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particular the mtotic kinesin KS?. The conpounds of this invention

have utility as therapeutic agents for di seases that can be treated

by the inhibition of the assenbly and function of m crotubule
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0026] The conpounds of Fornul a
| are useful for inhibiting mtotic kinesins and m crotubul e-medi at ed
events such as mtotic spindle production. Such conpounds have
utility for treating or inhibiting a mcrotubul e-nedi ated condition
in a human or ' 4 | 0027] I n general, the invention

conpounds of W(ﬂ@bg@%\lg al Formulal: R Arl R4 [0028] alil ﬂ%;r%@g%%#?t es,
sol vates, tautoners, salts and pharnmaceutical]y acceptable salts and
prodrugs t h@PBdf | whiaeeierel thegpyeotionplatesodrnesin Fé‘@%f ?ﬁ%i‘esgeée,ralf oppuial:
[0031]P. is 11, alkyl, cycloal kyl, ghet eroal kyl, al kenyl or al kynyl,

wherein said al kyl, cycloal kyl, het kyl, al kenyl and al kynyl are
optionally substituted with one ofa1mre s independently sel ected
from oxo, hal ogen, cyano, nitro, azi fow~gNR oRy - NeSO2R13,

-C(=0)R1, -0C(=0)Rl, -C(=0)OR _c(" ®¥)NRi ox _ NRIC(0)OR13, - Noe
(=0) (CH2) 0- 2R11, - s- .k.to, _ S(0)R13,; - SO2R13, - SO2NHC(=0)RI,
-NRICc(D)NRI 1R12, 4 WO 2006/ 119146PCT/ US2006/ 016526 al kyl

cycl oal kyl , [0814keny| ,and|mhetapalites, salvgies, tanfopiers Ry phappacetiseliycaogeptable salts
het erocycl ylahktuhgs thetiof FRLERARENL AR R' MAIRGreaS bdinbLBISHE, a

di peptide, a tripeptide, or -NRi ocR22R23NRII.R12, with %h provisa
that said alffifl doestribfurer #pschdhe DipseRt BVerEPL-prYiEs BF PFE f[‘B@f%‘E’PPﬁ
R1 :\I'St Z-7 NRleﬂtEthian}gz ifrma;ion,lr\}?r%ich conaprisels administerinbletd/, wmm-bloodgtli:\Q animal an
z Ntr7_q_ S c" z_o,i\ancer NRl 5

z_0_NRn_c( :%%F%T pagunt ot Nﬁ&?ﬂﬁé%@%&ﬂ 53%@%&2{?@&@%&%@3 i
Z- NR22- NR2 SerGhamatrati@llnacieptalegirbdryd theveofopt i onal | y substituted with

one or nore ogen;. [ (}&_ﬁlle r r.e ade ni | e ealfie @
gne of m@?@i ger el%gry fﬁfiﬁéanﬂe%;e%eﬁ ifive e RBRAGNS | ) eaRiACHY eaflhe
abnormal cell growth conditions in a human or animal, which comprises administering to a

warm-blooded animal an effective amount of a compound of Formula I, or a solvate,
pharmaceutically acceptable salt or pharmaceutically acceptable prodrug thereof.

[0017] In a further aspect the present invention provides a method of inhibiting
abnormal cell growth, which comprises administering to said abnormal cells an effective
amount of a compound of Formula I, or a solvate, pharmaceutically acceptable salt or
pharmaceutically acceptable prodrug thereof.

[0018] In a further aspect the present invention provides a method of providing a
mitotic kinesin inhibitory effect in a buman or animal, comprising administering to said
human or animal an effective amount of a compound of Formula , or a solvate,
pharmaceutically acceptable salt or pharmaceutically acceptable prodrug thereof,

[0019] In a further aspect the present invention provides methods of treating or
preventing a microtubule-mediated condition in a human or animal, comprising administering
to a human or animal in need thereof a compound of Formula I or a solvate, pharmaceutically
acceptable salt or pharmaceutically acceptable prodrug thereof, in an amount effective to treat
or prevent said microtubule-mediated condition, Microtubule-mediated conditions that can
be treated or prevented according to the methods of this invention include, but are not limited
to, cellular proliferative diseases, for example cancer, hyperplasias, restenosis, cardiac
hypertrophy, immune disorders, infectious disease, fungal or other eukaryote infections, and
inflammatory disease.

[0020} The compounds of the present invention may be used advantageously in
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having 1 to 3 heteroatons independently selected fromN, 0 and S,
wherein said heteroaryl is a carbon radical and said phenyl and
heteroaryl are optionally substituted with one or nore groups

i ndependent |y sel ected from hal ogen, cyano, nitro, trifluoromethyl,

di f1 uor onet hgx trlfluoronethoxy, azido, -OR1, - =
ONRL Rl % NRSS B0 0o NR1RI 06 "Q(0)RI. -C(=0)0RL, -HAUSByEpIE520
_Noe( r_.0)OR13, -NRlC( =0) R11, - _Nrtioc(=0)NRI |1R12, _NRioc(NcN)NRI
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NRi ogRn) NRb)oiﬁ 1n|93[£19181a%sg’ reﬁ{egytl) phﬁbﬁ%l::%ﬁ!:éfygompéiﬂﬁﬂmébmpnsmg a

al kynyl , ar heteroar , heteroaryla het erocyclyl

and het er ocyasipphad kel Fo:[rr@@red] m Rs swwr ﬂ)haamcyutifﬁl%tw%éh @Fodflm |19
unsat ur at ed, 5 HEORenRk Bet6l QR fhki6f, BloRDorGR RRibifdios with 4 sBhe fRAbIHS
|ndependenth selected fromN, 0 or S, [0035]or R4 is a partially
unsaturatedaﬁwifully unsaturated 6 nenbered heterocyclic ring
conpri sing feodzihet er omé ﬁﬂ&nbﬁﬂﬁﬂﬁé\d&@b&:ﬁpo&ﬁisechﬁﬂlulhﬂﬁﬂu% in thetapy.S,

0036 R4 t d at te
rembor d bi BYE " he b AUYER REE HRC Bt it Yo PO T of Fohfua 1
het er oat ons far fid@ppadimtof y medibapetiefdr dse ena Mpesi ndnblﬁr [ 0037] wherein R4
ot bondee gkl oy Pl L ORE Bl QIR ol RUGH ARGRERIAIAL o

car bon bond R4 is e or nore roups
i ndependent [0928jel ect éddlﬁmkﬁdﬁmgéqcﬁﬂd\w&é&awes pithig @tve@wnahﬁﬂubms@fg

oxygen or apzﬁ-l"iﬁﬁl?e dd'é Bﬁﬁil tﬁ:a"t:‘f'olﬁgﬂg ’ancf'ﬁ L9 G be@éfﬁen%paré}lt td tBese sknlled in the art

trifluoronme oronet hyl ,” fludroneth 1.1 ugr onet hox
trifluor onethR?x%Xama@‘FWf thenfeiloype SPecTﬁF&ttS’ﬁd’?Nag be eWﬁﬁVd%Practéf of{he |

- C(0) OR1, - qumstgh Rithe acNalthées-Qf thd Zﬂx%r&oﬁ I-Ilﬁ&I 820zl 4nd attained by means of the
_cercoineRi i, - -
_NRI oc( =0) N&S eyt allnﬁRF@EW% mnoﬁ%sq%é%o% W&%ﬁ &1;?)11 % out u( Eﬂé

_NRI Oc( R13) bffptidediolainds?, Caw, al kyl,

cycl oal kyl, al kenyl, al ryl
arylallcyl, heteroaryl&*ﬁiﬂ?iL Rqﬁgggg?gbx$ hg¥eroc cfﬂﬁelkyl -
OP(=0) ( ORl) 20026In ani ibe empgunde oif Formulal dllep-éﬁﬁftl]l e méamima mltq‘apéimeﬁleﬁeand
wherein sai %1 Lljﬁl)ﬁhe-m?é{fr%(cp ?‘J Htﬁlsuchaéskﬁﬂélt c spﬁJdi%yIB}UAucncﬁlr Y buchNShBhRAE Yhve

aryl al kyl , eroary eterocyc yl "and

2006/ 119146 PETY BSreUBS 9111@15 m@m@m&ylfrmdeatqdewdﬁ%én HiptmagReIERal
substitut ed izt ONE KPFendtRAl Be GBS relais @PRRBERIdE ¥f (FdeferhlEdriuIPIN 0XO
(with the proviso that it Is not on said aryl or heteroaryl
portions), halogen, cyano, nitro, h§ rogy, -ORL, NRion it,

tc. trifluoronethyl, difluoronetho tr r omet hoxy, a2|do,
-NR1S02R13, -SO2NRIR11, _g=0)Ri o, 47 0)#R1, -0C(=0)R1,

-NR1C(=0) OR11, -NR1C(=0)R11, -C(=0) R, -SR1, -S(0)R13, -S02R13,
-S2NHC(=0)R1, -NRIC(=0)NRite, Nit CCNCN)NRIIn , 12 italkyl,

cycloal kyl, aryl, heteroaryl, arylallcyl, heteroarylal kyl,

het er ocycl yl (}ngd hetaﬁcf %ﬁéﬁdlﬂésawi\«%}@s ta{ltglggig,] Bitpm@pﬂﬁnﬁdﬁgltﬁélg' acceptable
|ndependently are selected from hydrogen, alkyl, trifluorongthyl,

al kenyl , aIﬁ?ﬁvmdP@Q@ﬁﬁhﬁ%ﬁﬁﬂw§Fyl heteroaryl, heterocyclyl and
aryIaIkyI WORBEI N Say ¢ s aIIcenyI, aIkynyI, cycl oal kyl , aryl,
heteroaryl heterocyclé% ﬁ g aryIaIIcyI are optionally substituted
with one or BBk gr odp deépendent |y sel ected fromoxo (wWith the
provi so thatjodsu) i s na' ion, ﬂl@ﬂ dycoafityl,drtelveliel dienyl omplkybylowisysin kd digdn,
cyano, nitro tr uor.o

t1ifl uor onet’ Hg@(l ?‘ lieteaogﬁl ellﬁyl a(l:nil/ 63}.1( a)fll %)5%11&11 éu{)%]tf‘t'@écpm Qﬁ&élt n::)re
aryl al kyl , pedups aalpgeh@nﬂybqlectvdtfemogyc Ihy]bgenanxtnhet@cr, egijel PRI, YRR,

NRUSO,RE, -CEORY, -OCEORY, -C(=0)ORY, -CONR"R", -NR'’C(O)OR", -
NR°C(=0)CHp)eoRY, -SRY, -S(O)R”, -SORY, -SO,NHC(=O)R!’, -NR'’C(O)NR''R",
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[0039] R13 is al kyl, allcenyl, cycloal kyl, aryl, heteroaryl,

het erocycl yl or arylal kyl, wherein said al kyl, alkenyl, cycloal kyl,
aryl, heteroaryl, heterocyclyl and arylallcyl are optionally
substituted with one to three groups independently sel ected from oxo

(wth the provbsesiifaé it is not on said aryl or het ergaféboosorss2s
portions), hal ogen, cyano, nitro, OR14, - NRl4-

Lvel oarl oyt Al opdodrat SIS YL | AIIRTE G nga?mcyafyl%}i{yR :

het er ocycl yOP(—@D(d)RPP% et anino layitl adsldog la, dqR'pudeRa mpepmie @ any

two of RI, oget achedforma
4 to 10 ne %%ﬁpﬁs¥%%t§%9%ﬁ@r£%%r%@9g%c Fi 03)1 Iﬁ

het eroaryl HARIhet eracydi c is i nGIRA+-EEDOBIRNal | NBuﬁTWlNngwt hZone
to three grg I@ﬁl@ﬁen t & mj}&doszw MR (Wfrare PGSR
that it is n@iq ,%al d %g?%ﬁ‘o%ﬂihﬁ P%fo hal ogen d@éyanﬁ*@mtro OR14,
cycl oal kyl , CGNR )R hetoer HARY MR JRRR he‘f’]%,f’Feé‘ar | 4 R@ﬂ"leﬂe optionally
het er ocycl y&ubsﬁﬁm\ﬁﬁiﬁegﬁmgk}m ekyl [ 0041] R14 and R15 are

cycroal kyl DI, < hekorbh A REERBRYTHSIN ond i aPaTos 0] B

R14 and R15hdvidg@ati®hetbrbatdmd m&paidems' stlectaifioa Nt hend S mderaintsaid hatatodrgdrisn a

d1
o L ROt PSRl BB A
[ 0044] R18 i gods u(clepen@endv kgltcted Edm i@logen, kiR, lﬁlta;mr)ﬂwel(cmeﬂyl, )ilﬂuorome OXY,
C( =0) N(al kyﬁhhaor 3! k&ido OloR, k»rhalgfpt I omiomwbsgo NRI"RU V\dctib)ﬁwe

nmore groups I ndepéndent | " selfcte fy om hal ogen i
2

NN al K (—0)|Q(Ra kﬁ@(ﬁoﬁind AR/ [CEORB 2 0L ’"’ @1@526’
[ 0045] RL9 | direY  addort, o, RAEHOIRBUbNR ey 1=@}NRME1?3 angma(Nc:mNR”R”

group Bl el ARG g, L0 B

[ ndependentimynlyi,, ar§l h'@éradrklyérylamyl Mekgel-ymm ihetambkycyyl sudsterdeydigdkyli t h one
or nore gro P§4] IN?SFP@?%? narlléﬁ %gsa ét%?odguigr%gﬁﬁgﬂqrael%ied%mg cﬂ!: h%/{\% th

NH2, NH al k
the atons t@Hwhsmgll-ﬂhsﬁymapmsmd@amhﬁb’ﬁleﬁm@nfﬂﬁ)nbﬁbered unsat ur at ed

or partiall gogjgrsat ur gteds 95&@&@%%&&& Yy LRAARRS RbeRR feBcycli

toget her w the atons to are attached forma 5-

nenber ed patitg campysingnlshheisreatens WPM?DW seiersedifipreldyoniet er ocycl i C
ring, [0049]pas61RL7 agR*RL a toRGRtySIsatieied of BBy %ﬁﬂﬁatédﬂ wmmexhbetréae:»icyame
attached forma 5-6, nenbered unsaturg}ﬁﬁd or Et[adrt |§ y % ﬁtur
het er ocycl i EIFFHEC TBERBPETPEING ChEPTATISTAICHE Merpamly § e‘%
conmpound of §,For milal It1

[6037] wherein R* is bonded to the ring nitrogen of Formula I through an unsaturated

carbon bond and R* is optionally substituted with one or more groups independently selected
from oxo (provided it is not on a nitrogen, oxygen or an unsaturated carbon), halogen, cyano,
nitro, trifluoromethyl, difluoromethyl, fluoromethyl, difluoromethoxy, triflucromethoxy,
azido, -NRYR!, -NR'®SO,R™, -SO.NRRY, -CEOR!, -C(O)ORY, -OC(=ORY,
NR'PC(=0)0R®, -NRC(=0)R!!, -C=ONRYR!, -SR", -S(O)R®, -SOR", -
SO,NHC(=O)RY®, -NRC(=0)NR!'(OR'), -NRPC=0)NR'RZ, -NRPCINCN)NR!R"Z,
NRPCENRMRZ, -NRPCRPNRU'R™, -OR', alkyl, cycloalkyl, alkenyl, alkynyl,
heteroalkyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl, heterocyclylalkyl, -
OP(=0)(OR'%),, an amino acid residue, a dipeptide and a tripeptide, wherein said alkyl,

cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl and
5



[ 0051] and net abolites, solvates, tautoners, and pharmaceutically
acceptabl e salts and prodrugs thereof, wherein: [0052]Wis S(O0).;
[0053]mis 0,1 or 2; [0054]R1 is H, alkyl, cycloal kyl, heteroal kyl,
al kenyl or al kynyl, wherein said al kyl, cycloal kyl, heteroallcyl

al kenyl and % g are optionally substltuted mnth ORE: R 00 RS
groups i ndepende y el ect ed from oxo, hal ogen, cyano, ﬁ&%
trifluoronethyl, difluoromethoxy, trifl uoronmethoxy, azido, -ORl
ONRI _NRi osti@rocydlylalkg)( @) RotionallyGpbstitniRd wilicag pOmare £qups iidgpendeptfy Sbeéﬂ

I NK L(D) ORI %?ﬂ 5“53“@.3%9 rE*’Jléo élh\lﬁ%p)ﬁ oR said BPPEFBierce RO, Tlld 43R, cyano,

NRI Oc KoNR1
al kyl, cycl Bip)hygioxy.aP nVR Ra W@m‘*@%’ diflugromethpyyy priflupromethestyy gaids, |
ge'él er o;:ycl yllxtqilz?dzRﬂ ?ﬁ():fﬁz)l(f@Rl)@;O)Rﬁp TEG)ORE, F—S(RSG);ME m‘%(ﬁam e
nd a tripeptl.gde, w [ at s al ky, Qes nﬁte
with a - =8YOREGRoup; C[(U@)% kr E Ar 2%?%1 i nage%gnden D e *or
a g or g nenhé?qdon&t‘&{'haw%m@t@m&wwkﬂ tgel@ilityb tagyl obetavorsyl,. arylalkyl,
i ndependent re|n said hetero I
car bon radi ¢ %ffmaéﬂ%ﬁ%ﬁﬁeé‘?cﬁa]g anggletﬁm?'ysplm%d heteroaryl are g:o%/l oInZI ?y
substi tut Sd[OMS]h oneRy R a0 zb"o@ddmememap@f# UstaB4/ Gas5 hpireasre alkyl,
groups i ndepe r
trifluoronethy r%ﬁ%ﬁjill’ u%%lggneﬁ%ngl gﬁl%ﬁ%@?oﬁ%@y ,h&ggfﬁ}yl o arfl(?lkyl
NRI oRn, NRM)@@JE maig alkyk elitmi@mml eycloallgylraryl, hetgroary) etem‘t}é(ﬂ—@jiﬁiy allcyl
- NRI C(=0) ORl3 ¢ R?Z Hﬁg: H&bhdRk witdne or n%rgm 1mde§QﬂE§¥l§,sele§éHMXﬂQ)vﬁh the

_NRi oc(=0) NRu NRt oc( NcN) NRL '\35 | k Lk
al | cynyl , apspyiso H@?ér%g‘?’wn 2%4911}'& temﬁ’i?é}t%m?a;‘:)yﬁ%lﬁ?ﬁ%ﬂ égfm?n"ea e%‘crw

and hete [ ocmwllsatrkmbmn{efﬁ% allﬂeékomahoxy, m&&zl}mm@ryemdoa alitgls lnetbaliyln eryl
P Gocs) RofheoBs Y e AR Fp B P B ol gy, 7. CFORo2

[0039] R is alkyl, alkenyl, cycloalkyl, aryl, heteroaryl, heterocyclyl or arylalkyl,

wherein said alkyl, alkenyl, cycloalkyl, aryl, heteroaryl, heterocyclyl and arylalkyl are
optionally substituted with one to three groups independently selected from oxo (with the
proviso that it is not on said aryl or heteroaryl portions), halogen, cyano, nitro, OR"™, -
NR“RY, wrifluoromethyl, difluoromethoxy, triflucromethoxy, azido, alkyl, cycloalkyl, aryl,
heteroaryl, arylalkyl, heteroarylalkyl, heterocyelyl, and heterocyclylalkyl,

[0040] or any two of RI® RM, R and R" together with the atoms to which they are
attached form a 4 to 10 membered heteroaryl or heterocyclic ring, wherein said heteroaryl
and heterocyclic rings are optionally substituted with one to three groups independently
selected from oxo (with the proviso that it is not on said heteroaryl ring), halogen, cyano,
pitro, ORM™, -NRM™R', trifluoromethyl, difluoromethoxy, irifluoromethoxy, azido, alkyl,
cycloalkyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocyelyl, and heterocyclylalkyl;

[0041] R™ and R are independently selected from hydrogen, alkyl, alkenyl, lower
alkynyl, cycloalkyl, aryl, heteroaryl, heterocyclyl and arylalkyl,

[0042] or R" and RY together with the atoms to which they are attached form a
saturated, partially unsaturated or fully unsaturated 5-6 membered heterocyclyl;

[0043] RY, R* and R* are independently H or alkyl;

[0044] R® is H, OH, O-alkyl, CN, C(=0)NH,, C(=0)NH(alkyl), C(=O)N(alkyl)z,

C(=0)alkyl, or alky! optionally substituted with one or more groups independently selected

from halogen, CN, OH, O-alkyl, NH,, NH-alkyl, N(alkyl), and aryl;
6



[0060]D3 is S, O, N, NR6 or CR5R5a; [O0061]E is O, S or NR6; [0062] A
is a saturated, partially unsaturated, or fully unsaturated 5-8
carbocyclic ring or heterocyclic ring having 1 to 3 heteroatons
i ndependently selected fromN, 0 or S, wherein said carbocyclic and

het erocycl i c wd @& 118d:€ optional ly substituted wi th onepcgfushiaEfeE OUPS
i ndependently sel ected from hal ogen, cyano, ni tro tri fI uor onet hyl ,

a::;; gggrRig? t[BOX NRT i %ijsor@gﬁgo {Ic%xénalljaf %1.'@? % f‘gﬁ%‘ oned)é{nore(grws independently

- NRI C(=0) 01s2it&ed froBhlog®( NO), Raloden, CNOOH CH-aIRYINNK,, 19H-alkelc N¢aB(/D) 4itilagyl;
-8021113, - SCPNHC(=0)RI -

Ni zt og:CONF?Il R12, _NRi oc(NcN)NR11R12, al kyl, cycloal kyl, al kenyl,

al | cynyl, a0946] het et’band/R> awripdeptryrily Hhle@ byl batlkyiioptisrelierbeipeed 1
and heter o HiMsE0ANKIE, Al e, NH

al kynyl , ary nlhgo% &en%ye ol.if@ﬁ{d% ﬁ%%le%g%%l}noarglnal kyI hetﬂgr ocﬁc yI
and heterocﬂ}lﬁ'ﬂ ﬁ(dkﬂ!;lﬂnfbfﬂ‘él optionally substituted with one or nore

groups | ndgﬁ ent | Yor g4 ﬁﬁtReUtogemmx Ghe (aWnisho WARh e WeS@achbtPlorm f 5165
ary

not on sai or heteroa portion hal .o cyano, nitro,
hydr oxy, - eFQﬂI“PﬂaF“a“Edrqr PT‘%‘SW %'Petﬁf"l"m%%%'et hoxy,
trifluoromeoiusxy, azir@d am H%Rb@(ﬁ%%ah theiwNRA ofRich fhey aﬁ(a::ﬂ:)lsa form a 5-6

0) OR1, o NRI O tow,
ot am NR 10 %be% bt R e RISl bE | s L
-80212. 13, 08O NHC( :ﬁ)mﬁla,ndd&”cuog@hekymh thgraydms thehish @m yife, attaghed folth eyt6

het er oaryl RENEY Ak Kyl ; [0063] each R5
and R5a |s%%r@%}egngent%twg%@g%ggﬁﬂ 9‘%10 lgén cyano, nitro, WO
2006/ 1191460¢50] uszodsﬁv@m%%qummt these meavisipd a cwmmféﬁﬂ%y,
trifluoromethoxy, azido, -NRI Rl -NRRBO2R13, -802NRrow - C(=0) RI,

-C(=0)0R1, -0C(=0)R10, -NRI C(=0)0R1 RI C(=0)RI I, -C(=0)NRi oRri,
au), _S(0)R13, -SO2R13, -SO2NHC(=Q - cer coNRl

NRi oc( NoN) NR11- 12, _ KORI, al kyl, csry-c oal I cyl, al kenyl, alkynyl,
heteroal kyl, aryl, het eroaryl, ar ykal | cyl, heteroarylallcyl,
heterocyclyl and heterocyclylalkyl wherein said al kyl, cycl oal kyl,
al kenyl , al kynyl, aryl, heteroaryl, arylalkyl, heteroaryl al kyl,
het er ocycl yiboEhd hetaadamyabbl}tbsalwlcws, tautomerst mmam;acmg i acpapistilevialin
one or nor e, gLolRSs mpL@p%gggt ly selected fromoxo (with the proviso
that it is nof on"sald | or heteroaryl portions), halogen, cyano,
nitro, hydri8%2 NRI F??VPSS w:f | uor omet hyl , di f1 uor omet hoxy,
trifluoromgp 558{ azh g@, 1 o 802R13 KC( =0)R1, -C(=0)0OR1, -0 g=0)R1, -

- NRI C( =0) |1 : NHC(. = I

TNRI C( =0) N %12 N%‘ OR?%%:&B‘ME “lkﬂ’zhe oK “E\Slyf a“‘E’V?Z r?ilfy%ly i %1‘,1 ot
het er oar yl cya]bgd_kﬁj kardroallydit ﬂke@ﬂrgnﬂadlltmyll gre rmpmcmamcyttbbt;tﬂieQMh one or more
het er ocycl yI al kyfl]ddf, rgeét.lﬂ%/l selec%ﬂe ox%l ’I yq%%%)al:}aﬁy ! ’mt?ol k@?%gmmethyl

al l cynyl, eroc i sal d
cycl oal | cyldlﬂlairmﬂydxy, ailﬂ@pm}ﬂethoa}nymdmet(& Gafl‘lﬂ- "Rind- h%?séthch@Rar e

optionally @a%sé bt 00N \NRBRE, 9'%&"@{; epeRRenid!! selsest ed
f rom oxo, ha@()ﬁ)'R %tn&éﬂr':l trg%ydr 95y ONR‘RQ mlo?ﬁfdlj%joqlogetslhnf
di f 1 uor onet BEXNR, =t~°r(?2 U SNECAERS, =0 (NCN)NRR™, alky

cycloalkyl, alkenyl, alkynyl, aryl, arylalkyl, heterocyclyl, heterocyclylalkyl, -OP(=0)(OR'%);,
an amino acid residue, a dipeptide and a iripeptide, with the proviso that said alkyl does not

terminate with a -C(=0)OR" group;
[0055] Ar! and Ar* are independently phenyl or a 5 or 6 membered heteroaryl ring
having 1 to 3 heteroatoms independently selected from N, O or S, wherein said heteroaryl is a

carbon radical and wherein said pheny! and heteroaryl are optionally substituted with one or

7



tc. azido, -NRIC(=0)RI-C (=0O)NRIORI 1, _SRN, -S(0)R 3, -SO2R13,

- SO2NHC(=0) R1, -NRWC(O0)NR'R12, NR1Oc(NerN)NRIIn 12,

| c al kyl, cycloal kyl, aryl, heteroaryl, arylallcyl, heteroarylallcyl,
het erocycl yl and heterocyclylallcyl; [0065]Rro, nrr tc. and Rl 2

i ndependent | y,are sel ected from hydr ogen, alkyl, triflpor ng
all cenyl, all cynyf cycl oal kyl, aryl, heteroar yI het er oc and
aryIaIkyI wherein said al kyl, alkenyl, al kynyl , cycloalk

het er oar y , mhmst arapsy cingapensieetlyarsplegied\Fom r kalogshi S¥EPs W@%bﬂﬂ“ﬁ”iﬂ”é@wl

wi th one or dﬂasranaﬁa&pﬁlﬂuedﬁ% rttltw SR CCNRURFY m@sw(‘w shNRYR,

prowso that it IS not | rtlon al Wt ro,
ORI 4, PG bR, DL b rhils. AR, SRR
azi do, aI kbeloc a3I LSOR, as(szNHd(hab)m‘"panB(‘P(:(—a}Mt‘éR‘ky-NR“’C(I\ICN)NRIIR”

het | al k d h
kot O e, exhabah e i s S sl kSR, b

al kenyl , cyeldirictoeydiylaliaylyl , het eroaryl, heterocycl yl and aryl all cyI
are opti onai@g substiuted with one to three groups independently
selected fr @xo (wi K the provi so that |t is not on said aryl
14,-.1s, portions), halogen; cyano, nitro,s ORI 4, NRtriftuoronethyl,
di f1 uor onet hoxy, trifl t hoxy, azi‘\l#e;,gal kyl, cycloallcyl, aryl,
heteroaryl, arylal kyl ; het\eroaryl al kyl, hgterocyclyl and
heterocyclylalicyl; A\ 2086/119146 2006/ 016526 [ 0067] or any two
of 10, RH, xn12 \ & and RP together with
the atonms to which they® are at ®hched Forma 4 to 10 menber ed

het eroaryl quostiet er ogji@tine dishelinewpedsaitsnnaiichalniotide bady|  and

het erocycl i ngs are. enalsl (7Y ted with one to three
groups i ndeg%’ﬁ%J nt | ybsg%gﬁti ﬁt%lﬁnﬁox%td V\nél)fh the proviso that it is
not on sai d [0089er oar PF istARIPRRAANoyRs cyano, nitro, ORI 4, NRI4RL5,
trifluorone di f Haqr, cY) spst.| uor omet hoxy, azi do, al kyl,

cycl oal kyl , t[&%gll , het e%osggeﬂtlw Orlcgli /I, heteroaryl al kyl ,

het er ocycl y1006Hd " het Brin@ySoNEs) kyI and [ 0068] R14 and aare

i ndependent I M)6§];9| ect ads § Samtby, Eﬁrﬁﬂ@%saﬁﬁdféﬂ' or fall tﬁﬂéﬂlrateﬂ Q—W&Erb@dyk[w'l'iﬁg
cycl oal kyl, "ary het er o ryI

te clyl. and ar

certain errb(S’dlhﬁtﬁfﬁ'E@h‘me? PHRE &4 19 3 éﬁf“t“é‘%}g 1[1%@ 1385%#&’ %“oﬁa o?rh%r
enbodi ment, wRkreinSsaidlckipbeyolic hﬂt]:efefmajrdtiy lrmgsvdi\ebmnomllsaubtumtddwhthaumd or more
heteroalkyl areo tio I ted with _one g

mdegendent ?;ﬁ%ﬁm’é&giﬁrﬁ%:w% \QERH ;gwgﬁb Sﬁgﬁ&?ﬁ}g&gﬁ &alﬁnﬁminethoxﬁ
residue, a di X9 Necki Xa, % EBHRABE -CEMR S
S provided un Ber 10 ual PrBna
i's provided g t%ﬁd%m Cﬁcgfo()%_&”}!k é f&\ﬁ ekR1OR= dfﬁ o)QRERBNAKRY,

substi t ut ed

NRI Os9 h eter | ¥l ., or
R is a het eS@i&c:l PORT OMTFEQ" PREFECONRe ﬁ{as N c§ ]E%H %mﬂt]ﬂ’g

f F la I 12 Inefer Mté2ocyclyl and
?CI—IZ;NZmKIEiZ (le%fﬁilz Y’(éHz %oa Qo iR oy

C
( CH2) 2- Nve2, heerogveisialiar, Nr@él’fm © }e@f—tz?f W»J@ﬁwmml arylalkyl,
E gll ;—)22))3 N'("S(thf%) | étﬁl?‘ﬁ)lﬁteroéﬁﬂa)aﬁNﬂl%fe@c@MZ @'dZMHbﬁ?a,lly(s@:ﬁ)ufﬁdﬂTwmmpr
- rrolrdan
( CH2) 3- ( 4- n.ez{tqugl Frﬁlllffé?c; %lnﬁgﬂﬂi(sale%%ds fr%u&o_% (%ntg e;h nt?m solthat it zfs no_lt on said aryl or
( CH2) 2- ( pyr rietetodiyh-p@et®hs)) halogehi? oBNbY G40) @rdrivty) ng&;@;tr}m K/Dsjﬂgoromethyl
(Cl12) 3- 0P03At§49mmeﬁm%, xinoRl, PELAaf] ana;%b % Oogé}thﬂ"t@‘a” TR,

enbodi nent s I'S”’provi ded a Tonpound or nul wher'ej _RI los
- (CH2) 3NH2. LO®IBRI’n -@8HORT: eh%o%ggfm AR |C§— | ETORR B R
2 NRL7_ = 50", -SO,R®, -SONHC=ORY, NRPCCONRI'R?, -NRC(NCNINRURE, alkyl,
cycloalkyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl and heterocyclylalkyl;
[0063] each R® and R™ is independently selected from H, halogen, cyano, nitro,

*
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c(=NR1 8) NR20R21, Z-C( =

NRi a) NR2o0R21, z_o_NR179_NR1 wOR21, z_o_NR17_ c(NR s)R2o,

z NR224' AR23_g= NR1s)R19, or z_NR22 NR23_cez..NRi s) NR2oR21. [0074]In
certain enbodiments, there is provided a corrpound of Formula |

wherein Arl ivo ph@nydss optionally substituted with one miru¥e&o1g520UpPS
i ndependent|ly sel ected from hal ogen, alkyl, -Oe or -NR RH or

Al. is ahet groar sel.ect ed m yri wheg! .sald
pyridyl is op ?I%Iﬁéq“fl’y %ﬁ s?mett E‘ d t%ﬁﬁ g&g%g& %1d9 hﬁ(one or egd]R

hal ogens. [eow} AnplEO)R ewﬂ(ﬁn)a@nxso%omchm?qg@ms NRUCGBR™,

phenyl , 10pfk | g1 uog Ben RRE™H=0)NR 'R 2
2- chl Oroph gm Nguﬁh ll:sg?yens(t)ﬁ ®R 5§06611Q9 46’PCT1US£O(3610167526
di chl or oph CAICHINR (ﬁq fQ}% AL, qgclgfalgjl,c igikenybp R, heteroalkyl, aryl,

3, 5-di chl or RRARAY | ary1dr] h{ef&&rﬁﬂkyfl |Héﬂfo@f81'5ﬂ3 iaid heterocyclylalkyl wherein said alkyl,
2-f 1 uoro- 5- chlorophenyl

2-trifluor oFePHyH: Bk Lf&};ygﬁhgq{,%etegmfy u%lf@gﬁ ﬁ%?‘ﬂ%%@lbﬂehg}?mcydyl and
t hi ophen- 2- hete;ocwlylmﬂiﬂefe a:«tmshallyﬁuhsﬁﬂutad o.ﬁth |oﬁ¢)heﬁeragroybs indsppydenttyyselected

3-pyridyl -chl o ridin ] ri di
1 ]E)?/uor )c/)pyr %ﬁl g %{\R@tﬁ%‘le Cﬁ;ﬂ\fésog:h% atfli not Ig% a>1/ ! | or hdter%'rir%l ]%106160}1%)1 Palogen, cyano,
particul ar i dginent-@R *ANRRY, mﬂaordméthy]odlﬂmmoxy,[t@ﬂﬁﬁ?mﬁmdazm to
yet anot her Ni{ndg%merg o, NRIR 11 S c?sz)gpt |_epad b}(mSUbgt—_ld)Rt"edNR'”’@Péﬂ YOR®,

er e

group. In c enbodi ment & I S subtlt t 1hone or ﬁ)
hal ogen gr ot¥e CEGRRa, pa—phqauRaR fo o il? ,nerﬁ(om&r,z 1SQzR -SO;NHC(=O)R",

2, 4-di f | uor syt NRZRE; divk Po@IcapRRNX1Z, anaﬁ %mfohm?a QA ekoaryl, NarAhIREAT
embodi ments, Ar |s henyl chI or (BB P% or ophenyl ,
4-f | uor opheifiroaryia Ql&rhﬁtﬁ’iﬂ? Wdlme“f?y #k#hi or ophenyl . [0078] I n ot her

enbodi nent sppoédper e iE’ @upralkglgdycaoan@nmm miynﬁpmunuaeﬂowhemtemcmﬁ is

ooyt 991! okl i, Sl Bl T SRUB0 A ISBERASH LY

C(=0) ORL, ouptidwally isabstituted tvethame vt mosl grodpe dndependantly IS‘Plﬁbﬁd fromh b elngdn,
optional |y Qg%zblnroum% x Wﬁﬁfg{w &@u%ﬁl%w dlﬂag}gmax&@zeiﬂ%mmethoxy,

optional |
O oul et sitar DN SO R B OB Y o =R A BRGSHERY)

3, 4- di et hymhn@@@ R'13, SciigyRRMRIP hegqylp &Y pregy®, BO,NHC(E=O)R',

o (0Pb3HD) - PROGTON yjlf‘ameﬂ% ﬁ@%ﬁﬁi“ﬁ*ég?l%xwﬁé a5 R i,

2-pyridyl, d}&t@&f}ﬂﬂ%ﬂ,,heﬁmﬁﬁﬂ)hyﬂldﬁﬂemh&ﬂalﬁylw 2- et hyI t hi azol - 4-yl ,

2- 1H—'rn' 2 1H: i gid 1 -1 -.5-
2 (it e dgogy - 2 Vi Sol St Hcigtl st oBe B G ERULEZ B
enbodi nent smﬂudmm@hyl,salbﬂﬂulllau@dyl,acw@aybﬂu axyl, dfeteﬁmyﬂ;meggrcycyclmmdearﬂa]m i's
sel ected f r%e&%@éﬁkyﬂ akehsK anSi2 S otdaliyl, R Kb RE Ry, heleRRGRNBRd biStafkyi O

N, NR6, CR5
are optionally substituted with one or more groups independently selected from oxo (with the

Q—_é-l

proviso that it is not on said aryl portions), halogen, cyano, nifro, ORM, NRMRY,
trifluoromethyl, diflucromethoxy, trifluoromethoxy, azido, alkyl, cycloalkyl, aryl, heteroaryl,
arylalkyl, heteroarylalkyl, heterocyclyl and heterocyclylalkyl;

[0066] R is alkyl, alkenyl, cycloalkyl, aryl or arylalkyl, wherein said alkyl, alkenyl,
cycloalkyl, aryl, heteroaryl, heterocyclyl and arylalkyl are optionally substituted with one to
three groups independently selected from oxo (with the proviso that it is not on said aryl
portions), halogen, cyano, mitro, ORY, NRMRE, trifluoromethyl, difluoromethoxy,
trifluoromethoxy, azido, alkyl, cycloalkyl, aryl, heteroaryl, arylalkyl, heteroarylaikyl,
heterocyclyl and heterocyclylaikyl;




[ 0086] D4 and D5 are independently N, NR6, S or O; [0087]Eis O, S or
NR6; [0088] Y1 and Y2 are CH2, C=0 or 802; [0089]Y3 is CH2 or NRG;
[0090] XI is O or S [0091] X2 is C=0 or 802; [0092] X3 and 3(4 are

i ndependently CH2 or CMe2 when the bond represented by ---- is absent

or X3 and X4 endently CH or Cwve when the bon d by
----1is presﬁgﬁof@gﬁg] X5 is S 0, NR6, SO 802, or Cg%é%%?@g%g]zl

and Z3 are independently N or 2 wherei,n 1 or of Z1, Z2 and Z3 is
N, WO 2006[0047)146PCH/ 2uispe0€/R)L 8528 [#00B: ]t@%@%wﬂ:zthe alps teovhich tevag

the other ig,GR3; JorgnOQQch fo hﬁmﬁer&ﬁﬁét@r@eﬁ‘ﬁ% hBgoyicRd hﬂ %Slaintbﬁﬁtlﬁdroa@ﬂ

fully unsaturate car occmn&g}or heteroctﬁflcrln e\é%%gl
to 3 ring hadcheiaecsehs ings @petriionaly sustiniad; with pResie) Riee Frovgs

wher ei n sai ghiRE BREYS0I (ﬁm@mé ﬁi«@mrmmb in6t 61l fARiSheti@ry0Pig)0 halbdey, cyano,
substituted | nde en

ly Wi 0 ar.o, i
sat ur at ed, gf un@gl‘?f?‘ﬁ?@a d@POIPﬁ‘FtﬁV‘yU rjiréfg oﬂdrmé%h%gyéz%h%l L.
het er ocycl i Eyc[dam;gl, h@wmgm]ary:& mlﬂgylhb&tsonﬂalhﬂs hetﬂd@plehdlmtdtgrofs/elbfbﬂwled
fromNS O O and 802, wherein Gis optionally substituted
|ndependent? with one or nore R7 groups; [0098] K is a benzene ring
or a sat urat(mdS]or paRticad R amnidenendenistiselpewd fomthymeer, aiky gkl ilower

ring havi ngalg[ #ﬂ&}g}?%@f ggcgrgé]@lr *@Q&ﬁggfi{ﬁﬂ%}é‘u@ﬂ ected fromN S, O,

SO and 802, I's"optionally subStituted with one or nore R7
gr oups; [Ooﬂ@Fﬂach R@%ﬁﬁnﬂsb“lnsen?sﬁﬁ@‘p@ﬂ’déﬂ‘fflli/s sel ected from H,

hal ogen, ?m% ni t rgccogglﬁgf foURbBERIks limeat, R l;g)ilﬁ)ﬂ&& hepsypalkyl, wherein said
trifluorome oxy azid NR1, Rl % Olﬁ - SC2NRI
0

-C(-0)RL, - gﬂ- heter@@g@Lwa@tmn spstity 1§= br }Rﬁe ﬁupé)ﬁdepﬁgenﬂy
- ¢(=0) mc@' fromr BF0Y, RURIRY SAGOX HGE(am)Ricid reMdue, a dipeptide and a

—NRioc(=0) N@pﬂ}%ﬁe.o rgcngaxy%hllbb&imenjf,ztheré is provided a compound of Formula I, wherein Rlis
alkyl optionally substituted with NR'°C(=0)(CHa)o2R", NR'*SO,R", heterocyclyl, or R' is
a heterocyclyl.
[0071] Exemplary embodiments include compounds of Formula 1 wherein R! is
(CH,)-OH, (CH.);-OH, (CHz)-NH;, (CHg)NHz, (CHa)s-NHj, (CHa)s-NHCH(CHs),
(CH;);-NHMe, (CH;),-NMe;, (CH);-NMe;, (CHp)-NHMe,  (CH2):NHC(=O)Me,
(CHo);NHC(=0)CH(CHs)z, (CHz);NHC(=0)CH>CH;NMes, (CHz)sNHSO:Me, (CHaz)s-
(pyrrolidin-1-y),  (CHy)s-(piperidin-1-yl),  (CHyp)s-(4-methylpiperidin-1-y1),  (CHa)s-
(morpholin-4-y1), (CHy)»-(pyrrolidin-2-yl), (CH,);NH(C=0)CH(Me)NH(C=0)CH(Me)NHz,
(CH2)3;-OPO;H,, CH,-O-CH;OMe or piperidin-4-yl.

[0072] In particular embodiments, there is provided a compound of Formula I
wherein R! is -(CH;)sNH,.
[0073] In cerfain embodiments, R' is Z-NR-CENR™®RY, Z-NR'-

CENR! BNR2RZ, Z-CENRNRPRY, 7-0-NR7C(=NR'®)NR?R?, 7.0-NR'Z
C(=NRIHR, Z-NRZNRZ-C(ENRIGRY, or 7-NRZNRB-C(=NR'HNRPRZ.

[0074] In certain embodiments, there is provided a compound of Formula X wherein
Ar' is phenyl optionaily substituted with one or more groups independently selected from
halogen, alkyl, -OR' or -NR'’R!!: or Ar! is a heteroaryl selected from thiophenyl or pyridyl,
wherein said pyridyl is optionally substituted independently with one or more halogens.
[0075] Exemplary embodiments of such Ar' groups include phenyl, 24-

difluorophenyl, 2-fluorophenyl, 3-fluorophenyl, 2-chlorophenyl, 3-chlorophenyl, 2,5-
10



ORI, al kyl, cycloallcyl, alkenyl, alkynyl, heteroal kyl, aryl,
heteroaryl, arylal kyl, heteroarylal kyl, heterocyclyl and

het erocycl yl al kyl, wherein said al kyl, cycloal kyl, al kenyl, allcynyl,
aryl, heteroaryl, arylal kyl, heteroarylal kyl, heterocyclyl and

het er ocycl yl ak&ydsa686 optional |y substituted with one @ uiBbLSoigh0uUpPS
i ndependently selected fromoxo (with the proviso that it is not on

id | . t T i h Ltra, Sh ,
e, N orisErrphof iRl g P, R Phish i g
azi do, -NRI ﬂiﬁﬁiﬁﬂﬁ"ﬁyl - SCNRI-REWproplEayt0) RicBlpro-0pethdiptenyl; 0 CfiriorimethyNsy C

(Sogkagl( :)) Fg_uorop ?%égf%(d':% OWF%QQQE%RP@(PP%%IR@?M@Q %R%?thloroﬂuoPhen-z-

al kyl, cyclxal-buidyl, 3avydy), hehlerpryaidia3-ylad-phlemopyidin-dudy éilserepridingyyl, or

het er ocycl yj6 ngéﬁhﬁrzgﬂycl yl al kyI [00100] R6 is H alkyl,
cycl oal kyl eny gteroaryl or heterocyclyl

wher ei n sai IBO?ﬂ kyl , IE?%PWR?P"“‘%‘T“F% S Z.4liflpQreRbenyLlar y| | het er oar !l
and heteroc @hyl ar %&aﬂm@@@&& MncBi¢PerhBoisient] A it Bn GtionMly smﬁiﬁteglpﬁemps
i ndependent | ected fr oxo hal ano, nitr

| OR R ot 0§ Bt (R RGBT A1 TSP UIDR o PrF PSR ET ©
azi do, - a:ftmNBI &bboBhEnt, ASC@B%MUDIOEHE(nyD)ZR&]ﬁﬂuomﬂen@l) o3 -fluorQBgnmyd In

-NRI ( O)RII - C(,=0) NR) ] =0} R1,
A 08 ST O, A i, RO
ancyi cycl dabthyxbnyle-dlclﬂ@‘md?emé-r yl, arylal kyl, heteroarylallcyl,
heterocycl Yigo 7%(1 e, GRRC RSO if gl@%@éd B@(ﬁnoﬂoﬁnd e L
or al kyl; 2006/ 119146PCT/ US2006/ 016526 [ 00102] RY IS hal 8%

cyano, nit rearz iy phepylpptienatly Fpptitutd W‘h@%ﬁ’b’?%)&}*’upi oy ?Retml
azi do, oxo @pﬁﬂ Qv aN, NGB, 0Pt=m RO IdEooR, ozoxﬁwlhst&oatsmsaécwdaioeﬂ

E:ar bo n) - IUB(M dh@en%woﬁgsgal? vin h—@@ nm?aé?@%%ﬁ%%rwqyl oPt)xonally

substituted with NR'°R!!, For example, i in certam embodiments, Ar” is 2-methylphenyl, 3-

methylphenyl, 4-methylphenyl, 3,4- dlmethylphenyl 3,5-dimethylphenyl, 2-ethylphenyl, 3-
ethylphenyl, 4~t—buty1phe.nyl, 3-nitrophenyl, 3-hydroxyphenyl, 3-(OPO3H,)-phenyl, 3-
aminophenyl, 3-carboxyphenyl, 3-cyanophenyl, 2-pyridyl, 3-pyridyl, S-methylthiophen-2-yl,
2-methylthiazol-4-yl, 2-(1H-imidazol-2-y1), 2-(1H-imidazol-4-yI) or 3-amino-1H-pyrazol-5-

yl.
[0079] In particular embodiments, Ar? is phenyl.
[0080] In certain embodiments, there is provided a compound of Formula I, wherein

R* is selected from:

=, X, R
’1{:( 3 v=( =
DZ
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C(=0) NR1OR11, -SR1, -S(0)R13, - 802R13, -802NHC(=0)RI -N11.1C(=0)NR1
_ NRIC(NCN) NRI' Il R12, allcyl, cycloal kyl, al kenyl, alkynyl, aryl,
heteroaryl, arylal kyl, heteroarylallcyl, heterocyclyl and

het er ocycl yl al kyl, wherein said al kyl, cycloal kyl, al kenyl, al kynyl,
aryl, hetero Lalkyl, heteroarylallcyl, het er oc

het er ocycl yl g’wkﬂi{m’are opti onal |y substituted with one %&%@ﬁgsrzgups
i ndependent |y selected from oxo (Mﬁth the proviso that it is not on
said io-it, aryl or heregroaryl porti ), halo ennhcyano nitro,

hydr oxy, -ORl, NRt == uor onet hyl , N quorone;ggfgi trifluoronethoxy,
azi do, -NRLSO2R13 P NRI oRt - 0) ? -OC( =0)R1, - Nec
(=0) OR11, NRoC( - C(=OV n, sm%’ - SCPR13,

- SO2NHC( O)Rl -NRLZ(=0) NRI | R2. , 1 TRe

1.( O)NR OR, -NRLIC(NCN) NR'R12; OB8H, aIkyF,y3 Qmuoalkyl, aryl,

het eroaryl, aryl al kyl, heteroaryl&?lcyl het erocycl y1 and

het erocycl yl al kyl; [00103]BY is Hor Me; and [00104]n is 0O, 1 or 2.

[ 00105] Exenpl ary embodi ment s of R4 jinclude, but gre not limted to,
2-thiazolyl, fused t zolyl ri tens 2 oxazal yl , fused oxazolyl

ring systens, zolyl, oxaf | oly ﬂra olyl, N
4,5(H) -thi azolylxz 4 t i azoly

4,5 :ﬂ) oxa f/ sed 4 é >
thiazolyl ring s di h ; - IN_a@d S d forms
t hereof, and sho . WO /119146E 0061016526 RI 3 NyONyS

1256R56 N-4 N R5 R5a \ e
s Y
(0 I N
(RO =/ \_xi prm (R =/
[0081] wherein: |
[0082] a dashed line represents an optional double bond;
[0083] D'is N, NRS, 0, CR®, CR*R™, or C(=0);
[0084] D? is CR®, CRR™, N, NR®, 0, S or C(=0), wherein only one of D' and D? is
C(=0); |
[0085] D?is S, O, N, NR%, CR® or CR’R™;
[0086] D* and D’ are independently N, NRS, 8 or 0;
[0087] Eis O, S or NR;
[0088] Y! and Y? are CH,, C=0 or SOz;
[0089] Y? is CH; or NR;
[0090] X'isOorS;
[0091] %2 is C=0 or SO;;
{0092 X3 and X* are independently CHz or CMe; when the bond represented by ----
is absent or X° and X* are independently CH or CMe when the bond represented by ---- is
present;
[0093] X%is §, 0, NR®, 80, SO,, or CR’CR*
[0094] 7!, 72, and Z° are independently N or CR®, wherein 1 or 2 of 2!, Z% and Z* is
N;
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1256R5 N and Rs"--k Rs. [00106]wherein the asterisk indicates the
poi nt of attachnent, "A" is as defined above, and each R5 and ItSa is
I ndependent of every other R5 and R5". [00107] More specific

enbodi mrents of R4 include "41 ¢"S 0 4C1 NE?Ch ¢'S N=-( N O

[ 00108] Fur t hago eeiplsar y enbodi ments i ncl ude corrpoundspcqfusﬁﬁg,mza I

wherein R4 is selected fromNN'."..... SN y."..." SN,,,,,,,, NHNNe/N
SIII BrP :
h[%ﬁ%} one of Z* and Z° is N and the other is CR>;
[0096] A is a saturated, partially unsaturated, or fully unsaturated 5-8 carbocyclic ring

or heterocyclic ring having 1 to 3 ring heteroatoms independently selected from N, O, §, or
S0,, wherein said carbocyelic and heterocyclic rings are optionally substituted independently
with one or more R” groups;

[0097] G is a saturated, or partially unsaturated, or fully unsaturated 5 membered
heterocyclic ring having 1-3 ring heteroatoms independently selected from N 8, O, SO and
SO,, wherein G is optionally substituted independently with one or more R7 groups;

[0098] K is a benzene ring or a saturated or partially unsaturated 5-6 membered
heterocyelic ring having 1-3; ring heteroatoms independently selected from N 8, O, SO and
SQO,, wherein K is optionally substituted with one or more R’ groups;

[0099] each R® and R* is independently selected from H, halogen, cyano, nitro,
trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, NRYRY, -NR!?SO,RY,
-SO,NRRY, -C(=0)RY, -C(O)ORY, -OCE=O)RY, NRPC(E=0)OR", -NR¥C(E=OR',
-C(EO)NRMRY, -SR, -S(O)RP, -SOR®, -SO;NHC(=O)RY, -NR'’C(=0)NR''(OR'?),
NREC(=0)NR'R!, -NRUCINCN)NR''R'2, -OR", alkyl, cycloalkyl, alkenyl, alkynyl,
heteroalkyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl and heterocyclylalkyl,
wherein said alkyl, cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl,
heterocyclyl and heterocyclylalkyl are optionally substitufed with one or more groups
independently selected from oxo (with the proviso that it is not on said aryl or heteroaryl
portions), halogen, cyano, nitro, hydroxy, -OR¥, NR'RY, triflucromethyl, diflucromethoxy,
trifluoromethoxy, azido, -NR'?SO,R™, -SO,NRR Y, -C(=0)R", -C(=0)OR", -OC(=O)R"’,
NRYCE=O)ORY, -NRYCE=OR!, -C(=O)NRVR!, -SR®, -S(O)R", -SOR”, -
SO,NHC(=O)RY, -NRC(=0)NR'R"?, -NRC(NCN)NR''R'2, alkyl, cycloalkyl, aryi,
heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl, and heterocyclylalkyl;

[00100] RS is H, alkyl, cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl or heterocyclyl,
wherein said alkyl, cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl and heterocyclyl are
optionally substituted with one or more groups independently selected from oxo, halogen,
cyano, nitro, hydroxy, -ORm, NRIPRY, triflucromethyl, difluoromethoxy, trifluoromethoxy,
azido, -NRI*SO,R, -SO;NRRY, -CEORY, -C(=0)OR", -0C(=0)R'?, -NR'°C(=0)OR",
NRPC=O)RY, -CEONRIR!, -SR -S(O)R®, -SORP, -SONHC(=O)R",
NR®c(=0)NR"R?, -NRYCNCN)NR!'R™, alkyl, cycloalkyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, heterocyelyl, and heterocyclylalkyl;

[00101] R® is independently H or alkyl;
13



[00109]In certain enbodi nents, there is provided a conpound of
Formula | wherein R4 is selected fromthe structures ulnill pn
___,(pir_ <oNsRba 50 Rsa RR6 - NN SIIR6-y 00 [00110] wherein R5,
R5 and R5a are independently H, hal ogen, alkyl, aryl, or NRI RLl,

wherein sai d aryl are optionally substituted,w _or
more groups in g%érlnl eﬁtly sel ected from hal ogen and 1%%009/%329

2006/ 119146PCT/ 1JS2006/ 016526 -C(=0) ORI 0. [00111]In certain
enbodi ment s{0040%r e | R’ priovildisdera cOAPoUrTETGf  FERMFPESTY I SHRPRTRROYS
[00112] and ﬁ‘iﬂuﬁzoﬁ’leiﬁ@{yuéz@éo,eg{o%mpﬁéé it BnbdonW b, 3k Ren Hiainedt@ayClativn),

et o ooy el S bt ol Sonut L 2o e SBeBlRn  dbeonn
i ndependent Lyr'selewsred NrODGRRIYO=0INRIPKY,| -comipifaR'y -SRAsS(OR e d
5 opt1 onal FPRCLESOPHIGTE Y R B EE R R El R e 20
C( =NH) CH- CNalkgl{ cyrldalkh], aleriyhnaityhyl, styhdttetoery drylalltyh hormantalybristegerlps
sttt s S S L YR b ISE g eyl
R4 is arylalkyl, heteroarylalkyl, heterocyclyl and heterocyclylalkyl are optionally substituted with
one or more groups independently selected from oxo (with the proviso that it is not on said
aryl or heteroaryl portions), halogen, cyano, nitro, hydroxy, -OR' NRRY, trifluoromethyl,
difluoromethoxy, trifluoromethoxy, azido, -NR'SOR", -SO,NR'RY, -C(=O)R",
-C(=0)0R", -OC(=ORY, NRPC(=0)0R", NRYC(=O)R', -CEONR'R", -SR",
S(OR®, -SOR®, -SONHCEORY, -NRCEONR'R?, NRC(=0)NR'ORY,
NRUC(NCN)NR 1R, OPO:H, alkyl, cycloalkyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl,
heterocyclyl and heterocyclylalkyl;
[00103] R®is H or Me; and
[00104]} nis0,1or2.
[00105] Exemplary embodiments of R* include, but are not limited to, 2-thiazolyl,
fused thiazolyl ring systems, 2-oxazolyl, fused oxazolyl ring systems, 2-imidazolyl,
oxadiazolyl, thiadiazolyl, 4,5(H)-thiazolyl, 4-triazolyl, 4,5(H)-oxazolyl, fused 4,5(H)-
thiazolyl ring systems, dihydropyrrol-2-on-yl, and substituted forms thereof, and shown as:

14



selected fromthe structures: WD 2006/ 119146PCT/ US2006/ 016526
[00114]In certain enbodi nents, there is provided a conpound of
Formula | wherein R4 is [00115]and Ais a saturated or partially
unsaturated 5 nenbered heterocyclic ring, wherein said heterocyclic
ring i s opti aigbdg1sMdsti tuted- with one O nore groupSpdmidenesnesnt!|y
sel ected from hal ogen, al kyl, SO2Me, and oxo. [00116] Exenpl ary
enbodi nent s i ncl ude, corrpounds of Foqrmula | wherein R4 is selected
fromthe structureg’ [00111}] certain enbodi nénts, there is
provi ded a co erein R4 ish]
2006/ 119146PCTLUS2806/ 016526 : apol A is a benzene
ring, wher eRn t i optlonalll§/ subgtituted with one or
nmore groups i ndepe d from hal ogen,zsCN, N2,
C(=0)NRi oRt I, NR"oc(r_o)NRl het eroaryl optionally
substi tuted wi th al kyl, and al kyl opt| onal Iy substi tuted with ORrn
N12. 1Ri or NRI 0C{/=0) N( RI1)OR12. }00119] Exanpl es gf hal ogen

)=N§I

substltuents | de F and C . NB<gnpl es of c(= on it

substituents cI uge C(=0)NH2, @lﬁﬁ%)z Exanpl es
of NR: oce, 0) substit HC( 0) NHCH3,
and NHC( =0) N 2. Exdnple eteroaryl substlituents optionally
substituted w al kyl incl ,2,4-triazol - y"i and

3-methyl -1, 2,4-triazol -1-yl. arrpl es of al kyI substituents

optional ly substituted with ORE, Nan or NRi m o) Nat ur - 12

tni. include CH2OH, CH2CH2COH, CH20OCH3, CH2CH2OCH3, CH2OCH2CHS,
CH2CH20CH2CH3, CH2NEH2, CH2NHCH3, CH2N(CH3)2, CH2CH2NH2, CH2CH2NHCHS,
CH2CH2N( C113) , CHZ C( =0) NHOH, an CHZNHC( O)N . [00120] Exenpl ary
enbodi nents | nc, corrpounds ormula | whefern R4 is

S

S R°
Y Y s RS s
RS R R

R.s RS a

[00106] wherein the asterisk indicates the point of attachment, "A" is as defined above,
and each R’ and R* is independent of every other R® and R™,
[00107] More specific embodiments of R include
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sel ected fromthe structures: Cl WD 2006/ 119146PCT/ US2006/ 016526
[00121]In certain enbodi nents, there is provided a conpound of
Formula | wherein R4 is selected fromthe structures: WO

2006/ 119146PCT/ US2006/ 016526 [ 00122] For exanple, in certain

enbodi nents t i rovided a conpound of Fornula | wherel IS
[ 00123] wher ei‘?\géggwggﬁp%a are independently sel ected fromsaiogl?\lgw

alkyl. I'n certain enbodi nents, said alkyl is selected from nethyl,
et hyl, propyl, isopropyl, butMI and theNueée. [001 ﬁf](”“'»Exenpl ary
enbodi nent s” i ncl udeMcdnpounds Formul &y TWwherein R4—i\s sel ected
front the structuresg /4" N Nz...,/"zszﬁ,,NSNr- $ ..--NN.,,, N

1 11N [00125]1n certain enbodinents there is provided a conpound of
Formula | wherein R4 is [00126]wherein A is} a partially unsaturated

full t ur at “oenber ed /-
or fully unsaturated erNe___<""s1 N_““a }*':(
0 k/s Nﬁ/o Ny °

S e \ i, ",
= "= N=(
Ny O Na O NS Ne 5
EtO NHEt T
O
T, “'-«_LL
et
N O —N N
N Y
Ph
[00108] Further exemplary embodiments include compounds of Formula 1 wherein R*
is selected from
o, ik, St i,
—— N—
== =
Br Ph CF3
[00109] In certain embodiments, there is provided a compound of Formula X wherein

R* is selected from the structures

OJ\S RF:a O4{\0 RFS{a RS’NTS RG'N\[(O
0 o

[00110] wherein R®, R* and R® are as defined for Formula I In certain embodiments,

R* and R are independently H, halogen, alkyl, aryl, or NRRY, wherein said alkyl and aryl

are optionally substituted with one or more groups independently selected from halogen and
16



heterocyclic ring, wherein said heterocyclic ring is optionally
substituted i ndependently with one or nore al kyl groups, such as, but
not limted to, nmethyl, ethyl, propyl, isopropyl, butyl, and the

i ke. WD 2006/ 119146PCPUS2006/ 016526 [ 00127] Exenpl ary enbodi nent s

i ncl ude conpaypmessabiséormul a | wherein R4 is sel ect ed dgradob@esze
structures: [00128]1n certain enbodinents there is provided a
conpound of Fornula | wherein R4 is [00129] Exenpl ary enbodi ments

i ncl ude coﬁ§3ﬁ99§ of Formula | wherein R4 is selected fromthe

struct ur es: [00111] 0013Qkémrirc@tifodineniethoed isreatided lvempound opFomild ddviarein
compound of_g&ormula | wherein R4 is [00131] Exenpl ary enbodi nents

i ncl ude coﬁ%dﬁnds of Formula | wherein R4 is selected fromthe
structures: WD 2006/ 119146PCT/ 1JS2006/ 018526 NN=XcSri s N=-( NPi ="(S
C N 11 [00132]In certain enbodi ments H e is provided a conpound of
Formula | wherein R4 is

[00112] and A is a saturated or partially unsaturated heterocyclic ring having a ring
nitrogen, wherein 1-2 carbon atoms of said heterocyclic ring are optionally substituted with a
group independently selected from halogen or alkyl optionally substituted with one or more
halogen, and the nitrogen of said heterocyclic ring is optionally substituted with
C(=0)NR!°RY, C(=0INER)OR", C(=NH)CH-CN, or alky} optionally substituted with one
or more groups independently selected from OR!® OPO;H,, NR¥RY and heterocyclyl.

[60113] Exemplary embodiments include compounds of Formula I wherein R' is

selected from the structures:

N= E N.—_?"'
AN NG xS F S F S

W S s SR S < SR o
}Efﬁx ’[;{jﬁz ,r}[fj/ /éifI; Oﬁ’dzf}/

g

o H,0;P0 \?; ~
L, “d, o, s,
Ne= Ne= N= N
Og-N HN, N N N
7 I /‘/\, NK\/
o~ Nc N { J
o_ o




N=K' ttin X2 [00133]wherein Kis optionally substituted independently
wi th one or nore al kyl groups, such as, but not limted to, nethyl,
ethyl, propyl, isopropyl, butyl, and the |ike. [00134] Exenpl ary
embodi ment s |nclude conpounds of Formula | wherein R4 is selected

fromthe strug -ed 00=1 S [ 00135] wherein R@m‘/&zﬁyk/ﬁ:ﬁézﬁ
Exanpl es of aI groups include, but are not limted to

et hyl, propyl, |sopropyl butyl, and the Iike. [00136]I certaln
embodi nent st her provideqm_ onpound yak™For mul a Imﬂﬁ%rein R4 is
WD 2006/ 119146P&J/ 4)S2006/ 81632659r oups, as, byt _®ofslimted to,
met hyl , et hyl opyl, isgérj;%ﬂ, butyl, ¥nd the IiVYe.

[ 00138] Exenpl any” enbodi nent sy+’ncl ude cowpBunds of FO la | wherein
R4 is selecbﬁ fromthe struttures: [00139] In %) aln enbodi ment s
there is provided a conpound of Formula | wherein R4 | R53

[ 00140] Exenpl ary enbodi ments i ncl ude conpounds of Fornula | wherein
R4 is [00114] In certain embodiments, there is provided a compound of Formula I wherein

R'is

[00115] and A is a saturated or partially unsaturated 5 membered heterocyclic ring,
wherein said heterocyclic ring is optionally substituted with one or more groups
independently selected from halogen, alkyl, SO;Me, and oxo.

