 i
am’fi@tfl@nce in peak posi tions of the XRPD patterns are

not JgBFBE nohfdré&Bloridk Bty ﬁﬂhls invention is

m)nohy e pentahyadrate |s urt
ehtrrpetetzad wbstpnaatlymwga aXREDhpaitern ag derieted okiguiechsThe

ﬂhfﬁ( 5& of %9%91 ds x&ea%d]m e{%g)o’f 8?&& gg s Qng%taln%d%th a
|ffgqgomQQr usingcopper B@X-radigtion. hwill e qugerstqgi By tt@sqsl@llegj in the
% ti%a?a XIQ:’(Li %Segn || ge?c%tsfgre]d tg)b% %Es%ﬂtl%y iﬁe 33{: 48he XRPD
patteyn obFigure Piyhe ch:ﬂergnceon pe@k pogitiorzmf ¢he &RED(pajzteg)ns are not

) 27.2 0.1 2 d 28.9 .1 2
‘ﬁ?’é@t"gﬂéj‘? E)rg 2(é)ZQ val ues) 01S thzeseageaks was obt gu ne?:l
f r om &he jaRPRCcpAMOBPhydsagierideqentahydiateris futhez chavactgrized by an

f t
R o B b R GHh & e TP el
SR 10t & 291, 100 50100, 106 5 @ 141 20, hArdT G120tE 1 £0.1
Praes ket 20i4 @56y &5%6 %QEzé)”Y?b%Q% 7RO 1817 I/ Rlol 268, 20.0 £ 0.1

|d state gctrum

f°e'@) 39Dt 0118(6Q9b|211 1li Od (180002t 81t A1 £5265i @gé 031 (°t29\)\4214l 8+0.1
ez%eé :13.*0C’|0(d Y 26/22sSE. 1S(k2dla;_)T§¢ 24 § K@zezféncff@é 1%”1 | (26). The

rse secon o’Ierl vative ectrumf
methrw 86 valat) ofithaseipeakpwes abtamdtf@nb@n KRB eatbrmxpyessed in

{ifis SRIBEAS angles and obtained with a diffractometer using copper Ka
X-radiation.

The topotecan monohydrochloride pentahydrate of this invention is also
characterized by substantially the same inverse second derivative solid state FT-IR
(KBr) spectrum for the spectral region of 1800 cm™ to 1500 cm™ as Figure 3. It will be
understood by those skilled in the art that an inverse second derivative FT-IR (KBr)

spectrum from 1800 to 1500 cm” will be considered to be substantially the same as

6
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6the FT-1IR (KBr) spectrumof Figure 3 if the
difference in peak positions of the FT-IR spectra are

woedosowiees t han 2 cnil. The topotecan nonohydr oetit/os20d€037626

pent ahydrate of this invention is further

Hear A (BT SsbimPof FRARE S ifdRé difidEdnks irbHéd |
(KBr) sp ecrﬁ%m havi ng pealls at 175n4 IZQ‘%:rlr(mdpf%ttBh§OﬁﬁéFR|R
§Pﬁcfralara0012“@rmtnan1@58“2 cm1, 1649 2 cm1, 1596 2
cm 1, The&fhotetah MohohfdEchiditie p?en@éﬁyaraté_ Bﬁhfs%\@nﬁ&ﬁ‘l’é further

nDnohydrochIorlde pent ahydrate of "this invention
RRaractgrizas kyra senond ﬁenvaéwg éo%ﬁtar@eFT-ﬁ %ﬁrbmrumﬂmng peaks at
WraRe bonDauhs + Dt Wao Ihecnatiess ¢3RN l16a850L LR ed

with the t opot ecan ;mnohédr ochl ofide pent ahydr at e ‘may

APt Bem n 1884 ARFE oRNANBUT T2 0wt % t 0 about 20 wt %

Speci fI'h@ ?AdoYecaE %%H?&B&ﬂ&fﬁ%ﬂ%gfa@ém this! s%ntnon may have a

pent a ydrate of hi s” i nventi on have a wat er

water epntentrapge aﬁyée@fromhwt aGO% WW/& tooakonba(17 ¥6wih. The water
%n{%ntmgoélé’tgmﬂﬁﬁ% R BRBYA ﬁﬁﬁgﬁﬁrbcﬁlﬁorﬂ@%ﬂf%%r%f@may also be in

pro uct of his invention can exist In

argrgenf abe\dtrﬁ SMtierie pbout 20873 Specifically, mtepotﬁmrecm es
ﬁ}%ﬁ@ﬁ&o%&ﬁoriﬂ‘etd%nfa'ﬂ%r‘éfé’éfttﬁlk ifvehfBd Mifhalesa \Al%?é?f&oﬁ’tfenttlh% range

trihydrate, tetrahydrate and pentahydrate of

ppraub 2R Mﬁewpe%@# Wt%de of this invention pr OVI des
subst &Ré tepotetah %n%ﬁﬁoé%r%e%n& gara?é pltoeaét AthidindertRn can

1). The topotecan m)noh%/droc or i ent ahydr at e
prigldn dhe %ﬁm'% erystglfega mhethey & hes 6nd RE3 Wé“%r’%?%'?ﬁ ggsociated with

{r%tér%iﬁ & (WFAY, @alh bltRe itiHyAFO M8 Ay dF i, eaﬁhdcp"e\:‘lfath%rate of the

lattice bound water nolecul'es therein (the tri é
gqpate@fn mﬂﬁ‘éhmfﬁﬁft'@@&rpfﬁ%ﬁ W?@FMP‘GW%%’%@W%’W ? 8@’@9 XRPD

Faﬁ@‘h' @b tHEf Pilbﬁfé )Rk @wo?éc,%ntm&@%emeﬁaé yﬁtyhya%@ ﬁroduct
| e channe wat er nol ecul es,; their renmoval fromt

pHthe ipeesenbinyelition has argrysiglinedattice stycurgyehichyiporapraigsithree
t:@stacramte %bbhd‘thér ﬁfolécn%srmérsm éfﬂe tASyPRBSH&d TRE tepdtédan

| raction and infrared s ectroscop

oD icRRtLerIde ReRENVIBIS: RIEEHS RAGANRINGHRPGHE Mo coordnatively
BSUHR fE 2hahnel WEtef noletus! Bdir Fémdvaefrbiithy Btk 9o ?Jrﬁ\ttﬁe

then permtted to absorb additional water nolecul es
("@‘Y@"a staterHaes pphaftqct §he qr!tSt%W"!“lY of Hl@é“ﬁtﬁ”?'vﬁ? reeRsiyFRd by X-ray

PEwEsr difth&fon! 8 inffartd QpédﬁBQécﬁﬁQéchmﬂ@By ﬂ'rtl%‘wpefécgﬁ
pent ahydrate product is inconpletel ried, analy

RO YlipeHIaT e peRIany rate ot io (3 Gkt garatesStle, e permitted

V@é&brm&cﬁrﬁbﬁ&atem\dﬁ\éﬁl@s @§., ?rBﬁrS’rﬁxm& Efrﬁ‘ﬁ Wil {a|ke *&E two channel
stal | attice bound water nol ecul es,

Alecyase if the tepotacas monehydAshlerids RQWFV%P@F’U%"F I
h@oﬁlbfefe?ﬁﬁné’@taﬁélyﬂp hiy Wdiaté BRI HE Fredidt Eoﬁiﬂl’hg Atcte fan five

t he cr¥st al, but otherwi se not affectin

watps malaculgs: favevenaf thepe ties wilhemensiat %Eﬁﬁ bevRgwater
RIoRZURE) two WIE bé RSHRE WAt RHMRLRE 08k Sy stRiitRhadmabr Will be

this invention is described as a pentahydrate because,
surface water molecules (bound to the surface of the crystal, but otherwise not
affecting the crystallinity of the topotecan monohydrochloride product). The topotecan
monohydrochloride product of this invention is described as a pentahydrate because,
in environments of about 40 to about 90% relative humidity, this product will equilibrate

to contain 5 water molecules.
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in environnments of about 40 to about 90% rel ative
hum dity, this product will equilibrate to contain 5

Wmatmsmmm:t ecul es. This invention al so rel ates tPCHUS2004/037626

process for preparing the topotecan nonohydrochl ori de

pent ahryEhiiedtion aeaeélateé td leﬁodeﬁé/fbﬁfr ring MR t8pétB&an
process conprlses t he st ormng an aqueous

BB oG Re AP E! HIshGari0r Wbt the prboess

BOMPIEdItRE Bleps ofle; [b] recrystallizing the topotecan
rmnohi/acilrochl oride from and/ or si urr% g t he topotecan

monoh{Al FEEINGRN 3B eRHE Rreanic solygabuatys gantakingtrpetgean

ForbHydRodtorRieeci pi tate and/or form't he topot ecan
nmonohydr ochl ori de pent ahydrate product; and

col | etRlTeryystalizing thederqtesan rpq;,r@hygrﬁghlge%from a[nd}or slurrying the
Fﬂb%ﬂﬁ!ﬁ rn%'&hﬂirb&ﬂori&ﬂklﬁ‘hﬂ‘\@ raQliBouRr SPgalsid solﬁéhttnﬂ?tk% to precipitate

ani ¢ solvents for use in the processes of

gefermithe ORetesan F’@"PW%@S lP@“@lh&fﬁFecprQS!‘Qﬁeﬁ‘ﬂd
m xt UL FeolleRfhg/ B9 flltﬁl‘ﬂbn Qﬁ@tdﬁﬁtechh mdn%ﬁydrechlé‘r‘?d%t ;%h?ahydrate
t et rahydrof uran, nethanol, ethanol, n-propano
PEEElopancl , di met hyl sul f OXi de, and
N. N- dsﬂﬁéﬂ‘é/bfgﬁhmv@ﬁts f@f"‘@:.erlh lﬂe%r@éeés@? bEPk- prégelﬂ?fnventlon to

sol vents that may be useful in process of this
foriveanuesys praanig é@'V@'ﬁtH?'PdUé%se'f‘%ltJ@e b&&éﬁed]ﬂt i"ﬂ‘it?‘étoaﬁ@letone

(il RORAES, Fanch ol HiprbAures, i60BRIRALL, BIRH:Afsulforide, and

m xt ures mnt one or nDre t he above- note organi c
Ag\-gimetaylfoppamide, arg Wtweéfhﬂrecsfo Othaitselvenis|thatanay be useful in

BeS3r0dss of i ADYHCRTINKIGHE ethfl GeBRED B@&Bhltﬂlé’fﬁﬁﬁ dichloromethane,

particularly, acetone and tetrahydrofuran
anpd{oemixtireyp theread andlpr mivduras With @se oF Gwre ef the abeyer-noted organic

BORFEME. ePéﬁch\er SR ﬁls\%ﬁlsm?crﬁdeta{%ion@alétrgﬁn%ﬁjfén Qhd A0

aqueous m nera tion ant ageoUus
RppanelsmerepRatticularty, eegiengwmnd tgirahysbefgranses an aqueous

aci d 40f e ipeiAs b ALReETBREREEBvent iAaife Rk fqueous
éeiverd dhal Mdel be watkeersdamaqueeus oiinieral@cist saditions Aglvaageously, the
Qgﬁ@o%g c sdl_'\%'nt fvhﬁ%ﬁeec% ? E@g éﬁ E&Ue'ogg nﬂﬁ&gfsac‘c?cf%lut on. Inone

entl € aqueous organic Sso
smlbgdlmnt Mexmmeealraaryl sotutipn issan aquepws hydrodilorgacid gelutian

ga@u\éﬁﬁ‘é Hgfi1 h oeiﬂQH@?Hg s?f&hﬁl%to d)é‘N%ﬁDé‘&dsoHér’/ v) from

€ aqueous sol vent
is pr Eorethamwsialhmqlge@wemeﬁedqﬁtlﬂa@ irastep [kt the aqugous organic

Q5lﬁver53m|§n rRGe nfieW cmiﬁ%%t &td(’é/ éfvz]n g%aﬁ EQ@ ﬁt and. an aqueous

nt to agueous 'so or ther r Sta |zat
p@lmgsa ratio (fhivbfwraka@gut 1.59:te abeutab Mhezem theFanueph%solvent is

E e‘l’éré%lg% ﬁﬂhe&%ﬁﬁﬁﬁrdl d&8sbiutisd A’bre?ér?B‘e[rQLge AP tHRAURE Hiv) of

ani vent ution m xture use
alfg@n@rmlvtehtin@aumm\@nbffomhe renrystalizatiom peacessis fnenp about

1.5:1 to about 2:1.

