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function of microtubule structures, including the mitotic spindle.
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to a HEEH AINAR1I3E GO Bh¥rebPa cdnpound 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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I
[0028] and metabolites, solvates, tautomers, salts and pharmaceutically acceptable
salts and prodrugs thereof, wherein:
[0029] W is S(O)m;
[0030] mis 0, 1or2;
[0031] R'is H, alkyl, cycloalkyl, heteroalkyl, alkenyl or alkynyl, wherein said alkyl,

cycloalkyl, heteroalkyl, alkenyl and alkynyl are optionally substituted with one or more

groups independently selected from oxo, halogen, cyano, nitro, azido, -OR!, -NR'RY, -

NRUSO,RE, -C(=O0)RY, -OC=O)R', -C(=0)OR!, -C(=0)NR!’R!!, -NR"’C(O)OR", -

NR!°C(=0)(CH,)02R'!, -SR!?, -S(O)RY, -SO,R", -SO,NHC(=0)R"’, -NR'’C(O)NR''R",
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al kyl, cycloal kyl, al kenyl, al kynyl, aryl, arylal kyl,
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to the rj i trogen of For
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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
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[0oo4gai d hedr%?%vﬁ'of jrle il Q’{'éraﬁﬁ)lgp td‘geﬂieﬁ 98thah€ afpid tonalitly they are
substituted with one to three groups i ndependently

attachyd| formeni4ftp Jifh R bengil thgteropsylpetohetergoydigtring, W@rmtsalénheteroaryl
and ﬁe%%:s%ﬁh L errn?gasr %ﬁeu%tpo?r%]tl%hﬁ%s?%&?ﬁl Wittt a8 ﬁo Ntk O ro%%lzhdependently

Jor oret 0)'4Y;
selectedi ifrérﬂQfx@f(&hﬂDﬂ& prévikéthat & #sytot oncgatd hétbi@ﬁlfyl riarg)) halogen, cyano,
het gy oar ryI al kyl het eroaryl al kyl eroggcl yl,
nitrog QR het |t§,1|ﬂgpmet y{ orm_t Oé)hdfrlr;@.@ Xy, azido, alkyl,
cyclolan&é%?ﬁ ﬁegéljoé{ﬁy‘f ea'r@ﬁfkgp Efe ﬂ)ﬂ‘ﬂ Pﬂﬁﬂé%{og?gllg'}/;?nd ﬁletlé?(f&y/l:lylalkyl

[0041iet er oth’éIapld lhlﬁ chralr;depd:ﬂdﬁhﬂy Eﬂeﬁﬁq fiom Rgdrogeny afkad, alkenyl, lower

et t he at re attached
alkyq;ygg gafkgﬁn@&algeégoargg:}%egqqyy Eﬁ%%%féff%‘fyia or fully
[0042’]nsat ur@t et élcﬁR"ﬁef%&'hﬁfj Wit @eosMas b wHiflD 4ty &Fe attalied form a
and R23 are independently H or alkyl; [0044] R18 is H,
satur@et], ;@rt@,l]yylnsat@tﬂtect;(r:f@lmu@sat@@tﬂd)ﬁr@-,(ngm[byqe)i heterocyclyl;
o4y -9 NIk g p2 C%re?ﬁ&pﬁ%éenﬂgﬁ{&lhk . Optional I'y

ubstlt € or roups 1hdependently

(004! ect eﬁ”‘ frigOER! 0gainyl, ON, @HO)SER] KyFO)NHRkyl), C(=0)N(alkyl),
al k N( al kyI?Z and aryl
C(—O)alkyl or alkyl optionally substituted with one or more groups independently selected

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



WD 2006/ 119146 PCT/ US2006/ 016526 [0045] R 9 is H or
al kyl optionally substituted with one or nore groups
wo pbependent |y sel ected from hal ogen, NO2, haP@QE82006/016526
CN ()—| O al kyl, NH2, NH al kyI N(al kyl )2 and aryl;
[0046] R20 a ndependentl H,
[0045<t( =0) alkyls Her aléwkwtwaaﬁy SbaHujedoie ope G Biare gippps igflgpendently

select%fﬂ%ﬁal%gﬁm 'Bﬁﬁg@ﬁ‘ %ﬁmtg 3 g)leélﬁ\(ﬁ‘lt g‘ﬁ% F\];?ghf;kg Iklyl)z and aryl;

and [0047] or R20 and R21 together with the atorrs to \Nhl ch

[004 2?%’| Z{P?o aﬁ(ﬁ}&?g& a}% ﬂ)eﬁ&r@ygﬁéygf r@al:\ﬁyﬂgor G 108%1 ué)stltuted
with @rﬁdoﬁ%gret g@@ﬁéﬂﬁa Sﬁ’@nﬂghttyhs%le%teﬂrﬁoﬂl QalfRES, thh@H @-glkyl, NH,, NH-

attached Torm a nmbered partially unsat urated or
alkyl,fNfallgyDuasdanyt,at ed heterocyclic ring, [0049] or R17 and

R T e L L

membeASREnbaaked bﬁp@ﬁﬂt}y@isamratem@etelbﬁ)ﬂﬁﬂ]nﬂgn an ot her
enbodi ment .t her e,

[0048k1  Ar jor B'e apd( BN toggt?lgro\\//vitg g]gal?coglggg ??a{']rgb@]{ey Ege;gtyalcﬁec{ form a 5-6

t abl
memd é’f‘*ﬁﬁ%ﬁ%ﬁﬁﬁﬁ@f Sl g Wic

[00495( O m or [R10583 R fogetber with rtheQato[rtSO@Whlchnthes ap¢ attgcked form a 5-6

memEfra opitpried Scpenon wrtordid Bber R T Koy “ana |

[0056! KYNY!In3hEthendhiiin bt th4tE S provided a WoinBo@itEo O ornMlEl
groups i ndependently sel ected from oxo, hal ogen,

cyano, nitro, trifluoroRethyl, difluoronethoxy,
trifluoronethoxy, azido, , -NROR 1,
-NR1' SO2R13, - C(O) RLO A~ OC( = RIY. - C(=0) OR10,

- (=0 NRIRIL1, -NRJOC(O) ORMY NRIOG(OQ RI I, - SRI0,
_S(O R13, -SCPRI3, - SC2MHC( =0 R10, - NRI OC(=0) NRL1RI2,
-NRI OC( NCN) NR11R12, al kyl, cycloal kyl, al kenyl,

al kynyl, aryl, arylalkyl, hdter ocycl yl,

[OOSHet er Oc%ﬁl Qﬁaﬁhgﬁlé{es dsoggg 30%41{% 3 ?n% %ﬂaﬁx{gcﬁﬁ’t (%ﬁ’y Gicceptable salts

resi due,
andpmdiugssmefrétﬁlwhﬁbm al kyl does not termnate with a
=0) QRL0 group; [0055] Arl and Ar2 are independently
[ooszdhenyl Wr15§% Qnor 6 menmbered heteroaryl ring having 1

[005%0 3 hef g 9at B |ndependently selected fromN, 0 or
ereln 'sai d ‘heteroaryl is carbon radical and

[0054/]lner ei Rsiil, qjhjdnyyclcahkylhhqtqp@]gywall@n}gl eiplkorydl wherein said alkyl,

cycloaﬂ(y hettgrtoglﬁyw a}lkenyp Gnd" alkynyl are optionally substituted with one or more

groups independently selected from oxo, halogen, cyano, nitro, trifluoromethyl,
difluoromethoxy, trifluoromethoxy, azido, -OR!®, NR!R!, NRSO,RB, -C(O)RIO,
-OC(=0)R!, -C(=0)ORY, -C(=O)NR'R', -NR'°C(O)OR”, -NR'C(O)R", -SR",
-S(O)R™, -SO,R", -SO,NHC(=0)R"’, -NR'°C(=0)NR"'R"?, -NR’C(NCN)NR''R", alkyl,
cycloalkyl, alkenyl, alkynyl, aryl, arylalkyl, heterocyclyl, heterocyclylalkyl, -OP(=O)(OR1°)2,
an amino acid residue, a dipeptide and a tripeptide, 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 phenyl and heteroaryl are optionally substituted with one or

7



WD 2006/ 119146 PCT/ US2006/ 016526 nore groups
i ndependently sel ected from hal ogen, cyano, nitro,
wa epiobhasomnet hyl ,  di fl uoromet hoxy, trifl uor omeCTOK3006/016526
azi do, -OR1l, -NR1R11l, -NR10SO2R13, - SOZNRI R11,
C(=0) R1

more _ 1RO 4@@@%&%&( sg%em%:g I_i"&z[nmgalo NRlO )O% * trifluoromethyl,
dlﬂuorﬁ%%wﬂtﬁ&)ﬁl&ldo NQRIZ( 20 NRM Rm{mso R13 -SO,NR!R',

NR11R12 cy Cl ﬁ% k%\/J al ken 10a 1l
-C(—@)R&@(O)@R -oa@t@moarmﬁz ARy R EOYATy FGHNRIR!Y, -

SR”,& s 2Rypy D%%G&?{cg&%mv\ﬁgg ﬁ_oﬂl’d&ﬁ o ﬁﬁm(%d}h)NRHRn

alkyl; &RI t§lk 108l 912 bir Oh@élﬁaﬂ?l%I’tﬁ‘ylalk[yQQﬁe}roﬁ?ylallsyu\heterocyclyl
5 %%&%%m é“‘isyFesa Wﬁ Cﬂ [0059] D2 i's CRS, CRSRSa,
andhmemcymwlkyl{ 0060] DB i s s "0, N, NR6 or CRSRSa:

[0054 0061] 4}s 0, S or NR6; [0062] A is a saturated,
Aartlal y unsaturated or fully unsaturated 5-8

or heterocycl'c ring having 1 to 3
dependent |y Neggéfed fromN, 0 or S
wher ei n [ [
optional/ly substituted
i ndepenadgnt | ) Diel ected f al ogen, cyano, nitro,
trifl uor ongt yl, db{Iuor~ hoxy, trifluoronethoxy,

azi do, oxo, - ORlO -NR10OR11, -NR10SO2R13, -S02NR10R11,
[0057C( =0) R&lﬁbrema@asiﬁb)dﬂﬁb&epre@ﬁ(;@)dﬂti@al—d‘dﬁbl&(ﬂm@) OR13,

O N - 3
[00581502Nﬁ(@8’2§)§1hﬁ5‘ ﬁ&m@% C&I§$ NR &?WNM?&%? °

[00593' kyl, ?é@}@abh?ﬂ&"a Rlkamwyl . al kynyl, aryl,
et er oar IaIk I QR%eroarylalkyl heterocyclyl
[006Gnd hdi)els@c@cMM k)]ICR ‘erei n said al kyl,

ycl oal I | kegyl , al kynyl, aryl, heteroaryl,
[0061§r yl al lﬁ;r iagﬁo’ar yl al kyl, heter ocycl yl and
[0063)et er ocx 6d ¥ kahdsied, ﬁdrﬁal%pﬁnsaﬂ@dtéd/ o8 Bt mﬁsutueaie&VSISI‘Cadeychc ring

or nore groups |ndependently sel ected from ox
or het¢recynligviiag heniag § to .%hﬁ@ma@m%aﬁdape‘a\dym Xalsele?fégeff%r Yo O or S,

wher%&lé{:g?@% )?ﬁ{:'l glgcg ﬁ%tteﬁo\é?&& éﬂ% ltegg 'OBBX%%@&bstltg&QVlth one or more

grouphs’ inflépendentii dedocyed mzmdmlo geNRYAK0 2R3, trlﬂSGRJNEtlﬁbFP,ldJﬂuoromethoxy,

trlﬂuoﬂﬁ;%eo) C( o) O%M%UQDIL g IUSWS @fglﬁmf{” —C(—O)R10

-0 R13, 0 12’_ _ 101l _qplo
-C(= E%% & @&\f@éﬂ%ﬁ@%ﬁﬁﬁxowc%i Rl C(=0)NR'’R", -SRI,

S(OYRY e rSauR/1,, wzwl}bclr(fﬂ)R helRT gé@m ﬁl& alﬂét GOEPONR 'R, alkyl,
oo G0 ST A EAE A o SR, P80, Pt

heterocyclylalkyl, wherein said alkyl, cycloalkyl alkenyl, alkynyl, aryl, heteroaryl, arylalkyl,

carbocyclic ri
het er oat ons i

op€ or nore groups

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', NR'R!", trifluoromethyl,
difluoromethoxy, trifluoromethoxy, azido, -NR!’SO,RB, -SO,NR!R!!, -C(=O)R1°,
-C(=0)ORY, -OC(=O)RY, -NR'’C(=0)0R!!, -NRC(=0)R'!, -C(=O)NR"R", -SR',
-S(O)RY, -SO,RB, -SO,NHC(=O)RY, -NR’C(=0)NR''R", -NR'’C(NCN)NR''R", alkyl,
cycloalkyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl and heterocyclylalkyl;

[0063] each R and R is independently selected from H, halogen, cyano, nitro,

8



8 WO 2006/ 119146 PCT/ US2006/ 016526 trifl uoronethyl,
di fl uoronet hoxy, trifluoronethoxy, azido, -NRLOR 1,
WO NR§ABAO2ZRI 3, - SO2NR1IOR11, -C(=0) R10, -C(=0 QRIT/US2006/016526
OC( =O R, -NR10C(=0) OR13, -NR1OC(=O R,

w@w@mﬁmﬂ;&@ eSS, ww, Awson?

-SO ?181 YORRL0 O@H(y)IR“’ CM’@@Hs(yJORIaI kNRV’IC(—O)R“
Zal kyn het eroal

heteroaryl 1 12
o SR SR ocs?bayﬁ ShEMECE R L NG =ONR IR,
—NRIW&)ﬁl&ﬁ%lg,arap:f{?“ al YFLgﬁlog%g%e?gééﬁ yl fll}((&ln}hy nﬂéteroalkyl aryl,

hetercfh‘?%le ﬁ@‘l‘/&lﬁﬁyhetaxl@drylilhylﬁhaemejfc}lylaiﬂdyﬂletabeyodmalikph atHeyein said alkyl,

substituted with or rmr gaﬁ) i nde eqdlif_,%& v and
cycloglkyk cllkanyl.f ‘Flbm}’éax ary, E\A}P?tﬁmﬁ o hefEdar frogyyly! an
heter&?kgrlﬁﬁﬂlaag ng&{aﬁ%%?ﬁéf tut@% Wlfh’o Pl fxfl@f’eoé}@{h?s éfadently selected

uorone
from dké (with dmeplbmsy that it § Inooow sat oW yor hateraioy] portlons) halogen, cyano,

nitro, }tﬁ%OSOZ % h@%ﬁr@il@;ﬁ%w}g}) ﬁ%gw%%;xﬁ?{%%‘uoromethoxy, azido,

2NR!°s¢ N I0RUS O R¥3 o2 —O)RY, _NRIOC =0)OR!.,
NR 6§®) @(%N}%OR Rtg‘l R )Ji%logdlg { ﬁlg%( I\)[(;I\I) AR ( ) )
R1°C<aoam, CYHFOANRYR! ,ary$R het-8fQE Y | §9&Ra§ ky-lsozNHC(_O)R

xR RREA . K R APOEYELY e MBS hBLA,

heter@efr}’l'alkyh Qfe%'f&fyb}#l afd hehabem;zlmlyyl wher ei n said aI kyl ,

,_.al kenyl , al k ar r nd
[006‘Het er oclﬂ/clsylll alkxl, ijﬁ}@fﬂésﬁléa Wb@ﬁ@fwﬂ%ﬁ &F %’ EaeorJPeterOCYCIYI
r r d fr I
Wherég}} a%ocg iU l}l@%ﬁ%&lgxﬁﬁéﬁmg&ﬁ% M&r@%&l 4l &eRcyclyl are
optiohallyf substitmeeet With, onrdl drl moneogretllbmm}dppemdalﬁﬂw selested fiwxy oxo, halogen,

It TR S Pk,

Rl 11 i3, B, . 1
R SRR T
NRI%@(E@B kyl C(a@NR(}Pe er o yl (YR =kyI SOz -SO,NHC(=O)R ™,

TG R T

heter&fﬂraﬂg@ ﬂmete@bdwlyl and hbtfeﬂouwlsmﬁiyﬂtyl al kenyl , al kynyl,
cycl oal k hes er qar yl Pet eroc

I,
(906317 y1 al K51, g & sainée@lnéw y aﬂrﬁeﬁ%/lPCtgfg| ﬁ%whydrogen alkyl,
tr1ﬂu81¥)?1+ ﬂﬁ’k,y?dken M Wl Bm?%ﬁ] ﬁ@fkﬁr Sr?ﬂl?e&él‘ﬁéﬁ‘? Vhet@B8yclyl and arylalkyl

'tuted W'th one or nore

whergnmapbalkmkj eﬂ«enyﬂe ailkdyyyls ey@iozﬂkyﬂ hr}d,nhqjmoal(yw hetterpepelyl and arylalkyl
are oﬁ so that it.is not on said a

gﬁubséwﬁ wi iQ0E OF MGEY groupmd%a@g ttly serfec)téd from oxo (with the
provisé 'tfh!atu‘i’tr %T%hydn sQiUf hiyP r;ﬂﬁﬁ’éﬁ& X}ialo &, f&mbom@ opR!*, -NRMRP,

azi al , cycloal kK : eroary
trlﬂumwn@h}ﬂydlﬂuh@nmtmytré{uowmet }@a@dy,cal!gyl gypdoalkyl aryl, heteroaryl,

arylaﬂgyjﬁlggelr%% 1% kg gﬁé eg?éyglg’g ?11“} Ee]‘?mc??ﬁqglﬁ‘g% S g: Segly lkyl

[0066] kenylR! mmwall&eym, cgadwetlkylhatye bﬂanywlkylhwharencwd ylkyl, alkenyl,
and aryl al kyl are optionally suﬁ{tthuted th _one qo
cyclqaﬂ%earglﬁ aatﬁsoanﬂdb%wsm%rh %Pds?é}’]é ye grer FRien %S%Wlﬂﬁe Yyth one to

o5 RS 0T 0 0 s, R PR o

porticksh,| leiaigmt hcyaylp, nitrof | OB? onéffhé&ya ‘mﬂu@mmﬁhjdyl difluoromethoxy,

TSI GO R 1 R D ——

heterocyclyl and heterocyclylalkyl;
9



9 WD 2006/ 119146 PCT/ US2006/ 016526 [0067] or any two

of Rl, R', R12 and R13 together with the atons to
wobkiochidiey are attached forma 4 to 10 menbeP@US2006/016526

heteroaryl or heterocyclic ring, wherein said

heteroaryl and _h r elic n n s ar e, |ona
[0067] ,pst i tonREY TP ©Of Ro 9 Z(ltp, t ﬁpgi i atbgr WHESIIB RN t%{ >yvhlch they are

attackRg fgﬁ‘{g‘ 6d4 4 Q@ é‘rﬁbér\é\ﬂ th@teﬁﬁ?yl FH'rQié'te?@c}Iché‘tnrigt whereh®kaif heteroaryl
sai eteroaryl ring), halogen, cyano, nitro, ORL4
and HRYARTEC ringsf ara mpmlnealhy sybstifutéc writmeneh e yhree groups independently

t I t d I
st b SRR ar 0l R RS 1 SHE, ALt B geen cvne
nitro,2OR ' e NRIGCY C koihadrbibhyl aﬁﬂub@@@&lox@l‘lnﬂﬁdroﬂbﬁmﬁ@ﬁ a21do alkyl
‘i ndependent i’y sel ect ed fronIh dr ogen,

al kenyl
cyclonlsykrarylalhelengaryl, @yelplsl, k}}qterogygaiky ,hgqtgqoggquh and hete¥ocyclylalkyl
d hﬁ%eg_ocycltyl ?ng ar y: al :<y| W_[Oog9] [I0878jertAa| n i t

enbodi nents of Fornula I, is S ccording to
[ooesqn ot herR'énhddi'frarnt 1ndEiienldsntI3I botdctat frbmt leydvagday klkyl, alkenyl, lower
wherei n_said_ _al ky d het ﬁWg optionally

alkynylysy¢loalisyl arsihi lithr%@ Fte’fﬁW YE?IB{%?E‘ ependently
[0069;e| ect gf cEftﬁH’enm@?@lQmen’tm Rrmbla K i) (OR ) 2, an ami no

cid residue eptide and a  ftripeptide. In
[007(Hnot herAeohdiolg rtemnpthehembodlmept,dm etlky eohgowealkybfwherein said

oy v b SpByt s e 88} o 5, Hbndenny
selecfdl f?éml-@Rl%l ml%l{‘écm(»&b)(dm‘f?)zlam E?h@ffmhcaﬁ}teﬁﬂilm}w diipﬂitﬁle and a

i ncl ude corrpounds of Formula T wherein Rl is

tripeytiden Ji2 aypther(earpyaneyy, thererip proided acoppppodpptormula I, wherein R'is

alkylﬁo%%ai[y%@é%ﬁ&%@ﬁ%%@ ngNw é\d’ﬂﬁ@i heterocyclyl, or R'is
ahetér&m{dNHC( =0) Me, (CI—I2) 3NHC( =0) CH( CH3) 2,
[007]§]pyr r oIE’éﬁmP?ﬁryy?I)%Q CL\I t)931 Cﬁﬁ gnggﬁn %Hzr%ula I wherein R' is

3- I -
(CHa08 - (CIEOR. REAGENM, M (CH NI, @5 &Hz, (CHz)s-NHCH(CHs),,

(CH,ENPIMVEINH( c:m)@mm@ez), NH(@HD)*ISI-H(I%) NESH )3~ y,s @CBBNHC(=0)Me,

Crog AT ErRh. PR CroRiik, | AcRRRN S e, | (cra)-

an

(pymwﬁhelI ),R1 ((SHng @‘i@rﬁﬂrﬁ _/le ,007@JH, 3n(491ﬁéﬂh§llpiper1d1n- -y),  (CHp)s-
nmbodi nment s Z-NRI R19, Z-N
(morgkeiit-SYNGBp Gy reliGroiis) @m&eﬁg( o2 EFIMONT(C=0)CH(MONEL,

(o REONR DR oPplfRldm- S ENRIE) R0,

[0072)- NR22- INRp&rticGaNRIEHNRRERE 1theR0 7 prdvidele at edmpound of Formula 1
enhodi nen}hs I_'t(here is provided a conpound of Fornula I
Wherﬁﬁe[f‘elﬁ Nz phenyl optionally substituted with one

[007@I MOT €5rgr QUASin! n%%ﬁﬁﬁéﬂti y ?{é' qu edziNRhCcENROYRP,  Z-NR'-
- R10 or - NRIORL]. or s & het ggoa 2¥|21 17
(-I‘ﬁélls 8RS 1 o QGFNBIHQNMRM, pyZIQI-NR Cergt ONR SR d z O-NR

_ 1f8 yl 20R1 120 18§t | e jyad &
c ey 7R RE SHERT o2 M S PR aReR
[00731UCh Arin Mﬁp&nb&ﬁhﬂéﬂ@ ﬂl@fﬁh‘ﬁ'proﬁdé’& a @blﬁlbb@f[d)@fIEMula I wherein
fl uor ophen 3-fl uorophenyl, 2-chl orophenyl

Ar' B-phishdr @:gjw@n y su‘Qs’uguted with one or more groups 1ndependently selected from
halogen, alkyl, -OR'® or NRR!Y: 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, 2,4-

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



10 WO 2006/ 119146 PCT/ US2006/ 016526 di chl or ophenyl ,
2, 3-di chl or ophenyl, 3, 4-di chl or ophenyl,

W@ 2®edi1alé or ophenyl , 2-chl oro-5- fluorophenyl , PCT/US2006/016526
2-fluoro-5-chl orophenyl, 2-chl oro-5-nethyl phenyl,
2-trif]uoroneth f

dichloyophenyk 028= c}ﬁl}lﬁ%)!pyﬁt}yén;ﬁul? d{cﬁrog%ﬁ{_ghylz %,,|5 -dichlorophenyl, 2-chloro-5-
ﬂuoro%)mﬁgﬁhe@ ﬁu&ﬂ) 5 éﬂ&%bg&ﬁ’! hi Q%ﬁﬁo%—mwh?flp%emr | Cblinﬂuoromethyl 5-

["or opyr i"di n- 3-

2-y
ﬂuorO@hélhy],oEffblpm—mmethe)yyphemd, tl@g)}ﬂleuﬂﬁylu éhlggh;q%r%tyh f;zglglprothlophen-}
yl, 2 EYTACYYS] Tpg/gﬁglp -c%@cil)r%{){'rgcgb ;Té' %lfdd‘O?Pérldtll!l 3. YV(%T 4- aﬂrlllo {cﬁ)gndm- -yl, or

36(hgﬁbﬂgyﬂ§ﬁ¢z.Pw2 is an optionally substituted phenyl

6%rou In certain enbodinents, ArZ is substituted with
[0076pne or Imprmicwar @Qb@dl@le@ﬁﬁpér is R4diflnerophenyf-ar

[007 nb0d| {chéfdnﬁll% r%ﬁ? aﬁotﬁergér{ﬂ})dﬂ?ﬁlgﬁhg?yis an or%)tlonalhr substituted phenyl

uorophen
group&ﬁb@éttﬁﬁﬁrﬁrﬁbodﬁheﬁsl Ar pisamjaktnu@dahiltlm lonplmenydme halogen groups. In a

partiogiaa SERVERROYNE g 2 ophﬁ?@@% e i S Thyopgphgnyl. In
other! ﬁn&gcﬁ?ﬁbﬁi@d ) Cllg glj Q’-fchE) I4 ¥h18Fophényl AUZfhicdkophenyl, 4-
pheny y" su

opti onal stitute one or nore groups
bromopiﬂeplemcﬁehdicyﬂcsmmwled from CRlO NRLOR11, CN, NO2,

[0078§el e cto é{gj earﬁmliﬁ%rp@%?fﬁllg %%Vﬁ%?d % ?m@g{nﬁ 8135%1-mula I wherein

A i$ 59&{}1'1 h@l‘i’alw Substtuted! with Bng & Ghore, gr@lﬁ}ﬁ imqu&hdémly selected from

ORIO;;]& ?er}ﬁ é;ﬁ-aﬂ(; uﬁ(&%ﬁ g(g](zl(\I)R}é%hwobﬁé{%ﬂeaxgq;croaryl serlected from

pymdgle éf}é?l%gnsrﬂ %Ptlﬂréa;llge“% it ]eﬁn?(' tﬁ g‘%lﬁ&% Qgﬁ gﬁ%ﬁz’olyl optionally

substuted bidﬂyNRﬁ%Rﬂl | For3exainipte) ﬁii] &Bl)tahln eﬁhHmyldnmtg; p‘hlé iy I2—methylphenyl 3-
meth}gpbwhg A pﬁ;ﬁ%quby} flﬂl}tpetﬂgﬁ)g ,d§153d11(r:n%’[hb ?p eg{fll I’bye'thylphenyl 3-

ethyl@e?ﬂfww ttlg%glgﬁé‘grl 2- #%11tropl¥erf§?t Wﬂg@i‘b}%@%ﬂﬂ Y3{OPO3H2) phenyl, 3-

1H'1 m dazol™- 4-
amin§plenyln 8- thHquyphmxyl Eseyaylbphe[n@DZg}]:yrldyl pi’aplflil J %rmethylthlophen -2-yl,

L

yl. , wherein R4 is selected from R6a NDom DBED~
D5 D2 ARG 11 WO 2006/ 1192146 PCT/ US2006/ 016526 N /N
[0079 URc Nnysrticujar gmbodiments, Ar” is p henyl.

[0080] In certain embodiments, there is provided a compound of Formula I, wherein

R%is selected from:

N
S S

. D3 & LE DY, D
A Y
R6

11



AYN R Y3) 0-2 0-2 NZ1 Z4- N~\ X2 EZNG -2Z3
\NZ5 (R5) =\) n KR5 ~Rya NN Non{ Nx2 X2 xi N

WERB)6XI91YX4_X3 (R5) /N [0081] wherein: [0082]Per/ismhealss2s

line represents an optional double bond; [0083] D is

N, NR6, Ou CRS, CR5RSa, or K C(=0); [0084] ,D2 is CRS,

CRSRSa f, NR6, 0, S or ), wherein y one of D1
N

C(=0); [0085=(D3 is S, ONT{NR6, CR5 or
D086] D4 ""Qﬂ D5 oy e indepqﬁdent)lsy N, NR6, S
[ I NRG; 08 1 and Y2 are
O or S2; |/[008 3 is or ; [0090] X1
i's or S; [0091KNX2 iJs C=0 or 3 0092] X3 and X4
are i ndependent |y 0 CMe2 whenYthe &®nd
represented by ---- is absent or X3 and X4 are
|ndependently CH or Cwve when the bond represented by
present; [009 X5 is S, 0, NR6 SO, SO2, or
CRSCRSa 0094] 71, ZZ d Z3 are |nde dently N or
11g

CR5N erein 1 or Z1, Z2 and N, 12 LLL
20)((46/ 146 PCT/ [0 5] ope of Z4/and
is angd-t he ot |sasat r

Unsh TF at ed

006 16526
IS OR5 [ 00
=F-Zor full
~or heterogy

", T,
N— N== N=
(o AN T o

(R5)n/ \=/ N\ X! \X4= xg (R%)s —/

[0081] wherein:

[0082] a dashed line represents an optional double bond,;

[0083] D!is N, NR®, O, CR?, CR’R*, or C(=0);

[0084] D? is CR®, CR®R®, 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, NR®, S or O;

[0087] Eis O, S or NR;

[0088] Y! and Y? are CH,, C=0 or SOy;

[0089] Y? is CH, or NR®;

[0090] X'isOorS;

[0091] X2 is C=0 or SOy;

[0092] X3 and X* are independently CH, 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 S, 0, NRS, SO, SO,, or CR*CR*

[0094] 7' 72 and 7? are independently N or CR®, wherein 1 or 2 of 7', 7 and 73 is
N;

12



SO2, wherein said carbocyclic and heterocyclic rings

are optionally substituted i ndependently wth one or
worene/1Ri4@r oups; [0097] G is a saturated, or peCT/US100§016526

unsaturated, or fully unsaturated 5 nenbered

heterocyclic,ring, having 1-3 rin et er oat ons
[0095] ndep.eﬁ’é‘éﬁffzila‘é,de;Eseléﬁiﬂpcg‘ih?)l‘?ﬁ‘l‘?’tI §(9%)Jj SO and S,
[0096I’2€r el 34 s%txﬁ%&,g%gtga{lby ﬁﬁaﬁa&ég; bEFhllyRASRAAERIY-B Xadob{tlic ring

e or nore R/ gr ' E]OOQS] is a benzene ri nigr or _a
or hetadoyclit molg bavipgrlttod ting betseoatomast mdemendentbngsdgetad from N, O, S, or

het erocyclic ri having 1-3 ring heter . .
SOy, PerepeTabsorEEe end BeroPr gt ing® ds SrufGnBY, ABpipted independently
Withé!ﬁé‘%fr%d}elﬁig%o%@,ti onal |y substituted with one or nore

R7 [ 009

gr oups; 9] each R5 and Rsa is ind pendentlg
[00973 el ect &4 i p(ﬁﬁq@teﬁapmg@ﬁgll)cylaﬁp@rawﬂt 33 ful y unsaturated 5 membered

trifl I i f - I
o BRI OGO sty bihermoy s, . S0 e
SO,, wﬁé@m is opt{dnalOsitkdutedNRdEYShaEitIpREiEh ond\RIOGER) RAUpS;
[0098:] g(ogﬁl&%%;%é@ze%%%wr%g@a%@%%ﬁy unsaturated 5-6 membered

- . = 1 . .
heter(&%%@ﬁﬁ?ﬁbﬁgl ]Eé%ﬁg”%{f%wm#élﬁeﬁg%f%%t@d af?li;x:fw S, 0, SO and

S0,, WateimK iy bpticnaily ahbsyitutechwitie ooapyinatekB| grotes; er ocycl yl

nd het er ocycl Kyl wher el n _sai.d kyl .
[0099jyc| oa|qg§,1]1 ?%a‘?‘ﬁt%ﬁl ’Ys B}dﬁkﬁ{@ﬁﬁh}’aﬁéﬁ?wﬁﬁoﬁ o%’r Wl?gen, cyano, nitro,
trifludowdediyky | difldetoRiamsy alifthoromb@bey,0c¥adyl ARI'RY, -NR'’SORP,

h 'yl | ti onal | bst jot ut ed_wit h
SOMRRih o GOUBL GHMBAertb Ol Sl EFomRs (W [F-OR",

B PER) SISO S T ek o
NR'MRERDER ' R'?,f FNR O(Z!Q’ECWNRI '®'%,| R 'Speikdybix gycloalkyl, alkenyl, alkynyl,
heterg&éz);%gﬁglggéfg @&i%lqu; bﬁ%‘gl@;yﬁéyﬁ,l %et,qp@%@%?fl ég&]ﬁ?}rocyclylalkyl,
wher{aih@%gﬁﬂ@é gféfglk% E@e@ %ﬁ&l’i ?%g?ete@@@l,%lalkﬁ%ary]alkyl,
heterodyiRlyDGMECKE MRy By Ralkyd | &y | optippellp sukstitutedr yith one or more groups
s B SHEPRL Aby nEBEHEe retronry
portiﬁxg?,lefggjc%g{ c;/ylaﬁb,kr\ﬁli\dﬁ']él{hgidﬁﬂsyg if(;yjlkl,aoil EquRI IC,;ﬁfﬁbfh:ﬂiel)thylpdiﬂuoromethoxy,
tifloatcruiyay, aEHR SOR > -RORUROR:  FCERIRT o el BRRR i -OC=O)R",
N QEREL TP RBHEL S RIS OSpI! SRS S0, -
sozNﬂC(iO)RH&drNR}PC(=@1m‘,IRHmm‘Pcma:mm}‘ﬁ#et alkyl, cycloalkyl, aryl,
hetergqqumlg (%%E;;lﬁlt@, ?géyg’@}hklﬂ)]kﬁ?t&%&?ag )%(byetgxél(:g%d@:l\gyb’

[OOIQ%(: g)og\ﬁ %fil“, 'é'@g%&gﬁ@a%%%egyﬁ%%&f&?r% heteroaryl or heterocyclyl,

whereiBORNHIC ) Riy@oallkyNRaeayO)alghyR12ryl, heteroaryl and heterocyclyl are
. R11R12, al kyl ., cycloal k ar yi

optioHRRS AU IS AP g o, BB b PaIegnS Wsvisd digyn cyp, halogen,

cyané‘,nﬁtteehfdrgﬁy’,gbﬁlm KRR QRAIbmBAR, | diflictdsptaentfnotdmethoxy,

or al © T3 WD 2006/ 119146, PCT/ US2006/ 01652
azidq, oY %&% r@ﬁ%@&gn:c(ﬁﬁﬁgf -W@Rq‘gr@ﬂﬁfa)lg W?C}FO)OR“,

-NR‘?%E@)%“D”EE ?P:@NRIDKMH UQRAITEt hoXyR13aZi 4@y, RIXO _50,NHC(=O)RY,

ovi ded | not™ oh a ni trogen;, okxygen “or
NRYgs0wriRY, cRREQINCN)NRERRY?, alhjR] RYcloalkii] GBER ReByroaryl, arylalkyl,

- SO2NR1R11, -C(=O R10, -C(= o - =0 R10,
heteroarylalkyl, heteroc;%(lyl, z)in%lheterog}gcl}ggl%ﬂ; (=0

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




-NR1C(=0) OR13, -NR10C(=0O R11, -C(=0) NR1OR11,
-C(=O NR10OR11, -SR', -S(OR13, - SO2R13,

W0 308MH@Ee0) R10 - NRI OC(=0) NR11R12, C(=NH) NH( CNyCT/US2006/016526
-NR C(NCN) NR1' R12, al kyl, cycloal kyl, al kenyl,

al kynyl ., aryl, heteroaryl, arylal ky het eroaryl al.kyl
[001024t er o&/cl yf ~ bHaEHet eF%’@QcI yihigPy | iAo l?ﬁsalcghugroinethoxy,

trlﬂu&loh?é }103((&3/ i élo@f ar y1d€§ ik nola&er%(éé ?%ﬂggm?{{o}@gerh&ﬁﬁfs@t@fa\féd carbon),

-ORI?;et-Ide"WtI yNBRId5@LRE; e-SﬁhNR)rihll,l yCEeBR Tt uf:éoom‘h -S=O)R",

R OB, L R P PRy SRR T GO RG-S RoarS(OR ™ -

SOszbr E%)NH)G =0 @m“’@ﬁ@)m‘m‘? r Q(=NII¥NIGION), - BRIECINCN)NR 'R,
trifluoronet di f1 uor onet hoxy
alkylt cycﬂ¢aldosrlo alkemdx glkyavl @5'1 heyerparstoryikyl S@NRE’O’I’Q‘Ik}’l heterocyclyl

and h%{f)ﬁ%g(lmlal% %g%n%& %ﬂygﬁ%% a'l%!%%? %lgqu}ég R,1§e’ceroa1yl

arylak%igé(ﬂ% %thd%ﬁ% %ﬁ)i Nﬁlteli&‘iyﬂlyld‘lﬂdw Ja@)lmﬁll@%ﬂ.xﬁ$tltuted with
- NCN), | K

one g§ERIE EEPYNS, 1n(ée(;:§=pgqr])gly| sequ‘@fief?%%g;p ép{t&tﬁea pﬁ%{fsgrtg@i% meot on said
aryl ?8‘%&%8%:91” n}?&%ﬁ%s\él l‘ﬂilgééh cyEaQiQ 103h dl‘§X}H -OR'NVIR 'al tr1ﬂuoromethyl

1 ot [ 00105] enpl ary 'embod "
difluarbmthoxpc| trdh;ord)mtthaxse nazndd i MNRES QR -, 2- -tﬂthIBo(}W ) C(_O)R

f
b PAEs, MU R st e, s
-S(O}FUB adi. @@5&‘9' , -éoimb(idj F&?ol YNR ' %(=0MNRIRYA, , NRIOC(—O)NRIORIZ
4, - oquzgl f used 4 Hfg t hi azoI yl ri n?
-NR dﬁ@i@ﬂﬁﬁ?rRot OPOGH, glkyl, syeloalkls eyl hetsaoqrih Ay Etlh)élr E%Froarylalkyl

2006/ 119146 PCT/ US2006/ 016526 N.
heterﬁyﬁlﬁéngp‘?eﬁgy& Bﬁgla a Rsa5a ***N NN OSR5

[00108]- R6 K i@HhorMegand- N R13 * * * N N-- N NkNI O
[001&%~111 nSIS% 7&IEV S| aaa R5a Ra R5 5a

[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



** * NN NZ~Isl N~R6 R6--N /N R5 O R5a Rba R5a Rba

RS *** NNA4N and Sa SO SRR5 ~\ /O AR\'N
WOR2006/114100106] wherein the asteri sk indi cates PEEUS®NE016526

of attachnment, "A" is as defined above, and each R5

and R5a is independent qQf every other R5 gnd R5a

[00107] More speC|f| C odi ments of R4 ificl ude 15 WO
119146 PCT/ US 016526 YO YS ~S \
NN\W NN OYS ONO NYNY NY ["l'l ONY O
RS S EtO N i N/ N Ph
[O 108] Furt her ex"e I ar err‘éodl ments i ncI udé
cogpounds of For | wherein R4 is gelected fromyY
Norm( Nonm( N
* * %
N:( N:( N:{
P P RS&(N\W
A > >
RSa
N
I
R13

a*i

RS RSa

[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

15



NS NYSNTSMNM NHNYIY Br Ph CFs [00109] In

certain enbodi nents, there is provided a conpound of
wo-oroie4d wherein R4 is selected fromthe stPCDUS2086016526

NN N N 528 R5 0 6N/S6NYOS%HaOOWaR

I[11( ROO[00110] erein R5, Rba and R6 are

defined f For In cer nbodi meny R5 and

R5a ant Endepengu'?k_ﬂt H, hal o —Q al kyl , aryT_:(

NR10 @her ei n‘saj.8 al kyl yl ar §nal ly

substituted with one or nore groups independently
sel ected from hal ogen and 16 WO 2006/ 119146

PCT/ US2006/ 016526 - O)CRlO [0 1 In certain
enbodpent'S, ther,\p._1<s provi deg—a npound or nul a |l
wherein \R4 is N/S \00112] d is a saturat d or
pa®ti Yy unsatu hetero ¢ ring haW Ca ri ng

nitrogen, wherein 1-2 carbon atjons of said
heterocyclic ring are optionally substitutedwith 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 heterocycllc ring is optloLQSIIy
subst | ‘%'ixvvl th NR10R11 _C%0) N(R1) OR"
C( NH) or al, opt i onal ubsti t ut edV¥ h one
norl ups inb fAdent | y W ed from 0s
CPCBHZ R10R11 and]heterocyclyl. [00113] Exexpl ary

nts i ncl udenggrpounds of Formula | wherein R4
ected fromthe structures: FNFFNFFN SS

[00108] Further exemplary embodiments include compounds of Formula I wherein R*

is selected from

/
Br Ph CF;
[00109] In certain embodiments, there is provided a compound of Formula I wherein

R* is selected from the structures
S % 7S
R R® N_ _S N. _O
6~ 6~
O&ks Rsa O% o Roa R \”/ R Y
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 NR'R!! wherein said alkyl and aryl

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



NNNONN COHH®BPONNN N~ N~ FSFSS OyN
HZNYN NC- N ONCN(NQ O 17 WO 2006/119146
weERAWBAMO6/ 016526 \ S F S YW NS NN N -~O CEI/US2006/016526

[00114] In certain enbodinents, there is provided a

co und of Formula | wherein R4 is N~ S A [00115]
-C(= o is a saturated or partially unsaturated 5

er Iy [ [

R R
R* mlndependently sel ect ed fron1ha|ogen al kyl, SO2Me, and

oxo. [00116] Exenpl ary enbodl ts include conpounds
of Formula | wherein R4 is se ctedfromthe

structures: N-- ' N N=- NN%{ SF~~/y SS N~NN
O=Sf O=S/ O N NN= NN \ S\ S(S S OSN

O%&-N O\ O [00117] In Cert 'n enbodi nents, there is
provi ded a conpound of la | wherein RAis NS A
K

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

[00113] Exemplary embodiments include compounds of Formula I wherein R* is

selected from the structures:

N= E N:?‘ F N=2q r N=Z£L

F xS LS F S = LS
/N /N /N /N

2 S T R

N
( \ J
H203PO N N

N=(“LLL N=(uLLL N—% Nz=

PO S FOALS NP} xS
Ox-N H,N__N /’/\,N NN

N, N
~o” neN a EJ

—_—



1s WO 2006/ 119146 PCT/ US2006/ 016526 [00118] and Ais
a benzene ring, wherein the benzene ring is optionally
waostiitiwé ed w th one or nore groups i ndependeCit/Ug2006/016526
sel ected from hal ogen, CN, NO2, C(=0O NR R11,
NR1OC( =O) NR11R12, heteroaryl optjonally substituted
windal kyl , and gk opti onaly substi t ut eﬂ%
Og NRIORLE or (NRGOC( =0 N(RLI) 2. [0811 anpl es
of Yhal ogen sub¥ ents incfUd®&’F and O . NExaypl es of
O NRL1R11 suB tuents in C(=0) NH2, =0) NHCHS3,

nd C(=O N(CH3) 4. Exanples of C(=O NR11R12
N bstituents include NHC(=0 NH2, NHC(=0 ~and
V\fEIC( =0 N(CH3) 2. Exanpl es of heteroaryl substij/tuents
optionally substituted with al kyl include

[0011%] 2, 4- tin icentaih einbpHinaemds, Sharetshproviled atcamioand jof Fogmula T wherein
4. Exanpl es of al kyl substituents optionally substituted
RIS with ORL0, NRLOR11 or NRLOC(=O)N(R 1)OR12 i ncl ude
CH2CH2OCH2CH3, CH2NH2, PN y  CH2N( CH3) 2,
CH2CH2NH2, CH2 CH2NHCH3, N(CH3), CH2NHC(=0) NHOH,
and CH2NHC( =0) NHOCH3. [ 004 O] Exenpl ary enbodi nent s
i ncl ude conmpounds of Fo %1 wherein R4 is selected
fromthe structures: N N SSI BSSS FNNN=
NS\ S\ SFA i ~ O NENN N. SSSSS H
[0011"5‘? 2N and 9 \¥Da200041d D1 46rtROY/ diS2AA0AED 3 Ghetfiberdé-heteroclyelic ring,
- N N=~SI| BSSSI quHOINH N-'N
wherm osaid  hglRroxyelic Ning 49 @tlonaﬁbo&@ﬂlmr Jath Fng or more groups

1ndep§ﬂ:§’e%ﬁ>r'§§1@{:t§d folifhifloden, RKOV 5OSMakigound of Formula |

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

selected from the structures:

N= N# N== N=
xS

\I
/ ) / 3
N% N_—..% N-.:?(L N=
\Nf\ s \N/b\/s é/s (S/s
o¢§ N\ oé%-N\
[00117] In certain embodiments, there is provided a compound of Formula I wherein
R*is
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R4 is selected fromthe structures: Réa '"t% N N= D4
y D5'".~EVYL NX5 " AR 0-2 NZ1L NXs X2 EZz G
WO ZB6/1Ra46/l N, Y3 0-2 Z4 NN N N ZS (R5) \ (R5)Pet/URDONMI16526
NN-N x2 XZ XL s \---X1 X4=X3 20 WO 2006/ 119146
PCT/ US2006/ 016526 [00122] For exanple, in cert.ai
[00118hbod| andths ist iheb@zﬁ%e HR®Wirseinghe GawsIA dngris OPHPWH\YaSWbSmuted

in R4 is 1011
with SREORTbrEbeduby psiiafl,selbied | A ARG (o FONR R
NR‘°(I:@=tohaml gA heamelymepmmauyamsatm@d with stitydctaed :ﬁlkyimopnonally
yl

subs‘up!j@fi 4’}1@( Eylopmmpmﬁlwﬁ@ kpi(;ilteylcorrggﬂnggeolfl e
[OOIIEI])r mul %@n@&éﬁ ?nhﬁégéns suﬁ?cktﬁﬁ{téedmt:fu‘él@ Fh%n§t UI'Ct UE}?ainples of
C(—ODNRNRINI\kubBﬂ’tuents 1nclude C(—O)NHZ, C(—-O)NHCHg, and C(—O)N(CHg)z
Examples of NR'°C(=0)NR''R" substituents include NHC(=0)NH,, NHC(=0)NHCHs, and
NHC(=0)N(CH3),. Examples of heteroaryl substituents optionally substituted with alkyl
include 1,2,4-triazol-1-yl and 3-methyl-1,2,4-triazol-1-yl.  Examples of alkyl substituents
optionally substituted with OR'’, NR'R!' or NR'C(=O)N(R'")OR" include CH,OH,
CH,CH,OH, CH,0CHs;, CH,CH,OCH;, CH,OCH,CHs;, CH,CH,OCH,CHj;, CHxNH,
CH,NHCHj, CH,N(CHj3),, CH,CH;NH,, CH,CH,NHCHj, CH,CH,;N(CHz),
CH,NHC(=0)NHOH, and CH,NHC(=O)NHOCH:.

[00120] Exemplary embodiments include compounds of Formula I wherein R* is

selected from the structures:

N-—_?S(‘ Nz‘{; N=?{" N= Nzef‘

& & &
UeoleS = '
¢ & &G
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[00125] In certain enbodinents there is provided a
conpound of Fornmula | wherein R4 is E A [00126]
wWob@seiN4A is a partially unsaturated or full yPCT/US2006/016526
unsaturated 5-nmenbered heterocyclic ring, wherein
sa d heterocyc c r|ng is op |onaIIy subst ut ed
ependentIN one OrN al kyl gr , such

lét not I [ mt hy hyI pro gl sopro :
utyl, e I|ke 2006/1191
CT/USZOO 526 [001 enpl ary pe/di ment s

i ncl ude co ounds of Formula | whergin /R4 is sele ted
ﬁfon1the 8 tures: 0 S SNHVWNM N 28] In
/certaln ehbodi nent s tieoe ils prOV|de a conpound
Formula | wherein R4 isNi N X5 1< Y'R 0-2 [0012]
Exenpl ary enbodi nents |nélude conpounds of Fornula I
wherein R4 is selected fromthe structures: N ~~'
N~ N ---" N ---" NSNSNSONO aal:
N 30] In cqebain enbodinents there is provided a

tanpound of Fohpula | wherein R4 is NX5 Rc Y Y3 0-2
131] enpyrary enbodi nents include conpounds of
ormula | \yWherein R4 is selected fromthe structures:
22 WD 2006/ 119146 PCT/US2006/ 016526

[00121] In certain embodiments, there is provided a compound of Formula I wherein

R* is selected from the structures:

2,
yA— N N—»
<,/ / X / 3
TN (RE)~ e/ RO =/
~ N—Z n
R5
, Yo _
/N:§< N= (/N Kﬁi
2 1
XZ\ =y x4--x§x R =/
==zy
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NE~ NN~ EXNSNSNS)-, NOSN ~S~~ [00132] In
certain enbodi nents there is provided a conpound of
wo-oroie4d wherein R4 is N=( X2 E tK [ 00133pCTHAI82006/0116526
Kis optionally substituted i ndependently with one or
nore al kyl roups, such as, but n limted.iq,
[00123%+ hy | Oét?ﬁ@%‘??eprlapﬁ'?"f taig segé?DgHWr}ts %?rﬁl 15 Brr?éfl({eﬁealciwound of
jv@lfe} : | ary enbodi nents include conpounds of
Form%lg(rinu aedlg)R\G/}\hqgr ein R4 is selected fromthe structures:
N=~ N=-1\ OAS OAS O S B*§F O I N=(~ NFom O=S N-R6 0
NR O6 - [00135] wherei i s al kyl. Exanples of
al kyl groups include, but @are pot limted to, nethyl,
et hyl, propyl, isopropyl, W , and the like. [00136]
In certain enbodiments therel js provided a conmpound of
Formula | wherein R4 is ZLR 2 G-z [ 00137] wherein
Gis optionally substituted i ndependently with one or
nore al kyl 23 WD 2006/ 119146 PCT/ US2006/ 016526 _
[00128] oups ,wissih RfsandiRt anoindeperidenilly selected oy H @tdnglkyl. In certain

et S o S s S e e
[001247€" €] "E)%gﬂagle{?y Ne?l%l\?%?th)@&sN fihQud REmPbEMEL 8f Foimita- I widrein R* is

HN \
selected from the structures:

N e D =«

NTN\ N N~ N
[00125] In certain embodiments there is provided a compound of Formula I wherein

R*is

=

[00126] wherein A is a partially unsaturated or fully unsaturated S5-membered
heterocyclic ring, wherein said heterocyclic ring is optionally substituted independently with
one or more alkyl groups, such as, but not limited to, methyl, ethyl, propyl, isopropyl, butyl,

and the like.
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N=omi N=(~ S\ JN HN ~/N [00139] In certain

enbodi nents there is provided a conpound of Fornula I
wob@eein4e R4 is Z4- N~ NZ5 R5 R5a [00140] BErenphnneg016526

enbodi ments i nclude conpounds of Fornmula |I wherein R4

sel ected fromthe stru res N= [+ N,NN 4
[0012[7b0141]EhPWpLaé¥ teaf}rg*? R C?IHB?‘Eld?s‘gfp#%W‘H%o[ yherein R* is
mula | wherein R4 is N (R5)n [00142]
SeleCt\Aﬁﬁggﬁ%ﬁgﬁQ‘iﬁcswﬁgor 1, and each R5 is independently NOZ2,
C(=O NR10OR11, NR10C(=0) N(RL11)OR12, hal ogen, CN, or
al kyl optionall ubstituted h one or nore groups
i ndependent |y cted from gen, OR and NR1OR'.
Exanpl es of =CsNR R11 tist uents incl ude
C(=O NH2, C(¢ HCH3, and O N(CH3) 2. Exanpl es of
hal ogen subMdtiNt uents |ncJ,'ﬂ|a'§ F and d. Exanples of
al kyl substitu \hts optionally substituted with
oge : GHdm o@hlﬂ_'%f Fofmula I wherein
[0012@|2 T c%i%ﬁggfod{}mgﬂheile is}%vﬂg% GHiRfpdehl
R* is PCT/ U82006/ 016526 CH2d, CH2Br, CH2OH, CH2CH2OH,
CH20CH3, CH2CH2OCH3a CHZOCHZCI—B CH2CH2OCH2CH3a
CH2NH2, CH2NHCH3, CH2N(CH3)2, CH2CH2NH2, CH2CH2NHCHS3,

and CH2CH2N( CH3) [00143] Wry enbodi nent s

i ncl ude conpounds of For erein R4 is selected
fromthe structures: "ssN N 6EN sF F
FFFF HOO N -1 NOQNN N [X°

RS
0-2

[00129] Exemplary embodiments include compounds of Formula I wherein R* is

selected from the structures:

N'N;g N'“‘f O NNz?: e NN—:?O(L
GG SR G SR O

[00130] In certain embodiments there is provided a compound of Formula I wherein
R*is
T,
N¢<
[
N
2
Y\YB ) 0-2
[00131] Exemplary embodiments include compounds of Formula I wherein R* is

selected from the structures:
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O HNANNM EE CO ~ I \ O8Il \ ~=SSS | \ NNM N
~NN CNF N NJ[O00144] In certain enbodi nents there

w0 soopnomisdled a conmpound of Forrmula | wherein RaT/US2006/016526
selected fromNN (R5) n">\- (R5) nN [00145] wher ei n
nis 0 or 1, ang each R5 is |r}dependently

C(=O) NR1R', NNEROC(=O N(R! I 2, hal ogen}\l , or al ky
optional Iy sybsgituted w tfp oge or nore

i ndependenf1yYSel ect edcf, v/om al ogen, d NR1R11
[00146] Ex ary enbo@ s incl ude=® unds of
Fornmul a | erein R4 is selected fromthe structures:

25 WD 2006/ 119146 PCT/ US2006/ 016526 O s~Y N~ "N~ N~

[0013% ~S 1Y cBitaill enfbbdireENENreYisNNWEidedNa dSvnpoGhd Nf Rermul¥ 1l wherein
Nl % F [00147] In certain enbodinents there is

R* is provi ded a conpound of Formnul a I wherein R4 is N- X2
X1 [00148] Exenplary enbodi ts include conpounds of
Formula | wherein R4 is Sf\Fle d fromthe structures:

O N NN S
:K

[00133] wherein K is optionally substituted independently with one or more alkyl
groups, such as, but not limited to, methyl, ethyl, propyl, isopropyl, butyl, and the like.
[00134] Exemplary embodiments include compounds of Formula I wherein R* is

selected from the structures:

5
5

/ /
N= N
0=S  N-R° 0 N-R®
K@,
[00135] wherein R® is alkyl. Examples of alkyl groups include, but are not limited to,
methyl, ethyl, propyl, isopropyl, butyl, and the like.
[00136] In certain embodiments there is provided a compound of Formula I wherein
R* is
e
/ \ 22
/
[00137] wherein G is optionally substituted independently with one or more alkyl
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O-0-000S --00- N~ N=~ N=Ch''t ONR6 ONR6
O=S NNR6 [00149] In certain enbodinents there is
w@e@viltlads a conpound of Fornula | wherein R4 PGI/KR20¥d/016526

X 4 _ X3 [00150] Exenpl ary enbodi ments include

compounds of Fornul a | erejn R4 is selected f .
groupg.HiEch ey, byt mtégmt OW@%GM 9’1%1 PW@%SB%@@&‘&E’%&HH*C

N= ~wherein R is
[0013§'f ﬂﬁ@f}ﬁr*l eﬁIbo@Irme%tss lﬁalmﬁ §o %Lglldfél&? g.érrn?g% 1 W
sded3®ﬁpnu®ds&mﬂmﬁarnula I can eXIst as two or nore
tautpomeric fornms. _,A "tautoner" _j}s one of t or nore
hat exi st x"equilibri d are
»ly co ed)from om soneric for o ahot her
f or med novene 7 a
ydrogen fromdYne site to another within tThe sane
nol ecul e. Gt her tautoneric forms of the conpounds nay
i nterchange, for exanple, via
enol i zat i=4n/ de- enollzat_%h and the like. Accordingly,
I

t he pr s€nt i nvention N udes the preparation of all
Lo

tauSoner i)l forns ofiN"Qp Bunds of Formula I. [ 00152]

Th m "al kyl " as herein refers to a saturated

| i near or branched-chain nronoval ent hydrocarbon
[001393di calln hexthingnibodithentt drere & fronidad an®mpued of rotrhela I wherein

4. alkyl radical nmay be optionally substituted

R'isjndependently with one or more substituents descri bed

herein. Exanples of al kyl groups;include, but are not

limted to, nethyl, ethyl, n-prc , 1 sopropyl,

butyl, isobutyl, sec-butyl ert\butyl, pentyl,

i sopentyl, neopentyl, teﬁksﬁ%;iyy hexyl, 2- hexyl ,

3- hexyl, 3-nethyl pentyl, | hep zsoctyl and the |ike.

[ 00153] Additional exa of al kyl groups incl ude,

but are not linmted tB 2-b tyl (s- Bu, s-butyl,

- CH(CH3) CH2CH3) , 2-net hyl - 2ger opyl (t-Bu, t-butyl,

-C(CH3)3), 1l-pentyl (n- pentyl, CHQCHQCHQCHQCHG) .
[001@] pent )er(nptl‘dﬂy &Bbddiﬁéiﬂ@@hﬂ)lde Foppotyds Of @d@@hﬂd—@@)‘qm R* is

- but I (- C(CH3) 2CH2CH3) , 3-net hyl - 2- but yl
Selecf(:dgqecﬁrg 3-methyl -1- butyl
- CH2CH2CH( CH3)2) '2- metdyl -1 -butyl wf
( CH2CH( CH3) CH2CH3) , /g\' t hyl - 2- pe (-
N / N= /

/I\/N g/N—N
[00141] In certain embodiments there is provided a lcompound of Formula I wherein
R*is

N
L
(RO)y™ \=—=

[00142] wherein n is 0 or 1, and each R’ is independently NO,, C(=O)NR'’R',

NR'°C(=0)NR'")OR"2, halogen, CN, or alkyl optionally substituted with one or more groups
independently selected from halogen, OR!' and NR'R'. Examples of C(=0)NR'’R"
substituents include C(=0)NH,, C(=0)NHCHj3, and C(=O)N(CH3),. Examples of halogen
substituents include F and Cl. Examples of alkyl substituents optionally substituted with
halogen, OR', or NR!R!! include CH,F, CHF,, CF3, CH,CH,F, CH,CHF,, CH,CF;,
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C(CH3) 2CH2CH2CH3) ,  3- et hyl - 2- pent yl
(- CH(CH3) CH(CH3) CH2CH3) , 4- et hyl - 2-pentyl (-
WERH{OGHBN@H2CH( CH3) 2) , 3- net hyl - 3- pent yl PCT/US2006/016526
(-C(CH3) (CH2CH3) 2) , 2- et hyl - 3- pentyl (-
CH,C, é@%@é&j‘f ) POt et ,ﬁ{cg;, lt"f%[yél(leCHg, CH,0CH,CH;,

5 d
e R B it i g i,

CH,diBNgGHE) groups includes, but is not limted to,

ST e R S R TR S S erin

selecte® 8L RPhe ASuMsRg: herein, an al kyl optionally
substituted wth one or nore -C(=0 OR10 i ncl udelsf, but

is not limted to, CH2CO2CH3, CH2CO2CH2 ,

Cl-g, C2CH3, CH2CH2CO2CHRCH3, and thell i ke. 156]
As? her ei n SNSRI ky! nal |y Sty t ut ed(‘%O
one {or Jnor e or10Lji gkl udes CH2 ZN

CH2OH, CH2CH2CH( OH) CH3, CHZC(C]—|)(CH3)2 CH2- O
CH2Ove, and the |ike. [00157] As used herein, an alkyl

opt i onaIIy substltut ed with one or nore OPO3H2
i ncludgs CH2CH20OPO3H2, CHZ@-IZCHZ(PQB ahwd
the ' e. [0015 ] used hell@in, an al opti ona Iy
s ut ed Wlt~ e or n<p1’ \R10R11~ j udes :
Me,
NHI\/e CH2NMe 2 ~~4hd

the i ke. [00159] As used her ei n, an al kyl optionally
substituted with an am no acid residue includes an
al kyl gsoup such as, CH2, CH2CH2, or CH2CH2CH2

substi tluited with anM of the npatural am_no acids,

whereNn t™e ami no facid is of, tiie D or LEtonf | guratpbn
Ex s OMenc| out are imt
( (C-O) CH( ME‘) H( C-O) Ve \NH2,
( NH2, ed e i ke. Fob160] As ’éd

herein, an aIkyI optlonally substituted with a
di peptide includes CH2- al ani ne-al ani ne,
C}QC}ENaIanlne alanlne CH2CH2CH2- al ani ne- al ani ne, and
ke mhere eaeh am no acid residue of the
pe pae |s of t T)or L configuration. [00161] As
use ein, VI optional |y substituted with a
tripeptide |ncludes an al kyl such as CH2, CH2CH2, or
[00144}I20|—|20H2cestaims¢mbczdlmdntwthdre as provisisgtd empavel ofFormuta I wherein
R* g. %hp1ted t o, al ani ne-al ani ne-al ani ne,
is SEFFIRGI9Mani ne- val i ne, _al ani ne-val i ne-val ine, and the
i ke, wherein eagp ankno acid residug he pepti de
is of the D or onﬁ(’ ration. [001/2TQ§§' sed
herein, an alky \ELLZ ally substitu Nh one or
mor e het er ocyrd) =AC| udes ( CH2)JRy, Mttﬂ(ldln 1-yl),
(CH2) 3- (pi peridin-1-yl),
(CH2) 3- (4- nethylplperldln l-yl)

[001{ )2_%%? naligng ¢ y{,)zjnd( 4 ){lh(lgoﬁgég;%&%g&%@% Q=ONR'R",

NR Qﬂ}iﬁ@)m@ll 8OR?, dﬂlo@bk)@NoﬁtalkDﬁaﬁﬁMaﬂy lesbsititute @ drithionb oo reore groups

or
1ndependently selected from halogen, OR'? and NR'R',
[00146] Exemplary embodiments include compounds of Formula I wherein R* is

selected from the structures:
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NR1OC(=O) N(RI I ) OR12 i ncl udes CH2NHC(=0) N( Ove) M= and

the like. [00164] As used herein, an al kyl optionally
wastiidtiws ed with one or nore NRLOC(=0) ( CH2) OPCRIIS2006/016526

i ncl udes (CH2) 3NHC(=0) Mg, (CH2) 3NHC(=0) CH(CH3) 2,

(CH2) 3NHC( =O) CH2CH2NMe2 and the |ike. [00165] As %eed

hereln an al kyl ptlonally substituted with o

f/ OS02R13 5 es ( Ne, (
and l'i ke. [00 The ter | kyl ene" asNus
here| refers to a |near or nched saturate 28 WD

2006/ 119146 PCT/ US2006/ 016526 dlvalent hydr ocar bon
radical of one to tmelve carbon atons, wherein the
ne ra cal be optd nﬁllymsubstlt NO,
egi Nogﬁk*or not & su stltuents sc[lbed
hers anples deyl eneN ps includeN are
not limted to, nethylene, ethylene, propylene,
2-met hyl propyl ene, pentylene and the |ike. [00167] The
te%n1"alkenyl" refers to a linear or branched-chain
nt hydrocarbon radical having two to ten

carh tons and at | east one doubl e bond, and
|ncludesF but is-not limted to, ethenyl, propenyl,

but - 3- enyl . -

0147 g, Jacetrn SHEMREING &y SIS e 1 wherein
RrR* wsubstltuted i ndependently with one or nore

substituents descri bed hereijn, and includes radicals

having "cis" and "trans" ori®Bntations, or

alternatively, "E' and "ﬁ‘ ientations. [00168] The

term "al kenyl ene" refergzto a\ti near or branched

I

di val ent hydr ocar bon ragica1 o two to twel ve carbons
contai ning at | east one doubte bond, wherein the

kenylene _radic ti onaII R
mmﬁrldeper@@ﬁtﬂlvy\ﬁ‘?ﬁo%ws&s ﬁlblﬁ% oSt qsu 8&?3 eder |‘%Iee(§em R™1s
selecR8RINtheBXRaPMLRS | nclude, but are not limted to,

ethenylene propenyl ene and the Iike [00169] The term
alky refers to @ near or ed nonoval gat
q§£¥i_ radig wo to ar bon aLafTs
aNni Mg ™~at Ieast riple mpl es ighslgde;
but are not limted to, ethynyl, propynyl butynyl ,
pentyn-2{yl and the ' , mherelngb_gﬁ aIkynyI radica
na nal |y |t ted ind eptly with one
orES e uggtltue KSR g%rlbedB R[00170] The
term/ alynyl ene" rgfeNs to a |i r branched
di val ent hydrocarbon radical of tmo to twel ve carbons
containing at |east one triple bond, wherein the
al kynyl ene radical. ma tion substit d .
001 geperiicreey G boimRBt ot arS i ¥ potRtind S mpiayt wherein
R*jsherein. [00171] The terns "carbocycle," "carbocyclyl,"
"cycl oal kyl ," and "carbocyclic ring" are used
i nterchangeably herein and re to a saturated or
partial ly unsaturated cycIN nonoval ent hydrocar bon
rad|cal havi ng frontthregzto ten carbon atons. The
term "cycl oal kyl " incl udes nnhocycllc and pol ycyclic
(e.g., bicyclic and tricycffo¥° cycl oal kyl

[00150] Exemplary embodiments include compounds of Formula I wherein R* is

selected from the structures:
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structures, wherein the polycyclic structures
optionally include a saturated or partially
wap®attmiag ed cycl oal kyl fused to a saturated oPCT/US2006/016526
partially unsaturated cycl oal kyl or heterocycl oal kyl
ring or_ an aryl or heteroaryl ring. anpl es of
cycl | groups |nekEde but ara t limted tol=
cy@ggprogyl cycbebut , cyclop@&B ocyclohexyi S
cycb@he({yl and tBe\=Ki ke. The cychsi kyl may be
optionalty substitutedMi ndependently at one or nore
substitutable positions with one or nore substituents
descri bed herein. Such cycloal kyl groups may be

optiona y substituted/with, for example, Cl-C6 alk
Cl- oxy, hal ogffs\ hydr oxy, 29 WO =
200 11 846 PCT/ 852006£016526 Rt o, Pamino, ©O 0
nono 2C6) al kyl ani no,\ di (Cl- C6) al Kyl'qni no, C2-

al kenyl, C2-C6 al kynyl, C1-C6 hal oal kyl, C1-C6
hal oal koxy, am no( Cl1- C6) al kyl ,
nmono( C1- C6) al kyl am no( C1- C6) al kyl or

[001347] ( C1- Qoralirk ybrapiuids G FobhalhKydan dRiist e twve of aidre aammsnc forms.
i nclude those having 7 to 12 ring_ ataqns arr

A "taptomep] is ong §F BV pripefeostyugtusg] 1sqn@r§]hat f)gStG]l e@,u?Fgu@]and are readily

{
conv%ry el ﬁ? By 315 QS%T‘TE{C f?gﬁ go a (I}fgért F"L&hsagcsgrug?reg g?%eéi by the movement of
a hydﬁd)gbleﬂrcﬁfl 3n sidd tocam@iier w1{hﬁlﬂﬂﬁ z]am&'htmldmulanO'th@‘ttewtomIGKy fforms of the
refers to,saturated. | i near, or ,bran
comngBAGy IO HES AP Gl A PGS Plipyien and the like

Acco?(ﬁﬁgg,n %%ent"\'ﬁﬁ/"eﬁﬁcfh 3tclhdR@Sthe ORBpRhtidnN ©f Al RRiforaérBorms of
'S pla d wth a heteroatomselected fromN, 0, or

compBundnef Remeukiln t he radical may be a carbon radical or

[001 ter oa.t}?m I ad’g]{f(yl"ha‘(g usgcil] ger%?nen{ege% ?({ %5‘[8{%@%&%? RE BfankHed-chain

e md € radi ca

mond\@lct AadioYarboeidicd] hamnglmeaptteBabby asubss twiendie dhe alkyl radical
I ndependent]y with one or nore substituepts descgrih

may he ppiienallysabgtidnted npfi@p@qd@aﬂkwlth AR TPAESH StHPIRS, GeSSH ed herein.