[00116] Exemplary embodiments include compounds of Formula I wherein R is

selected from the structures:

- Wt - .
o F S
N QN N 0=5

A\

[00117] In certain embodiments, there is provided a compound of Formula I wherein

R*is
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selected fromthe structures: [00141]In certain enbodi nents there
is provided a conpound of Fornmula | wherein R4 is [00142]wherein n
is O or 1, and each R5 is independently NO2, C(=0)NRIOCRI 1, Nen , =

,( O)N(R11) OR12, hal ogen, CN, or alkyl optionally substituted with
one or nore giewpsubngependently sel ected from hal ogenper@Rboo@#iesze
NR RL1. Exanpl es of
C(=0) NRI R11 substituents, include =0) NH2 ----0Q)NHCH3, and, ..
C( =0) N( CH3) BOLIB} 4 pla8d Agle ﬂhé?ﬂ&@}@ﬁ%u% 5iR El@%%ze%%‘%%}aéptﬁnéﬂﬁ’dmém‘*d
Exanpl es ofwiéll ksl orshdds tgtohpbema@emﬁﬂ;omﬂey fishilistdgen Y NGOt BEWNBYRH,
0111, or CHE2, .CF F2
2006/ 1191?@%&‘%@%@ E“é %&%%%@ﬁ %%12 gg%%ﬁ%ﬂ&?
CH2CH20CH3, suﬁaaﬂﬁawammm mé"@m"oemwm, CH2NHCH3, CH2N( CHB) 2,

CH2CH2NH, 2NHGER,, ?Dg%%;%rl\%,‘gr% LA I@(G:dgg)l? [y qugs At s

i ncl ude conpoun is sel ected

struct ur es; C(=0) RiOﬂ@ﬂH¥mh @@hﬂalﬁﬁéﬁﬁﬂd|#ﬁﬁﬂﬁﬂpﬁérém¢scbﬂﬁwﬁﬁﬁb a

conpound of 10 T ﬁhéﬁ|&§h@®ﬂﬁ£@ﬁ@* Nﬁc oﬂm&ﬂﬂ d
(RB)K\r-/ (FB 13 oo%?{mg???ur}fbn R o I and & ) an

i ndependent 20\ PE %@@%Kkﬂ@ﬁﬁfﬁﬁfﬁﬁﬁﬂ “ﬁﬁﬁﬁﬁtwﬁhéﬁwlor
al ky opti Oriﬁhhdé ﬁZJJIlﬁiaktSIllt-ﬁdn&\ﬁSInlfbﬂ@ll@ 2@bridvRL-Bylgr Bitmsplescieen dettioynts

vel et e r ol G ol QOB S b
CH,CH,OH, CH,0CHs;, CH,CH;OCH;, CH,OCH,CH;, CH;CH,OCH;CHj3, CHaNH,
CH,NHCH;, CH,N(CH3)z, CH,CH;NH,, CH,CH,;NHCH3, CH>CH2N(CHz),
CH;NHC(=0)NHOH, and CH,NHC(=O)NHOCH:.
[00120] Exemplary embodiments include compounds of Formula I whercin RY is

selected from the structures;

OH
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selected fromthe structures: WO 2006/ 119146PCT/ US2006/ 016526
[00147]1In certain enbodi nents there is provided a conmpound of Formul a
| wherein R4 is N/ X2 \--X1 [00148] Exenpl ary enbodi nents i ncl ude
conpounds of Formula | wherein R4 is selected fromthe structures:

0,4"07-: 81 %Jr)?rou%l;i%kn certain enbodinents there is p%(ﬁé(sg(ﬁn%)ﬁsm

conpound of wherein R4 is N-- X2 X4=X3 [0015 ary

enbodi nents i nclude conpounds of Forrmula, | wherein R4 is sel egted
fromthe struglpes: V\D,g_(?éG/ 119146PQL23@82006/ Olg N=

L'e: S S @S ©/s

~ Oy~ NH N,

N7 N" o NH N

i ! r\lIeO..'!\‘,&0 AN N~Q

N=( N=(h

©O"
{00121] In certain embodiments, there is provided a compound of Formula I wherein

R* is selected from the structures:
R54 “U 5 ‘1"'1..
— N=<"LLL' N—
/
\‘ E

Y X X

A [+

R I\HJ<R
0-2

# %, A
I p= j/z —\<Zz

[}

x5 X2 E

I/ N
2 R® —
Y\ YSDi-Z @
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[ 00151] Certai n conpounds of Fornmula | can exist as two or nore
tautonmeric forns. A "tautoner"” is one of two or nore structural
isoners that exist in equilibriumand are readily converted from one
isoneric formto another, such as structures formed by the novenent

of a hydrogenydhs@enione site to another within the sanmepdilsefHithi@s2s
O her tautoneric forms of the conmpounds may i nterchange, for exanple,

via enoliz ollzatlon and th IJke ceaor nt
i nvention ﬁhhﬁg es t é eﬁ?‘%%%fr at feétﬁmo = Ofiﬁme t@e&? ﬁegﬁ& 4 A BJﬁ%ngﬂdeﬁf
conpounds OForiala fwhereih R [$00152] The term "al kyl " as used her ein refers
to a saturated |inear or branched-c noval ent hydrocar bon

radi cal having one to ten carbon ator??__m’u rein the al kyl radical my
be optionally substituted i ndependent]y 5th one or nore substituents
descri bed herein. Exanples of alkyl i ncl ude, but are not
limted to, methyl, ethyl, n-propyl, islpropyl, butyl, isobutyl,
sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, tert-pentyl,
hexyl, 2-hexyl, 3- hexyl 3 nethylpentyl heptyl, octyl and the |ike.

I[ ??nlf 2LA? gh blzgﬁt yl enB lgsLF%mng*‘ea%%i@qﬁﬁs%% B . "WRcertain

2-net hy1l- 2- emihbﬂxydenté tsaBulkylxs kelctell from G{eGiyi3 pBY, prfhp;{h,ewpgobyl( Tytsd g the like.

- CH2CH2CH2 , 2zpen - b
(SO RO BB b (P, et o SRty of TRt yhesen B i
(- CH(CH3) Cl-l(etem<3§r®)1:th63trm¢syl -1- butyl (-CH2CH2CH(C1-13)2),

2-met hyl - 1-butyl (-CH2CH( CH3) CH2CH3), 2-net hyl -2-pentyl (-

C(CH3) 2CH2CH2CH3) , 3- et hyl - 2- pentyl (- CH( CH3) CH( CH3) CH20- 13),

4- et hyl - 2- pentyl__¢= CH( 2 CH( ,  3-methyr- 3-pentyl

(- C(013) (CH2CH3)N ;5 2- et hyl -8- pent yE (n CH( CHRGMB) CH( CH3) 2) ,

2, 3-di met hy1-2- bufyl (- C(CH3J 2CH(CHB)Z), 3, 3-di et hyl-2-butyl (-
CH(CH3) C(CH3) 3, and the like. [00154] As used herein, an al kyl
optionally substituted with one or nore hal ogen groups includes, but

is not limted to, 2F, 2.+, CF3, CH2GH2F, 2 2, CH2CF3, CH2C1,
CH2Br, and the |ikes{ WO 20 19146P 2006/ 0 26 [00155] As used
herein, an al kyl-tpih onal |-yNsubst it ut-ddzNi t h more - C(=0)0R1l

i ncludes, but is not limted to, CH2CO2CH3, CH2 CH2CHS3,
CH2CH2CO2CH3, CH2CH2CO2CH2CH3, and the like. [00156] As used herein,

an allcyl optionally substituted with one or nore OWNi ncl udes CH2OH,
CH2CH2011, CH2CH2 OH, (C]—I)$1__I_\K, CH2C( OH) (CH3) 2, CHz- 0O-
CH20Me, and the il [001 7],@5 usedyhegein, an al kyl optionally

substituted with Yhe or mor& 0PO3H2 i 1Yél Udes CH20PO31- 12,
CH2CH2OP3H2, CH2CH2CH20PO3H2, and the |ike. [00158] As used herein,
an al kyl opfhB lly ubadi Elﬁwﬁnémsttﬁer@nepr@ﬁdemrcem d bt kbl MGheshe s
CH2NH2, CH2CH2 CH2CH2CH2NH2, CH2NHMe, CH2CH2NHMe, CH2CH2CH2NI I Me,
CH2NMe2, CI—EGHZNNEZ CH2CH2CH2NMVe2, and the |ike. [00159] As used
herein, an al kyl opti onally substituted wth an am no acid residue

i ncl udes an al kyl group such as CHZ2, , or CH2CH2CH2 substituted
wi th any of the natural am no acids, ein the amno acid is of the
D or L configuration. Exanples incl ut are not limted

t 0, (CH2) 3NH( C=0) CH( Me) NH( C=0) CH( Me) ,  (CH2) 3NHCH( CH3) ( C=0) NH2, and
the like. [00160] As used herein, an alkyl optionally substituted with
a di peptide includes CH2- al ani ne-al ani ne, CH2CH2- al ani ne- al ani ne,

CH2CH2CH2- a( ofi¥e e al QALGE A B¢ apd, ;p%aﬁy lﬁﬁsanﬂ?ﬁr 6 rfulﬁa(ﬁﬂsaﬁsﬂtéaos-%ﬁhﬂered

resi due of eptide Is configuration. [00161] As used

herein, an hﬂfq{wclmfigoﬁww S%W?cﬂﬂt"é&g\hﬁ qujorplly sybstipied gudenepdentiywich an
alkyl such gs o idre A2 Glodps, Qlch G 1BEHR ORI ted ) Sitckiyl) e, Whob¥, Bopkdpyp @Yyl de
such as, but not limted to, alanine-alanine-al anine,

val i ne- aI anﬂqéhe\/halfﬁ ne, al ani ne-valine-valine, and the |i ke, wherein
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[ 00162] As used herein, an al kyl optionally substituted with one or
nore heterocyclyl includes (CH2)3-(pyrrolidin-1-yl),

(CH2) 3-(pi peridin-1-y1), (CH2)3(4-nethylpiperidin-I-yl),

(CH2) 3- (nor phol i n-4-34), (CH2)44norpholin-4-yl),

(CH2) 2- (pyrralidiperyl), and the like. [00163]As used$§§¥f'

al kyl option§+?ghgﬂgg¥ituted wi th one or nore NRI C(=0)N( '@%ﬂf%e

i ncl udes CH2NHC(=0) N(Ove) Me and the |ike. [00164] As used_herein, ,an
al kyl opti o817 subExemplaryeembpdinenigiaclide gpmpaunds of Formula I wherein R” 1s
NRI O =0) ( CHR)Dre IR0k i Ghtlgss CH2) BNHC( =0) Me, ((CH2) 3NHC( =0) CH( CHB) 2,
(CH2) 3NHC( =0) CH2CH2NMe2 and the |ike. [00165] As used herein, an alkyl
optionally substituted with one or nore NRI SO2R13 incl udes

(CH2) 3NHSO2Me, (CH2) 2NHSO2Mewgand the ik [ 00166] The term "al kyl ene"
as used herein refers to a \near or brfanghed saturated 28 WD

2006/ 119146PCT/ US2006/ 01 di val ent¢hydi ocar bon radi cal of one to
twel ve carbon atons, wherweiNn the aIkyNéhe radi cal may be optionally
substituted i ndependently with one of nore substituents described
herein. Exagi®f of RlkiiifaRb@MARShdd Gl gieieded DLiom@srerd B0 Forkriubi X whbrdin,
met hyl ene, g} hylene, propyl ene, 2-nethyl propyl ene, pentylene and the
like. [00163iqhe term"al kenyl" refers to a |linear or branched-chain
nonoval ent hydrocarbon radical having two to ten carbon atons and at
| east one doubl e bond, and includes, but.is not limted to, ethenyl,
propenyl, 1-but-3-enyl, 1-pent-3-enyl F;Kh x-5-enyl and the |iKke,
wherein the al kenyl radical may be optTonally substituted

i ndependently with one or nore substirue X5 described herein, and

i ncl udes radicals having "cis" andYtrals" orientations, or
alternatively, "E' and "Z" orientati ons F00168]The term "al kenyl ene”
refers to a linear or branched dival ohydrocarbon radical of two to
twel ve carbons containing at |east one doubfe bond, wherein the

al kenyl ene [gtsggal NMEyeripdar pinb&tadoksy ingluls torbpouiadt ofnEtemeln dewhdrgin it i
one or nore ”b3§%t§ﬁ”%§ descri bed herein. Exanples include, but are
not |im t ed TG EPRRRTEHES br openyl ene and the |ike. [00169] The term
"al kynyl" refers to a linear or branched nonoval ent hydrocarbon

radi cal of two to twelve,garbon atons,containing aty | east one
triple.bond. Exanples WHaﬁude, but Naé not |ipmit&&ito, ethynyN=
propynyl, butynyl, pent 2-yl a i ke, ih the a ©
radi cal may be optional ljy substi tut i ndependent with on nor e
substituents descri bed herein. [00170] The term Tall cynyl ene" refers
to a linear or branched dival ent hydrocarbon radical of two to twelve
carbons contgini.ng a St L : j ahly D heeR
radi cal nay&@%ﬂ%ptio%%+ y 5%%@??%%%@%Efﬁggggﬁﬂgﬁ%ﬁ§ﬁ$%?ﬁhone or nore
subst it uent & éescri bed herein. [00171] The ternms "carbocycle,"”

“carbocyclyl," "cycloal kyl," and "cariggﬁfkic ring" are used

i nterchangeably herein and refer to agaturated or partially
unsaturated cyclic nmonoval ent hydrocarjbonygadi cal having fromthree
to ten carbon atons. The term "cycl gaN ®i ncl udes nonocyclic and
pol ycyclic (e.g., bicyclic and tric CI?§¥;@ycloallcyl structures,
wherein the polycyclic structures oyigQ abgy i nclude a saturated or
partially unsaturated cycl oal kyl fuse to 4 .saturated or partially
unsat urated cycl oal kyl or heterocycl oal kyl ring or an aryl or
heteroaryl ring. Exanples of cycloallcyl groups include, but are pot
limted to, [80A8Llopr oFxtmplay cibbdimpihts sk cpapeupls of Feymytrek yiherein R° is
cycl oheptyl and.fdhe hikaeadle cycl oal kyl may be optionally
substituted 1 ndependently at one or nore substitutable positions with
one or nore substituents described herein. Such cycl oal kyl groups may
be optionally substituted with, for exanple, Cl-C6 al kyl, C-C6
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[00173] The term "heteroal kyl ene” refers to a |inear or branched
saturated dival ent hydrocarbon radical of one to twelve carbon atons,
wherein at | east one of the carbon atons is replaced with a
het eroat om sel ected fromN, 0, or S, and wherein the radical nmay be a
car bon radi cavo sweietier oat om radi cal (i.e., the heter gatraadiicappear
in the mddle or at the end of the radi cal ), such as -(CH2) yO0- mhere
y is 1lto 12. [00174]The t ey s heteroc IoaIkyI et erocycle, "
"hetercyclyl" and "heteraeyCliic ring" N&K used |nt§Fﬁ angeably herein
and refer to a saturate Spartial atura epJ% $oeyclic radica
of 3 to 8 ring atons, Mﬁ_ﬁé.n at Fb séﬁﬁie of Ehayé?ﬁbon atons in the
ring is substituted mnthNa heteroéloﬁiselected fromN, 0, or
wherein one or nore rlng at ons may be optionally substituted
i ndependent foyy38f th QRQerfin HHRinRHD Metd 1§ PRIvRIed 8 26rpREH oPRIrRWa I HiRrein
radi cal may_je a carbon radical or heteroatomradical. The terns
further incdftddle fused ring systens that include a heterocycle fused
to a saturated or partially unsaturated cl oal kyl or

het er ocycl oal kyl ring or an aryl or roaryl ring. Exanples of
het erocycl oal | cyl rings include, h arev.not limted to,
pyrrolidinyl, tetrahydrofuranyl, uranyl, tetrahydrothienyl,

t et rahydr opyranyl , dihydropyranyl, t €T ahydr ot hi opyranyl, pi peri dino,
mor phol i no, thi onorpholino, thioxany i perazi nyl, honopi perazinyl,
azetidinyl, oxetanyl, thietanyl, honopiperidinyl, oxepanyl,

t hi epanyl, BYE2Epi nywhereiti Kzis siotigrally ?W‘éﬁﬁ'@‘bl“@l’eﬂd@@ viibgorie or more alkyl

t et rahydr Opgfsd dis03 as, b%nmf hﬁ&é&t&)ﬁheﬂg@ i 1@ 91 ﬂ‘ﬁgm ylnslﬁ}lldimlthe like.

2H pyranyl , yranyl, di oxan 8 46PCT/ 006/ 6526
1, 3- di oxol aﬁq% pyr WP]ﬁSYI embgflimgpis ripqlud eo‘i"fanP FOri,

d| hydr ot hi egalél;tedﬂ&hﬁQ@@quﬁ@nyl pyrazolidinylim dazol i nyl,

i mdawl i di nyl , 3-azabicyco[3.1.0]hexany|, 3-

azabi cycl o[ 4. 1. 0] hept anyl , azablcyclo[z 2. 2]hexany|, 3Hindolyl

qui nol i zi nyl and N—pyrlﬁbqg ur eas. ro nD|ethE* are al soyipcl uded
within the scope of eflnléL The f a2001 8g gro ) derived
fromthe groups Ilste@ ve, ey g C—attach.e or N—a??%ghgd wher e
such is possible. For @ance aup derlvrom pyrrQl & may be
pyrrol -1-y1 (N-attache or pyrrol=3-yl (C attached). Further, a
group derived fromim dazole may be im dazol-1-y1 (N-attached) or

i mdazol -3-yl (Cattached)l: An exanpl eqof a heterocyclic group

wherein 2 ring carbon_ aiM are subs ARGt gd with oxo (=0) noieties is
1, 1- di oxo-t hi onor phoI(? 'IFhe het%®Toc '&T"e groups herein are
unsubstltuted or, as sp

|ed sub ted in one or nore
substitutable p05|t|ons ¥th one or e substituents described

herein. Forexanpl e, shein dﬂggﬁﬁoc@g %Q%Pﬁ%m1£ﬁdf’l%ﬂa9@§dt hited to,

substituted wt for exa coxy, | 'ogen;
hydr oxy, cylaﬁbyl Eﬁhﬂ meppylamm@y hﬁiﬁb@@m@?al | cyl ami no,

di (Gi Cs) al | gyjsgmi no m%a@eﬁmﬁ%,the%%@ewm ol oEBorhal qakHewin
Cl -Cs hal oal k oxy, am no( G Cs)al kyl, nmono(Gi - Cs)alfcylanlno(Cres)alkyI
or di (CL-Ce%df | cyl ami no(Gi - C8)al i cyl . [00175]The term"aryl" refers
to a nmonoval ent aronatic carbocyclic radigal having a single ring
(e.g., phenyl), nultiple rings (e.g., dighenyl), or multiple
condensed rings in which at |east ope/is ¥pomatic, (e.g.,

1, 2, 3, 4-tetrahydronapht hyl , napht hy etcy), which are optionally

nono-, di-, or trisubstituted i ndependentfy with substituents such as
hal ogen, | ower al kyl, | ower alkoxy, trifluoronethyl, aryl,
heteroaryl, and hydroxy. The term"aryl" includes bicyclic radicals

conprising laka] omatyterdid 09isl dpaGHNY Qu@‘uﬁﬁa %{ﬁ%&iﬂ@nﬂ?%ﬂ'ﬂ el 3 more alkyl
unsaturated ri ng, or ar onati c car bocyC | Cc Or eter OcyC| icri ng.




WD 2006/ 119146PCT/ US2006/ 016526 nmeans acetyl. [00185]1n general, the
various noieties or functional groups of the conpounds of Formula I
may be optionally substituted by one or nore substituents. Exanples
of substituents suitable for purposes of this invention include, but
are not limt hal ogen, cyano, nitro, triflu
d|f|uoronethdﬁ??&trlgfuoronethoxy, azi do, ORI 4, hbsozg?@ﬁﬁhgﬁﬁ¥ﬁRl5
SO0 Nt-C(0)R 4, -C(0)OR14, -0C(0)Rl14, - NRL4C(0)OR15, C(O)R15

_C(0) NR het Epursarsyeh asghnas fimited to, mpgghyb etih Warlkl;ﬁfrpmpﬂkels’%ﬁ’lo?% and
het erocycl yto@iéﬁ{’ VR 1a81ém1§iadne3€s5m@ﬁ& @mpdaids rbed?ohemellmhe&eﬁhomﬁg I t
is to be understood that in instances where two or nore radicals are
used in suc¥ksist Bem s sHAYWFe a substituent attached to a structure,
the first named regglical is c jdered to term nal the | ast
named radical i onsi dered, t0\be att, éﬂ to the_ s $u ure in
question. Thys \fgr exanﬁ ) aryl agk adlcalkgéyadtached to the
structure i npNguestion b al | cyl gr up. [00187] The conpounds of
this invention nmay possess one or nore asymetric centers such
conpounds can therefore be produced as individual (R)-

(S)-stereoisoners ory m xtures t of . Unl ess |ndicated ot herw se,
the description oL N1g of a ul ar conpound in the
specification agngﬁhkﬁs is |nPgESEé’to i ncl ude both individual
enantiomers, di reomers m xtures, racemc or otherw se, thereof.

Accor di ngl yooid®)s | npesihie B BocSBerkty Wikt defoaddd aSdsaiours T Tosnuld Nehaehng
dlastereoner&c m xtures and pure enantioners of the Fornmula I.

Di ast ereomeRi € ni xtures can be separated into their individual

di astereonmers on the basis of their physic chem cal differences by
met hods known to those skilled in the ai=<for exanple, by

chromat ography or fractional crystalliZatiol. Enantioners can be
separated by converting the enanti oRer Yn xture into a di astereoneric
m xture by reaction with an appropr] N6|5Fically active conmpound
(e.g., alcohol), separating the dk’astekeoners and converting (e.qg.,
hydroly2|ng) the individual diastereom&s to the corresponding pure
enantiomers. The nethods for the determ nation of stereoc e st&¥ and
the separ at (W48 st Bresyilesy spbedimenis {elufe korsRayndsnot Fremyle g]%f%m

di scussi on kdjectdd @pinShe drudires:Advanced Organi c Chem stry”, 4th edition,
J. March, John Wley and Sons, New York, 1992).,[00188]In addition to

conpounds of the Formula I, the i Zit i on al cl udes sol vat es,
pharmaceutical ly acceptable proﬁ&ﬁg phar eupically active
nmet abolites, solvates, and phat tlcallﬁﬁdkﬁbptable salts of such

conpounds. [00189] . A "pharmaceutically acceptable prodrug” is a
conpound t hggo1amy be Iiccenwieretndddimadethephy siodlaii caipogwhefi Hormawis I ghergip
solvolysis t@.the specified conpound or to a WD

2006/ 119146PCT/ US2006/ 016526 pharmaceutically acceptable salt of such

conpound. Prodrugs include conpounds T& an am no aci d residue,
or a polypeptide chain of two or nore{{e. g, two, three or four)
amno acid residues (i.e., peptidegr alently joined through an

am de or ester bond to a free am no, hydroxy or carbox§]|c aci d gégup
of conpoundd0Wfi2jt he Merslem iy Avasnib %8 eaf#n?\né? ndepgndentl HasCi AR

but arle ngt NR*BEe {= Ak Q{Kﬁhﬁalgél {?‘TI bk ﬁk%pt?i&@l&ﬁfsfubﬂ@t@fﬂnﬂﬂnlnaﬁﬂ @ére proups
commonl y desi gnat ed by ree er 0 al so i.nc
4- hydroxyprdﬁgﬁe-ﬂﬁydﬁ@%?1 o, falo F@gﬁénﬁ§wﬂéc © (nNRmR“
3- et |h?/| hi stsms&uﬂens memuab(ﬂr?amngel(aemmmnmd Qa0 CEl. n@ham];wﬂ of halopeh,
cirtulline, st ej ne S N

nél piélf féuq & 3,3 ‘ﬁcar ﬁi:s c%m 1k ?n&sutuen% Qﬁlﬁ%ﬁﬁ%ﬁted with

sul f one. entronl
Fornul a | casabentaR/’, jomlNﬁER‘f ondudplﬂihﬁhﬁﬂéz, resi d@HzCH%Fn,oCHESiHﬁM eHeGHed
prodrug of this invention is a conpound of Fornula | covalently
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formed by the replacenent of a hydrogen atomin the am ne group with
a group such as R-carbonyl, RO carbonyl, NRK-carbonyl where R and R
are each i ndependently (Cl-C10)al kyl, (C3-C7)cycloal kyl, benzyl, or

R-carbonyl is a natural a-arninoacyl or natural aram noacyl natura

a- am noacyl , wébdad®164®) OY wherein Y is H, (C-C6)all cydcrafsadagsnedss .
-C(0Yo) Y1 wherein Yo is (Cl-C4) alkyl and Y1 is (C-0C6)allcyl,

(17 C6) o kPSRt o o CPRCHRUT i8R, CraRgrte ¢

mono- N- or @mﬁtzubﬂmmmﬁlmwwmms, mmbﬁi)r, B, CHhNGRy CHECHLNHACH ] ant

pyrrolidin-l- 92] Prodrugs of a conmpound nmay be identified
usi ng routr¢Eﬁ#%§%ﬂ$ ues known in the art. Various forns of prodrugs

are known i[@0148F ar tExefplaryesrahoginests dfcludsctomprods 0§ Faumila Atwherein RS de,
for exanpl e, ffrodrugs, edited by H Bundgaard,
sk BRI R

(El sevi er, S in Enzynol ogy, Vol. 42, p. 309-396,
edited by K VVdder et al. (Academ c Press, 1985); b) A ™Textbook of
Drug Design and }bmelopnen d|ted rogsgagr dylarsengand H
Bundgaar d, Chapter Desr plficalion o Pr drugs, H

Bundgaard p. 113- (1991) Bun 8rd, Adv ged Dru
Reviews, 8, 1- 38 (1992); d) H Bundgaard et al., Journal of
Phar maceut i cal Sciences, 77285 (1988) and e) N. Kakeya, et al

Chem Pharm Bull_, 32: 692 each of whigh is specdfr,L:arry

i ncor por at ed herer by refere ce [OOIQBkA nmet ajol ite” is

phar macol ogi cal K tive pr t pro thro n viv tabolrsm
of a specified colmpaynd or s | tyor pr dr N9 therdofy Such ucts may
result for exanpl €fromthe o |dat|on eductron hydrolysrs

am dati on, deanrdatron esterrfrcatron deesterrfrcatron enzymatic
cl eavage, and the I| e, of the adninistered conmpound. The i nvention

al so incl udes produc s roduce by a process conprising contacting a

compound of this HYven Wi 1 N¢or a petiod of tFhe
sufficient to yiy OMeta produ ereo 0194 olites
of a conpound nay beyi denti fi edy usrn@ N ne t@chni ques kn in the
art. For exanpl e, tabol i te it oduct ®typically are identitied by

preparing a radrolabelled (e.g., 14C or 3H) isotope of a conpound of
the inventi on, |ster|ng it parenterally in a detectable dose
(e.g., greater L a about ngikg) to an ani mal such as rat, nouse,
gui nea pi g, nhon r to ﬁ%@;:ﬁllomnng sufficient time for

met abolismto occ typrcal Mbout 30 seconds to 30 hours) and

isolating it conversro rodycts fromthe. urine ther .

bi ol ogi cal @i’r’?ﬂl es. é‘?é’P 506‘2931{?&% §re sEiqeq aic %P%Fgaggﬁ’fﬁ‘&g‘ f‘ﬁbe{f*‘%r e
| abel ed (othﬁﬁmﬁﬁeﬁbﬁolated by the use of antibodies capabl e of

bi ndi ng epitopes surviving in the metabolite). The getabolite
structures are determ ned |néﬁ__we tional fashpbn »/‘ g., by M5, WO
2006/ 119146PCT/ US2006/ 01652 yB or NWVR ana“’ Nln genera

anal ysis of netabolites uaﬁﬂ/L n the samgrs® %Fas/conventlonal drug
met abol i sm studi es wel |l -known to those skilled in the art. The

nmet abolite products, so long as they are not otherw se found in vivo,
are useful joo14dj agnoskersin asis EWSr fi Otindt dsaem aﬁemﬁndepedmmgm OF®NRIRY,

conmpounds fo ref
oot ogat & ofsCioPRT ek itpipeB el by SRk Pl BBt Bl dl

pharnaceutm&@hkwmaccbpahmMEhﬂa&nJMRhmﬂé§§16 hermnse |nd|cated

i ncl udes s hat OgLiGa) odilh ik | oY PRERS U widin P68
aci ds and ggg%?}of t%éhgp cﬁ?ﬁmQ&%%n%oundcaﬁ% %é& are %o v
bi ol ogi cal | splegted Gemdrewiredreidesi rabl e. A conpound of the invention
may possess a sufficiently acidic, a sufficiently basic, or both
functional groups, and accordingly react wth any of a nunber of
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HN-N 1-1 Schene | [00201] Schene | illustrates one nethod of
preparing thiadiazoline internediates of the Formula 1-3.

Thi ocarbazide I-1 (Talcasugi, J. J., Bucicwalter, B. L., European
patent EP 1004241) can be condensed with the desired ketone or

al dehyde 1-2 ropriate organi c solvent such a (ﬁ%g%p

met hyl ene chf%?f@gngﬁgl di et hoxyet hane or the |ike, optiona Fy 7 t he
presence of a suitable acid such as acetic acid, at roomtenperature
or elevated tenperatures to glve a thladlazollne of Formulmp 1-3. In
one enbodi nent, ¥ W s conbi ¥ h 1- banol aﬁiv N~
tamaaUMetoafor t hi adi a gne 13N rein Rl LYand Ar2 are
as defined herein. Schene 11 [ 0202] Thi a |azonIth|ad|azoI|nes of

the Formula 11-4 can be prepared frominternediate 1-3 as illustrated
in Schene 11. One nethod for _geqerating aintegsnedigte 11-1
conprises reacti nﬁedlé%é -3 wit g%groprl nﬁ b3
thiocarbonylatingNa nt I such bpcarbm dllraldaz@I or

t hi ocarbonylditriazole in a suitable solvent such as THE, 1, 2-

di chl or oet hane, nmet hyl ene chloride, or acetonitrile at el evated

t enper at ures, fok by treatnent with amonia. In one enbodi nent,
i nternediate 1-3" s Yeacted with t hi ocarbonyl dii m dazole in THF at

el evat ed tenperatl¥r&€s-Ke.qg., from60 Cto reflux) and then treated
with concentrated aqueous ammonpia to afford I1-1. Alternati eixm [1-1
can be synt f8347ed vinceripia smbesimenty there 3 Rfpyigedzp @WP“E’BI%FBF%Y erein

i sot hi ocyangtg or al koxycarbonyl i sothiocyanate such as benzoyl

i sot hi ocyanat e, ethoxycarbonyl isothiocyanate, acetyl isothiocyanate
or 4-chl orobenzoyl isothiocyanate in aﬁxﬁppropriate sol vent such as
THF, nethyl ene chloride, ethanol, aceTtoRe,-acetonitrile or DV at
eIevated temperatures to form 11-2,Xwher&R i s al kyl, aryl or al koxy.
[ 00203] Internediate 11-2 can then be verted to Il-1 by renoval of
t he acyl or al koxycar bonyl grou with a suitable base such as,. but.
not |imted[@03481K2COBxe ts ievdn cempsndsy ofr Eormpia § yherein R is
sui tabl e sogagﬂhﬁgﬁganﬁ§aﬁgghanol et hanol , acetone, THE, or aqueous
m xtures of such sol vepts at el evated tenpera ures. In one

enbodi nent, 1-3 is egated with zoyI i sot ma%%anate IHN%
reflux to afford -2, ich o h subjeui aqueds in
nmet hanol with heati 0(70 O to erate 110 Olnternedpa 11-1 can
WO 2006/119146PCT/U82296/016526 be%converted tQH||-4 by heating with

an appropriate a-h etgne or | oal deh d§=ﬂl-% in a suitable
sol vent such as @& DI VI r_AcBtone ég\_<EJ§ted t enper at ur es.
Optional ly, a base su h as diisgprypyl ethylam ne or triethylam ne can

be added to the reaction m xture when either or 11-3 bears
acid-sensitive functionality. In one enbodinent, internediate Il-11is
heat ed (60- {6b199] Wi t Iy bdrtaid caHBOdighbALS MRfeQp ploGidbyA adiipdand f Fobddla @ lwhtein
provi de conmpqund |1-4. [0 0204] For the purposes of Scheme I, R, Al

and Ar2 areRa§‘def|ned herein, R5 includes, but is not limited to, H,
al kyl, cycl oal kyl, al kenyl, aIkynyI, ary het eroaryl, aryl al kyl,
heteroarylalkyl, heterocyclyl, heterqﬂycggTalkyl, -C( ,0)NRiORIt,

_ce coRo, -C(O)OR, and substitute@vfor thereof, and Rs

i ndependently includes, but is not g;t d to, H alkyl, cycloalkyl,
al kenyl , aIkynyI aryl, heteroaryl, yl“al kyl, heteroarylallcyl,

het er ocycl yljgo13g)t er OCEX%OM |éﬁbbmmaﬁt@| n&ﬂlﬁstdoﬁlﬂ&ﬁds O FomulaNEr@efein R® is

PCT/1J82006/016 26 Rl S Ar2A0 -4--S> Ar2 k, [/ O(NNNT_ .
selected from the structures
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NN,,, "o /11 \ X- R Schenme H [00205] Conpounds of Formnul as
IH5 and 111-9 can be synthesized as illustrated in Scheme I11. To
prepare a conpound of Fornmula II1-5, internmediate 1-3 can be reacted
wi th carbonyl diimdazole in a suitable solvent such as THE or

met hyl ene chlvpg b@d@118ds6 €1 evat ed tenperatures to provi depdfhusoosoisses

Internediate Il11-1 can then be alkylated with a suitable al kyl ating
agent such as, but ngt limted to, i odonet hane,, net hyl
trifluoromethanesul ate, or bl | brom deﬂ:l{{h an approp=gt e

sol vent such as tofitrileOsp, hyl ene @3§ orPde at r® S

t enperature or e(I}gS‘aT(@d t enpePatTkes to prc?bl i m dazol i um
internediate 111-2, where R is alkyl or aryl rrethyl. In one

enbodi ment, I11-1 is all cylated using iodonethane in acetonitrile.

[11-4 can be synt hesi.zed by treating I1H2 wth nappropria_tgarrine

of the 40 Formul aNEt-3 in theN sence of se such_agh=
triethyl am ne, d?Tsopfopyl et FPW(%_['K%e or e s R11-3 i n°A\suft abl e
solvent such as T DMF or net hyNene chl ori de/\In anot he

enbodi nent, 111-2 is subj ected to excess 111-3 in nethyl ene chloride
to afford urea 111-4. Ur ea 111-4 can be converted to

3-oxazol yl't azol j I | ] - [& let r Si S
of the dial @h?ﬂl\cet ar’ ?mg?%gy%%c’g‘%‘%?gg% At SRe acl o(fq & rﬁmﬂéﬁl i
p-tol uenes uAf romed &i odsa ofl’cEAonmls girdetral isomers thai qxlsamﬂliﬂlﬂablmnd are readily
aqueous- or ganl, 6§ Ghh AL 13%&0%1%1 ﬁ%&hé’i‘ssuw%s SRR Brmed by the movement of

chl orof ormwater, or wet hano followed by isolation of the

depr ot ect eda hydregerdem av%sﬂwwewerc\alﬁmb% gamegrolégulg; Qheytautonperiy F%P@h olfhe
and hem acefqi oﬁﬂ@%@s Inteddhangel Bire&hinfig, i @oniau&edecmbmamai afid the like.
condi tions for 0OX .d@“; formation. ., oIe for |3)?aﬁa{;tbe acoevei;i
under a var PEROISY: M RiEsegh MYEIR (P o preppLadio PR 8871 8

1) a two- st @mpoaiie offimyts icedure i n which the first step conpri ses
t r eat ment co atl.o f ot
triphenyl pm@ég%?n n;Hl ﬁarfn gtaf ﬁseglrﬂ %%Hg%f%}ggi%%%a&} I e brag?hgﬁnc}rllaén
hexachl or oemhmderd ﬂlydroczbrbocilrtﬂmhba‘dp,glon@ toz*ueu cubFCHIDT G@Fﬂ%ilrtbe allgy) dadigal

sui tabl e bag o@aﬁy sty hﬁ%eﬂ@en‘d)p%ﬁﬁ S mobDdubitlcn deRfibed herein.
2, 6- d|-tert ut ¥ dine in an ‘appropriate solvent such as_ nethyl ene
’é?@@ieéﬁ #liyl

chl oride orE |seoupninefuden Butagcoh fmitedis, el floda- EIP@’étl?P@WPYI

with a suit 18isEREE s&disilfyl 3(511—%&1., pénkyil, Gidﬂbﬂtﬁ!ﬂeﬁﬁhnﬁﬂ, tert-pentyl, hexyl, 2-hexyl,
e or el evated tenperatures;

diisopropyle e at 0
or 2) POClB f?“egﬁll’%t@sgel’%é@@ dg’f#’i‘? ke reagents in a suitable
sol vent suc[no&s] t ol uadddtionphexarmplesef alkgaions includegbw areToimited dd, Exbatyb (-

tenper at ur onbe Gt THREIGHTEEY 2Antad iyl BE Coltr, S O S et o
sol vent . Thwnm,uﬁﬁzcﬁfzﬁﬂz@{zci@ 2henty] (-SENGH 2 OHARHCHanepingl 6CH(GH6Hp)ed
wi th tipheny] bgﬁg?pm@eckc(bfgﬁéﬂdﬁyﬁfglm&hﬂaz%uﬁ;?? t@l@@ﬂ{ﬁéﬁ%@ﬂ%@ -BEY-1-

2,6-di-tert- r onet hané

d
Zcetoni tr1 | BTG R B CHOR B FET B O CHETRRIGHE B e Ry o
as shown i nc@lﬂﬁ&ﬁzdﬂzbm)l I AFI0)- henA {-OHEIHRTH(@H CIAHS, 4adihyle-penty! (-

converted tQ I nt te | y t

appr opri at e“ ggﬁ gc ggﬂg;sgl%ﬁ%hiﬁpf %@@@%ﬁ%ﬂ Eba@gﬁlé&cﬂ?mﬁ‘s ¢
tr : et hyl am OE(CHICHSCH(CIY.), ﬁtﬂﬂgﬁhaaﬁylﬁmﬂ C(j-ﬂ@l(—:&?ﬁl(lj—]lﬂlﬂlg)ﬁ 3?}dmet=hm 2B ld-
sol vent suc ene chloride idation of 111-7 to
provi de ket gﬁ@klﬁgg%ﬁﬁ@%eﬁ%cm eved by treatnent with a suitable

oxi di zi ng af§étid]i n ans apgdriopi, atellybbptentllysmbiitdet wish lip¢ enaorhkatageele
or chlorofo I a t ed
o, “DVBO ox huRe HHIHGAL G B Qo ol BRI THEEH R SHbr, RABCRFY CrbOF

| nt er medi at SHt%@{@aﬁn%@eékﬁwerted to 111-9 under suitabl e reaction

conditions such as, but not limted to: 1) a two-step, one-pot
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Schene 1V [00208] Schene 1V illustrates a nmethod for preparing

3-di hydropyrrol -one- thiadiazolines. Thiadiazolines of Fornula IV-1

can be prepared by reacting internediate 1-3 with

3, 4-di hydropylrol -2-one (where X is a leaving group) in a suitable

organi c solv mﬁHﬁEu@s TI-1F, ethanol, nethylene chlcgﬁﬁﬁ%
e

1, 1- di et hoxyet hane, 1 sopropanol or the like at elevate Aperatu

nmper at ur es
(e.g., 60-80 O. In one enbodinent, 1-3 is reacted wth 5-ethoxy- 3,4-
di hydr opyr r 80158} one 4sCusedrhereimgrpikybrtipnally sutttpied e §nq Qrgars )&TRY"F{* E
and i sopr opgpQdes atyuBlis Cnto 1hikOr €, aCHIU0aCHAZ OHyC®;CLCIFQT OHIGH, COLCHS,
00209]For t he purposes of S hﬁgg IV, R, Arl and Ar2 are as defined
herei n, and“Rs-he ﬁﬂﬁgHﬁﬁﬂ%gﬁ ntly include, but are not linited to,

H,  hal ogen, 00358010, nNA$ #ised heigth,de alkylNpwddellNRbomoRRES, one SOBMROBRY ingludes

~ oy AR GOt Rty B iRt cdBefsf) Bidk-o-

IC\I:(Rl 8(\1) =0) NRI CROMe, and th¥ [ . INR.
N NRI 1 -OR I . g
CLNC) N e . % Pl B S Ao S i

het er ocycl yinalifes|CH:@P@E BECH OR Qo (SR EEGHOP Qefi2, and i like,
2006/ 119146 ReTday/S2008( QleATRR i Nah SdANoptiinal#Y dubstinded with ond"65R0k-BRHY- 2

Scheme V
inpludes CH,NH,;, CH,CH,NH;, CHCH,CH;NH,;, CH;NHMe, CH;CH;NHMe,
CH>CH,CH,NHMe, CH:NMe;, CHCH;NMe,, CHaCHoCH2NMe, and the like.
[00159] As used herein, an alkyl optionally substituted with an amino acid residue
includes an alkyl group such as CHa, CH,CH;, or CHoCH,CH substituted with any of the
natural amino acids, wherein the amino acid is of the D or L configuration. Examples
include, but are not limited to, (CH,);NH(C=0)CH(Me)NH(C=0)CH(M¢e)NH-,
(CH,)sNHCH(CH;)(C=0)NH;, and the like.
[00160] As used herein, an alkyl optionally substituted with a dipeptide includes CHp-
alanine-alanine, CHZCHz—alanihe-alanine, CH,CH,CH,-alanine-alanine, and the like, wherein
each amino acid residue of the peptide is of the D or L configuration.
[00161] As used herein, an alkyl optionally substituted with a tripeptide includes an
alkyl such as CH,, CH,CH,, or CH,CH,CH substituted with a tripeptide such as, but not
limited to, alanine-alanine-alanine, valine-alanine-valine, alanine-valine-valine, and the like,
wherein each amino acid residue of the peptide is of the P or L configuration.
[00162] As used herein, an alkyl optionally substituted with one or more heterocyclyl
includes (CHy)s-(pyrrolidin-1-y1), (CHg)s-(piperidin-1-yl), (CHa);-(4-methylpiperidin-1-y),
(CHy)s-(morpholin-4-yl), (CHy)a-(morpholin-4-yl), (CHz)s-(pyrrolidin-2-yl), and the like.

[00163] As used herein, an alkyl optionally substituted with one or more
NR'°C(=0)NROR™ includes CH,NHC(=0)N(OMe)Me and the like.
[00164] As used herein, an alkyl optionally substituted with one or more

NR®C(=0)(CHz)ozR"  includes  (CHp):NHC(=O)Me, (CH:);NHC(=0)CH(CHa)z,
(CH;);NHC(=0)CH,CH;NMe; and the like.

[00165] As used herein, an alkyl optionally substituted with one or more NR'"sO,R"
includes (CH,);NHSO;Me, (CHz):NHSO;Me and the like,
[0D166] The term "alkylene" as used herein refers to a linear or branched saturated
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[ 00210] Schene V illustrates a nmethod of preparing

3- (4, 5-di hydrot hi azol -21/0- thiadi azolines of Fornula V-2.
Internmediate V-1 can be prepared from1-3 in a manner simlar to the
preparation of Il-1 in Schene Il. In one enbodinent, 1-3 is reacted

wi t h thi ocar hepgxbéliibas dazole in THF at reflux and them@mﬁgﬁG%@th
2- bronoethylam ne at reflux to afford V-1 where X is brom ne.

Optional ly, SO Iethlaw I

be added |nd1Y"1]1et§‘a%§é°§@ﬁ %?393'1&“8% Ret FITVe H0ct o Iemﬁilg 1?1&&&59&11&)}:%
I Rt er nedi ate Mmﬂmallm/rmbsauﬁédl mdepeddestlyi with gnoop mocﬁasubbmuﬂ@t;ndﬁequbedj herping

t hi adi azol i e SUER a
tertiary anl? fep %%ngﬁég*%%&ﬁ I%Z%En or Ea%%g%wlﬁgph}#%@n%ﬁ?ﬁ%
V-1 at el ev%xmethylplepqimeanegwbse 4nd the likeii t abl e organi ¢ sol vent such as

Til17?, ethaggey met hMJeeféﬁnC*&h&ﬁﬂderefer% iJe qi ﬁhéapwebﬁﬁdn@d-cua&oaroa&area{
or the i ke. In one enbodi nent,” V-1 i s heated a{(ileﬁaevate

t enper at ur eiydfogathon radigal dgving Ty, torfge Serhom Ao 0 5 hng Fg1ls, Bongy and
Zor nul adV]; %ncluédeQQ%Hs]xﬁggmttmcp@tﬁ@% Qﬁap@fyl Sahesenyy, 1-fint-3-Aiyl, lalfet-5fm
re as defin rei a e t t
e fed Lo e ey pherctp o ki) JpdiCe ZRE RS Bttt S pibencley
g} =CONRI O?ll |c|)ne lh;ﬁh&ﬁ@&l‘byﬁtuen&rc!ebcﬁlﬂn@hqrednemé riacdurdgd eeldicaly lh‘givlﬂE'fO@f’ oy Cirapk",
eterocyclylallc n d bstituted f
Chereot VEBUEH fi@%ﬂ%‘gﬁ’ge)ﬁs‘md | oHpony 21, © 0 ta, NoNL ), RN HN
X- + i---1 [MILSSIZVI - IThy=t@m tlkeylere=Reerpto ARBGREI brapchegdpvalsnti ydrocprbeg
H2ZN VI - 3 Br CNedRbFRwoAS blelve S6bons bk Ahihg atdbast d¥e dotbldsdild, wherein the alkenylene

radical may be optionally substituted independently with one or more substituents described

herein. Examples include, but are not limited to, ethenylene, propenylene and the like.
[00169] The term "alkynyl" refers to a linear or branched monovalent hydrocarbon
radical of two to twelve carbon atoms containing at least one triple bond. Examples include,
but are not limited to, ethynyl, propynyl, butynyl, pentyn-2-y! and the like, wherein the
alkynyl radical may be optionally substituted independently with one or more substituents
described herein,

[00170] 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.

[00171] The terms “carbocyele," "carbocyclyl,” "cycloalkyl," and "carbocyclic ring"
are used interchangeably herein and refer to a saturated or partially unsaturated cyclic
monovalent hydrocarbon radical having from three to ten carbon atoms. The term
"cycloalkyl" includes monocyclic and polycyclic (e.g., bicyclic and tricyclic) 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. The cycloalkyl may be optionally substituted independently at one or more substitutable
positions with one or more substituents described herein. Such cycloaltkyl groups may be

optionally substituted with, for example, C;-Cs alkyl, Cy-Cs alkoxy, halogen, hydroxy, cyano,
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H2N-4 1,,, I RIGR1IN- ---. -( 117 N-11IN-N VI-4V1-5 Schene VI
[00212] Schene VI illustrates nethods for preparing 5-0

, 3,4-thiadiazol-3(2H)11)- 1, 3, 4-oxadi azol es. Accordi ng to one nethod,
intermediate H -2 is reacted with the appropriate hydrazide,

t hi ohydr azi d O?tﬁﬁyhg{’lﬁ bazi de or thiosem carbazi de and pcﬁﬁgz&ﬂ@,pk%ﬁbase
such as triethylamne or diisopropylethylamne in an organic sol vent

such as DCM THF, DCE, acetone, DMF or acetonitrile t | V.

Chi adi azol | HeoAmi, wieer@-Gorkyimis. SGnrpayiaaing S SREVREG Co it R
andI R:jl ar ﬁcf@& ﬁﬁfaik?l,el@;—ﬁ?hﬁbdﬂ;oxﬁ@liniﬁd(@ll-wk ! mf@f.-lcaa{kekmin\ftcl—ceﬁlkyl
includes, but_Js not limte o L. c : .

al kynyl , ard ‘%l(cﬁgf)é[}‘ﬁ%‘f}?g,cl'glf)?&gt @?Xcﬁ%@i{bgp%ge%’%cgﬁi%fe 1}%2#%?2%&,%{‘% ,
het er ocycl yitahyttangedDthr exdngld, balt didydlo (48, [St56r[667 or [Bi6] aktear of Anlridged 2
can then be prepared. by reacting i I ' \Y/ RN EDCI ,
Mel or ot he?)gtﬁle%%?s’lbr'\éédg@?h]{]ﬂe\&%f‘?’i %{G %&%g'?fb%ﬁ% Lrg}éél% Iit)ig'h ' gf gne'
suitabl e bapelBuch aBhetterméhétgrbalimilrefersito shiviraiesidineppr bretphedsehainanqnavajent

sui tabl e organi Ohd; [Bon 5. wilYEin atllelst O A@RLBIBbA &tbhe .
I n one enbodi %%P?néa%?%%fn@éﬁg@ﬁel | - 211l 'S r’eactuelcafll vvist h eacet Ohﬁydgﬁﬁﬁ{ Tc;le

and tri et hylsaelased with Bdrteroaton; splectechfrem b @ 8% & apd-vihereibp Zadgsa yl

g,nd Yis Ofyag%ﬂiradadai &rﬁéﬁfﬂg%léﬁra&{bal fid, sk%etm@fbatrot@aﬁaﬁ?pm ;uh‘hm&.oaﬁﬂlhe
I I SoOpropyl e ylamne 1 n a oomte erat ure 0..0 e ,oxadl aZ0
015 7P0PY et e oot P etsabo B EH BB B proo Y B RdhF Sl
e_mt)ﬁdi ”fﬂt e @mwgsub@igﬁﬁtbamiw,hfiegllt %Mhah@erd)dll‘ltyl'%ncmatMs albaxytand
W a | 0sem car pazli, I Nn.a Sul e, or ni . S

VO, DOV oPRARR UGt cRBe PPN SRgRe folfd HEbep (OOHEE clidky
Y i's sul fur (GCHLCR;)aad NRLR. . Examples fugbkr étcldd/heteroalleylst shlestitutad vgitheogie o ese

EDClI or other, sui I | [ | ] j
Vs, “wher oot BARpRs ekl B dhe PR b SBloenaly (epOANR Gy
[ 00214] Al t efORHHE: sffporomsthaxs@CERowd theriksc depradingly, 2GR efubeiivent as dpfined 2

can be treafgd; W iRk HupkhBAinRRE (2 OCRPRICIRCHA T RIS CHBY tna LOCF).
triethylam ne, diisopropylethylam ne or exce sarh déazhgde In . a
C ;

sui tabl e or fWATY sol Vet jhaicropdkyisag) refriro ; sqfed, pivalent
acet oni t i | GydrGbaby BdicAlct b itwdles dtbod atohtvibereindit iebe ob of3hcarboh kemsbe
treated with BrCN.in,the presence, of. a i tahl e .

triethyl am ferepled %tbrag’ﬁ?“’é{‘)ﬁwege ‘*ﬁé{"mr@%é’,"gm ?ﬂ%‘ﬁiﬁ%s%%é“%"%ﬁ
appropr i at e cab@andiel sohewesutons udialdse. Hgthet-B@Mm Mirappedr lirethe migdle or at the
acetonitrile f‘%tﬂeos?dﬂak epe gﬁ{zﬁog%h%fﬁqq@gz_tenperatures to give

oxadi azol e WI¢ unc )1 onal’l on o e amno group affords i

oxadi azol es [0174 ( Ar Thetsrms theteropunleitilin Greemorrly” "heisrensiyl” pag shepsepqyelic

(2003), RL '%ﬁlé" gé)ﬁséd kR aéieably I%fﬁglgﬁ%fegqa'ﬁ%iratdﬁbﬁlpﬂﬁi}ﬂ@ usaturated
.. Ar

; R A
Communi cat i on 3(1), 44-52).. A--; vn, 3 1%&1 . ..
carhocyclic radical of 3 to 8 ring atoms, wherein at least one of the carbon atoms in the ring is

substituted with a heteroatom selected from N, O, or S, wherein one or more ring atoms may
be optionally substituted independently with one or more substituents described helow. The
radical may be a carbon radical or heteroatom radical. The terms further include fused ring
systems that include a heterocycle fused to a saturated or partially unsaturated cycloalkyl or
heterocycloalkyl ring or an aryl or heteroaryl ring.  Examples of heterocycloalkyl rings
include, but are not limited to, pyrrolidinyl, tetrahydrofuranyl, dihydrofuranyl,
tetrahydrothienyl, tetrahydropyranyl, dihydropyranyl, tetrahydrothiopyranyl, piperidino,
morpholino, thiomorphotino, thioxanyl, piperazinyl, homopiperazinyl, azetidinyl, oxetanyl,
thietanyl, homopiperidinyl, oxepanyl, thiepanyl, oxazepinyl, diazepinyl, thiazepinyl, 1,2,3,6-

tetrahydropyridinyl, 2-pyrrolinyl, 3-pyrrolinyl, indolinyl, 2H-pyranyl, 4H-pyranyl, dioxanyl,
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1,3-dioxolanyl, pyrazolinyl, dithianyl, dithiolanyl, dihydropyranyl, dihydrothienyl,
dihydrofuranyl, pyrazolidinylimidazolinyl, imidazolidinyl, 3-azabicyco[3.1.0]hexanyl, 3-
azabicyclo[4.1.0Jheptanyl, azabicyclo[2.2.2]hexanyl, 3H-indolyl quinolizinyl and N-pyridyl
ureas. Spiro moieties are also included within the scope of this definition. The foregoing
groups, as derived from the groups listed above, may be C-attached or N-attached where such
is possible. For instance, a group derived from pyrrole may be pyrrol-1-yl (N-attached) or
pyrrol-3-y1 (C-attached). Further, a group derived from imidazole may be imidazol-1-yl (N-
attached) or imidazol-3-yl (C-attached). An example of a heterocyclic group wherein 2 ring
carbon atoms are substituted with oxo (=O) moieties is 1,1-dioxo-thiomorpholinyl. The
heterocycle groups herein are unsubstituted or, as specified, substituted in one or more
substitutable positions with one or more substituents described herein. For example, such
heterocycle groups may be optionally substituted with, for example, C;-Cq alkyl, Ci-Cq
alkoxy, halogen, hydroxy, cyano, nitro, amino, mono(C;-Ce)alkylamino, di(Ci-
Cgalkylamino, C»-Cs alkenyl, C;-Cq alkynyl, C;-Cs haloalkyl, Ci-Cg haloalkoxy, amino(C;-
Cgalkyl, mono(C;-Ce)alkylamino(Ci-Ce)alkyl or di(C;-Cs)alkylamino(Ci-Ce)alkyl.

[00175] The term "aryl” refers to 2 monovalent aromatic carbocyclic radical having a
single ring (e.g., phenyl), multiple rings (e.g., biphenyl), or multiple condensed rings in
which at least one is aromatic, (e.g., 1,2,3,4-tetrahydronaphthyl, naphthyl, etc.), which are
optionally mono-, di-, or trisubstituted independently with substituents such as halogen, lower
alkyl, lower alkoxy, trifluoromethyl, aryl, heteroaryl, and hydroxy. The term "aryl" includes
bicyclic radicals comprising an aromatic ring fused to a saturated, partially unsaturated ring,
or aromatic carbocyclic or heterocyclic ring.

[00176] The term "heteroaryl" refers to a monovalent 5-, 6-, or 7-membered
monovalent aromatic carboeyclic radical wherein at least one of the carbon atoms in the ring
is substituted with a heteroatom selected from N, O, or S, and includes fused ring systems (at
least one of which is aromatic) of 5-10 atoms. Examples of heteroaryl groups include, but are
not limited to, pyridinyl, imidazolyl, pyrimidinyl, pyrazelyl, 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 with

one or more substituents described herein.
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[ 00215] 5- (1, 3, 4-t hi adi azol -3(2H) -y1) -1, 3, 4-t hi adi azol es of Fornmnul a
VU-2 can be prepared frominternediate 1-3 as illustrated in Schene
VII, One nethod includes preparing internediate VII-1 by reacting 1-3

with an apprqpri i ocarbonyl ati ng agent such 4
2006/ 119146P%E@&g‘6’:§? 016526 9 a9 as 4% criRonesis

[00177] By way of example and not limitation, carbon bonded heterocycles and
heteroaryls are bonded at position 2, 3, 4, 5, or 6 of a pyridine, position 3, 4, 5, or 6 of a
pyridazine, position 2, 4, 5, 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, 4, or 5 of an oxazole, imidazole or thiazole, position 3, 4, or 5 of an isoxazole,
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, 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, S-pyrimidinyl, 6-pyrimidinyl, 2-pyrazinyl, 3-pyrazinyl, S5-pyrazinyl, 6-
pyrazinyl, 2-thiazolyl, 4-thiazolyl, or 5-thiazolyl.

[00178] By way of example and not limitation, nitrogen bonded heterocycles and
heteroaryls are bonded at position 1 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 an isoindole, or isoindoline, position 4 of a morpholine, and position 9 of a
carbazole, or p-carboline. Still more typically, nitrogen bonded heterocycles includé 1-
aziridyl, 1-azetedyl, 1-pyrrolyl, 1-imidazolyl, 1-pyrazolyl, and 1-piperidinyl.

[00179] The term "halogen” represents fluorine, bromine, chlorine, and iodine.

[00180] The term "arylalkyl" means an alkyl moiety (as defined above) substituted
with one or more aryl moiety (also as defined above). More preferred arylalkyl radicals are
aryl-Cy.3-alkyls. Examples include, but are not limited to, benzyl, phenylethyl and the like.
[00181] The term "heteroarylalkyl” means an alkyl moiety (as defined above)
substituted with a heteroaryl moiety (also as defined above). More preferred heteroarylalkyl
radicals are 5- or 6-membered heteroaryl-Cp.s-alkyls. Examples include, but are not limited
to, oxazolylmethyl, pyridylethyl and the like.

[00182] The term "heterocyclylalkyl" means an alkyl moiety (as defined above)
substituted with a heterocyclyl moiety (also defined above). More preferred
heterocyclylalkyl radicals are 5- or 6-membered heterocyclyl-Cy.3-alkyls. An example
includes, but is not limited to, tetrahydropyranylmethyl.

[00183] The term "cycloalkylalkyl" means an alkyl moiety (as defined above)
substituted with a cycloalkyl moiety (also defined above). More preferred cycloalkylalkyl
radicals are 5- or 6-membered cycloalkyl-C 3-alkyls. Examples include cyclopropylmethyl.

[00134] The term "Me" means methyl, "Et" means ethyl, "Bu" means butyl and "Ac"
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[00188] In addition to compounds of the Formula I, the invention also includes
solvates, pharmaceutically acceptable prodrugs, pharmaceutically active metabolites,
solvates, and pharmaceutically acceptable salts of such compounds.

[00189] . A "pharmaceutically acceptable prodrug" is a compound that may be

converted under physiological conditions or by solvolysis to the specified compound or to a
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[ 00219] Schenme VIII1 illustrates nethods for preparing
5-(1, 3,4-thiadiazol-3(2H)-y1)- 1, 2, 4-oxadi azol es of Formula V111-3.

Thi adi azoline VIII-1 can be prepared by reacting internediate 111-2
wi t h AP- hydrovam di ne or N-hydroxyguanidine in a suitable organic
sol vent such 4 HE, DCE, acetone, DMF or acet om{, S006/016526
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from the removal of a hydroxy! group of the hemiacetal form of a carbohydrate).

[00191] Free amines 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
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[00193] A "metabolite" is a pharmacologically active product produced through in vivo

metabolism of a specified compound or salt or prodrug thereof. Such products may result for

example from the oxidation, reduction, hydrolysis, amidation, deamidation, esterification,

deesterification, enzymatic cleavage, and the like, of the administered compound. The

invention also includes products produced by a process comprising contacting a compound of
this invention with a mammal for a period of time sufficient to yield a metabolic product

thereof.

[00194] Metabolites of a compound may be identified using routine techniques known
in the art. For example, metabolite products typically are identified by preparing a
radiolabelled (e.g., **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 man, allowing sufficient time for metabolism to oceur
(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,
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pyrosulfates, bisulfates, sulfites, bisulfites, phosphates, monohydrogenphosphates,
dihydrogenphosphates, metaphosphates, pyrophosphates, chlorides, bromides, iodides,
acetates, propionates, decanoates, caprylates, acrylates, formates, isobufyrates, caproates,
heptanoates, propiolates, oxalates, malonates, succinates, suberates, sebacates, fumarates,
maleates, butyn-1,4-dioates, hexyne-1,6-dioates, benzoates, chlorobenzoates,
methylbenzoates, dinitromenzoates, hydroxybenzoates, methoxybenzoates, phthalates,
sulfonates, xylenesulfonates, pheylacetates, phenylpropionates, phenylbutyrates, citrates,
lactates, y-hydroxybutyrates, glycolates, 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.
[00197] If the inventive compound is a base, the desired pharmaceutically acceptable
salt may be prepared by any suitable method available in the art, for example, treatment of
the free base with an acidic compound, particularly 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 pyranosidyl 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,
36



Ar s N, N RS R5a XI'I-3 Schenme ni [00227] Scheme XI| illustrates a

met hod for preparing bicyclic pyridinyl-thiadiazolines and bicyclic
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intermediates for preparing and/or purifying compounds of Formula I and/or for separating

enantiomers of compounds of Formula L.
[00200] The inventive compounds may be prepared using the reaction routes and
synthetic schemes such as in Schemes I-XIX described below, employing techniques

available in the art using starting materials that are readily available or can be synthesized

using methods known in the art.

Az, K A
HoNHN A0 HN-.N/>_A'2
I1 2 I3
Scheme I
j00201] Scheme I illustrates one method of preparing thiadiazoline intermediates of the

Formula 1-3. Thiocarbazide I-1 (Takasugi, J. J., Buckwalter, B. L., European patent EP
1004241) can be condensed with the desired ketone or aldehyde 1-2 in an appropriate organic
solvent such as ethanol, methylene chloride, 1,1-diethoxyethane or the like, optionally in the
presence of a suitable acid such as acetic acid, at room temperature or elevated temperatures
to give a thiadiazoline of Formula I-3. In one embodiment, I-1 is combined with I-2 in
ethanol at room temperature to afford thiadiazoline I-3, wherein R!, Ar' and Ar* are as
defined herein.
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[00202] Thiadiazolylthiadiazolines of the Formula I1-4 can be prepared from

intermediate I-3 as illustrated in Scheme II. One method for generatmg thiourea intermediate
II-1 comprises reacting intermediate I-3 with an appropriate thiocarbonylating agent such as
thiocarbonyldiimidazole or thiocarbonylditriazole in a suitable solvent such as THF, 1,2-
dichloroethane, methylene chloride, or acetonitrile at elevated temperatures, followed by
treatment with ammonia. In one embodiment, intermediate I-3 is reacted with
thiocarbonyldiimidazole in THF at elevated temperatures (e.g., from 60 °C to reflux) and then
ireated with concentrated aqueous ammonia to afford II-1. Alternatively, TI-1 can be
synthesized via treatment of I-3 with a suitable acyl isothiocyanate or alkoxycarbonyl
isothiocyanate such as benzoyl isothiocyanate, ethoxycarbonyl isothiocyanate, acetyl
jsothiocyanate or 4-chlorobenzoyl isothiocyanate in an appropriate solvent such as THE,
methylene chloride, ethanol, acetone, acetonitrile or DMF at elevated temperatures to form
I1-2, where R is alkyl, aryl or alkoxy.

[00203] Intermediate XI-2 can then be converted to II-1 by removal of the acyl or
alkoxycarbonyl group with a suitable base such as, but not limited to, K2COs, NaOH,
NaOMe, ammonia or hydrazine in a suitable solvent such as methanol, ethanol, acetone,
THF, or aqueous mixtures of such solvents at elevated temperatures. In one embodiment, I-3
is treated with benzoyl isothiocyanate in THF at reflux to afford II-2, which is then subjected
to aqueous K2COj3 in methanol with heating (70 °C) to generate II-1. Intermediate II-1 can
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nmet hanol , g%”%%ﬁg$h§%?¥%%ﬁ%§golvent. In certain enbodi nents, wherein
Qis oxygen and Rd is ethyl is treated with the appropriate

al koxyam ne hydrochl oride in ethanol at roomtenperature to afford
XIl1-5 wherein R18 is alkyl. XI11-6 can be produced from Xl I1-2 by
subjecting XIl1-2 to the appropriate nono-substituted am ne at room
tenperature or elevated tenperature in ethanol, nethanol, or other
appropriate solvent. 1S W 2006/119146 Rle. R2o0 NN, z R |

Ari+l Arz V.-14 XIV-2 Rs Rig ZR*17 Ar1l4.-WAr2 R' XIV-3

PCT/ US2006/ 016526 CN R12 ZR. AO+ We-Ar2 Xl V-4 Schene XV
1002291Schene XIV illustrates a nmethod of preparing conmpounds of the
Fornmul as XCV-2, XIV-3 and XFV-4. Am nes of the formula XW1 are
prepared in a manner simlar to that described in the above Schenes.
Amine XlIV-1 can be converted to X1V-2 by treatnent with a
guani di nyl ati ng reagent such as, but not limted to, a substituted or
unsubstituted Stnethylisothiourea, carbodiimde,

3, 5-di net hyl- 1H p3razol e- 1- carboxam di ne O am noi m nonet hanesul f oni ¢
acid reagent in an appropriate solvent and at el evated tenperature if
necessary. Alternatively, XIV-2 can be prepared by subjecting Xl V-1
to a N-protected guanidinylating reagent such as, but not limted to,
di - Boc- S-net hyl i sot hi ourea, di CBz-triflyl guanidine, or

N, N - bi s(tert-butoxycarbonyl)-1H pyrazol e-|-carboxam dine in a

sui tabl e sol vent followed by subsequent renpval of the protecting
groups under the appropriate conditions to provide XIV-2 or a
tautomer thereof. In certain enbodinents, amne M-1 is treated with
N, N- bi s(tert-butoxycarbonyl)-1H pyrazol e- 1- carboxam di ne in
tetrahydrofuran, followed by treatnment with hydrochloric acid in

di oxane to renove the tert-
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Scheme XIX
[00205] Compounds of Formulas -5 and TEI-9 can be synthesized as illustrated in

Scheme III. To prepare a compound of Formula HI-5, intermediate I-3 can be reacted with

carbonyldiimidazole in a suitable solvent such as THF or methylene chloride at elevated
temperatures to provide ITI-1. Intermediate IXI-1 can then be alkylated with a suitable
alkylating agent such as, but not limited to, jodomethane, methyl trifluoromethanesulfonate,
or benzyl bromide, in an appropriate solvent such as acetonitrile or methylene chloride at
room temperature or elevated temperatures to produce imidazolium intermediate JII-2, where
R' is alkyl or arylmethyl. In one embodiment, ITI-1 is alkylated using iodomethane in
acetonitrile. III-4 can be synthesized by treating HI-2 with an appropriate amine of the
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which the first step comprises treatment with a combmatlon of a phosphme such as
triphenylphosphine, a halogenating reagent such as iodine, bromine, hexachloroethane or 1,2-
dibromo-1,1,2,2-tetrachloroethane, and a suitable base such as iriethylamine, pyridine,
collidine, or 2,6-di-tert-butylpyridine in an appropriate solvent such as methylene chloride or
acetonitrile, and the second step comprises treatment with a suitable base such as DBU,
triethylamine or diisopropylethylamine at room temperature or elevated temperatures; or 2)
POCl;, SOCL, Burgess reagent or like reagents in a suitable solvent such as toluene, pyridine,
acetonitrile or THF at elevated temperatures. In one embodiment, ITI-4 is heated at elevated
temperature (e.g., 70 °C)} with p-toluenesulfonic acid in THF-water solvent. The crude
product is then isolated and immediately treated with {riphenylphosphine, 1,2-dibromo-
1,1,2,2-tetrachloroethane and 2,6-di-tert-butylpyridine in dichloromethane followed by DBU
in acetonitrile to afford III-5.