For the slurrying processes identified in step [b], an aqueous organic solvent
solution mixture useful in an aforementioned process of the present invention may
have an organic solvent to aqueous solvent ratio (v/v) from about 2:1 to abodt 81. A
preferable organic solvent to aqueous solvent ratio, for the slurrying process, is about
8:1.
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have an organi c sol vent to aqueous solvent ratio (v/v)
fromabout 2:1 to about 8:1 . A preferable organic

Wemos/auﬁmso aqueous solvent ratio, for the sl urPeCyURL04/037626

pr ocess - s -about =81 The aqueous organi ¢ sol vent
sol ut irQd aflietud 'ofgdnic éb?\?éi'mt h&uﬁd?ﬁn&f&éfﬁ?se@fm t ocess of this
i nvention such that th e ag. ani ¢ solvent s uti
imventianesuch that they 37 1organia @I\@pt § uttqmatxwﬁfvolume/mllhhterS) to
[&?@&Xﬁ%%ﬁrb&ﬁor‘d&ﬁ%@%ﬂ@(a%ﬂatb% erm'a"boﬁ Py 9%411131 A

to about referabl e range usefu
p@cf,eryb,leaangezl@@fttbfprm‘%)@g@ta“gaw larqceﬁﬁr'gama@ @rgaméﬁplvent

t

§ab d@ggu%pﬁowng%&pmh&gﬁ{o%édté&an rﬁaﬁahymchrfan&é wgrams)

/grans) ratio rom a
namloe}f iromcab@bbm 6430 _abowfdr3e1 prase ére&maply 1211 A Areferable range

BE&LIG6ARG %lu"r@mgja ?b‘e%éh’é otrélﬁuéédﬁénl( sOEtioH ABGRE | S

an ag. organtc solvent so utiron mxture

(wmm#@;"ﬂftqr:s)n tpiterategantroonabyerosliaridetyyeighyarasesiiratiq efdrom about
(7"1’%&:%6&91&%%@?%@:59& ifem about 7:1 to about 12:1,

nor e Ereferab he topotecan nnnohydrochlorlde
pent afleliopetecpn awnehydieshleridedentahydreteprodletima hedriacpafter

gl?r o@QMo{/@ Rinfihihg RE&S d?fthé r'é@g%%‘ﬂfz)ﬁﬁérﬁédweﬁé Ry  drying

vents. ryin process s be conducted in
RERASE shonlait ik ugtedl it a mapeet th@t daesact restyee theapater/topotecan

%%B‘He@r?% s tifarl B&1 WhRM FrdRpotRbRHG): B is [tRPOT ecan

t he wat er/topot ecan stoichiometry of the
WQW!%ma%WW@wféh¢ topoisean Bepabyatrechiprisigurentahydrate
F%ﬁ&t |§aﬁ9£st%&r\/la1teﬂp}not BB%@&?HCH%ené%We ki t’o?iote@:i‘ﬁ9

opot ecan nonohydrochl ori de pent ahydrate produc
ﬁhth'd? HP@“WM@’@%P’QF’U@ I‘?P?'HQQ\)%’HW 6f9°§§§)9fl this ipyention
Bfouit h&tbeddrieB ot prods@res Of leb & Hantdbalt APQH! HG Or AitekBefdtures

at tenperatures greater than about 37C. n one
grepta thadabogt 31%e process of this invention, the

t opot pCsHe mé’ﬁt% Me%rbgé‘ssﬂﬁ mlﬁwgﬁt%eth%ftoﬁélééan

I nvention may repared by first dissolving

ﬂ\?ﬂ@'ﬁ@é%ﬁh"%ﬁm yermteorfithis nvantionreay be pe&m&ﬂm first dissolving

RpBRiRhs nﬁ%Hﬁr‘écrﬁ&ldétlh @"heBic¥td4lBoud brdamiB 86vEmtSolution mixture.
enbodi nent of this invention, the heated aqueous

M@,aﬁﬁcélcwhpéme@ of this igrention: the Septed 2qupays Argané solvent solution
ABRIR N a AU A actiond 4Rg @%W 4R HytfochBliclatlg AbdtOa

a tenperature of about and the ratio of the vol une

tempgsatuie Rt apgu'[éﬁﬁ.l@@lﬁ‘g t'PS/Eﬁ“e @ﬁthGMOBJ"éR:Pfque?n&B% gaueous
@dfééh%rlc‘ a@ﬁ'} is QBOGEST Y @Fﬁ'téllizéﬁ&d/@&ry‘%fallfzaﬁoﬂ é’ﬁlﬁé fpdtecan

nonohydr och] ori de pentahydrate fromthe heated
%PB'@Md&Fhﬁi@e @@“‘@E‘Mﬁﬁ’pﬂ ff‘%méh? heptechenlitiog reaebes agaempshed by

Eédhhﬁiﬂé’%lﬁt'%ﬁ ﬁu%‘th ‘iHé"l@Sﬁlﬁﬁé bé%?y%&ehnzés@oﬁo@é&hmhydrochlonde
nonohydr ochl ori de pent ahydrate "‘product and dryi ng

AWawdaaje@L&quyt artqm'@lo Adna\tmmysthwom raremdv%be
BdhdueRYinyLobhify ths%s@d&w&éc@ﬁaﬁbﬁmp@rﬁuﬁibm&&um@wth stirring.

solutionwith stirrin The cool i n rate shou

Gemeraling yatg shpyid eﬁeerﬁ&g%mdhe RGBT equﬂwm'e ta@ewt 1°C/min.
e §6é&iﬁc embodiment, the cooling rate is about 0.25°C/min. In the crystallization
(recrystallization) process, the solution/mixture may be cooled to a temperature of
about room temperature to about 0°C. After filtering the topotecan monohydrochloride
pentahydrate product from the recrystallization solvent, the collected/filtered product

may be dried to remove any remaining traces of the crystallization/recrystallization

9
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n a specific enbodi ment, the cooling rate is about
0.25C mn. n the crystallization (recrystallization)

W(prz«nsmsfﬁsos the solution/m xture nmay be cool ed tBCEHUS2004/037626

tenperature of about roomtenperature to about OC.

éélt/@rﬁtsf Ek&rfples 8f ﬂéé@ultd%ﬂﬁﬁ @&ﬂﬁhoﬁ@ n@md@rd?f«h@ af 26185°C at 165-300

pent ahydr at e product he rec %Sta i_.zation

§B‘P vigrfer up ‘F?e14é!ﬂYF @6f°é8)31‘312|°‘t7 & EeP-gPQ B Hafen>A9chayrs. avith a

hRrogeRBegdany remai ni ng traces of the
cryst aI lizati on/recrgst al li zationsol v qints mpl es of

usef ulThigriveRtor isiga fitssied iR Phameacsktic soraPoszmnzes:ompaﬁmg the

te2@h nMBRohigdrb&flonite petakddeRy 8f tals ih@ntids- Phe Ebrﬂbosmons of this
0- 200 nmm for >24 hours, V\nthanltrogenb

ed.
mpathrwamn CRPrie Qe 8r FPreRhasMasetish bvraf&eetapke&arﬂers If

gesiRRStHel &ﬁﬁn&@ﬂ&él%b%o&f'@\st&mé ﬁﬁ/éﬁtlon may further com rlse other
monohydr ochl ori de pent ah é‘;ﬂrjate of this invention.

aBiSRgTERRIS. JherRRENIGReAl FOTPPSIANY ERRFEReNS AvaRtoTmay

BRbEndAitRY dTRESHY rleG@ht’é a6 895RBlIgers 8érfti'oﬁnﬁéntsf pra&&ateAs,
t he pharmaceuti cal conpositions of this invention ma

fubricsnds, %’éﬁ?ﬂq"lgeastﬁnﬁei"'sﬁ%%'qy\ﬂ@q'f@? aed thetlike, prayded that the

BB@MW&@ Rigrddidtts 86 ABOHvEiaittrirRénthiNgelt @@ﬁﬁtthérayéimc'a‘éﬂon of the
al so i ncl ude ot her ingredients such

§ts FerpResitionsintThe fermeraf e M@é?%'??'\ﬁ‘é@poﬁuwﬁ efthe gresent

Wéﬁlﬁﬂﬂhé]%@&&f&% sold foFRgi.4. Ytaméd.:l thgdutes2 pEWlI8, dtkk 8 a liquid
rovi ded that the additional ingredients do not have a

By (j- fre FHSRENEIP RS OF CBISIORS. ?tﬁéM’é‘B@H fhe taeateean rpnqhydrochloride

béﬁhﬁiﬂra@%@%éﬁt' iR fe phERfadtiod cefpbbifio® MatheBaRtHlIIne 3brm
onpositions of the present invention include either a

deined heginalzavee In Sengspletne Pharpaceutical compeRiiians ofthe regent

thvehtio dfe pREpErdd uding ccﬁ‘l’&éﬁlﬁﬁél S0 Rnovd matasaRkl MaXecHiiduel, which
wherei n the topotecan monohydrochl oride pentahydrate

may inchden puf 31e NREinieg thaeidng. Riendingapebietl k%nqu]p@rﬁ@ntage of

ﬂfe)’t%béllebémﬁoﬁ&{yﬂ}&ﬁfdnﬂéQeﬁl@hﬁirﬁ@h@bﬁamﬂacﬁm 8émpdsitPns of the
phar maceut i cal nposi tions of the present invention

RreseptiByRtiay Mayi h@g'aeeﬁ%wpwaﬁ & degw@d RIMGURH AfRetde; compound in

30¢h thepBLkHAM usefll ohpdBitiohs) %héﬂjﬂhat bgb.tayl@day&tgelw.mé §8tained.
to mxin bl'endi ng and the l'ik The percenta

f
t he ta @,?qp@ ammrggﬂpr&q Q@tqj’gﬁ[aéq;@@q/gq@e arn?aceutlcal

E&ﬂb@@ﬁ‘cﬁiétdf ﬂ@ pr@@ém ﬂ%ﬁﬂ.&nﬁapbe UBEURR @%8fMerit MedYds Providing
éB‘l'yrrS'&l vari ed provi de desired anpbunt of active

