WD 03/ 035081 PCT/ EP02/ 11696 -1 PHARMACEUTI CAL COVPCSI TI ON FOR USE FOR THE
TREATMENT OF MALI GNANCI ES COVWPRI SI NG | N COVBI NATI ON A Bl SPHOSPHONATES, A
COX- 2 | NHwBIo3@BS08ND A TAXOL This invention relates to bi spoospoonsbes, in
particular to new pharmaceuticals uses of, and conpositions containing,

bi sphosphonat es. Bi sphosphonates are widely used to inhibit osteocl ast
activity in a variety of both benign and nmalignant di seases, which involve
excessive or inappropriate bone resorption. These pyrophosphate anal ogs
not only rdWGMECHECBCENPPERON FgR USIEORdTTRTREABMEN el N ¢ ASICHICOMPIHBRIGAY s o
provi de patients SAMEPNEIM BETHGEHEAES: ANEX T MpHEVER et ¢ H0%P

Bi sphosphonates are able to prevent bone resorption in vivo; the

t herapeutic efficacy of bisphosphonates has been denonstrated in the

treatment of 'sqﬂpe%i&ﬂeﬁte59§ %ﬁﬁﬁ?ﬁﬂgﬁgeg ﬁgfagic%lap{osfe acBREs uses of,

t unmour - i nduce yper cal cem a recently, bone netastases (BM
and mul ti pard compedithoma céivdihing fhisphosphorawssee Fl ei sch H 1997 Bi sphosphonat es
clinical. In Bisphosphonates in Bone D sease. Fromthe Laboratory to the

Patient. Eds: The Parthenon Publishing G oup, New York/London pp 68-163).
The mechani ss Biyphokphehatdd spheidehaiRed es idhiviti &stdochsngtivitye 06 platiey ofrtotst i | |
not conpletely understood and seemto vary according to the .
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resorption, to decrease the levelS of hydroxyproline or alkaline
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recruitnment, actiwvatio t.he .act i vi . 0 | ast Recent ,st udi es
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t unour cel desnondtbassd finr thex aapmenti bf hasgop@esis,f ostenpenibatPage’ adiseasd \of hbis,
concentrations of i,sphosphon , | ncluding zol edronat e, induce apoptosis
of breast Qmubv‘sg%eﬁﬂ%g%ﬁ@%ﬂﬁﬁgﬂ&l’ mQTe fESHILY cRANE Mefastages; (B (aggﬁ%?t&’?eﬁe et
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2602- 2608, 2001, Shiprman et al. Br. J. Cancer, 98: 665-672 (1997).
in Bone Disease. From the Laboratory to the Patient. Eds: The Parthenon Publishing Group,

New York/London pp 68-163). The mechanisms by which bisphosphonates inhibit bone

resorption are still not completely understood and seem to vary according to the
bisphosphonates studied. Bisphosphonates have been shown to bind strongly to the
hydroxyapatite crystals of bone, to reduce bone turn-over and resorption, to decrease the
levels of hydroxyproline or alkaline phosphatase in the blood, and in addition to inhibit the

formation, recruitment, activation and the activity of osteoclasts.

Recent studies have also shown that some bisphosphonates may have a direct effect on
tumour cells. Thus for example it has been found that relatively high concentrations of
bisphosphonates, including zoledronate, induce apoptosis of breast and prostate carcinoma and
myeloma cells in vitro (Senaratne et al. Br. J. Cancer, 82: 1459-1468, 2000; Lee et al., Cancer
Res., 61: 2602-2608, 2001, Shipman et al. Br. J. Cancer, 98: 665-672 (1997).

It has now been found that if certain types of bisphosphonates are used in combination

with certain types of cyclooxgenase-2 (COX-2) inhibitors to treat cancer cells in vitro, that



It has now been found that if certain types of bisphosphonates are used in
conbination wth certain types of cyclooxgenase-2 (COX-2) inhibitors to
treat carwero3osdoBs in vitro, that WO 03/035081 PCT/ EP02/ 1P6¥6P02/Pleehhanced,
and in sonme cases synergistic, cell growh inhibition is achieved conpared
with use of either the bi sphosphonate or COX-2 inhibitor alone.
Accordingly the present invention provi<es a pharmaceutical conposition for
treatment of malignancies, which conprises in conbination a bi sphosphonate
and a COX-2 inhibitor for sinultaneous, sequential or separate use.

Fur t her t henhaf¥eNiddan scﬂﬂ@é‘a‘s&%?nerrﬁlﬂlcuée@ ﬁ(ﬁwtﬁ ifiBition it ShieVed Dmpafild WithS:

preparation of a mnedicanent, for use in conbination with abi sphost‘nonate
f or treat mefigithsf thg bisphasphoante Of@péfe%ls@bltplrﬁlw@e alternative the invention
provi des use of a bisphosphonate for the preparation of a nedicanent for
use in conbination with a COX-2 inhibitor for treatnent of a malignant

di sease. | mceorﬁinglylnhrrpresmeimtentids@rbvidesmlihanmape\mhildempamtimtfhaﬂeaaﬁent ofating a

patient sufferin gnan di segse, conpri si n|ster ng to the
pati ent an“@ﬁ Yq? %ﬁnhﬁW“SS? gom ’f‘%tt?ﬂﬁg’bsl%??a affr?ﬁggr&ggn ?é‘lbﬂl?"\?é *Lmount  of
a COX- 2 i nkintthridous, ¥&fuedtil thieparitb@sd. nvent i on provi des use of a COX-2
inhibitor in conbination with a bisphosphonate to inhibit cancer cell

growt h or induce cancer cell apoptosis. Accordingly also the present

i nventi on furt BgthePiR YhvifnbroViis BRGREbE gbxcpmeﬁdrtf% @%{mﬁmm' ting

cancer cell growth or 1nducing cancer ce apopt osi s rrses in
conbi natio medlaalmns,piholsﬁp lroesambinatiendw TOXbigpliosptiopate for tfeatmest ofial mad:gmnu s,
sequenti al Separate use. Further the invention provides the use of a
bi sphosphonafe for the preparation of a nedicament, for use in conbination
with a COX-2 inhibitor for inhibiting cancer cell grovvth or inducing
cancer cell ap{) Losi S. . . . . . .

n the alternative the invention provides use of a bisphosphonate for the preparation of a
medicament for use in combination with a COX-2 inhibitor for treatment of a malignant

disease.

In a further aspect the invention provides a method of treating a patient suffering from a
malignant disease comprising administering to the patient an effective amount of a

bisphosphonate and an effective amount of a COX-2 inhibitor.

Yet further the invention provides use of a COX-2 inhibitor in combination with a

bisphosphonate to inhibit cancer cell growth or induce cancer cell apoptosis.

Accordingly also the present invention further provides a pharmaceutical composition for
inhibiting cancer cell growth or inducing cancer cell apoptosis which comprises in combination

a bisphosphonate and COX-2 inhibitor for simultaneous, sequential or separate use.

Further the invention provides the use of a bisphosphonate for the preparation of a
medicament, for use in combination with a COX-2 inhibitor for inhibiting cancer cell growth or

inducing cancer cell apoptosis.



WO 03/ 035081 PCT/ EP02/11696 -3 In preferred enbodi nents the bi sphosphonate
and COX-2 inhibitor are used in conbination with Taxol or a derivative

t hereof . wWo®amsEByly in a yet further aspect the present iPeT@EPhY/ oK@l SO
provi des a pharmaceutical conposition for treatnment of malignancies, which
conprises in conbination a bi sphosphonate, Taxol or a derivative thereof
and a COX-2 inhibitor for simultaneous,-3equential or separate use.
Further the invention provides the use of a Taxol or a derivative thereof
for the preparation of a nedicanent, for use in conbination with a

bi sphosphonat ernfiéterfedémliodimenid thdbidpbsphoiiatd @R tinkilitor aldREdggRaNt di sease.
Further still the invention provides a nethod of treating a patient

suf feri ng Fewbination withjTgreler adprivativethersofor i si ng adni ni stering to the patient
an effective anount of a bisphosphonate, an effective anount of a COX-2

i nhi bitor and an effect anobunt of a Taxol or a derivative thereof. In
accordance w t Acdondingly insiget furtherespecothe ptesdnainvérgion ako providehaphathicemizaki bl e

doubl e conbi natjons of a) bisphosphonates, b) COX-2 |nhibitor and c) Taxol
o e i var FOBPRHER S5 eugh: LSRR VB S hmmbsstinse GRERo o b

cancer cel ITaxoMdesd&aRartBdtedfiahd a COX-2 inhdael foR gfkanesRP s adnihbor sdpakhte | N yet
further enbodi nents the invention provides: a nethod of treating a patient

suf fering #m a mal i gnant di sease conprising adnmnistering to the patient
an effective anobunt of a Taxol or a derivative thereof in conbination with
an effect anount of a bi sphosphonate or an effective anount of a COX-2
i nhi bitor; a cBurthesthe inyentignprevidenthewsé efd Taxohgragietivasive thereo§ fomrthet aneous,

sequenti al _or _separsat ; uses ,of the.corr ndi n u
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or deri vat inhibitbhfer @edtment COXmalignaht disehser, for the preparation of anti-cancer

Further still the invention provides a method of treating a patient suffering from a
malignant disease comprising administering to the patient an effective amount of a
bisphosphonate, an effective amount of a COX-2 inhibitor and an effect amount of a Taxol or a

derivative thereof.

In accordance with the present invention it has been found that all possible double
combinations of a) bisphosphonates, b) COX-2 inhibitor and c¢) Taxol or derivative thereof, as
tested, gave enhanced growth inhibition of cancer cells when compared with use of each agent

separately.

Thus in yet further embodiments the invention provides:

a method of treating a patient suffering from a malignant disease comprising administering to
the patient an effective amount of a Taxol or a derivative thereof in combination with an effect
amount of a bisphosphonate or an effective amount of a COX-2 inhibitor;

a corresponding pharmaceutical composition for simultaneous, sequential or separate use; and
uses of the corresponding dual combinations, i.e. taxol or derivative thereof + bisphosphonate,
or taxol or derivative thereof + COX-2 inhibitor, for the preparation of anti-cancer

medicaments.



medi caments. WO 03/ 035081 PCT/ EP02/ 11696 -4 In the present description the
term"treatnent” includes both prophylactic or preventative treatnent as
wel | as cwoaBiss®sor di sease nodi fying treatnent, includi n@gCrmPat/mepé  of
patients at risk of contracting the di sease or suspected to have contracted
the disease as well as ill patients. The invention is generally applicable
to the treatnent of malignant di seases -Mor which bi sphosphonate treatnent
is indicated. Thus typically the disease is a nmalignant disease which is
associated wth the devel opnent of bone netastases or excessive bone
resorption. Exanples of such diseases include cancers, such as breast and
prostate cancers, nmultiple nyeloma (MM, tunour induced hypertension (TIH)
and similar di Bébesereseahdeseriphin thederd “teptment inckdpsshoth prephylactient i on i s
appl i cabl e pt0erh fiffe tr R AR weltbis BRRG e SRR EREG B MeafiRnl HcftldRE ihdrancancer s
such as bFeast cancer, lung cancer, colon cancer or prostate cancer. The
conposi t i onfpatirgeat risk @f awttiacting the disease qusespested forbavexontactedthe disease asawell
i nprovenent ..to.existing therapy of malignant di seases in which
bi sphosphoAsl!&848s used to prevent or inhibit devel opnent of bone
met ast ases .or excessive bone resorption, and in which (as has been
di scovered in accordance with the present inventjon) bisphosphonate

e b

treatnent al soTl?ermYe_BP‘f“s‘_s EERFCY APRA Fatrpent P%ﬂ&%‘“é’&?@éﬁrfobw?h
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as breast cancer, lung cancer, colon cancer or prostate cancer.

The compositions, uses and methods of the present invention represent an improvement
to existing therapy of malignant diseases in which bisphosphonates are used to prevent or
inhibit development of bone metastases or excessive bone resorption, and in which (as has been
discovered in accordance with the present invention) bisphosphonate treatment also inhibits
cancer cell growth or induces cancer cell apoptosis. The combination of a bisphosphonate
with a COX-2 inhibitor, especially also with Taxol or a derivative thereof, advantageously
gives rise to enhanced, or even synergistic, levels of cancer cell growth inhibition or cancer cell

apoptosis.
The bisphosphonates for use in the present invention are preferably N-bisphosphonates.
For the purposes of the present description an N-bisphosphonate is a compound which in

addition to the characteristic geminal bisphosphate moiety comprises a nitrogen containing side

chain, e.g. a compound of formula I



WO 03/ 035081 PCT/ EPO2/ 11696 -5 P(OR)2 Rx X P(OR)2 O wherein Xis
hydr ogen, hydroxyl, am no, al kanoyl,or an am no group substituted by Cl1-C4
al kyl , orwoaBkasyl; R is hydrogen or Cl-C4 al kyl and Rx PEST&PSYdwI€hai n
whi ch contains an optionally substituted am no group, or a nitrogen
cont ai ni ng heterocycle (including aromatic nitrogen-containing
het er ocycl es), and pharmaceutically acedptable salts thereof or any hydrate
t hereof . Thus, for exanple, suitable N bisphosphonates for use in the
invention may include the follow ng conmpounds or a pharmaceutically
acceptabl e salt thereof, or any hydrate Qhereof: 3-
am no- | - hydr oxypr opane- 1, 1- di phosphonic Hcid (pam dronic acid), e.g.
pam dronate (APD); 3-(N, N-di net hyl am noP(QRRydr oxypr opane- 1, 1- di phosphoni c
acid, e.g. dinmethyl-APD; 4- am no-|-hydr xybutan?-l,l-diphosphonic acid
(al endronic acid), e.g. alendronatgx -
3- (et hyl pent yl am no) - propyl i dene- bi spho$phoni ¢ acid, ibandronic acid, e.qg.
i bandronat e; 6- anino-I-hydroxyhexane-1,F«mmghosphonic acid, e.g.
am no- hexyl -BP; 3-(N-nethyl-N-n- - |
pentylanino)-l-hydroxypropane-l,1-diphos@honic acid, e.g. nethyl-pentyl-APD
(= BM 21.%%3%%; 1- hydr oxy-2- (i m dazol -1-yl)ethane-1, 1-di phosphoni ¢ aci d,
e.g. zoeedronic acid; 1- hydroxy-2-(3-pyridyl)ethane- 1, 1-di phosphonic acid
(risedroni X iatiydidgenchydroxyl, &fielo,ilkahéyl,or ardhinislzrogp Mbsethdey by Ey-O, slkyli om sal t s
thereof, for exanple N-nmethyl pyridiniumiodides such as NE- 10244 or NE-
10446; 3-[ Kkg®Yhhenyl t hi oet hyl ) - N- met hyl ani no] - 1- hydr oxypr opane- 1, 1- di -
phosphonicRgghﬂﬁ%%nhy@pg%MmﬁaﬁpyrroIidin-1-y|)propane-1,|-diphosphonic
acid, e.g. EB 1053

Rx is a side chain which contains an optionally substituted amino group, or a nitrogen

containing heterocycle (including aromatic nitrogen-containing heterocycles),

and pharmaceutically acceptable salts thereof or any hydrate thereof.

