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0x0; with the proviso that in any instance, only one
ring optionally exists between Ra and Rb, Rb and Rc,
or Rc and Rd; and enantioners,_ diastereoners,
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Figure 1 shows a MALDI- TOF ANALYSI S of a
Prokineticin-1 |igand preparation m xture. The m xture
i ncludes a four C-termnal residue truncated product
(MM 9172), and a full-length prokineticin-1 |igand
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to 14 carbon atom nenbers). Exanples of such rings
i nclude, and are not |imted to, cycl opropyl,

weywbomosyl , cycl opentyl, cycl ohexyl, cycl ohepe@l/Us2006/009683
adamantyl . The term cycl oal kyl includes a cycl oal kyl
ring fused to a benzene ring (benzo fused cycl oal kyl ),
a 5 or 6 nenbered heteroaryl ring (containing one of
O S or N and, optionally, one additional nitrogen) to
forma heteroaryl fused cycloal kyl. The term
" het er ocy ¢h yhe'asp&t,@liescal dmBndiio bahpFL ictn 18/Cddntpolimdef thd
5 tot%lo lgeg‘oers in which 1 to 4 nenbers are nitrogen
or a NB¥&tomatic cyclic ring of 5 to 10 nenbers in
whi ch zero, one or two nmenbers are nitrogen and up to
two nmenbers is oxygen or sulfur; wherein, optionally,
the ring contains zero, one or two unsaturated bonds.
The term heterocycl {hcl udes a heteroc | ring
fused to a benzene [fing | benzo fused Hhet[éroc clyl), a
5 or 6 menber ed”hetEr oarll rjng (chntdi nj %
S or N and, optional N one addi ti ong
to 7 menbered cycl oal kyl or cycloal kgnhyl ring, a 5 to
7 nmbered heterocyclyl ring (of the game definition
as above but absent the option of a further fused
ring) or fused with the carbon d attachment of a
cycl oghdh., cycl oal kenyl or heterocyclyl ring to form
a spiro noiety. For instant conpounds of the
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pys r ol i i¥daidd.ncl uding 2/-/-pyrroie, 2-pyrrolinyl or
3-pyrrolinyl), pyrrolidinyl, 2-imdazolinyl,

i m dazol i diragges fidm@oazol i nyl, pyrazolidinyl,
piperidin¥+nm$%qﬂ) Ekp,bndthionnrpholinyl and

pi per azi nyl . e term™aryl"” refers to an unsaturated,
aromat i ¢ el cddical isichgpen frof ElaCh alirylmeditads, svhinh atcoopdionally
unsat t] lveyelic rin f.from10 to .14
car bty AL SRR ch ol Gtritie gkt e
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thi s FRUBITIGR D ARRESHERE ht hal enyl . The term
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case of . 5 nbered rings, th tero [ rin ont ai ns
e B R T e O A

addi ti on, Hayotled aspattnthe paltithibbic@npdaihd da@Babk compound of the
nitrogens. In the case of 6 nenbered rings, the

het er Hwa?nring may contain fromone to three nitrogen
atons. For the case wherein the 6 nenbered ring has
three nitrogens, at nost two nitrogen atons are

adj acent. The term heteroaryl includes a heteroaryl
ring fused to a benzene ring (,benzo fused heteroaryl),
a 5 or 6 nmenbered heteroaryl ring (containing one of

O S or N and, optionally, one additional nitrogen), a
5 to 7 nmenbered cycloalkyl ring or a 5 to 7 nmenbered
heterocyclic ring (as defined supra but absent the
option of a further fused ring). Exanples of

het eroaryl groups include, and are not limted to,
furyl, thienyl, pyrrolyl, oxazolyl, thiazolyl,
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3-yl; and wherein substituents of A other than

hydrogen are optionally substituted with one to three
w@aistiozoeent s i ndependently sel ected from t he BEDUR2006/009683

consi sting of G -6al kyl, hydroxy(G - 6)al kyl, C

- 6al koxy, hal ogen, nitro, hal ogenated d - al kyl,

hal ogenated C - 6al koxy, C -6alkylthio, d -

al koxycar bonyl, am no, C - 6al kyl am no,

di (G -6al kyl )am no, cyano, hydroxy, am nocarbonyl, G -

6al kyl am nocar bonyl, di (G .. 6al kyl )am nocar bonyl

G - 6al koxycar bonyl am no, C - 6al kyl carbonyl, G -

al kyl t %carbonyl, fornmyl, G -6al kyl sul fonyl, Ci

6al kyl sul f onyl am no, am nosul fonyl, G
 nospl fonyl, and di (G - 6al kyl )am nosul fonyl ;
-CH 2CH2X(CH2) S-, optionally
one to three substituents
i nde 3sgbected fromthe group consisting of G
- 6al kyl, C2- 6al kenyl, C2-6al kynyl, and hal ogen;
provi ded that when A is hydrogen, r is greater than
or equal # 4; r is an integer of 1 to 5; s is an
integer of 1to 3, Xis Oor S; Dis -P-A 2; wherein
when A2 i whéewygr ogen, P is -(CH 2)4-6- , and when A2 is
ot her tha hyd 0
2CHECH ;R sg‘gﬁ%utgdné@]bfééﬁéz?g"d’%a}}(asf*gﬁﬁmtﬂg%ﬁeer P
othemydhﬂqdumsﬂﬁﬂt%ﬁw&édﬂpyr|d|n 2- yI C3- cycloalkyl;
or phenyl #} ﬁ ﬁ?ﬁstituted at the neta and par a
positions Shone %S ree substituents independently
sel ect ed RF orH,taligl, @r balpalidnsi sting of C - 6al kyl, O
-6a|koxy, hal h Io ated G -6al kyl, halogenated

- 6al ko I§%§W ﬁl I?’koxy, phenyl , a

- 6al kyI t hbz&h I@presé'rﬂhdﬂﬂ&gp@ﬁiebﬁ}flgdlqctﬁlﬁoﬂDthe @roup consisting of

-6al kyl -6 k h
i 1 GG gl sl SR R R Ry U P08, O
ani noNRFSEOYIR, mdca*oowpam nNR%S(Je(DnNRdRﬁ iof QIRIC(-O)R";

- 6al kyl b k b
ool k) oA DMk ol B S PRSP
hgt ercpebaikyl, @rsdbsﬁanawelbaaﬂkyl are optional ly

substituted, w,th one to nts
i ndependefii‘iqhgé de mstepagent yo% ﬁ%??glqi’onsi sting of
Ci-balk y Each@.b-ls , Giepadyntlyhalyl gelkyl, hekoggiy} @deterocyclylalkyl,

Shengro egwi O%E%aﬁ??@sﬂeted R Ry Bl SRR Ytgerea

-6 tal de%fﬂe REup @bAsidting 6841k | l)awgem%aloﬁﬂtﬁln slkotyy elya@yand nitro;
nitro

- yl car bonyl arbon
a#i nocar bﬁi‘ﬁhiR 1@“‘*@&?‘1@9‘!"5’%%0@%@%'%» ()rd?enz cach of which

6a|kMﬁ%ﬂﬁ@m&@gﬁ&pﬁybmmg%nw@aIkylcarbonylan1no and a
non fused - cycloalkylezﬁ; rovi ded t t no g&
¥/

than two §@%§%ﬂf&%ﬁ?§x%ﬁ %V&W?@W @?HF

phen Mleter&&cl?laﬂ@%ﬁéﬂ&ﬁ theGBcy® Céd?l' 5&@11{!@{ h&&jécycl%ﬂ Qv de d
t hat when i 5 unsubstituted pheny

- Xi - chq(qmoyglyleﬂsmwé substipisA by A, Vo, ‘i\ﬂbsfétﬁaltwfecﬁgi frogypiicyl,
%5 rlﬁaﬁ)(ﬂiﬂo SRSy, Bmb iR, IReJ - C(J;@)‘Rc UOREDSIRFRULIERFR®,
eny Lubstifuted with ar 8 -6).al koxy, or

phenya—&oqoneﬁy@)l%ssr@@(ﬂ@a AR B
W th ¥45 g@ further provided that mhen Al is
unsubstitut e phenyl and L2 is -Xi-CH(R X)- (CRyRz)2 -
wherein Xi is NH and Rx, Ry, and Rz are each hydrogen,
A is other than phenyl substituted with nmethoxy; and,
provi ded that when Ai is 3,4-dichloro-phenyl and P is
-CH 2-, A2 is other than phenyl substituted at the
meta position with trifluoronethyl or
trifluoronmethoxy; and, further provided that when Ai
is 3,4-dichloro-phenyl and Pis -(CH 2)2 - , A2 is

ot her than 4-met hoxy-phenyl; Wis N or C(Rw); wherein
Rwis Hor G- alkyl; L2 is a bivalent radical
selected fron1the group conS|st|ng of pyrrolldlnyl or
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consi sting of hydroxy, d - al koxy, trifluoronethyl,
aryl, heteroaryl, and heterocyclyl; and wherein any
WwW@eobA02061 het er oaryl - cont ai ni ng substituents OPCTRUSHNE009683
optionally substituted with one to three substituents
i ndependently selected fromthe group consisting of C
al ky!, d - al koxy, hal ogen, fluorinated d -6al kyl,
fluorinated d - al koxy, G -6al kyl carbonyl, d -
al koxycar bonyl , am nocarbonyl, d -
6a|ky|anhﬁg§p%ppnyl di (d-6al kyl ) am nocar bonyl, G -
al koxycarbonyl ari no, fornyl, G -6al kylsulfonyl, G
_6al kyl sut S8nyPediisnd, ami nosul fonyl, G -
6alkylannpﬁ@uif 208Ydrq; and di (G -6a|ky')an1nosu|fony|

nitro hydrox and cg or, Rc and
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0XO0; i nstance, only one
ring op@?g%%%ﬁﬂhﬁi%%&%& g&ﬁggﬁaﬁy and Rb, Rb and Rc,

or Rc andnRde ageel, the caltimimpficopipeend used inghemahedsrad thsr
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pi pe Fﬁlﬁinﬁmﬁtl‘i/?omfﬁ’ toﬁ Fhireh 8’?1%51’% Het t“lﬂeﬁ cﬁn bp sutfgping
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Al other than hydrogen are optionally substituted with
e @b“?ﬁr@éh % tuents i ndependently sel ected from
the group consisting of G -6alkyl,

hydr oxy( G - 6) al kyl, Gi -6al koxy, halogen nitro,

hal ogenated G -6al ky

al kylthio, G - AR x@@gﬁgb%gﬁgegﬁ?hﬁEIgggﬁgﬁkﬁydroxy
am nocar bgpylre 1 68hembfidakly kepiaseras the bogeyimentll {ctledule of animal
6al kyl ) am nocar bonyl, and d - al kyl carbonyl; c) A is
hydr&@@ﬁwnﬁryl heteroaryl ; C5-8cycloal kyl ; or

het erocycl yl other t han piperidinyl; wherein
substituents of A other than hydrogen are optionally
substituted with one to three substituents

i ndependently selected fromthe group consisting of G
- 6al kyl, hydroxy(d- 6)alkyl, % 6al koxy, hal ogen,
nitro, hal ogenated GCi -6a|ky| hal ogenat ed Gi - 6al koxy,
C -6alkylthio, C -6alkoxycarbonyl, am no, cyano,

hydr oxy, am nocarbonyl, G -eal kyl am nocar bonyl, di (G -
6al kyl ) am nocar bonyl, and GCi- al kylcarbonyl; d) A is
hydr ogen, substituted phenyl, benzofuranyl, furanyl,

t hi azol yl, thiophenyl, or cyclopentyl; wherein
substltuents of Ar other than hydrogen are optronally
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unsubsti tuted phenyl; phenyl substituted with
aryl (G -6)al koxy or phenyl; or phenyl substituted at
W0 b@etrexoenr positi on with cyano; and, further prpvi/tisz06/009683
that when A is unsubstituted phenyl and L2 is -XrCH(R
X)- (CRyRz)2 - wherein Xi is NH and Rx, Ry, and Rz are
each hydrogen, A2 is other than phenyl substituted
wi th met hoxy; and, provided that when A is
3, 4-dichloro-phenyl and Pis -CH 2-, A2 is other than
phenyl sulpgduré Q%ﬁﬂnﬁﬁcaﬂ? SephdRbrts RPASh ldVQIB oMohi2ed calcium in an
trlfluoronethyl or trifluoronmethoxy; and, further
pr ovidgeerl pedel of/&P-Ai i s 3, 4-dichl oro- phenyl and P is
-(CH 2) 2 piguréd 1llu§tr85§k“éﬁnﬁ leadls d¢ F}KIEEIJ]@M PR hal thd¥el of
addi ti on, ﬁ% i s hydrogen, 4-6- , and
when Gi&D; s other than hydrogen, P is -(CH 2)i-2 - O
-GH 2 CH:%u’rm 1§Aa2sch§nenﬁtr§ﬂr%ﬁt¥1!1mp&f*§%mtlm of parathyroid
unsubstituted pyridin-2- a non fused -
scycﬂman%vunw@mnphbnvkl 3KEnaIIy substltuted at the
et a and wte B9 s{rétgﬂﬁ W1 iB QB edt O 168 ﬁl%%ﬁﬁall’ ?ﬂ&é‘l of
i ndependently selected ¥rom the e group consisting of QG
- 6al IGHD. Ci -6alkoxy, hal ogen, hal ogenated G - 6al kyl,
halogenat [ j -
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C3- 8ayaleball KIYD. ar e optlonally substituted with one to
three substituents dependent | cted fr
aroup condiat Fatids o FRERARH et afERGHE AP I b fora in an
halogﬁmaﬂﬁmdakf(ﬁﬁnkyl halogenated CI al koxy, G

-6a|ky|th 6al carbon .am no, hydroxy

B L e e e iR e R R Saedilg of
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C3- 6cycl o IIWF d gppreﬁ%% $fhgme 6%%1[11’1 g Vgscular calcification.
unsubst i t Wgge ph ﬁrayslch@wc kebrdsentatidn-oEekidRustion( SERREYroid
whereln Xi 1s NH gwg ?y and Rz are each hydrogen,

i dwBtrRlstia fapogpd medei LSy phenyl ; and, further
pfoOVl ded e M8 sbhenhalic lﬂép‘iéé@ﬁ&thdntﬂfeﬂanuga ﬁmakatm@td kaights
is -X CH wherein Xi js. NH and Rx, Ry,
and Fﬂze B M% @%‘el wigh yasewlraleificatign. pheny |
substi t ut ggbusk §H d&ﬁ&ﬁaaws clﬁﬁgés iPdeRith e bl Rahmehen o
is 3,4-dichloro-pheny i's other than phenyl
substddenipemdaged (ke wefl%l Vﬁ@s\«aﬁqﬂ%ﬂﬁ cgipifigation; f | uor onet hyl
O_r trifl UG tlE' QKJX’maté’srtge cﬁaﬂﬁé ]B%Bl’tle 'T)Qfg_' ﬁﬁlgrai H'é?lrsl%e s

is 3,4-dichloro-pheny is -
%5h ertropfrgnt mth@m@mynph@mKDA@dﬁlswmmﬂwr calmffcatlon

pyridin- 3ggéure Ry Eiugﬁﬁesﬂna/éffec%f RGN o:PRbLPRRS Jﬁlymgen (BUN)

substi t ut para positions wt

t hr eeand ateshmnmgﬁh%ademawéln@l@ﬁ@ mpdplegithetpséulay mﬁltmlf@atlon
group con 4
haIogenatggﬁﬁ#qggaﬁﬁghaws%%gﬁgﬁrﬁ&?l éﬁ%& F@g%@ﬂﬁﬂnﬂm
am nca,delam-mdcmdlﬁmmod@wﬂh&abdujdr@dmiﬁgatgotnam no, and a
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i ndependently sel ected fronthe group consisting of G
-4al kyl, G -4al koxy, hal ogen, hal ogenated Ci - al koxy,
Cl. 3al kylthi o, hydroxy, aning, am nocar bonyl, G

- 3al kyl car bonyl am no, and a non fused

C3- 6¢cycl oal kyl oxy; provided that no nore than two
substituents on A2 are nori fused C3- 6cycl oal kyl oxy;
provi ded that when Al is unsubstituted phenyl and L2

is -Xr CH(Rx)-(CRyRz)- wherein Xi is NH and Rx, Ry,

and Rz are each hydrogen, A2 is other than
unsubstituted phenyl; and, further provided that when




X2 is -CHCH; X3is O S NH or GO Rx, Ry, and Rz
are independently Hor G -4alkyl; and provided that
wa.2006n0260 | nst ance does not exceed 7 atons i NnPCEOI0N6/009683

and further provided that when L2 is -X2-(CH2)o0-4 - or
-C(=O NH(CR yRz) 2-5-, then Rwis hydrogen; s) L2 is a

bi val ent radical selected fromthe group consisting of

- NH C5- 6¢ycl oal kyl - (CH 2)0-2 -; provided that when C
-ecycl oal kyl is cyclohexyl, Qis attached at either

t he 2- or Figuse 48 pasdrsiraes thebfiict vitréaBndnhien f0sh Thanthef

rein X1 is -NH O or
s andd%%ne @QQW%V@C@?’% ct‘ﬁ‘efdp?}ben such that X1
[ ; E)t ]ner Fiyame O m&mtéé/théefadﬁt@(tm@}ﬂxﬁhﬁl m@%ﬁi_)oﬁﬂﬁdon I:g(ssues
r(a erein is -NH, an
and R“Qhacrgg %?‘%rwé g%%!}i?%PoPs hydr ogen; provided that
when L2 i Figuké Meﬂdﬁéﬁ'ﬁﬂh@eﬁecﬁ SEfeafiént Fith Y OmPO&A B dn tidues

is a hival.ent, radl cal selectedfromthe group
consrvgfhrpﬁﬂcag‘f“d'mu CRIsHERYAD. (CH 2)0-2- and Qis

attached at either the 2- or cis-4-position relative
to the position of -NH; -XrCH(R x)-(CRyRz)i .5-

o e b R Y i S,

is -NH af gand Rz are met hyI and Ry is hydrogen;
ul) Lis aﬁ)rval d|c (@chgdfromthe group
dBnsi sti nioRve eBtﬁ Jeguging, infrbjtiey, |°§Prevent1°n

atta@heﬂ;cﬁhrcﬁlciﬁtaﬁorﬁhe 2- or cis-4-position relative

to the position of -NH; -Xr CH(Rx)-(CRyRz)-; wherein

Xl is -NH or S and Rx, Ry, and Rz are each hydrogen;

and I Xr Definitiéd (Rx)CRy(Rz)) wherein X-i is -NH, Rx

and Rz ar rrethly 'S hydrogen v) mis 0; w)

Ra and Rd 9&ulp rﬁﬂ@ﬁa H%trsyls pyareany foemafiogy growth or

wher depbsfton 68bdtibellufr BRtrixARalokYapakit %Sa!ldullﬁl ?Hos%étg) v all

to three su?}itrtuents i ndependent |y sel ected fromthe

gr oufeROSTEI{qoH yetsels hya%casaycal@ﬁca@an ResRIppageps goFasary, valvular,

am N@orti€;kmd dtHeybiasd Wsel SiGhcAigh KYhA@ Brcl@Bhtherosclerotic and

Cl1- 4al Eyl car bon%( or Ra and Rc are taken toget ?1

wi t hmeAB! welbsalcifieptigni ch they are attached to form a

5-8 rrenbe“@ﬁemw&dalc?ﬁcﬁhm rfhd %é\ha%al% §trldntd&;1§rﬂngm

W th oxo; X% and are |nde§Jendent rogen or

@p- 3a‘th§9rna O Blaghos alepg the antiegal layer quﬂpmsar ly

substi t ut edegitcRcARSIdS LHERS vv%ﬂ*%%fciffcm r “Monckeberg's

i ndependent |y sel ect ed’ from the group consi st ng of

hy dr &5§rosigy as upgd kesgip, meang ealeificasion naracGirizediby thy Ipmmopf

di G cé}a{,}ﬁ%gmlﬁgalala,gg %ﬁeﬁgg kyl car bonyi; or Ra and Rc

are taken together wt e atonms to vvhrchthey are

at t ached Tl Pt treatngng ontindating! dnetudes theakdingnistiatign, to a person
ti gnak

