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Another hallmark of advanced CKD is secondary hyperparathyroidism
25 (HPT), characterized by elevated parathiyroid hormone (PTH) levels and
disordered mineral metabolisni. The elevations in calcinm, phosphorus, and Ca x

-

P ohserved in patients with secondary HPT have been associated with an increased

risk of vascular calcification {Chertow, G. et al. Kidney Int 62: 245-52, 2002;

Goodman, W. ef al. N Engl J Med 342: 1478-83, 2000; Raggi, P. ef al. J 4m Coll
30 Cardiol 39: 695-701, 2002). Commonly used therapeutic interventions for
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Some patients with end-stage renal disease develop a
severe formof occlusive arterial disease called

cal ci phylaxis or calcific urem c arteriol opathy.

This syndronme is characterized by extensive cal cium
depositionin small arteries (G pstein R et al. Arch
Intern Med 136: 1273-80, 1976; Richens G et al. JAm
5 AcadDermatol. 6: 53,7-9, 1982). In patients with
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In a is provided the use of a
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cal cim metic compound for the preparation of a

phar maceutical conposition for decreasing serum
Chgatinine | evel s govvisRPjecTHERNVENTION are net hods
of inhibiting. decreasing, or preventing vascular.
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Irt a second aspect, there is provided the use of a therapeutically effective
- amount of a calcimimetic compound for the preparation of a pharmaceutical
composition for decreasing serum creatinine levels in a subject.
Disclosed are methods of inhibiting. decreasing, or preventing vascular |
calcification in a subject comprising administening a therapeutically effective

5  amount of a calcimimetic compound o



calcification. In another enbodi nent, the vascul ar
calcification can be nedial <calcification. in one
enbodi ment, the subject can be suffering fromchronic
renal insufficiency or end-stage renal disease. In
anot her enbodi ment, the subject can be pre-dialysis.
In a further enbodi nent, the subject can be suffering
ftﬁ@Eﬁ biddl &L crhifb dBROK DAL va%nm%ammﬁ he b%%ﬁie&%&ie;%%@
be suffering fromdiabetes nellitus | or
aabsifiation b et ambodinen's tis) vaest: aeaﬁmﬁéat@afcmeha mgdlﬁ?r om
vascul ar disorder. In one enbodi nent, the
qm%%%% &gan be human. 3a in one enbodi nent, the
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formul.a | Cxila ~ X xJm, cus.| wherein:., Xl L and
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CF3,  CHF2, CH2F CH%gg CH201- L CONH2,
e aﬁ@hsmzbodﬁ?%wlw 54 b?@é‘ﬁﬁwffﬁm yrom figbe yI
tnOHIE or ACRLANYer AIREEE Mhe £u%j-?:b%h $e s:%%erh\/\@m%{ a
may together forman entity chosen from fused
cSpedigaisiuia gifsorder. iln gae ermbsigrendr bpranbicst eanhgdumand a
met hyl ene di oxy radical, or tw of X2 may together
forman entity chosen fron1fused cycl oaii phatic
rings, fused aromatic rings, and a nethyl ene di oxy
radi cal ; provided that X2 is not a 3-t- 15 butyl
radi cal; oranges fromO to 5, mranges from1l to 5;
and the al kyl radical is chosen from Cl-C3 al kyl
radicals, which are optionally substituted with at
| east one group chosen from saturated and
unsaturated, linear, 20 branched, and cyclic C-C9
al kyl groups, dihydroindolyl and thiodi hydroindol yl
groups, and 2-, 3-, and A-piperidinyl groups; or a
pharmaceutically acceptable salt thereof. In one
enbodi nent, the calcimnetic conmpound used in the
di scl osed
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met hods ' can be

N- (3-[2-chl orophenyl | - propyl )-R-m et hyl -3 25

-met hoxybenzyl am ne or a pharnaceuticallly acceptabl e
salt thereof. In another enbodinent.. the

calcim netic conpound can be a conpound of the
formula Il 4 WD 2006/ 102061 pCT/ US2006/ 009683 6 H N
R RRARBR2 11 5 wherein: R is aryl, substituted
aryl, heterocyclyl, substituted heterocyclyl,

cycl oal Kyth onObmBoHasbict Wb egcieyslnatdaypouniear i midayount of the
hal oal kyl; R3 is H alkyl, or haloallcyl; 10 R4 is

H, ébkmﬂ@lor hal oal kyl ; each R5 present is

i ndependent|y sel ected fromthe group consisting of

al kyl, substituted al kyl, al koxy, substituted al koxy,
hal ogen, -C(=O OH, -CN, -NRdS(=0 nRd,

-NRdc(=0) NRdRd, -N =0)a, NRRd, or -N =0) Rd; R6
is aryl, substltuled atyl, heterocyclyl, s b§§|tuted
heterocyclyl “TBTcycl —or Esubsti t ut Bd

cycl oal kyl ; each S, independents - al kyl or

hal o al kyl; each R is, independent y, aryl , aral kyl ,
hgterocyclyl or heterocyclyl al kyl ;es; each of which
may be unsubstltuted or substi uted by up to 3
substituents selected fromthe group consisting of
al kytherdil ogen, hal oal kyl, al koxy, cyan, and nitro;

20 each | N
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het enrwtoyy |lagé aceghmdlcals or two of X, may mgeﬂwr form an enﬁty chosen from
fused cycloaliphatic rings, fused aromatic rings, and & methylene dioxy tadical, or
two of X, may together form an entity choser from fused cycloaliphatic Tings,
fused aromatc rings, and & methylene dioxy radical; provided that X is not a 3+t
15 butyl radicat;
nranges from 0 to 5;
m ranges from 1 o 5; and 7
the alkyl radical is chosen from C1-C3 alkyl radicals, which are optionally
subsiitated with at least one group chosen from saturated and unsanrrated, Imear,
20 branched, and cyclic C1-C9 alkyl groups, diliydroindolyl and thiodihydroindolyl
groups, and 2-, 3-, and 4-piperidinyl groups;
or a pharmaceutcally acceptable salt thereof.
In one embodiment, the calcimumetic compound used in ‘the disclosed
methods rcan be N-{3-[2-chlorophenyl}-propyl-R-o-methyl-3- .
25  methoxybenzylamine or a pharmaceutically acceptable salt thereof.
in another embodiment, the calcimimetic compound can be a‘coﬁxﬁp(}und of

the formula 11



het erocycl yl al kyl ~are substituted by 0, 1, 2, 3 or 4

substituents selected from al kyl, 25 hal ogen,

hal oal k -ai coxy, cyano, nitro, Rb, -C(=0
thzogzs/maﬂﬁv INRaRb, -C(=OOR -C(=ONrr, cﬁﬁ’”sgﬁi’%""’%’”

-NRaC(=O R, -NRaS(=0,R and S(=0O. NVV 5mis 1 or

2, nis 0, L or 2, and pis O, 1,2, 3, or4; provided

that if RZis methyl, pis 0, and e is tnsubstituted

phenyl, then 5 Rt is not 24-dihal ophenyl,

2, 4-di net hyl phenyl , 2., 4-di et hyi phenyl, 2,4, 6-

“iribal ophenyl, or 2,3,4-trihal ophenyl; or a

pharna@@utlcally accept abl e salt thereof. In one

enbodi nent, the cal ci m neie conpound used in the

di scl met hods, can be

N-(( thyﬂbxy)4 -(trifluoavnethyl)-I,I"-Dbi phenyl -
10 yl N en34et hanam ne, or a

phaa | \» acceptable salt thereof In one

enbodi nent, thée“caicimnetic conmpound can be

ci nacal cet HCL Disclosed are nethods of inhibiting,
decreasigﬁ, or preventing vascular calcification,
wherein vitami n D sterol had been previously

adm ni st ewvlegeit:o t he subject. In one enbodi nent, the

vitanin Dgsglglg, D\ oqsﬁeawd B&, ﬁa&lswcryl Qbstiidloll 86D |

15 doxer ealc nmaxacal citol or paricalcitol. In
one epberivinonsubstithted esloalHi neti ¢ conpound can be

adn1n|steﬁeg 1 Qhatbfic@r follow ng adm nistration of
a vitann aﬁ?erol Qkﬁ anot her enbodi nent, the

caIC|n1neR|@Ebéﬁﬁbﬁf toglkH: be administered in
cggblnatlgnEWLgﬁWpoﬂm&ﬁmﬁn D sterol. 20 In one
0
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di scl @é&@u@ﬁ@fw@n@p e e
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to the sumfenﬁﬁ mmmnmmdaﬂﬁﬁmwﬂwmﬁﬂ-ﬁ@ﬁ@m@ﬂﬁFﬁﬁﬁiﬂan be
.‘°’ﬁ%ﬁi@&”@%ﬁ%@gﬁﬁnﬁ%ﬁ@@?f?oﬁeék*maCC?f‘éh]”h”% etero
to the sulepad’is, independently, H, alkyl or haloalkyl;
gach R is, independently, aryl, aralkyl, heterocyclyl, or heterocyclylalkyl,
each of which may be unsubstituted or substituted by up to 3 substituents selected
from the group consisting of alkyl, halogen, haloalkyl, alkoxy, cyane, and nitrc;
20 each R® is, independently, alkyl, baloalkyl, pheny} or benzyl, each of which
may be substituted or unsubstituted;
each R® is, independently, H, alkyl, aryi, aralkyl, heterocyclyl, or
heterocyclylalkyl wherein the alkyl , aryl, aralkyl, heterocyclyl, and
heterocyclylallyl are substituted by 0, 1,2,3 or 4 substitnents selected from aliyi,
55 halogen, haloalkyl, alkoxy, cyano, mitro, R?, -CC=O)R®, -OR”, -NR'R®, NR°R®,
-C(=0)OR®, -C(=O)NR’R?, -OC(=O)R’, NRA*C{=O)R®, -NR°S(=0),R" and
-S(=0),NR"R";



BRI EF DFSCRI PTI ON OF THE DRAW NGS Figure 1
schematically represents the experinental schedul e of
animal treatnents. 6 WO 2006/ 102061
PCT/ US2006/ 009683 Figure 2 schematically represents
serum | evel s of ionized calciumin an aninmal nodel
of CKD. Figure 3 illustrates serumlevels of
phosphorus in an aninmal nodel of CKD. 5 Figured4 is a
schematic repr esentation of serumlevels of
par at hyr oi, d gler none in an ani mal nodel of CKD.
Fi gure 503 1 /% rates the cal ci um content of the aorta
in an ank 3@ 1 eaxjehd of CKD. Figure 6 schematically
represents tgg 9ho§phor us content of the aorta in an
10 ani me? ®fb '0f "CKD. Fi gure 7 represents Von Kossa
stai ned mevitiedtha itR” it efhrar 4. fust Bris pampppgted
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cal Clfl, %@nd%g FLghh R nﬂrldrlt@&rr Blissinkhemefifeebn 6z vitamin D
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sterol. In another embodiment, the caiclmtmetzc compound. can be administered in

combination with a vitamin D sterol.
" In one embodiment, the calcimimetic compound can be administered i
combination with RENAGEL®.