Exangb%ﬁe&fgzﬁi(ﬁe%é Oé(saﬂ%mut ald %ﬁgﬁﬂéc&r_&%}éﬂ oéthifly hﬁ)ropyl isopropyl,

butyll isebutyEsacrplitgh ténﬂ-lbut},é,rpant}dJ vopenkydf mo@ahwyltw-pentyl hexyl, 2-hexyl,
bstltu ed wth r re. hal ogen. Exanpl es
'heﬁyﬁac?f -tgthy mylal}e@tﬂoqcty aH‘HDIé%] f | uor omet hoxy
F) T8 BENIK 1(&6{11%21}1 Tublé,iUuk BRI ABRIRY Yo, 2-butyl (s-
[m"éiii? Ad&ﬂ%hﬂ%&&?g Acc%rdln %;ua cﬁho substltue%t iyl
t

Bu, abutorlaf-ﬂiﬁam)@ﬂﬁ%)c amétht Aeopyb (it B st-pisyl, -CAEHpe), tlapentyl (n-

e SR B b SRR PR P Bcrncrn)

-melﬂ{mmﬁpll @&(@H@keHZOH»almemyhmum a(n@H(CH;’;)@H(GHg)aj 3-methyl-1-

butyk (S He (G Dre 2y e P OO I HR oAaeiyl-2-pentyl (-
CCRE GRS BslioYont (RIANRIMHOMEAD, Gaher R penty! -

teroatom ,
CH(GHS)OH eHIGHRY, 8r:me1$vl B-pettyk (ACITHE)(CH,Gltls))h e2-neathyle¥-pentyl (-

oA bR o) DS Gh 32

C}ICH CEYG! Md thénge." heterocyclic ring" are used
( ?gc% geably herein and refer to a saturated or

[001@491” i al Ay um@ dteaimt ard alkyhoptieyadlyi whsa@litasiamtbf oig ppngre halogen

oo D0y 19 L RGP, IO BaGRARANCHL O, cncr,

CH,EI, OH,B;, 4d th like. Wherein one or nnre rlng atons may
be optlonally substituted i ndependently with one or
nore substituents descri bed | ow. The radical may be
a carbon radical or heteroatomradical. The terns
further include fused ring



systens that include a heterocycle fused to a

saturated or partially unsaturated cycl oal kyl or
woewenoayel oal kyl ring or an aryl or heteroar yPCT/U82906/016526

Exanpl es of heter ocycl oal kyI rings include, but are

00187}, bt e A S A N PR g orom

includs hyﬂ.[to Ry 6Y ! i & © 8]y vb}gt:lngpw a@M%COfEHﬁBlng UH,CH,CO,CHs,
ol i no, |onDrpho ino, thioxany pi perazinyl,
CHzGihﬁiﬁthIe€Hz,|amsilthe et i di nyl, oxetanyl, thiet anyl

gi .
[0015&? gtz) 2 Ip % ed Fx%ﬁeg)z gr)é I 3F g}ktion%ﬁ% g\@%ﬂ%ﬂé@% Eﬁl éfﬁg bg?rﬁloga OR10 includes
CH,(34,P¢H, 01, OMl . CR;QH,OHI0H) Y CH, CHECH (O CH32 ]ﬂHiﬁ(meWHﬁz, CH,-O-

4H pyranyl , dioxanyl, 30 WO 2006/ 119146
CHOM/ 202008016526 1. 3- di oxol anyl, pyrazolinyl

[0015?? Lghfgé%/*yseeg' ﬂtlé}leﬁldi ﬂzaglg ik Lﬁfﬁéﬂﬁlﬁ’f’%@sﬁﬂted with one or more OPO3;H;

includug I(H—IZ(O)BC%IHQ}/CHEEHWQHW CHszﬂiz@Hz@POdﬁm whd the like.
co[ 3, 1. 0]

100183 3 cy G EToiPn Ry SpRpaly eysigpi 219y A, hyhore NRR'

includtls | RIENH,, Q%H%HZ—NH%" @'I‘HCNZQHENFQ" GH288Me SPiC18,CH,NHMe,
noi eties are also 1nc within the scope of this
CH & OHhNHMe, CHRAVED IQ%@@HQQIM@ CHpSH G- N1, wad therld t he
oups ] i st d above e . e :
[0013%her e Afc Hse herginy ap bﬁ@ Ognglro g?lﬁj %%%gglqecg%é%%{paﬁg{rb (g/mgl residue
includidsOin aﬂkfflr g’ijoﬁp Faoh BLCPY) CHLEH,,Ydr (CHIZC&MC&MW%)Sumted with any of the

pyrrol - (G attached). Further a.gro
naturgly amions d@/l@rwayth%@mlﬁ? d‘ﬁkdo}s qt 916 rht ?%%%H’POBT Examples
inclulid" do%%o'aref‘l bt (fdhaghed) - @%g?CH&M% INH(C=0)CH(Me)NE,

éterocyclic group wherein are
(CH@M&HI@GH@@H@)NHZQM ‘(he(B)(emJl et | es is

1-dio o t hi_omor ph ete c. | e .gr Qups.
T A Gl T R @gge U € B e ges On
alanihdlal2hiGe C@H{@Hﬁalaﬁlﬂt@%ldn’iﬂét alpl, e HPOBl, hai0n&-aMdike, @A€ 1@ like, wherein
nore substituents described herein. For exanple such

each hm@rm@msréug pﬁtlpspepme isef G5t onkicpyfigypiden-t ut ed wit h,

[001%\3 (rjr gia 8§/égn erelﬁi il 8@9 npg&na(ﬁgosu%%@%\yﬁ? Wg?npude includes an

alkylcbuélgas C@@), AR Mon CH,CRE CH, alikahyted with mnpé}jtlylayshch as, but not
- C6 hal oal kyl, Cl-C6 hal oal, kox% r? é X
hm1t<pfbw@ @@BUWI%UWP QWﬁon YAling, alanin -vahne-v 11ne nd the like,

whergiln(e%}h )e@l A REuRObhe g@%ﬁ’dekﬁ( bf the@P /P Loﬂ_ﬁ\@nﬁtﬁfﬂn

ers to a nonoval ent aromatic carbocyclic
[001625]d| calAb asedrig:ran &i mlgy]eopuamgllyz evlgptitutgsheithlope ommqrp metgrocyclyl

el SRS RS G L 51 YHET B L1,
(CH;_% @u&pﬂolhﬁuyﬁhmi;p@{abﬁpmm-4%p mcm')lz (pﬁi‘élldln-iZM) ahd afedike.

I ohal i'subst |t uted |ndependently
[oowalt h su«hst uselderhesels,um adkylaloptenallyl swbstitutgd k yith |Qhgeor more

NR %dﬁﬁx@{lt g uo Lﬁ g?ly*u{%@:mgﬁe@%ﬁg?%%{hﬁc Iegdl cal s

[00164NPr | SARQuSA HetdiB! iam rdlind fopdeshllyo sabsftted atwdth, one or more

N G hol o NS ooyl SR SRR Sremcn.
(CHzﬁgjﬁégdg@tHa ealaﬁ@'fhe511ke -, or 7-menbered
nov ar ona |

c carbocyclic radical wherein at 0 13
[00163ast oAeuedd ]hdmn;:au byl eptoomelly substicuted wigh dng or more NRSO.R

inchidés Grig VR e (IS EP g e pbd Bidicar | ast one of

[00186) Ch | $hAkQARLAIEYIeRf A3 J@d HeTR refecat®h @isieftf or branched saturated
het eroaryl groups incl ude, t are not limted to,

pyridinyl, imdazolyl, pyrinidinyl, pyrazolyl,
triazolyl, pyrazinyl, tetrazolyl,



furyl, thienyl, isoxazolyl, thiazolyl, oxazolyl,
i sot hiazolyl, pyrrolyl, quinolinyl, isoquinolinyl,

w0 nabeh1yd146 benzi m dazol yl , benzof uranyl, ci nnol PElUS$2006/016526
i ndazol yl, indolizinyl, phthala2|nyl pyrlda2|nyl
triaziny I SO

st S eibon ST Sl BUSE LYo P e s il may

be o%fé'h@ﬁ}a@w)stmpg@ 204 ﬂ&e@ﬂﬂl{l' w1tHeth7e051h inRRE eRPstituents described herein.
enzot hi azo zoxazo qui nazol i nyl,

Examgleis mcﬁnﬂdyilamylgroumpmlh@ﬁ |b@t mylnot Yiitefl do.ap§thylgnanathylens; propylene,

s are ded within the scope of this
-metggilpfrqﬁy?engnpeq@F %’é‘rty? gFoups are optionally
[00163YDSt i tTHeeter talkeale @¢feiRORE & Ulisdar t berbrandedchhine dnonovalent
herein. 31 WD 2006/119146 PCT/ U82006/ 016526 1{908%!@@ d
hydroggrbanyradiralehaiing dwarfa tebtearhon; §gms #nd aleptin bond, an
t erocyc a Nhex-
1nclu<§le% Eﬁt 15910 efﬁ’m?erddtobpﬁnteﬁ};l ?foéleﬁyl ﬁg)gg?[bﬂgﬁ lgéen@gséntyl of hex 5-enyl
and thd liRe, \Ohefreﬂathe mdakenpbﬁadidab ma& be4(pptﬁ>,naby sﬁbs@itutad 1ndependently with
pyri m di ne,

one Q5gBPKS; %Jrli’sut?ent?s deﬁcrﬁ’ﬁfi%?r‘?iF’ %4 g’ﬁies F%f?*ﬂ%@‘&?&%&%n and "trans”

orlen{aﬂbﬁ’éc Uf Qi'fbmét{veﬁp hE"“End ¥ drithtiehs.t et rahydropyrrol e,
2, of an oxazol e, imdazole or

[001&8ﬂ1| azoI'Ehe 1pms| 'tail@nyk@ne’ﬁrefers tg afineay grsbyrashsdedivalent hydrocarbon
radlcag £ Iiwa Itcﬁ Eweﬂﬁ% gzilrgitmgs:,lgogl anélhg %9 f’e&gt oglg éiﬁugl;eebt%ng fwﬁ‘&eln the alkenylene

radic#lQRhy bO BptZOnaﬁy sﬁbstﬁute@ md%pen'&enﬁy Qﬁthaormwmﬁd)nersabﬂrtuents described

position 1, , .or 8 of an |soquinol [ ng}
hereua:uEmePleemhqﬁlPe@t @fe %ﬂ%ﬁd%ﬁ&]&f@ﬂ?&?&fw cog angh fhefiks-

pyr | I | lent hydrocarb
[001(%)] Cdjﬁ‘}e te% H}%ﬁ r?¥§1 pgllrlelar §)§|bgy Yiche¥ lmonovalen ydrocarbon
radlcﬂ dii}tt‘»vbdazwﬂyé calﬁemwolnd;azmtaylhlng 2t Joystiome dimpiy Ibond. Examples include,
pyrim di nyl rimdi r|m
but ag_&e 6‘91; é’?ﬁWI fo, gttyy?liﬁrmny{] 5blg§§}}}’é>z¥€r{§yn -éfl a&(}rtggllmyr wherein the
alkyr&atrém be plibhA%upbttuRl iRddgehdd@lyyvith [oQ@b?%o@)’substltuents
ex npl e and not limtation, nitrogen bonded

descrit@dé]emnycl es and heteroaryls are bonded at position 1
[001‘8{]r rol i egllng)ﬁp]fy&yféﬁllg'd Irﬁr:}ﬁgs %y %legrl o gtga?o éddal%lemzhydrocarbon
radical éf"@vﬂ)atéqlwle% ca@odnmcﬂﬁtéﬁilmgwt left o @ﬂl}ﬁle bon&r‘ahcﬂrbllnrthe alkynylene

2- pyrazoline, yrazal.i ne, |?er| i ne, piper
radiciletay B¢ Oph@il@ﬂui}’rﬁel stifpted fedependent] PREORF 0TS Stéﬁmuems described
hmeﬁ;Olndole or isoindoline, p03|t|on 4 of a norpholine,

and position 9 of a carbazole, or (3-carboline. Still

[0017K])r € t yPhec telriny ,"cavbbeyeteh "Mh@m’dlyﬂxét"eydoa}lkylésammé¢anbi®y0hc ring"

are t&séwfﬁ'g%é%geabgy jesh Eg%efﬁea.tﬂ% Wit prRES fiffatiraed oyclic

: SRIC ANt hdvi) iffifin QM) Gen CORY ABMANIThe term
mono\m’ 991%%%1861] The ter‘}r%% aryl al kyl " rrg%ns an al kyl

cyolwkyt"ym(chslesj erﬁcmmeyiclwb ok polsighelia (g dicyisdie hmdnewmﬂw) cycloalkyl

al.so_as_ defi ne
srocfiFES P potinaly BT P ot BALE pondtyKbupes R Bpupred or partially
unsafeXA8d| @&ldaﬂl@luwdbw ar enn@ated! of padally, uiandyked cycloalkyl or

phenyl et hyl "‘and the |ike. [00181 The term
heterohjecﬂ@ql]@drrwgaemgq aryhgrahgte@a,ryénw} GS"S ?fa%)fca:@}kylll ggpups include,

but agg gX xautg%o 3 g&%@%l’%&ap PF&?%IB?@G s an&lﬁfe&yf’ lySBh&styl and the

like. rPldzJ &eloalkat emay be@lpt16namrrﬁubstftdteﬂ mcbpcmdeyﬂy @l o8- x| rhyre substitutable
npl es i ncl ude, are no

t. |
posﬁ&pgz\&t p%pﬁﬂore 69 qt@%n& rlg?djﬁn?l‘ﬁ]él | §1&ch C)[cmlgfé]grwg may be
optnféﬁ];ll nel%ﬁ{nﬁécp&l}fﬁlﬁﬁ akdyle, RGNS CUAMKIX®] Bll¥gedn@Bydroxy, cyano,

above 29




substituted with a heterocyclyl noiety (al so defined
above). Mirre preferred heterocyclylalkyl radicals are

w®G2000n1946enber ed het erocycl yl - Cl_3-al kyl s. AnPEREIPDE016526
includes, but is not limted to,

nitro, t%ég%g@%{c&%ﬂqy%h !S'd(i.](ho %ﬁyl ngt 35 {aa%alge LGy Ce alkynyl,
cl-cﬁg{%?aéﬁégé, é%hioun@séy,vmﬁlho@lqmmﬂl Mno(@.:—@é)kﬂkﬁ/hhﬁ@o(cI-Cs)alkyl

ove More preferred cy cl oal k

or dl(C&ﬁhs)aﬂéyhrmne((ﬁ -Coalkp. rﬁm@me@rhqﬁ«pléamswdeéhm havigg Lo 12 ring

s BB A EASE, © FLEBLARTFLOH, 151 IRA] ity P e

systerﬁd"ﬂwhé@ 'b1c6/318 01 Pﬁ@ﬁuﬁé AP Mﬁﬁ{b@ ﬁnid)‘ﬂl655<26[3 M]annane
acetyl O n general , the various

[00172hnct i ahawer@r'@ewgoaékyl Feéers imisaAted Ligear qr L«ac?ph%ymnovalent
hydro%{g nlg édg&f‘f)% $ne We Ve ?r%nba)fmﬁg ewl%'i iHQE feaﬁ%ﬁtdftﬂaﬂ@é‘é@on atoms

uen S suitable or pur poses of
is repldoed withve héﬂematorm csblacted flomt Nar@ oro$, dnidnwherdint the radieal may be a

carborigah oty b R T ifor B %%%@éﬁ%@pew fhe middle or at the

end of @é@%ﬁl’ﬁhﬁ\%ﬁ% ANghe: ﬂﬁ@lﬁ:al m 8& @nalRf(s@Mﬂg%d ﬁgfﬂeﬁlldgnﬂy with

one Of Nl%rdém'ﬁtuenmmem(b(e@)mmmihe termR fmmalm) Kpaepraasses alkoxy and

s o591 UL b R ety (o oo

(OCHQCFh%ddtﬁ& liRe dER@hpled furfhePikhShlkle lhbter(stllt}@s msmmohelrwm@onb or more
that” in i nstances where two or npore r dIC?(gé %e]gls h

halogem Examplessisichndes byt gesr nqi dimjted dp.siyorem Hely, diflugromethoxy

(OCHgiéf, tﬂr‘fﬁlﬁrg {hggﬁt?gﬁbf AR lﬂ(@d'&&grdlﬁ‘%ﬁ} Od"éR@esru%%tuérﬁ as defined

ast naned ra I's consi dered
herelﬁ carbigclatié, aobichot tintifed tos tOCHs, O @HIGH;, QEELF (PCHFHusnd (OCF).

oot SO i BRI RS Bk Raf b BEERh B Mgt

hydro%QﬁSBﬁ lfélﬁéal Qf oh@ kS toldNEMrbHatbRY, WRGERSA 18H3€0RY ofMBE @arbon atoms
asynmetric centers; such conmpounds can therefore be

is reppaced m&daastemecﬂomusdwated(fmm NorOy @) Ssewd ebprsimthesragical may be a

carboagg@:? i I'%Ei}glrﬁg’o 1ﬁ%lLﬂg !f: e%xs p}ga?%b elga}p td%t?ea%rr;gl ntulaﬁﬁ: or at the

end o%ﬂﬁ%albmtsu&mam@}lgjy& rmleteSy isrlttenaed to |ncI ude both
i ndi vi dual enantl oners, ereo rs,,m Xt ur

[0017Fdceni cThsrternhe hWrggyleq%]éylgo'fheteA r@tc@;cyqlﬁﬁ and "heterocyclic

rmg"'danr\ée te'doirﬁte%}rc'aﬁgedbglh%pe?ﬁ Al refth 'aSQa@i?rﬁf%d b ‘ﬁhﬁﬁllfr‘ Qunsaturated
ereomericom es and pure enantioners

carboc@¢lfttadichl of D ot mm«ams,l whereintat feast apanf be cmehmnrmmsjln the ring is

into their individ n. the basis
subste i B EEARIOEH S AT oS B9 BB Rk A0S may
be oﬁ%nﬁl%%sﬁﬁki 1ﬁgeﬁeﬁd&ﬁﬁl @ftﬁ one bPmoX aiHstifentdescribed below. The
tography or fractional crystallization.

radlcﬂnamy bo amaéomandlbel @elp@faatem rafigale o Fvesterms rihge include fused ring

systepaé gﬂt{t 18ﬂe éﬁ n‘h)e(%ﬁorc?fg% Bfl%erslﬁtlo 2 %‘?‘%g{eg %%Fult%llg'tﬁgéfﬁﬁtetaycycloalkyl or

heter@@fmﬁw rirf 6 an alyg Qﬂ%e}ero@r@bﬁh@l i nExﬁrhpled Ioﬁék&r@xynba]skyl rings
and converting (e.qg., hydrol

include,ashr everemst t Simild clor r @%@g@l ny &}w@y 19 HIEY oné}hé/dmfuranyl
tetralgflzigotf{%h Odtsetlfaﬁi;drgf;)]ﬁ ?ﬁt e(‘iﬂif&l%f)ﬁfrgﬂylm teRh Ry BORP YL Y piperidino,

separ a
morpholino, thiomorpholino, thioxanyl, piperazinyl, homopiperazinyl, azetidinyl, oxetanyl,

thietanyl, homopiperidinyl, oxepanyl, thiepanyl, oxazepinyl, diazepinyl, thiazepinyl, 1,2,3,6-

tetrahydropyridinyl, 2-pyrrolinyl, 3-pyrrolinyl, indolinyl, 2H-pyranyl, 4H-pyranyl, dioxanyl,
30



stereoi soners are well known in the art (see

di scussion in Chapter 4 of "Advanced Organic
w@bh@aiisting ", 4th edition, J. March, John W | eyP@rusS2006/016526

Sons, New York, 1992). [00188] In addltlon to

1,3- dlggﬁﬁﬁggiyégpﬁgﬁ Cdh gﬁgﬁmégtﬁﬂ gl yﬁgg@g)g?@?le dihydrothienyl,
dlhydég(') pyrﬁ’ﬂ)gfdf@ﬁﬁr aHadahily ﬁﬁHéibﬁdﬂ@l aQQth&@S&:o[B 1. O]hexanyl 3-

maceuti cal | y acceptabl e salts of

azabléwhim ¢ cﬁl}immw!s azmoms@ﬂz m]hmha%mdow quinolizéyheasd |1\é«pyr1dy1

e i B ORI B NS e oo
group%%&%?i@%%%%fg?%ggg gf@fﬁpQ listt® al@ove;%&ay\@e Z086/chdPdriE-attached where such

et ol eSS SO
pyrroﬁg—]lyge? g&%&meﬁf \%‘If&ﬁ P éro‘ap ngf&fﬂ%ﬂﬁn&%leﬂng}fl bb \ﬁﬁldaﬁol 1-yl (N-

am no acid Tesidues
attachiell) 6r 1.m1ﬂﬂbll-l3d§&5()3 at&chml\)alﬁemﬂamgl@of]e Hetetucpeliphgranp avhietrén 2 ring

or ester bond to a .free ro r_car box
carbon atgrn U B GE° 67O RSB St | USREIgHo DRy, The
hetercéﬁ’bf% %ﬁﬁgéj hete§i lafll §RsubSGtuttdeor, Ridt spREiedObubstifitéde th foe or more

turally occurring am no acids cormonly
substlﬂtﬁsblg etitidnd yithhoreeot mmeesubsgxmnus gleggribed | hegeinndioy ggample, such

et B BE PR nafl TP e, OiCo i, Or
alkox?et RaRkaN NQdr@dMeryant, Noktby I hﬁnn(ﬁlCIrdondf(Cli-Od)allkyilz&mno di(Cy-

ormcyst el ne, hOfTDSGrI ne, ornithine an

Coalkylhmiive Cz@zeallfﬂﬂé’f SorConlimat u: Spoel @mé@haﬂp%iﬁmfys pinolCr
Cﬁ)al‘%gnﬁ% %?2&1 er pré¢b?o)\égéyg§%& CJ e%)? ﬁ(?{n s i")(rclj\?le%

[001753 a CO]’H&QHﬁﬁi "mfyl"F&fam kaa Imcumvallenatrmbmatlgz oanheejyclio radlcal having a

smgl%/ gllgjllggé]gr 2;1:1;,%3 lt?@ggrlé&rgl EIQFL dl peﬁ t@ge condensed rings in
whlclg E SRER- arbRiatié g@niganpﬁ 3.4 fe?rﬁhycﬁ&ﬁé?)ﬁﬁw ﬂhli)ﬁtlﬁ}'li &@ay which are

erivati zed as des or al g esters. anot her
optioaalnpbag-, dlcmmnwhsstumefd infA¢psnieny nitfuﬁowb@@wenqs Shehpsrhalagen, lower

alkylclég\{?g)é {jot# Wn%l‘t}gjyar& glu\%}o'az 5 nggQ{)S Sﬁe tePh "6{}11" includes

blcyc'ﬁetradlbeﬂk t&dpfifing Bh asiaicarigsfged to M edtimtece paimal‘:by unsaturated ring,
di met hyl am noacet ate, or

orar@h@iwwbw W@@WP@S@P@&WBOWI groups, as outlined in
mm,@gvanc D%ejte\‘(g%ry " R?eg’rlgwﬁ) alaf?ghovgtﬁnt Bl5.6-, or 7-membered

r bamat & prodru S Xy and am no groups are
mon@lakedt hidedatid &drboaﬁclﬁrmdlcair\bhmalheit ﬂnaswkmeng the carbomatogns in the ring

i SUBBRR PR RA OB P TR B BAH Db 58 LUy e e systems @
least %HQ of évﬁfr{l' ?éﬁ&ﬁ%)’ bt sitlb%fom/\@%ﬁg&s bh ﬁetal%ufyl GEUPR itRYde, but are

ester, optionall stituted wth groups
not lnmbéd,ltd] lpgrldllnul imgdazbiyki p}emmt:lmyl anhezolylatriagelyhmyrazinyl, tetrazolyl,

furyl lgix%ao gi,(?lﬂ% @ﬁ égagg)iyéls&ﬁiaaglg rp\ygr%gﬁ c{mvoelﬁ&}’ isoquinolinyl,
1ndo§’l S%eﬁiﬁmgﬁe®emoﬁ@ﬂilu Osin@flirdyh)i $nda¥@1§1 airglotiemel, i bhtdtialazmyl

, 1996, 39, 10. Mre CIfIC exrlpﬁ: -
yrldaﬁmbfh dieiagisyyl, a@@kﬁéﬁb’l,opteﬂﬁ@yhyﬁlﬂrg@’éﬂ 05@ obyl, ftriazolyl, thiadiazolyl,

aiafp R AR, MebdfhahO)P phiElBmanyt peoizzolyl, benzoxazols

qumzlzomiﬁylhy(imﬂwx(a[lﬁl)ll Gﬁx)ohihkzﬁdmyl oand dutopyridinyl. Spiro moieties are also
al koxycar

1ncque@ mt_ t)hg S g]i?lg élﬁﬁll?l(iﬁg L%WYI STQURSALS, BQ;FO’nally substituted with

one &%oxg@hﬁgtﬁ?&%’&scﬁbéﬂrﬂeﬁ’é}ﬁ(n 4) al kanoyl, aryl acyl and
am noac am noacy! -f



am noacyl, where each a-am noacyl group is
i ndependently selected fromthe naturally occurring

wo 2@aitmma4@ci ds, P(O) (OH) 2, -P(O (O Cl-C6) al kyl p@r/082006/016526
o] ycosyl (the radical resulting fromthe renoval of a
dr ox group of t e h mac

h al .form of
[00178ﬁr boh r&f[ag)o EERMRlE net m%@gn,cgﬂ'g%l? 338n8%d heterocycles and

hetero%ﬁ)‘lk\é aa% p@HhQEQ 33’4” § ofyagod @Spy@idine, position 3, 4, 5, or 6 of a
onam of "t hese prodrug noieties nay

pyr1dazﬁnm; lppsmam 2, zgrﬁo @pé af ra,qjymnld]@e sitionod, 3, bi of ¢ efa p}jrazme position

2, 3, g gq.r%péa ne %E)glﬁx%, @%@%#%%@?&%& ble’?etraﬁ%ropyrrole

posmgﬂjﬁl wsglog’@fgﬁ@'%%@ole eHiaR10yr thiveolegpbsitianent, af 5 af an 1soxazole
§iéroenatomlnteamnegrou wthamgpsgéﬁ Hdi

pyraz gaps@ﬁnayzlole ROsitian Boety of m@zu@me@@ﬁwm 0 fhppzetidine,
n N y 1

posmt)yag %alf gﬁ/ é ycrq‘oa {)\.{el%ozl{q or?oﬁk@ﬁlf %o4ﬁ SI, 6I 7S og 8n%1ft aalrl?ﬁqumo ine.

Furthér efniidacyt cai?bornabnﬂedlheaermychsang/lhde ﬁqiyuldal 3-pyridyl, 4-pyridyl, 5-

e N T T
-pyrglﬂlnd%@?,g@_ %%éﬁiryf 16~ ﬁﬁ"ﬁrgw -?ﬁgiil?lk}k)@qpyrazmyl 5-pyrazinyl, 6-

or nono-

pyrazﬁ@], I;ﬁ))ailolgyj éhmlawMIKQHS-ﬂnaZ@M) Y3 wherein Y2 is H or
N-
1001381 phorBhereY et EairR-apd, pOlp Rl e bt B fEcles and

heter&[r?ﬂr HIShAde@ £ OFTRAIA 1 NS ald &aziritiid, | dZetidinels ppgolep pyirokdine, 2-
techni ques known in the art. Various forms of

pyrro;hn@,d Bt;gfsrohn@ pmtgt@,pple,n imisdazeljdine, F%—pmgl,@q\l-mee S-peidazpline, pyrazole,
pyra 18&r#g%raz§1émle¥e Py a%%%_Pé' %) L%eéfdﬂgif gﬁ%{%ﬁ uﬁi)oléj%%(@lﬂe,;)fH -indazole,

sevi er
positRAD Yethastindole, ErrZideliﬁﬂame, ph/ﬂtlon 420f p mBpILIBeHandgpsiton 9 of a

by K. Wdder, et _a (Academ c Pr ess,
carbazgl}@t @5&Kca(§bolmeug St Slin@W HREF2 %y BIOSHE lhongeecgﬁetgagcgéles include 1-
azmcgfl glgi‘%@ry L 1e on o ?nﬁ{lcﬂzol?}‘ ﬁd}%ﬂé‘idlij{_l ], sPRbReridinyPesi gn

Prodr ugs, Bundgaard p.
[0017993- 191THelieSd f halegenfreBessdiy athxodme,Aavraﬁ@e@h priggy and iodine.

oS5 By b AL s SRR i

with 6&9 88 }norélﬁ‘lgl nfletiN(alka ke détinedtabale), I@b&npreféh@d mryl&ity] radicals are
, each of which is spec:lf 617&
aryl- Cnc@]ﬂqﬁbr K'@@{Plh%mélqdeﬁ%m ﬁ@fllﬂt Lirdted tp,cRggydy pignylethyl and the like.

[001% Bt ADOJ{ Gornl SuBrRUBLIRGP! Q6! dy AAGHT iRy O Cllefined above)

hrough|n net a O|IS a specif
subst@atadoNifid a Detefmirl moictyr @0 Ly dt:ﬁmcbaﬁoveﬁuerqapmﬁilmﬂshetmyarylalkyl

g 10 el Tiom e e on SEUEL B v o i
to, O?&%%E’thgéﬂhgl ?%red nEREMARLiS cl eavage, and the like, of

onpound The invention also
[00182]c| ude$hprietu d‘ﬁlstep]cgcﬂwtaﬂcyl b yn@np r e @E@l coeishi §asngefined above)

contacting a .c | nv I
subsiiyied, %ﬁ lg?qu ﬁqu s LH;I?IF | e ';f a%\;ng t abgflg'i‘éa preferred
heteﬂ%ﬁ‘igﬁikyl tr@cﬁl’:ﬁﬁ’fare [920 é@@mmba&al hét@@cﬁﬂyl&pﬁﬂhplundAn example

rdentified using routine techni ques known in
lncludh% bt is.noFbimitest saieteahydrepssBy ety oduct s typical Iy

01855 | deg[}éf' &4 B o ﬁ&?aﬁlgﬁ@ Rear; ag? Oélgg bty ( BasOdefined above)

I'sot o npoun i nvention,
subsﬂﬂllfemWﬁhelr ¢yeipaltyl m@et@'n(ratsbaddfmed rabavedetMoteﬁﬂnie&rmdswcloalkylalkyl
, t th
radlcggs q%gtS grr g?ne?nrbered%r}]/cl%aﬁ(ui Cis- lkn?s lﬁig?amp?esalplclage ggfacllopropquethyl.
[00184] The term "Me" means methyl, "Et" means ethyl, "Bu" means butyl and "Ac"
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nouse, gui nea pig, nonkey, or to man, allow ng
sufficient time for netabolismto occur (typically
wW@bwat118@® seconds to 30 hours) and isol ati ng iPGI/US2006/016526
conversion products fromthe urine, blood or other
bi ol ogi cal sanpl es. These products are easily isol ated
meang aegty. ¢ hey are | abeled (others are isolated by the
[OOISlSEe of Iﬁggehmfj'tﬁé VaABAD hididHes mrrﬂhaﬂmﬁpgfdi@@%f the compounds of
rviving in th nmetabolite). The netabolite
Formslar lahay d& apteomHVeS‘lﬂvsw@tﬁdl hy caney entmerAasubsiiianten, Examples of

st i Bl SRl BRI 8P 5emicd o, e

halogfk! @?gﬁio't trigﬁwl)l &1@9{1‘@1&1&@ yl, h@ﬂa&meﬂ&mgrasilﬂa@ﬁmgtompn akido, OR",
ru abol | udi es 0 0S§4S | & 15
-NRILF %a -S@Mﬁﬁlibop@ﬂll :pr'&ﬁ@é@g , soOCEAR & 1 &Q)bR -
14 $ h N6 4 M Wi VQp 1 e 1@@ R]GRIS
NRHER O PRSI e U ONRER, AREAINAER',
heterddiyle ﬁtyllzﬂkfyl hﬁ@ﬁbaﬁalallfﬂehéﬁerdcyélyb Iandihetércrcgélgfaik}tl,owhﬂe R™ and R
sn%re ate,of a nolecule with one or nore solvent
are a PE®in.[ 001961 A "pharmaceutical |y accept abl e
[0018%;1‘ ' PREHR ﬁﬁ@l@fo%%ﬁat'lﬂ GH e 80whéRGvE @8 $noré #digals are used in
that retain the biological effectiveness of the free
succeasipul @afmetaambsmmnttattectsgé@ pfsiraciuree thepfsirtmeddadinglis considered
e nof bi |caII hervvl esLr . .
to beglfipiahamb e et Rimmthh i et R blE B i 6 b yrcture in
questffl. dl“l‘ihs %r%}kﬁﬁlpfd ﬁﬂtaky;lalhﬁlsﬂadlcapfs dvatied torthé seadlre in question by
roups, and accordingly react with any of a nunber of
the alj Mbgrglaw c or organic bases, and inor ganl c and or gani c
i ds, f h I §xalrﬁ i
o0 % PORBENY TRE S0l NaP KR, blry i
centetd) @6¢h Gatgosingdy emahedidny be pmducmlasahdllvhblab(&)pom(rSdfstemeEmsomers or
the present |nvent|on h a m.neral .or organic
a5 misfursh ek AR ESDRAISed fEheTs et L% SOOI R ST Reay & partioulr

comp%ﬁ&’ tHed g&ﬁﬁczﬁioﬁ%ﬁ UBds iSttdnidb® o inBludd bbihti@8ividual enantiomers,
ate monohydr ogenphosphat es,

d1astded)1;1dls ageﬂmhasmhan@spr nticapiosieods , Apsordipblys Shiatiagention also

melufeh S s someln ok Fipap BE R PLFR o AL BB Einers of the

Formu$PR UDYdsthr&smerARb@ae San bé effadi@nings thefif inglividuat @fstereomers on
oxal ates, nml onates, succinates, suberates, sebacag i 3
the basisraf ﬁxpgg)hysm@c@gm@@ ﬁﬁwweqbylnmtw ggown to those SRNIST in the art,

for e}rirzg{l%ly,l @éd%(’%ta%%hﬁ%?’ o@%ﬁ@ﬁeﬁ %2/5‘&”1 ”clggr Oxggﬁ(ﬁﬁers can be separated

nzoat e ni tronenzo enzoat es,
by comichiingy benamatiemer phkﬂmad aitesy dlasuafefome;m: emixture by reaction with an

o oeg B pasese hppona (oo auphphe NpoRiRR B2 ereomers and
conv¥ftllﬁg g@g}’hﬁtﬁ&fi&@ t&l Yﬁ‘(ﬁ{fﬁ{lﬁs diakRfdonRkE%o the corresponding pure

esul fona anesul fonates, naphthal ene- 1
enantigmbiso n"ﬁheem,ethmdp rfomﬁule riration mfaat@gocham@rsttvamie thet separation of
stereplﬁgrl%gra gar?s.’r%vgg lg)ﬂ 13 (gf}ce &%cusgglg I%ni Bha te%’ £Q "'%ﬁvm% Organic

Cherﬁfgffp'o UREsdifén tJhMawhemtweyeﬁu S o, Ney Yok 199@) nono,
di or tri-salts in a single conpound [001971 If the
[0018%}vent i Ineaé@mdﬁdcqr%poamg%\é@ the pcorguly fedhe invention also includes

solviBH0" BREFMEHARAY  AECERER o dify plRBuRpRpoHEC ncrabolies,

solvdtése aﬁdTpliIEtrmaéeutlbhiEy iaceﬁalﬂasdtmﬁshc}ammmlmds conpound,

t | hyd hl
oot C L0 an LIRLAENLE SEh. 2428 WALRSHLY et mey e

conv@HQc?QlliHérr'pﬁyﬁ@l'ogmﬁf‘éjoﬂdhﬁms'df &y sBlvolysishtodRe specified compound or to a
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organic acid, such as acetic acid, maleic acid,
succinic acid, mandelic acid, fumaric acid, malonic
waedod/119ay6 uvi ¢ acid, oxalic acid, glycolic aciBCT/US2006/016526
S?|Icy|IC acid, a pyranosidyl acid, such as
glucuronic acid o | act ur oni c, agi an_al pha_h :
pharmagguiicaldy, afrepigble s & e g0EPOu Bt oy R Syt herein
) fhid RRRe aaécﬁ kife 8Rdifl 0P W@ brindie @.@aCiwb, {ldte or four) amino
an amaromat | ¢ agﬁﬁ, ugﬂﬁgs benzoic acid o?gifﬁﬁgnic acid)
acid residudsf(@ni pepiides) isservhleatly poined thraugiups griide gt pyeppond to a free

. et hanesul fonic,acid, 36 006/ . . . .
ammoP rgéwé@b%eyr @@%15(jac%(ﬁro?ph%%/@n%é)%ﬁ%%@%é?rels?nttlwéentlon. Amino acid
residu'gﬂg%dgg%%l@@ﬁf&?mﬂﬁnﬂt&i ?D EIFCJZ@ naTJMlyd@S:igrrﬁrg amino acids commonly

. utically acceptable salt ma repared, b .
desigrated byi thagsl detivntsyathols apd e%lw%?deﬁr%—é}ffﬁf@?wplgﬁn‘i»h@"}/mxylysm

f.ree.acid with 114 [ : j e. -ami i
cemoppE Bttt 5 Hby BYARE, fioRbifl I6th B1aBARE: comaarninobutyric
acid, @ndllie Kb o8 steiR! hbmowtriak sorsitine asd metlipuing selfetieur@ne preferred

: J : , .
prodrlgg |o?‘ 3lsn:s lrj]i@m}/ggig,;ll Lg gr %&gg&g}ld‘géy Empghg[ﬁgév%ijen%r%%ﬂ{ea t%ag %hosphate

idufd! gﬁ{b@/e' DR dﬂ%WhﬁWﬁitiHmis £compound of Formula I covalentl
fe.SI ‘%y rox'yé?)g(l‘.yP am‘rgﬂr?l um bi s(2-hydroxyet hr))/l ) anmoni um !
Jomecpimeamlﬁhae Ingshdmrozythalairlns,-alaﬁlmedmwﬁqee.t hyl enedi am ne, and
[0019§)E§| uhé&?d tg)lrntag;zw%ﬁrg’ p%(? tsse%{é’eal% slé)dJF ocro@(ggstﬁhteﬁ FoVinstance, free
carboRYIOGRAIUPS ; caftlbdi degivaitgedNadTRintidldsg bt sedieyti eterspl Us smdther example,
formed with basic amno_acids such as glycipe, .
compovmdstafithie InyenEenR eQIARIISIRE @'ﬁey h}écpy%y AEOUpf wﬁ)@ d{;ﬁaa‘uzed as prodrugs

by col%%gﬁitigé gﬁ% thﬁéf%%%%%u Tgﬁo ggcggﬁ)@ Unes 20f i loitinfitdd @B pRosphate ester,

( conmpounds whi ch are” not
hemidiREiQSEBAT dilngtiphaninametitd,c ak | phaspbeylatymethydorysarbanyl  groups, as

outlir)\éﬂgiﬁagﬂ%?q’e ylbjrrsz,lgf élgﬁ%%u réé‘/tz:egtgsnaghﬁ,h ?g, ﬁ?ém S;?g:{f)g{nlg egprodrugs of
hydro?%%%@%fdi{%ﬁ groﬁtﬁ@ﬁfei AR I AEd CRMPO UESHAE pFodiugs] sulfonate esters and

| ventive conpounds may be prepared using
sulfate lesterseathydooxy gotps  Badvatszptiom ef hpdrosy araws as éaeyiaxyypethyl and

Schepmes |- XI X de i b bel | oyi ' :
e SRR SR Th 0 BB LM S S st
with ERAgE Inéhaw, babh& 13hitea0, Sbes whifeaidzeboxytit agdrendtivaslities, or

nown in the art. RI Rl, S~-Ar2 + Ar1'-' 0 Arl' ~S/-Ar2
where-2hgHREYINEIRUP i3 an- gmino acidsepferras |defhsd Bbovs Hufealjo encompassed.

1] ushr f bt i d e o R
N T s
includd adpdvegient 3f the. hydBspekviabmh eof, th8aldohol Eonpetina gacumnsuch as (Ci-

oGt RS, G SHEETEE T g 68 08
(Cl-(%ﬁ?%%?ﬁg%gt metHFL hy! ﬁ[’(@1?dkbﬂké)@@grbon?llamir_mmethyl, succinoyl,

ane  or the like, optionally in the
(C1-Qaikangl @fantns(d;tCrlkanay], darglacyl asd aceminpagyi dr @taminoacyl-o-
_roomtenperature or elevated, tenperatures ~ to,give
aminpwIYdIWSIS) Fas8 GTomEBYAGH| STOHP3IS [THERFe ‘ﬁébéalueﬁﬁﬂ%l,m‘?-‘%e naturally

occuﬁ?ngcﬁ%iir{begciﬂ, i)Eb)’(oiiI)zi, IP(0)(O(C;-Ce)alkyl), or glycosyl (the radical resulting

from the removal of a hydroxyl 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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et hanol at roomtenperature to afford thiadiazoline

1-3, wherein R, Arl and Ar2 are as defined herein.
WRZ000D1A006/ 119146 PCT/ US2006/ 016526 O R5L R BCRUSHD6/K6526

RLS +/--Ar2 11-3 Are N, /~ Ar2 ArltS----Ar2 Arl1 S

fonnegrby ?@Eﬁg@gﬁeg ol}l asﬁlydS Ré[e;{}satel\lgl 12%%n¥1 Qﬁié“{] gl{gllp such as R-
carbodaﬁ’ %@%Lrbmglaw;é@%mw Whira Rodridre sr@éachieddpendentls (CLCho)alkyl,

e prepared from internediate 1-3 as_illustrated
(C3-C)oycHndligipbdnzyl, OnR -naxbbuyd if @rnagmleaaamlngath b Gzl o-aminoacyl-

t di at
aturahpr R R DR DS R RS B Rt 31l R B ey VoY,
where] nhY a({cb ‘t'f‘% Fﬂégf% t&ﬁcggiﬁé gs C@ﬂléﬂaylo GQBQ%WL d%%)gmé?lz gfrlgnd((ll-&;)alkyl
or morr@N*MirelmN Nh(@r-CeelkybminesdkdniG(¥i) e whereingYpisdd or methyl and Y;

oo P BN LU LT L BT A

[0019&?' OcaPRﬂ‘i‘UésCBf' ar@diﬁ'}iﬂh@ niag bEHHeratfiedl wit@t redtine techniques known in
nperatures (e.g., fromoe0 Cto reflux) and

the art ¢ dlagieds Wpts chmodas re dnaynde fhe aﬁmﬁﬁraextaalpi?sf%frﬁmh prodrug

ernativel 1 iZe
derlvalnygsatsr?%nfor OE?(alile? vvy t%és} n ceffp%aflggs %}iﬁ&f'%gtlﬁl %ggdé%grde (Elsevier,
1985)05n(tﬁ|r]]t¥éiﬁib/¢ﬁairb@?¢y}bmc;]lb§)@tVolo%@arpit 310933933; cakitet) lryz &y | Wldder et al.
i sot hi ocyanat e, et oxy rbonyl i thl ocC te,. acety
(Acadeson Hirersy ARER or AaTetbeitoBbrval) POt e pardeBni sfited by
t | C JTH+ "
o QUL 030 Nl TS s b
H. quegmd at U12391 (1990);nv) HiBandgakwl ddmiriced Arug \Deligery| Regiews, 8, 1-
38 (1992); d¥ H. Bundgaard, et al., Journal of Pharmaceutical Sciences, 77:285 (1988); and
e) N. Kakeya, et al., Chem. Pharm. Bull., 32: 692 (1984), each of which is specifically

incorporated herein by reference.

[00193] A "metabolite" is a pharmacologically active product produced through in vivo
metabolism of a specified compound or salt or prodrug thereof. Such products may result for
example from the oxidation, reduction, hydrolysis, amidation, deamidation, esterification,
deesterification, enzymatic cleavage, and the like, of the administered compound. The
invention also includes products produced by a process comprising contacting a compound of
this invention with a mammal for a period of time sufficient to yield a metabolic product
thereof.

[00194] Metabolites of a compound may be identified using routine techniques known
in the art. For example, metabolite products typically are identified by preparing a
radiolabelled (e.g., 4C or 3H) isotope of a compound of the invention, administering it
parenterally in a detectable dose (e.g., greater than about 0.5 mg/kg) to an animal such as rat,
mouse, guinea pig, monkey, or to man, allowing sufficient time for metabolism to occur
(typically about 30 seconds to 30 hours) and isolating its conversion products from the urine,
blood or other biological samples. These products are easily isolated since they are labeled
(others are isolated by the use of antibodies capable of binding epitopes surviving in the

metabolite). The metabolite structures are determined in conventional fashion, e.g., by MS,
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[00203] Internmediate 11-2 can then be converted to

11-1 by renoval of the acyl or al koxycarbonyl group
wowak/118ai t abl e base such as, but not |im tedP@DPS2006/016526

K2CO3, NaOH, NaOwe, ammonia or hydrazine in a

LOMSToE N b e Br scloR e YBn Rodone STh) Bimg v as

el eva

conventiBHR& AL HeBbolibh stidesaMIDRhdRN{o thdse3skiliel fnrteabed The nifetabolite
enzoyl~ 1 sothiocyanate in THF at refl ux .afford ..
products, s@ Jonghascthey sretrioé athstivise Sovad intv@)oaa{?elbsgéﬁ@é@gn?sﬁlc assays for

met hanol wi.t h heat | 0 -
therapqie donagobiis orpp b s To T |
[001957CT/ USRRORLA 165K Ate" hefetotty et taggrepate 1df- 24 niwecutzawithgone or more

Wi th an appropriate a-hal oketone or a-hal oal dehyde
solvenfithoRcplgs.a  sui tabl e sol vent such as ethanol, DVF or

cetong , - edt 3. - - adickiad einclud
oo gEE108 oS REpb e o s, o
salts tBetcRehin ahd bivlogen tdffestininesuob thevfisn asidshand pase ofythe specified

11-3 bears acid-sensi.tive fupcti.onali
compogﬁg(ﬁg]idnﬁlﬁ‘g arg H?Tfs_g’r?i?ﬁl%?t”é( of pthgrwise Hléllg%,%ralbleg O?{;gzo%})ound of the
inventi¥nt Hay- ébgse?snéj sGificRARY ARMiE tahytirAeendy bisigtdrebuth firmtional groups,
provi d conpound 11-4. [ (502_041 For the puyposes ,of .
and aofacﬂdiﬁ“r%y tdaptbﬂnth apy bf amymBenokingreagIcHafar gae {a?gﬁey@ﬁfi ipggganic and
Jnc S ut i.s_not It i
organig | a¢ y‘fo’ fcgpk§rghafln%(:re§}{l{:al e%e? tgl’r)lie/ :gélta;%%mal?l% le %ﬁéﬁn\ébeutlcally
acceptdBle ¥aR@ indiddekibose Baisefrepated Wy, rehetioar aftthe| opimgiopdls of the present
i hGECE, ECONE, G0 Gt a0t Rl g e
ey ' Py , S ’
pyros1.§{%1ttﬁ&sly 'nyrﬂi%u%%‘geﬁ ? ’Sngiiteg?lo g&r%ﬂlt"n%g,f;}ag(%sﬁg%ﬂ?s, al Ja8RdHydrogenphosphates,

s shesaptarco ity gl dor
acetatmz:rpjggg@@igeggz@tesgyfawﬁée; ﬁiy}\%tiss t%g%getgéi‘l?ibqtyrgtes, caproates,
heptangaldst propiblates, oxdlste maloDhtdh, subkihatds, beRies, selacatkd,1fudnarates,
matleari’ce];i}L :Arzzallg%zl ,@F}pq;(’)\lafm Ehesrg(ngﬂéz-gﬁaﬁg gl%%gzoi%es, A 1chlorobenzoate:s,
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,
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O-5 A1 +S~---Ar2 RRONNI111-4 HONH Rsa' 5 R
111-7 R Art S~>Ar2 NN ~~ NRLR5 S1 RL S qri1+S 2
WO0O-200119146.1-5 Art />-Ar2 O-vNN O N N O 1 NH PERBEES2006016526
Rba 5 R5 R5 111-9 111-8 Schene 111 [00205]
Conpounds of Fornmulas 111-5 and 111-9 can be
or the l#sgnt hesi zed as illustrated in Schene I11. To prepare

[0019sf‘eac ”RP{h%q{lﬁJnu’%Q 'E:gﬁ{h@urgdll% 2R acid) gy d@decapnarﬂnaaemaujo ecceptable

ted w yldiimdazole in a suitable
salt ma@die\qﬁ'éliarailb% ams sultdbleanethed, rfyr exrnpl el tﬁﬁaﬂﬁ‘@’t&@ the %‘?Fa%“é@i with an

1norgartlp| 8h g{ggglg{b;% t}?@gerw\c/iltlﬁoerggélh salis 4r9 tt}ﬁ{s 1 Swifhl ditedli ﬁl?d]alkahne

y atl ng agent
earth n%%? F&'ﬁ as MhiuMOtoditil p&assidn, Haﬁdﬁlr&ﬂdlmhmmn@tdfgﬂred organic base
uor omet hanesul fonate, or be zyl brom

salts Hmhrdeprfcmt exsobleenimBgERITs by mmm@norgwhmné‘ﬁ‘é“m’ 2-

B, PRCEM RIS A AU st amcs

ethyleﬂe%haﬁhhé/ lan@ rth@rlyé gatsh\Otherl salto nfa@dioouldintiest may inplute; for example,

al kyl at'ed
those @aﬁ%@gnegingﬁ :.;p!r,]gcglggd (é}r;”ienié&gne ]Hgm‘i% os\(rx]%n%urﬁlle RIus Lhls flormed with

i G Q535 e, I 10086143 i

[0019%1ase sTighcampaunidetdfyFarmule I aid insprdspyihet plisath ﬁgﬁoqoer‘npounds
excess 111-3.in,a suit.abl.e soé\{ S

which g B Bpcessatily, pharmacputically, aeeeptatl n,golgsc I'bnﬁswﬂ_gﬁ may'be Qeful as
1nterm§g'|ﬁ?ie§g&e$r g&lr%(&ﬁﬁ& %ﬂrﬂfyiﬁ ld@nﬁfbhhd’d ehBormhilod iadé/or dior separating

-4 can be converted to
enanu@mensa)z”oblylpmm@@ifEzﬁmiﬂhé 111- 5 by a procedure that

[()()206]nCI udjlaﬁ'e 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.

S R? s
>\—Ar2 A 1/‘% — /l/ )—AR

HoNHN r~ "0 HN=
111 12 I-3
Scheme I
[00201] Scheme I illustrates one method of preparing thiadiazoline intermediates of the

Formula I-3. Thiocarbazide I-1 (Takasugi, J. J., Buckwalter, B. L., European patent EP
1004241) can be condensed with the desired ketone or aldehyde I-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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hydrol ysis of the dialkyl acetal utilizing an

appropriate acid such as p-toluenesulfonic acid, TFA
we@eoosalfiws i c acid in a suitabl e agueous- or gani BCHUF20061016526

m xture such as wet acetone, chloroformwater, or wet

met hanol, followed by isolation of,the deprotected

internmediate (which can exist_as m xt ure of
al dehyde and hem acetal speci eg%%ubj ecting this

cru material to cagpditions foy oxazole forrrition.

l¢ formation can achi eveqggnder a
r | On-m@Ndi-ti-0nAT'S ch-as? but—mot—ti mi t € %’)Ara
t wodNtp, one- pot Bdure in which t'% st Nt ep
conprises treatnment . th a conbi nati on "of Bhosphlne
such B3 \tri phenyl ho§phine, a hal ogenat i r eagent
such as i®di ne, bronm ner hexachl or oet hane ‘or 912
di bronop-1, Y, 2, 2-tetrachl oroet hane, and a suita % base

such as tri tqyl m ne, pyridine, collidine, or

2,6-di-tert- Bt
such as neArh»yil/ e ghloride or acetonitrile, and the
ri'ses treatnment with a suitable base
triethylam ne or diisopropylethylam ne
at roomgo rature or elevated tenperatures; or 2)
POC13, SOCL2, Burgess reagent or |ike reagents in a
sui tabl e sBl VARt such as toluene, pyridine,
acetonitrile or THF at el evated tenperatures. In one
enbodi nent, 111-4 is heaSchénrtllel evated tenperature
(e.g., 70 C) with p-toluenesulfonic acid in THF-water
solvent. The crude product is then isolated and

[0020}1]"“‘0" @B%hééz&@?agﬁédﬂdeb bf itRheRyinANO S Nnean be prepared from

trachl or oet hane and diat
interm@dfatedi-3 efltustratey ﬁrpsa:hemedé One aiteghidofon sencrating thigpregypigrmediate

II-1 cgmgggsge%?@gﬁ%% Q}? II-(éowﬁB %fgf gﬁr%pé&é atl?iog%ﬂ%@ﬁlng-r&ent such as

thlocam?lf&ﬁrﬂlhézole bﬂlﬁ@é&béﬂ—yﬂﬂltr[ahereﬂmda atigatld soRentasucheas THF, 1,2-
converted to urea internedi ate_111-

t t {
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treatrrg:pt e‘%ﬁgzér%%io%s%t Ir gt Ryl a?ﬁqgﬁ 1meﬁt | $RPLRRVAEt gl a9 Rected with

n a sui e solvent such as THF or
thloca@FJﬂidelﬁﬁ‘i@az&éﬂrﬂr HHBat elOxditethtemparatired (elg. 7rom0 6|Qr g\ﬂpd@ﬂux) and then

ket bne 111-8 can be achi eved by
reated TR OB RS RS OB GRS 4R 24550 AP v S by Ry 11 oam be
synth%eg ?‘% ELheLeRe. Icimv%ﬂ qesﬁfab&h h@ﬂoi‘s@ﬂi[ﬁcyalﬁlﬂd: toabdlboxycarbonyl

agents include, but arenotllmtedth -
isothiBiRghtex a{u}H ashlbenzcxyé/ NE&IB)camate Dethoxxasrlpqny] isothiocyanate, acety

. _periodi nane e 111- t THF,

o oA SO 2 0, B FRRLE et o

meth%ﬁe kﬂl[ﬂj&@ o], betdnd, viRe®hiille @MEMYOAL q:ie‘mt@ﬁtﬂ:mperahures to form
e first step conprises treatment with a

I1-2, oetei B astalloyl, wl@rqikmg’phl ne such as triphenyl phosphi ne,
hal ggenat @'tGQI le Ff6val of the acyl or
[002(?1%)( t:uuﬁ(%lgt% eﬁeflg%p%h Zlugr c@ﬁveh@ P

achl ono-
alkoﬁy@&ﬂ’o@ﬁ‘ﬁ' plapthane, setblea bssm swhl 5, khsus enog Jighites to, K2CO3, NaOH,

riethylamne, pyridine, qe 1
A L e
THF acgr ataﬂg&%% #&ﬁfrgs éﬁu}éﬁ B IvSHE B ASvaiEt teinpentured! I@rdné &nﬂuodlment I-3

eto second step conprises h eatgent .. . 4
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Burgess reagent or |like reagents in a suitable solvent

such as toluene, pyridine, acetonitrile or THE at
wW@b@gatads t enper at ures. [00207] For the pur posEGT/U$2006/016526

Schenme 111, RL, Arl and Are are as defined herein, R5

be convé?tgclgﬁgﬁ-4 by E%J P ng} a4 éqﬁ#e@ga;c% (g?haﬁkeﬁ‘;n&ék oc-l‘ih)f&{lﬁ@iylw [-3ina
sultableh%}(l%&’ an ad Kfﬂanolh EINF Qﬁy&bﬁbhe ah eteeated ym‘ny&traﬂukgﬂ Optionally, a

Q) OR10 b
base sukb raHBillshwppﬂf:thy]@ﬁgn@?gpg tqlﬁggﬁm?ﬂq 96 i%a%eldﬁtga e b %Ec‘{tf‘aﬂ mixture
when eghq{ﬁ;}{%rtlz%l?ear%aectkh—s&lshw‘a fuﬁé’tfdngﬁtlykﬂh on@'eiﬁbﬁﬁimem intermediate

roaryl, arylal kyl, heteroaryl al kyl, d

-1 lshgéa%cpqg@_rml °C)h ity O5$cind alhkqprpp)éﬁhyl@@b@ iin (athanot dP nirovide
hereof. N, OAr~~g 5 ~--Ar2 A~~~ IRl _SR5 RNN

compoundll-"« Ar2 O HN-N 5 R R5a 1-3 IV-1 Schenme |V s

[002045%0020 oLe}é of BusiiAleR'a Arebhd duf @re |as elpﬁntvChgereln R

di hy ropy -one- thiadiazolines, Thj a I in Q(eroar 1

includdsobatlig nov/- lﬂnmmin tdyeHp Iaép’é,r éYPl‘P?}leeéi‘@?ePﬁ]g nﬁ%’ a{l% e

with d dro er gR!! _c(=0)R",
afylalkb’]eab?tﬁ@a@flghé) b‘ﬂg 8"% %tel%cf(ﬁ aﬁ{%]soles/:ﬁ){l\msﬁ%h as( )
-C(O)OR®: arfl Jﬂt@@tﬂhﬁed"@frﬁﬁ’ﬂﬁfé@f caﬂHCRSF ﬁ&lepéndibnﬂiy artchustes,dhu aneot limited
|so’pr opanol or the |like at el ey

e re
to, H ( alkgl cpdodRylC)alkenyl.o akyary O%thh teroir_y n.%gl?akgl I’Teéeroarylalkyl
e (Chem Pharm
hetem(g& }11 heteé%?yfgal%%@%g L%%[‘) wlr)ﬁﬁérﬁéreggd i(sopr opanol at

80 Cto afford a thiadiazoline of Formula IV-1.

[ 00209] For the purposes of Schene IV, Rl, Arl and Are
are as defined herein, and R5 and R5a i ndependently

i nclude, but are not limted to, H halogen, cyano,
nitro, azido, -NRIOR 1, -NRLGOSO2R13, -SCO2NR10R11,
-C(=O R10, -C(OORIO -0OC(=O RO -NRLOC(=0) OR13,
-NR10C(=O R', -C(=ONR R', -SR', -S(OR13, -SO2R13, -
S02NHC( =0) R10, - NR10C(=0O) NR11R12, -NR | OC(NCN) NR1' R12,
-OR10, al kyl, cycloal kyl, al kenyl, alkynyl, aryl,
heteroaryl, aryl al kyl, heteroaryl al kyl, heterocyclyl,
het erocycl yl al kyl, and substituted forms thereof. 42
WD 2006/ 119146 PCT/ US2006/ 016526 Art R1L Arl~R1 _S
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Art RISH/}--Ar2 N'"N,NAr2 HN/>Ar2 RS N~ N5 ZZ~
NSRS Rya XRya 1-3 V-1 V-2 Schene V [00210]

wEehvenm1d i | | ustrates a nethod of preparing  PCT/US2006/016526
3- (4, 5-di hydrot hiazol -2-yl)- thiadiazolines of Formula
V-2. Internediate V-1 caln be prepared frgqll 3ina

manner simlar to the paration of g n Schene
I'l. Irmgone enbodi rrenAr, react ed Axl h —Ar
thlog nyldllmda at ref Dy Nmd t hen

tr w@g@ N 2=brono ethylamne ‘r"reflﬁﬁg to afford
V-1 The X is brom Optionally, a

g Sp such as

di i soprpyl et hyl am n \ trlethylan1n\\ n e added
in the presence of acid-sensitive functidnaity.
Intermediate V-1, wherB"X is a le TNy gppyP, can be
converted to a thiadiazoline with a SU|tabIe base
such as, but not limte Ruiertiary mkﬁe Nk CO3,
NaOVe, or NaOH, or b Eagh ht er medi at at

el evated t ,qperatures i Sui @bl e organijgssol went
such as ﬁﬁF é?héﬁbl nmet hyl ene chl ori de, 11-6

1,1- glet yeNhane |soproﬂgﬁhl or the IiKe. ﬁn one

enbodiRentyyV-1 is heated at el evated tenpe'atures
(e.g., 90 C) in THE to affordathladllgzpll/tn%_v\
For nuRa VR2. [00211] For the purposes of cr}@\ > R1,
Arl arfd Ar2 are as defined herein R5 N

i ndepende®idy include, but are not Ii edNHo, H,

al kyl, cyc|oal kyl, al kenyl, al kynyl r 1

het er oar yl L aryl al kyl , heteroaryl al k)‘?l h&®er ocycl yl ,
het erocycl yl al kyl , -C(=0) NR1OR1, -(( O)R]m-7C(O)CR10,

and substiRited forns thereof. 43 WD 2006/ 119146
PCT/USZOO@ 526 R RLRLS Ng Are ~>-Ar2 Arl N,
~>Ar22°‘ Ar S>- Ar ONNN,NHR5 t~~J ~ HN
N-N N \R ‘?L P 111-2 VI-1 VI-2 Y—OorS P1-R5 or

NRLOR 1
R5 1/T/ /‘/ />_ Ar
I1I-5 Ar I} />_ Ar2 OY

O N —— R NH
R5a_g\/\lt\|l/ R5a>\\<

5 R®
R I1-9 I11-8
Scheme II1
[00205] Compounds of Formulas III-5 and III-9 can be synthesized as illustrated in

Scheme ITI. To prepare a compound of Formula IIL-5, intermediate I-3 can be reacted with
carbonyldiimidazole in a suitable solvent such as THF or methylene chloride at elevated
temperatures to provide IH-1. Intermediate T1I-1 can then be alkylated with a suitable
alkylating agent such as, but not limited to, iodomethane, methyl trifluoromethanesulfonate,
or benzyl bromide, in an appropriate solvent such as acetonitrile or methylene chloride at
room temperature or elevated temperatures to produce imidazolium intermediate ITI-2, where
R' is alkyl or arylmethyl. In one embodiment, ITI-1 is alkylated using iodomethane in
acetonitrile. ITI-4 can be synthesized by treating III-2 with an appropriate amine of the
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~~\ R RLRLS Art+S>-Ar2 BrCN Art+S~ gr2 Arl_ N
~-Ar2 N H2N~OYN\N RI1ORLIN--~~ N NH NN N H2N VI -3

wO/ke04/114146 Schene VI [00212] Schene VI il ustPEX/ES$2006/016526
met hods for preparing 5-(1, 3, 4 t hi adi azol -3(2H) -yl ) -

Formulft nl?g? {ﬁg @%%'ﬁes Qf ;%g Bz%re g%.{a trl?,ﬂﬁl aﬁiﬁh@ ogihsogrolplyletheylamme or

excess fIYIdS aﬂladﬁntagfel iyt agctlﬂﬁs THBIIEIGIFb@meymne chlorlde In another
hi osem carbazi de and a suitable se uch as
emboqunétlﬂw anisHieged do iegesss I3 dr W%)ﬁ?lﬁeclﬁﬂn% iy A e 11-4.
0
s 150X B3 B BB TSty Py i s
hydrolysrs & the aﬂwﬂkylsac%l ubhmmﬂbpprophe’teeicmmcams 1Rt01u€amesllﬁm10 acid,
defji.ned her.ein. oses

TFA of Selftioacidis SuIE MISAPE BREEG, Sdhyer RTe SyEh 3 v coctone,
chlorof@ifmér; ofthdeY MYdthardl YfolloWel &yoRbMtion oRfthé Akfbtected intermediate
het er oaryl al kyl , het'er ocycl yI’, het erocyc| yl'al kyl, and
(whichsabsxist at @thikorasl aldetydlsfand Ipmiacgiahsprciesk and subjecdig this crude

s IR ToROGBECER G L SRR Y RE 3 bl e o

variety QBda0niah catiliidrisanciobs, &uﬁﬂcbtﬂﬁbﬂt@l foaslg asuwokstds one-pot procedure in
triethylamne or d||sopropylethylan1ne in sui tapl e
which $hey4isic Step| craprises) drpataenbcrth mmombm@ﬁonwéaolﬁhosp ine such as
oy i -
eSO, s PR BRI Sk flor 1.2
dibrombel gwaeirm}mmam eand| alsuitehler bafe |ssclmas higlethonteaning, ipgridine,

colldingnif Gidi %ﬁ STk Ry PP B LR ih & SRR A oride o

acetonitifle JYE 1RX aoAT Qlep é@m&?nseé“&e%%@%ﬂﬂ&%ﬁ@ble base such as DBU,
PCT/ US2006/ 016526 [ 00213] I n another enbodi nent as

triethylgmdnot diissoropylethylaming tag repsditemperatute or elgyated tempesainseg; or 2)

POCI;;,?&S@L ! %??ﬁ%%rqw%ﬁehg dﬁﬁ%{fﬁ%%oa}/é}# glgcﬁ% 85 tgﬁli?{ee, Wyndme,

acetonitigige MalTuste:]1évatedi te@pematieEsTeidi oiie @ mBodimemt,elIb-4 s heated at elevated
sul fur and P.is NRR ntermsdlate VI-1is then

tempergiin{ 8. APt TOEBER BiolBeriia, pas) & SEEryaer ﬁ@lvalgenif he crude
e, e -
prodck 3y A B0 SERLS, Measy P50 o, 4 airoms
1,1,2,2Attraehtvadéthsleyanda 6-di-teot-bitplpyridime Se dabiorvingthane followed by DBU
rme 1-2 can be treated wth hydrazi ne and
in acet%mtrgcbm, %&:&l j{l:ég'

base such as triethyl am ne,

[()0206‘}’I ' Soﬁfooﬁﬂéyﬁ?@)’d ahiRuld oﬁ%ﬁﬁﬁlahlﬁtﬁz 'a@esh'oﬁ/na in Scheme III,
ui t abl e "organi c sol vent such as DCM

1m1dazala;@n dntermedigte SH-2 @apebecmnwemdewtt@eagiwma@r%aulmtéeatment with
the apprr?prlfliﬁ earBFnongf%ggcgleFffl -6 %n tﬁgbé cg ) e%tsg dsu\é\fl teE E{C%Iamme

res Sui ase suc
diisoprbpylethbiehing e, exdedsSTB+60py lactditabRmsslesnt KACh3as THF or methylene

chloride. Oxidation of III-7 to provide ketone III-8 can be achieved by treatment with a

suitable oxidizing agent in an appropriate solvent such as methylene chloride or chloroform.
Suitable oxidizing agents include, but are not limited to, DMSO/oxaly] chloride/NEt; and
Dess-Martin periodinane. Intermediate ITI-8 can be converted to III-9 under suitable reaction
conditions such as, but not limited to: 1) a two-step, one-pot procedure in which the first step
comprises treatment with a combination of a phosphine such as triphenylphosphine, a
halogenating reagent such as iodine, bromine, hexachloroethane or 1,2-dibromo-1,1,2,2-

tetrachloroethane, and a suitable base such as triethylamine, pyridine, collidine, or 2,6-di-tert-
41
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NaHCO3, or NaOAc in an appropriate organic sol vent

such as DCE, DCM THF, ether, or acetonitrile at room
W@ eqvpRIHEIQr e or eI evated tenperatures to give PCT/US2006/016526

oxadi azol e VI - Functional i zation of the amino group

butylpyrec%g%rg)d an %?%J})%%%Bﬁ%?\ffgt séc'l_'leﬁ gy Enk tlorfder sicdutugitrile, and the

terocyclic Cormunl cati o

second @t%?(l)?amp@{eg)treahﬁ&iﬁﬁlﬁh Arsniteblai basel suckorss dHth ej&é@jlme or

. 44-52). RL Rl RL Ar2S> - A2
diisopropylethylaming 2t é,qcpqn@xgpﬁa'fqrq_'ﬂy eva'ﬁil tﬂﬁﬁé %Nie%r %f i’\2/) P‘@@lg, SOCl,,
Burgess Aleage}hlgor Méel %gée\lfté n)Aa su'ﬁlbl@ sof¥est sugh afoludie, Riridise; athomtrlle or

~ =) HN' RS Rs--~ Il N RIORLIN4S, N
THF at Me@itbi Nmpérdras VI | - 5 VII-1 Scheme VI [00215]

h I
[00207][:05 ﬁufgrdrty}qﬂlgrgésg%%s 683 ix E) kll P 4id Diradicagotemnedf herein, R’

epaf‘ed’ rom I nternmedi ate 1-3

1nclude§lsbﬁtl 1 Uﬁ&r aheddi 1, Seheirwl, \Bycloalys alieindd allgyoyliqwgl, heteroaryl,
ng intermediate VII-1 b Feﬁt' QN jit h ét]_O)RIO

arylalkyip mmoaxat&ylhumemw a*tenf%@cygg}'éﬂ y

_C(O)O&E;nga{q éﬁ%ﬁl&ﬁ& f U%%QQ;@(, 10pRE 1nH$Be@i€@t{tEDﬂﬂﬂudbs mudﬁzmit dimited

r|azoe|nasu bl e sol vent lalkyl,
to, H, aaclk HReycloalkyl diatdeh gl Oﬁkjft@rh,e arytethe;dleacr@l,cmy&llgae hegelroary alky

oni'trile at el evate ures followed by
heteroctyclafbﬁln’@mCYNYﬂﬂ X h@dasb‘ ?tgbtreﬁg Sﬁbﬁ? %le de or

sem carbazide to provide internediate VII-1.