IQE depen dé(le )rﬁ)tf ?ﬁ'@rﬁ&g{rt gg %ﬁaldﬂnﬁ%ﬁ)&gmpgaﬁd%%n@ﬁ]gﬂlﬁgl&% c(lfc?iase or

are taREHdeVe émh@tropramolpgreala'a@nbr tad;clﬁtutloh cariitjonar e

tt n
A R A
i ndeperteravdnyng yeardiper revetsing fomuatmhlgrbwthaaﬁalmsnmn of

hydr ar bon or .8 or
b ne et el blocry Y GRORR e B Efihesiie
Bheydiagrdera herainhehteanded to alyp inchid8 theepbeticedmiminediys bt ©
ring, optionally substituted with oxo; bb)Rb is
hydrogen or G -4alkyl; or, Rb and Rc are taken
together with the atons to which they are attached to
forma 5-8 nenbered nonocycl |g: ring, optionally
substituted with oxo; cc) Rb i1s hydrogen dd)Rc is
hydrogen, C .j Cal kyl, C2-ioal kenyl, C3-7cycl oal kyl,
adamantyl, am no, aryl car bonyl , aryl , heteroaryl, or
heterocyclyl; wherein G -i Qalkyl is optionally
substituted with one to two substituents independently
sel ected fromthe group consisting of G . 4al koxy,
trifluoronethyl, aryl, heter oaryl and heter ocycl yl;
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they are attached to forma 5-8 nenbered nonocyclic
ring; gg)Rc is hydrogen, G . 4al kyl, C2-4al kenyl,

weywbobmsy| , phenyl car bonyl, phenyl, pyri m di nRCT/US2006/009683

furanyl, benzo[l ,3]dioxolyl, or pyridinyl; wherein C

-4al kyl is optionally substituted with one to two

substituents i ndependently selected fromthe group

consi sting of G -3al koxy, phenyl, pyridinyl, furanyl,

and tetrahydrofuranyl; and wherein any phenyl- or

het eéo‘ihg;{o)ihd GOR Ri/aiag é&ta%mauanm «@ft, dvaA#E or prodrug

opti o 'y substituted with one to tmo substituyents

| nd e@emﬁ it # phasmpestticali CRRRIFAIOP EOMFHBIDR S AIPRINA  piubject
k)ﬂl dﬂél i %{c Y a nfafhinf, Quet ds lé@lﬁﬁlan}hfeﬁ@%d to be in need

fluo ‘Aat e koxy, nitro, methylthio, hyd rox¥

and c@mmntabve treRement duFkpsafos cxampla Pripgaflammatignad fhedike.
af o fliRe SoMPBUR & tical
b LrapOE ksl BB SEREEo N LR oL e
C2- dednigwsiion tccgubjeeth esd;,havms qufrwilmmémy avingraspepil thereof, i.e.,
pyri | itiall
pyri @ ﬁfyffé’cltl m&%ﬁ'&x &Sm tgﬁ[kzs%?%ct @egérglli(}g n%é si,lb_]gcft is initially
subsiagnesetbyd lidensed @hysamemmd@u ms“hcvrtzeé meélcalmr}éw%rﬁld i
sel ected fr Heswih
pyr i Icﬁglﬁﬂll " eroéﬂhﬁr?ché e?a}aﬁﬁdcf?égpﬁ{né%tdmm aher el eh
any phﬂpwahd(sm chmpmtmms y»f the @rvientiani in gpegestast jeceramerded or
Rc are op #onally substituted with one to two
subsPi®tUERt's i ndependent |y sel ected fromthe grou
consi st i rMheqfhreSk "th@apdayitallyCifectBalaomyt; isghd @nant ¢f thor o,
or Bt ARETARE Y o Yl e R Brder
vvhl c Elevbﬁ@)&n& the fa:tltacjn eﬁntlderfcelr Tieaintpr @& cmentie digdrder severity

nonoc ic,rin t.he SOt
TRt ke g Sy G BAARE o 881 of o @ dane
and RagrdiomefdaRalar edlciReatimnd Rshie agpedt, Cthﬂtlapmmlb'lﬂfedﬁe

a) thro above. a ct of the

v eATPE e e e SR BT R s Sl Ehensey serom
ﬁo (rjrp oréhtEhind leledy cmﬁréveﬁtk an mcﬁﬁfel’m Eﬁulﬁ‘lll caéatlﬁmle te&elsl. A is

rogen; et er oar .Cs-bcycl.0 el

hgt er gc y Cﬁf/ Pgleﬂ I‘hﬁ]‘\;}nd t ﬁbA?%%i i§ 1%?%13(? J(otrﬁ%?ﬁl a%uman or other
Pbpe Eﬂaﬁinﬁhi Aexmlbltmé \6rtat hskt @dyﬁeadm@ valeifitquioni Sudirad-iydiyidea
/ V- e |-pIEe - Eeln subeﬁ % gnts_of
Al oP ave PR Re ‘8ﬁgﬂm Bgo fF%WﬁH FEUEEY™ i t h
one G&otikiee K ith eBsdifidnd SithSs hﬁ%@&ﬁdﬁf}ts{eyosisﬁ keeehexik, fahalm

t he group conS|st|ng of - 6al k ﬁ} drox%ég%
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- 2CH=CH when A2 is other than hydrogen; A2 is

hydr ogen, heteroaryl other than unsubstituted
pyridin-2-yl, Cs-bcycloal kyl, or phenyl optionally
substituted at the neta and para positions with one to
three substituents independently selected fromthe
group consi sting of C—i-ealkyP, C - al koxy, hal ogen,
hal ogenated C -t-bal kyl, hal ogenated C-i- al koxy,

aryl (G - 6)al koxy, phenyl, G- 6alkylthio, GCi-

al koxycarbonyl, am no, cyano, hydroxy, nitro,

am nocar bonyl, G - al kyl carbonyl am no, and a non fused
Ca- cycl oal kyl oxy; wherein heteroaryl other than
unsubstltuted pyridin- 2 yI and C3- 80yc|oalky| are

e . o .y o s R " .




Gis -C(=NR b)NRcRd ; Ra and Rd are independently
hydr ogen or Cl-6al kyl, wherein Cl-6al kyl is optionally
w@aipstiozoet ed with one to three substituents — PCT/US2006/009683

i ndependently sel ected fromthe groupconsisting of
hydroxy, fluoro, am no, di G -4al kyl am no, and
G -4al kyl carbonyl; or Ra and Rc are taken together
with the atons to which they are attached to forma
5-8 nenbered nmonocyclic ring optionally substituted
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hal ogenated G -6al koXy, Ci1-6al kylthijo,
- 6al koxycar bonyl , am no, cyano, hydr @xy,
am nocar bonyl, G -6al kyl am nocar bony¥, di (Ci

- 6al kyl ) am nocar bonyl, and Cl-y6al kyl carbonyl; L1 is
-(CH2)r optionally substituted with a substituent

sel ected Wh@mitnt he gr oup consi sting of G -4alkyl,

C2- 4al kenyl W%’elntlca@hlodiffgt%gt Iuja %ﬁchra I‘a&cél cﬁ&en
3 when A l]s other thah/ dr ogen; 5 whe

A5 i SronyQio§EHO, @HB@;Hmr 2(31 F@at @HFMP%K}ICFBO CH3S OF,

pyri y t-butyl
subs?#goﬁggtwgg ﬁNdNB t'a aE Zg Igmqa%%}?g%ggaﬁ%bm%%e ty
t hr eecaerys tridtageyt vdicale @p rﬁllnpaygegeéh,et écnmranc?mltywéosen from
group consisting of C . 4alkyl, G -4al koxy, hal ogen,
hal ogenated G - 3al koxy, C - 3a|ky|thio, hydr oxy,

am no, am nocarbonyl, C -3al kyl carbonyl am no, and a
non fused C3- 6cyc|oalky|oxy and wherein furanyl,
pyridin-3-yl, and pyridin-4- yﬂ are optionally
substituted with one to three substituents

i ndependently selected fromthe group consisting of G
-4al kyl, G -4al koxy, hal ogen, hal ogenated C

- 3al koxy, G - 3al kylthio, hydroxy, am no,

am nocar bonyl, G -3al kyl carbonyl am no, and a non
fused C3 60y0|oalkyloxy, prOV|ded that no nore than

oy o ~ o~




attached to forma 5-8 nenbered nonocyclic ring and
said ring is optionally substituted with oxo; with the
w@e@eilewet hat in any instance, only one ring opeT/O8z06/§09683

exi sts between Ra and Rb, Rb and Rc, or Rc and Rd; and
enanti omers, diastereoners, tautoners, solvates, and

phar maceutically acceptable salts thereof. A further
aspect of the present invention is directed to a

conmpound of Formula la wherein: Al is substituted

phenygls.q %ﬁ{)ﬁéﬁ@ ﬁ}{%sb filstd 26ahd r_il%gﬁ,ranﬁ Q'n%@@&% |$ioxy radical, or

wherei n phenyl Is substituted w and benzof uranyl,
t hi atwd 9f Xo naaytogdtien fiverapl entily sheson ifomdised csdlpaliphatiprangs,
wi th oS hHABL S IGRRRENEAN B bSO 3.
fr om‘ﬁ%S &e‘graﬁg%mg Sh%@i“‘t‘?éndé’q%% 8){9 4a{%‘2’ F‘WIO - 42\§‘:Z‘koxyft
hal odetyl radictlf o, hal ogenated G -4al kyl, hal ogenat ed

t hyl t hi ] no, and G - al kyl carbonyl; Li
ims§ -(CH Zi??ang%]til?og%gﬁl?i substituted with a substituent
sel ect ed furremges Fremdrtow@parslonsi sti ng of nethyl and
allyl, ang r.i . 1o 3 | ) , [ - h are onti
oyridi n- 39‘3‘?’ |afkyg§‘7‘%‘|°%lil%§ﬁ’-s§’l troty F%é%lw éé%ct%}sb‘r"{%’f’? gro optionally
subs sulistituel veith dt heastropt groap dhqsar fiop estintatedragd whsahirasere lingar,

t bst i.t ts. | I I f -tk ]
oo PURE SO TRR R SREIARSy RO AR R)
i 1I90p Izejps, @y 2-, B+, ahd 4piperididiybeyqupsli f | uor onet hoxy,

hydr oxy, i nocar.bonyl . and, net hyl.carbonyl am no:
wher ei n pﬁe § %ﬁl-ngxpf/ﬁlé/%%nd’ OB Y %‘)-’/oﬁeyﬁﬁm%\e? éi ‘%lg%“um it gﬁsy()f
substrofmuiled: with one to two substituents independently
selected fromthe group consisting of nmethyl, ethyl,
nmet hoxy, ethoxy, isopropyloxy, trifluoronethoxy,

di fl uor omet hoxy, hydroxy, gfm nocarbonyl, and

nmet hyl car bonyl am no; provided that when A is

3, 4-di chl oro- phenyl, A2 j t her than phenyl
substituted in the nmeta jposiltionHwith,
trifluoronethoxy; Wis NY M sRa bival ent

radi cal selected fromtR gr gomsi sting of

- NH cycl ohexyl - (CH 2) 0-2- an i sRattached at either
tfse 2- or cis-4-position relative to the position of
-NH; - XrCH(R x)-(CR yRz)i .5-j wherein X1 is -NH or
S; and R', Ry, and R2 are each hydrogen; and -

Xi - ( fahd pPRarGhfeRticallCRyEeR@d1E saltswhmecdi N X1 is -NH and Rx
and @ear.e methyl, and Ry is hydrogen; mis 0; Gis
-C(= Be)“NRcRd; Ra and Rd are independently hydrogen,
met hyl or R&isayyl; substitiRad anyl] hiReroayclylt saksittedigratrbeclyhi t h
the at t,0 ich.the .attached to forma 5-8
e A h%%%ﬁglﬁéedpﬁyﬁlﬁag%ﬁ onal 'y substituted with
oxo0; Rb i &®*hydiydgelmloaRyli s hydr ogen, C1-6al kyl ,

C 2- eal kenyl, -7cycl.o yl, heterocyclyl,
phenyl car E‘ohw’%ﬁﬁlré’%@f“?ﬁ%ﬁ heteroaryl; wherein G .
6al kyl i sROpsHoiligflloy helukikylj t uted wWith one to two

substituents jsndependently.sel ect romthe group.
consi st i nﬁaci'fﬂs(ﬁrqs tl1?(‘(95?33}{%‘7@%f/efq?c(?%ﬁqnaﬁ%ﬁo,upg ﬂ?sésﬁl%g of
aryd  tagityl abysticadaulianydlkoxasdbaneedilkoxanalgges{=0)aH, -CN,

het er oanyl - tal ni bi t dB6 are.d -, ~apd.
opt R FrOdals AR NP SHETED N RE sb e
i ndependently selected fromthe group consisting of
Ci- alkyl, G - alkoxy, chloro, fluoro, brono,
fluorinated Cl-3al koxy, nitro, nethylthio, hydroxy,
and cyano; or, Rc and Rd are taken together with the
atons to which they are attached to forma 5-8
menber ed nonocyclic ring; wi t Alt he provi so that in any
i nstance, only one ring optionally exists between Ra
and Rb, Rb and Rc, or Rc and Rd; and enantioners,

di astereoners, tautonmers, solvates, and
pharmaceutically acceptable salts thereof. Anot her
aspect of the present invention is directed to a
conpound of Formula la wherein: A is phenyl or

T s o - .o




Anot her aspect of the present invention is directed to
conpounds of Fornmula (I) in Table 1 wherein A-i, Li,
w@2006/102021 and Q are as defined in the presentPCT/US2006/009683
invention. Table 1 Cpd # AL L1 D WL2 Q
-CH2- (4-fluoro- 1 phenyl -CH2- phenyl) N -NH(CH2) 2-
- NHC( =NH) NH2 - CH2- (4- met hoxy- 2 phenyl -CH2- phenyl) N
-NH( CH2) 2- - NHC(=NH) NH2 -CH - (4- nmethyl carboxy- 3
phenyl -CH - phenyl) N -NH(CH2) 2- - NHC(=NH) NH2
otk ddgdIgr, s%@@tﬂ%h)netl&o'c
2_ ni@ﬁ?%y suﬁtlﬁ%@ﬁﬁ it (Qﬁy? SR bt enyl )
N - I\H(Clgalﬂi)’lzm subsieptedpyolgaliyl; CH2- ( 4- met hoxy 6
furan 2 ylacs £ iRl bt oA Rl - NHC(=NH) N2 Cp
# W-CH2- (% tri ororrethyl - henyl) N
- NH( CHa) 2each Rie( inpgendanty, aml@rf(llsbdxhesﬁmoyplpsﬁ ehlwterowlaﬂcyl

p%_lzwc)l ok\'wh{&;{'%ﬁk]‘%kl% S&Ha&l;dgéd_ N&Wh&ed lﬁ% tb4-sibdiitRRR8A¥ ted
CH2fr(mh thegrhaxgongistinggrrdalkyl, h@PﬁBﬂ lpﬁi@;ﬂwl Yallgxy, Aoy prydaitro;

-ON N .
N Cr) 2t R RN o mprg S B e ot which
- CH2map he supktituted oNe{s@bgtiuzed; - NHC( =NH) NH2 - CH2- ( 4-

INHO{ o RS e 1 ff5F g AR el IR 2
N0 - Nhit&iolepjcBralicliBeretd-fhoddld , a@Hzra(lm hetercfclyelmls @miet hyl -
15 H
2, SHERHL Ry UGS Dy DR FardBEREMAN o,
NH( BHRY R hamu@q “alidl) Ny 2ho; GHD; 1;4 @(eom&;oRh%NR R, NRaR

> 3, FaoiRora O DT, D LR SpesccpReitd T

phenyS(%OMN—RRH(,CHa)Z - NHC(=NH) NH 2 - CH2- ( 4-

tr| fluor ometg 19 phenyl -CH2- phenyl) N -NH(CHa) 2-
RHC(=NH) R 28pd # A L1 W Q 3- net hoxy-

CH2 (4- nﬁtshpxwrz,mhdphenyl - CH2- phenyl) N -NH(CH2) 2-

- NHC( =NH) N t hoxy- -CH2- (4-nmet hoxy- 21 phenyl

- CH2- pheﬁ%%ﬁ 2- -NHC(= NH) NH2 - CH2- ( 4-

am nocar bprayided at @Réﬁyheth}ﬂ;l-;ﬂs 0 pdnel /R li§ uriNubshikkt e Ry, then

amHCg‘ Mﬁjdwlm%y@qu ém}/ INE%%OK‘}%A]\{&@@EEQRQ g2

26:H2 i phBeX Yor 2 34-dihilbplehyl: Theseybmpéiids areldestyibgd il detail in

_25 p%ﬁiﬁﬁ W%I%t)aggl&qgm R%%%F@%Z% %%%t o

Yytidibfencd-H2- (4- met hoxy- 26 phenyl H(CH3) ) -

henyl) N - NH(CH2 NH2 chI
'OCsz(Z cms%@pec HBHon RSt T ORI Ly 3 e
- ONHEmE) NH2 3, 4-di chl oro - CH2- (4- met hoxy- 28 phenyl

-CH2- phenyl) N -NH(CH2 2- - NHC(=N-CN) NH2
N - NH(CH2) - - NHC(=NH) NHZ - <(4- met hoxy- 30
4- chl or o- phenyl -CH2- pheny -NH(CH2) -

) net h'qu- enyI
-CH2- phenyl) N - NH( G22Iy - NHS 3, chl or o-
- CH2- (4- et hoxy- 32 ¢ CH2 phenyl}) - NH( CH2) 4-
- CH2- phenyl) N -NA(CHz)2- -NHC(=NH)NH 2 3, 4-di chl or o-
-CH2- (4-n-propyl - 34 phenyl -CH2- phenyl) N -NH(CH2) 2-
phenyl -CH2- phenyl) N -NH(CH2)2- -NHC(=NH) NH 2
-CH2- (4- 3,4-dichloro- cyclopentyl oxy- 36 phenyl -CH2-

F34- di chI oro- -CH2-(4-ethoxy- 29 phenyl -CH2- phenyl)
- NHC( =NH) NH2 4- net hoxy-__ -

- NHC( =NH) NH2- ( a6t hoxy- 33 4-fl uoro phenyl
-NHC(=NH)NH 2 3, 4-dichloro- -CH2-(4-/-propyl- 35
phenyl) N - NH(CHa) 2- - NHC( :NH)&\IH 2



3, 4-di chl oro- CH2-(4-nmethylthio- 37 phenyl -CH2-
phenyl) N -NH(CH2 2- -NHC(=NH)NH 2 3, 4-di chl or o-
wo aigA¢eet hyl - 38 phenyl -CH2- phenyl) N - NH(EBER2YUS2006/009683
- NHC(=NH) NH 2 - CH2- (4- et hoxy- 39 3-chl or o- phenyl
-CH2- phenyl) N -NH(CH2)2- -NHC(=NH)NH 2 - CH2- (4-
3,4-dichloro- trifluoronethoxy- 40 phenyl -CH2-
phenyl) N -NH(CHs)2- -NHC(=NH)NH 2 - CH2- (4-
3, 4-di chl oro- difluoronmethoxy- 41 phenyl -CH2- phenyl)
N - NH( CHZ frcertaittdfeboiiies! o2 thd irfrelich th@&alcimimetic compound can
- CH2- (4- nmet hoxy- cis-racemc-1  2- 42 phenyl -CHz-
phen)}"F)’the‘& EPSRER Y SRﬁc-Eflm H 2 3, 4-dichl oro-
- CH2- (4- et hoxy- trans (1S, 2S)- 43 phenyl -CH2-
phenyl ) N cycl ohexyl - -NHC(=NH)NH 2 3, 4-di chl or o-
- CH2- (4- et hoxy- 44 pher,%TFY CH2- phenyl) N -NH(CH2) 2-
- NHC(=NH) NH 2 4- net hyl thj o - CHz- (4- net hoxy- 45 phenyl
-CH2- phenyl) N -NH(CH2 22 -NHC(S\H) NH 2Cpd # Al W Q
- CH2- (4- et hoxy- 46 4-et en - Gkl2- phenyl) N
- NH( CHg) 2- - NHC(=NH) NH 2 - di
CH2 ( 4- met hoxy- trans(15 2RR* Y whenyl - CH2-
enyl) N cycl ohexyl- -NHC(=NH)NH 2 3, 4-di chl oro-
- (4-met hoxy- - NH(3, 5-di hydro- 48 phenyl -CH2-
phenyl ) N -NH(CH2)2- inidazol -1 on-2-yl) 3, 4-dichl oro-

. ) phenyl - CH2-
phenyflélp%%lﬁi%iiw &%ﬁ t’aﬁagiézlgl)ﬁ% ]%;te-re -(4-
3, 4- di chl oro-represehtylaclantiioondingdObquieny| - CH2-
am no- pheﬁyl) oN - NH(CHa) 2- - NHC(=NH) NH 2 - CH2- (4-
3, 4-di chl oro- " am nocar bonyl - 51 phenyl -CH2- phenyl) N
-NH( CH2) 2R? isNHGREyH) 1N 4 BalBalgyldi chl or o- - CH2- ( 3- et hoxy-

52 phenyl s H‘gHZ 2- -NHC(=NH) NH 2
3, 4- di chl & oclﬁ-cc’:lﬂlg‘elf%k@toﬁgk@al phenyl -CH2- phenyl)
N - NH(CmRéius@aiWHreﬁmﬂkyls 4-di chl or o-

- CH2- he
O o) R PR est e R Rp b ey AR logen
phenyDCT@ﬂﬂ’l -NRWrNRQCW)R&I indi n-1-yi 3- NHC(=NH) NH 2

- CH2- (4- 56 4- chl henyl
Bro- (ph Py ‘&t‘ﬁg@éﬂjﬁs-f\n—}ﬁd—wm NH 2 -Crps (3.