[00206} To prepare a compound of Formula IH-9, as shown in Scheme III,
imidazolium intermediate II-2 can be converted to urea intermediate ITI-7 by treatment with
the appropriate amino alcohol ITI-6 in the presence of a base such as triethylamine,
diisopropylethylamine or excess IXI-6 in a suitable solvent such as THF or methylene
chloride. Oxidation of INI-7 fo provide ketone III-8 can be achieved by ireatment with a
suitable oxidizing agent in an appropriate solvent such as methylene chloride or chloroform.
Suitable oxidizing agents include, but are not limited to, DMSO/oxalyl chloride/NEt; and
Dess-Martin periodinane. Intermediate J¥1-8 can be converted to ITI-9 under suitable reaction
conditions such as, but not limited to: 1) a two-step, one-pot procedure in which the first step
comprises freatment with a combination of a phosphine such as triphenylphosphine, a
halogenating reagent such as iodine, bromine, hexachloroethane or 1,2-dibromo-1,1,2,2-

tetrachloroethane, and a suitable base such as friethylamine, pyridine, collidine, or 2,6-di-tert-
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Scheme IV

[00208] Scheme IV illustrates a method for preparing 3-dihydropyrrol-one-
thiadiazolines. Thiadiazolines of Formula IV-1 can be prepared by reacting intermediate I-3
with 3,4-dihydropyrrol-2-one (where X is a leaving group) in a suitable organic solvent such

ag THF, ethanol, methylene chloride, 1, 1-diethoxyethane, isopropanol or the like at elevated

temperatures (e.g., 60-80 °C). In one embodiment, I-3 is reacted with 5-ethoxy-3,4-
dihydropyrrol-2-one (Chein. Pharm. Bull., 22(12), 2999 (1974)) in THEF and isopropanol at

80 °C to afford a thiadiazoline of Formula Iv-1. 5
[00209] For the purposes of Scheme IV, R, Ar' and Ar? are as defined herein, and R

and R® independently include, but are not limited to, H, halogen, cyano, nitro, azido,
NRFRD, -NRYSORP, -SONR'R', .CEORY,  -C(O)OR", -OC(=0)R",

NRPCE=O)ORY, NRI’C=ORY, C=ONR'R", -8R, -S(O)RY, SORE, -
sozNHC(-O)R“’ NRPC(=ONR!RZ, -NRPCNCN)NR' IR ORY, alkyl, cycloalkyl,
alkenyl, alkynyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl, heterocyclylalkyl,

and substituted forms thereof.
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Schenme XVI1I [00233] Schenme XVIII illustrates a nmethod of preparing
conmpounds of the Fornmulas XVII1-2 and XVII1-3. Al koxyam nes of the
formula XVH -1 can be prepared by a simlar route to the preparation
of amines of the formula XlIV-1 using the appropriate N protected

ket one precung®seseerpound XVII1I1-2 can be prepared by gdragbdiBaiks0f
al koxyamne XVI111 with the appropriate imdate or imdate salt in
conbination with a suitable base, in an al coholic solvent at el evated
tenperature. In certain enbodi nents, al koxyamne XVIII-1 is treated
wi th the hydrochloride salt of an Ahw |mdate and jgi Pé hyl am ne in
refl uxi ng absol tre ethanol to afford g Or a tauto r y-ihereof .
Compound X Vi §?_ IQe pr epar esd ﬁ 14 at rrent of aN k‘yam ne XVill-1
with a guanidi nyHNa. 6 s, but——ret Ri Kgd to, a
substituted or unsubstl t ut ed S— i sot hi our ea, rbodi i m de,

3, 5-di net hyl- 1H pyrazol el-car bo>§am di ne or aninoi M norret hanesul f oni c
acid reagent in the appropriate sok(vent and at el evi,tzed t enperat ure
if necessary. Alt¥Ynatively, XVIII V4 can be prepared by subjecting
XVII1-1 to a N protected guani di nylgakdaftav r eagent such as, but not
limted to, di-Boc-Snethylisothiourea, di-CBz-trifylguanidine, or

NX- bi s(tert-but oxycarbonyl)-1H pyrazol e-1- carboxam dine in a

sui tabl e sghm it clchaneds pustasDy ahetiall ot ercprring b4 nébykeipel-tritbier
t he appr op late conditio QVi P 4 hedeef .
In cert ai rihisfBelingetitk §mq%\8§08% %ii?ﬁcf%%zg% %Oélg%%g al kox ne
XVIIT-1 i SsuTnﬂzQ&b&]ﬁb piegafation of II-1 in Scheme 1. In one embodiment, 1-3 is reacted’ wit

N. NL- bi S(t ony d%zv\g ¢ VR o LY Wéﬁré&ﬁ@ﬁ;@ﬁ&%ﬂdeﬂﬁl@e at reﬂux

tetrahydro by treatment wi th hydrochl.oric algll N
di oxane tomrﬁfasm/&?lhbereé{ris tiserningy OREBBHK; 12 ‘ff?‘“of‘ié? 2 HYSBIBYSEFB4 ¥ or d

XV -3 wher bﬁ/ddfdcggﬁm funcﬁmhﬁ!;ytelm’dm(edlatev -1,
[00234] SchBik (B G iy FasBlthn B bl o 1860k e

For nul as Xwher@ Xdnelexying %’Ouﬂ-&a&rbﬁf?r}’fé%e%é‘f 2 WW can
prepar ed bxs aut%bmdueea 14, @ rarf mm&oo,emom @era@H anﬁyri’@%flﬂéﬂm%fﬁéd‘a‘e

formula MW-1 using the a | REBEOI N ¥yl
Conpound X¥A 3 %%%@mﬁ?rgtﬁﬁfgﬂa etfle 012 é&?‘}e Eﬂearam ne Xl X- 1 y\/(\filine
the appr opemaﬁ@ i, Mdtdeoyeaiand, liaopiapaaolstalﬂle like. él@)mﬂ W&W@qﬁnw thhis peated &
suitable b i.n an.al oho 8 h eMatLdideerpamala-2. | n
certain enf m?’i‘éﬁf‘%ﬂraﬁﬁe Zjlydngn‘%%? il |t§§%ﬁr)q§t$gf2vm tlgsncfﬁ 4 herein

hydr ochl or j@e1gal t &6r tlamp@pcrsyﬂ ofiSehemer b Randtt' @p ged; hre} e]-f’"l UXi ng
absol ut e e?ﬁﬂ@%a&d&t@vﬂﬂ R, vtk B¥nét 19;E1teatd, ﬂumﬂmyclohﬂkﬁedkanymmb mtl,

XI X-3 can be prepare tTeat ment of 1o 1!
guani di nyl attetegryh eﬁg@%’sbﬁ%"%a %u?“etﬁ?%/ycy? Ihigterﬁclfc larigr, su é Mited or
unsubstltut§@= metiybRYOIIsmstiRRd feas theedfi ni de,

3, 5-di met hyl: IH pyr azol e- | - car boxani di ne or ani noi mi norret hanesul f oni ¢
acid reagent in the appropriate solvent and at el evated tenperature
if necessary. Alternatively, Xl X-3 can be prepared by subjecting
XIX-1 to a N-protected guanidinyl ating reagent such as, but not
limted to, di-Boc-S nethylisothiourea, di- WO
20061119146PCT/ US2006/ 016526 CBz-tri fyl guani di ne, or

N, N- bi s(tert-but oxycarbonyl)-1H pyrazol e-1-carboxam dine in a

sui tabl e solvent foll owed by renoval of the protecting groups under
the appropriate conditions to provide XDC-3 or a tautoner thereof. In
certain enbodi nents, hydrazine XIX1 is treated with

N, PP- bi s(tert-butoxycarbonyl)-1H Pyrazol e- 1-carboxam di ne in
tetrahydrofuran, followed by treatnent with hydrochloric acid in

di oxane to renove the tertbutoxycarbonyl protecting groups to afford
XI' X-3 wherein RIB, R2 and R21 are hydrogen. [00235]1n the preparation
of sone anal ogues such as descri bed inm§chenes I -XI' X, the use of




agents, by nodulating the activity of the fungal nenbers of the binC
ki nesi n subgroup, as described in U S. Patent No. 6,284, 480.

[ 00242] The invention also relates to a nethod of treating a
hyperproliferative disorder in a nmanmal, conprising admnistering to
said mammal g therapgutically effective amount of a COﬂHﬂ% o/0ilssak he
present invention, or a pharmaceutically acceptable salt, prodrug,

nmet abolite or solvate thereof. In one,enbodi nent, said nethod rel ates
to the treatment Rbf cancer such as bﬁagn, | ung, squanorfs cel

bl adder, gastnue+’ GE eatic, breast;] hpag? neck, repa#*skg%pey,
ovarian, prosb ~Ncolorectal es gal , testicul ol ogi cal ,
cardi ac, liver, Nbone meni nges, spi pal cord bI0@ﬂ§ §R|n adrenal or
thyroid cancer ¢ [j00243] Patients thet can be treat N t h conpounds of
the present in Xon, or pharnaceé%pcally acceptabl e salts,

pr odr ugs, met abol i Res or sol vat es Yof sai d conpounds, accordrng to the
met hods of this jpvention include, fan exanple, pati éA€s t hat have
been di agnosed as having |ung capcer,gbone cancer, CMM, pancreatic
cancer, skin cancer, cancer WO QQQ%&Q@@WG / US2006/ 016526 of the
head and neck, c¢ t aneous or intraocul ar mel an , uterine cancer,
ovarian cancer, rlectal cancer, cancer of the an regi on, stomach
cancer, colon camcer, breast cancer, testicular, necol ogi ¢ tunors
(e.g., uterine sarcomas, carcinoma of the fallopian tubes, carcinom
of the endonetri carci noma of the,cervix, carcinoma ofgthe vagi na
or carcinoma of t vulv%% degkrn sdi sease, cancereJ1

esophagus, canéef Whi | i npd heaﬁcancer of th§ e ne
system (e. g Qte(n%é‘r of The th_g?\ii/ rb'arat hyr oi 1@51Na%\ﬁal gl ands)
sar conmas of sofuntrssues caﬁb% t he urethra cancen-f the penis,
prostate canceN chronic or acute Ieukenla solid tunors of
chi | dhood, | ynphocytic |ynphonas, ncer of the bl adder, wancer of

t he kidney or uretéer (e.g., renal cell carcinoma, carcinoma of the
renal pelvis), or neoplasns of the central nervous system (e.g.,
primary CNS | ynphoma, spinal axis t§%8ﬁ§ brain stemgliomas or
pituitary adenomnas). [00244]The terns abnornal cell growth" and
"hyperproliferative disorder” are used interchangeably in this

applicati ogg@ggh unlse: emeOVP?leéﬁa?:?s h%&%ﬁgfeﬁ,{rﬁga-(ltﬂ -hiatlibzodrB QWD)
e nor ma

that is in nt o regul atory. mec i
contact i nh] hﬂ-bxadmyolesTmAg:cq;rﬁ;@g Jeleane Befhod, JntERe ﬁeﬂjﬁ‘t{ ge R greactéd §rﬁhq e

abnor mal %"‘4 o 3% h;gl(raﬁde tthggwmgﬂg | sEmicArbariie 9} thidaaﬁmqybaaidpﬁ@%ﬂuea%%/base

S; P(r)grs rsl 13 " ? dvals es fﬂ@@)’laggr,re, ?og hﬂ%ﬁ@pﬂgﬁﬁaﬁéﬁ ?nv G &r?é%ce ?o?v"eﬁﬂsugﬁ a@ DL ABIFOr

prol i ferati¥egdi.SERSBMH & awtinahlcabgive hitliazoino ¥l-Aevikienal @ et 14t F @
&curs; (3) an ugors t Qﬁer QI IGhekleMAS

(4) any tunﬁRéR%Rg? WhTS |ﬁ@$§t a%§$$gﬁéﬁgggﬁﬁiﬁﬁﬁﬁe?n e emasF
activati on; jamges( B)t e gimiwddo, nHJ ﬂlg}'lamd@@‘lﬂ saliggpylo plcay &P ve
di seases in err h ARk na@e @Béttdﬂ@]l foﬁns decaf.s.
[00245) The EEPIFE (PRRPDILL B} haBgRBas ST —

i ndi cat ed, rmﬁdﬁmohea/‘él% |cwgthelab€| E@Raﬁﬂrbﬁgea“'?“rﬁw’rnﬁ}’?ﬁdr?& gwbr SqFBE 6F .

or prevent i g, t gl SRiAkg Ugerk oA i ipibl whichn sﬂmhsmmlmbappsucbsas

or one or Synp P such, di sorder cond CM
"t reat nent, tnea%srlm@dom@’s@iﬂrpyl‘fm agdng %tarré‘rt%ﬁ% Y S%‘ge ¢ %ijr efers

the act of tH@RUfH @Sadsohi@fd.i NG’ ores extbfdimmy inmecfiat M oevesd e

"Treating" is |ntended tQ an_at SN P ffe 184s eBS PSR
condition i r@cﬁo nemréfﬁ?@%g‘ eﬁ’l]%: u es, but i S, not.

limted to, &l I’lgteﬁaﬁﬁdia&er-hm thért neﬂgedt\hl@l BO@’@&%%S@PFGP&‘? amine in
and/ or allev | n the S .. [ 00246] The corrpounds of
this i nventr HaPHE ma%éta“’?cl ‘rrree&(g)&rﬁ%ﬂr?qgonbr nation with other drugs

a4



acryl am do- N- (3-chl or o- 4-f | uor ophenyl) - 7-( 3- nor Phol i nopr oPoxy) qui nazo
lin-4-amne (Cl 1033)), inhibitors of the platelet-derived growth
factor famly and inhibitors of the hepatocyte growh factor famly;

[ 00251] (v) anti-angi ogenic agents such as those which inhibit the

effects of vagguh@iivpadot helial growh factor (for exagghRzooddieszs
anti-vascul ar endothelial cell growh factor antibody bevaci zumab

[ Avast inri At b 9%emdh Seharedl, imerREFatPilIZ @atticon
Nos. 7@‘%?9 %ﬁ%“ﬁ&, & «

WO 9 7/ 32856,
conpoun d s rtdotmt vmhrakmwym@gqbgideﬁ@ 8 ﬁlaﬁp g ﬁgzu(l? Bt}lveggsgﬁp?sgﬁhl ﬁé@ Béﬂfjor

| i DI Or S @ of BLAAEhIRANSJ HIChicacdidd VI-P wmm Ymst oilfsr SRR,

i nhibitors an i ost ati n Qﬁﬁ@
such as Cdﬁbﬁ@@l&?tggﬁﬁm&& &4 V@ﬁ%@%"as‘%ﬁr S ose #ﬁ% l'i cation
Nos. WO 994024566, vxxwwaérémizgu',m R axdlB'S Bre amﬁg@/@@zm V\D 02/ 04434,

and WO 02/ 08213; 253 i Nt nDNAPL t&h&@mﬁ@@n@m&% (baped
exanpl e, t [Herddl V\/m !%%' ?e%l ?%ﬂjtsﬁe targét%s Ilstedyﬂ y e such as

1SI'S 2503,w1ﬁ-nﬁycaﬂiﬂe anaanaappnomégse speh0gss i ihyimine, GISARIOR

ApRr0aches, .40 fidtididn b b3 @s@vemacwasmmnes mtonemw:er
aberrant g&fREs REEY

as aberran 53 or
GDEPT (gen&eidmtré@:toaﬂveelnw}n?élaﬁr‘g-ﬁrIBGmEeHB‘Fea ?&E eat% m
t hose usi n@ g&és%yﬁ ggﬁ%ga&& shdny pe &1eﬂ§1aimmaslﬁsopropgletbﬂwle¢,l B4CO,,
ase enz

ni troreduc me and approaches to n S iR, Fipd efeee to
chemot her aB§HERs, Pur@ANE 3R FPPreRFEff ‘ﬁganmﬁolven dr %ga%rﬂe% stance dene

therapy; [QQr5&ENEI z%)robtﬁt Rinpason; of GR2BE] torpeiatwrantst Bive appdial dddhes,

i ncluding for exa -vi vo and i kegydiei ﬂmmas@ ¢ he
i munogeni E‘F"t"?o”&]flng ?“ﬂﬂ%rgouglaﬁogégsucﬁ&g%p??ang ectl "

th
cyt oki nes giod), 585 m1e305,eﬂé¢emcﬂhc Comnemicationsi F00B)o1(2), 199- 02 Rranle-
gr anul ocyt% crog%a 53‘@ stl mul ati ng factor, approaches to
decr ease” TH¥#EFTS %S/ bpro ches to using transfected i mmune cells

such as cytokine-transfected dendritic cells, approaches using

cytol dne-transfected tunor cell |iges and approaches usiing
anti-idiotypic antwbodl es; and [ g (XI ) m scel | anellg sagent s such
as intercal atingrzgﬁt tics, |on i nfi PTE7 cel |
cycl e i nhibitor %‘ |rrm'b| ret|n0|d r%zlg mdul at or s,

pr ot easone i nhi bitor bi ol ogi cal NHesponse nodi r §-Nant i - hor nones,

targeted anti bodi es,s HVUG CoA r ﬁcmse i nhi bitors, anggprenyl-protein
transferase inhibitjors. [002581Accprding to this aspect of the
invention there islalso Md al| pharmaceuti cal conposition
conprising a conpoupnd of la I}as defined hereinyjand an

additional anti-tunprs agent as defined herein for the conjoint
treatment of abnéfmhl Jc#¥d WD 2006k119146PCT/ US2006/ Q:3.16526 gr owt h.

Such conjoint treafneht may be achi ,iv way of th t.aneous,
sequential or se%ﬁrg/‘amate daosisng of _th g?fa‘l“%ln dual co o S gf

treatnment. Such nposi tions Tg e corrpguﬁdﬁ_g“ fthi's i nvention
within the dose es descri bednhdrein and the additN onal antitunor

agent within its approved dose rangarf 00259] This i nv@HtS on al so
relates to a pharnmaceutical conposition for inhibiting abnormal cell
gromh in a manmal which conprises an anount of a conpound of Fornul a
| or a pharmaceutically acceptable %gble;nevﬁpl vate, netabolite or
prodrug thereof, in conbination with an amount of a chenotherapeutic,
wherein the anounts of the compound of Formula | or pharmaceutically
accept abl e @9%% sol y ﬁﬁggﬁﬁ@.@g@.@nqm mlﬁdiaxbgesthléﬁemmla afH2 ofant he
chenot her apeu é are oget her_effective % bﬁexﬁ'&h t?ﬂb%d@?ﬂ; llpagh
growt h. NManyrepsesiforhiatermrain L3 asdusmpd ésﬁféI 7 Kriown Th the art.

enbodi ment , mgegﬁecgg@@mh@zapﬁﬁﬁg c-snsnhsai epnr@ﬂlatfertbmaﬂmylgmugent such as
consisting of mtotic inhibitors, allcxéatlng agents,



65 WD 2006/ 119146PCT/ US2006/ 016526 abnormal cells in a manmal to
treatment with radiation, which conprises admnistering to the mammal
an amount of a conpound of Formula | or a pharmaceutically acceptable
salt, solvate, nmetabolite or prodrug thereof, which amount is

effect| ve in gensilbgkng abnornmal cells to radl ation tyeatdRbbiesz he
anount of the conpound of Formula I or pharmaceuti caIIy accepta

salt, sol vat.e, To]| t.hereof, to .be .us

met hod can f}lé"cﬂrge I&w&% gﬁciff% mﬁ@ S0 ¢ gjitable solyen gls%c;hnas "I 12-
ef f ecti ve adiphibiosthak, ﬁlmhhlemodﬂmwn,dm* astodigfic mt blevhiddetemperatomes lﬁg}lowed fiwds
know to those skill. |nt r

i nventi on atlBéltusfgﬁh EIRN %Str% h&‘ri]m%:lgné %ﬁ@%ﬁﬁé’ﬁ%ﬁﬁim%er cr#l ‘mﬂz" g]r%I

t her api es uQ”hlddlazwlmerﬁéllﬂrteabmmar@bm%@‘@@slétemﬁd@@s‘m%ﬁRﬂﬁh Db Al t
fromthe inhj &ﬁJr aﬂatﬂ'ﬂc egei gﬁcﬂl Gity i the p?erselﬁé(@f i RablePoab R4 Ak amine or

Formula | or arma acceptabl e salt, solvate, netabolite

or prodrug ﬂh‘@p@mlethdymb@ lad‘nﬁuﬁi‘béﬁt pigwte piveat %EMI (B D{DMEe LB forj 1y

combi nat i Onam&ﬂhll@n%lﬁfnaﬁmryevm-h% Wbtyhﬁaésttemmswb-s; RAICIE San Hen@dpartt g,
but not limted to, mtotic inhib such as vi nhl] ast

al kyl ating éeglgtﬁagg %ﬁ]@harhfgnpjapgatf) héﬁcpr ony@&p%%ptas&li:mas carbon%dnmdazole or
cycl ophos phatiibed®onyddifiiazolee trab GhitdbRSsobusahsials 25 -THR)d[edictdarbdthane yhakylene

R T
yl et hyl ) - M gﬁ%}g)ﬂcﬁ% ReJr, élr?g gﬁﬁﬁ{ﬁé d§ lagge@mg%gtoﬁﬁhé o *—"Sﬁ‘éﬂo P

1694 and |1 C anti g gonucl eot i d
G3139, ODN6%8srmadizte OBNRE1; dv oweh w:alaoniment, mtmn@@ﬁts s glﬁalreacted i

transductio @lubc'aﬁbﬂl&ﬁﬁ@aml@ HeTHPS eﬁ%é’&ﬁ&nﬁe?a@ﬁreﬁ@@ fr&ﬁ et toEQﬂ'_lR) and then

(epidermal growth factor receptor) response?ﬁ (g @; h
ant i bodi es, with hderdive Lo affpnd intrmagdipte ¥, prermpate: 15 %?“HF*’["E?%”‘
such as the a6 QA OhREHIdEL h H&B&rmraneaie@eea)ﬂ-andm BX 1880 witB®SIl ager
I ngel hei m) ; VEGF i.nhi bi t or as 6 of South San
Franci sco, CECPEPYE %@mﬁlﬁﬂn I?mmntg%“r’%%g §° qug dazoomnent ech,
I nc. of Sout[ﬁﬂZMn Fr aiteinstively, GAshowslih SclwmeeVHnﬁ(le ﬁllashaztplfﬂ(%?)fyafla?u‘i-ng
anti biotics ri | £1.
BRI L RBY Bhelacl e R UG Llne SN RS alb B %A, £1

interfer on,; recep t ors suc exar ot ene
1LX23- 7553, Uaaﬂwxwlmn%s&mé@%yﬂﬁﬂﬁ@rﬁylﬁ split4s ﬁéﬁvﬁvésulfam@)ﬂ@%@emﬂwmﬁ%ﬁ vty

such as | actgayiatibd 13NdiRRELSRARIR in 4 QRIS mmmaa‘i@q heib] DOKIS orSdleholas
t opot ecan, rebutecan and teni p03| de; anti-hQornone such as

ant i - est r og@p¥ens gk plevated NgIRERTESST IR ERolien embesiment. M3, 1 fepctsg avit Waetlas
Casodexrm orthoformate and catalytic amount of p-toluenesulfonic acid at 60 °C to afford VII-2 where
(4' -cyano- 3-(:4- quorophenyIsquhonyI) 2- hydroxy-2-nmethyl 3' -(trifluoro
met hyl ) pr opioAHPH%EPde) ; nonocl onal antibody targeted therapeutic
agent s whi cHodzavle cytatroediate ¥GERta abo be trehitali veitt BrENSn the peesdmecioftaguiteble

cancer cell ,specific 9 L 0C 5&?@6 Vs
i nhibitors obfagl—iﬁﬂléoA rﬂl %{l efse(i:s%rlnﬁ’T aln{/ﬁe:g I€rrrgtEb *I trggwagﬂg nan
reduct ase) sphprige gxgﬁma§tﬂa@n’t reugly @@ DM, dHsr \?@91’5 0 | agetenifilm FOoRSM®

prenyl - prot iyl Q%I eARR t'e:‘ﬂBérQ{u%QEoS ivd Eﬂi‘ddﬁb&l@"\ﬁl 8f RAGHoRiRatlh NAIRS
that transduce ce g){c e checkpoi nt %

2006/ 119146F’@W°L52‘EID dssthiadiazgles S @@ﬂ@mmhﬁﬁrm’m 208 B SUmPS

Chk2 Ki nas eSyeeisclRIthntiaickfin 350), 9Q% N9BB02( Ar:RYil QKT MO @OUB)] TH(1),
fiavopiridol and CYC202 (Cyclacel); and inhibitors of Irinases

i nvol ved in ¥ edtic progressi on where such ki nases include, but are
not limted [omlsPoI O-Fot ke puipossas SahutheaVif,oR q A, n!a%é{“’ SubR“(aw;tsodaﬁned

t r eat ment | {,8an80

separat e dg‘sakl}é’r’\ebn %r?icl{!ﬁléc\{"%d% B\ﬁ//tl lsdﬂc}ag lmg%%ﬁﬁfeﬁgsﬁof g{i&%ﬁ@ ﬂ{m@@f E(X]l The

compounds ofarylhhetqw@ﬂemlalkmh deteioamlabply heteroeychd hﬁﬁmytrlﬁalliﬂnﬂidmf@t@lﬁﬁ
46




[ 00272] For exanpl e, anti-angi ogenesis agents, such as MW-2 (matri x-
netal | oproti enase 2) inhibitors, MW-9 (matrix-netall oprotienase 9)

inhibitors, and COX-11 (cycl ooxygenase Il) inhibitors, can be used in
conjunction with a conpound or pharmaceutical conpositions of the
present i nvenyb ayieri4@npl es of useful COX-11 i nhibitorgiiRedséiess

CELEBREXTm (al ecoxi b), val decndb, etoricoxib, |lumracndb and

r of ecoxi b) 'fo%x%(sa ml s of useful matrix netalloprotienase inhibitors
are described i n PCT Publication Nos. WO 96/ 33172, WD 96/ 27583, WO
98/ 07697, WD 98/03516, WO 98/34918, WD 98/ 34915, WO 98/ 33768, WD
98/ 30566, WO 90/&5719, WD 99/ 52910, WO 99/ 52889, WD 99/ 29667, U.S.

Pat ent No. 5, 863 9, and U. S. PatieR gsNo. 5, 861, 510. Preff%'red MVP- 2

and MVP-9 i nhi®Bi jops-s e those t Ml lhayreatittle or no agpiyit P

i nhi biting " Mbre preferred®yréNthose that sel ectd,xF w/i i bi t
MM P-2 and/or IpgEvI P-9 Terative tgoNihe ot her—marti xmets| lllopr ot ei nases
(i.e., MI\/P—1,<\M‘1 3, M\AP—4HO'R}W§-55, MWP-6, MWP-7, | AMP-8, MWP- 10,
MWP- 11, MWP-12, & MWP- 13) . SuchRéonj.oi nt t @at ment Y bemaahi eved
by way of the sjiltaneous, sequemtial %fﬂ’asate osing of the

i ndi vi dual conponents of treatnent. Such ¢onfj, fBn products enpl oy
t he conpounds of this invention within theﬁfos range descri bed
herein and the other pharmaceutical ly actjv@Hagent within its
approved dose range. [00273]1t will bergndejstood that the specific
dosage | evel and frequency of dosage for any p@H#i cul ar subject may
be varied and will depend upon a va{ et%/vﬁ] factors including the WO
2006/ 119146PCT/ US2006/ 016526 act i vi “9"“6 e specific conpound of

Formula |, the species, age, body weight, general health, sex and
diet of the { ect, t] L oSE_Fad A @Rdiat Al 1)-
excretion, [3%31 conbsl;c%%% gﬁ?ﬁlgn ssel{llégﬁd%org’?ép?ﬂgspgft’i cul ar el

condi tion, but-osizeies el Fovanlesebd Thiadintedpg VEEleqan by auersipd dyareacting

skilled in fig Al ni-@0ARA NI MUGH bPW-BldsRy Mg 65  CARALKEmIOf
Formula | for use in therﬁﬁy. An" addi tignal aspect _of t%e ntion
is the use BFeE e OEAG 11 PEEnseiane DS} or aprloniRls, Jrsmedpe Sl can be
medi canment doRverdd @ @ASadazlind CBIIR3 ibghtidaintetr with Q0RKRrdting aipet@ror tby hestnga

d of the F I h i | v o] | t,
ol vate, mealagerdt Yk e bt s RERORVHip Pty R DA OB b b
(i ncl udi ng prophywicickids hphidemndtyl chloridn metiesulioay] whlerids, pritotenesutionyl | s
nor el | y 1 OfiadPlid RaROnHRRRGa Vit 2 bANSALERAY FRARKNIE Y13 by
ar mace rding to thi

practice as a p I cal composition. Acc ) s_aspect  of
t he i nvent i oratmenbyish ¢ dehydratinengent o1 phheating: i one embodinepb Sltemediate E’é
conpr lt S§|S %W?lﬂi?{d:&?&%&ﬂ{)&ﬁ%&!itﬁ HEMOb g’i\(rjepﬁ&ﬁ{i@wv;gﬁﬁ Were%m R® C}s
acceptabl e salt, solvate, netabolite or pr ug, eof a in
herein, in BebycinrmedateVrlds ke %FE@??PFE‘E’WE“SF%%}S‘@ t%ﬁ‘ﬁ X?ﬁ'&eﬁﬁer‘ér
carrier. [ORAYCITMeheRAIEmétE. DRiemesiae Ik then tesl ih ipgridinesa 80 rditng
to this invention, gﬂt{;ﬁ&gpeuti cally or prophylactically effective
amount of aSCSHBGERE"D rrmul a | or pharmaceutically acceptable
salt, sol vaeezzoiret abif itteqpugmoses od Sehunge VAERIpAr' (@l dabare ps defigert Teagin,aind h
an additio - 1 a [ t. as diss6h10S | ' b
e A
accordi ng tetaonitenylelsyiahetgbraylpidebrisrearlyl betroaaltlaligl eed mbsigued forgs
produce a dgse.s A carrier may take a wide variety of forns depending
on the formof preparation desired for admnnistration, e.g., oral or
parenteral. Exanples of suitable carriers include any and all

sol vents, dispersion nedia, adjuvants, coatings, antibacterial and
antifungal agents, isotonic and absorption del ayi ng agents,
sweeteners, stabilizers (to pronote |long termstorage), enulsifiers,
bi ndi ng agents, thickening agents, sal Er? preservatives, solvents,

is




vegetabl e oil (such as arachis oil, olive oil, sesane oil or coconut
oil) or in a mneral oil (such as liquid paraffin). The oily
suspensions may al so contain a thickening agent such as beeswax, hard
paraffin or cetyl alcohol. Sweetening agents such as those set out
above, and fk@%ﬂﬁbﬂﬂuﬁge”ts may be added to provide a pgl n%hﬁ@h%m?rm
preparation. ese conpositions my be preserved by the ditron of

an anti-oxidant such as ascorbic acid. [00282] D spersible powders and
granul es suitable for preparation pf an aqueous suspension by the

addition of water generally cortai active ingredignt together
with a dispersing or wetting age L@pendl ng agent one or nore
preservatives. Suitable di sper Bi Br wetting agent%‘%ﬁgs apendi ng
agents are exenplifigd by thoseR'hI ready nentigned d| tional
exci pi ents such agg Se ni N9, fl axoring angh.cql r] agents may al so
be present. [OOZ%S]T e h "maceuti cal conposi tis ! the invention
may al so be in the N1of oi l -in-water enul si The oily phase may

be a vegetable oiI,nguch as olive oil or araghisygl, or a mneral
oil, such as for exilnlple lioyid paraffin or/a nrixtkr e ofxany of
these. Suitable enufsifying a < for exanple,

natural | y-occurring gunms such as gufh acaci a or gum tragacanth,

nat ural |l y-occurring phosphatides s Rt soya bean, lecithin, esters
or partial esters derived fromfatyy gds and hexitol anhydri des
(for exanpl'e sorbitan nonool eat ¢y o condensation products of the
said partial esters with ethyl engioxigde such as pol yoxyethyl ene
sorbitan nonool eate. The ernul sions may al so contai n sweet eni ng,
flavoring and preservative agents. [SO@84IKSyrups and elixirs may be
formul ated with sweetening agents such as glycerol, propylene glycol,
sorbitol, aspartane or sucrose, and ma al so conégé a Herml cegtfr
preservat i v@0231] avormﬁila&’ﬁ]élwa?d“i?%ﬁ gthggarmula Byd gepThe prepared from
phar maceut i Gadm CRAPASI ds i{10R6ateEHM SAHlef Ijaelﬂtéhnédiﬁe f1ar eam 6 cavatedrns 162 by

i nj ectabl e aqueous or oily suspensioqg, i ch be for

accor di ng t BeARPRHTR? N@E@B‘éﬁ%‘gcﬁ@ﬁ?@e %r#e\‘ﬂ”@‘r‘fﬂlﬁﬁ@%}?gef‘ ﬁIéOtgyﬁpsrgégfrgll%afvmg
di spersi ng gloupyet 9 GFgag eulius, -3((@ s&@ﬁndbutgtltatgént@genvmomorrm@hb@élm
menti oned abgve. ar ent er al t Aok Sk on ltd 4
usual Iy conp tét%tecg bd%l%ou\ﬁa{l e i %eggrﬁlg 15%3?%1%1 cglmg ge sol ut +onman
1, 3- but anedkuyrgpriste sdmp’t mchesetbanplt BMFeor aestong @halevated temperatures to provide IX-

parenterall %Ogéﬁg @Qg&&%ﬁ oHETK-1Ohe ] B R notPhtied td, Ml@l@b}%&h&anone 2-

i ncluding t | spersion may be included. (5 \
sterile wat ehlomoeycioperipsongsd terfrintpted-brompvieyonireridingls Fr@c’xyﬁ% piionally, &

conposi tiong,@ Qgchcﬁrcﬁl's(ﬁi@ymfamﬁie&@ tllilﬂhyﬁnﬁﬁd ¢ah 2R diddddrtb akd kdtien mixture

|
car dors.  SusHENB g donPesapHEr AP, SRpRBg B el b2
2006/ 119146 B@ku&ﬂ@ﬁéﬁﬂﬁ%o{sﬁﬁz&%&mmwe orxyhnﬁkoanmpbapmamsycmyetm
prepared by E‘sle Eﬁ%‘f‘%ﬁ% r;/t gL ed Igf ﬁéatx%%n& B5R it Li3BhGe o other sultatl:))let

non-irritati S SO |nary terrperatures
liquid at t hdogmahalaganemmmﬂselvmduohnab ptharieh pestiopaid predarboq fetrpghioride at

rectum to I gl.eass &?at&h&’ﬁggﬁhgﬂé ;gogwmlapaa%amm%mﬁ for exanpl e,

cocoa butter éﬁ cal forrrul ati OH .
such as creei?ﬂ?«n]m nt %Pul‘g@PssO uéfo”lﬂd are 28 gefiped Bryeingnd R

Sus pegs | oNns RE ey ageRehabdey bRrORit aﬁﬂa@&i YL epasb adiré) Gz, @R, ier'°R",
i ngr edi ent wt

t ! g, _
di uent usi nﬂRg ﬂi\?eﬁ? Yﬁﬁkgggocmgs?vd@%@\?ﬁ?&n& ]yegﬂi E=B)or*,
[ 00288] COprQﬁRtDC RIEOr .o@mMRRY at isri’,by -S(ORH, f | #0RMA, magobEIAEFORNe

i aneter “of MRS iiz%rhpﬁ YRIEINGITRD. MR RS o S580 o
conpri sing eictelvaryl, agtldlyd, heteg:aatthlle'htheatoomlmeteducwrlelﬁylmdrﬁubﬂi@t@forfmr e
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[ 00293] The size of the dose for therapeutic or prophylactic purposes
of a compound of Formula I will naturally vary according to the
nature and severity of the conditions, the age and sex of the aninal
or patient and the route of adm nistration, according to well known
princi pl es ofwomdirabe. [ 00294] 1 n anot her enbodi ment ofcriR&os16526
invention, an article of manufacture, or "kit", containing materials
useful for he treatnment of the disorders descrl bed above is

provi ded. | e enbodi ment, the kit conprises a container conprising
a conposition of Formula | or a pharnaceutically acceptable solvate
or salt thereof. The kit may fiirther_conprise a |abel or package
insert on or assoghated with the cont aiger. Sui t abl e contai ners

i ncl ude, for ex qrqlas}_rbottles Vi aIAé syriafges, bl i stef , etc.
The cont ai ner oF med fror 'Flf‘ety of materi alss s gl ass
or plastic. TheYonP'al ner hoI ds gwound of For mulR{ |

phar maceuti cal | yNdecept abl e sol vat& or salt thereof, or Nﬁ(OPFi)r mul ati on
thereof which is effective for tredting the condi tion and nay have a
sterile access porf (for exanple, thé&kontainer may be af? ntravenous
solution bag or a vial having a st gpper pi erceabl e by a hypoderm c
injection needle). The | abel or pdckage insert indicates that the
conposition i s usedRfiNHEr eat | ngr! eyc@pdi tion of choice, such as
cancer. In one enbodi¥&nt, the |la or package inserts indicates
that the conposition conprising a. conmpound of Formula | or a

phar maceutical |y accept abl eR&0 vré?‘e or salt thereof, can be used to
treat a disorder resulting fromribnormal cell growth. The | abel or
package insert may also indicategthat the conposition can be used to
treat other disorders. Alternatively, or additionally, the article of
manuf acture may further conprise a Sekaed contai ner conprising a
pharmaceutically acceptable buffer, such as bacteri ostatic water for
injection (BWI), phosphate buffered sal i ne, er's solutjon and
dextrose sol00d2Bbn. |Triapedylthiadiardliaes qfﬂ@lﬁ@ﬁ@ﬂbxﬁe}aﬂ g’aplélﬂﬂf@l féond@?rm%]ﬁﬁ“'e

froma commBHGkAlus@Rd i F@fenﬁ@@'ﬂ@ﬁleﬂfaﬁe T ﬁiag gé Etgla%nﬁih thbpbRpate ac

diluents, filters, nee ] The kit flut er

ri nges.
conprise dilatids pioseid F‘%‘Vdftqqén&oﬁw?ﬁ{ bRt %‘hh i IEIFrem 8% Ul a
| or a phargeegHid DN weseRiiIRmsBlewake By l&akrﬁﬂadshaf i@ @fmanadd dimilaf

K1t conbri SBLREOARFRRaaE TEE D ihm SO b, HE R B eyl

or a phar nafoﬁmtxaalxﬁhysreameiptabhlkylsgﬂo\qatb,y oreatg@htt withemetbyl, icdidd, anethyl

second har QPP

W0 2006/ 1191 %@%&%ag%é gg%’o sgjltarb?aerg‘tﬁf’%h‘}s‘g Lo '%ﬂ{etpge? i ane5€b§ Hhst
sequenti al mch seqpdiupt carbauits. woBtsivan ¢agienasé, NaREL pr AsO, dheh approgrige solvent
phar maceut i g g& a&Q&EH;Q@' atcbteﬁlﬁﬂé Orpf, R %Pheih?nd‘e@dztclaﬁrﬂ%ﬁfbe #2002 Wh! 1

anot her enbo he kits are suitable for the delivery of sqlid
oral forns la}ﬂraame éﬁﬁmhﬂx@f in pspitphlegolvent gieh g5 phah R S (THE 4F peptonitrile a
acceptabl e ﬁ%%&r@tﬂre oalat ek‘ih@d’de@ﬁnperﬁhkﬁshtoa&’fdrﬁlﬁﬁeﬂﬁls X4 a 3RS prediBninabtiC h

a kit prefera cl ydes .a nu uni t sa Suc S.can

i ncl ude a CHP%“ ha fwdﬁé’%"ag °f&ﬁ?“é°meé8f’?ﬁ ‘ﬁ’a“gfldglr nSme’?ldém?m I

i nt ended us®is treﬁtecewalﬁmdneoybfso&lmemae la THE & refluk bl siobarin febekt 1T tBEive Kek

For packagi TN Hateth: Ay B QoS RabarbISl ool Bt Sfillibhate oA

aid can be gffoodsiXt2vherkigR' mﬁpﬂeTnemM@fKo?rmtbhydmmber @hanple?cr@‘@ies X—‘br

ot her marklg%g%ﬁ)# %c{go ncal endar insert, desi gnatl ng the days in the
edul e

treatment sc ich the dosages can n| st ered,.
[00297] Accolo@?24ly t o Tmdbeeprseripsnefnicherm Xa R neﬁm defingd derpigy R

conpri se (ahelfdds) bifitis GRNigkiBe o, VIL! Ak, Iaamyundm@ﬁyl FakAg, Gar}l, Géterdaryl,
phar maceutical |y acceptabl e sol'vate or sal t thereof, contained
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However, it is to be understood that these exanples do not Iimt the
invention and are only neant to suggest a nethod of practicing the

i nvention. Persons skilled in the art will recogni ze that the

chem cal reactions described may be readily adapted to prepare a

nunber of ot Rgg.dssReisphi bitors of the invention, and a{,g.[%g@g,bl\g 6

met hods for preparing the conpounds of this invention are
be within the scope of this invention. For exa nt hesi.s f
non- exenpl i fyakyk gﬁffﬁﬁh‘ﬁ@ﬂa&%‘?“@ﬁﬂﬁbhectﬁo‘{yﬁ]éila]kﬁlvg‘%l[%“Bﬁtl‘t%‘é)fs%'@ e ang
fﬁcces?‘f ul | %6 pey fngha@dutbynmt itbd ﬁ:ﬁH{ akvts @ﬂﬁﬁk}?,rﬁll;ehﬂ, ilbegk ayk ﬂabtbxgdyl

e ar opria rotecting interfering groups, by
utilizing ogﬁfa‘?c’yléfﬁf‘ ES 3%%[5 ei?ﬂ wn in the art other than those
descri bed, and/or by making routine nodifications of reaction
conditions. Alternatively, other reactions,disclosed herein or known
in the art will be reco n,legg as haV|n aptgllcableﬁxity for pr ring
ot her conpounds %f Nhe vEnt$%h. [Q mhn t heyt relrrpIeRs s¢r poed
bel ow, unl ess? MM se_i ndizcat ed al’ nperaulL&S_a,te Softth in
degrees Cel si #Reagents were purc H from comer ci a Ppliers
such as WO 2006% 119146PCT/ US2006/ 016586 Al drich Chem cal RConpany,
Lancaster, TCl or Maybridge, and were used w thout further
purification uglgess otherw se indicateds Tetrahydrofuran (%HF),
N, N- di met hyl f ormam de (DVF), dichl oronet hane (DCM, tol uene, dioxane
and 1, 2-di chl oroet hane (DCE) were purchased fromAldrich in Sure seal
bottl es and used as received. [0030¥ck&ge XEACti ONS set forth bel ow
wer e done generally under a positive pressure of nitrogen or argon or

with a drying tube (unless otherw se stated) in anhydrous sol vents,
and the reagsoees] fl askemeexleiliustpiesal dythdd for eekpamiighpyridisyethiadiegslinesf ad

t he introducti ol I e

was oven dr P&g™: gﬂlg;ngaaﬁ"?ﬁn Sa%s?nlsgepgﬁ gllnéggsg(g uknﬁlé r f(1)':;%‘%{ 8rgfgia a%ﬁﬁy
done on a Bisuttiged gystidire. (mm%mmkm ehforaulapdlrda £4ndas yeas ﬁ@edaby
silica gel AL £ K- 1%thaan$a ﬁﬁte%%@‘?@fe B REL: XIOC in(NBpBESate solvent such

[ 00307] 111- spectra were recorded on a Varian |instrupent ogleratl ng
at 400 Nz, 21 ek NS J atol g BIXEIS &1 16Et A L-IeR s el o emperatuse

(reported i RuRBiomUi3d PO t€ 5 W) Rh@k BisdScohdifiors §ficBraeRessiing teaiBuneke( s6di
ppn). OGther N sol vent.s a%re used. as.

n
mul tipliciticaRongieesot iy fazhynaty friety, E)TJ’IHBW"&&U&IL%%VF ﬁ%gglgzogpees of Eorglag
(singlet), &uedbbeipepartd (b rieqeling Intermediare X3 Mith)an ipprophistela debrtitited
dd (doubl et of oubI 5d e o ) :qu;ﬁu en
constants, \Egd % ekr?&n%t}l (3 ]tf“e%)gﬂémﬁ gr%a%{ﬁeg Ry ]%l‘tzc? as I%Haﬁlﬁ meﬂlyl ©
3-(5-(2, 5- dwhloudﬁr dﬂ%ﬂb@iye@néowm@an@w The leo hbqupzra@rﬁ iﬂﬁﬁ’&g é‘IO?: dorg.-
t hi adi azol - %ﬂg}l &8RN, 1]31% @ﬁboi&&%gﬂ-ﬁis@gacéd vﬂfh Ee%faﬁdeﬁﬂfe)(ﬁcm Cheim.
3-(5-(2, 5- dlf( orophenvll henv1- h%/
t hi adi azol - Begrd) ﬂﬂgpﬁ&ﬁaﬂ?%? ﬁ’?ﬂo&%ﬂ 8@*@" Aa'?ﬁfx@hrf"éo £4981)) in cthanol, with
2, 4- di f | uor QheRaOhfukRAMHE 23d, dea forhp&ding of,FordZafipIBI 2B °@d adibrdtaahibdiimatiyg
4- 0x0- 4- phenylbut l.am no dlcarboxylate (3 32 g, 9.15 muol) in
Et OH DCM (2@ f it % was stirred at room tenperature for 48 hours.
The mi xture g6 oncawt ﬂl&&)ﬁh@osldﬂdﬁchﬁﬁﬁlﬂ;ﬂd mfaﬂs&r?ereamdeﬂnh@haremmna
was chromat ex e /Et 0A ) [ Qyi o] tooi
(3.12 g, g§ a:ng% éelp dl tthnt?Iaa f: e et lmiupedgoqy ﬂ%g&b%){:&% 1%%8 a d;
3-(5-(2, 5 d| NR&PBJ”QphéW?SpaB“,( 1HSOARIRIGI e-@(-@m 'BonyPIOOR®,  -OCEOR®,
2- phenyl - N%"?%CH)BR% 3 ﬁRm@({_gﬁilazobﬁDN{{lanopyﬁ@m ng@HR=r bexyrat e:

A m xture of

but yl 3- (5- (ZSQiNHﬁﬁQ)BPOpNBH?(fP-)TﬁR PRanR CHCHNR d o- ORS> Allevhi syaloalkds -
2 WD 20061 44 G4RRIT] US200RLRL 0 T2 RRL R 0UL ST R SIAD

g, 0.92 mml) and carbonyl di i m dazol € (0. 17 mmol ) in THF
ruL) was heatndgubsigutediopnigereafs hours. Two nore equival ents of CDI
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t hi adi azol - 2-yepropan-1-anmne: To a cooled (0 C) solution of
tert-butyl 34542, 5-

di fl uorophenyl) - 342- oxoet hyl ) car banoyl) - 2- phenyl1- 2, 3-di hydro-1, 3,4-th
i adi azol -2- yl)propyl carbamate (0.188 g, 0.363 nmol) in

di chl or onet hape00dfoiselL) was added tri phenyl phosphi ne p(cqngzoﬁﬁ,gﬁsza 81
mml ) and 2,6-di-tert-butylpyridine (1.63 inL, 7.25 mmol) WO

2006/ 119146PCT/ US2006/ 016526  f ol | owed by

1,2-di brono-1,1, 2,2-tetrachl oroethane (0.590 g, 1.81 nmol). After
stirring at 0 C for 45 mnutes, a solution of DBU (1.63 ﬁL, 10.9

mmol) in acetonitrile (15 ) was added. The mxturewa g
warmed to roomtenperature.? After Btirring for 36 hou , reaction
m Xt ure was concentr OHder r qu,BSSur e. i due was

di ssolved in eth et te (50 nil)xpnd washed WWM HC1 (30
m.). The aqueous s extracted with st hy‘?b f&gg/te (30 nmL) and

t he conbi ned or@ﬁ‘ g dried over Na2SO4, RS\t gr ed, and
concentrat ed under \r 5d pressure. The residue r omat ogr aphed

(20% et hyl acetate in thanes) to provide the Boc-pr&fected product.
To this product di ss’%\ied i n di chl or onet hane (Oﬁl{m) was added TFA
(50 4). After stirrifngat 0 C for 30 m nutes an roomtenperature
for 30 m nutes, the m xture was concentrated under reduced pressure
to provide the di-TPA salt product as pale yellow,fihn. M5 ES! (+)
/ilk 401 (Mtl) detected; 111 NWVR (400 MHz, CDC13){8 8.28 (br, 2H),
7.69 (m 1H), 7.46 (in, 2H), 7.33 (m 3H), 7.22 (M 1;(5, 7.07 (m
2H), 6.89 (m 1H), 3.05 (n, 2H), 2.64 (m 113), 2|2&"(nR' 1H), 1.94
(in, 111), 1.83 (m 111). Exanple 2 NH2 Ph CT. \ N 12
3-(5-(2,5-difluoraphenvl)-2-phenvl-3-(thiazol-2-v{)-2,3-dihydro-1,3.4
-t hi adi azol -2-yl | propan- 1l-amne [00313]Step A di-tert-butyl

3- (3- carbanot hi ov1l-5-(2, 5-di fl uorophenvl) - 2- pheny1- 2. 3-

di hydro-1, 3, 4-t hi adi azol - 2- vnpr opyl ani nodi car boxyl ate: & m xture of
di-tert- butyI 34542, 5-

di fl uor ophenyl) - 2- phenyl 2, 3-di hydro-1, 3, 4-t hi adi azol ?}7 ropyl am no
di carboxyl ate (0.029 g, 0.054 mml) and NJ / Ar?

di (1H i m dazol -1-y1) met hanet hi one (0.019 g, O. 151 mml) ih DVF (0.5
m.) was heated to 95 C for 17 hours to provi det ’&r e mxture

containing the desired di- tert-butyl RS2
3-(5-(2,5-difluorophenyl)-3-(1H i m dazol e- 1- carb iR3y 1) - 2- phenyl -
, 3-di hydro- 1, 3, 4-t hi adi azol - 2- yI ) pr opy! ami nodi cdft boi*ffl ate. To this
m xture was added anmoni a (0.1 m. of 0.5 Msolution in dioxane).

After heating to 40 C for 13 hours, concentrated &ugous anmmoni um
hydr oxi de (5 drops) was added. After stirring at roomtenperature for
16 hours, the m xture was diluted with ethyl acetate (70 inL) and
washed with brine (30 nmL). The orgaSéhemkX¥er was dried over Na2SOM4,
filtered, and concentrated under reduced pressure. The WO

2006/ 119146PCT1US2006/ 016526 resi due was chromat ographed (15% et hyl
acetate in tﬂ&@ﬁhes) Scherad X1 ilbhstrates apretindd &ir pleBarBe higyclia pyriditst-ciiadiazplings
[0(()21?]2 St5€(F:I) blc ?lg: Fm/mn 1d5y1 guadr1 zolmes usnz% 3ppro Il?.t61§ substituted gyndmyl hrd(gaimnes |
~ thi adi az omlzl@s|dpm¢tmﬁmlaqu’venm%p}am§@mﬂivdsﬁamﬁ Iaren?féiﬂta thgen be
3-(3-car ba%bér@&' o )ﬁl-(zawhréi’emYls oxygcn sulfur -8(0)-, -S(0),-, a substituted mtrogen group

di f | uor ophenyl) - heng ro-1, -t hi adi azgélgiz Eroﬂpg m no
di car boxyl a?ré‘nPBh%B‘@’ Y St‘@t@ferbﬂ‘i‘rgf’)‘ﬁi“hs "’Et‘BtFFe( fomylyio %%& grteger
2- chl or oacet ad;debyﬁkenih’ég% @qu:eept&anag»l piibbtivted Gar@&:ﬁgﬁtp . fedctionDdijh an

hi o oot aFHRHE TEHE: K TS AR AON AR BytenE O BE e o

0.23 rnnol). After heating to 90 C for 17 hour s, the m xt ure was
5



NH2

3-(5-(2,5-difluorophenvl)-3-(4-nethylthiazol -2-yl)-2-phenvl- 2, 3-di hyd
ro-1, 3,4-thiadiazol -2- vl)propan-l-amne [00316]Ms ESI (+) in/z 431
(Mtl) detected; 1H NWR (400 MHz, CDC13) 5 8.58 (br, 311) 7.67 (m
211), 7.41 ( 07 (m 211), 6.19 (m 111), 3.7

3.42 (m 1H %%g"}‘gihi {) 2.68 (m 111), 2.32 (m 211) ﬂc@ﬁwg’aﬁgzim
Exanpl e 2B WD 2006/ 119146PCT/ US2006/ 0165

4-eth |thi amiures at gr bglgw. f@rBieBPFraﬂFecf-?OIeWﬁtkﬁf“ﬁﬁf igo(l: c?s% é P@mng e

[80ggl7]BNS g%fh (a2) 7pdﬂs§uxﬂ45rb6ﬁétel)so&iﬁxh6&ﬁﬁﬁhte Isbiﬁdl&ﬂ? lgéhﬂﬁnmﬂzﬁlemﬁ§ a8d
111) S flPHlafzeI*E‘j‘eS &WMS O{E “1(“5%63 °(“¥‘ ke P‘f‘i"f‘)’d(@ re%‘%‘}‘% ’“teqé‘gdﬁtm

2.10 (in, 1Xi)2 with dnlappidpriaidd b)bsnﬁteamdblqdéz oNkdRonel I2vinl p opitable ok gapic gpluent
00318] T I f 5- I

O0SIoIT0 g SRRl BN ol i e o3

3- (5- ( 3- f | uempRhAERydEIng; ﬁghenalylﬁlezfrt@l - W@ra@ ﬂessnbtdmﬁcéwa?éb podexgpglified py

| carbamat e &O(A%;@Kegm 5@% 535, gi%k)) A%%’T@iﬁ %brﬁi QQ} 684, 919150)%1)01:61%1‘ SRl Perkin

heating to our seal

concent r at edrannd ), 368 dLASAH Eﬂréhesmmsesmaﬁ;cl?eé@u’ﬂh@ V\%sRchiABr%%d@’z A5 d
(1:6 to 1:4,8ibyle:@cet at e/ hexanes) to provide the Boc-protected
product (0.026 g, 42 %9. To this product dissolved in dichloronethane
(1 nL) was added TFA (1 nmL). After stirring at roomtenperature for
30 mnutes, the m xture was concentrated under high vacuugdfor 16

hours to provide the final product as the di-TFA salt. R (+)
nilz 397 (M+l) detected; Il NKR (400 MHz, CDC13) 8 8.1 g1, 211),
7.44 (m 511), 7.34 (m 3H), 7.22 (n, 111), 3.57 (inad a2 29 (in,

111), 3.20 (in, 211), 3.05 (in, 111), 2.57 (m 1H), 2, 48Nm 211),
2.13 (in, 1H, 1.78 (n, 111). Exanple 4 WO R
2006/ 119146PCT/ US2006/ 016526 Xill-3
3-(5-(2,5-difluorophenyl)-3-(4.5-di hydrot hi azol ;2-v1l)-2-pghenyl -2, 3-di
hydr o- L3, 4-t hi adi azol - 2-yl bropan-1-amne [00819] To a so ution of
di-tert-butyl 3-(5 (2, 5-difluorophenyl) - 2 ph&nyl- 2, 3-di hydrcm.u

1, 3, 4-t hi adi azol - d.’)l\'oropyl am nodi car yl.ate (0.182 g, 4,.mol )
in THE (3 nL) was a$ ed di (1H i m dazog~ Rf)mst hanet hi ong 691 g,

0.51 mmol ). After h ing to 70 C for hours t he m xt \@FWas cool ed
to room t enper at 2 ST OTTOST AR pe-Afy dTrobr 8 d€- 10,694, 3. 4
mmol ) foll owed byR4éce'i'|c acid (0.06&gN1.0 nmmol) werg-ddded. After
heating to 88 C for ygfours, the m xtuygez was cool ed to romm
tenperature and chromat ographed (1:20 to 1: 10\9%/1 acet at e/ hexanes)
to provide the Boo-protected product (21 ng, 10%~To thi sgggr?]oduct
was added formc acid (1 nL). The m xtyre was stirred at mt
tenperature for 1 hour and concentrated under reduced pr reto
provide the final product as the fornmat I="éalt M5 ESI (%) z 419
(Mtl) detected; 111 NWR (400 MHz, CDCI/)\52840(br A W 7.54 (m
111), 7.35 (m 4H), 7.27 (m 2H), 70;/( 211), 4.08 (,m,’ ), 3.89

1

(m 111), 3.22 On, 311), 2.94 (M ZLW2 47 (m 1H), R2.14 (m 111),

1.80 (m 111). XHi-5
R4
Xli-e
Scheme XTI
[00228] Scheme XIII illustrates a method of preparing compounds of the Formulas

XI11-4, XITI-5, XIII-6 and XI[-7. XYI-1 can be synthesized in a manner similar to that
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Exanpl e 5 NH2 --it" NN
3-(5-(2,5-difluorottenvl)-3-(5-nmethyl-13, 4- oxadi azol - 2-v1l)-2-phenv1l-2
, 3-di hydro-1.3,4- thiacliazol-2-yl)propan- 1-am ne [00320]Step A
(5-(2,5-di fluorophenvl)-2-(3-di-tert-but oxycarbonyl am nour opyl) - 2-
phenyl- 1. 3. 4+idioa¢hi@e! - 3(2111- v1) ( 1H 3- net hyl i m dazol pdiipshey Bt han
one iodide: To a solution of di-tert-butyl

3-(5-(2,5-di fl, h L

yl §pr (()pyl an#’rﬁ‘ff%%@%sbchy hfhe a? gg]%emes 3%‘ gﬂimm%sb%cgmgfﬁw

added di ( 1H whereid &zs bxyey by tn@tdmhwmear( @hm@sgolumonmﬁqmbmsthanpk F@@Ol
heating to grootg %nggo&)aatg QUL 2tV réH c?f B@ntﬁ&%peﬁtﬂﬁ’ésegﬂﬂﬂ dal B bonverted to

t enperat ure an entrated un uce ressure. The residue was
di ssol ved i thioiidse Sdrevheae Qs S\@; baﬁeatwar& ety Bl and et approppats thipl iy )
dri eg over ﬁ\%@%im %g%t%%f ﬁcﬁqls %ﬂgﬁo]r&ﬁuﬁ%‘éth&r §SBnbe. MhicErtain
resi due was di ssolved in acetonitrile tr,

i odonet hanesRRydmepts.X k1 if subjseipa o ngydr %"& WG’H%‘% Mﬁé’ ‘?%}"8"6@\5’ Vi
concent r at egomnéReranetocafbrdmhe Sgdischlokide aftfod D((Illluhﬁleﬁairu(jés pxygdumi RY is

[ 00321] St ep te but.ox 0 Iam B } - 5
- difluor O%Wén E‘7'2 Bﬁér‘i'yqe cfmf?rtsf[{ th?%tf) ?% v &Gg
To a sol uti approq)ﬁaté &mif@inethanol, methanol or other appmpnate solvent. Incertaln embodlmcnts

di f1 uor ophe, tr(eé%ecfljg;ﬂ‘ %HBEX?%B& dﬂ; tff'@t&ﬁ)@faﬁfy 1;]0) fﬁ)rcp B@ﬁlé' orla 3

4-t hi adi azo uml- anone i od
(0.211 g, OfaQﬂ?merrﬁmbgf -4 Icarebehybtamdrm qubiegzg the hlG“@B‘BBdWI X4 to
di chl or omet fanside3inHicbh MRS REH CALAGRI WA Wih flt§ilhind or Qiheditable
nmol ). After stirring for 30 mnutes,  the mxtura@@r‘s aén}Eltl 0 2d
bet ween di cPAshAwhibe HRRTEPRECRIRRS.  Adfernalively, KP4 oy ("ge & by
aqueous | aygdatiiéas wik byaacdet hrothiidlordivaivigat eiide ane rigthlaiiine. or bther suitable
conbi ned organjcs: vvere ed wi.th 1 ). deied X,
and concentgaéf Eloanu?ﬁ@é%?n Evc?gtcfuf)}f @s?ﬁ‘?‘g #tﬁ s?Pla{?é“ﬂ\%‘/a"é%' Ra¢s
chr omat ogr ap'hﬁeblz(ed@om Xm-mbﬂtrdmax@nmtﬁ at ddxyanied, Ayddxylanipy, ovd @b thekeof

final produgt, Qes%& mf@@{“g["p%ﬁ%#ﬁ%%ﬁ’ﬂg in ethanol, met 01 r other sultable

3 (5-(2,5-difTuorop oxadi azol henv1-
3- di hydr osolve®; 4n @m@méztbmerzs, mr%)whﬁem Qdprprvgen and RS lss"éhYl!u tslt@#e‘b‘fmh

N acet y1- 2mé§%p;i¢ ribfS 2kl a%éqaa@aﬂyﬂc@rﬂ BRI PAMdom @m(p&aéredcbfaﬁmmmny
1) - 2- phenyl - 1 zPsthladlazo . SarPanydreg de (0, 082, 0,0
mmol ) and DY]@F“&@ 1% 4ol Oxég‘?ﬁﬁﬂllje Prdugsc BPB PO R siipesting %ed
POC13 (0. 06@pﬁ>pn£ie findsibeitited Aibest 16dnh tefpaigiudtor BB GMRI tQRFReAAE (i ahﬁml[
30 mi nut es, 1§ Qﬁ{?&% e _was. l%filrtl i oned between di chl oronet hane (10
nL) and sat BFaT8d NEHCEP T2 he aqueous | ayer was extracted with
di chl oronet hane and the conbi ned organics were washed with brine (10
m.), dried over Na2SO4, and concentrated under reduced pressure. The
resi due was chronmat ographed (20:1 to 10:1 hexanes/ ethyl acetate) to
provi de the Boc-protected product (0.033 g, 65%. To this product was
added formc acid (1 nL). After stirring at roomtenperature for 45
m nutes, the m xture was concentrated under reduced pressure to
provide the final product as the formate salt. M5 BSI (+) in/z 416
(M+l) detected; 11-1 NWR (400 MHz, CDC13) 5 8.88 (br, 2E1), 7.64 (m
1H, 7.47 (d, 211, J=8 Hz), 7.31 (m 311), 7.11 (m 21-1), 3.27 (m
111), 3.02 (m 211), 2.51 (m 111), 2.39 (s, 3H), 2.15 (m 111), 1.74
(in, 111). [00323] The followi ng were prepared simlarly using the
appropri ate hydrazi des: Exanple 5A WD 2006/ 119146PCT/ US2006/ 016526
N112 vy NN
3-(5-(2,5-difluorophenyll-3-(5-ethyl-1, 3, 4- oxadi azol - 2-y11- 2- pheny1-2
, 3-di hydro-1, 3,4- thiadiazol -2-yl)propan-1-am ne [00324]MS ESI (+)
mz 430 (Mt1l) detected; ill NWVR (400 MHz, CDC13) 5 8.30 (br, 113),
7.65 (m 111), 7.49 (d, 2H, J= 8 Hz), z.45 (br, 111), 7.30 (m 2H),
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1, 3, 4- oxadi azol - 2-yfl acetate [00325]Ms ESI (+) Iniz 488 (M1)
detected; 11-1 NWR (400 MHz, CDC13) 5 8.38 (s, 1H), 7.66 (m 111),
7.50 (d, 2H), 7.31 (m 311), 7.09 (m 2H), 6.87 (br, 2H), 4.18 (q,
2H), 3.82 (d, 2H), 3.26 (m IH, 2.99 (n, 2H), 2.58 (m IH), 2.15 (m

111), 1.73 ( 1.25 (t, 311). Exanple 6 NH2 Ph |
5-(2-(3-am nor%?%uééil)"'lf -(2,5-di fl uorophenyll-2-phenyl-1 llghljlf%ﬁ?lgﬁl azol
-3(21- 1) ~yly-N-ethyl - 1 3, 4-oxadi azol-2-am ne  [Q0326] Step A

1-(2-(3-di-tert-butoxycarbonyl am nopropyl) - 5-,182 R‘S- di f1 uorophenyl) - 2-
phenyl - 2, 3-di hydro- 1, 3, 4-t hi adi azol e- 3- car bo N-gztet hyl t hi oseni car ba

zi de: Toastlrred solutlon of tert-butyl Mo
3-(5-(2,5-di fluorophenyl)-3-(1H 3-net hylim da olluml car bonyl) - 2-
phenyl - 2, 3-di hydro- 1, 3, 4-t hi adi azol - 2- yppr gp rt)@mate i odi de (0.396

g, 0.591 mmol) in dichloronethane (4 nL) under-{2°was added
triethylamne (0.206 ni, 1.48 nmol) fol | oweR' kya