Further disclosed are methods of decreasing serum creatinine evels in 2

20

subject, eomprising administering a therapeutically effective of a calcimimetic
compound to the subject, In one embodiment, the subjsct can be suffering from
25 increased serum creatinine levels induced by the administration of a vitamin D
sterol to the subject. |
BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 schematically represents the experimental schedule of animal

treaments.



and creatinine in the adeni ne-induced CKD nodel with

vascul ar calcification. Figure 16 denonstrates the

effect of treatment on ionized calciumin the
wedansiim®si nduced CKD nodel with vascul ar cal ectivsaiosoness

30 Figure 17 denonstrates the effect of treatnent on

serum phosphorus in the adenine-induced CKD with

vascul ar calcification. 7 WD 2006/ 102061

PCTI US2006/ 009683. Fi gure 18 denonstrates the effect

of treatnment on serum Ca in the adenine-induced Cl CD
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adm ni str i‘rfﬁuge i}rte;?resaen grsc ons \(/)ﬁ el i n?lfcgd vet%m% cal%%galﬂgg

of a cal ci I'cconp
decr ease ®izgurg Bviep s@emgmbmmmonwﬁ attenyeioh of Wﬁ}@dld

vasCyl Bl Gl flah L&Akl B0 GEHT on.

20 Figure 12 1s a schematic representation of change in parathyroi& weights
the adenine-induced CKD mode! with vascular calcification.
| Figure 13 demonstrates changes in serun PTH by treatment in the
adenine-induced CKD model with vascular caicification.
Figare 14 illusirates the change in aortic bone mineral density by
25  treatment in the adenine-induced CKD model with vascular calcification.
| Figure 15 iliustrates the effect of treatment on blood urea nitrogen (BUN)
and creatinine In the adenine~-induced CKD model with vascular calcification.
Figure 16 demounstraies the effect of treatment on ionized calcim in the
adenine-induced CKD model with vascular calcification
30 Figure 17 demonstrates the cffect of treatment on serum phosphorus in the
adenine-induced CKI with vascular calcification.



“Inhibiting,"” in connection with inhibiting vascul ar
calcification, is intended to nean preventing,
retarding, or reversing formation, growth or
wdemgabioson of extracellular matrix hydr oxyaepaiustees009683
crystal deposits. Treatnent of diseases and 30
di sorders herein is intended to al so include
therapeutic admnistration of a 8 WD 2006/ 102061
PCT/ U52006/ 009683 conpound of the invention (or a
phar maceutical salt, derivative or prodng thereof) or
a phar mac &igercHl depomgpatss ﬁlb@ﬂm:mﬁtt&ammsmincbmmound
to a exanpl e a mammal ,
such agg%l %%%?KE r]l‘fhg/\glsec t%ﬂbe |(%rneed of
pr event at Figgre ¥akestratat the sffrchofdeatufenirwity@omploend Ben tissues
i nfl aﬂﬁ?éalc%ol%céd@%lclﬂcﬁ%n 5 Treatnment al so

enconpasses adm nistration of the conpound or

pFar naceufigdeg 20 rersppewss the ichert pliregmspewitisCompound® on gssues

been +Ai3ANQS2E1-ReuBRVIGEARCed thereof, i.e.,

prophyl actic adm nistration to the subj ect .

Generally, the subject is initially diagnosed by a

| i censed physician and/or authorized nedical

practiti oner ,DEFSILED PESURITION OP FEE INVENTIONaNd/ or

t her gpeut g atment via administration of the 1o

corrpo'und(%ﬁconposi tions of the invention is

sifggest edThaievotivren deettedito mpthedsexf rededng, Thditiphy @pevention

"t her, gp&%%lcjﬁga&gf ective anount” is the anmount of

the calcimmetic conpound that will achieve the goal

of inmprovenent in disorder severity and the

frequencyp&dnifidaci dence. The inprovenent in disorder

severity I5 1ncludes the reversal of vascul ar

cal ci fi cat YaseRrlar galcifigation,3 as uspdhreis meretforngion, growth or

PIs0grdesosition ommmgﬂaﬂxadm;@@dsdx@aﬁaﬁe (QRiunt Pho@BiePSPRA! |

"ther%?eutl E’Pﬂé effe‘gtlve anmount’ ' nmeans the amount

of t HEEH i TS OGP RUCIOFARPT ERepTBAtEss SOTeRAry; fflvular,

cre atabmb Tad bﬁmﬂﬂ(ﬁ}d@f&ssﬂrcewﬁﬁﬁt&namhd 186 RASE:s alhedSdMNc and

cr eatl {‘f%clf%,@é As used herein, the term "subject"”

is |ﬁ'fendvé'%l 4% a human or other 20 mammal

exhi bi t i nGithaoscitotic cadifiafionteneno pisaudar caiaificitivh 6@ in
ri sk of

?ével %‘gﬁ“#ga%h%/%% a4 %16 ﬂ%ngléa arfbagterl‘ Cification

associ at etMedial hﬂ@ﬁmpmﬂ’ Ssdighyedll cakifiattive)” os Widnchshes:'s

st enQgirs gis ’FQSSIS meﬁr%'l%xﬁc&%h'ch%{r&tm%da@%e é:se g of

pr ost hes anta lon, tIssue injury or-ag ated

vasc@ﬂﬁﬁm%%mwwaﬁmnostl c and clini cal

i ndi cati ong 1@ %ﬁa&tew%gﬁgnﬁdm tﬂgqeee@] hgho%,%ta%@m

art. An individual treated
i Hv e 196 oE BhaTRIpofa "é]*y”/’@%“@ﬁﬁwccompﬂuﬂi which will inhibit, decrease or

reverse development of a pathological vascular calcification condition.

"Inhibiting," in connection with inhibiting vascular calcification, is intended to

mean preventing, retarding, or reversing formation, growth or deposition of

exiracellular matrix hydroxyapatite crystal deposits. Treatment of diseases and
30  disorders herein is intended to also include therapeutic administration of a



m neral inbalance associated with, for exanple,

di abetes, chronic kidney disease, renal failure,

ki dney transplantation or kidney dialysis. Aninal
woneh®odithat are reliable indicators of humaRCT/US2006/009683

atherosclerosis, renal failure, hyperphosphatem a,

di abetes, age-rel ated vascular calcification and

other 30 conditions associated with vascul ar

calcification are known in the art. For 9 WO

2006/ 102061 PCT/ US2006/ 009683 exanpl e, an

eXx pedoriFBiridas mgq&l@hu@f(oﬁaqihﬁﬁrfabmbdl edit, Gdrivhive oveodml
55 s G PG OB P PR e ing E54 fct
Phar@B@Qﬂhh@ﬂkbﬂ@ﬁﬁﬁﬁnhmammlm@hpsakmngﬂbﬁﬁwﬂ@nﬁeﬁﬂﬁﬁd
adn1 stration and

Wﬁé@f & “‘8%31?5‘6 fo Sx. gtgpalftf 'ixﬁiaﬂlma{x H%{e'ﬁke

"cal ers a’compoun
bi NdBrefimentailso icnmupasass adglmsa@iecpltqf ithe camponing GL@@gﬂa&eﬂmﬁl

ggln];r? %&%E ok lsubﬁ&%%ﬁ%amgtoeen c&%ﬁ&s@@ astﬂ&%n% hresalds ol

st ng receptor act ation

end ogephwstlc ddngEstchtioniR-the subjegte ﬁynqr@adb? ﬁ@l%@f BEtl¥ oi d
h or nﬁ’gﬁl EXA 11%%%%&%%%%@ HDRS ButhRizEPh &diddl fBdtiibner, and a

considered allosteri.c

noduregmp@r @ropbiiactic aad/er thamneRisdEEeRt Vit erugpiiatipn pithe

%n&dscj%i mdoBitibRe s Bk &S eMton|if ¥ig#kied Redof@detidba or
e i scl'osed in, for exanple, European Patent No.

933 Bi@spna?ﬂd 1 235 797 | nt ernati onal Publication
Nos. WO Ofy-340624h %M@&VBMMYﬂﬂﬁﬁﬂpuﬁﬂﬂlS

95/ 11221, 96/ 12 97/ US Pate
5, 68glgmgets o ggm Mgo%?] 40 %5°f Flusbes
6, 004 anaﬁth@ﬂr&cpﬁﬁ&,of Bicidaibe 0D, m@xo&é’lﬁ@l@ﬁﬂdmorder severity

0, 31 46, . 6
61543?"@@@ oo T B g RS e RSl don the
A@plpﬁ@ﬁ*@@uﬁuﬁhﬂ@amhdhmmm hﬁ@@@ﬂ@@ﬁﬂﬁ%@ﬁﬂ%ﬂ&@%ﬁ@@n
enbodi ment s [ ﬁﬂ@ﬂm chos
20 ¢ S’F?'B%Iﬁn %ancsaﬁl ﬁ&?urr]% O%FEJ}&%H&%EP nac euét1|§lgal I yz‘?SQS sehR
accepteatitliee lsalstos ptehetseofincreagedn Ferhmffee‘%'yﬂi'ﬁ leeln” N caa

I wher ei NAs used herein, the term "subject” is intended to mean a human or other

20 mammal, exhibiting, or at risk of developing, calcification. Such an individaal
can have, or be at tisk of developing, for example, vascular calcification
associated with conditions such as atherosclerosis, stenosis, restenosis, renal
failure, diabetes, prosthesis implantation, tissue injury or age-related vascular
disease. The prognostic and clinical indications of these conditions are known in

25  the art. An individual treated by a method of the invention can have a systemic
mineral imbalance associated with, for example, diabetes, chronic kidney disease,
renal failure, kidney transplantation or kidney dialysis.

