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e o
BACKGROUND OF THE INVENTION

[0001] Related Applications

[0002] The present application claims priority of U.S. Provisional Patent
Application No. 60/620,048 filed October 19, 2004 and entitled MITOTIC KINESIN
INHIBITORS AND METHODS OF USE THEREOF, and also of a U.S. Non-provisional
Patent Applciation filed October 17, 2005 also entitled MITOTIC KINESIN
INHIBITORS AND METHODS OF USE THEREOF naming the same co-inventors as the
present application and designated Attorney Docket No. ARRO13 CIP, both of which

applications are incorporated herein in their entireties by this reference.
[0003] Field of the Invention

[0004) This invention relates to novel inhibitors of mitotic kinesins, in particular

the mitotic kinesin KSP, pharmaceutical compositions containing the inhibitors, and
methods for preparing these inhibitors. The compounds of this invention are useful for the
treatment of diseases that can be treated by inhibiting mitosis, including cellular
proliferative diseases, for example cancer, hyperplasias, restenosis, cardiac hypertrophy,

immune disorders, fungal infections, and inflammation.

[0005] Description of the state of the art
[0006] 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. Tt is presumed that
disruption of 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 vinca alkaloids do not specifically target mitotic spindles, they have
side effects that limit their usefulness.

[0007] Ir;lprovements in the specificity of agents used to trez;t 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.
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[0003] Field of the Invention [0004] This invention relates to novel
inhibitors of mtotic kinesins, in particular the mtotic kinesin KSP,
pharmaceutical conpositions containing the inhibitors, and nethods for
preparing these inhibitors. The conpounds of this invention are useful for
the treatnent of diseases that can be treated by |nh| S
i ncl udi ngWOSWHMHES proliferative di seases, for exanple élgg%&g%%ﬁ'ﬁ%erpl asi as,

restenosi s, cardiac hypertrop h I mune di sor der s i nfecti on and
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whi ch act on mcrotubules. Mcrfotubuleés are the primary structural elenents
of the ni trot paly$is tagdnss, buhplstr thescamptiwaein dase of depoisomerase liinhibitoot Kreml i cat e
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agents.
[0008] 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 kinesins play essential roles during all phases of mitosis. These
enzymes are "molecular motors" that transform energy released by hydrolysis of ATP into
mechanical 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.
[0009] Among the identified mitotic kinesins is kinesin spindle protein (KSP).
KSP belongs to an evolutionarily conserved kinesin 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 antibodies directed against KSP into human cells prevents spindle pole
separation during prometaphase, giving rise to monopolar spindles and causing mitotic
arrest and induction of programmed cell death. KSP and related kinesins in other non-
human organisms bundle antiparallel microtubules and slide them relative to one another,
thus forcing the spindle poles apart. KSP may also mediate in anaphse B spindle
elongation and focusing of microtubules at the spindle pole.
[0010] Human KSP (also termed HsEgS) has been described (Blangy, et al., Cell,
83:1159-69 (1995); Whitehead, et al., Arthritis Rheum., 39:1635-42 (1996); Galtio, et al.,
J. Cell Biol., 135:339-414 (1996); Blangy, et al., J. Bio. Chem., 272:19418-24 (1997);
Blangy, et il" Cell Motil Cytoskeleton, 40:174-82 (1998), Wh‘nteheaq and Rattner, J. Cell
Sci., 111:2551-61 (1998); Kaiser, et al., JBC, 274:18925-31 (1999); GenBank accession
numbers: X85137, NM004523 and U37426), and a fragment of the KP gene (TRIPS) has
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di sruption of mtotic spindle by these drugs results in inhibition of cancer
cell division and induction of cancer cell death. However, m crotubules form
ot her types of cellular structures, including tracks for intracellular
transport in nerve processes. Because drugs such as taxanes and vinca

al kal oi ds d®hHP/&HESi fically target nitotic spindles, tReY/URNEITHde
effects that imt their usefulness. [0007] Inprovenents in the specificity

of agents usesh leschb&RIL&ANE ., i olofEndeanml d8rABLS (IVD6): 6GénBahk. Radkiokecause
of the inproved therapeutic benefits which would be realized if the side

ef fects assovmaerdet0a7dh Xenepws K8F demelegs EasheasevallpsiPosenbiliak 4861 FHRRA.
oS, 2R ¥ VRESRALOMAERR, ST SIS APl 1
i denti fi caf iMdyeRfet tlheSciepey 2B6:923¢ (1 IR AMaliry, ttal Q Cgbyizoy ehd Bathend S8%-96
Exanpl es | nC(éOUO%()a Sakowicz, et al., Cancer Research 64:3276-80 (2004); Yan, et al., J Mol. Biol.
335:547-554 (2004); Coleman, et al., Expert Opin. Ther. Patents 14(12):1659-67 (2004);
Cox, et al., Bioorg. Med. Chem. Lett. 15:2041-5 (2005); Gartner, et al., ChemBioChem
6:1173-7 (2005); Bergnes, et al., Current Topics in Medicinal Chemistry §:127-45 (2005);
and in PCT Publication Nos. WO 00/130,768, WO 01/30768, WO 01/98278, WO
03/050,064, WO 03/050,122, WO 03/049,527, WO 03/049,679, WO 03/049,678, WO
03/051854, WO 03/39460 WO 03/079,973, WO 03/088,903, WO 03/094,839, WO
03/097,053, WO 03/099,211, WO 03/099,286, WO 03/103,575, WO 03/105,855, WO
03/106,426, WO 04/032,840, WO 04/034,879, WO 04/037,171, WO 04/039,774, WO
04/055,008, WO 04/058,148, WO 04/058,700, WO 04/064,741, WO 04/092147, WO
04/111023, WO 04/111024, WO 05/035512, WO 05/017190, WO 05/018547, and WO '
05/019206.
[0011] ‘Mitotic kinesins are attractive targets for the discovery and development of
novel mitotic chemotherapeutics. Accordingly, it is an object of the present invention to
provide compounds, methods and compositions useful in the inhibition of the mitotic
kinesin KSP.
SUMMARY OF THE INVENTION
[0012] This invention provides compounds that are useful in treating diseases that
can be treated by inhibiting mitosis. In particular, one aspect of this invention provides
compounds and pharmaceutical compositions thereof that inhibit mitotic kinesins, and in
particular the mitotic kinesin KSP. Such compounds have utility as therapeutic agents for
diseases that can be treated by the inhibition of the assembly and/or function of
microtubule structures, including the mitotic spindle. In general, the invention relates to
compounds of the general Formula I:
R

rZ/l/x/>—vAr1 .

A
N\N
o=

R1
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not only the taxanes, but also the canptothecin class of topoisonerase |
I nhibitors. From both of these perspectives, mtotic kinesins are attractive
targets for new anti-cancer agents. 100081 Mtotic kinesins are enzymnes
essential for assenbly and function of the mtotic spindle, but are not

gener al | ywB3hbeQls,9t her mcrotubul e structures such asl,@ﬁ?yzgogldggﬁgesses.
Mtotic kinesins play essential roles during all phases of mtosiS. These

enzymes are "nol ecul ar notors" that transform energy rel eased by hydrol ysis
of ATP into nechanical force, which dbives the directional novenent of

cellular ffiges altnedbdifial UBHLES: reldifed® Bhalithnb s, ADRRIAMRH] hahfnl for

this task a conpact structure o approxi mately 340 am no A&ci Duri ng
mtosis, hixmssasl phageaveatécalty ecoepiablalsals and tpoodrigs théseqfomdieredt:r uct ure that is

i or ot ubul DAY 2 ek ¥ G SGTRTEPH changes i n the mitotic spindl 6 associ ated
[0015) R is Z-NR’R?, Z-OH, or Z-OP(=0)(OR")(OR");

[0016] R' is alkyl, alkenyl, alkynyl, aryl, heteroaryl, saturated or partially
unsaturated cycloalkyl, saturated or partially unsaturated heterocycloalkyl, -OR’, -
NR*OR®, CR*=NOR®), C(=0)R?, or -NR*R’, wherein said alkyl, alkenyl, alkynyl, aryl,
heteroaryl, cycloalkyl, and heterocycloalkyl are optionally substituted with one or more
groups independently selected from oxo (with the proviso that it is not substituted on said
aryl or heteroaryl), halogen, cyano, nitro, trifluoromethyl, difluoromethyl, fluoromethyl,
fluoromethoxy, difluoromethoxy, trifluoromethoxy, azido, -O(C=0)OR?, -NR°SO,R,
-SO;NR°R®, -C(=O)R?, -C(=0)OR’, -OC(=0)R®, -OCH,C(=0)OR’, -NR°C(=0)OR",
-NRP’C(=O)R?, -C(=0)NRR®, -NR’R®, -NR°C(=0)NR®R’, -NR*C(NCN)NRR®, -OR", -
OP(=0)OR™;,, alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, heterocyclyl and heterocyclylalkyl;

[0017] Ar' and Ar’ are independently aryl, heteroaryl, saturated or partially
unsaturated cycloalkyl, or saturated or partially unsaturated heterocycloalkyl, wherein
said aryl, heteroaryl, cycloalkyl, and heterocycloalkyl are optionally substituted with one
or more groups independently selected from F, Cl, Br, I, cyano, nitro, alkyl, alkenyl,
alkynyl, saturated or partially unsaturated cycloalkyl, saturated or partially unsaturated
heterocycloalkyl, trifluoromethyl, difluoromethyl, fluoromethyl, fluoromethoxy,
difluoromethoxy, trifluoromethoxy, OR®, -O(C=0)ORY, -OP(=0)(OR®(OR"), NR®R®,
-NR’SO,R®, -SO,NR°R®, SRS, SOR®, SO;R%, -C(=O)R®, -C(=0)OR®, -OC(=O)R’,
-OCH,C(=0)OR?®, -NRC(=0)ORY, -NR’C(=0)R?®, -C(=0)NR’R® and -NR°C(=0)NR’R";
[0018] R? is hydrogen, -C(=O)R?, -SO;R®, -C(=O)NR'R®, -SO,NR‘R%, -
C(=0)OR®, alkyl, alkenyl, alkynyl, aryl, heteroaryl, saturated or partially unsaturated
heterocycloalkyl, saturated or partially unsaturated cycloalkyl, a natural or unnatural
amino acid, or a polypeptide of two or more amino acids independently selected from
natural and unnatural amino acids, wherein said alkyl, alkenyl, alkynyl, aryl, heteroaryl,
heterocycloalkyl, and cycloalkyl are optionally substituted with one or more groups
independently selected from oxo (with the proviso that it is not substituted on said aryl or

heteroaryl), halogen, cyano, nitro, trifluoromethyl, difluoromethyl, fluoromethyl,
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Wi th specific phases of mtosis. Experinental perturbation of mtotic kinesin
function causes nmalformation or dysfunction of the mtotic spindle,
frequently resulting in cell <cycle arrest and cell death. [00091 Anong the
identified mtotic kinesins is kinesin spindle protei n@éﬁsgq)o: KSP bel ongs to
an evol ut iwgnmnédsssonser ved ki nesin subfamily of plus USHOPSHT ey

m crotubul e notors that assenble into bipolar honotetraners consisting of

ant i par al | efluordmethakiymeiftuordiuethony, iiflesomseth®SP azide 0 cPEEHOR t INRRSORY, ubul es of

the mtotic iagdhe. ~ M croinjection of antifodigsbeli ed RSt RSP i nto
human cel | & nt s'%%q)ﬁ{ii e%‘gﬁébﬁseﬁgrcgfﬁgﬁ’ da’?ﬁn@ E))ngr{rét agﬁggg%)& Vi ng
rise to nongpahNRRPI MHREE, aNH CEOSNRIR M-OBE, slkykrdlesiyl, adlkyryn deygddatiy],of
programmed cell death. KSP and rel ated kinesins in other non- human or gani sns

bundl e ant iqyaloalkersil, eicdqadeynbhilasd, heteroatyl, gsylalksin hetorearylolkyk desreyeaskrer

thus forci nagldthgf%m%%gglk?,l,pol es apart. KSP may al so nediate in anaphse B
spi ndl e ’
[(0019] R’ is hydrogen, -C(=0)R?, -C(=O)NR'R’, alkyl, alkenyl, alkynyl, aryl,

heteroaryl, saturated or partially unsaturated heterocycloalkyl, or saturated or partially
unsaturated cycloalkyl, wherein said alkyl, alkenyl, alkynyl, aryl, heteroaryl,
heterocycloalky!l and cycloalkyl are optionally substituted with one or more groups
independently selected from oxo (with the proviso that it is not substituted on said aryl or
heteroaryl), halogen, cyano, nitro, trifluoromethyl, difluoromethyl, fluoromethyl,
fluoromethoxy, difluoromethoxy, trifluoromethoxy, azido, -O(C=O)0Rd, -OP(=0)}OR™,,
NR’SO;RY, -SO,NR°R®, -C(=0)R?, -C(=0)OR®, -OC(=O)R?, -NR°C(=0)ORY, -
NR°C(=O)R?, -C(=0)NRR®, -NR’R", -NR‘C(=0)NR*R®, -OR® alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, cycloalkynyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl,
heterocycloalkyl and heterocyclylalkyl,
[0020] or R? and R? together with the nitrogen atom to which they are attached
form a saturated or partially unsaturated heterocyclic ring which may inciude 1 to 3
additional heteroatoms, in addition to the nitrogen atom to which said R? and R? are
attached, selected from N, O and S, wherein said heterocyclic ring is optionally substituted
with one or more groups independently selected from oxo, halogen, cyano, nitro,
trifluoromethyl,  difluoromethyl, fluoromethyl, fluoromethoxy, difluoromethoxy,
trifluoromethoxy, azido, -O(C=0)ORY, -NR’SO;R?, -SO,NR"R®, -C(=0)R?, -C(=0)OR",
-OC(=O)R?, -NRPC(=0)OR?, -NR*C(=0)R?, -C(=0)NR’R’, -NR°R®, -NR°C(=0O)NR'R®,
-NR°C(NCN)NRR’, -OR®, alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, heterocycloalky! and heterocyclylalkyl;
[0021] R* and R® are independently H, OR®, trifluoromethyl, difluoromethyl,
fluoromethyl, alkyl, alkenyl, alkynyl, saturated or partially unsaturated cycloalkyl,
saturated or partially unsaturated heterocycloalkyl, aryl or heteroaryl, wherein said alkyl,
alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl and heteroaryl are optionally
' substituted with one or more groups independently’selected from oxo (with the proviso
tl;at it is not substituted on said aryl or heteroaryl), halogen, cyano, nitro, trifluoromethyl,

difluoromethyl, fluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethoxy, azido, -
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el ongati on and focusing of mcrotubules at the spindle pole. 100101 Hunman KSP

(al so termed HsEg5) has been described (Blangy, et al., Cell, 83:1159-69
(1995); Whitehead, et al., Arthritis Rheum, 39:1635-42 (1996); Galtio, et
al . J. Cell Biol., 135:339-414 (1996); Blangy, et al., J. Bio. Chem,

272: 19418- 24 (1997); Blangy, et al., Cell Muul Cytoskel eton, 40:174-82
(1998); WHPZMKE4E S and Rattner, J. Cell Sci., 111:25PCTgUS2008038P5 Kai ser, et
al ., JBC, 274:18925-31 (1999); GenBank accession nunbers: X85137, NMD04523

and U3742§ @@j;da f ngg ¢ of .$HARR® geng=HRE,PS)-C OR2, \ WB (=021 6NO66.
16556e v2 (/\D 0061041825 CTJU820051037305 dgeen debﬁl Lee 2? al ., Mol.

Endocr i noiNR° CE=0MR 54 (-NBIEO)RENBartk=ORR Besi onNRrﬂmberN SR Benopus KSP
homol ogs  (EERINCRTNEEY -Gie, T QR3hY1T Akdlivh T8 0B Rary1, neteroaryl, arylalkyl,
heteroarylalkyl, heterocycloalkyl and hgterocyclylalkyl, ‘ '
{0022] or R* and R’ together with the atoms to which they are attached form a
saturated or partially unsaturated heterocyclic ring which may include 1 to 3 additional
heteroatoms, in addition to the heteroatoms to which said R* and R® are attached, selected
fromN, O and S, wherein said heterocyclic ring is optionally substituted with one or more
groups independently selected from oxo, halogen, cyano, nitro, trifluoromethyl,
difluoromethyl, fluoromethyl, flucromethoxy, difluoromethoxy, trifluoromethoxy, azido, -
0(C=0)0RY, -NRP°SO,R%, -SO,NR°R’, -C(=O)R%, -C(=0)OR’, -OC(=O)R’,
NR’C(=0)OR®,  -NRP’C(=0)R?, -C(=O)NR°R’, -NR’R’, -NRC(=O)NR'R’,
-NR°C(NCN)NR’R®, -OR", alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, heterocycloalkyl and heterocyclylalkyl;
[0023] R® is alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl,
saturated or partially unsaturated cycloalkyl, saturated or partially unsaturated
heterocycloalkyl, aryl or h{:teroaryl, wherein said alkyl, alkenyl, alkynyl, heteroalkyl,
heteroalkenyl, heteroalkynyl, cycloalkyl, heterocycloalkyl, aryl and heteroaryl are
optionally substituted with one or more groups independently selected from oxo (with the
proviso that it is not substituted on said aryl or heteroaryl), halogen, cyano, nitro,
triflucromethyl, diflucromethyl, fluoromethyl, fluoromethoxy, difluoromethoxy,
triflucromethoxy, azido, -O(C=0)OR?, -NR°SO,RY, -SO,NR’R®, -C(=0)R?, -C(=0)OR?,
-OC(=0)R®, -NR°C(=0)OR’, -NR"C(=0)R®, -C(=O)NR'R’, -NR°R’, -NR°C(=0)NR’R®,
-NR°C(NCN)NR®R®, -OR?, alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, heterocycloalkyl and heterocyclylalkyl,
[0024] R is hydrogen, trifluoromethyl, alkyl, alkenyl, alkynyl, saturated or
partially unsaturated cycloalkyl, cycloalkylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, saturated or partially unsaturated heterocycloalkyl or heterocyclylalkyl,
wherein said alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, heterocycloalkyl and heterocyclylalkyl are optionally
2 substituted with one or more groups indep'endentl»y selected from oxo (with the proviso
that it is not substituted on said aryl or heteroaryl), halogen, cyano, nitro, trifluoromethyl,

difluoromethyl, fluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethoxy, azido, -
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130 have been reported. Small nolecule inhibitors of KSP have recently been
descri bed: Mayer, et at,, Science, 286:971-4 (1999); Miliga, et al.,
Chefnistry and Bi ol ogy, 9:989-96 (2002) Sakowi cz, et al., Cancer Research
64: 3276-80 (2004); Yan, et al., J. Mol. Biol. 335:547-554 (2004); Col eman,
et at., Expd¥Q20pP44825Ther. Patents 14(12):1659-67 (2004) PCT/O8005/7304! . |
Bioorg. Med. Chem Lett. 15:2041-5 (2005); Gartner, et al., ChenBi oChem

6: 1173 7 (2 Lo gn fiQ ) @it T ein &%d@ pral ¢ gy
5:127-45 (288? )&g*rd ﬁRPg?RPubI | catlilion Nogp&% 00/ 130 3168 WO 01/ %768 WO
01/ 98278, WNRUZ+OBORD64, -NRCGD)BE0, 12(2(—OJ®RBQ‘1 049NBSE,  \ONRSCOONKIR', WO

031 094, 539, -ﬁ@c@%@ﬁé‘go\%%ﬁo@ il il o9 AGr RO neds o

03/105, 855, allRgd/ %155)(5 %&%amﬂa\gﬁl%}g%ééﬁar yIARyDAdabliddted 6P paMiBl P40 Qtardd 1, VO

04/ 039, 774, 04/ 055, 008, WD 8,148, WD 04/058, 700, WD 04/064, 741, WO
04/ 092147, Weerocycloalkyl ‘and heterocyclylalkyl;

[0025] R’ R%, R and R® are independently are hydrogen or alkyl,

[0026] or R* and R together with the atom to which they are attached form a 4 to

10 membered saturated or partially unsaturated heterocyclic ring which may include 1 to 3
additional heteroatoms, in addition to the nitrogen atom to which said R" and R® are
attached, selected from N, O and S;

[0027] R? and R" are independently trifluoromethyl, alkyl, saturated or partially
unsaturated cycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, saturated or partially
unsaturated heterocycloalkyl or heterocyclylalkyl;

[0028] R® is hydrogen, trifluoromethyl, alkyl, alkenyl, alkynyl, saturated or
partially unsaturated cycloalkyl, cycloalkylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, saturated or partially unsaturated heterocycloalkyl or heterocyclylalkyl,
and

[0029] Z is alkylene having from 1 to 6 carbons, or alkenylene or alkynylene each
having from 2 to 6 carbons, wherein said alkylene, alkenylene and alkynylene are
optionally substituted with one or more groups independently selected from oxo, halogen,
cyano, nitro, trifluoromethyl, difluoromethyl, fluoromethyl, fluoromethoxy,
difluoromethoxy, trifluoromethoxy, azido, -O(C=0)OR’, -NR°SO,R!, -SO,NRR,
-C(=0)R?, -C(=0)OR®, :0C(=0)R?, -NR’C(=0)ORY, -NR°C(=0)R?, -C(=O)NR°R®, -
NR'R®, -NR°C(=0)NR’R®, -NR°C(NCN)NR'R®, -OR®, alkyl, alkenyl, C,-C;o alkynyl,
cycloalkyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocycloalkyl and

heterocyclylalkyl.
[0030] Another aspect of this invention relates to kinesin inhibitors of the general
Formula II:

R
O
A‘J/!/ />—Ar1
o ~N .
T o
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04/ 111023, WD 04/111024, WD 05/035512, WD 05/017190, WD 05/018547, and WO
05/019206. [0011] -Mtotic kinesins are attractive targets for the di scovery
and devel opnment of novel mtotic chenotherapeutics. Accordingly, it is an

obj ect of the present invention to provide conpounds, nethods and
conpositions useful in the inhibition of the mtotic Kkinesin KSP. SUMVARY OF
THE | NVENYP@M6[06832] This i nvention provi des conpoundFGTHa2008730%ef ul in
treating diseases that can be treated by inhibiting mtosis. In particular,
one aspec{0031] t hi s indvmeatabalites)rsoirvattes rescloexh enardiomarsd digsterevmeesyt facamhic

conpositions thereof that .inhibit mtotic kinesins, and in .pariicular the
mtotic kMYSYER ak@ﬂ{la%&%ﬁ’t'ﬁal}p"dﬁ?m@‘w}@ angiPre ségerf%tgwgﬁ@uf ﬁckag'grnt s for
di seases LiPArGRasRRihéEoed by the inhibition of the assenbly and/or
function of

[0032] ,  Yetanother aspect of this invention provides a compoynd of Formula III
R
s
AP />_ A
N\N
0o
=<R1
111
[0033] and metabolites, solvates, resolved enantiomers, diastereomers, racemic

mixtures and pharmaceutically acceptable salts thereof, wherein R, R!, Ar' and Ar* are as
defined above.

[0034] Another aspect of this invention provides a compound of Formula IV
/*,s
OAr2 N\N/>__ Ar'
e
R2C RY

7 Iv
[0035] and metabolites, solvates, resolved enantiomers, diastereomers, racemic
mixtures and pharmaceutically acceptable salts and prodrugs thereof, wherein R, R®, Ar'
and Ar? are as defined above, and
[0036] R* and R’ are independently H, alkyl, saturated or partially unsaturated
cycloalkyl or aryl, wherein said alkyl, cycloalkyl and aryl are optionally substituted with
one or more groups independently selected from oxo (with the proviso that it is not
substituted on said aryl), halogen, cyano, nitro, trifluoromethyl, difluoromethyl,
fluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethoxy, azido, -Q(C=0)OR",
-NR°SO;RY, -SO;NR'R’, -C(=O)R?, -C(=0)OR®, -OC(=O)R?, -OCH,C(=O)OR’,
-NR’C(=0)OR?, -NRP°C(=O)R®, -C(=O)NR’R®, -NR®R®, -NR°C(=O)NR’R",
-NR°C(NCN)NR?R®, -OR®, alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heterparyl, arylalkyl,
heteroarylalkyl, ileterod'yclyl and heterocyclylalkyl, "

[0037] or R* and R’ together with the atom to which they are attached form a

saturated or partially unsaturated carbocyclic ring or heterocyclic ring having one or more
8
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m crotubul e structures, including the mtotic spindle. In general, the

I nvention relates to conpounds of the general Formula |: RX Arz \ Are

O=< R 3 @E - 8824/18068 - 245568.2 WO 2006/ 044825 PCT/ US2005/ 037305
100131 and netabolites, solvates, resol ved enanti oners, diastereoners,

racem c

WO 2006/044825 PCT/US2005/037305

heteroatoms independently selected from N, O and S, wherein said carbocyclic and
heterocyclic rings are optionally substituted with one or more groups independently
selected from oxo, halogen, cyano, nitro, trifluoromethyl, difluoromethyl, fluoromethyl,
ﬂuorome;thoxy, difluoromethoxy, trifluoromethoxy, azido, -0({C=010Rd, -NR"SO;R",
-SO;NR°R®, -C(=O)R®, -C(=0)OR?, -OC(=0)R®, -NR°C(=0)ORY, -NR’C(=0)R%,
-C(=0)NRR®, -NR°R®, -NR°C(=0)NR'R®, -NR°C(NCN)NR’R®, -OR®, alkyl, alkenyl,
alkynyl, cycloalkyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocycloalkyl and

heterocyclylalkyl;
[0038] wherein R?, R®, R® and R® are as defined above,
[0039] or R" and R together with the atoms to which they are attached form a

saturated or partially unsaturated heterocyclic ring which may include 1 to 3 additional
heteroatoms, in addition to the oxygen atom to which said R* is attached, selected from N,
O and S, wherein said heterocyclic ring is optionally substituted with one or more groups
independently selected from oxo, halogen, cyano, nitro, trifluoromethyl, difluoromethyl,
fluoromethyl, fluoromethoxy, diflucromethoxy, trifluoromethoxy, azido, -O(C=0)OR",
-NR'SO,R", -SO;NRR|, -C(=0)R®, -C(=0)OR%, -OC(=O)R°, -NR'C(=0)OR", -
NR'C(=0)R®, -C(=0)NRR, -NR°R', -NREC(=0)NRR’, -NR°C(NCN)NRR', -OR", alkyl,
alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocycloalky!
and heterocyclylalkyl, wherein R°, R’, R& and R" are as defined above.

[0040] Methods of making compounds of Formulas I-IV are also described.

[0041} In a further aspect the present invention provides compoun‘ds that modulate
mitotic spindle formation comprising compounds of Formulas I-IV, and metabolites,
solvates, resolved enantiomers, diastereomers, racemic mixtures and pharmaceutically
acceptable salts and in vivo cleavable prodrugs thereof.

[0042] In a further aspect the present invention provides a method of treating
diseases that can be treated by blocking or inhibiting mitosis in a human or animal, which
comprises administering to a warm-blooded animal an effective amount of a compound of
Formula I-IV, or a metabolite, solvate, resolved enantiomer, diastereomer, racemic
mixture or pharmaceutically acceptable salt or prodrug thereof, or a pharmaceutical
composition comprising said compound. Examples of diseases that can be treated by
administration of c‘ompou_nds of this invention include, but are not limited to, abnormal or
unwanted cell growth conditions, such as, but not limited to, cellular proliferative diseases,

for example, cancer, hyperplasias, restenosis, cardiac hypertrophy, immune disorders,
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m xtures and pharmaceutically acceptable salts and prodrugs thereof, wherein:

[00141 Xis O, S, S(O or S(O2 + 11 100151 Ris Z-NR 2R, Z-OH, or

Z-OP(=0)(ORa) (ORa); [00161 R is alkyl, alkenyl, alkynyl, aryl, heteroaryl,

saturated or partially wunsaturated cycloal kyl, saturated or partially

unsat urated heterocycloal kyl, -OR3, - NR OR5, CRb(=NOR Cép,s %Ra or -NRARS,

wher ei n %9 040K " al kenyl , al kynyl, aryl, het er oar FCTUSIOSE310| | and

het er ocycl oal kyl are optionally substituted with one or nore groups

i ndependeinfdctiowedisase duigabor other ¢uvhat)h>tet h\éecpjpwiilsﬁammat)ryi disdascsparthrggisbst i t ut ed

on said aryl or .heter an ano,..nitro,. triflugroneth

di f 1 uor on%rf‘ﬁylrelecflf’ﬁ’or‘ ﬁ@?’ﬁ@%’w ‘E}Fﬁ?f o RSP lfcIptign, Gp ‘f?ﬁf‘h%&? fredied]

trifluor E@Qﬂyln@lﬁdlﬂ but %tme@%,,sm asty, an@dlR& . - C(=0) Ra,
C(O)O?OI%OC(G) Q OCH2C( =O) ORa &Rﬁbﬁ@md" -NR b(( —O%RB - C(=0) NRRb,

-NRRI, - N0€31=0 NRF% a ﬁlnherqsmn)thpamgent Jmatlon provides a method of inhibiting

abnormal or unwanted cell growth, comprises administering to said abnormal or unwanted
cells an effective amount of a compound of Formula I-IV, or a metabolite, solvate,
resolved enantiomer, diastereomer, racemic mixture or pharmaceutically acceptable salt or
prodrug thereof.

[0044] In a further aspect the present invention provides a method of providing a
mitotic kinesin inhibitory effect comprising administering to a warm-blooded animal an
effective amount of a compound of Formula I-IV, or a metabolite, solvate, resolved
enantiomer, diastereomer, racemic mixture or pharmaceutically acceptable salt or prodrug
thereof.

[0045] The invention also relates to pharmaceutical compositions comprising a
compound of Formula I-IV or a metabolite, solvate, resolved enantiomer, diastereomer,
racemic mixture or pharmaceutically acceptable salt or prodrug thereof.

[0046] The inventive compounds may be used advantageously in combination with
other known therapeutic agents. Accordingly, this invention also relates to pharmaceutical
compositions comprising a therapeutically effective amount of a compound of Formula I-
IV or a metabolite, solvate, resolved enantiomer, diastereomer, racemic mixture or
pharmaceutically acceptable salt or prodrug thereof, in combination with a second
therapeutic agent,

[0047] In- a further aspect the present invention provides a method of using a
compounds of this invention as a medicament to treat a disease or condition in a mammal
that can be treated by blocking or inhibiting mitosis. For example, in certain aspects this
invention provides a method for treatment of a hyperproliferative disorder in a mammal
comprising administrating to said mammal one or more compounds of Formula I-IV, or a
metabolite, solvate, resolved enantiomer, diastereomer, racemic mixture or
pharmaceutically acceptable salt or prodrug thereof, in an amount effective to treat said
disease or disorder. In other aspects, this invention provides a method of treating a fungal
or other'eukaryote infection in a mammal, comprising administrafing to said mammal one
or more compounds of Formula I-IV, or a metabolite, solvate, resolved enantiomer,

diastereomer, racemic mixture or pharmaceutically acceptable salt or prodrug thereof, in
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OP(=0) (Ora) 2, al kyl, al kenyl, alkynyl, cycloal kyl, aryl, heteroaryl,

aryl al kyl, heteroaryl al kyl, heterocyclyl and heterocyclylal kyl; 100171 Are
and Ar 2 are independently aryl, heteroaryl, saturated or partially

unsat urated cycl oal kyl, or saturated or partlally unsat ur at ed

het er ocycl o¥ Vpﬁfﬂﬂﬁ?érel n said aryl, heteroaryl, cycl oaP&lPS20AL730S
het er ocycl oal kyl are optionally subst ituted with one or nore groups

i ndependent lay a#@LaGHREIVeOFedt saiflinfeddon. |, Cyano, nitro, alkyl, alkenyl,

al kynyl, saturated or partially unsaturat ed cycl oal kyl, saturated or
partial ly uf®M8lrat edAneddisersd peneeifithe invention iy B¢ grredfinqompannd eidtasmelany | |

| o[ G-y ora” 18 PRREASLe! = Rped AL AR A oot b R BRRLRY il o,

-( fg) Eéa Rt) mﬁiuﬁ.?ﬁg a miﬁoﬁﬁ%ﬁg\#n be %ﬂ{%@yﬁﬂ]}mhor-lﬂmnﬁﬁgﬁ)md - NRbC( = 0??6Ra
_ g(( ;Og NR R5 | (?04%])2,\":\)- %‘hls invention furti!ier prm;lideR2k1tlsScom rising oné or m Cgre c)ompounds o%

Formula I-IV, The kit may further comprise a second compound or formulation

comprising a second pharmaceutical agent for treating a disease that can be treated by
inhibiting mitosis. In certain embodiments, the second agent is a compound having, for
example, anti-hyperproliferative or antifungal activity.

[0050] 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 the instrumentalities, combinations, compositions, and methods particularly pointed out
in the appended claims. -

DETAILED DESCRIPTION OF THE INVENTION

[0051] The inventive compounds are useful for inhibiting mitotic kinesins and
microtubule-mediated events such as mitotic spindle production. Such compounds have
utility as therapeutic agents for diseases that can be treated by the inhibition of mitosis. In

general, one aspect of the invention relates to compounds of the general Formula I:

[0052] and metabolites, solvates, resolved enantiomers, diastereomers, racemic

mixtures and pharmaceutically acceptable salts and prodrugs thereof, wherein:

[0053] Xis O, 8, 8(O) or S(O);
[0054] R is Z-NR’R?, Z-OH, or Z-OP(=0)(OR*)(OR®);
[0055] R' is alkyl, alkenyl, alkynyl, aryl, heteroaryl, saturated or partially

unsaturated cyclbalkyl, saturated or partially unsaturated heterocycloaikyl -OR’, -

NR'OR®, CRY(=NOR®), C(=O)R?, or -NR'R®, wherein said alkyl, alkenyl, alkynyl, aryl,

heteroaryl, cycloalkyl, and heterocycloalkyl are optionally substituted with one or more
11
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(=0 OR6,

a natur al

al kyl, al kenyl, al kynyl, aryl, heteroaryl, saturated or partially
unsaturated heterocycloal kyl, saturated or partially unsaturated cycl oal kyl,
or unnatural amino acid, or a polypeptide of two or nore am no

aci ds independently selected from natural and unnatural am no acids,

said al kyl, al kenyl, alkynyl, aryl, heteroaryl, heteroc
cycl oal kwbé?"é/"ﬂ)ﬁgq on c(jy

sel ected

or het ergaipslindepbradeathe selectadafifom ok (With theigrbwisr thatet Isyrof sutisfitutedrasaidy| |

ally substituted with one or nord

cIoaIK{ and
G303 138 ependent | y

wher ei n

fromoxo (with the proviso that it is not substituted on said aryl

fl t hyl 4 1\ | - 1020/ 0068 - 2. 56' 0061044
PCEIJ' ?[Jgrzrg@s?{ogmoarr QHFBL BERG,, NIlPS T} Z"Hr%ﬁ“?rf’wqhﬁﬁ%g‘ﬁmﬁ%} azi do,
- EXR'CEI? 8?%350%0392 @jﬂgoroﬁ%wgrlﬂuoﬁm@oﬁ?’ azi6,~ D @20)ORECRRISH,R?,

]

-SO,NR'R®, -C(=O)R®, -C(=0)OR?, -OC(=0)R/, -OCH,C(=O)OR’, -NR’C(=0)OR®,
-NR’C(=O)R?, -C(=0)NR°R®, -NR°R®, -NR°C(=0)NR'R®, -NR‘C(NCN)NR'R®, -OR’, -
OP(=0)(OR"),, alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, heterocyclyl and heterocyclylalkyl;

[0056) Ar' and A are independently aryl, heteroaryl, saturated or partially
unsaturated cycloalkyl, or saturated or partially unsaturated heterocycloalkyl, wherein
said aryl, heteroaryl, cycloalkyl, and heterocycloalkyl ar¢ optionally substituted with one
or more groups independently selected from F, Cl, Br, I, cyano, nitro, alkyl, alkenyl,
alkynyl, saturated or partially unsaturated cycloalkyl, saturated or partially unsaturated
heterocycloalkyl, trifluoromethyl, difluoromethyl, fluoromethyl, fluoromethoxy,
difluoromethoxy, trifluoromethoxy, OR®, -O(C=0)OR®, -OP(=0)(OR®*)(OR®), NR'R’,
-NR"SO,RY, -SO,NR°R®, SR®, SOR®, SO,R®, -C(=O)R%, -C(=0)OR?, -OC(=O)R’
-OCH,C(=0)OR", -NR°C(=0)OR", -NR°C(=0)R®, -C(=O)NR°R® and -NR°C(=O)NR"R®;

[0057] R? is hydrogen, -C(=O0)R‘, -SORS, -C(=O)NR'R’, -SO.NR'R’, -
C(=0)ORS®, alkyl, alkenyl, alkynyl, aryl, heteroaryl, saturated or partially unsaturated
heterocycloalkyl, saturated or partially unsaturated cycloalkyl, a natural or unnatural
amino acid, or a polypeptide of two or more amino acids independently selected from
natural and unnatural amino acids, wherein said alkyl, alkenyl, alkynyl, aryl, heteroaryl,
heterocycloalkyl, and cycloalkyl are optionally substituted with one or more groups
independently selected from oxo (with the proviso that it is not substituted on said aryl or
heteroaryl), halogen, cyano, nitro, trifluoromethyl, difluoromethyl, fluoromethyl,
fluoromethoxy, difluoromethoxy, trifluoromethoxy, azido, -O(C=0)OR?, -NR’SO,RY, -
SO,NR'R®, -C(=O)R®, -C(=0)OR®, -OC(=0)R?, -NR’C(=0)OR?, -NR°C(=O)R’,
-C(=0)NR'R®, -NR’R®, -NR°C(=O)NR'R®, -OR®, alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, cycloalkynyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocycloalkyl
and heterocyclylalkyl,

[0058) R® is hydrogen, -C(=O)R*, -C(=O)NR'R’, alkyl, alkenyl, alkynyl, aryl,
heteroaryl, saturated or partially unsaturated heterocycloalkyl, or saturated or partially
unsaturated cycloalkyl, wherein said alkyl, alkenyl, alkynyl, aryl, heteroaryl,

heterocycloalkyl, cycloalkyl, are optionally substituted with one or more groups
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-C(=O NRaRt, -NRaRb, -NRC(=0O) NRaRb, -OR, alkyl, alkenyl, alkynyl,
cycl oal kyl, cycl oal kenyl, cycl oal kynyl, aryl, heteroaryl, arylalkyl,

het er oaryl al kyl , heterocycl oal kyl and heterocyclylal kyl; 10019) R3 is
hydrogen, -C(=O R4, -C(=0) NR4R5, al kyl, alkenyl, alkynyl, aryl, heteroaryl,
sat urat ed oWPHHPYI44IBy unsat urat ed het erocycl oal kyl, or BGHUPASHETHF
partially wunsaturated cycloal kyl, wherein said al kyl, al kenyl, alkynyl,

aryl, het er o@fe¥dndentliSlecRicRaMEIND BkdiwbittAdhe pEvedoQRdtktvis nat uboRhic@ A shid afRst i t ut ed
wi th one or rmrerygroups i ndependent|y sel ected from oxo ’(qvmth t he proviso

that it is heterosoist helagassl eYanai eitrar yriflgpromeybr sflyargmethyl, ofaeromethisho,
7o o MR ol ART b 5 c-ofb e TR,
-NR SO2Rd,, ~SREGR’, -SOGNRJRl, -CEDIR), ORE(=0)0R! ~PORA=0IRIR’ MRT(ERORY, -
R =0 R GO ANAR AR ek SR B, el S
cycloalkyl, cycloalkenyl, cycloalkynyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl,
heterocycloalkyl and heterocyclylalkyl,
[0059] or R? and R? together with the nitrogen atom to which they are attached
form a saturated or partially unsaturated heterocyclic ring which may include 1 to 3
additional heteroatoms, in addition to the nitrogen atom to which said R* and R’ are
attached, selected from N, O and S, wherein said heterocyclic ring is optionally substituted
with one or more groups independently selected from oxo, halogen, cyano, nitro,
trifluoromethyl, difluoromethyl, fluoromethyl, fluoromethoxy, difluoromethoxy,
trifluoromethoxy, azido, -O(C=0)OR?, -NR*SO,RY, -SO,NR'R®, -C(=0)R®, -C(=0O)OR",
-OC(=0)R®, -NR°C(=0)OR?, -NR°C(=0)R®, -C(=0)NR°R®, -NR’R®, -NR°C(=0)NR'R®,
-NRC(NCN)NR’R®, -OR®, alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, heterocycloalkyl and heterocyclylalkyl;
[0060) R* and R’ are independently H, OR®, trifluoromethyl, difluoromethyl,
fluoromethyl, alkyl, alkenyl, alkynyl, saturated or partially unsaturated cycloaikyl,
saturated or partially unsaturated heterocycloalkyl, aryl or heteroaryl, wherein said alkyl,
alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl and hetercaryl are optioﬁally
substituted with one or more groups independently selected from oxo (with the proviso
that it is not substituted on said aryl or heteroaryl), halogen, cyano, nitro, trifluoromethyl,
difluoromethyl, fluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethoxy, azido, -
O(C=0)OR?, -NRPSO,R’, -SO,NR'R®, -C(=O)R?, -C(=O)OR?, -OC(=O)R%,
-NR°C(=0)0R?, -NR°C(=0)R’, -C(=O)NR°R’, -NR'R°, -NR°C(=O)NR°R®,
-NR°C(NCN)NR'R®, -OR®, alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, heterocycloalkyl and heterocyclylalkyl,
[0061) or R* and R’ together with the atoms to which they are attached form a
saturated or partially unsaturated heterocyclic ring which may include 1 to 3 additional
he'teroatoms, in addition to the hetercatoms to which said Ra' and R are attached, selected
from N, O and S, wherein said heterocyclic ring is optionally substituted with one or more

groups independently selected from oxo, halogen, cyano, nitro, trifluoromethyl,
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cycl oal kyl, cycl oal kenyl, cycl oal kynyl, aryl, heteroaryl, arylalkyl,

het eroaryl al kyl, heterocycl oal kyl and heterocycl yl al kyl, [00201 or R2 and R3
together with the nitrogen atomto which they are attached forma saturated
or partially unsaturated heterocyclic ring which may include 1 to 3
additional heteroatons, in addition to the nitrogen atomto which said R2 and

R3 are arPati@ds2%el ected fromN, 0 and S, wherein sAd"WBES)TIic ring is

optionally substituted w th one or nore groups independently selected from
ox0, hal odinpromethyd flueiamedhyl, fludréhetboxyrdiflwptomethidxlyyioflunmintesoxy dzide; eret hyl |

P el OB sobl LY M AT
- NR' (=0 RR°C(SOFSANRARNR EMNRARD, - NR=OINIORYRAR“NRR'NR” ONN RIR®, - OR
al kyl, alkenyl, al kynyl, cycloalkyl, aryl, heteroaryl, arylalkyl,
het er oar y ¥} @NC“WE&«%% otgl%{é'éfb’kﬂk aldalkidr geipelkyl frdy heteroaryl, arylatkyl,
heteroarylalkyl, heterocycloalkyl and heterocyclylalkyl;
[0062] R® is alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl,
saturated or partially unsaturated cycloalkyl, saturated or partially unsaturated
heterocycloalkyl, aryl or heteroaryl, wherein said alkyl, alkenyl, alkynyl, heteroalkyl,
heteroalkenyl, heteroalkynyl, cycloalkyl, heterocycloalkyl, aryl and heteroaryl are
optionally substituted with one or more groups independently selected from oxo (with the
proviso that it is not substituted on said aryl or heteroaryl), halogen, cyano, nitro,
trifluoromethyl, difluoromethyl, fluoromethyl, fluoromethoxy, difluoromethoxy,
trifluoromethoxy, azido, -O(C=0)OR?, -NR’SO,R?, -SO,NR’R®, -C(=0)R?, -C(=Q)OR?,
-OC(=0)R®, -NR’C(=0)ORY, -NR°C(=0)R?, -C(=0)NR'R?, -NR’R®, -NR°C(=0)NR’R®,
-NR°C(NCN)NR®R®, -OR”, alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, heterocycloalkyl and heterocyclylalkyl,
[0063] R? is hydrogen, triflucromethyl, alkyl, alkenyl, alkynyl, saturated or
partially unsaturated cycloalkyl, cycloalkylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, saturated or partially unsaturated heterocycloalkyl or heterocyclylalkyl,
wherein said alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, heterocycloalkyl and heterocyclylalkyl are optionally
substituted with one or more groups independently selected from oxo (with the proviso
that it is not substituted on said aryl or heteroaryl), halogen, cyano, nitro, trifluoromethyl,
difluoromethyl, fluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethoxy, azido, -
O(C=0)OR", -NR'SO,R", -SO;NRR, -C(=0)R®, -C(=0)OR’, -OC(=O)R,
NR'C(=0)OR", -NR'C(=0)R®, -C(=O)NR'R, -NR°R!, -NREC(=0)NRR',
-NR°C(NCN)NRR, -OR’, alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, heterocycloalkyl and heterocyclylalkyl;
[0064] R’ RS, R'and R® are independently are hydrogen or alkyl,
[0065] or R* and R® together with the atom to which they are attached form a 4 to
. 10 membered saturated or partially unsaturated heteracyclic ring which may include 1 to 3
additional heteroatoms, in addition to the nitrogen atom to which said R® and R® are

attached, selected from N, O and S;
14
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100211 R4 and R5 are independently H ORa, trifluoronethyl, difluoronethyl,
fluoronet hyl, alkyl, alkenyl, alkynyl, saturated or partially unsaturated
cycloal kyl, saturated or partially unsaturated heterocycloal kyl, aryl or
heteroaryl, wherein said al kyl, alkenyl, alkynyl, cycloal kyl,

het er ocycl 30 R8p6/044825% 1 and heteroaryl are optionally sBETASINYEETK th one or
nore groups independently’sel ected fromoxo (wWith the proviso that it is not

substitut eqogyy)sai d @F yhd ®" Ji'@tilﬁfeﬁé}{d)étlnt) tr TR RBRI MYl CHRVIO satidated Gr partially
trlfluoronethyl di f | uoronet hyl , Iuoronethyl f1 uor onet hoxy

di f | uor orretlmatyrateﬂ raytloalisylo et harylalkyh Aetrsoaryl, Betarqarylaliggly S%&ra@ésr pzntslﬂas vx WO
e S e T 5 2 S 20
-NR C(=0 NFFBRI] R is hydrogen, trifluoromgthyl, alkyl, alkenyl, alkynyl, saturated or
partially unsaturated cycloalkyl, dycloalkylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, saturated or partially unsaturated heterocycloalkyl or heterocyclylalkyl;
and
[0068] Z is alkylene having from 1 to 6 carbons, or alkenylene or alkynylene each
having from 2 to 6 carbons, wherein said alkylene, alkenylene and alkynylene are
optionally substituted with one or more groups independently selected from oxo, halogen,
cyano, nitro, trifluoromethyl,  difluoromethyl, fluoromethyl, fluoromethoxy,
difluoromethoxy, trifluoromethoxy, azido, -O(C=0)0Rd, -NR"SO,RY, -SO,NR’R’,
-C(=0)R%, -C(=0)OR? -OC(=0)R%, -NR®C(=0)OR?, -NR"C(=O)R?, -C(=0)NR’R", -
NRR®, -NR°C(=0)NR’R®, -NR°C(NCN)NR’R®, -OR?, alkyl, alkenyl, alkynyl, cycloalkyl,
aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocycloalkyl and heterocyclylalkyl.
[0069] In certain embodiments of a compound of Formula I, Ar' is a substituted or
unsubstituted phenyl, thienyl, imidazolyl, pyridyl or pyrazolyl. In particular embodiments,
Ar' is optionally substituted with one or more groups independently selected from F, Cl,
Br, I, OR®, NR*R®, NO,, CN, C(=0)OR?, alkyl, and CF;.
[0070} In certain embodiments of a compound of Formula I, Ar? is a substituted or
unsubstituted phenyl, thienyl, imidazolyl, pyridyl or pyrazolyl. In particular embodiments,
said Ar® is optionally substituted with one or more groups independently selected from F,
Cl, Br, I, OR®, NR*R®, NO,, CN, C(=0)OH, alkyl, and CF;.
[0071] In certain embodiments of a compound of Formula I, R is Z-NR’R? or Z-
OH. In certain embodiments, R? and R? are independently selected from H, alkyl,
saturated or unsaturated cycloalkyl, SO;Me, C(=0)alkyl, an amino acid, and a dipeptide,
wherein said alkyl and cycloalkyl portions are optionally substituted. In certain
embodiments of a compound of Formula I, Z is substituted or unsubstituted alkylene. In
certain embodiments, Z is substituted or unsubstituted propylene.
[0072] In certain embodiments, R' is alkyl, cycloalkyl, heterocycloalkyl, O-alkyl,
« OR?, aryl, heteroaryl, CR°(=NOR®), or C(=O)R®, wherein said alkyl, cycloalkyl,
heterocycloalkyl, aryl and heteroaryl are optionally substituted with one or more groups

independently selected from OR®, NR®R®, halogen, cycloalkyl, alkyl, aryl and CF;. In
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-NR C(NCN) NRaRb, -OR , al kyl, al kenyl, alkynyl, cycloal kyl, aryl, heteroaryl,

aryl al kyl ,

het eroaryl al kyl , heterocycl oal kyl and hqterocycl yl al kyl

100221

or R4 and R5 together with the atons to which they are attached forma
saturated or partially unsaturated heterocyclic ring which may include I to 3
additional heteroatons, in addition to the heteroatons to which said R4 and

R5 are atY@eMWelH8¥e| ect ed

fromN, 0 and S, wherein s&d S0 30tIic ring is

optionally substituted with one or nore groups independently selected from
0x0, hal ege#in eabadiments, RF & alkyli éyclttiyivedrily heterodivl ou GFgmeliengih saitll aliononet hyl

f | uor onet hoxy d|f| uororret ho , trifluoromnet hox azi do, -
- NROSCRR&YC Iodlopiney e OPER""’gy @Qf“t“‘@d“ Q101 morﬂ%’g’ iﬁ%%

- NRbC(=0)

al kyl ,

al

cycloalkyl l, heteroaryl aryl al kyl,

Cq;)bS\BB , -NR C(=O NRaR', -NRC(NCN) NRaRb, -OR ,
nyiRe(a kynyl, C( ) Ry

het er oar \{P&T3}y! , hén efrrtwycmb@dlmwts eR\dS y:3 oby@ql’sﬂlfaﬁfmbddlmélﬂazglarﬂdh $ al kyl,

al kenyl ,

azrie! 51 e;}éndenhly selléc(:)tgcll k(r\ém 'H, a‘la‘l;[y? rs(a),%ral% & é{r paﬂhﬁl(’]E ul;mgaqurlé%a%ycloalkyl, and

heteroaryl.
[0074] Another aspect of this invention relates to compounds of the general

Formula II:

I
[0075] and metabolites, solvates, resolved enantiomers, diastereomers, racemic
mixtures and pharmaceutically acceptable salts thereof, wherein R, R', Ar' and Ar® are as
defined above. .
[0076] In certain embodiments of a compound of Formula II, Ar! is a substituted
or unsubstituted phenyl, thienyl, imidazolyl, pyridyl or pyrazolyl. In certain embodiments,
Ar' is optionally substituted with one or more groups independently selected from F, Cl,
Br, I, OR’, NR'R", NO;, CN, C(=0)OH, alkyl and CF;.
[0077] In certain embodiments of a compound of Formula II, Ar is a substituted
or unsubstituted phenyl, thienyl, imidazolyl, pyridyl or pyrazolyl. In certain embodiments,
said Ar® is optionally substituted with one or more groups independently selected from F,
Cl, Br, I, OR®, NR*R®, NO,, CN, C(=0)OH, alkyl, and CF.
[0078] In certain embodiments of a compound of Formula I, R is Z-NR’R* or Z-
OH. In certain embodiments, R?> and R® are independently selected from H, alkyl,
saturated or unsaturated cycloalkyl, SO;Me, C(=O)alkyl, an amino acid, and a dipeptide,
wherein said alkyl and cycloalkyl portions are optionally substituted. In certain
embodiments of a compound of Formula II, Z is substituted or unsubstituted alkylene. In
certain embodiments, Z is substituted or unsubstituted propylene.
[0079] In certain embodiments,‘ R' is alkyl, cycloalkyl, heterocycloalkyl, O-alkyl,
OR®, aryl, heteroaryl, CR"(=NOR°), or C(=O)R", wherein said alkyl, cycloalkyl,
heterocycloalkyl, aryl and heteroaryl are optionally substituted with one or more groups
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saturated o
unsat ur at ed
al kenyl , al
het er ocycl o

r partially unsaturated cycl oal kyl, saturated or partially
het erocycl oal kyl, aryl or heteroaryl, wherein said al kyl,

kynyl, heteroal kyl, heteroal kenyl, heteroal kynyl, cycl oal kyl,
al kyl, aryl and heteroaryl are optionally substituted with one or

nmor e groupsWiorkdeye#dent |y sel ected fromoxo (with the pHIVIRHSREOSit is not
substituted on said aryl or heteroaryl), hal ogen, cyano, nitro,

trifluor omefliypendditly! deReRaetdny lOR N}@Rbrmro@yd ,cytlban@yprm&th and CF;. In

di f | uor onet hoxy, trlfluoronethoxy, azi do C=0 ORd, - NRbSO2Rd, -SCQNR'Rb

-C(=ORa, -

atam) arkpdimentpReay Rbkyl, cppakd r@hﬁleter%%ar%swhew@(sa@) Rb,

CIQIEF oal kyI Rcy%ﬁoa@yﬁ\,lﬁgfﬁ arn(c)lelllre wﬁﬂlu%\gad\lk% Suggtﬂet?%gété?éh? ﬂlaljlngl% ugr ocyc%wbal kyl

and heteroc
al kenyl ,
cycloalkyla

ﬁmhyMéLEVKDRfOQRﬂloﬁhyu hydrogen trlfluoronethyl al kyl ,
hﬁ@% a??}lgrcgl%[%)g gﬁ{b&;ﬁ %httélt !’%ﬁ}#ﬁfgatﬂ rcgl%aell'? erCn gél?naelntléylk“ and R®

are independently selected from H, alkyl, saturated or partially unsaturated cycloalkyl, and

heteroaryl.
[0081] Yet another aspect of this invention provides a compound of Formula II1
R
,{/S
AR />__ A
N\N
0]
=<R1
111
[0082) and metabolites, solvates, resolved enantiomers, diastereomers, racemic

mixtures and pharmaceutically acceptable salts thereof, wherein R, R', Ar' and Ar® are as
defined above.

[0083] In certain embodiments of a compound of Formula III, Ar' is a substituted
or unsubstituted phenyl, thienyl, imidazolyl, pyridyl or pyrazolyl. In particular
embodiments, Ar' is optionally substituted with one or more groups independently
selected from F, Cl, Br, I, OR?, NR°R®, NO,, CN, C(=0)OR?, alkyl, and CF;.

[0084) In certain embodiments of a compound of Formula III, Ar? is a substituted
or unsubstituted phenyl, thienyl, imidazolyl, pyridyl or pyrazolyl. In particular
embodiments, said Ar” is optionally substituted with one or more groups independently
selected from F, Cl, Br, I, OR®, NR°R®, NO,, CN, C(=0)OH, alkyl, and CF;.

[0085] In certain embodiments of a compound of Formula ITI, R is Z-NR’R? or Z-
OH. In certain embodiments, R? and R® are independently selected from H, alkyl,
saturated or unsaturated cycloalkyl, SO;Me, C(=0)alkyl, an amino acid, and a dipeptide,
wherein said alkyl and cycloalkyl portions are optionally substituted. In certain
embodiments of a compound of Formula I1I, Z is substituted or unsubstituted alkylene. In
certain embodiments, Z is substituted or ynsubstituted propylene.

[0086] In certain embodiments, R' is ali(yl, cycloalkyl, heterocycloalkyl, O-alkyl,
OR®, aryl, heteroaryl, CR°(=NOR®), or C(=0)R", wherein said alkyl, cycloalkyl,

heterocycloalkyl, aryl and heteroaryl are optionally substituted with one or more groups
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het eroaryl al kyl, saturated or partially unsaturated heterocycl oal kyl or

het erocycl yl al kyl, wherein said al kyl, al kenyl, alkynyl, cycloal kyl,

cycl oal kyl al kyl, aryl, arylalkyl, heteroaryl, heteroarylal kyl,

het er ocycl oal kyl and heterocyclylal kyl are optionally substituted with one
or nore groups independently selected fromoxo (with the proviso that it is
not substWPave#+¥A said aryl or heteroaryl), hal ogen, BETARBOSHBTPD,
trifluoronmethyl, difluoronethyl, fluoromethyl, fluoronethoxy,

di f | uor ongt wemlyrsnerebuacbrfmfetdmxw“m‘zmdmgen o@cmmyl $03 4 eamyicdd CBH56SH, 1 WO

20061044825 PCT/ DS2005! 03730 C(=O R
-C(=0) meceﬂawmiéﬁm‘lems q’N é?xb)g(m%&)?? b(hf:@y qary or&FﬁoyovﬁF{gmfsald Ay Rr )Re,
-NR (= O)Nglo@k?l arwan%%maﬂﬁea%opno%y’su@étiﬁ)ﬂ:d wﬁh I5ROYT moR! iip¥ keleed urated or

partial | y - unsat dr at ed

from OR®, C(=O)R°, alkyl, or aryl. )
[0087] In certain embodiments, R is NRR®. In certain embodiments, R* and R
are independently selected from H, alkyl, saturated or partially unsaturated cycloalkyl, and
heteroaryl.
[0088] Another aspect of this invention provides a compound of Formula IV

R

S,
OArz ’j: N/>_ Ar!
L
R&O Ry

v

[0089] and metabolites, solvates, resolved enantiomers, diastereomers, racemic

mixtures and pharmaceutically acceptable salts thereof, wherein R, Ar' and Ar® are as
defined above, and

[0090] R* and RY are independently H, alkyl, saturated or partially unsaturated
cycloalkyl or aryl, wherein said alkyl, cycloalkyl and aryl are optionally substituted with
one or more groups independently selected from oxo (with the proviso that it is not
substituted on said aryl), halogen, cyano, nitro, trifluoromethyl, diflucromethyl,
fluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethoxy, azido, -O(C=O)0Rd,
-NR’SO,R?, -SO,NR'R’, -C(=O)R’, -C(=O)OR?, -OC(=O)R®, -OCH,C(=0)OR?
-NR’C(=0)OR?,  -NR’C(=0)R®, -C(=0O)NR’R®, -NR®R®, -NR°C(=O)NR’R’,
-NR°C(NCN)NR®R?, -OR?®, alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, heterocyclyl and heterocyclylalkyl,

[0091] or R* and R” together with the atom to which they are attached form a
saturated or partially unsaturated carbocyclic ring or heterocyclic ring having one or more
heteroatoms independently selected from N, O and S, wherein said carbocyclic and
heterocyclic rings are optionally substituted with on¢ or more groups independently
selected from oxo, haloger, cyang, nitro, trifluoromethyl, difluoromethyl, fluoromethyl,
flucromethoxy, difluoromethoxy, trifluoromethoxy, azido, -O(C=O)OR", -NR"SOsz,
-SO;NR’R®, -C(=O)R’, -C(=0)OR’, -OC(=O)R’, -NR’C(=0)OR?, -NR°C(=O)R‘,
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cycl oal kyl, aryl, heteroaryl, arylal kyl, heteroarylal kyl, saturated or
partially unsaturated heterocycloal kyl and heterocyclyl al kyl; 100251 Rb, R
Rf and R8 are independently are hydrogen or alkyl, [00261 or R and Rb
together with the atomto which they are attached forma 4 to 10 nenbered
sat ur at ed owORaed/i4a825y unsat ur at ed heterocyclic ring whiRA/BRIOYHEENUde 1 to 3
additional heteroatons, in addition to the nitrogen atomto which said Re and
Rb are attacheNRIRY, ewnbfnqvmt#omanﬂ SNR‘[G@NZN])NRmbanoRRhalayle alkenyl,
independentléwtrlfluoroneth , saturated or ﬁ unsat ur at ed

yl
pyl, cxsloalkylkaryl, H’éteé?f’@élr yrylalkey dietsgaaylal

cycl oal kyl k1y|hetf§aqyﬁkoakkéh apd
partially 9‘?1% Wl?itd ? het erocycl oal kyl or heterocyclylal kyl; [0028] Re is
hydr ogen, trifluorone h al kyl , al kenyl, al kynyl, saturat ed or partially
unsat ur at ed [@092] oal kyénd IWRY délakg'Réhrleyﬂs deﬁrre;ilabowyl al kyl, heteroaryl,

[0093] or R* and R* together with the atoms to which they are attached form a
saturated or partially unsaturated heterocyclic ring which may include 1 to 3 additional
heteroatoms, in addition to the oxygen atom to which said R" is attached, selected from N,
O and S, wherein said heterocyclic ring is optionally substituted with one or more groups
independently selected from oxo, halogen, cyano, nitro, trifluoromethyl, difluoromethyl,
fluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethoxy, azido, -O(C=O)OR“,
2NR'SO;R", -SONR'R!, -C(=O)R%, -C(=0)OR°, -OC(=0)R%, -NR'C(=O)OR", -
NRIC(=0)R®, -C(=0)NRR’, -NR°R’, -NREC(=0)NR‘R’, -NR°C(NCN)NR°R’, -OR", alkyl,
alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl, arylatkyl, heteroarylalkyl, heterocycloalkyl
and heterocyclylalkyl, wherein R%, R”, R® and R" are as defined above.

[0094] In certain embodiments of a compound of Formula IV, at least one of R*
and R” is not H. In certain embodiments, R* is H or alkyl. In particular embodiments, R
and R" are alkyl.

[0095] In certain embodiments of a compound of Formula IV, Ar' is a substituted
or unsubstituted phenyl, thienyl, imidazolyl, pyridyl or pyrazolyl. In particular
embodiments, Ar' is optionally substituted with one or more groups independently
selected from F, Cl, Br, I, OR®, NR*R®, NO,, CN, C(=0)OR?, alkyl, and CFs.

{0096] In certain embodiments of a compound of Formula IV, Ar® is a substituted
or unsubstituted phenyl, thienyl, imidazolyl, pyridyl or pyrazolyl. In particular
embodiments, said Ar” is optionally substituted with one or more groups independently
selected from F, Cl, Br, I, OR?, NR°R®, NO,, CN, C(=0)OH, alky!, and CF;.

[0097] In certain embodiments of a compound of Formula IV, R is Z-NR’R? or Z-
OH. In certain embodiments, R* and R® are independently selected from H, alkyl,
saturated or unsaturated cycloalkyl, SO;Me, C(=0)alkyl, an amino acid, and a dipeptide,
wherein said alkyl and cycloalkyl portions are optionaily substituted. In certain
embodiments of a compound of Formula IV, Z is substituted or unsubstituted alkylene. In
certain embodiments, Z is substituted,or unsubstituted propylene. ' 5
[0098] 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 alky!
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het eroaryl al kyl, saturated or partially unsaturated heterocycl oal kyl or

het erocycl yl al kyl; and [0029] Z is al kyl ene having from| to 6 carbons, or
al kenyl ene or al kynyl ene each having from2 to 6 carbons, wherein said

al kyl ene, al kenyl ene and al kynyl ene are optionally substituted with one or
nore groups i nde endently sel ected from oxo, hal ogen, cyano, nitro,
trifluord tzl*ﬂﬂ‘“ 837 f | uor omet hyl, fluoronethyl, fl uororﬂW@Wﬂm‘

di fl uoronet hoxy, trifl uoronet hoxy, azi do, -0( C—O) ORd, - NRbSO2Rd, - SO2NR Rb,

-C(=0 R, radich-aRoe opﬁ&(aﬂ?) ﬁbstltumbﬁﬂe&h&mﬂy wNRb@(e—Q) Fhore - ﬁbﬁ(ﬁlé\ﬁ% R, -
NR Rb, -NR C(=0O NR Rb C( NCN) qiR é al kenyl ,. C2-C10 aI kynyl ,
cycl oal kydescrahewher%t 5?‘@&?19# of éJMﬂl rafheerlﬁ inqledect 65y Y4rqegTbon Hféi'féreééy&h oal kyl

2N 1ot ShoREbY LKty LR, AORICIS, RAREG (o MSpTXTIChOHDEat oo (o
propyl (i-Pr, i-propyl, -CH(CH3),), t-butyl (n-Bu, n-butyl, -CH,CH,CH,(H3), 2-methyl-1-
propyl (i-Bu, i-butyl, -CH,CH(CH;),), 2-butyl (s-Bu, s-butyl, -CH(CH;)CH,CH;), 2-
methyl-2-propy! (t-Bu, t-butyl, -C(CH3);), 1-pentyl (n-pentyl, -CH,CH,CH,CH,CH;), 2-
pentyl (-CH(CH;)CH,CH,CH3), 3-pentyl (-CH(CH,CH;),), 2-methyl-2-butyl (-
C(CH;),CH,CH;), 3-methyl-2-butyl (-CH(CH;3;)CH(CH3),), 3-methyl-1-butyl (-
CH,CH;CH(CH3);),  2-methyl-1-butyl  (-CH,CH(CH;)CH,CH,), 1-hexyl (-
CH,CH,;CH,CH,CH,CH3),  2-hexyl  (-CH(CH;)CH,CH,CH,CH,), 3-hexyl (-
CH(CH,CH;)(CH,CH,CH3)), 2-methyl-2-pentyl (-C(CHj;);CH,CH>CH;), 3-methyl-2-
pentyl (-CH(CH;)CH(CH;)CH,CH;), 4-methyl-2-pentyl (-CH(CH;)CH;CH(CH3);), 3-
methyl-3-pentyl (~C(CH;3)(CH2CH3),), 2-methyl-3-pentyl (-CH(CH,CH;)CH(CH;),), 2,3-
dimethyl-2-butyl (-C(CH;3),CH(CH3),), 3,3-dimethyl-2-butyl (-CH(CH;)C(CHs);, 1-
heptyl, and 1-octyl.

{0099] The term "alkylene" as used herein refers to a linear or branched saturated
divalent hydrocarbon radical of one to twelve carbon atoms, e.g., methylene (-CH;-), 1,2-
ethylene (-CH,CHj3-), 1,3-propylene (-CH,CH,CH,-), 1,4-butyl (-CH,CH>CH,CH,-), and
the like, optionally substituted independently with one or more substituents described
herein.

[00100] The term "alkenyl" refers to a linear or branched-chain monovalent
hydrocarbon radical having two to 10 carbon atoms and at least one double bond, and
include, 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. The term "alkeny!" includes allyl.
[00101] The term "allyl" refers to a radical having the formula RC=CHCHR,
wherein R is alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, or heteroaryl,
wherein the allyl may be optionally substituted independently with one or more
substituents described herein.

[00102] The term "alkenylene" refers to a linear or branched divalent'hydroqarbon
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
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Formula Il: R Ar2+ ,Ari O N'NRLII 7 ~~~0e. aoaenme - ussca.2 WO
2006/ 044825 PCT/ US2005/037305 {00311 and netabolites, solvates, resolved
enantioners, diastereoners, racem c mxtures and pharnmaceutically acceptable

salts and prodrugs thereof, wherein R R, Ar' and Ar 2 are as defined
above, WO 2006/044825 PCT/US2005/037305

substituents described herein. Examples include, but are not limited to, ethenylene (-
CH=CH-), propenylene (-CH=CHCH,-), and the like.
[00103) The term "alkynyl" refers to a linear or branched monovalent hydrocarbon
radical of two to twelve carbon atoms containing at least one triple bgnd. Examples
include, but are not limited to, ethynyl, propynyl, butynyl, pentyn-2-yl and the like,
wherein the alkynyl radical may be optionally substituted independently with one or more
substituents described herein.
[00104] The term "alkynylene" 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. Alkynylene radicals include, but are not limited to:
acetylene (-C=C-), propargyl (-CH,C=C-), and 4-pentynyl (-CH,CH,CH,C=C-}.
[00105] The terms "cycloalkyl," "carbocycle,” and '"carbocyclyl" are used
interchangeably herein and refer to saturated or partially unsaturated (i.e., having one or
more double and/or triple bonds within the carbocycle) cyclic hydrocarbon radical having
from three to twelve carbon atoms. The term "cycloalkyl" includes monocyclic and
polycyclic (e.g., bicyclic and tricyclic) cycloalkyl 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 cycloalkyl groups include, but are not limited to,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and the like. Bicyclic
carbocycles have 7 to 12 ring atoms, e.g. arranged as a bicyclo [4,5], [5,5], [5,6] or [6,6]
system, or as bridged systems such as bicyclo[2.2.1]heptane, bicyclo[2.2.2]octane, and
bicyclo[3.2.2]nonane. 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, one or more groups
independently selected from C,-Cq alkyl, C,-Cs alkoxy, halogen, hydroxy, cyano, nitro,
amino, mono(C,-Cg)alkylamino, di{C,-C¢)alkylamino, C,-Cs alkenyl, C,-Cg alkynyl, C,-Cs
haloalkyl, C,-Cs haloalkoxy, amino(C-C¢)alkyl, mono(C;-Cgalkylamino(C;-C¢)alkyl and
di(C,-Ce)alkylamino(C,-Cg)alkyl.
[(00106) The term "heferoalkyl" refers to a saturated linear or branched-chain
monovalent hydrocarbon radical of one to twelve carbon atoms, wherein at least one of the
carbon atoms is replaced with a heteroatom selected from N, O, or S, and wherein the
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[ 00321 Yet another aspect of this invention provides a conpound of Fornula
R Are ,>Ar' O~ N Rr IIl [0033) and netabolites, solvates,
enantioners, diastereoners, racem c mxtures and pharnmaceutically acceptable
salts thereof, mherein R, R, Ar' and Ar2 are as defined above. [0034]

asgect this i nvent i on provi des a conpound %%Tﬁ%ﬁ&gkgmhv R Ar2--~

Anot her
_Arl

2()06/04482

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). The heteroalkyl radical may be optionally
substituted independently with one or more substituents described herein. The term
"heteroalkyl" encompasses alkoxy and heteroalkoxy radicals. .

[00107] The terms "heterocycloalkyl," "heterocycle" and "hetercyclyl” are used
interchangeably herein and refer to a saturated or partially unsaturated (i.e., having one or
more double and/or triple bonds within the carbocycle) carbocyclic radical of 3 to 8 ring
atoms in which at least one ring atom is a heteroatom selected from nitrogen, oxygen and
sulfur, the remaining ring atoms being C, where 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 term ‘“heterocycle" includes
heterocycloalkoxy. "Heterocycloalkyl" also includes radicals where heterocycle radicals
are fused with a carbocyclic, heterocyclic, aromatic or heteroaromatic ring, Examples of
heterocycloalkyl 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, 2-pyrrolinyl, 3-pyrrolinyl, indolinyl; 2H-pyranyl, 4H-
pyranyl, dioxanyl, 1,3-dioxolanyl, pyrazolinyl, dithianyl, dithiolanyl, dihydropyranyl,
dihydrothienyl,  dihydrofuranyl, pyrazolidinylimidazdlinyl, imidazolidinyl,  3-
azabicyco[3.1.0]hexanyl, 3-azabicyclo[4.1.0]heptanyl, azabicyclo[2.2.2]hexanyl, 3H-
indolyl quinolizinyl and N-pyridyl ureas. Spiro moieties are also included within the
scope of this definition. The heterocycle may be C-attached or N-attached where such is
possible. For instance, a group derived from pyrrole may be pyrrol-1-yl (N-attached) or
pytrol-3-yl (C-attached). Further, a group derived from imidazole may be imidazol-1-yl
(N-attached) or imidazo!l-3-yl (C-attached). An example of a heterocyclic group wherein 2
ring carbon atoms are substituted with oxo (=0) moieties is |,1-dioxo-thiomorpholinyl.
The heterocycle groups herein are unsubstituted or substituted in one or more substitutable
positions with various groups.

