1.7 APR 2006 Pharmaceutical Conposition for Use for the Treatnent of

Mal i gnanci es Conprising in Combination a Bi phosphonate, a COX-2 | nfi/oARROHIE
and a Taxol This invention relates to bi sphosphonates, in particular to new
pharmaceuti cal s uses of, and conpositions containing, bisphosphonates.

Bi sphosphonates are widely used to inhibit osteoclast activi t'y in avariety
of both benign and malignant diseases, which invol ve excessive or
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treat can or@ isgase. rwttp%xﬁ%oﬁaé?ry to%gel tne t. %ﬁs e'[‘h% F(.m e>r(1-og) bf?stﬂmg'érgﬂg to
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



1.7 APR 2006 4-32199A/USN -2 enhanced, and in sone cases synergistic, cell
growm h inhibition is achieved conpared with use of either the 17 APR 2006
bi sphosphg g&@ X-2 inhibitor alone. Accordingly the present invention
provi des a[]%h 7 S8uti cal conposition for treatnent of malignancies, which
conprises in combination a bisphosphonate and a COX-2 inhibitor for

si mul t aneous, sequential or separate use. Further the invention provides the
use of a COX-2 inhibitor for the prepardtion of a nedicanent, for use in
conbination with a bi sphosphonate for treatnent of a mali gnant di sease. In
the alternative the invention provides use of a bi sphosphonate for the
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for treat rrent of a malignant disea a further aspect the invention
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bi sphosphonate and an effective amount of a COX-2 inhibitor. Yet further the
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cancer cell apoptosis which conprises in conbination a bisphosphonate and
COX-2 inhibitor for simultaneous, sequential or separate use. Further the
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disease.

In 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.



In preferred enbodi nents the bi sphosphonate and COX-2 inhibitor are used in
conbi nation with Taxol or a derivative thereof. 17 APR 2006 Accor di nﬁL?&PR Roof
yet furthgr3asqgeknt he present invention also provides a pharnmaceuti
conposition for treatnent of malignancies, which conprises in conbination a
bi sphosphonate, Taxol or a derivative thereof and a COX-2 inhibitor for

si mul t aneous, sequential or separate uge. Further the invention provides
the use of a Taxol or a derivative thereof for the preparation of a

medi canent, for use in conbination with a bi sphosphonate and a COX-2
inhibitor for treatnent of a nmlignant disease. Further still the invention
provi des a neltefemed embodimants the bisphosphonaie prbEPX 2 nhibiterare psgfliynant  di sease
conprisin an effective anount of a

bi sphosphg?fg ,t{&g%ef#aggltofr\%éfegﬁ%ﬁgkﬂcﬁe?’ka COX-2 inhibitor and an effect
amount of a Taxol or a derivative thereof. In accor dance wi th the present
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use of each agent separately. Thus in her enbodi nen he i nvention
provi des: Taxeher hderivafiva thergof and a£LLQe42i itnbitos farfsimyligneous. spqugntigd of sppamte di sease
conpri si ng adm nistering to the patient an effective anount of a Taxol or a
derivativé thereof in combination with an effect amount of a bi sphosphonat e
or an effective anmount of a COX—2 i nhi bitor; a correspondi ng pharnaceuti cal
conposition for sinultaneous, uent| arate use; and uses of the

r se
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preparation of anti-cancer nedi caments.
inhibitor for treatment of a malignant disease.

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.



4-32199A/ USN -4 I n the present description the term"treatnment” includes
both prophylactic or preventative treatnent as well as curative or qWS @
nDdifying4Eﬁfﬁﬂgﬁ§&, including treatnment of patients at risk of contracti @
t he di sease 0r" suSpected to have contracted the disease as well as ill
patients. The invention is generally applicable to the treatnent of

mal i gnant di seases for which bisphosphonate treatnent is indicated. Thus
typically the disease is a malignant di4zase which is associated with the
devel opnment of bone netastases or excessive bone resorption. Exanples of
such di seases include cancers, such as breast and prostate cancers, multiple
nmyel oma (MM, tunour induced hypertension (TIH and sim |l ar di seases and
conditions. | articular the invention i,s. licable.to the treatnent of
bone met ast -asﬁ%‘ﬁe( BfjerLdsratiop iy tm ﬁ"’@gﬁ@ér@‘ﬁg‘%& h"t%é’éol’l??"é‘é‘éctorc ancer, |ung
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(as has ngHP di'Scovered in accordance with the present invention)
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invention is applicable to the treatment of bone metastases (BM) associated with cancers such

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 métastases 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



Rx X I wherein X is hydrogen, hydroxyl, am no, al kanoyl,or an am no group
substituted by C1-C4 al kyl, or alkanoyl; R is hydrogen or CrC4 al kyl and Rx
is a side chain which contains an optionally substituted am no group, ﬁ R 2006
nitrogen 430M9eN/OBNg heterocycle (including aromatic nitrogen-contai ? B

het erocycl es), and pharnaceutically acceptable salts thereof or any hydrate
thereof. 17 APR 2006 Thus, for exanple, suitable N bisphosphonates for use
in the invention may include the follow ng conpounds or a pharnaceutically
acceptabl e salt thereof, or any hydrate thereof: 3-

am no- 1- hydr oxypr opane- 1 1- di phosphonic acid (pam dronic acid), e.g.

pam dronate (APD); 3- (N N- di net hyl am ngq) - 1- hydroxypropane 1, 1- di phosphoni c
acid, e.g. dinmethyl-APD; 4- am no-|-hydipxybutane-1, 1-di phosphoni ¢ aci d

(al endronic acid), e.g. alendronate; 1- %E@;y-

3- (et hyl pentyl am no) - propyl i dene- bi sph ic acid, ibandronic acid, e.g.
i bandronat e; 6- am no-1-hydroxyhexane-1,|1- duPhosphonlc acid, e.g.

am no- hexyl - BP; 3-(N-net hyl - N-n-

pent yl am no) - 1- hydr oxypr opane- 1, 1- di pho

honi c acid, e.g. nethyl-pentyl-APD

(= BM 21.0955); 1- hydr oxy- 2- (i mi dazol - | ¥4 hane- 1, 1- di phosphoni ¢ aci d,
e.g. zoledronic acid; 1- hydroxy-2-(3-pyidyl)ethane-1, 1-di phosphonic acid
(risedronic acid), e.g. risedronate, including N-methyl pyridiniumsalts

t her eof ug&eﬁxanple N-net hyl pyridiniumiodi des such as . NE- 10244 or

NE- 10446, 3-[ N- (2- phenyl t hi oet hyl ) - N- et hy| am no] - 1- hydrox propane-1, 1-di -
phosphoni & labyctaegey, hyrxyl pmizio( glanppliar @p Aminoerquprsebssitised byl 10¢{HH€Y§ ®honi ¢ aci d,
e.g. EB 1%§%B gLeo) 1- (N- phenyl am not hi ocar bonyl ) met hane- 1, 1- di phosphoni c
acid, e.g Y78844 (Fujisawa):

5- benzoyl R3s Byddodey e Q;-Lialkylrand ol e- 3, 3- di phosphoni ¢ acid tetraethyl ester,
eg. UO 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 inciude 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 (APDY);
3-(N,N —dimeth&lamino)- 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-d1phosphon1c acid, e.g. methyl-pentyl- APD (= BM
21.0955); 1-hydroxy-2-(imidazol-1-yl)ethane-1,1-diphosphonic acid, e.g. zoledromc ac1d 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-



1 7 APR 2006 4-32199AAJSN -6 81581 (Upjohn); and
1- hydr oxy-2- (i m dazo[ 1, 2-a] pyri di n-3-yl ) et hane- 1, 1- di phosphoni c aci ¢,;7 APR. 7006

YM 529. | C%?ﬂp? dinment a particularly preferred N bi sphosphonate for use
inthe i onprises a conpound of Forrmula Il Il P(OR)2 Het -A X |
wherein Het is an imdazol e, oxazol e, isoxazole, oxadiazole, thiazole,

t hi adi azol e, pyridine, 1,2, 6 3-triazole, 1,2,4-triazole or benzimdazole
radical, which is optionally substitut®d by alkyl, alkoxy, hal ogen,

hydr oxyl , carboxyl, an am no group optionally substituted by alkyl or

al kanoyl radicals or a benzyl radical optionally substituted by al kyl,
nitro, a&ws$1I0(Upjoha)riaind Bhidtbiy-2A(infidaao{d {2-alpgidin-3 lyhethewd- OI-diphesphtrgelacigat ur at ed
or unsaturated hydrocarbon noiety containing from1l1l to 8 carbon atons; X
is a hded@éﬁdég m optionally substituted by al kanoyl, or an am no group
optionally substituted by al kyl or al kanoyl radicals, and Ris a hydrogen

atomor an al kyl radical, and the pharmacol ogically acceptable salts
t hereof . | n In éngremibedimentrophirtinuiarly @referrediN-bisphosphopate faruse ih the mwéntiophonat e f or
use in the_invention ogpris?%la conmpound of Forrmula Il 1 7 APR 2006
comprises a compound of Formula
P(OR),
Het A | x I
ﬁ(OH}g
O

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 alky}, 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 III



4-32199A/USN -7 1l IP(OR)2 Het' H}-X i wherein Het' is a substituted or
unsubstituted heteroaromatic five-menbered ring selected from the grpwpR 2006
consistingégﬁggghﬁggolyl, i m dazol i nyl, isoxazolyl, oxazolyl, oxazoli nyl
thiazolyl, thiazolinyl, triazolyl, oxadiazolyl and thiadiazolyl wherein said
ring can be partly hydrogenated and wherein said substituentS are sel ected
fromat | east one of the group consisting of ClL-C4 al kyl, Cl1-C4 al koxy,
phenyl, cycl ohexyl, cycl ohexyl nethyl, ~hal ogen and ami no and wherein two
adj acent al kyl substituents of Het can together forma second ring; Y is
hydrogen or C,-C4 al kyl; X' is hydrogen, hydroxyl, am no, or an am no group
substituted by C1-C4 alkyl, and R is hydHogen or C -C4 alkyl; as well as
t he pharnmacol ogically acceptabl e sal s an 'ﬁoners thereof. In a yet further
enbodi ment a particularly preferred ?isph Gé bnate for use in the invention
conprises a conpound of Forlr_lrula IV P(OR) 2 Het';(' Cmiz R IVP(OR2 O

ef C -

H

ﬁ(OF&)2
0

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;-C4 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 cornpound of Formula IV

Het"

IO
S

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-



wherein Het"' is an imdazolyl, 2H1,2,3-, 1H1,2,4- or 4H1,2,4-triazolyl,

tetrazolyl, oxazolyl, isoxazolyl, oxadiazolyl, thiazolyl or thiadiazglgpR 7008

radl cal Wgu"% %é FISUbSt ituted or C1 7 APR 2006 4-32199A/ USN -8 nono- or
-substi & ‘%'# ower al kyl, by |ower al koxy, bx phenyl which may in turn

be mon- or disubstituted by | ower al kyl, |ower al koxy and/or hal ogen, by

hydr oxy, by di- |ower alkylantino, by Iomer al kyl t hi o and/ or by hal ogen and

is Nsubstituted at a substitutable N-&tom by | ower al kyl or by

phenyl -1 ower al kyl which may in turn be nono- or di-substituted in the

phenyl noiety by | ower alkyl, |ower al koxy and/or halogen, and R2 is

hydr ogen, hydrmnm-oadﬁsnbstirdtedr\hylowlekgdk)tlrbydomr dﬂ@lxsa,gnrphenyll ohieh magdh wal e havi ng

up to and including 7, C-atong, .0 rmacql o l.y. acc a aIt

her eof - Exanpiraeor dsurebia by Py B 0 V8 AR R RIoROn B0 BEPEY Bide. | n ¢ he
i nvention are:oudr ﬁlfeylﬁfﬁahb,\/ﬂy' 1mv thx%‘a)ihl))r By IWGheR i NRastiuckd di Phosphoni ¢
acid; 2-(1-Benzylim dazol - i/droxyet hane- 1, 1- di phosphoni ¢ aci d;

2- (1-Methyl i mi eipstisntaile - ytomlml@w hlab)@hzﬂ)dh}?q@h&ybhbm may i tefn be -
A no- 2. ( L. bendid i dggpacfishl 8BRSt doio R B RIS ISR llsy ador
2- (1- Met hyl i m bdageh; @dy| ) et hane- 1, 1- di phosphoni ¢ aci d;

1-Benzylim ane-1, | d| hon| c.acid;

| mi dazol - gsfofy%@xéfgﬁhéﬁ’éﬂoﬂ e F"Sﬁ pATRE G d;

| m dazol - 1 lblubeﬂalaﬁﬂl@hﬂvu%g §f RhA8 RRRRING mzhsam

4H 1, 2, 4-tri azol h met hane , 1- di phosphoni ¢ aci d;

T

hi az olor 2 phariag )’iccel!.l}a 1€|F erpofoni c aci d:

2- (
2- (
2- (
2-(
2- (

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-ylethane-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 pharmacologicﬂly acceptable salts thereof.



