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CROSS-REFERENCE TO RELATED APPLICATIONS [0001]This application claims the benefit of
U:S. Provisional Application No. 61/139,479, filed December 19, 2008, the content of which is hereby
incorporated by reference in its entirety. BACKGROUND OF INVENTION [0002]Apoptosis is how
recognized asyan@sseiiial biological process for tissue homeostasis of alttivingspesies. In mammals
in particular, it has been shown to regulate early embryonic development. Later in life, cell death is a

default mechanism by which poten(t:iél p&mgmﬁl&é&b opRl§EYLying cancerous defects) are

removed. Several apoptotic pathway COVEred, and one of the most important involves
the Bc1-2 family of proteins,iayg;g% WW t% it ?%ﬁ"gﬁ called "intrinsic")
pathway of apoptosis. See, 1al NuN. 0 sma;SR%“jri,‘ efﬁ‘é%l ' g : 505-219. The structural
homology domains BM, BF12, BH3 and BH4 are characteristic of this family of proteins. The Bc1-2
family of protef®98aA be fUFHRFREEYIAR A thFds SR S OEFATHOPBHABI many of the
homology domainsi gaek: profiéin Dectains s arsjihdbiolagical attistitis (eeshyvinetheritdins pro- or anti-
apoptotic fun io]pgf LOOO?i 'I'.Qseegé%tsubgroup contains proteins having all 4 homology domains, i.e.,
BHI, BH2, BH Yand BH4. Thelt ger?é'ral effect is anti-apoptotic, that is to preserve a cell from starting a
cell death process. Proteins such as, fok exampsuBstor BebriMebiand 13f1-1/A1 are members of
this first subgroup. Proteins belonging to the second subgroup contain the three homology domains

BH1, BH2 an(g;%yg’z fnd h%ve pag)gro.—aTP%Ftotlc effggt.s'léhce;['\slxé%&]ag% fer Cra(valsentatlsvp roteins of this
second subgraup are Bax ARdHEA

K 'Eina |)E?%Pl%n% ird subgroup IS co psgaocc)?sprg eins containing only
the BH3 domaissanbomensthess Dilthisisgbrpaes drcnaawedly weterisdlew dasagbigashipvproteins.” Their
biological effec! R e, Gel /S AiPARRPIRN GBI it BAd Bk bl 1o, Biafyand Puma are

examples of this third subfamily of protejns. The exac }gr?Sechani m by.which the Bc1-2 family proteins

o) S

regulate cell dRSTHAYER PR SHERHRERPRAMAF RS SRS (S50 BIEHIBBITARIEIRYS an active area of
research in thé<eitNae: comuvidniBeavirabapohipethabigagé legelatonebwetddeatiedpyoBcl-2 family
proteins, the BE3:0nly.AIateins, A6%, rHeE sasagntized AS@itier RS eIy, (& @hBlisnend Bid) or

"sensitizer” (e.g., Bad, Bik, Noxa, Bmf, and Puma) proteins depending on their regulatory function.
[0004 ]The keﬁﬁﬂ%@%é@%ﬁ@% SRR YPHEE REARPBRREh e fn BT Actions among the
three subgroupsdaasateyarrs cetisl/ Reodnt stutiss2hava it ethituedl bidate fhelsnedianisms by which
pro-apoptotic 1 a%g%a%?% bgrot a%a%’&%%&é%ffﬁﬁ%'P&ﬁ%&{#&k’é&%@%@ﬂi‘@w a cell to undergo

programmed c er receiving Intra- or extra-cellular signals in cells, post-translational or

transcriptional a@ihvaiarosiBz SR {phstelassHizd o fHecs P BHF IS & & & primary inducers
of an apoptotiggaseade haldreydes.as ane steRithenastyatiopaltbripraapepioti¢ proteins Bax and
Bak on the mitochorﬁdrﬁal mgmbgane %{ggélsé LEJCRI%rtancgva#ion of Bax and/or Bak that are either already
anchored to th%‘emi SERERYAT Menibrane BF Pnlgra &6 s membrane, Box and/or Bak oligomerize to
result in mItOCfEBngiﬂ oute#@%@p@%%% r@ﬁé@é‘é}%{%s(m%\%@l g{hﬁ)ﬁ%@%%%@chrome C, and
downstream activation of effector caspases, to ulti ategly result’in cell apoptosis. Some researchers
hypothesize tHet-d&thif 33136 ydR6teind t& §erpahsaetimh A BidParE tackgatd " in that these

proteins directly£agagedir oanpeRtats preteisiBaroand Baltdadsiiate MO MEnpbiBpther BH3-only

proteins (e.g., Bad, Bik.and Nqgxa) are .. itizers" and induce and Bak qligomcrization indirectly
by binding ant#—a’a%%b%%cc %}?Bt{éﬁlﬁgl(%{lg.@c?f@, aé%f}%, Tﬁgﬁ\k}\}?ﬁé? %%rﬁapdicgﬁgg%fﬁg and "freeing-up"
the "activator" BBz yophsteiprnd shiiovnissatire iy st emaldyadaivgins Bidldpdptstc proteins (e.g.,
Bax, Bak) toé@qg}eagguﬁ.@tpr?qgﬁgS@gg{]eﬁgew g0 %t%TréleHtai ﬂ@h.%ﬁg@r@ggmz etr)lga(ljge and
segeuester Bax an irectly_ an -only protejns, regulates this interaction by binding to
antiapoptotic profel §“§§?§?}I’sﬂ6i5€"é’€?§3§ g&ﬂ?&}ﬁ)\ﬁ%ﬁ%ﬂﬁﬁgﬁoﬁsﬁlfgw e r%ﬁlease Bax and Bak.
See, Adams, &Mtcamdc@miyi@g @tmﬁg@@(é@@@@ﬁd_ﬁ&%@ssiﬂwwsg@m gt ml._l@aience (20_07) 315,
856-859. Althquglh.hg exastiisiagionRm.irayah whishihe anlioaiek Ri-Rpaptotic Bel-2 family

proteins regulate apoptosis remain under debate, there is a large body of scientific evidence to show
that compound@83Ridith iﬁﬁbi?tﬁ@ﬁﬂa&%%?’@hﬁ%rﬁ@ﬁrﬁéi%& URHGAFBHOAE B %amily proteins
promote apoptasignnigalfpriRoNs] Dystrattatet apaptetieiet ivayd-hauai hbegotinplicated in the
pathology of r‘%%‘gMa lonjfigar hdé%‘?ﬁs%% SHED aé%n%%%r%%’f@gec{‘e‘?sﬁ%gé{ﬁ %‘E‘s‘c"ﬁ'&%ﬁ.&% iggulated
apoptosis), suclras Yor example, Alzfleimers s Isease; and proliferative diseases (down-regulated
apoptosis) sudietiie fepiexaaipteciciiribe soisntsi AvmUTaItTs &a ses ymathresthf srapatienctnditions. [0006]In
one aspect, the implication that down-regulated apoptosis (and more particularly the Bc1-2 family of
proteins) is involved in the onsct of cancerous mallgnancy has revealed a novel way of targeting this
still elusive disease. Research has shown, for example, the anti-apoptotic proteins, Bc1-2 and Bcl-xL,
are over-expressed in many cancer cell types. See, Zhang J.Y., Nature Reviews/Drug Discovery,
(2002) 1, 101; Kirkin, V. et al. Biochimica et Biophysica Ada (2004) 1644, 229-249; and Amundson,
S.A. et al. Cancer Research (2000) 60, 6101-6110. The effect of this deregulation is the survival of

altered cells which would otherwise have undergone apoptosis in normal conditions. The repetition of
thace Aefaecte acenciated with 1inrearnilated nrolifaratinn iec thorinht to bhe the etartina nnint of cancarniic



[0007]These findings as well as numerous others have made possible the emergence of new
strategies in drug discovery for targeting cancer: If a small molecule that could mimic the effect of
BH3-only proteins were able to enter the cell and overcome the anti-apoptotic protein over-expression,
then it could be possible to reset the apoptotic process. This strategy can have the advantage that it
can alleviate {hg prakiamof drug resistance which is usually a consequepgef:apapili¢ deregulation
(abnormal survival). [0008]Researchers also have demonstrated that platelets also contain the

necessary apoptotic machi e.d., Bax, Bak, Bel-L. Bcl-2.cytochrome ¢, ¢ 9, caspase-3 and :
APAF-1) to efélﬁ%atg:gﬁraq%rn%&%% ﬁ%%é%’ %?cﬁg%?ﬁg %ﬁ%ﬁg%agep%%%loeﬁcc %g%ﬁév%%/f %\Ithough '
circulating platster prodivrstio ids.a Bioraval Play sioleyisisicprocessBadnBilsbsest Hide w5 are caused or

exacerbated %@pggﬁg&&gﬁm&%ﬁﬁﬁg acivatianofsipteigitnl he above suggests that therapeutic
agents capable of inhibiting anti-apoptotic proteins in platelets and reducing the number of platelets in

mammals maylae sgeful intratingdiestbianbelicseordiianeanidiseasesathadedtaieharacterized by
an excess of, or undesired actit\(]z%ltggn of,lg)lateletsf LOt (’)n(;{‘%&‘%%b g(l‘}é%Potr%;grigsv ‘Iar][%. as developed a
class of small O M35 i p?e&}té?n%ﬁu fic ,(i’.g., ~r37and ABT ) that bind strongly to a

subset of antitapbpidtc BelnRgratsms inchihgBab@idsel andant-Buipieticsybaioypivetkly to Mc1-1 '
and Al, and ejlibits;mechanisn-hased evintexiciyn Thesecompouids.wese sesteddnanimal studies

and demonstrated cytotoxic activity in certain xenograft models as single agents, as well as enhanced
the effects of EFRIFHEIERCHHGHHE A SRS G R PR R BRATPRIBHATERABH used in
combination. Sa&afite pBKEs-ahiC prcanRes(Z008) 631342 1348 sand thaprDelly, M.F. et al. Cancer
Cell (2006) 10, 389-399, These in viva studies syagest the. potential utility of iphibiiars of anti-apoptotic
Bc1-2 family 6?(%%%2%2%&30 e%%?ncgrs'\tao%?iéi‘seases th’atsinveolvé?’ a dysregul%lted apgg;trotic pathway. [00

1 0]The natur&PeigHESERIRIRERAS BBtk 4p dpt swicopondripd mRpHrdRin §HehBeFs vary in different cell
types. For examplgidn yopngaptate Bis thealxd qraieirdsdhigitioexpresradiaotbplais an important role
in regulating cell death (life span) of platelets. Alsp, in certain cancer cell types,.the cancer cell's
survival is attriBHed 1 gﬁe"%%%%r%gou% |3ﬁeg%fﬁ%eé%)%f§§%f%%ﬁ% O%ﬁggjé{)%stﬁte%ver-expression of
one or more amitepopdontoBist Reprotin fermigbiiertipe (MMM bWhe felsesingertasiiredié for Bel-2 family
of proteins in EAMRLRGRARGRICKIGINBRYLY caBSSrRUSARE RoEMA(LE- rdiamigaegerous) cells, and the
recognized inter-cell type variability of cl-%fmilg}grote{ir&%ﬁées&ﬁion, itt IS dvarg;%geous, to have a
small molecul&HSTor ?1'3%%3%35%%%%95}%1 BB SR BIREY B UHR % oS Subset of
anti-apoptotic Bied, Rifyetellats)ydorsexarhpl gt am‘amf-éipmﬂmmg% #fagrifpanepndieinthat _
overexpresseg i g,qatIRin, GANGRNMPRPSHAN ABRIEEHMES aagi@ OpmaYHeRfRr certain

il

advantages in the clinical setting, by providing: for example, the flexi ayto select a dosing regimen, a
0

reduced on-talfERIcHRc ematizin shhadend et g ARk eems A orBAB A BhHa4R%n observed in

Bcl-2 deficientuigg)ptStephiakayamapi-2 - NAD-§1 994919 inB8IBMB#Fan®011]In view of the
above, there ig a need in the,art for nﬁyﬁn ules therapeutics that Selectiyely inhibit the activity
of one type or f %ﬂ%%eﬁ o%%é%nt?gfﬁ‘ggjt%t_lc Bc{igi;%rétéﬁl%, %\? examéle, B@Bcl-xL anti-apoptotic protein.
The present irgértisrpienteritiie aieHs eeBRURMN ARYIYRoRRY] 91821 d488is a compound of

Formula | (R1}dSedoRordBudddstindt Midk-5pBrlotle pOIQiAs Engage and seqeuester Bax and Bak
directly and all BH3-only proteins regulates this interaction by binding to anti-
apoptotic proteins (e.g., Bel-2, Bel-xp, Bel-w, Mcl-1) which results in the release Bax
and Bak . See, Adams, J.M. and Cory S. Oncogene (2007) 26, 1324-1337; Willis,
S.N. et al. Science (2007) 315, 856-859. Although, the exact interactions through
which the anti- and pro-apoptotic Bel-2 family proteins rogulate apoptosis remain
under debate, there is a large body of scientific evidence to show that compounds
which inhibit the binding of BH3-only proteins to anti-~apoptotic Bel-2 family proteins

promote apoptosis in cells. -

[0005] Dysregulated apoptotic pathways have been implicated in the

pathology of many significant diseases such as neurodegenerative conditions (up-



or a pharmaceutically acceptable salt thereof, in which 12.1 is independently a member selected from
the group consisting of Ci_6 alkyl, 01-6 heteroalkyl, C2.6 alkenyl, 02-6 alkYnYI, C1-6 haloalkyl and
halogen, In Formula I, the subscript n is an integer from 0 to 2, wherein when n is 0 then Xl is -CH2-,
-C(H)(1r)- or -C(Ice)2. Xl is a member selected from the group consisting of -C112-,-C(H)(Ra)-,
-C(12.2)2, -OweNbirhyesaddeR2)-, -N(C(0)R5-, -N(C(0)01R2)-, -N(S(0)217?)-peUS@yanBiG1S- -S(0)-, }
-S(0)2-, in which R2 is selected from the group consisting of Ci.s alkyl, C2-6 alkenyl, 02-6 alkynyl, C1.6
haloalky 3 &arslopliv s halanen: X eaniab AMAofR-ALeieash indgaendemtly sclected flom the
group consisting of C(H), 0(R2) and N, in which at least one of X22 and X2b is Cal) or 0(R2); and in
which R2 is irflisettdeniy-segulaiedyapoptosis) such as for exagplgaggncen gAML “rom the group
consisting-C(QQR s s(OpNRAemINRIGQ)Ras-S(0)2R", -S(0)Rd, -S(0)2NRbltc, -Rd, halogen, -ON
and -NO2. For the R2 substituent, Rb and R' are each independently selected from the group
consisting of ypdrogen, 01t alte/isPRidtadkenyictRritiakgnyi-Culdtbdivatikytiveaptiially Rb and R,
together with the atom 19 whish each.Js AHBENRT A SPRBINGE iRRBP@edfud - membered

heterocyclic rl%g comptising 1 to 2 heéteroatoms selected from N, 0 and S as ring vertices; and Rd is

selected from aatiggragy ksrisisalg arevelevangl aaiaf s FH A SE ASF4RY T8 Rhloalkyl. In

Formula | A is\gsiRmbeosetasise, lenanhepgposti: pansistire b and Bpkxh -4z (@¢8--(R )0-1 "(R10-2 ;
[0013]in which R3 is independently selected from the gr ISH v Rr, -Ole, -CN, -NO2, =
halogen, -C(O%Ifé%? S—@(&f%ﬁ?éflg?t}ﬁ%e%k%%?? lﬁoﬁfég%&%lggg _%%%%%ﬁg‘g@g(o) 5, 5(0)Rg and -Rg. For *
the R3 group, PiscardiR{2808abH dudtiniencd. ateleBiashiepsnBioniyrcadere % the group

consisting of hydroges. ok 4@ kylu &R KRNY JE kK yybak4dnomaocyt and -{CH2) 14 phenyl, or
R and le, or Rh and\l‘%g together with.the ajom tO‘WTiCthI a%rju <i;§ ﬁt\tﬁ?%%’oﬁfo et[i,‘ca)/naelly combined to
form a 3- to 7- B R HR ASrBRY RHETHIR G R SHIpNENS T ek RS S EaIeCtad from N, 0 and S as
ring vertices; andRodis selestedtfsinathengrdopndisiesistificotBitivmityheasxis&eiéenyl, C24 allcynyl

and C14 hii'O%ngkiﬁe@msm%msd%wa%ﬁ@%gﬁg&p;&g_@g{gtm% pdihwdtich Y is N, C(H) or
C(R4); X3 is -N(H), -N(C1.3 allcyl), 0 or S; R4h, if present, is inde endept%/éselected from C14 alkyl,

Cl4 haloalkyﬁ@%%wmt@4%ﬂ9mlwar8§e@ﬁ H@S_%th? Iél%l-aqg Oteins can

rrence, is independently
selected from ibexgtauipreopsistio ohd ()RR sCOINREET ar@(@)RI, -NRhC(0)Ri, -NRhC(0O)NRIIR,
-0C(0)NRhR', -NRI1C(0)0R, -C(=NORh)NRhR, -NRhC(=NCN)NRhR, -NRhS(0)2NRhRi, -S(0)2R,
-S(0)2NRhW, {NI(035(0)2RT hdRACEARE) NIERS n@(=SYN RARS heRhpRRIPERehalogen, -NO2, and

-CN, in which Bh.and Rl a1 &ach.0ceW TR ARG At6.6a5h dengndesiheseleciashiiom the group
consisting of hydrogen, C14 alkyl, C2..6 alkenyl,%%- lkkYnY], C3-6 Y

6 loalkyl. 014 haloalkyl, phenyl
and - (CH2)1-2pKeMs et SRS AT e RIARH RIS Etﬁ‘@?%?ﬁ”ﬁﬁ%%%?"%gﬁ %%"QP M Aigingld

m to Wwhich each is attached
are optionally sadrdigieskio tferantadpotooile mewibereddrxptesgoycticriigoddrhpreifiyle o 2 heteroatoms

selected from N, Q and Y| i ] [ Lansisting afL1..6 alkyl, C2.6
alkenyl, C24 aiﬁ%f’gﬁc ?—%’%gualéorgl %/%%ﬁ%%%gﬁﬁﬂgggggﬁﬂ&%1.4 Phenyl; or in the

/ cyl _
alternative, R.Zspsesstedf ﬁ@&f?ﬁ’ét@‘rﬁﬁfﬁkﬁ%ési%?@%f‘ consequence of apoptotic

deregulation (abnormal survival}.

{0008] Researchers also have demonstirated that platelets also contain the
necessary apoptotic machinery (¢.g., Bax, Bak, Bel-a, Bel-2, cytochrome ¢, caspase-
9, caspase-3 and APAF-1) to execute programmed cell death through the intrinsic
apoptotic pathway. Although circulating platelet production is a normal physiological
process, a number of diseases are caused or exacerbated by excess of, or undesired
activation of, platelets. The above suggests that therapeutic agents capable of
inhibiting anti-apoptotic proteins in platelets and reducing the number of platelets in
mammals maybe useful in treating pro-thrombotic conditions and diseases that are

characterized by an excess of, or undesired activation of, platelets.



0 ciL,N-ORk taH CI RP and in which le is selected from C1.6 alkyl, C2.6 alkertyl, C2-6 alicYIlY1, C3.2
cycloalkyl and C14 haloalkyl. In Formula I, L is absent or is a member selected from the group
consisting of C6_10 arylene-C1_6 heteroalkyLene, C5-9 heteroarylene-C1.6 heteroallcylene, C14
heteroalkylene, C1.6 alkylene, C1-6 haloallcylene, C2.6 alkenyiene, C24 alkynylene, -NH-, -S- and -0-,
wherein the alkylene, alkenylene, alkynylene or heteroallcylene portions of the L group is substituted
with 0 to 4 R5a substituents selected from the group consisting of halogen, -le and =0, and the
aromatic portio fthe L gr is, substituted with 0 to 4 R5b sybstituents, selected the group
consisting of hﬁigog%?-OIe,f%’Lgé?%%H& réRf l % %cr‘e%% éit%véo 5 e?(l:tég%s%r%%rlﬁ ﬁ?(le %i?gelfﬁﬁ %oérr%_oé?s}ting of C1.6
alkyl, C24 alkenyly 2+GatkimrsOL-cARESIBhHd ABT-C4% thatdaikydt-@gtioteaisubss oo R5'

substituents ?‘tta%?ﬁ&%b_ﬁ?om%ﬁﬂ‘&&Eﬂ&ffﬁéﬂaﬁﬁ%ﬁﬂ%lzlR@Q&%ﬁﬁﬂ?&%‘Q:I@r fowil g % to 7- membered
carbocyclic ring or a 5- to 7- membered heterocyclic ring comprising | to 2 hetcroatoms selected from
N,0and S as ??ﬁ”d'\}é’ﬁ%éé} AbeHBIE FROR B A SRR LT L rF SRt ARRBIBEL S TFom the group
consisting of hyskiegena:Giha0 aligys G GealkemdieC 24 atiinytanity Gl cerhaloabodrand wherein
optionally le and Ig,‘ltofgethe Va\{ithﬂ pgs%o S to t\{Vh:i;% %%cckhl'c%tatg?%hed arc ombined to form a 3- to 7-
membered heténr%c‘y% ic Tifg ¢ cprismgﬁ &' heteroatoms selected from , 0and S as ring vertices. In

Fommla 1, E ischsmirtperpontivaloeehoopistienaieiiandcs whosaleddtoohinieonradp: consisting of

phenyl, C5.6 hetereanyl 037, heteracyeenlkyl and G237 cvaloalkybiand eptionatiyfused to E is | or 2
rings independently selected from the group c,onsistine% of a 3-to 7- men]be_red %arbocyclic ring, a 3- to

7- membered Het4/GRYRNA HingP 2 Hen e AT 4 Fd 4B SHeESHERBEPEE Bt S4romatic ring, in which
E and each ringnapiioradafiseshinobd thd dperidentlyisubstitutedamitinO faiiseRGssbbstitucnts selected

from the group.consisting.o -NE -SR", -OR", -C(0)OR", -C(0)NRPR2, -C(0)RP,
"NRPC(0)1e, -0C(1 Y\‘?v%%ﬁéé%%%&%g%%é%%%gmp, NRPC(0)012T, -C(=NORP)NRPRg,
"NRPC(=N-CN)NRPRP: -NREHNZNRERGi2 ()22 NRRR Scrle calfis N92iN3,-CN,
_Z1-NRPRP, -Z-SR",~Z"-OR", .7-C(0)OR", -Z1-C(O)NRPRP" -Z1-C(0)RP, -Z-NRPC(0)12.11,
-71-0C(0)11% DRERAPETOINE Bt 21 Gesto) KR pRBPIS IINREE 518 B4 ERIBRP)NRPRP,
-Z1.-NRPC(=N: ORINRBR s Zd aNRIRS{QI2NBR ey, rdld i6 (B3 RRing deI S{O)RNIRP Ban) 1-N0i,-Z1-12s

and -Z1-CN. In Faormula |, Z1.is selected fro r isting of i@ kv 2.6 alkenylene,
C24 aIIrynernéz,'I%eEg hé%é?éle{]llg)? ene C%@ej} %}/%Bo%aﬁﬁﬁ%gg%z %Q%S%te%ggycﬁéﬁﬁﬁeﬁe; RP and BY
are each indepésdbrthzdetisaet thomonirioprihv By7casaiyiy Getatesrgasieneb aikenyl, C74 alkynyl,
03.7 cycloalkyl e fmhaisineuelsalkyhr-pbamkandméEbili-crphenykiedsspieeiaddromrthe. group

consisting of Ch6 ailcyl,.C1.5 haloalkyl, C24.alkenyl, C2.6 alkynyl, C3.7 cycloallcyl, C3-7
meterocycloalkol SonaHIE T4 S o8 ST, PR e e Foe BRI nt P and RP or
RP and le, togethercavithrthe) atdm suliivictreactris sitactib i pareogtibyatf Beb@ Bimel to form a 3- to 7-
membered heteragyglic ring.QRtionaliv sempsiaing d4te 2 heigresioms seleaigdfiom N, 0 and S as ring

vertices. le is selected from the group consisting of phenyl, C5.6 heteroparyl, C3.7 hetergcycloalkyl,

C3-7 cycloalkySEHETIGHERS FALarErR YIS PRy R ST GERtY RRGESG From the group
cpnsisting‘ of a @dﬁiﬂ{s}ﬁﬁﬂh@@d&mm@yd%ﬁﬁgﬁa Belid fﬁmﬁhﬁﬂmﬁmmmrﬁeypfksgédg, a bgnzene
ring and a 5- toig- m%{nmgeg%%ﬁpé%gog{gg\aa&eggge g&gpl%g@gé%%g}ﬂ Qptionally fused to le is each

independently duBstitited wi 05 R7 substituents selected froni the group consisting of halogen,
-NR1RS6, -SRY2REAZE0¥0 2 diniciloniive bopmrdireniRopoyrpls. Helorzity REerE0)Nau,
-o?()O)NR}fe, -NR G QWL & (eI MNRRG: t&kﬁléﬁé%{\t@hl)?ﬁ(ﬂé)ehhlBﬁ&%%(hﬂ@@(a@(o)ﬂlﬁ,
-S(0)2NRile,-NO2, -N3, =0, -CN, -Z2- Nan,.Z , ~Z2-0Rt, -f- ORt, -Z2-C(O)NR

117P -Z2-NR1 i?%@@é%ﬂé’%?ﬁ%ﬂéﬁi’%ﬁ‘éﬁzﬁﬁ&%‘éﬁ))&?ﬁ%&%ﬁ?@fﬁb)o1e, 72-
C(=NO012.1)NRRUHS ZBMID (SRPEANMR 11le, -Z2-NRS(0)2NRcle, -Z22-S(0)212.% -Z2- S(0)2NRRa,
-Z2-NO2, -Z2-N3 and -Z2-CN. Z2 is selected from the group consisting of C14, alkylene, 02.6
alkenylene, C24 0@kjdylenelrOnies' vétbeahiipcherc it arrpRia Headden smal peneietity selected from

hydrogen, Oi_6 @lieyherlcSihaloalkilefadefy Alkaii/in Ode domieaanse-c-d tabkdrphanyl, C3.7 cycloalkyl

N

and 03.7 heterocycloalkyl; R.™ is selected from Cj.4 alkyl, C1-4 haloalkyl, C2-6 alkenyl, C2_6 alkynyl,
C3-7 cycioalkyl?wtf’%%]@%%?&ﬂ?yf%ﬁaaf(’élﬁi)glefﬁﬁlﬁgﬂwlﬁﬁﬂ?ﬁﬁ’técﬁﬂiﬁ% ST%S? &ht, Rt and BY or
}Z." and R.", togetheriwithith#satdmstahishiekteach is attached, optionally arc combined to form a 3- to
7- membered heterocyclic ring having 1 to 2 heteroatoms selected from N, 0 and S as ring vertices.
[0013alln a first aspect, there is providedVa3bpaB3hd of Formula x2a x2b



N"x2c B-L---E RN '0 A or a pharmaceutically acceptable salt thereof, wherein R1 is independently a
member selected from the group consisting of 01,6 alkyl, Ci_6 heteroalkyl, C2_6 alkenyl, C2-6 alkynyl,
01.6 haloalkyl and halogen; the subscript n is an integer from 0 to 2, wherein when n is O then Xiis
-CH2-, -C(H)(Ra)- or is a member selected from the group consisting of -Cl2-, -C(H)(1e)-, -C(R52, -0-,
-N(H)-, -N(Ra)-, -N(C(0)Ra)-, -N(C(0)012,)-, -N(S(0)2Ra)-, -N(S(0)1e)-, -S-, -5(0)-, and -5(0)2-, wherein
BY is selected from the group consisting of 01.6 alkyl, C2_6 alkenyl, C2.6 alkynyl, C4-6 haloalkyl, Co.
cycloalkyl and[hgdogen;oraiad X2kxanshXricodre each independently selected from the group consisting
of C(H), 0(R2) and N, wherein at least one of X22 and X2b is 0(11) or O(R2); wherein R2 is
independently%ﬁ&@ﬁe{j from the group consisting of -OR’, -NRbRc,-C(0)0R, -C(0)NRbilc, -NRbC(0)Rd,
-S(0)2R6, -S(0)R6, -S(0)2NRbRe, -Rd, halogen, -)((;QI and -NO2, wherein Rb and lit. are each
independently selected from the groqgﬁé_)sas'rs%i of¥ydrogen, CIA alkyl, 02_4 alkenyl, 024 alkynyl,
and Cm haloalkyl, or optionally Rb and Rt, eli??g\dw_{hﬂegatom to which each is attached, are

combined to form a 3- to 7- membered heterg ycll)é ring comprising 1 to 2 heteroatoms selected from
N, 0 and S as ring vertices; and Rd is selédjed fom the group consisting of 01.6 alkyl, 02-6 alkenyl,
C2.6 alkynyl and haloalkyl; A is a member selected from the grolp consisting of: 9 Se? 1s (R3)04and
wherein R3 is independently selected from the group consisting of -NReRf, -ORe, -CN, -NO2, halogen,

-C(0)0Re, -C(OyNReRG3 MRl ARiptYReS(0)RR, NRES(IBRgin8PI2REIBEAHIRGband -Rg, wherein

Re and Rat eagh. j e c r isting of hydrogen,
C14 alkyl, sz%ﬂlIﬁﬁgﬁgaﬁﬁiﬁgﬁ%%%%%ﬁ%&&% ) Gcg&lggggrr%'ﬁf, or Re and Rg

together with tAk#tdnt-te hinelrdaer felogen 8 AraubphitkaPEsinedndtess o3t fo 7- membered
heterocyclic ring TomgEsiRg e id heterodtoms el eatashfromdi-O@ny. Sassingexerices; and Rg is
selected from the rauR.SRSISiNg Gk VL e Aliah Cadplyny . ang L4 haloalkyl

N(R™-, -NC(O)RP)-, -N(C(OYOR™M-, -N(S{O)R*-, -N{S{O)R™)-, -§-, -8{0)-,

-S(0);-, in which R*is selected. from the group consisting of C,.4 alkyl, Co.¢ alkenyl,

Ca. alkkynyl, Cy.¢ haloatkyl, Cag cycloalkyl and halogen. X*®, X and X* are each

independently selected from the group consisting of C(H), C(R*) and N, in which at

lcast one of X* and X** is C(H) or C(R?); and in which R? is independently sclected

from the group consisting of ~OR®, -NRPR®, -SR®, ~C(Q)OR®, -C(O)NRPR®,

-NRPC(O)RY, -S(O)RY, -S(O)RY, -S(ORNR RS, -RY, halogen, ~CN and -NO,. For the

R* substituent, R® and R® are each independently selected from the group consisting of

hydrogen, Cy alkyl, Coy alkenyl, Cy.q alkynyl, C, 4 haloalkyl, or optionaily R® and

R° together with the atom to which each is attached, are combined to form a 3- to 7-

membered heterccyclic ring comprising ! to 2 heteroatoms selected from N, O and S

as ring vertices; and R®is selected from the group consisting of C.g alkyl, Cos

alke_nyi, Co.¢ alkynyl and Cy.¢ haloalkyl. In Formula I A is a member selected from

the group consisting off '



B is a member selected from the group consisting of: 0 OH (R48)and 0-2 ,r-OH 0/ wherein R4e, if
present, is independently selected from C14 alkyl, C14 haloalkyl, C24 alkenyl, C24 alkynyl, halogen
and -CN; L is absent or is a member selected from the group consisting of C6_10 arylene-C1"6
heteroalkylene, C6,9 heteroarylene-C1_6 heteroalkylene. C1,6 heteroalkylene, C1.6 alkylene, C1.6
haloalkylene, g £ @lsgdene, C2,6 alkynylene, -S- and -0-, wherein $g aliswisRessalkenylene,
alkynylene or heteroalkylene portions of the L group are substituted with O to 4 R5' substituents
selected from the group consistl[,)hg of halogen, -le,and =0, and the aromatic portions of the L group are
substituted with 0 to 4 R5 sulstifuents selecteg.fxom the group congisting of halogen, -OR,
-NRIV,-NO2, and CN; where IéNis selected ffo B Bfoup Ccme{éting of C1,5 alkyl, C2,6 alkenyl,
C2,6 alkynyl, C1.6 hetero{g‘iﬁg ).6 halq@;/ @ 4optionalfl§g,a[ﬁ wo R5a substituents attached to
the same or different atom la 'Be ‘combi#ted to form & 5- to 7% iEbered carbocyclic ring or a 5-
to 7- membered heterocyclic ring comprising | to 2 heteroatoms selected from N, 0 and S as ring
vertices; and wherein le and R, at each occurrence, are selected_frpm the group consisting of
hydrogen, CI-6 alkyl, C2.6 alken, C2.6 alkynyl and Ci..6 haloalky], and wherein optionally RP and R,
together with the atoms to w each is atta(quc,l are combin Hgr) 3 3- to 7- membered
heterocyclic ring comprisin'i heteroatomg s€lected fro and S as ring vertices; E is

hydrogen or halogen; or in the 2 ethative B elected fram Beﬁn@onsisting of phenyl, C5.6
heteroaryl, C3.7 heterocycloalkyl and C34 cytloalkyl, and optionally fused to E are | or 2 rings
independently selected from the group consisting of a 3- to 7- membered carbocyclic ring, a 3- to 7-

membered hete?8¢gdlic ring: ¥BehBere it RATIYS 1RF 64 St bE B RetarsisiBiehic ring, wherein E
and each ring SpfRpaliyfused tNB.arelizdeper0snHS, stIcsINBFRd WillrO(@B R6 substituents selected