Thus, for example, suitable N-bisphosphonates for use in the invention may include the
following compounds or a pharmaceutically acceptable salt thereof, or any hydrate thereof: 3-
amino-1-hydroxypropane-1,1-diphosphonic acid (pamidronic acid), e.g. pamidronate (APD);
3-(N,N-dimethylamino)-1-hydroxypropane-1,1-diphosphonic acid, e.g. dimethyl-APD; 4-
amino-1-hydroxybutane-1, 1-diphosphonic acid (alendronic acid), e.g. alendronate; 1-hydroxy-
3-(methylpentylamino)-propylidene-bisphosphonic acid, ibandronic acid, e.g. ibandronate; 6-
amino-1-hydroxyhexane-1,1-diphosphonic acid, e.g. amino-hexyl-BP; 3-(N-methyl-N-n-
pentylamino)-1-hydroxypropane-1,1-diphosphonic acid, e.g. methyl-pentyl-APD (= BM
21.0955); 1-hydroxy-2-(imidazol-1-yl)ethane-1,1-diphosphonic acid, e.g. zoledronic acid; 1-
hydroxy-2-(3-pyridyl)ethane-1,1-diphosphonic acid (risedronic acid), e.g. risedronate,
including N-methyl pyridinium salts thereof, for example N-methyl pyridinium iodides such as
NE-10244 or NE-10446; 3-[N-(2-phenylthioethyl)-N-methylamino]- 1-hydroxypropane-1,1-di-
phosphonic acid; 1-hydroxy-3-(pyrrolidin-1-yl)propane-1,1-diphosphonic acid, e.g. EB 1053
(Leo); 1-(N-phenylaminothiocarbonyl)methane-1,1-diphosphonic acid, e.g. FR 78844
(Fujisawa); 5-benzoyl-3,4-dihydro-2H-pyrazole-3,3-diphosphonic acid tetraethyl ester, e.g. U-



(Leo); 1-(N-phenyl am not hi ocar bony]) met hane- 1|, | -di phosphonic acid, e.g. FR
78844 (Fujisawa); 5-benzoyl -3, 4-di hydro-2H pyrazol e- 3, 3-di phosphoni ¢ acid
t et r aet hyWoastsasogi e. g. U WO 03/ 035081 PCT/ EP02/ 11696 -6 @T33Pot/Uspehn);
and 1-hydroxy-2-(imdazo[ 1, 2-a] pyridin-3-yl)ethane-1, 1-di phosphoni ¢ aci d,
e.g. YM529. In one enbodinent a particularly preferred N bi sphosphonate
for use in the invention conprises a c@wound of Formula Il | 1 P(OR)2
Het -A X 1l P(OR)2 O wherein Het is an imdazole, oxazole, isoxazole,
oxadi azol e, thiazole, thiadiazole, pyridine, 1,2,3-triazole,
1,2, 4-tri agpdsy @pjoRD0#id - HB%%&J 8- {iRfAhsA, 2-a}i49h(ﬁﬂ 3l )eﬂiﬁﬂé DakgnYs ppﬁuiﬁé&a&ut ed
by aI kyl , al koxy hal ogen, gr oxyl, carboxyl, an am no group optionally
substit ut ed-gb¥yM R%yl or al kanoyl radicals or a benzyl radical optionally
substituted by alkyl, nitro, amno or am noalkyl; A is a straight-chai ned
or branched, saturated or unsaturated hydrocarbon noiety containing froml
to 8 carbon at s exbodimern atpydicuigdgnpran‘eaaa Néaisphaxphdriate foras tiri thel irwehtiop
al kanoyl, or ap amn 0 IIy substituted by al kyl or al kanoyl
radi cal s, a?faprﬁeﬁ%@m@&f%ﬁ” or an alkyl radical, and the
phar macol ogi cal l y acceptabl e sal ts thereofg In a further enbodinent a
particularly preferred bisphosphonate for ﬁJse in the invention

P(OR),

| Xl n

Het A
P(OR),

wherein
Het is an imidazole, oxazole, isoxazole, oxadiazole, thiazole, thiadiazole, pyridine,
1,2,3-triazole, 1,2,4-triazole or benzimidazole radical, which is optionally substituted
by alkyl, alkoxy, halogen, hydroxyl, carboxyl, an amino group optionally substituted by
alkyl or alkanoyl radicals or a benzyl radical optionally substituted by alkyl, nitro,
amino or aminoalkyl;
A is a straight-chained or branched, saturated or unsaturated hydrocarbon moiety
containing from 1 to 8 carbon atoms;
X’ is a hydrogen atom, optionally substituted by alkanoyl, or an amino group optionally
substituted by alkyl or alkanoyl radicals, and
R is a hydrogen atom or an alkyl radical,

and the pharmacologically acceptable salts thereof.

In a further embodiment a particularly preferred bisphosphonate for use in the invention

comprises a compound of Formula ITI



conprises a conpound of Formula Il WO 03/035081 PCT/ EP02/ 11696 -7 P Het'
-C X' H(OR2 10 wherein Het' is a substituted or unsubstituted
het er oar owato3o3fosve- nenbered ring selected from the groupcrmeer/stebarg of

i mdazolyl, imdazolinyl, isoxazolyl, oxazolyl, oxazolinyl, thiazolyl,
thiazolinyl, triazolyl, oxadiazolyl and thiadiazolyl wherein said ring can
be partly hydrogenated and wherein said7substituents are selected from at
| east one of the group consisting of ClL-C4 al kyl, Cl-C4 al koxy, phenyl,

cycl ohexyl, cycl ohexyl methyl, hal ogen and am no and wherein two adj acent
al kyl substituents of Het can together fgfyma second ring; Y is hydrogen
or G- alkyl; X' is hydrogen, hydroxyl, @m no, or an am no group

substituted by C1-C4 alkyl, and R is hydrpgml)zor Cl-C4 al kyl; as well as
t he pharnacol ogically acceptable salt$ and|isomers thereof. In a yet

further enbodi ment a parti cuhgf-g_p.r_e 'gphoiﬂhonate for use in the
i nvention conprises a conpound of ForHula [V I P(OR)2 Het"' CR2 IV H

ﬁ(OR)2

wherein
Het’ is a substituted or unsubstituted heteroaromatic five-membered ring selected from
the group consisting of imidazolyl, imidazolinyl, isoxazolyl, oxazolyl, oxazolinyl,
thiazolyl, thiazolinyl, triazolyl, oxadiazolyl and thiadiazolyl wherein said ring can be
partly hydrogenated and wherein said substituents are selected from at least one of the
group consisting of C,-C, alkyl, C;-Cs alkoxy, phenyl, cyclohexyl, cyclohexylmethyl,
halogen and amino and wherein two adjacent alkyl substituents of Het can together
form a second ring;
Y is hydrogen or C,-C; alkyl;
X" is hydrogen, hydroxyl, amino, or an amino group substituted by C,-C, alkyl, and
R is hydrogen or C;-C; alkyl;

as well as the pharmacologically acceptable salts and isomers thereof,

In a yet further embodiment a particularly preferred bisphosphonate for use in the

invention comprises a compound of Formula IV

L(OR)2
v

Het™ | R2

IO

ﬁ(OF"{)2
wherein
Het is an imidazolyl, 2H-1,2,3-, 1H-1,2,4- or 4H-1,2,4-triazolyl, tetrazolyl, oxazolyl,

isoxazolyl, oxadiazolyl, thiazolyl or thiadiazolyl radical which is unsubstituted or C-



P(OR)2 O wherein Het"' is an imdazolyl, 2H1,2,3-, 1H1,2,4- or

4H 1, 2, 4-triazolyl, tetrazolyl, oxazolyl, isoxazolyl, oxadiazolyl,

t hi azol ylworosnbsoadi azol yl radi cal which is unsubstituted @®CTEPMIG3¢ 035081
PCT/ EPO2/ 11696 -8 nono-or di-substituted by | ower alkyl, by |ower alkoxy,
bx phenyl which may in turn be wmon- or disubstituted by |ower alkyl,

| oner al koxy and/or hal ogen, by hydroxy,gby di- |ower alkylam no, by |ower
al kylthi o and/ or by halogen and is N-substituted at a substitutable N-atom
by lower alkyl or by phenyl-lower alkyl which may in turn be rmno- or

nal ogon, and 2 Potimaauited s sy b e Rk, b RUALIRASES I RREGET

| ower radicals mgnn-ngdmbsumtedrbgilowmlalkgﬂ, lmg/er?allibmmwsr hakrgea, uyhadmy;(bydgl cally

acceptabl e salt, there | es, of .par ref rred
N- bi sphosphonat lgwe tf%lfy%ﬁ%‘% ﬁ)"ﬁé #OUEE Zloge}ﬁ dhd &' N-subsfituted at a
2-(1-Methylim ds%Eﬁituthlb(N)atémBywmmylmﬁ?pﬂenirléwmhﬁi&h enaf @l tdin be

2- (1-Benzyl i m dazol dr oxyet hane- 1, 1- di phosphoni ¢ aci d;
2- (1- Met hyl i ni caoRsY- Dndwu;m&ut @r‘&%ﬂﬂ%‘lbnb&’%ﬂ%d%ﬁ afkoxy prg/or] -
Am no- 2- (1- et Wa'l geh dadol - 4-yl)ethane-1, 1-di phosphonic acid; 1- Amno-2-(1
benzyl i m dazol -4-yI') et hane- 1, 1 -di phosphoni c acid;
(1-Methylim cﬂ&?mlhyd_mgfm) bxdn@zWea:mianlqwm@gphigm balegend;
-(1-Benzylim h honi ¢ aci d;
- EI mi dazol - | -d‘?YQ”aﬁmﬁir')‘a%‘ g‘r’\é”‘f‘"ﬁ“ §s§%on. c acid; 2-(Inidazol- |
yl ) et haneer dphaimacdioglealydeceptablessait thereof

INNII\"I

Examples of particularly preferred N-bisphosphonates for use in the invention are:
2-(1-Methylimidazol-2-yl)-1-hydroxyethane-1,1-diphosphonic acid;
2-(1-Benzylimidazol-2-yl)-1-hydroxyethane-1,1-diphosphonic acid;
2-(1-Methylimidazol-4-yl)-1-hydroxyethane-1,1-diphosphonic acid;

1- Amino-2-(1-methylimidazol-4-yl)ethane-1,1-diphosphonic acid;

1- Amino-2-(1-benzylimidazol-4-yl)ethane-1,1-diphosphonic acid;
2-(1-Methylimidazol-2-yl)ethane-1,1-diphosphonic acid;
2-(1-Benzylimidazol-2-yl)ethane-1,1-diphosphonic acid;

2-(Imidazol-1-yl)- 1-hydroxyethane-1, 1-diphosphonic acid;
2-(Imidazol-1-yl)ethane-1,1-diphosphonic acid;
2-(4H-1,2,4-triazol-4-yl)-1-hydroxyethane-1, 1-diphosphonic acid;
2-(Thiazol-2-yl)ethane-1,1-diphosphonic acid;
2-(Imidazol-2-yl)ethane-1,1-diphosphonic acid;
2-(2-Methylimidazol-4(5)-yl)ethane-1,1-diphosphonic acid;
2-(2-Phenylimidazol-4(5)-yl)ethane-1,1-diphosphonic acid;
2-(4,5-Dimethylimidazol-1-yl)- 1-hydroxyethane-1,1-diphosphonic acid, and
2-(2-Methylimidazol-4(5)-yl)-1-hydroxyethane-1,1-diphosphonic acid,

and pharmacologically acceptable salts thereof.



2-(4H1,2,4-triazol -4-yl)-I-hydroxyet hane-1, |-di phosphonic acid;

2 (Thlazol 2-yl)ethane- 1, 1- di phosphoni ¢ aci d;

2- (1 m dazwlb-03/y30pet hane- 1, 1- di phosphoni ¢ aci d PCT/EP02/11696

2- (2-Met hyl i m dazol -4(5)-yl) et hane-1, 1-di phosphoni c acid;

2- (2- Phenyl i m dazol - 4(5) -yl ) et hane- 1, 1- di phosphoni c aci d;

2-(4,5-D nmet hyl i m dazol -1-yl ) -1-hydroxyehane-1, |-di phosphonic acid, and

2- (2- Met hyl i m dazol -4(5)-yl)-1-hydroxyet hane-1, 1- di phosphoni ¢ acid, and
phar macol ogi cal | y accept able salts thereof. WO 03/035081 PCT/EP02/11696 -9

The nost prefegre

2- (i m dazol -1 ;ﬁ r%mﬁ ?%?ﬁ?’ﬁ@@@ %tgg?r“%osp o'%]‘l'egn(léﬂgl;{gqhg%ghfyc)nl c acid)
or a phar na;zdrbx;glhamal-I y diphosphbnaib heid salddronichueidy of a phakhacblogichllyiceqplablesaloni C
aci d derivat ?s menti oned above are well known fromthe |literature. This
I ncl udes t F‘?" manuf acture (see e.g. EP-A-513760, pp. 13-48). For exanpl e,
3- am no- | -hydroxypropane-1, 1-di phosphonic acid is prepared as descri bed
e.g. in US patent 3,962,432 as well as the disodiumsalt as in US patents
4,639, 338 and alltheN- égp}xos@mmpcﬁ)pcrwatwes mentioned above are well known from the

dr oxy- 2- (i megﬂrQ'THls ULgS 'Eﬁé‘i}‘%nalmﬂacﬂ} 1@pLE 5@976% %étlgﬁ?ﬁ‘i‘“é'e%ﬁ‘fgﬁ

described e.g. 1n US patent See al so U
4, 687, 767. aﬂihle ll\hYdrcacmmsmdnhﬂprosmmmmggapmd asdesdribedre.gf in 31§ pasapher or of

2 TR Slosh TR R ARRL AT Syl £ A et 5ol kPG vt
cis-trans uﬁﬁyfer(&mdzﬁbm@péthmu i-atpnwpsoxﬁdzexdmbb&pﬂewlas desddbedégrmusfpatdnhe
pure antipodes and/or he N- bi sghosphonat es can al so be used

in the forfh’ P 1%91§F‘F31FB/H§QP@'§ 77%@%}5‘&@( H&’- sol vents used for their

crystallisation. The COX-2 inhi b| tors used in the pharnaceuti cal

conpositions and treatnent nethods of
The N-bisphosphonates may be used in the form of an isomer or of a mixture of isomers

where appropriate, typically as optical isomers such as enantiomers or diastereoisomers or
geometric isomers, typically cis-trans isomers. The optical isomers are obtained in the form of

the pure antipodes and/or as racemates.

The N-bisphosphonates can also be used in the form of their hydrates or include other

solvents used for their crystallisation.

The COX-2 inhibitors used in the pharmaceutical compositions and treatment methods of
the present invention are typically those which have an ICsy for COX-2 inhibition less than
about 2uM and an ICso for COX-1 inhibition greater than about 5uM, e.g. when measured in
the assays described by Brideau et al.in Inflamm. Res. 45:68-74 (1996). Preferably the COX-2
inhibitor has a selectivity ratio of at least 10, more preferably at least 40, for COX-2 inhibition
over COX-1 inhibition.