2- (1 m dazol - 2-yl ) et hane-1, 1- di phosphoni ¢ aci d;

2-(2-Met hyl i mdazol -4(5)-yl)ethane- 1, 1 -di phosphonic acid; 17 APR 2006
2-(2- Phenx_l?,bﬂggj@ggg- 4(5) -yl ) et hane- 1, 1- di phosphoni ¢ aci d;

2-(4,5-D nethyl 1 mdazol -1-yl) - 1- hydr oxyet hane- 1, 1- di phosphoni ¢ acid, and

2- (2- Met hyl i mi dazol - 4(5)-yl) - 1- hydr oxyet hane- 1, 1- di phosphoni ¢ aci d, and
phar macol ogi cally acceptable salts theréapf . 4-32199A/ USN -9 17 APR 2006 The

nost preferred N bi sphosphonate for use’In the invention is
2- (i mdazol -lyl)-1- hydroxyet hane- 1, 1-diphosphonic acid (zol edronic acid)
or a pharmacol ogically acceptable salt thereof. Al the N-bisphosphonic

aci d deri vat i Vkesmos prefested &N-bisphpsphonate fipr|use jnthgnventignisi2@midpsod-dyltlure. Thi s

i ncl udes {hej uf ac : - A 3- anpl e,

3" arm mo- PR ReRRL, ElpHbs e Gl Stedhinid s 8 G harklcoickirailoceiile TR
e.g. in Utepafent 3,962,432 as well as the disodiumsalt as'in US patents
4,639,338 and 4, 711, 880, and 1-hy-

droxy-2- (i m dazol - 1-yl ) et hane-1, 1- di phosphoni ¢ acid is prepared as descri bed

e.g. in US pahpife N-BisShdSphbalk  acdQRriddtives hbntdAdEdbose dre Wl kidn B¢ e 687, 767.

The N-bi sphosphonates may be used in the formof an isoner or of a m xture

of i somer Yterapprer Brisipgindss theifireanufagireaeq §/8-EP-Hpx1 B¢, pp-sl@ridy.Jos gxample 3-

enanti omers. or. dj | .S0fT . |Gl VPl i s-trans
oomer o, HRB AR o Ele S TRl Bhonid RATR e 3P HEL e P8 et 2. 1 Dodies
and/ or as 3962 ddhisceell af e disadivhpiatisa r0dS paents 4,63 83%andet, 1id 880, and t1Hey- f or m of
their hydrates, or..i nclude other . solyents.used for, their crystallisation.
The. GO 2 g LeBEn R | hasbRinhi &l P Eseea b ASPbeding. MU PREM: non
met hods 0 935,/180. RE€ RESTUS gAY 7, 185 énd ¥GETCAIT Y those which have an | C50 for
COX-2 inhibition less than about 2Mand an | C50 for COX-1 inhibition

greater than about 5M e.g. when neasured in
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 ICs; for COX-2 inhibition less than
about 2uM and an ICs for COX-1 inhibition greater than about SpM, 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 dertvative COX-2 inhibitor, e.g. of formula V as defined below.



t he assays described by Brideau et al.in Inflamm Res. 45:68-74 (1996).
Preferably the COX-2 inhibitor has a selectivity ratio of at |east %?,qumﬁ
preferabl y phodLagly 40, for COX-2 inhibition over COX-1 inhibition. rﬁ; .
for exanple, suitable COX-2 inhibitors for use in the invention may include
the follow ng conpounds or derivatives thereof or a pharmaceutically
acceptabl e salt thereof, or any hydrqH@_thereof: r of ecoxi b, etoricoxib,

cel ecoxi b, val decoxi b, parecoxib, or a 5-al kyl-2- aryl am nophenyl acetic acid
derivative COX-2 inhibitor, e.g. of formula V as defined bel ow. 4-32199A/ USN
-10 In an enbodiment a COX-2 inhibitor for use in the present invention
conpri'ses a conpound of fornmula V (V) wherein Ris nethyl or ethyl; R is

hi fl ; - : .0 LS 11 , chl ,
et by, et hyl B SRt USKCORAmRG ot Wiune okt AR R M D, O R

i s chl or ocomparmd @f farmula[Vuor onet hyl or net hyl; pharmaceutically acceptable
salts thereof; and pharmaceutically acceptable prodrug esters thereof. 17
APR 2006 Particul ar conmpounds of formula V are those wherein Ris nethyl or
ethyl; R is chloro or fluorQ, R ixHooegen, R3 is hydrogen, fluoro,

chl oro, nethyl or hydroxy; R4 1 ‘drogen; and R5 is chloro, fluoro or

met hyl ; pharnmaceutical ly acceptlabl 8. salts thereof; and pharmaceutically
acceptabl e esters thereof. A particulMt enbodi ment reyates to the conpounds
of fornmula V wherein R is nethylrQr thw,; R is fluoro; R2 is hydrogen; R3
i s hydrogen, fluoro or hydroxy; R4 ydrogen; and R5 is

wherein R is methyl or ethyl;
R; is chloro or fluoro;
R is hydrogen or fluoro;
R; is hydrogen, fluoro, chloro, methyl, ethyl, methoxy, ethoxy or hydroxy;
R4 is hydrogen or fluoro; and
R; is chloro, fluoro, triflucromethyl 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 chioro
or fluoro; R, is hydrogen; Rj 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 R; is
chloro; pharmaceutically acceptable salts thereof; and pharmaceutically acceptable prodrug

esters thereof.



chl oro; pharmaceutically acceptable salts thereof; and pharmaceutically
acceptabl e prodrug esters thereof. 1 7 APR 2006 4-32199Al USN - 11 A”F?QPRZWE
particula&sgﬂngﬂb nt of the invention relates to conpounds of forrmula V
wherein Ris ethyl or nethyl; R is fluoro; R2 is hydrogen or fluoro; R3 is
hydrogen, fluoro, ethoxy or hydroxy; R4 is hydrogen or fluoro; and R5 is
chloro, fluoro or nethyl; pharnaceutigqi[y acceptabl e salts thereof; and
pharmaceutically acceptabl e prodrug esters thereof. Further are said
conpounds wherein Ris nethyl or ethyl; R is fluoro; R2-R4 are hydrogen or
fluoro; and R5 is chloro or- fluoro; pharmaceutically acceptable salts

t hereof; and Awnsheinedigulpcambogimeatefineipvention sdatesfo sampeunds pifomatla VA f urt her

enbodi nen . L OV, j . ; I wherein R
s et hyl e RIS ol JRE MR Ky AloRg, o hiafodsRBPRRRETR G, S ke, 0% Cor
hydr oxy; &#oiysorfhlydroxysRs isshydrdgbn osflidreiand Rs prrhlons dleotol a ahdtlyyl,laccept abl e sal ts
t hereof ; and pharnpceuti cal | ccept abl rodr esters thereof. Another
enbodi nenghaﬁrflg“te}\‘é‘:gﬁ%%céf‘ﬁt%@ sa&éﬁﬁfe '@@P%@gﬁgﬂﬁggﬁﬁ@%@ef’ A& ¢ wherein R
is nmethyliheRofis fluoro; R2 is hydrogen; R3 is hydrogen or fluoro; R4 is

hydrogen; and R5 is chloro; pharnmaceutically acceptable salts thereof; and
phar maceutical ly acceptable prodrug esters thereof. Particul ar enbodi nents

of the inventi H%%Vm f. nv fgﬁa Q| i s nethyl;
R, is fluoro; %‘¢§$§§%$%%e%% |saﬁ§dsr%]g%gwr%$y}§?ky rg{:jgﬁgk'%nd R5 is
chl oro; phaltogreeufluicre] dnd Radodhiitra bt flusa) pharmaeaniealfy, aceapthbjelsaltsthereof; hahl | y
accept abl e rodr. u esteé% thgreof' ﬁ@% glnerei n Ris nethyl; R is fluoro;
R2 is hydP ,euﬁ!@ﬂY acentahle prodmg epersfiiflyen: and R5 is chioro: .
pharmaceutically acceptable salts thereof; and pharnaceutically acceptable
A further embodiment of the invention relates to the compounds of formula V wherein
R is methyl or ethyl; R, is fluoro; R; is fluoro; R; 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; Rj 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; Ry is hydrogen;
and Rs is chloro; pharmaceutically acceptable saits thereof;, and pharmaceutically acceptable

prodrug esters thereof,

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

prodrug esters thereof;



prodrug esters thereof; 1 7 APR 2006 4-32199A/USN -12 (c) wherein Ris
ethyl; R is fluoro; R2 is fluoro; R3 is hydrogen; R4 is fluoro; and R5 is
fluoro; pharmaceutically acceptable salts thereof; and pharnmaceuti caj ¥ wpPR 2008
accept abl q_ﬁlgﬂ N esters thereof; and (d) wherein Ris ethyl; R is
chloro; R2 1s hydrogen; R3 is chloro; R4 is hydrogen; and Rs_is nethyl;
phar maceutical ly acceptable salts thereof; and pharmaceutically acceptable
prodrug esters thereof. Pharnacol ogi cal tzy accept abl e salts of

bi sphosphonates and COX-2 inhibitors ar preferably salts with bases,
conveniently netal salts derived fromgroups la, Ib, Ha and Ilb of the
Periodic Table of the Elenments, including alkali metal salts, e.g. potassium
and especi al | y{(©)swbareinRsia pthyl; Rois flypreaRe ﬁ%“@@ﬁ Rhis lgdrggens By isdluopsy afdeReib| y

cal ci um or j Iapee]] .S, 1\ ' r organic
am nes. Esﬂf)lg%lg gﬁﬁy%}@%gﬁ rﬁeé:glfs’t gﬂg?&%tégéeﬁt I bapPgmé‘%%"é‘% aé Ia%&g%ﬁl?gpdg?u é) he

N bi sphospkwensabesofaand t hose where one, two, three or four, in particular
one or two, of the acidic hydrogens of the bisphosphonic acid are replaced
by a pharnmaceuti.cally. ac. I i, i r.tJ cul.ar spdi 0t assi um or
anmoni um in fliar)s?l‘?r%ns} d(.—%g’g‘;‘ggu.ﬁﬁrﬁn‘%Aw&sr‘V%’%g‘?'tgﬁ r%eccrl'?og_:r]{r)'o 65 #ﬁbge& and

phar mac eutRs;Gomediylpgtafpicatiticallsadcépatid salth ehePdol)iani pleasipiveondalty adcptatlbar act eri zed
by havi ng one aci di ci_lﬁhygr ogen and one pharmaceutically acceptable cation,
especi al | PrB8 e re8hch of the phosphonic acid groups. An alternative
class of cox-2 inhibitors conmpounds for use in the invention is the nethane
sul fonanilide class of inhibitors, of which NS-398, flosulide, ninesulide
and (i) are Champtadogicallp acosptatle Silts 98 hispi@sphieRes and COX-2 inhibitors are

preferably salts with bases, conveniently metal salts derived from groups Ia, Ib, ITa and IIb of
the Periodic Table of the Elements, including alkali metal salts, e.g. potassium and especially
sodium salts, or alkaline earth metal salts, preferably calcinm 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.



NS-398 A further class of COX-2 inhibitors is the tricyclic inhibitor class,
whi ch can be further divided into the sub-classes of tricyclic inhipytAPRS006
with a ceatsppdoaggsiocyclic ring (exanples include SC-57666, 1 and 2; those
with a central nonocyclic heterocyclic ring (exanples include DuP 697,

SC- 58125, SC-58635, SC 236 and 3,4 and 5); and those with a central

bicyclic heterocyclic ring (exanples inglude 6, 7, 8 9 and 10). Conpounds
3, 4, and 5 are described in U S Pat. No. 5, 474 995 17 APR 2006 SC- 57666
1 2 N®2 -13 Ninesulide 0 (i), X =S Flosulide, =017 APR 2006
4-32199A/ USN -14 CF3 DuP697 SC-236 H3 CF3 CH3SO2 SC 5812§H§0§ﬁ 58635,

cel eoxi b _ NHSO,CH, NHSO,CH, l

NS-398 Nimesulide (i), X=8
Flosulide, X =0

A further class of COX-2 inhibitors is thg tricyclic inhibjtor_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.

CH,SO, NH,SO, O CH,SO, O

F

SC-57666 1 o



4 CH3SO2 N 1 N5 6 7 4-32199A/ USN CH3SQZ -15 1 7 APR 2006 F3 8 10 9 A yet
further class of COX-2 inhibitors can be referred to as those which fapepp 2006
structuraL%%Em- ified NSAIDS, and includes | | a and structur 11 as
exanpl e menbers. CH30 COZH JN Brl-*~,~ In addition to the structural

cl asses, sub-classes, specific COX-2 inhibitors conpound exanples, exanples
of conpounds which selectively inhibit _cycl ooxygenase-2 have al so been
described in the foll owi ng patent pubrﬂgétions, 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 CHE®RE0 5, 552, 42%H:8048Q4.253, 5, 604, 260H,5%-5392780; and
Speci fication No§ 4/ 13635, 94/ 15932, 0480,
N’N

| nt er nati onal Pa
N-’

Br | H—cF, | D—cF,

F H,C

DuP&97 SC-568125 SC-58635, celeoxib

S
N

zZ—2Z

94



94/ 26731, 94/27980, 95/00501, 95/15316, 96/ 03387, 96/ 03388, 96/ 06840; and
I nternational Publication No.'s WO 94/20480, WO 96/21667, WO 96/ 31309APR/%UB
96/ 36623, 40 90AMjd/691, WD 97/16435. 4-32199A/ USN -16 Additional COX-2

i nhi bi tor conpounds which are included in the scope of this invention
include. 12 C 13 14 17 APR 2006 15 16 17 4-32199A/USN -17 1 7 APR 2006 C 18
21 19 22 C 20 23 24 25 1 7 APR 2006 5.

O CH,0

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.

H .
—~N o

Br ' 0

11a 11b

In addition to the structural classes, sub-classes, specific COX-2 inhibitors compound
;examplcs, 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, 5,4ﬁ6,265,
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.