NRPC(ORP, SR b P D YAy “NRRC [0 BRE A N BB NRPRG,
-NRPC(=N-CNJN&R P RPeunRIR 052 Rsirren deyydy viecier diom the migun 2ooMeyag a3, =0, -CN,
-Z1-NRPRQ, -234R8Bo 43, ; GHOR,.-dikeSOINRERRY 1 43,-GUNRRy - £kt NBR(O PRy 2d: -0C(0)121,
ERREL R

optionally combined to form a 3- to 7- membered heterocyclic ring comprising 1 to 2

heteroatoms selected from N, O and S as ring vertices; and RE is selected from the

group consisting of Cy. alkyl, Cos alkenyl, Co.q alkyny! and Ci.4 haloalkyl, Bisa

member selected from the group consisting of:

1 4b 1
a I N iR a Y i(/s .
R Y a2 N\k

in which Y is N, C(H) or C(R™); X% is —N(H), -N(C.; alkyl), O or S; R*, if present, is
independently selected from Cy.4 alkyl, Ci haloalkyl, C,.4 alkenyl, Co4 alkynyl,
halogen and -CN. R*", at each occurrence, is independently selected from the group
consisting of -C{O)OR!, -C(OINR'R!, -C(O)R!, -NR *C(O)R, -NR"C(O)NR"R,
-OC(ONR'R’, -NR'C(O)OR, -C(=NOR")NRR', -NR*C(=NCN)NR'R,
-NRS(O)NR'R., -S(0)R’, -S(O):NRR, -NR)S(0),R’, -NR'C(=NR)NR'R/, |
-C(=S)NR'R!, -C(=NRE)NR'R!, halogen, -NO,, and -CN, in which R® and R! at each
occurrence are each independently selected from the group consisting of hydrogen,
Cis alkyl, Ca.p alkenyl, Cog alkynyl, Css cycloalkyl, Ci haloalkyl, pheny! and -
{CHy)14-phenyl, or RPand R, ()1{R§'1 and R, together with the atom to which each is

attached are optionally combined to form a 3- to 7- membered heterocyclic ring



-Z1-NO2,-Z1-Rs and -Z1-CN; wherein Z1 is selected from the group consisting, of C1.6 alkylene, C2.6
alkenylene, C2.6 alkynylene, Ci. 6 heteroalkylene, C357 cycloalkylene and C3.7 heterocycloalkylene;
RP and Rq are each independently selected from hydrogen, 0_6 alkyl, C1.6 halcalkyl, C2_6 alkenyl,
C3_6 alkynyl, C3.7 cycloalkyl, C3-7 heterocycloalkyt, phenyl and -(C1-12)1_4-phenyl; R is selected -
from the grougsessissingso C1_6 alkyl, C5.6 haloalkyl, C2.6 alkenyl, C2_gcatkgeys@8s0% cycloalkyl,
C3.7 heterocycloalkyl, phenyl and -(CH2)1-4-phenyl; optionally within each R6 substituent RP and Rq
or RP and Rs, toaether yith, the atom. o whistyeash i atiaghess arg aptianallyigpmbined to form a 3-

to 7- membere eter cyc‘ilc rng optlonz;%&y comprising | to 2 hetergatoms selected from N, 0 and S as :

ring vertices; Retaeaskimtabereaprsensiving ebhaiatig SfstiliRay'cs-e2Hatetomy, C3.7
heterocycloalkgho&idyT qul@agjéyh@ng@ppm@ ly frsed, imbrsiace inahatingataach independently
selected from the isting of a 5- to 7- membered carbocyclic ring, a 5- to 7-membered
heterocyclic rlf‘l g é:)é%gfeﬂ? ﬁ’r'?&pa‘hod1 4*8"45"6- membered heteroaromatic ring, and wherein Rs and
each ring optlonally fused to Rs is each mdependently substltuted with O to Rj\lsubstltuents selected
from the group cqnsisting of halogen, -NR1R#-8Rt, )0121 C . “Z(0)Rt, -NRtC(0)R",
-0C(O)R", -NWCOINRRU, -0CEINGY, -NRIGEHORV é Ie)?NRtRu‘*., CUIN-CN)NR'Ru,
-NRIS(0)2NR' F\I;h g(O)ZR » -S(0)2Nau, -NOZ2, -N3, 0 -CN, -Z2-NRtRu, ZZ‘éRt -Z2-012t,
-Z2-C(0)012t, -Z2-C(0)NR'Ru, -Z2- C(0)R", -Z2-NWC(0)Ru, -Z2-0C(0)1<", -Z2-NRtC(0)NRI-RO,
-Z2-0C(0)NR'Ru, -Z2- NRtC(0)OR", -Z2-C(=NOW)NR'Ru, -Z2-NRiC(=N-CN)NRtRu,
-Z2-NR'S(0)2NRIZY, -22-S(0)2RS, 22-S(0)2N- Rd:RUO Z2-NO2, zz 3 and -Z2; C<R| wherein Z2 is
selected from Ekﬁ\g)aup&cons«ugﬁn &1_6 alkyls Q 6 alkedWerie;RE2_6 a y%ﬁ@he and C1,6
heteroalkylene*R."and R" are eac¢h mdependently selecﬁéd from hy’drogen C1l.6 Qlkyl Cl _6 haloalkyl,
C2_6 alkenyl, C2_6 alkynyl, 40-2)14-phenyl, C3-7 cycloalkyl and C3_7 heterocycloalkyl; R' is selected
from CIA alkyl, C1_4 haloalkyl, C2.6 alkenyl, C2.6 alkynyl, C3-7 cycloalkyl, C3.7 heterocycloalkyl and

-(0-12)1-4- Pheny(_ly and Wlthln h ubstituens, Reﬁhd Ru or Rt and WI, together with the atom to
which each is t;ﬁg ma*bptlorhg re mbine ﬂb\ 3- to 7- membered heterocyclic ring having

Ito 2 heteroatorns selected frém N OMnd Sag nng vertlces [0013b]In a second aspect, there is
provided a compound, or a pharmaceutically acceptable salt thereof, wherein said compound is

selected from the, g %%9@&%%{9&%&59 sha;ﬂ?@igmé@'@z%uwnyl s eycloaliyl and

carbamoy1)-1,2,3,4-tetrahydroquinoli azole-4 carboxyl ic acid

_(benzo[d]thiafots8jRekarkbiayeis B 4 iﬁest?aﬁyéquaﬁsr A 98?6%%‘%.(: acid:

6-(4- (benzo[d]mming Mcagpam@y;k)g:k mtamwkanezﬁ béctetsatyeroquinexabalbAhai colinic acid;

6-0 -(benzo[di X alrf% 9/1 2 th é‘illél Ilquze}{ e%éseznﬁué@% gl in ¢ acid; 6-0
z‘fﬂ%— & %' £ Eyé ’[etra ?

-(benzo [(flail a car amdyl) uin ol in-7-y1j-3-butoxypicalinic acid; 6-( |
-(benzo [d]thiaZ8l3-t axrHameyapin t 2@@&@?&&9&%’&%&@%%%?@% ¢y Imethoxy)p ico
linic acid; 6-0 -(banzeldiihi azabdsyicamhaney)ih 8.3.4 rEtralbydrasineloet EimAHER-(2-oxopyrroli
din-1- ypethoxy)picolinig acid; be d]thiazol-2- |carb 1,23 4-tetrahydrog u in ol
7y 15 SRR RET PR ST . B e cromate Plons S SAY
-(benzo[d]thiazoh@iyledrihidiald-R: > bsttetninyelrstadiFotm e g1gup-¢ongstipg of halogen,

(dImethylam'noaﬁihygﬁﬁ@@faﬁmmem@@&pm&@iﬁ A0t selected from the group con515t1ng
6-(1- (benzo[dlthlazol -2- ylcarbamoyi) 1,2,3,4-tetrahydroquinoli (;;%1) -3- %ﬁy |coI| acid; 6-0

-(benzo [d]thia?bfpsixtiam Blavh S slYEFafya SRR I P&S’H ¢ acid; 6-0
-(benzo[d]thiazely2wi Bérbsntydils R Bikd edrade saroouindidrent-gtbjns «BL @nelthybaﬂdiﬁm@l)phen

yepicolini ¢ acigh ({1 ; 3050l e saudePtRAMpz's 8 A IRAAIYEIAOUIBFIR AngL)-3-(2-(pyr

din-2- ypethoxygplc olinic acid
comprising 1 to 2 heteroatoms selected from N, O and S as ring vertices; and wherein

R® and R, at cach occurrence, is selceted from the group consisting of hydrogen, Cyg
alkyl, Ca.s alkenyl, Cps alkynyt and C,.¢ haloalkyl, and whercin optionally R" and R®,
together with the atoms to which ecach is attached, arc combined to form a 3- to 7-
membered heterocyclic ring comprising I to 2 heteroatoms selected from N, O and S

as ring vertices. Tn Formula I, E is hydrogen or halogen; or in the alternative E is



6-0 -(benzo[cl]thiazol-2-ylcarbamoy1)-1,2,3,4 etrahydroquinolin-7-y1)-3-(2-(py din-4- ypetboxy)picani c
acid; 6-(4-(benzo[d]thiazo1-2-yi carbamoy0-3,4-dihydro-214-benzo [b][1,4i0xazin-6-y1)-3-(3-(pyri
din4-yl)propoxy)pi colini ¢ acid; 6-(1-(benzo[d]thiazol1-2-ylcarbamoyl)- ,2,3,4-tetra ydroq uin ol

(phenyl ethynyppicolinic acid;

(E)-6-(1-(benzgfsithipmakr-ylcarbamoy1)-1,2,3,4-tetrahydroquinolin-7-y 1 pd+(dssfisonasipay!)picolinic
acid; 641 -(benzo [d]thlazol 2 ylcarbamoyl) -1,2,3,4-tetrahydroquinoi in-7-yl)-3-(4-

fluorophenetho |n|c cig
6-(1- (benzo[d)%ﬁlazoaoﬁil“ car rbug Cf)n %S% ﬁft%% Ky(ﬁsoﬁq%?fr:% fite ‘}-ci) % m%ce%%xglethoxy)plcol|n|c

acid; 6-(4-(berrrd Eé@maqlngma@@ﬂ@amyxﬁg@mr@@rbﬂm ﬁwﬁﬁ}{in@%séafmest%) 3-(3-
phenoxypropoxyRisohinis aeids@A243 1m in ARARRRX¥BbeYctkg] a(hapzo[d]thi azol -2-y1
carbamoyl)- 1 ,2,3 ;4- tetrah dro yin oI in-7- %1 p colipi ¢ aci 6%{}

azol-2- yIcarbaPﬁWRﬁrid Eef?rlf %%I& R Bérﬁ%%‘yffé?oﬁgl %l col in ic acid;
6-(1 -(benzo [d]ﬂgmabﬂewmhamdyﬂl)@@ﬁm&tmmmﬁmnﬁwe@h@wpﬁi&h&h@wﬁpl col ini c acid;

6-(4- (benzocaff%@%hb&lﬂaﬁwsxic&c@f%m IRIRE LRG0 KRk Ik (R, IikEnoxypropoxy)p

colinic acid; 3-(2-(4-(aminorn ethyl)phen oxy)ethoxy)-64 1 -(bermo[d |azol 2- fcarbagmoyl) 1 tetrah
ydrodu in olin-7Rpi€EHARE: a@@)ﬁfgf{q O)Rp - pC(O)Rq 2OCIOR,, NRCORRR

é%e%(;[:;’gl[ﬁtzdezmamMRM{bg}&% tgtml@;dﬁ@q&ﬁm;lm}ﬁ%z@}?@mmmmgﬁylphenypplccilri]nilc acid) -
0. rah ydeo in-{-y, imethylamino)p

enethoxy)pi co%%%g a %G]% I- %}@f [dﬁjﬁé iﬁ ylgg’bg‘m QZ tetégéihégroqzlﬁo
n-7-y1)-3-(2- (M@ﬂ%t@@ﬂfn@pﬁ@ﬂ@%ﬁeﬁwﬂ%@&? irdi &é@ﬁp »6%1“’(%&(@‘}8]thlazol 2-yi :
c(al;rbam([)gll]%r)l 1, gl 1%d @ﬁghzqq@%g };E/]t.):?]dé @)quillﬂao)gyplr@g(?ggfxy)mc?ﬁ:mc aC|d) 6h0

enzo iazo i carbamoy etra uin @ m amino)ph en
yI)propoxy)plc& P@&WP@% (%eﬁ?o%hﬁﬁ%ﬁg i %‘?ﬁN)% % S(% E %
/A-tetrahydroq Gif@HNIFS1 - B-180(4 - Z(metﬁyllﬁmme&%?ﬁn bxymmkﬁblswl@m@iémm 6-(1 -(benzo
ldith azol -2yl catham elsi, Og%ﬁcﬁﬁtﬁia%gax 00 HIBOldR: "oy DditPiak?, c(dimethyl amin Oph

€noxy)propoxy)pi nic aci
heteroalkylene, Cs.; cycloalkylene and Cs.7 heterocycloalkylene; RP and R are each

independently selected from hydrogen, Ci.s alkyl, C, haloalkyl, C,.¢ alkenyl, Cr6
alkynyl, Ciq cycioalkyl, C3:7 heterocycloalkyl, pheny! and -(CHy)..-phenyl; R is
selected from the group consisting of Cy.¢ alkyl, Ci.¢ haloalkyl, Cys alkenyl,

Ca. alkynyl, Cay cycloalkyl, Cs.7 heterocycloallkyl, phenyl and -(CHz).4-phenyl.
Optionally within each R® substituent R and R® or R and R’, together with the atom
to which each is attached, are optionally combined to form a 3- to 7- membered
heterocyclic ring optionally comprising 1 to 2 heteroatoms selected from N, O and S
as ring vertices. R®is selected from the group consisting of phenyl, Cs.¢ heteroaryl,
Cs.7 heterocycloalkyl, Ci.7 cycloalkyl, and optionally fused to R®is 1 or 2 rings each
independently selected from the group consisting of a 5- to 7- membered carbocyclic
ring, 2 5- to 7- membered heterocyelic ring, a benzene ring and a 5- to 6- membered
heteroaromatic ring, and R® and each ring optionally fused to R’ is each independently
substituted with 0 to 5 R’ substituents selected from the group consisting of halogen,
NR'RY, -SR', -OR!, -C(0)OR’, -C(O)NR'R®, -C(O)R’, -NR'C(O)R", -OC(O)R”,
-NR'C(O)NRRY, “OC(OINRR?, -NR'C(O)OR”, -C(=NORINR'R¥, -NR'C(=N-
CNINRR®, -NR'S(O),NR'RY, -8(0),R”, -S(O),NR'RY, -R", -NO,, -N3, =0, -CN, -Z*-
NRRY, -Z%.SR", -Z2-OR", -Z*-C(0)OR’, -Z2-C(O)NR'R®, -Z*-C(O)R", -Z*-NR'C(O)R?,
-Z2-OC(O)R", -Z*NR'C(OINR'RY, -Z--OC(O)NR'R?, -Z*-NR'C(Q)ORY, -2%-
C(=NOR)NRR", -Z>-NR'C(=N-CN)NR'R", -Z>-NR'S(0);NR'R", -Z*-S(O),R’, 72

8



6-( -(benzo [d)thi azol -2-y1 carbamoyl)- 1 ,2,3 ,4-tetrah y drod uinolin- 7-y1)-3-(2 -(4-
- (dimethylamino)benzylamino)eth oxy)picol inic acid,
6-(1-(benzo[d]thiazol-2-ylcarbamoy1)-1,2,3,4-tetrahydroquinoiin-7-y1)-3-(2-(4-(tertbutoxycarbonylamin
o)phenoxy)ethoxyjnicolinic acid;
-(benzo[dithiazol-2-ylcarbamoy1)-1,2,3,4-tetrahydroquino1M-7-y1)-3-(2-(3-(tertbutoxycarbonylamino)p
h enoxy)ethoxyjpi colinic acid; 6-(1-(benzo[d]th iazol-2-ylcarbamoy1)-1,2.3,4-tetrahydroq
uinolin-7-y1)-65(@NRBy HEipEIRZifE 1) SB+AHEN dif ie-Ricarddryti Gagidup consisting of
3(3- (benzo[d]{L, 3qioxql- é’%‘%é)l?ﬁ@:?@@f@ﬂq&@%o@'Q‘té?&!:ﬁr\%ﬁébﬁn&ﬁx%’)“%@éﬁ‘n

tetrabydrocmlnohn -7-yDpicolinic acid; benzo[d]th iazol-2-ylcarbamoy1)-1,2,3,4-tetrahydroq

uinan-7-y1)-3-pdepepdentiienianiee o ey Sawmabih- tah3onkhdx Hc acid: 6-0
-(benzo[dithiazg): 62534@%”%@?%)1@?364@@@%95@@&99%73#—91&:{&:?33@%&;“ pyrazol4-yDpicolinic
acid; 6-(1-(benz d thiazol- 1 1 2 tra in b en yl-4-
yimethoxy)p |c%? }]Ea‘% %zgf%o%g ﬂ%’xﬁsﬁ?eat %1en§9%y%m(ol g%h%’t[?c?ﬁh(y o<

azol-2- ylcarbahmy@qu&ﬂ -atetrélienoepiinagtin Wybple@ttm% auhdtiGa@t, R and R” or R’

-(benzo[d]thiazgl:Zrylcarhamoyd Jxt. %&ﬁ&%@&yg&eﬁlwaek&zdyéaf%n@ﬂ&ét@ammswbony'am'n0)p
henoxy)methyppbeng/l|p|coI|n|c acid; 6-(1-(benzo[d]

azol-2-ylcarbafRBy £)-112 5, FE8trs W&%@?ﬁ&ﬁﬁ‘?—%ﬂ}a@ﬁi TiRdsiesRsppicstRiEdbiirs-o
(benZO[dlthlaZ{Q,l@ZzydC@ﬁbaﬁg)%lﬁm'sz 3,4-tetrahydroquinolin-7-y1)-3-(2-methyl-4-ox0-3,4-

dihydroquinazolin-6-yl)picolinic acid; 6-(1-(benzo[d]thiazol-2-ylcarbam
oy1)-1,2,3,4-tel#@h3adrocidtin-Tey BpBtntizphihatended yppieestimidebEidmela I
6-(1-(benzol[dlthiazol-2-ylcarbamoy1)-1.2,3,4-tet ahygroquknolln -7-y1)-3-(3-(quinolin4-
yloxy)propoxy)picolinic acid; 2-(1-(benzo[d]thigz -ylc rba\LrﬁoyI)lndoIm 6-y1)thiazole-4-carboxylic
acid; 6-(1-(benzo [dithiazol-2-ylearbam oy1)-2,3,4, hy -1H-benzo[biazepin-8-3/1)-3-(3- ph
enylpropoxy)pi co lini ¢ acid; 5-(4-methoxyphen y1)- -(1 (tﬁl “az81 ZLyIEarbam oyl)-1,2,354-tetrah ydrog
uinolin-7-yl)th iazol e-4- carboxylic acid; 5 -(4-metf hen ylI)-2-( | -(4-m ethylthiazol-2-yi
carbamoyl)- 1,2,3 ,4-tetrahydroquin 61 in-7- yl )thiazol e-4-carboxyli ¢ acid; 5-(4-meth oxyph en
yl)-2-(1 -(5-m dthylthiazol-2-ylcarbam oyI)-1.2,3,4-/T'etrahydroq unolin:7- yhthiazole-4-carboxyli ¢
acid; 2-(4-(benzo[d]thiazol-2-ylcarbamoy1)-3,4-dihydro-2H-benzol[b] [1,4] oxazin-6-yl)thiazole-4-
or a pharmaceutically acceptable salt thereof, wherein '
R'is independently a member selected from the group consisting of Ci¢ alkyl, Ci.¢ heteroalkyl,
Co¢ alkenyl, Cp¢ alkynyl, Ci haloalky! and halogen;
the subscript n is an integer from O to 2, wherein when n is 0 then X is —CHy-, ~C(E)R™)- or
~C(R%)2;
X' is a member selected from the group consisting of ~-CHy-, -C(H)R®)-, -C(R");, -O-,
N(H)-, -N(RY-, -N(COR-, -N(C(O)OR)-, -N(S(O}R")-, -N(S(O)RY-, -$-, -S(0}-,
and -S(0),-, wherein R* is selocted from the group consisting of Cy. alkyl, Co alkenyl,
Cs.6 alkynyl, C1.¢ haloalkyl, Cs4 cycloalkyl and halogen,
X# X and X* are each independently selected from the group consisting of C(H), C(R*) and
N, wherein at least one of X* and X is C(H) or C(R™): wherein R*is independently
selected from the group consisting of -OR’, -NRR®, -SR?, -C(O)OR’, -C(O)NRR®,
NRPC(O)RS, -S(0):RY, -S(O)RS, -S(0),NRPRE, -R®, halogen, -CN and -NO,, wherein R®
and R® are each independently selected from the group consisting of hydrogen, C;.4 alkyl,
Coy alkenyl, Coq alkynyl, and CM haloalkyl, or optionally R® and RS, together with the
atom to which each is attached, are combined to form a 3- to 7- membered heterocyclic
ring comprising 1 to 2 heteroatoms selected from N, O and S as ring vertices; and RYis
selected from the group consisting of C.¢ alkyl, Co¢ alkenyl, Ca. alkynyl and
C1.5 haloalkyl;
A is a member selected from the group consisting of:
9



carboxylic acid; 2-(4-(benzo[d]thiazol-2-ylcarbamoy1)-3,4-dihydro-2H-benzo[b][1,410xazin-6-y1)-5-
chlorothiazoie-4-carboxylic acid,;
2-(4-(benzo[d]oxazol-2-ylcarbamoy1)-3,4-dihydro-2H-benzo[b][1,4]oxazin-6-ypthiazole-4-

. carboxylic acid; (E)-2-(1-(benzo[d]thiazol-2-ylcarbamoy1)-12,34-tetrahydroquinolin-7-y1)-5-(prop-I-
enypthiazole-4-carboxylic acid; 6-(4-(benzo[d]thiazol-2-ylcarbamoy1)-3,4-dihydro-2H-benzo[b][1,4]
oxazin-6-yOpi colini ¢ acid; 6-0
-(benzold]thiazol-2-y]carbamoyl)-1,2,3,4-tetrahydroquinolin-7-yDpicolinic acid,;
2-(4-(quinolin-2-ylcarbamoy1)-3,4-ciihydro-21-4-benzo[b][1,430xazin-6-yl)thiazole-4-carboxylic acid;
2-(4-(benzold]thiazol-2-ylcarbar.oyl)-3,4-dihydre-2H-benzo[b] [I ,4] oxazin-6-yl)-5-
phenylthiazole-4-carboxyli ¢ aeid; N . [I&
2-(4-(benzold]thiazol-2-ylcarhamioy1)-3,4-dikydro-2H-benzo[bj[Iy4]oxazin-6-371)-5-(4-
fluorophenyI)thiazoIe-4-c@ﬂ?ﬁzs@cid;T 2-( zbfd]thiazol- Ng{opzamoyl)s,4-dihydro-2H-benzo[b][
| ;4]oxazin-6-yl)-5-(3- fluorophenyl)thiazole-4=Carboxylic acid; ’
-(benzo[d]thiazol-2-ylcarbamoy1)-1.2,3,4-te hydroquinolin-7-y1)-5-phenylthiazole-4- carboxylic acid;
2-0 -(banzo[d]thiazol-2-ylcarbamoy1)-1.2.3,44et ahydroquinolin-Zzy1)-5-phenoxythiazole-4-

carboxylic acid; 2-(4-(benzo[d]t‘IA:Eazol-Z-ylcartElZ}oyl)-S,4-dih¥q Jra-2H-benzo{N[1,4]oxazin-6-y1)-5-p-
tolylthiazole-4-carboxylic acid®2:0 o

) L TR
-(benzold]thiazol-2-ylcarb .3‘-1.2,3,4-te&4a%f6roquinolin- Yy <5-(4-
yig.acid; Ekh/f R and L R

fluorophenoxy)thiazole-4- arb o4
2-(4-(benzold]thiazol-2-ylcarbamoy1)-3,4-dihydro-2H-berizo[b][1,4]oxazin-6-y1)-5-(4-
methoxypheriwb}ﬁl&ﬁaﬁe’s%ﬁﬁﬁwxyﬁﬁ}aﬁ&ged from the group consisting of_ “NR°RY, -OR®, -CN,
ﬁéfﬁ(g’fygzhoggly%?ﬁ%zb%@%af@r j @35/%1"?ﬁg(’gﬁ'ﬁw‘?:ﬂﬁ%%ﬁwl&ﬁ*ﬁéﬁﬁk@:@ﬁﬁ%?@@%
z-(4-(benzo[d]ﬁﬁﬁéﬁ%g&@é%q?ﬁaﬁa%%véaiﬁrh§éF8ﬁziif.B%?ﬁ%ﬁ&fﬂ{ﬁf&ﬁ%fﬁ%@%@é@@&ndﬂnﬂy
carboxyphenyiibiseolsa-tarboxyliccasidiing of hydrogen, Cy4 alkyl, C;.4 alkenyl, Co. alkynyl,
2'(4;](ben2h0[dtﬂﬂ%ﬁ{b&’f&lﬂP@ﬁ@a[%%’})lg%ﬂe%my@ﬁ?dn@ﬁ@%Q{bﬁﬂd%@éﬂﬂeﬁv\)ﬁlﬂ‘&?&tom 0
methoxypheng iazole-4-carboxylic acid; . R . o
Spiedeied b oy DS G B  GARR Aee
methoxypheri@??ﬁﬁ@’af@lﬂ-hgf%@;ﬁff)éw:g selected from N, O and S as ring vertices; and R8s

2-(1-(benzo[dithiazal 2oylaarbamoyd)nti2;8defetraykivbqlinalineryy 1. 5{4deny! dhdioroph en oxy)thiazol
e-4-carboxarru§§i;ugbgk@enzo[d]thiazol-2-y|carbamoy])-1,2,3,4-tetrahydrociu noliri-7-y1)-5-(4-
A%

methoxyphenyl)thiazole-4-carboxylic acid; . . y
- kb A B 3528 Eeuahydroqumolin-7-y1) 5.4

%j;\(loi—c j\lé/{i %‘
/! = !’; _ and O/’MOH

(R*.z
kel

wherein  R*®, if present, is independently selected from Cy.4 alkyl, Cy. haloalkyl, Cyu

alkenyl, C;. alkynyl, halogen and —~CN;

Sa



methoxyphenyl)thiazole-4-carboxylic acid;
2-(4-(benzo[d]thiazol-2-ylcarbamoy1)-3,4-dihydro-2H-benzo[b][1,4]oxazin-6-y1)-5-(3-(pyr din-
4-ylthio)propyl)thiazole-4-carboxylic acid; (E)-2-(1-(benzo[d]thiazol-2-yi
carbamoyl)-1,2,3,4-tetrahydroquinolin-7-y1)-5-styrylthiazol e-4- carboxylic acid; 2-0
-(benzo[dithiazol-2-ylcarbamoy1)-1,2,3,4-tetrahydroqu nolin-7-y1)-5-(4-
ethoxyphenyl)thiazole-4-carboxylic acid; 2-(4-(benzo [d]thi azo1-2-y1 carbamoyl)-3.4-dih
ydro-2H-benzo [b] [1,410 az -6-y1)-5-(m ethyl(2- phenoxyethypamino)thiazole-4-carboxylic acid;
2-(4-(berizo[d]thiazol-2-ylcarbamoy1)-3,4-dihydro-2H-benzo[b][ ,.4]ox n-6-y1)-5-(4-
phenyibutypthiazole-4-carboxylic acid; 2-0 -(benzo [d]th azol-2-ylcarbam oy1)-1.2,3,4-tetrabydroc u in
- ol 7-yl) 51@;’3&bsentpbﬁsrwm¢ﬂf5@ﬁ§ﬁbmpfﬁ)ﬂ ﬁf% baxwieRGdiing of

2-(1-(benzol[d]thiaz rbamoyl)-1 dro umo
|sopropoxyphet§yl %ﬁ e\ﬁecﬁ cgjr%o%y Rc’a{:’élld % fzGidithia %ﬁ){?ﬁ‘&
carbamoy1)-1, 5’35 St FEgU e IETSD)- @J(Shﬁuﬁl@}yzie%ogmWm%&ikﬁ’émwnarboxyl|c

acid; 2-0 -(benzdJdhthtazol 2 catizarioyit ! 13/8; tefkahyidrequingl iheie v hEd-n- gt oxyph en y1)-
N.N-dim ethylth@zahe #-gar ?aﬁg@% géﬂ%&ﬁﬁ@rwn@mrmv%@a%% drrlaberggipo-2y

carbamoyl)-1 ;2 3 :4- Otesggaip] in olin:7 3%%%1 § 4-carboxylic aci
543:(4- (amlnor%reﬁ?yf) eno prop%i’ff’zpm R qron 8#5%’{%991# 99 Limyupee1-1-
benzoN [1 4]o%ébﬁﬁtW)mraibn@%Bcambséw@ra@ﬁmnqd fven Zofidithaezols 2y of halogen,

carbamoy1) 1.2 temrltmnumplmmm@mer@osgm@ww@mg thi,azeligg4carboxyl i c
acid; 2-0 -(ben zpl-2 0] roqui /-yl tert-

butoxycarbonylée:r%l%g %nﬁo?(\{{%?I Q;ﬁ)%'o%? rboxyfic Olqa& " atodig End ptionally
2-(1-(benzo[d]tHtaZ8i¢2: |(§§P§ém6§%)”l @Sdiqé‘ﬁra?%%ﬁtﬂﬁ&ﬁrﬁn?mrylso(@(eaméﬂmmbmed t0
butoxycarbonyfamiriojphehoxy)prepypthiazoleid waghoxylic adidm2rid ke nzelfithiarzokzsy 1

carbamoy1)-3 &%EMQ{@%%W&M%@M@ ﬁdﬁk)ﬁ@ “Patr 1 RUEXYGTRRR Yamin g
o)metby1)ph en aqapro%)glgtgl%%% {Le -4-carbax g ¢ §
644-(benzo[dithiazol 2oy TEaS SOy %%ecﬁaly IS BN SRR saitinen Ty eas. C i

phenylpropoxy3fitblfrie alenyl C2 6 alkyny] and C)¢ haloalkyl, and wherein optionally R"and R,

