
WO 2006/119146PCT/US2006/016526 MITOTIC ICINESIN INHIBITORS AND
METHODS OF USE THEREOF CROSS-REFERENCE TO RELATED APPLICATIONS
[0001]This application claims priority to U.S. Provisional
Application Serial No. 60/676,890, filed May 2, 2005, which is
incorporated herein by reference in its entirety. BACKGROUND OF THE
INVENTION [0002]Field of the Invention  [0003]This invention relates
to novel inhibitors of mitotic lcinesins, in particular the mitotic
kinesin KSP, and pharmaceutical compositions containing the
inhibitors. The compounds of this invention are useful for the
treatment of cellular proliferative diseases, for example cancer,
hyperplasias, restenosis, cardiac hypertrophy, immune disorders,
fungal infections and inflammation. This invention also provides
methods for preparing these inhibitors. [0004]Description of the
state of the art [0005]Among the therapeutic agents used to treat
cancer are the taxanes and vinca alkaloids, which act on
microtubules. Microtubules are the primary structural elements of the
mitotic spindle, which is responsible for distribution of replicate
copies of the genome to each of the two daughter cells that result
from cell division. It is presumed that disruption of the mitotic
spindle by these drugs results in inhibition of cancer cell division
and induction of cancer cell death. However, microtubules form other
types of cellular structures, including tracks for intracellular
transport in nerve processes. Because drugs such as taxanes and vines
alkaloids do not specifically target mitotic spindles, they have side
effects that limit their usefulness. [0006]Improvements in the
specificity of agents used to treat cancer is of considerable
interest, in part because of the improved therapeutic benefits which
would be realized if the side effects associated with administration
of these agents could be reduced. Traditionally, dramatic
improvements in the treatment of cancer have been associated with
identification of therapeutic agents acting through novel mechanisms.
Examples include not only the taxanes, but also the camptothecin
class of topoisomerase I inhibitors. From both of these perspectives,
mitotic kinesins are attractive targets for new anti-cancer agents.
[0007]Mitotic kinesins are enzymes essential for assembly and
function of the mitotic spindle, but are not generally part of other
microtubule structures such as nerve processes. Mitotic lcinesins
play essential roles during all phases of mitosis. These enzymes are
"molecular motors" that transform energy released by hydrolysis of
ATP into mechanical  WO 2006/119146PCT/US2006/016526 force which
drives the directional movement of cellular cargoes along
microtubules. The catalytic domain sufficient for this task is a
compact structure of approximately 340 amino acids. During mitosis,
kinesins organize microtubules into the bipolar structure that is the
mitotic spindle. Kinesins mediate movement of chromosomes along
spindle microtubules, as well as structural changes in the mitotic
spindle associated with specific phases of mitosis. Experimental
perturbation of mitotic kinesin function causes malformation or
dysfunction of the mitotic spindle, frequently resulting in cell
cycle arrest and cell death. [0008]Among the identified mitotic
lcinesins is kinesin spindle protein (KSP). KSP belongs to an
evolutionarily conserved lcinesin subfamily of plus end-directed
microtubule motors that assemble into bipolar homotetramers
consisting of antiparallel homodimers. During mitosis, KSP associates
with microtubules of the mitotic spindle. Microinjection of



particular the mitotic kinesin KS?. The compounds of this invention
have utility as therapeutic agents for diseases that can be treated
by the inhibition of the assembly and function of microtubule
structures, including the mitotic spindle.  WO
2006/119146PCT/1JS2006/016526 [0013]In general, the invention relates
to kinesin inhibitors of the general Formula I: [0014]and
metabolites, solvates, tautomers, and pharmaceutically acceptable
salts and prodrugs thereof, wherein W, Arl, Ar2, RI and R4 are as
defined below. [0015]In a further aspect the present invention
provides methods of modulating mitotic spindle formation, which
comprises administering to a warm-blooded animal an effective amount
of a compound of Formula I, or a solvate, pharmaceutically acceptable
salt or pharmaceutically acceptable prodrug thereof. [0016]In a
further aspect the present invention provides a method of treating
abnormal cell growth conditions in a human or animal, which comprises
administering to a warm-blooded animal an effective amount of a
compound of Formula I, or a solvate, pharmaceutically acceptable salt
or pharmaceutically acceptable prodrug thereof. [0017]In a further
aspect the present invention provides a method of inhibiting abnormal
cell growth, which comprises administering to said abnormal cells an
effective amount of a compound of Formula I, or a solvate,
pharmaceutically acceptable salt or pharmaceutically acceptable
prodrug thereof. [0018]In a further aspect the present invention
provides a method of providing a mitotic kinesin inhibitory effect in
a human or animal, comprising administering to said human or animal
an effective amount of a compound of Formula I, or a solvate,
pharmaceutically acceptable salt or pharmaceutically acceptable
prodrug thereof. [0019]In a further aspect the present invention
provides methods of treating or preventing a microtubule-mediated
condition in a human or animal, comprising administering to a human
or animal in need thereof a compound of Formula I or a solvate,
pharmaceutically acceptable salt or pharmaceutically acceptable
prodrug thereof, in an amount effective to treat or prevent said
microtubule-mediated condition. Microtubule-mediated conditions that
can be treated or prevented according to the methods of this
invention include, but are not limited to, cellular proliferative
diseases, for example cancer, hyperplasias, restenosis, cardiac
hypertrophy, immune disorders, infectious disease, ftmgal or other
eulcaryote infections, and inflammatory disease. [0020]The compounds
of the present invention may be used advantageously in 3  WO
20061119146PCT/US2006/016526 combination with other known therapeutic
agents. [0021]The invention also relates to pharmaceutical
compositions comprising a compound of Formula I or a solvate,
pharmaceutically acceptable prodrug or pharmaceutically acceptable
salt thereof, alone or in combination with a second therapeutic
agent. [0022]This invention also provides compounds of Formula! for
use in therapy. [0023]An additional aspect of the invention is the
use of a compound of Formula I for the preparation of a medicament
for use as a kinesin inhibitor. [0024]This invention further provides
kits comprising compounds of Formulal. [0025]Additional advantages
and novel features of this invention shall be set forth in part in
the description that follows, and in part will become apparent to
those skilled in the art upon examination of the following
specification or may be learned by the practice of the invention. The
advantages of the invention may be realized and attained by means of



DETAILED DESCRIPTION OF THE INVENTION [0026]The compounds of Formula
I are useful for inhibiting mitotic kinesins and microtubule-mediated
events such as mitotic spindle production. Such compounds have
utility for treating or inhibiting a microtubule-mediated condition
in a human or animal. [0027]In general, the invention relates to
compounds of the general Formula!: RI  Arl R4  [0028]and metabolites,
solvates, tautomers, salts and pharmaceutically acceptable salts and
prodrugs thereof, wherein: [0029]W is S(0).; [0030]m is 0, 1 or 2;
[0031]P. is 11, alkyl, cycloalkyl, heteroalkyl, alkenyl or alkynyl,
wherein said alkyl, cycloalkyl, heteroalkyl, alkenyl and alkynyl are
optionally substituted with one or more groups independently selected
from oxo, halogen, cyano, nitro, azido,-NR oRy _ - NeS02R13,
-C(=0)R1, -0C(=0)R1, -C(=0)OR _c(".0)NRiox _ NR1C(0)0R13, - Noe
(=0)(CH2)o-2R11, - s- .k.to, _ S(0)R13, -SO2R13, -S02NHC(=0)R1,
-NRIOc(D)NRI1R12, 4  WO 2006/119146PCT/US2006/016526 alkyl,
cycloalkyl, alkenyl, allcynyl, aryl, arylalkyl, heterocyclyl,
heterocyclylalkyl, - 0P(=0)(0R19)2, an amino acid residue, a
dipeptide, a tripeptide, or -NRiocR22R23NRIIR12, with the proviso
that said alkyl does not terminate with a -C(=0)0R1 group, [0032]or
R1is Z-NR17-C(=                               News,
z_Nitr7_q_NRis)NR20R21, Zc"Ri8)NR20R21, z_o_i\ancerNRI5NR20R21,
z_o_NRn_c(=NRi8)R20, z_NR22_NR23_ (___NRia)NR2onzi, C(=NR18)R19, or
Z-NR22-NR23-Ctc.wherein Z is allcylene optionally substituted with
one or more halogen; [0033]Arl and Ar2 are independently phenyl or a
5 or 6 membered heteroaryl ring 



having 1 to 3 heteroatoms independently selected from N, 0 and S,
wherein said heteroaryl is a carbon radical and said phenyl and
heteroaryl are optionally substituted with one or more groups
independently selected from halogen, cyano, nitro, trifluoromethyl,
difluoromethoxy, trifluoromethoxy, azido, -0R1, - =
oNR1 RI% _NRioso2Ris, _so2NR1RI% _C(0)R1, -C(=0)0R1, -0C(=o)Rio,
_Noe( r_.0)0R13, -NR1C(=0)R11, - _Nrtioc(=o)NRI IR12, _NRioc(NcN)NRI
IR12, -S(0)R13, -SO2R13, -SO2NHC(=0)R19, _NR} ocai)NRIIRI2,
_NRiogRn)NRI tR12, -0P(=0)(0R1)2, alkyl, cycloalkyl, alkenyl,
alkynyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocycly1
and heterocyclylalkyl; [0034]R4 is a partially unsaturated or fully
unsaturated 5 membered heterocyclic ring comprising 1-4 heteroatoms
independently selected from N, 0 or S, [0035]or R4 is a partially
unsaturated or fully unsaturated 6 membered heterocyclic ring
comprising 1-4 heteroatoms independently selected from N, 0 or S,
[0036]or R4 is a partially unsaturated or fully unsaturated 7-12
membered bicyclic heterocyclic ring comprising two or more
heteroatoms independently selected from N, 0 or S, [0037]wherein R4
is bonded to the ring nitrogen of Formula I through an unsaturated
carbon bond and R4 is optionally substituted with one or more groups
independently selected from oxo (provided it is not on a nitrogen,
oxygen or an unsaturated carbon), halogen, cyano, nitro,
trifluoromethyl, difluoromethyl, fluoromethyl, difluoromethoxy,
trifluoromethoxy, azido, _NRioRii, _NRioso2Ri3, _ 02NRIoRn, -C(=0)R1,
-C(0)0R1, -0C(=0)R1, -NRIC(=0)01213, - NRIog_o)Rit,
_cercoimeRii,-S(0)R13, -SO2R13, - SO2NHC(=0)Rto, _Nwoc(=o)NRi I (mu),
_NRioc(=0)NRIIRi2, _NRioc(NceN)NRIIR12, _NR10c (H)NR1IR12,
_NRI0c(R13)NR11.-it 12,                              Caw, alkyl,
cycloalkyl, alkenyl, alkynyl, heteroalkyl, aryl, heteroaryl,
arylallcyl, heteroarylalkyl, heterocyclyl, heterocyclylalkyl, -
0P(=0)(0R1)2, an amino acid residue, a dipeptide and a tripeptide,
wherein said alkyl, cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl,
arylalkyl, heteroarylalkyl, heterocyclyl and  WO
2006/119146PCT/US2006/016526 heterocyclylallcyl are optionally
substituted with one or more groups independently selected from oxo
(with the proviso that it is not on said aryl or heteroaryl
portions), halogen, cyano, nitro, hydroxy, -0R1, NRIon it,
tc. trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido,
-NR1S02R13, -SO2NR1R11, _q=0)Rio, -C(=0)0R1, -0C(=0)R1,
-NR1C(=0)0R11, -NR1C(=0)R11, -C(=0)NR1R11, -SR1, -S(0)R13, -S02R13,
-SO2NHC(=0)R1, -NRIC(=0)NRite, Nit C(NCN)NRIln , 12 italkyl,
cycloalkyl, aryl, heteroaryl, arylallcyl, heteroarylalkyl,
heterocyclyl, and heterocyclylallcyl; [0038]RIO, n K and R12
independently are selected from hydrogen, alkyl, trifluoromethyl,
alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl, heterocycly1 and
arylalkyl, wherein said alkyl, allcenyl, alkynyl, cycloalkyl, aryl,
heteroaryl, heterocycly1 and arylallcyl are optionally substituted
with one or more groups independently selected from oxo (with the
proviso that it is not on said aryl or heteroaryl portions), halogen,
cyano, nitro, OR14, - NR14R15, trifluoromethyl, difluoromethoxy,
trifluoromethoxy, azido, alkyl, cycloallcyl, aryl, heteroaryl,
arylalkyl, heteroarylalkyl, heterocyclyl, and heterocyclylalkyl; 



[0039]R13 is alkyl, allcenyl, cycloalkyl, aryl, heteroaryl,
heterocycly1 or arylalkyl, wherein said alkyl, alkenyl, cycloalkyl,
aryl, heteroaryl, heterocycly1 and arylallcyl are optionally
substituted with one to three groups independently selected from oxo
(with the proviso that it is not on said aryl or heteroaryl
portions), halogen, cyano, nitro, OR14, - NR14-
trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, alkyl,
cycloallcyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl,
heterocyclyl, and heterocyclylallcyl, R", R12. an ,a -13 [0040]or any
two of R1, Rtogether with the atoms to which they are attached form a
4 to 10 membered heteroaryl or heterocyclic ring, wherein said
heteroaryl and heterocyclic rings are optionally substituted with one
to three groups independently selected from oxo (with the proviso
that it is not on said heteroaryl ring), halogen, cyano, nitro, OR14,
cycloalkyl, aryl, heteroaryl, arylallcyl, heteroarylalkyl,
heterocyclyl, and heterocyclylalkyl; [0041]R14 and R15 are
independently selected from hydrogen, alkyl, alkenyl, lower alkynyl,
cycloalkyl, aryl, heteroaryl, heterocyclyl and arylalkyl, [0042]or
R14 and R15 together with the atoms to which they are attached form a
saturated, partially unsaturated or fully unsaturated 5-6 membered
heterocycly1; 100431R17, R22 and R23 are independently H or alkyl;
[0044]R18 is H, OH, 0-alkyl, CN, C(=0)NH2, C(=0)NH(alkyl),
C(=0)N(alky1)2, C(0)alkyl, or alkyl optionally substituted with one
or more groups independently selected from halogen, CN, OH, 0-alkyl,
NH2, NH-alkyl, N(alkyl)2 and aryl;  WO 20061119146PCI1US2006/016526
[0045]R19 is H or alkyl optionally substituted with one or more
groups independently selected from halogen, NO2, halogen, CN, OH,
0-alkyl, NH2,N(alkyl)2 and aryl; and [0046]R2 and R21 are
independently H, C(=0)alkyl, or alkyl optionally substituted with one
or more groups independently selected from halogen, CN, OH, 0-alkyl,
NH2, NH-alkyl, N(alicy1)2 and aryl, [0047]or R2 and R21 together with
the atoms to which they are attached form a 5-6 membered unsaturated
or partially unsaturated heterocyclic ring, [0048]or R18 and R2
together with the atoms to which they are attached form a 5-6
membered partially unsaturated or fully unsaturated heterocyclic
ring, [0049]or R17 and R2 together with the atoms to which they are
attached form a 5-6 membered unsaturated or partially unsaturated
heterocyclic ring. [0050]In another embodiment there is provided a
compound of Formula I It1  



[0051]and metabolites, solvates, tautomers, and pharmaceutically
acceptable salts and prodrugs thereof, wherein: [0052]W is S(0).;
[0053]m is 0,1 or 2; [0054]R1 is H, alkyl, cycloalkyl, heteroalkyl,
alkenyl or alkynyl, wherein said alkyl, cycloalkyl, heteroallcyl,
alkenyl and allcynyl are optionally substituted with one or more
groups independently selected from oxo, halogen, cyano, nitro,
trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, -0R1, -
oNRI _NRios02- 13, -C(0)R', -0C(=0)R1 -C(=0)0R1, -Ce--0)1 NI( 10R11,
INK L(D)ORI3, -NRICIC(0)R11, -S(0)R'3, -SO2R13, -SO2NTIC(=0)R1,
_NRIOcKoNR11R12, _NRIOgNci\DNRI In 12,
alkyl, cycloallcyl, alkenyl, alignyl, aryl, arylalkyl, heterocyclyl,
heterocyclylalkyl, -0P(=0)(0R1)2, an amino acid residue, a dipeptide
and a tripeptide, with the proviso that said alkyl does not terminate
with a -C(=0)0R1 group; [0055]Arl and Ar2 are independently phenyl or
a 5 or 6 membered heteroaryl ring having 1 to 3 heteroatoms
independently selected from N, 0 or S, wherein said heteroaryl is a
carbon radical and wherein said phenyl and heteroaryl are optionally
substituted with one or 7  WO 2006/119146PCT/US2006/016526 more
groups independently selected from halogen, cyano, nitro,
trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, -0R10, -
NRIoRn, _NR10so2R13, _so2NR1oRii, -C(=0)R1, -C(0)0R', -0C(=0)R1,
-NRIC(=0)0R13, - NeC(=0)R1_ SRI, -S(0)R13, -S02R13, -802NHC(=0)Rio,
_NRioc(=o)NRuRiz, _NRtoc(NcN)NR11/112, alkyl, cycloalkyl, alkenyl,
allcynyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl
and heterocyclylalkyl; [0056]R4 is    [0057]wherein a dashed line
represents an optional double bond; [0058]DI is N, NR6, CR5, CR5R5a,
or [0059]D2 is CR5, CR5R5a, N or NR6; 



[0060]D3 is S, 0, N, NR6 or CR5R5a; [0061]E is 0, S or NR6; [0062]A
is a saturated, partially unsaturated, or fully unsaturated 5-8
carbocyclic ring or heterocyclic ring having 1 to 3 heteroatoms
independently selected from N, 0 or S, wherein said carbocyclic and
heterocyclic rings are optionally substituted with one or more groups
independently selected from halogen, cyano, nitro, trifluoromethyl,
difluoromethoxy, trifluoromethoxy, azido, oxo, -OR, - NRI0,--
NRI802R13, -SO2NRIDRII, -C(=0)RI0 , -C(=0)0R1, -0C('=0)R1,
-NRIC(=0)01213, - NB} oc(=o)Rt 1, _low C(=O)N.K. % _sec -S(0)1113,
-8021113, -SO2NHC(=0)RI -
Niztog=c0NR11R12, _NRioc(NcN)NR11R12, alkyl, cycloalkyl, alkenyl,
allcynyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocycly1
and heterocyclylallcyl, wherein said alkyl, cycloalkyl, alkenyl,
alkynyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl
and heterocyclylalkyl are optionally substituted with one or more
groups independently selected from oxo (with the proviso that it is
not on said aryl or heteroaryl portions), halogen, cyano, nitro,
hydroxy, -OR1, NRIRII, trifluoromethyl, difluoromethoxy,
trifluoromethoxy, azido, - NRIS02R13, _so2NR1oRt 1, _C(=0)RI,
-C(=0)0R1, -0C(=0)R1, - NRIC(=0)0R11, - oNR1 c(r_o)R it, _C(=O tow],
putam, NR.10c(=o)NR.11R12, _NR)Oco\TcNnlIR12, alkyl, -S(0)R13,
-80212.13, -SO2NHC(=0)R1, cycloalkyl, aryl, heteroaryl, arylallcyl,
heteroarylallcyl, heterocycly1 and heterocyclylalkyl; [0063]each R5
and R5a is independently selected from H, halogen, cyano, nitro,  WO
2006/119146PCT/US2006/016526 trifluoromethyl, difluoromethoxy,
trifluoromethoxy, azido, -NRIRI-NRI802R13, -802NRrow% -C(=0)RI,
-C(=0)0R1, -0C(=0)R10, -NRIC(=0)0R13, -NRIC(=0)RII, -C(=0)NRioRri,
au), _S(0)R13, -SO2R13, -SO2NHC(=0)RI, - NRIocercoNRI
_NRioc(NoN)NR11- 12, _ KORI, alkyl, cycloallcyl, alkenyl, alkynyl,
heteroalkyl, aryl, heteroaryl, arylallcyl, heteroarylallcyl,
heterocycly1 and heterocyclylalkyl, wherein said alkyl, cycloalkyl,
alkenyl, alkynyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl,
heterocyclyl and heterocyclylallcyl are optionally substituted with
one or more groups independently selected from oxo (with the proviso
that it is not on said aryl or heteroaryl portions), halogen, cyano,
nitro, hydroxy, NRIRII, trifluoromethyl, difluoromethoxy,
trifluoromethoxy, azido, -NRIS02R13,KC(=0)R1, -C(=0)0R1, -0 q=0)R1, -
_ -NRIC(=0)R-C(=0)NRIOR11, II,SRI, -S(0)R13, -SO2R13, -SO2NHC(=0)RI,
-NRIC(=0)NRIIK-12,NRIC(NCN)NR11x'-12, alkyl, cycloallcyl, aryl,
heteroaryl, arylalkyl, heteroarylallcyl, heterocycly1 and
heterocyclylalkyl; [0064]R6 is H, alkyl, cycloallcyl, alkenyl,
allcynyl, aryl, heteroaryl or heterocyclyl, wherein said alkyl,
cycloallcyl, alkenyl, alkynyl, aryl, heteroaryl and heterocycly1 are
optionally substituted with one or more groups independently selected
from oxo, halogen, cyano, nitro, hydroxy, -0170,Nen trifluoromethyl,
difluoromethoxy, trifluoromethoxy, 



tc.  azido, -NRIC(=0)RI-C (=0)NRIORI 1, _SRN, -S(0)R'3, -SO2R13,
-SO2NHC(=0)R1, -NRWC(0)NR"R12, _NR10c(NerN)NRIln 12,
lc alkyl, cycloalkyl, aryl, heteroaryl, arylallcyl, heteroarylallcyl,
heterocycly1 and heterocyclylallcyl; [0065]Rro, nrr tc. and RI2
independently are selected from hydrogen, alkyl, trifluoromethyl,
allcenyl, allcynyl, cycloalkyl, aryl, heteroaryl, heterocycly1 and
arylalkyl, wherein said alkyl, alkenyl, alkynyl, cycloalkyl, aryl,
heteroaryl, heterocyclyl and arylalkyl are optionally substituted
with one or more groups independently selected from oxo (with the
proviso that it is not on said aryl portions), halogen, cyano, nitro,
ORI4, _Nee, trifluoromethyl, difluoromethoxy, trifluoromethoxy,
azido, alkyl, cycloallcyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, heterocyclyl and heterocyclylalkyl; [0066]RI3 is
alkyl, alkenyl, cycloalkyl, aryl or arylalkyl, wherein said alkyl,
alkenyl, cycloallcyl, aryl, heteroaryl, heterocyclyl and arylallcyl
are optionally substituted with one to three groups independently
selected from oxo (with the proviso that it is not on said aryl
14,-.1s, portions), halogen, cyano, nitro, ORI4, NRtriftuoromethyl,
difluoromethoxy, trifluoromethoxy, azido, alkyl, cycloallcyl, aryl,
heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl and
heterocyclylalicyl;  WO 2006/119146PCT/US2006/016526 [0067]or any two
of 10, RH, xn12                               and RP together with
the atoms to which they are attached form a 4 to 10 membered
heteroaryl or heterocyclic ring, wherein said heteroaryl and
heterocyclic rings are optionally substituted with one to three
groups independently selected from oxo (with the proviso that it is
not on said heteroaryl ring), halogen, cyano, nitro, ORI4, NRI4R15,
trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, alkyl,
cycloalkyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl,
heterocycly1 and heterocyclylalkyl; and [0068]R14 and aare
independently selected from hydrogen, alkyl, alkenyl, lower alkynyl,
cycloalkyl, aryl, heteroaryl, heterocyclyl and arylalkyl. [0069]In
certain embodiments of Formula I, W is S. [0070]According to another
embodiment, RI is alkyl or heteroalkyl, wherein said alkyl and
heteroalkyl are optionally substituted with one or more groups
independently selected from -OW _Now%, -0P(=0)(0R1)2, an amino acid
residue, a dipeptide and a tripeptide. In another embodiment, there
is provided a compound of Formula I, wherein RI is alkyl optionally
substituted with NRIC(=0)(CH2)o_212.11, NRIOso n13, heterocyclyl, or
RI is a heterocyclyl. [0071]Exemplary embodiments include compounds
of Formula I wherein RI is (CH2)2-0H, (CH2)3-01-1, (CH2)-NH2,
(CH2)2-NE12, (C112)3-N112, (CH2)3-NHCH(C1-13)2, (CH2)2-NHMe,
(CH2)2-NMe2, (C1-12)3-NMe2, (CH2)3-NHMe, (CH2)3NHC(=0)Me,
(C1-12)3NHC(=0)CH(CH3)2, (CH2)3NHC(=O)C1-12CH2NMe2, (CH2)3NTISO2Me,
(0-12)3- (PYrrolidin-l-y1), (a12)3-(piperidin-1-y1),
(CH2)3-(4-methylpiperidin- 1 -yl), (CH2)3- (morpholin-4-y1),
(CH2)2-(pyrrolidin-2-3/1), (CH2)3NH(C=0)CH(Me)NH(C=0)CH(MONH2,
(C112)3-0P03H2, CH2-0-CH20Me or piperidin-4-yl. [0072]In particular
embodiments, there is provided a compound of Formula I wherein RI is
-(CH2)3NH2. [0073]In certain embodiments, RI is Z-NRI7-C(NRi8)Ri9,
z_NR17_ = 



c(=NR1 8)NR20R21,Z-C(=
NRia)NR2oR21, z_o_NR17q_NR1 w0R21, z_o_NR17_ c(NRis)R2o,
z_NR224'4R23_q= NR1s)R19, or z_NR22_NR23_cez..NRis)NR2oR21. [0074]In
certain embodiments, there is provided a compound of Formula I
wherein Arl is phenyl optionally substituted with one or more groups
independently selected from halogen, alkyl, -Ole or -NR' RH; or .
Al. is a heteroaryl selected from thiophenyl or pyridyl, wherein said
pyridyl is optionally substituted independently with one or more
halogens. [0075]Exemplary embodiments of such Arl groups include
phenyl, 2,4- difluorophenyl, 2-fluorophenyl, 3-fluorophenyl,
2-chlorophenyl, 3-chlorophenyl, 2,5-  WO 20061119146PCT1US20061016526
dichlorophenyl, 2,3-dichlorophenyl, 3,4-dichlorophenyl,
3,5-dichlorophenyl, 2-chloro-5- fluorophenyl,
2-fluoro-5-chlorophenyl, 2-chloro-5-methylphenyl,
2-trifluoromethy1-5- fluorophenyl, 2-fluoro-5-methoxyphenyl,
thiophen-2-yl, thiophen-3-yl, 5-chlorothiophen-2- yl, 2-pyridyl,
3-pyridyl, 4-chloropyridin-3-yl, 3-chloropyridin-2-yl,
4-fluoropyridin-3-yl, or 3,6-difluoropyridin-2-yl. [0076]In
particular embodiments, Arl is 2,4-difluorophenyl. [0077]According to
yet another embodiment, Ar2 is an optionally substituted phenyl
group. In certain embodiments, Ar2 is substituted with one or more
halogen groups. In a particular embodiment, Ar2 is
2,4-difluorophenyl, 2,5-difluorophenyl, or 3-fluorophenyl. In other
embodiments, Ar2 is phenyl, 2-chlorophenyl, 4-chlorophenyl,
4-fluorophenyl, 4- bromophenyl or 3,4-dichlorophenyl. [0078]In other
embodiments, there is provided a compound of Formula I wherein Ar2 is
phenyl optionally substituted with one or more groups independently
selected from OW, NRionn,            CN, NO2, -0P(=0)(0R1)2,
C(=0)0R1, or Ar2 is a heteroaryl selected from pyridyl, thiophenyl
optionally substituted with alkyl, imidazolyl, and pyrazolyl
optionally substituted with NR1R11. For example, in certain
embodiments, Ar2 is 2-methylphenyl, 3- methylphenyl, 4-methylphenyl,
3,4-dimethylphenyl, 3,5-dimethylphenyl, 2-ethylphenyl, 3-
ethylphenyl, 4-t-butylphenyl, 3-nitrophenyl, 3-hydroxyphenyl,
3-(0P03H2)-phenyl, 3- aminophenyl, 3-carboxyphenyl, 3-cyanophenyl,
2-pyridyl, 3-pyridyl, 5-methylthiophen-2-yl, 2-methylthiazol-4-yl,
2-(1H-irnidazol-2-y1), 2-(1H-imidazol-4-y1) or 3-amino-1H-pyrazol-5-
yl. [0079]In particular embodiments, Ar2 is phenyl. [0080]In certain
embodiments, there is provided a compound of Formula I, wherein R4 is
selected from:  tisk, /1\1=K X2X2X1 \ \--X1X4=X3    [0085]D3 is S, 0,
N,NR6, CR5 or CR5R5a; 



[0086]D4 and D5 are independently N, NR6, S or 0; [0087]E is 0, S or
NR6; [0088]Y1 and Y2 are CH2, C=0 or 802; [0089]Y3 is CH2 or NR6;
[0090]XI is 0 or S; [0091]X2 is C=0 or 802; [0092]X3 and 3(4 are
independently CH2 or CMe2 when the bond represented by ---- is absent
or X3 and X4 are independently CH or CMe when the bond represented by
---- is present; [0093]X5 is S, 0, NR6, SO, 802, or CR5CR5a [0094]zl,
and Z3 are independently N or CR5, wherein 1 or 2 of Z1, Z2 and Z3 is
N;  WO 2006/119146PCT/US2006/016526 [0095]one of Z4 and Z5 is N and
the other is CR5; [0096]A is a saturated, partially unsaturated, or
fully unsaturated 5-8 carbocyclic ring or heterocyclic ring having 1
to 3 ring heteroatoms independently selected from N, 0, S, or SO2,
wherein said carbocyclic and heterocyclic rings are optionally
substituted independently with one or more R7 groups; [0097]G is a
saturated, or partially unsaturated, or fully unsaturated 5 membered
heterocyclic ring having 1-3 ring heteroatoms independently selected
from N S, 0, SO and 802, wherein G is optionally substituted
independently with one or more R7 groups; [0098]K is a benzene ring
or a saturated or partially unsaturated 5-6 membered heterocyclic
ring having 1-3 ring heteroatoms independently selected from N S, 0,
SO and 802, wherein K is optionally substituted with one or more R7
groups; [0099]each R5 and R5' is independently selected from H,
halogen, cyano, nitro, trifluoromethyl, difluoromethoxy,
trifluoromethoxy, azido, -oNR1 RI% _ 1013 -SO2R , -SO2NRI0RII,
-C(-0)R1, -C(0)0R', -0C(=0)R1, -mt oi e( 0)0R13, _NRioC(=0)RI De,
_og_ -C(=0)NRISRI, -S(0)R13, -502e, -SO2NHC(=0)R1, -N
_NRioc(=0)NRI_NRiocmcN)NRII,-, 12, - 



ORI, alkyl, cycloallcyl, alkenyl, alkynyl, heteroalkyl, aryl,
heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl and
heterocyclylalkyl, wherein said alkyl, cycloalkyl, alkenyl, allcynyl,
aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocycly1 and
heterocyclylalkyl are optionally substituted with one or more groups
independently selected from oxo (with the proviso that it is not on
said aryl or heteroaryl , portions), halogen, cyano, nitro, hydroxy,
_caw, NRIoRti trifluoromethyl, clifluoromethoxy, trifluoromethoxy,
azido, -NRI802R13, -SO2NRIRII, -C(=0)RI0, -C(0)0R', -0C(=0)R1, -NRIC
(=0)0RI I, - NRIC(=0)R1 I, -C(=0)NRIoRi-S(0)R13, -802R13, -
SO2NHC(=0)R1, - NRIC(=0)NRIIR12, _NRI0c(NcN)NR11-.K 12,
alkyl, cycloallcyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl,
heterocyclyl, and heterocyclylalkyl; [00100]R6 is H, alkyl,
cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl or heterocyclyl,
wherein said alkyl, cycloalkyl, alkenyl, allcynyl, aryl, heteroaryl
and heterocyclyl are optionally substituted with one or more groups
independently selected from oxo, halogen, cyano, nitro, hydroxy,
-OR,NRiotc.it, trifluoromethyl, difluoromethoxy, trifluoromethoxy, -
azido, -      NRIS02R13, -SO2NRich. _C(=0)R10, -C(=0)0RI, -0C(=0
-NRIC(=0)RII, -C(=0)NRI ow 1, -SRI, -S(0)R13, -SO2R13, -SO2NHC(=0)R1,
_Nitiogr_o)NRI 12, -NRWC(NCN)NRI1R12,
ancyi cycloallcyl, aryl, heteroaryl, arylalkyl, heteroarylallcyl,
heterocyclyl, and heterocyclylallcyl; [00101]R6a is independently H
or alkyl; 13  WO 2006/119146PCT/US2006/016526 [00102]R7 is halogen,
cyano, nitro, trifluoromethyl, difluoromethoxy, trifluoromethoxy,
azido, oxo (provided it is not on a nitrogen, oxygen or unsaturated
carbon), -OR", - NRioRn,13 _Nittos02-, _ KSO2NRiOn11, K -C(=43)R',
-C@COOR1, -0C(=C)RI, -NRIM=0)0R13, 1..( 0)R , -C(=0) NRick. it, _ 



C(=0)NR10R11, -SR1, -S(0)R13, - 802R13, -802NHC(=0)RI -N11.1C(=0)NR1
_ NRIC(NCN)NRIIR12, allcyl, cycloalkyl, alkenyl, alkynyl, aryl,
heteroaryl, arylalkyl, heteroarylallcyl, heterocyclyl and
heterocyclylalkyl, wherein said alkyl, cycloalkyl, alkenyl, alkynyl,
aryl, heteroaryl, arylalkyl, heteroarylallcyl, heterocycly1 and
heterocyclylalkyl are optionally substituted with one or more groups
independently selected from oxo (with the proviso that it is not on
said io-it, aryl or heteroaryl portions), halogen, cyano, nitro,
hydroxy, -0R1, NRtrifluoromethyl, difluoromethoxy, trifluoromethoxy,
azido, -NR1S02R13, -SO2NRIoRt-C(=0)R10 , -C(=0)0R1, -0C(=0)R1, - Nec
(=0)0R11, _NRoC(=0)R11, -C(=O)\TRio-n, SR1, -S(0)R13, -SO2R13,
-SO2NHC(=0)R1, -NR1C(=0)NRIIR12.,1 12
1.( 0)NR OR , -NR1C(NCN)NR"R12, OPO3H, alkyl, cycloalkyl, aryl,
heteroaryl, arylalkyl, heteroarylallcyl, heterocycly1 and
heterocyclylalkyl; [00103]BY is H or Me; and [00104]n is 0, 1 or 2.
[00105]Exemplary embodiments of R4 include, but are not limited to,
2-thiazolyl, fused thiazolyl ring systems, 2-oxazolyl, fused oxazolyl
ring systems, 2-imidazolyl, oxadiazolyl, thiadiazolyl,
4,5(H)-thiazolyl, 4-triazolyl, 4,5(H)-oxazolyl, fused 4,5(H)-
thiazolyl ring systems, dihydropyrrol-2-on-yl, and substituted forms
thereof, and shown as:  WO 2006/119146PCT1US20061016526    RI3 Ny0NyS
1256R56    N-4 N R6 R5 R5a 



1256R5  N- and Rs"--k Rs. [00106]wherein the asterisk indicates the
point of attachment, "A" is as defined above, and each R5 and ltSa is
independent of every other R5 and R5". [00107]More specific
embodiments of R4 include   '41 c"S o 4C1 N=?Ch c'S N=-( N 0
[00108]Further exemplary embodiments include compounds of Formula I
wherein R4 is selected from NN"."..... SN,y."..." SN,,,,,,,, NHNNe/N
S IIII BrPhCF3 . 