Thus, for example, suitable COX-2 inhibitors for use in the invention may include the
following compounds or derivatives thereof or a pharmaceutically acceptable salt thereof, or
any hydrate thereof: rofecoxib, etoricoxib, celecoxib, valdecoxib, parecoxib, or a 5-alkyl-2-

arylaminophenylacetic acid derivative COX-2 inhibitor, e.g. of formula V as defined below.



the present invention are typically those which have an 1 C50 for COX-2
inhibition |l ess than about 2Mand an 1C50 for COX-1 inhibition greater

t han abouwoO3®j03®8y. when nmeasured in the assays descri be®cnErPBriteau et
al.in Inflamm Res. 45:68-74 (1996). Preferably the COX-2 inhibitor has a
selectivity ratio of at |least 10, nore preferably at |east 40, for COX-2
inhibition over COX-1 inhibition. ThusjOofor exanple, suitable COX-2
inhibitors for use in the invention may include the follow ng conpounds or
derivatives thereof or a pharmaceutically acceptable salt thereof, or any
hydrate thereof: rofecoxib, etoricoxib, celecoxib, val decoxib, parecoxib,
or a 5-al kyl-2- aryl am nophenyl acetic acid derivative COX-2 inhibitor, e.g.
of fornula V akn aaembpditense @%-www Gz Iesin thereEpOayentionemprise a n an
enbodi ment ¢ nhibktor for use in the present invention conprises a
conpound O@@?ﬁﬁgﬁ@hﬂ?ﬁ CH2COOH NH ~V) R / RS R2 R4 R3 wherein Ris
methyl or ethyl; R is chloro or fluoro; R2 is hydrogen or fluoro; R3 is
hydr ogen, fluoro, chloro, netayl, ethgbcogﬁ;hoxy, et hoxy or hydroxy; R4 is
hydrogen or fluoro; and RS is CH g7 fiuoro, trifluoronmethyl or nmethyl;

pharmaceutically acceptabl e sal ereof ; and pharmaceutically acceptable
prodrug esters thereof. NH W)
R1 RS
R; R,
R

wherein R is methyl or ethyl;
R, is chloro or fluoro;
R; is hydrogen or fluoro;
R3 is hydrogen, fluoro, chloro, methyl, ethyl, methoxy, ethoxy or hydroxy;
R4 is hydrogen or fluoro; and
Rs is chloro, fluoro, trifluoromethyl or methyl;
pharmaceutically acceptable salts thereof; and

pharmaceutically acceptable prodrug esters thereof.

Particular compounds of formula V are those wherein R is methyl or ethyl; R; is chloro
or fluoro; R; is hydrogen; R3 is hydrogen, fluoro, chloro, methyl or hydroxy; R, is hydrogen;
and Rs is chloro, fluoro or methyl; pharmaceutically acceptable salts thereof; and

pharmaceutically acceptable esters thereof.

A particular embodiment relates to the compounds of formula V wherein R is methyl or
ethyl; R, is fluoro; R; is hydrogen; R; is hydrogen, fluoro or hydroxy; Ry is hydrogen; and Rs is
chloro; pharmaceutically acceptable salts thereof; and pharmaceutically acceptable prodrug

esters thereof.



Particul ar conpounds of fornula V are those wherein Ris nethyl or ethyl;

R, is chloro or fluoro; R2 is hydrogen; R3 is hydrogen, fluoro, chloro,
met hyl orwioydnssoglr R4 is hydrogen; and R5 is chloro, flu®@ca/Em2msbéyl ;
pharmaceutically acceptable salts thereof; and pharnmaceutically acceptable
esters thereof. A particular enbodinent relates to the conmpounds of fornula
V wherein Ris nethyl or ethyl; R is-fffuoro; R2 is hydrogen; R3 is
hydrogen, fluoro or hydroxy; R4 is hydrogen; and R5 is .chloro;
pharmaceutically acceptable salts thereof; and pharnaceutically acceptable
prodrug esters gm o
particul ar enbOéﬁ&ﬁér%%pl!ﬁﬂi%ﬁ?%%fﬂ{nﬁ? lggeia}%sqgg%%%u# S o%ll?ﬁpl(ﬁ)ar‘r’rul avVv
wher ei n R wherintR/is echylcvmndnlwl,,Rnﬁa fhjogo fRzm)lmdrogmm &Jolwdirsogmdrqgen,fﬂuumro; R3 is
hydr ogen, uor o eth ro en or fluoro; and R5 is
chloro, fl ug‘%y %fhydmf‘ﬁ%){s hydﬁogrrac%%{)frl caﬂz lsc r§n§} t hereof; and
phar maceut Ipﬁﬁ}nhgeuﬁ@ﬂ:l? pdcallnhlﬂe gHlto cheteo f:and plﬂa&madehmfanpicceﬁwlé pretrugleQesai d
corrpounds ?I n Ris nethyl or ethyl; R is fluoro; R2-R4 are hydrogen
or fluoro; "8f®"R5 is chloro or fluoro; pharmaceutically acceptable salts

t her eof ; and pharmaceutically acceptable prodrug esters thereof. A further
enbodi ment of the invention relates to the conpounds of fornmula V wherein
R is methyl or Burther aregaid pempoupds whergpRiismethylor ethyl B, is dlupspiRoBesre et hoxy or

hydroxy; R I . ' fiablie salts
t her eof ; ﬁ&hﬁ efé‘roarjrggé}at?ngg{; |1§51§5§8{){1%b{’ gm rodlggzﬁ19 J[gél)le)é gsﬁgeggofa‘&not her
enbodi rrent phdr1m¢wt1¢aﬂyecr¢bptdrle pxekimgestetsohdrm corrpounds of formula V wherein
Ris methyl; R is fluoro; R2 is hydrogen; R3 is hydrogen or fluoro; R4 is
hydrogen; and R5 is chloro; pharnaceutically acceptable salts thereof; and
phar maceuti cal | X faetee phbddirfen bOEE HFentidE ritss tb IRy ®Ripounds of formula V wherein

R is methyl or ethyl; R, is fluoro; R; is fluoro; R3 is hydrogen, ethoxy or hydroxy; R, is fluoro;

and R; is fluoro; pharmaceutically acceptable salts thereof;, and pharmaceutically acceptable

prodrug esters thereof.

Another embodiment of the invention relates to the compounds of formula V wherein
R is methyl; R; is fluoro; R; is hydrogen; R3 is hydrogen or fluoro; Ry is hydrogen; and Rs is
chloro; pharmaceutically acceptable salts thereof; and pharmaceutically acceptable prodrug

esters thereof.

Particular embodiments of the invention relate to compounds of formula V

(a) wherein R is methyl; R, is fluoro; R; is hydrogen; R; is hydrogen; R, is hydrogen;
and R; is chloro; pharmaceutically acceptable salts thereof; and pharmaceutically acceptable

prodrug esters thereof;

(b) wherein R is methyl; R, is fluoro; R; is hydrogen; R; is fluoro; Ry is hydrogen; and
R; is chloro; pharmaceutically acceptable salts thereof; and pharmaceutically acceptable

prodrug esters thereof;



Particul ar enbodi mrents of the invention relate to conpounds of formula V
(a) wherein Ris nethyl; R is fluoro; R2 is hydrogen; R3 is hydrogen; R4

i s hydrogen;o03/0a3edi R5 i s chl oro; pharnmaceutically accept ablpeTgor/sicbber eof ;
and pharmaceutically acceptable prodrug esters thereof; (b) wherein Ris
methyl; R, is fluoro; R2 is hydrogen; R3 is fluoro; R4 is hydrogen; and R5
is chloro; pharmaceutically acceptable_galts thereof; and pharmaceutically
acceptable prodrug esters thereof; WD 03/035081 PCT/ EP02/ 11696 -12 (c)
wherein Ris ethyl R, is fluoro; R2 is fluoro; R3 is hydrogen; R4 is
fluoro; and RS | ] ther and
phar maceuti cal | y a%%é%?k?ﬁ etg)ga%gyﬁ&’% l?%e}rl‘gor?qgr ec?%.p(’ggrféa(wd HoaEr eﬁﬁi Ris
ethyl; Rl |fmotbhblmmace5ﬁball)sadagpimhgﬂhs thBof; andcpHantiazeutiedlly ®cdpyableqgediug and RS
is nethyl; @? i,cally acceptable salts thereof; and pharmaceutically
accept abl e © ??3 ¢ ers thereof. Pharnacol ogically acceptable salts of

bi sphosphonat es and COX-2 inhibitors are preferably salts with bases,
conveni ently metdl wﬁe@élﬁRxdahilvmds thileroy Ry i iptogden; RJ i chibid; RN hidrbgenf andt he
Periodic Tabl e of the El erreeliy g;l udi ng al kali nmetal salts, e.

pot assi um &vds BEpdRhamagentically agehptablesalts thereof andpharmaceytically sgqeptable ) ¢ s
preferably spiired dsbartherdgdnesi um sal ts, and al so anmonium salts with

anmoni a or organi c am nes. Especially preferred pharmaceutically acceptable
salts of the N-bisphosphonates are those where one, two, three or four, in
particul ar onep onic acid
are repl aced byR E%% cye%f'lt8 ﬁﬁ é}hg%{%%bg%ﬁ Ceg.zalll%géxl iriﬁ%lg{r&???& ar sodi um
pot assi um @referabty)sultumthbaseﬁ |cpmten1em5{ra¢taiealssatémﬂm&o@n ponps Iy bf Ba areldTigefoup of

phar maceut i sal ts sphonates is
characteri Z %%d‘ﬁ&@ﬁgﬁpgﬁgha’&’ i 'Bc ﬁ“eé gﬂ Sries: PRESTRIE 83 §spesially
accept abl e seditin@4lts, or alkaline earth metal salts, preferably calcium or magnesium salts, and also

ammonium salts with ammonia or organic amines.

Especially preferred pharmaceutically acceptable salts of the N-bisphosphonates are
those where one, two, three or four, in particular one or two, of the acidic hydrogens of the
bisphosphonic acid are replaced by a pharmaceutically acceptable cation, in particular sodium,

potassium or ammonium, in first instance sodium.

A very preferred group of pharmaceutically acceptable salts of the N-bisphosphonates is
characterized by having one acidic hydrogen and one pharmaceutically acceptable cation,

especially sodium, in each of the phosphonic acid groups.

An alternative class of cox-2 inhibitors compounds for use in the invention is the
methane sulfonanilide class of inhibitors, of which NS-398, flosulide, nimesulide and (i) are

example members.



especially sodium in each of the phosphonic acid groups. An alternative
class of cox-2 inhibitors conpounds for use in the invention is the

met hane swibfoanssesl i de cl ass of inhibitors, of which NS-398CTfHPo¥ulcPEle,
nimesulide and (i) are exanple nmenbers. WO 03/035081 PCT/ EP02/ 11696 -13
NHSQ2CH3 NHSQ2CH3 NHSQ2CH3 0"0 F NO2 NO2 O NS-398 N nesulide (i), X =S
Flosulide, X =0 A further class of CO@2 inhibitors is the tricyclic

i nhi bitor class, which can be further divided into the sub-cl asses of
tricyclic inhibitors with a central carbocyclic ring (exanples include
SC- 57666, 1 and 2; those with a cen r%l monocyclic het erm@m‘p ring

(exanpl es i S@ieHPpuP 697, SC- 58135, —158635 SC 236 a d 3, 4 *and 5) and
those with a gentpal bi cycl i ¢ hetegocyo i ng (exang i '-
9 and 10). n 4, and 5(are des d in US 4 995
CH3SO2 NH2 (0% F SC- 571 66@1 2 O 03 /035081 02 3z -14
CH3S2 CH3S H2SO2 \ \ Br NI
NO, 0, , o
NS-398 Nimesulide (i), X=8
Flosulide, X=0

A further class of COX-2 inhibitors is the tricyclic inhibitor class, which can be further
divided into the sub-classes of tricyclic inhibitors with a central carbocyclic ring (examples
include SC-57666, 1 and 2; those with a central monocyclic heterocyclic ring (examples
include DuP 697, SC-58125, SC-58635, SC 236 and 3,4 and 5); and those with a central
bicyclic heterocyclic ring (examples include 6, 7, 8, 9 and 10). Compounds 3, 4, and 5 are
described in U.S. Pat. No. 5,474,995.

SC-57666 1



s | F. H3C DuP697 SC- 58125 SC-58635, celeoxib H2NSO02 CH3SO2 CH3SO2 CF3 O
FO VI V1 \ OF O SC236 34 CH3SO2 CH3SO2 | \ / H3C CH3 CH3SO2 O N
S 0 Xz~-WO00B/085081 -~ NON O F 5 6 7 WD 03/035081 PCT/ EPO2/,TTHPE2/11696 CH3SCO2
NH2SO2 NH2Se2 \ | / ~,N / p N N CF3 CF3 CH30 F CH3O

-14-
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8 9 10 A yet further class of COX-2 inhibitors can be referred to as those
which are structurally nodified NSAIDS, and includes | la and structur 11
as exanplwomspb®ss. H NA O CH30 CO2H CH3 CI  Br 0 llaprtIlEproir/mieaclidi ti on
to the structural classes, sub-classes, specific COX-2 inhibitors conpound
exanpl es, exanpl es of conpounds which selectively inhibit cycl ooxygenase-2
have al so been described in the foll owygg patent publications, all of

whi ch are herein incorporated by reference: U S. Pat. Nos. 5,344,991,
5,380, 738, 5,393,790, 5,409,944, 5,434,178, 5,436, 265, 5, 466, 823,
5,474,995, 5,510, 368, 5,53(;\,,_%?@ar 5, 550 142, 5,55

5, 604, 260, CHES®RQ . and 3qal Patent Splci¥

94/ 13635, 94/ 1593, 97 1, 94/27980, 95/ 00

96/ 03387, 96/ 03388, 9% 0680 and BFE Llnal o

94/ 20480, WD 96/ 21667, WD 9§/ 31509, WO 9p/ 38623, WO 97/ 14691, WOP97LR6435.

?FQ i nhi bi tg Rdgunds whi ch

A yet further class of COX-2 inhibitors can be referred to as those which are structurally
modified NSAIDS, and includes 11a and structur 11 as example members.

/

\
4
F

CH,0 NN
Y COH

Br

11a 11b

In addition to the structural classes, sub-classes, specific COX-2 inhibitors compound
examples, examples of compounds which selectively inhibit cyclooxygenase-2 have also been
described in the following patent publications, all of which are herein incorporated by
reference: U.S. Pat. Nos. 5,344,991, 5,380,738, 5,393,790, 5,409,944, 5,434,178, 5,436,265,
5,466,823, 5,474,995, 5,510,368, 5,536,752, 5,550,142, 5,552,422, 5,604,253, 5,604,260,
5,639,780; and International Patent Specification Nos. 94/13635, 94/15932, 94/20480,
94/26731, 94/27980, 95/00501, 95/15316, 96/03387, 96/03388, 96/06840; and International
Publication No.’s WO 94/20480, WO 96/21667, WO 96/31509, WO 96/36623, WO
97/14691, WO 97/16435.
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Additional COX-2 inhibitor compounds which are included in the scope of this invention

include.
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pOH OH 212223 \ S/ p\s/ G I~ -/. FOAHNN 24 25 W 03/035081

PCT/ EPO2/ 11696 -18 Sone of the conpounds above can al so be identified by

t he fol | oworg/osseem cal names:  3: PCT/EP02/11696

3- phenyl - 4- (4- (et hyl sul f onyl ) phenyl ) - 2- (5H) - f uranone; 4:

3- (3, 4-difluorophenyl)-4-(4-(nethyl sul fonyl)phenyl)-2-(5H)-faranone; 5:
5,5-dinethyl-4-(4-(nethy|sulfonyl)phqpyl)-3-(3-fluorophenyl)-Fquran-Z-one;
12: 5,5- :

di met hyl - 4- (4- (et hyl sul f onyl ) phenyl ) - 3- (2- pr opoxy) - 5H f ur an- 2-one; 13:
5-chl or o- 3- (4- (et hyl sul fonyl ) phenyl ) -2-(2-net hyl -5-pyridinyl)pyridine; 14:
2-(3,5-dif|uoropheqyl)-3-(4-(nethylsquonyI)phenyI)-Z-cycIopenten-ol ; one;
15:

5(S)-5-ethy|-5-neth§%/4-(4-nethylsquonyI)Qﬂf yl)-3-(2-p

r Opoxy
one; 16: _> Q
5-et hyl - 5- net hj
an- 2- one;
3-((2-thi azg
2- one; h:
3-propy|4%y-45¥273§faylsulfonyly h
3-(1-cy5ﬁopropy|ethoxy)-

5, 5- di et hyl - 4- (4- net hyl sul f onyP) phenyl ) - 5Hfuran- 2-one; 20: sodi ufh
2- (4-chl or ophenyl ) - 3- (4- met hyl sul f onyl ) phenyl ) - 4- oxo- 2- pent enoat e;

18
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21: 3-(cycl opropyl net hoxy) -5, 5-di met hyl - 4- (4- et hyl sul f onyl ) phenyl ) -

5H furan- 2-one; 22:

3- (cycl opwopglossshoxy) - 5, 5- di et hyl - 4- (4- nmet hyl sul f onyl ) plremEPp2/216% di hydr o
furan-2-ol; .