3-(3-phenylpropexse6(i s azate{ 1o sy rid - 2- wieanhamey L3 whrd oo 1A 1o 7-
benzo[b][1,4]oxazin-6-y1)picolinic acid;

ob



6-(1 -(benzo[d]thiazol-2-ylcarbamoy1)-1,2,3,4-iietrahydroquinol n-7-y1)-3-(3 - ph enylpropoxy)pi coli nic
acid; N-(benzo [d]thi azol-2-y1)-6-(6-(m ethyl sulfon ylcarbamoy1)-5-(3-phen
ylpropoxy)pyridin-2-y1)-2Hbenzo [b] [1 ,410xazine-4(3H)-carboxamide; 2-(1-(benzo[dithiazol-2-yi
carbamoyl)-1,2,3,4-tetrahydroqu inol in-7-y1)-5-(biphen y1-4- ylthiazol e-4-carboxyl i ¢ acid;
5-(4-(1H-pyrazolo[3,4-d]pyrimi din-1 -yl)phenoxy)-2-(l -(benzo [d]thiazol-2-ylcarbamoy1)- | ,2,3,4-
tetrah ydroquinolin-7-yliahiazole-4-carboxylic acid; and 5-(344-(1H-pyrazolo[3,4-d]pyrimidin- 1
-yl)phenoxy)propyl)-2-(1 -(benzo[d]thiazol-2-
ylcarbamoy1)-1,2,3,4-tetrabydroquinolin-7-ylythiazole-4-carboxylic acid. 100141 Also disclosed are
pharmaceutical compositions comprising compounds of Foul ula | as well as methods for using
compounds of Ferbeted héasrthedie aimeninafitisgases Bndconditions {egl feancercthranghecythemia,
;i) characterizq%Qy,etm%&g(pression or over-expression of Bc1-2 anti-apoptotic proteins, e.g., of
anti-apoptotic EdI-xL proteins. [0014a]In a third aspect, there is provided a pharmaceutical composition
CompHo RO BRI A A e b ABLOETEr the 5 SO0 JECHp TS S8 HHeNest and at
least one pharrhacéeitcedlylatoe pribtectiitabty candiél: orcgsigient afgddabj by fouth aspexct] there is
provided a compound:as gefinadrabomardhe BhnspasgHticaliiaccentable sajhthasgeh for use in
treating mesolhigloma, iager sanesr, panceati canaety skin, cancer cancer gl the head or neck,
cutaneous or intraocular mefanoma, ovarian cancer, breast cafncer, u afiné'¢afcer’ ¢arkifoma of the
fallopian tubes REFERIBIS G EA IO RS ERleinohaGr The eaimmalbafursditalothe vagina,
carcinoma of thedepbndetibneubatioes exdriamcaRtenhesndaal eanted, fEalomeances ceectaligancer,

cancer of the apgj pgian. glemackeanegty dasHRiesing] fgrstrc, colorectal, and duodenal), chronic
lymphocytic leukemia, e c cancer of t Il intéstine, cancer of the endocrine
system, cancer”%%%gptﬁ%g:@m ‘%’mﬁo&@&?&?ﬁ%% Z&F%Q)wger ﬁ%ﬁg@d%al gland,
sarcoma of soft&isSueREATRER of tHY GfetiraNoHRO8! . oNRESfehisRIEsticti{andincer, hepatocellular
cance(rj (he%ati_cg‘gmjzbjﬁiia{ydwgt}{p;m@{y_mgasqggm%ryzcaqp(atﬂew%@ygtmbyrr;o_r& |IorirL1ary_ or
secondary brain tuper, AHedgkir 35€, Chr F agute le ia, ghr ieloid leukemia,
lymphocytic Iyn%h%%g%m%h% @?t%:afédk%]mplgﬁcﬁljbu&aﬁém%@é?ﬁé{?ﬁ%?@@%aIignancies of T-cell
or B-cell origin, teldh :ﬁgﬁipr@ mhyelétHERGral cantBr GRaHE c%rré{éﬁ RIghEIRAell lung cancer,
prostate cancerZSMaNCGEINMRG) BERTBET -EahtiSoD IHeRdEhey aRtRIer7 fegial gk tfrcinoma,
carcinoma of therenpal pelvis, neq sof rvQu t i s us
eensl peivis, neoplasms ot e GRalal PervQUR.SYSIER RIMALY, cenfalperye

system lymphoma, non Hodgkin's lymphoma, spinal axis ors, brains steni glioma, pituitary
adenoma, adre?b?:%@iiﬁ%%arﬁ:%%%ﬁ gﬁ%é %

u
iiBiSutar EANRSI e GTHa E31ERR, chioiafigikakifoma,
fibrosarcoma, riédrebtdxsteraay resRobtasitBhraddt ascreBinadiostherspismea pafiont.hjgodze]in a fifth
aspect, there istproMided’a coampaandof Fokemiad, Qathenpharmaceldically acceptable salt thereof, or

a pharmaceutigg), CoOmpos| ereof, for in treating a-disease ar.condition caused, exacerbated
by or resulting from E%B exclgllé?s@ %F%, Fﬁﬁﬁngegﬁfé ac |v5ti%r’1 of Lpsfateciéetaé ﬁ%ggiaeti‘é{ﬁ)ﬁplb%ﬁ]fm% sixth

aspect, there iscﬁm%}ﬁéncé*twﬁ%kdﬁd%fqlaéjfﬁ‘i’é’lla%@la%@%gr%ﬁéé’é{%@é}f acceptable salt thereof or
a pharmaceutidal corrpositionitherebénidraude (oHe ducimy giroptaing platélet coit ind patient.
[0014e]in a seventhiaspeck-thedrispremided tuse 263 compeyag-asdgfingd:abve,qrthe

p_harmaceuticall rg,g{%ggttao le r}%aaltst_hter?pf in %hcg_:e agufac\tfu e of a medicament for thg _Errea%me_nt (_)f a
disease or condition SauSed Bxkterbated By OF Tesiing ﬁfbcrﬁ“é%{’é%%b"é@%ﬁ%wﬁ&ésl é4activation of,
platelets, or forYégigeing ot pratelét soliheirapataiesDE SCRIFRONORIEREODRAWINGS

consisting of phenyl, Cs.¢ heteroaryl, Cs.» heterocycloalkyl, Cs.7 cycloalkyl, and

optionally fused to R® are 1 or 2 rings each independently selected from the group

consisting of a 3- 10 7- membered carbocyclic ring, & 5- to 7-membered heierocyclic ring,

a benzene ring and a 5- to 6- membered heteroaromatic ring, and wherein R® and each

ring optionally fused to R® is each independently substituted with 0 to 5 R substituents

selected from the group consisting of halogen, -NR'RY, -SR', -OR’, -C{(O)OR/,

-C(O)NR'RY,

9c



[0015]Fig.". shows certain subfoiknulat of compounds of the invention, i.e., Subformulae I-a, I-b, I-c,
I-d, I-; I-f, I-g,I-k, I-m, I-n, -0 and I-p. [0016]Fig. 24, Fig. 2B, Fig. 2C, Fig. 2D, Fig. 2E and Fig. 2F show
certain embodiments of E groups for compounds of Formula |. DETAILED DESCIPTION OF
THE INVENTION [0017]L Definitions [0018]As used herein, the term "alkyl", by itself or as part of
another substituent, means, unless otherwise stated, a straight or branched chain hydrocarbon radical,
having the number of carbon atoms designated (La, C1.6 means one to eight carbons). Examples of
alkyl groups include methyl, ethyl, n-propyl, iso-propyl, ii-butyl, t-butyl, iso-butyl, sec-butyl, re-pentyl,
n-hexyl, n-heptyl, n-octyl, and the like. The term "alkenyl" refers to an unsaturated alkyl radical having
one or more double bonds and is meant to include mono- and poly-halogenated variants. Similarly, the

teitu "alkynyl" refensio artmsarrated: atkpl” raﬁﬂe@(@mﬂg{en@@(m@mtﬁﬂp@mmgﬁcﬁm is meant to

include mono- and Fi ; n ps jaclude
vinyl, 2- propenﬁ\j cﬁ@%ﬁigge Wﬁﬁgg ?{r\ﬁ%%ueﬁﬁf piégtaé%lé ?@%%é QH ethynyl
1- and 3-propy yp"?; }b?ut’iﬂyr éﬁer%oﬁ%ol §%’1d‘|§oﬁ@?§ e@eﬁ:rﬁ 338;%&)&
"carbocyclic," ﬁ@)ﬁérﬁﬁd}?@l@t% uﬁd@ﬁ@@h&n@é&ﬁl@@@%ﬁh LSO GYBEl o a%zpart of
another substityent @j@q@tqﬂ:y@(gg@pgmﬁ@gs hayingchauindigatesnumber of ring atoms (e.g.,

C3-6cycloalkyl) e ; le b ween ring
vertices. As use%%ﬁg@%&j% alfz/aéfﬁﬁé n?gcgg%qg\r I'?%T?azrsdéi ‘rﬁ%(g%t% sfer to bicyclic,
polycyclic and sprssyElidariveicarom ﬁli’fﬁggf%ﬁéﬁﬁés W@@%\%fﬂlé%’ﬂ@?@lé{?@ﬁqﬁ@ﬂﬁaﬁe pinane,
bicyclo[2.2. 2]0@9@@@&@&&@%&1621QQT@L@f@ﬂEyBﬁHQQYQ’;@E@%@ &KANRIt6dAniBYy sinalikyl from
"carbocyclic,” %r a?@% ngeail rlgé:arhg% @cl@ﬁg é?l alq tg?rﬁf )r‘%*ﬁ %h h aring

i M clic

carbon atom, or, ass ch in'the alternative, a or éarbocycle ring

can be fused t(?lfﬁ]é?%?’ﬂéﬁfh‘é? P EGTRSETaRK fl\llo% ﬁﬁﬁﬁﬁ&%&gﬁiﬁl%ﬁlgykﬁmﬁﬁmlk%arbocycl|c or
"carbocycle" rirfgy.thditasyluSed 4 ioyleKampldoalbignfenegingdncluaéyladdB;d:-Hejralpyeinghaphthalene,

2,3-dihydro-1Hzindengn(&:H R dydiamH Rbmﬁ%mmwﬁw %@M@ liken [Q0IRTTREIGIm
"heteroalkyl," bé/ %elf or IE omblnatlr[)n with anoth an unlgl%:ﬁ, ot% rwise siﬁted a stable
t?ﬁ’é‘% “n@

straight or bran@ied GhAM Iy OEIEoNS 500aPlcon ERbRFEFearEA Homs and
from one to thrbé%@tér@é’téﬂ%@%@@@@%ﬁﬁ@@tﬁé@Féu@ FUhSisting o etikeSi and S, and wherein the
nitrogen and sulfur atoms can optionally be oxidized and the nitrogen heteroatom can optionally be
guaternized. The heteroatom(s) 0, N and S can be placed at any interior position of the heteroallcyl
group. The heteroatom Si can be placed at any position of the heteroallcyl group, including the position
at which the alkyl group is attached to the remainder of the molecule. A "heteroalkyl" can contain up to
three units of unsaturation (e.g., double and triple bonds), and also includes mono- and
poly-halogenated variants, or combinations thereof. Examples of "heteroalkyl" include
-CH2-0-12-0-CH3, -CH2-CH2-0-CF3, -CH2-CH2-NH-CH3, -CH2-CH2-N(CI-13)-CH3,
-C112-S-CH2-CH3, -S(0)-CF13, -CH2-CH2-S(0)2-CH3, -CH=CH-0O-CH3, -Si(CH3)3?
-CH2-CH=N-OCH3, and -CH=CH=N(CH3)-CH3. Also, for "heteroalkyl" up to two heteroatoms can be
consecutive, such as, for example, -CH2-NH-OCH3 and -CH2-0-Si(CH3)3. WO
2010/080478PCT/US2009/068400 [0020 ]The terms "heterocycloalkyl,” "heterocyclic," and
"heterocycle" are used interchangeably and when as used by itself or as part of another substituent
refers to a cycloalkyl group that contain from one to five heteroatoms selected from N, 0, and S,
wherein the nitrogen and sulfur atoms are optionally oxidized, and the nitrogen atom(s) are optionally
guatemized. Those skilled in the art will understand, with respect to "heterocycloallcyl,” "heterocyclic,"
and "heterocycle" having a designated number of carbon atoms (e.g., "C3-7 heterocycloalkyl"), that at
least one, and possibly up to five, if feasible, of the designated carbons are replaced with a
heteroatom. For example, "C3 heterocycloalkyl" includes, among other possibilities, oxiranyl, which
has two carbon atoms plus one oxygen atom as ring members. Unless otherwise stated,
"heterocycloallcyl,” "heterocyclic," and "heterocycle"” ring can be a monocyclic, a bicyclic, spirocyclic or
a polycylic ring system. Non-limiting examples of "heterocycloalkyl," "heterocyclic,” and "heterocycle"
groups include pyrrolidine, piperidine, imidazolidine, pyrazolidine, butyrolactam, valerolactam,
imidazolidinone, hydantoin, dioxolane, phthatimide, piperidine, pyrimidine-2,4(1H,3H)-dione,
pyrimidin-4-one, pyrimidin-2-one, 1,4-dioxane, morpholine, thiomorpholine, thiomorpholine-S-oxide,
thiomorpholine-S,S-oxide, piperazine, pyran, pyridone, 3- pyrroline, thiopyran, pyrone, tetrahydrofuran,
tetrhydrothiophene, quinuclidine, tropane and the like. A "heterocycloalkyl," "heterocyclic," or
"heterocycle" group can be attached to the remainder-of the molecule through a ring carbon, a
heteroatom, or alternatively, if stated as such, a " (%irocycloalkyl "heterocyclic,” or "heterocycle"
group can be fused to the remainder of a molecule."Non-limiting examples of a "heterocycloalkyl,"
"heterocyclic," or "heterocycle" ring that is fused to, for example, a benzene ring include, isochroman,
2,3-dihydrobenzofuran, (2)-4,5-dihydro-1Hbenzo[b]azepine, and the like. Unless otherwise stated,

"heterocycloallcyt,” "heterocyclic,” and "heterocycle" rings include mono- and poly-halogenated
vvariante tharenf 0OD0211The tearm "allkviene” hy itealf ar ac nart of annther cirithetitiient meanc a divvalant



unsaturated foims of "alkylene" having double or triple bonds, respectively, including mono and poly
halogenated variants. [0022]The term "heteroalkylene" by itself or as part of another substituent
means a divalent radical derived from heteroalkyl, as exemplified by -0- CH2-CH2-CH2-CH2-0-,
-0-CH2, -CH2-0-, -CH2-CH2-S-CH2CH2- and -CH2-S-CH2-CH2-NH-CH2-, -0-CH2-CH=CH-,
-CH2-CH=C(H)CH2-0-CH2-, -CF2-0-. For heteroalkylene groups, a heteroatom can
also occupy either or both of the chain termini (e.g., alkyleneoxy, alkylenedioxy, alkyleneamino,
allcylen@dianiino, ancsthentike)cAshised herdilrdthectesmrifisiesqhlicylersatiad8p refers to mono- and
poly najgasnaiedyafiants JA0EHIHE J6HIS.R KO ec AT g:oBR daiesiile” (or thivalkoxy) are
used in their conventional sense, an refer {0 those an(y groups attached to the remainder of the
molecute(viahan-oxyigenzatony] anaming) gral i asreesudforatestinrésp ebtively -4Additionaityscfdr

molecuisy amantamint g b
237 8 “%%%gﬁ%ﬁh%ﬂﬁé*rﬁ%%%@ﬁé%ﬁ%ﬁﬁ%%%&28%‘%?g%ﬂ%%?%@?éﬁ?%g; éﬁé@*’&“ o form

represétitéd AR ZNAIRE edfPTARENIde BIFSN iyt pyFERANT L HS RO yl“and the like.
[0024] Thé térens st or - hafogdnh by Hehisélirssidasopére bt -drivther sbbstitiiene! méan, unless
otherwise statggqa fluorine, chlorine, bromine, or iodine atom. Additionally, terms such as "haloalkyl,”
are meant.to. incl monphalpalkyl an loalkyl. For ex tm.'C1- loalkyl" is mean
to inclugédﬁ Goro df‘ﬁ%ﬁoggzy %%ﬁ Iung(r}gcé)t%g/%ggé%?g%%ﬁﬁfﬂl ?%fg;n?nljec}/pl)ti;)%é ’t%x q i[%ﬁeﬂﬁl??e?.g’c[%(gi()25]The
term "afyl'l fsane] diiass! ciidriiErstitad 2e foGHESHAGIEY BhicAiy aromatic, hydrocarbon group,
which can be asingletring:oromutiiptéiniagsitip to three rings) which are fused together. The term
"heteroary|" ) | that,c ' : te fiveh . zted from N,
0, and S% ,@vhereir@t&t?éﬁr%gﬁg %%p%n&ﬁnﬂ%%ﬁ%f gﬁ%%ﬁ%%gi@%ig i;}’gg ?ha%gﬁ%%@%ﬂgglfgtom(s) are
optionally quaterRbed RIREEFEAY group can be attached to the remainder of the molecule through a
heteroateth-(Nordidiilinge:xdampiesaoioaiy g cupsindiide phenyn-raphihid-and biphenyl, while
non-limiting e&gmﬂggﬁﬁpgﬁgwy&gmm&@clude pyridyl, pyridazinyl, pyrazinyl, pyrimindinyl, triazinyl,
quinolinyl, guinoxalinyl, quinazolinyl, cinnoligyl, phthalaziniyl, benzotriazinyl, purinyl, benzimidazolyl,
benzop)%'lfgg_g}f)yﬁi Oi%ﬁ%{z%ﬂ?i,Cﬁéwna%?ggﬁaoéb%ﬁ’ﬁéb%@r{é?ﬁ%ﬁ%gjr%ld}gllyl), Q‘dlgli%]nyl, benzotriazinyl,
thienopyridinyI(C’tﬁ?é%ﬁ?JﬁWﬁ’dﬁ%’}Wﬁ%p&fﬁ;’?ﬁﬁiﬂwmﬁﬁﬁ%&ﬁﬁdinyI, benzothiaxolyl, benzofuranyl,
benzothienylbindolylieinbldylisotuino}y); isobvazobiy pyrazelylineszchihptetidiniibimidazolyl,
triazolyls tetrazalyl; axazotyh ispxazahd, thindiezalyl Ryselyl: {Biazelyh furyl hicniand dhe; like.
Optional sub%gtuc%ﬁ for eF%gof t_ge ab?vg n t%d ar{h{}?d heteroaryl fing systems can be selected
from, but ard WBENMIBEER the GrEEP OF A C‘é%t BiE SISt éscribed further below. [0026]As
used herein, tHeegnistéiyneheh¢edanealiyisafas to any aryl that is a divalent radical. For a more
specific @xampie:o[phenyleneyrefersmioa dizalentpheaytdingratical T he tepmsdit;2-arylene,”
"1,3-arylene’ 0[‘]1"21 ﬁ-ar Ie&g'{nri fg&p geometrical isomers of a particular arylene wherein, two groups

3 eii ox gl . ) .
attached to an-aryl as-depicted in a formula are situated in an ortho, meta or para geometrical

relationShip-SEEe BN e HEERTERY [obsAASTREY Herdifotie ferm et8ro s iéne” generically
refers to any heterbaryhphatisiaativalent radical. For a more specific example, "pyridylene” refers to a

diva'emé)J(ﬂ-‘é?!éﬁEB@d?ﬁﬁé%lai%@%ﬁ?&ﬁﬁkjﬂ&gﬂmmezﬁ%\éﬂ%[ﬁ r$iangith respeghioiie terms

"heteroaryl" ang "Pe eroarylene’ having a designated number of carbon atoms (e.g., "Cs_6 heteroary!"
or "C5.9 heterdari&is8 ,ﬁ%f@t”?é%%‘f} he and, where feasible, up to five of the designated carbon
atoms afe fefilerseliiiitaz hetersatemon G5 heterdampdten urakipley cah be pyrrolyl or, as another
example, be th@g@{yle@rngngg%‘[ﬁﬁpgsﬂpilities. [0029]As used herein, the combination term of
"arylene-f; teroglkylene’ i ? f a divale ' @4} ; ised.of aryl group and heteroalkyl
group th(a ?attfefﬁi:%%/ﬁ%ﬁtﬁ)]/t%ﬁggcﬁ% ltxof;{@%% %)%11?5%(? %F{iz}rqgin h(ﬁg grmyl zﬁ@ élgl group each comprises
an additional rdBieEIsEEHtE t8 N Ean be attached another group. Examples of
arylene-hétefbalky|etiei inclitie] da ane yipt lihite detoah Bimnilanhy | thé -6 pm-(4-
"heteroarylenem%@mm%fgggmgi@a@ig{ivalent radical comprised of a heteroaryl group and
heteroalkyl group that are covalently attached to each other, and wherein and wherein the heteroaryl
and heteroalkyl group each comprises an additional radical center to which is attached another group.

Examples of heteroarylene-heteroalLkylene include, but are not limited to

e



[0030]The above terms (e.g., "alkyl,” "aryl" and "heteroaryl"), in some embodiments, will include both
substituted and unsubstituted forms of the indicated radical. Preferred substituents for each type of
radical are provided below. [0031]Substituents for the alkyl radicals (including those groups often
referred to as alkylene, alkenyl, alkynyl, heteroalkyl, heterocycloalkyl and cycloalkyl) can be a variety
of groups including, but not limited to, -halogen, -OR’, -NR'R", -SR’, -SIR'R"R", -0C(0)R’, -C(0)W,
-002121, -CONWR", -0C(0)NR'R", -NR"C(0)R', -NR™C(0)NR'R", -NR"C(0)2W, -NHC(NH2)=NH,
-NR'C(NH2)=NH, -NHC(NH2)=NRI, -NR"C(NR'R")=N-CN, -NR™C(NR'R")=NOR’,
-NHC(NH2)=NR,-S(0)W, -S(0)2R’, -S(0)2NR'R", -NR'S(0)2R", -NRt"S(0)2NR'R", -CN, =0, =S, =N-OH
and -NO2 in a number ranging from zero to (2m'+1), where m' is the total number of carbon atoms in
such radical(dh 3] damehid! -Q%Qbaﬂﬁdﬁ‘]la?l)di. tysrefiers ia-geunsginclyding for example, hydrogen,
unsubstituted C1.6 al ééln ltué cd. Qetcroalkyl unsubstituted aryl, aryl substituted with 1-3
halogens, unstl s? te 1'% alkoxy or Cus6 thioalkoxy groups, or unsubstituted aryl-C14
alkyl grcﬁ]ifs(%@ﬂﬁg{iﬁiﬁé‘ﬂ ﬁéﬂéﬁé}%ﬁﬁegﬁﬁsﬁﬁé@%%ﬁo}ﬁwogﬂgr%%ﬁi’é‘@W}‘iérHR and R" are

attached to thepBamepitspgeyiatoimitheyican be combined with the nitrogen atom to form a 3-, 4-, 5-,
6-, or 7-membered, 1 gmmglg NRRzdsimeantto ipclude Jspyrrolidinyl and 4- morphollnyl
Other SUbStItutGﬂti{%ﬁQf ulé Jn'\:(lIJBdan% g?groalkylpglkyleneﬁ%clude for example, =0, =NR,
=N-OR', =N-CK 2R GH! RIERIE S Bfuents as described above. [0032]Similarly,
substltuéﬁﬁs(ﬁmfméfﬁﬂwaaﬁbﬁhjét@rb&ﬁww}du%@ Arewyarislemaalegeredally-sklected from the group
including, but netdiaies $0p rb@i@g }@@,R,a@g:(omz -NR:R", -SR’, -W, -CN, -NO2,-CONR'R",

CN:(I'-\E))C( ?f %Iﬁllzo[ﬁma(ﬁﬁ @g, bané(y(ﬁ_j 0)%%5%%@ %N%@m KWQ %;I;R?) I\I1I|_3| perfluoro-C14

alkoxy, and peHit Péﬁ@mngwyﬂ?’& tifBeidranging from zero to the total number of open valences
on the afemabienrinigl siyster? ancivbers R -Rittnd 112, 8dnrtbteamdependentin seléstedfrom hydrogen,

C1.6 alkyl, C1-6:baloalievh &35 cysialkyd, C2.6 alkenyl, C2-6 alk3myl, unsubstitutcd aryl and
het bstitut Cl4 bstityted lkyl..Qt tabl
sﬁbiiﬂﬁgr{gs?gj%a%’%gg gé’%@%ﬁé’éﬁ gs@fﬂe%f@i ari_g_%c r% a%?f}é?ﬁﬁg%nsgllléiylgne tether

of from 1-4 carbstmlatdme i [00B3]AdDisetimeesid; a wavy line, ™, that intersects a single, double or

triple boeq1irrw(q@mmmtrmauus@rﬂgmcteﬂMedmrﬁpmmu1meu@m@1mhment of the single,
double, or trlpl%lptg % 'E%Eg%r of the molecule. [0034]As used herein, a "compound of the
invention” refers t() Formula 1 or any specific embodiment thereof; or to any

stereoisGmer? g’é%?rhﬁ‘iﬂ’@?@bmé@t@%?ﬁ@ | sofvats Rt sy Eﬁ&r%%eutlcally acceptable salt or
prodrug of a coihpatindanfiFophetathonapi@hbodirnént thereof. [0035]To describe the number of times

that a S@@Imﬁa&&&z hx&W)ﬁ%ﬂb%ﬁﬁmmdﬂ@ AshemisRlsiusire shown.in this application, the
substituent (e ertt§ nﬂgféj%nhhes s a the ggssmle number of occurrences is noted as a

a1l 0 b4 plC{} nic &
subscript ran 1 ) means that the RI group can be absent or
can be prds$ T@Piﬁﬂéaféﬂnzdéééfﬁ@ﬁ@é@ I[Mé]ﬁsf%‘e’%ﬁ?é‘#@ﬂ%mtﬁé’ﬂéﬁﬂ“'I’{éteroatom is meant to
include oxygennfehditrsigeni (bosuliic¢S)iandisjlicon (Si). [0037]Il. Compounds [0038]In one aspect,

the presgrlt] 'E‘é/&%?&‘tﬂﬁgi’éﬁj@%/f%rﬁa%?ﬂ%ﬂ@ thEt(PﬁFE}dlr%élumolm Ty l}-3-(3(4~
(dimethylamino)phenyl)propoxy)picolinic acid;
6-( 1-(benzo|d]thiazol-2-ylcarbamoyvl)-1.2,3,4-tetrahydroquinolin-7-y1}-3-(3-(4-
{dimethyiamino)phenoxy)propoxy)picolinic acid;
6-(1-(benzo{d]thiazol-2-ylcarbamoyl}-1.2,3 4-tetrahydroguinolin-7-y1)-3-(3-(3-
{dimethylaminoyphenoxy)propoxy)picolinic acid;
6-(1-(benzo[dlthiazol-2-ylcarbamoyl}-1,2,3.4-tetrahvdroquinolin-7-yi}-3-(2-{4-
(dimethylamino)benzylamino)jethoxy)picolinic acid;

of



(R1)3-3-c- cLIQN Hy o A or a pharmaceutically acceptable salt thereof, in which Rl is independently a
member selected from the group consisting of CI-6 alkyl, C1-6 heteroallcyl, C2.6 alkenyl, C2-6 allcynyl,
C1.6 haloalkyl and halogen. In Formula I, the subscript n is an integer from 0 to 2, wherein when nis 0
then X'is -CH2-, -C(H)(12..a)- or -C(Ra)2. Xl is a member selected from the group consisting of
-CH2-,-C(H)(1r)-, -C(R52, -0-, -N(H)-, -N(C(0)Ra)-, -N(C(0)ORa)-, -N(S(0)21r)-, -N(S(0)Ra)-, -S-,
-5(0)2-, in which Ra is selected from the group consisting of C1..6 alkyl., C2_6 alkenyl, C2_6 alkynyl,
C1.6 haloalkyl, C3.6 eyeloalkyl and halogen. X2a, )(21, and )(2 are each independently selected from
the group consisting of C(H), C(R2) and N, in which at least one of X2a and X2h is C(H) or C(R2); and
in which R2 is independently selected from the group consisting of -ORb,-SRb, -C(0)0r, -C(0)NRbRa,

-NRhC(@)Rd &) aRB275( 0} Rdarta ) 2N R Ees «Reahalegam N gmd:-NO2-fef-the R2substituent,
Rhand 12." ar 8‘5{& ﬁg%ra g%g\g gﬁi}&@”@&g gg&onsstlng of hydrogen, C1.4 alkyl, C2.4

alkenyl, C2.4 alk 4haloalkyl, or gptignal 12', together with the atom to which each is

attached &R 8814%%@6@&9 G ”&3’3? 'mev%éérgff}h‘/éit‘é’r%ﬂ%h‘@ g cofprisiigt to 2 heteroatoms
selected from KyOaywdrSoas!emgupitices;y saidoBYriscsetectaddrom the group consisting of C1_6 alkyl,

C7-6 alkenykrer-H é]ﬁﬁ@%&laﬂ@}l%@rﬁ@ palkyk InEeEmdal fisia memaerselested; Famithe group
consisting of ( \} ,J, | a%Rg 0478%4[1 R%R%di dh[0039]|n which R3 is’independently selected from the

group conS|st|r¥g of’ alogen, -C(0)0OR, -C(O)NRaltf, -NReC(O)Rf,
-NIrS(O)%(bRH?SE@]i hﬁdi@&ﬁ M@XQEGS’ROéﬁhﬁféb-@%Tzﬂ{é REgromy) ReamgR1! & &4ch occurrence

are each indeperdenitygalected yhpidhiggratip; consisting of hydrogen, C1-4 alkyl, C24 alkenyl, C24

alkynyl, £4,4haloaliod and 49@%&8{)@%@& {%&mqm L8R8 %M>R§egg%ehetero %}b&h fom to

which each is attached, are oftiona icomblne to form a -to 7- mem

comprising 1 to 2 TRRIEOIT Bel ected HERTN BSRITS %’%“?mg vertices; and Rg is selected from the
group cdénSidtirryasf GihsizalikddyiGebaraikenyl, T2t mltgimd and 6T 41halodteylzB-iHapmember
selected from the,gppumgensiating of: N R4b
6-(1-(benzoidithiazol-2-ylcarbamoyl)-1,2,3,4-tetrahydroquinolin-7-yl}-3-(biphenyl-4-
yvimethoxy)picolinic acid;
3-(3-((3-aminophenoxy)methyl)phenyl}-6~(1 -(benzo[djthiazol-2-ylcarbamoyl)-1,2,3 4~
terahydroquinolin-7-ylipicolinic acid;
6-(1-(benzo[d]thiazol-2-ylcarbamoyi}-1,2,3,4-tetrabydroguinotin-7-y1}-3-(3-((3-(tert-
butoxycarbonylamino)phenoxy)ymethyljphenylypicolinic acid;
6-(1-(benzo[d]thiazol-2-ylcarbamoyi}-1.2,3,4-tetrahydroquinolin-7-y1)-3-{ 1 H-indol- 5~
yljpicolinic acid;
6-(1-{benzofdlthiazol-2-ylcarbamoyl)-1,2,3,4-tetranvdroquinoclin-7-y1}-3-(2-methyl-4-0x6-3,4-
dihydfoquinazolin-6~yl)pico§inic acid;
6-(1-(benzo[d]thiazol-2-yicarbamoyl}-1,2,3,4-tetrahydroguinolin-7-y}-3-(naphthalen-2-
yl)picolinic acid,
6-(1-(benzo[d}thiazol-2-yicarbamoyl}-1.2,3 4-tetrahydroguinolin-7-y1}-3-(3-(quinolin-§-
yioxy)propoxy)picolinic acid;
2-(1-(benzoldithiazol-2-ylcarbamoyindolin-6-y1)thiazole-4-carhoxylic acid;
6-(1-(benzo[d]thiazol-2-yicarbamoy!)-2,3,4, 5-tetrahydro-1H-benzolblazepin-§-y1)-3-(3-
phenylipropoxy)picolinic acid;
S-(4-methoxyphenyl)-2-(1~(thiazol-2-yvicarbamoyl}-1,2.3 4-tetrahydroguinolin-7-yDthiazole-4-
carboxylic acid;

8g



| (R4a)of--"%ya2 andFeb in which Y is N, C(H) or C(R4a); X3 is -N(H), -N(C1-3 alkyl), 0 or S; R4a, if
present, is independently selected from C1-4 alkyl, C1.4 haloalkyl, C2.4 alkenyl, C2.4 allcynyl, halogen
and -CN. R4h, at each occurrence, is independently selected from the group consisting of-C(0)OR3,
-C(0)NR4, -C(0)R', -NRhC(0)12i, -NRhC(0)NRIIRI, -OC(0)NRhRI, -NR.fiC(0)OR3, -C(=NORh)NRHit),
-NRIt(=NCN)NRhRI, -NRhS(0)2NRhRI, -S(0)2R), -S(0)2NRhR1, -N(Rh)S(0)2R1, -NithC(=NRi)NRhRI,
-C(=S)NRhRIi, -C(=NRh)N1Rhir, halogen, -NO2, and -CN, in which Rh and Ri at each occurrence are
each independently selected from the group consisting of hydrogen, C1_6 alkyl, C2_6 alkenyl, C2-6
alkynyl, C3-6 cycloalkyl, C1-6 haloalkyl, phenyl and - (CH2)1-4-phenyl, or Rh and Ri, or Rh and R),
together with the atom to which each is attached are optionally combined to form a 3- to 7- membered

heterocyrdmrﬂ@m@m%§tmg hitpehetetaatens selectad fam N, Dand-Hasdipgvarices,. R) is
selected from tt? Fg gtmg of 1 ,6 alkyl, C2-6 alkenyl, C2.6 allcynyl, C1-6 haloalkyl, C3-7
cycloatkyl, ph ng SSJ : or in the alternative, R4 is selected from the g/roup consisting

of N-0 1( GTN%OF{WWWV 213;&;@1-@ fﬁﬁp{ BikeeI - Yireroga e - - &% dtetrahydroguinolin-

ylithiazole-4-carboxylic acid;

2-(4-(benzo[d]thiazol-2-yicarbamoyli}-3,4-dihydro-2H-benzo[b][ 1, 4]oxazin-6-yl ythiazole-4-
carboxylic acid;

2-(4-(benzo{d]thiazol-2-ylcarbamoyl)-3,4-dihydro-2H-benzolb]| 1,4)oxazin-6~y1)-5-
chlorothiazole-4-carboxylic acid;

2-(4-(benzo[djoxazol-2-ylcarbamoyl)-3,4-dihydro-2H-benzo[b]] 1 .4)oxazin-6-yi)thiazoie-4-
carboxylic acid;

(E}-2-(1-(benzo[d]thiazol-2-ylcarbamoyl}-1,2,3,4-tetrah ydroguinolin-7-y1}-5-(prop-1-
enylthiazole-4-carboxylic acid;

6-{4-(benzofd]thiazol-2-ylcarbamoyl}-3,4-dibydro-2H-benzo[b]] 1,4]oxazin-6-ylpicolinic acid;

6-(1-(benzo[d]thiazol-2-vicarbamoyl}-1,2,3 4-tetrahydroguinolin-7-yl)picolinic acid;

2-(4-(guinolin-2-ylcarbamoy!}-3,4-dihydro-2H-benzo[b]{ 1 ,4]oxazin-6-yhithiazole-4-carboxylic
acid;

2-(4~(benzold]thiazol-2-ylcarbamoyl}-3,4-dihydro-2H-benzo[b][ 1,4]oxazin-6-y1}-5-
phenylthiazole-4-carboxylic acid,

2~(4~{benzo[dithiazol-2-ylcarbamoyl)-3,4-dihydro-2H-benzolb][ 1,4Joxazin-6-y!)-5-(4-
fluorophenyl)thiazole-4-carboxylic acid;

2-(4-(benzo[d}thiazol-2-yicarbamoyl )3, 4-dihydro-2H-benzo[b}[ 1 ,4]oxazin-6-y1}-5-(3-
fluorophenyljthiazole-4-carboxylic acid;

2-{1-(benzo[d]thiazol-2-ylcarbamoyl - 1,2,3 4 tetrahvdroguinolin-7-yi}-3-phenylthiazoie-4-
carboxylic acid;

2-(1-(benzo{dithiazol-2-yicarbamoyi)-1.2,3 4-tetrahydroguinolin-7-y1}-5-phenoxythiazole-4-
carboxylic acid;

2-(4-(benzold]thiazol-2-ylcarbamoyl}-3,4-dihydro-2H-benzo[b][ I ,4Joxazin-6-y1)-5-p-
tolylthiazole-4-carboxylic acid,