[00109]In certain embodiments, there is provided a compound of
Formula I wherein R4 is selected from the structures ulnill pn
___,(pir_< oN sR5a 5 0 R5a R5R6 - N N,S llR6-y 00 [00110]wherein R5,
R5 and R5a are independently H, halogen, alkyl, aryl, or NRIR1I,
wherein said alkyl and aryl are optionally substituted with one or
more groups independently selected from halogen and 16  WO
2006/119146PCT/1JS2006/016526 -C(=0)0RI0. [00111]In certain
embodiments, there is provided a compound of Fommla I wherein R4 is
[00112]and A is a saturated or partially unsaturated heterocyclic
ring having a ring nitrogen, wherein 1-2 carbon atoms of said
heterocyclic ring are optionally substituted with a group
independently selected from halogen or alkyl optionally substituted
with one or more halogen, and the nitrogen of said heterocyclic ring
is optionally substituted with c(=o)NRioRn, ce,..c9N(Rio)o- ti, x
C(=NH)CH-CN, or alkyl optionally substituted with one or more groups
independently selected from ORth, 0P03H2, NRIRI I and heterocyclyl.
[00113]Exemplary embodiments include compounds of Formula I wherein
R4 is 



selected from the structures:   WO 2006/119146PCT/US2006/016526
[00114]In certain embodiments, there is provided a compound of
Formula I wherein R4 is  [00115]and A is a saturated or partially
unsaturated 5 membered heterocyclic ring, wherein said heterocyclic
ring is optionally substituted with one Or more groups independently
selected from halogen, alkyl, SO2Me, and oxo. [00116]Exemplary
embodiments include compounds of Formula I wherein R4 is selected
from the structures:     [00117]In certain embodiments, there is
provided a compound of Formula I wherein R4 is   WO
2006/119146PCT/US2006/016526 [00118]            and A is a benzene
ring, wherein the benzene ring is optionally substituted with one or
more groups independently selected from halogen, CN, NO2,
C(=o)NRioRtl, NR oc(r_o)NRI                  heteroaryl optionally
substituted with alkyl, and alkyl optionally substituted with ORrn,
N12.1Ri I or NRI0C(=0)N(RII)OR12. [00119]Examples of halogen
substituents include F and Cl. Examples of c(=o)NRIon it
substituents include C(=0)NH2, C(=0)NHCH3, and C(=0)N(CH3)2. Examples
of NR:oce,o)NRIIR12 substituents include NHC(=0)NH2, NHC(=0)NHCH3,
and NHC(=0)N(CH3)2. Examples of heteroaryl substituents optionally
substituted with alkyl include 1,2,4-triazol-1-y1 and
3-methyl-1,2,4-triazol-1-yl. Examples of alkyl substituents
optionally substituted with ORw, Nan or NRim,o)Natur-12
tni. include CH2OH, CH2CH2OH, CH2OCH3, CH2CH2OCH3, CH2OCH2CH3,
CH2CH2OCH2CH3, CH2NH2, CH2NHCH3, CH2N(CH3)2, CH2CH2NH2, CH2CH2NHCH3,
CH2CH2N(C113), CH2NHC(=0)NHOH, and CH2NHC(=0)NHOCH3. [00120]Exemplary
embodiments include compounds of Formula I wherein R4 is 



selected from the structures:     Cl  WO 2006/119146PCT/US2006/016526
[00121]In certain embodiments, there is provided a compound of
Formula I wherein R4 is selected from the structures:  WO
2006/119146PCT/US2006/016526 [00122]For example, in certain
embodiments there is provided a compound of Formula I wherein R4 is
[00123]wherein R6 and R6a are independently selected from H and
alkyl. In certain embodiments, said alkyl is selected from methyl,
ethyl, propyl, isopropyl, butyl, and the like.  [00124] Exemplary
embodiments include compounds of Formula I wherein R4 is selected
front the structures: -/4' N sv8N.z...,"S.S.,,NSNr- N II ..--NN.,,, N
II 11N [00125]In certain embodiments there is provided a compound of
Formula I wherein R4 is  [00126]wherein A is a partially unsaturated
or fully unsaturated 5-membered 



heterocyclic ring, wherein said heterocyclic ring is optionally
substituted independently with one or more alkyl groups, such as, but
not limited to, methyl, ethyl, propyl, isopropyl, butyl, and the
like.  WO 2006/119146PCPUS2006/016526 [00127]Exemplary embodiments
include compounds of Formula I wherein R4 is selected from the
structures:  [00128]In certain embodiments there is provided a
compound of Formula I wherein R4 is  [00129]Exemplary embodiments
include compounds of Formula I wherein R4 is selected from the
structures:    [00130]In certain embodiments there is provided a
compound of Formula I wherein R4 is  [00131]Exemplary embodiments
include compounds of Formula I wherein R4 is selected from the
structures:  WO 2006/119146PCT/1JS2006/016526 NN=XcSri s N=-( NPi="(S
C N 1I [00132]In certain embodiments there is provided a compound of
Formula I wherein R4 is 



N=K'ttin X2  [00133]wherein K is optionally substituted independently
with one or more alkyl groups, such as, but not limited to, methyl,
ethyl, propyl, isopropyl, butyl, and the like. [00134]Exemplary
embodiments include compounds of Formula I wherein R4 is selected
from the structures: Or-ed 00=1 S     [00135]wherein R6 is alkyl.
Examples of allcyl groups include, but are not limited to, methyl,
ethyl, propyl, isopropyl, butyl, and the like. [00136]In certain
embodiments there is provided a compound of Formula I wherein R4 is
WO 2006/119146PCT/US2006/016526 groups, such as, but not limited to,
methyl, ethyl, propyl, isopropyl, butyl, and the like.
[00138]Exemplary embodiments include compounds of Formula I wherein
R4 is selected from the structures:     [00139]In certain embodiments
there is provided a compound of Formula I wherein R4 is R53
[00140]Exemplary embodiments include compounds of Formula I wherein
R4 is 



selected from the structures:    [00141]In certain embodiments there
is provided a compound of Formula I wherein R4 is  [00142]wherein n
is 0 or 1, and each R5 is independently NO2, C(=0)NRIORI1, Nen ,=
t.,( 0)N(R11)0R12, halogen, CN, or alkyl optionally substituted with
one or more groups independently selected from halogen, ORI and
NR'R1.                                              Examples of
C(=0)NRIR11 substituents include C(=0)NH2, C(----0)NHCH3, and
C(=0)N(CH3)2. Examples of halogen substituents include F and Cl.
Examples of alkyl substituents optionally substituted with halogen,
0111, or Nee include CH2F, CHF2, CF3, CH2CH2F, CH2CHF2, CH2CF3,  WO
2006/119146PCT/US2006/016526 CH2C1, CH2Br, CH2OH, CH2CH2OH, CH2OCH3,
CH2CH2OCH3, CH2OCH2CH3, CH2CH2OCH2CH3, CH2NH2, CH2NHCH3, CH2N(CH3)2,
CH2CH2NH2, CH2CH2NHCH3, and CH2CH2N(CH3) [00143]Exemplary embodiments
include compounds of Formula I wherein R4 is selected from the
structures:    CM  [00144]In certain embodiments there is provided a
compound of Formula I wherein R4 is selected from N-\\A e \\NeN
(R5)K\r-/(R5)14N=1 [00145]wherein n is 0 or 1, and each R5 is
independently NO2, C(=0)NRIORII, NR10C(=0)N(R11)0R12, halogen, CN, or
alky optionally substituted with one or more groups independently
selected from halogen, ORI and NwoRn. [00146]Exemplary embodiments
include compounds of Formula I wherein R4 is 



selected from the structures:  WO 2006/119146PCT/US2006/016526
[00147]In certain embodiments there is provided a compound of Formula
I wherein R4 is N- / X2 \--X1 [00148]Exemplary embodiments include
compounds of Formula I wherein R4 is selected from the structures:
0,4"07-;81    [00149]In certain embodiments there is provided a
compound of Formula I wherein R4 is N-- X2 X4=X3 [00150]Exemplary
embodiments include compounds of Formula I wherein R4 is selected
from the structures:  WO 2006/119146PCT/US2006/016526 



[00151]Certain compounds of Formula I can exist as two or more
tautomeric forms. A "tautomer" is one of two or more structural
isomers that exist in equilibrium and are readily converted from one
isomeric form to another, such as structures formed by the movement
of a hydrogen from one site to another within the same molecule.
Other tautomeric forms of the compounds may interchange, for example,
via enolizationide-enolization and the like. Accordingly, the present
invention includes the preparation of all tautorneric forms of
compounds of Formula I. [00152]The term "alkyl" as used herein refers
to a saturated linear or branched-chain monovalent hydrocarbon
radical having one to ten carbon atoms, wherein the alkyl radical may
be optionally substituted independently with one or more substituents
described herein. Examples of alkyl groups include, but are not
limited to, methyl, ethyl, n-propyl, isopropyl, butyl, isobutyl,
sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, tert-pentyl,
hexyl, 2-hexyl, 3-hexyl, 3-methylpentyl, heptyl, octyl and the like.
[00153]Additional examples of alkyl groups include, but are not
limited to, 2-butyl (s- Bu, s-butyl, -CH(CH3)CH2CH3),
2-methy1-2-propyl (t-Bu, t-butyl, -C(CH3)3), 1-pentyl (npentyl,
-CH2CH2CH2CH2CH3), 2-pentyl (-CH(CH3)CH2CH2CH3), 3-pentyl
(-CH(CH2CH3)2), 2-methyl-2-butyl (-C(CH3)2CH2CH3), 3-methyl-2-butyl
(-CH(CH3)CH(C113)2), 3-methyl-1- butyl (-CH2CH2CH(C1-13)2),
2-methyl-1-butyl (-CH2CH(CH3)CH2CH3), 2-methyl-2-pentyl (-
C(CH3)2CH2CH2CH3), 3-methyl-2-pentyl (-CH(CH3)CH(CH3)CH20-13),
4-methyl-2-pentyl (- CH(CH3)CH2CH(CH3)2), 3-methyl-3-pentyl
(-C(013)(CH2CH3)2), 2-methyl-3-pentyl (- CH(CH2CH3)CH(CH3)2),
2,3-dimethy1-2-butyl (-C(CH3)2CH(CH3)2), 3,3-dimethy1-2-butyl (-
CH(CH3)C(CH3)3, and the like. [00154]As used herein, an alkyl
optionally substituted with one or more halogen groups includes, but
is not limited to, CH2F, CHF2, CF3, CH2CH2F, CH2CHF2, CH2CF3, CH2C1,
CH2Br, and the like.  WO 2006/119146PCPUS2006/016526 [00155]As used
herein, an alkyl optionally substituted with one or more -C(=0)0R1
includes, but is not limited to, CH2CO2CH3, CH2CO2CH2CH3,
CH2CH2CO2CH3, CH2CH2CO2CH2CH3, and the like. [00156]As used herein,
an allcyl optionally substituted with one or more OW includes CH2OH,
CH2CH2011, CH2CH2CH2OH, CH2CH2CH(OH)C113, CH2C(OH)(CH3)2, CH2-0-
CH20Me, and the like. [00157]As used herein, an alkyl optionally
substituted with one or more 0P03H2 includes CH20P031-12,
CH2CH2OPO3H2, CH2CH2CH20P03H2, and the like. [00158]As used herein,
an alkyl optionally substituted with one or more N11.111R11 includes
CH2NH2, CH2CH2NH2, CH2CH2CH2NH2, CH2NHMe, CH2CH2NHMe, CH2CH2CH2NIIMe,
CH2NMe2, CH2CH2NMe2, CH2CH2CH2NMe2, and the like. [00159]As used
herein, an alkyl optionally substituted with an amino acid residue
includes an alkyl group such as CH2, CH2CH2, or CH2CH2CH2 substituted
with any of the natural amino acids, wherein the amino acid is of the
D or L configuration. Examples include, but are not limited
to,(CH2)3NH(C=0)CH(Me)NH(C=0)CH(Me)N112, (CH2)3NHCH(CH3)(C=0)NH2, and
the like. [00160]As used herein, an alkyl optionally substituted with
a dipeptide includes CH2- alanine-alanine, CH2CH2-alanine-alanine,
CH2CH2CH2-alanine-alanine, and the like, wherein each amino acid
residue of the peptide is of the D or L configuration. [00161]As used
herein, an alkyl optionally substituted with a tripeptide includes an
alkyl such as CH2, CH2CH2, or CH2CH2CH2 substituted with a tripeptide
such as, but not limited to, alanine-alanine-alanine,
valine-alanine-valine, alanine-valine-valine, and the like, wherein



[00162]As used herein, an alkyl optionally substituted with one or
more heterocyclyl includes (CH2)3-(pyrrolidin-1-y1),
(CH2)3-(piperidin-1-y1), (CH2)3(4-methylpiperidin-l-y1),
(CH2)3-(morpholin-4-34), (CH2)44morpholin-4-y1),
(CH2)2-(pyrrolidin-2-y1), and the like. [00163]As used herein, an
alkyl optionally substituted with one or more NRIC(=0)N(R11)0R12
includes CH2NHC(=0)N(OMe)Me and the like. [00164]As used herein, an
alkyl optionally substituted with one or more
NRIC(=0)(CH2)0.2R11includes(CH2)3NHC(=0)Me,(CH2)3NHC(=0)CH(CH3)2,
(CH2)3NHC(=0)CH2CH2NMe2 and the like. [00165]As used herein, an alkyl
optionally substituted with one or more NRIS02R13 includes
(CH2)3NHSO2Me, (CH2)2NHSO2Me and the like. [00166]The term "alkylene"
as used herein refers to a linear or branched saturated 28  WO
2006/119146PCT/US2006/016526 divalent hydrocarbon radical of one to
twelve carbon atoms, wherein the alkylene radical may be optionally
substituted independently with one or more substituents described
herein. Examples of alkylene groups include, but are not limited to,
methylene, ethylene, propylene, 2-methylpropylene, pentylene and the
like. [00167]The term "alkenyl" refers to a linear or branched-chain
monovalent hydrocarbon radical having two to ten carbon atoms and at
least one double bond, and includes, but is not limited to, ethenyl,
propenyl, 1-but-3-enyl, 1-pent-3-enyl, 1-hex-5-enyl and the like,
wherein the alkenyl radical may be optionally substituted
independently with one or more substituents described herein, and
includes radicals having "cis" and "trans" orientations, or
alternatively, "E" and "Z" orientations. [00168]The term "alkenylene"
refers to a linear or branched divalent hydrocarbon radical of two to
twelve carbons containing at least one double bond, wherein the
alkenylene radical may be optionally substituted independently with
one or more substituents described herein. Examples include, but are
not limited to, ethenylene, propenylene and the like. [00169]The term
"alkynyl" refers to a linear or branched monovalent hydrocarbon
radical of two to twelve carbon atoms containing at least one
triple.bond. Examples include, but are not limited to, ethynyl,
propynyl, butynyl, pentyn-2-y1 and the like, wherein the alkynyl
radical may be optionally substituted independently with one or more
substituents described herein. [00170]The term "allcynylene" refers
to a linear or branched divalent hydrocarbon radical of two to twelve
carbons containing at least one triple bond, wherein the alkynylene
radical may be optionally substituted independently with one or more
substituents described herein. [00171]The terms "carbocycle,"
"carbocyclyl," "cycloalkyl," and "carbocyclic ring" are used
interchangeably herein and refer to a saturated or partially
unsaturated cyclic monovalent hydrocarbon radical having from three
to ten carbon atoms. The term "cycloalkyl" includes monocyclic and
polycyclic (e.g., bicyclic and tricyclic) cycloallcyl structures,
wherein the polycyclic structures optionally include a saturated or
partially unsaturated cycloalkyl fused to a saturated or partially
unsaturated cycloalkyl or heterocycloalkyl ring or an aryl or
heteroaryl ring. Examples of cycloallcyl groups include, but are not
limited to, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl and the like. The cycloalkyl may be optionally
substituted independently at one or more substitutable positions with
one or more substituents described herein. Such cycloalkyl groups may
be optionally substituted with, for example, C1-C6 alkyl, CI-C6



[00173]The term "heteroalkylene" refers to a linear or branched
saturated divalent hydrocarbon radical of one to twelve carbon atoms,
wherein at least one of the carbon atoms is replaced with a
heteroatom selected from N, 0, or S, and wherein the radical may be a
carbon radical or heteroatom radical (i.e., the heteroatom may appear
in the middle or at the end of the radical), such as -(CH2)y0- where
y is 1 to 12. [00174]The terms "heterocycloalkyl," "heterocycle,"
"hetercycly1" and "heterocyclic ring" are used interchangeably herein
and refer to a saturated or partially unsaturated carboeyclic radical
of 3 to 8 ring atoms, wherein at least one of the carbon atoms in the
ring is substituted with a heteroatom selected from N, 0, or S,
wherein one or more ring atoms may be optionally substituted
independently with one or more substituents described below. The
radical may be a carbon radical or heteroatom radical. The terms
further include fused ring systems that include a heterocycle fused
to a saturated or partially unsaturated cycloalkyl or
heterocycloalkyl ring or an aryl or heteroaryl ring. Examples of
heterocycloallcyl rings include, but are not limited to,
pyrrolidinyl, tetrahydrofuranyl, dihydrofuranyl, tetrahydrothienyl,
tetrahydropyranyl, dihydropyranyl, tetrahydrothiopyranyl, piperidino,
morpholino, thiomorpholino, thioxanyl, piperazinyl, homopiperazinyl,
azetidinyl, oxetanyl, thietanyl, homopiperidinyl, oxepanyl,
thiepanyl, oxazepinyl, diazepinyl, thiazepinyl, 1,2,3,6-
tetrahydropyridinyl, 2-pyrrolinyl, 3-pyrrolinyl, indolinyl,
2H-pyranyl, 4H-pyranyl, dioxanyl, 30  WO 2006/119146PCT/US2006/016526
1,3-dioxolanyl, pyrazolinyl, dithianyl, dithiolanyl, dihydropyranyl,
dihydrothienyl, dihydrofuranyl, pyrazolidinylimidazolinyl,
imidawlidinyl, 3-azabicyco[3.1.0]hexanyl, 3-
azabicyclo[4.1.0]heptanyl, azabicyclo[2.2.2]hexanyl, 3H-indoly1
quinolizinyl and N-pyridyl ureas. Spiro moieties are also included
within the scope of this definition. The foregoing groups, as derived
from the groups listed above, may be C-attached or N-attached where
such is possible. For instance, a group derived from pyrrole may be
pyrrol-1-y1 (N-attached) or pyrrol-3-y1 (C-attached). Further, a
group derived from imidazole may be imidazol-1-y1 (N-attached) or
imidazol-3-y1 (C-attached). An example of a heterocyclic group
wherein 2 ring carbon atoms are substituted with oxo (=0) moieties is
1,1-dioxo-thiomorpholinyl. The heterocycle groups herein are
unsubstituted or, as specified, substituted in one or more
substitutable positions with one or more substituents described
herein. For example, such heterocycle groups may be optionally
substituted with, for example, C1-C6 alkyl, C1-C6 allcoxy, halogen,
hydroxy, cyano, nitro, amino, mono(Ci-Cs)allcylamino,
di(CiCs)allcylamino, C2-C6 alkenyl, C2-C6 alkynyl, CI-Cs haloalkyl,
CI-Cs haloalkoxy, amino(CiCs)alkyl, mono(Ci-Cs)allcylamino(Cres)alkyl
or di(C1-C6)allcylamino(Ci-C6)allcyl. [00175]The term "aryl" refers
to a monovalent aromatic carbocyclic radical having a single ring
(e.g., phenyl), multiple rings (e.g., biphenyl), or multiple
condensed rings in which at least one is aromatic, (e.g.,
1,2,3,4-tetrahydronaphthyl, naphthyl, etc.), which are optionally
mono-, di-, or trisubstituted independently with substituents such as
halogen, lower alkyl, lower alkoxy, trifluoromethyl, aryl,
heteroaryl, and hydroxy. The term "aryl" includes bicyclic radicals
comprising an aromatic ring fused to a saturated, partially
unsaturated ring, or aromatic carbocyclic or heterocyclic ring.



WO 2006/119146PCT/US2006/016526 means acetyl. [00185]In general, the
various moieties or functional groups of the compounds of Formula I
may be optionally substituted by one or more substituents. Examples
of substituents suitable for purposes of this invention include, but
are not limited to, oxo, halogen, cyano, nitro, trifluoromethyl,
difluoromethoxy, trifluoromethoxy, azido, ORI4, _Nes02Ri5, _rn 14R15,
S 0 Nit-C(0)R'4, -C(0)0R14, -0C(0)R14, - NR14C(0)0R15, - NRI4C(0)R15,
-C(0)NR heteroaryl, arylallcyl, heteroarylalkyl, heterocyclyl, and
heterocyclylalkyl, where R14 and R15 are as defined herein. [00186]It
is to be understood that in instances where two or more radicals are
used in succession to define a substituent attached to a structure,
the first named radical is considered to be terminal and the last
named radical is considered to be attached to the structure in
question. Thus, for example, an arylalkyl radical is attached to the
structure in question by the allcyl group. [00187]The compounds of
this invention may possess one or more asymmetric centers; such
compounds can therefore be produced as individual (R)- or
(S)-stereoisomers or as mixtures thereof. Unless indicated otherwise,
the description or naming of a particular compound in the
specification and claims is intended to include both individual
enantiomers, diastereomers mixtures, racemic or otherwise, thereof.
Accordingly, this invention also includes all such isomers, including
diastereomeric mixtures and pure enantiomers of the Formula I.
Diastereomeric mixtures can be separated into their individual
diastereomers on the basis of their physical chemical differences by
methods known to those skilled in the art, for example, by
chromatography or fractional crystallization. Enantiomers can be
separated by converting the enantiomer mixture into a diastereomeric
mixture by reaction with an appropriate optically active compound
(e.g., alcohol), separating the diastereomers and converting (e.g.,
hydrolyzing) the individual diastereomers to the corresponding pure
enantiomers. The methods for the determination of stereochemistry and
the separation of stereoisomers are well known in the art (see
discussion in Chapter 4 of "Advanced Organic Chemistry", 4th edition,
J. March, John Wiley and Sons, New York, 1992). [00188]In addition to
compounds of the Formula I, the invention also includes solvates,
pharmaceutically acceptable prodrugs, pharmaceutically active
metabolites, solvates, and pharmaceutically acceptable salts of such
compounds. [00189] . A "pharmaceutically acceptable prodrug" is a
compound that may be converted under physiological conditions or by
solvolysis to the specified compound or to a  WO
2006/119146PCT/US2006/016526 pharmaceutically acceptable salt of such
compound. Prodrugs include compounds wherein an amino acid residue,
or a polypeptide chain of two or more (e.g., two, three or four)
amino acid residues (i.e., peptides) is covalently joined through an
amide or ester bond to a free amino, hydroxy or carboxylic acid group
of compounds of the present invention. Amino acid residues include,
but are not limited to, the 20 naturally occurring amino acids
commonly designated by three letter symbols and also includes
4-hydroxyproline, hydroxylysine, demosine, isodemosine,
3-methylhistidine, norvaline, beta-alanine, gamma-aminobutyric acid,
cirtulline, homocysteine, homoserine, omithine and methionine
sulfone. One preferred prodrug of this invention is a compound of
Formula I covalently joined to a phosphate residue. Another preferred
prodrug of this invention is a compound of Formula I covalently



formed by the replacement of a hydrogen atom in the amine group with
a group such as R-carbonyl, RO-carbonyl, NRK-carbonyl where R and R'
are each independently (C1-C10)alkyl, (C3-C7)cycloalkyl, benzyl, or
R-carbonyl is a natural a-arninoacyl or natural araminoacylnatural
a-aminoacyl, -C(OH)C(0)0Y wherein Y is H, (Cr-C6)allcyl or benzyl,
-C(0Yo)Y1 wherein Yo is (CI-C4) alkyl and Y1 is (Ct-C6)allcyl,
carboxY(Ci -C6)alkyl, amino(Ci-C4)alkyl or mono-N- or di-N,N-
(C1-C6)alkylaminoalkyl, -C(Y2)Y3 wherein Y2 is H or methyl and Y3 is
mono-N- or di-N,N-(Ci-C6)alkylamino, morpholino, piperidin- 1-y1 or
pyrrolidin-l-yl. [00192]Prodrugs of a compound may be identified
using routine techniques known in the art. Various forms of prodrugs
are known in the art. For examples of such prodrug derivatives, see,
for example, a) Design of Prodrugs, edited by H. Bundgaard,
(Elsevier, 1985) and Methods in Enzymology, Vol. 42, p. 309-396,
edited by K. Widder, et al. (Academic Press, 1985); b) A Textbook of
Drug Design and Development, edited by Krogsgaard-Larsen and H.
Bundgaard, Chapter 5 "Design and Application of Prodrugs," by H.
Bundgaard p. 113-191(1991); c) H. Bundgaard, Advanced Drug Delivery
Reviews, 8, 1- 38 (1992); d) H. Bundgaard, et al., Journal of
Pharmaceutical Sciences, 77:285 (1988); and e) N. Kakeya, et al.,
Chem. Pharm. Bull., 32: 692 (1984), each of which is specifically
incorporated herein by reference. [00193]A "metabolite" is a
pharmacologically active product produced through in vivo metabolism
of a specified compound or salt or prodrug thereof. Such products may
result for example from the oxidation, reduction, hydrolysis,
amidation, deamidation, esterification, deesterification, enzymatic
cleavage, and the like, of the administered compound. The invention
also includes products produced by a process comprising contacting a
compound of this invention with a mammal for a period of time
sufficient to yield a metabolic product thereof. [00194]Metabolites
of a compound may be identified using routine techniques known in the
art. For example, metabolite products typically are identified by
preparing a radiolabelled (e.g., 14C or 3H) isotope of a compound of
the invention, administering it parenterally in a detectable dose
(e.g., greater than about 0.5 mg/kg) to an animal such as rat, mouse,
guinea pig, monkey, or to man, allowing sufficient time for
metabolism to occur (typically about 30 seconds to 30 hours) and
isolating its conversion products from the urine, blood or other
biological samples. These products are easily isolated since they are
labeled (others are isolated by the use of antibodies capable of
binding epitopes surviving in the metabolite). The metabolite
structures are determined in conventional fashion, e.g., by MS,  WO
2006/119146PCT/US2006/016526 LC/MS or NMR analysis. In general,
analysis of metabolites is done in the same way as conventional drug
metabolism studies well-known to those skilled in the art. The
metabolite products, so long as they are not otherwise found in vivo,
are useful in diagnostic assays for therapeutic dosing of the
compounds of the invention. [00195]The term "solvate" refers to an
aggregate of a molecule with one or more solvent molecules. [00196]A
"pharmaceutically acceptable salt," unless otherwise indicated,
includes salts that retain the biological effectiveness of the free
acids and bases of the specified compound and that are not
biologically or otherwise undesirable. A compound of the invention
may possess a sufficiently acidic, a sufficiently basic, or both
functional groups, and accordingly react with any of a number of



HN-N 1-1   Scheme I [00201]Scheme I illustrates one method of
preparing thiadiazoline intermediates of the Formula 1-3.
Thiocarbazide I-1 (Talcasugi, J. J., Bucicwalter, B. L., European
patent EP 1004241) can be condensed with the desired ketone or
aldehyde 1-2 in an appropriate organic solvent such as ethanol,
methylene chloride, 1,1-diethoxyethane or the like, optionally in the
presence of a suitable acid such as acetic acid, at room temperature
or elevated temperatures to give a thiadiazoline of Formula 1-3. In
one embodiment, I-I is combined with 1-2 in ethanol at room
temperature to afford thiadiazoline 1-3, wherein RI, Arl and Ar2 are
as defined herein.  Scheme 11 [00202]Thiadiazolylthiadiazolines of
the Formula 11-4 can be prepared from intermediate 1-3 as illustrated
in Scheme II. One method for generating thiourea intermediate II-1
comprises reacting intermediate 1-3 with an appropriate
thiocarbonylating agent such as thiocarbonyldiiraidazole or
thiocarbonylditriazole in a suitable solvent such as THE, 1,2-
dichloroethane, methylene chloride, or acetonitrile at elevated
temperatures, followed by treatment with ammonia. In one embodiment,
intermediate 1-3 is reacted with thiocarbonyldiimidazole in THF at
elevated temperatures (e.g., from 60 C to reflux) and then treated
with concentrated aqueous ammonia to afford II-1. Alternatively, II-1
can be synthesized via treatment of 1-3 with a suitable acyl
isothiocyanate or alkoxycarbonyl isothiocyanate such as benzoyl
isothiocyanate, ethoxycarbonyl isothiocyanate, acetyl isothiocyanate
or 4-chlorobenzoyl isothiocyanate in an appropriate solvent such as
THF, methylene chloride, ethanol, acetone, acetonitrile or DMF at
elevated temperatures to form 11-2, where R is alkyl, aryl or alkoxy.
[00203]Intermediate 11-2 can then be converted to II-1 by removal of
the acyl or alkoxycarbonyl group with a suitable base such as, but
not limited to, K2CO3, Na0H, Na0Me, ammonia or hydrazine in a
suitable solvent such as methanol, ethanol, acetone, THE, or aqueous
mixtures of such solvents at elevated temperatures. In one
embodiment, 1-3 is treated with benzoyl isothioeyanate in THE at
reflux to afford 11-2, which is then subjected to aqueous K2CO3 in
methanol with heating (70 C) to generate II-1. Intermediate 11-1 can
WO 2006/119146PCT/US2006/016526 be converted to II-4 by heating with
an appropriate a-haloketone or a-haloaldehyde II-3 in a suitable
solvent such as ethanol, DIVIF or acetone at elevated temperatures.
Optionally, a base such as diisopropylethylamine or triethylamine can
be added to the reaction mixture when either or II-3 bears
acid-sensitive functionality. In one embodiment, intermediate II-1 is
heated (60-70 C) with II-3 and diisopropylethylamine in ethanol to
provide compound II-4. [0 0204]For the purposes of Scheme II, RI, Ar1
and Ar2 are as defined herein, R5 includes, but is not limited to, H,
alkyl, cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, heterocyclyl, heterocyclylalkyl, -C( ,o)NRioRit,
_ce_coRio, -C(0)OR', and substituted forms thereof, and Rs
independently includes, but is not limited to, H, alkyl, cycloalkyl,
alkenyl, alkynyl, aryl, heteroaryl, arylalkyl, heteroarylallcyl,
heterocyclyl, heterocyclylalkyl, and substituted forms thereof.
PCT/1JS2006/016526 RI AO -4.-S_Ar2AO -4--S>__Ar2 k, / 0(N-N I____,.. 