3 4- d| chl emhen —el+ﬁsl AIgoublEtioh®fiyn Y5 =0R&y EN- GIPZ iRty b)

ﬁ%e‘f Y‘{B """ HW%&‘% pH eﬁgiRQ DR wd e yORR -

-NH(GHM z(nﬁ propyI)de # Al Li WQ 3, 4-dichloro-

(N:tll(zcl(fz1 ) 2} hﬁ) ?llgf(o fkg’y zt%<agg%°p gf‘g 6a“<8% 4%&0@%

20 (T G@:O)?Q; pU@TmNRaﬂ%%f:hmy nggé-((buz( QHZ%O Titro,

I m dazol | -y | cnl oro- - met hoxy-

- NHC(“N%I-%(RPI)I rﬁén9 ?‘”’Cﬁa phenyl) N - NH(CH2) -

é 2 bﬁt yl I) R31s4RddCQIHa%J 1, @%71(4 0L -01|1bl\hlﬁth aRlNl'-NNPRb

pheny cgycl ohexyl)
52 P hrS BB bl ok Shens ey
CHZ - NRPEED) R = SEDINERFR?, of RE AR ) togdiftdeforiit) INkb 6 atom
34d|chloro- - CH2- 4methox - tetrah dr of ur an- 64
p:ﬁenysptula@q?_r uﬁq@g}qy_pé brglge W@p@g . , %ﬁ@tpl)ns and 0, 10r2 atoms
, 4- AR PHOm SGEHAd, %h@i%hhﬁé(b!ﬁd e%@sti‘t’&&&\%& 63 Bhenydtituents

CH2- phenyl) N - NH( CH2) 2- phe7n | et hyl) ‘4- di chl or o-
- CH2 Selactfsﬁb PraRy - wh f(yéﬂ’éh Fnzoéﬂs}ge Bisa e bengg

-NH( CHa) 2- (furan-2-yl rrethyl) 3, 4-di chl oro-

- CH2- (4- met hoxy- - NHC(=NH) NH 67 phenyl -CH2- phenyl) N

-NH( CH2) a- (2-net hoxy-ethyl) 3,4-dichloro

- CH2- (4- net hoxy- 68 phenyl - - phenyl) N -NH(CHa) 3-

-NHC(=NH)NH 2 3, 4-di chl oro 69 phenyl -CH2- -(CHa)6-H N

-NH(CH2) 3- -NHC(=NH) NH 2 3, 4-di chl oro-

- CH2- (4- met hoxy- -NHC(=NH) NH 70 phenyl -CH2- phenyl) N

-NH(CHa) 2- (allyl) 3,4-dichloro- -CH2-(4-nethoxy-

-NHC(=NH) NH 71 phenyl -CH2- phenyl) N -NH(CHa) 2-

(phenyl)Cpd # Li WQ 3, 4-di chl oro- -CH2-(4-nethoxy-

- NHC( =NH) NH( 4- 72 phenyl -CH2- phenyl) N -NH(CH2) 2-




3, 4-di chl oro- -CH2-(4-nmethoxy- -NHC(=NH) NH(4- 76
phenyl -CH2- phenyl) N - NH(CH2) 2-
woreaohgtbwar bonyl - phenyl ) - CH2- (4- met hoxy- 77 f upPEruS2096/009683
- CH2- phenyl) N -NH(CH2) 2- - NHC(=NH) NH2
- CH2- (4- met hoxy- 78 thiophen-2-yl -CH2- phenyl) N
-NH( CH2) 2- - NHC(=NH) NH2 4- net hoxy- R, S-m xture
- CH2- (4- et hoxy- 79 phenyl -CH(CH3)- phenyl) N
- NH( CH2) 2- - NHC( = NH) NH2 4- difl uoronet hoxy
- CH2- (4- et hox phenyl)
- NPifgaumpKbp ad %mna(lmﬁ%%tw&ﬁ@xby 83- Bh‘é‘rﬁt@ms @llége WF& Tor2

CEENFZE% éox%ﬁwﬁbwelﬂ rﬁﬁ’% sdﬁsﬁfu@d 4 1

- NsifisSHRjeRts seldbieq fid) H&ﬂl@l;s m xt ure CH2 (4 met hoxy

o a8 e Excntot o BV g ool

CH2-  pirény lindepbhdehl, Gridd i tM‘é@EfrkM#NH@ thpixhyRr\y
54 met hox ICl—eigéh emTrthé:thoxy ln585 en 01%411 PR
py Bt 1Wn);atp1ra.tq\j|-j( @p@)lgelnbmlamtmquqle ﬁ@@tﬁl@;@gl 2o0r3

Cg%équ) ga% ela% %iﬁﬁ? X’J/éﬁzl%ﬁorect%{% 2 Iagfﬁéla)toﬂ'}é selected from O

4- hhdiSr whabngit phédyll -bephéd oy héteﬂklcyd‘llb-léu@slﬂbﬁ}tuted by0,1,20r3

- NHG( =NH) NH2. - NHG( =NH) NH( 2-. - CH2- (4~ net hoxy-
( PRS- S&leﬁe)'i'%%rs E'ﬁs%%&%@%?ﬂeﬁwhgf%ﬂ@i “Presdliyl: gyano
10~ NEGERB)2- et h- 1 yl) - NHC(=NH) NH( 3- - CH2- (4 met hoxy-
(rmrpholln rop1894fluoro en - CH2-
phenyl ) R\is, NM{ eptly,yat pachGpptarcs, Qem%g&y& shaloalkyl, phenyl or
-N H) NH(4- 90 4-fl uoro-phenyl -CH2- phenyl) N
- ) 2- cyano- phenyl ) -CH2- (4- net hoxy-
- NHC( = Nﬂdh&*ﬁﬂddpbﬁdeﬁﬂy,%t eéc}f 1|nst@1ﬁ@:- Bhenydlkyl Ghiznylp eyl or a
N - NH( CH2) 2- hendu%j - CH2- (4- met hoxy
(1 semz?éwz@ wppatgratgd 251 6prﬁ@ﬁ9¢red @P@ hetﬁf?@ﬁg}ﬁ)cowammg 1,20r3
15~ N%o%e‘?ec ﬁ)cth hy oy éﬂd)% watad ﬁlof@ﬂa&??ﬂb;fth%eatoms selected from O

uor o- p enyl )
- Nid@{ 'SI\HhNHN-'ﬁe CeialkgyU,- D?Enﬂohwyl? aaphthyltand hpleeeytle are

ooy Blbnd. ) 2 35 el R o sl yosem
N*d(@h@bakyl Nb@(,(;calggl Nlgno &nifré; REtOEX)R° 2OR’, -NR*R?, -NR*R,
R SR o s BREI e N G2 i 0

a- 3 CH2- phenyl) N - NH( CH2) 2- - NHC( =NH) NH2
20 Cl-ée@‘“ﬂﬁteﬁdxy 98 3-cyano-phenyl -CH2- phenyl) N
- NH( CH224is F OHC( =NH) NH2  4- net hoxy - CH2- (4- met hoxy- 99

R g s

CarBeRyati ﬁh@Mdow@ti? HEER Yhdo t%ﬂﬂh@éﬁﬂt%r fi
H?:? N 4- car bo;)V - CH2- {é}r?ret hox 1r§1erence

en
 OHp- pﬂeﬁyf: yspret, NIGIQIGJHEH@IC oNEppaHp K- -Eél Qiﬂ@roemrwﬂdnmpyl)

25 ﬁ# &ga?@lhgi}éﬁmx&ﬁéz%&fm&@n}?@%ﬁﬁ% ol%gother aspect, a

Nl-d@((:ﬁhlﬂ)é‘tld(c@mpbﬁﬁd %- N4 (Gohe:iliphenyi4'-(tElReroptetigg)- ), 1 Nbiphenyl-3-

b h | - (4- t h - -N =NH) NH
L O] BRSROT AT CORRHSREIN N G 2
(pyridi %£01ﬂ1%ef1%&n@EMMn thé\}'ﬁl@&xoﬁ‘l@mlé' idd¥Ation include the

4-f 1 uor o- phen
( pwalcdnnn@wwonelonydls) descmzsd(abovmtah mi} -as ihﬂ&mammmr

4-1 | uoro
0o RERPCIP BT oy YA e R ug S el i of any
107of4heffohf@romgohenyl - CH2- phenyl) N - NH(CH2) 2-
(2, 4-di fl uoro-phenyl) -CH2-(4-nmethoxy- -NHC(=NH) NH( n-
108 4-fl uoro-phenyl -CH2- phenyl) N -NH(CH2 2-
decanyl) 4-t-butoxy- -CH2-(4-nethoxy- 109 phenyl - CH2-
phenyl) N - NH(CH2) 2- - NHC( =NH)/NH24- hydr oxy-
- CH2- (4- et hoxy- 110 phenyl -CH2- phenyl) N - NH( CH2) 2-
- NHC( =NH) NH2 2- chl or o- - CH2- (4- et hoxy- 111
t hi azol -4-yl -CH2- phenyl) N -NH(CH2) 2- - NHC(=NH) NH2



116 4-fl uoro-phenyl -CH2- phenyl) N -NH(CH2) 2-
pi peridin-1-yl -CH2-(4-nmethoxy- -NHC(=NH) N(Me) 117
wa2dobaaoer phenyl - CH2- phenyl) N - NH( CH2) 2- phRelyUS2006/009683
- CH2- (4- met hoxy- - NHC(=NH) NH( 2-fl uoro- 118
4-f| uoro- phenyl -CH2- phenyl) N -NH(CH2)2- phenyl)
- CH2- (4- net hoxy- - NHC(=NH) NH(4-fl uoro- 119
4-fl uoro- phenyl -CH2- phenyl) N -NH(CH2)2- phenyl)
- CH2- (4- et hoxy- - NHC( =NH) NH( 4- 120 4-fl uor o- phenyl
- CH2- phefy t in the
- CH2- (4- met oxy tlc%%@dgﬂ%ermg ugﬁllgrg%géﬁydﬂyé{moﬁlhcﬁgf 1)lseﬁl
- NH( foriR Jof pharipictisaHy mbqeptabla saltsderi@ddopingrgapig or grggnic acids.

4Nﬁ&€*ﬁtﬁ£§ﬁ% %%gnotﬁ f&ﬂltc) f{}sfomyﬁglz%gtate ad1pate alglnaf)e

N - NH@@bIZa)sﬁaﬂater@(zuauH)anes@lfmmbmfmbwralezaamphorate

“Gro RISl E aigBENG Lyl kPl MR TRAS,

- NH( @hﬁleﬁ&lfoalmbi@ttdﬂh&mmme@@e(ophmhatg)@mlsuF@\@(}wmapm

2 SRRl R o

tri fbthmesxﬂﬁmhw;dyetatmaldaté imaodadate mesthansul {OeRte, nidnsingte,)2-N

o CER IRV o5 A ot RO b e AproB Rface

hyd r pixkate) pivalte) pro@idnde, cshﬂhogl’at& plveinyte, sulliHe-tari@e2thisiopangie,

E‘%ﬁ'_%ﬁn%syylfe d 17\{»3%: N 13\%h4 el o{.ﬁ(ﬁﬁg ?}p:ylllven%mclude

CHZ a{ deidie ﬁhﬁﬁ(}h sutiBds aéleafrlbdxp gmuphhﬁrydultam-@hanpmwaﬂy N

1, 4 Cé/cd Oﬁ %ﬁ tfor'\tlg%rl}f’%’ ETPSP 8re \;Fleal'(%ﬂown oXe ﬁl'(llled 113 thﬁl art
Nma@e fd}Lbk%})lb]%{ﬁ@‘lz}kﬁﬁnmﬁh,mynomﬂﬂ@awﬂw 2-

r]{lgts hgﬂ_ﬂ H#Iug %g h enyl ﬂ@&g? 5 E&T@E%%E@ exa%%@wcfépgwally

4- 1| uee lﬂb@aﬂté'” sedinBa afdBaye ¢ ol - Rbd(aH2ci266: 1, 1977. In certain

Z_Cg | (ﬁ)l)e}ggcﬁﬁuﬁxg)ﬁ% tgHZ e@l%@%&%yﬁo%%% ﬂs o?methanesulfomc

gp%/lr laéIHdduﬂbeaxsycli) Cpd # Alh w Q CH2- (4- et gaﬁ/‘ 2136

-fl uoro- phenyl - en - - ,

- NHC( =NH) ﬁmm)é GFWCM e mVi%“PM% F%}B‘Pﬂl:rﬁ%"é’?ﬂ? potive

-2 vo loan B chibdn(HR &hﬂ\@l)c& i e NHC( g Maghthyl)ethyl}-3-[3-

-NH( =NH) NH( 4- trifl uoronet hy

- cH (trifueretngtdphepgi-] ﬁﬁympaoﬁa&% e aphengrelosicp-

phenyletahbsu¥iatd12DiR caldithiR@EOdntirodnd, lsich- aNHfﬁ(ichH) NB( ond

- CH2- (4- et hoxy- nethyl - 139 4-fl uoro-pheny CE|2 q

phenymycqlq:et Np[(nmylﬁqna ¢an e i WW fon@_@mb &s %?rﬁ W powders,

NHCQ:ryNélhmé $Owdert, |aH@fn@xt&lé§Mﬂeof G vryRARMY lpbw&érs can be in
NH( CH2) 2- ror phol i n-4-yl 141 4-chl or o- phen%/ - CH2-

2@l—|2f<frmfsam?i‘21n}a pqumwplescwf@pow s pgrygliabits, micromeretics,

aﬁcfr gfg@lg% sho 4-chl or o- phenyl -CH2- phenyl) N
5) - =NH) NH2 4- net hoxy- - CH2- ( 4- hydrm

143 phenyFor aémmstﬁﬁﬁléwhs cqmpomsgf@ygmvewwm
NH ( (g;mbfﬁ@& hax ¥ie Jr%oré a&til/a‘ﬁfsoaﬁﬁﬁﬁﬂéﬂ: 8{'2 @dndibeNblide o

4-meth
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pﬁ'(])neig)gg?&% ce}\}%és%ermatﬂ%}_&w a&é@ sﬁw‘é&d Eaﬁcoﬁl?aég\esmm stearate,

3, 4- diagh¢stmo oxidetshdivpcad baiﬁymsal_t_smf pbwph«mc angysplphuric acids,
phenyl) N -NH(CH2 2- - NHC(=NH) NH2 - CH2- (4-n-butyl oxy-
148 phenyl -CH2- phenyl) N -NH(CH2)2- - NHC(=NH) NH2W
149 4-chl oro- phenyl -CH2- -CH2-phenyl N -NH(CH2) 2-
-NHC(=NH) NH 2 150 4-chl or o- phéhyl - CHe-
-CH2-furan-3-yl N -NH(CH2)2- -NHC(=NH) NH 2

- CH2- (4- met hoxy- -NHC(=NH) 151 4-fl uoro-phenyl -CH2-
phenyl) N -NH(CH2) 2- NHC(=0O) net hyl - CH2-(4- net hoxy-
-NHC(=NH) 152 4-fl uoro-phenyl -CH2- phenyl) N -NH(CH
2)2- NH(allyl) -CH2-(4-nmethoxy- -NHC(=NH) 153

4-f| uoro- phenyl -CH2- phenyl) N -NH(CH2 2
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4- met hoxy - CH2- (4- met hoxy- 159 phenyl -CH2- phenyl) CH
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conpounds of the present invention may al so be present

in the formof pharmaceutically acceptable salts. For

use in nedicine, the salts of the conpounds of this

invention refer to non-toxic "pharmaceutically

acceptable salts" (Ref. International J. Pharm, 1986,

33, i GolyvinyRBirdiidAR) andRB poldvingDalcohol,

O hef g bl i AR S Tobn i itk anaPpo gmﬁ* reoko

howeomsk tablpted glsemmsuhawdtfcrfecob‘feeb@nab@dn@nlswl%lo Mpistmateely, the

accogd, n&soot{tlpk ﬁxv%ﬁ]%ﬁ% d%%ol@éd hR&ide, water, polyethylene

phar maceuti cal 'y accepta e sal ts. ﬁgﬁresenfatlve

or gaglyeologropyhane ghiele cthariol soinril, pepaut dil, potipnecen oil, sesame oil,

| fm RORILE.

pir c Rt s REEPLAE py e O A San LR ROYS

prop a@mmtstraiginw@vvﬁlt kndvecinitls, p@mmﬁlﬁw@l artrdlhe icesyier or diluent

fumarj c ngekd

ret oL Rt Ry BRI il Eporl HEBl Cora FBPEGE

benz disestatefabimic o with alwas, orpérepmeierials well known in the art.

2-naphth nesul f .

cycl ohex :tlgsp aar%glcg:hcgl co%p%g} a§’ac gﬁa‘a&? ?l e SOhd form _

tioi f (iudndiag gﬂamdesapo\dderﬂawummm) orgn @ hgladl [fcmrdle g., solutions,

i nor gani c. bases d

or c g?spfc‘{}? 18R Ie?igfglson%h %‘5‘% %e n %(éet hcag éom%ﬁtfgﬁ%m%%%ea&@ﬁ ok

chol kn@nvelitiehdl @hﬂhamumaal optrhtydne iendhi aa ierBzatioe gﬂidlnnmve' contain

procai ne na

Dot = cu e A Frre eyl SRS o

i ncl eaeBifisist bufferd 4ts. scope prodrugs of the conpounds of

ant | onahoERsespIRLo o G Rat oL il coppie. bl

r ead iplig, W&Mﬁ[ ziridbjreﬁlule@ Ifi sich $d]iﬁ®10§dge formgthe &dive compound
oun% &g lﬂ met ho of treat ment gf t he starch

pr es&H¥ °F A { gih at 1ﬁ%3t PRIRY HUEh a3 3uRgee: dgtopy o '

eNCopasgoshddoinisaaiy vt cotdpritd) @s Malotal pragiicn aditichal

described wth the conpound s ifically disclosed ar
Wi t h SSRGS GURE AR FHEH G 6 BrGHe BTG o= magnestm

dios ClsR@Bet, MHhE ciddio€ bapsley iblets, bl pilg ﬂ&pﬁ@agfa if@ths may also
compound i n VIVO after %$n1n|st atlon t.o

Conv &pPRs D rReAsanfs o Latigst andrpdllscap addiiiong lﬁﬁagfepafe‘{] with
prep@ﬁ@ﬁégﬂmﬁ§SSU|table prodrug derlvatlves ar e
descri bed, for exanp "Desi.gn .of Prod

H. Bundg akiayid ‘E’Is%gé\f?lg}s °r1c§8151dHW joR Fay E’G[\lgg Hlﬂ?alglaceutlcally

ac conglep@ble@miulichs| OMEBAY, ARpERIOAs, 3YTubs 88d elXRE cothihidk inert
center, they ma accordln |y exi st as enanti omers.

ier dilfiepss esd Fpibe At sTeasayatey SechqemPapitipnsfRay also

they oRYriRddidha8 @héhYas Qekiiiy, AvcefthAg! MIVEARE bid pdrfuniiSy dgents.
be understood that all such isomers and m xtures

t her eof afbe brEpeHsisaleifopiterfitouptRe thelsimpreceniy-active

pr eS%G#Fth\d%HEHeQB gét'ﬁdn@ &/sBRER heRMH B RS folabout 1 mg to about
CrySt I ne forns Or he Corrpounds may exi st as

pol yrd6P pits foampmpde &emnberté mgtoshed 349 gigher frove phaybdl mg to
t%e Q‘d %6 Iﬂfrb\f%tc'afeﬁnndeﬂc @(qﬁiﬁc;uh@ er sﬁﬁ]@& ﬁfsohﬁeaspects the

formsolvates with water
hydréh@@%M@ﬁ

¥ effertivie emepam PEciBasplpetHGl or g ‘éalrelﬁﬂnetlc

sol vates are intended to be enconpassed within the
scope of this invention. Were the processes for the
preparati on of the conpounds accordlng to the
invention give rise to ni xt ur d%of stereoi somers, these
i somers may be separated by conventi onal technlques
such as preparative chromatography. The conpounds may
be prepared in racemic form or individual enantioners
may be prepared either by enantiospecific synthesis or
by resol ution. The conpounds may, for exanple, be
resolved |nto the|r conponent enantloners by standard
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subcut aneously. In this case, the conpositions wll

conprise a suitable carrier or diluent. For parenteral
wW@eiwbn0W6r at i on, the conpositions are best useRPCT/NS100€009683

formof a sterile aqueous solution which may contain

ot her substances, for exanple enough salts or

nonosaccharides to make the solution isotonic with

bl ood. For buccal or sublingual adm nistration the

conpositions may be administered in the form of

tabl &fSo@d 1]\1%%91 551&6}1 &hve @ﬁbs@@ﬂ&ﬁra%ﬁt 3t abdht &5 mg, about

conventi onal mann ({ {%) further exanp
pharzeangubwépm@osae@ MEFRPY GO 8RIW 75 e, @l@m%qrﬁ&ﬁaout
one Wt 3 1EmE, AERLUO g, about 300
desc%'bt')‘g% ﬁél?fés%lﬁg’s E@%gg%’?% |tngr edi ent can gbae o

pr epag.ed abopt Bélt ingat el y mi xi ng t he conpound or

€0 ”p"“”dswwlle i Q};QQQJ Eﬁﬁﬁq(y%drﬁlﬁistei: QEz{lélﬁﬁlnafb%fn%bﬁ‘rgi th@
conventi ona W euti ca oundi nlg t echni ques.