2+(1-(benzofd]thiazol-2-ylcarbamoyl}-1.2,3,4-tetrahydroquinolin-7-yl}-5-(4-
fluorophenoxy)thiazole-4-carboxylic acid;

gh



JJOHES-OH Rk 11L-Nr-Rk hkO 0 Q_NroRk N and 7.3'11-N'Rk in which Rk is selected from C1.6 alkyl,
C2-6 alkenyl, C2-6 alkynyl, C3-7 cycloalkyl and C1_6 haloallcyl. In Formula I, L is absent or is a
member selected from the group consisting of C6-10 arylene-C;_6 heteroalkylene, C5.9
heteroarylene-Ci..6 heteroallcylene, C1-6 heteroalkylene, C1.6 alkylene, C1.6 haloalkylene, C2.6
alkenylene, C2.6 allcynylene, -NH-, -S- and -0-, wherein the alkylene, alkenylene, alkynylene or
heteroalkylene portions of the L group is substituted with O to 4 lea substituents selected from the
group consisting of halogen, -Rm and =0, and the aromatic portions of the L group is substituted with O
to 4 R5b substituents selected from the group consisting of halogen, -OR,an, -NO2, and CN; wherein
IC is selected from the group consisting of C1_6 alkyl, C7.6 alkenyl, C7.6 alkynyl, C1_6 heteroalkyl
and C hal@alteykoQiptionalh? anyahvarR$5-Substityentd [ditechebipl thie sarmetoyldiffétent atoms of L can
be combined g, Gorm, 8 2 16 MG @&5@0@ ypgggcllc ring or a 5- to 7- membered heterocyclic ring

compris roa ms selected S rin rtices; a Jn te and R, at each
occurrenc% (iéegécl’l;{e% M%%%‘EBY i% oc?(ij’)igdg 85?1?%@ éf%ant?Z%’lg ehyl, C2-6 alkynyl
and C1.6 haloﬂMWﬂﬂ“Mﬁem@mfoﬁfﬁWHhcaa@R together with the atoms to which each is
attached, @t@oe@g@@mgﬁg@ fﬂ@ﬂb@&;ﬁ@ﬂ}- gnembe@ﬁgid}en_wg@yp{ ru]g}g&mmjsmg_@to 2 heteroatoms

selected from N, .0 an in i Jn Form la I, E is hydrogen or halogen; or in the alternative
TDO i%g%%\{lgt%n%g FQ&F : C5-6 heteroar &/I C3.7 heterocycloalkyl and C3.7

E is selected from e
cycloalk%/l(ﬂa%‘k?ﬁﬁﬁﬂﬁﬁﬁw éféi%b@“i‘s)ib 5 §fﬁ’1&ébgﬁ%ﬁﬁ Séiggted ol thdGroup consisting of

a 3- to 7- membeited garbocyotic ki -4-8xtey memnbered heterocyclic ring, a benzene ring and a 5-
to 6- membeted et ﬂ&mgm% ighyk, and.eachcrngroptianally fiised {g Fils independently
substltljtegggwnh tgfm 6 substitue tt?s}?el cte y?;[(f;m the grouﬁons%mg of fhlog%n -NRPRq, -OR",
-C(0)OR", -C (Gt 5?("3) O)W -NRPC(0)NRPRg, OC(0)NRPRq,
-NRPC(@)@i@@nzd@N@&PM@mmwﬁ%m@M-tmNrdqulm{nRﬁséc))wRPRq -S(0)212r,
-S(0)2NRPRQ, frigvroNk2Rox Nigaizh OB o Rihidél-ORP, -Z'-C(0)OR", -21-C(0)NRPR(q, -Z1-C(0)RP,

-ZI-NRP R PRI, PC(O)OW -Z1-

C(= NOR%%)@&IQ?}&]%&%\?&%#C%@\%%ER E-ZH%"R%P%%%\W@Q@ 1-S(0)2R, -Z1- 5(0)2NRPRY,
-Z1-NO2, -Z1- ﬁ‘ﬁfh%fHE“&HHt}Z¥@N41?ﬁFb8ﬁﬁ]Lﬁaﬁ“f‘le is selected from the group consisting of C1.6
alkylene2-02¢6-alkestydens 2 G alidnidenemGiel NelcfaaltaiedecCBolceiballelene and C3.7

heterocycloalk}ﬂ@gﬂ&@ﬁ@p@ﬁﬁﬁﬁ@_@@g@@d@g%@ntIy selected from hydrogen, C1_6 aIkyI C1.6

haloalkyl, 6 al cloallcy. cloalkyl, phenyl

(CH2)1i)1 ghz@ﬁyFG ett 3 gl’oulﬁﬁ1 fénsés ing 0 @?@0 Ii/qﬁ [&L%6 ﬁ%ljo ik VE’:CQ 6 alkenyl,
C2_6 alkynyl, €31 WW@R@@M?&@@?%@@F@%@@P@@M@I phenyl and -(CH2)1.4-phenyl. Optionally within
each R6(substitenizRE ) aingkRcponRbandy1R 1, tbgethemwith thenatonT 1o which-gadhris attached, are
optionally comtg#;te& lgor a 3- to 7- membered heterocyclic ring optionally comprising 1 to 2
heteroatoms selected from N)ﬁ and S a;s r|n vertices. Ict."is s Iecte%from the group consisting of
phenyl, €516 HEEHSAR/AZe 327 eEgRge Mht’g;l é%mf’%%fiﬁm? @' Bptibhally fused tois | or 2 rings
each independ@h@l&ysé@&iéﬁtmﬁﬁ@qt@uplmstlng of a 5- to 7- membered carbocyclic ring, a 5- to
7- membe(f@@bbﬁze{r@ﬁm&@ rm;@#%e%%eyma@m@@&@m besed-Neteroasomatic,ring, and 12!
and each ring ogtlonale){b e t% It Oeaﬁ i hgnden ly substltuted with 0 to 5 R7 substiments
selected from the nsis n? Gt'fialo en, o) )JOR% -C(0)NRL1le, -C(0)121, -NRtC(0)R,
-0C(0)R%~ (Nm@a?mmﬂéd@efé@mmmfﬁ% (bs@mroc?(Hr@@veﬂm xmre@- %-uele
-NRtS(0)2Nau phe)2Ry hS(@)NatcaRiexNiOZ:iaN3, =0, -CN, -Z2- NRle, Z2.SRt, -Z2-0R1,

22 CORRLa NN 1Z2G IR 22 NGOG, R e (Z2 NRICONRIe
-Z2-0C(O)Nler, -Z2 RIC(O)O -Z2- C(=NOIONR112.", -Z2-NR C(--=N-CN)NRV, -Z2-NRIS(0)2NR'le,
-Z2-S(0)21e, Z’ﬁ“‘@f@)@ﬂw i‘éoﬁdzca%’ﬁxﬁgcaaﬁ&jzzz CN. Z2 is selected from the group consisting
of C1.6 my@wzﬁgj&am%n@b@z@&R}Eﬁyiéﬂ@r@flia@dqetemawy},éhe%ﬁ%{ and rare each
independently %@gww%wg{gg@@,&m@@% £214.6 haloalkyl, C2.6 alkenyl, C2.6 alkynyl and
-(CH2)14-phenyl, C3_7 cycloalkyl and C3-7 heterocycloalkyl; R.." is selected from C1.4 alkyl, C1-4
haloalkyl, C2.6 alkenyl, C2-6 alkYnYI, C3-7 cycloalkyl, C3_7 heterocycloalkyl and -(CH2)1-4-phenyl.
Within each R7 substituent, lit and le or 12" and 12..1% together with the atom to which each is
attached, optionally are combined to form a 3- to 7- membered heterocyclic ring having | to 2
heteroatoms selected from N, 0 and S as ring vertices. [0040]In a first embodiment, the compound of
Formula | is of a formula selected from the group consisting of Formula I-a, Formula I-b, Formula I-c,
Formula I-d, Formula I-e, Formula I-f, Formula I-g, Formula I-h, Formula I-i, Formula I-j, Formula I-k,
Formula I-m, Formula I-n. Formula I-o and Formulggl-p as set forth in Figure 1. [0041]in a second
embodiment, and within certain aspects of the first embodiment, the compound Formula | is of
Formula I-a, B-L-E



RNA Al-a in which RI is absent. Xi is selected from the group consisting of -CH2-, -C(H)(1e)-, -C(le)2,
-0-, -N(H)-, -N(le)-, -N(C(0)R5-, -N(C(0)01e)-, -N(S(0)211)-, -N(S(0)le)-, -S-, -5(0)-, and -5(0)2-. A is
S-k( B is a member selected from the group consisting of: 1a N and R4b5 in which R4b is selected
from the group consisting of 0 HN-NNO-N OH 1-)L'OH'N OON,H-TOO0 I

2-(1-(benzo[d]thiazol-2-yicarbamoyl}-1,2,3,4-tetrahydroguinolin-7-yl}-5-(3-fluoro-4-
isopropoxyphenyl)thiazole-4-carboxylic acid;
2-(1-(benzo[d}thiazol-2-ylcarbamoyl}-1,2,3 4tetrahydroquinolin-7-yi}-5-(4-methoxyphenyl)-
N,N-dimethylthiazole-4-carboxamide;
5-(3-(3-aminophenoxy)propyl)-2-(1-(benzo[dithiazol-2-ylcarbamoyl}-1,2,3 4~
tetrahydroquinolin-7-ylthiazole-4-carboxylic acid;
5-(3~(4-(aminomethyl)phenoxy)propyl)-2-(4-(benzo[d]thiazol-2-ylcarbamoyl}-3,4-dihydro-2H-
benzo[bl]1,4loxazin-6-yl)ithiazole-4-carboxylic acid;
2-(1-(benzo|d]thiazol-2-ylcarbamoyl)-1,2,3,4-tetrahydroquinolin-7-y!}-5-(3~(4-tert-
butylphenoxy)propyl)thiazole-4-carboxylic acid;
2-(1-<(benzo{d]thiazol-2-ylcarbamoyl}-1,2,3,4-tetrahydroquinolin-7-y1}-3-(3-(4-(tert-
butoxycarbonylaminojphenoxy)propyl)thiazole-4-carboxylic acid;
2-(1-(benzo[dthiazol-2-vicarbamoyl)-1,2,3,4-tetrahydroquinolin-7-yl}-5-(3-(3-(fert-
butoxycarbonylamino)phenoxy)propyl)thiazoie-4-carboxylic acid;
2-(4-(benzo[d]tﬁiazoi—2 -ylearbamoyl)-3,4-dihydro-2H-benzo[b]] 1 ,4]Joxazin-6-y1}-5-(3-(4-((tert-
butox vearbonylaminoymethyl)phenoxy)propyl)thiazoie-4-carboxylic acid;
6-(4-(benzo[dthiazol-2-vicarbamoyl)-3 4-dihydro-2H-benzo[bl{1 4loxazin-6-y1}-3-(3-
phenyipropoxy)picolinic acid;
3-(3-phenylpropoxy)-6-(4-(pyrazolo[1,5-alpyridin-2-ylcarbamoyl)-3,4-dihydro-2H-
benzolbi[1,4Joxazin-6-yl)picolinic acid;
6-(1-(benzo[d]thiazol-2-yicarbamoyl}-1,2,3,4-tetrahydroguinolin-7-y1}-3-(3-
phenylpropexy)picolinic acid;
N-(benzo[d]thiazol-2-y1}-6-{6-(methylsulfonyicarbamoyl)-5-(3-phenylpropoxy)pyridin-2-yl}-2H-
benzo[b][1,4Joxazine-4(3H}-carboxamide;
2-(1-(benzo[d]thiazol-2-yicarbamoyl}-1.2,3 4- tetrahyc:roqumolm -7-yl}-5-(biphenyl-4-
yhithiazole-4-carboxylic acid,
5-(4-(1H-pyrazolo{3,4-d]pyrimidin-1-yljphenoxy)-2-(1-(benzo[d]thiazol-2-ylcarbamoyl)-1,2.3.4-
tetrahydroguinolin-7-yl thiazole-4-carbox ylic acid; and
5-(3-{4-(1H-pyrazoio[3,4-d]pyrimidin-1-yl)phenoxy)propyl }-2-(1-(benzo|djthiazoi-2-
vicarbamoyl}-1.2,3,4-tetrahydroquinolin-7-yi)thiazole-4-carboxylic acid.
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z.zz,NR-0 N-N,)Si.-S-OH OHt [0042]In a third embodiment, within certain aspects of the second
embodiment of compounds of the invention, wherein Xl is -CH2- and -0-. [0043]In a fourth
embodiment, within certain aspects of the first embodiment of compound of the invention, the
compound is dfffstimutésd-dseloted ar¢RhioadcHudMD A (0044]in which Rl is absent. Xl is -CH2-,

SRR R Nen MR NI N QORE:, MR NO(O)Le)-, -

-S(0)-, or -S(0)2-. Ais Bisame cted from the group consisting of:" in Which Rth is selected
from the groueBASTEHRE SREIBTO KO- B NERERICL EXRS, UNRIEGIDIRI(«RRIWEIG)NRhRL,

-0C(0)NRNR, N6 Oakhi z Cley- M RIBINRN R}, N RiHNG b NRhE R -NRI S(HANRNR, -S(0)2R,
-S(0)2NR1'Ri, -N.(Rl'ng((l)gZRl, .-NRI:rLrCé?NRi)NRhIr,. -E)%ES)NRHRL -C(=NRh)NRAhlli, halogen, -NO2,
T EMBoEMERL feai

and -CN. [0045ftH A ATR CEftar ASBEEIESf the fourth embodiment of

compounds of (Slﬂf’zﬂ ventﬂgn Xidis -CH,-.or -0-. ][(9%6 In_ a sixth embpdiment, for compounds of Formula
. sz ect.’ th arm
| or the first, sécon r]or fourth embodiment thereor. %p% adeliiea} Somposttion compriang i
compound as defined above or the pharmaceutically acceptable salt thereof, and at least one

pharmaceutically acceptable diluent, carrier or excipient.

[06014b] In a fourth aspect, there is provided a compound as defined above, or the
pharmaceutically acceptable salt '

thereof, for use in treating mesothioloma, bladder cancer, pancreatic cancer, skin cancer, cancer
of the head or neck, cutaneous or intraocular melanoma, ovarian cancer, breast cancer, uterine
cancer, carcinoma of the fallopian fubes, carcinoma of the endometrium, carcinoma of the
cervix, carcinoma of the vagina, carcinoma of the vulve, bone cancer, ovarian cancer, cervical
cancer, colon cancer, rectal cancer, cancer of the anal region, stormach cancer, gastrointestinal
(gastric, colorectal, and duodenal), chronic lymphocytic leukemia, esophageal cancer, cancer of
the small intestine, cancer of the endocrine system, cancer of the thyroid gland, cancer of the
parathyroid gland, cancer of the adrenal gland, sarcoma of soft tissue, cancer of the urethra,
cancer of the pents, testicular cancer, hepatocellular cancer (hepatic and billiary duct), primery or
secondary central nervous system tumor, primary or secondary brain tumor, Hodgkin's disease,
chronic or acute leukemia, chronic myeloid leukemia, lymphocytic lymphomas, Jymphoblastic
lenkemia, follicuiar lymphoma, lymphoid malignancies of T-cell or B-cell origin, melanomsa,
muitiple myeloma, oral cancer, ovarian cancer, non-small cell lung cancer, prostate cancer, small
cell lung cancer, cancer of the kidney and ureter, renal cell carcinoma, carcinoma of the renal
pelvis, neoplasms of the central nervous system, primary central nervous system lvmphoma, non
Hodglan's lymphoma, spinal axis tamors, brains stem glioma, pituitary adenoma, adrenocortical -
cancer, gall bladder cancer, cancer of the spleen, cholangiocarcinoma, fibrosarcoma,

neuroblastoma, retinoblasitoma, or a combination thereof in a patient,
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0 se N OH (R48)0-271 wherein R", if present, is selected from the group consisting of halogen and
C1.4 alkyl. [0047]In a seventh embodiment, for compounds of Formula | or the first, second or fourth
embodiment thereof, B is [0048]In an eighth embodiment, for compounds of Formula | or the first,
second, fourth, sixth or seventh embodiment thereof; L is absent or is an optionally substituted group

selected from fhe group gpngisting,of GR.r4 & arvlenar-Cdbiteiereatioyane 1 Gl
heteroarylene-C[..6heteroalkylene, C1.5 heteroallcyé%le, C2-6 heteroalk @él ne Og. aIGk%Iene, C2..6

6
alkenylene, CRIGaISSHIaRe AR IO BRI ACTROG SefEHIFsH the i L(J}ﬁl(l:onsgt?ng of phenyl, C5.6
heteroaryl, C3i%fmiereyeloalkybaGior cyclanisd-andodhereiroptionbtipfusetts Bfiva 5- to 7-
membered heterpcycljc ring, a benzene. rin - to 6- membered heteroaromatic ring, and in which
E and said rinb‘”@%?%#a&}f§1¥%€§%nd0% %%%5 rg%%té%éé\)vith 0 to 5 R6 substituents selected from the group
consisting of fli#6igdkhlore, dxathessBR: hORS PrETRO RECCPOYRRP R LEHRPENRPC(0)Rg,
-0C(O)W, 'NR§§£§9)A\JE%BESH LDCONRER e WO 201010804 78R TS 2009/0684080:NRRC(0)OR. T,
-S(0)2Rr, -5(0 2NR_PRq,-R§1 -NO2, -N3, -CN, -Z1-NRPRP, -Z'-SR, -Z1-OR, -Z1-0C(0)NRPRI,
-Z1-NRPC(0)0Wcze 2ipyomie AR SR 1 PE0Y2NRPRy. Z1 is selected from the group consisting
of C1-6 alkyleney1@2-6 alkenylensah GG atkymykneadnd ©1s6oheteroaikyiéned FiPcaHHORY Hre each
independentl selecel o NEIogsny (1 Al C G AIORINLICE AlkBOVIE g oy, C37
cycloalkyl, C3- erocycloa F phenyl and -(CH2)i-4-phcnyL ltr is selected from C1-6 alkyl, C1_6
haloallcyl, cz-mmmyref@zi%ﬂwnyﬁney@%%m?@ ??eﬁgﬁe?BE‘if@F&&&ﬁ%ﬁn-?’éﬁ‘E) A%phenyl.
Ootionally within £acks RG: substitnentdeapdRas-oiRE ardiRndogethecwithitheratem. to which each
is attached, are combined to form a 3- to 7- membered heterocyclic ring comprising 1 to 2 heteroatoms
selected from N, 0 and S as ring vertices. R’ isgphegyl, a 5- to 6- membered heteroaromatic ring or a 5-
to / membered heterocyclic ring, in VW HQFW LR RATIVE zene ring, a 5- to 6-
membered heteroaromatic ring or a 5- to 7 membered heterocyclic ring. Rs and said ring optionally
fused to Rs is sulistigted witiz Ol tsh8vR Zsubstithéntsuiel ol anfrovndhel ghe iy edifistihg of halogen,
-NAIR', -SR1, -0GOINRLry -NRIG(OORY. R, 17421NRRU11Z2:AGQ) NRdA€1.pZ2-NR1C(0)01211 and -
-CN. Z2 is selected from the group consisting of 61_6 alkylene, C2.6 alkenylene, C7_6 alkynylene and
Cl'6 heteroalky{%q,sip Whicﬁié/ymd@l;gqqg indepgneipNths seieatedfEonF RyswogerinC1.6 alkyl, C1.6
halOalkyl, C7.6 alkenyl, C2-6 alkYnyl, C3-7 egcl alk %and CC?-? heterocycloalkyl. Ry is selected from
C1.6 alkyl, C1.6TRACHHEHS EESHRENTT 518 ?iﬁ%?n‘i}l/ e %% cloalkyl, C3.7 heterocycloalkyl and

-(CH2)1.4-phenyl. Optionally withi % it ?ﬂ rﬁ}@ 29 Rnand R, together with
the atoms to which each is attac%gf%‘?gt&oﬁ% Sr%%g mﬁ? é - tgo - mBem ered heterocyclic ring
optionally comprising 1 to 2 heteroatoms selected from N, O and S as ring vertices. [0049]In a ninth
embodiment, witRft-deértain és%@t@f&ﬂ%e sixth embodiment of compounds of the invention, L is

absent and E is selected from the roup consisting of phenyl and pyridyl, and wherein optionally fused
to E is a ring selé@%éd¥rom tﬁé‘éﬁ%?ftﬁ?&% fﬁﬁ%%@ri%iﬁﬁ%ﬁ%%%z?%g?%%oﬁ%idin-2-one ring, a
benzene ring, aspyidietringara, pytssletingy iacpyradotermghtan iminzd|ethndgiaranoing and a
“thiophene ring, wherein E and the 1 iopally fused 1o F.ake,each optionallyndependently
substituted. wéﬁl%ﬁf}o?&%ﬁﬁ%%’f‘?}in% 2(%09/0(_38400 [0050]In ?altehtﬁ%mquiment{af%% compounds of
Formula |, or theafirersk e fsniAlisikerossariiiome Bt Emabammsht #arsBF s C14 alkylene

or C14 heteroalkylene, Q51 ln-a0 eleventh embagiment:jorcomppoundsaafl fartlis.or the first,

second, fourth, g, seynth or eghth embodiment theredt,Lfs selected f1om e, gigup consising of

bonds and is meant to include mone- and poly-halogenated variants. Simi'aarly, the
term "allkcymyl" refers to an unsaturated alkyl radical having one or more tripie bonds

and is meant to include mono- and poly-halogenated variants. Exampies of such

ol



[0052]In a twelfth embodiment, within certain aspects of the tenth or eleventh embodiments of
compounds of the invention, L is present and E is selected from the group consisting of phenyl, pyridyl,
pyrimidinyl, piperidinyl, piperazinyl, morpholino, pyrrolidinyl, pyrrolidonyl and cyclobutyl. Optionally
fused to E is a pyridine ring, a benzene ring, pyrimidin-4-one ring, a pyrimidin-2-one ring or a dioxolane
ring, and in whigh&earskaaid ring optionally fused to E is substituted withp@-tas:m6/sulpstituents
selected from the group consisting of fluor, chloro, -NRPRq, -SR, -S(0)2E -ORP,

--NRPC(0)OR.1,-Z PR I NRPC RP RP a e | 1dently selected from
hydrogen, C1 %%‘%&urfu %‘%ﬁ%’g X lln g%%véﬁ@rr?j éo e%?ggﬁ%%i%ﬁ%?&%%%%e%lG heteroalkylene. RP
is selected fro@t@ﬁ@@lhﬁ,@t@aﬁml@ﬂGﬂ?ﬁlﬁiﬁiéﬂwa cthedidyripd Erorytiodtkyl, C3.7
heterocycloalkylapd, ;(Qal@%ignrehmm&%@ﬂaﬂ%w},him&a&hnﬁiﬁzwbﬁument RP and 125 or RP and

RP, are combined to form a 3- to ered heterocyclic ri Ito t lected
from N, 0 and SBERHS VeAides? r%ﬁgéfl’np%ﬁﬁﬁ'?gé’ﬁﬁﬁ cg/?‘ﬁ% I%ﬁ g“co%% ?s%qglgz)srriilzcl ?)r the
first, second, faxuptin, ﬁmﬂuﬂmmhﬂhm;@m erhbdcirmbon thegebdy g shohehiviigddugibeeta WO
2010/080478P%Ir(‘g§1%98%/08686 cg?&@aa}@ﬁup&ﬁ g%\%ﬁ@a@&mm@w@mwaﬁs group is of a

formula select m the grou con5|st|n of: N 4N (F(7)O-4 -s(R7)o-a NN-r'L
r.N1(R7)0.2 ©one double bond bctwoen ring Vcrtmcs As uscd herein, "cycloalkyl," "carbocyclic,”

or "carbocycle" is also meant to refer to bicyclic, polycyclic and spirocyclic
hydrocarbon rings such as, for example, bicyclo[2.2.1]heptane, pinane,
bicyclo[2.2.2]octane, adamantane, norborene, spirocyclic Cs.y2 alkane, ete. A
"cycloalkyl," "carbocyclic," or "carbocycle" ring can be attached to the remainder of a
molecule through a ring carbon atom, or, if stated as such, in the alternative, a
"eycloalkyl," "carbocyelic," or "carbocycle” ring can be fused to the remainder of a

| molecule, Nonmliﬁﬁting examples of a "cycloalkyl," "carbocyclic," or"carbocycle”

" ring that is fused to, for example, a benzene ring include, 1,2,3,4-
tetrahydronaphthalene, 2,3-dihydro-1H-indene, (Z)-6,9-dihydro-5H-

‘benzo[7]annulene, and the like.

[0019] The term “heteroalkyt,;' by itself or in combination with another term,
means; uniess otherwise stated, a stable straight or branched chain hydrocarbon
radical, consisting of the stated number of carbon atoms and from one to three
heteroatoms selected from the group consisting of O, N, Si and S, and wherein the
nitrogen and sulfur atoms can optionally be oxidized and the nitrogen heteroatom can
optionally be quaternized. The heteroatom(s) O, N and S can be placed at any interior
position of the heteroalkyl group. The heteroatom Si can be placed at any position of
the heteroalkyl group, including the position at whickh the alkyl group is attached to
the remainder of the molecule, A "heteroalkyl" can contain up to three units of
unsaturation {e.g., double and triple bonds), and also includes mono- and poly-
halogenated variants, or combinations thereof. Examples of "heteroalkyl” include
-CH,~-CH,-0-CH;, -CH,-CH,-0-CF3, -CH;-CH,-NH-CHjs, -CHz-CH,-N(CH3)-CH,
-CH;-S-CHz-CH;, -8(0)-CH, -CH,~CH,-S{0),-CHj, -CH=CH-0-CHj, -Si(CH3);,
-CH,-CH=N-OCHj3, and ~-CH=CH=N(CH;)-CH3. Also, for "heteroalkyl" up to two
heteroatoms can be consecutive, such as, for example, -CHz-NH-OCH: and
-CH,-0O-8i(CH;)s.
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[0054]In a fourteenth embodiment, for compounds of Foiluta I, or the first, second, fourth, sixth,
seventh or eighth embodiment thereof, E is selected from the group set forth in Figure 2-A and Figure
2-B. [0055]In a fifteenth embodiment, for compounds of Formula I, or the first, second, fourth, sixth,
seventh or eighth embodiment thereof, E is selected from the group set forth in Figure 2-C, Figure 2-D,
Figure 2-E andd=iguwes@s. [0056]In a sixteenth embodiment, for compoUdEUSEFESMEAR01, or the first,
second or fourth embodiment thereof, L is absent and E is hydrogen or halogen. [0057]In a

seventeenth eyggediment, fok compaisndscobicaruiad-ersbgfiest asecpnelerytoartheembodiment
thereof, L is selected from th%,r?ro p onsistingrlgf C1_ 6 heteroal Xlerga Cl-6 ?Ik lene, C2-6
the St e)g

alkenylene ang 3 SHRIRSASHE EALIBIWHREh L TRFL BeRaEhty op |oﬁlra‘°ﬂ§}jsu Stituted; and E is

hydrogen. W@ﬁﬁ]ﬁ@/ﬂ&@ﬂﬂdﬁj@%ﬁﬂ@@%@%ﬁ@f{m@wﬁwﬁé@h@é&mhe@ﬂb@@mnt, within certain
aspects of theseyenteenth embadiment of.cananarnds RIS Jnyrticfkijseaartionally substituted

C heteroalkylene. [0059]In a nineteenth embodiment, compounds of Fotniula | are selected from the
group set fortAFCTHMPT(D Sentiondy Stpiedniqes fiifled in the art will understand,

with respeet to "heterocycloalkyl," "heterocyelic,” and "heterocycle™ having a
designated number of carbon atoms (e.g., "Ca.; heterocycloalkyl"), that at least one,
and possibly up to five, if feasible, of the designated carbons are replaced with a
heteroatom. For example, "Cs heterocycloalkyl" includes, among other possibilities,
oxiranyl, which has two carbon atoms plus one oxygen atom as ring members. Unless
otherwise stated, "heterocycloalikyl," "heterocyclic," and "heterocycle” ring can be a
monocyclic, a bicyclic, spirocyclic or a polycylic ring system. Non-limiting examples
of "heterocycloalkyl," "heterocyclic," and "heterocycle” groups include pyrrolidine,
piperidine, imidazolidine, pyrazolidine, butyrolactam, valerolactam, imidazolidinone,
hydantoin, dioxolane, phthalimide, piperidine, pyrimidine-2,4(1H,3H)-dione,
pyrimidin-4-one, pyrimidin-2-one, 1,4-dioxane, morpholine, thiomorpholine,
thiomorpholine-S-oxide, thiomorpholine-$,8-oxide, piperazine, pyran, pyridone, 3-
pyrroline, thiopyran, pyrone, tetrahydrofuran, tetrhydrothiophene, quinuclidine,
tropane and the like. A "heterocycloalkyl," "heterocyclic," or "heterocycle" group can
be atlached to the remainder of the molecule through a ring carbon, a heteroatom, or
alternatively, if stated as such, a "heterocycloalkyl,” "heterocyclic,” or "heterocycle”
group can be fused to the remainder of & molecule. Non-limiting examples of a
"heterocycloalkyl," "heterocyclic,” or "heterocycle" ring that is fused to, for example,
a benzene ring include, isochroman, 2,3-dihydrobenzofuran, (Z)-4,5-dihydro-1H-
benzo[blazepine, and the like. Unless otherwise stated, "heterocycloalkyl,"
“heterocyclic,” and "heterocycle” rings include mono- and poly-halogenated variants

thereof.

[0021] The term "alkylene" by itscif or as pzirt of another substituent means a
divalent radical derived from an alkane or haloalkane, as exemplified by
-CH,CH,CH,CH,- and —CF,CF,-, Typically, an alkyl (or atkylene) group will have
from 1 to 24 carbon atoms, with those groups having 10 or fewer carbon atoms being

preferred in the present invention. "Alkenylene” and "alkynylene" refer to the
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HNO --.-4,, NS OH 2-(1-(benzo[d]thiazol-2- ylcarbamoy1)-1,2,3,4- tetrahydroquinolin-7-yl)thiazole-
- 4-carboxylicacid 2N HN--LO7L.N7SNO OH OH 6-0 -(benzo[d]thiazol-2-

WO 20106/080478 PCT/US2085/068400

unsaturated forms of "alkylene" having double or triple bonds, respectively, including

mono and poly halogenated variants,

[0022] The term "heteroalkylene” by itself or as part of another substituent
means a divalent radical derived from heteroalikyl, as exemplified by —O-
CH,-CH3-CH»-CH3-0-, -0-CH,, -CH3-0-, -CH;-CH,-S-CH,CHz- and
-CH»-8-CH;-CH,-NH-CH;-, ~0-CH>-CH=CH-, -CH;-CH=C(H)}CH-0-CHs-,
-O-CHy-CH=CH-, MS~CH2;CEC~, ~CFy-0-, For heteroalkylene groups, a heteroatom
can also occupy either or both of the chain termini (e.g., alkyleneoxy, alkylenedioxy,
alkyleneamino, alkylenediamino, and the like). As used herein, the term

"heteroalkylene" also refers o mono- and poly-halogenated vanants,

[6023] The terms "alkoxy," "alkylamino” and "alkylthio" (or thicalkoxy) are
used in their conventional sense, and refer to those alkyl groups attached to the
remainder of the molecule via an oxygen atom, an amino group, or a sulfur atom,
respectively. Additionally, for dialkytamino groups, the alkyl portions can be the
same or different and can also be combined to form a 3-7 membered ring with the
nitrogen atom to which each is attached. Accordingly, a group represented as ~-NR'R*

is meant to include piperidinyl, pyrrolidinyt, morpholinyl, azetidinyl and the like,

[00241 The terms "halo” or "halogen," by themselves or as part of another
substituent, mean, unless otherwise stated, a fluorine, chlorine, bromine, or iodine
atom. Additionalily, terms such as "haloalkyl," are meant to include monchaloalkyl
and polyhaioalkyl. For example, the term "C,.4 haloalkyl" is mean io include

trifluoromethyl, 2,2,2-triflucroethyl, 4-chlorobutyl, 3-bromopropyl, and the like.

[0025] The term "aryl" means, unless otherwise stated, a polyunsaturated,
typically aromatic, hydrocarbon group, which can be a single ring or multiple rings
{up to three rings) which are fused together. The term "heteroaryl" refers to aryl
groups (or rings) that contain from one to five hetercatoms selected from N, O, and S,
wherein the nitrogen and sulfur atoms are optionally oxidized, and the nitrogen
atom(s) are optionally quaternized. A heteroaryl group can be attached to the
remainder of the molecule through a heteroatom. Non-limiting examples of aryl
groups include phenyl, naphthyl and biphenyl, while non-limiting cxamples of
hcteroaryl groups include pyridyl, pyridazinyl, pyrazinyl, pyrimindinyl, triazinyl,

quinolinyl, quinoxalinyl, quinazolinyl, cinnolinyl, phthalaziniyl, benzotriazinyl,
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ylcarbamoyl)-1,2,3,4- tetrahydroquinolin-7-y0-3- hydroxypicolinic acid It

3 HNO .-:riN.NSNOOH"

67(4-(benzo[d]thiazol-2- ylcarbamoy1)-1-methyl-1,2,3,4- tetrahydroquinoxatin-5- yl)picolinic acid lit

WO 2010/080478 PCT/US2005/668400

" purinyl, benzimidazolyl, benzopyrazolyl, benzotriazolyl, benzisoxazolyl,
isobenzofuryl, isoindolyl, indolizinyl, benzotriazinyl, thienopyridinyl,
thienopyrimidiny!, pyrazolopyrimidinyl, imidazopyridinyl, benzothiaxolyl,
benzofuranyl, benzothienyl, indolyl, quﬁnolyi, isoquinoelyl, isothiazolyl, pyrazolyl,
indazolyl, pteridinyl, imidazolyl, triazolyl, tetrazolyl, oxazolyl, isoxazolyl,
thiadiazolyl, pyrroly!, thiazolyl, furyl, thienyl and the like. Optional substituents for
cach of the above noted aryl and heteroaryl ring systcins can be sciected from, but arc

not lirited to, the group of acceptable substituents described further below.,

[0026] As used herein, the term "arylene" generically refers to any aryl that is
a divalent radical. For a more specific example, "phenylene” refers to a divalent '
phenyl ring radical. The terms "1,2-arylene," "1,3-arylene" or "1,4-arylene" refer to
geometrical isomers of a particular arylene wherein, two groups attached to an aryl as
depicted in a formula are situated in an ‘ortho, meta or para geometrical relationship

about the aryl, respectively.