[00108] By way of example and not limitation, carbon bonded heterocycles are
bonded at position 2, 3, '4, 5, or 6 of a pyridine, position 3, 4, 5, or 6 of a pyri'dazine,
position 2, 4, S, or 6 of a pyrimidine, position'2, 3, 5, or 6 of a pyrazine, position 2, 3, 4, or
5 of a furan, tetrahydrofuran, thiofuran, thiophene, pyrrole or tetrahydropyrrole, position 2,
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ONN R RaORv IV [0035] and netabolites, solvates, resolved enantioners,

di ast er eoners,

prodrugs thereof,
R' and Ry are |ndependently H, alkyl, saturated or partially unsaturated
cycl oal kyl YO aWgPH8%herein said aIkyI cycl oal kyl and aP¢l/Us2WsBiB050nal | y

substi t ut ed
t he proviso
trifl uoronmet

«

with

racem c m xtures and pharmaceutically acceptable salts and

wherein R, V. Art and Ar2 are as defined above, and [00361

one or nore groups i ndependent ly selected fromoxo (with

zﬁBf*S of dn 6x5d26]@t1m1§ii9ﬁto'r R0, pokitfA 7 42609 df anN @A) pyfa¥@Br NitroO,

di fI'uor omet hyl ,
lsothlazole position 2 or 3 of an aziridine, position 2, 3, or 4 of an azetidine, position 2, 3,

4,5, 6,7, or 8 of a quinoline or position 1, 3, 4, 5, 6, 7, or 8 of an isoquinoline. Further
examples of carbon bonded heterocycles include 2-pyridyl, 3-pyridyl, 4-pyridyl, 5-pyridyl,
6-pyridyl, 3-pyridazinyl, 4-pyridazinyl, 5-pyridazinyl, 6-pyridazinyl, 2-pyrimidinyl, 4-
pyrimidinyl, 5-pyrimidinyl, 6-pyrimidinyl, 2-pyrazinyl, 3-pyrazinyl, 5-pyrazinyl, 6-
pyrazinyl, 2-thiazolyl, 4-thiazolyl, or 5-thiazolyl.

[00109] By way of example and not limitation, nitrogen bonded heterocycles are
bonded at position | of an aziridine, azetidine, pyrrole, pyrrolidine, 2-pyrroline, 3-
pyrroline, imidazole, imidazolidine, 2-imidazoline, 3-imidazoline, pyrazole, pyrazoline, 2-
pyrazoline, 3-pyrazoline, piperidine, piperazine, indole, indoline, 1H-indazole, position 2
of a isoindole, or isoindoline, position 4 of a morpholine, and position 9 of a carbazole, or
B-carboline. Still more typically, nitrogen bonded heterocycles include l-aziridyl, 1-
azetedyl, 1-pyrrolyl, 1-imidazolyl, 1-pyrazolyl, and 1-piperidinyl.

[00110] 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 is
optionally substituted independently with one or more substituents described herein.
[00111] The term "heteroaryl" refers to a monovalent aromatic radical of 5-, 6-, or
7-membered rings and includes fused ring systems (at least one of Which is aromatic) of 5-
10 atoms containing one or more hetercatoms selected from nitrogen, oxygen, and sulfur,
Examples of heteroaryl groups are pyridinyl, imidazolyl, imidazopyridinyl, pyrimidinyl,
pyrazolyl, triazolyl, pyrazinyl, tetrazolyl, furyl, thienyl, isoxazolyl, thiazolyl, oxazolyl,
isothiazolyl, pyrrolyl, quinolinyl, isoquinolinyl, indolyl, benzimidazolyl, benzofuranyl,
cinnolinyl, indazolyl, indolizinyl, phthalazinyl, pyridazinyl, triazinyl, isoindolyl,
pteridinyl, purinyl, oxadiazolyl, triazolyl, thiadiazolyl, thiadiazolyl, furazanyl,
benzofurazanyl,  benzothiophenyl, benzothiazolyl, = benzoxazolyl, quinazolinyl,
quinoxalinyl, naphthyridinyl, and furopyridinyl. Spiro moieties are also included within
the scope of this definition. Heteroaryl groups are optionally substituted independently

with one or more substituents described herein.

' [00112] The term "halogen"” represents fluorine, brbmine,-xchlorine, and iodine.

[00113] The term "arylalkyl" means an alkyl moiety (as defined above) substituted

with one or more aryl moiety (also as defined above). Examples include, but are not
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fl uoronet hyl, fluoronethoxy, difluoronethoxy, trifluoronethoxy, azido,
-Q(C=OOR', -NRtS2Rd, -S@®2NRaRb, -C(=O)Ra, -C(=0) ORa, -0C(=0O RV,
-OCH2C(=O) ORV, -NRbC(=0O ORd, -NRtC(=0O) R6, -C(=0) NRaRb, -NR5Rb,

-NR C(=O NRaRb, -NR C(NCN)NRaR , -OR, al kyl, al kenyl, al kynyl, cycloal kyl,
aryl, het eroar)/ aryl al kyl, het eroaryl al kyl, het erodycl | and

het er ocy &Y PWFRYB25 [0037] or R' and Ry together with tPRA/USEMHOIE%0ni ch t hey
are attached forma saturated or partially unsaturated carbocyclic ring or
het er ocy dimitedrtb,gylP@yv-dIkyloneh s berzyk phéhyIE, andDiRAikeo Dbaarybdig568ay, be WO

S St Sl 8 o ok TR Rt o T ©

substi t utiggh (4 th OMRe QErCh&BhRMMEy1Y RHIBRERHEAIY moiety (as defined above)
substituted with a heteroaryl moiety (a}so as defined above). Examples include, but are
not limited to, 5- or 6-membered heteroaryl-C;-alkyls such as oxazolylmethyl,
pyridylethyl and the like. The heteroarylalkyl may be optionally substituted independently
with one or more substituents described herein.
[00115] The term "heterocyclylalkyl” means an alkyl moiety (as defined above)
substituted with a heterocyclyl moiety (also defined above). Examples include, but are not
limited to, 5- or 6-membered heterocyclyl-C);-alkyls such as tetrahydropyranylmethyl.
The heterocyclylalkyl may be optionally substituted independently with one or more
substituents described herein.
[00116] The term "cycloalkylalkyl" means an alkyl moiety (as defined above)
substituted with a cycloalkyl moiety (also defined above). Examples include 5- or 6-
membered cycloalkyl-C; ;-alkyls such as cyclopropylmethyl. The cycloalkylalkyl may be
optionally substituted independently with one or more substituents described herein.
[00117] The term "amino acid” includes residues of natural amino acids (e.g., Ala,
Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Hyl, Hyp, Ile, Leu, Lys, Met, Phe, Pro, Ser, Thr,
Trp, Tyr and Val) in D or L form, as well as unnatural amino acids (such as, but not
limited to, phosphoserine, phosphothreonine, phosphotyrosine, 4-hydroxyproline,
hydroxylysine, demosine, isodemosine, gamma-carboxyglutamate, hippuric acid,
octahydroindole-2-carboxylic acid, statine, 1,2,3,4-tetrahydroisoquinoline-3-carboxylic
acid, penicillamine, omithine, 3-methylhistidine, norvaline, beta-alanine, gamma-
aminobutyric acid, cirtulline, homocysteine, homoserine, methyl-alanine, para-
benzoylphenylalanine, phenylglycine, propargylglycine, sarcosine, methionine sulfone and
tert-butylglycine). An amino acid can be linked to the remainder of a compound of
Formula I-1V through the carboxy terminus, the amino terminus, or through any other
convenient point of attachment, such as, for example, through the sulfur of cysteine. In a
particular embodiment, the amino acid is linked to the remainder of a compound of
Formula I-IV through the carboxy terminus.

‘ [00118] In general, the various moieties or functional groups of the compounds of
Formulas I-IV may be optionally and independéntly substituted by one or more

substituents. Examples of substituents suitable for purposes of this invention include, but
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sel ected from oxo, hal ogen, cyano, nitro, trifluoronethyl, difluoronethyl,
fluoronethyl, fluoronethoxy, difluoronethoxy, trifluoronethoxy, azido,
-Q(CAOR", -NRbSOZRd, -SOZNRaRl1l, -C(=0)R, -C(=OOR, -OC(=OR,
-NRbC(=O ORd, -NRbC(=O Ra, -C(=ONR Rb, -NR Rb, -NR C(=O NR Rb,

- NR C( NCN) WR 25/04482R , al kyl, al kenyl, al kynyl, cycl oaf&hVS20¢y0F305
heteroaryl, arylal kyl, heteroaryl al kyl, heterocycl oal kyl and

het er ocycl yhral kyt ;lirhiHI3843, wixey ehaloghh,, ciino, B}ﬁtmndtrﬁhomtm dhtb'rdmmﬁ]cadypve,

[00391 or R andB ether with the ato d forma
saturat ed ofiflyagomet OWqUhg"arP@FTQP@G aREPefNEC C% ﬁg aﬁshﬁy%l el to 3
addi tional _ RALRABE ddingl® Q' L Re=0XYPRM AFORY t N RMT(Sh) ]\$'Rl'd R is
attached, se ec?gd fromﬁ(jjOR rﬁ]\tﬂg@%er-e@?n )s%[?d het er ocycl i c r| ng

opt i onal I y OBbstlkyualsenyhi alhyrryhehectnroa!bylecmi@ﬁjlpé heter, @)ﬁ@ﬁﬂ@ht aryl, éreteerméd from
oxo, hal Ogenylaﬁ&?r}leteroaryla&yl LLtlél%rc?c lrls]:w wh%{'ef ll{“ﬁ“ %HEtRh' are independently
H, alkyl, alkenyl, alkynyl, heteroalkyl, saturated or partially unsaturated cycloalkyl,
saturated or partially unsaturated heterocycloalkyl, aryl, or heteroaryl. |
[00119] 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 alkyl group.
[00120] 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, pure
diastereomers and pure enantiomers of the compounds of Formulas I-IV.
[00121] The term "enantiomer” refers to two stereoisomers of a compound which
are non-superimposable mirror images of one another. The term "diastereomer" refers to a
pair of optical isomers which are not mirror images of one another. Diastereomers have
different physical properties, e.g. melting points, boiling points, spectral properties, and
reactivities,
[00122] The compounds of the present invention may also exist in different
tautomeric forms, and all such forms are embraced within the scope of the invention. The
term "tautomer" or "tautomeric form" refers to structural isomers of different energies
which are interconvertible via a low energy barrier. For example, proton tautomers (also
known as prototropic tautomers) include interconversions via migration of a proton, such
as keto-enol and imine-enamine isomerizations. Valence tautomers include
interconversions by reorganization of some of the bonding electrons. .
[00123] In the structures shown herein, where the stereochemistry of any particular

chiral atom is not specified, then all stereoisomers are contemplated and included as the

25

WDE - 802450068 - 145568 v2



fl uoronet hyl, fluoronethoxy, difluoronethoxy, trifluoronethoxy, azido,
-Q(COOR'", -NRfSO2Rh, -SX2NReRf, -C(=OR, -C(O ORe, -0C(=0)Re,
-NRFC(=OOR, - NRFIC(=0)R, -C(=ONR R, -NR Rf, -NRIC(=O NR R,

-NRC(NCN) NReRr, -OR, alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl,
aryl al kyl, heteroaryl al kyl, heterocycl oal kyl and heterocl}/cl vl al kyl , wherein
Re, Rf, RYPCANE2%re as defined above. 100401 Met hodFCAf S’r%(%{“i’f@o onpounds of
Formulas I-1V are al so described. [0041] In a further aspect the present

i nvent i orcopfpRMhdies tenpaatos (Wikire RReddcRInistryTis giecified iynallselid oredgd bon

conpri sing conmpounds of Fornulas I-1V, and tﬁgol ites, solvates, resolved
enant i orréf%§}}eddif§srﬁ%ﬁe%ﬁﬁ$ a partigulap cenfiguzatiopetbien 3t StRECPIRRELISi seaPFSiiediccept abl e
salts and, ReMiogo cl eavable prodrugs thereof. [0042] In a further aspect the
present invention provides a nethod of treatin di seases that can be treated
by bl ocki@912# i nhilbbiadditign e compeunids off Hogmelas b&vaﬁherr’awf;ntimhi aj$p includes

solvates, pharmaceutically acceptable prodrugs, and pharmaceutically acceptable salts of
such compounds. The phrase "pharmaceutically acceptable” indicates that the substance
or composition must be compatible chemically and/or toxicologically, with the other
ingredients comprising a formulation, and/or the mammal being treated therewith.

[00125] The term "solvate" refers to an.aggregate of a molecule with one or more
solvent molecules.

[00126] A '"pharmaceutically acceptable prodrug" is a compound that may be
converted under physiological conditions or by solvolysis to the specified compound or to
a 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, is covalently joined through an amide or ester bond to a free
amino, hydroxy or carboxylic acid group of a compound of the present invention. The
amino acid residues include but are not limited to the 20 naturally occurring amino acids
commonly designated by three letter symbols and also includes phosphoserine,
phosphothreonine, phosphotyrosine, 4-hydroxyproline, hydroxylysine, demosine,
- isodemosine, gamma-carboxyglutamate, hippuric acid, octahydroindole-2-carboxylic acid,
statine, 1,2,3,4-tetrahydroisoquinoline-3-carboxylic acid, penicillamine, ornithine, 3-
methylhistidine, norvaline, beta-alanine, gamma-aminobutyric acid, cirtulline,
homocysteine, homoserine, methyl-alanine, para-benzoylphenylalanine, phenylglycine,
propargylglycine, sarcosine, methionine sulfone and tert-butylglycine.  Particular
examples of prodrugs of this invention include a compound of Formula I-IV covalently
joined to a phosphate residue or a valine residue.

[00127] Additional types of prodrugs are also encompassed. For instance, free
carboxyl groups can be derivatized as amides or alkyl esters. As another example,
compounds of this invention comprising free hydroxy groups may be derivatized as
prodrugs by converting the hydroxy group into groups such as, but not limited to,
phosphate ester, hemisuccinate, ' dimethylaminoacetate, or
phosphoryloxymethyloxycarbonyl groups, as outlined in Advanced Drug Delivery

Reviews, 1996, 19, 115. Carbamate prodrugs of hydroxy and amino groups are also
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conprises admnistering to a warm bl ooded ani mal an effective anpbunt of a
conpound of Formula I-1V, or a netabolite, solvate, resolved enantioner,

di astereoner, racemc mixture or pharnmaceutically acceptable salt or prodrug
t hereof, or a pharmaceutical conposition conprising said conpound. Exanpl es
of di seases Whi0o/¢Ef2She treated by administration of coRGBURHWES@FIBHI s

I nvention include, but are not limted to, abnormal or unvvant ed cell growth

condi ti ons, n?t‘ﬂfcfadaa%’ar@ébtrb&‘a{e adrbanlgsegulmatefe@&lstﬁna uﬁ’ﬁt@'eét&% a&exyd%l%s

for exanpl e, cancer, hyperpldsias; restenosis, cardiac m‘rune
di sorders, TRrigzation Qf)B)ldrMDOQIIaups M&Eﬁexyb]neﬂ@l amDGJ'CQWABE&yP@h#@mn 037305

7SS0 S0 Guud MRS} RhugLIEE ST bR s 1
proljfegati Giniledds)eaidrainiine aneeirbadlylic acid fqncnqnahtles, or where the acyl group is an
amino acid ester as described above, are also encompassed. Prodrugs of this type are
described in J. Med. Chem., 1996, 39, 10. More specific examples include replacement of
the hydrogen atom of the alcohol group with a group such as (C-Cg)alkanoyloxymethyl,
1-((C;-Cg)alkanoyloxy)ethyl, 1-methyl-1-((C,-C¢)alkanoyloxy)ethyl,
(Ci-Ce)alkoxycarbonyloxymethyl, N-(C,-Cs)alkoxycarbonylaminomethyl, succinoyl,
(Ci-Cg)alkanoyl, a-amino(C;-C4)alkanoyl, arylacyl and a-aminoacyl, or @a-aminoacyl-a-
aminoacyl, where each a-aminoacyl group is independently selected from the naturally
occurring L-amino acids, P(O)(OH);, -P(O)(O(C;-Cg)alkyl); or glycosyl (the radical
resulting from the removal of a hydroxyl group of the hemiacetal form of a carbohydrate).

[00128] Free amines of compounds of this invention can also be derivatized as
amides, sulfonamides or phosphonamides. All of these prodrug moieties may incorporate
groups including, but not limited to, ether, amine and carboxylic acid functionalities. For
example, a prodrug can be formed by the replacement of a hydrogen atom in the amine
group with a group such as R-carbonyl, RO-carbonyl, NRR'-carbonyl where R and R' are
each independently (C,-Cjg)alkyl, (C;-C7)cycloalkyl, benzyl, or R-carbonyl is a natural a-
aminoacyl or natural a-aminoacyl-natural a-aminoacyl, -C(OH)C(O)OY wherein Y is H,
(Ci-Cglalkyl or benzyl, -C(OYp)Y; wherein Yy is (C;-Cy4) alkyl and Y, is (C,-Cg)alkyl,
carboxy(C,-Cg)alkyl, amino(C,-C4)alkyl or mono-N- or di-N,N-(C,-C¢)alkylaminoalkyl, -
C(Y,)Y; wherein Y, is H or methyl and Y3 is mono-N- or di-N,N-(C,-Cg)alkylamino,
morpholino, piperidin-1-yl or pyrrolidin-1-yl.

[00129] For additional examples of 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) 4 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.,
Jourrial of Pharmaceutical Sciences, 77:285 (1988); and €)' N. Kakeya, et al., Chem.
Pharm. Bull., 32:692 (1984), each of which is specifically incorporated herein by

1

reference. Prodrugs of a compound may be identified using routine techniques known in
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procedures, including, but not limted to, surgery, angioplasty, and the
like. LOXU431 In a further aspect the present invention provides a nethod of

i nhibiting abnormal or unwanted cell growth, conprises administering to said
abnormal or unwanted cells an effective amount of a compound of Formul a
-1V, or a netabolite, solvate, resolved enantioner, diastereoner, racemc
m xture ofVORAPREEEUti cal |y acceptable salt or prodr udCEABE@E037380044] In a
further aspect the present invention provides a nethod of providing a

mtotic kitpegtn inhibitory effect conprising adm nistering to a warm bl ooded

animal an effective anount of a conpound of Formula I-1V, or a netabolite,
sol vate, rB&E0ed én:phermencentically acceniabls falt,’ unlsseptherviteindicated, includes

phar maceutcd calply 66 R B8l03icaPLfecBleRbLHF H#Y frdeNRIRUnd bhORH thd Ifecifitgent i on

L
al so rel at'es {o phar maceut caF conpositions conprising a
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 inorganic or organic bases or acids to form
a pharmaceutically acceptable salt. Examples of pharmaceutically acceptable salts include
those salts prepared by reaction of the compounds of the present invention with a mineral
or organic acid or an inorganic base, such salts including sulfates, pyrosulfates, bisulfates,
sulfites, bisulfites, phosphates, monohydrogenphosphates, dihydrogenphosphates,
metaphosphates, pyrophosphates, chlorides, bromides, iodides, acetates, propionates,
decanoates, caprylates, acrylates, formates, isobutyrates, caproates, heptanoates,
propiolates, oxalates, malonates, succinates, suberates, sebacates, fumarates, maleates,
butyn-1,4-dioates, hexyne-1,6-dioates, benzoates, chlorobenzoates, methylbenzoates,
dinitrobenzoates, hydroxybenzoates, methoxybenzoates, phthalates, sulfonates,
xylenesulfonates, phenylacetates, phenylpropionates, phenylbutyrates, citrates, lactates, y-
hydroxybutyrates, glycollates, tartrates, methanesulfonates, propanesulfonates,
naphthalene-1-sulfonates, naphthalene-2-sulfonates, and mandelates. Since a single
compound of the present invention may include more than one acidic or basic moiety, the
compounds of the present invention may include mono, di or tri-salts in a single
compound. .

[00131] If the inventive compound is a base, the desired pharmaceutically
accéptable salt may be prepared by any suitable method available in the art, for example,
treatment of the free base with an acidic compound, for example an inorganic acid such as
hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid and the
like, or with an organic acid, such as acetic acid, maleic acid, succinic acid, mandelic acid,
fumaric acid, malonic acid, pyruvic acid, oxalic acid, glycolic acid, salicylic acid, a
pyranosidy! acid such as glucuronic acid or galacturonic acid, an alpha hydroxy acid such
as citric acid or tartaric acid, an amino acid such as aspartic acid or glutamic acid, an
aromatic acid such as benzoic acid or cinnamic acid, a sulfonic acid such as p-
toluenesulfonic acid or ethanesulfonic acid, or the like.

[00132] If the inventive compound is an acid, the desired pharmaceutically

acceptable salt may be prepared by any suitable method, for example, treatment of the free
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conpound of Forrmula I-1V or a netabolite, solvate, resolved enantioner,

di astereoner, racemc mxture or pharmaceutically acceptable salt or prodrug
t hereof. ]0046] The inventive conpounds may be used advantageously in

conmbi nation with other known therapeutic agents. Accordingly, this invention
al so rel at e¥Q WOGHA¥2aceut i cal conpositions conprising BCYHREHBIRP cal | y
effective anount of a conpound of Formula |- IV or a netabolite, solvate,

resol ved engnj Wﬂﬂ%,m&lgﬁﬁé &r&gﬂm& bask AR FledThdubtifle AorgapltaniRRRMGE aké Y
acceptabl e- salt or prodru ereof, in conbination with a second

t her apeut i cfagedmith] f@bﬂl?f}ndl aﬂ\kiémﬁ @amlhewtaé@ssp@htas fifiupy ©SBM. RORASEHD} BHIYM ovi des
a method of %qigﬂ'??clum é:xa%n?e%%qséuﬁgblc[ H' Sm'c ebsallt?r 1cfile dfom%%rﬁ@geé}ﬁm{)ﬂuﬁf eat a

di sease or on Tmn ckin

i nhi biti,ng mb&@mnm&ﬁnm;axarrmbﬁzylmmmm,al n ag-gﬂr;b(sethylammonnmgnt | obis@F ovi des

a rrethod for treatnent of  a erproliferatjve |so
hyd roxyethn%ammonlum p enyl%thylbenzylamme dﬁi)enzy e&n

ylenedlamme an& the
like salts. Other salts of acidic moieties may include, for example, those salts formed with
procaine, quinine and N-methylglucosamine, plus salts formed with basic amino acids
such as glycine, ornithine, histidine, phenylglycine, lysine and arginine.

[00133] The present invention also embraces isotopically-labeled compounds of the
present invention which are identical to those recited herein, but for the fact that one or
more atoms are replaced by an atom having an atomic mass or mass number different from
the atomic mass or mass number usually found in nature. All isotopes of any particular
atom or element as specified is contemplated within the scope of the compounds of thé
invention, and their uses. Exemplary isotopes that can be incorporated into compounds of
the invention include isotopes of hydrogen, carbon, nitrogen, oxygen, phosphorus, sulfur,
fluorine, chlorine and iodine, such as H, *H, ''C, ’C, ", PN, N, ¥0, "0, "*0, *p, *’P,
¥s, BE, *Cl, P and ™I Certain isotopically-labeled compounds of the present
invention (e.g., those labeled with *H and '*C) are useful in compound and/or substrate
tissue distribution assays. Tritiated (i.e., H) and carbon-14 (i.e., '*C) isotopes are useful
for their ease of preparation and detectability. Further, substitution with heavier isotopes
such as deuterium (i.e., H) may afford certain therapeutic advantages resulting from
greater  metabolic stability (e.g., increased in vivo half-life or reduced dosage
requirements) and hence may be preferred in some circumstances. Positron emitting
isotopes such as °0, N, ''C and '*F are useful for positron emission tomography (PET)
studies to examine substrate receptor occupancy. Isotopically labeled compounds of the
present invention can generally be prepared by following procedures analogous to those
disclosed in the Schemes and/or in the Examples herein below, by substituting an
isotopically labeled reagent for a non-isotopically labeled reagent.

[00134] Also falling within the scope of this invention are metabolites of
compounds of Formulas I-IV. A "metabolite” is a pharmacologically active product
prodilced through metabolism in the body of a specified 'compo-.md or salt thereof.
Metabolites may result, for example, from the oxidation, reduction, hydrolysis, amidation,

deamidation, esterification, deesterification, enzymatic cleavage, and the like, of the
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conprising admnistrating to said manmal one or nore conpounds of Fornul a
-1V, or a netabolite, solvate, resolved enantioner, diastereoner, racemc
m xture or pharmaceutically acceptable salt or prodrug thereof, in an anount
effective to treat said disease or disorder. In other aspects, this

i nventioq,@LAVWYRSs @ method of treating a fungal or 2604 ?hﬁgte
infection In a manmal, conprising adm nistrating to said manmal one or nore

conmpounds of Fornula I-1V, or tabolite, so|lvate, resolved enantioner,
G5 ot or CORBNNISPRAGRMEOHd  AFrRE S be ABNGBUT HINES HEtboREhpLCBOgS | pr odr ug

thereof, deforhQias PRV, ﬁ@’t@w@&n%%ﬁ@%ﬁéauc\é@[bg8%@1’0@%%35138@% AR, 037305 an

anount effective to treat said infection. 18] An addi ti onal aspect of the
i nvent i orcompotik of ghés drfventiaromith unthammaldomayipagod of time sufficient to yield a

metabolic product thereof.

¥ i T ] ¥

[00135] Metabolites typically are identified by preparing a radiolabelled (e.g., 'C
or *H) 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 a human, 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, 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.
Metabolites, so long as they are not otherwise found in vivo, are useful in diagnostic
assays for therapeutic dosing of the compounds of the invention.

[00136] The inventive compounds may be prepared using the reaction routes and
synthesis schemes as described below, employing the techniques available in the art using
starting materials that are readily available or can be synthesized using methods known in
the art. Illustrations of the preparation of certain compounds of the present invention are

shown in Schemes I - III below.

o) 0
1
NH,NHBoc *+ 4% =~ ——— A ——— A
COOH BocHNHN H,NHN
-1 1-2 -3
R R

R1
, I-5 L6
5 L
Scheme I
[00137] Scheme I illustrates a method of preparing compounds of Formula I-6.
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-1V in the preparation of a nedicanment for the treatnment or prevention of a
di sease or condition in a manmal that can be treated by bl ocking or
inhibiting mtosis. [00491 This invention further provides kits conprising
one or nore conpounds of Formula I-1V. The kit may further conprise a second
conpound or WQPWHPHBon conprising a second phar maceut i E&L/USYEHP3 7By
treating a disease that can be treated by inhibiting mtosis. In certain

embodi ment s, oGNS e4PBY cBGAY with 2 Hquda@m ,tfnead&y& d
anti - hyper pr%l@?er ati vecglfqﬂant i unB?aE@gt | v%t 1005 rAdd| ?ll onal c?’;léll\r/easnt ages

and novel fdatludieg ok nphhrgltq:dw:er&DfBﬂ{@HaleB@é’ se I@d@ tprpdumlmdlm khe
descri bt on kiStval oMo 08 kB RA hodt ARG G AROBREOL BALHRSE i) || o

in the art Upon exam nati on-o g specification”or rra be"l ear ned
by .t hg practd egrietpfof tdeilsi inviading,obut ddielimisdyd, d0es anl HOBdibxanenti give meid be

reallzed and attaj ned means of the instrunmentaljties,. conmbinations,
conposi t i ondEgie et hg§s°ﬁ5‘aﬁh‘€‘? &aicardepssdowite gﬂtc’Bﬁ?‘ 4 10 provide Intermediate 1-3

utilizing a variety of acid catalysts. In one embodiment, compounds I-3 and I-4 are
combined in ethanol with added acetic acid and heated at elevated temperature (95 °C) to
provide compound I-5. Oxadiazolines I-6 can be prepared by combining I-5 with the
appropriate anhydride or acid chloride or carboxylic acid in the presence of a standard
coupling agent. For example, oxadiazoline I-6 can be prepared by treatment with excess
anhydride at elevated temperatures in an appropriate organic solvent such as DCE.
Alternatively, treatment of I-5 with acid chloride and an appropriate base, such as pyridine
or Et;N, in a variety of organic solvents such as DCM or DCE at room temperature affords
oxadiazoline I-6. Alternatively, I-6 can be prepared through coupling with anhydrides, or
through treatment of I-3 with the appropriate carboxylic acid and Ac,;0 in DCE at elevated
temperature (80 °C). Oxadiazoline I-6 can be obtained by treatment of I-5 with a
carboxylic acid and amide-coupling reagent, including but not limited to EDCI/HOBT or
diethyl cyanophosphonate, and appropriate base, Et;N or DIEA, in a suitable organic
solvent such as DCM, DCE, DMF, THF, or solvent mixture at room temperature or above,
In certain embodiments, this coupling is accomplished with diethyl cyanophosphonate and

TEA in DCE at elevated temperature (80 °C) to provide I-6.
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in the appended cl ai ms. DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 00511 The
I nventive conpounds are useful for inhibiting mtotic kinesins and
m cr ot ubul e- medi at ed events such as mtotic spindle production. Such
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[00138] Scheme II illustrates a method of preparing thiodiazolines of Formulas 11-3,

11-4, I1-5, I1-6 and II-7, Thiohydrazide II-1 (Takasugi, J. J.; Buckwalter, B. L., EP Patent
No. 1004241) can be condensed with ketone II-2 in an appropriate organic solvent such as
ethanol to give thiodiazoline II-3. In certain embodiments, the condensation can be
catalyzed by acetic acid. Thiodiazoline II-3 can be functionalized to produce II-4 by
standard coupling procedures including, but not limited to, EDCI/HOBt, PyBOP, HATU,
or DIC and the appropriate carboxylic acid. Alternatively, compound II-4 can be prepared
by treatment of II-3 with the appropriate acid chloride and amine base in a suitable
organic solvent such as THF. A compound of formula II-§ can be prepared by reacting
compound II-3 with the appropriate carbamyl chloride in the presence of an amine base.
Alternatively, a compound of formula H-5 can be prepared by treatment of a compound of
formula II-3 with the appropriate isocyanate in an appropriate organic solvent such as
THF. Another method for preparing compound I1-5 comprises subjecting the appropriate
amine to a carbonylating reagent such ‘as, but not limited to, triphosgene, diphosgene,
phosgene or carbonyldiimidazole, followed by treatment with II-3. In certain
embodiments, the amine can be treated with triphosgene, Et;N and catalytic DMAP
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A e et s e

| 100521 and netabolites, solvates, resolved enantioners, diastereoners,

racem ¢ m xtures and pharmaceutically acceptable salts and prodrugs thereof,
wherein: [0053] Xis 0, S, S(O or S(0)2; 10054] Ris Z-NRZR3, Z-OH, or
Z-OP(=O)(OR ) (OR); 10055] R is alkyl, alkenyl, alkynyl, aryl, het er oaryl ,

sat ur at ed OoRry@afokhdlstsy unsaturated cycl bal kyl, saturateQ,CwUS Ehi73ds
unsat ur at ed heterocycloal kyl, -OR3, - NR4OR5, CR6(— E@Fé

wherein said

or
al kyl , al kenyl ,

- NRARS,

| | | kyl d
ot er ocycl odphgeabsellobia GHATES SR; CArBRPvARE B Oar%rﬂ Pﬂs% be PrEpeIG.by
SQ2awubn-  2SeH68ins A1 8% 200%/:0%A84e i PhE/ PR 43Ame base. Chloroformates can

be prepared by subjecting alcohols to a carbonylating reagent, as described above.

Alternatively, compounds of formulae JI-5, II-6 and I1-7 can be prepared by treating I1-3

with carbonyldiimidazole followed by addition of Mel to generate the stable
methylimidazolium icdide salt. Addition of an amine, alcohol, hydroxylamine or
alkoxylamine in the presence of Et;N to the methylimidazolium iodide salt generates the
analogs of formulae II-5, II-6, and II-7, respectively. Derivatives of formulae 1I-5, I1-6
and II-7 can be prepared from an intermediate 4-nitrophenyl carboxylate. Thiadiazoline
I1-3 can be treated with 4-nitrophenylchloroformate in the presence of a suitable base such
as DIEA or Et;N in a suitable organic solvent such as DCE or DCM at room temperature.
Addition of amine, alcohol, hydroxylamine or alkoxylamine in the presence of a suitable
base such as DIEA or Et;N to the 4-nitrophenyl carboxylate in a suitable organic solvent
such as DCE or THF at elevated temperature affords the analogs of formulae II-5, II-6,
and II-7, respectively.

[00139] In the above Schemes any of the substituents R, R’, Ar', Ar, may contain
functional groups that require protection in the reaction sequences described. The choice
of protecting group and the deprotection conditions will depend on the functional group
and is well known to those skilled in the art. Examples of use of protecting groups are
described in Scheme 1II. These examples are representative only are not meant to limit the

scope of this application in any way.
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groups i ndependently selected fromoxo (wth the proviso that it is not
substituted on said aryl or heteroaryl), halogen, cyano, nitro,
trifluoronmethyl, difluoromethyl, fluoronethyl, fluoronethoxy,
di fl uoronet hoxy, trifluoronethoxy, azido, -Q(C=0) ORd, -NR'SO2Rd, -SO2NR Rb,
- =0QR , -O(=Q P, -OCH2C(=Q OR', - NRb((3 iARLS(=O R,
O)NRWEE?%“% “NRC(=O) NR RE, -NR C(NCN) NR Rb, T’%q"s’ X0 (R ) 2.
aIkyI al kenyl , al kynyl, cycl oal kyl, aryl, heteroaryl, arylal kyl,
heteroarylalkyl ZHeterocyclyl and heterocyclylalkyl [0056) Arl and Ar2 are
| ndependent |y X heteroaryl, saturated or partlally unsat ur at ed
cycl oal kyl og\s - d or partially unsat urated heterocycl oal kyl, wherein
said aryl, he éfba“yl, cychqal kyl, and heterocycl oal kyl are optionally
substituted witR'one or nore~groups independently selected fromF, d, Br,
|, cyano, nitro, alkyl,  alkenyl ™ al kyoy#, saturated or @EaRER%l Ivy unsat urated
cycl oal kyl, saturtkfed or partially unsatwurated

/>_Ar1 —_— Ar? x/>_ Ar1
OxN~N
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X -3 -4
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Scheme 111
{00140] Scheme III shows a method of preparing compounds of Formulas I11-4,

III-5 and III-6. Compounds III-1 and I1I-2 can be prepared as described in Schemes |
and I1 using the appropriate ketone containing an amino group either masked as an azide
or protected as a t-butyl carbamate. Amine IH-3 can be generated from azide III-1 by a
variety of methods including, but not limited to, Staudinger reaction with Ph;P/water and
hydrogenation in the presence of Pd/C under 1 atm H,. Amine ITI-3 can also be prepared
from t-butyl carbamate ITI-2 by standard acidic deprotection conditions including but not
limited to TFA in DCM, HCl in a suitable organic solvent such as dioxane or diethyl ether,
and neat formic acid. Once unmasked amine III-3 can be further functionalized.
Derivatives I1I-4, wherein R? and R® are independently selected from alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl and cycloalkynyl groups, can be made using standard
reductive amination conditions. These conditions include but are not limited to treatment
of amine III-3 with the appropriate aldehyde or ketone in the presence of dehydrating
agents such as MgSO, followed by reduction with NaBH,, Na(OAc):;:BH or NaCNBH; in
a suitable organic solvent such as DCM, DCE, acetonitrile or THF. Alternatively, amine

IT1-3 can be treated with the appropriate aldehyde or ketone in the presence of acetic acid
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het er ocycl oal kyl, trifluoronethyl, difluoromethyl, fluoronethyl,

fl uoronet hoxy, difluoronethoxy, trifluoronethoxy, OR, -Q(C=0 ORd,

-OP(=O (R )(OR), NR Rb, -NR SO2R, -SO2NRaRb, SR6, SORE, S02R6, -C(=0)R,
-C(=OOR, -OC(=OR, -OCH2C(=OOR, -NRbC(=O OR&, -NRbC(=0)R, -C(=O NR Rb
and - NR' C( =BjNRoe#4825[ 00571 R2 i s hydrogen, -C(=0) R4, - SPORES200FPEIYPNRARS,
SO2NR R, - C(=0)OR6, alkyl, alkenyl, alkynyl, aryl, heteroaryl, saturated or
partially u%afrwu@lhgqgenh%cﬁra@m@(bpz@gmlor N%@Nmm@ﬁln@blewa&ﬁ@dolvxénw R dr at ed

cycloal kyl, a natural “or unnatural "~“am no_ acid, or af) pepti de of two or
more ami no d¥¢Ms DGEegsetadienie| oF EHFeche@rﬁamnmbMWmtal l&ﬁdansﬂnthatampmnatm no

aci ds, wherein,said alkyl r -t ary
het er ocycl oaﬁl%w(? an lgtéé%éc ¢ c+rE§IP¥[£ acg %‘q}él?aﬁn?ys){lgﬁ%q? fB{;ed éﬁ:ett' a(%lrclleangr nor e
groups i ndepgode)BHyars ﬁicﬁqﬂdﬂd dind olie mmloﬁmlmrd heepedw aneldvart térhperaura ot

substituted on said aryl het er oar hal ogen, cyano ni.t ;0
trifluor omet@y1°C) dps P%ﬁoﬁéﬁhyl%“a\*qgﬁoﬁbﬂe‘ﬁh?ﬂ? RFor K ~C(= b X . -SO:R’,

C(=0O)NR'R?, -SO,NR'R’, amino acid, or polypeptide can be prepared by standard
methods known to those skilled in the art. These include but are not limited to treatment
of amine ITI-3 with acid chloride, sulfamoy! chloride, suifonyl chloride or isocyanate in
the presence or absence of tertiary amine base, and treatment of III-3 with carboxylic acid,
amino acid or polypeptide in the presence of standard coupling reagents including, but not
limited to, EDCI/HOBt, PyBOP, HATU, or DIC. Derivatives of the formula III-5 may
also be prepared by subjecting III-2 to a base such as NaH, KH, LIHMDS, NaHMDS,
KHMDS or other suitable base and an appropriate alkylating agent which may include, but
is not limited to, alkyl halides, (un)substituted benzyl halides, (un)substituted allyl halides,
(un)substituted propargyl halides, sulfonate esters and sulfate esters in a suitable solvent
such as DMF or THF to afford III-5. 1II-6 can be prepared from III-5 by standard acidic
deprotection conditions including, but not limited to, TFA in DCM, HCI in a suitable
organic solvent such as dioxane or diethyl ether, and neat formic acid. In certain
embodiments, III-2 is treated with NaH in DMF followed by iodomethane to afford III-5
wherein R? is methyl. Removal of the BOC group is can be achieved, for example, with
TFA in DCM to provide III-6. Alternatively, III-6 can be generated from III-3 by
treatment with a suitable alkylating agent and a suitable base which may include, but is not
limited to, a tertiary amine, K;CO3, NayCOs, Cs;CO;, or CsOH in an appropriate solvent
such as acetonitrile, DMF or THF to afford ITI-6.
[00141) In any of the synthetic methods for preparing compounds of Formula I-IV,
it may be advantageous to separate reaction products from one another and/or from
starting materials. The desired products of each step or series of steps is separated and/or
purified to the desired degree of homogeneity by the techniques common in the art.
Typically such separations involve multiphase extraction, crystallization from a solvent or
solvent mixture, distillation, sublimation, or chromatography. Chromatography can
“ involve any number of methods ihcluding, for example: reverse-phase and normal phase;
size exclusion; ion exchange; high, medium and low pressure liquid chromatography

methods and apparatus; small scale analytical, simulated moving bed (SMB) and
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fl uor onet

hoxy, difl uoronethoxy, trifluoromethoxy, azido, -Q C=0) ORd,

-NR S2Rd, - S2NR Rb, -C(=O R, -Q(=OOR, -O(=O R, -NR (=0 CR,

- NRTC( =0)
al kynyl ,

aryIaIky
R3 is hy

R, -C(=0)NR Rb, -NR Rb, -NRC(=O NR Rb, -OR, alkyl, alkenyl,
cycl oal kyl, cycl oal kenyl, cycl oal kynyl, aryl, heteroaryl,
yIaIkyI, het er ocycl oal kyl and het | ; [00581
r%g@%ﬁmé O R, -C(=0)NR R5, al kyl, alkenyl gc}ftiséjﬂm"ﬂ“ﬂ:’g{y|
sat ur at ed

hetcroaryl, saturated or ?artlal | y unsat ur at ed het er ocycl oal kyl, or

or parti airtparativedlin @r dhigk

aryl, het
wi th one

avgthoemnkipkraphih @8 evel asdphniurs pt smalk asalel thinal kyny! |

oal kyl, cycloal kyl, are optionally substit ut ed
l%,rre c}/ hash c%&rﬁl"t@g‘i%&h

grou me- 30US|  068- 2JS] 68 4 WO 2006/ 044825

PCT/ USZOQMDGYSOS Another class of separation methods involves treatment of a reaction

mixture with a reagent selected to bind to or render otherwise separable a gesired product,
unreacted starting material, reaction by product, or the like. Such reagents include
adsorbents or absorbents such as activated carbon, molecular sieves, ion exchange media,
or the like. Alternatively, the reagents can be acids in the case of a basic material, bases in
the case of an acidic material, binding reagents such as antibodies, binding proteins,
selective chelators such as crown ethers, liquid/liquid ion extraction reagents (LIX), or the
like.

[00143] Selection of appropriate methods of separation depends on the nature of the
materials involved. For example, boiling point and molecular weight in distillation and
sublimation, presence or absence of polar functional groups in chromatography, stability
of materials in acidic and basic media in multiphase extraction, and the like. One skilled
in the art will apply techniques most likely to achieve the desired separation.

[00144] Diastereomeric mixtures can be separated into their individual
diastereomers on the basis of their physical chemical differences by methods well known
to those skilled in the art, such as by chromatography and/or fractional crystallization,
Enantiomers can be separated by converting the enantiomeric mixture into ‘a
diastereomeric mixture by reaction with an appropriate optically active compound (e.g.,
chiral auxiliary such as a chiral alcohol or Mosher's acid chloride), separating the
diastereomers and converting (e.g., hydrolyzing) the individual diastereoisomers to the
corresponding pure enantiomers. Also, some of the compounds of the present invention
may be atropisomers {e.g., substituted biaryls) and are considered as part of this invention.
Enantiomers can also be separated by use of a chiral HPLC column.

[00145] A single stereoisomer, e.g., an enantiomer, substantially free of its
stereoisomer may be obtained by resolution of the racemic mixture using a method such as
formation of diastereomers using optically active resolving agents (Eliel, E. and Wilen, S.
"Stereochemistry of Organic Compounds,” John Wiley & Sons, Inc., New York, 1994;
Lochmuller, C. H., J. Chromatogr., (1975), 113(3):283-302). Racemic mixtures of chiral
compounds of the invention can be separated and isclated by any suitable method,
including: (1) formation of ionic, diastereomeric salts with chiral compounds and

separation by fractional crystallization or other methods, (2) formation of diastereomeric
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I ndependently selected fromoxo (with the proviso that it is not substituted
on said aryl or heteroaryl), halogen, cyano, nitro, trifluoronethyl,

di fl uoronethyl, fluoromethyl, fluoromnethoxy, difl uoronethoxy,
trifluoromethoxy, azido, -Q(C=O ORd, -OP(=0) (ORa)2, -NRbSO2Rd, -SO2NRVRDb,

-O(=O)Ra, -€O=2@6ORS2S i - O0(=0) Ra, - NRbC(=0) ORd, - NRbC(=BFAUSNEOIBINRaRD,
-NRaRt, -NR C(=O) NRaRb, ..OR alkyl, alkenyl, alkynyl, cycloalkyl,
cycl oal kenyl com:gmlhdmhh;lmchiraladgtivatikieg erc@genisl |, separytical k:n?lthe hﬁasaeremneyk,ahdnyl :

het er ocycl oal and heterocyclylal k 591 o ther with the
ni trogen at o?ﬁ'%'BrSWﬂl Nt Haye é?eé%‘asﬂ"ﬁ%héﬂ‘} gb??ﬂa?“gﬁtﬁatﬁf esll:i%g%?"?'% ¥ PUE PY

unsat ur at ed EpfcRED G¥edoisdmetsNGirdlly GlhdBRYhitaD CoH@iBors. t Ged "Bl Istér@mlem.stry,

het eroatons, in addition to the nltrogen atomto which sai and R3 are

attached, sehaalyienl Meshods, arg Blpamasolager bying sWi dVﬁEQTeEQCNiPYFQJ Pekkgr.ilac.,
opti onal I y sHté)&,t otrk'fﬁf% with one or nore groups i ndependently selected from
oxo, hal ogen, "cyano, )[

[00146] Under method (1), diastereomeric salts can be formed by reaction of

enantiomerically pure chiral bases such as brucine, quinine, ephedrine, strychnine, -
methyl-B-phenylethylamine (amphetamine), and the like with asymmetric compounds
bearing acidic functionality, such as carboxylic acid and sulfonic acid. The diastereomeric
salts may be induced to separate by fractional crystallization or ionic chromatography.
For separation of the optical isomers of amino compounds, addition of chiral carboxylic or
sulfonic acids, such as camphorsulfonic acid, tartaric acid, mandelic acid, or lactic acid
can result in formation of the diastereomeric salts.

[00147] Alternatively, by method (2), the substrate to be resolved is reacted with
one enantiomer of a chiral compound to form a diastereomeric pair (E. and Wilen, S,
"Stereochemistry of Organic Compounds”, John Wiley & Sons, Inc., 1994, p. 322).
Diasterecomeric compounds can be formed by reacting asymmetric compounds with
enantiomerically pure chiral derivatizing reagents, such as menthyl derivatives, followed
by separation of the diastereomers and hydrolysis to yield the pure or enriched enantiomer.
A method of determining optical purity involves making chiral esters, such as a menthyl
ester, €.g., (-ymenthyl chloroformate in the presence of base, or Mosher ester, a-methoxy-
a-(trifluoromethyl)phenyl acetate (Jacob III. J Org. Chem., (1982) 47:4165), of the
racemic mixture, and analyzing the '"H NMR spectrum for the presence of the two
atropisomeric enantiomers or diastereomers. Stable diastereomers of atropisomeric
compounds can be separated and isolated by normal- and reverse-phase chromatography
following methods for separation of atropisomeric naphthyl-isoquinolines (WO 96/15111).
By method (3), a racemic mixture of two enantiomers can be separated by
chromatography using a chiral stationary phase ("Chiral Liquid Chromatography” (1989)
W. J. Lough, Ed., Chapman and Hall, New York; Okamoto, J. of Chromatogr., (1990)
513:375-378). Enriched or punﬁed enantiomers can be distinguished by methods used to,
distinguish other chiral molecules with+«asymmetric carbon atoms, such as optical rotatlon v
and circular dichroism.

[00148] The compounds of the invention find use in a variety of applications,
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trifluoromethyl, difluoromethyl, fluoromethyl, fluoronethoxy,

di fl uoronet hoxy, trifluoronethoxy, azido, -Q(C=0) ORd, -NR SO02Rd, -SO2NRaRb,
-C(=OR8, -C(=O0ORa, -0OC(=ORr, -NRLC(=O) OR(, -NRbC(=0)Ra, -C(=0O NRaRI,
-NRaR', -NR C(=0O) NRaRb, -NR C(NCN) NRaRb, -ORa, alkyl, alkenyl, alkynyl,

cycloalky eteroaryl, arylal kyl, heteroarylal ycIoaIkyI
and heter‘lgcf%%t':% Eyl 100601 R4 and R5 are independen %S(%’qlmﬁﬁ%EﬁQ

trifluoromnethyl, dlfluoronethyl fl uoronethyl, alkyl, aIkenyI al kynyl ,
sat ur at edActordiag ttb alertginuprobedimsntadthis em\@auqxry iprovidest methpdsd obrblesking af | v

|
al kany - i g RO oerfl s Bl R AEoRH o cHNRRRA LAY

optional | xs “slmlbstappxﬂ&letdd Wyttlmsersmlled ineheCarg meitheis ma)dbqoairedahhﬂ eyva&kpef ed from
oxo (with the proviso isn t supstituted on said ary

het er oar yVays: sl &g &AC C@yafﬁfat rrmotswl £ D3 INGEA YRS Oh JPoreasties tbﬁ@?%\myt?fyq
f1 uor omet iyl honddt URT REELIRAX Y patitlidy. USEAEELPRKNtly,! Miithdis! MHEL BFEAed ?@gdo -

disrupted) by disturbing equilibrium, either by inhibiting or activating certain components
using the compounds of the present invention, for example, by modulating spindle
function or blocking mitotic kinesin. Similar approaches may be used to alter meiosis.
[00149] In certain embodiments, the compounds of the invention can be used to
modulate mitotic spindle formation, thus causing prolonged cell cycle arrest in mitosis.
By "modulate" herein is meant altering mitotic spindle formation, including increasing and
decreasing spindle formation. By "mitotic spindle formation" herein is meant organization
of microtubules into bipolar structures by mitotic kinesins. By "mitotic spindle
dysfunction" herein is meant mitotic arrest and monopolar spindle formation.

[00150] In certain embodiments, the compounds of the invention can be used to
bind to and/or modulate the activity of a mitotic kinesin. In an embodiment, the mitotic
kinesin is a member of the bimC subfamily of mitotic kinesins as described in U.S. Patent
No. 6,284,480, which is incorporated herein by reference. In a further embodiment, the
mitotic kinesin is human KSP, although the activity of mitotic kinesins from other
organisms may also be modulated by the compounds of the present invention. In this
context, modulate means either increasing or decreasing spindle pole separation, causing
malformation, i.e., splaying, of mitotic spindle poles, or otherwise causing morphological
perturbation of the mitotic spindle. Also included within the definition of KSP for these
purposes are variants and/or fragments of KSP. In addition, other mitotic kinesins may be
inhibited by the compounds of the present invention.

[00151] In certain embodiments, the compounds of the invention can be used to
treat abnormal or unwanted cell growth conditions, such as, but not limited to, cellular
proliferative diseases, for example, cancer, hyperplasias, restenosis, cardiac hypertrophy,
immune disorders, infectious disease, fungal or other eukaryote infections, inflammatory
diseases, arthritis, graft rejection, inflammatory bowel disease, proliferation induced after
medical proéedures, including, but not limited to, surgery, angioplagty, and the like, by
administering a therapeutically effective amount of a compound of Formula I-IV, or a

pharmaceutically acceptable salt, prodrug, metabolite or solvate thereof.
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QCO ORd, -NR SO2R, -S2NRaRb, -C(=ORa, -C(=O ORW -0OC(=O R,
-NRbC(=0O ORd, -NRbC(=0)Ra, -C(=O NR Rt, -NRuRb, -NR C(=0) NRaR1,

- NRC( NCN) NRaRb, -ORa, al kyl, al kenyl, al kynyl, cycloal kyl, aryl, heteroaryl,
aryl al kyl, heteroaryl al kyl, heterocycl oal kyl and heterocyclylal kyl, 100611
or R and RAVQWePHEIS with the atons to which they are aPCRARAWSHALTBMN a
saturated or partially unsaturated heterocyclic ring which my include 1 to 3

addi tional - roat ¢FS terhfd 'afsH kil » BEd enaRlRoBeifAviaiseiesald R4 and
R5 are att a[gﬁ%gia sel ect é%l fr%g%dﬁﬁ?pgelg%é&%,ﬁ wher e’ﬁ% ‘gai 5ah;t er ocfcl icring is

opti onal | y usebéntérchangerbli rh thin application end,gundess sotherdisp eindieated.yrefes|tecelld from
oxo, hal 0gen £ ARPic MdehOiacht LELURRAREMory iinhARR QL IBWROL4TRER VX VO

. inhibition). Examples of abnormal cell growth conditions ipclude, but are not limited to,
cancer, autoimmune disease, arthritis, graft rejection, inflammatory bowel disease, or
proliferation induced after a medical procedure.
[00153] The phrase "therapeutically effective amount" means an amount of a
compound of the present invention that (i) treats or prevents the particular disease,
condition, or disorder, (ii) attenuvates, ameliorates, or eliminates one or more symptoms of
the particular disease, condition, or disorder, or (iii) prevents or delays the onset of one or
more symptoms of the particular disease, condition, or disorder described herein. In the
case of cancer, the therapeutically effective amount of the drug may reduce the number of
cancer cells; reduce the tumor size; inhibit (i.e., slow to some extent and preferably stop)
cancer cell infiltration into peripheral organs; inhibit (i.e., slow to some extent and
preferably stop) tumor metastasis; inhibit, to some extent, tumor growth; and/or relieve to
some extent one or more of the symptoms associated with the cancer. To the extent the
drug may prevent growth and/or kill existing cancer cells, it may be cytostatic and/or
cytotoxic. For cancer therapy, efficacy can be measured, for example, by assessing the
time to disease progression (TTP) and/or determining the response rate (RR).
[00154] It is appreciated that in some cases the cells may not be in a hyper- or
hypoproliferation state (abnormal state) but still require treatment. For example, during
wound healing, the cells may be proliferating "normally", but proliferation enhancement
may be desired. Similarly, as discussed above, in the agriculture arena, cells may be in a
"normal” state, but proliferation modulation may be desired to enhance a crop by directly
enhancing growth of a crop, or by inhibiting the growth of a plant or organism which
adversely affects the crop. Thus, in certain embodiments, the invention herein includes
application to cells or individuals that are afflicted or may eventually become afflicted
with any one of these disorders or states.
[00155] The invention also provides a pharmaceutical composition for the treatment
of a hyperproliferative disorder in a mammal which comprises a therapeutically effective
amount of a compound of the present invention, or a pharmac:auticall,y acceptable salt,
prodrug, metabolite or solvate thereof, and a pharmaceutically acceptable carrier. In

certain embodiments, the invention provides a pharmaceutical composition for the
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di fl uoronet hyl, fluoronethyl, fluoronethoxy, difluoromethoxy,
trifluoronethoxy, azido, - QCOOR', -NR SO02R, -SM2NRaRb, -C(=OR,

-C(=0 ORa, -OC(=O RB, -NRbC(=0) ORd, -NR bC(=0) Ra, -C(=0) NRBRb, -NRaRb,

-NR C(=O NRBRb, -NR C(NCN)NR Rb, -OR, alkyl, alkenyl, alkynyl, cycloalkyl,

aryl, het\whoallus@r yl al kyl, heteroaryl al kyl, hetero nd
het er ocycl yl al(??;ﬁls;2 [0062] R6 is al kyl, al kenyl, al kynw(?ﬂ/ﬁsgb@dgglﬁkyl ,

het er oal kenyl , hetergal kynyl, saturated or partially unsaturated cycl oal kyl,
sat ur at edregimemrati Solid Rkt Sweh s Fkim dreash Breifo SRRl caFppmes teitichlabar v |

wher ei n S@a‘rg?ﬁ%y:tc g\r%{lﬁ}tﬁuﬁl‘lg}’%& rs O RfaP Bk Hikhted b@%@é&ﬁﬁd&ﬁt&?{k and

het er oal kyny clo eterocycloal kyl; aryl and heteroaryl are
opt i onal | methodssdfithaiineentiontihcladeg bararerootdingtediipsCardideparaant (hngissatceotagd fr om

oxo (wth,the rovi SP thatarict I S ,“8t substi t ut ed on.8 idoar I r
het er oar yﬁ—’gr?saﬁ%?ﬁlf‘gew, Qrypsarcame., dip Saf‘i"l"@hd?‘@‘r?g{ahyf \ %”In?)l HSI?'/ ot B | '
fl uor onetipma hnd@raoRmENDYYg: Blbhdhygerieadisina (squamous cell, undifferentiated
small cell, undifferentiated large cell, adenocarcinoma), alveolar (bronchiolar) carcinoma,
bronchial adenoma, sarcoma, lymphoma, chondromatous hamartoma, mesothelioma;
Gastrointestinal: esophagus (squamous cell carcinoma, adenocarcinoma, leiomyosarcoma,
lymphoma), stomach (carcinoma, lymphoma, leiomyosarcoma), pancreas (ductal
adenocarcinoma, insulinoma, glucagonoma, gastrinoma, carcinoid tumors, vipoma), small
bowel (adenocarcinoma, lymphoma, carcinoid tumors, Karposi's sarcoma, leiomyoma,
hemangioma, lipoma, neurofibroma, fibroma), large bowel (adenocarcinoma, tubular
adenoma, villous adenoma, hamartoma, leiomyoma); Genftourinary tract: kidney
(adenocarcinoma, Wilm's tumor [nephroblastoma), lymphoma, leukemia), bladder and
urethra (squamous cell carcinoma, transitional cell carcinoma, adenocarcinoma), prostate
(adenocarcinoma, sarcoma), testis (seminoma, teratoma, embryonal carcinoma,
teratocarcinoma, choriocarcinoma, sarcoma, interstitial cell carcinoma, fibroma,
fibroadenoma, adenomatoid tumors, lipoma); Liver: hepatoma (hepatocellular carcinoma),
cholangiocarcinoma,  hepatoblastoma, angiosarcoma, hepatocellular  adenoma,
hemangioma; Bone: osteogenic sarcoma {ostecsarcoma), fibrosarcoma, malignant fibrous
histiocytoma, chondrosarcoma, Ewing's sarcoma, malignant lymphoma (reticulum cell
sarcoma), multiple myeloma, malignant giant cell tumor chordoma, osteochronfroma
(osteocartilaginous exostoses), benign chondroma, chondroblastoma,
chondromyxofibroma, osteoid osteoma and giant cell tumors; Nervous system: skull
(osteoma, hemangioma, granuloma, xanthoma, osteitis deformans), meninges
(meningioma, meningiosarcoma, gliomatosis), brain (astrocytoma, medulloblastoma,
glioma, ependymoma, germinoma  [pinealoma], glioblastoma  multiform,
oligodendroglioma, schwannoma, retinoblastoma, congenital tumors), spinal cord
neurofibroma, meningioma, glioma, sarcoma); Gynecological: uterus (endometrial
carcinoma), cervix (cervical carcinoma, pre-tumor cervical dysplasia), ovaries (ovarian
carcinoma [serous cystadenocarcinoma, mucinous ' cystadenocarcinoma, unclassified
carcinoma], granulosa-thecal cell tumors, Sertoli-Leydig cell tumors, dysgerminoma,

malignant teratoma), vulva (squamous cell carcinoma, intraepithelial carcinoma,
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trifluoronmethoxy, azido, -Q(C=0) ORd, -NR bSO2Rd, -SO2NRaRb, -C(=0)Ra,
-C(=0)OR8, -0OC(=0ORa, -NRbC(=0) ORd, -NRbC(=0)Ra, -C(=0 NRBRb, -NRaRb,

-NR C(=0O) NRaRb, -NRC(NCN) NRBRb, -ORB, al kyl, alkenyl, alkynyl, cycl oal kyl,
aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocycloal kyl and

het er ocycl yWA 2004/0448280631 Ra i s hydrogen, trifl uor onmet hyPCT/GFRYY037345 keny| |
al kynyl, saturated or partially unsaturated cycloal kyl, cycloal kyl al kyl
aryl, aryl al ddghgcatvirntosrag dibydsarcomet melagomyd)alvdgma (ciat velhtadinomapsyusmatd gell

unsat urated heterocycgl oal kyl or heterocyclyl gl kyl wher ei n i d al kyl,

al kenyl , al k‘ii‘FﬁH“’,m*’cygﬁ"?IéP‘Ey| sarcoma) oérf{g’{/%af"kyﬁ’,agiyff"@ﬁf",safa?@)i%al l{?jﬁ’ f“he&“ﬁ?soarw ,
het er oar yl al {e¥icinoha}; e 1Rl 88 K WloodNdmPabRI a6ukemyd afakott akde @Rdri€)Nadcude
substituted with one or nore groups independently selected fromoxo (with the

proviso t halympholilastinoleukamai ichignisd ystphoetis dguiremisy, mygleprolifespliye disspresgen,

AT, it Syl PHPIAEL ik LTI kBT SRR 10v
lymphoma [malignant lymphoma); Skin: malignant melanoma, basal celi carcinoma,
squamous cell carcinoma, Karposi's sarcoma, moles dysplastic nevi, lipoma, angioma,
dermatofibroma, keloids, psoriasis; and Adrenal glands: neuroblastoma. The term
"cancerous cell" as provided herein, includes a cell afflicted by any one of the above
identified conditions.
[00156] The invention also relates to a method of treating a hyperproliferative
disorder in 2 mammal that comprises 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 certain embodiments, said method relates
to the treatment of cancers, including the above identified conditions.
[00157] The invention also relates to a composition for the treatment of a
hyperproliferative disorder in a mammal, comprising a therapeutically effective amount of
a compound of the present invention, or a pharmaceutically acceptable salt, prodrug,
metabolite or solvate thereof, in combination with an anti-tumor agent selected from
mitotic inhibitors, alkylating agents, anti-metabolites, antisense DNA or RNA,
intercalating antibiotics, growth factor inhibitors, signal transduction inhibitors, ceil cycle
inhibitors, enzyme inhibitors, retinoid receptor modulators, proteasome inhibitors,
topoisomerase inhibitors, biological response modifiers, anti-hormones, angiogenesis
inhibitors, anti-androgens, targeted antibodies, HMG-CoA reductase inhibitors, and
prenyl-protein transferase inhibitors.
[00158] The invention also relates to a method for the treatment of a
hyperproliferative disorder in a mammal that comprises 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 combination
with an anti-tumor agent selected from mitotic inhibitors, alkylating agents, anti-
metabolites, ‘antisense DNA or RNA, intercalating antibiotics, growth factor inhibitors,
signal transduction inhibitors, cell cycle inhibitors, enzyme inhibitors, retinoid receptor

modulators, proteasome inhibitors, topoisomerase inhibitors, biological response
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QA CO OR', -NRr SO2Rb, -S2NReRr, -C(=0)Re, -C(=O OR, -0C(=0)Re,
-NRIC(=O OR', -NRfFC(=O Rt, -C(=0) NReRh1l-NR R1l, -NRI C(=0)NRBRr,

-NRC(NCN)NR'R , -ORe, al kyl, alkenyl, alkynyl, cycloal kyl, aryl, heteroaryl,
aryl al kyl, heteroaryl al kyl, heterocycl oal kyl and heterocyclyl al kyl ;

Rb, R RfwgngwRssake i ndependently are hydrogen or al kydsg 13097
together with the atomto which they are attached forma/4§2tg%%18‘ menber ed

saturated or partially unsaturated, heterocyclic ri ng whi ch may
addi t i onamofifietsy GaYBRENONEH HBREERESHF INBIRINE, Antirngio8

v 200618&5{%—?@%reélﬁ:lta%gﬁrﬁ%i{ofsoQﬂd*rer%fl%?&{eiﬁitraﬁéferage]i\%ﬁiwrs.BG ds/ Ovs. 215168 @

Rb are

CT1 US2005/ 037305 _
[00159] This invention also relates to a pharmaceutical composition for inhibiting

, abnormal cell growth in a mammal which comprises gn amount of a compound of the
present invention, or a pharmaceutically acceptable salt, solvate, metabolite or prodrug
thereof, in combination with an amount of a chemotherapeutic, wherein the amounts of the
compound, salt, solvate, or prodrug, and of the chemotherapeutic are together effective in
inhibiting abnormal cell growth. Many chemotherapeutics are known in the art. In certain
embodiments, the chemotherapeutic is selected from mitotic inhibitors, alkylating agents,
anti-metabolites, antisense DNA or RNA, intercalating antibiotics, growth factor
inhibitors, signal transduction inhibitors, cell cycle inhibitors, enzyme inhibitors, retinoid
receptor modulators, proteasome inhibitors, topoisomerase inhibitors, biological response
modifiers, anti-hormones, angiogenesis inhibitors, anti-androgens, targeted antibodies,
HMG-CoA reductase inhibitors, and/or prenyl-protein transferase inhibitors.

[00160] This invention further relates to a method for inhibiting abnormal cell
gfowth in a mammal or treating a hyperproliferative disorder which method comprises
administering to the mammal an amount of a compound of the present invention, or a
pharmaceutically acceptable salt, metabolite solvate or prodrug thereof, in combination
with radiation therapy, wherein the amounts of the compound, salt, solvate, or prodrug, in
combination with the radiation therapy is effective in inhibiting abnormal cell growth or
treating the hyperproliferative disorder in the mammal. Techniques for administering
radiation therapy are known in the art, and these techniques can be used in the
combination therapy described herein. The administration of the compound of the
invention in this combination therapy can be determined as described herein,

[00161] It is believed that the compounds of the present invention can render
abnormal cells more sensitive to treatment with radiation for purposes of killing and/or
inhibiting the growth of such cells. Accordingly, this invention further relates to a method
for sensitizing abnormal cells in a mammal to treatment with radiation, which comprises
administering to the mammal an amount of a compound of the present invention or a
pharmaceutically acceptable salt, solvate, metabolite or prodrug thereof, which amount is
efféctive dn sensitizing abnormal cells to radiation treat;nent. . The amount of the
compound, salt, solvate, metabolite or prodrug to be used in this method can be

determined according to means for ascertaining effective amounts of such compounds as
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[ 00661 Rd and Rh are independently trifluoronethyl, alkyl, saturated or
partially wunsaturated cycloal kyl, aryl, arylal kyl, heteroaryl,

het eroaryl al kyl, saturated or partially wunsaturated heterocycl oal kyl or
het erocycl yl al kyl ; [00671 R is hydrogen, trifluoromgthyl, alkyl, alkenyl,
al kynyl , saWOret6@da483% partially unsaturated cycl oal kyl PC&V&Z%JOR'&?PHI kyl,
aryl, arylal kyl, heteroaryl, heteroarylalkyl, saturated or partially

unsat ur at edd&@ﬁﬁerd%wwywéthws1&%&5%wimhahmem and [00681 Z is al kyl ene
having from| to 6 carbons, or al kenylene or al kynyl ene each having from2

to 6 car bonH016Her ei rirtsanuenapk;alsermovx@ﬁs@nwv@n\étlc&hepr@wywﬁ apk mgtheds of
optionally SURRLGIHLE A ga%psm}%ﬂuor kB P dh@ﬁgg@gg‘g%mﬁ{s&% g from

0Xxo, halogen yano, uor omet hyl ,
fluoromet hoxynamrdalf inumednrhéx’eﬁﬁ(yn atoufitl, ofon aﬂmpbmqlpf #ei pesent Ghvea)iORd,a ,
- NRuSCZRQ l_)hsa%acgﬁt?cally acceptable salt, solvate, metabolite, or prodrug thereof, and an amount of
one or more substances selected from anti-angiogenesis agents, signal transduction
inhibitors, and antiproliferative agents, in amounts effective to inhibit abnormal cell
growth.
[00163] 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 CELEBREX™ (alecoxib) BEXTRA® (valdecoxib), Arcoxia™
(etoricoxib), Prexige® (lumiracoxib) and Vioxx® (rofecoxib). Examples of MMP-2 and
MMP-9 inhibitors are those that have little or no activity inhibiting MMP-1, and include
those that selectively inhibit MMP-2 and/or MMP-9 relative to the other matrix-
metalloproteinases (i.e., MMP-1, MMP-3, MMP-4, MMP-5, MMP-6, MMP-7, MMP-8§,
MMP-10, MMP-11, MMP-12, and MMP-13).
[00164) The invention also relates to a composition for the treatment of unwanted
cell growth, for example a fungal infection, in a mammal, comprising a therapeutically
effective amount of a compound of the present invention, or a pharmaceutically acceptable
salt, prodrug, metabolite or solvate thereof. In certain embodiments the compositions of
the present invention modulate the activity of the fungal members of the bimC kinesin
subgroup, as is described in U.S. Patent No. 6,284,480.
[00165] The invention also relates to a method of treating unwanted cell growth, for
example a fungal infection, in a mammal, comprising administering a therapeutically
effective amount of a compound of the present invention, or a pharmaceutically acceptable
salt, prodrug, metabolite or solvate thereof.
[00166] The compounds of this invention may be used alone 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 this invention may be applied
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
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-C(=O RO, -C(=O)ORa, -OC(=O R, -NRLC(=O ORd, -NR'C(=0) Ra, -C(=0)NRaRb, -
NRRb, -NR C(=0) NRaRb, -NRC(NCN)NRRb, -OR , alkyl, alkenyl, alkynyl,

cycloal kyl, aryl, heteroaryl, arylal kyl, heteroaryl al kyl, heterocycl oal kyl
and heterocyclylalkyl. [0069] In certain enbodi nents of a conpound of Formula

I, A’ sy zﬁbtlﬂﬁh{zg uted or unsubstituted phenyl, thi eﬂé’f/usz't 69/61%?' yl,
ally

pyridyl or pyrazolyl. In particular enbodinments, Art 1S option
substituted with one or nore groups independently selected fromF, C, Br,

|, ORa, NRRinphnphamde anfi-mjtardbitesasuehl as ahiuaparacif.oavtosing rarghinsidg jgnd

enbodi nen f colmo f | a . | Sy; St r

unsubsti t }ﬁfdégx%geghy% ;6 ﬁ?‘é‘gyP‘Ede"z‘%ﬁﬁ?mﬁﬁ isdcllflbllésg(? %y%og’lg?f.l)alter? t

parti cul aapglidadon Msot 23936 sick\r & IN(SNA HhaiHydros2Hosthiyl dtexdquinddolioée or nore

& 20 O R M st REbE oy i Lebbeit, Biodi HIRTAE ok N8 CBpIOHY o

Formul a | o]il3nbiflediiddR%Rh3sQ53149, ODNG98, and GEM231; growth factor inhibitors; MEK
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.,
South San Francisco, CA) or the anti-VEGF monoclonal antibody Avestin (Genentech,
Inc., South San Francisco, CA); cell cycle inhibitors; intercalating antibiotics such as
adriamycin and bleomycin; enzymes, for example, interferon; retinoid receptor
modulators such as bexarotene, ILX23-7553, 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
Nolvadex™  (tamoxifen), anti-androgens such as Casodex™ (4-cyano-3-(4-
fluorophenylsulphonyl)-2-hydroxy-2-methyl-3'-(trifluoromethyl)propionanilide);
monoclonal antibody targeted therapeutic agents which have cytotoxic agents or
radioisotopes attached to a cancer cell specific or target cell specific monoclonal antibody:
inhibitors of HMG-CoA reductase (3-hydroxy-3-methylglutrayl-CoA reductase) such as
simvastatin  (ZOCOR®) and atorvastatin (LIPITOR®); prenyl-protein transferase
inhibitors; inhibitors of protein kinases that transduce cell cycle checkpoint signals (e.g.
ART, ARM, the Chk! and Chk2 kinases, cdk and cdc kinase) such as 7-
hydroxystaufosporin, flavopiridol and CYC202 (Cyclacel); and inhibitors of kinases
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.
[00167] ~ The compounds of the present invention may also be used in combination
with other known inhibitors of mitotic kinesins. Examples of inhibitors of mitotic
kinesins, and in particular the human mitotic kinesin KSP, include inhibitors described in
PCT Publications WO 01/30768, WO 01/98278, WO 03/050,064, WO 03/050,122, WO .
03/049,527, WO 03/049,679, WO 03/049,678, WO 03/051854, WO 03/39460 WO
03/079,973, WO 03/088,903, WO 03/094,839, WO 03/097,053, WO 03/099,211, WO
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OH. I n certain enbodi nents,

al kyl ,

acid,

i s substit uMELIMYHIRSubstituted al kylene. In certain e VYERYE7307 | s

R2 and R3 are independently selected fromH,

saturated or unsaturated cycl oal kyl, SQzZMe, C(=0 al kyl, an am no
and a dipeptide, wherein said alkyl and cycl oal kyl portions are
optlonally substituted. In certain enbodinments of a conpound of Formula I,

substituted or unsubstituted propylene. [00721 In certain enbodi nents,
Cycl 03/0BY 286, hwmuquﬁmlww 03/mmﬂsylwo @IREO6,426y WO HE 320840y WO

N0 ¢ B0k, o DB 7L N ol bua, G QPO s, W' GARGhORSY

al kyI
CRb( =NOR

aryl

CF3.