Animal models that are reliable indicators of human atherosclerosis, renal
failure, hyperphosphatemis, diabetes, age-related vascular calcification and other

30 conditions associated with vascular calcification are known in the art. For



X, and X2, which may be identical or different, are
each a radical chosen 25 from CH3, CH30O, CH3CH20,

Br, d, F, CF3, CHF2, CHZF, CF30Q CH3S, OH CH2OH,
wdedkizozo6aN, NO2, CH3CH2, propyl, isopropyl, Bbargk006/0096383
i sobutyl, t-butyl, acetoxy, and acetyl radicals, or
two of X, may together forman entity.chosen from 10

WO 2006/ 102061 PCT/ US2006/ 009683 fused

cycl oal i phatic rings, fused aromatic rings, and a

met hyl ene dioxy radical, or two of X2may toget her
for m.annenhic %ﬁﬁbd@taw&m&aﬂn 64t Obal phaRisidescribed by
r|nQ€@$ used aronatlc ri Oﬁggia net hyl ene di oxy

r adi Kemagagh G\-oed. PHE2S: g0, 8845 5oy | but v
radical; 5 n ranges fromO to 5; nranges from1l to
?adﬁ@g|2%$ aIkyI rgglcaﬁslg ghoggﬂif{onwgky&ggoghhﬁk
| £asheRREmEfigporchddensd r om sat ur at ed and

unsat ur at,ed Ilnea br..

al kyl groAﬁ §dh8 Féﬁnﬁdgﬁaﬁ%ﬁa% q%l hydr%n%pﬁmd
10 ghatbisis tcaramum sengag rem@rs@n@vq@ecresdeqm@wﬁ@ab@we that
The & 1lzccs| @e ;E‘;es'iioig £t 9&1&&:}1@%5@%&&&9 a&ﬁa&ﬁ%@fk Jlﬁd%@ﬁous

conmpouhds

15 aligindfadntiowhy jedudingpagsthyesit W@%TH&S@FW% 5?‘3533
wher a'l teg h&tj i caS RS bt RbaalINreric REkBRRANE tiF| |
t U

subs erocyclyl, 20 cycloal kyl, or
subs@almm@er@%l oal kyl ; R is al kyl or hal oal kyl; R3

is H al k@é}mn%etﬁ%l)ﬁ%dﬁﬂi tseful¥4 fheSprédent@bdeiion imtude those

hal oal | ryl
dlsclos)éd i, for example, Buropean Patent No. 933 354 and 1 235797,

International Publication Nos. WO 01/34562, WO §3/04373, WO 94/18959, WO

15 95/11221, WO 96/12697, WO 97/41090; U.8. Patent Nos. 5,688,938, 5,763,569,
5,962,314, 5,981,599, 6,001,884, 6,011,068, 6,031,003, 6,172,091, 6,211,244,
6,313,146, 6,342,532, 6,362,231, 6,432,656, 6,710,088, 6,908,935 and U.S. Patent
Application Publication No. 2002/0107406.

In certain embodiments, the calcimimetic compound is chosen from

20  compounds of Formula I and pharmaceutically acceptable salts thereofl

wherein:
X, and Xa, which may be identical or different, are each a radical chosen
25 from CH,, CH;0, CH3CH,0, Br, CL, F, CF;, CHF;, CHoF, CF50, CHsS, OH,
CH,OH, CONEl,, CN, NO,, CH;CHj3, propyl, isopropyl, butyl, isobutyl, t-butyl,
acetoxy, and acetyl radicals, or twe of X; may together form an entity chosen from

10



each RS present is independently selected fromthe
group consisting of 25 al kyl, substituted al kyl,
al koxy, substituted allcoxy, hal ogen, -C(=0O CH, -CN

wo NReBedd) . Rd, - NRAC(=0) NRAR$, - NRAS(=0) mNRIRAT/UBZ006/009683
-NRAC(=O Rd; 11 WO 2006/ 102061 PCT/ US20061009683 R6
is aryl, substituted aryl, heterocyclyl, substituted
het er ocycl yl, cycloallcyl, or substituted
cycloallcyl; each R' is, independently, H, alkyl or
hal oal kyl ; each Rb is, independently, aryl, aralkyl,
het efda&y@bl)éﬁhph&ic 1t Gisee atﬁinyﬁoaiﬂgwhd & mBth B iy radkvial; b

b P EeY b ot =y PORLHE: GBS O erEiegTSh

al Ky fusedabrogRRingh) ah@ﬁinkmjrlenealhdx@ oadical; prpeided thairdd isot & &4
each Rlps g%ndependently, al kyl, hal oal kyl, phenyl or
benz§? of which my be substituted or
unsubstlhuhm¢$ﬁeaﬂhn5n is, independently, H allcyl,
aryl, ar ?%&$§?59§¥%iy or 10 heterocyclyl al kyl

wherein t ara lcyl, heterocyclyl, and

heterocydhqﬂhﬂm@vwlapkmguﬁgﬁﬁ%ﬁﬁéﬂ@b?m@ﬂsEmmbmﬁymﬁmﬂh
subsg + ﬁ\‘]ufg& %ﬂtﬁg et @ﬂ% o ThRbKHdm saut}ﬁ{e@ﬂﬁl?msaturatcd linear,
ally ORb

hal o ano, nitro,

CNR' Prmchrizarh cychc @@ a@p{i oS —c@ ol_y&g(i L%w@ydrom&olyl
1'6" %u@ B z-,méﬁﬂgqiﬂeﬁd@nﬁ gmu%é =0) NRaRa; 15 | " is |

2, nis O, ;
pr ovi ded #hagalgminggsic F%nH?EFWPY alﬁ? hﬂgg?feﬂ ‘3‘1"\‘8 G%Pqugds of
unsubsiididii-ed phenyl, then R is not

2, 4- di hal ophenyl , 2,4-dinethy|pheny|,

2, 4-di et hyl phenyl, 2,4,6 20 tri hal ophenyl, or
2,3,4-tri hal ophenyl . Thesgé conpounds are described in
detail in published US patent application nunber
20040082625, which is i orated herein by
reference. In one aspec theHlnv§nt|on t he
conmpound of Formula 11 bfé formula 25 CF3

15
H

and pharmaceutically acceptable salts thereof,
wherein:
R! is aryl, substifuted aryl, heterocyclyl, substituted heierocyclyl,
20  cycloalkyl, or substituted cycloalkyl;
R? is alkyl or haloalkyl;
R? is H, alkyl, or haloalkyl;
R* is H, alkyl, or haloalkyl;
each R® present is independently selected from the group consisting of
25 alkyl, substituted alkyl, alkoxy, substituted alkoxy, halogen, -C(=0)OH, -CN,
NRIS(=0)LRE, NRCE=0)NRRY, -NRIS(=0)NRR®, or -NRC(=0)RY;

11



12 WD 2006/ 102061 PCTI US2006/ 009693 In certain

enbodi nents of the invention the calcimnetic

conmpound can be chosen from conpounds of Formula |11
woz008/1066H s NYRI R R4 R3 I R2 5 and phar naeewtisembboess

acceptabl e salts thereof, wherein: - represents a

doubl e or single bond; RlL is Rb; 10 R2 is d-g al kyl

or ClAhaloalkyl; R3 is H, C- haloalkyl or C-8

alkyl; R4 is H d-4 haloal kyl or Cl4 alkyl; R5 is,

i ndependently, in each instance, H, G vsalkyl,

c14 hal oalféyd aryih@{bggaed aryk mroo@aklkyibsnmmo@myl
N=CRd-, 0, S or -NRd-;

vvhen »Yc?)aﬁdl’? t%i"ggaﬂlq{lhen Yis =CR6- or N and Z

|s -CRC— dath R*i\Endepoidentg i alkyl @ hgloalkyle bond then Y is

Rd Clah a‘iﬂ%haﬁi\tq%m‘{]ep‘ifg“@ﬁ”% 4t eﬁcl(\Lng é&gl% “ﬁgfaﬂgfl

- BiRa Rz R 20whi€l{ ma) mummm@mmmted@@@p@) Roubstituents selected
] -S(N?%) n%alﬁ)yc lstlgé Efdﬁty&m%%w 18( cyano and nitro;
- OC1- bal kepbh R* 1®miepelﬂﬂﬁlRaPH<YLWealkyl @em@ymnzyl eachof which
%(Q%l{\%és&bsu%écr&ﬁmbmwﬁi@@_(())R cyan, nitro,

or and. R7 toget her

forma 3- %P%Rdﬁsnaﬁwtb’aﬂtﬁuﬁ% @E’L@WJkghég?@%Yé&r
b dgaeﬁaratyﬁm&mers}mban@a Qigyl SrdiyBtheEmcaid 84 1 or 2

R RO PR T A e
R5; whssRi mioaen aRbxyaendRhithoR M @ =bmiZORE - NittRe, -NRiRh
the k-)8{-]—68)01%“3{3(—O)N'RaR -OC(=0O)R’, -NR*C(=O)R’, -NR*S(=0),R" and
-8(=0},NR*R";
15 misior?;
nis 0, lor2; and
pisd, 1,2,3,0r4;
provided that if R? is methyl, p is 0, and R® is unsubstituted phenyl, then
R! is not 2,4-dihalophenyl, 2 4-dimethylphenyl, 2,4-diethylphenyl, 2,4,6-

20 trihalophenyl, or 2,3,4-trihalophenyl. These compounds are described in detail in
published US patent application number 20040082625, which is incorporated
herein by reference.

In one aspect of the invention the compound of Formula I can have the
formula

25

0

SRS
CF; | .