[0027] As used herein, the term "heteroarylene” generically refers to any
heteroaryl that is a divalent radical. For a more specific example, "pyridylene™ refers

to a divalent pyridyl ring radical.

[0028] Those skilled in the art will understand, with respect to the terms
"heteroaryl" and "heteroarylene" having a designated number of carbon atoms (e.g.,
"Cs.¢ heteroaryl" or "Cs.g heteroarylene"), that at least one and, where feasible, up to
five of the designated carbon aloms are replaced with a heteroatom. A C; heteroaryl,
for example, can be pyrrolyl or, as another example, be thiazolyl, among other
possibilities.

[0028] As used herein, the combination term of "arylene-heteroalkylene”
generically refers to a divalent radical comprised of aryl group and heteroalkyl group
that are covalently attached to each other, and wherein the aryl and alkyl group each

comprises an additional radical center to which can be attached another group.

Examples of arylene-heteroalkylene include, but are not limited to:

CH,

£ 5 S o ; N~
oo LY
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4 N HNO A N7 S N 0 OH 6-(1-(benzo[d]thiazol-2- ylcarbamoyl)-1,2,3,4- tetrahydroquinolin-7-y1)-3-
isobutoxypicolinic acid 111 WO 2010/080478PCT/US2009/068400 No Structure Name

WO 2010/080478 PCT/US200%9/068400

Similarly, the term "heteroarylene-heteroalkylene" refers to a divalent radical
comprised of a heteroaryl group and heteroalkyl group that are covalently attached to
each other, and wherein and wherein the heteroaryl and heteroalkyl group each
comprises an additional radical center to which is attached another group, Examples

of heteroarylene-heteroalkylene include, but are not limited to

CH,

& | Ry O}'i. fWO\/\sf E\Q,N\/\;

=N NN and

{0030] The above terms (e.g., "alkyl," "aryl” and "heteroaryl"), in some
embodiments, will include both substituted and unsubstituted forms of the indicated

radical. Preferred subslituents [or each type ol radical are provided below.

[0031] Substituents for the alkyl radicals (including those groups ofien
referred to as alkylene, alkenyl, alkynyl, heteroatkyl, heterocycloalkyl and cycloalkyl)
can be a variety of groups including, but not limited to, -halogen, -OR’, -NR'R", -SR,
SSiR'R'R™, -OC(O)R, -C(O)R’, -CO,R', -CONR'R", -OC(O)NR'R", -NR"C(O)R',
-NR"C(OYNR'R", -NR"C(O)R', -NHC(NH=NH, “NRC(NH,)=NH,
NHC(NH,)=NR/, -NR"C(NRR"}=N-CN, -NR"C(NR'R")=NOR/,
NHC(NH2)=NR',-S(O)R, -S(O);R’, -S(0):NRR", -NR'S(0}:R", -NR"S(O):NRR",
-CN, =0, =8, =N-OH and -NO; in a number ranging from zero to (2m'+1), where m'
ig the total number of carbon atoms in such radical. R', R" and R™ cach independently
refers to groups including, for cxample, hydrogen, unsubstituted Ci ¢ alkyl,
unsubstituted heteroalkyl, unsubstituted aryl, ary! substituted with 1-3 halogens,
unsubstituted Cy¢ alkyl, Cy.¢ alkoxy or C1 thioalkoxy groups, or unsubstituted aryl-
C,.4 alkyl groups, unsubstituted heteroaryl, substituted heteroaryl, among others,
When R’ and R" are attached to the same nitrogen atom, they can be combined with
the nitrogen atom to form a 3-, 4-, 5-, 6-, or 7-membered ring. For example, -NR'R"
is meant to include 1-pyrrolidinyl and 4-morpholinyl. Other substitutents for alkyl
radicals, including heteroalkyl, alkylene, include for example, =0, =NR', =N-OR,

=N-CN, =NH, wherein R' include substituents as described above.

[0032] Similarly, substituents for the ary} and heteroaryl groups are varied and
are generally selected from the group including, but not limited to, -halogen, -OR’,
-OC(OR', -NR'R", -SR/, -R, -CN, -NO,, -CO:R', -CONR'R", -C(O)R", -OC(O)NR'R",

14



50N NOH HNOO A.,.. N S 1111 6-0 -(benzol[d]thiazol-2- ylcarbamoy1)-1,2,3,4-
tetrahydroquinolin-7-y1)-3- butoxypicolinic acid 6 0 N NOH HNOO "L. N ' S 6-(1-(benzo[d]thiazol-2-
ylcarbamoy1)-1,2,3,4- tetrahydroquinolin-7-y1)-3- (cyclobutylmethoxy)picolinic

WO 2010/080478 PCT/USZH09/068400

~ -NR"C(O)R, -NR"C(O):R’, NR'C{OINR"R"™, -NHC{NH)}=NH, -NR'C{NH2)=NH,
NHC(NH;)=NR', -S(O}R', -S(0):R’, -S(O):NRR", -NR'S{(O),R", -N3, perfluoro-Cj4
alkoxy, and perfluoro-C; 4 alkyl, in a number ranging from zero to the total number of
open valences on the aromatic ring system; and where R', R” and R™ can be
independently selected from hydrogen, C). alky}, €r.¢haloalkyl, Cs cycloaligyl, Caus
alkenyl, Cu. alkynyl, unsubstituted aryl and heteroaryl, (unsubstituted aryl)-Cy4 alkyl,
and unsubstituted aryloxy-Cj.q alkyl. Other suitable substituents include cach of the
above aryl substituents attached (0 a ring atom by an alkylene tether of from 1-4

carbon atoms.

[0033] As used herein, a wavy line, " » ", that intersects a single, double or
triple bond in any chemical structure depicted herein, represent the point attachment

of the single, double, or triple bond to the remainder of the molecule.

[0034] As used herein, a “compound of the invention" refers to a compound of
Formula I or any specific embodiment thereof: or to any stereoisomer, geometric
isomer, tautomer, solvate, metabolites or pharmaceutically acceptable salt or prodrug

of a compound of Formula I or an embodirment thereof.

[0035] ‘To describe the number of times that a substituent {e.g., R'®) can be
attached to a chemical structure shown in this application, the substituent (e.g., R'%) is
written in parenthesis and the possible mumber of occurrences is noted as a subscript
range. For example, "(R1%4" means that the RI¢ group can be absent or can be

present for up to four occurrences.

[0036] As used herein, the term “heteroatom" is meant to include oxygen (O),
nitrogen (N), sulfur (S) and silicon (Si).

[0037] II. Compounds

[0Cag] In one aspect, the present invention provides for a compound of
Formula 1 '
2a
(R (ng IX‘ X
A x2° B—L—E
H'?*
A L
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acid, 4. 70N NOH HN.---L-00 A, N" S N ,-, 6-0 -(benzo[d]thiazol-2- ylcarbamoy1)-1,2,3,4-
tetrahydroquinolin-7-y1)-3-(2-(2- oxopyrrolidin-1- ypethoxy)picolinic acid SLi.....---,0 8

WO 2016/080478 PCT/US2009/668400

or a pharmaceutically acceptable salt thereof, in which R' is independently a member
selected from the group consisting of Ci.¢ alkyl, C .4 heteroalkyl, Co.g alkenyl, Cos
alkynyl, C,. haloalkyl and halogen. In Formula I, the subscript n is an integer {rom 0
to 2, wherein when n is 0 then X' is ~CHy-, -C(H)}R?- or ~C(R%);. X' is 2 member
selected from the group consisting of —CHo-,-C(HYR™)-, -C(R")2, —O-, -N(H}-,
N(R®-, -N(C(O)R")-, -N{C(O)YOR-, -N(S(0):RY-, N(3(O)R?)-, -S-, -8(0)-,
-8(0Y)-, in which R*is selected from the group consisting of Cy¢ alkyl, Ca alkenyl,
Cy4 alkynyl, C ¢ haloalkyl, Cs.¢ cycloalicyl and halogen. X% X* and X** are each
independently selected from the group consisting of C(H), C(R? and N, in which at
least one of X°* and X is C(H) or C(R?); and in which R? is independently selected
from the group consisting of —OR®, -NR"R’, -SR®, -C(O)ORY, -C(O)NR'R’,
-NRPC(O)RY, -S(O)RY, -S(O)RY, -8(0):NRR’, -R’, halogen, -CN and -NO,. For the
R” substituent, RP and R° are each independently selected from the group consisting of
hydrogen, Ci.4 alkyl, Co.4 alkenyl, C.4 alkynyl, C1.4 haloalkyl, or optionally R and
RS, together with the atom to which each is attached, are combined to form a 3- to 7-
membered heterocyclic ring comprising 1 to 2 heteroatoms selected from N, O and §
as ring vertices; and R%is selected from the group consisting of Ci4 alkyl, Cas
alkenyl, Co6 é,lkynyl and Cy. haloalkyl. In Formula I A is a member selected from

the group consisting of:

S-’< N’( A (R¥4

U,
5~
(inww- [;ﬁ SNy,

", A P
SG'KN 0’\<N T R,
R N | = ;
R [ Jwon, ena Lz ®a
[0039] in which R’ is independently selected from the group consisting of ~

NRR, -OR®, -CN, ~NO, halogen, ~-C(OYOR®, -C(O)NR°R’, NR°C(O)R’,
ZNR®S(0),RE, -NR®S(O) RE, -S(O)RE, S(O)R! and —RE. For the R’ group, R® and RS
at each occurrence are each independently selected from the group consisting of
hydrogen, Cy.q alkyl, Co alkenyl, Co. alkynyl, Cy.¢ haloalkyl and -(CHa)1.4 phenyl, or
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HO 6-(1-(benzol[dlthiazol-2- ylcarbamoy1)-1,2,3,4- tetrahydroquinolin-7-y1)-3-(3-
morpholinopropoxy)picolinicacid N \  NOO HN)7--SN

r

WO 2016/080478 7 ' PCT/US2009/068400

R® and R’ or R® and RE together with the atom to which each is attached, are
optionally combined to form a 3- to 7- membered heterocyclic ring comprising 1 10 2
heteroatoms selected from N, O and S as ring vertices; and RF is selected from the
group consisting of Cy4 alkyl, Coqg :ilkenyl, Co alkynyl and C;.4 haloalkyl. Bisa

member selected from the group consisting of:

4 N\ Rdt\ 1 a YX:’

X Ng T
Y7 et

and kb

a

(R*)q.1
in which Y is N, C(H) or C(R™); X is -N(H), -N(Cy.3 alkyl), O or 8; R*, if present, is
independently selected from C; alkyl, C;.4 haloalkyl, Co.4 alkenyl, Cz4 alkynyi,
halogen and -CN., R*, at each occurrence, is independently selected from the group
consisting of ~C(OYORY, -C(OYNRER!, -C(O)R’, -NREC(O)R!, -NR*C(O)NR'R/,
_OC(O)NRPR', -NR'C(O)OR’, -C(=NOR®NR'R’, -NR"C(=NCN)NR'R,
NRES(O),NR'R', -S(O):R}, -S(0);NR'R!, -NR"S(0),R’, -NR"C(=NR')NR'R,
-C(=S)NR"R’, -C(=NRM)NR'R', halogen, -NO», and -CN, in which R" and R at cach
occurrence are each independently selected from the group consisting of hydrogen,
Crs alkyl, Cag alkenyl, Co6 alkynyl, Cs.6 cycloalkyl, Cig haloalkyl, phenyl and —
(CHa)y.4-phenyl, or R'and R', or R and R, together with the atom to which each is
attached are optionally combined to form a 3- to 7- membered heterocyclic ring
comprising 1 to 2 heteroatoms selected from N, O and S as ring vertices,. R is
selected from the group consisting of Cy.6 alkyl, Ca.s alkenyl, Cos alkynyl, Cis
haloalkyl, Cs.7 cycloalkyl, phenyl and —{CHz) 14 phenyl; or in the alternative, R'is

selected from the group consisting of
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9 0 N N--OH 0 HNO\ 6-(1-(benzo[d}thiazol-2- ylcarbamoy1)-1,2,3,4- tetrahydroquinolin-7-y1)-3-(2-(4-
(2- (dimethylamino)ethyppiperazin- 1-yl)ethoxy)picolinicacid N'Sc--\ seNN-\_/

WG 2010/680478 PCTISZIO09/068406
e 0 N, o-N o HNN
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H , H and H ’

in which R® is selected from Ci.¢ alkyl, Ca.¢ alkenyl, Ca alkynyl, Ci7 cycloalkyl and
C1.¢ haloalkyl. In Formula I, L is absent or is a member selected from the group
consisting of Cg.10 arylene-Cy¢ heteroalkylene, Cs.o heteroarylene-Ci.s heteroalkylene,
C1.¢ heteroalkylene, Ci.s aikylene, C1.¢ haloalkylene, Cos alkenylene, Ca.g alkynylene,
-NH-, -S- and -O-, wherein the alkylene, alkenylene, alkynylene or heteroalkylene
portions of the L group is substituted with 0 to 4 R*® substituents selected from the
group consisting of halogen, -R™ and =0, and the aromatic portions of the L group is
substituted with 0 to 4 R substituents selected from the group consisting of halogen,
-OR™, -NR"R?, -R", -NO,, and CN; wherein R™ is selected (rom the group consisting
of Cyg alkyl, Cog alkenyl, Cy¢ alkynyl, Ci4 heteroalkyl and Ci.¢ haloalkyl. Optionally
any two R substituents atiached to the same or diflerent atoms of L can be combined
to form a 5- 1o 7- membered carbocyclic ring or a 5- 10 7- membered heterocyclic ring
comprising 1 to 2 heteroatoms selected from N, O and S as ring vertices; and wherein
R" and R, at each occurrence, is selected from the group consisting of hydrogen, Cis
alkyl, Ca.¢ alkenyl, Co.s alkynyl and Cy.¢ haloalkyl, and wherein optionally R* and R?,
together with the atoms to which each is attached, are combined to form a 3-to 7-
membered heterocyclic ring comprising ! {0 2 heteroatoms selected from N, O and S
as ring vertices. In Formula I, E is hydrogen or halogen; or in the alternative I is
selected from the group consisting of phenyl, Cs.¢ heteroaryl, C.; heterocycloalkyl
and C;.; cycloalkyl, and optionally fused to E is 1 or 2 rings independéx_;tiy selected
from the group consisting of a 3- to 7- membered carbocyclic ring, a 3- to 7-
membered heterocyclic ring, a benzene ring and a 5- to 6- membered heteroaromatic

ring, in which E and each ring optionally fused to E is independently substituted with
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WO 20101080478PCT/US2009/068400 No Structure Name 10 N HN---LO .1....Ns N 0 OH
6-(1-(benzo[d]thiazol-2- ylcarbamoy1)-1,2,3,4- tetrahydroquinolin-7-y1)-3- phenylpicolinic acid

WO 2010/080478 _ PCT/OS2009/068406

0 to 5 R® substituents selected from the group consisting of halogen, -NR°RY, -SR?, |
-ORP, -C(OYORP, -C(O)NRPRY, -C(O)RP, -NRPC(O)R", -OC(O)R’, -NRPC(O)NRR?,
-OC(O)NRPRY, -NRFC(OYOR', -C(=NORPINRPRY, -NRPC(=N-CN)NR"R?,
NRPS(O),NRPR, -S(O):R’, -S(0):NRFRY, -R’, -R*, -NOy, -N3, =0, -CN, -Z'-NR'RY,
-Z'.SRP, -ZLOR?, -Z1.C(O)OR?, -Z!-C(O)NRPR?, -Z'-C(O)RP, -Z'-NRPC{O)RY,
-ZL-OC(O)R’, -Z-NRPC(OINRPRY, -Z!-OC(O)NRIRY, -Z'-NRPC(O)OR’, -Z'-
C(=NORF)NRRY, -Z!-NRPC(=N-CN)NRPFRY, -Z!-NRPS(O),NRPRY, -Z'-S(0).R", -Z'-
S(O),NRPRY, -7} .NO,, -Z'-Ns, -Z'-R® and -Z'-CN. In Formula I, Z! is selected from
the group consisting of Cp4 a?kylene, Ca¢ alkenylene, Cog alkynylene, Cis
heteroalkylene, Cs.7 cycloalkylene and Cs.7 heterocycloalkylene; R” and R*are each
independently selected from hydrogen, Cy alkyl, Cy.s haloalkyl, Co4 alkenyl, Cy4
alkynyl, Cs.7 cycloalkyl, Cs.7 heterocycloalkyl, phenyl and -(CHy)14-phenyl; R is
selected from the group consisting of C;¢ alkyl, €. haloalkyl, Co¢ alkenyl, _

Ca.6 alkynyl, Cs.7 cycloalkyl, Cs.r heterocycloalkyl, phenyl and -(CHz)1.4-phenyl.
Optionally within each R® substituent R® and R® or R and R', together with the atom
to which each is attached, are optionally combined to form a 3- to 7- membered
heterocyclic ring optionally comprising 1 to 2 heteroatoms selected from N, O and S
as ring vertices. R’ is selected from the group consisting of phenyl, Cs.¢ heteroaryl,
Cs.7 heterocycloalkyl, Cs.7 cycloalkyl, and optionally fused to R® is 1 or 2 rings each
independently selected [rom the group consisting of a 5- 1o 7- membered carbocyclic
ring, a 5- to 7- membered heterocyclic ring, a benzene ring and a 5- to 6- membered
heteroaromatic ring, and R’ and each ring optionally fused to R® is each independently
substituted with 0 to 5 R’ substituents selected from the group consisting of halogen,
-NR'R®, -8R/, -OR!, -C(O)OR’, -C(Q)NRRY, -C(O)R", -NR'C(O)R", -OC(O)R”,
-NR'C(OINRRY, -OC(O)NRR’, -NR'C(Q)OR", -C(=NOR)NR'R", -NR'C(=N-
CNINRRY, -NR'S(0)NR'RY, -S(O)%RY, -S(0),NR'RY, -R", -NO,, -N3, =0, -CN, -Z*-
NR'RY, -Z°-SR', -Z2-OR!, -Z*-C(O)OR), -Z*-C(O)NR'RY, -Z*-C(O)R", -Z°-NR'C(O)R",
-ZL-OC(O)RY, -Z2-NR'C(O)NR'RY, -Z-OC(O)NR'R", -Z*NR'C(Q)OR", -Z*-
C(=NOR)NRR", -Z*-NR'C(=N-CN)NR'R", -Z-NR'S(O;:NRR", -Z3-S(0).R’, -Z%-
S(ORNRRY, -Z2-NO,, ~Z>-Nj and -Z:-CN. Z*is selected from the group consisting of
Cy alkylene, Co.¢ alkenylene, Co alkynylene, C¢ heteroaikylene, R® and R" are each
independently selected from hydrogen, Ci a}kj;l, C ¢ haloalkyl, Cs.4 alkenyl,

Cs.¢ alkynyl and ~(CHy)14-phenyl, Cs.7 cycloalkyl and Cs; heterocycloalkyl; R” is
selected from Ci.s alkyl, Ci.4 haloalky!, Co.¢ alkenyl, Cr.6 alkynyl, Cs. cycloélkyi, Cig
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11 11 NHN---LOANI'S N 0 OH 6-0-(benzo[d]thiazol-2- ylcarbamoy0-1,2,3,4- tetrahydroquino 1
in-7-y1)-3-0- tolylpicolinic acid fit

WO 2010/080478 PCT/US280%9/668400

heterocycloalkyl and -(CHa)y-phenyl. Within each R’ substituent, R' and R® or R’
and RY, together with the atom to which each is attached, optionally are combined to
form a 3- to 7- membered heterocyclic ring having 1 to 2 heteroatoms selected from

N, O and 8 as ring vertices.

{00401 In a first embodiment, the compound of Formula I is of a formula
selected from the group consisting of Formula I-a, Formula I-b, Formula I-¢, Formula
I-d, Formula I-e, Formula I-f, Formula I-g, Formula I-h, Formula I-i, Formula I,

Formuia I-k, Formula I-m, Formula I-n, Formula I-0 and Formula I-p as set forth in
Figure I,

[0041] In a second embodiment, and within certain aspects of the first

embodiment, the compound Formula I is of Formula I-a,

X‘E
R D

N © B-iL—E

HI}!AO
A I-a .

in which R'is absent. X' is selected from the group consisting of ~CHz-, ~-C(H)(R™)-,
-C(R™);, —O-, -N(H)-, -N(R)-, -N(C(O)R?)-, -N{C(O)YOR™-, -N(S(O)R*-,
~N(S(Q)R")-, -8-, -S(O)-, and -S(0)z~. A is

.
s
N
~
@L(Rs)a-c;

B is a member selected from the group consisting of!

alL _N. R fa__x3
X
- N
(R YT et
- and Ldb

3

in which R*® is selected from the group consisting of
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12 N HN.--c-ONS N 0 H0"0.", "---, 6-(1-(benzo[d]thiazol-2- ylcarbamoy1)-1,2,3,4-
tetrahydroquinolin-7-y1)-3-(3- (methylsulfonyl)phenyl)picolinic acid 11,

WO 2010/080478 PCT/US200%/068400
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[0042] In a third embodiment, within certain aspects of the second

embodiment of compounds of the invention, wherein X' is -CHp- and ~O-.

[0043] In a fourth embodiment, within certain aspects of the first embodiment

of compound of the invention, the compound is of Formula I-a,

H!?i/gO

[0044] in which R is absent. X' is ~CHa-, -C(H)R®)-, -C(R%)a, ~O-, -N(H)-,
N(R¥-, -N(C(O)R?)-, -N(C(OYOR"-, -N(8(0):R")-, -N(S(O)R%)-, -S-, -5(0)-, or
S(O)- Ais

'
s~
N

==
‘ (R4

B is a member selected from the group consisting of:
N R4b ‘a ¥3

3t
~ Ny
L, T+

a and )

(R*¥o" 7Y
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13N NNAb AN"S N 0 OH 6-(1-(benzo[d]thiazol-2- ylcarbamoy1)-1,2,3,4-
tetrahydroquinotin-7-y1)-3-(2- (pyridin-2-yl)ethoxy)picolinic acid lit

WO 2010/080478 PCT/US2009/668400

in which R* is selected from the group consisting of -C(O)YOR!, -C(O)NR'R,
-C(O)R}, -NR'C(O)R!, -NRIC(O)NR'R', -OC(O)NR"R!, -NR"C(O)OR,
-C(=NORMNR'R!, -NR'C(=NCN)NR"R!, -NR"S(0);NR"R’, -S(0):R/, -S(O);NR'R’,
N(RYS(ORR!, -NRIC(=NRINR"R’, -C=S)NRR!, -C(=NR"NR"R’, halogen, -NO»,
and -CN.

[0045] In a fifth embodiment, and within certain aspects of the fourth

embodiment of compounds of the invention, X' is ~CHa- or —O-.

[0046] in a sixth embodiment, for compounds of Formula I or the first, second

or fourth embodiment thereof, B is

O
E\E\Nj\)kw
o
RN ¥

wherein R*, if present, is selected from the group consisting of halogen and C,.
alkyl,

[0047] In a seventh embodiment, for compounds of Formuta I or the first,

second or fourth embodiment thereof, B is

£

\(S
Ve
|
o .
[0048] In an eighth embodiment, for compounds of Formula I or the first,
second, fourth, sixth or seventh embodiment thereof, L is absent or is an optionally
substituted group selected from the group consisting of Cs.1q arylene-Ci.q
heteroalkylene, Cs.g heteroarylene-Ci heteroalkylene, C, ¢ heteroalkylene, Cog
heteroalkenylene, C.¢ alkylene, Cog alkenylene, Cos alkynylene and -O-. E is aring
selected from the group consisting of phenyl, Cs.¢ heteroaryl, Cs.; heterocycloalkyl,
Cs.7 cycloalkyl, and wherein optionally fused to E is a 5- to 7- membered heterocyclic
ring, a benzene ring, or a 5- to 6- membered heteroaromatic ring, and in which E and
said ring optionally fused to E is substituted with 0 to 5 R® substituents selected from
the group consisting of fluoro, chloro, bromo, -NRPRY, -SRP, -ORP, -C(O)OR",
-C(O)NRPRY, -C(O)R?, -NRPC(O)RY, -OC(O)R?, -NRFC(O)NRPRY, -OC(O)NRPRY,
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14 NHNOANI'SIP N 0 OH 6-(1-(benzo[d]thiazol-2- ylcarbamoy1)-1,2,3,4-
tetrahydroquinolin-7-y0-3-(2- (pyridin-4-yDethoxy)picolinic acid

WO 2010/080478 _ PCT/USZH09/068400

NRPC(Q)OR’, -S(O)R’, -S(O);NRPRS, -R’, -R®, -NOy, -Ns, -CN, -Z'-NRPRY, -Z'-SR?,
-ZL-ORP, -ZL-OC(O)NRPRY, -Z-NRPC(O)OR’, -Z'-S(0O)R’, -Z'-R® and -Z'-
S(ORNRFRY, 7! is selected from the group consisting of Cy.¢ alkylene, Csg
alkenylene, C,.4 alkynylene and C.¢ heteroalkylene. R® and R%are each
independently selected from hydrogen, Ci.¢ alkyl, Ci.4 haloalkyl, Cr.g alkenyl, Co6
atkynyl, Cs.v cycloalkyl, C3 heterocycloalkyl, phenyl and ~(CHy) 4-phenyl. R is
sclected from C.s alkyl, Ci haloalkyl, Cag alkenyl, Cp.g alkynyl, Ca.s cycloalkyl, Cs.7
heterocycloalkyl and -(CHz).s-phenyl. Ootionally within each RS substituent, RP and
R® or RP and R, together with the atom to which each 1s attached, are combined to
form a 3- to 7- membered heterocyclic ring comprising 1 to 2 heteroatoms selected
from N, O and S as ring vertices. R’ is phenyl, a 5- to 6- membered heteroaromatic
ring or a 5- to 7 membereqd heterocyclic ring, in which optionally fused to R’ isa
benzene ring, a 5- to 6- membered heteroaromatic ring or a 5- to 7 membered
heterocyciic ring. R° and said ring optionally fused to R’ is substituted with 0 to 3 R’
substituents selected from the group consisting of halogen, -NR'R", -SR', -OR,
-OC(O)NR'R¥, -NR'C(O)OR’, -R", -ZENRR", -Z-OC(O)NR'RY, -Z*-NR'C(O)OR"
and ~CN. 72 is selected from the group consisting of Ci¢ alkylene, Cy g alkenylene,
Cs.¢ alkynylene and Cy.¢ heteroalkylene, in which R'and R" each independently
selected from hydrogen, Ci.s alkyl, Ci¢ haloalkyl, Cys alkenyl, Co.s alkynyl, Ci
cycloalkyl and C;.; heterocycloalkyl. R is selected [rom Cy¢ alkyl, Cy.¢ haloalkyl,
Ca.s alkenyl, Cqs alkynyl, Ciy cycloalkyl, Cs.7 heterocycloalkyl and —(CHs)1.4-phenyl.
Optionally within each R’ substitutent, R’ and R" or R' and R”, together with the atoms
{0 which each is attached, are combined to form a 3- to 7- membered heterocyclic ring

optionally comprising 1 to 2 hetercatoms selected from N, O and S as ring vertices.

[0049] In a ninth embodiment, within certain aspects of the sixth embodiment
of compounds of the invention, L is absent and E is selected from the group consisting
of phenyl and pyridyl, and wherein optionally fused to E is a ring selected from the
group congisting of a pyrimidin-4-one ring, a pyrimidin-2-one ring, a benzene ring, a
pyridine ring, a pyrrole ring, a pyrazole ring, an imidazole ring, a furan ring and a
thiophene ring, wherein E and the ring bptionally fused to E are each optionally

independently substituted.
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WO 2010/080478PCT/US2009/068400 No Structure Name 15 /NH N O /----\ No
6-(4-(benzo[d]thiazol-2- ylcarbamoy1)-3,4-dihydro-2H- benzo[b][1,4]oxazin-6-y1)-3-(3-

WO 2010/680478 PCT/US2009/068400

[0050] In a tenth embodiment, for compounds of Formula I, or the first,
second, fourth, sixth, seventh or eighth embodiment thereof, L is C;4 alkylene or Ci4

heteroalkylene.

[0051] In an eleventh embodiment, for compounds of Formula 1 or the first,
second, fourth, sixth, seventh or eighth embodiment thereof, L is selected from the

group consisting of:

Oy O | YN | % |
27N “ u‘{o\/\ﬁ:g | T %OM
Ay O 8;%: B
=i | & ot oy o\j\H; | .g_m_w\o_‘%
g NN
[00521 In a twelfth embodiment, .within certain aspects of the tenth or eleventh

embodiments of compounds of the invention, L is present and E is selecled from the
group consisting of phenyl, pyridyl, p'yrimidinyi, piperidinyl, piperazinyl, morpholino,
pyrrolidinyl, pyrrolidonyl and cyclobutyl. Optionally fused (o E is a pyridine ring, a
betizene ring, pyrimidin-4-one ring, a pyrimidin-2-one ring or a dioxolane ring, and in
which E and said ring optionaily fused to E is substituted with 0 to 5 R® substituents
selected from the group consisting of fluoro, chloro, -NRPRY, -SR?, -S(O:R’, -OR",
-NRPC(O)OR', -R, -Z'-NR?RY, -Z'-NRPC(OYOR and ~R’. RP and R%are each
independently selected from hydrogen, Ci. alkyl, Ci¢ haloalkyl, Cosalkenylene, Cag
alkynylene and Cy.¢ heteroalkylene. R”is selected from Ci4 alkyl, Cy.¢ haloalicyl,

Ca.¢ alkenyl, Cy.6 alkcynyl, Cs.7 cycloalkyl, Cs.s heterocycloalkyl and ~(CHy)yo-phenyl.
Optionally within each R® substituent R® and R® or RP and R’ are combined to form a
3- to 6- membered heterocyclic ring having | to 2 heteroatoms selected from N, O and

S as ring vertices;.

{00531 In a thirteenth embodiment, for compounds of Formula I or the first,

second, fourth, sixth, seventh or eighth embodiment thereof, E is phenyl and is meta
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(pyridin-4-yOpropoxy)picolinic acid .. _ OOHO

WO 2010/680478 PCT/US2609/068400

or para substituted with an optionally substituted R’ group is of a formula selected

from the group consisting of:

(RMo1n_g f\l\t (\R Jo- 2 g\N’N\ i
i E / h\E)’(RT}U-Q N er\\) e (R }0 1
4 . / =~ N -—_._(Rjr} § N
=g \ ) == 03 “\ <
A GU™ N (R)o2
N i N =N Rz
e e %
=RMoa "‘\(R“f‘)o 3 ’ % ="R7)o.3 Et
3(RY)
\r NARgz g\N“Q\N PNPEN S/‘\’\’(RT}”
N SNRY) N 2N =
‘*N \ -8 ! ¥ p
(R4
o N /(R"'")M
SN £ 7 5 N
(RT)eaa“":{L\‘ s 3¢ (R')oa \ﬁ/
LN ' (R7%e ?S\Oq , %Q/ and NN
(R"o.1
{0054} In a fourteenth embodiment, for compounds of Formula I, or the first,

second, fourth, sixth, seventh or eighth embodiment thereol, E is selected from the

group set forth in Figure 2-A and Figure 2-B,

[0055] 1n a fifteenth embodiment, for compounds of Formula I, or the first,
second, fourth, sixth, seventh or eighth embodiment thereof, E is selected from the

group set forth in Figure 2-C, Figure 2-D, Figure 2-E and Figure 2-F.

[0056] In a sixteenth embodiment, for compounds of Formula 1, or the first,

second or fourth embodiment thereof, L is absent and E is hydrogen or halogen.

{0057] In a seventeenth embodiment, for compounds of Formula I or the first,
second or fourth embodiment thereof, L is selected from the group consisting of Ci
heteroalkylene, C ¢ alkylene, Cy alkenylene and Co. alkynylene, each of which is
independently optionally substituted; and E is hydrogen. '
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N 16 NHNON-SNOOHO1

WO 2010/080478

[0058]

PCT/US2009/068480

In an eighteenth embodiment, within cerfain aspects of the seventeenth

embodiment of compounds of the invention, L is an optionally substituted Ci4

heteroalkylene.

[0059]

from the group set forth in Table 1.