4-32199A/ USN - 18 Sone of the conpounds above can also be identified by the

foll ow ng chem cal nanes: 3: 17 APR 2008

3- phenyl - 436 fodapBsRy! sul fonyl ) phenyl ) - 2- (5H) - f ur anone; 4:

3-(3,4-dif|uorophenyl)-4-(4-(nethy|suIfonyl)phenyl)-2-(5FD-fayanone; 5:
5-di nmet hyl - 4- (4- (et hyl sul f onyl ) phenyl ) - 3- (3-fl uorophenyl ) - Hf ur an- 2- one;

12 5,5- dinethyl-4-(4- (nethylsulfonyl%Phenyl) 3-(2-propoxy) - SH-f ur an- 2- one;

13: 5-chl oro-3-(4-(methyl sul fonyl ) phenyl’) - 2- (2- et hyl - 5- pyri di nyl ) pyri di ne;

14: 2- (3, 5-di f | uor ophenyl ) - 3- (4- (et hyl sul f onyl ) phenyl ) - 2-cycl opent en-

-one; 15:

5(9S) - 5’ethy| 5- et hyl - 4- (4- net hyl sul f onyl ) phenyl ) - 3- (2- propoxy) - 5Hf uran- 2-o

ne; : :

5- et hyI 5 Additipngl COX-2 nhibitor compoppds wipish e Included fn the sqope of s oo | ) - 5 fur
an- 2- one; mcmae
3-((2-thiazolyl)nethoxy)-4-(4-nethyl sul fonyl) phenyl) -5, 5-dynet hyl - 5Hfuran- 2
-one; 18:

3- propyl oxy- 4- (4- netdwyl;sul f onyl ) phényl ) - 5 5-di net hyl - 5H-f ur an- 2pne; 19:

3- (1-cycl opropyl et ho Q§7

5, 5-di net hyl - 4( 4R Qdi

<sul f onyl ) phenyl -5§> uran- 2-one; 20:;
-(4-

8
2- (4-chl or ophen t hyl sul f on o'enfﬁb 4- 0x0- 2- pent § ;QEQ:
3- (cycl opragy! p& y) -5, 5- ¢jJret met hyl sul f onyl ) phg
5H furan- 2
3-(cycl opr apyl doxy) -5, 5-di hyll- 4- (4- met hyl sul fonyb) p 5- di hydr of
uran- 2-ol ;
23: 3-i sopropony- 2, 5<di net hyl - 4- (4- netlnyl Sul f onyl ) phenyl) dr of ur an- 2-

ol ; 24: N
5, 5-di met hyl - 3- (3-f | uor ophenyl ) - 2- hydr oxy- 4- ( 4- met hyl sul f onyl ) bhenyl ) - 2, 5-di
hydr of uran; 2 3
5-Ch|oro-3-(4-nethy|suIfonyl)phenyl)-f-(B-pyridinyl)pyridiné4 The fol |l ow ng
publications describegand/ or provide nethods for making the co unds as

i ndi cated: compounds N,/ 15, 17, 18, 19 arﬁg§ 1, WD 97/ 14691, conQp nds 22,23
and 24, WD 97/1643%._e®gpound 20, WO 96/ 3 conmpound 14, . S.sRat. No.

5, 536, 752; 9 S. Pat. 4 4*%995 See Examf her&®n for
conpounds 2 Al so incq d grein by refe(encekare’t hose

conpounds ‘desgcrizbed in WO 96/ #1645—4 Yavi ng structuraf—ornula VI, shown
bel ow, and tH {4 nition and pr def imitions and peci es descri bed

t her ei n:



1 7 APR 2006 4-32199AIUSN -19 R\ R vi \R3 Particulary preferred conpounds
of fornmula (VI) include:

5- (4-fluorophenyl)-1-[4-(nethyl sul fonyl)phenyl]-3-(trifluoronethyl) pyr agohes
4- (4- 11 uonoplpeyUBNS- [ 4- (et hyl sul f onyl ) phenyl ] - 1- phenyl - 3-(
trifluoronethyl)pyrazole; 4-(5-(4-chlorophenyl)-3-(4-nethodoxyphenyl)-1

H pyrazol - 1-yl ) benzenesul f onam de; 4-(3, 5-bis(4-nethylphenyl)-1 H pyrazo

| -1-yl ) benzenesul fo nam de;  4-(5-(4-chkarophenyl)-3-phenyl -1

H pyrazol - 1-yl ) benzenesul f onam de;  4- ('3, 5-bi s(4-net hoxyphenyl)-1

H pyrazol - 1-yl ) benzenesul f onam de;

4- (5- (4-chl orophenyl ) - 3- (4- net hyl phenyl )-1 H pyrazol -1-yl)

H pyrazol - 1-yl ) benze ylfonanide

4- (5-(4- chlorophenyl) (5-chl oro-2-thienyl)- ¢§t£

4- (5- (4-chl or ophg -3 -@ifluoro nethyl )=

-yl ) benzenesul f oRangde; 4-(5-phenyl) - 3- (@

4- (5-(4-fl"vorphenyl) - 3-(trifluoromethyl)-I

H pyrazol - 1/yl ) b@hzen€sul f onam de; ‘/7¢7{/Zﬁk o
4- (5- (4- mad hoxyphenyl ) - 3- (trifluorngt hyl'p- 1Hpyrazol -1 -yl ) benzenestf f ogam de
H pyrazol -1 -yl )benzenesul f onam de;

4- (5- (4- et hyl phenyl )-3-(trifluoronethy)- 1 H pyrazol -|

-yl

H pyrazol - | -yl)benzenesul f onam de;

4-(3-(di fluoronethyl)-5-(4-nethyl phenyl)-1 H pyrazol - |

I

benzenesul f onam de; 4-(5-(4-chl orophenyl)-3-(4-nitrophenyl)-1 (%5/
ide; 4-(4-chlorg -r;ghenyl-lFprrazoI-I-yI

H-pyrazol; benZenesul f onam de;

; 4-(5-(4-chl orophenyl)-3-(difluotonethyl)-1

yl ) benzenesul fgnam de; 4-(4-ch|oro-5-(4§chlorohenyl)-3-(trif|%ﬂ{onethyl)-l
yl ) benzenesul fonam de; 4-(3-(difluoro nethyl)-5-phenyl-1 H pyrazo

-1 -yl )benzenesul fo nam de;
yl) a \/
N/ N
SQ%O QE
Q§0
o)
o’f\\‘;7 0
0
OH
21 22 o3
0
N/
Sa
o]
cl y
\N =
=~
N

24 25



4-(3-(di fluoromet hyl)-5-(4-met hoxyphenyl)-1H pyrazol -1-yl) benzenesul f onam de
;. 4-(3-cyano-5-(4-fluorophenyl)- | FprrazoI-I-yI)benzenesquonan1dp7APRZMB
4-( 3- (dlflqﬁﬁﬁ?gﬁgﬁl) 5-(3-fluoro-4-netho do xyphenyl)-1 H pyrazol -
-yl )benzenésulfonam de; 4-(5-(3-fluoro-4-nethy
xyphenyl)-3-(trifluornethyl)-1 H pyrazol- | -yl)benzenesul f onam de;
4- (4-chl oro-5-phenyl -1 H pyrazol - I-yI)benzenesquonanlde 4- 32199A/ USN - 20
4- (5- (4-chl or ophenyl) - 3- hydr oxyphenyl )- fk#pyrazol 1-yl ) benzenesul f onam de;
5- (N, N-di et hyl am no) phenyl )-3-(trifuoronethyl)-1

razol - 1-yl ) benzenesul f onam de;

quorophenyI) 6- (4- (et hyl sul f onyl ) phenyl ) spi ro[ 2. 4] hept - 5- ene;

y

4-

6- (4-f1 4 t b gl f. d

{1 uoSOBhBHPE FombRe theb sHHLalers i BHE e BIF P Sherd At e

3-chl 0303ﬂh&@tbmmmlfbnﬁ)pﬁéwbrm@miman@nyl)phenyl)sm ro[ 2. 4] hept - 5-en
6- ( 3- c Al Bfbd-difprahepyhienit (mspivissfonyRpheay-2 4 S hfamngne; henzenesul f onani de;
3;35 A1 31 SlutactryFRL AQERYRORRYpeRylf-4-(8-HRS0¥en)-HoRML RBRRY! ) spi rol 2. 4] hep
3-

4-
H
5-
4-
6-
5-
e;
4-
5-
t-
5-

(

p

(

(

(

(

(

5

(4 cgl ?rl& 545-fduﬁ?hﬂgh(ér(yde)hyﬁul@’ahy()pmwm(mpf@ow»i‘rhﬁnad 3opeir of |2f 4] heptCI 5- ene
C or.o ro nzenesu Oonam ae,

- (3- chI oi% 54311%2%'@ (ﬁﬁﬁvﬁj‘&%ﬂ)ﬂh%‘@'é (gdﬁilﬁ?? g“t‘ﬂlﬁﬁf@ %1 sul f onyl phenyl )t hi

0

-(

- (

- (

- (

-(

- (

(

)

-(

zol e; 14:2-(3,5- dlﬂuorophenyl) 3- (4-(mcthylsulfonyl)phenyl) 2-cyclopenten-1-one;

| or ophen fl uoropheny - met hyl suLf 05[1}in phenyl )t hi azol e;
1.

{ Puoaap%s,h%wm et g rselfgmamnxn 52 PrappRi SHhfusatone
1 on NGRS methiide AR AORINADR A G g S el 5 a2 !
r |u uonwmaamazo@l)@ﬂmy)wtfsmbﬂwwfqnﬂwhﬂ)-ishmmﬂmhfrmmde

S B BBy PR R TR P g g ot by sut 1 oyl ) phen

i azolg;3. (l-cycloprop{lethoxy) 5,5-dimethy}- 4—(4—mcthylsulfonyl)phenyl) 5H-furan-2-one;

4-f 1 uor ophen :ﬁ neth{Isquonﬁmg Y-2-trifluoromethylthiazole;
1- et hyl SQDTS@dlym— (4chlorophiend)- By f-methy. (Pﬂxaplvpﬂéﬁﬂ’i?@ymﬂ@p@m,a 2, 4-di en-3-yl)

benzene; 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-35,5-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.
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2-
4-
4-
4-
4
4
(
t

f
3,
hi

U'I‘il})-b-b-h-h(ﬂl\)m N

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-(4-fluorophenyl -1, 1-di met hyl cycl opent a- 2, 4-di en- 3-yl ) benzenesul f onam de
; 5-(4-fluorophenyl)-6-(4-(nmethyl sul fonyl)phenyl)spiro[ 2. 4] hept a- 4, 67 dPR 5
4- (6-(4- ungmUsNyl ) spi ro[ 2. 4] hept a- 4, 6-di en-5-yl ) benzenesul f onan de;

6- (4-f 1 uorophenyl) - 2- met hoxy- 5- (4- (met hyl sul f onyl ) phenyl ) - pyri di ne- 3- car boni
trile;

2- brono- 6- (4-f1 uarophenyl ) - 5- (4- (et hylygul f onyl ) phenyl ) - pyri di ne- 3-carboni tr
ile;

6- (4-fl uorophenyl ) -5-(4- (net hyl sul fonyl ) phenyl ) - 2-phenyl - pyri di ne- 3-car boni t
rile; 4-(2-(4-nmethyl pyridin- 2 36) 4- (trlflqororretr{yl) 1

H i m dazol - 1-yl ) benzenesul f

4-(2-(5- rrethylpyrldlnSyI) @ ﬂ{thyl) 1

Hi m dazol - 1-yl ) benzenesul f%a

4-(2-(2-methyl pyridin-3-yl) (trlfluororret%yl) 1

H i m dazol - 1-yl ) benzenesul fBnani de;

3-(1-(4-(met hyl sul fonyl)phenyl)-4-(trifluoronmethyl)-1Him dazol -2-yl)benzene
sul fonam de; 17 APR 2006 1 7 APR 2006 4-32199A/ USN -21

2-(1-(4-(met hyl sul fonyl)phenyl )-4-(trifluoronethyl)-1

H i m dazol

2- et hyl - a%‘_‘fx}fé'%%?#%?ﬁﬁog"@f)?ndﬁ)?ﬁp en§vp"2fltd[er| fluormethyl)-1H i m dazol - 2-yl

) pyri di nes- (mamphgﬂy})ﬂ- Kﬂ(ﬂ(eﬂwlsﬁﬁdd?})bhwjfl]-Gmuiﬂ)lﬁﬂmxﬂy))pﬂaz(oﬂdI fluornethyl)-1
Hi mdazole 2- yI)

4- (2- (6- mét By” heSst4y ety lspifonyDphsayll byl riforomethyDpyrazole;
~ H-im dazoly: -1H-p -
2-(3, 4-di f | uor o%ﬁ%ﬁ?ﬁ%}éﬁﬁaﬁnﬂd&y e ﬁ’l% (l)lgy )af)%lelngr/l nzen tu}f??ﬁnﬂor'orret hyl)-1
H i mi dazoMe3, S-Izis(ﬁ—zne(lwlnlmm;/l}!rnmwlﬁlﬂd)b(:mnefsultmmmt hyI )-1
Him dazol I I
2- (-4-chl oro %ﬁle‘nélfbwc’p ertyg Jn@{ IlgPF(%?%l/Il)yp)ﬁcennzf/'fe)sulﬁf"m%dﬁyl -1 Himdazol e;

2- (4-chl or4qpt5eb15(h—)neilhoﬁcﬂpr(eﬁysl-hHlpsulzélemyl)b)e@icmemlﬁ)mﬁn@henyI 1 Himdazol g;
2-(4-ch|oro henyl ) - fluor

(4- (et Sl FﬂPPﬁféﬁéﬁgﬂrTetgﬁphﬁiﬁlgégd{yéazol-l yl) benzenesulfonamide;
(3-fluongs A(ZleﬁfonMé’r@BeﬁﬁtLﬂlfrépl{eﬂylf miplw,&&w {/I%Mie)]&hﬁmdé (trifluoronet hyI

1H i m dazol e; - 5ylsu -4-trifluoromethyl -
m dazolde(s- (4-chlorop enyl)-3-(5-chloro- 2—thlcnyl)- -pyrazol 1 yl?benzenesulfonarmde