The sbject @onen@y corapoand a@mmétev@lrwtltnynml yibg PFAs e éb@h%ff‘lﬁ@
Upon regle ell’slla.ilﬁig‘ﬂlr ?Cl(ﬂlg l%m iHOH' q‘BlESaIi BHZG‘H‘IQ&UH@&] C(S}fl smon
par entera oral pfeparations suc

sus pefiilsd mmmtme Imax lcomprmed tbmmumcaﬂs effestiive arbount ebat ﬂqaéfr%le
and addi t | | cehol s,

fl av%a?“%”e 1] CO “ngr efﬁ?ﬁfg{tﬁvs gés\égé)&ﬁ%un]?llﬁzaz ?eg ? Oglg | oring
agen@&mmbttehembmkﬂ for solid oral preparations, such
as powder C sul es .a A ' .

an d a d dl tzgiltésg(? Gr{%lr,‘luaéle S%Cél&lg ﬁés%éec' am(ﬁllﬁ't IQQIL ﬁ‘r‘l&lﬁl‘i {Ha%I%VIdCS a
gr anthk@apéutigalygdhattive amobnt of ﬂwtcalcutnmde pcsnpound when prov1ded as

di sinte tin andthe
pr epaf'y Fg 'ﬂﬁ?‘qtélfq OS5e Ot Bt amalf ﬁ?sne géjtalg%%éecgvgﬁ%sﬁge
as SHfens obhe bzﬂﬁﬁlﬁrﬁétiocbompalﬁlﬁlcbf?sl@ iggention nmldd¢sa1n@m0het less

maj or site of abs ar ent

Atmi e erual i gr‘fageé %??ﬂl’ap F%fF“’%W F 19 a{ rpQua: for example, a
st er phaem¥etidal aﬁﬁbo@itlbﬁ in whigh &t @miae nmyddsegea,obdddastm tablets,
|ncrease sol.ubi it reservation

suspeREfgrad 31? e lgs) %f: E (ffﬁ)?dlgfné%er% JBJEé‘E{ ar e%un% of the

uti | EgnhiRind@ @k eRstBativaly] 4 mmsldadeqmgnmmmca ppmpgsiticat gich as

additiv Advant usl y, nds of th ent

i nveﬁ?"i"%ﬁs Ky dpand 3@?#?1 %‘t%‘?@b"‘?ﬁﬁg‘“&mse Pt °§‘£‘Pﬁ °a§°ar Bimgtic
96 th&n dﬁdﬁh@ks a@ﬂh&@tex@@ﬁﬁ&ﬁmﬁﬁb&nh@a ﬁdﬁbﬂﬂbﬁthebcﬁﬁbdsmon

di vi ded doses of hree or four,

Furt her no‘?‘léem%tﬁfﬁlﬁo%lﬂtﬁ’?n'f‘cﬁ}mﬁa %Onﬁpélg%fnneﬁ%%f %ﬁnoé%'ﬁnit
be adidapdssiuRh adlinitibldts) chaRS add theTike, wiededudpd eddntisisteodn
suitabl e i ntranasal vehicl es, or %’Io‘% tra der mst(limsfl E
pat cBBectiepnow gl pRCHIRES OpPPYS M PedEnisprpd indgss han

adm g str&kieahsunt B8 ohO6MeE paridds anssle (en@l a diebarday y
system the dosage adm nistration WI% of course, mtﬁe

@ont PHBIEaton Ak FHeEe-fayAdmRisREAR): 105 PHRGRD RSt

dosagf.d§hsRor A ihdiGitad? @&H_] &b idkefiiRGh indevidwdsibiect 0
use of the instant conpounds, or a pharnmaceuti

conpogieriiabpide pctnto RegRY PeEYe éosmgsreada%sﬁa@t o1 &l of one

about,, Qlogqyl:h%e}e@eﬁt&@ H&mﬁﬂs%@&l tﬂgn ildividAl §ubfedt, and/ d‘n’f tBéTike.
about 0.1 ng to about 500 ng nor e art|cul ar |

f rom abo uifheleffﬁstl‘t'%doammnomf ﬁlﬁ Rbpmgere @W@P%%‘Hidosed
r (ﬂgﬁémfrgﬁ e@ ﬁoﬁﬁva%&ﬂgemé ?ooabbﬁ)%b ‘ﬁmm FQhit @65@&6 form, for

n1n|strat phar maceuti cal conposition |
pr ef examply alpmtn? me@bquhli ne ab@lrtn’opémg, eyt &9 @gc%h?t“a‘?orﬂ‘ﬁ@bo“t
0.01, 0.05 0.2, 0.5, 1.0, 2.5, 5.0, 10.0, 15.0,
25.0, 50.0, 100, 150, 200, 250 and 500 m | ligrams of
the active ingredient for the synptomatic adjustnent
of the dosage to the subject {6 be treated. It is al so
apparent to one skilled in the art that the
therapeutically effective dose for active conmpounds of
the invention or a pharnmaceutical conposition thereof
will vary according to the desired effect. Therefore,
opti mal dosages to beadm nistered nay be readily
detern1ned and mnll vary mnth the partlcular conpound
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Abbreviations used in the instant specification,
particularly the Schenes and Exanples, are as foll ows:

w@emetiea06t but oxycar bonyl BuLi n-butyl |ithi um Opdr/og2006/009683

Cnpd = conpound d day/ days DCM di chl or onet hane DI AD
di i sopropyl azodi carboxyl ate DI PEA or DI EA
di i soDr oDvl et hvl am neDVEM Dul becco' s Modifi ed Eagl e
Medi um DMF L/, L/ -di net hyl f or mam de DMSO
di met hyl sul f oxi de EDCI
1- (34

( o%lggaﬁag%}l 9@@1%%9&9 ﬁ’%d }ng,?’a‘b%ﬁthDSb‘ﬁ% bl | 18‘0 &ig about 210 mg,

hydr oc c et acetate CH et hanol

hour dtvuti249 mmbpmgémgmrrab@mém mgyffom a unit dosage form

L/, LTV BRdRXAL LASROASROM 61 1

LDA ['ithi Iatsr{) s&’%&%}tgiﬁé%%ﬁw ; O%IQ\}I; acetonit rSI e prein

Me OrHcamgirisan diiel alvﬁlnlcallmffﬂqv‘ﬁ@m as:@&ummeﬁe £omapgugé for the

Pqu':r) atment or preyention of vas ular calcification. é?or exa le, i certaln

benzotriazol e 1. P 8T rs-pyrro osp oni um

hexaéhbwlinghs ﬂwlmtcenmetlmommnd Bu&hpe cintaalcet HEvan be present

tetrah drofuran.TFA tr Cﬁ;}!}f_ 0
aﬁxe urnt ranegnl%gd OI{I/ gﬁ)c{:ulé llj‘% c}g n %tt '7§%tasﬁhlgas %‘u‘c 5% to

| nv eaﬁduom% aFanbdno&ytﬁ"/h esabpetBOi"/n oaﬁcmrabandé%\m trlhollt A&, by

gener al

S het SCr | el ow and are
il u%’ﬂ%&’é@ lY%tOt eetrqé‘lc %et Oq ecomggﬁq 1(glvvs The starting
mat eri al sTl&nﬂmpeﬂg@mtoﬁt}msmdnﬁmn mdqecostahecrmwr oedt acfivd | ow

are und ood e.either. c nnerC|a I r
pr epHEEEB {7 ‘ﬁﬁtbo 30 (e S m%lglef SeP Ouf% ?(h‘%da tloﬁ‘ﬁ a@tw%
Si nc ingtddentieemothercaldiminhdtia sbmpdiundmruheay bmrabﬁm

shoul d ot be. co ru th .
o homreE B iSRG et Aftcioh B ERed e bl oy
ill usdtirvalingsedlidﬁes ifieid folr esantiild) @Barﬁm@ﬁncbuhaipemmgs soth 4she

plrﬂ“e_é%{t]%)xiin Yor )a]na gfgs\/\ﬂeerr e#i@fhéﬁé%g}%@ gero?s sychyas calcitriol,
- X2- él@ld@l):ﬁk)lﬂr doxdrdalcHeivg MaxAcaloXbl &fd paricdldtoNHantibictios paatiacum

of for be neth te hyl atin .
agentcar ﬁé‘d :‘T{g‘%ﬂﬂwg B %@%@ﬁﬂ?ﬂ;@ﬁ a@ﬁf‘x%ﬁ?nsévﬁ% R"%s
met haﬂra{nn{aebrg haeatsqsterefianand o ktefdidaly IndibAdrs ofpeififiaitimatory

R N L

i§0C mﬁmseerécrhstaf&en@maﬁ@n @R tfraR¥EEgents edr BeAbimaatbdes
such di i sopr.opyl et hyI amne to rgl ve a Efl azi ne of

£ or EPATIREOMIRHEeRS het g gLl RBt PG PR et gy OTdRe
al Ky kit debhtfcat¥RakAds HiinflocompRitdd, wherein LG

is a leaving group, usjng conventional chems known

to one v ek’sqé‘é a?R’?CttqféoréPlf’athnd]i‘er #0Ys thg GemPOsHNas 0{_@ H}Vgntﬁ’n

hydr g%y b8 b RyithGRERAHD drefds ARY0r RENHH @ AinWnk Bspect, the
conpound A3 with the aid of a_coupling agent such as

136 ADCPmPasiionp pidBe Hyention mayibs AdmipsiHersinters admigistration of
non- 34&RRAY LteroRAh&Hr RENKEIML @S Uk Bnd¥Ber A¥ectOthe @E&B&Qﬂﬁﬁ@ of the
chloride. Alternatively, LG nmay be a hali

t osy linveationgen bpadministeras roncurisatly With vitagup Inssééfrﬁ]é /ey

the %“EI\QQEM t E\P@fu%exaasﬁ&m%ﬁilpggltmﬁé of the @véRtich can be

conmpound of formula Ab. ompound of fornula A5

be f afdmivéstered afiso acﬁn@@trwmﬂﬁ viteeiph stprelsang/er RENW The
gt h d@sa%@fégﬂﬁgﬁqoptfreatlﬁé Ms&s@@on@%ﬁ R\gﬂh'}hggorﬂb?nalt\ﬂbh ﬁféﬁpm)f
i's zero rovi de a  conpound formul a .

ver sdds inyerttion issetecigil fid accerdansa Wz‘@ atviagiety \ﬂf]@ﬁto{s 2101u§mg the
asymmetrical, a nitrogen-protecting group nmay be
necessary to avoi dconpeting reactions. A G substituent
of Formula (1) may be installed by treatnent of the
ternminal amne of a conpound & formula A7 with an
activated am dine of fornmula A8 wherein L& is a

| eavi ng group such as a halide, an al koxi de, an

i m dazol e or pyrazole, an activated al koxi de, or the
like, to give conpound I A of Forrmula (1) wherein mis
zero. Alternatively, when mis equal to one, an
oxyguanldlne substltuent may be |ncorporated by
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gi ve a conmpound of formula C3 which, upon heating,
affords a triazine of fornula C4. The am no group of a
w@eovpaoel of fornula C4 may be appropriately PCT/US2006/009683

substituted using an al kylating agent of formula C5 to
afford a conpound of formula C6. A G substituent may

be introduced into a conmpound of formula C6 using the

nmet hods descri bed herein to provide a conpound (1)C of
Formula (1). Schene CCGuanyl ation with d A8 Schene D

i |l usypepdgeswiibie, @R ard Mbdisal oéditidnSof @fe LROEMAHOES 1@t of 1he

resent |n entio ereln Wi L2 i s other than
P NHCCLE§58( fe.o4 adrgjnist ef(l %@%ﬁrﬂs@wﬂd&ﬁwwdaaﬁd

L2 i$hd§|h-hay@aryaﬁ1d§y A conpound of fornula D1 nay be
condensed with a conpound of fornmula D2 with heati ng,
(wherein LGis C - 4al koxy, choro, or the like) to

f or mret. coARRLAENOSf vl baciBatioA conmpound of fornul a

D3 may then be treated w.th phosphorus oxychl oride

PCI 5, or Msthors Rféeg?ﬁwn&?@éfnqawné}gwaﬁca aac%%sawe&feh known

for my @e B4, Ade@EJRBE né@blls oft@sRne ¥Rlc AR M RAAnde d?x%ct
used in this synthetic sequence, Which is prepared

f r omtshogs piAstssies B R @S TR PhentAT qelcnm RosRertsfdepositions in
phospRRlyYssg@xychl oride. A conpound of formula C5 may

be used to install -P-A 2 via conventional alkylation
pPocedur eS onaaEsppditatlmethodsor mansrng vaylabelaficrbon eqrentise
Via g AeheeREindifodd bR a8 fRIENM Béntid 91%135

br om :Jle Wir@a% : cén‘poun : ? For mul ant%ESg&IFAthgégdé S

NH, @Tertﬂglassxy,tfblowsmwan@lu@@g@@uﬁdulatfacfl@rﬂnﬂr@cm,

Fur t bekag t

oy ol SEALAREP LAOHETAAE SIS S5l o,
For nﬂﬂt@Vf(Spi}lar @Eﬂfﬁé OEE Ak magteticir¢sgrance ineaginghandfemsthetacic

t
aher SRbl g RopGRg SURERaRlob Y TESERY WU §0most,
conpéemeorly upasiterditect DEcifipgtiopaoninesively, whtlmmaﬁrﬂmmgwpby and
ot he mg; I
affo W? ﬁ%q%%ﬁ ecg) ondi lﬁtgﬁgﬁn&rﬁl gﬁsé onp o%%%%?éég%a?% anaSp l.ﬁc
The monbbifpmapglmdwtbe acyl ated with a conpound of

formul a I e |)E

of For mul 5 Fensty oG RRREA A b2 Be AN sl

36 he neenEeWgeaphiK=TheGiHvitiege ok this INRh¢PSavSlabdity ¢fithé film and the
N'e Dg P(é}f) 60%?/ &J tﬁ@mﬂh&i‘ fh'_@g@‘?%% & g%gairl:ntéqlg:'hsu its 1r89VthI?SIt¥V1ty Kelley M.
i nvedt Novellwh €nelial (Wu]ssu sew, 1983Xi of L2 is a direct

bond and an

conpound %Tzanf’%?rr?ﬁ%CQ E]f%omsco% 8angbc§3 nae e(ﬁg d {é\‘?\ﬁ ‘iagfetgca%(’n n

C onpoarnuhry ﬁrtefnes nAltizoueR ﬂumdmOpjaem deteconddeidtondaice t he

[. f
8? es gﬂ&%f;é%mﬁ% its '&W?\ér n% 8%% dfy anaﬁ Sélﬁlﬁr: gquglrtstrfnﬁf\% g‘a%cker etal. J
con ddms(éaﬂ @arndivl.d 9ut 18a-1a72,flepFhrdsdortyds fvitte asraitaptd ih ®oth

conpo nd A conpound ornul
Co e hnd Gl st 20 STy TY R R P Cs PSP
conv émdv@magesc hesddiion Yo &ilpwow fb mdRraveEdefgalvityNfliidi6scapit

to prepare ou for F6, A nuclegphilic
i s i EB AT BB RPN A G1a e operaioras
conpewehds e nfRbdslf dietvd stutied. COtheBynpaGardt Wadidienclude variability of
el abgr ated to i.nclude a<3- B él tutent usi ng t he

5 gy

met hGHY AR CAHRAHPRPH! abifug, SivpbTiRgAIEoye gructures,
Formula (1).Scheme Gillustrates the general synthesis
of conpounds of the present invention wherein Wis N
and | _2 is -X2-(CH2)o0-4-- Ac ound of fornmula GL
(either comercially avail abl® or prepared by known
nmet hods described in the scientific literature) may be
treated with a base followed by alkylation with a
conpound of formula A4 to afford a conpound of fornula
&. Treatnment of a .conmpound of forrmula & with an
aqueous base such as sodi um hydroxi de gives a conpound
of fornula G3, mhlch ~upon treat ment wi th annDnla or

s o e o o Y 4 r o




A compound of fornula 11 (either commercially
avai | abl e or prepared by known nethods described in
wao b@esaloentific literature) may be al kyl at ed uPCEDS2006/009683
basic conditions with a conpound of formula 12
(wherein Qi is -(CH2)u-X2-(CH2)v -
-(CH2) 2-3-X3-(CH2)2-3 - , or -CH(R x)-(CRyRz)1-5 -) to
provi de a conpound of formula 13. A conpound of
formula 13 may be condensed with an appropriately

substid defink A6 BNIRMEInSHERWRS such a€ PdrRbRAG BAPAIMNE annuli. With
i soc¥lanat e in the presence of excess tertiar

such1BoRopE GBRBISFRtiony PART TS B¢ PgFRle, and ﬁh%é?qqgleatﬁnon is

f or nyb@oddnony sbospaund of fornula 14 may be al kyl ated
with a conmpound of fornula A4 to provide a conpound, of

formul a 1 yehamothsr aprgetvaesylay éetsﬂlaﬁyﬁra%@teg@éémpwgnw@l

et hegds, ﬂ&ﬁt@ﬁlbgﬁssthI Beéa@se%l@iﬁh{jﬁteﬁuéi&rfﬁ’@#% tRfm,
formul a hene | lustrates the general

synt h@@p@e megiploUEds lwh ey pensiizmin dofppling yaseplar

wher @él@iﬁ!:a?tlohs Wi SOV @’B%ﬂ}?eaé 1o BRI bWél %aﬂﬂb@{:@ﬁ? J
Am no Deprotection A conmpound of Formul a

t r eatlBeroggopy tozdetpet ¢pyenats qﬁ@ry&‘g@pﬁcag% ffs Hmitations are slow scan
trimgrLiy +e§1!11 i mqh&{yﬁ %Hglﬁ’sn @ol‘hﬁ’ie Q{/éfggntl@ @regm%ml%élts@eﬁwn

of fornu Mt Sunobu type ¢oup

dondind ipakslifyite quant fpmeyaefelagpe. gV @d‘wr n §"azgfétmn 94: 1175~

actlyg%g@g, g@gent), an al cohol of fornula J2 may be

coupled’with the secondary ami ne of a conpound of

f or mul a Jinka faghexfasnsetdcalcifieatipn candbeatetebisd by helicalor spiral

St andar, (o] IRVASY!

comp o BASfoghth S Eh BeeRonb ML) ccif b ke ot B tional
car b6ty IQV@rlalpii@ setjonb else pypdedcaldiunndedertian Yhemesh ez al.

P ) A BRSO 0 4P S8
re nowad a sp‘ecﬂﬁhmy @ﬁﬁ2l>(<owkmnat>amaned1 with mogipgrap@;ally sighifisartt he

' f f I
Bccorend ba Rt ol YR Rl P 1
conp iblomdv@f othaypmlinansy Jlatd hSe lshzcmm Hat dvemgttthest e@:elei'md scan

gener.al theS| of, co t ent
it inarany i AR R ek R PSS M piy e
Chl. Sehtromokon) aad Efpﬂh@ﬂhﬁxfauﬁmnnyl m;t bﬂseﬁmBals]anter ﬂaCmculatzon

unde t sun - ons.

or < Epuwrl BB, L A0 B ARG St Gkt mdfgpy and
with cémleﬁﬂldh@mr irndetdcangedl@fichBoh. oDadH oh¢lixaC T aafeuabppedr to
for | a tion t he al dehyde gro usin .
ot Db Aot BT P T e Ao St ety Slcibation
f or mbbaaudef thuiretigieNrebdlatichoint] @t dideGapdilitiexX yWetleba afl,
may be coupled with an amne of formula J5 (PG is an
&ﬁpr fate amino protecting group) to afford a

c g mpoun d Bf anbteraspert, K3ectrbh Be%% ﬂ)éﬁ@ﬁﬂeg) rrainﬁmpmzv(macmj can be
the ami no protectin royp,. P s the rimar

am n@se&rr}mf %ﬁ%ﬂ?raofwgc"?aﬁ P@ﬁﬁﬁﬁv%ﬁhgﬁaﬁsﬁ G ela%“fiﬁg
tot Bﬁuﬁﬁbhﬁﬂgstdﬁe'ﬁa@ o8 theBHLA Sladdardi-Rly bR 16 Qé'ﬂ@fhw?}dra%
formula (])-K SPEC FI.C EXANPLESSQeC|f|c conp, %

whi ¢ ReEH 8 SHY SR TcaRiNetiges. (Qreingllyedarsddn awfl%or ultrafast

36 e PATE the ASmPEBCT ReofvalstPio dkdin SR 6% stiblartl €ACLARMbecause
sequences; the exanples and the diagrans depicting the

reac m@r%*&% SFARY gealsgpeidsang WSW wring t{agse 07 on,
to aid in the understanding of the invention and
shoul d not be construed to Ilimt in any way the

i nvention set forth in the clﬁ%ns whi ch foll ow
thereafter. The instant conpotihds nay al so be used as
i nternedi ates in subsequent exanples to produce
addi ti onal conpounds of the present invention. No
attenpt has been nmade to optim ze the yields obtained
in any of the reactions. One skilled in the art woul d
know how to increase such yields through routine
varlatlons |n reaction tlnes ‘tenperatures, solvents

o oy ~ _a - o



purified by normal phase chromat ography using an | SCO
automated systemto give Cpd 1d (0.14 g) as a white
W@ 00602081 6- ( 2- Ami no- et hyl ami no) - 3- ( 4- et hyl - bRCZYEI00d/009683

- (4- met hoxy-benzyl)-1 H [1,3,5]triazine-2,4-dione

(Cpd 1le). To 1-(4-nethoxy-benzyl)-6-nethylsul fanyl-1 -
[1,3,5]triazine-2,4-dione (0.14 g, 0.33 mmol) in

t ol uene was added excess ethyl enediamne (0.10 g, 1.76
mrol ). The reaction m xture was heated at 110 C for 18

h. T Js@?&t{defé@tngg 861’61'151%1 c\ﬁ@ﬁmp eBICGUnfaPes 908Btained in 100 ms

t enperat ure water and extracted with

et hywitae sceaskice tmh@eph@fﬁmm&he%t@ e pdincent axpa) sgape are obtained
or gaf\l G b AEmBsiod TR AU EeH iR e %Eﬁaﬁy h&gﬁ@d d&ﬁdgto% 8ftwo
and concentrate The resul tant Cpd

us edseparateihecathehalding sqquericess e@tmga@rqdrwrth @qtmpaé@%réphw ggnal

y;/ { &}b% c‘éﬂﬂieElhla Yﬂtelpeﬁ% t)ne t]:nc{ (§lf' &%{oﬁpﬂmﬁ)@@%m c%nt@aGQbﬁ) to

t et r minnize feleffectsif cariliag imetion. y Therrppid jmegelrpquisitepatinelviraally