23: 3-i sopropoxy-5, 5-di met hyl - 4- (4- net hyl sul fonyl ) phenyl ) -2, 5-di hydr of ur an- 2
-ol; 24: 5 -18-

5-di met hyl - 3- (3-fl uor ophenyl ) - 2- hydr oxy- 4- (4- net hyl sul f onyl ) phenyl ) -2, 5-di h
ydrofuran; 25:

5- Chl or o- 3- (4- et hyl sul fonyl ) phenyl ) - 2- (3-pyridi nyl ) pyridine. The foll ow ng
publ i cations descri be and/or provide nethods for naking the conpounds as

i 'ndi cat ed: Scmerpithe dempanndsidgbovel qan alsg be identified b the fyovany de®at namesrpounds

22,23 and gégghc\ﬁgz"?yé&t %ulfg WGHW%?(QE};\ 96/ 36623; compound 14, U.S.

Pat . ound’ 5,474, 995. See Exanpl es
her ei n for4033caaodiﬂdsroﬂaﬁenm)@l-(Zamethﬁhlﬂfbnylmarymoz eﬂlﬁdadaﬁﬁei n by reference are

t hose co unds. des e 6/41645 a structural Fornula VI,
shown belm(;&/ ygﬁanef 21( ﬁﬁlh?l?‘gg )Z?P e g E‘E’&ol’g g‘l{’tfﬁ“é’h% OBfid  speci es
descri bed ﬂi\@ﬁldnnetr{mo(al(ﬁéﬁgﬁalfoﬂ@ﬁheam -l V?oxy)—$ﬁ -fitanl2-dReY! AR3

Parti cul ari/)’b referred compounds of fornul a I ncl ude:

5- (4-f 1 uor We‘fi‘}qr?31(4[(mﬂ(hbﬂf§‘ﬂlfwwléﬁi?¥)@n%ﬂ PRy PYTE'H’(YDPYITdMQor orret hyl ) pyr azol e

é ri ?I t(Jgrl;lrret Egﬁ?gﬁ?@é’%" el{yf) i{?{gﬁk}ﬂzﬁﬂﬁn&!}@eﬁ@%?@%@l@p g“z?ghe&’l\éuo doxyphenyl )-1
H pyrazol - 15: )ﬂ($)b%nﬂlelrﬁemihﬁfbhéﬁﬂndbylsumwl&h&ybr%(ZAprnm)dyyBH#fmay-IZ)oné
i pyr azol - 1S BaREERER- ¢ aR D Sarepal S e RhSRabem i g e

H-pyrazol - i7. >3L()(ilﬁﬂzzem;ﬁidithay)aonﬁethylsulfonyl)phenyl) 5,5- dymethyl-SH furan-2-one;
4- (5-(4-chl orophenyl) - 3- (4- net hy I n{rfr yrazoI-I- 1)
benzenesul f%r@al?FPBﬁéoxy"h("(@e‘(’ﬂS‘HﬁPﬂ h(yhﬂ?hf?f%ﬁ’r?@ﬁyl) 1 Hpyrazol - |

-yl ) benzenggy. maemgyleméx)(ﬁséamcemymmﬁwismfo%yﬁ&eﬁym 91 Foran-2Yn€NY! ) - 1
H pyrazol - 1-yl ) bénzenesul f onam d
20: sodium 2-(4-chlorophenyl)-3- (4 methylsulfonyl)phenyl) -4-0x0-2-pentenoate;
21: 3-(cyclopropylmethoxy)-5,5-dimethyl-4-(4-methylsulfonyl)phenyl)- SH-furan-2-one;
22: 3-(cyclopropylmethoxy)-5,5-dimethyl-4-(4-methylsulfonyl)phenyl)-2,5-dihydrofuran-2-ol;
23:3-isopropoxy-5,5-dimethyl-4-(4-methylsulfonyl)phenyl)-2,5-dihydrofuran-2-ol;
24: 5,5-dimethyl-3-(3-fluorophenyl)-2-hydroxy-4-(4-methylsulfonyl)phenyl)-2,5-dihydrofuran;

25: 5-Chloro-3-(4-methylsulfonyl)phenyl)-2-(3-pyridinyl)pyridine.

The following publications describe and/or provide methods for making the compounds
as indicated: compounds 12, 15, 17, 18, 19 and 21, WO 97/14691; compounds 22,23 and 24,
WO 97/16435; compound 20, WO 96/36623; compound 14, U.S. Pat. No. 5,536,752;
compound 16, U.S. Pat. No. 5,474, 995. See Examples herein for compounds 13 and 25.
Also incorporated herein by reference are those compounds described in WO 96/41645 as
having structural Formula VI, shown below, and the definition and preferred definitions and

species described therein:



4- (4-chl oro- 3, 5-di phenyl - 1H pyrazol -1 -yl ) benzenesul f onam de;
4-(5-(4-chl orophenyl )-3-(trifluoronethyl)-1
H pyr azolwb-oglojdwenzenesul f onam de; 4-(5-phenyl)-3- (trifPaoreme/imebg - 1
H pyrazol - 1-yl ) benzenesul f onam de;
4- (5-(4-fluorphenyl)-3-(trifluoronethyl)-1
H pyrazol - 1-yl ) benzenesul f onam de; -19-
4-(5- (4-nmet hoxyphenyl )-3-(trifluornmethyl)-1
H pyrazol - 1-yl ) benzenesul f onam de;
4- (5-(4-chl orophenyl ) - 3- (di fuor gmet hyl ) - 1
H-pyrazol - 1-yl ) benzenesul foném he,
4- (5- (4-nmet hyl phenyl )-3-(trifl g6 a@
H pyrazol - 1-yl ) benzenesul f on de;
4- (4-chl oro-5-(4-chl orohenylg”~3-(trifl uorom@t hyl)-1
Hp
4-(
Hp
Hp

I(

yrazol - 1-yl ) benzenesul f onam de;
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4-(5-(4-chlorophenyl)-3-(difluoromethyl)- 1 H-pyrazol- 1-yl)benzenesulfonamide;
4-(5-(4-methylphenyl)-3-(trifluoromethy)- 1 H-pyrazol-1-yl)benzenesulfonamide;
4-(4-chloro-5-(4-chlorohenyl)-3-(trifluoromethyl)- 1H-pyrazol- 1-yl)benzenesulfonamide;
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4-(2-(4-methylpyridin-2-yl)-4-(trifluoromethyl)- 1 H-imidazol- 1-yl)benzenesulfonamide;
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4-(2-(2-methylpyridin-3-yl)-4-(trifluoromethyl)- 1 H-imidazol- 1-yl)benzenesulfonamide;
3-(1-(4-(methylsulfonyl)phenyl)-4-(triftuoromethyl)- 1 H-imidazol-2-yl)benzenesulfonamide;



-(6-nmethyl pyridin-3-yl)-4-(trifluoronethyl)-1

I dazol - 1-yl ) benzenesul f onam de;

, 4- diwbwessgpkenyl ) - 1- (4- (et hyl sul f onyl ) phenyl ) - 4- (t r iPCTEPODMBYAY] ) - 1
I dazol e; 4-(2-(4-nethyl phenyl)-4-(trifluoronethyl)-1 Hinidazo

| ) benzesul f onam de;

chl orophenyl ) - 1- (4- et hyl sul f onyl }phenyl ) -4-nmet hyl -1 H-i m dazol e;
-chl or ophenyl ) - 1- (4- (et hyl sul f onyl ) phenyl ) - 4- phenyl -1 H i m dazol e;

- chl or ophenyl ) -4-(4-fl uorophenyl) -

- (met hyl gyl Rﬂ&){}l&dh@ﬁﬁ)ﬁhény%lﬂadmmt 1)-1H-imidazol-9-yDpyridin

-fl uor o-4- net hox nmet hyl'sul f onyl ) phényl ) - 4 (trifl uororrethy
H- i mi @eamethyd-4-(1 I%memﬁsulfymdlphﬂwhsﬂ Qtpﬂt@nymlyl)zll;imﬂgdol 2-yWpyridineor onet hyl -

I dazol

- et hy?;%’i%e“‘ Ly A (e PR e B Bt e heame iyl B midazelest-sheidipes 1

i dazol & (2-(G-n(eﬂxy(p8nmh-l3e;ﬂ)e4-(tnﬁmm¢tpyl)enmlmxddzoa-tl;yﬂ)bémmeﬁmmﬁhe 1

? o 2GR R R iy Dpheny- & osmmeyy- B imidertlesuor omet hy! )
i mi daZQiZ-Qll-meﬂTyprer(yB =4-{tdifioforet YDt T £RY L yh¥entdstiddati@iconet hyl ) - 1

i m dazol - hé enzenesul%onam de;

3- net hy Pﬁf‘ré rophenyP-(draethylsuifonyDghenyd asthylyl Hamidageles uor omet hyl ) - 1
1 daz0 bey oo Redit:ITRLAKIRBARHHobafi- i bR, - 1H+i m dazol - |

) benzenesul

4- g met P?Ké-uhbtﬂ@@b%ﬁ*iyﬂupr@hwl)e lﬂ(b(mgmdﬂlr“}tbf)ﬂ)@ht(nw-:lﬂl-hﬁdamﬂe;t gyl ) I 1 I

i m dazo C e uor.o . -1 3. ol -
-yl) benzen 'Iﬂ?' st 8th°xyp e"(ygq ﬁ'(lﬁ?efhyﬁ&'%cfny If*ﬁ‘&ﬂ 1%’-“?*‘%'%1"@%6‘11@ I
- ylI') benz eneguniettiyaaifeigl)phenyl)-2-phenyl-4-trifluoromethyl- 1H- mndazole

b (4 e oy oL OB dircoy ) A RES ok kgt -1 Y1)

1-allyl-4- . t hyl
L i it o 1

H pyrazol - g.(g-[ﬂ}lg@rﬁz@g@glg mﬁ),—dr{ﬂ-d@ethylsulfonyl)phenyl) -4-(trifluoromethyl)- 1 H-imidazole;

N PRemy L s BT ORORAYohjia (firy AN 5 H BRIl e¥utidabnldet " O MY

1)-1 H pyr a

(4- I(4 fl uombmmylp)mex@l)(m« metHy;shlﬁaﬂyr)pmyyl) pieiflyorpmbehgl)-n1 Heimitazaléret hyl ) - | H- pyr
azol -1 -

4- (4-f1 uor 63%2%918?‘?@“?%9 retrfnorqmethyy 5 -pidarol--yhbepzensinlfanamideny | ) - 1

T p32/r aﬁol el;l (?ﬁmétﬂylﬁdlﬁﬂﬁﬁ’m&m)w - (3=chidrépHeni-dyhifed b ReuyT)- PhSaole;
(2-pheny ?2- %/ glorophenyl) -4-(trifluoromethyl)-1H-imidazol- 1-yl)benzenesulfonamide;

4-(2-phenyl-4-(trifuoromethyl)- 1H-imidazol- 1-yl)benzenesulfonamide;

<

AN AN T L A | N

IRl ENTLNFERNFORRRRORTINT S

—— | — — i —"

4-(2-(4-methodxy-3-chlorophenyl)-4-(trifluoromethyl)- 1H-imidazol- 1-yl) benzenesulfonamide;
1-allyl-4-(4-fluorophenyl)-3-(4-(methylsulfonyl)phenyl)-5-(trifluoromethyl)-1H-pyrazole;
4-(1-ethyl-4-(4-fluorophenyl)-5-(trifluoromethyl)- 1H-pyrazol-3-yl)benzenesulfonamide;
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yDacetamide;

ethyl (4-(4-fluorophenyl)-3-(4-(methylsulfonyl)phenyl)-5-(trifluoromethyl)- 1 H-pyrazol-1-
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4-(4-fluorophenyl)-3-(4-methylsulfonyl)phenyl)-1-(2-phenylethyl)- 1 H-pyrazole;
4-(4-fluorophenyl)-3-(4-(methylsulfonyl)phenyl)-1-(2-phenylethyl)-5-
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1-(2-(4-fluoro-2-methylphenyl)cyclopenten-1-yl)-4-(methylsulfonyl)benzene;
1-(2-(4-chlorophenyl)cyclopenten-1-yl)-4-(methylsulfonyl)benzene;
1-(2-(2,4-dichlorophenyl)cyclopenten- 1-yl)-4-(methylsulfonyl)benzene;
1-(2-(4-trifluoromethylphenyl)cyclopenten-1-yl)-4-(methylsulfonyl)benzene;
1-(2-(4-methylthiophenyl)cyclopenten-1-yl)-4-(methylsulfonyl)benzene;
1-(2-(4-fluorophenyl)-4,4-dimethylcyclopenten- 1-yl)-4-(methylsulfonyl)benzene;
4-(2-(4-fluorophenyl)-4,4-dimethylcyclopenten-1-yl)benzesulfonamide;
1-(2-(4-chlorophenyl)-4,4- dimethylcyclopenten-1-yl)-4-(methylsulfonyl)benzene;
4-(2-(4-chlororophenyl)-4,4-dimethylcyclopenten- 1-yl)benzenesulfonamide;
4-(2-(4-fluorophenyl)cyclopenten-1-yl)benzenesulfonamide;
4-(2-(4-chlorophenyl)cyclopenten-1-yl)benzenesulfonamide;
1-(2-(4-methoxyphenyl)cyclopenten-1-yl)-4-(methylsulfonyl)benzene;
1-(2-(2,3-difluorophenyl)cyclopenten- 1-yl)-4-(methylsulfonyl)benzene;
4-(2-(3-fluoro-4methodyphenyl)cyclopenten- 1-yl)benzenesulfonamide;
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which are suitable for administration.

The N-bisphosphonate pharmaceutical compositions may be, for example, compositions
for enteral, such as oral, rectal, aerosol inhalation or nasal administration, compositions for
parenteral, such as intravenous or subcutaneous administration, or compositions for

transdermal administration (e.g. passive or iontophoretic).

Preferably, the N- bisphosphonate pharmaceutical compositions are adapted to oral or
parenteral (especially intravenous, intra-arterial or transdermal) administration. Intravenous
and oral, first and foremost intravenous, administration is considered to be of particular
importance. Preferably the N-bisphosphonate active ingredient is in a parenteral form, most

preferably an intravenous form.