[RadioR a%“l@?PR"P%‘Pé‘ﬁ%‘GWi €8T BXAMRIRAIOUDHRMSETS: treatable using
HeBpdtBadn ﬁoﬁéﬂyﬁﬂi&h%rﬂé’ﬁéﬂﬁhyﬂrbﬂe R/ PhainiReutica SOmposmons of

t opot ecan nonohydr ochl ori de pent ahydrate and/ or the
H’h%ﬂfﬁﬂ%“é iRveetign 'E@H%§?'P|t5’ﬁ§f ‘dPe% ﬂé MhishigReY ingldeit hubAre not

Mied® danhnkander ioréad BBRder "éﬂdbﬁn@fna%éhﬁeﬂ'éélphageal cancer, small
anti-viral apd/or anti-neoplastic activity.

and apn-emall g¢l lyog canges. é%eév'?af' E3NCEHI Cé"%%?tﬁ'gca!‘ﬁ"‘e’ f‘%ﬁb’ gplastgmas,
gﬁmﬁmm ﬂ@hk@rérdﬁ\&eémlahurdéﬂysesamd/ WhichadyTReIass | S@tlare not

osi tions t he present |nvent|on i nclude so
i tqrpbeé%dyeplaéﬂc SYRHITEhe. iyl myalogaaous [Rukeria, prpnic

Hy@]oh%o&ﬁlc%h@aﬁdifﬁﬁﬁke) |hrn€é%§rhal§a§1ﬁﬂras HRifpEet ri al
cancer esoPe ageal cancer, small non smal | cell

g ABR ROeCaRmAnORyarpeiivide pe PestatEs and/ptphasmaceutical
BEMp&dMichS Lo ERSpresent invention have both a human and a veterinary utility. If a

veterinary use is intended, the topotecan monohydrochloride pentahydrate and/or

pharmaceutical compositions of the present invention may be formulated with a carrier
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glioma and the like) and non-solid tunor types (i.e
which may include , but are not limted to

wog@sodsepl asti c syndrome, acute nyel ogenous | BOREA1084/037626

chroni c nyel ononocytic | eukema and the like) in

TRty e SShidui, @SsﬁrummyTﬁeefotrﬁmateeq@a solid, non-degradable or
har maceut i cal

R FERURE 5B BELRS) CodReS BT Bt e oee descrved

héhfé&ﬂ nitythederNSIbRId tBPFeparé tdrhpositidns aceestasle BRaNapisRe fo
i nt ended, the t opot ecan nonohydrochl ori de pentahydrate

X%V'Wwﬁﬁ%r maceuti cal conpositions of the present

| nvent\bwdmgw 1B ihIntioh Adigtds Y & hmefuwmflrtﬂearn @éd&et wHRh
ornu

be a_li or. spra

g%m@%%@m%f&%@& %utuﬁct Hb@évegorgﬁreef e qﬂw aF‘HE%‘r‘tf thsn
tdboté%ﬁn Hﬁmﬁydrgﬁl&ﬁe%nt‘aﬂyﬂia@é &f thféliﬁ\fén%n t RIS thvention also
descri b H rein n(% ng yed %ﬁzare

E%ﬁﬁ%@ ? é"@ﬁi‘ Fancerw 8'315?’58‘7'%9? IVSIeERg 1R §“ble°t in

HE&Y theesoP biflefiedtive ahfduft ¢ﬂ§/ﬁ‘f§rm66elft@élaioﬂ’$po%moﬂwm%mpnses an
of treatin ncer, which 'é\f? es adm n| steri

Sliestive Amoint-of e {oRBIeSER Mg s PeRisM et oftis ivention
t opot ?’ﬁi@ﬁh\lé_lﬂ_ﬂQhM% el o td ﬁﬁ}dﬂﬁﬁtﬁ{ﬂtﬁ?\bdﬁftd@ﬁte&&?ﬁ 4 of
| nve on. INnts |onaso elates 10 a netnoad o
rRba RSB senla SR e R ineatich o e mace ga
eﬂhpmﬁon c{bnﬁﬁ@d\g&ﬁ@ﬁﬁﬁf a8a pafl‘awﬁ fo\LeneligEete bn®br More of the
arnaceu 0S i on [],S€

PR RBRR oS adiBen SR RaN s W CB R BI SRR ogt sihiect in need
meréc;ilan @faétﬁle(a‘rrt]%dnt ef tpéméo@ﬁ midrioBydrovisibiideopertaifdrate of this
e es 0 usi n

i g Ao RSyt Ko Pas 0T ORI 6 SATeo The amelioration
aﬂsymmoms abwclmwnh Caricef earp.&qdrbveathe QQaRY bflife g)rtpfbﬁenr:s with
sSane as a iative t |l orate one 0O nore o t he
2er FrcuBRy il afSen SOMRASH Saliesr SHmBloR NSt be Tmproved
byl treatrRinewitin o potecan m&mpﬁynrodzmorrd%qsén’td?@dmé amdior pharmaceutical
effective anpunt of the .tolgat ﬁwi ?gXt chl .or'{??le
FYRPAHHAGS SLEPEPING H1eSaAME, IDRUAS PUL ALR Bt I RERFIP
heomai, thr@rmrwnhzdang attivity sa&euse'a’t@smlcl syﬁ@;an(ecg for lung

asso te W t canc can | ove the

RRT A Rer e Rhestpa. Bebohaf R S0 vt BenelRl VS ot cut ar
| ung zramupbtechmbaﬁdroéhmmmntwmwam/wwrreemh

TO e treat nent Wi t ot.ecan no e

A, SR P AN st 0T Saee GORBBREPb e any o the

ammrdescmgad theatrhante or Dsdsistanayobéd ugddtineoinblnatibn @ilh biher active
al . n omi . a terference. w

Beeiont fourlies udbeiPupuen et RveRLStRL - Reonfpstic gagres
whith drrcludéyblm a&ﬁnotmhﬂsd tqomdﬁtaxbleﬂmfdtaoeél loatvdbicin, ara-c
DA dit SRBh R dp TR R @hfenpompounds
smmtmlé‘.plam\sanm;arﬁmlaimm\dltargsteﬂgincﬂogig theragduede approdcies, which
BBt bt 5 LR B S0 RB o FRL PRIt 35 B s, ane
erbitux.

The term "effective amount” means that amount of the topotecan
monohydrochloride pentahydrate and/or a pharmaceutical composition containing the
same, that upon administration to a mammal (such as a human being), in need

thereof, provides a clinically desirable result in the treatment of various diseases, i.e.,

11



10

15

20

25

30

35

treatnment nodalities such as radiation therapy,
conventional anti-neoplastic agents, which include but

W(arz(msmtntm*l mted to paclitaxel, docetaxel, doxPCTIDRZN#HP37626

ara-c (cytarabine),5-fl uorouraml et oposi de and

SnAPROVRNIPrélhted @Ra/oF cavder ai@eswmw nghe, Iatﬁéﬂ@hwﬂ&h may include
ci splatin and car bo'ﬁl at i tar et. eggb' ol

?H‘éﬂﬁ%‘é‘éﬁ“icéfe%‘b‘?%a‘ﬁ ghinc ?% uf ﬂ%ﬂ ?rtt”’é\"Péc?i'cﬂthh

inniditiord rdniissiérg foutd, @Héhor@fld)f@bﬂ @h{ptorh@m&) m b
borte2|mb el acrldar and er bi tux.

v ef f oWl B apRrefipted ipatibe apual PrefalRd Cawr3€ ﬂ&th@@@atv@tw

BREREME (D b OliaddeRRaRticaly ctrrﬁuh%na:m df mé tEpdREGHNTRERIMyHioshloride

conmposition_containing the sa

aamehydsate peingrtiiged, ”i?a’ﬁﬁﬁ? °f(%°h“3,‘ﬂ'5té§t'°&‘ ﬂ&%ﬁﬁ PBRicHIgH host eing

nesdd! ARlopamal tReRIpY @B6rsa férd gildrnddtYof S@ﬁ.troabln@aff&saacbnamed by
in the treatnment of various di seas

{nosaiskijed Bithe ad using/cORveniABa) coMe o Histary degeriinafign tests in view

bﬁﬁhberifomatwhlsehomréum Bhdfe detidsuRRUIILES! P&teht IGaY. B0k, 758,
not limted to, tunor cell growth

ﬁrﬁ?ﬁ@f’i Q,ﬁ74 ﬁ@n%‘gl%ﬁs%@r e, amelioration of synptons,

et c.) it vl Bé hbpr@@ia%ﬂﬂhﬁ%@b&daltd?éfbrré@ Go@éﬁed@f tl'férdbf'rﬁi’ohﬁ@ used
course of therap accor al i

N N
ribe samppelaTs TP ANPS: PaTeAUT Sk egtedt enton wil Aty

aemamg fOHhB | particdrRir BeMpbadIicH fainsul et Nele Widdel a@dm.mmtlon and the
adm ni strati on and thCeHﬁpartl cul ar

PR EY RSB et 200 LS (YRS o350. Sic,, Wateough ogjmal
a6stYek feMPspBRlfic %tl’%ﬁfgﬁal &dridRidn hxya prﬂi‘éalaﬁ [satidne ehaly l%sbé?&med by

rt u v onal urse. o eter natio

&7 PIRTAROSHIDR the Bt SHER s 1t I UL arf i eGP St sing
E&Weﬁh&@l aﬁwg%Sde‘témﬁha‘ﬁon Eé’ﬁt@lﬁtwd\béf th® eQ@éhrﬁ&ﬁal data. In

, 016, 674, 872, 756, 512.

amﬂr cgith tf“ﬁ Bfes?ﬂté"‘éf‘rﬂt'a"a»l Copengnts of e%‘&!%%{baé%‘aﬁ?“t't‘ﬂ'e

( @rﬁp@simt talﬁeséf tlédﬂoﬁ bﬁh@@tmm bh?ﬁﬁm@fécbﬁmhbeéiﬁlcﬂfy acceptable
rea nt_o resen nventi on va acc

BRTBrahIare ot SPBarh ARG e rAs hef St At RS top o

agmindtatiemt i on and t he partl cul ar si te such as host

and tunor type heing treated, etc, Moreoyer
(o5 agaoie; SRbadRentor s RvRBIa Gipoieb EIsR oF fedopotecan

Wnbhﬁdﬂb@ﬂormtpeﬂ%yﬂme SRS rﬁv@hf&ﬂto@eéaﬁ@%ﬁa Wide vanety of
ordi nary skill he art, such as in the anti -

tppolgean- Cﬁ@tam'whaéma?%'ca'&erwas'zi%ﬁ'ﬁrqua}gaffo '86%’5@:4‘ e tablets,

dapNeE padars .ﬂcﬁﬁﬁr@ |y<sbhw.zeMVp@wdérbeete>; @erqm@f&mk idatsdlutions,
n accordance with t present invention onent s of

S4FENPABST: r?é@ﬁlh’!ﬁ'%i ef@dnﬁﬁ%‘?’?i”@‘b{ A RtPCSE? @fneowegqray%of such

ﬁHéﬁ"eréle@udéI"@orﬁ;Sos"%h@ cBﬁh ﬁé‘@%ct% | conbentRharsH Ritwh materials and
carriers therefore depend _upon the treatnent

tgoheigres Wikl ey |nﬁ®sﬁdw af%ranténwd i miNingtHepdinghand the like, of
méqbb&[ac&im%ﬁv%mchﬁind& Béﬁtghwst@tdf His invetidneitreshe ore

t he use of the topotecan
pharmaceutically acceptable carriers.