Table |

In a nineteenth embodiment, compounds of Formulia I are selected

Structure

Name

| (Nj(lﬁﬂ 2
\ﬂOH

S

2-(1-(benzofd}thiazol-2-
yicarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-yl)thiazole-
4-carboxylic acid

6-(1-(benzo[d]thiazol-2-
yicarbamovt)-1,2,3,4-
tetrahydroquinolin-7-yi)-3-
hydroxypicolinic acid

6-(4-(benzo[d]thiazol-2-
ylcarbamoyl)-1-methyl-1,2,3,4-
tetrahydroquinoxalin-6-
yl)picolinic acid

6-(1-(benzo[d]thiazol-2-
ylcarbamoyl)-1,2,3,4-
tetrahydrogquinolin-7-y1)-3-
isobutoxypicolinic acid

26




6-(1-(benzo[d]thiazol-2- ylcarbamoy1)-1,2,3,4- tetrahydroquinolin-7-y1)-3- (phenylethynyOpicolinic acid
llik 17 NHNA-ON'S N -- 0 OH SF (E)-6-(1-(benzo[d]thiazol-2- ylcarbamoy1)-1,2,3,4-
tet'rahydroquinolin-?-y_l)-3-(4- fluorostyryl)picolinic acid *

WO 2010/0806478 PCT/US2009/068400

No Structure -4 5 Name _

5 6-{1-(benzo[d]thiazol-2-
ylcarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-yi)-3-
butoxypicolinic acid

6-(1-(benzo{d}thiazol-2-
ylcarbamoyl)-1,2,3,4-
tetrahydroquinglin-7-yl)-3-
(cyclobutylmethoxy)picolinic
acid

6-(1-(benzofd}thiazol-2-
ylcarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-y1)-3-(2-(2-
oxopyrrohidin-1-
yDethoxy)picolinic acid

6-(1-(benzo[d]thiazol-2-
yicarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-yi)-3-(3-
morpholinopropoxy)picolinic
acid

6-(1-(benzo[d]thiazol-2-
N ylecarbamoyl})-1,2,3,4-

tetrahydroquinolin-7-y1)-3-(2(4-
O (2-

H/Nk © \ (dimethylamino)ethylpiperazin-
’d

N Ly .
N7 'S i-yhethoxy)picolinic acid
&) O y
N N~
n_/




18 N HNAO N/ S N 0 OH 0 401 6-(1-(benzo[d]thiazol-2- ylcarbamoy1)-1,2,3,4-

tetrahydroquinolin-7-y1)-3-(4- fluorophenethoxy)picolinic acid

WO 2010/680478

19N

PCT/USZ049/068400

No

Structure

Name

10

6-(1-(benzo[d}jthiazol-2-
yicarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-y1}-3-
phenylpicolinic acid

11

6-(1-«(benzold]thiazol-2-
ylcarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-yl}-3-0-
tolylpicolinic acid

12

6-(1-(benzo[d]thiazol-2-
ylcarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-y1}-3-(3-
{methylsulfonyl)phenyl)picolinic
acid

13

6-(1-(benzo[d]thiazol-2-
ylcarbamayl)-1,2,3,4~
tetrahydroquinolin-7-y1)-3-(2-
(pyridin-2-yl)ethoxy)picolinic
acid

14

6-(1-(benzo[d]thiazol-2-
yicarbamoyl)-1,2,3,4~
tetrahydroquinolin-7-y1)-3-(2-
(pyridin-4-ylethoxy)picolinic
acid




HNO ...1,,N'S  ---OH 6-(1-(benzo[d]thiazol-2- ylcarbamoy1)-1,2,3,4- tetrahydroquinolin-7-y1)-3-(2-

phenoxyethoxy)picolinic acid WO 2010/080478PCT/US20041068400 No
e
WO 2010/080478 : PCT/USZR09/068400
No Structure Name
15 ' S ' 6-(4-(benzo[d]thiazol-2-
@: N ylcarbamoyl)-3,4-dikydro-2H-
NN o henzo[b][,4Joxazin-6-yl)-3-(3-

(pyridin-4-ylpropoxy)picolinic
acid

16 6-(1-(benzo[d}thiazol-2-
ylcarbamoyl}-1,2,3,4~
tetrahydroquinolin-7-y1)-3-

{phenylethynylypicolinic acid

17 (E)-6-(1-(benzo[d]thiazol-2-
ylcarbamoyl}-1,2,3,4-
tetrahydroquinolin-7-yi)-3-(4-

fluorostyryl)picolinic acid

18 6-(1-{benzo[d]thiazol-2-
yicarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-y!1)-3-(4-

fluorophenethoxy)picolinic acid

19 ' 6-(1-{benzo{d}thiazol-2~

N ylcarbamoyl}-1,2,3,4-

tetrahydroquinolin-7-y1)-3-(2-
HNT X0 # 0 phenoxyethoxy)picolinic acid

29



Structure  Name 20 HNO ./1. NS N O OH 6-(4-(benzo [d]thiazol-2- ylcarbamoyt)-3,4-dihydro-2H-
benzo[b][1,4]oxazin-6-y1)-3-(3- phenoxypropoxy)picolinic acid

WO 2010/086478 PCT/US2009/068400
No Structure Name
20 O o 6-(4-(benzo[d]thiazol~2-
[ N ylcarbamoyl)-3,4-dihydro-2H-
N I =y~ "OH benzofb][1,4loxazin-6-yl})-3-(3-
N S0 2 O\_\‘ phenoxypropoxy)picolinic acid
X .

21

3-(2-(3-aminophenoxy)ethoxy)-
6-(1-(benzo[d]thiazol-2-
ylcarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-ylpicolinic
acid

22

6-(1-(benzo|d}thiazol-2-
vlcarbamoyl}-1,2,3,4-
tetrahydroquinolin-7-yi)-3-(3-(4-
chlorophenyl)propoxy)picolinic
acid

23

6-{1-(benzo[d]thiazol-2-
ylcarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-yi})-3-(4-
methoxyphenethoxy)picolinic
acid

24

6-(4-(benzo[d]thiazol-2-
ylcarbamoyt)-1-methyl-1,2,3,4-
tetrahydroquinoxalin-6-y1)-3-(3-
phenoxypropoxy)picolinic acid




4111

WO 2010/080478

BPCT/US2009/068400

‘No

Name

25

Structure

2

3-(2-(4-
(aminomethyl)phenoxy)ethoxy)-
H-(1-(benzo[d]thiazol-2-
ylcarbamoyl)-1,2,3,4-
tetrahvdroquinolin-7-y{)picolinic
acid

26

6-(1-(benzo[d]thiazol-2-
yicarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-y1}-3-(4-
tert-butylphenyl)picolinic acid

27

6~(1-(benzo[d}thiazol-2-
ylcarbamoyl)-1,2,3.4-
tetrahydroquinolin-7-yl}-3-(4-
(dimethylamino)phenethoxy)pic
olinic acid

28

6-(1~(benzold]thiazol-2-
ylcarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-yi)-3-(2-(3-
{dimethylamino)phenoxy)ethoxy
Jpicolinic acid

29

6-(1-(benzo{d]thiazol-2-
ylcarbamoyl)-1,2,3,4-
tetrahydroquinolin~7-yl)-3-(4-(4-
methoxyphenyl)butoxy)picolinic
acid




21 N 10 HN---LO"INN 1S NOo OH NH2

WO 2010/080478

PCT/US2009/068400

No

Structure

Name

30

G

6-(1-(benzofd]thiazol-2~
yicarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-y1)-3-(3-(4-
(dimethylamino)phenyl)propoxy
Ypicolinic acid

31

6-(1-{benzo{d}thiazol-2-
yicarbamoyi)-1,2,3,4-
tetrahydroquinolin-7-yl)-3-(3-(4-
(dimethylamino)phenoxyjpropox
y)picolinic acid

32

6-(1-(benzo|dthiazol-2-
yicarbamoyi}-1,2,3,4-
tetrahydroquinolin-7-y[)-3-(3-(3-
{dimethylamino)phenoxy)propox
y)picolinic acid

33

6-(1-(benzo[d]thiazol-2-
yicarbamoyl)-1,2,3,4-
tetrahydroquinelin-7-y1)-3-(2-(4-
(dimethylamino)benzylamino)et
hoxy)picolinic acid

32




3-(2-(3-aminophenoxy)ethoxy)- 6--(benzo[d]thiazol-2- 0 ylcarbamoy1)-1,2,3,4-

i

WO 2015/080478

tetrahydroquinolin-7-yppico time acid *

PCT/US2009/068400
No Structure Name
34 O 6-(1-{benzo[d]thiazol-2-
N yicarbamoyl}-1,2,3.4-
N r o OH tetralyydroquinolin-7-y1)-3-(2-(4-
/J§ P (tert-

butoxycarbonylamino)phenoxy)e
thoxy)picolinic acid

35

6-(1~(benzod]thiazol-2-
yicarbamoyl}-1,2,3,4-
tetrahydroquinolin-7-y1)-3-(2-(3-
{tert~
butoxycarbonylamino)phenoxy)e
thoxy)picolinic acid

36

6-(1-(benzo[d}thiazol-2-
ylcarbamoyl)-1,2,3,4-
tetrabydroquinolin-7-y1)-6'-(4-
methylpiperazin-1-yi)-3,3'
bipyridine-2-carboxylic acid

37

d

3-(3-(benzo[d]{1,3]dioxol-5-
yvloxy)propoxy)-6-(1-
{(benzo[d]jthiazol-2-
ylcarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-yDpicolinic |
acid

38

6-(1-(benzold}thiazol-2-
yicarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-y1)-3-(2-
(2,2,4,7-tctramethyl-3 ,4-
dihydroquinolin-1(ZH)-
yllethoxy)picolinic acid

33




22 N HN.--L.ONS N 00 OH CI 641 -(benzol[d]thiazol-2- ylcarbamoy1)-1,2,3,4-
tetrahydroquinolin-7-34)-3-(3-(4- chlorophenyl)propoxy)picolinic acid

WO 2010/686478 PCT/US2009/068400
No Structure Name
6-(1-(benzo[d]thiazol-2-

39

ylcarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-y1)-3-(1-
benzyl-1H-pyrazol-4-yl)picolinic
acid

46

6-(1-(benzofd]thiazol-2-
ylcarbamoyl)-1,2,3,4-
tetrahydroguinolin~7-y1}-3-
(biphenyl-4-ylmethoxy)picolinic
acid

41

3-(3-((3-
aminophenoxy)methylphenyl)-
6-(1-(benzo]d]thiazoi-2-
ylcarbamoyl)-1,2,3,4-
{etrahydroquinolin-7-yl)picolinic
acid

12

6-(1-(benzoid]thiazol-2-
ylcarbamoyl)-1,2,3.4--
tetrahydroquinolin-7-y1)-3-(3-
((3-(tert-
butoxycarbonylamino)phenoxy)
methyi)phenyl)picolinic acid

43

6-(1-(benzo[d]thiazol-2-
ylcarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-y1)-3-(1 H-
indol-5-yl)picolinic acid

34




23 NHNO71.N'S NOOOH 6-(1-(benzo[d]thiazo 1-2-

£

WG 2010/080478

PCT/US2009/668400
No Structure Name
44 6-(1-(benzo[d)thiazol-2-

ylcarbamoyl)-1,2,3,4-
tetrahydroguinolin-7-y1}-3-(2-
methyl-4-0x0-3 4~
dikydroquinazolin-6-yl)picolinic
acid

45

6-(1-(benzo{d}thiazol-2-
ylcarbamoyl)-1,2,3,4~
tetrahydroquinolin-7-yi)-3-
(naphthalen-2-yl)picolinic acid

46

6-(1~(benzo[d]thiazol-2-
ylcarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-y1)-3-(3-
(quinolin-8-
yloxy)propoxy)picolinic acid

a7

2-(1-(benzo[d]}thiazol-2~
ylcarbamoy!}indolin-6-~
yi)thiazole-4-carboxylic acid

48

6-(1-(benzo[dlthiazol-2-
ylcarbamoyl)-2,3,4,5-tetrahydro-
1 H-benzo[blazepin-8-y1}-3-(3-
phenylpropoxy)picolinic acid




ylcarbamoy1)-1,2,3,4- tetrahydroquinolin-7-34)-3 -(4- methoxyphenethoxy)picolinic acid *
NS O N 0 OH 10 6-(4-(benzo[d]thiazol-2- ylcarbamoyl)-1-methy1-1,2,3,4-

WO 2016/080478 PCT/AUIR2009/068400
No | Structure Name
49 5-(4-methoxyphenyl)-2-(1-
NP (thiazol-2-yicarbamoyl)-1,2,3,4-
N - 7 tetrahydroquinolin-7-ylythiazole-
HN’KO S GH 4-carboxylic acid
O
O .
/ .
50 5-(4-methoxyphenyl)-2-(1-(4-
N P methylthiazol-2-ylcarbamoyt)-
N = 1,2,3 4-tetrahydroquinolin-7-
HN’J*O s~/ o yljthiazole-4-carboxylic acid
8" N
/O .
51 5-(4-methoxyphenyl}-2-(1-(5-
N P methylthiazol-2-ylcarbamoyl)-
N - 1,2,3,4-tetrahydroquinolin-7-
HNAO s—¢ o yljthiazole-4-carboxylic acid
S |
O
/
52 Q 2-(4-(benzo[d]thiazol-2-
l: ND ylcarbamoyl)-3,4-dihydro-2H-
N /\H benzo[b][1,4]oxazin-6-
HN)%O s-/  “oH yhthiazole-4-carboxylic acid
N‘/’J\S
33 O 2-(4-(benzo[d]thiazol-2-
[ N o ylcarbamoyl)-3,4-dihydro-2H-
N = benzo[b][1,4]oxazin-6-y1)-5-
HN /|§ o s OH chlorothiazole-4-carboxylic acid
/]\ Cl
N

24 HN



tetrahydroquinoxatin-6-y1)-3-(3 - phenoxypropoxy)picolinic acid 11 e
20101080478PCT/US20091068400 No Structure

WO 2010/080478

BCT/US2009/668400

No

Structure

Name

54

2-(4-(benzo[d}oxazol-2-
ylearbamoyl)-3,4-dibydro-2H-

benzo{b][1,4]oxazin-6-
yl)thiazole-4-carboxylic acid

55

(E)-2-(1~(benzo|[d]thiazol-2-
yicarbamoyl)-1,2,3,4-
tetrahydroquinolin-~7-yi}-5-
{prop-1-enyl)thiazole-4-
carboxylic acid

56

6-(4-{benzo[d]thiazol-2-
ylcarbamoyi)-3,4-dihydro-2H-
benzo[bi[1,4]oxazin-6-
yl)picolinic acid-

57

6-(1~(benzofd]thiazoi-2-
ylcarbamoyl}-§,2,3.4-
tetrahydroquinolin-7-yl)picolinic
' acid

58

2-(4-(quinolin-2-yicarbamoyl)-
3, 4-dihydro-2H-
benzo[b][1,4}oxazin-6-
ylythiazole-4-carboxylic acid

37




Name 25 N HN...-L:0 --,.- N-k S 0 OH 0 \ NH2

34244- (aminomethyl)phenoxy)ethoxy)-

6-(1-(benzo[d]thiazol-2- ylcarbamoy1)-1,2,3,4- tetrahydroquinolin-7-yppicolc acid \

WO 2010/080478 PCT/USZH0%/068400
No Structure Name
59 o 2-(4-(benzofd]thiazol-2-
[ N 0 vicarbamoyl)-3,4-dihydro-2H-
N = benzo[bi[1,4]oxazin-6-yl)-5-
N /& o s—¢ OH phenylthiazole-4-carboxylic acid
8N
60 O 2-(4~(benzo{d]thiazol-2-
[ N c ylcarbamoyl}-3,4-dihydro-2H-
N = benzo[b][1,4]oxazin-6-y)-3-(4-
HN /L\\ o s—¢ OH [tuorophenyDihiazole-4-
/l\ carboxylic acid
S N
&) :
61 o | 2-(A-(benzold[thiazol-2-
E N O ylcarbamoyl)-3.4-dihydro-2H-
N = benzo[b][1,4]Joxazin-6-yl)-5-(3-
)% - 5 OH fluorophenylthiazole-4-
Pﬁ\i carboxylic acid
N
F
62 2-(1-(benzo[d]thiazol-2-
N o] ylearbamoyl)-1,2,3,4-
N - tetrahydroquinolin-7-yi}-5-
HN&O s~/ ©oH phenylthiazole-4-carboxylic acid
Vs
63 2-(1-(benzo[d]thiazol-2-
N 0 ylcarbamoyl)-1,2,3,4-
N - {etrahydroquinolin-7-yl)-5-
HNAO S OH phenoxythiazole-4-carboxylic
/l\ O acid
S‘“ &




0

26 So N HNO "IN-- N-S NO OH

WO 2010/086478 PCT/US2009/668400
No Structure Name
64 e 2-(4-(benzo[d}thiazol-2-
E N P ylcarbamoyl}-3,4-dihydro-2H- -
N ol benzo[b][1,4}oxazin-6-yl)-5-p~
HN’&Q s—¢ OH tolylthiazole-4-carboxylic acid
8
65 i
2~(1-(benzo[d]thiazol-2~
N _N 0 ylcarbamoyl)-1,2,3,4-
/1% SWOH tetrahydroquinolin~7-y!)-5-(4-
HN X0 fluorophenoxyythiazole-4-
SAN 0 carboxylic acid
& S
66 O 2-(4-(benzo[d]thiazol-2-
[ N 0O ylcarbamoyl)-3,4-dihydro-2H-
N = benzo[b][1,4loxazin-6-y1)-5-(4-
NS0 s—/ ©OH methoxyphenyl)thiazole-4-
)% carboxyhic acid
§ N
- ¢
\_/ A
67 O 2-{4-(benzo{d]thiazol-2-
[ ND ylearbamoyt)-3.4-dihydro-2H-
N = benzo[b][1,4Joxazin-6-yl)-5-(3-
N A o s—¢ OH methoxyphenyl)thiazole-4-
/l\\ carboxylic acid
S0
G
\
68 O 2-(4-(benzo[dthiazol-2-
[ N o yicarbamoyl)-3,4-dihydro-2H-
)l\; = benzo[b][1,4]oxazin-6-y1)-5-(4-
N s Tou carboxyphenyi)thiazole-4-
/g carboxylic acid
3N
& 0
HO




6-(1-(benzo[d]thiazol-2- ylcarbamoy1)-1,2,3,4- tetrahydroquinolin-7-y1)-3-(4- tert-butylphenyl1)picolinic
acid 27 NN HN--LO)....-N-S0OH 0 110 6-(1-(benzo[d]thiazol-2- ylcarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-y1)-3-(4-

WO 2010/080473 PCT/USZO09/668460
1 No Structure Name
69 0 2-(4-(benzo[d]thiazol-2-
l: N O ylcarbamoyl)-3,4-dihydro-2H-
N = : benzo[b][1.,4]oxazin-6-y1}-5-(4-
N0 S OH methoxyphenox_y)thi.azole—éi-
)\ O carboxylic acid
O
\
70 2-{1-(benzo[d]jthiazol-2-
N O ylcarbamoyli}-1,2,3,4-
N - tetrahydrequinolin-7-y1)-5-(4-
HNAO s NH; fluorophenoxy)thiazole-4-
)\ o carboxamide
&
71 2-{1-{benzo[d]thiazol-2~
N 8] ylcarbamoyl)-1,2,3,4-
N d tetrahydroquinolin-7-y1)-5-(4-
HN/L\\O s~/ oH methoxyphenyl)thiazole-4-
boxylic acid
)\ / \ car
37N
/O
72 . 2-(1-(6-fluorobenzo[d]thiazol-2-
N O ylcarbamoyl)-1,2,3,4~
N I V; tetrahydroquinolin-7-y1}-5-(4-
HN/RO s OH methoxyphenyl)thiazole-4~
/]\ carboxylic acid
8" N
/O
F
73 o 2-(4-(benzo[d]thiazol-2-
[ G yicarbamoyl)-3 4-dihydro-2H-
N =N benzo[b][1,4]oxazin-6-y1}-5-(3~
HN’&O S OH (pyridin-4-
)\ ylthio)propylithiazole-4-
N7 g carboxytic acid
&
"\
=R




(dimethylamino)phenethoxy)pic olinic acid It

28 apoN N ,--HNOANSOOHO

6-(1-(benzo[d]thiazo|-2- ylcarbamoy1)-1,2,3,4- tetrahydroquinolin-7-y1)-3-(2-(3-
(dimethylamino)phenoxy)ethoxy )picolinic acid
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No .

Structure

Name

74

(E)-2-(1-(benzold}thiazol-2-
ylcarbamoyl)-1,2,3,4-

tetrahydroquinolin-7-y1}-5-

styrylthiazole-4-carboxylic acid -

73

2-(1-(benzofd]thiazoi-2-
ylcarbamoyl)-1,2,3,4~
tetrahydroquinolin-7-y1)-5-(4-
¢thoxyphenyl)thiazole-4-
carboxylic actd

76

2-(4-(benzo[d}thiazol-2-
ylcarbamoyt)-3,4-dihydro-2H-
benzo[b][1.4]oxazin-6-yi)-5-
(methyl(2-
phenoxyethyl)amino)thiazole-4-
carboxylic acid ‘

77

2-(4-(benzo[d]thiazol-2-
ylcarbamoy!}-3,4-dihydro-2H-
benzo[b][1.4]oxazin-6-yI}-5-(4-
phenylbutybithiazole-4-
carboxylic acid

78

2-{1-(benzofd]thiazol-2-
ylcarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-y1)-5-(3-
phenoxypropylthiazole-4-
carboxylic acid
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No Structure . Name
79 2-(1-(benzo|d]thiazol-2-

ylcarbamoyi)-1,2,3,4-
tetrahydroquinolin-7-yl)-5-(4-
1sopropoxyphenyl)thiazele-4-
carboxylic acid

&0

2-{1-{(benzo[d]thiazol-2-
ylcarbamoyi)-1,2,3,4-
tetrahydroquinolin-7-y1}-5-(3-
flugro-4-
isopropoxyphenyijthiazole-4-
' carboxylic acid

81

2-(1-(benzo[d}thiazol-2-
ylcarbamoyl})-1,2,3,4-
tetrahydroquinolin-7-y1j-5-(4-
methoxyphenyl)-N,N-
dimethyithiazolc-4-carboxamide

82

5-(3-(3-aminophenoxy)propyl)-
2-(1-(benzo[d]thiazol-2-
ylcarbamaoyl)-1,2,3,4~
tetrahydroquinolin-7-yl)thiazole-
4-carboxylic acid
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tetrahydroquinolin-7-y1)-3-(4-(4- methoxyphenypbutoxy)picolinic acid 11 WO
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PCT/IS2049/068406
No Structure Name
5-(3-(4~

{aminomethyl)phenoxy)propyl)-
2-(4-(benzo[d]thiazo}-2-
ylcarbamoyt)-3,4-dihydro-2H-
benzo[b}[1,4]oxazin-6-
yl)thiazole-4-carboxylic acid

oo
£
ZS
\
el
o}

2-(1-(benzo[d]thiazol-2-
ylcarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-y1)-5-(3-(4-
tert-
butylphenoxy)propylithiazole-4-
“carboxylic acid

HN/&O S OH
Vs
’
' 85 2-{1-{(benzo{d]thiazol-2-
N O ylcarbamoyl}-1,2,3,4-
N = tetrahydroquinolin-7-yl)-5-(3~(4-
WS S OH (tert-
* butoxycarbonylamino)phenoxy)
N8 propyl)thiazole-4-carboxylic
‘. acid
: ;
MN
oL
86 2-(1-(benzo[d]thiazol-2-

o

©: %/_)8
AP
K

\>_

Z
0

yicarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-yi)-5-(3-(3~
o (tert-
butoxycarbonylamino)phenoxy)
propyl)thiazole-4-carboxylic
acid '
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tetrahydroquinolin-7-y1)-3-(3-(4- (dimethylamino)phenyl)propoxy )picolinic acid 11
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No ‘ Structure Name
87 o :

2-(4-{benzo[d]thiazol-2~
ylearbamoyl)-3,4-dihydro-2H-
benzo[b}[1,4)oxazin-6-y1)-5-(3-
(4((tert-
butoxycarbonylamino)methyl)ph
cnoxy ypropylithiazole-4-
carboxylic acid

88 6-{4-(benzo[d]thiazol-2-

ylearbamoyl)-3,4-dihydro-2H-
benzo[b][1,4]Joxazin-6-y1)-3-(3-
phenylpropoxy)picolinic acid

89 3-(3-phenylpropoxy)-6-(4-

(pyrazolof1,5-alpyridin-2-
ylcarbamoyl)-3,4-dihydro-2H-
benzo[bl{1,4]oxazin-6-
yDpicolinic acid

90 6-(1-(benzo[d]jthiazol-2-

ylcarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-y1)-3-(3-
phenylpropoxy)picolinic acid
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No

Structure

Name

o1

N-(benzold]thiazol-2-y1)-6-(6~
(methylsulfonylcarbamoyl)-5-(3-
phenylpropoxy)pyridin-2-yl)-
2H-benzolb][1,4]Joxazine-4(3H)-

" carboxarmide

92

2-(1-(benzofd]thiazol-2-
ylcarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-yl)-5-
(biphenyl-4-yljthiazole-4-
carboxylic acid

93

O
aacs

N N==2\

N
o
N'--

5-(4-(1H-pyrazolo[3,4~
dlpyrimidin-1-y[)phenoxy)-2-(1~
(benzo[d]thiazol-2-
ylearbamoyl)-1,2,3,4-
tetrahydroquinolin-7-yl)thiazole-
4-carboxylic acid

94

wSo S
NAS .

&

ooy
¢

O
N @
OH
O>_:<
N—sy
Nﬁ;jiqu

5e{3~(4-(1H-pyrazolo[3,4-
d]pyrimidin-1-
yDphenoxy)propyh)-2-(1-
(benzo[d]thiazol-2-
ylcarbamoyl)-1,2,3,4-
tetrahvdroquinolin-7-ylithiazole-
4-carboxylic acid

{C0&0]

[0061]

" General Synthetic Procedures

Compounds of the invention can be prepared by synthetic methods -

known in the art, some of which are described below for illustrative purposes.
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Compounds of Formula I having a tetrahydroquinoline core can be prepared as shown

in Scheme 1 below,

Scheme 1
Br _
eI e, — O
0 ' Br Br
. G HON
! it i
4
(5F {Un
R,SION N Br
v Y
[0062] As shown in Scheme 1, intramolecular Friedal-Crafts acylation (e.g.,

using AlCls) of a halo-substituted phenylalkanoic acid (i) can provide the ketone
product (i), Conversion of ii to the O-silylated oxime derivative (iii) can be
accomplished by combining ii with oxime hydrochloride under basic conditions {e.g.,
potassium carbonate} followed by silylation of the resultant oxime product, using, for
exaniple, a trialkylsilyl chloride (RaSiCl). Lewis acid promoted Beckman
rearrangement of iv followed by reduction of the intermediate imminium compound
can produce tetrahydroquinoline v. In Scheme 1, the subscript n represents be an

integer from 1 to 3.

[0063] Preparation of compounds of Formula I having a benzo-{used oxazine

core can be prepared following the synthetic procedure outlined in Scheme 2 below.

Scheme 2
0 G G
O — D — I
N N Br
R N N
vi vii viii
[0064] As shown in Scheme 2, hydride reduction of ar_nide compound vi, e.g.,

using LiAlH,, can provide the benzo-fused oxazine vii. Bromination of vii, using for ~
example N-bromosuccinimde, can provide the bromide product viii. In Scheme 2, the

subscript represents an integer from 1 fo 3
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OH SN 6-0-(benzo[d]thiazol-2- ylcarbamoy1)-1,2,3,4- tetrahydroquinolin-7-yl)-3-(3-(3-
(dimethylamino)phenoxy)propox y)picolinic acid lik
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[0065] Preparation of certain aza derivatives of compounds of Formula I can

be prepared as shown in Scheme 3 below.

Scheme 3
HQN N\ Br
CN._ N _-Br OaN. Ny -Br |
l E = 0] &
HO™ 7 0 H
ix H
B x Br «i
H
N N. Br
— (X
o~

XH

[00866] As shown in Scheme 3, alkylation of hydroxynitropyridine ix with a
dihaloalkane, e.g., dibromosthane, can provide the alkylated product x. Reduction of
the nitro group in x using for cxample, iron powder in acctic acid, can provide the
corresponding amino product xi, which upon heating under basic conditions can

provide the cyclized oxazine product xii.

[0067] Bromide intermdiates v, viii and xii can be [urther modilied as

illustrated in Scheme 4 below for compound v.

Scheme 4

N Br N Br N B(OR),
H Fl’ =]
v xili xiv
0L — O

N Ar N Ar

i) H

XY Xvi

N
Xvii H
HN ’&0
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tetrahydroquinolin-7-y1)-3-(2-(4- (dimethylamino)benzylamino)et hoxy)picolinic acid
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[0068] For example the secondary amine group in v can be substituted with a
protecting group (P}, {e.g., BOC, Acyl) to provide xiii. Further conversion of
compound xiii to its corresponding boronate ester can be accomplished by a
palladium mediated coupling with a pinacol diborane reagent can provide the
boronate ester xiv. Boronate ester xiv can be used in a palladium mediated Miyaura-
Suzuki coupling reaction with an aryl or heteroaryl halide (ArX) to produce the aryl
compound xv, Subsequent removal of the protection group P on xv followed by the
coupling of xvi with a carbonyl derivative xvii (in which LG represents a leaving

group (e.g., chloride, imiazole, bromide) can provide the ureido compound xviii.

{0069] Additional synthetic transformations that can be used to convert
intermediate xviii (and also related compounds viii and xii) to compounds of Formula

1 are described in detail throughout the Examples section.
[0070] [t1. Compositions

[0071] Tn addition to one or more of the compounds provided above (or
stereoisomers, geometric isomers, tautomers, solvates, metabotlites or
pharinaceutically acceptable salts, or prodrugs thereof), compositions for modulating
Bel-2 protein family activity in humans and animals will typically contain a
pharmaceutical carrier or diluent. In one embodiment, the invention provides for a
pharmaceutical composition comprising a compound of Formula I and at least one

pharmaceutically acceptable diluent, carrier or excipient.

[0072] The term "composition,” as used herein, is intended to encompass a
product comprising the specified ingredients in the specified amounts, as well as any
product which results, directly or indirectly, from combination of the specified
ingredients in the specified amounts. By "pharmaceutically acceptable” it is meant
the carrier, diluent or excipient must be compatible with the other ingredients of the

formulation and not deleterious to the recipient thereof.

[G073] In order to use a compound of this invention for the therapeutic
treatment (including prophylactic treatment) of a patieant, it is normally formuiated in
accordance with standard pharmaceutical practice as a pharmaceutical composition.
A typical pharmaceutical composition is prepared by mixing a compound of the
present invention and a carrier, diluent or excipient. Suitable carriers, diluents and

excipients are well known to those skilled in the art and include materials such as
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WO 2010/080478 ' POT/USZO09/068400

carbohydrates, waxes, water soluble and/or swellable polymers, hydrophilic or
hydrophobic materials, gelatin, oils, solvents, water and the Iike. The particular
carrier, diluent or excipient used will depend upon the means and purpose for which a
compound of the present invention is being applied. Solvents are generally selected
based on solvents recognized by persons skilled in the art as safe (GRAS) to be
administered to a mammal. Iz general, safe solvents are non-toxic agucous solvents
such as water and other non-toxic solvents that arc soluble or miscible in watet.
Suitable aqueous solvents include water, ethanol, propylene glycol, polyethylene
glycols (e.g., PEG 400, PEG 300, efc.} and mixtures thereof. The formulations can
also include one or more buffers, stabilizing agents, surfactants, wetting agents,
lubricating agents, emulsifiers, suspending agents, preservatives, antioxidanis,
opaquing agents, glidants, processing aids, colorants, sweeteners, perfuming agents,
flavoring agents and other known additives to provide an eiegaat presentation of the
drug (i.e., a compound of the present invention or pharmaceutical composition -

thereof) or aid in the manufacturing of the p'hannaceutical product (i.e., medicament).

[0074] The formulations can be prepared using conventional dissolution and
mixing procedures, For example, the bulk drug substance (i.e., compound of the
present invention or stabilized form of the compound (e.g., complex with a
cyciodextrin derivative or other known complexation agent)) is dissolved in a suitable
solvent in the presence of one or more of the excipients described above, A
compound of the present invention is typically formulated into pharrﬁaceutical dosage
forms to provide an easily controllable dosage of the drug and to enable patient

compliance with the prescribed regimen.

[0075] The pharmaceutical composition (or formulation) for application can
be packaged in a variety of ways depending upon the method used for administering
the drug. Generally, an article for distribution includes a container having deposited
therein the pharmaceutical formulation in an appropriate form. Suitable containers
are well known to those skilled in the art and include materials such as bottles (plastic
and glass), sachets, ampoules, Iplastic bags, metal cylinders, and the like. The
container can also include a tamper-proof assemblage to prevent indiscreet access to
{he contents of the package. In addition, the container has deposited thereon a label
that describes the contents of the container. The label can also include appropriate

Wwarnings.
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[0076] Pharmaceutical compositions of a compound of the present invention
can be prepared for various routes and types of administration. For example, a
compound of the invention (e.g., a compound of Formula I) having the desired degree
of purity can opticnally be mixed with pharmaceutically acceptable diluents, carriers,
excipierits or stabilizers (see, Remington: The Science and Practice of Pharmacy:
Remington the Science and Practice of Pharmacy (2005) 21* Edition, Lippincott
Williams & Wilkins, Philidclphia, PA), in the form of a lyophilized formulation,
milled powder, or an aqueous solution. Compositions can be prepared by mixing at
ambient temperature at the appropriate pH, and at the desired degree of purity, with
physiologically acceptable carriers, i.e., carriers that are non-toxic to recipients at the
dosages and concentrations employed. The pH of the formulation depends mainly on
the particular use and the concentration of compound, but can range from about 3 to

about 8. Formulation in an acetate buffer at pH 5 is a suitable embodiment.