12



WD 2006/ 102061 PCT/ US2006/ 009683 bridge may be
additionally substituted by a 3- or 4- atons bridge
containing 1 or 2 atons selected fromN and O,
wob@seémeit he bridge is substituted by O or | PCT/US2006/009683
substituents selected fromCl4allcyl; Rais,
i ndependently, at each instance, H, Cl4haloallcyl or
Cr_6alkyl; 5 Rb is, independently, at each instance,
phenyl, benzyl, naphthyl or a saturated or
unsaturated 5- or 6-nmenbered ring heterocycle
cont ai ni nig cétaiR crobodBnensstod the inyehtion thedalemgmetis codpaung cs;
with.n f tfpns sel ected from O and
S, mﬁ%?%gﬁﬁgﬁéa%ﬁ%ﬁ§ fﬁggﬁygfﬁor het erocycl e are
substituted by 0, 1, 2 or 3 substituents sel ected
from Cl-6all cyl, hal ogen,,Cl4hal oal kyl, -OCt _6alkyl
cyano i0 and nitro; Ri ilndependent |y, at each
i nstance, Cl..6al kyl, oal kyl, phenyl or

benzyl; Ra is, independentlﬂ, ath ea i nstance, H
Cl. 6al kyl, phenyl, benzyg/ ated or
unsat urated 5- or 6-nentered 41§@ terocycl e

containing 1, 2 or 3 15 atons selédtted fromN, 0 and
S5wth no nore than 2 of the atons selected fromO
and S, wherein the Cl.6 al kylzxz phenyl, benzyl,
napht hyl and het erocycl re, _substituted by 0, 1, 2,
3 oraﬁggﬁﬁg¥?WH’ '@”%%ﬁgﬁagﬁm??’ﬁ¥ ™saf cyl , hal ogen,
Cl4hal oal ky reprdsksls Hadubieywt singly/sond; and nitro, Rb,
-C(=O R ;MR.s -NRaRa, -NRaRb, -C(=OOR ,

- (=0 NRaRa®* R'0q(=O R, -NRaC(=O R, -NRaS(=0).R and 20
- & =0) M\RRR& C, aalllyl onTCs,Hbloakkgl, Conmpounds of Fornul a

11 are dgscri dl??ﬂ il _4n U S patent
applicatignwi%gﬁﬁ é%%égmﬁ?%ﬁ’is i ncor porated herein
by ref er eRtis H, Cins alaberdbs alked; cal ci mi netic conmpound
is N-(3-[gs Al 00, 1, 89calicyl, C; shaloalkyl, hal
R a et byl %%%gpﬁm@ﬁ%yo%#ﬁ?ﬂgm e B Sl Syttt b
anot hBE-adiyb AR Ty or BRIt i ¢ conpound i s
gis((l(i- ( W%{H?@Rﬁk,ﬁlﬁé@ﬁ%b@@@ t hyl ) -1, 1;]'- kéi phenyl -
Cal 41 i mebbes oG iTaNe AR § AEhe HENTEY b EhE o
| NVeni-0and WkdnUee: & heingl6 8b:Ei tHanTeis LCR'ROGRONRY Snd 7 is -CR*R’-
descrigﬁgiab ve, as well as their stereoisoners, 30
enant¥orer<"¢pol ynor phs, hydrates, and
phar maceurF sad‘| §,_ascapl ab=RA DG, salkylaOR®, -NRR?, -NR*R?,
20 -CEO)OR?, -C(=OINR'R?Y, -OC(E=O)RS, -NR*C(=0)R’, cyano, nitro,
"NR*S(=0)zR° or -S(=0)NR*R?,
R’ is R®, C;shaloalkyl, -C(=O)R’, -OC; galkyl, -OR®, -NR"R®, -NR*R”,
-C(=0)OR’, -C(=0NR*R*, -OC(=0)R’, -NR*C(=0)R’, cyano, nitro,
NR*S(=0)R° or -S(=0)NR*R?; or R® and R’ together form a 3- to 6-atom

25  satnrated or unsaturated bridge containing 0, 1,2 or 3 N atoms and 0, I or 2 atoms
selected from S and O, wheremn the bridge is substiteted by 0, 1 or 2 substituents
selected from R®; wherein when RS and R” form a benzo bridge, then the benzo

i3



of the foregoing. 14 WO 2006/ 102061 PCTI US2006/ 009683

Cal ci m netic conpounds useful in the present

i nvention can be used in the form of pharmaceutically
woacoepizadl e salts derived frominorgani c or BCOAR2006/009683

acids. The salts include, but are not limted to,

the follow ng: acetate, adipate, alginate, citrate,

aspartate, benzoate, benzenesul fonate, bisulfate,

butyrate, canphorate, 5 canphorsulfonate,

di gl uconat e, cycl opent anepr opi onate, dodecyl sul fate,

et hanesul f.onat uc 1 e |.yceronh .

o Rag ey & ek A SPATHER B0 8 or A iR LoNICARMAMRY 1 o2
hy %fo@ﬁf'sbllé?tbﬁ Somhy ldﬂid)b[ whireie ,tlllel‘i;t[ﬂg E:iscsdbsgmllte&bﬁg dr bxy-

et hanesul fonat e, .| act at mal eat e, mandel at e,
netsﬁk%fﬂgﬁwﬁé‘ﬁ‘é‘%t%i,ﬁwpééﬁ?lﬁgi e, 2- napht hal enesul f onat e,
gx alh at e|Ra @gﬁﬁ@ﬁa@eﬂt@%@hmﬁﬁ_ ' ancl@ﬁﬁ,_smblﬁﬁbﬁkyl or Ci.galkyl;

- phenyl pr opi_onat e, picrate, pivalate, propipnate,

5sal i cyi ETQEB; mnggpeaippyeat e§?h ipgipnee, ﬁ’ﬁ?ﬁrbﬂ@,’l’ Sapbitylora

t NisQGMaRA: Snsatdr28Y 5 28r&-mbRBSYd AhEhet@DE clNP8GANAAT, € or 3

When conmpounds of the invention include an acidic

f untsmisowiegiad fromsN <0 et Boxijh v By, hantedf tBupterp pdected from O
PhaLARCHIN LG %{u&l %Jen%:‘g&gﬁ%g Ih@tex%@tc_tléarg QbstifedHR P XY or 3
I no tot ski |

group are we ose l'ed in the"art and

| noclibrigients seleerd frpne-sallkiahdlogen, Gidhalpilie, €3¢ ttkyl, cyano
102D im'%m quat ernary 15 ammoni um cati ons and the

i B8 FSr addi ti onal exanpl es of "pharmacol ogical ly
accept alp’ &, sdbpesidénibeat dac mstamaedC Belkyk CeyhaddalkyT, phenyl or
Pharm  Sd. 66: 1, 1977. In certain enbodi nents of
thg’e?‘?%’enti on salts of hydrochloride and salts of

mﬁt hanegdlid, afdiependamyd amﬁi -im@tallﬂ@eﬁ, C1.qalks) rerdyd hentyd ogzi

the present invention, the calciumreceptor, acti

C oL © SR BUIoh oo B - PEBRAET RAE AFearsaq coptatiing 12 613

15N (honkdetelibd BRRTRNG lah@ B WA nd@mibfethan 2 of the atoms selected from O
(trifluoronethyl)phenyl)-1-am nopro a?e, Ci naca{ cet

HCind gnaherrindbal cetly! mabenah astrh sratly! asfgterocycle are
cal GhaHired biFo, A0RPPM WeubsitGthtdstideied 3oal CLLIkIChaRBeh,

ci nacal cet ‘met hanesul fonate, can be in various forns . .
sudh-hgoadknr fHauslkgonrar 4nd niggpy Bt FFONR , foRhd NE R ariR R
m XL chere aRe Y Y efR? '
e TR S A e

20cr Y8t NRBRY snd mi croneretics, and particle
nor phol g‘%}/s.i DFr%r adm ni stration, the conmpounds of this
i nventi are’ordinarily conbined with one or nore
adj uvantConglopndsriifatmulh dif atchiesdribed matetd in OUE. papht

application 20040077619, which is incorporated herein by reference.
In one aspect, a calcimimetic compound is N-(3-[2-chlorophenyl}-propyl)-
25  R-a-methyl-3-methoxybenzylamine HCl (Compound A). In another aspect, a
calcimimetic compound is N-{(6~(methyloxy)-4-(tfrifluoromethyl}-1,1"-biphenyi-3-
yl)ymethyl)-1-phenylethanamine (Compound B).
Calcimimetic compounds useful in the method of the invention include the
calcimimetic compounds described above, as well as their stereoisomers,
30  enantiomers, polymorphs, hydrates, and pharmaceutically acceptable salts of any

of the foregoing.
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For administration, the compounds of this invention are ordinarily
combined with one or more adjuvants appropriate for the indicated route of
administration. The compounds may be admixed with lactose, sucrose, starch

30  powder, cellulose esters of alkanoic acids, stearic acid, talc, magnesium stearate,

magnesium oxide, sodium and calcium salts of phosphoric and sulphuric acids,
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25  diluents commonly used in the art, such as water. Such compositions may also

-

comprise adjuvants, such as wetting, sweetening, {lavoring, and perfuming agents.
The therapeutically effective amount of the calcium receptor-active
compound in the compositions disclosed herein ranges from about 1 mg to about
360 mg, for example from about 5 mg to about 240 mg, or from about 20 mg to
30  about 100 mg of the calcimimetic compound per subject. In some aspects, the

therapeutically effective amomnt of cinacaleet HCI or other calcimimetic
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effective dose for an individual subject, to desensitize an individual subject to

potential side effects, to permit effective dosing readjustment or depletion of one
or more other therapsutics administered to an individual subject, and/or the like.
The effective dosage amount of the pharmaceutical composition disclosed
30 herein ranges from about 1 mg io abowt 360 mg from a unit dosage form, for

example about 5 mg, about 15 mg, about 30 mg, about 50 mg, about 60 mg, about
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In one aspect of conbination therapy, the
conpositions of the invention nay be used with
vitamin D sterols and/or RENAGEL(r). In one aspect,

wi b@s2&ocionposi ti ons of the invention nmay bepcT/uszo06/609683
adm ni stered before adm nistration of vitamn D
sterols and/or RENAGEL(r). In another aspect, the
conpositions of the invention can be adm ni stered
concurrently with vitamn D sterols and/or
RENAGEL(r). In a further aspect, the conpositions of
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-may be used with vitamin D sterols and/or RENAGEL®. In one aspect, the

25  compositions of the invention may be administered before administration of

vitamin D sterols and/or RENAGEL®. In another aspect, the compositions of the
invention can be administered concurrently with vitamin D sterols and/or
RENAGEL®. In a further aspect, the compositions of the invention can be
administered after administration of vitamin D sterols and/or RENAGEL®. The
3¢ dosage regimen for treating a disease condition with the combination therapy of

this invention is selected in accordance with a variety of factors, including the
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calcification in coronary arteries. Although

wo bad@ieqaopy can detect noderate to | arge 25pPCT/US2006/009683

calcifications, its ability to identify small
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25  calcifications, its ability to 1dent3fy small calcific deposiis is low, Loecker etal. J

