
TITLE OF THE INVENTION PYRIMIDINDIONE DERIVATIVES AS
PROKINETICIN RECEPTOR ANTAGONISTS CROSS-REFERENCE TO
RELATED APPLICATIONS This Application claims priority
to United States Provisional Patent Application No.
60/664865 March 24, 2005, which is hereby incorporated
by reference in its entirety. STATEMENT REGARDING
FEDERALLY SPONSORED RESEARCH OR DEVELOPMENT The
research and development of the invention described
below was not federally sponsored. BACKGROUND OF THE
INVENTION Functional bowel disorders involve abnormal
motility and secretion within organs of the
gastrointestinal (Gl) tract, and are characterized by
abdominal discomfort/pain. The criteria for these
disorders are summarized by gastroenterologists in the
'Rome Il criteria'. Based on these criteria the
disorders are common and include, but are not limited
to, functional dyspepsia, irritable bowel syndrome
(IBS), gastroesophageal reflux disease (GERD) and
non-erosive reflux disease (NERD), and chronic
constipation (including colonic inertia, idiopathic
pseudoobstruction). GERD is extremely prevalent, is
usually associated with noncardiac chest pain and may
be treated with acid-suppressing agents and prokinetic
agents. IBS is characterized by the presence of
reoccurring constipation and/ordiarrhea, which can be
associated with gaseous distention/bloating and
abdominal discomfort/pain (Thompson, W.G. and Heaton,
K.W. Gastroenterology 1980, 79, 283-288). The onset of
the pain of IBS is associated with a change in the
frequency and/or form of stool and can be relieved by
defecation. IBS is an extremely prevalent condition
that occurs to varying severity in 10-1 5% of the
population (Saito, Y.A.; Schoenfeld, P.; and Locke,
G.R. Am. J. Gastroenterol. 2002, 97, 1910- 191 5). The
pain may be treated with smooth muscle relaxants and
antidepressants (Jackson, J.L ; O'Malley, P.G.;
Tomkins, G.; Balden, E.; Santoro, J.; and Kroenke, K.;
Am. J. Med. 2000, 108, 65-72; Jailwala, J.; Imperiale,
T.F.; and Kroenke, K.; Ann. Intern. Med. 2000,
733:136-147; Akehurst, R. and Kaltenthaler, E. Gut
2001 , 48, 272-282; Poynard, T.; Regimbeau, C ; and
Benhamou, Y.; Aliment Pharmacol. Ther. 2001, 15,
355-361). Severe diarrhea predominant IBS is treated
by alosetron, whereas constipation predominant IBS is
treated by tegaserod. Functional dyspepsia is a
disorder of the upper Gl tract with symptoms
exacerbated by a meal and associated with early
satiety, nausea and vomiting. Although its etiology is
unknown, prokinetic agents may relieve the symptoms of
IBS. In some patients there is overlap in symptoms
between GERD/NERD, functional dyspepsia and IBS.
Treatments for functional bowel disorders, such as
IBS, have low efficacy and are associated with adverse
effects. For example, alosetron is approved by the FDA
on a risk management program because it is associated
with an increase in a serious adverse event, ischemic
colitis. No treatments effectively alleviate pain in
functional bowel disorders. In addition to functional
disorders, inflammatory bowel diseases (IBD) are
common and include ulcerative colitis (UC) and Crohn's
disease (CD). Although there may be a genetic
component to CD, the etiology of both CD and UC is
unknown.UC is a diffuse mucosal disease of the colon,
characterized by inflammation and ulceration, which is
associated with diarrhea and abdominal cramping. The
mucosal inflammation progresses from the rectal area
to eventually extend through the large bowel. CD is a
transmural inflammation that most frequently involves
the distal small bowel and colon. The inflammation can
result in ulcers of varying involvement and in severe
cases result in transmural scarring and chronic
inflammation. Both infectious and dysregulated immune
functions may contribute to disease onset. Therapies
for IBD include corticosteroids, immunosuppressives
(azathioprine, mercaptopurine, and methotrexate) and
aminosalicylates (5-ASA). These therapies involve
suppression of the immune system by mimicking
corticoids, or unknown mechanisms of action. Oral
corticosteroid use is associated with serious adverse
effects, whereas immunosuppressives and
aminosalicylates are only moderately effective.
Infliximab (a chimeric monoclonal anti-tumor necrosis
factor antibody) is effective in CD, however, its use
is associated with the presence of antibodies, which
reduce its efficacy. There are no treatments that
target the motility and secretory abnormalities or
painful sensation that are associated with gut
inflammation. The cysteine rich proteins known as
Prokineticin 1 (PK1) and Prokineticin 2 (PK2), as well
as variants, fragments and molecules having PK
activity, have been identified. These have been shown
to contract gastrointestinal smooth muscle (Li, M.;
Bullock, CM.; Knauer, D.J.; Ehlert, FJ. ; and Zhou,
Q.Y., MoI. Pharmacol. 2001, 59, 692-698), and suppress
feeding (Negri, L.; Lattanzi, R.; Giannini, E.; De
Felice, M.; Colucci, A. and Melchiorri, P. Brit. J.
Pharmacol. 2004, 142, 181-191). PK1 and PK2 act on
both PK1 and PK2 receptors, and limited structural
changes of Cterminal cysteine-rich regions of these
related PKs are tolerated. For example, chimeric PKs,
where the cysteine-rich domains of PK 1 and PK 2 were
exchanged between the two; and a splice variant of PK2
that included a 2 1 residue insertion in its
C-terminal domain retained activity (Bullock, CM; Li
J.D.; Zhou, Q.Y.; MoI.Pharmacol. 2004, 65(3), 582-8).
A PK variant binds to receptors of primary sensory
neurons, and results in an intense sensitization of
peripheral nociceptors to thermal and mechanical
stimuli (Mollay, C ; Weschelberger, C ; Mignogna, G.;
Negri, L.; Melchiorri, P.; Barra, D.; Kreil, G.; Eur.
J. Pharmacol. 1999, 374, 189-196; Negri, L ; Lattanzi,
R.; Giannini, E.; Metere, A.; Colucci, M.; Barra, D.;
Kreil, G.; Melchiorri, P.; Brit. J. Pharmacol. 2002,
137(8), 1147-54). Patent application PCT/US2004/087054
A2 provides methods of modulating gastric acid or
pepsinogen secretion by administering an amount of a
prokineticin receptor antagonist effective to alter
one or more indicia of gastric acid secretion. PK1
induces proliferation, migration and fenestration in
capillary endothelial cells derived from endocrine
glands. The expression of PK mRNA is restricted to 



the steroidogenic glands, ovary, testis, adrenal and
placenta (LeCouter, J.; Kowalski, J.; Foster, J.;
Hass, P., Zhang, Z.; Dillard-Telm, L , Frantz, G.,
Rangell, L.; DeGuzman, L.; Keller, G.A.; Peale, F.;
Gurney, A.; Hillan, KJ. ; Ferrara, N. Nature 2001, 412
(6850), 877-84). In 2002 the identification of the PK1
receptor provided a novel molecular basis for the
regulation of angiogenesis in endocrine glands
(Masuda, Y.; Takatsu, Y.; Terao, Y.; Kumano, S.;
Ishibashi, Y.; Suenaga, M.; Abe, M.; Fukusumi, S.;
Watanabe, T.; Shintani, Y.; Yamada, T.; Hinuma, S.;
Inatomi, N.; Ohtaki, T.; Onda, H.; Fujino, M.;
Biochem. Biophys. Res. Commun. 2002, 293(1), 396-402;
l_eCouter, J.; Lin, R.; Ferrara, N.; Cold Spring Harb
Symp Quant Biol. 2002, 67, 2 17-21). For example,
adenoviral delivery of PK1 to the mouse testis results
in a potent angiogenic response (LeCouter, J.; Lin,
R.; Tejada, M.; Frantz, G.; Peale, F.; Hillan, K.J.;
Ferrara, N. Proc. Natl. Acad. Sci. U S A. 2003, 100,
2685-90). Recently, it was shown that PK1 mRNA is not
normally expressed in colorectal normal mucosa but is
detected in colorectal cancer cells (Goi, T.; Fujioka,
M.; Satoh, Y.; Tabata, S.; Koneri, K.; Nagano, H.;
Hirono, Y.; Katayama, K.; Hirose, K. and Yamaguchi.,
Cancer Res. 2004, 54,1906-1910).Prokineticin 2
receptor antagonists are useful in the treatment and
prevention of various mammalian disease states, for
example, visceral pain that is associated with IBS and
IBD. Additionally, PK2 receptor antagonists are useful
for the treatment of GERD or other forms of secretory
diarrhea. And, PK2 receptor antagonists are useful in
treating cancer-specific angiogenesis factor in the
large intestine and reproductive organs. It is an
object of the present invention to provide
prokineticin 2 receptor antagonists. It is also an
object of the invention to provide a method of
treating or ameliorating a condition mediated by
prokineticin 2 receptor. And, it is an object of the
invention to provide a useful pharmaceutical
composition comprising a compound of the present
invention useful as a prokineticin 2 receptor
antagonist. SUMMARY OF THE INVENTION The present
invention is directed to a compound of Formula (I):
Formula (I) wherein: Ai is hydrogen; aryl; heteroaryl;
C5-8cycloalkyl; or heterocyclyl; provided that Ai is
other than piperidin-4-yl,
L/-t-butoxycarbonyl-piperidin-4-yl, or
L/-methyl-piperidin- 3-yl; and wherein substituents of
Ai other than hydrogen are optionallysubstituted with
one to three substituents independently selected from
the group consisting of d - alkyl, hydroxy(Ci
-6)alkyl, Ci -6alkoxy, halogen, nitro, halogenated
C-i-balkyl, halogenated Ci -6alkoxy, d - alkylthio,
Ci-6alkoxycarbonyl, amino, Ci - 6alkylamino, di(Ci.
6alkyl)amino, cyano, hydroxy, aminocarbonyl, Ci -
6alkylaminocarbonyl, di(Ci-6alkyl)aminocarbonyl, Ci
-6alkoxycarbonylamino, Ci - 6alkylcarbonyl, Ci
-6alkylthiocarbonyl, formyl, Ci -6alkylsulfonyl, Ci -
6alkylsulfonylamino, aminosulfonyl, Ci
-6alkylaminosulfonyl, and di(Ci- 6alkyl)aminosulfonyl;
Li is -(CH 2)r - or -CH 2CH2X(Cl-I2)S-, optionally
substituted with one to three subsitutuents
independently selected from the group consisting of Ci
-6alkyl, C2. 6alkenyl, C2-6alkynyl, and halogen;
provided that when Ai is hydrogen, r is greater than
or equal to 4; r is an integer of 1 to 5; s is an
integer of 1 to 3; X is O or S; D is -P-A 2; wherein
when A2 is hydrogen, P is -(CH 2)4-6- , and when A2 is
other than hydrogen, P is -(CH 2)i-2 - or -CH 2CH=CH-;
A2 is hydrogen; benzodioxalyl; heteroaryl other than
unsubstituted pyridin-2-yl; C-3- cycloalkyl; or phenyl
optionally substituted at the meta and para positions
with one to three substituents independently selected
from the group consisting of Ci - 6alkyl, Ci -6alkoxy,
halogen, halogenated Ci -6alkyl, halogenated Ci
-6alkoxy, aryl(Ci -6)aIkoxy, phenyl, d - alkylthio,
Ci- alkoxycarbonyl, amino, d - alkylamino,
di(Ci-6alkyI)amino, cyano, hydroxy, nitro, d -
alkylcarbonyl, d - alkylthiocarbonyl, aminocarbonyl, d
- alkylaminocarbonyl, di(Ci -6alkyl)aminocarbonyl, Ci
- alkylcarbonylamino, and a non fused
Cs-ecycloalkyloxy; wherein benzodioxalyl, heteroaryl,
and C3-8cycloalkyl are optionally substituted with one
to three substituents independently selected from the
group consisting of Ci -6alkyl, d - 6alkoxy, halogen,
halogenated Ci -6alkyl, halogenated Ci-6alkoxy,
aryl(Ci- 6)alkoxy, phenyl, Ci -6alkylthio,
Ci-6alkoxycarbonyl, amino, d -6alkylamino,
di(d.6alkyl)amino, cyano, hydroxy, nitro,
C1-6alkylcarbonyl, Ci- alkylthiocarbonyl,
aminocarbonyl, C1-6alkylanninocarbonyl, di(Ci
-6alkyl)aminocarbonyl, C1- 6alkylcarbonylamino, and a
non fused Cs- cycloalkyloxy; provided that no more
than two substituents on A2 are aryl(Ci-6)aIkoxy,
phenyl, or a non fused C3-6cycloalkyloxy; provided
that when Ai 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; phenyl substituted with aryl(Ci -6)alkoxy or
phenyl; or phenyl substituted at the meta position
with cyano; and, further provided that when A1 is
unsubstituted phenyl and L2 is -X1-CH(R*)- (CRyRz)2 -
wherein X1 is NH and Rx, Ry, and Rz are each hydrogen,
A2 is other than phenyl substituted with methoxy; and,
provided that when A1 is 3,4-dichloro-phenyl and P is
-CH 2-, A2 is other than phenyl substituted at the
meta position with trifluoromethyl or
trifluoromethoxy; and, further provided that when A1
is 3,4-dichloro-phenyl and P is -(CH 2)2 - , A2 is
other than 4-methoxy-phenyl; W is N or C(Rw); wherein
Rw is H or Ci -2alkyl; L2 is a bivalent radical
selected from the group consisting of pyrrolidinyl or
piperidinyl attached to the triazine ring of Formula
(I) via its nitrogen atom, wherein said pyrrolidinyl
or piperidinyl is substituted on a carbon atom with
-(CH 2)0-2 - ; -NH-C5-7cycloalkyl-(CH 2)o-2 - ; such
that when C5-7cycloalkyl is cyclohexyl, Q is attached
at either the 2- or cis-4-position relative to the
position of -NH-; -Xr(CH 2)u-X2-(CH2)v-; wherein u is
an integer of 1 to 3; and wherein v is an 



integer of 1 to 4; provided that when Xi is a direct
bond and W is C(RW) , then u is 1 and v is 2 to 4;
-X2-(CH2)o-4 - I -Xr(CH 2)2-3-X3-(CH 2)2-3 - ;-NH(CH
2)i-4C(=O)- , provided that at least one of Rb, Rc, or
Rd is other than hydrogen and m is 0; -NHC(=O)-(CH
2)1-4 -; -C(=O)NH(CR yR2)2-5 -; and -Xr CH(Rx)-(CR
yR2)i -5 -; such that when X1 is a direct bond and W
is C(RW) , then Rx is hydrogen; wherein Xi is -NH-, O,
S, or a direct bond, such that Xi is other than O when
W is N; X2 IS -CH=CH-; X3 is O, S, NH, or C=O; Rx, Ry,
and Rz are independently H or Ci -4alkyl; and provided
that L2 in any instance does not exceed 7 atoms in
length; and further provided that when L2 is
-X2-(CH2)0-4 - or -C(=O)NH(CR yRz)2.5 -, then Rw is
hydrogen; Q is -(O) mN(Ra)-G; and m is Oor 1; G is
-C(=NR b)NRcRd ; Ra and Rd are independently hydrogen,
Ci -6alkyl, C2-6alkenyl, or C-3-6alkynyl, wherein
substituents of Ra and Rd other than hydrogen are
optionally substituted with one to three substituents
independently selected from the group consisting of
hydroxy, Ci -4alkoxy, fluoro, amino, Ci -4alkylamino,
diCi -4aikylamino, and Ci - 4alkylcarbonyl; or Ra and
Rc are taken together with the atoms to which they are
attached to form a 5-8 membered monocyclic ring
optionally substituted with oxo; Rb is hydrogen, Ci
-6alkyl, C2-6alkenyl, C3-6alkynyl, C2-6alkoxycarbonyl,
or cyano; or, Rb and Rc are taken together with the
atoms to which they are attached to form a 5-8
membered monocyclic ring optionally substituted with
oxo; Rc is hydrogen, C-i.-ioalkyl, C2-i 0alkenyl, C3-i
0alkynyl, C3-7cycloalkyl, adamantyl, amino,
Ci-6alkylamino, di(Ci- 6alkyl)amino, Ci-
alkylcarbonyl, d - alkoxycarbonyl, arylcarbonyl,
heteroarylcarbonyl, heterocyclylcarbonyl, aryl,
heteroaryl, orheterocyclyl; wherein C-M oalkyl,
C2-ioalkenyl, and C2-ioalkynyl are optionally
substituted with one to three substituents
independently selected from the group consisting of
hydroxy, Ci -6alkoxy, trifluoromethyl, aryl,
heteroaryl, and heterocyclyl; and wherein any aryl- or
heteroaryl-containing substituents of Rc are
optionally substituted with one to three substituents
independently selected from the group consisting of d
- alkyl, C-i- alkoxy, halogen, fluorinated Chalky!,
fluorinated Ci -6alkoxy, Ci -6alkylcarbonyl,
Ci-6alkoxycarbonyl, aminocarbonyl, Ci -
6alkylaminocarbonyl, di(Ci- 6alkyl)aminocarbonyl,
d-ealkoxycarbonylamino, formyl, Ci- alkylsulfonyl,
Ci-6alkylsulfonylamino, aminosulfonyl, Ci -
6alkylaminosulfonyl, and di(Ci -6alkyl)aminosulfonyl,
nitro, methylthio, hydroxy, and cyano; or, Rc and Rd
are taken together with the atoms to which they are
attached to form a 5-8 membered monocyclic ring that
optionally includes 1 to 2 O or S heteroatoms within
the ring, and said ring is optionally substituted with
oxo; with the proviso that in any instance, only one
ring optionally exists between Ra and Rb, Rb and Rc,
or Rc and Rd; and enantiomers, diastereomers,
tautomers, solvates, and pharmaceutically acceptable
salts thereof. BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 shows a MALDI-TOF ANALYSIS of a
Prokineticin-1 ligand preparation mixture. The mixture
includes a four C-terminal residue truncated product
(MW= 9172), and a full-length prokineticin-1 ligand
(MW= 9668). DETAILED DESCRIPTION OF THE INVENTIONAs
used herein, the following terms are intended to have
the following meanings: "Ca-J," (where a and b are
integers) refers to a radical containing from a to b
carbon atoms inclusive. For example, d -3 denotes a
radical containing 1, 2 or 3 carbon atoms. With
reference to substituents, the term "independently"
means that when more than one of such substituent is
possible, such substituents may be the same or
different from each other. Therefore, designated
numbers of carbon atoms (e.g. Ci - ) shall refer
independently to the number of carbon atoms in an
alkyl or cycloalkyl moiety or to the alkyl portion of
a larger substituent in which alkyl appears as its
prefix root. As used herein, unless otherwise noted,
"alkyl" whether used alone or as part of a substituent
group refers to straight and branched carbon chains
having 1 to 8 carbon atoms or any number within this
range. The term "alkoxy" refers to an -Oalkyl
substituent group, wherein alkyl is as defined supra.
Similarly, the terms "alkenyl" and "alkynyl" refer to
straight and branched carbon chains having 2 to 8
carbon atoms or any number within this range, wherein
an alkenyl chain has at least one double bond in the
chain and an alkynyl chain has at least one triple
bond in the chain. An alkyl and alkoxy chain may be
substituted on a carbon atom. In substituent groups
with multiple alkyl groups such as (Ci-6alkyl)2amino-
the d - alkyl groups of the dialkylamino may be the
same or different. "Halogenated alkyl" refers to a
saturated branched or straight chain alkyl radical
derived by removal of 1 hydrogen atom from the parent
alkyl; the parent alkyl chain contains from 1 to 8
carbon atoms with 1 or more hydrogen atoms substituted
with halogen atoms up to and including substitution of
all hydrogen atoms withhalogen. Preferred halogenated
alkyl groups include include trifluoromethyl
substituted alkyls and perfluorinated alkyls; more
preferred fluorinated alkyls include trifluoromethyl.
"Halogenated alkoxy" refers to a radical derived from
a halogenated alkyl, radical attached to an oxygen
atom with the oxygen atom having one open valence for
attachment to a parent structure. The term
"cycloalkyl" refers to saturated or partially
unsaturated, moncyclic or polycyclic hydrocarbon rings
of from 3 to 20 carbon atom members (preferably from 3



to 14 carbon atom members). Examples of such rings
include, and are not limited to, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or
adamantyl. The term cycloalkyl includes a cycloalkyl
ring fused to a benzene ring (benzo fused cycloalkyl),
a 5 or 6 membered heteroaryl ring (containing one of
O, S or N and, optionally, one additional nitrogen) to
form a heteroaryl fused cycloalkyl. The term
"heterocyclyl" refers to a nonaromatic cyclic ring of
5 to 10 members in which 1 to 4 members are nitrogen
or a nonaromatic cyclic ring of 5 to 10 members in
which zero, one or two members are nitrogen and up to
two members is oxygen or sulfur; wherein, optionally,
the ring contains zero, one or two unsaturated bonds.
The term heterocyclyl includes a heterocyclyl ring
fused to a benzene ring (benzo fused heterocyclyl), a
5 or 6 membered heteroaryl ring (containing one of O,
S or N and, optionally, one additional nitrogen), a 5
to 7 membered cycloalkyl or cycloalkenyl ring, a 5 to
7 membered heterocyclyl ring (of the same definition
as above but absent the option of a further fused
ring) or fused with the carbon of attachment of a
cycloalkyl, cycloalkenyl or heterocyclyl ring to form
a spiro moiety. For instant compounds of the
invention, the carbon atom ring members that form the
heterocyclyl ring are fully saturated. Other compounds
of the invention may have a partially saturated
heterocyclyl ring. Additionally, heterocyclyl includes
a heterocyclic ring bridged to formbicyclic rings.
Preferred partially saturated heterocyclyl rings may
have from one to two double bonds. Such compounds are
not considered to be fully aromatic and are not
referred to as heteroaryl compounds. Examples of
heterocyclyl groups include, and are not limited to,
pyrrolinyl (including 2/-/-pyrroie, 2-pyrrolinyl or
3-pyrrolinyl), pyrrolidinyl, 2-imidazolinyl,
imidazolidinyl, 2-pyrazolinyl, pyrazolidinyl,
piperidinyl, morpholinyl, thiomorpholinyl and
piperazinyl. The term "aryl" refers to an unsaturated,
aromatic monocyclic ring of 6 carbon members or to an
unsaturated, aromatic polycyclic ring of from 10 to 14
carbon members. Examples of such aryl rings include,
and are not limited to, phenyl, naphthalenyl or
anthracenyl. Preferred aryl groups for the practice of
this invention are phenyl and naphthalenyl. The term
"heteroaryl" refers to an aromatic ring of 5 or 6
members wherein the ring consists of carbon atoms and
has at least one heteroatom member. Suitable
heteroatoms include nitrogen, oxygen or sulfur. In the
case of 5 membered rings, the heteroaryl ring contains
one member of nitrogen, oxygen or sulfur and, in
addition, may contain up to three additional
nitrogens. In the case of 6 membered rings, the
heteroaryl ring may contain from one to three nitrogen
atoms. For the case wherein the 6 membered ring has
three nitrogens, at most two nitrogen atoms are
adjacent. The term heteroaryl includes a heteroaryl
ring fused to a benzene ring (benzo fused heteroaryl),
a 5 or 6 membered heteroaryl ring (containing one of
O, S or N and, optionally, one additional nitrogen), a
5 to 7 membered cycloalkyl ring or a 5 to 7 membered
heterocyclic ring (as defined supra but absent the
option of a further fused ring). Examples of
heteroaryl groups include, and are not limited to,
furyl, thienyl, pyrrolyl, oxazolyl, thiazolyl,
imidazolyl, pyrazolyl, isoxazolyl, isothiazolyl,
oxadiazolyl, triazolyl, thiadiazolyl, pyridinyl,
pyridazinyl, pyrimidinyl or pyrazinyl; fused
heteroaryl groups include indolyl, isoindolyl,
indolinyl, benzofuryl, benzothienyl, indazolyl,
benzimidazolyl, benzthiazolyl, benzoxazolyl,
benzisoxazolyl,benzothiadiazolyl, benzotriazolyl,
quinolizinyl, quinolinyl, isoquinolinyl or
quinazolinyl. The term "arylalkyl" means an alkyl
group substituted with an aryl group (e.g., benzyl,
phenethyl). Similarly, the term "'arylalkoxy"
indicates an alkoxy group substituted with an aryl
group (e.g., benzyloxy). The term "halogen" refers to
fluorine, chlorine, bromine and iodine. Substituents
that are substituted with multiple halogens are
substituted in a manner that provides compounds, which
are stable. The term "oxo" whether used alone or as
part of a substituent group refers to an O= to either
a carbon or a sulfur atom. For example, phthalimide
and saccharin are examples of compounds with oxo
substituents. Whenever the term "alkyl" or "aryl" or
either of their prefix roots appear in a name of a
substituent (e.g., arylalkyl, alkylamino) it shall be
interpreted as including those limitations given above
for "alkyl" and "aryl." Designated numbers of carbon
atoms (e.g., CrC 6) shall refer independently to the
number of carbon atoms in an alkyl moiety or to the
alkyl portion of a larger substituent in which alkyl
appears as its prefix root. For alkyl, and alkoxy
substituents the designated number of carbon atoms
includes all of the independent member included in the
range specified individually and all the combination
of ranges within in the range specified. For example
Ci -6 alkyl would include methyl, ethyl, propyl,
butyl, pentyl and hexyl individually as well as
sub-combinations thereof (e.g. Ci -2, Ci -3, Ci -4, Ci
-5,C2-6 , C3-e, C4-6, C5-6, C2-5,etc.). The term
"subject" as used herein, refers to an animal,
preferably a mammal, most preferably a human, who has
been the object of treatment, observation or
experiment.The term "therapeutically effective amount"
as used herein, means that amount of active compound
or pharmaceutical agent that elicits the biological or
medicinal response in a tissue system, animal or human
that is being sought by a researcher, veterinarian,
medical doctor or other clinician, which includes
alleviation of the symptoms of the disease or disorder
being treated. As used herein, the term "composition"
is intended to encompass a product comprising the
specified ingredients in the specified amounts, as
well as any product which results, directly or
indirectly, from combinations of the specified
ingredients in the specified amounts. As used herein,
the term "acyl" refers to alkylcarbonyl substituents.
Throughout this disclosure, the terminal portion of
the designated side chain is described first, followed
by the adjacent functionality toward the point of
attachment. Thus, for example, a
"phenylCi-ealkylaminocarbonylCi- alkyl" substituent
refers to a group of the formula The present invention
is directed to a compound of Formula (I):Formula (I)
wherein: Ai is hydrogen; aryl; heteroaryl;
C5-8cycloalkyl; or heterocyclyl; provided that Ai is
other than piperidin-4-yl,
/V-t-butoxycarbonyl-piperidin-4-yl, or
L/-methyl-piperidin- 



3-yl; and wherein substituents of Ai other than
hydrogen are optionally substituted with one to three
substituents independently selected from the group
consisting of Ci -6alkyl, hydroxy(Ci- 6)alkyl, Ci
-6alkoxy, halogen, nitro, halogenated d - alkyl,
halogenated Ci-6alkoxy, Ci -6alkylthio, d -
alkoxycarbonyl, amino, Ci - 6alkylamino,
di(Ci-6alkyl)amino, cyano, hydroxy, aminocarbonyl, Ci-
6alkylaminocarbonyl, di(Ci..6alkyl)aminocarbonyl,
Ci-6alkoxycarbonylamino, Ci - 6alkylcarbonyl, Ci-
alkylthiocarbonyl, formyl, Ci-6alkylsulfonyl, Ci.
6alkylsulfonylamino, aminosulfonyl, Ci
-6alkylaminosulfonyl, and di(Ci- 6alkyl)aminosulfonyl;
Li is -(CH 2)r - or -CH 2CH2X(CH2)S-, optionally
substituted with one to three substituents
independently selected from the group consisting of Ci
-6alkyl, C2- 6alkenyl, C2-6alkynyl, and halogen;
provided that when Ai is hydrogen, r is greater than
or equal to 4; r is an integer of 1 to 5; s is an
integer of 1 to 3; X is O or S; D is -P-A 2; wherein
when A2 is hydrogen, P is -(CH 2)4-6- , and when A2 is
other than hydrogen, P is -(CH 2)i -2 - or -CH
2CH=CH-; A2 is hydrogen; benzodioxalyl; heteroaryl
other than unsubstituted pyridin-2-yl; C3- cycloalkyl;
or phenyl optionally substituted at the meta and para
positions with one to three substituents independently
selected from the group consisting of Ci - 6alkyl, Ci
-6alkoxy, halogen, halogenated Ci -6alkyl, halogenated
Ci -6alkoxy, aryl(Ci -6)alkoxy, phenyl, Ci
-6alkylthio, Ci -6alkoxycarbonyl, amino, Ci
-6alkylamino, di(Ci -6alkyl)amino, cyano, hydroxy,
nitro, d - alkylcarbonyl, d - alkylthiocarbonyl,
aminocarbonyl, d - alkylaminocarbonyl, di(Ci
-6alkyl)aminocarbonyl, d -alkylcarbonylamino, and a
non fused Ce-ecycloalkyloxy; wherein benzodioxalyl,
heteroaryl, and Ce-scycloalkyl are optionally
substituted with one to three substituents
independently selected from the group consisting of
C-i-balkyl, Ci- 6aikoxy, halogen, halogenated
Ci-6alkyl, halogenated Ci -6alkoxy, aryl(Ci-6)alkoxy,
phenyl, Ci -6alkylthio, Ci -6alkoxycarbonyl, amino, Ci
-6alkylamino, di(Ci- 6alkyl)amino, cyano, hydroxy,
nitro, Ci- alkylcarbonyl, Ci -6alkylthiocarbonyl,
aminocarbonyl, Ci-ealkylaminocarbonyl, di(Ci-
6alkyl)aminocarbonyl, C1- 6alkylcarbonylamino, and a
non fused Cs- cycloalkyloxy; provided that no more
than two substituents on A2 are aryl(Ci- 6)alkoxy,
phenyl, or a non fused Cs-ecycloalkyloxy; provided
that when Ai is unsubstituted phenyl and L2 is
-Xi-CH(R x)-(CRyRz)- wherein Xi is NH, and Rx, Ry, and
Rz are each hydrogen, A2 is other than unsubstituted
phenyl; phenyl substituted with aryl(Ci -6)alkoxy or
phenyl; or phenyl substituted at the meta position
with cyano; and, further provided that when Ai is
unsubstituted 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 methoxy; and,
provided that when Ai is 3,4-dichloro-phenyl and P is
-CH 2-, A2 is other than phenyl substituted at the
meta position with trifluoromethyl or
trifluoromethoxy; and, further provided that when Ai
is 3,4-dichloro-phenyl and P is -(CH 2)2 - , A2 is
other than 4-methoxy-phenyl; W is N or C(Rw); wherein
Rw is H or Ci- alkyl; L2 is a bivalent radical
selected from the group consisting of pyrrolidinyl or
piperidinyl attached to the triazine ring of Formula
(I) via its nitrogen atom, wherein said pyrrolidinyl
or piperidinyl is substituted on a carbon atom with
-(CH 2)0-2 - ; -NH-C5-7cycloalkyl-(CH 2)o-2-; such
that when Cs-T-cycloalkyl is cyclohexyl, Q is attached
at either the 2- or cis-4-position relative to the
position of -NH-;-Xr(CH2)u-X2-(CH2)v-; wherein u is an
integer of 1 to 3; and wherein v is an integer of 1 to
4; provided that when Xi is a direct bond and W is
C(RW) , then u is 1 and v is 2 to 4;
-Xi-(CH2)2-3"X3-(CH2)2-3-; -NH(CH2)i-4 C(=O)- ,
provided that at least one of Rb, Rc, or Rd is other
than hydrogen and m is 0; -NHC(=O)-(CH2)i -4 -;
-C(=O)NH(CRyRz)2-5 -; and -XrCH(R x)-(CRyRz)i -5 - ;
such that when X1 is a direct bond arid W is C(RW) ,
then Rx is hydrogen; wherein Xi is -NH-, O, S, or a
direct bond, such that Xi is other than O when W is N;
X2 is -CH=CH-; X3 is O, S, NH, or C=O; Rx, Ry, and Rz
are independently H or Ci. 4alkyl; and provided that
L2 in any instance does not exceed 7 atoms in length;
and further provided that when L2 is -X2-(CH2)o-4 - or
-C(=O)NH(CRyRz)2-5 - , then Rw of W is hydrogen; Q is
-(O) mN(Ra)-G; and m is 0 or 1; G is -C(=NR b)NRcRd ;
Ra and Rd are independently hydrogen, Ci-6alkyl,
C2-6alkenyl, or C3-6alkynyl, wherein substituents of
Ra and Rd other than hydrogen are optionally
substituted with one to three substituents
independently selected from the group consisting of
hydroxy, Ci -4alkoxy, fluoro, amino, Ci -4alkylamino,
diCi -4alkylamino, and Ci - 4alkylcarbonyl; or Ra and
Rc are taken together with the atoms to which they are
attached to form a 5-8 membered monocyclic ring
optionally substituted with oxo;Rb is hydrogen,
Ci-ealkyl, C2-6alkenyl, C3-6alkynyl,
C2-6alkoxycarbonyl, or cyano; or, Rb and R are taken
together with the atoms to which they are attached to
form a 5-8 membered monocyclic ring optionally
substituted with oxo; Rc is "hydrogen, d-ioalkyl,
C2-ioalkenyl, C3-ioalkynyl, C3-7cycloalkyl, adamantyl,
amino, Ci -6alkylamino, di(Ci -6alkyl)amino, Ci
-6alkylcarbonyl, C1-6alkoxycarbonyl, arylcarbonyl,
heteroarylcarbonyl, heterocyclylcarbonyl, aryl,
heteroaryl, or heterocyclyl; wherein Ci-ioalkyl,
C2-ioalkenyl, and C2-ioalkynyl are optionally
substituted with one to three substituents
independently selected from the group 