I( ﬁpaglée}?}late 1910 rg(r%faytr Q)at%ﬁ to%d%ecgggac]to& The uﬁo&ﬁlfﬁa ch;r))nary

ex c estiics s© pasdpydmtrﬁwd@y(EB@B@ecguse thedgwenfeT Jengitgof periarterial

1H | 1 f

(0. DEEPE8LEs BanALARNAT) o0 i MOLAGHR- Pt dits, WRE himural,

fior dERCﬂll’naﬂ evideatbecausp ef it higheCT Aemsity radatiyelte blood. Additionally,
i tated h

ot BRGS0 M PR A RERE A & b Bl By An o

( 98°/ar|'biifa6y @ynﬂrﬂyﬁipmﬂm@ﬂeeih aevgsad basddNFhe( }BNB@tt@tfuel)tord

1.01- (3 J = 7.5Hz 2 -2.4 =

7 arpeacs o OT faniosmaatied Y laurfd s dnd e Bor e

4. 93ddpdkits. Hgatstone? alb 48 (it ardiol. 15:828-882} 1PP(., A screening study

fhe. B stant suoBp e g4 nibipd o0 s pipitsPuninE

r eag et @corfils af dcadngivhe MHlahsn dewh OT rscaﬁmerahneomnremtmm
known to those k||| nthe art, th ol | owi .
conp R 8¥VERIHE° rﬁP‘éaggﬂJtscf“ﬁ\?I@r?ﬁﬁ 8% %Eigfeﬁ? eegaat Vglg fewer sites.
conpoundsin¥e adpct, ihikavagélar (8ras@hd (BRJS)&Bn bé.ﬁ@d fol‘]i&tectlng

112, 123, 124, 131., 136, 1 14
N-{ 2stsuleu°a§t%tlel tl*}afm%aw?tw&d CIPSky W%ﬁ%(fA et &L di o

%0- 1 Chchlafion &3: DalTyZH10; 1992 By using transducers with rotating reflectors

[1%) ﬁ@%@é%&é@l}n ﬁpﬁéﬁlca etg 1t-ﬁt_t§¥ g\%lego 3}9:5191 crnoss-gecc:gonal images of
((4- Eteteefoea@:@ayﬂlas@%ﬂ@aa@aa@aﬂmteh@ardaammd@grm@pmwae| d

nmet hyl ester S- et hy| i sot hj um S

( 10 ntfmglaﬂsend Oﬁtﬁﬂ ?Ut\k%FsluH’F’é g%tlhe ey h“tz?ﬁ %?ét and
THF ﬁﬁk@e Eﬁ@ad?@r?éflé«ércﬂ’ thiastetidl Salledalvifitdtioa 15N;eBiﬁQ‘!t ](yplr%chom

m mmol ). The sol ution vvalsagrt hen cooled to

and arep m@rs Bw@wzrga fipigtie porcaleiticd glagues gre sgen & Fﬁ Omeas

added;ifdhRRMBK iR HondOe B Vrerth Caf Bkt PRIWAS0SS11, 189 . The
overni ght and gradually warnmed to roomtenperatur

The Hisgdvapeavhda uterd Y Wekst Qapard 1o by imaginsmadnliden are it it
C  andinexiveand &drettd Perfirebd S0 I%ohﬁﬂ&tonmﬂl RO WREbnary

organi c phases were dried over Na2SO4, filtered and
concergiegeryy, anddeyisyaliens oaly ajppited pegionpfh thecaeonpy 4ige-

S| f ebdiRe {t $8¥8how
B o e e el oo
(4.1 ag))aroa@elgtlm\/pl@erpmepatlegs with norma findings on coronary
5- (Met hyl t hi 0) -3, 7-di oxo- 1- (4-fl uorobenzyl) - 2- oxa- 4, 6,
8-triazanon-4- en-9-oic acid nethyl ester (Cpd 2b). A
sol uti on of Conpound 2a (4.1m? 17.0 mmol ) in
di chl or omet hane was treated wth triethylamne (3.08
m., 22.1 mml) and the m xture was cooled to -10 C
Met hyl chloroformate (2.62 nL, 34.0 nmol) was added
dropwi se via an addition funnel over 15 mn and the
reaction was allowed tostir for 4 h while gradually
warmng to roomtenperature. The sol ution was then
mashed mnth saturated aqueous NH4O and extracted Wi th

o oy — R S




tetrahydro-[1, 3,5]triazin-2-ylam no] - et hyl }-guani di ne
(Cpd 17). A crude m xture of Cpd 2e (390 ng, 0.98
wormb)loaves di ssol ved in acetonitrile (10 m _) eCMUSZE6/009683

treated with pyrazol e- 1- car boxam di ne hydrochl ori de

(143 ng, 0.98 mmol) and diisopropyiethylam ne (0. 340

m _, 1.95 mmol ). The reaction was allowed to proceed
overni ght at roomtenperature. |nspection of the

reaction m xture showed that a white precipitate had

for rg?tgn(?%ql@n; ;ﬁﬁ h@f g%f'ﬂl:lw ol ﬁox‘ﬁ/ﬁcﬁoéﬁ@a{l |cﬁ‘§i£§g1sﬁ&dof‘§feh&% 1B¥ons
vacuum e solid collected afforded 307
ngy dfefoBplallogn aguavlam and s¢lentige pf athpreqiamy flevices 4 Puzgu engl J
4 3.73 3 4.89
é’%&f% g"%ii&) 27: giﬁggﬁg lgggg Ay 91 (d, (2|Si| J i 8. 66

. 1M ano?hen_ asp(:Qt vagdylar @almﬁgatgm Chix ))6 m?zasgtpd by magueticd,

é? rgs?n%,g o Bodify ity i o i oty ol |y Bact Hony 27
of Exhrﬁmlamlﬁs aolewthelimped djrciuse mlﬂe@geffmagonssioamt i ng
mat & b gan%a ¥ %te? relsIgln%lq}l‘Jm?ﬁ? 'EE?%&%%%&% @Mné@ar%%ﬁ?ﬁugt of soft

ski 178t ["owm ng conpounds
pr esimte, mnmanmnmutmenén@Wﬂ@apdhmn@mnpbuhd§m$ﬁﬂgAﬂ@; 4,

5 %tezfé?gl dffgfall ﬂgantl.]tz'\gs of%glclﬁgﬁﬁonég gifﬂ'cg\;c, &%&hé‘rg are%g gep%rts or
3)6 axpectaiFpled Byr MRIlin d&iBgtioh of corbiZyry 576,1‘y éﬁqiﬁt@pn.éw,exﬁ%qt al.,
87, S129 130, 142, 144, 147, 148, 149, and 150. Cpd

51:

4- [ 3- ('3, 4n haolier aspalieniayllrcBlc{fRatiimamnn te meauied| byriiansthoraic

4- dIOX .

i oy s PO WP R Sy il

( DNS@d 8,6161)3 valvar calc?oﬁc&ﬁoﬁ Mowé¥d, vishaBoitibs of Befporofart Btd®s

t %beey doclgneptqngqllly eph% % ocgasmﬂ;'}vecagedg H}‘(ﬁthm}_%:ﬂ' ava\leE?le

3.7 diZemal Eé@%ﬂﬁi-\ﬁnaows Transesophageal echocardiography is a w1de1y

I- - nme hox - benzyl)-2! . I OXO0-
SRR BeBgaloRy AR Shen SR e e etk
( Cpdg &ilorAv. IﬂrJEin}dz)bV 4@yzazmodj 19942 Féméndees e &CifBhaioBay:.
L/ - benzyl urea (500 ng, 3.33 mml) was dissolved in
ethdﬁ@?zé &993 and the mxture was treated with

% et hyl rlﬁlaﬂﬂﬁér@s;{eﬁt"rgasﬂiﬂar cﬁlcﬁioﬁiﬂli Jan ®8 dssbiacdtx ive ot Gl
1.29 m , 3. e reactjon.was then, run

b ot b, Shie 106 FORS o MR o o e e
SOl Ufii il @Sm! SHEE By bdibohafewd pRddghdidiRng &g 1o ltlﬁu‘\Wectwe
triturated with ethanagl. The desired,_conpound

col | Rasitiens mhe elesiiorhamiral sefies Srheargepilim feiP&O% 1 p?fi Behemgel
as am‘@ﬁbﬁ@axﬂ@ﬂ%ﬁvaﬁbﬁ' e ﬁ@ﬂ@@ed &b@)strofl AisibR o(cﬁltrazhﬁlet
4.87 g(ht 11.41 (s, %

83 Chii &@ﬁﬁ@ﬁﬁmﬂéﬁa@& fpmesafalsssls)carbwée fga)he%e ns gre g
ol %le}ﬁds&%lte\ﬂ%tﬂ QLRI RBE e Atsho i He @b RrddRs S

m mol ) and the reaction m xture was

caut dm@w&tmg stigsed tigiue palgigmnglerqsgionpl m |, 5.7 nmmol ) .

The sol uthgp WaRoASREREE  hBaffingcARHcABS mdY ke, but not

overni ght. The reaction m xture was then concentr ated
and hméedr tesmmémﬂa@remrs@au@ﬁ/@d dongitgery - (I 8nqther aspefie
5§ U d a@sjes Y}%Svag&lur %ﬁElﬁgatR)}ﬂ iycEdd Lﬂl’f@tﬁdd@ bf ﬁ%ésﬁﬁngﬁn d
pur| y recr [1zation fromethanol to af

Cpd @%er(r@@nm)ld/asnsic fagipis of prsmdarcalcilicgern ﬁuclbﬁa%fsrsemchs’@obut
ng of crude 3b was recovered fromthe
recrystallization and used in subsequent reactions

W t hout further purification. 1H NVR (MeOD, c/4) . d
5.04 (s, 2H), 5.87 (s, 1H), 7”%5 - 7.38 (m 5H).C.

1- (4- Met hoxyl benzyl ) - 6-chl oro- 3- benzyl wuracil (Cpd
3c). A stirred solution of Cpd 3b (60 ng, 0.25 nmol)
in THF was treated with 4-nmethoxyl benzyl al coho
(35nmg, 0.25 mmol), triphenyl phosphine (133 ng, 0.51
nmol ) and dii sopropyl azocarboxylate (51 ng, 0.25
nnDI) The reactlon was allomed to stlr overnlght at

e o o .



found 536.2227. Using the procedures of Exanple 4 and

the appropriate reagents, starting materials and
w@eosfiowat | on net hods known to those skilled iPCT/082006/009683

art, the follow ng conpounds of the present invention

wer e prepared: conpounds 44, 53, 54, 58, 6 1, 62, 63,

64, 65, 66, 67, 70, 7 1, 72, 73, 74, 75, 76, 88, 89,

90, 9 1, 92, 103, 104, 105, 106, 107, 108, 114, 115,

116, 117, 118, 120, 121 , 126, 127, 128, 133, 134,

135, 4 R@hdspRorus

835 gkt id o Y Bk ot pASprorl el and SRt

( 4-predviet pylawmzq/mmanea@aﬁm@w Ilensw@p@roteg halestamob(YDL),

ri
AT IS%h 4 & ;;Fﬁé)gyétég]aﬁb%ste%l@@)}d t?[/%lycendes and cree.ttmane -
(s, MbﬂlpdShf@&ameg Hhese)factoB age ng) known3s tl:(edtrt her g;nethogs of

ﬁ) as%esTﬁg %a%bul%{:(bl‘alcilfga%% 1%10 ﬁe@s@ggfa@g s of 'ljor}l_eg:nnﬁloﬂ Such

( m  fhtfprs iREIR bohg foPhkhtioh mr]&rsgsulslg PS bqgleﬁp_ecqﬁc allpgline phasphatase

car (FSbE) o (kg Bl o Bt cuideltoter)

Lf (aéhd@yfﬂllitm pinmhpﬂo))em]/dé of 1@pq Booflageh|(BIVLO;- dggmbqrge.rq_sorptlon
h
o ¢ Py aYF o-le OGO bt ot collagen (CTE) tatate:

€0 HdsMW(aﬁﬁtyﬂla{phhtaé‘e"TRAdP and IRABﬁB%ldopande?oﬂ-q@lagen cross-

a4 n(lqr_nél)\l %}}(_97 a%izc ?eﬁop(egiil_ile E‘coﬂa@e% crlgés) l'fllazl% (%’gx)zéﬁ(% %gﬁ J

HEJrptidn rharker§,Spckad)hydidxfRol{e, fréHdnd tﬁal]ﬁn(impl@bﬂPyd) free

5 bbbt o AL A o,

/ V { @rd] Gt dpreplideT @0l e dtbys-links (CTx).
4- met hoxy- benzyl ) -4, 6-di oxo-1 , 4,5, 6-

ﬂ trahydro-[1, 3,5]triazJn-2- ylan1no] ethyl }-/\T-pyridi
- 2- yl - guABIhEAE tredttleMVR ( DMSO-cfe): d 10.90 (br, 1H),

78 (br,_ 1H) br 8. 17 (.d, HlJ .= 5.4 Hz
.07 (m Iill_q}le aspegjl?? t(nveriﬂqn v1c?e§ o} ?&’%%m‘t%’ndecﬁi’ﬁ]}lg or
1391@%nt1ﬂ§|)/ascﬂlap&loﬁﬁbatldrﬂn ad irdiGdvhl. Hfl)c m&h&Bcc(mbnséﬁﬂ J

5 4&1@&}115@':‘)@ t03thg BldtVHF.PaI Qﬁhfrapqq&%lym@?ét 3\ agmggxt of éhé?l ° d
6-9 2A& BimtRUWaghpod:Ri c&a&nve@ﬁﬁin 11318)116 aspect administration of the

g ﬁ( O{ éon[lpspugd efF tl gg{v%g?g&g‘%téll dF r reserses the to m¥at1kc))g nngth)h or depo%lltlon

, 3, Shf cr)dtﬁgéllﬂlaz Hﬁﬁﬁrﬂyﬁﬁ’)}(y@hﬂ‘é lcystal deposus In another aspect of the
L/ -(2-f| uoro- gyan idine. 1H N
e

( met mﬂmmcwémm@traﬁwwf sgmpeynd g ghe ﬂ?’eetion(lfre"efﬁ they —

8 Hﬁ“)naugn %%w(tlm)r d%b&smc% of (%x’& e(i;glll_l@ﬁ\]ma}nx hir @xy;age)tlge %rgs@él
(2§ QH)OS“% 01 (s 2H) 3 76 ’(s 3H), 3. 56 (t, 2H J =
6.3 Hz), Rreftddés th@fﬁlverﬂlorr nfdy Be Felito HI3MRt BF Zeal Mhdrosdletotic
oarch bae 5259 found 536.2227. Cpd 134: LMBenzoyl - L

- { 2- p#cifigation| and fn@dlg]ecr@kyﬁc;mq_n and other conditions characterized by

- (4- %&Hﬁ%&ai&ﬁ%x}l ) inbnf aé?ﬂe&x@ascﬂar%afélfﬁaﬁcﬁltrﬁ@fﬁé%éb‘c{aﬂed with
,3,5]trrazin-2-yl am no] - hyl } - guanldlne
( met lebiooic-renal ingafficiensy (o en@rqagejerta QIS@SWI)nfnqthqrcﬁsmct vasqylar

fo éal?lgl_g%c)ﬁ}]z ﬁ% %stoma'%glmth é)re7 oﬁ?m)iﬂalyzrs%}m@ﬁiha %%;?urther

6. 85 afbet, 2adoular calc&icatlmay L3 @®C(ased vpiflp diabpteg gneflaus byyl. In
3 70 (S, 3H), 3.66 (t, 2H, J 6.2 Hz), 3.55 (t, 2H, J
6.2 Hz); HRMb nz ( + H+ calcd 546 2265, found
546 2259. EXAMPLE 5 t-{2-[5- Benzyl
(4 nmet hoxy- benzyl ) - 4, 6- di oxo 3, 4 5,6-tetrahydro-[1
3,5]triazin- 2-ylamno]-ethyl}- oxyguanldlne (Cpd 27)
5 a Cpd 27 A. Conpound 5a was prepared by the nethod
described in Exanple 1, Step C, substituting phenyl
net hanol for 4-ethyl benzyl al cohol. B. To 3-benzyl-1
(4 nmet hoxy- benzyl ) -6-net hyl sulfanyl -1 /-/-[1
5]tr|a2|ne 2 4- dlone 5a (O 056 A O 15 mol ) in

SR AN N o o

(JOOOII\I
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the title conmpound 110 as its TFA salt (31 ng, 0.046
mmol ). 1H NVR (DMSO-cfe) d 1.25-1 .28 (m 1H),
w@2@8A@0801 (m 2H), 3.31-3.36 (m 2H), 3.73 (sPCBH}2006/009683
4.78 (S1 2H), 4.98 (s, 2H), 6.65-6.68 (d, 2H, J = 8.4
Hz), 6.89-6.91 (d, 2H, J = 8.7 Hz), 7.1 1-7.14 (d, 2H,
J =8.6 Hz), 7.52-7.54 (d, 2H, J = 5.5 Hz), 7.99 (m
1H). EXAMPLE 8 N-{2-[1
(4 Met hoxy- benzyl )-5-(4-niti O benzyl)-4, 6-di oxo-1
» Oy ahShdrAPEEE Qascular calcification may be associated with a cardiovascular
3 S5]triazin- 2-yl am no] - et hyl }- guani di ne (Cpd
95)t61}3‘?}é‘?¥e 90C A. 1-(4- Methoxy-benzyl)-6-nethyl sul
anyl - 3 (41'11'?)5155 eaes[a%'}ﬂnltrajﬂoﬁ"of irﬂﬁféc@\}eta‘iﬁ(ﬁﬁi SRakinfinili®NEn
(Cpd n%qg 0. 73 mol) was
di ss@ﬂmetum mh@m@awg aP‘f’U@&P]@HiCWth T angither gpsety y |
bg o nhcﬂﬁn(s@r?ﬁm@ calCinfR iR re@ﬁh@ s8QmBreatiffle T3 BFRbhn pfent
di i sopropyle 'am ne. The resulting m xture was
heat edrepss of wmmaanm@md twanpther aspoedy adinghistratiph ef

i 1 uPLR TS B SRS BB IR R ARRET N oot ur at e
sodi um bi Caeinimetics msbe admwstmdealwg)am eubingsien ywib other
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as a TFA salt. 1H NWR (DMSO- O 6) d 3.65-3.71 (m 4H),
3385 (s, 3H) 15.30 (bm 4H), 6.99-7.02 (m 2H),

7.26-7. 30Tﬁemoll&k7i)ng exanftes ar&Sdrén to2kdre filbly MRrsGatd Ghe(iRGention,
1H), . Using the procedures of Exanple 8
and Ph@lea%fﬁﬁ‘bb‘??oé‘f@efléég@ﬁtng Mesyeape theigPtnmt eri al s and
purification nethods known to those skilled in the

art, the follow ng conpounds of the present invention
were prepared: conpounds 42Examplel7 55 56 59 94,

%6, 98, 99nis 10Mhp1d @fnondindesilad hefXMMRlfE V- (3- [2 chloro henyl]
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[1,3,5]triazin-2-ylam no]-ethyl}-guanidine (Cpd 125) A
m xture of the crude Conpound 95 (39 ng, 0.083 mmol)
and tin (11) chloride dihydrate (94 ng, 0.42 mmol) in
20 ml _ of EtOH was heated to f®flux for 24 h.