The particular mode of administration and the dosage may be selected by the attending

physician taking into account the particulars of the patient, especially age, weight, life style,
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the warm gﬁ%ﬁé‘lf %F%F‘Ye“?%ﬁﬂsé?@“?qh%fa ‘&}?p)gwcilwé‘aﬁ; mgdeof 45(3, 60,
9a(aR*, ( 3&inhinistratibd, viaidh bldciRa ,csjpecies, and/or sex, age, weight and individual condition of the

12ba] ] - (3- (benzoyl am no) - a- hydr oxybenzenepropanoi ¢ aci d

6, 12b- bi s( ¥eer-blogdedyanimal. (benzoyl oxy) - 2a,

3,4,4a,5,6,9, 10, 11, 12, 12a, 12b- dodecahydr o- 4, 11- di hydr oxy- 4a, 8, 13, 13-
tetramet hyl - 5- oxo- 7, 11- met hano- 1H cycl odeca[ 3, 4] benz[ |, 2- b] oxet-9-yl ester,
al ternati vel y Tdgnbiswheasmpawidi[2aBEac, 4fi40f, 63 da(oRin Sk puke)r2a, ad, ant it unmour
agent, fi rﬂ isolated as the 1-form fromthe bark of the Pacific yew tree,
Taxus br evi 1o (Pepzoylaming)-o-yfrexypenzensgrapganiq 470, b3b-bisaestylotyinl2yse i n t he
present in | L r .16 1d: - 1(3, 4af3,
e n( & R@%@gy %%g,%g,g,f@&nég,ﬁz,ba,l% dbiRalyRRRR YN dinh &Ky b 283,14t

12ba] ] - 1i - fetrahethylehi-oat-Tr¥ 1 -aethonor | Hecydlodepa[B.AihenzidR-tdoxerPelil estgrbaiemmtiegly opanoi ¢

150: dodecahays Tt phER MRS Neic o anydng bty g Porgea e P

from the bark of the Pacific yew tree, Taxus brevifolia, Taxaceae. Suitable derivatives of taxol

for use in the present invention include taxotere (i.e. the compound [2aR-[2ac, 4B, 40, 6B,
9o(oR*, BS*),-11a,12a, 12aa, 12bar]]-B-[[(1,1-dimethylethoxy)carbonyl]-amino]-a-
hydroxybenzenepropanoic acid 12b-(acetyloxy)-12-(benzoyloxy) -
20,3,4,4a,5,6,9,10,11,12,12a,12b-dodecahydro-4,6,11-trihydroxy--4a,8,13,13-tetramethyl-5-
oxo-7,11-methano-1H-cyclodeca[3,4]benz[1,2-bJoxet-9-yl ester, alternatively known as |
docetaxel), taxanes, taxines (e.g. taxine I, taxine II, taxine A or taxine B) or any other suitable
taxol derivative. Taxol and suitable derivatives thereof may be used in combination with a
bisphosphonate and a COX-2 inhibitor in the present invention. Taxotere is a preferred taxol
derivative for us in the present invention. The taxol or taxol derivative pharmaceutical
compositions may be, for example, compositions for enteral, such as oral, rectal, aerosol
inhalation or nasal administration, compositions for parenteral, such as intravenous or
subcutaneous administration, or compositions for transdermal administration (e.g. passive or

iontophoretic).

The Agents of the Invention (a. the COX-2 inhibitor and the bisphosphonate or b. The
COX-2 inhibitor, the bisphosphonate and Taxol or derivative thereof are preferably used in the



0x0- 7, 11- met hano-| H cycl odeca[ 3, 4] benz[ 1, 2-b] oxet-9-yl ester, alternatively
known as docetaxel), taxanes, taxines (e.g. taxine |, taxine Il, taxine A
or taxi newB)3os8508ny ot her suitable taxol derivative. Tax@CTawrd2/sudé abl e
derivatives thereof may be used in conmbination wth a bisphosphonate and a
COX-2 inhibitor in the present invention. Taxotere is a preferred taxol
derivative for us in the present invent2®n. The taxol or taxol derivative
pharmaceutical conpositions nay be, for exanple, conpositions for enteral,
such as oral, rectal, aerosol inhalation or nasal adm nistration,

conposi ti Ofgmiop phaPRhRALEN Preparftidal tiaBednfhi @Y FMRMS tﬁérapeféH&ﬂ&' EAREA Emount

adm ni stration, or conpositions for transdermal admnistration (e.g.

passi ve or of dfeathmrstive ingriedipnt (aither sparately asfn eambination) eptionally togetherowitbQ)t-i@

i nhi bi tor e . . -2 . nhihbitor h .
bi sphospho%{]a )é&]ta%ﬁw mrﬂ;‘g %ﬁggpﬁgr |c\7§§1}d\?oé htaﬂg’r%lg %ﬁ%uék%jyea?%eﬁ)gﬁeftaﬁ"?esd" l?“ﬁ' t he
WO 03/ 0350&# skeble Eo10&RiNiifiSSion.-The COX-ehirdibitphandrispbespharate gptiepiagradiedns t hat

contain the rel evant, therapeyptical |.y,effective anmpunt f qf. each active
gr ed ent TR FEERSB i APE PYAB el SRARILPTG APVEbET BIFATIGY BSGERMEr i th
or in adnphekmicuiidal SorpdeitigRNTRus e RtigSNjRdieRo ag bO4dnhihiSteied at the same time
phar maceuti cal |y acceptable carriers which are suitable for

adni ni st r aféigAimukpreoush.op at ¢ifferanttigies (gl seuspiYImd Ruerdliffsent periqdn gf dt.ent s
may be pregith nla bg&?aé@rﬁ%npg@m%rlog@laﬁgﬂgpos tions, though are
preferably 1 n separate pharnmaceutical conpoSitions. Thus the active
ingredients may be adm nistered at the sanme tine (e.g. sinultaneously) or
at different t, Q. _sequenti al and over different periods of tine,
hi ch ey be STBREE R BN chBpontond oy B or XbbIE S he iy i enfial
phar maceut §uehhs cralypseeil, taessl inhalitibreor fasul adniaidPitidon, conipositodsi forgardn®ralent er al |
such as oral, rectal, aerosol inhalatjon, or nasal .adm_ni stration,

conposi t i offsh ABIntrAvERQYS QL sucutaneqys gdminisirafons QFEQBREsiRns &oriransdsrmal u s

adm ni str agdnqﬁsué@ironQ@%r_%g\;eiogmtgp%rcg@ansder mal adm nistration (e.qg.
passi ve or iontophoretic). Preferably, the COX-2 pharnaceuti cal

conpositions are adapted to oral or parenteral

Preferably, the COX-2 pharmaceutical compositions are adapted to oral or parenteral
(especially oral) administration. Intravenous and oral, first and foremost oral, adminstration is
considered to be of particular importance. Preferably the COX-2 inhibitor active ingredient is

in oral form.

The particular mode of administration and the dosage may be selected by the attending
physician taking into account the particulars of the patient, especially age, weight, life style,

activity level, etc .

The dosage of the Agents of the Invention may depend on various factors, such as
effectiveness and duration of action of the active ingredient, mode of administration, warm-

blooded species, and/or sex, age, weight and individual condition of the warm-blooded animal.



(especially oral) admnistration. Intravenous and oral, first and forenost
oral, admnstration is considered to be of particular inportance.

Pr ef er abl wotda@308X- 2 i nhi bitor active ingredient is in oral/Hroe/mesdhe
particul ar node of adm nistration and the dosage nay be sel ected by the
attending physician taking into account the particulars of the patient,
especially age, weight, life style, acbkgvity level, etc . The dosage of
the Agents of the Invention nay depend on various factors, such as

ef fectiveness and duration of action of the active ingredient, node of

i vi duni - coni R ORFam PR R pRRK Ay SiSlcRloR S ppRBns il

PCT/ EPO2/ 11t$AéoxygédaseNbinkibitiag amauiit af COX-2 inhibjpdrar corapainid ofiformalap ehichiisons

conprise an effective .cyclooxygenase-2 inhi.biting. nt of. -2

oI bi ¢ or PG of SHaRRAET e S0 8P TR il typreo.

cycl ooxygenase-1 inhibiting activity and of side effects attributed

t heret 0. The phTheplmoheglogizhllyyactied ¢ompoumnispb the disventiontaiecusefuy innhd mmnusicanrdls ef ul
in the rranufglrgture .o]i?phar.rraceut i cal conpositi ons)zlgq? rising an effective

amount t heP&BAMaceRtGa] CAMACHHANS SOmPOYRg 4 gliegHVgamaunt FhOPFHRA i er s

sui tabl e f QamRtdré ®ith Extigiéndd orQarrRay sQitibRY ot cithlePénitéiaAlor Pirentefdl &pReati6Rl are
tabl ets and gelatin capsules conprising the active I ngredient together with

a) di | uentPsctergedgre fablets gadgelafimcapeyles corprising ke acHymingredient tagsthsr with2)
cel | ulose %ﬂﬁl’,{n&f ef! lX&és@,edexgbse, g\ﬂ:p({sla ol, s%rlgto}, %éﬂu?}oé?ancﬁ’(ﬁ'l g@é%; b3t earic

acid, its magnesitumor calcium sa t' ‘and/or polyet enegl for tablets
al so c) bi iubsicants eg. siliragialsinusieanic aerl ritsmagnésivontresalcgimesalt andfasst e,  gel ati n,

h | cel | di um carb hyl cel | ul s,
b0ty myl pye P HisREeon oF s B0 <} PG LR HReai Sl S F B v

al gi ni ¢ acigélati, tiagsathdhéihylcetalose, scdiuneédrsoxymetgcdlluldsxindrogs; and/ or e)
absorbents, colorants, f] %vora and sweeteners.  Injectahl e conpositions are
pr ef er abl y PABYBYRETqlideRcoH Cesied Y dirpiaraps. e Siaehes 848, Ammaacideriboefiver i es
are advant 3geQpskefvedécAPA@ed LR HabbrtRhl] Rlorihts, BhvordRahskenRss. Sai d

Injectable compositions are preferably aqueous isotonic solutions or suspensions, and

suppositories are advantageously prepared from fatty emulsions or suspensions. Said
compositions may be sterilized and/or contain adjuvants, such as preserving, stabilizing,
wetting or emulsifying agents, solution promoters, salts for regulating the osmotic pressure
and/or buffers. In addition, they may also contain other therapeutically valuable substances.
Said compositions are prepared according to conventional mixing, granulating or coating
methods, respectively, and contain about 0.1 to 75%, preferably about 1 to 50%, of the active
ingredient.

Tablets may be either film coated or enteric coated according to methods known in the

Suitable formulations for transdermal application include an effective amount of a
compound of the invention with carrier. Advantageous carriers include absorbable
pharmacologically acceptable solvents to assist passage through the skin of the host. For
example, transdermal devices are in the form of a bandage comprising a backing member, a

reservoir containing the compound optionally with carriers, optionally a rate controlling barrier



conpositions may be sterilized and/or contain adjuvants, such as
preserving, stabilizing, wetting or emnulsifying agents, solution

pr onot er swosalos®sf or regul ati ng the osnotic pressure and/pom/EP0d/dimps. | n
addition, they may al so contain other therapeutically val uabl e substances.
Sai d conpositions are prepared according to conventional m xing,

granul ating or coating nethods, respeeefvely, and contain about 0.1 to
75% preferably about 1 to 50% of the active ingredient. Tablets may be
either filmcoated or enteric coated according to nmethods known in the

art. Suitab} gefver irItShpdRAS of BE silif SNECRISTRa BRRSIARRA Pradétiialined @atdBv@fal ecti ve
anount of a conpound of the invention with carrier. Advantageous carriers

i ncl ude abgovenged periodnf timecwd sepapto|sseuesthe devigsite theskipent s to assi st passage
t hrough the skin of the host. For exanple, transdernmal devices are in the

formof a bandagg:fRTBfutitidfs r R)%fckidi}?hc@ﬁm)‘é‘rgz tofthe SKEPAI\EGES, inbRAE RAjuBbiRY t he
conpound optionally with carriers onally a rate con rolllng arrier WO

03/ 035081 RUWIEROBSHENHOH, oinEntsoCrens, g@sromn@y&h@anﬁ@mw, forexamplenfonf t he

{ime, “and AEeb e R RE YD RS o/ 3R AL RRRLRIPRBERHEE 1 (o1

t opi cal apmbr deahalapplication, e.g.dfot the tredtment afi ki yanser, fone)tamlbk foopexphiglactealselt i ons,

suspensi ons, ointpents, cre el s or sprayable formul ations, for

exanpl e, f dF Y E\?‘@Pvasﬁ'ﬁgé or the like. Such topical delivery

systens will in particular be appropriate for dermal application, e.g. for

t he treatnent ofl‘hskdsagd:mzni]ﬁlmoemﬁmbteredﬁsﬂep@rdemhyiltm:@ieﬁemalarﬂm creans,
t or dm nistered is

| otions sprays nd the |i e dosage of 2.1

dependent 6’??09 2 g‘? % 51e8ba ﬁ‘@‘“{] jgm,)an f’ﬁg’elfm“\/\el ght,
age and i n%fmn@uahoxp%dmc dRPge BGkaLRAmidIrafiG 18 aGhammd 8F fdost sm&)lmmg nﬁyum t
dosage for oral admnistration to a mammal of about 50 to 70

cont ai n betcprtain batwser at®upp and NGO mege.gcfreyn 166-8300 rmmmr@%blwaoo-ﬁﬁ%ma Pé‘bP y
200- 400 ng agtflvetnt;ﬁedlem.

COX-2 inhibitor formulations in single dose unit form contain preferably from about 1%
to about 90%, and formulations not in single dose unit form contain preferably from about
0.1% to about 20%, of the active ingredient. Single dose unit forms such as capsules, tablets or

dragées contain e.g. from about 1mg to about 1000mg of the active ingredient.

COX-2 inhibitor pharmaceutical preparations for enteral and parenteral administration
are, for example, those in dosage unit forms, such as dragées, tablets or capsules and also
ampoules. They are prepared in a manner known per se, for example by means of conventional
mixing, granulating, confectioning, dissolving or lyophilising processes. For example,
pharmaceutical preparations for oral administration can be obtained by combining the active
ingredient with solid carriers, where appropriate granulating a resulting mixture, and
processing the mixture or granulate, if desired or necessary after the addition of suitable

adjuncts, into tablets or dragée cores.

Other orally administrable pharmaceutical preparations are dry-filled capsules made of

gelatin, and also soft, sealed capsules made of gelatin and a plasticiser, such as glycerol or



active ingredient. COX-2 inhibitor fornmulations in single dose unit form
contain preferably fromabout 1% to about 90% and formulations not in

si ngl e dowe oandiosf orm contain preferably from about 0. 1%pca/EPonute920% of
the active ingredient. Single dose unit forns such as capsul es, tablets or
dragees contain e.g. fromabout 1ng to about 1000ng of the active

i ngredient. COX-2 inhibitor pharmaceutt+2®&t preparations for enteral and
parenteral admnistration are, for exanple, those in dosage unit forns,
such as dragees, tablets or capsules and al so anpoules. They are prepared
in a mannekoRahd@y-fl&s cabsiles Mag ebitain e a@@@ﬂﬁ%:_éﬁigrﬁ S tE Ririn®? @ lgrantilatél NG,
granul ating, confectioning, dissolving or |yophilising processes. For
exanpl e, Sxaraple in ddanturg with Aillers,; syehsasilastosprbidersasich ps staghpsoand/en be

obt ai ned Dy EAI0LINAOkalc"E ndhdsitfh stdaPlid S, SRbre ipbBpriRb Ep L LGk Wher e
appropriat€ grahulating ar su1t|ng mxture, a processing the m xture or
granul at e, cafsuldethe netivedngrevieneis peaferatdy dissolved er susipbindédan swifable diipeidt Isech as

dj . into.tablets or dr. her .oral Ly adni ni str.abl
pnar mac out e e e G A BES e Ereah Ko Radle SRR Bon oo

al so soft, ag@dl ed capsul es nade of gelatin and a plasticiser, such as
gl ycerol or WO 03/035081 PCT/EP02/ 11696 -28 sorbitol. The dry-filled
capsul es may contain the active ingredient in the formof a granulate, for

exanpl e in admpyipes) mmatfoinébﬁre@ec'milﬁeamé AGEQRR arddiROReIn vadal as

starches, and/or glidants, such as tal’c or magnesi um stearate, and, where
appr opr i at enannerg |sigh asdnteavenonsly drittamugeyitacly) intsaperitoneadly.iinteanasally, dntradenmallg or
preferably _di g j i I Qs oi | s,
Darartin ooteapiratsh, Sen HaERRNRIerkS SUbAPRobd it orSiintis Wileh
st abi | i ser depreplred befdatade, fdrcexamnple frain Ifophilisddprépantomrvehicisqatinathé yctive) ect abl e
fluids that arg effective.in various manners, sych as intravenousl.y,
| nt r anusculETent pRES Ssesethen il pphamaces cHlE ackphl canticr s phaTRy el
subcut aneoysdpiratiSiiGhayfbe YiedlBsed bR/ BhRinAjulcts, ToX (R rhfle PEEGOAFes SlabilideR)S OF
suspensi ons whi ch can ) N ) )

wetting agents and/or emulsifiers, solubilisers, salts for regulating the osmotic pressure and/or

buffers.