4-ethy|thiosen1carbazide(0.141 g, 1.18 ). After stirring for 30
m nutes, the m xture was diluted wt I chl or qmt hane and sat urated
NaHCG8. The aqueous |ayer was extracted with ﬁor onet hane and t he
conbi ned organics were washediwith brine, dri over Na2SO4 and

concentrated under reduced BreBure. The resi dﬂJ&F%MiS chr omat ogr aphed
(2:1 hexanes/ethyl acet ate ‘h&rp/{rpw de the prgﬁ (0 167 g, 49% as
a white foam ARt

[ 00327] St epB: 5- (2- ( 3- ami nabropvl) 5 (2 5- d|f|)¢iﬂrr henvll 2- phenvl-1, 3
,4- thiadi azol - 3(2H) - v1) - NBYhyl - 1, 3, 4- oxad' axst—Z amne: To a

sol ution of

1-(2-(3-di-tert-butoxycarbonyl am nopropyl) - 5- (gk 5- di f | uor opheny1)-2-p
henyl - 2, 3-di hydro- 1, 3, 4-t hi adi azol e- Wnylﬁ 4vet hyl t hi osem car baz
i de (0.033 g, 0.057 mmol) in TI-1F (1 ) under\(NZ was added
triethylamne (0.0199 nm., 0.143 mmol) foIIOV\/edzB'yR1EDCI (0.022 g,
0.114 nmol ). After heating the mxture to 50 r 16 hours, the

m xture was cooled to roomtenperature and ' it @A t h ethyl

acetate. The organic |ayer was washed with rurtht ed NHACL (2x),
saturated NaHCO3, and brine. The sol ution was gpjged over Na2SO4 and
concentrated under reduced pressure. The residue was chronmat ographed
(1:1 hexanes/ethyl acetate) to provBdeme®I¥Boc- protected product
(0.021 g, 68% as yellow solid. To this product was added form c acid
(0.5 n). After stirring at roomtenperature for 90 m t ulas
m xt ure was %Qg ENt I acRghoUeillustatte eeaetded ?Pé“ngs%‘)ﬁmm&{% 3 ey l*b?m
pent ane, ried j n@}/i?&y%s%sg Yind evriiiie Xfiviake menattdma@@meflsﬁn!éﬂ o
90% as the XB-patid-% (+) el\@gg},; Eg@ by&&ﬂm&m
(400 MHz, C%%kscﬁbeﬂxﬁ&e@mve Scheynes. 7Amge Y- fﬂ§ (d, 21%}%% 28
(m 311), 7. 06 Eﬁ?‘ JC-Q atl.? %g daPluch 3 but wbt Lidhitedrio, 8 gubptitutgd 9"'1“1'{5 s1t11‘[§|51
2.91 (m 111y Mo TAL) " 212" (My ALk Blo bbiprantdidd. (for
3H). Exanpl eméhglidpthureas r - capadumid 3,5-dimethy ted
2- (5- (2.5 di £LUor aphefy \éﬂelul%{cn&&@omagem thde mquy slvspe 093, 495 h

i adi azol - 3( 2t {B 5- et hy % 84 Srep &Q@@ﬁ&b}&mm—ltoam
2- (et hoxynetdmgawafp??éﬁﬁﬂetqhﬁﬂ ey A T oored ﬁlglf’“r%) S%Ly‘ri t%urem
2006/ 119146PCT. %]g QQB/ Db RGRGreadentsutyay ‘@;Wotlhr%ém; ANon %ﬁ

7.3 mmol ) in“anhydrous, DM:ﬁ( é‘er )@ggg@hymmmmwmbmme ﬁ‘b a -
95% 8.8 mmIC)BZ'tAﬁfflé‘}amé’c“F’r? ﬁg‘” r own ai/ué gn#‘[rgglgseﬁnder the
MOM C1 (0.73 Sﬁieablegs&vdﬁmﬁlbowwéya@@%u@F Y sy |n e Xt ur
warned slowmy to room %r%l-{g%%%& ﬂﬁdz%’g-lal’tm&dne‘rdher@@ ﬁl@)ﬂ?@mqﬂh Amients,
mixture was t4PRRPERE 1P r{éloo 5{) nd_then h Frafoleeoaickhmieing b
acetate (3 x HOnaTKJV-1Thiecatsd vtith R R A Nashed with vat el %@t_
x 50 nal) and by n%ﬂ]£_5§0f0ﬁwedtﬂﬂﬂﬂ&atﬂlﬁht@dthdlyéﬂﬂcmm i Aigx08 IRERE AR

under reduced® ?hécsksure The brown residue was chronat ographed (9:1 to
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[ 00330] Step C
(5-(2,5-difluorophenvl)-2-((nmet hoxynet hoxy) net hyl ) - 2- phenv1-1, 3, 4-

t hi adi azol -3(211)-v1) (1H 3-net hyl i m dazol i um 1- vBnet hanone i odi de: To
a solution of 5-

(2, 5-di fl uor cphesysrds ( ( met hoxymet hoxy) net hyO0- 2- phenyl poddzddé diysds o- 1,
3,4-thiadiazole (0.234 g, 0.668 mml) in THY (3 nL) was added

di (1H i m dazol - 1- yOnet hanone (0.1 00 mmol ) .., After heatsi t
70°C tor 2 RSP R Fe R DELRRA P OB LR & R el
concent r at ep! urdgirogad (DRI SIVLE @n &8 dbtdinsbidny eling XTHILHY tenoret Witne
(5 nL). The,sol uti.on.was wash L L0 er. X .3 I :
\o2S0n conbEREraan Mg o R Bl cBRbflich S o ol vl it AobGbue
acet oni t ri | v arklpvatddocopesdtivandn (Gl Rinbgdim@ntg amineo¥IV-hissiregied edth dhed
the m xtur eh%%lrg&rlcler s & e&ﬁﬁﬁi&%%&’ aﬁxirtqul_rgfﬁxﬂg%drol;p BthioX tir €
was concentrated under reduced pressure to provide the crude product.
[ 00331] St epafford XIV-3 or a tautomer thereof. Compound XIV-4 is prepared by treatment of amine
N-acetvl- 5’@-E_wﬂh tﬂe‘dﬁﬁgr&gﬁ%rb:y[ﬁﬁﬁde{te( SRLDRKMARS %Y JoataNck) willra suitable
phenyl -1 3 4-thiadi azol e-3(2 %L-canbohgdra2|de; T%x@ sol uti.on of

(5- (2, 5-di f a5 lﬂbﬁh@?ﬁ}’eh‘ﬁﬁd"em- certain embodiments, amine -1 1s treated with an N-

( (et hoxy medyaaxamyIRiifetd hyddochlogdtyshd ticbhyhminiingihgdols-eibaito affbyd XF¥-emnet
hyl i m dazol i ui.n-1-. yl L. net hanone i odide (0.392 g, 0.668 mol) in
dichloronet%%ﬂ@m?ﬁm%i’ was added acetohydrazide (0.099 g, 1.34 mvl)
After stirring for 1 hour, the m xture was concentrated under reduced
pressure and chromatographed (10:1 hexanes/ethyl acetate) tgoprovide
the product (0.221 g, 73% . [00332] Stef} E: Ne _N

245- (2. 5-di f | uor opRenvi1l- 2- ( (et hoxyne hoxylnethyl)-2-pﬂéﬁ9VDR22
1,3,4-thiadiazoliﬁwznivl)-S-nethyl-L&rﬂﬁokadiazole: To ayfMpture of
N-acetyl-5-(2,5; LWO 2006/ 119146PCTNVE2006/ 016526 ’%4N

di f| uor opheny14*- -g}nﬂfhe*yﬁe%hoxyW' hy-pe 2 —shemyr- 1 ABTH- Dhisgdi azol e
-3 (2H)- carbohydré8zide (0.221 g, @#49¥ nmmol) and DI EA£®%:634 g, 4.91
mol ) in dichlorody-hane (10 nL) was axmded POC13 (0.376 gxy345 =i np.
After stirring for 30 mnutes, the mxture was partitioned between

di chl oromet hane (10 nl) and satur at&ldemgP¥MB (5 nl).. The organic

| ayer was extracted with dichlormethane (10 nL). The conbi ned

organic | ayers were washed with brine (1Q m.), dried r 2S and
et 0, ST oo Seheies S s fhiss R ogioh pRpiog ey B S X
1|‘ || P%:\/sz 28 gz:.tmzme @ﬁw%an gﬁa&g%ﬂ%toﬁﬁlnpélﬂi m:f'-il1 bﬂ&&tﬁzleﬂt Mthdﬁne@;i'l&dj;nid%
; . . m . , .J=
(m 311), 7‘."1“@5“{"%?%%1? ‘“4‘.1@)6“?"&?"' ‘lflfikg“‘tﬁbze:bsaﬁ‘("ﬁzﬁp}’mﬁ‘?%e4s°zvr?{¥ e s o

(d, 1H, J =dniboBinjents,3mdne XI¥-1 B3 irédted Withdgarogen 1@éfpide and triethylamine in methylene

3-(5-(2, 5-dj r 2 - 3 =LdHeadi - Vobikiz = dF hy

ro-1 3, 4. 1 TP CARRINAAyEs BREEHchalsdh chach N hANRL XEed i s &

2- (3-t ert - bux dkoxzamibo AY RiseryABIBE G IN) the presense gf £1 BRIFQPHAE Pesp1in 2. suitable

phenyl -1, 3, difhdl FbRAP 2Le1ReRd TomBARRAL Th @ik @ricdRients OX 150 hriktddORitiof

tert-butyl 34542,5- ° i . ..

di f I uor ophefiyess alomrming hydrochlquidp s asd friethylaming ia ghanel pt STWEREIITE 3 ba

mat e (0. 123pgviddX €84y AtMioinet therddfT (2 ral) was added

di (1 Himdazol -1-y1) net hanet hi one (0.061 g, 0.340 nmol ). After

heating to 70 C for 2 hours, the reaction m xture was cooled to room

“tenperature and treated with hydrazine (0.027 g, 0.851 nmol). After

stirring for 1 hour, the m xture was concentrated under reduced

pressure and chromat ographed (10:1 hexanes/ethyl acetate) to provide

t he product (0.036 g, 25%. [00334] Step

B: 3-(5-(2, 5-di fl uorophenvl) - 2- phenv1-3-(1, 3, 4-t hi adi azol - 2-v1)- 2, 3-

di hydro-1, 3, 4-t hi adi azol - 2- vDpr opan-1 -am ne: Toasol uti onof 2-(3-tert-

but oxycar bonyl am nopropyl) -5- (2, 5-di fl uor ophenyl) - 2- phenyl -1, 3, 4-thi a
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3-(5-(2,5-difluorophenvl)-3-(3-nethyl -1, 2, 4- oxadi azol - 5-y1) - 2- phenv1l-
2, 3-di hydro-1. 3,4- thiadiazol-2-v1l)propan-1-am ne

[ 00337] StepA: di-tert-butyl 34542 ,5- difluoro phenvl) -34(1-

(acet oni mi no) et hyl | ear banov11- 2- phenv1- 2, 3-di hydro-1, 3, 4-t hi adi azol -

- yl)propyl boxyl ate: To a solution of

(5-(2, 5- d.f|3§ar’%b§ﬂle%‘3 )-2-(3-di-tert-butoxycarbonyl am %ngﬁsé%gll%mﬁ phe
nyl -1, 3, 4-thi adi azol - 3(2H) -y1) (1H 3- net hyl i m dazol i um 1- yOrret hanone

i odide (0.101 g, 0.131 mml) dissolved R% di chl or onet hane (?m_) was
added N - hydr oxyacet am di ne (0. 009y@Ns NilR’iiL mvol ) fokbk R21
trlethylamne(OO , 0.157 mmol ). ter stirring at

t enperat ure for 1Zho%r the m xture nghronatographed ( R
hexanes/ et hyl o provi de X|mp product . TRis ECt was
di ssolved in d| c q’)_) t hane (I rrL tpr’eat ed W th acet 7an ydrl de
(0.080 g, O. 7878 mm ) After stlrrR‘hg at room tenperat uk'e for
hours, the reacti &v-Im xture was concemtt at ed under reduceﬂwgressure
to provide the crude product. [00338L8te% :
3- (5- (2, 5-di f | uor ophenvl) - 3- ( 3- met rfheme XVA. oxadi azol - 5- v11- 2- nhenvil-
2, 3-di hydro-1, 3, 4-t hi adi azol - 2-v1) propan-|-anthe: di-tert-butyl
3-(5-(2, 5- dlfluoroph 1)-3- . .
(0- (acet oxylW#3tho) et ﬁ?%ﬁ%?%’&d%‘ﬁ‘“za pribnd L preperigs So omposnds of e Formules o,
ol -2- 3/ 1) pKwps|snarixvicti ceongonyd XVE1 wasbhpepaedl inpnpytep Gomamine X1 by a
seal ed tube_t C.far t u I o]
room t enper g?a(@ff‘éjga‘ﬂlg‘ di F%aﬁo'g’? Mdﬁﬁla&%ﬁ {ag%geétugk?eag] %t Er@) ﬁ%ﬁ%dcﬁ%lﬁldM
of 1M sol ut kyendcarb@ninidaiggarinc J-alksdv- mc@bmlcbwtemzsodwmamde Sal‘
chr omat ogr ap gsq 1480 GO DA n 3060 I8 brob ] Y1 b5

Boc- protecte his product was a ormc

acid (1 ni) inif tr@ﬁtmmt iwrth Fﬁ?j‘g%ﬂ‘ mﬁ élﬁ&tbéh%ll“&‘ft?ﬂ@ PR-CEBOHF Hﬁf”é ° FRB
reaction m ytd4sRchBsnihibdiBidhie AbiRidndlp e Ithe ﬁn@ﬂ:ﬁ&doﬂ)i @ﬁz&ﬂfeﬂ:aﬁe@ f¢1rowd de

the final product as the f.ormat e, salt

det ect ed; ?i@swwt Eeisioaa t?’ aERTIg) 0T %he§Pﬁr§pr “Eer a“g“i%l B °°r7raml fmﬁowm%‘fl e
7.43 (d, 21%)drochlosde (sﬁ]l &L ahine 7XIVOL (it suﬂ&dt@d, 8 difherylqyarbtarhoniBidgs a(nrh
211), 2.64 11),. 2. 21 ea i Bmmrbhibor the WO
20 0%3 /119146 d% %Hfé@]at lég‘tg%em( graguZe %o?lbwgdll;;)tr &neZ?m or th

5- di f | uor oplapmypiripte 2mpriedmyiethgaol 8- pfvexrighpeitnrg. Gompaupd X¥E{2-can Yejprepared by
3-dihydro-1 ér@ té Jrndom} lﬁﬂokﬁlywbﬁhoﬁtgcp%ﬂd Jwate?-rﬂl rhes&tggg%gﬂvecrﬁeplnpcertam

tert-butyl benzo carbam)t hi o

dlfluorop
pheny1-2, 3- amh«gmrmﬂs_somwm R4 spiren éd\ﬁl"}‘ﬁw%fﬁﬁm%r&r%ﬁlﬂﬁt“&t ﬂﬁ% éd water to

sol ution of phoRide ¢ Mhd B¥R2 or a tautomer thereof.

(2, 5- dlfluoropheny - 2-phenyl- 2, 3-di hydro- 1, 3, 4-t hi adi azol - 2-yl ) propy
| earbamate (1.60 g, 3.69 mmol) in TIE (37 niL) was added benzoyl

i sot hi ocyanate (0.595 nL, 4.43 vl ). After heating to reflux for 5
hours and to 60 C for 16 hours, the reaction m xture was concentrat ed
under reduced pressure. The residue was chromat ographed (30% et hyl
acetate in hexanes) to provide the product (1.84 g, 84% as an

or ange-yel | ow f oam

[ 00340] St epB: net hyl N- benzoy1-243- (tert-butoxycarbonyl)propyl)-5-(2.5-
di fl uorophenvl) - 2- phenv1l- 13, 4-t hi adi azol e- 3(2H) -carbt hi oi m date: To a
cooled (0 C) solution of tert-butyl

3- (3- (benzoyl ear banot hi oyl) - 5- (2, 5-di fl uorophenyl) - 2- phenyl - 2, 3-

di hydro-1, 3, 4-t hi adi azol - 2-yl ) propyl ear bamate (0.022 g, 0.037 mol)
in THF (0.4 nL) was added sodi um carbonate (0.022 g, 0.208 mmol)
fol |l owed by iodomethane (0.006 nL, 0.096 nmol). After stirring at
roomtenperature for 1 hour, nore iodonethane (25 !'AL, 11 equiv.) was
added to the m xture. After stirring at roomtenperature for 15
hours, the m xture was diluted with saturated NaHCO3 and extracted
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[00343] M5 ESI (+) nilz 491 (M+1l) detected; 114 NWVR (400 MHz, 19:1
CDC13: CD30D) 5 7.93 (in, 114), 7.78-7.71 (m 2H), 7.68-7.56 (m 5H),
7.42 (t, 2H, J=7 Hz), 7.35 (m 1H), 7.15-7.11 (m 2H), 3.43 (m 1H),
3.37 (s, 3H), 3.21-3.04 (m 2H), 2.57 (in, 1H, 2.28 (n, 1H, 2.02
(m 1H) . Exanrpd seddotki2 N CF3  peTyus2006/016526
3-(5-(2,5-difluorophenvl)-2-ohenyl-3-(5-(trifluoronethyl)-1,3,4-thiad
iazol -2-v11-2, 3-di hydrol, 3, 4-t hi adi azol - 2-y1) propan; 1 -am ne
[00344] M5 ESI (+) mz 485 (M+l) detected; II1 NI\/R 400 MHz, CD30D) 5
7.67 (m 1H), 7.54 (m 2H), 7.42 (m 2H), 7.3 19,3H) 3.49 (m
114), 3.09 (in, 2H), 2.79 (m 4H), 2.27 (m 1|-|)(';I 174 (m 114). WO
20061119146PCT/ US2006/ 016526 Exanpl e 14 NH2 sz~

3-(5-(2,5-difluorothenyll-2-(4-fluoro nyl #,WS-mathyl-l,SA-thi adi
azol - 2-yl | - 2, 3-di hydr o- 134th|%dr§%|e2 prioph- 1- ani ne
[00345] M8 ESI (+) mz 522 E‘lwm [NH3]) detegted 1H NVR (400 Mz,
CDC13) 5 8.65 (s, 311), 7. azso(m 211), 7.54 (mvi211), 7.16 (m 2H),
7.08 (t, 2H J=8.2 Hz), 3.70 (m 3.25 (s, 1H, 3.04 (s, 1H), 2.93

(2, 3H, 2.43 (t, 11-1,Jm 2.22 (s, 1H, 02 (s, 111).
Exanpl e 15 NH2 3—'&'3) ( K %8 ( :
3-(5-(2,5-difluorot henyl)R gx\ﬁ?,\ fl uor ophenyl11-g% Krm?"nyl 1, 3,4-thi adi
azol -2-y11- 2, 3-di hydr o- t hi adi azol -2-yllp op n-1-am ne

[ 00346] M5 ESI (+) mz 522 (M 17 [Met ecte I%1NI\/R (400 MHz,
CDh30D) 5 7.61 (m 111), 7.41 (m 1H), 729 (p w13) 7.08 (m 111),
3.43 (m 1H), 3.08 (in, 2H), 2.69 (m 111),A7 59)‘(&1‘2, 3H), 2.32 (n,
1H), 1.76 (m 111). Exanple 16 NH2 RY
3-(5-(2,5-difluorophenvll-3-(5-nmethvl -4, 546, 7-R88r ahydr ot hi azol 015. 4-
cl pyridin-2-y11-2- :

phenv1l- 2, 3-di hydro- 1. 3, 4-t hi adi azo?ftffn\?l ronan-1l-amne 91

[00232] Scheme XVII illustrates a method of preparing compounds of the Formulas
XVII-2 and XVII-3. Alkoxyamines of the formula XVI-X can be prepared by a similar
route to the preparation of amines of the formula XXV-1 using the appropriate N-protected
ketone precursor. Compound XVII-2 can be prepared by treatment of alkoxyamine XVII-1
with the appropriate imidate or imidate salt in combination with a suitable base, in an
alcoholic solvent at elevated temperature. In certain embodiments, alkoxyamine XVII-1 is
treated with the hydrochloride salt of an ethyl imidate and triethylamine in refluxing absolute
ethanol to afford XVII-2 or a tautomer thereof. Compound XVII-3 can be prepated by
treatment of alkoxyamine XVII-1 with a guanidinylating reagent such as, but not limited to, a
substituted or unsubstituted S-methylisothiourea, carbodiimide, 3,5-dimethyl-1H-pyrazole-1-
carboxamidine or aminoiminomethanesulfonic acid reagent in the appropriate solvent and at
elevated temperature if necessary. Alfernatively, XVII-3 can be prepared by subjecting
XVII-1 to a N-protected guanidinylating reagent such as, but not limited to, di-Boc-S-
methylisothiourea, di-CBz-trifylguanidine, or N,N-bis(fert-butoxycarbonyl)-1H-pyrazole-1-
carboxamidine in a suitable solvent followed by removal of the protecting groups under the
appropriate conditions o provide XVII-3 or a tautomer thereof. In cerfain embodiments,
alkoxyamine XVII-1 is treated with AN,N-bis(fert-butoxycarbonyl)-1H-pyrazole-1-
carboxamidine in tetrahydrofuran, followed by treatment with hydrochloric acid in dioxane to
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WO 2006/ 119146PCT/ US2006/ 016526 [ 00347] Step A: Preparation of

N (2- (3-azi dopropyl)-5-(2,5-difluorophenvll-2-phenyl -

2,3-di hydro-1, 3, 4-t hi adi azole- 3- car bonot hi ovfl benzam de: To a

sol ution of 2-(3-

azi dopropyl) | uor opheny1l) - 2- phenyl - 2, 3-di hy i adi
azole (1.00 g‘?‘)%’%‘/g ﬁﬂo in 20 nL of -anhydrous THE wglé&é%a&m %EZO I
i sot hi ocyanate (0.45 nL, 3 34 mmol ). The reaction m xture was stlr%:ed
over ni ght atempef theiert-buspcatmoylertotarting aemee i #Rrb g Vil gng fytompp ereo
resi due was isggho t m chr omat ogr aphy (5-35% et hyl

acet at e/ hexairiie g“;’ﬁt gga??ﬁé{rzdétéﬁbéd? elgl red product as a yellow gum (1.45
g, 54 % . [00348] Step B: Preparation of

2- (3-azi dopropyl)-5-(2, 5-difl uorophenyl | -2- phgn%RW

1, 3, 4-t hi adi azol e- 3(2111- car bot hi oam de: To B"sol uti on of

N—(2-(3- azi dopropyl)-5-(2, 5- ’N‘OR

di f1 uor ophenyl) - 2- phenyl - 2, 3-di hydro- 1, 3, 4- th| azol e- 3- car bonot hi oy
Gbenzam de (0.737 g, 1.41 rrm)l) m%D/m_‘ of An yroars THE was added
hydrazine (0.088 nmL, 2.82 mml) The reactlowm&ture was stirred at
room tenperature for 3 hours Nand t hen concent n@tied i n vacuo. The
resi due was purified by flaszh &ﬂ umm chr omat ogr aphy (10-20% et hyl

acet at e/ hexanes) to afforg Ergl red product as a pale yellow foam
0.504 g, 85 % [00349] st ep ’?—’_eparatl on of tertﬁb’utyl

2-(2-(3-azi dopropyl)-5- (2 uor ophenyl) -

2- phenyl -1, 3, 4-t hi adi aw - 3( {/1) -6, 7-di hydrRot ﬁraz%l o[ 5, 4-c] Pyridi ne
-5(4H) - carboxyl ate: To a solution o 7z or

2- (3-azi dopropyl)-5-(2,5-difluorophenyl)* 2- phe w- 1, 3, 4-t hi adi azol e- 3
(2H) - carbot hi oam de (0.300 g, 0.717 nmol) L 1‘@ Arbf et hanol was
added tert-butyl 3-brono-4- oxopiperidine-|I- bxyl ate (0.239 g,
0.860 mmol ) followed by DI EA (0.25 i, 1.43 mm(v)usThe m xture was
allowed to stir overnight at reflu the reated with tert-butyl 3-
br ono- 4- oxopi peri di ne- | - car boxyl at b“f and stirred at reflux
for a further 3 hrs. The cooled m xture was partitioned between

sat ur at ed soI t| on HEQNS
| ayer was e te h[eﬁ‘e Igvgﬁ\ Eﬂ(%at&n%ﬁlgkn%% #%%l%g_gngﬂ’ Ialethg(rifl c

phases were }maﬁhbmd\mﬂﬂ-ibr Arexyamiresd thei formela FYEH-INap guaremﬂl y a similar
concentrate ?_ldt@t()é %%)ara};gl? of ERAUF MPRrRM KiV Qcﬁsﬁ tﬁe' @&}6 e Nfﬂ’btected

chr omat ogr aphy hyl acet at e/ hexanes) (to a ag(toe desi
product as &etons nyteursgie| Goginoynd Y H2 %@e@repvs%y ﬁiﬁ@@gs RS

Prepar at i on 10fimb %5 §prﬁ¥el 1mi@w1$ﬁaa&r 4Rt ,15 céthBihation Ghenyuihbl2 b@h,anydn

':Il-'o 3 a4 S E) |h Iu? Id :ﬁﬂ%gﬂlhc f@yqﬂ eiﬁvated temperature tL‘ﬂ I%rﬁ%tb h&ll%%l’ﬁé %ﬁ{okyam%leWi &e

2- (2- (3- azi depedpitlhe ﬁyd&&hﬁnab s‘altuﬁmnqﬂkyﬂam)dda)te @ piieghyYdmide, i8 refluking alsplateol

(0.515 g, 0.4 ety RYHIGEG hpiapechlien GRoahlnEgcaty g
The ni xture tmmasttolf alk@dalhme X¥THduwithe gu@nidinylpting resgent susinas, dnpt Bolidd

for 1 hour. o t {Rad B ¥ B eSh A g le-
par t1 11 oned TAPLEA B SERRARAGRNLE Ao L TRaTA I pyrrcls
m). The aquewthoximigins ongaminaininomethenssiforip ag O%As,en‘(@ the apyrappigte a‘mﬁF%
combi ned or gapi.Gdaha ﬁﬁ@fﬁec‘!@&ﬂﬁdmwrﬁahvéw VAT can W prepared by subjecting
2006/ 119146PCT/ US2006/ 016526 (20, m.), dried oyer

concent r at edXYHI-Y &2 adv-prgtesied WW@“&%%‘?"‘E@H glat ‘%?g 11516}9‘2 f9: 6\’/\/B§TJ‘§1
(0.251 g, 96{eH hE&Qé%‘ééal @t-epz-kifylRi-adeabs NV- BIE(tert-butoxycarbonyl) -1H-pyrazole-1-

242- (3-azi do (2 5-di flug her,
13,41 i aiaartyp el bR PR S e BT g e span o
yridine. To zapmSplids d:oﬁiﬂmmfs to provide XVIII-3 or a tautomer thereof. In certam embodiments,

2-(2-(3-azidopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1, 3, 4-thi adi azol
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t hi adi azol e [00354] Step A: Preparation of

5- (2, 5-di fl uorophenvl) - 2- net hyl- 2- phenyl- 2, 3-di hvci r o-
1,3,4-thiadiazole. To a solution of acetophenone (0.600 g, 5.00 mmol)
in 20 nL of a 3:1 EtOH/ DCM m xture was added

2, 5-di f| uor ohpmzeébbydrazi de (0.941 g, 5.00 mol). ThEdsaRGhkRa Was
allowed to stir overnight at roomterrperature The reaction was then

heated to 4 ., _f.or ur.s. e re

concentr at %W?ﬁ:u%éngﬁd lfhge? esﬂgll%he @Rblls te’;é{ﬁo x&%"@%’?‘?ﬂ?&%‘?’%%'age
(45), fol | cuasbdxdmidiht msdirabrgtrefanan, déllowrd bzt wiildigedsochlnd acid in dioxane to
acet at e/ hexanes ' - - i RAPAL 2 Yo
yi el d) as a y e)the r&t%ﬁ%&b&y‘ﬁaﬁ%@@@%ﬁ g%béggﬁrepaﬁl}eg%n@zkgmdﬁ@p
5-(2, 5- dlflaa@lnsdp‘igetnvl) 2- met hv1- 2- phenv1- 13, 4-

t hi adi azol e- 3( 2H) - car bot hi ohydr azi de. 5- (2, 5-di fl uor ophenyl) - 2- met hy1-
2-phenyl -2, 3- di hydro-1, 3, 4-thi adi awl e (0.290 g, 1 .00 mml ) was

wei ghed |nto a 25 nL flask and suspended in 10 g Yof anhydr ous THF,
foll owed by addition of t hi ocar bonyl di i m dachgh:e/ﬂ\o 196 g, 1.10 nol ).
The reaction was then heated to reflux for 3 h(b*'ur at which tinme all
starting material was consunmed. The reaction Razool ed to room

tenperature, followed by addltlon/oul;eydrazm v 0. 156 ni, 5.00 mmol).

Fol l owi ng 4 hours at room tenper at al | Ar A

2006/ 119146PCTI\/82006/01652§~“mt erfredi at e wag Cdhsuned by LC- M. The
reaction was then concentratigd, then | oaded tmxB ot age- (45) foll owed
by flash col um chr omat ogr § (10-50% et hyl acet at e/ hexanes),
affording the desired pr rp% purity; 0.268 749 . (00356] Step
C. Preparation of 2-(5- 2 - |f‘l‘uoropheny1) 2- mefy Vi - 2- phenyl-1, 3, 4-
t hi adi azol -3(2111-v1)-5- th)%:{/ 1 3,4-thiadi azed ell g2

5-(2,5-di fl uorophenyl) - 2- matHY I - -phenyl 1, 3, 4- thi a&' aw e- 3(211) - car bo
t hi ohydrazi de (0.268 g, 0.735 nmol wei ghgd“' R%ﬁo a 25 nL 1 neck
flask, and suspended in 9.0 niL of tri hyl or acetate (0.088 g,
0.74 mmol ). Ptoluenesul fonic acid hydrate e”@ 028-A%, 0.015 mmol) was
t hen added, and the reaction heated to 80 GrfoiN 1 hour. The reaction
was then concentrated in vacuo, and then puri Kixed by Rash col um

chr omat ogr aphy (20-50% et hyl acet atgseéhex s) yielding 0.201 g, 70%
of the desired product as a white 6% ESI (+) mz 389 (M)
detected; 1H NWMR (400 MHz, CDC13) 5 7.56 (m 211), 7.34 (m 211),
7.27 (M 21l - 08 §Mnkh e Rt profhinP oiipoustor dXPuRlE: 19
3- (2- ( 3- ani XBp2 enl/XIX-8- Hadsziksfof the ferphatarXAX)yL qu(bs prepeig by 2 siguilar opE & a
zol -2-y1)- 2thd ]pfét:am(t%cb'f abnthe of BHe FSHATOXTVR1 Ylglhé)hﬁ rh@f)roplﬁa@pﬁfpmto%ieﬁﬂeﬁne

Preparation o ert-
3- (2- (13- (t eRTEIEaL: yp@fppﬁépql]%l§ﬂ| 7P &gﬂeﬁﬁr@%lm)treatment of hydrazine XIX-1 with the

5- (2, 5-di f | 4pfpphe Miililte 2r 3mdlht9}'sdﬂ@u Tombidetibi inatli ;A RRRbI2 byde) Pr apylbahalidam
ate. To a so tloir;i of tert

4-(3-(tert-BHEYHE ﬁ@fﬁﬂﬁ%ﬂfwo%mffwaﬂ%e%&8151{?%%"83‘?‘5‘5&&?%“@?%8‘6

g, 3.55 nohydrdchloRdd salt affanaetti3l imidhte HhDENMhylaminerie refasingddedute sthanol to
2,5-di fl uorgbe i ohydr.azi S
stirred ove c{‘ﬁ?ﬁ'ﬂ o aygumlfl dtﬁ%r%%t u(?Oénpg?Dﬁi%éﬁ gﬁplc)ig Preg-%% @a? é%goi‘"a
hours. The lnsémzme SBX 41 withua @&n:émylamezg@m@m%ahllédotl Imitgd tu @, Suﬁsbt’sl@ééf
directly to urPﬁ Lﬁgg %@yhsofﬂﬁén&r&m@aﬁioolaﬂm{dt: ajfsﬁthgﬁ%ﬂrﬁ‘ﬂ izgmt&ﬂfoﬁ&h&"me

(20-50% et h acet at e/ héxanes reldin desire roduct as a

yel | ow seni ors@nm@m@mmvf@@egﬂfoslz %d repgﬁe}e%]ﬂ& gpropriatprselye A g vated
tert-butyl @mpear(difdeBdstary UAdnshtiva, haksy daub@ ;)aeéaamsaajeetm XIX-1 to a N-

57 (2, 5 i F1 U0 gD i Wt A GS PN B Y sty e Qi & 4
yOpropyl carbamate. Tert-butyl 3-(2-(3-(tert-butyl di nethyl silyl oxy)pheny
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hydr oxyphenyO- 3- (5- et hyl - 1, 3, 4-t hi adi azol -2-y1)-2, 3-di hydro-1, 3,4-th
i adi azol - 2-

yOpropyl earbamate: t-Butyl 3-(2-(3-(tert-butyl di nethyl silyl oxy)phenyl) -
5-(2, 5-

di f1 uor ophen thyl -1, 3, 4-t hi adi azol - 2-y0- 2, 3- 4-th
i adi aw - 2- yég g @ﬁ%ﬁ?ban&te (75 mg, 0.113 mml) was aéﬁéﬂﬁ@“&mé

25 nL flask and dissolved in 10.0 nL of THF then coqgled to 8 g TBAF
(0.39 nL, OCBSifyipia)idines ondEdistrEbHPsEhRT Dy epsrazalerl caroxamiding do vtas

al loved to A0S Aldv8 SVHE Nhr@Bdting Teupk aRed:i Be aiﬂamimatee
was concentéﬁg%bggdgﬁggngﬁ?/i}léggs then re-dis %k&f 1<]1rllg|éri: é@& \ th&
sat urat ed NsriimsdoPOYEORIXAer &Eignerhaeel shycertyn g % aéﬁle
vacuo. The jegi duga@s R | w,reiﬂnsbafz-bamvabm@r) 1 FkjiybablyHl @atboramidiee  in
successive washes with 1N HCl. The qrgani c

vacuo, and TP‘H@‘Y@‘@W"B?Wedﬂﬁfeﬁtﬂ?ntt“ﬂ{hgﬁﬁo(ip%ra%mgﬁ&g% a%l?% ﬁﬁ%%ﬁh@grt
chr omat ogr apfok 6%@1@5%tailhygrommﬁod XBkanbapinRY, &?fam:lr ' pigdydtesshy ed
product (51 82% yi eI a . h
Preparat i on[(’g?ssé I%‘ PRS l?no(’fé%tus&%tgg%gga c]b %8%%%%@#%&83 (R the
met hyl - 1, 3, det 6 aphra;mate- Brotedting? pduphi Kiard fupctionality qorwalaen E i ihevG%ﬂ‘Pé‘ﬁol

: Tert- bUt y| § ay be necessa In these cases, deprotec’non of sald funcnonahty can be
dlfluorophenyi hyd roxyp enyO0- -met'h

- y - i gzol - 2- yO0-
2, 3-di hydr oac@m@plmhedtmmaetmwlmeﬁw@swﬂw E&‘raﬁ%‘}?ﬁ]ﬁé" ‘P%‘f o Je ?ftﬁ ¢4 mol)

was wei ghedygy ﬁﬁ% dHembbi@dKoet (B ielve3Gon 1WA use in a variety of apphcatnons As will
2006/ 119146L’CT 82006/ 01

6526 di.ssol ved
HC1- Et 20 ( 1beeppreciated pstosegilsd %ﬂ&nfalé‘%ilsn%?ﬁ£ {‘K}?ée%r"é%‘é*’tmé’wa t J%Qet Shas
]EI r Eed atZOB&Od% hﬂgﬂ@gﬁ@ilu&&elﬂﬁym&edsmgros decfaasioglthe bétokimbf 2 Corampuény i Bat s
of HCl- Et was adde t action_ni S bi
addi ti onal BURHLR Waﬁ"hgpageldd{aferefng |°51ﬁ i @%éﬁgaé,vav:@ géglﬁf:ugﬁtg)r%‘qdml ne
vacuo to af tquilibriamyetheoby ialibitidg OITMV®0$ Ptaineeompprents.p Sinpifer arpragghes magh

col um chr ofTRt Q 09{? }}y ?'ls% 40% MeOH DCM) , affor di ng the desired
product (31 4 lel'd) as a yellow foam M5 ESI %3| ni.z
ik

(M+1) det ec(twa37]| HNI\/R enpOanbsimentDiisgomgyunds of o ipvgptiopdry used tg Inogw.iate
(211) 1H 7.19 (érgPotlJ-Jplﬂ le Méloggihugaﬂmmg ?ro?oﬁg&d%ellldy‘):ls fﬁ‘eﬁin fiflosid. 1 The 1€2m98
1m60 ( m 1111)10 %%P%& Qgelmpe%f a}teﬂnggn‘igpc @mdée\r-? Ifngnﬁr?,, B%ﬁgmg Ac@asmgkgn’d

1, 3, 4- t hi adigaz@king spiddle formation. The term "m1tot1c spmdle formation” as used herein refers to

2,5-di fl uorophenvi 1-2 435 di ndle
. §/| ) pr op an’ org zaélﬁ{l ﬁé ml?@%@%]lgf’ %.r res R mﬂ’ohc 1?ﬁel§'i'n§ AR 5%1 dl
2- ( 3- azi doprigyfynt)ierB ¢f&s E-waiitdfit anmstqalﬂamql))olazsmth@mfyllﬂamn

1,3,4-thi ad;;@_g,je 3(%;%&%5 gﬂaémﬁqﬁ%ﬁm&b%e%séﬁrﬁzuﬂ%rm& )ma&n&taﬂﬁ d

i fl uorophen pheny 4-thi adi azole (577 r’gqh %1
ol ) was  diastiith eamitefickinesin T hgan erx@pcin@wédhwﬂ%t&dqnteﬁleﬁ ember of the bim

thi o-car bonx{ilgm, i A2zt e (ARBInIThs @esémemlws @agnthat easmor efHidx is
for 1 hour

rreacti on m xture was oled top 23 C, d dr az ne
(557 o G, aomebion hih Btrba oy b § SA0E] SRPIERD 1 A S o e
12 hours. ThespC hiEsH B adtivdNofthixdtid ke shsrdni efheragaeizms may eldo hmiodulated
purified by fl ash col gﬁm} chro tocr

(hexanes/ et HYIPeLEBPAY ﬂﬂedx?ff”? nt{%ﬁh}ﬁg f}crmtéd{p%nro\(@ndlucfn %?%ﬁher mcre%rf% .

Step B: or decreasing spindle pole separation, causing malformation, i.e., splaying, of nutotlc spindle

_2 SE §H§ E)’ i)ZI dOPr Oogxéi%rwma(causg]g %o&lh%élgﬁ ggx‘ﬂl\fga]uogoﬂﬂgﬂ}f&ncjspﬁdlé hib adivagp!
2-(3- azi doprwifis jhe Sefutic afikIPubor tetearvyrpyes Zrayraiagts aal/ey fmempntsef k5B &5(

2H) - car bot hi g iﬁgr({) %ﬁ:tle%tc(u% %Qlem m g b@i]nhfmm By t%&r@bﬁﬁ@bﬂkﬁ&brb@nt mventlon

trimethyl-ort rmat e with a few cg staﬁ

pPTsOH ( 10 ngl00239D5 mﬁ#fomwswéﬁﬁweﬁtwn% ugefyldor rping;diigsaan ?%“éh’“ons

reaction m xd;ie8 byVaShotnk® BelCRRRE B deitiChralfekatiinl iTideasd stayes vhials bancie tieared
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[ 00364] Step A: Preparation of
N-(2-(3-azidopropvll-5-(2,5-difluorophenvl)-2-phenvl-

2, 3-di hydr o-L3, 4-thi adi azol e- 3- car bonot hi ot hbenzam de: To a sol ution
of 2-(3-

azi dopr opy1) -wo tederbrodt f | uor ophenyl) - 2- phenyl - 2, 3- di hy dsc@@nbaodsidhosdzbi adi
azole (1.00 g, 2.79 WO 2006/ 119146PCTALS2006/ 016526 mml) in 20 nL

of anhydrous THF wa ded benzoyl ..sot hi.oc at.e
mol ).~ The ‘%Ye%%ﬂet#ﬁdwﬁg PR LS &8‘“5?40 ﬂ%"‘%%‘%ﬁ‘ugb et g"te Eéd, 4 %agicr:]er,
cool ed and aﬁf@ﬂﬁxﬁm{erc’e&eﬁd drifiritisn giaf rejdotion, nﬁkmmmry/\bcsvepdmaﬁﬂ, eafl poliferbtianh

R s e L e B
Preparat i orhkaf Iﬂrs(a’@pra@atdd)thabpw@)w Basep HB-odilsf nao petptedn pilyyperpighisrstive or

h ?24( g h:;;lq{ Q(nger% ?ﬂ# &gﬁ&,ﬁhw@} MGl TQufte $OAtbdtOMFoPlexample, during
di f | uor ophewgng h ings epllsimay b penlifpyaiing "nprmally”.dout prplifersiqnenhancenegtngt ¥ oy
Dbenzai ni ineﬁQ:d?gzzmﬁﬂy In fhd aéHEﬂl‘t&re ér&laz&llﬂhaﬂﬁe 188 Myt scatd Hint praliferatiche d

hydrazine (0.0 7.82 mol ).. The r s stirred
t enper at ur e‘n‘f‘%‘}at‘%“ ﬁ%?es‘%“f"*l‘?é?\ e &ftP. v e&& (i[o] g‘?ﬁ’g‘ ?fgascf%tl orr%
purified byinkibiasdthe glowiofchylaned agantspinyhi¢hliva®dy effdutsithe crop. Thus, in one

tate/h t fford h d - :
ot e ot i SRR P RS e mdae
2-(2-(3- aZI dapy ewm)ﬂlﬂse(:@n@fﬂﬁp’fbﬂm aphenoiihese disorders or states.

2- phenyl - [ﬁﬁﬂﬂlf hi adf'h@ {renﬁérg '59’50 Vp]tav'ic@? TonehinfRY A0 NoRpitRhe tr Gbadg i n

e-5(4H) - car o a sol ut

2- (3- azi doﬁrmgym}lfean(ezdxsnr@nr i1 ywpendeviish compsipehpragetically effiolivs drk- 3
(211) - car bgthioarlsieof Be Q&Qe:ﬂ vantﬂl? of%hﬁnhd’éuﬂ&llﬁhcc@ﬁtaw& ket @loditigs
added tert-butyl "3-brono- erldlnell Fﬁ%%‘g Xr{il ﬁz\%d&,gt

0. 860 mmol )n§dioligReirie tbﬁf@&a(l ceutigally-ac ‘J% Fe ThPReemPaiiEy:
allowed to ﬁidl piha@iéﬂdhﬂctaghdmlﬁtmﬁreik tt‘drxhe ticaitent dfedtypaiprolifoiatiteatitordouiugh a3-

br oro- 4- oxop erltgﬂ{}%g b:];c%t OX. ed bes qu)(gmnngﬂm r}%m?ht PI ggpé)ﬁgdgrﬁégsmé

for afurthé{1 h& Y urevva oné

saturat ed Nahi@@gics bieast,i mad,( B@k,nt:)lalamnﬁt ma(ena(nsqusfa@; colaisefaly lseopbagadlous
| ayer was figer 391113111)1 ThGa R b @ﬁ%@ha@ d
phases wergt)é%[/\l/a“g%fé%QI %}Sﬁ%@&(é 5Ly drlgeg’dgﬂoser Ra2804, “and
concent r at ediyrpid cgagelio. The resi due vvas purified by flash col um

chr gmit ogr a{ﬂb‘;ﬁtﬂ 5- : g—oﬁfﬂeﬁow&?nQQ ot ak qfréaaﬁ anRstont Bayifobe uiche ag aﬁﬁm@h
roduct as a bri el.l ow fo
Igr epar at i orPets: i’y (‘1’4"dt1 ating, ?jﬁcﬁ‘?"(%]b‘ilfosl é’“%ag mo"mg?rf PE%‘F gﬁh@%’?ﬂ? %P%H‘@’nﬁ

1, 3, 4-thi addeao}mbdﬁaﬂﬁra&ﬂtmﬁﬁﬁtﬁtsﬁ t et rahydr ot hi azol or 5, 4-el pyri di ne:

To a sol uti ter

2-(2-(3-azi @@%‘%pyo- < (”?Aé%“’&a’fs? S A metEyd o tsping » popermyeliferative Sfoder
? (() 2 % % é 1) Olﬁ 2 feanghah yoiupishis@hu{eﬁgm %ﬁ){l ma%gqmm;@%?g |am§>o@1t of
The m xture %&gpdsﬁg&)rre eng ﬁlgﬁr at 0 l%['drrhé:n uﬁ?ﬁ} ooﬂﬁﬁee er(gt Sﬁgeg

for 1 hour.mytphsliccnselven ﬂmekf uleonggmbediment.caidcasiradgelaiss dehﬂF%Fé%Dé °Gnd

partiti oned. el Wens %Hi’rﬁqm{ﬁghtuaﬂaausaﬁni Baddad Bashlce PandRMHo0Bre5:0 Hekd, @ck( 30
m.). The aqueous, | ayer was ex

racted with Et x 20 and,.t he
conbi ned or 8 Hdnspa QwEaR, g estali SRS R F’r?p]bﬁgFa’etef a’i’rLg)“?ech%“éa& KAize,
Na2804 and E@ﬂ%&iﬂ; ﬁaafh@gis ispinal @64 (bldod, siinf a&dlatdmmmmd product as a
yel | ow gum 60/ 036 E; Pre ar
2- (2- ( 3-azi @gﬁ% yl) er(tit 8?"f ?‘JUEF%%hgﬁ]?/ enf\c/) he péeﬁent invention, or
1, 3, 4- t hi adplammcerBically1ceapiableSsalts tingdrugs, Eneiﬁbo‘lltetsenrrsahytds of biidzohpnusdss- c
luvri di ne:
2-(2-(3-azi o%‘?‘é‘%%t}i{eéﬁ%’%g s énr?gﬁ B oyl e ot A e o
-3(2H) - y1) - diaghosd s hﬂt"@lgrha!wehc@t bang gasices] pw#eptm ofecey, elu@%ceg cageen 00
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t hi adi azol - 2-yl ) propan- 1-am ne

[ 00371] 2- (3- Azi dopropyl)-5-(2,5-difluorophenyl)-3-(4, 5-di net hyl thi azo
| -2-y1l)-2- phenyl -2, 3-di hydro-1, 3, 4-t hi adi azol e was prepared as in
Exanple 21, Step C, utilizing 3- chlorobutan-2-one in place of
tert-butyl 3- 4 xopi peri di ne-1-car boxyl ate. Red e
azide as in Ié'garrp e9]§§ Step F affor ded the desired pro 61%?00«3@16&9

yel | ow powder, 25% MS ESI (+) m z 445 }22? detected; 11- A er
MHz, CDCb) @ the Bepd apql nqqly cutanepus Qfdnffaz‘il}l ORga, | YJerinG pangay, €¥n %ﬁ‘) ’
7.04 (M 2HeetalSeaher  BancekHDf the.aAfl fefibn, 2ddn)ach 2arkdr, (avjonldehder, BredsD cfuser,

3 (5 2 v ieonogs i 1 o it s ShkieBR Ty ATRAG Rt
4-t hi adi azobared{odfaldf ) enbbdétrivkh)1 cardiomat & the meamclcemmarﬁoﬂ@ar?haiéa or
[00372] St ep A e e&gﬁea%lgag ﬁcdgﬁﬁihy&lscgm,(c%ncge? ofifle %Q%Qgrﬁy Ihnces bLthe small

5-di fl uororf
phenyl - 1, 3, ﬂatestiueadmm ofmc(smp@)neysyst@m (egz.crierceriofthe tysojd: arathyrpidcs giirenpl

]E r20r5n 3 ]S i’g gé 'm-gﬁ)[é)n f]oft tlsFues cancer of the urethra, cancer cf the penis, prostate cancer,
iflu y

-t hi adi azol e-3 ot hi oa
as in Exarrpbléomﬂr asntebu\%mlmsvhq tEIP?FQ Ofe‘thH Jhood) ygprbetis | %W%?ﬁﬁé?

pl ace of teﬁltaadaytcxdceﬁomQ lHElné’gr orOHER (B, Ir&mn@ﬂlcaﬁmm@,xqakomem cﬂi'ﬂ%rcnal
[00373] Step Preparati on

2-(2-(3-azi E@ﬁﬂowiefplssn(szofsthcF@Fﬂd}ﬁcﬁwewﬁ (&8 RURY CNS lympboma, spinal
3, 4-thi adi azgl uﬁﬁﬁﬂﬂrélnyt&ﬂlghbrh&sdatﬁaﬁtbxyhﬁdncm@l e- 4- car boxani de: To a

sol ution of dinethyl ne (,0 "
anhydr ous Tm%%@s ad A& r’relfoﬁ?larla? ﬁ%m%%%g@%ﬁe)ag{f&d&rﬁ 54 vsed
ol ). The samdrebihgesblymshis tpplicatidn atd, miessrothawise indicaied referrto ¢l WW&%&*S

Tt S e bt G5 e,

I—% ﬁt: i azol e-4 carb Xyl
ate (0.035 gm,cluc@sc'pummo} limted) 155 tha_alzppr%rgwlw 3§ SR ey

at roomt e”ﬁﬁ'}[’l F A6y & fess}% DRHER E‘i‘&u@kﬁaw & overSxpidssad ﬁdi Mseﬁ)fdﬁr Brdsink
aqueous Roc s

e's salt solution th artitioned
sat urat ed NEknae (@ 1@“@@%%&11338%@ Ei’gt h’ﬁ‘} pro%r?@%?ﬂq JeEEe ﬁna‘Q/’%l‘?ll ﬁeg ant
extracted Wigrbsidst Qﬁce (a@tivatidD oftds; aBy atnh euntudsTitian @eblifrga b aeqebias ézoswer e

washed with brine n o
vacuo. The Ikg)gsfcau tugﬁ;rsi ?xilté)aglgerat? %'\E,rrant Sefie ﬂhx%é’;%ﬁea I{]%afs?‘& atch and
(20-35% et hxﬁ aaﬂsrataed hexignaes) cdlle ' ff Boed proieretes fisdsesr B0 fbACha gbeggant

yel | ow gum 4 p C. Preparation of
2-(2-(3-am r%%npnFop -E‘-é’{gfagé‘ggﬁ‘ﬁ‘]uglrrgphen |).-2- pheny| -
1, 3, 4-thi ad|[@{l_26$] 3( 2Mhe yiarm. Rireating. mes Hgad K@raéowesa BHisk drdisatrd; mepw (

3- Azi dopr opyd .-y alIev1at1ng inhibiting the progress of, or prevcntmg the disorder or condition to
i uor ophenyl) - 2- phenyl -
2,5-difl hemy1)- 2- phenyl - I,

3,4-thiadia t hyl
t hi azol e- 4- vdveﬁhcaebdﬁﬁﬂa@mbc erz%le gt mcfecmpt%?f%“ﬂ}aé“%aﬁfc%&d‘%%n dfr%’m%
Exanpl e 21, BtRerk! ab Qsalfl hatifl adles d&ﬁﬂw’lﬁdnﬁibﬂcﬂ,l@éfemSO ahey edt| o virepingde |

0.024 g, 60% NB FSI ct.ed: 4001 Ny
CDC13) %37, 63TpHTE 1&"15“’*(‘“27‘i S‘Bm?%gg%l(ﬁ °"E) d’%eﬁ%%e‘s in %a‘% M @9‘01 Mh
(m 111), 7.di@gdion oRklfiseale 26hd{tion in 4 ibnmal s@R <, huamn,)andzm ey fopt lzmi)

g 5 > 1V\§)S 200 Gﬁﬁ‘@% ng MM%%B&%&\B@H%&% disblse comaRibn{dFh/of HlevRPIR i NiBAR ©

2- (2-(3-am mopditiqy 1) - 5- (2, 5-di fl uorophenvl) - 2- phenvl- 1, 3, 4-t hi adi azol

(3020 - y1) - Noodig Y| Ut R80bfinds D Ao el @@:aze'a]awneraa;mﬂbmm with
anal ogous nmanner” to Exanple 24, utilizin | am n

di met hyl ami rasher drugs asg therapieg ussfl fihgirgaien éliSF*’é?iStE}F %‘Pl?fnﬁfgl
?:([))!3 IO([:I)) go‘;m G%fﬁblgél iﬁ i{ﬁtcﬁb;k%%sﬂﬁ4 A&!Hrrlih g?ﬁﬁﬁeﬁdspc&bﬂﬂvﬁn(cﬁ&ﬁl Matzides a
(m i
3.63 (in, 11mgthodzforsatipg a fpg‘g] f‘*f%i“’% é“s"ré?fﬁ‘ W%’?ﬁ% °°fﬁ‘§es (‘@“ﬂ% ge%‘)ﬁ%
111), 1. 82 (tmsald-&lil)am@]pﬂhcr@éaﬁ‘qaﬂ}ecf&&uhllaﬁcunt of a compound of the present invention, or
62




H ?1 N

3-(5-(2,5-difluoronhenvl)-3-(3-nethyl-1H1, 2,4-tri azol -5-y1)-2-phenvl
-2,3-di hydro-1, 3,4- thiadiazol -2-yDpropan-1-am ne [00376]Step A:
Preparation of nethyl 2-(3-azidopronyll-5-(2,5-clifluorophenvl)-2-
phenvl- 1, 3, 4-idioacliiage! e- 3(211) - car bi mi dot hi oate: To apEalsbiolaes20f

2- (3-azidopropyl)-5-(2, 5-

di fl uorophenyl) - 2- pheny1-1 - %ﬁi‘lza - i QadbfiGat
(0.120 g, d é@)m 70 lfﬁﬁrnac‘iep tr?ﬁlei)g?l E’;H ki ?nn%%tﬁ c&?%@ol%ﬁ%&&hﬂms glgté?d
met hyl i odivith ah@niBRErophgeniGudupsyhbiof limigdter stirring for 16 hours at

roomtenper , 1ed] LplstitldhugVas AGUEHRS thetcB adriskd W €
stirred for[%azu?ﬁrt gb%ﬁpﬁ%ﬁggﬂﬂﬁ%cgﬁ%em rgat ed i glﬁvzlacuoe ‘?’ﬁg rfaiii due

was partitireadisal esalpayn sueht (s apkHlatiogHERITS (0T nPFIRRg PSR eaBPRIARDy
an?m t hedaq %&H&oépﬁﬁxﬁfde,\mg@%hﬁs@&%%lﬁhﬂm i cgbﬁﬁbu(?lilaﬁslntﬂjﬁhnrﬁgd pitrgimﬁreas);
conol ned organi c nas wer e _was W t rne drl. e VEeL
Na2SO4 and ""BBW@H&P%& r e ar%%u?f‘.u?o?‘ﬁeé REIR RS Bﬁolr%qylméu Y Iﬁﬁeaéh
col umm chr areicagtid pytedadif; Rlikeet ytthaeedtta tebddhecaabiside ydakfuradort bee

desired product, 0.124. % I 7 ; - At

2- (3-azidop g}?\ﬁfﬁ’?ﬁf %%ﬁfa? ? ﬁegr‘%sp%genﬁy%jgﬁg e(a gP arrtg%th Ilézd]&l%‘gﬁo'\C/)j\l!%gs62 such
200611191 46RPCF-BROIeIIgi8528 cthyl-4-0xoquinazolin-6-ylmethyl)-N-methylamino]-2-thenoyl)-
igﬁ 3; ?bﬁ‘ E)][ﬂg}é@ﬁilcfaéé‘&)% é@ﬁ%@?%ﬁ@oﬁg ey aBipik; InthrabytliAdi B0k &iamleind
azi dopr opy Dleogy¢in, doxerbirincleenomepip epirhicim ddgpubictn, mitamyqiy-Gfagtingmein pady) .
car bi m dot h@adfycld) Lddkitdic ey Gor@Raiple, ¥inch afalopi Mikelvinrisias vaththethe,
acet ohydrazi de (0.017 g, ,0. go nﬂlzoh% Thecﬂixtur_e S _war nead L0, QS C
and sti rr ed/dssine;gdyangpedbine and faxpias like faxah Apd,XQie) 7 JPROS O REF A RIE™S)
and stirredfeatexingfid epipddephyddotimuike eptbheide and ediposide; ammenmastopeteat entl

w th water é%lotg%%n.and extracted with Et0OAc (3 x 10 nlL). The conbi ned
organi c pha@BRHEFY washed with water (10 nl) and brine (10 ni), then
dried over [BBEESIA an(l) cotseint ramisd sidh eacub-estpgensr €81 @rEnRlastaparife; ed
by T1ash CalutehiRRtR0%ARYE b RIS RhOY LsrdlatalAblIeANERad (o

produ ale yell olid, 010

afford the desired ct as a p OW S 0. % 29% .
[ 00378] St emx@pplp;ri@baqt@@qn@naxgﬁ-andmgens (for example, bicalutamide, flutamide, nilutamide,

3-(5-( |21 5- i ﬂoﬂ&&%p Q&&Yel)ancf"d_aﬁ:d@ﬁwh]{d’-c;gahb-Qa(t_gﬂéqropherllylsulphonyl)-z-hydrox;lr—z— _
;;I ag? ( Z’-,.S,-Aéllpﬁéiﬁ%g g I;G}an?éth%i)g;opi%ggnﬁi_dg)),3 Lﬁi&hh Iax%gglo%%tg 6r21¥r]ﬁ{p2§o°n?s%' (f_ora m

5- (2, 5- di f | dxesplppestydin; Bapgomlimeidiyiserdlid), prd2edtogend (& ckantpley eg@irgihaceiatd), 2,
3-di hydro-1, 3, 4- thi.adi azol e .01 e fSnd N
Exanpl e Zl,ﬁg?%?fe s I%ISZ(? deﬁgﬁlg@?'ieas ggflo%cg%q%?% dcto}aazé\l@}n%g{ e gt eén
sol i d, 0. O0Ohibifor6&F%m-riducBS|sudhiar finasteridd 14 (M+1l) detected; 111 NWR

(400 MHz, 3 Ty i . 211) s 20
ORI COPT. G P S G A o ¥
2.18 (m 1lhibitaks Tike (marintagtaf) amsh inhititersnpl arokipageplasminogen activator receptor
2-(5-(2, 5- dfuflétfdf?)[ ophenvl)-3-(5-nethyl-4,5, 6, 7-tetrahydrothi azol or5. 4-
clovridin-2-y11-2- henvl- 2, 3-di hydro-1, 3, 4-1 hi adihafzol - 2-,bny et h%%)l

[ 00379] St ep[OK@SO]Dr ep <) nhiljitorgfof growth factor function like growth iactor antibodies, gro

2- (2- (tert - fubyleslipRbemitbibd (b1, id dntiSerER, Atibody trastumuzab [Herceptin'™]

di f | uorophenvl) - 2- ph 1- 2, 3-di hydro- 4-t hi adi azol e:. JTo. a sol ution
of 3+ (tort By PREBREADY SPib RoFERD ICPP, PO Tranees iy Sthl
mol ) i n 20kifdse Gfihikitods AndriexineHheeonine Hifiké DEMitwm s(faxdekeniple, inhibitors of the

2,5- 0 {1 Uor gbenz gt ALV AZLAS, (0800 et 23 STRIQ. B i

allowed to ¥ oo enperature ours, t
uncapped f ometB&yHe@merphetinapheenxdgrimeriindeamdide | nlgdEivibe. 1HBP1FE%I ddeCrnas

purified byﬁfeﬁg?ﬁ,g%ng‘glr?%s(f.ﬁfeﬁga{e&ggﬁ}@lgﬂr}%&M%Mi%é edd®in®f fN1G74)h8nd 6-

desired pro orange ol 92% whi ch was cont am nat ed
with 3-(tert-butyl di phenyl silyl oxy)-1- g?enyl propan- 1-one. The




WO 2006/ 119146PCT/ US2006/ 016526 conpound was carried forward to the
next step wi thout further purification. [00380] Step B: Preparation of
N-(2-(2-(tert-butyl di phenvlsilyloxv)ethyl)-5-(2,5-

di f | uorophenvl) - 2- phenvl-2

3-di hydro-1, Qvéz&u@hﬁlﬂk azol e- 3- car bonot hi ovnbenzam de: Jg. &,50h#4kkon
of

2-(2-(tert-butyl di phenyl si] yl ox di f L uorophenyl) - 2- phen
yl -2, 3- di hyadgoigo- ﬁ @-cglﬂli%f%ﬁ#oa’f %féf}) h’yétﬂ?r@‘%fp Wbﬂﬁ‘ﬂ” lﬂ““z%m%‘& o@P
anhydr ous TEiYByashigebead tRenaatidedieo bhvdriiasainly 0d 2hitits oPthé Seprtvoyt) .
The reaction s, all ode to stir overnight at reflux then cool ed and
concent r at e8PV REFE T he esi due was purified by flash col um

chr omat ogr afegsij 5- 10@@ aettiankiogoit skt hisk anthede whichapliibit theteffecttiefsyapcatr

d |} 0, o
21[ 0231(2“ (?Z ' ? d%&l ha? érovﬁkg@c 3 ?oz Tex8in y]fl? Zlft:e/ &Q&éﬁ&] entiGRelfed ofll SRVRKICRR

di f1 uor ophemym;odyz@mmab m\@stm ]hpcmmoa@imswh@e ith;& dsplasert in ST ehdicetivy o
sol ution of i\ %22596 WO 97/30035 WQ.97/32856, and WO 98/13354) and compounds that
(tert-butyldi pheny si Tyl oxy)e f)-5-(2 5-dif| uor ophenyl) - 2- 5%“

3- di hydr o- 1 warkaby ethdr saichaniss- @f@é%ﬁdtnﬁmﬁlﬁ’l ippigtrn Rt fieerip ogBy fpe o,

0938 ol ) wiyfe Al Q0268 MO i B MAR) added hydr azine (0.060 i,
1.87 mol) e reaction was stirred at r (Eﬁx?rpoerature for 3 horElrsm

then concenf{®3®d i n(Waresdlar FRBagRES PEIDTS S FTSTRtn A% P EPTRSP
chr omat ogr aphyosed -id FYTe Phlkcatia Etiat eV e99eme®), WO @hosap.d W @0de&i9y &d0

product as aHB&zgr‘%SB%X%J Oa%@oﬁgﬁ% 87% [00382] Step I):

Preparati on .
2-(2-(2-(t e[ﬁogsn;t vl d(v}ilhﬁmiyénse DiAax RNt thyhpiesTfor example, those which are directed

(2,5-difl uoro nvl dsz?’ﬂﬁ &%@SQF&%@% lant%%l%kj) vl) -6, 7-di hydr ot

ar i 1ste
hlazoI0154c r‘%a carboxylafe: To a sol utTon of 1u
2-(2-(tert- l{ﬂﬂt2§41d| phémblmd t}lbr@myamqwhe;,-@h{dzlgéor example GVAX™, approaches
di f1 uor ophe %%lac% éenejs Stoh 33 Eﬁhﬂkﬂ&laﬁeﬁ@ﬁCMrmﬂzoﬁﬂEﬁ? (zene-
(0.500 g, % ; nL of et hanol wgs atﬁlded tert-hutyl
3- br ono- 4- o;asweseqnﬁmwoﬂwﬂaﬂﬁmm pproaghgs gu e P4ing.fyiosing Jpamifasy
by DI EA (0. %1&1&& kidasé 3r m&ténal Tit@redhotdse! Eﬂzym&nﬁhlbmmhhstto igddage patient
overni ght at reflux then treat

3- br ono- 4- o3V BFRALRE §F B QwrﬁP%sufkiﬁ@"?%?‘%%m 151895 BTSN} ot hy's

for a furthgeozSsihour ¢x) illaferagol ed m xt ure was partl ti oned bet ween

sat ur at ed sol

| ayer was e te w)t]%mﬁ@%%r%f pﬁlrag%l@ Q‘?&dﬁe co Jg‘%ggﬂluig%
phases wer e apmedths twmhaﬁgrthm@n(@%emg)fy off padient GyRor 01%’1283@1 asa‘iﬁfﬂls'fecmn with
concentr at egﬁoﬂ?éé%ﬁéﬁoas &Hﬁuﬁlﬁ 91 SRS BlrkchioBfe- QMcrf)ﬁlﬁ@ccﬂ‘dh&ldﬂﬁulatmg
chr omat ogr aphy Yo et h acet at e/ hexanes) to af. desi re
product as deoldrsapaigachyeliol We%fF [T-cep) anerey @Pprm % 1 B ‘éﬁﬂ%‘tt" gmune ce s
Preparati on sgdp »¢ cﬁ&nﬁe&r&&f&ft&d’d&ﬂdﬂﬂcdﬂ&h@)ﬁmb&bi er@kﬁbﬁhhﬁéﬂs‘fcﬁtﬁd Rinfor cell
di fl uor ophenvl | - 2- he #lhl adi a%q% 3(2H)-v1)-4 5 6

7-t et r ahvdr J0FS a&QBHPEﬁa eﬁusmg(ﬁnﬂ)} PPREIUOIESH o] uti on of tert-butyl
2- (2-(2- (terpozenyt vyl diganeizydiatdoyd apxnty atchyd i,tlteﬁ:-akﬁ’ng&nubmtms signal transduction

di fl h 2- 4-t i

o 5.4 o] pyrtabie: PR ibihed iChBERh BTk b a Y R O
(0.180 g, O.i@@torsriicjogical wsprnseofnofifivs.atntihotianess tereriedd anfibadies) HY§-Cofhe
moxtur e was Shllathilitl, ;ndg&ugl Rl abashilse BrBRYES t hen concent at ed
in vacuo. The res

I'ti oned between EtO0Ac (20 and
saturat ed NAPZSB sol Jicrofing 2o 19 amset chehaduesipg theyfers \ﬁéFQ gevidet tded

with EtOAc (p%alﬁaaéeguéﬁ—lomp-gﬁﬁoﬁ blrlﬁiﬁga%rﬂlﬁﬂh&oﬂﬁ&ﬁﬁﬂS I Weddine@hdi€ifl aid &dh
brine (10 nmL), dried over Na2S congefd}_‘rate i.n vacuo. t.o af {celp
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[00259] This invention also relates to a pharmaceutical composition for inhibiting
abnormal cell growth in 2 mammal which comprises an amount of a compound of Formula X
or a pharmaceutically acceptable salt, solvate, metabolite or prodrug thereof, in combination
with an amount of a chemotherapeutic, wherein the amounts of the compound of Formula I
or pharmaceutically acceptable salt, solvate, metabolite or prodrug thereof, and of the
chemotherapeutic are together effective in inhibiting abnormal cell growth. Many
chemotherapeutics are presently known in the art. In one embodiment, the chemotherapeutic
is selected from the group consisting of mitotic inhibitors, 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 prenyl-protein transferase inhibitors.