Thi adi azoline VII1-2 can be prepared by reacting

intermediate VI1-1 with RQC8, EDCI, Mel 4 o0r other

activating agent, optoedal iy in the pA e of a

sui tabl e base such as try®et am ne or p—Ar?

di i sopr 8 hyl ani ne, Rfh a suitabl e B c sol vent
such as . JBENE DVF,—THFor—acetdpi ri | e.
Al ternativelly, VI1-1 can be synthesi2eéd™gia VII-3,

whi ch can be prepared by reactingRE3 with an
appr opri at g-3t hi ocar bonyl at i ng agent sulYhl as

t hi ocar bonyl di i m dazol e og Evocar bonyl ditriazole in
a suitabl e sol vent suchS§8emeEY 1 5 dichl or oet hane,

nmet hyl ene chloride, or acetonitrile at el evated
tenperatures foll owed by addition of hydrazinge. }
[00208]" eat MBelenef M | ilBistwnteh a suetherbl &1 SUERAENEL 23 -dihydropyrrol-one

thladlaazr(]){]mgsr I’lg}ﬁa(ﬁazo?'ngs of pér?nrullad FV 1"ca@ beFEP LT byak%ctmg intermediate I-3

with 3,4-dihydropyrrol-2-one (where X is a leaving group) in a suitable organic solvent such

as 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 (Chem. Pharm. Bull., 22(12), 2999 (1974)) in THF and isopropanol at
80 °C to afford a thiadiazoline of Formula IV-1.
[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,
NRUR!, -NRSOR", -SO;NR'R', .C(=0)RY, -C(O)OR", -OC(=O)R",
NRPC(=0)OR", -NR'C(=O)R, .C(=O)NR'R!, -SR", S(OR®, -SOR”, -
SOZNHC(-O)RIO NRC(=0)NR'R"?, -NR NRIPC(NCN)NR''R', -OR", alkyl, cycloalkyl,
alkenyl, alkynyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl, heterocyclylalkyl,
and substituted forms thereof.
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sol vent such as THF, nethyl ene chloride, ethanol,
acetone, acetonitrile or DVF provides internediate
wO/Rdo6/119160 one enbodi nent, internediate 1-3 i SPCEHS10861016526
with thiocarbonyldiimdazole in THF at el evated
tenperatures (e.g., from60 Cto reflux) and then
treated with hydrazine to afford intermediate VII-3.
Internmediate VII-3 is thengneacted with anAacﬂ'Ud
anggrldeln di chl or onetMhagest o give VI 1-1,"" i s

nrledted with POCL3 and H dl soprépyl et hyl ani ne NIpY 3

at A,enper ature Nhl ad| azol e sV Nj’z’. ["b0216]
Al lirifat i veTy,as”s V@‘b& Scheng VI'T S
5-(1, 3, 4-t hi adi azol - yl) - 134-th| azole VIl-2
can be prepared thrdugh thiadiazoline VII-3 upon
treatnment with 1,1,1- trial koxyal kanes and sui tabl e
aci #3such as p-tol uenes¥if oni ¢ aci d, canphorsul fonic
acid or TFA in neat 1,1,/1- trk,al koxyal kane or in a
sui tabl e sol vent such a W DCM or al coholic
sol vent at el evated tenperatures. |In another
enmbodi nent, VI1-3 is reacted with trineth
[00210Pr t hofsehemé eVadulstra:eal Eytnilféh%drmf nNPrepRring 3 €/4u5e ﬁ’é’é’STQFIHﬁZ(’l 2y

acid at, 60 Ct ord V. e fed"HEMOPBNin a manner
thiadiapelney Af Horpy gtewffdlé can L 8° @e IJtar eated w th

mmﬂar@o%ehﬂ} eﬂ@cl(ﬁf §§!51113 6n ®chems Ul.t &Ihl(me dralsslimenth I-3sis reacted with
yl'am ne, diisopropyleth

thiocarbaAdiimidazaele 1a§ﬁ%§rrpﬂp)é apgt 515 t@a‘g:&v\(/}g}f% %g%rg%e Ot reflux
to .affo([g)g?l\(L -Ilengg‘?rggkt birorR | eacégf?&iaﬁlg Lteoa§é shéas dh@cﬁmepﬁéthylamme or

rrDera ure I ve thiadiazole V|- diate V-1
tr1ethyi:a¥iﬁﬁé taed hdrtliintheofredelnee oﬁmldr@ergttwrfumtfqypg‘gf Interrne iate V-

di | VIT-5 (Ar
where %{sg)lles\gggggmgi canpigg(‘é)pég‘? L tt%(?%‘lr%%m CehY %\Kgﬁ?%ﬁ)table base such
as, butép%éﬁ)lge%%&zagl%gjda'i_éﬁﬁie%ﬁé TE&UM@DMNa(()HQGBby h&‘&@g)r;termedlate

or the purposes_ of Sche I

V-1 atﬂaevate!& %mplaﬂdi?ulamm R‘sullabéfr ergaglcwal\feﬁb é“chrPgeEy# étlgifb"ll pgethylene
| S.Nnot RifBaiment! ¥3l is heated at

Cthﬂ@y cllaloéneﬂwyet e r’ﬁﬂpmp&fl ﬁ th%gr g‘i’ %Iet eroary]

h e7(e yC inkMHF td‘lﬁ’fcﬁd(adkuaﬂytlqume 0 Formula V-2.
elevatgtle%é@giéﬂycmilr@% kyl | ang substt

gd .46,WD 20 5
[OOZIHCT / USPontequeszes of Seheane Ke?‘ed% A3, o, 85 %?Il]eag%%ﬁr n R an;‘
SENY1, Dydoalyi2 alfenyl, alklynyl, ary
1nm_e,nﬂﬁntkf 1ncf6‘5%1 @2“2{3 1%;[ 1%%&12@0%%% %Jy 1?[ ?\?Zaw I}{ (1 %N o
heterd%yl*‘sdrylaik@ﬂl 2 he@réarialkiyl, heterocyclyl, heterocyclylalkyl -C(FO)NR"R

-C(=O)R1°, -C(O)ORIO, and substituted forms thereof.
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~NH R ORS VIII-2 Scheme VII1 [00219] Schene VII|
iIlustrates methods for preparing
WG2(0d/1®146 t hi adi azol -3(2H)-yl)- 1, 2, 4- oxadi azoPEBUSZ006/016526
Forrmula VI11-3. Thiadiazoline VIII-1 can be prepared
byRHaactl ng internediat eR;Lll 2 with N-hydroxyam di ne
or Shydr oxyguani di ne i nc% gui tabl e organic RDI vent
A s DCM  THF, DCE, Adl peaDVF or aceqq P |
OImNerN diate VII1-1 ¢ E~Nconvertedtotf&1a|%f°‘ine
I'1-3 by treatnent V\nth@dehydratlng ag or by
@/lng Al-ternati vel |11 ——eambeRiT orned to
Il &, wherein OR |s§\l eaving group, b t r eat ment
W #hhacetic anhydri de,y7acétyl chloride,
met hanesul f onyl chlorlde p-t ol uenesul fonyl __chl oride
onply ke reagents. Inter mdtilate VI 11-2 can b&! 3yc| i zed
gohtgl adi azoline VI1{<3Hhys tregtnent with a
ehydrating agent orphys 10 n [
[ ntFr mediate 111-2 is _hr eggi?eggvm t one embodi ment.

N- hydr oxyacetam dine in DCMto give I
VI1]-1 wherein RS is methyl. Interme te VI11-11is
treated with acetic anhydride in DCMto afford VIII-2
where R is C(OM and R5 is nethyl. Internediate ’
?/IhIFUZ |s|then Iheated i ngpyridine at 80 Cto gi wé
azol i ne I1-3 [O 80] For the purpose

S&ﬁ?}—\ﬂ\rﬂ . Arl, ARd Ap—2dare as SeanedSAﬁgﬂ,\; ﬁ_Ar
(h%d W5 i néTudes, butOis™Nadt |imted t ik, RR(

al)kyl , cycl oal kyHgN'a(\ké%yl al kynyl , 5%1 _<

Ne eroaryl aryl al kyIN eteroarylalkyl heterocyclyl
heterocyclylalkyl and substituted forms thereof. 47
WO 006/ 119146 PCT/ US200%4016526 0 e X Rf Rl Hthg

ternedi ate

nYAIL1S Ar2 RS Rh Rg SSN-NIX-1 Rh Il Al Ar

. 2

SNNY N2 P R R IX-2 11-1 "N
Scheme VI

[00212] Scheme VI illustrates methods for preparing 5-(1,3,4-thiadiazol-3(2H)-yl)-

1,3,4-oxadiazoles. According to one method, intermediate II-2 is reacted with the

appropriate hydrazide, thiohydrazide, semicarbazide or thiosemicarbazide and a suitable base
such as triethylamine or diisopropylethylamine in an organic solvent such as DCM, THF,

DCE, acetone, DMF or acetonitrile to give thiadiazoline VI-1 where YisOorSandPisR’

or NR'°R!!, where R'® and R!! are as defined herein. For the purposes of Scheme VI, R’
includes, but is not limited to, H, alkyl, cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl,

arylalkyl, heteroarylalkyl, heterocyclyl, heterocyclylalkyl, and substituted forms thereof.
Thiadiazoline VI-2 can then be prepared by reacting intermediate VI-1 with POCl3, EDCI,
Mel or other activating agent with the optional addition of a suitable base such as
triethylamine or diisopropylethylamine in a suitable organic solvent such as DCE, DCM,
DMF, THF or acetonitrile. In one embodiment, intermediate ITI-2 is reacted with
acetohydrazide and triethylamine in DCM to give intermediate VI-1, where P is methyl and
Y is oxygen. Intermediate VI-1 is then reacted with POC]; and diisopropylethylamine in
DCE at room temperature to give oxadiazole VI-2.
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ORe p R RgYRhIX-3 Schene | X [00221]

Thi adi azol yl t hi adi azol i nes of the Formula | X-2 can be
w@e@parads from internmediate 11-1 as il | ustratBdI/U82006/016526

Schenme I X. Internediate I1-1 can be converted to I X-2

by heat | r fndiesenesld VIkitamedigel JII-2 can be
(00213} o g8 g”%ﬂé%%@%ﬁﬁég ot her sui tabl e | ea\é@g 9ERUBCM or
reacted WithSa @¥ykg@fcarteiideun a suﬁ@zh) organig( W)ent S\&llgﬁﬁgr ,tl\’}lpo ’ o

nitrogen group or, an optiona St/ aAd lpor NRIR'.
DCE afgroptip fenipefafuigrioj HY R Juf “}ﬁdbaﬁ’? 11\)1%/10“31%%3 itSpLLst an i nteger
Intermeféliagé;}]’ %—llt iglslﬁﬁg it @NwitR B QIR Abd sshblenttivtiop agent to give amino

or alcet pne, at el|,evat e‘%;,t eager atures to
oxadiaZoteVI-8ewhteinR ', Appriop® atrd Ry ¢ 8 |206A 881 %- 1

ncl , _but are not Jim . e TI1-2 can be treated
[00214|b_ chlu%i@&?g‘l"%‘ﬁe%aﬂ&% glldvgﬂ hfgﬁfﬁeﬁle VI, intermediate can be treate

orocycl opent anone and .
with hgfgiiﬁ@ o) ax appiOpibatd tasopudleRs diieiylamyag, bﬁwp@_&’& thylamine or
ional Iy, a _ base such as diisoprqpy MF
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VII-1 VII-2 VII-S

Scheme VII
[00215] 5-(1,3,4-thiadiazol-3(2H)-yl)-1,3,4—thiadiazoles of Formula VII-2 can be

prepared from intermediate I-3 as illustrated in Scheme VII, One method includes preparing

intermediate VII-1 by reacting I-3 with an appropriate thiocarbonylating agent such as
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NH2 NCCOR5 R5 11-1 X-1 X-2 R R6NHNH2 Ar1-~S>-Ar2
X-3 NNN R6.-NVN R5 X-4 Scheme X [00223]
waeiaaoliyd t hi adi azol i nes of the Formul a X-4 caPCDhES2006/016526

prepared frominternmediate 11-1 as illustrated in
th100§ %Ogﬂglrl%iaqak&gi&l gc#}ﬁ'{b%agldltf]iagggc%/ él? gln k)ll%ggtﬁivéﬂt Qe B THF, 1,2~

dichlsteethahd, emsthlyleaatchdorizle, @s atklonitritet htybkemaed: hémpérdieres followed by

acet one, acetonitrile or DVF t.o X-1. . . .
treattpt YA the, APRFODYALS. Hrdipztie %rywe%rL £ PEPViif idgrmediate VII-1.
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car bonat e, or Ag20, I n an appropriate sol vent
reactingdh3 astha@eamwrlwmlwhwla@ng mpnt SR ab thipearbepyddiimidazole or
vioconfALLIRT 1 SERIE oo, Y S5 P AR e
chlor&&?tcﬁn atdtonigrilat at eleoaed ceppeaturee folowed diye\adtition of hydrazme

eratures to afford triazole X-4 as t re omna

Treat tplestiak VIpeih Roviebln erkaate, aphiAtige O3 U RS By s@propriate
solveh® sﬁ’&lt ?é rﬁ&h@@ﬁe ehiBAAL, r@%nol | ace?bn'esaéé't(?lﬁﬁﬁg OWMDMF provides

enzoy |soth| ocyanate I n THF at’ refluX as shown in
interiBedietee VII-1.0 gilre ia(nd embedmmmt RointegmgHistey| I-3 is reacted with

o S B e By ) e
treate-Elr ﬁﬁﬁ 3\’12&1%2&1@ tefafioW {nferydiafZ VIE3.| IitedhbdiaR! VILPW Wes reacted with
erein R6 is hydrogen. [00224] For the purpaoses

an a@f;i Mdﬁéﬁ o diehloymmethang tar givar ¥llah™ whichnisdtreateds with RCls and

ol o e 6108

[0021:6]31' / USZNEiﬁﬁllﬁ)ﬂ.\&EQGas ﬂ’foWrﬁhkﬁbherﬂm‘Bf\HI o0& W3 ditkialljazol-3(2H)-y1)-1,3,4-
eteroccy eterocycl yl al ky]., and stituted f

thincgelecBIS sk bermermsst Helaadinoing VAT bpof hegmegt Wit 1L1-

trlallﬁx%/ﬁi(éﬁéh’ P& YRRk ¥Eid AbK 88 ¥lioluahdsu¥hic a@fdy kamphorsulfomc acid or

eroary het erocycl yl, and substituted forns
TFAtm emeaolf 1,18riAlkpxywlleane R il sRitAble selSe@GRIsh Rs RMENPICHI, or alcoholic

solvent at Ifﬂeveﬁ?ed tem'}g‘eratures. In another embodiment, VII-3 is reacted with trimethyl

orthoformate and catalytic amount of p-toluenesulfonic acid at 60 °C to afford VII-2 where
R’ is hydrogen.

[00217] Intermediate VII-3 can also be treated with BrCN in the presence of a suitable
base such as triethylamine, diisopropylethylamine, K,CO;, NaHCO3; or NaOAc in an
appropriate organic solvent such as DCE, DCM, THF, ether, or acetonitrile at room
temperature or elevated temperatures to give thiadiazole VII-4. Functionalization of the
amino group affords thiadiazoles VII-5 (Arzneimittel-Forschung (2003), 53(5), 301-306;
Heterocyclic Communications (2003), 9(2), 199-202; Arzneimittel-Forschung (2003), 53(1),
44-52).

[00218] For the purposes of Scheme VII, R!, Arl, A%, RY and R are as defined
herein, and R includes, but is not limited to, H, NR!RY, alkyl, cycloalkyl, alkenyl, alkynyl,

aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl, heterocyclylalkyl, and substituted
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RO NHX-21-2 R I NN -N-N RK NRK Rk R R R
XI-1 XI-3 XI-4 Schene XI [00225] Schene Xl
WO kdoes19136 es a net hod for preparing PCT/US2006/016526
pyri di nyl -t hi adi azol i nes and
P & rimdyl -thiadi azolines, using pyridine based anal og
OImSYPe§olys” shown, or an appropriately substituted
pyrim di ne. Substituted thiohydrazides of formula
Xl -3, can be readily formed by reaction of XI-1 with
anRrappropri ate conjugateRthioester XI-2, in an

1
appe8pri ate sol vent s et.hanol, DMF, THF,
g‘é%ﬁt‘&%s at room HP‘E’AI CFor exanple. at %r@%}_Arz
np@rature rangi ng '?6n1-10 Cto 30 C under ohasiey
chadi ti ONS SUCh as, potNissi um carbonats, sodi N
ar ate, sodi umsi bonate, triethyl am ne
S t,‘?N,r entities. Thiadiazolines of ,Fornula, Rf-4 ggfs

be pﬁepared by reactip i nt nedia?%E%I-B th an
appopriately substituted al delyltd op tone 1-2 in a
sui t abl e organi c sol vent such ae N et hanol ,
nmet hyl ene chloride, 1,1-diethoxy f_'hane, i sopr opanol
or the like, at a tenperature na g ng from for
exanple, 23-80 C. In one enﬁ&ﬁiﬁ%@t, XI-3 is reacted
W th benzal dehyde (Acta Chem  ScandYIl-24), 789,
(1960); J. Chem Soc. Perkin Trans | (2), 360 (1981))
in ethanol, with catal yehempydlfbchloric acid, at a
tenperature of, for exanple, 23 C, to afford a
t hi adi azoline of Fornmula Xl-4. [00226] For the

[002]{?(}1 I pos &Stherne SCIME ifkisikhtes glethdéisl foameepAridg k@ , hé-tidediprd B (2H)-y1)-
erein,

2 e SR g PEE Y DA st
by SO A SR s i
solventC{ieDaNRIIN] THF; BRE) acetS{eDDMB or agdomtrde. Intermediate VIII-1 can be
SO2NHC(.=Q).R10,, - =O)NR11R12. ., - NR1Q : .
conve_&lg’cﬁgzp&%o?ms y%ﬁ&%g/ %ea mens e\ﬁgﬂil a g%}w%eﬁﬁéb %‘%ﬁf %}2by heating.

AlterP8HREPVHE-1 &y b@llerbforhel eF aanyp alvkytein DR ek ac kalink, group, by
het erocycl yl al kyl , and substituted faorns thereof.

50
treatrdt 20640 anly PiF/ asstd oblondespethamssplionyd chiqride; ajojuenesulfonyl
chlorigbe a(g\r“n lilyeHre%%gIﬁ;%A FRHERatY VTP ! bexkjlc%zgd B\hiadidzdfine VII-3 by

treatment with a dehydrating agent or by heating. In one embodiment, intermediate III-2 is

reacted with N'-hydroxyacetamidine in DCM to give intermediate VIII-1 wherein R’ is
methyl. Intermediate VIII-1 is treated with acetic anhydride in DCM to afford VIII-2, where
R'is C(O)Me and R’ is methyl. Intermediate VIII-2 is then heated in pyridine at 80 °C to
give thiadiazoline VIII-3.

[00220] For the purposes of Scheme VIIi, R!, Ar!, and Ar? are as defined herein, and
R’ includes, but is not limited to, H, NR!R! alkyl, cycloalkyl, alkenyl, alkynyl, aryl,
heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl, heterocyclylalkyl, and substituted forms
thereof.
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RS RS Yp Rha Yp Ra XII-1 XI1-2 O Arl)~RL 1-2 R1

Arl+ SN N/ Are RS XIIXRsanR5 Yp Rea X I-3
w®ehwere1d | [ 00227] Schenme Xl illustrates a neCTos200€016526

preparing bicyclic pyridinyl-thiadiazolines and

bi cyclic pyrimdinyl-thiadi azolines, using

appropriately substitufijed pyridinyl hydrazines X I-1

as depicted or sinmk ysti tut ed pyrim dignyl
Rf-1 can be conver e
n, sulfur, -S(O) - af Ar

hydrazi nes. Internedi\ate
substi trRit ed nitrogepn group or an optionally

XI1-2 wherein Y isRr

substlt ed carbon gr ., nhis an i om to4
andﬁﬁ | )>>—¢-|z\t2eg 315_1>to 4:R it dogen or an
optgQnal+y substituted carbon group, tion with
an appropriate thioester Xl-2, in a ropriate

sol veNH, such as et hanol, DWF, THF, ,wateipor 51 WO
2006/ 119146 P%Q{SZO%/ 016526 Im?m'/ﬁuras & or bglow
room t¥dper at ure far_exanpl e hetween -10 C to 30 O
utilizing bases such agg potassium carbonate, sodi um
car bonat e, sodi um bi car gpnat Ee triethyl am ne and
simlar entities. Thiagia nes of Formula XI1-3 can
be prepared by reacting,i sRhediate Xl 1-2 with an
appropriately substiR® Y al dehyde or ketone 1-2 in a
sui tabl e organi c sol \nt guch as THF, ethanol,
nmet hyl ene chloride, 1,1-di ethoxyethane, isopropanol or
the like at a tenperatuSehema X ng, for exanple, from
23-80 C as described in Schene Xl, and exenplified in
(Arkiv Kern!. (9), 255, (1956); Acta Chem Scand.

[0022(1 4), 89adikARAMadiakofh&MorSAfe. FoahKiaNIXTX aag be (Biepared from

0 (1981). For the purposes of Schene X, Rl, R5
1nterrﬁ§‘,chate AF-1 as ahestrated inSeheme Déeintpraepdinse B-h cambp Fowyertgd fg 1X-2 by

heating \51%% an appropriate cyclic ketone X-1, wherein X is halogen or other suitable leaving

group, Y is oxygen, sulfur, -S(0)-, -S(O),-, a substituted nitrogen group or an optionally
substituted carbon group, n is an integer from 1 to 4 and p is an integer from 1 to 4, in an
appropriate solvent such as ethanol, DMF or acetone at elevated temperatures to provide IX-
2. Appropriate cyclic ketones IX-1 include, but are not limited to, 2-chlorocyclohexanone, 2-
chlorocyclopentanone and tert-butyl 3-bromo-4-oxopiperidine-1-carboxylate. Optionally, a
base such as diisopropylethylamine or triethylamine can be added to the reaction mixture
when II-1 bears acid-sensitive functionality. Alternatively, compounds of the Formula IX-2
may be synthesized by a two-step, one-pot procedure in which an appropriate cyclic ketone
of the Formula IX-3 is first halogenated by treatment with iodine, bromine or other suitable
halogenating agent in a suitable solvent such as ethanol, acetic acid or carbon tetrachloride at
elevated temperatures and then subjected to II-1 at elevated temperatures.

[00222] For the purposes of Scheme IX, R!, Ar' and Arare as defined herein, and R°,
Rf RE, and R" include, but are not limited to, Cl, F, cyano, nitro, azido, -OR', -NR!RY,
NRI“SO,R", -SO,NRMR!, -CEO)RY, -C(O)ORY, -OC=O)RY, -NR'C(=0)OR",
NRPC(=ORY, -CEONRRY, -SRY, -S(O)R®, -SO,R", -SO,NHC(E=OR'
NRC=O)NR!R'?, -NRC(NCN)NR''R'%, alkyl, cycloalkyl, alkenyl, alkynyl, aryl,

heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl, heterocyclylalkyl, and substituted forms
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Arl ] ~)__Ar2 RA"INNN XI11-3 ,CN NH N ZCN )~ Rd R20

ZQ |l 21 Avt N~Ar2 Arl~ ~-Ar2 Arl~ > Ar2 R4~ N
WEAm6/ 116 RA~N-N  XI11-1 XII1-2 XII1-4 N OR22 PRIBSA06/016526
NH2 N" | NR2O Arll ~/>-Ar2 ZWHRIINNI1 RAN~-

-Ar2 XIlr-5 Xi11-6 Schenme X111 [00228] Schene X1
thereqf} | ystrates a method of preparing conpounds of the
Formulas Xl I1-4, XIlI-5 XIl1-6 and XIlI1-7. XlIIl-1
can be synthesized in a manner simlar to that 52 WO
2006/ 119146 PCT/ US2006/ 016826 pr eviously described in
t he Bbove Schenes. Nitri I1 can be convert d to
|m1 X LI- 2 wherei Ns%‘gen by treat nge WI
hg rBlis _sol ution oﬁHCl in nethanol,. ethan N\Nor
ot er appropriate alc olN/t | owered or ambi‘ent
temperatures. X 11-1 ¢ax be converted to thioiNG@R%
XII1-2 wherein Qis sulfRir by treatnent with HJ and
the dbpropriate thiol in xeat thiol or a suitabke
sol vent such as net hanol, ethanol, ether or benzene.
I nhcgrt ain enbodinmentgr Xll1-1is subjected to
anhydr ous et hanolic gt 0 Cand allowed to warmto
room t B éri‘ﬁ@\”‘éeture t o A&f flor p—Ae hydrochl ori de salt of
XI11-2 whdrein Qis oxgeh and Rd is ethyl. X II-2
can then be Ttonvertéaito am dine Xl I11-3 by treatnent
wi th anmoni a or REHA\A propriate amne in ethanol,
nmet hanol or other appsopriate solvent. In certain

r

enbodi nents, Xl11-2'is treated with an amne in
nmet hanol at roomtenp®dature to afford XlI11-3 or a
tautomer thereof. XliI1-4 can be obtained by subjecting

the hydrochloride salt XSchemeds cyananide in
al coholic solvent, followed by treatnment with
triethylam ne or ot her suitable
[00223] Triazolylthiadiazolines of the Formula X-4 can be prepared from intermediate

II-1 as illustrated in Scheme X. Intermediate II-1 may be acylated with the appropriate acyl
halide or acid anhydride in a suitable solvent such as THF, methylene chloride, acetone,
acetonitrile or DMF to form X-1. Alternatively, X-1 may be synthesized in a manner similar
to that of intermediate II-2 as shown in Scheme II. Intermediate X-1 can then be alkylated to
form X-2, where R' is an alkyl group, by treatment with methyl iodide, methyl
trifluoromethanesulfonate or other suitable alkylating agent in the presence of a suitable base
such as sodium carbonate, potassium carbonate, NaOH, or Ag,O, in an appropriate solvent
such as acetone, acetonitrile, THF, DMF or methanol. X-2 can then be treated with a
hydrazine of formula X-3 in a suitable solvent such as ethanol, DMF, THF or acetonitrile at
room temperature or at elevated temperatures to afford triazole X-4 as the predominant
product. When R® is hydrogen, X-4 or a tautomer of X-4 is obtained. In one embodiment, I-
3 is treated with benzoyl isothiocyanate in THF at reflux as shown in Scheme II to give X-1
wherein R’ is phenyl. Alkylation of X-1 with methyl iodide and sodium carbonate in THF
affords X-2 wherein R' is methyl. Treatment of X-2 with hydrazine in ethanol provides X-4
wherein R® is hydrogen.

[00224] For the purposes of Scheme X, R!, Ar' and Ar® are as defined herein, R’
includes, but is not limited to, H, alkyl, cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl,
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base and the appropriate amne. Alternatively, XiI1-4
can be generated fromXl11-3 by treatnent with

w@e y@nogame br om de or cyanogen chl ori de and PCT/US2006/016526
triethylam ne or other suitable base in an

ot RS Ry e SR R SHSPR i ot e

m!t’}y 1ntcfu‘a@t Hﬁ% n¥ ﬁl'ﬂlt@d[‘tcﬁ'}l(%k/ﬁ% Soal kY, IR Nk yis], 221, heteroaryl
salt thereof in ge esence of triethylam ne or

heteragyiekyl, asldlsu‘aﬁit@ed)ﬁymslt reafhanol , nethanol, or other
suitable solvent. In certain errbodi ments, XIl-2,
wherein Qis oxygen and Rd is ethyl is treated with
the appropriate al koxyam ne hydAréchI oride in ethanol

at_ roomte re to aff R181l\r R’
ﬁk%?' &{p&f A g{ﬁl ereln é\/,

yliZ XI1T-6 “can °be pr o om XlAr1 by g />~Ar-’-
;u ecting XIK22 to the |ap ropriate [tﬁng,subét tl
’ Ne at room tenper at up el evat ed t enper at
etdhanol, nethanol, or othet appropriate solvent.Rr53

WD 2006/ 119146 PCT/ US2006/ 016526 R1B R20 NN, Rz1
Z,NRL7 Arll n> Arz R4/N N XIV-2 Rla H NR19

¥N R17 ZN, RL7 WArl />A A8 ) rz W R4, NN --A X4
iNN XIV-1 RA XIV-3 CN NRlIs z N, R17 W Art />-Arz
RANN XIV-4 Schenme XIV 1002291 Schene XIV illustrates
a nethod of preparing coSphemeXIof the Formnul as

[00225] Scheme XI illustrates a method for preparing pyridinyl-thiadiazolines and
pyrimidyl-thiadiazolines, using pyridine based analog XI-1 as shown, or an appropriately
substituted pyrimidine. Substituted thiohydrazides of formula XI-3, can be readily formed by
reaction of XI-1 with an appropriate conjugate thioester XI-2, in an appropriate solvent such
as ethanol, DMF, THF, water or mixtures at room or below (for example, at a temperature
ranging from -10 °C to 30 °C) under basic conditions such as, potassium carbonate, sodium
carbonate, sodium bicarbonate, triethyl amine and similar entities. Thiadiazolines of Formula
XI-4 can be prepared by reacting intermediate XI-3 with an appropriately substituted
aldehyde or ketone I-2 in a suitable organic solvent such as THF, ethanol, methylene
chloride, 1,1-diethoxyethane, isopropanol or the like, at a temperature ranging from, for
example, 23-80 °C. In one embodiment, XI-3 is reacted with benzaldehyde (4cta Chem.
Scand. (14), 789, (1960); J. Chem. Soc. Perkin Trans I (2), 360 (1981)) in ethanol, with
catalytic hydrochloric acid, at a temperature of, for example, 23 °C, to afford a thiadiazoline
of Formula XI-4.

[00226] For the purposes of Scheme XI, R!, Ar! and Ar? are as defined herein, R;, R;,
Ry, and R; independently include, but are not limited to, H, halogen, cyano, nitro, azido,
NRR!,  NRUSO,R®, -SONRIR!, -C=O0RY, -C(O)ORY, -OC(=O)R",
NRPC(=0)0R”, -NR°C(=O)R", -C(=O0)NR'R', -SRY, -S(OR®, -SOR”, -
SO,NHC=O)R!, -NRYC(=0)NR!'R?, -NR!’C(NCN)NR''R™, -OR", alkyl, cycloalkyl,
alkenyl, alkynyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl, heterocyclylalkyl,
and substituted forms thereof.
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XIV-2, XIV-3 and XIV-4. Am nes of the fornmula Xl V-1
are prepared in a manner simlar to that described in
W b@ealawe Schenmes. Amine Xl V-1 can be conver t BGI/US2006/016526
XIV-2 by treatnent w th a guanidinylating reagent
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Conpound XIV-3 can be obtained fromanmn 1 by
treatment with the appropriate imdate pr imdate
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al coholic solvent at elevated tenperature. In certain
enbodi nents, amne XIV-1 is treated with the R
hydrochl ori de salt of an ethyl imdate and

triethylam ne in refluxing anhydrous et hanof* WJ’
afford XIV-3 or a tautoner thereof. Conmpoynd XyV-
prepared by treatnment of amne XIV-1 wigth
appropriate cyanoi m date or cyanoi ni gat E(| n
conbination with a suitable base, |n \akcoholic

solvent. In certain enbodinents, ankA -1 i S
treated with an N- cyano et hyl imdate cRi ori de
and triethylam ne in anhydrous et hanol tpo aff%rd Xl V-4
or a tautomer thereof. NR2 | 11l HN ~N, OR22 H

"(( ZN RL7 Z,NR17 Z N RL7 Al WP, @r 2 Ar1 W
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Scheme XI1
[00227] Scheme XII illustrates a method for preparing bicyclic pyridinyl-thiadiazolines

and bicyclic pyrimidinyl-thiadiazolines, using appropriately substituted pyridinyl hydrazines
XTI-1 as depicted or similarly substituted pyrimidinyl hydrazines. Intermediate XII-1 can be
converted to XII-2 wherein Y is oxygen, sulfur, -S(O)-, -S(O),-, a substituted nitrogen group
or an optionally substituted carbon group, n is an integer from 1 to 4 and p is an integer from
1 to 4; X is nitrogen or an optionally substituted carbon group, by reaction with an

appropriate thioester XI-2, in an appropriate solvent such as ethanol, DMF, THF, water or
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[00230] Scheme XV illustrates a nethod of preparing
conpounds of the Fornmula XV- 2. Amne Xl V-1 can be
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such h§ TCHT, teiafok minaklylemntlisdoriddy/-111 dﬁ:t}tdxyahanb \isaphopaesicesthe like at a

al koxyam ne_hydrochl ori salt apd tri.et am [ .
temperpEisneng, fosexampl Feﬁﬁ?}gggtm%&t 3 es%rllbje\gll 1y ggg@nez&gran exemphﬁed

in (A%@Vk%gp@ %@R‘e@g?ﬁﬁ&%ﬁl&@f&ﬂ% ](il@) 7i%) émoﬁ/ @1165;52%0 Perkin

TranZ] ()| BERUPS1).~FoAtle Mirpdsee ofiSchgmadl, /B: 1R’ /R and ‘A7 are as
F% NN RAIINN R&'N'N XIV-1 XVI-1 XVI-2 Schene XVI

defing I@"ZST Scheme XVI illustrates a nmethod of preparing
conpounds of the Formulas XVI-1 and XVI-2. Conpound
XVl -1 can be prepared in one step fromamne Xl V-1 by
treatment with a cyano-guanidinylating reagent s h
as, but not limted to, an N- cyanocarbam m da
S- al kyl - N- cyanocar bam m dot hi oate, or dicyana R21
salt. Alternatively, compound XVI-1 can bep 3/ >_Ar
synthesized in a two-step procedure from Xl V- Nb
initial treatment with a reagent including, Rbut not

20

l[imted to, an N-cyanocarboni n date or a Xii-3
N- cyanocar boni m dodi t hi oate, optionally/in the

presence of a suitable base, followed by subseqluent
treatment with amonia or the appropfiate anmne.YlIn

certai n enbodi nents, the hydrochl6ride salt of am:me
XIV-1 i f55 subj ected to di pheRyl cyanocar boni m dat e and
triethy Nni ne in I sopropa Rroomterrperatu e/]\
follo qvbytreatrrent vvlth ammnla or the app @rhﬂte
amaAr n fanol ak ref rai-ur-e-»Co AR
XVI 4?/ be prepar ed by N ‘\g nt of con‘poug DR
wi tR acid and water in Rt“suitabl e solvent. IRt certain
enmbodi xmat s, conmpound XVI - Xii-3 treated with Xi-4
hydrochloric acid in nethanol and water to provide
conmpound XVI-2 or a tautonefr thereof. 5BV -
2006/ 119146 PCT/ US2006/ 016526 -OR

,R18 Z

N
| i
Z)\N,Rzo Ar' | D—AP
H 4+ N
o :
ATl A Xlll-5
RN
XNi-6
Scheme X111
[00228] Scheme XIII illustrates a method of preparing compounds of the Formulas

XIII-4, XIII-5, XIII-6 and XIII-7. XIII-1 can be synthesized in a manner similar to that
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RI8 NII" R2Z NR19 i Z, O At ~--Arz R22 NNNHR4
Z,OXVII-2 Art W> Arz RI8 NN N R4' Rzz Rz0 XVII-1
waloobliMa46 Z. O Rz1 WAt 4 ~N N ~--Arz R XVI | PGI/US2006/016526

Schene XVIl [00232] Schenme XVI1 illustrates a nethod

prev1W )F Cﬁ%@%(iﬂ]ﬁ%é%% gbdg?m?%éﬁﬁ%go)u II"'-ll?g%p co%vertegqg imidate XIII-

2 whittR3 ¢ QX}k@én dyShdathétt wiftoat ghyardud @ol@lh@ﬂ af 81016 n@fthanol, ethanol
amnes of the forrmula XIV-1 using the apprOfrlate

or otltér pprrpptiate dleokel Briewpied o pmbient TaHsEEHES XD eanbe graverted to

wio BRSSP FERT b AR He) okt i i

neat W}lélho?azwithlﬂ@ PRas uch Bs &t[bthﬁhbl; ofibdniot, &hérvenbemene. In certain
el evated tenperature. In Certa

embogjments; AR rd isqabjectedtg anhydigsedh Oﬁgtﬁ{%ﬂ@nﬁ Qﬁra&éﬁﬂlswrs%o warm to

room g#mﬁ)el‘a{ur@% 5'1%&' thb Wy&%‘bﬁloﬁ?g sdif bFX'iYIL?WhQFem Q is oxygen and RY is

uxing a ute “ethanol to afford
ethyl! aXiflb@ecant thex befcon@rtedda ramxmb IXBI-8ay beatmpetpwtbcanbvoma or the

t t t.of_ al -
sope G 1o e RS Y et BiPURnks B Bmons
x111-l2n§ut?§a&éé WidamaiBid Wl nRMaRbDEE 8bm Q@ﬁp&dﬂutm(d @fford XIII-3 or a
di net hyl - 1H- pyrazol e-1 - car boxam di ne

or
tautomm tisirerifn oKL nss b fobtrveedaby dubjectipenthei iy droshiloride salt XIII-2 to

cyan:ﬁglgg gﬁ g? & SLA?S t%('él:,\//elgc: If(f/ﬂa%ve%t %ﬁ{aaﬁé@ﬁ@gfﬁge pr Bé#é% ott)ther suitable
base SHYjRE faplﬁl@prléf‘e’ | dmihe.t Q‘\Rerhhtbfe@t, eXIdd gamahe @emthmﬂ Ifn;gn XIII-3 by

reagent such but t | t
eata g sobRtR B Shag GG, DY ine o ot suabl

base % %Qﬁ%ﬁgﬁt b - sBHEAX YRR UMHndL, ]a'EEtBHﬁfi‘l%oJ:}ﬂoﬂofoml or DMF. XIII-5 is

ine in a suitable Sol'vent foll owed by
syntHeaﬁm/ﬁbmoXIIﬂﬂebmtreKtmcnﬂ wijh gn elkosyamiges hytdiexylamine, or a salt thereof

o AR 1S GRS b2 2o S

solve'n§ I &b RteMbddiments, XIII-2, wherem Q is oxygen and RY is ethyl is treated with
N,'N- bi s(t ent - but oxycar bonyl )- }/razol e-1-
the appropnate alkoxyamine hydrochloride in ethano at room temperature to afford XIII-5

wherein R'® is alkyl. XIII-6 can be produced from XIII-2 by subjecting XIII-2 to the

appropriate mono-substituted amine at room temperature or elevated temperature in ethanol,

methanol, or other appropriate solvent.
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carboxam dine in tetrahydrofuran, followed by

treatnment with hydrochloric acid in dioxane to 57 WD
WQe6N11919146 PCT/ US2006/ 016526 renove the PCT/US2006/016526
_tert-butoxycarbonyl protecting groups to afford XVII-3

or a tautoner thereof wherein R187v§%¥@oand R2' are

hydrogen. R18 N Y R19 ZN OR Art -Ar2 RA'NNN H zZ¢

N, OR XVII1-2 Ar-~ ~>-Ar2 R4, N RAXVIT]-1

RISBNYN, R2Z1  Z"NOR Arl -~WAr2 R4 , Ny XVIII-3

Scheme XVI 11 [00233] Scheme XVII1 i3] uBtrates a method

of preparing conpounds of the Forqm XVIl1-2 and

XVII1-3. Al koxyam nes of the forfiil )?M':MZ-I can be

prepared by a similar route to the Pleparation of

am nes of the forrmula XIV-1 using tX&/-appropriate

N-protected ketone precursor~"Conpound XVIII1-2 can be

prepared by treatnent of oxyam ngqeXVI11- 1 with the

appropriate imdate or imdate saltq n nbi nati on

with a suitable se, in an al cohol sol vent at

el evated tenperzit URE. In certain enbg Lment s,

al koxyam ne XVi 1is treated witHi th8 hydrochloride

salt of an etfiyl iwiadt e—and—trieth ine_in

refl uxing absgittie et hanol to afAord XVAT-2 or a

t aut oner t hefeo N_,porrpound XVI 11 -3,caNbe prepared by

treatnment of al koxyam ne XVIII1-1 W t KiVad

guani di nyl ati ng reagent such as, but not limted to,

a substituted or unsubstituted S-netdyy!isothiourea,

car bodi i m de, 3, 5-di net hyl\-N:Q{r azq|.e-rto
1- car boxam di ne or am noi mi nonmethanesyl foni ¢ acid
reagent in the appropriate solvent anad._ gt el evated

tenperature if necessary. Alternati Vel \B XVI11-3 can
be prepared by subjecting XVIII- g N-Pr ot ect ed
guani di nyl ati ng reagent such as, Butyn Mnited to,

di - Boc-S- nethylisothiourea, di-CRa<trTfyl guanidine,
or N, N-bis(tert-butoxycarbonyl)-1H pyfazol e-1I -
carboxam dine in a suitable solvent followed by
removal of the protectingpgmeuRsvunder the
appropriate conditions to provide XVI11-3 or a
tautonmer thereof. In certain enbodinents, 58 WO

[00238]06/ 113&1@%5%1%% 1213(%921 ésoe:ll ?r?e%l?od of preparing compounds of the Formulas

i formula XI
XIV-2, XIV-3 and XIV-4. Amines of the
1 can be converted to XIV-2 by treatment

V-1 are prepared in a manner similar to

that described in the above Schemes. Amine XIV-

. . uted S-
with a guanidinylating reagent such as, but not limited to, 2 substituted or unsubstitute

3,5—dimethyl-1H—pyrazole—1-carboxamidine or

ethylisothiourea, carbodiimide,
. iate solvent and at elevated

aminoiminomethanesulfonic acid reagent in an appropr |
XIV-2 can be prepared by subjecting XIV-1 to a N-

_ . s di-
protected guanidinylating reagent such as, but not limited to, di-Boc-S-methylisothiourea,

-bis(re rt-butoxycarbonyl)-1 H-pyrazole-1 -carboxamidine in a

i th
suitable solvent followed by subsequent removal of the protecting groups under the

r a tautomer thereof. In certain embodiments,

temperature if necessary. Alternatively,
CBz-triflylguanidine, or N,N'

appropriate conditions to provide XIV-2 o

amine XIV-1 is treated with N,N'—bis(tert-butoxycarbonyl)—1H-pyrazole—
with hydrochloric acid in dioxane to remove the zeri-

1-carboxamidine in

tetrahydrofuran, followed by treatment
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al koxyamne XVII1-1 is treated wth
N, N- bi s(t eat - but oxycar bonyl ) -1 H pyrazol e-1I -

w@200boxans di ne in tetrahydrofuran, followed byPCT/US2006/016526
treatment with hydrochloric acid in dioxane to renove

the tert- butoxycarbonyl pro tin rou to . afford
butoxywarbeny3 piHestEEgreups, to P@”@rda%@?%? gy {3@1@ £xvhefgin Ry gR” and

R gzlﬁrdg)é%g %m@d@ze\/_ ai ‘_ﬁgroytallgcrdzfrorﬁ?a%nﬁé I IR-1 gg'n%éftment with

the approfitate Xhidate & MilR2 shlt iMeambination with wsuﬁabie basesuh@rnelcohohc
Xl X [.002341 Schene

I J
sotvepy Sl Yo CEIRBUES 07T D SOV RS STRCoERY igjugatsd with the
hydro'é'}ighﬁé'sﬂﬁ%f oh diha ﬁtﬁ&é’ﬂs"aﬁd XicthHafmke Bereflugihar zﬁﬂ*ly@ﬁ()uﬁ ethanol to

l'ar route to preparati on of am nes of the

afforct &Im ar X tyutomgs rrhegeqfh CopprogrXE¥4 innsersresche treptaiesh ef amine

XIV- &mﬁy‘c&xp ggprﬁgrl% )({yinqmcﬁtet o c%n(?lglﬁ%ft? gldclo%%éﬁ%tﬁﬂ%ﬁpé suitable

base, liffiadl &l @hSHL tsolvente Ofbédrald Sﬂﬁbd‘dltﬂ&n’a Smmeaﬁl‘é-lbasteaatednwnh an N-
an al coholic solvent at, elevated tenpera

cyaneethylimidapbpdionklatide anl@ielyiaming nenhydous :egﬂﬁﬂ%]dtoﬁfﬁoﬁd XIV-4 or

ataut%)ﬁl%r }E q)%ochl oride salt of an ethyl imdate and
am ne in refluxing absolute ethanol to afford

Xl X-2 or a tautoner thereof. Conpound Xl X-3 can be
prepared by treatment of hydrazine XIX-1 with a 20
guani di nyl ati ng reagent suclN as, but not limted toy a
substjituted or unsubstitut 4 S net hyl i sot hi our N ~OR22
car bngLl i,m de, 3,5-dinmethyl - razol e-1 - car boxami

A yIo ARy Tl e

W

Ar1/l/ —ArZ Ar1/‘/ 2 , 1/\/W

R4/N\N/ R4/N‘N/>_Ar Ar />—Ar2
XIvV-1 XV-1 XV-2

Scheme XV

[00230] Scheme XV illustrates a method of preparing compounds of the Formula XV-
2. Amine XIV-I can be converted to compound XV-1 by treatment with cyanogen bromide
or cyanogen chloride in the presence of a suitable base and appropriate solvent. In certain
embodiments, amine XIV-1 is treated with cyanogen bromide and triethylamine in methylene
chloride. Compound XV-2 can be prepared by treatment of compound XV-1 with excess of
an alkoxyamine or alkoxyamine salt in the presence of an appropriate base in a suitable
solvent optionally at elevated temperatures. In certain embodiments, XV-1 is treated with
excess alkoxyamine hydrochloride salt and triethylamine in ethanol at reflux temperature to

provide XV-2 or a tautomer thereof.
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or am noi m nomet hanesul foni c acid reagent in the

appropriate solvent and at el evated tenperature if
woewessany. Al ternatively, XIX-3 can be preparkdI/Dg2006/016526

subjecting XIX-1 to a N protected guanidinyl ating

reagent such as, but not linmited to, 20

di - Boc- S et hyl i sot hi ourea § - 59 WO 2006/ 110146 '?

PCT/ US2006/ 016526  CBzy .£VWb gani di ne, or HN R21

NN-blﬁ(tert butoxycarbonyl) 1H pyrazol e- I-car~§; ﬁg&.

e i #"aR'Suitabl e sol vent 2z0I'RéWed by renpval

cheR17
prgﬁfmﬁlng groups under t appropriate condltl

BFOYi dp—XFX-3—or—a—t auhid }hgﬁeoﬁ——#n—eertaﬁ 2>—Ar
egsOdNment s, hydrazi ne JMN1 is treated with
NM bi s(tent - but oxycar bohyl ) - 1H pyrazol e- 1- carb%xan1d|n
e i KV{etrahydrofuran, foKVbhed by treatment witXVI-2
hydrochl oric acid in di xane fennve the tert-
but oxycar bonyl protecti @ e ¥l to afford X X-3
wherein R18, R20 and R2' are hydrogen. [00235] In the
preparati on of sonme anal ogues such as described in

[00233¢ hemeSchente X VI fbistratse achethpd raf preparimgprompsendngf the Formulas

XV RV COREEER o, Pepfto bt drg ot B XIv-1 by

treatrRéR QAtRCHI @ihn@fguﬁﬂﬂdﬁlyfléﬁﬁ(gt kdBaht biiclcan, @t not limited to, an N-
acconpl i shed using standard nethods known by and

cyaneeahiaiiidsatie, 0 arhodeallediY-rEanopsrbpmEnidpthioats, 0036 ficypramide  salt.
A GERY Tt ST Pl N 3L, B V-1
initiai fledthentawith arredgent Michmiing) uthdtdingited to, an Waa'ylaabgarblfmmldate or an

ys. That is, one can affect mtosis_ eithe
N-cyqn@ear@a%mﬁambﬂu@é% roPonAlly ik dhe prgseRe, o p %‘“&@ﬁ%ﬂﬁgnfouowed by
subse'ﬁgeﬁtq?eat Lt %MP ar{lﬁfoﬁi’é{a&* th§ta§f31%9r19ﬂefafnﬁh@ Nt YertdTh leBHodiments, the
ec ed , disrupted) by disturbing

hydrcquwridebsalu mf emiteerXB4+1i ishisbbjettad tr digenylayanegarbonimidate and
rt.ain CO one

iS5 SRS 3% Oy B G oS PG

appropPAROMIES nﬁ’fneﬂﬁiﬁol Aveflint einRifules ECbrigoud AIVBL &an be prepared by
mtotic spindl e formation, thus causing prolonged cel

treatragre| of gempeund X W1 owitly acirh@nd ewsfer i ghitable sglyepisedn certain
erein o] f

embol G RETRaf ShBt L3 Bt Bl IR RRMEC REARE bdfhanol and water to

provitie compowid. XVne drartmtomﬁmbreofspl ndl e for mat | on" as
used herein refers to organization of n1crotubu|es
into bipolar structures by mtotic kinesins. "Mtotic
spindle dysfunction” refers to mtotic arrest and
nonopol ar spindle formation. [00238] The conpounds of
the invention are useful to bind to and/or nodul ate
the activity of a mtotic kinesin. In an enbodi nent,
the mitotic kinesin is a nmenber of the binC subfamly
of mtotic kinesins as described in U S. Patent No.
6, 284, 480, which is incorporated herein by reference.
In a further enbodinment, the mtotic kinesin is human
KSP, although the activity of mtotic kinesins from
ot her organi snms nay al so be nodul ated by the
conmpounds of the present invention. In this context,
nodul at e neans either increasing or decreasing
spi ndl e pol e separation, causing mal formation, i.e.,
splaying, of mtotic spindle poles, or otherw se
causi ng nor phol ogi cal perturbation of the mtotic
spindle. Also included wthin the definition of KSP
for these purposes are variants and/or fragnents of
KSP. In 56



addition, other mtotic kinesins may be inhibited by
t he conpounds of the present invention. [00239] The
w@ewpoumds of the invention are useful for treBtT/mgR006/016526
di seases and conditions caused by abnornmal cel
growh or cellular proliferation. D sease,states which
can be treated 60 WO 2006/119146 PCT/ 06/ 016526
by the nethods and conpositions pr qwdeki her ein
include, but are not linmited to, cancdr, R'Aut oi mmune
di sease, arthritis, graft rejectlon,/anIannatory
bowel disease, and proliferati on duced after
medi cal procedures, |nclud , ted t o,
surgery, anglngasty, the appreC|ated
that in sone caépﬂ the cells nay nbt e |n a
hyperproliferatige or hypoproliferaViv® state
(abnormal st at ), but still require treatnment. For
exanpl e, dur| Wwound heal i ng, cells nay be
proliferati é o>‘ﬂﬁr21y , but proliferag
enhancenent miy “Me desired. Sinil a‘g!zynjﬁ-
agriculture ar e ceIIs may be in state,
but proliferation no atlon may be g esqped to
enhance a crop by dlrect enhanC|n “growth of a crop,
or by inhibiting the growth™of a M\t or organi sm
whi ch adversely affects the cropAr Am one
enbodi nent, the invention herein mUes application
to cells or individuals that are aff*wmied or may
eventual |y becone afflicted with any one of these
di sorders or states. [OSadde ML nvention al so
provi des pharmaceutical conpositions for treating a
hyperproliferative disorder in a manmal, which
npr i | s ®f the Formulas
02D S5 IRYARBULLAR! | B bNBaPUSipoit
XVIIpIt andeX VI3, c AAlkyxymouegst abthe forhela XVHGF gan be moensesl by @ similar

e B s ARG REGEPAD ot

keton%qﬁp&l?éc;r' @onipouh@XVNE tdifid ﬂf‘éﬁire@fbyareatment of alkoxyamine XVII-1
. ﬁgerprollferatlve di sorder such as cancer
with jt

lappiiopyjate bimidatetor| inpiflate attoin w@wnamrwﬁth P@H&able base, in an

el a r y X VII-1
o LR, Gy Bl 8534 iy IAORLEBIL S VI i
treatd%loskrﬁlﬁ eet1gldrochinfiagk af an ethgbiniidate and t@gthﬁamimgna’aﬂluxmg absolute

cthangh i a1t VB AE S (EHORGT dsiic R OmpBRish 4V Brfocat b propared by
L Uimited

treatrﬁ@ﬂt%%téﬂ%%x nteB@VignlteélﬁHta Qﬂlggﬁ'ga‘ﬁlﬁ%rf@a)éﬁgﬂ szlgltl Iﬁslﬁtﬁ@ﬁ%tf mited to, a

substftth&dfcun@aﬁbsﬂﬁrttrbﬁ'—snaﬂﬁyltsb’éndmreﬁ(; ckrbnésmrdes ﬁkﬁg@lmﬁﬁl}’ldﬁ -pyrazole-1-

described in U S Pate 84,4 0024
carbQsaadior oh g s ute o i et p atppfég’“*@ Solvent and at
elevat?éﬁp?ernﬂ;e%thlfeeffaﬁéc&é%a@' S Nieekatively, XVHIB8An beomparsd g subjecting
adm ni'stering to said mammal a therapeuti cal

XVIbﬂft@c@|M@r(amj@phtgu@mdmyla@ggg§@g¢@t sich e bgteg@tn{lmﬁed to, di-Boc-S-

tion, [ N1 T 1
ey RLAE IR MG 2N AERER ARl e
carb®ERAding BN b, suiteble solwthiafdllowtdbeserhoval o€ the patavting gofups under the

cancer such as brajn,_lun squarmuséﬁel I

d
spprganes Fendipnmcicemoride Y HRS or SBatrmer dbeot. . by SHeh embodiments,
alko%(}'aﬂﬁiﬁé’ YAAL] aNs Fé%ﬁatdat GrithC ONW%st(%L'ﬁ-blﬁ§£’ﬂzlaﬁﬁ>%§i) 1 H-pyrazole-1-

I'cul’ar, gynecol ogi cal, cardiac, I|iver,

carbovniidige $n tmahyrkbfmzm, dollcyianidy, treslanent veitlr MDCM@HQ md ol ¢joxane to
cancer. [00243] Patients that can be treated with
conmpounds of the present in%ﬁption, or




pharmaceutically acceptable salts, prodrugs,
nmet abolites or solvates of said conpounds, according

wao ooshe1aet hods of this invention include, forPERESPNE)16526
pati ents that have been diagnosed as having | ung

oG2S R STt 0S5 S e hror

Where%{{umgzmﬁﬁq{nagg RRIpdgencUt aneous or intraocul ar
uteriné cancer, ovarian cancer, rectal

cancer, cancer of the anal regi on, stomach cancer,

col on cancer, breast cancer, testicyl arpie gynecol ogi c
tunors (e.g., uterine sarconmms, car® ma of the

fall opi an tubes, carcinoma of the end netrlum

carci noma of the cervix, carcrnona of t HR vagi na or
carci noma of the vuIva), d %ﬁ;ﬂN cancer of
t he esophagus, cancer of e snal cancer

of the endocrine system (e.qg., canRer “Bf the thyrord
par at hyroid or adgenal gl ands), sarommeg of soft

ti ssues, cancer Zof Qfe urethra, cancer of the penis,
prostate cancer -wchronic or acute |eukem a, solid
tunors of chiMd q%—AFynphocytlc | ynphongg, cancer of
the bl adder, gee nder of the kidney or ur%ter (e.qg.,
renal cell carciygpp, carcinoma of qtd %ﬁ@i pel vi s),
or neoplasns of the central nervous system (e.qg.,

pri mary CNS | ynphona, Q%FHQL\?aXIS t WIDI@R brain stem
gliomas or pituitary adenomasSy. [002 W The terns
"abnormal cell growh" and hyperﬁ%o |f 4ve

di sorder" are used interchangeablﬁ
appl i cation and, unless otherw se refer to
cell growth that is independent of nornal regulatory
mechani sms (e.g., |0ss QhemfRNK&G1Y | nhibition). This

i ncl udes, but is not |imted to, the abnormal growth
of . (1) tunor cells (tunors) that proliferate by

o025 5388 YTt 3550808 CE Bl BRI S0P

XVINE AGNEVITES! ASkeyadidee fof Wlﬁ@fdnfnﬁraaXWH-Htﬁﬂﬁmpamd by a similar
whi ch aberr ant tyrosrne ki nase _activation occurs

route Ay BrRBREIONSE BHORS oA EIRY AOSEbtiBmE F GBpienite W protected
o B AP SRS T8 7 et B gtine v

beni gn
1 mmndxer@lprcgmam imidhfesorofmidath esalt pnoiomfbemamonvmthhasea@bb bage, in an

whi ch aberrant _serine hr ase acti atlon
alcolglie Pl ont 6Pt BRI - [ GAPih GoGE o Ge ¥Rl e XVIII-L is
treatééln\lvﬁﬁ’ sheQlyaRIcM st Rlei sHRl 0 84 8yl AEIAME anﬂ e¥@h@hMmehe in refluxing absolute
l'eviati'ng, 1nhibiting thé progress of, or preventing

ethartohdao dfferst X3l ot antditomsn theseofuwhempendhXVEHM s be @éepared by

treatni}ﬂgoqril gip?%]rxygt?l{ng m-ﬁl vrr}‘ﬁlagfgt}%ﬂg%ﬁg}@g rga% O&J.cﬁ 91@ GUuE h&Nimited to,

a sutfliiRedbiSehsubditeed %@ne&?ﬁﬁﬁlﬁoﬁx@atdﬁ@bcﬁﬁﬁm% iﬁ-dﬁhd:thgi B¢-pyrazole-
"treating" is defined |nned|ately above, Treatln% a%i
1-cartbpxamiding areanmaayninemptaargsukionic apidieagent i theraPRropriatessodvent and

at elr%%%%,l téfnﬁg&a'uﬂ?i mﬂ'%%g%@{ ﬁﬂg uﬁg ? iav'!i!ﬁga/ cﬂf‘?e &%HéQ%Sy eubjectlng

Itin
XVIIIHE t6lias fametected dg'uahiniinylamg/ magait| semh atsj bgt nbelidiitd atse di-Boc-S-

et aiBietea; SheBarAEEBHBInEL] Brd e BRSOy AR recole-1-
carbd :ﬁ{lﬁiﬂé by atéﬁﬁ&iolé @oltvgrﬁ ﬁ)ﬂ@@&d‘ﬁwrelﬁf)veﬂi lof @@SFrotdc@ih@ groups under the

woul d benefit fromthe
appropriate conditions to provide XVIII-3 or a tautomer thereof. In certain embodiments,
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inhibition of mtotic kinesins. Accordingly, another
aspect of this invention provides a nethod for

W e@attings a hyperproliferative disorder in a nme@mEk2006/016526
that conprises admnistering to said mammal a

akoxpgan VAR oot MGor R BRIy 1 Aot
carboi?&ﬁ@%ﬁ%ﬁ@ééa%@&%ﬁaﬁ, Bhewe@BeHtitaRhl WitRGoeRtRble asdlih dioxane to
prodrug, netabolite or solvate thereof, in conbingtiop

removei thb fexmbatoxycarbonyt protesting grasms tesatford X YBE-3 WhereiaR 1.8 and R
m%ﬁ°247] (i) antiproliferative/anti-neoplastic drugs

are Ny %onbi nati ons thereof, as used in nedical
oncol ogy, such as al kylating agents (for exanpl e,
cisplatin, carboplatin, cyclophosphamni de, nitrogen
nustard, nel phal an, chloranbucil, busulpRan and
nitrosoureas); anti-nmetabolites (fps dkanpl e,
antifol ates such as such as quoropy?wniaWhes li ke 5-
fluorouracil and tegafur, raltitrexeg, et hotrexate,
cytosi ne arabi nside, hydroxyurea, of, dhe of the

@(#Wg_

preferred anti-netabolites #éfscl gs, Eur opean
Pat ent Applic§%§on No. 239362 such jnas/—Ar
N- (5- [ N- (3, 4- & hyedr 0- 2= et hyl - 4- gg@dqulNnazol i n- 6-yl met h

yl') - N-met hyl ami n@] - 2-t henoyl ) - L-gl oiaei ¢ aci d) ;
antitunor anti®i of¥'cs (for exanple, anthracyclines
ke adrianxqi W bl eonyci n, doxorubicin, daunonycin,
epi rubi ci n, A dar ybt8n, m tonyci n-C, dacR'honycin and
m t hr anyci n)R4’ahft~|i mtotic agents (fozg anpl g, vinca
al kal oi ds | i keypi.ficri stine, vinbl afttge,~ywRndesi ne
and vinorel bine and taxoids |ike taxof and.taxotere);
and t opoi somer ase inh?ﬁ?bagio (for @xaipfe

epi podophyl | ot oxi ns |i ke eptposi de |apd t eni posi de,
amsacrine, topotecan and canpot KEE] n) p—{A0248] (ii)
cytostatic agents such as anti-esky&buns (for exanple,
tanoxi fen, toremfene, raloxifene, ygggl oxifene and

i odoxyfene), estrogen receptor down regulators (for
exanpl e, ful vestratrant)Schesmki XB0dr ogens (for exanpl e,
bi cal utam de, flutam de, nilutam de, cyproxerone
acetate and CasodexTM

oo .Y St RO NNt e ot

XIX-larﬁrﬂg&IIfst ‘Sl{ﬁcgraiihﬁ-bfat;g_e Homida XIXF1 caxherpte]i@aregdwea el:mlhtr route to

euporel in and buyserelin), ogest ogens (for. e e

the pepgeaiionopt gpwes Ok fhe %{F@iﬁ?@i’e‘g S5iAE Bhe aPémPWFW-gPO‘wdfed ketone
L | -1 with th

precv.ﬁ&ﬁ."ptgmﬁggﬁrﬁg%‘gk e | gf [pg&h'féllzg%%neaﬂﬁn@%? HydRthe XIX-1 with the

exemest a In rs of Sa-reductasé such as _
apprdyiriass imidatbeor [GB%O}al{ in ichmbipetion Wit ehsuitabicbbase.c ineeralcoholic

cell .in ion or exanple .al | oprot el . .
solveifih A AL RPRis s, PSR P DR BPATEREG i rted with he
hydr@¥HAGTHN QM Bf 8 tdivAtiatid4ie Gaatieiethyfauiing ii@n¢fluif®2b&lute ethanol to

(iv) inhibitors of gromh factor_function |ike

wt h
afforfl aXE%62 ema itseers thegrodw GompasdoXIX Sceg be paernare%ggbr dgatment of
. Le, . ANt i _
o481 NI R o S R DRl RS B spisd o

unsub§2aell S-méthyheshibures ansiodiiagde, i3rhiindtioyl sl H-pymeslerlecarboxamidine
ki nase inhibitaqors, and serine-threoni ne Ki nasoi levated

or apigiBinoshaegliaRica Rpidereagsti By 5 SPBPPERNE SAIFNGAapt Clovate
' f ftkn¥ti 018 ckh BESRDaRMAY @bjecting XIX-1 to a N-
U 6L ATLLNIG SFR0S 4 bRl aictig XIX1 15 ¥
protected guanidinylating reagent such as, but not limited to, di-Boc-S-methylisothiourea, di-
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met hoxy- 6- ( 3- nor phol i nopr opoxy) qui nazol i n- 4- am ne
(gefitinib, AZD1839), N-(3-
werdgnydiphenyl ) - 6, 7- bi s(2- met hoxyet hoxy) qui nazRCT/mS2Bo&mM6526
ine (erlotinib, OSI-774) and 6- 63 WD 2006/ 119146
C11'/ US2006/ 016

CBz-tiiEf gyaninieg- RE (Jga\gﬁﬂ%% DGR apY AR razqler L earboramidine in a
sultabﬂﬂ{j %B%Mt) q(i'/ﬁ(ﬂ%o by Nzl E el prol&ﬁﬁé)group&hﬁidéxo tige @ppropriate

'atel et-derived gromh factor fam
conditiorsi tb Iplrmrlée XiXther htapbomass yhaeseofy rIg\p;,plﬁamg@%{@ghm% [hydrazine XIX-

1 i O0REHa (iRt LRI pASR G RRBBLAN S HER BRI 108 Rt tine  in

tetrahir&%ﬁﬁﬁn %Héw%@ﬁﬂ‘e&mehhﬁmﬁ hlytiro¢hloeid laaid mrtﬁmtdne ltd admove the tert-

gromﬁh factor antlbod bevaci, z Av inT
butoxzmﬂpmwh geoteqiinn gaeups v alordi X ésY\éh?rq %ﬁpc%m{ %é‘f‘? rogen.