Thesol ution was concentrated and the residue was
purified by HPLC to give the title conpound 125 as its
TFA salt (6.5 ng, 0.015 mml). 1H NWR (DMSO-Cf ) d
3.30 (m 4H), 3.73 (s, 3H), 4.80 (s, 2H), 4.98 (s,

2H), 6.56-6.78 (m 2H)1 6.88-6.91 (d, 2H, J 8.6 Hz),
713720(m 4H) 743747(m 1H) 792799(m
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to prOV|de conpound 4b, which was used in the nex

r eac BHOYPAER FISONRE 1IF Wm@rca% ribpmcopesagsq anjgals underwent the same
30 ( 35l ANA0OGAA Hakipldhs M2t hOXy - benzy| ) -6- [ 2- (5- 0
X0-4,5-di hyciro- 1H i m dazol -2-yl am no)-et hyl am no] -1
H[1, 3 5]triazine-2,4-dione 4 (Cpd 52). To a solution
of conpound 14b (0.0373 ng, 0.14 mmol) in ethanol

(0.75 M _) was added conpound 13a (50 ng, 0.13 mmol).
The m xture was irradiated (%ve) at 1600C for 15

mn, concentrated, and the r I ting residue was
purified by reversephase |iquid chromatography using a
gradi ent of 90:10 (water:acetonitrile, with 0.1% TFA)
to 90:1 0 (acetonitrile: water, with 0.1% TFA) to give
the title conmpound 48 (89% pure by HPLC10.0025 g).
HRVE cal cd. for C23H24CI 2N7O4 m z 532. 1267 (MrH),
found: 532.1257. EXAMPLE 15
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organi c layers were dried over Na2SO4, concentrated,
and the resulting residue was purified by nornmal - phase
w0 b@shoxhr omat ogr aphy on silica gel using a gredi/es1006/009683
of 50: 50 (Et OAci Heptane, with 0.1% Et3N) to EtQAc (wWth
0.1% Et3N) to give the title conpound 132 (85% pure by
HPLC, 0.0263 g). 1H NWR (CDCI3) d 1.46 (9H, s), 3.79
(3H, s), 4.05 (2H, s), 5 07 (4H1s), 6.90 (2H, d, J =
8.7 Hz), 6.98 (2H, at, 6.7Hz), 7.30 (2H, d, J =
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100 lggAyon of NaHCO3. Reaction

m xt(u m%@%sﬁgf%iwgﬁ and extracted by Et QAc
(3x20 nL)Exvmhelswsqwni o vpteakie salgife@iodonbi ned t oget her,
washed \MF{)HO\S CAGiRE 't}% bAoA oﬂQJW&Q dRY&led VPG ided in
filtered and e aporat’e rowoF ompound 18d as

whi tteopofts. oDIQemnMag ﬁxe@%ryloéfb bi)ffeleﬁl-fomlm apdpybsg)uepfly
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s ERE S 48 el fiocondin to the mothad described by e e
18e)al,£@mpmmd’hizﬁwb (@6 ®irg 2001527#009. and conpound 18d
%50 ng,n%tmml) were dissolved in a mxture of dry

F (10 9453 Et3N (2 rril). Pd(PPh3)4 (40 mg) and
copper (l) iodide (20 ng) were added simultaneously in
one portion. The reaction m xture was stirred
overni ght at RT under a N2 atnosphere and evapor at ed.
The residue was subjected to nornmal phase col um
chr omat ogr aphy (silica gel cAbum, hept ane- Et CAc 8: 2
to 0:1 O gradient mxture), providing conmpound 18e as
yellow solid. 1H NWVR (CDCl ) d 7.42 (d, J= 8.7 Hz,
2H), 7.28 (d, J=8.7 Hz, 2H), 6.84 (d, J= 9.1 Hz, 2H),
6.81 (d, J= 9.1 Hz, 2H), 5.93 (s, 1H), 5.08 (s, 2H),
5.03 (s, 2H), 3.78 (s, 3H), 3.76 (s, 3H) 1.44 (s,
9H) E. {3- [1 53 BIS (4 rrethoxy benzyl) 6 d| 0X0- 1

"~ o~ 2 a L




overnight, the m xture was separated. The aqueous
| ayer was extracted two tinmes with dichl oronet hane.
wabh@eaaaobi ned organi c extracts were dried overPCT/US2006/009683
magnesi um sul fate, filtered, and the filtrate was
concentrated. The concentrate was purified by reverse
phase chromat ography after dissolving in DVSO to
afford the title conmpound 19b as white powder. M-
(ESt+) = 512.0. 1H NMR (DMSO, d6) . d 1.36 (s, 9H),
3.33 (m \%hges ware/o% &Eged gé'ﬂle m@alﬁg stafdar®éfor (9E)9 4 hé Siffeddrte
16.85 (m 7°50 4H) . T e hoxy) 1
qugve(enmmsffgwoubﬁ(zrymt)grwpwvﬁg/qletweﬁéyzteata thyidgence
(Cp ei]V?é‘&)l iﬂr &Pele %?Buﬂé%ﬁggééeéledl ANev P 004 das
ororret ane was ad
tri fdoumd@al:ﬁegmﬁcaatl d (50 nL). Additi onal TFA (100 ni )
s addegs, Additional TFA (150 nmL) was added and the
reaction was allowed to stir for an additional 16 hrs.
The m xt (Menwarsmoneatieint catcenrating inpdpinfrite wabh§). 53 e PdrRges/dl.
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, 3- bi s- (4- met hoxy-benzyl )-1 H pyri m dine- 2, 4-dione
(de 20b). To a m xture of conpound 20a (78 ng, 0.15
mmol ) in dichl oronet hane (3 n‘% ) was added TFA (0.5
m.), and the reaction was sti Ted for 2 h. The mixture
was concentrated and the residue was purified by
reverse phase chromatography to obtain the title
conpound 20b as a white powder. M+ (ES+) = 427.8. 1H
NVR (ret hanol -d4) . d 3.37 (s, 6H), 4.84 (m 4H), 5.05
(s, 2H), 5.20 (s, 2H), 6.85 (m 4H), 7.18 (d, 2H, J
8.7 Hz) 7.34 (d, 2H, J =6.6 Hz). C N{2-]1
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RMCTPL GREGEECHPGSHKVPFFRKRKHHT CPCL PNL L CSRFPDGRYRCSMVDLK

NI NF) was expressed in stably transfected HEK 293
w@ei0ba0206EK 293 cells were grown to 100% conf | RERUS20061009683

DVEM sel ective hi ghglucose nmedia (Invitrogen,

Carl sbad, California) containing 10% FBS, 20rM HEPES,

sodi um pyruvate, penicillin and streptonycin (50 ng/

m each), and (418 (400 ng/ L). The DMEM nedi a used to

culture the HEK 293 cells was repl eni shed every ot her
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Functi onal Assay Screening procedure for PKl

Ant agoni sts on the Fluoronetric Imaging Pl ate Reader
(FLIPR) At a time of 24 h prior to running the assay,
in cell culture nedia (DVEM contai ni ng hi gh d ucose
and L gI ut am ne, 10% FBS, 1% Pen/ St reptorrym n, 1%
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nortality (Gachelli, C JAm Soc Nephrol 15: 2959-64,
2004; Raggi, P. et al. J AmColl Cardiol 39: 695-701,

wQo®aNo20ehi | e the causes of vascul ar cal ci fi cap¢DOS1006/009683
CKD remain to be elucidated, associated risk factors
i ncl ude age, gender, hypertension, tinme on dialysis,
di abetes and gl ucose intol erance, obesity, and
cigarette snoking (Zoccali C Nephrol D al Transpl ant
15: 454-7, 2000). These conventional risk factors,

NOVENSFed 8 KRk [AEAY Fhehietecttith Bleinddnofiak P@Jﬁre"&kddtvmh
rates from cardi ovascul ar causes in the patle

populaksitiielplonréRigpte 7dns bitsrestinghshe agitonof Oqmpowra diSme/ks
abnap iR dafctif81-ddauba FégHﬁ@n%éi/th’a@ 8RBV iShniERt SRS M
resulting in a raised serum cal ci um phosphorus product

( Ca lcHcadoniiguut®; anong other factors, to the
qﬁve|°p”ﬁﬂétﬁﬁw%&§ﬁﬁh ,dygﬁ%chatlon and possibly to

cardlovasc ease, I'n patients with end-stage
renal di dedmels W%&d@rﬂn as WVlétl81hﬂeSCIPbeéngq1 plgcagion @4@
147 n I
Tr aﬁ%hg%é]ﬁt%g %%t g_ /e@a 1. 2 88& lsat %\Eﬁg{ﬁ:}zglk Waeadlwde,&l into four
D. Arglowisy4iFel aEhBGl‘fr“I ﬁmnnweuoalbgmm@ne m(@brecqwznehcle
Anot

fine l@?_lnh ?&&.ﬁ% t}@qﬁ i tlglé%%buc‘pb3§ oxih q%)%e&mgt:almtnol

ar at hyr oi ar ac | evat'ed

per aBhygiss dvenpothertday (. PTHr theoputss ofihd swis @8 daysedOn day 14

m ner al

oh OS%N% rcpgg ?@8%1 %géverlggnv%hgal f\’ée 8{1]% die'? {@azdn%‘%ulmb 64)) and group
secofdas ydrhimrtereal\@nmgmd Assdog/kg édlyvp ¢.) vduile igroup Ebrsesived

i aney1o(p 3 A3 ERaBL G ARMRL O rlfinls Frprp (4 nd

J MeB) 82 kepl 41 8:c88gh ROGMorRA(pg nd a@.rmm‘steaﬂ eitliefalGordidl or

rdi 695- 70 2002) L h tic
Tt PSP E SR R X e 3% IR AR LG
pho S@hnaﬁiced iCogend the I’adrtzd;dsmsvedffoxatetelrmmmg dodlimi maria Ca content

ster sult I n perc | cem a and

hype @%%%@%ﬁﬁf ﬁ?%ﬁvﬁﬁ%¥¥ et al. Kidney Int 62
245-52, Zﬂﬁﬂals Tlanwerd.onelie mgh pliSisphoeys digttandierei@dicaRByiol over
1997 4

Tooste e e inut Batowtt SPteable B0 MRS g

ex aceildgh hﬂfm}mﬁphba&%hﬁﬁt wieth ebiparad foants oWaigh phesphorus diet

calcificati an | ant otenti al serjou
CompIPUSE ST (R B AP Sl FE PUCArb et g PRl pefats

pat t @tRssed asartdlcaim sl phbﬁph@ﬁis Ic&ﬁelh Mcﬂ&eﬁlmﬁcatmn)

identifie Pr oydf oo D &.S a
245-51, ég@%mg 4 fromaa (EfSPTh Eﬁ?pﬁe‘%‘”‘i“ﬁl be
pre ﬁﬁ{blﬁpﬁé)?lslﬂi& ﬁlé@ecggglzgﬁaﬂﬁ@- @iﬁ@m MNcreSseth @ortiScal&eii and

ro
S CPRe R isRe B Ee T TR ardskes Bk utigtdaw & phogphorus
CoNj ¢hutd provintproBredsiddRQE wRtSe the Fnshiar (E%lﬁ@ﬁoﬁ)f)rosm R
muscl e cells 1 nto osteoblast-1]jke cells, whi

ot hetnd E§RI:pasigats @t tald tp gatgdavy phosplqtusdieth 4\%&@ qﬁ’%‘?éﬂ from
macr P RAASSoPAGkul Blet ml nohm%adpaeﬂuadlei\/mlradew\s@ ICompound A

calcification can dev in relatively young persons
Wi t hIBEKBHBHS Filbrsperyiag quﬁlewl eiRpPi o) af dheephpighc stRdy
BAt | 8Mshsiitdla Q%}ﬁﬁ@éﬁ@ﬁ) H8b5) rbdlR &Y BMoftlt phb$hahs efient ahd

renal di sease. resence of calciumin the nedia
wal | logfr, gprtie F@leemcﬁogteph‘@hﬁ@ﬁeea% fossroypgle. Ehis Gugeetis tat
calcification fromthat associated with

at herosclerosis (Schinke T. & Karsenty G Nephrol D al
Transpl ant 15: 1272-4, 2000)._.Atherosclerotic vascul ar
cal cification occurs in atherdmatous pl aques al ong the
intimal |ayer of arteries (Farzaneh-Far A JAVA 284:
1515-6, 2000). Calcification is usually greatest in

| arge, well-devel oped lesions, and it increases wth
age (Wexler L. et al. Crculation 94: 1175-92, 1996;
Rumberger J . et al. Mayo Cdin Proc 1999; 74:

243 52.). The extent of arterlal caIC|f|cat|on |n
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acetoxy, and acetyl radicals, or two of Xi may

together forman entity chosen from fused
weywboadosphati c rings, fused aromatic rings, aPdI/ES2006/009683

met hyl ene di oxy radical, or two of X may together form

an entity chosen from fused cycl oal i phatic rings,

fused aromatic rings, and a nethyl ene di oxy radical;

provided that X2 is not a 3-tbutyl radical; n ranges

fromQo 5 mranges froml to 5; and the al kyl

radi egt%f)lﬁhéd 9£gﬁ£rreafcffﬁgﬁoq]caf;§e flvk¥dd BalafahinetivRb G liRY ©

optionally substituted wth at |east” one group chosen

f r ofsmounded and unsaturated, |inear, branched, and

cyclic C1-C9 al kyl groups, dihydroindolyl and

t hi odi hydr oi ndol yl groups, and 2-, 3-, and

4- pi peridi nyl groups; or aEptmapldceuti cal |y accept abl e

sal t - thergaioabile Q0RoARAEChat hOGIGRALRLENTRE o pRRAUA

used in e I nventi on can

be N(ﬁﬁu@&t@ﬁy&bb#@i&hﬂlégﬂh@hﬂ) Rphengisthaydmige (Compound B)

th N
ol (OENERAEHATIAE T pboRI AR R e Bl TR ARtk Faoric
conmsnmmhrcdmﬁbmoa ic anpomaicngiel oK BPormul a 1111
wh in: j
ther o1 e Sepbg RS G S8 HnosBoA Bty b5
uy c| gahkybre uRRl ih shead dtydieso Alheiroab kepbiyedR@anidardfipb cliokyy(Harlan

pr eggerlf? %l lglxihﬁca]gé\gh%o&tt? {pes le @ért é)cf: %1 e gﬁ;@%e‘g ajTF%étandgx%q!;'b BRw was

consdhafidgetd @o Dftarmlatdyoders labshow titaecbnzdided| 0,754 d!d@myt@ Ammals

substi tuted al koxy, o0ge -C(=0) OH, - CN

T NRerere e o R LB R e Sl Wy e

- NRdg{t6) dRaldAnilal Garaayd UsesTashitteel b&Amgen/lng. (Thousand Oaks,

hete&gcyclyl substituted heterocyclyl, cycloal kyl, or
}ut ed cycl oal kyl ; each Ra is, |ndependently, H,

al kyl or Aamels ey fed i aheriRie doﬁtahaiir[gdﬁpwrfdezitda}’s, amd priior to the

aral k rocycl or heterocyclyl al.kyl, each .of
o el Re e T e sarare bRRY fr Pl e steyhe
S ubsibhizeee Gurb, G TEE BN ﬁﬂcnm:atnhﬁe ghdplpsplongs Istes(igofe 9).

al kyl, hal ogen, hal oal , ano, ..and nitro;
each Rc |1§100";e ‘iﬁ’éféﬁf’@ﬂé@%‘f” Xheﬁ’ S&S, phenyl or
benzyl , a8l tdfladiil SindByn &Bad‘éﬂllﬁs tliet oita@hi@stration of Compound

unsubstltuted each Rd |s I | kyl, . .
ar y| B onyilg pasel FreSieBEpopjens obF it el é&’@'ﬂﬁ@? creatinine
wher gt pbdt@nal KBlood wak ¥emovad ftbik)he orbi@dl eﬁnﬁﬁmﬁlleﬂ\k/];ule&hd rats
heterocycl I al kyl are supsti t ut dﬁ&é g@ (ﬁ% %
subsWP@G@@ﬁrene@eE&(%é isqtlyrAnS Ik T &g dpvie Orfiles aﬁ‘w s
all\llégﬁ%re p@a)é@d"&h th8 bddnfhe cgilﬂammg(cﬁg)/ ] wex@?@rmméflﬁ?&ﬂaompound B
AR KRB 0P HRED IR SRR i <At pnd of
2: nthle §tu%}é (dlay o1 ) %una?}meﬂ@ shetifiled dnd tﬁ’e aodia afdl pzﬂ’athﬁ’bﬁl\/glﬁﬁd
th t hy P is 0, and i's unsuQ;% %
p he nypw rgm@,ﬁzd e hlsgop{qglo ogicgl PRS- 0%]{?6111 ylas removed for loo

eﬁﬁl 7Y BB BT detefmhafiingt BYY Iﬁéh@ﬁ}}éfnent%f ﬂlo@d ionized calcium

trlh phenyl, or 2,3,4-trihal ophenyl;

phar hadelbdqoéazvas yollstsd pioapihe atdepnal h@?aé@fier qnﬁsﬂaﬁq@la (2%
%? P eﬁgﬂu&g}% i B L} bl%lrf@ bdcFifiCO WRA MRS HSRM chpindrP RibBRIA @Ry zed

e I nvention
beN- s 4 ﬁ@am@nwiMISE(Qaﬁ/ﬁﬂ derlyzes (Gipp-Loming Biagrestisa Corp,
3- yl)nmethyl)-I-phenyl et hanam ne, or a
pharmaceutically acceptable salt thereof. In one
aspect, the calcimnetic conmpound can be ci nacal cet
HC . In one aspect, the i nvent% on provi des net hods of
i nhi biting, decreasing, or preventing vascul ar
calcification, wherein a vitamn D sterol had been
previously adm nistered to the subject. In one aspect,
the vitamin D sterol can be calcitriol, alfacalcidol,
doxercal ciferol, maxacalcitol or paricalcitol. hi one
aspect t he caIC|n1net|c conpound can be adn1n|stered

a o o, . o -, =




hyperplasia in an ani mal nodel of CKD. Figure 12 is a

schemati c representati on of change in parathyroid
wowrioght6t he adeni ne-i nduced CKD nodel w th vaBCTUs2006/009683

calcification. Figure 13 denonstrates changes in serum

PTH by treatnment in the adenine-induced CKD nodel with

vascul ar calcification. Figure 14 illustrates the

change in aortic bone mneral density by treatment in

t he adeni ne-i nduced CKD nodel w th vascul ar

cal cifchfal, '1\@@% SFbe’tEE Hidod \!Vistb%tléc%d%r P”ﬂ? #éddakéa Birogen

treat nent on ur ea nltrogeneiﬁ i9 and creatini ne
B

in t UM ewptﬁénq, nl@ﬂﬁce@an ohasplpserd v Spds(elr agtivator) brand
cal ci,fob& AbEBD, Eiaﬂﬂﬁ{?LJlés %Wlfo%@ ® ctl&e S%ﬁ?&&s r%oved

treatnent on ionized calciumin the adeni ne-i nduced

CKD sbtdredwtt-F0 Cawtil dsaayed o Bl iqvelawemumgfmd@c@?dmg to the
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phos e

orus 1 nt ni ne-in CKD w th vascul ar
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cal cipbitGatel @ﬂ tHRGEMohS AGoidihedb I NeRRE'e St REs BSnSd POYA
the intimal layer_of arteries. "Mdial cal |f|cat|on

" e dFEmRg (Zalapfémoaaé?rreéf#w Drian FEREREH &
sl er osi SparatfigroldiSRéh %rd%teﬁmn%ﬂiﬁﬁlgﬁ &eGisé bﬁa’iltdr&t}neasurement
characterized by the presence of calciumin the nedial
val | geticlgrcortpining 2 sqiigs of 8,0hmme r@é@ frser initighly deteradged yging a
i ncl
an a #%goz%t«t:&?ra@cqg' o%r?a%r%et é)%ntg%l(}e%%rgﬁtf asp%v\ﬁbitﬁﬁm@ @&:ﬁon cSfectlons
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pl nh g%)rﬁ’ﬂ%s \%rg \6%?1&&%%%91?@( g}}] ]:1 \kf\ngl ia%g’h&}& %}rc%sh&ﬂ\}a%ng J: e number
cal ciof gnctstqvetﬂaymgsthq: perghyteid tissnernsa goyntel, dibe rmy area of the

Gepodreltgiy et i debaiion B FiieRse 8 Bl Hgiqsy 0.01 mor’

cr ystagtbr viggome hmbek o€ RCNBiostiife chls enthe gridded selitooal desa svere

i PSR GRS LR BN B NS FERUK g oPlidgs vere

phaL FgRAWhH alabbs;e@bi whélehd uatviieaf Gtatpenidioigp agshgﬂmf ) gr
a pharnaceyti cal_  conpagsit i ni ng sai d conpoun
t¥ a P§’i§%‘]ﬂ§gﬂu@nﬁ§auon£ PR mfdcpr&bf?rag%npl e a manmal ,
such as a hunan) believed to be in need of
preventative treatnent, such as, for exanple, pain,
inflammation and the |ike. Treatnent al so enconpasses
adm ni stration of the conpound, or pharnmaceutica
conposition to subjects not héblng been di agnosed as
having a need thereof, i.e., prophylactic

adm nistration to the subject. Generally, the subject
is initially diagnosed by a |licensed physician and/or
aut hori zed nedi cal practitioner, and a regi nen for
prophyl actic and/or therapeutic treatnent via
adn1n|strat|on of the conpound(s) or conp03|t|ons of
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Application Publication No. 2002/0107406. In certain
enbodi nents, the calcimnetic conpound is chosen from

w@owpoees of Formula | and pharmaceuti cal |y apCEpSHbS/e9683

salts thereof: | wherein: X] and X2, which may be

identical or different, are each a radical chosen from

CH3, CH3O, CH3CH2O, Br, d, F, CF3, CHF2, CH2F, CF30

CH3S, OH, CH20H, CONH2, CN, NO2, CH3CH2, propyl,

isopropyl butyl, isobutyl, t-butyl, acetoxy, and

acetyl %@tﬁ)% zctvmuﬁt C(%bzf%ibnt oget her form an
sen

entity c use cycloal i phatic rings,
aromat i c At hegad Oéﬂhd stadyrniiRgls wiske sagrifiegd ﬁ%a)aca&rtas r@’f“"‘t"?ﬁdind

O X oY héc?&l%he iCaf U R0 cfelilib 4 RBAR0L R Prdiesnay

ycl oal atic ri'ngs, fused aromatic ri
met my:soemed dhasap weaioBedted agmrié‘wdj@dlOf/h%It:um%B}l%”elﬁ%F(?fglahn for
t t
% QU%XA gg tﬁa%ls FEd {o g§§t xfo? MBhe l\glggrr?l ?lrargsﬁc? %@Iﬁﬂ)f E/RHR)
al | mhlymwﬂmr@mmmw@%wwé¢usyomwﬁbma§tf’8§m}aﬁt h