[08260] This invention further relates to a method for inhibiting abnormal cell growth
in a mammal or treating a hyperproliferative disorder which comprises administering to the
mammal an amount of a compound of Formula I or a pharmaceutically acceptable salt,
metabolite, solvate or prodrug thereof, in combination with radiation therapy, wherein the
amounts of the compound of Formula I or pharmaceutically acceptable salt, metabolite,
solvate or prodrug thereof, is in combination with the radiation therapy 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.

[00261] This invention further provides a method for inhibiting proliferation of cells,
comprising contacting said cells with an effective amount of a compound of Formula I or a
solvate or pharmaceutically acceptable salt thereof, or a pharmaceutical composition
comprising a compound of Formula I.

[00262] 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
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cells to radiation treatment. The amount of the compound of Formula X or pharmaceutically
acceptable salt, solvate, metabolite or prodrug thercof, to be used in this method can be
determined according to means for ascertaining effective amounts of such compounds as
described herein or by methods know to those skilled in the art.

[00263] The compounds of this invention may be used alone or in combination with
other drugs and therapies used in the treatment of disease states which would benefit from the
inhibition of KSP kinesin. For example, a compound of Formula I or a pharmaceutically
acceptable salt, solvate, metabolite or prodrug thereof may be administered to a mammal in
need thereof in combination with one or more other anti-tumor substances, including, but not
limited to, mitotic inhibitors such as vinblastine; alkylating agents such as cis-platin,
carboplatin and cyclophosphamide; anti-metabolites such as S-fluorouracil, cytosine
arabinside and hydroxyurea; one of the preferred anti-metabolites disclosed in European
Patent Application No. 239362 such as N-(5-[N-(3,4-dihydro-2-methyl-4-oxoquinazolin-6-
ylmethyl)-N-methylamino]-2-thenoyl)-L-glutamic acid (also known as ZD 1694 and ICI
1694); antisense RNA and DNA oligonucleotides such as G3139, ODN698, and GEM231;
growth factor inhibitors; signal transduction inhibitors, such as agents that can inhibit EGFR
(epidermal growth factor receptor) responses, such as EGRF antibodies, EGF anitbodies and
molecules that are EGFR inhibitors such as the compounds ZD-1839 (AstraZeneca) and
BIBX-1382 (Boehringer Ingelheim); VEGF inhibitors such as SU-6668 (Sugen, Inc. of South
San Francisco, CA) or the anti-VEGF monoclonal antibody of Genentech, Inc. of South San
Francisco, CA; cell cycle inhibitors; intercalating antibiotics such as adriamycin and
bleomycin; enzymes, for example, interferon; retinoid receptor modulators such as
bexarotene, 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-methylgluirayi-CoA
reductase) such as simvastatin (ZOCOR®) and atorvastatin (LIPITOR®); prenyl-protein

transferase inhibitors; inhibitors of protein kinases that transduce cell cycle checkpoint
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hydroxystaurosporin, 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.

[00264] The compounds of the present invention may also be used in combination with
inhibitors of mitotic kinesins. Examples of inhibitors of mitotic kinesins, and in particular the
human mitotic kinesin KSP, are deseribed 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 03/39460 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 and WO 04/064,741.

[00265] The compounds of the present invention may also be used in the treatment of
cancer in combination with compounds that are not anti-fumor 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 proglitazone,
rosiglatazone, gene therapy agents, and inhibitors of inherent multi-drug resistance (e.g. p-
glycoprotein inhibitors).

[00266] 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.

[060267] A compound of the present invention may also be administered in
combination with an agent useful in the treatment of anemia, such as epoetin, by way of
simultaneous, sequential or separate dosing of the individual components of treatment.
[00268] A compound of the present invention may also be administered in
combination with an agent useful in the freatment of neutropenia, by way of simultaneous,
sequential or separate dosing of the individuval components of treatment. Such a neutropenia
treatment agent is, for example, a hematopoietic growth factor, which regulates the
production and function of neutrophils such as a human granulocyte colony stimulating
factor, (G-CSF). An example of a G-CSF is filgrastim.

[00269] A compound of the present invention may also be administered in

combination with an immunologic-enhancing drug, such as levamisole, isoprinosine and
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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.

[00271] The invention also provides pharmaceutical compositions comprising a
compound of Formula I, or a pharmaceutically acceptable salt, metabolite, solvate or prodrug
thereof, and methods of use thereof for inhibiting abnormal cell growth in a mammal,
comprising administering to a mammal in need thereof an amount of a compound of Formula
I or a pharmaceutically acceptable salt, solvate, metabolite, or prodrug, thereof, alone or in
combination with 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,

[00272] For example, anti-angiogenesis agents, such as MMP-2 (matrix-
metalloprotienase 2) inhibitors, MMP-9 (matrix-metalloprotienase 9) inhibitors, and COX-II
(cyclooxygenase II) inhibitors, can be used in conjunction with a compound or
pharmaceutical compositions of the present invention. Examples of useful COX-II inhibitors
include CELEBREX™ (alecoxib), valdecoxib, etoricoxib, lumiracoxib and rofecoxib).
Examples of useful matrix metalloprotienase inhibitors are described in PCT Publication Nos.
WO 96/33172, WO 96/27583, WO 98/07697, WO 98/03516, WO 98/34918, WO 98/34915,
WO 98/33768, WO 98/30566, WO 90/05719, WO 99/52910, WO 99/52889, WO 99/29667,
U.S. Patent No. 5,863,949, and U.S, Patent No. 5,861,510. Preferred MMP-2 and MMP-9
inhibitors are those that have little or no activity inhibiting MMP-1. More preferred, are
those that selectively inhibit MMP-2 andfor 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). Such conjoint treatment may be achieved by
way of the simultaneous, sequential or separate dosing of the individual components of
treatment. Such combination products employ the compounds of this invention within the
dose range described herein and the other pharmaceutically active agent within its approved
dose range.

[00273] It will be understood that the specific dosage level and frequency of dosage for

any particular subject may be varied and will depend upon a variety of factors including the
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[00274] This invention also provides compounds of Formula I for use in therapy. An

additional aspect of the invention is the use of a compound of Formula X for the preparation
of a medicament for use as a kinesin inhibitor.

[00275] In order to use a compound of the Formuia I, or a pharmaceutically acceptable
salt, solvate, metabolite or prodrug thereof, for the therapeutic treaiment (including
prophylactic treatment) of mammals including humans, it is normally formulated in
accordance with standard pharmaceutical practice as a pharmaceutical composition,
According to this aspect of the invention there is provided a pharmaceutical composition that
comprises a compound of the Formula I, or a pharmaceutically acceptable sait, solvate,
metabolite or prodrug thereof as defined herein, in association with a pharmaceutically
acceptable diluent or carrier.

[06276] To prepare the pharmaceutical compositions according to this invention, a
therapeutically or prophylactically effective amount of a compound of Formula I or
pharmaceutically acceptable salt, solvate, metabolite or prodrug thereof (alone or together
with an additional therapeutic agent as disclosed herein) is preferably intimately admixed
with a pharmaceutically acceptable carrier according to conventional pharmaceutical
compounding techniques to produce a dose. A carrier may take a wide variety of forms
depending on the form of preparation desired for adminisiration, 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 (fo promote long term storage), emulsifiers, binding agents, thickening
agents, salts, preservatives, solvents, dispersion media, coatings, 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, 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.

[06277] The compositions of the invention may be in a form suitable for oral use (for

example as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions,
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msufﬂatlon (for example as a 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).

[00278] Suitable pharmaceutically-acceptable excipients for a tablet formulation
include, for example, inert diluents such as lactose, sodinm 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 agents 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 the
gastrointestinal tract, or to improve their stability and/or appearance, in either case, using
conventional coating agents and procedures well known in the art.

[00279] 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. For
example, compositions intended for oral use may also contain, for example, ene or more
coloring, sweetening, flavoring and/or preservative agents.

[00280] 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 wetling agents such as
lecithin or condensation products of an alkylenc 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).
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flavoring agents may be added to provide a palatable oral preparation. These compositions
may be preserved by the addition of an anti-oxidant such as ascorbic acid.

[00282] Dispersible powders and granules suitable for preparation of an aqueous
suspension by the addition of water generally contain the active ingredient together with a
dispersing or wetting agent, suspending agent and one or more preservatives. Suitable
dispersing or wetting agents and suspending agents are exemplified by those already
mentioned above. Additional excipients such as sweetening, flavoring and coloring agents
may also be present.

[00283] The pharmaceutical compositions of the invention may also be in the form of
oil-in-water emulsions. The oily phase may be a vegetable oil, such as olive oil or arachis oil,
or a mineral oil, such as for example liquid paraffin or a mixture of any of these. Suitable
emulsifying agents may be, for example, naturally-ocourring gums such as gum acacia or
gum tragacanth, naturally-occurring phosphatides such as soya bean, lecithin, esters or partial
esters derived from fatty acids and hexitol anhydrides (for example sorbitan monooleate) and
condensation products of the said partial esters with ethylene oxide such as polyoxyethylene
sorbitan monooleate. The emulsions may also contain sweetening, flavoring and preservative
agents.

[00284] Syrups and elixirs may be formulated with sweetening agents such as glycerol,
propylene glycol, sorbitol, aspartame or sucrose, and may also contain a demulcent,
preservative, flavoring and/or coloring agent.

[00285] The pharmaceutical compositions may also be in the form of a sterile
injectable aqueous or oily suspension, which may be formulated according to known
procedures using one or more of the appropriate dispersing or wetting agents and suspending
agents, which have been mentioned above. For parenteral formulations, the carrier will
usually comprise sterile water, agueous sodium chloride solution, 1,3-butanediol, or any other
suitable non-toxic parenterally-acceptable diluent or solvent, Other ingredients including
those that aid dispersion may be included. Of course, where sterile water is to be used and
maintained as sterile, the compositions and carriers must also be sterilized. Injectable
suspensions may also be prepared, in which case appropriate liquid carriers, suspending

agents and the like may be employed.
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a conventional, topicaily acceptable, vehicle or diluent using conventional procedures well
known in the art,

[00288] Compositions for administration by insufflation may be in the form of a finely
divided powder containing particles of average diameter of, for example, 30 pm 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.

[00289] 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 acrosol propellants
such as volatile fluorinated hydrocarbons or hydrocarbons may be used and the aerosol
device is conveniently arranged to dispense a metered quantity of active ingredient.

[00290] Compositions for transdermal administration may be in the form of those
transdermal skin patches that are well known to those of ordinary skill in the art.

[00291] For further information on formulations, see Chapter 25.2 in Volume 5 of
Comprehensive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial Board),
Pergamon Press 1990.

[00292] 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 adminiétration, the
disposition of the compound and the discretion of the prescribing physician. However, an
effective dosage is in the range of about 0.001 to about 100 mg per kg body weight per day,
preferably about 0.5 to about 35 mg/kg/day, in single or divided doses. For a 70 kg human,
this would amount to about 0.0035 to 2.5 g/day, preferably about 0.05 to about 2.5 g/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
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for administration throughout the day. For further information on routes of administration
and dosage regimes, see Chapter 25.3 in Volume S of Comprehensive Medicinal Chemistry
(Corwin Hansch; Chairman of Editorial Board), Pergamon Press 1990.

[00293] The size of the dose for therapeutic or prophylactic purposes of a compound of
Formula I will naturally vary according to the nature and severity of the conditions, the age
and sex of the animal or patient and the route of administration, according to well known
principles of medicine.

[00294] In another embodiment of the invention, an article of manufacture, or "kit",
containing materials useful for the treatment of the disorders described above is provided. In
one embodiment, the kit comprises a container comprising a composition of Formula I or a
pharmaceutically acceptable solvate or salt thereof. The kit may further comprise a label or
package insert on or associated with the container. Suitable containers include, for example,
bottles, vials, syringes, blister pack, etc. The container may be formed from a variety of
materials such as glass or plastic. The container holds a compound of Formula I or a
pharmaceutically acceptable solvate or salt thereof, or a formulation thereof which is
effective for treating the condition and may have a sterile access port (for example, the
container may be an intravenous solution bag or a vial having a stopper pierceable by a
hypodermic injection ncedle). The label or package insert indicates that the composition is
used for treating the condition of choice, such as cancer. In one embodiment, the label or
package inserts indicates that the composition comprising a compound of Formula I or a
pharmaceutically acceptable solvate or salt thereof, can be used to treat a disorder resulting
from abnormal cell growth. The label or package insert may also indicate that the
composition can be used to treat other disorders. Alternatively, or additionally, the article of
manufacture may further comprise a second container comprising a pharmaceutically
acceptable buffer, such as bacteriostatic water for injection (BWFI), phosphate-buffered
saline, Ringer’s solution and dextrose solution., It may further include other materials
desirable from a commercial and user standpoint, including other buffers, diluents, filters,
needles, and syringes.

[00295] The kit may further comprise directions for the administration of the
compound of Formula I or a pharmaceutically acceptable solvate or salt thereof, and, if
present, the second pharmaceutical formulation. For example, if the kit comprises a first
composition comprising a compound of Formula I or a pharmaceutically acceptable solvate

or salt thereof, and a second pharmaceutical formulation, the kit may further comprise
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2-phenyl- 1, fords bid @tipaual of Foid)a i b) a fhadnaceutically acceptable solvate or salt thereof,

di methyl-6 H-sulch %é t?zl;lgtis Erhciags%.lieg._s%bhlé 191%: &éiie%ﬁy anclu'des 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 indusiry and
are widely used for packaging pharmaceutical unit dosage forms. If desired, 2 memory aid
can be provided, for example in the form of numbers, letters, or other markings or with a
calendar insert, designating the days in the treatment schedule in which the dosages can be
administered.
[00297] According to one embodiment, an article of manufacture may comprise (a) a
first container with a compound of Formula I or a pharmaceutically acceptable solvate or salt
thereof, contained therein; and optionally (b) a second container with a second
pharmaceutical formulation contained therein, wherein the second pharmaceutical
formulation comprises a second compound with anti-hyperproliferative activity.
Alternatively, or additionally, the article of manufacture may further comprise a third
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 budffers, diluents, filters, needles, and syringes.
[00298] In certain other embodiments wherein the kit comprises a composition of
Formula I and a second therapeutic agent, the kit may comprise a container for containing the
separate compositions 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 preferably 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.
[00299] Accordingly this invention also provides a kit for treating an abnormal cell
growth condition, wherein said kit comprises a) a first pharmaceutical composition
comprising 2 compound of this invention or a pharmaceutically acceptable salt thereof; and

b) instructions for use.
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compositions are contained in separate containers. In other embodiments, said first and

second pharmaceutical compositions are contained in the same container.
[00301] In certain embodiments, this invention provides a kit for {reating an abnormal
cell growth condition such as hyperproliferative disorder or a hypoproliferative disorder. In
other embodiments, this invention provides a kit for treating an abnormal cell growth
condition such as cancer, antoimmune disease, arthritis, graft rejection, inflammatory bowel
disease, or proliferation induced after a medical procedure. In other embodiments, this
invention provides a kit for treating a fungal or other evkaryote infection in a mammal.
[60302] 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
the 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
[00303] In order to illustrate the invention, the following examples are included.
However, it is to be understood that these examples do not limit the invention and are only
meant to suggest a method of practicing the invention. Persons skilled in the art will
recognize that the chemical reactions described may be readily adapted to prepare a number
of other KSP inhibitors of the invention, and alternative methods for preparing the
compounds of this invention are deemed to be within the scope of this invention. For
example, the synthesis of non-exemplified compounds according to the invention may be
successfully performed by modifications apparent to those skilled in the art, e.g., by
appropriately protecting interfering groups, by utilizing other suitable reagents known in the
art other than those described, and/or by making routine modifications of reaction conditions.
Altematively, other reactions disclosed herein or known in the art will be recognized as
having applicability for preparing other compounds of the invention.
[00304] In the examples described below, unless otherwise indicated all temperatures

are set forth in degrees Celsius. Reagents were purchased from commercial suppliers such as
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2-(2-(3-aninopropy1) 5-(2,5-difluorophenyl)- 2- phenyl-

df i net hyl - QM%%H 4H 1, 3- oxazi n-4-one 78 y7".
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[00305] The reactions set forth below were done generally under a positive pressure of

) PCOI‘ US2006/01652¢6

nitrogen or argon or with a drying tube (unless otherwise stated) in anhydrous solvents, and
the reaction flasks were typically fitted with rubber septa for the introduction of substrates
and reagents via syringe. Glassware was oven dried and/or heat dried.

[00306] Column chromatography was done on a Biotage system (Manufacturer: Dyax
Corporation) having a silica gel column or on a silica SepPak cartridge (Waters).

[00307] 'H-NMR spectra were recorded on a Varian instrument operating at 400 MHz.
"H-NMR: spectra were obtained as CDCl; solutions (reported in ppm), using chloroform as
the reference standard (7.25 ppm). Other NMR solvents were used as nceded. When peak
multiplicities are reported, the following abbreviations are used: s (singlet), d {doublet), t
(triplet), m (multiplet), br (broadened), dd (doublet of doublets), dt (doublet of triplets).
Coupling constants, when given, are reported in Hertz (Hz).

Example 1

3-{5-(2.5-difluoropheny!)-3-(oxazol-2~yl)-2-phenyl-2.3-dihydro-1.3 4-thiadiazol-2-yl)propan-
l-amine

{00308] Step A: di-tert-butyl 3-(5-(2,5-diflyorophenyl)-2-phenyl-2.3-dihydro-1.3.4-
thiadiazol-2-yl)propylaminodicarboxylate: A mixfure of 2,4-difluorobenzothiohydrazide
(1.57 g, 8.32 mmol) and di-tert-butyl 4-oxo-4-phenylbutylamino dicarboxylate (3.32 g, 9.15
mmol) in EtOH/DCM (20 mI/20 mL) was stirred at room temperature for 48 hours. The
mixture was concentrated under reduced pressure and the residue was chromatographed (20:1
hexanes/EtOAc) to provide the product (3.12 g, 70%).

[00309] Step B: di-tert-butyl 3-(5-(2.5-difluorophenyl
henyl-2,3-dihydro-1.3.4-thiadiazol-2-
butyl 3-(5-(2,5-difluorophenyl)-2-phenyl-2,3-dihydro-1,3,4-thiadiazol-2-

-3-(1H-imidazole-1-carbony)-

Dpropylaminodicarboxylate: A mixture of di-tert-
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and concentrated under reduced pressure to prov1de the crude product (0.58 g, 100%) as a

brown oil.
[00310] Step C: di-tert-butyl 3-(5-(2.5-difluorophenyl)-3-((2.2-
henyl-2.3-dihvdro-1.3.4-thiadiazol-2-

yDpropylaminodicarboxylate: To a solution of di-tert-butyl 3-(5-(2,5-difluorophenyl)-3-(1H-
imidazole-1-carbonyl)-2-phenyl-2,3-dihydro-1,3 4-thiadiazol-2-y1)propylaminodicarboxylate
(0.289 g, 0.461 mmol) in acetonitrile (3 ml.) was added iodomethane (0.288 mL, 4.61 mmol).
After stirring at room temperature for 4 hours, another 5 equivalents of Mel were added, and
then again at 20 hours, 24 hours, and 28 hours (5 equivalents Mel at each time point). The
mixture was concentraied under reduced pressure and the residue was dissolved in
dichloromethane (5 mL), To this solution was added 2,2-dimethoxyethanamine (0.121 mL,
1.11 mmol). After stirring at room temperature for 16 hours, water (30 mL) was added and
the mixture was exfracted with dichloromethane (2 X 25 mL). The combined organics were
dried over NayS8Qy, filtered, and concentrated under reduced pressure to provide the product
(0.270 g, 88%) as a brown oil.

[00311] Step D: tert-butyl 3-(5-(2.5-diflucrophenyl)-3-((2-oxcethyl)carbamoyl)-2-
phenyl-2.3-dihydro-1,3.4-thiadiazol-2-y[Ipropylcarbamate: To a solution of di-tert-butyl 3-
(5-(2,5-difluorophenyl)-3-((2,2-dimethoxyethyl)carbamoyl)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propylaminodicarboxylate (0.258 g, 0.388 mmol) in THF/water (10 mL, 5:1)
was added p-toluenesulfonic acid (0.060 g, 0.345 mmol). After heating to 70 °C for 16 hours,
the mixture was difuted with ethyl acetate (100 mL) and washed with saturated NaHCO; (30
mL), brine (30 mL), dried over Na,SQy, filtered and concentrated under reduced pressure to

provide the crude product (188 mg) as a brown film.

[00312] Step E: 3-(5-(2,5-difluorophenyl}-3-(oxazol-2-y1)-2-phenyl-2.3-dihydre-1.3.4-
thiadiazol-2-yl)propan-1-amine: To a cooled (0 °C) solution of tert-butyl 3-(5-(2,5-
difluorophenyl)-3-((2-oxoethyl)carbamoyl)-2-phenyl-2,3-dihydro-1,3,4-thiadiazol-2-
yDpropylearbamate (0.188 g, 0.363 mmol} in dichloromethane (15 ml.) was added
triphenylphosphine (0.475 g, 1.81 mmol) and 2,6-di-tert-butylpyridine (1.63 mL, 7.25 mmol)

77



3-(5-(2,5-difluorophenyl)-3-(1, 4-di met hyl -
1H pyrazol - 5-y1) - 2- phenyl - 2, 3-di hydro-1, 3, 4-
t hi adi azol - 2-y1) propan- 1- am ne
3-(5-(2,5-difluorophenyl)-3-(4- nethyl-lH-

pyrazol - 5-y1) 2,3-di hydro-1, 3, 4- -
t hi adi azol -2 ‘g,’%f)"?%%gyﬁ"’ll an ne PCT/US2006/016526

3-(5-(2,5-di fluorophenyl)-3-(4-nethylthiazol -
5-y1) - 2- phefojlewal B H2-Hipehnt- 111 2B2-detehlcienthare(0.590 gyl $hmawhndfier shirne ag |

N 87 S-P i §m[3§)t, m
4-y1) - 2- phenyf&l 4%51(1 gu«;%?g%oﬂ{ &l &ﬂﬁ?ﬁkgﬁéﬂ%o%% fgrégétgiﬁﬁ@dgn r%()a “?SS)

IN t,-- S 3agdsd. (TZe smmtlrp M@bqsl@\plﬁ @fqgnleﬂ tgroegx_tmepp}tl}rﬁ 5 g}mng for 36 hours, the
4-y 1) 2- phe Q¥ diog maxtthe M4dEReehtratedudabli o RiRdssute. THE JeRIBRPAS dissolret DeetD

acetate (50 mL) and washed with 0.2 M HC (30 mL). The aqueous layer was extracted with
ethyl acetate (30 mL) and the combined organics were dried over NaySO;, filtered, and
concentrated under reduced pressure. The residue was chromatographed (20% ethyl acetate in
hexanes) to provide the Boc-protected product. To this product dissolved in dichloromethane
(0.5 mL) was added TFA (50 pL). After stirring at 0 °C for 30 minutes and at room
temperature for 30 minutes, the mixture was concentrated under reduced pressure to provide
the di-TFA salt product as pale yellow film. MS ESI (+) m/z 401 (M+1) detected; 'H NMR
(400 MHz, CDCL) § 8.28 (br, 2H), 7.69 (m, 1H), 7.46 (m, 2H), 7.33 (m, 3H), 7.22 {(m, 1H),
7.07 (m, 2H), 6.89 (m, 1H), 3.05 (m, 2H), 2.64 (m, 1H), 2.24 (m, 1H), 1.94 (m, 1H), 1.83 (m,
1H).
Example 2

1-amine

[00313] Step A: di-tert-butyl 33
dihydro-1.3,4-thiadiazol-2-v}propylaminodicarboxylate: A mixture of di-tert-butyl 3-(5-(2,5-
difluorophenyl)-2-phenyl-2,3-dihydro-1,3,4-thiadiazol-2-yl)propylaminodicarboxylate (0.029
g, 0.054 mmol) and di(1H-imidazol-1-yl)methanethione (0.019 g, 0.11 mmol) in DMF (0.5
mL) was heated to 95 °C for 17 hours to provide a crude mixture containing the desired di-
tert-butyl 3-(5-(2,5-difluorophenyl)-3-(1H-imidazole-1-carbonothioyl)-2-phenyl-2,3-dihydro-
1,3,4-thiadiazol-2-yl)propylaminodicarboxylate. To this mixture was added ammonia (0.1

mL of 0.5 M solution in dioxane). After heating to 40 °C for 13 hours, concentrated aqueous
ammonium hydroxide (5 drops) was added. After stirting at room temperature for 16 hours,
the mixture was diluted with ethyl acetate (70 mL) and washed with brine (30 mL). The

organic layer was dried over NaySOq, filtered, and concentrated under reduced pressure. The
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3-(5-(2,5-d roph A

I m dazol - @%ﬂg ﬁyﬁjgf—é—%ﬁ—ﬁ%g

t hi adi azoI - thiad@rml -Gk alvimine: 940 a solutlon of di-tert-butyl 3-(3-carbamothioyl-5-(2,5-

d1ﬂu0ropheny1)—2—pheny1-2,3—d1hydro-1,3,4-th1ad1azol-2—y1)propylammodlcarboxylate (0.006
g, 0,010 mmol) in EtOH (1 mL) was added 2-chloroacetaldehyde (50% aqueous solution,
0.015 mL, 0.12 mmol). After heating to 80 °C for 16 hours, another 15 pL of the 2-
chloroacetaldehyde solution was added followed by DIEA (0.041 mL, 0.23 mmol). After
heating to 90 °C for 7 hours, the mixture was partitioned between ethyl acetate (25 mL} and
saturated NaHCO3 (30 mL). The aqueous layer was extracted with ethyl acetate (2 x 25 mL),
The combined organics were washed with brine (30 mL), dried over Na;SOy, filtered, and
concentrated under reduced pressure, The residue was chromatographed (10% ethyl acetate in
hexanes) to provide 2.5 mg of the mono Boc-protected product as a yellow film. To this
product dissolved in dichloromethane (0.5 mL) and cooled to 0 °C was added TFA (50 pL).
After stirring at 0 °C for 2 hours, the mixture was concentrated under reduced pressure to
provide the TFA salt product as a pale yellow film. MS ESI (+) m/z 417 (M+1) detected; 'H
NMR (400 MHz, CDCl;) 5 8.56 (br, 1H), 7.5% (m, 1H), 7.38 (d, 2H, /=7 Hz), 7.31- {(m, 3H),
7.06 (m, 4H), 6.65 (d, 1H, J =4 Hz), 3.36 (m, 1H), 3.00 (m, 2H), 2.60 (m, 1H), 2.21 (m, 1H),
1.83 (m, 1H),

[00315] The following were prepared similarly using the appropriate 2-haloketone:

Example 2A

3-(5-(2.5-diftuorophenyl)-3-(4-methylthiazol-2-y1}-2-phenyl-2.3-dihydro-1.3.4-thiadiazol-2-
ylipropan-1-amine
[00316] MS ESI (+) m/z 431 (M+1) detected; "H NMR (400 MHz, CDCI3) & 8.58 (br,
3H), 7.67 (m, 2H), 7.41 (m, 3H), 7.07 {m, 2H), 6.19 (m, 1H), 3.71 (s, 3H), 3.42 (m, 1H), 3.10
(m, 1H), 2.68 (m, 1H), 2.32 (m, 2H), 1.32 (m, 1H).
Example 2B
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[00317] MS ESI (+) m/z 445 (M+1) detected; "H NMR (400 MHz, CDCl,) 3 8.58 (br,
3H), 7.71 (m, 2H), 7.43 (m, 3H), 7.09 (m, 2H), 6.20 (m, 1H), 3.71 (m, 2H), 3.40 (m, 1H),
3,09 (m, 1H), 2.72 (m, 3H), 2.10 (m, 1), 1.11 (m, 3FD).

Example 3
NH2
Ph S
Y/
N NN ::::
Oﬂ F

5_(2_(3_aminonmpvh_s_(3_ﬂuorouhenvl)—z-phenvl—1 3 4-thiadiazol-3(2H)-y1)-3.4-

dihydropyrrol-2-one
[00318] To a solution of 5-ethoxy—3,4-dihydropyrrol—2-one (0.16 g, 1.3 mmol in
IPA/THF (2 mL/2 mL) was added tert-butyl 3—(S—(3——fluorophenyl)-2-pheny1—2,3-dihydro-
1,3,4-ﬂaiadiazol-z-yl)propylca:bamate (0.052 g, 0.13 mmol} and acetic acid (0.1 mL). After
heating to 90 °C for 5 hours in a sealed tube, the mixture was concentrated under reduced
pressure. The residue was chromatographed (1:6 to 1:4 ethyl acetate/hexanes) to provide the
Boc-protected product (0.026 g, 42 %). To this product dissolved in dichloromethane (1 mL)
was added TFA (1 mL). After stirring at room temperature for 30 minutes, the mixture was
concentrated tnder high vacuum for 16 hours to provide the final product as the di-TFA salt.
MS ESI (+) m/z 397 M+1) detected; 'H NMR (400 MHz, CDCly) & 8.11 (br, 2H), 7.44 (m,
5H), 7.34 (m, 3H), 7.22 (m, 1H), 3.57 (m, 1H), 3.29 (m, 1H), 3.20 (m, 2H), 3.05 (m, 1H),
2.57 (m, 1H), 2.46 (m, 2H), 2.13 (m, 1H), 1.78 (m, iH).

Example 4
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Y-T-C(-- N
1H i m dazol
1, 3,4-t

3-(

tr

1,3

dif

d

d

N4 / 3-(5-(2,5-difluorophenyl)-3-(1, 4-dinet hyl -
-5-y1)-2-phenyl- 2, 3-di hydro-

, 4-t hi adi azol - 2-yl ) propan- 1-am ne 99

5-(2,5-di fluorophenyl) - 2- phenyl-3-(1, 2, 4-

i met hyl - 1Hwak@d@adlss S5-y1) - 2, 3-di hydr o- PCT/US2006/016526
, 3, 4-thi adi azol - 2-yppropan-1-amne 100 ..), N Owe 3-(5-(2, 5-

| fl uorophenyl) - 3- (5-nmet hoxy-4, 4- (5 NH,

i met hyl-411-pyrazol - 3-y1) - 2- phenyl - 2¢3-

i hydro-1, 3, 4-thi adi azol - 2-yl ) propan-d-anine 101 "'" "NH O

3-(2-(3-am nopropyl)-5-(2,5-difluorophgny

2- phenyl - 1,

3, 4-t hi adi azol - 3(2H) - y 1§k

di met hy1- 1H pyrazol - 5(4H) - one 102 “N34 71
3- (2-(3- ani nopropyl) 5-(2, 5-di I dorér phenyl) F

2- phenyl - 1,

3 -t hi_adi azol - 3(2 1,4, 4-
3-(5-(2.5-difl henyl 3(- 4|_2—d1¥ othiazol-Z- -2-phenyl-2.3-dihydro-1.3.4-thiadiazol-

2-yDpropan-i-amine
[00319] To a solution of di-tert-butyl 3-(5-(2,5-difluorophenyl)-2-phenyl-2,3-dihydro-
1,3,4-thiadiazol-2-yl)propylaminodicarboxylate (0.182 g, 0.34 mmol) in THF (3 mL) was
added di(1H-imidazol-1-yl)methanethione (0.091 g, 0.51 mmol). After heating to 70 °C for 2
hours, the mixture was cooled to room temperature and 2-bromoethanamine hydrobromide

(0.69 g, 3.4 mmol) followed by acetic acid (0.061 g, 1.0 mmol) were added. After heating to

88 °C for 8 hours, the mixture was cooled to room temperature and chromatographed (1:20 to
1:10 ethyl acetate/hexanes) to provide the Boc-protected product (21 mg, 10%). To this
product was added formic acid (1 mL). The mixture was stirred at room temperature for 1
hour and concentrated under reduced pressure fo provide the final product as the formate salt.
MS ESI (+) m/z 419 (M+1) detected; "H NMR (400 MHz, CDCl;) & 8.40 (br, 1H), 7.54 (m
1H), 7.35 (m, 4H), 7.27 (m, 2H), 7.03 (m, 2H), 4.08 (m, 1H), 3.89 (m, 1H), 3.22 (m, 3H),
2.94 (m, 2H), 2.47 (m, 1H), 2.14 (m, 1H}, 1.80 (m, 1H).

Example 5
NH,
i )
8
Ph p
O\rN“‘N
_<\N’| 3

3-(5-(2.5-diflucrophenyl}-3-(5-methyl-1.3.4-oxadiazol-2-y1)-2-pheny!-2.3-dihydro-1.3.4-
thiadiazol-2-yl)propan-1-amine
[00320] Step A:  (5-(2.5-diflucrophenyl)-2-(3-di-tert-butoxyearbonylaminopropyl}-2-
henyl-1.3.4-thiadiazol-3(2 To a
solution of di-tert-butyl 3-(5-(2,5-diflucrophenyl)-2-phenyl-2,3-dihydro-1,3,4-thiadiazol-2-
yl)propylaminodicarboxylate (0.335 g, 0.628 mmol) in THF (3 mL) was added di(1H-
imidazol-1-yDmethanone (0.122 g, 0.753 mmol). After heating to 70 °C for 2 hours, the

mixture was cooled to room femperatire and concentrated under reduced pressure. The

-y)(1H-3-methylimidazolium-1-ymethanone iodide:
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trimethyl-1H pyrazol-5(4H)-one 103 1.,"...5,R ,,l r Pl--N/
3-(5-(2,5-difluorophenyl)-3-(1, 3-di rnet hyl -

1H1,2,4-triazol -5-y1)-2-phenyl- 2, 3-di hydro-

1, 3, 4-t hi adi azol - 2-yl ) propan-1-amne 104 .-..?Ntr S-N
3-(5-(2,5-dif y1) - 2-phenyl -3-(1, 2, 4-

t hi adi azol - &Q?&@P‘gﬁgl hydro 1, 3, 4-thi adi azol 2-yl )pr%‘:&é”rf’z 06/01r67?2?1e

105 Nyr . _ 8-N 3-(5- dlfluorophe %) meth%l
t hi adi azol - 5@33;1}}9 wgs ﬁpp@ﬁﬁmzilcédoaqw% %d washed with water (2 x 3 mL}), dried

t hi adi azol - Zvatl PsOR A loRdhtfed under reduced pressure. This residue was dissolved in
3-(5-(2,5-difluor,

5-y1) 2" phe§ASIHIR At b Fumd 1 RS AT6 (0 4 5 Pyl4 rERI L 2P He T

N '.e 0-1, 1 mixture was then concentrated under reduced pressure to afford the crude product.
[00321] Step B: N'-acetyl-2-(3-di-tert-butoxycarbonylaminopropyl)-5-(2,5-
difluorophenyl)-2-phenyl-1.3.4-thiadiazole-3(2H)-carbohydrazide: To a solution of (5-(2,5~
difluorophenyl)-2-(3-di-tert-butoxycarbonylaminopropyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-
yD)(1H-3-methylimidazolium-1-yl)methanone iodide (0.211 g, 0.274 mmol) and triethylamine
(0.069 g, 0.0685 mmol) in dichloromethane (3 mL) was added acetohydrazide (0.041 g,
0.548 mmol). After stirring for 30 minutes, the mixture was partitioned between
dichloromethane (10 mL) and saturated NaHCO; (5 mL). The aqueous layer was extracted
with dichloromethane (10 mL). The combined organics were washed with brine (10 mL),
dried over NaySQOi, and concenirated under reduced pressure. The residue was
chromatographed (10:1 to 4:1 hexanes/ethyl acetate) to provide the final product (0.123 g,
71%).
[00322] Step C: 3-(5-(2.5
2.3-dihydro-1,3,4-thiadiazol-2-yl)propan-1-amine: To a solution of N'-acetyl-2-(3-di-tert-

butoxycarbonylaminopropyl)-5-(2,5-diflucrophenyl)-2-phenyl-1,3,4-thiadiazole-3(2H)-
carbohydrazide (0.052 g, 0.082 mmol) and DIEA (0.11 g, 0.82 mmol) in dichlorocthane (2
mL) was added POCl; (0.063 g, 0.41 mmol). After stirring at room temperature for 30
minutes, the mixture was partitioned between dichloromethane (10 mL) and saturated
NaHCO; (5 mL). The aqueous layer was exiracted with dichloromethane and the combined
organics were washed with brine (10 mL), dried over Na;SOQ,, and concentrated under
reduced pressure. The residue was chromatographed (20:1 to 10:1 hexanes/ ethyl acetate) to
provide the Boc-protected product (0.033 g, 65%). To this product was added formic acid (1
mL). After stirring at room temperature for 45 minutes, the mixture was concentrated under
reduced pressure to provide the final product as the formate salt. MS ESI (+) m/z 416 (M+1)
detected; "H NMR (400 MHz, CDCl3) 5 8.88 (br, 2H), 7.64 (m, 1H), 7.47 (d, 2H, J = 8 Hz),
7.31 (m, 3H), 7.11 (m, 2H), 3.27 (m, 1H), 3.02 (m, 2H), 2.51 (m, 1H), 2.39 (5, 3H), 2.15 (m,
1H), 1.74 (m, 1H).

[00323] The following were prepared similarly using the appropriate hydrazides:

Example SA
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107 N, ri-, r- 3-(5-(2,5-difluorophenyl)-3-(3-nethyl-1, 2, 4-

oxadi azol - 5-y1) - 2- phenyl - 2, 3-di hydro-1, 3, 4-

t hi adi azol - 2-yl ) propan-1-anine 108 "IrN, s |ISO
3-(5-(2,5-difluorophenyl)-2-phenyl-3- (6,7, 8, 8a-tetrahydro-5H

[ 1, 3, 4] t hi adiveg ¥o&i181s2- @] pyri di n-2-y1)-2, 3- PCT/US2006/016526
di hydro-1, 3, 4-t hi adi azol - 2-yl ) propan- 1- am ne

3-(5-(2,5-di fl uorophenyl) - 3-(8a- net hyl

6, 7, 8, 8a-t et rahydr o- 5H11, 3, 41th|ad|azoIoF§ 2-

alpyrldln 2-y1) - 2-phenyl - 2, 3-di hydro-1,)3, 4-

t hi adi azol - 2-yl ) propan-1-am ne s

2-(2-(3-am nopropyl)-5-(2,5-difluore n

2- phenyl -1, 3, 4-t hi adi azol- 3(2H)-y1l)e

met hyl - 6, 7, 8, 8a-tetrahydro-5H r thladlaz®I0[3 2-a] pyridin-5-one
2-(2-(3- an1nopropy1) 5- (2 5-dif uo'%phenyl)

2- phenyl- 1, 3, 4{5tfi.5diil

gggh;% E L 8, 8a- tetrahydro 5*hh£&m%1é!ﬂ§&§!%%8hel3 2- a]pyrldln 5-one
[00324] MS ESI (+) m/z 430 (M+1) detected; 'H NMR (400 MHz, CDCL) & 8.30 (br,
1H), 7.65 (m, 1H), 7.49 (d, 2H, J = 8 Hz), 7.45 (br, 1H), 7.30 (m, 25D, 7.10 (m, 2H), 3.29 (m,
1H), 3.01 (m, 2H), 2.73 (g, 2H, J =7 Hz), 2.52 (m, 1H), 2.15 (m, 1H), 1.76 (m, 1H), 1.27 (1,

3H, J=7 Hz).
Example SB
NH,
F
Ph S»_Q
EtO,C  O-N~N
T ;
N"N

Ethyl 2-(5-(2-(3-aminopropyl)-5-(2.5-difluorophenyl}-2-phenyl-1.3.4-thiadiazol-3(2H)-y1)-
1.3.4-oxadiazol-2-y]acetate
[00325] MS ESI (+) m/z 488 (M+1) detected; '"H NMR (400 MHz, CDCl;) & 8.38 (s,
1H), 7.66 (m, 1H), 7.50 (d, 2H), 7.31 (m, 3H), 7.09 (m, 2H), 6.87 (br, 2H), 4.18 (q, 2H), 3.82
(d, 2H), 3.26 (m, 1H), 2.99 (m, 2H), 2.58 (m, 1H), 2.15 (m, 1H), 1.73 (m, 1H), 1.25 (t, 3H).
Example 6

’XENHZ
HN—< E

-5-(2,5-difluorophenyl)-2-phenyl-1.3.4-thiadiazol-3(2H

1.3.4-oxadiazol-2-amine
[00326] Step A: 1-(2-(3-di-tert-butoxycarbonylaminopropyl)-3-(2.5-difluorophenyl)-2-
phenyl-2.3-dihydro-1,3.4-thiadiazole-3-carbonyl}-4-ethylthiosemicarbazide: To a stirred
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8-7( -) 110 111 ir N,N O--A V\D
2006/ 119146PCT/ 11S2006/ 016526 112 V. . N,
2-(2-(3-am nopropy0-5-(2,5-difl uorophenyl)
2- phenyl-1, 3, 4-t hi adi azol -3(2H)-34) -5, 7, 8, 8a-

tetrahydro-| ,adi azol o[ 3, 2- c][1, 31t hi azi n-6, 6-
2-(2-(3-am nhﬁg@%@?ﬂ@ (2,5-difl uorophenyl) B A8afGosos20

2- phenyl-1, 3, 4-t hi adi azol - é l_%t

5, 7, 8, 8a- t etaleepdiiote-butgl 2366 @%&%}ha@ 33&/1H-3-meﬂlyllmldmlmm'1 carbonyl)-2-
d]

3-

6,

5] t hi;rei1874- &lhﬁh& diaQKhdBrol-2- l)propylcarbamate iodide (0.396 g, 0.591 mmol) in

[1 2,
(5- (2 d|f| uoro
7,8, 8a-t eﬂlﬁla{ﬁkyﬂlﬁ my gnciﬂ' J(\Ihwasoq%geilc}pgla)éan?ne (0.206 mL, 1.48 mmol) followed

by 4- ethylthosemlcarbamde (0.141 g, 1.18 mmol). After stirring for 30 minutes, the mixture
was diluted with dichloromethane and saturated NaHCO;, The aqueous layer was extracted
with dichloromethane and the combined organics were washed with brine, dried over NaxSOy
and concentrated under reduced pressure, The residue was chromatographed (2:1
hexanes/ethyl acetate) to provide the product (0.167 g, 49%) as a white foam.

[00327] Step B: 5-(2-(3-aminopropyl)-5-(2.5-difluorophenyl}-2-phenyl-1,3.4-
thiadiazol-3(2H)-y])-N-ethyl-1.3.4-oxadiazol-2-amine: To a solution of 1-(2-(3-di-tert-
butoxyearbonylaminopropyl)-5-(2,5-diflucrophenyl)-2-phenyl-2,3-dihydro-1,3,4-thiadiazole-
3-carbonyl)-4-ethylthiosemicarbazide (0.033 g, 0.057 mmol) in THF (1 mL) under N, was
added triethylamine (0.0199 mL, 0.143 mmol) followed by EDCI (0.022 g, 0.114 mmol).

After heating the mixture to 50 °C for 16 hours, the mixture was cooled to room temperature

and diluted with ethyl acetate. The organic layer was washed with saturated NH4Cl (2x),
saturated NaHCOs, and brine. The solution was dried over Na;SO4 and concentrated under
reduced pressure. The residue was chromatographed (1:1 hexanes/ethyl acetate) to provide
the Boc-protected product (0.021 g, 68%) as yellow solid. To this product was added formic
acid (0.5 mL). After stirring at room temperature for 90 minutes, the mixture was
concentrated under reduced pressure, sonicated with pentane, and dried in vacuo to provide
the final product (0.017 g, 90%) as the formate salt, MS APCI (+) m/z 445 (M+1) detected;
TH NMR (400 MHz, CDCl3) & 7.86 (br, 2H), 7.58 (m, 1H), 7.48 (d, 2H), 7.28 (m, 3H), 7.06
(m, 2H), 6.00 (br, 1H), 3.18 (m, 3H), 3.01 (m, 1H), 2.91 (m, 1H), 2.43 (m, 1H), 2.12 (m, 1H),
1.81 (m, 1H), 1.11 (i, 3H).
Example 7

2-(5-(2,5-difluorophenyl}-2-((methoxymethoxy)methyl)-2-phenyl-1.3 4-thiadiazol-3(2H)-yl)-
5-methyl-1.3.4-oxadiazole
[00328] Step A: 2-(methoxymethoxy)-1-phenylethanone: To a cooled (0 °C) solution
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a] pyrazi n-2-y1) - 2-phenyl - 2, 3-di hydro-1, 3, 4-

t hi adi azol - 2-yl )propan-1-amne , 0 S-(1 3=0\/ 113 1...cr,N, I N
O s-t ,s=0 N\ 114 --ey.,NN S---( -) \-N\ 115
3-(5-(2,5-difluorophenyl)-3-(4-fluoro-5-

nmet hyl-4, 5, 6,wo bo@é1aday dr ot hi azol o[ 4, 5- PCT/US2006/016526

of 2-hydroxy-1-phenylethanone (1.0 g, 7.3 mmol} in anhydrous DMF (50 mL) was added
lithium hydride (74 mg, 95%, 8.8 mmol), After stirring the brown mixture for 30 minutes,
MOM-C1 (0.73 mL, 9.5 mmol) was added slowly via syringe. The mixture warmed slowly to
room temperature and stirred for 16 hours. The mixture was treated with NH,;Cl (100 mL)
and then exfracted with ethyl acetate (3 x 50 mL). The combined organics were washed with
water (6 x 50 mL) and brine (50 mL) then dried over Na;SO4 and concentrated under reduced
pressure. The brown residue was chromatographed (9:1 to 4:1 hexanes/ethyl acetate) to
provide the product (0.60 g, 45%) as a colorless oil.

[00329] Step B: 35-(2.5-difluorophenyl)}-2-((methoxymethoxy)methyl)-2-phenyl-2.3-

dihydro-1.3.4-thiadiazole: To a solution of 2-(methoxymethoxy)-1-phenylethanone (600 mg,
333 mmol) in -ethanol/dichloromethane (12 mL, 3:1) was added 2,5-
difluorobenzothiohydrazide (627 mg, 3.33 mmol), After stirring at room temperature for 16
hours, the mixture was concentrated under reduced pressure and chromatographed (9:1
hexanes/ethyl acetate) to afford the product (734 mg, 63%) as a yellow oil,

[00330] Step C: (5-(2.5-difluorophenyl)-2-((methoxymethoxy)methyD-2-phenyl-1,3,4-
thiadiazol-3(ZH)-y){1H-3-methylimidazolium-1-yimethanone iodide: To a solution of 5-
(2,5-difluorophenyl)-2-((methoxymethoxy)methyl)-2-phenyl-2,3-dihydro-1,3,4-thiadiazole
{0.234 g, 0.668 mmol) in THF (3 mL) was added di(1H-imidazol-1-yl)methanone (0.162 g,
1.00 mmol). After heating to 70 °C for 2 hours, the mixture was cooled to room temperature,

concentrated under reduced pressure and dissolved in dichloromethane (5 mL). The solution
was washed with water (2 x 3 mL), dried over Na; SO, concentrated under reduced pressure
and dissolved in acetonitrile (2 mL). Jodomethane (0.474 g, 3.34 mmol} was added and the
mixfure was stirred at room temperature for 24 hours. The mixture was concentrated under
reduced pressure to provide the crude product. -

[00331)] Step DD N'-acetyl-5-(2,5-diflucrophenyl}-2-((methoxymethoxy)methyl}-2-
phenyl-1.3.4-thiadiazole-3(2H)-carbohydrazide: To a solution of (5-(2,5-difluorophenyl)-2-
((methoxymethoxy)methyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-y1)(1H-3-methylimidazolium-1-
yDmethanone jodide (0.392 g, 0.668 mmol) in dichloromethane (4 mL) was added
acetohydrazide (0.099 g, 1.34 mmol). After stirring for 1 hour, the mixture was concentrated

under reduced pressure and chromatographed (10:1 hexanes/ethyl acetate) to provide the
product (0.221 g, 73%).
[00332] Step E: 2-(5-(2.5-difluorophenyl}-2-((methoxymethoxv)methyl}-2-phenyl-

1,3.4-thiadiazol-3(2H)-y1)-5-methyl-1.3.4-oxadiazole: To a mixture of N'-acetyl-5-(2,5-
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e] pyri di n- 2-

t hi adi azol
3-(5-(2,5-d
nmet hyl- 4, 5,
e] pyri di n- 2-
t hi adi azol -
2-(2-(2-(3-
di fl uor ophe

y1) - 2- phenyl - 2, 3-di hydro-1, 3, 4-

- 2-yppropan-1-am ne

| fl uorophenyl)-3-(7-fluoro-5-
6, 7-t et rahydr ot hi azol o[ 5, 4-

y& AupbgRY! - 2, 3-di hydro-1, 3, 4-
%fp?opan 1-am ne 116 F S ﬁcwnmmmm¥§ﬁ
an1noprop

ﬁxﬂgym@e@ﬁ 1 @g}g/,n@ﬂ{oﬁy)gﬁqhg}%—ﬂ)henyl—l,3,4—thiadiazole-3(2H)-
carbohydrazide (0.221 g, 0.491 mmol) and DIEA (0.634 g, 4.91 mmol) in dichloroethane (10

mL) was added POCl; (0.376 g, 2.45 mmol). After stirring for 30 minutes, the mixture was
partitioned between dichloromethane (10 mL) and saturated NaHCOj3 (5 mL). The organic
layer was extracted with dichloromethane (10 mL). The combined organic layers were
washed with brine (10 mL), dried over NaySOs, and chromatographed (20:1 to 10:1
hexanes/ethyl acetate) to provide the final product (0.080 g, 38%). MS ESI (+) m/z 433
(M+1) detected; "H NMR (400 MHz, CDCL3) 8 7.68 (m, 1H), 7.54 (d, 2H, J =7 Hz), 7.35 (m,
3H), 7.10 (m, 2H), 4.90 (4, 1H, J= 11 Hz), 4.74 (m, 2H), 4.52 (d, 1H, J = 11 Hz), 3.37 (s,
3H), 2.44 (s, 3H).

Example 8
NH,

g F

o S@
S N
T .
-N
N

3-(5-(2.5-diflvorophenyl ~2,3-dihydro-1.3.4-thiadiazol-2-
Dpropan-1-amine

[00333] Step A:  2-(3-tert-butoxycarbonylaminopropyl)-5-(2.5-difluoropheny!)-2-

henyl-1.3.4-thiadiazole-3(2H)-carbothichydrazide: To a solution of tert-butyl 3-(5-(2,5-

diflucrophenyl)-2-phenyl-2,3-dihydro-1,3,4-thiadiazol-2-yl)propylcarbamate (0.123 g, 0.284

mmol) in THF (2 mL) was added di(1H-imidazol-1-yl)methanethione (0.061 g, 0.340 mmol).

After heating to 70 °C for 2 hours, the reaction mixture was cooled to room temperature and
treated with hydrazine (0.027 g, 0.851 mmol). After stirring for 1 hour, the mixture was
concentrated under reduced pressure and chromatographed (10:1 hexanes/ethyl acetate) to
provide the product (0.036 g, 25%).

[00334] Step B:  3-(5-(2.5-diflucrophenyl}-2-phenyl-3-(1.3.4-thiadiazol-2-y])-2.3-
dihydro-1.3.4-thiadiazol-2-yl)propan-1-amine: To a solution of  2-(3-tert-

butoxycarbonylaminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-thiadiazole-3(2H)-

carbothiohydrazide (0.018 g, 0.035 mmol) in trimethoxymethane (1 mL) was added 4-
methylbenzenesulfonic acid (0.6 mg,‘ 0.0035 mmol). After heating to 60 °C for 1 hour, the
mixture was cooled to room temperature and chromatographed (10:1 hexanes/ethyl acetate)

to provide the Boc-protected product (5 mg, 27%). To this product was added formic acid (1
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3(2H)-y1)-4-fluoro-6, 7-di hydrot hi azol o[ 4, 5- el pyri di n-5(4H) - yCet hanol
/ HO 118 F 2-(2-(2-(3-am nopropy0-5-(2, 5-

di fl uor ophenyl) - 2- pheny1l- 1, 3, 4-t hi adi azol -

3(2H)-y1)-4-f1luoro-6, 7-di hydrot hi azolo[ 4,5- c]pyridin-5(4H)-y1l) et hyl
di hydrogen phosmh@dese IN \___ oPGBH2 119 PCT/US2006/016526
3-(5-(2,5-difluorophenyl)-3-(5-(2-

(di met hyl am no) et.hyl ) -.4-fl uoro-4, 5 7- . . .

t et r ahydr ot Hlligzg%t%r{ it?rgl}%)ak) ;fP‘i’%i‘ﬁ‘?‘E‘?“%Tf-fﬂf 30 minutes, the reaction mixture was

concentrated under reduced pressure to provide the final product as the formate salt. MS ESI
(+) m/z 418 (M+1) detected; "H NMR. (400 MHz, CDCls) & 8.49 (s, 1H), 8.30 (s, 1H), 7.56
(m, 1H), 7.45 (d, 2H), 7.41 (br, 1H), 7.31 (m, 2H), 7.24 (m, 1H), 7.10 (m, 2H), 3.52 (m, 1H),
2.94 (m, 2H), 2.52 (m, 1H), 2.13 (m, 1H), 1.67 (m, 1H).

Example 9
NH,
F
S
o >_©
S NN
— T :
N~

3-(5-(2,5-difluorophenyl}-3-(5-methyl-1,3.4-thiadiazol-2-yI)-2-phenyl-2.3-dihvdro-1.3.4-

thiadiazol-2-y)propan-1-amine
[00335] Step A: N'-acetyl-2-(3-tert-butoxycarbonylaminopropyl)-5-(2.5-
difluorophenyl)-2-phenyl-1.3 4-thiadiazole-3(2H)-carbothiohydrazide: To a solution of 2-(3-
tert-butoxycarbonylaminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3 4-thiadiazole-3(2H)-
carbothiohydrazide (0.016 g, 0.032 mmol) in dichloromethane (1 mL) was added acetic
anhydride (0.032 g, 0.32 mmol). After stirring for 1 hour at room temperature, the reaction

mixture was concentrated under reduced pressure and chromatographed (10:1 hexanes/ethyl
acetate) to provide the product.
[00336) Step B:  3-(5-(2,5-difluorophenyl}-3-(5-methyl-1,3.4-thiadiazol-2-
henyl-2.3-dihydro-1.3.4-thiadiazol-2-yl)propan-1-amine: To a solution of N'-acetyl-2-(3-
tert-butoxycarbonylaminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-thiadiazole-3(2H)-
carbothiohydrazide (0.008 g, 0.015 mmol) in dichloroethane (1 mL) was added POCI; (0,011
g, 0.073 mmoi) and DIEA (0.019 g, _0.15 mmol). After stirring at room temperature for 30
minutes, the mixture was partitioned between saturated NaHCOs; (2 ml) and

dichloromethane (5 mL). The organic layer was dried over Na;SOy, concentrated under
reduced pressure and chromatographed (10:1 hexanesfethyl acetate) to provide the Boc-
protected product (2 mg, 26%). To this product was added formic acid (1 mL). After stirring
for 30 minutes, the mixture was concentrated under reduced pressure to provide the final
product as the formate salt, MS ESI (3) m/z 432 (M+1) detected; 'H NMR (400 MHz,
CDCl3) 6 8.20 (br, 2H), 7.53 (m, 1H), 7.44 (d, 2H), 7.32 (m, 3H), 7.11 (m, 2H), 3.53 (m, 1H),
3.03 (m, 1H), 2.7 (m, 1H), 2.52 (s, 3H), 2.45 (m, 1H), 2.19 (m, 1H), 1.75 (m, 1H).
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phenyl - 2, 3-di hydro-1, 3, 4-t hi adi azol - 2- yepropan-1-amine N\/ NN \
120 9 N (( /N -d 2-(2-(3-am nopropyl)-5-(2,5-difluorophenyl)-

2- phenyl-1, 3, 4-thi adi azol - 3(2H) -y1)-4-fl uoro- N nethoxy-N-nethyl-6, 7-
di hydr ot hi azol o[ 4, 5-c] pyri di ne-5(4H)- carboxam de 121

2-(2-(3-amn 2-(2,5-di fluorophenyl) -

2- phenyl- 1, 3%@&%/%1; azol - 3(2H1-y1) - N- eyano- POLTUSA006/016526
4-fl uoro-6, 7-di hydr ot hi azol of 4, 5-C]Eyl’l di ne- 5(4H) - ear boxi m dam de
NH N4 / HN-CN xample 1

3-(5-(2.5-difluorophenyl)-3-(3-methyl-1.2.4-oxadiazol-5-y1)-2-phenvl-2,3-dihvdro-1,3.4-

thiadiazol-2-yl)propan-1-amine
[00337] Step A di-tert-butyl 3-(5-(2,5-difluorophenyl)-3-((1-
henyl-2.3-dihydro-1.3.4-thiadiazol-2-

yDpropylaminodicarboxylate: To a solution of (5-(2,5-difluorophenyl)-2-(3-di-tert-

butoxycarbonylaminopropyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-yl)(1H-3-methylimidazolium-
1-yDmethanone icdide (0,101 g, 0.131 mmol) dissolved in dichloromethane (2 mL) was
added N'-hydroxyacetamidine (0.009 g, 0.131 mmol) followed by triethylamine (0.016 g,
0.157 mmol). After stirring at room temperature for 1 hour, the mixture was
chromatographed (10:1 hexanes/ethyl acetate) to provide the oxime product. This product
was dissolved in dichloromethane (1 mL) and treated with acetic anhydride (0.080 g, 0.787
mmol), After stiring at room temperature for 24 hows, the reaction mixture was
concentrated under reduced pressure to provide the crude product,

[00338] Step B: 3-(5-(2.5-difluorophenyl
2,3-dihydro-1.3.4-thiadiazol-2-yl}propan-1-amine: di-tert-butyl 3-(5-(2,5-difluorophenyl)-3-
({(1-(acetoxyimino)ethyl)carbamoyl)-2-phenyl-2,3-dihydro-1,3,4-thiadiazol-2-

yl)propylaminodicarboxylate was heated in pyridine (1 mL) in a sealed tube to 80 °C for 12
hours. The reaction mixture was cooled to room temperature and diluted with ethyl acetate
(10 mL) and HCI (5 mL of IM solution). The organic layer was dried over Na,SO4 and
chromatographed (20:1 to 10:1 hexanes/ethyl acetate) to provide the Boc-protected product
(2 mg, 27%). To this product was added formic acid (1 mL). After stirring at room
temperature for 30 minutes, the reaction mixture was concentrated under reduced pressure to
provide the final product as the formate salt. MS ESI (+) m/z 416 (M+1) detected; 'H NMR
(400 MHz, CDCl3) 8 8.19 (br, 1H), 7.71 (m, 1H), 7.43 (d, 2H), 7.33 (m, 3H), 7.10 (m, 2H),
3.19 (m, 11), 3.03 (m, 2H), 2.64 (m, 1H), 2.21 (m, 1H), 2.17 (s, 3H), 1.73 (m, IH).
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122 frN 3-(5-(2, 5-di fluorophenyl)-3-(5-(4- mphol i nobutyl)-4,5,6, 7-
t et rahydrot hi azol o[ 4, 5-c] pyridi n-2-y1)-2-

phenyl- 2, 3-di hydro-1, 3, 4-t hi adi azol -2- Q WO

2006/ 119146PCT/ US2006/ 016526 yl ) propan-|-am ne 123 ye \N --/-Th
3-(5-(2, 5- di fWeanenhany0- 3- (5- (3- nor phol i nopropyl) - 4, &rfissfvs/oies2e

t et rahydrot hi azol o[ 4, 5-e] pyridi n-2-y1)-2-

pheny1l- 2, 3-di hydro-1, 3, 4-t hi adi azol Exza-mﬂéflpropan-l -am ne

NHa
g F
]
Ph p
,N~>rN"'N
F

thiadiazol-2-yl)propan-1-amine

[00339] Step A: teri-butyl 3-(3-(benzovlcarbamothioyl)-5-(2.5-difluorophenyl)-2-
phenyl-2.3-dihydro-1,3.4-thiadiazol-2-yD)propylcarbamate: To a solution of tert-butyl 3-(5-
(2,5-difluorophenyl)-2-phenyl-2,3-dihydro-1,3,4-thiadiazol-2-yl)propylcarbamate  (1.60 g,
3.69 mmol) in THF (37 mL) was added benzoyl isothiocyanate (0.595 mL, 4.43 mmol). After

heating to reflux for 5 hours and to 60 °C for 16 hours, the reaction mixture was concentrated
under reduced pressure. The residue was chromatographed (30% ethyl acetate in hexanes) to
provide the product (1.84 g, 84%) as an crange-yellow foam,

[00340] Step B: methyl _ N-benzoyl-2-(3-(tert-butoxycarbonylpropyl)-5-(2.5-
difluorophenyl)-2-phenvl-1.3.4-thiadiazole-3(2H)-carbthicimidate: To a cooled (0 °C)
solution of tert-butyl 3-(3-(benzoylcarbamothioyl)-5-(2,5-difluorophenyl)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2-yl)propylcarbamate (0.022 g, 0.037 mmol) in THF (0.4 mL) was
added sodium carbonate (0.022 g, 0.208 mmol) followed by iodomethane (0.006 mL, 0.096

mmol). After stirring at room temperature for 1 hour, more iodomethane (25 pL, 11 equiv.)

was added to the mixture. Afier stirring at room temperature for 15 hours, the mixture was
diluted with saturated NaHCO; and extracted with ethyl acetate (3 x 25 mL), The combined
organics were washed with brine, dried over Na;8Q,, filtered and concentrated under reduced
pressure to provide the crude product as a brown film, -

[00341] Step C 3-(5-(2.5-difluorophenyl henyl-3-(5-phenyl-4H-1,2.4-triazgl-3-
yD-2,3-dihydro-1,3.4-thiadiazol-2-yl)propan-1-amine: To a cooled (¢ °C) solution of methyl
N-benzoyl-2-(3-(tert-butoxycarbonyl)propyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
thiadiazole-3(2H)-carbthioimidate (0.011 g, 0.018 mmol) in ethanol (0.5 mL) was added
hydrazine (0.007 mL, 0.223 mmoi). The ice bath was removed and the mixture stirred at

room temperature for 1 hour. After concentrating the mixture under reduced pressure, the

residue was chromatographed (20% ethyl acetate in hexanes) to provide the Boc-protected

89



c_N) 0 124 3-(5-(2,5-difluorophenyl)-3-(4-
(fluoronethyl)-5-nmethyl-4,5,6, 7-
t et rahydr ot hi azol o[ 4, 5- c]pyridin-2-y1)-2-

phengl(g ? dzhydro-l,S 4-t hi adi azol - 2- yppropan-l-anine / 125
yrN 4 t hyl ) - 5- net hyl - , 6, 7-
tetrahydrothf@ggﬁaﬁéﬂgec]pyr|d|n 2-yl) - 5 (2 5- PCT/US2006/016526

di fl uor ophenyl) - 2- heng 3-di hydro-1, 3, 4-
t hi adi azol - Eoguch (HrBPHn g__/@n{qhgns prRgucy was added HC1 (0.5 mL of 4.0 M solution, 2.0

mmol). After stirring at 0 °C for 2 hours and room temperature for 1 hour, the reaction
mixture was concentrated under reduced pressure, washed with ether, filtered and dried to
provide the final produet as the di-HCl salt. MS ESI (+) »/z 477 (M+1) detected; 'H NMR
(400 MHz, CDCly) 8 7.95 (m, 3H), 7.52 (m, 5H), 7.34 (m, 3H), 7.14 (m, 2H), 3.45 (m, 1H),
3,14 (m, 1H), 3.05 (m, 1H), 2.64 (m, 1H), 2.30 (m, 1H), 1.92 (m, 1H).

[00342] The compounds of Examples 12-15 were prepared according to the above-
described methods, using the appropriate starting materials.