[0077] A compound of this invention (e.g., compound of Formula I) for use
herein is preferably sterile. In particular, compositions or formulations to be used for
in vivo administration must be sterile. Such sterilization is readily accomplished by

filtration through sterile filtration membranes.

[0078] A compound of the invention ordinarily can be stored as a solid

composition, a lyophilized formulation or as an aqucous solution.

[0079] A pharmaceutical composition of the invention will be formulated,
dosed and administered in a [ashion, f.e., amounts, concenirations, schedules, course,
vehicles and route of administration, consistent wilth good medical practice. Factors
for consideration in this context include the particular disorder being treated, the
particular mammal being treated, the clinical condition of the individual patient, the
cause of the disorder, the site of delivery of the agent, the method of administration,
the scheduling of administration, and other factors known to medical practitioners,
The "therapeutically effective amount" of the compound to be administered will be
governed by such considerations, and is the minirmum amount necessary to prevent,
ameliorate, or treat diseases that can by characterized by the expression or over-
expression of Bel-xg, proteins. Such amount is préferably below the amount that is

toxic to the host.



thoxy)picolinicacid * 36 N HN--L.-O --k N -S N 0 OH N 6-(1-(benzo[d]thiazol-2-
yI_carbamoyI)-1,2,3,4- tetrahydroquinolin-7-y1)-6'-(4-
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[0080} As a general proposition, the initial pharmaceutically effective amount
of an inhibitor compound of the invention administered parenterally per dose will be
in the range of about 0.01-100 mg/kg, namely about 0.1 to 20 mg/kg of patient body
weight per day, with the typical initial range of rcompound used being 0.3 to 15

mg/kg/day.

[0081] Acceptable diluents, carriers, excipients and stabilizers are nontoxic
recipients at the dosages and concentrations employed, and include buffers such as
phosphate, citrate and other organic acids; antioxidants including ascorbic acid and
methionine; preservatives (such as octadecyldimethylbenzyl ammonium chioride;
hexamethonium chloride; benzalkonium chloride, benzethonium chloride; phenol,
butyl or benzyl alcohol; alkyl parabens such as methyl or propyl paraben; catechol;
resorcinel; cyclohexanol; 3-pentanol; and m-cresol); low molecular weight (less than
about 10 residues) polypeptides; proteins, such as serum albumin, gelatin, or
immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; amino acids
such as glycine, glutamine, asparagine, hiétidine, arginine, or lysine;
monosaccharides, disaccharides and other carbohydrates mcluding glucose, mannose,
or dextrins; chelating agents such as EDTA; sugars such as sucrose, mannitol,
trehalose or sorbitol; salt-forming counter-ions such as sodium; metal complexes
(e.g., Zn-protein complexes); and/or non-ionic surfactants such as TWEEN™,
PLURONICS™ or polyethylene glycol (PEG). An active pharmaceutical ingredient
of the invention (e.g., compound of Formula I) can also be entrapped in microcapsules
prepared, for example, by coacervation techniques or by interfacial polymerization,
for example, hydroxymethylcellulose or gelatin-microcapsules and poly-
(methylmethacylate) microcapsules, respectively; in colloidal drug delivery systems,
for example, liposomes, albumin microspheres, microemulsions, nano-particles and
nanocapsuies; or in macroemulsions, Such techniques are disclosed in Remington:
The Science and Practice of Pharmacy: Remington the Science and Practice of
Pharmacy (2005) 21* Edition, Lippincott Williams & Wilkins, Philidelphia, PA.

[00BZ] Sustained-release compositions of a compound of the invention (e.g.,
compound of Formula I) can be prepared. Suitable examples of sustained-release
compositions include semipermeable matrices of solid hydrophobic polymers
containing a compound of Formula ¥, which matrices are in the form of shaped

articles, e.g., films, or microcapsules. Examples of sustained-release matrices include

51



methylpiperazin-I-A-3,3'- bipyridine-2-carboxylic acid 1P 37 NHNO 7L, NSN O OH o...--,..... "----.0

lli 0 0--/ 3-(3-(benzo[d][1,3]diox01-5- yloxy)propoxy)-6-(1- (benzo[d]thlazol -2- ylcarbamoyl) 1 2,3,4-
tetrahydroquinolin-7-yDpicolinic |
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polyesters, hydrogels (for example, poly(2-hydroxyethyl-methacrylate), or'poly(vinyl
alcohol)), polylactides (U.S. Patent No. 3,773,919), copolymers of L-gluta:mic acid
and gamma-ethyl-L-glutamate, non-degradable ethylene-vinyl acetate, degradable
lactic acid-glycolic acid copolymers such as the LUPRON DEPOT™ (injectable
microspheres composed of lactic acid-glycolic acid copolymer and leuprolide acetate)

and poly-D-(-)-3-hydroxybutyric acid.

[0083] Pharmaceutical compositions include those suitable for the
administration routes detailed herein. The compositions can conveniently be
presented in unit dosage form and can be prepared by any of the methods well known
in the art of pharmacy. Techniques and formulations generally are found in
Remington: The Science and Practice of Pharmacy: Remiﬁgton the Science and
Practice of Pharmacy (2005) 21* Edition, Lippincott Williams & Wilkins, .
Philidelphia, PA. Such methods include the step of bringing into association the
active ingredient with the carrier which constitutes one or more accessory ingredients.
In general the formulations are prepared by uniformly and intimately bringing into
association the active ingredient with liquid carriers or finely divided solid carriers or

both, and then, if necessary, shaping the product,

[0084] Pharmaccutical compoisitions of a compound of the invention (e.g.,
compound of Formula T) suitable for oral administration can be prepared as discrete
units such as pills, capsules, cachets or tabicts cach containing a prcdctcrmjincd

amount of a compound of the invention.

[0085] Compressed lablets can be prepared by compressing in a suitable
machine the active ingredient in a free-flowing form such as a powder or granules,

- optionally mixed with a binder, lubricant, inert diluent, preservative, surface active or
dispersing agent. Molded tablets can be made by molding in a suitable machine a
mixture of the powdered active ingredient moistened with an inert liquid diluent. The
tablets can optionally be coated or scored and optionally are formulated so as to

provide slow or controlled release of the active ingredient therefrom.

[0086&] Tablets, troches, lozenges, aqueous or oil suspensions, dispérsible
powders or granules, cmulsions, hard or soft capsules, e.g., gelatin capsules, syrups or
clixirs can be prepared for oral use. Formulations of a compound of the invention

(e.g., compound of Formula I) intended for oral usc can be prepared according to any
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method known to the art for the manufacture of pharmaceutical compositions and
such compositions can contain one or more agents including sweetening agents,
flavoring agents, coloring agents and preserving agents, in order to provide a palatable
preparation. Tablets containing the active ingredient in admixture with non-toxic
pharmaceuticaily acceptable excipient, which are suitable for manufacture of tablets,
are acceptable. These cxcipicnts can be, for example, inert dituents, such as calcium
or sodium carbonate, lactose, calcium or sodium phosphate; granulating and
disintegrating agents, such as maize starch, or alginic acid; binding agents, such as
starch, gelatin or acacia; and lubricating agents, such as magnesium stearate, stearic
acid or tale. Tablets can be uncoated or can be coated by known techniques including
microencapsulation to delay disintegration and adsorption in the gastrointestinal tract
and thercby provide a sustained action over a longer period. For example, a time
delay material such as glyceryl monostearate or glyceryl distearate alone or with a

wax can be employed.

[O0B7] For treatment of the eye or other external tissues, e.g., mouth and skin,
the formulations are preferably applied as a topical ointment or cream containing the
active ingredient(s) in an amount of, for example, 0.075 to 20% w/w. When
formulated in an ointment, the active ingredient can be employed with either a
paraffinic or a water-miscible ointment base. Alternatively, the active ingredients can

be formulated in a cream with an oil-in-water cream base,

[o088] If desired, the aqueous phase of the cream base can include a
polyhydric alcohol, i.e., an alcohol having two or more hydroxyl groups such as
propylene glycol, butane 1,3-diol, mannitol, sorbitol, glycerol and polyethylene glycol
(including PEG 400) and mixtures thereof, The topical formulations can desirably
include a compound which enhances absorption or penetration of the active ingredient
through the skin or other affected areas. Bxamples of such dermal penetration

enhancers include dimethyl sulfoxide and related analogs.

[0088] The oily phase of the emulsions of this invention can be constituted
from known ingredients in a known manner, While the phase can comprise merely an
emulsifier, it desirably comprises a mixture of at least one emulsifier with a fat or an
oil or with both a fat and an oil. Preferably, a hydrophilic emulsifier is iﬁcluded

together with a lipophilic emulsifier which acts as a stabilizer. It is also preferred to
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“include both an oil and a fat. Together, the emulsifier(s) with or without stabilizer(s)
make up the so-called emulsifying wax, and the wax together with the oil and fat
make up the so-called emulsifying ointment base which forms the oity dispersed'
phase of the cream formulations. Emulsifiers and emulsion stabilizers suitable for use
in the formulation of the invention include TWEEN® 60, SPAN® 80, cetostearyl
alcohol, benzyl alcohol, myristyl alcohol, glyceryl mono-stearate and sodium lauryl

sulfate.

{00207} Aqueous suspensions of a compound of the invention (e.g., compound
of Formula I} contain the active materials in admixture with excipients suitable for the
manulacture of aqueous suspensions. Such excipients include a suspending agent,
such as sodium carboxymethylcellulose, croscarmellose, povidone, methylcellulose,
hydroxypropyl methylcellulose, sodium alginate, polyvinylpyrrolidone, gum
tragacanth and gum acacia, and dispersing or wetting agents such as a naturally
oceurring phosphatide {e.g., lecithin), a condensation product of an alkylene oxide
with a fatty acid (e.g., polyoxyethylene stearate), a condensation product of ethylene
oxide with a long chain aliphatic alcohol (e.g., heptadecaethyleneoxycetanol), a
condensation product of ethylene oxide with a partial ester derived from a fatty acid
and a hexitol anhvdride (e.g., polyoxyethylene sorbitan monooleate). The aqueous
suspension can also contain one or more preservatives such as ethyl or n-propyl p-
hydroxybenzoate, one or more coloring agents, one or more flavoring agents and one

or more sweetening agents, such as sucrose or saccharin.

[0091] A pharmaceutical composition of a compound of the invention (e.g.,
compound of Formula T) can be in the form of a sterile injectable preparation, such as
a sterile injectable aqueous or oleaginous suspénsion. This suspension can be
formulated according to the known art using those suitable dispersing or wetting
agents and suspending agents which have been mentioned above. The sterile
injectable composition can also be a sterile injectable solution or suspension in a non-
toxic parenterally acceptable diluent or solvent, such as a solution in 1,3-butanediol or
prepared as a fyophilized powder, Among the acceptable vehicles and solvents that
can be employed are water, Ringer's solution and isotonic sodium chloride solution.
In addition, sterile fixed oiis can conventionally be employed as a solvent or

suspending medium. For this purpose any bland fixed oil can be employed including
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synthetic mono- or diglycerides.. In addition, fatty acids such as oleic acid can

likewise be used in the preparation of injectables.

[0082] The amount of active ingredient that can be combined with the qarrier
material to produce a single dosage form will vary depending upon the host treated
and the particular mode of administration. For example, a time-release composition
intended for oral administration to humans can contain approximately 1 to 1000 mg of
active material compounded with an appropriate and convenient amount of carrier
material which can vary from about 5 to about 95% of the total compositions |
(weight:weight). The pharmaceutical composition can be prepared to provide easily
measurable amounts for adminisiration, For example, an agueous solution intended
for intravenous infusion can contain from about 3 to 500 ug of the active ingredient
per milliliter of solution in order that infusion of a suitable volume at a rate of about
30 mL/hr can occur.

fo093] Compositions suitable for parenteral administration include agueous
and non-aqueous sterile injection solutions which can contain anti-oxidants, buffers,
bacteriostats and solutes which render the formulation isotonic with the blood of the
intended recipient; and aqueous and non-aqueous sterile suspensions which can

include suspending agents and thickening agents.

[0094] Compositions suitable for topical administration to the eye also include
eye drops wherein the active ingredient is dissolved or suspended in a suitable carrier,
especially an aqueous solvent [or the active ingredient. The active ingredient is
preferably present in such formulations in a concentration of about 0.5 o 20% w/w,

for example about 0.5 to 10% w/w, for example about 1.5% w/w.

[0085] Compositions suitable for topical administration in the mouth include
lozenges comprising the active ingredient in a flavored basis, usually sucrose and
acacia or tragacanth; pastilles comprising the active ingredient in an inert basis such
as gelatin and glycerin, or sucrose and acacia; and mouthwashes comprising the active

ingredient in a suitable liquid carrier.

[0096] Compositions for rectal administration can be presented as a

suppository with a suitable base comprising for example cocoa butter or a salicylate,
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[0087] Compositions suitable for intrapulmaonary or nasal administration have

. a particle size for example in the range of 0.1 to 500 microns (including particle sizes
in a range between 0.1 and 500 microns in increments microns such as 0.5, 1, 30
microns, 35 microns, ete.), which is administered by rapid inhalation through the
nasal passage or by inhalation through the mouth so as to reach the alveolar sacs.
Suitable formulations include aqucous or oily solutions of the active ingredicnt.
Formulations suitable for acrosol or dry powder administration can be prepared
according to conventional methods and can be delivered with other therapeutic agents
such as compounds heretofore used in the treatment or prophylaxis disorders as

described below.,

[0098] Compositions suitable for vaginal administration can be presented as
pessaries, tampons, creams, gels, pastes, foams or spray formulations containing in
addition to the active ingredient such carriers as are known in the art to be

appropriate.

[0099] The pharmaceutical compositions can be packaged in unit-dose or
multi-dose containers, for example sealed ampoules and vials, and can be stored in a
freeze-dried (lyophilized) condition requiring only the addition of the sterile liquid
carrier, for cxamplc water, for injection immediately prior to use. Extemporancous
injection solutions and suspensions are prepared from sterile powders, granules and
tablets of the kind proviously deseribed. Preferred unit dosage formulations arc those
containing a daily dose or unit daily sub-dose, as herein above recited, or an

appropriate fraction thereof, of the active ingredient.

[060100] The invention [urther provides veterinary compositions comprising at
least one active ingredient (e.g., compound of Formula I} as above defined together
with a veterinary carrier therefore. Veterinary carriers are materials useful for the
purpose of administering the composition and can be solid, liquid or gaseous
materials which are otherwise inert or acceptable in the veterinary art and are
compatible with the active ingredient. These veterinary compositions can be

administered parenterally, orally or by any other desired route.
(00101} IV,  Methods of Use

[00102] The compounds of the invention (i.e., compounds of Formula I} (or

stereoisomers, geometric isomers, tautomers, solvates, metabolites or
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pharmaceutically acceptable salts, or prodrugs thereof) bind 1o and inhibit the activity
- of anti-apoptotic Bel-2 family proteins, and in certain aspects, of specifically anti-
apoptotic Bel-xy, proteins; and therefore are useful in the treatment of diseases,
conditions and/or disorders including, but not limited to, those diseases characterized
by the expression or over-expression of anti-apoptotic Bel-2 family protein members,
and in certain embodiments those discases characterized by the expression or the
over-cxpression of Bel-xy, proteins, Accordingly, a certain aspect of this invention
inciudes a method of treating diseases or conditions in a patient that can be
characterized by the expression or over-expression of anti-apoptotic Bel-2 protein
family members. Within this aspect, in certain embodiments, the disease or condition
is cancer. Cbmpounds of the invention can selectively bind to a subgroup of anti-
apoptotic Bel-2 proteins, for example, of Bel-xp over Bel-2, Bel-w or Mcl-1 proteins.
In certain embodiments, compounds of the invention exhibit at least a 2-fold, 50-fold,
100-fold, 1000-fold, 10000-fold, 20000-fold, or 30000-fold selectivity for binding a
Bcl-xy, protein over a Bel-2 protein. In certain embodiments, compounds of the
invention exhibit at Ieast a 2-fold, 50-fold, 100-fold, 1000-fold, 10000-fold, 26000-
fold, or 30000-fold selectivity for binding a Bel-x¢ protein over a Mcl-1 ?rotein. In
certain embodiments, compounds of the invention exhibit at least a 2-fold, 50-fold,
100-fold, 1000-fold, 10000-fold, 20000-fold, or 30.000-fold selectivity for binding a
Bcl-x;. protein over a Bel-w protein. In one embodiment, the method comprises
administering to a patient in need thereof, a therapeutically effective amount of a
compound of the invention, e.g., compound of Formula i, (or a stereoisomer,
geometric isomer, tautomer, solvate, metabolite, or pharmaceutically acceptable salt
or prodrug thereof). In another embodiment, the present invention provides for
methods of treating discases and conditions in a patient which is characterized by the
expression or over-expression of an anti-apaptotic Bel-xp protein, said methods
comprising administering to the patient a therapeutically effective amount of a
compound of Formula I, or a pharmaceutical composition thereof. In one aspect, said
compositions for treating diseases and conditions during which are expressed or over-
expressed an antiapoptotic Bel-xy, protein comprise an excipient and a therapeutically

effective amount of the compound of Formula I

[00103] Also provided in the invention is the use of a compound of the

invention, e.g., of Formula I, (or sterecisomer, geometric isomer, tautomer, solvate,
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metabolite, or pharmaceutically acceptable salt, or prodrug thereof), in the preparation
of & medicament for the treatment of the diseases and conditions described herein in a

patient suffering from such disorder.

[00104] The compounds of the invention can be administered by any route
appropriate to the condition to be treated. Suitable routes include oral, parenteral
(including subcutaneous, intramuscular, intravenous, intraarterial, intradermal,
intrathecal and epidural), transdermal, rectal, nasal, topical (inciuding buccal and
sublingual), vaginal, intraperitoneal, intrapulmonary and intranasal. For local
immunosuppressive treatment, the compounds can be administered by intralesional
administration, including perfusing or otherwise contacting the graft with the inhibitor
before transplantation. It will be appreciated that the preferred route can vary with for
example the condition of the recipient. Where the compound is administered orally, it
can be formulated as a pill, capsule, tablet, etc, with a pharmaceutically acceptable
carrier or excipient, Where the compound is administered parenterally, it can be
formulated with a pharmaceutically acceptable parenteral vehicle and in a unit dosage

injectable fdrm, as detatled below.

[00105] A dose to treat human patients can range from about 10 mg to about
1000 mg of a Formul.a I compound. A typical dosc can be about 100 mg to about 300
mg of the compound. A dose can be administered once a day (QID), twice per day
(BID), or more frequently, depending on the pharmacokinetic and pharmacodynamic
properties, including absorption, distribution, metabolism, and excretion of the
particular compound. In addition, toxicity factors can influence the dosage and
administration regimen. When administered orally, the pill, capsule, or tablet can be
ingested daily or less frequently for a specified period of time. The regimen can be

repeated for a number of cycles of therapy.

{00106] In another embodiment, the present invention provides for
compositions comprising an pharmaceutically acceptable excipient and a
therapeutically effective amount of a compound of Formula I for treating diseases or
conditions of abnormal cell growth and/or dysregulated apoptosis, such as cancer,

. mesothioloma, bladder cancer, pancreatic cancer, skin cancer, cancer of the head or
neck, cutaneous or intraocular melanoma, ovarian cancer, breast cancer, uterine

cancer, carcinoma of the fallopian tubes, carcinoma of the endometrium, carcinoma of
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the cervix, carcinoma of the vagina, carcinoma of the vulya, bon® Tancer, ovarian
cancer, cervical cancer, colon cancer, rectal cancer, cancer of the anal region, stomach
cancer, gastrointestinal (gastric, colorectal, and duodenal), chronic lymphocytic
leukemia, esophageal cancer, cancer of the small intestine, cancer of the endocrine
system, cancer of the thyroid gland, cancer of the parathyroid gland, cancer of the
adrenal gland, sarcoma of soft tissue, cancer of the urethra, cancer of the penis,
testicular cancer, hepatocellular cancer (hepatic and billiary duct), primary or
secondary central nervous system tumor, primary or secondary brain tumor,
Hodgkin's disease, chronic or acute leukemia, chronic myeloid leukemia, lymphocytic
lymphomas, lymphoblastic leukemia, follicular lymphoma, fymphoid malignancies of
T-cell or B-cell origin, melanoma, multiple myeloma, oral cancer, ovarian cancer,
non-small cell lung cancer, prostate cancer, small cell lung cancer, cancer of the
kidney and ureter, renal cell carcinoma, carcinoma of the renal pelvis, neoplasms of
the central nervous system, primary central nervous system lymphoma, non Hodgkin's
lymphoma, spinal axis tumors, brains stem glioma, pituitary adenoma, adrenocortical
cancer, gall bladder cancer, cancer of the spleeﬁ, cholangiocarcinoma, fibrosarcoma,

netroblastoma, retinoblasitoma, or a combination thereof.

{CO 107] In another embodiment, the present invention provides for & method of
treating mesothioloma, bladder cancer, pancreatic cancer, skin cancer, cancer of the
head or heck, cutaneous or intraocular melanoma, ovarian cancer, breast cancer,
uterine cancer, carcinoma of the fallopian tubes, carcinoma of the endometrium,
carcinoma of the cervix, carcinoma of the vagina, carcinoma of the vulva, bone
cancer, ovarian cancer, cervical cancer, colon cancer, rectal cancer, cancer of the anal
region, stomach cancer, gastrointestinal (gastric, colorectal, and duodenal), chronic
lymphocytic leukemia, esophageal cancer, cancer of the small intestine, cancer of the
endocrine system, cancer of the thyroid gland, cancer of the parathyroid gland, cancer
of the adrenal gland, sarcoma of soft tissue, cancer of the urethra, cancer of the penis,
testicular cancer, hepatocellular cancer (hepatic and billiary duct), primary or
secondary central nervous system tumor, primary or secondary brain fumor, .
Hodgkin's disease, chronic or acute feukemia, chronic myeloid leukemia, lymphocytic
lymphomas, lymphoblastic leukemia, follicular tymphoma, lymphoid malignancies of
T-cell or B-cell origin, melanoma, multiple myeloma, oral cancer, ovarian cancer;

non-small cell lung cancer, prostate cancer, small cell lung cancer, cancer of the
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kidney and ureter, renal cell carcinoma, carcinoma of the renal pelvis, neoplasms of
the central nervous system, primary central nervous system lymphoma, non Hodgkin's
lymphoma, spinal axis tumors, brains stem glioma, pituitary adenoma, adrenocortical
cancer, gall bladder cancer, cancer of the spleen, cholangiocarcinoma, fibrosarcoma,
neuroblastoma, retinoblasitoma, or a combination of one or more of the above cancers
in a paticnt, said method comprising administering thercto a therapeutically effective

amount of a compound of Formula L.

[00108] In yet another embodiment, the present invention provides for methods
of treating autoimmune disease in a mammal comprising administering thercto a
therapeutically acceptable amount of a compound having Formula I. The
involvement of Bcl-2 proteins in immune and autoimmune diseases is described in
Puck, J.M. et al.,Current Allergy and Asthma Reports 2003, 3, 378-384; Shimazaki,
K. et al, British Journal of Haematology 2000, 110(3), 584-90; Rengan, R. et al.,
Blood 2000, 95(4), 1283-92; and Holzelova, E. ef al., New England Journal of
Medicine 2004, 351(14), 1409-1418,

[00108] Autoimmune disorders include acquired immunodeficiency disease
syndrome (AIDS), autoimmune lymphoproliferative syndrome, hemolytic anemia,
inflammatory discases, and thrombocytopenia, acute or chronic immune discase
associated with organ transplantation, Addison's disease, allergic diseases, alopecia,
alopecia arcata, athcromatous discasc/arteriosclerosis, atherosclerosis, arthritis
(including osteoarthritis, juvenile chronie arthritis, septic arthritis, Lyme arthritis,
psoriatic arthritis and reactive arthritis), auteimmune bullous disease,
abetalipoprotemia, acquired immunodeficiency-related diseases, acute immune
disease associated with organ transplantation, acquired acrocyanosis, acute and
chronic parasitic or infectious processes, acute pancreatitis, acute renal failure, acute
rheumatic fever, acute transverse myelitis, adenocarcinomas, zerial ectopic beats,
adult (acute) respiratory distress syndrome, AIDS dementia'complex, alcoholic
cirrhosis, alcohol-induced liver injury, alcohol-induced hepatitis, allergic
conjunctivitis, allergic contact dermatitis, allergic rhinitis, allergy and asthma,
allograft rejection, alpha-I- antitrypsin deficiency, Alzheimer's disease, amyotrophic
lateral scier(;Sis, anemia, angina pectoris, ankylosing spondylilis associated lung
disease, anierior horn cell degeneration, antibody mediated cyfotoxicity,

antiphospholipid syndrome, anti-receptor hypersensitivity reactions, aortic and
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peripheral aneurysms, aortic dissection, arterial hypertension, arteriosclerosis,
arteriovenous ﬁstuia, arthropathy, asthenia, asthma, ataxia, atopic allergy, atrial
fibrillation (sustained or paroxysmal), atrial flutter, atrioventricular block, atrophic
autoimmune hypothyroidism, antoimmune haemolytic anaemia, autoimmune
hepatitis, type-1 autoimmune hepatitis (classical autoimmune or lupoid hepatitis),
autoimmune mediated hypoglycaemia, autoimmune neutropacnia, autoirmune
thrombocytopacnia, autoimmune thyroid disease, B cell lymphoma, bone graft
rejection, bone marrow transplant (BMT) rejection, bronchiolitis obliterans, bundle
branch block, burns, cachexia, cardiac arrhythmias, cardiac stun syndrome, cardiac
tumors, cardiomyopathy, cardiopulmonary bypass inflammation response, cartilage
-transplant rejection, cerebellar cortical degenerations, cerebellar disorders, chaotic or
multifocal atrial tachycardia, chemotherapy associated disorders, chlamydia, _
choleosatatis, chronic alcoho.lism, chronic active hepatitis, chronic fatigue syndrome,
chronic immune disease associated with organ transplantation, chronic eosinophilic
pneumonia, chronic inflammatory pathologies, chronic mucocutaneous candidiasis,
chronic obstructive pulmonary disease {COPD), chronic salicylate intoxication,
colorectal common varied iminunodeficiency (common variable
hypogammaglobulinaemia), conjunctivitis, connective tissue disease associated
interstitial lung disease, contact dermatitis, Coombs positive haemolytic anaemia, cor
pulmonale, Creutzfeldi-Jakob disease, cryptogenic autoimmune hepatitis, cryptogenic
fibrosing alveolitis, culture negative sepsis, cystic fibrosis, cytokine therapy
associated disorders, Crohn's disease, dementia pugilistica, demyelinating diseases,
dengue hemoarrhagic fever, dermatitis, dermatitis scleroderma, dermatologic
conditions, dermatomyositis/polymyositis associated lung disease, diabetes, diabetic
arteriosclerotic disease, diabetes mellitus, Diffuse Lewy body disease, dilated
cardiomyopatly, dilated congestive cardiomyopathy, discoid lupus erythematosus,
disorders of the basal ganglia, disseminated intravascular coagulation, Down's
Syndrome in middle age, drug-induced interstitial lung disease, drug-induced
hepatitis, drug-induced movement disorders induced by drugs which block CNS
*_dopamine, receptors, drug sensitivity, eczema, encephalomyelitis, éndocarditis,
endocrinopathy, enteropathic synovitis, epiglottitis, Epstein-Barr virus infection,
erythromelalgia, extr;pyramidal and cerebellar disorders, familial hematophagocytic
lymphohistiocytosis, fetal thymus implant rejection, Friedreich's ataxia, functional

peripheral arterial disorders, female infertility, fibrosis, fibrotic lung disease, fungal
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" sepsis, gas gangrene, gastric ulcer, giant cell arteritis, glomerular nephritis,

. glomerulonephritides, Goodpasture's syndrome, goitrous autoimmune hypothyroidism
(Hashimoto's disease), gouty arthritis, graft rejection of any organ or tissue, graft
versus host disease, gram negative sepsis, gram positive sepsis, granulomas due to
intracellular organisms, group B streptococct (GBS) infection, Grave's disease,
hacmosiderosis associated lung discase, hairy cell leukemia, hairy cell leukemia,
Hallerrorden-Spatz disease, Hashimoto's thyroiditis, hay fever, heart transplant
rejection, hemachromatosis, hematopoietic malignancies (leukemia and lymphoma),
hemolytic anemia, hemolytic uremic syndrome/thrombaolytic thrombocytopenic
purpura, hemorrhage, Henoch-Schoenlein purpurea, Hepatitis A, Hepatitis B,
Hepatitis C, HIV infection/HIV neuropathy, Hodgkin's disease, hypoparathyroidism,
Huntington's chorea, hyperkinetic movement disorders, hypersensitivity reactions,
hypersensitivity pneumonitis, hyperthyroidism, hypokineiic movement disorders,
hypothalamic-pituitary-adrenal axis evaluation, idiopathic Addison's disease,
idiopathic leucopaenia, idiopathic pulmonary fibrosis, idiopathic thrombocytopaenia,
idiosyncratic liver disease, infantile spinal muscular atrophy, infectious diseases,
inflammation of the aorta, inflammatory bowel disease, insulin dependent diabetes
mellitus, interstitial pneumonitis, iridocyclitis/uveitis/optic neuritis, ischemia-
reperfusion injury, ischemic stroke, juvenile pernicious anaemia, juvenile rheumatoid
arthrilis, juvenile spinal muscular atrophy, Kaposi's sarcoma, Kawasaki's disease,
kidney transplant rejection, legionella, leishmaniasis, leprosy, lesions of the
corticospinal system, linear IgA disease, lipidema, liver transplant rejection, Lyme
disease, lymphederma, lymphocytic infiltrative lung disease, malaria, male infertility
idiopathic or NOS, malignant histiocytosis, malignant melanoma, meningitis,
meningococcemia, microscopic vasculitis of the kidneys, migraine headache,
mitochondrial multi-system disorder, mixed connective tissue disease, mixed
connective tissue disease associated lung disease, monoclonal gammopathy, multiple
myeloma, multiple systems degenerations (Mencel Dejerine-Thomas Shi-Drager and
Machado-Joseph), myalgic encephalitis/Royal Free Disease, myasthenia gravis,
nticroscopic vasculitis of the kidneys, mycobacterium avium intracellulare,
mycobacterium tuberculosis, myelodyplastic syndrome, myocardial infarction,
myocardial ischemic disorders, nasopharyngeal carcinoma, neonatal chronic lung
disease, nephritis, nephrosis, nephrotic syndrome, neurodegenerative diseases,

neurogenic I muscular afrophies, neutropenic fever, Non-alcoholic Steatohepatitis,
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_occlusion of the abdominal aorté and its branches, océiusive arterial disorders, organ
transplant rejection, orchitis/epidydimitis, orchitis/\}asectomy reversal procedures,
organomegaly, osteoarthrosis, osteoporosis, ovarian failure, pancreas transplant
rejection, parasitic diseases, parathyroid transplant rejection, Parkinson's disease,
pelvic inflammatory disease, pemphigus vulgaris, pemphigus foliaceus, pemphigoid,
perennial rhinitis, pericardial discase, peripheral atherlosclerotic disease, peripheral
vascular disorders, peritonitis, pernicious ancmia, phacogenic uveitis, pneumocystis
carinii pneumonia, pneumonia, POEMS syndrome (polyneuropathy, organomegaly,
endocrinopathy, monoclonal gammopathy, and skin changes syndrome}, post
perfusion syndrome, post pump syndrome, post-MI cardiotomy syndrome,
postinfectious interstitial lung disease, premature ovarian failure, primary biliary
cirrhosis, primary sclerosing hepatitis, primary myxoedema, primary pulmonary
hypertension, primary sclerosing cholangitis, primary vasculitis, Progressive
supranucleo Palsy, psoriasis, psoriasis type 1, psoriasis type 2, psoriatié arthropathy,
pulmonary hypertension secondary to connective tissue disease, pulmonary
manifestation of polyarteritis nodosa, post-inflammatory interstitial lung disease,
radiation fibrosis, radiation therapy, Raynaud's phenomenon and disease,, Refsum's
discase, regular narrow QRS tachycardia, Reiter's disease, renal disease NOS,
renovascular hypertension, reperfusion injury, restrictive cardiomyopathy, rheumatoid
arthrilis associated interstitial lung disease, rheumatoid spondylitis, sarcoidosis,
Schmidt's syndrome, scleroderma, senile chorea, Senile Dementia of Lewy body type,
sepsis syndrome, septic shock, seronegative arthropathies, shock, sickle cell anemia,
Sjgren's disease associated lung disease, Sjorgren's syndrome, skin atlograft
rejection, skin changes syndrome, small bowel transplant rejection, sperm
autoimmunity, multiple sclerosis (all subtypes), spinal ataxia, spinocerebellar
degenerations, spondyloarthropathy, sporadic, polyglandular deficiency type I
sporadic, polyglandular deficiency type 1, Still's disease, streptococcal myositis,
stroke, structural lesions of the cerebellum, Subacute sclerosing panencephalitis,
sympathetic ophthatmia, Syncope, syphilis of the cardiovascular system, systemic
anaphylaxis, systemic inflammatory response syndrome, systemic onset juvenile
rheumatoid arthritis, systemic lupus erythematosus, systemic lupus erythematosus-
associated lung disease, systemic scler;sis, systemic sclerosis-associated interstitial
lung disease, T-cell or FAB ALL, Takayasu's disease/arteritis, Telangiectasia, Th2
Type and Thi Type mediated diseases, thromboangitis obliterans, thrombocytopenia,

63



WO 2010/080478PCT/US2009/068400 No Structure Name 49

i

WO 2010/080478 PCT/USZ009/068400

thyroiditis, toxicity, toxic shock syndrome, transplants, trauma/hemorrhage, type-2
autoimmune hepatitis (anti-LKM antibody hepatitis), type B insulin resistance with
acanthosis nigticans, type Il hypetsensitivity reactions, type IV hypersensitivity,
ulcerative colitic arthropathy, ulcerative colitis, unstabie angina, uremia, urosepsis,
urticaria, uveitis, valvular heart diseases, varicose veins, vasculitis, vasculific diffuse
lung discase, venous discases, venous thrombosis, ventricular fibrillation, \;itiligo
acute liver discase, viral and fungal infections, vital encephalitis/aseptic meningitis,
vital-associated hemaphagocytic syndrome, Wegener's granulomatosis, Wernicke-
Korsakoff syndrome, Wilson's disease, xenograft rejection of any organ or tissue,

yersinia and salmonella-associated arthropathy and the like.