Suitable formulations for transdermal application include an effective amount of the
active ingredient with carrier. Advantageous carriers include absorbable pharmacologically
acceptable solvents to assist passage through the skin of the host. Characteristically,
transdermal devices are in the form of a bandage comprising a backing member, a reservoir
containing the compound optionally with carriers, optionally a rate controlling barrier to
deliver the active ingredient of the skin of the host at a controlled and predetermined rate over

a prolonged period of time, and means to secure the device to the skin.

The following examples are intended to illustrate the invention and are not to be

construed as being limitations thereon.



be prepared before use, for exanple fromlyophilised preparations which
contain the active ingredient alone or together with a pharmaceutically
accept ablwoaansjoer . The pharmaceutical preparations nmay PeTgtrer/iicvsed
and/ or contain adjuncts, for exanple preservatives, stabilisers, wetting
agents and/or enulsifiers, solubilisers, salts for regulating the osnotic
pressure and/or buffers. Suitable forr@9ations for transdermal application
i nclude an effective anmobunt of the active ingredient with carrier.
Advant ageous carriers include absorbabl e pharmacol ogically acceptable
solvents to assi st passage through tmxapﬂqnmpf t he host.
Characteristically, transdermal devices are in the formof a bandage
conprising a backing nenber, a reservoir containing the conmpound
optionally with carriers, optionally a rate controlling barrier to deliver
the activep @gﬂﬁ@ﬂtgﬂtxgﬁplégwe skin of the host at a controlled and
predeterm ned rate over a prolonged period of tine, and neans to secure
the device to the skin. The followi ng exanples are intended to illustrate
the i nvent E38mBled are not to be construed as being limtations thereon. WO
03/ 035081 PCT/ EP02/ 11696 -29 EXAMPLES A. Formul ation Exanples Exanple 1

Vét_gyanul§%§%n%ggkpgﬂﬁggﬁg ﬁ%lne Amount per tablet Ingredient 25 ng COX-2

i nhi bitor crocrysta cellulose 79.7 ng Lactose nonohydrate 6

FNdrOXyEnmnﬂ4xﬁgtkﬂ_gihmﬂﬂgng Croscar nel | ose sodi um
25 mg COX-2 inhibitor

79.7 mg Microcrystalline cellulose
79.7 mg Lactose monohydrate
6 mg Hydroxypropyl cellulose
8 mg Croscarmellose sodium
0.6 mg Ironoxide

1 mg Magnesium stearate

Tablet dose strengths of between 5 and 125 mg can be accomodated by varying total weight,
and the ratio of the first three ingredients. Generally it is preferable to maintain a 1:1 ratio for

microcrystalline cellulose: lactose monohydrate.

Example 2

Wet granulated tablet composition
Amount per tablet Ingredient
125 mg COX-2 inhibitor

86 mg Microcrystalline cellulose
86 mg Lactose monohydrate
6 mg Hydroxypropyl cellulose
8 mg Croscarmellose sodium

0.6 mg Ironoxide



0.6 ng Iron oxide 1 ng Magnesium stearate Tabl et dose strengths of between
5 and 125 ng can be acconodated by varying total weight, and the ratio of
t he firstwolBmessosngredi ents. CGenerally it is preferabl e t®crapot/aionsa 1:1
ratio for mcrocrystalline cellulose: |actose nonohydrate. Exanple 2 Wt
granul ated tabl et conmposition Anount per tablet In egr dient 12.5 ng COX-2
inhibitor 86 ng Mcrocrystalline cellult8e 86 ng Lactose nonohydrate 6 ng
Hydr oxypropyl cellulose 8 ng Croscarnellose sodium 0.6 ng Iron oxide WO
03/ 035081 PCT/ EP02/11696 -30- 1 ng Magnesi um stearate Exanple 3 Wt

granul ated tabl et; conp@si Maphesiuf¥Edaftte per tabl et | ngredient 10 ng COX-2
inhibitor 87.2 ng Mcrocrystalline cellulose 87.2 ng Lactose nonohydrate 6
ng Hydr oxypropyl cellulose 8 ng Croscarnell ose sodium 0.6 ng Iron oxide

Example 3

Wet granulated tablet composition
Amount per tablet Ingredient
10 mg COX-2 inhibitor
87.2 mg Microcrystalline cellulose
87.2 mg Lactose monohydrate
6 mg Hydroxypropyl cellulose
8 mg Croscarmellose sodium
0.6 mg Ironoxide

1 mg Magnesium stearate

Example 4

Wet granulated tablet composition
Amount per tablet Ingredient
5 mg COX-2 inhibitor
89.7 mg Microcrystalline cellulose
89.7 mg Lactose monohydrate
6 mg Hydroxypropyl cellulose
8 mg Croscarmellose sodium
0.6 ﬁlg Iron oxide

1 mg Magnesium stearate

Example 5

Directly compressed tablet composition

Amount per tablet Ingredient




1 ng Magnesium stearate Exanple 4 Wet granul ated tabl et conposition

Amount per tablet In egr dient 5 ng COX-2 inhibitor 89.7 ng

M crocryswaldsiopscel | ul ose 89.7 ng Lact ose nonohydrat e 6 Peg/ERpI Ry pr opyl
cellulose 8 ng Croscarnellose sodium 0.6 ng Iron oxide 1 ng Magnesi um
stearate Exanple 5 Directly conpressed tablet conposition Anmount per
tablet In erg dient WO 03/035081 PCT/EPB2£11696 -31 25 ng COX-2 inhibitor
106.9 mg Mcrocrystalline cellulose 106.9 ng Lactose anhydrate 7.5 ngy
Croscarnel |l ose sodium 3.7 ng Magnesi um stearate Tabl et dose strengths of
between 5 and 1255 Ny eph bexespfiRedt ed by varying total tablet weight,
and the ratio of the first three ingredients. Generally it is preferable to
maintain a 1:1 10&2 onigor Migrerpalinetcallilosae cel | ul ose: | act ose nonohydr at e.

Example 6 Di rectlbéfgcog%r eﬁéc?&etaﬁ@dﬁﬁe conposi tion

7.5 mg Croscarmellose sodium

3.7 mg Magnesium stearate

Tablet dose strengths of between 5 and 125 mg can be accomodated by varying total tablet
weight, and the ratio of the first three ingredients. Generally it is preferable to maintain a 1:1

ratio for microcrystalline cellulose:lactose monohydrate.

Example 6

Directly compressed tablet composition
Amount per tablet Ingredient
125 mg COX-2 inhibitor

1132 mg Microcrystalline cellulose
113.2 mg Lactose anhydrate
7.5 mg Croscarmellose sodium

3.7 mg Magnesium stearate

Example 7

Directly compressed tablet composition
Amount per tablet Ingredient
10 mg COX-2 inhibitor
42.5 mg Microcrystalline cellulose
42.5 mg Lactose anhydrate
4 mg Croscarmellose sodium

1 mg Magnesium stearate



Anmount per tablet In edient 12.5 ng COX-2 inhibitor 113.2 ny

M crocrystalline cellulose 113.2 ng Lactose anhydrate 7.5 ng

Cr oscar neWwbas@3®edi um 3.7 ng Magnesi um stearate Exanpl e PCTDiPODCLoby
conpressed tabl et composition Anount per tablet Ingredient 10 ng COX-2
inhibitor 42.5 ng Mcrocrystalline cellulose 42.5 ng Lactose anhydrate 4
ng Croscarnel |l ose sodium 1 ng Magnesi u@2stearate WO 03/ 035081

PCT/ EP0O2/ 11696 -32- Exanple 8 Directly conpressed tabl et conposition
Amount per tablet In egr dient 5 ng COX-2 inhibitor 45 ng Mcrocrystalline
cellul ose 45 ng Lactose anhydrate 4 ng Croscarnell ose sodium 1 ng
Magnesi um stearate Exanple 9 Hard gel atine capsul e conposition

Example 8

Directly compressed tablet composition
Amount per tablet Ingredient
5 mg COX-2 inhibitor

45 mg Microcrystalline cellulose
45 mg Lactose anhydrate
4 mg Croscarmellose sodium

1 mg Magnesium stearate

Example 9

Hard gelatine capsule composition
Amount per capsule  Ingredient

25 mg COX-2 inhibitor

37 mg Microcrystalline cellulose
37 mg Lactose anhydrate
1 mg Magnesium stearate

1 capsule  Hard gelatin capsule

Capsule dose strengths of between 1 and 50 mg can be accomodated by varying total fill
weight, and the ratio of the first three ingredients. Generally it is preferable to maintain a 1:1

ratio for microcrystalline cellulose:lactose monohydrate.

Example 10

Oral solution

Amount per 5SmL Ingredient




Anount per capsule In egr dient 25 ng COX-2 inhibitor 37 ny

M crocrystalline cellulose 37 ng Lactose anhydrate 1 ng Magnesi um stearate
1 capsul ewbasd3zgel ati n capsul e Capsul e dose strengt hs of Ipemmrenrito@and 50
ng can be acconodated by varying total fill weight, and the ratio of the
first three ingredients. Generally it is preferable to maintain a 1:1

ratio for microcrystalline cellul ose: F@&tose nonohydrate. Exanple 10 O al
sol uti on Anount per 5nlL | ngredi ent WO 03/035081 PCT/EP02/11696 -33- 50 ngy
COX-2 inhibitor to 5 nL with Pol yet hyl ene oxi de 400 Exanple 11 O al
suspensi on Anmoun$0 per nigl COXsEinhibggoredi ent 101 ng COX- 2 inhi bitor 150 ny

Pol yvi nyl pyrrolidope. O suspensi Qn unt per 5nL dose Ingredient 2.5 ng
Pol y oxyet hyl enet%g%‘Y‘Q?FL %‘Gr"éﬁ%“&qg my Benzoic acid to 5 mL with
sorbitol solution (70%

Example 11

Oral suspension
Amount per SmL dose Ingredient
101 mg COX-2 inhibitor
150 mg Polyvinylpyrrolidone

Oral suspension

Amount per SmL dose Ingredient

25 mg Poly oxyethylene sorbitan monolaurate
10 mg Benzoic acid

to 5 mL with sorbitol solution (70%)

Suspension dose strengths of between 1 and 50 mg/5 ml can be accomodated by varying the

ratio of the first two ingredients.

Example 12
Intravenous infusion

Amount per 200 mL dose  Ingredient

1 mg COX-2 inhibitor
0.2 mg Polyethylene oxide 400
1.8 mg Sodium chloride

to 200 mL Purified water

Example 13
Combination Tablet Preparation



Suspensi on dose strengths of between 1 and 50 ng/5 ml can be acconodated by
varying the ratio of the first tw ingredients. Exanple 12 |ntravenous

i nfusi on woemanssoper 200 nmL dose Ingredient 1 ng COX-2 i nhiPkiTtEP02/01626 Mg

Pol yet hyl ene oxide 400 1.8 ng Sodiumchloride to 200 nL Purified water
Exanpl e 13 Conbi nati on Tabl et Preparati on WO 03/035081 PCT/ EPO2/ 11696 - 34
Tabl ets containing 25.0, 50.0 and 100. 034y, respectively, of a Taxol and 25
ng COX-2 Inhibitor are prepared as illustrated bel ow Table for doses
contai ning from 25-200 ng of Taxol and 25 ng COX-2 inhibitor Anount nQ
Taxol 25. 0 186le@ céitBinfdg 25005020 iuﬂlhliOb.iOtr%, réspeddively,-df adaxdl amMZ?fng@'Oﬁ-@al l'i ne
cellulose 37.25 100.0 175.0 Modified food corn starch 37.25 4.25 8.5
Magnesi um dnhibitos are preparsd@s Mystrated belowyy act i ve conpounds, cellul ose, and a
portion of the corn starch are m xed and granulated to 10% corn starch
paste. The resulting granulation is sieved, dried and blended with the
remai nder dhble fer dosgs comtaiaing frosriz$-200emgrefFassl and 28 ingafQ@X 2. infibier r esul ti ng
granulation is then conpressed into tablets containing 25.0, 50.0, and
100.0 ng, respectively, of Taxol per tablet,

Amount mg
Taxol 250 80.0 200.0
COX-2 inhibitor 250 250 250
Microcrystalline cellulose 37.25 100.0 175.0
Modified food corn starch 3725 425 85
Magnesium stearate 050 075 1.5

Both active compounds, cellulose, and a portion of the corn starch are mixed and granulated to
10% corn starch paste. The resulting granulation is sieved, dried and blended with the
remainder of the corn starch and the magnesium stearate. The resulting granulation is then
compressed into tablets containing 25.0, 50.0, and 100.0 mg, respectively, of Taxol per tablet,
and 25 mg COX-2 inhibitor, per tablet.



and 25 ng COX-2 inhibitor,
Exanpl e 14: Table 1 Ingredient Arount per
G anul at i wo 0383308t hyl - 2- (2' -chl oro-6' - 50* *
acid drug
nonohydr at e,
Ti t ani um di oxi de,
Phase M crocrystalline cellul ose,
3 Titani um di oxi de,

per tablet.

substance M crocrystalline cellul ose,
NF 11.65 Croscarnellose sodium NF 1 Povidone,
purifie@5***,
NF (PH 13 102) Croscarnell ose sodium NF

USP 2 Water,

WD 03/ 035081 PCT/ EP02/ 11696
200 ny

USP 2 WMagnesi um st ear at e,

- 35-
tabl et batch (kg) Core
fl uoroani | i mo)rEPeYyicacet i c

NF (PH 12.85 101) Lactose
USP 4

USP 20. 375 Extra-granul ar

NF 0.5 Coating

Example 14:
Table 1
Ingredient Amount per 200 mg
tablet batch (kg)
Core
Granulation
5-methyl-2-(2’-chloro-6’- 50%*
fluoroanilino)phenylacetic acid drug
substance
Microcrystalline cellulose, NF (PH 12.85
101)
Lactose monohydrate, NF 11.65
Croscarmellose sodium, NF 1
Povidone, USP 4
Titanium dioxide, USP 2
Water, purified ***, USP 20.375
Extra-granular Phase
Microcrystalline cellulose, NF (PH 13
102)
Croscarmellose sodium, NF 3
Titanium dioxide, USP 2
Magnesium stearate, NF 0.5
Coating
Opadry white 2.801 ****
Opadry yellow 2,0 ¥Fxx
Opadry red 0.4 ***x
Opadry black 0.0504 ****
Water, purified ***, USP 29.758 ****

** The weight of drug substance is taken with reference to the dried substance (100
per cent) on the basis of the assay value (factorization). The difference in weight is adjusted by

the amount of rﬁicrocrystalline cellulose used.
*** Removed during processing.