The topotecan monohydrochloride pentahydrate, pharmaceutical compositions
of the present invention and/or the topotecan-containing compositions may be
administered by intravenous and intramuscular injection, parenterally, topically, orally,
or by inhalation. The topotecan monohydrochloride pentahydrate, pharmaceutical

compositions of the present invention and/or the topotecan-containing compositions

12



10

15

20

25

30

35

nonohydr ochl ori de pentahydrate of this invention to
prepare of a wi de variety of topotecan-containing

w@ba@smeetit i cal conpositions, including solid POT/NE2004/037626

(i.e., tablets, capsules, powders including

e RiNd heZ BSmiRRYEd v injBktabls darsa+éscw dlsSANtFR o Supension of these
soluti ons, Sus ensi ons, or enul sions,. etc.

matesialn G Rhysialogicalieaacepiabla iuept wikeng PTgROTstPhareareutically

RBP4 tied! conpositions conprises using
conventional art known materials and techni ques, which

may i RYitakie phaymacgwticaliy, acqeptablecerriiers. ipsluding adisvants dilyents,
3Rdpiths, édrfé%tan%far{ohﬁeil%)%ﬁt%ﬁﬁld?ém%h)bgé PegHaPhbeRutical

pent ah%qmat e of this invention with one nore
cerapesilianstaf &ha prosent invgntigy isclude thoge knowm in the pharsragsutical

FRRRRKIARE NEQTdxEmpRe Btréf’éyéi'k@t&uséﬁﬁ]aﬁé@ﬁ&é‘?ﬁa‘}ge found in
conpositions of the present invention and/or the

wethl;ﬂ@wraﬁh%rmﬂcavtmah@ﬂealﬁtyo%mn"a?@ W%Saﬂwh @isﬁe@r'won s

b)ﬁainﬁﬂdeﬂﬂ@d‘SHén@éBj(Md&R PRl @6 EQd;tSﬁtF’A)n Suitable carriers
parenterally, §I cally, orally, i nhal ation. The

t@b@pe@g@r%%ﬁy dde p,’qea(e, lggldﬁéﬂcgw(waé@reand oils, with or without the

BA&tisREee S irfRlant ngﬁéthéroﬁ%rrﬁEcéﬁ@al@rﬁﬁ%sbﬁ§ﬁﬁﬁy &eptable
and/ or  the_ topotecan-containing conpositions I2na

ay. .
SRRIErsh BICiRgAdivaPSdeXTiPigHs e(:%talb'!'%era@é&g@sge&?ra' liquid carriers,

ghsicQbty A9 s inFHERSHIE sOINticHS, A9 IRt BUE &b hot Kinifed to, water,
physi ol ogi cal |y acceptable diluéent with one or

SRienaaaRUs deKtioszaegealaCe gas saldios, PRImassitically acceptable
@g@élmmab%pyle%%%&bﬁ&" polyediyldn@rglycol, BaH Wk Kk&. Suitable oils for

uvant s l'uent s,” exci pients, surfactants and t he

HP& B the priseRnandan ey 1nalile, Rutraehliaiad epetroleum, amimal,
CEFRIE bilD 88 o oftSYRthBLIE SR (€. @Vﬁéﬁdu@ Bil, SdgbetHEoif Rpf8genated

known in_the pharmaceutical fornulary arts. For
¥easiphle oil gr mirtessl Off cand the (it Jhe IPHP%‘F?%PEC%WB%S'?QS‘@%PY

bptioMally cdriiana REsEURREYS prRIbntitRE gt&mﬁ i ﬁqmrba{.grﬁglunder
text books, such as Rem ngton's rmaceut i cal

Sﬂ'r&%é%ncbtmé@fﬁ?ﬁqeﬁﬂdﬁ{j‘e@ Easton, PA). Suitable

carri graiguitcdarie is Gsdd, ﬂfe%fﬁ%aéénﬁbél%@nip@snﬁér?&éﬂ e in the form of
liquids, such as water and oils th or without the

an GF‘H'SM‘ geft gelatip F%l“k?nFteﬂﬁdWSFtéB'Fﬁé'Fp?ﬂW@@M'P%Hi! ny

arpulRr viaP bPedraLibdusARERISBBEMsigar riers, including
adj uvants, excipients or stabilizers, etc. n gener al ,

li qui 8 %SFP%PEar'T}?gPWC@MQ.{?FP%S'tgg is,indhe fosmy qfjasofulipn or
§@§¢éh*s|6ﬁ%whlﬁﬁiha'y%d)&eend@bﬁulétéé) BRAmMple§of Ssprégtiaterat er,

sali ne, gueous dextrose and rel ated su ar sol uti on,

sh%fme@mai calriers infdudepfos saueqys,ysiears. wa fagnﬁﬂf%%ﬂ%ﬁe
gysu@ﬁé éifarien |ghrRehl | ResyIdHeYAol, vegetableails (diRn aSléllnt'@M @orn oil,

|s for use in the present |nvention i ncl ude, bu
S?tgmﬁﬁ?d Pi. PepRY O('IOS‘?éfWe(ﬂ' elivAroggnatad vegﬂ_@é@ oifhy llguih pagaffins,

gfycéHyl BoRdstéaraleh@ixt e tHedd ol ah@ niixturcReRETESF VAtH wate e Ydreaiid
dro enat ed ven%‘et able oil or mneral oil, and

rRems \astoserfrirasplas. Aicwat: % 9aih 39rT PR, Aggcia magnesium
Qﬁbfaﬁ@ tdaricGRr Rédllnfhnﬁrn%ﬁﬁtvlahhd/fbrb@rd%bleéygté‘i'nst he
wt h_of m croorgani sns unde
lchlorodlfluoromethane hlorotnfluoroethane and compressed carbon dioxide.
The pharmaceutical compositions that may be prepared using the topotecan
monohydrochloride pentahydrate of the present invention that are suitable for

injectable use, may include, but are not limited to, sterile aqueous solutions or
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ordi nary conditions of storage and use. f a liquid
carrier is used, the pharnaceutical conposition can be

wo pooshesshor m of an emul si on, soft gel atin capsBCEUS2004/037626

sterile injectable suspension or solution in an anmpul e

Gfspty.ﬂsﬁ‘:'ns @hd Qf%'ﬂl%&%&é?s for Gk‘t’eﬁm’é#b’?ié@ﬁ‘ss t>|‘v:7>'ilaraft|on'1 (r@@éﬁsﬁlﬁﬂon) as

phar maceut | cal conposition is in t
steriletinigptable @%‘B%Qr dspersipnTanchihe I'h? SEh% BharmaceUt|Ca|

e&aaes%r@toms .neéﬁrmhﬁaucfa‘st@fms URPEIsRING JRBAY @%ﬁ%%dvﬁﬁ'rs

carriers include: for aaueous systens, water

ReMPHEsiNG hedorfesanraonchyrrashioride, pwgwciﬁate;ﬂf Hyis/ingenion where,
818 linj eéfr%ﬁ eé&hlo‘i"sp%hh&\s(o?%ﬂdé% &b 'réb%n@t’ithted 05" by 'dissolvmg in
cottonsee ol |, peanut oll, sesane oil, hydrogenated

watast satine eie.) Yo, fom q@iqgllqﬂajegﬁbhngolut@nﬁ gﬁpprswn In all cases, each
Wé&fﬁi&%cﬁhﬁnut% §6!Uﬁc§ﬁdn§$@§|€9§h@tﬂ8’ b8t & tSJ‘fﬁf gﬁf the extent

with water; for soll | act ose, terra

hat ee@esyrmaamhty guiptst iThe pagmaceyb@ql fasms zhaidld e stable under
Whﬂnﬁﬁ%ﬁ‘fr@ and® Et%?‘e{decwﬁi%h @ho&?@% pRes@RLaGRfAMst Ol ;

and f or aerosol systens: | orodi f| uor onet hane,

epntaminating Pﬁi&ndéﬂh%(ﬁ@fgaﬂ'éméoi?ﬂﬁhe@%t%@ﬁﬂé fungi.okerrxample, a

Pa"r‘ﬁe%@&%@‘é%i\)eﬁ%r KEPHOSH FleBiten Whigh nEYndigde? bﬁpi@rngfjllmlted to
usi n e topot ecan nonohydrochl ori de pentahydrate of

@'fﬁtﬁé@hpquﬂ/(ﬁﬂ i gvcarplaprogylena glyeelbared fasd P‘?i}’%f@!'%’!ﬁ glycol),

VegotablB Yild, RGHABIE mixdires %He@eéfoénd thaiiked to, sterile
aqueous sol utions or 13dispersions and sterile powders

for ekPepRBRigHadRinstEsan, eﬁnl '@ﬁCt@P@é%?@?‘?qncﬁqnéﬁﬁ')'"%s

Pﬁ@ﬁﬂdc@ut‘id&l @&ﬁﬁ&htﬁmﬁ%ﬁhbl%@ bRk isHot Rited Rk iRk foRR of a sterile
. har maceut i cal npositions of this

WﬁF@H“F B‘H"‘i' PPy a%aﬂ‘&”ﬁ'téteél '&P@H@P%f%mHH&P%P" a1 aqyqogs or

8u§ﬁ%{0?d élﬁp@gsm QAndIROfilRL %l%@%ﬂb%&l SUsbEfsions of
entah dra this invention where, prior to

?ﬁt}vg(ﬁomun%@ﬁhg pgaﬁgptép\(ﬁngo% mqy(gﬁd:g?gargqi 0 water suitably mixed

W&ﬁ %"b%?fh&thlﬁleQu&ﬁa@hydr&&pﬁﬂp‘?@@ﬁd{édég duitabRidipersictsi M&y also be
forma sterilé injectable solution or

Bf@aéqulf‘dwt nat lgnitedctg glyserop éewdm}yéﬁtyk?apamceléom Pit mixiiyes
fHreti 4y tHe er si on shoul d be sterile and be fI uidto
the extent that easy s r| n ab| i t%/ exists

phar nie2 fatediNe: §:818.33R N M°e5@ﬁ68§2 d&%cﬁ %2, and

No. FRAYERE 4. snﬁa@hpp@:gl@atlm& podbeyh esdee NBr mm@ggo
agaj nst cont am nat %(?0 acti o m croor gani sms, such

Ne. BRR4/QG711468 apd Nongf04/ Qﬂgp%&gﬁglp@e "%Psemeﬁ ,aggd/o,z,ﬂ'yceggs tpat
fitly\RNIse@ Wwitdithd Rpdicean %ﬂb%r&%l&l&ie%ﬁtdh?@ﬂa@& thig ll’rfvehﬁon in

not limted to water, ethanol (e ycer ol
BleopsPEAeTLPhIeRAECRPNAING ap%em?é@mﬂ/%m@e@%ejpytable

¥Eapbire. Al \}a‘iletysdf'hf)ﬂb lafe KAOWNUiR ®Se A GHRAImayBudddito generate
like, For parenteral adm nistration, an injectable

F%b‘tp&s,‘a’ﬁ?’%oﬁ?ﬁ?fﬁl'hﬂnﬁliﬁ'é?yﬁﬁ&de'lﬂOFE’H?S BRYRS mpwﬁr%&y‘md are
b dda, "uhnaméu%r"n munlnéyarw&msthee réfefré®td & Mutflarelar.”