N,N,,, '..../11 \ X- R'    Scheme HI [00205]Compounds of Formulas
IH-5 and 111-9 can be synthesized as illustrated in Scheme III. To
prepare a compound of Formula III-5, intermediate 1-3 can be reacted
with carbonyldiimidazole in a suitable solvent such as THE or
methylene chloride at elevated temperatures to provide HI-1.
Intermediate III-1 can then be alkylated with a suitable alkylating
agent such as, but not limited to, iodomethane, methyl
trifluoromethanesulfonate, or benzyl bromide, in an appropriate
solvent such as acetonitrile or methylene chloride at room
temperature or elevated temperatures to produce imidazolium
intermediate 111-2, where R' is alkyl or arylmethyl. In one
embodiment, III-1 is allcylated using iodomethane in acetonitrile.
III-4 can be synthesized by treating IH-2 with an appropriate amine
of the 40  Formula 111-3 in the presence of a base such as
triethylamine, diisopropylethylamine or excess 111-3 in a suitable
solvent such as THY, DMF or methylene chloride. In another
embodiment, 111-2 is subjected to excess 111-3 in methylene chloride
to afford urea 111-4. Urea 111-4 can be converted to
3-oxazolylthiadiazoline III-5 by a procedure that includes hydrolysis
of the dialkyl acetal utilizing an appropriate acid such as
p-toluenesulfonic acid, TEA or sulfuric acid in a suitable
aqueous-organic solvent mixture such as wet acetone,
chloroform-water, or wet methanol, followed by isolation of the
deprotected intermediate (which can exist as a mixture of aldehyde
and hemiacetal species) and subjecting this crude material to
conditions for oxazole formation. Oxazole formation can be achieved
under a variety of reaction conditions such as, but not limited to:
1) a two-step, one-pot procedure in which the first step comprises
treatment with a combination of a phosphine such as
triphenylphosphine, a halogenating reagent such as iodine, bromine,
hexachloroethane or 1,2- dibromo-1,1,2,2-tetrachloroethane, and a
suitable base such as triethylamine, pyridine, collidine, or
2,6-di-tert-butylpyridine in an appropriate solvent such as methylene
chloride or acetonitrile, and the second step comprises treatment
with a suitable base such as DBU, triethylamine or
diisopropylethylamine at room temperature or elevated temperatures;
or 2) POC13, SOC12, Burgess reagent or like reagents in a suitable
solvent such as toluene, pyridine, acetonitrile or THY at elevated
temperatures. In one embodiment, 111-4 is heated at elevated
temperature (e.g., 70 C) with p-toluenesulfonic acid in THF-water
solvent. The crude product is then isolated and immediately treated
with tiphenylphosphine, 1,2-dibromo1,1,2,2-tetrachloroethane and
2,6-di-tert-butylpyridine in dichloromethane followed by DBU in
acetonitrile to afford [00206]To prepare a compound of Formula III-9,
as shown in Scheme III, imidazolium intermediate 111-2 can be
converted to urea intermediate III-7 by treatment with the
appropriate amino alcohol 111-6 in the presence of a base such as
triethylamine, diisopropylethylamine or excess 111-6 in a suitable
solvent such as THF or methylene chloride. Oxidation of 111-7 to
provide ketone ELI-8 can be achieved by treatment with a suitable
oxidizing agent in an appropriate solvent such as methylene chloride
or chloroform. Suitable oxidizing agents include, but are not limited
to, DMSO/oxalyl chloride/NEt3 and Dess-Martin periodinane.
Intermediate IH-S can be converted to 111-9 under suitable reaction
conditions such as, but not limited to: 1) a two-step, one-pot



Scheme IV [00208]Scheme IV illustrates a method for preparing
3-dihydropyrrol-one- thiadiazolines. Thiadiazolines of Formula IV-1
can be prepared by reacting intermediate 1-3 with
3,4-dihydropy1rol-2-one (where X is a leaving group) in a suitable
organic solvent such as TI-IF, ethanol, methylene chloride,
1,1-diethoxyethane, isopropanol or the like at elevated temperatures
(e.g., 60-80 C). In one embodiment, 1-3 is reacted with 5-ethoxy-3,4-
dihydropyrrol-2-one (Chem. Pharm. Bull., 2202), 2999 (1974)) in TIE
and isopropanol at 80 C to afford a thiadiazoline of Formula Ill-i.
00209]For the purposes of Scheme IV, RI, Arl and Ar2 are as defined
herein, and R5 and R55 independently include, but are not limited to,
H, halogen, cyano, nitro, azido, _New% _NRioso2R13, _SO2NRIoRtt,
_c(r_o)Rio, -C(0)0R1, -0C(=0)R1, d\TR IC( 0)0R13, - ,NRioc(,o)Rii,
_C(=0)NRIR11, -SRI, -S(0)R13, -SO2R13, - 802NHC(=0)R1, -
NRIC(=0)NRIIR12, ..- "10-.                                      1NR.
C(NCN)NRI 11e2, -OR, alkyl, cycloalkyl, alkenyl, allcynyl, aryl,
heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl,
heterocyclylalkyl, and substituted forms thereof.  WO
2006/119146PCT/US2006/016526 Arls HN 'N  Art s 5       Fc5a 1-3V-1V-2
Scheme V 



[00210]Scheme V illustrates a method of preparing
3-(4,5-dihydrothiazol-21/0- thiadiazolines of Formula V-2.
Intermediate V-1 can be prepared from 1-3 in a manner similar to the
preparation of II-1 in Scheme II. In one embodiment, 1-3 is reacted
with thiocarbonyldiimidazole in THF at reflux and then treated with
2-bromoethylamine at reflux to afford V-1 where X is bromine.
Optionally, a base such as diisopropylethylamine or triethylamine can
be added in the presence of acid-sensitive functionality.
Intermediate V-1, where X is a leaving group, can be converted to a
thiadiazoline V-2 with a suitable base such as, but not limited to, a
tertiary amine, 1C2CO3, Na0Me, or Na0H, or by heating intermediate
V-1 at elevated temperatures in a suitable organic solvent such as
Till?, ethanol, methylene chloride, 1,1-diethoxyethane, isopropanol
or the like. In one embodiment, V-1 is heated at elevated
temperatures (e.g., 70-90 C) in THF to afford a thiadiazoline of
Formula V-2.  [00211]For the purposes of Scheme V, RI, Art and Ar2
are as defined herein R5 and R5a independently include, but are not
limited to, II, alkyl, cycloalkyl, alkenyl, allcynyl, aryl,
(=CONRIORII, heteroaryl, arylalkyl, heteroarylallcyl, heterocyclyl,
heterocyclylallcyl, -C -C(=0)R1, -C(0)0R1, and substituted forms
thereof.  WO 2006/119146 RIRI S, Ail 1....1.- t.A1.2 ta,N-N1:),N-N HN
X- + i---1 111-2VI-1 Y=O  or S P =R5 or NR15R11  \--Ar2 0/11--N ,NH
H2N VI-3 BrCN RIRI Arlt. Se-\ Ar2Ar14:St- Ar2 014-N 



H2N-4 1,,,IR15R11N- ---. -( 117 N-11N-N VI-4V1-5     Scheme VI
[00212]Scheme VI illustrates methods for preparing 5-0
,3,4-thiadiazol-3(2H)11)- 1,3,4-oxadiazoles. According to one method,
intermediate HI-2 is reacted with the appropriate hydrazide,
thiohydrazide, semicarbazide or thiosemicarbazide and a suitable base
such as triethylamine or diisopropylethylamine in an organic solvent
such as DCM, THF, DCE, acetone, DMF or acetonitrile to give
thiadiazoline VI-1 where Y is 0 or S and P is R.5 or NRIR1I, where RI
and RII are as defined herein. For the purposes of Scheme VI, R5
includes, but is not limited to, II, alkyl, cycloalkyl, alkenyl,
alkynyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl,
heterocyclylalkyl, and substituted forms thereof. Thiadiazoline VI-2
can then be prepared by reacting intermediate VI-1 with POC13, EDCI,
Mel or other activating agent with the optional addition of a
suitable base such as triethylamine or diisopropylethylamine in a
suitable organic solvent such as DCE, DCM, DMF, THF or acetonitrile.
In one embodiment, intermediate III-2 is reacted with acetohydrazide
and triethylamine in DCM to give intermediate VI-1, where P is methyl
and Y is oxygen. Intermediate VI-1 is then reacted with POC13 and
diisopropylethylamine in DCE at room temperature to give oxadiazole
VI-2. 44  WO 2006/119146PCT/US2006/016526 [00213)In another
embodiment as shown in Scheme VI, intermediate III-2 can be reacted
with a thiosemicarbazide in a suitable organic solvent such as THE,
MeCN, DCM or DCE at room temperature to give intermediate VI-1 where
Y is sulfur and P is NR1R". Intermediate VI-1 is then treated with
EDCI or other suitable activating agent to give amino oxadiazole
VI-5, wherein RI, Arl, Ar2, RI and R" are as defined herein.
[00214]Alternatively, as also shown in Scheme VI, intermediate III-2
can be treated with hydrazine and an appropriate base such as
triethylamine, diisopropylethylamine or excess hydrazine in a
suitable organic solvent such as DCM, THF, DCE, acetone, DMF or
acetonitrile to give intermediate VI-3. Intermediate VI-3 can then be
treated with BrCN in the presence of a suitable base such as
triethylamine, diisopropylethylamine, K2003, NaHCO3, or Na0Ac in an
appropriate organic solvent such as DCE, DCM, THF, ether, or
acetonitrile at room temperature or elevated temperatures to give
oxadiazole VI-4. Functionalization of the amino group affords
oxadiazoles VI-5 (Arznehnitte/-Forschung (2003), 53(5), Forschung
(2003), R1 Ar2 +s)-- HN-N /     eNH OFR5 301-306; Heterocyclic
Communications 53(1), 44-52). Ar2 R1 A--; vn.3 121 



1 V11-2 I/1--Ar2 (2003), 9(2), BrCN --p- H2N-C 199-202; Ar2-I
Arzneimittel- R1 1.-S >-Ar2 t II V11-4  R1 W1-5 WN Ar2tS--
is...,,,N-N  Al2_,1,--S>_Ar2 S..,N-N 4Ar2 1-3 --p- aiN-N ,NH HN Ar2
R5-II 



N'N  t-Ar2         1211211NII N'N   HN VII-1       Scheme VII
[00215]5-(1,3,4-thiadiazol-3(2H)-y1)-1,3,4-thiadiazoles of Formula
VU-2 can be prepared from intermediate 1-3 as illustrated in Scheme
VII, One method includes preparing intermediate VII-1 by reacting 1-3
with an appropriate thiocarbonylating agent such as 45  WO
2006/119146PCT/US2006/016526 



thiocarbonyldiimidazole or thiocarbonylditriazole in a suitable
solvent such as THE, 1,2- dichloroethane, methylene chloride, or
acetonitrile at elevated temperatures followed by treatment with the
appropriate hydrazide or semicarbazide to provide intermediate VU-i.
ThiadiazolineV11-2 can be prepared by reacting intermediate 1711-1
with POC13, EDCI, Mel or other activating agent, optionally in the
presence of a suitable base such as triethylamine or
diisopropylethylamine, in a suitable organic solvent such as DCE,
DCM, DMF, THF or acetonitrile. Alternatively, V11-1 can be
synthesized via V11-3, which can be prepared by reacting 1-3 with an
appropriate thiocarbonylating agent such as thiocarbonyldiimidazole
or thiocarbonylditriazole in a suitable solvent such as THF,
1,2-dichloroethane, methylene chloride, or acetonitrile at elevated
temperatures followed by addition of hydrazine. Treatment of 1711-3
with a suitable isocyanate, anhydride or acyl chloride in an
appropriate solvent such as THE, methylene chloride, ethanol,
acetone, acetonitrile or DMF provides intermediate 1711-1. In one
embodiment, intermediate 1-3 is reacted with thiocarbonyldiimidazole
in THF at elevated temperatures (e.g., from 60 C to reflux) and then
treated with hydrazine to afford intermediate VH-3. Intermediate
1711-3 is then reacted with an acid anhydride in dichloromethane to
give VIM, which is treated with POC13 and diisopropylethylamine in
DCE at room temperature to give thiadiazole VH-2.
[00216]Alternatively, as shown in Scheme VII,
5-(1,3,4-thiadiazol-3(211)-y1)-1,3,4- thiadiazole 1711-2 can be
prepared through thiadiazoline 1711-3 upon treatment with 1,1,1-
triallcoxyalkanes and a suitable acid such as p-toluenesulfonic acid,
camphorsulfonic acid or TFA in neat 1,1,1-trialkoxyalkane or in a
suitable solvent such as DMF, DCM, or alcoholic solvent at elevated
temperatures. In another embodiment, 1711-3 is reacted with trimethyl
orthoformate and catalytic amount of p-toluenesulfonic acid at 60 C
to afford VII-2 where R5 is hydrogen. [00217]Intermediate VII-3 can
also be treated with BrCN in the presence of a suitable base such as
triethylamine, diisopropylethylamine, K2CO3, NaHCO3 or Na0Ac in an
appropriate organic solvent such as DCE, DCM, THF, ether, or
acetonitrile at room temperature or elevated temperatures to give
thiadiazole 1711-4. Functionalization of the amino group affords
thiadiazoles 1711-5 (Arzneimittel-Forschung (2003), 53(5), 301-306;
Heterocyclic Communications (2003), 9(2), 199-202;
Arzneimittel-Forschung (2003), 53(1), 44-52). [00218]For the purposes
of Scheme VII, RI, Ari, Ar2, - to A. and R" are as defined herein,
and R.5 includes, but is not limited to, H, -oNRI .tc. alkyl,
cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, heterocyclyl, heterocyclylallcyl, and substituted 46
WO 20061119146PCT/US20061016526 forms thereof. R1RI Arl-f-5-Ar2Arl+S
mft'ir2RI Arl+S ay N-NOin"-N-Ar2 N- N.NHN II S-Nil X-HO,....-N R5 + \
R'/ R5 \",1/4R1VIH-3 III-2VH1-1--E-S- Ar1 4 Ar2 NH Scheme VIII 



[00219]Scheme VIII illustrates methods for preparing
5-(1,3,4-thiadiazol-3(2H)-y1)- 1,2,4-oxadiazoles of Formula V111-3.
Thiadiazoline VIII-1 can be prepared by reacting intermediate 111-2
with AP-hydrovamidine or N-hydroxyguanidine in a suitable organic
solvent such as DCM, THE, DCE, acetone, DMF or acetonitrile.
Intermediate VIII-1 can be converted to thiadiazoline 'V111-3 by
treatment with a dehydrating agent or by heating. Alternatively,
V111-1 can be transformed to V111-2, wherein OR' is a leaving group,
by treatment with acetic anhydride, acetyl chloride, methanesulfonyl
chloride, p-toluenesulfonyl chloride or like reagents. Intermediate
V111-2 can be cyclized to thiadiazoline VIH-3 by treatment with a
dehydrating agent or by heating. In one embodiment, intermediate
111-2 is reacted with AP-hydroxyacetamidine in DCM to give
intermediate VIII-1 wherein Rs is methyl. Intermediate V111-1 is
treated with acetic anhydride in DCM to afford VIII-2, where R' is
C(0)Me and Rs is methyl. Intermediate VIH-2 is then heated in
pyridine at 80 C to give thiadiazoline [00220]For the purposes of
Scheme VIII, RI, Arl, and Ar2 are as defined herein, and R5 includes,
but is not limited to, H, -NRIR11, alkyl, cycloallcyl, alkenyl,
alkynyl, aryl, heteroaryl, arylalkyl, heteroarylallcyl, heterocyclyl,
heterocyclylalkyl, and substituted forms thereof.  Rg Rh Dc_3 Scheme
IX 1002211Thiadiazolylthiadiazolines of the Formula IX-2 can be
prepared from intermediate 11-1 as illustrated in Scheme IX.
Intermediate 11-1 can be converted to IX-2 by heating with an
appropriate cyclic ketone X-1, wherein X is halogen or other suitable
leaving group, Y is oxygen, sulfur, -5(0)-, -8(0)2-, a substituted
nitrogen group or an optionally substituted carbon group, n is an
integer from 1 to 4 and p is an integer from 1 to 4, in an
appropriate solvent such as ethanol, DMF or acetone at elevated
temperatures to provide DC-2. Appropriate cyclic ketones DC-1
include, but are not limited to, 2-chlorocyclohexanone, 2-
chlorocyclopentanone and tert-butyl
3-bromo-4-oxopiperidine-1-carboxylate. Optionally, a base such as
diisopropylethylamine or triethylamine can be added to the reaction
mixture when H-1 bears acid-sensitive functionality. Alternatively,
compounds of the Formula IX-2 may be synthesized by a two-step,
one-pot procedure in which an appropriate cyclic ketone of the
Formula IX-3 is first halogenated by treatment with iodine, bromine
or other suitable halogenating agent in a suitable solvent such as
ethanol, acetic acid or carbon tetrachloride at elevated temperatures
and then subjected to 11-1 at elevated temperatures. [00222]For the
purposes of Scheme IX, 121, Art and Arzare as defined herein, and IC
Rf, lig, and Rh include, but are not limited to, Cl, F, cyano, nitro,
azido, -0R1, -NR15021213, -SO2NR1R11, -C(=0)R1, -C(0)0R1, -0C(=0)R1,
Nit C(=0)0R13, _NR10c(=0)RI_q=o)NRIOR11,_S(0)R1 3, -50212.13,
-SO2NHC(=0)RI _Nreog=o)NRitR12, _NR' Oc(NeN)NR11,-. 12, .tc.alkyl,
cycloalkyl, alkenyl, alkynyl, aryl,  WO 2006/119146PCT/US2006/016526
thereof. R1 Arl-f-S\ - rAr2 NH2 11-1    R1 



Arl4 *S-Ar2 S NC(0)R5 X-2       R1 s ReNHNH2Art* />_Ara X-3NI" IV p.
R6-Ny" R5 X-4 Scheme X [00223]Triazolylthiadiazolines of the Formula
X-4 can be prepared from intermediate II-1 as illustrated in Scheme
X. Intermediate II-1 may be acylated with the appropriate acyl halide
or acid anhydride in a suitable solvent such as THE, methylene
chloride, acetone, acetonitrile or DMF to form X-1. Alternatively,
X-1 may be synthesized in a manner similar to that of intermediate
11-2 as shown in Scheme II. Intermediate X-1 can then be alkylated to
form X-2, where R' is an alkyl group, by treatment with methyl
iodide, methyl trifluoromethanesulfonate or other suitable alkylating
agent in the presence of a suitable base such as sodium carbonate,
potassium carbonate, Na0H, or Ag20, in an appropriate solvent such as
acetone, acetonitrile, THF, DMF or methanol. X-2 can then be treated
with a hydrazine of formula X-3 in a suitable solvent such as
ethanol, DMF, THE or acetonitdle at room temperature or at elevated
temperatures to afford triazole X-4 as the predominant product. When
R6 is hydrogen, X-4 or a tautomer of X-4 is obtained. In one
embodiment, I3 is treated with benzoyl isothiocyanate in THF at
reflux as shown in Scheme II to give X-1 wherein R5 is phenyl.
Alkylation of X-1 with methyl iodide and sodium carbonate in THE
affords X-2 wherein R.' is methyl. Treatment of X-2 with hydrazine in
ethanol provides X-4 wherein R6 is hydrogen. [00224]For the purposes
of Scheme X, RI, Arl and Ar2 are as defmed herein, R5 includes, but
is not limited to, H, alkyl, cycloalkyl, alkenyl, alkynyl, aryl,
heteroaryl, 49  WO 2006/119146PCT1US20061016526 arylalkyl,
heteroarylalkyl, heterocyclyl, heterocyclylalkyl, and substituted
forms thereof; and R6 may include, but is not limited to, H, alkyl,
cycloallcyl, alkenyl, allcynyl, aryl, heteroaryl, heterocyclyl, and
substituted forms thereof.  Str2 



R1 NH2Ar2)..-Sr'CO2HR1 HIrS RINHRiNH X1-2 ) RkRk RiRI  XI-3XI-4
Scheme XI 1002251Scheme XI illustrates a method for preparing
pyridinyl-thiadiazolines and pyrimidyl-thiadiazolines, using pyridine
based analog XI-1 as shown, or an appropriately substituted
pyrimidine. Substituted thiohydrazides of formula XI-3, can be
readily formed by reaction of XI-1 with an appropriate conjugate
thioester XI-2, in an appropriate solvent such as ethanol, DMF, THF,
water or mixtures at room or below (for example, at a temperature
ranging from -10 C to 30 C) under basic conditions such as, potassium
carbonate, sodium carbonate, sodium bicarbonate, triethyl amine and
similar entities. Thiadiazolines of Formula XI-4 can be prepared by
reacting intermediate XI-3 with an appropriately substituted aldehyde
or ketone 1-2 in a suitable organic solvent such as THF, ethanol,
methylene chloride, 1,1-diethoxyethane, isopropanol or the like, at a
temperature ranging from, for example, 23-80 C. In one embodiment,
XI-3 is reacted with benzaldehyde (Ada Chem. Scand. (14), 789,
(1960); J. Chem. Soc. Perkin Trans I (2), 360 (1981)) in ethanol,
with catalytic hydrochloric acid, at a temperature of, for example,
23 C, to afford a thiadiazoline of Formula XI-4. [00226]For the
purposes of Scheme XI, RI, Arl and Ar2 are as defined herein, 121,
Rk, and RI independently include, but are not limited to, H, halogen,
cyano, nitro, azido, 02R'3, SO2NRioRit, _c(=o)Rio, C(0)0R',
-0C(=0)R1, upDRI3, t...(=0)R11, -C(=0)NRIR11,-S(0)R13, -S021213, -
_NRg,o)NRi 1- 12, _ S02,Nilee=0)R1,ioRNRIC(NeN)NRI IR12, _On 10,
rc.alkyl, cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, heterocyclyl, heterocyclylalkyl, and substituted
forms thereof.  WO 2006/119146PCT/US2006/016526    0  RI 



Ar s N, N R5 R5a XII-3 Scheme ni [00227]Scheme XII illustrates a
method for preparing bicyclic pyridinyl-thiadiazolines and bicyclic
pyrimidinyl-thiadiazolines, using appropriately substituted pyridinyl
hydrazines MI-1 as depicted or similarly substituted pyrimidinyl
hydrazines. Intermediate X11-1 can be converted to XII-2 wherein Y is
oxygen, sulfur, -5(0)-, -5(0)2-, a substituted nitrogen group or an
optionally substituted carbon group, n is an integer from 1 to 4 and
p is an integer from 1 to 4; X is nitrogen or an optionally
substituted carbon group, by reaction , with an appropriate thioester
3(I-2, in an appropriate solvent such as ethanol, DMF, THF, water or
WO 2006/119146PCT/US2006/016526 mixtures at or below room temperature
(for example between -10 C to 30 C) utilizing bases such as,
potassium carbonate, sodium carbonate, sodium bicarbonate,
triethylamine and similar entities. Thiadiazolines of Formula X11-3
can be prepared by reacting intermediate XII-2 with an appropriately
substituted aldehyde or ketone 1-2 in a suitable organic solvent such
as THF, ethanol, methylene chloride, 1,1-diethoxyethane, isopropanol
or the like at a temperature ranging, for example, from 23-80 C as
described in Scheme XI, and exemplified in (Arkiv Kern!. (9), 255,
(1956); Acta Chem. Scand (14), 789, (1960); J. Chem. Soc. Perkin
Trans I (2), 360 (1981). For the purposes of Scheme XLI, RI, R5, R$a,
Arl, and A? are as defined herein.  NH   z1;1 ,pw R21 Arl-Ar2 -
XIII-3 NH  Rd,R2o ZZ1;1 Arl+W) 4-- Ar21-1:VS_R2A1r2 R4.R4  XIII-4    



N"OR22 II Rio  Z  NH2 ,R20 ZN   4 Ar2 H R4-  -  Ar1-1-Ar2      XIII-6
Scheme XIII [00228]Scheme XIII illustrates a method of preparing
compounds of the Formulas XM-4,XIII-6 and XIII-7. XIII-1 can be
synthesized in a manner similar to that  



WO 2006/119146PCT/US2006/016526 previously described in the above
Schemes. Nitrile XIH-1 can be converted to imidate XIII2 wherein Q is
oxygen by treatment with an anhydrous solution of HCI in methanol,
ethanol or other appropriate alcohol at lowered or ambient
temperatures. XIII-1 can be converted to thiohnidate wherein Q is
sulfur by treatment with HCI and the appropriate thiol in neat thiol
or a suitable solvent such as methanol, ethanol, ether or benzene. In
certain embodiments, XIII-1 is subjected to anhydrous ethanolic HCI
at 0 C and allowed to warm to room temperature to afford the
hydrochloride salt of XM-2 wherein Q is oxygen and Rd is ethyl.
XIII-2 can then be converted to amidine by treatment with ammonia or
the appropriate amine in ethanol, methanol or other appropriate
solvent. In certain embodiments, XIII-2 is treated with an amine in
methanol at room temperature to afford XIII-3 or a tautomer thereof.
can be obtained by subjecting the hydrochloride salt XIII-2 to
cyanamide in alcdholic solvent, followed by treatment with
triethylamine or other suitable base and the appropriate amine.
Alternatively, 2WI-4 can be generated from XIII-3 by treatment with
cyanogen bromide or cyanogen chloride and triethylamine or other
suitable base in an appropriate solvent such as ethanol,
acetonitrile, chloroform or DMF. is synthesized from XM-2 by
treatment with an alkoxyamine, hydroxylamine, or a salt thereof in
the presence of triethylamine or other suitable base in ethanol,
methanol, or other suitable solvent. In certain embodiments, wherein
Q is oxygen and Rd is ethyl is treated with the appropriate
alkoxyamine hydrochloride in ethanol at room temperature to afford
XIII-5 wherein R18 is alkyl. XIII-6 can be produced from XIII-2 by
subjecting XIII-2 to the appropriate mono-substituted amine at room
temperature or elevated temperature in ethanol, methanol, or other
appropriate solvent.  IS WO 2006/119146  R1e. R2o N N, z Ril
Ari+1__Arz V.-14 XIV-2 Rls Rig ZR*I7 Ar14.-W_Ar2 R" XIV-3
PCT/US2006/016526  CN R12 ZR. AO+ We-Ar2 XIV-4 Scheme XIV
1002291Scheme XIV illustrates a method of preparing compounds of the
Formulas XCV-2, XIV-3 and XFV-4. Amines of the formula XW-1 are
prepared in a manner similar to that described in the above Schemes.
Amine XIV-1 can be converted to X1V-2 by treatment with a
guanidinylating reagent such as, but not limited to, a substituted or
unsubstituted Stmethylisothiourea, carbodiimide,
3,5-dimethy1-1H-p3razole-1-carboxamidine Or aminoiminomethanesulfonic
acid reagent in an appropriate solvent and at elevated temperature if
necessary. Alternatively, XIV-2 can be prepared by subjecting XIV-1
to a N-protected guanidinylating reagent such as, but not limited to,
di-Boc-S-methylisothiourea, diCBz-triflylguanidine, or
N,N'-bis(tert-butoxycarbony1)-1H-pyrazole-l-carboxamidine in a
suitable solvent followed by subsequent removal of the protecting
groups under the appropriate conditions to provide XIV-2 or a
tautomer thereof. In certain embodiments, amine MV-1 is treated with
N,N-bis(tert-butoxycarbony1)-1H-pyrazole-1-carboxamidine in
tetrahydrofuran, followed by treatment with hydrochloric acid in
dioxane to remove the tert- 



WO 2006/119146PCTMS2006/016526 butoxycarbonyl protecting groups to
afford XIV-2 or a tautomer thereof wherein R18, Rzo and .tc. are
hydrogen. Compound MV-3 can be obtained from amine MV-1 by treatment
with the appropriate imidate or imidate salt in combination with a
suitable base, in an alcoholic solvent at elevated temperature. In
certain embodiments, amine MV-1 is treated with the hydrochloride
salt of an ethyl imidate and triethylamine in refliudng anhydrous
ethanol to afford nv-3 or a tautomer thereof. Compound XIV-4 is
prepared by treatment of amine XIV-1 with the appropriate
cyanoimidate or cyanoimidate salt in combination with a suitable
base, in an alcoholic solvent. In certain embodiments, amine XIV-1 is
treated with an Ncyano ethyl imidate hydrochloride and triethylamine
in anhydrous ethanol to afford mV-4 or a tautomer thereof.   ill Z.
N.R17 Ai4 4 Ar2 - XV-1 Scheme XV  Rzo HN N, y 0R22 z 4 Ar2 R4-- XV-2
[00230]Scheme XV illustrates a method of preparing compounds of the
Formula XV- 2. Amine XIV-I can be converted to compound XV-1 by
treatment with cyanogen bromide or cyanogen chloride in the presence
of a suitable base and appropriate solvent. In certain embodiments,
amine XIV-1 is treated with cyanogen bromide and triethylamine in
methylene chloride. Compound XV-2 can be prepared by treatment of
compound XV-1 with excess of an alkoxyamine or alkoxyamine salt in
the presence of an appropriate base in a suitable solvent optionally
at elevated temperatures. In certain embodiments, XV-1 is treated
with excess alkoxyamine hydrochloride salt and triethylamine in
ethanol at reflux temperature to provide XV-2 or a tautomer thereof.



WO 2006/119146 Ar14-"W_Ai2 ZR17 R12 NC,NyN,R21 z,N,R17 Art--1-AAS_Ar2
PCT/US2006/016526 R20 H2N yNyN,R21 0N Z"R17  N-- N XIV-1 ReN-N XVI-1
Scheme XVI 4Ar2 11-N XV1-2  [00231]Scheme XVI illustrates a method of
preparing compounds of the Formulas XVI-1 and XVI-2. Compound XVI-1
can be prepared in one step from amine XIV-1 by treatment with a
cyano-guanidinylating reagent such as, but not limited to, an Noy
anocarbamimidate, an S-alkyl-N-cyanocarbamimidothioate, or
dicyanamide salt. Alternatively, compound XVI-1 can be synthesized in
a two-step procedure from MV-1 by initial treatment with a reagent
including, but not limited to, an N-cyanocarbonimidate or an
N-cyanocarbonimidodithioate, optionally in the presence of a suitable
base, followed by subsequent treatment with ammonia or the
appropriate amine. In certain embodiments, the hydrochloride salt of
amine XIV-1 is subjected to diphenylcyanocarbonimidate and
triethylamine in isopropanol at room temperature, followed by
treatment with ammonia or the appropriate amine in methanol at reflux
temperature. Compound )(VI-2 can be prepared by treatment of compound
XVI-1 with acid and water in a suitable solvent. In certain
embodiments, compound XVI-1 is treated with hydrochloric acid in
methanol and water to provide compound XVI-2 or a tautomer thereof.
WO 2006/119146PCT/US2006/016526  R2ZNN     -o Ar14- ReN-N xvim 



N- R18 R22 A. %N R" -0 -N XV111-2    Scheme XVII [00232]Scheme XVII
illustrates a method of preparing compounds of the Formulas XVfI-2
and XVII-3. Alkmryamines of the formula XVII-I can be prepared by a
similar route to the preparation of amines of the formula XIV-1 using
the appropriate N-protected ketone precursor. Compound XVII-2 can be
prepared by treatment of alkoxyamine XVII-1 with the appropriate
imidate or imidate salt in combination with a suitable base, in an
alcoholic solvent at elevated temperature. In certain embodiments,
alkoxyamine XVII-1 is treated with the hydrochloride salt of an ethyl
iraidate and triethylamine in refluxing absolute ethanol to afford
XVII-2 or a tautomer thereof. Compound XVII-3 can be prepared by
treatment of alkoxyamine XVII-1 with a guanidinylating reagent such
as, but not limited to, a substituted or unsubstituted
S-methylisothiourea, carbodiimide,
3,5-dimethy1-1H-pyrazole-lcarboxarnidine or
aminoirainomethanesulfonic acid reagent in the appropriate solvent
and at elevated temperature if necessary. Alternatively, XVII-3 can
be prepared by subjecting XVII-1 to a N-protected guanidinylating
reagent such as, but not limited to, di-Boc-Srnethylisothiourea,
di-CBz-trifylguanidine, or
N,W-bis(tert-butoxycarbony1)-1H-pyrazole-1carboxamidine in a suitable
solvent followed by removal of the protecting groups under the
appropriate conditions to provide XVII-3 or a tautomer thereof. In
certain embodiments, alkoxyamine XVII-1 is treated with
N,N-bis(tert-butoxycarbony1)-1H-pyrazole-lcarboxamidine in
tetrahydrofuran, followed by treatment with hydrochloric acid in
dioxane to  WO 2006/119146PCT/US2006/016526 remove the
tert-butoxycarbonyl protecting groups to afford XVII-3 or a tautomer
thereof wherein 1218, R2 and R21 are hydrogen.  Ri8Ny R19 Z OR
Arl4N-WAr2 R4d -N XVIII-2 RutN,R2i ,N, Z OR Ar+W r\__Ar2 -N R4
XVIII-3  