[002352 /133 %72&51?%%10%? g %%Ql%gues\/s@ﬁﬁgé &%@ﬁ@ed ﬁ&%h&@es I-XIX, the

oun Yy ot her nechani sns
use dff appreydapl protédtmgrrgﬂm,ps i foni Binctomalioy ¢amtadged rwxﬂv(l 3the various

s b e S B B0 xS 2 L 3 Mty an

acco%ﬁ&@gsln@ Sioh Bk @ feflodd kA¥wR BY ab@ RRAMPIR S0 tise ﬁlhﬂs&fih the art.
Ication Nos. WO 99/02166, WO 0/40529

[00236D/ 4166The c\»@poondsg@zmlnvvmlmﬁmhnmn aawwwﬁmpd)s@ms As will

v e SRRy TR SRS Y B PR G, i

one chh 3FBE BNONE efthis Xalﬁcﬂeﬁh 3b0& el thptactivias of a component in the
ant|senseg [ 0025

t h
i hsoret s S e AR FLGRTBE T o

equﬂ% % go%%éﬁb%t?‘l‘fﬁmaéct @é}{ nggéz)’gr}ﬁen%?sgrgf;ﬁggar Bifdches may

lwxmém&namthanmroaches such as those usi ng cytosine
di ne ki nase or, a b

d .
U L T R T TR
mltot&a%ﬁcﬂ% fofrﬁétﬁfna'?ﬁ@s EsmBepBIonsER Y Q?}rcléadﬂd@i hemafyis. The term

as mul drug resistance gene therapy; [00255]
"mod(llax " dssed h@pmnnea[r@@ﬁ@@}g oitptie mmdﬂstfwmaéw nshdingciRggasing and

decretaﬁng ﬁ@pg%gjég{lﬂéoﬁa%e%%é r.].v 'ét\é %glﬁildle o}éhé( 3&%@{59@& th refers to

orgariztion T hiccabeies Qo bibdlhr stﬁ)(:hﬁks b?&nﬁmttdﬂkmssms "Mltotlc spindle
interleukin 2, interleukin 4 or g gj cyt e- macr ophage
dysfumetiemyreters Wumé‘?tiwesf ?Hf&l@?m@%ls%gﬂ g 10é’i‘ecr ease

[0023;%élcel | ﬁ[&ek&}{%otﬁﬁg é):(? a0 Svehon sty af3shing (6 dan'dminiﬁé‘dulate the

suc i ne-transfected dendritic cel
actividy pf @ adtoeis kiksising Inyah@mhmdrmm,rthé egtotid kinasoy is @emmber 'of the bimC

subfa{ghgfe?oégggt@?lg (kin O?sclgqeiaég ﬁ@%ﬂ Ugl#.‘? EX{% tﬁogt %B@Q 4§§ which is

1ncor#)5‘1{'1a RIICRE &l BY0 ré}’@ﬂeh@ Otk GSfurthb98@bodiinRAE dHE iflic kinesin is human
bitors, cycle inhibitors, enzyme inhibitors,

KSP s @thongl ther aamepy @tf nivtadic| kinesins, from othes osganismsnmpp alserbs, modulated
by thg :ggilrgag cgé)f S ReRs m@l‘%gtg{& Sfh3nis %n#eﬁth gg)%ﬁ?esmaérﬁre@tﬂ&eﬂcreasmg

t'ase I'n

or deRfe85iMg spihalegiole Mpaﬂﬁlf)ﬁr@&ﬁng adalfithatich, 1.B06Rakhe, of mitotic spindle
According to this aspect of the jnvention there

poles b othgres ering mpiphpleatselperbarioBRidas wHigHc el spyinciuded
withia (B RAHN s £ T fhele BirpH&s! #EValitihRa/B EraBhents of KSP. In

addition, other mitotic kinesins may be inhibited by the compounds of the present invention.
[00239] The compounds of the invention are useful for treating diseases and conditions

caused by abnormal cell growth or cellular proliferation. Disease states which can be treated
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addi tional anti-tunor agent as defined herein for the
conjoint treatnent of abnormal cell 64 WO 2006/119146
wERANWBA®O6/ 016526 growth. Such conj oi nt tr eaP@EOS200@§16526

be achi eved by way of the si mul t aneous, sequenti al or
separate dosing of the | VI dual ents of. .

by the mssors A CORONSEIOH OSTIIGHESTERMEEHEH 86 g0 dimledlps cancer

automtnﬁgﬁfi Eﬁ&% ,térﬂﬂltﬁ" %ﬁ!ﬁnrefeﬁﬁoﬁj QiarhAILPP bgﬂélcdlbé'h@@‘ 4aAr@bRferation
an e di t1onalf ant1- tunor agent” within its

inducap ke \eetichd peocedmgs, i1€10@iBG] buFmios liinited m,usgrgeay, gpgioplasty, and the

relates to har maceut i cal oSiti on
like. g ioppRAPCies (g GO (o6 HEn THRY SR BorbeA  Bdiefiblibrive or
hypoﬁﬁi%fbttlvé’fstai‘e ¢umReMA stede), ot etlliardquir® rtre&tment For example, during
maceutical |y accept abl e sa| t, solvate, netabolite
Woun@ heqimd celly miebe 9rollf¢rnt1@gaﬁmrmak Y'okut WOilfPréWla?Pé@meﬁéﬁ“ may be

her eut i | t b t proliferati
i, SRR R PN St b i
modufedibh ,meﬁﬂlbé/ @ésﬁred e batakd hercqy b)p tivebitlygerhhering grovethf @fcrop, or by

1nh1b1?t12§ nlgﬂcgr%gg}tl gg%g&g}g}o; ggaa{mes@)tr g(gkcﬁ}h %r of fyea%e tseche crop. Thus, in one
embo&fﬁ?e'ﬁ? ﬁ_ﬁ@g@@ﬁ%ﬂ l‘fé ﬁ%ﬁ’&e@ %Eﬁﬁéa‘ﬁoﬁ ‘?&Mls'd&‘ ifdipidaslk thak Bre afflicted
ment chenot herapeutic is selected from

or ma&h@exguﬂl@pbe&omslaﬁﬂmwg vaith anytanewcf these disprdgrssor sttddy| at i ng
ents, anti-nmetabolites

[0024ﬁ0gt er Cél“ he P’?@méﬁﬂ opfocv’édes gglawﬁcefu 1&9NA omﬁﬂﬁﬁlﬁes for treating a

hyperPircﬂi'i’élJatr&er §R&QALF I # haninili WhicRlcompeiet b thatgpeditically effectlve amount
bitors, enzyne |nh|b|tors retinoid receptor

of a podpdudops thepp@ﬁ@ﬁslnﬁ@tlonn AT 18 Phswmaceugpd] %6?&??%@@ salt, prodrug,

metaﬂéﬂ% b1 & ?‘{%&hg}gl O| O%SI ?&gﬁ@%@ﬁﬁ? ?}Wr%g%ﬂtélﬁé Carrier. In one embodiment,

said pHafthacROdERD gaﬁ@)osmaﬁ refoe theatdaitt enti of s, hydeipralofratiod uitoadse such as
i nhi bitors, prenyl -protein transferase

cancein Hichidings sbut [WZIGB]tedrﬁ?asSkilﬁvE‘ﬁF}J JHOELsPRERUS gelly bladdgy, gastric,

pancr@athEtlF}ngtf Abad, MR LG RRRQYMBLarkR] | pro&i@iet Roldréetd, esophageal,

treating a hyperprol |feraf|ve di sor der ich

testicalaneynsedogichlj rirdingrlivey tooe ttheningesnspdnal garda bingdt skap, agrenal and
conpound of Forrmula | or a pharmaceutically acceptable

thyroldgacer. pt apol i te, sol vate or prodrug thereof, in

[0024970I NafHeOfoihduRdE F thE ippdschth Bivaion WAST fid be heeful as antifungal
anmounts of the conpound of Fornula |

or
ageniphi medulating alhd getivety ofthe fungabmembagstoiifhe piaC kingsin,sibgroup, as

e i,eni N combination with the
des“?"a?&ﬂ%ﬁ%?‘ﬁ%&&% ’f4g(():t ive in inhibiting abnornal
[00248! | growdtiAvettiohrabatrchgestibe nhethed @ﬁ’méaltlhgladtypwrohferatwe disorder
di sorder in the nanmmal . Techni

in 2 ayamal COMPTIFBE ABPIUTE 9 RAIY thepRel %.Fllegapgﬂﬁncaﬂﬁ &i@"twe amount of
a cogl GO %li*eﬁiﬁ ?ﬂgsé?l? 1¥§§gl N ort P& HaBARINBLANGN addRBlaBRY salt prodrug,

scri bed I'n he adii ni stration of fhe conpound
metabdlitt lve solvatecthticofl m ohd |embodmﬂnnaia16bmeth®érra}@$€scfarthb greatment of

det e descri bed her [OO 61] Thi s
cancqS A G HiFiBy s SEBER AT BPORHh AR T REBIEGl 1 SEat DA neck
renaIOfkldh%%l SvarianO FRSstate, NEb16:RBaR CdsbPlhodall destiehlas; gyn*ebolaghcal cardiac,

ive anbunt of a conpound of Formula | or a

llver,siaﬂnvanenlogeSpssrana’r@@gi,ule@ét slgn, adept emhwoidganceter eof |

0028 2 PAERRCHbL53L 5°RREL BT cof B o EORMhion, o

pharB8c¥RELAINs abfeptable palBs @m@drugw antthbsliteaor rselvadtes cﬁbsmd re@impounds,

cells nore senS|t|ve to treatnf %Nlth ra |at|on ﬁ’ h b
aCCOﬁS‘@?&a&Sé@ setheds |9 rfblsalﬁa?f&}onl TR e, patients that have been

diagnosed as having lung cancer, bone cancer, CMML, pancreatic cancer, skin cancer, cancer
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growm h of such cells. Accordingly, this invention

further relates to a nethod for sensitizing 65 WD
WQeD6N1919146 PCT/ US2006/ 016526 abnormal cel | SPCTIUS2006/016526

mammal to treatnment with radiation, which conprises

adm ni sferin 0 the 0

o F TR BT e, RS AIPHAL i GO il cancer

rectalS @4n¢ad, Coanb@t 8P ahd taBalo ke sy (ittigadih eamef,, colbn Cd'anaﬂfrp lhndzast cancer,
is effective in sensitizing abnormal c¢ells g

testicwlatii gimieopiogic cmesn (e 2 THECTHIPOEAREOTBAS, CAESII O rfhe Jpllopian tubes,
For mul c L1 b

carcinoma, gtf Ak & rrg} Ex%ﬁ’ﬁ{@, EAte ngﬂl Xf t?i gr@ggg Eztﬁgﬁggltaugfe Ctlhe vagina or

carcifofhs oﬂﬂiehﬂdva&)a E\Iddgkmdseﬂleem nMCacaﬁ)ﬁxél &sgphagus;emmerf er the small
ascertainjing effective ampunts of ound

s el R A SRR Sl L SRR AP Bl o s

glands SE%Sm% bf scgf@ ey cEH@er(b?'m@leéﬁfra Qfanéé?'o? th@ﬁ@:ﬁh Bstate cancer,

used alone or in conbination with
chronamdr aduw laplersiaysdid tumotsrm’ obrlélquebtmpimcmcsle/a@éwma&t@@cer of the

bladdﬂ, rp@gﬁ:qg Olﬂ;tgP kf(é%%pc%r ure mé%gg 6?}}? c ﬁ' ! c?(ri)l{r%)u K§:F1)noma of the renal
pelvi®haF ﬂ@%ﬂé\’sﬁﬁs‘:@f i ceﬁ@rﬁpﬂéra&isesy%&hﬁ (e. QQhaMﬁiaﬁy Cﬂlﬁ @bﬂphm spinal
ro

or p rug thereof may be admnistered to a mammal in
axis tnwetk, bregn sle glwn@é@bpﬁ%ﬁ%ﬁdwm%ne or nore ot her
ti- t o "
002} R SRR B o BORPR BREP. r vt
interch@BFdablysid Ghis appl(i‘da&epbﬁd ium]ess oﬁlebmpé aidlqatednd:fer to cell growth that is
cycl ophospha anti - taboll uch
indepsingqng opf; 09?151&“ reggl)ﬂoagl TREe aﬁ’lsﬁlﬁl Z Sﬁnfﬁ%?ﬁxmbégon) This
inclu@e 1t i I?l%%ﬁfl’ﬁtﬁ%r £ Qh@%ﬁ)hoﬁﬁﬂ %QMH 88 di1yal@sedelld (tumors) that
uf opean at ent ['1cation 239362 such as
prolifsratS by xpisdng ahlyla:tmd Zynosing kinage ox ovrexaesiamofza receptor tyrosine

instL P50 B A5 2 P b AL Bl sporan

tyrosﬁfédkll%&% ativaaon cdceadsi des) &%Ehurﬂﬁrscﬁx&ﬁ%rolﬁauﬁﬁﬁy @bébtor tyrosine
1; growth factor inhibitors; %nal t ransduction
kmaspmhu(’b) anyr ®imoss) et geoliegrate by abparang serinerthegnine pgpase activation; and
e |der 1 t p
(5) ~and bo%i @‘é@lp é&ﬁgaﬁf t(%tﬁ%’e g{c’r&'ii)er 1%§m lﬁggﬁsl%sé Sﬁft"ﬁ\ghléﬁ aberrant
serinéfige @ dRkinade detivatich ®oal. as t he conpounds ZD- 1839

traz d  BIBX-138 Boehr i h
[0024icr | IR EHT o TSEERE b S0 OB IS PRV agispigd, means
reverﬁﬁgi Elﬁ%%ir%c g’lhllg;ﬁ)l ‘i’ﬁe pReragbk - Gfﬁ%véﬂﬁ'ﬂth@ A&brder or condition to

Genent Ifnc. of South San Franci sco,
whlcmucmmtm appliess of nhé br trmrfswml:wms ofkuh qhgordm hopdition. The term
such, as adr,

1] n n
weaBi | &, Ciok B GRS QRS PaRaistor Bt A of gpetne o
"treafife” BE¥BASE MRmellialely-ab008, '?iﬂdatNrgfl Bafnbaxyphenylean at least the
retinam de; proteasone inhibitors such as |a taci 3 B
mitigatidn ls6rat Gizenst lsonditipoiis erapmmel isueh Bs edranag, @ad dacludes, but is not
ot ec re .

i G R NSRS T DR
condattn. - androgens such as CasodexTM

yano- 3- ( 4- quoro henyl sul pho

[002%1 3" - The compeymsire (i IRYSHPB A bg {l%@}?i a*ig% Y%m‘ﬁngm with
othelaﬁ}hgpﬁgy thEAR g&@ L8 RE ﬁ@eﬁhﬁ%ﬁ@oﬁﬁ&ﬁieﬁsté&@d GhichRPMAd benefit from the

toxi ¢ agents or radi ol sotopes attached to a cancer
mhﬂn‘e«bﬂ of pmmtfa kinesins.arAyeordingly, epwhérf aspectneh s dmegntion provides a
bod

methpgttjﬂ HF%/B&g I oL g o rfEere;c%Bo % AR a],lglgﬁtg}azgha)t co gF]ISGS administering

to safd MYASHaRh *tﬁbrﬁp%my’ SffecBdlarabit bviis b@inpﬁur(d.cbﬂ?ha' plRsént invention, or
prenyl -protein 62



transferase inhibitors; inhibitors of protein kinases
that transduce cell cycle checkpoint 66 WO
wWQeD6N1919146 PCT/ US2006/ 016526 signals (e.g.,PERUS2006/016526
ARM the Chkl and Chk2 kinases, cdk and cdc kinase)
such as QXYgh 2 O N did binati
o phaBE B e R SRR P AR B8 i, copbiaion

with aninfilth@bl Soept agﬂh%‘ésbtﬂﬁiov\mﬁtted&)uch ki nases i ncl ude, but
are not limted to, Palo-Iljke kinas

[0024R] nase () gu@mob&ﬁ@tweﬁptltr}eeakam@mmmﬁ@Orgﬁﬁﬂfé%&flﬂfz%a@ used in
medlc%n & V:X}ﬁ rnﬁﬁlﬂs as %ﬁ@fﬁ’a‘?ﬁg' Boeifi§ Eﬁpaéﬁngﬂgo%@gatﬁlf t4¥Boplatin,

conponent at ne
cyclopt@spluaiids, rﬁfrogdmanpstaslemelphalaamhlmambayﬂ dm@lpb@n askriiroppureas);
conbi natlon with, inhj ors mto nes
ant-meshapices (OF PFRRLS- BRSOIAoS vt 28 REcRedt LT Tpigines like -

' Qalti t}ls'i@%f‘ il ekbte Kt &ﬁh@aﬂéﬁﬁsld@f droxyurea, or, one
fuorGELAL & Bharh) BN U ekt G0l 80 86 Vo

of theOfirtRAE6 Gntivistatigl g disslosad mf/ma@é’menv\émhm‘ee No 2239362 such

e NS ER H L R D BRI B g

L-glu%1@3éc§?%7 Qﬁﬁum&p DB6RYGs 2Fdr, MNP/ OQﬂarﬂéBﬁslmm like adriamycin,
75, 03/ 105, 855 WO 03/ 106, 426 4
bleontymm@gxmblclw@wmm, SpIgubiGipy Wayubiem, PrHomysE- S5C, dactinomycin an

Q4( 0 1did 8 1ik¥Wincristi inblastine,
mithriy Ok <Gl GEFBARn R gt v S P Ll hnerisdog, i
vindebie apd &finélbing \agd ttaxaiidsilye ’akeloarkdetaxxste@),| amdtthpmsomerase inhibitors

treat ment of ancer i n conbi.nat |
(for sxpaplecgrIPasBPhYP g Hk? erenﬁ%% ‘2’& é’“n% Stopotecan and
nd of this invention may be applled in
CamPBoﬁE Eatl on wth one or nore substances, including,

[00248)t not(ii) i epitostatict AgeMPARIGh @8d apPARIGReRY offP t axeBIplg, fagnoxifen,

| at ,
torenf) fﬁtﬁ? brla‘togll n%fdr?lﬁﬁg? ??n rﬁ?ﬁ fyfeatgeﬁggsrtltgg ?é%gl%g ?B% re%ﬂgtors (for
exam@ley FARERHaGhAY),] AHi- &idr@géiﬁ; (fc[rofﬁ{%ﬁ@)]e /blmjil’amtdwd flufamide, nilutamide,

present | nventi on my .4

cyprqmexqme ameitat@n@td cCaé@@m %th@r@a% (ﬁglag@ah@}ﬁ%eﬂ% f)2bi9;yd’foxy 2-
L
R

exam@mgowﬁangileubb&hpraﬁd é)ll’serelmbepltogcmogmy (fak smarbpie megestrol acetate),
adm ni.stered_in {rrbl nati.on h[ ent d
aromptage {nhebitore ffor srampl §magana§tggﬂ € 5‘&8&’ razB e)é)eﬁnestane) an
L. separate dosing of t he
1nh1b§tbxg"8ft5§ ﬁbz%sﬁ%gﬁg%%ﬁag#mtar eatment. [00268] A conpound
[0024%] t he (if)espents vitvie ithiliincaneyr cdlsiovisomtfor example.atetafoproteinase

conbination with an agent us in th treat men
inhibfiari FiBp RPAmALY ) BIGORICE aifelinase MasiBgaespilor receptor
é&garate dosi ng of the individual conponents of
atment. Such a neutroPenl a treatnment agent is,

fo
[002ﬂ)§an‘p| e(lv)amhid»itatsaﬁcgrew}n agiop Reretipa dike ,grom fagfor antlbodles growth
tes r oduct i 0 ™
e S84 S0, PP SHBIEDE RIS L ARORD ey
and {RCL&L-erbBE &8iHody Aittedmap | [€205])A fdenSSF traﬁsﬂerdsg riakibitons, tyrosine
Kinasso ¥R S6ar BT AIoRBRE HEEOMNER dipr S, [hiitors of the

Bpldél‘HHP %%\9& ‘facﬁﬂﬂ%%l)n QrO5HY kitED shch la8\UTB 2BloPe-4-fluorophenyl)-7-

I'SOpri hoSi ne a
methoxy-6-(3-morpholinopropoxy)quinazolin-4-amine  (gefitinib, ~AZD1839), N-(3-

ethynylphenyl)-6,7-bis(2-methoxyethoxy)quinazolin-4-amine (erlotinib, 0OSI-774) and 6-
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of sinultaneous, sequential or separate dosing of the

w0 pabostide@l conponents of treatnment. [00270] PECT/0820061016526
the conpounds of Forrmula | are primarily of value as

t her ti.C nts.f ' . ani .

R e e e
1033)'%_,Sinhi®ﬁldfsro@’ thd latetpidbiived drowe faetot fanoily #fSFnkibitess of.the hepatocyte

hus, thely are al so useful as pharnmacol ogi cal
growibfagiendegdlys n t he devel opnent of new biol ogi cal tests

din s eal: | b scular
0028355, LB BRIl e HeRRERAE 0 s s of v
endotheligd ogdtvito Hactao for i examglea the emtionschlaf emiviheliah cell grpwth factor

i REEA T BPAEELaRS Bt TR PR unicain
Nos. Whighikisng WenorAed3Levd ammash, add WQBBBE54) and compounds that

conprising admnistering to a manmmal in need thereo i
workdsy atiorimiechdnisms ¢fopcxanhplsf, liomidd, dnhibiteys ef integrin avf3 function,

har maceutical.ly. acceptabl.e salt, solvate, netabolite,
MMI?)‘PE’&‘%E?F é@@ﬁ@ﬁéﬁ IS agﬁﬁ %o%%lq)h conbi nation with an
[00220uUnt (of) PREUI JARAENS WRSkENGES a5 el @rbieAshiiRM4 and compounds

anti-angiogenesis agents, signal transduction

disclasadi ibi PET's Publinatiamt Ney. oMQ 194023106, enPL052% R Y41669, WO
' L nhix b ~mal cell growth. [00272]

O1/922%%"3@%@%%43%41@18%@82%si s agents, such as MWP-2
[00253)8t I i Xvii)RitRbhRIDNAI @RISR (Byrapieh(for trarsple MiBsedwhich are directed

(matrix-metal | oprotienase 9) inhibitors, and COX-1I1
to the taxgetsdisiappbaue sughyas IS 03t Frdantiigs apfsepsedy | n

nj un i: i . i XTM h

002800 e REUS Ol BARTPEGE R A, sprnches
to replaefabbrréi®gehds sunhababenragt piinal abdoarCBREBREXTBRCA2, GDEPT (gene-

direq(eg:c %{zgﬁl:eggrio-&/r% ﬁ%lgﬁ@bggperb'gcil:e% %ﬁﬁgiap !tﬁ(r)rs]er %s(ir?é( Ick})ltoas{]n% deaminase,
thym{BiakinaRy of henRrgial AitidédiRtase %ﬁ%rﬂ@%ﬁd iaggﬁ)aém:s RGTincrease patient
Publ ication Nos. WO 96/33172, 96/ 27583, WO
tolerg¢ oy@emothmnmssoadiotherany sogh aunuibi-dippresttawg gsne thegapy;
[/ 33768, . 8/ 30566, WO 90/05719, WD 99/52910, WO
00235, 254 ) 1%*%6’)‘29667, U S. Patent No. 5,863,949, and
[00236]S. Pag®ninniN@otterad§ lappidhchéy éiictudiag fvVExanplacexMiPe Gind in-vivo
i nhi bitors are those that, have |ittle or_no [

ctivit . .
apprasRRsHiotRFgaswbe IMMPEPEET Bt o Pasnt tmor ce i SBcH yfransfection with

. . . . t- o ! 9 . .
B
factolMpprhachddPoSdecidufe B-cevReity, Mprosshes Kvsing trappfected immune cells

s e g ok S SO LB et s e

lines 3RPPRbEILO S iﬁ% af-idibSpicn@iivbdledlangomponent s of
treatnent. Such combination products enploy the .
[0025Hnpoun@s) miscellingousnagsntsisuph a irerpalpting anfibseiicsosigeal transduction

. ..described herei. nd_t he.qt.-h ' [

e f5R L EE OB 08 50 PR RS SHANEY] Bicwsome

inhibBrsy rsislbgicAlotshbime inbaifiefe cintilbraiosag dalgeted| amibddies, HMG-CoA
frequency of dosage for particul ar subject may be

] r an )
reducse; lRbHPRY. i nre Wé‘?fsmd}i?é‘ﬁ%éé?sG IMilERFs.of factors
[0025§]C| udi ﬂgccfrﬁ‘iﬁg to this aspect of the invention there is also provided a

pharmaceutical composition comprising a compound of Formula I as defined herein and an

additional anti-tumor agent as defined herein for the conjoint treatment of abnormal cell
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speci fic conpound of Forrmula I, the species, age, body
wowrdoghtgl4g@eneral health, sex and diet of the BUbUSDE/016526

the node and tine of adm nistration, rate of

s 5 RO B R BN B, s o

separz{t@ léitoklﬁ lo¥ thélBideFithd) @mpYnene of ickatihedt. | Suctlhmlﬁ;bdsmons employ the
[00274] This invention al so provides conmpaound

compgmdsm ahip ifvsntior wvithin the éilog@gang%desg@leﬁdt h%ﬁa|an§§,lbee%4dl%9na1 anti-
t he i Hof a conpound of Formula I

tumorfa(%gnﬁ ﬁﬁ I{S%gplg??%ﬁgseﬁg% medi canment for use as a

[00259; nesi Ihig Embhtl@{ alspORPES] td a plmﬂaacdutlcajscmnwashiquofm dinhibiting

the F la I h t | b
NG NV, ST
ora phﬁﬁﬁz?o@ﬁfﬂée&ll? atcﬁﬁélﬁ@ 1, (sbf%i{eu HeBBolifer SRYABE thdeof, in combmatlon

reat nent mral s i ncl udi ng humans, it is nornal
with droamuhmitedch ¢hemotherapedtinoshartintthe prauais Of Preasareroan iof & :f%rmula I

or DRG] s PRPIRAC OGRS SOIBRRELEC Bog g na of e

chem%@faﬁ@ﬁw tar€ Ao g GREP @Efet i) ih hﬁhbm@gTwunsmala celbnpoutid  Many
Formula |, or a pharmaceutically acceptable
chems‘élletape@tmsm presenikytkagwini in ghepart. p Fopfte Ry Radam et th5§hem0therapeutlc

is sel%c %de%?rgécﬁg élg)lup Sce)frll{istﬂ'%s ggqlrl@(lgtiézﬁﬂh%éxg?%i(%ﬁﬁ ;btr gﬁt?- eYabolites,
antisgS@ DML etRNGglinteonlatiag hmt(h’istlc&p gmlwlﬂn ﬁagtdronhlhnt&s signal transductlon

i nventj on t herapeutic cti
oo o 2R AL e legP A 35} b hltors, protessome
inhibRER n?o%%fﬁ)fn%ﬁi éy i ? abﬁl%lo%?dai » 1SPbNRL EmodEfeAD Olahfi Siormones,
or prodrug thereo one or together wth an
anglogdnbstﬂ inhibitotsh mt&mgwsa@meda@t@péms HMG-heAaedyctass inhibitors,
adm xed wth a pharnaceutically

er ahl | rrat
andP iﬁf(}iﬂp 385:#5 @B%dl ng to conventi onal

[00266? ar Macgd irﬁ/@htmrpﬁmh@ﬂf&ﬁt&gtot @ﬁ@ﬂioﬁlfﬁﬁmhﬂ)lmgmal cell growth
dose. A carrier nmay take a wide variety of forng

ina melpmdj ontreding h bypespielifmatiiecdisorden which empgigess ghministering to the
0
R R
meta’ﬂ(blg@ esro$va?m ofnplﬁbcﬁtug dstjrenfait Smema)Mrl with, radiatiom slwrayyi, avherein the
and antifungal ag t oni LC and ab
oot a0y cogRAing of ERBRYlarope PhSTRBPYGLY cRpRAlE St metabolite

solvaltcﬁ&%iﬁ) ?tﬁér@&ia%q}x’co&m{{aﬁbﬁ WwBthSthe RBidMHoAGhAGSNEFective in inhibiting

agénts, salts, preservatives, solvents
abnoral weH sgurmmthrmdrezatlng et hyrpgm,rolﬁﬁem ¢ idisgrdey énths mamepal. Techniques

m scel | anequ erials,suc bu I t .
for st TB0RB P B AT b sy Bl (PRGN & wsed
the doREiRRRHU! therapP "RAEBddORereihne The &udﬁilnﬁu@ﬁbﬂmﬁlthe a:ﬁdlpound of the

agents with ~pharmaceutically active substances is

invenisinin Kris epmbinationethgvapy caxbepitermaed &y degeribgdyherein.
[002%13 nvent ’i&l?g?rll gﬁgﬁ ?urﬂfer %cs\,ﬁes' 2 nfeﬁfbﬁ%ﬂﬂl‘@ﬁn%?}ﬁlf@ratlon of cells,

npoun ormu I'n the era
compAROSntdcting saidcbells eyt At ¢ffsrsive amoont @ﬁmbcahmd of Formula I or a

Suppl epent ary. act ive i n redi en an als
solvaie S pEEREEHcA HHEPEBADIU (NGRS dfidepPEEaSy Al cagposition

comﬁﬁsﬁgﬁ% ?&ﬁpd}n]glg%g@bn{l&Qa77] The conpositions of the

e lnaformsuitable for oral use (for
[00262janp| eltasbdlmbdthat theapmpgunds dfaheiprosens dfvenierpean tgader abnormal

aqgueous .or
cells n(%ore sens1t?ve to trgatr?lgr?tp SR Ire?({] Rtion fOF p%{’p%ges of killing and/or inhibiting the

growth of such cells. Accordingly, this invention further relates to a method for sensitizing
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powders or granules, syrups or elixirs), for topica
waig®oeftiane exanpl e as creans, ointnments, gels,POr/US2006/016526

aqueous or oily solutlons or suspensions), for

abnog?dz{ﬂcg Sgr%gwm%? toI t?eih attldv%@b Fa%lgag )\%1?1 | gon?;?’ris%s Bhlﬂﬁliéfering to
the nﬁ?ffﬂlaﬂ'aﬁt dr@dun® Bf Iﬁ)bonipﬁﬁhﬂ bf Bbindiila ([fd?fa pheampteatiasilypacceptable salt,

finely divided powdér) or for parentera
solvated metdbsliteapt prodragithereofanfich amovntsis eqffep@veaqu s¥giizge abnormal

s P A0 TSNS B s, P il

accerfistié RELL,. sc{lﬂﬁ@ﬁﬁ]ﬂa&lité all Iﬁogﬂlhgrthaeeﬁttodw h&;edamcthp;t alethed can be
excipients for a tagﬁet fornulat i ncl ude, ﬁ d
determsasAptceohIELI AP it ASCRMDE <ot <3y OGS it ith compounds as
descr?o%ﬁkl’lgf%ﬁ% gsp 121' H&W%Ot'ﬁaéeeskﬁ[ed A dhLAtm car bonat e,
ranu I'sintegrating agents such as corn
[0026§i] ar ch Tre angeninds afilds invientiati mgy dgeused am@rprag combination with

oo s ARG SR BRSPS FEAL e om e
mhlbﬁto*ﬂy(&f REP RGRR, Poﬁ&ﬁnﬂéﬁb’%@@ﬁ@blﬁld &NBoratla -IQ%lzdgliiﬁrﬁlaceutlcally
such as ascorbic acid. Tablet fornulations ma

accepiahlo sals golyatee tetabglits emprediug th@rgpﬁ pay |Jq>§|a|dm1n1stered to a mammal in
need glz:elr?c{}'ér? Ig 1&%&%@: ?v(flt\lll\: {ﬂ% Hﬁig 8H1% tiﬁ‘ﬁlﬁﬁn’ %JI 2 aﬁ%g 1£aﬁd1ng, but not
limit€ t,0 nifopiE Oi\nﬁltiiibﬁsl suc abi \hhlblystﬁﬁd/ad{ylamgeagm esuch ras 01s—plat1n

either case, using convention coatl gent s and. :
carbqplasitle i e §YGIRPROSR ¢ rf‘n(“hr@etﬁg? liteg 0?312 9]as ngléa‘ﬂguﬁcblnscytosme
arablflﬁae %@lh}ﬂ%{y&ﬁ:\éc e 'orf thBeyrE QBN Qhii DAL AR AlIsPlosed in European

es’in he active ingredient is mxed with
PaterﬁnAppimauon; a. @368362 elmh af dF(Sefbth#-djhyded-2imgthyl-4- oxoqumazohn—6-

nat cal gi.u S te or Kk or_as s
simefiaDaN e USRI PrBAT LT e e T 15 el 1694 and 1CT
16945 éﬁt@semet RNk DNA 8lgdtuklestgds sh RETRIBI OODN698qahdeEM231
paraffin, or olive oil. For exanple, conpositions

growinfagted éthibitrs;o slanaluy@smloau@nblé@msm as pgsmntshafgsndnhibit EGFR
(epldg)?ngag ‘g{y f%(étor gecg t'oﬁgrﬁ}%%%%j ?%hna% Eéﬁ?\éﬁ{lb&ﬁesaﬁ@ﬂ:oﬁnltbodles and

ueous suspensi 6ns
mole@@l€ iigdt | are BTHRIIiAhibhiers aich \e8 tha goaghioands ¥D- f83|96{A/straZeneca) and

BIB)&@@&S@O@%@E@&%& g%lh Inv\}’z“gitgﬂeﬁggf}ﬁ%[sr.} ese$ﬁf6g§2§lﬁgne% Inc. of South
San ﬁl%ha&loc @A)%r%ﬁ@ anthW@P( Mﬁﬁ?&%ﬁﬂ%ﬁﬁ%dﬁf&f GéR8Rch SRE é‘ﬂ"South San

vi nyl - pyrroli done tragacanth and
Franglslcm ACAL aell abyslpemhlhm@rs;r 1mrqala1ngga@§ﬂn<mcs wetbh ss adriamycin and

lecithin or co densat duct n | ene
bleo Y { SOPIS | 06 TAOP o BFBIEOR pol JOREr RTPENS oAb such o
bexa?&t@rf@:r @EXB 7953 %HWS@%&@ R beinanide; hdtrAsenr iakibiters such as
chai'n aliphatic al cohols, for exanpl e

lactahw(anam gveﬂhmr@hedmmm@ﬂe indibitosn el 8] 19ROlsEdY ishytecan and
temppglfl?,st gt g r%io%x &% eX| [éhtf aldd cg%h %ﬁéhg%? I\gcﬁ\r/éd\égw f({a%mfen), anti-

yoxyet
andr@gahbl uch aﬁoﬂmkie;é‘% “@ &Waxﬁﬁﬂiﬁé—lﬁ&&fdphﬁn)ﬂmﬂpﬂmiy@ Z}hydroxy 2-methyl-
, t hyl ene oxide wth ﬁartlal sters derlv%d fromfatt
3-(t5geremaiy DRES gL yPTQsiana T bady et d JBFREHHA agghts which

have%g{cﬁbilég edfPBORLRA %o Fpeg—laﬁaéﬁg&' %’H%arsdéﬁ gﬁf@k@ﬁﬁ dmé{rg@ﬂ &9 specific

ne or nore reservatives
monmlmm} |lanfibédyg rinhibiten 20 3 )G-Cant nedooiasia@t-ls/d@@% lirnaeéhylglutrayl -CoA

s 3058 A R RSO ROE B o G TR gyt

transPradtS RMBiIRAB) inhibitors of protein kinases that transduce cell cycle checkpoint
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70 WD 2006/ 119146 PCT/ US2006/ 016526 [00281] QO ly
suspensi ons may be fornul ated by suspending the active
w0 pgradileht in a vegetable oil (such as arachP&T/v51006/016526

olive oil, sesane oil or coconut oil) or in a mnera

sl A5, R R 2 S SR o 7
hydrﬁcg&guﬁ%cﬁfrf, havépiri&%ta&ﬁh ¢4 CycReERadiAgbRee of kinasshnvolved

those set out above, and flavoring agents n%%gbe _
in migmieptogressieowhdes such Airasebinsludeabutpre pak mitge to, ple-dike kinases

and GRER Rians el R R RRHCARL s AHEHIAY Wy oor Shultancous,

sequdatiaP@sspdrhie dosing er thedndiviualndongRnsits bittankor
&éeparatlon of an agueous suspension Fy the addition . th
[00264] wat ebhegompoangs ofthn presit iENHRY MPE 2|5R fE &g Gy combination wit
inhibkQESE prg{otiWkﬁl{ési%ts. ﬁk%ﬁ s bl Shfito¥ed i i A8R&Kns, and in particular the
suspending agent’ and one or nobre preservatives.
humaBuinitatd &inesiinSiBP saragleseribedtini YT Ryblicaioandos I¥ Pl 5@y768, WO

o sERELSH EARL W, S P S DT 7, wo

03/04{d@7\90fw GIUEOIRN W 6D WaY 03/059,978, PVEs &31088,903, WO
00283] The phar maceuti cal conpositions of

t he
03/0945828nt W 089741580 W 03/0PH211.0 M 063/099.28G, Wt @3/103,575, WO
[ ) il h b x|
oo G450 1262 YR B9Bp IR0 HFEL 8B ewd gy, wo

04/0367740W@%a/085 ©08 | W@ 04/058, ¢4 d, WO @t/ 81708 taurd &V OT044004, 7l .

these. Suitable _enulsifying agents may b%, for.
[00265]anp| eThereampoantly obte reseRgnYERHONSIRHh2ISS 5%(@%@? freatment of

cancdin IHTLLiBE %@ﬁpé&uq(ﬂﬁhy Elﬁlt b 13 Gifi Feh G 9&9?&91@%] #65 example, a
such In al

as soya bean, Tecit , esters or part esters
compbend \of dhik riaverftiah tiyayabe dppleidirhexnbiobticniwttirangeer ihbrer substances,

inclugiga R snol M E0s A1 CRARCT Andh HAES\AETIGE hytlngs proglitazone,
rosig%ﬁezgge SHGD tﬂéﬂa@géé@aﬂl}%’ ShiYhi§iBRors S2iRALAN HRBRARLEFEEstance (e.g. p-

sl ons o contaln sweetening, flavoring
glycapnotejorialkiditv@).i ve agents. [00284] Syrups and elixirs

y be fornul ated_ w th sweet eni.ng agents,such.as .. . .
1002§F) cor o COMRBRTIEHEE BISERI RUPRITE) FoG p APt (o conjunction
with SHELRRSic RRAMBYtréth SRusSANsREMesdts, AW &IFt simultaneous, sequential or

preservative, flavoring and/or coloring agent. [00285]

separfiteedgsingrofleceindividial eomposntsiadtgatmept.al so be in the

rmof,a steril i nj ec . s ' .. .
0028} eneh oS RIS, ofu b P PRPE RHERNS o8, Qhsel e, sfpipigiored in
com‘tgﬁalﬁﬁdw{tﬁfanl@eﬁg usel @r thetareatmdnt tdfeanamix, soch at epoetin, by way of

i i spersing or. wetting agents _and_suspendin agents,
SImul{pReons.REGEnHAl SRATRIE JREaS QEH\?éﬁdw@Pﬂ‘ﬁ&ﬂéﬂ?gsWég? treatment.
[002&@r nul aki QRSHohRE SRk gﬁreé’%{ | invf’lﬁibﬁl | ¥ayC Y i€ administered in
steril e wat elp, aqueous sodi um chl ori de sol ution,
comUin@idnuvih ediagent wsefidny the treatmesuof aditwpeia,- byowiay of simultaneous,
arenteral |l y-acce bl.e..di,l uent or sol yent. hgr .
sequbiiy BtTwRtesd RERLAN (g I HEuE SCHPRaR g oL YRR ofcpfneutropenia
treati€nt BEEHOIRT. fofXexaRiplcS€a MR GhORIRY E{r@vtwafa%fqr,l Sviiéh Begulates the
used and aintained as sterile, the conpositions and )
production; ands fungtion aifseeubrepkilse siahi g d. hymgne eraaplogyte colony stimulating
S [ OpsS _ay .al r; i n which case
facm&g@?égﬁ'a&%eﬁdq%lﬁﬁgzg? relsgrlgﬁﬁgéaﬁsgﬁnéndi ng agents and
[002691e |ika rBpbend gl aedpresent invention may also be administered in

combination with an immunologic-enhancing drug, such as levamisole, isoprinosine and
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Suppository formul ati ons nay be prepared by m xing the
w@eitsanelisngredient with a suitable non-irritap@mnys2006/016526

exci pient which is solid at ordinary tenperatures but

liquid at . the rectal tenperature and.w ] thetefore
Zadupigy Ry 1Y DR STHHERERRS B BL Y PREIA I g GRG0 Somponens
of treSikfdnPi €nts include, for exanple, cocoa butter and

pol yet hyl ene gl ycols. [00287] Topical forrmulations, )
[0027]ich asAlthraughshe oompotinds ©f Figamylagh areapfiradily ofrvabie 35 therapeutic

sl uti Qons or ,suspensi ons,: . ralsl o) ' :
o S 1 4TS RFEE G B O, b SRR pncver
is reh@BéLabl mhaicahs adffeets WEhKSPekiesidi | UBNs, ubéncare also useful as

conventional procedures well known in the art. .
pharmayobepsiel corgrsds in thedavelormgrt o AW Riqlegic yests and in the search for

' ! be in the formof a finely divided
new%%\?\ﬂé{&%%atqg?%%g particles of average dianeter of, .
[002719r exdrhel énveRfiom also mprovidee gharmadestigrdwelanpasitguisf comprising a

AT T Y T
thereStIGAhdeRelhd8d @Fuse ireBOWEIE Inhitting RSHOIaRIdedNgoS/ik HEM mammal,

conveniently retained in a capsule containing, for
compeisingpideyinistetiog 50a mymohal de npedethpiegf anipmpent of greoppeund ehFormula

a_jurbo-inhal er deyjce, as | ise r :
tor § pbtimpPatally BfePRb i Elen el -BaliRit b, theregf alone orin
comHiR8 NvitAMP R bilint 0TS o0 br @EkTe Niubkthuddek aBlebiedi fabwal @tti-argiogenesis

may be in the formof a conventional pressuyrized )
agentse pigaull trapsiugiigadnhibitrss gak satipielfoagive egenig iR amoHpts effective to

. 1@l rosol containing finely divided solid
mhlbg[ra%F(?%rba?gelggrgEﬁ@t s. Conventional aerosol propellants '
[00272]ch asFarol edanpde,f | andiringidgedediy dagems,boswwhoras MMP-2  (matrix-

e RO S kP R ST S o co
(cycl@bxyRehds¥e THNGKIREIEB! -cah 08¢ 90iedCanposijthdida fath a compound or

transdermal’ adm nistration may be in the formof those .
pharmacenticld cnmiposikpns gfathe heesentimentipe Hstmplen efmsefy G@¥<E inhibitors
. f j kil in.th Lt o F wer .
nctofl, SERRBREAT2K sl L R SREREL LSl . roeconsy
Exan¥éddfussfud matrGompratibpiagevge Midbitirnale debeitied tit P CT@ublication Nos.

WO 2@’33%[ GMGIQ%%%@O {A/,Q[;g%/fo%sipﬁwggfég%é, 570 BRI W 08 /34915,
WO g%?g&g %Ootmiog@, FRYBLBBH1 YWD SNSHAD W@f99_/5|2|889, WO 99/29667,

1énts to produce’a Single dosage form w
U.S. Patas dar 51963 \94p yardeDeth dlateyt INwo13,8016510s ubipfected tVbH-2dnd MMP-9

. ...the severity of the disorder.or condition,.the,frate
inhitigry i Spss: o haten e ST S IB e MR oM R e temed, ar
thoséar}ﬁatdisél%tﬁ}'eil}o NinBfbitt AEMPLESS{d/B NAMPIY Sieliti@. tdOBY Bther matrix-

n effective dosage is in the range of about 0.001 to
metaHOpOteiE06s fie.p MRl DHBJP eI NNEP-bo MRS, MR6eMdMEy7, MMP-S,

TR N AT T i ——
way Of QA8 Bith@ltaheSusy/sdquentipl 6f @epbdty dviRigt of0tHSindividuad Womponents of

2.5 g/day. In sone instances, dosage |evels.belowthe, .
treatmeler Syghnsambipationeprasie SEPPYr tha gempRY dseofnbiseiny prfipn within the

dose ggﬁ%ﬁ%&&ibe V\e}rﬁ{gﬁ 'g.ﬂ? ?ﬁéqgﬁleﬁgﬁgﬁaééuitilcéll}l B ER aglASERIIARY approved

oye causi ny

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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effect, provided that such |l arger doses are first
walpasded4é nt o several small doses for adm ni SPCHUBING/016526

t hroughout the day. For further information on routes

. of m ni stration dos erelrres e ,Chapt.er
sctivis OB TR PR BB SR U B e R CRAH-uiepyyel bealth,
sex dn@Odivd Bf H@nsﬁibgbct Gaimho@naf tifdi $04dndinisBanssl) ratePef gadi¥®ion, drug
Press 1990 393] The size of the dose for

comlilmvéloapeud |scverrty prfothieypaatieuler pendideresbuifcan ewiepbelass be routinely

For urally vary according to the nature
det |S¥\A§}egfmﬁ}$er€ondltl ons, the age and sex of

[00274]e anl T'Iﬁb ienfédt al@@ﬁar(ﬁfﬁdhstcbﬁlpbml}dsa)fd? ormaii histusain therapy. An
according to well known principles of medicj

additicpebarppCti then BURBHOTIFIBY Pﬁse?ﬁa eAmBEd; Gf oA I3 fog e preparation
ofa rﬁgczl&a(ﬁll + 9 IEQEHF gfgrﬁ'hq%hlg or, Ki t” cont ai ni ng

eri a S use treat msnt of the di sorders
[00278}scr i badrddrdv @sé 3 ccpmpevumilelf thd Fornonel,eraqiarmescenticably acceptable

s, K TR o S S P A2 B BT ko BRal fctuding
propl%ﬁitcttlct h‘%ﬁtﬁﬁﬁt) o emlfrhhlaIEaYndchktﬁﬁé" SHunt@BPii S€ worimalig! fodhulated in
package insert on or associated with the container.

accoidaiceabyith cvandaich ephermansiutiond, pragticeasnl @harmpsenticad composition.

Accob‘cix%g g(? H)é% rslfp? erﬂsf th b{éllry 1%?0};1 tﬁ?r% lﬁ%glt%té/fded gﬁxéﬁrg eﬁh@aq f@%smon that

comﬁ[se@'aa&imlﬁoun'drhﬁ? theficrinuéd 1hot dsplarmaceacically @éceﬁtabhfud;ﬂt solvate,
rmaceuti cal Ity accept abl e so|vate or sa{l .
metabpilp <5t ProgFIE eEHoh AS S TESL At Bo AR ARIOSHTPS Witk fio Bhgripaceutioally

acceﬁt%le'ﬂﬁﬁ&ft'opg e condition and may have a sterile
ccess port or exanple, the container nmay be an

[00276]t r avelo lmemmd titel pharb)ageublca]acmnpcbsnimsl argowling tpphes invention, a

|erc abl e odermc in ectlo need
thereByfishl, o REPLYlc RS, lae cAnGE RE. ERRLEbid, oL Forgla T or
phan‘n§ceuH§eﬁEr hQepiabRAlNGoIVRE, ﬁl@fh@bﬁﬂeocﬁ l%dﬁigom@@of $al6ke 86 together
cancer. 'In one enbodi ment, the | abel

mthlans@dtts)nnah thecarentc taaent ashbsc&@ﬂeréd@mm)ow mgﬁp@blxllﬁ@nﬁely admixed

oun r nul h u
with 22 BB, sl Cegeior APLEREE K, i hviopa pharmaceutial
comﬁrduﬁaﬁlg&e&hﬁq}[e@ ab ﬂr@@ud:btd fgse. f Aosaraln@aahkec e vidgnvasitty. of forms
he | abel package i.nsert, may al sqQ indicate that the
depeé@ﬁ%dlﬂ fheof‘?n@a?if piePyatien td651¥e|deé’(‘ A PHBIStTR QY (Cefey Q1al Or parenteral.

Exa 15? ?%ﬁﬂtéﬂﬁé ycarr%gru?ﬁjlﬁﬁ&é ORAlby il BAvALL | &5erlbn media, adjuvants,

facture ma er c rrprl se a second cont ai ner
coatmgsjpamtﬁxactgrwl ph@rarﬂﬁmgal cagblhty, lmmemldl ebsogftfoar deloping agents,
acteriostatic water for |rjf%e§t|o

swee NGB AP 2B o GO Caars KD et SIS Gt PUHing:fgents, tickening

agen&e@afth e§éi"v&ﬁx)e@nsol%ntga}dlsf)é&ﬂ)ﬁefneﬂﬁ(ﬂc@ CF%E Heforing agents, and
materials desirable froma conmerci al user

mlscslﬂeandmnmterlanlmem@dam@uﬁ@mandb@bspémts that meayt Be needed in order to
filter need| es and [ 0Q29p Y, .
prepins, § RafiousirreBuier BT o theh SR Tt g dgeents with
pharfnB€eutic K ALtk @ﬁb&&foﬁyh@ Wweld rknawmhﬁf I’fli?élfauttl CRrtdeyt 1nsofar as any
accept abl e solvate or salt thereof, and, pres
convepiEonsbasaie g iselicPRBRtite M A EHBROUTP1 %%an% i ity pse in the
therai)gn?tlé(éo Oﬁo@ﬂf&'@k %@Pl%p%ﬂaﬁéﬁs is € nglaiédorg gp{m{eh’?&'&‘ Betfve 1ngred1ents

oun ormufa’ | or a pharnaceutic accept abl e
can adszd wsiheorporateslainto tht eompdsitianscind pwamtnonp hmdamnlmsﬂt hegeh.
[002r79]r ml alfile comltags?nck(nlstof nﬁé’ 1nventt10n rrna}cl: %e in asform suitable for oral use (for

example as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions,
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73 WD 2006/ 119146 PCT/ US2006/ 016526 directions for
the sinul taneous, sequential or separate

w@civoniges ati on of the first and second phar meCEUS1006016526
conpositions to a patient in need thereof. [00296] In

. another enbodi nent, the kits .ake I
cispef§ilis gargeiaer oo rrss P RuROrTS obiofe el sy reams
omtm%nts Ofel® oPRgudbRas 81 bilg sdlhitioras eRprBbiONS oy athenrﬁftrﬁlahtby inhalation
er eo such as tablets or capsules. Such ta
(for @taafxétr sl g finedy udiwided pawdseronp liawd aseshsior %ff{wmstratlon by
i.ts can i
insufflation, (fo1° cx éxj}}ﬁ% ;Ag ; hfztllerﬁ‘l %1@%%(3\9%%2%1 X&Sgﬂgﬁteﬁﬁ 'aﬁﬂlﬁlﬁgtratlon (for
examglét‘d@ adstdeile afGeods 'obbilg selutipd fde intrBlenste Buhnmﬂ:dnsom er idtaimuscular

nown in the packagi [N ustry and are w dely used
dosing g aph SUPRGFIRYY SHLEHA lg(g% unit dosage forns. |f

[OOZﬁES' r e%ult‘a?lge n%r)ﬁa@étﬁ caﬁﬁ-ﬁc&ﬁtaﬁfeo‘é'xgi%%ntsf Thr aX abe fhiulation

e formo ers etters or other markings or
includd, fitr @xampédd, émstadilientsesuch aslé@t@nasqdmgn tchzémd@ty,scaqlmumnélosphate or
treat nent sch dule in BJE?Ch th

calciumy garhpuate, granu f‘féftgz@‘f‘] dlﬂ §Faa]|nﬁ éig?lbs Sﬁzm 2 n%ogla ?%r %)[ or al%emc acid;

bindifg %éhltsesd%ﬁ a@%fh‘r'&ﬁ%ﬁﬂc@hﬂ@ﬁgmchsa@ Iﬁ@hesﬁumf dtéaddte, stearic acid or
confainer wth a Congoun of Formul a
€

or

talc; plesrvaiivsiagentalsush ax rzsk @szr@pxlm%@r@xybbené%t% andppfieqyidants, such
t al ned e a

o SR TP B LA o0t oty v

disinte@mtiah nead t ﬂﬁr subsequérer absmrptit&l sefc chel p)dtanerrangﬂdinental within the

fornul ati on conpri ses sec ound W t
EasirGiAiePLIY (P51 P NETRRE ey DR LN E APTCK PR ARG, df githecase, using

conv&gghgl c%gﬁlllé %}%d?fé&deﬁ{ll%s Well%@%@ﬁﬁﬂéraﬁ"t may further

nprise a ntal ner conprising a
[002’Zﬂjar rmc@mhpcosaﬂdny ﬁaca»m:itt&blma}bbﬁflarthe Souh ofshard gelatin capsules in
terjostati

Whlclb Hgg ﬁﬁBY% 1%?<$18¥¥a g)é)fq%nglltlh% eCld golgcg\égltuzngh for gxample calcium

carbofi§ie! cARRInS thHEpHé’fb of ka®®y, orf &N st\i@r ell Azl b&iﬁul@ﬁ hﬁ‘rwhlch the active
mat eri al s sirable froma corrmermal and us

ingredicahigpoixad w1thnwateﬁpm@1 oibshedr asopenet il, ltﬁul%aﬂf@@m or olive oil. For
examgiell,]tc?)rrn%ﬁ%ggg %ﬁdegqgr oGl u?% %?% {119(9 %8§t]a1 01C @i&lﬁ‘]ﬁl@ one or more

S Wher el
colorﬁigﬁmédtéﬂﬁﬂgl iflétfvom'fg)iirniiddnq)rl:sea\n?t'dlva agcﬁrmnd t her apeut ic
ent, the kit may conprise contal r contaj.ni,n
(00241 . sehareare %’éﬁ%&qnﬁl generally; froniai, E? Vg H&r‘f‘i %mto?11 finely

powd%ré%f Viofigd t&%‘tﬂerp% Loneh e YRdre SieR@REN @E&lts such as sodium

conposition so be contained wthin single
carbaxydiethiytietlubset Hlethfyﬂcelliligppe,cwdmxymhpylmethylwﬂnb§¢,s gagdium alginate,

polyBhHpometene. B REeePuR An] oL ARee iotr e otk sty such as
lecitthh est E&ﬁieﬁ%haﬁﬁdﬁ&m%teﬂkﬁé& r@mfeemhl yatty a01ds (for example
adm nistered in different dosage forns

P°1Y@Wﬂlyr1>@ee pEanate),) or aqoedm;nﬁlcm predusts af fﬂh}flmer @ﬁtdedafétbgkong chain

ahphg@ {cﬁen ,Sfog; )%Qlﬁrxzﬁ]e B%é;cﬁ }7119 ggest%ugbg 'dXib%’lﬁLensatlon products of

ethleﬁeeScﬁdicﬂeblxﬂ]@ phySalC egters B&ﬁ)@eﬂ9]ﬁoﬁc chattgi agly etddl @ hexitol such as
invention also provides a kit for tr

Sat in
poly GBIy g GRITHOL BRBPRIFHR, OB HIRRATR Ogﬁﬁ%\??%%’gdwﬂh partial
es’cer§1 dfeh{/eﬁf ﬁﬁ?fdfﬁcﬁaé £ hSAMPARhdiRRks, R BRaipld ol@ethylene sorbitan

nmpoun IS I nvention or a phar naceut i ca
monadw&qnt"ﬂtd Fusals susherséok mayhalso b@ntamneummowsprﬁwvajyés (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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certain enbodi nents, the kit further conprises (c) a
waewoniphar maceuti cal conposition, wherein tPET/ERDO61016526

pharnaceutical conposition conprises a second conpound

ving anti erproliferati Vit cer.t ai.n
oues]Fon B SenbBRTErRY B LR it Peci @ifredient i
veget?ﬂ%ﬁ%de‘h%@ ardcliR dfl, blifd6il, ReanfeIPS REmitdSl) bt 4 Mfrieral oil (such
si mul t aneous, sequent ial or separate

as hcwklnpmﬁﬁm)at The aily sespngionssmagiralscs cowia pHhickerieg rgen) such as
vees TR LHEES <t B p P Sy RaBEh SR bR G ohPhtbve,an

ﬂavoﬁﬁ’{ﬁg&itsl maf beaidded enpidvitRch palatablp aﬂﬂtlﬁelﬁmmcﬂl nElese cbmpositions
er enbodi nents, said first and_ secon

may Psriies AR tha pdditian 65 MEhexidend SEHASASAARIG 451G he same
[0028&?“ ai e erglgf%?’g&&/dér@ 4n@" éﬂhﬁle? stiioeet Sprebﬂa@ltﬁ)n of an aqueous
vention provi des a kit for treating an abnor nal
suspesibh bg'rthwtaﬁdmoncbftwajer saretallgsconyaie t}m aitive engrcdwet together with a
di,sorder or a hypoproliferative disorder.

er
ispeiToaT TSRS SEF STRGRHDE GRSTT G 8BS Of P Pigpervalies.  Sutable
dlspe}s‘i ok n&etﬁﬂ%a%%‘g s"ﬁxlld %ﬁ&ﬂen&h@"‘ﬁ%ntsc aRdiekéRplifHC by athose already
cer aut di sease, arthritis,
mentmﬁp@abcp\cm Addnitlbaatmme}nt&)@wbl as siestsaing, %@Vormg and coloring agents
% iferation induced after a nmedical procedure. In
may $8he¢ PERBYdi nents, this invention provides a kit for

[00283]eat i ”Ih Habkﬁ@@lutl@eﬂ cOlpesitiGtkel $i0tventibe atalyailsd e i@ the form of
manmal . 0302}1 Repr esent ati ve conpounds %f t051

oil-ingyigesriukiopant hony mse FRsiihe acisaelApla Silssieiy ofie oil or arachis oil

e :

o B A B OB AL b s

emulﬂﬁ)tlﬂg)@gd:ﬁtemayrbqg rforl exegsple heateraily-ottierieg @upisesslch as gum acacia or
Eresen ed bel ow are BtHflto illust ate{)athtic:t{l_ar ctial

gum HASASHR taragy- OPWEHP&P ?ﬁp giires SHeh 2 ovh Fan[,,]] cd H‘eas ?1_8 or partia

esters ddfved fdne fa?‘%g&ﬁls%dth@%t&%ﬁydﬁ&@'(fo@ 'éxﬁfl]i')l"e RertitadiniBhobRate) and

any way. 0303] In order to illustrate the
condénseiont prodycts tlteosaﬁcbpamgl @i@h‘p’lﬁbsﬁﬂaﬂ@el q¥ddeughsl as polyoxyethylene

o Rl 0% SR ARCAD SRR 59 erave

agen@. Met hod of practicing the invention. Persons skilled
inthe art will _recognize that the chem cal reactions

[0028scr i besaupRndadixits sy be fapmpeied With syyesisaIe agepis e} as glycerol,
propﬁ{e rglriycrol Ksscﬁbit{;ﬁg 'o%g&l?%r? e Of Lldfosk n\éﬁﬁtﬂn%ﬂ  al§y) Q:ontam a demulcent,

ti’'ve ne preparing t conpounds o
preseivitive] flav@rib g and/ar eoldﬁmg‘rmnto be within the scope of

this invention. For _exanple, the synthes

i, f .
(00283 - ex ekt iPRARRACEHHRZD FOUYOSIRRS dPhHg 2458 gﬁ I(—:\l?1 ﬂ\?e formp f a sterile

injectiBYe queo%' C&esdy Uéu%% erBRn! FHIEH Ry WedfdiinGRtddORscording to known
apparént to those skilled in the art, e.g., by

proc@umsapmgatrel of rmrotoécheu appraputater dlepqrs-lgg gt Bafing algynts and SuSpendmg

oi her suj. [ ea a
agels, Wi, DL HLORR, Bl RPN oAl carcr i
usualRPEbhpeRt st water r@l@s@uscmdmﬂaﬂbmmmoﬁl, 1 eFlﬁﬂdned&il,)Or any other
ot her reactions disclosed herein or known in

suitabe] Rorbioxice pargRicIdl-agseptrile i Hiyerippr SeliBhy iQther bgredlents including
thos {%ﬁpgir 'cﬁ%e%&?fna %‘H%”;q Obf wlﬁ d. VRt kRflte WRERR4D Helused and

es deéscri be oW, un éss ot herw se
mainkdinkidc as etbridd, | tht esroperoaitione sind agagriere tmbwr 4lko iba sieglnwés Injectable

suspé:}e}%%llp :Jrggyé agegglppntagep\gﬁrde li';\;hclc a%a?s% a];prp%?mc g 11qu1d caltmers suspending

agents and the like may be employed.
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75 WD 2006/ 119146 PCT/ US2006/ 016526 Al drich Chem cal
Conpany, Lancaster, TClI or Maybridge, and were used

wowrahowi4d urt her purification unl ess ot herw SBCT/US2006/016526
indi cat ed. Tetrahydrofuran (THF)

[002&63) |NL| g In g%tpgq%/slégg% ga gﬁgat@n h@ %r%g%q%;ﬁge ntei%?%)e t}\%g%%é ingredient
with RYLE4HS R ﬂ’é[ﬁ | i prdh '\ﬁhl@“fsesoﬁﬁaﬂt thMQém@éldtdﬂ@ﬁb”m liquid at

as receive 00305] The reactions set forth bel ow
the revtal gemlperetuge ard amllyt emfbee melipiwsiheirpetumy tostelgage gfe drug. Suitable

excipfipliRgoRe 10 Seame Che i ef B HCed °F o

[002g7¢act i %pﬁda@ﬂiﬁmﬂ@ti(ﬁmt YWhCa bi¢amb ! diathettd, heeldibb®aqueous or oily
septa for the introduction of substrates. and r.eage

SOlutIODaOISWPWg@nSGHQE sopsrallynpesoligiaed By femubdimedn actye mgfeds ent with
a conge%t al Y g%%@ma%%ﬁgaggﬁlr&g% c%yu@ﬁthﬁ( ggl‘rij&%?ﬁo&g] frocedures well

knowlﬁaﬂmgara silica gel colum or on a silica SepPak

trid 030
R X R MR Y
divid%ﬂ'E Ve Z’%ﬁf&hﬁﬁg ¥&li€leOBE AlehRd diinbXd3fos @kathple/S0 um or much less,

, using chloroformas the ref er ence
the poweladasdf (c@mzﬁsnpgne)xthenanteve mz:cbmtveémes omﬂgtedswh gie or more

oSl SRS RELL L hALE T SR i 5 e
convérﬁlé}HE/' Rtained in za( tdpshlle&ohtairThg, et Ekeﬂh}ﬁb) 1 t(b 60 mg of active ingredient
(broadened), doubl et of doublets), dt gdoubl et of

for upe mtheaé)lrbo lcbalpﬂ dendeas grsh #atis usohdor gisyiletion qf the known agent
Hertz (Hz). Example 1 NH2 F Ph O ,NF
SOdluﬁl %% %nya‘@ di f 1 uor ophenyl (oxazol -2-yl phenyl -
[00289]di hy dTemposRichst fuir astinsinisiraton Ibly) mhelation mayarben& the form of a
[00308] Step A di- {ert but yl

conveptigngl Qgﬁs%%ﬁyqe;osg é) élsaélﬁ? Otﬁs aptise jngredient either as an
hiftd ' ! IX4edés81 Bfopellant

aeros%hbd}g _ Jot;uge%% rc]llzvg{léﬁlr’égrl]lscrﬁrggﬁh& afo?)@ﬁé’ @Bﬁvenﬁoﬁh C%Sj@ gfopellants

such as dvadatile effvorinated| hytiranatbots phrelmydrénarlad nanmmo be used and the aerosol

dovicy§ SRR B AEeR Fo BT A QLT B B R tigg&lent

[00290Qur S. (B8podHidsUfo WRSIERIAT abinimstediodndey Ueeﬁhuthedform of those
pressure and he resi due was chromat ogr aphed. (

transﬁ@g?g gl@n Eﬁ@@ﬁ) thetgrg el ikaewn e these el idneny ol t%?@%
{
[002%19 difl Lo?o hgr lﬁb?&a?%h %sz ga}t{oﬁf (%egr%}éal%efr) 2_5.2 in Volume 5 of

Comprehéresing MecBeldathEmishyS (Corwin Hansch; Chairman of Editorial Board),

4-t hj adi azol 2- yI ) propyl am nodi car boxyl ate: A m xture
PergggnogiPrese - put y|

[002%2]( 5-( T?e ant){nﬁoéf)@ REABbInE oL 8 Yhvedtich @hat i cOmbindd 4vith one or

adi azo
more excipients to produce a single dosage form will necessarily vary depending upon the

subject treated, the severity of the disorder or condition, the rate of administration, the
disposition of the compound and the discretion of the prescribing physician. 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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yl) propyl am nodi car boxylate (0.49 g, 0.92 mmol) and
w@ a0obomikei i m dazole (0.179 g, 1.11 nmmol) i n AGEUED06/016526
m.) was heated to 70 C for 16 hours. Two nore
equi val ents added and .t he.m,xt ure was
harmfS BE G160 PHVSEA Latfuﬁlb e s 8 G GV T 56V RE sl doses

for aci%rrﬁs Jg@ﬁ‘ ﬂ%ou WWRRNd leofu%&t S EAidR dHloul %f@d&n&ﬂstraﬁon

e aqueous | ayer was extracted with
and ddsecglalregm‘rm,t fearGhapRs 2013) inaVidlumieeS obFbinpeahentivaiedisingd Cemistry

Na2S d d d
(corpafrostt: helBane! PartHeat B aBepGRReST 1 058 .
[0029].’,@0% AheRize VW dSRE for tﬁ&@%el@ib oﬁgﬁﬁ)h@acm plipbiesfitytbmpound of
5-di f | uor ophenyl

Formularlewébngtmaﬂywymaqggrﬁ;% i t@.egﬁgﬁe;, pud seyerity of the conditions, the age

and SB}IQ 88;1? a%ﬁl# f‘:} gr%{;%rg%gtztgé té( Iof adlinl'lr%ls‘cratlogT according to well known
prmcqj,llestoe‘ﬁﬁedmmeyl 3-(5- (2 5-dif I uor ophenyl ) -3-(1H

azal e- carb phen
100294] iy dp Ghathe? ORTR 26T skl B9 FEiFIA SG AT BPP c0r "kt
contahmgla%gxgte%%% rrbgte]glg gcgrﬁ S ffg&gfgl)eﬁ%_ & B¢ afsgfﬂersr dels@rﬂﬁe% dle)/e Y@siovided. In
one eatbiodimer, tht lmtnnmprsnpemanianlér t@mpmsmgaarc@mpaﬁ@ph of Fgrmula I or a

pharrﬁ%%]lr\g/% lg(?fltcﬁgﬁ?lge s%lﬁvﬁré)g sﬁ 31} éo(fa T“ga E}t he yeﬁ.?ﬁr R&?ﬁlg{;& a label or

pack&RGhsek dfBoPRkdbidted Wi thetaitsiber. VRAGtabRNARINEAS Bdludepifr example,
reduced pressure and the residue was dissolved in

bottlasi vl rsmqsahlest@spaﬁls) eteTol e pentaigpi may bewsmed o a variety of

2..2-di.met h th n )
mateBIf ST Y SRR o Soithef holgs i HmBNRlg of Apgfll 1 or 2
pharrﬂéc)eut&@ﬁlyad&ﬁﬁtaamd solvite of xdltirtbereefs x4 rfanheldtion tthereof which is

di chl or onet hane X 25 nmL The conbj ned or
et Do oTES 8RS o e i S 4 R SRR LR promie, e

conta%ggg%}g Beuses rQ{/é?l%ﬁé‘ rs@luhQn Wag\ﬁrdaevfah%aﬁh?dd»'% pdrOpidré@able by a

as a rovvn oi | tep ert uty
hypoaer(rﬁe (rijecﬁrouil fiekdie).ofhe rlgue) oepa(oa@g@mem ydiyates takrihe| gonpposition is

used RchYAYinE aha candition o5 heistiuh 57 FRIGhy M gPh SHRpgmeps the label or

pack%I hkdANindfcatbs th@crﬂhe %htﬁosrﬁon (c@m(pﬁsﬁﬁdi Ed)lﬂp(btﬁﬁlh@ﬂ’l?bﬂmﬁa Iora
(2, 2-di net hoxyet hyl ) car banoyl 3-di hy

phannacggngagm acgepizlle splvte) Cp‘r&abyfh%fﬁﬁ’% 6o g@ﬂl@%@ﬂ tagad a((bsozéfaf resulting
fromggl?rbqnagﬁ %12) r‘%‘%“@ ;ﬂéll dl\ﬁ?{fleé% drlagkd‘% g‘%g&) ma s@?i%lgirqate that the

comﬂmﬁiﬁhrbgﬁ 1b|6 uZ&l o theu ofter bizowdsss. Alltmnemvxty,l oe ad@ﬁomhllyut}edirticle of
with ethyl acetate (100 d washed with saturated .
manuy{g¢ipes 030 furkhey | cospnrise itgstgcqﬂ_acy CoOptamer SNRISing, gogﬁarmaceutlcally

acceﬁthllﬂg et;dﬁﬁr ey %Q&Eﬁ%{tﬁg H/ﬁfé? rfof Efl%H@fﬁﬁil EBW}J r}ﬁ'lotsﬂlate-buffered

t’he crude pro as a
sahn@ OE.ihgﬁi s Stodaplolﬁ arBl @Bxifde solutlon It may further 1nclude other materials

d651ralilel3tfr| uor ék%lang(%%f:(raéglcpgﬁx,l ngﬁ.]dﬁrkgen‘éfrsr ﬁutgor% gl o , filters,

needfag aglgls flh%é'g of tert-butyl 3-(5-(2,5-
uoroE enyl ) - 3- ((2- oxoet hyl ) car banoyl phenyl -
[0029ii| hydr Ghel k;t mam.fanh%tz epPmprise Yireefisc bgﬁataémemstr%@n of the

com]?qdrung ﬁ?m}] OAS gh+rn% %Pg%&&%ilq aaggeﬂta]’[ﬁf by re]%aér g %reof, and, if

preseht,6thdiset@idt phatingtquyicaldfonaulation3 Hok emeﬁE, ifirthie) kit €@mprises 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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WD 2006/ 119146 PCT/ US2006/ 016526 fol |l owed by

1,2-di bronp-1,1, 2, 2-tetrachl oroethane (0.590 g, 1.81
wormb)i19idter stirring at 0 C for 45 m nut es, PEAI/US2006/016526

solution of DBU (1.63 niL, 10.9 mml) in acetonitrile

direcGBriPY BpmAlEEiAge AP RIE P AES SRt AR B PR Cand second

hanﬁaﬁ;@ﬁﬁda%orﬂbr $6R t%%aﬁé&ﬂ@@ﬁéeﬂ&h&@oﬂmdef reduced
ressure he residue was di ssolved in eth acet at e

[0029(650 nL)In zamgthen sihwdisent, theokity el suqtablerﬁe; tﬁerldéhwm edusplid oral

forms( ﬁ%ae é%ﬁ?@ﬁfgﬁ%@ﬁhg o&grph%gﬁ%e éraatcﬁaé%%ﬁl e Stk salt thereof,

such &d fabRisast capdites. SaEICOKit pﬁif@dbllyﬁﬁtﬂﬁdds adiinedr pf ems dosages. Such kits
The residue was chromat ographed (2 %e [

can inpduderpeenrd havipg dia dpsagasorigpied i Brecude ;SIP%H nget :fﬁq’sexample
of su%gq{gc\igﬁi"bf@tgf i{?c‘i" ! ?h&éx‘@cﬁg B B REowH 9} ﬁlerﬂa):ké@ﬁg 1ndustry and

After stirring at 0 C for 30 m nutes
are waddly aked ferpackayime phdroraeerftionl Gtﬁt dosage deymst i desined.ua memory aid

can Qeréo%ll%gg-l:{étr rgg:}ufelglﬁ gﬁ%ggrgig gg 3}“@8%}313 f gwesf %)To g ov'a%gpgs or with a
calenﬁd’r 1nt3é}‘f ngﬁ%ﬁat(ﬂ@* th cﬂg§ ﬁpf}fécﬁea@tﬁlﬂﬁw&ecﬁﬁ@ﬂx Wwhith tﬁp@ééﬁ)ges can be

6 (m 2H), 7 33
admlﬁbl)ered7 22 (m 1|—|) 7. 07 (m 2I—I) 6 89 (m | H), 3 05

EETACINE RO EERERNEIRINER T A

first (E)n%n(e'i'vhal a compound of Formula I or a pharmaceutlcally acceptable solvate or salt
- di f| uor ophenyl) - 2- phenyl - 3- (t hi azol - 2-yl ) -2, 3-di

there@ﬂ 1 containgdh ﬁ’@?%\%olané PPiipRadlyafb) 1a AFCRRE! ‘EQ%%&%] rpépa second

er
phanieeSiplropRdSon, coptung st oniieniy. b, spd , hormaceuticl

formualiatiyrel r Oeﬂlpﬂse% tdi aedomdol coRapoluhgr opigh amlmrdn&pqrarobrﬁemlm gactivity.