1-
2-
) -
H i
o et S st AN AR 1| o
H i m dazol4-F-(¢ichbssphanybsds(ififuvacmetryl)- | H-pyrazol-1-yl)benzenesulfonamide;
4-(5-phenyl)-3-(trifluormethyl)- 1H-pyrazol-1-yl)benzenesulfonamide;
4-(5-(4-fluorphenyl)-3-(trifluoromethyl)- 1H-pyrazol- 1-yil)benzenesulfonamide;
4-(5-(4-methoxyphenyl)-3-(trifluormethyl)- IH-pyrazol-1-yl)benzenesulfonamide;
4-(5-(4-chlorophenyl)-3-(difluoromethyl)- 1H-pyrazol-1-yl)benzenesulfonamide;
4-(5-(4-methylphenyl)-3-(irifluoromethy)- 1H-pyrazol-1-yl)benzenesulfonamide;
4-(4-chloro-5-(4-chlorchenyl)-3-(triflucromethyl)- 1 H-pyrazol-1-yhbenzenesulfonamide;
4-(3-(difluoromethyl)-5-(4-methylphenyl)- i1H-pyrazol-1-yl)benzenesulfonamide;
4-(3-(difluoromethyl)-5-phenyl- 1H-pyrazol- 1-yl)benzenesulfonamide;
4-(3-(difluoromethyl)-5-(4-methoxyphenyl)- |H-pyrazol-1-yl)benzenesulfonamide;
4-(3-cyano-5-(4-flaorophenyl)- 1H-pyrazol-1-yl)benzenesulfonamide;
4-(3-(diflucromethyl)-5-(3-fluoro-4-methodoxyphenyl)- 1H- pyrazol- 1 -yl}benzenesulfonamide;
4-(5-(3-fluoro-4-methoxyphenyl)-3-(trifluormethyl)- | H-pyrazol- 1 -yl)benzenesulfonamide;
4-(4-chloro-5-phenyl-1H-pyrazol- 1-yl)benzenesulfonamide;



2-(3-fluoro-5
rret hyl phenyl) - 1- (4- met hyl sul f onyl ) phenyl') - 4-(trifl uoromethyl)-| 17 APR 2006

H i m dazoksp199A/USN _ o
4-(2-(3-fluoro-5-nethyl phenyl)-4-(trifluoronethyl)-1Him dazol -1-yl)benzenes
ul f onam de;

2- (3- et hyl phenyl ) - 1- (4- (et hyl sul fony%%)phenyl )-4-(trifluoronethyl)-1
H i m dazol e; 4-(2-(3-nethyl phenyl)-4 rifluoromethyl)-1
H i m dazol - 1-yl ) benzenesul f onam de;

1 m g of (L P heaS o ey - P TVl | i Gaso
| -1-yl) bepzeng ?\‘(;hﬁrﬁﬂﬁmxﬁﬁ)pheﬂylf-?-(m&he(ﬂylf A Hipy 5101 -PRich¥entsulfotdntidl dazo |- i

-yI)benzenesuI nam

42 (2- (- né{(hﬂdwyp&nﬂhﬁdﬁdphtémlymlionmbmhenyllspmwlmm@rbx)e,1H| ni dazol -1-yl)

(t;fggﬁgﬁ;:ﬂ?f@?% u?rﬁ%l}eﬁv al ll?é &Véﬁlelhgglfpt))méenﬁu'fo?armor 'omet hyl ) -1 H pyrazol e;

lA_f|r (1-et h?/b -(4ﬂ|(16k~gf)l|1dn9lbOﬂhﬁ?yﬂh)lsﬂfoﬁ)ylopﬁehmpmt4]'b)¢l-)’>-—ehe

N pheny |- 34 LD S BORER] 8 4 s ilfpOgheny Dspirol2 4Jhept-5-cne

| f onyl ) ph t iL L L,)ﬂﬁﬁet am de; et hyl
(4-(4-F1 u§3%E%8‘ﬁ‘y’“’ “’Jﬁld*%ﬁﬂﬁwwé% 41]&8?? o Saﬁﬁgz-%e-s‘(ﬂﬁﬁ. f1 tor onet hyl ) - 1H pyr a
zol -1- vyl ﬁd@,é{daﬁl@xo-&mcthodoxyphenyl) -6-(4-(methylsulfonyl)phenyl)spiro[2.4]hept-5-ene;

4 pyr arol SO0y bRy ARGl SRR 1)

1-2 (2- phenyl(ei(mid)chﬁro;m&rynﬁmm @]liéﬂittﬁﬁél) pyhbetatrRsulibnamideR 2006 4-32199A/ USN
| - et hyl - 42(Z<hiptpot-Gptrephenyl-4- (ﬂ'ﬂ“ﬁ@Phwgﬁr(ﬁdH%ﬂ‘WBWW“@twweﬁI uor onet hyl ) -1

H pyrazol g 2-chlorophenxl) -4-(4- ﬂuor0phenyl) -5- (4-meth lsulfo lphen th1azolc
5- (4-f 1l uor ophenyl 4- et hyl sul'f ony r|fluororrethyl) 1H i m daz

ol e; 4-(&-(frfluorpp b’lﬁ-éfiﬁiﬂ)ephé&tdfot)yl@ﬂ(lﬂl meﬂwh Wlle) 2-(trifluoronethyl)-1

H dazol
5- I(T f?ﬁgr g%‘#@%‘/’??enﬁn e (t (ﬁhcyx mf?l"yephe?%% “}uf’o etP)Slth %‘Hi’n )-6-(trifluoronethyl)

pyri di ne; 4-(4-fluorophenyl)-5-(4-methylsulfonylphenyl)-2-(2-thienyl)thiazole;

S;,?It gioﬁg_ g_(g Ztllugrlogl?ernyl? ge(QXna)thylsugfony ﬂﬁ&yWi %erlz];r%s%lrc)nglm%ny 1)-6-(trifluoromethyl)

?t §|4f }‘ ngg ngt?ﬁg.?é Iﬂge;ﬁnislﬂ(z(emﬁﬂmféﬂﬂﬁlﬁ@d -2 phpRpYmBo tkaQPy Nyl oxy) - 6-
2-((3,5-dichlorophenoxy)methyl)-4-(4-fluorophenyl)-5-(4-(methylsulfonyl)phenyl)thiazole,
5-(4-fluorophenyl)-4-(4-methylsulfonylphenyl)-2-trifluoromethyithiazole;
1-methylsulfonyl-4-(1,1-dimethyl-4-(4-fluorophenyl)cyclopenta-2,4-dien-3-yl)benzene;
4-{4-(4-flucrophenyl-1, 1-dimethylcyclopenta-2,4-dien-3-yl)benzenesulfonamide,
5-(4-fluorophenyl}-6-(4-(methylsulfonyl)phenyl)spiro[2.4]hepta-4,6-diene;

4-(6-(4- fluorophenyl)spiro[2.4]hepta-4,6-dien-5-yl)benzenesulfonamide;
6-(4-fluorophenyl)-2-methoxy-5-(4-(methylsulfonyl)phenyl)-pyridine-3-carbonitrile;
2-bromo-6-(4-fluorophenyl)-5-(4-(methylsulfonyl)phenyl)-pyridine- 3-carbonitrile;
6-(4-fluorophenyl)-5-(4-(methylsulfonyl)phenyl)-2-phenyl-pyridine-3-carbonitrile;
4-(2-(4-methylpyridin-2-yl)-4-(trifluoromethyl)-1H-imidazol-1-yl)benzenesulfonamide;
4-(2-(5-methylpyridin-3-yl)-4-(trifluoromethyl)- 1 H-imidazol- 1 - yl)benzenesulfonamide;
4-(2-(2-methylpyridin-3-yl)-4-(trifluoromethyl)- 1 H-imidazol-1-yl)benzenesulfonamide;
3-(1-(4-(methylsulfonyl)phenyl)-4-(triflucromethyl)- 1 H-imidazol-2-yl)benzenesulfonamide;



2--br omo- 5- (4-fl uor ophenyl ) - 4(4- met hyl sul f onyl ) phenyl )-6-(trifl uoronethyl) pyr
i di ne; 17 APR 2006
4- (2- ( 3- chizormagugNt hoxyphenyl ) - 4, 5-di f| uor ophenyl ) benzensul f onam de;
1- (4-f 1l uorophenyl)-2-(4-net hyl sul f onyl ) phenyl ) benzene;
5-di f | uor onet hyl - 4- (4- net hyl sul f onyl ) phenyl ) - 3- phenyllsoxazole
4- (3- et hyl - 5- phenyl i soxazol - 4-yl) benzgnsul f onami d;
4- (5-di fl uoronet hyl - 3- phenyl i soxazol - 4-yl ) benzenesul f onanm de;
-(5- hydroxynethyl 3- phenyllsoxazol 4-yl ) benzenesul f onam de;
5- et hyl - 3- benze f.onam de:.. ..
(4-f l.ﬂ)f% ﬂ’éﬁ")‘%&’i@?ﬁ '1‘°r°’§}F ﬁi&l l%&‘(l}%ﬂg/‘f‘?'benzene;
(4-f huQsed QTMMétﬂ%lﬁﬂﬁbh)[ﬁih@ﬁmmlﬂﬁbnﬂet W iH- ﬂm&dzsltilg Sixfenyl ) benzene;

(4-chl orophenyl ) cycl opent en- | yI)- - t hyl sul f onyl ) benzene,;

2-
2-

2-

2- (2, 42ee8nbpd plttmethyiseionynhemil-4-(yifl ympc (R imidazpleyylpyedintne:

2- (4-t b ;
RN PRI TR i G o
2

|

2

2-

4 f B{{mﬂ@lﬁﬂmrqplh&n}@ 14(@(mhﬂbplfcm&)bb@gh{ﬂmﬂuoromethyl) 1H-imidazole;

g’ﬁ%‘ % g‘ﬁ&'ﬁﬁ'&h)fﬁﬂﬁ%gwpﬂw‘{m%ﬂ -ylbenzosulionamids | f onami de:

CBJ(%EH Ratlyl)= 1454 cthylsulfonyl?phenyl)-‘i-meth 1-1H-imidazole;
ICKCIogenten (et hy sulfonyl) enzene;

4-
7 (e P@Qh@ﬁ?ﬂ)@dﬂmﬁhﬂsﬁﬁ?ﬂﬂ’wm ﬂd&ﬁ@%ﬁﬂimﬁ#@einzenesul f onani de;
j f ‘{9— §)C4Y@| ARG (?#h%?}?{)l‘ly(h)(ﬁl ﬁﬁlfo%ﬂl})éh%ﬁﬁﬁhﬂ%dazole-
4-
u

c Iorop cycl enes
rré{(Buﬂwqohfbmyih))xypbbrq@eh(%mulhﬂdu)femwmnw(auﬂubmmdtl)yfb)eﬁi-amdazolei (2-(2,

(a1 ARtk AR e TER S seR¥skecu  onam de.

199A] bigNmedipheryh: {-8+ Giﬁtl%ﬂ@ifénﬂbbﬁéﬂ?DW@&len): Ypimaiz@w |
) -4- (met hyl sul f ony Ié&enzene 4-(2-(3-cWro-4-fluorc)phenyl.) cycl opent en-
-yl - ben Qéﬁ-é%—gl]ﬂp@rfhﬁap Lphenyl)-4-(tnﬂu0romethy1—lH-umdazol- -yl)benzenesulfonamide;

2-(3-fluoro-5-methylphenyl)- 1-(4-methylsulfonyl)phenyl)-4-(trifluoromethyl)- 1 H-imidazole;
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4-(2-(3-fluoro -5-methylphenyl)-4-(triﬂubro methyl)-1H-imidazol- 1-yD)benzenesulfonamide;
2-(3-methylphenyl)- 1-(4-(methylsulfonyl)phenyl)-4-(trifluoromethyl)- 1 H-imidazole; ‘
4-(2-(3-methylphenyl)-4-(trifluoromethyl)- 1 H-imidazol- 1-yl)benzenesulfonamide;
1-(4-(methylsulfonyl)phenyl)-2-(3-chlorophenyl)-4-(trifluoromethyl)- 1 H-imidazole;
4-(2-(3-chlorophenyl)-4-(trifluoromethyl)- 1H-imidazol- 1-yl)benzenesulfonamide;
4-(2-phenyl-4-(trifuoromethyl)- 1H-imidazol- 1 -yl)benzenesulfonamide;
4-(2-(4-methodxy-3-chlorophenyl)-4-(trifluoromethyl)- 1 H-imidazol- 1-yl) benzenesulfonamide;
1-allyl-4-(4-fluorophenyl)-3-(4-(methylsulfonyl)phenyl)-5-(triflioromethyl)- 1 H-pyrazole;
4-(1-ethyl-4-(4-fluorophenyl)-5-(trifluoromethyl)-  H-pyrazol-3-yl)benzenesulfonamide;
N-phenyl-(4-(4-fluorophenyl)- 3-(4-(methylsulfonyl)phenyl)-5-(trifluoromethyl)- 1H-pyrazol-1-
yljacetamide;

ethyl (4-(4-fluorophenyl)-3-(4-(methylsulfonyl)phenyl)-S-(trifluoromethyl)- 1H-pyrazol-1-
yhacetate;

4-(4-fluorophenyl)-3-(4-methylsulfonyl)phenyl)- 1-(2-phenylethyl)-1H-pyrazole;
4-(4-fluorophenyl)-3-(4-(methylsulfonyl)phenyl)- 1-(2-phenylethyl)-5-

(trifluoromethyl)pyrazole;