**** Includes a 50 % excess for loss during the coating process.



Qpadry white 2.801 **** (Opadry yellow 2.0 **** (Opadry red 0.4 ****

Opadry bl ack 0.0504 **** \Water, purified *** USP 29.758 **** ** The

wei ght ofwodroag3mebst ance is taken with reference to the dricadpeeribsbance
(100 per cent) on the basis of the assay value (factorization). The
difference in weight is adjusted by the amount of mcrocrystalline

cel lul ose used. *** Renoved during proe&6sing. **** |ncludes a 50 % excess
for loss during the coating process. WO 03/035081 PCT/ EP02/ 11696 -36 Table
1, above, sets out the fornmula for a batch of approxi mately 250, 000

i medi ate el exaile 1 dbBve; oas ot thedfohils fop h batch of approximately 250,000 immediate
S-nethyl-2-(2'-chloro-6'-fluoroaniling)-phenylacetic acid. To make the

tabl ets, tirelease film-epagsd tahlets of Yrmethal-2 62 -chigranit faroroapiing)phepylasptiq aid- dadi ti on
of povi don%nakﬁmé éﬁBléi&, ful digddis ag[é&&dwwg@#mwgw QA&ditidd vm)ﬁie oxi de

suspensi on rug substance, tose, mcrocrystalline ce I"'ul ose, and
croscar el Iao¢enxnwfer2ﬂm'eutesmmaltﬂangsihmmtammnﬂ@mdéeusgensloa Tedregte G al)
for 5 m nut Xt U The dru xture ated in
the ni gh stiggint 11O pfrop i sthorsy v St fmiloth H o @ i BB ot “The
suspensi on mlsermugrped:owtea(imlafce SGﬁmﬁesktg/fm dmg ﬁmmlite ’meutgug"nmxtutés The
resul ting m xt N | X an addjtional 90 seconds after all_the

suspensi on gl“’é’“léffgé'ﬂa’e?% ﬁ‘?[mﬁ‘reéﬁﬁt H’FlPBHd?‘l“%H?"i“E‘Hd‘"Pﬂe spspengies ey dryer,
using an i Rh&knsin’is blﬂﬂﬁé@raﬁﬁ km@owkgﬁﬁm%to TRAUrLRixES ThYRdsEing AlXAGL sl S 3.5 %

(wWith a perm ssible rang . 5 9% . The dried granulation is passed
through a deiredean adgispneyoQ sq@‘qu attersaéllthq ssRspsionsis gddgd 3B herwetrgramlation is drind

Ot 1 oo andl Ao REL UG P e B Enfry SRTR 30" TR e Bl B ilhetin 3%

screen. (with a permissible range of 2.5 — 4.5 %). The dried granulation is passed through a screen

using a mill (oscillator) and a 30 mesh screen. The previous steps are repeated to make a
second granulation.

The extra-granular phase titanium dioxide is passed through a 60 mesh hand screen.
The dry granulations are mixed with the extra-granular phase microcrystalline cellulose,
croscarmellose sodium and titanium dioxide in a twin shell mixer for 300 revolutions to form a
penultimate mixture. Magnesium stearate is passed through a 60 mesh hand screen and is
mixed with the penultimate mixture in a twin shell mixer for 50 revolutions to form a tableting
mixture. The tableting mixture is pressed into tablets using a tablet press and oval punches.

The coating powders (Opadry) are mixed with purified water to make a 15 % w/w
coating suspension. The tablets are film coated with the coating suspension in a coating pan

using 60 °C to 75 °C inlet air temperature.

Table 2 sets out the contents of a 200 mg 5-methyl-2-(2’-chloro-6’-
fluoroanilino)phenylacetic acid film-coated tablet.



The dry granul ations are m xed with the extra-granul ar phase

m crocrystalline cellulose, croscarnellose sodiumand titani um dioxide in
a twin shwblo3essoer for 300 revolutions to forma penulti PareEPoR/xteus e.
Magnesi um stearate i s passed through a 60 nesh hand screen and is m xed
with the penultimate mxture in a twin shell mxer for 50 revolutions to
forma tableting mxture. The tabletin87m xture is pressed into tablets
using a tablet press and oval punches. The coating powders (Opadry) are

m xed wth purified water to make a 15 % w w coating suspension. The
tablets are filmcoated with the coat imgleuspension in a coating pan using
60 Cto 75 C.inlet air tenperature—TFable 2 sets out the contents of a 200
mg 5-met hyl - 2-(2' -bigralient6' - f | uorBaeeréticab) phdfupctioet i ¢ aci d fil m coat ed
tabl et. WD 03/035081 PCT/ EPO2/ 116%9\0u-ﬁ%¥'fabl e 2 Ingredient Theoretical
Function amount [ng] Core 5-net by -chl oro-6'- 200 Active substance
fl uoroanil |? Jonenylracetic acid drug substance Mcrocrystalline cellul ose
(PH51.4 Filler 101) Lactose 46.6 Filler Povidone 16 Binder Titanium

di oxi de 8 CophRthyl-2(@séhiroml-l ose s@ob um 4 Di HchitegbsiiceVater, purified *

QS. Ganulating_, L
fluoroanilino)phenylacetic acid

drug substance

Microcrystalline cellulose (PH 514 Filler

101)

Lactose 46.6 Filler

Povidone 16 Binder

Titanium dioxide 8 Color

Croscarmellose sodium 4 Disintegrant

Water, purified * Q.S. Granulating
liquid

Extragranular phase

Microcrystalline cellulose (PH 52 Filler

102)

Croscarmellose sodium 12 Disintegrant

Titanium dioxide 8 Color

Magnesium stearate 2 - Lubricant

Core weight 400

Coating

Opadry white (O0F18296) 7.4676 Color

Opadry yellow (00F12951) 53312  Color

Opadry red (00F15613) 1.0668 Color

Opadry black (00F17713) 0.1344 Color



liquid Extragranular phase Mcrocrystalline cellulose (PH 52 Filler 102)
Croscarnel |l ose sodium 12 Disintegrant Titanium di oxide 8 Col or Magnesium
st ear at e WO-03los#m8i cant Core wei ght 400 Coating Opadry wWeCTEPLII6IB8296)
7.4676 Color Opadry yellow (00F12951) 5.3312 Color Opadry red (00F15613)
1. 0668 Col or Opadry black (0O0F17713) 0.1344 Col or WD 03/035081

PCT/ EPO2/ 11696 -38 Ingredient Theoreti8& Function anount [ng] Water,
purified * QS. Coating solvent Total weight 414 * renoved during
processing In addition, the tablet fornulations may contain

5- et hyl - 2=(Z—=cnl rg-lg =11 00r oary NZyTgal ol and/ or
5-net hyl -2-(2' -chl OFO- n-tfl uoroanméﬁgs cgira]zoi CF'ac 8 in an anount between
about 0.01 and 2% by wei ght, noreampant [imgjal | y between about 0.1 and 1.

Exanpl e 15 —Capsules containing—ceated pellets of active ingredient, for
exanpl e, di Wattr,purifiesht dr onat e  pen@&hydr at e Coatingsolvente i ngr edi ent :

Total weight 414

* removed during processing

In addition, the tablet formulations may contain S-methyl-2-(2’-chloro-6’-
fluoroanilino)benzyl alcohol and/or 5-methyl-2-(2’-chloro-6’-fluoroanilino)benzoic acid in an
amount between about 0.01 and 2% by weight, more specifically between about 0.1 and 1.

Example 15:
Capsules containing coated pellets of active ingredient, for example, disodium pamidronate

pentahydrate, as active ingredient:

Core pellet:

active ingredient (ground) 197.3 mg
Microcrystalline cellulose 52.7mg
(Avicel® PH 105) 250.0 mg

+ Inner coating:

Cellulose HP-M 603 10.0 mg
Polyethylene glycol 2.0mg
Talc 8.0mg

270.0 mg

+ Gastric juice-resistant outer coating:

Eudragit® L 30 D (solid) 90.0 mg
Triethyl citrate 21.0 mg
Antifoam® AF 2.0 mg



Core pellet: active ingredient (ground) 197.3 nmg Mcrocrystalline
cellulose 52.7 ng (Avicel(r) PH 105) 250.0 ng + Inner coating: Cellul ose
HP- M 603 WO0.03/0881 Pol yet hyl ene gl ycol 2.0 ng Talc 8.0 ngPRTEPO2/MGI6 +
Gastric juice-resistant outer coating: Eudragit(r) L 30 D (solid) 90.0 ng
Triethyl citrate 21.0 ng Antifoanm(r) AF 2.0 ng WO 03/ 035081 PCT/ EP02/ 11696
-39- Water Talc 7.0 ng 390.0 ng A m xt8&?e of di sodi um pami dronate with
Avicel (r) PH 105 is noistened with water and kneaded, extruded and forned
into spheres. The dried pellets are then successively coated in the
fluidized Wegerwi th an i nner coating, consisting of cellul ose HP-M 603,

pol yet hyl ene glycol (PEG 8000 and tgl c, and the aqueous gastric

j ui ce-resi {8lant " coat, consisti ng of E it(r) L 30 D, triethyl citrate
and Antifoam(r) AF. The coated pell efgp0ahge powdered with talc and filled
into capsules (capsule size 0) by nmeans of a commercial capsule filling
machi ne, for exanple Hofliger and Karg. Exanple 16: o

A mixture of disodium pamidronate with Avicel® PH 105 is moistened with water and
kneaded, extruded and formed into spheres. The dried pellets are then successively coated in
the fluidized bed with an inner coating, consisting of cellulose HP-M 603, polyethylene glycol
(PEG) 8000 and talc, and the aqueous gastric juice-resistant coat, consisting of Eudragit® L 30
D, triethyl citrate and Antifoam® AF. The coated pellets are powdered with talc and filled into
capsules (capsule size 0) by means of a commercial capsule filling machine, for example

Hofliger and Karg.

Example 16:

Monolith adhesive transdermal system, containing as active ingredient, for example, 1-

hydroxy-2-(imidazol-1-yl)-ethane-1,1-diphosphonic acid:

Composition:

polyisobutylene (PIB) 300 50g
(Oppanol B1, BASF)

PIB 35000 30g
(Oppanol B10, BASF)

PIB 1200000 90¢g
(Oppanol B100, BASF)

hydrogenated hydrocarbon resin 430¢g

(Escorez 5320, Exxon)
1-dodecylazacycloheptan-2-one 200¢g
(Azone, Nelson Res., Irvine/CA)

active ingredient 200¢g
Total 1000 g



Monol i th adhesi ve transdermal system containing as active ingredient, for
exanpl e, 1- hydroxy-2-(imdazol-1-yl)-ethane-1, 1-di phosphoni ¢ aci d:
Conposi t iwn:03/0pBYi sobutyl ene (PIB) 300 5.0 g (Oppanol BPCTERBF)1684 B 35000
3.0 g (Oppanol B 10, BASF) PIB 1200000 9.0 g (Oppanol B 100, BASF)
hydr ogenat ed hydrocarbon resin 43.0 g (Escorez 5320, Exxon)
1- dodecyl azacycl ohept an-2-one 20.0 g (#2one, Nelson Res., Irvine/CA)
active ingredient 20.0 g Total 100.0 g WO 03/035081 PCT/ EP02/ 11696 -40-
Preparation: The above conponents are together dissolved in 150 g of
speci al boiling point petroleum fraction 100-125 by rolling on a roller
gear bed. The solution is applied to a polyester film (Hostaphan, Kalle)
by means of™B¥&eadi ng devi ce using a 300nm doctor bl ade, giving a
coating of about 75 g/nR2. After drying (15 mnutes at 60C), a
silicone-treated polyester film (thickness 75 nm Laufenberg) is applied
as t he peelheabpve ¢qmpongrigarg tegedgedissolved B0 grof spegighediling point petrolginzes i n t he
want ed for : ) I i .00 4. T | et e systens
e scal octaan (OGTLPp! SuREBAS s By B 1RE Wy EiBpica B3 pof TR 5

(Hostaphan, Kalle) by means of a spreading device using a 300mm doctor blade, giving a

coating of about 75 g/m’. After drying (15 minutes at 60°C), a silicone-treated polyester film
(thickness 75 mm, Laufenberg) is applied as the peel-off film. The finished systems are
punched out in sizes in the wanted form of from 5 to 30cm’ using a punching tool. The

complete systems are sealed individually in sachets of aluminised paper.

Example 17:
Vial containing 1.0 mg dry, lyophilized 1-hydroxy-2-(imidazol-1-yl)ethane-1,1-diphosphonic
acid (mixed sodium salts thereof). After dilution with 1 ml of water, a solution (concentration

1 mg/ml) for i.v. infusion is obtained.

Composition:

active ingredient (free diphosphonic acid) 1.0 mg
mannitol 46.0 mg
Trisodium citrate x 2 H,O ca. 3.0mg
water 1 ml
water for injection 1ml.

In 1 mi of water, the active ingredient is titrated with trisodium citrate x 2 H,O to pH 6.0.
Then, the mannitol is added and the solution is lyophilized and the lyophilisate filled into a vial.

Example 18:



Vial containing 1.0 ng dry, |yophilized

1- hydroxy-2- (i mdazol -1-yl)ethane-1, 1-di phosphonic acid (m xed sodi um
salts theweaBp3sogfter dilution with 1 ml of water, a sol utPiCarerP02/11696
(concentration | ng/m) for i.v. infusion is obtained. Conposition:

active ingredient (free diphosphonic acid) 1.0 ng mannitol 46.0 ngy
Trisodiumcitrate x 2 H20ca. 3.0 ny wAler 1 nl water for injection 1 n.
In1 m of water, the active ingredient is titrated with trisodiumcitrate
X 2 HOto pH 6.0. Then, the mannitol is added and the solution is

| yophi | i zedngpodleichrtaining pbtivieiiiggédient, ifdr itgance 8io duri barhidronks pehigdies VO

03/ 035081 PCT/ EPQ2/ 116%?‘ -4] n?n;ﬁgul e containing active, i \r%gr edient, for

i nst ance diEdvedi? patst dihe selerendeonceiitation s me/ml sdey e iysiona@ercdilution
solution (concentration 3 ng/m ) is for i.v. infusion after dilution.
Conposition: active ingredient 19.73 ng (a 5.0 ng of anhydrous active

i ngr edi ent Compasiiany] 250 ny water for injection 5 mM . Exanple 19:

I nhi bition of growth of hunman breast cancer cell lines with the conbination
of zoledronic acid and a COX-2 inhibitor. Purpose: Cyclo-oxygenase (COX)

i s prost aghaivdiingrddienynt hase which is the pi9.Atmgal enzyne nediating the
formation of prostanoids (a collective termfor prostacyclins,

pr ost agl andf #<5-Q g of anhydrous active ingredient)

mannitol 250 mg
water for injection Sml.
Example 19:

Inhibition of growth of human breast cancer cell lines with the combination of zoledronic acid

and a COX-2 inhibitor.

Purpose: Cyclo-oxygenase (COX) is prostaglandin H synthase which is the principal enzyme
mediating the formation of prostanoids (a collective term for prostacyclins, prostaglandins and
thromboxanes). COX-2 is up-regulated in a high percentage of common human cancers and is
associated with invasive and metastatic tumor behaviour. COX-2 inhibitors suppress colon
cancer growth in vitro by inducing apoptosis. Zoledronic acid, a new generation
bisphosphonate used in the treatment of breast cancer-induced bone disease, significantly
reduces cell number and induces apoptosis in human breast cancer cells. The purpose of this
study was to assess the effect of combining a COX-2 inhibitor with zoledronic acid on breast

cancer cell growth.