Example 12

1.3.4-thiadiazol-2-yl)propan-1-amine
[00343] MS ESI (+) m/z 491 (M+1) detected; 'H NMR (400 MHz, 19:1
CDCl3:CD30D) § 7.93 (m, 1H), 7.78-7.71 (m, 2H), 7.68-7.56 (m, 5H), 7.42 (t, 2H, J= 7 Hz),
7.35 (m, 1H), 7.15-7.11 (m, 2H), 3.43 (m, 1H), 3.37 (s, 3H), 3.21-3.04 (m, 2H), 2.57 (m, 1H),
2.28 (m, 1H), 2.02 (m, 1H).

Example 13

CF;

-1.3.4-thiadiazol-2-vl

1.3.4-thiadiazol-2-yl}propan-1-amine
[00344) MS ESI (+) m/z 485 (M+1) detected; 'H NMR (400 MHz, CD;0D) & 7.67 (m,
1H), 7.54 (m, 2H), 7.42 (m, 2H), 7.33 (m, 3H), 3.49 (m, 1H), 3.09 (m, 2H), 2.79 (m, 4H),
2.27 (m, 1H), 1.74 (m, 1H).
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126 F F F 3-(5-(2,5-difluorophenyl)-3-(5-nmethyl-4-
(trifluoronethyl)-4,5,6,7- tetrahydrothiazol o[ 4,5-c]pyridin-2-yl)-2-

phenyl- 2, 3-di hydro-1, 3, 4-t hi adi azol -2- yl)propan-|l-amne / 127
3-(5-(2, 5-difluorophenyl)-3-(5, 7-di met hyl -
4,5, 6, 7-t et ahy shoQiipisgzol o[ 4, 5-e] pyri di n-2-y1)- PCT/US2006/016526
2- pheny1-2, 3-di hydro-1, 3, 4-t hi adi azol - 2- yl ) propan-1|-am ne 128 N
Y.,,-. , 3-(5-(2,5-difl uorophenyl)limm elth hyl -
NH,
F
F S/
N-N :
!\'=-< F
NYS

3-(5-(2.5-difluorophenyl)-2-(4-flucrophenyl)-3~(5-methyl-1.3.4-thiadiazol-2-y1)-2.3-dihvdro-
1,3.4-thiadiazol-2-y1)propan-1-amine
[00345] MS ESI (+) m/z 522 (M-17 [NH;]) detected; 'H NMR (400 MHz, CDCL) &
8.65 (s, 3H), 7.68 (m, 2H), 7.54 (m, 1H), 7.16 (m, 2H), 7.08 (1, 2H, J= 8.2 Hz), 3.70 (m, 1H),
3.25 (s, 1H), 3.04 (s, 1H), 2.93 (2, 3H), 2.43 (1, 1H, J=11.7 Hz), 2.22 (5, 1H), 2.02 (s, 1H).
Example 15

NH,
@LS
P

N-N

3-(5-(2.5-diflucrophenyl)-2-(3-fluorophenyl)-3-(5-methyl-1.3.4-thiadiazol-2-y)-2.3-dihvdro-

1.3 4-thiadiazol-2-yD)propan-1 -amine
[00346] MS ESI (+) m/z 522 (M-17 [NHa]) detected; "H NMR (400 MHz, CD;0D) §
7.61 {m, 1H), 7.41 (m, 1H), 7.29 (m, 4H), 7.08 (m, 1H), 3.43 (m, 1H), 3.08 (m, 2H), 2.69 (m,
1H), 2.59 (s, 3H), 2.32 (m, 1H), 1.76 (m, 1H).
Example 16
NH,




4,5, 6, 7-tetrahydrot hi azol o[ 5, 4- b] pyri di n-2-y1) -

2- phenyl - 2, 3-di hydro-1, 3, 4-t hi adi azol -2- yl)propan-l-amne Kk...'" N-f
[ 129 2-(2-(3-am nopropyl)-5-(2,5-difluorophenyl)-

2- phenyl-1, 3, 4-t hi adi azol - 3(2H) -y1) -N, N, 4-

trinmethyl-4
rN: 31/30 S%f%ooaﬁ rahydrot hi azol o[ 4, 5- b] pyri di ne- 6; GarhaxamLde

3- (5 (2, 5- dlfluorophenyl) 3-(5-nethyl-5, 6-
di hydr o- 4H- [#93479| o[ 3Stdp A} Pisbazation 0PN 3-gridopropyl)-5-(2.5-difluorophenyl)-2-phenyl-

pheny1- 2, 3- di hydk 015 Bnfaibitiaslt AsabmdylbehddiRParTol - aMidRtion of 2-(3-
azidopropyl)—S-(2,5-diﬂuorophenyl)~2—phenyl—2,3-dihydro-l,3,4-thiadiazole (1.00 g, 2.79
mmol) in 20 mL of anhydrous THF was added benzoy! isothiocyanate (0.45 mL, 3.34 mmol).
The reaction mixture was stirred overnight at reflux, then cooled and concentrated in vacuo.
The residue was purified by flash column chromatography (5-35% ethyl acetate/hexanes) to

 afford the desired product as a yellow gum (1.45 g, 54 %).
[00348] Step B: Preparation of 2-( 3-azidopropyl)-5-(2.5-diflucrophenyl)-2-phenyl-
1.3 4-thiadiazole-3(2H)-carbothicamide: To a solution of N-(2-(3-azidopropyl)-5-(2,5-
diﬂuorophenyl)-2-phenyl-2,3-dihydro-1,3,4-thiadiazole~3-carbonothioyl)benzamide (0.737 g,
1.41 mmol) in 20 mL of anhydrous THF was added hydrazine (0.088 mL, 2.82 mmol). The

reaction mixture was stirred at room temperature for 3 hours, and then concentrated in vacuo.

The residue was purified by flash column chromatography (10-20% ethyl acetate/hexanes) to
afford the desired product as a pale yellow foam, 0.504 g, 85 %.

[00349] Step C: Preparation of tert-butyl 2-(2-(3-azidopropyl)-5-(2,5-difluorophenyl)-
2—pheny1-1,3,4-thiadiazol-3(2H)-yl)—6,7—dihydrothiazolo[5,4—c]pyﬂdine-S(ﬂrH)-carboxyIate:
To a solution of 2-(3-azidopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-thiadiazole-3(2H)-
carbothioamide (0.300 g, 0.717 mmo}) in 10 mL of ethanol was added tert-butyl 3-bromo-4-
oxopiperidine-1-carboxylate (0.239 g, 0.860 mmol) followed by DIEA (0.25 mL, 1.43
mmol). The mixture was allowed to stir overnight at reflux then treated with tert-butyl 3-
bromo-4-oxopiperidine-1-carboxylate (100 mg) and stirred at reflux for a further 3 hrs. The
cooled mixture was partitioned between saturated NaHCO3 solution (30 mL) and EtOAc (30
mL) and the aqueous layer was extracted with EtOAc (2 x 20 mL). The combined organic
phases were washed with brine (20 mL) dried over Nay8Q4 and concentrated in vacuo. The
residue was purified by flash column chromatography (5-10% ethyl acetate/hexanes) to
afford the desired product as a bright yellow foam (0.313 g, 73%).

[00350] Step D: Preparation of 2-(2—(3-qzidopropyl)-S—(2,5-ﬂiﬂuorophenyl)-Z-phenyl-
1,3 4-thiadiazol-3(2H)-yl)-4,5,6,7-tetrahydrothiazolo[5,4-c]pyridine: To a solution of tert-
butyl 2-(2-(3-azidopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-y1)-6,7-
dilydrothiazolo[5,4-c]pyridine-5(4H)-carboxylate (0.313 g, 0.524 mmol) in 10.0 mL of DCM
at 0 °C was added TFA (1 mL). The mixture was stirred for 1 hour at 0 °C then at room
temperature for 1 hour. The reaction was then concentrated to dryness and partitioned
between EtOAc (30 mL) and saturated NaHCO; solution (30 mL). The aqueous layer was

extracted with EtOAc (2 x 20 mL) and the combined orgenic phases were washed with brine
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' " -(5- - di heny1) - 3- ( 5-
10 Nir...0S "™ 1 3-(5-(2,5-difluorop
(1?ret hyl sul fony1) -5, 6-di hydr o-4H pyrrol o[ 3, 4-

I thi -2-yl)-2-phenyl- 2, 3-di hydro-1, 3, 4- . Ca ]
?Ih;[ gh?;gl)l - 2¥yl) ) prgpan-l -amine 132 3-(5-(2,5-difluorophenyl)-3-(4,6

i i bQxo-[ 3, 4-d] t hi azol -2-y1)- PCT/US2006/016526
c21| B%gﬁstlhlzegqﬁ‘?ﬁ%%ﬂ? 3, 4-thi adi azol - 2- yepropan-|l-amne WO

2006/ 119146 ROThISIREIHL 226 lﬁigcanf_le’nfrhkgd g_v]ém{o to afford the desired product as a
G byao: i BUPPBBBAIGheR, Lol o1yt o
’ - " T e 1 I
| OB A G phony ) Soptamy

ghg%%?ﬁ?gﬁ m%mgjr 0- 18tep &: PhbastiA%zebh- i_s-&é

K, 0 V0 3- (518 daafll LA ORIENY D) - 3 T-istrahydrothiazblof 4-clpyridise, To a solution
of 2-(2-(3-azidopropyl)-S-(Z,S-diﬂuorophenyl)-2-pheny1-1,3,4-thiadiazol-3(2H)-yl)~4,5,6,7-
tetrahydrothiazolo[5,4-c]pyridine 0.050 g, 0.100 mmol) in 1 mL DCE was added
formaldehyde (0.033 g 37 wt% in water, 0.401 mmol) followed by sodium
triacetoxyborohydride (0,023 g 0.110 mmol). The resulting suspension was stirred

vigorously at room temperature overnight then was treated with saturated Na,CO; solution
(10 mL) and stirred for 10 minutes. The mixture was extracted with EiOAc (3 x 10 mL) and
the combined organic phases were washed with brine (10 mL), dried over NazS04 and
concentrated in vacuo, The residue was purified by flash column chromatography (0-3%
MeOH/DCM) to afford the desired product as a yellow foam (0.046 g, 89%).

[00352] Step F: . Preparation of 3-( 5-(2.5-diﬂuoronhenvl)-3-(5-methv1-4.5,6.7—
tetrahydrothiazolo{5 A-¢]pyridin-2-yl)-2-phenyl-2,3-dihvdro-1 -3.4-thiadiazol-2-y)propan-1-
amine. To a solution of 2~(2-(3~azidopropy1)-5-(2,5-diﬂuorophenyl)-2—pheny1-1,3,4-
thiadiazoI-B(2H)-y1)-5-methy1~4,5,6,7-tetrahydrothiazolo[5,4—c]pyridine (0.046 g, 0.090
mmol) in 2 mL of methanol was added IN HCI/MeOH (0.27 mL, 0.27 mmol) followed by
10% Pd/C (10 mg). The mixture was hydrogenated under a balloon atmosphere for 1 hour

then filtered through GF paper and the filtrate concentrated in vacuo., The residue was
triturated with diethy] ether, filtered, washed with ether and dried in vacuo to afford the
desired product as a bright yellow solid (0.027 g, 50%). MS ESI () m/z 486 (M+1) detected;
"H NMR (400 MHz, CDCl5) § 7.59 (m, 1H), 745 (d, 2H, /= 7.6 Hz), 7.32 (m, 2H), 7.26 (m,
1H), 7.06 (m, 2H), 3.50 (m, 2H), 3.43 (m, 1K), 2,77 (t, 2H, J = 6.9 Hz), 2.68 (m, 2H), 2.56
(m, 2H), 2.46 (s, 3H), 2.41 (m, 1H), 1.99 (m, 1H), 1.55 (m, 1H) ppm.

Example 17
NH,
F
S,
N F

HN
3-(5+(2.5-difluorophenyl)-2-phenyl-3-(4.5.6. Z-tetrahydrothiazolo[5.4-cpyridin-2-y1)-2.3-
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di hydr oi sot hi azol o- 2, 2-di oxo-[ 3, 4-d] t hi azol - 5-

yl) - 2- phenyl - 2, 3-di hydro-1, 3, 4-t hi adi azol - 2- yl ) propan-1-am ne 135 ye

s [ N/ 3-(5-(2,5-difluorophenyl)-3-(4-methyl-5,6-

dLhydro 4H pyrrol of 3, 2-d] t hi azol - 2-y1) - 2-

phenyl - 2, 3-di , 4-t hi adi azol - 2- yl) propan- 1-am

[ N?%/0 3- (§D§§m§u§ Iuorophenyl) 3-(1-nethyl-1, 3- ﬂﬁwﬁ%ﬁm&muc
di hydr oi sot hi azol o- 2, 2-di oxo-[ 4, 3- d]thlazol 5-

y1) - 2- phenyl- 2, 3- dlhydro-'lh"'"l {ithigdiggs JRIORA gan- | - ami ne 137

YrN N 3-(5 s37di fl l ; 2=
Terrol ol 2168 g i f Egahﬁdw&)zé (éﬂzlaﬁﬁéwi)ﬁﬂdzﬁ d1ﬂuor0phenyl) 2-phenyl-1,3,4-

3-
di hydro-1, 3thmdlp$gl-a@}]a-ﬂ314,52%@@mﬁa%laiolg\[ﬁﬂﬁ@yf%e /(prel:ﬁred as in Example 16,
Steps A-D) (0.050 g, 0.100 mmol) in 2 mL of methanol was added 1N HCl/MeOH (0.30 mL,

0.30 mmol) followed by 10% Pd/C (10 mg). The mixture was hydrogenated under a balloon
atmosphere for 1 hour then filtered through GF paper and the filtrate concentrated in vacuo.

The residue was triturated with diethyl ether, filtered, washed with ether and dried in vacuo to
afford the desired product as a bright yellow solid, 0.018 g, 31%. MS ESI (+) m/z 472 (M+1)
detected; 'H NMR (400 MHz, CDCl3) 8 7.59 (m, 1H), 7.46 (m, 2H), 7.33 (m, 3H), 7.05 (m,
2H), 3.88 (m, 2H), 3.46 (m, 1H), 3.06 (m, 2H), 2.79 (m, 2H), 2.44 (m, 3H), 2.01 (m, 1H),
1.57 (m, 1H) ppm.

' Example 18

-5-methyl-1,3.4-

thiadiazole
[00354] Step A: Preparation of 5-(2.5-difluorophenyl)-2-methyl-2-phenyl-2,3-dihydro-
1,3.4-thiadiazole. To a solution of acetophenone (0.600 g, 5.00 mmol) in 20 mL of a 3:1
EtOH/DCM mixture was added 2,5-difluorobenzothiohydrazide (0.941 g, 5.00 mmol). The

reaction was allowed to stir overnight at room temperature. The reaction was then heated to

45 °C, for 14 hours. The reaction mixture was then concentrated in vacuo, and the residue
was loaded directly to Biotage (45), followed by flash column chromatography (20% ethyl
acetate/hexanes), yielding 5-(2,5-the desired preduct (1.021 g, 70% yield) as a yellow semi-
solid.

[00355] Step B: Preparation of 5-(2.5-diflucrophenyl)-2-methyl-2-phenyl-1.3.4-
thiadiazole-3(2H)-carbothichydrazide. 5-(2,5-difluorophenyl)-2-methyl-2-phenyl-2,3-
dihydro-1,3,4-thiadiazole (0.290 g, 1.00 mmol) was weighed into a 25 mL flask, and
suspended in 10 mL of anhydrous THF, followed by addition of thiocarbonyldiimidazole
(0.196 g, 1.10 mmol). The reaction was then heated to reflux for 3 hours, at which time all
starting material was consumed. The reaction was cooled to Toom temperature, followed by
addition of hydrazine (0.156 mL, 5.00 mmol). Following 4 hours at room temperature, all
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N/ 3-(5-(2,5-difluorophenyl)-3-(1-nethyl-

pyrazol o[ 4, 3-d] t hi azol - 5-y1) - 2- phenyl - 2, 3-

di hydro-1, 3, 4-t hi adi azol - 2-yl ) propan-1-anmne 139 - N NN...
3-(5-(2,5-difluorophenyl)-3-(2-methyl-211-

t hi eno[ 2, 3- elwyt@@abrud- y1) - 2- phenyl - 2, 3- PCT/US2006/016526
di hydro-1, 3, 4-t hi adi azol - 2-yl ) propan-| -am ne 140

?TE'E ﬁyg_2556d1|a{el uo{a%pvgaﬂ%gﬁ%wadr é?[d%é M&gi’ ]ﬁ‘ﬁ r%?ﬁtbcln was then concentrated, then loaded to
2Ny§) ( :2)) E)BEBlWagEQG@ chllowetr by Hash, ébhinki aldbraztadraphy (YA3P46 efah acktagficrmedd 1
y 0
di fl uor ophe%i‘%mé}ﬁ%#}egﬁe%fr éjcgci) /5 uégy gfé%g’l“/")
t hi adi azol - [@0386) pr opitep L: -Prcpreation

3-(5-(2,5-dif ks

3 4-thiadeszole 3(2} -car’Botl;ighygrr;;ide (0’.2653 g, 0,735 mmol) was weighed into a 25 mL
1 neck flask, and suspended in 9.0 mL of trimethylorthoacetate (0.088 g, 0.74 mmol). P-
toluenesulfonic acid hydrate (0.0028 g, 0.015 mmol) was then added, and the reaction heated
to 80 °C for 1 hour. The reaction was then concentrated in vacuo, and then purified by flash
column chromatograpby (20-50% ethyl acetate/hexanes) yielding 0.201 g, 70% of the desired
product as a white solid. MS ESI (+) m/z 389 (M+1) detected; 'H NMR (400 MHz, CDCly) 8
7.56 (m, 2H), 7.34 (m, 2H), 7.27 (m, 2H), 7.08 (m, 2H), 2.59 (s, 3H), 2.56 (s, 3H).

Example 19

N
N\TS
3-(2-(3-aminopropyl)-5-(2.5-difluorophenyl)-3-(5-methyl-1.3.4-thiadiazol-2-y1})-2,3-dihydro-
1.3.4-thiadiazol-2-yl)phenol

[00357] Step A: Preparation of tert-butyl 3-(2-(3-(tert-butyldimethylsilyloxy)phenyl)-
5-(2,5-difluorophenyl)-2,3-dihydro-1,3,4-thiadiazol-2-yDpropylcarbamate. To a solution of
tert-butyl 4-(3-(tert-butyldimethylsilyloxy)phenyl)-4-oxobutylcarbamate (1.400 g, 3.55
mmol) in 20 mL of a 3:1 EtOH/DCM mixture was added 2,5-difluorobenzothiohydrazide
(0.704 g, 3.74 mmol). The reaction was stirred overnight at room temperature, then heated to

45 °C for 10 hours. The reaction mixture was then concentrated in vacuo, loaded directly to

Biotage (45), followed by flash column chromatography (20-50% ethyl acetate/hexanes),
yielding the desired product as a yellow semi-solid (1,742 g, 82 %).

[00358] Step B: Preparation of tert-butyl 3-(2-(3-(tert-butyldimethylsilyloxy)phenyl)-
5-(2,5-difluorophenyl)-3-(hydrazinecarbonothioyl)-2,3-dihydro-1,3,4-thiadiazol-2-
yDpropylcarbamate. Tert-butyl  3-(2-(3-(tert-butyldimethylsilyloxy)phenyl}-5-(2,5-
difluorophenyl)-2,3-dihydro-1,3,4-thiadiazol-2-yl)propylcarbamate (0.845 g, 1.50 mmol) was
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3-(5-(2,5-dif y1)-3-(6- o
di hydro-1, 3,4 ‘Mglg ﬁlglg‘[;z]ol 2-yl ) propan-1- am ne PCT/US2006/016526

anet hyl benzo[d]th| azol - 2-y1) - 2- pheny1- 2,
2006/ 119146PaTHedEe0957 oL @sﬂr@nqzv-spenéed(ls 1§ @Lef H%hwralefr%ﬁh Ellpwyd by addjtion

met hyl b enzo&ﬂiﬂ%%&l%ﬁﬁhmgldé(z@e 8200gNYe5-ndl). The reaction mlxture was then heated to
di hydro-1, 3,4 I adl awl  propan-1l-amne * 14 ﬁ\l?h
5-di fl uoro Wﬂwc for 3 Qour:( (The-/rcac W cooled to room temperature,- and then ydrazme 0.235

et hylbenzo[ gt 4 ko aasoly smy bided- PEehY teadiod- mixture was stired for 4 hours at room

di hydro-1, feﬁlpérgt{u%dl %%eoreactm}{lr)ug ) %p\%z% clonc?em:rarl}ed and the residue was loaded onto
Biotage (flash column chromatography 10-50% ethyl acetate/hexanes) to provide 143 mg
(80% purity) of the desired product.
[00359] Step C: Preparation of tert-butyl 3-(2-(3-(tert-butyldimethylsilyloxy)phenyl)-
5-(2,5-difluorophenyl)-3-(5-methyl-1,3,4-thiadiazol-2-y1)-2,3-dihydro-1,3,4-thiadiazol-2-
yl)propylcarbamate. Tert-butyl 3-(2-(3-(tert-butyldimethylsilyloxy)phenyl)-5-(2,5-
difluorophenyl)-3-(hydrazinecarbonothioyl)-2,3-dihydro-1,3,4-thiadiazol-2-
yl)propylcarbamate (100 mg, 0.157 mmol) was weighed into a 25 mL flask and suspended in
5.0 mL of 1,1,1-trimethoxyethane (5 mL, 0.157 mmol). 4-methylbenzenesulfonic acid (0.540
mg, 0.00314 mmol) was then added, and the reaction heated to 80 °C for 1 hour. The reaction
mixiure was concenirated in vacuo, and the residue was purified by flash column
chromatography (20-50% ethyl acetate/hexanes), to afford 75 mg (72% yield) of the desired

product as a yellow solid on standing.

[00360] Step D: Preparation of tert-butyl 3-(5-(2,5-difluorophenyl)-2-(3-
hydroxyphenyl)-3-(5-methyl-1,3,4-thiadiazol-2-yl)-2,3-dihydro-1,3,4-thiadiazol-2-
yDpropylcarbamate: t-Butyl 3-(2-(3-(tert-butyldimethylsilyloxy)phenyl)-5-(2,5-

difluorophenyl)-3-(5-methyl-1,3,4-thiadiazol-2-yl)-2,3-dihydro-1,3,4-thiadiazol-2-
yl)propylcarbamate (75 mg, 0.113 mmol) was weighed into a 25 mL flask and dissolved in
10.0 mL of THF, then cooled to 0 °C. TBAF (0.39 mL, 0.39 mmol) was added dropwise and
the reaction mixture was allowed to warm to room temperature overnight. The reaction
mixture was concentrated to dryness, then re-dissolved in DCM, washed with saturated
NaHCO; solution, dried over Na;SOj, and concentrated in vacuo. The residue was purified
by removal of tributylamine via successive washes with IN HCL. The organic layer was
concentrated in vacuo, and the yellow oil subject to purification by flash column
chromatography (25-60% ethyl acetate/hexanes) to afford the desired product (51 mg, 82%
vield) as a yellow foam.

[00361] Step E: Preparation of 3-(2-(3-aminopropyl)-5-(2.5-difluorophenyl)-3-(5-
methyl-1,3.4-thiadiazol-2-yl)-2.3-dihydro-1.3.4-thiadiazol-2-yD)phenol: Tert-butyl 3-(5-(2,3-
difluorophenyl)-2-(3-hydroxyphenyl)-3-(5-methyl-1,3,4-thiadiazol-2-yl)-2,3-dihydro-1,3,4~

thiadiazol-2-y)propylcarbamate (51 mg, 0.093 mmol) was weighed into a 25 mL {flask, and
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* 147 1 " 3-(5-(2,5-difluorophenyl)-3-(7-

fl uor obenzo[ d] t hi azol - 2-y1) - 2- phenyl - 2, 3-

di hydro-1, 3, 4-t hi adi azol - 2-yOpropan-1-amne 5 148 y NF *
3-(5-(2,5-difluorophenyl)-3-(4-

f 1 uor obenzol[ dyé biog#els 2- y1) - 2- phenyl- 2, 3- PCT/US2006/016526
di hydro-1, 3, 4- thi adi azol -2-yl ) propan-1-amne 149 5 Cl

gl ]g ?ugfogﬂle § ve hi %gﬁﬁ%@{@@}%@ﬁ g%k%t:gOil 8 mL, 1.863 mmol) was added, and the

t hi adi azol - 2agtioh prictp@wad stiret Berodib Gempekule 6l 2 hours, An additional 20 equivalents of

3-(3-(6 chI zol.d [ | -2
di ]S | uor opheny%ef g a%elrié/ep c% %1 éeaﬁt)(o mleﬁc?,Wz}f stirred an additional 2 howrs, The crude

t hi adi azol - Bagtioh prigipeenwas- @mm@ated in vacuo to afford a yellow solid. The solid was then
purified by flash column chromatography (10-40% MeOH/DCM), affording the desired
product (31 mg, 74% yield) as a yellow foam, MS ESI (+) m/z 448 (M+1) detected; "H NMR
(400 MHz, DMSO0-Dg) 8 7.90 (m, 1H), 7.51 (m, 2H), 7.19 (m, 1H), 6.84 (m, 2H), 6.74 (m,
1H), 3.21 (m, 1H), 2.98 (m, 1H), 2.89 (m, 2H), 2.56 (m, 3H), 2.61 (m, 1H), 2.10 (m, 1H),

1.60 (m, 1H).
Example 20
NH;
F
S%Q
N7
N
5“—’-( F
N-\\(s
Br

3=(3-(5-bromo-1.3.4-thiadiazol-2-y1)-5-(2.5-difluorophenyl)-2-phenyl-2.3-dihydro-1.3.4-
’ thiadiazol-2-yl)propan-1-amine
[00362] Step A: Preparation of 2-(3-azidopropyl)-5-(2.5-difluorophenyl)-2-phenyl-
1,3 A-thiadiazole-3(2H)-carbothiohydrazide: 2-(3-azidopropyl)-5-(2,5-difluorophenyl)-2-
phenyl-2,3-dihydro-1,3,4-thiadiazole (577 mg, 1.61 mmol) was dissolved in 8 mL THF,
followed by addition of thio-carbonyldiimidazole (458 mg, 2.57 mmol), and heated to reflux

for T hour. The reaction mixture was cooled to 23 °C, and hydrazine (257 mg, 8.03 mmeol)
was added. The reaction mixture was stirred for 12 hours. The crude reaction mixture was
then concentrated and purified by flash column chromatography, eluting with 4:1
(hexanes/ethyl acetate), to afford the desired product (135 mg, 20%).

Step B: 2-(2-(3-azidopropyl)-5-(2.5-difluorophenyl)-2-phenyl-1.3.4-thiadiazol-3(2H}-v1)-
1,3.4-thiadiazole: 2-(3-azidopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-thiadiazole-
3(2H)-carbothiohydrazide (220 mg, 0.51 mmol) was dissolved in trimethyl-orthoformate
(1.62 g, 15.2 mmol) with a few crystals of pTsOH (10 mg, 0.05 mmol), and heated to 80 °C

for 20 minutes. The reaction mixture was then concentrated and purified by flash column

chromatography, eluting with 4:1 (hexanes/ethy] acetate), to afford the desired product as a
light yellow oil (202 mg, 90%).
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et hyl benzo[ d] t hi azol - 2-y1) - 2- pheny1- 2, 3-

di hydro-1, 3, 4-thi adi azol - 2-yl ) propan-1-am ne 152 5 CN
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gl( ;L&J?;&?Qﬁ%ﬁéﬂyﬁ h?,gglg%/d}ag%&-g%é)ﬁlﬂ_,i&t cﬁeﬁg}rz &Q% 0 8 gg45y 1 ngl) was dissolved

in 0.25 mL ACN, followed by addition of N-Bromosuccinimide (0.00883 g, 0.0496 mmol),

and the reaction mixture was heated at 60 °C for 14 hours. The reaction mixtue was

concentrated, and the residue was partitioned between ethyl acetate and saturated sodium
bicarbonate solution. The organic layer was washed with brine, dried over NaySQy, filtered,
and concentrated. The crude material was then purified by flash column chromatography,
eluting with 5.3: 1 (hexanes/ethyl acetate), to afford the desired product as a thick golden oil
(22 mg, 93%).
{00363] Step D: Preparation of 3-(3-(5-bromo-1.3.4-thiadiazol-2-
difluorophenyl)-2-phenyl-2,3-dihydro-1,3.4-thiadiazol-2-
azidopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-y1)-5-bromo-1,3,4-
thiadiazole (0,006 g, 0.011 mol) was dissolved in 0.25 mL THF, followed by addition of
water (0.015 g, 15 plL) and triphenylphosphine (0.015 g, 0.057 mmol), and the reaction
mixture was stirred at 23 °C overnight. The crude mixture was purified by directly loading
onto a preparative TLC plate and eluting first with 12:1 (DCM:MeOH), followed by a second
elution with 10:1 (DCM:MeOH) (both with NH4OH present), to afford the desired product
(0.003 g, 53%). MS ESI (+) m/z 495/497 (M+1) detected; 'H NMR (400 MHz, CDCl3) &
7.52 (m, 3H), 7.35 (t, 2H, J= 7.6 Hz), 7.30 (d, 11, J=7.2 Hz), 7.12 (m, 2H), 3.46 (m, 1H),
2.65 (m, 6H), 2.05 (m, 1H), 1.61 (m, 1H).

Example 21

Dpropan-1-amine:

3-(5-(2.5-difluorophenyl
phenyl-2.3-dihvdro-1,3.4-thiadiazol-2-y)propan-1 -amine

[00364] Step A: Preparation of N~(2-(3-azidopropy!)-5-(2,5-difluorophenyl)-2-phenyl-
2.3-dihydro-1.3.4-thiadiazole-3-carbonothiovlbenzamide: To a solution of 2-(3-
azidopropyl)-5-(2,5-difluorophenyl)-2-phenyl-2,3-dihydro-1,3,4-thiadiazole (1.00 g, 2.79
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[00365] Step B: Preparation of 2-(3-azidopropyl)-5-(2.5-diflucrophenyl)-2-phenyl-
1.3 4-thiadiazole-3(2H)-carbothioamide: To a solution of IN-(2-(3-azidopropyl)-s-(2,5-
diﬂuorophenyl)-2-phenyl-2,3-dihydro-1,3,4—thiadja2013-3-carbonothioyl)benzamide (0.737 g,
1.41 mmol) in 20 mL of anhydrous THF was added hydrazine (0.088 mI, 2.82 mmol). The

reaction was stirred at room temperature for 3 hours, then concentrated in vacuo. The residue

was purified by flash column chromatography (10-20% ethyl acetate/hexanes) to afford the
desired product as a pale yellow foam, 0.504 g, 85 %.

[00366] Step C: Preparation of tert-butyl 2-(2-(3-azidopropyl}-5-(2.5-difluorophenyl)-
2-phenyl-1,3.4-thiadiazol-3(2H)-y1)-6.7-dihydrothiazolo[5.4-c]pyridine-5(4
To a solution of 2-(3-azidopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-thiadiazole-3(2H)-
carbothicamide (0.300 g, 0.717 mmol) in 10 mL of ethanol was added tert-butyl 3-bromo-4-
oxopiperidine-1-carboxylate (0.239 g, 0.860 mmol) followed by DIEA (0.25 mL, 1.43
mmol). The mixture was allowed to stir overnight at reflux, then treated with tert-butyl 3-

-carboxylate:

bromo-4-oxopiperidine-1-carboxylate (100 mg) and stirred at reflux for a further 3 hours.
The cooled mixture was partitioned between a saturated NaHCO; solution (30 mL) and
EtOAc (30 mL), and the aqueous layer was extracted with EtOAc (2 x 20 mL). The
combined organic phases were washed with brine (20 mL), dried over NapSO;, and
concentrated in vacuo, The residue was purified by flash column chromatography (5-10%
ethyl acetate/hexanes) to afford the desired product as a bright yellow foam, 0.313 g, 73%.

[00367] Step D: Preparation of 2-
1,3 4-thiadiazol-3(2H)}-y1)-4.5.6.7-tetrahydrothiazolo[5 4-c]pyridine: To a solution of tert-
butyl 2-(2-(3-azidopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-yD)-6,7-
dihydrothiazolo[5,4-c]pyridine-5(4H)-carboxylate (0.313 g, 0.524 mmol) in 10.0 mL of DCM
at 0 °C was added TFA (1 mL). The mixture was stirred for 1 hour at 0 °C then at room
temperature for 1 hour. The reaction mixtare was then concentrated to dryness and
partitioned between EtOAc (30 mL) and a saturated NaHCO; solution (30 mL). The aqueous

layer was extracted with EtOAc (2 x 20 mL), and the combined organic phases were washed
with brine (20 mL), dried over Na;S04 and concentrated in vacuo to afford the desired
product as a yellow gum, 0.251 g, 96%.

[00368] Step E: Preparation of 2-(2-
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3-(5-(2,5-difluorophenyl 3 0- neth I-1FL
benzo[ d] i mi d3Achiadiaxpl3CH)-pirsme .6 ditetxahydsothiazolo[5.4-c]pyridine: To a solution

1,3, 4-thiadpzeks & %id))ﬁ{)ﬂ@)aﬁczls daﬂﬁo?@ahéf@% - ey 1 Nodlthiadiazol-3(2H)-y1)-4,5,6,7-
tetrahydrothiazolo[5,4-clpyridine (0.050 g, 0.100 mmel) in 1 mL DCE was added
formaldehyde (0.033 g, 37 wt % in water, 0.401 mmol), followed by sodium triacetoxy

borohydride (0.023 g, 0.110 mmol). The resulting suspension was stirred vigorously at room
temperature overnight, then treated with saturated Na;COs solution (10 mL) and stirred for 10
minutes. The mixture was extracted with EfOAc (3 x 10 mL) and the combined organic
phases were washed with brine (10 mL), dried over Na;SO4 and concentrated in vacuo. The
residue was purified by flash column chromatography (0-3% MeOH/DCM) to afford the
desired product as a yellow foam, 0.046 g, 89%.

[00369] Step F: Preparation of 3-(5-(2.5-difluorophenyl)-3-(5-methyl-4.5.6.7-
tetrahydrothiazolo[ 5,4-clpyridin-2-y1)-2-phenyl-2.3-dihydro-1.3.4-thiadiazol-2-yl)propan-1-
amine: To a solution of 2-(2-(3-azidopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
thjadiazol-3(2H)-yl)-5-methyl-4,5,6,7-tetrahydrothiazolo[5,4-c]pyridine  (0.046 g, 0.090
mmol) in 2 mL of methanol was added 1N HC/MeOH (0.27 mL, 0.27 mmol) followed by
10% PA/C (10 mg). The mixture was hydrogenated under a balloon atmosphere for 1 hour

then filtered through GF paper, and the filirate concentrated in vacuo. The residue was
triturated with diethyl ether, filtered, washed with ether and dried in vacuo to afford the
desired product as a bright yellow solid, 0.027 g, 50%. MS ESI (+) m/z 486 (M-+1) detected;
'H NMR (400 MHz, CDCls) & 7.59 (m, 1H), 7.45 (d, 2H, J=7.6 Hz), 7.32 (m, 2H), 7.26 (m,
1H), 7.06 (m, 2H), 3.50 (m, 2H), 3.43 (m, 1H), 2.77 (t, 2H, J = 6.9 Hz), 2.68 (m, 2H), 2.56
(m, 2H), 2.46 (s, 3H), 2.41 (m, 1H), 1,99 (m, 1H), 1.55 (m, 1H) ppm.

Example 22

F
4
N~
N
s F
N
HN

3-(5-(2,5-difluorophenyl)-2-phenvi-3-(4.5.6.7-tetrahydrothiazolo[5.4-c]pyridin-2-y1}-2.3-
dihydro-1.3,4-thiadiazol-2-y)propan-1-amine
[00370] To & solution of 2-(2-(3-azidopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-
thiadiazol-3(2H)-y1)-4,5,6,7-tetrahydrothiazolo[5,4-c[pyridine  (prepared  according to
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2006/ 119 14 6
filtrate concentrated in vacuo. The residue was triturated with diethyl ether, filtered, washed
with ether and dried in vacuo to afford the desired product as a bright vellow solid, 0.018 g,
31%. MS ESI (+) m/z 472 (M+1) detected; "H NMR. (400 MHz, CDCl) 8 7.59 (m, 1H), 7.46
(m, 2H), 7.33 (m, 3H), 7.05 (m, 2H), 3.88 (mn, 2H), 3.46 (m, 1H), 3.06 (m, 2H), 2.79 (m, 2H),
2.44 (m, 3H), 2.01 (m, 1H), 1.57 (m, 1H) ppm.

Example 24
NHa
E
Y
S \NNN F
SN

3-(5-(2,5-difluorophenyl}-3-(4,5-dimethylthiazol-2-yl)-2-phenyl-2,3-dihydro-1,3.4-
thiadiazol-2-yl)propan-1-amine
[00371] 2-(3-Azidopropyl)-5-(2,5-difluorophenyl)-3-(4,5-dimethylthiazol-2-y1)-2-
phenyl-2,3-dihydro-1,3,4-thiadiazole was prepared as in Example 21, Step C, utilizing 3-

chlorobutan-2-one in place of tert-butyl 3-bromo-4-oxopiperidine-1-carboxylate. Reduction

of the azide as in Exampie 21, Step F afforded the desired product as a yellow powder, 25%.
MS ESI (+) m/z 445 (M+1) detected; "H NMR. (400 MHz, CDCl;) 8§ 7.59 (m, 1H), 7.47 (d,
2H, J = 7.6 Hz), 7.33 (m, 3H), 7.04 (m, 2H), 3.45 (m, 1H), 2.78 (m, 2H), 2.43 (m, 1H), 2.19
(s, 3H), 1.99 (m, 1H}, 1.97 (s, 3H), 1.58 (m, 1H) ppm.

Example 24
NH;
F
>
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N
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t hi adi azol - %gé/r“%d‘%gﬁﬁl -amne 167 IN',...... | N .- \PC_T/'}SZOOG"OMSZG

3-(5-(2,5-difluorophenyl)-2-phenyl- 3- (7H— ]
1, 3, 4- t hi adi azol - 2- yl ) pr opan- Himgthvithiazodesd-gachoxamide v ~ N 5 /

3-(5-(2, 5- dluflgyz]rophgwlg BrepM

(thieno[ 2, 3-d rimdin-2-y1 ﬂ

1,3, 4-t hi -;-,_,_ 1.54-thiad ._5 3(2H)-ylithiazg boxvlate Prepared from 2-(3-azidopropyl)-5-
(2,5-difluorophenyl)-2-phenyl-1,3,4~ th1ad1azole-—3(2H) -carbothicamide as in Example 21,

Step C, utilizing ethyl 3-bromo-2-oxopropancate in place of tert-butyl 3-bromo-4-

oxopiperidine-1-carboxylate, 57%.

[00373] Step B: Preparation of 2-(2-(3-azidopropyl)-5-(2.5-diflucrophenyl)-2-phenyl-
1.3.4-thiadiazol-3(2)-y1)-N.N-dimethylthiazole-4-carboxamide: To a solution of
dimethylamine (0.102 mL, 2.0 M, 0.2 mmol) in 1 mL of anhydrous THF was added
trimethylaluminum (0,102 mL, 2.0 M, 0.2 mmol). The solution was stirred at room

temperature for 15 minutes, then treated with a solution of ethyl 2-(2-(3-azidopropyl)-5-(2,5-
difluorophenyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-yl)thiazole-4-carboxylate (0.035 g, 0.07
mmol) in 0.5 mL of anhydrous THF. Afier stirring at room temperature for 16 hours the
mixture was treated with 0.5 N aqueous Rochelle’s salt solution (10 mL), then partitioned
between saturated NH;Cl (10 mL) and EtOAc (10 mL). The aqueous layer was extracted
with EtOAc (2 x 10 mL) and the combined organic phases were washed with brine (10 mL),
dried over Na,SO4 and concenfrated in vacuo. The residue was purified by flash column
chromatography (20-35% ecthyl acetate/hexanes) to afford the desired product as a yellow
gum, 0.026 g, 74%.

[00374] Step C: Preparation of 2-(2-(3-aminopropy})-5-(2.5-difluorophenyl)-2-phenyl-
1.3.4-thiadiazol-3(2H)-v1)-N.N-dimethylthiazole-4-carboxamide: ~ 2~(2-(3-Azidopropyl)-5-
(2,5-difluorophenyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-N,N-dimethylthiazole-4-
carboxamide (0.026 g, 0.051 mmol) was reduced as in Example 21, Step F, to afford the
desired product as a yellow powder, 0.024 g, 60%. MS ESI (+) m/z 488 (M+1) detected; 'H
NMR. (400 MHz, CDCl;) 8 7.63 (m, 1H), 7.50 (d, 2H, J = 8 Hz), 7.31 (m, 3H), 7.24 (m, 1H),
7.10 (m, 2H), 3.29 (m, 1H), 2.92 (s, 3H), 2.78 (m, 2H), 2.51 (s, 3H), 2.41 (m, 1H), 1.99 (m,
1H), 1.51 (m, 1H) ppm.

Example 25
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N"sit NN .-- 3-(5-(2,5-difluoropheny0-3-(6-

met hyl t hi eno[ 2, 3-d] pyri m di n-2-y1) - 2- phenyl -

2, 3-di hydro-1, 3, 4-t hi adi azol - 2-yl ) propan-1- amne 170 '1.--- "--- 11
N2HN / 3-(5-(2,5-di fluorophenyl)-3-(2-nmethyl-1H ‘

pyrrol o[ 2, 3- By@ydoé/fbils 6- y1) - 2- phenyl - 2, 3- PCT/US2006/016526
di hydro-1, 3, 4-t hi adi azol - 2-yppropan-1-am ne 171 "1.---... nl
N..".""NN\I/ 3-(5-(2,5-dif|uorophenx&%-3-(2-

nmet hyl i m dazo[ 1, 2-a] pyrim din-7-yl)-2-
phenyl - 2, 3-di hydro-1, 3, 4-t hi adi azol - 2- ylkpropan-l-anine 172 yr. N,
S,0 Oe; * 2-(2-(3-am nopropyl)->5- Stdifl ophenyl) -

methylthiazole-4-carboxamide

[60375] Prepared in an analogous manner to Example 24, utilizing methylamine in
place of dimethylamine in Step B, to afford the desired product as a yellow solid, 80%, MS
ESI () m/z 474 (M+1) detected; "H NMR (400 MHz, CD30D) & 7.62 (m, 1H), 7.53 (m, 3H),
7.38 (m, 2H), 7.30 (m, 3H), 3.63 (m, 1H), 3.10 (m, 2H), 2.79 (s, 3H), 2.72 (m, 1H), 2.29 (m,
1H), 1.82 (m, 1H) ppm.

Example 26
NH,
F
19
Y
N~
N
HNﬂ& F

A
3-(5-(2.5-difluorophenyl}-3-(3-methyl-1H-1,2 4-triazpl-5-y1}-2-phenyi-2 3-dihydro-1.3.4-
thiadiazol-2-yl)propan-1-amine
[00376] Step A: Preparation of methyl 2-(3-azidopropyl)-5-(2.5-difluorophenyl)-2-
phenyl-1,3.4-thiadiazole-3(2H)-carbimidothioate: To a solution of 2-(3-azidopropyi)-5-(2,5-
difluorophenyl)-2-phenyl-1,3,4-thiadiazole-3(2H)}-carbothicamide (0.120 g, 0.29 mmol) in 2
mL of a 4:1 mixture of DCM:MeOH was added methy] iodide (0.022 mL, 0.34 mmol). After
stirring for 16 hows at room temperature, methyl iodide (0.050 ml} was added and the

mixture stirred for a further 4 hours then concentrated in vacuo. The residue was partitioned
between saturated NaHCO; (10 mL) and EtOAc (10 mL) and the agueous layer was extracted
with EtOAc (2 x 10 mL). The combined orpanic phases were washed with brine (10 mL),
dried over Na;804 and concentrated in vacuo. The residue was purified by flash column
chromatography (10-20% ethyl acetate/hexanes) to afford the desired product, 0.124 g, 59%.

[00377] Step B: Preparation of 2~




2- phenyl-1, 3, 4-t hi adi azol -3(2H) -y1) - 4H
benzo[ e] [ 1, 3] oxazi n- 4- sul phone 173 )IN,,0 s"." ' *
2-(2-(3-am nopropyl)-5-(2,5-difluorophenyl)-
g- phenyl-1, 3, 4-t hi adi azol - 3(2H)-y1)-411-
enzol[e][1, 3]4hiazin-4-sul phone 174 yr, N S I.
2-(2-(3-am no‘%&%@@ﬂ?l—"& (2, 5. di f1 uor o)p/)henyl) - PCTIUSZ006/016526
2- phenyl -1, 3, 4-t hi adi azol - 3(2H)-y1)-411- benzo[ e] [rl, 3].t hi azi n-4-one
VWO 2006/ 119 1HdPaEningd60b20henda.3-dihydro-1.34-thiadiazole: To a solution of methyl 2-(3-
2-(2-(3-am P 5.GF el iadi . -carbimidothi
> pheny 1.1, %%?%H:p?%%{%gl(gg glélfgrog{ﬁglirlyg?gg?ﬁgih-}?ﬁdwzole 3(.2H) carbimidothioate
6, 7- di hydr 0@;}3,4@, 8{)@ Epm@]) [n ) ﬁ]lt piridme 283, ¢ acetphydrazide (0.017 g, 0.240 mmol).

The mixture was warmed to 80 °C and stirred for 16 hours, then {reated with acetohydrazide
(0.050 g) and stirred at reflux for 40 hours. The cooled mixture was treated with water (10
mL) and extracted with BtOAc (3 x 10 mL). The combined organic phases were washed with

water (10 mL) and brine (10 mL), then dried over Na;SO4 and concentrated in vacuo. The
residue was purified by flash column chromatography (10-20% ethyl acetate/hexanes) to
afford the desired product as a pale yellow solid, 0.010 g, 25%.
[00378] Step C: Preparation of 3-(5-(2.5-difinorophenyl)-3-(3-methyl-1H-1.2.4-
triazol-5-y1)-2-phenyl-2,3-dihydro-1.3.4-thiadiazol-2-yl)propan-1-amine: 2-(3-Azidopropyl)-
5-(2,5-difluorophenyl)-3-(3-methyl-1H-1,2,4-triazol-5-yl)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazole (0.010 g, 0.023 mmol) was reduced as in Example 21, Step F, to afford the
desired product as a pale green solid, 0.007 g, 63%. MS ESI (+) m/z 414 (M+1) detected; "
NMR (400 MHz, CDCls) & 7.45 (m, 3H), 7.33 (m, 2H), 7.27 (m, 1H), 7.20 (m, 2H), 3.30 (m,
1H), 2.97 (m, 2H), 2.62 (m, 1H), 2.24 (s, 3H), 2.18 (m, 1H), 1.74 (m, 1H) ppm.

Example 27

henyl-2.3-dihydro-1.3.4-thiadiazol-2-yl)ethanol

[00379] Step A: Preparation of 2-(2-(tert-butyldiphenylsilyloxy)ethyl)-5-(2.5-
difluorophenyl)-2-phenyl-2,3-dihydro-1,3.4-thiadiazole: To a solution of  3-(tert-
butyldiphenylsilyloxy)-1-phenylpropan-1-one (1.98 g, 5.10 mmol) in 20 mL of a 3:1 mixture
of EtOH:DCM was added 2,5-diflucrobenzothiohydrazide (0.800 g, 4.25 mmol). The

mixture was allowed to stir capped, at room temperature for 60 hours, then uncapped for 48

hours and then concentrated in vacuo. The residue was purified by flash column
chromatography (Hexanes) to afford the desired product as an orange oil, 2.19 g, 92% which
was contaminated with  3-(tert-buiyldiphenylsilyloxy)-1-phenylpropan-1-one. The
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Ar2 Nanme 176 2-net hyl phenyl
3-(5-(2,5-difluorophenyl)-3-(5-nmethyl -1, 3, 4-

t hi adi azol -2-yl1)-2-o0-tolyl-2, 3-di hydro-1, 3, 4-

t hi adi azol - 2-yl ) propan- 1- am ne

3-(5-(2, 5-di fwyeanenbapyl) - 3- (5-met hyl -1, 3, 4- PCT/US2006/016526

t hi adi azol -2-y1)-2-mtolyl-2, 3 di hydro-1, 3, 4-

t hi adi azol - 2-yl ) propan-1-amn

3-(5-(2, 5- chfnPR‘j’Bleo% éﬁ?ﬂ fogwa(dstoﬁ}gtxﬁ%steg_wgh%lt further purification.

t Ei adi azol - foyso) - 2- pstep| B1-12 p;i;adbrhydr O (2B (1t butzldlphenylsﬂyloxy)ethyl) ~5-(2.5-
t hi adi azol

179 3, 4-di

n@ﬁ#@%&h@phen%@ Z-Pg hv 0-1 §4—t d@éolgg-ca onotlnov benzam1d9 yl ]ohenyl

3- (5- (2, 5- dsdidtisor Opﬂ”l_eﬂy(;{teﬂ—bﬁﬂld@hdlymylbpwqﬂky@Fﬁy@;s-dlﬂuorophenyl)-2—pheny1-2,3—
3- (5-met hy L o3 4hiBdh %N 1088 W70dnRol i %8 0L of anhydrous THF was added

benzoyl isothiocyanate (0.29 mL, 2.15 mmol), The reaction was allowed to stir overnight at
reflux then cooled and concentrated in vacuo. The residue was purified by flash column
chromatography (5-10% ethyl acetate/hexanes) to afford the desired product as a yellow
foam, 0.677 g, 52 %.

[00381] Step C: Preparation of 2-(2-(tert-butyldiphenyisilyloxy}ethyl)-5-(2.5-
difluorophenyl)-2-phenyl-1.3.4-thiadiazole-3(2F)-carbothioamide: To a solution of N-(2-(2-
(tert-butyldiphenylsilyloxy)ethyl)-5-(2,5-difluorophenyl)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazole-3-carbonothioyl)benzamide (0.677 g, 0.938 mmol} in 20 mI, of anhydrous THF
was added hydrazine (0.060 mL, 1.87 mmol}. The reaction was stirred at room temperature

for 3 hours then concenirated in vacuo. The residue was purified by flash column
chromatography {5-10% ethyl acetate/hexanes) to afford the desired product as a pale yellow
foam, 0.502 g, 87 %.

[00382] Step D: Preparation of tert-butyl 2-(2-(2-(tert-butyldiphenylsilyloxy)ethyl)-5-
2.5-difluorophenyl henyl-1,3 4-thiadiazol-3(2H)-y1}-6.7-dihydrothiazelo[5.4-c
5(4H)-carboxylate: To a solution of 2-(2-(tert-butyldiphenylsilyloxy)ethyl)-5-(2,5-
difluorophenyl)-2-phenyl-1,3,4-thiadiazole-3(2H)-carbothicamide (0.500 g, 0.809 mmol) in
20 mL of ethanol was added tert-butyl 3-bromo-4-oxopiperidine-1-carboxylate (0.338 g, 1.21
mmol) followed by DIEA (0.423 mL, 2.43 mmol). The mixture was allowed to stir overnight
at reflux then treated with tert-butyl 3-bromo-4-oxopiperidine-1-carboxylate (200 mg) and
stirred at reflux for a further 3 hours. The cooled mixture was partitioned between saturated
NaHCO; solution (50 mL) and EtOAc (50 mL) and the aqueous layer was extracted with
EtOAc (2 x 50 mL). The combined organic phases were washed with brine (50 mL) dried

over Na;SO4 and concenirated in vacuo. The residue was purified by flash column

idine-

chromatography (5-10% ethyl acetate/hexanes) to afford the desired product as a viscous
yellow oil, 0.412 g, 64%.
[00383] Step E: Preparation of 2-(2-(2-(tert-butyldiphenylsilyloxy)ethy}-5-(2.5~

difluorophenyl henvl-1.3.4-thiadiazol-3(2H)-v1)-4.5.6,7-tetrahydrothiazolof5.4-

clpyridine: To a solution of tert-butyl 2-(2-(2-(tert-buiyldiphenylsilyloxy)ethyl)-5-(2,5-

difluorophenyl)-2-phenyl-1,3,4-thiadiazol-3(ZH)-y1)-6,7-dihydrothiazolo]5,4-c]pyridine-
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1, 3, 4-t hi adi azol - 2-y1) propan- 1- am ne
3-(5-(2,5-difluorophenyl)-2-(3,5-di nmet hyl pheny1l) -

3-(5-nethyl-1, 3, 4-thiadiazol -2-y1)-2, 3-di hydro-

1, 3, 4-t hi adi azol - 2-yl ) propan- 1- am ne

3-(5-(2,5-dif y1)-2-(2-ethyl phenyl) - 3-(5-

met byl -1 3. 4 VHFRGRIBEY ) y1)-2,3-di hydro- 1,3, 4. POTTUSINANIESE

hladlazol 2-yppropan-1-am ne 180 3,5- dlneth hen¥ 81
- et hyl phenj(4H)- g@lzoxgla@t(ﬂgrjiq)g;@@ﬁ mmol) in 4 mL of CM at 0 °C was added TFA (1 mL).

3 (5-(2, 5-dirfd ﬁﬁ%&%@ Qﬁg)ﬁﬂr}ed%l( ?h&fr@ybp’@eﬁb’ 1 hows ¢Rn concentrated in vacuo. The
met hyl - 1 3,4-t I azol - 2-y1) - di hydr.o

t hi adi az 0| E&ﬂ%‘fv@r}‘&ﬁm@f’éﬁw&m EtOAc (20'mL) and sa%r:tled NaHCO; solution (20 mL) and
3-(2-(4-teriph ﬁ%bpﬂ%yﬂe)s -eRtrdcted i HtbUoO(DRNO rmﬂ;) ’Ete combined organic phases

5- hyl
E hi gg;[ a)zlm yeg;w;[s hi ggigh lﬁ éx}ﬁ)dned over llﬂg;}_g%4 andl éonbentrated in vacuo to afford the

3-(2- (2 ChI aisﬁahl&a&ﬁﬂasi y(a]mv\'égmh ﬁJlﬁIbg dm%}.nyl) 3- (5-
met hyl - gmt‘,’ 4 adi aépl .
thladlazol 6ropa -am
3- (2- (4- chl difloplop! Hilfiddipael 3] L
4-t-butyl ph%lﬁxlldmelsél To a solution of 2-(2- (2-(tert—butyld1phenylsxlyloxy)ethyl)-S (2,5~
difluorophenyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-yI)-4,5,6,7-tetrahydrothiazolo[5,4-
c]pyridine (0,157 g, 0.225 mmol) in 5 mL DCE was added formaldehyde (0.067 mL, 37 wt %
in water, 0,901 mmol) followed by sodium triacetoxyborohydride (0.052 g, 0.248 mmuol).

The resulting suspension was stirred vigorously at room temperafure overnight, then treated
with saturated Nay;CO; solution (30 mL) and stirred for 10 minutes. The mixture was
extracted with EtOAc (3 x 30 mL) and the combined organic phases were washed with brine
(20 mL), dried over Na;SOy4 and concentrated in vacuo. The residue was purified by flash
column chromatography (0-1% MeOH/DCM) to afford the desired product as a bright yellow
foam, 0.119 g, 74%.

[00385] Step G: Preparation of 2-(5-(2.5-difluorophenyl)-3-(5-methyl-4.5,6.7-
tetrahydrothiazolo[5.4-c henyl-2,3-dihydro-1.3.4-thiadiazol-2-yl)ethanol: To
a solution of 2-(2-(2-(tert-butyldiphenylsilyloxy)ethyl)-5-(2,5-difluorophenyl}-2-phenyl-
1,3,4-thiadiazol-3(2H)-y1)-5-methyl-4,5,6,7-tetrahydrothiazolo[ 5,4-c]pyridine (0.070 g, 0.098
mmo!) in 2 mL of anhydrous acetonitrile was added HF-TEA (0.160 mL, 0.99 mmol). The
solution was stirred at room temperature for 16 hours then slowly quenched with saturated
NaHCO; (20 mL). The mixture was extracted with EtOAc (3 x 10 mL) and the combined

organic phases were washed with brine (10 mL), dried over Na;80,4 and concentrated in

vacuo. The residue was purified by flash column chromatography (0-1% MeOH/DCM) and
the residue was dissolved in 2 mL of methanol and treated with 1IN HCI/MeOH (2 mL).
After stirring for 10 minutes, the solution was concentrated in vacuo. The residue was
triturated with diethyl ether, filiered, washed with ether and dried in vacuo to afford the
desired product as a yellow powder, 0.023 g, 42%. MS ESI (+) m/z 473 (M+1) detected,; "
NMR (400 MHz, CDCly) & 7.59 (m, 1H), 7.44 (4, 2H, J = 7.5 Hz), 7.32 (m, 2H), 7.26 (m,
1H), 7.07 (m, 2H), 4.10 (m, 1H), 3.96 (m, 1H), 3.65 (m, 1H), 3.54 (g, 2H, J=30.2, 14.3 Hz),
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2- chl orophenyl 185 4-chl or ophenyl WD 2006/ 119146PCT/ US2006/ 016526
met hyl -1, 3, 4-t hi adi azol - 2-y1) -2, 3-di hydro-1, 3, 4-

t hi adi azol - 2- yppr opan- 1- am ne
3-(5-(2,5-difluorophenyl)-2-(3-fluorophenyl)- 3-(5-

net hyl - 1, 3, 4-whhoaghigae! - 2-y1) - 2, 3-di hydro- 1, 3, 4- PCT/US2006/016526

t hi adi azol - 2- Apr opan- 1- am ne

3-(5-(2,5-difluor y1)-2-(4-f1 n -3-(5-

met hy1- 1, 3, Z'-S{’ Eﬂlalg’sg%l @22@1%--?72{’%-3]3{’ ﬁ@gfﬁog@@f‘l -

t hi adi azol - 2-yl ) propan-1 -am ne 186E3ahmple28 ophenyl 187
4-fl uorophenyl 188 4-br onophenyl HO
3-(2-(4-bronophenyl)-5-(2,5-difl uorop
met hyl -1, 3, 4-t hi adi azol - 2-y1) -2, i h
t hi adi azol - 2- yppr opan- 1- am ne 18

\\N
HN

2-(5-(2.5-diftuorophenyl)-2-phenyl-3-(4.5.6,7-tetrahydrothiazolo[5.4-c] pvﬁdin—2-vl)-2é—
dihydro-1.3.4-thiadiazol-2-yhethanol

[00386] To a solution of tert-butyl 2-(2-(2-(tert-butyldiphenylsilyloxy)ethyl)-5-(2,5-
difluorophenyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-y1)-6,7~-dihydrothiazolo{ 5.4-c]pyridine-

5(4H)-carboxylate (prepared according to Example 26, Steps A- D; 0.090 g, 0.113 mmol) in
1 mL of 1,4-dioxane was added 4M HCl/dioxane (1 mL). The mixture was stirred at room
temperature for 16 hours then treatéd with 4M HCl/dioxane (2 mL}) and stirred for a further 3
hours. Water (1 mL) was added and the mixture was stirred for 16 hours then concentrated
and dried in vacuo. The residue was triturated with diethyl ether, filtered, washed with ether

(2]

and dried in vacuo to afford the desired product as an orange/yellow solid, 0.023 g, 38%. MS
ESI () m/z 459 (M+1) detected; 'H NMR (400 MHz, CDCly) 8 7.59 (m, 1H), 7.46 {(m, 2H),
7.33 (m, 3H), 7.07 (m, 2H), 4.12 (m, 1H), 3.95 (m, 1H), 3.87 (m, 2H), 3.65 (m, 2H), 3.05 (m,
2H), 2.84 (m, 1H), 2.43 (m, 2H) ppm.