consisting of hydroxy, d - alkoxy, trifluoromethyl,
aryl, heteroaryl, and heterocyclyl; and wherein any
aryl- or heteroaryl-containing substituents of Rc are
optionally substituted with one to three substituents
independently selected from the group consisting of C
alky!, d - alkoxy, halogen, fluorinated d -6alkyl,
fluorinated d - alkoxy, Ci-6alkylcarbonyl, d -
alkoxycarbonyl, aminocarbonyl, d -
6alkylaminocarbonyl, di(d-6alkyl)aminocarbonyl, Ci-
alkoxycarbonylamino, formyl, Ci -6alkylsulfonyl, Ci
-6alkylsulfonylamino, aminosulfonyl, Ci -
6alkylaminosulfonyl, and di(Ci -6alky!)aminosulfonyl,
nitro, methylthio, hydroxy, and cyano; or, Rc and Rd
are taken together with the atoms to which they are
attached to form a 5-8 membered monocyclic ring that
optionally includes 1 to 2 O or S heteroatoms within
the ring, and said ring is optionally substituted with
oxo; with the proviso that in any instance, only one
ring optionally exists between Ra and Rb, Rb and Rc,
or Rc and Rd; and further provided that a compound of
Formula (I) is other than a compound wherein Ai is
phenyl, L is -CH2-, D is -CH2-(4-methoxy-phenyl), W is
N, L2 is - NH(CHs)2- , and Q is -NHC(=NH)NH 2. and
enantiomers, diastereomers, tautomers, solvates, and
pharmaceutically acceptable salts thereof.Embodiments
of the present invention include compounds of Formula
(I) wherein: a) Ai is hydrogen; aryl; heteroaryl; or C
- cycloalkyl; wherein substituents of Ai other than
hydrogen are optionally substituted with one to three
substituents independently selected from the group
consisting of Ci -6alkyl, hydroxy(Ci -6)alkyl, d -
alkoxy, halogen, nitro, halogenated Ci-6alkyl,
halogenated Ci -6alkoxy, Ci - alkylthio, d -
alkoxycarbonyl, amino, d - alkylamino, di(Ci-
6alkyl)amino, cyano, hydroxy, aminocarbonyl,
Ci-balkylaminocarbonyl, di(Ci- 6alkyl)aminocarbonyl, d
- 6alkoxycarbonylamino, d-ealkylcarbonyl, Ci
-6alkylthiocarbonyl, formyl, Ci - 6alkylsulfonyl,
Ci.6alkylsulfonylamino, aminosulfonyl, d -
alkylaminosulfonyl, and di(Ci -6alkyl)aminosulfonyl;
b) Ai is hydrogen; aryl; heteroaryl; C5-8cycloalkyl;
or heterocyclyl; provided that Ai is other than
piperidin-4-yl, L/-t-butoxycarbonyl-piperidin-4-yl, or
L/-methyl-piperidin- 3-yl; and wherein substituents of
Ai other than hydrogen are optionally substituted with
one to three substituents independently selected from
the group consisting of Ci -6alkyl,
hydroxy(Ci-6)alkyl, Ci-6alkoxy, halogen, nitro,
halogenated Ci-6alkyl, halogenated d - alkoxy, d -
alkylthio, Ci-6alkoxycarbonyl, amino, cyano, hydroxy,
aminocarbonyl, Ci -6alkylaminocarbonyl, di(d-
6alkyl)aminocarbonyl, and d - alkylcarbonyl; c) Ai is
hydrogen; aryl; heteroaryl; C5-8cycloalkyl; or
heterocyclyl other than piperidinyl; wherein
substituents of Ai other than hydrogen are optionally
substituted with one to three substituents
independently selected from the group consisting of Ci
-6alkyl, hydroxy(d- 6)alkyl, d -6alkoxy, halogen,
nitro, halogenated Ci -6alkyl, halogenated Ci-6alkoxy,
Ci -6alkylthio, Ci -6alkoxycarbonyl, amino,cyano,
hydroxy, aminocarbonyl, Ci-ealkylaminocarbonyl, di(Ci-
6alkyl)aminocarbonyl, and C-i- alkylcarbonyl; d) Ai is
hydrogen, substituted phenyl, benzofuranyl, furanyl,
thiazolyl, thiophenyl, or cyclopentyl; wherein
substituents of Ai other than hydrogen are optionally
substituted and phenyl is substituted with one to two
substituents independently selected from the group
consisting of Ci^alkyl, Ci -4alkoxy, halogen, nitro,
halogenated Ci-4alkyl, halogenated methylthio, Ci
-4alkoxycarbonyl, amino, cyano, hydroxy,
aminocarbonyl, and Ci -4alkylcarbonyl; e) Ai is
substituted phenyl, benzofuranyl, thiazolyl, or
thiophenyl; wherein phenyl is substituted with, and
benzofuranyl, thiazolyl, and thiophenyl are optionally
substituted with one to two substituents independently
selected from the group consisting of Ci -4alkyl, Ci
-4alkoxy, halogen, nitro, halogenated halogenated Ci
-4alkoxy, methylthio, amino, cyano, and f) Ai is
phenyl or benzofuranyl; wherein phenyl is substituted
at either the paraposition or meta and para-positions
with one to two substituents independently selected
from the group consisting of ethyl, methoxy, fluoro,
chloro, nitro, difluoromethoxy, and methylthio; g) Li
is -(CH2)r-, optionally substituted with one to three
substituents independently selected from the group
consisting of Ci. 6alkyl, C2-6alkenyl, C-2-6alkynyl,
and halogen; provided that when Ai is hydrogen, r is
greater than or equal to 4; h) Li is -(CH 2),--,
optionally substituted with a substituent selected
from the group consisting of Ci -4alkyl, C-2-4alkenyl,
and C-2-4alkynyl, provided that r is 1 to 3 when A1 is
other than hydrogen; or r is greater than or equal to
4 when Ai is hydrogen; i) Li is -(CH 2)r- optionally
substituted with a substituent selected from the group
consisting of methyl and allyl, provided that r is 1
to 3 when Ai is other than hydrogen; j) Li is -CH 2-
optionally substituted with methyl or allyl; k) P iS
-CH 2-A2 is hydrogen, heteroaryl other than
unsubstituted pyridin-2-yl, C-3-8cycloalkyl, or phenyl
optionally substituted at the meta and para positions
with one to three substituents independently selected
from the group consisting of Ci-balkyI, Ci- 6alkoxy,
halogen, halogenated Ci -6alkyl, halogenated Ci
-6alkoxy, aryl(Ci. 6)alkoxy, phenyl, C1-6alkylthio, d
- alkoxycarbonyl, amino, cyano, hydroxy, nitro,
aminocarbonyl, Ci -6alkylcarbonylamino, and a non
fused C3-6cycloa!kyloxy; wherein heteroaryl other than
unsubstituted pyridin-2-yl and Ce-scycloalkyl are
optionally substituted with one to three substituents
independently selected from the group consisting of C
alkyl, d - alkoxy, halogen, halogenated C alky!,
halogenated Ci.6alkoxy, aryl(Ci -6)alkoxy, phenyl, d -
alkylthio, Cialkoxycarbonyl, amino, cyano, hydroxy,
nitro, aminocarbonyl, Ci - 6alkylcarbonylamino, and a
non fused C3-6cycloalkyloxy; provided that no more
than two substituents on A2 are aryl(Ci-6)alkoxy,
phenyl, or a non fused C3-6cycloalkyloxy; provided
that when Ai is unsubstituted phenyl and L2 is -X
CH(Rx)-(CR yRz)- wherein Xi is NH and Rx, Ry, and Rz
are each hydrogen, A2 is other than 



unsubstituted phenyl; phenyl substituted with
aryl(Ci-6)alkoxy or phenyl; or phenyl substituted at
the meta position with cyano; and, further provided
that when Ai 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
with methoxy; and, provided that when Ai is
3,4-dichloro-phenyl and P is -CH 2-, A2 is other than
phenyl substituted at the meta position with
trifluoromethyl or trifluoromethoxy; and, further
provided that when Ai is 3,4-dichloro-phenyl and P is
-(CH 2)2 - , A2 is other than 4-methoxy-phenyl; in
addition, when A2 is hydrogen, P is -(CH 2 4-6- , and
when A2 is other than hydrogen, P is -(CH 2)i-2 - Or
-CH 2 CH=CH-;m) A2 is heteroaryl other than
unsubstituted pyridin-2-yl, a non fused C3-
scycloalkyl, or phenyl optionally substituted at the
meta and para positions with one to three substituents
independently selected from the group consisting of Gi
-6alkyl, Ci -6alkoxy, halogen, halogenated Ci -6alkyl,
halogenated Ci -6alkoxy, Ci-6alkylthio, Ci
-6alkoxycarbonyl, amino, hydroxy, nitro,
aminocarbonyl, Ci -6alkylcarbonylamino, and a non
fused C3. ecycloalkyloxy; wherein heteroaryl other
than unsubstituted pyridin-2-yl and a non fused
C3-8cycloalkyl are optionally substituted with one to
three substituents independently selected from the
group consisting of Ci -6alkyl, Ci - alkoxy, halogen,
halogenated Ci -6alkyl, halogenated Ci- alkoxy, Ci
-6alkylthio, Ci-6alkoxycarbonyl, amino, hydroxy,
nitro, aminocarbonyl, Ci - alkylcarbonylamino, and a
non fused Cs- cycloalkyloxy; provided that no more
than two substituents on A2 are non fused
C3-6cycloalkyloxy; provided that when Ai is
unsubstituted phenyl and L2 is -Xi-CH(R x)-(CRyRz)-
wherein Xi is NH and Rx, Ry, and Rz are each hydrogen,
A2 is other than unsubstituted phenyl; and, further
provided that when Ai is unsubstituted phenyl and L2
is -X CH(Rx)- (CRyRz)2 - wherein Xi is NH and Rx, Ry,
and Rz are each hydrogen, A2 is other than phenyl
substituted with methoxy; and, provided that when Ai
is 3,4-dichloro-phenyl, A2 is other than phenyl
substituted at the meta position with trifluoromethyl
or trifluoromethoxy; and, further provided that when
Ai is 3,4-dichloro-phenyl and P is -(CH 2)2 - , A2 is
other than 4-methoxy-phenyl; A2 is furanyl,
pyridin-3-yl, pyridin-4-yl, or phenyl optionally
substituted at the meta and para positions with one to
three substituents independently selected from the
group consisting of Ci -4alkyl, Ci -4alkoxy, halogen,
halogenated Ci -3alkoxy, Ci. 3alkylthio, hydroxy,
amino, aminocarbonyl, Ci -3alkylcarbonylamino, and a
non fused C3.6cycloalkyloxy; and wherein furanyl,
pyridin-3-yl, and pyridin-4-yl are optionally
substituted with one to three substituents
independently selected fromthe group consisting of Ci
-4alkyl, Ci -4alkoxy, halogen, halogenated Ci- alkoxy,
C1. 3alkylthio, hydroxy, amino, aminocarbonyl, Ci
-3alkylcarbonylamino, and a non fused
C3-6cycloalkyloxy; provided that no more than two
substituents on A2 are nori fused C3- 6cycloalkyloxy;
provided that when A1 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
Ai is unsubstituted phenyl and L2 is -X1-CH(R")-
(CRyRz)2 - wherein Xi is NH and Rx, Ry, arid Rz are
each hydrogen, A2 is other than phenyl substituted
with methoxy; and, provided that when Ai is
3,4-dichloro-phenyl, A2 is other than phenyl
substituted in the meta position with
trifluoromethoxy; A2 is pyridin-3-yl pyridin-4-yl, or
phenyl optionally substituted at the meta and para
positions with one to two substituents independently
selected from the group consisting of methyl, ethyl,
methoxy, ethoxy, isopropyloxy, trifluoromethoxy,
difluoromethoxy, hydroxy, aminocarbonyl, and
methylcarbonylamino; wherein pyridin-3-yl and
pyridin-4-yl are optionally substituted with one to
two substituents independently selected from the group
consisting of methyl, ethyl, methoxy, ethoxy,
isopropyloxy, trifluoromethoxy, difluoromethoxy,
hydroxy, aminocarbonyl, and methylcarbonylamino;
provided that when Ai is unsubstituted phenyl and L2
is -Xi-CH(R x)-(CRyRz)- wherein Xi is NH and Rx, Ry,
and Rz are each hydrogen, A2 is other than
unsubstituted phenyl; and, further provided that when
Ai is unsubstituted phenyl and L2 is -XrCH(R x)-
(CRyRz)2 - wherein X1 is NH and Rx, Ry, and Rz are
each hydrogen, A2 is other than phenyl substituted
with methoxy; and, provided that when A-i is
3,4-dichloro-phenyl, A2 is other than phenyl
substituted in the meta position with
trifluoromethoxy;p) A2 is phenyl substituted at the
para position with a substituent selected from the
group consisting of methoxy, ethoxy, isopropyloxy,
difluoromethoxy, hydroxy, and aminocarbonyl; or A2 is
pyridin-3-yl or pyridin-4-yl substituted with methoxy;
q) W is N or C(RW) wherein Rw is H; r) L2 is a
bivalent radical selected from the group consisting of
-NH-C5-7cycloalkyl-(CH 2)o-2-; provided that when
C5-7cycloalkyl is cyclohexyl, Q is attached at either
the 2- or cis-4-position relative to the position of
-NH-; ' -Xi-(CH2)2-3-X3-(CH2)2-3 " -NH(CH2)i-4 C(=O)-
provided that at least one of Rb, Rc, or Rd is not
hydrogen and m is 0; -C(=O)NH(CRyRz)2-5 -; and -XrCH(R
x)-(CRyRz)i-5-; such that when Xi is a direct bond and
W is C(RW) , then Rx of CH(RX) is hydrogen; wherein Xi
is -NH-, O, S, or a direct bond; such that Xi is other
than O when W is N; 



X2 is -CH=CH-; X3 is O, S, NH, or C=O; Rx, Ry, and Rz
are independently H or Ci -4alkyl; and provided that
L2 in any instance does not exceed 7 atoms in length;
and further provided that when L2 is -X2-(CH2)o-4 - or
-C(=O)NH(CR yRz)2-5-, then Rw is hydrogen; s) L2 is a
bivalent radical selected from the group consisting of
-NH-C5-6cycloalkyl-(CH 2)o-2 -; provided that when C
-ecycloalkyl is cyclohexyl, Q is attached at either
the 2- or cis-4-position relative to the position of
-NH-; -Xi -CH(R5XCRW) 1 .5-, wherein X1 is -NH- O, or
S and Rx, Ry, and Rz are each hydrogen; such that X1
is other than O when W is N;-C(=O)NH(CH2)2-; and
-Xr(afl-CH(R x)CRy(Rz))-; wherein X1 is -NH-, and Rx
and Rz are methyl, and Ry is hydrogen; provided that
when L2 is -C(=O)NH(CH2)2-, then Rw is hydrogen t) L2
is a bivalent radical selected from the group
consisting of -NH-cyclohexyl-(CH 2)o-2- and Q is
attached at either the 2- or cis-4-position relative
to the position of -NH-; -XrCH(R x)-(CRyRz)i .5- ;
wherein X1 is -NH- or S; and Rx, Ry, and Rz are each
hydrogen; and -Xr(fl,fl-CH(R x)CRy(R2))-; wherein X1
is -NH- and Rx and Rz are methyl, and Ry is hydrogen;
u) L is a bivalent radical selected from the group
consisting of -NH-cyclohexyl-(C H2)o-2 - and Q is
attached at either the 2- or cis-4-position relative
to the position of -NH-; -Xr CH(Rx)-(CRyRz)-; wherein
X1 is -NH- or S and Rx, Ry, and Rz are each hydrogen;
and - Xr ( , -CH(Rx)CRy(Rz))-; wherein X-i is -NH-, Rx
and Rz are methyl, and Ry is hydrogen; v) m is 0; w)
Ra and Rd are independently hydrogen or C^alkyl,
wherein Ci-6alkyl is optionally substituted with one
to three substituents independently selected from the
group consisting of hydroxy, C1-4alkoxy, fluoro,
amino, C1-4alkylamino, diC1-4alkylamino, and
C1-4alkylcarbonyl; or Ra and Rc are taken together
with the atoms to which they are attached to form a
5-8 membered monocyclic ring optionally substituted
with oxo;x) Ra and R are independently hydrogen or
Ci-3alkyl, wherein Ci -3alkyl is optionally
substituted with one to three substituents
independently selected from the group consisting of
hydroxy, Ci -4alkoxy, fluoro, amino, Ci -4aikylamino,
diCi-4alkylamino, and Ci-4alkylcarbonyi; or Ra and Rc
are taken together with the atoms to which they are
attached to form a 5-8 membered monocyclic ring
optionally substituted with oxo; y) Ra and Rd are
independently hydrogen, methyl or ethyl; or Ra and Rc
are taken together with the atoms to which they are
attached to form a 5-8 membered monocyclic ring
optionally substituted with oxo; z) Ra and Rd are
independently hydrogen, methyl or ethyl; aa)Rb is
hydrogen, Ci. 6alkyl, C2 aIkoxycarbonyl, or cyano; or,
Rb and Rc are taken together with the atoms to which
they are attached to form a 5-8 membered monocyclic
ring, optionally substituted with oxo; bb)Rb is
hydrogen or Ci -4alkyl; or, Rb and Rc are taken
together with the atoms to which they are attached to
form a 5-8 membered monocyclic ring, optionally
substituted with oxo; cc) Rb is hydrogen dd)Rc is
hydrogen, Ci.j Oalkyl, C2-ioalkenyl, C3-7cycloalkyl,
adamantyl, amino, arylcarbonyl, aryl, heteroaryl, or
heterocyclyl; wherein Ci-i Oalkyl is optionally
substituted with one to two substituents independently
selected from the group consisting of Ci. 4alkoxy,
trifluoromethyl, aryl, heteroaryl, and heterocyclyl;
and wherein any aryl- or heteroaryl-containing
substituents of Rare optionally substituted with one
to three substituents independently selected from the
group consisting of Ci- alkyl, Ci- alkoxy, halogen,
fluorinated Ci- alkyl, fluorinated Cialkoxy,
Ci.6alkylcarbonyl, C-i- alkoxycarbonyl, nitro,
methylthio, hydroxy, and cyano; or, Rc and Rd are
taken together with the atoms to which they are
attached to form a 5-8 membered monocyclic ring that
optionally includes 1 to 2 O or S heteroatoms within
the ring, and said ring is optionally substituted with
oxo;ee)Rc is hydrogen, Ci-balkyl, C - alkenyl,
C3-7cycloalkyl, adamantyl, heterocyclyl, arylcarbonyl,
phenyl, or heteroaryl; wherein d - alkyl is optionally
substituted with one to two substituents independently
selected from the group consisting of Ci - 3alkoxy,
trifluoromethyl, phenyl, heteroaryl, and heterocyclyl;
and wherein any aryl-, phenyl-, or
heteroaryl-containing substituents of Rc are
optionally substituted with one to three substituents
independently selected from the group consisting of C
alky!, Ci- alkoxy, halogen, fluorinated Ci-ealkyl,
fluorinated Ci - 6alkoxy, Ci -6alkylcarbonyl, Ci
-6alkoxycarbonyl, nitro, methylthio, hydroxy, and
cyano; or, Rc and Rd are taken together with the atoms
to which they are attached to form a 5-8 membered
monocyclic ring and said ring is optionally
substituted with oxo; ff) Rc is hydrogen, Ci -6alkyl,
C2-6alkenyl, C3-7cycloalkyl, heterocyclyl,
phenylcarbonyl, phenyl, or heteroaryl; wherein is
optionally substituted with one to two substituents
independently selected from the group consisting of Ci
-3alkoxy, phenyl, pyridinyl, furanyl, and
tetrahydrofuranyl; and wherein any phenyl- or
heteroaryl-containing substituents of Rc are
optionally substituted with one to two substituents
independently selected from the group consisting of
Ci. 6alkyl, Ci -6alkoxy, chloro, fluoro, bromo,
fluorinated Ci -3alkoxy, nitro, methylthio, hydroxy,
and cyano; or, Rc and Rd are taken together with the
atoms to which 



they are attached to form a 5-8 membered monocyclic
ring; gg)Rc is hydrogen, Ci. 4alkyl, C2-4alkenyl,
cyclohexyl, phenylcarbonyl, phenyl, pyrimidinyl,
furanyl, benzo[1 ,3]dioxolyl, or pyridinyl; wherein Ci
-4alkyl is optionally substituted with one to two
substituents independently selected from the group
consisting of Ci-3alkoxy, phenyl, pyridinyl, furanyl,
and tetrahydrofuranyl; and wherein any phenyl- or
heteroaryl-containing substituents of Rc are
optionally substituted with one to two substituents
independently selected from the group consisting of
Ci-ealkyl, Ci -6alkoxy, chloro, fluoro, bromo,
fluorinated Ci-3alkoxy, nitro, methylthio, hydroxy,
and cyano; or, Rc and Rd are taken together with the
atoms to which they are attached to form a 5-8
membered monocyclic ring;hh)R is hydrogen, Ci-4alkyl,
C2-4alkenyl, cyclohexyl, phenylcarbonyl, phenyl,
pyrimidinyl, furanyl, benzo[1 ,3]dioxolyl, or
pyridinyl; wherein Ci -4alkyl is optionally
substituted with one to two substituents independently
selected from the group consisting of methoxy, phenyl,
pyridinyl, furanyl, and tetrahydrofuranyl; and wherein
any phenyl- or heteroaryl-containing substituents of
Rc are optionally substituted with one to two
substituents independently selected from the group
consisting of Ci -3alkyl, Ci -3alkoxy, chloro, fluoro,
bromo, trifluoromethoxy, nitro, hydroxy, and cyano;
or, Rc and Rd are taken together with the atoms to
which they are attached to form a 5-6 membered
monocyclic ring; with the proviso that in any
instance, only one ring optionally exists between Ra
and Rb, Rb and Rc, or Rc and Rd; and combinations of
a) through hh) above. One aspect of the present
invention is directed to compositions comprising a
compound of Formula (Ia): Formula (Ia) wherein: Ai is
hydrogen; aryl; heteroaryl; Cs-bcycloalkyl; or
heterocyclyl provided that Ai is other than
piperidin-4-yl, /V-t-butoxycarbonyl-piperidin-4-yl, or
/V-methyl-piperidin- 3-yl; and wherein substituents of
Ai other than hydrogen are optionally substituted with
one to three substituents independently selected from
the group consisting of Ci -6alkyl, hydroxy(Ci
-6)alkyl, Ci -6alkoxy, halogen, nitro, halogenated Ci
-6alkyl, halogenated Ci -6alkoxy, Ci-6alkylthio, d -
alkoxycarbonyl, amino,cyano, hydroxy, aminocarbonyl, C
-t-ealkylaminocarbonyl, di(Ci- 6alkyl)aminocarbonyl,
and Ci. 6alkylcarbonyl; Li is -(CH2)r- optionally
substituted with one to three substituents
independently selected from the group consisting of
Ci- 6alkyl, C2-6alkenyl, C2-6alkynyl, and halogen;
provided that when A1 is hydrogen, r is greater than
or equal to 4; r is an integer of 1 to 5; P is -(CH
2)4-6- when A2 is hydrogen; and P is -(CH 2)i -2 - or
-CH 2CH=CH- when A2 is other than hydrogen; A2 is
hydrogen, heteroaryl other than unsubstituted
pyridin-2-yl, Cs-bcycloalkyl, or phenyl optionally
substituted at the meta and para positions with one to
three substituents independently selected from the
group consisting of C-i-ealkyl, Ci - alkoxy, halogen,
halogenated C -t-balkyl, halogenated C-i- alkoxy,
aryl(Ci- 6)alkoxy, phenyl, Ci- 6alkylthio, C-i-
alkoxycarbonyl, amino, cyano, hydroxy, nitro,
aminocarbonyl, Ci- alkylcarbonylamino, and a non fused
Ca- cycloalkyloxy; wherein heteroaryl other than
unsubstituted pyridin-2-yl and C3-8cycloalkyl are
optionally substituted with one to three substituents
independently selected from the group consisting of d
-balkyl, Ci- 6alkoxy, halogen, halogenated C-i- alkyl,
halogenated Ci -6alkoxy, aryl(Ci-6)alkoxy, phenyl, Ci-
alkylthio, Ci - 6alkoxycarbonyl, amino, cyano,
hydroxy, nitro, aminocarbonyl, Ci -
alkylcarbonylamino, and a non fused C3-6cycloalkyloxy;
provided that no more than two substituents on A2 are
aryl(Ci-6)alkoxy, phenyl, or a non fused
C3-6cycloalkyloxy; provided that when Ai is
unsubstituted phenyl and L2 is -XrCH(R x)-(CR yRz)-
wherein Xi is NH, and Rx, Ry, and R2 are each
hydrogen, A2 is other than unsubstituted phenyl;
phenyl substituted with aryl(Ci -6)alkoxy or phenyl;
or phenyl substituted at the meta position with cyano;
and, further provided that when Ai 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 with methoxy;and,
provided that when A1 is 3,4-dichloro-phenyl and P is
-CH2-, A2 is other than phenyl substituted in the meta
position with trifluoromethyl or trifluoromethoxy and,
further provided that when Ai is 3,4-dichloro-phenyl
and P is -(CH 2)2 - , A2 is other than
4-methoxy-phenyl; W is N or CH; L2 is a bivalent
radical selected from the group consisting of
-NH-C5.7cycloalkyl-(CH 2)o-2 -; provided that when
Cs^cycloalkyl is cyclohexyl, Q is attached at either
the 2- or cis-4-position relative to the position of
-NH-; -X2-(CH2)o-4 -; -Xi -(CH 2)2-3-X3-(CH2)2-3 - ;
-NH(CH2)i-4 C(=O)- provided that at least one of Rb,
Rc, or Rd is not hydrogen and m is 0;
-NHC(=O)-(CH2)1-4 -; -C(=O)NH(CRyRz)2-5 - ; and
-XrCH(R x)-(CRyRz)i-5-; such that when X1 is a direct
bond and W is C(RW) , then Rx of CH(RX) is hydrogen;
wherein X1 is -NH-, O, S, or a direct bond; such that
X1 is other than O when W is N; X2 is -CH=CH-; X3 is
O, S, NH1Or C=O; Rx, Ry, and Rz are independently H or
C^alkyl; and provided that L2 in any instance does not
exceed 7 atoms in length; and further provided that
when L2 is -X2-(CH2)0-4 - or -C(=O)NH(CRyRz)2-5 - ,
then Rw is hydrogen; m is Oor 1; 



G is -C(=NR b)NRcRd ; Ra and Rd are independently
hydrogen or C1-6alkyl, wherein C1-6alkyl is optionally
substituted with one to three substituents
independently selected from the groupconsisting of
hydroxy, fluoro, amino, diCi-4alkylamino, and
Ci-4alkylcarbonyl; or Ra and Rc are taken together
with the atoms to which they are attached to form a
5-8 membered monocyclic ring optionally substituted
with oxo; Rb is hydrogen, C1-6alkyl,
C2-6alkoxycarbonyl, or cyano; or, Rb and Rc are taken
together with the atoms to which they are attached to
form a 5-8 membered monocyclic ring optionally
substituted with oxo; Rc is hydrogen, C -M oalkyl,
C2-ioalkenyl, C3-7cycloalkyl, adamantyl, amino,
aryicarbonyl, aryl, heteroaryl, or heterocyclyl;
wherein Ci-i Oalkyl is optionally substituted with one
to two substituents independently selected from the
group consisting of Ci -4alkoxy, trifluoromethyl,
aryl, heteroaryl, and heterocyclyl; and wherein any
aryl- or heteroaryl-containing substituents of Rc are
optionally substituted with one to three substituents
independently selected from the group consisting of
C-i- alkyl, Ci- alkoxy, halogen, fluorinated
C-i-balkyl, fluorinated Ci - 6alkoxy, Ci-
alkylcarbonyl, Ci-6alkoxycarbonyl, nitro, methylthio,
hydroxy, and cyano; or, Rc and Rd are taken together
with the atoms to which they are attached to form a
5-8 membered monocyclic ring that optionally includes
1 to 2 O or S heteroatoms within the ring, and said
ring is optionally substituted with oxo; with the
proviso that in any instance, only one ring optionally
exists between Ra and Rb, Rb and Rc, or Rc and Rd; and
enantiomers, diastereomers, tautomers, solvates, and
pharmaceutically acceptable salts thereof. A further
aspect of the present invention is directed to a
compound of Formula Ia wherein:Ai is hydrogen; aryl;
heteroaryl; Cs-bcycloalkyl; or heterocyclyl other than
piperidinyl; wherein substituents of A-i other than
hydrogen are optionally substituted with one to three
substituents independently selected from the group
consisting of Ci - 6alkyl, hydroxy(Ci. 6)alkyl,
Ci-ealkoxy, halogen, nitro, halogenated Ci-6alkyl,
halogenated Ci -6alkoxy, C1-6alkylthio, Ci
-6alkoxycarbonyl, amino, cyano, hydroxy,
aminocarbonyl, Ci -6alkylaminocarbonyl, di(Ci
-6alkyl)aminocarbonyl, and C1- 6alkylcarbonyl; L1 is
-(CH2)r optionally substituted with a substituent
selected from the group consisting of Ci -4alkyl,
C2-4alkenyl, and C2-4alkynyl; provided that r is 1 to
3 when Ai is other than hydrogen; or r is 4 or 5 when
Ai is hydrogen; P is -CH 2-; A2 is furanyl,
pyridin-3-yl, pyridin-4-yl, or phenyl optionally
substituted at the meta and para positions with one to
three substituents independently selected from the
group consisting of Ci. 4alkyl, Ci -4alkoxy, halogen,
halogenated Ci-3alkoxy, Ci - 3alkylthio, hydroxy,
amino, aminocarbonyl, Ci -3alkylcarbonylamino, and a
non fused C3-6cycloalkyloxy; and wherein furanyl,
pyridin-3-yl, and pyridin-4-yl are optionally
substituted with one to three substituents
independently selected from the group consisting of Ci
-4alkyl, Ci -4alkoxy, halogen, halogenated Ci
-3alkoxy, Ci - 3alkylthio, hydroxy, amino,
aminocarbonyl, Ci -3alkylcarbonylamino, and a non
fused C3-6cycioalkyloxy; provided that no more than
two substituents on A are non fused C3-6cycloalkyloxy;
provided that when Ai is unsubstituted phenyl and L2
is -XrCH(R x)-(CRyRz)- wherein Xi is NH, and Rx, Ry,
and Rz are each hydrogen, A2 is other than
unsubstituted phenyl; and, further provided that when
Ai is unsubstituted phenyl and L2 is -Xi-CH(R X)-
(CRyRz)2 - wherein X1 is NH and Rx, Ry, and Rz are
each hydrogen, A2 is other than phenyl substituted
with methoxy; and, provided that when Ai is
3,4-dichloro-phenyl, A2 is other than phenyl
substituted in the meta position with
trifluoromethoxy;W is N or CH; L-2 is a bivalent
radical selected from the group consisting of
-NH-Cd-6cycloalkyl-(CH 2)o-2-; provided that when
Cs-ecycloalkyl is cyclohexyl, Q is attached at either
the 2- or cis-4-position relative to the position of
-NH-; -Xr CH(Rx)-(CRyR2)i -5-, wherein X1 is -NH-, O,
or S; and Rx, Ry, and Rz are each hydrogen; such that
Xi is other than O when W is N; -C(=O)NH(CH 2)2-; and
-Xr(f?,/?-CH(R x)CRy(R2))-; wherein X1 is -NH-, and Rx
and Rz are methyl, and Ry is hydrogen; provided that
when L2 is -C(=O)NH(CH2)2-, then Rw is hydrogen; m is
0 or 1; G is -C(=NR b)NRcRd; Ra and Rd are
independently hydrogen or C alky!, wherein Ci-3alkyl
is optionally substituted with one to three
substituents independently selected from the group
consisting of hydroxy, C^alkoxy, fluoro, amino,
C1-4alkylamino, diC1-4alkylamino, and
C1-4alkylcarbonyl; or Raand Rc are taken together with
the atoms to which they are attached to form a 5-8
membered monocyclic ring optionally substituted with
oxo; Rb is hydrogen or C1-4alkyl; or, Rb and Rc are
taken together with the atoms to which they are
attached to form a 5-8 membered monocyclic ring,
optionally substituted with oxo; Rc is hydrogen, d -
alkyl, C2-6alkenyl, C3-7cycloalkyl, adamantyl,
heterocyclyl, arylcarbonyl, phenyl, or heteroaryl;
wherein C-i- alkyl is optionally substituted with one
to two substituents independently selected from the
group consisting of C1- 3alkoxy, trifluoromethyl,
phenyl, heteroaryl, and heterocyclyl; and wherein any
aryl-, phenyl-, or heteroaryl-containing substituents
of Rc are optionally substituted with one to three
substituents independently selected from the group
consisting of C1-6alkyl, alkoxy, halogen, fluorinated
Ci-6alkyl, fluorinated C1.alkoxy, Ci-ealkylcarbonyl,
Ci-ealkoxycarbonyl, nitro, methylthio, hydroxy, and
cyano; or, Rc and Rd are taken together with the atoms
to which they are 