4-(2-(2-met hyl pyridi n-5-yl)cycl openten-1-yl)benzenesul fonaniide; ethyl
2-(4-(4-fluorophenyl)-5-(4-nethyl sul fonyl) phenyl)oxazol - 2-yl) - 2- benzyl ApCT6E
ate;  2- (44{AvbARRRPPrhenyl) - 5- (4-(net hyl sul fonyl) phenyl ) oxazol - 2-yl ) acetic
aci d;

tert-butyl)-4-(4-fluorophenyl)-S-(4-niethylsul fonyl)phenyl)oxazol e;

4-f 1 uorophenyl ) -5-(4- (et hyl sul fonyl )phenyl) - 2-phenyl oxazol e;

4-f | uor ophenyl) - 2- net hyl - 5- (4- met hyl¥ul f onyl ) phenyl ) oxazol e; and

5- (3-fluoro-4-nmet hoxyphenyl)-2-trifluororriethyl-4-oxazolyl)benzenesul fon

am de; or a pharmaceuticall é’oacce ptable salt thereof. 17 APR 2006 The
N- bi sphos prrshidtied-faerpperyDet- mythuls'é@nylbphpnbé) §-Grifuaspmptheh-Hicpyrazoleal

comost L G5 nbABAAN AR A SRR S LSRR AR, O active

or gani c, 319d4|-1detbykuﬂfbnbdjpﬂenypkﬁammﬁ@htnybeﬂ-(wﬂmmhﬁb1Ié-nnﬂamler S which are

table f te
[S)E:ar ﬁac:utsloé’ Engi?ﬁlﬁg'brf n tﬁ)f‘%‘lﬁh’é’iﬁﬁﬁﬁ@ -6-@iflporamsthdR¥riding . ent er al
such as orzaémochaaﬁuor@kmegaph.@ (}hahﬁgdlﬁﬂylﬁheﬂ}ﬁseaderﬂaﬁﬂmﬁma

conpositions for parenteral, such as intravenous or subcut aneous

adni ni st r Stidhorephenydrntisimstisislfpryl) phenyl s @eprommylagiiani st rat i on (e. g.

passi ve or hﬁQ}o‘&BHg ﬁri .. Pr ef erably, the N bi sphosphonat e pharnaceuti cal
conposi ti Hs aPe s 3 “to oral or parenteral (especially intravenous,
intra-art @rH)rajnodp(4Jzﬂuarcqﬂeriym)ad-l4-aﬂmylsﬁlﬁinywﬁemﬂ) 6-(trifloaromaylpyriding; oral , first
and forenost. in tio consi dered.to be of partlcul ar
i mpor t ancé” (IZF‘F’%F% 1?%%@%%‘?&%%@% {‘ benzensglionamideadi ent is in a

par ent er aly.08udropBt _2_ _ﬁéﬁp@hfdﬁymehﬁjb@@éﬁé‘lous form The particul ar node

of adm ni stration an e dosage may be selected by the attending physician
t aki ng i nt%dlﬂwmﬁbylt“h@-lp%thw Pﬂ?@e@}ﬁ) 3-peenglisoxazple; especial ly age, weight,

life styl & 3Ly 85RA308as1 35 e a e i ondia;

4-(5-difluoromethyl-3-phenylisoxazol-4-yl)benzenesulfonamide;

2-(te
4-(
4-(
4-(

4-(5-hydroxymethyl-3-phenylisoxazol-4-yl)benzenesulfonamide;
4-(5-methyl-3-phenylisoxazol-4-yl)benzenesulfonamide;
1-(2-(4-fluorophenyl)cyclopenten-1-yl)-4-(methylsulfonyl)benzene;
1-(2-(4-fluoro-2-methylphenyljcyclopenten-1-yl)-4-(methylsulfonyl)benzene;

1 -‘(2-(4-cmorophenyl)cyclopcntcn-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)benzenesuifonamidc;
4-(2-(4-chlorophenyl)cyclopenten-1-yl)benzenesulfonamide;
1-(2-(4-methoxyphenyl)cyclopenten-1-yl)-4-(methylsulfonyl)benzene;
1-(2-(2,3-diflucrophenyl)cyclopenten-1-yl)-4-(methylsulfonyl)benzene;
4-(2-(3-flucro-4methodyphenyl)cyclopenten- 1-yl)benzenesulfonamide;



activity level, and disease state as appropriate. Mst preferably, however,
the N bi sphosphonate is adm nistered intravenously. The dosage of t1h}e APR 7008
N- bi sphospi3eiAUSNr use in the invention nay depend on various factor sR
such as effectiveness and duration of action of the active ingredient, node
of adm nistration, warm bl ooded species, and/or sex, age, weight and

i ndi vi dual condition of the warmbloaggd animal. Taxol is the conpound

[ 2aR-[ 2aa, 4(3, 4a(i, 60, 9a(aR*, (iS*),-1la,12a, 12aa,

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

6, 12b-bi s 0X

(benzoyl 013? ?%Xhl%my‘) ﬂ‘gglgx%) hgnyl)ﬁyci?eﬁtfn-fzva? %%ﬁt%lsdle O%bbanzene 11-di hydr oxy- 4a,
8,13, 13- 4-(2- (3 chloro-4- ﬂuorophcnyl)cyclopcntcn-1-yl-benzenesulfonannde,

t et ranet hyl - 5- oxq- 7, 11- met hano- IH-c odeca&l}%%ﬂh%e{lz[l 2- b] oxet-9-yl ester,
al ternati Qé%@ methgppridia-Spdicygleneaten-1- ’&zi‘?“‘?s i | eukemi ¢ and antitunmour
agent, fi 50 f 53;,93,P C yew tree,
Taxus bre{:/tl?l? :%?12({4—%1% g’ﬁ éna{ﬁ )hﬁgéu{ntgglgmelfogg%g)?ﬁcggi ngﬁ t2axo Ia%@étzitlase in the
present i Bvé-flosropheoyrdd4t(axthyloulfonyhphenylioezot-drybacetid afidaR- [ 2aa, 4(i, 4a(3,
6(3, 9a( o PSFY sk la 12 aa .

12ba]] - (3&ﬁﬁ‘iﬁ%&%‘ﬁ%&‘ﬁ?}f’%‘?ﬁ@?g‘%ai’%%%‘ﬂfj“l@%heﬁ%??*é‘? OIf:Tydr oxybenzenepr opanoi c
acid 12b- @44—@1&1Nﬂo@“éh)b-ibz(ﬂ((bﬁﬂﬂﬁylk‘(ﬁ?mﬁrheny]) -2-phenyloxazole;

2a, 3,4,4a,5,6,9,10,11, 12, 12a, 12b- dodecah dro 4,6,11-ti hydroxy--4a, 8, 13, 13-te
t r anet hy| 454-Terephenyh2nmethdriot-methylsyligadpheryDarazelzand 2” b oxet - 9-yl ester,
alternati o1y B&Se amfagi ne |, taxine
[, taxi nxe(q,kbxxolrﬁﬂt axi ﬁgth%%g%%ﬂ&g# ﬂggﬁégﬁ??—gﬁ%‘vﬂt axoll(e%fj]g?l vative. Taxol and
sui t abl e dea phamnaceescailjraccepthblesalt thereefsed i n conbi nation with a

bi sphosphonate 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 derivat TENPRBhIEPESIAtel GRt! prefe@B AsddLih eHForiyf phasmacedticaadfpbsitions
conpositions for enteral, such as oral, rectal, aerosol _inhalation or nasal

" admi ni st r &t eﬁma%wﬁ@ﬂtticalhgeffesﬁwcwaroéﬁw@am ingrediens eptionallnipaetberavith or
subcut aneguRaae Wil khddor ggrﬁnogﬁﬂsdrtl b pHhaffackiRARIREARbIAARIAY St rat] on

(e.g. passive or 1ontophoreti e Agénts of the Invention (a. the COX-2
i nhi bi t or whaitl atehwitflilsiohediphistration. or b. The COX-2 inhibitor, the

bi sphosphonat e and Taxol or derivative thereof are prefer abl y used in the

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,



1. 7 APR 2006 4-32199A/USN -25 form of pharnmaceutical preparations that
contain the relevant therapeutically effective amount of of each agtyipAfR 2006
i ngr edi en{_3£§95\p§:%Nsepar ately or in conbination) optionally together with or
in adm xture w i norganic or organic, solid or liquid, pharmaceutically
acceptable carriers which are suitable for adm nistration. The COX-2

I nhi bitor and bi sphosphonate active ingredients my be present in the sane
phar maceuti cal conpositions, though af 4bref erably in separate

phar maceuti cal conpositions. Thus the active ingredients may be adm ni stered
at the same tine (e.g. sinultaneously) or at different tines (e.g.

sequent i adctiylly lavel, and diseasé Sthigras apprppuidte ddosbpreferably, howmknechatly be separate

fromone angth erl n The, COX- 2 pharrmaceutical conpositions may
be, for el?éﬂ’(rf?ﬁfpz' %%ﬁﬂﬁ@nf&o% m&%‘fen%'ﬁ Beral, such as oral, rectal, aerosol
i nhal ation or nasal administration, conposit i ons for parenteral such as
I ntravenous or subcut aneous adm ni stration, npositions for transdernal

admi ni strat i ovhedesage opths N-bigphopphosate &5iss E‘tq“‘(:‘}“’e“lﬂP’éf"@Y genepd on wriopex- 2
phar maceugl Gal gfef quachaéaes% aRd eulaﬂ@,p(sf%én&poﬂﬁ@;cu% mgﬁafcﬂlt flodd of (€special l'y

oral) admnistration. Intravenous and oral, first and forenmost oral,

adni nst r asdngmistragion,cwarsy lderded spesies.aandfor gexr agecweight mdp@h‘n@ab@ndiﬁpeb‘élrhabl y the
COX-2 inhjbitar tive.ingredient is in oral form The particul ar node of
adni ni strg?ri“bﬁl %%g K8l dosage may be selected by the attending physician
taking into account the particulars of t he patient, especi ally age, weight,
life style, activity level, etc osage of t 1gent s of the Invention

may depend onTaxalis desompeynd3aR- Qi‘@%‘%éaﬁeﬁﬂ Al 28ul 280 on of action
NIRRT et e e
1 7 APR 2(00fro4oln 104 Wsbl6,9,10,11,12,12a,12b-dodecahydro-4,11- dthydroxy -42,8,13,13-
tetramethyl-5-0x0-7,11-methano-1H-cyclodeca[3,4]benz[ 1,2-bloxet-9-yl ester, alternatively
known as Paclitaxel, which is an antileukemic and antitumour agent, first i:solated as the l-form
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, 403, 6, B
Sa(oR*, BS™),-11a,12a, 12ac, 12ba]}-B-[[(1,1-dimethylethoxy)carbonyl]-amino]-o-
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-
0x0-7,11-methano-1H-cyclodeca[3,4]benz[1,2-b]oxet-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



-26 More particularly, the pharmaceutical conpositions conprise an effective
cycl ooxygenase-2 inhibiting anount of COX-2 inhibitor or conpound of.| 7f n?gbﬁa
| which i? @Bﬁ?ﬁti ally free of cycl ooxygenase-1 inhibiting activi tym?n

of side e 'f:% tributed thereto. The pharnacol ogically active conpounds
of the invention are useful in the manufacture of pharnmaceuti cal
conpositions conprising an effective anount thereof in conjunction or

adm xture with excipients or carriers-8drtable for either enteral or
parenteral application. Preferred are tablets and gelatin capsul es
conprising the active ingredient together with a) diluents, e.g. |actose,
dext r ose, fosmof pisaemacestival preparatioms khat cintaix the releas ethenapeuticallyl effedtive ambint

| ubricants, e.q. silica, talcum stearic¢ acid, its nma sium or .cal cium salt
and/ or - poifEi e RYrdREaY tether Scpaplel or iy FarepHifion) opamally dogether it g€ iy m

al unmi num gighikiGAlith HErBaBO 0PSB, soliPdraiquid, pHabmaeealaccBRhtly E8b WhRRe,

sodi um car boxynet hyl cel | ul ose and or pol yvinyl pyrrolidone; if desired d)

di si nt egr araswitable fo adgyinistvatier, The §A3X-24nhihiter andsbisphosphonate actiyelingradieatst | or

ef fervesc 1 XLUr S / t d
vt enor B o Bl i Bie AHE pBlmEdeo BT QBN ne SEH AR plererab B VP LeBp
sol ut i onsplarmsestrahwnposifiomsnThusshemise ingrediests aag be ddrainisegeiod sheysame emar ed
fromfatty enmul sions Qr suspensions. Said ¢ ositio may he sterilized
and/ or co R O at R4S (8 GPHEAAD LA S 5}3?@? Pegiedsqftpeor
emul si fyi QEicRARNbSseps@leUdnPOnddndilReE 8F SverlspigS for regulating the osnotic
pressure and/or buFfers. In addition, they may al so contain other

“therapeutical ly val uabl e substances. Said conpositions are prepared

according to r}_g%@_ [ Je X . i ti .

respectivel y,ﬁgn ctc%r??' g@#cgqgfé{’# ggl.p %‘@3‘%@%"9’%‘?‘2‘?3&‘ g%l éyo 08'5{? 53?8{1%1{%61% of

t he acti veuch egrak chical) taerodcllihatatiomeynassd adminiventidn, tommaiordfod paremeal,i ¢ coat ed
according to nmethods kno e.art. Suitable far ations for transdernal

] VY?C inth :
appl i cat i BTN AHBIFRTFEOUS T SHGCAtaNPQAS THRIHRALWY OLCoMPIRHERRAT Bnstermal nyention with
carrier. Mﬁg\}@gg@y% padiveic®ichtdpheicticle absorbabl e  pharnacol ogically
accept abl e solvents to assi st passage through the skin of the host. For
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.