Am Coll Cardiol. 19: 1167-1172, 1992. Fluoroscopy is widely available in both

inpatient and outpatient settings and is relatively inexpensive, but it has several
disadvantages. In addition fo only a low to moderaie sensitivity, fluoroscopic
detection of calcium is dependent on the skill and experience of the operaior as

30  well as the number of views studied. ' Other important factors include variability of

filuoroscopic equipment, the patient's body habitus, overlying anatomic structures,
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20 cardiac notion, and small calcifications maynot be
seen. Baskin et at Grculation 92(suppl 1): I-651,
1995. Thus, helical CT remains superior to

wé hepgnescopy and conventional CT in detecti RQT/US2006/609683
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permitiing very rapid scanning times, Originally referred to as cine or ultrafast
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modern spiral scanmers are also achieving subsecond scanning times. For
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In one aspect, intravascular ultrasound (1VUS) can be

used for detecting vascular calcification, in

particul ar, coronary atherosclerosis. Waller et al.
waQodehifzesd ation 851 2305-2310, 1992. By usi N@CT/US2006/009683

transducers with rotating reflectors nounted on the

tips of catheters, it is possible to obtain

cross-sectional imges of the coronary arteries

during cardi ac catheterization. The sonograns provi de

information not only about the lumen of the artery

but -@Eﬁ&e ARQtkcthp %&ﬂ&;ﬁ&lﬂﬁﬁé st imhieﬁ S44Qbizined in 100 ms
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at herectony devices. Tuzcu et al, é Am Col | Car gl a?lifed
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cal CighdoGidd 1AQR=HeARB: Q?SR‘?? @‘sfﬂg@fdﬁdm smﬁem, iéggo_. B screfeniﬁhg Sltlildy
resonance i magi ng . ver,. t abi]ity o

16 ddnSernRn O ER gan espinpleied SERBHO PE ?5318%?&%% gauiing only a
i M edsecddRs atisane iR CBletiidnibedh CTRSnGks Mo tnore expensive
subst anti al | lter si gnal .intensi V QX .

t hat %ﬁ?%ﬁ?&&%oaf%'@f%ﬁs o eBref b lar Vb s
cont r ast Inons sspct datraybsantacdirsewtd (BASSYican heowed for detecting
Theref ore .det ectj on 1ty

cal ci'FEA (fa%ﬁwmfl%md?nfpfa%dg’glfarf ?&gng t eé%glg%%% ‘E}’%ﬁ?%{;’én s
o t Cirnjpeet 85d2305+3830,1692. N using tgesteqstsi vk ToRtnegPRTIRRy
artery, cak gﬁ fb e éf%Qﬁa?’rMé,)&Jc i Pos@ﬁoleac!) obtain %er-éguohﬁl images of

_ cification can be .

meas hecagrdngry arteries thneeidiac cpeiprzaias) The sonograms provide
echoGar, i ags AR Ry ¥k 81 HrSenRR el 8fitl a0 SBINB b kN @ndsd and
detection of mtral and aortic val vul ar

cal citbfuesharestpristrsntpe ariorip] wifh CRIsHicRtion ioreen 43¢ BRRsrshclf y
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oce as\;ziglggt s]?zxed%%umsge H%Ilyet el;.‘] gé’ . rlﬂerrpdst aq'digx\flagé }14%«:? | 1:6305-31 1,1991. The

disadvantages in use of IVUS, as opposed to other imaging modalities, are that it

anot her aspect, vascul ar calcifi

is invasive and currenily performed only in conjunction with selective coronary
angiography, and it visuaiizes only a limited pertion of the coropary tree.
30  Although invasive, the technique is clinically important because it can show

atherosclerotic involvement in patients with normal findings on coronary
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external acoustic w ndows. Transesophageal

echocardi ography is a widely avail able nethodol ogy

that often can visualize the proximal coronary
w@sdoetides. Koh et al. IntJCardiol. 43: 202- ﬁ@ﬁnszbasr{bgsss

Fernandes et al. Circulation 88: 2532-2540,1993. 20

I n anot her aspect, vascular calcification can be

assessed ex vivo by Van Kossa nethod. This nethod

relies upon the principle that silver ions can be

di spl aced from sol uti on by carbonate or phosphate
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al ¢t |cat|o actors 1 nclude,” but 22
200648@2061 PCTmMJS2006/ 009683 are not limted to,

serum | eyel340f, (Tg 3 %&Iaﬁﬁﬂbﬁiclﬂéﬁﬁdﬂ e BEHGhreEhyCika Behotacic

phosphorus pro par at hyr oi_ d_hor npne

| ow(e@fvw)tethcars@swabhs'ewhw%ﬁ@rﬂé‘& lahensveio ¢ ikl of mita

h ' g han@ ehsib VMvdlérQ:QigfﬁQitﬁ)hrho%ﬁdr esduetiationd dfile)coronary arteries
g@scerl and creatinine. t hod L:ar{%aval[a'b{é

t”ne P%f‘@tde%mawé O PR THRHRSTRTH ORI G 1

met f&@&nawﬁcoﬁs@s,ﬁms Nrad@Scpihgpsl eem}lcﬁrdlfoglﬁﬂiyl ipawidalyl ude

assessjn acto one for tlon
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al kakbine ap MS’WE&ZS@: 2 RBAEP) 9940 Ftremded at ith C{ra@@)tion 88:

carb | propepti de of type I collagen (PICP),
SRS

and nal propeptide of type I collagen (Pl
BP) .  ser Unuindiveaspes.orpuiapericifrariteqas bepedssedes vive by Van

Cf OSRadsh ASRE: b Eh RS gmm&ymlpig ERLIRIHAS &ahcgagp)

I 0 resistant aci hat ase, TRACP
TRAP@Bﬂacw frohoplatien w@a@ﬁmmrrphfgeé topsde t fhFkESSRERRRe) |

and é{‘» gﬁh@ﬁ% didBo@EmkR L4 efhe%ééﬁ@fﬂn'réﬂéﬁon( i-ghokdchehiiehl

urin one resor ptl on markers, such

hydr RS R e, SR YeEeD ENED EGPBRIop PR AT s o yryole
fk €€ Nfinde AleHemdRAXHP ﬂﬁﬁxﬂbﬂﬁkﬂe&%oﬁa@ﬁﬂ phosphate ions are
Nt elnggr?a%}yl ags%cigif:ed %v?tlh lcﬁc%&rg ions Sesmfltﬂog. may Q)e cm)sidered as
demonstrating sites of tissue calcium deposition.
Other methods of direct measuring calcification may include, but not
limited to, immunofluorescent staining and densitometry. In another aspect,
30 methods of assessing vascular calcification include methods of measuring

determinants and/or risk factors of vascular calcification. Such factors include, but
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and C-tel opeptide of collagen cross-links (CTx). 15

V. Methods of treatnent In one aspect, the invention

provi des a nethod of inhibiting, decreasing or
wob@yenbéing vascul ar calcification in an i ndpgr/duzbe009683

The met hod conprises admnistering to the individua

a therapeutically effective anmount of the 20

cal cim netic conmpound of the invention. in one

aspect, adm nistration of the conmpound of the

invention retards or reverses the formation, growth
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i s ordarl dempogHaEpEUDPIab T FeE st PRt oy it (V1)
ef f egld YRIABRIBLE Qliagdlmkiin®@(Cs. can reduce serum

PTH wi t hout causing aortic calcification. In another

d8pect, 5 administration of calcimnetics can reduce
Ser um Cr edkihstisheutugk or can prevent increase of

serumcreatinine level . .ln another aspeel... . 4 :
adm ni str f)fl%zhspegf theégYegtlon prmil&)e(s: 'é’c%néc'gin o+ enlu % ecreasing or
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aspeof exh@mligiamﬂm hydroxyapatite crystal deposits. In another aspect of

invention, administration of the compound of the invention prevents the
formation, growth or deposition of exiracellular matrix hydroxyapatite crystal
25 deposils.

Methods of the invention may be used to prevent or treat atherosclerotic
calcification and medial calcification and other conditions characterized by
vascular calcification. In one aspect, vascular calcification may be associated with
chronic renal insufficiency or end-stage renal disease. In another aspect, vascular

30  calcification may be associated with pre- or post-dialysis or uremia. Ina forther
aspect, vascular calcification may be associated with diabetes mellitusTor IL. In
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conmpounds can be adm nistered before or after
admnistration of vitamin D sterols. In another
aspect, calcimmetics can be co-adm nistered with

wo bdcaazigiD sterols. The nethods of the i nverCTwR00EW9683
be practiced to attenuate the 15 mineralizing effect
of calcitriol on vascular tissue. In one aspect, the
net hods of the invention can be used to reverse the
effect of calcitriol of increasing the serum |evels
of cal cium phosphorus and Ca x P product thereby
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In addition, calcimimetics may be administered in conjunction with

surgical and non-surgical treatments. In one aspect, the methods of the invention

can be practiced in injunction with dialysis.