attached to form a 5-8 membered monocyclic ring and
said ring is optionally substituted with oxo; with the
proviso that in any instance, only one ring optionally
exists between Ra and Rb, Rb and Rc, or Rc and Rd; and
enantiomers, diastereomers, tautomers, solvates, and
pharmaceutically acceptable salts thereof. A further
aspect of the present invention is directed to a
compound of Formula Ia wherein: A1 is substituted
phenyl, benzofuranyl, thiazolyl, or thiophenyl;
wherein phenyl is substituted with, and benzofuranyl,
thiazolyl, and thiophenyl are optionally substituted
with, one to two substituents independently selected
from the group consisting of Ci -4alkyl, Ci -4alkoxy,
halogen, nitro, halogenated Ci -4alkyl, halogenated
methylthio, amino, cyano, and Ci - alkylcarbonyl; Li
is -(CH 2)r optionally substituted with a substituent
selected from the group consisting of methyl and
allyl, and r is 1 to 3; P is -CH 2-; A is
pyridin-3-yl, pyridin-4-yl, or phenyl optionally
substituted at the meta and para positions with one to
two substituents independently selected from the group
consisting of methyl, ethyl, methoxy, ethoxy,
isopropyloxy, trifluoromethoxy, difluoromethoxy,
hydroxy, aminocarbonyl, and methylcarbonylamino;
wherein pyridin-3-yl and pyridin-4-yl are optionally
substituted with one to two substituents independently
selected from the group consisting of methyl, ethyl,
methoxy, ethoxy, isopropyloxy, trifluoromethoxy,
difluoromethoxy, hydroxy, aminocarbonyl, and
methylcarbonylamino; provided that when Ai is
3,4-dichloro-phenyl, A2 is other than phenyl
substituted in the meta position with
trifluoromethoxy; W is N or CH;L2 is a bivalent
radical selected from the group consisting of
-NH-cyclohexyl-(CH 2)o-2- and Q is attached at either
the 2- or cis-4-position relative to the position of
-NH-; -XrCH(R x)-(CR yRz)i .5-; wherein X1 is -NH- or
S; and R", Ry, and R2 are each hydrogen; and -
Xi-(fl,f?-CH(R x)CRy(R2))-; wherein X1 is -NH- and Rx
and Rz are methyl, and Ry is hydrogen; m is 0; G is
-C(=NR b)NRcRd; Ra and Rd are independently hydrogen,
methyl or ethyl; or Ra and Rc are taken together with
the atoms to which they are attached to form a 5-8
membered monocyclic ring optionally substituted with
oxo; Rb is hydrogen; Rc is hydrogen, C1-6alkyl,
C-2-ealkenyl, C3-7cycloalkyl, heterocyclyl,
phenylcarbonyl, phenyl, or heteroaryl; wherein Ci.
6alkyl is optionally substituted with one to two
substituents independently selected from the group
consisting of Ci-3alkoxy, phenyl, pyridinyl, furanyl,
and tetrahydrofuranyl; and wherein any phenyl- or
heteroaryl-containing substituents of Rc are
optionally substituted with one to two substituents
independently selected from the group consisting of
C-i- alkyl, Ci - alkoxy, chloro, fluoro, bromo,
fluorinated C1-3alkoxy, nitro, methylthio, hydroxy,
and cyano; or, Rc and Rd are taken together with the
atoms to which they are attached to form a 5-8
membered monocyclic ring; with the proviso that in any
instance, only one ring optionally exists between Ra
and Rb, Rb and Rc, or Rc and Rd; and enantiomers,
diastereomers, tautomers, solvates, and
pharmaceutically acceptable salts thereof.Another
aspect of the present invention is directed to a
compound of Formula Ia wherein: Ai is phenyl or
benzofuranyl; wherein phenyl is substituted at either
the 4-position or 3 and 4-positions with one to two
substituents independently selected from the group
consisting of ethyl, methoxy, fluoro, chloro, nitro,
difluoromethoxy, and methylthio; Li is -CH2-
optionally substituted with methyl or allyl;P is -CH
2-; A is phenyl substituted at the para position with
a substituent selected from the group consisting of
methoxy, ethoxy, isopropyloxy, difluoromethoxy,
hydroxy, and aminocarbonyl; or A2 is pyridin-3-yl or
pyridin-4-yl substituted with methoxy; W is N or CH;
L2 is a bivalent radical selected from the group
consisting of -NH-cyclohexyl-(CH 2)0-2- and Q is
attached at either the 2- or cis-4-position relative
to the position of -NH-; -Xi-CH(R x)-(CR yRz)-;
wherein X1 is -NH- or S and Rx, Ry, and R2 are each
hydrogen; and -Xr(fl,fl-CH(R x)CRy(Rz))-; wherein X1
is -NH-, Rx and Rz are methyl, and Ry is hydrogen; m
is O; G is -C(=NR b)NRcRd; Ra and Rd are independently
hydrogen, methyl or ethyl; Rb is hydrogen; Rc is
hydrogen, Ci -4alkyl, C2-4alkenyl, cyclohexyl,
phenylcarbonyl, phenyl, pyrimidinyl, furanyl, benzo[1
,3]dioxolyl, or pyridinyl; wherein C -i.4alkyl is
optionally substituted with one to two substituents
independently selected from the group consisting of
C1-SaIkOXy, phenyl, pyridinyl, furanyl, and
tetrahydrofuranyl; and wherein any phenyl- or
heteroaryl-containing substituents of Rc are
optionallysubstituted with one to two substituents
independently selected from the group consisting of
C1-6alkyl, d-ealkoxy, chloro, fluoro, bromo,
fluorinated Ci-3alkoxy, nitro, methylthio, hydroxy,
and cyano; or, Rc and Rd are taken together with the
atoms o which they are attached to form a 5-8 membered
monocyclic ring; and enantiomers, diastereomers,
tautomers, solvates, and pharmaceutically acceptable
salts thereof. 



Another aspect of the present invention is directed to
compounds of Formula (I) in Table 1 wherein A-i, Li,
D,W, l_2, and Q are as defined in the present
invention. Table 1 Cpd # A1 L1 D W L2 Q
-CH2-(4-fluoro- 1 phenyl -CH2- phenyl) N -NH(CH2)2-
-NHC(=NH)NH2 -CH2-(4-methoxy- 2 phenyl -CH2- phenyl) N
-NH(CH2)2- -NHC(=NH)NH2 -CH -(4- methylcarboxy- 3
phenyl -CH - phenyl) N -NH(CH2)2- -NHC(=NH)NH2
-CH2-(4-methoxy- 4 phenyl -(CH2)2- phenyl) N -NH(CH2
2- -NHC(=NH)NH2. -CH2-(4-methoxy- 5 H -(CHB)4- phenyl)
N -NH(CH2)2- -NHC(=NH)NH2 -CH2-(4-methoxy- 6
furan-2-yl -CH2- phenyl) N -NH(CH P)2- -NHC(=NH)NH2Cpd
# W -CH2-(3- trifluoromethylphenyl -CH2- phenyl) N
-NH(CHa)2- -NHC(=NH)NH 2 -CH2-(4-t-butylphenyl -CH2-
phenyl) N -NH(CH2)2- -NHC(=NH)NH 2 -CH2-(4-nitrophenyl
-CH2- phenyl) N -NH(CHa)2- -NHC(=NH)NH 2
-CH2-(4-methoxy 10 phenyl -CH2- phenyl) N -NH(CH2)2-
-ONHC(=NH)NH 2 11 phenyl -CH2- -CH2-pyridin-4-yl N
-NH(CH2)2- -NHC(=NH)NH 2 -CH2-(4-ethoxy- 12 phenyl
-CH2- phenyl) N -NH(CHz)2- -NHC(=NH)NH2 -CH2-(4-
difluoromethoxy- 13 phenyl -CH2- phenyl) N -NH(CHg)2-
-NHC(=NH)NH 2 -CH2-(4-n-butyl- 14 phenyl -CH2- phenyl)
N -NH(CHa)2- -NHC(=NH)NH 2 -CH2-(4- trifluoromethyl-
15 phenyl -CH2- phenyl) N -NH(CHa)2- -NHC(=NH)NH 2
-CH2-(4-methoxy- 16 2-fluoro-phenyl -CH2- phenyl) N
-NH(CH2)2- -NHC(=NH)NH 2 -CH2-(4-methoxy- 17
4-fluoro-phenyl -CH2- phenyl) N -NH(CHZ)2- -NHC(=NH)NH
2 3,4-dichloro- -CH2-(4-methoxy- 18 phenyl -CH2-
phenyl) N -NH(CHa)2- -NHC(=NH)NH 2 -CH2-(4-
trifluoromethoxy- 19 phenyl -CH2- phenyl) N -NH(CHa)2-
-NHC(=NH)NH 2Cpd # Ai L1 W Q 3-methoxy-
-CH2-(4-methoxy- 20 phenyl -CH2- phenyl) N -NH(CH2)2-
-NHC(=NH)NH2 2-methoxy- -CH2-(4-methoxy- 21 phenyl
-CH2- phenyl) N -NH(CH2 2- -NHC(=NH)NH2 -CH2-(4-
aminocarbonyl- 22 phenyl -CH2- phenyl) N -NH(CH2)2-
-NHC(=NH)NH2 -CH2-(4- methylcarboxyl 23 phenyl -CH2-
amino-phenyl) N -NH(CH2 2- -NHC(=NH)NH2
-CH2-(4-ethoxy- 24 4-fluoro-phenyl -CH2- phenyl) N
-NH(CH2 2- -NHC(=NH)NH2 <R,RCH( CH3) -CH2-(4-methoxy-
25 phenyl CH(CH3))- phenyl) N -NH(CH2)2- -NHC(=NH)NH2
- R RCH( CH3)C -CH2-(4-methoxy- 26 phenyl H(CH3))-
phenyl) N -NH(CH2)2- -NHC(=NH)NH2 3,4-dichloro-
-CH2-(4-methoxy- 27 phenyl -CH2- phenyl) N -NH(CH2)2-
-ONHC(=NH)NH2 3,4-dichloro -CH2-(4-methoxy- 28 phenyl
-CH2- phenyl) N -NH(CH2 2- -NHC(=N-CN)NH2
3,4-dichloro- -CH2-(4-ethoxy- 29 phenyl -CH2- phenyl)
N -NH(CH2) - -NHC(=NH)NH2 -CH2-(4-methoxy- 30
4-chloro-phenyl -CH2- phenyl) N -NH(CH2) -
-NHC(=NH)NH2 4-methoxy- -CH2-^4-methoxy- 31 phenyl
-CH2- phenyl) N -NH(CH2)2- -NHC(=NH)NH2 3,4-dichloro-
-CH2-(4-methoxy- 32 phenyl -CH2- phenyl) N -NH(CH2)4-
-NHC(=NH)NH2-(CH2)2-(4-methoxy- 33 4-fluoro-phenyl
-CH2- phenyl) N -NH(CHz)2- -NHC(=NH)NH 2 3,4-dichloro-
-CH2-(4-n-propyl- 34 phenyl -CH2- phenyl) N -NH(CH2)2-
-NHC(=NH)NH 2 3,4-dichloro- -CH2-(4-/-propyl- 35
phenyl -CH2- phenyl) N -NH(CH2)2- -NHC(=NH)NH 2
-CH2-(4- 3,4-dichloro- cyclopentyloxy- 36 phenyl -CH2-
phenyl) N -NH(CHa)2- -NHC(=NH)NH 2 



3,4-dichloro- CH2-(4-methylthio- 37 phenyl -CH2-
phenyl) N -NH(CH2 2- -NHC(=NH)NH 2 3,4-dichloro-
-CH2-(4-ethyl- 38 phenyl -CH2- phenyl) N -NH(CH2)2-
-NHC(=NH)NH 2 -CH2-(4-methoxy- 39 3-chloro-phenyl
-CH2- phenyl) N -NH(CH2)2- -NHC(=NH)NH 2 -CH2-(4-
3,4-dichloro- trifluoromethoxy- 40 phenyl -CH2-
phenyl) N -NH(CHs)2- -NHC(=NH)NH 2 -CH2-(4-
3,4-dichloro- difluoromethoxy- 41 phenyl -CH2- phenyl)
N -NH(CH2)2- -NHC(=NH)NH 2 3,4-dichloro-
-CH2-(4-methoxy- cis-racemic-1 ,2- 42 phenyl -CH2-
phenyl) N cyclohexyl -NHC(=NH)NH 2 3,4-dichloro-
-CH2-(4-methoxy- trans (1S, 2S)- 43 phenyl -CH2-
phenyl) N cyclohexyl- -NHC(=NH)NH 2 3,4-dichloro-
-CH2-(4-methoxy- 44 phenyl -CH2- phenyl) N -NH(CH2)2-
-NHC(=NH)NH 2 4-methylthio- -CHz-(4-methoxy- 45 phenyl
-CH2- phenyl) N -NH(CH2 2- -NHC(=NH)NH 2Cpd # Ai W Q
-CH2-(4-methoxy- 46 4-ethyl-phenyl -CH2- phenyl) N
-NH(CHg)2- -NHC(=NH)NH 2 3,4-dichloro-
-CH2-(4-methoxy- trans(1R, 2R)- 47 phenyl -CH2-
phenyl) N cyclohexyl- -NHC(=NH)NH 2 3,4-dichloro-
-CH2-(4-methoxy- -NH(3,5-dihydro- 48 phenyl -CH2-
phenyl) N -NH(CH2)2- imidazol-4-on-2-yl) 3,4-dichloro-
-CH2-(4-methoxy- -NH(4,5-dihydro-1H- 49 phenyl -CH2-
phenyl) N -NH(CH2 2- imidazol-2-yl) -CH2-(4-
3,4-dichloro- methylcarbonyl 50 phenyl -CH2-
amino-phenyl) N -NH(CHa)2- -NHC(=NH)NH 2 -CH2-(4-
3,4-dichloro- aminocarbonyl- 51 phenyl -CH2- phenyl) N
-NH(CH2)2- -NHC(=NH)NH 2 3,4-dichloro- -CH2-(3-ethoxy-
52 phenyl -CH2- phenyl) N -NH(CH2 2- -NHC(=NH)NH 2
3,4-dichloro- -CH2-(4-ethoxy- 53 phenyl -CH2- phenyl)
N -NH(CH2)2- -NHC(=NH)NH-ethyl 3,4-dichloro-
-CH2-(4-methoxy- 54 phenyl -CH2- phenyl) N -NH(CH2)2-
-NHC(=NH)NH-propyl 3,4-dichloro- -CH2-(4-methoxy- 55
phenyl -CH2- phenyl) N pyrrolindin-1-yi 3-NHC(=NH)NH 2
-CH2-(4-methoxy- -trans (1R, 2R)- 56 4-chloro-phenyl
-CH2- phenyl) N cyclohexyl- -NHC(=NH)NH 2 -CH2-(3-
3,4-dichloro- difluoromethoxy- 57 phenyl -CH2- phenyl)
N -NH(CHa)2- -NHC(=NH)NH 2 3,4-dichloro-
-CH2-(4-methoxy- -NHC(=NH)NH 58 phenyl -CH2- phenyl) N
-NH(CH2)2- (/-propyl)Cpd # Ai Li W Q 3,4-dichloro-
-CH2-(4-methoxy- -N(ethyl) 59 phenyl -CH2- phenyl) N
-NH(CH2)2- C(=NH)NH 2 3,4-dichloro- -CH2-(4-methoxy-
2-imino- 60 phenyl -CH2- phenyl) N -NH(CH2) -
imidazolid-1 -yl 3,4-dichloro- -CH2-(4-methoxy-
-NHC(=NH)NH 61 phenyl -CH2- phenyl) N -NH(CH2) -
(n-butyl) 3,4-dichloro- -CH2-(4-methoxy- -NHC(=NH)NH
62 phenyl -CH2- phenyl) N -NH(CH2)2- (cyclohexyl)
3,4-dichloro- -CH2-(4-methoxy- -NHC(=NH)NH 63 phenyl
-CH2- phenyl) N -NH(CH2)2- (benzyl) -NHC(=NH)NH
3,4-dichloro- -CH2-(4-methoxy- (tetrahydrofuran-2- 64
phenyl -CH2- phenyl) N -NH(CH2 2- ylmethyl)
3,4-dichloro -CH2-(4-methoxy- -NHC(=NH)NH 65 phenyl
-CH2- phenyl) N -NH(CH2)2- (phenylethyl) 3,4-dichloro-
-CH2-(4-methoxy- -NHC(=NH)NH 66 phenyl -CH2- phenyl) N
-NH(CHa)2- (furan-2-ylmethyl) 3,4-dichloro-
-CH2-(4-methoxy- -NHC(=NH)NH 67 phenyl -CH2- phenyl) N
-NH(CH2)a- (2-methoxy-ethyl) 3,4-dichloro
-CH2-(4-methoxy- 68 phenyl -CH2- phenyl) N -NH(CHa)3-
-NHC(=NH)NH 2 3,4-dichloro 69 phenyl -CH2- -(CHa)6-H N
-NH(CH2)3- -NHC(=NH)NH 2 3,4-dichloro-
-CH2-(4-methoxy- -NHC(=NH)NH 70 phenyl -CH2- phenyl) N
-NH(CHa)2- (allyl) 3,4-dichloro- -CH2-(4-methoxy-
-NHC(=NH)NH 71 phenyl -CH2- phenyl) N -NH(CHa)2-
(phenyl)Cpd # Li W Q 3,4-dichloro- -CH2-(4-methoxy-
-NHC(=NH)NH(4- 72 phenyl -CH2- phenyl) N -NH(CH2)2-
methoxy-phenyl) 3,4-dichioro- -CH2-(4-methoxy-
-NHC(=NH)NH(4- 73 phenyl -CH2- phenyl) N -NH(CH2)2-
chloro-phenyl) 3,4-dichloro- -CH2-(4-methoxy-
-NHC(=NH)NH(4- 74 phenyl -CH2- phenyl) N -NH(CH2)2-
trifluoromethyl-phenyl) 3,4-dichloro- -CH2-(4-methoxy-
-NHC(=NH)NH 75 phenyl -CH2- phenyl) N -NH(CH2)2-
(pyridin-3-yl) 



3,4-dichloro- -CH2-(4-methoxy- -NHC(=NH)NH(4- 76
phenyl -CH2- phenyl) N -NH(CH2)2-
methylcarbonyl-phenyl) -CH2-(4-methoxy- 77 furan-3-yl
-CH2- phenyl) N -NH(CH2)2- -NHC(=NH)NH2
-CH2-(4-methoxy- 78 thiophen-2-yl -CH2- phenyl) N
-NH(CH2)2- -NHC(=NH)NH2 4-methoxy- R,S-mixture
-CH2-(4-methoxy- 79 phenyl -CH(CH3)- phenyl) N
-NH(CH2)2- -NHC(=NH)NH2 4- difluoromethoxy
-CH2-(4-methoxy- 80 -phenyl -CH2- phenyl) N -NH(CH2 2-
-NHC(=NH)NH2 -CH2-(4-methoxy- 81 phenyl -CH2- phenyl)
CH -NH(CH2 2- -NHC(=NH)NH2 4-methoxy- R,S-mixture
-CH2-(4-methoxy- 82 phenyl -CH(allyl)- phenyl) N
-NH(CH2)2- -NHC(=NH)NH2 R,S-mixture -CH2-(4-methoxy-
83 4-chloro-phenyl -CH(allyl)- phenyl) N -NH(CH2)2-
-NHC(=NH)NH2 4-methoxy- -CH2-(4-methoxy- 84 phenyl
-CH2- phenyl) CH -NH(CH2)2- -NHC(=NH)NH2Cpd # A1 D W
4-methoxy- -CH2-(6-methoxy- 85 phenyl -CH2-
pyridin-3-yl) N -NH(CH2)2- -NHC(=NH)NH2 4-methoxy-
-CH2-(4-methoxy- 86 phenyl -CH2- cyclohexyl) N
-NH(CH2)2- -NHC(=NH)NH2 -CH2-(4-nitro- 87
4-fluoro-phenyl -CH2- phenyl) N -NH(CH2)2-
-NHC(=NH)NH2 -NHC(=NH)NH(2- -CH2-(4-methoxy-
(morpholin-4-yl)- 88 4-fluoro-phenyl -CH2- phenyl) N
-NH(CH2)2- eth-1-yl) -NHC(=NH)NH(3- -CH2-(4-methoxy-
(morpholin-4-yl)-prop-1 89 4-fluoro-phenyl -CH2-
phenyl) N -NH(CH2 2- yi) -CH2-(4-methoxy-
-NHC(=NH)NH(4- 90 4-fluoro-phenyl -CH2- phenyl) N
-NH(CH2)2- cyano-phenyl) -CH2-(4-methoxy-
-NHC(=NH)NH(4-nitro- 91 4-fluoro-phenyl -CH2- phenyl)
N -NH(CH2)2- phenyl) -NHC(=NH)NH -CH2-(4-methoxy-
(1,3-benzo 92 4-fluoro-phenyl -CH2- phenyl) N
-NH(CH2)2- dioxol-5-yl) -CH2-(4-methoxy- 93
4-fluoro-phenyl -CH2- phenyl) N -NH(CH2)2-
-NHC(=NH)NHNH2 -CH2-(4-methoxy- 94 3-nitro-phenyl
-CH2- phenyl) N -NH(CH2 2- -NHC(=NH)NH2
-CH2-(4-methoxy- 95 4-nitro-phenyl -CH2- phenyl) N
-NH(CH2)2- -NHC(=NH)NH2 -CH2-(4-methoxy- 96
3-amino-phenyl -CH2- phenyl) N -NH(CH2 2-
-NHC(=NH)NH2Cpd # Ai W Q -CH2-(4-methoxy- 97
4-cyano-phenyi -CH2- phenyl) N -NH(CH2)2- -NHC(=NH)NH2
-CH2-(4-methoxy- 98 3-cyano-phenyl -CH2- phenyl) N
-NH(CH2J2- -NHC(=NH)NH2 4-methoxy -CH2-(4-methoxy- 99
carbonyl-phenyl -CH2- phenyl) N -NH(CH2J2-
-NHC(=NH)NH2 3-methoxy -CH2-(4-methoxy- 100
carbonyl-phenyl -CH2- phenyl) N -NH(CH2J2-
-NHC(=NH)NH2 4-carboxy- -CH2-(4-methoxy- 101 phenyl
-CH2- phenyl) N -NH(CH2 2- -NHC(=NH)NH2 3,4-dichloro-
-CH2-(4-methoxy- 102 phenyl -CH2- phenyl) N
-NH(CH2)C(Me)2- -NHC(=NH)NH2 -CH2-(4-methoxy-
-NHC(=NH)NH(4- 103 4-fluoro-phenyl -CH2- phenyl) N
-NH(CH2 2- bromo-phenyl) -CH2-(4-methoxy- -NHC(=NH)NH
104 4-fluoro-phenyl -CH2- phenyl) N -NH(CH2 2-
(pyridin-2-yl) -CH2-(4-methoxy- -NHC(=NH)NH 105
4-fluoro-phenyl -CH2- phenyl) N -NH(CH2J2-
(pyridin-2-yl-ethyl) -CH2-(4-methoxy- -NHC(=NH)NH(4-
106 4-fluoro-phenyl -CH2- phenyl) N -NH(CH2)2-
ethoxycarbonyl-phenyl) -CH2-(4-methoxy- -NHC(=NH)NH
107 4-fluoro-phenyl -CH2- phenyl) N -NH(CH2)2-
(2,4-difluoro-phenyl) -CH2-(4-methoxy- -NHC(=NH)NH(n-
108 4-fluoro-phenyl -CH2- phenyl) N -NH(CH2 2-
decanyl) 4-t-butoxy- -CH2-(4-methoxy- 109 phenyl -CH2-
phenyl) N -NH(CH2)2- -NHC(=NH)NH24-hydroxy-
-CH2-(4-methoxy- 110 phenyl -CH2- phenyl) N -NH(CH2)2-
-NHC(=NH)NH2 2-chloro- -CH2-(4-methoxy- 111
thiazol-4-yl -CH2- phenyl) N -NH(CH2)2- -NHC(=NH)NH2
benzo -CH2-(4-methoxy- 112 furan-2-yl -CH2- phenyl) N
-NH(CH2 2- -NHC(=NH)NH2 3,4-dichloro- -CH2-(4-methoxy-
-N(Me) 113 phenyl -CH2- phenyl) N -NH(CH2)2- C(=NH)NH2
-CH2-(4-methoxy- -NHC(=NH)NH 114 4-fluoro-phenyl -CH2-
phenyl) N -NH(CH2)2- (CH2CF3) -CH2-(4-methoxy-
-NHC(=NH)NH(3- 115 4-fluoro-phenyl -CH2- phenyl) N
-NH(CH2)2- methoxypropyl) -CH2-(4-methoxy- -NHC(=NH) 



116 4-fluoro-phenyl -CH2- phenyl) N -NH(CH2)2-
piperidin-1-yl -CH2-(4-methoxy- -NHC(=NH)N(Me) 117
4-fluoro-phenyl -CH2- phenyl) N -NH(CH2)2- phenyl
-CH2-(4-methoxy- -NHC(=NH)NH(2-fluoro- 118
4-fluoro-phenyl -CH2- phenyl) N -NH(CH2)2- phenyl)
-CH2-(4-methoxy- -NHC(=NH)NH(4-fluoro- 119
4-fluoro-phenyl -CH2- phenyl) N -NH(CH2)2- phenyl)
-CH2-(4-methoxy- -NHC(=NH)NH(4- 120 4-fluoro-phenyl
-CH2- phenyl) N -NH(CH2)2- methyl-phenyl)
-CH2-(4-methoxy- 121 4-fluoro-phenyl -CH2- phenyl) N
-NH(CH2)2- -NHC(=NH)NH(t-butyl) -CH2-(4-amino- 122
4-chloro-phenyl -CH2- phenyl) N -NH(CH2)2-
-NHC(=NH)NH2-CH2-(4-methoxy- 123 t-butyl -CH2- phenyl)
N -NH(CH2)2- -NHC(=NH)NH2 -CH2-(4-methoxy- 124
cyclopentyl -CH2- phenyl) N -NH(CH2)2- -NHC(=NH)NH2
-CH2-(4-methoxy- 125 4-amino-phenyl -CH2- phenyl) N
-NH(CH2 2- -NHC(=NH)NH2 -CH2-(4-methoxy- -NHC(=NH)NH
126 4-fluoro-phenyl -CH2- phenyl) N -NH(CH2)2-
(adamantan-2-yl) -NHC(=NH)NH(4- -CH2-(4-methoxy-
trifluoromethoxy- 127 4-fluoro-phenyl -CH2- phenyl) N
-NH(CH2)2- phenyl) -CH2-(4-methoxy- -NHC(=NH)NH(4- 128
4-fluoro-phenyl -CH2- phenyl) N -NH(CH2)2-
hydroxy-phenyl) 129 4-chloro-phenyl -CH2- -CH2-phenyl
N -NH(CH2 2- -NHC(=NH)NH2 130 4-chloro-phenyl -CH2-
-CH2-furan-3-yl N -NH(CH2)2- -NHC(=NH)NH2
-CH2-(4-methoxy- 131 4-fluoro-phenyl -CH2- phenyl) N
1,4-cyclohexyl -NHC(=NH)NH2 -CH2-(4-methoxy-
-NHC(=NC(=O)O-t- 132 4-fluoro-phenyl -CH2- phenyl) N
-NHCH2C(=O)- butyl)NH2 -CH2-(4-methoxy- -NHC(=NH)NH(2-
133 4-fluoro-phenyl -CH2- phenyl) N -NH(CH2)2-
methylthio-phenyl) -CH2-(4-methoxy- -NHC(=NH)NH 134
4-fluoro-phenyl -CH2- phenyl) N -NH(CH2 2-
<C(=O)phenyl) -CH2-(4-methoxy- -NHC(=NH)NH 135
4-fluoro-phenyl -CH2- phenyl) N -NH(CH2)2-
(pyrimidin-2-yl)Cpd # Ai W Q -CH2-(4-methoxy- 136
4-fluoro-phenyl -CH2- phenyl) N -NH((S)-CHMe)2-
-NHC(=NH)NH2 -CH2-(4-methoxy- 137 4-fluoro-phenyl
-CH2- phenyl) N -NH((R)-CHMe)2- -NHC(=NH)NH2.
-NH(=NH)NH(4- trifluoromethyl-5,6,7,8-
-CH2-(4-methoxy- tetrahydro- 138 4-fluoro-phenyl -CH2-
phenyl) N -NH(CH2)2- quinazolin-2-yl) -NHC(=NH)NH(5-
-CH2-(4-methoxy- methyl- 139 4-fluoro-phenyl -CH2-
phenyl) N -NH(CH2)2- pyridin-2-yl) -CH2-(4-methoxy-
-NHC(=NH) 140 4-fluoro-phenyl -CH2- phenyl) N
-NH(CH2)2- morpholin-4-yl 141 4-chloro-phenyl -CH2-
-CH2-furan-2-yl N -NH(CH2)2- -NHC(=NH)NH2
-CH2-(4-methoxy- 142 4-chloro-phenyl -CH2- phenyl) N
-NH(CH2)5- -NHC(=NH)NH2 4-methoxy- -CH2-(4-hydroxy-
143 phenyl -CH2- phenyl) N -NH(CH2)2- -NHC(=NH)NH2
-CH2-(4-methoxy- 144 4-chloro-phenyl -CH2- phenyl) N
-NH(CH2)6- -NHC(=NH)NH2 4-methoxy- -CH2-(4-methoxy-
145 phenyl -(CH2)2- phenyl) N -NH(CH2)2- -NHC(=NH)NH2
4-methoxy- -CH2-(4-methoxy- 146 phenyl -(CH2)3-
phenyl) N -NH(CH2 2- -NHC(=NH)NH2 -CH2-(4-
3,4-dichloro- methoxycarbonyl- 147 phenyl -CH2-
phenyl) N -NH(CH2 2- -NHC(=NH)NH2 -CH2-(4-n-butyloxy-
148 phenyl -CH2- phenyl) N -NH(CH2)2- -NHC(=NH)NH2W
149 4-chloro-phenyl -CH2- -CH2-phenyl N -NH(CH2)2-
-NHC(=NH)NH 2 150 4-chloro-phenyl -CH2-
-CH2-furan-3-yl N -NH(CH2)2- -NHC(=NH)NH 2
-CH2-(4-methoxy- -NHC(=NH) 151 4-fluoro-phenyl -CH2-
phenyl) N -NH(CH2)2- NHC(=O)methyl -CH2-(4-methoxy-
-NHC(=NH) 152 4-fluoro-phenyl -CH2- phenyl) N -NH(CH
2)2- NH(allyl) -CH2-(4-methoxy- -NHC(=NH) 153
4-fluoro-phenyl -CH2- phenyl) N -NH(CH2 2-
NH(/-propyl) -CH2-(4-methoxy- -NHC(=NH) 154
4-fluoro-phenyl -CH2- phenyl) N -NH(CH2)2-
NH(n-propyl) -CH2-(4-methoxy- -NHC(=NH) 155
4-fluoro-phenyl -CH2- phenyl) N -NH(CH2)2- NH(ethyl)
-CH2-(4-methoxy- -NHC(=NH) 156 4-fluoro-phenyl -CH2-
phenyl) N -NH(CH2 2- NH(methyl) 4-methoxy
-CH2-(4-methoxy- 157 phenyl -CH2- phenyl) CH
-C(=O)NH(CH 2)2- -NHC<=NH)NH2 4-methoxy
-CH2-(4-methoxy- 158 phenyl -CH2- phenyl) CH -O(CH2)2-
-NHC(=NH)NH 2 