. A mxt t-bytyl. 3-(5:(2,5- . .
Alterpifyelr G AGHPYAD e gRcls oS, angaGie; may. Sirthes fomppise a third
conta%ne)flcl)ﬁf ﬁ@ﬁfﬂg%ﬂﬁﬁia@&ftfé%ﬁ’ laé"éeﬁta()fé Bd8er, glchoasqga%tdﬂi@@ﬂaﬁc water for

1H rm dazol - 1- yl ) et hanet hi one (0.019 g

aneChmD(BWiFih) piwspb@tesaufma)d salise, Rdngasts sobition a@dfdextrciw snbwpg It may

furth? ﬂn?fugﬁtogl?erénet %na( g dgglxﬁorelr cont | H}Ie? _%l_%% !%%? 'rsr{aggp%og{lt including
otherI buffé?éf BRRaid) ifidits) né’edlﬂ%ezmd syﬁn@esdl hydr o-

4°1 hi adi azol - 2- yl) propyl am naodi car boxyl ate. To
(002951 5 1 Rt cArta iy @ehes SRS THRAAI VERopn The it SIMDISSS @ Composition of

FOI’I‘DEI?A Pél%cpepselcgncg h%l‘a?)@gt)ic cﬁ?ﬁe% ?lge B?ﬂn%g E]HF] #Dcbnthi Er f%?’ contalnlng the

concen ydr oxi
sepaldfeam&)pdﬁaﬁ)nﬁehdﬁchs aAfitded doftle ror lagil‘aded fmlrpatckctphmatw,dhe separate
16 hours,, the m xture was

I d
compegkicat @3y RS G comaingd AR dise g @Ktegcfoma}ner#ﬁ%mca”% the Lt

compHs8@ RirSctidh ef‘or VRS ablfriSstrA0ar ofNa SEdparatd hblﬁg&%ntsa Mche kit form is
concentrated under reduced pressure. The 73 WO

partiQi@ty bdodMeEePaT MIBR0S/ BDaBRG 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 a compound of this invention or a pharmaceutically acceptable salt thereof; and

b) instructions for use.
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resi due was chromat ographed (15% et hyl acetate in
hexanes) to afford the product (5.8 ng) as a brown

w0 00ai1141003141 Step B: 3-(5-(2 PCT/US2006/016526
5-di fl uorophenyl) - 2- phenyl - 3- (t hi azol - 2-yl)

3-di hvdro-.1, 3, 4-.. t hi adi azol.- 2- vl -l - anmipe: .
ooy 2, TS5 et P hORP o Y A RRARER £ LA pyscsica
compdbitibAONRRERMME Yecdnd® PRiYHaceutRabidiysisiioh dufprishd a8écdnélcompound

~2-yl)propyl am nodi car boxyl ate (0, 006 . 0.010 mml)
havingn amn&wrmrqhie)ram agtiviéd 21e meéiaah@@%t&%aéwd gomppspe a second

agueou ol uti.on, .0 . i
phUGRE PR, 01 . oyl o R
sequeaifibiosrarpab R adatiyidratiol oftsazthfisasndastdent] plerinavedichlycobifesitions to

XN NON DTG I TSR —

compggi‘ﬁt)fﬂ Grel Eontiihdd ?ﬁ‘@)e(;ga?ét% WodtStkrda PR dr3nBddimentisaid first and

ueous |l ayer was extracted wth ethyl acetate (2 x 25

secormiipharmddeeticad chinpesitiorsgan togained i thesimeicautainetbr i ne (30

[003({?1; 21 er d :Iéﬁ:%g%ié%&#&%ﬁﬁ%@ tﬁiiﬁ lértl\fGerélggx’a Bgo%j\gfg s Forllttrre%{iggd an abnormal
cell g?g'\ﬂfﬂf?n‘élgfo%pﬁﬁﬂ alé %?%’@rﬁﬂdﬂératw‘eediﬁir&eﬂ & a hegpoprsiipratioe disorder. In

provide 2.5 ng of the nono Boc-protected product as a
otheryembaedimentsmthiy dnvention providesta Hitsts| teaging pn abnormal cell growth

i chl or onet )1 .ed . C..\\AS:
cond B AT FABE Syl Py iBR, SRGHE A st oA oy bove
diseaBd, Xdrup@liversticno iladd afteda unetiical rgdewdiack. priesshereerhbodiments, this
provi de the TFA salt product

e e e PG e B Gl Bl
13 . _ . : . _
[003%) ) ge;%eis% trartlglk?% ic_:ls)ﬂaml%ndgéﬁ?drhé 'ﬁzegngff“) %wénstﬁi(%a ’Wla:llcl_lll’zﬁg:ehzompassed
by thelzreseBt BFerftinn ihkdude,ud@rg not 1pkited @, kO compourds ofzthe gxamples and
1H), 1. 1H). ] 00315 he.f ol | i
the shlfb sipiitess iRt (O PiRGrERo RIS op P FR et R Rk s octow are
inten &R P Ristife Nalichlar Bhbodmtdnts &F NeHnven{ion(@hd are not intended to limit

5-di f | uor ophenyl’) - 3- (4- net hyl t hi azol - 2-yl ) - 2- phenyl - 2,
the s@xpgioff teerspedifigatipn otithei¢laiay In2any Waypr opan- | - ami ne

[00316] MS ESI (+) mz Aﬁ%ﬁw& detected; 1H NWVR (400

MHz, CDC13) 8 8.58 (br, LR (m 2H), 7.41 (m
[003681) . 7.1W7ofder t3H)lustfatd Ihd rmvehtidn, the7bllpsingldkampled 2are included.
Howé\_ggg,zi% l(IDq-,J['o gq_b%r?deg(g[an%g@ Qg%é ggar%§é€%ptlﬁ@i’titgé Mvealide and are only
meart¢8/ ét@%gsq 6/ QBRRE of I}J’r’?ctiang the invention. Persons skilled in the art will

recognize that the chemical reactions described may be readily adapted to prepare a number

of other KSP inhibitors of the invention, and alternative methods for preparing the
compounds of this invention are deemed to be within the scope of this invention. For
example, the synthesis of non-exemplified compounds according to the invention may be
successfully performed by modifications apparent to those skilled in the art, e.g., by
appropriately protecting interfering groups, by utilizing other suitable reagents known in the
art other than those described, and/or by making routine modifications of reaction conditions.
Alternatively, other reactions disclosed herein or known in the art will be recognized as
having applicability for preparing other compounds of the invention.

[00304] In the examples described below, unless otherwise indicated all temperatures

are set forth in degrees Celsius. Reagents were purchased from commercial suppliers such as
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Ph SS ~NF 3- 5- 2 5-difluoro hen 1 -3- 4-eth
|thiazol-2- 1 -2- hen -2 3-dih dro-1 3 4-thiadiazol - 2-
wdazeoeamilie am ne 58.58 (br, [00317] MS ESI (+)PaT/BES2045016526

(Mtl) detected; 1H NWVR (400 MHz, CDC13) 31-1), 7.71

b e 5 S iR s e

purlﬁ%a-t’ﬂt)n uglegé) o(Heﬁmsé tibdicated 1 KeMahitibfurdx ¢THFY ¥, N- Bﬂlﬁetﬁjlﬁhmamlde
N p~ ammpropyl 5 (3 fl uorophenyD

(DME)}w edwhlgmng:thanle h @cplu |.egloygﬁ4ny and dprisihang @CE) were

purelgsci} ﬁmi{’zlg}@‘ Hﬂ[%“qgr%eg% bFIérﬁS St a e %’ed - IPA/THF (2

[00308}/ 2 mMPhevesctivasl ect fhrRbelowt were done generally under a positive pressure of
3(5(3f|uorophenY1 - 2- nyl-2, 3-di %
S i e 6’;5@‘15& ahsaise é‘fa{ % gniyy drgpis sglvents, and

the r#ggﬁl)% ﬂ%ﬂg @%tt&glcgig}gﬁﬁ(a@ \ﬁgf%%)%ﬁ E‘?&r for MR rI8F Substrates

ours in ed tu xture was
and reapennia sytringe U Gliess waredvesexyen pried snd/er heThdrigdesi due was

R U .
CorpBlt&h% d)q{anﬁigca{ 51Héa3§é? lcymehnl dt o Ll &@5?&1@ axiridgk (Wakersyvas

After stlrrlngV roomtenperature
[003ﬂ7dr 30 M-NMlégpeqtﬂaeverw secordsdgas Vebmciasirirag @pegiatag at 400 MHz.

o e DOV B §5 08 o il B bt o

the réi@ieﬁ@é eididald 47.D6/Bp ﬁﬂOQ)tNHZNl\/ﬂ?DEdlﬁéntﬁ \A&relﬁse@tus neﬁ&bd, When peak
7.44 (m 514) 34 (m

multlplgglpes grezgp();tfsd @F.Dfoll(gmggsa(aﬂevmns grr%gs ms (ﬂq,glet) g@?ublet) t
o o5 il TR B o e

Coupﬁng constants when given, are reported in Hertz (Hz).

Example 1

3-(5-(2,5-difluorophenyl)-3-(oxazol-2-y1)-2-phenyl-2,3-dihydro-1,3.4-thiadiazol-2-yl)propan-
l-amine

[00308] Step A: di-tert-butyl 3-(5-(2.5-difluorophenyl)-2-phenyl-2.3-dihydro-1.3.4-

thiadiazol-2-yDpropylaminodicarboxylate: A mixture of 2,4-difluorobenzothiohydrazide

(1.57 g, 8.32 mmol) and di-tert-butyl 4-oxo-4-phenylbutylamino dicarboxylate (3.32 g, 9.15
mmol) in EtOH/DCM (20 mL/20 mL) was stirred at room temperature for 48 hours. The
mixture was concentrated under reduced pressure and the residue was chromatographed (20:1
hexanes/EtOAc) to provide the product (3.12 g, 70%).

[00309] Step B: di-tert-butyl 3-(5-(2,5-difluorophenyl)-3-(1H-imidazole-1-carbonyl)-
2-phenyl-2.3-dihydro-1,3,4-thiadiazol-2-yl)propylaminodicarboxylate: A mixture of di-tert-
butyl 3-(5-(2,5-difluorophenyl)-2-phenyl-2,3-dihydro-1,3,4-thiadiazol-2-
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Ph N,NF 3-(5-(2 5-difluorophenyl)-3-(4

5-di hydr ot hi azol -2- |y)-2-phenyl-2 3-di hydro-1 3
wad2dobitsdis@zol - 2-yl)propan-1 -am ne [00319] ToP@EI/US2006/016526

sol ution of di-tert-butyl

Dprapy Ao RERPEABE. OUD) $op 35 T RADTI CPABI LR Yl 4420 e 111
mmo '116 %@Aggﬁgﬁ ak ﬂee{%&ﬁ‘;ﬁ%g?rhl one (gi%%{ngmoae %nvalents of CDI were

added'Bi®d jhe iiktige vxhi@ akated td 05 7O f6r 1 diouR Thb @edcsion tnhigtune Wam partl‘uoned
was cooled to roomtenperature and 2-bronoet hanam

betweppdlieleremmethane (20 Bd.) § nd @ 24Mni6] §35i18L)- &b@d‘%ﬁp"éé@feir (‘,N as extracted
with @%h% érgetggr}eh%’s I&LP ﬁrf‘edacgg ﬁérgqfrleh‘ﬁjg/%f Re,4@,, filtered,

ars, re wa

and doﬁWa&IdLmﬂeﬁmﬂucé& pms;twg Itcalpi'tﬁldde( fheZﬁudeoprodludtC(OéBrggl 100%) as a
acet at e/ hexanes) to provide the Boc-protected product

brow{‘?ﬂl ng, 10%. To this product was added form c acid

003% ). %Jlge mgture was g idfpdyvht I onmB-tesRehRksRnyl)-3-((2.2-
r and Concentrated under reduced pressure to

-diigdionk3 t. M ESI

Vl)prm dfé%r%gégw 2 e% ﬁq ri oflg—tgngPEﬁQ e “s,aiSRhel-3-(11-

1m1dé%H)e,-1 Zax@&n;(lym fh%hyl ﬂ3-@ﬂlygfﬁ4%3hﬁ-thla3ha?zgl QIW)pild'[Dylarﬁmaﬁcarboxylate

(. 28 gg@ 4?%11nnlcp-]) in @efmiﬁpg: & miypas ngd m(;k;n}qtlpane &pnbms mL, 4.61 mmol).
Afterzstl%? pé]gt r%f)lgztfeé;lﬂgf ﬂ\?p %M ﬂ%ﬁ' 4(a§10ﬁ§§1t B¥hivaentd o0 X8 #40haded, and

then hgulﬂdt 20 (hbtuz'é 94 hptu@pami- 18 houmdS [0 3Ra]s Mebpt dach time point). The

5-(2,5-difl ph -
mlxtll%g p}(;vabyqo)nlcegltl%?erdo un e rgducecg 3prg§su1tree ratnd bt teo%( s1 u%b%g §ifSolved in

dlChlBH)Wlllﬁn)l I”$E rﬁ i3 Woaﬁlﬁsagdlhtl(ﬁ{ %EQ aéf&e)d(ﬂﬂd%h%ﬁ)@éﬂﬁdﬁhﬁ%@{d 121 mL,

anone i odi de: sol'ution of
1.11 dimolerAfiénstiyting at room temperature for 16 hours, water (30 mL) was added and

e 5 S RSP0 SR v

driedbove2 8iab8®), Yilfered] bk tehodhiraté@andatdedhcdd pldssure to prov1de the product
i m dazol - 1- yl)mst hanone (0.122 g, 0.753 mml). After

(0.270ea 88 19y 28 & bryvrepif. -or 2 hours, the mxture was cool ed

(0033 "oony{ %Snﬁﬁr -

pressure i i S P OC y /
Dhenf/BS,Bdiﬂlﬁ’dﬂ@S ﬂﬂﬁmlmzm)Iﬂomhmbmme hélh:ea(sBlwmbm odrdd-tert-butyl 3-

hed 2 X 3
(DR BROPaERY e e s Debn ) Hriten S5 i Grd 3.4-
thiad?jdz%ﬁQJyY)SH)p'yfhmmodlcarboxylate (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 diluted with ethyl acetate (100 mL) and washed with saturated NaHCO; (30

mL), brine (30 mL), dried over Na,SOa, 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-yl)-2-phenyl-2,3-dihydro-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-
yl)propylcarbamate (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)
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acetonitrile (2 nL) and treated with i odonet hane
(0.446 g, 3.14 mmol) for 24 hours. The m xture was

w0 b@n/1camcent rat ed under reduced pressure to aP¢DUS20061€16526
crude pr oduct . [00321] Step B:

followge Qy g, Zydlbgomo3 1,1 i&-%t}racﬁl%tro%)t(ﬁ/a%gr(g %98 '@ ringqorg By After stirring at 0
°C fc% é{ ) 12121{ O'l%tlo% %?? zqii tl';b @mnﬂﬁ? i adkSiIE U PML) was
addedil"IfHeUQiX&ﬁb &y Ishovdy @r&ﬁded t@fobﬂbmmmebﬁﬁyﬂ siring for@dyhours, the
react%%zﬂf%w%é%@rﬁtﬁ%tg%@ F e PR 6 e agatisolved i cthyl
aceta%ogég%L gs}éd e (?2 aneic (B@g‘h}(ﬁl PHe £’<ﬁ1eoﬁ§)}a9@19w§b extracted with

or onet han m.) was ad
ethyl asmetateh (Y mzh)dzmd( theOetimlgined Organis et )drleAf oEr N,étzﬁf)m fijered, and

cono NS Sl (AL S P S BEAI st

hexaﬂ_éﬁgtcﬁ%%@ﬂ@ $hd BMﬁgrdmecﬁfﬁbﬂ&ﬁt 6l thly\/pidduéitl difdobre@ ik divARomethane
he conbi ned or%anl cs were washed with brine

.5 (ﬂO Wt@ addedr TE4 (FPepLNaABEH stiming atohc é?ntfcrraii%dnmn@érand at room
res The . resi due wa

temppERS Tt T RSy s SR 1o SOR RS LB O3 1y gure o provide
the df- T?AI s(aﬁrﬁg&fctt ak Palb3116w filhl WS E[s@%)?%rz 4561e@/1€1) detected; '"H NMR

5-di fl uorophenyl) - 3- (5- net hyl - 4- oxadi azol -
(400 MHZ)CDCbhéﬂyz&(br 2H), 7.69 (m, 1H), 7.46 (m, 2H) 733 (m, 3H), 7.22 (m, 1H),

7.07 G 1), B8R Y Al Igrpagﬂ)( 2% Gy B 252 ) 181 @ A1, 1.83 (n,

1H)butoxycarbonylanrnopropyl) 5-(2,5-di fluorophenyl) - 2-ph
enyl -1, 3, 4-t hi adi azol e-3 (2H) carbohydrazide (0.052 g,
0. 082 rrerI) and DI EA (0. Exagiple232 nmol) in
di chl oroethane (2 nlL) was ﬁﬁded POC13 (0.063 g, 0.41
nmol ). After stirring at r onrtenperature for 30
m nutes, the mxture was partitioned between
di chl or omet hane (10 nL) arfd satyrated NaHCO3 (5 ni).
The aqueous |ayer was ¥ h di chl or onet hane
and the conbi ned orgqglc Y€ shed with brine (10
m.), dried over Na2S 'Tﬁnd concentr at ed under
reduced pressure The i due was

was addedformc acrd (1 1T After'strrrrng gt room
tenmperature for 45 mnutes_t‘?%‘e m xture was
[003131nc ent $tap et dirterebutyl ée(ﬁe&adaamoelssulrb(l b-diftunroplenyh€-phenyl-2,3-

PropYhami : At E%ug: cgfdg?rf—pr% (5-(2,5-
dlﬂu&ﬁ})hen;nﬁétpﬁ&ﬁyl—h*‘&dlhgdxﬁl 8 d'fthl%kﬁazdl? glgﬁ%})ylamZné’zﬁce{rmxylate (0.029

g, 0.054 mm4l) alzd Q@I(Igm1®z|pl 1] )mt}(ap?ethlqnepqp 0(12 g@?l@mglb in DMF (0.5

mL) {v&ﬁxé %gi}%ﬁl gcg §§ agé"ﬁ%?‘g‘iﬁg yrc?wgar e g r’é‘ %aﬁf?ngnﬁ’le desired di-
teﬂ—ﬁ@ﬁ@-@ﬁ-@%ﬁ@ifﬁ@%ﬂﬁ%ﬁﬁ%tﬁmﬁachErboﬁotﬁfbyl) 2-phenyl-2,3-dihydro-
1,3,4-thiadiazol-2-yl)propylaminodicarboxylate. To this mixture was added ammonia (0.1
mL of 0.5 M solution in dioxane). After heating to 40 °C for 13 hours, concentrated aqueous
ammonium hydroxide (5 drops) was added. After stirring at room temperature for 16 hours,
the mixture was diluted with ethyl acetate (70 mL) and washed with brine (30 mL). The

organic layer was dried over Na;SOy, filtered, and concentrated under reduced pressure. The
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ONN " NN 3-(5-(2 5-difluorophenyl)-3-(5-ethyl-1 3
4- oxadi azol - 2-yl) - 2-phenyl -2, 3-di hydro-1, 3,4
wao bicadi|z®©l - 2- yl ) propan- 1- am ne [ 00324] MS ESI PCHYUSI006/a16526
430 (M+1l) detected; 1H NMR (400 MHz, CDC13) S 8.30
br, 1H), 7.6 , (.49 .

residlgebwas qhq?)matpgge@iem Q}H)Z?hyli _a&qyat(:&ghmnes)sio omﬁe Iﬁoéﬁct (5.8 mg)

bo l{pZH) 273(Q,2HJ—7HZ)252(m1H)
asag‘%ﬁz 1.76 (m 1H), 1.27 (t, 3H J= 7 Hz).
[0031&% anpl eStE;BB &@ (BS @Wov@MﬂMazoﬂ&-ﬂL@ﬁlﬁhdro -1.3.4-

thlad;%zél%gﬁpéﬂg%-ﬁ}:ggg&r °§[’/ 4 1@,0 %91t b 001 S 18! hitenARON-5-(2,5-

dlﬂu&oge‘ﬂw&aﬂh@?pt 32d1waraqe3 2%1gadibRO328)p rbﬁ/l&ﬁinoﬁlb)aﬂmk?late (0.006

ect ed MR (400 MHz, 8 (s
g, 0.019) mm;ol}sm EQH j([l-|)mL)7 V\@@ a@@ed @-}q}llorqacgtlalctehydqg @O% -,aqpyg)us 'solution,

OOléiH}ez(ﬁr’% rpﬁ)lg %‘%§ h(eﬁl\)mgz'_ﬁ %% {(ggo%'_% Ii(ﬁ.b)?zaé'l r I?SHLL of the 2-

chlor&é‘c‘)etald’ehﬁl& |@_|8’\1|\_1t1é1‘1")was 1ad35d (folowdd) by EXEMP(ERO4L rr{‘ﬂHZ) B nfinol). After

heatirg {0294 3 dori hbpwrephe )rm&tu(ezwgs partifioeedopswesy gthyl gerists (25mL) and
saturaite%N&i—@i{gg(lnggﬁr) ;‘ﬁ a%%r%tg%ﬁ e)gaggd with ethyl acetate (2 x 25 mL).

The doniBinéBofbanic® erd Washed with brine (30 mL), dried over Na2804, filtered, and
car bonyl am nopr opyl ) -5-(2, 5-di fl uor ophenyl)

concgsttiated) unﬂelsr:eduq@ﬁmr@ﬁsqresme Xenidae vas 6@@%@%9\;&1 4% gthy{ peetate in
hexal%ésrlf%%% gf 6@% bpq'ethe Torfd Bbé Ho‘?gctcﬁfg pl\é@ugto%% Jy?—:ﬁc’!'\%Gﬁlm To this

product dissolved in dichloromethane (0.5 mL) and cooled to 0 °C was added TFA (50 uL).

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, CDCls) & 8.56 (br, 1H), 7.59 (m, 1H), 7.38 (d, 2H, J= 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

N\N

3-(5-(2,5-difluorophenyl)-3-( 4-methvlthiazo1-2-V1)-2-phenvl-2.3-dihvdro—1 .3.4-thiadiazol-2-
Dpropan-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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solution of tert-butyl
3-(5-(2,5-difl uorophenyl)-3-(1H 3-net hyli m dazoliuml -
W@ 20060m1kg - 2- PCT/US2006/016526
phenyl - 2, 3-di hydro- 1, 3, 4-t hi adi azol - 2-yl ) propyl car banma
te iodide (0.396 g, 0.591,ymol) in dichloromethane (4
m.) under N2 was added t |e12hyl amne (0.206 nL, 1.48
nmol ) followed by 4-ethylthiosem carbazide (0.141 g,
1.18 nmmol ). After stirri 30 minutes, the mxture
was diluted with dichhn and saturated NaHCGS.
The aqueous | ayer was e i th di chl oronet hane
and the conbi ned or éhed with brine,
dri ed over Na2SO4 andnconcentrated under reduced
pressure. The residuef was chromat ographed (2:1
hexanes/ et hyl acetaten to provide the product (0.167
g, 49% as a white foam
3.(5-B2. 4 JifldraptienypBc(dyathyylthiaze

: ﬁ.’ 4d' | -3(2H) -y1) ¥%2pro¥an-1-am'§ne4 _ .
|a|azo.- -y - e y- , 9, 4-0Xa -2 :,Sb,
o317°, 2 SIQﬂSLESmP A/z 34 BB duteateds ' H NMR Y2 B 8.58 (br

ut oxycar bony

3H), 76Ty (m,21), dﬁ@@sgl‘?)o %r(fi?p %lnlﬁ? ?a}%) &?&5@9' fHUarAPGE M) 320ptm, 1H),
3.09 (mga"ﬁ%é ')ii.ﬂg)kﬁg}]}gﬁqmlc(ﬂ,bml de (0.033 g, 0.057

er N2, was added triethylam ne
(0.0199 m, 0.143 mml) Eximpledd by EDCI (0.022 g,
0.114 mmol ). After heam_‘ng the m xture to 50 C for 16
hours, the mixture was ¢odled to roomtenperature and

e

diluted with ethyl acetate. The organic | ayer was
washed with saturated NH4CL (2x), saturated NaHCOS,
and brine. The sol ution ied oyer Na2SO4 and
concentrated under reche \g esxure. The residue was
chr omat ogr aphed (1: xahes/ et hyl gcetate) to provide

t he Boc-protected prod (0.021 g, 68% as yellow
solid. To this added.

m nutes, the m xture wW§drgaobatanat ed under reduced

pressure, sonicated with pentane, and dri hR cvacy D ;
[003i8) Provréde sb]l(léorﬁiafaji-eﬁ\oaﬂ-l}&-d@@cfh@gynﬁlgi-gg%(b.gg ?,hg@ mmol) in

f t lt, MS AP + . _ Hetyds?-etienyl-243-dihydro-
IPNN%%H?Mgdf/%?) C’ﬂél%ﬂqeg(t‘i?t?gt’?bﬁﬁgoﬁ?ﬁ@ o 1L

(m 1 .
1,3,4|7-ﬂ,?'_$8cl’ie£zg¥-%-§)rp(p}fﬁp%%c?agoeéﬂﬂte ah52 g 063 nimel) apgdipcelys %5%%} ’mL). Afte

, 3.01 1H), .2. 91 _ duced
heatin® to 16) 5C Zorl? h@mzl)ima,) s,ealeg_(t;rgntie, (tﬁg milxt‘gﬁe’ w&%&ﬂcgﬁ?ratg%b u.ﬂ§er reduce

o & i e atodr : -4 'sthyEacottdlhexangs)(t@ provide the
pressug.{tkphqiﬁplgﬁﬁm%\go?a&%%@g 10 to:4 ethyFacehitdih@xanbs)(

met hoxy) net hy| ) - 2-phenyi -

: g et &ﬂh@g}i%%, 20)%y. I"[)o—t)]r(x’{s-medmx ﬁzsiglg?cﬁl%c}gﬁglﬁg%%f%ane (1 mL)
BOC[% @%gﬁl gt AP R A ho%' %u QI}@PQ@ &liR@BOARS mixture was
was Edded TBAl @dnlp AfersHivieg aiyogy temperatur )
de the final product as the di-TFA salt.

concentrated under high vacuum for 16 hours to provi )
MS ESI (+) m/z 397 (M+1) detected; 'H NMR (400 MHz, CDCly) & 8.11 (br, 2H), 7. (m,

SH), 7.34 (m, 3H), 7.22 (m, 1H), 3.57 (m, 1H), 3.2 (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, 1H).
Example 4

80



WO 2006/ 119146 PCT/ US2006/ 016526 of
2- hydroxy-| - phenyl et hanone (1.0 g, 7.3 mmol) in
wa@nivgdiaws DVF (50 nL) was added |ithi um hydrPdEUS2046/016526
ng, 95% 8.8 mmol ). After stirring the brown m xture
for 30 m nutes, MM C (O.&g m., 9.5 muvol) was added
slowy via syringe. The mxtufe vvarmed slowly to room
tenperature and stirred foy 16 hours. The m xture was
treated with NH4CL (100 afid then extracted with
ethyl acetate (3 x 50 Phe gombhi ned organics were
washed with water (6 3 brine (50 nL) then
dried over Na2SO4 and ceﬁ'trate under reduced
pressure The br own rgvi@ue was chfbnatographed (9:1
to 4:1 hexanes/eth I,acetate) to de the product,
3(5-{(2;5f§hﬂuprol (420 -HBIVE Eyaeltermil Q1 IR 1,34t
5-di f 1 uor ophenyl) 2-( e y) rret hyI) 2- phen
| -2, 3- dihydro-1, 3, 4- ?ﬁﬁggggégflggéo a sol ution of
[0039]( et HDommetdmomo)fdl—tﬁhbmyl Bi(B4R Sk G&0Phany])-2-Bh&31-2,3-dihydro-

13,4 gzl 5 DERePY BB AR J B2 é)r%m% in 31 (3 L) was

r r e o
adde{l;rgglrlﬂg’-mﬁe L i'pn{e&lﬁdﬁgth%ne Y3 ?gp}eg RhHheAfer héhﬁng to 70 °C for 2

ure was concent und r reduced
hour@ r‘th@ sumarcawds cboledri ogpma péreperatdrel and 2sbaoesdthataydine hydrobromide

(0. 69yg3 n%)ql} Pol@@@ r@g]atc%?cegc%?&%l éﬁ%é mqgél) (\Sveé(; adtied®Afrer heating to
88 °ct nrgotrhy %%[t}%ieny@??%?é@reaié (%Rt RApEPRABANY chromatographed (1:20 to
1:10 telthyd clicatate/heXa@dd) -ty | prévite 3her@oayprotetidd zodductry(2l yhg, %R To this

T | f.b5- .
Prod{ls Ve RFe SrER R 0L (LRt RS S oSt AP . tsmprapye for 1
hour %hd 80&&:9&5&!&1 ﬁﬁdeﬂf r@du‘ée& Bfe@ﬁiré‘?d)ﬂn%wd@ QneBfal $rodhcbBSthe formate salt.

nmol ) E (3 nmL) was ad
MS Iasmm/mmwudyuemé; ‘IHaNM% (400 MB2z, §;DCh) BB 4fntbr) 1H), 7.54 (m

f heat i 0 0 ours, ,.the mxfure S
11D, b e B robtbocttge 4 utee 210k gt O g S50 105 322 . 3,
2.94 (rﬁdmgq @r(ﬁﬁam}ez w@ndlﬁ)sqlgmgﬁl il %.dl chl oromet hane (5
he sol'ution was washe water (2 x 3 n),
dr| ed over Na2SO4, concerﬂmld§5under reduced pressure
and dissolved in acetonitriIﬁng nmL). | odonet hane
(0.474 g, 3.34 mmol ) was added“and the m xture was
stirred at roomtenperature)for 24 hours. The m xture
was concentrated under regduced fressure to provide
the crude product. [003 -acetyl 5-
2, 5-di fl uorophenyl) - 2- ( Xy nethyl)-2-
phenyl -1, 3, 4- thladla -car hydra2|de To a
solution of (5-(2,5- d umrophenyl) Pl
( (et hoxynet hoxy) net hyl ) - 2- phenyl - 1, 3, 4-t hi adi azol - 3(2
3-(92\A-YifliotdpBemsd}-Brf b inmdtioid 7103 Aonmdliazoli?) yid Chenpie2. aiifivdigo-1.3.4-

(0.392 g, 0.668 l inl i chl oroq'et hane (4 nmL) was
added acet ohydr az%@%@—%ml = ). After

[00320] rri ngtefa@( 1(d39w dlﬂd'é?oﬂﬂeﬁﬂwq3V@&e@-@%%%d%@drﬁﬂ’ammopropyl) 2-
under reduced pressure and chromat ographed

phenjile ¥ 3flethiadidrgl-3 }(&N-3-methytimidazolitm- 1 -phe

solutgjn( g% @-tgl[t%ogﬁ r(5S Eﬁeny 1}or(§3h(e(1ﬁg henﬂe%% d1}>1,ydro—1 ,3,4-thiadiazol-2-

yl)prﬁpj'lhlhﬁﬂomtﬁfbdxylaie 80.333 hi, a6z alm Sl Zh') TMF (3 ml) was added di(1H-
-5-nmet hyl -1, 3, 4- oxadi azol e: To a m xtur

lmldwol-dcséirwth@wpz (8-128 3, W Foovral)- oA lier h@tmglsgol%?@ﬁeséehours the

mixture was cooled to room temperature and concentrated under reduced pressure. The
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di f 1 uor ophenyl ) - 2- (( met hoxynet hoxy) met hyl ) - 2- phenyl -1,

3, 4-thi adi azol e-3 (2H)- carbohydrazide (0.221 g, 0.491
wornwbji1dme DI EA (0.634 g, 4.91 nmmol) in di chl opPOBEUNANE016526

(10 nl) was added POC13 (0.376 g, 2.45 nnDI) A¢ter

stirring for.3Q. mnute t he m xt ongd .
residt vk SiFoel B0 i islsporiaency g nE) SRk 3t mL), dried
over (Ra,80); add&oRtdmated uhdySlediRd Freksudst hlis V\te*slﬂue was dissolved in

di chl oronet hane (10 ni). The conbi ned organic | ayers

acetopiirite (Avad  ardireatedpwith doqoneethang (O el ol mmel» §m24 hours. The

mixt&’g %a%?fée%r]%ﬁlg%t%@&ggld%ﬁ%dﬁcetd%résgul;le ?ﬁ%ﬂﬁg gﬁfd@ )f)k%%lg
[0032@ ESI $tep m Z(B433 ([\I‘!At&étvkdb{Zédt-&adt—buﬂzkx;dlh‘fboﬁlzﬂtﬁﬁnn\&ﬂEODVD -5-(2,5-
i Dr-ca: 011

) Y &rphen ; ’ arazids H’7l')o4a ?qlutlﬂl? of (5-(2,5-
dlﬂu%:%)hexé;lﬁn:ﬁ- 1-te]‘t"lout3xyca1]o15 Sﬂ%)mnéfrr@ﬂy}?-ﬂphe@wl ;-ﬂﬁﬁdlﬁﬁol 3(2H)-
yl)(lH-ﬂ-nfelthmmmﬂdMBﬁlym)-l-zl)phthaylbn@odme 302-1 gl @W‘hzmhol)aryi trlethylamme

hi adi,azol

(0. 06[90%3%g55§%dr R0l dlcl{'loromethane 3 mL}/ wa added acetaﬁr}]/cﬂamde (0.041 g,
0. 5482 Iﬁﬁrdl)er Aﬂ@ﬂt@Mﬁg\rf@@ Ny0 ankMAR; oMkl hrikmte?, Wadifattitmed® Nbetween

dlchlpmgﬂpanr (30 m&hmﬂw@z@e@ IHEED: €ardot Bhelagerons lajsr was extracted
with GRS ERAE 14 B MR Xproicg ek, wre, g, wih biap (10 L)

dried2- (We) pNagSh 4 ahﬁ@“&@@eﬁ@at&&Su@derO ré’c&éed n’p‘ﬁdséure n Tﬂ’tdE I(eﬂdue was
ed di (1Him 0] I.) met ha ethl

chrorgawérasﬁ@? &9@1 yo 4 1A£L>@Peq(2‘éél’ll "]’?@ta{@ t?ovr@ryla% .thez %ergduct ]<0 123 g,

71<y} he reaction m xture was cooled to roomtenperature

and treated with hydrazine (0.027 g, 0.851 mol).
[00329]t er s$tep 10: 3e(SE@15-diflnonephertyhe3 13 -riethng- lvl4-oxadiazol-2-yl)-2-phenyl-

oncent.r at.ed,.under .r educed ress
23T o B S i BIoR 5P 2Bbigpegt Nyace12-(-ditet-

buto?c@ﬁﬁoﬁ?lahh%p@éﬁd)JWZ 6 Qi 03K ogheng D phdn§ 03 34-thiidedroB-3(2H)-

carb@}féﬁﬂd@d@&éﬁ@;ﬂ 082ompebrand BIEA (814 g RiSanged) inpdighlpropthane (2
mL) vgq u?dd@équ % @éﬁgtg G4 %191'01')2&{%} REGR att t qgmpél;gtl@e for 30

1 on O
minulsg] aky eaixhea ywasripmoioaga [betweeq 2dichloromethane (10 mL) and saturated

NatHéngj k%ltn;ﬁr i g,%g%z/%qylé %:{ p?%%élegtra@eég%t?l,fﬁ%h?rzo%p?hane (anlcib the combined
orgatibd %H;%H@f hame blide TH O(ﬁ%qegvef‘ Nz%}SOé and Ic)oncentra’ced under

net hyl benzenesul f oni ¢ "aci
redukfltpeesshieailhe gesudnea@asccﬁrmnatﬂz gltaphe:d, (20hleto hO:X thexanewlathyl acetate) to

proviig o Bt e RRiedy 148 & BBy Bt e S i et Bgmic acid (1
mL). Q&ﬂ&%ﬁnﬁ@aﬂ%onﬁté%peraﬁﬁe tod 45 RIRAESS tthé’ﬁ%(t@fédﬁﬁ; dokditfated under
reducaegllpressure to provide the final product as the formate salt. MS ESI (+) m/z 416 (M+1)
detected; "H NMR (400 MHz, CDCl3) & 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 (s, 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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WD 2006/ 119146 PCT/ US2006/ 016526 mnlL). After stirring

at roomtenperature for 30 mnutes, the reaction
worRoobt|4evas concentrated under reduced pressSPCEUS06/016526

provide the final product as the formate salt. MS ESI

(+) mz 418 (M+l) detected, %q-l NVR (400 MHz, CDC13) S

8.49 (s, 1H), 8.30 (s, 1H, 786 (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. 2.52 (m 1H),

2.13 (m 1H), 1.67 (m 1f). 9 NH2 F S SPh

NN~ Il F NN %%h o I

X5- (2, 5-di fl uorophenyl) t Al, 3, 4-t hi adi azol -

-yl) - 2pheny| 23d|;ﬁ‘7.<;0ig(134 F

t hi adi azol - 2-yl ) propan- N -am ne [00335] Step A
3PéB—@,saﬁﬂhoraplﬁeswt)esr-w-auwom daddhybdleariyhappleiyl-b 3-dinfdod ,3.4-

di f 1 uor ophenyl ) - 2-thiedis WMige o| e- 3( 2H) - car bo

i ohy Z
00334, " bﬂ%ﬁx@éé:@m?z@?a@nﬁk%g e % 2O 10 i SRR 550
1H), 755RRENH); 248 (d} ZHJLfadS Hzpl7e453((b2,H)H) ?80*32@1'; ana,rvym aa,um) 3.29 (m,
| or orret han
11D, Sl 2001 243 aritpot F 400263 mg 1M 555 (ol TAGLER TH), 127 (.
3H, plinghng for 1 hour at roomtenperature, the reaction
mxtu1>e was concentrated under reduced pressure and
chr omat ogr aphed (10:1 heEmpleémyl acetate) to
provi de the product. [00336] St'\wg
3-(5-(2,5-difl uorophenyl)-3-( thyI 1, 3, 4-t hi adi azol
-2-yl)-2- phenyl -2, 3-di hydro- 4, 3, 4-t hi adi azol - 2-yl) p,
ropan-|l-amne: To a solution f NFacetyI-Z-(B-
tert-but oxycar bonyl am noprop I 85 5
- di f [ uor ophenyl) - 2- phenyl -Ah3l 4, zoI e-3 (2H)-
car bot hi ohydr azi deE{GaG,0080 N)15 Q1) in
di chl oroet hane (1 ni) Wak alided POCI3 F0.011 g, 0.073
mol ) and DI EA (0 019 g, U 15 mml) After stirring at

Ethgf’?@tf@%g o}

di chl or onet hane (5 rrB)4 ox‘éhazolnmr)metdtayer vvas dr| ed
over Na2S04, concentrated under duced Bressu e_an

[00323)r orrat My Bphed /26338 %bééﬁlé@ﬁ‘@fih T NME (4P Mits &' 838 ¢,

BV, h r e T
150, BV LSRG 2l Fag i Srbe acff%%lf 0R7 Bragti), 418 (o, 200, 3.82
(d, 2Hd, |3r:ZG g 1H)02.99Qmp2HY eS8 (i, HE)n2 A5 (ihe 1M d . 1ome dii)r A2 dt, 3H).

under reduced pressure t%giprow e the final pr oduct

as the formate salt. ample 6y 7 432 (M)

detected; 'H NVR (400 MHz, 3) S 8.20 (br, 2H),

7.53 (m 1H), 7.44 (d, 2H), 7 (m 3H), 7.11 (m

2H), 3.53 (m 1H), 3.03 (m {H), 2.97 (m 1H), 2.52

(s, 3H), 2.45 (m 1H), 2.19 mS 1K), 1.75 (m 1H). 87

/

N-N
HN—<\ \r =

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

[00326] Step A: 1-(2-(3-di-tert-butoxycarbonylaminopropyl)-5-(2,5-difluorophenyl)-2-

phenyl-2.3-dihydro-1.3.4-thiadiazole-3-carbonyl)-4-ethylthiosemicarbazide: To a stirred
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WD 2006/ 119146 PCT/ US2006/ 016526 Example 10 NH2 F S
- Ph NNINF

WQ2{06A(A4b- di f| uor ophenyl ) - 3- (3-net hyl -1, 2, 4- oREMUS206/016526
5 yI) 2- phenyl - 2, 3-di hydro- 1, 3, 4-

WG I RIRT T N LRI e p——s

phen&l@?ld%‘}bdlrénl @Qi ﬁhéﬂﬂézol-z gfl)é)ropylcarbama?’fe jro?ﬂe aE(()j 336 (_ﬁ, 0.591 mmol) in
i adi az

2-
dwhlyﬂopmtmyl(émmdmdcaNb oy |add@y trivthylamsipe (Q-2Qmmé4 1.48 mmol) followed

by 4-%%8%?8%%8%%5?@&%}?&/ lg,p y? {Pgngikeny‘{r silrrmg for 30 minutes, the mixture

was dilufted RitAdiicetontiadkanyl Ishtutated NSHOR! itk agudbaz Gdyien IWas extracted
i 1.-% ) met hanone i odide (0.101 g, 0.131 nmol) dissq Ia/
with dishloremetharmandibe éoqlbmﬁ@prgmlbcs werrwashed with brine, dried over Na;SO4

and Noﬁ%@ﬁﬂra%y ﬁ]%ﬁ]éﬁeme%c%g 1%9«159.9‘9 gFl%eO rlﬁ&?mhs) élﬁbﬁl@%@&phed (2:1

hexaﬁdsl’elt]liyl rageta!b) toquavitle rl’mep“raduut 6.1 &t g,ﬂ%@ms a witite ﬂwamt ure
eg : y

chy omat ogr aph
mo-”%ﬁow deétFPle o%r : F 4T8;
thladiaQonB tlﬂ nes ﬁ%xﬂ&ﬁz&@arﬁfn@a;\ fltjo W tét@hﬁféﬁt bf 1 (2 (3 -di-tert-
. er stirrin

butommnﬂammwyé) 5162 S52liflynyopheny b Repleast2 Sohhydratlug, érthladlazole-
-carp’a%yl):ﬁ ghﬁ ﬁogg%i%rbaf%]gégé)?g gc%cb%rrﬁﬁl%wfﬁ 50 Q'i %)d&nder N,, was

added Tﬁ&hﬁanﬁwi (0.0 199 @ph emm)mﬁm()sfomlewa& lbylERCE {oxml iga0l 14 mmol).
5-yl phenyll- 2,3- di_hydr o- 1, 3, 4-thiadiazol -
Aftelyheppng) ﬁmfmpmgmtcp] 80 °gifor & boqgg,ttpp mixture was cooled to room temperature

o d% 5 (% gv&gn[ %tg i1 or pﬁﬁﬂ%{,jg)am% laves, 35 yashed with satyrated NELCI (22,

saturfted I\&Pﬂ?@hla@dlbﬁtﬁa@l Tﬁe s(}'lh‘bl@{ Ry ldaisd roek Naﬁ@mﬂdadoacmmted under
heat ed inprrldl ne in a _seal ed tube t
reducgsl privsifes 1 TeSIHunBES SHSMOAEFRARAdS: o BOBEH /S Byl i) 1o provide

the ﬁa(%gﬁ?ar&?t%? @?Orib@g dj(ble %%@ W Jg%eﬁ&%yslohac’% afié To(iﬁpt Whs) added formic

he organic | ayer was
acid c(()lSeano)/ eAftéia%ﬁﬁiﬁlgalatj roahr temgteognizp fiad 90 Zﬂuﬂutd:so th@ mlxture was

conopgpRder oS PRogirergisHieq o AU <ndSd BHARE oy t provide

the fﬁﬁl Broddct(o) 017@ t9©%)9ats ithe foGhaflsaltOMB APETREY th/zUcIAES \@F1) detected;
m nut es, the reaction m xture was concentrat ed

'H NMIEIé#OO Wi €D Bk 18 §1866(bt, ZH)p7 68i(the 1N A8 (kI 2D 3@8dm, 3H), 7.06

i 0, BB BB s Sn. EhAgY o ASH , y, 2.12 o, 00,

181;m7ﬂHf,m111(lrJ)3H)7 43 (d, 24, 7.33 (m 3H), 7.10 (m
(m 114), 3.03 (m 2@ 2.64 (m 114), 2.21
(m | H, 2.17 (s, 3H), Exmmgley7 111). 88 WO
2006/ 119146 PCT/ uszooal 01652%M Exanpl e 11

p& @

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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NH2 F S Ph ,NN NHF Ph~ 3-(5-(2
5-di fl uorophenyl) - 2- phenyl - 3- (5- phenyl -4H 1, 2, 4-tri azo

WO 2@6411914@, 3- di hydro-1, 3, 4- thiadi azol - 2-yl) prPEENS2006/016526
-am ne [00339] Step A tert-butyl

of 2-5&&%% qeqéoéd/]: aé(?r?e t61 ! O)f 3) mmOQ) inSaI%ydlrol{lcs) rﬂﬁ&e&%' 1)nL? was added

lithiudy ﬁ?rdér#c%eh% ?Z%% 28 8| mRoPPYIfeAkRIBtBe bIGwR nfiflukd FRMBO minutes,

MOI\(I 221506'8 frmcﬁ @phmiy was 2ddsidestapvly Yigsytingp dFlee mixgure-waimgdislowly to

oon A BB SR Rl o, B S 00 )

and therft SxtiaeRld) withEth ZI aceﬁ@@(ﬁi 0G0 LY The vembimed 5rgwws svead\@vashed with
to 60 C for 16 hours, the reaction m.xtur

watep@rie &b mlata@@ bripg (0 mL Ehe g PuaSE 01 7RG Concenanied wader reduced
s B AP A R i)
provifdealm prbdhﬁb?b@@]SO 8t t@i%Bas mmld)’dldss oil.

-«

benzo
[003%]“ uor Plel%ﬂ

dlhvcl}bq' T 48ih §iazdle: Po ﬁq,eiuﬁ@ln 6@ 2Q)net}§ﬁgi¥1‘etlﬁ& pi pheﬁﬂethaﬁdﬂe (600 meg,
3-(3- (benzoylcarbannthloyl di f|1 uor ophenyl) -
3.33 hemytiolp, 3in  ethanol/dichloromethane (12 mL, 3:1) was added 2,5-

dlﬂu&rog%nzegnm?z)ldehwl 3¢ 0.{)332 nﬁ;&%l? vé@é&' gglrége%gta}o m( {%m%%gature for 16

hour§; athboxﬁfkttﬁe(Qai)%an@ntr@tea%dﬁfméducﬁ@|ﬂr@é&l&ﬂ: Biyd chromatographed 9:1
i odomet hane (0. 006 After stlrrlng at

hexapesiah ARPRI AL §he POt BB I s HaNGIL 25
[00331?1 equi S’t‘eé S23988d0d 3 dett B )mdeh1§ 2henyl-1.3.4-

thladchszB(Qﬁ)wlI(NISSamBﬁMMIﬂddﬁahﬁﬁH —alm @ammcioddievm'ﬁdﬁ aetdlgtion of 5-

.5 G RB el eBote Bey  BRy Ry P2 B Ry i 153 g thiadiazole

(0. 23@,0@ QEEHS ALRY) HTHEE (5 edur®ss awea&ﬁg!&ﬁnﬁlaamqulsiﬁedﬁ%ne (0.162 g,

crude product as a brown film 341] Step C
1.00 Banf ). (2t G-tetnfingior UpMe frl2) hawgp h@yﬁxt@re(ﬁasmwbyll to 466m t@nperature,
t -3-. vyl . oo .
concergtage il Fetobedspipsvue aeq disatves i §iphipppmethang 5 ). Fge solution

was WasRealvath whief]2 89l M), AieBlovBENRNO, concentrated under reduced pressure
N benzoyl - 2-( 3- (tert ~but oxycar bonyi ) pro

and disshlveduipragplientisile)(22mbh dn@qu!:h@nm(O 4 4¢3 p3y4 mmol) was added and the
t hi adi zole 3(2H).- car bt hi 011

mixtiul P R IRER EEBEA Ry B he Dl s (ogppmted under

redud®d, préssdd3o Hraide th Reudepeoduat.h was r em)ved and the

m xture stirred at roon1te_oerature for 1 hour . Adter
[0033Hncent $&Pi ng: t E-aeptl-ar(@.ogHHE nybs? aaxymethg

phenkﬁ?,@qfi %dﬁ?&%o&hj@pﬁtc%

O

ﬁ?d Qﬂdé 2P0, e&NC(ﬁonagP%DEfS Id‘i‘ﬂuoophenyl) 2-

rovli de tnhe Boc-pr ot ect
(me 0 Gm &the & ¥ SAGT)- LR/ l@,%ﬁﬁdlamld(ﬂﬁﬂd) yAH33angthylégidazolium-1-

shmgbpmicoipdids §03Hop) St arid iy pilclpriginghy g ) was added
acetdhQHfa2idR10.000@M Ba 'Tﬁ’lﬁb@.t Hft@r §tﬁf1né- fQi0URcur! e HhiRafé WAL 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-((methoxymethoxy)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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m xture was concentrated under reduced pressure,
washed with ether, filtered and dried to provide the

wo pevahipae©duct as the di-HCL salt. M5 ESI (+) PCQI/ES2A86016526
(Mtl) detected; 'H NVR (400 WMHz, CDC13) 8 7.95 (m

i onty eyl n S i Wi Tl
carboé;{&gz&igls(’O 34 %S@- 492 nfrfB1) llncﬁbIEA 00892}, 4be nﬁﬁ’(ﬂpﬁﬂdﬁ@ﬁloﬁfethane (10

wer e prepared according to the above-
mL) des adddd&oﬁht(ﬁdaé g Q3415rtgmtOHeA£'iQp slopingdoe3e ﬁranufphghe mixture was

P
partitfHeq o B PR 1Y T e e rey 15 B Tye orgenie
layer4w5§ 'eﬂﬁ&ﬂtecﬁWﬁh) dﬂ:hllﬁ@iﬁb“dhaﬂe $t@inkly)drihe combined orgamc layers were
4-t hi adi azol - | ) propan- 1- am ne [00343]
Washed)vvlﬁli Aring1 ({Ovinay détegct”é‘?! N&}SQané4d@OWgraP@e¢i Bt o 10:

hexa%@ﬁggt%@ wa’%ﬁe/ (tgéz ﬁzmlf‘l) prfég&f@?o?%l (Qs%g f'})élg BSI () ms 433

(M+1|')|)d§t1e3tea5 HNMRgmo Mlgllzé g;@@lg & ’{_1068 thl) 1HB 734 (@s2H3HF 7 Hz), 7.35 (m,
- m . 2. m 1 2.28 (m_ 1H), 2.02
3H), {0 @%DZH)Eg;Qﬁr{ﬁgqliaf =,\1g21§1g:), 4@45(m,2}mN4\55/(dN11‘E? JR1sH2), 3.37 G5,
1)2- (2 5-difluorophenyl)-2-phenyl - 3-(5-
3H), ?"riiﬁf(f’uor)brret hyl)-1, 3, 4-t hi adi azol - 2-yl ) - 2, 3-di hydr o-
1, 3, 4-t hi adi azol - 2-yl ) pr &xamplé 8- am ne [ 00344] M5 ESI
(+) mz 485 (Mtl) detected; 1H NVR (400 MHz, CD30D) b
7.67 (m 1H), 7.54 (m 2 ?742(m2H) 733(m
3H), 3.49 (m 1H), 3.09 ( 2H) 2.79 (m 4H), 2.27
(m 1H), 1.74 (m 1H). 90 2006/ 119146

PCT/ US2006/ 016526 Exarlrjpl 4
/
- s N-N :
-

F

3-(5-(2.5-difluorophenyl)-2-phenyl-3-(1,3.4-thiadiazol-2-y1)-2,3-dihydro-1,3.4-thiadiazol-2-
yl)propan-1-amine

[00333] Step A:  2-(3-tert-butoxycarbonylaminopropyl)-5-(2,5-difluorophenyl)-2-

phenyl-1,3.4-thiadiazole-3(2H)-carbothiohydrazide: To a solution of tert-butyl 3-(5-(2,5-

difluorophenyl)-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-difluorophenyl)-2-phenyl-3-(1.3.4-thiadiazol-2-yl)-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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NH2 F F-C\S-NNN:F NS 3-(5-(2

5-di fl uorophenyl ) -2-(4-fl uorophenyl) - 3-(5-net hyl -
wea2tohiiedi@zol - 2-yl -2 3-di hydro- 1,3 PCT/US2006/016526

4-t hi adi azol - 2- yI)propan 1-am ne [00345] Ms ESI (+)

mL). 31 A%tgsz rlélgwé 1% oon? gl%?ltfﬁ ure iﬁor _},(l.)_l %Illtqlé 401%9 btl(gl (rmx)[ure was
conc&iﬂ)&geﬂurfa@r fet(duce%i"bres]suresto?ﬂ()"mla t}fébf?&l f)deu&t"Qs, tlhe %rﬁﬁte( $lt. MS ESI

(+) ni/4 478 QEDF]) detededisH NNR (mmMst CDClb-]) 5 85)9;3(&4311&) 850 ) (HEHD), 7.56

(m, 1)y 743 (@ Dbt 5L bk At S TR B up-52.m. 1),

4 2-yl 1-
2R PR G B e

NVR (400 MHz, CDBCD) 6 Exemple | , 7.41 (m I H) ,
7.29 (m 4H), 7.08 (m 1H), §43(m 1H), 3.08 (m
2H), 2.69 (m 1H), 2.59 (s/\3H), 2.32 (m 1H), 1.76
(m 1H). Exanple 16 NH2 F\S NN SS\\ F NN
3-(5-(2,5-di fl uorophenyl) - -thyI 4,5,6,7-tetrahyd

rot hiazolo [5, 4-c] pyrljg 23y
phenyl - 2, 3-di hydro-1 ht 2-y|)propan- I
“ani ne 91

_<\ | F

3-(5-(2,5-difluorophenyl)-3-(5-methyl-1,3.4-thiadiazol-2-yl)-2-phenyl-2,3-dihydro-1,3.4-
thiadiazol-2-yl)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-yl1)-2-
phenyl-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 POCl; (0.011
g, 0.073 mmol) and DIEA (0.019 g, 0.15 mmol). After stirring at room temperature for 30
minutes, the mixture was partitioned between saturated NaHCO; (2 mL) and
dichloromethane (5 mL). The organic layer was dried over Na,SO,, concentrated under
reduced pressure and chromatographed (10:1 hexanes/ethyl 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 (+) 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), 2.97 (m, 1H), 2.52 (s, 3H), 2.45 (m, 1H), 2.19 (m, 1H), 1.75 (m, 1H).
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WD 2006/ 119146 PCT/ US2006/ 016526 [00347] Step A
Preparation of N (2-(3-azidopropyl)-5-(2
wG2@sfiluas ophenyl ) - 2- phenyl - 2 3-di hydro-1 3 PCT/US2006/016526
4-t hi adi azol e- 3- car bonot hi oyl ) benzam de: To a sol ution
of 2-(3-
azi dopr opyl ) - 5- ( 2, 5- di f 1TFEdAy1 ) - 2- phenyl - 2, 3- di hyd
ro-1, 3, 4-thiadi azole (1.00 QH, 2- 79 nmmol) in 20 nL of
anhydrous THE was added be zoyI i sot hi ocyanate (0.45
m., 3.34 mol). The reactpon m xture was stirred
overnight at reflux, then coolgo and concentrated in
vacuo. The residue wa flash col umm
chromat ogr aphy (5-35% et hyl_,/ace\at/£/ hexanes) to
afford the desired pr t ¥s a yel |l ow gum (1.45 g, 54
% . [00348] Step B: ration of ©
2- (3-azi dopropyl ) - 5- ( 5-di fl uorophenyl ) -2-phenyl - 1 3
4- thladlazole 3(2 -carbothloanlde To a sol ution of
3- yl[-2 2q4;-oxad1azol 5-y1)-2-phenyl-2.3-dihydro-1,3.4-

dlfluorophenyl) 2-phenyl -2, 3, 4-thi adi azol e
- 3- car bonot hi oyl ) L <?1a¥ol 1 ij 1%&@1 41 mmol) in 20

[00337} of Sy dr ous AHE was cﬁd@feﬁuﬂWdr azi e (1-R,98&uvrophenyl)-3-((1-
._ nnnl%. The {eactlo? n1xture Was stlrr%d at room

3 no Jathy 5 ey & Az i n
d d .
yl zprﬁﬁiﬁﬁnodlg}ﬁo#r\gét% Uq? 05 ﬁe&%wtlogie&)g? gﬂt L%i Ighfg%réi%ﬂgnyl)-}(&dl-tert-

butoxgtdrbomylathmopepy ) dplpmyB i St4- ‘dnsadaazphB@I—Lbe;{l)(d)Hl-E‘-mathylimidazolium-
-yl)rpgtgim%lgt]yﬁ%e(yeo 1[09034(? ]13ISt 618019 dlSSOF‘}%gr éiglrl]logofmethane (2 mL) was

d
addec?N(-ﬁy&r%lxﬁ’e?c'e%ﬁﬁ!_h;ﬁﬁ I}(g)é)log Z% i?o 1 h{nlld—l?) E&RJ%&%P% ;t/réertgjtilﬁllnglzeop 016 g,

pheny
0.1570 r{n@ok) chAB9r i dirriag Sai aepmc atpm@mttm@ efor fo housolthe | oyxture was

chror%ttczgga%hed dgpr o e’ia)“?%‘_’tt‘)él g_e(tlaltef)l o?’r8wi§|18 nt%/l? )oxgn I%odu]ct Thés product

was d4ssbhfleddn dicdl@odehhe (Dﬁﬂb@hﬂlﬁb@ﬁddﬂﬂ{ @ceﬁl@&ngyd&iJ(-WOSO g, 0.787
%ﬂ{)n 10 nL of ethanol was added tert-buty

mmoB. Eifip Stringy 8 iTpRIR ERMRSIAUR, fo10 XX APwrs( dh%l@a@wno nggiyre was

concemgﬂezl uh@ly! er‘@cqii %*ggrg‘ﬁ) ér%vﬁfé tH-crudte ﬁl?bdu The

m xture was al tir overnight at refluxthen
[0033[8] eat edBtevp Bh3-{ (2. 5Wiflydrophenyl)-3- (3-methvl 1,2.4-oxadiazol-5-yl)-2-phenyl-

5 3.4 D7 4,0 erj djne-1 -car boxy é]f ﬁg@)(g%oﬁlggorophenyl) 3.
((1- (ae&tzswﬁﬁnmgg@erarhbﬁylgq)hbﬂw%ﬂﬁxaw11 3lethidiadAeB-
sol ution nd” Et OAc and the aqueous

yl)prdpad,ee:mwasarbaxmactvm heated nEp@d;m@ 71 an?)On L sealedebe to 80 °C for 12

hours§ 0 Bt RS RER0IER 0 Eostm Sentataty a1 GLied Wibrhanyt acetate
(10 nH_?SdtrQ}JHOlVE(s BUrdff 1M dsoltioh). Bt sfgaﬁmayé}r%@aﬁad %PEB’Na2804 and

10% et h%é acet at e/ hexanes) t ford the desired

chrongﬂtwgn@hedg@ tor Qyhhexanes/othyt @Qma,tq)otoagrgvge thrg&pc-protected product

0 ] st - Pr rati
(2 m%’- ?205?3@2?@ g?oo‘%i %%@@%ﬁl u 8?18p en}[ eﬁ hsé[hrlg/lflg at room
tempéekatdretfol B0 atlinaze) thd (cActiory Inixthredwas (7onb&itfaadWﬁi{dét Rddaeal plessure to
ridine: To_ a solution of tert-

providh i e b S e kst e oo a1 VR

4 I I

00 RSO0 LYl 5o 163,280 38y 00710 20,
3.19 (4. 13]1)33 03 (A, 2} 206400, 1H), 2.21 OmMHR L. 1DEM 3HY, 103 GaH).

added TFA (1 nmL). The m xture was stirred for 1 hour

at 0 Cthen at room tenperature for 1 hour. The

reacti on was then concentrated to dryness and

partitioned between Et QAc g,o nm.) and saturated

NaHCC3 sol ution (30 nL). The” aqueous | ayer was

extracted with EtOAc (2 x 20 nlL) and the conbi ned

organi ¢ phases were washed with brine 92



WD 2006/ 119146 PCT/ US2006/ 016526 (20 nL), dried over
Na2SO4 and concentrated in vacuo to afford the desired
wee@dacti4@s a yell ow gum (0.251 g, 96% . [003BQT/USt0eq016526

E: Preparation of 2-(2-(3- azidopropyl) 52,5

di f 1 uorophen, lam 2 ph

1, 3, 4- t hi adi azol - 3( 2H) - W{a'&lﬂﬁéﬁhw 4567

t et rahydrot hi azol of 5 4 c]p NHgl ne To a solution of

2-(2-(3-azidopropyl)-5-(2,B-difluorophenyl)-2-phenyl -

, 3, 4-thiadi azol -3(2H)-yl)-4,5,6, 7-

tet r ahydr ot hi azol o[ 5, 4- c] pyr.i diF' e (0.050 g, 0.100

mmol) in 1 nL DCE was S f oymakdehyde (0.033 g, 37

W% in water, 0.401 NE [

tri acet oxybor ohydri qugfr(oz g, 0.%10 mmol). The

resul ting suspension Nigtirred I gorously at room

tenperature overni ghtpt hen was treated with saturated

Na2CO3 sol ution (10 rTL) and stirred for 10 m nutes.

3-(3(® 5 4l fidio ghenal - zemmmwpm%m OAet-1ridzod-3-01) L) -dfrydro-1.3.4-

the conbi ned organi.c_ph ashed with brine (10

dried over N¥2&&EAZ04my YH%ed in vacuo. The

[0033?35' ((J:iues I\/gei@ 74 ureb. b ib641 bY. (@l(ﬁéﬁko?@al 14 110%591‘5@“9% &PY¥rophenyl)-2-
% DCW% To afford the desired product as a
phenyléel, 3—d1hvﬂnaln3(4eth¢h¢1€azol Z%Manldaﬂ&EQL §cep $elution of tert—butyl 3-(5-

.5 FHEBRRN T P er e 4 BB R SeRaBRY, (0 o

3.69 énl%lﬁanHF émnﬂ,) wadadded ah2aRPlsolriockahdte €N595 mdu) A8 mﬂi@l) After

a sol ution of

heatirgy tozefl®« for iSdwpromyd tp-68-°CX06 16 hoymache péaetign Jniguysheas,dongentrated

3,.4- : o .

under guGE0 £AESUS( Shf IpidRe SRR agaPRe 3P AP BIsR dEEanes) o

provﬂié){h'é plodilePyIr 840&, r8A%0)Qis A Brahge A& foamol ) in 2 L of
net hanol was added IN HCI/I\/E . O 27 mTtl)I)

[00340%| | owederby B10%ome

1 ( 1N-bemzoylPn(3-(is -5
dlﬂuqhﬁ'rne% RI5A ]%the%&fj!!%% A %g?gaég' kggt- gi-c%"%gfgh@ S;%tf |°[1|:ol t go%oled © °C)

solun@ﬁnczﬁnttelaib@@yll B- (/ﬁ@jéﬁzoyTJaebdnec&hl@yg Se35- dtfruotdﬁhaﬁﬁgiz -phenyl-2,3-
with diethyl ether, filtered, washed with ethe

diydg] S fd sl i ramieaemiaie (0022 s 045 brgact tn THIS0.4 mL) was

wddeq Fhh ETEHRE (0024 & R gl (PO iolp b T fod L, 0.096

mmol)HAfter7stédfing dt rcdirh te]ﬁpei‘atﬁrel-ib) ,1 h?)uﬁﬁncﬁlm 1o&j1heth5neZ(@5 (pth 11 equiv.)

was agilfl_?:d Q:’th%?m&rtnlgeéz%izx) stlrgng 0 (qﬁm Mperagu%{n (l#_lgozlpb, thezmgggure was
dllu‘ce(ilss»,rltﬁ3 Egtura?ed“ﬂa}ﬁ@bélﬁa ext%ac?e%l \(vﬁh eﬁﬂiﬁ acetate ?3 kM5 ). BRBombined

organg:.s(v&,r@ #vaShedi Withibring hﬂelnd Io)/elz\l @S@myﬁlt@ec( andcadedntrated under reduced

hi azol 0 |d| 2 3 260950 , nnr 93
press i BRI Ib0 e sfoaBetsls BeyaEHFo 16526
[00341] Step C: 3-(5-(2.5- dlﬂuorophenvl) 2-phenyl-3-(5-phenyl-4H-1,2 4-triazol-3-

y1)-2.3-dihydro-1.3.4-thiadiazol-2-yl)propan-1-amine: To a cooled (0 °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 mmol). 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
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di hydro-1 3 4-thiadi azol -2-yl ) propan-1-am ne [ 00353]
To a solution of

WQ@2q08A{B4@zi dopr opyl ) - 5- (2, 5-di f| uor ophenyl ) - 2PEiTEs006/116526
) 3’ 4-

produg (N6 18 et hzroiicivaipfted 14T (@ dpf oR ) M Sofdion, 2.0
mmols_ldﬁﬁ%g &%’npg %Qp m@:‘%k P héuré aHH r@&m%ﬁﬁ@ﬁﬁlra e lal‘iBiﬁdth% Neaction

0. 30 mmol | owed by 10% Pd/ C
mixtugel fapgdncehtratedivnder seduaes] plyeshuog ewahedj wathdeshera filigtedamd dried to

povi G R ROE b e R, M8 B B PHIR D AP RGG: o
(400 wﬁ‘&ht‘j{?fﬂ@r@tgﬁg Qﬁir By dy 63 oyl 585, es4 (I‘fll drered, (ﬁ@&i}egl 45 (m, 1H),

In vacuo 'to afford the desire
3.14 (a1, dm;ps 05 ém Al T, |2g5|4t(nyéHI),02AB&(1hJ W), 0.9818, ¢gH)31% M ESI

[0034%!] 59 ( thq%an oyn&t% f ﬁf(alg s 1';]1!3_%3\”(8% %(éé)reg/;!zcggrgt[r)f%lt%) th8 above-

descrl%E& mé’th@& ﬁﬂhg aié)apgﬁ%pﬁﬁ Ze(s‘gf)ﬁlrtlﬂér'nl)naf.le?ibaﬁ6 (1 m572(H)m iH)79

ppm Exarrpl e 18 N,N | Examlsezll(s (2
5-di fl uorophenyl) - 2- net hyl - henyl -1 3
4-thi adi azol -3(2H) -yl ) - 5- V-1, 3,4- thiadiazole

[00354] Step A Preparationyof 5-(2

5-di f | uoropheny) - 2- net hyl - | -2 3-di hydro-

1, 3,4-thiadi azole. To a_solu$i on/ef\ acet ophenone
(0.600 g, 5.00 mmol) inF30) 1 Et OH DCM

m xture was added 2, 5- &<t uoNoberzat hi ohydr azi de
(0.941 g, 5.00 nmmol ).~ reacti onFwas all owed to
stir overnight at room/tenperature. The reacti on was
then heated to 45 C Bor 14 hours. The reaction

by flash col umm Iché-tinadi

oLt @%&/@be.%egw% e @%p@@@sﬁﬁz

CDC 6:2)) ﬂ@@%amwﬁﬁi Ql% 2}1?1 7.68- 756§m 5H), 7.42 (t, 2H, J =7 Hz),
-dlfluorophenyl)-z met hyl en

7.35 (ohi ;azl6+7el13((n?.|'3)H)c&AB(§mhﬂHW@ﬁ7a(§; Hé) 3.21-3.04 (m, 2H), 2.57 (m, 1H),
5:diLf 1 u phenyl ) - 2- net hyl - 2- phenyl - 2, 3-
228@’??1‘@ %8_5[(%‘ gﬁ?hl adi azol e (0.290 g, 1.00 mvl) was
wei ghed into a 25 niL fl agkampmq_v, suspended in 10 nL of
anhydrous THF, foll owed b addi ti on of
t hi ocar bonyl d| i mi dazol e N{'p. 196 g, 1.10 mmol ). The
reacti on was then heated\to reflux for 3 hours, at
which tine all starting fmaterigl was consuned. The
reacti on was cool ed osmg enpesrt ure, foll owed by
addi tion of hydrazi ne . 156 ,O mmol ). Fol | ow ng
4 hours at roomtenper at "Nal | —2%4 WD 2006/ 119146
PCT/ US2006/ 016526 mte{?‘ gu at e wasFconsuned by LC- NB.
The reaction was then é‘bs{c ntrated, then | oaded to
Bi ot age- (45) fol |l owed bny ash col um chr omat ogr aphy
(10-50% et hyl acet at e/ hexares),
3-(5-(2,5-difluorophenyl)-2-phenyl-3-(5-(trifluoromethyl)-1,3,4-thiadiazol-2-yl1)-2,3-dihydro-

1,3.4-thiadiazol-2-yl)propan-1-amine
[00344] MS ESI (+) m/z 485 (M+1) detected; "H NMR (400 MHz, CD30D) & 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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affording the desired product (80% purity; 0.268 g,
74% . [00356] Step C. Preparation of 2-(5-(2
wWG2ebfliues ophenyl - 2- et hyl - 2- phenyl - 1, 3, 4- PCT/US2006/016526

t hi adi azol -3(2H) -yl ) -5- nethyl 1, 3, 4-t hi adi azol e.