Scheme XVIII [00233]Scheme XVIII illustrates a method of preparing
compounds of the Formulas XVIII-2 and XVIII-3. Alkoxyamines of the
formula XVHI-I can be prepared by a similar route to the preparation
of amines of the formula XIV-1 using the appropriate N-protected
ketone precursor. Compound XVIII-2 can be prepared by treatment of
alkoxyamine XVIII1 with the appropriate imidate or imidate salt in
combination with a suitable base, in an alcoholic solvent at elevated
temperature. In certain embodiments, alkoxyamine XVIII-1 is treated
with the hydrochloride salt of an ethyl imidate and triethylamine in
refluxing absolute ethanol to afford XVHI-2 or a tautomer thereof.
Compound X'VIII-3 can be prepared by treatment of alkoxyamine XVIII-1
with a guanidinylating reagent such as, but not limited to, a
substituted or unsubstituted S-methylisothiourea, carbodiimide,
3,5-dimethy1-1H-pyrazole1-carboxamidine or aminoiminomethanesulfonic
acid reagent in the appropriate solvent and at elevated temperature
if necessary. Alternatively, XVIII-3 can be prepared by subjecting
XVIII-1 to a N-protected guanidinylating reagent such as, but not
limited to, di-Boc-Smethylisothiourea, di-CBz-trifylguanidine, or
NX-bis(tert-butoxycarbony1)-1H-pyrazole-1- carboxamidine in a
suitable solvent followed by removal of the protecting groups under
the appropriate conditions to provide XVIII-3 or a tautomer thereof.
In certain embodiments,  WO 2006/119146PCT/US2006/016526 alkoxyamine
XVJII-1 is treated with
N,N1-bis(tert-butoxycarbony1)-1H-pyrazole-1carboxamidine in
tetrahydrofuran, followed by treatment with hydrochloric acid in
dioxane to remove the tert-butoxycarbonyl protecting groups to afford
XVIII-3 wherein R18, R2 and R21 are hydrogen.    Scheme XIX
[00234]Scheme XIX illustrates a method of preparing compounds of the
Formulas XIX-2 and XIX-3. Hydrazines of the formula XIX-1 can be
prepared by a similar route to the preparation of amines of the
formula MV-1 using the appropriate N-protected ketone precursor.
Compound X1X-2 can be prepared by treatment of hydrazine XIX-1 with
the appropriate imidate or imidate salt in combination with a
suitable base, in an alcoholic solvent at elevated temperature. In
certain embodiments, hydrazine XIX-1 is treated with the
hydrochloride salt of an ethyl imidate and triethylamine in refluxing
absolute ethanol to afford XIEX-2 or a tautomer thereof. Compound
XIX-3 can be prepared by treatment of hydrazine XIX-1 with a
guanidinylating reagent such as, but not limited to, a substituted or
unsubstituted S-methylisothiourea, carbodiimide,
3,5-dimethy1-1H-pyrazole-l-carboxamidine or aminoiminomethanesulfonic
acid reagent in the appropriate solvent and at elevated temperature
if necessary. Alternatively, XIX-3 can be prepared by subjecting
XIX-1 to a N-protected guanidinylating reagent such as, but not
limited to, di-Boc-S-methylisothiourea, di-  WO
20061119146PCT/US2006/016526 CBz-trifylguanidine, or
N,N-bis(tert-butoxycarbony1)-1H-pyrazole-1-carboxamidine in a
suitable solvent followed by removal of the protecting groups under
the appropriate conditions to provide XDC-3 or a tautomer thereof. In
certain embodiments, hydrazine XIX1 is treated with
N,PP-bis(tert-butoxycarbony1)-1H-Pyrazole-1-carboxamidine in
tetrahydrofuran, followed by treatment with hydrochloric acid in
dioxane to remove the tertbutoxycarbonyl protecting groups to afford
XIX-3 wherein RIB, R2 and R21 are hydrogen. [00235]In the preparation
of some analogues such as described in Schemes I-XIX, the use of



agents, by modulating the activity of the fungal members of the bimC
kinesin subgroup, as described in U.S. Patent No. 6,284,480.
[00242]The invention also relates to a method of treating a
hyperproliferative disorder in a mammal, comprising administering to
said mammal a therapeutically effective amount of a compound of the
present invention, or a pharmaceutically acceptable salt, prodrug,
metabolite or solvate thereof. In one embodiment, said method relates
to the treatment of cancer such as brain, lung, squamous cell,
bladder, gastric, pancreatic, breast, head, neck, renal, kidney,
ovarian, prostate, colorectal, esophageal, testicular, gynecological,
cardiac, liver, bone, meninges, spinal cord, blood, skin, adrenal or
thyroid cancer. [00243]Patients that can be treated with compounds of
the present invention, or pharmaceutically acceptable salts,
prodrugs, metabolites or solvates of said compounds, according to the
methods of this invention include, for example, patients that have
been diagnosed as having lung cancer, bone cancer, CMML, pancreatic
cancer, skin cancer, cancer  WO 2006/119146PCT/US2006/016526 of the
head and neck, cutaneous or intraocular melanoma, uterine cancer,
ovarian cancer, rectal cancer, cancer of the anal region, stomach
cancer, colon cancer, breast cancer, testicular, gynecologic tumors
(e.g., uterine sarcomas, carcinoma of the fallopian tubes, carcinoma
of the endometrium, carcinoma of the cervix, carcinoma of the vagina
or carcinoma of the vulva), Hodgkin's disease, cancer of the
esophagus, cancer of the small intestine, cancer of the endocrine
system (e.g., cancer of the thyroid, parathyroid or adrenal glands),
sarcomas of soft tissues, cancer of the urethra, cancer of the penis,
prostate cancer, chronic or acute leukemia, solid tumors of
childhood, lymphocytic lymphomas, cancer of the bladder, cancer of
the kidney or ureter (e.g., renal cell carcinoma, carcinoma of the
renal pelvis), or neoplasms of the central nervous system (e.g.,
primary CNS lymphoma, spinal axis tumors, brain stem gliomas or
pituitary adenomas). [00244]The terms "abnormal cell growth" and
"hyperproliferative disorder" are used interchangeably in this
application and, unless otherwise indicated, refer to cell growth
that is independent of normal regulatory mechanisms (e.g., loss of
contact inhibition). This includes, but is not limited to, the
abnormal growth of: (1) tumor cells (tumors) that proliferate by
expressing a mutated tyrosine kinase or overexpression of a receptor
tyrosine ldnase; (2) benign and malignant cells of other
proliferative diseases in which aberrant tyrosine kinase activation
&curs; (3) any tumors that proliferate by receptor tyrosine kinases;
(4) any tumors that proliferate by aberrant serine/threonine kinase
activation; and (5) benign and malignant cells of other proliferative
diseases in which aberrant serine/threonine kinase activation occurs.
[00245]The term "treating," as used herein, unless otherwise
indicated, means reversing, alleviating, inhibiting the progress of,
or preventing the disorder or condition to which such term applies,
or one or more symptoms of such disorder or condition. The term
"treatment," as used herein, unless otherwise indicated, refers to
the act of treating as "treating" is defined immediately above.
"Treating" is intended to mean at least the mitigation of a disease
condition in a mammal, such as a human, and includes, but is not
limited to, modulating and/or inhibiting the disease condition;
and/or alleviating the disease condition. [00246]The compounds of
this invention may be used alone or in combination with other drugs



acrylamido-N-(3-chloro-4-fluorophenyI)-7-(3-morPholinoproPoxy)quinazo
lin-4-amine (CI 1033)), inhibitors of the platelet-derived growth
factor family and inhibitors of the hepatocyte growth factor family;
[00251](v) anti-angiogenic agents such as those which inhibit the
effects of vascular endothelial growth factor (for example, the
anti-vascular endothelial cell growth factor antibody bevacizumab
[Avastinrivi], compounds such as those disclosed in PCT Publication
Nos. WO 97/22596, WO 97/30035, WO 97/32856, and WO 98/13354) and
compounds that work by other mechanisms (for example, linomide,
inhibitors of integrin av3 function, MIVIP inhibitors, COX-2
inhibitors and angiostatin); [00252](vi) vascular damaging agents
such as Combretastatin A4 and compounds disclosed in PCT Publication
Nos. WO 99/02166, WO 0/40529, WO 00/41669, WO 01/92224, WO 02/04434,
and WO 02/08213; [00253](vii) antisense DNA or RNA therapies (for
example, those which are directed to the targets listed above such as
ISIS 2503, and anti-ras antisense); [00254](viii) gene therapy
approaches, including for example GVAXIIvi, approaches to replace
aberrant genes such as aberrant p53 or aberrant BACA I or BRCA2,
GDEPT (gene-directed enzyme pro-drug therapy) approaches such as
those using cytosine deaminase, thymidine kinase or a bacterial
nitroreductase enzyme and approaches to increase patient tolerance to
chemotherapy or radiotherapy such as multi-drug resistance gene
therapy; [00255](ix) interferon; [00256](x) immunotherapy approaches,
including for example ex-vivo and in-vivo approaches to increase the
immunogenicity of patient tumor cells, such as transfection with
cytokines such as interleukin 2, interleulcin 4 or
granulocyte-macrophage colony stimulating factor, approaches to
decrease T-cell anergy, approaches to using transfected immune cells
such as cytokine-transfected dendritic cells, approaches using
cytoldne-transfected tumor cell lines and approaches using
anti-idiotypic antibodies; and [00257](xi) miscellaneous agents such
as intercalating antibiotics, signal transduction inhibitors, cell
cycle inhibitors, enzyme inhibitors, retinoid receptor modulators,
proteasome inhibitors, biological response modifiers, anti-hormones,
targeted antibodies, HMG-CoA reductase inhibitors, and prenyl-protein
transferase inhibitors. [00258]According to this aspect of the
invention there is also provided a pharmaceutical composition
comprising a compound of Formula I as defined herein and an
additional anti-tumor agent as defined herein for the conjoint
treatment of abnormal cell  WO 2006/119146PCT/US2006/016526 growth.
Such conjoint treatment may be achieved by way of the simultaneous,
sequential or separate dosing of the individual components of
treatment. Such compositions employ the compounds of this invention
within the dose ranges described herein and the additional antitumor
agent within its approved dose range [00259]This invention also
relates to a pharmaceutical composition for inhibiting abnormal cell
growth in a mammal which comprises an amount of a compound of Formula
I or a pharmaceutically acceptable salt, solvate, metabolite or
prodrug thereof, in combination with an amount of a chemotherapeutic,
wherein the amounts of the compound of Formula I or pharmaceutically
acceptable salt, solvate, metabolite or prodrug thereof, and of the
chemotherapeutic are together effective in inhibiting abnormal cell
growth. Many chemotherapeutics are presently known in the art. In one
embodiment, the chemotherapeutic is selected from the group
consisting of mitotic inhibitors, allcylating agents,



65  WO 2006/119146PCT/US2006/016526 abnormal cells in a mammal to
treatment with radiation, which comprises administering to the mammal
an amount of a compound of Formula I or a pharmaceutically acceptable
salt, solvate, metabolite or prodrug thereof, which amount is
effective in sensitizing abnormal cells to radiation treatment. The
amount of the compound of Formula I or pharmaceutically acceptable
salt, solvate, metabolite or prodrug thereof, to be used in this
method can be determined according to means for ascertaining
effective amounts of such compounds as described herein or by methods
know to those skilled in the art. [00263]The compounds of this
invention may be used alone or in combination with other drugs and
therapies used in the treatment of disease states which would benefit
from the inhibition of KSP kinesin. For example, a compound of
Formula I or a pharmaceutically acceptable salt, solvate, metabolite
or prodrug thereof may be administered to a mammal in need thereof in
combination with one or more other anti-tumor substances, including,
but not limited to, mitotic inhibitors such as vinblastine;
alkylating agents such as cis-platin, carboplatin and
cyclophosphamide; anti-metabolites such as 5-fluorouracil, cytosine
asabinside and hydroxyurea; one of the preferred anti-metabolites
disclosed in European Patent Application No. 239362 such as
N-(54N-(3,4-dihydro-2-methy1-4-oxoquinazolin-6-
ylmethyl)-N-methylamino]-2-thenoy1)-L-glutamic acid (also known as ZD
1694 and ICI 1694); antisense RNA and DNA oligonucleotides such as
G3139, 0DN698, and 0EM231; growth factor inhibitors; signal
transduction inhibitors, such as agents that can inhibit EGFR
(epidermal growth factor receptor) responses, such as EGRF
antibodies, EGF anitbodies and molecules that are EGFR inhibitors
such as the compounds ZD-1839 (AstraZeneca) and BIBX-1382 (Boehringer
Ingelheim); VEGF inhibitors such as SU-6668 (Sugen, Inc. of South San
Francisco, CA) or the anti-VEGF monoclonal antibody of Genentech,
Inc. of South San Francisco, CA; cell cycle inhibitors; intercalating
antibiotics such as adriamycin and bleomycin; enzymes, for example,
interferon; retinoid receptor modulators such as bexarotene,
1LX23-7553, and N-4-carboxyphenyl retinamide; proteasome inhibitors
such as lactacystin and bortezomib; topoisomerase inhibitors such as
topotecan, rebutecan and teniposide; anti-hormone such as
anti-estrogens such as NolvadexTm (tamoxifen); anti-androgens such as
Casodexrm
(4'-cyano-3-(4-fluorophenylsulphonyI)-2-hydroxy-2-methyl3'-(trifluoro
methyl)propionartilide); monoclonal antibody targeted therapeutic
agents which have cytotoxic agents or radioisotopes attached td a
cancer cell specific or target cell specific monoclonal antibody;
inhibitors of HMG-CoA reductase (3-hydroxy-3-methylglutrayl-CoA
reductase) such as simvastatin (ZOCOle) and atorvastatin (LIPITOR6);
prenyl-protein transferase inhibitors; inhibitors of protein kinases
that transduce cell cycle checkpoint 66  WO
2006/119146PCT/US20061016526 signals (e.g., ART, ARM, the Chkl and
Chk2 kinases, cdk and cdc lcinase) such as 7- hydroxystaurosporin,
fiavopiridol and CYC202 (Cyclacel); and inhibitors of lrinases
involved in mitotic progression where such kinases include, but are
not limited to, Polo-like kinases and aurora kinase. Such conjoint
treatment may be achieved by way of simultaneous, sequential or
separate dosing of the individual components of treatment. [00264]The
compounds of the present invention may also be used in combination



[00272]For example, anti-angiogenesis agents, such as MMP-2 (matrix-
metalloprotienase 2) inhibitors, MMP-9 (matrix-metalloprotienase 9)
inhibitors, and COX-II (cyclooxygenase II) inhibitors, can be used in
conjunction with a compound or pharmaceutical compositions of the
present invention. Examples of useful COX-II inhibitors include
CELEBREXTm (alecoxib), valdecmdb, etoricoxib, lumiracmdb and
rofecoxib). Examples of useful matrix metalloprotienase inhibitors
are described in PCT Publication Nos. WO 96/33172, WO 96/27583, WO
98/07697, WO 98/03516, WO 98/34918, WO 98/34915, WO 98/33768, WO
98/30566, WO 90/05719, WO 99/52910, WO 99/52889, WO 99/29667, U.S.
Patent No. 5,863,949, and U.S. Patent No. 5,861,510. Preferred MMP-2
and MMP-9 inhibitors are those that have little or no activity
inhibiting MMP-1. More preferred, are those that selectively inhibit
MM:P-2 and/or IvEvIP-9 relative to the other matrixmetalloproteinases
(i.e., MIMP-1, MiMP-3, MM:P-4, MMP-5, MMP-6, MMP-7, IAMP-8, MMP-10,
MMP-11, MMP-12, and MMP-13). Such conjoint treatment may be achieved
by way of the simultaneous, sequential or separate dosing of the
individual components of treatment. Such combination products employ
the compounds of this invention within the dose range described
herein and the other pharmaceutically active agent within its
approved dose range. [00273]It will be understood that the specific
dosage level and frequency of dosage for any particular subject may
be varied and will depend upon a variety of factors including the  WO
2006/119146PCT/US2006/016526 activity of the specific compound of
Formula I, the species, age, body weight, general health, sex and
diet of the subject, the mode and time of administration, rate of
excretion, drug combination, and severity of the particular
condition, but can nevertheless be routinely determined by one
skilled in the art. [00274]This invention also provides compounds of
Formula I for use in therapy. An additional aspect of the invention
is the use of a compound of Formula I for the preparation of a
medicament for use as a kinesin inhibitor. [00275]In order to use a
compound of the Formula I, or a pharmaceutically acceptable salt,
solvate, metabolite or prodrug thereof, for the therapeutic treatment
(including prophylactic treatment) of mammals including humans, it is
normally formulated in accordance with standard pharmaceutical
practice as a pharmaceutical composition. According to this aspect of
the invention there is provided a pharmaceutical composition that
comprises a compound of the Formula I, or a pharmaceutically
acceptable salt, solvate, metabolite or prodrug thereof as defined
herein, in association with a pharmaceutically acceptable diluent or
carrier. [00276]To prepare the pharmaceutical compositions according
to this invention, a therapeutically or prophylactically effective
amount of a compound of Formula I or pharmaceutically acceptable
salt, solvate, metabolite or prodrug thereof (alone or together with
an additional therapeutic agent as disclosed herein) is preferably
intimately admixed with a pharmaceutically acceptable carrier
according to conventional pharmaceutical compounding techniques to
produce a dose. A carrier may take a wide variety of forms depending
on the form of preparation desired for administration, e.g., oral or
parenteral. Examples of suitable carriers include any and all
solvents, dispersion media, adjuvants, coatings, antibacterial and
antifungal agents, isotonic and absorption delaying agents,
sweeteners, stabilizers (to promote long term storage), emulsifiers,
binding agents, thickening agents, salts, preservatives, solvents,



vegetable oil (such as arachis oil, olive oil, sesame oil or coconut
oil) or in a mineral oil (such as liquid paraffin). The oily
suspensions may also contain a thickening agent such as beeswax, hard
paraffin or cetyl alcohol. Sweetening agents such as those set out
above, and flavoring agents may be added to provide a palatable oral
preparation. These compositions may be preserved by the addition of
an anti-oxidant such as ascorbic acid. [00282]Dispersible powders and
granules suitable for preparation of an aqueous suspension by the
addition of water generally contain the active ingredient together
with a dispersing or wetting agent, suspending agent and one or more
preservatives. Suitable dispersing or wetting agents and suspending
agents are exemplified by those already mentioned above. Additional
excipients such as sweetening, flavoring and coloring agents may also
be present. [00283]The pharmaceutical compositions of the invention
may also be in the form of oil-in-water emulsions. The oily phase may
be a vegetable oil, such as olive oil or arachis oil, or a mineral
oil, such as for example liquid paraffin or a mixture of any of
these. Suitable emulsifying agents may be, for example,
naturally-occurring gums such as gum acacia or gum tragacanth,
naturally-occurring phosphatides such as soya bean, lecithin, esters
or partial esters derived from fatty acids and hexitol anhydrides
(for example sorbitan monooleate) and condensation products of the
said partial esters with ethylene oxide such as polyoxyethylene
sorbitan monooleate. The emulsions may also contain sweetening,
flavoring and preservative agents. [00284]Syrups and elixirs may be
formulated with sweetening agents such as glycerol, propylene glycol,
sorbitol, aspartame or sucrose, and may also contain a demulcent,
preservative, flavoring and/or coloring agent. [00285]The
pharmaceutical compositions may also be in the form of a sterile
injectable aqueous or oily suspension, which may be formulated
according to known procedures using one or more of the appropriate
dispersing or wetting agents and suspending agents, which have been
mentioned above. For parenteral formulations, the carrier will
usually comprise sterile water, aqueous sodium chloride solution,
1,3-butanediol, or any other suitable non-toxic
parenterally-acceptable diluent or solvent. Other ingredients
including those that aid dispersion may be included. Of course, where
sterile water is to be used and maintained as sterile, the
compositions and carriers must also be sterilized. Injectable
suspensions may also be prepared, in which case appropriate liquid
carders, suspending agents and the like may be employed.  WO
2006/119146PCT/US2006/016526 [00286]Suppository formulations may be
prepared by mixing the active ingredient with a suitable
non-irritating excipient which is solid at ordinary temperatures but
liquid at the rectal temperature and will therefore melt in the
rectum to release the drug. Suitable excipients include, for example,
cocoa butter and polyethylene glycols. [00287]Topical formulations,
such as creams, ointments, gels and aqueous or oily solutions or
suspensions, may generally be obtained by formulating an active
ingredient with a conventional, topically acceptable, vehicle or
diluent using conventional procedures well known in the art.
[00288]Compositions for administration by insufflation may be in the
form of a finely divided powder containing particles of average
diameter of, for example, 30 um or much less, the powder itself
comprising either active ingredient alone or diluted with one or more



[00293]The size of the dose for therapeutic or prophylactic purposes
of a compound of Formula I will naturally vary according to the
nature and severity of the conditions, the age and sex of the animal
or patient and the route of administration, according to well known
principles of medicine. [00294]In another embodiment of the
invention, an article of manufacture, or "kit", containing materials
useful for the treatment of the disorders described above is
provided. In one embodiment, the kit comprises a container comprising
a composition of Formula I or a pharmaceutically acceptable solvate
or salt thereof. The kit may fiirther comprise a label or package
insert on or associated with the container. Suitable containers
include, for example, bottles, vials, syringes, blister pack, etc.
The container may be formed from a variety of materials such as glass
or plastic. The container holds a compound of Formula I or a
pharmaceutically acceptable solvate or salt thereof, or a formulation
thereof which is effective for treating the condition and may have a
sterile access port (for example, the container may be an intravenous
solution bag or a vial having a stopper pierceable by a hypodermic
injection needle). The label or package insert indicates that the
composition is used for treating the condition of choice, such as
cancer. In one embodiment, the label or package inserts indicates
that the composition comprising a compound of Formula I or a
pharmaceutically acceptable solvate or salt thereof, can be used to
treat a disorder resulting from abnormal cell growth. The label or
package insert may also indicate that the composition can be used to
treat other disorders. Alternatively, or additionally, the article of
manufacture may further comprise a second container comprising a
pharmaceutically acceptable buffer, such as bacteriostatic water for
injection (BWFI), phosphate-buffered saline, Ringer's solution and
dextrose solution. It may further include other materials desirable
from a commercial and user standpoint, including other buffers,
diluents, filters, needles, and syringes. [00295]The kit may fiuther
comprise directions for the administration of the compound of Formula
I or a pharmaceutically acceptable solvate or salt thereof, and, if
present, the second pharmaceutical formulation. For example, if the
kit comprises a first composition comprising a compound of Formula I
or a pharmaceutically acceptable solvate or salt thereof, and a
second pharmaceutical formulation, the kit may further comprise 73
WO 2006/119146PCT/US2006/016526 directions for the simultaneous,
sequential or separate administration of the first and second
pharmaceutical compositions to a patient in need thereof. [00296]In
another embodiment, the kits are suitable for the delivery of solid
oral forms of a compound of Formula I, or a pharmaceutically
acceptable solvate or salt thereof, such as tablets or capsules. Such
a kit preferably includes a number of unit dosages. Such kits can
include a card having the dosages oriented in the order of their
intended use. An example of such a kit is a "blister pack". Blister
packs are well known in the packaging industry and are widely used
for packaging pharmaceutical unit dosage forms. If desired, a memory
aid can be provided, for example in the form of numbers, letters, or
other markings or with a calendar insert, designating the days in the
treatment schedule in which the dosages can be administered.
[00297]According to one embodiment, an article of manufacture may
comprise (a) a first container with a compound of Formula I or a
pharmaceutically acceptable solvate or salt thereof, contained



However, it is to be understood that these examples do not limit the
invention and are only meant to suggest a method of practicing the
invention. Persons skilled in the art will recognize that the
chemical reactions described may be readily adapted to prepare a
number of other KSP inhibitors of the invention, and alternative
methods for preparing the compounds of this invention are deemed to
be within the scope of this invention. For example, the synthesis of
non-exemplified compounds according to the invention may be
successfully performed by modifications apparent to those skilled in
the art, e.g., by appropriately protecting interfering groups, by
utilizing other suitable reagents known in the art other than those
described, and/or by making routine modifications of reaction
conditions. Alternatively, other reactions disclosed herein or known
in the art will be recognized as having applicability for preparing
other compounds of the invention. [00304]In the examples described
below, unless otherwise indicated all temperatures are set forth in
degrees Celsius. Reagents were purchased from commercial suppliers
such as  WO 2006/119146PCT/US2006/016526 Aldrich Chemical Company,
Lancaster, TCI or Maybridge, and were used without further
purification unless otherwise indicated. Tetrahydrofuran (THF),
N,N-dimethylformamide (DMF), dichloromethane (DCM), toluene, dioxane
and 1,2-dichloroethane (DCE) were purchased from Aldrich in Sure seal
bottles and used as received. [00305]The reactions set forth below
were done generally under a positive pressure of nitrogen or argon or
with a drying tube (unless otherwise stated) in anhydrous solvents,
and the reaction flasks were typically fitted with rubber septa for
the introduction of substrates and reagents via syringe. Glassware
was oven dried and/or heat dried. [00306]Column chromatography was
done on a Biotage system (Manufacturer: Dyax Corporation) having a
silica gel column or on a silica SepPak cartridge (Waters).
[00307]111-NMR spectra were recorded on a Varian instrument operating
at 400 MHz. 11-1-NMR spectra were obtained as CDC13 solutions
(reported in ppm), using chloroform as the reference standard (7.25
ppm). Other NMR solvents were used as needed. When peak
multiplicities are reported, the following abbreviations are used: s
(singlet), d (doublet), t (triplet), m (multiplet), br (broadened),
dd (doublet of doublets), dt (doublet of triplets). Coupling
constants, when given, are reported in Hertz (Hz). Example 1 NH2
3-(5-(2,5-difluoropheny1)-3-(oxazol-2-y11-2-ohenv1-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan- 1-amine  [00308]Step A: di-tert-butyl
3-(5-(2,5-difluorophenv11-2-phenv1-2,3-dihydro-1,3,4-
thiadiazol-2-yl)oropylaminodicarboxylate: A mixture of
2,4-difluorobenzothiohydrazide (1.57 g, 8.32 mmol) and di-tert-butyl
4-oxo-4-phenylbutylamino dicarboxylate (3.32 g, 9.15 mmol) in
Et0H/DCM (20 mL/20 mL) was stirred at room temperature for 48 hours.
The mixture was concentrated under reduced pressure and the residue
was chromatographed (20:1 hexaries/Et0Ac) to provide the product
(3.12 g, 70%). [00309]Step B: di-tert-butyl
3-(5-(2,5-difluoropheny1)-3-(1H-imidazole-1-carbonyll-
2-phenyl-2,3-dihydro-1,3,4-thiadiazol-2-yflpropylaminodicarboxylate:
A mixture of di-tert-
butyl3-(5-(2,5-difluoropheny1)-2-phenyl-2,3-dihydro-1,3,4-thiadiazol-
2-  WO 2006/119146PCT/US2006/016526 yppropylaminodicarboxylate (0.49
g, 0.92 mmol) and carbonyldiimidazole (0.179 g, 1.11 mmol) in THF (9
ruL) was heated to 70 C for 16 hours. Two more equivalents of CDI



thiadiazol-2-yepropan-l-amine: To a cooled (0 C) solution of
tert-butyl 34542,5-
difluoropheny1)-342-oxoethyl)carbamoy1)-2-pheny1-2,3-dihydro-1,3,4-th
iadiazol-2- yl)propylcarbamate (0.188 g, 0.363 mmol) in
dichloromethane (15 inL) was added triphenylphosphine (0.475 g, 1.81
mmol) and 2,6-di-tert-butylpyridine (1.63 inL, 7.25 mmol)  WO
2006/119146PCT/US2006/016526 followed by
1,2-dibromo-1,1,2,2-tetrachloroethane (0.590 g, 1.81 mmol). After
stirring at 0 C for 45 minutes, a solution of DBU (1.63 mL, 10.9
mmol) in acetonitrile (15 mL) was added. The mixture was slowly
warmed to room temperature. After stirring for 36 hours, the reaction
mixture was concentrated under reduced pressure. The residue was
dissolved in ethyl acetate (50 nil) and washed with 0.2 M HC1 (30
mL). The aqueous layer was extracted with ethyl acetate (30 mL) and
the combined organics were dried over Na2SO4, filtered, and
concentrated under reduced pressure. The residue was chromatographed
(20% ethyl acetate in hexanes) to provide the Boc-protected product.
To this product dissolved in dichloromethane (0.5 mL) was added TFA
(50 4). After stirring at 0 C for 30 minutes and at room temperature
for 30 minutes, the mixture was concentrated under reduced pressure
to provide the di-TPA salt product as pale yellow fihn. MS ES! (+)
/ilk 401 (M+1) detected; 111 NMR (400 MHz, CDC13) 8 8.28 (br, 2H),
7.69 (m, 1H), 7.46 (in, 2H), 7.33 (m, 3H), 7.22 (m, 1H), 7.07 (m,
2H), 6.89 (m, 1H), 3.05 (n, 2H), 2.64 (m, 113), 2.24 (n, 1H), 1.94
(in, 111), 1.83 (m, 111). Example 2 NH2 Ph CT. \ N
3-(5-(2,5-difluoraphenv1)-2-phenv1-3-(thiazol-2-v1)-2,3-dihydro-1,3.4
-thiadiazol-2-yllpropan- 1-amine  [00313]Step A: di-tert-butyl
3-(3-carbamothiov1-5-(2,5-difluorophenv1)-2-pheny1-2.3-
dihydro-1,3,4-thiadiazol-2-vnpropylaminodicarboxylate: A mixture of
di-tert-butyl 34542,5-
difluoropheny1)-2-pheny1-2,3-dihydro-1,3,4-thiadiazol-2-y0propylamino
dicarboxylate (0.029 g, 0.054 mmol) and
di(1H-imidazol-1-y1)methanethione (0.019 g, 0.11 mmol) in DMF (0.5
mL) was heated to 95 C for 17 hours to provide a crude mixture
containing the desired di- tert-butyl
3-(5-(2,5-difluoropheny1)-3-(1H-imidazole-1-carbonothioy1)-2-phenyl-2
,3-dihydro- 1,3,4-thiadiazol-2-yl)propylaminodicarboxylate. To this
mixture was added ammonia (0.1 mL of 0.5 M solution in dioxane).
After heating to 40 C for 13 hours, concentrated aqueous ammonium
hydroxide (5 drops) was added. After stirring at room temperature for
16 hours, the mixture was diluted with ethyl acetate (70 inL) and
washed with brine (30 mL). The organic layer was dried over Na2SO4,
filtered, and concentrated under reduced pressure. The  WO
2006/119146PCT1US2006/016526 residue was chromatographed (15% ethyl
acetate in hexanes) to afford the product (5.8 mg) as a brown film.
[00314]Step B:
3-(5-(2,5-difluorophenv1)-2-uhenv1-3-(thiazol-2-y11-2,3-dihydro-1,3,4
- thiadiazol-2-yllorouan-l-amine: To a solution of di-tert-butyl
3-(3-carbamothioy1-5-(2,5-
difluoropheny1)-2-pheny1-2,3-dihydro-1,3,4-thiadiazol-2-y0propylamino
dicarboxylate (0.006 g, 0.010 mmol) in Et0H (1 mL) was added
2-chloroacetaldehyde (50% aqueous solution, 0.015 mL, 0.12 mmol).
After heating to 80 C for 16 hours, another 15 III, of the 2-
chloroacetaldehyde solution was added followed by DIEA (0.041 mL,
0.23 rnmol). After heating to 90 C for 7 hours, the mixture was



NH2
3-(5-(2,5-difluorophenv1)-3-(4-methylthiazol-2-y1)-2-phenv1-2,3-dihyd
ro-1,3,4-thiadiazol-2-  v1)propan-l-amine  [00316]MS ESI (+) in/z 431
(M+1) detected; 1H NMR (400 MHz, CDC13) 5 8.58 (br, 311), 7.67 (m,
211), 7.41 (m, 311), 7.07 (m, 211), 6.19 (m, 111), 3.71 (s, 313),
3.42 (m, 1H), 3.10 111), 2.68 (m, 111), 2.32 (m, 211), 1.32 (m, 111).
Example 2B  WO 2006/119146PCT/US2006/016526  3- 5 2 5-difluoro he-3
4-eth Ithiazol-2 -2 en -2 3-dil dro-1 3 4-thiadiazol-2- 1 ro
[00317]MS ESI (+) m/z 445 (M+1) detected; IHNMR (400 MHz, CDC13) 8
8.58 (Br, 311), 7.71 (m, 211), 7.43 (m, 311), 7.09 (m, 211), 620 (m,
111), 3.71 (m, 211), 3.40 (in, 111), 3.09 (in, 111), 2.72 (m, 311),
2.10 (in, 111), 1.11 (in, 311). Example 3 NH2 dilwdropvrrol-2-one
[00318]To a solution of 5-ethoxy-3,4-dihydr0pyrr0l-2-01 (0.16 g, 1.3
mrnol) in IPA/THE (2 mL/2 mL) was added tert-butyl
3-(5-(3-fluoroPheny1)-2-pheny1-2,3-dihydro1,3,4-thiadiazol-2-yl)propy
lcarbamate (0.052 g, 0.13 mmol) and acetic acid (0.1 mL). After
heating to 90 C for 5 hours in a sealed tube, the mixture was
concentrated under reduced pressure. The residue was chromatographed
(1:6 to 1:4 ethyl acetate/hexanes) to provide the Boc-protected
product (0.026 g, 42 %). To this product dissolved in dichloromethane
(1 mL) was added TFA (1 mL). After stirring at room temperature for
30 minutes, the mixture was concentrated under high vacuum for 16
hours to provide the final product as the di-TFA salt. MS ES! (+)
nilz 397 (M+1) detected; Ill NKR (400 MHz, CDC13) 8 8.11 (Br, 211),
7.44 (m, 511), 7.34 (m, 3H), 7.22 (n, 111), 3.57 (in, 111), 3.29 (in,
111), 3.20 (in, 211), 3.05 (in, 111), 2.57 (m, 1H), 2.46 (m, 211),
2.13 (in, 1H), 1.78 (n, 111). Example 4  WO
2006/119146PCT/US2006/016526
3-(5-(2,5-difluoropheny1)-3-(4.5-dihydrothiazol-2-v1)-2-phenyl-2,3-di
hydro-L3,4-thiadiazol- 2-ylbropan-l-amine  [00319]To a solution of
di-tert-butyl 3-(5-(2,5-difluoropheny1)-2-pheny1-2,3-dihydro-
1,3,4-thiadiazol-2-yl)propylaminodicarboxylate (0.182 g, 0.34 mmol)
in THE (3 mL) was added di(1H-imidazol-1-yOmethanethione (0.091 g,
0.51 mmol). After heating to 70 C for 2 hours, the mixture was cooled
to room temperature and 2-bromoethanamine hydrobromide (0.69 g, 3.4
mmol) followed by acetic acid (0.061 g, 1.0 mmol) were added. After
heating to 88 C for 8 hours, the mixture was cooled to room
temperature and chromatographed (1:20 to 1:10 ethyl acetate/hexanes)
to provide the Boo-protected product (21 mg, 10%). To this product
was added formic acid (1 mL). The mixture was stirred at room
temperature for 1 hour and concentrated under reduced pressure to
provide the final product as the formate salt. MS ESI (+) m/z 419
(M+1) detected; 111 NMR (400 MHz, CDCI3) 5 8.40 (br, 111), 7.54 (m
111), 7.35 (m, 4H), 7.27 (m, 2H), 7.03 (m, 211), 4.08 (m, 111), 3.89
(m, 111), 3.22 On, 311), 2.94 (m, 211), 2.47 (m, 1H), 2.14 (m, 111),
1.80 (m, 111). 