4-methoxy -CH2-(4-methoxy- 159 phenyl -CH2- phenyl) CH
-S(CH2) - -NHC(=NH)NH 2 4-methoxy- -CH2-(4-methoxy-
160 phenyl -CH2- phenyl) CH -(CHg)3- -NHC(=NH)NH 2The
compounds of the present invention may also be present
in the form of pharmaceutically acceptable salts. For
use in medicine, the salts of the compounds of this
invention refer to non-toxic "pharmaceutically
acceptable salts" (Ref. International J. Pharm., 1986,
33, 201 -217; J. Pharm.Sci., 1997 (Jan), 66, 1, 1).
Other salts well known to those in the art may,
however, be useful in the preparation of compounds
according to this invention or of their
pharmaceutically acceptable salts. Representative
organic or inorganic acids include, but are not
limited to, hydrochloric, hydrobromic, hydroiodic,
perchloric, sulfuric, nitric, phosphoric, acetic,
propionic, glycolic, lactic, succinic, maleic,
fumaric, malic, tartaric, citric, benzoic, mandelic,
methanesulfonic, hydroxyethanesulfonic,
benzenesulfonic, oxalic, pamoic,
2-naphthalenesulfonic, p-toluenesulfonic,
cyclohexanesulfamic, salicylic, saccharinic or
trifluoroacetic acid. Representative organic or
inorganic bases include, but are not limited to, basic
or cationic salts such as benzathine, chloroprocaine,
choline, diethanolamine, ethylenediamine, meglumine,
procaine, aluminum, calcium, lithium, magnesium,
potassium, sodium and zinc. The present invention
includes within its scope prodrugs of the compounds of
this invention. In general, such prodrugs will be
functional derivatives of the compounds that are
readily convertible in vivo into the required
compound. Thus, in the methods of treatment of the
present invention, the term "administering" shall
encompass the treatment of the various disorders
described with the compound specifically disclosed or
with a compound which may not be specifically
disclosed, but which converts to the specified
compound in vivo after administration to the patient.
Conventional procedures for the selection and
preparation of suitable prodrug derivatives are
described, for example, in "Design of Prodrugs", ed.
H. Bundgaard, Elsevier, 1985. Where the compounds
according to this invention have at least one chiral
center, they may accordingly exist as enantiomers.
Where the compounds possesstwo or more chiral centers,
they may additionally exist as diastereomers. It is to
be understood that all such isomers and mixtures
thereof are encompassed within the scope of the
present invention. Furthermore, some of the
crystalline forms for the compounds may exist as
polymorphs and as such are intended to be included in
the present invention. In addition, some of the
compounds may form solvates with water (i.e.,
hydrates) or common organic solvents, and such
solvates are intended to be encompassed within the
scope of this invention. Where the processes for the
preparation of the compounds according to the
invention give rise to mixture of stereoisomers, these
isomers may be separated by conventional techniques
such as preparative chromatography. The compounds may
be prepared in racemic form, or individual enantiomers
may be prepared either by enantiospecific synthesis or
by resolution. The compounds may, for example, be
resolved into their component enantiomers by standard
techniques, such as the formation of diastereomeric
pairs by salt formation with an optically active acid,
such as (-)-di-p-toluoyl-d-tartaric acid and/or
(+)-di-p-toluoyl-l-tartaric acid followed by
fractional crystallization and regeneration of the
free base. The compounds may also be resolved by
formation of diastereomeric esters or amides, followed
by chromatographic separation and removal of the
chiral auxiliary. Alternatively, the compounds may be
resolved using a chiral HPLC column. During any of the
processes for preparation of the compounds of the
present invention, it may be necessary and/or
desirable to protect sensitive or reactive groups on
any of the molecules concerned. This may be achieved
by means of conventional protecting groups, such as
those described in Protective Groups in Organic
Chemistry, ed. J.F.W. McOmie, Plenum Press, 1973; and
T.W. Greene & P.G.M. Wuts, Protective Groups in
Organic Synthesis, John Wiley & Sons, 1991 . The
protecting groups may be removed at a convenient
subsequent stage using methods known from the art.Even
though the compounds of the present invention
(including their pharmaceutically acceptable salts and
pharmaceutically acceptable solvates) can be
administered alone, they will generally be
administered in admixture with a pharmaceutical
carrier, excipient, or diluent selected with regard to
the intended route of administration and standard
pharmaceutical or veterinary practice. Thus, the
present invention is directed to pharmaceutical and
veterinary compositions comprising compounds of
Formula (I) and one or more pharmaceutically
acceptable carriers, excipients or diluents. By way of
example, in the pharmaceutical and veterinary
compositions of the present invention, the compounds
of the present invention may be admixed with any
suitable binder(s), lubricant(s), suspending agent(s),
coating agent(s), and/or solubilising agent(s).
Tablets or capsules of the compounds may be
administered singly or two or more at a time, as
appropriate. It is also possible to administer the
compounds in sustained release formulations.
Alternatively, the compounds of the general Formula
(I) can be administered by inhalation or in the form
of a suppository or pessary, or they may be applied
topically in the form of a lotion, solution, cream,
ointment or dusting powder. An alternative means of
transdermal administration is by use of a skin patch.
For example, they can be incorporated into a cream
consisting of an aqueous emulsion of polyethylene
glycols or liquid paraffin. They can also be
incorporated, at a concentration of between 1 and 10%
by weight, into an ointment consisting of a white wax
or white soft paraffin base together with such
stabilisers and preservatives as may be required.For
some applications, preferably the compositions are
administered orally in the form of tablets containing
excipients such as starch or lactose, or in capsules
or ovules either alone or in admixture with
excipients, or in the form of elixirs, solutions or
suspensions containing flavouring or coloring agents.
The compositions (as well as the compounds alone) can
also be injected parenterally, for example
intracavernosally, intravenously, intramuscularly or 



subcutaneously. In this case, the compositions will
comprise a suitable carrier or diluent. For parenteral
administration, the compositions are best used in the
form of a sterile aqueous solution which may contain
other substances, for example enough salts or
monosaccharides to make the solution isotonic with
blood. For buccal or sublingual administration the
compositions may be administered in the form of
tablets or lozenges which can be formulated in a
conventional manner. By way of further example,
pharmaceutical and veterinary compositions containing
one or more of the compounds of the invention
described herein as the active ingredient can be
prepared by intimately mixing the compound or
compounds with a pharmaceutical carrier according to
conventional pharmaceutical compounding techniques.
The carrier may take a wide variety of forms depending
upon the desired route of administration (e.g., oral,
parenteral). Thus for liquid oral preparations such as
suspensions, elixirs and solutions, suitable carriers
and additives include water, glycols, oils, alcohols,
flavoring agents, preservatives, stabilizers, coloring
agents and the like; for solid oral preparations, such
as powders, capsules and tablets, suitable carriers
and additives include starches, sugars, diluents,
granulating agents, lubricants, binders,
disintegrating agents and the like. Solid oral
preparations may also be coated with substances such
as sugars or beenteric-coated so as to modulate the
major site of absorption. For parenteral
administration, the carrier will usually consist of
sterile water and other ingredients may be added to
increase solubility or preservation. Injectable
suspensions or solutions may also be prepared
utilizing aqueous carriers along with appropriate
additives. Advantageously, compounds of the present
invention may be administered in a single daily dose,
or the total daily dosage may be administered in
divided doses of two, three or four times daily.
Furthermore, compounds for the present invention can
be administered in intranasal form via topical use of
suitable intranasal vehicles, or via transdermal skin
patches well known to those skilled in that art. To be
administered in the form of a transdermal delivery
system, the dosage administration will, of course, be
continuous rather than intermittent throughout the
dosage regimen. A therapeutically effective amount for
use of the instant compounds or a pharmaceutical
composition thereof comprises a dose range of from
about 0.001 mg to about 1,000 mg, in particular from
about 0.1 mg to about 500 mg or, more particularly
from about 1 mg to about 250 mg of active ingredient
per day for an average (70 kg) human. For oral
administration, a pharmaceutical composition is
preferably provided in the form of tablets containing,
0.01 , 0.05, 0.1 , 0.5, 1.0, 2.5, 5.0, 10.0, 15.0,
25.0, 50.0, 100, 150, 200, 250 and 500 milligrams of
the active ingredient for the symptomatic adjustment
of the dosage to the subject to be treated. It is also
apparent to one skilled in the art that the
therapeutically effective dose for active compounds of
the invention or a pharmaceutical composition thereof
will vary according to the desired effect. Therefore,
optimal dosages to beadministered may be readily
determined and will vary with the particular compound
used, the mode of administration, the strength of the
preparation, and the advancement of the disease
condition. In addition, factors associated with the
particular subject being treated, including subject
age, weight, diet and time of administration, will
result in the need to adjust the dose to an
appropriate therapeutic level. The above dosages are
thus exemplary of the average case. There can, of
course, be individual instances where higher or lower
dosage ranges are merited, and such are within the
scope of this invention. Compounds of this invention
may be administered in any of the foregoing
compositions and dosage regimens or by means of those
compositions and dosage regimens established in the
art whenever use of the compounds of the invention as
prokineticin receptor antagonists is required for a
subject in need thereof. The invention also provides a
pharmaceutical or veterinary pack or kit comprising
one or more containers filled with one or more of the
ingredients of the pharmaceutical and veterinary
compositions of the invention. Optionally associated
with such container(s) can be a notice in the form
prescribed by a governmental agency regulating the
manufacture, use or sale of pharmaceuticals or
biological products, which notice reflects approval by
the agency of manufacture, use or sale for human
administration. As antagonists of a Prokineticin 2
receptor, the compounds of Formula (I) are useful in
methods for treating or preventing a disease or
condition in a mammal which disease or condition is
affected by the antagonism of one or more Prokineticin
2 receptors. Such methods comprise administering to a
mammal in need of such treatment or prevention a
therapeutically effective amount of a compound, salt
or solvate of Formula (I). The compounds of Formula
(I) are useful in methods for preventing or treating
gastrointestinal (Gl) diseases, cancers of the Gl
tract andreproductive organs, and pain. Examples of Gl
diseases to be within the scope of the present
invention include, but are not limited to: irritable
bowel syndrome (IBS, including diarrhea-predominant,
as well as alternating diarrhea/constipation forms of
iBS), inflammatory bowel disease (IBD, including
ulcerative colitis, and Crohn's disease), and GERD and
secretory bowel disorders induced by pathogens.
Examples of cancers within the scope of the present
invention include, but are not limited to, testicular
cancer, ovarian cancer, Leydig cell carcinoma, and
cancers of the small or large bowel. An example of
pain to be covered within the scope of the present
invention, is, but is not restricted to, visceral
hyperalgesia often associated with IBS and IBD. While
the present invention comprises compositions
comprising one or more of the compounds of Formula (I)
the present invention also comprises compositions
comprising intermediates used in the manufacture of
compounds of Formula (I). Representative IUPAC names
for the compounds of the present invention were
derived using the ACD/LABS SOFTWARE(tm) Index Name Pro
Version 4.5 nomenclature software program provided by
Advanced Chemistry Development, Inc., Toronto,
Ontario, Canada. 



Abbreviations used in the instant specification,
particularly the Schemes and Examples, are as follows:
Boc tert-butoxycarbonyl BuLi n-butyllithium Cpd or
Cmpd = compound d day/ days DCM dichloromethane DIAD
diisopropyl azodicarboxylate DIPEA or DIEA
diisoDroDvlethvlamineDMEM Dulbecco's Modified Eagle
Medium DMF L/,L/-dimethylformamide DMSO
dimethylsulfoxide EDCI
1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride EtOAc ethyl acetate EtOH ethanol h
hour/hours HBTU O-Benzotriazol-1-yl-
L/,L/,/V',L/-tetramethyluronium hexafluorophosphate
LDA lithium diisopropyamide M molar MeCN acetonitrile
MeOH methanol min = minutes NaOMe sodium methoxide
PyBOP
benzotriazole-1-yl-oxy-tris-pyrrolidino-phosphonium
hexafluorophosphate rt/RT room temperature THF
tetrahydrofuran TFA trifluoroacetic acid GENERAL
SCHEMES Representative compounds of the present
invention can be synthesized in accordance with the
general synthetic methods described below and are
illustrated in the schemes that follows. The starting
materials and reagents used in the schemes that follow
are understood to be either commercially available or
prepared by methods known to those skilled in the art.
Since the schemes are an illustration,the invention
should not be construed as being limited by the
chemical reactions and conditions expressed. Scheme A
illustrates the general synthesis of compounds of the
present invention wherein L2 is other than
-NHC(=O)-(CH2)i-4-, -C(=O)NH(CRyRz)2-5- , and
-X2-(CH2)o-4-. In Scheme A, X1 of L2 is NH. A compound
of formula A1 may be methylated with a methylating
agent such as methyl iodide in a polar solvent such as
methanol to give a compound of formula A2. A compound
of formula A2 may be condensed with an appropriately
substituted isocyanate such as N-chlorocarbonyl
isocyanate in the presence of excess tertiary amine
such as diisopropylethylamine to give a triazine of
formula A3. Scheme A HA compound of formula A3 may be
alkylated with a compound of formula A4, wherein LGi
is a leaving group, using conventional chemistry known
to one versed in the art. For instance, when LGi is a
hydroxy group, compound A4 may be coupled with
compound A3 with the aid of a coupling agent such as
DIAD in the presence of triphenylphosphine in a
non-alcoholic polar solvent such as THF or methylene
chloride. Alternatively, LGi may be a halide,
tosylate, or the like such that LGi is displaced by
the amino portion of a compound of A3 to give a
compound of formula A5. A compound of formula A5 may
be further elaborated by nucleophilic substitution
with a compound of formula A6 (wherein Xi is NH and m
is zero) to provide a compound of formula A7. One
versed in the art will recognize that when L.2 is
asymmetrical, a nitrogen-protecting group may be
necessary to avoidcompeting reactions. A G-substituent
of Formula (I) may be installed by treatment of the
terminal amine of a compound of formula A7 with an
activated amidine of formula A8 wherein LG2 is a
leaving group such as a halide, an alkoxide, an
imidazole or pyrazole, an activated alkoxide, or the
like, to give compound IA of Formula (I) wherein m is
zero. Alternatively, when m is equal to one, an
oxyguanidine substituent may be incorporated by
treatment of a compound of formula A7 with a compound
of formula A9 to form a compound (I)A of Formula (I)
wherein m is one. Scheme B illustrates the general
synthesis of compounds of the present invention
wherein L2 is -NHC(=O)-(CH2)i-4-. A compound of
formula A5 may be converted to its corresponding amine
by treatment with ammonia, or other source of ammonia
such as ammonium hydroxide, to give a compound of
formula B1. The amino group of a compound B1 may be
acylated using conventional chemistry with a compound
of formula B2, wherein LG3 is a leaving group such as
a halide when B2 is an acid chloride, a hydroxy group
when B2 is a carboxylic acid, an alkylcarboxylate when
B2 is an anhydride, or an imidazole when B2 is an
acylimidazole. Alternatively, B2 may be an activated
ester or the like. The K substituent of compounds of
formula B2 is either a leaving group LGi as defined
herein, or K is an Ra-substituted amino group
protected with an appropriate aminoprotecting group
(PG). Scheme BTo prepare a compound of formula B4, a
compound of formula B3 may either be N-deprotected
(when K is -NR a(PG)) using reagents and methods known
to one versed in the art, or may undergo a
nucleophilic displacement with amine H NF (when K is a
LGi). The resulting amine of formula B4 may then be
treated with an activated amidine of formula A8 to
give a compound (I)B of Formula (I), Scheme C
describes the general synthesis of compounds of the
present invention wherein Xi of L2 is a direct bond
and L2 is any of those which contains X-i. A compound
of formula C1 may be condensed with an isocyanate of
formula C2 to 



give a compound of formula C3 which, upon heating,
affords a triazine of formula C4. The amino group of a
compound of formula C4 may be appropriately
substituted using an alkylating agent of formula C5 to
afford a compound of formula C6. A G-substituent may
be introduced into a compound of formula C6 using the
methods described herein to provide a compound (I)C of
Formula (I). Scheme CGuanylation with d A8 Scheme D
illustrates the general synthesis of compounds of the
present invention wherein W is C(RW), L2 is other than
-NHC(=O)-(CH2)i-4- or -C(=O)NH(CR yRz)2-5- , and Xi of
L2 is NH, O, or S. A compound of formula D1 may be
condensed with a compound of formula D2 with heating,
(wherein LG is Ci - 4alkoxy, choro, or the like) to
form a compound of formula D3. A compound of formula
D3 may then be treated with phosphorus oxychloride,
PCI5, or the like and heat to afford a compound of
formula D4; alternatively, the bromo analog may be
used in this synthetic sequence, which is prepared
from D3 using phosphorus oxybromide in place of
phosphorus oxychloride. A compound of formula C5 may
be used to install -P-A 2 via conventional alkylation
procedures. A compound of formula D5 may be elaborated
via a nucleophilic displacement of the chloride or
bromide with a compound of Formula D5a (wherein Xi is
NH, O, or S) to afford a compound of formula D6.
Further elaboration using the chemistry described
herein may be employed to provide compound (I)D of
Formula (I). Scheme DScheme E illustrates the general
synthesis of compounds of the present invention
wherein W is C(Rw) and L2 is -NHC(=O)-(CH )1-4- . A
compound of formula D5 may be treated with ammonia or
other source of ammonia such as ammonium hydroxide to
afford the corresponding amino compound of formula E1.
The amino group may be acylated with a compound of
formula B2 and further elaborated to a compound (I)E
of Formula (I) using the methods described herein.
Scheme E When K= LG1 When K= -NRa(PG) Substitution
N-Deprotection with H2NRaScheme F illustrates the
general synthesis of compounds of the present
invention wherein W is C(RW) , Xi of L2 is a direct
bond and L2 is any one of those which includes X-i. A
compound of formula F1 may be condensed with a
compound of formula F2 under basic conditions in the
presence of a lower alkyl alcohol to form a compound
of formula F3. A compound of formula F3 may be
condensed with a urea of formula F4 to form a cyclic
compound of formula F5. Scheme F A compound of formula
F5 may be alkylated with an alkylating agent C5 using
conventional chemistry known to one versed in the art
to prepare a compound of formula F6. A nucleophilic
displacement of LGi with amine H2NRa affords a
compound of formula F7, which may be further
elaborated to include a<3- substitutent using the
methods described herein to give a compound (I)F of
Formula (I).Scheme G illustrates the general synthesis
of compounds of the present invention wherein W is N
and l_2 is -X2-(CH2)o-4-- A compound of formula G1
(either commercially available or prepared by known
methods described in the scientific literature) may be
treated with a base followed by alkylation with a
compound of formula A4 to afford a compound of formula
G2. Treatment of a .compound of formula G2 with an
aqueous base such as sodium hydroxide gives a compound
of formula G3, which upon treatment with ammonia or
its equivalent provides a compound of formula G4. The
compound of formula G4 may then be condensed with a
compound of formula G5 to form a triazine compound of
formula G6. Scheme G1) N-Deprotection 2) Guanylation
with A8 Using conventional reagents and methods known
to one skilled in the art, the carboxy group of
compounds of G6 may be reduced to the corresponding
alcohol, followed by oxidation to an aldehyde of
formula G7. The secondary amino group may be
substituted with a compound of formula C5 using
coupling chemistry or standard alkylation chemistry to
afford a compound of formula G8. The aldehyde portion
of the compound may participate in a Wittig
olefination with a compound of formula G9 (wherein PG
is as previously defined) to provide a compound of
formula G10 wherein L2 includes an alkenyl group, X2.
Subsequent removal of the aminoprotecting group
followed by guanylation gives a compound of Formula
(I)G. Scheme H illustrates the general synthesis of
compounds of the present invention wherein W is CH and
L2 is - X2-(CH2)0-4- . A compound of formula H1 may be
condensed with an O-alkylated isourea to afford a
cyclic compound of formula H2. The amine may be
deprotonated with an organometallic base and
subsequently treated with a compound of formula A4 to
install the -L1Ai substituents of Formula (I).
O-demethylation of the alkylated compounds of H2
afford compounds of formula H3. Using conventional
oxidation chemistry, the methyl substituent of H3 may
be converted to its corresponding aldehyde, affording
a compound of formula H4. The aldehyde may be
elaborated to a compound of Formula (I) wherein L2 is
- X2-(CH2)o4- using the synthetic steps described in
Scheme G for the conversion of a compound G7 to
compounds of formula (I)G. Scheme H H4 Scheme I
depicts the general synthesis of compounds of the
present invention wherein L2 of Formula (I) is one
which contains an X1 group, and W is N. In Scheme I,
Xi is S. Schemeo HN N A4 L Ji Guanylation with J 1 -
A1 N N Cpd A8 O N S-Q - NR H A2 P 14 15 A 2 Q1 =
-(CH2)U-X2-(CH2)V -, -(CH2)2-3 -X3-(CH2)2.3 - , or
-CH(R x)-(CRyRz)1-5 -. 



A compound of formula 11 (either commercially
available or prepared by known methods described in
the scientific literature) may be alkylated under
basic conditions with a compound of formula 12
(wherein Q-i is -(CH2)u-X2-(CH2)v - ,
-(CH2)2-3-X3-(CH2)2-3 - , or -CH(R x)-(CRyRz)1-5 -) to
provide a compound of formula 13. A compound of
formula 13 may be condensed with an appropriately
substituted isocyanate such as L/-chlorocarbonyl
isocyanate in the presence of excess tertiary amine
such as diisopropylethylamine to give a triazine of
formula 14. A compound of formula 14 may be alkylated
with a compound of formula A4 to provide a compound of
formula 15, which may then be guanylated according the
methods described herein to provide a compound of
formula (I)-I. Scheme J illustrates the general
synthesis of compounds of the present invention
wherein L2 is -C(=O)NH(CR yRz)2-5- and W is N.Scheme J
Amino Deprotection A compound of Formula G6 may be
treated with a methylating agent such as
trimethylsilyl diazomethane to give the methyl ester
of formula J 1. Under Mitsunobu type coupling
conditions (in the presence of a coupling agent,
activating agent), an alcohol of formula J2 may be
coupled with the secondary amine of a compound of
formula J 1 to afford a compound of formula J3.
Standard base hydrolysis of the methyl ester gives a
compound of formula J4, wherein the corresponding
carboxylic acid may be coupled with an amine of
formula J5 (PG is an appropriate amino protecting
group) to afford a compound of formula J6. Standard
removal of the amino protecting group, PG, yields the
primary amine of formula J7, which may be guanylated
according to the methods described herein to yield a
compound of formula (I)-J.Scheme K illustrates the
general synthesis of compounds of the present
invention wherein L2 is -C(=O)NH(CRyR2)2-5- and W is
CH. Scheme K A compound of formula H4 may be treated
under Mitsunobu-type coupling conditions (in the
presence of a coupling agent and activating agent),
with an alcohol of formula J2 to afford a compound of
formula K1. Oxidation of the aldehyde group using an
appropriate oxidizing agent gives a compound of
formula K2, wherein the corresponding carboxylic acid
may be coupled with an amine of formula J5 (PG is an
appropriate amino protecting group) to afford a
compound of formula K3. The conventional removal of
the amino protecting group, PG, yields the primary
amine of formula K4, which may be guanylated according
to the methods described herein to yield a compound of
formula (I)-K. SPECIFIC EXAMPLESSpecific compounds
which are representative of this invention were
prepared as per the following examples and reaction
sequences; the examples and the diagrams depicting the
reaction sequences are offered by way of illustration,
to aid in the understanding of the invention and
should not be construed to limit in any way the
invention set forth in the claims which follow
thereafter. The instant compounds may also be used as
intermediates in subsequent examples to produce
additional compounds of the present invention. No
attempt has been made to optimize the yields obtained
in any of the reactions. One skilled in the art would
know how to increase such yields through routine
variations in reaction times, temperatures, solvents
and/or reagents. Reagents were purchased from
commercial sources. Nuclear magnetic resonance (NMR)
spectra for hydrogen atoms were measured in the
indicated solvent with (TMS) as the internal standard
on a Bruker-Biospin Inc. DRX 500 (500 MHz) or DPX 300
(300 MHz) spectrometer. The values are expressed in
parts per million downfield from TMS. The mass spectra
(MS) were determined on a Micromass Platform LC
spectrometer, an Agilent LC spectrometer or a
Micromass LCT spectrometer using electrospray
techniques. Microwave accelerated reactions were
performed using a CEM Discover microwave instrument,
and were contained in a sealed pressure vessel unless
otherwise noted. Stereoisomeric compounds may be
characterized as racemic mixtures or as separate
diastereomers and enantiomers thereof using X-ray
crystallography and other methods known to one skilled
in the art. Unless otherwise noted, the materials used
in the examples were obtained from readily available
commercial suppliers or synthesized by standard
methods known to one skilled in the art of chemical
synthesis. The substituent groups, which vary between
examples, are hydrogen unless otherwise noted.EXAMPLE
1 { - Ethyl-benzy -i methoxy-benzyl -dioxo-i
^-tetrahyclro- [1
,3,5]triazin-2-ylamino]-ethyl}-guanidine (Cpd 46) A.
1-(4-Methoxy-benzyl)-6-methylsulfanyl-1 W-[1
,3,5]triazine-2,4-dione (Cpd_1c). To
(4-methoxy-benzyl) thiourea (2.00 g, 10.1 mmol) in
MeOH (40 ml_) was added methyl iodide (0.64 mL, 10.1
mmol). The reaction was stirred at room temperature
for 24 h. The reaction mixture was concentrated to
yield 2.00 g of crude compound ( 1b) that was used in
the next step without further purification. B. To
Compound 1b (3.6 g, 17.1 mmol) in methylene chloride
(40 mL) was added excess diisopropylethylamine (6.61
g, 5 1.3 mmol). The reaction mixture was cooled to 0
C. A portion of L/-chlorocarbonyl isocyanate ( 1 .78
g, 17.1 mmol) was added dropwise. The reaction mixture
was allowed to slowly warm to roomtemperature. After
24 h, water was added and the reaction mixture was
extracted with ethyl acetate. The phases were
separated, and the organic layer was dried over sodium
sulfate, filtered, and concentrated. Methanol was
added to the crude product, and the solid was
collected by vacuum filtration to give Compound 1c ( 1
.5 g). 1H NMR (DMSO-cfe) d 2.45 (3H, s), 3.73 (3H1s),
4.98 (2H, s), 6.89-6.92 (2H, d, J = 8.5 Hz), 7.22-7.25
(2H, d, J = 8.5 Hz), 11.58 ( 1H, s). C.
3-(4-Ethyl-benzyl)-1-(4-methoxy-benzyl)-6-methylsulfan
yl-1 H- [1,3,5]triazine-2,4-dione (Cpd 1d). To Cpd 1c
(0.1 g, 0.35 mmol) in tetrahydrofuran was added
4-ethylbenzyl alcohol (0.049 g, 0.35 mmol),
triphenylphosphine (0.19 g 0.71 mmol) and diisopropyl
azodicarboxylate (0.087 g, 0.43 mmol). The reaction
stirred at room temperature for 64 h. The reaction
mixture was taken up in ethyl acetate, washed with
water, and the phases were separated. The organic
layer was dried over sodium sulfate, filtered, and
concentrated. The resulting material was 



purified by normal phase chromatography using an ISCO
automated system to give Cpd 1d (0.14 g) as a white
solid. D. 6-(2-Amino-ethylamino)-3-(4-ethyl-benzyl)-1
-(4-methoxy-benzyl)-1 H- [1,3,5]triazine-2,4-dione
(Cpd 1e). To 1-(4-methoxy-benzyl)-6-methylsulfanyl-1 -
[1 ,3,5]triazine-2,4-dione (0.14 g, 0.33 mmol) in
toluene was added excess ethylenediamine (0.10 g, 1.76
mmol). The reaction mixture was heated at 110 C for 18
h. The reaction mixture was cooled to room
temperature, diluted with water and extracted with
ethyl acetate. The phases were separated and the
organic layer was dried over sodium sulfate, filtered
and concentrated. The resultant Cpd 1e (0.1 1 g) was
used in the next step without further purification. E.
yV-{2-[5-(4-Ethyl-benzyl)-1-(4-methoxy-benzyl)-4,6-dio
xo-1,4,5,6-
tetrahydro-[1,3,5]triazin-2-ylamino]-ethyl}-guanidine
(Cpd 46). To a mixture of Cpd 1e (0.1 1 g, 0.26 mmol)
in acetonitrile (4 ml_) was added
excessdiisopropylamine (0.069 g, 0.53 mmol) and
1H-pyrazolo-1 -carboxamidine hydrochloride, Cpd 1f,
(0.039 g, 0.26 mmol). The reaction mixture was stirred
for 18 h at room temperature. A white solid
precipitated from the reaction mixture and was
collected by filtration to give the title compound 46
(98% pure by HPLC, 0.01 19 g). 1H NMR (DMSO-cfe) d
1.01-1 .04 (3H, t , J = 7.5Hz), 2.41-2.47 (2H, q, J =
7.4Hz), 3.26-3.16 (4H, m), 3.61 (3H, s), 4.75 (2H, s),
4.93 (2H, s), 6.77-6.79 (2H, d, J = 8.64 Hz),
7.00-7.12 (6H, m), 7.55 ( 1H, m), 8.06 ( 1H, m). Using
the procedures of Example 1 and the appropriate
reagents, starting materials and purification methods
known to those skilled in the art, the following
compounds of the present invention were prepared:
compounds 39, 45, 77, 78, 79, 80, 82, 83, 109, 111,
112, 123, 124, 131 , 136, 137, 145, and 146. EXAMPLE 2
N-{2-[5-(4-Fluoro-benzyl)-1-(4-methoxy-benzyl)-4,6-dio
xo-1,4,556-tetrahydro-
[1,3,5]triazin-2-ylamino]-ethyl}-guanidine (Cpd
17)NaOMe/MeOH PPh3, DIAD, THF A.
((4-Fluorobenzyl)amino)carbonyl)carbamimidothioic acid
methyl ester (Cpd 2a). S-methylisothiouronium sulfate
( 10.0 g, 35.9 mmol) was dissolved in 8:2:1 MeOH/ H2O/
THF and the mixture was treated with 3 N NaOH ( 12
ml_, 35.9 mmol). The solution was then cooled to OC
and 4-fluorobenzyl isocyanate (5.43 g, 35.9 mmol) was
added dropwise over 30 min. The reaction was stirred
overnight and gradually warmed to room temperature.
The mixture was then washed with saturated aqueous NH
CI and extracted with dichloromethane. The combined
organic phases were dried over Na2SO4, filtered and
concentrated under reduced pressure. The resultant
residue was purified on an lsco flash column (20%
EtOAc - 100% EtOAc in heptanes), to give Compound 2a
(4.1 g) as a white powder. B.
5-(Methylthio)-3,7-dioxo-1-(4-fluorobenzyl)-2-oxa-4,6,
8-triazanon-4- en-9-oic acid methyl ester (Cpd 2b). A
solution of Compound 2a (4.1 g, 17.0 mmol) in
dichloromethane was treated with triethylamine (3.08
mL, 22.1 mmol) and the mixture was cooled to -10 C.
Methyl chloroformate (2.62 mL, 34.0 mmol) was added
dropwise via an addition funnel over 15 min and the
reaction was allowed tostir for 4 h while gradually
warming to room temperature. The solution was then
washed with saturated aqueous NH4Cl and extracted with
dichloromethane. The combined organic phases were
dried over Na2SO4, filtered and concentrated. The
resultant residue was purified on an lsco flash column
(5% MeOH) to afford Compound 2b (3.63 g) as a white
solid. C. 3-(4-Fluoro-benzyl)-6-methylsulf anyl-1 H-[\
,3,5]triazine-2,4-dione (Cpd 2c). Compound 2b (3.63 g,
12.1 mmol) was dissolved in MeOH (100 ml_) and the
solution was treated with NaOMe in MeOH (4.6 M, 2.90
ml_, 13.3 mmol) and the reaction was allowed to stir
at room temperature for 1 h. A white precipitate
formed upon addition of the NaOMe. The reaction
mixture was diluted with 1N HCI (50 ml_) and the
resultant precipitate was collected by filtration. The
solid was dried under reduced pressure at 160 C over
xylenes to afford Compound 2c (3.6 g) as its HCI salt.
D. 3-(4-Fluoro-benzyl)-1
-(4-methoxy-benzyl)-6-methylsulf anyl-1 W- [1
,3,5]triazine-2,4-dione (Cpd 2d). Compound 2c (500 mg,
1.65 mmol) was dissolved in THF and was treated with
4-methoxybenzyl alcohol (227 mg, 1.65 mmol),
triphenylphospine (866 mg, 3.30 mmol), and diisopropyl
azodicarboxylate (334 mg, 1.65 mmol). The reaction was
allowed to stir overnight at room temperature. After
monitoring the reaction via HPLC, the solution was
partitioned between water and ethyl acetate. Combined
organic layers were dried over anhydrous sodium
sulfate, filtered and reduced. The crude mixture was
purified via lsco flash column (20% ethyl acetate -
100% ethyl acetate in heptanes, 40 min) to afford 390
mg of Cpd 2d as a white solid. 1H NMR (DMSO, cfe). d
3.29 (s, 3H), 3.74 (s, 3H), 4.93 (s, 2H), 5.03 (s,
2H), 6.89 6.92 (d, 2H, J = 8.62), 7.12 - 7.36 (m, 4H),
7.38 - 7.41 (m, 2H).E.
^^-(S^-Dichloro-benzyO-e-methylsulfanyl-a^-dioxo-S^-di
hydro^W- [1,3,5]triazin-1-ylmethyl]-benzamide (Cpd
2d). Compound 2c (dichorobenzyl) (200 mg, 0.56 mmol)
was dissolved in MeCN and was treated with
diisopropylethylamine (0.196 ml_, 1.13 mmol) and
4-chloromethyl benzyl chloride (96 mg, 0.56 mmol). The
reaction mixture was heated to 80 C and was allowed to
stir overnight. The reaction mixture was washed with
saturated aqueous NH CI and extracted with ethyl
acetate. The combined organic extracts were dried over
Na2SO4, filtered and concentrated. The resultant crude
mixture was purified by lsco flash column (20%- 100%
EtOAc in heptanes, 40 min) to afford 70 mg of Cpd 2d
as a white powder. F.
6-(2-Amino-ethylamino)-3-(4-fluoro-benzyl)-1-(4-methox
y-benzyl)-1H- [1,3,5]triazine-2,4-dione (Cpd 2e). A
solution of Compound 2d (390 mg, 1.01 mmol) in toluene
(8 ml_) and was treated with ethylenediamine (302 mg,
5.03 mmol). The reaction was heated to 90 C and was
allowed to stir overnight. The mixture was then
partitioned between water and ethyl acetate. The
combined organic layers were dried over Na2SO4,
filtered and reduced. Reduction provided 390 mg of Cpd
2e as a crude mixture. The crude compound was used in
further synthesis without additional purification. G.
/V-{2-[5-(4-Fluoro-benzyl)-1-(4-methoxy-benzyl)-4,6-di
oxo-1 ,4,5,6- 