sterile injectabl uid, such as a reconstituted

Sytahtie iridemciuge. rRHt gfq r@_,q{ ligyited tp, AgHIEd #od sregatively charged

phospholipids or sphingolipids and sterols, such as cholesterol. Specific liposome
compositions comprise various ratios of sphingomyelin and cholesterol. Other lipids
also may be included in such liposome compositions as may be necessary, such as to
prevent lipid oxidation or to attach ligands onto the liposome surface. Such liposomal
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nonaqueous |iquid suspension, and the |like. Suitable
sol utions or suspensions of active conpounds of the

wEe@senicos nventi on may be prepared in water suPtEDE2004/037626

m xed with a surfactant, such as

ww&éeaﬁmcﬁ@yﬂ.ﬁgebém;b&%ns %wytaﬁmi @e h}bﬁn&real(am may al so
ut_ not limted gl ycerol, liquid

TS BiGAn05Gp tbe Hiscionyie G mhchix MPERTAp PG bissterence).
}\Be | 'F‘éﬁlcuHﬂg thE %&T@cah“?nolr%g%cﬁgﬁde N?'ntari/d?’a'ig nﬂa@fbe used to
[grqpar@gtpglﬁt lypphiized fermyatiops, %g@p@rlmera}\@dmlmstratlon after
29&%/5%4&9\9@1 (doILBiOR ) Warel 6P Sald A erﬂ%@%ﬂ&@@mventuon is

di scl ose |1 posomes and/or mcelles that nay be used
wireeted tpea pw&sﬁ%@ameﬁﬁm@mrb%fm lypphiized caMRRgitierne@MRFSing,

tdPotedaR\GaidcRBrilld) rhdlfmitel, 8RdfaMali®Bci8f wherein the process comprises
t opot ecan- contai ni ng | i posomal and/or m cel |l ul ar

|“?ﬂ Heps0f fermaiBergB SRLesSOluNon mlnewyoqlsqql\ng@eémotmm

'nﬁbﬁoh?dr@éﬁloﬁﬂ@ ﬂhté’@ﬁrﬁ@oﬂtﬁ%qﬂéhtlgﬁ riﬁ‘érﬂ'ﬁt@l SCBrtaric acid in water,
| i posones. General I'y single-layered |iposomes have one

ﬁeﬁmoah@z'aa thesgalutigaminiate tesfovrmmusm&mnttw Optignally| Riips to

||ydbﬁﬁ£ﬁ’tﬁxﬁ 1%3) &ftﬁé é&dtlérﬁn&&re Fﬂﬂyﬂde‘ ai\f@téoatb aboﬁm S@@bﬁ‘out 3.5.
pids include, but are not limted t neutral and

ﬂf@@%ﬁlﬁl%mp SSHn G R B3 BPHGSTa 0 PIaG B n 5B PROTE hewBilzation.

PlraF RbphiliZaH6R tAS réslifihg SbIRY MixturSRRS He Sealdd@ e vials to
conposi tions conmprise various ratios of sphingonyelin

Mantanshe avdyrs as asiaide PPVEeHs al so may be included in

S U C h I'I"hB @maﬁmyéﬂo@ﬁlén@épmﬂﬁaté SEBISiAvehtioh BF fbpotecan
prevent |ipid oxidation or to attach

| i nds
SHIOOHIREq (Fisaoto s armiustered,in-Aogaggs Sased on theSheight of topotecan
%E%BQ& ARABCHA WabR A2 £ AR the Wé?gHFBVtoﬁbt%@arbﬁlonohydrochlonde
yophi |l i zed g as i n PCT/US2004/ 020592, the discl osure
@P"WHY‘H Ate; (Eolqeulay WEioht: 48102 PEfoRotggan EP@PBW&%‘)“'O”de (molecular
Rﬂz"dHt Qld?%)' ¥or é)ﬁ#ﬂﬂlé’m ﬁ@%s%ﬂ%ﬁé’b@ﬁ@ ;Srbhé@d by 4.35 mg of

pentahydrate nmay be used to prepare steril
ItW&ﬁaF‘l’&WthPﬁWP%ﬁq ons, suitable for parent er al

adm niFsk parehtefal aaﬁ'ﬁrﬁétrd’t@ﬁ Qﬂ&idr&é%ﬂ tﬁé‘raP‘y bBndrallys&AplBydi8 from
|n wat er or sal nbodi nrent of ,this invention

|a§°k'!| G %mgetap?tecaa'/'pr @c@:?é't £ MortAROtBFANAT ok Basly syFfae area per day

|fdf%6bi é gQQ@BQéit' s*ek/@r%@l%@Butiv@d%Qs IO @RBdtiment, the course of
ydrochl ori mannitol, and tartaric ac

tﬂrféaw ?J’E@%e%f@ﬁﬁ PRtien is frem abewd. (7 mﬂd??ﬁtﬁ‘&“é’ﬂw'é’cﬁ%%% mg

$6Hotd daf B bobly Surtacetrés pérdaydort ddUt MRObREIEN consecutive days.
rmnoh%/drochl ori1 de pentahydrate of this invention

R ARGLESY erahpglipents 'QF|°8”'§6|°&“'|9|‘?RM&%’%Q'°Y%SHE abgJin Mo Apppyecan/m’

fohBodOduifak® Bred per b g fdr@bf;@trf% FohsddutiveaTdiaysu rI‘f«’ie course of therapy
tlonallghes{prlortolg hilization, the

y.h& '§Redted atleastpnge ghaboyt aseuen §ay 'at?&etlp%w!?“%e'%'oﬁy
&atéwanfraﬁhdhé dete. of ifieatis @ lof{hie by NHEB et g RGN B inreuaad:ds)hg

aced in vials grlor to |yop h|||zat|on
|s9'6‘%4ﬁ’?q anaine pRtientgdegavety afing %'é'ls?‘d?sm R ilis 8”\?89'"!?@ the course
%fﬂie&élbywméwb@retpaateu ia8D $ dbpint@ia1s aif thd fapoteta MoRo@Riréthloride
ster|
pentahydrafe)e is used in a combination therapy (e.g., in some combination dosing with
cisplatin, carboplatin, etoposide, paclitaxel or docetaxel), the amount of topotecan
monohydrochloride pentahydrate may be reduced (e.g., by about 0.25 - 0.5mg

topotecan/m? of body surface area per day, or potentially more), depending on the
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The topotecan nonohydrochl ori de pentahydrate of this
i nvention or topotecan hydrochloride (Hycantin) is

wadesniaber ed i n dosages based on the wei ght 0PCT/US2004/037626

topotecan free base (nol ecul ar weight: 421.4), not on

h@&ié’@id%}ttoleifanbé’laﬂﬂwe(ﬂ@é?a Wihkéd)’aﬂér'it' @th&mseﬁﬁaaaugirearﬁens
(nol ecul ar wei ﬁ@t o;e548 or top

RiRbI8 far ueawidh e réqhyg}acgmlde Qgrytaggdratp(p‘f this invention
arepiRkile.2 4 g dose of topotecan is provided by 4.35 g
of topotecan nopnohydrochl oride. For parenteral

admi nil 8¢ Ferse A p%reetsw therapy mavbe pRpegtaddiased yn&mwdyéepnse in
téndef RiAtaH Altbadhsd THR Japdiéraradhiftrbforilay be BY sABH (e

topotecan/ m 2 of body surface area per day for abo

BRIy roncnstle oA B aA g Ay Commgalh. e njectable

RIPRRELARBAtainifEoHePMaSAItiAl cbh@ba.wn@may 8% admirfdterdd by 2 30
patient is from about 0.75 t opot ecan/ n2 t o about

rf'gmtt% [exenaysigfugen. b5@!’3P°§U'FLf%é"téﬁvéamﬂfe?dfﬁl@?tfﬁféﬂn Hts*—oqﬂse that
friay Deletnsieyeans asmwmg\t@pdi@déa/m%@r@t barayset@stmddarys nt,

thé course of therapy enpl oyed is about

t opot BEERPicl imiBsHgTog, 7 FS@Bméﬁde%P%%frpf@H})é?e&“c%lGSWIP°S'“°" of

fHeV;ﬁe§éHB fiveHfidnifafMERide, THIR isChbilliffRe@to bd Waﬁléym (P ch;%m
e eated at | east once at about a seven out a

gnf- linigeft. QHON.ipReter SRIPY OF dTORS FH’@bbea'ioéa@%'"i'sﬁralF'?%fq thp skin,

@fle telgern@.y))rgémgngbﬁ@mépmg the initial dosing schedul e
and the patient's recover}/ of nor nal t|

ermbod|fRetlid carier BoisPddhe PraPREAtap Fanke t ethp‘é%ﬁeQd“ gthard

aaatﬁauapsmeeih\pabvaeré Cfiehét o 6 |ﬂctﬁé1fdmr6fh}tﬁb”cﬁsbf @&en‘b% In
penta Yy %gte IS US In. a conblnatlon t er

dditionsoligd,casTierscap he yised ppgfowtﬂ ﬂte(ﬁogmoattlpﬂs t%a}/can beglnhaled The
ﬁﬁhbbmf%bndwcarﬁéra/ﬁwsa@awdmahﬂ prafesdblPwill RIFRINR Ut 25tito about
anount of topotecan nonohydrochl ori de pentahydrate may
B8r3Bduced (e.g., by about 0.25 - 0.5ngy topotecan/ n2

of bog)itank foaue\maﬂbﬁsafop@dmmmnw b)DmhElafldarﬁinbMdQﬂﬁ@bartlcle dusts
on the 15nee s and/or t ol erance

'E'f%g%w'g? mayPeAaneEaied DYIRaRs ofl@fighs kpes Hg‘“?'@é‘?dn%?%

§tés§@’&|e6 alefdsolsS Retlibérs! SrandupRA6re C For mn@ha@rmhxhugﬁatm via the
n are OSSI

ahydrate of this inventi
EIS’H H¥ ¢ 8148 oF NP ROWERLON ﬁ%!?tsﬁ% YP@SE\&'PéEe E?é@é&’ i 0uM,
b#é@rébl?qwst@ eh$urb BRRYy e Rk BrorfthRE B#EESForlfiRal administration,
parenteral adm nistration may be by short (e.g., 30
aipadicte) size indhe rangg d8-508ul.is predered tecmsyre; ratentigreindhe nasal
k:%\étgt esggﬁblgg%%%ﬁ“ty |ncfuﬁ§ rcrbrg%@ub%%fﬁorocarbon comgoundnsa§/0r
bxaraplei dwrﬂmedlﬁdorbmemaf&e tm:lniqnto@uornmeﬂw@nodlshlpmezlsaﬂowoethane

LBk et TRV ERRUE Rl T e b mpﬁ‘éfe

Soiverﬁs,daly@(amplé’.smagtants For topical admnistration,

conmpo ' 0
B
mwentipnzandér thefopatecare-aontaining compositions may be in a form that includes,

but is not limited to, a tablet, capsule, powder, pellet, troche, lozenge, syrup,

suspension, elixir, liquid, or emulsion and/or other solid unit dosage forms as
conventionally known in the art and the like. For example, the topotecan
monohydrochloride pentahydrate, pharmaceutical compositions of the present
invention and/or the topotecan-containing compositions may be orally administered
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ointnment, lininent, |otion, paste, spray or drops
suitable for admnistration to the skin, eye, ear,

woems/adeogieni talia and the like. f a solid carPCEUS2084/037626

used, the preparation can be tableted, placed in a
aéth dn@ﬁérﬂ&érﬁerca:pasénaname Bdlblé&rarr&n' greddsed irf dirtnoP &oft-Bhell

th f
oy EbmireSaad RNRR. pOFRINGraORisd i8Ry B Febgagto. 1n one
embobiménn hied ﬂﬁhrm’éb@mamunipogﬁno? @f thik ingentiory comprisingahy

e r

EhvSaIMs Woudien afornuolhibion Pent FLAR S sarfen MEimaovs s in the

h)rmidﬂaadoﬂdildmllyldmrhmidﬁatfle tblgt@r tapdue. dust s or mists

RN AT G NN .