Methods: The effect of combining the COX-2 inhibitor (SC 236) and zoledronic acid
compared to either agent alone was tested in a HER-2/neu transfected human breast cancer
cell line (MCF/18) and the control vector transfected line (MCF/neo). Cell number was

determined after a 3-day incubation using the MTT tetrazolium dye assay.



t hronboxanes). COX-2 is up-regulated in a high percentage of conmon hunman
cancers and is associated with invasive and netastatic tunor behaviour.
COX- 2 i nhwbioBos®8suppress colon cancer growmh in vitro byCirmoyirge
apoptosis. Zoledronic acid, a new generation bisphosphonate used in the
treatment of breast cancer-induced bone di sease, significantly reduces
cell nunber and induces apoptosis in hddn breast cancer cells. The purpose
of this study was to assess the effect of conbining a COX-2 inhibitor with
zol edronic acid on breast cancer cell growh. Methods: The effect of

conbi ni ng  tReGulfdFréatinéritiob e HER-Sac@ssfeaiedl MCE/ F84raRbfitrdl M OF/n&ssRBh&@d t 0
ei ther agent alone was tested in a HER-2/neu transfected human breast

canc/er cel“rith: thn¥CIINGOXN-Q)inhihiter { h 0 resulied inadosedependentgrowtheighibitioe(15- )
MIT ot v az o et aia 186500 ERELH BELa RS Tyl Dl Rl 00 (bl e

Tr eat ment qdm)tahse ghieFdoRd-depandenpgrowerihiabitidACFT HEHERVd/new overedprdvithy MEPp/18e! |
lines with the SC236 COX-2 inhibitor (1- 1%% é%siﬂ}l-it'ed i n dose-dependent
growt h | nhicBHst FOTVer BereJessAmaiv ool robiccin 49-5a% inhivition) thagihe MEE(SER i vel y)
Treat ment \wiishs 9%SMHiRRbM. Thé Ebriblnalion pﬂiﬂed?dn}fc%scﬂa(‘gg]\ﬁ%ﬁs@li%ﬁ'@ﬁﬂf) growt h

i nhibition. The HER-2/ neu overexpressi ng MCF s, however, were |ess

sensitive tappearsddelhayaian erhanepd (l3ss3Ban 4dditiveyiinhikiteyy effeatont the MBicasolls anéd| | s

(8-67% i nhi bl ki.an) i Ln of zoledronic acid (5 M and SC 236 (5
M appear g‘ga{l%@‘%ﬁ\flfgcva&ﬁt%ﬁﬂgﬁ@g%k% ess than additive) inhibitory effect on
the MCF/neo cells and an additive effect on the MCF/ 18 cells. Concl usion:

Treatnment wth the -2 inhjihQit 6 a e or zol edronic . acid al one
gave | dose paflusias. Yigiisat fith e SPx 2ot BORR dbneeesidrenc b omeived
human br eagbseC@pafent@@bwih itHibigon(ibbth AER DA e 4Rk E® hukSriredst dhashipct ed
line (MCF/ neo). The MCF/ 18 |ine, however, was |less sensitive to zol edronic

aci d. The é&antMGEH$nd erontenl sentesrirassfectediingi(MEFnge). e ICF/EIne howdvebi t or
gave an enhangedsehdtlehd LOAEKofRE hEE ITHE Bohbifar bR BE LAl ardi A REQiR e RRh 3§ ancer

cells

oS

COX-2 inhibitor gave an enhanced inhibitory effect on the control MCF/neo breast cancer cells
and an additive effect on the HER-2/neu transfected MCF/18 cells compared either agent

alone.

Example 20:
Inhibition of Growth of Human Breast Cancer Cell Lines with the Combination of a COX-2

Inhibitor, Zoledronic Acid and Docetaxel

Docetaxel is an antineoplastic agent belonging to the taxane family. Docetaxel induces bcl-2
phosphorylation and subsequent apoptosis and is effective in the treatment of patients with
breast cancer. The purpose of this study was to assess the effect of combining a COX-2

inhibitor with zoledronic acid and/or taxotere on breast cancer cell growth.

Methods: The effect of combining the COX-2 inhibitor (SC236) with zoledronic acid and/or

taxotere was tested in a HER-2/neu transfected human breast cancer cell line (MCF/18) and



and an additive effect on the HER-2/neu transfected MCF/ 18 cells conpared
ei ther agent alone. Exanple 20: Inhibition of Gowth of Human Breast
Cancer CeWbDoBioss@s1 Wit h t he Conbi nation of a COX-2 | nhi bi POT/EPEDI®6 ONi C
Aci d and Docet axel Docetaxel is an antineoplastic agent belonging to the
taxane famly. Docetaxel induces bcl-2 hosphoryl ati on and subsequent
apoptosis and is effective in the treatfnt of patients with breast
cancer. The purpose of this study was to assess the effect of conmbining a
COX-2 inhibitor with zol edronic acid and/ or taxotere on breast cancer cell
growt h. Methe@dstrol Véxzorafnsfedtedlined™BH/ieo)) gCdlhRmBEN w3 derhrhined after § S@3P6) Wi th
zol edronic, acid and/o ot er s tested in a HER-2/ neu transfected
human br ea@fubabipRBIngta¢ Ii‘ﬁEasz)_[”éﬁayand WO 03/ 035081 PCT/ EP02/ 11696
-43 the control vector transfected line (MCF/ neo). Cell nunber was

deternmined after a 3-day incubation using the MIT tetrazolium dye assay.
Resul ts: TResultspdreagpent pbtheHER>Y ey tranpfegted MEFES antront®] uansfegisd MGneo

transfecte I hoL e J. [

dose- depengee“%ggggp aﬁﬁlgl;l{?f l%#éth?%ﬁm%gﬂg%a%;de% rh‘%ﬂtegr?‘?%ns elé egh%\ﬁg;{ 18"Cel | S,
however, woarsfdcted MGERS cdlls,howeverzwére tbsosenstiwao doledramic adid thaw ritercohtrol MCF/ neo
cells, 9% % 1 nhi bi L] ngd.. 1.8% 6.7% ectively...Treatment, with the

oy nat 1 oGHea st baatied Bt 18 B7B S el TRt

i nhi bi ti oncdrbihdiien of\§EZ36 59 addirtdiee (2riMigGave dih@rtaBdwithvnhBitieR inflg oni ¢ aci d

(5M and taxotere &i&l;? also resulted in enhanced growth inhibition in
both cel | MGRE ang aervlings(Treatmest wiilrzgledromin/pcid )zeoH daxoters @nbfd jaldo (5M)

of foct on TRLEREPRREA B phion il oo, P sifbuuio FRF GRe o an

resul ted i poledrsii®hdid (SUM)HAA SE erhiandgd @ikbitofytifedlioh itRIMOFRE SdlEl ambaVRdRiINAt Seen
with any of the doubl e conbinations. Conclusion: Al possible double

conbi nat i offfechen the MEGE/DR cells Thetteple comhinatipn el the Bigepeeiitivesyited in a small

increase in growth inhibition over and above that seen with any of the double combinations.

Conclusion: All possible double combinations of a COX-2 inhibitor, zoledronic acid and/or a
taxotere gave enhanced growth inhibition compared to each agent alone in the MCF/18 HER-
2/neu tranfected and MCF/neo control vector transfected breast cancer cell lines. The
combination of the SC236 COX-2 inhibitor with zoledronic acid was additive in the HER-
2/neu transfected cell line. The triple combination resulted in a small increase in growth

inhibition over and above that seen with any of the double combinations.

Example 21:
Inhibition of Growth of a Human Prostate Cancer Cell Line with the Combination of a COX-2
Inhibitor and Zoledronic Acid

Purpose: The purpose of this study was to assess the effect of combining a COX-2 inhibitor
with zoledronic acid on prostate cancer cell growth.

Methods: The effect of combining the COX-2 inhibitor (SC236) and zoledronic acid compared
to either agent alone was tested in the DU-145 human prostate carcinoma cell line. Cell

number was determined after a 3 day treatment using the MTT tetrazolium dye assay.



t axot ere gave enhanced growth inhibition conpared to each agent alone in
the MCF/ 18 HER- 2/ neu tranfected and MCF/ neo control vector transfected
breast cawoes/og®Bl |ines. The conbination of the SC236 CexRTIZPoOmhiché t or
with zoledronic acid was additive in the HER- 2/ neu transfected cell line.
The triple conbination resulted in a small increase in growh inhibition
over and above that seen with any of th#double conbinations. Exanple 21:

I nhibition of Gowh of a Hunan Prostate Cancer Cell Line with the

Combi nation of a COX-2 Inhibitor and Zol edroni c Acid Purpose: The purpose
of this stgreATedi@e Mahlhe SO 600 RCtinttitof QRSN @suke Ofiode-HePahddnt Or Wi th

zol edronic acid on prostate cancer cell growth. Mthods: The effect of

conbi ni ng glfﬁ’é'ﬂ(mblzmﬂ (7 %) dreatmrms with zeledronie peid (o M balsogavodesar ed  to

ei t her age Hm?l noma cel |
line. Cell Qé m% §E§§% d)t L}ﬁ? é%rrhbéﬁg()# re %l Bﬁ% gm&?iﬁl the MIT
tetrazol i um]t&man)a@aaym mmmaﬂmmmésﬂ&@% axitﬁﬂﬁwe nﬂ%naqsdife&ti’dio% reat nent
with the SC236 COX-2 inhi bi tor%élﬂﬁ resulted in dose-dependent growth
i nhi bi ti oninhibitippbgn the PU5143R1este €6l 164 edr oni ¢ acid (1-10M al so gave dose-
dependent QBBBMslbn'm é’h ofate, Z0¥Aronid B4d %MemBQQ@ZMb%QJW%C acid
(23% i nhi brtron) and C236 (40% i nhi bit i on) resulted in an additive

i nhi bitor yd@qefdemndm@%wth mhibmomeﬁygl@ pgenise TiRRImeRtsf SheddV s humin prp$taie

Concl usi on

i nhi bi tor Bﬁﬂ&%&\;@%ﬁgg@@ﬂg@&gﬁ %ﬁ’ o l%aiﬁ'oaa% anre ont"gs ?lﬁg @? lto

Tr eat ment efffect dsm:x@tédldﬂaahmnmthmﬂhﬁragmt alome: ci noma cell line with the

conbi nati on of these two agents resulted in an additive inhibitory effect
conpared to that seen with either agent alone. WO 03/035081 PCT/ EP02/ 11696
-45




CLAIMS 1. A pharnmaceutical conposition for treatnent of malignancies which
conprises in conbination a bi sphosphonate and a COX-2 inhibitor for

si mul t anew093/03®guenti al or separate use. 2. The use of &CTERoZ1i6mAi bit or
for the preparation of a medicanent, for use in conbination with a

bi sphosphonate for treatnment of a malignant disease. 3. A nethod of
treating a patient suffering froma nmat4®nant di sease conprising

adm nistering to the patient an effective anount of a bi sphosphonate and an
effective anount of a COX-2 inhibitor. 4. A pharmaceutical conposition
according to claim1, a use accodi ng CIPAIMSIi m 2, or a nethod according to
claim3 for the inhibition of cancer cell growh or induction of cancer
cell apoptosis. 5. A nethod of treating a patient suffering froma

mal i gnant i s_eﬁﬁﬁarﬁ@éaaﬁmwﬁposﬂdmdah&&@fehmrﬂag%ﬁahaemﬁi'émm Resgh f ective
amount of a bi sphosphonate, an effective anount of a COX-Z inhibitor and
an ef fect anpwembisatien arbisphosphpnate adra GAX 2 ishibites farimuligneons, sequentipl et cor di ng
to claim3, or,p I.0.which the bi sphosphonate is an N- bi sphosphonate. 7. A
met hod of treating a patient suffering froma nmalignant di sease conprising
admnistering to the patient an effective anount of a Taxol or a derivative

thereof in Cﬁﬂ}téi natio i4h, . ffect amount .of 3. bis sphonate or an
ef fecti ve Zmoulle 5 ot Cot it B preP s § oo dmBRAPERSS 11600 46 8.
A met hod accorddimbgatiéh witla Bisghosphorate fo tredtineht df Aendipfaphdisaknate is a
conpound of formula I I
3. A method of treating a patient suffering from a malignant disease comprising
administering to the patient an effective amount of a bisphosphonate and an effective
amount of a COX-2 inhibitor.

4. A pharmaceutical composition according to claim 1, a use accoding to claim 2, or a
method according to claim 3 for the inhibition of cancer cell growth or induction of

cancer cell apoptosis.

5. A method of treating a patient suffering from a malignant disease comprising
administering to the patient an effective amount of a bisphosphonate, an effective amount

of a COX-2 inhibitor and an effect amount of a Taxol or a derivative thereof.

6. A method according to claim 3, or 5 in which the bisphosphonate is an N-

bisphosphonate.

7. A method of treating a patient suffering from a malignant disease comprising
administering to the patient an effective amount of a Taxol or a derivative thereof in
combination with an effect amount of a bisphosphonate or an effective amount of a
COX-2 inhibitor.



P(OR 2 Rx x P(OR)2 O wherein X is hydrogen, hydroxyl, am no, al kanoyl, or
an am no group substituted by Cl-C4 al kyl, or alkanoyl; R is hydrogen or
Cl-C4 al kwboanssoRx is a side chain which contains an opti @calHPy2/suebet it ut ed
am no group, or a nitrogen containing heterocycle (including aromatic

ni t rogen-cont ai ni ng heterocycles), or a gharnaceutically acceptabl e salt

t hereof or any hydrate thereof. 9. A nmef®od according to claim8, in which
t he bi sphosphonate is 2-(imdazol-lyl)-1- hydroxyethane-|, 1-di phosphonic
acid (zol edronic acid) or a pharnmacologically acceptable salt thereof. 10.
A et hod a8corAimethod acepirdingrio3;laimé oxt7i intwhidheth€ Xibphdsphohats istacompsural ofOX- 2

i nhi bi tor mhicp ﬂag an 1 C50 for COX-2 inhibition | ess than about 2M and an
| 50 for cox- 1% bition greater than about 5M 11. A method according to
claim10, in which the COX-2 inhibitor i@ selected fromthe group

consi sting of rofecoxib, etoricoxib, celgcoxib, val decoxib, parecoxib, or a
5-al kyl - 2-aryl am nophenyl acetic acid deP{QR},i ve COX-2 inhibitor, or a
pharmaceutically acceptable salt thereof, or any hydrate thereof. WO
03/035081 PCT/ EP02/ 11696 -47 12. Rx —-xon chording toclaim1l
conprising an effective anount of a taxoll, Paclitaxel, taxotere,

docet axel , a taxane, a taxine or any othﬁ«)ﬂgitable taxol derivative. 13.
A nmet hod according to claim7 in which toe Taxol or derivative thereof is a
t axol ,

wherein

X is hydrogen, hydroxyl, amino, alkanoyl,or an amino group substituted by C,-C, alkyl,
or alkanoyl;

R is hydrogen or C;-C4 alkyl and

Rx is a side chain which contains an optionally substituted amino group, or a nitrogen
containing heterocycle (including aromatic nitrogen-containing heterocycles),

or a pharmaceutically acceptable salt thereof or any hydrate thereof.

9. A method according to claim 8, in which the bisphosphonate is 2-(imidazol-1yl)-1-
hydroxyethane-1,1-diphosphonic acid (zoledronic acid) or a pharmacologically

acceptable salt thereof.

10. A method according to claim 3, in which the COX-2 inhibitor is a COX-2 inhibitor which
has an ICs, for COX-2 inhibition less than about 2uM and an ICsy for COX-1 inhibition

greater than about SuM.

11. A method according to claim 10, in which the COX-2 inhibitor is selected from the
group consisting of rofecoxib, etoricoxib, celecoxib, valdecoxib, parecoxib, or a 5-alkyl-
2-arylaminophenylacetic acid derivative COX-2 inhibitor, or a pharmaceutically
acceptable salt thereof, or any hydrate thereof.



Paclitaxel, taxotere, docetaxel, a taxane, a taxine or any other suitable
taxol derivative.
WO 03/035081 PCT/EP02/11696

-47 -

12. A composition according to claim 1 comprising an effective amount of a taxol,

Paclitaxel, taxotere, docetaxel, a taxane, a taxine or any other suitable taxol derivative.

13. A method according to claim 7 in which the Taxol or derivative thereof is a taxol,

Paclitaxel, taxotere, docetaxel, a taxane, a taxine or any other suitable taxol derivative.