tetrahydro-[1,3,5]triazin-2-ylamino]-ethyl}-guanidine
(Cpd 17). A crude mixture of Cpd 2e (390 mg, 0.98
mmol) was dissolved in acetonitrile (10 ml_) and was
treated with pyrazole-1-carboxamidine hydrochloride
(143 mg, 0.98 mmol) and diisopropyiethylamine (0.340
ml_, 1.95 mmol). The reaction was allowed to proceed
overnight at room temperature. Inspection of the
reaction mixture showed that a white precipitate had
formed and the precipitate was collected and dried by
vacuum filtration . The solid collected afforded 307
mg of Cpd 17 as a white powder. M+ (ES+) = 442.3. 1H
NMR (DMSO, ofe). d 3.33 (m, 4H), 3.73 (s, 3H), 4.89
(s, 2H), 5.04(s, 2H), 6.89 - 6.91 (d, 2H, J = 8.66
Hz), 7.10 - 7.16 (t, 2H, J = 8.91 Hz), 7.21 - 7.24 (d,
2H, J = 8.63 Hz), 7.32 - 7.36 (dd, 2H, J = 2.90, 5.57
Hz), 7.66 (s, 1H), 8.19 (s, 1H). Using the procedures
of Example 2 and the appropriate reagents, starting
materials and purification methods known to those
skilled in the art, the following compounds of the
present invention were prepared: compounds 1, 2, 3, 4,
5, 6, 7, 8, 9, 11, 12, 13, 14, 15, 16, 18, 19, 20, 2
1, 22, 23, 24, 25, 25, 29, 30, 3 1, 32, 33, 34, 35,
36, 37, 38, 40, 4 1, 50, 5 1, 52, 57, 68, 69, 85, 86,
87, 129, 130, 142, 144, 147, 148, 149, and 150. Cpd
51:
4-[3-(3,4-Dichlorobenzyl)-6-(2-guanidinoethylamino)-2,
4-dioxo-3,4-
dihydro-2W-[1,355]triazin-1-yl-methyl]-benzamide d
(DMSO, d6) 3.30 - 3.37 (m, 4H), 4.90 (s, 2H), 5.10 (s,
1H), 7.27 - 7.32 (m, 3H), 7.51 - 7.61 (m, 2H), 7.83
(d, 2H, J = 9.7 Hz), 7.94 (s, 1H), 8.08 (t, 1H, J =
3.7 Hz). EXAMPLE 3
L^{2-[1-Benzyl-3-(4-methoxy-benzyl)-2!,6-dioxo-1,2,3,6
-tetrahydro-pyrimidin-4- ylamino]-ethyl}-guanidine
(Cpd 81)A. 1-Benzyl-pyrimidine-2,4,6-trione (Cpd 3a).
L/-benzyl urea (500 mg, 3.33 mmol) was dissolved in
ethanol (8 ml_) and the mixture was treated with
diethyl malonate (640 mg, 4.0 mmol) and NaOEt in EtOH
( 1.29 ml_, 3.1M, 4.0 mmol). The reaction was then run
under microwave conditions at 140 C for 30 min. The
solution was reduced in vacuo and the residue was
triturated with ethanol. The desired compound was
collected by vacuum filtration to give Cpd 3a (500 mg)
as a white powder. 1H NMR (DMSO, cfe). d 3.69 (s, 2H),
4.87 (s, 2H), 7.21 - 7.31 (m, 5H) 11.41 (s, 1H). B.
6-Chloro-3-benzyl uracil (Cpd 3b). Cpd 3a (500mg, 2.29
mmol) was dissolved in phosphorous oxychloride (3.5
ml_, 22.9 mmol) and the reaction mixture was
cautiously treated with water (0.103 ml_, 5.7 mmol).
The solution was heated to 60 C and was stirred
overnight. The reaction mixture was then concentrated
and the residue was poured over 2N NaOH (15 mL). The
crude material was collected by vacuum filtration and
purified by recrystallization from ethanol to afford
Cpd 3b (60 mg) as a white powder. A second crop of 300
mg of crude 3b was recovered from the
recrystallization and used in subsequent reactions
without further purification. 1H NMR (MeOD, c/4) . d
5.04 (s, 2H), 5.87 (s, 1H), 7.25 - 7.38 (m, 5H).C.
1-(4-Methoxylbenzyl)-6-chloro-3-benzyl uracil (Cpd
3c). A stirred solution of Cpd 3b (60 mg, 0.25 mmol)
in THF was treated with 4-methoxylbenzyl alcohol
(35mg, 0.25 mmol), triphenylphosphine (133 mg, 0.51
mmol) and diisopropyl azocarboxylate (51 mg, 0.25
mmol). The reaction was allowed to stir overnight at
room temperature. The mixture was washed with water
and extracted with ethyl acetate. Combined organic
extracts were dried over Na2SO4, filtered and
concentrated. The resultant residue was purified by
lsco flash column chromatography ( 20% EtOAc - 100
EtOAc in heptanes, 40 min) to afford Cpd 3c (60 mg) as
a white powder. M+ (ES+) = 356.9. D.
6-(2-Amino-ethylamino)-3-benzyl-1-(4-methoxybenzyl)-ur
acil (Cpd 3d). Cpd 3c (60 mg, 0.17 mmol) was dissolved
in ethanol (3 ml_) and the reaction mixture was
treated with ethylenediamine (51 mg, 0.84 mmol). The
solution was run at 140 C for 20 min under power max
conditions in a microwave reactor. The solution was
washed with water and extracted with ethyl acetate.
Combined organic phases were dried over Na2SO4,
filtered and concentrated to give crude Cpd 3d (35 mg)
as a yellow oil. The crude mixture was used in
subsequent reactions without further purification. E.
LH2-[1-Benzyl-3-(4-methoxy-benzyl)-2,6-dioxo-1
,2,3,6-tetrahydropyrimidin-
4-ylamino]-ethyl}-guanid"ne (Cpd 81). The title
compound was prepared as described in Example 2, Step
G. The crude material was purified by reverse phase
preparative HPLC to give the title compound as its TFA
salt (8.2 mg). M+ (ES+) = 422.9. 1H NMR (MeOD, d4) . d
3.19 - 3.24 (m, 4H), 3.67 (s, 3H), 4.77 (s, 1H), 4.99
(s, 2H), 5.03 (s, 2H), 6.77 - 6.80 (d, 2H, J = 8.79
Hz), 7.01 - 7.04 (d, 2H, J = 8.75 Hz), 7.12 - 7.25 (m,
5H).Using the procedures of Example 3 and the
appropriate reagents, starting materials and
purification methods known to those skilled in the
art, the following compounds of the present invention
were prepared: compound 84. Cpd 84: N-{2-[1
,3-Bis-(4-methoxy-benzyl)-2,6-dioxo-1
,2,3,6-tetrahydro-pyrimidin-4-
ylamino]-ethyl}-guanidine (DMSO, cfe) d 3.25 - 3.27
(m, 2H), 3.35 - 3.37 (m, 2H), 3.74 (s, 3H), 3.75 (s,
3H), 4.83 (s, 1H), 4.90 (s, 2H), 5.15 (s, 2H), 6.81 -
6.89 (m, 4H), 7.14 - 7.24 (m, 4H), 7.70 (s, 1H).
EXAMPLE 4
W-{2-[5-(4-Fluoro-benzyl)-1-(4-methoxy-benzyl)-4,6-dio
xo-1,4,5,6-tetrahydro-
[1,3,5]triazin-2-ylamino]-ethyl}- L
-(4-fluoro-phenyl)-guanidine (Cpd 119) 4a 4b A.
1-(4-F!uoro-phenyl)-2-methyl-isothiourea (Cpd. 4b). To
a solution of (4-Fluoro-phenyl)-thiourea (18.7 mg, 0.1
1 mmol) and methanol (0.25 mL) was added iodomethane
(8 ml_, 0.13 mmol). The mixture was stirred at 25C for
16 h , then concentrated to a residue to provide crude
compound 4b.C. LH2-[5-(4-Fluoro-benzyl)-1
-(4-methoxy-benzyl)-4,6-dioxo-1 ,4,5,6-
tetrahydro-[1,3,5]triazin-2-yiamino]-ethyl}-
L/'-(4-fluoro-phenyl)-guaiiidine (Cpd 127). To a
solution of Compound 4b in ethanol (0.5 mL) was added
Compound 2e (40 mg, 0.10 mmol). The mixture was
irradiated in a microwave reactor at 160 C for 15 min,
then concentrated. The resulting residue was dissolved
into dimethylsulfoxide and purified by reversed-phase
chromatography to furnish the title compound 119 (18.3
mg, 0.024 mmol) as its TFA salt. 1H NMR (methanol-c/4)
: d 7.42 (m, 2H), 7.24-7.12 (m, 6H), 7.00 (m, 2H),
6.89 (m, 2H), 5.06 (s, 2H), 5.01 (s, 2H), 3.75 (s,
3H), 3.56 (m, 2H), 3.43 (m, 2H); HRMS m/z(M + H)+
calcd 536.2222, 



found 536.2227. Using the procedures of Example 4 and
the appropriate reagents, starting materials and
purification methods known to those skilled in the
art, the following compounds of the present invention
were prepared: compounds 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, 138, 139, 140, 151 , 152, 153, 154, 155, and 156.
Cpd 58: {2-[5-(3,4-Dichloro-benzyl)-1
-(4-methoxy-benzyl)-4,6-dioxo-1 ,4,5,6- tetrahydro-[1
,3,5]triazin-2-ylamino]-ethyl}-
AT-isopropyl-guanidine. 1H NMR (methanol-d 4): d 7.56
(s, 1H), 7.45 (d, H, J = 8.3 Hz), 7.35 (d, 1H, J = 8.3
Hz), 7.22 (d, 2H, J = 8.3 Hz), 6.89 (d, 2H, J = 8.4
Hz), 5.12 (s, 2H), 5.01 (s, 2H), 3.77 (s, 3H), 3.68
(m, 1H), 3.57 (t, 2H, J = 6.3 Hz), 3.41 (t, 2H, J =
6.3 Hz), 1.1 7 (d, 6H, J = 6.5 Hz); HRMS m/z ( + H)+
calcd 534.1787, found 534.1792. Cpd 90:
Lf-(4-Cyano-phenyl)-L/'-{2-[5-(4-fluoro-benzyl)-1
-(4-methoxy-benzyl)- 4,6-dioxo-1,4,5
6-tetrahydro-[1,3,5]triazin-2-ylamino]-ethyl}-guanidin
e. 1H NMR(methanol-*^): d 7.74 (d, 2H1J = 8.7 Hz),
7.44 (m, 2H) 17.35 (d, 2H, J = 8.3 Hz), 7.21 (d, 2H, J
= 8.6 Hz), 7.01 (t, 2H, J = 8.8 Hz), 6.88 (d, 2H, J =
8.8 Hz), 5.1 1 (s, 2H), 5.02 (s, 2H), 3.75 (s, 3H),
3.61 (t, 2H, J = 6.3 Hz), 3.51 (m, 2H); HRMS m/z (M +
H)+ calcd 543.2268, found 543.2273. Cpd 104:
/V-{2-[5-(4-Fluoro-benzyl)-1
-(4-methoxy-benzyl)-4,6-dioxo-1 ,4,5,6-
tetrahydro-[1,3,5]triazJn-2-ylamino]-ethyl}-/\T-pyridi
n-2-yl-guanidine. 1H NMR (DMSO-cfe): d 10.90 (br, 1H),
9.78 (br, 1H), 8.65 (br, 2H), 8.17 (d, 1H1J = 5.4 Hz),
8.07 (m, 1H), 7.87 (t, 1H, J = 7.8 Hz), 7.33 (m, 2H),
7.13 (m, 4H), 7.05 (d, 1H, J = 8.2 Hz), 6.78 (d, 2H, J
= 8.7 Hz), 4.98 (s, 2H), 4.86 (s, 2H), 3.67 (s, 3H),
3.54 (m, 2H), 3.36 (br, 2H); HRMS m/z (M + H)+ calcd
519.2268, found 519.2253. Cpd 118:
L/-{2-[5-(4-Fluoro-benzyl)-1-(4-methoxy-benzyl)-4,6-di
oxo-1 ,4,5,6- tetrahydro-[1
,3,5]triazin-2-ylamino]-ethyl}-
L/'-(2-fluoro-phenyl)-guan idine. 1H NMR
(methanol-ck): d 7.47-7.37 (m, 3H), 7.31 (t, 1H, J =
7.8 Hz), 7.23 (m, 2H), 7.18 (d, 2H, J = 8.6 Hz), 7.01
(t, 2H, J = 8.8 Hz), 6.89 (d, 2H, J = 8.8 Hz), 5.06
(s, 2H), 5.01 (s, 2H), 3.76 (s, 3H), 3.56 (t, 2H, J =
6.3 Hz), 3.45 (t, 2H, J = 6.3 Hz); HRMS m/z (M + H)+
calcd 536.2222, found 536.2227. Cpd 134: LM3enzoyl-L
-{2-[5-(4-f luoro-benzyl)-1
-(4-methoxy-benzyl)-4,6-dioxo- 1,4,5,6-tetrahydro-[1
,3,5]triazin-2-ylamino]-ethyl}-guanidine. 1H NMR
(methanol-^): d 7.93 (d, 2H, J = 8.2 Hz)1 7.70 (t, 1H1
J = 7.5 Hz) 17.57 (t, 2H1J = 7.5 Hz)1 7.41 (m, 2H)1
7.1 6 (d, 2H1 J = 8.7 Hz) 16.97 (t, 2H, J = 8.7 Hz),
6.85 (d, 2H, J = 8.7 Hz), 5.08 (s, 2H), 4.99 (s, 2H),
3.70 (S, 3H), 3.66 (t, 2H, J = 6.2 Hz), 3.55 (t, 2H, J
= 6.2 Hz); HRMS m/z ( + H)+ calcd 546.2265, found
546.2259.EXAMPLE 5 t-{2-[5-Benzyl-1
-(4-methoxy-benzyl)-4,6-dioxo-1 ,4,5,6-tetrahydro-[1
,3,5]triazin- 2-ylamino]-ethyl}-oxyguanidine (Cpd 27)
5 a Cpd 27 A. Compound 5a was prepared by the method
described in Example 1, Step C, substituting phenyl
methanol for 4-ethylbenzyl alcohol. B. To 3-benzyl-1
-(4-methoxy-benzyl)-6-methylsulfanyl-1 /-/-[1
,3,5]triazine-2,4- dione 5a (0.056 g, 0.15 mmol) in
DMSO ( 1 ml_) was added /V-(2-amino-ethyl)-
oxyguanidine dihydrochloride salt (0.058 g, 0.30 mmol)
and Cs2CO3 (0.098 mg, 0.30 mmol). The reaction mixture
was heated at 70 C for 5 h and cooled to rt. L/-(2-
Amino-ethyl)-oxyguanidine dihydrochloride salt (0.058
g, 0.30 mmol) and CS2CO3 (0.098 mg, 0.30 mmol) were
again added and the resulting slurry stirred at 40 C
for 16 h. The reaction mixture was cooled to room
temperature, loaded onto a 1g C-18 SPE cartridge, and
eluted with CH3CN. The eluant was concentrated and the
resulting residue was purified by reverse-phase liquid
chromatography using a gradient of 90:10
(acetonitrile: water, with 0.1% TFA) to 90:10
(acetonitrile: water, with 0.1% TFA) to give the title
compound 27 (99% pure by HPLC, 0.0289 g). 1H NMR
(cf-DMSO/CDCIs) d 3.65-3.73 (2H, m), 3.78 (3H, s),
3.96-4.04 (2H, m), 5.01 (2H, s), 5.10 (2H, s), 6.85
(2H, d, J = 8.7 Hz), 7.21-7.40 (7H. m), 7.74 (4H, bs);
7.89 (1H, m) 11.58 ( 1H, bs); HRMS calcd. for C2I
H26N7O4 m/z 440.2046 (M+H), found: 440.2030.Using the
procedures of Example 5 and the appropriate reagents,
starting materials and purification methods known to
those skilled in the art, the following compounds of
the present invention were ' prepared: compound 10.
EXAMPLE 6
4-[4-(2-Guanidino-ethylamino)-3-(4-methoxy-benzyl)-2,6
-dioxo-3,6-dihydro-2f/-
[1,3,5]triazin-1-ylmethyl]-benzoic acid (Cpd 101) A.
Compound 6a was prepared according to the methods
described in Example 1, and substituting
4-hydroxymethyl-benzoic acid methyl ester for 4- ethyl
benzyl alcohol . B.
4-[4-(2-Guanidino-ethylamino)-3-(4-methoxy-benzyl)-2,6
-dioxo-3,6-
dihydro-2H-[1,3,5]triazin-1-ylmethyl]-benzoic acid
(Cpd. 101). A mixture of compound 6a (20mg, 0.028mmol)
and lithium hydroxide (6 mg, 0.014 mmol) in 5 mL of
MeOH and 1 mL of H2O was allowed to stir overnight at
room temperature. At that time, an additional 6 mg of
lithium hydroxide was added and the mixture stirred
for and additional 18 h. The mixture was then
concentrated and purified -by HPLC. The title compound
101 was obtained as its TFA salt (10 mg, 0.014 mmol).
1H NMR (DMSO-Gf6) d 3.26 (m, 2H), 3.40 (m, 2H)13.68
(s, 3H), 4.97 (s, 2H), 5.02 (s, 2H), 6.79-6.82 (d, 2H,
J = 8.7 Hz), 7.06-7.09 (d, 2H, J = 8.7 Hz), 7.35-7.38
(d, 2H, J = 8.2 Hz), 7.86-7.88 (d, 2H, J = 8.3
Hz).EXAMPLE 7
LH2-[5-(4-Hydroxy-benzyl)-1-(4-methoxy-benzyl)-4,6-dio
xo-1,4,5,6-tetrahydro-
[1,3,5]triazin-2-ylamino]-ethyl}-guanidine (Cpd 110)
A. Compound 7a was prepared according to the methods
described in Example 1, and substituting
(4-tert-butoxy-phenyl)-methanol) for 4-ethylbenzyl
alcohol. B.
LK2-[5-(4-Hydroxy-benzyl)-1-(4-methoxy-benzyl)-4,6-dio
xo-1 ,4,5,6-
tetrahydro-[1,3,5]triazin-2-ylamino]-ethyl}-guanidine
(Cpd 110). The crude Compound 7a (assumed to be about
0.24 mmol) was dissolved in CH3CN. To this mixture was
added 3 ml_ of TFA. The resulting mixture was allowed
to stir overnight at room temperature. The mixture was
concentrated and purified by HPLC to give 



the title compound 110 as its TFA salt (31 mg, 0.046
mmol). 1H NMR (DMSO-cfe) d 1.25-1 .28 (m, 1H),
3.28-2.31 (m, 2H), 3.31-3.36 (m, 2H), 3.73 (s, 3H),
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-Methoxy-benzyl)-5-(4-nitiO-benzyl)-4,6-dioxo-1
,4,5,6-tetrahydro-
[1,3,5]triazin-2-ylamino]-ethyl}-guanidine (Cpd
95)toluene, 90C A. 1-(4-Methoxy-benzyl)-6-methylsulf
anyl-3-(4-nitro-benzyl)-1 H- [1,3,5]triazine-2,4-dione
(Cpd 9a). Compound 1c (200 mg, 0.73 mmol) was
dissolved in CH3CN and was treated with 4-nitrobenzyl
bromide (168 mg, 0.86 mmol) and 80 ml_ (0.73 mmol) of
diisopropylethylamine. The resulting mixture was
heated to 87C and allowed to stir overnight. The
reaction mixture was cooled to room temperature,
diluted with ethyl acetate, and washed with saturated
sodium bicarbonate solution. The organic phase was
dried over MgSO , filtered, and concentrated. The
residue was purified by flash chromatography to give
compound 8a (44 g, 0.36 mmol). B.
6-(2-Amino-ethylamino)-1-(4-methoxy-benzyl)-3-(4-nitro
-benzyl)-1W- [1,3,5]triazine-2,4-dione (Cpd. 9b). To
compound 8a (80 mg, 0.19 mmol) in 10 ml_ of toluene
was added an excess of ethylene diamine (64 ml_, 0.95
mmol). The resulting mixture was heated to 900C for 26
h. The mixture was taken up in ethyl acetate and
washed with water. The organic layer was separated,
dried over MgSO4 and concentrated. The crude product
8b (79mg, 0.18 mmol, 97% yield) was used in the next
step without further purification.C. N-{2-[\
-(4-Methoxy-benzyl)-5-(4-nitro-benzyl)-4,6-dioxo-1
,4,5,6-
tetrahydro-[1,3,5]triazin-2-ylamino]-ethyl}-guanidine
(Cpd 95). A mixture of compound 8b (51 mg, 0.12 mmol),
I H-pyrazole-1-carboxamidine hydrochloride (18 mg,
0.12mmol), and diisopropylethylamine (26 ml_, 0.36
mmol) in 10 ml_ of acetonitrile was allowed to stir at
room temperature for several days. The resulting
mixture was concentrated and purified by liquid
chromatography. The title compound 95 was obtained as
a white powder (17 mg, 0.036 mmol) and was submitted
as a TFA salt. 1H NMR (DMSO-Of6) d 3.65-3.71 (m, 4H),
3.85 (s, 3H) 15.30 (bm, 4H), 6.99-7.02 (m, 2H),
7.26-7.30 (m, 2H), 7.54-7.60 (m, 2H), 8.02-8.20 (bs,
1H), 8.25 (m, 2H). Using the procedures of Example 8
and the appropriate reagents, starting materials and
purification methods known to those skilled in the
art, the following compounds of the present invention
were prepared: compounds 42, 43, 47, 55, 56, 59, 94,
97, 98, 99, 100, 102, and 113. EXAMPLE 9
/V-{2-[5-(4-Amino-benzyl)-1-(4-methoxy-benzyl)-4,6-dio
xo-1,4,5,6-tetrahydro-
[1,3,5]triazin-2-ylamino]-ethyl}-guanidine (Cpd 125) A
mixture of the crude Compound 95 (39 mg, 0.083 mmol)
and tin (II) chloride dihydrate (94 mg, 0.42 mmol) in
20 ml_ of EtOH was heated to reflux for 24 h.
Thesolution was concentrated and the residue was
purified by HPLC to give the title compound 125 as its
TFA salt (6.5 mg, 0.015 mmol). 1H NMR (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),
7.13-7.20 (m, 4H), 7.43-7.47 (m, 1H), 7.92-7.99 (m,
1H). Using the procedures of Example 9 and the
appropriate reagents, starting materials and
purification methods known to those skilled in the
art, the following compounds of the present invention
were prepared: compound 96. EXAMPLE 10
3-(3,4-Dichloro-benzyl)-6-[2-(2-imino-imidazolidin-1-y
l)-ethylamino]-1-(4- methoxy-benzyl)-1
H-[1,3,5]triazine-254-dione (Cpd 60) A. Compound 10a
was prepared according to the methods described in
Example 1, Step C, and substituting
(3,4-dichloro-phenyl)-methanol for 4-ethylbenzyl
alcohol.B.
6-[2-(2-Amino-ethylamino)-ethylamino]-3-(3,4-dichloro-
ben2yl)-1-(4-
methoxy-benzyl)-1H-[1,3,5]triazine-2,4-dione (Cpd
10b). To compound 10a (0.400 g, 0.968 mmol) in toluene
(6 mL) was added 2,2'-diaminodiethylamine (0.300 g,
2.9 mmoi) and the reaction mixture was heated at 110 C
for 4 h. The reaction mixture was cooled to room
temperature and then water was added. The mixture was
extracted with ethyl acetate, dried over sodium
sulfate, filtered, and concentrated to give compound
10b (0.46 g) which was used in the subsequent reaction
without further purification. C.
3-(3,4-Dichloro-benzyl)-6-[2-(2-imino-innidazolidin-1-
yl)-ethyIamino]-1- (4-methoxy-benzyl)-1 t-[1
,3,5]triazine-2,4-dione.(Cpd 60). To compound 10b
(0.100 g, 0.203 mmol) in benzene (2 mL) was added
cyanogen bromide (0.022 g, 0.203 mmol). The reaction
mixture was stirred for 2.5 h at room temperature. The
reaction mixture was concentrated and then dissolved
in a mixture of acetonitrile and methanol. The mixture
was purified by reverse-phase chromatography to yield
the title compound 60 (0.017 g). 1H NMR (DMSO-Gf ) d
3.28-3.59 (8H, m), 3.66 (3H, S), 4.83 (2H, s), 4.92
(2H, s), 6.81-6.84 (2H, d, J = 8.7 Hz), 7.09-7.12 (2H,
d, 8.7 Hz), 7.19-7.22 ( 1H, d, J = 8.3 Hz), 7.46 (
1H,s), 7.51-7-54 ( 1H, d, J = 8.3 Hz), 7.86-7.95 (3H,
m). EXAMPLE 11
/V-{2-[1-(4-Hydroxy-benzyl)-5-(4-methoxy-benzyl)-4,6-d
ioxo-1,4,5,6-tetrahydro-
[1,3,5]triazin-2-ylamino]-ethyl}-guanidine (Cpd 143)A.
Compound 11a (50 mg, 0.09 mmol) was prepared according
to the methods described in Example 2, and
substituting [4-(tert-butyl-dimethyl-silanyloxy)-
phenyl]-methanol for 4-methoxybenzyl alcohol in Step
D. B. Compound 11a was suspended in THF (2 mL) and the
reaction mixture was treated with tetrabutylammonium
fluoride monohydrate (24 mg, 0.09 mmol). The solution
was stirred at room temperature overnight. The mixture
was then concentrated under nitrogen and the residue
was purified by reverse phase preparative HPLC to give
the title compound 143 (3.8 mg) as a white solid. M+
(ES+) = 440.1 ; 1H NMR (MeOD, dA). d 3.32 (m, 2H),
3.50 (t, 2H, J = 7.08 Hz), 3.78 (S, 3H), 4.99 (s, 2H),
5.03 (s, 2H), 6.77 (d, 2H, J = 8.58 Hz), 6.85 (d, 2H,
J = 8.71 Hz), 7.07 (d, 2H, J = 8.62 Hz), 7.36 (d, 2H,
J = 8.67 Hz). EXAMPLE 12 



W-{2-[1-(4-Amino-benzyl)-5-(4-chloro-benzyl)-4,6-dioxo
-1,4,5,6-tetrahydro-
[1,3,5]triazin-2-ylamino]-ethyl}-guanidine (Cpd 122)A.
Compound 12a (50 mg, 0.09 mmol) was prepared according
to the methods described in Example 2, and
substituting (4-hydroxymethyl-phenyl)- carbamic acid
tert-butyl ester for 4-methoxybenzyl alcohol in Step
D. B. Compound 12a (70 mg, 0.129 mmol) was suspended
in dichloromethane (3 ml_) and the solution was
treated with trifiuoroacetic acid (0.5 ml_). The
reaction was allowed to stir overnight at room
temperature. The mixture was concentrated under
nitrogen and the residue was purified by reverse phase
preparative HPLC to give the title compound 122 (35.9
mg) as a white solid. M+ (ES+) = 443.1 ; 1H NMR (DMSO,
cfe). d 3.18 - 3.25 (m, 2H), 3.28 - 3.31 (m, 2H), 4.76
(s, 2H), 4.82 (s, 2H), 4.88 (s, 2H), 6.75 (d, 2H, J =
8.25 Hz), 7.02 (d, 2H, J = 8.38 Hz), 7.22 - 7.32 (m,
4H), 7.53 (d, 2H, J = 4.02 Hz), 7.95 (m, 1H). EXAMPLE
13
LK2-[5-(3,4-Dichloro-benzyl)-1-(4-methoxy-benzyl)-4,6-
dioxo-1 ,4,5,6- tetrahydro-[1
,3,5]triazin-2-ylamino]-ethyl}-AT-cyano-guanidine (Cpd
28) A. Compound 13a was prepared according to Example
1, substituting 3,4- dichlorophenyl methanol for
4-ethylbenzyl alcohol in Step D. B. To a mixture of
Cpd 13a (0.050 g, 0.1 1 mmol) in isopropyl alcohol (1
mL) was added triethylamine (0.01 7 mL, 0.1 2 mmol)
and diphenyl L/-cyanocarbonimidate(0.029 g, 0.12
mmol). The reaction mixture was stirred for 2 h at
room temperature then concentrated under vacuum. The
resulting residue was suspended in EtOH (0.75 ml_) and
NH4OH (0.25 mL, 14.8 N (aq)) was added. The reaction
mixture was stirred for 16 h at 500C, concentrated
under vacuum, and the resulting residue was purified
by reverse-phase liquid chromatography using a
gradient of 90:10 (wate acetonitrile, with 0.1 % TFA)
to 90:1 0 (acetonitrile: water, with 0.1 % TFA) to
give the title compound 28 (99% pure by HPLC, 0.0017
g); HRMS calcd. for C22H23CI2N8O3 m/z 517.1270 (M+H),
found: 517.1281 . Using the procedures of Example 13
and the appropriate reagents, starting materials and
purification methods known to those skilled in the
art, the following compounds of the present invention
were prepared: compound 143. EXAMPLE 14 A.
1,5-Dihydro-2-(methylthio)-4ff-imidazoI-4-one
monohydriodide (Cpd 15b). To a solution of compound
14a (420 mg, 3.6 mmol) in EtOH (5 mL) was added
iodomethane (0.268 mL, 4.3 mmol). The mixture was
stirred at 25C for 16 h,then concentrated to a residue
to provide compound 14b, which was used in the next
reaction without further purification. B.
3-(354-Dichloro-benzyl)-1-(4-methoxy-benzyl)-6-[2-(5-o
xo-4,5-dihyciro- 1H-imidazol-2-ylamino)-ethylamino]-1
H-[1 ,3,5]triazine-2,4-dione 4 (Cpd 52). To a solution
of compound 14b (0.0373 mg, 0.14 mmol) in ethanol
(0.75 ml_) was added compound 13a (50 mg, 0.13 mmol).
The mixture was irradiated (mwave) at 16O0C for 15
min, concentrated, and the resulting residue was
purified by reversephase liquid chromatography using a
gradient of 90:10 (water:acetonitrile, with 0.1% TFA)
to 90:1 0 (acetonitrile: water, with 0.1% TFA) to give
the title compound 48 (89% pure by HPLC10.0025 g).
HRMS calcd. for C23H24CI2N7O4 m/z 532.1267 (M+H),
found: 532.1257. EXAMPLE 15
3-(3,4-Dichloro-benzyl)-6-[2-(4,5-dihydro-1
H-imidazol-2-ylamino)-ethylamino]-1-
(4-methoxy-benzyl)-1 H-[1.3,5]triazine-2,4-dione (Cpd
49) To a solution of compound 15a (0.054 mg, 0.22
mmol) in ethanol (1 mL) was added compound 13a (50 mg,
0.1 1 mmol). The mixture was irradiated in a microwave
reactor at 16O0C for 15 min, concentrated, and the
resulting residue was purified by reverse-phase liquid
chromatography using a gradient of 90:10 (wate
acetonitrile, with 0.1 % TFA) to 90:10 (acetonitrile:
water, with 0.1% TFA) to give the title compound 49
(93% pure by HPLC, 0.0082 g). HRMS calcd. for
C23H26CI2N7O3 m/z 518.1474 (M+H), found:
518.1479.EXAMPLE 16
W-{2-[5-(4-Fluoro-benzyl)-1-(4-methoxy-benzyl)-4,6-dio
xo-1,4,5,6-tetrahydro-
[1,3,5]triazin-2-ylamino]-ethyl}-Lr-amino-guanidine
(Cpd 93) To a solution of compound 16a (0.061 mg, 0.22
mmol) in ethanol ( 1 ml_) was added compound 2e (50
mg, 0.13 mmol). The mixture was irradiated in a
microwave reactor at 1600C for 15 min, concentrated,
and the resulting residue was purified by
reverse-phase liquid chromatography using a gradient
of 90:1 0 (wate acetonitrile, with 0.1%TFA) to 90:1 0
(acetonitrile: water, with 0.1% TFA) to give the title
compound 93 (99% pure by HPLC, 0.018 g). 1H NMR
(CDCI3) d 3.22- 3.73 (2H, m), 3.38-3.55 (2H, m), 3.75
(2H11, J = 5.8 Hz), 3.77 (3H1 s), 5.01 (2H, s), 5.07
(2H, s), 5.44-4.86 (2H, bs), 6.83 (2H, d, J = 8.7Hz),
6.90-7.03 (2H, m), 7.16 (2H, d, J = 8.7Hz), 7.48-7.36
(2H, m).HRMS calcd. for C2IH26FN8O3 m/z 457.21 12
(M+H), found: 457.2101 . EXAMPLE 17
LA-{2-[5-(4-fluoro-benzyl)-1-(4-methoxy-benzyl)-4,6-di
oxo-1,4,5,6-tetrahydro-
[1,3,5]triazin-2-ylamino]-acetyl}-Lf-boc-guanidine
(Cpd 132)A.
[5-(4-Fluoro-benzyl)-1-(4-methoxy-benzyl)-4,6-dioxo-1
,4,5,6- tetrahydro-[1,3,5]triazin-2-ylamino]-acetic
acid (Cpd 17a). To a solution of compound 2d (0.10 g,
0.26 mmol) in ethanol ( 1 ml_) was added glycine
(0.056 g, 0.75 mmol) and DIEA (0.143 mL, 0.82 mmol).
The mixture was irradiated in a microwave reactor at
1500C for 30 min then cooled to rt. Glycine (0.056 g,
0.75 mmol) and DIEA (0.143 mL, 0.82 mmol) were again
added and the resulting mixture was irradiated (mwave)
at 1500C for 30 min, cooled to rt, concentrated, and
the resulting residue was purified by reverse-phase
liquid chromatography using a gradient of 90:10
(water.acetonitrile, with 0.1% TFA) to 90:10
(acetonitrile:water, with 0.1% TFA) to give compound
17a (99% pure by HPLC, 0.058 g). MS calcd. for
C20H20FN4O5 m/z 415.1 (M+H), found: 415.1 . B.
LH2-[5-(4-f luoro-benzyl)-1
-(4-methoxy-benzyl)-4,6-dioxo-1 ,4,5,6-
tetrahydro-[1,3,5]triazin-2-ylamino]-acetyl}-
Lf-boc-guanidine (Cpd 132). To a solution of compound
17a (0.025 g, 0.047 mmol), DIEA (0.032 mL, 0.18 mmol),
and monobocguanidine (0.015 g, 0.091 mmol) in DMF
(0.40 mL) was added PyBop (0.047 g, 0.091 mmol). The
mixture was stirred for 16 h at rt, quenched with
water (3 mL), and the resulting solution was extracted
4 X 1 mL EtOAc. The combined 