In

i ndependent |0)(/0§§|7Q5:tﬁ/{|% for ey e, wWhiR

15 1\ ~BC

05/035512, WO 05/017190, WO 05/018547, and WO 05/0]9206, which are specifically
incorporated herein by reference. Examples of such inhibitors include (28)-4-(2,5-
difluorophenyl)-N-{(38,48)-3-fluoro-1-methylpiperidin-4-yl]-2-(hydroxymethyl)-N-
methyl-2phenyl-2,5-dihydro-IH-pyrrole-l-carboxamide;  (28)-4-(2,5-difluorophenyl)-N-
[(3S,4R)-3-fluoro-1 -methylpiperidin-4-yl]-2-(hydroxymethyl)-N-methyl-Z-phenyl-Z,S-
dihydro-lIH-pyrrole-l-carboxamide;  (28)-4-(2,5-difluorophenyl)-N-[(3R,48)-3-fluoro-1-
methylpiperidind-yl]-2-(hydroxymethyl)-N-methyl-2-phenyl-2,5-dihydro-1H-pyrrole-1-
carboxamide, (28)-4-(2,5-difluorophenyl)-N-{ (2R ,4R)-2-(fluoromethyl)-1-
methylpiperidin-4-yl]-2-(hydroxymethyl)-N-methyl-2-phenyl}-2,5-dihydro-IH-pyrrole-1-
carboxamide, and (2S)-4-(2,5-Difluorophenyl)-N-[(3R,4S)-3-fluoro-1-methylpiperidin-4-
yl]-N-methyl-2-phenyl-2, 5-dihydro-1H-pyrrole-1-carboxamide.

[00168] The compounds of the present invention may also be used in the treatment
of cancer in combination with compounds that are not anti-tumor compounds. For
example, a compound of this invention may be applied in combination with one or more
substances, including, but not limited to, PPAR-y and PPAR-& agonists such as
troglitazone, gene therapy agents, and inhibitors of inherent multidrug resistance (e.g. p-
glycoprotein inhibitors).

[00169] A compound of the present invention may also be employed in conjunction
with anti-emetic agents to treat nausea or emesis, by way of simultaneous, sequential or
separate dosing of the individual components of treatment.

[00170] A compound of the present invention may also be administered in
combination with an agent useful in the treatment of ahemia, such as epoetin alfa, by way
of simultaneous, sequential or separate dosing of the individual components of treatment.
[00171] A compound of the present invention may also be administered in
combination with an agent useful in the treatment of neutropenia, by way of simultaneous,
sequential or separate dosing of the individual components of treatment. Such a
neutropenia treatment agent is, for example, a hematopoietic growth factor that regulates
the pro'duction and function of neutrophils such as a human granulocyte colony
stimulating factor, (G-CSF). An example of a G-CSF is filgrastim.

[00172] A compound of the present invention may also be administered in
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certain enbodinents, R is alkyl, cycloalkyl, aryl, heteroaryl or CF3,
wherein said al kyl, cycloal kyl, aryl, and heteroaryl are optionally

substituted with one or nore groups selected fromORe, C(=O RC, alkyl,

or

aryl. [00731 In certain enbodinments, RL is NRAR5. In certain enbodi nents,

and R5 4

unsat ur at ed

i nvention rel ates

O-N, N

Zadaxin®, by way of simultaneous, sequential or separate dosing of the individual
components of treatment.

[00173] Further providc;:d is 2 compound of Formula I-IV for use as a medicament
in the treatment of the diseases or conditions described above in a warm-blooded animal,
such as a mammal, for example, a human, suffering from such disease or condition. Also
provided is the use of a compound of Formula I-IV in the preparation of a medicament for
the treatment of the diseases and conditions described above in a warm-blooded animal,
such as a mammal, for example a human, suffering from such disorder.

[00174] 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.

[00175] In treating a subject, 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 activity of the specific compound of Formula I-IV, 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,

[00176] The compounds of the invention may be administered by any route
appropriate to the condition to be treated.  Suitable routes include parenteral
administration (including subcutaneous, intramuscular, intravenous, intraarterial,
intradermal, intrathecal and epidural), transdermal, rectal, nasal, topical (including buccal
and sublingual), e.g., by bolus injection or continuous infusion. Other suitable rounds
include vaginal, intraperitoneal, intrapulmonary, oral, and intranasal administration.
Alternatively, the compounds of the invention may be administered topically (e.g., to the
skin) for the treatment of a topical condition such as a fungal skin infection. It will be
appreciated that the preferred route may vary with for example the condition of the

recipient. Where the compound is administered orally, it may be formulated as a pill,
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RL Il [00751 and netabolites, solvates, resolved enantioners, diastereoners,
racem c m xtures and pharmaceutically acceptable salts thereof, wherein R
R1, Arl and Ar 2 are as defined above. 100761 In certain enbodi nents of a
conpound of Forrmula 11, Art is a substituted or unsubstituted phenyl
thienyl, i waeawehisBss pyridyl or pyrazolyl. In certain eﬁﬁy(!llﬁ?{’@?{ﬁ 305 Art S
opt i onal |y substituted with one or nore groups independently sel ect ed fromF,

c, Br, |, GmRsyeNrbRb etaN@dth z:nharm@e:@)@lﬂy adckpthble symergr exaRignl Wheredhe ai n
enbodi nents of a ¢ r
unsublst it ufeao%oungnpgﬁﬁﬂuésgérf:&; ?)all?:‘H ?all ’it maf) besfaﬂﬁiuﬁytgé tw1¥h;§ g)qillxwgc?ur%]cgl Y ain

enbodi ment s, accgpable Pirdntetal oﬂﬁclem&l 1h)a u‘slublskag’e umecdabh fdmn;meiemleairbclewgr oups

i ndependent I Y sel ected fromF,
00177] In order to use a compound of Formula I-IV or a pharmaceutically ,
acceptable salt, solvate, metabohte 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-IV, or a pharmaceutically
acceptable salt, solvate, metabolite or prodrug thereof, in association with a
pharmaceutically acceptable diluent or carrier.
[00178] To prepare the pharmaceutical compositions according to this invention, a
therapeutically or prophylactically effective amount of a compound of Formula I-IV or
pharmaceutically acceptable salt, solvate, metabolite or prodrug thereof (alone or together
with an additional therapeutic agent as disclosed herein) is intimately admixed, for
example, 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, dispersion media, coatings, antibacterial
and antifungal agents, isotonic and absorption delaying agents, flavoring agents, and
miscellaneous materials such as buffers and absorbents that may be needed in order to
prepare a particular therapeutic composition. The use of such media and agents with
pharmaceutically active substances is well known in the art. Except insofar as any
conventional media or agent is incompatible with a compound of Formula I-IV, its use in
the therapeutic compositions and preparations is contemplated. Supplementary active
ingredients can also be incorporated into the compositions and preparations as described
herein.

. [00179] The pharmaceutical compositions may 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,
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a, Br,

I, OR, NRRb, N2, CN, (=0 0OH, alkyl, and CF3. 100781 In certain
enbodi nents of a conpound of Fornula 11, Ris Z-NRZR3 or Z- OH 1In certain
enbodi mrents, R2 and R3 are independently selected fromH, alkyl, saturated

or unsaturated cycloal kyl, S02Me, C(=0)alkyl, an am no acid, and a dipeptide,

wher ei n sghdy@lk s and cycl oal kyl portions are optiongldy %st o Wil doyt ed.

certain enbodinents of a conpound of Formula Il, Zis ut'ed or
unsubstituted al kyl ene. certain enbodinents %%’H} sucggt ituted or
unsubst.twbleahp‘feo%ewéw@tloq@oameﬂ%é@&ﬂ%ﬂbﬁﬁbb? ulatedraceprding toythe

In

cycl oal kymg&ggl}rﬁﬁsggﬁytgb gﬁt])ﬂ,)le 8?1] lﬁ%lm wettiRg: ag@hit¥ laind F&?@l’i{f?ﬁé Xéents%éh NOR')

C(=0) Ra,

het'er ocycl o aryl and

het er oar yHnavarlxeempmmeMdl g!bcszubsThet siceld We’cﬂabl@nnemratmrmagradmpw als&roC. 8
021810 0 6. 8,

1nJectagl%55,(5)ﬁ1%orr1 ior suspension in a non-toxic parenterally acceptable diluept or solvent,
such as a solution in 1,3-butanediol or prepared as a lyophilized powder. Among the
acceptable vehicles and solvents that may be employed are water, Ringer's solution and
isotonic sodium chloride solution. In addition, sterile fixed oils may conventionally be
employed as a solvent or suspending medium. For this purpose any bland fixed oil may be
employed including synthetic mono- or diglycerides. In addition, fatty acids such as oleic
acid may likewise be used in the preparation of injectables. Injectable solutions or
microemulsions may be introduced into a patient's blood stream by local bolus injection.
Alternatively, it may be advantageous to administer the solution or microemulsion in such
a way as to maintain a constant circulating concentration of the instant compound. In
order to maintain such a constant concentration, a continuous intravenous delivery device
may be utilized. An example of such a device is the DeltecCADD-PLUS™ model 5400
intravenous pump.

[00180] The compositions of the invention may also be in a form suitable for oral
use (for example as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions,
emulsions, dispersible powders or granules, syrups or elixirs), for topical use (for example
as creams, ointments, gels, or aqueous or oily sclutions or suspensions), for administration
by inhalation (for example as a finely divided powder or a liquid aerosol), for
administration by insufflation (for example asa finely divided powder) or for parenteral
administration (for example as a sterile aqueous or oily solution for intravenous,
subcutaneous, or intramuscular dosing or as a suppository for rectal dosing). For example,
compositions intended for oral use may contain, for example, one or more coloring,
sweetening, flavoring and/or preservative agents.

[00181] Suitable pharmaceutically-acceptable excipients for a tablet formulation
include, for example, inert diluents such as lactose, sodium carbonate, calcium phosphate
or calcium carbonate, granulating and disintegrating agents such as corn starch or algenic
acid; binding agents such as starch; lubricating agents such as magnesium stearate, stearic
acid or talc; preservative ag'ents such as ethyl or propyl p-hydroxybenzoate, and anti-
oxidants, such as ascorbic acid. Tablet formulations may be uncoated or coated either to

modify their disintegration and the subsequent absorption of the active ingredient within

48

WDE - 80148/0068 - 145568 v1

or



WD 20061044825 PCT1GS20051037305 independently sel ected from ORB, NRBRDb,

hal ogen, cycl oal kyl, alkyl, aryl and CF3. In certain enbodinents, RBis

al kyl, cycl oal kyl, aryl, heteroaryl or CF3, wherein said al kyl, cycloalkyl,
aryl, and heteroaryl are optionally substituted with one or nore groups

sel ected fWeh0BH44828(=O) R, al kyl, or aryl. , t 100801PCHUBEIYEVHS

enbodi nents, RL is NR'R5. In certain enbodinments, R4 and R5 are independently

sel ected frgmp O%Astrahiéyt nal ﬁ«a&usatoe GvePth ffrl btmy YRSt WeRhAReS Vit btk keyde, and

het er oaryl . 11 Yet anot her ect o | s invention provi des a conpound

of Fornul a b$ihg cqRrvShtionAl epaling agﬁ\rltrs and procedures well known in the art.
[00182] Compositions for oral use may be in the form of hard gelatin capsules in
which the active ingredient is mixed with an inert solid diluent, for example, calcium
carbonate, calcium phosphate or kaolin, or as soft gelatin capsules in which the active
ingredient is mixed with water or an oil such as peanut oil, liquid paraffin, or olive oil.
[00183] Aqueous suspensions generally contain the active ingredient in finely
powdered form together with one or more suspending agents, such as sodium
carboxymethylcellulose, methylcellulose, hydroxypropylmethylcellulose, sodium alginate,
polyvinyl-pyrrolidone, gum tragacanth and gum acacia; dispersing or wetting agents such
as lecithin or condensation products of an alkylene oxide with fatty acids (for example
polyoxethylene stearate), or condensation products of ethylene oxide with long chain
aliphatic alcohols, for example heptadecaethyleneoxycetanol, or condensation products of
ethylene oxide with partial esters derived from fatty acids and a hexitol such as
polyoxyethylene sorbitol monooleate, or condensation products of ethylene oxide with
partial esters derived from fatty acids and hexitol anhydrides, for example polyethylene
sorbitan monooleate. The aqueous suspensions may also contain one or more preservatives
(such as ethyl or propyl p-hydroxybenzoate, anti-oxidants (such as ascorbic acid), coloring
agents, flavoring agents, and/or sweetening agents (such as sucrose, saccharine or
aspartame).
[00184] - Qily suspensions may be formulated by suspending the active ingredient in
a 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.
[00185] 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‘excipi,ents such as sweetening, flavoring and coloriné “
agents, may also be present.

(00186} The pharmaceutical compositions of the invention may also be in the form
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NN Rr Il [00821 and netabolites, solvates, resolved enantiomners,

di astereoners, racemc mxtures and pharmaceutically acceptable salts
thereof, wherein RR R, Art and Ar2 are as defined above. [00831 In certain
enbodi nents of a conpound of Formula IIl, Ar' is a substitut ed or

unsubst i t‘%%tn@ ggg/l thienyl, imdazolyl, pyridyl dﬂylr,?%g sYoh7304 n

particul ar ments, Arr is optionally subst itute one or
groups i ndependently sel ected from F, d ORB, NRBRb, N2 CN
C( =0) ORB, ofatikijwatgiemasigns. [ dbs 1l IPhasseiRen bR ae‘f?BB‘GIPIFré’Ht sucr asz0livsriband of

Formul & Lddemd it sy iR Shl Lhed (P Exchae Bl kot BPSHlkuud B GRY br

I m dazoly or pyraz n partic
these. Sultable emulsifying agents may be, for example, naturally-occurring gums such as

gum acagia qr gum tragacanth, naturally-occurring phosphatidgs sugh 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.

[00187] 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.

[00188] Suppository formulations may be prepared by mixing the active ingredient
with a suitable non-irritating excipient that 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.

[00189] 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. |
[00190] Compositions for administration by insufflation may be in the form of a
finely divided powder containing particles of average diameter of, for example, 30 uym or
much less, the powder itself comprising either active ingredient alone or diluted with one
or more physiologically acceptable carriers such as lactose. The powder for insufflation is
then conveniently retained in a capsule containing, for example, 1 to 50 mg of active
ingredient for use with a turbo-inhaler device, such as is used for insufflation of the known
agent sodium cromoglycate.

[00191] Compositions for administration by inhalation may be in the form of a
conventional pressurized aerosol arranged to dispense the active ingredient either as an
aerosol containing finely divided solid or liquid droplets. Conventional aerosol
propellants such as volatile fluorinated hydrocarbons or hydrocarbons may be used and the
aerosol device is conveniently arranged to dispense a metered quant}ty of . active
ingredient.

[00192] Compositions for transdermal administration may be in the form of those
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enbodi nents, said Are is optionally substituted with one or nore groups

I ndependently selected fromF, d, Br, |, ORB, NRBRb, N2, CN, C(=0 OH,

al kyl, and CF3. [00851 In certain enbodi ments of a compound of Formula 111, R
Is Z-NRZR3 or Z- OH In certain enbodinments, R2 and R3 are independently

sel ect ed fr¥@306/HHRG| . saturated or unsaturated cycl oaPKl/US2060B3RA05

C&(=Oal kyl, an amno acid, and a dipeptide, wherein said alkyl and

cycl oal kyl Bgor 24 sl?{l?at@ﬂés't%%%el\yelfsm%ag %Ho@éjofdrﬂmﬁﬁ'rsﬂ(ﬂl i theFpodi ment s of a

conmpound of I's substitute unsubsti'tuted al kyl ene. In
certain enb¢aflifdht s, Eorlfgﬂbﬁ!bsﬁ)nnajtoeobnoﬁonymismmt see(thapitep2dyin é’r@élmelﬁ)(DSGl I n

Cer L1, e TRy B G SR B ESRRYEL S B 1
het erocycl ogk Jnon afexi,lsmdwhﬁh &f spadifitallgifeoRpuratedndrein byubfientdit ed wi t h one or
more groups [00194] The formulations may be packaged in unit-dose or multi-dose containers,
for example sealed ampoules and vials, and may be stored in a freeze-dried (lyophilized)
condition requiring only the addition of the sterile liquid carrier, for example water, for
injection immediately prior to use. Extemporaneous injection solutions and suspensions
are prepared from sterile powders, granules and tablets of the kind previously described.
Preferred unit dosage formulations are those containing a daily dose or unit daily sub-
dose, as herein above recited, or an appropriate fraction thereof, of the active ingredient.
[00195] The amount of a compound of this invention that is combined with one or
more excipients to produce a single dosage form will necessarily vary depending upon the
subject treated, the severity of the disorder or condition, the rate of administration, the
disposition of the compound and the discretion of the prescribing physician. In certain
embodiments, a suitable amount of a compound of Formula I-IV is administered to a
mammal undergoing treatment for cancer. Administration in certain embodiments occurs
in an amount between about 0.001 mg/kg of body weight to about 60 mg/kg of body
weight per day. In another embodiment, administration occurs in an amount between 0.5
mg/kg of body weight to about 40 mg/kg of body weight per day. In some instances,
dosage levels below the lower limit of the aforesaid range may be more than adequate,
while in other cases still larger doses may be employed without causing any harmful side
effect, provided that such larger doses are first divided into several small doses for
administration throughout the day. For further information on routes of administration and
dosage regimes, see Chapter 25.3 in Volume 5 of Comprehensive Medicinal Chemistry
(Corwin Hansch; Chairman of Editorial Board), Pergamon Press 1990, which is
specifically incorporated herein by reference.
[00196] The size of the dose for therapeutic or prophylactic purposes of a
compound of Formula I-IV 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 kn(;wn principles of medicine. '
[00197] In another embodiment of the invention, an article of manufadture, or "kit",

containing materials useful for the treatment of the disorders described above is provided.
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11 VE -
i ndependently selected from ORa, NRrRb, hal ogen, cycloal kyl, alkyl,
certain enbodi nents, Ra is alkyl, cycloal kyl, aryl, heteroaryl
CF3, wherein said alkyl, cycloalkyl, aryl, and heteroaryl are optionally

SUbStitUt\ggémdoms%‘e or nore groups selected from CR‘PCT%—ZQ)SI 1308l Kyl, or

CF3.

aryl .

In

4
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1

aryl

and
or

71 In certain enbodinents, RL is NRARS. |In certal n enbodi nents,

R4 and R5 are independent l )L_tsel ected fromH, alkyl, sat uraégtjl:or artially
1

unsat ur at BFeuyB eBRPginentsgthy

HEMPRERs A ONIAMGH SUHPTIHE heAMRAAD

i nvent i ong By opi WRRin@nbBERAMRI tHRfinVeRfisiibBvikids a Bt foiréhtinig & WWpdrproliferative

disorder. In another embodiment, the invention provides a kit for treating or preventing a
funga) or other eukaryote infection. The kit may further comprige a label or package insert
on or associated with the container. In certain embodiments, the label or package inserts
indicates that the composition comprising a compound of Formula I-IV can be used, for
example, to treat a hyperproliferative disorder or to treat a fungal or other eukaryote
infection. The label or package insert may also indicate that the composition can be used
to treat other disorders.

[00198] In certain embodiments, the kit further comprises a 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-IV or a pharmaceutical formulation thereof in an amount
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).

[00199] Alternatively, or additionally, the kit 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.

[00200] The kit may further comprise directions for the administration of the
compound of Formula I-1V and, if present, the second pharmaceutical formulation. For
example, if the kit comprises a first composition comprising a compound of Formula I-IV
and a second pharmaceutical formulation, the kit may further comprise directions for the
simultaneous, sequential or separate administration of the first and second pharmaceutical
compositions to a patient in need thereof.

[00201] According to certain embodiments, the kit may comprise (a) a first
container with a compound of Formula I-IV contained therein; and optionally (b) a second
container with a second pharmaceutical formulation contained therein, wherein the second
pharmacedtical formulation comprises a second compound having, for example, anti-
hyperproliferative or antifungal activity. Alternatively, or additionally, the kit may further

comprise a third container comprising a pharmaceutically acceptable buffer, such as
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ON, R ReO0O RY IV [00891 and netabolites, solvates, resolved enantioners,
di astereoners, racemc mxtures and pharmaceutically acceptable salts
thereof, wherein R, Art and Ar 2 are as defined above, and [00901 R' and RY
are independently H, alkyl, saturated or partially unsaturated cycloal kyl or
aryl, wher eW0 ¥46/8#4835ky| , cycl oal kyl and aryl are opti onBETAHSHIHETISUted with
one or nore groups independently selected fromoxo (wth the proviso that it
is not  subshtttiidsedic Mt dbdinRiNon (B WE) QdREphakYRITrednialifia Rifdel'§ sahatopratihy|

di t1 uoromet rPé)l(t’rose solution. It may further include other materials desirable from a commercial and
user standpoint, including other buffers, diluents, filters, needles, and syringes.
[00202), In certain other embodiments wherein the kit comprises a pharmaceutical
formulation of a compound of Formula I-IV and a second formulation comprising a
second therapeutic agent, the kit may comprise a container for containing the separate
formulations, such as a divided bottle or a divided foil packet; however, the separate
compositions may also be contained within a single, undivided container. Typically, the
kit comprises directions for the administration of the separate components. The kit form is
particularly advantageous when the separate components are administered in different
dosage forms (e.g., oral and parenteral), are administered at different dosage intervals, or
when titration of the individual components of the combination is desired by the
prescribing physician.
[00203]) In another embodiment, the kits are suitable for the delivery of solid oral
forms of a compound of Formula I-IV, such as tablets or capsules. Such a kit includes, for
example, 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.
[00204] Although the compounds of Formula I-1V are primarily of value as
therapeutic agents for use in warm-blooded animals (including man), they are also useful
whenever it is required to inhibit the effects of KSP kinesin. Thus, they are also useful as
pharmacological standards in the development of new biological tests and in the search for
new pharmacological agents.
[00205] Representative compounds of the present invention, which are
encompassed by the present invention include, but are not limited to the compounds of the
examples and their pharmaceutically acceptable salts, solvates, metabolites or prodrugs
thereof. The examples presented below are intended to illustrate particular embodiments
of the invention, and are not intended to limit the scope of the specification or the claims
in any way.

EXAMPLES
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fl uoronet hyl, fluoronethoxy, difl uoronethoxy, trlfluoronethoxy, azi do,
-Q(C=0)ORd, NRES2Rd, -SOZNRaRt, -C(=ORa, -C(=0)ORa, -0OC(=O R,

-OCH2C(=O) ORW - NRhC(=0) ORd, -NRhC(=0)Ra, -C(=O NRaRl, -NRaRt,

-NR C(=O NRaRb, -NRC(NCN) NRaRb, -OR , alkyl, alkenyl, alkynyl, cycloal kyl,
aryl, heteroaryl, arylalkyl, het eroaryl al kyI het er ocyc and

het er ocyct9 F?ﬂ“% 825100911 or R and RY together with t ’%@WO{’-@O%i ch they
are attached forma saturated or partially unsaturated carbocyclic ring or
het er ocyclodzoe]i ng hrerdeg teikkusautenthe énvehibdrg tieatadlowingnaepmhdent liclsdedect ed from

N, 0 and S, wherein said carhocyclic and hete i.c rings are optionall
subst i t ut EeWEHeE Al is b eo‘ﬂ“dﬁﬁF(@Bé]i‘%Jﬁée ?’?‘T‘H‘é’ﬂ)eéﬁi&é‘r? 'S‘)}ﬁ{% 'I“&?ﬁ"@g af“?%’ﬁl%‘i" Y

hal oged, Gyab® s agglk:&oa nleftofi| 49 RAR I ?ytbe iebdiotor PembAYkilldd M%@fﬁﬁt wl
f | uor onet hoxy, uor omet hoxy, trifluoronethoxy, azido, -Q C=0 OR

-NR Sp2RdecognizerthiRatib , che®{cab yagtionsOlesojiprgmay @(rﬁ@)l]yaadapted to prepare a .

- NRb(( = O)numq)er W%{I@ﬁaﬂ%%%ors 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.
[00207] In the examples described below, unless otherwise indicated all
temperatures are set forth in degrees Celsius. Reagents were purchased from commercial
suppliers such as 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.
[00208] 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.
[00209] Column chromatography was done on a Biotage system (Manufacturer:
Dyax Corporation) having a silica gel column or on a silica SepPak cartridge (Waters).
[00210] '"H-NMR spectra were recorded on a Varian instrument operating at 400

~ MHz. 'H-NMR spectra were obtained as CDCl;, ds-DMSO, CD;0D or CDCl;:CD3;0D

solutions {reported in ppm), using trimethylsilane as the reference standard (0.00 ppm).
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).
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11IWE 36) 246J0060. 245563 w2 WO 20061044825 PCTJUS2005/ 037305 - C(=0) NRBR',
-NR aRl, -NR C(=O NR R(, -NRCC(NCN)NRaRb, -OR , alkyl, alkenyl, alkynyl
cycl oal kyl, aryl, heteroaryl, arylal kyl, heteroarylal kyl, heterocycl oal kyl
and heterocyclylal kyl; 100921 and Ra, R R and R are as defined above,
100931 or RAVQARWRHSIget her with the atoms to which t hePCaUS2MiHHENed form a
saturated or partially unsaturated heterocyclic ring which my include 1 to 3
additional heteroatons, in addition §QakBf PXygen atomto which said R is
attached, selected fronlN O and S, wherein said heterocyclic ring is
optionally substituted with one or ¥ e groups independently selected from
oxo, hal ogen, cyano, nitro, trifluorqnmethyl, difluoronethyl, fluoronethyl,

f I uor onet hoxy, difl uoronet hoxy, trlfluor hoxy, azi do, CXC%C»CF&

£

N‘N

Synthesis of 1-[2- i -5-(2.5-difluorophenyl)-2-

yl]-2-methylpropan-1-one

[00211] Step A: Preparation of (4-oxo-4-phenylbutyl)-carbamic acid tert-butyl

ester: To a solution of 2-oxo-pyrrolidine-1-carboxylic acid tert-butyl ester (7.03 g, 38
mmol) in THF (130 mL) was added phenylmagnesium bromide (1.0 M solution, 50 mL) at
-78 °C. After stirring for 2 hour at —78 °C, HCI (2 M, 35 mL) was added to quench the
reaction, which was then warmed to room temperature and the aqueous layer was
extracted with EtOAc¢ (2 x 100 mL). The combined organics were washed with brine (50
mL) and dried over Na,SO,, filtered and concentrated under reduced pressure to afford
9.56 g (96% yield) of the desired product.

[00212] Step B: Preparation of 2,5-difluorobenzoic acid hydrazide: To a solution of
2,5-difluorobenzoic acid (3.5 g, 22 mmol) in THF/DMF (20 mI./20 mL) was added EDCI
(4.7 g, 24 mmol), DMAP (50 mg) and NH,NHBoc (3.07 g, 23.2 mmol). After stirring for
16 hours, the reaction was quenched with water (30 mL) and diluted with EtOAc¢ (30 mL).
The organic layer was then washed with HCI (0.5 M, 20 mL), saturated NaHCO; (20 mL),

and brine (20 mL). The organic layer was then dried over Na,SQs, filtered and
concentrated under reduced pressure to afford the crude Boc-protected product, which was
then dissolved in DCM (60 mL) at 0 °C. TFA (50 mL) was added to the above DCM
solution. After stirring for 2 hours, the reaction mixture was concentrated and the residue
was dissolved in DCM {60 mL). The solution was washed with saturated NaHCO; (40
mL) and dried over Na;SOy, filtered and concentrated under reduced pressure to afford the
desired crude product.

[00213] Step C: Preparation of {4-[(2.5-difluorobenzoyl)-hydrazono]-4-
phenylbutyl}-carbamic acid tert-butyl ester: To a solution of (4-oxo-4-phenylbutyl)-

carbamic, acid tert-butyl ester (3.2 g, 12.2 mmol) and 2,5-difluorobenzoic acid hydrazide
(2.1 g, 12 mmol) in EtOH (40 mL) was added HOAc (0.5 mL). The reaction was then

heated to reflux and stirred for 3 days. The reaction mixture was then cooled to room
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-NRf SO2Rh, -S@2NReRr, -C(=O R, -C(=OQOR, -OC(=OR, -NR-C(=O R, -

NRi C(=O Re, -C(=O NReRW -NReR, -NRgC(=O NReRr, -NR C(NCNNNR' R, -OR, alkyl,
al kenyl , al kynyl, cycl oal kyl, aryl, heteroaryl, arylal kyl, heteroarylal kyl,
het erocycl oal kyl and heterocyclylal kyl, wherein Re, Rl, R8 and Rh are as
defi ned above. £00941 In certain enbodi nents of a corrpound of Formula IV, at
| east on@VBLMOKMHSEHd R is not H In certain enbodi neCI/USRES0873p5 or al kyl .
I'n particular enbodinments, R* and Ra are alkyl. [00951 In certain

enbodi menfes peatude SRRALATeH thgmuéﬁedi }{rodﬁ‘ét (5. |15‘g)a substituted or
unsubsti t ut ed phenyl , thi enyI L i m dazol yl or pyrazol I. In

parti cul al002Ethodi Hignt : B

A 555 MR

Formul a 1af, {M(Zﬁ-dlﬁuarobuhsyll)-ﬂlydmzbno] 4,pheny1butyl} carbamlc acid tert-butyl ester
(420 mg, 1.01 mmol) in DCE (2 mL) was added isobutyric anhydride (2 mL). The

reaction mixture was then sealed and heat to 110 °C and stirred for 5 hours. The reaction

was then cooled and concentrated. The residue was purified by flash column
chromatography (12:1 Hexanes/EtOAc) to provide the product (200 mg, 41%).

[00215] Step E: Preparation of 1-(2-(3-aminopropyl)-5-(2,5-diflucrophenyl)-2-
phenyl-1,3.4-oxadiazol-3(2H)-yl)-2-methylpropan-1-one: To a solution of {3-[5-(2,5-

difluorophenyl!)-3-isobutyryl-2-phenyl-2,3-dihydro-{1,3,4joxadiazol-2-yl]-propyl }-
carbamic acid tert-butyl ester (60 mg, 0.123 mmol) in DCM (2 mL) at 0 °C was added
TFA (1 mL). After stirring for 10 minutes, the reaction was concentrated and the residue
was purified by preparative thin layer chromatography (10:1:0.2 EtOAc/MeOH/30%
NH4OH) to provide the desired product (25 mg, 53%). MS ESI (+) m/z 388 (M+1)
detected; '"H NMR (400 MHz, CDCls) 8 7.59 (m, 2H), 7.50 (m, 1H), 7.39 (m, 3H), 7.18
(m, 2H), 3.17 (m, 1H, J = 7 Hz), 3.02 (m, 1H), 2.8 (br, 2 H), 2.56 (m, 1H), 1.8 (br, 2H),
1.6 (m, 2H), 1.2 (d, 3H, J=7 Hz), 1.13 (d, 3H, /=7 Hz).
[00216] The following compounds were synthesized in a similar manner using the
appropriate hydrazide and anhydride.

Example 2

LF
O,
th@
Oxp"~N
T %

1-[2-(3-Aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-[1,3.4]oxadiazol-3-yl]-ethanone
[00217] MS ESI (+) m/z 360 (M+1) detected; 'H NMR (400 MHz, CDCl3) & 7.58
(m, 2H), 7.50 (m, 1H}, 7.37 (m, 3H), 7.18 (m, 2H), 3.05 (m, 1H), 2.9 (m, 2 H), 2.56 (m,
1H), 2.28 (s, 3H), 1.7 (m, 2H).
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or unsubstituted phenyl, thienyl, imdazolyl, pyridyl or pyrazolyl. In
particul ar enbodinents, said Are is optionally substituted with one or nore
groups i ndependently selected fromF, d, Br, I, OR, NRaRb, NO2, CN,

C(=0 OH, alkyl, and CF3. 100971 In certain enbodi nents of a conpound of
Formul a |V, W 086/@48R2R3 or Z- OH. In certain enbodi ment BCT/HE20EAHTIS are

I ndependently selected fromH, alkyl, saturated or unsaturated cycloal kyl,
S2Me, (=0 al kyl, an ami no acid, andpxagpheptide, wherein said alkyl and
cycl oal kyl portions are optionally Hbst ituted. In certain enbodinents of a
conpound of Formula IV, Z is substifuted or unsubstituted al kylene. In
certain enbodinents, Z is substituted, or unsubstituted propyl ene. [0098] The
term"al kyl" as used herein refers tq a saturated |inear or branched- chain
nmonoval ent hydrocarbon radi cal havi pg R n, carbon atons, wherein the

al kyl 19 0NN

1-[2-(3-Aminopropvl)-5-(3-fluorophenyl)-2-phenyl-[ 1.3.4]oxadiazol-3-yl]-2-

methylpropan-1-one
[00218] MS ESI (+) m/z 370 (M+1) detected; 'H NMR (400 MHz, CDCl;) § 7.67
(d, 1H, J = 8 Hz), 7.56 (m, 1H), 7.52 (m, 2H), 7.42- (m, 1H), 7.35 (m, 3H), 7.2 (m, 1H),
3.35 (m, 1H, /=7 Hz), 3.05 (m, 1H), 2.85 (t, 2 H, J= 7 Hz), 2.52 (m, 1H), 1.62 (m, 2H),
1.17(d, 3H,J/=7Hz), 1.11 (d, 3H, /=7 Hz).

Example 4
NH,

Ph 0>_< \>
V.
oj\Nw

Cl

1-[2-(3-Aminopropyl)-5-(3-chlorophenyl)-2-phenyl-[ 1,3.4]oxadiazol-3-y1]-2-
| methylpropan-1-one :
[00219] MS ESI (+) m/z 386 (M+1) detected; 'H NMR (400 MHz, CDCl3) § 7.86
(s, 1 H), 7.77 (d, 1H, J = 8 Hz), 7.54 (m, 2H), 7.46 (d, 1H, J = 8 Hz), 7.4-7.34 (m, 4H),
3.37 (m, 1H, J=7 Hz), 3.05 (m, 1H), 2.81 (br, 2H), 2.52 (m, 1H), 2.39 (br, 3H), 1.61 (m,
2H), 1.19(d, 3H, /=7 Hz), 1.13(d, 3H, /=7 Hz).

Example 5
NH,

methylpropan-1-one

[00220] Step A: Preparation of {3-[5-(3-fluorophenyl)-2-phenyl-2,3-dihydro-
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\\D E - 60346/ 6066. 143565 v2 WO 2006/ 04- 4825 PCT/ US2005/ 037305 radical may
be optionally substituted independently with one or nore substituents
descri bed herein. Exanples of alkyl radicals include Cl-Cl2 hydrocarbon
noi eties such as: nethyl (Me, -CH3), ethyl (Et, -CH2CH3), 1-propyl (n-Pr,
n-propyl, -CH2CH2CH3), 2- propyl (i-Pr, i-propyl, CH&)CHS 23 1- butyl (n- Bu
n-butyl , WERELH8DCHE), 2-methyl-1- propyl (i-Bu, i- BGHE{HS20050$B8 o) 2) |
2-butyl (s-Bu, s-butyl, -CH(CH3)CH2CH3), 2- et hyl -2-propy| (t-Bu, t-butyl,

- C(CH3) 3)i 3@@%&261-2-@5:@@&@&&@@Hﬂ@bﬂMﬁ;r T2-a pentign of (4-oxo0-4-

G ) PORRERI 5 AL Se5l FHY 6 aé%@%m%?% Mool o v, (-

CH2 CH2CH Zs) add%d @ﬁﬁ&bmlobbﬁhfoi@ ac(ld ¢ H13k4su iCljB) B&clhﬁmé} B-L.
CH2CH2CH2CH2CH2CH3 6 CHZCHZCHZ ) ,  3- hexyl
European patent 'EP 1004241 2004) (1 2 g, 7.1 mmol) at room temperature. After stirring

for 3 days, the reaction mixture was concentrated and purified by flash column
chromatography (20:1 Hexanes/EtOAc}) to provide the product (2.65 g, 90%).
[00221] Step B: Preparation of {3-[5-(3-fluorophenyl)-3-isobutyryl-2-pheny}-2.3-

dihydro-[1.3.4]thiadiazol-2-yl]-propyl! -carbamic acid tert-butyl ester: To a solution of {3-
[5-(3-fluorophenyl)-2-phenyl-2,3-dihydro-[1,3,4]thiadiazol-2-yl}-propyl}-carbamic  acid
tert-butyl ester (400 mg, 0.96 mmol) in DCM (4 mL} was added triethylamine (130 mg,
1.3 mmol), followed by isobutyry! chloride (130 mg, 1.3 mmol). After stirring for 1 hour,
the reaction was quenched by the addition of methanol (0.1 mL). The reaction mixture
was concentrated and purified by flash column chromatography (15:1 Hexanes/EtOAc) to
provide the product (350 mg, 75%).

[00222] Step C: Preparation of 1-[2-(3-aminopropyl}-5-(3-fluorophenyl}-2-phenyl-
[1,3.4]thiadiazol-3-yl]-2-methylpropan-1-one: HCI (1 mL, 4 M in dioxane) was added to
{3-[5-(3-fluorophenyl)-3-isobutyryl-2-phenyl-2,3-dihydro-[ 1,3,4]thiadiazol-2-y!]-propyl } -
carbamic acid tert-butyl ester (100 mg, 0.21 mmol) at ¢ °C. After stirring for 0.5 hours,

the reaction was concentrated to give the desired product as the dihydrochloride salt. MS
ESI (+) m/z 386 (M+1) detected; 'H NMR (400 MHz, CDCl;) 6 8.51 (s, 2 H), 7.55 (m,
2H), 7.4-7.2 (m, 6H), 7.15 (m, 1H), 3.43 (m, 2H), 3.06 (m, 2H), 2.4 (m, 1H), 2.1 (m, 1H),
1.8 (br, 1H), 1.2 (d, 3H,J =7 Hz), 1.1 (d, 3H, J = 7 Hz).

Example 6
NH,

dimethylamide
(00223] This compound was synthesized in a manner similar to that described in

Example S, substituting dimethylcarbamyl chloride for isobutyryl chloride. MS ESI (+)
m/z 387 (M+1) detected; 'H NMR (di-TFA salt, 400 MHz, CDCl3) § 7.7 (s, 3 H), 7.5-7.2
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Moottt n g cnsms s e

CH( CH2CH3) (CH2CH2CH3) ), 2-nmet hyl -2-pentyl (-C(CH3) 2CH2CH2CH3), 3- net hyl - 2-
pentyl (-CH(CH3) CH(CH3) CH2CH3), 4-nethyl -2-pentyl (-CH(CH3) CH2CH(CH3)2), 3-
met hyl - 3-pentyl (-C(CH3) (CH2CH3) 2), 2-nethyl-3-pentyl (-CH CH2CH3) CH( CH3) 2),
2, 3- dinmethyl-2-butyl (-C(CH3)2CH(CH3)2), 3, 3-dinethyl-2-butyl

(- CH( CH3) C( @iB)ads/0dis2shept yl , and 1-octyl. (0099) The termiaklysenss as used
herein refers to a linear or branched saturated dival ent hydrocarbon radical

O oo | SR TR st S SR G R b s B A g (e
| i ke, optiongh) y.sgmbski.tuted independently with one or nore substituents

described herein. (001001 The term "al ken¥l " refers to a |linear or
br anched- chai n monoval ent hydr ocar boExeawi&4dl having two to 10 carbon atons

and at |east one double bond, and NH, .
1

PhJ_g

4
Ox NN :

F

¢
S

1.3.4]thiadiazol-3-vI11-

pyridin-2-yl-methanone
[00224] To a solution of  {3-[5-(3-fluorophenyl)-2-phenyi-2,3-dihydro-
[1,3,4]thiadiazol-2-yl]-propyl}-carbamic acid tert-butyl ester (300 mg, 0.72 mmol) in

DMF/THF (2 mL/2 mL) at room temperature were added picolinic acid (100 mg, 0.9
mmol), EDCI (170 mg, 0.87 mmol), HOBT monohydrate (130 mg, 0.87 mmol),
triethylamine (88 mg, 0.87 mmol) and DMAP (2 mg). After stirring for 1 hour, EtOAc
(20 mL) and saturated NaHCO; (10 mL) were added to the reaction solution. The phases
were separated and the aqueous layer was extracted with EtOAc (2 x 10 mL). The
combined organics were dried over Na;SOy, filtered and concentrated under reduced
pressure. The residue was purified by flash column chromatography (8:1 hexanes/EtOAc)
to provide the Boc-protected product (130 mg, 35%). 51 mg of the product was cooled to
0 °C, to which HC! (1 mL, 4 M in dioxane) was added. After stirring for 0.5 hours, the
reaction was_concentrated to give the desired product as the trihydrochloride salt. MS ESI
(+) m/z 421 (M+1) detected; '"H NMR (400 MHz, CDCl3) § 9.05 (s, 1 H), 8.6-8.2 (m, 5 H),
7.85 (s, 1 H), 7.7 (m, 2 H), 7.4-7.2 (m, 9 H), 7.1 (m, 1 H), 3.7 (m, 1 H), 3.2 (m, 1 H), 3.06
(m, 1 H), 2.5 (m, 1H), 2.1 (m, 2H).

Example 8
NH,
Ph s
’ / '
[, o N‘NN>—Q
F
7
~. N

WDE - 80248/0068 - 245568 v2



include, but is not limted to, ethenyl, propenyl, 1-but-3-enyl,

| - pent-3-enyl, 1-hex-5-enyl and the like, wherein the al kenyl radical nay be
optionally substituted i ndependently with one or nore substituents described
herein, and includes radicals having "cis" and "trans" orientations, or
alternatlvel " and "Z" orientations. The term "al des ally].

[ 001011 e "&gyﬁg“allyl refers to a radi cal having tﬁgﬂp%?%ﬂﬂgkgc—CHCHR
wherein R is alkyl, aIkenyI aIkynyI cycloalkyl het er ocycl oal kyl, aryl, or

het er oaryl , éﬁmsgbsé; &Eed ingeﬁgndently

"al kenyl ene" refers to a I|near or Jaemmdmd d| val ent' hydrogarbon radical of
two to twel ve carbons containi n% at Teast one doubl e bond, wherein the

al kenyl en®0238)i cal Theytribadigphleidrasali ofsthisseamnorad) was gupheicd tIF‘y‘i WA one or
more 20 ginilar to that deséribed in Example 7. MS ESI (+) m/z 421 (M+1) detected; '"H NMR

(400 MHz, CDCl3) 8 9.6 (s, 1 H), 8.81 (s, 2 H), 8.43 (s, 3 H), 7.81 (br, 1 H), 7.6 (m, 2 H),
7.4-7.3 (m, 5 H), 7.2 (m, 1 H), 7.15 (m, 1 H), 3.58 (m, | H), 3.2 (m, 1 H), 3.0 (m, 1 H), 2.4
(m, 1H), 2.15 (m, 2H).

Example 9

N‘N

Synthesis of 1-[5-(2.5 -diﬂuorop_envl)-z-( 3-methylaminopropyl)-2-phenyl-

[1.3.4]oxadiazol-3-yl]-2-methylpropan-1-one
[00226] To a solution of {3-[5-(2,5-diflucrophenyl)-3-isobutyryl-2-phenyl-2,3-
dihydro-[1,3,4]oxadiazol-2-yl]-propyl}-methylcarbamic acid tert-butyl ester (13 mg, 0.027
mmol) in DMF (0.5 mL) was added to NaH (14 mg, 0.58 mmol, 60% dispersion in

mineral oil) that was previously washed with hexanes. After stirring at room temperature
for 30 minutes, methyl iodide (23 mg, 0.16 mmol) was added. The reaction mixture was
stirred at room temperature for 30 minutes and then diluted with saturated NaHCO; (20
mL). The mixture was extracted with ethyl acetate (2 x 30 mL). The combined organics
were washed with brine (20 mL), dried over Na;SQ,, filtered and concentrated under
reduced pressure. The residue was purified by flash column chromatography (8% to 20%
ethyl acetate in hexanes) to provide the Boc-protected product (6.6 mg, 48%). To this
product in dichloromethane (1 mL) at 0 °C was added TFA (6 uL). After 30 minutes, more
TFA (100 uL) was added and the mixture was stirred for 1 hour. The reaction mixture was
concentrated under a stream of N, diluted with dichloromethane (20 mL) and washed
with 10% Na;CO; (20 mL). The mixture was extracted with dichloromethane (2 x 30 mL).
The combined organics were dried over Na;SO,, filtered and concentrated under ‘reduced
pressure. The residue was purified by flash column chromatography (6:2:92
MeOH/triethylamine/ethyl acetate) to provide the final product (3.8 mg, 72%) as a yellow
60
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RI DE- e63600068 - t65S61 d WO 2006/ 044825 PCT/ US20051037305 substituents
descri bed herein. Exanples include, but are not limted to, ethenylene (-
CH=CH ), propenylene (-CH=CHCH2-), and the like. 1001031 The term "al kynyl"
refers to a linear or branched nonoval ent hydrocarbon radical of two to

twel ve car bd¥0 a06#&82%ont ai ni ng at | east one triple bond. PEXASYOFEITISnc] ude,
but are not limted to, ethynyl, propynyl, butynyl, pentyn-2-yl and the I|ike,

wherein the fﬁhlkms!gsw}muoawm?da@aé&_nﬁlNMqubmmz;t@;tngW%@weﬁl,emy wi th
(001041 ynyl

one or nore substituents descri bed herein. The term "al Kynyl ene"
refers to a1in@arlHy7.86 encHed7.d6 ml| 21}, 3B7dmod Hp.olB (m,ad)c2b8 ¢h, ZMp 2154 t wel ve

ay oo opti dat 2<Bhier Tt 660FnoRh Rt v SRR B s . o rad e

' Example 10

\
N—
F
Ph °
4
OxN~N
PO

Svnthesis of 1-[5-(2,5-difluorophenyl)-2-(3-dimethvlaminopro

[1.3.4]oxadiazol-3-yl]-2-methylpropan-1-one
[00227] To a solution of 1-[2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-
[1,3,4]oxadiazol-3-yl]-2-methylpropan-1-one (9 mg, 0.023 mmol) in MeOH (0.5 mL) was

added paraforamldehyde (11 mg, 0.35 mmol). The reaction mixture was heated to 7¢ °C
and stirred for 2 hours. After cooling to room temperature, a solution of sodium
cyanoborohydride (0.070 mL, 0.070 mmol, M in THF) was added. The mixture stirred
for 20 minutes and then was diluted with half saturated NaCl (50 mL) and extracted with
ethyl acetate (3 x 25 mL). The combined organics were washed with saturated NaCl, dried
over NaySQ,, filtered and concentrated under reduced pressure. The residue was purified
by flash column chromatography (2:40:60 triethylamine/ethyl acetate/hexanes) to provide
the product (5.1 mg, 53%). MS ESI (+) m/z 416 (M+1) detected; 'H NMR (400 MHz,
CDCl3) 8 7.57 (m, 2H), 7.50 (m, 1H), 7.36 (m, 3H), 7.16 (m, 2H), 3.37 (m, 1H) 3.01 (m,
1H), 2.51 (m, 1H), 2.34 (m, 2H}, 2.20 (s, 6H), 1.66 (m., 2H), 1.20 (d, 3H, J= 6 Hz), 1.14
(d, 3H, J=7Hz).
Example 11

!

H
ﬁ F
Ph >_<\ >
' 4
~ OIN‘N

F

Synthesis of 1-[5-(2.5-difluorophenyl)-2-(3-isopropylaminopropyl)-2-phenyl-
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substituents described herein. Al kynylene radicals include, but are not
limted to: acetylene (-CC), propargyl (-CH C=C), and 4-pentynyl
(- CH2CHZCH2C=C-). (001051 The terms "cycl oal kyl," "carbocycle," and
"carbocyclyl" are used interchangeably herein and refer to saturated or
partial |y, . ted (i.e., having one or nore doub shdd pl e bonds
W thin t)&e&ggﬁgﬁgzg‘cl e) cyclic hydrocarbon radi cal hav?ﬁéﬁl@?@g/ﬁ%@ iree to
twel ve carbon atons. The term "cycloal kyl" i ncludes nonocyclic and
pol ycyclic (e.g., bicycl .4 1o%a Eyidk¢-MEAIORpAR- LONE St ruct ures, wherein the
pol yeycl i ruct gpes QRldoANaE 1Y[2l(8% 4.1, AR RIphBILI-Bhdny-
unsaturat[g%zalcl oal Ey? %Busffgg téi}o a[ (satur tr@ )gr %artigl_lpyaﬁ{])tsa?ur ted
cycl oal kyl,3gioxadiaeglcseyl¢-Rondthylpropaimirooe (4 mag,y0.05r mrhel) en eeetyhitrile (6.5 Exanpl es
of cycloal kyl grqups incl @e are not, limted to cycl.oprapyl ,
Cycl obut g1 riBpEAATe (80 Bl ol Mrial) i FiscssfiyhofirRe Bty o i
fgr g]OCyC|0[€t§452]§Hﬁ?oli WPted Ztii}d o0t QOB t&nfbratdfer #H0QY aimAe! MYl Qodiftmd] . [5. 5],
, or ,
triacetoxyborohydride (10 mg, 0.045 mmol) was added. The mixture stirred at room

loxadigZol-3 v

temperature for 5 hours. The reaction mixture was diluted with 10% Na;CO; (30 mL) and
extracted with ethyl acetate (3 x 30 mL). The combined organics were washed with brine
(45 mL), dried over Na;SOy, filtered and concentrated under reduced pressure. The residue
was purified by flash column chromatography (40% to 100% ethyl acetate in hexanes with
2% triethylamine) to provide the final product (3.3 mg, 25%). MS ESI (+) m/z 430 (M+1)
detected; 'H NMR (400 MHz, CDCl) & 7.56 (m, 2H), 7.50 (m, 1H), 7.36 (m, 3H), 7.15
(m, 2H), 3.36 (m, 1H), 3.01 (m, 1H), 2.78 (m, 1H), 2.67 (m, 2H), 2.53 (m, 1H), 1.66 (m,
2H), 1.20 (d, 3H, /=7 Hz), 1.14 (d, 3H, J= 6 Hz), 1.04 (d, 6H, J = 6 Hz).

Example 12
OH

1.3.4}oxadiazol-3-

1]-2-methylpropan-]-one

[00229] Step A: Preparation of 4-hydroxy-]-phenylbutan-1-one: To a solution of
dihydrofuran-2-one (5.71 g, 66 mmol) in diethyl ether (70 mL) at -78 °C was slowly added
phenyl lithium (24 mL, 40 mmol, 1.67 M solution in cyclohexane/diethy] ether). After

stirring at -78 °C for 2 hours, the reaction mixture was quenched by the addition of 10%
NH4Cl (35 mL). The mixture was warmed to room temperature and the layers separated.
The aqueous layer was extracted with diethyl ether (2 x 40 mL). The combined organics
were washed with water (2 x 40 mL), dried over Na,SQy, filtered and concentrated under
reduced pressure. The residue was purified by flash column chromatography (2:3

I

hexanes/ethyl acetate) to provide the product (6.4 g, 97%) as pale yellow oil.

[00230] Step B: Preparation of 4-(tert-butyldimethylsilanyloxy)-1-phenylbutan-1-

one: To a solution of 4-hydroxy-1-phenyl-butan-1-one (3.29 g, 20 mmol) in DMF (20 mL)
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system or as bridged systens such as bicycl o[ 2. 2. 1] hept ane,

bi cycl of 2. 2.

optionally substituted i ndependently at one or nore substitutable positions
nore substituents described herein. Such cycloal kyl groups may

wi th one or
be opti onal
i ndependent |

2] octane, and bicyclo[3.2.2]nonane. The cycl oal kyl nmay be

WYOXYOHRUt ed with, for exanple, one or nore K§GHR5/037305
y selected fromC, -C6 al kyl, C-C6 al koxy, hal ogen, hydroxy,

cyano, nNitrOyag é’dﬂeﬂ'%rt%ﬁ@%@rd)dlm%la“ﬁﬁé (am gmao fhin{dD akeb raldkadland. ngs, 60

C2- Coal kenyl ,

C2- Coal kynyl, Cl1-C6 hal oal kyl, Cl-C6 hal oal koxy

am no( Cl- Cﬁ)ramnw Aﬂ%ﬁ{ﬂl@_at@y@ tRpperAturrofoc] 4 @9)1@ qbﬁreagﬁgn nmct(n@ was diluted

| - G6) al kyl a%m%.%hgr %ﬁérf{cﬁy@L%EW&%%%d TRE IVEHEY (DEY6 193! ke 2 oqflﬁ) z;[fa a

saturated |inear
t wel ve car baminat(bdfemLfite epmbiatd bgambs woae dokd bhe Na@wb@ﬂteaﬂ cand;cpnsemnamdac ed
with a hetero%ton1selected

nonova ent droca bon r

er reduced prc:ssuref l’l'lgl) emdue wagrpurlﬁeda {'}y ﬂas 1Imr}n tcﬁromatography (6%

ethyl acetate in hexanes) to provide the product (5 g, 90%) as a colorless oil.

[00231]) Step C: Preparation of  2.5-difluorobenzoic  acid  [4-(tert-
butyldimethylsilanyloxy)-1-phenylbutylidene]-hydrazide: To a solution of 4-(tert-
butyldimethylsilanyloxy)-1-phenylbutan-1-one (420 mg, 1.5 mmol) in EtOH (4 mL) was
added 2,5-difluorobenzoic acid hydrazide (260 mg, 1.5 mmol) and acetic acid (0.07 mL,

1.2 mmol). After stirring the reaction mixture at 90 °C for 5 hours, more acetic acid (0.1
mL) was added. The mixture was stirred at 90 °C for 40 hours and then concentrated under
reduced pressure. The mixture of starting material and product was carried forward
without further purification.

[00232] Step D: Preparation of 1-[5-(2,5-difluorophenyl)-2-(3-hydroxypropyl)-2-

phenyl-[1,3.4Joxadiazol-3-yl]-2-methylpropan-1-one: To a solution of crude 2,5-

difluorobenzoic acid [4-(tert-butyl-dimethylsilanyloxy)-1-phenylbutylidene]-hydrazide
from the previous step (200 mg) in dichloroethane (1 mL) was added isobutyric anhydride
(73 mg, 0.46 mmol). After heating at 110 °C for 8 hours, the mixture was concentrated
under reduced pressure. The residue was chromatographed (7% ethyl acetate in hexanes)
to provide the silane-protected product (44 mg). To a solution of this product (28 mg,
0.056 mmol) in acetonitrile (1 mL) was added 48 % aq. HF (50 uL). After stirring at room
temperature for 30 minutes, the mixture was diluted with saturated NaHCO; (30 mL) and
extracted with ethyl acetate (3 x 20 mL). The combined organics were dried over Na;SOq,
filtered and concentrated under reduced pressure. The residue was purified by flash
column chromatography (30% ethyl acetate in hexanes) to provide the product (9 mg,
45%) as colorless film. MS ESI (+) m/z 389 (M+1) detected; '"H NMR (400 MHz, CDCl;)
8 7.57 (m, 2H), 7.51 (m, 1H), 7.39 (m, 3H), 7.16 (m, 2H), 3.72 (m, 2H), 3.37 (m, 1H),
3.06 (m, 1H), 2.62 (m, 1H), 1.77 (m, 1H), 1.67 (m, 1H), 1.21 (d, 3H, /=7 Hz), 1.15 (d,
3H, J=7 Hz). . .
[00233] The following ‘examples were prepared as previously described in
Examples 5 or 6 using the appropriate thiohydrazide, ketone and acid chloride or

carbamoy]l chloride.
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\ME - $024810068. 24556% v2 WO 2006/ 044825 PCT/ US2005/ 037305 radi cal
carbon radical or heteroatomradical (i.e., the heteroatom nay appear
m ddle or at the end of the radical). The heteroal kyl radical may be

may be a
in the

optionally substituted independently with one or nore substituents described

her ei n.
r 100107

used interchangeably herein and r fer t a saturated or partially
unsaturated (i.e., having one or bIe and/or triple bonds within the

carbocycl e) carbocyclic radical

%66«%{4@25" het er oal kyl " enconpasses al koxy anpcf)ggﬁbﬂﬁl-,j@@xy radi cal s.
e terns "heterocycl oal kyl ," "heterocycle" and "hetercyclyl" are

2 3 to 8 ring atons in which at |east one

t he

remaining ring atons being C, whefe one or nore ring atons nay be optlonally

substituted i ndependently with on

r adi cal

ring atomis a heteroatom sel ectiforom nitrogen, oxygen and sulfur,

may !

}-5-(3-flucrophenvi)-2-phenvl-[1,3.4]thiadiazol-3-vi}-

cyclopropylmethanone
[00234] MS APCI (+) m/z 384 (M+1) detected; 'H NMR (400 MHz, CDCl;) 8 8.40
(br, 2H), 7.52 (m, 2H), 7.44 (m, 1H), 7.35 (m, 4H), 7.22 (m, 1H), 7.13 (m, 1H), 3.32 (m,
1H), 3.04 (m, 1H), 2.98 (m, 1H), 2.74 (m, 1H), 2.42 (m, 1H), 2.09 (m, 1H), 1.79 (m, 2H),
1.20 (m, 1H), 0.85 (m, 2H).

Example 14
NH,

1,3.4]thiadiazol-3-vl

methoxyethanone
[00235] MS APCI (+) m/z 387 (M+1) detected; 'H NMR (400 MHz, CDCl;) § 8.37
(br, 2H), 7.52 (m, 2H), 7.34 (m, 5H), 7.23 (m, 1H), 7.15 (m, 1H), 4.66 (d, 1H, J= 16 Hz),
4.44 (d, 1H, J = 16 Hz), 3.56 (m, 1H), 3.37 (s, 3H), 3.15 (m, 1H), 3.07 (m, 1H), 2.44 (m,
1H), 2.13 (m, 1H), 1.92 (m, 1H).

Example 15
NH,
Ph S
0
T
v MeO '
‘e =
1-(2-(3-Aminopropyl)-5-(3-chlorophenyl)-2-phenyl-1,3.4-thiadiazol-3(2H)-y1)-2-
methoxvethanone
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be a carbon radical or heteroatomradical. The term "heterocycle" includes
het er ocycl oal koxy. "Heterocycl oal kyl" al so includes radicals where

het erocycl e radicals are fused with a carbocyclic, heterocyclic, aromatic or
het eroaromatic ring. Exanples of heterocycloal kyl rings include, but are not
limted to, WOPHH#3F nyl , tetrahydrofuranyl, di hydr opyrR{Ayys2005/037305

t et rahydrot hi enyl, tetrahydropyranyl, dihydropyranyl, tetrahydrothiopyranyl,
pi per i di no, joupggphol i nas ARCIOEMIABCIANA0s (hi+ox Eyhiterd) PaEAZ; M NMR (400

honopi perazi nyl, azetidinyl, oxetanyl, thietanyl, honopiperidinyl, oxepanyl,
Chi epanyl . MblaEBEIm I8, 38dba 5P S (5, {H) TA2HRH. ) 28 o sy 1L B= 8ol | nyl

I ndol i nyl, ¢ L, ranyl l,0xa A gk 13- fhir 0x 0l 7 Ryrage!l | nyl,

di t hi anyl | il ﬁ%é?‘gﬁyﬁﬁ@? ﬂ%r(%‘p§lﬁhﬁ%4%’ gﬁbﬁd&o@hﬁg’njfﬁ ,lgg’ll&:’iid@o Wil

pyy azol i di nylHA)EEZST (mylH), 837 dg28l)j 3l gth, 118; 387 dhi, ¢HY,L 8 (n,AH)eXahyh, )

3-azabicycl o[ 4.1 .0] heptanyl , azabicycl o[ 2. 2. 2] hexanyl, 3H i ndolyl
qui nol i zi nyl hﬁ(93l(f-“p }-dyl ureas. Spiro noieties are also included within the

Example 16
NH,

Ph— S>_< ?
/
OsN-N
; Cl

yl}evclopropylmethanone

[00237] MS APCI (+) m/z 400, 402 (M+1, Cl pattern) detected; 'H NMR (400
MHz, CDCl;) § 8.40 (br, 2H), 7.71 (s, 1H), 7.50 (m, 3H), 7.40 (d, 1H), 7.34 (m, 3H), 7.23
(m, 1H), 3.32 (m, 1H), 3.03 (m, 1H), 2.97 (m, 1H), 2.75 (m, 1H), 2.43 (m, 1H), 2.09 (m,
1H), 1.79 (m, 1H), 1.20 (m, 1H), 0.86 (m, 3H).
Example 17
NH,

Ph S>__.< ?
4
OiN‘N

Cl

1)-5-(3-chlorophenyl)-2-phenyi-1,3.4-thiadiazol-3(2H
methylpropan-1-one

[00238] MS APCI (+) m/z 402, 404 (M+], Cl pattern) detected; 'H NMR (400

MHz, CDCl;) & 8.49 (br, 2H), 7.67 (s, 1H), 7.51 (m, 3H), 7.41 (d, 1H, /= 8 Hz), 7.33 (m,

3H), 7.23 (m, 1H), 3.44 (m, 2H), 3.07 (m, 2H), 2.43 (m, 1H), 2.12 (m, 1H), 1.83 (m, 1H),

1.20(d, 3H, /=6 Hz), 1.12 (d, 3H, /=7 Hz).

' Example‘18
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scope of this definition. The heterocycle may be C-attached or N attached
where such is possible. For instance, a group derived frompyrrole nmay be
pyrrol -1-yl (N-attached) or pyrrol-3-yl (Cattached). Further, a group
derived fromim dazole nay be imdazol-I1-yl (Nattached) or imdazol-3-yl

(G attached). An exanple of a heterocyclic group wherein 2 ring carbon atons
are subst"f‘?%ﬂ“&@%’th oxo (=0 noieties is 1,1-di oxo-tﬁf:&g%rﬁ?ﬂ@fﬁ?ﬁll. The
het er ocycl e groups herein are unsubstituted or substituted in one or nore
substitutable positions with vaMous groups. [001081 By way of exanple and
not limtation, carbon bonded heterocycles are bonded at position 2, 3, 14,
5 of 6 of a pyridine, position 3,/ 4, 5, or 6 of a pyridazinef position 2,
4, 5, or 6 of a pyrimdine, posiki X, 37—, or 6 of a pyrazine, position 2,
3, 4, or 5 of a furan, tetrahy s ‘r,ofuran, t hi ophene, pyrrole or
tetrahydropyrrol e, position 2, N t

oI

1)-5-(3-fluorophenyl}-2-phenyl-[ 1.3.4]thiadiazol-3-y]

methanone
[00239]) MS APCI (+) m/z 429 (M+1) detected; '"H NMR (400 MHz, CDCl;) & 8.43
(br, 2H), 7.56 (d, 2H), 7.34 (m, 5H), 7.24 (m, 1H), 7.11 (m, 1H), 3.71 (m, 4H), 3.56 (m,
4H), 3.30 (m, 1H}), 3.03 (m, 1H), 2.95 (m, 1H), 2.41 (m, 1H), 2.08 (m, 1H), 1.89 (m, 1H).
Example 19
NH,

P S)_Q
OT N -
Synthesis of 1-(2-(3-aminopropyl)-5-(3-fluorophenyl)-2-phenyl-1_3.4-thiadiazol-3(2H)-
yDethanone
[00240] MS ESI (+) m/z 358 (M+1) detected; '"H NMR (400 MHz, CDCL;) & 7.48
(s, 1H), 7.45 (s, 1H), 7.42 (d, IH, J=9 Hz), 7.36 (m, 4H), 7.28 (d, 1H), 7.14 (m, 1H), 3.20
(m, [H), 2.87 (m, 1H), 2.53 (m, 1H), 2.44 (s, 3H), 2.39 (m, 1H), 1.94 (m, 1H), 1.56 (m,

1H).

Example 20
NH,

Ph S
O N‘N)_Q
E F
«  (2-(3-Aminopropyl)-5-(3-fluorophenyl)-2-phenyl- 1,34-thiadiazol-3(2H)-
“ Py

v)(cyclobutyl)methanone
[00241] MS ESI (+) m/z 398 (M+1) detected; '"H NMR (400 MHz, CDCl) § 7.46
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\\'D E . 90211/0066. 145561, 1 WO 2006/ 044825 PCT/ US2005/ 037305 4, or 5 of an

oxazol e, imdazole or thiazole, position 3, 4, or 5 of an isoxazol e,

pyrazole, or isothiazole, position 2 or 3 of an aziridine, position 2, 3, or

4 of an azetidine, position 2, 3, 4, 5 6, 7, or 8 of a quinoline or

position 1, WO 2086/068256 7 or 8 of an isoquinol i ne. Furtﬁgpﬂs%&ﬁﬁﬁ¥§s of

car bon bonded heterocycles i nclude 2-pyridyl, 3-pyridyl, 4-pyridyl,

g pyr i gyl (la mry ﬂlez)Swly(d UHZV myIL, Hz‘}dmﬂ’ (rﬁl,aﬁi)nyfw (rﬁdmﬂr Wdaz(mnyH), 3. SJ 5
pyri a2|ny i ny [ Y, i ny

2- pyrazinyl, "B b@f%/\%g HSH er%'zﬁ;?r(E‘zlm 88 (m, pl)ﬂ)agpﬁgm Wil’tz%a(fblws zrbzm(

4-t hi azol yl i h Q y of exanple and not limtation,

ni t rogen bonggglﬁégérgigcxgémgggﬂ %ﬁé?ﬁéﬂgt position | of an aziridine,

azetidine, pyrrole, pyryolidine, 2-pyExshpkd@l 3- pyrroline, i,ndazole,

i m dazol idine, 2-imdazoline, 3-iniﬂﬁ§oline, pyrazol e, pyrazoline, 2-

ethylbutan-1-one

[00242] MS ESI (+) m/z 414 (M+1) detected; 'H NMR (400 MHz, CDCl3) § 7.50
(d, 2H, J = 8 Hz), 7.40 (m, 3H), 7.33 (m, 2H), 7.25 (m, 1H), 7.14 (m, 1H), 3.26 (m, 2H),
2.98 (m, 2H), 2.58 (br, 2H), 2.42 (m, 1H), 1.96 (m, 1H), 1.71 (m, 1H), 1.63 (m, 1H), 1.51
(m, 3H), 0.95 (t, 3H, /=7 Hz), 0.83 (t, 3H, /=7 Hz).
Example 22
NH,

Ph S
o) N~;(>_Q

J :
1)-5-(3-fluorophenyl)-2-phenyl-1,3.4-thiadiazol-3(2H

one
{00243] MS ESI (+) m/z 372 (M+1) detected; 'H NMR (400 MHz, CDCl;) & 7.44
(m, 2H), 7.37 (m, SH), 7.27 (m, 1H), 7.14 (m, 1H), 3.21 (m, 1H), 2.84 (m, 4H), 2.58 (br,
2H), 2.39 (m, 1H), 1.92 (m, 1H), 1.55 (m, 1H), 1.15 (t, 3H, /= 7 Hz).
Example 23

1-(2-(3-Aminopro
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pyrazoline, 3-pyrazoline, piperidine, piperazine, indole, indoline,
| Hindazol e, position 2 of a isoindole, or isoindoline, position 4 of a

nor phol i ne, and position 9 of a carbazole, or (i-carboline. Still nore

typically, nitrogen bonded heterocycles include 1-aziridyl, |- azetedyl,

1 pyrrol zolyl, 1-pyrazolyl, and 1-piperidin 001101 The term
“aryl” é¥%?@'96wgannnovalent aromati c carbocyclic rad¥gg#£ﬂ§@?ﬁ a single
ring (e.g., phenyl), multiple rings (e.g., biphenyl), or nultlple condensed
rings in mhlch at |l east one is HMHpmatic, (e.g., 1,2,3,4-tetrahydronaphthyl,
naphthyl, etc.), which is optioRally substituted independently with one or
nor e substituents descri bed herein. [00111] The term "heteroaryl" refers to
a nonoval ent aromatic radical of $5-, 7-menbered rings and includes
fused ring systens (at | east onePbf m@%cé::% aromatic) of 5- 10 atons

contai ning one or nore heteroat NN ect from nitrogen, oxygen, and

sul fur. Exanples of heteroaryl groups are gyridinyl, imdazolyl,
i m dazopyridinyl, pyrimdinyl,

-ylYbutan-1-one

1-(2-(3-Aminopropyl)-5-(3-fluorophenyl)-2-phenyl-1.3.4-thiadiazol-3(2H
[00244] MS ESI (+) m/z 386 (M+1) detected; 'H NMR (400 MHz, CDCl) & 7.45
(m, 3H), 7.38 (m, 2H), 7.33 (d, 2H), 7.27 (m, 1H), 7.13 {m, 1H), 3.21 (m, 1H), 2.86 (br,
2H), 2.77 (m, 4H), 2.39 (m, 1H), 1.94 (m, 1H), 1.68 (m, 1H), 1.55 (m, 2H), 0.97 (t, 3H, J
=7 Hz).

Example 24
NH,

1-(2-(3-Aminopropyl)-5-(3-fluorophenvyl)-2-phenvyl-1.3.4-thiadiazol-3(2H)-y1}-2-

methylbutan-1-one
[00245] MS ESI (+) m/z 400 (M+1) detected; '"H NMR (400 MHz, CDCly) & 7.44
(m, 3H), 7.34 (m, 4H), 7.26 (m, 1H), 7.14 (m, 1H), 3.36 (m, 1H), 3.23 (m, 1H), 2.86 (br,
2H), 2.39 (m, 3H), 1.93 (m, 1H), 1.75 (m, 1H), 1.54 (m, 1H), 1.43 (m, 1H), 1.17 (dd, 3H, J
=6.9 Hz, 12.3 Hz), 0.90 (dt, 3H, /= 7.4 Hz, 37.6 Hz).

Example 25
NH,

Ox, NN
J F

L]
1-(2-(3-Aminopropyl)-5-(3-fluorophenyl)-2-phenyl-1.3 4-thiadiazol-3( 2f{)-yl)-3-
methylbutan-1-one
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pyrazolyl, triazolyl, pyrazinyl, tetrazolyl, furyl, thienyl, isoxazolyl,

t hi azolyl, oxazolyl, isothiazolyl, pyrrolyl, quinolinyl, isoquinolinyl,

i ndol yl, benzi mi dazol yl, benzofuranyl, cinnolinyl, indazolyl, indolizinyl,
pht hal azi nyl , pyridazinyl, triazinyl, isoindolyl, pteridinyl, purinyl,
oxadi azol yl WORWAPHI8A  t hi adi azol yl, thiadiazolyl, furaP&iIs2005/037305

benzof urazanyl, benzot hi ophenyl, benzothi azolyl, benzoxazol yl, quinazolinyl,
qui noxal i nylpong@pht Ny MglEsy (+) #2dob gMQ!P)’BéthtM“H NIR! @O0, | (B3CIRY § 755 O
included within "the scope of this definition. Heteroar rougs are

| g
optional |y JobgHdtT13%Mn,i Fbepeddun2ily 7.26 (h 1bhe’ bt (Innlrl'é),gt?réébr,@ b3} @ascri bed

herein. 100 1 t " ggh", I e I ng, rom n i ne,
and i odi ne. HJ@O%&@T’ ?Iﬁg]zt e?d%g" g?yf éﬁ%ﬁ’ﬁgﬁiéh%kgﬁc{daﬁﬁy{ n’glpﬂé’tf/ﬁ' I({g)glzg“é;’f i ned
above) subst(id, uHg Q.1 MWini, NHY,ES 50¢m, ITBY).£1 .56 (i, 10D)] &Y/ (nf,8H)0 as defi ned above).
Exanpl es include, but are not 23 Example 26

NH,

(2-(3-Aminopropyl)-5-(3-fluoropheny)-2-phenyl- 1.3 4-thiadiazol-3(2H)-

yl)(cyclopentyl)methanone
[00247] MS ESI (+) m/z 412 (M+1) detected; 'H NMR (400 MHz, CDCl;) 3 7.45
(m, 2H), 7.38 (m, 3H), 7.32 (m, 2H), 7.26 (m, 1H), 7.13 (m, 1H), 3.61 (m, 1H), 3.22 (m,
1H), 2.85 (m, 2H), 2.40 (m, 3H), 1.95 (m, 3H), 1.82 (m, 1H), 1.63 (m, 6H).
Example 27
NH;

henyl-1,3,4-thiadiazol-3(2H)-

yhethanone
[00248] MS ESI (+) m/z 376 (M+1) detected, 'H NMR (400 MHz, CDCl53) 3 7.59

(m, 1H), 7.40 (m, 4H), 7.30 (m, 1H), 7.13 (m, 2H), 3.20 (m, 1H), 2.89 (m, 2H), 2.46 (s,
3H), 2.38 (m, 1H), 1.99 (m, 1H), 1.57 (m, 1H).
Example 28

NH,
, F,
N Ph S/ “
(s} N‘N
PO
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\\ 1De. 8024BN068. 24556 4 WD 20061044825 PCT/ US2005/037305 limted to,

aryl -Cl_3-al kyl s such as benzyl, phenylethyl, and the |ike. The aryl al kyl,
may be optionally substituted i ndependently with one or nore substituents
descri bed herein. [00114] The term "heteroaryl al kyl" nmeans an al kyl noiety
(as defined above% substituted with a heteroaryl noi et¥U%al so as defined
above). BAHIEY*ncl ude, but are not limited to, PO 2 MY ed
heteroaryl -Ci . 3-al kyl s such as oxazol yI met hyI pyr| dyI et hyI and the like.
The het er oal-{2-G-Kplinope 3 didlng ) ' ith one or

nore substituents descrl bed here| él! ;| 0011?] The ter m" het erocycl yl al kyl "
nmeans an al kyl noiety (as defin stituted with a heterocyclyl
noi ety (ajpggagjefi n%sm\ée))m/ EroarrMﬂ§ defactedidel NMR (£00eMPR! CDICIfYistBSls t 0, 5- or
6- menbered heterocycl | s such as tetrahilldro&/ranyl met hyl .
, (m, 1H), 7.42 (m H), 7.34 (m, ZI-K 7.26 (m, 1H), 7,10 (m, 2 (m, IH), 3.20 (m
2H), 2.88 (m, 1H), 2.34 (m, 1H), 1.97 (m, 1H), 1.55 (m, 1H), 1.18 (d, 3H, /=8 Hz), 1.16

(d, 3H, J = 8 Hz).