Example 5 NH2        --it" N-N
3-(5-(2,5-difluorottenv1)-3-(5-methy1-13,4-oxadiazol-2-v1)-2-phenv1-2
,3-dihydro-1.3,4- thiacliazol-2-yl)propan- 1-amine  [00320]Step A:
(5-(2,5-difluorophenv1)-2-(3-di-tert-butoxycarbonylaminouropy1)-2-
pheny1-1.3.4-thiadiazol-3(2111-v1)(1H-3-methylimidazolium-l-vBrnethan
one iodide: To a solution of di-tert-butyl
3-(5-(2,5-difluoropheny1)-2-phenyl-2,3-dihydro-1,3,4-thiadiazol-2-
yl)propylaminodicarboxylate (0.335 g, 0.628 mmol) in THE (3 inL) was
added di(1H- imidazol-1-yl)nethanone (0.122 g, 0.753 mmol). After
heating to 70 C for 2 hours, the mixture was cooled to room
temperature and concentrated under reduced pressure. The  residue was
dissolved in dichloromethane (5 mL) and washed with water (2 x 3 mL),
dried over Na2SO4, and concentrated under reduced pressure. This
residue was dissolved in acetonitrile (2 mL) and treated with
iodomethane (0.446 g, 3.14 mmol) for 24 hours. The mixture was then
concentrated under reduced pressure to afford the crude product.
[00321]StepB:N'-acetyl-2-(3-di-tert-butoxycarbonylaminopropv1)-5-(2,5
-  difluorophenv1)-2-phenyl-1,3,4-thiadiazole-3(2H)-carbohydrazide:
To a solution of (5-(2,5-
difluoropheny1)-2-(3-di-tert-butoxycarbonylaminopropy1)-2-phenyl-1,3,
4-thiadiazol-3(2H)- yl)(111-3-methylimidazolium-1-ypmethanone iodide
(0.211 g, 0.274 mmol) and triethylamine (0.069 g, 0.0685 mmol) in
dichloromethane (3 mL) was added acetohydrazide (0.041 g, 0.548
mmol). After stirring for 30 minutes, the mixture was partitioned
between dichloromethane (10 mL) and saturated NaHCO3 (5 mL). The
aqueous layer was extracted with dichloromethane (10 mL). The
combined organics were washed with brine (10 mL), dried over Na2SO4,
and concentrated under reduced pressure. The residue was
chromatographed (10:1 to 4:1 hexanes/ethyl acetate) to provide the
final product (0.123 g, 71%). [00322]Step C:
3-(5-(2,5-difluoropheny1)-3-(5-methyl-13,4-oxadiazol-2-y1)-2-phenv1-
2,3-dihydro-1,3,4-thiadiazol-2-yDnronan-l-amine: To a solution of
N'-acety1-2-(3-di-tertbutoxycarbonylaminopropy1)-5-(2,5-difluoropheny
1)-2-phenyl-1,3,4-thiadiazole-3(2H)- carbohydrazide (0.052 g, 0.082
mmol) and D1EA (0.11 g, 0.82 mmol) in dichloroethane (2 mL) was added
POC13 (0.063 g, 0.41 nunol). After stirring at room temperature for
30 minutes, the mixture was partitioned between dichloromethane (10
mL) and saturated NaHCO3 (5 mL). The aqueous layer was extracted with
dichloromethane and the combined organics were washed with brine (10
mL), dried over Na2SO4, and concentrated under reduced pressure. The
residue was chromatographed (20:1 to 10:1 hexanes/ ethyl acetate) to
provide the Boc-protected product (0.033 g, 65%). To this product was
added formic acid (1 mL). After stirring at room temperature for 45
minutes, the mixture was concentrated under reduced pressure to
provide the final product as the formate salt. MS BSI (+) in/z 416
(M+1) detected; 11-1 NMR (400 MHz, CDC13) 5 8.88 (br, 2E1), 7.64 (m,
1H), 7.47 (d, 211, J= 8 Hz), 7.31 (m, 311), 7.11 (m, 21-1), 3.27 (m,
111), 3.02 (m, 211), 2.51 (m, 111), 2.39 (s, 3H), 2.15 (m, 111), 1.74
(in, 111). [00323]The following were prepared similarly using the
appropriate hydrazides: Example 5A  WO 2006/119146PCT/US2006/016526
N112 y N-N
3-(5-(2,5-difluoropheny11-3-(5-ethy1-1,3,4-oxadiazol-2-y11-2-pheny1-2
,3-dihydro-1,3,4-  thiadiazol-2-yl)propan-1-amine  [00324]MS ESI (+)
m/z 430 (M+1) detected; ill NMR (400 MHz, CDC13) 5 8.30 (br, 113),
7.65 (m, 111), 7.49 (d, 2H, J= 8 Hz), 7.45 (br, 111), 7.30 (m, 2H),



1,3,4-oxadiazol-2-yflacetate  [00325]MS ESI (+) Iniz 488 (M+1)
detected; 11-1 NMR (400 MHz, CDC13) 5 8.38 (s, 1H), 7.66 (m, 111),
7.50 (d, 2H), 7.31 (m, 311), 7.09 (m, 2H), 6.87 (br, 2H), 4.18 (q,
2H), 3.82 (d, 2H), 3.26 (m, IH), 2.99 (n, 2H), 2.58 (m, IH), 2.15 (m,
111), 1.73 (m, 111), 1.25 (t, 311). Example 6 NH2 Ph II N-N
5-(2-(3-aminopropy1)-5-(2,5-difluoropheny11-2-pheny1-1,3,4-thiadiazol
-3(21-1)-y1)-N-ethyl- 1 3,4-oxadiazol-2-amine  [00326]Step A:
1-(2-(3-di-tert-butoxycarbonylaminopropy1)-5-(2.5-difluorophenyl)-2-
phenyl-2,3-dihydro-1,3,4-thiadiazole-3-carbonyl)-4-ethylthiosemicarba
zide: To a stirred  solution of tert-butyl
3-(5-(2,5-difluoropheny1)-3-(1H-3-methylimidazolium-1-carbony1)-2-
phenyl-2,3-dihydro-1,3,4-thiadiazol-2-yppropylcarbamate iodide (0.396
g, 0.591 mmol) in dichloromethane (4 mL) under N2 was added
triethylamine (0.206 mL, 1.48 mmol) followed by
4-ethylthiosemicarbazide (0.141 g, 1.18 mmol). After stirring for 30
minutes, the mixture was diluted with dichloromethane and saturated
NaHCO3. The aqueous layer was extracted with dichloromethane and the
combined organics were washed with brine, dried over Na2SO4 and
concentrated under reduced pressure. The residue was chromatographed
(2:1 hexanes/ethyl acetate) to provide the product (0.167 g, 49%) as
a white foam.
[00327]StepB:5-(2-(3-aminopropv1)-5-(2,5-difluorophenv11-2-phenv1-1,3
,4-  thiadiazol-3(2H)-v1)-N-ethyl-1,3,4-oxadiazol-2-amine: To a
solution of
1-(2-(3-di-tert-butoxycarbonylaminopropy1)-5-(2,5-difluoropheny1)-2-p
henyl-2,3-dihydro-1,3,4-thiadiazole-3-carbonyl)-4-ethylthiosemicarbaz
ide (0.033 g, 0.057 mmol) in TI-IF (1 mL) under N2, was added
triethylamine (0.0199 mL, 0.143 mmol) followed by EDCI (0.022 g,
0.114 mmol). After heating the mixture to 50 C for 16 hours, the
mixture was cooled to room temperature and diluted with ethyl
acetate. The organic layer was washed with saturated NH4C1 (2x),
saturated NaHCO3, and brine. The solution was dried over Na2SO4 and
concentrated under reduced pressure. The residue was chromatographed
(1:1 hexanes/ethyl acetate) to provide the Boc-protected product
(0.021 g, 68%) as yellow solid. To this product was added formic acid
(0.5 mL). After stirring at room temperature for 90 minutes, the
mixture was concentrated under reduced pressure, sonicated with
pentane, and dried in vacuo to provide the final product (0.017 g,
90%) as the formate salt. MS APCI (+) m/z 445 (M+1) detected; 111 NMR
(400 MHz, CDC13) 8 7.86 (br, 2H), 7.58 (m, 111), 7.48 (d, 211), 7.28
(m, 311), 7.06 (m, 2H), 6.00 (br, 1H), 3.18 (m, 311), 3.01 (m, 1H),
2.91 (m, 111), 2.43 (m, 111), 2.12 (m, 111), 1.81 (m, 111), 1.11 (t,
3H). Example 7 (Me 0 _cfr- N-N
2-(5-(2,5-difluorophenv11-24(methoxymethoxylmethyl)-2-phenv1-1,3,4-th
iadiazol-3(2H1-y1)-  5-methyl-1,3,4-oxadiazole  [00328]Step A:
2-(methoxymethoxy)-1-phenylethanone: To a cooled (0 C) solution  WO
2006/119146PCT/US2006/016526 of 2-hydroxy-1-phenylethanone (1.0 g,
7.3 mmol) in anhydrous DMF (50 mL) was added lithium hydride (74 mg,
95%, 8.8 mmol). After stirring the brown mixture for 30 minutes,
MOM-C1 (0.73 mL, 9.5 mmol) was added slowly via syringe. The mixture
warmed slowly to room temperature and stirred for 16 hours. The
mixture was treated with NH4C1 (100 mL) and then extracted with ethyl
acetate (3 x 50 mL). The combined organics were washed with water (6
x 50 naL) and brine (50 mL) then dried over Na2SO4 and concentrated
under reduced pressure. The brown residue was chromatographed (9:1 to



[00330]Step C:
(5-(2,5-difluorophenv1)-2-((methoxymethoxy)methyl)-2-phenv1-1,3,4-
thiadiazol-3(211)-v1)(1H-3-methylimidazolium-1-vBmethanone iodide: To
a solution of 5-
(2,5-difluoropheny0-2-((methoxymethoxy)methy0-2-phenyl-2,3-dihydro-1,
3,4-thiadiazole (0.234 g, 0.668 mmol) in THY (3 mL) was added
di(1H-imidazol-1-y0methanone (0.162 g, 1.00 mmol). After heating to
70 C for 2 hours, the mixture was cooled to room temperature,
concentrated under reduced pressure and dissolved in dichloromethane
(5 mL). The solution was washed with water (2 x 3 mL), dried over
Na2SO4, concentrated under reduced pressure and dissolved in
acetonitrile (2 mL). Iodomethane (0.474 g, 3.34 mmol) was added and
the mixture was stirred at room temperature for 24 hours. The mixture
was concentrated under reduced pressure to provide the crude product.
[00331]Step D:
N-acetv1-5-(2,5-difluoropheny1)-2-((methoxvmethoxv)methv1)-2-
phenyl-1 3 4-thiadiazole-3(211)-carbohydrazide: To a solution of
(5-(2,5-difluoropheny0-2-
((methoxymethoxy)methyl)-2-pheny1-1,3,4-thiadiazol-3(2H)-y1)(1H-3-met
hylimidazoliuin-1- yl)methanone iodide (0.392 g, 0.668 mmol) in
dichloromethane (4 mL) was added acetohydrazide (0.099 g, 1.34 mmol)
After stirring for 1 hour, the mixture was concentrated under reduced
pressure and chromatographed (10:1 hexanes/ethyl acetate) to provide
the product (0.221 g, 73%). [00332]Step E:
245-(2.5-difluorophenv11-2-((methoxymethoxylmethyl)-2-phenyl-
1,3,4-thiadiazol-3(2m-v1)-5-methyl-L3,4-oxadiazole: To a mixture of
N-acety1-5-(2,5-  WO 2006/119146PCTMS2006/016526
difluoropheny1)-2-((methoxymethoxy)methyl)-2-phenyl-1,3,4-thiadiazole
-3 (2H)- carbohydrazide (0.221 g, 0.491 mmol) and DIEA (0.634 g, 4.91
mmol) in dichloroethane (10 mL) was added POC13 (0.376 g, 145 =imp.
After stirring for 30 minutes, the mixture was partitioned between
dichloromethane (10 mL) and saturated NaHCO3 (5 mL). The organic
layer was extracted with dichlormnethane (10 mL). The combined
organic layers were washed with brine (10 mL), dried over Na2SO4, and
chromatographed (20:1 to 10:1 hexanes/ethyl acetate) to provide the
final product (0.080 g, 38%). MS ESI (+) mfr 433 (M+1) detected;
IIINMR (400 MHz, CDC13) 8 7.68 (m, 1H), 7.54 (d, 2H, J= 7 Hz), 7.35
(m, 311), 7.10 (m, 211), 4.90 (d, 111, J = 11 Hz), 4.74 (m, 2H), 4.52
(d, 1H, J =11 Hz), 3.37 (s, 311), 2.44 (s, 3H).
3-(5-(2,5-difluoropheny11-2-phenyl-3-(1.3,4-thiadiazol-2-y1)-2,3-dihy
dro-1 3,4-thiadiazol-2-  yl)propan-1 -amine  [00333]Step A:
2-(3-tert-butoxycarbonylaminopropv1)-5-(2,5-difluorophenv11-2-
phenyl-1,3,4-thiadiazole-3(211)-carbothiohydrazide: To a solution of
tert-butyl 34542,5-
difluoropheny1)-2-pheny1-2,3-dihydro-1,3,4-thiadiazol-2-yppropylcarba
mate (0.123 g, 0.284 mmol) in TIT (2 raL) was added
di(IH-imidazol-1-y1)methanethione (0.061 g, 0.340 mmol). After
heating to 70 C for 2 hours, the reaction mixture was cooled to room
temperature and treated with hydrazine (0.027 g, 0.851 mmol). After
stirring for 1 hour, the mixture was concentrated under reduced
pressure and chromatographed (10:1 hexanes/ethyl acetate) to provide
the product (0.036 g, 25%). [00334]Step
B:3-(5-(2,5-difluorophenv1)-2-phenv1-3-(1,3,4-thiadiazol-2-v1)-2,3-
dihydro-1,3,4-thiadiazol-2-vDpropan-1 -amine:Toasolutionof2-(3-tert-
butoxycarbonylaminopropy1)-5-(2,5-difluoropheny1)-2-phenyl-1,3,4-thia



3-(5-(2,5-difluorophenv1)-3-(3-methyl-1,2,4-oxadiazol-5-y1)-2-phenv1-
2,3-dihydro-1.3,4-  thiadiazo1-2-v1)propan-1-amine
[00337]StepA:di-tert-butyl34542 ,5- difluoro phenv1)-34(1-
(acetonimino)ethyllearbamov11-2-phenv1-2,3-dihydro-1,3,4-thiadiazol-2
-  yl)propylaminodicarboxylate: To a solution of
(5-(2,5-difluoropheny1)-2-(3-di-tert-butoxycarbonylaminopropy1)-2-phe
nyl-1,3,4-thiadiazol-3(2H)-y1)(1H-3-methylimidazolium-1-yOmethanone
iodide (0.101 g, 0.131 mmol) dissolved in dichloromethane (2 mL) was
added N'-hydroxyacetamidine (0.009 g, 0.131 mmol) followed by
triethylamine (0.016 g, 0.157 mmol). After stirring at room
temperature for 1 hour, the mixture was chromatographed (10:1
hexanes/ethyl acetate) to provide the oxime product. This product was
dissolved in dichloromethane (1 mL) and treated with acetic anhydride
(0.080 g, 0.787 mmol). After stirring at room temperature for 24
hours, the reaction mixture was concentrated under reduced pressure
to provide the crude product. [00338]Step B:
3-(5-(2,5-difluorophenv1)-3-(3-methyl-1.2,4-oxadiazol-5-v11-2-nhenv1-
2,3-dihydro-1,3,4-thiadiazol-2-v1)propan-l-amthe: di-tert-butyl
3-(5-(2,5-difluoropheny1)-3-
(0-(acetoxyinfino)ethyDearbamoy1)-2-phenyl-2,3-dihydro-1,3,4-thiadiaz
ol-2- 3/1)propylaminodicarboxylate was heated in pyridine (1 mL) in a
sealed tube to 80 C for 12 hours. The reaction mixture was cooled to
room temperature and diluted with ethyl acetate (10 mL) and HC1 (5 mL
of 1M solution). The organic layer was dried over Na2SO4 and
chromatographed (20:1 to 10:1 hexanes/ethyl acetate) to provide the
Boc-protected product (2 mg, 27%). To this product was added formic
acid (1 mL). After stirring at room temperature for 30 minutes, the
reaction mixture was concentrated under reduced pressure to provide
the final product as the formate salt. MS ESI (+) miz 416 (M+1)
detected; 111 NMR (400 MHz, CDC13) 5 8.19 (br, 111), 7.71 (m, 111),
7.43 (d, 211), 7.33 (m, 311), 7.10 (m, 211), 3.19 (m, 111), 3.03 (m,
211), 2.64 (m, 111), 2.21 (m, 111), 2.17 (s, 311), 1.73 (m, 111).  WO
2006/119146PCT/US2006/016526  3-(5-(2
5-difluorophenyi)-2-phenyl-3-(5-phenyl-4H-1 2 4-triazol-3-y1)-2
3-dihydro-1 3,4-  thiadiazol-2-yllpropan-1 -amine [00339]Step A:
tert-butyl 3-(3-(benzoylcarbamothioy11-5-(2,5-difluorophenyI)-2-
pheny1-2,3-dihydro-L3,4-thiadiazol-2-v1)propylcarbamate: To a
solution of tert-butyl 345-
(2,5-difluoropheny1)-2-pheny1-2,3-dihydro-1,3,4-thiadiazol-2-yl)propy
learbamate (1.60 g, 3.69 mmol) in TIE (37 niL) was added benzoyl
isothiocyanate (0.595 mL, 4.43 mmol). After heating to reflux for 5
hours and to 60 C for 16 hours, the reaction mixture was concentrated
under reduced pressure. The residue was chromatographed (30% ethyl
acetate in hexanes) to provide the product (1.84 g, 84%) as an
orange-yellow foam.
[00340]StepB:methylN-benzoy1-243-(tert-butoxycarbonyl)propy1)-5-(2.5-
difluorophenv1)-2-phenv1-13,4-thiadiazole-3(2H)-carbthioimidate: To a
cooled (0 C) solution of tert-butyl
3-(3-(benzoylearbamothioy1)-5-(2,5-difluoropheny1)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2-yl)propylearbamate (0.022 g, 0.037 mmol)
in THF (0.4 mL) was added sodium carbonate (0.022 g, 0.208 mmol)
followed by iodomethane (0.006 mL, 0.096 mmol). After stirring at
room temperature for 1 hour, more iodomethane (25 !AL, 11 equiv.) was
added to the mixture. After stirring at room temperature for 15
hours, the mixture was diluted with saturated NaHCO3 and extracted



[00343]MS ESI (+) nilz 491 (M+1) detected; 114 NMR (400 MHz, 19:1
CDC13:CD30D) 5 7.93 (in, 114), 7.78-7.71 (m, 2H), 7.68-7.56 (m, 5H),
7.42 (t, 2H, J= 7 Hz), 7.35 (m, 1H), 7.15-7.11 (m, 2H), 3.43 (m, 1H),
3.37 (s, 3H), 3.21-3.04 (m, 2H), 2.57 (in, 1H), 2.28 (n, 1H), 2.02
(m, 1H). Example 13 NH2 Ni                       CF3
3-(5-(2,5-difluorophenv1)-2-oheny1-3-(5-(trifluoromethyl)-1,3,4-thiad
iazol-2-v11-2,3-dihydro1,3,4-thiadiazol-2-y1)propan- 1 -amine
[00344]MS ESI (+) m/z 485 (M+1) detected; Ill NMR (400 MHz, CD30D) 5
7.67 (m,  1H), 7.54 (m, 2H), 7.42 (m, 2H), 7.33 (m, 3H), 3.49 (m,
114), 3.09 (in, 2H), 2.79 (m, 4H), 2.27 (m, 1H), 1.74 (m, 114).  WO
20061119146PCT/US2006/016526 Example 14 NH2 s
3-(5-(2,5-difluorotheny11-2-(4-fluoropheny1)-3-(5-methyl-1,3,4-thiadi
azol-2-yll-2,3-dihydro- 1,3,4-thiadiazol-2-yllpropan-1-amine
[00345]MS ESI (+) m/z 522 (M-17 [NH3]) detected; 1H NMR (400 MHz,
CDC13) 5 8.65 (s, 311), 7.68 (m, 211), 7.54 (m, 111), 7.16 (m, 2H),
7.08 (t, 2H, J= 8.2 Hz), 3.70 (m, 3.25 (s, 1H), 3.04 (s, 1H), 2.93
(2, 3H), 2.43 (t, 11-1,J= 11.7 Hz), 2.22 (s, 1H), 2.02 (s, 111).
Example 15 NH2
3-(5-(2,5-difluorotheny1)-2-(3-fluoropheny11-3-(5-methyl-1,3,4-thiadi
azol-2-y11-2,3-dihydro- 1,3,4-thiadiazol-2-yllpropan-l-amine
[00346]MS ESI (+) m/z 522 (M-17 [NH3]) detected; 111NMR (400 MHz,
CD30D) 5 7.61 (m, 111), 7.41 (m, 1H), 7.29 (n, 413), 7.08 (m, 111),
3.43 (m, 1H), 3.08 (in, 2H), 2.69 (m, 111), 2.59 (s, 3H), 2.32 (n,
1H), 1.76 (m, 111). Example 16 NH2
3-(5-(2,5-difluorophenv11-3-(5-methvl-4,546,7-tetrahydrothiazolo15.4-
clpyridin-2-y11-2-
phenv1-2,3-dihydro-1.3,4-thiadiazol-2-vlbronan-1-amine  91  



WO 2006/119146PCT/US2006/016526 [00347]Step A: Preparation of
N-(2-(3-azidopropy1)-5-(2,5-difluorophenv11-2-phenyl-
2,3-dihydro-1,3,4-thiadiazo1e-3-carbonothiovflbenzamide: To a
solution of 2-(3-
azidopropy1)-5-(2,5-difluoropheny1)-2-phenyl-2,3-dihydro-1,3,4-thiadi
azole (1.00 g, 2.79 mmol) in 20 mL of anhydrous THE was added benzoyl
isothiocyanate (0.45 mL, 3.34 mmol). The reaction mixture was stirred
overnight at reflux, then cooled and concentrated in vacuo. The
residue was purified by flash column chromatography (5-35% ethyl
acetate/hexanes) to afford the desired product as a yellow gum (1.45
g, 54 %). [00348]Step B: Preparation of
2-(3-azidopropy1)-5-(2,5-difluorophenyll-2-phenv1-
1,3,4-thiadiazole-3(2111-carbothioamide: To a solution of
N-(2-(3-azidopropy1)-5-(2,5-
difluoropheny1)-2-phenyl-2,3-dihydro-1,3,4-thiadiazole-3-carbonothioy
Obenzamide (0.737 g, 1.41 mmol) in 20 mL of anhydrous THE was added
hydrazine (0.088 mL, 2.82 mmol). The reaction mixture was stirred at
room temperature for 3 hours, and then concentrated in vacuo. The
residue was purified by flash column chromatography (10-20% ethyl
acetate/hexanes) to afford the desired product as a pale yellow foam,
0.504 g, 85 %. [00349]Step C: Preparation of tert-butyl
2-(2-(3-azidopropy1)-5-(2,5-difluoropheny1)-
2-phenyl-1,3,4-thiadiawl-3(2H)-y1)-6,7-dihydrothiazolo[5,4-c]Pyridine
-5(4H)-carboxylate: To a solution of
2-(3-azidopropy1)-5-(2,5-difluoropheny1)-2-phenyl-1,3,4-thiadiazole-3
(2H)- carbothioamide (0.300 g, 0.717 mmol) in 10 mL of ethanol was
added tert-butyl 3-bromo-4- oxopiperidine-l-carboxylate (0.239 g,
0.860 mmol) followed by DlEA (0.25 mL, 1.43 mmol). The mixture was
allowed to stir overnight at reflux then treated with tert-butyl 3-
bromo-4-oxopiperidine-l-carboxylate (100 mg) and stirred at reflux
for a further 3 hrs. The cooled mixture was partitioned between
saturated NaHCO3 solution (30 mL) and Et0Ac (30 mL) and the aqueous
layer was extracted with Et0Ac (2 x 20 mL). The combined organic
phases were washed with brine (20 mL) dried over Na2SO4 and
concentrated in vacua. The residue was purified by flash column
chromatography (5-10% ethyl acetate/hexanes) to afford the desired
product as a bright yellow foam (0.313 g, 73%). [00350]Step I):
Preparation of 2-(2-(3-azidopropy1)-5-(2,5-difluoropheny1)-2-phenyl-
1,3,4-thiadiazol-3(2H)-y1)-4,5,6,7-tetrahydrothiazolo[5,4-c]pyridine:
To a solution of tertbutyl
2-(2-(3-azidopropy1)-5-(2,5-difluoropheny1)-2-phenyl-1,3,4-thiadiazol
-3(2H)-34)-6,7- dihydrothiazolo[5,4-c]pyridine-5(4H)-carboxylate
(0.313 g, 0.524 mmol) in 10.0 mL of DCM at 0 C was added TFA (1 mL).
The mixture was stirred for 1 hour at 0 C then at room temperature
for 1 hour. The reaction was then concentrated to dryness and
partitioned between Et0Ac (30 mL) and saturated NaHCO3 solution (30
mL). The aqueous layer was extracted with Et0Ac (2 x 20 mL) and the
combined organic phases were washed with brine 92  WO
2006/119146PCT/US2006/016526 (20 mL), dried over Na2504 and
concentrated in vacuo to afford the desired product as a yellow gum
(0.251 g, 96%). [00351]Step E: Preparation of
242-(3-azidopropv1)-5-(2,5-difluoropherwl)-2-phenv1-
1,3,4-thiadiazol-3(2H)-y1)-5-methyl-4,5,6,7-tetrahydrothiazolof5,4-ch
yridine. To a solution of
2-(2-(3-azidopropy1)-5-(2,5-difluoropheny1)-2-pheny1-1,3,4-thiadiazo1



thiadiazole [00354]Step A: Preparation of
5-(2,5-difluorophenv1)-2-methy1-2-pheny1-2,3-dihvciro-
1,3,4-thiadiazole. To a solution of acetophenone (0.600 g, 5.00 mmol)
in 20 mL of a 3:1 Et0H/DCM mixture was added
2,5-difluorobenzothiohydrazide (0.941 g, 5.00 mmol). The reaction was
allowed to stir overnight at room temperature. The reaction was then
heated to 45 C, for 14 hours. The reaction mixture was then
concentrated in vacuo, and the residue was loaded directly to Biotage
(45), followed by flash column chromatography (20% ethyl
acetate/hexanes), yielding 5-(2,5-the desired product (1.021 g, 70%
yield) as a yellow semisolid. [00355]Step B: Preparation of
5-(2,5-difluorophenv1)-2-methv1-2-phenv1-13,4-
thiadiazole-3(2H)-carbothiohydrazide.5-(2,5-difluoropheny1)-2-methy1-
2-phenyl-2,3- dihydro-1,3,4-thiadiawle (0.290 g, 1.00 mmol) was
weighed into a 25 mL flask, and suspended in 10 mL of anhydrous THF,
followed by addition of thiocarbonyldiimidazole (0.196 g, 1.10 mmol).
The reaction was then heated to reflux for 3 hours, at which time all
starting material was consumed. The reaction was cooled to room
temperature, followed by addition of hydrazine (0.156 mL, 5.00 mmol).
Following 4 hours at room temperature, all  WO
2006/119146PCTMS2006/016526 intermediate was consumed by LC-MS. The
reaction was then concentrated, then loaded to Biotage-(45) followed
by flash column chromatography (10-50% ethyl acetate/hexanes),
affording the desired product (80% purity; 0.268 g, 74%). (00356]Step
C: Preparation of 2-(5-(2,5-difluoropheny1)-2-methyl-2-pheny1-1,3,4-
thiadiazol-3(2111-v1)-5-methyl-1 3,4-thiadiazole.
5-(2,5-difluoropheny1)-2-methyl-2-phenyl1,3,4-thiadiawle-3(211)-carbo
thiohydrazide (0.268 g, 0.735 mmol) was weighed into a 25 mL 1 neck
flask, and suspended in 9.0 mL of trimethylorthoacetate (0.088 g,
0.74 mmol). Ptoluenesulfonic acid hydrate (0.0028 g, 0.015 mmol) was
then added, and the reaction heated to 80 C for 1 hour. The reaction
was then concentrated in vacuo, and then purified by Rash column
chromatography (20-50% ethyl acetate/hexanes) yielding 0.201 g, 70%
of the desired product as a white solid. MS ESI (+) m/z 389 (M+1)
detected; 1H NMR (400 MHz, CDC13) 5 7.56 (m, 211), 7.34 (m, 211),
7.27 (m, 211), 7.08 (m, 211), 2.59 (s, 311), 2.56 (s, 3H). Example 19
NH2
3-(2-(3-aminopropv1)-5-(2,5-difluoropheny1)-3-(5-methyl-1,3,4-thiadia
zol-2-y1)-2,3-dihydro- L3,4-thiadiazol-2-yflphenol  [00357]Step A:
Preparation of tert-butyl
3-(2-(3-(tert-butyldimethylsilyloxy)pheny1)-
5-(2,5-difluoropheny1)-2,3-dihydro-1,3,4-thiadiazol-2-yl)propylcarbam
ate. To a solution of tert-butyl
4-(3-(tert-butyldimethylsilyloxy)phenyI)-4-oxobutylcarbamate (1.400
g, 3.55 mmol) in 20 mL of a 3:1 Et0H/DCM mixture was added
2,5-difluorobenzothiohydrazide (0.704 g, 3.74 mmol). The reaction was
stirred overnight at room temperature, then heated to 45 C for 10
hours. The reaction mixture was then concentrated in vacuo, loaded
directly to Biotage (45), followed by flash column chromatography
(20-50% ethyl acetate/hexanes), yielding the desired product as a
yellow semi-solid (1.742 g, 82 %). [00358]Step B: Preparation of
tert-butyl 3-(2-(3-(tert-butyldimethylsilyloxy)pheny1)-
5-(2,5-difluoropheny1)-3-(hydrazinecarbonotlaioy1)-2,3-dihydro-1,3,4-
thiadiazol-2-
y0propylcarbamate.Tert-butyl3-(2-(3-(tert-butyldimethylsilyloxy)pheny



hydroxypheny0-3-(5-methyl-1,3,4-thiadiazol-2-y1)-2,3-dihydro-1,3,4-th
iadiazol-2-
y0propylearbamate:t-Butyl3-(2-(3-(tert-butyldimethylsilyloxy)pheny1)-
5-(2,5-
difluoropheny0-3-(5-methyl-1,3,4-thiadiazol-2-y0-2,3-dihydro-1,3,4-th
iadiawl-2- y0propylearbamate (75 mg, 0.113 mmol) was weighed into a
25 mL flask and dissolved in 10.0 mL of THF, then cooled to 0 C. TBAF
(0.39 mL, 0.39 mmol) was added dropwise and the reaction mixture was
allowed to warm to room temperature overnight. The reaction mixture
was concentrated to dryness, then re-dissolved in DCM, washed with
saturated NaHCO3 solution, dried over Na2SO4, and concentrated in
vacuo. The residue was purified by removal of tributylamine via
successive washes with 1N HC1. The organic layer was concentrated in
vacuo, and the yellow oil subject to purification by flash column
chromatography (25-60% ethyl acetate/hexanes) to afford the desired
product (51 mg, 82% yield) as a yellow foam. 100361]Step E:
Preparation of 3-(2-(3-aminopropv0-5-(2,5-difluoropheny1)-3-(5-
methyl-1,3,4-thiadiazol-2-v1)-2,3-dihvdro-1,3,4-thiadiazol-2-v0phenol
: Tert-butyl 34542,5-
difluoropheny1)-2-(3-hydroxypheny0-3-(5-methyl-1,3,4-thiadiazol-2-y0-
2,3-dihydro-1,3,4- thiadiazol-2-y0propylcarbamate (51 mg, 0.093 mmol)
was weighed into a 25 mL flask, and 96  WO
2006/119146PCT/US2006/016526  dissolved in 7 mL of Et20/DCM (1:1).
HC1-Et20 (1.8 mL, 1.863 mmol) was added, and the reaction mixture was
stirred at room temperature for 2 hours. An additional 20 equivalents
of HC1-Et20 was added and the reaction mixture was stirred an
additional 2 hours, The crude reaction mixture was concentrated in
vacuo to afford a yellow solid. The solid was then purified by flash
column chromatography (10-40% Me0H/DCM), affording the desired
product (31 mg, 74% yield) as a yellow foam. MS ESI (+) iniz 448
(M+1) detected; IHNMR (400 MHz, DMSO-Ds) 5 7.90 (m, 111), 7.51 (m,
211), 7.19 (m, 111), 6.84 (m, 211), 6.74 (m, 1H), 3.21 (m, 111), 2.98
(m, 1H), 2.89 (m, 211), 2.56 (m, 311), 2.61 (m, 111), 2.10 (m, 1H),
1.60 (m, 111). Example 20 NI-12 I?ItS Br 3 -(3-(5-brom o-
1,3,4-thiadiazol-2-v1)-5
-(2,5-difluorophenv1)-2-pheny1-2,3-dihydro-1,3,4 -  thiadiazol-2
-yl)prop an- 1 -amine  [00362]Step A: Preparation of
2-(3-azidopropy1)-5-(2,5-difluorophenv1)-2-pheny1-
1,3,4-thiadiazole-3(2H)-carbothiohydrazide:2-(3-azidopropyI)-5-(2,5-d
ifluoropheny1)-2- phenyl-2,3-dihytho-1,3,4-thiadiazole (577 mg, 1.61
mmol) was dissolved in 8 mL THE, followed by addition of
thio-carbonyldiimidazole (458 mg, 2.57 mmol), and heated to reflux
for 1 hour. The reaction mixture was cooled to 23 C, and hydrazine
(257 mg, 8.03 mmol) was added. The reaction mixture was stirred for
12 hours. The crude reaction mixture was then concentrated and
purified by flash column chromatography, eluting with 4:1
(hexanes/ethyl acetate), to afford the desired product (135 mg, 20%).
Step B:
2-(2-(3-azidopropy1)-5-(2,5-difluorophenv11-2-phenyl-1.3.4-thiadiazol
-3(2H)-y1)-     4-thiadiazole:
2-(3-azidopropyI)-5-(2,5-difluoropheny1)-2-phenyl-1,3,4-thiadiazole3(
2H)-carbothiohydrazide (220 mg, 0.51 mmol) was dissolved in
trimethyl-orthoformate (1.62g. 15.2 mmol) with a few crystals of
pTs0H (10 mg, 0.05 mmol), and heated to 80 C for 20 minutes. The
reaction mixture was then concentrated and purified by flash column