organic layers were dried over Na2SO4, concentrated,
and the resulting residue was purified by normal-phase
flash chromatography on silica gel using a gradient
of50:50 (EtOAciHeptane, with 0.1% Et3N) to EtOAc (with
0.1% Et3N) to give the title compound 132 (85% pure by
HPLC, 0.0263 g). 1H NMR (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, J = 6.7Hz), 7.30 (2H, d, J =
8.7Hz), 7.50 (2H, dd, J = 8.7 and 8.6Hz), 8.61 (1H,
bs); MS calcd. for C26H3IFN 7O6 m/z 556.2320 (M+H),
found: 556.2341 . EXAMPLE 18 N-{3-[1
,3-Bis-(4-methoxy-benzyl)-2,6-dioxo-1 ,2,3,6-
tetrahydro-pyrimidin-4-yl]- propyl}guanidine (Cpd
160)A. 6-lodo-1H-pyrimidine-2,4-dione (18b). Compound
18a (5 g, 34 mmol) and sodium iodide (20 g) were
dissolved in anhydrous DMF (50 ml.) and heated to
reflux for 1.5 h (Ar atmosphere). The DMF was
evaporated, and the solid residue dissolved in H2O
(200 mL). The solution was stirred at RT for 4 h, a
solid material was collected by vacuum filtration, and
the solid was washed with H2O and dried. The solid was
crystallized from EtOAc, providing compound 18b. 1H
NMR (DMSOCf6 ) d 6.03 (S, 1H), 11.2 (s, 1H), 11.6 (s,
1H). B. 6-lodo-1 ,3-bis-(4-methoxy-benzyl)-1
H-pyrimidine-2,4-dione (Cpd 18c). Compound 18b ( 1 .00
g, 4.2 mmol), 4-methoxybenzyl alcohol ( 1 .7 g, 3 eq),
PPh3 (4.00 g) were dissolved in dry THF (25 mL) under
an atmosphere of N2. DIAD was added dropwise at
approximately 1 mL/ min until the yellow color
remained (about 4 eq total). The reaction mixture was
stirred for 4 h at RT and evaporated. The residue was
subjected to normal phase column chromatography
(silica gel, gradient mixture heptane-ethyl acetate),
providing compound 18c. 1H NMR (CDCI3) d 3.78 (s, 3H),
3.79 (S, 3H), 5.04 (s, 2H), 5.27 (s, 2H), 6.54 (s,
1H), 6.82 (d, J= 7.3 Hz, 2H), 6.86 (d, J=8.7 Hz, 2H),
7.22 (d, J=7.3 Hz, 2H), 7.42 (d, J=8.7 Hz, 2H). MS m/z
479.1 (M+H). C. N-Boc-Propargylamine (Cpd 18d).
Propargylamine (5.50 g, 0.1 mol) and di-tert-butyl
dicarbonate (4.36 g, 2 eq.) were suspended together in
100 mL of a 10% aqueous solution of NaHCO3. Reaction
mixture was stirred overnight and extracted by EtOAc
(3x20 mL). The organic phases were combined together,
washed with citric acid 10% aq., dried over MgSO4,
filtered and evaporated, providing compound 18d as
white solid (10.1 g, 65% yield). 1H N MR (CDCI3) d
4.72 (bs, 1H), 3.91 (d, J= 3.0 Hz12H), 2.22 (t, J= 2.9
Hz, 1H), 1.51 (s, 9H). D. {3-[1
,3-Bis-(4-methoxy-benzyl)-2,6-dioxo-1
,2,3,6-tetrahydro-pyrimidin-
4-yl]-prop-2-ynyl}-carbamic acid tert-butyl ester (Cpd
18e). Compound 18c (240mg, 0.5 mmol) and compound 18d
(150 mg, 1 mmol) were dissolved in a mixture of dry
THF (10 mL) and Et3N (2 rriL). Pd(PPh3)4 (40 mg) and
copper (I) iodide (20 mg) were added simultaneously in
one portion. The reaction mixture was stirred
overnight at RT under a N2 atmosphere and evaporated.
The residue was subjected to normal phase column
chromatography (silica gel column, heptane-EtOAc 8:2
to 0:1 0 gradient mixture), providing compound 18e as
yellow solid. 1H NMR (CDCI ) 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-methoxy-benzyl)-2,6-dioxo-1
,2,3,6-tetrahydro-pyrimidin- 4-yl]-propyl}-carbamic
acid tert-butyl ester (Cpd 18f). Compound 18e (500 mg,
0.1 mmol) was dissolved in EtOH (10 mL) and suspended
with 10% Pd on carbon (40 mg). The reaction mixture
was hydrogenated for 24 h at RT under atmospheric
pressure, filtered through a Celite(tm) plug, and
evaporated, providing 501 mg of white solid 18f. 1H
NMR (CDCI3) d 7.38 (d, J= 8.7 Hz1 2H), 7.00 (d, J=BJ
Hz, 2H), 6.87-6.72 (m, 4H), 5.54 (s, 1H), 5.01 (s,
2H), 4.99 (s, 2H), 3.71 (s, 3H), 3.70 (s, 3H),
3.08-3.00 (m, 2H), 2.39-2.30 (m, 2H), 1.65-1 .55 (m,
2H), 1.34 (s, 9H). F.
6-(3-Amino-propyl)-1,3-bis-(4-methoxy-benzyl)-1
H-pyrimidine-2,4- dione (Cpd 18g). Compound (18f) (500
mg, 0.098 mmol) was dissolved in 10 ml DCM-TFA 9:1
mixture and stirred at RT. Reaction was monitored by
HPLC. After 10 h all starting material disappeared,
reaction mixture was filtered through Celite(tm) plug
and evaporated, providing 350 mg of 18g (TFA salt,
white solid). MS /77/z410.0 (M+H). G. N-{3-[1
,3-Bis-(4-methoxy-benzyl)-2,6-dioxo-1
,2,3,6-tetrahydropyrimidin- 4-yl]-propyl}-guanidine
(Cpd 160). Compound 18g (260 mg TFA salt, 0.5 mmol)
and 1H-pyrazole-1 -carboxamidine hydrochloride (290
mg, 4 eq) weresuspended in 20 ml MeCN-DIEA 9:1
mixture, stirred at RT overnight and evaporated. The
residue was dissolved in MeOH and subjected to HPLC,
providing after lyophilization 128.5 mg of Compound
160 (30% yield, white powder, di-TFA salt). 1H NMR
(CD3CN) d 7.50 (m, 1H), 7.28 (d, J= 8.7 Hz, 2H), 7.08
(d, J= 8.7 Hz, 2H), 6.87 (d, J= 7.6 Hz, 2H), 6.83 (d,
J= 7.7 Hz, 2H), 6.6 (bs, 3H), 5.61 (s, 1H), 5.01 (s,
2H), 4.99 (s, 2H), 3.75 (s, 6H), 3.14-3.07 (m, 2H),
2.55-2.45 (m, 2H), 1.79-1 .69 (m, 2H). MS m/z 452.0
(M+H). EXAMPLE 19 N-{2-[1
,3-Bis-(4-methoxy-benzyl)-2,6-dioxo-1
,2,3,6-tetrahydro-pyrimidin-4- yloxy]-ethyl}-guanidine
(Cpd 158) A. 6-Chloro-1 ,3-bis-(4-methoxy-benzyl)-1
H-pyrimidine-2,4-dione (Cpd 19a). A solution of
compound 18a (500mg, 3.4 mmol), 4-methoxybenzyl
alcohol (990 mg, 7.2 mmol), triphenylphosphine (2.9 g,
11.2 mmpl), and diisopropylazodicarboxylate ( 1 .6 mL,
8.2 mmol) in THF (100 mL) was allowed to stir at room
temperature overnight. The solution was concentrated.
The concentrate was taken up in ethyl acetate and
washed sequentially with saturated sodiumbicarbonate
and brine. The organic layer was dried over magnesium
sulfate, filtered, and the filtrate was concentrated.
The concentrate was purified by reverse phase
chromatography to give the title compound 19a (552
mg). M+ (ES+) = 386.9. 1H NMR (methanol-d 4) . d 3.75
(s, 3H), 3.76 (s, 3H), 5.01 (s, 2H) 1 5.21 (s, 2H) 1
5.99 (S1 1H)16.83 (d, 4H1J = 8.9Hz) 16.87 (d, 2H1J =
8.9Hz) 17.23 (d, 2H, 8.5Hz), 7.32 (d, 2H1J = 8.9Hz).
B. {2-[1 ,3-Bis-(4-methoxy-benzyl)-2,6-dioxo-1
,2,3,6-tetrahydro-pyrimidin- 4-yloxy]-ethyl}-carbamic
acid tert-butyl ester (Cpd 19b). To a solution of
t-butyl- N-(2-hydroxyethyl)carbamate (40 ml_, 0.26
mmol), benzyltriethyammonium chloride (3 mg, 0.013
mmol) and 3M NaOH solution (870 ml_, 2.6 mmol) was
added a solution of compound 19a (50 mg, 0.13 mmol) in
dichloromethane (3 mL). After stirring 



overnight, the mixture was separated. The aqueous
layer was extracted two times with dichloromethane.
The combined organic extracts were dried over
magnesium sulfate, filtered, and the filtrate was
concentrated. The concentrate was purified by reverse
phase chromatography after dissolving in DMSO to
afford the title compound 19b as white powder. M+
(ES+) = 512.0. 1H NMR (DMSO, d6) . d 1.36 (s, 9H),
3.33 (m, 2H), 3.72 (m, 2H), 4.88 (s, 2H), 4.94 (s, 2H)
1 6.85 (m, 4H), 7.20 (m, 4H). C. 6-(2-Amino-ethoxy)-1
,3-bis-(4-methoxy-benzyl)-1 H-pyi midine-2,4- dione
(Cpd 19c). To a solution of compound 19b (assume 0.12
mmol) in dichloromethane (2 mL) was added
trifluoroacetic acid (50 mL). Additional TFA (100 ml_)
was added. Additional TFA (150 mL) was added and the
reaction was allowed to stir for an additional 16 hrs.
The mixture was concentrated and purified by reverse
phase chromatography to obtain the title compound 19c
(24 mg) as a white solid. M+ (ES+) = 4 11.9. 1H NMR
(methanol-d 4) . d 3.36 (t, 2H1J = 4.9, 5.0Hz), 3.75
(s, H), 3.76 (S13H), 5.01 (s, 2H), 5.10 (S12H), 5.28
(s, 1H), 6.84 (m, 4H), 7.22 (d, 2H, J = 8.6Hz), 7.30
(d, 2H, J = 5.6Hz).D. N-{2-[1 -Bis- -methoxy-benzyl
e-dioxc- i ,2,3,6-tetrahydropyrimidin-
4-yloxy]-ethyl}-guanidine (Cpd 158). A mixture of
compound 19c (20 mg, O.Odmmol), I
H-pyrazole-1-carboxamidine HCI (8.7 mg, 0.06 mmol),
and DIEA (16.5 ml_, 0.15 mmol) in acetonitrile (5mL)
was allowed to stir at rt overnight. The mixture was
concentrated and purified by reverse phase
chromatorgraphy to obtain the title compound 158 as a
white solid. M+ (ES+) = 453.9. 1H NMR (DMSO, d6) . d
3.57 (t, 2H, J = 4.7, 5.2Hz), 3.71 (s, 3H), 3.72 (s,
3H), 4.20 (t, 2H, J = 4.9, 4.6Hz), 4.89 (s, 2H), 4.94
(s, 2H), 5.31 (s, 1H), 6.87 (m, 4H), 7.22 (m, 4H),
7.78 (t, 1H, J = 5.6, 5.6Hz). EXAMPLE 20 N-{2-[1
53-Bis-(4-methoxy-benzyl)-2
56-dioxo-1,2,3,6-tetrahydro-pyrimidin-4-
ylsulfanyl]-ethyl}-guanidine (Cpd 159) A. {2-[1
,3-Bis-(4-methoxy-benzyl)-2,6-dioxo-1
,2,3,6-tetrahydro-pyrimidin-
4-ylsulfanyl]-ethyl}-carbamic acid tert-butyl ester
(Cpd 20a). To a solution of 2- (boc-amino)ethanethiol
(87 ml_, 0.52 mmol), 3M NaOH ( 1 .7 mL, 5.2 mmol), and
benzyltriethyammonium chloride (5 mL) was added a
mixture of compound 19a (100 mg, 0.26 mmol) in
dichloromethane (5 mL). The mixture was allowed to
stir overnight at rt. The mixture was separated, and
the aqueous layer was washed with dichloromethane. The
combined organic extracts were dried over
magnesiumsulfate, filtered, and the filtrate was
concentrated. The concentrate was triturated in MeOH
and collected to obtain the title compound 20a as a
white solid. M+ (ES+) = 527.8. B.
6-(2-Amino-ethylsulfanyl)-1
,3-bis-(4-methoxy-benzyl)-1 H-pyrimidine- 2,4-dione
(Cpd 20b). To a mixture of compound 20a (78 mg, 0.15
mmol) in dichloromethane (3 ml_) was added TFA (0.5
mL), and the reaction was stirred for 2 h. The mixture
was concentrated and the residue was purified by
reverse phase chromatography to obtain the title
compound 20b as a white powder. M+ (ES+) = 427.8. 1H
NMR (methanol-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
,3-Bis-(4-methoxy-benzyl)-2,6-dioxo-1
,2,3,6-tetrahydropyrimidin-
4-ylsulfanyl]-ethyl}-guanidine (Cpd 159). A solution
of compound 20b (assumed 0.09 mmol),
1-H-pyrazole-1-carboxamidine HCI (16 mg, 0.108 mmol),
and DIEA (5 ml_, 0.45 mmol) in acetonitrile (3 mL) was
allowed to stir at rt overnight. The mixture was
concentrated and purified by reverse phase
chromatography to obtain the title compound 159 as a
white powder. M+ (ES+) = 469.8. 1H NMR (DMSO, d6) . d
3.19 (t, 2H, J = 6.2, 6.6Hz)13.42 (m, 2H), 3.72 (s,
6H), 4.93 (s, 2H), 5.08 (s, 2H), 5.84 (s, 1H), 6.86
(d, 2H, J = 8.7Hz), 6.90 (s, 2H, J = 8.7Hz), 7.16 (d,
2H, J = 8.7Hz), 7.25 (d, 2H, J = 8.6Hz), 7.60 (m, 1H).
EXAMPLE 2 1 1,3-Bis-(4-methoxy-benzyl)-2,6-dioxo-1
,25356-tetrahydro-pyrimidine-4- carboxylic acid
(2-guanidino-ethyl)-amide (Cpd 157)A.
1,3-Bis-(4-methoxy-benzyl)-2 56-dioxo-1
,2,3,6-tetrahydro-pyrimidine-4- carboxylic acid butyl
ester (Cpd 21c). A mixture Compound 21a ( 1.00 g, 4.7
mmol), 4-methoxybenzyl alcohol (Cpd 21b, 2.00 g, 14.1
mmol) and PPh3 (5.00 g, 19 mmol) were dissolved in 50
mL of dry THF at 20 C. DIAD (3.8 g, 18 mmol) was added
dropwise, and the reaction mixture was allowed to stir
overnight at room temperature. The reaction mixture
was washed with water, and extracted with EtOAc. The
combined organic fractions were dried over MgSO4,
filtered and evaporated, providing compound 21c as
white solid. M+ (ES+) = 453.3. 1H NMR (CDCI3) . d 7.43
(d, 2H1 J = 8.7 Hz)1 7.07 (d, 2H, J = 8.7 Hz),
6.88-6.78 (m, 4H), 6.08 (s, 1H), 5.27 (s, 2H), 5.09
(s, 2H), 4.13 (t, 3H, J = 6.6 Hz), 3.79 (s, 3H), 3.77
(s, 3H), 1.60-1 .48 (m, 2H), 1.35-1 .20 (m, 2H), 0.90
(t, 3H, J = 7.2 Hz). B.1
53-Bis-(4-methoxy-ben2yl)-2,6-dioxo-1,2,3,6-tetrahydro
-pyrimidine-4- carboxylic acid (2-amino-ethyl)-amide
(Cpd 2 1d). Compound 21c (390 mg, 0.86 mmo!) and
ethylene diamine (400 ml, 6 mmol) in 10 mL of toluene
were refluxed for 4hrs, cooled to rt, and concentrated
under reduced pressure. The resultant residue was
subjected to HPLC to give the di-TFA salt of 21d. C.
1,3-Bis-(4-methoxy-benzyl)-2,6-dioxo-1
,2,3,6-tetrahydro-pyrimidine-4- carboxylic acid
(2-guanidino-ethyl)-arnide (Cpd 157). The di-TFA salt
of 2 1d (280 mg, 0.42 mmol) was dissolved in a mixture
of 5 ml_ of MeCN and 1 mL of DIEA. Compound 1f (200
mg, 1.8 mmol) was added as one portion, the reaction
mixture was allowed to stir overnight at room
temperature, and then concentrated under reduced
pressure. The resultant residue was subjected to HPLC,
providing 59.4 mg of the di-TFA salt of Cpd 157. M+
(ES+) = 481 .2. 1H NMR (DMSO, d6) . d 7.21 (d, 2H, J =
8.6 Hz), 7.16 (d, 2H, J = 8.6 Hz), 6.85 (d, 4H, J =
8.7 Hz), 6.69 (s, 1H), 5.99 (s, 1H), 4.87 (s, 2H),
4.92 (s, 2H), 3.72 (s, 6H), 3.65-3.50 (m, 2H), 3.24
(broad s, 4H), 3.05-3.1 5 (m, 2H). Biological Examples
Example 1 Expression, isolation, and purification of
Prokineticin-1 Recombinant N-terminal FLAG-tagged
human prokineticin-1 (sequence-
MRGATRVSIMLLLVTVSDCDYKDDDDKAVITGACERDVQCGAGTCCAISLWLRG
L 



RMCTPLGREGEECHPGSHKVPFFRKRKHHTCPCLPNLLCSRFPDGRYRCSMDLK
NINF) was expressed in stably transfected HEK 293
cells. HEK 293 cells were grown to 100% confluence in
DMEM selective highglucose media (Invitrogen,
Carlsbad, California) containing 10% FBS, 2OmM HEPES,
sodium pyruvate, penicillin and streptomycin (50 mg/
ml each), and G418 (400 mg/ L). The DMEM media used to
culture the HEK 293 cells was replenished every other
day with fresh media over a two-week period of time.
Culture media containing the PK-1 peptide was
collected, and filtered in 500 mL 0.2 mm pore
sizefilters (Corning Incorporated, Corning, NY). The
filtrate was stored in a filtrate bottle at 4 C. The
PK-1 peptide containing media was purified by gravity
flow passage of media over M2 agarose columns (Sigma
Chemical, St. Louis, MO) at 4 C. Following media
passage, the agarose columns were washed with sterile
1X PBS (pH 7.4) until protein could no longer be
detected by OD 280 nm. Columns were then eluted with a
0.1 M glycine-HCI solution at pH 2.8. The eluted
material was immediately neutralized, by collecting
into tubes containing 1M Tris pH8. Peak fractions were
identified by OD 280 and pooled. The pooled fractions
were subjected to Enterokinase cleavage of Flag
epitope 4units/ mL overnight at room temperature.
Enterokinase was removed, and sample aliquot was
stored at -80 C Results of Mass Spectral analysis of
Prokineticin 1 ligand from above purification. The
samples were analyzed using Maldi TOF-MS and LC-
Electrospray- Mass Spectral Analysis. Desired Protein
Sequence:
AVITGACERDVQCGAGTCCAISLWLRGLRMCTPLGREGEECHPGSHKVPF
FRKRKHHTCPCLPNLLCSRFPDGRYRCSMDLKNINF Calculated Avg.
Molecular Mass = 9667.4. MALDI-TOF ANALYSIS Sample
preparation The protein sample solution (10 mL) was
desalted using a C4 Zip Tip according to the User
Guide for Reversed-Phase ZipTip, 2002 Millipore
Corporation. Mass Spectrometry A Micromass TOF Spec E
mass spectrometer was used to determine molecular
mass. MassLynx software 3.4 was used for the system
control and data acquisition. MALDI positive ion mass
spectra were acquired over a mass range of0-80,000 Da.
The raw MS data were baseline subtracted and smoothed
using Masslynx software and compared to the masses
obtained from a reference standard. Masses of eluting
components were calculated using the Agilent
deconvolution software. Results The mass spectral data
shows the presence of the desired protein (molecular
mass = 9667) and an additional related component with
a measured molecular mass of 9172 in about the same
abundance based on mass spectral response. This mass
agrees, within measurement error, with a possible
truncation product missing the last four C-terminal
residues indicated below. Proposed Additional Protein
Component Sequence
AVITGACERDVQCGAGTCCAISLWLRGLRMCTPLGREGEECHPGSHKVPF
FRKRKHHTCPCLPNLLCSRFPDGRYRCSMDLK Calculated Avg.
Molecular Mass= 9178.8. No other related protenaceous
components were detected. The mass accuracy for all
measurements is approximately 0.1%. Example 2
Functional Assay Screening procedure for PK1
Antagonists on the Fluorometric Imaging Plate Reader
(FLIPR) At a time of 24 h prior to running the assay,
in cell culture media (DMEM containing high Glucose
and L-glutamine, 10% FBS, 1% Pen/Streptomycin, 1%
Sodium Pyruvate, 2OmM HEPES1Zeocin 200mg/L), 100 mL of
1.3*106/ml HEK 293GPR73 (prokineticin 1 receptor)
expressing cells were plated in a 96 well poly-dlysine
coated plate (Costar), and incubated at 37 C and 5%
CO2. On the day in which the assay was run, the media
was removed and 200 ml_ of 5X Calcium Plus Dye
(Molecular Devices) which was previously resuspended
with 200 ml_ of assay buffer [HBSS w/ Ca2+ and Mg2+
w/o phenol red, 20 mM HEPES, 0.1% BSA, 10 ml_
probenecid (710 mg probenecid in 5 mL of 1N NaOH, to
which was then added 5 ml_ HBSS containing 20 mM
HEPES)] was added to each well of the 96-well plate.
The plate was incubated at 37 C and 5% CO for 30 min
in dark. The plate was removed and allowed to reach RT
for 15 min in the dark. The assay was then run on the
FLIPR. In Brief: base line read for 1 min, compound
added (25 ml_) and incubated for 4 min, 15 seconds,
PK1 ligand preparation added (25 ml_) for a final
concentration of a previously determined EC50 and
fluorescence was counted for 1 min, 45 seconds.
Baseline is described as the amount of relative
fluorescence read when buffer alone is added to cells.
Baseline was subtracted from all wells. Percent of
control was calculated as follows: (Baseline
subtracted well value is divided by baseline
subtracted max value)*100. Percent inhibition is 100
minus the percent of control value. The IC50 is
defined as the amount of a given compound required to
inhibit 50% of the maximum signal that is generated by
the concentration of PK1 preparation used in our
assay. IC50 values were calculated using GraphPad
Prism. Table 2 includes data generated from the PK1
functional assay described in Example 2. Biological
and Mass Spectral Data Table 2METHODS OF DECREASING
CALCIFICATION FIELD OF THE INVENTION This invention
relates generally to the field of medicine and, more
specifically, to methods of decreasing, treating or
preventing calcification. BACKGROUND OF THE INVENTION
Vascular calcification, a well-recognized and common
complication of chronic kidney disease (CKD),
increases the risk of cardiovascular morbidity and 



mortality (Giachelli, C. JAm Soc Nephrol 15: 2959-64,
2004; Raggi, P. et al. J Am Coll Cardiol 39: 695-701,
2002). While the causes of vascular calcification in
CKD remain to be elucidated, associated risk factors
include age, gender, hypertension, time on dialysis,
diabetes and glucose intolerance, obesity, and
cigarette smoking (Zoccali C. Nephrol Dial Transplant
15: 454-7, 2000). These conventional risk factors,
however, do not adequately explain the high mortality
rates from cardiovascular causes in the patient
population. Recent observations suggest that certain
abnormalities in calcium and phosphorus metabolism,
resulting in a raised serum calcium-phosphorus product
(Ca x P) contribute, among other factors, to the
development of arterial calcification, and possibly to
cardiovascular disease, in patients with end-stage
renal disease (Goodman, W. et al. N Engl J Med 342:
1478-83, 2000; Guerin, A. et al. Nephrol Dial
Transplant 15:1014-21, 2000; Vattikuti, R. & Towler,
D.AmJ Physiol Endocrinol Metab, 286: E686-96, 2004).
Another hallmark of advanced CKD is secondary hypef
arathyroidism (HPT), characterized by elevated
parathyroid hormone (PTH) levels and disordered
mineral metabolism. The elevations in calcium,
phosphorus, and Ca x P observed in patients with
secondary HPT have been associated with an increased
risk of vascular calcification (Chertow, G. et al
Kidney Int 62: 245-52, 2002; Goodman, W. et al. N Engl
J Med 342: 1478-83, 2000; Raggi, P. et al. JAm Coll
Cardiol 39: 695-701, 2002). Commonly used therapeutic
interventions forsecondary HPT, such as calcium-based
phosphate binders and doses of active vitamin D
sterols can result in hypercalcemia and
hyperphosphatemia (Chertow, G. et al. Kidney Int 62:
245-52, 2002; Tan, A. et al. Kidney Int 51: 317-23,
1997; Gallieni, M. et al. Kidney Int 42: 1191-8,
1992), which are associated with the development or
exacerbation of vascular calcification. Vascular
calcification is an important and potentially serious
complication of chronic renal failure. Two distinct
patterns of vascular calcification have been
identified (Proudfoot, D & Shanahan, C. Herz 26:
245-51, 2001), and it is common for both types to be
present in uremic patients (Chen, N. & Moe, S. Semin
Nephrol 24: 61-8, 2004). The first, medial
calcification, occurs in the media of the vessel in
conjunction with a phenotypic transformation of smooth
muscle cells into osteoblast-like cells, while the
other, atherogenesis, is associated with lipid-laden
macrophages and intimal hyperplasia. Medial wall
calcification can develop in relatively young persons
with chronic renal failure, and it is common in
patients with diabetes mellitus even in the absence of
renal disease. The presence of calcium in the medial
wall of arteries distinguishes this type of vascular
calcification from that associated with
atherosclerosis (Schinke T. & Karsenty G. Nephrol Dial
Transplant 15: 1272-4, 2000). Atherosclerotic vascular
calcification occurs in atheromatous plaques along the
intimal layer of arteries (Farzaneh-Far A.JAMA 284:
1515-6, 2000). Calcification is usually greatest in
large, well-developed lesions, and it increases with
age (Wexler L. et al. Circulation 94: 1175-92, 1996;
Rumberger J . et al. Mayo Clin Proc 1999; 74:
243-52.). The extent of arterial calcification in
patients with atherosclerosis generally corresponds to
severity of disease. Unlike medial wall calcification,
atherosclerotic vascular lesions, whether or not they
contain calcium, impinge upon the arterial lumen and
compromise blood flow. The localized deposition of
calcium within atherosclerotic plaques may happen
because of inflammation due to oxidized lipids and
other oxidative stresses and infiltration by monocytes
and macrophages (Berliner J. et al. Circulation 9 1:
2488-96, 1995).Some patients with end-stage renal
disease develop a severe form of occlusive arterial
disease called calciphylaxis or calcific uremic
arteriolopathy. This syndrome is characterized by
extensive calcium deposition in small arteries
(Gipstein R. et al. Arch Intern Med 136: 1273-80,
1976; Richens G. et al. JAm Acad Dermatol. 6 : 537-9,
1982). In patients with this disease, arterial
calcification and vascular occlusion lead to tissue
ischemia and necrosis. Involvement of peripheral
vessels can cause ulceration of the skin of the lower
legs or gangrene of the digits of the feet or hands.
Ischemia and necrosis of the skin and subcutaneous
adipose tissue of the abdominal wall, thighs and/or
buttocks are features of a proximal form of calcific
uremic arteriolopathy (Budisavljevic M. et al. JAm Soc
Nephrol. 7 : 978-82, 1996; Ruggian J . et al AmJ
Kidney Dis 28: 409-14, 1996). This syndrome occurs
more frequently in obese individuals, and women are
affected more often than men for reasons that remain
unclear (Goodman W. J. Nephrol. 15(6): S82-S85, 2002).
Current therapies to normalize serum mineral levels or
to decrease, inhibit, or prevent calcification of
vascular tissues or implants are of limited efficacy
and cause unacceptable side effects. Therefore, there
exists a need for an effective method of inhibiting
and preventing vascular calcification. SUMMARY OF THE
INVENTION The present invention provides methods of
inhibiting, decreasing, or preventing vascular
calcification in a subject comprising administering a
therapeutically effective amount of a calcimimetic
compound to the subject. In one aspect, the vascular
calcification can be atherosclerotic calcification. In
another aspect, the vascular calcification can be
medial calcification. In one aspect, the subject can
be suffering from chronic renal insufficiency or
end-stage renal disease. In another aspect, the
subject can be pre-dialysis. In a further aspect, the
subject can be suffering from uremia. In another
aspect, the subject can be suffering from diabetes
mellitus I or II. In another subject, the subject can
be suffering from a cardiovascular disorder. In one
aspect, the subject can be human.In one aspect, the
calcimimetic compound can be a compound of the formula
I wherein: X1 and X2, which may be identical or
different, are each a radical chosen from CH3, CH3O,
CH3CH2O, Br, Cl, F, CF3, CHF2, CH2F, CF3O, CH3S, OH,
CH2OH, CONH2, CN, NO2, CH3CH2, propyl, isopropyl,
butyl, isobutyl, t-butyl, 