exanpl e, transdermal devices are in the formof a bandage conprising a

backi ng nmenber, a reservoir containing the conpound optionally withl 7 APR 2006
carriers, 4%159%8'1\?" a rate controlling barrier 1 7 APR 2006 4-32199A/ USN
-27 to deliver™the conmpound of the skin of the host at a controlled and
predeterm ned rate over a prolonged period of tine, and nmeans to secure the
device to the skin. Suitable fornulations for topical application, e.g. to

t he skin and eyes, include aqueous sdl1%ti ons, suspensi ons, oi ntnents,
creans, gels or sprayable formulations, for exanple, for delivery by
aerosol or the like. Such topical delivery systems will in particular be
appropriate f dorepartaillarlypiht phataceutica cogmpdsiions dvanpriseat effentiveof ski n cancer,
for exanple, for prophylactic use, ] teams, |otions rays .and .t he |ike
The dos agéy‘a‘?“&?}@?fﬂm’%‘f‘? 8?‘°‘éllslr?if rqlbg(('gP@@“W@W@B’Bﬂ'ﬂ@rﬂ%gﬂﬁm{sﬂeﬂgﬁﬁéi es of
war m bl oggigehnaaiy TRk of CRIBIRYgenaseEnkibitlg Mtiviind IgRle afiétts AGbiied uketo.
condition, and on the form of--.-adm ni stration. A unit dosage for oral

adm nistration_to a ma | of about 50 to_70 kg may contain between about 5
2nd 1000 . e The PIRFBHD a5 Dot g comRUp oL e, RooTse Sirdilah e Flanuiagtieye

i ngredi entyf %ﬁ&uﬂi&h&&ﬁﬁo@iﬁoﬁﬁo&ﬂbﬁ%%ﬁﬂéﬁfebﬂve%nﬂﬂhﬁth%&ﬁn UétjlinctiOf & contain
preferably From about 1% to about 90% and fornulations not in single dose
uni t for madwixtwé with exdipiendncatriesnsuititde for either optersl eripatentepd eppligitianhe act i ve

I ngredi en Si ngl e nid.. for . I | qQr... Jragees
contain efpéc.fe erdgarlﬁc %Elgéﬁm qﬁégl}‘t o BB eustsc H%BB%??Q&%% %t‘j’ﬁg‘%gg!eﬁgtgg%tﬁcgrr‘gm agnt. COX- 2
i nhi bi t or dithentsre.gelidtbseadexpross) suickdse Obiannitol soebitadrcellulésedndrar Sipdiny; 8)

adm nistration are, for exanple, those in _dosag .unit forns, such as

dr agees, tUbsicatts e siicaptalepmestearig agidgits magnesiyp gecalepypsaltand/on enared in a

manner kng}m}eﬂﬂﬂﬁn@@coﬁ RF taBlaMNoR) BiddE 83 SmBne SON YRR @icateMitklch Paste,
granul ati ng, confectioning, dissolving or I'yophilising processes. For

exanpl e, geltin,nagmanthcadthyleelplose sodivm cartbexymettiylcallitisaiand erat i on can be
obt ai ned by, conbi ni

appropria ‘Yé‘r“gﬁm%"{au 'rilcti; 5@6@%@ :ﬁl?{?ﬁslﬁl{ge%g% ’QSFM%HS%{%%%IE%C%%W& s gddil%]er ©
salt, or effervescent mixtures; and/or e) absorbents, colorants, flavors and sweeteners.
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



processing the mxture or granulate, if desired or necessary after the
addition of suitable adjuncts, into tablets or dragee cores. O her 1oF APk 9006
admi ni st r aRkgopRAsgRCceuti cal preparations are dry-filled capsul es nmade of
gelatin, and al so soft, seal ed capsul es made of gelatin and a pl asticiser,
such as glycerol or 1 7 APR 2006 4-32199A/ USN -28 sorbitol. The dry-filled
capsul es may contain the active ingredj%n_t in the formof a granulate, for
exanple in adm xture with fillers, such™as | actose, binders, such as
starches, and/or glidants, such as talc or magnesi um stearate, and, where

appropriate, stabilisers. In soft capsules the active ingredient is
pr ef er abl yodelivsbihg sampound of thershinpf the hogt at asputrqlled andapredessrmined sate pyaray o | s,

par affin Grbiofifea! Aok o R, ¥ YIS ALY dovick lo RELAR POSST DI € al so T of

stabilisers to Parentera atrons are especially injectable
fluids that are effective in various nmanners, such as intravenously,
i ntranuscul ar | puitahig foapelatians frdppical appicationas g(tp yhe skintand geasnintirde agpeous

subcut aneous). i r.efe |y i i S tdons or
Susponat ooy, SElelohs ofnBle SRR SR (i8R SRERI AR LO0S, 0T
prepar at i afelivarhbyferesohbrthalikeh Suctctopival delivegy sysieran tvilbih pareicwlir YeGappiopsistewi th a

phar maceutj cal |y acceptable_carrier. Th har naceuti ca preparations nay be
Steri| i sedorsrmkapeirhom ﬁ-gamrﬁwef@fm%rf Ség‘aﬁ‘?-fb‘fcé By %@@Pl‘;aior PEBEYIEIS R | sor s,
vwetting aggpfeimaNSHmE stipsland fHe@ks, sol ubilisers, salts for regulating the
osnotic pressure and/or ~ buffers. Suitable fornulations for transdernal

application include an effective anount of the active ingredient with
carrier. Advantlhgdstase ebFPXey ighipiten adminissesedis geapsndens na thegeernies of warm-y

cept abl i i hifor?"
accept abl &, soly ‘lilllil{/n,ﬁl PnfRh! HE bb \gggl:ﬁbsleg*séraﬂ&'ﬂnﬁgv{dﬁlﬁ c%héfpﬂoﬂ? ami &?th@?%&acbfe

Characteristica transder ma are 1n the formof a ba
conpri si ngadaitsickipmgA meiridesage for ved edmipistrationon & anammago f dbeutc®np Jarkd neagt | onal | y

ith i ti | | trollj [ t ' ti
gt ea entooopn BB Ao PdBifut ok R o b AR B Tac o

over active ingredient.

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



a- prol onged period of tinme, and neans to secure the device to the skin. The
foll ow ng exanples are intended to illustrate the invention and are Inp@aPR @026
be constupdosgaRi Ng linmtations thereon. 1 7 APR 2006 4-32199Al USN - 29
EXAMPLES A. Formnul ati on Exanples Exanple | Wt granul ated tabl et
conposition Anmount per tabletlngredient 25ngCOX-2 inhibitor

79. 7ngM crocrystal l'ine cel lul ose 79. 7ngl.act ose nonohydrate 6ngHydr oxypr opyl
cel l ul ose 8ngCroscarnel | ose sodi um 0. 6riygl ron oxi de 1ngMagnesi um stearate
Tabl et dose strengths of between 5 and 125 ng can be acconopdat ed by varying
total weight, and the ratio of the first-three ingredients. Cenerally it is
pr ef er abl dogbBolkhedryififedcapsules may contaisy the astive ingragientin the.form of p grapwlate, | act ose

T o Sl 0, BT BT S

glidants, such as talc or magnesium stearate, and, where appropriate, stabilisers. In soft
capsules the active ingredient is preferably dissolved or suspended in suitable liquids, such as

fatty oils, paraffin oil or liquid polyethylene glycols, it being possible also for stabilisers to be
added.

Parenteral formulations are especially injectable fluids that are effective in various
manners, such as intravenously, intramuscularly, intraperitoneally, intranasally, intradermally or
subcutaneously. Such fluids are preferably isotonic aqueous solutions or suspensions which can
be prepared before use, for example from lyophilised preparations which contain the active
ingredient alone or together with a pharmaceutically acceptable carrier. The pharmaceutical
preparations may be sterilised and/or contain adjuncts, for example preservatives, stabilisers,
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 tllustrate the invention and are not to be

construed as being limitations thereon.



86nmgM crocrystal line cellul ose 86ngLact ose nonohydrate 6ngHydr oxypropyl

cel l ul ose 8ngCroscarnel |l ose sodi um 0. 6ngl ron oxi de 4-32199A] USN - 30 lyrAQR 7006
Magnesi umssi-qa6atgNEXanpl e 3 Wet granul ated tabl et conposition Anmount per
tabl etl n2redient 10ngCOX-2 inhibitor 87.2nmgM crocrystalline cellul ose

87. 2ngLact ose nonohydrate 6ngHydroxypropyl. cellul ose 8ngCroscannel | ose

sodi um 0. 6ngl ron oxi de | ngMagnesi um stegrate ExMpl e 4 Wet granul ated tabl et
conposi tion Anount ver abletln"nedi ent”SngCOX- 2 i nhi bitor

89. 7mgM crocrystal I ine cel | ul ose 89. 7ngLact ose nonohydrat e 6ngHydr oxypr opyt

cel l ul ose 8ngCroscarnel | ose sodi um
EXAMPLES

A. Formulation Examples

Example 1

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

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

1 mg Magnesium stearaie

Tablet dose strengths of between 5 and 125 mg can be accomodated by varying total weight,
and the ratio of the firstthree 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
12.5 mg COX-2 inhibitor
&6 mg Microcrystalline cellulose
86 mg Lactose monohydrate
6 mg Hydroxypropyl cellulose
8 mg Croscarmellose sodium

0.6 mg Ironoxide



0. 6ngl ron oxi de | ngMagnesi um stearate Exanple 5 Directly conpressed tabl et
conposition Anount per tablet - Ingredient 17 APR 20U, 1 7 APR 2006
4-32199A1 USN -31- 25nmgCOX- 2 i nhi bitor 106.9ngM crocrystalline cel | uljop@pg 100f
106. 9ngLagtxnsesmulwdr at e 7. 5ngCr oscar nel | ose sodi um 3. 7ngMagnesi um st ear at e
Tabl et dose strengths of between 5 and 125 ng can be acconodated by varying
total tablet weight, and the ratio of the first three ingredients.
CGenerally it is preferable to maintaing . 1:1 ratio for mcrocrystalline

cel lul ose: | act ose nonohydrate. Exanple 6 Directly conpressed tabl et
conposition Anmount per tabletlngredient 12.5ngCOX-2 inhibitor

113. 2ngM crocrystal li ne &fﬁlgl ulose 113. 2nglLact ose anhydrate
7. 5myCr oscar nel | bse S BeSHINEYAEsi um stearate Exanple 7

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 ceilulose
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 mg Ironoxide

1 mg Magnesium stearate
Example 5

Directly compressed tablet composition

Amount per tablet Ingredient



Directly conpressed tabl et conposition Anount per tabletlngredi ent 10ngCOX- 2
i nhi bitor 42.5mgM crocrystaffine cellul ose 42. 5ngLact ose anhydrate 17 APR 2008
4ngCr oscap sl gRodi um I rgMagnesi um stearate 1 7 APR 2006 4-32199A/ USN - 32
Exanple 8 Directly conpressed tablet composition Armount per tabletlngredient
5ngCOX- 2 i nhi bitor 45ngM crocrystalline cellul ose 45ngLact ose anhydrate
4nmgCr oscar nel | ose sodi um 1ngMagnesi um sst earate Exanple 9 Hard gel ati ne

capsul e conposition Anmount per capsul €l ﬂgredi ent 25ngCOX- 2 i nhi bitor

37mgM crocrystal Iine cel l ul ose 37ngLact ose anhydrate lngMagnesium stearate
25 mg COX-2 inhibitor
106.9 mg Microcrystalline cellulose
1069 mg Lactose anhydrate
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



1 capsul eHard gel atin capsul e Capsul e dose strengths of between 1 and 50 ng
can be acconodated by varying total fill weight, and the ratio of tIyesfRi 108
three ingneghegipsNCeneral ly it is preferable to maintain a 1:1 ratio for
m crocrystalline cellul ose:lactose nonohydrate. Exanple 10 Oral sol ution
Anmount per 5nL Ingredient 4-32199A/USN -33 50 ng COX-2 inhibitor to 5 nL

w th Pol yet hyl ene oxi de 400 Exanple 11 al suspension Anmount per 5nl dose
| ngredi ent 101 ng COX-2 inhi bitor 150 g "Pol yvi nyl pyrrol done O al
suspensi on Anount per 5nlL dose Ingredient 2.5 ng Poly oxyethyl ene sorbitan
nonol aurate 10 ng Benzoic acid to 5 nL with sorbitol solution (70%
Suspensi on dose strengths of between 1 and 50 ng/5 m can be acconodat ed by
varying the ratio of the first two ingredients. Exanple 12 |Intravenous

i nfusi on é@ﬁg&sper 200 nL dosel ngredi ent

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 SmL Ingredient



1nmgCOX- 2 i nhi bitor 0.2ngPol yet hyl ene oxi de 400 1. 8ngSodi um chloride to 200
mL Purified water 17 APR 2006 Exanple 13 Conbi nation Tabl et Prepar atli’bAPR 2006
4- 32199A U194 UBabl et s contai ning 25.0, 50.0 and 100.0 ny, respectively,
of a Taxol and 25 ng COX-2 Inhibitor are prepared as illustrated bel ow
Tabl e for doses containing from25-200 ng of Taxol and 25 ng COX-2 i nhi bitor
Anount e Taxol 25. 080. 0200. 0 COX- 2 i nhigai_t or 25. 025. 025. 0 M crocrystal | i ne
cel | ul 0se37.25100.0175.0 Modi fied food corn starch37.254. 258.5 Magnesi um
stearat e0.500. 751.5 17 APR 2006 Both active conpounds, cellulose, and a
portion of the rn star e m.xed and granulated to 10% com starch
paste. The resu ing%a%@?i%hﬁ%éég sieved, dried and bl ended with the

remai nder of thaosalnwih RogEthaadt dxie 40Bgnesi um stearate. The resul ting
granulation is then conpressed into tablets containing 25.0, 50.0, and
100.0 ng, respectively, of Taxol per tablet, and 25 ng COX-2 inhibitor, per
tabl et. 4-32199AI USN - 35 Exanpl e 14:

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



Tabl e 1 IngredientAnmount per 200 ng tablet batch (kg) Core Ganulation
5-nmethyl -2-(2'-chloro-6'- fluoroanilino)phenylacetic acid drug 50* 1 7 APR ZU{)B
substance Maoegixgial | ine cellul ose, NF (PH12.85 101) Lactose nonohydrate
NF11. 65 Croscarnel |l ose sodi um NFl Povi done, USP4 Titani um di oxi de, USP2
Water, purified ***, USP 20.375 Extra-granul ar Phase Mcrocrystalline

cel | uI ose, NF (PH13 102) Croscarnel | ose 4sodl um NF3 Titani um di oxi de, USP2
Magnesi um st earate, NF0.5 Coati ng

Tablets containing 25.0, 50.0 and 100.0 mg, respectively, of a Taxo! and 25 mg COX-2
Inhibitor are prepared as illustrated below:

Table for doses containing from 25-200 mg of Taxol and 25 mg COX-2 inhibitor

Amount mg
Taxol 250 800 2000
COX-2 inhibitor 250 250 250
Microcrystalline cellulose 3725 1000 1750
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.