[00364]Step A: Preparation of
N-(2-(3-azidopropv11-5-(2,5-difluorophenv1)-2-phenv1-
2,3-dihydro-L3,4-thiadiazole-3-carbonothiothbenzamide: To a solution
of 2-(3-
azidopropy1)-5-(2,5-difluoropheny1)-2-phenyl-2,3-dihydro-1,3,4-thiadi
azole (1.00 g, 2.79  WO 2006/119146PCTA1S2006/016526 mmol) in 20 mL
of anhydrous THF was added benzoyl isothiocyanate (0.45 mL, 3.34
mmol). The reaction was allowed to stir overnight at reflux, then
cooled and concentrated in vacuo. The residue was purified by flash
column chromatography (5-35% ethyl acetate/hexanes) to afford the
desired product as a yellow gum, 1.45 g, 54%. [00365]Step B:
Preparation of 2-(3-azidooropy1)-5-(2,5-difluoropheny1)-2-phenv1-
1,3,4-thiadiazole-3(2111-carbothioamide: To a solution of
N-(2-(3-azidopropy1)-5-(2,5-
difluoropheny1)-2-phenyl-2,3-dihydro-1,3,4-thiadiazole-3-carbonothioy
Dbenzainide (0.737 g, 1.41 mmol) in 20 mL of anhydrous THF was added
hydrazine (0.088 mL, 2.82 mmol). The reaction was stirred at room
temperature for 3 hours, then concentrated in vacuo. The residue was
purified by flash column chromatography (10-20% ethyl
acetate/hexanes) to afford the desired product as a pale yellow foam,
0.504 g, 85 %. [00366]Step C: Preparation of tert-butyl
2-(2-(3-azidopropy1)-5-(2.5-difluorophenv1)-
2-phenyl-1,3,4-thiadiazol-3(2H)-v1)-6.7-dihydrothiazolor5,4-cloyridin
e-5(4H)-carboxylate:  To a solution of
2-(3-azidopropy1)-5-(2,5-difluoropheny1)-2-phenyl-1,3,4-thiadiazole-3
(211)- carbothioamide (0.300 g, 0.717 mmol) in 10 mL of ethanol was
added tert-butyl 3-bromo-4- oxopiperidine-l-carboxylate (0.239 g,
0.860 mmol) followed by DlEA (0.25 mL, 1.43 mmol). The mixture was
allowed to stir overnight at reflux, then treated with tert-butyl 3-
bromo-4-oxopiperidine-l-carboxylate (100 mg) and stirred at reflux
for a further 3 hours. The cooled mixture was partitioned between a
saturated NaHCO3 solution (30 mL) and Et0Ac (30 raL), and the aqueous
layer was extracted with Et0Ac (2 x 20 mL). The combined organic
phases were washed with brine (20 inL), dried over Na2804, and
concentrated in vacuo. The residue was purified by flash column
chromatography (5-10% ethyl acetate/hexanes) to afford the desired
product as a bright yellow foam, 0.313 g, 73%.  [00367] Step D:
Preparation of 2-(2-(3-azidopropy1)-5-(2,5-difluoropheny11-2-phenv1-
1,3,4-thiadiazol-3(2H)-y1)-4,5.6.7-tetrahydrothiazolor5,4-elpyridine:
To a solution of tertbutyl
2-(2-(3-azidopropy0-5-(2,5-difluoropheny1)-2-pheny1-1,3,4-thiadiazol-
3(211)-y1)-6,7- dihydrothiazolo[5,4-c]pyridine-5(4H)-carboxylate
(0.313 g, 0.524 mmol) in 10.0 mL of DCM at 0 C was added TFA (1 mL).
The mixture was stirred for 1 hour at 0 C then at room temperature
for 1 hour. The reaction mixture was then concentrated to dryness and
partitioned between Et0Ac (30 mL) and a saturated NaHCO3 solution (30
mL). The aqueous layer was extracted with Et0Ac (2 x 20 mL), and the
combined organic phases were washed with brine (20 mL), dried over
Na2804 and concentrated in vacuo to afford the desired product as a
yellow gum, 0.251 g, 96%. [00368]Step E: Preparation of
2-(2-(3-azidopropy1)-5-(2,5-difluoropheny1)-2-phenvl- 99
1,3,4-thiadiazol-3(211)-v11-5-methyl-4,5.6.7-tetrahydrothiazolor5,4-c
1uvridine: To a solution of
2-(2-(3-azidopropy1)-5-(2,5-difiuorophenyl)-2-phenyl-1,3,4-thiadiazol
-3(2H)-y1)-4,5,6,7- tetrahydrothiazolo[5,4-c]pyridine (0.050 g, 0.100



thiadiazol-2-yl)propan-1-amine
[00371]2-(3-Azidopropy1)-5-(2,5-difluoropheny1)-3-(4,5-dimethylthiazo
l-2-y1)-2- phenyl-2,3-dihydro-1,3,4-thiadiazole was prepared as in
Example 21, Step C, utilizing 3- chlorobutan-2-one in place of
tert-butyl 3-bromo-4-oxopiperidine-1-carboxylate. Reduction of the
azide as in Example 21, Step F afforded the desired product as a
yellow powder, 25%. MS ESI (+) m/z 445 (M+1) detected; 11-1 NMR (400
MHz, CDCb) 8 7.59 (m, 1H), 7.47 (d, 2H, J= 7.6 Hz), 7.33 (m, 311),
7.04 (m, 2H), 3.45 (m, 1H), 2.78 (m, 211), 2.43 (m, 111), 2.19 (s,
311), 1.99 (m, 111), 1.97 (s, 311), 1.58 (m, 111) ppm. Example 24 NH2
2-(2-(3-aminopropy11-5-(2,5-difluorophenv1)-2-phenyl-1 3
4-thiadiazol-3(2F11-v1)-N,N- 101  dimethvIthiazole-4-carboxamide
[00372]Step A: Preparation of ethyl 2-(2-(3-azidopropy1)-5-(2
5-difluorortheny1)-2-
phenyl-1,3,4-thiadiazol-3(211)-y1)thiazole-4-carboxylate: Prepared
from 2-(3-azidopropy1)-5-
(2,5-difluoropheny1)-2-phenyl-1,3,4-thiadiazole-3(2H)-carbothioamide
as in Example 21, Step C, utilizing ethyl 3-bromo-2-oxopropanoate in
place of tert-butyl 3-bromo-4- oxopiperidine-l-carboxylate, 57%.
[00373]Step B: Preparation of
2-(2-(3-azidopropy11-5-(2,5-difluoropheny11-2-phenyl- 1
3,4-thiadiazol-3(21{)-y1)-N,N-dimethylthiazole-4-carboxamide:To a
solution of dimethylamine (0.102 mL, 2.0 M, 0.2 mmol) in 1 mL of
anhydrous THF was added trimethylaluminum (0.102 mL, 2.0 M, 0.2
mmol). The solution was stirred at room temperature for 15 minutes,
then treated with a solution of ethyl 2-(2-(3-azidopropy1)-5-(2,5-
difluoropheny1)-2-phenyl-1,3,4-thiadiazol-3(2H)-ypthiazole-4-carboxyl
ate (0.035 g, 0.07 mmol) in 0.5 mL of anhydrous THF. After stirring
at room temperature for 16 hours the mixture was treated with 0.5 N
aqueous Rochelle's salt solution (10 mL), then partitioned between
saturated NE14C1 (10 mL) and Et0Ac (10 mL). The aqueous layer was
extracted with Et0Ac (2 x 10 mL) and the combined organic phases were
washed with brine (10 mL), dried over Na2504 and concentrated in
vacuo. The residue was purified by flash column chromatography
(20-35% ethyl acetate/hexanes) to afford the desired product as a
yellow gum, 0.026 g, 74%. 100374]Step C: Preparation of
2-(2-(3-aminopropy1)-5-(2,5-difluorophenyl)-2-phenyl-
1,3,4-thiadiazol-3(2H)-y11-N,N-dimethylthiazole-4-carboxaraide:2-(2-(
3-Azidopropy1)-5-
(2,5-difluoropheny1)-2-phenyl-1,3,4-thiadiazol-3(2H)-y1)-N,N-dimethyl
thiazole-4- carboxamide (0.026 g, 0.051 mmol) was reduced as in
Example 21, Step F, to afford the desired product as a yellow powder,
0.024 g, 60%. MS ESI (+) m/z 488 (M+1) detected; 11-1 NMR (400 MHz,
CDC13) 37.63 (m, 111), 7.50 (d, 2H, J = 8 Hz), 7.31 (m, 311), 7.24
(m, 111), 7.10 (m, 2H), 3.29 (in, 111), 2.92 (s, 311), 2.78 (m, 211),
2.51 (s, 314), 2.41 (m, 111), 1.99 (m, 1H), 1.51 (m, 1H) ppm. Example
25  WO 2006/119146PCMJS2006/016526 NH2
2-(2-(3-aminopropy1)-5-(2,5-difluorophenv1)-2-phenv1-1,3,4-thiadiazol
-3(2H)-y1)-N- methylthiazole-4-carboxamide [00375]Prepared in an
analogous manner to Example 24, utilizing methylamine in place of
dimethylamine in Step B, to afford the desired product as a yellow
solid, 80%. MS ESI (+) nz/z 474 (M+1) detected; 11-1NMR (400 MHz,
CD30D) 5 7.62 (m, 111), 7.53 (m, 311), 7.38 (m, 211), 7.30 (m, 311),
3.63 (in, 111), 3.10 (m, 2H), 2.79 (s, 311), 2.72 (m, 111), 2.29 (m,
111), 1.82 (m, 111) ppm. Example 26 NH2 



HI?1 N
3-(5-(2,5-difluoronhenv1)-3-(3-methyl-1H-1,2,4-triazol-5-y1)-2-phenv1
-2,3-dihydro-1,3,4-  thiadiazol-2-yDpropan-1-amine  [00376]Step A:
Preparation of methyl 2-(3-azidoprony11-5-(2,5-clifluorophenv1)-2-
phenv1-1,3,4-thiadiazole-3(211)-carbimidothioate: To a solution of
2-(3-azidopropyI)-5-(2,5-
difluoropheny1)-2-pheny1-1,3,4-thiadiazole-3(2H)-carbothioamide
(0.120 g, 0.29 mmol) in 2 mL of a 4:1 mixture of DCM:Me0H was added
methyl iodide (0.022 mL, 0.34 mmol). After stirring for 16 hours at
room temperature, methyl iodide (0.050 mL) was added and the mixture
stirred for a further 4 hours then concentrated in vacuo. The residue
was partitioned between saturated NaHCO3 (10 mL) and Et0Ac (10 raL)
and the aqueous layer was extracted with Et0Ac (2 x 10 mL). The
combined organic phases were washed with brine (10 mL), dried over
Na2SO4 and concentrated in vacuo. The residue was purified by flash
column chromatography (10-20% ethyl acetate/hexanes) to afford the
desired product, 0.124 g, 59%. [00377]Step B: Preparation of
2-(3-azidopropv1)-542,5-difluoropheny1)-3-(3-methyl- 103  WO
20061119146PCT1US2006/016526
1H-1,2,4-triazol-5-y1)-2-phenv1-2.3-dihydro-1.3.4-thiadiazole: To a
solution of methyl 2-(3-
azidopropy1)-5-(2,5-difluoropheny1)-2-phenyl-1,3,4-thiadiazole-3(2H)-
carbimidothioate (0.034 g, 0.079 mmol) in 1 mL pyridine was added
acetohydrazide (0.017 g, 0.240 mmol). The mixture was warmed to 80 C
and stirred for 16 hours, then treated with acetohydrazide (0.050 g)
and stirred at reflux for 40 hours. The cooled mixture was treated
with water (10 mL) and extracted with Et0Ac (3 x 10 mL). The combined
organic phases were washed with water (10 mL) and brine (10 mL), then
dried over Na2SO4 and concentrated in vacuo. The residue was purified
by flash column chromatography (10-20% ethyl acetate/hexanes) to
afford the desired product as a pale yellow solid, 0.010 g, 29%.
[00378]Step C: Preparation of
3-(5-(2,5-difluorophenv1)-3-(3-methyl-1H-1,2,4-
triazol-5-y11-2-phenv1-2,3-dihydro-1,3,4-thiadiazol-2-v1)propan-l-ami
ne: 2-(3-Azidopropy1)-
5-(2,5-difluoropheny1)-3-(3-methyl-1H-1,2,4-triazol-5-y1)-2-pheny1-2,
3-dihydro-1,3,4- thiadiazole (0.010 g, 0.023 mmol) was reduced as in
Example 21, Step F, to afford the desired product as a pale green
solid, 0.007 g, 63%. MS BSI (+) nz/z 414 (M+1) detected; 111 NMR.
(400 MHz, CDC13) 3 7.45 (m, 311), 7.33 (m, 211), 7.27 (m, 111), 7.20
(m, 2H), 3.30 (m, 1H), 2.97 (m, 2H), 2.62 (m, 1H), 2.24 (s, 311),
2.18 (m, 111), 1.74 (m, 111) ppm. Example 27 HO
2-(5-(2,5-difluorophenv1)-3-(5-methy1-4,5,6,7-tetrahydrothiazolor5.4-
clovridin-2-y11-2-  phenv1-2,3-dihydro-1,3,4-thiadiazol-2-yflethanol
[00379]Step A: Preparation of
2-(2-(tert-butyldiphenvlsilvloxy)ethyl)-5-(2,5-
difluorophenv1)-2-pheny1-2,3-dihydro-1,3,4-thiadiazole: To a solution
of 3-(tertbutyldiphenylsilyloxy)-1-phenylpropan-1-one (1.98 g, 5.10
mmol) in 20 mL of a 3:1 mixture of Et0H:DCM was added
2,5-difluorobenzothiohydrazide (0.800 g, 4.25 mmol) The mixture was
allowed to stir capped, at room temperature for 60 hours, then
uncapped for 48 hours and then concentrated in vacuo. The residue was
purified by flash column chromatography (Hexanes) to afford the
desired product as an orange oil, 2.19 g, 92% which was contaminated
with 3-(tert-butyldiphenylsilyloxy)-1-phenylpropan-1-one. The  



WO 2006/119146PCT/US2006/016526 compound was carried forward to the
next step without further purification. [00380]Step B: Preparation of
N-(2-(2-(tert-butyldiphenvlsilyloxv)ethyl)-5-(2,5-
difluorophenv1)-2-phenv1-2
3-dihydro-1,3,4-thiadiazole-3-carbonothiovnbenzamide: To a solution
of
2-(2-(tert-butyldiphenylsilyloxy)ethyl)-5-(2,5-difluoropheny1)-2-phen
yl-2,3- dihydro-1,3,4-thiacliazole (1.00 g, 1.79 mmol) in 20 mL of
anhydrous TEM was added benzoyl isothiocyanate (0.29 mL, 2.15 mmol).
The reaction was allowed to stir overnight at reflux then cooled and
concentrated in vacuo. The residue was purified by flash column
chromatography (5-10% ethyl acetate/hexanes) to afford the desired
product as a yellow foam, 0.677 g, 52 %. [00381]Step C: Preparation
of 242-(tert-butyldiphenvlsilvloxylethyll-5-(2,5-
difluoropheny1)-2-phenv1-1 3 4-thiadiazole-3(2H)-carbothioamide: To a
solution of N-(2-(2-
(tert-butyldiphenylsilyloxy)ethyl)-5-(2,5-difluoropheny1)-2-phenyl-2,
3-dihydro-1,3,4- thiadiazole-3-carbonothioyl)benzamide (0.677 g,
0.938 mmol) in 20 mL of anhydrous THF was added hydrazine (0.060 mL,
1.87 mmol). The reaction was stirred at room temperature for 3 hours
then concentrated in vacuo. The residue was purified by flash column
chromatography (5-10% ethyl acetate/hexanes) to afford the desired
product as a pale yellow foam, 0.502g, 87%. [00382]Step I):
Preparation of tert-butyl
2-(2-(2-(tert-butvldiphenylsilyloxv)ethyl)-5-
(2,5-difluorophenv1)-2-phenv1-1,3,4-thiadiazol-3(2H)-v1)-6,7-dihydrot
hiazolo15,4-clpyridine5(4H1-carboxylate: To a solution of
2-(2-(tert-butyldiphenylsilyloxy)ethyl)-5-(2,5-
difluoropheny1)-2-phenyl-1,3,4-thiadiazole-3(2H)-carbothioamide
(0.500 g, 0.809 mmol) in 20 mL of ethanol was added tert-butyl
3-bromo-4-oxopiperidine-1-carboxylate (0.338 g, 1.21 mmol) followed
by DIEA (0.423 mL, 2.43 mmol). The mixture was allowed to stir
overnight at reflux then treated with tert-butyl
3-bromo-4-oxopiperidine-1-carboxylate (200 mg) and stirred at rethys
for a further 3 hours. The cooled mixture was partitioned between
saturated NaHCO3 solution (50 mL) and Et0Ac (50 mL) and the aqueous
layer was extracted with Et0Ac (2 x 50 mL). The combined organic
phases were washed with brine (50 mL) dried over Na2SO4 and
concentrated in vacuo. The residue was purified by flash column
chromatography (5-10% ethyl acetate/hexanes) to afford the desired
product as a viscous yellow oil, 0.412 g, 64%. [00383]Step E:
Preparation of 2-(2-(2-(tert-butvldiphenylsilyloxv)ethy1)-5-(2,5-
difluorophenvll-2-phenyl-1 3 4-thiadiazol-3(2H)-v1)-4 5 6
7-tetrahvdrothiazolof5 4-  clpyridine: To a solution of tert-butyl
2-(2-(2-(tert-butyldiphenylsilyloxy)ethyl)-5-(2,5-
difluoropheny1)-2-phenyl-1,3,4-thiadiazol-3(2H)-y1)-6,7-dihydrothiazo
lo[5,4-c]pyridine-  WO 2006/119146PCUUS2006/016526 5(4H)-carboxylate
(0.180 g, 0.226 mmol) in 4 mL of DCM at 0 C was added TFA (1 mL). The
mixture was stirred for 1 hour at 0 C for 3 hours then concentrated
in vacuo. The residue was partitioned between Et0Ac (20 mL) and
saturated NaHCO3 solution (20 mL) and the aqueous layer was extracted
with Et0Ac (2 x 10 mL). The combined organic phases were washed with
brine (10 mL), dried over Na2SO4 and concentrated in vacuo to afford
the desired product as a yellow gum, 0.157g. 100%. [00384]Step F:
Preparation of 2-(2-(2-(tert-butvldiphenvlsilylornethvI)-5-(2,5-



R4 Name 29 t 3-(5-(2,5-difluoropheny1)-2-phenyl-3-
(pyridin-3-y1)-2,3-dihydro-1,3,4-thiadiazol-2- yl)propan-l-amine  WO
2006/119146PCT/US2006/016526 30 1,.. NI,...,. - I
3-(5-(2,5-difluoropheny1)-2-pheny1-3-
(pyridin-2-y1)-2,3-dihydro-1,3,4-thiadiazol-2- yeprop an-1-amine
3-(5-(2,5-difluoropheny1)-2-pheny1-3-
(pyridin-4-y1)-2,3-dihydro-1,3,4-thiadiazol-2- yl)propan-1-amine 31
'1.---, 1' .....*N  32 -, --,c,N
3-(5-(2,5-difluoropheny1)-3-(3-methylpyridin- 



4-y1)-2-phenyl-2,3-dihydro-1,3,4-thiadiazol-2- yl)propan-1-amine 33
....<5..N 3-(5-(2,5-difluoropheny1)-3-(3-
(fluoromethyl)pyridin-4-y1)-2-pheny1-2,3-
dihydro-1,3,4-thiadiazol-2-yl)propan-1-amine 34 F ------ F
3-(3-(3-(difluoromethyppyridin-4-y1)-5-(2,5-
difluoropheny1)-2-pheny1-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine 35 N.,, 1 .," F F 1, ' N
3-(5-(2,5-difluoropheny1)-2-phenyl-3-(3-
(trifluoromethyl)pyridin-4-y1)-2,3-dihydro-
1,3,4-thiadiazol-2-yl)propan-1-amine 36  NO2 --,....* N
3-(5-(2,5-difluoropheny1)-3-(3-nitropyridin-4- 



y1)-2-pheny1-2,3-dihydro-1,3,4-thiadiazol-2- yl)propan-1-amine 37
HO-. 1 .- (4-(2-(3-aminopropy1)-5-(2,5-difluoropheny1)-
2-pheny1-1,3,4-thiadiazol-3(2H)-yppyridin-3- yl)methanol 38 ..,.....
0--:.-? 1 - N N 4-(2-(3-aminopropy1)-5-(2,5-difluoropheny1)-
2-pheny1-1,3,4-thiadiazol-3(2H)-y1)-N,N- dimethylnicotinamide 39 0
HNAN..--. 1...,0,.,.. ?.,_ N 3-(4-(2-(3-aminopropy1)-5-(2,5- difl
uoropheny1)-2-pheny1-1,3,4-thiadiazol-
3(2H)-yOpyridin-3-y1)-1-methoxy-1- methylurea 40 lbe 



1 ,..N.,, -- N 3-(5-(2,5-difluoropheny1)-3-(3- ((dim ethyl
arnino)methyl)pyridin-4-y1)-2- phenyl-2,3-dihydro-1,3,4-thiadiazol-2-
yl)propan-1-amine  WO 2006/119146PCT/US2006/016526 41 I1 N
3-(5-(2,5-difluoropheny1)-3-(3,5-
dimethylpyridin-4-y1)-2-pheny1-2,3-dihydro-
1,3,4-thiadiazol-2-yl)propan-1-amine 42 Et ........N
3-(5-(2,5-difluoropheny1)-3-(3-ethylpyridin-4-
y1)-2-pheny1-2,3-dihydro-1,3,4-thiadiazol-2- yl)propan-1-amine 43 CI
..".*N 3-(3-(3-chloropyridin-4-y1)-5-(2,5-
difluoropheny1)-2-pheny1-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine 44 CN 



,.... N 4-(2-(3-aminopropy1)-5-(2,5-difluoropheny1)-
2-pheny1-1,3,4-thiadiazol-3(2H)- yOnicotinonitrile 45 y.F II ---"*N
3-(5-(2,5-difluoropheny1)-3-(2-fluoropyridin-
4-y1)-2-phenyl-2,3-dihydro-1,3,4-thiadiazol-2- yl)propan-1-amine 46 1
N, T - 3-(5-(2,5-difluoropheny1)-2-phenyl-3-
(pyritnidin-2-y1)-2,3-dihydro-1,3,4-thiadiazol- 2-yl)propan-1-amine
47 -iss",(N,...."-- 3-(5-(2,5-difluoropheny1)-3-(4-
methylpyrimidin-2-y1)-2-pheny1-2,3-dihydro-
1,3,4-thiadiazol-2-yl)propan-1-amine 48 1 11
3-(5-(2,5-difluoropheny1)-3-(5-fluoro-4-
methylpyrimidin-2-y1)-2-pheny1-2,3-dihydro-
1,3,4-thiadiazol-2-yl)propan-1-amine 49 1"--e-N-k----N-tH II 



(2-(2-(3-aminopropy1)-5-(2,5-difluoropheny1)-
2-pheny1-1,3,4-thiadiazol-3(2H)-yOpyrimidin- 4-yl)methanol 50 0
N7 IfI N"....5:- 2-(2-(3-aminopropy1)-5-(2,5-difluoropheny1)-
2-pheny1-1,3,4-thiadiazol-3(2H)-y1)-N,N-
dimethylpyrimidine-4-carboxamide 51 1N_......--,.. le N.,"' Y,1
3-(5-(2,5-difluoropheny1)-3-(4-
adimethylamino)methyppyrimidin-2-y1)-2-
phenyl-2,3-dihydro-1,3,4-thiadiazol-2- yl)propan-1-amine 52 'Is?I
44:: T N'r- CI 3-(3-(5-chloropyrimidin-2-y1)-5-(2,5-
difluoropheny1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazo1-2-yepropan-1-amine 53 --,Ns,CN I. N 



2-(2-(3-aminopropy1)-5-(2,5-difluoropheny1)-
2-phenyl-1,3,4-thiadiazol-3(2H)- yl)pyrimidine-4-carbonitrile 54
-1NNO2 I ` N,---* 3-(5-(2,5-difluoropheny1)-3-(4-nitropyrimidin-
2-y1)-2-pheny1-2,3-dihydro-1,3,4-thiadiazol-2- yl)propan-1-amine  WO
2006/119146PCT/US2006/016526 55 '1r N S--c
3-(5-(2,5-difluoropheny1)-3-(2-methylthiazol-
5-y1)-2-pheny1-2,3-dihydro-1,3,4-thiadiazol-2- yl)propan-1-amine 56
N 8-4 b 2'-(3-aminopropy1)-5'-(2,5-difluorophenyl)-4-
methyl-T-pheny1-2'H-2,3'-bi(1,3',41- thiadiazol)-5(4H)-one 57 --fry0
N-.r 2-(2-(3-aminopropy1)-5-(2,5-difluoropheny1)-
2-phenyl-1,3,4-thiadiazol-3(2H)-y1)-1,4-
dimethy1-1H-imidazol-5(4H)-one 58 -fro N 



2-(2-(3-aminopropy1)-5-(2,5-difluoropheny1)-
2-phenyl-1,3,4-thiadiazol-3(211)-y1)-1,5,5-
trimethyl-1H-imidazol-4(5H)-one    59 s /\
3-(5-(2,5-difluoropheny1)-3-(4-
methox)'thiazol-2-y1)-2-phenyl-2,3-dihydro-
1,3,4-thiadiazol-2-yl)propan-1-amine
(5R)-4-(2-(3-aminopropy1)-5-(2,5-
difluoropheny1)-2-pheny1-1,3,4-thiadiazol-
3(2H)-y1)-5-methyloxazol-2(5H)-one (5R)-4-(2-(3-aminopropy1)-5-(2,5-
difluoropheny1)-2-phenyl-1,3,4-thiadiazol-
3(2H)-y1)-5-methylthiazole-2(511)-thione
(5R)-4-(2-(3-aminopropy1)-5-(2,5-
difluoropheny1)-2-pheny1-1,3,4-thiadiazol-
3(211)-y1)-5-methylthiazol-2(5H)-one N= 60 YN L.,0 ii0'.0  61 A-_-..N
Ls 0,'',_, 



62 A---__N   L SO '0"s    63 T Me
2-pheny1-1,3,4-thiadiazol-3(211)-y1)-1,5,5-
trimethy1-1H-hnidazol-2(5H)-one 64
4-(2-(3-aminopropy1)-5-(2,5-difluoropheny1)-
2-phenyl-1,3,4-thiadiazol-3(2H)-y1)-5,5- dimethyloxazol-2(5H)-one
65 ''....._N\._ 0 4-(2-(3-aminopropy1)-5-(2,5-difluoropheny1)-
2-phenyl-1,3,4-thiadiazol-3(2H)-y1)-5,5- dimethylthiazol-2(5H)-one
SP--  



66 sQ 2-(2-(3-aminopropy1)-5-(2,5-difluoropheny1)-
2-phenyl-1,3,4-thiadiazol-3(2H)-y1)-5,5- dimethylthiazol-4(5H)-one 67
oQ 2-(2-(3-aminopropy1)-5-(2,5-difluoropheny1)-
2-phenyl-1,3,4-thiadiazol-3(2H)-y1)-5,5- dimethyloxazol-4(5H)-one 68
. 5-(2-(3-aminopropy1)-5-(2,5-difluorophenyl)-
2-phenyl-1,3,4-thiadiazol-3(2H)-y1)-6,6-
dimethyl-2H-1,4-oxazin-3(6H)-one  WO 2006/119146PCT/US2006/016526 69
5-(2-(3-aminopropy1)-5-(2,5-dif1uoropheny1)-
2-phenyl-1,3,4-thiadiazol-3(2H)-y1)-6,6-
dimethyl-2H-1,4-thiazin-3(6H)-one 70   .t.cco sj 'o
3-(2-(3-aminopropy1)-5-(2,5-difluoropheny1)-
2-pheny1-1,3,4-thiadiazol-3(2H)-y1)-4,4-
dimethy1-6H-1,2,5-dithiazin-1,1-dioxide 71 . 



'St '0 0-j 3-(2-(3-aminopropy1)-5-(2,5-difluoropheny1)-
2-phenyl-1,3,4-thiadiazol-3(2H)-y1)-4,4-
dimethy1-611-1,2,5-oxathiazin-1,1-dioxide 72 )557,-,N,s,0 S
3-(2-(3-aminopropy1)-5-(2,5-difluoropheny1)-
2-pheny1-1,3,4-thiadiazol-3(2H)-y1)-5-methyl-
6H-1,2,4-dithiazin-1,1-dioxide 73 ly.-N,st_0 S , '0
3-(2-(3-aminopropy1)-5-(2,5-difluoropheny1)-
2-pheny1-1,3,4-thiadiazol-3(2H)-y1)-5-methyl-
1,2,4-dithiazin-1,1-dioxide 74 )5s,r-__N,stz.0 Or/ `0
3-(2-(3-aminopropy0-5-(2,5-difluoropheny1)-
2-pheny1-1,3,4-thiadiazol-3(2H)-y1)-5-methyl-
1,2,4-oxathiazin-1,1-dioxide 75 yr7c, o
2-(2-(3-aminopropy1)-5-(2,5-difluoropheny1)- 2-p
heny1-1,3,4-thiadiazol-3(2H)-y1)-6-methyl- 411-1,3-oxazin-4-one 



76 . 6,-N0 S 2-(2-(3-aminopropy1)-5-(2,5-difluoropheny1)-
2-phenyl-1,3,4-thiadiazol-3(2H)-y1)-6,6-
dimethy1-5,6-dihydro-4H-1,3-thiazin-4-one 77 cs.y.N0 O 'xr
2-(2-(3-aminopropy1)-5-(2,5-difluoropheny1)-  2-phenyl-
dfinethyl-5,6-dihydro-4H-1,3-oxazin-4-one 78 y7"..c, . o
2-(2-(3-aminopropy1)-5-(2,5-difluoropheny1)-
2-pheny1-1,3,4-thiadiazo1-3(2H)-y1)-5,5-
dimethy1-5,6-dihydro-411-1,3-oxazin-4-one 79 Yrt:10 S
2-(2-(3-aminopropy1)-5-(2,5-difluoropheny1)-
2-phenyl-1,3,4-thiadiazol-3(211)-y1)-5,5-
dimethy1-5,6-dihydro-411-1,3-thiazin-4-one 80 I N ,- N-1/1---
3-(5-(2,5-difluoropheny1)-3-(1,4-ditnethyl- 



IH-imidazol-2-y1)-2-phenyl-2,3-dihydro-
1,3,4-thiadiazol-2-yl)propan-1-amine
3-(5-(2,5-difluoropheny1)-3-(1,5-dimethyl-
1H-imidazol-2-y1)-2-pheny1-2,3-dihydro-
1,3,4-thiadiazol-2-yl)propan-1-amine 81 )  82 ',"N\ .7N,,,
3-(5-(2,5-difluoropheny1)-3-(1-methy1-111-
imidazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine  WO 2006/119146PCT/US2006/016526 83
,JN 3-(5-(2,5-difluoropheny1)-3-(1-methyl-1H-
pyrazol-3-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-y0propan-1-amine
3-(5-(2,5-difluoropheny1)-3-(1,3-dimethyl-
1H-pyrazol-5-y1)-2-pheny1-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine 84 N-  85 jN. 