acetoxy, and acetyl radicals, or two of Xi may
together form an entity chosen from fused
cycloaliphatic rings, fused aromatic rings, and a
methylene dioxy radical, or two of X may together form
an entity chosen from fused cycloaliphatic rings,
fused aromatic rings, and a methylene dioxy radical;
provided that X2 is not a 3-tbutyl radical; n ranges
from Oto 5; m ranges from 1 to 5; and the alkyl
radical is chosen from C1-C3 alkyl radicals, which are
optionally substituted with at least one group chosen
from saturated and unsaturated, linear, branched, and
cyclic C1-C9 alkyl groups, dihydroindolyl and
thiodihydroindolyl groups, and 2-, 3-, and
4-piperidinyl groups; or a pharmaceutically acceptable
salt thereof. In one aspect, the calcimimetic compound
used in the methods of the invention can
beN-(3-[2-chlorophenyl]-propyl)-R- -methyl-3-
methoxybenzylamine or a pharmaceutically acceptable
salt thereof. In another aspect, the calcimimetic
compound can be a compound of the formula IIII
wherein: R1 is aryl, substituted aryl, heterocyclyl,
substituted heterocyclyl, cycloalkyl, or substituted
cycloalkyl; R2 is alkyl or haloalkyl; R3 is H, alkyl,
or haloalkyl; R4 is H, alkyl, or haloalkyl; each R5
present is independently selected from the group
consisting of alkyl, substituted alkyl, alkoxy,
substituted alkoxy, halogen, -C(=O)OH, -CN,
-NRdS(=O)mRd, -NRdC(=O)NR dRd, -NRdS(=O)mNRdRd, or
-NRdC(=O)R d; R is aryl, substituted aryl,
heterocyclyl, substituted heterocyclyl, cycloalkyl, or
substituted cycloalkyl; each Ra is, independently, H,
alkyl or haloalkyl; each Rb is, independently, aryl,
aralkyl, heterocyclyl, or heterocyclylalkyl, each of
which may be unsubstituted or substituted by up to 3
substituents selected from the group consisting of
alkyl, halogen, haloalkyl, alkoxy, cyano, and nitro;
each Rc is, independently, alkyl, haloalkyl, phenyl or
benzyl, each of which may be substituted or
unsubstituted; each Rd is, independently, H, alkyl,
aryl, aralkyl, heterocyclyl, or heterocyclylalkyl
wherein the alkyl , aryl, aralkyl, heterocyclyl, and
heterocyclylalkyl are substituted by 0, 1, 2, 3 or 4
substituents selected from alkyl, halogen, haloalkyl,
alkoxy, cyano, nitro, Rb, -C(=O)RC, -ORb, -NRaRa,
-NRaRb, -C(=O)ORC, -C(=O)NRaRa, -OC(=O)RC,
-NRaC(=O)Rc, -NRaS(=O)nRc and -S(=O)nNRaRa;m is 1 or
2; n is 0, 1 or 2; and p is 0, 1, 2, 3, or 4; provided
that if R2 is methyl, p is 0, and R6 is unsubstituted
phenyl, then R1 is not 2,4-dihalophenyl,
2,4-dimethylphenyl, 2,4-diethylphenyl, 2,4,6-
trihalophenyl, or 2,3,4-trihalophenyl; or a
pharmaceutically acceptable salt thereof. In one
aspect, the calcimimetic compound used in the methods
of the invention can
beN-((6-(methyloxy)-4'-(trifluoromethyl)-l,r-biphenyl-
3- yl)methyl)-l-phenylethanamine, or a
pharmaceutically acceptable salt thereof. In one
aspect, the calcimimetic compound can be cinacalcet
HCl. In one aspect, the invention provides methods of
inhibiting, decreasing, or preventing vascular
calcification, wherein a vitamin D sterol had been
previously administered to the subject. In one aspect,
the vitamin D sterol can be calcitriol, alfacalcidol,
doxercalciferol, maxacalcitol or paricalcitol. hi one
aspect, the calcimimetic compound can be administered
prior to or following administration of a vitamin D
sterol hi another aspect, the calcimimetic compound
can be administered in combination with a vitamin D
sterol. In one aspect, the calcimimetic compound can
be administered in combination with RENAGEL(r). The
invention further provides methods of decreasing serum
creatinine levels in a subject, comprising
administering a therapeutically effective of a
calcimimetic compound to the subj ect hi one aspect,
the subject can be suffering from increased serum
creatinine levels induced by the administration of a
vitamin D sterol to the subject. BRIEF DESCRIPTION OF
THE DRAWINGS Figure 1 schematically represents the
experimental schedule of animal treatments.Figure 2
schematically represents serum levels of ionized
calcium in an animal model of CKD. Figure 3
illustrates serum levels of phosphorus in an animal
model of CKD. Figure 4 is a schematic representation
of serum levels of parathyroid hormone in an animal
model of CKD. Figure 5 illustrates the calcium content
of the aorta in an animal model of CKD. Figure 6
schematically represents the phosphorus content of the
aorta in an animal model of CKD. Figure 7 represents
Von Kossa stained sections of the aorta in an animal
model of CKD. Figure 8 represents the calcium and
phosphorus content of the aorta in an animal model of
CKD. Figure 9 is a schematic representation of the
experimental schedule of animal treatments in
adenine-induced vascular calcification model. Figure
10 represents a scheme of adenine induced vascular
calcification. Figure 11 is a schematic representation
of attenuation of parathyroid 



hyperplasia in an animal model of CKD. Figure 12 is a
schematic representation of change in parathyroid
weights the adenine-induced CKD model with vascular
calcification. Figure 13 demonstrates changes in serum
PTH by treatment in the adenine-induced CKD model with
vascular calcification. Figure 14 illustrates the
change in aortic bone mineral density by treatment in
the adenine-induced CKD model with vascular
calcification. Figure 15 illustrates the effect of
treatment on blood urea nitrogen (BUN) and creatinine
in the adenine-induced CKD model with vascular
calcification. Figure 16 demonstrates the effect of
treatment on ionized calcium in the adenine-induced
CKD model with vascular calcification Figure 17
demonstrates the effect of treatment on serum
phosphorus in the adenine-induced CKD with vascular
calcification.Figure 18 demonstrates the effect of
treatment on serum Ca in the adenine-induced CICD with
vascular calcification. Figure 19 illustrates the
effect of treatment with Compound B on tissues with
calcitriol-induced calcification. Figure 20 represents
the effect of treatment with Compound B on tissues
with paricalcitol-induced calcification. DETAILED
DESCRIPTION OF THE INVENTION I . Summary The invention
is directed to methods of reducing, inhibition, or
prevention of vascular calcification. II. Definitions
"Vascular calcification," as used herein, means
formation, growth or deposition of extracellular
matrix hydroxyapatite (calcium phosphate) crystal
deposits in blood vessels. Vascular calcification
encompasses coronary, valvular, aortic, and other
blood vessel calcification. The term includes
atherosclerotic and medial wall calcification.
"Atherosclerotic calcification" means vascular
calcification occurring in atheromatous plaques along
the intimal layer of arteries. "Medial calcification,"
"medial wall calcification," or "Mdnckeberg's
sclerosis," as used herein, means calcification
characterized by the presence of calcium in the medial
wall of arteries. The term "treatment" or "treating"
includes the administration, to a person in need, of
an amount of a calcimimetic compound, which will
inhibit, decrease or reverse development of a
pathological vascular calcification condition.
"Inhibiting," in connection with inhibiting vascular
calcification, is intended to mean preventing,
retarding, or reversing formation, growth or
deposition of extracellular matrix hydroxyapatite
crystal deposits. Treatment of diseases and disorders
herein is intended to also include therapeutic
administration of acompound of the invention (or a
pharmaceutical salt, derivative or prodrug thereof) or
a pharmaceutical composition containing said compound
to a subject (i.e., an animal, for example a mammal,
such as a human) believed to be in need of
preventative treatment, such as, for example, pain,
inflammation and the like. Treatment also encompasses
administration of the compound or pharmaceutical
composition to subjects not having been diagnosed as
having a need thereof, i.e., prophylactic
administration to the subject. Generally, the subject
is initially diagnosed by a licensed physician and/or
authorized medical practitioner, and a regimen for
prophylactic and/or therapeutic treatment via
administration of the compound(s) or compositions of
the invention is suggested, recommended or prescribed.
The phrase "therapeutically effective amount" is the
amount of the calcimimetic compound that will achieve
the goal of improvement in disorder severity and the
frequency of incidence. The improvement in disorder
severity includes the reversal of vascular
calcification, as well as slowing down the progression
of vascular calcification. In one aspect,
"therapeutically effective amount" means the amount of
the calcimimetic compound that decreases serum
creatinine levels or prevents an increase in serum
creatinine levels. As used herein, the term "subject"
is intended to mean a human or other mammal,
exhibiting, or at risk of developing, calcification.
Such an individual can have, or be at risk of
developing, for example, vascular calcification
associated with conditions such as atherosclerosis,
stenosis, restenosis, renal failure, diabetes,
prosthesis implantation, tissue injury or age-related
vascular disease. The prognostic and clinical
indications of these conditions are known in the art.
An individual treated by a method of the invention can
have a systemic mineral imbalance associated with, for
example, diabetes, chronic kidney disease, renal
failure, lddney transplantation or kidney dialysis.
Animal models that are reliable indicators of human
atherosclerosis, renal failure, hyperphosphatemia,
diabetes, age-related vascular calcification and other
conditions associated with vascular calcification are
known in the art. Forexample, an experimental model of
calcification of the vessel wall is described by
Yamaguchi et al, Exp. Path. 25: 185-190, 1984. in.
Calcimimetics compounds and pharmaceutical
compositions comprising them, administration and
dosage As used herein, the term "calcimimetic
compound" refers to a compound that binds to calcium
sensing receptors and induces a confopnational change
that reduces the threshold for calcium sensing
receptors activation by the endogenous ligand Ca2+,
thereby reducing parathyroid hormone (PTH) secretion.
These calcimimetic compounds can also be considered
allosteric modulators of the calcium receptors.
Calcimimetic compounds useful in the present invention
include those disclosed in, for example, European
Patent No. 933 354 and 1 235 797; International
Publication Nos. WO 01/34562, WO 93/04373, WO
94/18959, WO 95/11221, WO 96/12697, WO 97/41090; U.S.
Patent Nos. 5,688,938, 5,763,569, 5,962,314,
5,981,599, 6,001,884, 6,011,068, 6,031,003, 6,172,091,
6,211,244, 6,313,146, 6,342,532, 6,362,231, 6,432,656,
6,710,088, 6,908,935 and U.S. Patent 



Application Publication No. 2002/0107406. In certain
embodiments, the calcimimetic compound is chosen from
compounds of Formula I and pharmaceutically acceptable
salts thereof: I wherein: X] and X2, which may be
identical or different, are each a radical chosen from
CH3, CH3O, CH3CH2O, Br, Cl, F, CF3, CHF2, CH2F, CF3O,
CH3S, OH, CH2OH, CONH2, CN, NO2, CH3CH2, propyl,
isopropyl, butyl, isobutyl, t-butyl, acetoxy, and
acetyl radicals, or two of Xi may together form an
entity chosen fromfused cycloaliphatic rings, fused
aromatic rings, and a methylene dioxy radical, or two
ofX 2 may together form an entity chosen from fused
cycloaliphatic rings, fused aromatic rings, and a
methylene dioxy radical; provided that X2 is not a
3-tbutyl radical; n ranges from 0 to 5; m ranges from
1 to 5; and the alkyl radical is chosen from C1-C3
allcyl radicals, which are optionally substituted with
at least one group chosen from saturated and
unsaturated, linear, branched, and cyclic C1-C9 alkyl
groups, dihydroindolyl and thiodihydroindolyl groups,
and 2-, 3-, and 4-piperid(in)yl groups. The
calcimimetic compound may also be chosen from
compounds of Formula II: p and pharmaceutically
acceptable salts thereof, wherein: R1 is aryl,
substituted aryl, heterocyclyl, substituted
heterocyclyl, cycloalkyl, or substituted cycloalkyl;
R2 is alkyl or haloalkyl; R3 is H, alkyl, or
haloalkyl; R4 is H, allcyl, or haloalkyl; each R
present is independently selected from the group
consisting of alkyl, substituted alkyl, alkoxy,
substituted alkoxy, halogen, -C(=O)OH, -CN,
-NRdS(=O)mRd, -NRdC(=O)NR dRd, -NRdS(=O)mNRdRd, or
-NRdC(=O)Rd;R6 is aryl, substituted aryl,
heterocyclyl, substituted heterocyclyl, cycloallcyl,
or substituted cycloalkyl; each Ra is, independently,
H, alkyl or haloalkyl; each Rb is, independently,
aryl, aralkyl, heterocyclyl, or heterocyclylalkyl,
each of which may be unsubstituted or substituted by
up to 3 substituents selected from the group
consisting of alkyl, halogen, haloalkyl, alkoxy,
cyano, and nitro; each Rc is, independently, alkyl,
haloallcyl, phenyl or benzyl, each of which may be
substituted or unsubstituted; each Rd is,
independently, H, alkyl, aryl, aralkyl, heterocyclyl,
or heterocyclylalkyl wherein the alkyl , aryl,
aralkyl, heterocyclyl, and heterocyclylalkyl are
substituted by 0, 1, 2, 3 or 4 substituents selected
from alkyl, halogen, haloallcyl, alkoxy, cyano, nitro,
Rb, -C(=O)RC, -ORb, -NRaRa, -NRaRb, -C(=O)ORC,
-C(=O)NRaRa, -OC(=O)R, -NRaC(=O)Rc, -NRaS(=O)nRc and
-S(=O)nNRaRa; m is 1 or 2; n is 0, 1 or 2; and p is O,
1, 2, 3, or 4; provided that if R2 is methyl, p is 0,
and R6 is unsubstituted phenyl, then R1 is not
2,4-dihalophenyl, 2,4-dimethylphenyl,
2,4-diethylphenyl, 2,4,6- trihalophenyl, or
2,3,4-trihalophenyl. These compounds are described in
detail in published US patent application number
20040082625, which is incorporated herein by
reference. In one aspect of the invention the compound
of Formula p can have the formulaIn certain
embodiments of the invention the calcimimetic compound
can be chosen from compounds of Formula HI III and
pharmaceutically acceptable salts thereof, wherein:
represents a double or single bond; R1 is Rb; R2 is
C]-8 alkyl or Ci-4 haloalkyl; R3 is H, Ci-4 haloalkyl
or C]-8 alkyl; R4 is H, Ci-4 haloalkyl or Ci-4 alkyl;
R5 is, independently, in each instance, H, Ci-8alkyl,
Ci^haloalkyl, halogen, -OCi-6alkyl, -NRaRd or
NRdC(=O)Rd; X is -CRd=N-, -N=CRd-, O, S or -NRd-; when
is a double bond then Y is =CR6- or =N- and Z is -CR7=
or -N= ; and when is a single bond then Y is -CRaR6-
or -NRd- and Z is -CRaR7- or -NRd-; and R6 is Rd,
Ci-4haloalkyl, -C(=O)RC, -OCi-6alkyl, -ORb, -NRaRa,
-NRaRb, -C(=O)ORC, -C(=O)NRaRa, -OC(=O)RC,
-NRaC(=O)Rc, cyano, nitro, -NRaS(=O)mRc or
-S(=O)mNRaRa; R7 is Rd, C,-4haloalkyl, -C(=O)R,
-OCi-6alkyl, -ORb, -NRaRa, -NRaRb, -C(=O)ORC,
-C(=O)NRaRa, -OC(=O)RC, -NRaC(=O)Rc, cyano, nitro,
-NRaS(=O)mRc or -S(=O)mNRaRa; or R6 and R7 together
form a 3- to 6-atom saturated or unsaturated bridge
containing 0, 1, 2 or 3 N atoms and 0, 1 or 2 atoms
selected from S and O, wherein the bridge is
substituted by 0, 1 or 2 substituents selected from
R5; wherein when R6 and R7 form a benzo bridge, then
the benzobridge may be additionally substituted by a
3- or 4- atoms bridge containing 1 or 2 atoms selected
from N and O, wherein the bridge is substituted by Oor
1 substituents selected from Ci-4alkyl; Ra is,
independently, at each instance, H, or C1-6alkyl; Rb
is, independently, at each instance, phenyl, benzyl,
naphthyl or a saturated or unsaturated 5- or
6-membered ring heterocycle containing 1, 2 or 3 atoms
selected from N, O and S, with no more than 2 of the
atoms selected from O and S, wherein the phenyl,
benzyl or heterocycle are substituted by 0, 1, 2 or 3 



substituents selected from C1-6alkyl, halogen,
C1-4haloalkyl, -OC1-6alkyl, cyano and nitro; Rc is,
independently, at each instance, C1-6alkyl,
C1-4haloalkyl, phenyl or benzyl; Rd is, independently,
at each instance, H, C1-6alkyl, phenyl, benzyl or a
saturated or unsaturated 5- or 6-membered ring
heterocycle containing 1, 2 or 3 atoms selected from
N, O and S, with no more than 2 of the atoms selected
from O and S, wherein the C1-6 alkyl , phenyl, benzyl,
naphthyl and heterocycle are substituted by 0, 1, 2, 3
or 4 substituents selected from C1-6alkyl, halogen,
Ci-4haloalkyl, -OC1-6alkyl, cyano and nitro, Rb,
-C(=O)R, -ORb, -NRaRa, -NRaRb, -C(=O)ORC, -C(=O)NRaRa,
-OC(=O)RC, -NRaC(=O)Rc, -NRaS q )mRc and -S(=O)mNRaRa;
and m is 1 or 2. Compounds of Formula III are
described in detail in U.S. patent application
20040077619, which is incorporated herein by
reference. In one aspect, a calcimimetic compound is
-(3-[2-chlorophenyl]-propyl)-
R-a-methyl-3-methoxybenzylamine HCl (Compound A). In
another aspect, a calcimimetic compound is
-((6-(methyloxy)-4'-(trifluoromethyl)-l,r-biphenyl-3-
yl)methyl)-l-phenylethanamine (Compound B).
Calcimimetic compounds useful in the method of the
invention include the calcimimetic compounds described
above, as well as their stereoisomers, enantiomers,
polymorphs, hydrates, and pharmaceutically acceptable
salts of any of the foregoing.Calcimimetic compounds
useful in the present invention can be used in the
form of pharmaceutically acceptable salts derived from
inorganic or organic acids. The salts include, but are
not limited to, the following: acetate, adipate,
alginate, citrate, aspartate, benzoate,
benzenesulfonate, bisulfate, butyrate, camphorate,
camphorsulfonate, digluconate, cyclopentanepropionate,
dodecylsulfate, ethanesulfonate, glucoheptanoate,
glycerophosphate, hemisulfate, heptanoate, hexanoate,
fumarate, hydrochloride, hydrobromide, hydroiodide,
2-hydroxyethanesulfonate, lactate, maleate, mandelate,
methansulfonate, nicotinate, 2- naphthalenesulfonate,
oxalate, palmoate, pectinate, persulfate,
2-phenylpropionate, picrate, pivalate, propionate,
salicylate, succinate, sulfate, tartrate, thiocyanate,
tosylate, mesylate, and undecanoate. When compounds of
the invention include an acidic function such as a
carboxy group, then suitable pharmaceutically
acceptable salts for the carboxy group are well known
to those skilled in the art and include, for example,
alkaline, alkaline earth, ammonium, quaternary
ammonium cations and the like. For additional examples
of "pharmacologically acceptable salts," see infra and
Berge et al. J. Pharm. Sd. 66: 1, 1977. In certain
embodiments of the invention salts of hydrochloride
and salts of methanesulfonic acid can be used. In some
aspects of the present invention, the calcium-receptor
active compound can be chosen from cinacalcet, i.e.,
N-(l-(R)-(l-naphthyl)ethyl]-3-[3-
(trifluoromethyl)phenyl]-l-aminopropane, cinacalcet
HCl, and cinacalcet methanesulfonate. The calcimimetic
compound, such as cinacalcet HCl and cinacalcet
methanesulfonate, can be in various forms such as
amorphous powders, crystalline powders, and mixtures
thereof. The crystalline powders can be in forms
including polymorphs, psuedopolymorphs, crystal
habits, micromeretics, and particle morphology. For
administration, the compounds of this invention are
ordinarily combined with one or more adjuvants
appropriate for the indicated route of administration.
The compounds may be admixed with lactose, sucrose,
starch powder, cellulose esters of alkanoic acids,
stearic acid, talc, magnesium stearate, magnesium
oxide, sodium and calcium salts of phosphoric and
sulphuric acids,acacia, gelatin, sodium alginate,
polyvinyl-pyrrolidine, and/or polyvinyl alcohol, and
tableted or encapsulated for conventional
administration. Alternatively, the compounds of this
invention may be dissolved in saline, water,
polyethylene glycol, propylene glycol, ethanol, corn
oil, peanut oil, cottonseed oil, sesame oil,
tragacanth gum, and/or various buffers. Other
adjuvants and modes of administration are well known
in the pharmaceutical art. The carrier or diluent may
include time delay material, such as glyceryl
monostearate or glyceryl distearate alone or with a
wax, or other materials well known in the art. The
pharmaceutical compositions may be made up in a solid
form (including granules, powders or suppositories) or
in a liquid form (e.g., solutions, suspensions, or
emulsions). The pharmaceutical compositions maybe
subjected to conventional pharmaceutical operations
such as sterilization and/or may contain conventional
adjuvants, such as preservatives, stabilizers, wetting
agents, emulsifiers, buffers etc. Solid dosage forms
for oral administration may include capsules, tablets,
pills, powders, and granules. In such solid dosage
forms, the active compound may be admixed with at
least one inert diluent such as sucrose, lactose, or
starch. Such dosage forms may also comprise, as in
normal practice, additional substances other than
inert diluents, e.g. , lubricating agents such as
magnesium stearate. In the case of capsules, tablets,
and pills, the dosage forms may also comprise
buffering agents. Tablets and pills can additionally
be prepared with enteric coatings. Liquid dosage forms
for oral administration may include pharmaceutically
acceptable emulsions, solutions, suspensions, syrups,
and elixirs containing inert diluents commonly used in
the art, such as water. Such compositions may also
comprise adjuvants, such as wetting, sweetening,
flavoring, and perfuming agents. The therapeutically
effective amount of the calcium receptor-active
compound in the compositions disclosed herein ranges
from about 1mg to about 360 mg, for example from about
5 mg to about 240 mg, or from about 20 mg to about 100
mg of the calcimimetic compound per subject. In some
aspects, the therapeutically effective amount of
cinacalcet HCl or other calcimimeticcompound in the
composition can be chosen from about 5 mg, about 15
mg, about 20 mg, about 30 mg, about 50 mg, about 60
mg, about 75 mg, about 90 mg, about 



120 mg, about 150 mg, about 180 mg, about 210 mg,
about 240 mg, about 300 mg, or about 360 mg. While it
may be possible to administer a calcimimetic compound
to a subject alone, the compound administered will
normally be present as an active ingredient in a
pharmaceutical composition. Thus, a pharmaceutical
composition of the invention may comprise a
therapeutically effective amount of at least one
calcimimetic compound, or an effective dosage amount
of at least one calcimimetic compound. As used herein,
an "effective dosage amount" is an amount that
provides a therapeutically effective amount of the
calcimimetic compound when provided as a single dose,
in multiple doses, or as a partial dose. Thus, an
effective dosage amount of the calcimimetic compound
of the invention includes an amount less than, equal
to or greater than an effective amount of the
compound; for example, a pharmaceutical composition in
which two or more unit dosages, such as in tablets,
capsules and the like, are required to administer an
effective amount of the compound, or alternatively, a
multidose pharmaceutical composition, such as powders,
liquids and the like, in which an effective amount of
the calcimimetic compound is administered by
administering a portion of the composition.
Alternatively, a pharmaceutical composition in which
two or more unit dosages, such as in tablets, capsules
and the like, are required to administer an effective
amount of the calcimimetic compound may be
administered in less than an effective amount for one
or more periods of time (e.g., a once-a-day
administration, and a twice-a-day administration), for
example to ascertain the effective dose for an
individual subject, to desensitize an individual
subject to potential side effects, to permit effective
dosing readjustment or depletion of one or more other
therapeutics administered to an individual subject,
and/or the like. The effective dosage amount of the
pharmaceutical composition disclosed herein ranges
from about 1mg to about 360 mg from a unit dosage
form, for example about 5 mg, about 15 mg, about 30
mg, about 50 mg, about 60 mg, about75 mg, about 90 mg,
about 120 mg, about 150 mg, about 180 mg, about 210
mg, about 240 mg, about 300 mg, or about 360 mg from a
unit dosage form. In some aspects of the present
invention, the compositions disclosed herein comprise
a therapeutically effective amount of a calcimimetic
compound for the treatment or prevention of vascular
calcification. For example, in certain embodiments,
the calcimimetic compound such as cinacalcet HCl can
be present in an amount ranging from about 1% to about
70%, such as from about 5% to about 40%, from about
10% to about 30%, or from about 15% to about 20%, by
weight relative to the total weight of the
composition. The compositions of the invention may
contain one or more active ingredients in addition to
the calcimimetic compound. The additional active
ingredient may be another calcimimetic compound, or it
may be an active ingredient having a different
therapeutic activity. Examples of such additional
active ingredients include, for example, vitamins and
their analogs, such as vitamin D and analogs thereof
(including vitamin D sterols such as calcitriol,
alfacalcidol, doxercalciferol, maxacalcitol and
paricalcitol), antibiotics, lanthanum carbonate,
lipid-lowering agents, such as LIPITOR(r),
anti-hypertensives, anti inflammatory agents
(steroidal and non-steroidal), inhibitors of
piO-inflammatory cytokine (ENBREL(r), KINERET(r)), and
cardiovascular agents. When administered as a
combination, the therapeutic agents can be formulated
as separate compositions that are given at the same
time or different times, or the therapeutic agents can
be given as a single composition. In one aspect of
combination therapy, the compositions of the invention
may be used with vitamin D sterols and/or RENAGEL(r).
In one aspect, the compositions of the invention may
be administered before administration of vitamin D
sterols and/or RENAGEL(r). hi another aspect, the
compositions of the invention can be administered
concurrently with vitamin D sterols and/or RENAGEL(r).
In a further aspect, the compositions of the invention
can be administered after administration of vitamin D
sterols and/or RENAGEL(r). The dosage regimen for
treating a disease condition with the combination
therapy of this invention is selected in accordance
with a variety of factors, including thetype, age,
weight, sex and medical condition of the patient, the
severity of the disease, the route of administration,
and the particular compound employed, and thus may
vary widely. IV. Assessment of vascular calcification
Methods of detecting and measuring vascular
calcification are well known in the art. m one aspect,
methods of measuring calcification include direct
methods of detecting and measuring extent of
calcium-phosphorus depositions in blood vessels. In
one aspect, direct methods of measuring vascular
calcification comprise in vivo imaging methods such as
plain film roentgenography, coronary arteriography;
fluoroscopy, including digital subtraction
fluoroscopy; cinefluorography; conventional, helical,
and electron beam computed tomography; intravascular
ultrasound (IVUS); magnetic resonance imaging; and
transthoracic and transesophageal echocardiography.
Fluoroscopy and EBCT are most commonly used to detect
calcification noninvasively, while cinefluorography
and IVUS are used by coronary interventionalists to
evaluate calcification in specific lesions before
angioplasty. In one aspect, vascular calcification can
be detected by plain film roentgenography. The
advantage of this method is availability of the film
and the low cost of the method, however, the
disadvantage is its low sensitivity. Kelley M. &
Newell J. Cardiol Clin.l: 575-595, 1983. In another
aspect, fluoroscopy can be used to detect
calcification in coronary arteries. Although
fluoroscopy can detect moderate to large
calcifications, its ability to identify small calcific
deposits is low. Loecker et al. J Am Coll Cardiol. 19:
1167-1 172, 1992. Fluoroscopy is widely available in
both inpatient and outpatient settings and is
relatively inexpensive, but it has several 



disadvantages. In addition to only a low to moderate
sensitivity, fluoroscopic detection of calcium is
dependent on the skill and experience of the operator
as well as the number of views studied. Other
important factors include variability of fluoroscopic
equipment, the patient's body habitus, overlying
anatomic structures,and overlying calcifications in
structures such as vertebrae and valve annuli. With
fluoroscopy, quantification of calcium is not
possible, and film documentation is not commonly
obtained. In yet another aspect, vascular detection
can be detected by conventional computed tomography
(CT). Because calcium attenuates the x-ray beam,
computed tomography (CT) is extremely sensitive in
detecting vascular calcification. While conventional
CT appears to have better capability than fluoroscopy
to detect coronary artery calcification, its
limitations are slow scan times resulting in motion
artifacts, volume averaging, breathing
misregistration, and inability to quantify amount of
plaque. Wexler et al. Circulation 94: 1175- 1192,
1996. In a further aspect, calcification can be
detected by helical or spiral computer tomography,
which has considerably faster scan times than
conventional CT. Overlapping sections also improve
calcium detection. Shemesh et al. reported coronary
calcium imaging by helical CT as having a sensitivity
of 91% and a specificity of 52% when compared with
angiographically significant coronary obstructive
disease. Shemesh et al. Radiology 197: 779-783, 1995.
However, other preliminary data have shown that even
at these accelerated scan times, and especially with
single helical CT, calcific deposits are blurred due
to cardiac motion, and small calcifications may not be
seen. Baskin et al. Circulation 92(suppl I): 1-651,
1995. Thus, helical CT remains superior to fluoroscopy
and conventional CT in detecting calcification.
Double-helix CT scanners appear to be more sensitive
than single-helix scanners in detection of coronary
calcification because of their higher resolution and
thinner slice capabilities. Wexler et al., supra. In
another aspect, Electron Beam Computed Tomography
(EBCT) can be used for detection of vascular
calcification. EBCT uses an electron gun and a
stationary tungsten "target" rather than a standard
x-ray tube to generate x-rays, permitting very rapid
scanning times. Originally referred to as cine or
ultrafast CT, the term EBCT is now used to distinguish
it from standard CT scans because modem spiral
scanners are also achieving subsecond scanning times.
Forpurposes of detecting coronary calcium, EBCT images
are obtained in 100 ms with a scan slice thickness of
3 mm. Thirty to 40 adjacent axial scans are obtained
by table incrementation. The scans, which are usually
acquired during one or two separate breath-holding
sequences, are triggered by the electrocardiographic
signal at 80% of the RR interval, near the end of
diastole and before atrial contraction, to minimize
the effect of cardiac motion. The rapid image
acquisition time virtually eliminates motion artifact
related 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
arteries, while the mural calcium is evident because
of its high CT density relative to blood.
Additionally, the scanner software allows
quantification of calcium area and density. An
arbitrary scoring system has been devised based on the
x-ray attenuation coefficient, or CT number measured
in Hounsfield units, and the area of calcified
deposits. Agatston et al. JAm Coll Cardiol.
15:827-832, 1990. A screening study for coronaiy
calcium can be completed within 10 or 15 minutes,
requiring only a few seconds of scanning time.
Electron beam CT scanners are more expensive than
conventional or spiral CT scanners and are available
in relatively fewer sites. In one aspect,
intravascular ultrasound (IVUS) can be used for
detecting vascular calcification, in particular,
coronary atherosclerosis. Waller et al. Circulation
85: 2305-2310, 1992. By using transducers with
rotating reflectors mounted on the tips of catheters,
it is possible to obtain cross-sectional images of the
coronary arteries during cardiac catheterization. The
sonograms provide information not only about the lumen
of the artery but also about the thickness and tissue
characteristics of the arterial wall. Calcification is
seen as a hyperechoic area with shadowing: fbrotic
noncalcified plaques are seen as hyperechoic areas
without shadowing. Honye et al. Trends CardiovascMed.
1: 305-311, 1991. The disadvantages in use of IVUS, as
opposed to other imaging modalities, are that it is
invasive and currently performed only in conjunction
with selective coronary angiography, and it visualizes
only a limited portion of the coronary tree. Although
invasive, the technique is clinically important
because it can show atherosclerotic involvement in
patients with normal findings on coronaryarteriograms
and helps define the morphological characteristics of
stenotic lesions before balloon angioplasty and
selection of atherectomy devices. Tuzcu et al. J Am
Coll Cardiol. 27: 832-838, 1996. hi another aspect,
vascular calcification can be measured by magnetic
resonance imaging (MRI). However, the ability of MRI
to detect coronary calcification is somewhat limited.
Because microcalcifications do not substantially alter
the signal intensity of voxels that contain a large
amount of soft tissue, the net contrast in such
calcium collections is low. Therefore, MRI detection
of small quantities of calcification is difficult, and
there are no reports or expected roles for MRI in
detection of coronary artery calcification. Wexler et
al., supra. In another aspect, vascular calcification
can be measured by transthoracic (surface)
echocardiography, which is particularly sensitive to
detection of mitral and aortic valvular calcification;
however, visualization of the coronary arteries has
been documented only on rare occasions because of the
limited available external acoustic windows.
Transesophageal echocardiography is a widely available
methodology that often can visualize the proximal
coronary arteries. Koh et al. bit J Cardiol. 43:
202-206, 1994. Fernandes et al. Circulation 88:
2532-2540, 1993. In another aspect, vascular
calcification can be assessed ex vivo by Van Kossa
method. This method relies upon the principle that
silver ions can be 