Example 29

methoxyethanone

[00250] MS ESI (+) m/z 406 (M+1) detected; '"H NMR (400 MHz, CDCl3) § 7.53
(m, 1H), 7.45 (m, 2H), 7.35 (m, 2H), 7.28 (m, 1H), 7.12 (m, 2H), 4.55 (d, 1H, J =16 Hz),
4.48 (d, 1H, J =16 Hz), 3.46 (s, 3H), 3.28 (m, 1H), 2.8% (m, 2H), 2.40 (m, 1H), 1.96 (m,
1H), 1.58 (m, 1H).
Example 30
NH,

AN~ ]
2-(3-Aminopropyl)-5-(2.5-difluorophenyl)-N.N-dimethyl-2-phenyl-1.3.4-thiadiazole-
3(2H)-carboxamide
[00251] MS ESI (+) m/z 405 (M+1) detected; '"H NMR (400 MHz, CDCl;) § 7.51
(m, 2H), 7.45 (m, 1H), 7.34 (m, 2H), 7.26 (m, 1H), 7.07 (m, 2H), 3.12 (m, 1H), 3.01 (s,

6H), 2.85 (m, 1H), 2.36 (m, 1H), 1.95 (m, 1H), 1.65 (m, 1H), 1‘.26 (m, 1H).

4

*

Example 31
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The heterocyclyl al kyl may be optionally substituted i ndependently with one or
nore substituents described herein. [00116] The term "cycl oal kyl al kyl " neans
an al kyl noiety (as defined above) substituted with a cycloalkyl noi ety
(al so defined above). Exanples include 5- or 6- nenber
cycl oal kyl - @0 28064825 s such as cycl opropyl net hyl . The cf%W@QPW§‘%TmyI may be
optionally substituted i ndependently with one or nore substituents descri bed
herein. [00117] The term "am no aci d" inchwmdes residues of natural am no
acids (e.g., Ala, Arg, Asn, Asp, gys GQu, dn, dy, H's, Hyl, Hyp, Ile,
Len, Lys, Met, Phe, Pro, Ser, Thr, Trp, yrFand Val) in D or L form as well
as unnatural am no acids (such as, | Nm.ted to, phosphoserine,
phosphot hr eoni ne, phosphotyrosine . ne, hydroxylysine,
denosi ne, isodenosine, gamma- carboxy %TfN}r.tq 4l ppuric acid,
in
b

oct ahydr oi ndol e- 2- car boxyl i ¢ aci d,
1, 2, 3, 4-tetrahydroi soqui nol i ne- 3- car ylic

1-(2-(3-aminopropyl})-5-(2.5-difluorophenyl)-2-(3-fluorophenyl}-1.3.4-thiadiazol-3(ZH)-
yDethanone
[00252] MS ESI (+) m/z 394 (M+1) detected; 'H NMR (400 MHz, CDCly) § 7.57
(m, 1H), 7.32 (m, 1H), 7.23 (d, 1H, J = 8 Hz), 7.11 (m, 3H), 6.97 (m, 1H), 3.31 (m, 2H)
3.19 (m, 1H), 2.89 (m, 2H), 2.43 (s, 3H), 2.31 (m, 1H}), 1.95 (m, 1H), 1.58 (m, 1H).
Example 32

1-(2-(3-aminopropyl)-5-(2.5-difluorophenyl)-2-(3-fluorophenyl)-1.3,4-thiadiazol-3(2H)-

yl)-2-methylpropan-1-one
[00253] MS ESI (+) m/z 422 (M+1) detected; 'H NMR (400 MHz, CDCl;) § 7.55 ‘
(m, 1H), 7.32 (m, 1H), 7.23 (d, 1H, J = 8 Hz), 7.11 (m, 3H), 6.96 (m, 1H), 3.48 (m, 1H),
3.18 (m, 1H), 2.92 (m, 1H), 2.88 (m, 1H), 2.45 (br, 2H), 2.31 (m, 1H), 1.93 (m, 1H), 1.52
(m, 1H), 1.20 (d, 3H, /=7 Hz), 1.18 (d, 3H, /=7 Hz).

Example 33
NH,

Ph S/

OsN~N
PO

1-(2-(4-aminobutan-2-y1)-5-(3-fluorophenyl)-2-phenyl-1,3.4-thiadiazol-3(2H)-y1)-2-
“ methylpropan-1-one (diastereomer pair A)
(00254) Step A: Preparation of tert-butyl 3-methyl-4-0x0-4-phenylbutylcarbamate:

To a solution of 3-methyl-2-pyrrolidinone (5.0 g, 50.4 mmol) in énhydrous THF (100 mL)
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acid, penicillamne, omthine, 3-nethyl histidine, norvaline, beta-alanine,
gamma- am nobutyric acid, cirtulline, honocysteine, honoserine,

nmet hyl - al ani ne, para- benzoyl phenyl al ani ne,

phenyl gl yci ne, propar gyl gl yci ne, sar cosi ne, nethi oni ne sul fone and
tert-butx%glycine . An amino acid can be linked to the remai nder of a
conpound 6F 29%EHEN a 1-1V through the carboxy terni nuFCTHYRRIGBHE t er ni nus,
or through any other convenient point of attachment, such as, for exanple,
t hrough td1€780 fvay aduled aytsitydlithimum (201 B sopaioh) 2.2 ml., 83w it miktuec wad no aci d

is linked to the remainder of a,conpound.aof Forpula -]V 0 t he carbo
!term! nus.Stified forgi0 pip hemapaed Witha § 'lf'J’Blﬁ’g%ﬁB'la@}H CZ}I'?{JﬁCM?% ; Orhﬂ‘bups of Y
the compoyp@fo@f THFQSOWIZS Afdr\S AR¥s Be—RPEC gmehyVn aiddsibAdapanentd m

substituted by one or nore substituents. Exanples of substituents suitable
for pur poobsionf6Xhind., bH0armpldavas addedoda canpla. Zfter a further 3 hours at 78 °C )

the mixture was treated with 2 N HCI (100 mL), warmed to room temperature and
extracted with ethyl acetate (3 x 100 mL). The combined organic phases were washed
with brine (100 mL), dried over Na;SO4 and concentrated under reduced pressure. The
residue was chromatographed (9:1 to 4:1 hexanes/ethyl acetate) to provide the product (2.6
g, 18%) as a yellow oil.

[00255] Step B: Preparation of tert-butyl 3-(5-(3-fluorophenyl)-2-phenyl-2.3-
dihydro-1,3,4-thiadiazol-2-yl)butylcarbamate: To a solution of 3-

fluorobenzothiohydrazide (300 mg, 1.76 mmol) in ethanol/DCM (6 mL/2 mL) was added
tert-butyl 3-methyl-4-oxo0-4-phenylbutylcarbamate (538 mg, 1.94 mmol). After stirring at
room temperature for 16 hours, acetic acid (3 drops) was added and the mixture stirred for
another 48 hours. The reaction mixture was then concentrated under reduced pressure and
chromatographed (9:1 hexanes/ethyl acetate) to provide the product (366 mg, 48%) as a
mixture of diastereomers as a yellow foam.

[00256] Step C: Preparation of _tert-butyl 3-(5-(3-fluorophenyl)-3-isobutyryl-2-
phenyl-2,3-dihydro-1.3.4-thiadiazol-2-yl)butylcarbamate: To a solution of tert-butyl 3-(5-
(3-fluorophenyl)-2-phenyl-2,3-dihydro-1,3,4-thiadiazol-2-yl)butylcarbamate (50 mg, 116
mmol) in anhydrous DCM (5 mL) was added isobutyryl chloride (16 pL, 151 mmol)

followed by triethylamine (21 pL, 151 mmol). After stirring at room temperature for 16
hours the mixture was partitioned between sat, NaHCO; (20 mL) and DCM (20 mL). The
aqueous layer was extracted with DCM (10 mL) and the combined organic phases were
washed with brine (20 mL), dried over Na,;SO4 and concentrated under reduced pressure.
The residue was chromatographed (19:1, hexanes/ethyl acetate) to afford two
diastereomeric pairs, diastereomer pair A (more polar, 13.1 mg) and diastereomer pair B
(less polar, 11 mg).

[00257] Step D: Preparation of 1-(2-(4-aminobutan-2-yl}-5~(3-fluorophenyl)-2-

phenyl-1,3.4-thiadiazol-3(2H)-vl)-2-methylpropan-1-one (diastereomer pair A): To a

“ solution of diastereomer pair A from the pfeviou&step (13.1 mg, 0.026 mmol) in DCM (2
mL) was added TFA (0.5 mL). After stirring at room temperature for 2 hours the mixture

was concentrated under reduced pressure and partitioned between saturated NaHCO; (20
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\V DE. 9GZ4SN'O. 24%$S6 9 , WD 2006/ 044825 PCTI 0S20051037305 are not linmited
to, oxo, hal ogen, cyano, nitro, trifluoronethyl, fl uoronethoxy,

di fl uor onet hoxy, trifluoromethoxy, azido, -NR'SO2R, -S02NR R', -C(=0)R,
-C(=0)OR , - 2 -NR"C( =OOR, -NR'C(=OR, -C(=ONRR', -NRR', -NR

" (=0 N R' WO ZW 14831 kyl , al kenyl, alkynyl, heteroal kyl PCEYSI08H9INS,
heterocycloalkyl aryl, heteroaryl, arylalkyl het eroaryl al kyl , and

het er ocycl ylrﬁLj(a/dd, etN\gﬂGabetatB' (20 ML)armthe Rqueoak @ayieﬂdes)eﬂdﬁtttdl with thladckmle, (18l kenyl ,
al kynyl , heteroal kyl, turated or partially u;isat g\t ed coycl oal k%ir
saturated ormbared e 9/0 B greapis phasas evere yRash tpe, (107 gl )ndeigdh pygry| |

[001191 It i1ga,66, HiR &H%Erﬁieg%dm@&ucw e&%}@@?&la\éﬁ%@mxm Al dRi&edRGi cal s

are used in succession to define a su stltue t attached to a structure, the
first named maadi¢mlg, $6%) assamsledestled cilo be termi nal and the,l ast nanmed radical

's consi deradof Q3 be aQAERPEA) L, YD (M+1) detected; 'H NMR (400 MHz, CDCLy) 6 7.72
(m, 2H), 7.48 (m, 2H), 7.41 (m, 1H), 7.34 (m, 2H), 7.25 (m, [H), 7.16 (m, 1H), 3.76 (m,
1H), 3.34 (m, 1H), 2.91 (br, 1H), 2.30 (br, 1H), 1.68 (m, 1H), 1.37 (m, 1H), 1.13 (m, 6H),
0.98 (m, 3H), 0.88 (m, 1H).

Example 34
NH,

methylpropan-1-one (diastereomer pair B)

[00259] Prepared as described in Example 33 using the less polar diastereomer pair
B. MS ESI (+) m/z 400 (M+1) detected; '"H NMR (400 MHz, CDCl;) & 7.71 (m, 2H), 7.48
(m, 2H), 7.41 (m, 1H), 7.34 (m, 2H), 7.26 (m, 1H), 7.16 (m, 1H), 3.85 (m, 1H), 3.34 (m,
1H, J= 6 Hz), 2.93 (br, 1H), 2.85 (br, 1H), 2.52 (br, 1H), 1.66 (m, 1H), 1.26 (m, 1H), 1.12
(dd, 6H, J= 6.8 Hz, 14 Hz), 0.96 (d, 3H, J= 7 Hz), 0.84 (m, 1H).

[00260] The following examples were prepared as previously described in Example
7 using the appropriate thiohydrazide, ketone and carboxylic acid.

Example 35

methoxy-~2-phenylethanone (diastereomer A)

[00261} Coupling with (R)-2-methoxy-2-phenylacetic acid provided diastereomeric
73
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structure in question. Thus, for exanple, an arylalkyl radical is attached to
the structure in question by the al kyl group. 1001201 The conpounds of this
i nvention may possess one or nore asymmetric centers; such conpounds can

t herefore be produced as individual (R - or (S)-stereoi Somers or as

m xtures thereof. Unless indicated otherw se, the description or namng of a
partlculanggﬁ%ﬁﬁﬁﬁ In the specification and clains |§CTﬁ?@W5@ﬁ”? I ncl ude
bot h i ndividual enantionmers, diastereoners m xtures, racem c or otherw se,

t her eof . phadvotsdhatgivere isdiated u'sing/@ihim @el cirewatogephid & zhb*anssjcihyli agtata)s,

i ncl udi ng.di ast er eoner.i m xtur i 0 and nanti oners
of the cg%oﬁ’ﬁ’ﬁes P81 F‘é)'asf%fff%{ger a??f P"F%ﬁ’fﬂ 1%31%%%&%%? nﬁ% erqgns[ub eﬁ%g" rgf ers to
two ster Qﬂtcﬁ@éﬁib&y@fgr@p&@lﬁbﬁllﬁd inBkatiple Jrte afford tiegroducpasthieldHaIrsalr | mages
of one another. The term "di aster eoner’ refers to a air of ogtlcal i somer s

whi ch ar MA&SI ﬁT)r’ﬂ/é'r46I4 %é%d‘i#c‘% HaNMBh(éPQ Miila GRE #$ (prasy 8H)
7.0 (m, 14H), 5.60 (s, 1H), 3.8-3.1 (m, 6H), 2.6-1.9 (m, 3H).

Example 36
NH,
Ph S
@) N‘N@
F
™o

methoxy-2-phenylethanone (diastereomer B)

[00262] Prepared as described in Example 35 using the less polar diastereomer
(Boc-protected diasterecomer B). MS ESI (+) m/z 464 (M+1) detected; 'H NMR (400
MHz, CDCl3) & 8.30 (br s, 3H), 7.6-7.1 (m, 14H), 5.54 (s, 1H), 3.4-2.3 (m, 8H), 1.7 (m,
1H).
Example 37
NH,

methoxvpropan-1-one

[00263] Obtained as a mixture of diastereomers. MS ESI (+) m/z 402 (M+1)

detected; 'H NMR (400 MHz, CDCl;) & 8.47 (br, 4H), 7.50 (m, 4H), 7.35 (m, 10H), 7.22

(m, 2H), 7.15 (m, 2H), 4.66 (m, 2H), 3.54 (m, 2H), 3.38 (s, 3H), 3.22 (s, 3H), 3.12 (m,

4H), 2.50 (m, 2H), 2.15 (m, 2H), 1,88 (m, 1H), 1.78 (m, 1H), 1.54 (d, 3H, J = 6 Hz), 1.37

(d, 3H,J =7 Hz). " :
Example 38
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di fferent physical properties, e.g. nelting points, boiling points, spectral
properties, and reactivities. 1001221 The conpounds of the present invention
may al so exist in different tautonmeric fornms, and all such forns are
enbraced within the scope of the invention. The term"tautoner" or
"taut omer i c WOR04H/0448Bers to structural isomers of differ BAVUSHAYH7#S whi ch
are interconvertible via a low energy barrier. For exanple, proton tautoners
(al'so known as prototropic tautoners) jNwgl ude interconversions via mgration
of a proton, such as keto-enol and im{ne-enam ne isonerizations. Val ence
tautomers include interconversions by reorganlzatlon of sonme of the bonding
el ectrons. S [001231 In the structure herein, where the
stereochem stry of any particul ar | S not speC|f|ed t hen all
ed a

st er,eoi soners are contenpl ated ando S the

1,3.4]1thiadiazol-3-y1}-(tetrahydrofuran-

3-yl)-methanone
[00264] Obtained as a mixture of diastereomers: MS ESI (+) m/z 414 (M+1)
detected; 'H NMR (400 MHz, CDCl5) 5 8.19 (br, 3H), 7.52 (m, 2H), 7.35 (m, SH), 7.24
(m, 1H), 7.14 (m, 1H), 4.06-3.73 (m, 5H), 3.5-3.3 (m, 2H), 3.2-2.9 (m, 2H), 2.45-2.05 (m,
4H).

Example 39

NH,

methyl-1-oxobutan-2-ylacetamide (diastereomer A

[00265] Coupling with N-acetyl L-valine provided diastereomeric products that
were isolated using silica gel chromatography (1:1 hexanes:ethyl acetate). The more polar
diastereomer (Boc-protected diastereomer A) was subjected to t-butoxycarbonyl group
removal as in Example 7 to afford the product as the di-HCI salt. MS ESI (+) m/z 457
(M+1) detected; 'H NMR (400 MHz, 10:1 CDCl;:CD;0D) 8 7.52-7.16 (m, 8H), 7.20 (m,
IH), 5.13 (d, 1H, J = 4Hz), 3.31-2.92 (m, 2H), 2.98 (m, 1H), 2.40 (m, 1H), 2.07 (s, 3H),
1.84 (m, 1H), 1.69 (m, 1H), 1.41 (m, 1H), 1.08 (d, 3H, /= 6.3 Hz), 0.87 (d, 3H, /= 7.0
Hz).
Example 40
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n\ DE - 882/881068 - 215568 4 WD 2006/ 044825 PCT/ US20051037305 conpounds of
the invention. Were stereochem stry is specified by a solid wedge or dashed
line representing a particular configuration, then that stereoi somer is so
specified and defined. 1001241 In addition to conmpounds of Formulas I-1V,
the inveRtg I ncl udes sol vates, pharnmaceuticall £ prodrugs,
and pharﬁ%%gﬂ?ﬁiggiy acceptabl e salts of such conpougggﬁ%?ﬁghgﬂbase
"pharnmaceutically acceptable” indicates that the substance or conposition
must be conpatible chenically and/ or tM%icologically, with the other

i ngredi ents conprising a fornul ation,\ and/ or the mammal being treated
therewith. 1001251 The term "solvate refers to an aggregate of a nol ecul e

with one or nore solvent nolecules.\ g
Ph ,}—Q
t O N~ ¢
0 j’ N

methyl-1-oxobutan-2-yl)acetamide (diastereomer B)

[00266] Prepared as described in Example 39 using the less polar diastereomer
(Boc-protected diasterecomer B). MS ESI (+) m/z 457 (M+1) detected; 'H NMR (400
MHz, CDCl5) & 8.33 (br s, 3H), 7.50-7.13 (m, 8H), 6.76 (m, 1H), 5.43 (m, 1H), 3.31 (m,
1H), 3.19-2.81 (m, 2H), 2.57 (m, 1H), 2.36 (1H), 2.16 (m, 1H), 1.81 (m, 4H), 1.04 (m,
3H), 0.93 (d, 3H, J= 7.8 Hz).
Example 41
NH,

methoxypropan-1-one

[00267] Obtained as a mixture of diastereomers. MS APCI (+) m/z 418, 420 (M+1,
Cl pattern) detected; '"H NMR (400 MHz, CDCly) & 8.46 (br, 4H), 7.65 (s, 2H), 7.50 (m,
6H), 7.42 (d, 2H, J = 8 Hz), 7.32 (m, 6H), 7.22 (m, 2H), 4.66 (m, 2H), 3.52 (m, 2H), 3.38
(s, 3H), 3.22 (s, 3H), 3.12 (m, 4H), 2.50 (m, 2H), 2.15 (m, 2H), 1.74 (m, 2H), 1.54 (d, 3H,
J=17Hz), 1.37(d, 3H, J= 6 Hz).

Example 42
NH,
F
. PH i L
Ox NN
J F
MeQ™
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[ 001261 A "pharmaceutically acceptable prodrug” is a conpound that may be
converted under physiol ogical conditions or by solvolysis to the specified
conmpound or to a pharmaceutically acceptable salt of such conpound. Prodrugs
i ncl ude conmpounds wherein an am no acid residue, or a polypeptide chain of
two or nore W@26/04483%0, three or four) ami no acid resi dRET/USRES/6THE ent | y
joined through an am de or ester bond to a free am no, hydroxy or carboxylic

aci d group %yn%eﬁ@@pgﬁ!ﬂ-igfg3Iahﬁ'nc#§'@g}f§-!iﬁﬁl@l’%ﬂg@ﬂenylﬁt@phe@am—P,Q,4ﬁﬁiaaia£(§5i dues

I ncl ude but are no Imted to e naturally occurring am no acids
conmonl y designated by three |32Hmyl)-2ymdthdxypeopan-hios® i ncl udes phosphoseri ne,
phosphot hr eqpi pho 0S| A-hydroxyor.al i dy Y5k enosi ne,
i sodenosi ne,ci%iagﬁ}m- ca?gg%}éqlgﬁ gngd[“eéuﬂi%gﬁéi’%&lg‘%@?hen%q % l’l f"h ﬁﬁiyd%

gct ahydr oi ndgi sthladiobdy)piopyRaibamate YEAmg) .11 mmol) and (S)-2-methoxypropanoic ,
1,2,3,4-tetrahydroisaguinoline-3-carboxylic acid, penicillamn orni t hi ne,

! : c
3- net hyl hi geidd2ael, fés mmelhi DiEt d-ral- hwpsrdded AR (e Baf yrme!) &dlowed
cirtulline, v enci(ss mg, 0.29 mmol) and triethylamine (48 pL, 0.35 mmol). After stirring for 64

hours, the reaction mixture was partitioned between ethyl acetate (20 mL) and saturated
NaHCO; (20 mL). The aqueous layer was extracted with ethyl acetate (20 mL) and the
combined organics were washed with water (5 x 10 mL) and brine (10 mL}). The solution
was dried over Na,SO; and concentrated under reduced pressure. The residue was
chromatographed (9:1 to 4:1 hexanes/ethyl acetate) to provide the Boc-protected product
(33 mg, 55%) as a pale yellow gum. To a solution of this product (33 mg, 0.06 mmol) in
dichloromethane (4 mL) at 0 °C was added TFA (1 mL). After stirring for 20 minutes, the
mixture was concentrated under reduced pressure and partitioned between ethyl acetate
(20 mL) and saturated NaHCO; (20 mL). The aqueous layer was extracted with ethyl
acetate (20 mL). The combined organics were washed with brine (10 mL), dried over
Na;SQg, filtered and concentrated under reduced pressure to provide the product as a
mixture of diastereomers as a colorless gum (26 mg, 97%). MS ESI (+) m/z 420 (M+1)
detected; 'H NMR (400 MHz, CDCl3) § 7.52 (m, 1H), 7.45 (m, 2H), 7.37 (m, 2H), 7.27
(m, 1H), 7.14 (m, 2H), 4.71 (m, 1H), 3.35 (d, 3H, J = 34 Hz), 3.28 (m, 1H), 2.91 (br, 2H),
2.72 (br, 2H), 2.43 (m, 1H), 1.98 (m, 1H), 1.56 (m, 1H), 1.47 (dd, 3H, J= 6.6 Hz, 24.3
Hz).

[00269] The following examples were prepared as previously described in Example
42 using the appropriate thiohydrazide, ketone and acid.

Example 43
NH,

methylbutan-1-one

7
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honocyst ei ne, honoseri ne, nethyl -al ani ne, para-benzoyl phenyl al ani ne,
phenyl gl yci ne, propargyl gl ycine, sarcosine, nethionine sulfone and
tert-butylglycine. Particular exanples of prodrugs of this invention include
a conmpound of Formula I-1V covalently joined to a phosphate residue or a

val i ne residue. (001271 Additional types of prodrugs onpassed.
For inst¥Pc8'Hid8  carboxyl groups can be deri vatizegeg[ggié)rﬁ#(gzgsbgor al kyl
esters. As anot her example, conpounds of this invention conprising free

hydroxy d0QIBk mayObwingdrasvammizwe 8k digsierramstys Wc%%{v(éatw/ﬁdlﬁh@ﬂhﬁdr oxy
group int,o _grou u |4 44 (oF 0 t

heni succidﬁtggtgg’ glls %W?ﬁ@yﬁgaggp gfﬁ g,i%‘r &T?’glhﬁc}é%ﬁgﬁ?}l’ 2% ?é?%gﬁ’o%ég'rzgonyl
groups, @m, OMJ, |7 Ineeh,i2B) A8Isaaeti)DB 2g (el Hy,er87 (bRBH)e2S3 (199H), 211 (m,15.

Car bamat & prodr 195, gf 1.9?(’%5? i), 99 A0 1 95 PSR e Sy o1 at, 31,
— 7.4 Hz, 35.2 Hz),
Example 44

NH,
F
Ph—>
0= N-N
1 F

(2-(3-Aminopropyl)-5-(2.5-difluorophenyl)-2-phenyl-1,3.4-thiadiazol-3(2H)-

yh(cyclopropyl)methanone
[00271] MS ESI (+) m/z 402 (M+1) detected; "H NMR (400 MHz, CDCl3) § 7.60
(m, 1H), 7.43 (m, 2H), 7.35 (m, 2H), 7.26 (m, 1H), 7.10 (m, 2H)}, 3.30 (br, 1H), 3.16 (m,
1H), 2.87 (br, 1H), 2.75 (m, 1H), 2.35 (m, 1H), 1.97 (m, 1H), 1.60 (m, 1H), 1.03 (m, 1H),
0.90 (m, 3H).

Example 45

NH,
F
F
s
/ f
o/ N
-

3.

Meo”
(28)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl}-2-(3-fluorophenyl)-1,3.4-thiadiazol-

3(2H)-yl)-2-methoxypropan-1-one
[00272] Obtained as a mixture of diastereomers. MS ESI (+) m/z 438 (M+1)
detected; 'H NMR (400 MHz, CDCl3) 6 7.51 (m, 1H), 7.32 (m, 1H), 723 (d, 1H, J =8
Hz), 7.14 (m, 3H), 6.98 (m, 1H), 4.68 (m, 1H), 3.37 (m, 1H), 3.35 (d, 3H, J = 34 Hz), 2.93
(m, 2H), 2.40 (m, 1H), 1.99 (m, 1H), 1.62 (m, 1H), 1.48 (dd, 3H, J= 6.6 Hz, 26 Hz), 1.36
(m, 1H), 1.25 (m, 1H). "
Example 46
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NDC- BDI, BIWN N6668.s WD 2006/ 044825 PCT/ US2005/ 037305 i ncluded, as are
carbonate prodrugs, sulfonate esters and sulfate esters of hydroxy groups.
Derivatization of hydroxy groups as (acyl oxy)nethyl and (acyl oxy)ethyl ethers
wherein the acyl group nay be an al kyl ester, optionally substituted with
groups i ncl yio aye/0H823 not |imted to, ether, am ne and CartSxwsHX3Eci d
ftinctignalities, or where the acyl group is an amno acid ester as

descri bed above, are al so enconpassed. rodrugs of this type are described
inJ Med. Chem, 1996, 39, 10. More spewLilc exanpl es i nclude repl acenent of
t he hydrogen atom of the al cohol groupfwith a group such as

(G -Co6) al kanoyl oxynmethyl, 1 -((C 1 -Cg)al kanoyl oxy) et hyl ,

1-nmethyl-1-((C - C6)a|kanoy|oxy)ethy (éa C6 alkoxycarbonyloxynethyl

N- (G - C6) al koxycar bonyl anmi nonet hyl , ;%?gg;ié (Cr-Co) al kangyl,

a-am no( g - A4) al kanoyl , arylacyl a or a- an1noacy|

Synthesis of 1-[2-(3-dimethylaminopro

3-yl]-2-methylpropan-1-one
[00273] To a solution of 1-(2-(3-aminopropyl)-5-(3-flucrophenyl)-2-phenyl-1,3,4-
thiadiazol-3(2H)-y!)-2-methylpropan-1-one (9.0 mg, 0.02 mmol) in MeOH (1 mL)} was
added paraformaldehyde (10 mg, 0.40 mmol). The mixture was heated to 70 °C for 2

hours. The mixture was allowed to cool to room temperature and sodium
cyanoborohydride (0.07 ml., 0.07 mmol, 1M solution in THF) was added. After stirring
for 40 minutes, the mixture was diluted with half saturated NaCl (50 mL) and extracted
with ethyl acetate (3 x 25 mL). The combined organics were washed with saturated NaCl,
dried over Na,;SQy, filtered and concentrated under reduced pressure. The residue was
purified by flash column chromatography (2% triethylamine, 40% ethyl acetate in
hexanes) to provide the final product (3.0 mg, 30%) as pale yellow film. MS ESI (+) m/z
414 (M+1) detected,; 'H NMR (400 MHz, CDCls) & 7.44 (m, 3H), 7.36 (m, SH), 7.14 (m,
1H), 3.51 (m, 1H), 3.17 (m, 1H), 2.40 (m, 3H), 2.23 (s, 6H), 1.92 (m, 1H), 1.53 (m, 1H),
1.20 (d, 3H, /=7 Hz), 1.18 (d, 3H, /= 7 Hz).
Example 47

NH

Ph S :
v/
OIN" N

Synthesis of 1-[5-(3-fluorophenyl

[1,3.4]thiadiazol-3-yl]-2-methylpropan-1-one
[00274] A mixture of [-(2-(3-aminopropyl)-5-(3-fluorophenyl)-2-phenyl-1,3 4-
thiadiazol-3(2H)-yl)-2-methylpropan-1-one (9.0 mg, 0.02 mmol) and acetone (20 mg, 0.40

mmot) in acetonitrile (0.5 mL) was stirred at room temperature for 1 hour. To the mixture
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am noacyl, where each a-am noacyl group is independently selected fromthe

naturally occurring L-amno acids, P(O(OH)2, -P(O (O C-C(,)alkyl)2 or

gl ycosyl (the radical resulting fromthe renoval of a hydroxyl group of the

hem acetal formof a carbohydrate). [00128] Free am nes of conpounds of this

[ nvent [ o&“ @rfﬁ 394 Q be derivatized as amdes, sulfonagp4 Lophpsphonani des.
of t d azrug noi eties may incorporate groups Inc i ing, but not

I [ mted to, ether, am ne and carboxylic acid functb n ities. For exanple,
a prodr ugVaéaﬂﬁl %W‘!ﬁ\*rﬁe‘(ﬂ‘ab"}o’fyﬁ@fohé‘m cShene: B204mRY 3‘3@?1 SEEBE FoPMe ani ne

%I‘ O;PeW' tté}ncraerg[u‘ggf%rez o fgs “?586%6%@(?&5}'{39 ?gg%ﬂgﬁctrla% Fd’hgglg%ézg}\ﬁheg? R and

R- car bonyig)iasadaéd. l:lmalrea'tnoxamlﬂowis IRatedab Us 2L far arhovg eyl 1mtdiruadd
a- am noacy or benz -C(OYo) Vi

C(Q OY wherein Yis H (G -C6)al kyl

wherein Ygth kO/(%{O%&; () vy Hisomisturp gvag @xtr@mdawamethyl é'éﬂ‘%@))(%/e‘é&/ wb)al kyl
am no(G ’I%)c%lﬁi’ﬁ d %FgaﬂRQQveN:’ difdd (q"er Na;{%@?ﬁﬁggg %&%rﬁgﬂtﬁ?&f 159(:1 r reduced

pressure. The residue was purified by flash column chromatography (2% triethylamine,

40% ethyl acetate in hexanes) to provide the product (5.4 mg, 50%) as pale yellow film,

MS ESI (+) m/z 428 (M+1) detected; 'H NMR (400 MHz, CDCL3) & 7.45 (d, 2H, J = 8

Hz), 7.42 (d, 1H, J = 7 Hz), 7.37 (m, 4H), 7.27 (m, 1H), 7.14 (m, 1H), 3,50 (m, 1H), 3.21

(m, 1H), 2.80 (m, 1H), 2.73 (m, 2H), 2.39 (m, 1H), 1.95 (m, 1H), 1.56 (m, 1H), 1.19 (d,

3H,J=6Hz), 1.17 (d, 3H, J=6 Hz), 1.05 (d, 6H, J =6 Hz).

Example 48
NH,

Svnthesis of 2-(3-aminopro

carboxvlic acid methyl-pyridin-2-yl-amide .

[00275] To a solution of methyl-pyridin-2-yl-amine (77 mg, 0.71 mmol) and
triethylamine {150 mg, 0.15 mmol) in dichloroethane (3 mL) was added triphosgene (110
mg, 0.37 mmol), After stirring at room temperature for 1 hour, the reaction mixture was
concentrated under reduced pressure and diluted with dichloroethane (3 mL). To the
solution was added {3-[5-(3-fluorophenyl)-2-phenyl-2,3-dihydro-{1,3,4]thiadiazol-2-yl]-
propyl}-carbamic acid tert-butyl ester (250 mg, 0.60 mmol) and DMAP (20 mg). After
stirring at room temperature for 3 hours, the reaction mixture was concentrated under
reduced pressure and purified by flash column chromatography (1:8 ethyl acetate/hexanes)
to provide the Boc-protected product (210 mg, 54%). To this product {65 mg, 0.12 mmol)
was added HC] (3 mL, 4M in dioxane) at 0 °C. After warming to room temperature and
stirring fc;r 3 minutes, the mixture was concentrated to provide the final product as the
trihydrochloride salt (64 mg, 97%). MS APCI (+) m/z 450 (M+1) detected; 'H NMR (400

MHz, CDCl;) & 8.62 (m, 3H), 7.60 (d, 2H, J= 6 Hz), 7.35 (m, 5H), 7.19 (d, 1H, J = 7 Hz),
80
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C(Y2) Y3 wherein Y2 is Hor nethyl and Y3 is nono-N- or

di-N, N (G -C6)al kyl am no, norpholino, piperidin-1-yl or pyrrolidin-I-yl.

[ 00129] For additional exanples of prodrug derivatives, see, for exanple, a)
Design of Prodrugs, edited by H Bundgaard, (Elsevier, 1985) and Methods in
Enzynol ogy, WORW6OH2S . 309-396, edited by K. Wdder, ePCRUSZ0EEHMINI c
Press, 1985); b) A Textbook of Drug Design and Devel opnent, edited by

Kr ogsgaar d- LArsen, | %d7b5(£muugaa8d4 Chap BH§ 3503@15!19{» and (AppH),cat3 @ of
Prodrugs,” by H. Bundgaard p. 113- 1 1 (1 H.  Bundgaard, Advanced Drug
Del i very RevifBwg50 gn1! 82@19923}1) d H Bundgaard et at., Journal of

Phar maceutical Sciences, 77:285 (198 gt N Kakeya, et al., Chem
Pharm Bull., 32:692 (1984), each of V\%n"?ﬂ I'S specifically incorporated
herein by refergnce. Prodrugs of a rpound may be igdentified using routine
techni ques known in 27

2-(3-Aminopropyl)-5-(3-fluorophenyl)-2-phenyl-[ ! ,M]thiadiézolea-carboxylic acid
pyridin-3-ylamide
[00276] Prepared as previously described in Example 48 using pyridin-3-amine in
place of methylpyridin-2-yl-amine. MS APCI (+) m/z 436 (M+1) detected; 'H NMR (400
MHz, CDCl3) & 9.31 (s, 1H), 8.75 (d, 1H), 8.29 (m, 1H), 7.78 (m, 1H), 7.73 (m, 1H), 7.52
(m, 3H), 7.40 (m, 3H), 7.35 (m, 2H), 7.18 (m, 1H), 3.39 (m, 2H), 3.23 (m, 1H), 3.13 (m,
1H), 3.06 (m, 1H), 2.58 (m, 1H), 2.25 (br, 1H), 2.00 (br, 1H).
Example 50
NH,

Ph S
/>-—< \>

O, N‘N
T F

HO (

Synthesis of (28)-1-(2-(3-aminopropyl)-5-(3-fluorophenyl}-2-phenyl-1.3.4-thiadiazol-

3(2H)-yl)-2-hydroxy-3-methylbutan-1-one (diastereomer A
[00277] (8)-2-hydroxy-3-methylbutyric acid (13.5 mg, 0.11 mmol) and PyBOP (60
mg, 0.12 mmol) were combined in THF (0.4 mL) and stirred for 10 minutes. To this
mixture was added {3-[5-(3-fluorophenyl)-2-phenyl-2,3-dihydro-[1,3,4]thiadiazol-2-yl}-
propyl}-carbamic acid tert-butyl ester (20 mg, 0.05 mmol) and DIEA (31 mg, 0.24 mmol).

After stirring at room temperature for 24 hours, the reaction mixture was diluted with 10%
Na;CO; (20 mL) ‘and extracted with ethyl acetate (3 x 20 mL). The combined organics
were dried over Na,SQOq, filtered and concentrated under reduced pressure. The residue

was chromatographed (1:4 ethyl acetate/hexanes) to provide Boc-protected diastereomer A
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awl . 1024SNe6e . 245561 vl WO 20061044825 PCTUUS20051037305 the art. [001301
A "pharmaceutically acceptable salt,"” unless otherw se indicated, includes
salts that retain the biological effectiveness of the free acids and bases of
the specified conpound and that are not biologicallX or otherw se

undesi rabl e. A conpound of the invention may possess _a sufficiently acidic,
a suf fi ciEAEIYHEET ¢, or both functional groups, andPSddGPUPAYRY react with
any of a number of inorganic or organic bases or acids to form a

phar maceutescpdlhty 2 angpindBoe-satetted Besteqebmsr BfimpteapotacédtmgallloythaBoept abl e
salts include those salt{s pr y reaction of 'the conpounds of the
present ipﬁ?}éﬁ?q ﬁs"%e?‘ﬁera‘kﬁﬁ'aﬁé’ﬁggﬁg} Plo'lnga. c‘“%&q"an@r&t ﬁnEi' .rr?;l%dd}‘ﬂr@“kgasg, such
sal ts inghpelindnfpeldt Gad sﬂmg%u f R8u8 Sthe Ristdlel Wiesoncerttaledidn@sr a it fites,
phosphat es, nonohydr ogenphosphat es, di hydr ogenphosphat es,
+ of N,. The residue was dissolved in an ether/dioxane mixture and precipitated with

hexanes. The solid was filtered and washed with hexanes to provide the final product as

yellow solid. MS ESI (+) m/z 416 (M+1) detected; 'H NMR (400 MHz, CDCl3) & 8.4 (br

s, 3H), 7.5 (m, 2H), 7.43-7.28 (m, 4H), 7.24-7.11 (m, 3H), 4.66 (br s, 1H), 3.30 (br s, 1H),

3.15-2.92 (m, 2H), 2.73 (m, 1H), 2.30 {m, 1H), 2.18 (m, 1H), 1.81-1.49 (m, 2H), 1.10 (br

m, 3H), 0.9 (br m, 3H).

Example 51
NH,

Ph S
/F< \>
OxN-N
T :
HO (

(28)-1-(2-(3-aminopropyl}-5-(3-flucrophenyl)-2-phenyl-1.3 4-thiadiazol-3(2H)-v1)-2-

hydroxy-3-methylbutan-1-one (diastereomer B

[00278] Prepared as previously described in Example 50 using the more polar Boc-
protected diastercomer B. MS ESI (+) m/z 416 (M+1) detected; 'H NMR (400 MHz,
CDCls) 6 8.3 (br s, 3H), 7.65 (m, 2H), 7.45-7.30 (m, 5H), 7.28-7.12 (m, 2H), 4.89 (br s,
1H), 3.86 (br m, 1H), 3.13 (br m, 1H) 3.05-2.82 (m, 2H), 2.27-2.14 (m, 2H), 2.05 (br ﬁ,
1H), 1.91 (br m, 1H), 1.02 (d, 3H, J= 7.0 Hz), 0.60 (d, 3H, J = 6.3 Hz).

Example 52
NH,
F
S
/4
Oxy NN
P
H,N

.2-amino-1-(2-(3-aminopro

[

-2-phenyl-1.3 4-thiadiazol-3(2H)-
ylipropan-1-one )
[00279] Step A: Preparation of ters-butyl 1-(2-(3-azidopropyl)-5-(2.5-
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nmet aphosphat es, pyrophosphates, chlorides, brom des, iodides, acetates,

propi onates, decanoates, caprylates, acrylates, formates, isobutyrates,
caproates, heptanoates, propiolates, oxal ates, malonates, succinates,

suber ates, sebacates, furrar ates, mal eates, butyn-1,4-dioates,

hexyne- 1, 6- WRQAW8848Henz0at es, chl or obenzoat es,  net hyl be REGASHYS037305

dinit robenzoat es, hydroxybenzoat es, nethoxybenzoates, phthal ates, sulfonates,
xyl enesul f 0Qﬁﬂﬁﬁopmhﬂﬂlﬁ@mﬂt%thleiﬁ'@BMBﬂfﬂﬂuolnai(ﬁﬁopaﬁﬂeﬂydrbama{é :at e5(3-
citrates, |actates, ¥r dr oxybut yr at es, ates, tartrates,

met hanesul f kEEREOPYY r-‘bﬁ?a é%lpfoahat:/é)sZ-pherwgﬁgfﬁa*wéﬁ%l 39-thiadiapelgat £, me,
napht hal ene-@ @u}nmnagseﬁmyﬁgjg u{r@% t7g§ was IS8 a,gd $h PG G, SPPRANNG. (fpé‘rht he

pr esent |nven i"on na nor e t an’ one acidic or basic noiety
;conpounds ofBlttdwacmbemé)qpropanmmmlcb(MrmmjOlzﬂ&hrud@)rﬁDﬁ(%lmgoﬁ 268nmn:é] HOBn a ,

f)lhggln':ceﬁ'?rp nd. 0589%%"0 ) and 'hﬂ? (d 6%’ nL dlgl'lpm%?)u\gedre tlisenaadg)eadsand tﬁehr?sac 1%%1' red

allowed to stir at 23 °C., Following 12 hours, the reaction was quenched by addition of

saturated NaHCO; solution, extracted (3 x 15 mL ethyl acetate), combined organics
washed with water (1 x 50 mL) then dried over NapSQy, and concentrated in vacuo. The

crude reaction was purified by chromatography (20% ethyl acetate/Hex) affording the
product as a white foam (70 mg, 94 %). MS APCI (-} m/z 529 (M-1) detected; '"H NMR
(400 MHz, CDCls) 6 7.59 (m, 1H), 7.43 (m, 2H), 7.37 (1, 2H, J = 8 Hz), 7.30 (m, 1H),
7.12 (m, 2H), 5.23 (brs, 0.5H), 5.12 (brs, 0.5H), 3.44 (m, 2H}), 3.19 (m, 1H), 2.47 (m, 1H),
1.57 (d, 2H, J=9 Hz), 1.43 (m, 12H), 0.89 (m, 1H).

[00280) Step B: Preparation of 2-amino-1-(2-(3-azidopropyl)-5-(2.5-
difluorophenyl}-2-phenyl-1.3.4-thiadiazol-3(2H)-yl)propan-1-one:  rert-Butyl 1-(2-(3-

azidopropy!)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-1-oxopropan-2-
ylcarbamate (70 mg, 0.131 mmol} was dissolved in 7.0 mL of EtOH. HCI (0.65 mL,
0.659 mmol) was then added and the reaction stirred at 23 °C for 4 hours. The reaction
was then concentrated and purified by chromatography (2-10 % MeOH/DCM), yielding
the product (54 mg, 95%) as a yellow oil. MS ESI (+) m/z 431 (M+1) detected; 'H NMR
(400 MHz, CD;0D) $7.69 (m, 1H), 7.53 (d, 2H, J=8 Hz), 7.42 (t, 2H, J =7 Hz), 7.34 (m,
3H), 4.91 (m, 3H), 3.21 (m, 1H), 3.17 (m, 2H), 2.68 (m, 1H), 2.19 (m, 1 H), 1.99 (m, 1H),
1.73(d, 1.5 H, J=8 Hz), 1.64 (d, 1.5 H, /=8 Hz).

[00281] Step C: Preparation of 2-amino-1-(2-(3-aminopropyl)-5-(2,5
difluorophenyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-vyl)propan-1-one: 2-Amino-1-(2-(3-
azidopropyl)-5-(2,5-difluorophenyl)-2-pheny!-1,3,4-thiadiazol-3(2H)-yl)propan-1-one (50
mg, 0.116 mmol) was dissolved in 5.0 mL of MeOH. HCI (0.46 mi, 0.464 mmol) was
added followed by evacuation/re-vacuation with N,. Pd/C (12 mg, 0.011 mmol) was then

added followed by H; balloon. Following 40 hours at 23 °C, the reaction was concentrated
. in vacuo, affording the product (41 mg, 87%) as a cream / yellow colored foam. MS ESI
(+) m/z 405 (M+1) detected; 'H NMR (400 MHz:CDgoD) 57.68 (m, 1H), 7.53 (m, 2H),
7.42 (t, 2H, J = 9 Hz), 7.34 (m, 3H), 4.92 (m, 1H), 3.22 (m, 2H), 3.17 (m, 4H), 2.65 (m,
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acceptabl e salt nmay be prepared by any suitable nethod available in the art,
for exanple, treatnent of the free base with an acidic conpound, for exanple
an inorganic acid such as hydrochloric acid, hydrobrom c acid, sulfuric
acid, nitric acid, phosphoric acid and the |Iike, or with an organic acid,

such as gcet i i.d, maleic acid, succinic acid, mandgttesAclshrs0sf umaric
aci d, mﬁ@nﬁ"é@i@?&a, pyruvic acid, oxalic acid, glycol |F‘I(:: aci d, saI‘i cylic acid,

Pyt oy achit 20 T3 R BT Pl H B S afTrs B dRe X LB TPy SUch e
aspartic acid or glutamc acid, angxamphe43 ¢ acid such as benzoic acid or
cinnamc acid, a sulfonic acid such as p- toluenesul fonic acid or

et hanesul fonic acid, or the like. [00132NH:f the inventive conmpound is an
acid, the desired pharmaceutically. acceptable salt may be prepared by any
¥

sui tabl e nmethod, for exanple, tr @ SofF he free 28
0 N._N/ \ /> .

T

HO™ ™

25)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl}-2-(3-hydroxyphenyl)-1,3.4-thiadiazol-
3(2H)-y)-2-hydroxypropan-1-one
[00282] Prepared as previously described in Example 52 using the appropriate

HO

thiohydrazide, ketone and carboxylic acid to provide the Boc-protected product. To this
product (0.087 g, 0.167 mmol) dissolved in ether (5 mL) was added HCI (0.654 mL, 1.67
mmol, bsolution in ether). After stirring at room temperature for 1 hour, the mixture was
concentrated under reduced pressure to provide the final product as a mixture of
diastereomers. MS ESI (+) m/z 422 (M+1) detected; 'H NMR (400 MHz, CDCl;) 6 7.43
(m, 2H), 7.36 (m, 3H), 7.33 (m, 1H), 7.15 (m, 2H), 5.03 (s, 1H), 4.83 (m, 1H), 3.19 (m,
1H), 2.93 (m, 2H), 2.42 (m, 1H), 1.57 (m, 4H), 1.49 (d, 3H).

Example 54
NH;

MeO
Svnthesis of 2-(3-aminopropyl}-5-(3-fluorophenyl)-2-phenvl-[1.3.4]1thiadiazole-3-

carboxylic acid 2-methoxyethyl ester
[00283] To a solution of 2-methoxyethanol (30 mg, 0.4 mmol) in acetonitrile (3

mL) at 0 °C was added phosgene (54 mg, 0.54 mmol, 20% wt in toluene). After warming
to room temperature and stirring for 6 hours, the mixture was concentrated under reduced
pressure. To the residue was added dichloromethane (4 mL), {3-[5-(3-fluorophenyl)-2-
phenyl-2,3—dihydro-[1,3,4]thiadiazol-Z-yl]-propyl}-ca:anic acid tert-butyl ester (90 mg,
0.22 mmol), triethylamine (33 mg, (.32 mmol) and DMAP (10 mg). After stirring for 1
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ME - $0i 4, n066. 14556) r2 WO 2006/ 044825 PCT/ US2005/ 037305 acid with an
I norgani ¢ or organi c base. Exanples of suitable inorganic salts include those
formed with alkali and al kaline earth netals such as lithium sodium
potassium barium and calcium Exanples of suitable organic base salts
| ncl ude, forW@XHHIE2S ammoni um  di benzyl ammoni um  benzy P&EHSHIOHAFT305

- hydr oxyet hyl anmmoni um bi s(2- hydroxyet hyl ) anmoni um

phenyl et hyi bz WieoHNe.5 HLPAZ ¥dde8 ith LeRR dhaffadtton. THE nfiki@re WhkénSétlated Ot her
salts of acidic noieties may include, for exanple, those salts formed with

procai ne, quinderviedunsd prespise ia)d graiicsksin{lasd COMEC@QPP@E‘FBPY&W WexamesietBylc ani no
acids such i | gl y¢i &
ar gi ni ne. Oag%ég% Vo%gﬁder @?gﬁ{a p?ﬁscetgﬂ ?%?19%@ mgt@‘@ces ?s ofdlnggﬁa o abel ed
conpounds ofadtiétBqur(esﬂm,t AMniviedidxane) @ CG. aAfer demiing ad rémn ttémpseatmecznﬂed
herein, but for the fact t hat one or

stirring for 1 hour, the mixture was concentrated to provide the final product as the

dihydrochloride salt (39 mg, 100%). MS APCI (+) m/z 418 (M+1) detected, 'H NMR (400

MHz, CDCl3) & 8.45 (br, 2H), 7.55 (m, 2H), 7.36 (m, 5H), 7.25 (m, IH), 7.10 (m, 1H),

4.25 (m, 1H), 3.58 (m, 1H), 3.33 (s, 3H), 3.22 (m, 1H), 3.10 (m, 2H), 2.53 (m, 1H), 2.18

(m, 1H), 1.91 (m, 1H), 1.77 (s, 2H).

Example 55
NH,

NH F

Synthesis of 2-(3-aminopropyl)-5-(3-fluorophenyl}-2-phenyl-f1.3.4]thiadiazole-3-

carboxylic acid ethylamide
[00284] To a solution of  {3-[5-(3-fluorophenyl)-2-phenyl-2,3-dihydro-

[1,3,4]thiadiazol-2-yl]-propyl}-carbamic acid tert-butyl ester (40 mg, 0.096 mmol) in
dichloroethane (3 mL) was added ethyl isocyanate (140 mg, 1.9 mmol). After stirring at 60
°C for 1 hour, the reaction mixture was cooled to room temperature and concentrated
under reduced pressure. The residue was purified by flash column chromatography (8:1
hexanes/ethyl acetate) to provide the Boc-protected product (40 mg, 85%). To this product
was added HCI (3 mL, 4M in dioxane) at 0 °C. After warming to room temperature and
stirring for 1 hour, the mixture was concentrated to provide the final product as the
dihydrochloride salt (37 mg, 98%). MS APCI (+) m/z 387 (M+1) detected; 'H NMR (400
MHz, CDCls) & 8.44 (br, 2H), 7.49 (m, 2H), 7.34 (m, 5H), 7.24 (m, 1H), 7.10 (m, |H),
6.19 (m, 1H), 3.26 (m, 3H), 3.04 (m, 1H), 2.99 (m, 1H), 2.44 (m, 1H), 2.1} (m, 1H), 1.92
(m, 1H), 1.15 (t, 3H).

' Example 56 .
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nore atons are replaced by an atom having an atom c nmass or

I ncl ude of hydrogen, carbon, nitrogen, oxygen,

mass nunber
different from the atom c mass or nmass nunber usually found in nature. All
i sotopes of any particular atomor elenment as specified is contenplated

wi thin the scope of the conpounds of the invention, and their

Exenplar Oﬁ@%&@gs that can be incorporated into conpgpp mﬁbﬁw&he I nvention

uses.

orus, sulfur,

fluori ne chl ori ne and |od| ne, such as 2H, 3H, 11C, 13C, 14C 17N, 15N, 150

170, lgo, 32P, 33P 35S, '8F, 36C1, NH231 and 1251. Certain

| sot opi cal | y-1 abel ed conpounds of e present invention (e.g., those | abeled
with 3H and 14C) are useful in conpgund and/or substrate tissue distribution

assays. Tritiated (i.e., 3H) and c

e., 14C) isotopes are useful

for their ease of preparation and ﬂEQ@c a y. Further, substitution with

heavi er iseotopes such as deuterluﬁ(

advant ages resulting from greater m{tabol,lc tability (e.g.,

may afford certain therapeutic

i ncreased in

vi vo hal

f-1ife or reduced dosage j
MeO

1)-5-(3-flucrophenyl
phenvl-1_3.4-thiadiazole-3{2H)-carboxamide

Synthesis of 2-(3-aminopro

[00285) Step A: Preparation of 4-nitrophenyl 2-(3-(tert-butoxycarbonyl)propyl)-5-
(3-fluorophenyl)-2-phenyl-1.3.4-thiadiazole-3(2H)-carboxylate: To a solution of tert-butyl
3-(5-(3-fluorophenyl)-2-phenyl-2,3-dihydro-1,3,4-thiadiazol-2-yl)propylcarbamate (350

mg, 0.84 mmol) in dichloromethane (3 mL) was added triethylamine (110 mg, 1.10 mmol)
and 4-nitrophenylchloroformate (220 mg, 1.00 mmol). After stirring for 1 hour, the
reaction mixture was diluted with 1M HCI (5 mL) and dichloromethane (10 mL). The
organic layer was dried over Na,SQ4, filtered, and concentrated under reduced pressure to
provide the product.

[00286] Step B: Preparation _of _2-(3-aminopropyl)-5-(3-fluorophenyl)-N-(2-
methoxyethyl)-N-methyl-2-phenyl-1,3.4-thiadiazole-3(2H)-carboxamide: To a solution of
4-nitrophenyl 2-(3-~(tert-butoxycarbonyl)propyl)-5-(3-fluorophenyl)-2-phenyl-1,3,4-
thiadiazole-3(2H)-carboxylate (90 mg, 0.20 mmol) in dichloroethane (3 mL) was added 2-
methoxy-N-methylethanamine (70 mg, 0.80 mmol) and DIEA (100 mg, 0.80 mmol). After

stirring at 50 °C for 6 hours, the mixture was cooled to room temperature and concentrated
under reduced pressure. The residue was purified by flash column chromatography (1:10
ethyl acetate/hexanes) to provide the Boc-protected product (60 mg, 70%). To this product
was added HCI (3 mL, 4M in dioxane) at 0 °C. After warming to room temperature and
stirring for 1 hour, the mixture was concentrated to provide the final product as the
dihydrochloride salt (50 mg, 83%). MS APCI (+) m/z 431 (M+1) detected; "H NMR (400
MHz, CDCl3) 6 8.41 (br, 2H), 7.55 (m, 2H), 7.32 (m, 6H), 7.09 (m, 1H), 3.63 (m, 3H),
3.35 (s, 3H), 3.01 (s, 3H), 2.41 (m, 1H), 2.05 (m, 1H), 1.80 (m, 2H), 1.26 (m, 2H) 0.88 (m,
1H). , .

[00287] ) The following examples were prepared as previously described in Example

56 using the appropriate amine.
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requi renents) and hence may be preferred in some circunstances. Positron
emtting isotopes such as 150, 13N, 11C and 18F are useful for positron

em ssi on tonography (PET) studies to exam ne substrate receptor occupancy.
Isotopicallx{labeled conpounds of the present invention can generally be
prepar ed byMPAWEW*HY procedures anal ogous to those dis%?%g%waHTWhe Schenes
and/or in the Exanples herein below, by substituting an isotopically |abeled
reagent for a non-isotopically |abel gapfpdosent. [001341 Also falling wthin

the scope of this invention are netabolites of conpounds of Fornulas I-1V. A
"metabolite" is a pharmacol ogi call yNdetive product produced through
nmetabolismin the body of a specifi conpound or salt thereof. Metabolites

may result, for exanple, fromthe oxijdation, reduction, hydrolysis,
am dati on, deam dati on, esterlflcatl de rlflcatlon enzymati c
cl eavage, and the like, of the N

‘N

<f

2-(3-Aminopropyl)-N-cyclopropyl-5-(3-fluorophenyl)-2-phenyl-1.3.4-thiadiazole-3(2H)-

carboxamide

[00288] MS APCI (+) m/z 399 (M+1) detected.
Example 58
NH,

3(2H)-carboxamide
[00289] MS APCI (+) m/z 417 (M+1) detected; 'H NMR (400 MHz, CDCl;) & 8.30
(br, 2H), 7.47 (m, 2H), 7.32 (m, 5H), 7.23 (m, 1H), 7.10 (m, 1H), 6.58 (m, 1H), 3.42 (m,
3H), 3.35 (s, 3H), 3.25 (m, 1H), 3.01 (m, 2H), 2.46 (m, 2H), 2.10 (m, 1H), 1.88 (m, 1H).
Example 59
NH,

henyl-1,3.4-thiadiazole-

3(2H)-carboxamide
[00290] MS APCI (+) m/z 401 (M+1) detected; 'H NMR (400 MHz, CDCl;) & 8.36

(br, 2H), 7.52 (m, 2H), 7.32 (m, 5H), 7.21 (m, 1H), 7.09 (m, 1H), 3.39 (m, 2H), 3.25 (m,
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\ nE - 80241NU61-245x1 vl WD 2006/ 044825 PCT/ US2005/ 037305 adm ni stered
conpound. Accordingly, the invention includes netabolites of conpounds of

Forrmulas I-1V, including conpounds produced by a process conpri sing
contacting a conpound of this invention with a manmal for a period of tine
suff|C|ea&) kd a netabolic product thereof, 4 [p@d8Shodbbskolites

typically are | nt| fied by preparing a radi ol abel l ed (e.g. 14C or 3H)

i sot ope d [ [ Ni i e b g | it p@rg@ efghly in a
detectabﬁg QPOHB zgﬁéfea e?yf ahﬂgk% T@ ZQ % ?hto)an a g’such as
rat, nnuSQQ(ngHﬁa pig, nonkey, or to a hunan al | owi ng suff|0|ent time for
nmet abolismto occur (typically abﬁ?:jt ?|>0 (feconds to 30 hours) and isolating
its conversion products fromthe drifP ood or other biological sanples.

These products are easily isol atigql since they are | abeled (others
' i

-N.N-diethyl-5-(3-fluorophenvl)-2-phenyl-1.3,4-thiadiazole-3(2H)-

carboxamide
[00291] MS APCI (+) m/z 415 (M+1) detected; "H NMR (400 MHz, CDCl;) & 8.42
(br, 2H), 7.52 (m, 2H), 7.33 (m, SH), 7.21 (m, 1H), 7.08 (m, 1H), 3.35 (m, 4H), 3.24 (m,
1H), 2.96 (m, 2H), 2.46 (m, 1H), 2.07 {(m, 1H), 1.85 (m, 1H), 1.20 (m, 6H).
Example 61
NH,

henyl-1,3.4-thiadiazole-3(2H)-

carboxamide
[00292] MS APCI (+) m/z 403, 405 (M+1, Cl pattern) detected; '"H NMR (400
MHz, CDCl;) 6 8.44 (br, 2H), 7.62 (s, 1H), 7.54 (d, 2H), 7.45 (d, 1H), 7.36 (d, 1H), 7.32
(m, 3H), 7.23 (m, 1H), 3.29 (m, 1H), 3.00 (s, 6H), 2.91 (m, 1H), 2.38 {(m, 1H), 2.07 (m,
1H), 1.87 (m, 1H), 1.72 (m, 1H).

Example 62

NH,
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are isolated by the use of antibodi es capabl e of binding epitopes surviving
in the netabolite). The netabolite structures are determ ned in conventional
fashion, e.g., by M, LCM or NWR analysis. In general, analysis of
metabolites is done in the same way as conventional drug netabolism studies
wel | known YO 204d4#28killed in the art. Metabolites, sF(IIMPIUELBARY are not
otherwi se found in vivo, are useful in diagnostic assays for therapeutic
dosi ng of t hesyaeHERO BNGR)QE(2i(Banimpesiviyon(3-11Rdafhy TFRephenyeln. A vidadigmpounds  may

be prepared using the reaction routes and synthesis schﬁnes as descri bed
bel ow, enpl oyi ng the tecﬂ%ﬂéﬁ@g—*&ﬂ&iﬂﬁm = = g starting

materials t Iﬂﬁizggl{ e 915' YA:2V Bleb@RliSh Olof CaBtBEyP Y BLOGER ZEAUSHiRGHIRY Rods

known in ustratlons OT the preparation of certaln COI’TpOUI’]dS of

the present diphererproy gohbried-flucrophenylhiphenyl-2 3adibydm- Ar' O-Ar’
1,3.4-thiadiazol-2-yl )Qropylcarbamat To a solution of (R)-2-((2,2-dimethyl-1,1-
diphenylpropyl)dimethylsilyloxy)propanoic acid (181 mg, 0.36 mmol) and DIEA (78 mg,

0.60 mmol) in acetonitrile (1 mL) was added HATU (137 mg, 0.36 mmol). After stirring

at room temperature for 10 minutes, a solution of tert-butyl 3-(5-(3-fluorophenyl)-2-
phenyl-2,3-dihydro-1,3,4-thiadiazol-2-yl)propylcarbamate (100 mg, 0.24 mmol) in
acetonitrile (1 mL) was added. After stirring for 3 hours, PyBOP (150 mg), DIEA (100
pL), and more tert-butyl 3-(5-(3-fluorophenyl)-2-phenyl-2,3-dihydro-1,3,4-thiadiazol-2-
yl)propylcarbamate (45 mg) was added. After stirring for 16 hours, the reaction mixture
was diluted with 10% Na;CO; (30 mL) and extracted with ethyl acetate (3 x 20 mL). The
combined organics were washed with brine (40 mL), dried over Na;SOq, filtered, and
concentrated under reduced pressure. The residue was chromatographed (1:9 ethyl
acetate/hexanes) to provide the N-Boc-O-TBDPS-protected diastereomer A (more polar,
74 mg, 40%) and the N-Boc-O-TBDPS-protected diastereomer B (less polar, 35 mg, 19%)
[00294] Step B: Preparation of (2R)-1-(2-(3-aminopropyl)-5-(3-flucrophenyl)-2-
phenyl-1.3.4-thiadiazol-3(2H)-y)-2-hydroxypropan-1-one {diastereomer A): To a solution
of the N-Boc-O-TBDPS-protected diastereomer A (36 mg, 0.047 mmol) in THF (0.5 mL)
was added TBAF (94 pL of 1.0 M solution in THF). After stirring for 3 hours at room

temperature, the mixture was diluted with half saturated NaHCO; (30 mL) and extracted
with ethyl acetate (3 x 20 mL). The combined organics were washed with brine (30 mL),
dried over Na;SQ,, filtered, and concentrated under reduced pressure. The residue was
chromatographed (30% ethyl acetate in hexanes) to provide the N-Boc-protected
diastereomer A (18 mg, 80%). To a cooled (0 °C) solution of this product in dioxane (0.5
mL) was added HCI (0.5 mL of 4.0 M solution in dioxane). After warming to room
temperature, the mixture was stirred for 4.5 hours. The reaction mixture was concentrated
under reduced pressure and dissolved in minimal dioxane and then precipitated with ether
to provide the final product (3.9 mg, 70%). MS ESI (+) m/z 388 (M+1) detected; 'H NMR
(400 MHz, 10:1 CDCI;:CD.30D) 6 7.40 (m, 8H), 7.19 (m, lH), 4.98 (m, 1H), 3.3£ (m,
1H), 3.05 (m, 2H), 2.56 (m, 1H), 2.18 (m, 1H), 1.70 (m, 1H), 1.57 (m, 3H).
Example 63
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of preparing conmpounds of Formula 1-6. 30 1NCE-30248/0 6*. 146! 68. x
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hydroxypropan-1-one (diastercomer B
[00295] Prepared as previously described in Example 62 using the N-Boc-O-
TBDPS-protected diastereomer B from Step A of Example 62. MS ESI (+) m/z 388
(M+1) detected; '"H NMR (400 MHz, 10:1 CDCl;:CD;0D) § 7.53-7.30 (m, 8H), 7.19 (m,
1H), 5.10 (m, 1H), 3.53 (m, 1H), 3.24-2.95 (m, 2H), 2.55 (m, 1H), 2.19 (m, 1H), 1.87 (m,
1H), 1.49 (m, 3H).
Example 64

Synthesis of (8)-1-

3(2H)-v])-2-methoxypropan-1-one
[00296] Step A: Preparation of tert-butyl 3-((S)-3-((S)-2-(tert-
butyldiphenylsilyloxy)propanoyl)-5-(3-fluorophenyl)-2-phenyl-2,3-dihydro-1.3.4-

thiadiazol-2-yDpropylcarbamate: To a solution of tert-butyl 3-(5-(3-flucrophenyl)-2-
phenyl-2,3-dihydro-1,3,4-thiadiazol-2-yl)propylcarbamate (0.54 g, 1.30 mmol) and (S)-2-

(tert-butyldiphenylsilyloxy)propanoic acid (0.64 g, 1.95 mmol) in DMF (10 mL) was
added PyBOP (1.01 g, 1.95 mmol) followed by DIEA (0.34 g, 2.60 mmol). After stirring
at room temperature for 14 hours, the reaction mixture was partitioned between 10%
Na;COj3 (100 mL) and ethyl acetate (100 mL). The aqueous layer was extracted with ethyl
acetate (40 mL3. The Lcombined organics were washed with brine (100-mL), Eiried over
Na,80,, filtered and concentrated under reduced pressure. The residue was

chromatographed (1:9 to 1:4 ethyl acetate/hexanes) to provide the less polar diastereomer
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WD 2006/ 044825 PCT1US2005/037305 Acid I-1 can be coupled with tert-butyl
carbazate using standard coupling procedures including, but not limted to,
EDCUHOBt , PyBOP, or DIC to produce internediate 1-2. Renoval of the

tert- butoxycarbon (Boc) group of 1-2 can be achieved b¥ treatment with a
variety of H@“'ﬁ%@uding, but not linmted ,to, TFA and"HEVPHIUYEHE to give
acid hydrazide 1-3. 1-3 can then be condensed with ketone 1-4 to provide

i nt er medi at epr?deS;t(l%()lrﬁg,:ll&"r(gaaayaromeiyyup)f acid cat aI ysts. In one enbodinent,

conpounds 1- d |n et ha oI i ¢ aclLd. and
heat ed at eléggﬁad ﬁ% r-e' 108y Of g lertspulys g ath-&zol i nes
1-6 can be pﬁﬁ?@(yﬁ%p@%y@@hdﬁhﬂﬁS%l@Mﬁbiﬂﬂﬁd:a@&%—?ﬁﬁrbﬁl@armwl de @f acid

chl oride or carboxylic acid in the presence of a standard coupling aggnt

For exanpl e, cwicddﬁaimsnh@onos t@’ahutble3Mﬂﬁ&ﬂéwmtyld@h@mwlwkpmp@mé‘s
anhydri de at ek ovah ed i STRELALY. G124} BRSBTS 30froR) AR SO Y mauch s
0.25 mmol) in THF (2.5 mL) was added TBAF (0.40 mL of 1M solution in THF). After

stirring at room temperature for 2 hours, the volume was reduced in vacuo and the mixture
was diluted with half-saturated NaHCO3 (30 mL). The mixture was extracted with ethyl
acetate (3 x 20 mL) and the combined organics were washed with brine (30 mL), dried
over Na;S80,, filtered and concentrated under reduced pressure. The residue was
chromatographed (30% ethyl acetate in hexanes) to provide the product (95 mg, 79%) as a
viscous, yellow syrup.

[00298] Step C: Preparation of (8)-1-((8)-2-(3-aminopropyl)-5-(3-fluorophenyl)-2-
phenyl-1.3.4-thiadiazol-3(2H)-yl)-2-methoxypropan-1-one: To a solution of tert-butyl 3-
((8)-5-(3-fluoropheny!)-3-((S)-2-hydroxypropanoyl)-2-phenyl-2,3-dihydro- 1,3,4-
thiadiazol-2-yl)propylcarbamate (64 mg, 0.13 mmol) in acetonitrile (1.3 mL) was added

Agz0 (150 mg, 0.66 mmol) followed by iodomethane (190 mg, 1.3 mmol). After stirring
at room temperature for 9 hours, the mixture was filtered, concentrated under reduced
pressure and chromatographed (20% ethyl acetate in hexanes) to provide the Boc-
protected product (30 mg, 45%). To this product was added HCI (0.5 mL of 4 M solution
in dioxane). After stirring at 0 °C for 10 minutes and then at room temperature for 90
minutes, the mixture was concentrated under reduced pressure to provide the product (26
mg, 95%) as the di-HCI salt. MS ESI (+) m/z 402 (M+1) detected; 'H NMR (400 MHz,
10:1 CDCl;:CD;0D) & 7.38 (m, 6H), 7.30 (m, 2H), 7.19 (m, 1H), 4.86 (br q, 1H, J = 6.3
Hz), 3.43 (s, 3H), 3.36 (m, 1H), 3.12 (m, 2H), 2.56 (m, 1H), 2.21 (m, 2H), 1.44 (m, 3H).
[00299] Absolute stereochemistry was assigned by examination of the
protein:inhibitor co-crystal structure of Eg5 and (S)-1-((8)-2-(3-aminopropyl)-5-(3-
fluorophenyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-2-methoxypropan-1-one.
Example 65
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Alternatively, treatnent of 1-5 with acid chloride and an appropriate base,
such as pyridine or Et3N, in a variety of organic solvents such as DCM or
DCE at roomtenperature affords oxadiazoline 1-6. Alternatively, 1-6 can be
prepared t hrough coupling with anhydrides, or through treatnent of 1-5 with
t he appr ' rboxylic acid and Ac20 in DCE at el enperature (80
0. Ckad?ﬁg% ?ﬁgﬁ -6 can be obtained by treatnent of ?¥Eh§?pﬁ&a :barboxylic
acid and am de-coupling reagent, including but not Iimted to EDCI/HOBT or

di et hyl cyanophosphonate, and apprdbei ate base, Et3N or DIEA, in a suitable
organi c solvent such as DCM DCE,\ DMF, THF, or solvent m xture at room
tenperature or above. In certain gnbodipgnts, this coupling is acconplished
wi t h diethyl cyanophosphonate and Eg?’K%%?FE at elevated tenperature (80 C
to provide 1-6. 4 S. 31 Ph /

[

N~N F ¢
0

—~Q
(2R)-1-(2-(3-aminopropy!)-5-(3-fluorophenyl)-2-phenyl-1,3.4-thiadiazol-3{2H)-v1)-2-

methoxypropan-1-one

[00300] Prepared as in Example 42 using appropriately substituted reagents. MS
(+) m/z 402 (M+1) detected; 'H NMR (400 MHz, 10:1 CDCl;:CD;0D) & 7.49-7.29 (m,
8H), 7.20 (m, 1H), 4.77 (br 1, 1H, J = 6.3 Hz), 3.35-3.26 (m, 4H), 3.10 (m, 2H), 2.61 (m,
1H), 2.22 (m, 1H), 1.68 (m, 1H), 1.52 (m, 3H).

Example 66

NH;
ésy@
PR\

N-N F
0

/\
$)-1-((8)-2-(3-aminopropyl)-5-(3-fluorophenyl)-2-phenyl-1.3,4-thiadiazol-3(2H)-yl}-2-

ethoxypropan-1-one

[00301] Prepared as described in Example 64 using ethyl iodide in place of methyl
iodide. MS (+) m/z 416 (M+1) detected; 'H NMR (400 MHz, 10:1 CDCl;:CD;0D) § 7.39
(m, 7H), 7.30 (m 1H), 7.20 (m, 1H), 4.85 (br q, IH, J = 6.3 Hz), 3.68-3.53 (m, 2H), 3.27
(m, 1H), 3.11 (m, 2H), 2.58 (m, 1H), 2.21 (m, 1H), 1.72 (m, 1H), 1.47 (d, 3H, J = 6.3 Hz),
1.24 (m, 3H). Stereochemistry was assigned by inference from (8)-1-((S)-2-(3-
aminopropyl)-5-(3-fluorophenyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-yI)-2-methoxypropan-
1-one.