3-(5-(2,5-difluoropheny1)-3-(1,4-dimethyl-
1H-pyrazol-5-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-y1)propan-1-amine
3-(5-(2,5-difluoropheny1)-3-(4-methy1-1H-
pyrazol-5-y1)-2-pheny1-2,3-dihydro-1,3,4-
thiadiazol-2-yppropan-1-amine
3-(5-(2,5-difluoropheny1)-3-(4-methylthiazol-
5-y1)-2-pheny1-2,3-dihydro-1,3,4-thiadiazol-2- yl)propan-l-amine 86 ,
N  87 S-P  88 N 3-(5-(2,5-difluoropheny1)-3-(5-methylthiazol-
4-y1)-2-pheny1-2,3-dihydro-1,3,4-thiadiazol-2- yl)propan-1-amine 89
1N t,-- S 3-(5-(2,5-difluoropheny1)-3-(2-methylthiazol-
4-y1)-2-pheny1-2,3-dihydro-1,3,4-thiadiazol-2- yl)propan-l-amine 90 



yr- N,N N---% , 3-(5-(2,5-difluoropheny1)-3-(4-methy1-4H-
1,2,4-triazol-3-y0-2-phenyl-2,3-dihydro-
1,3,4-thiadiazol-2-yl)propan-1-amine 91 --kry, '1N /N---c
3-(5-(2,5-difluoropheny1)-3-(4,5-dimethyl-
411-1,2,4-triazol-3-y1)-2-pheny1-2,3-dihydro-
1,3,4-thiadiazol-2-yl)propan-1-amine 92 --,sr,N , r0 S-N \
5-(2-(3-aminopropy1)-5-(2,5-dif1uoropheny1)-
2-pheny1-1,3,4-thiadiazol-3(2H)-y1)-2-methyl-
1,2,4-thiadiazol-3(211)-one 93 lic N L-N \
3-(5-(2,5-difluoropheny1)-3-(1-methyl-11-1-
imidazol-4-y1)-2-pheny1-2,3-dihydro-1,3,4-
thiadiazol-2-y0propan-1-amine 94 



1 .._NS> N \ 3-(5-(2,5-difluoropheny1)-3-(1,5-dimethyl-
1H-imida7o1-4-y1)-2-pheny1-2,3-dihydro-
1,3,4-thiadiazol-2-yppropan-1-amine 95 -,,UN L ,- N \
3-(5-(2,5-difluoropheny1)-3-(1,2-dimethyl-
1H-imidazol-4-y1)-2-pheny1-2,3-dihydro-
1,3,4-thiadiazol-2-3/1)propan-1-amine 96 1 1 \
3-(5-(2,5-difluoropheny0-2-phenyl-3-(1,2,5-
trimethy1-1H-imidazol-4-y1)-2,3-dihydro-
1,3,4-thiadiazol-2-yppropan-1-amine 97 'Syr-A        N /N---c
3-(5-(2,5-difluoropheny1)-3-(1,2-dimethyl-
1H-imidazol-5-y1)-2-phenyl-2,3-dihydro-
1,3,4-thiadiazol-2-y1)propan-1-amine  WO 2006/119146PCT/US2006/016526
98 



Y-T-C(-- N N-4 / 3-(5-(2,5-difluoropheny1)-3-(1,4-dimethyl-
1H-imidazol-5-y1)-2-pheny1-2,3-dihydro-
1,3,4-thiadiazol-2-yl)propan-1-amine 99
3-(5-(2,5-difluoropheny1)-2-pheny1-3-(1,2,4-
trimethyl-1H-imidazol-5-y1)-2,3-dihydro-
1,3,4-thiadiazol-2-yppropan-1-amine 100 ..),N OMe 3-(5-(2,5-
difluoropheny1)-3-(5-methoxy-4,4-(5
dimethy1-411-pyrazol-3-y1)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2-yl)propan-1-amine 101 ''' "NH 0
3-(2-(3-aminopropy1)-5-(2,5-difluoropheny1)-
2-phenyl-1,3,4-thiadiazol-3(2H)-y1)-4,4-
dimethy1-1H-pyrazol-5(4H)-one 102 yr..;34:N___ 71
3-(2-(3-aminopropy1)-5-(2,5-difluoropheny1)-
2-phenyl-1,3,4-thiadiazol-3(2H)-y1)-1,4,4- 



trimethy1-1H-pyrazo1-5(4H)-one 103 1.,"...5,R, ,,I r P1--N /
3-(5-(2,5-difluoropheny1)-3-(1,3-dirnethyl-
1H-1,2,4-triazol-5-y1)-2-pheny1-2,3-dihydro-
1,3,4-thiadiazol-2-yl)propan-1-amine 104 .-..?N tr S-N
3-(5-(2,5-difluoropheny1)-2-phenyl-3-(1,2,4-
thiadiazol-5-y1)-2,3-dihydro-1,3,4-thiadiazol- 2-yl)propan-l-amine
105 N yr ._ 8-N 3-(5-(2,5-difluoropheny1)-3-(3-methyl-1,2,4-
thiadiazol-5-y1)-2-pheny1-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine
3-(5-(2,5-difluoropheny1)-3-(1,2,4-oxadiazol-
5-y1)-2-phenyl-2,3-dihydro-1,3,4-thiadiazol-2- yl)propan-1-amine 106
N '.e 0-1,1 



107 N, ri-, r- 3-(5-(2,5-difluoropheny1)-3-(3-methyl-1,2,4-
oxadiazol-5-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine 108 'IrN, s ISO
3-(5-(2,5-difluoropheny1)-2-phenyl-3- (6,7,8,8a-tetrahydro-5H-
[1,3,4]thiadiazolo[3,2-a]pyridin-2-y1)-2,3-
dihydro-1,3,4-thiadiazol-2-yl)propan-1-amine
3-(5-(2,5-difluoropheny1)-3-(8a-methyl-
6,7,8,8a-tetrahydro-5H11,3,41thiadiazolo[3,2-
alpyridin-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine
2-(2-(3-aminopropy1)-5-(2,5-difluoropheny1)-
2-phenyl-1,3,4-thiadiazo1-3(2H)-y1)-8a-
methyl-6,7,8,8a-tetrahydro-5H- r1,3,41thiadiazolo[3,2-a]pyridin-5-one
2-(2-(3-aminopropy1)-5-(2,5-difluoropheny1)-
2-pheny1-1,3,4-thiadiazol-3(2H)-y1)-8a-
methy1-6,7,8,8a-tetrahydro-5H- [1,3,4]oxadiazolo[3,2-a]pyridin-5-one
109 yr N,N  



8-7( -)  110         111 ir N,N 0--A   WO
2006/119146PCT/11S2006/016526 112 V.,..c...N,
2-(2-(3-aminopropy0-5-(2,5-difluoropheny1)-
2-pheny1-1,3,4-thiadiazol-3(2H)-34)-5,7,8,8a-
tetrahydro-[1,3,4]thiadiazolo[3,2- c][1,31thiazin-6,6-dioxide
2-(2-(3-aminopropy1)-5-(2,5-difluoropheny1)-
2-pheny1-1,3,4-thiadiazol-3(2H)-y1)-7-methyl-
5,7,8,8a-tetrahydro-[1,3,4]thiadiazolo[2,3-
d][1,2,5]thiadiazin-6,6-dioxide
3-(5-(2,5-difluoropheny1)-3-(7-methyl-
6,7,8,8a-tetrahydro-5H-[1,3,4]thiadiazolo[3,2- 



a]pyrazin-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine  , 0 S--(I 3=0 \/  113 1...cr,N, IN\
IO s-t ,s=0   N \  114 --ey.,N,N   S---( -) \-N \  115
3-(5-(2,5-difluoropheny1)-3-(4-fluoro-5-
methy1-4,5,6,7-tetrahydrothiazolo[4,5- 



e]pyridin-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yppropan-1-amine
3-(5-(2,5-difluoropheny1)-3-(7-fluoro-5-
methy1-4,5,6,7-tetrahydrothiazolo[5,4-
e]pyridin-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine          116 F   S   N \  117 -isN
2-(2-(2-(3-aminopropy1)-5-(2,5-
difluoropheny1)-2-phenyl-1,3,4-thiadiazol- 



3(2H)-y1)-4-fluoro-6,7-dihydrothiazolo[4,5- elpyridin-5(4H)-yOethanol
/   HO  118 F 2-(2-(2-(3-aminopropy0-5-(2,5-
difluoropheny1)-2-pheny1-1,3,4-thiadiazol-
3(2H)-y1)-4-f1uoro-6,7-dihydrothiazo1o[4,5- c]pyridin-5(4H)-y1)ethyl
dihydrogen phosphate     IN- \___ oPO3H2  119
3-(5-(2,5-difluoropheny1)-3-(5-(2-
(dimethylamino)ethyl)-4-fluoro-4,5,6,7-
tetrahydrothiazolo[4,5-c)pyridin-2-y1)-2- 



phenyl-2,3-dihydro-1,3,4-thiadiazol-2- yepropan-1-amine  N-\/ N-N   \
120 9 N- (( /N- -d 2-(2-(3-aminopropy1)-5-(2,5-difluoropheny1)-
2-pheny1-1,3,4-thiadiazol-3(2H)-y1)-4-fluoro- N-methoxy-N-methy1-6,7-
dihydrothiazolo[4,5-c]pyridine-5(4H)- carboxamide 121
2-(2-(3-aminopropy1)-5-(2,5-difluoropheny1)-
2-pheny1-1,3,4-thiadiazol-3(2H1-y1)-N-eyano-
4-fluoro-6,7-dihydrothiazolo[4,5-c]pyridine- 5(4H)-earboximidamide
NH N4 /HN-CN  



122 frN 3-(5-(2,5-difluoropheny1)-3-(5-(4- mmpholinobuty1)-4,5,6,7-
tetrahydrothiazolo[4,5-c]pyridin-2-y1)-2-
pheny1-2,3-dihydro-1,3,4-thiadiazol-2-  C\         WO
2006/119146PCT/US2006/016526   yl)propan-l-amine 123 ye \N --/-Th
3-(5-(2,5-difluoropheny0-3-(5-(3- morpholinopropy1)-4,5,6,7-
tetrahydrothiazolo[4,5-e]pyridin-2-y1)-2-
pheny1-2,3-dihydro-1,3,4-thiadiazol-2- yl)propan-l-amine 



c_N-)   0  124  3-(5-(2,5-difluoropheny1)-3-(4-
(fluoromethyl)-5-methyl-4,5,6,7-
tetrahydrothiazolo[4,5-c]pyridin-2-y1)-2-
pheny1-2,3-dihydro-1,3,4-thiadiazol-2- yppropan-l-amine  /     125
yrN 3-(3-(4-(difluoromethyl)-5-methyl-4,5,6,7-
tetrahydrothiazolo[4,5-c]pyridin-2-y1)-5-(2,5-
difluoropheny1)-2-pheny1-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine   N- /   



126 F F F 3-(5-(2,5-difluoropheny1)-3-(5-methy1-4-
(trifluoromethyl)-4,5,6,7- tetrahydrothiazolo[4,5-c]pyridin-2-y1)-2-
pheny1-2,3-dihydro-1,3,4-thiadiazol-2- yl)propan-l-amine  /     127
3-(5-(2,5-difluoropheny1)-3-(5,7-dimethyl-
4,5,6,7-tetrahydrothiazolo[4,5-e]pyridin-2-y1)-
2-pheny1-2,3-dihydro-1,3,4-thiadiazol-2- yl)propan-l-amine    128 N
y.,,-. ,' 3-(5-(2,5-difluoropheny1)-3-(4-methyl- 



4,5,6,7-tetrahydrothiazolo[5,4-b]pyridin-2-y1)-
2-phenyl-2,3-dihydro-1,3,4-thiadiazol-2- yl)propan-l-amine  k...' N-f
/  129  2-(2-(3-aminopropy1)-5-(2,5-difluoropheny1)-
2-pheny1-1,3,4-thiadiazol-3(2H)-y1)-N,N,4-
trimethy1-4,5,6,7-tetrahydrothiazolo[4,5- b]pyridine-6-earboxamide
-NI \  130 sir)), L-CI N,,,
3-(5-(2,5-difluoropheny1)-3-(5-methy1-5,6-
dihydro-4H-pyrrolo[3,4-d]thiazol-2-y1)-2-
pheny1-2,3-dihydro-1,3,4-thiadiazol-2- yl)propan-l-amine 



131 0 N,ir...0 S." 1 3-(5-(2,5-difluoropheny1)-3-(5-
(methylsulfony1)-5,6-dihydro-4H-pyrrolo[3,4-
dithiazol-2-y1)-2-pheny1-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-l-amine 132  3-(5-(2,5-difluoropheny1)-3-(4,6-
dihydrothieno-5,5-dioxo-[3,4-d]thiazol-2-y1)-
2-pheny1-2,3-dihydro-1,3,4-thiadiazol-2- yepropan-l-amine  WO
2006/119146PCT/US2006/016526 133 ,,, Nt N 1 /
3-(5-(2,5-difluoropheny1)-3-(4-methyl-5,6-
dihydro-4H-pyrrolo[2,3-d]thiazol-2-y1)-2-
pheny1-2,3-dihydro-1,3,4-thiadiazol-2- yppropan-1-amine 134 No s! e
k,0 \0 3-(5-(2,5-dif1uoropheny1)-3-(1-methyl-1,3- 



dihydroisothiazolo-2,2-dioxo-[3,4-d]thiazol-5-
y1)-2-phenyl-2,3-dihydro-1,3,4-thiadiazol-2- yl)propan-1-amine 135 ye
s / N / 3-(5-(2,5-difluoropheny1)-3-(4-methyl-5,6-
dihydro-4H-pyrrolo[3,2-d]thiazol-2-y1)-2-
phenyl-2,3-dihydro-1,3,4-thiadiazol-2- yl)propan-1-amine 136 1,-,N 1
/ N?% /0 3-(5-(2,5-difluoropheny1)-3-(1-methy1-1,3-
dihydroisothiazolo-2,2-dioxo-[4,3-d]thiazol-5-
y1)-2-pheny1-2,3-dihydro-1,3,4-thiadiazol-2- yl)propan-l-amine 137
YrN N 3-(5-(2,5-difluoropheny1)-3-(4-methyl-4H-
pyrrolo[3,2-d]thiazol-2-y1)-2-pheny1-2,3-
dihydro-1,3,4-thiadiazol-2-y0propan-1-amine 138 / -N 



N / 3-(5-(2,5-difluoropheny1)-3-(1-methyl-1H-
pyrazolo[4,3-d]thiazol-5-y1)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2-yl)propan-1-amine 139 - N NN...
3-(5-(2,5-difluoropheny1)-3-(2-methy1-211-
thieno[2,3-e]pyrazol-5-y1)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2-yl)propan-l-amine 140
3-(5-(2,5-difluoropheny1)-3-(4-fluoro-5-
methy1-5,6-dihydro-4H-pyrrolo[3,4-d]thiazol-
2-y1)-2-phenyl-2,3-dihydro-1,3,4-thiadiazol-2- y1)propan-1-amine 141
yN 3-(3-(benzo[d]thiazol-2-y1)-5-(2,5-
difluoropheny1)-2-pheny1-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine  a  142 ---#k*N ; 11,
3-(5-(2,5-difluoropheny1)-3-(4-
methylbenzo[d]thiazol-2-y1)-2-pheny1-2,3- 



dihydro-1,3,4-thiadiazol-2-yl)propan-1-amine  143
amethylbenzo[d]thiazol-2-y1)-2-phenyl-2,3-
3-(5-(2,5-difluoropheny1)-3-(7-
dihydro-1,3,4-thiadiazol-2-y1)propan-1-amine 144 itN
3-(5-(2,5-difluoropheny1)-3-(6-
dihydro-1,3,4-thiadiazol-2-yl)propan-1-amine
amethylbenzo[d]thiazol-2-y1)-2-pheny1-2,3-     WO
2006/119146PCT/US2006/016526 145  3-(5-(2,5-difluoropheny1)-3-(5-
methylbenzo[d]thiazol-2-y1)-2-pheny1-2,3-
dihydro-1,3,4-thiadiawl-2-yl)propan-1-amine  *  146 yrN 3- 5- 2
5-difluoro hen 1 -3- (( ,7- PY )(
ethy1benzo[d]thiazo1-2-y1)-2-pheny1-2,3-
dihydro-1,3,4-thiadiazol-2-yl)propan-1-amine 



*  147 'I " 3-(5-(2,5-difluoropheny1)-3-(7-
fluorobenzo[d]thiazol-2-y1)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2-y0propan-1-amine  5  148 y NF *
3-(5-(2,5-difluoropheny1)-3-(4-
fluorobenzo[d]thiazol-2-y1)-2-pheny1-2,3-
dihydro-1,3,4-thiadiazol-2-yl)propan-l-amine 149 5 CI
3-(3-(5-chlorobenzo[d]thiazol-2-y1)-5-(2,5-
difluoropheny1)-2-phenyl-2,3-dihydro-113,4-
thiadiazol-2-yl)propan-1-amine 150 y N 5 CI
3-(3-(6-chlorobenzo[d]thiazol-2-y1)-5-(2,5-
difluoropheny1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine 



151 y N 5 3-(5-(2,5-difluoropheny1)-3-(6-
ethylbenzo[d]thiazol-2-y1)-2-pheny1-2,3-
dihydro-1,3,4-thiadiazol-2-yl)propan-1-amine 152 5 CN
2-(2-(3-aminopropy1)-5-(2,5-difluoropheny1)-
2-phenyl-1,3,4-thiadiazol-3(2H)- yObenzo[d]thiazole-6-carbonitrile
153 yr N 5 NO2 3-(5-(2,5-difluoropheny1)-3-(6-
nitrobenzo[d]thiazol-2-y1)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2-y1)propan-1-amine 154 41 p HN--1K  N/
3-(2-(2-(3-aminopropy1)-5-(2,5-
difluoropheny1)-2-pheny1-1,3,4-thiadiazol-
3(2H)-yObenzo[d]thiazol-6-y1)-1,1- dimethylurea 155 y N 5 



N 0\ 2-(2-(3-aminopropy1)-5-(2,5-difluoropheny1)-
2-phenyl-1,3,4-thiadiazol-3(21-1)-y1)-N,N-
dirnethylbenzo[d]thiazole-6-carboxamide  WO
2006/119146PCT/US2006/016526 156 y N * HO
(2-(2-(3-aminopropy1)-5-(2,5-difluoropheny0-
2-phenyl-1,3,4-thiadiazol-3(2H)- yebenzo[d]thiazo1-6-y1)methano1 157
Y S 4 -N \ 3-(5-(2,5-difluoropheny1)-3-(6-
((dimethylamino)methypbenzo[d]thiazol-2-
y1)-2-phenyl-2,3-dihydro-1,3,4-thiadiazol-2- yl)propan-1-amine  158 S
4 34(2-(2-(3-aminopropy1)-5-(2,5-
difluoropheny1)-2-phenyl-1,3,4-thiadiazol-
3(2H)-yObenzo[d]thiazol-6-y1)methyl)-1- methoxy-l-methylurea 



HNp- N 0\  159 -IT"N  N 3-(5-(2,5-difluoropheny1)-3-(6-(3-methy1-1H-
1,2,4-triazol-1-yObenzo[d]thiazol-2-y1)-2-
phenyl-2,3-dihydro-1,3,4-thiadiazol-2- yl)propan-1-amine 160 --/ ,N *
3-(3-(benzo[d]oxazol-2-y1)-5-(2,5-
difluoropheny1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yppropan-1-amine 161  ,I, c.,..N ,,,N410.
3-(5-(2,5-difluoropheny1)-3-0-methyl-1H-
benzo[d]imidazol-2-y1)-2-pheny1-2,3-dihydro-
1,3,4-thiadiazol-2-yl)propan-1-amine 162 jN \p N-1 



N-/ 2-(2-(3-aminopropy1)-5-(2,5-difluoropheny1)-
2-pheny1-1,3,4-thiadiazol-3(2H)-y1)-N,N-
cihnethy1-6,7-dihydrothiazolo[4,5-c]pyridine- 5(4H)-earboxamide 163
2-(2-(3-aminopropy1)-5-(2,5-difluoropheny1)-
2-phenyl-1,3,4-thiadiazol-3(2H)-y1)-N,N-
dimethy1-6,7-dihydrothiazolo[5,4-c]pyridine- 5(4H)-carboxamide     N/
)rN \ 0  164 1.; c ...--.' N \
3-(5-(2,5-difluoropheny1)-3-(6-methyl-61,7-
dihydro-5H-pyrrolo[3,4-b]pyridin-3-y1)-2-
phenyl-2,3-dihydro-1,3,4-thiadiazol-2- yl)propan-l-amine  WO
2006/119146PCT/US2006/016526 



165 -.. 1 I 3-(5-(2,5-difluoropheny1)-3-(imidazo[1,2-
b]pyridazin-7-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine 166 '11\1 1 I,-- HN /
3-(5-(2,5-difluoropheny1)-2-pheny1-3-(1H-
pyrrolo[3,2-b]pyridin-6-y1)-2,3-dihydro-1,3,4-
thiadiazol-2-y0propan-l-amine 167 1N",...... I N .-  \ _//
3-(5-(2,5-difluoropheny1)-2-pheny1-3-(7H-
1,3,4-thiadiazol-2-yl)propan-1-amine 168 1N...... Y ` Nt s /
3-(5-(2,5-difluoropheny1)-2-pheny1-3-
(thieno[2,3-d]pyrimidin-2-y1)-2,3-dihydro-
1,3,4-thiadiazol-2-yppropan-1-amine 169 



N "sit N N..-- 3-(5-(2,5-difluoropheny0-3-(6-
methylthieno[2,3-d]pyrimidin-2-y1)-2-phenyl-
2,3-dihydro-1,3,4-thiadiazol-2-yl)propan-1- amine 170 '1.--- "--- II
N2HN / 3-(5-(2,5-difluoropheny1)-3-(2-methy1-1H-
pyrrolo[2,3-b]pyridin-6-y1)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2-yppropan-1-amine 171 "1.---... n1
N...".""N N \I/ 3-(5-(2,5-difluoropheny1)-3-(2-
methylimidazo[1,2-a]pyrimidin-7-y1)-2-
phenyl-2,3-dihydro-1,3,4-thiadiazol-2- yl)propan-1-amine 172 yr. N,
S,0 0e; * 2-(2-(3-aminopropy1)-5-(2,5-difluoropheny1)- 



2-pheny1-1,3,4-thiadiazol-3(2H)-y1)-4H-
benzo[e][1,3]oxazin-4-sulphone 173 )1N ,,0 s"."  ' *
2-(2-(3-aminopropy1)-5-(2,5-difluoropheny1)-
2-pheny1-1,3,4-thiadiazol-3(2H)-y1)-411-
benzo[e][1,3]thiazin-4-sulphone 174 yr,N S I.
2-(2-(3-aminopropy1)-5-(2,5-difluoropheny1)-
2-phenyl-1,3,4-thiadiazol-3(2H)-y1)-411- benzo[e][1,3]thiazin-4-one
WO 2006/119146PCT/US2006/016526        175
2-(2-(3-aminopropy1)-5-(2,5-difluorophenyl)-
2-pheny1-1,3,4-thiadiazol-3(2H)-y1)-6-methyl-
6,7-dihydropyrrolo[3,4-e][1,3]thiazin-4(5H)- one   



Ar2 Name 176 2-methylphenyl
3-(5-(2,5-difluoropheny1)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-o-toly1-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine
3-(5-(2,5-difluoropheny1)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-m-toly1-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine
3-(5-(2,5-difluoropheny1)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-p-toly1-2,3-dihydro-1,3,4-
thiadiazol-2-y1)propan-1-amine 177 3-methylphenyl  178 4-methylphenyl
179 3,4-dimethylphenyl
3-(5-(2,5-difluoropheny1)-2-(3,4-dimethylpheny0-
3-(5-methy1-1,3,4-thiadiazol-2-y1)-2,3-dihydro- 



1,3,4-thiadiazol-2-y1)propan-1-amine
3-(5-(2,5-difluoropheny1)-2-(3,5-dimethylpheny1)-
3-(5-methy1-1,3,4-thiadiazol-2-y1)-2,3-dihydro-
1,3,4-thiadiazol-2-yl)propan-1-amine
3-(5-(2,5-difluoropheny1)-2-(2-ethylpheny1)-3-(5-
methyl-1,3,4-thiadiazol-2-y1)-2,3-dihydro-1,3,4-
thiadiazol-2-yppropan-1-amine 180 3,5-dimethylphenyl  181
2-ethylphenyl  182 3-ethylphenyl
3-(5-(2,5-difluoropheny1)-2-(3-ethylpheny1)-3-(5-
methyl-1,3,4-thiadiazol-2-y1)-2,3-dihydro-1,3,4-
thiadiazol-2-yppropan-1-amine
3-(2-(4-tert-butylpheny1)-5-(2,5-difluoropheny1)-3-
(5-methyl-1,3,4-thiadiazol-2-y1)-2,3-dihydro-1,3,4-
thiadiazol-2-yppropan-1-amine
3-(2-(2-chloropheny1)-5-(2,5-difluoropheny1)-3-(5-
methyl-1,3,4-thiadiazol-2-y1)-2,3-dihydro-1,3,4-
thiadiazol-2-yppropan-1-amine
3-(2-(4-chloropheny1)-5-(2,5-difluoropheny1)-3-(5- 183
4-t-butylphenyl  184 



2-chlorophenyl  185 4-chlorophenyl   WO 2006/119146PCT/US2006/016526
methyl-1,3,4-thiadiazol-2-y1)-2,3-dihydro-1,3,4-
thiadiazol-2-yppropan-1-amine
3-(5-(2,5-difluoropheny1)-2-(3-fluoropheny1)-3-(5-
methyl-1,3,4-thiadiazol-2-y1)-2,3-dihydro-1,3,4-
thiadiazol-2-Apropan-1-amine
3-(5-(2,5-difluoropheny1)-2-(4-fluoropheny1)-3-(5-
methy1-1,3,4-thiadiazol-2-y1)-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1 -amine 186 3-fluorophenyl  187
4-fluorophenyl  188 4-bromophenyl
3-(2-(4-bromopheny1)-5-(2,5-difluoropheny1)-3-(5-
methyl-1,3,4-thiadiazol-2-y1)-2,3-dihydro-1,3,4-
thiadiazol-2-yppropan-1-amine 189 



3,4-dichlorophenyl 3-(2-(3,4-dichloropheny1)-5-(2,5-difluoropheny1)-
3-(5-methy1-1,3,4-thiadiazol-2-y1)-2,3-dihydro-
1,3,4-thiadiazol-2-yl)propan-l-amine 190 3-nitrophenyl
3-(5-(2,5-difluoropheny1)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-(3-nitropheny1)-2,3-dihydro-
1,3,4-thiadiaw1-2-yl)propan-1 -amine
3-(2-(3-aminopropy1)-5-(2,5-difluoropheny1)-3-(5-
methyl-1,3,4-thiadiazol-2-y1)-2,3-dihydro-1,3,4-
thiadiazol-2-y1)phenol 191 3-hydroxyphenyl  192 9 , HO-PC`. OH *
3-(2-(3-aminopropy1)-5-(2,5-difluoropheny1)-3-(5-
methyl-1,3,4-thiadiazol-2-y1)-2,3-dihydro-1,3,4-
thiadiazol-2-yl)phenyl dihydrogen phosphate 193 3-aminophenyl
3-(2-(3-aminopropy1)-5-(2,5-difluoropheny1)-3-(5-
methyl-1,3,4-thiadiazol-2-y1)-2,3-dihydro-1,3,4-
thiadiazol-2-ypaniline
3-(2-(3-aminopropy1)-5-(2,5-difluoropheny1)-3-(5-
methyl-1,3,4-thiadiazol-2-y1)-2,3-dihydro-1,3,4- 



thiadiazol-2-yl)benzoic acid 194 3-carboxyphenyl  195 3-cyanophenyl
3-(2-(3-aminopropy1)-5-(2,5-difluoropheny1)-3-(5-
methyl-1,3,4-thiadiazol-2-y1)-2,3-dihydro-1,3,4-
thiadiazol-2-ypbenzonitrile 196 2-pyridyl1
3-(5-(2,5-difluoropheny1)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-(pyridin-2-y1)-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine 197 3-pyridyl
3-(5-(2,5-difluoropheny1)-3-(5-methy1-133,4-
thiadiazol-2-y1)-2-(pyridin-3-y1)-2,3-dihydro-1,3,4-
thiadiazol-2-ybpropan-1-amine 198 5-methylthiophen-2-y1
3-(5-(2,5-difluoropheny1)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-(5-methylthiophen-2-y1)-2,3-
dihydro-1,3,4-thiadiazol-2-yl)propan-1-amine 199 2-methylthiazol-4-y1
3-(5-(2,5-difluoropheny1)-2-methylthiazol-4-y1-3-
(5-methyl-1,3,4-thiadiazol-2-y1)-2,3-dihydro-1,3,4-
thiadiazol-2-y1)propan-1-amine 



200 2-(1 H-imidazol-2-y1)
3-(5-(2,5-difluoropheny1)-2-(1H-imidazol-2-y1)-3-
(5-methy1-1,3,4-thiadiazol-2-y1)-2,3-dihydro-133,4-
thiadiazol-2-y1)propan-1-amine 201
3-(5-(2,5-difluoropheny1)-2-(1H-imidazol-4-y1)-3-  WO
2006/119146PCTIHS2006/016526  2-(1H-imidazol-4-y1)
(5-methyl-1,3,4-thiadiazol-2-y1)-2,3-dihydro-1,3,4-
thiadiazol-2-y1)propan-1-amine
3-(5-(2,5-difluoropheny1)-3-amino-1H-pyrazol-5-
y1-3-(5-methy1-1,3,4-thiadiazol-2-y1)-2,3-dihydro-
1,3,4-thiadiazol-2-yl)propan-1-amine 202 3-amino-111-pyrazol-5-y1
NH2   Arl Name 203 2-fluorophenyl
3-(5-(2-fluoropheny1)-3-(5-methyl-1,3,4- 



thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine 204 3-1Morophenyl
3-(5-(3-fluoropheny1)-3-(5-methy1-1,3,4-
thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine
3-(5-(2-ehloropheny1)-3-(5-methy1-1,3,4-
thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-Apropan-1-amine 3-(5-(3-ehloropheny1)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine
3-(5-(2,5-dichloropheny1)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yppropan-1-amine 205 2-ehlorophenyl  206 3-ehlorophenyl
207 2,5-diehlorophenyl  208 2,3-dichlorophenyl
3-(5-(2,3-dieh1oropheny1)-3-(5-methy1-1,3,4-
thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4- 



thiadiazol-2-yl)propan-1-amine
3-(5-(3,4-dichloropheny1)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yppropan-1-amine
3-(5-(3,5-dichloropheny1)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yppropan-1-amine 209 3,4-dichlorophenyl  210
3,5-diehlorophenyl  211 2-chloro-5-fluorophenyl
3-(5-(2-chloro-5-fluoropheny1)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-l-amine
3-(5-(5-ehloro-2-fluoropheny1)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4- thiadiazol-2-y1)
ropan-1-amine 212 2-fluoro-5-chlorophenyl   WO
2006/119146PCT1US2006/016526 213 2-ehloro-5-methylphenyl
3-(5-(2-ehloro-5-methylpheny1)-3-(5-methyl-1,3,4- 



thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine
3-(5-(5-fluoro-2-(trifluoromethyl)pheny1)-3-(5-
methyl-1,3,4-thiadiazol-2-y1)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2-yl)propan-1-amine 214 2-trifluoromethy1-5-
fluorophenyl  215 2-fluoro-5-methoxyphenyl
3-(5-(2-fluoro-5-methoxypheny1)-3-(5-methyl-
1,3,4-thiadiazol-2-y1)-2-pheny1-2,3-dihydro-1,3,4-
thiadiazol-2-yppropan-1-amine
3-(3-(5-methyl-1,3,4-thiadiazol-2-y1)-2-pheny1-5-
(thiophen-2-y1)-2,3-dihydro-1,3,4-thiadiazol-2- yl)propan-1-amine 216
thiophen-2-y1  217 thiophen-3-y1
3-(3-(5-methyl-1,3,4-thiadiazol-2-y1)-2-pheny1-5-
(thiophen-3-y1)-2,3-dihydro-1,3,4-thiadiazol-2- yppropan-1-amine 218
5-chlorothiophen-2-y1 3-(5-(5-chlorothiophen-2-y1)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4- 



thiadiazol-2-yl)propan-1-amine 219 2-pyridyl
3-(3-(5-methyl-1,3,4-thiadiazol-2-y1)-2-pheny1-5-
(pyridin-2-y1)-2,3-dihydro-1,3,4-thiadiazol-2- yl)propan-1-amine 220
3-pyridyl 3-(3-(5-methyl-1,3,4-thiadiazol-2-y1)-2-pheny1-5-
(pyridin-3-y1)-2,3-dihydro-1,3,4-thiadiazol-2- yl)propan-1-amine 221
4-chloropyridin-3-y1 3-(5-(4-chloropyridin-3-y1)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine 222 3-chloropyridin-2-y1
3-(5-(3-chloropyridin-2-y1)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine
3-(5-(4-fluoropyridin-3-y1)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine 223 4-fluoropyridin-3-y1  224
3,6-difluoropyridin-2-y1 



3-(5-(3,6-difluoropyridin-2-y1)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine   Name  WO
20061119146PCT/US2006/016526 225 mi 1
3-(5-(2,5-difluoropheny1)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-pheny1-2,3-dihydro-1,3,4-
thiadiazol-2-y1)-N-methylpropan-1-amine
2-(5-(2,5-clifluoropheny1)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)ethanamine 226 NH2  227 )H2
(5-(2,5-difluoropheny1)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)methanamine 228 "N H
3-(5-(2,5-difluoropheny1)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4- 



thiadiazol-2-y1)-N-isopropylpropan-1-amine 229 A-7The H
2-(5-(2,5-difluoropheny1)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-y1)-N-methylethanamine
2-(5-(2,5-difluoropheny1)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-y1)-N,N-dimethylethanamine
2-(5-(2,5-difluoropheny1)-2-pheny1-2-(3-
(pyrrolidin-1-yppropy1)-1,3,4-thiadiazol-3(2H)-
y1)-5-methyl-1,3,4-thiadiazole
2-(5-(2,5-difluoropheny1)-2-phenyl-2-(3-
(piperidin-1-yl)propy1)-1,3,4-thiadiazol-3(2H)-
y1)-5-methyl-1,3,4-thiadiazole 2-(5-(2,5-difluoropheny1)-2-(3-(4-
methylpiperazin-1-yl)propy1)-2-phenyl-1,3,4-
thiadiazol-3(2H)-y1)-5-methyl-1,3,4-thiadiazole
4-(3-(5-(2,5-difluoropheny1)-3-(5-methy1-1,3,4-
thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propyl)morpholine
2-(5-(2,5-difluoropheny1)-2-phenyl-2-(2-
(pyrrolidin-2-ypethyl)-1,3,4-thiadiazol-3(211)-
y1)-5-methyl-1,3,4-thiadiazole
2-(5-(2,5-difluoropheny1)-2-pheny1-2-(piperidin-
4-y1)-1,3,4-thiadiazol-3(2H)-y1)-5-methyl-1,3,4- thiadiazole 230 



VN 1  231 0  232 >1/2.-^-..-----0  233 >1/4C-'-%-N"---1 1.-N ",,  234
-\."N'rh LO  235 >11.1 H  236   237 0 C`WIC H 



N-(3-(5-(2,5-difluoropheny1)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yppropypacetamide 238 SOc,.......----,N,2Me H
N-(3-(5-(2,5-difluoropheny1)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propyl)methanesulfonamide
N-(3-(5-(2,5-difluoropheny1)-3-(5-methy1-1,3,4-
thiadiazol-2-y1)-2-pheny1-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propypisobutyramide 239 0 "IN H  240 ,AN.-- HI
N-(3-(5-(2,5-difluoropheny1)-3-(5-methy1-1,3,4-
thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propyl)-3-  WO 2006/119146PCTIUS2006/016526     



(dimethylamino)propanamide
2-amino-N-(1-(3-(5-(2,5-difluoropheny1)-3-(5-
methyl-1,3,4-thiadiazol-2-y1)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2-yl)propylamino)-1-
oxopropan-2-yl)propanamide
2-(5-(2,5-difluoropheny1)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-pheny1-2,3-dihydro-1,3,4- thiadiazol-2-Aethanol
3-(5-(2,5-difluoropheny1)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-pheny1-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-01 241 ,\---."---Th H o  NH2  242   0H   243
-"<OH  



244  .tthiOPO3H2   3-(5-(2,5-difluoropheny1)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-pheny1-2,3-dihydro-1,3,4- thiadiawl-2-yl)propyl
dihydrogen phosphate    RI Name 245 NH Y-N)C H
N-(2-(5-(2,5-difluoropheny1)-3-(5-methyl-1,3,4-
thiadia201-2-3/0-2-phenyl-2,3-dihydr0-1,3,4-
thiadiazol-2-ypethyl)acetimidamide 246 NH NiC 1-1
N-(3-(5-(2,5-difluoropheny1)-3-(5-methy1-1,3,4-
thiadiazol-2-y1)-2-pheny1-2,3-dihydro-1,3,4-
thiadiazol-2-y0propyl)acetimidamide 247 