Qpadry white2.801 **** (Opadry yellow2.0 **** (Opadry red0.4 **** (Qpadry

bl ack0. 0504 **** Water, purified ***, USP29.758 **** 17 APR 2006 ** TZ@P

wei ght  of qﬁquggggtance is taken with reference to the dried substa% fg%
per cent) on the basis of the assay value (factorization). The difference in
wei ght is adjusted by the ampbunt of mcrocrystalline cellul ose used. ***
Renoved during processing. **** |nclud a 50 % excess for loss during the
coating process. 1 7 APR 2006 4-32199 SN -36 Table 1, above, sets out the
formula for a batch of approximately 250,000 i mrediate release filmcoated
tablets of 5-nethyl-2-(2' -chloro-6"-fluoroanilino)-phenylacetic acid. To
make the tablets, titaniumdioxide is dispersed in water, followed by the
addi tion &ﬁﬂﬁﬁﬁﬂﬁone and m xing for 20 mnutes to make a povi done/titani um
di oxi de suspensi on. The drug substan,gﬁ),I Lactose, m crocrystalline

cellul ose, and croscarnell ose are m x a high shear mxer (e.g., a

Collette Gral) for s to forma drug m - ug mxture is
. ?lé.g}e(&#n? Aidunf I;Iﬂﬁrﬂé P Xt

granulated in the h shear m xer with the py Yo [t nT um di oxi de

suspensi on. The su§Eg:e#eﬁ—h&—puﬁped—ak—&ﬂ%} 3+ into the drug
m xture. The resulti m xture is mxed an additional 90 seconds after al
t he suspension i s adGeshulatiod wet granulation is dried in a fluid bed dryer,
using an inlet air tepRELRS W &HRE8Q C The ragidual water target is 3.5 %
(with a permssible g ggmg hwa% RidBme The dried granulation is passed
through a screen us OSEl eucw% and a 30 nmesh screen. The

previ ous steps are repe ed to nmake a__second granulatlon
Microcrystalline cellulose, NF (PH 1

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 **%x
Opadry yellow 2.0 *¥x*
Opadry red 0.4 *¥%x
Opadry black 0.0504 ***x*
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 microcrystallinc cellulose used.
*** Removed during processing.

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



The extra-granul ar phase titanium di oxide is passed through a 60 nmesh hand
screen. The dry granulations are mixed with the extra-granul ar phask7 APR 2006
m crocrys;i_aslzllw | ul ose, croscarnellose sodiumand titaniumdioxide in a
twin shell "m xer Tor 300 revolutions to forma penultimte m xture.
Magnesi um stearate i s passed through a 60 nesh hand screen and is m xed
with the penultimate mxture in a twn shell mxer for 50 revolutions to
forma tableting mxture. The tabl eti'r?g?'m xture is pressed into tablets
using a tablet press and oval punches. The coating powders (Opadry) are
mxed with purified water to nake a 15 % w w coating suspension. The

tabl ets are fi Tablebaaberk, wets huttheformulaiferg batehpé appiroximately250 80 immedimenn  usi ng

60 Cto 75,Ciplet air te at ur able 2,sets aut . the contents..of a 200
mo 5 et hgneist fotodid abETRES R lAMGo S A Sy PR BRI AHATE ot e
tabl et. 43R4 HBALBLES titahfund diokide B dispers&din avatef follsvadd yahe kdoitiiniof podasndnt [ no]
Core 5-nethyl-2-(2'-chloro-6"-_ fluoroaniljno)phenylacetic_acid 200Active

subst ance 28 Biing s 2hmEwterie maks yRevidane/Hiankg dioxide@speprion: Theidriger 101)
Lact ose46 S s{a!n!:e‘? ﬁac%,'ﬂ%@&@t@iﬁﬂggllulose, and croscarmellose are mixed in a high shear

mixer {e.g., a Collette Gral) for 5 minutes to form a drug mixture, The drug mixture is
granulated in the high shear mixer with the povidone/titanium dioxide suspension. The
suspension is pumped at a rate of 3 kg/min into the drug mixture. The resulting mixture is
mixed an additional 90 seconds after all the suspension is added. The wet granulation is dried
in a fluid bed dryer, using an inlet air temperature of 50 °C. The residual water target is 3.5 %
(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.



Ti t ani um di oxi de8Col or Croscarnel | ose sodi undDi si ntegrant \Water, purf' ;i ﬁ{? *
QS Ganujég&%%ragranul ar phaseliquid Mcrocrystalline cellul ose APR 2006
(PHR2Fi | 1'& oscarnel | ose sodi um2Di si ntegrant Titani um di oxi de8Col or
Magnesi um st ear at e2Lubri cant Core wei ght 400 Coating Opadry white

(O0OF18296) 7. 4676Col or Opadry yell ow (00F12951)5. 3312Col or Opadry red
(00F15613) 1. 0668Col or Opadry bl ack (00817713)0. 1344Col or 17 APR 2006 1 7 APR
200E 4- 32199A/ USN -38 I ngredi ent Theoretical Function anount [ng] Water,
purified * QS. Coating solvent Total weight 414 * renoved during processing
In addition, the tablet fornulations Tashle2Zontain 5-nethyl-2-(2"-chloro-6'-

f I uor oani-+

5- met hyl - 2- (2' - cHpgredient - 1 | uor oanfheeRSicAknz oi Kungtip i n an

amount [mg]

Core
5-methyl-2-(2’-chloro-6’- 200 Active substance
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 {00F18296) 7.4676 Color
Opadry yellow (00F12951) 5.3312 Color
Opadry red (00F15613) 1.0668 Color

Opadry black (00F17713) 0.1344 Color



anount between about 0.01 and 2% by wei ght, nore specifically between about
0.1 and 1. Exanple 15: Capsul es containing coated pellets of active

i ngredi ent, for exanple, disodium pam dronate pentahydrate, as active7 APR 2006
I ngredi eng321909esEel 1 et: 197.3 ng active ingredient (ground)

M crocrystalline cellul ose52.7 ng (Avicel (r) PH 105)250.0 ng + Inner

coating: 10.0 ng Cellul ose HP-M 603 Pol yet hyl ene glycol 2.0 ng Talc8.0 m
270.0 ng + Gastric juice-resistant outgg_coating: 90.0 ng Eudragit(r) L 30 D
(solid) Triethyl citrate21.0 ng Antifoan(r) AF2.0 ng 1 7 APR 2006

4-32199A/ USN -39- Water 7.0 ne Talc

Ingredient Theoretical Function

amount {mg]

Water, purified * Q.S. Coating solvent

Total weight 414

* removed during processing

In addition, the tablet formulations may contain 5-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 32.7mg
(Avicel® PH 105) 250.0 mg

+ Inner coating:

Cellulose HP-M 603 10.0 mg
Polyethylene glycol 20mg
Talc 8.0 mg

270.0 mg

+ Gastric juice-resistant outer coating:

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



390.0 ng A mi xture of disodium pam dronate with Avicel(r) PH 105 is

nmoi stened with water and kneaded, extruded and forned into spheres.] TTHRR 7606
dri ed pel hapsomygsNhen successively coated in the fluidized bed with an

i nner coating, consisting of cellulose HP-M 603, polyethylene glycol (PEG
8000 and talc, and the aqueous gastric juice-resistant coat, consisting of
EBudragit(r) L 30 D, triethyl citrate agd Antifoan(r) AF. The coated pellets
are powdered with talc and filled into capsules (capsule size 0) by neans
of a commercial capsule filling machine, for exanple Hofliger and Karg.
Exanpl e 1% Monol i th adhesive transdernmal system containing as active

i ngredi ent"®¥or exanpl e, 1-

hydr oxy- 29q¢icm dazol -1 -yl) - et hane- 1, 1-da phosphoni ¢ aci d: Conposi tion:

pol yi sobutylene (PIB) 300 5.0 g ( anol Bl, BASF) PIE 35000 3.0 g

(Oppanol B 10, BASF) PI B 1200000 9. 840 mgppanol B 100, BASF) hydrogenat ed
hydr ocarbon resin 43.0 g (Escorez 5320, Exxon)

1- dodecyl azacycl ohept an-2-one 20.0 g (Azone, Nelson Res., Irvine/ CA) active
i ngredi ent 20AG@AxtufkaifdisodiGh. pAmirdnaB2 I AVICSRPHADS By mpistendd 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 43.0g
(Escorez 5320, Exxon)
1-dodecylazacycloheptan-2-one 200g

(Azone, Nelson Res., Irvine/CA)
active ingredient 200¢g
Total 100.0g



17 APR 2006 The above conponents are together dissolved in 150 g of speci al
boi I'ing point petroleum fraction 100-125 by rolling on a roller geary e
The sol ut4-3n199a/E8!| i ed to a polyester film (Hostaphan, Kalle) by nmeans of
a spreadi ng device using a 300nm doctor blade, giving a coating of about 75
g/n2. After drying (15 mnutes at 60C), a silicone-treated polyester film
(thickness 75 nmm Laufenberg) is appligg-as the peel-off film The finished
systens are punched out in sizes in the wanted formof from5 to 30cnR
using a punching tool. The conplete systens are sealed individually in
sachets of alum nised paper. Exanple 17: Vial containing 1.0 ng dry,

| yophi | i zed 1-hydroxy-2-(imdazol-1-yl)ethane-1, 1-di phosphonic acid (m xed
sodi um sapregarithmt eof ). After dilution with 1 m of water, a solution
(concentration | ng/m) for i.v. infusion is obtained. Conposition: active
i ngredient (free diphosphonic acid) 1.0 ng mannitol 46.0 ng Trisodium
citrate x ; B8 offsBdeidl Bbi 1 In 1 m of
wat er, t hTel%aJ(I:jtginée&i‘pr? g?“(e?%‘?}g ﬁ?g%pglf%}@ ed vviegt’oﬁc Sﬁérclldé gdc)jllﬁﬁén%) dgﬁtp}ggigm? 2 RO to
pH 6. 0. ffivtion 180 E2nrmiling bn agolked dead bech d'he badutsan isieppdind fosa pojyester filneed and t he
| yophilisate fill into a vial . anple 18: 1 APR 20 4- 32199A/ USN - 41
noul e calseaplnneics Y (s aoreali ®ds dnad 10N BoBcited: BSHRA onat e

pent ahydr @jaéing 6l 2660 AsQdnt. NAf@tdeying (TS anistsiit 60TT)( £ Ahasteated polyestdr Bl ) i S

for i.v. infusiaon after diIutjon.,CDnPositi n; .
(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. 30mg
water 1 ml
water for injection 1ml.

In 1 ml 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 solition is lyophilized and the lyophilisate filled into a vial.

Example 18:



active ingredient 19.73 ng (e 5.0 ng of anhydrous active ingredient)
tnanni tol 250 ng water for injection5 m. Exanple 19: Inhibition of growh of
human breast cancer cell lines with the conbination of zol edronic ag?dPRé@ﬂﬁl
a COX-2 ihBEWIAGISN Pur pose: Cycl o- oxygenase (COX) is prostaglandin H
synt hase which is the principal enzyne nediating the formation of
prostanoids (a collective termfor prostacyclins, prostaglandins and
t hr omboxanes). COX-2 is up-regul ated i#ta high percentage of common human
cancers and is associated with invasive and netastatic tunor behavi our.
COX-2 inhibitors suppress colon cancer growth in vitro by inducing
apopt osi s PBife AGive; Qb in the
treat rrentAISl l‘Feéejd;;{lst c%?l&clggFlﬁ%&%@%é&%%%@%?%@?%?goﬁ??{ﬁgltg%%ylld;ﬁgreduces cel |
nunber andissolveld mesatarpdhe spditeni(conbentmtiorh3 egsul) sderder infisionsifterfdilationir pose of
this study was to assess the effect of conbining a COX-2 inhibitor with
zol edronic acid on breast cancer cell growh. Mthods: The effect of
conbi ni ngcéMposf- 2 i nhibitor (SC 236) and zol edronic acid conpared 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
nunber weg.idpkRahned after a 3-day incubpdigp using the MIT tetrazolium
dye assay. 1 7 APR 2006 4-32199A/ USN -42 Resul Ts: Treatnent of the HER-2/neu
transf ect ede §0hhgd 8f @gdroedctiod inMelfiempo cel |l lines wth the SC236 COX-2
inhibitor (1-10M resulted in dose-dependent growh inhibition (15- 41%
i nhi bi ti opagiel 18- 53% i nhi bi tion, respecbsymgy). Treatnent with zol edronic
acid (1-10

water for injection S5ml.