Example 67
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X T
e c

IN\

MeO
Synthesis of 2-(3-aminopropyl)-5-(3-fluorophenyl)-N-methoxy-N-methyl-2-phenyli-1,3.4-

thiadiazole-3(2H)-carboxamide
[00302] Step A: Preparation of tert-butyl 3-(5-(3-fluorophenyl)-3-(1-carbonyl-3-
methylimidazolium _jodide)-2-phenyl-2.3-dihydro-1.3.4-thiadiazol-2-yl)propylcarbamate:
To a solution of tert-butyl 3-(5-(3-fluorophenyl)-2-phenyl-2,3-dihydro-1,3,4-thiadiazol-2-

yl)propylcarbamate (500 mg, 1.20 mmol) in THF (8 mL) was added 1,1'-carbonyl
diimidazole (234 mg, 1.44 mmol). After heating to 70 °C in a sealed vessel for 2 hours, the
mixture was cooled to room temperature and concentrated under reduced pressure. The
residue was dissolved in dichloromethane (20 mL) and washed with 0.5 M HCI (2 x 10
mL). The organic layer was dried over Na;SQy, filtered, and concentrated under reduced
pressure to provide the crude imidazole intermediate. To this product was added
acetonitrile (3 mL) followed by methyl iodide (854 mg, 6.02 mmol), After stirring at room
temperature for 24 hours, the mixture was concentrated under reduced pressure to provide
the crude product (778 mg, 99%).

[00303] Step B: Preparation of .2-(3-aminonropvl)-S-(B-ﬂuorophenvll—N-methoLy-

N-methyl-2-phenyl-1.3.4-thiadiazole-3(2H)-carboxamide: To a solution of tert-butyl 3-(5-

(3-fluorophenyl)-3-(1-carbonyl-3-methylimidazolium iodide)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propylcarbamate (157 mg, 0.241 mmol) and triethylamine (122 mg, 1.21
mmol) in THF (3 mL) was added N-methoxymethanamine hydrochloride (47 mg, 0.48
mmol). After stirring at room temperature for 2 hours, the mixture was concentrated under
reduced pressure and chromatographed (10:1 hexanes/ethy! acetate) to provide the Boc-
protected product (87 mg, 72%). To this product was added HCI (2 mL of 4M in dioxane).
After stirring at room temperature for 30 minutes, the mixture was concentrated under
reduced pressure to provide the final product as the dihydrochloride salt. MS APCI (+) m/z
403 (M+1) detected; "TH NMR (400 MHz, CDCly) § 8.43 (br, 2H), 7.54 (br, 2H), 7.36 (m,
5H), 7.22 (m, 1H), 7.11 {m, 1H), 3.74 (s, 3H), 3.34 (b}, 1H), 3.16 (s, 3H), 3.06 (br, 2H),
2.50 (br, 1H), 2.12 (br, 1H), 1.91 (br, 1H).
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preparing thiodiazolines of Fornmulas I1-3,
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[00304] The following examples were prepared as previously described in Example
67 using the appropriate thiohydrazide, ketone, and alkoxyamine or alcohol.
Example 68
; NH, \

F

Ph S
OYN“N/

F
/N‘OMe'

2-(3-aminopropyl)-5-(2,5-difluorophenyl)-N-methoxy-N-methyl-2-phenyl-1,3.4-
thiadiazole-3(2H)-carboxamide
[00305} MS ESI (+) m/z 421 (M+1) detected, 'H NMR (400 MHz, CDCl;) & 7.79
(br, 3H), 7.47 (m, 1H), 7.40 (d, 2H), 7.34 (m, 2H), 7.28 (d, 1H), 7.11 (m, 2H), 3.68 (s,
3H), 3.17 (s, 3H), 3.13 (m, 1H), 3.06 (m, 1H), 2.97 (m, 1H), 2.31 (m, 1H), 2.11 {m, 1H),
1.74 (m, 1H).

Example 69
NH;

Ph S
OYN‘N/)—_Q
0 F
Methyl 2-(3-aminopropyl)-5-(3-fluorophenyl)-2-phenyl-1.3.4-thiadiazole-3(2H)-
carboxylate
[00306] MS APCI (+) m/z 374 (M+1) detected.
Example 70

NH,

[00307) MS APCI (+) m/z 388 (M+1) detected; 'H NMR (400 MHz, CDCl;) 6 8.4
(br, 2H), 7.55 (br, 2H), 7.35 (m, SH), 7.24 (m, 1H), 7.10 (m, 1H), 4.22 (br, 1H), 4.11 (br,
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11-4,11-5,11-6 and 11-7. Thi ohydrazide 11-1 (Takasugi, J. J.; Buckwalter, B.
L., EP Patent No. 1004241) can be condensed with ketone 11-2 in an
appropriate organic solvent such as ethanol to give thiodiazoline 11-3. In
certain enbodi nents, the condensation can be catalyzed by acetic acid.

Thi odi azol i &0 206/86H8%Nn be functionalized to produce 11-4PEY/USHOHNRIHSd
coupling procedures including, but not limted to, EDCH/HOBt, PyBOP, HATU,

or DIC and t 2 r I | (ben Pt 0 1-4 can
or D C and g SPLapRs oy bt PRI SR IBOTRORRDTD. ¢

am ne base in a suitable organic solEempledth as THF. A conpound of fornula
11-5 can be prepared by reacting cqy ound 11-3 with the appropriate carbanyl
chloride in the presence of an am ne/ Base. Alternatively, a conpound of
formula 11-5 can be prepared by trea nt of. a compound of fornula 11-3 wth
"t he appropriate isocyanate in an appr prlatg organi ¢ solvent such as THE

Anot her nethod for preparing conpoungj.: S | ses subjecting the
appropri ate O N-y
) F
MeO”

Synthesis of (8)-1-((8)-2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3.4-
thiadiazol-3(2H)-yl)-2-methoxypropan-1-one

[00308] Step A: Preparation of 4-azido-1-phenylbutan-1-one: To a solution of 4-
chloro-1-phenylbutan-1-one (26.4 mL, 164 mmol) in DMSO (200 mL) was added sodium

azide (12.8 g, 197 mmol). The solution was warmed to 55 °C and stirred for 16 hours.
The cooled mixture was then treated with water (600 mL) and extracted with ether (3 x
200 mL). The combined organics' were washed with water (8 x 100 mL) and brine (100
mL) then dried over MgSQO4 and concentrated to provide the product as an orange oil (30.7
g, 99%).

[00309] Step B: Preparation of 2-(3-azidopropyl)-5-(2.S-difluorophenyl)-2-phenyl-
2.3-dihydro-1,3 4-thiadiazole: To a solution of 2,5-difluorobenzothiohydrazide (1.5 g, 7.97
mmol) in EtOH/dichloromethane (3:1, 16 mL) was added 4-azido-1-phenylbutan-1-one
(1.36 g, 7.17 mmol). After stirring at room temperature for 16 hours, acetic acid (2 drops)
was added and the mixture was stirred for another 16 hours. The reaction mixture was then
concentrated under reduced pressure and chromatographed (9:1 hexanes/ethyl acetate) to
provide the product (1.41 g, 41%) as a bright yellow syrup.

[00310] Step C: Preparation of (8)-1-((S)-2-(3-azidopropyl)-5-(2,5-difluorophenyl}-
2-phenyl-1,3.4-thiadiazol-3(2H)-y1)-2-(¢-butyldiphenylsilyloxy)propan-1-one _and (S)-1-
D-5-(2,5-difluorophenyl)-2-phenyl-1,3.4-thiadiazol-3(2H
butyldiphenylsilyloxy)propan-1-one: To a solution of (S)-2-(¢-

-2-(3-azidopro

butyldiphenylsilyloxy)propanoic acid (339 mg, 1.09 mmol) in acetonitrile (6 mL) was
added HATU (550 mg, 1.45 mmol) followed by DIEA (0.378 mL, 2.17 mmol). After
stirring at room temperature for 15 minutes, a solution of 2-(3-azidopropyl)-5-(2,5-
difluorophenyl)-2-phenyl-2,3-dihydro-1,3,4-thiadiaZole (260 mg, 0.72 mmol) in
acetonitrile (4 mL) was added. After stirring at room temperature for 16 hours, the mixture

was concentrated under reduced pressure and partitioned between saturated NaHCO; (50
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am ne to a carbonylating reagent such'as, but not limted to, triphosgene,
di phosgene, phosgene or carbonyl dii m dazole, followed by treatnment with
11-3. In certain enbodinents, the am ne can be treated with tri phosgene,
Et 3N and catal ytic DVAP 32 111DL -!1246/0069. 24! 569 vl WD 20061044825
PCT/ 1JS2005/ 037305 followed by 11-3 to give |1-5. Sigddadhikosspepounds of
formul a W928'°04$2he prepared by subjecting 11-3 to aﬁ%ﬁﬁ%ro‘?ormte in the

presence of_.an .am ne S of ormat es can  _be epared b j.ecting

P coor s RS foards g 38 AieOR Foar SRR e B Bl SRRE R gt L)
conpounds f) i kel tdralsindd ofganic! pHasanwlere| washedwithe bifie P20’ @)b¥ritd @aéd ng 11-3
wi th carbonyl diim dazole followed by addition of Mel to generate the stable
met hyl i ni d¥&9Pi ufilteisdi dad segncentyaérgi under Geduged amessure. alheohsrwn 1RibrW3sy | ani ne

or chromatographed (9:1 hexanes/ethyl acetate) to provide the less polar diasterepmer, (S)-1-

((S)-2-(3-azidoprop;'l)-5-(2,5-diﬂuorophenyl)-Z-phenyl— 1,3,4-thiadiazol-3(2H)-yl)-2-(1-
butyldiphenylsilyloxy)propan-1-one (121 mg) and the more polar diastereomer, (S)-1-
((R)-2-(3-azidopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-2-(¢-
butyldiphenylsilyloxy)propan-1-one (175 mg) as pale yellow oils. Absolute
stereochemistry was assigned by examination of a protein:inhibitor co-crystal structure of
Eg5 and (5)-1-((S)-2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-thiadiazol-
3(2H)-yl)-2-methoxypropan-1-one.

(00311} Step D: Preparation of (S)-1-({S)-2-(3-azidopropyl}-5-(2,5-difluorophenyl)-
2-phenyl-1.3.4-thiadiazol-3(2H)-yl)-2-hydroxypropan-1-one: To a solution of (S)-1-((S)-
2-(3-azidopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-2-(t-

butyldiphenylsilyloxy)propan-1-one (121 mg, 0.18 mmol) in THF (5 mL) at 0 °C was
added TBAF (0.31 mL, 1M, 0.31 mmol). After stirring at 0 °C for 1 hour and at room
temperature for 1 hour, the mixture was treated with saturated NaHCO; (20 mL) and
extracted with ethyl acetate (3 x 20 mL). The combined organics were washed with brine
(20 mL), dried over Na;SO, filtered, and concentrated. The brown oil was
chromatographed (4:1 hexanes/ethyl acetate) to provide the product (41 mg, 53%) as a
pale yellow oil.

[00312] Step E: Preparation of (8)-1-((S)-2-(3-azidopropyl)-5-(2,5-difluorophenyl)-
2-phenyl-1,3.4-thiadiazol-3(2H)-yl)-2-methoxypropan-1-one: To a solution of (S)-1-((S)-
2-(3-azidopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-yI)-2-
hydroxypropan-1-one (41 mg, 0.095 mmol) in DMF (2 mL) at 0 °C was added methyl
iodide (50 pL, 0.48 mmol) followed by sodium hydride (10 mg, 60%). After stirring at 0
°C for 30 minutes and room temperature for 3 hours, the mixture was treated with
saturated NH4Cl (20 mL) and extracted with ethyl acetate (3 x 20 mL). The combined
organic phases were washed with water (6 x 10 mL) and brine (10 mL), dried over
Na,S0,, filtered, and concentrated under reduced pressure to provide the product (40 mg,
94%) as ayellowoil. - '
[00313] Step F: Preparation  of _ (8)-1-((S)-2-(3-aminopropyl)-5-(2.5-

difluorophenyl)-2-phenyl-1.3.4-thiadiazol-3(2H To a
96

ropan-1-one:

-y1)-2-methox
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al koxyl am ne in the presence of Et3N to the nethylim dazoliumiodide salt
generates the analogs of fornulae 11-5, 11-6, and 11-7, respectively.
Derivatives of fornulae 11-5, 11-6 and 11-7 can be prepared from an

i nternedi ate_ 4-ni troghenyl carboxyl ate. Thiadiazoline 11-3 can be treated
with 4-nitrdPReePEEtor of onnate in the presence of a sui PEHUE2WHEESuch as
DIEA or Et3Nin a suitable organic solvent such as DCE or DCM at room

t enper at ur e.guspRdélbd | Orofof gL NES)- al(mﬂa(l)pm 5wyidmoa@heﬁylﬁtipﬁe@yhamme in
t he presence of a suitable base such as D or Et3N to the 4-nitrophenyl

carboxyl ate thlﬁdlalfﬁﬁl(ll'é)o!'lbztbb’@@mmomﬂrém (103ye: 833 prmob)rinTMeOH: (28] aat ed

ermer ature ALLGREBASHETRLASE Ol LRSS At B 0aBC a0 B s

Ar', Ar2, maypejomifiet rstigringnahdednalH.gballops folalt hloequthe emjxkuré ew;isl fihered atnlde

actl on seqlences, Joagr ot The ShRlce LRIl LGSt 800
and filtered to provide the di-HCI salt product as a white solid (89 mg, 79%). MS ESI (+)
m/z 420 (M+1) detected; 'H NMR (400 MHz, CDCly) & 7.52 (m, 1H), 7.45 (m, 2H), 7.35
(m, 2H), 7.28 (m, 1H), 7.13 (m, 2H), 4.70 (m, 1H), 3.40 (s, 3H), 3.27 (m, 1H), 2.88 (m,
2H), 2.43 (m, 1H), 1.96 (m, 1H), 1.57 (m, 1H), 1.45 (d, 3H, J = 7 Hz). Absolute
stereochemistry assigned by examination of a protein:inhibitor co-crystal structure of Eg5
and (8)-1-((S)-2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-
yl)-2-methoxypropan-1-one. '

Example 72
NH,
.
Ph—']’
N~
j/ g
MeO™

(8)-1-((R)-2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1.3.4-thiadiazol-3(2H)-y1)-
2-methoxypropan-1-one

{00314] Prepared as previously described in Example 71 using (S)-1-((R)-2-(3-
azidopropyl)-S-(Z,S-diﬂuorophenyl)—2-pheny1- 1,3,4-thiadiazol-3(2H)-yl)-2-(tert-
butyldiphenylsilyloxy)propan-1-one from Step C. MS ESI (+) m/z 420 (M+1) detected; 'H
NMR (400 MHz, CDCl;) & 7.51 (m, 1H), 7.44 (m, 2H), 7.36 (m, 2H), 7.29 (m, 1H), 7.12
(m, 2H), 4.71 (q, 1H, J = 6 Hz), 3.32 (s, 3H), 3.23 (m, 1H), 2.84 (m, 2H), 2.43 (m, 1H),
1.93 (m, 1H), 1.50 (d, 3H, J = 6 Hz), 1.44 (m, 2H), 1.34 (m, 1H). Stereochemistry was
assigned by inference from (8)-1-((S)-2-(3-aminopropyl)-5-(2,5-diflucrophenyl)-2- phenyl-

1,3,4-thiadiazol-3(2H)-yl)-2-methoxypropan-1-one.
Example 73
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and is well known to those skilled in the art. Exanples of use of protecting
groups are described in Schene |Il. These exanples are representative only
are not neant to limt the scope of this application in any way. b 33 \P-E
9U14SI QO6R. 2/ 33EB v! WD 2006/ 04482_5 PCT/ US2005/ 037305 ZN3 Ar2"f xr-Arl

PYN-N - 1R 25, gNR2R3 6 PCT/US2005/037305
NH,
F
of;
; N-N '
: O%,”\\ F
HO

1}-5-(2.5-difluorophenyl

thiadiazol-3(2H)-vI)-2-hydroxypropan-1-one ,
[00315] To a solution of (8)-1-((S)-2-(3-azidopropyl)-5-(2,5-difluorophenyl)-2-
phenyl-1,3,4-thiadiazol-3(2H)-yl)-2-hydroxypropan-1-one prepared as described in
Example 71 (74 mg, 0.172 mmol) in MeOH (5 mL) was added 1N HCI/MeOH (0.5 mL)
followed by 10% Pd/C (10 mg, wet, Degussa type). After stirring under a H; balloon for 1

hour, the mixture was filtered and concentrated under reduced pressure. The colorless
glass was triturated with diethyl ether and filtered to provide the di-HCI salt product as a
white solid (54 mg, 66%). MS ESI (+) m/z 406 (M+1) detected; 'H NMR (400 MHz,
CDCly) & 7.51 (m, 1H), 7.47 (m, 2H), 7.39 (t, 2H, /=7 Hz), 7.32 (t, 1H, J= 7 Hz), 7.15
(m, 2H), 4.89 (q, 1H, J = 6 Hz), 3.18 (m, 1H), 2.84 (m, 2H), 2.42 (m, 1H), 1.92 (m, 1H),
1.58 (br, 2H), 1.52 (d, 2H, J = 6.7 Hz), 1.48 (d, 3H, J = 6.7 Hz). Stereochemistry was
assigned by inference from (8)-1-((S)-2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-
1,3,4-thiadiazol-3(2H)-yl)-2-methoxypropan-1-one.

Example 74

NH,

thiadiazol-3(2H)-yl}-1-oxopropan-2-vloxy)acetate

[00316] Prepared as previously described in Example 71 using tert-butyl 2-
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[11-1 Or2 N- X}--Arl ONx~Ar" NN RRL ZNHBOC 111-3 111-3 111-4 O N_N~
Are R ZNR2BOC ZNHR2 I11-2 ArZ+Xj>--Arl ArZ-~x N, NO NN>-Ar RL Rl HI-5
111-6 Scheme 111

WO 2006/044825 PCT/US2005/037305

bromoacetate in place of methyl todide. MS ESI (+) m/z 520 (M+1) detected; 'H NMR
(400 MHz, CDCl3) & 7.50 (m, 1H), 7.46 (d, 2H, J = 8 Hz), 7.34 (m, 2H), 7.27 (m, 1H),
7.13 (m, 2H), 4.93 (q, 1H, J =6 Hz), 4.18 (d, 1H, J= 16 Hz), 3.96 (d, 1H, J= 16 Hz), 3.30
(m, 1H), 2.96 (m, 2H), 2.45 (m, 1H), 2.01 (m, 1H), 1.63 (m, 1H), 1.50 (d, 3H, J = 6 Hz),
1.46 (s, 9H). Stereochemistry was assigned by inference from (S)-1-((S)-2-(3-
aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-2-

methoxypropan-1-one.

Example 75
NH,
F
O
4
N-N
o) F
O\

2-methoxypropan-1-one
[00317] Prepared as previously described in Example 71 wusing (R)-2-(t-

butyldiphenylsilyloxy)propanoic acid in place of (S)-2-(+-butyldiphenylsilyloxy)propanoic
acid. MS ESI (+) m/z 420 (M+1) detected; '"H NMR (400 MHz, CDCl5) & 7.52 (m, 1H),
7.46 (d, 2H, /=7 Hz), 7.37 (t, 2H, J= 8 Hz), 7.30 (1, 1H, /= 7 Hz), 7.13 (m, 2H), 4.71 (q,
1H, J = 6 Hz), 3.32 (s, 3H), 3.24 (m, 1H), 2.83 (m, 2H), 2.43 (m, 1H), 1.92 (m, 1H), 1.51
(d, 3H, J = 6 Hz), 1.45 (m, 1H). Stereochemistry was assigned by comparison to (S)-1-
((S)-2~(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-2-
methoxypropan-1-one and (S)-1-((R)-2-(3-aminopropyl)-5-(2,5-difluorophenyi)-2-phenyl-
1,3,4-thiadiazol-3(2H)-yl)-2-methoxypropan-1-one.

Example 76
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[ 001401 Schene 111 shows a nethod of preparing conpounds of Formulas 111-4,
111-5 and 111-6. Conpounds 111-1 and 111-2 can be prepared as described in

Schemes | and Il using the appropriate ketone containing an am no group

ei ther masked as an azide or protected as a t-butyl carbamate. Am ne 111-3

can be g # dhy omazide 111-1 by a variety of net | 1 ng, but not
limted ﬁg,sz@iﬁggﬁ%‘nger reaction with Ph3P/water and hy roé{(]adr%@#&ggn in the

presence of PdC under | arm H2. Amine 111-3 can al so be lfrom

t-butyl duarophgnyl i ncl udi ng

but not limted to TFA {n DCqukg%o N)aéyk%gble organi ¢ sol vent such as
—ﬁearlggr%rC'at“

di oxane or diethyl ether, and 'd. Once unmasked am ne 111-3
can be fuU003ik8] f undréparedl dszprevioudDe descaibed &@s Exdriiplé, 75whengi R)R2((Bpa-(R3 are

(ndepencentl sehachedyfrenel i sl ken o byt gyotoal ot
?Tegii;% ﬁ tr&naﬁ&@pwp@m -onENORESIQR I QdIM-NG etdee®UH RVR (00 MEHICEd),} 0
. 8752 (m, 1H), 7.44 (d, 2H, J= 7 Hz), 7.35 (t, 2H, /= 8 Hz), 7.29 (t, 1H, J= 7 Hz), 7.13
(m, 2H), 4.68 (q, 1H, J = 6 Hz), 3.41 (s, 3H), 3.24 (m, 1H), 2.85 (m, 2H), 2.43 (m, 1H),
1.95 (m, 1H), 1.54 (br, 3H), 1.46 (d, 3H, J = 6 Hz). Stereochemistry was assigned by
comparison  to  (8)-1-((8)-2-(3-aminopropyl)-5-(2,5-diflucrophenyl)-2-phenyl-1,3,4-
thiadiazol-3(2H)-yl)-2-methoxypropan-1-one and (S)-1-((R)-2-(3-aminopropyl)-5-(2,5-
difluorophenyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-y1)-2-methoxypropan-1-one.

pr epar

{

Example 77
\
N~
F
@ s
4
N~N
O vl F
Q
\

-2-phenyl-1.3,4-thiadiazol-

3(2H)-y}-2-methoxypropan-1-one
[00319] Prepared as previously described in Example 47 using (S)-1-((S)-2-(3-
aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-2-
methoxypropan-1-one in place of . 1-(2-(3-aminopropyl)-5-(3-fluorophenyl)-2-phenyl-
1,3,4-thiadiazol-3(2H)-yl)-2-methylpropan-1-one. MS ESI (+) m/z 448 (M+1) detected; 'H
NMR (400 MHz, CDCls) 6 7.56 (m, 1H), 7.49 (d, 2H, J = 7 Hz), 7.39 (m, 2H), 7.32 (m,
1H), 7.17 (m, 2H), 4.73 (m, 1H), 3.44 (s, 3H), 3.26 (m, 1H), 2.56 (m, 1H), 2.49 (m, 2H),
2.34 (s, 6H), 2.05 (m, 1H), 1.63 (m, 1H), 1.50 {d, 3H, J =7 Hz).
Example 78
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of am ne 111-3 with the appropriate al dehyde or ketone in the presence of

dehydrating agents such as MgSO4 fol |l owed by reduction with NaBH4,

Na( QAc) 3BH or NaCNBH3 in a suitable organic solvent such as DCM DCE,

acetonitrile or THE Alternatively, amne 111-3 can be treated with the

appropri at e V4 #8#¢d8250r ket one in the presence of aceti cPaEUZ00FL7305

W L6- 602469066. US% 4 WD 2006/ 044825 PCT/ US2005/ 037305 and reduci ng agent

such as Na(QAc) 3BH or NaCNBH3 in suitabl g organic solvents such as DCM DCE,

acetonitrile or THF. In certain enbodi rrerms 111-3 and the appropriate

al dehyde or ketone are conbined in acetcnitrile and stirred for 1 hour.

Acetic acid and Na(OAc)3BH are then ~dged, d the reaction mxture is heated

at an elevated tenlperajure (45 C gor 111-4. Anal ogs 111-4 where R2

er R3 is -C(=0)R6, -SO02R6, - @*' )
N‘N

O
\

Synthesis of (8)-1-((S)-5-(2.5-difluorophenyl)-2-(3-(methylamino)propyl)-2-phenyl-1,3.4-
thiadiazol-3(2H)-yl)-2-methoxypropan-1-one

[00320] Step A: Preparation of tert-butyl 3-((S)-5-(2,5-difluorophenyl}-3-((8)-2-

methoxypropanoyl)-2-phenyl-2.3-dihydro-1.3.4-thiadiazol-2-yl)propylcarbamate: To a

cooled (0 °C) solution of (S)-1-((S)-2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-

1,3,4-thiadiazol-3(2H)-yl)-2-methoxypropan-1-one (50 mg, 0.12 mmol) in THF (2 mL)

was added Boc-anhydride (31 mg, 0.14 mmol). After warming siowly to room temperature
and stirring for 64 hours, the reaction mixture was concentrated under reduced pressure
and chromatographed (DCM to 2% MeOH in DCM) to provide the product as a colorless
oil (62 mg, 100%).

[00321] Step B:  Preparation of  (S)-1-((S)-5-(2.5-difluorophenyl)-2-(3-
-2-phenyl-1,3,4-thiadiazol-3(2H ropan-1-one: To a
cooled (0 °C) solution of tert-butyl 3-((S)-5-(2,5-difluorophenyl)-3-((S)-2-

-yl)-2-methox

methylamino)pro

methoxypropanoyl)-2-phenyl-2,3-dihydro-1,3,4-thiadiazol-2-yl)propylcarbamate (62 mg,
0.12 mmol) in DMF (2 mL) was added methyl iodide (37 pL, 0.6 mmol) followed by NaH
(10 mg, 60%). After slowly warming to room temperature and stirring for 16 hours, the
mixture was quenched with saturated NH4Cl (20 mL) and extracted with ethyl acetate (3 x
20 mL). The combined organics were washed with water (5 x 20 mL) and brine (20 mL),
and then dried over Na,S04. The mixture was concentrated under reduced pressure and
chromatographed (9:1 to 4:1 hexanes/ethyl acetate) to provide the Boc-protected product
(38 mg, 0.071 mmol). To this product was added DCM (2 mL) and TFA (0.5 mL). After
stirring at room temperature for 1 hour, the mixture was concentrated under reduced
pressure and partitioned between saturated NaHCOQO; (10 mL) and ethyl acetate (10 mL).
. The aqueous layer was extracted with ethyl acetate. (2 x 10 mL). The combined organics
were washed with NaHCO; (10 mL), brine (10 mL), dried over Na,SO,, and concentrated

under reduced pressure to provide a yellow oil. The oil was dissolved in ether (2 mL) and
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C(=0O) NR4R5, -SO02NR4R5, am no acid, or polypeptide can be prepared by standard
met hods known to those skilled in the art. These include but are not limted
to treatnent of amine 111-3 with acid chloride, sulfanoyl chloride, sulfonyl
chloride or isocyanate in the presence or absence of tertiary amne base,
and treatf®hosRlisll-3 with carboxylic acid, amno a‘i)b‘i*/{%&{m%i F@eptlde I n

t he presence o standard coupling reagents |ncI udi ng not mted to,
EDCI / HOBt, PyBOP, HATU, or DIC. Derivatives of the formJIa 111-5 may aI so be
pr epar ed ttcyteé oiihedN HEd imether 12 md.) al heamixtuseiavas stéradfer 3Gaminutss-amsentratadivn

ol ude, Bt erath RichePREGropRE g E] BRILALS L CL NI S S LA, ch my

hal i des, Ms&)swigsﬁ/mw €M+E§|de§elctebﬁ’|H ]SIMER (4oomm)lsm(tn;wtrédm; np)aﬂgyl(d haI i des,
sulfonate esters and sulfate esters eﬁ_{g | vent as. DMF or THE
I

to affor #1135 (my3H), §.274m. BE).pr s, e?é*)ff‘é ki He) il %1:@&5
depr ot ect  onyeand b oS, J A4°ds UANNG.45 BHL 1170.001 2181 1160, (m! Ay, 1usREMEHCI 1N a

sui tabl e
J=6Hz).
Example 79

o]

N N
¢

F
O
¥/
N-N
O’S,,.\. F

°\

Synthesis of (S)-1-{(S)-1-{3-((5)-5-(2.5-difluorophenyl)-3-({S)-2-methoxypropanoyl)-2-
henyl-2,3-dihydro-1.3.4-thiadiazol-2-yl)propylamino)-1-oxopropan-2-ylamino)-1-
oxopropan-2-ylamine
[00322) To a solution of (S)-1-((S)-2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-

phenyl-1,3,4-thiadiazol-3(2H)-yl)-2-methoxypropan-1-one (25 mg, 0.051 mmol) and Boc-
Ala-Ala-OH (19.8 mg, 0.0766 mmol) in DMF (1 mL) was added PyBOP (52.8 mg, 0.102
mmol) followed by DIEA (44 uL, 0.25 mmol). After stirring at room temperature for 64
hours, the mixture was partitioned between saturated NaHCO; (20 mL) and ethyl acetate.
The aqueous layer was extracted with ethyl acetate (10 mL). The combined organics were
washed with water (5 x 10 mL), brine (10 mL), dried over Na;S0O4, and concentrated
under reduced pressure. The orange residue was chromatographed (0-3% MeOH in DCM)
to provide the Boc-protected product as a colorless glass (30 mg, 89%). To a cooled (0
°C) solution of this product in DCM (2 mL) was added TFA (0.5 mL). After stirring for S
hours, the mixture was concentrated under reduced pressure and partitioned between
saturated NaHCO; (10 mL) and ethyl acetate. The aqueous layer was extracted with ethyl
acetate (10 mL) and the combined organics were washed with brine (10 mL), dried over .
Na,S0,, and concentrated under reducgd pressure to provide the product as a colorless

glass (25 mg, 98%). MS ESI (+) m/z 562 (M+1) detected; 'H NMR (400 MHz, CDCl;) &
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organi ¢ sol vent such as di oxane or diethyl ether, and neat formc acid. In
certain enbodinents, 111-2 is treated with NaH in DMF fol |l owed by
i odonet hane to afford 111-5 wherein R2 is nethyl. Renoval of the BOC group
is can be achieved, for exanple, with TFA in DCMto provide 111-6.

Al ternatlvel"?oz@ﬂ“éz‘can be generated from 111-3 by tre&RtFREREINITSa
suitabl e al kyl ati ng agent and a suitabl e base which may include, but is not

[ m ted to, d @) Y.SBRRNER), KADNS,2rNa2CERy) GIAGCRH, 05 DRELTIS0 (BnH, /-

appropriate solvent ~ such as acetonitrile, DVF or THE to afford 111-

(00141] In ahizpf.18He, SFh{7H:¢ c”'héﬁﬁaﬂg) 14&5 (pr&parT ﬁ&Zbd‘n%?oﬁﬁhdkl)o% 7Q:(:m nul a

-1V, b a r t ¢ n not her
and/ or fromaﬁ_ltg“?lca%g?ﬁgt eri U(a’l 3 éS| 'ﬁﬁ:@dg@lg’% eglgf’] ]gg]e(g) gr?serl es
of steps is E&pa@idthdl.anh@), 8H, J‘pGI‘HZf)J ket ¢d03Hh£—déka)rle215 (ake@ﬂ)e of hogogeneity

by the techni ques common in the art. %I | y such separations |nvoI ve
mul ti phase extraction, crystallizati oﬁ" g Solvent or

@%@

Synthesis of 1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl}-2-phenyl-1,3.4-thiadiazol-
3(2H)-yD)-2.2-dimethylpropan-1-one

[00323] Step A: Preparation of 1-(2-(3-azidopropy!)-5-(2,5-difluorophenyl)-2-

phenyl-1,3.4-thiadiazol-3(2H)-yl)-2.2-dimethylpropan-1-one: To a cooled (0 °C) solution

of 2-(3-azidopropyl)-5-(2,5-difluorophenyl)-2-phenyl-2,3-dihydro-1,3,4-thiadiazole (100

mg, 0.278 mmol) in DCM (5 mL) was added triethylamine (50.4 pL, 0.362 mmol)

followed by pivaloyl chloride (45 pL, 0.362 mmol). After warming slowly to room
temperature and stirring for 16 hours, the mixture was partitioned between DCM (10 mL)
and saturated NaHCOj3; (10 mL). The aqueous layer was extracted with DCM (10 mL) and
the combined organics were washed with brine (10 mL), dried over Na;SQ4, and
concentrated under reduced pressure. The residue was chromatographed (19:1
hexanes/ethyl acetate) to provide the product as a pale yellow oil (114 mg, 92%).
[00324] Step B: Preparation of 1-(2-(3-aminopropyl)-5-(2.5-difluorophenyl)-2-
phenyl-1,3.4-thiadiazol-3(2H)-yl)-2.2-dimethylpropan-1-one: To a solution of 1-(2-(3-
azidopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-2,2-
dimethylpropan-1-one (100 mg, 0.225 mmol) in MeOH (3 mL) was added IN HCI/MeOH
(1 mL) followed by 10% Pd/C (40 mg, wet, Degussa type). After stirring under a H;
balloon for 3 hours, the mixture was filtered and concentrated under reduced pressure to
provide the product as a white foam. MS ESI (+) m/z 418 (M+1) detected; 'H NMR (400
MHz, CDCl3) 6 7.47 (m, 1H), 7.43 (d+2H, J=7Hz), 7.35 (1, 2H, J= 7 Hz), 7.25 (m, lHj, .
7.11 (m, 2H), 3.47 (m, 1H), 3.22 (m, 1H), 2.85 (m, 2H), 2.33 (m, 1H), 1.92 (m, 1H), 1.48
(m, 2H), 1.39 (s, 9H).
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solvent m xture, distillation, sublimtion, or chromatography. Chromatography
can involve any nunber of nethods including, for exanple: reverse-phase and
nor mal phase; size exclusion; ion exchange; high, nediumand | ow pressure

| i qui d chromat ography nethods and apparatus smal | scal e anal yti cal;

simul ate ed (SMB) and 35 WDE SOUSADGS. 2456 6/044825
PCTIUSZOggggﬁbﬁgg preparative thin or thick |ayer ch? 5@5@%% as well as
techni ques of small scale thin Ilayer and flash chronat ography. [00142]

Anot her cl ass of separation met hodéxampleBles treatnent of a reaction mixture
with a reagent selected to bind to or \gnder otherw se separable a desired
product, unreacted starting materi al, feactlon by product, or the like. Such
reagents include

methylpropan-1-one (Enantiomer A

[00325] Prepared as previously described in Example 80 using isobutyryl chloride
in place of pivaloyl chloride. The 1-(2-(3-azidopropyl)-5-(2,5-difluorophenyl)-2-phenyl-
1,3,4-thiadiazol-3(2H)-yl)-2-methylpropan-1-one enantiomers were separated on a chiral

column (Chiralcel OJ-H 250 x 10 mm) eluting with 1:1 EtOH/hexanes to provide the more

polar enantiomer A and the less polar enantiomer B. Reduction of the azide group of
enantiomer A provided the final product. MS ESI (+) mvz 404 (M+1) detected; '"H NMR
(400 MHz, CDCl;) 8 7.55 (m, 1H), 7.45 (d, 2H, /= 8 Hz), 7.35 (t, 2H, J =7 Hz), 7.25 (m,
1H), 7.11 (m, 2H), 3.48 (m, 1H), 3.22 (m, 1H), 2.87 (m, 2H), 2.36 (m, 1H), 1.95 (m, 1H),
1.57 (m, 3H), 1.18 (dd, 6H, J= 11 Hz, 6 Hz).

Example 82

methylpropan-1-one (Enantiomer B

[00326] Prepared as in Example 81 using the less polar enantiomer B. MS ESI (+)

m/z 404 (M+1) detected; '"H NMR (400 MHz, CDCl3) § 7.55 (m, 1H), 7.45 (d, 2H, J = 8

Hz), 7.35 (t, 2H, J = 8 Hz), 7.28 (m, 1H), 7.10 (m, 2H), 3.48 (m, 1H), 3.24 (m, 1H), 2.88

(m, 2H), 2.36 (m, 1H), .2.11 (br, 2H), 1.96 (m, 1H), 1.57 (m, 1H), 1.18 (dd, 6H, J = 7 Hz,

13 Hz). " . “
Example 83
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I

adsorbents or absorbents such as activated carbon, nolecul ar sieves, ion
exchange nedia, or the like. Alternatively, the reagents can be acids in the
case of a basic nmaterial, bases in the case of an acidic material, binding
reagents such as anti bodi es, binding proteins, selective chelators such as
crown et her YO RG0g044873 i qui d i on extraction reagents (LI XpPCTdSza05@37345 ke.

[ 00143] Sel ection of appropriate nethods of separation depends on the nature
of the materials involved. For exanple,\boiling poi nt and nol ecul ar wei ght
in distillation and sublimation, presenge or absence of polar functional
groups in chromat ography, stability of(ﬁaterials In acidic and basic nedia

I n multiphase extraction, and the |ike. @ne ékilled in the art wll apply

techni ques nost likely to achieve s%' red_separation. [00144]
Di astereoneri ¢ mxtures can be se e nt eir, individual diastereoners
on the basis of their physical che aINq(ff ces by methods well known
| O [T F |
o
\

Synthesis of {8)-1-((R)-5-(2,5-difluorophenyl)-2-((methoxymethoxy)methyl)-2-phenyl-
1,3,4-thiadiazol-3(2H)-v1)-2-methoxypropan-1-one

[00327] Step A: Preparation of 2-(methoxymethoxy)-1-phenylethanone: To a
cooled (0 °C) solution of 2-hydroxyacetophenone (1.0 g, 7.3 mmol) in DMF (50 mL) was
added lithium hydride (74 mg, 95%, 8.8 mmol). After stirring for 30 minutes, MOM-CI

(0.73 mL, 9.5 mmol) was added slowly via syringe and the mixture was allowed to warm

slowly to room temperature and was stirred for 16 hours. The reaction mixture was treated
with saturated NH4Cl (100 mL) and extracted with ethyl acetate (3 x 50 mL). The
combined organics were washed with water (6 x 50 mL) and brine (50 mL), dried over
Na;SOs and concentrated under reduced pressure. The brown residue was
chromatographed (9:1 to 4:1 hexanes/ethyl acetate) to provide the product as a colorless
oil (0.60 g, 45%).

[00328] - Step B: Preparation of 5-(2.5-difluorophenyl)-2-

((methoxymethoxy)methyl)-2-phenyl-2.3-dihydro-1.3.4-thiadiazole: To a solution of 2-
(methoxymethoxy)-1-phenylethanone (0.60 g, 3.33 mmol) in EtOH/DCM (3:1, 12 mL)

was added 2,5-difluorobenzothiohydrazide (0.63 g, 3.33 mmol). After stirring at room
temperature for 16 hours, the mixture was concentrated under reduced pressure. The
brown residue was chromatographed (9:1 hexanes/ethyl acetate) to provide the product as
a yellow oil (0.73 g, 63%).

[00329] Step C: Preparation of (S)-2-(¢-butyldiphenylsilyloxy)-1-((R)-5-(2.5-
difluorophenyl)-2-((methoxymethoxy)methyl)-2-phenyl-1,3.4-thiadiazol-3(2H)-yl)propan-
l-one: To a solution of (S)-2-(tert-butyldiphenylsilyloxy)propanoic acid (0.70 g, 2.14
mmol) in DMF (20 mL) was added 5-(2,5-difluorophenyl)-2-((methoxymethoxy)methy!)-
2-phenyl-2,3-dihydro-1,3,4-thiadiazole (0.50 g, 1.43 mmol) followed hy PyBOP (1.11 g,
2.14 mmol) and DIEA (497 pL, 2.85 mmol). After stirring at room temperature for 16
hours, the mixture was treated with saturated NaHCO; (50 mL) and extracted with ethyl
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to those
crystall

skilled in the art, such as by chromatography and/or fracti

I zation. Enantionmers can be separated by converting the enantioneric

onal

m xture into a diastereoneric mxture by reaction with an appropriate
optically active compound (e.g., chiral auxiliary such as a chiral

208&hdshl oride), separating the diastereoppygsasosgaverting
ronzrng) the individual diastereoisoners to the corresponding

or Nbshe
(e

al cohol

pure enantlorrers Al sq, he conmpounds , of t.he en
be at r opiaseiaisr@ X &0 gnL). shedombued arasnns ess, washgd FEY wiRE [ A rpflm of

this inv
col um.

?cgof

3@0 mIBN&Md QIR N, RN ad %c&ﬁra%prﬁfd@i RdudM piecuef TRe ¢dligwel HPLC

srngle st ef eol soner, .g., an enantiooner, substantially

free of |rbsduesWesr dupmateeraphaly(18d tolh: hhwedeiégthyleagemm ionffert thaless acleni c

EerTagent s o oSl AL TR MAGEN 2L °Cr gl

m xture
active r
Conpound

Y(metBOHMidx®)m&hBpDphetydd, 3, 4-Headiatol-82H}99btopan-1-one (110 mg,
12%), and the more polar diastereomer (8)-2-(tert-butyldiphenylsilyloxy)-1-((S)-5-(2,5-
difluorophenyl)-2-((methoxymethoxy)methyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-yl)propan-
l-one (146 mg of a 1:1 mixture with starting material) as yellow oils. Absolute
stereochemistry was assigned by inference from (8)-1-((R)-5-(2,5-difluorophenyl)-2-
(hydroxymethyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-2-methoxypropan-1-one.

[00330] Step D: Preparation of _ (8)-1-((R)-5-(2.5-difluorophenyl)-2-

((methoxymethoxy)methyl}-2-phenyl- 1,3 4-thiadiazol-3(2H)-yl)-2-hydroxypropan-1-one:
To a cooled (0 °C) solution of (S)-2-(tert-butyldiphenylsilyloxy)-1-((R)-5-(2,5-
difluorophenyl}-2-((methoxymethoxy)methyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-yl)propan-
1-one (110 mg, 0.17 mmol) in THF (10 mL) was added TBAF (0.28 mL, 1.0 M, 0.28
mmol). After slowly warming to room temperature and stirring for 16 hours, the mixture
was treated with 0.5 N HCI (30 mL) and extracted with ethyl acetate (2 x 30 mL). The
combined organics were washed with NaHCO; (30 mL) and brine (30 mL), dried over
Na;S04, and concentrated under reduced pressure. The pale yellow residue was
chromatographed (9:1 to 4:1 hexanes/ethyl acetate) to provide the product as a white solid
(0.045 g, 64%).

[00331) Step  E: Preparation of  (8)-1-((R)-5-( 2,5-diﬂuorophenvl)—2-
((methoxymethoxy)methyl)-2-phenyl-1.3.4-thiadiazol-3(2H)-yl}-2-methoxypropan-1-one:
To a cooled (0 °C) solution of (S)-1-((R)-5-(2,5-diftuorophenyl)-2-
((methoxymethoxy)methyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-2-hydroxypropan-1-one
(45 mg, 0.11 mmol) in DMF was added methyl iodide (100 pL, 1.6 mmol) followed by

sodium hydride (10 mg). After slowly warming to room temperature and stirring for 16
hours, the mixture was treated with saturated NH4Cl (10 mL) and extracted with ethyl
acetate (2 x 10 mL). The combined organics were washed with water (6 x 10 mL) and
brine (10 mL), dried over Na;SO4 and concentrated under reduced pressure. The pale
yellow residue was chromatographed (4:1 to 2:1 l;exanes;’cthyl acetate) to provide the
product as a pale yellow oil (0.040 g, 86%). MS ESI (+) m/z 437 (M+1) detected; '"H NMR
(400 MHz, CDCl;) § 7.54 (m, 1H), 7.42 (m, 2H), 7.35 (m, 2H), 7.29 (m, 1H), 7.12 (m,
106
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Lochmuller, C. H, J. Chromatogr., (1975), 113(3):283-302). Racem c m xtures
of chiral conpounds of the invention can be separated and isol ated by any
suitable nmethod, including: (1) formation of ionic, diastereoneric salts
with chiral conpounds and separation by fractional crystallization or other
met hods, (2W0 WPE¥E828n of diastereomeric 36 WE $0H6j OUBGL/URIOGHRTIE WO
2006/ 044825 PCT1US2 00 510 3 7 30 5 conmpounds with chiral derivatizing
reagents, sepgy, atsloqgl m) 4h$(d;|I1H$.tfer1©Q{®HB7l @) UH, £oMidz)s4.69 (d,0H; He 10UH8,

St er eoi soners, e’d‘i n(ga ration he subst ant al lK pure or enriched
st er eoi somer & éll(% % ¢-38ri@esHi Hli ‘}sa(d c%hd’ TiloHg) Staseochesigly sras rdsyemdntt ry,

Anal yt ' Cal %?%8%% 9 ggamp ha('SW?Qi)Oﬂ(’Q 5 dllﬂlil}flloBﬂenW)-MyHﬁ)&ymgﬂyb) ZWeﬁﬁll P@kker 1

I nc.
thladxa‘zol 3(2H)-yl)-2-methoxypropan-1-one. '

Example 84

-2-phenyl-1.3.4-thiadiazol-

3(ZH)-y)-2-methoxypropan-1-one

[00332] Prepared as previously described in Example 83 using (S)-2-(tert-
butyldiphenylsilyloxy)-1-(($)-5-(2,5-difluorophenyl)-2-((methoxymethoxy)methyl)-2-
phenyl-1,3,4-thiadiazol-3(2H)-yl)propan-1-one from Step C. MS ESI (+) m/z 437 (M+1»)
detected; '"H NMR (400 MHz, CDCl3) & 7.53 (m, 1H), 7.43 (m, 2H), 7.37 (m, 2H), 7.31
(m, 1H), 7.11 (m, 2H), 4.76 (m, 4H), 4.47 (d, 1H, J = 10 Hz), 3.41 (s, 3H), 3.35 (s, 3H),
1.47 (d, 3H, J =7 Hz). Stereochemistry was assigned by inference from (S)-1-((R)-5-(2,5-
difluorophenyl)-2-(hydroxymethyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-2-
methoxypropan-1-one.

Example 85

Svnthesis of (S)-1-

thiadiazol-3(2H)-yl)-2-methoxypropan-1-one
00333 ~ To. a solution of (S)-1-((R)-S-(2,'5—diﬂuorophenyl)-Z-
{(methoxymethoxy)methyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-2-methoxypropan-1-one
(16 mg, 0.037 mmol) in MeOH (2 mL) was added HCI (300 uL of 6 M solution). After
107
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[ 001461 Under nethod (1), diastereoneric salts can be fornmed by reaction of
enantionerically pure chiral bases such as brucine, quinine, ephedrine,

strychni ne, a- nethyl - (i-phenyl ethylam ne (anphetam ne), and the like with
asynmmetric conpounds bearing acidic functionality, such as carboxylic acid

and sul fq,P' 900%%1(3 The di astereoneric salts may be i&%ﬂﬁfsgoots}ﬁsﬁﬁipar ate by

fractional "Crys aﬁ I zation or ionic chronmatography. séparation of the
optical isomers of am no conpounds, addition of chiral carboxylic or
sul f oni ¢ steimgsat 5§ E€Nfoas hoarspthe mexfufowasccomteiddp rocm tamperatareiadd pamitidedd ¢ aci d,

or lacticg acid can S L0 formation of the diastereoneric,salts. [001471

Al t er nat i BFBYSFD SB'}'frar‘ﬁé{ ﬁ@)lg([:bZ)@oFﬁéaE Sg’?’} %Cteg‘ttetg]oblgﬁie | AAIEPUS PPAY WP wi t h

one enantd,ga®ed @fth dithGNhdetdte COPPOUNY. TR dRiUMMA HHhASEsONGe WRERE Wit brikdE.  and

Wlen, S. "Stereochém stry of Organic Oog%(;unds" John Wley & Sons, Inc.,
T

1994, p. (32mL), dikdagtes Neaodey,iand corsoudiers u belCP‘i)PWéﬂlr%yTheeméﬁt yallgwasymetri c
Conpoundsres%l}emvas chromatographed (9:1 to 2:1 hexanes/ethyl acetate) to provide the product as a

colorless gum (4.2 mg, 29%). MS ESI (+) m/z 393 (M+1) detected; 'H NMR (400 MHz,

CDCl;) 8 7.52 (m, 1H), 7.37 (m, 5H), 7.13 (m, 2H), 4.74 (m, 2H), 4.48 (d, 1H, J= 11 Hz2),

419 (d, 1H, J = 10 Hz), 3.44 (s, 3H), 1.59 (m, 3H). Absolute stereochemistry was

assigned by examination of a protein:inhibitor co-crystal structure of Eg5 and (S)-1-((R)-

5-(2,5-difluorophenyl)-2-(hydroxymethyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-2-

methoxypropan-1-one.

Example 86
NH;

Svynthesis of 1-(2-(3-aminopro
oxadiazol-3(2H)-vD)-2,2-dimethylpropan-1-one

{00334} Step A: Preparation of N’-(4-azido-1-phenylbutylidene)-5-chloro-2-methyl

benzohvdrazide: To a solution of 5-chloro-2-methylbenzohydrazide (2.70 g, 14.62 mmol)

prepared as in Example 1, Step B, in toluene (100 mL) was added 4-azido-1-phenylbutan-

l-one (3.04 g, 16.1 mmol) prepared as in Example 70, Step A, followed by p-
toluenesulfonic acid monohydrate (0.28 g, 1.46 mmol). The reaction was heated to reflux

and stirred under a Dean-Stark trap for 16 hours. The cooled mixture was diluted with

EtOAc (300 mL) and washed with NaHCO; (100 mL). The aqueous layer was extracted

with EtOAc (100 mL) and the combined organids were washed with brine (100 mL), dried

over Na;SO4 and concentrated. The residue was triturated with ether and filtered to afford

the product (3.09 g, 59%) as a tan solid.

[{00335] Step B: Preparation of 1-(2'-(3-azigopropyl)-s-(s-chloro-2-mrethylphenvl)- ¢

2-phenyl-1,3.4-oxadiazol-3(2H)-yl)-2.2-dimethylpropan-1-one: To a solution of N'-(4-
azido-1-phenylbutylidene)-5-chloro-2-methy! benzohydrazide (106G mg, 0.28 mmol) in
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enantionerically pure chiral derivatizing reagents, such as nenthyl
derivatives, followed by separation of the diastereoners and hydrolysis to
yield the pure or enriched enantioner. A nmethod of determ ning optical
purity involves nmaking chiral esters, such as a nenthyl ester, g_,
(-)ment hyl &) Y0ePd8¥ate in the presence of base, or Nbsﬁ@VU§§¥%$”‘%-nethoxy-
a-(trifluoronethyl)phenyl acetate (Jacob Ill. J Og. Chem, (1982) 47;4165),
of the racepjritine itk Pwasaddeapilaloy etgorideq 78 HINYR6amROD Whet stirrihp @t pogsence
of the two atropisoneric enantloners or dlastereoner tableggla tereoners

of atropi sontmiPEratER fRsJGrfiparscths helgrogensaps MEHULs eS| tE3ied With Wgter,
rever se- phasgGheenm rfqﬂ:t@a%y 3 &Ollb%ﬁg THR! p&ﬁ&néd)rorgﬁ&%ﬁ&swwé washed

atropl soneri c napht |soqu nol i nes (WD 96/ 15111 By nethod (3), a racemc
i xture of tmcamaciylmﬁelr(‘o%@hhlsl@ (§5pk§.}mtbd~ldﬂﬁ0£ﬁ|00nhl ayk brpiey(1Gsiliighen chiral

oLt onar g e SR b YL OSSR MR bl 8o
hexanes/EtOAc) to afford the product (62 mg, 50%) as a colorless oil.

[00336] Step C: Preparation of 1-(2-(3-aminopropyl)-5-(5-chloro-2-methylphenyl)-
2-phenyl-1,3.4-oxadiazol-3(2H To a solution of 1-(2-(3-
azidopropyl)-5-(5-chloro-2-methylphenyl)-2-phenyl-1,3,4-oxadiazol-3(2H)-yl)-2,2-

-y1)-2.2-dimethylpropan-1-one:

dimethylpropan-1-one (62 mg, 0.141 mmol) in methanol (2 mL) was added PtO; (5 mg)
followed by 1IN HCI/MeOH (0.42 mL, 0.42 mmol). The mixture was hydrogenated under
a balloon atmosphere for 4 hours then filtered through GF paper and the filtrate
concentrated. The residue was purified by flash column chromatography (CH,Cl; to 3%
MeQH/CH;Cl; to 10%) to afford the di-HCI product which was triturated with hexanes
and filtered to afford a white solid (18 mg, 26%). MS ESI (+) m/z 414 (M+1) detected; 'H
NMR (400 MHz, CDCl;) & 7.74 (s, |H), 7.54 (d, 2H, J= 7 Hz), 7.33 (m, 4H), 7.22 (d, 1H,
J=9 Hz), 3.36 (m, 1H), 3.08 (m, 1H), 2.99 (m, 1H), 2.63 (s, 3H), 2.46 (m, 1H), 1.78 (m,
2H), 1.33 (s, 9H).

[00337] The following examples were prepared ﬁsing the appropriately substituted
benzohydrazides, ketones and acid chlorides:
Example 87
NH,
=
o)
r2a®
2HCI

{2-(3-aminopropyl)-5-(2.5-difluorophenyl}-2-phenyl-1.3.4-oxadiazol-3(2H)-
N(phenyl)methanone dihydrochloride
[00338] MS ESI (+) m/z 421.9 (M+1) c}etected; 'H NMR (400 MHz, CDCl;) & 7.95
* (d, 2H, J = 8 Hz), 7.67 (d, 2H, J = 8 Hz), 7.46 (m, 1H), 7.36 (m, 6H), 7.12 (m, 2H), 3.37
(m, 1H), 3.00 (brs, 2H), 2.63 (m, 1H), 1.86 (m, 2H).

Example 88
109
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513: 375-378). Enriched or purified enantionmers can be distinguished by

nmet hods used to distinguish other chiral nolecules withasymetric carbon
atons, such as optical rotation and circular dichroism [001481 The
conmpounds of the invention find use in a variety of applications. 37 11\D6.
9010N000%; 5 r2 WO 2006/ 044825 PCT/ US2005103730 | to certain
enbodineﬁ?g?ﬁ%ﬁﬁgginvention provi des net hods of bIock?ﬁaﬁﬁgﬁﬁgﬁﬂ%biting
mtosis by adm nistering an effective punt of a conpound of Formula 1-1V.
As will be appreciated by those skillgd® n the art, mtosis may be altered in
a variety of ways; that is, one can yaffect mtosis either by increasing of
degreasing the activity of a conpornént iR the mtotic pathway. Stated

7
¢ N t
O:§L F
2HCi

1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-oxadiazol-3(2H)-y1)-2,2-

dimethylpropan-1-one dihydrochloride
[00339] MS ESI (+) m/z 402 (M+1) detected; '"H NMR (400 MHz, CDCl) & 7.54
(m, 2H), 7.45 (m, 1H), 7.33 (m, 3H), 7.14 (m, 2H), 3.29 (m, 1H), 3.04 (m, 2H), 2.51 (m,
1H), 1.79 (m, 2H), 1.33 (s, SH).

Example 89
NH,

O:Q_‘< F
2HCt

1)-5-(2,5-difluorophenyl)-2-phenyl-1,3.4-oxadiazol-3(2H

1-(2-(3-aminopro

methylbutan-1-one dihydrochloride
[00340] MS ESI (+) m/z 402 (M+1) detected; "H NMR (400 MHz, CDCl3) & 7.59
(d, 2H, J = 8 Hz), 7.51 (m, 1H), 7.34 (m, 3H), 7.15 (t, 2H, J = 8 Hz), 3.20 (m, 1H), 3.02
(m, 2H), 2.64 (m, 2H), 2.49 (m, 1H), 2.11 (m, 1H), 1.82 (m, 2H), 0.89 (t, 6H, /= 7 Hz).
Example 90

NH,
F
0
N
N
025 Cl

2HCI

-2-phenyl-1,.3.4-oxadiazol-3(2H

-5-(5-chloro-2-fluorophenyl

methylbropan-1-one dihydrochloride
[00341] MS ESI (+) m/z 404.4 (M+1) detected; 'H NMR (400 MHz, CDCl3) 6 7.77
(m, 1H), 7.57 (m, 2H), 7.41 (m, 1H), 7.35 (m, 3H), 7.13 (t, 1H, J=9), 3.31 (m, 1H), 3.21
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di srupted) by disturbing equilibrium either by inhibiting or activating

certain conponents using the conpounds of the present invention, for
exanpl e, by nodulating spindle function or blocking mtotic kinesin. Simlar
approaches may be used to alter neiosis. 1001491 In certain enbodi nents, the
conpounds oWQWB6/H4H828nti on can be used to nodul ate mi t oP$EUEIPHHTES

formati on,

t hus causing prolonged cell cycle arrest in mtosis. By
"nodul at e" héngeiH), 8.64 farXH)al.be{mnH)ml 80t(inc2HpilAd|(d, Frbriral iHmh, 1.0l 3idj hg

i ncreasing ag&Hzcd)ecr easing spindle formation. By "mtotic spindle formation"
t

herein is nea

rgani zation of mcrotubules into bipolar structures by

mtotic kinesins. By "mtotic spindl egxgmpienicti on” herein is neant mtotic
arrest and nonopol ar spindle formation. 1001501 In certain enbodi nents,

conpounds of, the invention can be used t
activity of a mtotic kinesin.
menber of the binC subfamly of mtotic

NHyind te and/ or nodul ate the

o
N-

v/,
o=§_N =
2HCI
1)-5-(2-chloro-5-fluorophenyl)-2-phenyl-1,3.4-oxadiazol-3(2H
methylpropan-1-one dihydrochloride
[00342] MS ESI (+) m/z 404 (M+1) detected; '"H NMR (400 MHz, CDCl3) 8 7.56
{m, 3H), 7.45 (m, 1H), 7.33 (m, 3H), 7.11 (m, 1H), 3.30 (m, 1H}, 3.21 (m, 1H), 3.06 (brs,
2H), 2.58 (m, 1H), 1.83 (m, 2H), 1.19 (d, 3H, J= 7 Hz), 1.09 (d, 3H, /= 7 Hz).
Example 92

methylpropan-]-one dihy' drochloride
[00343] MS ESI (+) m/z 420 (M+1) detected, 'H NMR (400 MHz, CDCl;) 6 7.80

(d, 1H, J =2 Hz), 7.57 (d, 2H, J = 8 Hz), 7.42 (d, 1H, J = 8 Hz), 7.34 (m, 4H), 3.30 (m,
2H), 3.21 (m, 1H), 3.07 (brs, 1H), 2.57 (m, 1H), 1.82 (m, 2H), 1.19 (d, 3H, J = 7 Hz), 1.09
(d, 3H, /=7 Hz).

Example 93

WDE - 80248/0068 - 245568 v1

t he

In an enbddiment, the mtotic kinesinis a
i neRi ns as described in U S. Patent



No. 6,284,480, which is incorporated herein by reference. In a further

enbodi nent, the mtotic kinesin is human KSP, although the activity of
mtotic kinesins fromother organisnms may al so be nodul ated by the conpounds
of the present invention. In this context, nodul ate neans either increasing
or decregnh AfdaRkdl e pol e separation, causing malfopERijsdfsotssss - SPlaying,
of mtotic spindle poles, or ot hervm se causing norphol ogi cal  pert urbat I on of
the mtotic spindle. f3 P for these
pur poses are Pt Te F d * h - Rer mitotic

ki nesins may be i nhi b| tﬂ%_%&@@d_]gaﬁr@ﬂa@hgmm@nw esent I nvention. [00151]
In certain enbodi nents, e conpounds of the i1nvention can be used to treat
abnor nal [@ﬂ34ﬂﬂvvant ads E5i I(+)gm(3v&8lﬁ ®bridideiestad;, HsNMR 400 Mz, RBC1Y)id.3%d t o,

st enosi @6 220y LFARR L oB SBReD. 7 e ri i B A B 23 Whce
fungal or3my ek (|ukY, Y 05 ¢mi, NARAtOSqRS | H, wfI8myaHe /87 (m, 2H).
Example 94

2.2-dimethvlpropan-1-one dihydrochloride

[00345] MS ESI (+) m/z 418 (M+1) detected; 'H NMR (400 MHz, CDCly) & 7.54
(m, 3H), 7.47 (m, 1H), 7.33 (m, 3H), 7.10 (m, 1H), 3.28 (m, 1H), 3.02 (m, 2H), 2.52 (m,
1H), 1.79 (m, 2H), 1.35 (s, 9H). ’

Example 95

@é»@

2HCI

1-(2-(3-aminopropyl)-5-(2.5-dichlorophenyl)-2-phenyl-1,3.4-oxadiazol-3(2H)-yl)-2,2-
dimethylpropan-1-one dihydrochloride
[00346] MS ESI (+) m/z 435 (M+1) detected; 'H NMR (400 MHz, CDCl3) & 7.77
(d, 1H, J=2 Hz), 7.55 (d, 2H, J = 6), 7.40 (d, 1H, J = 9 Hz), 7.34 (m, 4H), 3.32 (m, 1H),
3.08 (m, 1H), 3.00 (m, 1H), 2.50 (m, 1H), 1.79 (m, 2H), 1.35 (s, 9H).
Example 96

112
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di seases, arthritis, graft rejection, inflammatory bowel disease,
proliferation induced after nedical procedures, including, but not limted
to, surgery, angioplasty, and the like, by admnistering a therapeutically
effective anount of a conpound of Formula I-1V, or a pharmaceutically
accept abl e SEP20068#88Y ug, netabolite or sol vate thereof . PSB/USRNFOEINZ 4
no66LSY6. 1 WO 211061044825 PCT/ US2005/ 037305 [00152] The terns "abnor nal
cell growth" and "hyperproliferative disander" are wused interchangeably in
this application and, unless otherw se §ndicated, refer to cell growth that
I s i ndependent of normal regul atory nmechani sns (e.g., |oss of contact
inltibition). Exanples of abnormal gr owk b conditigns i9clude, but are
not limted to, cancer, autoinmu rgease Lhritis, graft rejection,

i nfl ammat ory bowel disease, or

v
‘ ° 2HCI Cl
1-(2-(3-aminopropyl}-5-(5-chloro-2-methylphenyl)-2-phenyl-1.3.4-oxadiazol-3(2H)-yl)-2-
methylpropan-1-one dihydrochloride

[00347] MS ESI (+) m/z 400 (M+1) detected; 'H NMR (400 MHz, CDCl;) § 7.78
(s, 1H), 7.56 (d, 2H, J = 8 Hz), 7.33 (m, 4H), 7.22 (d, 1H, J = 9 Hz), 3.26 (m, 2H), 3.03
(m, 2H), 2.58 (s, 3H), 2.53 (m, 1H), 1.80 (m, 2H), 1.18 (d, 3H, /=7 Hz), 1.07 (d, 3H, J =

7 Hz).

Example 97

0
/7
N«
o= N F
F
2HCI

1}-5-(2-fluoro-5-(trifluoromethyl)phenyl)-2-phenyl-1,3.4-oxadiazol-
3(2H)-y1}-2.2-dimethylpropan-1-one dihydrochloride

[00348] MS ESI (+) m/z 452 (M+1) detected; '"H NMR (400 MHz, CDCl;) & 8.01

(d, 1H, J =6 Hz), 7.73 (m, 1H), 7.55 (d, 2H, J = 6 Hz), 7.34 (m, 4H), 3.38 (m, 1H), 3.12

(m, 1H), 3.01 (m, 1H), 2.48 (m, 1H), 1.82 (m, 2H), 1.34 (s, 9H).

Example 98

NH,
0 S
Oy

2HCI

)-2-phenyl-S-(thiophen-2-y1)- 1.3 4-oxadiazol-3(2H

dimethylpropan-1-one dihydrochloride
[00349] MS ESI (+) m/z 372 (M+1]) detected; '‘H NMR (400 MHz, CDCl;) § 7.53
113
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proliferation induced after a nedical procedure. [00153] The phrase
"therapeutically effective anount” neans an anount of a conpound of the
present invention that (i) treats or prevents the particul ar disease,
condition, or disorder, (ii) attenuates, aneliorates, or elimnates one or
nor e syn;etoms o& _the particul ar disease, condition, @Qfrek86cdens or (iii)
prevents 8" ger ﬁ% the onset of one or nore synptons of the particul ar

di sease, Ty fydiy s r [ e ncer, the
therapeutﬁggﬁré’g fgg€FVé gﬁgﬁﬁgggiﬁ%Egigﬁﬁﬁﬁﬁégn%%gﬂgﬁ’%%ﬁqﬁﬁéggf f cancer
cells; redusk(m,H&) ufbm,IH)el.33 GhoH).t (i.e., slow to some extent and
preferably stop) cancer cell infilgratio 9into peri pheral organs; inhibit
(i.e., slowto sonme extent and pre *9 stop) tunor netastasis; inhibit,
to some extent, tunor growth; and/or reNHgve to sone extent one or nore of

t he synptons associated with the cancef. To the extent the WUWrug may prevent

growm h and/or kill existing cancer celfs, it may be cytostatic and/or
S
N~N ==

%
2HKClI
1-(2-(3-aminopropyl)-2-phenyl-5-(thiophen-3-yl)-1.3.4-oxadiazol-3(2H)-y1)-2.2-
dimethylpropan-1-one dihydrochloride
[00350] MS ESI (+) m/z 372 (M+1) detected; 'H NMR (400 MHz, CDCls) & 7.80
(d, 1H, J=3 Hz), 7.53 (d, 2H, J= 6 Hz), 7.48 (d, 1H, J= 5 Hz), 7.33 (m, 4H), 3.24 (m,
1H), 2.99 (brs, 2H), 2.48 (m, 1H), 1.73 (m, 2H), 1.33 (s, 9H).
Example 100
NH,

T
/
Ned N

cl
o)

1-(2-(3-aminopropyl)-5-(5-chlorothiophen-2-yl1)-2-phenyl-1,3.4-oxadiazol-3(2H)-y1)-2.2-
dimethylpropan-1-one
[00351] MS ESI (+) m/z 406 (M+1) detected; 'H NMR (400 MHz, CDCly) § 7.52
(d, 2H, J = 9 Hz), 7.33 (m, 3H), 7.30 (d, 1H, J = 4 Hz), 6.89 (d, 1H, J = 4 Hz), 3.23 (m,
1H), 2.95 (m, 2H), 2.47 (m, 1H), 1.72 (m, 2H), 1.31 (s, 9H).
Example 101

NH,
F
o) —
F
N\N/ \ /
0 \
; 2Hot T .

-2-(4-fluorophenyl)-1 3 4-oxadiazol-3(2H)-

y1)-2.2-dimethylpropan-1-one dihydrochloride
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cytotoxic. For cancer therapy, efficacy can be neasured, for exanple, by
assessing the tine to disease progression (TTP) and/or determ ning the
response rate (RR). [00154] It is appreciated that in sonme cases the cells
may not be in a hyper- or hypoproliferation state (abnormal state) but still
require treé‘fQ@ﬁé/Q“Fﬁr exarrpl e, during wound healing, tRETEBIPEIFHY be
proliferating "normally", but proliferation enhancenent nay be desired.
Simlarly, cuss , i I in a
Sl arly, Jeshpousea shoks md a6 19 s cld snovamsate el coamys el 3
by di rectly(meBH}aﬂcASr(gq GHYWE 15 (@, 20)c7.6p (mp2HDH . lBrﬁm bH), 2Ry (brse2d),A8Hmef a

pl ant or or ely affects the crop. Thus, in certain

enbodi nment sqﬁ]hfsﬂ} m&m bﬁgi‘/fé]g n i ncludes application to cells or
individuals that are afflicfed or mayxgmenmal |y beconme afflicteq wth any
one of these disorders or states. [00155 The invention also provides a

phar maceuti cal conposition for the treat

2HCI F

1-(2-(3-aminopropv])-5-(2.5-difluorophenvyl)-2-p-tolyl-1.3 4-oxadiazol-3(2H}-y1)-2.2-

dimethylpropan-1-one dihydrochloride
[00353] MS ESI (+) m/z 416 (M+1) detected; 'H NMR (400 MHz, CDCl;) § 7.42
(m, 3H), 7.13 (m, 4H), 3.26 (m, 1H), 3.04 (m, 2H), 2.51 (m, 1H), 2.29 (s, 3H), 1.78 (m,
2H), 1.33 (s, 9H).

Example 103
NH,

yl)-2.2-dimethylpropan-1-one dihydrochloride

[00354] MS ESI (+) m/z 436 (M+1) detected; 'H NMR (400 MHz, CDCl3) & 7.51
(d, 2H, J =9 Hz), 7.44 (m, 1H), 7.30 (d, 2H, J = 9 Hz), 7.15 (m, 2H), 3.25 (m, 1H), 3.01
(m, 2H), 2.48 (m, 1H), 1.74 (m, 2H), 1.33 (s, 9H).
Example 104
NH,
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of a hyperproliferative disorder in a mammal which conprises a
therapeutically effective anmount of a conpound of the present invention, or
a pharmaceutically acceptable salt, prodrug, netabolite or solvate thereof,
and a pharnmaceutically acceptable carrier. In certain enbodinents, the

i nvent i oRyghANIERSs @ Phar maceuti cal conposition for tqQHwﬁgo%Wgﬁoé 8824518868
- 345568 VVVI)2006/044825 PCT/ US2005/ 037305 treat nent o q tunors such
as skin, breast, brain cerV|caI carC|nonas testlcular carcinonms, etc.
More part ile@ GRYDed bay Dide(2; - diflberephe o3.Aronadiasol BEAD- and

nmet hods of the |nvent|o' QQF&HQ V anqr&wQQﬁ<ﬁ6&ﬂ&ﬁﬁ to: Cardlac sar conm
(angi osarcoma, fibros ﬂ&‘@hﬁ—rﬂ%@%ﬁrwmfh‘méargom nmyxoma,

r habdonmy queassii br oS ESI {-pona 4$OQM+QD détecred; 'HUNNIR bi0oridHageDIOt;) 6ards noma

squanpus cell, undifferentiate
(sq (m, 5H), 7.15 (m, 2H), %% (m, lH) 3.05 (brs, 2H), 2.48 (m, 1H), 1.77 (m, 2H), 1.33 (s,
OH).
Example 105
ovel b

1-(2-(3-aminopropyl)-5-(2.5-difluorophenyl)-2-(3.4-dimethylphenyl)-1.3.4-0oxadiazol-
3(2H)-y1)-2,2-dimethylpropan- 1-one dihydrochloride
[00356] MS ESI (+) m/z 429.9 (M+1) detected; 'H NMR (400 MHz, CDCl3) & 7.44
(m, 1H), 7.30 (s, 1H), 7.25 (m, 1H), 7.10 (m, 3H), 3.25 (m, 1H), 3.04 (m, 2H), 2.50 (m,
1H), 2.22 (s, 3H), 2.19 (s, 3H), 1.80 (m, 2H), 1.33 (s, 9H).
Example 106
NH,

2HCI F

1-(2-(3-aminopropyl)-2-(4-tert-butylphenyl)-5-(2,5-difluorophenyl)-1.3.4-oxadiazol-
3(2H)-yl)-2.2-dimethylpropan-1-one dihydrochloride
[00357] MS ESI (+) m/z 458 (M+1) detected; 'H NMR (400 MHz, CDCl3) § 7.47
(d, 2H, J =9 Hz), 7.41 (m, 1H), 7.34 (d, 2H, J = 9 Hz), 7.12 (m, 2H), 3.29 (m, 1H), 3.04
(brs, 2H), 2.52 (m, 1H), 1.78 (m, 2H), 1.35 (s, 9H), 1.24 (s, 9H).
Example 107
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smal |l cell, undifferentiated |arge cell, adenocarci noma), alveolar
(bronchi ol ar) carcinoma, bronchial adenoma, sarcoma, |ynphoma, chondromat ous
hamart oma, nesot helioma; Gastrointestinal: esophagus (squanous cel

carci noma, adenocarci noma, |eionmyosarcoma, |ynphoma), stomach (carci noma

| ynphorma, | YO MP68HB¥onm), pancreas (ductal adenocarci nBFEUSTRYW I oma

gl ucagonoma, gastrinoma, carcinoid tunors, vipoma), small bowel

(adenocarci noma, |ynphoma, carcinoid tunmgks, Karposi's sarconmm, |eionmona,
hemangi oma, |ipoma, neurofibroma, fibronf), |arge bowel (adenocarcinons,
tubul ar adenoma, villous adenoma, hamaptfomag | ei omyoma); Genitourinary
tract: kidney (adenocarcinoma, W) L ugor phrobl astoma], |ynphons,

| eukem a), bl adder and urethra (54!2}1 S rcinoma, transitional cel
carci noma, adenocarci nona), prostate (gdgnoc i noma, sarcomm), testis

(sem noma, teratona, enbryonal carci %ﬁ&?tpcarcinona, chori ocarci noma
sarcoma, interstitial cell carcinoma, ffDbro

1}-5-(2.5-difluorophenyl}-2-m-tolyl-1.3.4-oxadiazol-3(2H

3-aminopro

dimethylpropan-1-one dihydrochloride
[00358] MS ESI (+) m/z 416 (M+1) detected; '"H NMR (400 MHz, CDCl;) § 7.44
(m, 1H), 7.32 (d, 2H, J = 9 Hz), 7.22 (1, 1H, J = 7 Hz), 7.13 (m, 3H), 3.25 (m, 1H), 3.04
(brs, 2H), 2.50 (m, 1H), 2.33 (s, 3H), 1.78 (m, 2H), 1.33 (s, SH).
Example 108

NH,
F
Q
4
N-N
O:§L =

2HCI

-5-(2,5-difluorophenyl)-2-(3,5-dimethylphenyl)-1.3.4-oxadiazol-
3(2H)-y1)-2,2-dimethylpropan-1-one dihydrochloride

[00359] MS ESI (+) m/z 429.9 (M+1) detected; 'H NMR (400 MHz, CDCly) § 7.45

{(m, 1H), 7.14 (m, 4H), 6.95 (s, 1H), 3.24 (m, 1H), 3.04 (m, 2H), 2.49 (m, 1H), 2.28 (s, 6

H), 1.99 (m, 2H), 1.33 (s, 9H).