displaced from solution by carbonate or phosphate ions
due to then respective positions in the
electrochemical series. The argentaffin reaction is
photochemical in nature and the activation energy is
supplied from strong visible or ultra-violet light.
Since the demonstrable forms of tissue carbonate or
phosphate ions are invariably associated with calcium
ions the method may be considered as demonstrating
sites of tissue calcium deposition. Other methods of
direct measuring calcification may include, but not
limited to, immunofluorescent staining and
densitometry. In another aspect, methods of assessing
vascular calcification include methods of measuring
determinants and/or risk factors of vascular
calcification. Such factors include, butare not
limited to, serum levels of phosphorus, calcium, and
calcium x phosphorus product, parathyroid hormone
(PTH), low-density lipoprotein cholesterol (LDL),
high-density lipoprotein cholesterol (HDL),
tryglycerides, and creatinine. Methods of measuring
these factors are well known in the art. Other methods
of assessing vascular calcification include assessing
factors of bone fopnation. Such factors include bone
fopnation markers such as bone-specific alkaline
phosphatase (BSAP), osteocalcin (OC), carboxyterminal
propeptide of type I collagen (PICP), and
aminoterminal propeptide of type I collagen (PINP);
serum bone resorption markers such as cross-linked
C-telopeptide of type I collagen (ICTP),
tartrateresistant acid phosphatase, TRACP and TRAP5B,
N-telopeptide of collagen cross links (NTx), and
C-telopeptide of collagen cross-links (CTx); and urine
bone resorption markers, such as hydroxyproline, free
and total pyridinolines (Pyd), free and total
deoxypyridinolines (Dpd), N-telopeptide of collagen
cross-links (NTx), and C-telopeptide of collagen
cross-links (CTx). V. Methods of treatment In one
aspect, the invention provides a method of inhibiting,
decreasing or preventing vascular calcification in an
individual. The method comprises administering to the
individual a therapeutically effective amount of the
calcimimetic compound of the invention. In one aspect,
administration of the compound of the invention
retards or reverses the formation, growth or
deposition of extracellular matrix hydroxyapatite
crystal deposits. In another aspect of the invention,
administration of the compound of the invention
prevents the formation, growth or deposition of
extracellular matrix hydroxyapatite crystal deposits.
Methods of the invention may be used to prevent or
treat atherosclerotic calcification and medial
calcification and other conditions characterized by
vascular calcifi cation hi one aspect, vascular
calcification may be associated with chronic renal
insufficiency or end-stage renal disease. In another
aspect, vascular calcification may be associated with
pre- or post-dialysis or uremia. In a further aspect,
vascular calcification may be associated with diabetes
mellitus I or p. hiyet another aspect, vascular
calcification may be associated with a cardiovascular
disorder. In one aspect, administration of an
effective amount of calcimimetics can reduce serum PTH
without causing aortic calcification. In another
aspect, administration of calcimimetics can reduce
serum creatinine level or can prevent increase of
serum creatinine level. In another aspect,
administration of calcimimetics can attenuates
parathyroid (PT) hyperplasia. Calcimimetics may be
administered alone or in combination with other drugs
for treating vascular calcification, such as vitamin D
sterols and/or RENAGEL(r). Vitamin D sterols can
include calcitriol, alfacalcidol, doxercalciferol,
maxacalcitol or paricalcitol. In one aspect,
calcimimetic compounds can be administered before or
after administration of vitamin D sterols. In another
aspect, calcimimetics can be co-administered with
vitamin D sterols. The methods of the invention can be
practiced to attenuate the mineralizing effect of
calcitriol on vascular tissue. In one aspect, the
methods of the invention can be used to reverse the
effect of calcitriol of increasing the serum levels of
calcium, phosphorus and Ca x P product thereby
preventing or inhibiting vascular calcification. In
another aspect, the methods of the invention can be
used to stabilize or decrease serum creatinine levels.
In one aspect, in addition to creatinine level
increase due to a disease, a further increase in
creatinine level can be due to treatment with vitamin
D sterols such as calcitriol. In addition,
calcimimetics may be administered in conjunction with
surgical and non-surgical treatments. In one aspect,
the methods of the invention can be practiced in
injunction with dialysis. The following examples are
offered to more fully illustrate the invention, but
are not to be construed as limiting the scope thereof.
Example 1 This example demonstrates that the
calcimimetic N-(3-[2-chlorophenyl]-
propyl)-R-a-methyl-3-methoxybenzylamine HCl (Compound
A) reduced serumPTH in uremic rats with secondary
hyperparathyroidism (HPT) without causing aortic
calcification and attenuated the mineralizing effect
of calcitriol on vascular tissue. Animals Male Wistar
rats weighing 250 g were purchased from the Animal
Breeding Facility of the University of Cordoba
(Spain). Rats were housed with a 12hr/12hr light/dark
cycle and given ad libitum access to normal diet
(calcium = 0.9%, phosphorus = 0.6%). The experimental
protocols were reviewed and approved by the Ethics
Committee for Animal Research of the Universidad de
Cordoba (Spain), and all animals received humane care
in compliance with the Principles of Laboratory Animal
Care, formulated by the National Society for Medical
Research and the Guide for the Care and Use of
Laboratory Animals prepared by the National Academy of
Science. 5/6 Nephrectomy The rodent model of CKD used
in these studies was induced by 5/6 nephrectomy (5/6
Nx), a two-step procedure that reduces the original
functional renal mass by five-sixths (5/6). hi the
first step, animals were anesthetized using xylazine
(5 mg/kg, ip) and ketamine (80 mg/kg, ip), a 5-8 mm
incision was made 



on the left medio-lateral surface of the abdomen, and
the left kidney was exposed. The left renal artery was
visualized and 2 of the 3 branches tightly ligated,
after which the kidney was inspected for infarct and
returned to an anatomically neutral position within
the peritoneal cavity. The abdominal wall and skin
incisions were closed with suture, and the rat placed
back into its home cage. After 1 week of recovery, the
animal was reanesthetised and a 5-8 mm incision was
made on the right medio-lateral surface of the
abdomen. The right kidney was exposed and
unencapsulated, the renal pedicle clamped and ligated,
and the kidney was removed. The ligated pedicle was
returned to a neutral anatomical position and the
abdomen and skin incisions closed with suture
materials. The animal was allowed to recover in its
home cage. Sham-operated animals underwent the same
procedures without renal manipulation.The experimental
schedule is shown in Figure 1. After the second
surgery, the diet was changed to one with decreased
calcium (0.6%) and increased phosphorus (0.9%)
content. The rats were randomized (based on the normal
distribution of baseline body weights) into 6
experimental groups: sham-operated (n = 13) (used as a
control), 5/6 Nx + vehicle (saline) (n = 10), 5/6 Nx +
calcitriol 80 ng/kg (Calcijex, Abbot) ip every other
day (n = 10), 5/6 Nx + Compound A 1.5 mg/kg per day sc
(n = 10) (Amgen, Thousand Oaks, CA USA), 5/6 Nx +
Compound A 3 mg/kg per day sc (n = 10), or 5/6 Nx +
combination calcitriol 80 ng/kg and Compound A 1.5
mg/kg (n = 10) dosed as above. Treatments were
maintained for 14 days. The rats were sacrificed by
aortic puncture and exsanguination under general
anesthesia (ip sodium thiopenthal) 24 hours after the
last dose of drug. Blood Chemistries Blood for
chemistry analyses was collected from the abdominal
aorta at the end of the treatment period. Blood for
measurements of ionized calcium levels was collected
in heparinized syringes and immediately analyzed using
a Ciba- Corning 634 ISE Ca++/pH Analyzer (Ciba-Corning
Essex, England). Afterwards, plasma was separated by
centrifugation and stored at -70 0C until assayed. PTH
levels were quantified according to the vendor's
instructions using a rat PTH(I-34) immunoradiometric
assay kit (Immunotopics, San Clemente, CA). Serum
creatinine, phosphorous, and total calcium were
measured by spectrophotometry (Sigma Diagnostics, St.
Louis, MO, USA). Ex vivo assessment of vascular
calcification Following sacrifice, the abdominal
aortas were dissected and divided in two parts. One
part was fixated in 10% buffered formalin and
subsequently sectioned and stained for mineralization
by the von Kossa method. The other was dimineralized
in 10% formic acid, and the arterial tissue calcium
and phosphorous content measured in the supernatant
according to the method described by Price et al
Arterioscler Thromb VaseBiol 20:317-27, 2000.
StatisticsValues were expressed as the mean  standard
error (SE). The difference between means for two
different groups was determined by t test; the
difference between means for three or more groups was
assessed by ANOVA. P <0.05 was considered significant.
Creatinine Mean serum creatinine concentration in sham
rats was 0.53  0.02 mg/dl. As expected, all 5/6 Nx
rats had significantly (P < 0.05) higher creatinine
levels (0.83  0.04 to 0.89  0.03 mg/dl) before any
drug treatment with no significant intergroup
differences. Treatment with calcitriol resulted in a
further significant (P < 0.05) increase in serum
creatinine levels ( 1.05  0.07 mg/dl) in relation to
the other 5/6 Nx groups. The combination of calcitriol
and Compound A did not significantly elevate
creatinine levels (0.93  0.05 mg/dl) when compared to
Compound A or vehicle-treated 5/6 Nx animals. The
inclusion of Compound A with calcitriol decreased
calcitriol mediated increase in serum creatinine
levels. Serum biochemicalparameters Serum levels of
ionized calcium, phosphorus and PTH are depicted in
Figures 2-4. Serum ionized calcium levels were similar
in 5/6 Nx and sham groups (1.21  0.01 mmol/1 vs 1.23
0.01 mmol/1). Serum ionized calcium levels in rats
treated with Compound A at 1.5 (1.20 + 0.02 mmol/1) or
3 mg/kg (1.22  0.02 mmol/1) were not different from
the 5/6 Nx vehicle-treated group (1.21  0.01 mmol/1).
However, treatment with calcitriol alone or in
combination with Compound A resulted in significantly
(P < 0.05) higher serum ionized calcium levels (1.28
0.02 mmol/1, and 1.26  0.01 mmol/1, respectively) when
compared to the 5/6 Nx vehicle-treated or Compound A
alone-treated groups (Figure 2). Serum phosphorus
levels (Figure 3) were not different between the sham
(6.9 + 0.7 mg/dl), and the 5/6 Nx animals treated with
vehicle (6.5  0.4 mg/dl) or Compound A at 1.5 (6.6
0.3 mg/dl) or 3 mg/kg (6.9  0.4 mg/dl). Animals that
received calcitriol alone exhibited significantly (P <
0.05) elevated serum phosphorous levels (10.2  0.9
mg/dl) when compared to vehicle-treated 5/6 Nx
animals. The combination of Compound A and calcitriol
did tend towarddecreased serum phosphorus levels (8.7
0,7 mg/dl), but was still significantly (P <0.05)
higher than vehicle-treated 5/6 Nx animals. Serum PTH
concentration was significantly (P < 0.05) increased
in 5/6 Nx rats ( 118.7  27.7 pg/ml), when compared to
sham-operated animals (39.3  7.9 pg/ml). AUthe
treatments employed reduced serum PTH concentrations
to levels that were not significantly different from
the sham rats. However, the combination of calcitriol
and Compound A resulted in a significantly more (P <
0.05) effective PTH suppression (13.8  2.6 pg/ml) than
Compound A 1.5 mg/kg (73.5  12.8 pg/ml) alone (Figure
4). Aortic mineral content In line with the increased
serum mineral levels observed with calcitriol
administration, treatment of 5/6 Nx rats with
calcitriol significantly (P = 0.009) increased aortic
calcium content (4.2  1.1 mg/g tissue) compared to
vehicletreated 5/6 Nx animals (2.3  0.2 mg/g tissue)
(Figure 5). Treatment with Compound A, however,
resulted in similar aortic calcium content to
vehicletreated 



5/6 Nx (P = 0.882) or sham-operated animals (P =
0.777) (Figure 5). Surprisingly, given the
nonsignificant effect of combination calcitriol and
Compound A on serum calcium levels, the
calcitriol-induced increase in aortic calcium was
significantly (P = 0.002) attenuated by concurrent
treatment with Compound A 1.5 mg/kg (Figure 5).
Additional analyses demonstrated that the phosphorus
content of sham animals was not different from that in
vehicle-treated 5/6 Nx animals (Figure 6). Treatment
of 5/6 Nx animals with calcitriol significantly (P =
0.01) raised phosphorus (2.1  1 mg/g tissue) content
in the aortic tissue, whereas Compound A (1.5 or 3
mg/kg) did not (Figure 6). The calcitriol-induced
increase in aortic phosphorus was significantly (P =
0.013) attenuated by concurrent treatment with
Compound A 1.5 mg/kg (Figure 6). In situ aortic
mineralization was examined by means of the von Kossa
staining method (Figure 7). Mineral deposits in the
aorta were not observed in the either the sham,
vehicle or Compound A -treated 5/6 Nx groups.
However,marked von Kossa staining was detected in the
media of 5/6 Nx rats treated with calcitriol alone
(Figure 7A). Interestingly, the addition of Compound A
1.5 mg/kg to the calcitriol-treatment regimen
prevented the development of aortic calcification
(Figure 7B). Vascular calcification regression Animals
were 5/6 Nx as previously described and placed on a
high phosphorus diet (0.6% Ca; 1.2% P) for 14 days.
Animals were divided into four groups (A,B,C and D n=
4-5 animals per group), one group (A) received vehicle
(saline 0.2ml i.p.) while the remaining three groups
(B,C and D) received calcitriol (80 ng/kg every other
day i.p.) for the course of the study (28 days). On
day 14 two groups (C and D) were converted to normal
diet (Ca 0.9%; P 0.6%) and group C was administered
Compound A at 3mg/kg daily p.o.), while group D
received vehicle (0.5 ml of 10% captisol in water
p.o.) daily. The remaining groups (A and B) were kept
on the high phosphorus diet and administered either
calcitriol or vehicle for the course of the study (28
days). On day 28 all animals were sacrificed (CO2) and
the aortas removed for determining aortic P and Ca
content (mg/g of tissue) as previously described
Animals that were on the high phosphorus diet and
received calcitriol over the entire 28 days (Group B),
showed significant (p < 0.05) increases in aortic
calcium and phosphorus content when compared to rats
on high phosphorus diet receiving vehicle (Group A)
(see Figure 8). This indicates that calcitriol
mediates increases in aortic calcium and phosphorus
content (vascular calcification). Changing the diet
from a high phosphorus (group B) to a normal
phosphorus diet caused a slight non-significant
decrease in aortic calcium and phosphorus content
(Group D). This would suggest that a diet low in
phosphorus could prevent progression and/or reverse
the vascular calcification process (CRI and ESRD
patients are told to eat a low phosphorus diet).
Animals changed from the high phosphorus diet to a
normal phosphorus diet and received Compound A 3mg/kg
while still receiving calcitriol (group C) at the end
of the study demonstrated a significant (p < 0.05)
reduction in aortic phosphorus content and lower,
aortic calcium content when compared to group D. This
suggests thatestablished vascular calcification can be
reversed by a calcimimetic agent like Compound A.
Example 2 This example demonstrates that the
calcimimetic N-((6-(methyloxy)-4'-
(trifluoromethyl)-1,1'-biphenyl-3-yl)methyl)-1-phenyle
thanamine (Compound B) attenuates parathyroid (PT)
hyperplasia, decreases serum PTH and reduces aortic
vascular calcification in an animal model of CKD. Male
Sprague-Dawley rats (Charles River Laboratories)
weighing 300-350 grams were used in these studies. All
animals received standard lab chow (Harlan Teklad,
Madison, WI) prior to the start of the studies. The
standard lab chow was changed to a standard rodent lab
chow that contained 0.75% adenine. Animals received
food and water ad libitum. The animal protocol was
approved by the Institutional Animal Care and Use
Committee of Amgen Inc. (Thousand Oaks, CA). Animals
were fed the adenine containing chow for 2 1 days, and
prior to the start of the adenine diet animals were
pre-bleed for baseline measurements of ionized
calcium, PTH, BUN and creatinine and phosphorus levels
(Figure 9). Blood collectionfor PTH and serum
chemistryprofile Prior to placing animals on an
adenine diet or administration of Compound B or
vehicle baseline determininations of serum P, Ca, BUN,
PTH and creatinine were performed. Blood was removed
from the orbital sinus under while the rats were under
anesthetisa (2% isoflurane in O2) . After the time 0
bleed, animals were placed on the adenine containing
chow and were administered Compound B at 3mg/kg p.o.
or vehicle (12% captisol in water) daily for 2 1 days.
At the end of the study (day 21) animals were
sacrificed and the aorta and parathyroid glands were
removed for histopathological analysis. Blood was
removed for blood chemistries and PTH determinations.
For measurement of blood ionized calcium levels, blood
was collected from the abdominal aorta under
anesthesthia (2% isofluorane in O2), prior to
sacrifice, with heparinized capillary tubes and
analyzed using a Ciba-Corning 634 ISE Ca+VpH Analyzer
(Ciba-Corning Diagnostics Corp,Medfield, MA).
Separately, blood was collected for PTH, blood urea
nitrogen (BUN), creatinine, and serum phosphorus
levels into SST (clot activator) brand blood tubes
(BD, Franklin Lakes, NJ) and allowed to clot. Serum
was removed and stored at -70C until assayed. PTH
levels were quantified according to the vendor's
instructions using a rat PTH (I-34) immunoradiometric
assay kit (Lnmutopics, San Clemente, CA). BUN,
creatinine, and phosphorus levels were determined
using a blood chemistry analyzer (Olympus AU 400,
Melville, NY). PCNA Immunohistochemistty: Hyperplasia
was determined using parathyroid weight and
proliferating cell nuclear antigen (PCNA)
immunochemistry. The laryngo-tracheal complex was
removed at sacrifice and stored 2-3 days in
Zn-buffered formalin, then 



transferred to 70% alcohol and trimmed. At trimming,
the parathyroids were dissected away from the thyroid
and blotted dry on a lint-free Kim wipe (Kimberly
Clark Corp., Roswell, GA) prior to being individually
weighed on a Sartorius BP21 ID balance (Goettingen,
Germany). Parathyroids were then processed for
paraffin embedment. After embedding, 5 mm sections
were cut and placed onto charged slides (VWR
Scientific, West Chester PA). Immunostaining was
performed on the sections according to the vendor's
instructions using a PCNA staining kit (Zymed
Laboratories, Inc., S. San Francisco, CA). Parathyroid
area was determined through the use of an
area-measurement graticle containing a series of 0.01
mm2 grids (area initially determined using a
calibrated graticle) overlaying the central region of
a parathyroid section. Sections were taken from
approximately the same level of individual
parathyroids. Tissue samples were visualized at 10Ox
on a Leitz Laborlux microscope, and the number of
grids overlaying the parathyroid tissue was counted.
The total area of the parathyroid was thus determined
by multiplying the number of grids by 0.01 mm , after
which the number of PCNA positive cells in the gridded
sectional area were counted and expressed as the
number of PCNA positive cells/mm 2. Slides were coded
and an observer who was unaware of treatment group
assignment performed quantification of parathyroid
proliferation.Methodsfor aortic vascular calcification
At the end of the study animals were sacrificed (CO2),
aortas removed and blood collected for P, Ca, BUN and
creatinine determinations as previously described.
Aortas were collected and fixed in 10% Neutral
Buffered Formalin for 3-7 days, then transferred to
70% Ethanol. Bone Mineral Density (BMD; g/cm2)
analysis was performed on a Lunar PDQmus 2
densitometer (Lunar PlXImus; Madison, WI) with the
following parameter: run time 4 min. The results were
analyzed using Lunar piximus software version 2.0.
Administration of Compound B for 3 weeks significantly
(p < 0.01) reduced the number of PCNA-positive cells
compared with vehicle-treated animals (Figure 11).
Similarly, parathyroid weights were also significantly
decreased in Compound B - treated animals when
compared to vehicle treated animals (Figure 12).
Figure 13 demonstrates that administration of Compound
B significantly reduced serum PTH levels (p < 0.0001;
ANOVA/Fisher's protected least squares differences
post-hoc) when compared to vehicle treated animals.
Figure 14 demonstrates that administration of Compound
B animals fed the adenine diet had a 75% reduction
aortic bone mineral density, compared to vehicle
treated animals on the same diet. Figure 15
illustrates the effect of Compound B on blood urea
nitrogen (BUN) and creatinine in the adenine-induced
CKD model with vascular calcification. Briefly, levels
of both BUN and creatinine significantly (p < 0.05)
increased after 3 weeks adenine treatment (post)
compared to pretreatment vehicle (n=4); Compound B
(n=7) Figure 10. There was no significant treatment
effect of Compound B (n=7) on BUN (p>0.05) when
compared to vehicle treated controls (n=4). However,
Compound B (n= 7) mediated a decrease in creatinine
levels (p < 0.05) compared to vehicle (n = 4) treated
animals. Figure 16 demonstrates the effect of Compound
B on ionized Ca in the adenine-induced CKD with
vascular calcification. Serum ionized calcium (iCa)
significantly decreased after 3 weeks adenine
treatment (post) compared to pretreatment (pre)
p<0.05; ANOVA; vehicle (n=4 pre; n=3 post); Compound
B(n=8 pre; n=6 post). Compound B (n = 6) treatment
significantly reduced serum iCa compared to vehicle
treatment (p=0.004; n = 3). Figure 17 demonstrates the
effect of Compound B on serum phosphorus in the
adenine-induced CKD with vascular calcification. Serum
Phosphorous (P) significantly increased after 3 weeks
adenine treatment (post) compared to pretreatment
(pre) p>0.05; ANOVA; vehicle (n=4); Compound B (n=7).
There was no significant (p > 0.05) treatment effect
of Compound B on serum P levels when compared to
vehicle treated animals. Figure 18 demonstrates the
effect of Compound B on serum Ca in the
adenine-induced CKD with vascular calcification. Serum
calcium (Ca) significantly decreased after 3 weeks
adenine treatment (post) compared to pretreatment
(pre) p<0.05; ANOVA; vehicle (n=4); Compound B (n=7).
Compound B treatment significantly reduced total serum
calcium compared to vehicle treatment (p=0.0001)
ANOVA; vehicle (n=4); Compound B (n=7). Example 3 This
example demonstrates that the calcimimetic
N-((6-(methyloxy)-4'- (trifluoromethyl)-
1,1'-biphenyl-3-yl)methyl)-1-phenylethanamine
(Compound B) significantly reduces
paricalcitol-mediated increases in Ca and P content of
aortic tissue from uremic animals. Animals Wistar rats
(200-25Og), fed a 0.6% Ca and 1.2% P diet, were 5/6
nephrectomized (5/6 Nx) or sham-operated (sham). Rats
received the following treatments starting one day
postsurgery: Sham + vehicle, 5/6 Nx + vehicle, 5/6 Nx
+ paricalcitol 240 ng/kg every 48 hr
interperitoneally, 5/6 Nx + paricalcitrol + Compound B
(1.5 mg/kg every 48 hr subcutaneously) or 5/6 Nx +
Compound B (1.5 mg/kg every 48 hr subcutaneously).
After 14 days, rats were anesthetized and sacrificed.
The thoracic aorta was removed and processed for
measurement of Ca and P content. Blood was collected
at sacrifice to measure serum PTH, ionized Ca, P and
creatinine. Results are summarized in Table 1 below.
Table 15/6Nx + vehicle The procedure of 5/6 Nx
mediated an increase in serum creatinine (p < 0.05)
that is consistent with chronic renal insufficiency.
The significant decrease in serum ionized Ca (p <
0.05), and significant increases in serum P and PTH (p
< 0.05) observed in the 5/6 Nx vehicle animals versus
sham vehicle animals are all hallmarks of secondary
hyperparathyroidism. 5/6Nx +Paricalcitol 



Administration of paricalcitol to 5/6 Nx rats
significantly (p < 0.05) decreased serum PTH levels
compared to 5/6 Nx + vehicle. There were no changes in
blood ionized calcium, creatinine or serum P levels
compared to 5/6 Nx + vehicle. Paricalcitol
significantly increased aortic Ca and P content (p <
0.05) compared to vehicle treated 5/6 Nx animals
(Table 1). 5/6Nx + CompoundB Administration of
Compound B to 5/6 Nx rats significantly (p < 0.05)
decreased serum PTH levels compared to vehicle treated
5/6 Nx animals. There were no changes in blood ionized
calcium, creatinine or serum P levels compared to 5/6
Nx + vehicle. Likewise, administration of Compound B
did not significantly change aortic Ca or P content
when compared to either vehicle treated sham or 5/6 Nx
animals (Table 1). 5/6Nx +Paricalcitol +
CompoundBAdministration of Compound B to paricalcitol
treated 5/6 Nx rats significantly (p < 0.05) reduced
aortic Ca and P content compared to 5/6 Nx rats
treated with paricalcitol. The decrease in aortic Ca
and P content by Compound B administration was not
significantly different from sham controls treated
with vehicle (normal levels). The combination of
paricalcitol and Compound B further reduced serum PTH
levels significantly (p < 0.05) when compared to
paracalcitrol or Compound B-treated 5/6 Nx rats alone.
Animals treated with the combination of Compound B and
paricalcitol showed no changes in blood ionized
calcium, creatinine or serum P levels compared to 5/6
Nx + vehicle (Table 1). Example 4 This example
demonstrates that the calcimimetic
N-((6-(methyloxy)-4'- (trifluoromethyl)-
1,1'-biphenyl-3-yl)methyl)-1-phenylethanamine
(Compound B) significantly reduces paricalcitol and
calcitriol mediated mineralization of soft tissue.
Animals Wistar rats (200-25Og), fed a 0.6% Ca and 1.2%
P diet, were 5/6 nephrectomized (5/6 Nx). Rats
received the following 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 interperitoneally, 5/6 Nx + paricalcitrol or
calcitriol + Compound B ( 1.5 mg/kg every 48 hr
subcutaneously) or 5/6 Nx + Compound B (1.5 mg/kg
every 48 hr subcutaneously). After 14 days, rats were
anesthetized and sacrificed and tissues were removed
and processed for histological examination (Von Kossa
staining to measure mineralization and H&E staining).
Figure 19 (top panel: A, B C) illustrates that
administration of calcitriol to 5/6 Nx rats increased
mineralization in heart (A), kidney (B), and lung (C),
the only tissues examined, as evident by the dark
tissue staining. Figure 19 (bottom panel: D, E, F)
demonstrates that administration of Compound B to
calcitriol-treated 5/6 Nx rats reduced heart (D),
kidney (E), and lung (F) mineralization as shown by
the reduced dark staining of tissues.Figure 20 (top
panel: A) illustrates that administration of
paricalcitol to 5/6 Nx rats increased mineralization
in kidney (A), as evident by the dark tissue staining.
Figure 20 (bottom panel: B) demonstrates that
administration of Compound B to paricalcitol-treated
5/6 Nx rats reduced kidney (B) mineralization as
evidenced by the reduced dark staining of tissues. All
publications, patents and patent applications cited in
this specification are herein incorporated by
reference as if each individual publication or patent
application were specifically and individually
indicated to be incorporated by reference. Although
the foregoing invention has been described in some
detail by way of illustration and example for purposes
of clarity of understanding, it will be readily
apparent to those of ordinary skill in the art in
light of the teachings of this invention that certain
changes and modifications may be made thereto without
departing from the spirit or scope of the appended
claims.WHAT IS CLAIMED IS: 1. A method of treating
vascular calcification in a subject comprising
administering a therapeutically effective amount of a
calcimimetic compound to the subject. 2. The method of
claim 1, wherein the vascular calcification is
atherosclerotic calcification. 3. The method of claim
1, wherein the vascular calcification is medial
calcification. 4. The method of any of claims 1-3,
wherein the subject is suffering from chronic renal
insufficiency. 5. The method of any of claims 1-3,
wherein the subject is suffering from end-stage renal
disease. 6. The method of any of claims 1-3, wherein
the subject is pre-dialysis. 7. The method of any of
claims 1-3, wherein the subject is suffering from
uremia. 8. The method of any of claims 1-3, wherein
the subject is suffering from diabetes mellitus I or
p. 9. The method of any of claims 1-3, wherein the
subject is suffering from a cardiovascular disorder.
10. The method of any of claims 1-9, wherein the
subject is human.11. The method of any of claims 1-10,
wherein the calcimimetic compound is a compound of the
formula I I wherein: Xi and X2, which may be identical
or different, are each a radical chosen from CH3,
CH3O, CH3CH2O, Br, Cl, F, CF3, CHF2, CH2F, CF3O, CH3S,
OH, CH2OH, CONH2, CN, NO2, CH3CH2, propyl, isopropyl,
butyl, isobutyl, t-butyl, acetoxy, and acetyl
radicals, or two of Xi may together form an entity
chosen from fused cycloaliphatic rings, fused aromatic
rings, and a methylene dioxy radical, or two ofX 2 may
together form an entity chosen from fused
cycloaliphatic rings, fused aromatic rings, and a
methylene dioxy radical; provided that X2 is not a
3-tbutyl radical; 



n ranges from Oto 5; m ranges from 1 to 5; and the
alkyl radical is chosen from C1-C3 alkyl radicals,
which are optionally substituted with at least one
group chosen from saturated and unsaturated, linear,
branched, and cyclic C1-C9 alkyl groups,
dihydroindolyl and thiodihydroindolyl groups, and 2-,
3-, and 4-piperidinyl groups; or a pharmaceutically
acceptable salt thereof. 12. The method of any of
claims 1-10, wherein the calcimimetic compound is
N-(3-[2-chlorophenyl]-propyl)-R-ot-methyl-3-methoxyben
zylamine or a pharmaceutically acceptable salt
thereof.13. The method of any of claims 1-10, wherein
the calcimimetic compound is a compound of the formula
II II wherein: R1 is aryl, substituted aryl,
heterocyclyl, substituted heterocyclyl, cycloalkyl, or
substituted cycloalkyl; R2 is allcyl or haloalkyl; R3
is H, alkyl, or haloalkyl; R4 is H, alkyl, or
haloalkyl; each R5 present is independently selected
from the group consisting of alkyl, substituted alkyl,
alkoxy, substituted alkoxy, halogen, -C(=O)OH, -CN,
-NRdS(=O)mRd, -NRdC(=O)NR dRd, -NRdS(=O)mNRdRd, or
-NRdC(=O)R d; R6 is aryl, substituted aryl,
heterocyclyl, substituted heterocyclyl, cycloalkyl, or
substituted cycloalkyl; each Ra is, independently, H,
alkyl or haloalkyl; each Rb is, independently, aryl,
aralkyl, heterocyclyl, or heterocyclylalkyl, each of
which may be unsubstituted or substituted by up to 3
substituents selected from the group consisting of
alkyl, halogen, haloalkyl, alkoxy, cyano, and nitro;
each Rc is, independently, alkyl, haloalkyl, phenyl or
benzyl, each of which may be substituted or
unsubstituted; each Rd is, independently, H, alkyl,
aryl, aralkyl, heterocyclyl, or heterocyclylalkyl
wherein the allcyl , aryl, aralkyl, heterocyclyl, and
heterocyclylalkyl are substituted by 0, 1, 2, 3 or 4
substituents selected from alkyl,halogen, haloalkyl,
alkoxy, cyano, nitro, Rb, -C(=O)R, -ORb, -NRaRa,
-NRaRb, -C(=O)ORC, -C(=O)NRaRa, -OC(O)R 0, -NRaC(=0)R
c, -NRaS(=O)nRc and -S(=O)nNRaRa; m is 1 or 2; n is 0,
1 or 2; and p is O, 1, 2, 3, or 4; provided that if R2
is methyl, p is O, and R6 is unsubstituted phenyl,
then R1 is not 2,4-dihalophenyl, 2,4-dimethylphenyl,
2,4-diethylphenyl, 2,4,6- trihalophenyl, or
2,3,4-trihalophenyl; or a pharmaceutically acceptable
salt thereof. 14. The method of any of claims
1-105wherein the calcimimetic compound is
N-((6-(methyloxy)-4'-(trifluoromethyl)-l,l'-biphenyl-3
-yl)methyl)-lphenylethanamine, or a pharmaceutically
acceptable salt thereof. 15. The method of any of
claims 1-10, wherein the calcimimetic compound is
cinacalcet HCl. 16. The method of claim 1, wherein a
vitamin D sterol had been previously administered to
the subject. 17. The method of claim 16, wherein the
vitamin D sterol is calcitriol, alfacalcidol,
doxercalciferol, maxacalcitol or paricalcitol. 18. The
method of claim 16, wherein the vitamin D sterol is
calcitriol. 19. The method of claim 16, wherein the
vitamin D sterol is paricalcitol. 20. The method of
any of claims 1-10, wherein the calcimimetic compound
is administered prior to or following administration
of a vitamin D sterol.21. The method of any of claims
1-10, wherein the calcimimetic compound is
administered in combination with a vitamin D sterol.
22. The method of any of claims 1-10, wherein the
calcimimetic compound is administered in combination
with RENAGEL(r). 23. A method of decreasing serum
creatinine levels in a subject, comprising
administering a therapeutically effective amount of a
calcimimetic compound to the subject. 24. The method
of claim 23, wherein the subject is suffering from
increased serum creatinine levels induced by the
administration of a vitamin D sterol to the subject. 