0 S {
cnsatripo) VbR S L RAh W e e iy e
gr ouslyzeli vsing Lohargpdtipbis mﬁ@vatdﬂemihﬂ%/@r oi ndol yl groups,

5.7 ST 8By <00

oo edirdd the numberrnd PENIA-posgiva ndlsmhmpamé sthivelirleyreated

accept a sal e [

ubsBteelt BBy b SHEPEP ot iy ef 2l Menificanty
het edeoyset yi Comycﬁind & kydated amnmlsbﬁtentcumpde(t‘gocdeblalewmed
R2|salk¥14 5aloalky| R3 is H alkyl, or

hal oaé’FIR§)F lﬁl{e} H alicyl, or haloalkyl: each R
present lfﬁglirél Itemeﬂfdtésyha athesisdtidr oitdnpeugd Buyjgnificantly

i{jgz“!{e?t | ngfawgh Ve’lsn(i (gé(wl L%%\%/&#ler se@gg{é{d least squares

- NRogfferhdeirgost-hdEycider Q)lhﬁreﬂ:id VethRdlﬁéte@mNRde or

- NRdC(=O Rd; IS ar

het er ocydl ’%‘FE?% ﬂ?ﬁ’%"cnis%?}?s tg“% 3%’# gr@)}%? @‘{é{om oalaimnmlIS fed
Or  Sfubsddnidétaad hey £ Bakdaybtioneatie beae nteral ddﬁpg rwdmpmboyto
H, al kyl or haI oal kyl ; each,.Rb is, independently,

ar y| vehigleieand an}?@tlse%/“otbflﬁniﬂdletor het erocycl yl al kyl ,

e@ch of Vm%&@ 15 BMstResiRS efest d)ﬂ@linqﬁ)uﬂcl B u ot turtaendtrdggn

up to 3 substituents s%decte (g%]b e %E |
constBN)pd sreatinps o the afepigesin uf BACCL Bt R
Cyan&lmﬁ&%ﬂl Bﬁéﬁy, 82610 of6oth BUN ﬁd%&ﬁﬂﬂﬁ@h@dﬁc@ﬂk@ <0.05)
hal oal | cy phenyl or benzyl, of whi nPg

s ubstntcfea%eé@ﬁ?fr3 ‘M??léﬁlb%ep}“ﬁﬁfﬁ%taleme(ﬁ CIQH‘pia’éed T preatment vehicle

| ndegensl iy uncﬁB (@475( ¥igureAl0Y Therd itk Ky blgmﬁ@irﬁ hﬁaﬁtmeﬂltyalffﬁct of
or heterocy cI wherein the al kyl

af al Qympowét%&ozw §I’|JN B0y then %m%;]l tQ W%;%/le treated controls
su bSEert?:t ﬁ&’wéibér Gompourdh B &i=07) nfedftasi debidavatis cregiritied!s (p

fron1a| hal’ ogen, hal oal I'cyl, alkoxy, cyano, nitro,
<QSyRmparedaRpehicl)EERA) treakgdapinals. o =0) ORC,

C( =ON e 16k a s Rates BRI O} B@mpoﬂ@%ﬁﬁn%ﬁ&ﬁ@ﬁdhe
-S(=OnNRaRa; mis 1 or 2; nis O, 2; éjﬁ) %
1, 2adeBinednduged ﬁKBWI@teWSM%ﬂcaMﬁCR‘M Sorgt yegpzed ¢t “rl‘émé‘ 2)
%Hd gigﬁ'ﬂltcfaﬂﬂﬁﬁ%}é&sb& éﬁe?glv@ane%'t h%y En;)mé D&M ER (hodt) RBMpared to
2, 4- dre@tsﬁyllelpﬂ(emm<0 05; M@V&xﬂeh&ledpﬁ%w; n=3gost); Compound B
2,3,4-tri hal ophenyl. These conpounds are described in
detail in published US patent application nunber
20040082625, which is incorporated herein by
reference. In one aspect of tffe i nvention the compound
of Forrmula p can have the fornulaln certain
enbodi nents of the invention the calcimnmetic conpound
can be chosen from conpounds of Fornmula H I11 and
pharmaceutically acceptable salts thereof, wherein:
represents a double or single bond; RL is Ro; R2is
Cl-8 alkyl or C -4 hanaIkyI R3 |s H Q 4 hanaIkyI



substituents selected from Cl-6al kyl, hal ogen
Cl- 4hal oal kyl, -OC1-6al kyl, cyano and nitro; Rc is,

w0 pbependent | y, at each instance, Cl-6al kyl, PCT/US2006/009683

Cl- 4hal oal kyl , phenyl or benzyl; Rd is, independently,
at each instance, H, Cl-6al kyl, phenyl, benzyl or a
saturated or unsaturated 5- or 6-nenbered ring

het erocycl e containing 1, 2 or 3 atons selected from

N, Oand S, with no nore than 2 of the atons sel ected

f r omQg3n4 [nipotitEB Gl= 6) @édkiént sighifRily redRBEZ¢um
napﬂ¥hy| and ﬁ%@grocycle a?% sbbstltuted by g 1, 2, 3
or A peEPRIed dhyicdeTwlnad (FPIRHEI= 8al kyl , ~ hal ogen,

G - 4hal Oai‘" 1% 17 d%nsﬁ@ﬂei‘ﬁhle eff&:‘i @f"@orﬁﬁtﬂmﬂ 'Btcfnosem hos Fgaahorus in
-Q(=O R Cg Q) ORC,
- OC( &@)aﬂ@m-mw G@%ﬂh ma&g cgleytipriiony rﬁfruns{’h*@)

agd %hlﬁcé]nt@rmcgeaséaodmpy@g&cs QfieniR tHinent dpbst ?Ecﬁnpared to

described in detail in US. patent application

2004porvEmont (R 1965 AN ﬁ/@blﬁiCéE:‘}ie @pppupg B (0=7). There
ref e?&g ﬁl aﬂ?@yﬁf@ q;eam?enpé}teet SRl ofinE B TRRLAA B Bvels

R o behgmmiedde NibBreAsinle 1O (Conpound A). 1 n
anOt her aﬁgﬁi‘ét 8 d@m&%kl&l‘e g‘éﬁ‘é& OP@ﬂﬂﬁﬂq B oh serum Cain the

uor onet r - bi phenyl - 3-

0
le ) neémyiejlnducgiv@ﬁ@l withepsednsalcificatinpo SAamB)aleium (Ca)

Cal cj

[ nvelﬁlg}l %ﬁ&ﬂlﬂ d(f;&% Zﬂ%%gg\% gllzsﬁd?rﬂé% %&?3%@9@ &g%scrl bed
abov eretreamep| (preh1s<Q e ANGY Arvehbickedned) sComapramt iBdmeT)s

pol ypn |

Dol ¢ COlPRE SUER AL Sy MG BN BRI L b RERERLAR B
usef uthi¢latredimen(e<ki001) AN@MA oehicla =4y Qcmmund]Bt(ilfé)
ﬂgrn1of phar maceutical ly acceptable salts derived from
i'horgani c or organic acids. The salts include, but are
not limted to, the foll owilxgpgmpe2t at e, adi pat e,

al gi nat e, Tl%‘:l' Lral g So%ﬁfa‘i b aRS0 cm?l}n%tlc N- n(ﬁ]gnet]%yloxy)A-

benzenesul TORAL &, 38U buty

canp (tdﬂsmrbfneuha]t)ﬂ 1'-bliphdnyt: BHthnethyk)y qimméﬂhmammedﬁompatml B)
dodec qu et hanesul f onat e. ucoh ta :
ol yoSrbiHeBirEesS EHSlH-2RkA AR MRS Boens pteoric
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and salts of nethanesulfonic _acid can be used. In sone

aspects of the present i nvenfdel the cal ci um recept or

active conpound can be chosen from ci nacal cet, i.e.,
N-(I-(R-(I-naphthyl)ethyl]-3-[3-
(trifluoronethyl)phenyl]-l-an$£opropane, ci nacal cet

HCl , and ci nacal cet nethanesuffonate. The cal cim netic

conmpound, such as cinacal cet HOJ and ci nacal cet

nmet hanesul fonate, can be in various fornms such as

anmor phous powders, crystalline powders, and m xtures

thereof. The crystalline powders can be in forns

i ncl udi ng pol ynor phs, psuedopol ynor phs, crystal
habits n1croneret|cs and partlcle nDrphoIogy For
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about 300 ny,
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about 180 ng,
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myl t i dgseCoph8r maceuti cdl conpogition,| such as powders,
liquidsTand the TTkKe, in which an effective anount of
the cal cim netic conpound is adm nistered by

adni ni st /4 My aeBistt i on of the conposition.

Al ternat iyg lpi/ocecﬁlr@@iai/m%gdla@éd' an GRS int k@ dréhtiﬂﬁiew<
two or nore unit- dosages, such as_in tabhlets, capsu

and QR that kseconsistent patehiosis rersl ipgWiTAICaTe rl by igBie RS
anmoufteQf, 1511ﬁ§edc@d @40, @ﬁt Arfel sERNRAMNALrEMRYs iR8erum P and PTH (p <

adm ni stered | éss than an effective annunt f or _one
or ndPd O,b@qrifqgidg thef5/q Nﬁﬁ@l’(l@e @mma]éj vgﬁg%shgmdfgblc e animals are all

adm};H lgtolfg&on I%,g\gagl rAdiglgy administration), for
exa e ascertaln t fective dose for an
|nd|V|duaV6éhbﬂ&EEak¢d desensitize an individua
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d05|ng rea t ment [etion of one or nore other
t her dgomasddssruadiiithlegele p@mpqr@ﬁ ta/4/6 Wi velkielal Thepjreetne
and/ gr., %ég i tlo{ﬁa Iom-EQc?ca%lalﬁ C@rézﬁﬁﬁmg @r ?&ﬁn PR cofparlel & 5/6
pharnac uti1cal conposition disclosed herein ranges
fromNa boasrhlcr_bn@‘amaleabbmm@@@ﬂngwremdwaaﬂle fiatands B semfent (p <

for %8 m% I%HPJ @ehg:?eoﬁgagag 57 xéxgﬁl'dfs '%gbl@'g) about 30

about 90 ng,
about 120ﬂﬁyk+a&wuwum56 ng,

about 180 ng, about 210
, about, 24 £ a
oni 1 dosslyf o i bl R B8 eI iy 1009

ects of t
i nvetdcrased setuen BB rosls pomp@edjﬂos'@hlebé@athdaﬁ élNK admys.i Blere

t her apeuti ca J eff.ectiv
e onpSEnaer bR AR bt & P vEbirpared

cal ciof §/6 tixi+owrehicko mﬂmasepacbmmsmatmmf Sompeyrigdtidident s,
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b prauBhiy hange SREERE O LR TS hARARAC L o0E

7096u&mahﬂ@mxﬁsmhmabnmmsBﬂﬁmnnabout 40% fron1about
10%to ab 30 about 5% to about 20% by
wei ght g)é?le 1!%”6“1 Ciﬁt@[??to 48

vvel ght of the
conp05|t|on. The conpositions of the invention nay

contain one or nore active ingredients in addition to
the calcimnetic conpound. The additional active
i ngredi ent may be anot her cal ci mnetic conpound,
may be an active ingredient h%blng a different
therapeutic activity. Exanples of such additiona
active ingredients include, for exanple, vitamns and
their anal ogs, such as vitam n D and anal ogs t hereof
(including vitamin D sterols such as calcitriol,

al facal cidol, doxercalciferol, mnmaxacalcitol and
paricalcitol), antlblotlcs Ianthanun1carbonate
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di sadvantages. In addition to only a I ow to noderate
sensitivity, fluoroscopic detection of calciumis

waepene®nt on the skill and experience of the PEBEDUS1006/009683

as well as the nunber of views studied. O her

i mportant factors include variability of fluoroscopic
equi pnent, the patient's body habitus, overlying
anatonmi c structures, and overlying calcifications in
structures such as vertebrae and valve annuli. Wth

fluorosc Mn%lgwmoi” gglgﬁe 128 BOb paddatditdMrdafed 576 Nx rats

possi bl e, ntation is not comonl g

obt aignifibantln(pyed.0Hmedused aogtigferand Rpnient eompaeadde pi0g rats

can tpe%§Q%J1 855 00h1%1 CARVERRELR 'ﬂ?éorﬁco@ Ei{cﬁdcctn?éﬁ'?gﬁ @bi¥ound B

(CT) e cal ci'um attenuat es X-ray

C onrdtreustragion gvlaapcbtwg@tﬁﬁ)mﬂYSilféﬁwrt@WEl S}hagl@ﬁs‘ifqlii V@atqdrmth

dgt ev%mc NS BRE AL %%l‘flﬁlﬁeﬂ}oh%@ aAémc 1 £88 Bﬁrﬂ@ﬁrther

0 better capabil an fluoroscop

to decﬂte:ed sayan GAEk lyveds sugnﬁcauw @i<0. @Stwhm compa!red to paracalcltlol

I|n1t i ons S
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m srefdiosipoatd Band pamtallcmd bhcbwetdylotcbaltgaambkﬁqd iompadrralcim,
Vexler e t 7 2,

D06t of iy Bict Spad B 47 Ry ame 5>

et ected by helical or splral conputer t onogr aphy,

whi ch has consi derably fas%g S ti mes than

conventional CT. Overl apping L&t ons al so I mprove

cal ci um dHﬁse@dampre defihasumeh thet tha balcmmp@tlctléd(%(meﬁryhxxy) -4'-

o AR My R ST ISR S b

angi agiaghile eddges paripaicitble amt catvitriohaediated &tlnelldtzmml of soft
di sease. Shenesh et al. Radiology 197: 779-783, 1995.
LHoweVEFe ot her prelininary data have shown that even
at these agmelkerated scan tines, and especially with

A R Y R

S€eNpe Bﬂsﬁ{@hﬂzeﬁt(S/a INx). QR 416 tHceilédDihe ﬂﬂl(oSJu[gﬂfeahl)ents]staﬁﬁiig one day

1995. Thus I|ca ns fl uorgscopy
and ERSHUBRDR SRV LYoo O Bt ¢ prgia A0 ey R BE 6P
%ﬁ u bj:a%lﬁ%ll B(Xn@Tg SeANMRrntapp@akiealld SlZfENﬁEpr@nG@d‘iﬁd)ltdr vacitriol
t han S|ng e-hel 1 x scanners_in detection o

ol O COBRPREHS bk 48 SO R b %ﬁ‘f"@?@r‘s ESf6dP 6 omhgrmd B
t hi ngef m$/kk €Ger§ 3 BPubkiitirREusIE AlfeF léﬁclayélhats wstdapihesthehﬁed and
anot her. _aspect, El ectron Beam Conputed Toqo rq gn

cal ‘examination

( EBCRrrifignd " et 18 FOTRSPR 61 BRCCOC Jr eI

cal CidrCiRbdsRainfBt mbRa% nifeBhAGHL Ol IGYB sARGng.
statronary tungsten "target" rather than a standard
Xiray tube to generate x-rays, pernitting very rapid

scanni ng 39 e IRy O afusthdt@dhitQd@Acmiftialién 6 calcltrlol to
ul tr af ast %#? (Q%?efWIEE%Tﬁls now used to dlstl 85136

it fﬁ@ﬁﬂrsm@n@@@aaecbnn@taa@os@bhﬁﬂgé WY & sud ung
Scangﬁ %s&%@eﬁhﬁ%da&ryvﬁi\éﬁt t@é&%@ﬁé@ﬁ@stﬁﬁﬁ@m ng tines.

For pur poses of etectln%}coronary cal cium EBCT i mages

are obt ai Rigareilf (agomypangl PhE.&F) dempnspies that ahminisgation §f
%0 meoi‘B biddB laftitrifith A8 '3?6 R bR re&&%@ ﬁeeé‘tr ®)0b4RY I(!l@r‘)dand

I ncrenment ati on. scans, are usual
acquhme&FUnmﬁﬁ@ﬂﬁm@abﬂmﬂméY§E§§ﬁﬁﬁb¢%k@ﬁmﬁgﬁﬁpémﬁb
sequences, are triggered by the el ectrocardi ographic
signal at 80% of the RR interval, near the end of
di astol e and before atrial contraction, to mnimze
the effect of cardiac notion.3The rapi d i mage
acquisition tine virtually elimnates notion artifact
rel ated to cardiac contraction. The unopacifed
coronary arteries are easily identified by EBCT
because the lower CT density of periarterial fat
produces marked contrast to blood in the coronary
arterles mhlle t he nural caIC|un1|s eV|dent because

o -, P T I oy



di spl aced from sol ution by carbonate or phosphate ions
due to then respective positions in the
web®@etowehem cal series. The argentaffin reactPONUSR06/009683

phot ochem cal in nature and the activation energy is
supplied fromstrong visible or ultra-violet |ight.
Since the denonstrable forns of tissue carbonate or
phosphate ions are invariably associated with cal ci um
ions the nethod may be considered as denonstrating
sites of %luﬁeszoe( u Ritef to 5/6
di rect me¥ surin ‘i’?aﬁa m| %g?%géﬁ&%ggﬂr?%aﬁ%é}%%%@not
| | mN@dtsnmreaSMmmtaﬂlzﬂim@tlélﬁlne}’s{f\élaﬁ pyigend Ry the dark tissue
deng 2% try I n anot her aspect, nethods of assessing
vascular-'cal ci fication include methods of measuring
det er mi naifguss 2nliptomm pansk B) demensyatet thotadmimigtration of

aI i f i
C5 Iljlc}i)%?.ltld B ?5}&8 Ialtglqrreta@ﬁ ?/ 6 Iﬂ)g%%qg?uggdjfnﬂﬁ C(IBZ }rﬁmegar%lgatlon
cal&wuwﬂmmphuﬁwh0wugﬂﬁbddmumngpﬁﬂ%@ﬁyr0|d hor none

(PTH), lowdensity |ipoprotein cholesterol (LDL),

hi gh-density |ipoprotein chol esterol (HDL),
t rygl ycerdldeblicaions, patests pui patent dplipadiggs @fedméﬁl@ﬁppﬁ’@catlon

t he ese factors ar e S
of  acuadgh RSoRleleq it i ot ey i Bion BERAAS
foactapplicatibn imreepéouﬁnaﬂy areinindiSido#lyf inditasedstoiba dlcarperabasity

fopnation rkers ch as .bon | L.
pho d 6{?&?8% 221 lggﬂbsh cgg%Oér&mYen iof F%%een &esalél:;%a %“:ﬁm detalll by
pr opeptdfdénsohtidnype eianqﬂda foa gmpos(eﬁ’bﬁﬂ’ar;ty afmhderstandmg, it will be

anlnot r m nal P) .
cer i pee B GRRR ofRLy Bnt g8 naEdnt e of i
C- t ehepepi thdecepthintchifzed armlohdcﬁ@mnoﬂshﬁlﬁ)e made thereto without
tartrateresi stant . acid hat as RACP and TRAPS5B,
Nt 1°BHEp? ?‘8’@ i SPEGIOF 5, 5 %ﬁ%@@’e ﬁ%ﬁlkp APNTX), and
C-tel opepti de of collagen cross-links (CTx); and urine
bone resorption markers, such as hydroxyproline, free
and total pyridinolines (Pyd), free and total
deoxypyridinolines (Dpd), Ntelopeptide of collagen
cross-links (NTx), and C-tel opeptide of collagen
cross-links (CTx). V. Methods of treatnent In one
aspect, the invention provides a nethod of inhibiting,
decreasi ng or preventing vascular calcification in an
i ndi vidual. The nethod conprises adnmnistering to the
i ndi vidual a therapeutically effective anmount of the
calcimnetic conpound of the invention. In one aspect,
adm ni stration of the conmpound of the invention
retards or reverses the formation, growh or
deposition of extracellular matrix hydroxyapatite
crystal deposits. In another aspect of the invention,
adm ni stration of the conmpound of the invention
prevents the formation, growth or deposition of
extracel lular matrix hydroxyapatite crystal deposits.
Met hods of the invention may be used to prevent or
treat atherosclerotic calcification and nedi al
calcification and other conditions characterized by
vascul ar calcifi cation hi one aspect, vascul ar
calcification my be associated with chronic rena
i nsufficiency or end-stage renal disease. In another
aspect, vascular calcification may be associated with
pre- or post-dialysis or urema. In a further aspect,
vascul ar calcification may be associated with di abetes
mellitus I or p. hiyet anot hef® aspect, vascul ar
calcification may be associated with a cardi ovascul ar
di sorder. In one aspect, adm nistration of an
effective amount of calcimnetics can reduce serum PTH
wi t hout causing aortic calcification. In another
aspect, adm nistration of calcimnetics can reduce
serun1creat|n|ne Ievel or can prevent i ncrease of
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on the left nmedio-lateral surface of the abdonen, and

the left kidney was exposed. The |left renal artery was
wo@eadlioged and 2 of the 3 branches tightly | iP@r/es2006/009683

after which the kidney was inspected for infarct and

returned to an anatom cally neutral position within

the peritoneal cavity. The abdom nal wall and skin

incisions were closed with suture, and the rat placed

back into its hone cage. After 1 week of recovery, the

ani mal was reanesthetised and a 5-8 nmm i nci si on was

made on the right nedio-lateral surface of the

abd OMEAT FHeLA 1 dney was exposed and

unencapsul ated, the renal pedicle clanped and |igated,

and the kidney was renoved. The |igated pedicle was

r et ur nbd At Bethodhe reptng iseHa ﬁi‘lélﬁlcatms? f SEpech RS

abdonmen aadinikdiigla @lﬁ‘éra?ﬁeﬁ?ﬁbﬁllf Laat Mhdudt Std d@mimetic

materials. The animal was allowed to recover inits

home cageomBHahiohesdied ani nal s underwent the same

procedures w thout renal mani pul ati on. The experi nent al

schedule is shown in Figure 1. After the second

sur ger ¥, Thamethodof glaion b ivdaséthe aselar sfoiffrationis athseogelerotic

cal ci um QQ $%and i ncreased phosphorus (0. 9%

content. ﬁe rats were random zed (based on the nornal

Wistribution of baseli ne body wei ghts) into 6

experi S a

cont ro]‘@%g%ﬂ{\g‘d?aa S Es ?F/%e lmﬁmlﬂéilglggg%glaﬁb( +

cal ci t ri eblcid@ativgy kg (Cal Ci j ex, Abbot) ip every other

day (n = 10), 5/6 Nx + Conpound A 1.5 ng/kg per day sc

(n = 10) (Angen, Thousand Oaks, CA USA), 5/6 Nx +

Conpoudd The setigd ofamyerf ciays 58, Wherein the)subjeqt iGyusfenie fom

onbi natl n hLr ng/ kg and Conpound A 1.5

{r:?g/ kg Br 5}% n(cj%}sflcseﬁ 1016§C bove. Treatnents were

mai nt a| ned for 14 days The rats were sacrificed by

aortic sPYRct U e u

anest heei e it AR A e SR E G Blne o

| ast dosend}ﬁtaglsrnegal dened Chemi stries Bl ood for

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

aorta at the end of the treatnent period. Blood for

reeasur éndiht snedfodiod ayzaefadlaiad tB pwhdran esubyas icpeidedisasd

in heparinized syringes and i nmedi ately anal yzed usi ng

a Ciba- Corning 634 | SE Ca++/ pH Anal yzer (Ci ba- Corning

Essex, 7EMtkatthod ofbdyesfwiids ] -3 pliasemn theassbjse pasudiesog fiym

centrifugati.on and stored at -70 OC until assayed. PTH

| evel s €"uantified according to the vendor's

i nst ruct| ons using a rat PTH(I -34) i munoradi onetric

B oat i B b RGN Gt I R i s o rom

nmeasur ed dpeepeeligahetionetry (Si gnma Di agnostics, St.
Louis, MO USA). Ex vivo assessnent of vascul ar
calcification Follow ng sacrifice, the abdom nal

aor t as overe nibitedef befofantmsl1-3] Wideih thelswbjefias fufferitlfom a
part was fixated in 10% buffered formalin and
subsequeﬁ?’f@”‘@%‘w 1¥4etand stained for mineralization
By the von Kossa method. The ot her vvas di m neral i zed
in 10%formc acid, and the arteri al sue al ci um
and phd%phsrgte deod Amesitclaias & dr wherpin ﬂi ﬁﬂ%ﬁ‘ﬁ‘é%nt
according to the nmethod described by Price et al
Arterioscler Thronb VaseBi ol 20:317-27, 2000.
StatisticsVal ues were expres d as the nean standard
error (SE). The difference b tvveen nmeans for two

di fferent groups was determned by t test; the

di fference between neans for three or nore groups was
assessed by ANOVA. P <0.05 was considered significant.
Creatinine Mean serum creatinine concentration in sham
rats was 0.53 0.02 ng/dl. As expected, all 5/6 Nx
rats had significantly (P < O. 05) h| gher creat| n| ne