Example 109

29
i

Synthesis of N-(3-(5-(2,5-difluorophenyl)-3-isobutyryl-2-phenyl-2,3-dihvdro-1,3.4-
* [}
oxadiazol-2-yl)propyDisobutyramide
[00360] To a solution of 1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-
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fi broadenoma, adenomatoid tunors, |ipoma); Liver: hepatoma (hepatocellular
carci noma), chol angi ocarci noma, hepat obl ast oma, angi osarconma, hepatocel | ul ar
adenona, henangi onma; Bone: osteogenic sarcoma (osteosarcona), fi brosarcong,
mal i gnant fibrous histiocytoma, chondrosarcoma, Ew ng's sarcona, malignant

| ynphoma wWd efobaHkssm cel | sarcome), multiple nmyel ome, peg)dsaiiainissed ant cell
tunor chordoma, osteochronfrona (osteocartil agi nous exost oses§ beni gn

chondr oma, chondrobl ast oma, chondronyxofi brona teoi d osteonma and gi ant

cel | tumdssé- Om%hé(zw'é’i) e@WW?Pa“(lo%e@Hﬁdr%émabl BFFRATegr ah oM,
xant homa,, m %g@ﬂ 0 95N fZR,
gl i omat osi é{% S%Hg ?ast ocy%ngnngﬁqhe "2 r@f@%ﬂ?{l m&%ﬁ%dwepend%na
ger m nomaul], @Lﬁemhmmaﬂollogbd bplimbhiyrm chieride (b7 ml-, 0dI6|rgmdbnd4iﬁng stionimg at

O RS2 R L s P, PP 5L o PR Do
extracted with CH,Clz (2 x 10 mL). The combined organic phases were washed with
brine (10 mL) then dried over Na;SO; and concentrated.  The residue was
chromatographed (4:1 to 2:1 hexanes/EtOAc) to afford the product (31 mg, 62%) as a
colorless gum. MS ESI (+) m/z 458.1 (M+1) detected,; 'H NMR (400 MHz, CDCls) & 7.55
(m, 3H), 7.36 (m, 3H), 7.17 (m, 2H), 3.33 (m, 3H), 3.04 (m, 1H), 2.53 (m, 1H), 2.35 (m,
1H), 1.77 (m, 1H), 1.56 (m, 1H), 1.16 (m, 12H).
Example 110

oP“/

@m

N-(3-(5-(2,5-difluorophenyl)-3-isobutyryl-2-phenyl-2 3-dihydro-1,3.4-oxadiazol-2-
yDpropyl)methanesulfonamide
[00361] Prepared as in Example 109 using methanesulfonyl chloride in place of
isobutyryl chloride. MS ESI (+) m/z 466.1 (M+1) detected; 'H NMR (400 MHz, CDCly)
87.51 (m, 3H), 7.38 (m, 3H), 7.17 (m, 2H), 3.41 (m, 1H), 3.21 (m, 2H), 3.04 (m, 1H),
2.95 (s, 3H), 2.59 (m, 1H), 1.74 (m, 2H), 1.21 (d, 3H, J = 6.8 Hz), 1.15 (d, 3H, J = 6.8
Hz).

Example 111
NH,

b \O ! .

henyl-1.3.4-oxadiazol-

Synthesis of (28)-1-(2-(3-aminopro

3(2H)-yl)-2-methoxypropan-1-one
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carcinoma), cervix (cervical carcinoma, pre-tunor cervica
ovaries (ovarian carcinoma [serous cystadenocarci noma, nuc
' cyst adenocarci noma, unclassified carcinoma], granulosa-th
Sertoli-Leydig cell tunors, dysgerm nona, nallgnant terato
(squanous c¥Q2004¥4d$230ma, intraepithelial carcinoma,
365569 v7 WD 20061044825 PCT/ 1J82005/ 037305 adenocarm noma
mel anoma), VHWB6A (cl 3tep AePtepara xth inhydeig
sarcona (enb

Hemat ol ogi c: S§ ﬂa‘hg’%gfq’ﬁ? i A ﬁg %g[ 3?8 gﬁdnt(%%orﬁ (czj(',%aécu é

dyspl asi a),

i nous

ecal cell tunors,
vul va

) ARV 63-

fibrosarconn,

e Taersalutipoef yoi d

Gl Q8R) EDCI

| ynphobl ast i @.46gkeys axmc@hr@ﬂmnlrﬂr@h%mnanﬂneatmnﬂoa,l hovg hexuned ivkeralded e

di seases, multiple el onm, plastic s one), Hod
non- Hodgkl n' and thg mlxttr{% filtered'to ggtam tge product (0. 24 yﬂ%). )

gkin's di sease,

[00363] Step B: Preparation of (25)-1-(2-(3-azidopropyl)-5-(2,5-difluorophenyl)-2-

phenyl-1.3.4-oxadiazol-3(2H)-y)-2-methoxypropan-1-one: To a solution of N'-(4-azido-
1-phenylbutylidene)-2,5-difluorobenzohydrazide (100 mg, 0.29 mmol), prepared as in

Example 85, Step A, in DCE (1 mL) was added (S)-2-methoxypropanoic anhydride from

the previous step (277 mg, 1.46 mmol). After stirring at reflux for 48 hours the crude
mixture was chromatographed (CH,Cl; to 2.5% MeOH/CH,Cl,) to afford the product (81

mg, 65%) as a clear oil.

[00364) Step C: Preparation of (28)-1-(2-(3-aminopropyl)-5-(2.5-difluorophenyl)-

2-phenyl-1,3.4-oxadiazol-3(2H)-yl)-2-methoxypropan-1-one:  (2S)-1-(2-(3-azidopropyl)-
5-(2,5-difluorophenyl)-2-phenyl-1,3,4-oxadiazol-3(2H)-yl)-2-methoxypropan-1-one (50

mg, 0.11 mmol) was reduced as in Example 86, Step C, to afford the product (32 mg,
68%) as a colorless oil. MS ESI (+) m/z 404 (M+1) detected; 'H NMR (400 MHz, CDCl;)
8 7.62 (m, 1H), 7.56 (m, 1H), 7.52 (m, 1H), 7.34 (m, 3H), 7.17 m, 2H), 4.58 (q, 0.5H, J =
7 Hz), 4.52 (q, 0.5H, J =7 Hz), 3.38 (s, 1.5H), 3.22 (s, 1.5H), 3.10 (m, 2H), 2.60 (m, 1H),

1.90 (m, 3H), 149 (d, 1.5H, J = 7 Hz), 1.27 (d, 1.5H, J = 7 Hz).
diastereomers.

Example 112

1:1 mixture of

2-methoxybutan-1-one

[00365] Prepared as in Example 71 using (8)-2-(tert-butyldiphenylsilyloxy)butanoic

acid in place of (S)- 2-(tert-butyldiphenylsilyloxy)propancic acid. MS APCI (+) m/z 434
" (M+]) detected; 'H NMR (400 MHz, CDCl3) & 7.48 (m, 3H),.7.35 (app t, 2H, J = 8 Hz),
7.28 (m, 1H), 7.13 (m, 2H), 4.53 (dd, 1H, J= 7 Hz, 4 Hz), 3.40 (s, 3H), 3.26 (m, 1H), 2.86
(m, 2H), 2.42 (m, 1H), 1.94 (m, 2H), 1.74 (m, 2H), 0.96 (t, 3H, J = 8 Hz).
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| ynphoma [ mal i gnant | ynphoma] ; Skin: malignant nel anoma, basal cel

carci noma, squanous cell carcinoma, Karposi's sarconmm, noles dysplastic
nevi, |ipoma, angioma, dermatofibroma, keloids, psoriasis; and Adrenal
gl ands: neurobl astoma. The term "cancerous cell" as provided herein,
includes a cell afflicted by any one of the above i dghtidhedhsenpditions.
1001561 WREMHRIEAR i on also relates to a method of treating a

hyperproliferative. djsor i,n,_a mmal t hatoCpprs hses, .adm ni steryng to said
manmal a tHEFY; glﬂisltrga#?%/ agsgér*egcw chﬁl SNOUNt oks)apgg?nb)zgf? O %Kiégent

i nvent i on,diftWoréphieligly-eephentli1c3M-thiadiazoBpREIyH-2-methbxypomalr Ligne. met abol it e or

sol vate thereof. In certain enbodi nents s%id nmethod relates to the

treatment of cancers, including t h&*apelk3dent i fi ed conditi ons. [ 00157] The
invention also relates to a conposition fyy, the treatnent of a

hyperproliferative disorder in |/, conprising a therapeutically *
ef fective anount of : R ‘

2-methoxybutan-1-one
[00366] Prepared as in Example 71 using (S)-2-(tert-butyldiphenylsilyloxy)butanoic
acid in place of (S)- 2-(tert-butyldiphenylsilyloxy)propanoic acid. MS APCI (+) m/z 434
(M+1) detected; '"H NMR (400 MHz, CDCl;) & 7.46 (m, 3H), 7.36 (app t, 2H, J = 8 Hz),
7.13 (m, 2H), 4.54 (dd, 1H, J= 8 Hz, 4 Hz), 3.31 (s, 3H), 3.23 (m, 1H), 2.84 (m, 2H), 2.44
(m, 1H), 1.94 (m, 2H), 1.78 (m, 1H), 148 (m, 1H), 1.08 (t, 3H, J = 7 Haz).
Stereochemistry was assigned by comparison to (S)-1-((S)-2-(3-aminopropyl)-5-(2,5-

difluorophenyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-y1)-2-methoxypropan-1-one.
Example 114

2-methoxy-3-methylbutan-1-one

[00367] Prepared as in Example 71 using 2-(tert-butyldiphenylsilyloxy)-3-

methylbutanoic acid in place of (S)- 2-(tert-butyldiphenylsilyloxy)propanoic acid. Product

obtained as a 2:1 mixture of diastereomers. MS APCI (+) m/z 448 (M+1) detected; 'H

NMR (400 MHz, CDCl;) 8 7.49 (m, 3H), 7.35 (m, 2H), 7.29 (m, 1H), 7.13 (m, 2H), 4.45

(d, 0.33H, J = § Hz), 4.10 (d, 0.66H, J = 5 Hz), 3.39 (s, 2H), 3.27 (m, 2H}), 2.87 (m, 2H), "
: 2.44 (m, 1H), 2.22 (m, 1H), 1.95 (m, 1H), 1.53*'(m, 1H), 1.09 (d, 0.85H, J = 7 Hz), 0.99

(m, 3H), 0.82 (d, 2.15H, J =7 Hz).
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a conmpound of the present invention, or a pharmaceutically acceptable salt,
prodrug, netabolite or solvate thereof, in conbination with an anti-tunor
agent sel ected fron1 mtotic inhibitors, alkylating agents, anti-netabolites,
anti sense DNA or i ntercal ating anthIOtICS growt h factor inhibitors,

si gnal tran§58@WW@H“Pﬁhlbltors cell cycle inhibitors, SfAMRYSEAIAT tors,
retinoid receptor nodul ators, proteasone inhibitors, topoisonerase

i nhibitors, biological response nodifEg&fipledan$i - hor nones, angi ogenesi s

i nhibitors, anti-androgens, targeted antigodles HMG CoA reduct ase
Inhibitors, and prenyl-protein transfer R 1nh|b|tors [ 001581 The invention
also relates to a nethod for the t ea e t qj a hyperproliferative disorder
in a mammal that conprises adn1n|s~Qr aid mammal a therapeutically
effective amount of a compound .of the p es en vention, or a
pharmaceutically acceptable salt, olite or solvate thereof I n
conbi nati on

(S)-1-((R)-2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3.4-thiadiazol-3(2H)-yl)-

2-methoxy-3-methylbutan-1-one
[00368] Prepared as in Example 71 using 2-(tert-butyldiphenylsilyloxy)-3-
methylbutanoic acid in place of (S)- 2-(tert-butyldiphenylsilyloxy)propanoic acid. MS
APCI (+) m/z 448 (M+1) detected,; 'H NMR (400 MHz, CDCl;) 8 7.47 (m, 3H), 7.35 (m,
2H), 7.28 (m, 1H), 7.12 (m, 2H), 4.45 (d, 1H, J = 4 Hz), 3.27 (s, 3H), 3.25 (m, 1H), 2.87
(m, 2H), 2.49 (m, 1H), 2.23 (m, 1H), 1.97 (m, 1H), 1.52 (m, 1H), 1.09 (d, 3H, J = 7 Hz),
0.99 (d, 3H, J = 7 Hz). Stereochemistry was assigned by comparison to (S)-1-((S)-2-(3-
aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-y1)-2-
methoxypropan- 1-one.
Example 116

@@Q

2-hydroxybutan-1-one

[00369] Prepared as in Example 73. MS APCI (+) m/z 420 (M+1) detected; 'H
‘NMR (400 MHz, CDCl;) 6 7.50 (m, 3H), 7.38 (m, 2H), 7.32 (m, 1H), 7.14 (m, 2H), 4.78
(dd, 1H, J= 7 Hz, 4 Hz), 3.19 (m, 1H), 2.86 (m, 2H), 2.41 (m, 1H), 1.98 (m, 2H), 1.64 (m,
2H), 0.96 (t, 3H, J =7 Hz). Stereochemistry was assigned by comparison to (S)-1-((S)-2-
(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-2-
methoxypropan-1-one. '

Example 117
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with an anti-tunor agent selected frommtotic inhibitors,

anti- netabolites,'antisense DNA or RNA, intercalating antibiotics,

f act or

grow h

inhibitors, signal transduction inhibitors, cell cycle inhibitors,

enzynme inhibitors, retinoid receptor nodul ators, proteasone inhibitors,

t opoi SONYREMeb41fHsDI tors, biological response 41 1\ ArRQZA0FYE | 4S5 v
2006/ 044825 PCT/1JS2 00 510 3 73 0 5 nodifiers, anti-hornones, angi ogenesis
i nhibitors, anti-androgens, targeted anéégodies, HMG CoA reduct ase

i nhibitors, and prenyl-protein
also relates to a pharmaceutic
gromh in a mammal which conpri

gnsanopas, of a conpound of the present
i nvention, or a pharnaceuticalIx3a01ep-:u salt, solvate, netabolite or

prodrug

N
' §T;,/ F '

HO"
(8)-1-((R)-2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1.3.4-thiadiazol-3(2H)-yl)-
2-hydroxybutan-]-one
[00370] Prepared as in Example 73. MS APCI (+) m/z 420 (M+1) detected, 'H
NMR (400 MHz, CDCl3) 6 7.45 (m, 3H), 7.38 (app t, 2H, J = 8 Hz), 7.31 (m, 1H), 7.14
(m, 2H), 4.77 (dd, 1H, J=7 Hz, 3 Hz), 3.16 (m, 1H), 2.85 (m, 2H), 2.49 (m, 1H), 1.99 (m,
2H), 1.70 (m, 2H), 1.07 (t, 3H, J = 7 Hz). Stereochemistry was assigned by comparison to
(8)-1-((S)-2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-

2-methoxypropan-1-one.

Example 118

NH,
F
I," S
/
O~ N~N
‘ F
HO"

(S)-1-((8)-2-(3-aminopropyl)-5-(2.5-difluorophenyl)-2-phenyl-1.3,4-thiadiazol-3(2H)-vl)-
2-hydroxy-3-methylbutan-1-one
[00371] Prepared as in Example 73. Product obtained as a 2:1 mixture of
diastereomers. MS APCI (+) m/z 434 (M+1) detected; 'H NMR (400 MHz, CDCl;) & 7.49
(m, 3H), 7.38 (app t, 2H, J = 8 Hz), 7.32 (m, 1H), 7.15 (m, 2H), 4.71 (m, 1H), 3.20 (m,
1H), 2.86 (m, 2H), 2.41 (m, 2H), 1.92 (m, 1H), 1.51 (m, 1H), 1.14 (d, 1H, J=7 Hz), 1.12
(m, 3H), 0.87 (d, 1.4H, J =7 Hz), 0.66 (d, 1.6H, J = 6 Hz).
Example 119

NoiSy
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al kyl ati ng agents,

)

nsf e inhibitors. 1001591 This invention
posi ki on for inhibiting abnormal cel



t hereof, in conbination with an anount of a chenotherapeutic, wherein the
anounts of the conpound, salt, solvate, or prodrug, and of the

chenot herapeutic are together effective in inhibiting abnornmal cell grow h.
Many chenot herapeutics are known in the art. In certain enbodinments, the
chenot her ap&R ?‘gﬁ/f”s‘s’s"’el ected frommitotic inhibitors, al RGTABIRYIEHEnt s,
anti-netabolites, antisense DNA or RNA, intercalating antibiotics, growh

factor i nhi 3)11q(®)-2-63-gmopiopaNSduGtdifliforbstenbl) 2 Icied b-usiydih -3 PM)bil} or s,

enzynme inhibitors, retinoid receptor nodul ators, proteasome inhibitors,
t opoi sonerase i nhi bitors, biol @QM—YM iers, anti-hornones,
angi ogenesi 5[00%7‘2 bi t OpgopaRAtds iATHRPRNE. MY QPCEE+RRY Indas) ddibded OR

reductase inhibitors, and/or prenyl-protein transferase i|nhibitors. 1001601
Thi s i nvent i MRf (400 Mz, r(@D@kES 746 (m, 3H),IVaHh fapp t.i dhidoF §ithy), ab6 empHl), Gl

growh in a I reatin yper prol i tive disorder  whi hod

Qonpr i ses et & (B g T hERND et AR S T 2 it ol i¥pr esent

I nvention, Qm H), 2.12 (m, 1H), 1.66 (m, 1H), 1.08 (d, 3H, J = 7 Hz), 0.86 (d, 3H, J = 7 Hz).
Stereochemistry was assigned by cdmparison to (8)-1-{(S)-2-(3-aminopropyl)-5-(2,5-

difluorophenyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-2-methoxypropan- 1 -one.

Example 120
NH,
F
S@
4
OxN~N
T\ -
MeO

2-(3-aminopropyl)-5-(2,5-difluorophenyl)-N-methoxy-N-methyl-2-phenyl-1.3.4-

thiadiazole-3(2H)-carboxamide (Enantiomer A
[00373] Prepared as previously described in Example 68. The tert-butyl 3-(5-(2,5-
difluorophenyl)-3-(methoxy({methyl)carbamoyl)-2-phenyl-2,3-dihydro-1,3,4-thiadiazol-2-

yl)propylcarbamate enantiomers were separated on a chiral column (Chiralce] ODH 250 x

20 mm) eluting with 2% EtOH/hexanes to provide the less polar enantiomer A and the

more polar enantiomer B. Boc-deprotection of enantiomer A provided the final product.
MS ESI (+) m/z 421 (M+1) detected; 'H NMR (400 MHz, CDCl;) & 8.44 (br, 3H), 7.52
(m, 3H), 7.34 (m, 2H), 7.24 (m, 1H), 7.08 {m, 2H), 3.35 (m, 1H), 3.16 (s, 3H), 3.06 (m,
2H), 2.42 (m, 1H), 2.13 (m, 1H), 1.88 (m, 1H), 1.61(s, 3H).

Example 121

thiadiazole-3(2H)-carboxamide (Enantiomer B

[00374] Prepared as in Example 120 using the more polar enantiomer, B. MS ESI
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pharmaceutically acceptable salt, netabolite solvate or prodrug thereof, in
conbi nation "w th radi ati on therapy, wherein the anmounts of the conpound,
salt, solvate, or prodrug, in conbination with the radiation therapy is
effective in inhibiting abnormal cell growth or treating the

hyper pr okid apabiyg disorder in the manmmal . Techni ques pt-@fusafdhivsast €ri ng

radi ati on therapy are known in the art, and these techniques can be used in
the conbination therapy described herein. T&cf g%r%ne stratiqn of _the conpound
of the i(hvesfd2drdMH) deestedio khNNER (409 MHgr GR§-1¢ 88 He(baettBy fidadm: d8)-descri bed
her ei n. ti el t u farfyh S igavent i on
can rendﬁ?ﬁ%#@h’ia#éﬁ’l 1?@?&@2&5?@@9{1@%{ ?'ggt(ﬁgr}]%)’ :\%O? lﬁ’rﬁaagi]]?’az'tﬁpon for

pur poses (mf 1K),R113r(m, &HY/1A8 (m, AH)W.6lil;sgH)he growt h of such cells. Accordingly,
this invention further relates toP% rrep\ia]hﬁg for sensitizing abnormal cells in
a mamal to tfeatment with radiatigA™ h conprises admnistering to the

mamral an anount of a conpound ofyfhe present invention or a

F, .
Ph s
/4
OYN‘N
F

1.3.4-thiadiazole-3(2H)-carboxamide

[00375] Step A: Preparation of (2-(3-azidopropyl)-5-(2.5-difluorophenyl)-2-phenyl-
1,3,4-thiadiazol-3(2H)-y((1H-imidazol-1-ymethanone: To a solution of 2-(3-
azidopropyl)-5-(2,5-difluorophenyl)-2-phenyl-2,3-dihydro-1,3,4-thiadiazole (0.492 g, 1.37
mmol) in THF (8 mL) was added 1,1’-carbonyl diimidazole (0.266 g, 1.64 mmol). After

stirring at 75 °C for 2 hours, the reaction mixture was concentrated under reduced pressure
and dissolved in dichloromethane (20 mL). The solution was washed with HCI1 (0.5 M),

dried over Na;804 and concentrated to provide the crude product.

l [00376] Step B: Preparation of (2-(3-azidopropyl)-5-(2.5-difluorophenyl)-2-phenyl-
1.3.4-thiadiazol-3(2H)-y1)(3-methylimidazolium jodide-1-y)methanone: To a solution of
(2-(3-azidopropyl)-5-(2,5-difluorcphenyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-yl}(1H-
imidazol-1-yl)methanone (0.621 g, 1.37 mmol) in acetonitrile (5 mL) was added
iodomethane (0.972 g, 6.85 mmol). After stirring in a sealed flask for 24 hours, the
mixture was concentrated to provide the crude product.

[00377] Step C: Preparation of 2-(3-azidopropyl}-N-tert-butoxy-5-(2.5-
difluorophenyl)-2-phenyl-1,3.4-thiadiazole-3(2H)-carboxamide: To a solution of (2-(3-
azidopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-y1)(3-

methylimidazolium - iodide-1-yl)methanone (0.112 g, 0.188 mmol) and O-(tert-

buty)hydroxylamine hydrochloride (0.047 g, 0.376 mmol) in dichloromethane (3 mL) was
added triethylamine (0.095 g, 0.941 mmol). After stirring for 1 hour, the” mixture was
concentrated under reduced pressure and chromatographed (10:1 hexanes/ethyl acetate) to

provide the product (0.078 g, 87%).
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WADE - 80248/0068 - 145568 v2



pharmaceutically acceptable salt, solvate, netabolite or prodrug thereof,
whi ch anmount is effective 4n sensitizing abnormal cells to radiation
treatment..; The anmount of the conpound, salt, solvate, netabolite or
prodrug to be used in this nmethod can be determ ned according to nmeans for
ascert ai ni ng"@#4%68#¥%% anounts of such conpounds as 42 8&3"@%@9@’&8&‘&%.

24f1 6%. x WD 2006/ 044825 PCT/ US2005/ 037305 descri bed herein or by nethods
know to thos/@os#s]! | ed Step t M@ arPrepat@dh62 bf The-[Brazaiobiopni)MN- m-lmt@w-ﬁgs-

phar rraceutlcal corrp05|t|on nd met hods of use ereof for inhibi

abnor mal  celdiiluorgphienyl)yy : iadia amde; Jo a;c in
need t hereof.

phar maceutlccﬁl y acce ta%pegzslg t, “sol \}%E lej{lt rgye gqﬂluedr%%l?g oy ltlg')’e? eof ,
and an anounthiadfazole- 3(2H) -carboxamide (0.061 g, 0.13 mmol) and iodomethane (0 18 g, 1 .3 mmol)

in DMF (4 mL) was added sodium hydride (0.006 g, 0.26 mmol). After stirring at 0 °C for

30 minutes and then at room temperature for 1 hour, the mixture was partitioned between
ethyl acetate (10 mL) and saturated NH,;CI (5 mL). The organic layer was washed with
water (2 x 5 mL), dried and concentrated under reduced pressure to provide the crude
product.

[00379] Step E: Preparation of 2-(3-aminopropyl}-N-tert-butoxy-5-(2.5-

difluorophenyl)-N-methyl-2-phenyi-1.3.4-thiadiazole-3(2H)-carboxamide: To a solution
of 2-(3-azidopropyl)-N-tert-butoxy-5-(2,5-difluorophenyl)-N-methy!l-2-phenyl-1,3,4-

thiadiazole-3(2H)-carboxamide (0.032 g, 0.065 mmol) and platinum oxide (15 mg) in
methanol (3 mL) was added HCI (5.3 M solution in dioxane, 0.05 mL). After stirring
under a hydrogen balloon for 1 hour, the mixture was filtered and the filtrate was
concentrated under reduced pressure to provide the product.

[00380] Step F: Preparation of 2-(3-aminopropyl)-5-(2,5-difluorophenyl)-N-
hydroxy-N-methyl-2-phenyl-1,3.4-thiadiazole-3(2H)-carboxamide: To 2-(3-aminopropyl)-
N-tert-butoxy-5-(2,5-difluorophenyl)-N-methyl-2-phenyl-1,3,4-thiadiazole-3(2H)-
carboxamide (0.023 g, 0.05 mmol) was added TFA (2 mL). After stirring for 18 hours, the

mixture was concentrated and chromatographed (10:1:0.2 dichloromethane/methanol/30%
NH,0H) to provide the product (0.01 g, 49%). MS ESI (+) m/z 407 (M+1) detected; 'H
NMR (400 MHz, CDCl3)6 7.45 (d, 2H), 7.36 (m, 3H), 7.29 (m, 1H), 7.11 (m, 2H), 3.28 (s,
3H), 3.12 (m, 1H), 2.90 (m, 1H), 2.78 (m, 1H), 2.24 (m, 1H), 1.98 (m, 1H), 1.62 (m, 1H).

[00381] The following compounds are prepared by using the procedures described

above, utilizing the appropriately substituted reagents.

NH,
F
O
"4
N-N
o F
R1
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one or nore substances selected from anti-angi ogenesi s agents, signal
transduction inhibitors, and antiproliferative agents, in anmounts effective
to inhibit abnormal cell growh. 100163] For exanple, anti-angi ogenesis
agents, such as MW-2 (matrix- metalloprotienase 2) inhibitors, MwW-9
(matriXx- s obMPEAL i enase 9) inhibitors, and COX- 11 Gexflson¥ydsmase |1)

i nhibitors, can be used in conjunction with a conpound or pharnaceuti cal
COMposi tJ_ons—of—i_he—pLesuem—i—m#e-nI-i-om—Bea-n@—e hi bitors
i ncl ude |CELEBRRXTM (al ecpxi b) BEXTRA(r) (vaiNd@@oxib), ArcoxiaTM

(etoricoxih) Prexige (liumracoxib) and Vioxz (rofecoxib).  Exanples pf MWP-2

SR @fhs; e

O

relativel to th T X- ena .e., Mw-1, MVP3 MVP- 4,

MVP-5, MNVP-6, é (3-aminopropyl)-5-(2, S-dlﬂuorophenyl) 2-phenyl-1,3,4-
oxadiazol-3(2H)-yl)(pyridin-2-yl)methanone

\

(2-(3-aminopropyl)-5-(2,5-diflucrophenyl)-2-phenyl-1,3,4-
oxadiazol-3(2H)-yl)(3-methylfuran-2-yl)methanone

e C

(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
oxadiazol-3(2H)-yl)(2-methylthiazol-5-yl)methanone

o

(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
oxadiazol-3(2H)-yl)}(5-methylthiophen-2-yl)methanone

m%
\
x

# NH, (3-aminophenyl)(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-
phenyl-1,3,4-oxadiazol-3(2H)-yl)methanone

N 1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
oxadiazol-3(2H)-yl)propan-1-one

1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-

‘,r'r\/\ oxadiazol-3(2H)-yl)butan-1-one
5 1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
\( oxadiazol-3(2H)-yl)-2-methylbutan-1-one
N 1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
1:\ oxadiazol-3(2H)-yl)-2-ethylbutan-1-one
‘s"’D (2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
oxadiazol-3(2H)-yl)(cyclobutyl)methanone

& (2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
O oxadiazol-3(2H)-yl)(cyclopentyl)methanone
. ‘L()) (2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
oxadiazol-3(2H)-yl)(tetrahydrofuran-2-yl)methanone
F . .
¥ (2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
oxadiazol-3(2H)-yl)(2-fluorocyclohexyl)methanone
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MWP- 10, MWP-11, MWP-12, and MMP-13). [00164] The invention also relates to a
conposition for the treatnent of unwanted cell growh, for exanple a fungal
infection, in a mammal, conprising a therapeutically effective anmount of a
conpound of the present invention, or a pharnaceutically accegt able salt,

prodrug, met¥dYFPE8ET solvate thereof. In certain embodfFEWS&0¥E05
conpositions of the present invention nodulate the activity of the fungal

menbers of {he bi i nesin roup, as_i s _descr S., Patent No.
6, 284, 480. 00165€%e i nvenﬁ% g’nafa!n%mmép -S4 “%OR?@PH%'FE’F"XI le%%u ng
unwant ed cell growth, for eR%adnzel- HMQQI methy syl PEfﬁpylP'Hetha"r?ﬂ?rrral
conpri si ng aeAtstera ng—at apeutica n,u compound of
the present|inven "Crif? or a f)th '?Fﬁ‘(?@EfPP%léﬁT( ﬁddﬁb% gﬁ - sﬁk’F’Pﬁ pf‘bdru
metabolite or sol vate _there)f’xadﬂm&@f@kl)'?ﬂ@ Yc %F@Y!)ﬁ‘\?@ﬁ?‘?‘l?n may be
used alone |n combineli on Wi {FR)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-
< 1,3,4-oxadiazol-3(2H)-yl)-2-hydroxypropan-1-one
¥ -OH (28)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-
r 1,3,4-oxadiazol-3(2H)-yl)-2-hydroxypropan-1-one
O (2R)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-
2 1,3,4-oxadiazol-3(2H)-yl)-2-hydroxybutan-1-one
¥4 OH (2S)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-
1,3,4-oxadiazol-3(2H)-yl)-2-hydroxybutan-1-one
3, -OH (2S)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-
1,3,4-oxadiazol-3(2H)-yl)-2-hydroxy-3-methylbutan-1-one
¢ OH : .
(285)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-
1,3,4-oxadiazol-3(2H)-yl)-2-hydroxy-3,3-dimethylbutan-1-one
¢ OH , _
(28)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-
1,3,4-oxadiazol-3(2ZH)-y1)-2-cyclopropyl-2-hydroxyethanone
5% ~NH; ) . o
(25)-2-amino-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-
phenyl-1,3,4-oxadiazol-3(2H)-yl)-2-cyclopropylethanone
- n (25)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-
A 1,3,4-oxadiazol-3(2H)-yl)-2-cyclopropyl-2-
(methylamino)ethanone
P“TO\/ (28)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-
1,3,4-oxadiazol-3(2H)-yl)-2-ethoxypropan-1-one
W O‘CF (25)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-
? 1,3,4-oxadiazol-3(2H)-yl)-2-(trifluoromethoxy)propan-1-one
we O (28)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-
T \/ 1,3,4-oxadiazol-3(2H)-yl)-2-cyclopropoxypropan-1-one
¥ O (28)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-
l 1,3,4«0xadiazol-3(2H)-yl)-2-methoxy-3-methylbutan-1-one  *
¢ OH | (2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
E oxadiazol-3(2H)-y1)(1-hydroxycyclopropyl)methanone

127

\NDE - B0248/0068 - 245568 v2



ot her drugs and therapies used in the treatnent of di sease states which would
benefit from the inhibition of KSP kinesin. For exanple, a conpound of this

i nvention may be applied in conbination with one or nore other anti-tunor
substances, including, but not limted to, mtotic inhibitors such as

Vi nbl ast WRe0dddidsat i ng agents such as cis-platin, capgppkabimsanrd 43

4DE- 80248/ 0468- 24568. 2 WO 2006/ 044825 PCTI US2005/ 037305 cycl ophosphani de;

. £ 1 ol
ant i - net aboltes sueh—as5-—fHvoereuractH——ecytostrhe—arabinsi-de—and

hydroxyyrea; ogemf the [pReBantigsprépiil)-5-(Es-difuordphenyd)-2-phased,3ia Eur Jpean
Pat ent |Appl i Cﬁ on No. 2@&3@201%4%)-?1?(1-methoxycycIopropyl)methanone
N- (5- [ N(3,4-dihydro-2-1 -A-6-—yl et hyl ) - Nepet hyl am go] - 2;
henoyl ) -|L- gl utdp0t! aci d; | AE-(3SARES ,Bﬁy})_gqg,jg diNforogHehgl ALl 3ies such as
G3139, (DN698, /and G§N2310xagfaﬁdl¢3}@2£)3§]§ OlhydRiy i fBth§ipr ?? -one

e : 1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
7< oxadiazol-3(2H)-yl)-2-methoxy-2-methylpropan-1-one
LAY (25)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-
r 1,3,4-oxadiazol-3(2H)-yl)-2-methoxypropan-1-one
¥LAON (2R)-1-(2-(3-aminopropy!)-5-(2,5-difluorophenyl)-2-phenyl-
P 1,3,4-oxadiazol-3(2H)-yl)-2-methoxybutan-1-one
~g O
O (28)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-
1,3,4-oxadiazol-3(2H)-y])-2-methoxy-3,3-dimethylbutan-1-one
o) \* (2S)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-
r 1,3,4-oxadiazol-3(2H)-yl)-2-isobutoxypropan- 1 -one
3 (2S)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-
r \( 1,3,4-oxadiazol-3(2H)-yl)-2-isopropoxypropan-1-one
~ (28)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-
r 1,3,4-oxadiazol-3(2H)-yl)-2-tert-butoxypropan-1-one

¥ O~ (2S)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-
r 1,3,4-oxadiazol-3(2H)-yl)-2-(2-methoxyethoxy)propan-1-one

3 ]/ © (2S)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-
1,3,4-oxadiazol-3(2H)-yl)-2-phenoxypropan-1-one

E ro I Ns (28)-1-(2-(3-aminopropy1)-5-(2,5-diflucrophenyl)-2-phenyl-
= 1,3,4-oxadiazol-3(2H)-yl)-2-(pyridin-2-yloxy)propan-1-one

E r O™ N (2S)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-
I P 1,3,4-oxadiazol-3(2H)-yl)-2-(pyridin-3-yloxy)propan-1-one

. O\/© (2S)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-
1,3,4-oxadiazol-3(2H)-yl)-2-(benzyloxy)propan-1-one

YO~
(2S)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-
1,3,4-oxadiazol-3(2H)-yl)-2-methoxy-2-phenylethanone
. 1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
A~ :

oxadiazol-3(2H)-yl)-3-methoxypropan-1-one
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i nhibitors,

EGFR (epi der nal

si gnal
growm h fact

transduction i nhibitors,

or receptor)

responses,

such as agents that can inhibit
such as EGRF anti bodi es,

EGF anitbodies and nolecules that are EGFR i nhibitors such as the conpounds

ZD- 1839 (AstraZeneca) and BIBX-1382 (Boehringer
such as SU~VGGE&/GBIYeEN,

nonocl onal

I nc.
nti body Avest]|

(G
<

cycl e inhi bi
bl eommyci n; ¢
such as bexi
i nhi bitors 9

as topotecan,

such a

tors; intchalat
anzynes?ai\ exaf
ar ot epe, gLX23- 73
| act acyst
rebutecan and

-€8)-1
5553;,’4.

South San Francisco, CAPQY

ing antibiotics such as

-£3-h R Propy BISLRBL AN G FRON-2-sHRAYL at
_ i%%(@ﬁﬁ@ﬂ@ﬁlﬂﬁﬁ?&i-oﬁ&HukdﬁaZTyﬁé’cfetanﬁdeOt easone
i n and bortezomnm b;
teniposide; anti-hornone such as anti-estr

| ngel hei n%%zﬂo\g%ﬁ{)f

adri anmycin and

t opoi sonerase inhibitors

nhi bitors
- VEGF

cel l
br's

such
ens

such as No
(4' - cyano- 3
f1 uor opheny

vadexTM (t anoxi f
(4- 0
sul phonyl ) - 2- hyd

~

Ef[&-;.(?;—%%ri]cfp?oq)c)i' :
| PR3RmL- Ry PEpans-1.2399RS, et hyl ) pr opi onan

cny

T)gﬁ%dﬁlﬂ&%pﬁ%yﬁ?f—p T M‘),4-

2N “oH (Z)-1-(2-(3-aminopropy!)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
T oxadiazol-3(2H)-yl)-2-(hydroxyimino)propan-1-one
$ N~ (Z)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-pheny!-1,3,4-
T 0 oxadiazol-3(2ZH)-yl)-2-(methoxyimino)propan-1-one
NH;
F
Ar? O>_;z::?
Y
O NN
p i
AP R Name
(S)-1- (25)1-(2-(3-aminopropyl)-5-(2,5-
4-methylphenyl methoxvethvl difluorophenyl)-2-p-tolyl-1,3,4-oxadiazol-
YUY | 3(2H)-yl)-2-methoxypropan-1-one
(5)-1- 1-(2-(3-aminopropyl)-2-(4-chlorophenyl)-5-
4-chlorophenyl methoxvethvl (2,5-difluorophenyl)-1,3,4-oxadiazol-3(2H)-
yery y1}-2,2-dimethylpropan-1-one
(S)-1- 1-(2-(3-aminopropyl)-2-(4-bromophenyl)-5-
4-bromophenyl (2,5-difluorophenyl)-1,3,4-oxadiazol-3(2H)-
methoxyethyl
yl)-2-methoxypropan-|-one
(S)-1- 1-(2-(3-aminopropyl)-2-(4-tert-butylphenyl)-
4-t-butylphenyl methoxvethyl 5-(2,5-difluorophenyl)-1,3,4-oxadiazol-
yethy 3(2H)-yl)-2-methoxypropan-1-one
(S)-1- 1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
3,4-dimethylphenyl methoxyethyl 2-(3,4-dimethylphenyl)-1,3,4-oxadiazol-
yetny 3(2H)-yD)-2,2-dimethylpropan-1-one
(S)-1- 1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
3-methylphenyl 2-m-tolyl-1,3,4-oxadiazol-3(2H)-yl)-2-
methoxyethyl
methoxypropan-1-one
(5)-1- 1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
3,5-dimethylpheny! methoxyethyl 2-(3,5-dimethylphenyl)-1,3,4-oxadiazol-
\ 3(2H)-y})-2-methoxypropan-1-one
‘ 1-(2-(3-aminopropy!)-2-(2-chlorophenyl)-5-
2-chlorophenyl t-butyl (2,5-difluorophenyl)-1,3,4-oxadiazol-3(2H)-
yl)-2,2-dimethylpropan-]-one
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nonocl onal anti body targeted therapeutic agents which have cytotoxic agents
or radioisotopes attached to a cancer cell specific or target cell specific
nonocl onal antibody; inhibitors of HMG CoA reductase

(3- hydr oxy- 3- et hyl gl utrayl - CoA reductase) such as simvastatin (ZOCOR(r))

and atorWE(@%ﬂs%.Ll PITOR); prenyl-protein transferasq,CT 9603)057955
I nhi bitors protein ki nases that transduce cell cycle c poirnt signals

(e.g. ART,_ARM the Chkl and Chk2 kinases, cdk and cdc kinase) such as 7-
hydr oxyst aur osporin, flayopiri dol anji1@Y@@mi'(@myac%(%é-dmdrdphmm-t ors of

ki nases | i nvbethgiphenylmi t ¢t i c Hpuyyr es s 2dd-etiydphendird 13,4coxeedinesl-3(AH)-ue,| but are
not limted to, Polo- |ike kinases andZadimethylpropaasleoneSuch conj oi nt [t r eat nent
may be afhieved by way 01 si mul t aneQus2-(Safmiepropl)-H(2, sdifopRerdOsiing of the
i ndi vi dupl coppepeadys of |treahugnt . | 2Q0%Larcbhdma)- cgmaﬁﬁolcﬁamﬁ@)pr esent

i wention may al so be us<=d i n combi Nabin®fimetyl &hheén nown inhibitagrs of
mtotic grmestms, Exanptgs of i (f[(?-(Sﬂami _n&p Ehiy?) 5-(2,5-difluorophenyl)-
3-hydroxyphenyl t-butyl 2-(3-hydroxyphenyl)-1,3,4-oxadiazol-3(2H)-
y1)-2,2-dimethylpropan-1-one
1-(2-(3-aminophenyl)-2-(3-aminopropyl)-5-
3-aminophenyl t-butyl (2,5-difluorophenyl)-1,3,4-oxadiazol-3(2H)-
yl)-2,2-dimethylpropan-1-one
3-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
3-carboxyphenyl +-butyl 3-pivaloyl-2,3-dihydro-1,3,4-oxadiazol-2-
yl)benzoic acid
4-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-

3-cyanophenyl t-butyl 3-pivaloyl-2,3-dihydro-1,3,4-oxadiazol-2-
yl)benzonitrile
1-(2-(3-aminopropyl)-2-(3,4-dichlorophenyl)-
3,4-dichlorophenyl t-butyl 5-(2,5-difluorophenyl)-1,3,4-oxadiazol-

3(2H)-y1)-2,2-dimethylpropan-1-one
1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
3-fluorophenyl t-butyl 2-(3-fluorophenyl)-1,3,4-oxadiazol-3(2H)-
yl)-2,2-dimethylpropan-1-one
1-(2-(3-aminopropyl)-2-(3-chlorophenyl)-S-
3-chlorophenyl t-butyl (2,5-difluorophenyl)-1,3,4-oxadiazol-3(2H)-
yl)-2,2-dimethylpropan-1-one
(28)-1-(2-(3-aminopropyl)-5-(2,5-

4-fluorophenyl me t}{?); 3;— thyl difluorophenyl)-2-(4-fluorophenyl)-1,3,4-
, Y oxadiazol-3(2H)-yl)-2-methoxypropan-1-one
(5)-2- (28)-1-(2-(3-aminopropyl)-5-(2,5-
3-fluorophenyl methoxyethyl difluorophenyl)-2-(3-fluorophenyl)-1,3,4-
oxadiazol-3(2H)-yl)-2-methoxypropan-1-one
(S)-2- (25)-1 -(2—(3-aminoproPyl)-Z—(Z-
2-chlorophenyl methoxyethyl chlorophenyl)-5-(2,5-difluorophenyl)-1,3,4-

oxadiazol-3(2H)-yl)-2-methoxypropan-1-one
1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
3-methylphenyl iso-Propyl 2-m-tolyl-1,3,4-oxadiazol-3(2H)-yI)-2-
methylpropan-1-one
1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
3-ethylphenyl iso-Propyl 2-(3-ethylphenyl)-1,3,4-oxadiazol-3(2H)-yl)-
2-methylpropan-1-one
1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
3-pyridyl iso-Propyl 2-(pyridin-3-yl)-1,3,4-oxadiazol-3(2H)-yl)-2-
¢ methylpropan-1-one
1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
S-methylthiophen-2-yl iso-Propyl 2-(5-methylthiophen-2-yl)-1,3,4-oxadiazol-
3(2H)-yl)-2-methylpropan-1-one
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ki nesi ns,

described in

and in particular the human mtotic kinesin KSP,
PCT Publications WO 01/30768, ' WD 01/ 98278, WD 03/ 050, 064, WD

i ncl ude i nhi

bitors

03/ 050, 122, WO 03/049, 527, WD 03/049, 679, WD 03/049,678, WO 0 3/05 1 8 5 4,
WO 03/ 39460 WO 03/079, 973, WO 03/088, 903, WO 03/094, 839, WD 03/097, 053, WD

03/ 099, 211, WAPMYK4E1DE - 8D1de! W69 - 143568 vI WO 200BF HESHHH037305
PCT/ | | S2005/ 037305 03/ 099, 286, WO 03/103 575, WO 03/105 855, WD 03/ 106, 426,
WO 04/ 032, 830, WD 04/034, 879, WO 04/ 03 -am 33,&754d,ﬂm09%9§5 008,
WD 04/ 058, 1118, Wpethykibss, 700, ,sg\@r 42 i, @%@yl)viq §4/ 111023, WO
%{gﬁlgrzg,s WO ioslaggls?-E)s5 1] 2. / 017 $90%a7 (Qﬁ %325141&}1 9. 5T | 932ﬁ,
\ ch crfrcatty—Tncpr pUl atedtre ?(ﬁl(mefn%bFOrpg _(5@(2 =X enyl)- F
I nhibitors %Ilnlét(i!lglt}(igz%h-?‘r?ﬂ( B 5f.«:o-Propyl 2-(2-methylthiazol-4-yl)-1,3 4-oxadiazol-
' 3(2H)-yl)-2-methylgropan-1-one
1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
2-methylphenyl iso-Propyl 2-0-tolyl-1,3,4-oxadiazol-3(2H)-yl)-2-
methylpropan-1-one
1-(2-(3-aminopropy!)-5-(2,5-difluorophenyl}-
2-pyridyl iso-Propyl 2-(pyridin-2-yl)-1,3,4-oxadiazol-3(2H)-yl)-2-
methylpropan-1-one
1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
2-(1H-imidazol-4-yl)- iso-Propyl 2-(1H-imidazol-4-yl)-1,3,4-oxadiazol-3(2H)-
yl)-2-methylpropan-1-one
o 1-(2-(3-amino-1H-pyrazol-5-y1)-2-(3-
3-amino SI_HI- pyrazol- iso-Propy! aminopropyl)-5-(2,5-difluorophenyl)-1,3,4-
Y oxadiazol-3(2H)-yl)-2-methylpropan-1-one
NRZR?
0
o—Ar!
o
0
NRIR? Ar' . Name
1-(2-(3-aminopropyl)-5-(2-fluorophenyl)-2-

NH, 2-fluorophenyl | phenyl-1,3,4-oxadiazol-3(2H)-yl)-2-
methylpropan-1-one
1-(2~(3-aminopropyl)-5-(2-chlorophenyl)-2-

NH, 2-chlorophenyl | phenyl-1,3,4-oxadiazol-3(2H)-yl)-2-
methylpropan-1-one

2,5-
NH-Ala-Ala difluorophenyl
5 5. N-(3-(5-(2,5-difluorophenyl)-3-isobutyryl-2-
NHC(=0)(CH,),NMe, diﬂuor’o henvl phenyl-2,3-dihydro-1,3,4-oxadiazol-2-
pheny yl)propyl)-3-(dimethylamino)propanamide
o7 75. 1-(5-(2,5-difluorophenyl)-2-phenyl-2-(3-
N vy (pyrrolidin-1-yl)propyl)-1,3,4-oxadiazol-3(2H)-
difluorophenyl
yl1)-2-methylpropan-1-one
J:.-fN- 25 1-(5-(2,5-difluorophenyl)-2-phenyl-2-(3-
Q difiuorophenyl (piperidin-1-yl)propyl)-1,3,4-oxddiazol-3(2H)-

yl)-2-methylpropan-1-one
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di fl uorophenyl )-N-[(3 S, 4S)-3-fl uoro-|

- et hyl pi peri di n-4-yl]-2-(hydroxynet hyl)-N

met hyl - 2phenyl - 2, 5- di hydro- | H pyrrol e-1-car boxam de;
(2S)-4-(2,5-difluorophenyl)-N [(3 S, 4R)-3-fluoro- |

- met hyl pl\ﬁ?lidoglloﬂsfg yl']-2-(hydroxymet hyl) - N-nmet hyl - 2- pheaWlsados 37305

di hydro-| H pyrrole-I-carboxam de;

(28)-4-(7r\(‘llf|lm1nnhnr\l|\_Jfo/’2D Q\-Q £l OT

met hyl pi|peri d#” hydr oxg.met hyll)r(5l\ﬁ2r§e‘i‘ Wrth KBy(3-G- 5-di h droh 1H pyrro
le-1- cdrboxan (25) ﬁ i m% | oreskipingie mm[ Pzwma;pber(ml met hyl ) - 1-
met hyl pilperi di i yl ] - rog hyoixpdipgaks( PZ2-presiypropan-1-one

5-di hydro-I H pyrrol e- I - car boxam de, and

(2S)-4-(2,5-Di fluorophenyl)-N[ (3R -3-fluoro-I|-nethyl pi peridin-4-

yl]-N-nethyl -2- phenyl -2, 5-di hydro- |;F2pyrrol e-1-carboxam de. [00168] The
conmpounds of the present i nvention nyy al so be used in the treatnent of
cancer in conbination wth conpoynds/that are not anti-tunor conmpounds. For

exanpl e, a conpound of this inve# : be applied in conbination with one
or nore N Ar'
~N
o=
R1
R Ar' Name

1-(2-(3-aminopropyl)-5-(2-fluorophenyl)-2-
t-butyl 2-fluorophenyl phenyl-1,3,4-oxadiazol-3(2H)-yl)-2,2-
dimethylpropan-1-one
1-(2-(3-aminopropyl)-5-(2-chlorophenyl)-2-
t-butyl 2-chlorophenyl phenyl-1,3,4-oxadiazol-3(2H)-yl)-2,2-
dimethylpropan-1-one
1-(2-(3-aminopropyl)-5-(3-fluorophenyl)-2-
1-butyl 3-fluorophenyl phenyl-1,3,4-oxadiazol-3(2H)-yl)-2,2-
dimethylpropan-1-one
1-(2-(3-aminopropyl)-5-(3-chlorophenyl)-2-
t-butyl 3-chlorophenyl phenyl-1,3,4-oxadiazol-3(2H)-yl)-2,2-
dimethylpropan-1-one
1-(2-(3-aminopropyl)-5-(5-chloro-2-

t-butyl zifl]ol;cc))rol;zx; 1 fluorophenyl)-2-phenyl-1,3,4-oxadiazol-
pheny 3(2H)-yl)-2,2-dimethylpropan-1-one
5-chloro-5- 1-(2-(3-aminopropyl)-5-(2-chloro-5-
t-butyl methylohenyl methylphenyl)-2-phenyl-1,3,4-oxadiazol-
ylpueny 3(2H)-y1)-2,2-dimethylpropan-1-one
. 1-(2-(3-aminopropyl)-5-(5-fluoro-2-
-buty] rzr;;;g!lll?; f) (triﬂlzloromethyl) phenyl)-2-phenyl-1,3,4-
fluoraphenyl oxadiazol-3(2H)-yl)-2,2-dimethylpropan-1-
one
9-chloro-5- {28)-1-(2-(3-aminopropyl)-5-(2-chloro-5-
(S)-2-methoxyethyl fluorophenyl fluorophenyl)-2-phenyl-1,3,4-oxadiazol-
pheny 3(2H)-yl)-2-methoxypropan-1-one
25, (28)-1-(2-(3-aminopropyl)-5-(2,5-
(S)-2-methoxyethyl d;chlorophenyl dichlorophenyl)-2-phenyl-1,3,4-oxadiazol-

3(2H)-yD)-2-methoxypropan-1-one
(28)-1-(2-(3-aminopropyl)-5-(2-
(S)-2-methoxyethyl 2-chlorophenyl chlorophenyl)-2-phenyl-1,3,4-oxadiazol-
¢+ | 3(ZH)-yl)-2-methoxypropan-1-one v
(2S)-1-(2-(3-aminopropyl)-5-(2-
(S)-2-methoxyethyl 2-flucrophenyl fluorophenyl)-2-phenyl-1,3,4-oxadiazol-
3(2H)-y})-2-methoxypropan-1-one
(S)-2-methoxyethyl 3-chlorophenyl (28)-1-(2-(3-aminopropyl)-5-(3-
132
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substances, including, but not limted to,
troglitazone, gene therapy agents,

PPAR-y and PPAR-6 agoni sts such as
and inhibitors of inherent nultidrug
resistance (e.g. p- glycoprotein inhibitors). 1001691 A conpound of the
present invention nay also be enployed in conjunction with anti-enetic

agents to t MhI{¥Sa or enesis, by way of sinultaneousPCYERIEHEI or
separate dosing of the indivi dual conponents of treatnent. [001701 A conpound

of the predent invention may| al so be adm héldoepleohyl)f2-pheopibl B dtoxedamilt h an
agent usefyl in the treatment of anem a, B3QH)3H-Bpetiokyprepanal-oiky way  oOf
si mul t aneous, sequential” or Separate dosI NgSy]-(2{8-amitprdpylad-(3conponent § of
treatment. [Pogjamalath@x a{mounﬂﬂa&oﬁm pr e>ﬁﬁ'$ro£f)lfb¥1?l)12'-rﬂiénﬂﬁly3 Ao RiRRI-
adm ni st er gd conblnatlon an agen k2Rt REprbpmal-plnt  of
neut r openi a;—by vvay of—stnuttaneous,——sequ N2 of—1 he,
i ndi vi dual co%cin s of tlreaz-ﬁaomeS-Such aﬁgl) ]Oh (3"antifiop 6ﬁ1)€3 %63}8-5
‘ -2- oxyethy ethoxyphenyl methoxyphenyl)-2-pheny!-1,3,4-oxadiazol-
o ypheny 3(2H)-yl)-2-methoxypropan-1-one
2-methoxyethyl | 2 Eizslzil_(2§3_arll;ig()pliow:)isi(ij_ diazol
(§)-2-methoxyethyl : ichlorophenyl)-2-phenyl-1,3,4-oxadiazol-
dichlorophenyl 3(2H)-yl)-2-methoxypropan-1-one
3.4- (28)-1-(2-(3-aminopropyl)-5-(3,4-
(S)-2-methoxyethyl : dichlorophenyl)-2-phenyl-1,3,4-oxadiazol-
dichloropheny! 3(2H)-y])-2-methoxypropan-!-one
3.5 (28)-1-(2-(3-aminopropyl)-5-(3,5-
(S)-2-methoxyethyl : dichlorophenyl)-2-phenyl-1,3,4-oxadiazol-
dichlorophenyl 3(2H)-yl)-2-methoxypropan-1-one
(25)-1-(2-(3-aminopropyl)-2-phenyl-5-
(§)-2-methoxyethyl thiophen-2-yl (thiophen-2-yl)-1,3,4-oxadiazol-3(2H)-y!)-
2-methoxypropan-1-one
(28)-1-(2-(3-aminopropyl)-2-phenyl-5-
(S)-2-methoxyethyl thiophen-3-yl (thiophen-3-yl)-1,3,4-oxadiazol-3(2H)-yl)-
2-methoxypropan-1-one
(28)-1-(2-(3-aminopropyl)-5-(5-
5-chlorothiophen- | chlorothiophen-2-yl)-2-phenyl-1,3,4-
(5)-2-methoxyethyl 2-yl oxadiazol-3(2H)-yl)-2-methoxypropan-1-
one
(2S)-1-(2-(3-aminopropyl)-2-phenyl-5-
(S)-2-methoxyethyl 2-pyridyl (pyridin-2-yl)-1,3,4-oxadiazol-3(2H)-yl)-2-
methoxypropan-1-one
(28)-1-(2-(3-aminopropyl)-2-phenyl-5-
(S)-2-methoxyethyl 3-pyridyl (pyridin-3-yl)-1,3,4-oxadiazol-3(2H)-yl)-2-
methoxypropan-1-one
(28)-1-(2-(3-aminopropyl)-5-(4-
Y 4-chloropyridin- | chloropyridin-3-yl)-2-phenyl-1,3,4-
(5)-2-methoxyethyl 1 5 ) oxadiazol-3(2H)-yl)-2-methoxypropan-1 -
one
(28)-1-(2-(3-aminopropyl)-5-(3-
Py 3-chloropyridin- | chloropyridin-2-yl)-2-phenyl-1,3,4-
(5)-2-methoxyethyl 2-yl oxadiazol-3(2H)-yl)-2-methoxypropan-1-
one
25, 1-(2-(3-aminopropyl)-5-(2,5-
acetyl : difluorophenyl)-2-phenyl-1,3,4-oxadiazol-
difluorophenyl 3(2H)-yDethanone
. . 5-fluoro-5- v | 1-(2-(3-aminopropy!)-5-(2-fluoro-5- '
t-butyl methoxvohenyl methoxyphenyl)-2-phenyl-1,3,4-oxadiazol-
cthoxypheny 3(2H)-yl)-2,2-dimethylpropan-1-one
r-buty] 3,6- 1-(2-(3-aminopropyl)-5-(3,6-
Y difluoropyridin-2- | difluoropyridin-2-yl)-2-phenyl-1,3 4-
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neutropeni a treatnment agent is, for exanple, a hematopoietic growh factor
that regulates the production and function of neutrophils such as a human
granul ocyte colony stinulating factor, (G CSF). An exanple of a GCSF is
filgrastim 1001721 A conpound of the present invention nmay al so be

adm nistered in 45 \\DE 8024810068. 245569 v2 WO 20064¢0¢éh8¢s037305

PCT/ US2088/260#483° conbi nati on with an i munol ogi c-enhancing drug, such as
| evam S'\I e, | SOPE | J’_‘LDCI na anrl l_aﬁl'\vl nlr) s ) l uent | al
or sepafate dosing of "t hé Y ndi vi dual @léﬁf)‘ﬁ#é - 12e n HPrOPthh?Bl

Furtherlprovided is a condpound of Formfn8 |-1V for use as a nt in
the treatment of the di seas@grafyrias t§-@ri8- @@§%‘P®éhsj&ﬂr@9@®wlfﬁ“ﬁar m bl ooded
ani mal , t-butyl ) yl)-2-phenyl-1,3,4-0xadiazol-3(2H)-yl)-2,2-
Y dimethylpropan-1-one

¥

r

Name

(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-

S|

thiadiazol-3(2H)-yl)(phenyl)methanone

Vs (2-(3-aminopropy!)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
| thiadiazol-3(2H)-yl)(pyridin-2-yl)methanone

Ty (2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
| thiadiazol-3(2H)-yl)(pyridin-3-y))methanone

O

“d
IS

(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
thiadiazol-3(2H)-y!)(3-methylfuran-2-yl)methanone

L

(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
thiadiazol-3(2H)-y1)(2-methylthiazol-5-yl)methanone

Wz ) (2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3 4-
S thiadiazol-3(2H)-yl)(5-methylthiophen-2-yl)methanone
J\ 1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
L thiadiazol-3(2H)-yl)-3-methylbutan-1-one
yD) y
S 1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
thiadiazol-3(2H)-yl)propan-1-one
1-(2-(3-aminopropyl)-5-(2,5-diflucrophenyl)-2-phenyl-1,3,4-
RN thiadiazol-3(2H)-yl)butan-1-one

1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-

thiadiazoll3(2H)-‘yl)-2-ethylbutan- l-one
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such as a mammal ,
Al so

condi tion.
preparation

descri bed above in a warm bl ooded ani nal ,

for exanple, a human, suffering fromsuch di sease or
provided is the use of a conpound of Fornmula I-1V in the
of a nmedicanent for the treatnent of the di seases and condit i ons

such as a nanmal or exanpl e
100174] The term "tFEQPFWBSI‘mﬂ)é used

human, suf f &Y HI¢PHEM such di sorder.
herei n, unl ess otherwi se indicated, neans reversing, alleviating, inhibiting
t he progres§ 5{; prevent i né the disorder or condition to which such term
appl i es, or one 0 re syn@r@rasninpprepidhs-2.86ierorsenebiphenyém.3.4Fhe  term
"treatnent,! as used her ei pthiadizels¥2H)-hibfoklsbutyrmeibenoss, refers to the act of
treati ng as—“treati-ng—is+def-nredtrmmediately—above—Freatt+ng~—s—+n{ ended
to mean at |east the mtig such as
a human, angd i nclhagdes, » but g iy E?I%IEE%X ngfﬁ%&lf?ﬁ% htllgﬁrzaﬂenﬁdﬁ%mnhl bjting
the di sease| conditLon. and| SFFPIPHYRGYER %"ylgﬁ 8" ondi ti on

0 (2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-

D thiadiazol-3(2H)-yl)(tetrahydrofuran-2-yl)methanone

(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
thiadiazol-3(2H)-yl)(2-fluorocyclohexyl)methanone

(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
thiadiazol-3(2H)-yl)(1-methylcyclopropyl)methanone

5 CFs3 (2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
A thiadiazol-3(2H)-y1)(1-(trifluoromethyl)cyclopropyl)methanone
52 OH (2R)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-
= 1,3,4-thiadiazol-3(2H)-yl)-2-hydroxypropan-1-one
\J”’\_/ OH (2R)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-

1,3,4-thiadiazol-3(2H)-yl)-2-hydroxybutan-1-one

(28)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
thiadiazol-3(2H)-yl)-2-hydroxy-3,3-dimethylbutan-1-one

(2S)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
thiadiazol-3(2H)-yl)-2-cyclopropyl-2-hydroxyethanone

(2S)-2-amino-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-
phenyl-1,3,4-thiadiazol-3(2H)-yl)-2-cyclopropylethanone

{(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
thiadiazol-3(2H)-yl)(1-hydroxycyclopropyl)methanone

(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
thiadiazol-3(2H)-yl)(1-methoxycyclopropyl)methanone

1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
thiadiazol-3(2H)-yl)-2-hydroxy-2-methylpropan-1-one

S O v | 1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3, 4

x thiadiazol-3(2H)-yl)-2-methoxy-2-methylpropan-1-one
WOl
~

(2R)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-
1,3,4-thiadiazol-3(2H)-yl)-2-methoxybutan-1-one
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be understood that the specifi

[00175] In treating a subject, it wll c dosage
| evel and frequency of dosage for any particular subject may be varied and
wi |l depend upon a variety of factors including the activity of the specific
conmpound of Forrmula I-1V, the species, age, body weight, general health, sex
and di et of the subj ect, the node and time of adm nigdh@bidPsrsoat e of
excreti ok? ?Pﬂ?é‘ Eonbi nat lon, and severity of the particular condition, but
can neverig S _nerr-y—d'etermﬁed—by‘mm—yﬂﬁ—ed—rn—rhvaﬁ—tomml
The conpounds he i nves)-o2hymbhepagyl)Hi-@t edi@dolophainy)-2-phenel-1,a@pr opri at e
to the conditigMto be ty@madRdel-BoH)-2eméthowyeS 3idiaéttfiButan ier al
adm ni stratiqon_(incl udi subcut aneous, intramiuscular, intravenous,
intraarterial, wi®trader n@ky_1idi5ahLiR%a ze;palﬁ%,% henyhl2pRa png4L rectal,
nasal , topical Encl udi nmﬁﬁ&éﬁs(zﬁg 1?’52 rgd( euggf;éh)@% ?us injection
or continuous i&Adusi.on. suita 2\ JHT e’'va |na
' ntrapert Oneal Nnt rapu (2851611 g(3-2r%?nlopropy8 gat; grﬁ%gr%lpheny 2n1|3hsetng/ {, ,%n.