[00387] The following compounds can also be prepared using the above described

procedures, utilizing the appropriately substituted reagents,

NH5
F

S
p

R(N“N '

R Name
29 NN 3-(5-(2,5-difluorophenyl)-2-phenyl-3-
| N (pyridin-3-y1)-2,3-dihydro-1,3, 4-thiadiazol-2-
& yl)propan-1-amine
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3, 4-di chl or ophenyl

3-(5-nmethyl-1, 3, 4-
1, 3, 4-t hi adi azol

t hi adi azol
-2-

3-(2-(3, 4-di chl orophenyl)-5-(2,5-difl uorophenyl) -
-2-yl)-2, 3-di hydro-
yl ) propan-1-am ne 190 3-nitrophenyl

3-(5-(2,5-difluorophenyl)-3-(5-nmethyl -1, 3, 4-
t hi adi azol - V\ﬁ I() ni trophenyl) -2, 3-di hydro-
1, 3, 4-t hi adi a‘V ;oﬁg Sapropan 1 -am ne PCT/US2006/016526
3-(2-(3-am_nopropyl)-5- (2 5- d|f| uor opheny1) - 3- (5-
net hyl - 1, 3] 4- t3¥i adji azol - , 3- di hydir 0-31(592.4-difluorophenyl)-2-phenyl-3-
t hi adi azol {2-y1) phenol 191 . h dr oxy phé{gpridngsyl)-33- dﬂ#@ﬂé‘*-th@ﬂml 2
3-(2-(3- am nopropyl) -5- (2 5- | uor nPhﬂn\/’I%t(. gzli)ﬁi'mpan}-l -alglgﬁ ——
met hyl - 1, 3)4- tHi ad{ azol - 2-¥ , 3-di hydr o-310 ifluorophenyl)-2-pheny!-3-
thi adi azol {2-yl ) phenyl di hyllr oflen phos piBFidingEH)- 3{9}}?’?‘}{ gﬂ Fi{pjadiazol-2-
3 (2-(3-am nnprnpyl\_R (2 5-a7fl ||nrnnh ny1) 3 [ﬂ propan- 1ne
net hyl - 1, 3|4- t¥i adi azol - 2- DI -2, 3-di hydB€65 12, %dﬂﬂllorophcnyl)-3 ~(3-methylpyridin-
t hi adi azol {2-ypani fi ne -yl)-2-pheny1-2 3-dihydro-1,3,4-thiadiazol-2-
3- (2- (3- ani{nopropyl) - 5- ( 2, 56l uor ophgny1) - 3- ( Fhpropan-1-amine
met hyl - 1, 3,[4-t3w adiazol - 2-y&) - 2, 3-di hydro-1, 3, 4-
y s y y 3.5-(2,5-difluorophenyl)-3-(3-
N (fluoromethyl)pyridin-4-yl)-2-phenyl-2,3-
] _N dihydro-1,3,4-thiadiazol-2-yl)propan-1-amine
34 FF , .
3-(3-(3-(difluoromethyl)pyridin-4-yl)-5-(2,5-
NN difluoropheny!)-2-phenyl-2,3-dihydro-1,3,4-
| _N thiadiazol-2-yl)propan-1-amine
35 E F e
3-(5-(2,5-difluorophenyl)-2-phenyl-3-(3-
LA (trifluoromethyl)pyridin-4-yI)-2,3-dihydro-
| ! 1,3,4-thiadiazol-2-yl)propan-1-amine
B
36 NO: 3-(5-(2,5-difluorophenyl)-3-(3-nitropyridin-4-
PPZEN y1)-2-phenyl-2,3-dihydro-1,3,4-thiadiazol-2-
| =N yl)propan-1-amine
37 HO '
(4-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
TN 2-phenyl-1,3,4-thiadiazol-3(2H)-yl)pyridin-3-
| _N yl)methanol
38 l
O N 4-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
¥ 2-phenyl-1,3,4-thiadiazol-3(2H)-y1)}-N,N-
| ~ dimethylnicotinamide
=N
39 Q .
o 3-(4-(2-(3-aminopropyl)-5-(2,5-
HN™ N difluorophenyl)-2-phenyl-1,3,4-thiadiazol-
Wy, O 3(2H)-yl)pyridin-3-yl)-1-methoxy-1-
| _N methylurea
40 | :
N 3-(5-(2,5-difluorophenyl)-3-(3-
((dimethylamino)methyl)pyridin-4-yl)-2-
FOZN phenyl-2,3-dihydro-1,3 4-thiadiazol -2-
l =N yDpropan-1-amine
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t hi adi azol -2-yl )benzoic acid 194 3-carboxyphenyl 195 3-cyanophenyl
3-(2-(3-am nopropyl)-5-(2,5-difluorophenyl)-3-(5-

nmet hyl -1, 3, 4-t hi adi azol - 2-y1) -2, 3-di hydro-1, 3, 4-

t hi adi azol - 2-ypbenzonitrile 196 2-pyridyl1l

3-(5-(2, 5- di fWyaenbpey1l) - 3-(5-nmethyl -1, 3, 4- PCT/US2006/016526
t hi adi azol - 2-y1) - 2- (pyridi n-2-y1) -2, 3-di hydro-1, 3, 4-

thiadiazol-2-y'ﬁpropan-1-an1n 97 —3=pyridyt -
3-(5-(2,5-di fIUorophenyl) -3 - met hy1- 133, 43-(5-(2,5-difluorophenyl)-3-(3,5-
t hi adi azol {2-y1) - 2{(pyri di AJ3-Y1) - 2, 3- di Hyeteypyidip-dryl)-2-phenyl-2,3-dihydro-
t hi adi azol 4{2- ybpr opan- 1- aninie#l98 5- met|hyl {-A*dhirdispeb2-yljpropan-1-amine
3- ( 5- ( 2, 5-i f14%ropheny1) - 3-( - et hyl - j"33( -(2,5-diffuorophenyl)-3-(3-ethylpyridin-4-
t hi adi azol {2-y1)-24{(5-nmeth ophen-2-yﬁ_,_h $1-2.3-dihydro-1,3.4A-thiadiazol-2-
di hydro- 1, 3, 4-t hi adi azol - 2- ropan- 1{anine 1 %ﬁgﬁ@éﬁﬁ¥$$glazgi-4-3l
3_(5_(215_(iflnnrnnh -2 thylfhin:nl_d_y’l_ -
(5-met hyl - 1, 3, % t hiladi azol - 2-§/1) - 2, 3- di| hy drpE13 3nMropyridin-4-y)-5-(2,5-
t hi adi azol {2-y1) pr ppan- 1- ak '[ difiucrophenyl)-2-phenyl-2,3-dihydro-1,3,4-
2N thiadiazol-2-yl)propan-1-amine
44 CN X ,
4-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
W B 2-phenyl-1,3 A-thiadiazol-3(2ED)-
~N yDnicotinonitrile
45 >, ~oF 3—(5-(2,5-diﬂu0roph§nyl)-3-(2-ﬂu0f:op'yridin-
| 4-yl)-2-phenyl-2,3-dihydro-1,3,4-thiadiazol-2-
=N yl)propan-1-amine
46 N 3-(5+(2,5-difluorophenyl)-2-phenyl-3-
T \j (pyrimidin-2-y1)-2,3-dihydro-1,3,4-thiadiazol-
N # 2-yD)propan-1-amine
47 SR 3-(5-(2,5-difluorophenyl)-3-(4-
11'/ methylpyrimidin-2-yl)-2-phenyl-2,3-dihydro-
= 1,3,4-thiadiazol-2-yl)propan-1-amine
48 ?{“/N\ 3-(5-(2,§-c-Iif:luorophenyl)-B-(S-ﬂuo1:o-4-
N\)\/ methylpyrimidin-2-y1)-2-phenyl-2,3-dihydro-
F 1,3,4-thiadiazol-2-yl)propan-1-amine
49 W N OH (2-(2-(3~aminopropyl)-5-(2,5-difluorophenyl)-
\,!,'/\J/\ 2-phenyl-1,3,4-thiadiazol-3(2H)-yl)pyrimidin-
& 4-yl)methanol
50 v A 2-(2~(3-aminopropyl)-5-(2,5-diftucrophenyl)-
,s”m/ N 2-phenyl-1,3,4-thiadiazol-3(2H)-y1)-N,N-
No A | dimethylpyrimidine-4-carboxamide
51 3-(5-(2,5-difluorophenyl}-3-(4-
W Ny N ((dimethylamino)methyl)pyrimidin-2-yl)-2-
T\J/\ | phenyl-2,3-dihydro-1,3 d-thiadiazol-2-
N A yDpropan-1-amine
52 \”)\I/N“ 3-(3-(5-chloropyrimidin-2-y1)-5-(2,5-
NI P difluorophenyl)-2-phenyl-2,3-dihydro-1,3,4-
Cl thiadiazol-2-yl)propan-1-amine
53 -;ss’\I,N\ CN 2-(2-(3-aminopropyl)-5-(2,5-diflucrophenyl)-
h}\;l’ 2-phenyl-1,3,4-thiadiazol-3(2H)-
yDpyrimidine-4-carbonitrile
54 ?"Y Ny ~NO» 3—(S-(2,5-diﬂuorophe‘nyl)-3-(4-nitropy1€imidin-
dJ 2-y1)-2-phenyl-2,3-dihydro-1,3 4-thiadiazol-2-
yDpropan-1-amine
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200 2-(1 Himdazol -2-y1)
3-(5-(2,5-difluorophenyl)-2-(1Hi m dazol -2-y1)-3-
(5-methyl-1, 3, 4-thi adi azol -2-y1) -2, 3-di hydr o- 133, 4-
t hi adi azol - 2-y1) propan- 1- am ne 201

3-(5-(2,5-dif y1) - 2- (1H i i dazol - 4-y1)-3- WD
2006/ 119146Pé{i#?-‘@%g‘§‘?016526 2-(1H i mi dazol - 4-y1) T TUSI006/0165%6

(5-nethyl-1.3,4-thiadiazol-2-y1)-2, 3-dihydro-1,3 4-
t hi adi azol {2- y3b) pr opan- 1- ady e 3-(5-(2,5-difluorophenyl)-3-(2-methylthiazol-
3-(5-(2, 5-difluorophenyl)- %\@ no- 1H p) SQ'Z)CH-p}BnyIQ 3-dihydro-1,3,4-thiadiazol-2-
y1l-3-(5- _rret hyl-1, 3 4- th| adi az9l - 2-y1) -2, 3-di hydryi)propan-l amine
1, 3, 4-t hi agh azs'%l TyHpropan=—annme—2¢2 3=amno—iti-pyrazor=5-yI |
NH2 Arl Name 203|2-fl uors Wyl 2'-(3-aminopropyl}-5'-(2,5-difluorophenyl)-4-
3-(5-(2-fl yorophenyl) - 3- (5- gre& yl -1, 3, 4-  methyl-2"-phenyl-2'H-2,3"bi(1,3' A"
) thiadiazol)-5(4H)-one
57 ‘;“\(,N o 2-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
N 2-phenyl-1,3,4-thiadiazol-3(2H)-y1)-1,4-
- dimethyl-1H-imidazol-5(4H)-one
58 ‘;ei(,N o 2-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
N 2-phenyl-1,3,4-thiadiazol-3(2H)-y1)-1,5,5-
- trimethyl-1H-imidazol-4(5H)-one
59 N 3—(5:(2,5-diﬂuoroPhenyl)-3-(4:
hg / O\ methoxythiazol-2-y1)-2-phenyl-2,3-dihydro-
S 1,3,4-thiadiazol-2-y)propan-1-amine
60 W oN . (5R)-4-(2—(3-aminopropyl)—S-gz,S.-
7: - diftuorophenyl)-2-phenyl-1,3,4-thiadiazol-
W0 3(2H)-yl)-5-methyloxazol-2(SH)-one
61 W N (5R)-4~(2~(3-aminopropyl)-5-(2,5-
Y: \FS difluorophenyl)-2-phenyl-1,3,4-thiadiazol-
W' g 3(2H)-y1)-5-methylthiazole-2(5H)-thione
62 N (5R)-4-(2-(3-aminopropyl)-S-Q,S--
r =0 difluorophenyl)-2-phenyl-1,3,4-thiadiazol-
WG : 3(2H)-yI)-5-methylthiazol-2(5H)-one
63 Ne= 4-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
OAN 2-phenyl-1,3 4-thiadiazol-3(2H)-y1)-1,5,5-
Yo trimethyl-1H-imidazol-2(5H)-one
64 NN 4-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
I =0 2-phenyl-1,3,4-thiadiazol-3(2H)-y1)-5,5-
o dimethyloxazol-2(SH)-one
65 =N 4-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
=0 2-phenyl-1,3,4-thiadiazol-3(2H)-y1)-5,5-
S dimethylthiazol-2(5H)-one
66 \é‘%,’,N 2-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
s ] 2-phenyl-1,3,4-thiadiazol-3(2H)-y1)-5,5-
dimethylthiazol-4(5H)-one
67 WaN 2-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
T—-
o o] 2-phenyl-1,3,4-thiadiazol-3(2H)-yI)-5,5-
dimethyloxazol-4(5H)-one
68 RN o 5-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
7( f 2-phenyl-1,3,4-thiadiazol-3(2H)-y1)-6,6-
o] dimethyl-2H-1,4-0xazin-3(6H)-one
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t hi adi azol - 2-y1) - 2- phenyl - 2, 3-di hydro-1, 3, 4-
t hi adi azol - 2-yl ) propan- 1-am ne 204 3- 1Mor ophenyl
3-(5-(3-fluorophenyl)-3-(5-nethyl-1, 3, 4-
t hi adi azol - 2-y1) - 2- phenyl - 2, 3- di hydro-1, 3, 4-
t hi adi azol - 2-wé Yesapas- 1- ani ne PCT/US2006/016526
3-(5-(2-ehl orophenyl)-3-(5-methyl-1, 3, 4-
t hi adi azol -2 —2pher ’7, 3 di-hydro 55 oh Y§
t hi adi azol {2- ropan 1- a 05- ( 3- e1|"3§'gfp'
thi adi azol {2-y1) - 2| phenyl A 3/di hydro- 1, %ﬂiﬁ%&?lﬁm o Ik
t hi adi azol +2—y-)-prepan—t—asine imethyl-2H-1,4-thiazin-3( H) o
3- (5- (2, 5- di chi’r opheny1) 3=V et hy| - | 34243-aminopropyl)-5-(2,5- dlﬂuorolplfnyl)"
t hi adi azol { 2 yl)-2 phenyl SJE}J hydr o- 1, fﬂhiﬁyi'lé ‘:’thladmow(m%'ﬁ) ;"
t hi adi azol +2—ynprepan—it-arite—205—2-ehlarin .c%}f izl Sdlonde
207 2, 5-di <=hl ojr.[oph bnyl 2 f§~330d| chl o gp‘ _'gﬂn yl-logrzfgua-dl;zold(2H)-yl) e
'ﬁll( 2;“( gzgl- Gjl’)e‘f}}?r 0 JheEX\l,) (’5 th Eyl- !‘ B'thyl 6H-1,2,5-oxathiazin-1,1-dioxide
ZYh )T PTCTy UIIIyUIU o=
72 f 79 . 3-(2-(3-aminopropyl)-5-(2,5-diflucrophenyl)-
2-phenyl-1,3,4-thiadiazol-3(2H)-y1)-5-methyl-
6H-1,2,4-dithiazin-1,1-dioxide
& FFN\S/,O 3+(2~(3-aminopropyh)-5-(2,5-difluorophenyl)-
s .o 2-phenyl-1,3,4-thiadiazol-3(2H)-y])-5-methyl-
7/’ 1,2.4-dithiazin-1,1-dioxide
74 3 )—’—N\S:_O 3-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
o__J%o 2-phenyl-1,3 4-thiadiazol-3(2H)-yl)-5-methyl-
1,2,4-oxathiazin-1,1-dioxide
75 =N - .
bia o 2-(2-(3-aminopropyl)-5-(2,5-diflucrophenyl)-
o 2-phenyl-1,3.4-thiadiazol-3(2H)-yl)-6-methyl-
4H-1,3-0xazin-4-one
76 RN : .
)i 0 2~(2-(3-amincpropyl)-5-(2,5-difluorophenyl)-
8 2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-6,6-
dimethyl-5,6-dihydro-4H-1,3-thiazin-4-one
7 \7—"N o) 2-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
0. 2-phenyl-1,3,4-thiadiazol-3(2H)-y1)-6,6-
dimethyl-5,6-dihydro-4H-1,3-0xazin-4-one
78 :"SFN o 2-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
0\; 2-phenyl-1,3,4-thiadiazol-3(2E)-yl)-5.5-
dimethyl-5,6-dihydro-4H-1,3-oxazin-4-one
79 :“‘FN 0 2-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
S\/E 2-phenyl-1,3 A-thiadiazol-3(2H)-y1)-S,5-
dimethyl-5,6-dihydro-4H-1,3-thiazin-4-one
80 W N 3-(5-(2,5-difluorophenyl)-3-(1,4-dimethyl-
i p 1H-imidazol-2-y])-2-phenyl-2,3-dihydro-
N 1,3,4-thiadiazol-2-yl)propan-1-amine
81 ?SFN 3-(5-(2,5-difluorophenyl)-3-(1,5-dimethyl-
PN 1H-imidazol-2-y1)-2-phenyl-2,3-dihydro-
1,3,4-thiadiazol-2-yl)propan-1-amine
82 N 3-(5-(2,5-difluorophenyl)-3-(1-methyl-1H-
2;;/) imidazol-2-y1)-2-phenyi-2,3-dihydro-1,3,4~
- thiadiazol-2-yl)propan-1-amine
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t hi adi azol - 2-yl ) propan- 1-am ne
3-(5-(3, 4-di chl orophenyl)-3-(5-nmethyl -1, 3, 4-
t hi adi azol - 2-y1) - 2- phenyl - 2, 3-di hydro- 1, 3, 4-

t hi adi azol - 2-yppro
3-(5-(3,5-di
t hi adi azol - 2-

Jasugrls

pan- 1- am ne

t hi adi azol -2-yppropan-1-amne 209 3_4-¢

pyl)-3-(5-nethyl -1, 3, 4-
enyl - 2, 3-di hydro-1, 3, 4-

PCT/US2006/016526

Lchl oronhenyv 210

ifluorophenyl)-3-(1-methyl-1H-

3, 5-di ehl onop yl | 211 2-§&bNoro-5-fl uc'r pfi §/ X
3- (5- (2- chl|or o- 5-f | uor Ophe%f?:- (5- met|h YE%?'?H}Z'P““YI‘Z’3'd‘h3’df.°'1=3=4'
t hi adi azol 12-y1)- 2l ohenyl -2 3~ di hydr o134 tuadiazol-2-ylpropan- L-aming
t hi adi azol {2- ¥ pr bpan- 1 - atytle,_ " 3-(5-(2,5-difluorophenyl)-3-(1,3-dimethyl-
3- (5- (5-ehljoro- 2-f | uor ophenydy - 3- ( 5- net H{py1azal-3y1)-2-phenyl-2,3-dibydro-1,3,4-
t hi adi azol -2-y1) - 24 phenyl - 2, 37di hydr o- 1, 3, 4-hieipzah? 3D Lapyine
ropan- 1- amijne 812 2-f| uor chl or opheny |3-G-(&pdifluorophenyl)-3-(1.4-dimethyt-
2006/ 11914§PCT1US2006/ 01652 3 2- ehl origlmrazpl-hyl)-pbenyl-2,3-dihydro-1,3,4-
3- (5- (2- ehllar - 5- gt hyl phefiy1) - 3- (5- netlhy| - 1thiadiazol-2-yhpropan-1-amine
6 T O¥ON, “3-(5-(2,5-difluorophenyl)-3-(4-methyl-1H-
L/NH pyrazol-5-yl)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine
87 . 3-(5-(2,5-difluorophenyl}-3-(4-methylthiazol-
A\ N 5-y)-2-phenyl-2,3-dihydro-1,3,4-thiadiazol-2-
S—7 yl)propan-1-amine
88 o Ny 3-(5-(2,5-difluorophenyl)-3-(5-methylthiazol-
E Y A-g1)-2-phenyl-2,3-dihydro-1,3,4-thiadiazol-2-
S yl)propan-1-amine
39 2N 3-(5-(2,5-difluorophenyl)-3-(2-methylthiazol-
\E \>" 4-y1)-2-pheny1-2,3"dihydro-l,_3,4—ﬂ1iadiazol-2-
S yl)propan-1-amine
50 ~EN, 3-(5-(2,5-difluorophenyl)-3-(4-methyl-4H-
\I\T __‘//N 1,2,4-triazol-3-y1)-2-phenyl-2,3-dihydro-
s 1,3,4-thiadiazol-2-yDpropan-1-amine
91 ‘f\fN\ 3-(5-(2,5-difluorophenyl)-3-(4,5-dimethyl-
N 4H-1,2,A-triazol-3-yl)-2-phenyl-2,3-dihydro-
4 1,3,4-thiadiazol-2-y)propan-1-amine
92 ‘;f’\r,N o 5-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
S~N 2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-2-methyl-
\ 1,2,4-thiadiazol-3(2H)-one
93 Ny 3-(5-(2,5-diftuorophenyl)-3-(1-methyl-1H-
\ N) imidazol-4-yl)-2-phenyl-2,3-dihydro-1,3,4-
\ thiadiazol-2-y)propan-1-amine
94 N, 3-(5-(2,5-difluorophenyl)-3-(1,5-dimethy]-
| N> 1H-imidazol-4-y1)-2-phenyl-2,3-dihydro-
\ 1,3,4-thiadiazol-2-y])propan-1-amine
95 = N\ 3-(5-(2,5-difluorophenyl)-3-(1,2-dimethyl-
\\\:Nf‘ 1H-imidazol-d-yl)-2-pheny}-2,3-dihydro-
\ 1,3,4-thiadiazol-2-yl)propan-1-amine
96 o N 3-(5-(2,5-difluocrophenyl)-2-phenyl-3-(1,2,5-
J\:Nf’ trimethyl-1H-imidazol-4-y1)-2,3-dihydro-
\ 1,3,4-thiadiazol-2-yl)propan-1-amine
97 = 3-(5-(2,5-diflnorophenyl)-3-(1,2-dimethyl-
N 1H-imidazol-5-yl)-2-phenyl-2,3-dihydro-
4 1,3,4-thiadiazol-2-yl)propan-1-amine
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t hi adi azol
t hi adi azol

3-(5-(5-fluoro-2-
-1, 3, 4-t hi adi azol

di hydro-1, 3, 4y hie@dbag ol
fl uor ophenyl

nmet hyl

-2-yl)-2-
-2-yl ) propan-1-am ne
(trifluoronethyl)phenyl)-3-(5-

phenyl

-2-y1)-2- phenyl

-2, 3-di hydro-1, 3, 4-

-2, 3-

-2-yl ) propan-1-am ne 214 2-trigdiiRbmemthyl- 5-
215 2-f 1 uoro- 5- nethoxyphenyl

|

3 (5 (2 flLUIG \l mthU/\ypnClly’l) 3 \5 n~L|| |
1, 3, 4- t hi adi azo! - 2]y1) - §ﬁ9£ d,ryédéLQS@ﬂqummeB(14dmmmﬂ-
t hi adi azol -{2- yppr opan- 1 am 1H-imidazol-5 -yl)-2-phenyl-2,3- d1hydr0-
3- (3- (5-netthyl -1, 3] 4- t hi ad.xa?‘z*& - 2-y1) - 2- phbfdf-hisgliazol-2-yhpropan-1-amine
(thi ophen-2-y 1992, 3-di hydrg%(?’ 4-thiadi g0, s%lﬂ%wpﬁgn%%héhympf4216
t hi ophen-24y1l 217|t hi ophe - 1mﬂmmk-ﬂ}23dmw&m
3-(3-(5- meghyl -1, 3|4- thi adiaeql -2-y1)-1- oha ?%ﬁl raol 2y Dprope L syt
(t hi ophen-3-y1)-2, 3-dihydro-1,8, 4-thi adi azol” voordé£ -am ne 21
5- chl or ot hijopHéh-2{y1 3-( BﬂchlorothlQpaﬁpﬁ2mmﬁkmﬁm@§SQEhﬁﬂhxﬁ4$ﬁZ
t hi adi azol 42-y1) - 2{ phenyl = di hydr o- 1, 3dithethyl-4H-pyrazol-3-yl)-2-phenyl-2,3-
OMe dihydro-1,3,4-thiadiazol-2-yl)propan-1-amine
101 3 ,N\NH 3-(2-(3-aminopropyl)-5-(2,5-diflucrophenyl)-
2-phenyl-1,3,4-thiadiazol-3(2H)-y1)-4,4~
O dimethyl-1H-pyrazol-5(4H)-one
102 =N, - 3-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
2-phenyl-1,3,4-thiadiazol-3(2H)-y1)-1,4,4-
0 trimethyl-1H-pyrazol-5(4H)-one
103 ;‘\4!\1 3-(5-(2,5-difluorophenyl)-3-(1,3-dimethyl-
T h{)“ 1H-1,2,4-triazol-5-yl)-2-phenyl-2,3-dihydro-
/ 1,3, 4-thiadiazol-2-yl)propan-1-amine
104 SN 3-(5~(2,5-difluorophenyl)-2-phenyl-3-(1,2,4-
Y ) thiadiazol-5-y1)-2,3-dilydro-1,3,4-thiadiazol-
S~N 2-yl)propan-1-amine
105 2N 3-(5-(2,5-difluorophernyl)-3-(3-methyl-1,2,4-
) thiadiazol-5-yl)-2-phenyl-2,3-dihydro-1,3,4-
S~N thiadiazol-2-yl)propan-1-amine
106 ?: N 3-(5-(2,5-difluorophenyl)-3-(1,2,4-oxadiazol-
) 5-y1)-2-phenyl-2,3-dihydro-1,3 4-thiadiazol-2-
O-N yl)propan-1-amine
107 ~& N 3-(5-(2,5-difluorophenyl)-3-(3-methyl-1,2,4-
\f ,}“ oxadiazol-5-yl)-2-phenyl-2,3-dihydro-1,3,4-
O-N thiadiazol-2-yl)propan-1-amine
108 N 3-(5-(2,5-difluorophenyl)-2-phenyl-3-
\“{\4 N (6,7,8,8a-tetrahydro-5H-
SO [1,3,4]thiadiazolo[3,2-a]pyridin-2-yl)-2,3-
dihydro-1,3,4-thiadiazol-2-y])propan-1-amine
109 \{,v _N, 3-(5-(2,5-difluorophenyl)-3-(8a-methyl-
T N 6,7,8,8a-tetrahydro-5H-[1,3,4]thiadiazolo[3,2-
S a]pyridin-2-yl)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine
110 SN 9 2~(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
YN 2-phenyl-1,3,4-thiadiazol-3(2H)-y1)-8a-
S7§_J§ methyl-6,7,8,8a-tetrahydro-5H-
[1,3,4]thiadiazolo[3,2-a]pyridin-5-one
111 N9 2-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
T N 2-phenyl-1,3,4-thiadiazol-3(2H)-y])-8a-
o methyl-6,7,8,8a-tetrahydro-5H-
[1,3.,4]oxadiazolo[3,2-a]pyridin-5-one
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t hi adi azol - 2-yl ) propan-1-am ne 219 2-pyri dyl
3-(3-(5-nmethyl-1,3,4-thi adi azol - 2-y1) - 2- pheny1- 5-
(pyridin-2-y1)-2,3-di hydro-1, 3, 4-t hi adi azol - 2- yl ) propan-1-am ne 220

3-pyridyl

(pyridin-3-yL).-
4-ch|oropyrié%%-

3-(3-(5-nethyl -1, 3, 4-thi adi azol - 2-y1) - 2- pheny1- 5-
i9ipydro- 1, 3, 4-t hi adi azol - 2- yl) pr opafda@ihiss 221

i g-(S-(4-chI oropyri di n-3-y1)- 3- (5- rret"??”?%,@%%-

t hi adi azol -2-y1)-2-phenyl -2 3-dihydro-1

y

t hi adi azol {
3-(5-(3-chl
t hi adi azol -
t hi adi azol -

2-¥13 pr
or opyri
2-yl)-2

hnan. 1
e

ppan- 1

:iin-2-3}§l}ml 8- net hy
- phenyl Z2)\3- AT Rydr o-

| ne 222 3-c

3 4
(3-(2-aminopropyl-5-(2,5-difluorophenyl)-

1%%%1%)%3 ,g,?it%fa:ga;ﬁ (2H)-y1)-5,7,8,8a-

|3 jfetrahydro-[1,3,4]thiadiazolof3,2-

'S0 47 11,3 }thiazin-6,6-dioxide

3-(5-(4-flY
t hi adi azol -
t hi adi azol -
3, 6-di fl uor

2-vlVor
£ )4

- phenyl

r ppan- 1-

AM_nao
A= 3 TTC

s
am

an-Sfﬁﬁ%agaééénethy

ydr o-

1
[ 223 4-f|
\

212-\(33—%13in0pr0py1)-5-(2,5-diﬂu0r0phenyl)-
2«§he yl-1,3,4-thiadiazol-3(2H)-yl)-7-methyl-

7 -tetrahydro;[ 1,3 4]thiadiazolo[2,3-
uor p?i?ﬁ',z‘,@}jéia i_aéli%-6,6— oxide

3-(5~(2,5-difluorophenyl)-3-(7-methyi-
6,7,8.8a-tetrahydro-5H-[1,3,4]thiadiazolo[3,2~
a]pyrazin-2-yl)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine

115

3-(5-(2,5-difluorophenyl)-3-(4-fluoro-5-
methyl-4,5,6,7-tetrahydrothiazolo[4,5-
c]pyridin-2-yl}-2-phenyl-2,3-dihydro-1,3,4~
thiadiazol-2-y)propan-1-amine

116

3-(5+(2,5-difluorophenyl)-3-(7-fluoro-3-
methyl-4,5,6,7-tetrahydrothiazolo[5,4-
clpyridin-2-yl1)-2-phenyl-2,3-dihydro-1,3,4~
thiadiazol-2-yl)propan-1-amine

117

2-(2-(2-(3-aminopropyl)-5-(2,5-
difluorophenyl)-2-phenyl-1,3,4-thiadiazol-
3(2H)-yl)-4-flucro-6,7-dihydrothiazolo[4,5-
¢]pyridin-5(4H)-yl)ethanol

118

2-(2-(2~(3-aminopropyl)-5-(2,5-
difluorophenyl)-2-phenyl-1,3,4-thiadiazol-
3(2H)-yl)-4-fluoro-6,7-dihydrothiazolo[4,5-
clpyridin-5(4H)-ylethyl dihydrogen
phosphate

119

3-(5-(2,5-difluorophenyl)-3-(5-(2-
(dimethylamino)ethyl)-4-fluoro-4,5,6,7-
tetrahydrothiazolo[4,5-c]pyridin-2-y1)-2-
phenyl-2,3-dihydro-1,3,4-thiadiazol-2-
yl)propan-1-amine

120

2-(2~(3-aminopropyl)-3-(2,5-difluorophenyl)-
2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-4-fluoro-
N-methoxy-N-methyl-6,7-
dihydrothiazolo[4,5-c]pyridine-5(4H)-
carboxamide

121

2~(2~(3-aminopropyl)-5-(2,5-difluorophenyl)-

2-phenyl-1,3,4-thiadiazol-3(ZH)-yI)-N-cyano-

4-flucro-6,7-dihydrothiazolo[4,5-c]pyridine-
5(4H)-carboximidamide

122

3-(5-(2,5-difluorophenyl)-3-(5-(4-
morpholinobutyl)-4,5,6,7-
tetrahydrothiazolo[4,5-c]pyridin-2-yl)-2-
phenyl-2,3-dihydro-1,3,4-thiadiazol-2-
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3-(5-(3,6-difluoropyridin-2-yl1)-3-(5-nethyl -1, 3, 4-
t hi adi azol - 2-y1) - 2- phenyl - 2, 3-di hydro-1, 3, 4-
t hi adi azol - 2-yl ) propan- 1- am ne Name WO
20061119146PCT/ US2006/ 016526 225 m 1
3-(5-(2, 5-di fwesonbreyl1) - 3- (5-methyl -1, 3, 4- PCT/US2006/016526
thladlazol 2-y1) - 2 phenyl- 2, 3-di hydro-1, 3, 4-
2 /1) ot hvul  nroaonan 1 . ona oo
2 (52, 8 Jit ot ooy By eo ot iyt 1 a4 popan i
t hi adi azol {2- Y45 - 2] phgne- 2, 3- di hydr o- 1, 3, 4> (- @5-difluorophenyl)-3-(5-(3-
t hi adi azol {2-yl ) et hanag N 227 ) morpholinopropyl)-4,5,6,7-
y . t'égahydrothiazolo[4,5-c]pyridin—2-y1)~2—
(5.- ( 2.’ 5-di fil uorophenyl) - 3¢ (b- et yl51, j;’ 4-p23ny]-2,3-dihydro—l,3,4—thiadiazol—2—
th! ad! azol - g y1) 2 phenyl 2, 3- gl Mydf o- 1, 3,4- yl)propan-1-amine
t hi adi azol y2=yHymettamanme—2 N 3-(5-(2,5-difluorophenyl)-3-(4-
3- ( 5- ( 2,5-difluoro Jheny#‘é rret hyl -1, 3,4 {fluoromethyl)-5-methyl-4,5,6,7-
t hi adi azol 12-y1) - 21 phen = d' hydr 0- 1, 3teflahydrothiazolo[4,5-c]pyridin-2-yI)-2-
phenyl-2,3-dihydro-1,3,4-thiadiazol-2-
yDpropan-1-amine
125 R . 3-(3-(4-(difluoromethyl)-5-methyl-4,5,6,7-
:#VN tetrahydrothiazolof4,5-c]pyridin-2-y1)-5-(2,5~
s4 \— diflucrophenyl)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yDpropan-1-amine
126 EF 3-(5-(2,5-difluorophenyl)-3-(5-methyl-4-
-:‘,s N F (trifluoromethyl)-4,5,6,7-
) tetrahydrothiazolo[4,5-¢]pyridin-2-yl)-2-
8 N— phenyl-2,3-dihydro-1,3,4-thiadiazol-2-
yl)propan-1-amine
127 ‘re’\r,N 3-(5-(2,5-difluorophenyl)-3-(5,7-dimethyl-
L \g:\N__ 4,5.,6,7-tetrahydrothiazolo]4,5-c]pyridin-2-yl)-
2-phenyl-2,3-dihydro-1,3,4-thiadiazol-2-
yDpropan-1-amine
128 \‘;‘\(,N 3-(5-(2,5-difluorophenyl)-3-(4-methyl-
3 \/2} 4,5,6,7-tetrahydrothiazolof5,4-b]pyridin-2-y1)-
N 2-phenyl-2,3-dihydro-1,3,4-thiadiazol-2-
/ ylpropan-1-amine
129 ‘:,;LF,N /
$-4 N 2-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
_ 2-phenyl-1,3,4-thiadiazol-3(2H)-y1)-N,N,4-
o trimethyl-4,5,6,7-tetrahydrothiazolo[4,5-
— b]pyridine-6-carboxamide
\
130 3-(5-(2,5-difluorophenyD-3-(5-methyl-5,6-
\éﬁéN dihydro-4H-pyrrolo[3,4-d]thiazol-2-yl)-2-
s@ phenyl-2,3-dihydro-1,3,4-thiadiazol -2-
N yl)propan-1-amine
131 N 3-(5-(2,5-difluorophenyl)-3-(5-
\S/ @ (methylsulfonyl)-5,6-dihydro-4H-pyrrolo[3,4-
NS0 dithiazol-2-y1)-2-phenyl-2,3-dihydro-1,3 4-
? thiadiazol-2-yl)propan-1-amine
132 SN 3-(5-(2,5-difluorophenyl)-3-(4,6-
¥ \@ dihydrothieno-5,5-dioxo-[3,4-d]thiazol-2-y1)-
S =0 2-phenyl-2,3-dihydro-1,3,4-thiadiazo]-2-
0 yDpropan-1-amine
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_3-(5-(2,5-difluorophenyl)-3-(4-methyl-5,6-

2-(5- (2, 5-di f 118%r opheny1).- 2-pheny1-2- (3- > ,
(pyrrolidin-1-yppropyl)- 1‘%3’ i adi azgl -@F]}]’ 4H-pyrrolo[2,3-d]thiazol-2-y1)-2-
y1)-5-net hyl - 1, 3, 44t hi adi agofe phen; -2,3-d1hydro-l,3,4—Fh1ad1azol-2-
2-(5- (2, 5- difluoroph Ayl - 2. (3 yl)propan-1-amine
(pi peridi n{1- ¥ propy1) - 3¢ 3n4-thi adi azql 3352 -difluorophenyl)-3-(1-methyl-1,3-
y1)-5-net hyl -1, 3, 44t hi adi‘azopen2- (5- ( 2,|Fihy isetbinzsgm%fpyo-ﬁl Bthiagol-5-
met hyl pi perjazi n- 1- yl ) prop spPenyl - 1, 9)-4-phenyl-2,3-dihydro-1,3,4-thiadiazol-2-
t hi adi azol {3(2H) -y1) - 5- net hyl - 103, 4-t hiladi azol e Y)propan-1-amine
4-(3-(5-(2,{5-dssT ugr Ophenyeﬂ.\e?NS- (5- met hy 1-31(532,8diflucrophenyl)-3-(4-methyl-5,6-
t hi adi azol {2-y1) - 2{phenyl - 251 4 hydr o- 1, 3ikydro-4H-pyrrolo[3,2-d]thiazol-2-y1)-2-
t hi adi azol -|2-yl) prapyl ) nor phot j.he phenyl-2,3-dihydro-1,3,4-thiadiazol-2-
2-(5-(2,5-di fluorophenyl) - 2-phenyl - 2- (2- ylypropan-1-amine
(pyrrolidin-2Z-1gpet RyT) - 158, #¥- t hi adi azol|- 3(Z¥IJdifluorophenyl)-3-(1-methyl-1,3-
y1)-5-nmet hyl -1, 3, 4-{t hi adi dihydroisothiazolo-2,2-dioxo-[4,3-d]thiazol-5-
2-(5-(2,5-difl uorophenyl)-2- 1- 2- (i {EpRipHényt-2,3-dihydro-1,3,4-thiadiazol-2-
4-y1)-1, 3,4-thiadiazol -3(2H) {yD -5-net hyl -1, 3, 4-ylptvpadi-anmke 230
137 "'{(’N p 3-(5-(2,5-difluorophenyl)-3-(4-methyl-4H-
s | pyrrolo[3,2-d]thiazol-2-yI)-2-phenyl-2,3-
}\' dihydro-1,3,4-thiadiazol-2-yl)propan-1-aming .
138 N p 3~(5-(2,5-difluorophenyl)-3-(1~methyl-1H-
S \N pyrazolo[4,3-d]thiazol-5-y1)-2-phenyl-2,3-
P' dihydro-1,3,4-thiadiazol-2-yl)propan-1-amine
139 W — 3-(5-(2,5-difluorophenyl)-3-(2-methyl-2H-
S—4, N thieno[2,3-c]pyrazol-5-yl)-2-phenyl-2,3-
N7~ dihydro-1,3,4-thiadiazol-2-yI)propan-1-amine
140 3-(5-(2,5-difluorophenyl}-3-(4-fluoro-3-
‘3\(/” F methyl-5,6-dihydro-4H-pyrrolo[3,4-d]thiazol-
S\/C( 2-y1)-2-phenyl-2,3-dihydro-1,3,4-thiadiazol-2-
N yl)propan-1-amine
141 :‘FT’N 3-(3-(benzo[d]thiazol-2-y1)-5-(2,5-
S difluorophenyl}-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yDpropan-1-amine
142 by \(,N 3-(5-(2,5-difluorophenyl)-3-(4-
S methylbenzo[d]thiazol-2-y1)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2-yl)propan-1-amine
143 ¥ fN 3-(5-(2,5-difluorophenyl)-3-(7-
S methylbenzo[d]thiazol-2-y1)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2-yl)propan-1-amine
144 N

3-(5-(2,5-difluorophenyl)-3-(6-
methylbenzo[d]thiazol-2-y1)-2-phenyl-2,3-
dilvydro-1,3,4-thiadiazol-2-yl)propan-1-amine
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145 ‘:,:&F,N

3-(5-(2,5-difluorophenyl)-3-(5-
methylbenzo[d]thiazol-2-y1)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2-y])propan-1-amine

146 S
\r

3-(5-(2,5-difluorophenyl)-3-(7-
ethylbenzo[d]thiazol-2-yl)-2-phenyl-2,3-
dihydro-1,3 4-thiadiazol-2-y1)propan-1-amine

147 *‘;‘{\4
s\@

3-(5-(2,5-difluorophenyl}-3-(7-
fluorobenzo[d]thiazol-2-y1)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2-y])propan-1-amine

148

3-(5-(2,5-diflucrophenyl)-3-(4-
fluorobenzo[d}jthiazol-2-y1)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2-yl}propan-1-amine

149

3~(3-(5-chlorobenzo[d]thiazol-2-y1)-5-(2,5-
difluvorophenyl)-2-phenyl-2,3-dihydro-1,3,4~
thiadiazol-2-yl)propan-1-amine

150

3-(3-(6-chlorobenzo[d]thiazol-2-yl)-5-(2,5-
difluorophenyl)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-y!)propan-1-amine

151

3-(5-(2,5-difluorophenyl)-3-(6-
ethylbenzo[d]thiazol-2-y1)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2-y1)propan-1-amine

152 ¥ N

2-(2+(3~aminopropyl)-5-(2,5-diflucrophenyl)-
2-phenyl-1,3,4-thiadiazol-3(2H)-
yl)benzo[d]thiazole-6-carbonitrile

153 ¥ N

3-(5-(2,5-difluorophenyl)-3-(6-
nitrobenzo[d}thiazol-2-y1)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2-yl)propan-~1-amine

154 ¥l

3-(2-(2-(3-aminopropyD)-5-(2,5-
difluorophenyl)-2-phenyl-1,3,4-thiadiazol-
3(2H)-y)benzo[d]thiazol-6-y1)-1,1-
dimethylurea Y

155 ¥ N

2-(2~(3-aminopropyl)-5-(2,5-difluorophenyl)-
2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-N,N-
dimethylbenzo[d]thiazole-6-carboxamide

117

234




N- (3 (5- (2,

t hi adi azol
t hi adi azol -
N (3-(5-(2,
t hi adi azol -
t hi adi azol -
N-(3-(5-(2
t hi adi azol {

t hi adi azol -
N (3-(5-(2
t hi adi azol -
t hi adi azol 1

5-di fl uorophenyl) - 3- (5-net hyl -1, 3, 4-
-2-yl)-2-phenyl -2, 3-di hydro-1, 3, 4-
2-yppropypacet am de 238 SCc,....... ----,N2Me H
5-di fl uorophenyl) - 3- ( 5- nethyl 1,3, 4-
2- \i’ ?0081191}11?”y| 2, 3-di hydro-1, 3, 4- PCT/US2006/016526
propyl ) net hanesul f onam de
5 d|f| uorophenyl)-3-(5-nethyl-1 3 4-
2-y39 - 2¢ phenyl -di hydro-1, 3, 4-
2-yl ) pr ppypi soi% i de  239(0(24(3-hnidoprRpd)-3--diflugspphenyl)-
5-di flupr ophenyl) 5- met hy1- 1, 3-pHenyl-1,3,4-thiadiazol-3(2H)-
2-y1) - 2} phenyl - 2, 3-dhhydr o- {, 3, 4yDbenzo[d]thiazol-6-yl)methancl
2-yl)propyl)-3- WBa006/ 119146PCTI US2006/ 016526
157 ~& N
f\g 3-(5-(2,5-difluorophenyl)-3-(6-
((dimethylamino)methyl)benzo[d]thiazol-2~
yl)-2-phenyl-2,3-dihydro-1,3,4-thiadiazol-2-
—N yDpropan-1-amine
A\
158 ?T,N
S 3~((2-(2~(3-aminopropyl)-5-(2,5-
difluorophenyl)-2-phenyl-1,3,4-thiadiazol-
3(2H)-yl)benzo[d]thiazol-6-yI)methyl)-1-
HN}—N'O_ methoxy-1-methylurea
o \
159 S \r,N
8 3-(5-(2,5-difluorophenyl)-3-(6-(3-methyl-1H-
1,2,4-triazol-1-ylybenzo[d]thiazol-2-yl)-2-
N~ phenyl-2,3-dihydro-1,3,4-thiadiazol-2-
NTN yDpropan-1-amine
160 ‘;\s’\r,N 3-(3-(benzof[d]oxazol-2~yl)-5-(2,5-
0 difluorophenyl)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-y)propan-1-amine
161 “",r‘\r,N 3-(5-(2,5-difluorophenyl)-3-(1-methyl-1H-
N\G benzo[d]imidazol-2-y1)-2-phenyl-2,3-dihydro-
7 1,3,4-thiadiazol-2-yl)propan-1-amine
162 ‘ \r/N 2-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
Y, N _{O 2-phenyl-1,3,4-thiadiazol-3(2H)-yI)-N,N-
N— dimethyl-6,7-dihydrothiazolo{4,5-c]pyridine-
/ 5(4H)-carboxamide
163 N
* T 2-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
S 2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-N,N-
N/ dimethyl-6,7-dihydrothiazolo[5,4-c]pyridine-
>]’N\ 5(4H)-carboxamide
9]
164 b ] =N 3-(5-(2,5-difluorophenyl)-3-(6-methyl-6,7-
= dihydro-5H-pyrrolo[3,4-b]pyridin-3-yl)-2-
phenyl-2,3-dihydro-1,3,4-thiadiazol-2-
N yl)propan-1-amine
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(di nmet hyl am no) pr opanam de
2-am no- N- (1-(3-(5-(2,5-di fluorophenyl)-3-(5-
nmet hyl -1, 3, 4-t hi adi azol - 2-y1) - 2- phenyl - 2, 3-

di hydro-1, 3, 4-t hi adi azol - 2-yl ) propyl am no) - 1-
oxopr opan- 2- W plo&failam de
2-(5-(2,5-difluorophenyl)-3-(5-nethyl-1, 3, 4-

t hi adi azol
3-(5-(2, 5-
t hi adi azol
t hi adi azol
-"<OH
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2y 1) 2~ phepyl-2 3—di-hyaro—34—t-hiadtazet—2-Aet-harol
i 1 F%or opheny1) ¥3<Tk- met hyl - L, 3.(4- 2,5-difluorophenyl)-3-(imidazo[1,2-
I -
r 2-y1) - 2t phenyl- Ndi hydr o- Lbpyddazin-7-yl)-2-phenyl-2,3-dihydro-1,3,4-
- 2-yl ) prppan-1-01 B4R , \---. [ -- - Thhikdi@ol-MNiprofdd 2-ami@H 2§43
166 ‘3’}] ~N 3-(5-(2,5-difluorophenyl)-2-phenyl-3-(1H-
= pyrrolo[3,2-b]pyridin-6-y1)-2,3-dihydro-1,3,4-
N Y thiadiazol-2-yl)propan-1-amine
167 ‘fij\ 3-(5-(2,5-difluorophenyl)-2-phenyl-3-(7H-
N. = pyrrolo[2,3-d]pyrimidin-2-yI)-2,3-dihydro-
HN / 1,3,4-thiadiazol-2-yl)propan-1-amine
168 W At Ns 3-(5-(2,5-diflnoropheny!)-2-phenyl-3-
N._= (thieno[2,3-d]pyrimidin-2-yl)-2,3-dihydro-
5 Y 1,3,4-thiadiazol-2-yl)propan-1-amine
169 ‘;"\“/N\ 3-(5-(2,5-difluorophenyl)-3-(6-
Nz methylthieno[2,3-d]pyrimidin-2-yl}-2-phenyl-
y 2,3-dihydro-1,3,4-thiadiazol-2-yl)propan-1-
S amine
170 NN '
| 3-(5-(2,5-diflnorophenyl)-3-(2-methyl-1H-
N pyrrolo[2,3-b]pyridin-6-yl)-2-phenyl-2,3-
Vi
HN dihydro-1,3,4-thiadiazol-2-yl)propan-1-amine
i \S@\II/\I 3-(5~(2,5-difluorophenyl)-3-(2-
N.__N methylimidazo[1,2-a]pyrimidin-7-y1)}-2-
X phenyl-2,3-dihydro-1,3,4-thiadiazol-2-
N yl)propan-1-amine
172 M N
j\[, X ;O 2-(2-(3-aminopropyD)-5-(2,5-difluorophenyl)-
o 0 2-phenyl-1,3,4-thiadiazol-3(2H)-y1)-4H-
benzo[e][1,3]oxazin-4-sulphone
173 WN,
‘ir o N 2-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
o 2-phenyl-1,3,4-thiadiazol-3(2H)-yi)-4H-
benzo[e][1,3]thiazin-4-sulphone
174

2~(2-(3-aminopropyl}-5-(2,5-difluorophenyl)-
2-phenyl-1,3,4-thiadiazol-3(2H)-yI)-4H-
benzo[e][1.3]thiazin-4-one

119



244 . tthi OPO3H2 3-(5-(2,5-difluorophenyl)-3-(5-nmethyl-1, 3, 4-

t hi adi azol - 2-y1) - 2- pheny1- 2, 3-di hydro-1, 3, 4- thiadi aw - 2-yl ) propyl
di hydrogen phosphat e RI Name 245 NH Y-N)C H
N;]( 2-(5-(2,5-difluorophenyl)-3-(5-nethyl-1, 3, 4-

t hi adi a201- 2- - 2- nyl - 2, 3-di hydr0-1, 3, 4-

t hi adi azol -2-‘%e‘{°ﬁ§lwgceti m dani de 246 NH Ni C 1-1
N-(3-(5-(2,5-difluoraophenyl)-3-(5-pmethyl-1 3 4-

PCT/US2006/016526

t hi adi azol 42- Y13 - 2; phenylj}g,/,s bhydr o- 153543 ami :
. T : 1'29(2~(3-aminopropyl)-5-(2,5-difluorophenyl)-
t hi adi azol {2-yOpr opyl ) acet gm gam de 24 2-phe11y1—1,3,413thig.di)a201(-3(2H)-yl)—613methyl-

N
\

6,7-dihydropyrrolo[3,4-][1,3]thiazin-4(5H)-
one

=
¥/,

S NN

_<\N"|N(

NH,,

F

F

Ar?

Name

176

2-methylphenyl

3-(5~2,5-difluorophenyl)-3-(5-methyl-1,3,4-
thiadiazol-2-yl)-2-0-tolyl-2,3-dihydro-1,3,4-
thiadiazol-2-yD)propan-1-amine

177

3-methylphenyl

3-(5-(2,5-diftuorophenyl)-3-(5-methyl-1,3,4-
thiadiazol-2-y1}-2-m-tolyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine

178

4-methylphenyl

3-(5-(2,5-diflvorophenyl)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-p-tolyl-2,3-dihydro-1,3,4-
thiadiazol-2-y)propan-1-amine

179

3,4-dimethylphenyl

3-(5-(2,5-diflucrophenyl)-2-(3,4-dimethylphenyl)-
3-(5-methyl-1,3,4-thiadiazol-2-y1)-2,3-dihydro-
1,3,4-thiadiazol-2-yl)propan-1-amine

180

3,5-dimethylphenyl

3-(5-(2,5-difluorophenyl)-2-(3,5-dimethylphenyl)-
3~(5-methyl-1,3,4-thiadiazol-2-y1)-2,3-dihydro-
1,3,4-thiadiazol-2-yl)propan-1-amine

181

2-ethylphenyl

3-(5-(2,5-difluorophenyl)-2-(2-ethylphenyl)-3-(5-
methyl-1,3,4-thiadiazol-2-yl)-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine

182

3-ethylphenyl

3-(5-(2,5-difluorophenyl)-2-(3-ethylphenyl)-3-(5-
methyl-1,3,4-thiadiazol-2-y1)-2,3-dihydro-1,3,4-
thiadiazol-2-y)propan-1-amine

183

4--butylphenyl

3-(2-(4-tert-butylphenyl)-5-(2,5-difluorophenyl)-3-
(5-methyl-1,3,4-thiadiazol-2-y1)-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine

184

2-chlorophenyl

3-(2~(2-chlorophenyl)-5-(2,5-difluorophenyl)-3-(5-
methyl-1,3,4-thiadiazol-2-y1)-2,3-dihydro-1,3,4-
thiadiazol-2-vl)propan-1-amine

185

4-chlorophenyl

3-(2-(4-chlorophenyl)-5-(2,5-difluorophenyl)-3-(5-
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NH NN C H N ((5-(2,5-difluorophenyl)-3-(5-nethyl
-2-yl)-2-phenyl-2, 3-di hydro-1, 3, 4-
-2-yl) et hyDaceti m dam de 248 |

t hi adi azol
t hi adi azol

-1, 3, 4-

NO '&H

(E)-N-(3-(5-(2,5-difluorophenyl)-3-(5-nethyl -

1, 3, 4-t hi adi ag@boo@rydig - 2- phenyl- 2, 3-di hydr o-

1, 3, 4-t hi adi azol - 2-yl ) propyl )-N -

(E)- N-cyan
met hyl -1,
di hydro-1, &
2006/ 119146
N(3-(5-(2
t hi adi azol

PCT/US2006/016526
ON

nmet hoxyaceti m dam de 249 N. -

QN3 15(2,5H"'u0r0p..:n“1‘ 2 (;, “Shydro 134
3| 4- t hi adi azol - 2-y1) - 2- phe 1y1{rﬂ§y1§ 3 fm:?:gmll"zgl)'z :;' a:nf;em -1,3:4-
/I thit A A=Al 2 P A WP -~ i — A
R SRS AIVAL AN i VA ‘Cf&diﬁuﬁ oérlogp“i;"enéyi ég-2-g§1uorophenyl)-3-(5-
Sdfﬁ HS 006/ 241652%%30 5NH E‘Hetlhyl 13-fiadiaol-2-30)2,3-dinydro-L3 -
I,.\ Elor op eny A _,.(, T‘ t};i?édl ol-2-yl)propan-1-amine
2y ¢ phenyt—2-S3-dirhydrg: (&(25-dFluorophenyl)-2-(4-fluoropheryl)-3-(5-

4-fluorophenyl

methyl-1,3,4-thiadiazol-2-y1)-2,3-dihydro-1,3,4-
thiadiazol-2-yD)propan-1-amine

188

4-bromophenyl

3-(2-(4-bromophenyl)-5-(2,5-difluorophenyl)-3-(5-
methyl-1,3,4-thiadiazol-2-y1)-2,3-dihydro-1,3,4-
thiadiazol-2-yD)propan-1-amine

189

3,4-dichlorophenyl

3-(2-(3,4-dichloropheny})-5-(2,5-difluorophenyl)-
3-(5-methyl-1,3,4-thiadiazol-2-yl)-2,3-dihydro-
1,3,4-thiadiazol-2-y])propan-1-amine

190

3-nitrophenyl

3-(5-(2,5-difluorophenyl)-3-(5-methyl-1,3,4~
thiadiazol-2-y1)-2-(3-nitrophenyl)-2,3-dihydro-
1,3.4-thiadiazol-2-yl)propan-1-amine

191

3-hydroxyphenyl

3-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-3-(5-
methyl-1,3,4-thiadiazol-2-y!)-2,3-dihydro-1,3,4-
thiadiazol-2-ylphenol

192

Q
o

HO"‘P\'
8%

3-(2~(3-aminopropyl)-5-(2,5-difluorophenyl)-3-(5-
methyl-1,3,4-thiadiazol-2-yl)-2,3-dihydro-1,3,4-
thiadiazol-2-yl)phenyl dihydrogen phosphate

193

OH
3-aminophenyl

3-(2-(3-aminopropyl)-5-(2,5-diflucrophenyl)-3-(5-
methyl-1,3,4-thiadiazol-2-y1)-2,3-dihydro-1,3,4-
thiadiazol-2-yDaniline

194

3-carboxyphenyl

3-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-3-(5-
methyl-1,3,4-thiadiazol-2-y1)-2,3-dihydro-1,3,4-
thiadiazol-2-yD)benzoic acid

195

3-cyanophenyl

3-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-3-(5-
methyl-1,3,4-thiadiazol-2-y[)-2,3-dihydro-1,3,4-
thiadiazol-2-y)benzonitrile

196

2-pyridyl

3-(5-(2,5-difluorophenyl)-3-(5-methyl-1,3,4-
thiadiazol-2-y})-2-(pyridin-2-y1)-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine

197

3-pyridyl

3-(5-(2,5-difluorophenyl)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-(pyridin-3-y1)-2,3-dihydro-1,3,4-
thiadiazol-2-yDpropan-1-amine

198

5-methylthiophen-2-y1

3-(5-(2,5-difluorophenyl}-3-(5-methyi-1.3,4-
thiadiazol-2-y1)-2-(5-methylthiophen-2-yI}-2,3-
dihydro-1,3,4-thiadiazol-2-yl)propan-1-amine

199

2-methylthiazol-4-yl

3-(5-(2,5-difluorophenyl)-2-methylthiazol-4-yl-3-
(5-methyl-1,3,4-thiadiazol-2-yl)-2,3-dihydro-1,3,4-
thiadiazol-2-y{)propan-1-amine

200

2-(1H-imidazol-2-yl)

3-(5-(2,5-diflvorophenyl)-2-(1H-imidazol-2-yI)-3-
(5-methyl-1,3,4-thiadiazol-2-y1)-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine

201

3-(5-(2,5-difluorophenyl)-2-(1H-imidazol-4-y1)-3-
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t hi adi azol- 2-yppropyl)-2-fluoroacetim dam de 251 NO2 1 NNH2 H

(E)-N-(3-(5-(2,5-difluorophenyl)-3-(5-nethyl -

1, 3, 4-t hi adi azol - 2-y1) - 2- phenyl - 2, 3- di hydr o-

k,zﬁ,x4-t rl\lli (é(i: azol - 2-yl )propél ]2 2-ni troethene-1, 1- diamne 252 4>t-NH
---N, -(3-(5-(2,5-di fl uorophenyl)-3-(5-nethyl - -

thi ad azol- 23 IHRHED P15 5 i hyr o1, B, 4- perianiss

t hi adi azol -2-yl|)propyl)guanidine 253 NN NC N--)-- NH2 :

(2) - 2- cyanp- 1° ( 2- (5- L1 Himeiiazpkebyld ph p Ryagthyd:l Bgl-thiadiazol-2-yl)-2,3-dibydro-1,3,4-

nmet hyl-1, 3| 4-t hiadi azal -2-y1)-2- phe q:’él 9( qt.léladlazog-yl}fr;pan-l-amme 5

di hydro- 1, B, 220hi 4dj azol - 2- ypet hyl ) g ?-3'%1“ enyl)-3-am] zol-3q

CN X (E) -2} cyano- 1.4'("5m{“2:1§:RXF3F‘I’1[§y opHET S {llgg""thlad‘a:‘i@g -2,3-dihydro-

iadiazol-2-yl)propan-1-amine

NH,

S
N..N/>—Ar1
5
AN’N

Ar! Name

203 3-(5-(2-fluorophenyl)-3-(5-methyl-1,3,4-
2-fluorophenyl thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine

204 3-(5-(3-fluorophenyl)-3-(5-methyl-1,3,4-
3-fluorophenyl thiadiazol-2-y1)-2-phenyl-2,3-dthydro-1,3,4-
thiadiazol-2-yDpropan-1-amine

205 3-(5-(2~chlorophenyl)-3-(5-methyl-1,3,4-
2-chlorophenyl thiadiazol-2-yl)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine

206 3-(5-(3-chlorophenyl)-3-(5-methyl-1,3,4-
3-chlorophenyl thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yD)propan-1-amine

207 3-(5-(2,5-dichlorophenyl)-3-(5-methyl-1,3,4-
2,5-dichlorophenyl thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine

208 3-(5-(2,3-dichlorophenyl)-3-(5-methyl-1,3,4-
2,3-dichlorophenyl thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine

209 3-(5-(3,4-dichlorophenyl)-3-(5-methyl-1,3,4-
3,4-dichlorophenyl thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine

210 3-(5-(3,5-dichlorophenyl)-3-(5-methyl-1,3,4-
3,5-dichlorophenyl thiadiazol-2-y1}-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yDpropan-1-amine

211 3-(5-(2-chloro-5-fluorophenyl)-3-(5-methyl-1,3,4-
2-chloro-5-fluorophenyl thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-y)propan-1-amine

212 3-(5-(5-chloro-2-fluorophenyl)-3-(5-methyl-1,3,4-
2-fluoro-5-chlorophenyl thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3.4-
thiadiazol-2-yl)propan-1-amine
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met hyl - 1, 3, 4-t hi adi azol - 2-y1) - 2- phen34- 2, 3-

di hydro-1, 3, 4-t hi adi azol - 2- yOret hyDguani di ne 255 NN O "1,, A

| - 12NNNH2 (E) - 1- (am no(3-(5-(2,5-difl uorophenyl)-3-(5-

met hyl -1, 3, 4-t hi adi azol - 2-y1) - 2- phenyl- 2, 3-

di hydro-1, 3, 4vd Bio@fibagol - 2- yl ) propyl ani no) net hyl ene) Lkr@ﬁjsgo'é@meéw
N2NOO" A NNH2 (2)-1- (am no(2-(5-(2,5 d|f| uorophenyl) 3-(5-

met hy1-1, 3 %dmon Zﬁ% %%Wf% &

di hydr o- 1, B, 4238hi adj
N2N ' N1 ¢ONH2 () é-?ﬁl T Flﬁ%%)r(l}é‘le?}é i opan- ~dmine

pu1—

n-et hyl - 11 314 21‘h| adi aZC! 2 \:’I\ 2 P"‘-’ AL ( 2 - l) 1) 3_(5_
di hydro-1, B, 4%hi 4di zanft@smeoust hy a?n% R RS R Ao T,
fluorophenyl dlhydro-l 3,4-thiadiazol-2-yl)propan-1-amine

215 3-(5-(2~fluoro-5-methoxyphenyl)-3~(5-methyl-
2-fluoro-5-methoxyphenyl | 1,3,4-thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine

216 3-(3-(5-methyl-1,3,4-thiadiazol-2-yl)-2-phenyl-3-
thiophen-2-yl (thiophen-2-y1)-2,3-dihydro-1,3,4-thiadiazol-2-
ypropan-1-amine

217 3-(3-(5-methyl-1,3,4-thiadiazol-2-yl)-2-phenyl-5-
thiophen-3-yl (thiophen-3-y1)-2,3-dihydro-1,3,4-thiadiazol-2-
yl)propan-1-amine

218 3-(5-(5-chlorothiophen-2-y1}-3-(5-methyl-1,3,4-
5-chlorothiophen-2-yl thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yDpropan-1-amine

219 3-(3-(5-methyi-1,3,4-thiadiazol-2-yI)-2-phenyl-5-
2-pytidyl (pyridin-2-y1)-2,3-dihydro-1,3,4-thiadiazol-2-
ypropan-1-amine

220 3-(3-(5-methyl-1,3,4-thiadiazol-2-y1)-2-phenyl-5-
3-pyridyl (pyridin-3-yI)-2,3-dihydro-1,3,4-thiadiazol-2-
yl)propan-1-amine

221 3-(5-(4-chloropyridin-3-y1)-3-(5-methyl-1,3,4-
4-chloropyridin-3-yl thiadiazol-2-yI)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine

222 3-(5-(3-chloropyridin-2-y1)-3-(5-methyl-1,3,4-
: 3-chloropyridin-2-yl thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine

223 3-(5-(4-fluoropyridin-3-yl)-3-(5-methyl-1,3,4-
4-fluoropyridin-3-yl thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-y)propan-1-amine

224 3-(5-(3,6-difluoropyridin-2-yI)-3-(5-methyl-1,3,4-
3,6-difluoropyridin-2-yl thiadiazol-2-yl)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine
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NHO A )1,, HZNN (2)-N(am no(3-(5-(2,5-di fluorophenyl)- 3-(5-

met hyl - 1, 3, 4-t hi adi azol - 2-y1) - 2- phenyl - 2, 3-

di hydro-1, 3, 4-thi adi azol - 2- yl) propyl am no) net hyl ene) acet am de 259 NH
0 NC, NI-J’7N)1,, H(E)-N-O0 \ 11-cyano- N ( 3- (5 (2, 5-di fluorophenyl) - 3-

(5-nethyl -1, 3, 4540184} azol - 2-y1) - 2- phenyl - 2, 3-

dl?,ﬂyﬂur—g &" 3 ?fu adi azol 2- yl)propyl)car bam m doyl )aclc’a(%TéUr%ﬂgGmmsz%O
met hyl - 1, 3%532 'S~ difhaorophReny)3-(

di hydr o- 1, 3 i adi- azdl - azol—2—yl)-2-pheny1—2 3-dihydro-1, 3 4-

yOpr opyl am ho) net hanediyl i dene)di-a

Z)-1-(3- (5} (226- i f| . y
(2)-1-(3- (5} (2%-di UOE,.Q)‘\e“yl) 3 2-y1)-2-phenyl-2,3-dihydro-134-

thiadiazol-2-yl)ethanamine

227 (5-(2,5-difluorophenyl)-3-(5-methyl-1,3,4~

AOSNH 5 thiadiazol-2-y1)-2~phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)methanamine

228 J\ 3-(5-(2,5-difluorophenyl)-3-(5-methyl-1,3,4-

ST thiadiazol-2-yl}-2-phenyl-2,3-dihydro-1,3,4-

H thiadiazol-2-yl)-N-isopropylpropan-1-amine

229 . P 2-(5-(2,5-difluorophenyl)-3-(5-methyl-1,3,4-

N thiadiazol-2-y])-2-phenyl-2,3-dihydro-1,3,4-

thiadiazol-2-y1)-N-methylethanamine

230 ST 2-(5-(2,5-diflvorophenyl)-3-(5-methyl-1,3,4-
'I] thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-y1)-N,N-dimethylethanamine
231 2-(5-(2,5-difluorophenyl)-2-phenyl-2-(3-
e D (pyrrolidin-1-yl)propyl)-1,3,4-thiadiazol-3(2H)-
yl)-5-methyl-1,3,4-thiadiazole
232 NN 2-(5-(2,5-difluorophenyl)-2-phenyl-2-(3-
O (piperidin-1-yD)propyl)-1,3,4-thiadiazol-3(2H)-
y)-5-methyl-1,3,4-thiadiazole
233 MONSN /\ 2-(5-(2,5-difluorophenyl)-2-(3-(4-
k/ N methylpiperazin-1-yl)propyl)-2-phenyl-1,3,4-
~ thiadiazol-3(2H)-y)-5-methyl-1,3,4-thiadiazole
234 SN /\ 4-(3-(5-(2,5-difluorophenyl)-3-(5-methyl-1,3,4-

thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yDpropyl)morpholine
235 /\/(’) 2-(5-(2,5-difluorophenyl)-2-phenyl-2-(2-
w N (pyrrolidin-2-yl)ethyl)-1,3,4-thiadiazol-3 (2H)-
y1)-5-methyl-1,3,4-thiadiazole

2-(5-(2,5-difluorophenyl)-2-phenyl-2-(piperidin-

£ 4-y1)-1,3,4-thiadiazol-3(2H)-yD)-5-methyl-1,3,4-
NH thiadiazole

236

237 o N-(3~(5-(2,5-difluorophenyl)-3-(5-methyl-1,3,4-
BN N/u\ thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-

H thiadiazol-2-yl)propyl)acetamide
N-(3-(5-(2,5-difluorophenyl)-3-(5-methyl-1,3,4-
SN SOMe thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-y)propyl)methanesulfonamide
239 G N-(3-(5-(2,5-difluorophenyl)-3-(5-methyl-1,3,4-
:'{\/\N)H/ thiadiazol-2-yl1)-2-phenyl-2,3-dihydro-1,3,4-

H thiadiazol-2-yDpropylisobutyramide
240 0 N-(3-(5-(2,5-difluorophenyl)-3-(5-methyl-1,3,4-
BN N thiadiazol-2-yI)-2-phenyl-2,3-dihydro-1,3,4-

H | thiadiazol-2-y1)propyl)-3-
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di hydr o-