NH NiC H N-((5-(2,5-difluoropheny1)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-pheny1-2,3-dihydro-1,3,4-
thiadiazol-2-yl)methyDacetimidamide 248 I N.0 '& H
(E)-N-(3-(5-(2,5-difluoropheny1)-3-(5-methyl-
1,3,4-thiadiazol-2-y1)-2-pheny1-2,3-dihydro-
1,3,4-thiadiazol-2-yl)propyl)-N'- methoxyacetimidamide 249 N.-ON N H
(E)-N-cyano-N-(3-(5-(2,5-difluoropheny1)-3-(5-
methyl-1,3,4-thiadiazol-2-y1)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2- yl)propyl)acetimidamide  WO
2006/119146PCT/US2006/016526 250 NH H
N-(3-(5-(2,5-difluoropheny1)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4- 



thiadiazo1-2-yppropy1)-2-fluoroacetimidamide 251 NO2 1 NNH2 H
(E)-N-(3-(5-(2,5-difluoropheny1)-3-(5-methyl-
1,3,4-thiadiazol-2-y1)-2-phenyl-2,3-dihydro-
1,3,4-thiadiazol-2-yl)propyl)-2-nitroethene-1,1- diamine 252 4>t-NH
N2NX---N,C1I 1-(3-(5-(2,5-difluoropheny1)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propyl)guanidine 253 ,NN NC,N--)--,NH2
(Z)-2-cyano-1-(2-(5-(2,5-difluoropheny1)-3-(5-
methy1-1,3,4-thiadiazol-2-y1)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2-ypethyl)guanidine 254 "\---ThIN N2N ' N 1
CN X (E)-2-cyano-14(5-(2,5-difluoropheny0-3-(5- 



methyl-1,3,4-thiadiazol-2-y1)-2-phen34-2,3-
dihydro-1,3,4-thiadiazol-2-yOmethyDguanidine 255 NN 0    "1,, A,
I-12NNNH2 (E)-1-(amino(3-(5-(2,5-difluoropheny1)-3-(5-
methyl-1,3,4-thiadiazol-2-y1)-2-pheny1-2,3-
dihydro-1,3,4-thiadiazol-2- yl)propylamino)methylene)urea 256 ANH
N2N00" A NNH2 (Z)-1-(amino(2-(5-(2,5-difluoropheny1)-3-(5-
methy1-1,3,4-thiadiazol-2-y1)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2- yl)ethylamino)methylene)urea 257 NH )-,
N2N ' N I cONH2 (E)-1-(amino((5-(2,5-clifluoropheny1)-3-(5-
methyl-1,3,4-thiadiazol-2-y1)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2- yOmethylamino)methylene)urea 258 



NH 0 A. )1,, H2NN (Z)-N-(amino(3-(5-(2,5-difluoropheny1)-3-(5-
methyl-1,3,4-thiadiazol-2-y1)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2- yl)propylamino)methylene)acetamide 259 NH
0 NC,NI-J?N)1,, H (E)-N-0 \11-cyano-N-(3-(5-(2,5-difluoropheny1)-3-
(5-methyl-1,3,4-thiadiazol-2-y1)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2- yl)propyl)carbamimidoyl)acetamide   260
:3h-NH0 NI'L-NAN H (E)-N,N43-(5-(2,5-difluoropheny1)-3-(5-
methyl-1,3,4-thiadiazol-2-y1)-2phenyl-2,3-
dihydro-1,3,4-thiadiazol-2-
y0propylamino)methanediylidene)diacetamide 261 NH H2NN,0
(Z)-1-(3-(5-(2,5-difluoropheny1)-3-(5-methyl- 



1,3,4-thiadiazol-2-y1)-2-phenyl-2,3-dihydro-
1,3,4-thiadiazol-2-y0propyl)-2- methoxyguanidine 262 tN H KHAN
(Z)-1-(3-(5-(2,5-difluoropheny1)-3-(5-methyl-
1,3,4-thiadiazol-2-y1)-2-phenyl-2,3-dihydro-
1,3,4-thiadiazol-2-yppropyl)-2-methylguanidine 263 HNANH2
1-(3-(5-(2,5-difluoropheny1)-3-(5-methyl-1,3,4-
thiadiazo1-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yppropyl)-1-methoxyguanidine
3-(3-(5-(2,5-difluoropheny1)-3-(5-methy1-1,3,4-
thiadiazo1-2-y1)-2-pheny1-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propy1)-1,1-dimethylguanidine
(Z)-1-(3-(5-(25-difluoropheny1)-3-(5-methy1-
1,34-thiadiazo1-2-y1)-2-pheny1-2,3-dihydro-
1,3,4-thiadiazol-2-yl)propy1)-2,3- dimethylguanidine 264 NH H  265
;:strs'--NNNH HI  266 NH 



1-(3-(5-(2,5-difluoropheny1)-3-(5-methy1-1,3,4-
thiadiazol-2-y1)-2-phenyl-2,3-dihydr0-1,3,4-
thiadiazol-2-yppropyptetrahydropyrimidin- 2(1H)4mine 267 )11-- HH
N-(3-(5-(2,5-difluoropheny1)-3-(5-methy1-1,3,4-
thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yppropyl)-1,4,5,6- tetrahydropyrimidin-2-amine 268 NH
N-(3-(5-(2,5-difluoropheny1)-3-(5-methy1-1,3,4-
thiadiazol-2-y1)-2-pheny1-2,3-dihydr0-1,3,4-
thiadiazo1-2-yl)propyppyrro1idine-1- earboximidamide 269 NH H2
4-(5-(2,5-difluoropheny1)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-pheny1-2,3-dihydro-1,3,4-
thiadiazo1-2-y1)butanimidamide 270 NH
5-(5-(25-dif1uoropheny1)-3-(5-methy1-1,3,4-
thiadiazo1-2-y1)-2-pheny1-2,3-dihy1jr0-1,3,4-
thiadiazol-2-yOpentanimidamide  



127  WO 2006/119146PCT/1JS2006/016526 271 NH "k -?. ---ILN H2
3-(5-(2,5-difluoropheny1)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yppropanimidamide
(Z)-4-(5-(2,5-difluoropheny1)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-y1)-N-methoxybutanimidamide 272 1 N,0 1NH2  273 N,CN NH
2  (Z)-N-cyano-4-(5-(2,5-difluoropheny1)-3-(5-
methyl-1,3,4-thiadiazol-2-y1)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2-yl)butanimidamide 274 NH NH2 F F
4-(5-(2,5-difluoropheny1)-3-(5-methyl-1,3,4- 



thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-y1)-2,2-difluorobutanimidamide 275 NH Y--MNH2
24(5-(2,5-difluoropheny1)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-ypmethoxy)acetimidamide
4-(5-(2,5-difluoropheny1)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-y1)-N-methylbutanimidamide 276 NH NH 1  277 )4:"'-''NH A
H2NNH 1-(2-(5-(2,5-difluoropheny1)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)ethoxy)guanidine  278 (-321------"' NH HN A NH 1
1-(2-(5-(2,5-difluoropheny1)-3-(5-methy1-1,3,4-
thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-ypethoxy)-3-methylguanidine 280 :\ ----"---A3' NH --L 



HNNH 0..% N-(N-(2-(5-(2,5-difluoropheny1)-3-(5-methyl-
1,3,4-thiadiaw1-2-y1)-2-pheny1-2,3-dihydro- 1,3,4-thiadiazol-2-
yl)ethoxy)carbamimidoyl)acetamide 281 -\-%."----a'NH .1, HN 'NN 1--.)
0-(2-(5-(2,5-difluoropheny1)-3-(5-methy1-1,3,4-
thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yDethyl)-N-(1,4,5,6- tetrahydropyrimidin-2-yl)hydroxyl
amine 282 ,ic."0,NH NH
N-(2-(5-(2,5-difluoropheny1)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-Aethoxy)acetimidamide 283 -AN 1
(E)-N-(2-(5-(2,5-difluoropheny1)-3-(5-methyl-
1,3,4-thiadiazol-2-y1)-2-pheny1-2,3-dihydro- 1,3
,4-thiadiazol-2-yflethoxy)-NL methylacetimidamide
(E)-N-(1-(2-(5-(2,5-difluoropheny1)-3-(5- 



methyl-1,3,4-thiadiazol-2-y1)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2- yl)ethoxyamino)ethylidene)acetamide 284
)C.'-''NH )-' N A0   WO 2006/119146PC T/US2006/016526 285 H >CA'NH NH
N'-(2-(5-(2,5-difluoropheny1)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)ethypacetimidohydrazide 286 H N'NH A'N 1
(E)-N'-(2-(5-(2,5-difluoropheny1)-3-(5-methyl-
1,3,4-thiadiazol-2-y1)-2-pheny1-2,3-dihydro-
1,3,4-thiadiazol-2-yl)ethyl)-NL methylacetiraidohydrazide 287  Q NH
AN AO 



(E)-N-(1-(2-(2-(5-(2,5-difluoropheny1)-3-(5-
methyl-1,3,4-thiadiazol-2-y1)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2- yl)ethyl)hydrazinypethylidene)acetamide
288 1 >"-N'NH ANH N'-(2-(5-(2,5-difluoropheny1)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-ypethyl)-N'- methylacethnidohydrazide 289 H N- NH H2NANH
2-(2-(5-(2,5-difluoropheny1)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yOethyphydrazinecarboximidamide 290 H NH HNANH 1
2-(2-(5-(2,5-difluoropheny1)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)ethyl)-N- methylhydrazinecarboximidamide 291 H 



>1--------'N'NH -NH 0 N4(2-(2-(5-(2,5-difluoropheny1)-3-(5-methyl-
dro- 1,3,4-thiadiazol-2-y1)-2-phenyl-2,3-dihydro- 1,3,4-thiadiazol-2-
yl)ethyphydrazinyl)(imino)methypacetamide 292 H NH ,k. HN ' N L)
2-(5-(2,5-difluoropheny1)-2-phenyl-2-(2-(2-
(1,4,5,6-tetrahydropyrimidin-2-
yphydrazinypethyl)-1,3,4-thiadiazol-3(211)-y1)-
5-methyl-1,3,4-thiadiazole  [00388]The biological activities of the
compounds of the invention can be demonstrated by the following
assays. BIOLOGICAL ASSAYS Example A Enzyme assay [00389]The activity
of the compounds of the present invention may be determined by the
following procedure. The assays were conducted at 30 C in a Costar
3695 (96-well, polystyrene, 'A-area, clear) plate in a final volume
of 50 uL. Hydrolysis of ATP was  WO 2006/119146PCT/US2006/016526 



monitored in a system that coupled the product ADP to the oxidation
of NADH using pyruvate kinase and lactate dehydrogenase. Assay
mixtures contained the following: 20 InM K+Pipes, pH 7.0, 0.01%
Triton X-100, 2% DMSO, 25 mM KC1, 2 mM MgC12, 1 mM DTT, 25 WI ATP, 1
mM phospho(enol)pyruvate, 200 1.1M NADH, 7.9 U/mL pyruvate kinase, 9
U/mL lactate dehydrogenase, 0.25 pM bovine microtubuks, 20 1.1M
paclitaxel and 20 nM Eg5. The concentration of inhibitor was
typically varied over the range of 10-200,000 nM. The reaction was
monitored kinetically in an absorbance-based plate reader for a
period of 10 minutes. Velocities were estimated from linear fits to
the progress curves and were expressed as POC (percent of uninhibited
control wells). IC50's were estimated from the POC data using a
standard 4-parameter logistical model and compared to a control
inhibitor run in each plate. In this assay, compounds of the
invention exhibited an IC50 of less than 50 gM. Example B Cell
Viability Assay 100390]The ability of the compounds of the present
invention to inhibit cellular viability may be determined by the
following procedure. Cells from a variety of established tumor cell
lines, e.g. HeLa, were plated in Costar 3904 96-well plates, in
growth medium, at a density that allowed for logarithmic growth over
the period of the assay, and incubated at 37 C, 5% CO2 overnight. The
following day, compounds were added to the cells, at a final DMSO
concentration of 0.5%. The concentration of inhibitor was typically
varied over the range of 0.1-50,000 nM. Plates were then incubated as
above. After a 72 to 96 hour incubation, 201sL resazurin solution
(Cell Titer Blue, Promega 68081) was added to all wells and the
plates incubated for a further period of time. Viable cells convert
resazurin to resorufin, a fluorescent end-product. The fluorescent
signal was determined in a fluorescent plate reader at 560 nm
excitation/590 nm emission. The POC (percent of uninhibited control
signal) was determined for each well, and the EC50 for inhibition of
viability was determined from the inflection point of a standard
4-parameter logistical curve fitted to the values obtained. In this
assay, compounds of the invention exhibited an EC50 of less than 50
pM. Example C Mitotic Arrest Assay  [00391]Phosphorylation of Histone
H3 on Serb, which peaks in metaphase, is a well- established
indicator of mitosis. Phosphorylation in excess of control cells is
indicative of mitotic arrest. The ability of the compounds of the
present invention to induce mitotic arrest was determined by the
following procedure. Cells from a variety of established tumor cell
lines, e.g. HeLa, were plated in Greiner 655946, 96-well,
poly-D-lysine coated plates, in 130  WO 2006/119146PCT/US2006/016526
growth medium and incubated at 37 C, 5% CO2 overnight. The following
day, compounds were added to the cells at a final DMSO concentration
of 0.5%. The concentration of inhibitor was typically varied over the
range of 0.1-50,000 nM. Once compound was added to the cells, plates
were incubated as above. After approximately 16 hours, cells were
fixed with cold methanol. Plates were blocked and labeled with
primary antibody to phosphoHistone H3 (Santa Cruz Biotechnologies
SC-8656-R, 1 pg/mL) and to GapDH (RDI TRK-504-6C5). The cells were
then labeled with secondary antibodies which were conjugated to
fluorescent dyes emitting in the near infrared range (Molecular
Probes Alexa 680, Rockland IR800) and scanned on a Licor Odyssey or
Aerius. The integrated intensity of signal for phosphoHistone H3 was
normalized to the signal for GapDH for each well. The POC (percent of



and metabolites, solvates, tautomers, and salts thereof wherein: W is
S(0)m; m is 0, 1 or 2;     It' is H, alkyl, cycloalkyl, heteroalkyl,
alkenyl or alkynyl, wherein said alkyl, cycloalkyl, heteroallcyl,
alkenyl and allrynyl are optionally substituted with one or more
groups independently selected from oxo, halogen, cyano, nitro, azido,
-NRIRI I, - NRIosor 13, _ IC.CNCORI, -0C(=0)R1, -C(=0)0R1, -q=0)NRWRI
I, -NRIC(0)0R13, - Nit} Q=0)(042)0-2R111-S(0)R13, -SO2R13,
-802NHC(=0)Ri, -NRIC(0)NRI IR/2, alkyl, cycloalkyl, alkenyl, alkynyl,
aryl, arylalkyl, heterocyclyl, heterocyclylalkyl, - 0P(=0)(ORID)2, an
amino acid residue, a dipeptide, a tripeptide, or -NRItR22R23NRIIR12,
with the proviso that said alkyl does not terminate with a -C(--0)0RI
group, or RI is Z-NR17-C(=-NRI8)R19, Z-NRI7-C(=NR18)NR201-41,
Z-C(=NRI8)NR20R2I, Z-0- NRI 7C(=NRI 8)NR20R2I, Z-0-NRI7-C(a- NRI
8)R20, Z-NR22-NR23_cc,NRI 8- 19,
or Z-NR22- NR23-C(=NRI8)NR2R21, wherein Z is allcylene optionally
substituted with one or more halogen;       Art and Ar2 are
independently phenyl or a 5 or 6 membered heteroaryl ring having 1 to
3 heteroatoms independently selected from N, 0 and S, wherein said
heteroaryl is a carbon radical and said phenyl and heteroaryl are
optionally substituted with one or more groups _ independently
selected from halogen, cyano, nitro, azido,-NRio- it, NRI802R13, -
SO2NRIRI I, -C(=0)R1, -C(=0)0RI, -0C(=0)Rle, -NRIC(=0)0R13, -ONR1
C(=0)1{11, _c(no)NRIOR11,-S(0)12.13, -802RI3, -SO2NHC(=0)R1,I
0)NR-R12, R12 _NRIOcRNR1 , _1, _ -NRIC(NCN)NRI , tc.12 NRIC(R13)NRI
IR2 OP(=0)(ORIc)2, alkyl, cycloalkyl, alkenyl, allcynyl, aryl,
heteroaryl, arylallcyl, heteroarylalkyl, heterocycly1 and
heterocyclylallcyl; R4 is selected from         wherein R4R4 is
bonded to the ring nitrogen of Formula I through an unsaturated
carbon bond and a dashed line represents an optional double bond; DI
is N, NR6, CR5, CR5R5a, or D2 is CR5, CR5R5a, N or NR6; D3 is S, 0,
N, NR6 or CR5R5a; 



E is 0, S or NR6;       A is a saturated, partially unsaturated, or
fully unsaturated 5-8 carbocyclic ring or heterocyclic ring having 1
to 3 heteroatoms independently selected from N, 0 or S, wherein said
carbocyclic and heterocyclic rings are optionally substituted with
one or more groups independently selected from halogen, cyano, nitro,
trifluoromethyl, difluoromethoxy, 1 trifluoromethoxy, azido, oxo,
-ORE, -NW()Ri , _NR10so2Rt3, -302NRI6RII, -C(=0)R16, -C(=0)0R16,
-0C(=0)Ria, -NRI6C(=0)0R13, -NRI6C(=0)R11,lc
_c(,o)NRio- t, _SR-6, -S(0)R13, -301R13, -SO2NHC(=0)R16
-NRI3C(=0)NRIIR12, -NRI6C(NCN)NR1111.12, alkyl, cycloalkyl, alkenyl,
allcynyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocycly1
and heterocyclylalkyl, wherein said alkyl, cycloalkyl, alkenyl,
allcynyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocycly1
and heterocyclylalkyI are optionally substituted with one or more
groups independently selected from oxo (with the proviso that it is
not on said aryl or heteroaryl portions), halogen, cyano, nitro,
hydroxy, -0R16, NRI on ti, trifluoromethyl, difluoromethoxy,
trifluoromethoxy, azido, -NRI S0212.2, -SO2NRI RI I, -C(=0)R16, _
C(=-0)0Ria, -0C(=0)RI6,DC(=0)0RI Ice__0)NRup- , -NRI6C(=0)R1l,tc_
SRI, -S(0)R13, -SO2R13, -SO2NHC(=0)R16, -oNRI c(=o)NRII-12, _ K NRI
C(NCN)NRI 11112, alkyl, cycloalkyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, heterocycly1 and heterocyclylalkyl;       each R5
and R5a is independently selected from H, halogen, cyano, nitro,
trifluoromethyl, difluoromethoxy, trifluoromethoxy,
azido,-NRI6802R13,  SO2NRI6R1 I, -C(=0)R16, -C(0)0R'6, -0C(=0)1216,
-NRI6C(=0)0R13, -NRI6C(=0)R1 1, -C(=0)NRI6R11,-S(0)R'3, -SO2R13,
-SO2NHC (=c)w o, _n
NR1 C(=0)NR1 11212, -NRIDC(NCN)N1211R12, -0R1, alkyl, cycloallcyl,
alkenyl, allcynyl, heteroalkyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, heterocycly1 and heterocyclylallcyl, wherein said
alkyl, cycloallcyl, alkenyl, alkynyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, heterocyclyl and  heterocyclylalkyl are optionally
substituted with one or more groups independently selected from oxo
(with the proviso that it is not on said aryl or heteroaryl
portions), halogen, cyano, nitro, hydroxy, -0R16, NR161111,
trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido,
-NRI6S02R13, -SO2NRI6R11, -C(=0)R16, -C(=0)0R16, -0C(=0)R16, - 16C(
0)0R11, -NRII/C(=0)R11, -C(=0)NR161111, -S(0)R13, -SO2R13,
-SO2NHC(=0)R16, _NR' oc,In       (=0)NR1 IR.12 NR-C(NCN)NRI1R12,
alkyl, cycloalkyl, aryl, heteroaxyl, arylallcyl, heteroarylallcyl,
heterocyclyl, and heterocyclylalkyl;       R6 is H, alkyl,
cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl or heterocyclyl,
wherein said alkyl, cycloalkyl, alkenyl, alkynyl, ar3r1, heteroaryl
and heterocyclyI are optionally substituted with one or more groups
independently selected from oxo, halogen, cyano, nitro, hydroxy,
-0R16, NRIIIR1 1, trifluoromethyl, difluoromethoxy, trifluoromethoxy,
azido, -NR16802R13, -SO2NRIDRII, -C(=0)R16, -C(=0)0R16, -0C(=0)R16,
-NR16C(=0)0R11, _NRioc(=o)Rii, -C(=-0)NRI RI I, -SRI, -S(0)R'3,
-SO212.13, -502NHC(--0)R16,         0)NRI1R12, -NRI6C(NCN)NRIIR12,
alkyl, cycloallcyl, aryl, heteroaryl, arylalkyl, heteroarylallcyl,
heterocyclyl, and heterocyclylalkyl;       R16, R1I and R12
independently are selected from hydrogen, alkyl, alkenyl, alkynyl,
cycloalkyl, aryl, heteroaryl, heterocycly1 and arylallcyl, wherein
said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl,
heterocyclyl and arylalkyl are optionally substituted with one or



R17, 1222 and R23 are independently H or alkyl;       R18 is H, OH,
0-alkyl, CN, C(=0)NH2, C(=0)NH(alkyl), C(=0)N(allcy02, C(=0)alkyl, or
alkyl optionally substituted with one or more groups independently
selected from halogen, CN, OH, 0-alkyl, NH2, NH-alkyl, N(alkyl)2 and
aryl;       R19 is H or alkyl optionally substituted with one or more
groups independently selected front halogen, NO2, halogen, CN, OH,
0-alkyl, NH2, NH-alkyl, N(alkyl)2 and aryl; and       R29 and R21 are
independently H, C(0)alkyl, or alkyl optionally substituted with one
or more groups independently selected from halogen, CN, OH, 0-alkyl,
NH-alkyl, N(alkyl)2 and aryl,       or R29 and R21 together with the
atoms to which they are attached form a 5-6 membered unsaturated or
partially unsaturated heterocyclic ring,       or R18 and R29
together with the atoms to which they are attached form a 5-6
membered partially unsaturated or fully unsaturated heterocyclic
ring,       or R17 and R29 together with the atoms to which they are
attached form a 5-6 membered unsaturated or partially unsaturated
heterocyclic ring. 2.The compound of claim 1, wherein R4 is selected
from:          3. The compound of claim 1 or 2, wherein R5 and R54
are independently H, halogen, alkyl, aryl, or NRIR11, wherein said
alkyl and aryl are optionally substituted with one or more groups
independently selected from halogen and -C(0)0R' .       4. The
compound of claim 1, wherein R.4 is selected from: NriChtC 1/470c 8NS
N/1/4 N- rtz 0\ VsNy0   N 0 N.N7N, 0 I Eta...17--NH Et 1211=( "0 Ph 



Pr-=(171=( N ySNyS  6. The compound of claim 1, wherein R4 is  and A
is a saturated or partially unsaturated heterocyclic ring having a
ring nitrogen, wherein 1-2 carbon atoms of said heterocyclic ring are
optionally substituted with a group independently selected from
halogen or alkyl optionally substituted with one or more halogen, and
the nitrogen of said heterocyclic ring is optionally substituted with
C(=0)NRI RI I, q=cob(Rlo)0,-                         x C(=NH)CH-CN,
or alkyl optionally substituted with one or more groups independently
selected from ORI, 0P03H2, NRIRI I and heterocyclyl. 7. The compound
of claim 6, wherein R4 is selected from the structures:
8. The compound as claimed in any one of claims 1 to 7, wherein RE is
alkyl optionally substituted with ORE, NRERE I, NREC(=0)(CH2)0.2RE I,
NRE802R13, heterocyclyl, -0P(=0)(0R10)2, an amino acid residue, a
dipeptide or a tripeptide, or RE is a heterocyclyl.        9. The
compound as claimed in any one of claims I to 8, wherein RI is
(042)2- M-1, (CH2)3-0H, (CH2)-NH2, (CH2)2-NH2, (CH2)3-NH2,
(CH2)3-NHCH(CH3)2, (CH2)2-
NHMe,(CH2)2-NMe2,(CH2)3-NMe2,(CH2)3-NHMe,(CH2)3NHC(=0)Me,
(CH2)3NHC(=0)CH(CH3)2, (CH2)3NHC(=0)CH2CH2NMe2, (CH2)3NHS 02Me,
(CF12)3- (PYrro lid
in-1-y1),(CH2)3-(piperidin-1-y1),(CH2)3-(4-methylpiperidin-1
-y1),(CH2)3- (morpholin-4-yD, (CH2)2-(pyrrolidin-2-y1),
(CH2)3NH(C=0)CH(Me)NH(C=0)CH(Me)NH2, (C1-12)3-0P03H2, CH2-0-CH20Me or
piperidin-4-yl.        10. The compound as claimed in any one of
claims 1 to 9, wherein RE is (CH2)3- NH2.        11. The compound as
claimed in any one of claims 1 to 10, wherein Art is phenyl
optionally substituted with one or more groups independently selected
from halogen, alkyl, - ORE or -NR.ER.11; or Arl is a heteroaryl
selected from thiophenyl or pyridyl, wherein said pyridyl is
optionally substituted independently with one or more halogen.
12. The compound as claimed in any one of claims 1 to 11, wherein Art
is phenyl, 2,4-difluorophenyl, 2-fluorophenyl, 3-fluorophenyl,
2-chlorophenyl, 3-chIorophenyl, 2,5- dichlorophenyl,
2,3-dichlorophenyl, 3,4-dichlorophenyl, 3,5-dichlorophenyl,
2-chlom-5- fluorophenyl, 2-fluoro-5-chlorophenyl,
2-chloro-5-methylphenyl, 2-trifluoromethy1-5- fluorophenyl,
2-fluoro-5-methoxyphenyl, thiophen-2-yl, thiophen-3-yl,
5-chlorothiophen-2- yl, 2-pyridyl, 3-pyridyl, 4-chloropyridin-3-yl,
3-chloropyridin-2-yl, 4-f1uoropyridin-311, or
3,6-difluoropyridin-2-yl.        13. The compound as claimed in any
one of claims 1 to 12 wherein Ar2 is phenyl optionally substituted
with one or more groups independently selected from halogen, ORE,
NRER1E, CN, NO2, -0P(=0)(ORED)2, C(=0)0R1, or Ar2 is a heteroaryl
selected from pyridyl, thiophenyl optionally substituted with alkyl,
imidazolyl, and pyrazolyl optionally 



substituted with NeRI I.       14. The compound as claimed in any one
of claims I to 13, wherein Ar2 is 2,4- difluorophenyl,
2,5-difluorophenyl, 3-fluorophenyI, phenyl, 2-chlorophenyl,
4-chlorophenyl, 4-fluorophenyl, 4-bromophenyl, 3,4-dichlorophenyl,
2-methylphenyl, 3-methylphenyl, 4- methylphenyl, 3,4-dimethylphenyl,
3,5-dimethylphenyl, 2-ethylphenyl, 3-ethylphenyl, 4-tbutylphenyl,
3-nitrophenyl, 3-hydroxyphenyl, 3-(0P03H2)-phenyl, 3-aminophenyl, 3-
carboxyphenyl, 3 -cyanophenyl, 2-pyridyl, 3-pyridyl,
5-methylthiophen-2-yl, 2-methylthiazol4-yl, 2-(1H-imidazol-2-y1),
2-(1H-hnidazol-4-y1) or 3-amino-1H-pyrazol-5-yl.       15. The
compound as claimed in any one of claims 1 to 14, wherein Ar2 is 2,4-
difluorophenyl, 2,5-difluorophenyl or 3-fluorophenyl.       16. The
compound as claimed in any one of claims 1 to 15, wherein W is S.
17. The compound of claim 1, selected from the group consisting of:
3-(5-(2,5-difluoropheny1)-3-(oxazol-2-y1)-2-pheny1-2,3-dihydro-1,3,4-
thiadiazol2-yl)propan-1-amine;
3-(5-(2,5-difluoropheny1)-2-pheny1-3-(thiazol-2-y1)-2,3-dihydro-1,3,4
-thiadiazol2-yflpropan-1-amine;
3-(5-(2,5-difluoropheny1)-3-(4-methylthiazol-2-y1)-2-pheny1-2,3-dihyd
ro-1,3,4- thiadiazol-2-yppropan-1-amine;
3-(5-(2,5-difluoropheny1)-3-(4-ethylthiazol-2-y1)-2-pheny1-2,3-dihydr
o-1,3,4- thiadiazol-2-yl)propan-1-amine;
5-(2-(3-aminopropy1)-5-(3-fluoropheny1)-2-phenyl-1,3,4-thiadiazol-3(2
H)-y1)-3,4- dihydropyrrol-2-one;
3-(5-(2,5-difluoropheny1)-3-(4,5-dihydrothiazol-2-y1)-2-phenyl-2,3-di
hydro-1,3,4- thiadiazol-2-y1)propan-l-amine;
3-(5-(2,5-difluoropheny1)-3-(5-methyl-1,3,4-oxadiazol-2-y1)-2-pheny1-
2,3- dihydro-1,3,4-thiadiazol-2-yl)propan-1-amine;
3-(5-(2,5-difluoropheny1)-3-(5-ethyl-1,3,4-oxadiazol-2-y1)-2-phenyl-2
,3-dihydro1,3,4-thiadiazol-2-yppropan-1-amine;
ethy1-5-(2-(3-aminopropy1)-5-(2,5-difluoropheny0-2-phenyl-1,3,4-thiad
iazol3(213)-y1)-1,3,4-oxadiazol-2-yl)acetate;
5-(2-(3-aminopropy1)-5-(2,5-difluoropheny1)-2-phenyl-1,3,4-thiadiazol
-3(2H)-y1)- N-ethyl-1,3,4-oxadiazol-2-amine;
2-(5-(2,5-difluoropheny1)-2-((methoxymethoxy)methyl)-2-phenyl-1,3,4-
thiadiazol-3(2H)-y1)-5-methyl-1,3,4-oxadiazole; 140
3-(5-(2,5-difluoropheny1)-2-phenyl-3-(1,3,4-thiadiazol-2-y1)-2,3-dihy
dro-1,3,4- thiadiazol-2-yDpropan-1-amine;
3-(5-(2,5-difluoropheny1)-3-(5-methyl-1,3,4-thiadiazol-2-y1)-2-pheny1
-2,3- dihydro-1,3,4-thiadiazol-2-Apropan-l-amine;
3-(5-(2,5-difluoropheny1)-3-(3-methyl-1,2,4-oxadiazol-5-3/1)-2-phenyl
-2,3- dihydro-1,3,4-thiadiazol-2-Apropan-1-amine;
3-(5-(2,5-difluoropheny1)-2-phenyl-3-(5-pheny1-411-1,2,4-triazol-3-y1
)-2,3- dihydro-1,3,4-thiadiazol-2-ylbropan-I-amine;
3-(5-(2,5-difluoropheny1)-3-(1-methyl-5-Phenyl-1H-1,2,4-triazol-3-54)
-2-Phenyl2,3-dihydro-1,3,4-thiadiazo1-2-y0propan-1-amine;
3-(5-(2,5-difluoropheny1)-2-pheny1-3-(5-(trifluoromethyl)-1,3,4-thiad
iazol-2-y1)- 2,3-dihydro-1,3,4-thiadiazol-2-yl)propan-1-amine;
3-(5-(2,5-difluoropheny1)-2-(4-f1uoroPherw1)-3-(5-methy1-1,3,4-thiadi
azol-2-y1)- 2,3-dihydro-1,3,4-thiadiazol-2-yl)propan-l-amine;
3-(5-(2,5-difluoropherw1)-2-(3-fluoroPheny1)-3-(5-methy1-1,3,4-thiadi
azol-2-y1)- 2,3-dihydro-1,3,4-thiadiazol-2-Apropan-1-amine;
3-(5-(2,5-difluoropheny1)-3-(5-methy1-4,5,6,7-tetrahydrothiazolo[5,4-
tyridin-2-
y1)-2-phenyl-2,3-dihydro-1,3,4-thiadiazol-2-yDpropan-1-arnine;



2-(5-(2,5-difluoropheny1)-2-methy1-2-phenyl-1,3,4.thiadiazol-3(211)-y
1)-5-methyl- 1,3,4-thiadiazole;
3-(2-(3-aminopropy1)-5-(2,5-difluoropheny1)-3-(5-methy1-1,3,4-thiadia
zol-2-y1)- 2,3-dihydro-1,3,4-thiadiazol-2-y1)Phenol;
3-(3-(5-bromo-1,3,4-thiadiazol-2-y1)-5-(2,5-difluorophenyl)-2-Phe11y1
-2,3- dihydro4,3,4-thiadiazol-2-34)ProPan-1-amine;
3-(5-(2,5-difluoropheny1)-3-(5-methy1-4,5,6,7-tetrahydrothiazolo[5,4-
6pyridin-2-
y1)-2-pheny1-2,3-dilaydro-1,3,4-thiadiazol-2-yl)Propan-l-amine;
3-(5-(2,5-dif1uoropheny0-2-pheny1-3-(4,5,6,7-tetrahydrothiazo10[5,4-e
1pyr1d1n-2- y0-2,3-dihydro-1,3,4-thiadiazol-2-Apropan-1-amine;
3-(5-(2,5-difluoropheny1)-3-(4,5-dimethylthiazol-2-y1)-2-phenyl-2,3-d
ihydro- 1,3,4-thiadiazo1-2-y1)propan-1-amine;
2-(2-(3-aminopropy1)-5-(2,5-difluorop1ien34)-2-Pheny14,3,4-thiadiazol
-3(2H)-y1)- N,N-dimethylthiazo1e-4-carboxamide; 141
2-(243-aminopropy1)-5-(2,5-difluoropheny1)-2-pheny1-1,3,4-thiadiazol-
3(2H)-y1)- N-methyithiazole-4-carboxamide;
3-(5-(2,5-difluoropheny1)-3-(3-methyl-1H-1,2,4-triazol-5-y1)-2-phenyl
-2,3- dihydro-1,3,4-thiadiazol-2-yppropan-1-amine;
2-(5-(2,5-difluoropheny1)-345-methyl-4,5,6,7-tetrahydrothiazolo[5,4-c
]pyridin-2- y1)-2-phenyl-2,3-dihydro-1,3,4-thiadiazol-2-ypethanol;
2-(5-(2,5-difluoropheny1)-2-pheny1-3-(4,5,6,7-tetrahydrothiazolo[5,4-
c]pyridin-2- yI)-2,3-dihydro-1,3,4-thiadiazol-2-ypethanol; and salts
thereof  18. A composition comprising compound as claimed in any one
of claims 1-17 and a pharmaceutically acceptable carrier.  19. In
vitro method for inhibiting the proliferation of cells, comprising
contacting said cells with an effective amount of a compound as
claimed in any one of claims 1-17.  20. The use of a compound
according to any one of claims 1-17 in the manufacture of a
medicament for the therapeutic treatment of inhibiting mitotic
spindle formation comprising administering to a warm-blooded animal.
21. The use of a compound according to any one of claims 1-17 in the
manufacture of a medicament for the treatment of abnormal cell growth
condition in a mammal. 