The following examples are offered to more fully illustrate the invention,

but are not to be construed as limiting the scope thereof.
Example 1

30 This example demonstrates that the calcimimetic N-(3-[2-chlorophenyl}-
propyl)-R-u-methyl-3-methoxybenzylamine HCI (Compound A) reduced serum
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Principles of Laboratory Animal Care, fornul ated by

the National Society for Medical Research and the

GQui de for the Care and Use of Laboratory Aninmals
wobepasel by the National Acadeny of Sci encepcbafzoo6/009683

Nephrectony 15 The rodent nodel of CKD used in these

studi es was i nduced by 5/6 nephrectony (5/6 Nx), a

two-step procedure that reduces the origina

functional renal mass by five-sixths (5/6). In the

first step, animals were anesthetized using xylazine
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neut Prtcmsof beforiry Aeael £y ‘Tdﬁ’ S‘éﬁﬁy i n
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was allo qQve t.s hone cage.
Shanﬁﬁﬁ%?ﬁf jﬁ W§¢§a ﬁﬁ@f&%ﬁ{ “t he same 30

pr ocedur esé Medhbdttinyr enal nanlpulatlon 25 WO

2006/ 102 11-Pdgr %290(%@ use§3 th%gf :%)%) E{SIJI%QGCE% 5/6

Sthedul e gure € secon
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as a contr l e (sallne n ﬁi
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ng/ kg per day so (n = ( Angy Thou an
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10), cREedSHifh shbsu*a sﬂl‘fbé Iﬁﬁgﬂdmﬁmb&a lstd {té.’hdﬂic 0Bk Acfgf K grecknd

Conpound A 1. ng n —1q2 gsg% as .abov de on th

Tr eafFE¥FY hpepim Was veanesthetised an i mClle]l was made on the

25 right medio-lateral surface of the abdomen. The right kidney was exposed and

unencapsulated, the renal pedicle clamped and ligated, and the kidney was
removed. The ligated pedicle was returned to a neutral anatomical position and
the abdomen and skin incisions closed with suture materials. The animal was
allowed o recover in its home cage. Sham-operated animals underwent the same

30  procedures without renal manipulation.
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10 mai ntained for 14 days. The rats were sacrificed

by aortic puncture and exsangui nation under general

anesthesia (ip sodiumthiopenthal) 24 hours after the
wbasilsni6ese of drug. Bl ood Chemistries Bl ood ®ot/us2006/009683

chem stry anal yses was col |l ected fromthe abdom nal

aorta at the 15 end of the treatnent period. Bl ood

for measurements of ionized calciumlevels was

coll ected in heparinized syringes and i nmedi ately

anal yzed using a G ba- Corning 634 | SE Ca++/ pH

Anal yzerpif Gl has (RN G $S@swn Ermg.ﬁm)Afte&\ftﬂe%m& Slggery,
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DR TR, Ao R oBOBERRE 157 R Bl 495
Fol lnvian@r 686t [+ 00 (Adnpe, Tﬁ]nnhsmiﬁaks 88riy, WeNs +
di t ed dj.vi d
S0 YbEE e 29R81 S et
S eC trign anti GnapostidsiSdnd/kg (orri 19 desed 2saabpesn Tb%ﬁﬁ#% WF%
0SS DG 14THS, BBk, VS sooflhlBh BELGHi Afthudoind 0%

for MEAES he arterral tissue calciumand

ph o&p*aug@mon weiat aemralm@e%hwe tﬂlP ispfiym thicpgriba) At haps after the

acc he nethod described by Price et at
gés?%c{skg ér?n'l hronb Vase Biol 20:317-27, 2000. 30

St ati sti 8od&hangt26061102061 PCT/ US2006/ 009683

Val ues W4 E}¥RAGSSBmAGsch W8 diBadied fsdnama ﬁfddmﬁfat tta at the
(SE). The difference betv\?en neans folrr;| é# fe{eveqs
it L34 ofis TR PTGl BIRpd forERreTIoRts OfoPP R G

Rﬁtwwiﬁ f&g!i@éﬂ& HephririA2 SRinQésM Brgediniglp ama&echsmgs;ﬂe‘m}z- by

S Was__ CoNnsi ?I¢ g: { 5 ards,
A e e G
Shamgfsala Sval/sspardicd 8y cddur(vatiod slid storofist ewp@ obid dssa)mldl PEEG6
Nx rats had si |f|cattyﬂ§? <d0 05 7 - -
Cr e AETo Hiae MR soqcp ts GHIE 3 Sohs REFary=
bef OinBmabydidihkigic histaltinfnirdiiiksoSaiGmdniec @A) Serum

creatinine, phosphorous, and total calcium were measured by spectrophotomeiry
(Sigma Diagnostics, St. Louis, MO, USA).
Ex vivo assessment of vascular calcification
Following sacrifice, the abdominal aortas were dissected and divided in
25 two parts. One part was fixated in. 10% buffered formalin and subsequently
sectioned and stained for mineralization by the von Kossa method. The other was
dimineralized in 10% formic acid, and the arterial tissue calcium and phosphorous
content measured in the supernatant according to the method described by Price ez
al Arterioscier Thromb Vasc Biol 20:317-27, 2000.
30 Statistics
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intergroup differences. Treatnent wth calcitriol

resulted in a further significant 10 (P < 0.05)

increase in serumcreatinine |levels (1.05 0.07
whBdodhdoéin relation to the other 5/6 Nx growpsawsing009sss

conbi nation of calcitriol and Conpound A did not

significantly elevate creatinine levels (0.93 0.05

ng/ dl) when conpared to Conpound A or

vehicle-treated 5/6 Nx animals. The inclusion of

Compound A with calcitriol decreased calcitriol
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the sham (Ili 2k $.0.0JMBMB and 26 + (}GI!Iﬁmmtrb@B:tﬂéiy) when compared

»-

calcitriol and Conpound A resulted in I
nor e tc( the 5/6 Nx vehmler]t.[l?eated or Compouncg }\ one—traa o gr &‘llgurerg) y
23 Serum phosphorus levels (Figure 3) were not different between the sham

(6.9 % 0.7 mg/dl), and the 5/6 Nx animals treated with vehicle (6.5 £ 0.4 mg/dl) or

Compound A at 1.5 (6.6 £ 0.3 mg/dl) or 3 mg/kg (6.9 +0.4 mg/dl). Animals that

receivéd calcitriol alone exhibited significantly (P < 0.05) elevated serum

phosphorous levels (10.2 & 0.9 mg/dl) when compared to vehicle-treated 5/6 Nx
30  animals. The combination of Compound A and calcitriol did tend toward
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0. 05) effective PTH suppression (13.8 2.6 pg/m)
than Conmpound A 1.5 ng/kg (73.5 12.8 pg/m ) al one
(Figure 4). 10 Aortic mneral content In line with

wb Bschevacieased serum m neral | evel s obser vedporiuk2006/009683
calcitriol admnistration, treatnment of 5/6 Nx rats
with calcitriol significantly (P = 0.009) increased
aortic calciumcontent (4.2 1.1 ng/g tissue)
conpared to vehicle- treated 5/6 Nx animals (2.3 0.2
rTg/g tissue) (Figure 5). Treatnment with 15 Conpound
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content tg%se\n/ﬁjﬁ CS%- tregt (ted 516 )tP = 0. 882 o{:lraln y¢

sharr &b highedhavichigledregtpd 346 Hxamais( Fi gure 5).
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ngy/ kg) d lh%{é%mt(tﬁé &%ﬁse@«mﬁf ﬁﬁeﬁxﬁieﬁéﬁ dUs@hed dﬁditfé!%dnol
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gorta ﬁt\ﬁﬁnﬁd ﬂ%&b&%&ﬁt@d e aoré&cafctdnh Sdntdhi® veliam

vehi ¢l e or ound A -treated_5/6 gro

I—IovveW@Fed StﬁsN 2088)) rosher rreeErt Eme‘eé’? D89684 ek ed
von §{0s3S bALILE Qoﬂé%&ﬁgﬁit edoest cbﬁbﬁx&t&n&ﬁdﬂﬁ@l a@fd 5/ 6
Nx rats treated with a\IctrloI gﬁ‘ﬁ gg ure.7A).
| nt e%t&tquﬂ%wn?% &b P PO TeRSe I Ao
to t hieakeld figdidantly @at OTBUE) atfcn @ity cpmomte:ntxeahnbﬂtemh
devel opnent of_ aorti calcification (Figure 7B). 5
Vs cbPigpo é '-%ﬁﬂg);kgﬁgﬁlf? %gr ession Animals were 5/6 Nx
as previ ouiiionseasydebéahonstohiog izt thel plaospizoris oghient of sham
animals was not different from that in vehicle-treated 5/6 Nx animals (Fignre 6).
Treatment of 5/6 Nx animals with calcitriol significantly (£ = 0.01} raised
phosphorus (2.1 3 1 mg/g tissue) content in the aortic tissue, whereas Compound
25 A(L.5 or 3 mgkg) did not (Figure 6). The calcitriol-induced increase in aortic
phosphorus was signiﬁoantl}'f (P =0.013) aitenuated by concurrent treatment with
Cornpound A 1.5 mg/kg (Figure 6).
I sifu aortic mineralization was examined by means of the von Kossa
staining method (Figure 7). Mineral deposits in the aorta were not observed in the
3¢ either the sham, vehicle or Compound A -treated 5/6 Nx groups. However,
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phosphorus diet (0.6% Ca; 1.2%P) for 14 days. .

Animal s were divided into four groups (A B, C and D

n= 4-5 ani mal s per group), one group (A) received
wgelcab®s: (saline 0.2m i.p.) while the renaiPaTMyg2006/009683

three groups (B,C and D) received calcitriol 10 (80

ng/ kg every other day i.p.) for the course of the
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N (08 ogp OTuS d:let s%)sed a sllght non-significant decrease in aortic calcium and
25  phosphorus content (Group D). This would suggest that a diet low in phosphorus
could prevent progression and/or reverse the vascular calcification process (CRI
and ESRD patients are told to eat a low phosphorus diet). Animals changed from
the high phosphorus diet to a normal phosphorus diet and received Compound A
3mg/ke while still receiving calcitriol {group C) at the end of the study
30  demonstrated a significant (p < 0.05) reduction in aortic phosphorus content and

lower, aortic calcium content when compared to group D. This suggests that
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(trifluoronmethyl)-1, 1 -biphenyl -3-yl)nmethyl)-I-phenyl

et hanam ne (Conpound B) attenuates parathyroid (PT)

hyper pl asi a, decreases serum PTH and reduces aortic
woamendzags cal cification in an ani mal nodel oPCOKRR006/009683
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25 at 3mg/kg p.o. or vehicle {12% captisol in water) daily for 21 days. Atthe end of

the study (day 21) animals were sacrificed and the aorta and parathyroid glands

tq

were removed for histopathological analysis. Blood was removed for blood
chemistries and PTH determinations. For measurement of blood ionized calcium
levels, blood was collected from the abdominal aorta under anesthesthia (2%

30  isofluorane in O,), prior to sacrifice, with heparinized capillary tubes and analyzed
using a Ciba-Coming 634 ISE Ca""/pH Analyzer (Ciba-Corning Diagnostics Corp,
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and stored at -70C until assayed. PTH | evels were
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25  of grids overlaying the parathyroid tissue was counted. The total area of the
parathyroid was thus determined by multiplying the number of grids by 0.01 mn?’,
after which the number of PCINA positive cells in the gridded sectional area were
counted and expressed as the number of PCNA positive cells/mm’. Siides were
coded and an observer who was unaware of treatment group assignment