1, 3, 4-t hi adi azol - 2-y1) - 2- phenyl - 2, 3-
1, 3, 4-t hi adi azol - 2-yOpr opyl ) - 2- net hoxyguani di ne 262 tN H KHAN
(2)-21-(3-(5-(2,5-difluorophenyl)- 3-(5-net hyl -
1, 3, 4-thi adi azol - 2-y1) - 2- phenyl - 2, 3- di hydr o-
1, 3, 4-t hi adi 3g@bquanyRer opy! ) - 2- met hyl guani di ne 263 HNANFs2006/016526
1-(3-(5-(2,5-di fluorophenyl)-3-(5-nethyl-1, 3, 4-
t hi adi azol- 2-y1)-2- phenyl-2-3-di-hydfo—1-3+4 - -
t hi adi azol - 2= \Innr (\n\l| \ 1 et hnvyguacu_ di-re (?!1methylam1no)pr0panam1de
3-(3-(5- (2, b- A% | Lor ophen 1), 3-1( 5- et 1an 1 A3-(5-(2,5~difluorophenyl)-3-(5-
A ) 3 -ﬂnad1azol-2—y1) -2-phenyl-2,3-
t hi adi azol-pR-yl) - 2-mhenyy- mud
t hi adi azol -P-yl ) pfopy1) -A, 1 q t h 134th1adlazol-2—y1)propylam1no) 1-
(2)-1-(3- (54 }/n: B: py }’ s :g ropan-2-y1)propanam1de
= = = LN A\ IIUUI UPIICIIyJ.} O-\ o o
1,34t hi adi hz8 2] y1) - 2~ 12,3 qg 5Ld‘ﬂ“°r°phenyl) (5 mettyl it
. 0]-2- dro-1,3,4-
1,3, 4-thiadi azol - 2-yl ) propy$)™ 2, 3- gmé s é% H H™ 265
;o Strs’ - - N\NHy 266 35 (2 5- d.lﬂuorophenyl) 3- (5—methy1-1,3,4-
2SN 0H thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-ol
244 3-(5-(2,5-difluorophenyl)-3-(5-methyl-1,3,4-
H" 0POGH, thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yD)propyl dihydrogen phosphate
R1
s R
S.._~N., #
— \”/ N
N-N
F
R! Name
245 NH N-(2-(5-(2,5-diflvorophenyl)-3~(5-methyl-1,3,4-
YLy thiadiazol-2-yl)-2-phenyl-2,3-dihydro-1,3,4-
H thiadiazol-2-yl)ethyl)acetimidamide
246 NH N-(3-(5-(2,5-difluorophenyl)-3-(5-methyl-1,3,4-
;L,_:\/\N)K thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
H thiadiazol-2-yl)propyl)acetimidamide
247 NH N-({(5-(2,5-difluorophenyl)-3-(5-methyl-1,3.4-
RN thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-ylmethyl)acetimidamide
248 | (E)-N-(3-(5-(2,5-difluorophenyl)-3-(5-methyl-
L 1,3,4-thiadiazol-2-y1)-2-phenyl-2,3-dihydro-
)l\ 1,3,4-thjadiazol-2-yDpropyD-N'-
%’\/\H methoxyacetimidamide
249 (E)-N'-cyano-N-(3-(5-(2,5-difluorophenyl)-3-(5-
~CN methyl-1,3,4-thiadiazol-2-y1)-2-phenyl-2,3-
/k dihydro-1,3,4-thiadiazol-2-
WH yDpropyl)acetimidamide
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1-(3-(5-(2,5-difluorophenyl)-3-(5-nethyl-1, 3, 4-
t hi adi azol - 2-y1) - 2- phenyl - 2, 3-di hydr0-1, 3, 4-

t hi adi azol - 2- yppr opypt et rahydr opyri m di n-

2( 1H) 4ni ne 267 )11-- HH

N-(3-(5-(2,5-difluorophenyl)-3-(5-nmethyl-1, 3, 4-

t hi adi azol -
t hi adi azol -

t hi adi azol - 2- 23y - 2- pheny1- 2, awdi hydf D=(3-(3(24-difluorophenyl)-3-(5-methyl-1,3.4-
t hi adi azo1- 2-yI ) pf opyppyrraliki ne- 1t Edadeidnlbmicay-2bghige-1g.+
4- (5- (2, 5-di|f1 uor ppheny1) - 3H( 51met hy|thisdizzol2-yhpropyl)-2-fluoroacetimidamide
t hi adi azol -2-y1)-2- pheny1-2 3- bi hydfo-1 3 4. :
t hi adi azol- 2- 8} biit ani mi dam de 270 \ll-ﬁE)'N'(gj(S‘_(z’5'd1ﬂ“°f°PhenY1)'3‘(5jﬁ’egrlyl‘
5- (5- (25- di f{1uor opheny1) - 3- E,E-Nﬁ’ét hyfL- #: -t,h@,dl3201-2-3’1)-2'13}1*‘?172»3'dﬁ yaro
t hi adi azol-2-y1)-2-p 2.8 di hyl] rlézﬁt}uggilaz_ol-2-ygprom )-2-nitroethene-1,
t hi adi azol - 2- yOpent ani*m dapj d&" lamine
252 1-(3-(5-(2,5-difluorophenyl)-3-(5-methyl-1,3,4-
SO Ny thiadiazol-2-yI)-2-phenyl-2,3-dihydro-1,3,4-
HzN/"\*N»CN thiadiazol-2-yl)propyl)guanidine
253 ~ Z)-2~-cyano-1-(2-(5-(2,5-difluorophenyl)-3-(5-
¥ N ( J:?lethyl-l,3,4-thiadiazol-2-y1)-2-pheny1—2,3-
NC- P NH, dihydro-1,3,4-thiadiazol-2-yl)ethyl)guanidine
254 ASNH (E)-2-cyano-1-((5-(2,5-difluorophenyl)-3-(5-
methyl-1,3,4-thiadiazol-2-y1)-2-phenyl-2,3-
HaN™ N dihydro-1,3,4-thiadiazol-2-yl)methyl)guanidine
CN
255 (E)-1-(amino(3-(5-(2,5-difluoropheny1)-3-(5-
ZONCSNH O methyl-1,3,4-thiadiazol-2-y1)-2-phenyl-2,3-
> )L dihydro-1,3,4-thiadiazol-2-
HaN™ "N™ “NHp ylpropylamino)methylene)urea
256 (Z)-1~(amino(2-(5-(2,5-difluorophenyl)-3-(5-
N methyl-1,3,4-thiadiazol-2-y1)-2-phenyl-2,3-
H,NOG. /)\ dihydro-1,3,4-thiadiazol-2-
N™ "NH, yl)ethylamino)methylene)urea
257 s (E)-1-(amino((5-(2,5-difluorophenyl)-3-(5-
“% "NH methyl-1,3,4-thiadiazol-2-y})-2-phenyl-2,3-
HLNTSN dihydro-1,3,4-thiadiazol-2-
2 CONH, yl)methylamino)methylene)urea
258 (Z)-N-(amino(3-(5-(2,5-diflucrophenyl)-3-(5-
AONSNH O methyl-1,3,4-thiadiazol-2-y1)-2-phenyl-2,3-
s dihydro-1,3,4-thiadiazol-2-
HaN" N yDpropylamino)methylene)acetamide
259 (E)-N-(N'-cyano-N-(3-(5-(2,5-difluorophenyl)-3-
}‘L’\/\NH 0 (5-methyl-1,3,4-thiadiazol-2-yl)-2-phenyl-2,3-
Ne., A, AL dihydro-1,3,4-thiadiazol-2-
N ﬁ ylpropyl)carbamimidoyl)acetamide

2> Y Rrass

nyl - 2, 3-di hydro-1, 3, 4-
-1, 4,5,6- tetrahydropyrim di n-2-3Hhé 258 RH
N-(3-(5-(2,5-difluorophenyl)-3-(5-m

thy1-1.3 4-
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127 WD 2006/ 119146PCT/ 1JS2006/ 016526 271 NH "k -?. ---1LN H2
3-(5-(2, 5-difluorophenyl)-3-(5-nethyl-1,3,4-

t hi adi azol - 2-y1) - 2- phenyl - 2, 3- di hydro-1, 3, 4-

t hi adi azol - 2- yppr opani m dam de

(2)-4-(5-(2, Ewg-h(;obﬁ%@phlen)z/lé- gl ESd;rgt t11yl3 4111 3, 4- PCT/US2006/016526
tﬂ! ag! azg: “2-y1)- |2 ﬁz?ﬂzx;b;t Bl fri A o 1( MO _INH2 273 NS, CN_NH
t hi adi azol - 2~ - A NN'W(B-(5-(2,5-difluorophenyl)-3-(5-
2 (2)-N-cygno- 4- (5- (%w L)'?j{rgﬁg iy 157 thindiazol-2oyl) 2 st o e
met hyl -1, 3, 4- thi adi azol - 2,y =2 L dami. hvdres. 3d-thiadipzat2 £
di hydro-1, 3,/4-t hi adi azol ;/1'333’ ) but an r?l)%r%rgnylggno zlzgthﬁidiyﬁdene)diacetamide
4-(5-(2,5-di|f | uor gpheny1y= (5- et hy "1, "3 4
261 (Z)-1-(3-(5 -(2,5-difluorophenyl)-3-(5-methyl-
:L't'\/\NH 1,3,4-thiadiazol—2-yl)-2-phenyl—2,3-dihydro-
s O 1,3,4-thiadiazol-2-yl)propyl)-2-
HaN™ N methoxyguanidine
262 }{\/\NH (Z)-l-(3-(5—(2,S-diﬂuorophenyl)—3-(5-methyl-
1,3,4—thiadiazol-2—yl)-2-phenyl-2,3-dihydro-
HN H/ 1,3,4-thiadiazol—2-yl)propyl)-2-methylguanidine
263 I-(3-(5—(2,5-diﬂuorophenyl)~3-(S-meth‘yl—1,3,4-
O
AN thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3 4-
HN™ “NH, thiadiazol-2-yl)propyl)-1-methoxyguanidine
o R I AP v DU S
adiazol-2-yl)-2-phenyl-2,3-dihydro-1,3,4-
:IH./\/\QJLI]\I/ thiadiazol—Z—yl)propyl)-l,l-dimethylguanidine
265 ~N (Z)—l~(3-(5—(2,5-diﬂuorophenyl)-3-(5~methyl-
NN M 1,3,4-thiadiazol-2-y1)-2-phenyl-2,3-dihydro-
N ';JH 1,3,4-thiadiazol-2-yl)propyl)-2,3-
dimethylguanidine
266 NH 1-(3-(5-(2,5-diﬂuor0phenyl)-3-(S—methyl-1,3,4—
3’1"\/\N/U\NH thiadiazol-2-yl)-2-phenyl-2,3-dihydro-1,3.4.
k/| thiadiaz01-2—y1)pr0py1)tetrahydropyrimidin-
2(1H)-imine
267 N-(3-(5-(2,5-difluorophenyl)-3-(5-methyl-1,3,4-
N’j thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
By thiadiazol-2-yDpropyl)-1,4,5,6-
H H tetrahydropyrimidin-2-amine
268 NH N-(3-—(5-(2,5—diﬂuorophenyl)-3-(S-methyl—1,3,4-
}‘L/\/\N’U\N thiadiazol—Z-yl)-2-pheny1-2,3-dihydro-1,3,4-
H Q thiadiazol-2-yl)propyl)pyrrolidine-1-
carboximidamide
269 NH 4-(5—(2,5-diﬂuoropheny1)-3-(S-methyl-1,3,4-
o~ A thiadiazol-2-y)-2-phenyl-2,3-dihydro-1 3 4-
2 thiadiazol-2-yl)butanimidamide
270 NH 5-(5~(2,5-difluorophenyl)—3-(S—methyl-l,3,4-
-”{\/\)LNH thiadiazol-2-yl)-2-phenyl-2,3-dihydro-1.3 4-
2 thiadiazol-2-yl)pentanimidamide
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t hi adi azol - 2-y1) - 2- phenyl - 2, 3-di hydro-1, 3, 4-
t hi adi azol - 2-y1) -2, 2-di f| uor obut ani m dam de 275 NH Y-- MNH2
24(5- (2, 5-di fl uorophenyl)-3-(5-nethyl -1, 3, 4-
t hi adi azol - 2-y1) - 2- phenyl - 2, 3-di hydro- 1, 3, 4-

o (5 (2.5 ai YR OPIRLK

t hi adi azol - 2-y1) - 2- phenyl - 2, 3-dj hyd

)aceti m dam de
yl)-3-(5-nmethyl-1, 3, 4-
0-1,3 4-

PCT/US2006/016526

t hi adi azol - 3- 27} - N- met hyl bullBni mi dafi de>-22Sdilsomphenyl)->Gzmythyl.3,4- NH
H2NNH 1- (2- ({5- (2, §- di f | g y1) - 8- (Badierphiy)-2;pBenyl-2,3-dihydro-1,3,4-
t hi adi azol - 3-y1) - 2- phenyl - 2, 3- di hydy o- 1, hiediazol-2-ypropanimidamide
t hi-adi azol - - yA72etthoxy) guani di e 27874324 s-diftuorophenif3 JBVmAnMNH, 4-
: ; phex; »35
1-(2- (5-(2, §-di 1 yor opheny1) 3- (5- met RiiddidzoR2-9t)-2-phenyl-2,3-dihydro-1,3,4-
t hi adi azol - 3- y1) - 3- phenyl~2,.35 di hydf 0-liaBazét-2-y1)-N-methoxybutanimidamide
t hi adi azol - ”-yzr_mf Roxy) - 3- ildine 280 .-\ - A —NH—15
73 Nl/ (Z)-N'-cyano-4-(5-(2,5-difluorophenyl)-3-(5-
WAy methyl-1,3,4-thiadiazol-2-y1)-2-phenyl-2,3-
2 dihydro-1,3,4-thiadiazol-2-yl)butanimidamide
274 NH 4-(5-(2,5-difluorophenyl)-3-(5-methyl-1,3,4-
";r"l/§{/IL NH, thiadiazol-2~y1)-2-phenyl-2,3-dihydro-1,3,4-
Fg thiadiazol-2-yl)-2,2-difluorobutanimidamide
275 NH 2-((5-(2,5-difluorophenyl)-3-(5-methyl-1,3,4-
L0 NH thiadiazol-2-yl)-2-phenyl-2,3-dihydro-1,3,4-
2 thiadiazol-2-yl)methoxy)acetimidamide
276 NH 4-(5-(2,5-difluorophenyl)-3-(5-methyl-1,3,4-
;a‘\/\/”\ NH thiadiazol-2-yl)-2-phenyl-2,3-dihydro-1,3,4-
] thiadiazol-2-yl)-N-methylbutanimidamide
277 2 Osn 1-(2-(5-(2,5-difluorophenyl)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
HzN" “NH thiadiazol-2-yl)ethoxy)guanidine
278 20O \n 1-(2-(5-(2,5-difluorophenyl)-3-(5-methyl-1,3,4-
A thiadiazol-2-yl)-2-phenyl-2,3-dihydro-1,3,4-
H'f NH thiadiazol-2-ylethoxy)-3-methylguanidine
280 20O n N-(N-(2-(5-(2,5-difluorophenyl)-3-(5-methyl-
1,3,4-thiadiazol-2-yl)-2-phenyl-2,3-dihydro-
HN™ “NH 1,3,4-thiadiazol-2-
o yl)ethoxy)carbamimidoyl)acetamide
281 20O\ O-(2-(5-(2,5-difluorophenyl)-3-(5-methyl-1,3,4-
J\ thiadiazol-2-yl)-2-phenyl-2,3-dihydro-1,3,4-
HN™ SN thiadiazol-2-yl)ethyl)-N-(1,4,5,6-
K) tetrahydropyrimidin-2-yl)hydroxylamine
282 20Oy N-(2-(5-(2,5-difluorophenyl)-3-(5-methyl-1,3,4-
thiadiazol-2-y}-2-phenyl-2,3-dihydro-1,3,4-
NH thiadiazol-2-y])ethoxy)acetimidamide
283 O~ (E)-N-(2-(5-(2,5-difluorophenyl)-3-(5-methyl-
)N\“ 1,3,4-thiadiazol-2-yl)-2-phenyl-2,3-dihydro-
=N 1,3,4-thiadiazol-2-yl)ethoxy)-N'-
I methylacetimidamide
284 2O (E)-N-(1-(2-(5-(2,5-difluorophenyl)-3-(5-
A methyl-1,3,4-thiadiazol-2-y1)-2-phenyl-2,3-
N dihydro-1,3,4-thiadiazol-2-
/&0 yDethoxyamino)ethylidene)acetamide
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HNNH 0. .% N-(N-(2-(5-(2, 5-di fl uorophenyl) - 3-(5-net hyl -
1, 3, 4-t hi adi awl- 2-y1) - 2- phenyl- 2, 3-di hydro- 1, 3, 4-thi adi azol - 2-

yl ) et hoxy) car bam m doyl )acetam de 281 -\-%"----a"NH .1, HN 'NN 1--.)
0-(2-(5-(2,5-difluorophenyl)-3-(5-nethyl-1, 3, 4-
t hi adi azol - 2+wdndnpheny! - 2, 3- di hydro- 1, 3, 4- PCT/US2006/016526

t hi adi azol - 2-yDethyl )-N-(1, 4,5, 6- tetrahydropyrim di n-2-yl)hydroxyl

am ne 282 ,ir‘ "0 _NH - -NH
N-(2-(5-(2,5- B | Ltor Oﬂﬂ-hQ(WlRl 3- ( 5- npNhigt(-12, 3 difluorophenyl)-3-(5-methyl-1,3,4-
t hi adi azol - 3-y1) - 2- phény - di hydf o thiadiazg)-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
t hi adi azol - 4- Aet hgxy) acet i m de D83 thighgzql-2-yl)ethyacetimidohydrazide
(E)- N-(2-(5-[(286-di fTuor opheny1) - 3- 35)313*-@;(5 12,5-difluorophenyl)-3-(5-methyl-
1, 3, 4-t hi adijazol - 2-y1y Fo2-phemy1- 2, 3} it|3 it diazbl-B-y1)-2-phenyl-2,3-dihydro-
, 4-thi adi azgl - 2- yf|l et hoxy) N met hy| acet | njagamiagiezol-2-ylethyl)-N-
(E)-N-(1- (2(5-(2,|5-di f1 ucr ojheny1) } 3- (5-  methylacetimidohydrazide
287 N (B)-N=(1-(2-(2-(5~(2,5-difluorophenyl)-3-(5-
methyl-1,3,4-thiadiazol-2-yi)-2-phenyl-2,3-
N dihydro-1,3,4-thiadiazol-2~
o yDethyDhydrazinyl)ethylidene)acetamide
288 | N'-(2-(5-(2,5-difluorophenyl)-3-(5-methyl-1,3 4-
b /\/N“NH thiadiazol-2-y1}-2-phenyl-2,3-dihydre-1,3,4-
thiadiazol-2-yl)ethyl)-IN'-
NH methylacetimidchydrazide
289 ~_R. 2-(2-(5~(2,5-difluorophenyl)-3-(5-methyl-1,3,4-
- NH thiadiazol-2-yl)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)ethylhydrazinecarboximidamide
HaN™ “NH
290 ¥ 2-(2-(5-(2,5-difluorophenyl)-3-(5-methyl-1,3,4-
i\ thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
HN SN thiadiazol-2-yl)ethyl)-N-
| methylhydrazinecarboximidamide
291 u »\/N\. NH N-((2-(2-(5+2,5-difluorophenyl)-3-(5-methyl-
1,3,4-thiadiazol-2-yl)-2-phenyl-2,3-dihydro-
HN™ “NH 1,3,4-thiadiazol-2-
o yDethylhydrazinyl}(imino)methyl)acetamide
292 A 2-(5-(2,5-diflucrophenyl)-2-phenyl-2-(2-(2-
/‘,\'\H (1,4,5,6-tetrahydropyrimidin-2-
HNT=N yDhhydrazinyl)ethyl)-1,3,4-thiadiazol-3(2H)-yl}-
l\) 5-methyl-1,3,4-thiadiazole
[00388] The biological activities of the compounds of the invention can be

demonstrated by the following assays.
BIOLOGICAL ASSAYS
Example A
Enzyme assay
[06389] 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 pL. Hydrolysis of ATP was
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met hyl -1, 3, 4-t hi adi azol - 2-y1) - 2- phenyl - 2, 3-
di hydro-1, 3, 4-t hi adi azol - 2- yl) et hoxyam no) et hyl i dene) acet am de 284

J)C.'"-""NH)-" N A0 WD 2006/119146PC T/ US2006/ 016526 285 H >CA' NH NH
N -(2-(5-(2,5-difluorophenyl)-3-(5-nethyl-1, 3, 4-

t hi adi azol - 2- -2 nyl - 2, 3-di hydro-1, 3, 4-

t hi adi azol - 2-‘¥yﬁ}§"’e°%ﬁ%gceti m dohydrazi de 286 H N NH A" N q/US2006/016526

(BE)-N -(2-(5-(2,5-di fluorophenyl)-3-(5-nethyl - . .
1, 3, 4-thi admaxzi@redzinyalyys@ubwgngpyp gc} ﬁxecprpgpﬁq’ P to the oxidation of NADH using

i\ i\IBAé- t hi adpazatednayd 28 tdte) dehdrdieiaby | R6Stohikmiesl edyHiticd Ziedllodng: 2QmNE
K'Pipes, pH 7.0, 0.01% Triton X-100, 2 % DMSO, 25 mM KCl, 2 mM MgCl, 1 mM DTT,
25 uM ATP, 1 mM phospho(enol)pyruvate, 200 pM NADH, 7.9 U/mL pyruvate Kinase, 9
U/mL lactate dehydrogenase, 0.25 uM bovine microtubules, 20 pM paclitaxel and 20 nM
Eg5. The concentration of inhibitor was typically varied over the range of 10-200,000 nM.
The reaction was monitored kinetically in an absorbance-based plate reader for a period of 10
minutes. Velocities were estimated from linear fits to the progress curves and were expressed
as POC (percent of uninhibited control wells). ICsq'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 ICso of less than 50 pM.

Example B
Cell Viability Assay
[00390] The ability of the compounds of the present invention to inhibit cellular
viability may be determined by the following procedure. Cells from a variety of established
tumor cell lines, e.g. HeLa, were plated in Costar 3904 96-well plates, in growth medium, at a
density that allowed for logarithmic growth over the period of the assay, and incubated at 37
°C, 5% CO, overnight. The following day, compounds were added to the cells, at a final
DMSO concentration of 0.5%. The concentration of inhibitor was typically varied over the
range of 0.1-50,000 nM. Plates were then incubated as above. After a 72 to 96 hour
incubation, 20 pL resazurin solution (Cell Titer Blue, Promega G8081) was added to all wells
and the plates incubated for a further period of time. Viable cells convert resazurin to
resorufin, a fluorescent end-product. The fluorescent signal was determined in a fluorescent
plate reader at 560 nm excitation/590 nm emission. The POC (percent of uninhibited control
signal) was determined for each well, and the ECsg for inhibition of viability was determined
from the inflection point of a standard 4-parameter logistical curve fitted to the values
obtained. In this assay, compounds of the invention exhibited an ECsp of less than 50 uM.
Example C
Mitotic Arrest Assay

[00391] Phosphorylation of Histone H3 on Ser10, which peaks in metaphase, is a well-
established indicator of mitosis, Phosphorylation in excess of control cells is indicative of
mitotic arrest. The ability of the compounds of the present invention to induce mitotic arrest
was determined by the following procedure. Cells from a variety of established tumor cell

lines, e.g. HeLa, were plated in Greiner 655946, 96-well, poly-D-lysine coated plates, in
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(E)-N-(1-(2-(2-(5-(2,5-difluorophenyl)-3-(5-

met hyl - 1, 3, 4-t hi adi azol - 2-y1) - 2- phenyl - 2, 3-

di hydro-1, 3, 4-thi adi azol -2- yl)ethyl)hydrazi nypet hyl i dene) acet am de
288 1 >"-N NH ANH N -(2-(5-(2,5-difluorophenyl)-3-(5-nethyl-1, 3, 4-

thi adi azol - 2-wdypgrpeny! - 2, 3-di hydro-1, 3, 4- PCT/US2006/016526
t hi adi azol - 2-ypethyl )-N - net hyl acet hni dohydrazi de 289 H N NH H2NANH

t2 hl( g.dl( 22(()|2 o dl ! l OI’ O%c\ﬁ%&gﬁ zﬁéﬁ gESt“f ébéov‘frmg%t The following day, compounds
t hi adi azol - ﬁexy@ﬁédymhyd béi]slaneacﬁrabmmﬁ cangnttetiddOfF ¢-5%H TiklANhtediration of
i adi azol - Sy YRR VAbatat e AR Spdodan. Ones compound s added o
t hi adi azol - the géllseplatps Wers-inqubatérldshapdvea zAfire @pirorimptely d&rtiodrs, @Us wefe fixed
with cold methancl. Plates were blocked and labeled with primary antibody to
phosphoHistone H3 (Santa Cruz Biotechnologies SC-8656-R, 1 ng/mL) and to GapDH (RDI
TRK-5G4-6C5). The cells were then labeled with secondary antibodies which were
conjugated to fluorescent dyes emitting in the near infrared range (Molecular Probes Alexa
680, Rockland TR800) and scanned on a Licor Odyssey or Aerius. The integrated intensity of
signal for phosphoHistone H3 was normalized to the signal for GapDH for each well, The
POC (percent of completely inhibited control signal) was determined for each well, and the
ECsp for induction of mitotic arrest was determined from the inflection point of a standard 4-
parameter logistical curve fitted to the values obtfained. In this assay, compounds of the
invention exhibited an ECsq of less than 50 pM.
Example D
Tumeor Growth Inhibition
[00392] The ability of the compounds of this invention to inhibit tumor growth in vivo

may be determined by the following procedure, using the HT-29 human colon tumor cell line
obtained from the American Type Culture collection (ATCC). HT-29 tumor cells (3 - 5 x
10, in a volume of 100 pL PBS) are implanted subeutaneously in the flank of female nude
mice.  Tumors are allowed to grow to 150-250 mm?> in size, The length and width of the
tumors are measuvred with calipers, and tumor volume is calculated using the formula: volume
= (length x width®)//2. The mice are then randomized into treatment groups, typically 5 to 8
per group, based on tumor volume. The mice then receive vehicle or compound on days 1, 5,
9 by IP injection. Dose is based on weight, measured the day of dosing. Tumor volume and
weight are measured twice a week for the duration of the study. Mice are kept on study until
tumors grow to about 1500 mm? in size, after which the mice are euthanized by CO;
inhalation. Tumor volume data are typically reported as V/V(0), where V = tumor volume on
the day of measurement, and V(0) = tumor volume at day 1.

[00393] 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 considered to fall within the scope of the invention as defined by the claims that
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>]-------- "N'NH -NH O N4(2-(2-(5-(2,5-difluorophenyl)-3-(5-nethyl -
dro- 1,3, 4-thiadiazol-2-yl)-2-phenyl -2, 3-di hydro- 1, 3, 4-thi adi azol - 2-
yl ) et hyphydr azi nyl ) (i m no) net hypacetam de 292 HNH ,k. HN' N L)
2-(5-(2,5-di fluorophenyl)-2-phenyl - 2- (2-( 2-

(1,4,5,6-tetr i mdin-2-

yphydr azi nypé’?ﬁ%ﬁq@% . 4-t hi adi azol - 3(211) - y1) - PCITUS2006/016526
5-net hyl -1, 3, 4-t hi adi azol e [00388] The bi ol ogical activities of the
conmpounds ofolleWe i nvention can be denonstrat ed by the follow ng
afssaﬁs. BI qmd@ALf Amh QX pte,"Achnz m,"a&ﬁglye,'([jaﬂaﬁﬁ@g]h&dgmcluﬁést'y
of the conmpoyunds of the present inventi may Jbe determ.n .

fol | owi ng prOTeBiF&n thf’ﬁé&ﬁlg‘gaiﬂ?g aﬁér‘%%oﬁ@‘ﬂ’ﬁ’%ﬁlalﬁs %0 "ttfnfi%dago %%%I%yaﬁm
3695 (96- wehlesenpoblysityd amlyes, Ategare apmpdrems,) orpkeas, eout hep dbinonpreviofeuthe

of 50 ul. HydrolyslsQfa AT 5ne B SnorY Rnd Y08t SR TsSRARELARE S Boups

thereof.
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nonitored in a systemthat coupled the product ADP to the oxidation
of NADH using pyruvate kinase and | actate dehydrogenase. Assay
m Xtures contained the follow ng: 20 I nM K+Pi pes, pH 7.0, 0.01%
Triton X-100, 2% DVMSO, 25 mM KC1, 2 nM MgCl2, 1 nM DTT, 25 W ATP, 1
mM phospho(enol ) pyruvate, 200 1.1M NADH, 7.9 U nL pyruvate kinase, 9
U nL | act ket idehin@daegenase, 0.25 pM bovi ne m crot ubuks, 20 1.1M
paclitaxel and 20 nM Eg5. The concentration of inhibitor was
typically varied over the range of 10-200,000 nM The reaction was
.honi tored ki ngti callegpmipBuibfakseibanee- based plate reader for a
‘period of 10 minutes. Velocities were estimated fromlinear fits to
the progress curves and were expressed as POC (percent of uninhibited
control wells). 1C50"s were esti mqued fromthe POC data using a
standard 4-paraneter |ogistical rm nd conpared to a control
inhibitor run in each plate. In ‘1‘ as Acconpounds of the
i nventi on exhibited an | C50 of I‘ess 1¢J;1 50 gM Exanple B Cell
Viability Assay 100390] The abilitwgsof the compounds of the present
invention to inhibit cellular vi ablllty may be determ ned by the
foll owi ng procedure. Cells froma vari ety of established tunor cell
lines, e.g. F&Lc&netwl@espéowa% thitoreS 1204 sak9 Qftrdf wieleln: Pl @t es, in
growt h nmedi u é;tgenm ty that all ‘owed for | ogarit hnic grovvth over
the period of ay, and incubated at 37 C, 5% CO2 overnight. The
fol |l owi ng daymlgo,np@{mds were added to the cells, at a final DMSO '
concéntration_ef, 5% The copcentratjon i nhi b| tor was typicall
varied over thRe i gpr[r C@"lfal%d @wﬁkw Fﬂﬁﬁf‘?éls%\éu‘@“ﬂ haferEie faih el as
?gg?lle TAfdyﬁbaIl%(I 72&1?&;631936 Eﬂkﬂxﬁylla?ﬁl@@h loag(ej dﬁé{ﬁ&l—l !rslﬁﬁsﬁﬁil*l?d %tﬁgjﬂnﬁtdr%m
iter roQ wa ed to a]l wells ang t
plates i rﬁ:%ﬁt‘@ﬁpqng?m&e§&ﬁeﬁ&01’%)8?‘?’38?5?“ tV3e: n\?i°a5‘|"*1€°’c91§qs P}Bﬁ%r
r_esazlurl NR'ES0.850r.afH0R % _%omgk _@%klbru%@%m'%é fNPJ%@@E
si gna hin &1 e ate reader
S L BIERARR sht TPERE Thatt 2B BRI RR e R

signal ) g, dejchalkyhedikesyl, eaghylyel, a@ﬂﬂk}lh%&@&@cﬁ;prhﬁ&m}l&l al n of

viability ermned frop e|nIe poi_nt ofast
o par aneiEOUGREE Bt it desoids amea@%e SBOR TERZRPNRI RS
assay, canmhmsww‘thatrseldlamwmesa& tertmhaRd it a0 0qfoilpess than 50

M Exa Ie t.o ree ho | at.iqn | st one
5 on Serb. A B ¢<—-ﬁ#;$§p?%§§“"’$&<§“5’sa 2°°.ﬁ BN T 20

i ndi cat omnifqmtﬁwm%czsohmwwzmﬁm% muaé%m@tc@wm’?)w*’ oel2-JrPs

i ndi catl th ﬂ}}]%ﬁ% arrest. he CQn*Eﬁ?lunds of the
pres i & Rdu¥ r?’ﬁ"t t“’té Ipﬁ‘egletl gehsEipdneHh 9ye oR anore
foll WI ngalr)g@g:edure Cel | s froma variety of established tunor cell

| i nes, I—E ge pI %IHP el ner 655946, 96-wel |

pol y- DI y5| net 544 ?}Féﬁ‘ ndeily pheny! W 5 96 8/ eEe ReFr Q952 sins hevigsh 6
growt h mesli hﬂtlaﬂﬁhls Hﬂekihﬁﬁﬁﬁly&éleagd fom DYOEE SOWREEh @Al hettREryl Rlalcapbng
day, co oun d to.the cells. at_a fin O concentration

e
of 0.5% %Dcsln%? phe d‘n T Berpane 45 PB?O%}@SW&P@Q% QR STIBOTE \EYIDE he
range of nsmegenwm@@aeaad frEMaRloeHIRPAHBINWES asidsleORID WRER PelNFIsmREL s

fxed Cf%ﬁ% weERREr, "l B e PR,

primary apEOhRYRY 0 m‘gphgdfh)ﬁﬁonfsd—ﬁl{( S@ﬂfzﬁH RBI otmwg O;QRBRIZ

SC- 8656-
t hen | abem%dc&)ﬂ{%&g %%N% §W@h )VBrB eoT@Plfggi(@B%ﬂxﬁ{ﬂ
f 1 uor escepdloally SalleiL, tallagyl, rhrgtlhaer&@aﬂyl | Ag1R1RYIE teteRRGRIKANDhEGHERK] and

Pr obes exa 6 ockl and | R800) and scanned on a Licor Qdyssey or
Aeri us. FOPPEYPat ed intensity of signal for phosphoHi stone H3 was
normal i zed t ;Rtibeeltegfdm f or GapDH for each well. The POC (percent of
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and netabolites, solvates, tautoners, and salts thereof wherein: Wis
S(O)m mis 0, 1 or 2 It' is H alkyl, cycloal kyl, heteroal kyl,
al kenyl or al kynyl, wherein said al kyl, cycloal kyl, heteroallcyl,

al kenyl and allrynyl are optionally substituted with one or nore
groups i ndependently sel ected from oxo, hal ogen cyano, nitro, azido,
-NRIRI I, - NRlosor 13, _ |IC CNCORI, -0C(=0) -C(=0) OR1, -q=0) NRWRI
I, -NRIC(0)OR13, - Nit} Q:O)( ) O- 2R111- S(0)/43, - S2R13,
-802NHC(=0) R, -NRI C(0) NRIY 2, alkyl, c al kyl , al kenyl, al kynyl,
aryl, aryl al kyI het erocysl yl..b*het erocycliyl alkyl, - OP(=0)(ORID)2, an
am no acid resi due a di pepptde, a tri Bde, or -NRIt R22R23NRI | R12,
with the proviso that said alkyl does n ermnate with a -C(--0) ORI
group, or R is Z-NRl7-C(=-NRI8)R19, Z-NR|7-C(=NR18)NR201-41,

Z- C(=NRI 8) NR20wgrein - 5-bopgiad 9 te=NmInitENROTTRpla 2 Hyongh ap ungaguratkjkparbon
8) R20, Z-NRd2n m;&ﬂu{g% rgsent%%mo tional double bond;

or Z-NR22- NR23- ¢( NRJ;,SJ erein is allcylene optionally
substituted wilHsDndRo Em?@ﬂqalob&ﬂ@) Art and Ar2 are

i ndependent | y pheppt 9rr® | pNr8 menbered heteroaryl ring having 1 to
3 heteroat ons |ndepen entsfy ‘?' gct ed fromN, 0 and S, wherein said
het er oar yl i s I ieSrBah NBH R3nd sai d phenyl and heteroaryl are
optionally su 1rslot gtocleg;l]thh one or nore groups _ independently

sel ected from al ogen, cyano, nitro, azido,-NRio- it, NRI802R13, -
SC2NR! R - @ iy Ratvratedy 2afighy unsatgatedopRiuly unmllrej@dé)% rarBocyclegning or

0)t 11 |
(%NR2 R{12 he ﬁﬁéﬂ%@%ﬁ% T il Dheletoding mg%%e%ﬂﬁ tc. 12 %bﬁzleﬂc?leiév S
| R2 OP( W(W@c@lxc@ﬂﬁeter@@;mggﬁe oﬁqon@ ubstgqltp@%twone &¥ yAore groups

het er oary dep@ﬁ&éh l&)’elctedh%ﬁr qﬁ@i‘b!&nal KMo, ﬁ‘iﬁbertﬁﬁycﬁ‘bﬁﬂéthﬂndilﬂuoromethoxy,
heterocyclylallcyl; R4 is selectg erein R4

bonded tomfln@romp Mhlaczm*@géﬁosofom—iox rﬁﬁ\a{{q RS wgrrsmt Br at@G’O)Rm
car RonNggr&—@ d@ét;@ﬁR"q Bgmlzlgcﬁt&@gﬁ@@s ﬁﬁl%@ioma:\y%tegggmwgdSRDI
N, NR6 or- arsoaRR§ -SOgNI-IC(—O)Rl R'°C('"O)NR“RN' ’NR! CQNCN)NR g , alkyl,

cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl and

heterocyclylalkyl, wherein said alkyl, cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, heterocyclyl and heterocyolylalkyl are optionally substituted with one or
more groups independently selected from oxo (with the proviso that it is not on said aryl or
heteroaryl portions), halogen, cyano, nitro, hydroxy, -OR', NR'RY, triflucromethyl,
{ difluvoromethoxy, trifluoromethoxy, azido, NR'SO,RP, -SONR'R!, -C(=ORY,
-C(=0)OR", -OC(=O)RY, -NR'’C(=0)OR!!, -NR'’C(=O)R", -C(=O)NR''R!, -SR'°,
S(O)RP, -SO,RY, -SONHC(=0)RY, -NR'’C(=0)NR''R'?, NR'’CNCN)NR'RY?, alkyl,
cycloalkyl, aryl, heteroaryl, arylalkyl, heteroarylaikyl, heterocyclyl and heterocyclylalkyl;
each R’ and R is independently selected from H, halogen, cyano, nitro,
triflnoromethyl, difluoromethoxy, trifluoromethoxy, azido, -NR’OR“, -NRmSOgRB,
SO;NR'R!, -C(=O)R!, -C(O)ORY, -OCE=OR'Y, -NR'CE=OORY, -NRYCE=OR'Y,
C(=O)NR'RY, -SR', -S(O)R®, -SOR®, -SONHCE=OR', -NRCE=O)NR'R®,
NR'PCNCNNR! 'R'2, -OR', alkyl, eycloalkyl, alkenyl, alkynyl, heteroalkyl, aryl,
heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl and heterocyclylalkyl, wherein said alkyl,
cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl and
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Eis 0, S or NRG6; Ais a saturated, partially unsaturated, or
fully unsaturated 5-8 carbocyclic ring or heterocyclic ring havi ng 1
to 3 heteroatons independently selected fromN O or S, wherein said
carbocyclic and heterocyclic rings are optionally substituted with
one or nore groups independently sel ected from hal ogen, cyano, nitro,

trlfluorqmtr ¢ fdue 11D @uBtituted tbith drd Q: ¥ £Rntl
- ORE, )Ri wlylanrfnlﬁl gm qu-:),otzlfrl\lwa 6|$Th|{L &m %?615’ ““?#?fm BR)‘ZZL)?PGCM

- 0C( 0) Ri Zpm pmwfgé(thm)mfg that Kip§ G‘é( ﬂyl o eteroaryl portions), balogen, cyano,
_¢(, 0) NRifytro, 1 dm:%R -BR % SO 3 i3 LRI, difReRMNH =) )tﬁilﬁoromethoxy, azxdo

- NRI 3C( =0 - NRI 6 I oal k al keny
Rt e G e R R T N e
and heterm‘@(%)@{’kyl,c 1e‘i°1a"sal grR 8l kykomrycel ostF 8$(32@IHd =0 R‘°
al I cynyl, het,groar I he eroar al kyl , het eroc 1
and het er B@V%Kﬁ 541 '?H&Cﬁgﬁﬁlﬁé ,|qyalp@éyw RsirEoagy F\‘;@‘Y
groups i nﬁ@gﬁgqi@;mlmétes@yggm M}fefﬁsygy]glkgw th the proviso that it is
not on said aryl et er ga ortio hal o cyano nitro

hydr oxy, L orBY ind 2k grelo Lfaﬁi?ﬁlrdoﬁ‘&(fﬁ&lmldie? rofey] SReisipeyelyl, wherein
trifluoraqagt oRGIE, alkdi, 1 ha@% afl heierocfdl10) 1
C(=-0)ORi a, -pﬂ’ycy O%ﬁ% Nk RuN-31 NRiiegjgé Rr’lallﬁ?gm d

SR, -5( G)“Fﬁié"‘ g?’o*’r m%&ﬁﬁ’%@ﬁ ff’déf(‘mb?’NR logén, cyang iy,
ﬁ( l\ICN) NRIy Fai&i;u ,oxﬁ!"kmwavcl ttllﬂh&ﬁhlﬁfh?ﬂ Mhﬂu&@th&hl&ﬁfr ydnﬂuazroﬁiembﬁl az1do
et er oar e C e a
and R5a |y |0§éé%;3end%ﬁt%l léﬂ%/egggﬁRfroﬁ(ﬁg%ﬁ?a?:og%& GNan'F@ORI
trifluor oRRIGEHO)RH f | \op=opt'PRXY, -$RFf | uSTOREL hos 13 -S0 NHC(—-O)R‘°
"N 0 SOy B R ONREREE %‘%ﬁwﬁﬁa‘o%ﬁ moal@%ow petergg ety
I-\l 2?2 lc\l:(HCoglﬁN{eRﬁfw I;flzkyi?lmetcrociclyl and hetezozcicjl-jl;:l{alz kyl; k .
- , oal | ¢
al kenyl, allc ar?é'lt\igr dD‘?Eq(eR% SOt 3Ff se ﬁ%efdeg?ﬁrhy rog I%yl?b?" nyl, alq’nyl
hIEL elr oar yjmadawl anh eh@efrgﬁyl; Ihyt&roafuﬂyl el eﬁm&y@h%ﬂetaéuh gald alk‘ﬂ'l ancehylll ﬁl@f}nﬂ[
al kyl, cycloallc a y n etero I'a
et or oar STETRYh Bk hosm St bac el af pegy bl o oy
subst i t utmek gm;h indeperaientiip Sedect RS otm@ﬂmandgilﬂsw tlﬁeiteﬁﬁ&d)nfsﬁi‘dr&ﬂ)é@

(with the proviso tha S not on said ar Lenpar
port i ons tgﬁ%fly gé’ﬂmoﬂéang’aioﬁ?ff’r ocy%drﬁk% \ 311 1ﬂu°f°methyl

t tr |R 1|° |6 uor dife difmbioydethory, f trlfuoametioay, ygzxaeﬁ i fllcylp Bcjgg%alnggox ngé?hgrjd%fyl arylilég&
0) ORL1, ﬁ%ﬂP?‘Wéﬁzgﬁﬁi °Y°1Yé(a%é)hﬂ)ﬁ'f8¥f'lﬂ%é 1 S(0)RL3, - SO2RL3,
- SO2INHC( =0) RIG? is NRyl, alkehyl, cycloalkyl, 26}, NF&ierédﬁzlJReté‘dB’cy@(yN@\lWﬁh@R%erem
TECNGH S G e RIS
\(l:\%cl oal kydbstltaﬂei&ﬁaﬁthlone a t}l&x&)gl‘oupﬁeriap;nH@lﬂ? waﬂt;eal frodh oftﬁ%vﬁi:llictﬁé’hﬁﬂoﬁbo that n;
erein said a clo al ke nyl, ar3r tero
and het efot cf’&’lléééﬁ élr%p?’i %ﬁtﬁ%lwl ‘l“%)eulﬁaz‘??&n E¥FGn Sty % @P‘ B\ps
i ndepend&ﬂhbmmmlyladtfﬁﬂldm@lmx@xmﬂummmeiy, agiy@ Rlkyl, I&ydlézﬂkylmiﬂr Wdtoaryl,
-0R16, NRI | th | uor t hox trifl uoronet hoxy,
azi do, - %F%E?]-’ﬁﬁm '°|1>¥l “@?‘% %]E —0) OR16, - 0C(=0) R16,
- NR16C( =0) ORZl:ﬂ:an N}a dfd(m'@lRIR” ad®'E 1 thie wﬂ.:ﬂ thé atomSH whicloey Be3ttached
-SCr12.1 g 82 NRI 1 - NRI 6C( N R 1 R12,
al kyl f?PP ff&%hele St EPasHr 91 Beterpgic ¢ IE‘?E’ WHEERr Wit PrigIoml pnd
het er OCyh‘dtgtboycl@d’hdné@&fr@61&%}&61@/&&&%&& with one tcﬂ%@e g?élu:p ﬂ‘m@?éﬁé&ﬂ se]ected
i ndependgnt | ﬁnﬁe ect edElﬂ r.am i’lﬁ E keny |¥ é
cycl oal k§f? Og‘? &“ R PEVIS] AL It 1?18?@“(?6’3 E?‘.’Paﬁ’ gy §alogen.cypno, pitar @R
said al k&\lR”l%H’ |4:&ﬂ1;dromathjp<[yﬂﬁluoroﬁibﬂio@ﬁhhﬂﬂmroxﬁétﬁémy, B8l @, \heloalkyl, aryl,
heter Ocylcetc'-,¥0313?l a1ylaﬁc¥ll ﬁet l%aryf’i {kyl %Qt%éo%rr]c?}lvllgid ﬁgtgr%g);cEylf;lI?y? wirth one or
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R17, 1222 and R23 are independently H or alkyl; R18 is H, OH,
O0-al kyl, CN, C(=0)NH2, C(=0)NH(al kyl), C(=0)N(allcy02, C(=0)alkyl, or
al kyl optionally substituted with one or nore groups independently
sel ected from hal ogen, CN, OH, O-al kyl, NH2, NHal kyl, N(al kyl)2 and
aryl; R19 is H or alkyl optionally substituted with one or nore

groups i ndependent | selected front h

0-al kyl, NH2, qi%l-a‘&i ﬁware $anjly seipie adéf‘g‘? Pydé?ﬁfn al{]ﬁ Eﬂ%féfl é‘?%elr ﬁ%{ﬁy&r e
i ndependeggrc OMIKY, gl Qgtalogfﬂ Pe@roc?hﬁyﬁdd@?amﬂpal |y substituted with one
or nore groups ingdependent elected fr al.o

NH-al kyl, N a|qx>ﬂq§j¥1da%g %Sfyf}%/ef with thie atggs F@giﬂg-'h Bt %@EF?‘F’“ W%PF '%éﬂ’e
atons 0 Whiidh uhfe¥ated & fally AmbRehtddd-eimamberél HERAR9Elgl]l unsaturated or

partially unsaturated heterocyclic r or R18 and R29
t ogether with Rﬁé‘ AT 6 P"dﬂeﬁtﬁgmﬂ@l'attached forma 5-6

menbered parti@kl g unsayr @.geyior Clul CHOMNISAt QEaBTidkilEr OEy@IN(akyl),,
ring, ogether with the atons to, whi

iC he re
at t ached f:&rqwlhylsorealwéﬁﬁa?reilyaﬁieaﬂﬁda‘e%%w&ﬁr? Broub e tor g e
het er ocyClb@ helo cﬁ EBHeo%mmDngN@Italﬁllaa(ancﬂl)z asderyin R4 is sel ected
from Cciﬁj ou aim.1 or wherein R5 . ﬁg@?l
are i ndependerft| ys op&l Wg@ﬁ“ &Wbmﬁ‘i“?l WlﬂbronT\IIQF RIS SR JRFPPEIY

al Kyl andsecith e hRiehONBY, HIoEsH SN, (O, colamsiL NH@,rteHcankynmw(elkgnpamaryl
i ndependent|y sel ected from hal ogen and - -C(0)0 :

conpound #d claim1, wherein R4 is selected from Nr i ChtC 1/4700 8NS
N1/ 4N rtz Gy WsNYD are NI GeANTNH, Q(H0)Eky, or aliFt opttdnglty sibditatéd Wih Blre

or more groups independently selected from halogen, CN, OH, O-alkyl, NH;, NH-alkyl,
N{alkyl),; and aryl,

or R* and R together with fhc atoms to which they are attached form a 5-6
membered unsaturated or partially unsaturated heterocyelic ring,

or R and R® together with the atoms to which they are attached form a 5-6
membered partially unsaturated or fully unsaturated heterocyclic ring,

or R!'7 and R™ together with the atoms to which they are attached form a 5-6

membered unsaturated or partially unsaturated heterocyclic ring.

2. The compound of claim 1, wherein R? is selected from:
2 YL 2
== N==
( g S ( 0 9 N N _<o
' R5/%/ RS/R( ’/\( ~R® Y
R® RS R® R®

4 “, e,
N== N== % N# N::-—(
RYa 5& O 5/{\ NH - N
0o ) R R 4 R N R 7 RE
R RSa
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Pr-=(171=( N ySNyS 6. The compound of claim1l, wherein R4 is and A
is a saturated or partially unsaturated heterocyclic ring having a
ring nitrogen, wherein 1-2 carbon atons of said heterocyclic ring are
optionally substituted with a group i ndependently sel ected from
hal ogen or al kyl optionally substituted with one or nore hal ogen, and
the nitrogen of said heterocyclic ring is optionally substituted with
C(=0)NRI RI 1, g=cob(R 0)O, - x C(=NH) CH CN
or alkyl optionally bstituted w t, one or nor roups i ndepéwdentl|y
sel ected fron1CRH¢=%ESBH2 NRI Ri=t¢"and het er B&§icl yl . 7. Thr=gbnpound
of claim®6, wher 4 s selegﬁed fron1the rQct ures: !
8. The conpou asNCl ai med i® a on& of cl ai 1to 7, WH
al kyl optionally substituted withs; ORE, NRERE R®* NREC(=0) (CH2}O0. 2RE I,
NRE80O2R13, heterocyclyl, -0P(=0)(0R10)2, an amino acid resi
di peptide or a tripeptide, or REis a heterocyclyl. 9. The

conpound as clainmed in any onfﬁgéqclains | to 8, erein Rl is

(042)2- M1, (CH2JB0H, (CH2)-N (CH2) 2- NH2, (@FR) 3- NH2,
( CH2) 3- NHCH( (CH2)2- N

NHVE, ( CH2) 2- NNR2  (NCH2) 3- N - NHWEe, (gh@é\SNHC( =0) M,
( CH2) 3NHC( =0) CH(CH3) 2, (CI—|2)3 IC( =0) CHZCHZNIVEZ, (CH2) 3NHS 02Me,
(CF12)3- (PYrrortid RS

in-1-y1), (CH2) 3- (pi peridin-1-yl), (CH2) 3- (4- nethylplperldln 1
-y1), (CH2) 3- (norpholin-4-yD, (CH2)2-(pyrrolidin-2-yl1),
( CH2)(3NH( C=0) .@.H( Ve - damiblkdHoMe)adrZ, o Qlwﬁa?e:ﬁ FORRAHE? atsHdEpefilidativiy, or

i peri di e clained in ne of .
P P e 1 el i et B L R as A en 1 RS aptbrRl wBA e Hith
cl ai med iofe aore Boups maé@mmaﬂc sélectedGromvingdeen andA=0®RIheny|

optionally substityted with xpu s i ndependently sel ected

from hal ogen, *al ky mcom@ﬂ@“ﬁﬁnﬁ*ﬁﬁfﬁg%ﬂg o?sgfﬁﬂﬂglg het er oar yl

sel ected fronlth!qggspy! or Biq rkdyl, wherewn said pyrldi: IS
a

optionally substil d i nde ently one or nor ogen.
12. The conpoundégyfolalnedz%/fany oqeigﬁ/glains Q J§l, wherein Art
i s phenyl, 2,4-difYuoropheny 2-fl uoroptenyl, 3-ff 1 uorophenyl,
2-chl orophenyl , 3-chl orophenyl, 2,5- dichlorophe yl,
2, 3- dlchlorophenyl ‘§14 di chl orp phenyl ~§%d|chlorophemyl
2-chlom 5- fluoreo nyl, 2- N ro 5- chI enyl
2- chl or o- 5- et phenyl , 2- | uor orre % 5- quo&Pﬁﬁ%ﬁyl
2-f | uor o- 5- met’hox henyl, t phen 2-y \If i ophen
5-chl or ot hi ophen-2- yl, 2-pyridyl, 3-pyridyl, 4-ch{§§gbyridin-3-yl,
3-chl,oropyridi n-2-yl, 4-f1uoropyrid|n 311, or
3, 6- élfluoropyrldln 2-yl . 13. The compound as clained in any
one of clainms 1 to 12 wherein Ar2 is phenyl optionally substituted
with one or nore grogfis i ndepenttently sele d from hal bgen, ORE,
NRERLE, CN, NO2, =0) ( ORE C(=0)0 or Ar2 isnN et eroaryl
selected from pymdylo, thio Xl optlomgngfsubsthp with al kyl,
i m dazol yl, and pyrfazol yl optijonal |y

EtO NHEt
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substituted with NeRl I. 14. The conmpound as clainmed in any one
of claims | to 13, wherein Ar2 is 2,4- difluorophenyl,

2, 5-di fl uorophenyl, 3-fluorophenyl, phenyl, 2-chlorophenyl,

4- chl orophenyl, 4-fluorophenyl, 4-bronophenyl, 3, 4-dichlorophenyl,

2- net hyl phenyl , 3-net hyl phenyl, 4- nethyl phenyl, 3, 4-di net hyl phenyl,
3, 5- dlnethylphenyl 2- et hyl phenyl, 3- ethylphenyl 4-t but yl phenyl,

3-ni trophenyl 5. 3 h%ﬁ m@?ﬂﬂﬂégw Cégﬂ%lOPGBHQ?Q Bﬁ@ﬁ%s -3 Wﬂ’&%ﬁhéﬁéﬂ?w’g-

car boxyphenyl, 3 -cyanophenyl, 2-pyridyl, 3-pyridyl,

5- et hyl t |ophen 2-yl, 2- thylthlazol4 yI 2- (1Hi m dazol - 2-y1),

2- (1H hni dazol - ) or 3-aniho- 1H pyra -5-y|.N 15. The
conpound as cl din an§=%ae of clif lto 14;:ﬁgerein Ar2 is 2,4-
di f |l uor ophenyIN&s2:%- di f phenyl oNs3-NH uor op S 16. The
conpound as claijpred in any{one of cIaF?% 1 to 15, erein Wis S.

17. The conpoundrof claim 1, selected #romthe grdﬂb consi sting of:

3-(5-(2,5-di fluorophenyl)-3-(oxazol - 2- yl)R4 phenyl- 2, 3-di hydro-1, 3, 4-
t hi adi azol 2-yl6) pr o%hﬁcolnl@ﬁil -claim 1, whereinR" is
3-(5-(2,5-difluorophenyl)-2- phenyl 3- (Uq%azoI-Z-yl)-Z,B-dihydro-1,3,4
-t hi adi azol 2- yf| propan- 1- am ne; N

3-(5-(2,5-di fl uorophenyl) - 3-(4-net
ro-1, 3, 4- thiadiazol -2-yppropan-1 }
3-(5-(2,5-difluorophenyl)-3-(4- ethylt i azol - 2-y1) - 2- phenyl- 2, 3-di hydr
0-1, 3, 4- thiadiazol -2-yl)propan- 1% ne;
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3-(5-(2, 5-M oropheny;)NZ henyl 3- (1,3q4 hi adi azol - 1)+ 2, 3-di hy
dro-1, 3, 4- thiadiazol -2-yDpr opan- 1- ani ne;

3-(5-(2,5-di fluorophenyl)-3-(5-nethyl-1, 3, 4- thladiazol 2-yl)-2-phenyl

-2, 3-( di hydro- 1,3, 4-t hi adi azol - Apropanl
3-(5-(2, 5- dlfth F opheny1) -.3- (}8=(et hyl - 1, 2 xadl 5 3/1)-2- ‘r‘rﬁw
-2, 3- di hy $3, 4-t hi adi 2- Apr opa
3-(5-(2, 5- quorophenyl enyI 3 ( nyl 4;1r 2 4- tr| 3 yl
)-2, 3- dlﬁégro 1, 3, 445 ? |azoI pan- 1 -an ne;
3-(5-(2, 5-@#f | uor ophényl) - 3- (1- nethy; 5- Phenyl - 1H-1, 2, 4- trlazol 3-54)

- 2- Phenyl 2, 3-di hydro-1, 3, 4-t hi adi azol- 2- yOpropan-l-anine;
3-(5-(2,5-dif|uorophenyl) 2- phenyl-3-(5-(trifluoromethyl)-1,3,4-thiad
i azol -2-yl)- 2 <gi hydro-1, 3, 4 hi adi azol - 2- yI)R%gﬁan 1- am ne; .
3-(5-(2, 5- d|:f| Fopheny1) ¢ 1uoroPherwl) 3- (5-wret hy1-1, 3, 4- Jil qdi
azol - 2- yl% |hydro 1‘§£igf i adi azol - 2- ylggigﬁan I-anlne

3-(5-(2, 5- 8 ropher quoroPheggfyv met hy1- £, 3AeHi adi
azol - 2- yllﬂl - 3- dlhydro ;qs 4-t hi adi Apr opan- 1- am

3-(5- (2, 5- di 91 uor opheny'¥) - 3- ( 5- nethyzlﬁJS,G,7-tetrahydr£f§;azol0[5 4-
tyridin-2-

y1l) - 2- phenyl - 2, 3-di hydro- 1, 3, 4-t hi adi azol - 2- yDpr opan- 1- ar ni ne;
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2-(5-(2,5-difluorophenyl)-2-nethyl-2-phenyl -1, 3,4.thiadi azol -3(211) -y
1)-5-nmethyl - 1,3, 4-thiadi azol e;

3-(2-(3-am nopropyl)-5-(2,5-difluorophenyl)-3-(5-nmethyl-1, 3,4-thiadia
zol -2-y1)- 2,3-dihydro-1, 3, 4-thi adi azol - 2-y1) Phenol ;

3-(3-(5-brono-1, 3, 4-t hi adi azol - 2-y1) - 5- (2, 5-di f | uor ophenyl ) - 2- Phellyl
-2, 3- di hydro4, -t hi adi azol +2- 34) ProPan«}- am ne;

3-(5-(2,5-difl ophenylr_) -3 -met hy1- 4"?‘\% 7-tetrahy t hi azol o[ 5, 4-
6pyridi n-2- XS NS %S SN0

y1) - 2- pheny{-243-di | aydro4l, 3, 4-t hi adiiazgl - 2-yl ) Prdpanf | - am ne;
3-(5-(2, 5-di f*1luor ophenyO- Zi\bhenyl 3-(4,5,6, 7-tetrahyyrot hi azol0[ 5, 4-e
1pyr1d1n->N 0- 2, 3-di hydro"l 3, 4-t hi adi azol - 2- Apr ogeam; 1- am ne;
3-(5-(2,5di fq’uorophenyl) 3- (4, 5-di et hyl thiazol - 2- yljr\l 2- phenyl -2, 3-d
i hydro- 1,3, 4-thiadi azol-2-yl) propan- 1-am ne;
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21. The d¥& of a conpound according to any one of clainms 1-17 in the

manuf acture of; a nﬁg' c%&ﬁSEﬁHd qurairhézﬁntaﬁye%er@'afanﬂg 1 ’E‘bbﬂ)o WiBkine} ts AL h

condition in a
optionally substLtuted with one or more groups independently selected from halogen, alkyl, -

OR' or -NR'R!; or Ar' is a heteroaryl selected from thiophenyl or pyridyl, wherein said
pyridyl is optionally substituted independently with one or more halogen,
{ 12.  The compound as claimed in any one of claims 1 to 11, wherein Ar' is phenyl,
| 2,4-difluorophenyl, 2-fluorophenyl, 3-fluorophenyl, 2-chlotophenyl, 3-chlorophenyl, 2,5-
dichlorophenyl, 2,3-dichlorophenyl, 3,4-dichlorophenyl, 3,5-dichlorophenyl, 2-chlore-5-
flucrophenyl, 2-flmoro-5-chlorophenyl, 2-chloro-5-methylphenyl, 2-trifluoromethyl-5-
fluorophenyl, 2-flucro-5-methoxyphenyl, thiophen-2-yl, thiophen-3-yl, 5-chlorothiophen-2-
yl, 2-pyridyl, 3-pyridyl, 4-chloropyridin-3-yl, 3-chloropyridin-2-yl, 4-fluoropyridin-3-yl, or
3,6-difluoropyridin-2-yl.

13.  The compound as claimed in any one of claims 1 to 12 wherein Ar? is phenyl
optionally substituted with one or more groups independently selected from halogen, OR'?,
NRRY, CN, NO,, -OP(=0)OR!'%,, C(=0)ORY, or A is a heteroaryl selected from
pyridyl, thiophenyl optionally substituted with alkyl, imidazolyl, and pyrazolyl optionally
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substituted with NRYR!,

14.  The compound as claimed in any one of claims 1 to 13, wherein Ar? is 2,4
difluorophenyl, 2,5-difluorophenyl, 3-fluorophenyl, phenyl, 2-chlorophenyl, 4-chlorophenyl,
4-fluorophenyl, 4-bromophenyl, 3,4-dichlorophenyl, 2-methylphenyl, 3-methylphenyl, 4-
methylphenyl, 3,4-dimethylphenyl, 3,5-dimethylphenyl, 2-ethylphenyl, 3-ethylphenyl, 4--
butylphenyl, 3-nitrophenyl, 3-hydroxyphenyl, 3-(OPOsH;)-phenyl, 3-aminophenyl, 3-
carboxyphenyl, 3-cyanophenyl, 2-pyridyl, 3-pyridyl, 5-methylthiophen-2-yl, 2-methylthiazol-
4-yl, 2-(1H-imidazol-2-y1}, 2-(1H-imidazol-4-yl) or 3-amino-1H-pyrazol-5-yl.

15. The compound as claimed in any one of claims 1 fo 14, wherein Ar? is 2.4-
difluorophenyl, 2,5-difluorophenyl or 3-fluorophenyl.

16.  The compound as claimed in any one of claims 1 to 15, wherein Wis S.

17.  The compound of claim 1, selected from the group consisting of:

3-(5-(2,5-difluorophenyl)-3-(oxazol-2-yl)-2-phenyl-2,3-dihydro-1,3,4-thiadiazol-
2-yDpropan-1-amine;
3-(5-(2,5-difluorophenyl)-2-phenyl-3-(thiazol-2-yl)-2,3-dihydro-1,3 4-thiadiazol-
2-yDpropan-1-amine;
3-(5-(2,5-difluorophenyl)-3-(4-methylthiazol-2-yl)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine;
3-(5-(2,5-diflucrophenyl)-3-(4-ethylthiazol-2-yl)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-y])propan-1-amine;
5-(2-(3-aminopropyl)-53-(3-fluorophenyl)-2-phenyl-1,3,4-thiadiazel-3(2H)-y1)-3,4-
dihydropyrrol-2-one;
3-(5-(2,5-difluorophenyi}-3-(4,5-dihydrothiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine;
3-(5-(2,5-difluorophenyl)-3-(5-methyl-1,3,4-oxadiazol-2-yl)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2-yl)propan-1-amine;
3-(5-(2,5-difluorophenyl)-3-(5-ethyl-1,3,4-oxadiazol-2-y])-2-phenyl-2, 3-dihydro-
1,3,4-thiadiazol-2-yD)propan-1-amine;
ethyl-5-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-thiadiazol -
3(2H)-y1)-1,3,4-0xadiazol-2-yl)acetate;
5-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-y1)-
N-ethyl-1,3,4-oxadiazol-2-amine;
2-(5-(2,5-difluorophenyl)-2-((methoxymethoxy)methyl)-2-phenyl-1,3,4-
thiadiazol-3(2H)-y1)-5-methyl-1,3,4-oxadiazole;
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3-(5-(2,5-difluorophenyl)-2-phenyl-3-(1,3,4-thiadiazol-2-y1)-2,3-dihydro-1,3,4~
thiadiazal-2-yl)propan-1-amine;

3-(5-(2,5-diflnorophenyl)-3-(5-methyl-1,3,4-thiadiazol-2-y])-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2-yl)propan-1-amine;

3-(5-(2,5-difluorophenyl)-3-(3-methyl-1,2,4-oxadiazol-5-yl)-2-phenyl-2,3-
ditydro-1,3,4-thiadiazol-2-yl)propan-1-amine;

. 3-(5-(2,5-difluorophenyl)-2-phenyl-3-(5-phenyl-4¥-1,2,4-triazol-3-y1)-2,3-

diliydro-1,3,4-thiadiazol-2-y])propan-1-amine;

3-(5-(2,5-difluorophenyl)-3-(1-methyl-5-phenyl-1H-1,2,4-triazol-3-y})-2-phenyl-
2,3-dihydro-1,3,4~thiadiazol-2-yl)propan-1-amine;

3~(5—(?.,5-diﬂuorophenyl)-2-phenyl—3-(5—(triﬂuoromeﬂ1y1)—1,3,4—thiadiazol—2—yl)-
2,3-diliydro-1,3,4-thiadiazol-2-yi)propan-1-amine;

3-(5-(2,5-difluorophenyl)-2-(4-flucrophenyD)-3-(5 -methyl-1,3,4-thiadiazol-2-yl)-
2,3-dihydro-1,3,4-thiadiazol-2-yl)propan-1-amine;

3-(5-(2,5-difluorophenyl)-2-(3-fluorophenyl)-3-(5-methyl-1,3,4-thiadiazol-2-y1)-
2,3-dihydro-1,3,4-thiadiazol-2-y)propan-1-amine;

3-(5-(2,5-difluorophenyl)-3-(5 -methyl-4,5,6,7-tetrahydrothiazolo[5,4-c]pyridin-2-
yh)-2-phenyl-2,3-dihydro-1,3,4-thiadiazol-2-yl)propan-1-amine;

3-(5-(2,5-diﬂuorophenyl)-Z—phenyl—S-(4,5,6,7—tetrahydrothiazolo[S,4~c]pyridin~2~
y1)-2,3-dihydro-1,3,4-thiadiazol-2-yl)propan-1-amine;

2-(5-(2,5-difluorophenyl)-2-methyl-2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-5 -methyl-
1,3,4-thiadiazole;

3-(2-(3-arninopropyl)-5-(2,5-difluorophenyl)-3-(5-methyl-1,3 A-thiadiazol-2-y1)-
2,3-dihydro-1,3,4-thiadiazol-2~yl)phencl;

3-(3-(5 -bromo-1,3,4-thiadiazol-2-y1)-5-(2,5-difluorophenyl)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2-yl)propan-l-amine;

3-(5-(2,5-difluorophenyl)-3-(5-methyl-4,5 ,6,7-tetrahiydrothiazolo[5,4-c]pyridin-2-
y1)-2-phenyl-2,3-dihydro-1,3,4-thiadiazol-2-yl)propan-1-amine;

3-(5-(2,5-difluorophenyl)-2-phenyl-3 (4,5,6,7-tetrahydrothiazolo[ 5,4-c]pyridin-2-
y1)-2,3-dihydro-1,3,4-thiadiazol-2-yl)propan-1-amine;

3-(5—(2,S-diﬂuorophenyl)-3-(4,5-dimethylthiazol-z-yl)-2-pheny1~2,3-dihydro—
1,3,4-thiadiazol-2-yl)propan-1-amine;

2-(2-(3-aminopropyl)-5-(2,5- difluorophenyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-yD-
N, N-dimethylthiazole-4-carboxamide;
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2—(2-(3 -aminopropyl)-5-(2,5-difluorophenyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-
N~methylthiazo1e-4-carboiamide' -
3-(5-(2,5-difluorophenyl)-3-(3-methyl-1H-1,2,4-triazol-5 —yl) 2-phenyl-2 3-
d1hydr0 1,3, 4 -thiadiazol-2-y])propan-1-amine;
2-(5-(2,5-difluorophenyl)-3-(5-methyl-4,5,6,7-tetrahydrothiazolo[ 5 4- c]pynchn—z-
yl)-2-phenyl-2,3-dihydro-1,3,4-thiadiazol-2-yl)ethanol; -
 2-(5-(2,5-difluorophenyl)-2-phenyl-3-(4,5,6,7 tetrahydrothlazolo[s 4-c]pyridin-2-
y[)-2,3-dihydro-1,3 ,4-thiadiazol-2-yl)ethanol;
and salts thereof.
18. A composition comprising compound as claimed in any one of claims 1-17 and a

phermaceutically acceptable carrier.

19. In vitro method for inhibiting the proliferation of cells, comprising contacting said

cells with an effective amount of a compound as claimed in any one of claims 1-17. -

20. The use of a compound according to any one of claims 1-17 in the manufacture of a
medicament for the therapeutic treatment of inhibiting mitotic spindle formation

comprising administering to a warm-blooded animal.

21, The use of 2 compound according to any one of claims 1-17 in the manufacture of a

medicament for the treatment of abnormal cell growth condition in a mammal.
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