E thiadiazol-3(2H)-yl)-2-cyclopropyl-2-(methylamino)ethanone

e 0~ (2S)-1-(2-(3-aminopropyl)—S-(2,5-diﬂuorophenyl)-2—phenvyl- 1,3,4-
r thiadiazol-3(2H)-yl}-2-ethoxypropan-1-one

o

(25)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
thiadiazol-3(2H)-yl)-2-isobutoxypropan-1-one

T

(28)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
thiadiazol-3(2H)-yl)-2-isopropoxypropan-1-one

~ rO\v

(28)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
thiadiazol-3(2H)-yl)-2-cyclopropoxypropan-1-one

1Y

(25)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3 ,4-
thiadiazol-3(2H)-yl)-2-tert-butoxypropan-1-one

(2S)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
thiadiazol-3(2H)-yl)-2-(2-methoxyethoxy)propan-1-one

\I,J‘TO\/\O/

r°“©

(28)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
thiadiazol-3(2H)-yl)-2-(benzyloxy)propan-1-one

\ TOO

(28)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3 4-
thiadiazol-3(2H)-yl)-2-phenoxypropan-1-one

\ TO\ENJ

(28)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
thiadiazol-3(2H)-yl)-2-(pyridin-2-yloxy)propan-1-one

~ TOO

(25)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
thiadiazol-3(2H)-yl)-2-(pyridin-3-yloxy)propan-1-one

0]
2 O\/U\ 2-((28)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-
r OH 1,3,4-thiadiazol-3(2H)-yl)-1-oxopropan-2-yloxy)acetic acid
o O‘CF (28)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
\( ? thiadiazol-3(2H)-y1)-2-(trifluoromethoxy)propan-1-one
PN

(28)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
thiadiazol-3(2H)-yl)-2-methoxy-2-phenylethanone

|0

(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,34-

thiadiazol-3(2H)-yl)(tetrahydrofuran-3-yl)methanone

WDE - 80248/0068 - 248566 v2
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Al ternatively, the conpounds of the invention may be adm nistered topically
(e.g., tothe skin) for the treatnent of a topical condition such as a

fungal skin infection. It will be ti appreciated that the preferred route
may vary with for exanple the condition of the recipient. Were the conpound
i s admi ni st YRAEPUBYY, it may be fornulated as a pill, PEB/USR/ES730590S

49N060 - 145560' 2 WD 2006/ 044825 PCT/ US2005/ 037305 capsule, tablet, etc. with

a pharmaceuficalTy acceptable,carrier or . excifk: Y i ound is
adm ni stered pargnterally, !]hi(\z .ﬁg‘f‘ggﬁgg | 65I @@%@fﬂg&éﬂﬁﬁ%gﬁﬁzaé@fggeﬁg?ﬁal |y
accept abl e parentéral vehi ¢!"®@AHY 7Y Y Um PeU8EIEP ¥ able form as
detailed below 180177] I nmethye?-(3-emieropy ) Sn@Sudifluaoplray i2-phehylk V3,81 | a
phar maceuti ¢ally “© thiadiazole-3(2H)-carboxylate

' ethyl 2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
thiadiazole-3(2H)-carboxylate

E/NN

‘;‘H-"‘\k N-((28)-1-(2-(3-aminopropyl}-5-(2,5-difluorophenyl)-2-phenyl-
Oj/ NH 1,3,4-thiadiazol-3(2H)-yl)-3-methyl-1-oxobutan-2-yl)acetamide

£ 0 1-(2~(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
f thiadiazol-3(2H)-yl)propane-1,2-dione
¥ /N‘OH (Z2)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
thiadiazol-3(2H)-yl)-2-(hydroxyimino)propan-1-one
Y Yy prop
¥ N o (£)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3 ,4-
T thiadiazol-3(2H)-yl)-2-(methoxyimino)propan-1-one
2 R3
R .N.R
F
S,
/
o N
F
_RS
J

R R’ NR'R’ Name
2-(3-aminopropyl)-5-(2,5-

H H NH, difluorophenyl)-2-phenyl-1,3,4-
thiadiazole-3(2H)-carboxamide
2-(3-aminopropyl)-5-(2,5-
difluorophenyl)-N-methyl-2-

H Me NH, phenyl-1,3,4-thiadiazole-3(2H)-
carboxamide '
2-(3-aminopropyl)-5-(2,5-
difluorophenyl)-N-ethyl-N-methyl-

Me Et NH; 2-phenyl-1,3,4-thiadiazole-3(2H)-
carboxamide
¢ 2-(3-aminopropyl)-5-(2,5-
* difluorophtnyl)-N,N-diethyl-2-

Bt Et NH, phenyl-1,3 4-thiadiazole-3(2H)-
carboxamide

H Et NH; 2-(3-aminopropyl)-5-(2,5-
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acceptabl e salt,

t reat nent
is normally

as a pharmaceuti cal

ﬁﬂﬁ &p gﬁﬁ%

there i
t he For

sol vat e,

formul ated in accordance with standard pharnaceuti cal

conposition.
a pharmaceuti cal
or a pharmaceutically

sol vat e,

nmetabolite or prodrug thereof for the therapeutic
(i ncluding prophylactic treatnent) of manmal s i ncl udi ng humans,
practice
According to this aspect of the invention
conposi tion that mamy2iees7as conpound of
accept abl e salt,

It

nmet abolite

or prodrug
di | uent or
accordi ng

theredf,
carridr.
o thig

in aSSOFIaIIOI’l WTh a
100178] | To prepare the|p

I nvention| a therapeuti
vre—ef—For-a—t

& B%BH&HI)LNQH W2 BhERYIN &
@E%rtmeﬁ%ue %ﬁiq \COMpOS t i
bkallige! OP!

actlcally

| e
bns
effecti ve

anount of
sol vat e,

t her apeuti
with a phar

~
.:

FoVWaanl
\JU"P

met abol i

agent
maceut

el -_i‘\vl%'i'
te or prodrug thereof (al
ag-ptiggl osed heman) is
i cal [y acceptable carrier

o e

h an
for

@é’E er-Hla 1o 435%\}%7{? {¢ ona

3(2H)-carboxamide

sal t,
addi ti onal
exagple,

cyclopropyl NH;

2-(3-aminopropyl)-N-cyclopropyl-
5-(2,5-difluorophenyl)-2-phenyl-
1,3,4-thiadiazole-3(2H)-
carboxamide

2-pyridy} NH,

2-(3-aminopropyl)-5-(2,5-
difluorophenyl)-N-methyl-2-
phenyl-N-(pyridin-2-yl)-1,3,4-
thiadiazole-3(2H)-carboxamide

;,{/\O/ NH,

2-(3-aminopropy!)-5-(2,5-
diftuorophenyl)-N-(2-
methoxyethyl)-2-phenyl-1,3 4-
thiadiazole-3(2H)-carboxamide

2-(3-aminopropyl)-5-(2,5-
difluorophenyl)-N-(2-
methoxyethyl)-N-methyl-2-phenyl-
1,3,4-thiadiazole-3(2H)-
carboxamide

W \Non
NH,

2-(3-aminopropyl)-5-(2,5-
difluoropheny!)-N-((S)-2-hydroxy-
1-phenylethyl)-N-methyl-2-phenyl-
1,3,4-thiadiazole-3(2H)-
carboxamide

TN O

NH,

(2-(3-aminopropyl)-5-(2,5-
difluorophenyl)-2-phenyl-1,3,4-
thiadiazol-3(2H)-
yl)(morpholinc)methanone

OH NH;

2-(3-aminopropyl)-5-(2,5-
difluorophenyl)-N-hydroxy-2-
phenyl-1,3,4-thiadiazole-3(2H)-
carboxamide

OMe NH;

2-(3-aminopropyl)-5-(2,5-
difluorophenyl)-N-methoxy-2-
phenyl-1,3,4-thiadiazole-3(2H)-
carboxamide

OEt NH;

2-(3-aminopropyl)-5-(2,5-
difluoropheny!)-N-ethoxy-2-
phenyl-1,3,4-thiadiazole-3(2H)-
carboxamide

e -
T, \/\O NH,

2-(3-aminopropyl)-5-(2,5-
difluorophenyl)-N-(2-
methoxyethoxy)-2-phenyl-1,3,4-

thiadiazole-3(2H)-carboxamide

WDE -
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pharmaceuti cal conpoundi ng techni ques to produce a dose. A carrier may take a

wide variety of fornms depending on the formof preparation desired for

adm nistration, e.g., oral or parenteral. Exanples of suitable carriers

i ncl ude any and al | solvents, dispersion nedia, adjuvants. coatings,

anti bact er i 3O #HEO4PASi f ungal agents, isotonic and absor pPEHES H@?"E‘yﬁ’ﬁg
agents, sweeteners, stabilizers (to pronote long termstorage), enulsifiers,
bi ndi ng agents, Thy ckeni ng agents, salts, pieg®amiidpreyl)-1$edrvBRbsy-5-
di spersion medi a, cpatj.p antibacterial ang, a.mﬂut)wpga{yl)ag Rén§gl- | sotoni c
and absorption éfel ayi ng apents, fl avii ng ag<=nt3%thﬁamzo|m§ | aneous
materials sugh as buffers and;absorbents t hat cmxagﬁd@eeded in order [
prepare a pafticutaf—tterapeuti T CoMposi-tT o T h—edr=a
agents with |phar maceut i cal,| y active substanc & '(Bﬁm%ﬂﬁtﬁg o t he
Except insofar &b .HHoco tional Nmdi a or Ne) 1e Wi

conpound of For nul a use in the the B{PLP f(‘:“Qz*) s an
prepar at i ons H-s—contenplat nrl Suppl-enentary :Fhl Jasole- 3( -car Oxaml

2-(3-aminopropyl)-5-(2,5-
difluorophenyl)-N-hydroxy-N-
methyl-2-phenyl-1,3,4-thiadiazole-
3(2H)-carboxamide
2-(3-aminopropyl)-5-(2,5-
difluorophenyl)-N-ethoxy-N-
methyl-2-phenyl-1,3,4-thiadiazole-
3(2H)-carboxamide
2-(3-aminopropyl)-5-(2,5-
difluorophenyl)-N-(2-
NH, methoxyethoxy)-N-methyl-2-
phenyl-1,3,4-thiadiazole-3(2H)-
carboxamide
2-(3-aminopropyl)-N-tert-butoxy-5-
0 (2,5-difluorophenyl)-N-methyl-2-
Me & \'/ NH, phenyl-1,3 4-thiadiazole-3(2H)-
carboxamide
2-(3-aminopropyl)-N-

(cyclopropylmethoxy)-5-(2,5-
Me KO\A NH; difluoropheny!)-N-methyl-2-
phenyl-1,3,4-thiadiazole-3(2H)-
carboxamide
2-(3-aminopropyl)-5-(2,5-
difluorophenyl)-N-hydroxy-N-
isopropyl-2-phenyl-1,3,4-
thiadiazole-3(2H)-carboxamide
(2-(3-aminopropyl)-5-(2,5-

9 difluorophenyl)-2-phenyl-1,3,4-
Ao NH; thiadiazol-3(2H)-yl)(isoxazolidin-
2-ylymethanone
2-(3-aminopropyl)-N-(benzyloxy)-

5-(2,5-difluorophenyl)-N,2-

Phenyl EO\/Q NH, diphenyl-l,3,4-thiadyiazole-3(2H)-
carboxamide
2-(3-aminopropyl)-N-

2.0 cyclopropoxy-5-(2,5-
H % V : NH; difluorophenyl)-2-phenyl-1,3,4-»
~ thiadiazole-3(2H)-carboxamide
2-(3-aminopropyl)-5-(2,5-
H 2O~ F NH; difluorophenyl)-N-
(fluoromethoxy)-2-phenyl-1,3,4-

oo

(@R
jé
Q

Me OH NH2

Me OEt NH,

:L':L-O\/\O/

iPropy! OH NH:
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I ngredi ents can al so be incorporated into the conpositions and preparations
as described herein. ]100179] The pharmaceutical conpositions may be in the
formof a sterile injectable aqueous or oily suspension, which my be
formul ated according to known procedures using one or nore of the

appropri Sing or wetting agents and suspendi A7 ME -
6224L$062J§72ﬂ€§€g2 WD 20067 0- 14825 PCT) US2005/ 037305 TCLRERR NS P oan
menti oned_above. This suspension may be fornmulated according to th known

art using|those |suitable djispersing or wet thilfﬁigﬂza'ﬁe'*r@%) @mbp’@l]‘é‘#‘endl hg agents

whi ch haye—beenr—rentionediabove—The btef ?aﬂﬁ[ﬂo B Epm-EPa attpn may al so
be a ster{le injectable splution gr suspeR &raphé %rﬂon toxic pargenterally

acceptabl e di Ieuept 71%‘5@9' vent, NH, (ﬂuoromethoxy)-N methyl-2-
' phenyl-1,3,4-thiadiazole-3(2H)- ,
carboxamide

2-(3-aminopropyl)-5-(2,5-
difluorophenyl)-2-phenyl-N-(2,2,2-
triflucroethoxy)-1,3,4-thiadiazole-
3(2H)-carboxamide
2-(3-aminopropyl)-5-(2,5-
difluorophenyl)-N-methyl-2-
Me 2,0~ CF3 NH, phenyl-N-(2,2,2-trifluoroethoxy)-
1,3,4-thiadiazole-3(2H)-
carboxamide
5-(2,5-difluorophenyl)-N-methoxy-
N-methyl-2-(3-
Me OMe NHMe (methylamino)propyl)-2-phenyl-
1,3,4-thiadiazole-3(2H)-
carboxamide
5-(2,5-difluorophenyl)-2-(3-
(dimethylamino)propyi)-N-
methoxy-N-methyl-2-phenyl-1,3,4-
thiadiazole-3(2H)-carboxamide
2-(3-((S)-2-((S)-2-

H = aminopropanamido)propanamido)p
Me OMe 'f’N)J\{N\n/\NHz ropyl)-5-(2,5-difluorophenyl)-N-

0 methoxy-N-methyl-2-phenyl-1,3,4-

thiadiazole-3(2H)-carboxamide
5-(2,5-difluorophenyl)-N-ethoxy-
N-methyl-2-(3-
Me OEt NHMe (methylamino)propyl)-2-phenyl-
1,3,4-thiadiazole-3(2H)-
carboxamide
5-(2,5-difluorophenyl)-2-(3-
(dimethylamino)propyl)-N-ethoxy-

H 2,0~ -CF3 NH;

Me OMe NHMe

Me OFt NMe; N-methyl-2-phenyl-1.3 4-
thiadiazole-3(2H)-carboxamide
2-(3-((8)-2-((S)-2-

O 4 = aminopropanamido)propanamido)p

Me OEt ~ HJ\‘/N\H/\NHZ ropyl)-5-(2,5-difluorophenyl)-N-

0 ethoxy-N-methyl-2-phenyl-1,3,4-

thiadiazole-3(2H)-carboxamide
) 2-(3-((8)-2-((8)-2-

/@ aminopropanamido)propanamido)p «
e ropyl)-5-(2,5-difluorophenyl)-N-
ethoxy-N-methyl-2-phenyl-1,3,4-
thiadiazole-3(2H)-carboxamide

Me OEt
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such as a solution in 1, 3-but anedi ol

Anong t he
Ri nger's sol ution and

sterile fixgﬁﬂoils may conventionally be

medi um For

synthetic nono- or diglycerides.

?%m@ﬁWﬁbse any bland fixed oil may be
I n addition,

may |ikew se be used in the preparation of
or mcroenul sions may be introduced int

bol us injection.

Al ternatively,
solution or mcroenul sion in such
circulating concentration of the i

a constant.concentrati on,

utilized. An exanple of such a devic®

I ntravenous punp.

it

N-R
R4

i nj ect abl es.

or prepared as a |yophilized powder.

accept abl e vehicles and sol vents that nmay be enpl oyed are water,
i sotoni ¢ sodi um chl ori de sol ution.
enpl oyed as a solvent or suspendi ng
enp P& ONEY 88 ng
fatty acids such as oleic
I nj ectabl e sol utions
a patient's blood stream by | ocal

I n additi on,

Byy be advant ageous to admi nister the

,.Q s t\Q
§ R d. In

a continuous Mn§'ra
S %he Delg ecCADD- PLUSTM npdel 5400

pi Nt ain a const ant

ed@us delivery device

R4

RS

Y

Name

H

OH

OH

5-(2,5-difluorophenyl)-N-hydroxy-2-
(2-hydroxyethyl)-2-phenyl-1,3,4-
thiadiazole-3(2H)-carboxamide

OH

OH

5-(2,5-difluorophenyl)-N-hydroxy-2-
(3-hydroxypropyl)-2-phenyl-1,3,4-
thiadiazole-3(2H)-carboxamide

OH

OP(O)(OH),

2-(5-(2,5-difluorophenyl)-3-
(hydroxycarbamoyl)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2-yl)ethyl
dihydrogen phosphate

OH

OP(O)OH),

3-(5-(2,5-difluorophenyl)-3-
(hydroxycarbamoy!)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2-yl)propyl
dihydrogen phosphate

OH

OH

5-(2,5-difluorophenyl)-N-hydroxy-2-
(hydroxymethyl)-N-methyl-2-phenyl-
1,3,4-thiadiazole-3(2H)-carboxamide

OH -

OH

5-(2,5-difluorophenyl)-N-hydroxy-2-
(2-hydroxyethyl)-N-methyl-2-phenyl-
1,3,4-thiadiazole-3(2H)-carboxamide

OH

OH

5-(2,5-diflucrophenyl)-N-hydroxy-2-
(3-hydroxypropyl)-N-methyl-2-
phenyl-1,3,4-thiadiazole-3(2H)-
carboxamide

OH

OP(O)OH),

(5-(2,5-difluorophenyl)-3-
(hydroxy(methyl)carbamoy!)-2-
phenyl-2,3-dihydro-1,3,4-thiadiazol-
2-yl)methyl dihydrogen phosphate

OH

OP(O)(OH),

2-(5-(2,5-difluorophenyl)-3-
(hydroxy(methyl)carbamoyl)-2-
phenyl-2,3-dihydro-1,3,4-thiadiazol-
2-yDethyl dihydrogen phosphate

OH

OP(O)(OH),

3-(5-(2,5-difluorophenyl)-3-
(hydroxy(methyl)carbamoyl)-2-
phenyl-2,3-dihydro-1,3,4-thiadiazol-
2-yDpropy! dihydrogen phosphate

OMe

OH

5-(2,5-difluorophenyl)-2-
(hydroxymethyl)-N-methoxy-2-

WDE - 80243/0068 - 245568 v2
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1001801 The conpositions of the invention may also be in a formsuitable for
oral wuse (for exanple as tablets, |ozenges, hard or soft capsules, agqueous
or oily suspensions, enulsions, dispersible powlers or granules, syrups or
elixirs), for topical use (for exanple as creans, ointments, gels, or

aqueous Qg RédussRl utions or suspensions), for adm ni s¢takioEe3780s | nhal ation
(for exanple as a finely divided powder or a quuid aerosol) for
adm ni stration.by insufflatiop{(for—exanp y—aid-ded—poeywder) or
for parenteral |administratiop (for exan l@ﬂﬂsf§3§%@¢¢%%°§ dous of 0|?y
solution for intiravenous, | subcut aneaus, @rboxamiden scul ar dosi ng-of as a
suppository , fdr rectal dosihg). For exp 51'64 Fdifluorpbesily-2-6%rs i nt enfled for
oral use mayHcont ai @M¢ or |eXahpl e,Oldne of hyderered)) “meghoxySwrhendni ng,
fl avori ng| and/ or| preservati ve| agents. 10pL3#shigdiazeleBEH)-carboxamide
phar maceufi cal Ty} accept ablle exci pi ents fp5-(B5-difhlosiphtoi¥2Hd(Bti on i pcl ude, *for
exanple, |nert diluents suc? 0S I%ﬁgose, Bl iyprapahddaRtiRxyQal ci um phosphat e
H OMe phenyl-1,3,4-thiadiazole-3(2H)-
carboxamide
(5-(2,5-difluorophenyl)-3-
(methoxycarbamoyl)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2-yl)methyl
dihydrogen phosphate
2-(5-(2,5-difluorophenyl)-3-
(methoxycarbamoyl)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2-yl)ethyl
dihydrogen phosphate
3-(5-(2,5-difluorophenyl)-3-
(methoxycarbamoyl)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2-yl)propyl
dihydrogen phosphate
5-(2,5-difluorophenyl)-2-
(hydroxymethy!)-N-methoxy-N-
methyl-2-phenyl-1,3,4-thiadiazole-
3(2H)-carboxamide
5-(2,5-difluorophenyl)-2-(2-
hydroxyethyl)-N-methoxy-N-methyl-
2-phenyl-1,3,4-thiadiazole-3(2H)-
carboxamide
5-(2,5-difluorophenyl)-2-(3-
hydroxypropyl)-N-methoxy-N-
methyl-2-phenyl-1,3,4-thiadiazole-
3(2H)-carboxamide
5-(2,5-difluorophenyl)-2-(4-
hydroxybutyl)-N-methoxy-N-methyl-
2-phenyl-1,3,4-thiadiazole-3(2H)-
carboxamide
(5-(2,5-difluorophenyl)-3-
(methoxy(methyl)carbamoyl)-2-
phenyl-2,3-dihydro-1,3,4-thiadiazol-
2-yDmethyl dihydrogen phosphate
2-(5-(2,5-difluorophenyl)-3-
(methoxy(methyl)carbamoyl)-2-
Me OMe | 2 | OPO)OH): | penyl-2,3-dihydro-1,3 4-thiadiazol-
. + | 2-yDethyl dihydrogen phosphate
. 3-(5%(2,5-difluorophenyl)-3-
methoxy(methyl)carbamoyl)-2-
Me OMe | 3 | OP(O)OH) f)henyl-2,3-dihydro-1,3,4-thiadiazol-
2-yDpropyl dihydrogen phosphate

H OMe 1 | OP(OXOH),

H OMe 2 | OP(O)OH);

H OMe 3 | OP(O)XOH),

Me OMe 1 OH

Me OMe 3 OH

Me OMe 1 | OP(O)OH),

142
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or

cal ci um car bonat e,

starch or al genic

such as magnesi um st ear at e,

% i s

as ethyl or
acid. Tabl et

di sintegration and the subse

48 \ CE. BA 4
gastrointesti
ei t her case,
the art. (00

stearic

hydr oxybenzoat e,
I ons may be uncoated or
uent absorption of the active ingredient within

oxi dants

coated eit hEFTHS20HAHIE,

granul ating and di sintegrating agents such as corn
aci d; binding agents such as starch;
acid or talc;
and anti -

| ubricating agents
preservative agents such
such as ascorbic

their

/ 0061.
nal tr

Mdeng
| 821 Co

145568 ri
act, or tg
coMat i g
[Tposi ti ong

2006/ 04482
i mprove their
ndl | OB hg

C
fof oral use
g 'S

PSS STMDEHEaRARS  t he
ghakidy(thathAdiamogieear an
o Plicsiy 20 dityde g 4esiawibol- K
8y 1)Biyl dingdi6aca i Mhichar d

Ce, in
hown i n
gel atin

capsules in
di luent, for

Lo L
WITTCTT

ex%frpl

he—activ

0, c&étci un

redirent
[ 3

OH

B X U MorSbreny - Nedthorg 31 @
(3-hydroxypropyl)-2-phenyl-1,3,4-
thiadiazole-3(2H)-carboxamide

OEt

OP(0)(OH),

3-(5-(2,5-difluorophenyl)-3-
(ethoxycarbamoyl)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2-yl)propyl
dihydrogen phosphate

OH

5-(2,5-difluorophenyl)-2-(3-
hydroxypropyl)-N-(2-
methoxyethoxy)-2-phenyl-1,3,4-
thiadiazole-3(2H)-carboxamide

OP(O)(OH),

3-(5-(2,5-difluorophenyl)-3-(2-
methoxyethoxycarbamoyl)-2-phenyl-
2,3-dihydro-1,3,4-thiadiazol-2-
ylpropyl dihydrogen phosphate

OH

N-tert-butoxy-5-(2,5-difluorophenyl)-
2-(3-hydroxypropyl)-2-phenyl-1,3,4-
thiadiazole-3(2H)-carboxamide

OP(O)(OH),

3-(3-(tert-butoxycarbamoyl)-5-(2,5-
difluorophenyl)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2-yl)propy!
dihydrogen phosphate

OH

N-(cyclopropylmethoxy)-5-(2,5-
difluorophenyl)-2-(3-hydroxypropyl)-
2-phenyl-1,3,4-thiadiazole-3(2H)-
carboxamide

OP(0)(OH),

3-(3-
(cyclopropylmethoxycarbamoyl)-5-
(2,5-difluorophenyl)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2-yl)propyl
dihydrogen phosphate

QOEt

OH

5-(2,5-difluorophenyl)-N-ethoxy-2-
(3-hydroxypropyl)-N-methyl-2-
phenyl-1,3,4-thiadiazole-3(2H)-
carboxamide

OEt

OP(O)OH),

3-(5-(2,5-difluorophenyl)-3-
(ethoxy(methyl)carbamoyl)-2-phenyl-
2,3-dihydro-1,3,4-thiadiazol-2-
yl)propyl dihydrogen phosphate

2O

<3 OH

5-(2,5-difluorophenyl)-2-(3-
hydroxypropyl)-N-(2-

methoxyethoxy)-N-methyl-2-phenyi-
1,3,4-thiadiazole-3(2H)-carboxamide

v

Me

OP(O)(OH),

3-(5-(2,5-difluorophenyl)-3-((2-

methoxyethoxy)(methyl)carbamoyl)-
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car bonat e,
the active
liquid paraffin,
t he active ingredient

I ngr edi ent
or

cal ci um phosphate or
Is mxed with water
olive oil.

kaol i n,

or as soft gelatin capsules in which

or an oil

such as peanut oil,
1001831 Aqueous suspensions generally contain
in finely powdered formtogether with one or

nor e

suspendi i fPONMsg2s such as sodi um carboxynet hyl cel | ubesgs2008b3¥dscel | ul ose,
hydroxypropylnethylcellulose

t ragacant
condensat
pol yoxet h
| ong chai
condensat
fatty aci
condensat
fatty aci

and

sodium al g

inate, pol yvi nyl -

oo tHR—aCacH (1, UI

on prgducts of an a
yl ene stearate), |or

PCIQI ITU UI
kyl ene oxi
condensati o
5 for

exan

o d et

n_a.Li_ﬂhat ic al caghaol
on prod

ucts of |eth
ds nd a thLLoI SEC
o] praducts of ethy
ds and [hexi t ol

anhydf

yl ene oxi de
n as IIi)olyo
éne oxi de
| des, for

hos
Niterrb P‘I'iSa(?ﬁéﬁE{@?rr@Pf&éY}i)v

x3-63-hydrexyprenyt BN megthyldnool
phichyl- hadithiadiazd¢-8¢28)der i v
eoaslpxlamideol yet hyl ene

pyrrolidone,

gum
ecithin or
xanpl e

e with
anol , or
pd from
pat e, or
bd' from

Me O

OP(O)(OH),

3-(3-(tert-butoxy(methyl)carbamoyl)-
5-(2,5-difluorophenyl)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2- yl)propyl
dihydrogen phosphate

mao\/A

OH

N-(cyclopropylmethoxy)-5-(2,5-
difluorophenyl)-2-(3-hydroxypropyl)-
N-methyl-2-phenyl-1,3,4-thiadiazole-
3(2H)-carboxamide

oA

OP(O)(OH),

3-(3-
((cyclopropylmethoxy)(methyl)carba
moyl)-5-(2,5-difluorophenyl)-2-
phenyl-2,3-dihydro-1,3,4-thiadiazol-
2-yD)propy! dihydrogen phosphate

i-propyl OH

OH

5-(2,5-difluorophenyl)-N-hydroxy-2-
(3-hydroxypropyl)-N-isopropyl-2-
phenyl-1,3,4-thiadiazole-3(2H)-
carboxamide

i-propyl OH

OP(O)(OH),

3-(5-(2,5-difluorophenyl)-3-
(hydroxy(isopropyl)carbamoyl)-2-
phenyl-2,3-dihydro-1,3,4-thiadiazol-
2-yD)propy! dihydrogen phosphate

OH

(5-(2,5-difluorophenyl)-2-(3-
hydroxypropyl)-2-phenyl-1,3,4-
thiadiazol-3(2H)-yl)(isoxazolidin-2-
yl)methanone

OP(0)(OH),

3-(5-(2,5-difluorophenyl)-3-
(isoxazolidine-2-carbonyl)-2-phenyl-
2,3-dihydro-1,3,4-thiadiazol-2-
yl)propyl dihydrogen phosphate

OH

N-(benzyloxy)-5-(2,5-
difluorophenyl)-2-(3-hydroxypropyl)-
N,2-diphenyl-1,3,4-thiadiazole-
3(2H)-carboxamide

Phenyl

OP(O)(OH),

3-(3-(benzyloxy(phenyl)carbamoyl)-
5-(2,5-difluorophenyl)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2-yl)propyl
dihydrogen phosphate

OH

N-cyclopropoxy-5-(2,5-
difluorophenyl)-2-(3-hydroxypropyl)-
2-phenyl-1,3,4-thiadiazole-3(2H)-
carboxamide
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sorbitan nonool eate. The aqueous suspensi ons may al so contain one or nore
preservatives (such as ethyl or propyl p-hydroxybenzoate, anti-oxidants
(such as ascorbic acid), coloring agents, flavoring agents, and/or

sweet eni ng agents (such as sucrose, saccharine or aspartane). [001841 G ly
suspensi ons waynehres4$3r mul at ed by suspendi ng the active i pgredioedszz’ a

vegetabl e oil (such as arachis oil, olive oil, sesane oi |l or coconut oiI) or
i n a m neral - eH—(steh—as—tirg paru‘rf. A 3 "J""“"i"rSi N"‘ ”a“ SO
contain a thickening agent s ich | as beeswax, @? %%P C(Z;yg Icohol
Sweet eni ng ageniys such s¢ Beip(OY0 po ts may be
added to proyide a |pal ata Iefora pr(eparfgtl ééé“'th&ﬂhﬁ% 'b’| BieBY! y be

preserved by|[the addition of {an antl-OX|dantmhﬂmWQQEQh@@bNEblc acid. 1001851
Di spersi bl e powderg and granul es| suit abl e fid-(3¥-diflmomiphenyl)elN- an aqueous
suspensi on by the addi i orp of L er er al | fluconictiory -hg3-act i ve i ngriedi ent
together with aﬂ %Uvq: c Oit hydroxypropyl)-2-phenyl-1,3,4-
thiadiazole-3(2H)-carboxamide
3-(5-(2,5-difluorophenyl)-3-
(fluoromethoxycarbamoyl)-2-phenyl-
2,3-dihydro-1,3,4-thiadiazol-2-
I)propyl dihydrogen phosphate
5-(2,5-difluorophenyl)-N-
(fluoromethoxy)-2-(3-
hydroxypropyl)-N-methyl-2-phenyl-
1,3,4-thiadiazole-3(2H)-carboxamide
3-(5-(2,5-difluorophenyl)-3-
((fluoromethoxy)(methyl)carbamoyl)-
Me «O~~F | 3 | OP(OYOH), |2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propyl dihydrogen
phosphate
5-(2,5-difluorophenyl)-2-(3-
hydroxypropyl)-2-phenyl-N-(2,2,2-
trifluoroethoxy)-1,3,4-thiadiazole-
3(2H)-carboxamide
3-(5-(2,5-diftuorophenyl)-2-pheny)-3-
(2,2,2-trifluoroethoxycarbamoyl)-2,3-
dihydro-1,3,4-thiadiazol-2-yl)propyl
dihydrogen phosphate
5-(2,5-difluorophenyl)-2-(3-

0. CF hydroxypropyl)-N-methyl-2-phenyl-
Me | %51 13 OH N-(2,2,2-trifluoroethoxy)-1,3,4-
thiadiazole-3(2H)-carboxamide
3-(5-(2,5-difluorophenyl)-3-
(methyl(2,2,2-
Me wO~CFs | 3 | OP(O)OH), | trifluoroethoxy)carbamoyl)-2-phenyl-
2,3-dihydro-1,3,4-thiadiazol-2-
yDpropyl dihydrogen phosphate

H «O~F | 3 | OP(O)OH),

H 2O CFs | 3 OH

H O~ CF3 | 3 | OP(O)OH),

NH,
F
, Ar? S \
4 / &
O=N~N
7
~ '
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di spersing or wetting agent, suspending agent and one or nore preservatives.

Suitable dispersing or wetting agents and suspendi ng agents are exenplified
by those already nentioned above. Additional' excipients such as sweetening,
flavoring and coloring agents, nmay al so be present. 1001861 The

phar maceut i cal congositions of the invention may also be in the form 49

IN-e. aounREBIOHRZES6$ vz WD 2006/ 044825 PCTI US2005/ 0FFF0SE5G0F - i n- wat er
emul sions. The oily phase may be a veqgetable oil., such as olive oil or
arachis oi|ll, or a mneral oil,{such as for exagple liquid paraffin|or a

m xture of| any of hese. Suitabl e enul sifying nts may be, for ¢xanple,

nat ur al | y-jeecurr+mng gums—suct

4-fluorophenyl

S)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-
(4-fluorophenyl)-1,3,4-thiadiazol-3(2H)-yl)-2-
methoxypropan-1-one

4-methylpheny!l

(28)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-
p-tolyl-1,3,4-thiadiazol-3(2H)-yl)-2-methoxypropan-
1-one

4-chlorophenyl

(28)-1-(2-(3-aminopropyl)-2-(4-chlorophenyl)-5-
(2,5-difluorophenyl)-1,3,4-thiadiazol-3(2H)-yl)-2-
methoxypropan-1-one

4-bromophenyl

(28)-1-(2-(3-aminopropyl)-2-(4-bromophenyl)-5-
(2,5-difluorophenyl)-1,3,4-thiadiazol-3(2H)-yl)-2-
methoxypropan-1-one

4-¢-butylphenyl

(28)-1-(2-(3-aminopropyl)-2-(4-tert-butylphenyl)-5-
(2,5-difluorophenyl)-1,3,4-thiadiazol-3(2H)-yl)-2-
methoxypropan-1-one

3,4-dimethylphenyl

(25)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-
(3,4-dimethylphenyl)-1,3,4-thiadiazol-3(2H)-yl)-2-
methoxypropan-1-one

3-methylphenyl

(28)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-
m-tolyl-1,3,4-thiadiazol-3(2H)-yl)-2-methoxypropan-
1-one

3,5-dimethylphenyl

(25)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-
(3,5-dimethylphenyl)-1,3,4-thiadiazol-3(2H)-yl)-2-
methoxypropan-1-one

2-chlorophenyl

(28)-1-(2-(3-aminopropyl)-2-(2-chlorophenyl)-5-
(2,5-difluorophenyl)-1,3,4-thiadiazol-3(2H)-yl)-2-
methoxypropan-1-one

2-ethylphenyl

(28)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-
(2-ethylphenyl)-1,3,4-thiadiazol-3(2H)-y1)-2-
methoxypropan-1-one

3-nitrophenyl

(25)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-
(3-nitrophenyl)-1,3,4-thiadiazol-3(2H)-yl)-2-
methoxypropan-1-one

3-hydroxyphenyl

(2S)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-
(3-hydroxyphenyl)-1,3,4-thiadiazol-3(2H)-yl)-2-
methoxypropan-1-one

3-aminophenyl

(25)-1-(2-(3-aminophenyl)-2-(3-aminopropyl)-5-(2,5-
difluorophenyl)-1,3,4-thiadiazol-3(2H)-yl}-2-
methoxypropan-1-one

3-carboxyphenyl

3-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-3-((S)-
2-methoxypropanoyl)-2,3-dihydro-1,3,4-thiadiazol-2-
yhbenzoic acid

3-cyanophenyl

3-(2-(3-aminopropyl)-3-(2,5-difluorophenyl)-3-((S)-
2-methoxypropanoyl)-2,3-dihydro-1,3,4-thiadiazol-2-
yl)benzonitrile

3,4-dichlorophenyl

(28)-1-(2-(3-aminopropyl)-2-(3,4-dichlorophenyl)-5-

\\DE - 80243/0065 - 245568 v2

146



gum acaci a gqr gumtragacanth, naturally-occurring phosphati dgs suph as soya
bean, lecithin, esters or partial esters derived fromfatty acids and
hexitol anhydrides (for exanple sorbitan nonool eate) and condensati on
products of the said partial esters with ethylene oxide such as

pol yoxyet hyWeOre0sda4835 t an nonool eate. The emrul si ons nay HRHEGS20GABEIN

sweet eni ng, flavoring and preservative agents. 1001871 Syrups and eI I Xi rs may

be fornul at gd~wWtTh sweeteni ng ag dﬁﬂ&‘a Reny) 9! 348 iazoRB @Y LEPE Ol ycol ,
sorbitol, aspartane or sucr ose, e@ 1 aﬁqycﬁ)lgnt ain a ZodeEr?u‘mcent

preservativ ,4“r Hxvm | ug atrel-ot L, “'m_" BRI Pupnosit @

formul ati ons f) )ﬁd by i’t(%‘gmgng ?t Ch]) eny] I h h ajsuitable
non-irritati ng ex cboé i s ' %\‘PP}Eﬁnéi }f Yl 5ut |iquid at
the rectal tlenperature and \M Ll ™™ B?F)ﬂi?}"(lpa e n f he rnm‘ um-to -relehse the
drug. Suitable excipients | ncl ud@S)-16?-(EaminePepYRoc@e-diffuerephanyt)-2-

(3-ethylphenyl)-1 3 4-thiadiazol-3(2H)-yl)-2-
methoxypropan-1-one
(28)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-

pol yet hyl eng gl ycd-ethylphenyl .

3-pyridyl (pyridin-3-yl)-1,3,4-thiadiazol-3(2H)-yl)-2-
methoxypropan-1-one
| (28)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-
2-pyridyl (pyridin-2-yl)-1,3,4-thiadiazol-3(2H)-yl)-2-

methoxypropan-1-one
(28)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-
(5-methylthiophen-2-yl)-1,3,4-thiadiazol-3(2H)-yl)-
2-methoxypropan-1-one
(28)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-
(1-methyl-1H-imidazol-2-yl)-1,3,4-thiadiazol-3(2H)-
yl)-2-methoxypropan-1-one
(28)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-
(5-methylthiazol-2-yl)-1,3,4-thiadiazol-3(2H)-yl)-2-
methoxypropan-1-one

A S
Q_\’ A

N-n

S-methylthiophen-2-yl

1-methyl-1H-imidazol-2-yl

S-methylthiazol-2-yl

R Ar! Name

(28)-1-(2-(3-aminopropyl)-5-(2-fluorophenyl)-
2-phenyl-1,3,4-thiadiazel-3(2H)-yl)-2-
methoxypropan-1-one
(2S)-1-(2-(3-aminopropyl)-5-(2-chlorophenyl)-

N NH, 2-fluorophenyl

:LLC\/\NHZ

2-chlorophenyl

2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-2-
methoxypropan-1-one

:“t_’\/\NH2

2-chloro-5-
fluorophenyl

(28)-1-(2-(3-aminopropyl)-5-(2-chloro-5-
fluorophenyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-
yl)-2-methoxypropan-1-one -

;L"L/\\—/\“ NHz

2-fluoro-5-
chlorophenyl

(28)-1-(2-(3-aminopropyl)-5-(5-chloro-2-
fluorophenyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-
yl)-2-methoxypropan-1-one .

}{\\’/\NHz

2,5-
dichlorophenyl

(28)-1-(2-(3-aminopropyl)-5-(2,5-
dichlorophenyl)-2-phenyl-1,3,4-thiadiazol-
3(2H)-yl)-2-methoxypropan-1-one
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1001891 Topi cal formul ations, such as creans, ointnments, gels and aqueous or
oily solutions or suspensions, nmay generally be obtained by formulating an
active ingredient wth a conventional, topically acceptable, vehicle or

di l uent using conventional procedures well known in the art. 1001901
Conposi t i omego foakoashxi ni stration by insufflation may be porusmodiarivsof a

finely divided powder containing particl es of average diameter of,

for

exanpl e, 3p—mor—nueh—tess—the—powndet | actiye
i ngme)di ent| al di | ut esi-cwotdqz-gne (8 h&fg aﬁ&dﬁﬂoﬁg% 3“(5{]|‘nor% ceptabl e
carriers such”3s™Tadtbse. | fbayypander I é onvenjently
retai ned i capsule containi {oH ) -mat PEQP ARt -Qi ,
i ngredient| for, use with a gﬂWBﬁk'nhalé?shé&36%mn@89Wpé§5ﬂ§fh@éUSTor
insufflation o tHe e Nenown| triflyerametyd @%gwﬁ@’l) f-obayi-1.3dnposi ti ons
for admi nistrati on by i nhapnyon may |pbiailiazal oyl ghethoxypropan-1-oné
2-fluoro-5- (2S)-1-(2-(3-aminopropyl)-5-(2-fluoro-5-
N NH, h henvl methoxyphenyl)-2-phenyl-1,3,4-thiadiazol-
methoxypheny 3(2H)-yl)-2-methoxypropan-1-one
23 (2S)-1-(2-(3-aminopropyl)-5-(2,3-
}L‘:\/\NHZ di hloronhenyl dichlorophenyl)-2-phenyl-1,3,4-thiadiazol-
ichioropheny 3(2H)-yl)-2-methoxypropan-1-one
3.4- (2S)-1-(2-(3-aminopropyl)-5-(3,4-
paNa™ Sehloronhenyl | dichloropheny)-2-phenyl-1,3,4-thiadiazol-
ichioropheny 3(2H)-yl)-2-methoxypropan-1-one
3.5. (2S)-1-(2-(3-aminopropyl)-5-(3,5-
}L':\/\NHZ df hlorophenyl dichlorophenyl)-2-phenyl-1,3,4-thiadiazol-
ieniorophieny 3(2H)-yD)-2-methoxypropan-1-one
(2S)-1-(2-(3-aminopropyl)-2-phenyl-5-
SO NH, thiophen-2-yl (thiophen-2-yl)-1,3,4-thiadiazol-3(2H)-yl)-2-
methoxypropan-1-one
(2S)-1-(2-(3-aminopropyl)-2-phenyl-5-
}L':\\/\NHZ thiophen-3-yl | (thiophen-3-yl)-1,3,4-thiadiazol-3(2H)-yl)-2-
methoxypropan-1-one
(2S)-1-(2-(3-aminopropyl)-5-(5-
BN, f};f’hlﬁ“’ 2.y | chlorothiophen-2-yl)-2-phenyl-1,3,4-thiadiazol-
tophen-<-y 3(2H)-yl)-2-methoxypropan-1-one
(2S)-1-(2-(3-aminopropyl)-2-phenyl-5-(pyridin-
}H_’\/\NHZ 2-pyridyl 2-yl)-1,3,4-thiadiazol-3(2H)-yl)-2-
methoxypropan-1-one
(25)-1-(2-(3-aminopropyl)-2-phenyl-5-(pyridin-
FONASNH, 3-pyridyl 3-yl)-1,3,4-thiadiazol-3(2H)-yl)-2-
methoxypropan-1-one
3-chloro (2S)-1-(2-(3-aminopropyl)-5-(3-chloropyridin-
}L‘:\/\NHZ idin-2-v] 2-yl)-2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-2-
pyridin--y methoxypropan-1-one
4-chloro (2S)-1-(2-(3-aminopropyl)-5-(4-chloropyridin-
SO SNH, 3] 3-yl)-2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-2-
pyndin-2-y methoxypropan-1-one
55, (28)-1-(2-(2-aminoethyl)-5-(2,5-
¥ NH, S Huoropheny] | difluorophenyl)-2-phenyl-1,3,4-thiadiazol-
' tiuorophieny 3(2H)-yl)-2-methoxypropan-1-one
) 5. (2S)-1-(2-(aminomethyl)-5-(2,5-
2N NH, df a henvl difluorophenyl)-2-phenyl-1,3,4-thiadiazol-
HHuoropteny 3(2H)-yl)-2-methoxypropan-1-one '
/L )5, 1(2S)-1-(5-(2,5-difluorophenyl)-2-(3- .
HONN : (isopropylamino)propyl)-2-phenyl-1,3,4-
- u difluorophenyl thiadiazol-3(2H)-yl)-2-methoxypropan-1-one
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convention
ei ther as

Conventi on
or
arranged t

Conpositions for transdernal

hydrocagggﬁéggﬁ%%g

al
an
al

aer osol
aer osol

pressuri zed aerosol

aerosol device is~ conveniently

arranged to di spense the active ingredient
containing finely divided solid or
propel l ants such as volatile fluorinated hydrocarbons
e used and the
a netered quantity of,,active
adm nistration may be in the form of those

| iquid droplets.

i ngr BEF/EPR00S/0BHT 921

50

Vol ume

WDY. - 3026362063~ 243563 y _ WO 2006/{q28B8 255 - X 3-Hifua0p5¢108)730henyt-2 ghs der mal
skin patches tThat afe wel | ’known t o tihpseolidin-0rythipropyl)- 15ké-khiadiszol-BEH! §
1001931 Fdr further S-f or At PHRP y*oqmpiakhgﬂ§@pgﬁgL6hapter 25.2 in
Ede 'COFprBer}}LdSI eN drc 5“'53] Chem stiriysy- 3-8 SLdifRefsphenyIRLRIBN293-
itorial |Board), dfluorophenyl | (Piperidin-1-yDpropyl)-1,3,4-thiadiazol-3(2H)-
) PREIYT | y1)-2-methoxypropan-1-one
BN i (2S)-1-(5-(2,5-difluorophenyl)-2-(3-(4-
/\N j;?]uoro henvl methylpiperazin-1-yl)propyl)-2-phenyl-1,3,4-
pheny thiadiazol-3(2H)-yl)-2-methoxypropan-1-one
. i (2S)-1-(5-(2,5-difluorophenyl)-2-(2-
“H‘/\ﬁ/ j;?‘luoro henvl (methylamino)ethyl)-2-phenyl-1,3,4-thiadiazol-
pheny 3(2H)-yl)-2-methoxypropan-1-one
N i (25)-1-(5-(2,5-difluorophenyl)-2-(2-
# ¥ S oopeny] | (dimethylamino)ethy)-2-phenyl-1,3,4-
PRENYL | thiadiazol-3 (2H)-yl)-2-methoxypropan-1-one
25 (25)-1-(5-(2,5-difluorophenyl)-2-(3-
HON0H o hydroxypropyl)-2-phenyl-1,3,4-thiadiazol-
difluorophenyl 3(2H)-yl)-2-methoxypropan-1-one
25. (25)-1-(5-(2,5-difluorophenyl)-2-(2-
Y oH d;ﬂuoro henyl hydroxyethyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-
pheny yl)-2-methoxypropan-1-one
N-(3-(5-(2,5-difluorophenyl)-3-((S)-2-
;H_/\/\stone 2,5- methoxypropanoyl)-2-phenyl-2,3-dihydro-
H difluorophenyl | 1,3,4-thiadiazol-2-
' yDpropyl)methanesulfonamide
0 25. N-(3-(5-(2,5-difluorophenyl)-3-((S)-2-
:L{\/\N)K( : methoxypropanoyl)-2-phenyl-2,3-dihydro-
H difluorophenyl 1,3,4-thiadiazol-2-yl)propyl)isobutyramide
N-(3-(5-(2,5-difluorophenyl)-3-((S)-2-
2,5- methoxypropanoyl)-2-phenyl-2,3-dihydro-
:L"-/\/\H 'i‘/ difluorophenyl | 1,3,4-thiadiazol-2-yl)propyl)-3-
(dimethylamino)propanamide
2 p3
R ,N.R
F
o
/
N«
N
0]
=(R1 F
X R' NR?R’ Name
' . (25)-1-(2-(3-(cyclopent-2-
S (S)-2- /H enylamino)propyl)-5-(2,5-difluorophenyl)-
methoxyethyl | & \® 2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-2-
methoxypropan-1-one
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Per gamon Press, 1990, which is specifically incorporated herein by referenFe.
1001941 The fornul ati ons may be packaged in unit-dose or nulti-dose
containers, for exanple seal ed anpoules and vials, and nay be stored in a
freeze-dried (l'yophilized) condition requiring only the addition of the

sterile (?z L figier, for exanple water, for injectycqrshiapshsad ely prior
to use. oraneous i njection sol utlons and suspensions —are prepared from

st eri | e powders,—granutes—and—tabtetsto ndpreviousty—deseriped.

Preferred unit dozgg fonmul ayi ons ar ¢ Eﬂd§@(§é gi ' da$bé&q) b or unit

daily sub- glosp ere| n bU»LSg}fm { evylamginolpronyhise- X1 on t her eof,

of the active : ?1001 The 2aheRit] 304 8@#@ Y92+ hi s |i nventi on

that i s |conbi ned W|th oné_or__nore ex¢Msthoxypropay- hpaﬁiuce a single dpsage form

will negessarily vary dependi ng upon {KS)-1s@dpdeclahesdted, the sevefity of

t he di sord??,r of cqBld2tion, t ol emdarimo}irosd ¥ B2, 5difioraphemd)si i on of

d apgethoeyethyd ¢r etf on\af/ t he 2phemyd+1,3p4-thdadidwpsBQIFA4YI)-2-n ceftain

methoxypropan-1-one

(28)-1-(2-(3-(cyclohex-3-

g (S)-2- n O enylamino)propyl)-5-(2,5-difluorophenyl)-
methoxyethyl o 2-phenyl-1,3,4-thiadiazol-3(2 H)-yl)-2-

methoxypropan-1-one

(28)-1-(2-(3-((Z)-cyclohept-4-

S (S)-2- H_Q enylamino)propyl)-5-(2,5-difluorophenyl)-
methoxyethyl LY 2-phenyl-1,3,4-thiadiazol-3(2 H)-yl)-2-

methoxypropan-1-one

H 1-(2-(3-(cyclopent-2-enylamino)propyl)-5-

S i-propyl L N\@ (2,5-difluorophenyl)-2-phenyl-1,3,4-

thiadiazol-3(2 H)-yl)-2-methylpropan-1-one

t he conpou

H 1-(2-(3-(cyclopent-3-enylamino)propyl)-5-
S i-propyl z{N\@ (2,5-difluorophenyl)-2-phenyl-1,3 4-
thiadiazol-3(2H)-yl)-2-methylpropan-1-one
H 1-(2-(3-(cyclohex-2-enylamino)propyl)-5-
S i-propyl ,NO (2,5-difluorophenyl)-2-phenyl-1,3,4-
i oxadiazol-3(2H)-yl)-2-methylpropan-1-one
1-(2-(3-(cyclohex-3-enylamino)propyl)-S-
S i-propyl ,NO (2,5-difluorophenyl)-2-phenyl-1,3,4-
K thiadiazol-3(2H}-yl)-2-methylpropan-1-one
2-(3-(cyclopent-2-enylamino)propyl)-5-
S NMe /H (2,5-difluorophenyl)-N,N-dimethyl-2-
2 % \Q phenyl-1,3,4-thiadiazole-3(2H)-
carboxamide
’ 2-(3-(cyclopent-3-enylamino)propyl)-5-
(2,5-difluorophenyl)-N,N-dimethyl-2-
S NMe, ¥ N\Q phenyl-1,3,4-thiadiazole-3(2 H)-
carboxamide
i} 2-(3-(cyclohe;;l-Z-enylamino)propyl)-S-
(2,5-difluorophenyl)-N,N-dimethyl-2-
S NMe, N@ phenyl-1,3,4-thiadiazole-3(2H)-
carboxamide
" 2-(3-(ct)]rclohe);l-3-enylamix;o)propyl)-S-
(2,5-difluorophenyl)-N,N-dimethyl-2-
S NMe; NO phenyl-1,3,4-thiadiazole-3(2 H)-
carboxamide
. H 2-(3-(gyclopent-2-enylamino)propyl)-5-
« S NHOH ‘SL/N\G (2,5-difluorophenyl)-N-hydroxy-2-phenyl-
1,3,4-thiadiazole-3(2H)-carboxamide
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enbodi nents, a suitable anobunt of a conpound of Formula I-1V is adm nistered
to a nammal undergoing treatment for cancer. Admnistration in certain
enbodi ments occurs in an anount between about 0.001 ng/ kg of body weight to
about 60 rr%{ of body weight per day. |In another enbodi nent, adm nistration
occurs in aMOAMEWHS2bet ween 0.5 ng/ kg of body wei ght t dABSAOSATNY/ kg of
body wei ght per day. In sorre I nstances, dosage |levels belowthe lower |imt

of the afofésaidrange nmay € than a}]*f;c(té?(t,]@pemmhgﬁml, bpal-scases still
| ar ger doses guay |be ygmphoyed %caus(gggdlgurm -2-Bhdn ?gt
provided that sugh |arger dose ar irst ghyﬁlgﬁ ollé‘l (g ‘%Xx% migoal l doses

for adm nfstration Lmuugn the Uoly PUs T roygt es of
adm ni strati og and ]ﬁ[_g@ regl %%3 CEUOT g&{y IPH:EH}IIE
i Ci r Wi n

Conpr ehensj ve® Medi e syry l' ' ’gfz' nﬁ)l‘l al

Board), PepganmpnPress 19W, which-is ] n b

ref er Zance. : H 2- (3 -(cyclchex- 3 enylammo)propy ) 5- Y
S NHOH LL{N—@ (2,5-difluorophenyl)-N-hydroxy-2-phenyl-

1,3,4-thiadiazole-3(2 H)-carboxamide

H (Z)-2-(3-(cyclohept-4-enylamino)propyl)-5-
S NHOH NQ (2,5-difluorophenyl)-N-hydroxy-2-phenyl-
1,3,4-thiadiazole-3(2H)-carboxamide
H 2-(3-(cyclopent-2-enylamino)propyl)-5-
. (2,5-difluorophenyl)-N-hydroxy-N-methyl-
S N(Me)OH ¥ N@ 2-phenyl-1,3,4-thiadiazole-3(2 H)-
carboxamide
’ 2-(3-(cyclopent-3-enylamino)propyl)-5-
(2,5-difluorophenyl)-N-hydroxy-N-methyl-
S| NMOH | T | oyle3,4-thindiazole-32H)-
carboxamide
" 2-(3-(cyclohex-2-enylamino)propyl)-5-
(2,5-difluorophenyl)-N-hydroxy-~N-methyl-
S | N(Me)OH N@ 2-phenyl-1.3 A-thindiazole-32H)
carboxamide
" 2-(3-(cyclohex-3-enylamino)propyl)-5-
(2,5-difluorophenyl)-N-hydroxy-N-methyl-
S N(Me)OH “{NO 2-phenyl-1,3,4-thiadiazole-3(2H)-
carboxamide
(2)-2-(3-(cyclohept-4-enylamino)propyl)-5-
H (2,5-diflucrophenyl)-N-hydroxy-N-methyl-
S| NMe)OH ”O 2-phenyl-1,3 4-thiadiazole-3(2H)-
carboxamide
H 2-(3-(cyclopent-2-enylamino)propyl)-5-
S NHOMe *{N\Q (2,5-difluorophenyl)-N-methoxy-2-phenyl-
: 1,3,4-thiadiazole-3(2H)-carboxamide
H 2-(3-(cyclopent-3-enylamino)propyl)-5-
S NHOMe "(N\@ (2,5-difluorophenyl)-N-methoxy-2-phenyl-
1,3,4-thiadiazole-3(2H)-carboxamide

H_@ 2-(3-(cyclohex-2-enylamino)propyl)-5-

S NHOMe (2,5-difluorophenyl)-N-methoxy-2-phenyl-

1,3,4-thiadiazole-3(2 H)-carboxamide
H 2-(3-{cyclohex-3-enylamino)propyl)-5-
L,{NO (2,S-difl.u01'-ophenyl)-N-methoxy-2_-phenyl-
1,3,4-thiadiazole-3(2 H)-carboxamide
" H (£)-2-(3-(cyclohept-4-enylamino)propyl)- 5-
S NHOMe N-@ (2,5-difluorophenyl)-N-methoxy-2- phenyl-
1,3,4-thiadiazole-3(2 H)-carboxamide

S NHOMe
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[ 001961 The size of the dose for therapeutic or prophylactic purposes of a
naturally vary according to the nature and
t he age and sex of the aninal

conpound of Formula I-1V wll
condi ti ons,

severity of the
route of adm nistration,

[001971 |
kit

n

cBPaRE

described above is provided.

according to well
enbodi ment of the I nventi on,
#& materi al s useful for the treatnent

51 1110E.

or patient and the
1
or

known principles of nedicine.
an artjcle of manufacture,

T’Pﬁ’é’“ﬁ?z’g%ﬂ‘ ders
$U24UDUG3- 245563 i1 WD 20116/ 044825

PCT/ US2005/ 0373

conpri si
provi des
enbodi ner

t,

T

t he

i nvention

5 1In certdin enbodi nent

BRRIoRls o Ry

-1 V.
I’O|
provi deS a ki

2;3{(heldpent-2-empammeiprapyteit ai ner

(2, h-difbrot@phanydyivadetheit 8-mdilg- i| nvent i on
Rfphemgli VB4-tidhdigfoties (24N anot her
tarbe¥antig€at i ng or preventing

N(Me)OMe

e

2-(3-(cyclopent-3-enylamino)propyl)-5-
(2,5-difluorophenyl)-N-methoxy-N-methyl- '
2-phenyl-1,3,4-thiadiazole-3(2 H)-
carboxamide

N(Me)OMe

2-(3-(cyclohex-2-enylamino)propyl)-5-
(2,5-difluorophenyl)-N-methoxy-N-methyl-
2-phenyl-1,3,4-thiadiazole-3(2H)-
carboxamide

N(Me)OMe

2-(3-(cyclohex-3-enylamino)propyl)-5-
(2,5-difluorophenyl)-N-methoxy-N-methyl-
2-phenyl-1,3,4-thiadiazole-3(2H)-
carboxamide

N(Me)OMe

(2)-2-(3-(cyclohept-4-enylamino)propyl)-5-
(2,5-difluorophenyl)-N-methoxy-N-methyl-
2-phenyl-1,3,4-thiadiazole-3(2 H)-
carboxamide

(5)-2-
methoxyethyl

(28)-1-(2-(3-(cyclopent-2-
enylamino)propyl)-5-(2,5-difluorophenyl)-
2-phenyl-1,3,4-oxadiazol-3(2H)-yl)-2-
methoxypropan-1-one

(S)-2-
methoxyethyl

(25)-1-(2-(3-(cyclopent-3-
enylamino)propyl)-5-(2,5-difluorophenyl)-
2-phenyl-1,3,4-oxadiazol-3(2H)-yl)-2-
methoxypropan-1-one

(S)-2-
methoxyethyl

(28)-1-(2-(3-(cyclohex-2-
enylamino)propyl)-5-(2,5-difluorophenyl)-
2-phenyl-1,3,4-oxadiazol-3(2H)-yl)-2-~
methoxypropan-1-one

(5)-2-
methoxyethyl

(28)-1-(2-(3-(cyclohex-3-
enylamino)propyl)-5-(2,5-difluorophenyl)-
2-phenyl-1,3,4-oxadiazol-3(2 H)-yl)-2-
methoxypropan-1-one

(5)-2-
methoxyethyl

(28)-1-(2-(3-((2)-cyclohept-4-
enylamino)propyl)-5-(2,5-diflucrophenyl)-
2-phenyl-1,3,4-oxadiazol-3(2H)-yl)-2-
methoxypropan-1-one

i-propyl

1-(2-(3-(cyclopent-2-enylamino)propyl)-5-
(2,5-difluorophenyl)-2-phenyl-1,3,4-
oxadiazol-3(2H)-y1)-2-methylpropan-1-one

i~propyl

1-(2-(3-(cyclopent-3-enylamino)propyl)-5-
(2,5-difluorophenyl)-2-phenyl-1,3 ,4-
oxadiazol-3(2H)-yl)-2-methylpropan-1-one

i-propyl

1-(2-(3-(cyclohex-2-enylamino)propyl)-5-
(2,5-difluorophenyl)-2-phenyl-1,3,4-
oxadiazol-3(2H)-yl)-2-methylpropan-1-one
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funga} or other eukaryote infection. The kit may further conprise a |abel or

package insert on or associated with the container. In certain enbodi nents,

the | abel or package inserts indicates that the conposition conprising a

conpound of Forrmula I-1V can be used, for exanple, to treat a

hyper pr ol i f¥P3006(P4838% sorder or to treat a fungal or ot heCTAiNeNSPIT3ES

I nfection. The | abel or package insert may al so indicate that the corrposition

can be useg—to treat—Totherdisorders—P01Ee81 1 sy t he

kit further c rrprlses a _cont ai mﬂ \ t ap] '&°H§‘°h§ﬁ§taﬂﬁ ‘ﬂiﬂ%%

bottles, vials, syri'fg¥8) blister %]f‘l FORA '. ]}eny b
et erialsis a

froma var fety of! ! S F

conpound of Formula 1-1V or|a ph rrraceut %‘é:f (%’E)lpﬁiﬂt'&fqﬂéj "’clﬁ@P’é’Bf’l)'lsn an| anount
ef fective, forgtreatipgg,he ¢ fon% npadifliarpehenyBbMdimetizb2ss port (for
exanpl e, the “container may|b ravemiwusl EdHuadinzdbad(26h- a vial having a

st opper pi-erceablle by a carboxamide
2-(3-(cyclopent-3-enylamino)propyl)-5-
o NMe, Q{H (2,5-difluoropheny!)-N, N-dimethyl-2-
O phenyl-1,3,4-oxadiazole-3(2 H)-
carboxamide
2-(3-(cyclohex-2-enylamino)propyl)-5-
H 2,5-difluorophenyl)-N,N-dimethyl-2-
O NMe; N_@ ghenyl-l,3,4£)xad);azole-3(2H)- ’
carboxamide
2-(3-(cyclohex-3-enylamino)propyl)-5-

n (2,5-difluorophenyl)-N,N-dimethyl-2-
0 NMe, o O phenyl-1,3,4-oxadiazole-3(2H)-

carboxamide
‘ H 2-(3-(cyclopent-2-enylamino)propyl)-5-
0 NHOH z;Nﬁ (2,5-difluorophenyl)-N-hydroxy-2-phenyl-

1,3,4-oxadiazole-3(2H)-carboxamide
H 2-(3-(cyclopent-3-enylamino)propyl)-5-
0 NHOH w,{N\@ (2,5-difluorophenyl)-N-hydroxy-2-phenyl-
1,3,4-oxadiazole-3(2H)-carboxamide
H 2-(3-(f:yclohex-2-enylamino)propyl)—5-
o NHOH LL{N (2,5-difluorophenyl)-N-hydroxy-2-phenyl-
1,3,4-oxadiazole-3(2 H)-carboxamide
H 2-(3-(cyclohex-3-enylamino)propyl)-5-
“{NO (2,5-difluorophenyl)-N-hydroxy-2-phenyl-
1,3,4-oxadiazole-3(2 H)-carboxamide
4 2-(3-(cyclopent-2-enylamino)propyl)-5-
_N (2,5-difluorophenyl)-N-hydroxy-N-methyl-
O | NMIOH | NNy 5 i 3 droxadiazole-3(2H)-
carboxamide
H 2-(3-(cyclopent-3-enylamino)propyl)-5-
_N (2,5-difluorophenyl)-N-hydroxy-N-methyl-
O | NMeOH | N0 30 cnyi1,3,4-oxadiazole-32H)-
carboxamide
2-(3-(cyclohex-2-enylamino)propyl)-5-
H (2,5-difluorophenyl)-N-hydroxy-N-methyl-
O | NMe)OH N@ 2-phenyl-1,3,4-oxadiazole-3(2H)-
carboxamide
2-(3-(cyclohex-3-enylamino)propyl)-5-
‘ H (2,5-difluorophenyl)-N-hydroxy-N-methyl-
N »
0 N(Me)OH O 2-phenyl-1,3,4-oxadiazole-3(2H)-
carboxamide

O NHOH

£
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hypoderm c injection needle). [001991 Alternatively, or additionally, the kit
may further conprise a second container conprising a pharmaceutically
acceptabl e buffer, such as bacteriostatic water for injection (BWI),
phosphat e-buffered saline, R nger's solution and dextrose solution. It may
further include other materials desirable froma co | pser
st andpoi YO 20008E82di ng ot her buffers, diluents, fi|fg?§?h§é@§@gg~ and

syringes. [0020Q1 The kit y furth ' W

admi nistrption gf the compoundof For ﬁuz-@-iewlvp%- -enyfamdpQIpi@RY!)-3t he second

phar maceut i c@l flor NH@Meon| Faf npl (2, 5-diflueraplanyDdomsthos k3 -phepylr st

conposi ti pn congrising a cpnpound For hty#expdipaple-3@d) gabesamide

pharmaceug 1 cal flornul ation] theykit may| Z-(B-{clyelopatiIpmykenioh)pepyl)ons flor the

si mul t anepusg s€queyHOME Of S adni2rs-giflaaropleany HiN-teehoki2sgheayld second

pharmaceutical |conpositions to a\patient3ubxAdasblé-BRIHRhrboxamide .
R . 2-(3-(cyclohex-2-enylamino)propyl)-5-

0 NHOMe ,N“® (2,5-difluorophenyl)-N-methoxy-2-phenyl-

* 1,3,4-oxadiazole-3(2H)-carboxamide

H -O 2-(3-(cyclohex-3-enylamino)propyl)-5-

0 NHOMe N (2,5-difluorophenyl)-N-methoxy-2-phenyl-
Kt 1,3,4-oxadiazole-3(2 H)-carboxamide
H (Z)-2-(3-(cyclohept-4-enylamino)propyl)-5-
O NHOMe /NO (2,5-diflucrophenyl)-N-methoxy-2-phenyl-
% 1,3,4-oxadiazole-3(2 H)-carboxamide

y 2-(3-(cyclopent-2-enylamino)propyl)-5-
N (2,5-difluorophenyl)-N-methoxy-N-methyl-
O | N(Me)OMe | % \Q 2-phenyl-1,3,4-oxadiazole-3(2H)-
carboxamide
" 2-(3-(cyclopent-3-enylamino)propyl)-5-
_N (2,5-difluorophenyl)-N-methoxy-N-methyl-
Y N(Me)OMe ki \@ 2-phenyl-1,3,4-oxadiazole-3(2H)-
carboxamide
2-(3-(cyclohex-2-enylamino)propyl)-5-
H (2,5-difluorophenyl)-N-methoxy-N-methyl-
N 3
Y N(Me)OMe _C> 2-phenyl-1,3 4-oxadiazole-3(2H)-
carboxamide
2-(3-(cyclohex-3-enylamino)propyl)-5-
H (2,5-difluorophenyl)-N-methoxy-NV-methyl-
N )
O | N(Me)OMe O 2-phenyl-1,3 4-oxadiazole-3(2F)-
carboxamide
(Z)-2-(3-(cyclohept-4-enytamino)propyl)-5-

0 N(Me)OMe HO (2,5-difluorophenyl)-N-methoxy-N-methyl-

2-phenyl-1,3,4-oxadiazole-3(2 H)-
carboxamide

Example 123
[00382] 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, Y-area, clear) plate in a final volume of 50 uL. Hydrolysis of ATP was
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
. mM K'Pipes, pH 7.0, 0.01% Triton X-100, 2°/.o DMSQ, 25 mM KCl, 2 mM MgCl,, 1 mM
DTT, 25 uyM ATP, 1 mM phospho(enol)pyruvate, 200 uM NADH, 7.9 U/mL pyruvate

kinase, 9 U/mL lactate dehydrogenase, 0.25 uM bovine microtubules, 20 uM paclitaxel
154 '
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[ 00201) According to certain enbodi nents, the kit may conprise (a) a first

container wwth a conpound of Fornula I-1V contai ned therein;

and optionall

(b) a second container with a second pharnaceutical formulation contained
therein, wherein the second pharmaceutical formnulation conprises a second
compound ha¥PRYP/OHHES  exanpl e, anti- hyperproliferative P&/ EASOERYa
activity. Alternatively, or additionally, the kit may further conprise a

1NDcBo24sl  ER DT 8RR Ba e B (et P EAT AR b Pl FO 02 o

for injecti200,q0BWM.) j[hqnte%tpimw:&rburﬁlfomedeldnemhldmm aﬂbngéams-t@mdnlatgmeadmd

s irable froma

y

52

dextrose solution, I f rt cl ude ot her ter
comer ci al '%ﬁ& p%@gptf%%gqsn el?ﬂ@?su‘éf?rﬁgesgwﬂ%? 5% 1“8?@ ﬁta ?Jgn]?rggref% | ters,
need| es, angirve4rdndOR§e expressed as POC (percent of uninhibited control wells). ICso'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 ICsp of less than 50 uM. _
Example 124

[00383] 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 for the cell line (for HeLa:DMEM high glucose, L-glutamine, 20 mM

Hepes, 10% FBS), at a density that allowed for logarithmic growth over the 72 hour period
of the assay (HeLa: 1000 cells/well), and incubated at 37 °C, 5% CO, overnight. The

following day, one-tenth volume of a 10X concentration of compounds was added to the

wells in an 11-point dilution series. The dilution series was composed of an initial 12
dilution in DMSO, followed by a 1:20 dilution in growth medium, for a final DMSO
concentration on cells of 0.5%. Control wells were treated with 0.5% DMSO. The typical

range of dilution was 2.5 pM to 1 nM, which was expanded to 50 uM to 50 pM depending

on the potency of the compound. Once compound was added to the cells, plates were

incubated as above. After 72 hour incubation, 20 pL resazurin solution (Cell Titer Blue,

Promega G8081) was added to all wells and the plates incubated for an additional 2 hours.

Viable cells convert resazurin to resorufin, a fluorescent end product. The plate was read

on a fluorescent plate reader at 560 nm excitation/590 nm emission.

The fluorescent

signal of the control wells was defined as 100% and the percent of control signal for each

well of a dilution series for the compound was defined as: (fluorescent signal of treated

well) X (average fluorescent signal of the control well)”' X 100. The ECs 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, the compounds of the invention exhibited

an ECjs; of less than 50 uM.

{00384) The foregoing description is conside;ed as Hlustrative only of the principles

of the invention. Further, since numerous modifications and changes will be readily

apparent to those skilled in the art, it is not desired to limit the invention to the exact
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[ OQRO02L In certain other enbodi nents wherein the kit conprises a

phar maceutical fornulation of a conmpound of Formula I-1V and a second

formul ation conprising a second therapeutic agent, the kit may conprise a
contai ner for containing the separate fornulations, such as a divided bottle

or a dividef foilsRacket; however, the separate conpogitj al so be
contained w tU ?‘IH%ZRSi ngl e, undivi ded contai ner. Typica ﬁy’hg{}’ﬁﬁﬁ#t conpri ses

directions for the adm nistration of the separate conponents. The kit formis
parti cul actnsiraeticantangd epigsesih 8iwvwnheas s desaribade abBYfondveardimgly, aglhi siitebler ed i n

di fferent e faor . ral | -3l ] i red at

di fferent m(ﬁ)gquggoqsn gre lgl((g?lg%P]a9vl?§éer§ ﬁi&{ ?’2@?@%%@@ ﬁg(g{scﬁg?o\?irﬂcfu'g?éng'gﬁponent S
of the coabddimed by tHe|4l@s iaetbllow. t he prescribi ng physician. 1002031 In

anot her enbodi ment,_the kits are suitable for the deliyery of solid oral
forms of #038MpoundThf WEMdLI"SORRIISG" SGIRPHENG ab| BELdG, clpudings. aaden a kit

i ncl udes, «f,0des” when used in this specification and in the following claims are intended to
specify the presence of stated features, integers, components, or steps, but they do not
preclude the presence or addition of one or more other features, integers, components,
steps, or groups thereof.

[00386] The foregoing description is considered as illustrative only of the principles
of the invention. Further, since numerous modifications and changes will be readily
apparent to those skilled in the art, it is not desired to limit the invention to the exact
construction and process shown as described above.  Accordingly, all suitable
modifications and equivalents may be resorted to falling within the scope of the invention
as defined by the claims that follow.

[00387] The words "comprise," "comprising," "include," "including," and
"includes” when used in this specification and in the following claims are intended to
specify the presence of stated features, integers, components, or steps, but they do not
preclude the presence or addition of one or more other features, integers, components,

steps, or groups thereof.
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exanpl e, a nunber of unit dosages. Such kits can include a card having the
dosages oriented in the order of their intended use. An exanple of such a
kit is a "blister pack"”. Blister packs are well known in the packagi ng

i ndustry and are w dely used for packagi ng pharmaceutical unit dosage
forms. If desired, a nenory aid can be provided, for exanple in the form of
nunbers, letters, or other markings or with a cal endar insert, designating
the days in the treatnment schedule in which the dosages can be

adm ni stered. [002041 Al though the conpounds of Formula I-1V are primarily

of val ue @asieldignh@peutic agents for use in warm bl ooded animals (including
man), they are also useful whenever it is required to inhibit the effects

of KSP kinesin. Thus, they are also useful as pharnacol ogi cal standards in

t he devel gpnent of neM/bioIo the search for new
pharnacolggical agents. [002 &é%%ggégn a&myglconpounds of the present

i nvention, which are
Arz/’/ >_Ar1

R1

and solvates, resolved enantiomers, diastereomers, racemic mixtures and
pharmaceutically acceptable salts thereof, wherein:

Xis S,

R is Z-NR’R?, Z-OH, or Z-OP(=0)(OR?*)(OR?);

R is alkyl, alkenyl, alkynyl, aryl, heteroaryl, saturated or partially unsaturated
cycloalkyl, -OR?, -NR*OR®, CR®(=NOR®), C(=0)R?, or -NR*R’, wherein said alkyl, alkenyl,
alkynyl, aryl, heteroaryl, and cycloalkyl are optionally substituted with one or more groups
independently selected from oxo (with the proviso that it is not substituted on said aryl or
heteroaryl), halogen, cyano, nitro, trifluoromethyl, difluoromethyl, fluoromethyl, fluoromethoxy,
difluoromethoxy, trifluoromethoxy, azido, -O(C=0)OR?, -NR®SO,R?, -SO,NR®R?, -C(=O)R?,
-C(=0)OR?, -OC(=0)R?, -OCH,C(=0)OR?, -NR’C(=0)ORY, -NR°C(=0)R?, -C(=0)NRR?,
NR®R®, -NR°C(=0)NR?R?, -NR’C(NCN)NR?R?, -OR?, -OP(=0)(OR?),, alkyl, alkenyl, alkynyl,
cycloalkyl, aryl, heteroaryl, arylalkyl, and heteroarylalkyl;

Ar' and Ar? are phenyl, wherein said phenyl is optionally substituted with one or more
groups independently selected from F, Cl, Br, I, cyano, nitro, alkyl, alkenyl, alkynyl, saturated or
partially unsaturated cycloalkyl, saturated or partially unsaturated heteorcycloalkyl,
trifluoromethyl, difluoromethyl, fluoromethyl, fluoromethoxy, difluoromethoxy,
trifluoromethoxy, OR?, -O(C=0)ORY, -OP(=0)(OR?)(OR?), NR*R®, -NRSO,R¢, -SO,NR*R®,
SR®, SORY, SO,RS, -C(=0)R?, -C(=0)OR?, -OC(=0)R?, -OCH,C(=0)OR?, -NR’C(=0)OR?, -
NRC(=0)R?, -C(=0)NR*R and -NR°C(=0)NR*R";

R? is hydrogen, -C(=0)R*, -SO,R®, alkyl, alkenyl, alkynyl, saturated or partially
unsaturated cycloalkyl, wherein said alkyl, alkenyl, alkynyl, and cycloalkyl are optionally
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enconpassed by the present invention include, but are not limted to the
conpounds of the exanples and their pharnmaceutically acceptable salts,

sol vates, netabolites or prodrugs thereof. The exanpl es presented bel ow are
intended to illustrate particular enbodi nents of the invention, and are not
intended to limt the scope of the specification or the clains in any way.
EXAMPLES 53 ME - BULRNO068. 245! 48 Y3 WD 2006/ 044825 PCT/ US2005/ 037305

[ 002061 In order to illustrate the invention, the foll ow ng exanples are

i ncluded. However, it is to be understood that these exanples do not limt
the invention and are only neant to suggest a nmethod of practicing the

I nvent i on.sub¥itsainsitisdiel dra@tbré grotuftcindepbndahtlyt selected from oxo, halogen, cyano, nitro,

trifluoromethyl, difluoromethyl, fluoromethyl, fluoromethoxy, difluoromethoxy,
trifluoromethoxy, azido, -O(C=0)ORY, -NRPSO,RY, -SO,NR®R®, -C(=0)R?, -C(=0)OR®,
-OC(=0)R®, -NR°C(=0)OR", -NRPC(=0)R?, -C(=0)NR*R®, -NR'R®, -NR°C(=0)NR'R?, -OR®,
alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, cycloalkynyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, heterocycloalkyl and heterocyclylalkyl;

R® is hydrogen, -C(=O)R®, alkyl, alkenyl, alkynyl, or saturated or partially unsaturated
cycloalkyl, wherein said alkyl, alkenyl, alkynyl, and cycloalky! are optionally substituted with
one or more groups independently selected from oxo (with the proviso that it is not substituted
on said aryl or heteroaryl), halogen, cyano, nitro, trifluoromethyl, difluoromethyl, fluoromethyl,
fluoromethoxy, difluoromethoxy, triffuoromethoxy, azido, -O(C=0)OR?, -OP(=0)Y(OR®), -
NR’SO;R?, -SO,NR®R?, -C(=0)R?, -C(=0)OR®, -OC(=0)R?, -NR’C(=0)ORY, -NR°C(=O)R?,
-C(=O)NR°R®, -NR*R®, -NR°C(=0)NR’R®, -OR?, alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, cycloalkynyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocycloalkyl and
heterocyclylalkyl;

R* and R’ are independently H, trifluoromethyl, difluoromethyl, fluoromethyl, alkyl,
alkenyl, alkynyl, saturated or partially unsaturated cycloalkyl, aryl or heteroaryl, wherein said
alkyl, alkenyl, alkynyl, cycloalkyl, aryl and heteroary! are optionally substituted with one or
more groups independently selected from oxo (with the proviso that it is not substituted on said
aryl or heteroaryl), halogen, cyano, nitro, triﬂubromethyl, difluoromethyl, fluoromethyl,
fluoromethoxy, difluoromethoxy, trifluoromethoxy, azido, -0(C=O)OR", —NRbSOsz,
-SONR®R®, -C(=O)R?, -C(=0)OR?, -OC(=0)R?, -NR°C(=0)OR¢, -NR°C(=0)R?, -C(=0)NR°R’,
NR®R®, -NR°C(=0)NR®R®, -NR*CINCN)NR®R®, -OR?, alkyl, alkenyl, alkynyl, cycloalkyl, aryl,
heteroaryl, arylalkyl, and heteroarylalkyl;

R® is alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl, saturated or
partially unsaturated cycloalkyl, saturated or partially unsaturated heterocycloalkyl, aryl or
heteroaryl, wherein said alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl,
cycloalkyl, heterocycloalkyl, aryl and heteroaryl are optionally substituted with one or more
groups independently selected from oxo (with the proviso that it is not substituted on said aryl or
heteroaryl), halogen, cyano, nitro, trifluoromethyl, difluoromethyl, fluoromethyl, fluoromethoxy,

difluoromethoxy, trifluoromethoxy, azido, -O(C=0)OR’, -NR"SO;R", -SO;NR'R?, -C(=O)R?,

158



recogni ze that the chem cal reactions described nay be readily adapted to
prepare a nunber of other KSP inhibitors of the invention, and alternative
met hods for preparing the conpounds of this invention are deened to be

wi thin the scope of this invention. For exanple, the synthesis of

non- exenpl i fied conpounds according to the invention nmay be successfully
performed by nodifications 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 naking

. v . f . Lo esc! and X |
OO o e 09 SR SNerbo RO, ALt ol et ns
appl i cabi |JMR}’CG‘%NRF@FI}IRGGQ\I@NM&QQ@RQHW§ajﬁényli,fggcyh'dﬂvggwml’ 25002071 In the

exanpl es describéd bel ow, unless ot’herwi se’indicatéd all teénpératures are

set fort h heterepeyrargelkyle heterngarylabioh detarosyalealley] pud heteasrvelyfalioln commer ci al

suppl i er's such gas, b el SRYTPARNL SR heBhared harktin BRELHGe, and
cycloalkyl, cycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocycloalky! or
saturated or partially unsaturated heterocyclylalkyl, wherein said alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocycloalkyl and
heterocyclylalkyl are optionally substituted with one or more groups independently selected from
oxo (with the proviso that it is not substituted on said aryl or heteroaryl), halogen, cyano, nitro,
trifluoromethyl, difluoromethyl, fluoromethyl, fluoromethoxy, difluoromethoxy,
trifluoromethoxy, azido, -O(C=0)OR", -NR'SO,R?, -S0,NRR?, -C(=O)R®, -C(=0)OR’,
-OC(=0)R®, -NRIC(=0)ORY, -NR'C(=0)R®, -C(=0)NR‘R!, -NR°Rf, -NREC(=0)NR'R,
“NR°C(NCN)NR°R, -OR", alkyl, alkenyl, alkynyl, saturated or partially unsaturated cycloalkyl,
aryl, heteroaryl, arylalkyl, heteroarylalkyl, saturated or partially unsaturated heterocycloalkyl and
heterocyclylalkyl;

R®, R®, Rf and R® are independently hydrogen or alkyl,

or R* and R” together with the atom to which they are attached form a 4 to 10 membered
saturated or partially unsaturated heterocyclic ring which may include 1 to 3 additional
heteroatoms, in addition to the nitrogen atom to which said R® and R are attached, selected from
N, O and §;

R? and R" are independently trifluoromethyl, alkyl, saturated or partially unsaturated
cycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, saturated or partially unsaturated
heterocycloalkyl or heterocyclylalkyl,

R® is hydrogen, trifluoromethyl, alkyl, alkenyl, alkynyl, saturated or partially unsaturated
cycloalkyl, cycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, saturated or partially
unsaturated heterocycloalkyl or heterocyclylalkyl; and '

Z is alkylene having from 1 to 6 carbons, or alkenylene or alkynylene each having from 2
to 6 carbons, wherein said alkylene, alkenylene and alkynylene are optionally substituted with
one or more groups independently selected from oxo, halogen, cyano, nitro, trifluoromethyl,
difluoromethyl, ﬂuoromeﬂlyl; fluoromethoxy, difluoromethoxy, trifluoromethoxy, azido, -
O(C=0)OR’, -NR"SO,R?, -SONR*R®, -C(=0)R?, -C(=0)OR?, -OC(=0)R?, -NR"C(=0)OR?, -
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used without further purification unless otherw se indicated. Tetrahydrofuran
(THF), N, N-di net hyl formam de (DWF), dichloronethane (DCM, toluene, dioxane
and 1, 2- dichl oroethane (DCE) were purchased from Al drich in Sure seal
bottl es and used as received. [00208][ The reactions set forth bel ow were
done generally under a positive pressure of nitrogen or argon or with a

drying tu 5S S at ysd S I S d the
reaction C% r%Pthﬁ?‘z%w ﬁg‘dctpl) Jrku’o ;ﬁ: 4 tafg&#l%lral ‘introduction
of substwdlmkyamdylllﬁba@ﬁmswlaﬁcﬁyhdn@marﬁakyhmre was oven dried and/ or heat
dried. [00209] Colum chromat ography was done on a Bi otage system

(Manuf acturer: Dyax Corporatlon) haV| ng a silica gel, colum or on a silica
SepPak caPiridge (Waters). [gzwmpoundo hevtherein fyerizoptissaibombistiied Vari an

:j 2 S }Z)Ir\/gge n E:Dg pq%ﬁ'i?;]i b%&%or%%%&s’%ependﬂh%le%&ﬂ%ﬁﬁF L1853 E%I@' ﬁk"aﬁoc'&l 3,

C(=0)OR?, alkyl, and CF;.
The compound of claim 1, wherein R is Z-NR’R® or Z-OH.
The compound of claim 3, wherein Z is substituted or unsubstituted alkylene.