5/6 N\x (P = 0.882) or shamoperated animals (P =
0.777) (Figure 5). Surprisingly, given the
wmoeorvsitgposf | cant effect of conbination cal citriPCT/E82906/009683
Compound A on serum cal cium |l evels, the
calcitriol-induced increase in aortic cal ciumwas
significantly (P = 0.002) attenuated by concurrent
treatment with Conpound A 1.5 ngy/kg (Figure 5).
Addi ti onal anal yses denonstrated that the phosphorus
content of sham animals was not different fromthat in
vehicle-treated 5/6 Nx animals (Figure 6). Treatnment .
of 5/ 61NThemietad of wiytof cleirscl-1: Pérres; tha pal¢imimeticycompound is
0.01) rai f .1 1 ng/g tissue) content
in the a%??@gﬂggggﬂgﬁﬁﬁﬁgﬁéas Compound A (1.5 or 3
nmg/ kg) did not (Figure 6). The calcitriol-induced
i.;ncrease in aortic phosphorus was significantly (P =
5.013) attenuated by concurrent treatnent with
Compound A 1.5 ng/ igure 6). In sity7aovLtic
m neral i zati op wadl exani ned by meang of t hellvog,Kossa
st ai ni ng nethod"( ldd-rera 3 i i
aorta were not observyed in the eithg
vehi cl e or Conpound A -treated 5/6 gr oups.
However, mar ked von Kossa staining was: detected in the
media of 5/6 Nx rats treated with calcitriol alone
(Figure 7A). Interestingly, the addition of Conpound A
1.5 wighdi@ to the calcitriol-treatnent regi nen
prevented, th evel.o nt..of. aortie calcifi i
(Figure )a?“?@g’s%}ﬂ?}hl?‘g}g%ﬁ lg?nfnicgla? fig%’rern g&?eegsaéifglﬁad%ﬁll chgren
YT efrdp CHNCRSO, 0B CHeO 81y CH #SCF4, OElF,, &7 FpCBS €HhA, QH,

i NSRSl e oo Beibip At Bt Bnen

4-5 @BlokPlasd prlyl giddR) or too ef i maptogétherrfeme hnvedityeiosan feom

saljne 0.2 i.p. il.e the reminjn ee..qr oups
(B ik ard e D o PR s e RS RO R or
day twolf X, ek tédathet fouh 36 etity tigersirotd Yuse® Syclitayighatic @ngs,

day 14 two groups an re gonverted.to porna

i o o, oo €agteuirhe B Ra o RFsRekdRl e 3
Conpgidfldadicadt 3ng/ kg daily p.o.), while group D

recei ved vehicle (0.5 m of 10% captisol in water

p.o0.) daif§ueesHemGiRes ni ng groups (A and B) were kept
on the highnphos@hokds; sdiet and administered either
calcitriol aor vehicle for the_caourse of. the stud 28
days). Ofbelipylsglical 1s chesepdiom (\;\}ef%i a@‘ﬁ’cﬁaifhf’?lﬁ’ggu“(ﬁ“@f%?étﬁ’ﬁﬁlly
bh et ﬁl@%ﬁt?{%d Ev@cﬁta%/ l%%_t bRY g8 &b&gnrﬁdﬁgsa&fiﬁt%dl endRmS ol g@d, linear,
cont en ngy of tissue) as previously. descrihs .

Ao napehehdnd qistis G A AToghe eGP B diroindolyl
recepyed sl Ll 5-5arfal4-1gya{diﬁym§meﬁt; ire 28 days (Goup B),
showed significant (p. < 0.0 I ncreases in aortic

cal ci um @ PhaEptEEdl aserptabisalisFOtonpared to rats

on hi gh phosphorus diet receiving vehicle (Goup A
(see Figure 8). This indicates that calcjtrijol, .
aedi at d2- Theardtheseaf apnokadpims ¢-10a1hsreimberalpngSHh sopRround is
content (Ng$eabAbropRinGt %kdi)?fﬂl@@fnet}gﬂgﬂﬁﬂtm%éiﬁyﬁhﬁfe ora
froma hhgp phosphor us qéou B) to a nornal

phosphor ughagnaseuticalisecgeriatls saffriberepdn- si gni fi cant
decrease in aortic cal ciumand phosphorus content
(Goup D). This would suggest that a diet lowin
phosphorus coul d prevent progression and/or reverse
the vascul ar calcification prgcess (CRI and ESRD
patients are told to eat a | oW phosphorus diet).

Ani mal s changed fromthe high phosphorus diet to a

nor mal phosphorus di et and recei ved Conpound A 3ng/ kg
while still receiving calcitriol (group C at the end
of the study denonstrated a significant (p < 0.05)
reduction in aortic phosphorus content and | ower,
aortic calciumcontent when conpared to group D. This
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transferred to 70% al cohol and trimed. At trinm ng,
the parathyroids were dissected away fromthe thyroid
wapaehbwst ed dry on a lint-free Kimw pe (Ki mbrCT/yS2006/009683

Cark Corp., Roswell, GA) prior to being individually
wei ghed on a Sartorius BP21 | D bal ance (CGoettingen,
CGermany). Parathyroids were then processed for
paraffin enbednent. After enbedding, 5 mm sections
were cut and placed onto charged slides (VWR
Scientific, West Chester PA). |mmunostaining was
performed on the sections according to the vendor's |,
i nst r uldt Thewethed afpny oPcrjmsdlt H), iwherginthe calgnpipaeiic compound is
Laboratogigﬁ(nkﬁgfte may Franci sco, CA). Parathyroid
area was determ ned t rough the use of an
ar ea- neasurenent graticle containing a series of 0.01
mP grids (agea initially determ ned using a
calibrated 'graticle) overlaying the central region of
a parathyroild section. Sections were taken from
appr oxi nma elﬂ t heysane | evel of individua

par at hyr okgds ) Ji sBue npl es were visualized at 100k
on a Leitp LaboK| ux|nicroscope, and the nunber of

rids overlayiRgRPhg2parat hyroid tissue was count ed.

he total area of the parathyroid was thus determ ned
by multiplying the nunber of grids by 0.01 mm, after
whi ch the nunper of PCNA positive cells in the gridded
sectional area were counted and expressed as the
numBETEE PCNA positive cells/mm 2. Slides were coded
and an olrd ey A subbiRuted sryY MR selylf substabdratrogyeilip
assi gnnment. per orngﬂ@gua&t[fication of parathyroid
Br ol wvelerlkyl rsuRiiHertier9ekdor ti ¢ vascul ar cal cification
At the eq@ipﬂgﬁgghgéggg;aninals were sacrificed (CQ2),
aortas renoved and bl ood collected for P, Ca, BUN and
creati ni de 1ot @k gaploaid as previ ously descri bed.

Aortas weres Aodk@Cdradioairsl; fi xed in 10% Neutra
Buf fered Fornmlin for 3-7 days theg transferred to

70% Et harfath R Buprsnive iderendendly seleqred i e grapppnsisting of

gjnal é@l,ssupﬁfmﬁm&! ﬂ%ﬁ%ﬁb@iﬁl&ﬁgm@mﬁnzqimm, -CN,
ensi t'onet er unar S; i sQn

foll M%ﬁ@q}a]?\ an@%(’fomﬁﬁd%ty:i HE 51(=QSWNRd?he‘2r ré"gﬁ(rbﬁ‘ér e
anal yzed gf5i Rg1 LiHedfuteRialy, eRrcx ey aiberitiRE hibteidcyblfd,

Admi ni stration of Conmpound B for 3 weeks significantly
(p <cyologtkyl, peabeiieed elaalltber of PCNA-positive cells
conpar ed \it Re ¥ 6RioLSichfiE &t SlyRR By Fi gure 11).
Simlarly, parathyroid weights were also si n|f|can}ly
eecr easedatiRUsnipdapaeiently, atyl.axallod, hetrorarlsl. rocyclylalkyl,

conpal.f ?g&/glgl\rfmﬁﬂg 6l ﬁnshﬁs@ﬁlﬁg(?oﬁﬁﬁéﬁﬁitéd l{yF dng BQuistluents selected

Fi gure nstrates t adm ni stration of Conpound
B si femfthegonr sonsistihged dllsk hilpgepThaloalid jalikogy, cxany, aisigHtro;

ANOVA! F1 ShSK RSisPhakRidchtly, 3L halBAKA! AiRndlich bELADERS of which

post - hoc) en conpared to vehicle treated ani mals.
Fi gumey belsubbetitnied br wtselstitutest adni ni strati on of Conpound

i mal s_f ' [ X '
Borti o bty enafaalR selafly, AAE G KR B
t r eaheretogyeiytedkyd whnretnthe slbyle a0l eralkykihgierasydlgl, and
illustrat t f : a
Ini t lr'l edgér%cy(ecg/ 7 gr% &Lﬁs%tcutﬁ?cf br?/c(:P Po l’.}’rl)q 4%&?}1:@11@ ggcéféf'ﬁlom Ikyl,

creati nine’i’'n the adeni ne-induced
CKD nodel with vascular calcification. Briefly, |evels
of both BUN and creatinine significantly (p < 0.05)
i ncreased after 3 weeks adenine treatnent (post)
conpared to pretreatnent vehi tl e (n=4); Conpound B
(n=7) Figure 10. There was no significant treatnent
effect of Conmpound B (n=7) on BUN (p>0.05) when
conpared to vehicle treated controls (n=4). However,
Compound B (n= 7) nedi ated a decrease in creatinine
l evels (p < 0.05) conpared to vehicle (n = 4) treated
animals. Figure 16 denonstrates the effect of Conpound
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Adm ni stration of paricalcitol to 5/6 Nx rats
significantly (p < 0.05) decreased serum PTH | evel s
weowpaemel to 5/6 Nx + vehicle. There were no cP@nysm06/09683

bl ood ionized calcium creatinine or serumP |evels

conpared to 5/6 Nx + vehicle. Paricalcitol

significantly increased aortic Ca and P content (p <

0.05) conpared to vehicle treated 5/6 Nx ani nmal s

(Table 1). 5/6Nx + ConmpoundB Admi nistration of

Co n / i ORb fd tYORD - A05RRE
"T%%g&l Baib A %‘r‘}% %Iécf nrttoIRP, Cg—@k, ORP -NR&ONRR",

decreaSed ser S conpar td veRicle treated
5/ 6 -SeQORIRCEO)NRER s -QeE-0)Rb - MR 4ifHRR | ANRIPGOLR 6rd zed
calqée&hb&? atinine or serumP levels conpared to 5/6
Nx + vehtcle.” Li kew se, adm nistration of Conpound B
did not sigdick2rcantly change aortic Ca or P content

en conpar tqg.either vehicle treated shamor 5/6 Nx
gﬂin&lsngfggﬂéu%)?m5/6hk +Paricalcitol +
ConmpoundBAd®iIn2 sy, oad;i on of Conpound B to parical citol
treated 5/6. r at.s,2Si gni fii cant 0. < e
or t1 o R BT S AC S 8 Rs pslpglthed GRS fhon
t r ea'dgnaizthdipalopleaylc, t-dimetfighedgc?, édsthyiphends 2,.4.6- Ca
and P content | upnd B adm ni strati on was not
sigHP?@@&WFQV”g%%%%ﬂgﬁ?ﬂ?vgn1shan1controls treated
Wi t horuehiralaceufiogltymateptableahis )heredhie combi nati on of
pari cal citol and Conmpound B further reduced serum PTH

| evel s significantly (p < 0.05) when conpared to
par aial ciTthe elethol oCaypsd¢iatndt-10,adtesth i Galdbbnimeaticcoaipoms is

Animal s treate it h the cophination,qf .Co d B and
St R e MR e

cal GihemletbaRadiieNbneplarmsentitalFadceptatlssaiianperfed to 5/ 6
Nx + vehicle (Table 1). Exanple 4 This exanple
Yenonstrates that the cal cimmetic

N- ( (65 ( et Yoo )of 4ny of(claithd 1-00rvii¥Bdiighk kalcimimetic compound is
1,1 - bi phenyl - 3-yl ) met hyl ) - 1- phenyl et hanam ne

( Corfi¥asaiaet Clsignificantly reduces paricalcitol and
calcitriol nediated mneralization of soft tissue.
Animal s Wstar rats (200-25Qg),.fed a 0.6% and .1. 2%
i B . e enod o elst LoBHID bR o gk previoisty
beCeidnflistRa t§ Aklkejbdag treatments starting one day
postsurgery: 5/6 Nx + vehicle, 5/6 Nx + paricalcitol
240 ng/ kg every 48 hr or calcitriol 80 ng/kg every 48
hr i i er pefoink @RI Mim D6, BvHein th @fthialITitbroDis cltitriol,
calcitriol + Conmpound B ( 1.5 ng/kg ?ve y 48 hr
subcalfasrieidels flgrerqaleiigiol mggacalegpRI BaHE: 0[- 1.5 ny/ kg

every 48 hr subcutaneously). After 14 days, rats were
anest heti zed and sacrificed and tissues were renpved
and b¥ oceBearethosiofislaim 46 .orierean theyiamindd sel Evelitiissa
staining to neasure mneralization and H&E staining).
Figure 19 (top panel: AL B Q) illustrates that

admi H-st rEeimesthaskofclpire iL6.rwhsrein thegrigmipd stgiobisipatiakedokd

m neralization in heart (A), kidney (B), and lung (O,
the only tissues exam ned, as evident by the dark .
tisstd stHiemeibed dagypkclams (118 Vhareip dieclcimimefic compound is
gglm rééﬁ?§¥%§?gég%??%$?%@%@ggﬁggggg hear?)%%§?
kidney (E), and lung (F) mneralization as shown by
the reduced dark staining of tissues.Figure 20 (top
panel : A) illustrates that adm nistration of
paricalcitol to 5/6 Nx rats increased m neralization
in kidney (A), as evident by the dark tissue st ai ni ng.
Figure 20 (bottom panel: B) denonstrates that

adm ni stration of Conpound B to paricalcitol-treated
5/6 Nx rats reduced kidney (B) mneralization as

evi denced by the reduced dark staining of tissues. A
publ i cations, patents and patent applications cited in
this specification are herein incorporated by
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n ranges fromQo 5 mranges froml to 5; and the

al kyl radical is chosen from Cl-C3 al kyl radicals,
wokioehozse optionally substituted with at | easPCDIE2006/009683

group chosen from saturated and unsaturated, |inear,

branched, and cyclic C1-C9 al kyl groups,

di hydr oi ndol yl and t hi odi hydr oi ndol yl groups, and 2-,

3-, and 4-piperidinyl groups; or a pharmaceutically

acceptable salt thereof. 12. The nmethod of any of

cl ai 1 ' - cal o4 i j j dis

N- ( -[Z-Eﬁ?gfggﬁgﬁéﬁfgggopy §¥g%§??“§%%g?gg#ﬂg?ﬁgyg%%n

zy| admiesterd @ hbintiorewith & gitdnyinfrgapk abl e sal t

t hereof. 13. The nethod of any of clainms 1-10, wherein

the calcimmetic conpound is a conpound of the fornula

|1 122, wh&heingthofRef iny cdelpims Is Ub sithietetit thel calgippimetic compound is

et er.ocvcl S ks ﬁggﬁ clyl, cycloal kyl, or
gubf@F?ﬁ%%%&gy§%%§%b§¥% ﬁ%ggﬁg%yl or hal oal kyl; R3
is H alkyl, or haloalkyl; R4 is H alkyl, or

hal ogl kyl, _eac 2Se [ S ISl
frort ne e ebathdnfishs) S BBRIRRERR R IRE SEb e
al kaxdyninisterfirst 4 therhpaitiedllyeffystivh anoge of a cabfind e compipnd to
- NR&% ;’%%Rd -NRAC(=O NR dRd, - NRdS(=0) mNRdRd, or
- NRaT( = 'd; R6 is aryl, substituted aryl,
fret erocyclyl, substituted heterocyclyl, cycloal kyl, or

substituted cycl.oal kyl .. each. i in 2

al kyt* or Lfﬁlgﬂ?ﬁ}oﬁf?f’la%%%% N re}ngﬁ © “T'uﬁ%e é:{plg %‘gige%{ﬁg%& Ma%flﬁe#ed
ar al deytim crbgtingfedewsts ifducedby the hdmninsyationl cflakjthming starobfo the
whi ch, may be unsubstituted or substituted by up to 3
substP¥elents sel ected from the group consisting of

al kyl , hal ogen, hal oal kyl, al koxy, cyano, and nitro;
each Rc is, independently, alkyl, haloal kyl, phenyl or
benzyl, each of which may be substituted or
unsubstituted; each Rd is, independently, H, alkyl,
aryl, aral kyl, heterocyclyl, or heterocyclylal kyl
wherein the allcyl , aryl, aralkyl, heterocyclyl, and
het erocycl yl al kyl are substituted by 0, 1, 2, 3 or 4
substituents sel ected from al kyl , hal ogen, hal oal kyl

al koxy, cyano, nitro, Rb, -C(=O R -ORb, -NRaRa
-NRaRb, -C(=O ORC, -C(=O NRaRa, -OC(O R 0, -NrRaC(=0)R
c, -NRaS(=O nRc and -S(=OnNRaRa; mis 1 or 2; nis O,
lor 2, and pis O 1, 2, 3, or 4; provided that if R2
is methyl, pis O and R6 is unsubstituted phenyl,
then RL is not 2, 4-dihal ophenyl, 2, 4-dinethyl phenyl,

2, 4-di et hyl phenyl, 2,4,6- trihal ophenyl, or
2,3,4-trihal ophenyl; or a pharmaceutically acceptabl e
salt thereof. 14. The nethod of any of clains
1-105wherein the calcimnetic conpound is
N-((6-(nmethyloxy)-4"-(trifluoronethyl)-I,I"-biphenyl-3
-yl )met hyl ) - | phenyl et hanam ne, or a pharnaceutically
acceptable salt thereof. 15. The nethod of any of
clains 1-10, wherein the calcimnetic conpound is
cinacal cet HO. 16. The nmethod of claim1l, wherein a
vitamin D sterol had been previously adnm nistered to
the subject. 17. The method of claim 16, wherein the
vitamn D sterol is calcitriol, alfacalcidol

doxercal ciferol, maxacalcitol or paricalcitol. 18. The
met hod of claim 16, wherein the vitamn D sterol is
calcitriol. 19. The nmethod of claim 16, wherein the
vitamin D sterol is paricalcitol. 20. The nethod of
any of clains 1-10, wherein tHe cal ci minetic compound
is adm nistered prior to or follow ng adm nistration
of a vitamn D sterol.21. The nethod of any of clains
1-10, wherein the calcimnetic conmpound is
adm ni stered in conbination with a vitamn D sterol.
22. The nethod of any of clains 1-10, wherein the
calcim netic conmpound is admi nistered in conbination
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