hei rﬁwbyltaum?ate Emwswml drajeeelgpmdnt ofiasdosage farm\fiom Whieh the drug

T e SRR LS 5608 bl B el A Skl o

papussiblded dsvigp dtatle comteolled @élééseadosbge&)rmEOniartmsﬁly oral dosage

dm {rat {
RO B B b G e A
Sorrésploheing paaeidcantical cmbwtbnee)r thei p’resent invention, for once-per-day

AP0 FMRe B SHTater TRBSSE Pf koo, BIABP ST RRif ot to optimize

tHecdgydsyahatichial lphamaeiokiaskic perfbrimandewitts phdmiaeodynaiﬁite
E%g)g}éllvlghttso rAIter ﬁtl\égcjgﬁltbelf gsaalglﬁ opa;ﬁ"ltagmgg%plg% cgrnposmon of this
aWentidnsdriaatbpetecart-tuntgihiag remposition) Imaydsepadmihistened inf contbination
B2 B BB B Lo B RS AR T tccan
Eedmplesiof esmpaunda thatdagtimprapshe kioayailabitty of pmlotebbn are

iR BTN PosBE PupfR G ClyeBiie s et of fhicn s

treorperdted hedelnybykeferenden t he art and t he I|ke For

exanpl e topotecan nmonohydrochl or i de

ohar mAseld R SHaHE SR P RSt PR P hOMHET B & not

dmidédto 4 t‘apsntaﬂbé esuoh- asoart Grdlmarmelaimgope)tdonmurlgaty\ebmotecan
arrier

BleBphidr SR HeBleEverhfe bt HbPit nd 81 syipore Fharmaceuticaly
?Oédp*mbém%panemtlonalrmiaeaamiltlcmlymctedﬂhlﬂe sarrizrgcthat may be

LB R SRl bbb 58 oty g v e

tolaetos e, sicrosengTdosristeych bed theyike ddindene (iteqsotieasiacacia, gum,

FRORaR T, oo b BT e BYAPPYS S o AP AL P Bhasphate),
dsnr@mﬁMg&ageﬁtﬁl & oisuuﬂu dsi ¢oynsbérch hmtato rstnreh: @nalginic acid),
IERERAHEE PSR A P R Sy et 3 gl Al -
Sodiomwdnirglrsutfite, sbdilgn slothedybandiate armpgiymﬁmr)ori@emarms) and a

ﬁ)&%étgalng\éslerkt |be ech rasbslug'%%golr aose or saccharln e%c& Vanotus other

materials may be present as coatings or to modify physical forms of each dosage unit.
For instance, tablets may be coated with materials, which may include, but are not
limited to shellac and/or, sugar, a syrup (i.e., which may include, but is not limited to an
active ingredient, a sweetening agent (i.e., such as sucrose), preservatives (i.e., such
as methyl and propylparabens), a dye, and flavorings (i.e., such as cherry or orange

17



10

15

20

25

30

35

be possible to devel op stable controlled rel ease
dosage forns, particularly oral dosage forns, which

W@ 0usAias0g he t opot ecan nonohydrochl ori de pent abgTIUS1084/037626

and/ or correspondi ng pharnaceuti cal conpositions of
fiaRre! andtie lik8Y WHenQRe dbLigeUnit forprtlisedidy a@apaYs, it also may

g&’gtﬁlr o @9 ga:rggre(! ?a gg%fg\[qeslrﬁ %Ey Pﬁ:;? iﬁ%ipl %Ep%qeﬁa:uﬁgally acceptable
BARAEME) Iansaeﬁm@ddo@fef@rmemtmauéwtmheémmo.d& RBldyed release of

uirenents. Alter a,tlvel e form
I ReIBEAT TnoRe MR BEE PERoBYIra: SURR JElY P TBIcAse materials are
U@FPRhﬁﬁbr@fﬂrtP@ ah@naltlmdécgmﬁyl rioPBgteBRYe bneglgaam: rﬂlsﬁéaﬁétéchlone or
N CO Il nNat] on W

D AR SME g, B GO SRy prlufast B Ry Rethachiate and the

Rk Ssciftf erfisdRAEHAS atdhafmm)lltntdm&@)b@sm&}ﬁof this invention is a hard
b| oavail | abl li t¥§of t opot ecan ag@gdescn ed in

elejimeapsule enpgpsy ISRRSBION 8 °pqtﬁ‘?é"”df‘8’&9rk¥§{9f°é'°8¢e

Péhtﬁhydrételdﬂt}ﬁé PRERIoAGn Beifture nglycehy? rR6Stearitéahd Bydrogenated
ormsuitable for use in the present inventi on may

veratarie ollbut is not limited to a capsule (i.e., such
as aﬂ Fgf &hﬂfdrymg&h@dn of tﬁé’tg@btte@%mnghmoémldfmt@?mte of
no rF oc ori a ra (0] IS I hventil on
TR ioBs e Shuisecl Btk sy gecotaly SomRHt 404 pchtion of & ingle
dosw/6nthe Qﬁ)?lelcﬁh &Edti?ﬁﬁﬂﬁtlﬂ@idé p”e{hmlaﬁté,avm»? thy Gosabédiis from
u I N e a ce | ca (o) SItI ons
GB35 50 et e ARt 26 tociSani) BRock§oRape area per day

I‘oa@be@t&:ne&u waRPon® bomnwea:rayb with @otirzes bf k@tmbhnégéaed at
cac gacant(ﬂ cornstarch

Suirgpaie TiewaR. gt Snadibert B CERER chnGh Shbbiefor ora
ROPmRXNELI6 is gbnefany &gmadbonm ageopstetan/m? to s80ub2 &%y topotecan/m?

U g aféa et daiglog Rbat 186 cdhehollys Vs sneiyne course of

&telefgrytag Gepeefjéti at; |ea&umﬁ@|cétablb?t egsev@n éjaS}Wialbtmt :aaWEMbl-eight day
odl,um gaoge at e,k an cer .

i Bom e sl aintague of Briapy depeneig  pgh eyt desing

s¢HydaReaand tﬁéb@ﬁe&\t's Pécovay@h Abinfal tis$ues) Th¥2bUIBE DF ﬂ{e\’eﬁj’y may be

mat e resent S coatj ngs or no
el ket el Bl o BT o g ShpRmeRt therraltag.at herapy may

bébérﬁgﬁedﬁiﬁmﬁyméﬁveﬂ \Qthdr Lgmtwaoﬁhg regwl‘ierfs”lsdtaule for use with the

e to ugar,

G5 maPohydrogtiile paxlryHs, SR inuenior A sssin o

to ﬁnTﬁéEb(xmpIeE SeEfdiR belowaars Wastrativers tragsresert | I|nvent|ohn alnd are

such a rase reservative i.e.,.such as nethy

BemeP 3 el B an Wi i) ops Gh et st RSN o anch

as cherry or orange 17f| avors), and the |ike. Wen the

dosage unit formused is all:_cagg)s‘u it al so may

contain a liquid carrier ( §uch as a fatty oil),

etc. The Wme;sa"ratmﬂfimabt’écmmpbwdr@;mzmdm%htamaraaé Yo
ne or t hat , can_pr.ovi

o1y SoPHtErCRETOrHE (£8 gisceusRendstaR s Bl & dtatore (232
pNB ablyees) and GOEIN Hel @y eomi o4 wsmeﬂaﬂmenm@mhﬁomlréactnon
E}?&’J]}Eré Fe%}?& fogé&gatg %ﬁsglﬁé ﬂ};?so%d)(gp%rté/canrmgroc Iorlég t ‘?he reaction
mixture solution is cooled, which results in the formation of a topotecan
monohydrochloride pentahydrate slurry. The topotecan monohydrochloride

pentahydrate crystallizes at 37°C. The slurry is cooled further to room temperature
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with a wax, ethylcellul ose,
hydr oxypr opyl net hyl cel | ul ose, net hyl net hacryl ate and

wo b@sloidees A speci fic enbodi nent of a phar macepdT/082004/037626

conposition of this invention is a hard gelatin

meﬁselbsn ﬁ{ma&wnaarbcn&t fihé’br%@t%ﬂlﬁé @dbo@écah %ﬁoﬂ?&%gﬁéﬁﬁe

monohydr ochl ori de pentahydiate of this invention in a
Rentalydsatef isdgalated Dy fikratiers ardhis sirigd and hydr ogenat ed
vegetable oil. For oral admi nistration of the

t opot ecan nonohydrochl ori de pentahydrate of this

i nvention, the course of t dg@ﬁé/zgener ally conprises
adm ni stration of a single e Of the topotecan
nonohydr odréparatite ¢fSopategan MosphydneshddridetPentahydeate i s

o 8t ARG BH Bgrgr cvo

(60411, 8.4 vadurngs)amd 0NN I {(26: & Ldd¢olinids) by beatar@ tof58°C. The

GBI 3Bl RA: S b 00 BPRITL P gD, B, semceo
wﬁhitoprﬂaaatmmhydroghmmméryarfydm aeexljmatbnag(s 9 g), and held at

Fo?qq'nn r?gpelﬁ)ctggﬂg grgté;%o %P?éc%?r’ag/ Fﬂmg ré) ultmg%ﬁ,larlgysvyas

ace Ve conséecu
@aﬂed td (D°y': attahetecnﬁabsut Q)25°Chemaﬂ'y\e|reaatlep@mdwt topotexant

u ﬁ'?‘?’?@ EERL AT ffq?? Hy fi%ﬁi%‘?iﬁ%%@g%fﬁ%d 0.76
&1@3 68 ovhile f treameaf thar L
QﬂQ‘id eﬁ‘gggzgg@ge\ﬁsjsggmgpg‘rgﬁ;l ﬁn:gues ﬁeecoa?'gse ofvesse

(1£5)

er apy d based on tunor response. n one
enbodiThis rurocedb& produices thod topbtecarpmonabrydnmtﬂcnpﬂeaieedah&drate of
1 day .inte fuI I.ng, r.egi neNs
Bty PSR R elmai RS b o st B uER VR Roetesenae
penbhydrodehddrizieqfentahiydratensesatrnaterialr e possi bl e. The
Exanpl es set forth below are illustrative of t.he
present invention and are not intended to limt, in
any way, the scope of t he pxas®@aB i nvention. Exanple 1
Preparati on of n .Monoh
Pent ahydr at e Tog&)& 8?88?1%3 @%e€§agaf& i's
suspended in aTmputbuarerﬁowdedscNtmdéP&ntéhyﬂr_ate 8
u nd 0. 05 HCl, (11.6 m _, 4 volunes). The
&O%?yg@ﬁﬂoﬁgﬁe(geqe&{?f?wu xture is heated to 58 Cto
di ssolTke xirbepswederdifiragtioh eatterntfycihe Gdsﬂonédadenon'ﬂmgdrochlonde
C ure solution.is ol ed
prAShiPAg ahe bFenedpospRig iR B aplEIT Sxp gl 1 & Bldmple 2

paatadyd vascanatd using a Fhilipt 0¢RéreR@Diffractunyederdnsthummertd.avhere the
e crysta

t ahydra allizes at 3 . JThe slurry i .
RIBMER SFirRlreb Bl e ndeoafarecrifind b ies Bygptain the x
rayadiffriactionppattérrcwith thedolomrey addulsmmntpwmaem
nonohydr achl r| de ahydr at I sol at
filtr iﬁ? 8ﬁm8 a8 is%k%f\{vttba%ég(m@rgmi of §| powaeer (m%émal standard),
and mixed in a mortar and pestle. Approximately 30 mg of the sample is gently
flattened on a zero background silicon sample holder. The holder is placed into a
designated position in the 15-position sample magazine and the computer is
programmed with the correct sample information immediately to prevent sample

position mix up. The sample containing the topotecan monohydrochloride
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Preparation of Topotecan Monohydrochl ori de