The compound of claim 4, wherein Z is substituted or unsubstituted propylene.

S

The compound of claim 3, wherein R? and R? are independently
selected from H, alkyl, and saturated or partially unsaturated cycloalkyl, wherein said
alkyl and cycloalkyl are optionally substituted.

7. The compound of claim 1, wherein R'is -NR*OR’.

8. The compound of claim 7, wherein R* and R® are independently
selected from H, alkyl, saturated or partially unsaturated cycloalkyl, and heteroaryl.

9. The compound of claim 1, wherein R is alkyl, cycloalkyl, O-

alkyl, OR®, aryl, heteroaryl, CR*(=NOR®), or C(=0)R®, wherein said alkyl, cycloalkyl,

heterocycloalkyl, aryl and heteroaryl are optionally substituted with one or more groups

independently selected from OR? NR°R®, halogen, cycloalkyl, alkyl, aryl and CF;.

10. The compound of claim 1, whichis
R

S
A'z/l/ Art
T
R3O

R* and R” are independently H, alkyl, saturated or partially unsaturated cycloalkyl or aryl,

wherein:

wherein said alkyl, cycloalkyl and aryl are optionally substituted with one or more groups
independently selected from oxo (with the proviso that it is not substituted on said aryl), halogen,
cyano, nitro, trifluoromethyl, difluoromethyl, fluoromethyl, fluoromethoxy, difluoromethoxy,
trifluoromethoxy, azido, -O(C=0)OR?, -NR®SO,R®, -SO,NR*R®, -C(=0)R?, -C(=0)OR?,
-OC(=0)R?, -OCH,C(=0)OR? -NR°C(=0)OR’, -NR’C(=0)R", -C(=O)NR*R®, -NR°R®,
-NRC(=0)NR’R®, -NR°C(NCN)NRR®, -OR?, alkyl, alkenyl, alkynyl, cycloalkyl, aryl,
heteroaryl, arylalkyl, and heteroarylalkyl,
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solutions (reported in ppn), using trinmethylsilane as the reference standard
(0.00 ppm. Wen peak multiplicities are reported, the follow ng

abbrevi ations are used: s (singlet), d (doublet), t (triplet), in
(multiplet), br (broadened), dd (doublet of doublets), dt (doublet of
triplets). CoupkRhendRrtegeamr svithitheatomita which thep areqpeshed torinre splarafed of Hz) . 54 ME

- 1 GLVi060. pa:IL‘éla 9%53@&%%%9(90 él?célx'fln%,z%hggyséﬁ%ggc%ygl%g B ggtion%i)ag%lsﬁuged% oﬁe O Pn

.
or more groups independently selected from oxo, halogen, cyano, nitro, trifluoromethyl,

difluoromethyl, fluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethoxy, azido, -
O(C=0)ORY, -NR®SO,RY, -SO;NRR?, -C(=0)R?, -C(=0)OR?, -OC(=0)R?, -NRPC(=0)ORY, -
NR’C(=0)R®, -C(=0)NR’R’, -NR*R®, -NR“C(=0)NRR®, -NR‘C(NCN)NRR®, -OR?, alkyl,
alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl, arylalkyl, and heteroarylalkyl.

11. The compound of claim 10, wherein at least one of R* and RY is not H.

12. The compound of claim 11, wherein R*is H or alkyl.

13. The compound of claim 12, wherein R* is alkyl.

14, The compound of claim 10, wherein R is Z-NR*R? or Z-OH.

15, The compound of claim 14, wherein R? and R® are independently

selected from H, alkyl, and saturated or partially unsaturated cycloalkyl, wherein said
alkyl and cycloalkyl are optionally substituted.

16. The compound of claim 10, wherein R! is -NR*OR’.

17. The compound of claim 16, wherein R* and R® are independently selected
from H, alkyl, saturated or partially unsaturated cycloalkyl, and heteroaryl.

18. The compound of claim 17, wherein R* and R® are alkyl.

19. The compound of claim 10, wherein R’ is alkyl, cycloalkyl, O-
alkyl, OR®, aryl, heteroaryl, CR*(=NOR®), or C(=0)R?, wherein said alkyl, cycloalkyl,
aryl and heteroaryl are optionally substituted with one or more groups independently
selected from OR®, NR®R®, halogen, cycloalkyl, alkyl, aryl and CFs.
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ONNF Synthesis of 1-(2-(3-am nopropyl)-5-(2,5-difluorophenyl)-2-phenyl-f
|, 3. 41loxadi azol -3- yll-2-nethvl pr pan-1-one 1002111 Step A: Preparation of
(4- oxo- 4- - phhenyl butvl)-carbam c acid tert-butyl ester: To a solution of
2-oxo-pyrrolidine-I-carboxylic acid tert-butyl ester (7.03 g, 38 mmol) in
THE (130 nL) was added phenyl magnesi um brom de (1.0 M solution, 50 nL) at
-78 C. After stirring for 2 hour at -78 C, HCO (2 M 35 nlL) was added to
guench the reaction, which was then warned to roomtenperature and the
aqueous | ayer was extracted with EtOAc (2 x 100 nL). The conbi ned organics
were washed with brine (50 m tormgtaindlof @dmay selechiddiond, filtered and
concentrated under reduced pressure hﬁz afford

F
S»@
b
N - A
N
O (
L

Name

(2~(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
thiadiazol-3(2H)-yl)(phenyl)methanone

ik

NG (2-(3-aminoprapyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
| = thiadiazol-3(2H)-yl){(pyridin-2-yl)methanone

¥ | N (2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
= thiadiazol-3(2H)-yl)(pyridin-3-yl)methanone

ot
h

{(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
thiadiazol-3(2H)-y1)(3-methylfuran-2-yl)methanone

¥ \\/\N (2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
/
S\Q thiadiazol-3(2H)-y1)(2-methylthiazol-5-y])methanone
b // (2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
S

thiadiazol-3(2H)-y1)(5-methylthiophen-2-yl)methanone

1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
thiadiazol-3(2H)-yl)-3-methylbutan-1-one
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9.56 g (96% vyield) of the desired product. [002121 Step B: Preparation of

2, 5-di fl uorobenzoic acid hydrazide: To a solution of 2,5-difluorobenzoic
acid (3.5 g, 22 nmol) in THF/ DVF (20 nlL/ 20 nlL) was added EDCI (4.7 g, 24
mrol ), DVMAP (50 ng) and NH2NHBoc (3.07 g, 23.2 nmmol ). After stirring for 16
hours, the reaction was quenched with water (30 nL) and diluted with Et OAc
(30 nL). The organic |ayer was then washed with HCO (0.5 M 20 nl),
saturated NaHCO3 (20 nlL), and brine (20 nm.). The organic | ayer was then
dried over Na2SO4, filtered and concentrated under reduced pressure to
afford the crude Boc-protected product, which was then dissolved in DCM (60
m) at 0 C|TFA (H0.nl) wgd-@déeninopraphil-SdBovEiwonhesy)-2rhanl-1Aft er stirring
for 2 hours| the reaction |m.xt. ntrated and the residue S

di ssol ved i h DCM (60 ni). e PR R LR S h satur sted Na (40
nm.) and dripd over Na2SO4,| f@HB-amébpapii)SoRSediflicabenylpiehedybdd@ed pressure

to afford the -
o attordine e~ thiadiazol-3(2H)-yl)butan-1-one

5 1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
\(\ thiadiazol-3(2H)-yl)-2-ethylbutan-1-one

N E (2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
thiadiazol-3(2H)-yl)(cyclobutyl)methanone

(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-

O thiadiazol-3(2H)-yl)(cyclopentyl)methanone
N . :
-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
3 2-(3 1)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4
thiadiazol-3 (2H)-yI)(2-fluorocyclohexyl)methanone
‘,K 2-(3 ~amin0pr0pyl)-—5-(2,5-diﬂuorophenyl)—2-phenyl-1 ,3,4-
thiadiazol-3(2H)-yl)(1-methylcyclopropyl)methanone
<3 CFs (2-(3-aminopropyl}-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
A thiadiazol-3(2H)-yl)(1-(trifluoromethyl)cyclopropyl)methanone
& OH (2R)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-
- 1,3,4-thiadiazol-3(2H)-yl)-2-hydroxypropan-1-one
\Hﬁ\‘/OH (2R)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-
pa 1,3,4-thiadiazol-3(2H)-y1)-2-hydroxybutan-1-one
2 OH A . .
(2S)-1-(2~(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
thiadiazol-3(2H)-yl)-2-hydroxy-3,3-dimethylbutan-1-one

\J‘ZOH (28)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-pheny!-1,3,4-
thiadiazol-3(2H)-yl)-2-cyclopropyl-2-hydroxyethanone
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desired crude product. [002131 Step C. Preparation of
{4-[(2.5-di fluorobenzoyl)-hydrazonol -4- phenyl butyl }-carbamc acid tert-butyl
ester: To a solution of (4-oxo-4-phenylbutyl)- carbamc acid tert-butyl ester
(3.2 g, 12.2 mol ) and 2,5-difluorgbenzoic acid hydrazide (2.1 g, 12 nmol)
in EtOH (40 nL) was added HOAc (0.5 nL). The reaction was then heated to
reflux and stirred for 3 days. The reaction m xture was then cooled to room
55 e0eCL9Cee z1536e r1 \\WE. WD 24) 061044825 PCT/ US20051037305 tenperature
and concentrated to give desired product (5.1 g). [00214] Step D. Preparation
of {3-][5-(25-difluorophen)—3-isebuty-ryl-2-phenyl-

‘:ZNH? (28)-2-amino-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-
phenyl-1,3,4-thiadiazol-3(2H)-yl}-2-cyclopropylethanone

~¢_OH (2-(3-aminopropyl)-5-(2,5-difluoropheny!)-2-phenyl-1,3,4-
K thiadiazol-3(2H)-yI}(1-hydroxycyclopropyl)methanone
O (2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
K thiadiazol-3(2H)-yl)(1-methoxycyclopropyl)methanone

;§<OH 1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-

thiadiazol-3(2H)-yl)-2-hydroxy-2-methylpropan-1-one

w2 O 1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
7< thiadiazol-3(2H)-yl)-2-methoxy-2-methylpropan-1-one
¥ON (2R)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-
- 1,3,4-thiadiazol-3(2H)-y1)-2-methoxybutan-1 -one
YO (28)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
/ﬁ thiadiazol-3(2H)-yl)-2-methoxy-3,3-dimethylbutan-1-one
w20~ (28)-1-(2-(3-aminopropyl)-5-(2,5-diflucrophenyl)-2-phenyl-1,3,4-
l thiadiazol-3(2H)-yl)-2-cyclopropyl-2-methoxyethanone
e }I:ll\ (25)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3 4-
l thiadiazol-3(2H)-yl)-2-cyclopropyl-2-(methylamino)ethanone
s O~ (2S)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
r thiadiazol-3(2H)-yl)-2-ethoxypropan-1-one
\)\ (28)-1-(2-(3-aminopropyl)-5-(2,5-diflucrophenyl)-2-phenyl-1,3,4-
¥ O . .
r thiadiazol-3(2H)-yl)-2-isobutoxypropan-1-one
< ro\(/ (2S)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3.4-

thiadiazol-3(2H)-yl)-2-isopropoXypropan-1-one
e} (2S)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3 4-

thiadiazol-3(2H)-yl)-2-cyclopropoxypropan- 1-one
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2 3-di hydro-[1, 3, 4l oxadi azol

a sol ution

acid tert-butyl

anhydride (2
stirred for

1-(2-(3-amn

-2-yll-)ropvl}-carbamc acid tert-butyl

ester:

To

of {4-[(2,5-difluorobenzoyl)-hydrazono]-4-, phenyl butyl }-carbam c

ester
m.). The
5 hours.

opropyl) 5 (2

(420 ng,

1. 01 mol)
was then cool ed and concentr at ed.

41% . 1002151 Step E: Preparation of
-difluorophenvl) 2-

in DCE (2 nmL) was added isobutyric

reaction m xture was then sealed and heat to 110 C and
The reaction
resi due was purified by flash colum
provi de the product (200 ny,

The

chromat ography (12:1 Hexanes/EtOAc) to

henyl - 1. 3. 4&—oxadiaz o H=yli=2-rethy Ne. 10 t of
?3 [g (2.5 |difh OFHenyI 2371456, 8?"@“5%@41@9‘@0@1’}&“%9'3%‘3“'13:4‘
1, 3|§]Oxag;ﬁi?|9 e propwhhdmaﬂbwnﬂﬁﬂpmhﬁpmﬁmﬁmhmm¥L@ﬁster (60 ng, OiéZS
nno In P2+ at wae addae TEA Af t ar rrina or
mnutes, the r wh\dmas CGRE Lt FstaigontRRy Ll p-ailuprgahenyd- IH[?PYHP%?& by
pr epar at i ve| thi b | ayer chr oRRHAGAR-LR L Rax R pMRRL 3086

~

r‘”@

(28)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
thiadiazol-3(2H)-yD)-2-(benzyloxy)propan-1-one

< TO©

(28)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
thiadiazo}-3(2H)-yl)-2-phenoxypropan-1-one

~ ]/O\@

(28)-1-(2-(3~aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
thiadiazol-3(2H)-yl)-2-(pyridin-2-yloxy)propan-1-one

N TO\©

(28)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3 4-
thiadiazol-3(2H)-y1)-2-(pyridin-3-yloxy)propan-1-one

O
\:‘ﬁr O\/U\OH

2-((28)-1~(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-
1,3,4-thiadiazol-3(2H)-yl)-1-oxopropan-2-yloxy)acetic acid

E TO\CF;,

(28)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
thiadiazol-3(2H)-yl)-2-(trifluoromethoxy)propan-1-one

O (25)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyi)-2-phenyl-1,3,4-
thiadiazol-3(2H)-yl)-2-methoxy-2-phenylethanone
1-(2-(3-aminopropyl)-5-~(2,5-difluorophenyl)-2-phenyl-1,3,4-

\5’{/\0/ thiadiazol-3(2H)-yl)-3-methoxypropan-1-one
\J"JJO/ methyl 2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
thiadiazole-3(2H)-carboxylate

. Jﬁ‘é o~ ethyl 2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-

thiadiazole-3(2H)-carboxylate

N-((25)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-
1,3,4-thiadiazol-3(2H)-y1)-3-methyl-1-oxobutan-2-yl)acetamide
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NHAOH) to provide the desired product (25 ng, 53%. MS ESI (+) mz 388 (Mt1)
detected; '"H NWR (400 MHz, CDC13) S 7.59 (m 2H), 7.50 (m IH), 7.39 (m 3H),
7.18 (m 2H), 3.17 (m | H J =7 Hz), 3.02 (m IH, 2.8 (br, 2 H, 2.56 (m
1 H, 1.8 (br, 24, 1.6 (m 2H), 1.2 (d, 3H J =7 Hz), 1.13 (d, 3H, J =7
Hz). [00216] The foll ow ng conpounds were synthesized in a simlar nmanner

using the appropriate hydrazide and anhydride. Exanmple 2 NH2 F Ph 0'~~0O O
, N, N F

1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-

¥ L .
f thiadiazol-3(2H)-yl)propane-1,2-dione
< N (Z2)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
’;T’ “OH
thiadiazol-3(2H)-yl)-2-(hydroxyimino)propan-1-one

(Z)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
thiadiazol-3(2H)-yl)-2-(methoxyimino)propan-1-one

?ﬁéN\o/’

and resolved enantiomers and diastereomers thereof.

21. A compound of claim 1, selected from:
2R3
R ‘N'R
F
/
NN
0= F
N-R®
R4
R’ R’ NR’R? Name

2-(3-aminopropyl)-5-(2,5-
H H NH; difluorophenyl)-2-phenyl-1,3,4-
thiadiazole-3(2H)-carboxamide

2-(3-aminopropyl)-5-(2,5-
difluorophenyl)-N-methyl-2-
phenyl-1,3 4-thiadiazole-3(2H)-

H Me NH,

carboxamide

2-(3-aminopropyl)-5-(2,5-
diflucrophenyl)-N-ethyl-N-methyl-
2-phenyl-1,3,4-thiadiazole-3(2H)-
carboxamide

Et Et NH; 2-(3-aminopropyl)-5-(2,5-
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1-[ 2- (3- Am nopropy) - 5- (2, 5-di fl uorophenyl ) - 2- phenyl - [

1, 3. 4] oxadi azol - 3-yl | -et hanone [00217] Ms ESI (+) nmlz 360 (M+l) detected; 1H
NMR (400 MHz, CDC13) 5 7.58 (m 2H), 7.50 (m IH, 7.37 (m 3H, 7.18 (m
2H), 3.05 (m 1H, 2.9 (m 2 H, 2.56 (m |IH), 2.28 (s, 3H), 1.7 (m 2H. vy
56 AVE - 6624610%. 243563 ,2 WO 2006/ 044825 PCT/ US20051037305 Exanple 3 NH,
O Ph

difluorophenyl)-N,N-diethyl-2-
phenyl-1,3,4-thiadiazole-3(2H)-

carboxamide

2-(3-aminopropyl)-5-(2,5-
difluorophenyl)-N-ethyl-2-phenyl-
1,3,4-thiadiazole-3(2H)-

carboxamide

H Ei NH,

2-(3-aminopropyl)-5-(2,5- |
difluorophenyl)-2-phenyl-N-
(pyridin-3-vy1)-1,3,4-thiadiazole-
3(2H)-carboxamide

H 3-pyridyl NH,

2-(3-aminopropyl)-N-cyclopropyl-
5-(2,5-difluorophenyl)-2-phenyl-
1,3,4-thiadiazole-3(2H)-

carboxamide

H cyclopropyl NH;

2-(3-aminopropyl)-5-(2,5-
difluorophenyl)-N-methyl-2-
phenyl-N-(pyridin-2-yl1)-1,3,4-

thiadiazole-3(2H)-carboxamide

Me 2-pyridyl NH;

2-(3-aminopropyl)-5-(2,5-
difluorophenyl)-N-(2-
methoxyethyl)-2-phenyl-1,3,4-
thiadiazole-3(2H)-carboxamide

:,{/\O/ NH;

2-(3-aminopropyl)-5-(2,5-
difluorophenyl)-N-(2-

?‘i‘/\o _ NH; methoxyethyl)-N-methyl-2-phenyl-
1,3,4-thiadiazole-3(2H)-

carboxamide
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N,NF 1-f2-(3-Am nopropyl)-5-(3-fl horophenyl)-2-phenyl -f

1, 3, 4l oxadi azol - 3-yl]-2- nethyllpropan-|-one [00218] MS ESI (+) mz 370 (M)
detected; 'H NWR (400 MHz, CDAI3) 6 7.67 (d, 1H, J= 8 Hz), 7.56 (m 1H),
7.52 (m 2H), 7.42 (m 1H, 7.35 (m 3H, 7.2 (m 1H), 3.35 (m IH J=7
Hz), 3.05 (m IH, 2.85 (t, 2 H J 7 Hz), 2.52 (m 1H), 1.62 (m 2H), 1.17
(d, 3H, J=7 Hz), 1.11 (d, 3H J=7 Hz). Exanple 4 NH2 Oh N_N/

2-(3-aminopropyl)-5-(2,5-

RLEAR Y difluorophenyl)-N-((S)-2-hydroxy-
Me NH; 1-phenylethyl)-N-methyl-2-phenyl-
1,3,4-thiadiazole-3(2H)-

carboxamide

2-(3-aminopropyl)-5-(2,5-
- difluorophenyl)-N-hydroxy-2-
phenyi-1,3,4-thiadiazole-3(2H)-

carboxamide

H OH NH,

2-(3-aminopropyl)-5-(2,5-
difluorophenyl)-N-methoxy-2-
phenyl-1,3,4-thiadiazole-3(2H)-

carboxamide

H OMe NHZ

2-(3-aminopropyl)-5-(2,5-
difluorophenyl)-N-ethoxy-2-
phenyl-1,3,4-thiadiazole-3(2H)-

carboxamide

H OEt NH;

2-(3-aminopropyl)-5-(2,5-
H 2O~ NH difluorophenyl)-N-(2-

-* - O
’ methoxyethoxy)-2-phenyl-1,3,4-

thiadiazole-3(2H)-carboxamide

2-(3-aminopropyl)-N-tert-butoxy-5-
2,5-difluorophenyl)-2-phenyl-

.}L’LO\k NH, ( uor phenyl)-2-pheny
1,3,4-thiadiazole-3(2H)-

carboxamide

2-(3-aminopropyl)-N-
(cyclopropylmethoxy)-5-(2,5-
H i&o\ﬁ NH, _
’ diflucrophenyl)-2-phenyl-1,3,4-
thiadiazole-3(2H)-carboxamide

2-(3-aminopropyl)-5-(2,5-
difluorophenyl)-N-hydroxy-N-

Me OH NH;
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Cl  142-(3- Am nopropyl ) -5-(3-chl orophenyl)-2 phenyl -j

1, 3, 41oxadi azol - 3-v11-2- nethyl propan-1-one [00219] Ms ESI (+) niz 386 (M+l)
detected; 'H NWR (400 MHz, CDC13) 5 7.86 (s, | H, 7.77 (d, I H J =8 Hz),
7.54 (m 2H), 7.46 (d, I H J =8 Hz), 7.4-7.34 (m 4H), 3.37 (m 1H J=7
Hz), 3.05 (m IH, 2.81 (br, 2H), 2.52 (m IH), 2.39 (br, 3H, 1.61 (m 2H)),
1.19(d, 3H,J=7Hz), 1.13(d,3H,J=7Hz). Exanple 5 NHp Ph s _ p NNF

methyl-2-phenyl-1,3,4-thiadiazole-
3(2H)~carboxamide

2-(3-aminopropyl)-5-(2,5-
difluorophenyl}-N-ethoxy-N-
methyl-2-phenyl-1,3,4-thiadiazole-
3(2H)-carboxamide

Me OEt NH;

2-(3-aminopropyl)-5-(2,5-
diftuorophenyl)-N-(2-

Me th'Lo\//\o/ NH; methoxyethoxy)-N-methyl-2-
phenyl-1,3,4-thiadiazole-3(2H)-

carboxamide

2-(3-aminopropyl)-N-tert-butoxy-5-
2,5-difluorophenyl)-N-methyl-2-
Me T“«LO\’/ NH, ( P
phenyl-1,3 4-thiadiazole-3(2H)-

carboxamide

2-(3-aminopropyl)-N-
(cyclopropylmethoxy)-5-(2,5-
Me »}L,LO\/A NH, difluorophenyl)-N-methyl-2-
phenyl-1,3,4-thiadiazole-3(2H)-

carboxamide

2-(3-aminopropyl)-5-(2,5-

difluorophenyl)-N-hydroxy-N-
iPropyl OH NH, phenyl
isopropyl-2-phenyl-1,3,4-

thiadiazole-3(2H)-carboxamide

2-(3-aminopropyl)-N-(benzyloxy)-
5-(2,5-diflucrophenyl)-N,2-
Phenyl o\/© NH, ) o
fao diphenyl-1,3,4-thiadiazole-3(2H)-

carboxamide

2-(3-aminopropyl)-N-

.0
H > \v NH, cyclopropoxy-5-(2,5-
difluorophenyl)-2-phenyl-1,3,4-
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Synt hesi s of 1-f2-(3-am nopropyl)-5-((3fluorophenyl)-2-phenyl -f

1, 3.4l thiadi azol -3-yl | -2- nethyipropan- | -one [00220] Step A Preparation of
{3-f5-(3 Preparation of Preparation W\E- 9ul991VWN 245569 v3 WO 2006/ 0- 44825
PCTI US2005/ 037305 [I 3 4l.thi adi azol -2-v]-propyl }-carbamc acid tert-butyl
ester: To a solution of (4-o0xo-4- phenylbutyl)-carbamc acid tert-butyl ester
(2.2 g, 85 mol) in ethanol/DCM (30 nL/10 nl) was added 3-fl uorothi obenzoic
acid hydrazi de (Takasugi, J. J.; Buckwalter, B. L. European patent EP
1004241, 2094) (1.2 g, 7.1 mml) at roomtenperature. After stirring for 3

days, the regctiompxture was concentrated@dspHnit Sed-hy 1 ash | umm
chromat ography (20:[1 Hexanes/Et OAc) to provi d‘@%‘ﬁ%blép?(ggzg%ﬁ?g E g, 190% .

[002211 Step |B: Preparation of 2-(3-aminopropyl)-5-(2,5-
(3-[5-(3-f|uorophenyl)-B-lsobutyrvI-2-pheny|-£ﬁ§&0wwnﬂ}N;
H 2O~ F NH,

(fluoromethoxy)-2-phenyl-1,3,4-
thiadiazole-3(2H)-carboxamide

2-(3~aminopropyl)-5-(2,5-
difluorophenyl)-N-

Me tL.:'_Ov F NH; (fluoromethoxy)-N-methyl-2-
phenyl-1,3,4-thiadiazole-3(2H)-

carboxamide

2-(3-aminopropyl)-5-(2,5-
difluorophenyl)-2-phenyl-N-(2,2,2-
trifluoroethoxy)-1,3,4-thiadiazole-
3(2H)-carboxamide

2-(3-aminopropyl)-5-(2,5-
difluorophenyl)-N-methyl-2-

Me 2O~ CF3 NH, phenyl-N-(2,2,2-trifluoroethoxy)-
1,3,4-thiadiazole-3(2H)-
carboxamide
5-(2,5-difluorophenyl)-N-methoxy-
N-methyl-2-(3-

Me OMe NHMe {methylamino)propyl)-2-phenyl-
1,3,4-thiadiazole-3(2H)-
carboxamide

5-(2,5-difluorophenyl)-2-(3-

dimethylamino)propyl)-N-
Me OMe NME ( y Jpropyl)
methoxy-N-methyl-2-phenyl-1,3,4-
thiadiazole-3(2H)-carboxamide
5-(2,5-difluorophenyl)-N-ethoxy-

Me OEt NHMe N-methyl-2-(3-

(methylamino)propyl)-2-phenyl-
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di hvdro-[1, 3. 4]thi adi azol -2-yl | -propyl}-carbam c acid tert-butyl ester: To a
solution of {3- [5-(3-fluorophenyl)-2-phenyl -2, 3-di hydro-|
1, 3, 4]t hi adi azol -2-yl ] -propyl }-carbamc acid tert-butyl ester (400 ngy, 0.96

inmmol) in DCM (4 nm.) was added triethylamne (130 ng, 1.3 mml), followed by

i sobutyryl chloride (130 ng, 1.3 mmol ). After stirring for 1 hour, the
reacti on was quenched by the addition of nmethanol (0.1 nli). The reaction
m xture was concentrated and purified by flash col um chromat ography (15:1

Hexanes/ Et OAc) to provide the product (350 ng, 75% . [002221 Step C
Preparation of 1-[2-(3-amnopwl )-5-(3-flugronhenvl)-2-phenyl -

[1, 3, 4] t hi adi azol - 3-yI | - 2- metlhyl pr opan- | - ongls 344@h13@1§2q4|q_3(2m1\ﬂ in di oxane) was
added to {3t{[5-(3-fl uorophenyl)-3-isobutyryls¥s -2, 3-di hydro- |
|, 3,4]thiadi azol -2-yl]-propyli}- carbam c _ac ter utvI ester (100|ng, 0.21
mol) at 0 C] After stirring|for 0.5 hours, S-t(hé-drfblamphmyl)v%@conceﬂtrat ed to
gi ve the desired prioduct as tlhe di hydrochl orj

Me OEt NMe, tcgr(raxetﬁ)?l!a:trlino%?opyl)—N-ethoxy-
N-methyl-2-phenyl-1,3,4-
thiadiazole-3(2H)-carboxamide
2-(3-((8)-2-((8)-2-
aminopropanamido)propanamido)p
Me OEt =y /O ropyl)-5-(2,5-difluorophenyl)-N-

: ethoxy-N-methyl-2-phenyl-1,3,4-
thiadiazole-3(2H)-carboxamide

and resolved enantiomers and diastereomers thereof,

22, A compound of claim 1, selected from:
Y
( R
< > ;;” 5]
/,
0 N‘NFQ
N-RS F
R4
R’ R’ n Y Name

5-(2,5-difluorophenyl)-N-hydroxy-2-
H OH 2 OH (2-hydroxyethyl)-2-phenyl-1,3,4-
thiadiazole-3(2H)-carboxamide
5-(2,5-difluorophenyl)-N-hydroxy-2-
H OH 3 OH (3-hydroxypropyl)-2-phenyl-1,3,4-
thiadiazole-3(2H)-carboxamide
2-(5-(2,5-diBuorophenyl)-3-

H OH 2 | OP(O)}OH), | (hydroxycarbamoyl)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2-yl)ethyl
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ESI (+) nz 386

386 (M+1) detected; 'H NMR (400 Miz, CDCI3) 8 8.51 (s, 2 H), 7.55
(m 2H), 7.4-7.2 (in (in
n

: , 6H), 7.15 (in, IH, 3.43 (m 2H, 3.06 (rn, 2H), 2.4
(m I H, 2,1 (in, IH, 1.8 (br, I H, 1.2 (d, 3H J=7 Hz), 1.1 (d, 3H, J=
7 Hz). Exanple 6 NH2 Ph SO /NNNF
2- (3- Am nopropyl ) - 5- (3-fl uorophenyl)-2-phenyl [I. 3, 4] t hi adi azol e- 3-car boxylic
acid dinethylamde [002231 This conpound was synthesized in a manner simlar
to that described in Exanple 5, substituting dinethylcarbanyl chloride for
i sobutyryl chloride. M5 ESI (+)

M1
(i
I

dihydrogen phosphate
3-(5-(2,5-difluorophenyl)-3-
(hydroxycarbamoyl)-2-phenyl-2,3-

H OH 3 | OP(O)OH)
dihydro-1,3,4-thiadiazol-2-yl)propyl
dihydrogen phosphate
5-(2,5-difluorophenyl)-N-hydroxy-2-
Me OH 1 OH (hydroxymethyl)-N-methyl-2-phenyl-

1,3,4-thiadiazole-3(2H)-carboxamide
5-(2,5 —diﬂuorophenyl)—N-hydroxy—Z-
Me OH 2 OH (2-hydroxyethyl)-N-methyl-2-phenyl-
1,3,4-thiadiazole-3(2H)-carboxamide
5-(2,5-difluorophenyl)-N-hydroxy-2-
(3-hydroxypropyl)-N-methyl-2-
phenyl-1,3,4-thiadiazole-3(2H)-
carboxamide
(5-(2,5-difluorophenyl)-3-
(hydroxy(methyl)carbamoyl)-2-
phenyl-2,3-dihydro-1,3,4-thiadiazol-
2-yhmethyl dihydrogen phosphate
2-(5-(2,5-difluorophenyl)-3-
(hydroxy(methyl)carbamoyl)-2-
phienyl-2,3-dihydro-1,3,4-thiadiazol-
2-yl)ethyl dihydrogen phosphate
3-(5-(2,5-difluorophenyl)-3-
(hydroxy(methyl)carbamoyl)-2-
phenyi-2,3-dihydro-1,3,4-thiadiazol-

Me OH 3 OH

Me OH 1 | OP(O)OH),

Me OH 2 | OP(O)(OH),

Me OH 3 | OP(O)(OH),

2-yl)propyl dihydrogen phosphate
5-(2,5-difluorophenyl)-2-
(hydroxymethyl)-N-methoxy-2-
phenyl-1,3.4-thiadiazole-3(2H)-

H OMe 1 OH

carboxamide
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z
. 5-

~N W

87 (Mtl) detected,

7.15 (m 1H),

2.1 (m

I'H),

"H NMR (di-TFA salt,

400 MHz, CDC13) S 7.7 (s,
.2 58 nVC -10116/0661- 215561.1 WD 2006/ 044825 PCTI US2005/ 037305

3 H,
(m

6.75 (br, 3H), 3.2-2.9 (m 3H), 3.02 (s, 6H), 2.38 (m

1.8 (m

|H). Exanmple 7

NH2 Ph S NNNF N

OMe

5-(2,5-difluorophenyl)-2-(2-
hydroxyethyl)-N-methoxy-2-phenyl-
1,3,4-thiadiazole-3(2H)-carboxamide

OMe

5-(2,5-difluorophenyl)-2-(3-
hydroxypropyl)}-N-methoxy-2-
phenyl-1,3,4-thiadiazole-3(2H)-

carboxamide

OMe

1 | OP(O)OH),

(5-(2,5-difluorophenyl)-3-
(methoxycarbamoyl)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2-yl)methyl
dihydrogen phosphate

OMe

2 | OP(O)(OH):

2-(5-(2,5-difluorophenyl)-3-
(methoxycarbamoyl)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2-yl)ethyl
dihydrogen phosphate

OMe

3 | OP(O)(OH);

3-(5-(2,5-difluorophenyl)-3-
(methoxycarbamoyl)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2-yl)propyl
dihydrogen phosphate

OMe

5-(2,5-difluorophenyl)-2-
(hydroxymethyl)-N-methoxy-N-
methyl-2-phenyl-1,3,4-thiadiazole-
3(2H)-carboxamide

OMe

5-(2,5-difluorophenyl)-2-(2-
hydroxyethyl)-N-methoxy-N-methyl-
2-phenyl-1,3,4-thiadiazole-3(2H)-

carboxamide

OMe

5-(2,5-difluorophenyl)-2-(3-
hydroxypropyl)-N-methoxy-N-
methyl-2-phenyl-1,3,4-thiadiazole-
3(2H)-carboxamide
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Synt hesi s of [2-(3-am nopropyl uoroophenyl)-2-phenyl-[ 1, 3.4]thiadiazol-3-yll-
pvridin-2-yl -nmethanone [00224] To a sol ution of
{3-[5-(3-fluorophenyl)-2-phenyl -2, 3-di hydr o-

[1, 3,4]thiadi azol -2-yl]-propyl}-carbamc acid tert-butyl ester (300 ng, 0.72
mmol) in DWVF/THF (2 nL/2 nL) at roomtenperature were added picolinic acid
(100 nmg, 0.9 mmol), EDC (170 ng, 0.87 mmol), HOBT nonohydrate (130 ng, 0.87
mol ), triethylamne (88 ng, 0.87 nmol) and DVAP (2 ng). After stirring for
1 hour, EtCQAc (20 m.) and saturated NaHCO3 (10 nlL) were added to the

reaction sol y -Sﬁggm}4¢mpaq?egu544%mﬂ_mas
cont -ditvorophey et dri ed |over

extracted w f The

Na2SO>4, filtered and concentpat eld under I edUeRexybiEyBSS-WetroxJ REmEGSL due Was
purified by fl a¥a col u@ehr pnditjogr aphly (81 ﬁﬁexangglEt )Sr ?oylde t he

Boc- prot ect ed product (130 ny, 35%. 51 ny Whﬁﬁéléﬁb@ﬁ@@ZWe§C%ﬁolec to

carboxamide
(5-(2,5-difluorophenyl)-3-
(methoxy(methyl)carbamoyl)-2-
phenyl-2,3-dihydro-1,3,4-thiadiazol-
2-yl)methyl dihydrogen phosphate
2-(5-(2,5-difluorophenyl)-3-
(methoxy(methyl)carbamoyl)-2-
phenyl-2,3-dihydro-1,3 4-thiadiazol-
2-yl)ethyl dihydrogen phosphate
3-(5-(2,5-difluorophenyl)-3-
(methoxy(methyl)carbamoyl)-2-
phenyl-2,3-dihydro-1,3,4-thiadiazol-
2-yl)propyl dihydrogen phosphate
4-(5-(2,5-difluorophenyl)-3-
(methoxy(methyl)carbamoyl)-2-
phenyl-2,3-dihydro-1,3,4-thiadiazol-
2-yhbutyl dihydrogen phosphate
5+(2,5-difluorophenyl)-N-ethoxy-2-
H OEt 3 OH (3-hydroxypropyl)-2-phenyl-1,3,4-
thiadiazole-3(2H)-carboxamide
3-(5-(2,5-difluorophenyl)-3-
(ethoxycarbamoyl)-2-phenyl-2,3-

Me OMe 1 | OP(O)OH),

Me OMe 2 | OP(O)OH),

Me | OMe 3 | OP(O)OH),

Me OMe 4 | OP(O)OH),

H OEt 3 | OP(O)OH), | .
dihydro-1,3,4-thiadiazol-2-yl)propyl
dihydrogen phosphate
5-(2,5-difluorophenyl)-2-(3-
hydroxypropyl)-N-(2-

B |50 3 oH ydroxypropyl)-N-(

methoxyethoxy)-2-phenyl-1,3,4-

thiadiazole-3(2H)-carboxamide
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0 C towhich HaJ (I m, 4 Min dioxane) was added. After stirring for 0.5
hours, the reaction was, concentrated to give the desired product as the
trihydrochloride salt. MS ESI (+) mz 421 (Mtl) detected; 'H NVR (400 MHz,
CDC13) 8 9.05 (s, 1 H, 8.6-82 (m 5H, 7.8 (s, I H, 7.7 (m 2 H,
7.4-7.2 (m 9H, 771 (m 1H, 33.7.m 1 H, 3.2(m I H, 32.06 (m | H,
2.5 (m IH, 2.1 (m 2H). Exanple 8 NH2 Ph S _O NM/ t F N59

3-(5-(2,5-difluorophenyl)-3-(2-
methoxyethoxycarbamoyl)-2-phenyl-
2,3-dihydro-1,3,4-thiadiazol-2-
yDpropyl dihydrogen phosphate

. N-tert-butoxy-5-(2,5-difluorophenyl)-
! H 7110\*/ 3 OH 2-(3-hydroxypropyl)-2-phenyl-13 4-
thiadiazole-3(2H)-carboxamide
3-(3-(tert-butoxycarbamoyl)-5-(2,5-

difluorophenyl)-2-phenyl-2,3-
H f‘aoﬂ/ 3 | OPOYOH), | . °F Y0)-2-pheny
dihydro-1,3,4-thiadiazol-2-yl)propyl

H | %90 3 | OP(O)OH),

dihydrogen phosphate

] N-(cyclopropylmethoxy)-5-(2,5-

| difluorophenyl)-2-(3-hydroxypropyl)-

! - %o\/A ] OH phenyl)-2-(3-hydroxypropyl)
’ 2-phenyl-1,3,4-thiadiazole-3(2H)-

carboxamide

3-(3-

(cyclopropylmethoxycarbamoyl)-5-
H “.'-L;O\/A, 3 | OP(OXOH), | (2,5-difluorophenyl)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2-y1)propyl
| dihydrogen phosphate

; 5-(2,5-difluorophenyl)-N-ethoxy-2-
(3-hydroxypropyl)-N-methyl-2-

Me OEt 3 OH
phenyl-1,3 4-thiadiazole-3(2H)-
carboxamide
3-(5~(2,5-difluorophenyl)-3-
ethoxy(methyl)carbamoyl)-2-phenyl-
Me OEt 3 OP(O)OH), ( y( vl ¥l)y-2-pheny

2,3-dihydro-1,3,4-thiadiazol-2-
yl)propyl dihydrogen phosphate
5-(2,5-difluorophenyl)-2-(3-

Me | %O~~~ 3 OH hydroxypropyl)-N-(2-
methoxyethoxy)-N-methyl-2-phenyl-
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NODS -
in a manner
det ect ed;

2 .
1 H, 3.58 (in, |

7.81 (br, 1 H),
H),

2H). Exanple 9 HN,

H)

80248/ 0068. 245568 r2 WD 2006/ 044825 PCf/1JS2005/ 037305
m nopr opyl ) - 5- (3-fl uorophenvl) - 2- phenyl - 11, 3, 41 t hi adi azol - 3-yl | - pyri di n- 3-yl -
met hanone [ 002251 The tri hydrochl oride salt of this conpound was synthesi zed
simlar to that desdribed in Exanple 7.
"H NMR (400 MHz, CDC13) 6 9.6 (s,
7.6 (m 2 H),
3.2 (m

7.4-7.3 (in,
3.0 (in,

M5 ESI
1 H, 8.81 (s,

S H,
1 H, 2.4

2 H,
7.2 (m | H,
(m 1H),

1,3,4-thiadiazole-3 (2H)-carboxamide

Me

2Oo”

OP(O)(OH),

3-(5-(2,5-difluorophenyl)-3-((2-
methoxyethoxy)(methyl)carbamoyl)-
2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propy! dihydrogen
phosphate

OH

N-tert—butoxy-S-(i,S-diﬂuorophenyl)—
2-(3-hydroxypropyl)-N-methyl-2-
phenyl-1,3,4-thiadiazole-3(2H)-

carboxamide

OP(O)(OH),

3-(3-(tert-butoxy(methyl)carbamoyl)-
5-(2,5-difluorophenyl)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2-yl)propyl
dihydrogen phosphate

OH

N-(cyclopropylmethoxy)-5-(2,5-
diﬂuorophenyl)-2-(3 -hydroxypropyl)-
N-methyl-2-phenyl-1,3,4-thiadiazole-
3(2H)-carboxamide

OP(O)(OH),

3-(3-
((cyclopropylmethoxy)(methyl)carba
moyl)-5-(2,5-difluorophenyl)-2-
phenyl-2,3-dihydro-1,3,4-thiadiazol-
2-yDpropyl dihydrogen phosphate

i-propyl

OH

OH

5-(2,5-difluorophenyl)-N-hydroxy-2-
(3-hydroxypropyl)-N-isopropyl-2-
phenyl-1,3,4-thiadiazole-3(2H)-

carboxamide

i-propyl

OH

OP(O)OH),

3-(5-(2,5-difluorophenyl)-3- -
(hydroxy(isopropyl)carbamoyl)-2-
phenyl-2,3-dihydro-1,3,4-thiadiazol-
2-yl)propyl dihydrogen phosphate
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(+) mz 421 (M)
8.43 (s,
7.15 (m
2.15 (in,




F OPh O
1-15-(2,5
[ 1,3, 4] oxadi
{3-[5-(2,
di hydro-[

(13 ng, 0.027 mol)
n mneral

di spersion i
stirring at
mmol ) was ad

1N0/11

azol -

, 3, 4] oxadi azol

roomtenperature

-2-yl]

a
5-di fl uorophenyl) - 3-i sobut yryl
1 -propyl }-met hyl carbam c acid tert-butyl
in DM (0.5 nL) was added to NaH (14 ng, 0.58 mol,
oil) that was previously washed wi th hexanes.
30 mi nut es,

f or

F Synthesis of
-di fl uor ophenyl ) - 2- ( 3- net hyl am nopr opyl ) - 2- phenyl -

3-vll-2-nethyl propan-1-one [00226] To a sol ution of
- 2- phenyl

-2, 3-

met hyl iodide (23 ny,

ester

60%
After

0. 16

ed. [Ihd

Phenyl

? reactli on

vrf’v@

m

ture was

OH

N-(benzyloxy)-5-(2,5-

difluorophenyl)-2-(3-hydroxypropyl)-

N,2-diphenyl-1,3,4-thiadiazole-
3(2H)-carboxamide

Phenyl

‘:Lq_O\/©

OP(O)YOH),

3-(3-(benzyloxy(phenyl)carbamoyl)-
5-(2,5-difluorophenyl)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2-y])propyl
dihydrogen phosphate

OH

N-cyclopropoxy-5-(2,5-

difluorophenyl)-2-(3-hydroxypropyl)-

2-phenyl-1,3,4-thiadiazole-3(2H)-

carboxamide

OP(O)OH),

3-(3-(cyclopropoxycarbamoyl)-5-
(2,5-difluorophenyl)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2-yl)propyl
dihydrogen phosphate

OH

5-(2,5-difluorophenyl)-N-
(fluoromethoxy)-2-(3-
hydroxypropyl)-2-phenyl-1,3,4-
thiadiazole-3(2H)-carboxamide

OP(O)OH),

3-(5-(2,5-difluorophenyl)-3-
(fluoromethoxycarbamoyl)-2-phenyl-
2,3-dihydro-1,3,4-thiadiazol-2-
yDpropyl dihydrogen phosphate

OH

5-(2,5-difluorophenyl)-N-
(ﬂuorornethoxy)-Z-(S-
hydroxypropyl)-N-methyl-2-phenyl-
1,3,4-thiadiazole-3 (2H)-carboxamide

OP(OYOH),

3-(5-(2,5-difluorophenyl)-3-

((fluoromethoxy)(methyl)carbamoyl)-

2-phenyl-2,3-dihydro-1,3,4-

177



stirred at
NaHCO3 (20

The conbi ned organics
filtered and concentrated under

roomtenperature for 30 mnutes and then diluted with saturated

m.). The m xture was extracted with ethyl
were washed with brine (20 ),

reduced pressure.

acetate (2 x 30 nL).
dried over Na2SO4,
The residue was purified

by flash colum chronmat ography (8% to 20% ethyl acetate in hexanes) to
provi de the Boc-protected product (6.6 ng, 48%. To this product in
di chl oronet hane (1 nL) at 0 C was added TFA (6 L). After 30 m nutes, nore
TFA (100 L) was added and the m xture was stirred for 1 hour. The reaction
m xture was _concentrated under a streamof N2, diluted with dichloronethane
(20 nL) and (washed| with 10% Na2CC3 (20 nli)thiadihe]-@iw)puopel dibgiregenhr act ed with
di chl oronet hhane (2|{x 30 nmL).| The conbi ned gggﬁqjcs were dried over| Na2SO4,
filtered and concentrated under |reduced pﬁ3s P& The residue was purified
by flash collum chromatography (6:2:92 M{@H2s-difttdryplaayipelet hyl acptate) to
rovide the (final product (3.8 g, 72% as|.a yellow
P [ ( Y " hyd%xypropyl)-2-pheny1—N-(2,2,2-

H 3O0~-CFs | 3 OH
trifluoroethoxy)-1,3,4-thiadiazole-
3(2H)-carboxamide
3-(5-(2,5-difluorophenyl)-2-phenyl-3-
(2,2,2-trifluoroethoxycarbamoyl)-2,3-

H %O-CFs | 3 | OP(O)OH), | _ xy ™
dihydro-1,3,4-thiadiazol-2-yl)propyl
dihydrogen phosphate
5-(2,5-difluorophenyl)-2-(3-
hydroxypropyl)-N-methyl-2-phenyl-

Me | %0 CFs | 3 oH ydroxypropyl) yl-2-pheny
N-(2,2,2-trifluoroethoxy)-1,3,4-
thiadiazole-3(2H)-carboxamide
3-(5-(2,5-difluorophenyl)-3-

(methyl(2,2,2-

Me #O~~CFs | 3 | OP(O)(OH), | trifluoroethoxy)carbamoyl)-2-phenyl- |
2,3-dihydro-1,3,4-thiadiazol-2-
yl)propyl dihydrogen phosphate

and resolved enantiomers and diastereomers thereof,

23.

A compound of claim 1, selected from:

NH,
F
2

Ar (]

7

0NN

Sl
-~ v

Ar? Name

4-fluorophenyl

(28)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-
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60 \WDE. 8834818868 - 34556! v3 WD 2006/ 044825 PCTI US2005/ 037305 film M
ESI (+) miz 402 (Mrl) detected; 'H NVR (400 Mz, CDCL3) 6 7.57 (m 2H), 7.50
(m 1H), 7.36 (m 3H), 7.16 (m 2H), 3.37 (m 1H), 3.03 (m IH), 2.68 (m
2H), 2.54 (m IH), 2.42 (s, 3H), 1.66 (m, 2H), 1.20 (d, 3H J= 6 Hz), 1.14
(d, 3H, J=7 Hz). Exanple 10 N, F OPh ON

(4-fluorophenyl)-1,3,4-thiadiazol-3(2H)-yl)-2-
methoxypropan-1-one

(28)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-

4-methylphenyl p-tolyl-1,3,4-thiadiazol-3(2H)-yl)-2-methoxypropan-
1-one
(2S)-1-(2-(3-aminopropyl)-2-(4-chlorophenyl)-5-

4-chlorophenyl (2,5-difluorophenyl}-1,3,4-thiadiazol-3(2H)-yl)-2-~

methoxypropan-1-one
(2S)-1-(2-(3-aminopropyl)-2-(4-bromophenyl)-5-
4-bromopheny! (2,5-difluorophenyl)-1,3,4-thiadiazol-3(2H)-yl)-2-

methoxypropan-1-one

(28)-1-(2-(3-aminopropyl)-2-(4-tert-butylphenyl)-5-
4-t-butylphenyl (2,5-difluorophenyl)-1,3,4-thiadiazol-3(2H)-yl)-2-
methoxypropan-1-one
(2S)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-
3,4-dimethylphenyl (3,4-dimethylphenyl)-1,3,4-thiadiazol-3(2H)-yl)-2-
methoxypropan-1-one
(2S)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-
3-methylphenyl m-tolyl-1,3,4-thiadiazol-3(2H)-yl)-2-methoxypropan-

1-one
(2S)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-
3,5-dimethylphenyl (3,5-dimethylphenyl)-1,3,4-thiadiazol-3(2H)-yl)-2-

methoxypropan-1-one
(2S)-1-(2-(3-aminopropyl)-2-(2-chlorophenyl)-5-
2-chlorophenyl (2,5-difluorophenyl)-1,3,4-thiadiazol-3(2H)-yl)-2-

methoxypropan-1-one
(25)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-
2-ethylphenyl (2-ethylphenyl}-1,3,4-thiadiazol-3(2H)-y1)-2-
methoxypropan-1-one
(25)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-
(3-nitrophenyl)-1,3,4-thiadiazol-3(2H)-yl)-2-

3-nitrophenyl

179



F Synthesis of 1-f5-(2,5-difluorophenyl)-2-(3-dinmeth Iy am nopronvl

-2-phenyl - 11, 3, 41oxadi azol - 3-yl | - 2- et hyl propan- | -one 1002271 To a
solution of 1-[2-(3-am nopropyl)-5-(2,5-difluorophenyl)-2-phenyl -

i[ 1, 3, 4] oxadi azol - 3-yl | - 2- met hyl propan-I-one (9 ng, 0.023 mmol) in McOH (0.5
(mL) was added paraforam dehyde (11 ng, 0.35 nmol). The reaction m xture was
iheated to 70 C and stirred for 2 hours. After cooling to roomtenperature, a
‘sol ution of sodium cyanoborohydride (0.070 niL, 0.070 nmol, 1Min THF) was
added. The nmixture stirred for 20 ninutes and then was diluted with half
isaturated NaCl_(50 m) and extracted with ethyl acetate (3 x 25 m). The
iconmbi ned orgdni cs were washed wi | methatspropered-onNaCl , dried over Na2Sp4

'filtered and reoncentrated—under guceg—pressure—Theresidu uri fi ed
by flash col ymm chronat ogr aphy (2@%?'Z%(T'?l}ug?lﬁg%{}#'ﬁ%?'&?ﬁg?fopg%%ﬁ é?fe hexanes)
to provide 3-hydroxyphenyl (3-hydroxyphenyl)-1,3,4-thiadiazol-3(2H)-yl)-2-

methoxypropan-1-one
(25)-1-(2-(3-aminophenyl)-2-(3-aminopropyl)-5-(2,5-
3-aminophenyl difluorophenyl)-1,3,4-thiadiazol-3(2H)-yl)-2-

methoxypropan-1-one
3-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-3-((S)-
3-carboxyphenyl 2-methoxypropanoyl)-2,3-dihydro-1,3,4-thiadiazol-2-

yl)benzoic acid

3-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-3-((S)-

3-cyanopheny! 2-methoxypropanoyl)-2,3-dihydro-1,3,4-thiadiazol-2-
yl)benzonitrile
(2S)-1-(2-(3-aminopropyl)-2-(3,4-dichlorophenyl)-5-
3,4-dichloropheny! (2,5-difluorophenyl)-1,3,4-thiadiazol-3 (2H)-yl)-2-

methoxypropan-1-one
(28)-1-(2-(3-aminopropyl)-2-(3-chlorophenyl)-5-
3-chlorophenyl (2,5-difluorophenyl)-1,3,4-thiadiazol-3(2H)-yl)-2-

methoxypropan-1-one
(25)-1-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-
3-ethylphenyl (3-ethylphenyl)-1,3,4-thiadiazol-3(2H)-yl)-2-

methoxypropan-1-one

and resolved enantiomers and diastereomers thereof.

24. A compound of claim 1, selected from:

s
Q—}, AT

N-N

o]
\
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the product (5.1 ng, 53% . M ESI
MHz, CDCI3) 8 7.57 (m 2H), 7.50 (m IH), 7.36 (m 3H),
(m 1H 3.01 (m 1H), 2.51 (m IH, 2.34 (m 2H),
2H), 1.20 (d, 3H, J= 6 Hz), 1.14 (d, 3H J= 7 Hz).

(+) mz 416 (M+l) detected; '"H NWVR (400
7.16 (m 2H), 3.37
2.20 (s, 6H), 1.66 (m,

Example 11 NH 2 F Ph O

-0 F Synthesis of

1-[5-(2,5-di fluorophenyl)-2-(3-isopropyl am nopropyl)-2-phenyl 61

R Ar' Name
(2S)-1-(2-(3-aminopropyl)-5-(2-fluorophenyl)-
2ON"“NH, | 2-fluorophenyl | 2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-2-
methoxypropan-1-one
(25)-1-(2-(3-aminopropyl)-5-(2-chlorophenyl)-
ave NH, 2-chloropheny! | 2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-2-
methoxypropan-1-one
5 chloro.S (28)-1-(2-(3-aminopropyl)-5-(2-chloro-5-
-chloro-5-
ANV NH, fuoropheny] fluorophenyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-
yl)-2-methoxypropan-1-one
5l p (28)-1-(2-(3-aminopropyl)-5-(5-chloro-2-
-fluoro-5-
2O SNH fluorophenyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-
2 chlorophenyl
y1)-2-methoxypropan-1-one
5 s (25)-1-(2-(3-aminopropyl)-5-(2,5-
PO NH, df Horosheml dichloropheny!)-2-phenyl-1,3,4-thiadiazol-
ichlorophen
preny 3(2H)-yl)-2-methoxypropan-1-one
5 chlorod (28)-1-(2-(3-aminopropyl)-5-(5-chloro-2-
-chloro-2-
OSSN methylphenyl)-2-phenyl-1,3,4-thiadiazol-
? | methylphenyl
3(2H)-yl)-2-methoxypropan-1-one
2-fluoro-5- (2S)-1-(2-(3-aminopropyl)-5-(2-fluoro-5-
:LL'—'\/\NHZ triflucromethyl | (trifluoromethyl)phenyl)-2-phenyl-1,3,4-
phenyl thiadiazol-3(2H)-yl)-2-methoxypropan-1-one
ol 5 (25)-1-(2-(3-aminopropyl)-5-(2-fluoro-5-
-fluoro-5-
PO methoxypheny!)-2-phenyl-1,3,4-thiadiazol-
2 methoxyphenyl
3(2H)-yl)-2-methoxypropan-1-one
23 (2S)-1-(2-(3-aminopropyl)-5-(2,3-
N ’ dichlorophenyl)-2-phenyl-1,3 4-thiadiazol-
2 dichlorophenyl
3(2H)-yl)-2-methoxypropan-1-one
3,4- (2S)-1-(2-(3-aminopropyl)-5-(3,4-
BIaNGEQN NH, ] . . g
dichloropheny! | dichlorophenyl)-2-phenyl-1,3,4-thiadiazol-
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\ CE -

814818U68. 24568. ]

3(2H)-yl)-2-methoxypropan-1-one

(28)-1-(2-(3-aminopropyl)-5-(3,5-

3,5-
EaNa : dichlorophenyl)-2-phenyl-1,3,4-thiadiazol-
dichlorophenyl
3(2H)-yl)-2-methoxypropan-1-one
55 (2S8)-1~(2-(2-aminoethyl)-5-(2,5-
P NH 2 ’ difluorophenyl)-2-phenyl-1,3,4-thiadiazol-
difluorophenyl
3(2H)-yl)-2-methoxypropan-1-one
5 s (25)-1-(2-(aminomethyl)-5-(2;5-
:"{\NHZ ’ difluorophenyl)-2-phenyl-1,3,4-thiadiazol-
difluorophenyl
3(2H)-yl)-2-methoxypropan-1-one
s (28)-1-(5-(2,5-difluorophenyl)-2-(3-
WNS N/j\ ’ (isopropylamino)propyl)-2-phenyl-1,3,4-

H difluorophenyl o
thiadiazol-3(2H)-yl)-2-methoxypropan-1-one
(25)-1-(5-(2,5-difluorophenyl)-2-phenyl-2-(3-

'}LL/\/\N 2:5— Vge PO
Q _ {pyrrolidin-1-yl)propyl)-1,3,4-thiadiazol-3(2H)~
difluorophenyl
yl1)-2-methoxypropan-1-one
28)-1-(5-(2,5-difluorophenyl)-2-phenyl-2-(3-
ey 2.5 (28)-1-(5+( phenyl)-2-phenyl-2-(
_ (piperidin-1-yl)propyl)-1,3,4-thiadiazol-3(2H)-
difluorophenyl
y1)-2-methoxypropan-1-one
28)-1-(5-(2,5-difluorophenyl)-2-(3-(4-
SO 25- (28) (- ( phenyl)-2-(
methylpiperazin-1-yl)propyl)-2-phenyl-1,3,4-
N | difluorophenyl )
thiadiazol-3(2H)-yl)-2-methoxypropan-1-one
(28)-1-(5-(2,5-difluorophenyl)-2-(2-
T_rrr\/\ ~ 2:5— . .

N i (methylamino)ethyl)-2-phenyl-1,3,4-thiadiazol-

H difluorophenyl
3(2H)-yl)-2-methoxypropan-1-one
(25)-1-(5-(2,5-difluorophenyl)-2-(2-

P e 2,5- .

N _ .| (dimethylamino)ethy!)-2-phenyl-1,3,4-

1 difluorophenyl
thiadiazol-3(2H)-yl)-2-methoxypropan-1-one

0s (28)-1-(5-(2,5-difluorophenyl)-2-(3-
MS0H ’ hydroxypropyl)-2-phenyl-1,3,4-thiadiazol-
difluorophenyl

3(2H)-yl)-2-methoxypropan-1-one
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’s (28)-1-(5-(2,5-difluorophenyl)-2-(2-
¥on ] hydroxyethyl)-2-phenyl-1,3,4-thiadiazol-3 (2H)-
difluorophenyl
yl)-2-methoxypropan-1-one
N-(3-(5-(2,5-difluorophenyl)-3-((S)-2-
»..,_L/\/\N,Sone 2,5- methoxypropanoyl)-2-phenyl-2,3-dihydro-
H difluorophenyl | 1,3,4-thiadiazol-2-
yl)propyl)methanesulfonamide
o 2 N-(3-(5-(2,5-difluorophenyl)-3-((S)-2-
LN ’ methoxypropanoyl)-2-phenyl-2,3-dihydro-
H difluorophenyl o
1,3,4-thiadiazol-2-yl)propyl)iscbutyramide
N-(3-(5-(2,5-difluorophenyl)-3-((S)-2-
2,5- methoxypropanoyl)-2-phenyl-2,3-dihydro-
HONTN NT | -
H | difluorophenyl | 1,3,4-thiadiazol-2-yl)propyl)-3-
(dimethylamino)propanamide

and resolved enantiomers and diastereomers thereof.

25. t A compound of claim 1, selected from:

X R NRR? Name

(28)-1-(2-(3-(cyclopent-2-

S)-2- enylamino)propyl)-5-(2,5-difluorophenyl)-

S () E’N\Q y Jpropyl)-5-( phenyl)
methoxyethyl 2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-2-

methoxypropan-1-one

< (S)-2- H (28)-1-(2-(3-(cyclopent-3-
methoxyethyl ¥ \@ enylamino)propyl)-5-(2,5-difluorophenyl)-
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2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-2-

methoxypropan-1-one

(S)-2-
methoxyethyl

(28)-1-(2-(3-(cyclohex-2-
enylamino)propyl)-5-(2,5-diflucrophenyl)-
2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-2-

methoxypropan-1-one

(S)-2-
methoxyethyl

?

R

(28)-1-(2-(3-(cyclohex-3-
enylamino)propyl)-5-(2,5-difluorophenyl)-
2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-2-

methoxypropan-1-one

(8)-2-
methoxyethyl

(285)-1-(2-(3-((2)-cyclohept-4-
enylamino)propyl)-5-(2,5-difluorophenyl)-
2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-2-

methoxypropan-1-one

i-propyl

1-(2-(3-(cyclopent-2-enylamino)propyl)-5-
(2,5-difluorophenyl)-2-phenyl-1,3,4-

thiadiazol-3(2H)-yl)-2-methylpropan-1-one

i-propyl

1-(2-(3-(cyclopent-3-enylamino)propyl)-5-
(2,5-difluorophenyl)-2-phenyl-1,3,4-
thiadiazol-3(2H)-yl)-2-methylpropan-1-one

i-propyl

1-(2-(3-(cyclohex-2-enylamino)propyl)-5-
(2,5-difluorophenyl)-2-phenyl-1,3,4-
oxadiazol-3(2H)-yl)-2-methylpropan-1-one

j-propyl

1-(2-(3-(cyclohex-3-enylamino)propyl)-5-
(2,5-difluorophenyl)-2-phenyl-1,3,4-
thiadiazol-3(2H)-yl)-2-methylpropan-1-one

NMCz

2-(3-(cyclopent-2-enylamino)propyl)-5-
(2,5-difluorophenyl)-N,N-dimethyl-2-
phenyl-1,3,4-thiadiazole-3(2H)-

carboxamide
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NMCZ

2-(3-(cyclopent-3-enylamino)propyl)-5-
(2,5-difluorophenyl)-N,N-dimethyl-2-
phenyl-1,3,4-thiadiazole-3(2H)-

carboxamide

NMCZ

2-(3-(cyclohex-2-enylamino)propyl)-5-
(2,5-difluorophenyl)-N,N-dimethyl-2-
phenyl-1,3,4-thiadiazole-3(2H)-

carboxamide

NMC;

2-(3-(cyclohex-3-enylamino)propyl)-5-
(2,5-diftuorophenyl)-N,N-dimethyl-2-
phenyl-1,3 4-thiadiazole-3(2H)-

carboxamide

NHOH

2-(3-(cyclopent-2-enylamino)propyl)-5-
(2,5-difluorophenyl)-N-hydroxy-2-phenyl-
1,3,4-thiadiazole-3(2 H)-carboxamide

NHOH

2-(3-(cyclopent-3-enylamino)propyl)-5-
(2,5-diftuorophenyl)-N-hydroxy-2-phenyl-
1,3,4-thiadiazole-3(2 H)-carboxamide

NHOH

2-(3-(cyclohex-2-enylamino)propyl)-5-
(2,5-difluorophenyl)-N-hydroxy-2-phenyl-
1,3,4-thiadiazole-3(2H)-carboxamide

NHOH

2-(3-(cyclohex-3-enylamino)propyl)-5-
(2,5-difluorcphenyl)-N-hydroxy-2-phenyl-
1,3,4-thiadiazole-3(2 H)-carboxamide

NHOH

(2)-2-(3~(cyclohept-4-enylamino)propyl)-5-
(2,5-diftuorophenyl)-N-hydroxy-2-phenyl-
1,3,4-thiadiazole-3(2 H)-carboxamide

N(Me)OH

2-(3-(cyclopent-2-enylamino)propyl)-5-
(2,5-difluorophenyl)-N-hydroxy-N-methyl-
2-phenyl-1,3,4-thiadiazole-3(2H)-

carboxamide
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N(Me)OH

2-(3-(cyclopent-3-enylamino)propyl)-5-
(2,5-difluorophenyl)-N-hydroxy-N-methyl-
2-phenyl-1,3,4-thiadiazole-3(2H)-

carboxamide

N(Me)OH

2-(3-(cyclohex-2-enylamino)propyl)-5-
(2,5-difluorophenyl)-N-hydroxy-N-methyl-
2-phenyl-1,3,4-thiadiazole-3(2H)-

carboxamide

N(Me)OH

2-(3-(cyclohex-3-enylamino)propyl)-5-
(2,5-difluorophenyl)-N-hydroxy-N-methyl-
2-phenyl-1,3,4-thiadiazole-3(2 H)-

carboxamide

N(Me)OH

(2)-2-(3-(cyclohept-4-enylamino)propyl)-5-
(2,5-difluorophenyl)-N-hydroxy-N-methyl-
2-phenyl-1,3,4-thiadiazole-3(2H)-

carboxamide

NHOMe

2-(3-(cyclopent-2-enylamino)propyl)-5-
(2,5-difluorophenyl)-N-methoxy-2-phenyl-
1,3,4-thiadiazole-3(2 H)-carboxamide

NHOMe

2-(3-(cyclopent-3-enylamino)propyl)-5-
(2,5-difluorophenyl)-N-methoxy-2-phenyl-
1,3,4-thiadiazole-3(2H)-carboxamide

NHOMe

2-(3-(cyclohex-2-enylamino)propyl)-5-
(2,5-difluorophenyl)-N-methoxy-2-phenyl-
1,3 ,4-thiadiazole-3(2H)-carboxamide

NHOMe.

2-(3-(cyclohex-3-enylamino)propyl)-5-
(2,5-difluorophenyl)-NV-methoxy-2-phenyl-
1,3,4-thiadiazole-3(2 H)-carboxamide

NHOMe

(£)-2-(3-(cyclohept-4-enylamino)propyl)-5-
(2,5-difluorophenyl)-N-methoxy-2-phenyl-
1,3,4-thiadiazole-3(2H)-carboxamide
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N(Me)OMe

2-(3-(cyclopent-2-enylamino)propyl)-5-
(2,5-difluorophenyl)-N-methoxy-N-methyl-
2-phenyl-1,3,4-thiadiazole-3(2H)-

carboxamide

N(Me)OMe

2-(3-(cyclopent-3-enylamino)propyl)-5-
(2,5-difluorophenyl)-N-methoxy-N-methyl-
2-phenyl-1,3,4-thiadiazole-3(2H)-

carboxamide

NMe)OMe

e

2-(3-(cyclohex-2-enylamino)propyl)-5-
(2,5-diftuorophenyl)-N-methoxy-N-methyl-
2-phenyl-1,3 ,4-thiadiazole-3(2H)-

carboxamide

N(Me)OMe

5

%

2-(3-(cyclohex-3-enylamino)propyl)-5-
(2,5-difluorophenyl)-N-methoxy-N-methyl-
2-phenyl-1,3,4-thiadiazole-3(2H)-

carboxamide

N(Me)OMe

=)
Y

L

(Z)-2-(3-(cyclohept-4-enylamino)propyl)-5-
(2,5-difluorophenyl)-N-methoxy-N-methyl-
2-phenyl-1,3,4-thiadiazole-3(2H)-

¢arboxamide

and resolved enantiomers and diastereomers thereof.

The compound of claim 1, selected from the structures:
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28.

29.

30.

F
F
The compound of Claim 26, having the structure:
NH,
Ph 5
/
SS9

N

A

MeO

The compound of Claim 26, having the structure:

NH,

N~

O'U
=0
5
-

The compound of Claim 26, having the structure:

NH,

Ph 1
O ~N
b ;

7 “OMe

The compound of Claim 26, having the structure:
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31.

32.

33.

Ph

(Enantiomer A)

The compound of Claim 26, having the structure:

(Enantiomer B)

The compound of ‘Claim 26, having the structure:

NH,
F
Ph S
p)
OYN‘N
N
HO/ ~

The compound of Claim 1, selected from the structures:
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ﬁ
e
S

(Diastereomer Pair A)

/O

P}.]LS

V/

0 N‘N>_Q
I@ F

™0

(Diastereomer B)

(Diastereomer B)

JRAT

NH,

Ph S/
OIN"N

F

(Diastereomer Pair B)

NHa

Ph s >_< >
¥/,
OiN"N

OMe

NH2
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(Diastereomer A)

NH,

ph—t"°
5.7 F
N (
H

(Diastereomer A)
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NH,
F
Ph S/
O N‘N
"'1/ F
\
N—
Ph S
yV/
G NSN)_Q
PO
NH,

Ph S> < \>
V/
OxN=N
j”’ F
HO (

(Diastereomer B)

NH,

MeO

Ph-\-$
¥/,
OIN‘N>._Q

(Diastereomer A)
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(Enantiomer A)

NH, OH _ —NH,
F, @“'S/S @ 3
S N~/ -8
) 0 7
F'
:§' F O\ ~——

O\

(Enantiomer B)

H
NH, NFe j
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