5-(2, 5-di fl uorophenyl) - th L 2- phenyl -

1, 3,4-thiadi azol e- 3(2H) - 6¥ 4ohydrazide (0.268 g,

0.735 nmol) was wei ghed iNg,0 a 25 nL 1 neck flask,

and suspended in 9.0 nmL af trlnethylorthoacetate

(0.088 g, 0.74 mmol ). P- oluenq§ulfon|c acid hydrate

(0.0028 g, 0.015 mol) t hen ‘added, and the

reaction heated to The reaction was

then concentrated in n purified by flash

col uim chr omat ogr aphy ( O'oethyldﬁcetate/hexanes)

yielding 0.201 g, 70% ofy.t desire product as a

white solid. M5 ESI (+) z 389 (M+l) detected; '"H NWR

(400 MHz, CDC13) 6 7.56 (m 2H), 7.34 (m 2H), 7.27

3-(5- (Q@Ldﬂh%ropﬂcr%}) ﬁ-’@ ﬂ%@ophgnv'i’)%k ﬁmeﬁ@l 1 32451§a&1§zol%1) 2.3-dihydro-

Exanple 19 3-(2-(3-am noprop

1)-5- 2 5-di fI uéécﬂaﬁmﬂj@_z_p_lzz-vlmmmnﬂvammeg

003431 5.4 MS B K513 rarT dseod: '8 M40 Mitz, CDCLy) 5

rpa n Hz), 3.70 (m, 1H
865(?3@9 7@86@63{15&?{%%)bllégnhz}l{%)zos 2HJ 8.2 Hz), 3.70 (m, 1H),

3.25 (5,16, S04 10s DB I, 24 (i nyardd P ioab ohiadinea02 & 11D,
yl) propyl carbamate. To sol ;gn of tert-butyl
4-(3-(tert-butyl di nmet hyl y)phenyl) 4- oxobut yl car
bamate (1.400 g, 3.55 |mmu) in 20 nL of a 3:1
Et OH/ DCM mi xture was added
2, 5-di fl uorobenzot hihydr
The reacti on was st|y' g
tenperature, then heg or 10 hours. The
reacti on m xture was then Ngjice ted in vacuo,
| oaded directly to Blataée (45), fwllowed by flash
col utm chr omat ogr aphy (R0-%60% et hyl acet at e/ hexanes),
yi el ding the desired product as a yellow senm -solid
(1.742 g, 82 %9 . [00358] Step B: Preparation of

3-(5-@e3-diflagtdphenyl)-2-(3-fluorophenyl)-3-(5-methyl-1.3.4-thiadiazol-2-yl)-2.3-dihydro-
3-(2-(3-(tert-butyl dineth IS|Ionxy phenyl)

5- (2, 5-di f | uor opReMIUAZOHL N PDEORARR-AMHEN ot hi oyl ) - 2, 3-

[0034 Lhydr Mép%i o) )%/zaﬁza(ﬁ"lﬂNﬁgh))d%&évPéd CENGRIRED0 MHz, CD;0D) &
7.61 (dr, (13)1341 Gy IH}JUQH (@, 4D y.08 (thy 118X B)43h@nyiiH); 5.08 Zm52H), 2.69 (m,
di f | uorophen %5%'3_gihygéo 1, 3, 4-t hi adi azol - 2-yl ) prop
1H), 3,5 & BHwrelr 2 %ﬂ@ 5146 @, 5d)-nmol ) was 95 WO 2006/ 119146
PCT/ US2006/ 016526 wei ghedinidit 962 25 nL flask and
suspended in 10 nL of anhydrous THF, foll owed by
addi tion of thiocarbonyldijMNidazole (0.294 g, 1.65
mol ). The reaction m xture\was then heated to reflux

for 3 hours. The reaction
tenperature, and thens;hydrazgne 235

zide £ (0.704 g, 3.74 mmol ).
Vel n| at room

3-(5-(2,5-difluorophenyl)-3-(5-methyl-4.5.6.7-tetrahydrothiazolo[5.4-c]pyridin-2-y1)-2-
phenyl-2.3-dihydro-1.3.4-thiadiazol-2-ypropan-1-amine
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m,.7.50 nmol ) was added and the reaction m xture was
stirred for 4 hours at room tenperature. The reaction
wOorRoobr|4evas concentrated, and the resi due waspCDES®A6/016526
onto Biotage (flash coI um chr omat ogr aphy 10 50%

et hyl acet at /hexa.nes .809

[00343] { he &R 1 &40

2,3- dfh@alto p§t4ythlad1azole-3 carbonothlovl)benzam1de To a solutlon of 2-(3-
3-(tert-pbutyldr met hyl STTyl oxy) phen

a21doﬁro@21)5-—@i §- ﬂubnoamhemxlb -P-rhend-Jdiydror 1.3, &W*’é’é leaZd1002.g, 2.79

mmoépg\ 86 Bﬁy?tlc déﬁ%&% gﬁlfl'sgés? Ic@gé g%&oy%sot}uocyanate (0.45 mL, 3.34 mmol).
The tgacgtl%n (nBixulr€ Wlas lBtitryd v éraighy htsieflyk,okyn) pbeded hid EorlcBntbated in vacuo.

he e il x,&@zﬁ;;s@g;ségsggﬁg%gi%Géwig«ceteeé%wm@ :
T kB A LD By 8 gl and suspencid i

[00348] et hyStbe nBe rTEsmdrétmml (DfaZ:( ?dailﬂoﬁéﬁvl)-ﬁ'ffz Sediflogrophenyib)3-phenyl-
asthena adth actlon heat e

Ladxfgpanr a2 R bR A7 M a5
dlﬂu&ﬁ?hé#ggog?%p %P—Q 3Wﬁﬁ B f 4-¢lﬁawchlé-@$ﬁrb‘dhbﬂmyl)benzamlde 0.737 g,

OA) ét’hyl acet at e/ hexanes))
1.41 mﬁricﬂ) th QKBmlﬁgof(aTlh%IpuEITH)F wis added dediapiag (0 QS&mleﬂ %{f‘smalol) The

resctlf S Bt 555 9508 Bk R0 Bl Ry B SBRARR i vacuo.
The @MQﬁ@%ﬂ@?ﬁW d)b;sﬂés@ JERirhyY bhrbnﬁtofgraﬁmlya(m)am etBylydcptaRy/I@xanes) to

4-t'hi adi azol - 2- Igg)ropyl car bamat e:
afforq ﬂglﬁeﬂred product as a pale yellow foam 4 ¢,°8

s S S P S5t g

2-phengH - 3ok~ ﬂnﬂdl&oﬂ-?a(ZH)a}db-é,ﬂedhhﬁdro‘nge)zpkrﬁﬁ),yuodwrhhlmﬁ (é}{)mrboxylate

S WORTCNC AN AT RN MR M
carbdifRoRidEL0.380 32 019 |1ﬁm$§5in agqed of E&%l%s%ﬁed tdtebutyl 3-bromo-4-

reacti on m xture was lowed to warmto roo

oxopt;&rrrlmealt-ca‘rboxy\l'aic r(iog?HQ g TA860 emorolofollovyed: by éDWaAS (025 mL, 1.43

mmo, on nt ; ﬁad\é/é‘s? ﬁlﬁic‘;ﬁ%g?o %g}_%%%ué}gcl aglrgﬁ!ﬂ %%gltge%teWth tert-butyl 3-

bromN&Z%lp@mhec PRE®OkYIateqd0d hoyagdetirrddet fefiak dorea mer 3 hrs. The

purified by renoval of tributylanne vj cce
coolebim dareasIPAFNcREH Detyieen G BB ﬁlé%}@rs splydion (30 1} ‘and BOAc (30

mL) %18(? :ﬁ}eenz{cgt@{ngsﬁlag& \??s‘:éﬂﬁract%ﬁqx/l‘ﬂb Et(z r(ra}gozéjr féleu@hg Q:'bmtb?hed organic
phas@st Wyile mhécammhﬁmr(ée )mlL)odmffd‘ oved Neh80Oglesd pmbeptratd@m vacuo The

res1dpq: éﬁag? Elfrpat%;%) by fg g)zcogl e I%\év fagﬁy (5- [18936%1 acetgteﬁlexanes) to
afforg)th%de!sg gx%'d{létlé@ ra%%fxﬂﬂlﬁov@fo@lﬁl (0@@@'73‘%) 3

(003501l hy dBtep I)SPstpeiatianioh 260-(3-a7ldpptanbis-(CréifluotanpenyD)-2-phenyl-

1,3 465}421%[%9]6%@16—99"1)) 455 5falvdebisgalel ¢-olpvpidine; o o golytign of tert-

butyt hizagi- @Zﬁld%ﬂw}ﬂ)‘ -8B, 5£Hlﬁ1‘1’(§ib§helayﬁy24phenyl 1,3 4-th1ad1azol 3(2H)-y1)-6,7-
t hi adi azol

b t (51 0. 093
dlhydvsﬁnwﬂqjﬁécp]pm%n%ﬁ B Oshid B8 T SR Ib et of DOM

at 0 Qﬂ%ﬁ%@@%gﬁ%)g"ﬁ%%%&%g'ﬁas st doffor Etl‘gygrw °C then at room

templehgurer faadt howr. nThe weactivaswad nhmecbrmbntra‘ncﬂﬂtd) ehmwsataud gpartitioned
for_2 ho

N T A R,
extrRfdi P RAD AL (D1QBOSNL) 4RI RE Y88 bined organic phases were washed with brine
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reaction m xture was concentrated in vacuo to afford a
yellow solid. The solid was then purified by flash

wa@e edoatmeiehr omat ogr aphy (10- 40% MeOH DCM), af f opdi/nszobére16526
desired product (31 ng, 74%yield) as a yell ow foam

(20 rh@ @ed(o*v)er 'N’é/é§04é1§d %c&t;e%%i ne &Sg%oHat%\éﬁghé 4nzﬁ%s(,)i;[q'\c{l)l_gr’oduct as a
yellogw( STP6%, 74 (m 1 H, 3.21 (m 1H, 2.98 (m |

[ooséﬂ %%,g@ FrbDrs B)B-(2S-difluored
; fol !;:)[i 1? 5d(
ridine. To a solution

1.3 4-I‘lslﬁacﬂiazol t
of P Qfl uorop %/

% (-Gorzadasromlyby mm rophenymmphe[ng)lw@?Aﬂ-thﬁcﬁ&oﬁs(zm -y1)-4,5,6,7-
opro
;etrah%’h%ﬁﬁé c%[g%h&géﬁcilﬁez @Zde‘if(} b %6 ¥08 mmol) in 1 mL DCE was added
o
mmajdeByde t {0.635 agol 3 3@@)") 1ﬁ arvxth@é hi Q%en%g]; followed by sodium

rluorop

trlacet%ﬁé%cgysﬁgp @%g?(ﬁé%# & 1 3101 miioldi atld eedufbiing rﬁﬂs chsiBh was stirred

fol | owed y addi tion

; THE,
vigordiB 3t reBH Fﬁé@ %v&% aél(t) npgen( \Z%sgtrﬁﬁe 2v1@17samf@1|e§l Naa@@; solution

of thio-carb

(10 mE b andagtirred fpew minutéor THe MOUHR (Y
I;I;d hydr azi ng x%'ef%ge%(hﬁ&‘é& %Sﬁmcl (;3 x@g}m and

0 C,
the co‘ﬁg;gﬁegfj lgﬁ%wr DRSPS B¥rerwashade withsbrine (FechIf)pdrid@ dverNe,SO, and
concenftagedc fnutigeub € r ncentrated and
M OHZIH MI ed llaly %és%@t:dg}eé*’rfﬁ ronalfyoglﬁg’pﬁ@um@l depmaiography (0-3%
cOHDE M)t affgirkibe detised pa@chtcansee) yelIoG)v faho(6loddrg, 81)%)' red

[oosszgrodu%teg%?%ogﬁ oy SLep.B

etrahygrglglgmlg]dgébz]@kfn&haﬂ)/l') 2113hen@‘1 2"53%11‘1%8“1'?1 gPhladlazol -2-y)propan-1-

amme - azi dopr.opy I;
S d ? 1 BoSRigHemy P 2( ﬁ%n;«ﬂonrpﬁy%t(mmmwfﬁenyl) 2-phenyl-1,3,4-

th1ad1aﬁﬂZ’J(&HF§‘l)%Qi X(§r eq%w(ﬁ{}ﬁjéﬁ&t[gA C(]Hyrghn@ (Q84® g, 0.090

di ssolved in t

mmol) ngpyleftrmethan‘oéwas rayldécBlN REyPESEH( T’)gn{fg 0.2 L%g}gml})owed by

o to 80 C for 20 m nutes. e reactil
:h“’ flf & @dﬁlbﬁﬁg’) dE he miure vrseldrogeaated nadeua bamm asnokpiashfor 1 hour
en filtaybdintrougth bﬁ@rﬁﬁhbg)) ﬁl{tlg{eagcﬁlgfnatre}q% Iy §8F4%ad Thedgsidue was

nes/ eth acet at

X
trlturateg gﬁ ql‘;t ethey, |fdigreagl, Iwa(sRéHZWﬁmh etB&%nd 8dedM vacuo to a:l%ford the

ldesued gﬁﬂ@é@a?s%;bz fgél?g? Lv’% 9@0@9%393{& Cweq% E@F}? éé"éhé’ﬁw delected;
HNMR (4100 m/mzad)mzlgl 5368 rﬁ%)Hgﬁsg@Dgﬁb? ofyhéeﬁ;ﬁ‘d/ 605w, 7.26 (m,

a2|dopro
1H), 7. %@g@@p ;&dil‘s aimollH;&(QW( lyledJr=36 49 Oﬁég Qﬁgﬁ{ck@ 2.56
1 SSOl ve In
(. 2 §SO3 b%‘g@% %f(m ?Ié? drbs@cithippite (0. 00883 g,
0. 0496 nmol ), Example 17

NH,

Qﬂés
N /

N

&

3-(5-(2.5 -diﬂuorophenvl)-2-phenvl-3-( 4.5 ,6,7—tetrahvdrothiazolo[5,4-c1pvridin-2—vl)—2 3-

93
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and the reaction m xture was heated at 60 C for 14

hours. The reaction m xture was concentrated, and the
w0 e®odua4esvas partitioned between ethyl acetat eP@mntis2006/016526

saturated sodium bicarbonate solution. The organic

| ayer was washed

filtered, a was

[0035§Fen p%' 3 Iseﬁmbﬁ cffl rzigié(ac@i Wo@h}” @J@tscmﬂa@byhenygmphml 1,3,4-

hexanes acetate), to afford the
thladlatmiﬁ(ﬁﬂ) plb-dcﬁg@ﬂ-t@tga}gdtqﬁhlgz@l@{(ﬁL%@py@dlpe (prepased, angn/()Example 16,

Steps O%g ?6 éS(Etgg%&i oj)olt%h Iocg" an({thailol szas gd(%eél g\l HC1/MeOH (0.30 mL,

0.30 ﬁmﬁ)l)qﬁﬂ@@é’tﬁﬁy h D)%ZPdJUE(EW h’rgZ The mlxture was hydrogenated under a balloon
3-di fydro 1, 3, 4-t hi adi azo| - ogaﬁl }, ne:
atmospherg fp31 haus @p@p didisyad) thepugh @ paper an iltrate concentrated in vacuo.

e S RS ooty s gt v

affordnthk esiresd plodiso by atright yell8® solid, -8 g,@lll%;v\M(S IE)S/I (+) m/z 472 (M+1)

addj tion_of 1

detecigf | wﬁﬁ%ﬁﬁ%&rﬁ&m&?% (557 ARy 253 frp. 31D, 705 (m,
| [ r VERRI@NB),TNO1 (m, 1H

2H), §§§gfn Qﬁ)‘c ure Hl qua tdn Qgﬁ @t7 elglfgﬂ9 %ggl(ng gn to ( »
1.57 (ot dpBmpati.ve TLC pl ate and el uti ng first with 12:1

(DCM MeOH), foll owed by seog elution with 10:1

(DCM MeOH) (both with NI—@@M@FE ent), to afford the

desired product (0.003 g, SS%F M5 ESI (+) mz

495/ 497 (M+1) det ect gd;\1N MHz, CDC13) 8
7.52 (m 3H), 7.3 5 2H )= Hz), 7.30 (d, 1 H,
J =7.2H), 7.12 (m 2H "al46 1 H, 2.65 (m
6H), 2.05 (m 1H), 161T§Q 1H. Bdanple 21 NH2 F S

NN S\W\ F NN 3-(5N
5-di fl uorophenyl) - 3- (5 thyl -4,5, 6, 7-t et rahydr ot hi azo -

Io[5 4-c] pyr| di n- 2 yI)-2-
. £l th oIR 134, 'adm_zg)l-?@lgﬂﬂpﬂhs-metth-l,3,4-

-am ne [00364] Step A P@ﬁ@% on of
N- (2- (3-azi dopropyl ) -5- uor ophenyl ) - 2- phenyl -
[00352] 3- di Itels l@\: PréfbaﬁaﬁohIoadL(aﬁgdhﬁu&ochﬂb/d)himﬁétMQ)ﬂmmhirBedihvdro—
0 a solution of

Aﬂﬁiﬂéﬂé@iﬁpﬁ% a solution; og |aF‘FtWBBFFe (R690 g SRR APMOD 1§ 29 Wlef a 3:1
EtO}%%?%égg%l%@%@gégﬂl fsfdﬁlﬁb@o&nz&h&ydx%%d@@o 2096/ 31R1dfol). The

in 20 nL 6f anhydrous THE was
reactiad ded alenedyd stirswichiigluye meare t¢pesaturd. , Tig: @ztctmmwas then heated to
|l owed to st over ni ref|

{
45 °Glan £ B6isa TdegReatT e St hen, SRS i asBy gl the residue
was l\S@(i;edp&ifdcﬁltyQQ Bivtabé 883), oWt t5MlamBdongh@Rhvon{dtogdadiy (20% ethyl

acet at e/ hexanes) to
acetate/hexanes) yielding 5-(2,5-the desired product (1.021 g, 70% yield) as a yellow semi-
solid.
[00355] Step B: Preparation of 5-(2.5-difluorophenyl)-2-methyl-2-phenyl-1.3.4-
thiadiazole-3(2H)-carbothiohydrazide. 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 room temperature, followed by
addition of hydrazine (0.156 mL, 5.00 mmol). Following 4 hours at room temperature, all
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afford the desired product as a yellow gum 1.45 g, 54
% [00365] Step B: Preparation of
wQ2q08Asmaclopr opyl ) -5- (2 5-di fl uorophenyl) - 2- phReEUS2006/016526
1, 3, 4-t hi adi azol e- 3(2FD car bot hi oam de: To a sol ution
of N-(2-(3-azidopro %
internghiate vas SRRTISA. B ﬁéﬂ 5%1%3‘3%{%“9961’36 thergeopeepyaied: dheg) loaded to
riy y RSRMndEnrbRatodfaphy (19-5bY 'Bi'lg}l)adefétez&xanes ,
B1otaﬁ§(4?>? E%@ o]%s hzli’%llg was addedaho;%dar azi (ne ; )
afforcﬁn@memmke)d prothect (3Waptiityn 0248 gs74%).ed at r oom

[0035t§ﬁgpreg§[tur ol %gp%% W%g@h%ﬁﬁ? 2! HethP5 Bhenyl-1.3.4-

thiadia RS 1 OBLIRGT S thy 1L 320MiRlidyle. acreizs- ﬁi’fhﬁi‘@h@ﬁ})l)-tzanethyl 2-phenyl-

atford thé desired product as a pale yellowf

1,3, 4-@115@Azbcge 3@-1)%arlpcﬁmgbmragd@@ 268 Qroe?ﬁérramogrw@fwelghed into a 25 mL
1 nec% %t ghgﬁtﬁ iu ﬂéet%h?é%’lgg@%?&ytk b}s)ﬁl}{l/%lﬁ)ggétgﬂe%r@@rﬁw&a mmol). P-

tolueﬂesdlfdilyld lﬁélﬁhiyafa@i (], 6024- DM 5 irlin 0B -viz(s 4hdn- axkledoanyll the ezaction heated
To a solution o

to 803C(for & JiodbpFesptprytion yas thowcenasaiaishihyropoanshibey purfied by flash
6

colurfhi &lﬁ)ﬁg{oﬁ%%lh%% ?6‘% etl%ﬁ} a@&&ggﬁg%ﬂgggylsg}%@am F070 4 &£ the desired

produdt by ®whitd solok AUSHSTi(¢) me- 3‘]89(1M-b1())d¢teated Nm (400 BB CDCl3) 6

7.56 (s 230 DAt 20 1 D8 Bt asd G IR RIS e

treated with tert-butyl Beam

br ono- 4- oxopi peri di ne-1 -car b%xyl ate (100 ng) and
stirred at reflux for a fNhHther 3 hours. The cooled
m xture was partitioned tween a saturated NaHCO3
solution (30 nl) and’© c (30pgl), and the aqueous
| ayer was extracted (2= 20 nL). The

conbi ned organi ¢ phas iS4 with brine (20
m.), dried over Na2SO4, ang'~Nconcer{rated in vacuo.
The residue was purified flash cat um

chr omat ography (5-10% 8 acet at e/ hexanes) to

afford the desired product as a bright yell ow foam
0. 313 g, 3% [00367] Step D Preparat| on of
"e' 5-36(5 1y b hBenthiadigzohReahly?.3-dihydro-

1 3 4- thladlazol 3(
7-tetrahydrot hi azol o a solution of

0()357qrt - tSﬂei{ |A; Preparatlon of tert-butyl 3-(2-(3- (tert butyldlmethyls11y10xy)pheny1)
(3-azi dopropy 5-di f| uorophenyl ) - 2- phenyl -

5-(2,3 gl(fhlo((mhggylﬁ@’j dgy‘(lrg éftsnaglaml 2-yDpropylcarbamate. To’a solution of

{
e T LI
mmodBdiae?) FHAf & M)EtOHXBOM X]hiutwe weaes siled 2eddiffimorobehamthiohydrazide
0TS, B S0 TR BB L RO ThE e s
45 °® ?Jl_rltégg H&E@ de?@fe‘ﬁ@t?d'h 15715_)%‘% WaGh&-dorRBRtraed A WHcab idaded directly to

solution (30 . The aqueous | ayer was
Biotagg t(A5) tfedowsd hy Eiash\c:otum clromatographyd (268 0%oaibiyheeptate/hexanes),

vielagdfe e e Bl i L Bk Tora the

[0033B3Si I edSte @dPlﬂébar@ﬁorﬁoV %ri-BWyEB”@ (O(REIougyldB6Xhylsilyloxy)phenyl)-
0368] Ste E. Preparation

5-(2, d(fizloqcaﬂmy p@wésalzarw@arb@oshlaywtﬁodléw@nl 3hythiadisgelndr -
yl)pri&l%@o%ggcgg lllglgﬁsljto %@Pﬁggg@/ (@1(@%?gut}ld"f’methyls1lyloxy)pheny1) -5-(2,5-
difludroplényB)y, B+ditiskira- (3, b daol-Ayyl)pdopydcarFanae §@B44 goh50 ofmol) was
2-(2-(3-azidopropyl)-5-(2,5-difluorophenyl)-2-phenyl -
, 3, 4-thiadiazol -3(2H) -yl )-4,5,6, 7-
tet rahydr ot hi azol o[ 5, 4- c] pyr9 di ne (0.050 g, 0.100
mmol) in 1 nL DCE was added

t 1a ol- - ¢



formal dehyde (0.033 g, 37 wt % in water, 0.401 mmol),

foll owed by sodiumtriacetoxy borohydride (0.023 g,
wW@208019mw®| ). The resulting suspensi on was stiPCBEUS2006/016526

vi gorously at room tenperature overnight t hen

il b P et 2R ol ot (U b o
of thl%a& @%dﬁfblé‘ %%} 1.85¢hh5S. %@Qb:ﬂ:@i@n QhistefRE Gvas then heated to

wer e mas d wfth brine” (10 nl), dried over
reﬂuxl\m S(%uwn dlleoreedivnrwiseebolad tvaeem termpesatures o deeneysirazine (0.235

o B eaby B s BB 0 PR SR B8, gy ot o

tempefr&tﬁf@ q&%a&aoxﬁﬁ%&tuf@%@%n&rﬂﬂteﬁ and etﬁarxemd@m vads loaded onto
di f1 uor ophenyl ) - 3-

th
Blotagee§ﬂ@§1ngl@nh|cémaj9g;aphy 10- 50‘(A ethyl a%/etate/hexanes) to provide 143 mg
(80A>|pu§ }{j%?'th%lcﬂ's@e fn)oagctphen -2, 3-di hydro-1, 3, 4-thi adi azo

am ne: To a solution of

[00359!3 ( i ( Btep I Memtion GF e Hutdi 3-(246r abbntyldimpthytslyloxy Yphenyl)-
5-(2, % dhiflyaronhenylzp-£ fynaphyl- 153 dethindipzol-25y1-23-diby duonl, # dhisdisze!-2-

i d 046 -
Dol Gdaer.! IBRARIOLR, PR RG ey phns) 50
difludropHenyldS- cmydramma?um@tmlmﬂ)@@}dlhym B Atthiadiagels2-

ope Y EESE 00 T8, R 50 FUURAPAE €21 B MG supendet i

5.0 mwiqemrtﬁﬁl@dlokyetmﬁt(s mIT el F7asindpe 4vm§thytb%hidné§iﬂﬁﬂlc acid (0.540
di et hyl et her, flltered washed with ether

Od}q3éﬂj mmOl\) aes thenadded, ond thereactioadiented 3G der bbgta The reaction

oL AL o Ry B ST 88 ot

chronidtbgraﬁla%@O(ﬁD% Eﬁlyl deetate/betdnps), © Aor(lAS ME)72%.y28dY of the desired
1H), 7.06 (m 3.50 (m 2H), 3.43 (m 1H), 2.77
produ as @WHOJ’\LSC%I@%WI% 68 (m 2H), 2.56 (m 2H), 2.46

[003@ 3H)St%|§ 4h. (”Prela'ai)auoﬂ 98f ( r@ert;lﬂd}yl 1-35(%-(Q®-di$1'd}>m%éﬁyl)-2-(3-
hydro%yp]&n@tb ?(ijﬁfe!:jhgﬂb{ldpct‘r&n?dlazoz-zgﬂ)eaﬁl-dlﬂyc(m 1,3,4-thiadiazol-2-
et r ahydr zol o I
IS et REM oo - 33910 S e ndnshnyD-s-2.5-
dlﬂuoTGp}i'én 13U(5|-1%€th9f 1,3 4-th1ad1azol 2-yl)-2,3-dihydro- 1 3,4-thiadiazol-2-
S SN

azi dopro f% uoroh I)-2 phenyl -1
yl)propy czarbamate (75 mg, 0.11 mmol) was welghed into a 2 mL flask an. dlssolved in

00 4 R PAEIRCH e oA AR i
the ré%@ﬁéﬁJSZiQﬁﬁé 62 welxianphen 24 rodh apmpérafire Ovemiphy, The reaction
00103 b by by 55 e M
NaHEOX b0 @Ried over Na,SO4, and concentrated in vacuo. The residue was purified
by removal of tributylamine via successive washes with 1IN 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%
yield) 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-y1)-2,3-dihydro-1,3.4-thiadiazol-2-yl)phenol: 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-yl)propylcarbamate (51 mg, 0.093 mmol) was weighed into a 25 mL flask, and
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hydr ogenat ed under a bal |l oon atnosphere for 1 hour

then filtered through G- paper, and the filtrate
weonweamin@t ed i n vacuo. The residue was triturBCBEUS2A06/616526

di et hyl et her, fiItered washed wth ether and dried

in vacuo_to affo t he desrred roduct as a brig

dissoprgsl g b1 ALEL TN @D BebEoIHomle 1SS mmol vsex ameds and the

react%%rtl'ﬁ%h?? w/ag.' Eg%&?gﬁ t%&rg%%&%ﬁuz% 5\318&{5‘1”’[]1&@_&0 quﬂQalents of

HCI-Bt,@6wasradded) and3the Geactipn Atiktur® w9 stimed 2ddpdditidnalL hoors. The crude

reactgr_l') fnixz'cN%hNésmgerE?r%at%% ?127 ér(a[gnaod%qk%ﬁgr?ign% ﬁfgﬁgyrv? slo dzi"he l;“d? d was then
pmldedBMaQHldohin%? Q:Ihro%ne}ibgraﬂﬁﬁ - 4@%31\/1%611/@(971)1 affdiding the desired

hi adi azol -2-yl propan-1-am ne
produz:t (3L mgji a0 ryvigdg) 3s- adzedlzwsfoarmf INID E@b (re)rry/IZ)448 (15 defieeted;n H NMR

(400 Xt BRBO;Bal B 7B, 107,54 i BDoT 4O TEPeBAt i 28D, 674
1H), I3m15ﬁ>ﬁ@n1r}!r)622ﬂe (St 8D, @;89U(tni | 2H), 2% 63, IH)OL AU TH); 2N® (m, 1H),
ace of tert-bufy
1.60 @n Ha)"m 4- oxopi per i d| ne | - carboxyl ate. Reduction of
the azide as in Exanple F afforded the
desired product as a yelﬁdﬂwsgﬁﬁe 25% MsS ESI (+)
mz 445 (Mrl) detected; MH, NVR (400 MHz, CDCl13) S 7.59
(m 1H), 7.47 (d, 2H J& 7.6 Hz), 7.33 (m 3H), 7.04
(m 2H), 3.45 (m 1H), 2.43 (m 1H),
2.19 (s, 3H), 1.99 s, 3H, 1.58 (m
1H) ppm Exanple 24 S\WF NNO 1
2- (2-(3-am nopropyl) -
5-di fl uor ophenyl) - 2- phemy{ ¢ adi azol - 3(2H) -yl
101 WD 2006/ 119146 PCTNJSZ06/ 016526
di net hyl t hi azol e- 4- car boxam de [ 00372] Step A
Preparation of et hyI 2- (Br(3-azidopropyl)-5-(2

| at e: Prepared frdhh&mﬁ@ﬁhihﬂﬁﬁﬁﬂD&hﬁn&

[00362] Step A: Preparation of 2-(3-azidopropyl)-5-(2,5-difluorophenyl)-2-phenyl-
1,3.4-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 1 hour, The reaction mixture was cooled to 23 °C, and hydrazine (257 mg, 8.03 mmol)
was added. The reaction mixture was stirred for 12 hours. The crude reaction mixture was
then concentrated and purified by flash column chromatography, eluting with 4:1
(hexanes/ethyl acetate), to afford the desired product (135 mg, 20%).

Step B: 2-(2-(3-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/ethyl acetate), to afford the desired product as a
light yellow oil (202 mg, 90%).

97



(2, 5-di fluorophenyl)-2-phenyl -1, 3, 4-t hi adi azol e- 3( 2H) -
carbothioam de as in Exanple 21, Step C, utilizing

we@rlvgh1846r onp- 2- oxopr opanoate i n place of terpebuszne/016526
3- brono-4- oxopi peridi ne-1-carboxyl ate, 57% [00373]

Step |S) Eg (i_)zg. egpe{rea# Qaqr al Itﬁiiof nlf% }21%@&% éﬁgg%-ﬁd 0N 8i?luorophenvl) 2-phenyl-1.3.4-
thladﬁzblhz»@mﬂ/mi-bﬁﬁm 3W-dhidNi ot rne@noaLatzJiu%:@ye) -4(Z, ard@@maphenyl)

rde: To a solution of dinethylamne (0.102 oM
2-phanyb 1 dstbfhadiazol-3 A aNT) Akl Brasiaror 8. Uase Ao "Emol) was dissolved
i 0 HIPACK! SUATLINR 407 P A Mo bl 00,0456 mmo

and e Néh@n inhvdoret W&ﬁlheate&\llat hSOa°($ <fd>1utl4 doued.  Ethhydeaction mixture was
2-(2-(3-azj dopr opyl ) - 5-

COHC%’“@FQ&% 2B RaH y9s)dus. WheR ltlﬁn%d hetpgrm gthy} gretale A sAtyraigd sodium
(

B sAussh DD hBh o 80 S el Pl AL 402 G NBSOL sl

and cbﬁcctmwesi t Mthe arudet materiabwas theatpeddified ty ﬂn thamm ebuspglatography,

I.le'.s.salt tion. (10 t en i one
e NE 51 1P e 6 T ESPeRBE bl i gt o
(22 n8gueops | ayer was extracted with EtCAc (2 X 10 rTL)
and the conbi ned organic phases were washed with brine
[0036310 m_)StePdr Ilbd dyenaratis of oH 20T ERE Q-2 3 ail igdigzeddryl

amdo@f(ﬁ;@'ﬂ)dS h@—dﬁiﬁﬁdrbﬂ&npb@dph&yhs 3534 ﬂa&ldliazwl 3@Mmylp50>2<ﬁng-,l 3,4-
14% 00374 St ep Oﬁ Preparatj on of

thiadgpzpls. érﬁ:o(bp]o]pm oy s1ssolid iy 82 oMEnHT- Sl by addition of
water: Eilg)flb' %'I%d'I?)ZQILd ﬁg/l}enﬁlipg%sgﬁune (0.015 & 0. 057 mmol), and the reaction

- car boxam de:
mlxtli’re (vas(Birvadi ad @3r°6pyvernight. (T crude mixture was purified by directly loading

TR e T S

eluti¢h Qvith 100! (DOMNVIEGHY C8sth Asth NHE@H%E@n%lto Sted tﬁe dtssﬁred product
afford t he desired product as yel | oy éﬁowder

(0.003, g, 60%). MBMESISI((+) mﬁ A958%7 (MI#i) d@e‘tted; NMffel(4Q(i!\MHZ CDCl3) &

40 1.
752 gy ) 35 (Ttal 1613y 1 (i it o PR gt r P 28). 36 (m, 11D,
2.65 () 6KR.054n 3 H)S1.6 B, 1 78 (m 2H, 2.51 (s, 3H),

gﬁ] j_Ir% i( Hi Eﬂl }Z) 1.51 (m 1H) ppm Exanple

25 102 WO 2006/ 119146 PEW@B@O%/ 016526 NH2 \ S - N

NF NOH 2-(2-(3- amopropwkpzS(Z

5-di fl uorophenyl ) - 2- phenyl - 3 4-t hi adi azol -3(2H) -yl ) -

N- met hyl t hi azol e- 4- car boxari l_100375] Prepared in an

anal ogous manner to Ex 284, tilizing nmethylam ne
in
4
N\N@
I\

3-(5-(2.5-difluorophenyl)-3-(5-methyl-4,5.6,7-tetrahydrothiazolo[5.4-c]pyridin-2-yl)-2-
phenyl-2.3-dihydro-1,3.4-thiadiazol-2-yl)propan-1-amine
[00364] Step A: Preparation of N-(2-(3-azidopropyl)-5-(2.5-difluorophenyl)-2-phenyl-
2.3-dihydro-1.3.4-thiadiazole-3-carbonothioyl)benzamide: 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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pl ace of dinethylamne in Step B, to afford the

desired product as a yellow solid, 80% M ESI (+)
wmajos/ 119446 (MF1) detected; 1H NVR (400 MHz, CD3ELCI/US2006/016526

762(m1H) 753(m3H) 7.38 (m 2H), 7.30 (m

mmo]()ml 24 p])L ofzar@gd)(qw THfH)vas @dSQ%FMOYFISPb?“%ﬁ?;{Q&‘F%F’i 334 mmol).
The %olplwa% alMV\Mﬁl tF' stif’ ov%ln%léﬁﬁt xl(aﬁlrlx then cooled and concentrated in vacuo.

uor ophe 3 ( 2,4-trirazol-5-yl)-2
The resittenyvbs Pusfietl hy tﬂllash aol8ma- chtdmaidglapl@r (235M0)qtinyd paetatefhexanes) to

003 St A P f t hyl
atford, B SBSHR AU § YIS SBIGLAD Bod e lhanyl ) . )
[oosaygeny' slteﬁ B: tI%@eﬁ*htﬁﬁP'o@ ﬁ@;a&ldsﬁbbwmsctgtshmab@pharwz-phem

utlon of 2(3-a2| opro (2
if amidd: - 103 24-sphitigdi @fol\%CZe(@zea}dqpmnyé)S(Z >-

o Ao e AT Pyt 07

1.41 B 20 ;L. ¥ etn&l?;dro&& THE wes ddded h@dﬁ!imeiO@% mdqrﬁ 82 mmol) The
tenperature, i odi de (0.050 nL.) was q%ﬁed and
reactionevas SHIxEd ALEOSHY (e NPEraRBP for #th ébenzp%wr@t gryacuo. The residue

was @H{f&:@%f s?ﬂcr&éltﬂrel% %E%M}Wﬁgdﬂf% 1 B@ét&tlz:;{k%g) to %fford the

desuéd]lﬁodﬁma@asmlea,&ﬂowvﬁa&n;a&ﬁ@@gtfﬁo% with Et OAC (2 x 10

WO“EEL neT?§t6 ﬂ Ie

2-phf@F-13:4- @%152%?—'3% SVW% WMhVerﬁQaz'@lbff Ll%%‘vrfcﬁﬁéimH) carboxylate:

chroimatogr aphy ( 10-20% et hyl acet at e/ hexanes)
To aablutiod afie(desdonzdpyl)-6dRStdiflgorophenyl)-Lobenyll @@%ﬁ?ﬁldlazole -3(2H)-

et Gho iy PSR 7 i B SEBBLGR s oo 3 vomo--

oxop%@? HM&O&%&M&@?QO 28B4 8.860 mmol) followed by DIEA (0.25 mL, 1.43

riazol X122- phenyl - 2, 3-di hydr o- 4-t hi ad]
mmol)g 'ghes@pﬁmeo\ﬁasoqtllq%éqdh | stip ocfgmlght at reﬂlux ‘then trelzaztjledI \?wzﬂ? tcrt-butyl 3-

brom% g}?(%{ }Zqufz . -c&r%o d(lz%Bﬁ Sie h&‘rﬂiy %%T%% %@%@lﬁ%%% gﬁmﬁﬁ% 3 hours.

Car
The deDléd Mhix iy Iwilsn@rMEmedleMQieac etsahyaiaézl‘ﬂaﬂC@D sOlbioy,(30 mL) and

0. 240 | t
BIOAS (40 st 6 150 wau%"@lé KSnwes eaadeg i gg%gfsa@d’r‘a?? gik)-  The
coml{nQer %ggagﬂc gsest ke Haghed” QfithUsbrih® r(ZGOmllgUHﬁed TR@r Na,S04, and

co0 re was treated wth water

concenttataicinevaonpt Fher@idne( Sax pudfied by fiante ceblm ﬁ@)en@k%aaﬂha (5-10%
e PSEESEES) HERES b A iy AIRaBERRS 062 7

[003@'7]e r %ﬂeﬁtﬂ' Ppadtion bf ed243-akidapiopeDtaMs- dlﬂuorophenvl) 2-phenyl-

romat ogr a 10- 20% et hyl acet at e/ hexanes
1.3 4gthfadraﬂok-§(81-lgﬁ'¥)-§ ’ k_ﬁ@@g&%ﬁﬁg@d&@,\, (b|q aolutlon of tert-

o, 40,8 A i SPET28 SR PSR 4 B

dihydrothiazolo[5,4-c]pyridine-5(4H)-carboxylate (0.313 g, 0.524 mmol) in 10.0 mL of DCM
at 0 °C was added TFA (1 mL). The mixture was stirred for 1 hour at 0 °C then at room

temperature for 1 hour. The reaction mixture was then concentrated to dryness and
partitioned between EtOAc (30 mL) and a saturated NaHCO3 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;SO4 and concentrated in vacuo to afford the desired
product as a yellow gum, 0.251 g, 96%.

[00368] Step E: Preparation of 2-(2-(3-azidopropyl)-5-(2,5-difluorophenyl)-2-phenyl-
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triazol -5-X1) - 2-phenyl -

3-di hydro-1, 3, 4-t hi adi azol - 2-yl ) propan-1| - am ne:
wWQ2(08AMaucopr opyl ) - PCT/US2006/016526
5-(2,5-difluorophenyl)-3-(3- nethyl

H-124tr|azol-5- I 1, 3,.4-
3.4 diazo, 18

2 d-clpiidine:; ﬁfoasolutlon

of ﬁg?hﬁa@ﬂro%yﬁg g%ﬁlghdlgﬁoﬁgflé}{ Jgﬁenﬂiqsa 4 %a&iaﬂﬂ@@m}aﬂ) 4,5,6,7-

e gree

tetra}(thladcdbﬁgﬁt-e]j)yndiﬂe Nwzsq 4@0 OMQ.@ n@nmsi)n a mhsDﬁ’ﬁ was added

form%ﬁ%hydi 1(%%3(:\ Zg,% A’Z ng},G(%E%Imer%lg) %OIPIQ ED tzys Cﬁﬂ}‘l triacetoxy
borolﬁd%ﬁe ((‘)‘DZ@E‘) 0. 1 io Eﬂnc(l)n( THdDesBBAE sspamEibEway stitéd WBgé&dously at room

tempgrathirg Dmmgbhélirﬁﬂ tyea@d(vslﬂnwwweda\l asc@:» yoluten Giygk-bend dirged for 10
mlnukﬁsi en lﬁl '11%&%: ﬁr dl@%tr%lt%i) %ﬂtph’@tg)dﬁca F mH a{lﬂ the comblned organic

phasésﬂ?&z (Qiiasﬁécﬁgltl‘iblngé @ﬁﬁm&{),l drliedthver Na2804 and concentrated in vacuo. The
2-(2-(tert-but i phenyl si | yl oxy et hyl)-5-( -
residiy e orBisE Jl2sh ol ciyomeerphy &Bﬁ?’/s i\ﬁefgﬁﬁ%@wi& giford the

tggoy,
desu%dglgldg?%% ﬁi"’lg‘?ﬁﬁn&f}{/?‘@é pgl’?e/nyl propan- 1-one (1.98 g,
[0036D]10 rmSliei) i F: 2@redarasfona_8f 13m5%ﬂdr@ﬂumpﬁerm&_ﬂiﬂmm_$i@l
ded, f ]

él)propan- 1-

ammeoomrberap%ﬁﬁl%e offOQ (§Q3faeiabﬁmps/besn(wamaq)h%gﬂ)-%henyl 1,3,4-
~ hours and then concentrated I n vacuo he resi

thiadjagel-3(2E0- Yll))yS‘lIl@_él@ﬂ ~Asbb.drintrahydrashiardelSaprlpyitier ar@dhot og,  0.090

mmog)fzig%oi \/\Iﬁ}]-‘z:aﬁ m\%gxéhcélgxg sg %ndacl%gtclé\l dﬁ%l@@ed’ﬁ%{igg nQL,l 0.2;1&1809 followed by

10% ?d(@ €10 nig)t Yihdirpixany vais lhyieynatdd phdunyl lmil@pﬁlatrﬂesplhene for 1 hour
he 104 WD 2006/ 119146 PCT/ US2006/ 016526 conp lfﬂ

then Jgredaivoudh P8 pEeE 09 bRl e cseepi olEcHeyr g residue was

0 S o) f
trlturﬁté? Z\Lfglgﬁzét%nt et Q %ﬁg}ieghg% W&P?@%rﬁndy&)léﬂSID( §ac§o to afford the
desireld f)idduct(qshdm,gh)t yél—l(pfm swlyd, -02)23 -gi50Yd MS ES3 (+) m/z 486 (M+1) detected,

e Nk RV CB A 39 00! MY A RMAM 9% 6 1),% 32 m, 210), 7.26 (am,
1H), a%p({gé% ?i)tz‘s%t(%ﬂ mghm éﬁ’h 51*20%7? g@ byl V=56 631; %ﬁz'@%m 2.56

f hi adi azol
(m, 24]), 248 Gs, 308)) J.41 (m20H L. %f(mﬂf@,d} buén,THE npas. added
benzoyl i sothiocyanate (Q.29 2.15 mmol ). The
reacti on was allowed to SFPPP night at reflux then

cool ed and concentrated in vaewo. The residue was
purified by flash colum chromatography (5-10% et hyl
acet at e/ hexanes) to afford he sired product as a
yellow foam 0.677 g, 0881] Step C
Preparation of 2-(2-t gyl si | yl oxy
ethyl125 (2, 5- N~y
di f |1 uor ophenyl ) - 2- phenyls——]@ 3, 4-1t hi ati azol e-3(2H) - car bo

t hi oam de: To a sol uti g oN N-(2-(2-
HN

3-(5-(2,5-difluorophenyl)-2-phenyl-3-(4.5.6.7-tetrahydrothiazolo[5.4-c]pyridin-2-yl)-2,3-
dihydro-1,3.4-thiadiazol-2-yl)propan-1-amine
[00370] To a 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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(tert-butyl di phenyl silyl oxy)ethyl)-5-(2,
5-di fl uorophenyl) - 2- phenyl - 2, 3-di hydro-1, 3, 4

wa hicadiez®l e- 3- car bonot hi oyl ) benzam de (0. 677 BCT/0SB88016526
nnDI) in 20 nL of anhydrous THE was added hydrazi ne

erants 350 T BT Ol 90D, 150 B R s sadea 1

HCl/M%@!{‘P (0.306n1 £930URAA /ﬁf&lﬁ\ﬂ/efd' Byl 10Y Plaas 16 ahgM The mixture was
chr omat o(%rap*ny (5-10% et hyl acet at e/ hexanes) to afford

hydrctgaeatdésn axd lpﬂlodm etmesphere fan bhow themfiltergd thropgls GF paper, and the

ﬁltratf C()n((eél r(lf) é St e ID prﬁ;glrdS? gvragérllt%%ﬁ e\{vﬁﬁ rd;eﬂg!_’i ezk%r, filtered, washed

with 5th€1* ﬁﬂdJ&&ﬁ&DﬂﬁWﬂd tozamhﬁﬁhd: ddsirdd product as a brlght yellow solid, 0.018 g,
4-1t hi adi azol - H-yl)-6 7;di hy drothlazoqﬂ

3194048 Bk e T (A dshacsh MR (00 bt R CIo)p 369 (m, THD), 7.46

o B PO LA BTSN B 8 a2 T 20

244(&51!31@112@@ ({anEI@OI ﬁ7(rﬁ) 18Q9ppimol) in 20 nL of ethanol

was added tert-butyl

3- br ono- 4- oxopi peri di ne-Exampkddy| ate (0.338 g, 1.21
nmmol ) followed by D EA (0.423 nL, 2.43 mmol ). The
mxture was allowed to stir Mbernight at reflux then
treated with tert-butyl
3- br ono- 4- oxopi peri di ne-1 - gar bogyl ate (200 ng) and
stirred at reflux foryaRfuytder Bhours. The cool ed
m xture was partitioR --@ rated NaHCC3
solution (50 nL) and and t he aqueous

N(O
| ayer was extracted vvit& WEtQAc (2 K 50 nlL). The

conbi ned organi ¢ phas e washed with brine (50 nlL)
dried over Na2SX and cancentrated in vacuo. The

?-g§i§g;§dipgaoBMﬂﬂv 9.6 B¥iirh LB 9 Rnig 909)-2GIHeAYTES OQHIRRIY.1.3.4-

erate’ hexanes) O attorad the desired

product as a vi scdhmdlagell-l-gljpmhg-lggmgg g, 64%

0383 ' f . .
00351 57 (2 8RSty Do e P peB Pl iy fimein{ipiagol 21>
phen(j‘ll-i B LK @'?%4 AN Was ga répafed B %diE&é@l?kBZl Step C, utilizing 3-
7-tetrahydrothiazolo {5 c ridine: To

chlorgb@gm-@tqr@ rin @ﬂacp @.f t teehugyl 3-bromo-4- oxoplperldlne 1-carboxylate. Reduction

of thé a% ué%l(l)ll(o )gaﬁﬁﬁlg Egyétg% @hcﬁﬂ%él%i' t&X ldg &}ﬂic} g%% &&HO%V )po%/der 25%.
MS HsidiHhyes auhicezal aet[e&eé— ’<H M\YIRC{%IEMII% OMLRPOY. 5191€iﬂ,4ﬁ{) 7.47 (d,

PCT/ US2006/ 016526@9{(44%0 car box late (0.180 %‘)L
28, +igh§ Heh 743, 64H) 4B, @HQ;%% radHaH 2780y, 2 ?-.43 (mhéH), 2.19

e 0 Cfor 3 hours then
(s, 3@0 Qér@r’\g@’dféz Srlgg ggré%q%é?%ue was partitioned
between Et OAc (20 nlL) anfxamplezd ed NaHCO3 sol ution
(20 nm.) and the aqueous |ayer was extracted with
EtOAc (2 x 10 nL). The conbineggd organi c phases were
washed with brine (10 nlL), dried over Na2SO4 and
concentrated in vacuo to afford the desi red product
as a yellow gum 0.15 08% 00384] Step F:
Preparati on of
2-(2-(2-(tert-butyldi N yl et hyl )-5-(2, 5-

di f | uor ophenyl ) - 2- phenyb«( 3 .

4-t hi adi azol -3(2H) -yl )-&nethyl -4 5 6

7-tetrahydrot hiazolo[5,4-{ ¢c ridine: To a solution of
2-(2-(2-(tert-butyldi bsHyI oxy) et hyl)-5-(2, 5-
difl uorophenyl)-2-pheny -173, 4-t hi adi azol - 3(2H) yl) -4,




in water, 0.901 mmol) followed by sodi um
triacet oxyborohydride (0.052 g, 0.248 mmol). The

WO e®alitdimg suspensi on was stirred vigorously apCT/O82006/016526
tenperature overnight, then treated wth saturated

Na2CC3 sol ution (go g}ég”andasél rr!ed fog 10 m nutes.
The m xture was 3 x 30 m.) and
[003"’%e Con@ﬂeﬁeﬁ PrIARMHonPHRSRS] VED.E 3 WaRIBEp ) I (234 ldﬂﬁlorophenvl) 2-
; dr| ed over NaZSO4" and concentrated 1 n vacu

jtlfipzade-Areathoxglate: Ryppared from 2- (3 az1dopropyl) -5-

. GBI RET 4 LA SRR, S5 e 2,

Step [ 0038E]ziyt eh@ 3RepREAbRkERognoate in place of tert-butyl 3-bromo-4-
2-(5-(2,5-difluoro henyIS (5-nmethyl-4,5,6, 7-

oxopinetidiylieasbenydated | o

0037315 o 5B 2Pr>é£&ra§m{’ BEDMb(3:aZiclbiobINS-(h. oI AhARO-phenyl-

anot- - 10 & sot Ut
1.3 42thi'aﬂta(zél}-f6(tZHr)-lvl)bNﬂ‘Vﬂdn&mﬁt}udtmﬂd 4’4061wa){th¢| ) - 5- (I?, 5a disflution of

aimelSASRRET A28 S0 03 prmstondymh of s S sddd

trlmettltlylﬁﬁ&lnﬁ{lé @-19bPyL! A mevi( @.94Rmel). 0-TRBsolidia Hwak Nstigredlat room
ydrous acetonitrile was added HF- TEA (0.160 i,

temperagge fiorol ) minkies, theo [txeaiedrwithas selution efiethyl 3-(of-azidopropyl)-5-(2,5-

h
andbSPRELRL A B R e ShA PRI gy = 0
mmol nho. EtlﬁBCof(a'ﬁhydrbﬁs MHF. andtet b’@rrﬁlgrdtlrfi@lﬁ te@pg@nire for 16 hours the
phases were washed with brine dried ov

mixtygg2setregies BHcRALY agepus rROCb%ig“u% Salfrﬁféuv@sﬂdl@ﬂ&a@en partitioned
betw%&%’t@%’dﬁﬁg&ﬁ@@eﬁﬁg YRR FEHAR r@b S)gP‘T*Me Qeue]og% layer was extracted

Sl due was di ssol ved

with FeOAar@ix Hnel) amiathecbomlmﬂed]dﬂg&ﬂ(idphﬁa-lw(eﬁe wighed vsAﬂt lmne (10 mL),
stirring for 10 m nut the s tIO. was concentrate
dried fY<f 304 PRE PBEHHAE RSB ¢ o TP EERYY h&&h column
chroﬁﬁt%%fa hif d(h@ 8564 eth‘ﬁ@%k@éie/ﬁ’bﬁﬂe@t ﬂ&eéff&HC*héj e gfbdi ﬁo&l@&ue@ a yellow
deSired product as a yell ow powder

gum,CI)Mg,gM%lZ% MS ESI (+) rz/z 473 (M+l) detected; 111
. 3 7 1 Y/

1.3 44’thi]a@13(zﬂl 3@Fﬂ)wvl)3N%d(rﬁ&thﬂlﬁ1azdfe ﬁia(bm(arilfd)e 3.5¢- (3qA213b1:>ropyl) 5-
= 30. 2, WO 2006/ 11914

0.5-FErouhoud A5 %45@@%0114@}1)11)%1% dimeghythiazolgrd-

carbw ?%6 ?20?3 L eny?%apése nﬁﬁxar{iﬁgal §té}5’ IN to hafford the

desirgd petduatyscr mlmmpmdr[rm ook gpm%d NS BSTI+) P “MH) detested; 'H
NMEE dl}?lggqlgpﬁgw %ﬁ'@f?ﬂl) 730 WSR3l H£)09 3%, 183 24 (m, 1),

7 logm( ?ng op Q{‘y %iy%ydzﬁdegﬁ]ﬁ??ﬁ é{ﬁ{ %ﬁ/gl azol jI%)?Q 4 i, 1H), 1.99 (m,

1H), 12H) (11 @pir. di hydr ot hi azol o [ 5, 4-c] pyri di ne-
Example 25
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5(4H) - car boxyl ate (prepared according to Exanple 26,
Steps A- D; 0.090 g, 0.113 mmol) in 1 nL of
wa0ediax@ne was added 4M HC /di oxane (1 ni). H¢EBUS2006/016526
m xture was stirred at room tenperature for 16 hours
then treated with 4M HCI/dlqmgne (2 nm) and stirred
for a further 3 hours. Water {1 nL) was added and the
m xture was stirred for 16 hours then concentrated
and dried in vacuo. The reg |dueFmas triturated with
diethyl ether, filter hed ft\h ether and dried
in vacuo to afford t red ct as an
orange/ yel l ow solid, O. 38% \M5 ESI (+) mz 459
(Mr1) detected: 1H NMVR {480 MHz, COC13) 8 7.59 (m
1H, 7.46 (m 2H), 7.3 m SFD 7.07 (m 2H), 4.12
(m 1H), 3.95 (m 1H), 387 (m 2H), 3.65 (m 2H),
3.05 (m 2H), 2.84 (mﬂl @), 2.43 (m 2H) ppm
[00387] The foll owi ng conpounds can al so be prepared
V8- (Darh e paipenes -desaifivoeshhepylpeqdiengsl .3 Utthiaidiazolg3 (RHR-y1)-N-
appropriately substltut ed reagents NH2 F / \ S RAN, N
F R4 Name 29 3-(&edy Ithiazole4carboxamd H)-2-phenyl -3 N
yridi I
[003&%? lg}ﬁﬁar )i% %nﬁaélq]l%q{/\%%%ﬁblggéi 4@1’632740 utifizing methylamine in
placeRﬁTdmiSﬂl@Bﬁdlﬁa 6686p BBAo afford\the desired product as a yellow solid, 80%. MS

ESI Chgvh %ﬁ&% %ete%%%p&?ﬁii\gﬁéa@&ﬁ%%tqﬁma%apzﬁm ) 7% (o35
7.38 B AR S, $ 55 G, P T O G B0l S S 0, 2.29 (s,

1H), 1 @adny, 1Happme 32 o
3-(5-(2,5-difluorophenyl #Ba &%i}et hyl pyri di n-

4-yl)-2-phenyl - 2, 3-di hyd t hi adi azol -2- N
yl)propan- 1 -amne 33 F

3-(5-(2, 5-di fluorophenyl) -3} (3-

(fl uoronethyl) pyridin-4- 2- pRenyl - 2, 3- N di hydro-
1, 3, 4-t hi adi azol - 2-ylj opans 1 ine 34 F F

3-(5-(2.5-difluorophenyl)-3-(3-methyl-1H-1,2 4-triazol-5-y1)-2-phenyl-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-azidopropyl)-5-(2,5-
difluorophenyl)-2-phenyl-1,3,4-thiadiazole-3(2H)-carbothioamide (0.120 g, 0.29 mmol) in 2
mL of a 4:1 mixture of DCM:MeOH was added methyl iodide (0.022 mL, 0.34 mmol). After

stirring for 16 hours at room temperature, methyl iodide (0.050 mL) was added and the
mixture stirred for a further 4 hours then concentrated in vacuo. The residue was partitioned
between saturated NaHCOj3; (10 mL) and EtOAc (10 mL) and the aqueous layer was extracted
with EtOAc (2 x 10 mL). The combined organic phases were washed with brine (10 mL),
dried over Na;SO, and concentrated in vacuo. The residue was purified by flash column
chromatography (10-20% ethyl acetate/hexanes) to afford the desired product, 0.124 g, 59%.

[00377] Step B: Preparation of 2-(3-azidopropyl)-5-(2,5-difluorophenyl)-3-(3-methyl-
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3-(3-(3-(difluoronethyl)pyridin-4-yl)-5-(2, 5-
di fl uor ophenyl) - 2- phenyl - 2, 3-di hydro-1, 3,4- N
wao bicadi|z®©l - 2-yl ) propan-1-amne 35 F F F 3- ( 5-¥QI/US2006/016526
5- dlfluorophenyl) 2- phenyl - 3- ( 3-
h [

4 4 i3 A dIr:%a Ription of methyl 2-(3-
az1do§f<§p§£(f2g§5 %ﬁddﬂ%ﬂféﬁ ymrﬁ%)l?ehﬁ {3 4%Iaﬁih?g1§gﬂ?g? “arblmidothioate

(0. o3§~|g), @raiﬁanmol)axm hmlsp'yrmﬁm( wag zdcéazl mcﬂn@éﬂa@@yl (9057 (& 0.240 mmol).

The 1&1 LT l(vylia%r g¥%§0 ;I qgld(sgrréd Egmeffb @nol ﬁ%%n rejat&ll with acetohydrazide

(0. 05@ -)ad tirrdd 3 AfluRifadi@Bohrs3 (12E)coplel rﬁ\l,thre was treated with water (10
dinmet hyl nicotinamide N 39 Ol HN J~ N

mL) and extrapted vitnF i Gpv/19 mi). ( Fhe;combined organic phases were washed with

wate%{lg}#gg ?@p@ﬁ% Izl;qoz?ﬁgel;d?% drie Rf}ertl%zgﬁ aaﬁ? hcopclzjernggted JB VRICLIO. The
residlie gvi‘a(sﬁ?l(rr]ﬂiieg @ngsﬁfmp?mnwybmﬁtogg?})hly)(}o 20% ethyl acetate/hexanes) to
afforé)ﬁ@rf{}? g?ﬂﬂy;‘a a@abfy ligs tSHP%Jh Gists 9%

pro I m 1 & -methyl- lH 1.2.4-
nHE Bl 08 VD004
; 7y : , ioandk-aming: 2 (3- 21dopropyl)

tr1az0i|+5ﬁelb-ﬁvb Uy 2 ) A :
5. yapaphet %%Z@&%tbﬁfe@ SRS Eayhbalip omion o
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; 'H
NMR (400 MHz, CDCl3) & 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
HO
F
4
N~
N
s~ F
N

_N

2-(5-(2,5-difluorophenyl)-3-(5-methyl-4,5,6.7-tetrahydrothiazolo[5.4-c]pyridin-2-yl)-2-
phenyl-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-difluorobenzothiohydrazide (0.800 g, 4.25 mmol). The
mixture was allowed to stir capped, at room temperature for 60 hours, then uncapped for 48
hours and then concentrated in vacuo. The residue was purified by flash column
chromatography (Hexanes) to afford the desired product as an orange oil, 2.19 g, 92% which
was contaminated with 3-(tert-butyldiphenylsilyloxy)-1-phenylpropan-1-one. The
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yl)-2-phenyl -2, 3-di hydro-1, 3, 4-t hi adi azol -2- N
yl)propan- 1 -amne 43 Cl
W®2(08A(B4€hl or opyridin-4-yl)-5-(2,5- PCT/US2006/016526
di f 1 uor ophenyl ) - 2- phenyl - 2, 3-di hydro-1, 3,4- N
t hi adi azol - 2-yl ) propan- I-am

compoupd wag caHPd gmv@;dytg)thgmxj step dmfhoyb%é\ﬁrepwﬁcanon
[oossj)gphe”yé(tg& % 4P¥ ; -RC

dlﬂuéiﬂﬁhe)rwﬂ -Phiesnyl-2 3-Ehgirbyids, é—t]ﬂladi_,a_ﬂelt-l?ol-cmdvmﬁhe\ﬂ)bemzamlde To a
solutign B s 8- (Mr B K st hompgtiyD-35(2. fydifhuorophenyl)-2-phenyl-2,3-
dlhycfr&;/’lrﬂ) %ﬂtlg%cgﬁgcil%/ |a(%n'05 8- {Wbyrﬁfn%i)lmg 26-hhi gdbfRirous THF was added
benz@yl @@tl@lacﬁmdﬁef([)@@nnbm h§/ mm@) ( The peagtion was allowed to stir overnight at

ref Tae S Riod Frodiematn §p SERY rhe B §4 priied by flash column

chrorﬁat()%'a]f)ﬁy $5do¥d chgp @E@ﬂy)h}:xﬁleéﬁtd‘ bifordothd desMed product as a yellow
rimdin yl)-2-phenyl -2, 3-di hydro- F

foam;|_O§7 %di azol - 2-yl ) propan- 1- ani ne 49 N~

[ooséﬁ' (2- ($t qm PV o (B¢ S Ak Jtéi%eﬂitﬁﬁﬂé&wsﬂ%)ethvn 5-(2.5-

pheny 3, 4- thradr azot= 3(ZH) - VT ) pyT 1
difludrophenybt hahalyl-3 (3. Hthiadiazole-3(2H)- carbothloamlde To a solution of N-(2-(2-

(ert-Buty i o o R Bl b -0, SR Brosgeiih SRRAY iyt .-

thladﬁ'z?ﬁtf&’e{rf?&ﬂdtﬁfb‘}il')%zémﬁﬁr()bQW?'E ‘@)6938531m01) in 20 mL of anhydrous THF
5-di f 'uor ophenyl A-

was {dddd imydiagina (0 060 met, Hy$7 mymral)yi maxegcbyqry was stiyred at room temperature
2, 3-di hydr oz th
for fgﬂ.l%se tlg? RP%‘%% tf% lghY%cPSpIy?[%ﬁqazo ﬁlui \2/6?% pg? ic' g(lil 5b}J IQ?Sh column
chroflhtb ABRP PREO%! othyd BErefitexaned) @ dTRAd theldelirdd pfaduct as a pale yellow
t hi adi azol - 2-yl )propan- 1 -anmine 53 '-

foam20é92g387arﬁ nopr opyl ) - 5- (2, 5-di f| uorophenyl)

[00382] Step D: Preparation of tert-butyl 2-(2-(2-(tert-butyldiphenylsilyloxy)ethyl)-5-
(2,5-difluorophenyl)-2-phenyl-1,3.4-thiadiazol-3(2H)-yl1)-6.7-dihydrothiazolo[5.4-c]pyridine-
5(4H)-carboxylate: To a solution of 2-(2-(tert-butyldiphenylsilyloxy)ethyl)-5-(2,5-
difluorophenyl)-2-phenyl-1,3,4-thiadiazole-3(2H)-carbothioamide (0.500 g, 0.809 mmol) in
20 mL of ethanol was added tert-butyl 3-bromo-4-oxopiperidine-1-carboxylate (0.338 g, 1.21

mmol) followed by DIEA (0.423 mL, 2.43 mmol). The mixture was allowed to stir overnight
at reflux then treated with tert-butyl 3-bromo-4-oxopiperidine-1-carboxylate (200 mg) and
stirred at 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 NaySO; and concentrated in vacuo. The residue was purified by flash column
chromatography (5-10% ethyl acetate/hexanes) to afford the desired product as a viscous
yellow oil, 0.412 g, 64%.

[00383] Step E: Preparation of 2-(2-(2-(tert-butyldiphenylsilyloxy)ethyl)-5-(2.5-
difluorophenyl)-2-phenyl-1.3.4-thiadiazol-3(2H)-yl)-4.5.6.7-tetrahydrothiazolo[5.4-
clpyridine: To a solution of tert-butyl 2-(2-(2-(tert-butyldiphenylsilyloxy)ethyl)-5-(2,5-

difluorophenyl)-2-phenyl-1,3,4-thiadiazol-3(2H)-yl1)-6,7-dihydrothiazolo[5,4-c]pyridine-
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N 2-phenyl -1, 3, 4-t hi adi azol - 3( 2H) -
yl)pyrimdine-4-carbonitrile 54 N NO2

WR2{06A(A4b- di f|1 uor ophenyl ) - 3- (4-ni tropyri m di NPCMUS2006/016526
2-yl)-2-phenyl - 2, 3-di hydr o- 1, 3 4-t hi adi azol - 2-

subebolenihaihenh 2t mmeP i I, 6 BN at 0 °C was added TFA (1 mL).

The %ngt e(\gasf’ el dd Hﬂrloﬁgﬁnéfclo °@- 1()1237@61{1‘&/ ki @ARbntra®edNin vacuo. The
%eny - 3-di hydro-1, 3, 4-thi adi azol - 2-

residyd x)v;nsr m‘aﬂeﬂedam’cmn Eﬁ@A‘eﬁl‘(ﬁmeL) and saturated NaHC03 solution (20 mL) and

the amg |lam %eﬁﬁ t)ﬁd '}i\_llg'l ét&@ I((g s Eﬁf}en}‘he) combined organic phases

were Wsﬁéii WER |b}1n5(1‘U'9n‘L rkﬁle'@ﬂov@r Na,SO;4 and concentrated in vacuo to afford the
2- (3-am noprop 5-(2,5 dlfluorophenyl)

des1r@1méugt|as4ysllmwgnma9ilé2& 160% k) - yI)-1, 4- di net hyl -
[0032%*_]' m d?t%n ¥ (Ngza_%lﬁ)gsé%gg -(2-(2- (tert-butvldmha)nvls1lvloxv)ethvl) -5-(2,5-

(2-( =Tt taor opnen
difludoplen)l2-phdhyiH B¥-tidi dizol-3RERH)-Finethyle4.5.6. A-teimipt digthiakolo[ 5.4-
H- I m dazol 4(5H) - on
2. 9odi uéPb‘ﬁH’ényPé\l P (24(2 @ergrbutyldiphenylsilyloxy)ethyl)-5-(2,5-
rothiazolo[5,4-
dlﬂucgfﬁéltﬂ%ﬂﬁ glgégjl -1 % AL {lﬁ?cgaﬂr%gg 1ﬂ%‘r§n5d6e47'-¥éifaﬁyd olo[5,
c]pyrichhd 6041-5(72g, (0$-2érm1mob o pyhl) DST—E\ wasbadded formaldehyde (0.067 mL, 37 wt %

in wzgt%r;l,q)u‘ﬁ{}' gl m(%llr%y\f @hly %{qdl%gﬁ;{c%hl 8io%m8r1de R) 052 g, 0.248 mmol).