30  performed quantification of parathyroid proliferation.
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bl ood collected for P, Ca, BUN and creatinine
determ nations as previously described. Aortas were
collected and fixed in 10% Neutral Buffered Formalin

w osos02861/ days, then transferred to 70% Et haooius20Bemosss
M neral Density (BMD, g/cnR) analysis was perforned
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lgure 15 illustrates the effect of. jound

B onﬂnﬁilfi@%@l&!#ee}d) n$lf1¥]éf@éﬁamt?m kG REE N W the
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calcification. Briefly, levels of both BUN and

cr eatREHEFIBIGIRF i cantly (p < 0.05) increased after
3 weeks el PeichbafER it Apaditataosfifampoukid significantly
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(n=4); Compound B (n=7) Figure 10. There was no significant treatment effect of

25 Compound B (1=7) on BUN (p>0.05) when compared to vehicle treated conirols

(n=4). However, Compound B (o= 7) mediated a decrease in creatinine levels (p
< 0.05) compared to vehicle (n = 4) treated animals.
Figure 16 demonstrates the effect of Compound B on ionized Ca in the
adenine-indnced CKD with vascular calcification. Serum ionized calcium (iCa)
30  significantly decreased after 3 weeks adenine treatment {post) compared to
pretreatment (pre) p<0.05; ANOVA; vehicle (n=4 pre; 0=3 post); Compound B
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(n=8 pre; n=6 post). Conpound B (n = 6) treatnent

significantly reduced serum iCa conpared to vehicle

treatment (p=0.004; n = 3). Figure 17 denonstrates
wbbesabhect of Conpound B on serum phosphor uscims2obéiensss

adeni ne-induced CKD wi th vascul ar cal cification.
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pretreatment (pre) p>0.05; ANOVA; vehicle (n=4);
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B (1.5 m@lﬁg ,@&gf@ﬁ#@ﬁ&ﬁ&%&ﬁmﬁyﬁr @r(méél@o

Conpound every 48 hr subcutaneousl y

Af t er(i-ﬂiinordmytéyl) ﬁ,éﬁsphwlé A mbsedetamgnine (Compotnd B)

sacr igfoh @Rehiy Iifod BRIARIHA-RAAR 1NRGsds OV AM PARGkent of aortic
processed for measurenent of Ca and P content. Bl ood

wils it Semadenst 28l f i ce to neasure serum PTH,
i oni zed CauimgB0 P and creatinine. Results are

sunmari z e%flsltz{]r *a-lrtse.l 8208—251055,%1)(10 a%.ﬁ‘;;%glagd il.2% P diet, were 5/6
nephrectomized (5/6 Nx) or sham-operated (sham). Rats received the following
treatments starting one day postsurgery: Sham + vehicle, 5/6 Nx + vehicle, 5/6 Nx

25  + paricalcitol 240 ng/kg every 48 hr interperitoneally, 5/6 Nx -+ paricalcitrol +
Compound B (1.5 mg/kg every 48 hr subcutaneously) or 5/6 Nx + Compound B
(1.5 mg/kg every 48 hr subcutaneously). After 14 days, rats were anestheiized and
sacrificed. The thoracic aorta was Temoved and processed for measursment of Ca
and P content. Blood was collected at sacrifice to measure serum PTH, ionized Ca,
30 P and creatinine. Resulfs are summarized in Table 1 below.
Table 1
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33 WD 2006/ 102061 PCT/ US2006/ 009683 Tr eat nment
Creatinine lonized Ca P ng/dL PTH Aortic Aortic P,
ng/dL mM Pg/m Ca,ng/g ng/g Sham Vehicle 0.560.01
wd 200800208 6. 30.6 51.618.4 2.10.2 0.420.17 5p6hs2006/009683
Vehicle 1.130.06 1.000.04 13.71.7 45570 3. 30. 26
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| evel s [copased to 5/6] It + vehicle. Paricalcitol
silghifilcant}-y—-nereased—aorte—Ca—and—Pcontent—(p <
0.05) conpared to vehicle treated 5/6 Nx ani mal s
(Tabl e 1)/ Ab+5kkd + Conpound B Administration of

Conpound I fid Qﬂ%
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adm %O@tObmedm ¢ SIeaTshisl ammals yeie shamp veignrmelsse 1Y
chan&mgf&c&aﬂaﬁm gissthen conpared to either

vehicle treated shamor 5/6 Nx animals (Table 1).
5/ 6 Nx + FBNetarerddio! + Conpound B 34

10 Administration of paricalcitol to 5/6 Nx rats significantly (p < 0.05)
decreased serum PTH levels compared to 5/6 Nx + vehicle. There were no

changes in blood ionized calcium, creatinine or serum P levels compared to 5/6
Nx + vehicle. Paricalcitol significantly increased aortic Ca and P content (p <
0.05) compared to vehicle ireated 5/6 Nx animals (Table 1).
15 5/6 Nx + Compound B
Administration of Compound B to 5/6 Nx rats significantly (p < 0.05)
decreased serum PTH levels compared to vehicle treated 5/6 Nx animals. There
were no changes in blood ionized calcivm, creatinine or serum P levels compared
to 5/6 Nx + vehicle. Likewise, administration of Compound B did not
20  significantly change aortic Ca or P content when compared to either vehicle
treated sham or 5/6 Nx animals (Table 1).
5/6 Nx + Paricalcitol + Compound B
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WD 2006/-102061 PCTf US2006/ 009683 Admi ni stration of
Conpound B to paricalcitol treated 5/6 It rats
significantly (p < 0.05) reduced aortic Ca and P

woonkenbsiconpared to 5/6 It rats treated w POT/US2006/009683
paricalcitol. The decrease in aortic Ca and P content
by Conmpound B adm nistration was not significantly
different fromshamcontrols treated with 5 vehicle
(normal |evels). The conbination of paricalcitol and
Compound B further reduced serum PTH | evel s
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q&phrectonized (5/6 Nx). Rats received the follow ng
treatnments starting one deg postsurgery 5/6 Nx +
vehicle, 5/6 It + parical d#BPIe#0 ng/ kg every 48 hr

or 20 calgisdtekhmbic §Qnd?x§!rd£@ IRV @k )!alél&ﬂi&hc N-((6-(methyloxy)-4-
i nter perl tone

C
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SubcylaA@eusleice®pardilitohbind calsimipiantithidd minkrabzatigh kipoft
every48 hr subcutaneously). After 14 days, rats were
dhestif®ti zed and sacrificed and tissues were renoved
and processegls for histol ogical exami nation (Von
Kossa st aj,n t S
st ai ni ng)a\}v J%%f_s (g%r A Ig%e? aWéG/e&QLIIdZI%K 9%13@ rel 3%
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Kidn @éénﬁc@i an@Pfues were removed and processed for histological examination
(Vor Kossa staining to measure mineralization and H&E staining).

Figure 19 (top panel: A, B, C) illustrates that administration of calcitrio! to
5/6 Nx rats increased mineralization in heart (A), kidney (B), and hung (C), the
only tissues examined, as evident by the dark tissue staining.
Figure 19 (boitom panel: D, E, F) demonstrates that administration of
30 Compound B to calcitriol-treated 5/6 Nx rats reduced heart (D), lddney (E), and
g (F) mineralization as shown by the reduced dark staining of tissues.
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lung (F) mneralization as shown by the reduced dark
staining of tissues. 35 WO 2006/ 102061
PCT/ US2006/ 009683 Figure 20 (top panel: A)

wohbodatnet es that administration of parical cirtwhustme/009683
516 Nx rats increased mneralization in kidney (A,
as evident by the dark tissue staining. Figure 20
(bottom panel : B) denonstrates that adm nistration of
5 Conmpound B to paricalcitol-treated 5/6 Nx rats
reduced kidney (B) mneralization as evidenced by
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conpgs) Jf'ﬂﬁﬁtrffti%ﬁ abd Fl@%ﬂ{ﬂﬁo@éﬂs of cl&ay 6 &ﬂ&akﬂdi}ig it BrilBbe
subject. 2. The use 0

wh
cal crepdilyapneit o Shose REYBSEY Iél%%%%e %}g{n‘jﬂg@i i gﬁ t g%’%ﬂs

The #o&ied hed cBitdih dhanphi@n@inbdifititionatdybe alade thereto without
caIC|f|cat on_i s ned al 2I0|f|03%i n. 4. The use of
j e

dhy SPATERg from the SBINE Gseens of thegRpe 'is suffering
fron1chron|c renal i nsufficiency. 5. The use of any
of clainms 1-3, wherein the subject is suffering from
end-stage renal disease. 6. The use of any of clains
1-3, wherein the subject is pre-dialysis. 7. The use
of any of clainms 1-3, wherein the subject is
suffering fromurema. 8. The use of any of clains
1-3, wherein the subject is suffering from di abetes
mellitus |
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10.

11.

r-Il. 9. The use of any of clainms 1-3, wherein the
subject is sufferitng froma cardiovascul ar di‘Sorder.
10. The use of any of clains 1-9, wherein the subject
is human. 11. The use of any of clains 1-10, wherein
the cal ciminetic conpound is a conmpound of the
formula I 37 H. (XDH (al kyl)-N CH3 wherein: X1 and
X2, which nmay be identical or different, are each a
radi cal chosen from CH3, CH3O CH3CH2O Br, d, F,
CF3, CHF2, CHZF, CF30,. CH3S, OH, CH20H, CONHQ CN,
NC2, CH3CH2,- propyl, '|sopropyl‘ butyl i sobut'yl,

t- butylWHﬂdéSﬂgAH@mIS acetyl - radi-cal's, or-two of X1

may together forman entity chosen from fused

cycl oal i phatic rings, fused aromatic rings, and a

nmet hyl ene di oxy radical, or two of X2 nmy taqgethe

Uar of am thetdpeyticailys effettveramasey 2fyal %P'ﬂﬁ%&i'? ccompound for the

rings, fused ar | Gicall d thy eneud Q;éymf!catlon in a
%B%@HP Ozrao{?ﬁa"g’g&%eﬁ%? al geon Sosr%t(?;z%}{jgﬁ’st'f'@é E%t fadi cal
b{(@ﬁgesfromOtOS mrangesfromltoS and the

radical is chosen from Cl-C3 al kyl radicals,
whi ch are optionally substituted with at | east one

‘E{ 9?]%?‘9[%% f eHBreimt e alaeelan dalaifisation &t atlerdstieestic, calcification.
ranc and-cyclic C1-C9 al kyl groups,

dlhydr0|ndolyl and thi odi hydroi ndolyl groups, and
'ﬁrhea}.x%%g theer:ﬁ fHeVHscaaP HQI‘élﬁcﬁf orfis medial calcification.

cal y acceptable salt thereof, 12. The use
of any of cI ains 1-10, wherein the cal C|mmstic

rrpoun is N " l
%‘Pﬁ3 d*6p eﬁ'g/)f Pt &?%{5‘)\7 18R, erein hth? sybject H%)?u ering from rc1:eromc ren

REufficithay.maceutical l'y accept abI e salt ther eof 13.
The use of any of clains 1-10, wherein the

calcimnetic conmpound is a conpound of the fornula
The use of any of claims 1-3, wherein the subject is suffering from end-stage renal

disease.
The use of any of claims 1-3, wherein the subject is pre-dialysis.
The use of any of claims 1-3, wherein the sq—bject is suffering from uremia.