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.



p.nm al so gave dose-dependent growth inhibition. The HER-2/neu
overexpressing MCF/ 18 cells, however, were | ess sensitive to zol edrichARR 7006
acid (9- 5;3_%9'1;?[11,91;@ on) than the MCF/neo cells (8-67%inhibition). The
conbi nati on of zoledronic acid (5 M and SC 236 (5 M appeared to have an
enhanced (less than additive) inhibitory effect on the MCF/neo cells and an
additive effect on the MCF/ 18 cells. Cgpclusion: Treatment with the COX-2

i nhi bitor SC236 al one or zol edronic acr'd al one gave dose-dependent growth
inhibition in both a HER- 2/ neu transfected human breast cancer cell line
(MCF/ 18) and a control vector transfected |ine (MCF/ neo). The MCF/ 18 I|ine,
however, Regults1 dseatraens of the VEER-nowiransfepted M@ 1$jandmeatreldYiGFinae seines

zol edroni ¢. aci ' . ) L Bi g i.phi bitory
ef f ect onwftﬁéegsoér?? Irsgld V %%pgr%)zrggﬁn%g?{%}g% fjgf%geﬁlgggﬁﬂggﬁll%ﬁ g\%me]ffect on
t he HER- 241w inhibitonsing @ 83 %N\hkibili8n, cedpkgivelghhreathest wikiezolalyatd acidflorte. Exanpl e
20: Inhibition of Gowth of Human Br.east Cancer Cell Lines with the

Conbi nat i B @0 gavednsexependsnigrowth inbibiion,  The HERZ/ngu oxerexgressing MGF/ Ky c et axel

i's an ant jdieaRlRsd werd @30 ienBfl ORIoRErdR 41389158 %ARRbABR thih (hPRESHA%E! 1 nduces
bcl -2 phosphoryl ati on and subsequent apoptosis and I1s effective in the

t r eat nent cadib (HAT % anhitsition).t The rmeammtion afupdadronithaido@rddsaddEC 236 (S Miudy was to

assess the effect, of conbini COX-,2. J.nhi.bito it roni.c acid

Sl or { ARSERFE o P e s R Rys R o Bssh i e RGBS U

conbi ni Ngad ARitfve¥tfest b feMEBN 8 c&6236) wWith zol edronic acid and/or taxotere
was tested in a HER-2/neu transfected human breast cancer cell |ine (MCF/ 18)

and 4-32199A/ USN -43 the control vector transfected |ine (MCF/ neo). Cell
ye. assay ColgbbR SRGRh ol fe T milk SEEoM BT VPl BRRC, T
MCF/ 18 andoseaiependént tgrawts firdwititaoh ilBhthradiER-2/neu transfected human breast cancer cell

line (MCT/18) and a contro] vector transfected line (MCF/neo). The MCF/18 line, however,

was less sensitive to zoledronic acid. The combination of zoledronic acid with the SC236

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



cell Iines wwth each of the agents resulted in dose-dependent growth
inhibition. The HER-2/neu transfected MCF/ 18 cells, however, were HgsgPR 2006
sensi ti ve43p1alesiNoni ¢ acid than the control MCF/ neo cells, 9% 53%
inhibition and 18% 67% respectively. Treatnment with the conbination of
SC236 (5M and taxotere (2nM gave enhanced growth inhibition in the MCF 18
and MCF/ neo lines. Treatnment with zol edgonic acid (5M and taxotere (2nM
also resulted in enhanced growth inhibition in both cell lines. The

conbi nati on of SC236 (5M and zoledronic acid (5M had an enhanced

inhibitory effect on the .ne | | an additive. effect_qn the MCF/ 18
coll o Tntbeppfil et RisttbL pReRaenced,, PREn AR PG pudinedanfiz 3%

i ncrease [nBul@tionbding ROMITT letizolivfildyaadapbove that seen with any of the

doubl e combi nations. Conclusion: Al possible double conbinations of a COX-2
i nhibitor, zoledronic acid and/or a taxotere gave enhanced growh

inhibitio P I - nf ect ed
ona N ReSEP Tidindd oFAERERIIALy EAREIch MciFs M cohfiolfaptfected R

conbi nat i ozl links whiee8lt28the @ERatLresulted lin dase-depentlent giomdh avhibgioacThe MER-24ddi t i ve

in the HER- 2/ sfected cell line. The tripnle.compination . resulted in
a smal | if‘f&’?sgeﬁgeglﬂfl#@gfﬁ}ﬁ OWCHE: BPLE 1B STV LYE 19 'legf)o el th?"ali'gé%mw?t h any of
t he doubl g1CmREdicBRY, PRN% EXdiIRhand 18%!670 Rbfec@vely0 Trdatmatk hitbkhea Human
Prostate Cancer Cell Line with the Conmbi nation of a COX-2 | nhibitor and

Zol edr oni eorpinagiopgf $e236: (SEMa apd tapeises (SaM) gavs eshanerd grawthiighibijenisshe he ef f ect
f nbi ni -2-1 nhi. bi t it j i t at |1
ot owe . nRGE B SREEPRRT il Brache ur AR BGM) i 083 Pl 8RS o

zol edr oni ges@ddan exhapRd @ebwth thebididheh bag el lirdb.ONe combinht@mit FE0286 tIpenhdd 145
human prostate carcinoma cell line. Cell nunber was determ ned after a 3

day treat Relpdrowis peid (A heptn eehapeeddnhiviterystiechensthy MU/ popiogliygndgnaddivvel 7 APR
2006 Resuliedt o (BMERS ol The'dMfle ShReRastoST the'tftoh BibRredobedmMsnlaffsU! ted T

dose- depen
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 fine. Celi

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



growm h inhibition (0-77% . Treatnent with zol edronic acid (1-1011M al so
gave dose- dependent growth inhibition (8-70%. The conbi nati on of 3N APR 2006
zol edr oni g-3a¢099h/(U88% i nhi bition) and 5M SC236 (40% i nhibition) resulted in
an additive inhibitory effect (60% inhibition) on the DU 145 prostate cell

| i ne. Concl usion: The bi sphosphonate, zol edronic acid, and the SC236 COX-2

i nhi bitor both gave dose-dependent gr.gut.h inhibition as single agents.
Treatment of the DU- 145 human prostate carcinoma cell line with the

conbi nati on of these two agents resulted in an additive inhibitory effect
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thereof for simultaneous, sequential or separate use. 2.” A conposition
accor di ngd¢mnddnbgremth inhidition 8-70%).bThe shmbiphtinraf SuMszadgdrowic iid{IRBEsphonate. 3.

oS! f P35 8 by i BRI 1 @
inhibition) on the DU-145 prostate cell line.
Conclusion: The bisphosphonate, zoledronic acid, and the SC236 COX-2 inhibitor both gave
dose-dependent growth inhibition as single agents. Treatment of the DU-145 human prostate
carcinoma cell line with the combination of these two agents resulted in an additive inhibitory

effect compared to that seen with either agent alone.



Xi s hydrogen, hydroxyl, am no, al kanoyl,or an am no group substituted by C
i-C4 alkyl, or alkanoyl; Ris hydrogen or C-C4 alkyl and Rx is a B Q@R 2008
chai n which contains an optionally sypstituted am no group, or a nitrogen
cont ai ni ng heterocycle (including aromatic nitrogen-containing

het erocycles), or a pharmaceutically acceptable salt thereof or any hydrate
thereof. 4. A conposition according to any one of the preceding clains, in
whi ch the bi sphosphonate is

2- (i mdazol -1yl)-1-hydroxyethane-1+]3gig@hosphoni c acid (zol edronic acid) or
a pharmacol ogi cally acceptabl e salt ereof. 5. A nethod according to any
one of the preceding clains, in which the COX-2 inhibitor is selected from
the group consisting of rofecoxib, etoricoxib, eelecoxib, val decoxib,

par ecoxi b, 1.0r a phermatepficalsompgsitmnion tgataenysfarebgnaesiea whih eranpriseain ve COX- 2
inhibitor, or.a. pharmceutic : ok or any hydrate

t her eof . 4%0"8’.1’“‘,&“&2'{5%‘5& ) r(':alizeo? P#\%z @‘ﬁ]@ggﬁgggﬁcﬂ? ﬁ%‘g‘ﬁ}r“gﬁ‘g’?ﬁé‘“m ai ns in which

t he Taxol gimuleméouy sduatialiohepeatvies a wol , paclitaxel, taxotere, docenel, a
tLxane, a taxitie or any other suitable taxol derivative. 7, Use of

abi sphosphonate for the preparation of a nedi canent foruse in conbination
with a COX22 i mhiohpésttion aszording toeckairh 1 fvbereit the bisphesphonsteds aofN-a mal i gnant di sene.
8. Use of X-2 1 nhibitor for the preparation of a nedicanent for use in
combi nat i oR“PARFPPIP®S bi sphosphonate and a taxol for the treatment of a

mal ignatit disease. 9. Use of a taxol for the preparation of a nedi canent
for use in_ conh nati W L 1. J: ‘ -2 1 nhi pict or fbr the
t r eat ment 8‘f gtlh%ﬁ' ‘éshaﬁfm |snggfs%.uﬁ?gﬁfg%%ﬁggﬂ%n@%@ﬁ@ﬁﬂ& claim?7-9
wher ei n t héraalsphosphonate is in N bi sphosphonate. 11. Use according to any
6ne of clains 7-10 wherein the bi spho&ohonate is a conpound of fornula I

Ll(li)R):z
Rx X

F(OR),
)
wherein
X is hydrogep, hydroxyl, .amino, alkanoyl,or an amino group substituted by C;-Cqalkyl,
or alkanoyl;
R is hydrogen or C1-Cy alkyl and
Rx is a side chain which contains an optionally substitute] amino group, or a nitrogen
containing heterocycle (including aromatic nitrogen-containing heterocycles),
ora 'phannaccutically acceptable salt thereof or any hydrate fhereof.

q, A composition according to any one of the preceding claims, in which the
bisphosphonate is 2-(imidazol-1yl)-1-hydroxyethane-1,1-diphosphonic acid (zoledronic acid)
or a pharmacologically acceptable salt thereof.

5. A method according to any one of the preceding claims, in which the COX-2 inhibitor
is selected from the group consisting of rofecoxib, etoricoxib, celecowsb, valdecoxib,
parecoxib, ar & 5-alkyl-2-arylaminophenylacetic acid derivative COX-2 inhibitor, or a
pharmaceutically acceptable salt thereof, or any hydrate thereof,



?2 " ~(OR2 Rx_ Al P(OR2 I I O wherein X is hydrogen, hydroxyl, am no,

al kanoytor an am no group substituted by C, -C4 alkyl, or al kanoyl Tﬂpﬁs 006
hydi ogen or Cl-C4 alkyl and Rx is a spge chain which contains an optiona
substituted am no group, of a nitrogen containing heterocycle (including
aromati c nitrogen-contal nlng heterocycles), or a pharmaceutically acceptable
salt thereof or any hydrate thereof. 17 APR 2006 47 12. Use according to any
one of clainms 7-11, in which the bisphosphonate is 2-(im dazol -
lyl')-1-hydroxyet hane- 1, | - di phosphoni c acid (zoledronic acid) or a

phar macol ogi cal | y accept able salt thereof. 13. Use according to any one of
claims 7-13; i nh mvhaskeceording@axor® of thiproteding chiims inethish thedexolfor derivative group
consi Sting gfeof @L&E&g}hamx Fil Bchér Ubolmnel § WRER 4 Bine Rk SR huirycR@ECOXI b, o 2
5- al kyl - 2-aryl am nophenyl aeeti ¢ acrg derivative O itor, or a

phar maceut iderilafive. ' accept abl e salt thereof, or any hydrate thereof 14. Use
according to any one of clains 7-13, in which the taxol or derivative
thereof is a taxol, paclitaxel, taxotere, docetaxel, a taxane, a taxinc or
any ot her Sui t disk ef 4 spbispisestt fnathe preparatidn oiRReO@BNT for use in combination

with a COX-2 inhibitor and a taxol for the treatment of a malignant discase.

8. Use of 3 COX-2 inhibitor for the preparation of a medicament for use in combination
with a bisphosphonate and a taxol for the treatment of a malignant digease.

9. Use of a taxol for the preparation of a medicament for use in combination with a
bisphosphenate and a COX-2 inhibitor for the treatment of a malignant disease.

10, Use according to any one of claims 7-9 wherein the bisphosphonate is an N-
bisphosphenate.

11, Use according to any 6ne of claims 7-10 wherein the bisphosphonate is a compound of

formula I
|
P(OR)2
Rx X 1
i ﬁ’(OR)2
0
wherein

X is hydrogen, hydroxyl..amino, alkanayl,or an amino groixp substituted by C;-C, alkyl,
or alkanoyl;

R is hydrogen or C|-Cy ﬂkyl and

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

ora pharmaceutically acceptable salt thereof or any hydrate thereof.
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12. - Use according to any one of claims 7-11, in which the bisphosphonate is 2-(imidazol-
1y1)-1-hydroxyethane-1,1-diphosphonic acid (zoledronic acid) or a pharmacologically
acceptable salt thereof.

13.  Use according to any one of claims 7-12, in which the COX-2 inhibitor is sclected
from the group consisting of rofecoxib, etoricoxib, celecoxib, valdecoxib, parecoxib, or a -
alkyl-2-arylaminophenylacetic acid derivative COX-2 inhibitor, or & pharmaceutically
acceptable salt thereof, or any hydrate thereof

14, Use according to any one of claims 7-13, in which the taxo] or derivative thereofis e
taxol, paclitaxel, 1axotere, docetaxel, a taxane, 4 taxine or any other suitable taxol derivative.
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