The &&Bﬁmﬁsﬁ ehistordlial @ﬁ’frétpyigbro'ilﬂyzat&ooﬁx temPerature overnight, then treated
uor(I)\g)hen yl)-2-phenyl-1, 3, 4-thi adi azol -

S
with 3@@;@‘[6@” ag@OB@phmopm3QZ@Lé_ag@ alyteglhfogrﬂé) ngputgs. The mixture was

extraéteqli Xﬂ@lr%téw g?kggﬁﬁgaﬁéltﬁelag&li ?%})rga g)hlases Jere washed with brine

(20 n@IL)Z kitiedl loy e ENEESGhydridndomz e tradbir) vaone. Th3 rbbidue was purified by flash
colurys ShreRIoETary 40y I ROTHBICN Sy Aok brodhpkssrayiright vellow
foam!_b.'l'f@ Qﬁ@% 2(5H) - one

[00385] Step G: Preparation of 2-(5-(2.5-difluorophenyl)-3-(5-methyl-4.5.6.7-
tetrahydrothiazolo[5.4-c]pyridin-2-yl)-2-phenyl-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)-yl)-5-methyl-4,5,6,7-tetrahydrothiazolo[5,4-c]pyridine (0.070 g, 0.098
mmol) in 2 mL of anhydrous acetonitrile was added HF-TEA (0.160 mL, 0.99 mmol). The

solution was stitrred 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,SO4 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, filtered, 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; H
NMR (400 MHz, CDCl3) & 7.59 (m, 1H), 7.44 (d, 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 (q, 2H, J=30.2, 14.3 Hz),
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Me 64 N 4-(2-(3-am nopropyl)-5-(2,5-difluorophenyl) -

OG>0 2-phenyl -1, 3, 4-t hi adi azol -3(2H) -yl )-5,5
waleovetlipko©xazol - 2(5H)-one 65 1 N PCT/US2006/016526

4-(2-(3-am nopropyl)-5-(2, 5-difl uorophenyl) -

2.8 G g TR 2b0. 2 50 B2 485 S0 poks.

2-(2-(3-am nopropyl ) - 5- (Exgmglefjsuorophenyl) g O
2- phenyl -1, 3, 4-t hi adi azol
di met hyl t hi azol - 4(5H) - one
2-(2-(3-am nopropyl )-5-(2
2- phenyl -1, 3, 4-t hi adi #
di met hyl oxazol - 4(5H) - '§
5- (2-(3-am nopropyl) - 5-
2-phenyl -1, 3, 4-t hi adi az
di met hyl - 2H 1, 4- oxazi
PCT/ US2006/ 016526 69\N O
5-(2-(3-am nopropyl)-5-172, 5-di fl uorophenyl) -

2-(3= @@Mhor%pﬁmﬁd‘ﬁ-ﬂ“pﬂ&hﬁ-@oM 534, 21'tﬁtrehﬂv)lrcﬁh1§z01§ 5.4-c]pyridin-2-y1)-2.3-
di met hyl - 2H 1, 4-t hi azi n- 3 (6H) one /0 ~N'S
3- (2- ( 3- ani nopr odifydrosl.3.4-tihadipzqlyy 70

TR R TN E R
dlﬂugrobﬁerbf&ﬂ@hﬂg?lgaﬁé'%%acﬁaz(ﬁl&&m -$1)-60n-dihipdrosHidzola] S @ pyridine-
phen t.hi adi.azo

SN HPORYIPicgApaEdBoER A tazﬁxme 6. St os 0990 g 013 mmol) in
1 mL3of %4(3?%% LY ﬁl\@}@/dﬁ)x%é tPﬁfL‘?P hﬁi%%h)x’turg wdd stirred at room

pheny -t hi adi azol hyl
temp61Htur¢ 20r41-6dlnctdns 'ebzn teedted vdthdbMdtCWcBONne) (2 mL) and Stll‘red for a further 3

hour§ gﬁaé%sl tﬁc?’egoe}ngzt&z mg)ft%‘_% l %O%tor%%%(ﬂk hours t%en concentrated

and dried, 1ﬁ'v6bﬁch| P fé‘sﬂiué V\ﬁils @Xtuﬂi@eﬂﬁlth didthyt Gther, ﬁltered washed with ether
3-(2-(3-am no a% 5-di fl uor ophen

and clglegh@ w9¢u.01t031f &1@ $1gagcproq§.(cgp,g alypr)ange/yj@{qwq;ohd 0.023 g, 38%. MS

EST (&) 51/2 488 i1 8L Betda, HONRIR BR0 MHZ, CDCL;) 6 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

, d|fIF orophenyl)- OO
3-2H) - 55

oiflu thenyl )- |
(2H) yl)
-one 110 WO 2006/ 119146

A

procedures, utilizing the appropriately substituted reagents.

NH,
F
S
4
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-
Z yl)propan-1-amine
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75 O 2-(2-(3-am nopropyl)-5-(2,5-difluorophenyl) -
2- phenyl

-1, 3, 4-t hi adi azol - 3(

walkbogd/ 1 B1axazi n-4-one 76 N O

2-(2-(3-am nopropyl)-5-(2, 5-dif|uoropheny|)

')/
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n\ll 1 '2 4 +h| er ‘3‘]"\'

O
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i et
2-(2-
2- phe

(3-am nop
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ppyl) 5-(2, 5
Mdi azol -

ox a3#(h~(2,Sedifuqephenyl)-2-phenyl-3-
dpftidiosieperBriihydiot 1,3 4-thiadiazol-2-
3(2H) -yl )-5 }ﬂ)propan—l amine

Ji met
2-(2-
2- phse
6- di h

nhyl -5, 6-diI hydr o- 4H-1,3
(3-am no | )-5-(2, 5-
nyl -1, 3, 4-f hi adi azol -3
ydro-4H 1, Z¥hi azi n- 41

I);%Z(gg-g“ r?je 123 (3-methylpyridin-
yhp

3 45th1ad1azol -2-
one 80 N ropan— -2

33- (-
Him

(2,5-difl rophenyl)-3
dazol - 2-yl ) -2- phenyl -

-thiadi a -yI)propar
(2, 5- dlflubro henyl ) - 31

2 - di h\/dr Q-
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(1, 4-dinethyl- 1
| 3- di hy3dS02,5+difluorophenyl)-3-(3-
- | EworanestByDpyiridin-4-yl)-2-phenyl-2,3-

(dibyBirokil iBe4-thyibdiazdl R-yl)propan-1-amine
1
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hi adi azol -
(2, 5- dlflﬁuorop
2-yl

henyl ) - 31
enyl - 2, 34d
LN an-|-am

zol - 2-yl)
i azol -

gfl\jl?yl)pyrldm-4 -y1)-5-(2,5-
-2- el.’lyl 2,3 d1hydro 1,3,4-

% L —Ecﬁ §3r
a% yliargg%l amine

ne 111

UQLUUOIULOOL?

83N
phenyl ) - 31
henyl - 2, 3- ¢
an-1-am ne
henyl ) - 3-

2

(25d|f|

-3-yl)-
|azoI 2-\
(2, 5-di 1 dbr

a-lnl hanvl

(1qr h phenyl)-2-phenyl-3-(3-
pyridin-4-yl)-2,3- dlhydro—

i Q
4&%1{1?1\1)%01 21yl)propan-l amine

P
3t6h| ad
3-(5-
1H py
thia

l: \l| )
PAN ey
pan- | - am
henyl ) - 3-
- 2pphenyl -
nnan 1-

L,\

i azol - 2-yl)
(2,5-difh
razol - 5-yl

am ne
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J \.ully\.uu J. \J

(B8R, S\Idlﬂuorophenyl) 3-(3-nitropyridin-4-
( $1)4-plici®1t-D Bl dihydro-1,3,4-thiadiazol-2-

| 3- d' hydr o-Jyp3epkn-1-amine

86_N

¥- (5-

Lazaol -2-yl)

(2,5-difl ophenyl) 3

X
~-N

(F R NMiadp b py1)-5-(2,5-diftuorophenyl)-
2-phenyl-1,3,4-thiadiazol-3(2H)-yl)pyridin-3-
yl)methanol

4-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-N,N-
dimethylnicotinamide

39

3-(4-(2-(3-aminopropyl)-5-(2,5-
difluorophenyl)-2-phenyl-1,3,4-thiadiazol-
3(2H)-yD)pyridin-3-yl)-1-methoxy-1-
methylurea

40

3-(5-(2,5-difluorophenyl)-3-(3-
((dimethylamino)methyl)pyridin-4-yl)-2-
phenyl-2,3-dihydro-1,3,4-thiadiazol-2-
yl)propan-1-amine
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N H pyrazol
t hi adi azol

-5-yl ) -2- phenyl
-2-yl) ropan-I|-am

-2, 3-di hydro-1, 3, 4-

ne 87 J

WR2(08A(A46- di f | uor ophenyl ) - 3- (4- net hyl t hi azol - PEI/US2006/016526

5 yI) 2- phenyl 2, 3- dlhydro 1,3,4-thiadiazol-2- S
2 )pi’ opat= t—atrre—88—N
= (5-(2,5-difl ﬁuor ophenyl ) - 3-/( 5- meB#§H(Z.Ardiflepropl®nyl)-3-(3,5-
4-yl )} 2- phenyl 33 di hydr o- 1, Simetb¥ippridineyl)-2-phenyl-2,3-dihydro-
yl) pr opan- I - & 89 N 1,3,4-thiadiazol- 2-yl)propan-1-am1ne
35 (5= 2, 5=dirftuorgphenyt)=3=-(2=methytthiazot—=
-yl ) 2- phenyl -2,[3- di hydr o- 1, B(346 frdiliosopbienyd)- 3 (3-ethylpyridin-4-
yl ) priopan- | - 90 N, yl)-2-phenyl-2,3-dihydro-1,3,4-thiadiazol-2-
3-(5-(2,5-difl uErpElhenyl ) - 3-{( 4- et hyl ﬂbproparrl\lamme
4]'3 2’ 4 trl azol -3 \/Cé\ 2 nhnn\ll 2’ 3-di h\/rlrn
3, 4+t hi adi azol yl ) propan- 1 @%}@&opﬁidlﬁLMI) 5-(2,5-
i-H( Ei (2245t :JI: ;Lé@hf)nylz) ﬁegﬂ}fﬁrﬁ? h )Ugi—pﬂé'nyl -2,3-dihydro-1,3,4-
1,3, 4-thiadiazol= -Nyyl ) pr ogar-y - arﬁaﬁg 2 -91'2Propan -amine
%k (2-(3- ani nopr OFgN )-5-(2, 5 {D@- -?191 -5 %Z—g\ldgﬂuorophenyl)-
2- phenyl - 1, 3, 48t di azol - 3(|2 WA i—tfnadlazol _3(2H)-
1,2, 4t hi adi azo||- 3(2H) - one 93 e ,
3. (5-|(2, 5- di | uorsPhenyl ) - 3( 1- Nt hyl - Y)jgicofjnonitrile
43m dazol - 4-yl )s- 2- phenyl - 2, 3- dBJOSI-@Z 8-dlfldordphedlyl)-3-(2-fluoropyridin-
t hi adi azol - pan- 1 -3am 2-23611 Ptl%rl -2,3-dihydro-1,3,4-thiadiazol-2-
3- (5-[(2, 5-di f1 dopapheny! ) - 3(1 5l et figliop . 1-amine
udZUuUl = 4-YylI = Z= PIIEetiyr =
%, 3,4-thiadia ) ! ylp) prépar Msl(g y)ﬁﬂs ophenyl) 2-phenyl-3-
3_(5_(2 5-difl henyl ) - 3-( yrémbc’} = }3{ -(ihydro-1,3,4-thiadiazol-
; 4 2. A opan-1-amine
3, 2ol N2yl ) pr oparn- | - ami h65-@e5-Nifluorophenyl)-3-(4-
3-(5-|(2, 5-difl ggﬁ],enyl ) - 2- pmeﬂnylpyﬁn(idm;z-ﬂ)-z;phmyl-z,3-dihydro-
trimethyl-1H | zol -4-yl) -2, 3- ]d3 Hythliadiakol-2-yl)propan-1-amine
48 3, 4- t hi adi agolny2-yl) propan- | {9-12E5- dﬁﬁlorophenyl) 3-(5-fluoro-4-
3-(5-(2, 5-dif Yorgpheny! ) - 3- (ﬁeﬁ’?ﬁiyﬁﬁﬁ L2-y1) N -pHeMy1-2,3-dihydro-
}H;' ni aa dazol 5>- &' phE?XL:f fnﬂcjl@gol 2 yl)propan-1-amine
49 2 thi au'f N' —Zytrpropa (Q (E (3 aminopropyl)-5-(2,5-difluorophenyl)-
Tf 2-phenyl-1,3 4-thiadiazol-3(2H)-yl)pyrimidin-
4-yl)methanol
50 Q 2-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
?”TN\ N 2-phenyl-1,3 4-thiadiazol-3(2H)-yI)-N,N-
No | dimethylpyrimidine-4-carboxamide
51 3-(5-(2,5-difluorophenyl)-3-(4-
¥ Ny N ((dimethylamino)methyl)pyrimidin-2-yl)-2-
T | phenyl-2,3-dihydro-1,3,4-thiadiazol-2-
N~ ylpropan-1-amine
52 & Ny 3-(3-(5-chloropyrimidin-2-yl)-5-(2,5-
?\}/ P difluorophenyl)-2-phenyl-2,3-dihydro-1,3,4-
Cl thiadiazol-2-yl)propan-1-amine
53 \f\l/ Ny ~CN 2~-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
N‘J 2-phenyl-1,3,4-thiadiazol-3(2H)-
yDpyrimidine-4-carbonitrile
54 Ny _-NO, 3-(5-(2,5-difluorophenyl)-3-(4-nitropyrimidin-
\rl\ll/\)/ 2-yl)-2-phenyl-2,3-dihydro-1,3,4-thiadiazol-2-
yl)propan-1-amine
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3-(5-(2,5-difluorophenyl)-3-(1, 4-di net hyl

N

wdakbsidaxzol - 5-yl ) - 2- phenyl - 2, 3-di hydro- N PCT/US2006/016526
1, 3, 4-t hi adi azol - 2-yl ) propan- 1-am ne 99
3 (5 (2’5 Hlflllnrnphanyl) 2 nhgnyl 3 ll 2_A N
¥rimgthyl -1 K pindazol - 5yl )|-R(B5-Hiftineophhyd)-3-(2-methylthiazol-
1, 3, 4-thiadi azgl -2-yl)pr opal 4k yl?—mlﬂﬁnyll@@-dlhydro 1,3,4-thiadiazol-2-
, 3- ( 5- ( 2, 5-diflu Ophenyl ) (5 net hoxyl)lﬂ-gfn- amine
L dinet! = _p_h_en\ll 2 3
¥ hydro- 1, 3, 4 /iNadi azol - 2-yl9 rjeggggﬁbﬂ
¢ FopyAT5 0@, SL@Hubtophenyl)-4-
3'(2'(3 am nopr T' 5'(2, 5-di flhlllgghgp_ s -2 |H23| bl(l 3'4!
2- phenyl -1, 3, 4- % adi azol -3 4t dia?d1)-5(4H)-one
di net|hyl - | H-pyraz@ -5(4H)-ore 102 N, Rll-
57 (2-(( 3hamdno;pﬁwyl ) -2 (2,5 Cﬁ g— -Euﬂﬂﬁﬁf%ly)) 5-&, PagMrophenyl)-
3; ?hgi Ly: A LH@V - zo(lngb( m) )- e n91-1,3,4-thiadiazol-3(2H)-yl)-1,4-
3. (5.1(2. 5-di f | uorophenyl ) - 3-( i Mt Frimgdazqlps(dH)-one
1,2 4-triaz; -yl - 2- pherly2-{2(Bandirtopthpyl)-3-2,5-difluorophenyl)-
1, 3, 4-t hi adi azgl -/Z-y! ) pr opan- 12-phemnyé-1]34-tiNkdiazol-3(2H)-y1)-1,5,5-
3-(5-/(2, 5-di fTuo ophenyl ) - 2- phenyﬂrin&:t}_(yL.1_2{-ﬂni.d5?zd1)4(5H)-one
5‘1 Tadirazol -5-yt ) =2, 3-dir ydra-1,73; Ay Eﬁ{fﬂﬂﬁﬁf&dph'éhyl)-}@-
gy' )|pr opan- we?w}% ~N ypethgxythiazpl-3-y])-2-phenyl-2,3-dihydro-
- (5-(2, 5-di flgioyophenyl ) - 3-( 3 YhiagiaZol;)-yDpropan-1-amine
____thiadiazol-5-yl)-2-pheayl-2.13 pd 20707 )PIOD
4hi adi azol - 2- Nropan- | -am ne (@Bb4-(Rr(3-aminopropyl)-5-(2,5-
3- (5-/(2, 5-di f1 Jor spbenyl ) - 3-( 1918uarophenylaZ-ghenyil)-thiadiazol-
5-yl )| 2- phean 203 di hydro-1, 3, @(@HD-&HT%IZIGthY@XaZOI -2(5H)-one
61l ) priopan- ne 107 ~N (5R)-4-(2-(3-aminopropyl)-5-(2,5-
3- (5-(( 2 5- dl fl enyl ) - 3- ( 3diftedivpherily] 22 pherylN,3,4-thiadiazol-
oxadi fazol - 5- W enyl 3- di3(pgy-¢)-5ridethylthiazole-2(5H)-thione
gt adi azor - ropan- | 3 e (3R 41\(‘2 3- ammopropyl) -5-(2,5-
36( g' (2,5 d' f Z/E%%henyl )-2- ph& ¥ibio @1% Hyl 1,3,4-thiadiazol-
53: 2 aJ |.8.p?| T ilt\lrl =Y EH- > [ e ||g§é| Ui-)- -h’l (}),t aZOl—z(SH)_One
@, 3, 4-t hi adi azotu:%{‘yl ) pr opar-442 LB A propyl)-5-(2,5-difluorophenyl)-
0NN 2-phenyl-1,3,4-thiadiazol-3(2H)-y1)-1,5,5-
Ve trimethyl-1H-imidazol-2(5H)-one
64 W_N 4-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
[ =0 2-phenyl-1,3,4-thiadiazol-3(2H)-y1)-5,5-
O dimethyloxazol-2(5H)-one
65 W N 4-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
] 0O 2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-5,5-
S dimethylthiazol-2(5H)-one
66 :*;7¢N 2-(2~(3-aminopropyl)-5-(2,5-difluorophenyl)-
S o) 2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-5,5-
dimethylthiazol-4(5H)-one
67 = =N 2-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
0 0 2-phenyl-1,3,4-thiadiazol-3(2H)-y1)-5,5-
dimethyloxazol-4(5H)-one
68 RN=NC o 5-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
7( f 2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-6,6-
0 dimethyl-2H-1,4-oxazin-3(6H)-one
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.-1 N 3-(5-(2,5-di fluorophenyl)-3-(8a-nmethyl- S N

6,7, 8,8a-tetrahydro-5H-[1, 3, 4]t hi adi azol o[ 3, 2

wW@rynidia- 2- yl ) - 2- phenyl

-2, 3-di hydro-1, 3, 4- PCT/US2006/016526

t hi adi azol -2-yl) ro an-l-amne 110 N O
2-(2 lg_amnnnrnnul\ 5{2’:AFI Horo )
6. EJhenyI dj azol - 3 2‘@'?‘“ @‘QPT irﬁ/@% cT1ﬂ;uorophenyl)
8 8la-tetr aZ%E: of5 H [ 2-phenyl-1,3,4-thiadiazol-3(2H)-y1)-6,6-
1, 3, 4] t hi adi 3 2- al pyrildi n- Singgilkyl2H-1M-hiazin-3(6H)-one
 (2-)( 3- am nop’ -5-(2, 5- di-(Z-(B)amhimprﬂyl)-S {2,5-difluorophenyl)-
2- phenyl - 22% i azol - 3( 2Hp-pHehyBa3, 4Qhiadiazol-3(2H)-y1)-4,4-
met hy|l - 6, 7 8 t?ahydr 0- H [dléet%yﬁ]snxmi b ag®lin-1,1-dioxide
3 2= pyridity Sgome —TI3TWD
FCT/ Us2006/ o%%a% 5012 N 34@)@; iﬁﬁfbﬁ?opyl) -5+(2,5- f(lﬂu;%}ffl)
2- ( 2-|( 3- ani nopkopy - 5- (2, 5-d %&E% -
2-phenyl -1,_3, Hﬂdl azal - ?I—ﬁhmﬂt éf T gxat a¥1h ,1-dioxide
’ﬁ‘:t r ahydgo6[ é =H] L ii‘g' ﬁlzm of '(-”2 @S-amlrrolprdi)yi) 8(2,5- dlﬂuorophenyl)
iazlin i

. enyl-1,3 4-thiadjazol-3 2H) y1)-5-methyl-
2-(2-|(3-am nopr I?5(2 50%}?}? g %‘ B\VA
2- phenyl -1, 3, 4-thi adi azol - 3(|2 §ﬁgfﬂbéu az1 dioxide
B, 7,8 8a-tetr NI o- 134]t
dI[12,5]thia aZIS{Y&G 6- di OXi Zé E? hliflgilgfz%ﬂugr‘;ﬂe;ﬁl)l_
3- (5-|(2, 5-di f| pRenyl ) - 3-|(7F e yd ¥
6, 7, 8, 8a-t et rahydr o- 5H [ 1 3,4]thia 1a4zg’lﬂblf‘§nﬂ qgxide

rlazi n- 2- hen I dro 1,3, 4-
?ﬂh%du azol - y ﬁf&%ga y N cn?_ﬁlél- 3ram 1nopropyl)—§\-|}2 5-difluorophenyl)-
3-(5-|(2, 5- d| e enyl ) - 3-|(4Panybi 3.4sthiadizol-3(2H)-yl)-5-methyl-
net hy|l - 4, 5, 6, 7-{ et r ahydr ot hilazol o[ 4,54-oxatkiazin-1,1-dioxide
Jpyridinm=2=yiy ptrenyt=2,3-dr tydro-1,374 ]

i adi azol - 2- W'S n- | - ani-AR(3asinpropyl)-5-(2,5-difluorophenyl)-
3-(5-|(2, 5-di f lawgrgphenyl ) - 3-|(Zplidnybi 356 thiddzol-3(2H)-yl)-6-methyl-
net hyll -4, 5, 6, 7-{et rahydr ot hijazol o[ 5, 44HN ,3-oxazin-4-one
cHpyHi-dp—2-—y ) —2-phenyl—23—di-hydro—1; 3,4

i adi azol - 2- yhyBioman- | - 4t (3-dditdpropyl)-5-(2,5-difluorophenyl)-
2-(2-|(2- (3" am §oPrjopY1) - 5- (4 5-2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-6,6-

dimethyl-5,6-dihydro-4H-1,3-thiazin-4-one
77 ?”SFN o 2-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
O 2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-6,6-
dimethyl-5,6-dihydro-4H-1,3-oxazin-4-one
78 }574'\' 0 2-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
o 2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-5,5-
dimethyl-5,6-dihydro-4H-1,3-oxazin-4-one
79 }‘574N o 2-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
S\/\é 2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-5,5-
dimethyl-5,6-dihydro-4H-1,3-thiazin-4-one
80 YN 3-(5-(2,5-difluorophenyl)-3-(1,4-dimethyl-
- p 1H-imidazol-2-y1)-2-phenyl-2,3-dihydro-
N 1,3,4-thiadiazol-2-yl)propan-1-amine
81 NN 3-(5-(2,5-difluorophenyl)-3-(1,5-dimethyl-
N 1H-imidazol-2-yl)-2-phenyl-2,3-dihydro-
1,3,4-thiadiazol-2-yl)propan-1-amine
82 3 _N 3-(5-(2,5-difluorophenyl)-3-(1-methyl-1H-
= imidazol-2-yl)-2-phenyl-2,3-dihydro-1,3,4-
N/
- thiadiazol-2-yl)propan-1-amine
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ned-6y-@f-diflugrephenydXarfuaethyl-1H-
§- (yrB2al Y rBrshinBydihydrp-1,3,4-
i azol Biadiaolyd-yDptopgrahamine
-@@, S-dffhekdpheh )34 -methylthiazol-
352 -phenyl 2,3-dihydro-1,3,4-thiadiazol-2-
yl)propan—l amine
uo. op 3 (%—m
BT
1. amine 1¥¥propan- —amme
(33( 36-5- -difluorophenyl)-3-(2-methylthiazol-
5 Ay D2pphenyl-2,3-dihydro-1,3,4-thiadiazol-2-
i di n-2-yl )ylPpropan-1-amine

gphenyll - 2, 3-di rydrr@\ 1, 3, 4- t hi|adi-gsz(@,5-3iflddroghenylp-3-(4-methyl-4H-
an- 1-lani ne 124 ‘N?;N( 5- (2, 5- di f I1uD4-eRBORYIyl)-Bphdnyl-2,3-dihydro-
1,3,4-thiadiazol-2-yl)propan-1-amine
91 \,f _N, 3-(5-(2,5-difluorophenyl)-3-(4,5-dimethyl-
N— N 4H-1,2,4-triazol-3-yl)-2-phenyl-2,3-dihydro-
4 1,3,4-thiadiazol-2-yl)propan-1-amine
92 “s"\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 N, 3-(5-(2,5-difluorophenyl)-3-(1-methyl-1H-
\ N> imidazol-4-yl)-2-phenyl-2,3-dihydro-1,3,4-
\ thiadiazol-2-yl)propan-1-amine
94 N 3-(5-(2,5-difluorophenyl)-3-(1,5-dimethyl-
\ N> 1H-imidazol-4-yl)-2-phenyl-2,3-dihydro-
\ 1,3,4-thiadiazol-2-yl)propan-1-amine
95 NN 3-(5-(2,5-difluorophenyl)-3-(1,2-dimethyl-
INV’ 1H-imidazol-4-yl)-2-phenyl-2,3-dihydro-
\ 1,3,4-thiadiazol-2-yl)propan-1-amine
96 NN 3-(5-(2,5-difluorophenyl)-2-phenyl-3-(1,2,5-
IJ’ trimethyl-1H-imidazol-4-y1)-2,3-dihydro-
\ 1,3,4-thiadiazol-2-yl)propan-1-amine
97 = 3-(5-(2,5-difluorophenyl)-3-(1,2-dimethyl-
N N 1 H-imidazol-5-yl)-2-phenyl-2,3-dihydro-

1,3,4-thiadiazol-2-yl)propan-1-amine
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(fluoronethyl)-5-nmethyl-4,5,6,7-
t etrahydr ot hi azol o[ 4, 5-c] pyridin-2-yl)-2 S
W@ b@ngi912¢ 3- di hydro- 1, 3, 4-t hi adi azol -2- N yl) PQI/US2006/016526
an-1-amne 125 F
3—(3—~(4—{di-Huerepethyh) 5rm. 4 +-N—F
9Fget r ahydr ot hi agol o[ 4, 5- c] pyr i of @%d)ﬂ@rqmleayl)@ -(,4-dimethyl-
di f | uor ophenyl 9 ¥2-ghenyl - 2, 3- IHynindaz:b,lS :¥)-2-phenyl-2,3-dihydro-
thi adi azol - 2-y /Msf/opan 1- anijne 11284 Rhiadiazol-2-yl)propan-1-amine
9':"9- (5=1(2, 5=dif+uorgphenyt)=3-(5=nethyt=4=—NF
(trif|l uoronet @%24 5,6, 7- 3-(5-(2,5-difluorophenyl)-2-phenyl-3-(1,2,4-
t et r ahydr ot hi az§T g4, 5- c] pyr|i diriinéhyl-)H-2m$labol-5-y1)-2,3-dihydro-
pheny|l - 2, 3-di hyllrg- 1, 3, 4- t hi|adi ag9-BiadikdlPz-9)gdpak-1-amine
-am ne 127 & N
180 (5-|( 2, 5- di fyyeNophenyl ) - 3-( 5 (Z (glsrmﬂaa&b eohl])-3-(5-methoxy-4,4-
4,5, 6, 7-tetrahydrdt hi azol of 4, hAUYILAHL By, zxj 3y1)-2-phenyl-2,3-
f;l ?2?2¥)Ln2133m Epg{ﬂgél;\l& 4-1 c!h r@zl, ,4%ﬁ1ad1azol 2-yl)propan-1-amine
181 (5-|(2, 5-di fT; ophenyl ) - 3-|(Z(1e3 BlYﬁrropfo 1)-5-(2,5-difluorophenyl)-
45,9 it oyl azolo :hﬁgz’%@ﬁ LI By
13é|2) orlopan- i - amine© 123 y N | | AR th e 11-pyrazol-5(4H)-one
(2-|(3-am no 1)-5- (2, 5' d3 (i @lﬁﬁm%ﬁ ¥=5-(2,5- dlﬂuorophenyl)
CTIRTE R L Vory e o e
b] pyrli d?/ne 6- car bBxan dey 1- il Y Pim yrazol S(4F)-one
183 (5-|( 2, 5-di f‘p’&PNg‘ﬂenyl ) - 3-|( S3-0E{hH§diffyoBephenyIN3-(1,3-dimethyl-
di hydr o- 4H pyr Rl d] t i adel,2,2-tyikzolB~y1$-2-phenyl-2,3- dlhydro-
pheny| - 2, 3-di hydM- 1, 3, 4-t hiladi ag®4-tRiaftlayol-2-yl)propan-1-amine
an-I-am e 3L N 3-(5 2, 3 -
??rgt hyl sul f ony?j L'g%6 d|( hytkjr Q- E_%éh lso_dl_ ngb{ér)};}ﬁ% j\rilyih?agazzgl-
dpi L azo ﬁ!?ﬁ, MEEGE‘VL;‘ -ybpmpa -1-amine
15?' 3dj-azel 3 T ’5(5 -(2,5-difluorophenyl)-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 SN 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 S N 3-(5-(2,5-difluorophenyl)-3-(3-methyl-1,2,4-
T />"' oxadiazol-5-yl)-2-phenyl-2,3-dihydro-1,3,4-
~N thiadiazol-2-yl)propan-1-amine
108 N 3-(5-(2,5-difluorophenyl)-2-phenyl-3-
?% °N (6,7,8,8a-tetrahydro-5SH-
SO [1,3,4]thiadiazolo[3,2-a]pyridin-2-y1)-2,3-
dihydro-1,3,4-thiadiazol-2-yl)propan-1-amine
109 SN 3-(5-(2,5-difluorophenyl)-3-(8a-methyl-
\r/ N 6,7,8,8a-tetrahydro-SH-[1,3,4]thiadiazolo[3,2-
Sﬁ a]pyridin-2-yl)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine
110 SN o) 2-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
TN 2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-8a-
Sﬁ methyl-6,7,8,8a-tetrahydro-5H-
[1,3,4]thiadiazolo[3,2-a]pyridin-5-one
111 2-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-

2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-8a-
methyl-6,7,8,8a-tetrahydro-SH-
[1,3,4]oxadiazolo[3,2-a]pyridin-5-one
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132 N 3-(5-(2,5-difluorophenyl)-3-(4,6

di hydr ot hi eno-5, 5-di oxo-[ 3, 4-d] t hi azol
wQ@2phemihe 2, 3- di hydro-1, 3, 4-t hi adi azol -

-2-yl)- SS
2- "0 yPQPUSI9a61016526

-am ne 115 WD 2006/ 119146 PCT/ U82006/ 016526 133

—3-—{(-5-(2-5—eiHuverephenyt)—3r¢ ..L...-

¥ hydr o- 4H- EN O OFZ 3ydj th %ﬂ? Pf pyl 52, 5 difluorophenyl)-
phen)l-23d|hy r‘o\,934th B §4' 32|H)y1)5788a—
-am ne 134 ~ tetrahydro- [l 3 4] 1ad1azolo[3 2-
3- (54(2,5-difluor ophenvl ) - 31 (1- net hell1,3]thiazin-6,6-dioxide

118 hydr oi sot ol 0- 2, 2- di oxp2}@-@-ahinbprapyl)-552, 8% {fi@orophenyl)-

yl)-2- pheny =0 Aydro-1, B 24phiehylal] dabiadRdzol-H2H)-yl)-7-methyl-
yl) propan- 1°7&Ani n€=935 N 5,7,8 8a-tetrahydro-[1,3,4]thiadiazolo[2,3-
3-(51(2, 5- dlﬁ]‘}" bphenyl ) -3 (4 ”EthM|2§_]tlﬁad1§zlﬁ66dlox1de
1 nyttro=—=Trrp ot oo, z=atn (7-methyl-
?tﬁmle igg ﬁiﬁy 1,3,4-th %d) 85‘ a-tetrahyj;) 52}?? 1ad1azolo[3 2-
3-(54(2,5-diflu henyl ) - 31 (2lDweEeiny?-yh Zphenyl- 2, 3 dihydro-1,3,4-
Ydi hydr oi sot hi azol d- 2, 2- di oko-[ 4, @I@mmlazﬁdbprgpaw-smlne
119 - 24AhenY1- 2, 3- di pYdr o- 1, 3| 4- Bh5a@i5adifluedphényl)-3-(4-fluoro-5-
yl') priopan- \;‘ =i 137 N S methyl-4,5,6,7-tetrahydrothiazolo[4,5-
3-(54(2, 5-di or @henyl ) - 31 ( 81pyEitiyL-yAt2-phenyl-2,3-dihydro-1,3,4-
pyrralo[3, 2-d]t 2-yl); phe"tﬁihdlzzcﬁ“z- Ppropan-1-amine
hydro=1-3; hiaghiazot—=2-
lgé ()5’_ (2, 5- é«iﬁl\} %henyl ) - 3] p@ (lh{lu op nyl)l3 J("/;Szfluoro 5-
pyr aZol of 4, 3sd¥t hiazol - 5-yl ) - 2_ tet hydrothlazolo[S 4-
di hydro-1, 3, 4-thigdi azol - 2-yl P}j}yalggh2~|y a?,fplp,eéiyl @@gdlhydro 1,3,4-
37-1( 5-( 2, 5-di f | uor ophenyl ) - 31 ( 2- rrettlmqhazgqlﬂ wpropan-1-amine
1thi eno[ 2, 3-¢ razol - 5-yl P- phen 3- NN~ di
1, 3, 4-£ hi A ol -2-yl) p?/o?oar P é -rZK% M@lmopropyw-g-@ >-
3-(5-(2, 5-d fJ/ ohopheny! ) - 3- (411 flyqreplesngl)-2-phenyl-1,3 4-thiadiazol-
—> 3(2H)-yl)-4-fluoro-6,7-dihydrothiazolo[4,5-
g ¢]pyridin-5(4H)-yl)ethanol
118 N F 2-(2-(2-(3-aminopropyl)-5-(2,5-
g / difluorophenyl)-2-phenyl-1,3,4-thiadiazol-
S N—\_ 3(2H)-yl)-4-fluoro-6,7-dihydrothiazolo[4,5-
OPO3H; c]pyridin-5(4H)-yl)ethyl dihydrogen
phosphate
119 N 3-(5-(2,5-difluorophenyl)-3-(5-(2-
) /) (dimethylamino)ethyl)-4-fluoro-4,5,6,7-
S N—\_ / tetrahydrothiazolo[4,5-c]pyridin-2-yl)-2-
N\ phenyl-2,3-dihydro-1,3,4-thiadiazol-2-
yl)propan-1-amine
120 £ 2-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
\c‘f\//N 0 2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-4-fluoro-
s N—/< N-methoxy-N-methyl-6,7-
N— dihydrothiazolo[4,5-c]pyridine-5(4H)-
—0 carboxamide
121 N 2-(2-(3-aminopropyl)-5-(2,5-difluorophenyl)-
\Sr / NH 2-phenyl-1,3,4-thiadiazol-3(2H)-yl)-N-cyano-
N 4-fluoro-6,7-dihydrothiazolo[4,5-c]pyridine-
HN-CN 5(4H)-carboximidamide
122 \;\rN 3-(5-(2,5-difluorophenyl)-3-(5-(4-
- morpholinobutyl)-4,5,6,7-
s—¢ N—/_\——NCO tetrahydrothiazolo[4,5-c]pyridin-2-yl)-2-

phenyl-2,3-dihydro-1,3,4-thiadiazol-2-
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F F et hyl -5, 6-di hydro-4H-pyrrol o[ 3, 4-d] thiazol- S N

2-yl)-2-phenyl -2, 3-di hydr 0-1, 3, 4-thi adi azol - 2-
wQkdopnopah- | -amne 141 " /rN PCT/US2006/016526
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di f£1 d N2 v'\ e R

oh 'adf_;iﬁi”;’l,.’ o Y o SrSpan:L-aumine

123 (5-|( f | uor ophenyl ) 3 (4 ~ §-(5-(2,5-difluorophenyl)-3-(5-(3-

et hy hi a 2-yl)42- pheny mogohshn@nr?bd}r&ﬁﬁ 1~

3, 4- t}hi ad§ ol - -;/lr)m\ an 1- aii¢trebydgigazele4/5-¢]pyridin-2-yl)-2-

3-(5-|(2, 5-di or ophén ( 7- phatyhi|3bdihydro-1,3,4-thiadiazol-2-

[d] t hi azol -2-yl)-2-ph 9I - yl)propan—l -amine

194 hydro-1, 3, 4-thi di azol - I )pr OBA(H~(2,5-dEHoRsphé A )-8-($-

3 3 (6- (ﬂ%&fkméthﬂlyzsommh 4,5,6,7-
tetrahydrothiazolo[4,5-c jﬂ ridin-2-yl)-2-
pgggér - ARy A6-1, 1430 azol-2-

s , Eole yl)propan—l amine
lzét hyll benzo[ d] t hi -2-yl) - \2-?ph%ff}y(dlﬂgcgomethyl)—S-methyl—4,5,6,7-
di hydr o- 1, 3% zol - 2- y| {pfralopiacthibzale] H%-c | pyaidine-$1)-5-(2,5-
/I \ 3-(5-(2, or ophenyl|) difluorophenyly-2tenyl-2,3- dihydro-l 3,4-
Eldlt hi azgl ;2 y'+ phenyl - 2, |3 thiadiazol-2-yl)propan-1-amine
0 O G g BB Rl ey (Shnitihy 4
f | uorjobenzofgihi 2 phenytrflupromethyl)-4,5.6,7-
i di hyldro-1, 3 yl )tﬁF%QWthlaZOAWrﬁeclpﬁl(il&rs? “y)-2-
/ N H 3-(5-( y| ) Phenyk2g-dihydro-1,3,4-thiadiazol-2-
f 1 uorjobenzo[ d] t hi azol - 2- pheny| - 2ylypropan-1-amine
187 hydr o- 1, 3 INhl adi azoI 2- yI ) p(oai-difhwndpleny)-89(5;Mdimethyl-
3- (3-|(5-chl 0 [ d] t hi azdl4,2,6ytrBhy(dZothiaZol6]4,5-c]pyridin-2-yl)-
di f 1 uor 0phen nenyl - 2, 3- didybnot-4,33dikydro-1,3,4-thiadiazol-2-
t hi adi azol - propan- 1-amnijne yDpropan-1-amine
128 \;\r/N 3-(5-(2,5-difluorophenyl)-3-(4-methyl-
L @ 4,5,6,7-tetrahydrothiazolo[5,4-b]pyridin-2-yl)-
N 2-phenyl-2,3-dihydro-1,3,4-thiadiazol-2-
/ yl)propan-1-amine
129 \‘,f\r/N / - _
s/ 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-
—N b]pyridine-6-carboxamide
\
130 3-(5-(2,5-difluorophenyl)-3-(5-methyl-5,6-
3 \(/N dihydro-4H-pyrrolo[3,4-d]thiazol-2-yl)-2-
s-4 phenyl-2,3-dihydro-1,3,4-thiadiazol-2-
N yl)propan-1-amine
131 SN 3-(5-(2,5-difluorophenyl)-3-(5-
\S( \/C\ o (methylsulfonyl)-5,6-dihydro-4H-pyrrolo[3,4-
N0 d]thiazol-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-
g p dihydrothieno-5,5-dioxo-[3,4-d]thiazol-2-y1)-
S -0 2-phenyl-2,3-dihydro-1,3,4-thiadiazol-2-
Yo yl)propan-1-amine
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150 N 3-(3-(6-chl orobenzo[d]thiazol-2-yl)-5-(2,5- S
di fl uor ophenyl) - 2- phenyl - 2, 3-di hydro-1, 3, 4-

wao bicadi|z®l - 2-yl )propan- | -amne G 151 N S PCT/US2006/016526
3-(5-(2, 5- dlfluorophenyl) 3 (6-

lggh"'benchﬂ1*h azet—2—y+)- “““ d methyl-5,6
3, 4- t hi adi azok- 2-yl ) pr opan- ' i )
2-(2-|(3- ani ng’z N )5p( 2p5- di IPM thlaZOI'Z'YD -2-
2- phenyl - 1, 3, @%d. azol - 3 |( 2Hpb eny ﬁ rpd 3 4-thiadiazol-2-
t hi azol e- 6- carbon rile ON |153 N S/ XDPKEmH-'mﬂHW
134 (5-/(2, 5- d fophenyl ) - 3-(63 (5-(2,5-difluoraphenyl)-3-(1-methyl-1,3-
nitr obenzo[ Zo'l/ 2-yl) - 2-@he¥Lsigisiol 5([314,Ld]th1azol 5-
3, 4-thi adi azob gropan-1- g f‘fhen =2,3= ﬁyci}]o- ,3,4-thiadiazol-2-
3-(2-{(2-(3-am no yU 5- (;
di f | or ophenyl ) 2-p envI 3. 4-t hi adi SJRFOPEY-lyamine
182H) -|yl ) benzolsdlm hi azol - 6- yI ) -3L(5L(2;Ndifthionstheyy 13 €d-mdthyl-5,6-
155 N S 2-(2- pi-popr opyl ) - Sdibgdro=-4H-plytielopRbentiarzol-2-y1)-2-
g_' pheﬂ)’: bl 3, 4;j Fﬂa i azol - 3(12H) pidnyt-Di3MinMiro-1,3,4-thiadiazol-2-
,,'ngg,f o246 PCT Ubp06r-6165: fr b9§?r‘1fdeyllp”9’5an amine
186 (2 (3- am O y| )-5-(2, ¢ zJnyl) -3-(1-methyl-1,3-
2- phenyl 1, 35 i azol - }myols h BA -[4,3-d]thiazol-5-
t hi azlol - 6- y| ) et ha§ HO 1: N+2-pheny 2 3- dlhy ro- 1 3, 4-th1ad1azol 2-
yl)propan—l amine
137 SN -
\/ 3-(5-(2,5-difluorophenyl)-3-(4-methyl-4H-
@ pyrrolo[3 2-d]thiazol-2-y1)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2-yl)propan-1-amine
138 S )
Q\\ 3-(5-(2,5-difluorophenyl)-3-(1-methyl-1H-
S \N pyrazolo[4,3-d]thiazol-5-y1)-2-phenyl-2,3-
/N’ dihydro-1,3,4-thiadiazol-2-yl)propan-1-amine
139 S .
— 3-(5-(2,5-difluorophenyl)-3-(2-methyl-2H-
S N thieno[2,3-c]pyrazol-5-yl)-2-phenyl-2,3-
N7 dihydro-1,3,4-thiadiazol-2-yl)propan-1-amine
140 3-(5-(2,5-difluorophenyl)-3-(4-fluoro-5-
3 \(/N F methyl-5,6-dihydro-4H-pyrrolo[3,4-d]thiazol-
s-4 2-yl)-2-phenyl-2,3-dihydro-1,3 4-thiadiazol-2-
N yl)propan-1-amine
141 \és‘\(/N 3-(3-(benzo[d]thiazol-2-yl)-5-(2,5-
S difluorophenyl)-2-phenyl-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine
142 S \(/N 3-(5-(2,5-difluorophenyl)-3-(4-
S methylbenzo[d]thiazol-2-yl)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2-yl)propan-1-amine
143 }%,N 3 .
-(5-(2,5-difluorophenyl)-3-(7-
S methylbenzo[d]thiazol-2-yl)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2-yl)propan-1-amine
144 J‘S\//N 3-(5-(2,5-difluorophenyl)-3-(6-
S methylbenzo[d]thiazol-2-yl)-2-phenyl-2,3-
dihydro-1,3,4-thiadiazol-2-yl)propan-1-amine
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S 3-(5-(2, 5-difluorophenyl)-3-(6-

((di met hyl am no) net hyl ) benzo[ d] t hi azol - 2-
wQ kdos21gaenyl -2, 3 -di hydro-1, 3, 4-thi adi azol

yl)propan- | -amne 158 N S

3- ((7 (7 ('2 nmnnnrnn\ll\ 5.

- 2PCMNUS2006/016526

2 5
13 4- t Br@dRe difluomphenyl)-3-(5-

146 £ Loropheb@‘k)\' 2- phenyl
(2H) -yl) benzq;l@gzol | \mehyipenzo[dthiszoland-2-phenyl-2,3-
met hg xy-1-met hy a O 159 Nilgdro-1,3,4-thiadiazol-2-yl)propan-1-amine
1{6(5'(4 b-aii\ﬁu:gropnenyl ) -3{(6- (3-net hyl -T FF
-triazoF-{I- benzo [d]thiazal <2-Yd_); .
phenyl - 2, 3- di K ), 3, 4-t hi adi_ g %e(-sz(?f " oxop §1}y1)3 7123_
| -amine | 160 3 -(benzo[d.gx z?- ;[ dia19%1 yl
di f I yor ophenyl ) -@- phenyl - 2, 3- oA thadjazol-2-yljpropan-1-amine
thiadiazol-2-yl)propan- | -am ne 161
147 ( 5-
41 (5-(2, 5- di tshedk opheny! ) - 3] (1- rret3hégl kE ’o}}')piuenym(%
benzq[ d] i m dazg| XI ) - 2- pheny )-2-phenvi-2.3
1, 3, 4- t hi adi azol \2-y1) pr opan (ﬂl ‘é(gf’ ZOI 2-yl)-2-phenyl-2,3-
2-(2-|( 3- am nopr o_u ) 5- (2 5 iy %‘rlép igzol-g-yl)propan-1-amine
2 _nhd
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3,5-dimethylphenyl 3-(5-methyl-1,3,4-thiadiazol-2-yl)-2,3-dihydro-
1,3,4-thiadiazol-2-yl)propan-1-amine
181 3-(5-(2,5-difluorophenyl)-2-(2-ethylphenyl)-3-(5-
2-ethylphenyl methyl-1,3,4-thiadiazol-2-yl)-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine
182 3-(5-(2,5-difluorophenyl)-2-(3-ethylphenyl)-3-(5-
3-ethylphenyl methyl-1,3,4-thiadiazol-2-yl)-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine
183 3-(2-(4-tert-butylphenyl)-5-(2,5-difluorophenyl)-3-
4-t-butylphenyl (5-methyl-1,3,4-thiadiazol-2-yl)-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine
184 3-(2-(2-chlorophenyl)-5-(2,5-difluorophenyl)-3-(5-
2-chlorophenyl methyl-1,3,4-thiadiazol-2-yl)-2,3-dihydro-1,3,4-

thiadiazol-2-yl)propan-1-amine
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thiadiazol-2-yl)benzonitrile
196 3-(5-(2,5-difluorophenyl)-3-(5-methyl-1,3,4-
2-pyridyl thiadiazol-2-yl)-2-(pyridin-2-yl)-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine
197 3-(5-(2,5-difluorophenyl)-3-(5-methyl-1,3,4-
3-pyridyl thiadiazol-2-yl)-2-(pyridin-3-yl)-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine
198 3-(5-(2,5-difluorophenyl)-3-(5-methyl-1,3,4-
5-methylthiophen-2-yl thiadiazol-2-y1)-2-(5-methylthiophen-2-y1)-2,3-
dihydro-1,3,4-thiadiazol-2-yl)propan-1-amine
199 3-(5-(2,5-difluorophenyl)-2-methylthiazol-4-yl-3-
2-methylthiazol-4-yl (5-methyl-1,3,4-thiadiazol-2-yl)-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine
200 3-(5-(2,5-difluorophenyl)-2-(1H-imidazol-2-yl)-3-
2-(1H-imidazol-2-yl) (5-methyl-1,3,4-thiadiazol-2-y1)-2,3-dihydro-1,3,4-
thiadiazol-2-yl)propan-1-amine
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| )?ret hvi am n met hy| ene) u}-&-thsagiazol-2-y1)-2-phenyl-2,3-dihydro-
%’ 2)In (zlrri ndl'3- - ( 2, 5- ¢i b-tdhisiaselyd-yDBropBh-2-methyleublidine
@ ret-y—1-34-thiadiazal -2-yl)-2-phenyl -2, 3
2 L dr 0513 A-t b adi - B63-682@, Ndifluorophenyl)-3-(5-methyl-1,3,4-
hydr 0%13,4: t [ _adi azol _ pheny y
y: )‘)r opm net hyl eng) atdlﬂiiiiﬁbﬂ@-yl)% henyl-2,3-dihydro-1,3,4-
(E) I N-(N - cyR - (3~ (51 ( 2thbrddizbl-29DBRPGIV -hiethoxyguanidine
% ~} ~~NH O N L 1 N
26@5- et hyl - 1, 3, 44t hi adi af%eéiisydéz) -GS Phenyl)-3-(5-methyl-1,3 4-
NC, NN)t" di hydr @- 1., 3, 4- hltﬂ'l% ﬁ {2_%}&_ D 6 6(}1& Cb‘ '46394'
yl ) prop r K doyl ﬁﬁa%td?a% 5-ylyptopyl)-1 -d?methﬁlg%anidine
PCTY US2006/ 016526/ 260 NH G | \p N Y
AR (L - (D O 1 Har-aon \/ = 2=
E)F N, N- S R NEO ol WP du &y o IR 3
26 et hyl -1, 3. 4.t N azol | 2ty HpRehgifluprephenidN3-(5-methyl-
di hiydr o- 1334 adi azo| - 4.35Hthia 1a;ol—2-y1)-2-phenyl—2,3-dlhydro_
yl)|propylami noj mef hanedj y! i deb8)idihirkitzaidd)praifi)-2,3-
(Z)]- 1-(3-(5- (2, 5-di f1 uor ophenyl ) - 3dipftiggimiding NHG
1.3 - 4-thiadiazol - 2-yl)-12- phenyl - 2, 3-di hydro- H N
264, 4, 4-t hi adi azoNH2-yI) gr ORI 2,5 i TR BpRII BB FhIhyi11 3 4-
}{\/\N NH thiadiazol-z-yl)-2-phenyl-2,3-dihydro-l,3,4—
thiadiazol-2-yl)propyl)tetrahydropyrimidin-
2(1H)-imine
267 N-(3-(5-(2,5-difluorophenyl)-3-(5-methyl-1,3 4-
N/j thiadiazol-2-yl)-2-phenyl-2,3-dihydro-1,3 4-
}{\/\NJ'\N thiadiazol-2-yl)propyl)-1,4.5.6-
H H tetrahydropyrimidin-2-amine
268 NH N-(3-(5-(2,5-diﬂuoropheny1)-3-(5-methyl-1,3,4-
NN thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3 4.
H Q thiadiazol-2-yl)propyl)pyrrolidine-1-
carboximidamide
269 NH 4-(5-(2,5-diﬂuorophenyl)-3-(S-methyl—1,3,4-
e~y thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1.3,4-
2 thiadiazol-2-yl)butanimidamide
270 NH 5-(5-(2,5-diﬂuorophenyl)—3-(S-methyl-1,3,4-
;{\/\)LNHZ thiadiazol-2-y1)-2-phenyl-2,3-dihydro-13,4-
thiadiazol-2-yl)pentanimidamide

26097~ ™ nm e e

WDE
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262 V~NH (2)-1-(3-(5-(2,

5-di fl uor ophenyl) - 3- (5- net hyl -

1, 3, 4-thiadi azol - 2-yl ) - 2-phenyl - 2, 3-di hydro HNN

wa 2®@sA4141é adi azol - 2-yl ) propyl ) - 2- met hyl guani di PET/US2006/016526
263v\ N, O
1- (352 5-di-ft|lverephenyl)—3 et-h ”
27hi adi azol MZ pheny| - é'(é (a p%roéh y B3 1-1,3,4-
t hi aldi azol Rigpy! ) -|1- ﬁ@ﬁ‘l’\‘ Boriopheayl- éé ro-1,3,4-
3- (3-(5-(2,5-difl ut)rophen yl)- wﬂﬁvyl)pxownmmdﬁmwe
27pi adi azol - 2-yl ) - 2} phenyl|
t hi aldi azol - 2- yI)nrQ)pyI) (Sd@h F@ B‘Pﬁ( 5_'% @1;:4-
1~1 N (2) - ( - (2, 5-dj f 7118 -
NH 1| 3, 4- 3 H2- y| era7 u mldamlde
2585 A=t hiadi a20| g; yI')p op | -z 5 di rret hy .uanl di ne

6 NH 1-(3- (5N(2 5-di f | uo(b)anibwmp-43@6@ ifhwptophey#3-(5-

NANH th|wé %n 2- bhengthy2] 3 Adhiagitzol-2-yB- 2 phenyl-2,3-
t hi adi azol - 2-yl) H pyl ) t et diahgrde 1gpyrthiaddizsl-2¢Dbutanimidamide

H -ilmi ne 267

24 (3 (5- (2, 5-di fNdor ophe
t hi adi azol IIi)heny
t hi adi azol - ) propyl ) -

ny ) (532 (55diffabfopherlyl 33 45-n¥thyl-1,3,4-
- Zniddidb sy y9-21phendt-2, B-dthro-1,3,4-
1, 4h1§d1§zolfi )-2,2-difluorobutanimidamide

tetrah\/r‘lr [aYalVZl |E1 din-2-ap
2o 3 ( 5- ( 2% di fNtor opheny ??163(?(55‘1%‘9 henyly 355 ‘EF(PN 1,3,4-
t hi adi azoly2- wpheny] - 2higdigzoly V]é phynyl-py3rdibydro-1,3,4-
car boxi ni danmi de 2692 NH thladlazol 2- yl)metﬁoxy)acetlmldamlde
206( 5+ (2, 5-di fl uolNbbhenyl ) - 3-G521Bedifiybrobhényd)-3-(5-methyl-1,3,4-
t hi adi azol %2 hen - 2hiddidiél-TyY2lplengt-2,3-diiAird 1)8,4-
, h' ad' azol -2-yl sj utan| m gandigeol 204)-N- fﬂethylbutanlmldamlde
5= (5 (2,5t | vorophenyt)=3=(5-net+
fi adi azo ’\2/yT H 2- pheny 12(23(5612 @Fﬁ‘:lmP lg,emy_l) 3~(5-methyl-1,3,4-
t hi adi azol - 2- % ent ani dathnad@que’bgl) 21];2113311}’1 L Bkhygre-1,3,4-
2006 119146 1 N62006/ 016526 thiadiazol-2-yl)ethoxy)guanidine
278 2O \H 1-(2-(5-(2,5-difluorophenyl)-3-(5-methyl-1,3,4-
P thiadiazol-2-yl)-2-phenyl-2,3-dihydro-1,3,4-
Hl? NH thiadiazol-2-yl)ethoxy)-3-methylguanidine
280 20O NH N-(N-(2-(5-(2,5-difluorophenyl)-3-(5-methyl-
1,3,4-thiadiazol-2-y1)-2-phenyl-2,3-dihydro-
HN™ “NH 1,3,4-thiadiazol-2-
o yl)ethoxy)carbamimidoyl)acetamide
281 20O K 0-(2-(5-(2,5-difluorophenyl)-3-(5-methyl-1,3,4-
)\ thiadiazol-2-yl)-2-phenyl-2,3-dihydro-1,3,4-
HN™ SN thiadiazol-2-yl)ethy1)-N-(1,4,5,6-
v tetrahydropyrimidin-2-yl)hydroxylamine
282 20ONH N-(2-(5-(2,5-difluorophenyl)-3-(5-methyl-1,3,4-
thiadiazol-2-y1)-2-phenyl-2,3-dihydro-1,3,4-
NH thiadiazol-2-yl)ethoxy)acetimidamide
283 g~ On (E)-N-(2-(5-(2,5-difluorophenyl)-3-(5-methyl-
NH 1,3,4-thiadiazol-2-yl)-2-phenyl-2,3-dihydro-
SN 1,3,4-thiadiazol-2-yl)ethoxy)-N'-
| methylacetimidamide
284 20O\H (E)-N-(1-(2-(5-(2,5-difluorophenyl)-3-(5-
Q methyl-1,3,4-thiadiazol-2-yl)-2-phenyl-2,3-
N dihydro-1,3,4-thiadiazol-2-
0 yl)ethoxyamino)ethylidene)acetamide
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271 NH 3-(5-(2,5-difluorophenyl)-3-(5-nmethyl-1,3,4 v
NH2 t hi adi azol - 2-yl) - 2- phenyl -2, 3-di hydro-1, 3, 4-
wo hioadi|z®l - 2-yl ) propani m dam de 272 ip PCT/US2006/016526
(2) - 4(5(25d|fluorophenyl) 3(5 mathyl 1,3,4 N
thiadiazol-2-v1) shem 4 N
||||| i , H y L \J ul II \.u U .L LI\ LIL"

2
288 adi aZQh - N - et oMy Buad, frrddmtqj;éxenﬂY-S -(Sto@ithyl-1,3,4~
(2)-N -cy %/-4 r(Ha (2, 5- df f thiadipiehyl)R-fhea§l-N3tdihydro-1,3,4-
mst hyl 1,3,4-t azol - - y|t)lraaraladslelnyl)etByBacetlmldohydramde

||y O L9, = tHaaaz ot 1T Uil UC
2}6 5t (2, 57‘ Huor ophenyl @5 %\é-iﬁé?ﬁ%» dlfT m@_'methyl-
t h| adi azof - 2- yIN4 2- pheny] - 21;%4ﬂhlh‘§d§ZQi-21Y1}24PhepylF2 3-dihydro-
t hi adi azol - 2- Y, 2- di f | uor obut.arf-thiadiazpbie-yRthy DNV H
2-((p- (2, 5-difluqgropheny|) - 3- ( 5- metthylhcetingdahydra@idgH2
Agpi aprazol - Z-yI') - 2Z-phenyl -2, 3-di hydro-1, 5, 4-
thi adi az®~2-§ et hoxy) pcdE)-Mr-da@r@e(>- -(3 pediffmoropheny1)-3-(5-
4- (5} (2,5-difl uorophenyl ) - 3n¢thylbf Mythiatljzgok2yNHphenyl-2,3-
t hi agi azol - 2- yI"™\2- pheny| - 2, 3- di djigdom-1,33k-thiadiazol-2-
t hi adi azol - 2-yl) -i\- et h but t agd@yl)ah 1lerle acetamide
1- (2L (5-(2, 5-diflufr onhz yl \y@)”g h?n'l%)ﬂ?rg&:“ vy-) 7 )
288i adi azol -2-§|) 2- pheny Nz(%(ij%@drfwaqml,enybﬁz(ﬁrmﬂhyl134-
t hi afi az@i>2-Yy) et hoxy) guarthidiiagol-2y8-28phenyl-2,3-dihydro-1,3,4-
1- (2} (5-(2, 5-di [l uorophenyl) - 3- ( Sthivetidrpl-2 451 @1hg1)-N'-
t hi adi azol - 2- yT ) NM pheny - 2, 3 di hﬂéihﬂadetﬁlléﬁhm%

Iradl azol - Z-pI' ) et hoxy) - |d|n
2IE;I-@( N- (2- B (2Ngg ql f1 uor op j %’(p - ig\lmethyl 1,3,4-
_di hiydro- HN NA 1, 3, 4-th a& léé pol2-gD): 'Phenyl dlhydfo 1,3,4-
yl ) et hoxy) cankaming doy! ) péeadisgolda- ylml)hydrcharbommldamlde

2902 (5-( 2, 5Tl “OVOP“e%'ézcéa(lé gi‘ﬂ Zi/f phoyt)-2o(s- ethy1134
Lniafiazgiog- Yy 2- pheny| - gyl phengl-23-di Nero1 34,
t hi agdi azol - 2-yl thyI) N (1, R 1 D-N

t et r ahydr opy HNATXNH- 2- VI hydroxyl jo ?%)%ﬁ)"d' 4

N- (2} (5-(2,.5-difl uoroohenvl) BmF Fﬁ}zlmefa@o‘ﬁlml amiae

aNi adi az ') -2-pheny| -

t hi afi aze \2/& et hoxy) ac % Hg%? d%"%‘)m 5|3 (5-methyl-
(B)-N-(2-(5- (2, di 1 or b h]e gt laéla 4 P enyl-2,3-dihydro-
3 ,4-thiadiazol-2-
yl)ethyl)hydrazmyl)(1m1no)methy1)acetamide

I
=z

O
292 2 ,\/ 2-(5-(2,5-difluorophenyl)-2-phenyl-2-(2-(2-
)N\H (1,4,5,6-tetrahydropyrimidin-2-
HNSN yDhydrazinyl)ethyl)-1,3,4-thiadiazol-3(2H)-yl)-
U 5-methyl-1,3,4-thiadiazole
[00388] The biological activities of the compounds of the invention can be

demonstrated by the following assays.
BIOLOGICAL ASSAYS
Example A
Enzyme assay
[00389] The activity of the compounds of the present invention may be determined by
the following procedure. The assays were conducted at 30 °C in a Costar 3695 (96-well,
polystyrene, Y%-area, clear) plate in a final volume of 50 pL. Hydrolysis of ATP was
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1, 3, 4-t hi adi azol - 2-yl) - 2- phenyl - 2, 3-di hydro- "~N
1, 3,4-thiadiazol -2-yl)ethoxy)-N - nethylaceti m dam de
WQ@3W6A191NH (E) - N- (1- (2-(5-(2, 5-di fl uorophenyl ) PGF/{152006/016526
met hyI 1, 3, 4-thi adi azol - 2-yl ) -2-phenyl -2, 3- Nt
t hi adi

L0 S i 50 A FACHE Dt AR 195 Sigton of NADH usin

pyruv%&qgﬁésla Yhd 6acbled K3 ESES 50286a &ﬁﬁuﬂds contained the followmg 20 mM
-(2-¢( 5-di fluorop hen 1,3, 4

K* Plllehi 1oHd 7% @5012’0 WI)OYQXpWQ@ I% S@s é@ﬁﬂ\élﬁ&szﬂl\d’ MgﬁkHl mM DTT,

2 WA, Ty AV RGEH DITNORBAE EOB oy i,

U/mIllaBtaﬁre Héhhyﬂgbg%ii@s{e- B: ZW ;)Mﬂaqtvﬁtm’lmlicr@wBulds hypd ru:M paclitaxel and 20 nM
t hi'adi azg
Eg5. rfgtmgqrﬁ@@fthpdﬁ H?‘&Pﬁ% wes ésm{\r Ipyarigs) oxgr(the range of 10-200,000 nM.