Pent ahydr at e Topot ecan nonohydrochl ori de (6.00 kg) was
wale@solésesl i n a m xture of acetone (50.4L, 8. 4PeDUS20RE)37626

and 0.05 N HC (26.1 L, 4.4 volunes) by heating to 58

SentIHﬁirétéséJlsédnﬂGd §9h Qﬂéﬁﬁsff@ﬁerﬁ%P E@@lﬁﬁorﬁpa{rﬁﬁ@tﬁ provided in

bout irring, to 40C, seeded wt

Féyéﬂecan m)nohydr ochl ori de pentahydrate seed rraterl al

(5.9 g), and held at 35 C for 1 h, during which tlms

cr ést al lization occurred. The resulti n?ﬁ slurr

Pdd t o &cka DirackieR AGHUISIIRIPaOMetRTs ar Crystaline
r eact i on pregkteéan MQWy@F@HIoﬁB@PQM@h?&E{@“ de
pent ahydrate, was isolated by filtration and dried at
32 C and -0.76 barG for 62 hours while passing a

'%n%ﬁiét ream of N T oGRErdeS TWoHEtd 135/ E&grEes twh-tAbtd

597 kg of yellow powde This procedure produces

Heenesplor L m)nohydr HABK\G 408 pent ahydr ate of this
T or W TR, R gBhst €P of seeding the

gliwfétlo‘ri]%%er d t opot ecan rmr_mﬁv?zlr ochl oride pentahydrate
e%@nrtwv%rl al . Exarrpl e @ommsu ffraction and
| Cu lJi:ll ad I Ul -'-J t | UII)/UI UL.III Ul I UC
Seghvngr ate X-Ray Dif} p,gggbgé(:dﬁégner al Procedure The
-Sayplp Retiondi f fracti p HSpa'nt ern for t he topot ecan

C§C§F§|i§r$g to the procedure opg%?éélwoé{h%t Exzfnpl e 2,

sincidertrBEadh Opticsc anned| fisedsiitsa(0Phdégres apérﬂme); OPdagadian soller
i ffractonmeter instrunent I | owm ng sanpl e
reparati on procedures 3'%%/1%%?&%& es are used to
bDitfraeted Beam Optick: f f r a ,flxenrsllmam(mtenator modulel OfG fadianrsgller
cqui sition paraneters a@he sanple is spiked with a
ewmlligrans of Si po (internal standard), and

| B&tdctonTypenor t ar and pPallipeX CaEvatox RFMS(ReaBling Milti Strip)
tthe—sampteis—gentty Hattenred or—a—zerohackground
silicon sanple holder. The holder is placed into a

desi gmhé Xcrap @awtiemffrkaatudrhfattbﬁw maméd tm assampl€onihg @dpo&&:an

and th ut er 0 correct .s
oY ER e AT e Bt Ao Bhe, ST et e S shEmpid Shieyt. The
diffraclibe afGleP (°265 and digpabifigd PhgbBermseeadulated from the acquisition
Honoh dr oc Iori 9pent ahydrate is scanned using the

t§'ta'rr E@ﬁ sition parameters provided in Table
1. Tabl e : X Ray Diffraction Acqui sition Paraneters
t'F; {\'?%53: g%( ay Dl&oa%%r? Bapa f'c\)/lp‘?o gcra% clanoorhygrochlorlde Pentahydrate

(Diffraction Angles (° 20) and D-Spacings (Angstroms))

l-.-

><'l'l'l'IUJU)_"""'

Q

v oT g~

Diffraction angle (° 26)* D-spacing (Angstroms)
4.5 19.7
6.4 13.8
7.1 12.4
9.0 9.8
10.1 8.8
11.5 7.7
12.6 7.0
13.1 6.7

20



Scan range: 2 degrees two-theta to 35 degrees

two-theta Generator power: 4CkV, 40mA Radi ation
wEous0e660£u K- al pha Scan type: Conti nuous St eppdT/IB2004/037626

10. 160 seconds Sanple Rotation: 25 rpm Step Size:
167 degre 13 Wo-theta per Step fncide Beam

L
Nt | ~c- Fuy_nrl |to (0 E ¢ gee anorfnro\ 3('\ 04 v adi o
TS T 1T ANCU—O L] U J U | AL~ L A >3y A A ACHA " R | u.ull T

\ | vy
l[ler slits 151@m’n heam mask foracted éel':\m ptics:

xed slits (¥¥.gelerator nodule), 0.04 ra&b an soller
Its Detect oxfsﬁl'ype Philips X Celerator 4F§I'I\/S (Real

e MottT—StrTp)—The—X-Tay powder UIIH%%IUH pattern

bnohydr ochl o&Q.Ee pent ahydrlat e accor di ng4tb this
nvention is shpwn in Figure 1. The diffiygeti on angl es

Z7) and d-%agl ngs (Angstjrons) cal cul at4i€ fromthe

Ray Di ffracdd®n Data for Topot ecan I\/hm$lf%/dr ochloride
ent ahydrate Z48ffraction Angles ( 2 ) amldd D Spaci ngs
Angstronms)) 43 gfraction angle ( 2Q * D gpfaci ng

I9.7 6.4 15,0 7.1 124 9. Y.o 1IU. 1
a) 1

Z 7 6;:7n1o1£:7')1/| R L'.L'.L'._I
T~ 1 L+t O 1 O 1T Z oI5 T 1

1 | g
9 5018 72742720044 33
28.9 | 3.1

*Using copper K-alpha 1 radiation.

PO~ ~JOXYP~""30 A0 "0

Infra Red, General Procedure:

The sample for FT-IR analysis is prepared by diluting approximately 2 mg of a
sample of the topotecan monohydrochioride pentahydrate of this invention with 300
mg of dried potassium bromide (KBr). The resulting mixture is subjected to grinding
with a mortar and pestle, then transferred to a die that is placed under high pressure
for 3 minutes. At least 100 scans are collected using a FT-IR spectrometer equipped
with a dTGS detector at 4 cm™ resolution.

The full range spectrum for the topotecan monohydrochloride pentahydrate
crystal form of this invention may vary somewhat in the region from 3700 cm™ to
2500 cm™ due to varying levels of water present in the sample. A full range FT-IR
spectrum obtained for a sample of the topotecan monohydrochloride pentahydrate
according to this invention is shown in Figure 2.

The second derivative spectrum (or the inverse second derivative spectrum) of
the IR region from 1800 cm™ to 1500 cm™ may be used for characterization of the
crystalline form. This spectrum can be obtained by converting the ordinate scale to
absorbance units, expanding the spectral region of 1800 cm™to 1500 cm’, and taking
a second derivative of the resulting spectrum. The second derivative spectrum is
multiplied by a factor of negative one to produce an inverse second derivative
spectrum. Figure 3 illustrates the inverse second derivative spectrum for the spectral
region of 1800 cm” to 1500 cm™ for the topotecan monohydrochloride pentahydrate of
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wo aasatdcon. | nfra Red, General Procedure: The BenpEmo04/037626

for FT-IR analysis i's prepared by diluting
ﬁ@?fn%r‘ntf&ﬂt q4h¥ cRar@ctetistt IRESHENAS f&rfthé hﬁo{e%ﬁﬁh%?\%ﬂydrochlonde

nmonohydrochl ori de pent ahydrate of IS Invention Wt

B@'@ahﬂ-’f@tﬁ of fhl%@vmﬂoa@@pam 1 PRICHNFIRB17 54 T, 1750 i ng

e wge(gnt di t AL
pest i% 1t6§g§H{a!r ansferr gg% b 15%}9{;%%@' @&Icgieg/ﬂ aer
nxrgaﬂnpﬂr@l yariation®f +2 ¢m ﬁuﬂresome!\pas@ame ctna@czﬂﬂawsbmo@ appear as

e t

ARG The/BicBn 51 & srBuRBPE LT Kb RAManE e Mol
pesitansussétisfactane far gpofireation ebdemtyir ochl ori de

pent ahydrate crystal formof this invention may vary
somewhat in the region from 3700 cm1 to 2500 cm 1 due
t o vaiThé abovesdasceptioh fuliyt disclgres owttoinrakelrandssaphepresent
[tbhidr TSyl Wik AREGHAHELBAIAIAE vl Pba fod Bt

{Ccan rmndh d entanydrat e accora ng to
uh$<mbemmeneinabnve dutinoludes an mogmcailons thEmeof yéthgritie scope of the
V. e ,

S o B BB RS BRSA AP B L oo

fowdipe Ieepem;m:htétn tdtavadoisechanges amd mbdifibaions gatb akimate without

6 TS PEP STt e G R Mo

smbodimeintsr agi aﬂnnmlflc?aﬂﬁlﬁb coriing witbihGhe sdgpecnidhd falowigg alaims.
EBEE RN ATR IRl paldF afRA s oGl eBoatEpytypatons

tifat aegnﬂlt—:-d \nergimaretiocqupardtedebyaraferencerheeesiis xctbaid entirety, as though

g@rlv ve spectrum Figure 3 illustrates the inverse
rlvatlve spectrum for the spectral region of

800 cnﬂ to 500 cmifor the topotecan nonohydrochl oride

pent ahydrate of 21this invention. The characteristic R

bands for the topotecan nonohydrochl ori de pentahydrate

of this invention appear at approximtely 1754 cni,

1745 cmt,
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1740 cnil, 1658cml, 1649 cnil, 1596 cm 1584 cnil, and

1507 cml (with an experinental variation of 2 cnl). n
waomns/0e@ses, the characteristic bands appear aBCT/US2004/037626

shoul ders. The presence of a shoul der at one or nore

of theyideaveaimdand:i fied positions is satisfactory for

confirmation of identity. The above description fully

di scl oses how to make and use the present invention.