The use of any of claims 1-3, wherein the subject is suffering from diabetes meliitus |

or l.

Thé use of any of claims 1-3, wherein the subject is suffering from a cardiovascular

disorder.
The use of any of claims 1-8, wherein the subject is human.

The use of any of claims 1-10, wherein the calcimimetic compound is a compotind of

the formUIa !
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12.

13.

'"Rs*H 65X NY RL R RX4, 3 2 38 Il wherein: R is

aryl, substituted aryl, heterocyclyl, substituted
het erocycl yl, cycloal kyl, or substituted cycl oal kyl ;
R2 is al kyl or haloalkyl; R3 is H alkyl, or

hal oal kyl; R4 is H, alkyl, or haloal kyl; each R5

present is independently selected fromthe group

consi sting of alkyl, substituted al kyl, al koxy,

subst i d al koxy, halogenu/, =QOH, -CN, -NR

dS(=0) nRd,”} - NR dC( O)NRde “NR @S(=O) mNRd Rd, or -NR
8@(Eggga&g%6 f qg Hsubst] t ut "yl , heterocyclyl,
subst | d het &t cch H kyl, or substituted
cycl oal kyl; each Ra is, }ndependently, H, alkyl or
hal oal kyl ; each Rb is, imdependently, aryl, aralkyl,
het erocycl yl, or heterodﬁ%lylalkyl each of which
may be unsubstituted or substi t ut ed by up to 3
substituents selected from the group consisting of
UPKRRAN: hal ogen, hal oal kyl, al koxy, cyano and nitro;

each R ah§x,! ﬂﬂﬁﬂ?ﬂ%ﬂélzd’enti@gi‘% ffgl%lnf %%lg%h gheg%gi chosen from

or benzyl, éac LNt

GhsuB$t:0; LB HAACRN,REY I B, Clﬁadébﬁ}demﬁdFy CFHD ad:H){i*S,, OH, CH:0OH,

| h |yl | al
8K R0, Ky CBRLELOBUEN saBlooy "B SRUBI] Hifinacetony, and
amﬂtﬂr oaicdly,| at kwb oﬂr)el SEYS ttd eth@fd féin Gan Entifg, cﬁoﬁn 4rom fused

Euents s | ected from al hal ogen, hal oal kyl ,
CIR;,-{!: e(dr%{orrmyc rmge; cha mett;ﬂgne digry radical, or two of X,

th ﬁfor@ sRent
i m O?R ) aiven (ityCOK T Rc fus%&%\@@hc rings, Jused aromatic
ingss apd ammethylene aliexy rgdicgf @rowedzthacexz &rnot:a 3-t-butyl radical;
n ranges from 0 to 5;

m ranges from 1 to 5; and
the alkyl radical is chosen from C1-C3 alkyl radicals, which are optiona‘ily‘
substituted with at least one group chosen from saturated and unsaturated, linear,
branched, and cyclic C1-C9 alkyl groups, dihydroindolyl and thiodihydroindoly!
groups, and 2-, 3-, and 4-piperidinyl groups;
or a pharmaceutically acceptable salt thereof. |

The use of ahy of claims 1-10, wherein the calcimimetic compound is N-(3-[2-
chlorophenyll-propyl)-R-u-methyl-3-methoxybenzylamine or a pharmaceutically

acceptabie salt thereof.

The use of any of claims 1-10, wherein the calcimimetic compound is a compound of |

the formula Il
RE
/.
| H
34 N R
R® 4 Y
R RY R2

38



‘provided that if R2 is nethyl, pis 0, and R6 is

unsubstituted phenyl, then RL is not '

2, 4-di hal ophenyl , 2, 4-di met hyl phenyl ,

2, 4-di et hyl phenyl, 2,4, 6-trihal ophenyl, or

2,3,4-trihal ophenyl; or a pharmaceutically acceptable

salt thereof. 39 1.4. The use of any of clains 1-10,

wherein the calcimnetic compound is N ((6-

(met hyl oxy)-4'-(trifluoronethyl)-1, 1" -bi phenyl-3-yl)m

et hyl ) - 1- phenyl et hanam ne, or a pharmaceutically

aqﬁeptable salt thereof. 15. The use of any of clains

1-10, wherein the calcimnetic conpound is cinacal cet
wherdlgl . 16. The use of claim1l, wherein a vitamn D

sterol had been previously admnistered to the

sibjie@y!, sybstiyied g, beterdaychy, uibstitadehetetdogclyl, tacibalkyl, or
subst@u@d@é}é}odl pcalcitriol, affacalcidol,

doxercal ciTerol, maxacal citol or paricalcitol. I 18.

T insekybbr balaalkryll6, wherein the vitanmin D sterol is

clsGLtri 9, _The use of claim 16, wherein the
vi%{ g%ngn a%lyé‘toé}‘gﬂoq-[@?’pari calcitol. 20. The use of any
ofR*as &, rstkyl,-ckGialosiiepei n the cal ci nimetic conpound is
prepar for ~adm,nistration prior to or follow ng
D GRPR e piRP B RUepeall ASSRaERF oM the BromneoRsig of alky,
substRitedo afdyRi Maikdal0, sUbG @A t BRokR! ChALEBA C.Campynd _
dig{gregayg% for yla 'nisgrationoﬁﬁ cgﬁ%gggtiég mn?ﬂ%h CN,
-NR&FCanfn, DR TCEFOINRFY, -NRES (F6D-BRBhyoreNRACEHGIRL - 10, |
reint L et | k.S, prepared for
B B AR B RO 0 G PRAETe) cioabr, o
substhyteédaybkloatiivle (RENAGEL(r)). 23. Use of a :
t her uti.cally effeqgtive amunt of a calcimnetic
cgﬁ—ﬁ@%ﬁd&f'ﬂ%ﬁ%@enhﬁﬁé@ﬁ"&f' PoRAGY H‘é({;phar maceut i cal
ceaph R tis dndémnddaty eagl, BeIRE! MetfJc9ali bt Retdk&MRldalkyl
; hl n a SLgJA[ ect . 24. The use of clai nc?glg V\h_ere(i%rﬁty%% vl each
of whighymay: 0§ unsyhstilyted o substitiied: By dedost substivens isslarted from
the gro@l @ohsisAY 6EHIkPY hhREeAMAIGARYY 3kbR AN
gD. gterocl.?% thIe&Ds/ubtj gct’. 40 W %Pc%nc? aid i
~each R” is, independently, alkyl, haloalkyl, phenyl or benzyl, each of which
may be substituted or unsubstituted; : '
each R% s, independently, H, alkyl, aryl, aralkyl, heterocyclyl, or
heterocyclylalkyl wherein the alkyl , aryl, araikyl, heterocyclyl, and heterocyclylalky!
are substituted by 0, 1, 2, 3 or 4 substituents selected from alkyl, halogen, haloalkyl,
alkoxy, cyano, nitro, R, -C(=O)R°, -OR”, -NR®R?, -NR®*R®, -C(=0)OR®, -C(=O)NR°R?
-OC(=0)R®, -NR*C(=0)R®, -NR*S(=0),R° and -S(=0),NR’R?:
.mis1or2;
nis 0, 1 or2; and
pis0, 1,2, 3 o0r4;
provided that if R is methyl, p is 0, and R® is unsubstituted phenyl, then R'is
not 2,4-dihalophenyl, 24-dimethylphenyi, 2 4-diethyiphenyl, 2,4 6-trihalophenyl, or
2,3,4-trihalophenyl;
or a pharmaceutically acceptable salt thereof.
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14.

13,

17.

18.
19.

20.

21.

22.

23.

24,

The use of any of claims 1-10, whersin the caicimimetic compound is N-((3-
(m.et'nyioxy)%ﬁ,'-(‘criﬂ.uo'romeihyi}%,1'-biphenyi-3-yl)me§hyl}~1~phenylethanamine, or &
pharmaceuiically acceptable salt thereoi. '

The use of any of claims 1-10, wherain the cailcimimetic compound is cinacalest HCL

The use of claim 1, whersin a vitamin D sterol had been previously administered fo

the subject.

The use of claim 18, wherein the vilamin D sierol is calcitriol, alfacaicidal,

doxarcalciferol, maxacalcitol or paricalcitol.
.

Th

L{1]

use of claim 186, wherain tha vitamin D stero! is calcitriol.

Th

4]

use of claim 18, whersin the vitamin D sterol is paricalgitol.

The use of any of ciaims 1-10, wherein the calcimimetic compound is prepared for

administration prior ic or foliowing adminisiration of a vitamin D sterol.

The use of any of claims 1-10, whereain the caicimimetic compound is prepared for

adminisiration in combination with a vitarnin D sterol.

The vse of any of claims 1-10, wharein the caicimimetic compound is prepared for

administration in combination with sevelamer hydrochloride (RENAGEL®).

“Use of a therapeutically effective amount of a calcimimetic compound for the

preparation of a phamaceutiical compaosition for decrsasing serum craatinine levels
in a2 subject . '
The use of claim 23, wherein the subjzct is suffering from increased serum creatinine

laveis induced by the administration of a vitamin D siercl to the subject.