The ri&%l &%ﬁ% ﬁo?eqdﬁ %&tﬂﬁ;l? gh%ﬂ fb%néeabas‘gﬁl b feader for a period of 10

I'azo
minutds hydfdc}ti’b,s 3\{64@ estinsediéchizath lmear ﬁts to the progress curves and were expressed

)eth )eth cetam de
as Pl Gortin b bk TCES. Retertmp S fom theypOC data
umng%t&ﬁﬂaﬁﬂﬂ%ﬁhe@’eﬂlb 1st?capﬁl%ﬂ&’l| and, o%rrﬂiafbﬂdb @-cbnfoMinhibitor run in each
hi adi azol -2-yl)ethyl)-N ANH net hyl aceti m dohydr azi de
plateZBgthH @Bsqy2 c¢Bpeunds ofi the| ineansiph @ﬁhnbate@ar( K soref less than 30 g M.
NH t hi adi azol - 2-yl) - 2- phgﬂxl -d| hydro-1, 3, 4- HzN'NH
t hi adi azol - 2-yl ) et hyl) hy raanecarbOX|n1dan1de 290 H
2(2(5(25dH|mwmmmw%m&A&mmhw 134, N N

hi adi azol - 2-yl)-2-p I di hydr o- -
[0035{(]}, adi a1 alghw %gzth%cpm%olgxpds of3 theI preser:r?c 1'}1ve3ntflon to 1nthlt cellular

v1ab1@(1{]¥\} P%q %@g @gl??{ﬁdgpgﬁlgg ﬂx%cgd?tﬁél( gefr}%fr%l"ﬁ variety of established

tumoil ¢l Badshe. g,dﬂeiza) twePe plajed 2n ﬁhamyBQ(E %-welll platespin 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 ECs for inhibition of viability was determined
from the inflection point of a standard 4-parameter logistical curve fitted to the values
obtained. In this assay, compounds of the invention exhibited an ECsg 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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HNNH 1, 3, 4-t hi adi azol -2 0- ~-

yl ) et hyl ) hydrazi nyl) (i m no) net hyl )acetam de 292 N NH
WQ2(08A(A46- di f | uor ophenyl ) - 2- phenyl - 2- (2- (2- PCT/US2006/016526

(1 4 5, 6- tetrahydropyrlmdln 2 HNN

growém dr az| nyl )et (}7]";;504) FBI 8)%‘@1%]%{; hjh %@ﬂ%‘épé Say, compounds

were %Héd’ 't& 'tﬁé c@lfls tah% ﬁm@ﬁ c&fcehﬁﬁldnn&fﬁ 0t399N Tl cHeentration of
denonstrated by the foll ow n%alyssa Bl OLOGQ CAL

lmlbmyp@mmedmvezﬂwme 50,00%8M. Onise corpprid yas added to

e o3l SHRCRREHRI50S! LBl D TP s e s

with V\&ﬂ@ ‘frfé‘ﬂdiﬂl@I ed1Aés 3961‘@ blbcRedCogidarlabdab \fvﬂﬁ \pﬁhiary antlbody to
}gstyrene 1/2-area, clear) plate in nal vol
phosmho gone Hy(§amgp W%Btsﬁrtecmmwé‘s SCr8a o 129 (BN GapDH (RDI
R 00 r |
TRK: ,ﬁeﬁ{ %&g A0 6{"19 %gl%% W‘{Irggtlhél‘g 1 I'TLC{]O aﬂg %ﬁ%}%ﬁhl&fhﬁﬁtlm Gflich were
conjupyted iatfinokdso@s elyasemittag &t thedehy drfvgehemege (N@Myllar Probes Alexa

650, EoSh AT 6l ot Dby 22T 8L RSB sty of

k"g&lﬂx JARd 113 %= ﬁMrrﬁaleed 30 ﬂM signal for GapDH for each well. The
Slgnaphospho enol ) pyr uvatSe 200 M NA % p ruvat e

POC prra@é of gomiplaitly Ilalublaezcbcqj)@ﬂoyj/ g:.ggglé RS eietegng@d I\%b eachriwell, and the

M pacl i taxel.
ECsodorioRnt P ghiae MeRT it SO Rn i duf e pdBfogs standard 4
parathét6r [RRIRa0Eur¥O-ARQA, B0he Ndlues TdRaihe@B Thi D &Sy, compounds of the
nonitored kinetically in an absorbance-based pl ate

inventioagghibited amEper ofdessdham¥ LMk nut es. Vel ocities were
estimated fromlinear figg.h9) ‘{ﬁe progress curves and
were expressed as POC (perc nt of uni nhi bited control
wells). 1C50' s wer e ‘Behorfadosdh Inhdbitiblne POC data usi ng

005 R ol b R S SRR St v

t li
may ?igg&inﬁg&[@g H&%ll@gﬁ%ﬁgoéeﬂﬁﬁn hslﬁglltr?qﬁrf%&}ﬁ%@;bdm cell line

obtalpe)i)ﬁgm] the emeitiéani Typeofulture cobeqtivnr(dd ). tHE—%&r @Mtcells B-5x

10°, 504 Srnteet B9 nEB) R nmnles s ibafiibeddst e dfighof femate nude

miceV ar Tain¥rsOfre QLAY ks BRAY td 15M0250CAk’ thishes, Th% lengthl%ha width of the
were plated in Costar 3904 96-wel| plates

tumopgeate measyred withgahrers.and femponyqlyne i sl e}t%fba%m& ﬁ?ﬁ]feﬂnula volume

_ |
- G{ANSAB00 L8, B 8 AR OAD Y SO TSI Sl S
per gmpebméde)d ttumot miumel ll’hc ndte thefi revalve vEMBE® or compound on days 1, 5,
on.of 0.5% e concent rat.i on bi t or

ncentra
9 by JE SN eTigmeda% 1y Pl ses RSO 6 e Obcrig. Bigefglume and
welgﬁéozﬁ% AeaVRES tE R WK UBRHE AuARioAROUR stitfyl ViR af@kéf oBBtudy until

3

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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i ncubation, 20 L resazurin solution (Cell Titer Bl ue,
Pronega &8081) was added to all wells and the plates
w0 pwebstiedd for a further period of tine. ViableCTEk1086/016526
convert resazurin to resorufin, a fluorescent
follo end- product. The fluorescent signal was determned in
O%' 1 uor escent pl ate reader at 560 nm excitation/590

[00393!]1 en SHieOWordENMRoMPksd, Pecaemisigd," inclidebi iedudiognt raat "1ncludes"
gnal ) was determned for each well, and the ECR0 fo

wher; pagbint i sprcifiqatipn |andyingthe folpwig elaims preofpterded to specify the
s r S
preschl} R ST SARRE, fleolte LAMIR s L PRIAEPRR, (e g UShg leclude the
presefcaTpo bddldom fof tohe or mvera tatlosn fea:tbreb; intxbersn cBxBpOnats, Is@s or groups
%ﬂan 50 M Exanple C Mtotic Arrest Assay [00391]
therephy gsphoryl ati on of Histone H3 on Serl O which peaks in
net aphase, is a well- established indicator of
mtosis. Phosphorylation in excess of control cells is
indicative of mtotic arrest. The ability of the
conpounds of the present invention to induce mtotic
arrest was determ ned by the foll ow ng procedure.
Cells froma variety of established tunor cell |ines,
e.g. HeLa, were plated in Geiner 655946, 96-well,
poly-D-1ysine coated plates, in 130 WO 2006/ 119146
PCT/ US2006/ 016526 growth nedi um and i ncubated at 37
C, 5% CO2 overnight. The follow ng day, conpounds
were added to the cells at a final DWVSO concentration
of 0.5% The concentration of inhibitor was typically
vari ed over the range of 0.1-50,000 nM Once conpound
was added to the cells, plates were incubated as
above. After approximately 16 hours, cells were fixed
with cold nmethanol. Plates were bl ocked and | abel ed
with primary anti body to phosphoH stone H3 (Santa
Cruz Biotechnol ogi es SC-8656-R, 1 g/nL) and to GapDH
(RDI  TRK-5(4-6C5). The cells were then | abeled wth
secondary anti bodi es which were conjugated to
fluorescent dyes emtting in the near infrared range
(Mol ecul ar Probes Alexa 680, Rockland | R800) and
scanned on a Licor QOdyssey or Aerius. The integrated
intensity of signal for phosphoH stone H3 was

normali zed to the signal for GapDH for each well. The
PCOC (percent of conpletely inhibited control signal)
was determ ned for each well, and the EC50 for

i nduction of mtotic arrest was determ ned fromthe
inflection point of a standard 4- paraneter |ogistica
curve fitted to the values obtained. In this assay,
conmpounds of the invention exhibited an EC50 of |ess
than 50 M Exanple D Tunor G owh Inhibition [00392]
The ability of the conpounds of this invention to
inhibit tumor growth in vivo may be determ ned by the
foll owi ng procedure, using the HT-29 human col on tunor
cell line obtained fromthe Anmerican Type Culture
collection (ATCC). HT-29 tunor cells (3 - 5 x 106, in
a volunme of 100 L PBS) are inplanted subcutaneously in
the flank of female nude
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m ce. Tunors are allowed to grow to 150-250 nmmB in
size. The length and width of the tunors are neasured
wowak/1c|lé pers, and tum)r vol une i s cal cul at edPCFUSIY06/016526
thefornula vol une (length x width2)/2. The mce
fhen random zed |nto treatnment groups, typically 5

Whattl%dSl g8 group, based on tunor vol une. The mice then
recei ve vehicle or conmpound on days 1, 5, 9 by IP
injection. Dose is based on weight, measured the day
ofl. dosidgomffenndrofylsd Ferewdnll  wei ght are neasured tw ce
a week for the duration of the study. Mce are kept on-
study until tunors grow to about 1500 nMmB in si ze,
after which the mice arg!euthanized by CO2

i nhal ati on. Tunor vol une\d are typically reported
as V/V(0), where V = tAu, %rbn t he day of
nmeasur enent, and V(O0) ¢ vol une at day 1. [00393]
The foregoi ng descri ptlﬁﬂ I s‘consi dered as
illustrative only of the principles of the invention.
Furt her, since nunerous nodiXfications and changes w ||
be readi apparent to thos Sklty ed.in the art, it
i @nﬁéﬁe@@iﬁ"qﬁewl‘t’%@% taviamerheand soHPEAL e exact

Lon and process shown as described above.
Aggf)l% g@ all suitable nodifications and
eqmls/(allecm% may be considered to fall within the

SO0t SETRE AR SFL) et SR Pubbipe o

10a1kS1, ¥R &HSalk 10 MM Band aﬂ@ﬂi}yl lafd Bftionally Ngibbait@ted with one or more
cycojllkﬁc | udi ng,y and §I ncl udes e%t used in this

groupspiadeifendentiyoseleaier! fiom néo,f laﬂlmm AEAnGs Aitra ando. i-ARenddR R, -

ed BR ! 13
NRIO%@ ggg ﬁ ﬁ{(f s(?ég 5ﬂb éégo ng‘t%% ecl udlénq\ﬁgeé&))oR
NRIOQ(%RGBI@OQR‘ ladgRtY oS(@)lR‘b nsoaR”n;msezNHm@Foml&t eNK§C(O)NR1 'R2,
i nt egers conpone steps, O ro .
alkylings s Dot 1 SRRBYPCHKUEAO 0B b S EE wRRerp Sy il HRLIO G alkyl, -
OP(-?Q((?RID H%ﬂﬂnﬁfafl HNEsify, 'Eu(!h eﬂndeRh tl‘lﬁ% ptidé, or NQIOCNZWNR“RIZ

met a I'tes, sovtes tautoners, and salts
with tHeq:remﬁq thahsidaliyl doat inet S(Onate with 5-Q(=0)08/° ZrourL i s

A R NPk g oy, 2o

R”@’(EdNR'SWRZ’arZ IR QTEENR 'SRrBs U7 NKZZ“—NRIW—UQ—NRég)RP or Z-NR*-

NR>- (—NRIS)NRZORZI, wherein Z is alkylene optionally substituted with one or more
halogen;

Ar! and Ar? are independently phenyl or a 5 or 6 membered heteroaryl ring having 1
to 3 heteroatoms independently selected from N, O and S, wherein said heteroaryl is a carbon
radical and said phenyl and heteroaryl are optionally substituted with one or more groups
independently selected from halogen, cyano, nitro, azido, -OR! _NR!R!!, NR'SO,RE, -
SO,NRR!L _C(=O)RY, -C(=0)ORY, -OC=OR", -NR’C(=0)0R", -NR'’C(=O)R'!,
.C(=0)NR!R!, -SR!, -S(O)R", -SO,R®, -SO,NHC(=O)R', -NR"C(=O)NR'R",
NRPC(NCN)NR'R?, -NR'’°CA)NR!'R, -NRI'CR*NR''R", -OP(=0)(OR"),, alkyl,
cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl and
heterocyclylalkyl;

R* is a partially unsaturated or fully unsaturated 5 membered heterocyclic ring

133



groups independently sel ected from oxo, hal ogen,
cyano, nitro, azido, -OR, -NR OR', - NRLOSO2R13,

WO ZisMR1O, -OC(=O) R 0, -C(=0 OR10, -C(=0 NR ORT/US2006/016526
-NF(OC(O)(RB - NR1OC(=O (CH2)o 2R 1, -SR O,

ONR'R 2,
comp3f1§§l)la %%F%r% W)}?del)g?%lﬁggleg (lfﬁgmlN ary ?ar yl al kyl ,
het &oig Yt hatkiallf einsdr@@ied! ot ﬂilliyyllmsaturaﬁﬁ( 6@)1(31@&51@91 Zhetaamychc ring
ami no acid residue, a_dipeptide, a trlpe tide, or
compnm@ddz@m@mm@penwmlﬁ S@lﬁ@e%ﬁam N0 tOH sai d al kyl

055357, L IR, i, €00 TR, LBl i

heterdSRCITCKimNSORPNRAY RRO ,0r Znde MRterd@toriRirBlpRaGently selected from N, O or
Z- NR22- NR23- C(=NR18) R19, or Z- NR22-
S, NR23- C(=NR18) NR20R21, wherein Z is al kyl ene optionally

SUlREif B @éjbcyﬂcfea t@f}f% ﬁlﬁf)gen JFTF RBRM I thfoughnd ukatdrated carbon
are | ndependent % or 6 nmenbered

bond land &' oapyﬂlonanllmgsuhmtutn@ wmh m@ @r meteegr@ap%mependenﬂy selected from

oxo (EVERGAF 1 bpRon SlFbER | PRReR.ar e et bR, Jllfken, cyano,
nitro hﬁ'lfﬁio@@ﬁ&‘thdlar ﬁﬂg@ﬂohlﬁiﬂ@lﬂ l&tl@tﬂiﬁdthﬁlut&ﬂu@mhi&tl@my, atiflomomethoxy,
azidon) Y& Risi AR BERAD,  -SEPORIN - - 14TORRBRI L (DR -OC=OR ",

R R @Z@q@ﬁ%“' A ons, o, -

sozmﬁ«@)ﬂﬁw 4\362 —(D)RR*i‘O(-ONR TN)NR!'R2,

.NR“’CF@NK 1%,.9\') ONROFé@ y,ﬁ%{i'ﬁ @ﬁ%l %%iﬁ,@ enyl, alkynyl,
heter ll@inﬁg Cﬁi@?é}oar\ﬂeta%lﬁ’lﬁwl het@fﬁé‘ﬂyﬁ@t'lllsm het@ﬁic?él?ﬁrhfétéjokytilylalkyl -

et'ero het ef ocycl yl al k partially
OP(—-(Dl)(sQR }zatmcarruno fagld yesidusan uhipapside Bandefmgl@]p@@de wherein said alkyl,

cyclog}%ff L?%%’é% / %C)l!ﬂé@gﬁ aryigﬁ%re{ogf 06/ :l'ail%%lg?lgtreaoatr%lalkyl heterocyclyl and

heteréd}@@ﬂ)ﬁk‘ﬁ%‘é byticlligcubstithice fﬁuﬂi ofit & mbre gbuﬁﬂmdSpemdently selected
artially unsaturated or fully unsaturated

ed
from |Q§@ &vish ylag provisp ihat icisriet pBistg arylpristeapassk ]g;ﬁ;gons) halogen cyano,
nitro, lrg%?c&grp dgRtd eﬂ(BCttgﬂuéﬁoﬁié}w b cﬂﬂ%roﬁ‘zeﬂﬁ)&aRﬂ&ﬂu%r@}nethoxy, azido,

'y uh urat unsat urate

NR! 3;] edscbmlyleR ¢ -GEetRBcydFOYORNY e(bﬁ(ﬁ(b)& ?;g NRECgrO)OR Y,
tero tl t d

R e BRI 0 P8 e STOME *ni G of -SORHCEOR",

-NR" NR IR hn@O (1 GONWIRBRIA a8 6@d100Ky1, RBAdheRebatA, arylalkyl,

i s opti onaIIy substituted with one or nore groups
heteroarglapeyhdeterogychi) andthsteréayshilalkdo (provided it is not

8 LB YRR o TGOS e, s

cycloqmyl Lh@j?lo HBte Ry, ﬁété&%?dlﬁt il ar mkfyll uﬁlliéiaiﬁt%m(a/lkyl alkenyl alkynyl
trifluoronet hoxy azi d Ry - NRLSC2R1

cycloalkoR Mmlmeteno@(ﬂ@mocyﬁxlmﬁalkywei@m@ly substltuted with one or
more %%g@@p%%%ﬁ%%g%w iggtal(%é\l&ﬁlso that ¥t B not on said aryl or

heteroaNRl Qfa(o?@)rde ( GRbZgn, bﬂh@( Gi)lﬂNRllBBZ NRMR15 trifluoromethyl,
QC( NCN).NRL1R1 @ﬂ% Zlgg
dlﬂu«ywmz Weromstey, o461 Gy Byt @Eyﬁlry ﬁ?]iﬁ%ﬂa arylalkyl,
heteroarylalkyl, heterocyclyl, and heterocyclylalkyl;
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
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het er oal kyl , aryl, heteroaryl, arylalkyl,
het eroaryl al kyl , heterocyclyl, heterocyclylal kyl,
WORsM(1BR10) 2, an am no aci d residue, a di peppCTESHNE016526
a tripeptide, wherein said al kyl, cycloalkyl
al kenyl , al kynyl, aryl, heteroar lapls
is noieplr g VarEl ey hetgropbil oR FEPYY); jﬁ#geﬁet" ?‘Eﬁzyg]lt’i?l’ a@ﬁyb -NR'R

trlﬂu%[élegg/gf d‘g nt@(%ﬂg}ﬁggr*égg,t eg]ﬂ%ﬁ)%éﬁﬁdﬂﬂ/ 2480 odikﬁoéy%lcgt'ﬂ@ﬂ',pﬁyl heteroaryl,

fromoxdo (wth the proviso
arylalkigh hefietoargdaligt, heherc&aclgtl ang heterocmdwblﬂfy&r yl portions),

hal ,
C PGS ARy R BT R o ARERRty it e 1oy G sy ore atached
form 3&&'4:?2) )10 rﬁﬁi‘l@@ %?Brs)ar Nﬂeﬁr@c&(ﬁ& T ereifr($2§d GRlefdaryl and

®) -C(=O NR OR
heterqcycliGHNQs alzes(m)pm substljzmlgwnh |ap Np-@%r&@mgscgnde}))endently selected

from ORGP FR DYogsb e it B it S hARAR fine Hidgen, cyamo, nitro, OR™,

-Nlem‘? emabwnadﬂkyu dlmefmawcﬁ, yiflucanidethoxg raza}pc kiklyh| dyyloalkyl, aryl,
and R12 indep endentl are sel ectvgg Fm
heterwmlr @tcyéqikylah%gr;noaryaa}lkﬁélnwemay %9111 heterpeyQupkyk, aryi

hejer, Hﬁlﬁﬁyf arenﬁ& aﬁ%/ff{f}l'ﬁ’%ele@cyc oallhzlyi/ﬁ%,&%raw! ﬁkéhy?,albqrer alkynyl,

al’kyl ken
cyclohkktyhraqd;lydteroblgi életm;qylcgyﬂ aahatrytallpilal kyl are optionally

ST L M 2R B PR ST b st
partiaiB/ \ﬁilsﬁﬁbﬁltecﬂfr fuﬂﬁhﬁsfaﬁﬁﬁﬂé& 5Pk mBEEYH heié?dc?ll@r[‘ cyano,
nirtro, trifluoromethyl,

diR] L&ZﬁanéRéomylndepﬁndebﬂyathy azi do, al kyl,
cyglsoal N IaI _
Z@ér 6ar$t aP%yb'?llgf Cycl )§ O Cg alml I(E<(y lO)N(alkyl)z,

C(=0Rdikyl, 9r alldy loptléiialﬂ@r’s)abshtﬁt)édhﬂﬁi kl)’d or flboyd grohp§ ardependently selected
het er ocycl or arylalk wherei n_ said al kyl,

from SplogeRs|C N, HJ Qelliy}i NHayr H -allgdy Neadallend gefler ocycl yl
anglo 0] S t) t dentl
a0 2 R BAORACRRL Y WA b b o Bgendenty

selecfed dvors halolget, WO, hlaBzfgeWZCNO%i -alk4t N /NIS2008/ N(mlaﬂﬁ and aryl;
is not on said aryl or heteroaryl portions), halogen,

and cyano, nitro, ORL4, -NR 14R15, trifluoronethyl,
dig®Pyga WJBBIIEQMepeﬁdénﬁBIlH’rG(E@)QEW or Qlktﬁ@tmﬁhl@/ bubstituted with one

cycl oal kyl, , heteroaryl,

or mhest groups ymcwpk entlh aelectsdykom hal@gea Iﬁ?é‘{,e@He:)i?:ﬁl}qyblNﬁlza NH-alkyl,

an of R1, R11, R12 and R13 together with the

N(an%?'ll)é XW\%. ch they are attached forma 4 to 10
mestbRPe dnd e rtogutydr with hiae ety b ihith ey whetthdhed afotin a 5-6
heteroaryl and heterocyclic rings are optionally

memberBd UPYANEGA OF PATIBHE IR hﬁeé@efﬁl?%fﬁ'é“ Hi&ependent | y
selerted,y fﬂzm é)e’fﬁer(\gﬂtﬁhth hﬁoxﬂg QY Which hcﬁéy 'a}e 'aﬁadTl‘éH B a 5-6

said heteroar ring ogen, cyano,
memb&iR] paitially unmutﬂ‘aiegl lor fullyf unsetucatet ]hm:;mcychc rmg,

triflworo 2[510 aZ| al k cyc I

hetle i{oaf1 Qé/eéﬁlq{ywl HEE eart%ﬁib‘)’ ‘f’%ﬁ th%/?'eta'éer 8%?7‘&6% form a 5-6
memB&Ed Bﬁia%!ir@&ﬁ%k #ﬂ@ﬂahy hnsaﬁi‘ﬂteé'ﬁgtel;@eécﬁ’d @ng.Ndependent | y

sel ected from hydrogen, a{ enyl, | ower al kynyl,

cyZ| oal Kiyd conarcyalnd ofi elaéndawiwrelrﬂé isrselegted fiomand

arylalkyl, or R14 and R15 together with the atons to

whi ch they are attached forma saturated, partially

unsaturated or fully unsaturated 5-6 nenbered

heterocyclyl; R 7, R22 and R23 are independently H or

al kyl ;
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R18 is H OH Oalkyl, CN, C(=O NH2, C(=0O) NH(al kyl),
C(=O N(al kyl)2, C(=0Oalkyl, or alkyl optionally

wGastiidiesé ed wi th one or nore groups i ndependePtT/yS2006/016526

sel ected from halogen, CN, OH O al kyl, NH2,
NHal kyl, N(alkyl)2 and aryl; R19 is H or alkyl

optionaky substituted th oneRg nor g1 gr oups
in dently sel
C%\ O al kyl ,

from hal oge=(NO2, hal ogen,
2, al kyl , | kylg 2 and aryl;
P’and R21 AF &% ependentlyé%v’ =0 al kyl , or
al kyl” optionally fubgtituted vvitho% or nore groups
i ndependent |y sel ed from hal ogenR°CN, OH, O al kyl,
NH2, NHal kyl, N(alkyl)2 and aryl, or R20 and R21
together with the atons to which they are attached
forma 5- nmenber ed uns%at ed or partyally
d

unsat ur ag het er ocyc),i c R20 t oget her
with/the\atons to vvhl/ch_they are att/ach d forma 5-6
menbesed Parti al | )<(1,UN at yxat ed or | y XInsat ur at ed
he yclic ring, 7 and R2p toge¢ther with the
at 0 which thegy arg ar? achedyzf ormaf-6 menbered

unsaturated or par unsat ur at'g h)edgsrocycl iC

ring. 2. The conpoun claiml, wherein R4 is

sel ected from 135 WO 2006/ 119146 PCT/ US2006/ 016526

R6a D~2DsED|yD5 D ARG NN—gl~X5NX5 Y A

RY2, Y3 0-2 0-2 ZI zZ4 N E Zz N/ \ \
% e

,Z< Z5 (R5) 2}1
W 6 g
.

R5
R5a
. Y
N
(/N_‘Xii N = ’N:< : 4 T
X2 X2 X /
RO =/ ¢ Nimyd (RO N=/

wherein:
a dashed line represents an optional double bond,;
D!is N, NR®, O, CR®, CR’R*, or C(=0);
D? is CR’, CR’R® N, NR®, O, S or C(=0), wherein only one of D! and D* is
C(=0);
D’is 8, 0, N, NR®, CR® or CR'R*;
D* and D’ are independently N, NR, S or O;
Eis O, S or NR®
Y! and Y? are CH,, C=0 or SOy;
Y? is CH, or NR®;
X'isOor$;
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Rs5a /NN N-NXz X2 Xi N (R5) n '\ \-X~ \X4=x3 (R5)

r- ~'N wherein: a dashed |line represents an optional
waelowbheibond; D is N, NR6, 0, CRS, CRSRSa, 0oPCTSING/016526
D2 is CRS, CRSRSa, N, NR6, 0, S or C(=0O, wherein only
of. DI and D2 is C(=0; D3 is S, 0, N, NR6, CRS or
C@%RSQ @4°ra3Q{l D5 are independently N, NR6, Sor 0; E

30 ———
o R ThepfIeRs s B N P B g o Represteloy — i
absenPGT S0SREDE} 016 GrBpendenily CEEOr (M saghenXBe doud xapraseated by --—- is
|ndependently CH2 or Cve2 when the bond represented by
presedt; i s apsent or X3 and X4 are i ndependent |y CH or
Cwlws 0, INIE, B@nSOEQﬂ@BS@MS%d by ---- IS present; X5
0, N%?6 CRsCRsa and 73 are
ereéemd@Z pEp mderppn@asly st ,nwlaer@n lzvrafonL Zndads N;
e, 5N and the other is CR5;
one g cﬁ?aS%a&%lrgt%ﬂwﬁSC%ﬁsaturat ed, or fully
UDSai Hrsah@zde(ﬁ I&rﬁﬂfybﬁﬂmtdrated rd)mﬂlllqrunshmte&ecbdyﬁ: barboafychg ring or

having 1.tq 3_ring. heteroatorrs ndependent t
heterqtyglig N2 Baving 16 3 Sing heteypraviap dsperdeBly Ef‘é?ﬁ%q Femdi s, or s,
Wheré]ﬁ‘ gﬁﬂ%ﬁ%ﬁwcﬁlcrdnﬂgﬁt%@cﬁphhgt)}ﬂe|o‘éﬂ%h‘eﬁﬁft éubé’tﬁtﬁ&'d independently with

epende 7/ groups; Gis a
one osatomﬁf gnbups;r partially unsaturated, or fully

u aturat nmenber ed,, het eroc Iic i havi ng ,1--3

R s S atege, SaGEU AEhERGREE of  BBP piRtRe' 5° membered
heter®¥9ché ‘f‘mgwmgmgrrﬁigrhe@rbﬁoﬁh@ﬁh hdehtl?%@&bﬂeﬂ i@l N S, O, SO and

i ndependent|ly with one or nore gr oups; K|s7a

SOy, Wélmz:én@ iy pmtgprxa}ly aut@attmcbmé@pe@derﬁh/rwﬂa pwonmg@tlﬁ r SHOWR

5= é? s %g‘% Pegs nﬁ Ee)g é %%%{;altt%cf:or Ph%i\é?r K mélq\? grﬂn%ﬂbggd hetgrocychc

ring Kahg M&[r%l hbterKatbﬁls Gmddpeﬂrhﬂnﬂy ssluibtsﬁ ifitomt DS vt O ané SA,, wherein

nore R7 gr each R5 and.,Rya is independently
K is @%loéélikﬂl%ﬁ E%dpivlﬂhﬁmeofgéﬁore& EAUPShi t r o,

;Le%a(%?ﬁf K@O%ﬂl ’ 1s‘_j kllfﬁile %%(fzéﬁﬂgh%é’ote& Mrbh URT ORBILBAXY cyano, nitro,
trifluoromethyl, diﬂuoromethoxy, trifluoromethoxy, azido, NRY¥R", -NR"SO,R",
-SO,NR'R!, -C(=O0)RY, -C(0)OR!, -OC=O)R!, -NRC(=0)0R", -NR'C(=O)R,
-CEONRUR", SR, -S(O)R®, -SO,R', -SO,NHC(=O)R', -NR'C(=0)NR''(OR"),
NR'C(=0)NR"'R?, -NR“C(NCN)NR'R'?, -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 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'R!, trifluoromethyl, difluoromethoxy,
trifluoromethoxy, azido, -NR'°SO,R", -SO,NR'RY, -C(=0)R!?, -C(=0)OR"?, -OC(=0O)R",
NRYC=0)ORY, -NRYCE=OR!, -CE=ONRMR!, -SRY, -S(O)R", -SOR", -
SO,NHC(=0)R'’, -NR!“C(=0)NR!R!?, -NRI’C(NCN)NR''R'?, alkyl, cycloalkyl, aryl,
heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl, and heterocyclylalkyl;

R® 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,
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-S2NR R11, -C(=O R10, -C(O OR10, -OC(=0 R10,
-NR OC(=0) OR13, -NR10C(=O) R11, -C(=0O) NRLRl1l, - SR10,
WO S0 R1% - SO2R13, - SO2NHC( =0) R10, PCT/US2006/016526
-NRI OC(=O NR 1(OR12), -NR10C(=0) NR11R12,
-NR Kyl al k al ken
hydroxply TR s MET B waliOrm YT MRS, i bregrioty, azido,
NR&H grdar yd)ﬁbdM#!l hetebyrYc! ;d(—@Iy@RH’et @@@wq aLﬂsRFOC(—O)OR“

erei’n sal kyI cycl 0a lﬂ?n yl

NR'%GO)RHet er@(O)NR' Ry ak&ly': hS(@}lbar yl- &Dkly{g -SO.zNHC(—O)R10

NeASEEGRRELY AHSCRSERARIELY Y B ARLRTS by, aviar,

heterSaYRALYE hefer UPcBE Qind WetehodybR ldlk@yi so that it is not on
sai aryl or heteroaryl portions), hal ogen, cyano,

niRT & Hieyakkwky, - ORL0, NRIR11, trifluoronethyl,

digd 4o 3%@%‘?0%’6%%{5& m@g%?@y d@?b%?%ig?oéy, trifluoromethoxy,

azido; 6% GEHRUEY it is hR]dKE( F@oEE, bxye OBty aRidlcarbon), -OR ', -NR'R",

N SOOI G PR S0 ST PR R B 0)0R:

Ikyl orhet tial k 10 13 13
NR! (dejR‘ y a(;%@m%w erp, oqNR‘%R %300 S(O?R -SO,RE,

oar% et er ocy and heter ocX

-SOZRBIG(SO}R amﬁc&@mmém%ylccyﬂmwcmm&gﬁ C(N(éNWI{ IR2, alkyl,
eveloBECSRE, B REL S R S e hgerocet and

heterB&lcBARYIC khbred! Said®RlkD '&?blbéﬂk ISldH&thlt bk @aly WAy h@%oe@yl arylalkyl,
nor e groups |ndependent y se ected from oxo, hal og

heter@a,rah&yl,nhqtﬁr@cyclxlsand/\@etzwmlﬂ@@qyzl@r@@pxlw@tyowmm%Wl‘fh one or

more c%gl]lpsolillge e?%?éhqu @?%%B]% Jm é)%é{(h}ljtﬂrtﬁggfoq dJo that it is not on said aryl or

heteroddRl GOOZIRER, halSeENRIyakd, 1 nitrd( h‘@eritﬁl @RZ(O QYRIRRY!, trifluoromethyl,

OC(=0) R10, . - NRLOG( =0) ORH, R11 o
dlﬂuore{netl;)omm Rﬂﬂuor@m Oxss:,( yAes, R SR oy RUEEOR™,
c«o&é‘fﬁkmo l— ‘°c§62©ﬁ(“NC'\DWéBJQ)R‘al kgt=0)NR'’R", -SRY,

oal ky ryl (yl al k a, 1
-S(OyRt er e&(r)yRéJ kySOzNHCéF@ W/ yl- NRalﬁ?d_ﬁM chcl YRAIG(FO)NR 'OR ™,

N RGN R OP O o ier Ra gyt R, ahvlflig peteroaryialky

heter8&y)cli an@ KetefdeOVia it 1s not on a nitrogen, oxygen
%%satur at ez ga?ggn) -OR1, -NR1OR11, -NR10SO2R13,

g@zw&hmﬁm;andq =0) R10, - C(=0) OR10, - OC(=O) R10,
NR;S%ISR% -NR10C(=0) R11, - C(=0) NRLR11,

-SR1, -S(ORIL3, -S02RI13,

- X NHch)om@unmm OGEC) WRAERIR, is Géletted] MoON) |
-NR1OC( NCN) NR1' R12, _ al kyl , cycl oal kyl, al kenyl,

al kynyl, aryl, het e%baryl aryl al kyl i~ het er oaryl al kyl ,
het er ocycl yl rJrH::l{et er ocycl yl aINcy:k( wherei n said

al kyl , cycloal Ikenyl al k nyI aryl, heteroaryl,

aryi al kyl , Qaryl alkyl, petegedyclyl and
het er ocycl yl aI kyl” are optiona| lay ubst ituted with one
or nore groups independently ected fromoxo (wth

Whertihe proviso that it is not on said aryl or heteroaryl
58rt| ons), hal ogen, cyano, nitro, hydroxy, -OR10,
NR1L@43hdd lihe tchpladerite ﬁﬁébbtj(bnal detl¢ baidynet hoxy,
trifluorongt hqx& sagid NR10SO02R13, - SO2NR10R11,

_ AP=t)MRMR, CR SRR ?IC-&(—O) R10, -NRLOC(=0) ORL1,
Nsag%ﬁ%iﬁﬁa NG ARRIORLY, - SRIb.

D%is S, O, N, NR® or CR’R’;
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-S(O R13, -SO2R13, -SO2NHC(=0) R10, -NR10C(=0) NR11R12,
NR1OC(=0O) NR OR12, -NRLOC(NCN)NR11R 2, OPQ3H, al kyl,

weywbowikey! , aryl, heteroaryl, arylalkyl, PCT/US2006/016526
het eroaryl al kyl, heterocyclyl and heterocyclyl al kyl ;

i.s H_or ., and nis O, 1 or 2. 3. The conpound of
Rﬁdﬁﬂ§°@h§rein R4 is selected from % N D D3 E Dz

6AZis YRSLLIY, RArtthlishadatulAfl, TR PR Qﬂl%ﬁuﬁtﬁbdoml @ﬁ?‘@dcychc ring or
doubl e bond; D1 is N, NR6, CRS, CRSRSa, or =

heterdcgclER®ng Mé to§ lmtermlzgms nmypplgiegtly @eleNed ﬁpgl bl; O or S wherein
said c%r%&cy%ﬁ&n%he}{gog}gcgg{%rgggjﬁg gg{)a#@z%%g{l #9596 Fe é)? nQore groups

t'ed unsat ur a

indepéndehily Unsethddr at@dl BalBganr bj&ﬁl}bﬁ oS Itﬁ@u@rfomethyl dlﬂuoromethoxy,
heterocyclic ring hayj,n

h

triflugrpetberdendify e¥et@Rd: B @ﬂ%@gé?f’t&ﬁ?%m”@ap gC=OR",
d h 3 t 10p 11 10

T O I, S GEORS, ”ﬁgﬁs’c""*.@rﬁﬁ noRRaR Iy R SR,

-S(O)Réal eSO@Ri”f FEMNECEERR ' YR (—@.)NRb‘R% riNR u@ﬂwmﬁy‘l R", alkyl,

cycloeﬂ M@tﬁ%g@rﬁggﬂé gr%%%ﬂ?aré%)ﬁyﬂ g%l do%@ﬁol he%?c}cydyl and
heteroc%%ly@lﬁ?@here@?%l@ocydm%?q @ggjz%ll}@yny'l NRHOGEtefhfl, arylalkyl,
heteroaﬁﬂﬂllldyb(}m@)rm}(alyl Mnddg(ta@):mlgmylz are W@lm@g}aﬂﬂm‘gppﬁpyﬂh one or

more o ange Bty Mot YRV TSR gy B0 a4 5 ot pyseid vt o

hetercdifl pb@ioBE)D Chtdgehal dsitho, ﬂﬂ@[ ehyalr@q», d—GRIR,y INRIOR“, trlﬂuoromethyl

cycl oal kyl', al kenyl, alkynyl, aryj. h%teroar 10 11 10
difluospmethpxy| trlﬂﬁetoemé%ﬁm alag hTéTBe SOelc SQzﬁR R", -C(=OR”,
-C(—(ﬁ)@l@” O%egydgﬁilkyl ﬁgenlgilqsl l se ect@gj Frﬂf)?nctoeot)ﬁRmRel SRY,
-S(O)RMe so@nPsesct)mﬁcHo O nOWR ‘Bo=CaN& R'% -NR CMNDM&PW alkyl,

ISCHSEE M e  ——
t E@:!(iéﬂ l{@ﬁr Oaﬁﬁﬁt I1'659()’15) %eﬂ&denﬂ}ﬁlmaﬁ)&n%m 1, cyano, nitro,

trlﬂuorm’@&(,_@lﬂm_rome NmprIometgm azug( o- N;I_{é " 2NR"SO,RP,

'SOZNIER%OMBV\%\@@%&@kW _d\&i% % k OR”, ‘NRIOC(_O)R“

-C(=(pirePRHEY yLSR Ay st@o B, kngﬂbar.go@nm(_o}m‘ erWISC@t#O)NR“Rn

nd heter cI yl; each R5 and R 5a
I@Q(B&%\B IPCI ectagﬁ’lsf cgpiopikyhaplgar, élj‘éi’f%l hgteroglkyl, aryl,

heteréa&#rlf Llﬂ/?ﬁ[l%h%xlfarﬂ%@ g%tg%?gag)f(é&g C%g %Wl%f '%H&Yem sa1d alkyl,

cycloalRy D) AIRLY], allof(y0pR1.0heterdRyOCAyBIGR]L &ﬁtelfd%lﬁylélkyl; Cﬁ)mdzqyclyl 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™ NR'R! trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido,
NRSO,RB, -SO,NR'R!, -C=0)R!Y, -C(=0)0RY, -OC(=O)R", -NRC(=0)OR",
NRPC(=0)R!, -CEONR!R", -SSR -S(ORY, -SO,RB, -SO,NHC(=O)R',
NRC(=0)NR"R'?, -NR’C(NCN)NR''R", alkyl, cycloalkyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, heterocyclyl, and heterocyclylalkyl; and

R®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,
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- C(=0) NRLORL1, -SR', -S(ORL3, -S02RI13,
- SO2NHC( =0) R10, - NRLOC( =0) NR11R12,

WO NREDOIMNCN) NRL1R12, -OR1l, al kyl, cycl oal kyl, BECRES006/016526
al kynyl , heteroalkyl aryl, heteroaryl, arylalkyl

het er yl.al , eroc .and heter oc clyl al k .
hydro%ﬁser R DSBS TR S SRl oy, s,
[073: 0 heé(ﬁ"lflﬂplx“ ok ‘Wyl-(:(he?@k@ar;d@ddeakw —NR“)C(—O)OR”
heterocyc and’ terocyglyla

kyI are_optj,ona ally

NR'GiepRrt ut e@(mDi)IﬁR Rg,or Sibr,e gBEAR’ i ndS@Edent- S@zNHC(—O)Rw

NG LSRRGS LR . LB oo,

heterddalbcﬂamyl ¥RERYly], a%hetef\m&%nq 1trifluoronethyl,

| uor onet hoxy, trifl uoraonet h azi do
 HRLOSOIRESMpowDfRl R whereimRRIpse ecad—@emo
- OC( =0 , - NRI OC( =0 , - NRlOC( “2%
-C(=QN 1, -SR10,, - B_]<9 N=<
- S O R10, -N O)NRllRl /
- Ngd NR11F§1@,/§B@| , cycle N—geey| | N ©
het erogdryl, aryl al kyl het er oar yl al kyI , heter ocya/l

and hetRérocycl yl al kylR® and R6 is H, R%I kyl, cycl oal Ryl ,
al kenyl , al kynyl, ary], heteroaryl heterocyclyl,

wher ei sai d al kyl p"5ch oal kyl , j\l_{( al kynXlI 723

ar W==(het er oary| het er ocycl y e optl onal |
e 8r nore grdugsN-ngepen 0
sel ed from p%0, Mal ogen, cyano,] nitro, 1g® RSa

stiguted W R

2006/5119146 PCT/ UB2@66/ 016526 hy@foxy, -OR10, RS
NR1 1, trifluoronmethyl, difluoronethoxy,
trifluoronmethoxy, azido, -NRLOSO2R13, -SO2NR1OR"

- ( O)RlO -C(=0 ORrR10, -0OC(=0O R10, -NR10C(=0) OR11,

- NR10O R11, -C(=O)NRLFR%1, -SR10, -3O R13, -S02 ,
- SO2 O R10, -N =0 NR11R1 NRlOC(NCN)N 2

I ohetergg RAY! al ky

hePer oAr ykal kyl | %eten@eyclyl and Neterocycl@i
4. TR& renpound of claim 3, mhereln R4 is selected
from NNNN NO R5-1)--- SR5-1y OR5-1IY N, R6 RS
RERER5 NN N N NN SR58yNR6 R5 O R5a 5a RS

N\RG

5 Roa R5 R5 R NN N O R R5a RS N 0 RSN~NH “U

R5NN_R€ R5R5aNN _R N—<
RS/QN/ RG’N SRS Y

R5

N N—R® S
Y O%( r?l/
R® RS R®
5. The compound of claim 2, wherein R? is selected from
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5 RS '"SR6- N5 NV /ONNRR 58 R R R R I'I
1-21 ~kg NN=( N O/ NON-R6E O- ~SNR5 R5 R6 5.

wab@saompound of claim 2, wherein R4 is sel ect dI/U8906/016526
140 WO 2006/ 119146 PCT/ US2006/ 016526 N N N~ N=( ~J\
RS Rs\ s-N '"Ss,N OSRsa OORya RIII( R

/
~'1( O OM6. The conpou of claim4 or 5, 4mwherein RS
and re independ hal ogen, ,NEF(zyI, aryl , ,%F<
rein and ar GINYSDH onalF\lsyN

StIBut aw t h oneCor pmre groups i ng{fependent 'y
sel ected from hal ogen and -C(=O OR 7 he conpound a

claimed in any one of clainms 1-4 or 6, wherein R4 is

sel ect qqilefdfo%}}ouhh dﬁ‘clé\'ln Elﬂor £ Whersin RS anfll ¥ 2t Ql&péhc@ntly H,
O N~ Nom( ]SRH\FRI“ N, ‘ONHS NYS EtO N H Et

halogéia raf k- aryl N Whegm Em@ ablyhpad atyl aze eptignaty sphsututed with
one or n%reogr%ugsf in é:p%'ngsntll}f se?e’cteﬁ fro?ﬁ hAo geﬁﬂ an%—%(gb%l@@. I's

7. The compound as claimed in any one of claims 1-4 or 6, wherein R is

selected from:
s T *, >,
N— N— N— —
o, 7, T
N=— N— N— N—
ol e W

4
w
/ =

&

v
2
\_<O
Z-
/4
O

%, e e ",
== = v—(
/
Noo O NYO AN NeL S
EtO NHEt \r
0]
N.:< /N—
/(\ O —N N
N
Ph
8. The compound as claimed in any one of claims 1, 2, 4, 5, or 6, wherein R* is

selected from:

Br Ph CF3
9. The compound of claim 3, wherein R* is
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selected from N NN Nom{( N\ SN SN\ NHNS Br |
Y CF Ph a 9. The conpound of claim3, wherein R4 is
WA 2612006/ 119146 PCT/ US2006/ 016526 N S anPCHUS®0&016526

saturated or partially unsaturated heterocyclic ring
having a ring nitrogen, wherein 1-2 carbon atons of
said heterocyclic ring are optjonally substituted with
a group independently sél from hal ogen or al kyl
optionally substituted ne or nore hal ogen, and
the nitrogen of said h clic ring is optionally
substituted with C(=Q) MR1PR11, C(=0 N(R10)COR',
C(=NH) CH CN, or aIkyI fonal |y substituted mﬁth one

and Agg@%?at%u 3 iiali)ﬂe ) det?é,b%tg{c&;yc ?(‘;rggg Vén%aﬁlﬁg&htaO%P wherein
1-2 &Hﬁinma%mémﬁ’ r %1&1‘ ﬁ‘terb@yo?l@' ﬁﬁ%e&ef bﬁtﬁﬂﬂal&? &Msﬁﬁﬂtééf QﬁthF a group

1ndepbh:lehth sel@ctedsﬁgnshalogem ay alkyd omlonallbq mbst;tup@om mpe or more

halogml NaRld Rg %ﬁrF%%gS é 1%_&1%1\] lg RICNWNIQ '{#lg w &11}1\1 %ﬁ)st@uted with

C(=0yRPRiIN ¢t (eON{RI" DI, , ®ERIBIOH-BA, o8 alkyl optionally substituted with one
or more groups independently selected from OR', OPO;H,, NR!°R" and heterocyclyl.

e

F N=%a A E N

N ; N N= N N=("

The compound of claim 9, wherein R* is selected from the structures:

N
~N
/ 7 7 4
N=%°LL N=%°LL N=(* N=("
FOAL S FeALS S S
Oy-N HoN__N N NN
] /,/\/ d
N
o\/J

=

B 7 -

N=%'4
oY
N N
\ /
h ’Qo

11.  The compound of claim 3, wherein R* is

4

o
C

/7

/

Z
4
%
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142 WD 2006/ 119146 PCT/ US2006/ 016526 S and Ais a
saturated or partially unsaturated 5 nenbered
whedenoayel i c ring, wherein said heterocycli cPCT/IfR0&016526
optionally substituted with one or nore groups
I ndependently sel ected from_hal ogen, alkyl, SO2Me,
and oxo. 12. The conpound o}n‘q aim1l1ll, wherein R4 is
sel ected fromthe SthCtNﬁ@{ N =-~"" Neomi' N=~" N
--\ S(3/SF\ S\SNZ(- NO0=SS O LIZ NN= N=
N~ "N\ SN\ S\ N O N O\ 13. The
conpound of claim 3, in RAis N Eand Ais a
benzo ring, wherein th nzo ring is optionally

and Aigﬁbézslﬁ‘élgat?tf gvﬁ\:p}q% ggﬁggﬁq rdNéﬁg régé}% hé&%yifj ce ?fng,y wherein said
hetero&?@lﬁ: Tr%))%\@t%ﬁy sub&it@E@avi oRPb} 816 kYo Hbﬁddp%h’de@iﬁy selected

and al kyl optionally substltu ed with
from I@RIgEN, alkmsmM@randm@C( O)N( R 1)OR12. 14. The

<070t e Sompp RrBrgtain ORI SRR TR B RS,

B S 1 V\D 2006/ 11914 PCT/ US2006/ 0 6 6 F N=-~ N:")_%

' o NN N N: I\ S I\ $—
@/\3863 Io~ ﬁl()—l N- ?F XS
N O, N 0=3

W

/ 0=S 5

X R X
- 2y A
04,§ N\ 0#3~N

$
o o

13.  The compound of claim 3, wherein R*is

and A is a benzo ring, wherein the benzo ring is optionally substituted with one or more
groups independently selected from halogen, CN, NO,, C(=O)NR1°R”, NRIOC(=O)NR“R12,
heteroaryl optionally substituted with alkyl, and alkyl optionally substituted with OR!?,
NR'R! or NR°C(=0)NR'HOR™.

14.  The compound of claim 13, wherein R* is selected from the structures:
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LI\ SSI\V SSSNOYNHNI |

OMO 11 N NNN\ N
15. The conpound of claim?2, wherein R4 is

w@edoeatads from 144 WO 2006/ 119146 PCT/ US2006/ BABERH06/016526
HN / YL

O\ N~ |

Réa "2 °~ "~L, N~
Rc -2

Z;(} \O ~/ N

E X2 X1
@ reln R4

my

@5
(Ers

N=€t‘ N%

@N\

&JC@
L

<
\ wn

¢

5 (R5)

X4{ X3s 16. Th
a

MeO,

/NZl\ZZ N X5 X2

e

N
/

-

S

0]

J@i

dof cl

DSE~ NX5 R6 A
zs Y2) Y302C
R5 N N

rrslS

Cl

N_—_%S{” N=€:L

NC O,N

15.  The compound of claim 2, wherein R* is selected from
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HD5 D Y R6 wherein R6 and R6a are independently
selected fromH and al kyl. 17. The conpound of claim

waggoeiarei n R4 is selected from LIZ N T S NHXBES006/016526

S//N NN N4-1 NNINN,,N 145 WO 2006/ 119146
PCT/ US2 06/ 016526 Ix. NI~ N~ NI~VN-- N~ , 18. The
conmpoudiof cjai m 15, V\hereb‘hz,,R4 is gEA erein A

is a part unsat ura or fully unsgttrated
5-menmber gd heperocycli gy rigg, wherein gaid ys
het er ocycC ring is Refial |y subsyitu

i ndependent 6y with one®or) nore” al ky] gro ¢ 19. The
compound ofRcl ai m 18, erein R4 is fromthe
structures: S S NN N_N 20. The conpoufe of claim
15, wherein R4 is H X5 (xRc 0-2 21. The conpound
of cIaim20 erein R4|s electedfromthe,?
structureg N NS NS ONOyz he
conpound ,oF_ al m 15 wh rel R4 is N x R Y2 Y3

L Iﬂ

\
N_.z5 (R5)n/\:"_/ (R5)n/\—_—_/

ol N "‘%: N___\\/\LQL
éN X X' ﬁ A
X \
N \ e RO N=

16.  The compound of claim 15, wherein R is

RG

wherein R® and R® are independently selected from H and alkyl.

17.  The compound of claim 16, wherein R* is selected from

w
<



146 WD 2006/ 119146 PCT/ US2006/ 016526 23. The conpound
of claim22, wherein R4 is selected fromthe
wareoeaiuses: N=--~ NN NYS " "~N S O rN CJ CPCBUSI006H6526
N N 24. The compound of claim 15, wherein R4 is N=
X2 E tK wherein Kis optionally substituted
i ndependently with one or nore al kyl groups. 25. The
conp d of chai 4, whexeigy R4 is selected fromthe
straetures: 4, N N N OO0OSOSOS "N N={~+a
R6 O N Ré O~ wherelNg MN6.is al kyl. 26. The
conpound of claim 15, whergin R4 is Z1 722 G- Z3
wherein Gis optionally substituted i ndependently with
On, O TR nidokid ofEleinp$s, whkfein Rigs conpound of 26,
wherein R4 is selected fromthe structures: -11 N -
N= HNHNtz\ /N NAN,N 147 WO 2006/ 119146
PCT/ US2006/ 016 N=(", NS NHN\ ~N 28. The
conmpound of cl 4i , Wherein R4 is Z4

wherein A is a partially unsaturated or fully unsaturated 5-membered heterocyclic
ring, wherein said heterocyclic ring is optionally substituted independently with one or more
alkyl groups.

The compound of claim 18, wherein R* is selected from the structures:

3 &

N~
/N

20.  The compound of claim 15, wherein R*is

21.  The compound of claim 20, wherein R* is selected from the structures:

U @ °U U

The compound of claim 15 wherein R* is

N X
AES 3 ) 0-2
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N-Z5 R5 R5a 29. The conpound of claim 28, wherein R4

is selected from N N/ / eNt, NN 30. The
w@owpouds of claim 15, wherein R4 is N (R5)n PEITES®061016526

nis 0 or 1, and each R5 is independently NCO2,

aCfZQO) Nﬁw&ﬁ@mp‘;}n’\f&fg&;&%&@ %ﬁ}ﬂgﬁl gs}%p%%e%grﬁqq% f@%ﬂ%@““

[ ndependent sel ected fraegm hal ogen, «and NRI R11
31. The ck‘imﬁound of cl alNFFF(BO vvher e n X |s sel ect ed
fromt Quct ures; N&g‘l FFFFF

? iNiN p i N | N O H Et G Ow
~SSS' NN M ~oF 8 WO 2008/ 1 46

PCT/ U820®6/ 016526 CN N 32. The conpound of cl.aim 15,
wherein R4 is selected from N N/ (R5) ~y (R) n N
wiér ei The compouist oficlaign b, ovhereimB ' iss | ndependent |y NOZ,
C(=O NR1OR11, NRIOC(=0O N(R11)OR12, hal ogen, CN, or

al kyl optional| stituted with one or nore groups
independently/Nge‘r cted from hal ogen, OR10 and NR1R 1.
33. The compund of claim 15, wherein R4 is O N YN
"NOHAN NI ~sss' N CN ~SSS' N NO2

K

wherein K is optionally substituted independently with one or more alkyl groups.

25.  The compound of claim 24, wherein R* is selected from the structures:
/ / / /
N=(* N=(* N=( N=(
o=§ © o=s S 0 S o S
KO y
N
I
/ /
N =
0=s  N-R® o N-R®
k@
wherein R® is alkyl.

26.  The compound of claim 15, wherein R is

T
j _\<Zz
_

wherein G is optionally substituted independently with one or more alkyl groups. |

7.  The compound of 26, wherein R* is selected from the structures:
N
HN \ / HIN \ SN
>
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[T~ N. NNC NN) .~-sNNNF F 34. The conpound

of claim15, wherein RA is N X2 \-X1 35. The
w@owpouds of claim 34, wherein R4 is sel ect ed PCDOS100€016526

structures: NNN NO- O=0=S0=S O00--0Q0AS 36.

The conpquynd of claim15,,wherein R4 is 149 WO

2006/ 11&"@’6 PCT/ USZOOGNQ;VTB-SZG N X2 X1 X4=X3 37.

The owynd of cl ﬁ' QG, Nwherein R4 is NNNN OS S
O=SJS 0O0S O ZNON\ SOOO=1\4 |
<~ VN --~6 O NR6 NR6.0=S NR6 Q 38. The
C ou as cl ai in one ofi.clains 1 to 37,
e ﬁﬂﬁco OHP@fi“lB‘&?%n ﬁri}ngu’ssstitut ed with ORI,
NR1IORL1, NR C(=0) (&€H2)0.2R11, NR1OSO2R13,

het erocycl yl , ~0) (OR1) 2, an ami no acid residue, a

di pepti de or tripeptide, or Rl is a heterocyclyl.
39. The con‘aﬁznd ag/ claimed in any one of clains 1 to
38, wherei h R1y CH2) 2- OH, (CH2)3-0OH, (CH2)-NH2,
(CH2) 2- NH2, ) 3-NH2, (CH2) 3- NHCH( CH3) 2, (CH2) 2-
NHMVE, (BH2) 2-NMe2, (CH2) 3- NMe2, (CH2) 3- NHMe,

(CH2) 3NHC( =0) ez

29.  The compound of claim 28, wherein R* is selected from
Ve NS
N= N=\
/ng gVWN

30.  The compound of claim 15, wherein R is

N
¢
(R%) "

n

wherein n is O or 1, and each R’ is independently NO,, C(=O)NR10R“,
NRIOC(=O)N(R”)OR12, halogen, CN, or alky optionally substituted with one or more groups
independently selected from halogen, OR' and NR'°R,

31. The compound of claim 30, wherein R* is selected from the structures;
F
LN ¥ N ‘s‘fl\ ‘fl\ ‘éfl\
I Z l F ~N N ~-N
F HO .
FuF FF NO, g
2N 1N ‘I\ ‘fl\ ‘fl\
I/N ~N N N ~.N
Q |
HN/U\I}I/ N Me Et cl

o
\
\_/
O
=
()
o
N\
\_/
5
o
\\
\_/
\
\ _/
A
\\
r



(CH2) 3NHC(=0) CH( CH3) 2, (CH2) 3NHC(=0) CH2CH2NMe2,
(CH2) 3BNHS2Me, (CH2) 3- (pyrrolidin-1-yl),

w@ g ®1¢pi peri di n-1-yl), PCT/US2006/016526
(CH2) 3- (4- et hyl pi peridin-1-yl), (CH2)3-
(mor pholin-4-yl), (CH2)2-(pyrrolidin-2-yl),
( CH2) 3NH( C=0) CH( Me) NH( C=0O) CH( Me) NH2a ( CH2) 3- OPO3H2,
CH2- OgieH20OMe or piperidin-4-y|. 40. The conpound as
cl ai d in any. ofpclaims | to 39, wherein Rl is
( NH2. 4 conpound as clainmed in any one of
cl ai M.to 39, Nein Rl is Z- NR 7-C(=NR18) R19,
Z-NR17- C(=NR18) NR 20R21, Z-'C(=NR18) NR20R21, Z-O

NRD7 C( eI Raclaid (3 NReTei CR2 MREBIRIDrom
Z-NR22- NR23- C( =NR 8) R19, or Z- NR22-

NR23- C( =NR 8 Nﬁgﬂa%l 42. The co Fras claimed in
any one of aimy 1 to 41, wheri n ANI i s phenyl 150
WD 2006/ 119%46 PCT/ US2006/ 0165 ionally
substitfed W one or g)grdﬁps I ndependent |y
| ect rom hal Kyds, 1; 10p 11
Wher%\fﬁl r?5%‘;{ éetd(?r ogry se?agiét g%l flrsorcnﬁgﬂ)eﬁg?]néwillﬂ?% - CEEOINR R,
NR‘ODZI/#(D)N(RI ORET, kblogamiGN, qytkylipptiomlly wtbstittbd with one or more groups

stltuted nde nden g, or nore hal ogen.
mdepgg enflyselegled ggegq, @ﬁe%‘“{ﬂR%l one of claims 1 to
4233 whefp anﬁ!’o‘undi%fﬂaﬁﬁ‘% ~wheteift ’di§ | uor ophenyl,

2- quoropheny ., 3-fluorophenyl, 2-chlorophenyl,
3 chlorophenyl 2, 5- dlchlorophenyl

O
hIoropheny - di cht, & N -
Ulchloropheny 2{chl or o- 5} f uo¥%phenyl7f ) T
2 fl 0-5-chloro yl, 2-chl - 5- et hyl ph )

2-trifluoronethyl -5- quorophenyI
2-fluoro-5- nethoxyphenyl thiophen 2 yl,

th| p en- 3- yI hmprothloph dyj ,
NS -c'\fﬂ oropy“k N Nc))/’i

-chI Wﬁpy i di n- 3
4 fI oL pyﬂldln 3- él i £ uoropyrlder | .
e conpound as clalned |n any one of clainms 1 to
43 wherein Arl is 2,4- difluorophenyl. 45. The
ound as clainmed in any one of clains 1 to 44
2 I's phenyl optionally substituted with one
/g groups i ndependently sel ected from hal ogen,
OR', CN, N2, -OP(=0)(OR10)2, C(=OOR1, or
AWZ |s heteroaryl sel ted from. pyridyl, thiophenyl
opt4- onaT]P%ICWfiPQP@Hn £ W% %{F‘P;h i mi dazol yl, and
pyrazol yl op&agnally substituted with NRLORL1 46. The
compound [aimed in any one of clainms 1 to 45,
wherein Al 2\i s phenyl, 2-nethyl phenyl,
3- met hyKpheny 4- et hyl phenyl , 3, 4-di net hyl phenyl ,
3,5-dine henyl, 2-ethyl phenyl, 3-ethyl phenyl,
4-t-butyl phenyl, 2-chl orophenyl, 4-chl orophenyl, 3-
f13r Op’bﬁ‘é"é/dm%(fanmo@ elagRhe n\‘l&hereﬁ 18 HQE&’[S@‘YIJOm the structures:

3, 4-di chl or ophenyl nltrophenyl - hydr oxyphenyl ,

3- (CPOSFQ) yl, 3- an1@p enyl, 3- car@ phenyl , N
3- cyanoepngT - pyri yrldyl 0=¢
5-nmet hylth en-2-yl, h Ithlazqg d

2-(1H i m dazol - 2-yl),
36.  The compound of claim 15, wherein R* is
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(1 Himdazol-4-yl) or 3-am no-1 H pyrazol-5-yl. 47.

The conpound as clained in any one of clains 1 to 46,
wob@sein4@r 2 is phenyl. 48. The conpound as PCHUS®O6/016526

in any one of clains 1 to 47, wherein Wis S. 49. The

compound of claim1l or 3, selected fromthe group
consi sting of*

3-(5-(2, ¥ | uor ophenyl ) - 3- (oxazol - 2-yl ) - 2- phenyl -
-di hydrgz 1, 3,4+t hi adi azol -2- yl ) propan-|-am ne;

3-(5-(2,%9-di fl uor ophenyl ) - 2- phenyl - 3- (t hi azol - 2-yl ) -2,
3-di hydrd(TXé; 4-t hi adi azol - 2-yl)propan- | -amne; 3

5 -difluo rrethylthlazo

3 y1) }§°°HPP8H9‘1¥ go‘g %‘&QF&C‘B 53, 4
th| adi azpl - 2-yl ) propans1- am ne; 151 2006/ 119146
PCT/ Lﬁ%& 6/ 016526 R‘ b WQ —v{h
3-055( 2, 8- di f | uofg; enI) 3(4@( azol - Zﬁ
enyP- >3 di hydr o- thi adi az&l - 2= | ) pr opan-
-am ne; - (2-(3 - am nopropyl )-5 (3 -fluor ophenyl
-2-phenyl -1, 3, 4-thiadiazol-3 (2H)-yl)-3, 4-
di hydr opyrrol - 2- one;
3 (5- (2 -dlfluoropmp )-3-(4,5-d%p ot hi azol - 2-

2- gl )7[ 2,3-dih 1393, 4- thi gl g 2-yl)pr %
-am -(5-(2, uor ophenyl ) 3 (5 - met hﬁ_y
,4-0 adiazol-2-y|)-2-p enyl -2, 3 -

di hydro-1, 3, 4-t hi adi azol - 2-yl ) propan-1-anm ne; 3
-(5-(2,5 -difluorophenyl)-3 -(5 -ethyl -
1, 3, 4- oxadi azol - 2- yI) z-phenyl 2,3 - hydro-

1,3, 4Nt=f(had| azol - opan- - AN
et byK- 5- \2Rf 3- alnm prapyﬁ) 5- (@—S lekaérophenyI) 2-p
heny «3, 4-t hi adi a 3 (2H)- yb :

xad azol e- 2-caf boxyl at e;

é lge%ogﬁﬁqung 3(82‘1_6111’&?1) R E)llnﬁfﬂrf o?arl]n%gﬁ %7, RIRPAA R is atkyl

opuo%aﬁly O&thmt@di Zvign R, NRR", NRIOC("O)(CHz)O R NR‘OSO R,
diflu rophenyl ) - 2- ((met hoxynmet hoxy) net hy Id) !
hetero@ﬁéﬂyi-Oli(,@)@R@m arljagie acid residue, a dipeptide ot ‘a tripeptide, or R' is a
yl)-5-met hyl -1, 3, 4- oxadi azol e; 3-(5-(2, 5
heterg }_C%luor ophenyl) - 2- phenyl 3-(1, 3,4-thiadiazol -2-yl)-
3-3b.hydTlee dorﬁpcﬂmdtab ichikhed ol ard- ()ﬁe)q:frodmms -1 tb 38awihm&m R1 is (CHy)-

OH, (0B S Ro0R )t el Mt “chfi ABARAES, (-
NHlxgé hydf(@ )%\Jﬁf&h' ad(}q 9’%4«1&@;' ) pr (tm,n? Hmne (CH,);NHC(=0)Me,

f1 Uoro -3-(3-neth '4- oxadi azol -
(CH&W@@)@K@%;}%Z 3CH2)3NHC(—O)CH2CH2NM62, (CH2)3NH802MG (CH2)3-

dlh. 01,3 thladla yI) i
Gyt SDs. IR ERRERTTS 05 o B e petidfgiano, , (Cro:
(morfhd1id-#20) (@{M% Q%ﬁrdlrﬂﬂifll)dr H—z)3NH(C =0)CH(Me)NH(C= O)CH(Me)NHz,

4-t hi adi azo ropan amn
(CH2)3-OP03H2, CH,-O- CHz or p1per1d1n— -yl.

40.  The compound as claimed in any one of claims 1 to 39, wherein R! is (CHy)s-
NHo.

41.  The compound as claimed in any one of claims 1 to 39, wherein R'is Z-
NR!-C(=NR'®R®, Z-NRY-C(=NR'})NR*’R*, Z-C(=NR'¥)NR*R*, Z-0-
NRUCENRIHNR?RY, Z-0-NRV-C(=NR®R?, Z-NRZ-NRZ-C(=NR™)RY, or Z-NR*-
NR23_C(=NR]8)N-R20R21

42,  The compound as claimed in any one of claims 1 to 41, wherein Ar! is phenyl
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3-(5-(2,5-difluorophenyl)-3-(1-nmet hyl -5-phenyl -1
H 1, 2,4-triazol-3-yl)-2-phenyl -
wQ2®edidiy@r o- 1, 3, 4-t hi adi azol - 2-yl ) propan- | -BEI/082006/016526
3-(5-(2, 5- d|f|uorophenyl)-z-pheny!-3-(5-(trif|uoroneth
optlo%aliy s[umtgﬁ}etghl E}Fér?%zlgrl) lapgypéhupzsl i%&g%%nﬁ%&fyos_ei[e’cted from halogen, alkyl, -
ORIO?br( ﬁ]ﬁlq{ig’t(%‘ Agluﬁraom&ﬁﬂy) s&e({téd HoupfAeHIRAYI dr Pyr{dyl,Whdtein said
i adi azol
pyrldwﬂ in pritionally 3ubistithied itidgper nﬂxxmtbro@pahnmr@mlﬁ@n

352y HSY BPOGINN: 235 bR ARNEAD, e N5t pheny

2,4- dﬁ]u%rdﬂhleﬂyil @Zﬂ}loerHén)er mroﬁhenﬁm%ﬁllorophenyl 3- chlorophenyl 2,5-
uor opheny

3- h
dlchlfpr@phqrwboﬁe? dishlerenbsyyl; d1°’ - dzclxﬁwphezwghérﬁrglcghéopﬁlenyla ¥ Shloro-s-

B 0 M) S SRR Sy

fluor&@hehyl( 2-fuatbiS-methopyyeyyl) {BoplemA3Hyl, 3hiophén-8-yi.- b-ehloadthipphen-2-
r ot

31, 255k Aot GoRbRbtinas S Sty pppviianh +Apprppuidind-yl, o

3,6- d?ﬂdo?o;{y%d% 2-yl.
difl uorophenyl) 2-met hyl - 2- phenyl - 1, 3, 4-t hi adi azol -3

( 2}4) yl’ljhescqmdm}ad -as rladmad tijanyl ione of Qialrgs 1(te-433 wherein Ar' is 2,4-

nopropyl)-5 -(2, 5 -difluorophenyl)-3 -(5
dlﬂuorﬂgfﬂ ol 34th|ad|azol 2-y1)-2,3 -

d|4SY dr OFH, cdnfpdulid aslcR#néd ilr%)ﬂy)cﬂi&&ff@llalms 1 to 44 Wherem Ar? 1s phenyl
3-(5-brono- 1, 3, 4-t hi adi azol. - 3 5- gf_fr 1o 10
optlogﬂiy[ ;u(bgtl‘glprélnwth 'L@ng Of {OMRFEl US| 1ndepen enily seIecte alogen, OR™,
10 ,114 az op n r
NR (;IQCO nﬁéS@P'(zoy(%% éﬁ“(gb;(ﬂﬁm 6r APGs S@'h@\%r&aﬁ@ ?é?écted from

't on”*conpf’i Srng a conpound as ¢
pyrldghych@phenyﬂ optiahatly dubsBtutaheith gikd imkerolyl ainldypyrazolyl op’uonally

we@rrier. 51. A nethod for inhibiting the
S“b“HF@§W9§ﬁ§§~ ‘of cells, conprising contacting said

celd.s Widvoipoahd %QElaMﬁecﬁi'ﬁ%S}ton@Bf @laﬁﬁ’ﬁpwmﬁ viferein Ar is phenyl,
clainmed in any one of clains 1-49. . The method of

2-metHydphengll 3-mpibylphand aftanetbylpkenyt.e3, éaiwaethykpbpmsé 3pglimgthylphenyl,

2l SRR AIRRGTRb 5 o BRI B, >

ﬂuor@}ﬂféﬁ?lSl t4. ﬂﬁbr@plliﬁfmyl Slmgrofm@mdund 4&ﬁclﬂbﬂipl’(a€f/1 i B—rﬁr()phenyl 3-
of clains or a_pharnaceyti.cal | y ccePt
hydr@@ﬂ)h@l%eﬁé@ﬂ’oz’alﬂbplﬂﬂny b RRGRPRERY, PRy Aeyanophenyl, -
t t _ - -
oS AP A, o ) i,
(1H- midazrajlﬁt}d) ontratines B epyrarohb- }dmr anl mal a corrpound as

cl gj me |n a ne of clai
oiEk rmac B FRsEd 25 EBpREbRETS % of HEFRDF t 46, Wreipdinis phem
effect iy éo?nﬂduﬁétas @Fanﬂé@i‘ﬁ%& oﬁ@bﬂcl‘aﬁﬁﬁpfd 1) whebein AV is S.
nmet hod of treating an abnormal cell growh condi tion
i M huReecampaanil wfiklaim 1 or 3, 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-
yl)propan-1-amine;
3-(5-(2,5-difluorophenyl)-2-phenyl-3-(thiazol-2-yl)-2,3-dihydro-1,3,4-thiadiazol-
2-yl)propan-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;
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conprising admnistering to said human or animal a

conpound as clained in any one of clains 1-49 or a
w@b@sireaeat i cal |y acceptabl e salt thereof, in BCI/HIOI016526

effective to treat or prevent said abnormal cel

el 1 S8 CaorinigtPerety b Ehu g O a1 SRR .0
t%ﬁglxlﬁegﬂﬁg_%ﬂgﬁ{gf eglt ;?/(remarlr?unt of a corrpound as

phar ﬁ-&%&@mmnrqpﬁ):é@ﬁw@mh@aﬂ} 2tphemédf,3 4dhiadiazoled (B yD-3,4-
i nhi ki ki nesin, conprising contacting said

d@?’%@@' 91 9 corrpound as clained in any one of

cl ai Bg5-12 4Qhﬂﬁorap}miml)FmQEﬂﬂik@dfdﬂylaztderdl)-aiqﬂmnylal 8-dihydro-1,3,4-

thereof. _ 58. A nethod of treatlng a

thigdigzel- @MDPéQR?é‘d]i anEw: condition in a human or ani mal,

conpgic HLAGs- -2l

COTPEI(5159 ARSI HOIGHIYRD.RyAoI 2o

dﬁ@@ﬁ%EigﬂﬂBMEﬁﬂ%%BBﬁﬂﬁmmdeﬁmﬁe one of clains 1-49 or a

EP fa ;g?g—ig.%ltcgﬁ régl? f)p‘jl-g?%tgglzfg aﬁ»{&ﬁlazgl mel-Jilphenyl 2,3-dihydro-

1 M AfRidiel-2-yIpsbmhedagmrdi tion 59. A nethod of
ihhibiting mtotic spindie formation, conprisi

adni pthgl-2(21(3raminonsomAl-sn(B 6 whideaophaniit2- ke ﬂéef\-tm%hazol-
3@38“@%1% SxadParR Ry -Qar%&%g&tgl ng to any one of claims 1-

npound” according to any one of clains 1-49

f Of G{E—(Blanilﬁt@*rai@m 5-(8,5-diffberoplsenydf2-phenyip Suhthiadiazol-3(2H)-yl)-

ding tq any one of clains 1-49 in the
Nnﬁhﬂf]aéﬁtﬂ"@d@?(’laz A% anment for the treatnent of an

abnob 8l o GedifuGoBied )R 0l R methoRy) MERFRL. phtRA-1,3,4-
thiadiazol-3(2H)-yl)-5-methyl-1,3,4-oxadiazole;
3-(5-(2,5-difluorophenyl)-2-phenyl-3-(1,3,4-thiadiazol-2-yl)-2,3-dihydro-1,3,4~
thiadiazol-2-yl)propan-1-amine;
3-(5-(2,5-difluorophenyl)-3-(5-methyl-1,3,4-thiadiazol-2-yl)-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-
dihydro-1,3,4-thiadiazol-2-yl)propan-1-amine;
3-(5-(2,5-difluorophenyl)-2-phenyl-3-(5-phenyl-4H-1,2 4-triazol-3-yl)-2,3-
dihydro-1,3,4-thiadiazol-2-yl)propan-1-amine;
3-(5-(2,5-difluorophenyl)-3-(1-methyl-5-phenyl-1H-1,2,4-triazol-3-yl)-2-phenyl-
2,3-dihydro-1,3,4-thiadiazol-2-yl)propan-1-amine;
3-(5-(2,5-difluorophenyl)-2-phenyl-3-(5-(trifluoromethyl)-1,3,4-thiadiazol-2-y1)-2,3-

dihydro-1,3,4-thiadiazol-2-yl)propan-1-amine;

3-(5-(2,5-difluorophenyl)-2-(4-fluorophenyl)-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-yl)-2,3-

dihydro-1,3,4-thiadiazol-2-yl)propan-1-amine;

3-(5-(2,5-difluorophenyl)-3-(5-methyl-4,5,6,7-tetrahydrothiazolo[5,4-c]pyridin-2-yl)-

2-phenyl-2,3-dihydro-1,3,4-thiadiazol-2-yl)propan-1-amine;
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3-(5-(2,5-difluorophenyl)-2-phenyl-3-(4,5,6,7-tetrahydrothiazolo[5,4-c]pyridin-2-yl)-
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-aminopropyl)-5-(2,5-difluorophenyl)-3-(5-methyl-1,3,4-thiadiazol-2-yl)-2,3-
dihydro-1,3,4-thiadiazol-2-yl)phenol;

3-(3-(5-bromo-1,3,4-thiadiazol-2-yl)-5-(2,5-difluorophenyl)-2-phenyl-2,3-dihydro-
1,3,4-thiadiazol-2-yl)propan-1-amine;

and salts thereof.

50. A composition comprising a compound as claimed in any one of claims 1-49
and a pharmaceutically acceptable carrier.

51. A 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 1-49.

52. The method of claim 51, wherein said cells are cancer cells.

53. A kit for treating an abnormal cell growth condition, wherein said kit
comprises:

a) a first pharmaceutical composition comprising a compound as claimed
in any one of claims 1-49 or a pharmaceutically acceptable salt thereof; and
b) instructions for use.

54. A method of treating or preventing a fungal or other eukaryote infection in a
human or animal, comprising administering to said human or animal a compound as claimed
in any one of claims 1-49 or a pharmaceutically acceptable salt thereof, in an amount
effective to treat or prevent said infection.

55. A method of treating an abnormal cell growth condition in a human or animal,
comprising administering to said human or animal a compound as claimed in any one of
claims 1-49 or a pharmaceutically acceptable salt thereof, in an amount effective to treat or
prevent said abnormal cell growth condition.

56. A method of inhibiting abnormal cell growth, which comprises administering
to said abnormal cells an effective amount of a compound as claimed in any one of claims 1-
49 or a pharmaceutically acceptable salt thereof.

57. A method of inhibiting kinesin, comprising contacting said kinesis with a
compound as claimed in any one of claims 1-49 or a pharmaceutically acceptable salt thereof.

58. A method of treating a microtubule-mediated condition in a human or animal,

comprising administering to a human or animal in need thereof a compound according to any
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one of claims 1-49 or a pharmaceutically acceptable salt, in an amount effective to treat or
prevent said microtubule-mediated condition

59. A method of inhibiting mitotic spindle formation, comprising administering to
a warm-blooded animal an effective amount of a compound according to any one of claims 1-
49.

60. A compound according to any one of claims 1-49 for use in therapy.

61.  The use of a compound according to any one of claims 1-49 in the
manufacture of a medicament for the treatment of an abnormal cell growth condition in a

mammal.
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