Howevar, tl?\'cfe)rﬁd’tb%ﬁdltwm&h istoptRécdn MbidPedicehlonge entahydrate said
parti cul ar enbodi nents descri bed herej nabove,

ut
Fﬂ'@PﬁWlS’shaa’l"lg FHouray diEerinnPaticr) Bat iswHbsiantialy éhesma%F \gure
the appended cl ains and their equival ents. Those

skilled in the art will recogni ze through routine
experinmentation that various changes and nodifications

can be mada dénigdens, m&ﬁfsttheéarn%ﬁJh?dﬁ)@ﬁIBﬂd@Beﬁtﬂhﬁirate said
i nvention, such that the ri ght is reserved t

PPNQRYHhaYiNGABYRIRR ﬁ?%onﬁrﬁﬂ’”é@tlveﬁdﬁ w?strwaﬁ@r thg gpegjral region
¥t {4d0crh N 566 eRe tedt |§%sfa?n'tulal%é‘gaﬁub%m?urg%h of the
various patents, patent appli'cations and patent
application publications that are cited herein are

i ncor gor at ﬂ%o%oﬁﬁ& Gﬁrﬁ&?@ t%dté‘édﬁ dwéhéh'?&#o&hl%ﬂ&é b@ﬁt’.(hydﬁéte
t hough fuIIy set fort is clainmed is:

YhRISHUSRID CRPeynd %fOY'S%%E'dW wiEfrastionIPatteRn bayiog: peaks at4.5+0.1
l(ﬁar)aémdfﬂ e ze?w diw%yota @Q‘U ﬂe 2@;1 m 129, 1 (° 29) 11 5 +0.1

:&Céli 0l FR%&.%%QC; (°\xﬁ) ap, 1,1-sot1(§p%Q)eX§ﬁ 101 (° 20), 47901
(mze;hmr Loy @rzlesifzonﬁﬁbafvdeyitze 3 ﬁ@ﬂ o mr@wriCb 'ﬂMGDQm 81 0.1

an i nverse seco mfor the
S 750 ERAF R g 06 2D, 266 4.0 (L7 268 01 2, 27.22 0.

Bt Y 29 kY £ p@epame as Figure 3. 3. A conpound,
whi ch is topotecan nonohydrochloride pentahydrate,

wherei n said conpound provides an x-ray diffraction

atte n hawi
p gf . )édi‘)@ﬂ gﬁé)ﬁmﬁéhétépotébaﬁ rﬁorﬁﬁ%dro@hlﬁnd@péntéhydrate

M\e’gln #rid cpmpoynd provides an FjT(IRgpyctrq[rghqvmg)pqak@ ai 175(% +2cm’

Y45+ 2Qnt 720 } 2]c5n 5 16982 i z(cna%1 )164@1 29ch 1(13')96 +253m™ 18 Z

('5%;2091 8"dé5(17$223f1) 230 01( 2 ), 24.8 01( 2
25. 6 01(2), 266 01(2Q) 27.2 0.1 ( 29,

and 28.9 ( 2 npound, which is topotecan
m)nohﬁdr oc Eh% PP’BB°W°&H%@@“Y\WE PN 14 WherstURe

Bt cdR snotdhydrodHiorfdeasdntahyu e hida Ratdf Softentlradde betwesh f
1'&’1745 2c’}Fnd1 1740 2cm1 16568 2 8m2 189 5o rem

ahout = Yo y/w% te abaut S ERWW%. cm 1, and 1507 2 cm 1.

6. The compound according to any one of claims 1-5, wherein the
topotecan monohydrochloride pentahydrate has a water content in a range of about
10.5 wt% to about 16.5 wt%.

7. The compound according to any one of claims 1-6, wherein the

topotecan monohydrochloride pentahydrate has a crystalline lattice structure which

incorporates three crystal lattice bound water molecules therein.
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5. The conmpound according to any one of clainms 1-4,

wherei n the topotecan nonohydrochl ori de pent ahydrate
whaesa46eas er content range between from about praDUS0WNE7626

to about < ww¥ 6. The conpound according to any one

of cl ﬁ' 5 $he coMP&iid dbcbRfing BRM %‘Fu@%f %m¥ Qr\?ﬁ&]e%rthge

pent ahydrate has a water conten
taposoan %qr@hﬂbg@hlorm meniatygrare ha!h'e cwetqﬁmaﬂmtle&:simcwrﬁ yhich
n%o ﬁ\moéoo? ifatiVBly Yatre Jmﬁﬁémtérhﬁole&ﬂ&t ecan

or | e pent ahydrate has a crystalline
I attl ce structure which | ncor porates three crystal
lattige bo M BrdbSEort
conpound aggﬂ gﬁé(gerupo gﬁygoneo O;kﬁﬁﬁisrh r%t%%%;}mﬁmﬁn ¥ accordlng to
aheonepitiaitard-Fronohydr ochl ori de pentahydrate has a
crystalline lattice structure which incorporates two
coordi natively |l abile channel water nolecules. 9. A

phar mi@eut Addiarraasepiticdl compogitierpacesrding torrlaimdiniigthed comprising
g%ﬂgfnqééegtﬁéﬂg?eé’eg‘? e Rhrigl. @i ms 1-8. 10. A

armaceut! c osition according to claim?9,
furt her corrprl si ng a phar maceuti cal ® acceptabl e

carri r9€e%§ ?o Qé?fnﬁ e i:(ﬂ'gp&nﬁ V%eaﬂai?ﬁfid any one of claims

accor |ng t erel
ﬂf&w@s@wﬁmwwscgmémes(ﬁtep%ﬂ form ng an aqueous

or gan 8 q@gér]{ deUeéPﬁ]BPga?u&rHoﬂ)er %Jr@%@ﬁtﬁﬁ\% topotecan

m)noh recrystal I''zing the topotecan
monehydieeiiofidsi i de from and/ or slurrying the topotecan

rmnoh %té]filﬁ%th\é"t&ﬁbté&% W&ec%a@@frsm%hm Qlurrying the

m Xt u recipitate and/ rmthe topotecan

tapatsiepd manl yﬁrp@gormrwlghsyg ragp@oq;;rqyg@m@ solm rrplx;tpre to precipitate
SRRk Mk to?bf tebhr HoﬁBl'\Wocrﬁ&Id@ p%ﬂfﬁﬁ?él’r%fe rbduct; AR

process acco clalrm erein’the aqueous

or gan[C&CQHﬂCU@tby%itBa@'Q'i"émﬁ%@é a mxture of acetone
and a 0.05 N aqueous hydrochloric acid solution. 13.
The process according to claim 12, wherein the ratio
of t hd2vol hhe pescesgataerding 9 ca\qme‘tﬂuyhﬁwn heraquepus erearic

vém%&huﬁe dompifses yﬂﬁxtBFé)&fea%%t&%Ca‘ﬁH‘é' 385 Noaq%augmydm%monc

erein t aqueous organic solvent mxture Is
peidgolubigper at ure of about 58 C. 15. The process
according to claim 14, wherein the heated aqueous

13.  The process according to claim 12, wherein the ratio of the volume of
acetone to aqueous hydrochloric acid is about 2:1.

14. The process according to claim 11, wherein the aqueous organic
solvent mixture is heated to a temperature of about 58°C.

15. The process according to claim 14, wherein the heated aqueous
organic solvent mixture is cooled at a rate in the range of about 0.1°C/min to about
1°C/min.

16. The process according to claim 15, wherein the cooling rate is about
0.25°C/min.

24



organi c solvent mxture is cooled at a rate in the
range of about 0.1C/ mn to about 1C mn. 16. The
w@r@spsaoaccording to claiml15, wherein the copCT/N§2004/037626

rate i s about 0.25C/ mn. 2417. The process according

to claimwherein the aqueous organi c solvent mxture

conpri ses an organi c solvent and an aqueous solvent in

a ratilé of The@mRcess according I8 qiRifhbly wherain Bigtaaygovsapraanic

\éﬁ Wé&ﬁ&ns@@'%%’ré&rﬁé éd’\ﬂani dndia QUi sbmenﬁﬁ@ ratio of
ereo an effective anmount of the compound according

BbodA.one of clainms 1- 8. 19. A nethod of treating

cancer which conprises adnm nistering to a subject in

need thereof an effective anount of the pharnaceuti cal

conpodBt i oA raetbed af trepting canedrwhich comprishe agiinistrring to a subject

ﬁFr‘?équh of &h @ﬁ%wg Qﬁ\oﬁrl\t%f'fﬂe"%m URE SleBordiRk %o saysr%ofc‘fa.mm-

sel ecte romt group of tunor typés and

Bon-solid tunor types. 2 . The method according to

claimor claimwherein said cancer is selected from

the group of ovarian cancer, breast cancer,

endomd®s i a reethed pf trealing irapeas Whichrroatprisesradministering to a subject

ﬂﬂﬁbeﬁqﬁéﬂeopﬁ'{ éﬁécﬁwaﬁaﬁﬁtq{f théﬁ{a\‘h‘a‘@éutlﬁé%ﬁ{posmon according to

col orectal cancer, neuroblastomas and glioma. 22. The

fetm8d accordi ng to claimor claim19, wherein said

cancer is selected fromthe group of mnyel odyspl astic

syndrone, acute myel ogenous | eukem a and chronic

myel oRBnoc Jbe Methadagerrlingtg claim#8iqsslaim J9, Whereinssaid sanger is
QBIBctRH fERY e GFoup st selidRiRTBypRS 3AE 'n@ﬁ-%glld’\lu%r fpaser ,

ich conpriSes adm nistering to a subject in need
t hereof an effective anount of the conmpound according

to anygqoneTRé nfetifdBecadrdhg t%‘l:ianﬁ 188 R 119! wherein said cancer is
anel i orating one or nore of the Sﬁ npt onms associ at ed
3

sflested fiREthe orAvPca ovaiiAst saneer. RerAshrancer epgomelrial cancer,

Eé'@drﬁﬁéal'&néﬁe%ﬁlh%@%n-%alﬁéélﬁﬁrgg Haﬁlc@mﬁﬂﬁcapéaﬁcaﬁ colorectal
phar maceut i cal conposition according to claim9. 252

TARCEREtenRPlastBRTaMtgIoN| ai m 23 or cl ai m 24, wherei n
the one or nore syrrptorrs associated with cancer are
selected fromthe group: pain, fatigue, insomi

i nt er 28r endBe methe CPSﬂ"&tplclﬁ"f‘yﬂs AFRAIAY, Wb?féﬁ‘tsaﬁ’a‘i’q‘\"cer is

BeEBRY Y@hﬁhé@%d&%hﬁ%‘&?%laﬁ@ -syn@RBReC8&ke myelogenous leukemia
nonohydr ochl ori d ent ahydrate according to any one of
and chronic myelomonocytlc leukemia.

23. A method for ameliorating one or more of the symptoms associated with
cancer, which comprises administering to a subject in need thereof an effective
amount of the compound according to any one of claims 1-8.

24, A method for ameliorating one or more of the symptoms associated with

cancer, which comprises administering to a subject in need thereof an effective
amount of the pharmaceutical composition according to claim 9.
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clainms 1-8 for use in therapy. 27. Use of the

t opot ecan nonohydr ochl ori de pentahydrate according to
wangsomasoof clainms 1-8 in the preparation of aPCT/US2004/037626

medi canment for the treatnment of cancer. 28. Use of the

topot ggan fpd M&%b%g@k@ cl%ﬁ'ﬂ@@tb‘{@ra% 94%9&%9‘ tR& oh® or more

any one of clains 1-8 in the Earatlono
REaplemvassogiaged mf’mcameétar%e'%%d PMitpe groyp: paie, fatigue, insomnia,

MR ATER SR aERAy VysPnERRAESt pafP hemoptysis and hoarseness.

26. Topotecan monohydrochloride pentahydrate according to any one of

claims 1-8 for use in therapy.

27. Use of the topotecan monohydrochloride pentahydrate according to any
one of claims 1-8 in the preparation of a medicament for the treatment of cancer.

28. Use of the topotecan monohydrochloride pentahydrate according to any

one of claims 1-8 in the preparation of a medicament for ameliorating one or more of

the symptoms associated with cancer.
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