[006110] In one embodiment, a compound of the invention (e.g., compound of
Formula I), or sterepisomer, geometric isomer, tautomer, solvate, metabolite, or
pharmaceutically acceptable salt, prodrug thereof, is used as an anticancer agent or as
an adjunct agent for the treatment of cancer in a combination therapy. One of
ordinary skill in the art is readily able to determine whether or nota candidhte
compound treats a cancerous condition for any particular cell type, either alone or in
combination. Within certain aspects of this embodiment, compounds of the invention
are used in adjunct with other therapies, including conventional surgery, radiotherapy

and chemotherapy, for the treatment of cancer.

[00111] Such therapics can include onc or more of the following categorics of
anti-cancer agents: alkylating agents, angiogenesis inhibitors, antibodies,
antimetabolites, antimitotics, aniiproiiferatives, aurora kinase inhibitors, apoptosis
promoters (for example, Bel-xL, Bel-w and Bfl-1 inhibitors), activators of death
receptor pathway, Ber-Abl kinase inhibitors, BiTE (Bi-Specific T cell Engager)
antibodies, biologic response modifiers, cyclin-dependent kinase inhibitors, cell cycle
inhibitors, cyclooxygenase-2 inhibitors, dual variable domains binding proteins
(DVDs), leukemia viral oncogene homolog (ErbB2) receptor inhibitors, growth factor
inhibitors, heat shock protein (HSP)-90 inhibitors, histone deacetylase (HDAC)
inhibitors, hormonal therapies, immunologicals, inhibitors of apoptosis proteins
(IAPs) intercalating antibiotics, kinase inhibitors, mammalian target of rapamycin
inhibitors, microRNA's mitogen-activated extracellular signal-regulaled kinase
inhibitors, multivalent binding proteins, non-steroidal anfi-infllammatory drugs
{(NSAIDs), poly ADP (adenosine diphosphate)-ribose polymerase (PARP) inhibitors,
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platinum chemotherapeutics, polo-like kinase (Plk) inhibitors, proteosome inhibitors,
purine analogs, pyrimidine analogs, receptor tyrosine kinase inhibitors,
retinoids/deltoids piant alkaloids, small inhibitory ribonucleic acids (siRNAs),

topoisomerase inhibitors, combinations thereof and the like.

[00112] BiTE antibodies are bi-specific antibodies that direct T-cells to attack
cancer cells by simultaneously binding the two cells, The T-cell then attacks the
target cancer cell. Examples of BiTE antibodies include adecatumumab (Micromet
MT201), blinatumomab (Micromet MT103) and the like. Without being limited by
theory, one of the mechanisms by which T-cells elicit apoptosis of the target cancer
cell is by exocytosis of cytolytic granule components, which include perforin and
granzyme B. In this regard, Bcl-2 has been shown to attenuate the induction of
apoptosis by both perforin and granzyme B. These data suggest that inhibition of Bcl-
2 could enhance the cytotoxic effects elicited by T-cells when targeted to cancer cells
(V.R. Sutton, D.L. Vaux and J.A. Trapani (1997) J. of Imnmunology. 158 (12): 5783).

[00113] SiRNAs are molecules having endogenous RNA bases or chemically
modified nucleotides. The modifications do not abolish cellular activity, but rather
impart increased stability and/or increased cellular potency. Examples of chémical
modifications include phosphorothioate groups, 2'-deoxynucleotide, 2'-OCH;-
containing ribonucleotides, 2'-F-ribonucleotides, 2'-methoxyethyl ribonucleotides,
combinations thereof and the like: The siRNA can have varying lengths (e.g., 10-200
bps) and structures (¢.g., hairpins, single/double strands, bulges, nicks/gaps,
mismatches) and are processed in cells to provide active genc silencing, A double-
stranded siRNA (dsRNA) can have the same number of nucleotides on each strand
(blunt ends) or asymmetric ends (overhangs). The overhang of 1-2 nucleotides can be
present on the sense and/or the antisense strand, as well as present on the 5'- and/ or
the 3'-ends of a given strand, For example, siRNAs targeting Mcl-1 have been shown
to enhance the activity of ABT-263, (i.e., N-(4-(4-((2-(4-chlorophenyl)-3,5-dimethyl-
1-cyclohex-1-en- l-yl)methyl)piperazin- 1-yDbenzoyl)-4-(((1R)-3{morpholin-4-yl)-1-
{(phenylsulfanylymethyl}propyllamino)-3-
((trifluoromethylsulfonyl)benzenesulfonamide) or ABT-737 (i.e., N-(4-(4-((4"-
chloro(l, i'-biphenyE)—2~y1)methyi)piperazin-1 -yi)benzoﬁ)—él—({( IR)-3-
(dimethylamino)-1-({phenylsulfanyl)methyl)propyl)amino)-3-
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nitrobenzenesulfonamide) in multiple tumor cell lines (Tse et. al (2008} Cancer
Research. 68(9): 3421 and refererices therein).

[00114] Multivalent binding proteins are binding proteins comprising {two or
mbre antigen binding sites. Multivalent binding proteins are engineered to have the
three or more antigen binding sites and are generalily not naturally occurring
antibodies. The term “muliispecific binding protein” means a binding protein capable
of binding two or more related or unrelated targets, Dual variable domain (DVD)
binding proteins are tetravalent or muitivalenf binding proteiné binding proteins
comprising two or more antigen binding sites, Such DVDs may be monospecific (i.e.,
capable of binding one antigen) or multispecilic (i.e., capable of binding two or more
antigens). DVD binding proteins comprising two heavy chain DVD polypeptides and
two light chain DVD polypeptides are referred to as DVD Ig's. Each half of a DVD
Ig comprises a heavy chain DVD polypeptide, a light chain DVD polypeptide, and
two antigen binding sites. Each binding site comprises a heavy chain variable domain
and a light chain variable domain with a total of 6 CDRs involved in antigen binding

per antigen binding site.

| [00115]  Alkylating agents include altretamine, AMD-473, AP-5280, :
apaziquone, bendamustine, brostallicin, busulfan, carboquone, carmustine (BCNU),
chlorambucil, CLORETAZINE® (laromustine, VNP 40101 M), cyclophosphamide,
decarbazine, estramustine, fotemustine, ghifosfamide, ifosfamide, KW-2170,
lomustine (CCNU), mafosfamide, melphalan, mitobronitol, mitclactol, nimustine,
nitrogen mustard N-oxide, ranimustine, temozolomide, thiotepa, TREANDA®

(bendamustine), treosulfan, rofosfamide and the like.

[00116] Angiogenesis inhibitors include endothelial-specific receptor tyrosine
kinase (Tie-2) inhibitors, epidermal growth factor receptor (EGFR) inhibitors, insulin
growth factor-2 receptor (IGFR-2) inhibitors, matrix metalloproteinase-2 (MMP-2)
inhibitors, matrix metalloproteinase-9 (MMP-9) inhibitors, platelet-derived growth
(actor receptor (PDGFR) inhibitors, thrombosporndin analogs, vascular endothelial

growth factor receptor tyrosine kinase (VEGFR) inhibitors and the like.

[00117} Antimetabolites include ALIMTA® (pometrexed disodium, LY231514,
MTA), S-azacitidine, XELODA® (capecitabine), carmofur, LEUSTAT® (cladribine),
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clofarabine, cytarabine, cytarabine ocfosfate, cytosine arabinoside, decitabine,
deferoxamine, doxifluridine, eflornithine, EICAR (5-ethynyl-1-f3 -D-
ribofuranosylimidasole-4-carboxamide), enocitabine, ethnylcylidine, fludarabine,
s-fluorouracil alone or in combination with leucovorin, GEMZAR® (gemcitabine),
hydroxyurea, ALKERAN®(meiphalan), mercaptopurine, 6-mercaptopurine riboside,
methotrexate, mycophenolic acid, nelarabine, nolatrexed, ocfosfate, pelitrexol,
pentostatin, raltitrexed, Ribavirin, iriapine, trimetrexate, S-1, tiazofurin, tegafur, TS-1,
vidarabine, UFT and the like, |

[00118] Aurora kinase inhibitors include AZD-1 152, MLN-8054, VX-680 and
the like.

[00119] Bcl-2 family protein inhibitors include AT-101 ({(-)gossypol},
GENASENSE® (G313% or oblimersen (Bcl-2-targeting antisense oligonucleotide)),
IPI-194, IP1-565, N-(4-(4-((4'-chloro(1,1'-biphenyi)-2-y)methyl)piperazin-1-
ylybenzoyl)-4-(((1R)-3-(dimethylamino)- 1 -{{phenylsulfanymethyl)propyl)amino)-3-
nitrobenzenesulfonamide) (ABT-737), N-(4-(4~((2-(4-chlorophenyl)-5,5-dimethyl-1-
cyclohex-1-cn-1-ylmethylpiperazin-1-yibenzoyl)-4-(((1R)-3-(morpholin-4-yl)-1-
((phcnylsulfanyi)mcthyI)pmpyl)amino}«-?:~

((trifiuoromethy)sul fonylybenzencsulfonamide (ABT-263), GX-070 (obatoclax) and
the like.

[00120] Ber-Abl kinase inhibitors include DASATINIB® {(BMS-354825),
GLEEVEC® (imatinib) and the like.

[00121) CDK inhibitors include AZD-5438, BMI-1040, BMS-032, BMS-387,
CVT-2584, flavopyridol, GPC-286199, MCS-5A, PD0332991, PHA-690509,
seliciclib (CYC-202, R~roscovitine), ZK-304709 and the like.

[00122] COX-2 inhibitors include ABT-963, ARCOXIA® (etoricoxib),
BEXTRA® (valdecoxib), BMS347070, CELEBREX” (celecoxib), COX-189
(lumiracoxib), CT-3, DERAMAXX® (deracoxib), JTE-522, 4-mothyl-2-(3,4-
dimethylphenyl)-1-(4-sulfamoylphenyl-1H-pyrrole), MK-663 (etoricoxib), NS-398,
parecoxib, RS-57067, SC-58125, SD-8381, SVT-2016, S-2474, T-614, VIOXX"®
(rofecoxib) and the like.
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[00123] EGFR. inhibitors include ABX-EGF, anti-EGFR immunoliposomes,
EGF-vaccine, EMD-7200, ERBITUX® (cetuximab), HR3, IgA antibodies, IRESSA®
(gefitinib), TARCEVA® (erlotinib or OSI-774), TP-38, EGFR fusion protein,
TYKERB® (lapatinib) and the like. '

[00124] ErbB2 receptor inhibitors include CP-724-714, CI-1033 (canertinib),
HERCEPTIN® (trastuzumab), TYKERB® (lapatinib), OMNITARG® (2C4,
petuzumab), TAK-165, GW-572016 (ibnaf&mib), GW-282974, EKXB-569, P1-166,
dHER2 (HER2 vaccine), APC-8024 (HER-2 vaccine), anti-HER/2neu bispecific
antibody, B7.her21gG3, AS HER? trifunctional bispecfic antibodies, mAB AR-209,
mAB 2B-1 and the like.

[00125] Histone deacetylase inhibitors include depsipeptide, LAQ-824, MS-
275, trapoxin, suberoylanilide hydroxamic acid (SAHA), TSA, valpfoic acid and the
like, |

[00126] HSP-90 inhibitors include 17-AAG-nab, 17-AAG, CNF-161, CNF-
1010, CNF-2024, 17-DMAG, geldanamyein, 1PI-504, KOS-953, MY COGRAB®
(human recombinant antibody to HSP-90), NCS-683664, PU24FCIl, PU-3, radicicol,
SNX-2112, STA-9090 VER49009 and the like.

[60127] Activators of death receptor pathway include TRAIL, antibodics or
other agents that target death receptors (e.g., DR4 and DRS) such as Apomab,
conatumumab, ETR2-ST01, GDCG145, lexatumumab, HGS-1029, LBY-135, PRO-
1762 and trastuzumab.

[00128] MEK. inhibitors include ARRY-142886, ARRY-438162 PD-325901,
PI>-98059 and the like.

[o0129] mTOR inhibitors include AP-23573, CCI1-779, everolimus, RAD-001,

rapamycin, temsirolimus and the like.

[00130] Non-steroidal anti-inflammatory drugs include AMIGESIC®
(salsalate), DOLOBID® (diflunisal), MOTRIN® (ibuprofen), CRUDIS® (ketoprofen),
RELAFEN® (nabumetone}, FELDENE® (piroxicam), ibuprofen cream, ALEVE® %
{naproxen) and NAPROSYN® (naproxen), VOLTAREN® {diclofenac), INDOCIN®
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(indomethacin), CLINORIL® (sulindac), TOLECTIN® (tolmetin), LODINE®
(etodolac), TORADOL® (ketorolac), DAYPRO® (oxaprozin) and the like.

[00131] PDGER inhibitors include C-451, CP-673, CP-868596 and the like.

{oo132] Platinum chemotherapeutics include cisplatin, ELOXATIN®
(oxaliplatin), eptaplatin, lobaplatin, nedaplatin, PARAPLATIN® (carboplatin)},

satraplatin, picoplatin and the like.
[00133] Polo-like kinase inhibitors include BI1-2536 and the like.

[00134] Thrombospondin analogs include ABT-510, ABT-367, ABT-898,
TSP-1 and the like.

[00135] VEGFR inhibitors include AVASTIN® (bevacizumab), ABT-869,
AEE-788, ANGIOZYME™ (a ribozyme that inhibits angiogenesis (Ribozyme
Pharmaceuticals (Boulder, CO.) and Chiron, (Emeryville, CA)) , axitinib (AG;-
13736), AZD-2171, CP-547,632, IM-862, MACUGEN (pegaptamib), NEXAVAR®
(sorafenib, BAY43-9006), pazopanib (GW-786034), vatalanib (PTK-787, ZK-
222584}, SUTENT® (sunitinib, SU-11248), VEGF trap, ZACTIMA™ (vandetanib,
ZD-6474) and the like.

[00136] Antibiotics include intcrealating antibiotics aclarubicin, actinomycin
D, amrubicin, annamycin, adriamycin, BLENOXANE® (bleomycin), daunorubicin,
CAELYX® or MYOCET® (liposomal doxorubicin), elsamitrucin, epirbucin,
glarbuicin, ZAVEDOS® (idarubicin), mitomycin C, nemorubicin, neocarzinostatin,
peplomyein, pirarubicin, rebeccamyein, stimalamer, streptozocin, VALSTAR®

(valrubicin), zinostatin and the like.

[00137] Topoisomerase inhibitors include aclarubicin, 9-aminocamptothecin,
amonafide, amsacrine, becatecarin, belotecan, BN-80915, CAMPTOSAR”
(itinotecan hydrochloride), camptothecin, CARDIOXANE® (dexrazoxine),

~ diflomotecan, edotecarin, ELLENCE® or PHARMORUBICIN® (epirubiciny,
etoposide, exatecan, 10-hydroxycamptothecin, gimatecan, lurtotecan, mitoxantrone,
orathecin, pirarbucin, pixantrone, rubitecan, sobuzoxane, SN-38, tafluposide,

topotecan and the like.
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[00138] Antibodies include AVASTIN® (bevacizumab), CD40-specific
antibodies, chTNT-1/B, deﬁOSumab, ERBITUX® (cetuximab), HUMAX-CD4%
(zandlimumab), IGF 1 R-specific antibodies, lintuzumab, PANOREX” (edrecolomab),

RENCAREX® (WX G250), RITUXAN® (rituximab), ticilimumab, tragtuznmab and
the like.

[00139]  Hormonal therapies include ARIMIDEX® (anastrozole),
AROMASIN® (exemestane), arzoxifene, CASODEX® (bicalutamide),
CETROTIDE® (cetrorelix), degarelix, deslorelin, DESOPAN® (trilostane),
dexamethasone, DROGENIL® (flutamide), EVISTA® (raloxifene), AFEMAT™
(fadrozole), FARESTON® (toremifene), FASLODEX® (fulvestrant), F EMARA®
(letrozole), formestane, giucocorticoids; HECTOROL® (doxercalciferol),
RENAGEL® (sevelamer carbonate), lasofoxifene, leuprolide acetate, MEGACE®
(megcstérbi), MIFEPREX® {(mifepristone), NILANDRON™ (nilutamide),
NOLVADEX" (tamoxifen citrate), PLENAXIS™ (abarclix), prednisone,
PROPECIA® (finasteride), rilostane, SUPREFACT® (buserelin), TRELSTAR®
(luteinizing hormone releasing hormone (LHRH)), VANTAS® (Histrelin implant},
VETORYL® (trilostane or modrastane), ZOLADEX® {fosrelin, goserelin) and the.
like,

[00140] Deltoids and retinoids inciudej seocalcitol (EB1089, CB1093),
lexacalcitrol (KH1060), fenretinide, PANRETIN® (aliretinoin), ATRAGEN"
(liposomal tretinoin), TARGRETIN® (bexarotene), LGD-1550 and the like,

100141} PARP inhibitors include ABT-888, olaparib, KU-59436, AZD-2281,
AG-014699, BSI-201, BGP-15, INO-1001, ONO-2231 and the like.

[00142] Plant alkaloids include, but are not limited to, vincristine, vinblastine,

vindesine, vinorelbine and the like.

[00143] Proteasome inhibitors include VELCADE® (bortezomib), MG132,
NPI-0052, PR-171 and the like.
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[001447 Examples of im%nunologicals inchude interferons and other immune-
enhancing agents. Interferons include interferon alpha, interferon alpha-2a, interferon
alpha-2b, interferon beta, interferon gamma-la, ACTIMMUNE® (interferon gamma-
ib), or interferon gamm&—ni, combinations thereof and the like. Other agehts include
ALFAFERONE® J{IFN-o), BAM-002 (oxidized ghutathione), BEROMUN®
(tasonermin), BEXXAR® (tositumomab), CAMPATH® (alemtuzumab), CTLA4
(cytotoxic lymphocyte antigen 4), decarbazine, denileukin, epratuzumab,
GRANOCYTE® (lenograstimy), lentinan, leukocyte alpha interferon, imiquimod,
MDX-010 (anti-CTLA-4), melanoma vaccine, mitumomab, molgramostim,
MYLOTARG™ (gemtuzumab ozogamicin), NEUPOGEN® (flgrastim), OncoVAC-
CL, OVAREX® (oregovomab), pemtumomab (Y-muHMFPG1), PROVENGE®
(sipuleucel-T), sargaramostim, sizofilan, teceleukin, THERACYS® (Bacillus
Calmelte-Guerin), ubenimex, VIRULIZIN® (immunotherapeutic, Lorus
Pharmaceuticals), Z-100 (Specific Substance of Maruyama (SSM)), WF-10
(Tetrachlorodecaoxide (TCDO)}, PROLEUKIN® (aldesleukin), ZADAXIN®
(thymalfasiny, ZENAPAX® (daclizumab), ZEVALIN® (90Y-Ibritumomab tiuxetan}
and the like.

[00145] Biological responsc modificrs are agents that modify defense
mechanisms of living organisms or biological responses, such as survival, growth, or
differentiation of tissue cells to direct them to have anti-tumor activity and include

krestin, lentinan, sizofiran, picibanil PF-3512676 (CpG-8954), ubenimex and the like.
[00146] Pyrimidine analogs include cytarabine {(ara C or Arabinoside C),
cytosine arabinoside, doxifluriding, FLUDARA® (fludarabine), 5-FU (5-fluorouracil),

floxuridine, GEMZAR® (gemcitabine), TOMUDEX® (ratitrexed), TROXATYL™

(triacetyluridine troxacitabine} and the like.

[00147] Purine analogs include LANVIS® (thioguanine} and PURI-NETHOL®

(mercaptopurine).

[o0148] Antimitotic agents include batabulin, epothilone D (KOS-862}, N~(2~
((4-hydroxyphenyl)amino pyridin-3-y1)-4-methoxybenzenesulfonamide, ixabepilone
(BMS 247550), paclitaxel, TAXOTERE® {docetaxel), PNU100940 (109881),
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patupilone, XRP-9881 (larotaxeij, vinflunine, ZK-EPO (synthetic epothilone) and the
like. '

[00149] Compounds of this invention can aiso be used as radiosensitizers that
enhance the efficacy of rédiotherapy. Examples of radiotherapy include external beam
radiotherapy, teletherapy, brachytherapy and sealed, unsealed source radiotherapy and
the like.

[00150] Additionally, compounds having Formula I may be combined with
other chemotherapeutic agents such as ABRAXANE™ (ABI-007), ABT-100

(faresy! transferase mhibitor), ADVEXIN® {Ad5CMV-p53 vaccine), ALTOCOR®
or MEVACOR® (lovastatin), AMPLIGEN® (poly Irpoly C12U, a synthetic RNA),
APTOSYN® (exisulind), AREDIA® (pamidronic acid), arglabin, L-asparaginase,
atamestane (!-methyl-3,17-dione-androsta-1,4-diene), AVAGE® (tazarotene), AVE-
8062 (combreastatin derivative) BEC2 (mitumomab), cachectin or cachexin (tumor
necrosis factor), canvaxin {(vaccing), CEAVAC® (cancer vaccine), CELEUK®
{celmoleukin), CEPLENE® (histamine dihydrochloride), CERVARIX® (human
papillomavirus vaccine), CHOP® (C: CYTOXAN® (cyclophosphamideh H:
ADRIAMYCIN® (hydroxydoxorubicin); O: Vincristine (ONCOVIN®); P:
prednisone), CYPAT™ (cyproterone acetate}, combrestatin A4P, DAB(389)EGF
{catalytic and transiocation domains of diphtheria toxin fused via a His-Ala linker to
human epidermal growth factor) or TransMID-107R™ (diphtheria toxins),

dacarbazine, dactinomycin, 5,6-dimethylxanthenone-4-acetic acid (DMXAA),
eniluracil, EVIZON™ (squalamine lactate), DIMERICINE® (T4N5 liposome lotion),
discodermolide, DX-8951f (exatecan mesylate), enzastaurin, EPO906 (epithilone B),
GARDASIL® (quadrivalent human papillomavirus (Types 6, 11, 16, 18) recombinant
vaccine), GASTRIMMUNE®, GENASENSE®, GMK (ganglioside conjugate
vaccine), GVAX® (prostate cancer vaccine), halofuginone, histerelin,
hydroxycarbamide, ibardronic acid, IGN-101, [L-13-PE38, IL-13-PE38QQR
{cintredekin besudotox), IL-13-pseudomonas exotoxin, interferon-o, interferon-y,
JUNOVAN™ or MEPACT™ (mifamurtide), lonafarnib,
5,10-methylenetetrahydrofolate, miltefosine (hexadecylphosphocholine),
NEOVASTAT*(AE-941), NEUTREXIN® (trimetrexate glucuronate), NIPENT®
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(pentostatin}, ONCONASE® (a ribonuclease enzyme), ONCOPHAGE® (melanoma
vaccine freatment), ONCOVAX® (IL-2 Vaccine), ORATHECINT (rubitecan),
OSIDEM® (antibody-based cell drug), OVAREX™ MAb (murine monoclonal
antibody), paclitaxel, PANDIMEX™ (aglycone saponins from ginseng comprising
20(S)protopanaxadiol (aPPD) and ZG(S)protopanaxétriol (aPPT)), panitumumab,
PANVAC®-VF (investigational cancer vaccine), pegaspargase, PEG Interferon A,
phenoxodiol, procarbazine, rebimastat, REMOVAB® (catumaxomab), REVLIMID®
(lenalidomide), RSR13 (efaproxiral), SOMATULIN E°LA (lanreotide),
SORIATANE® (acitretin), staurosporine (Streptomyces staurospores), talabostat
(PT100), TARGRETIN® (bexarotene), TAXOPREXIN® (DHA-paclitaxel),
TELCYTA® (canfosfamide, TLK286), temilifene, T EMODAR® (temozolomide),
tesmilifene, thalidomide, THERATOPE® (STn-KLH), thymitaq (2-amino-3,4-
dihydro-6~-methyli-4-ox0-5-(4-pyridyithio)quinazoline dihydrochloride),
TNFERADE™ (adenovector: DNA carrier containing the gene for tumor necrosis
factor-ot), TRACLEER® or ZAVESCA® (bosentan), tretinoin (Retin-A), tetrandrine,
TRISENOX® (arsenic trioxide), VIRULIZIN®, ukrain (derivative of alkaloids from
the greater celandine plant), vitaxin {anti-alphavbeta3 antibody), XCYTRIN®
(motexafin gadolinium), XINLAY™ (atrasentan), XYOTAX™ (paclitaxel
poliglumex), YONDELIS® (trabectedin), ZD-6126, ZINECARD® (dexrazoxane),
ZOMETA® {zolendronic acid), zorubicin and the like.

[00151] The combination therapy can be administered as a simultaneous or
sequential regimen. When administered sequentially, the combination can be
administered in two or more administrations. The combined administration includes
coadministration, using separate formulations or a single pharmaceutical formulation,
and consecutive administration in either order, wherein preferably there is a time

period while both (or all) active agenfs simultaneously exert their biclogical activities.

[060152] Accordingly, in another embodiment, the present invention provides
for compositions for treating diseases in a patient during which is expressed or
overexpressed an anti-apoptotic Bel-x, protein, said compositions comprising an

cxcipient and a therapeutically effective amount of the compound of Formulalanda
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therapeutically effective amount of one additional therapeutic agent or more than one

additional therapeutic agent.

[00153] In another entbodiment, the present invention provides for methods of
treating diseases in a patient during which is expressed or overexpressed an anti-
apoptotic Bel-xy. protein, said methods comprising administering to the patient a
therapeutically effective amount of a compound of Formula I and a therapeutically
effective amount of one additional therapeutic agent or more than one additional

therapeutic agent.

[00154] In another embodiment, the present invention provides for methods of
treating mesothioloma, bladder cancer, pancreatic cancer, skin cancer, cancer of the
head or neck, cutaneous or intraocular melanoma, ovarian cancer, breast cancet,
uterine cancer, carcinoma of the fallopian tubes, carcinoma of the endometrium,
carcinoma of the cervix, carcinoma of the vagina, carcinoma of the vulva, bone
cancer, ovarian cancer, cervical cancer, colon cancer, rectal cancer, cancer of the anal
region, stomach cancer, gastrointestinal (gastric, colorectal, and duodenal), chronic
lymphocytic leukemia, esophageal cancer, cancer of the small intestine, cancer of the
endocrine system, cancer of the thyroid gland, cancer of the parathyroid gland, cancer
of the adrenal giand, sarcoma of soft tissue, cancer of the urcthra, cancer of the penis,
testicular cancer, hepatocellular cancer (hepatic and billiary duct), primary or
sccondary central nervous system tumor, primary or secondary brain tumor,
Hodgkin's disease, chronic or acute leukemia, chronic myeloid leukemia, lymphocytic
lymphomas, tymphoblastic leukemia, follicular lymphoma, lymphoid malignancies of
T-cell or B-cell origin, melanoma, multiple myeloma, oral cancer, ovarian cancer,
non-small cell lung cancer, prostate cancer, small cell lung cancer, cancer of the
kidney and ureter, renal cell carcinoma, carcinoma of the renal pelvis, neoplasms of
the central nervous system, primary central nervous system lymphoma, non Hodgkin's
lymphoma, spinal axis tumors, brains stem glioma, pituitary adenoma, adrenocortical
cancer, gall bladder cancer, cancer of the spleen, cholangiocarcinoma, fibrosarcoma, '
neuroblastoma, retinoblasitoma, or a combinaiion of one or more of the above cancers
in a patient, said methods comprising administering thereto therapeutically effective
amounts of a compound of Formuh 1, or a pharmaceutical composition thereof and
one or more than one of etoposide' vincristine CHOP, rituximab, rapamycia, R-CHOP

or bortezomib.
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[00155] Suitable dosages for any of the above co-administered agents are those
presently used and can be lowered due fo the combined action (synergy) of the newly

identified agent and other chemotherapeutic agents or treatments.

[00156] The combination therapy can provide "synergy" and prove
"synergistic”, i.e., the effect achieved when the active ingredients used together is
greater than the sum of the cffects that results from using the compounds separately.
A synergistic effect can be attained when the active ingredients are: (1} co-formulated
and administered or delivered simultaneousiy in a combined, unit dosage formulation;
(2) delivered by alternation or in parallel as separate formulations; or (3) by some
other regimen. When delivered in allernation therapy, a synergistic effect can be
attained when the compounds are admihistered or delivered sequentially, e.g., by
different injections in separate syringes, separate pills or capsules, or in separate
infusions. In general, during alternation therapy, an effective dosage of each active
ingredient is administered sequentially, i.e., serially, whereas in combination therapy,

effective dosages of two or more active ingredients arc administered together.

[00157] In yet another embodiment, the present invention provides for methods
of treating diseases or conditions caused, exacerbated by or resulting from an excess
of, or undesired activation of, platclets in a patient comprising administering thereto a

compound of Formula I, or a pharmaccutical composition thercof.

[00158] Diseases caused or exacerbated by an excess of, or undesired
activation of, platelets include, but are not limited to, essential thrombocythemia,
polycythemia vera, M7 acute myelogenous leukemia, restenosis, cardiovascular
disease, perioperative antiplatelet therapy, device-associated thrombi and
complications associated therewith, and the like. The involvement of plateiets in
essential thrombocythemia is reported in Seminarts in Hematology (2005}, 42(4), 230-
238 and also in New Eng. J. Med., 2005, 353:1, 33-45. The involvement of platelets
in polycythemia vera is reported in Seminars in Thrombosis and Hemostatis (2006),
32(3), 267-275. The involvement of platelets in restenosis is reported in Journal of
Clinical Pathology (2006), 59(3), 232-239. The involvement of platelets in
cardiovascular disease is reported in International Journal of Clinical Practice (2003,
57(10), 898-905. The involvement of platelets in perioperative antiplatelet therapy is

reported in Journal of Thrombosis Thrombolysis. Diseases or conditions that result
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~ from elevated platelet levels include bleeding, thrombosis or other thromboembolic
complication, initiation or worsening of other diseases or disorders of the blood, such -

as “sticky platelet” syndrome.

[00153] In one embodiment, the present invention provides for methods of
reducing the number of piatelets in a patient and treating pro-thrombotic conditions
and diseases that are characterized by an excess of, or undesired activation of,

platelets, by administering thereto a compound of Formula 1.

[00160] In another embodiment, the present invention provides for methods of
treating essential thrombocythemia in a patient comprising administering thereto a
corhpound of Formula I, Within certain aspects of this embodiment, in one
embodiment, the present invention provides for a method of reducing the number of

platelets in a patient and treating essential thrombocythemia.

[00161] In another embodiment, the present invention provides methods of
treating polycythemia vera in a patient comprising administering thereto a compound
of Formula [ which inhibits the activity of an Bel-xy. family protein member. Within

ertain aspects of this embodiment, in one embodiment, the present invention

o]

provides methods of reducing the number of platelets in a patient and treating

polycythemia vera,

[00162] In certain aspects, a compound or pharmaceutical composition used in
each of the above described methods of the invention is a compound selected from
Table 1, or pharmaceutical composition comprising a compound selected from Table
. .

[00163] In certain aspects, the present application provides a use of a
compound as described herein (e.g., compound of Formula I), or stereoisomer,
geometric isomer, tautomer, solvate, metabolite, or pharmaceutically acceptable salt,
prodrug thereof, for treating a disease or condition. Exemplary diseases or conditions
include, for example, any of the diseases or conditions caused, exacerbated by or
resulting from an excess of, or undesired activation of, platelets discussed above, any
of the cancers discussed above, or any of the autoimmune diseases discussed above.
In certain embodiments of the uses provided, the compound (e.g., compound of
Formula I}, or stereoisomer, geometric isomer, tautomer, solvate, metabolite, or

pharmaceutically acceptable salt, prodrug thereof, is used alone. In other
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embodiments, the compound (e.g., compound of Formula I), or stereoisomer,
geomelric isomer, tautomer, solvate, metabolite, or pharmaceutically acceptable salt,

prodrug thereof, is used in as part of a combination therapy as discussed above.

{00164} The following examples are provided simply to illustrate the invention.
The examples provided should not be construed to limit the claimed invention in any

way.,
[COLle5] V. Examples

[00166] In the Examples described below, unless otherwisc indicated ail
temperatures are set forth in degrees Celsius. Reagents were purchased from |
commercial supplicrs such ag Aldrich Chemical Company, Lancaster, TCI or
Maybridge, and were used without further purification unless otherwise indicated.
The reactions set forth below were done generally under a positive pressure of
nitrogen or argon or with a drying tube (unless otherwise stated) in anhydrous
solvents, and the reaction flasks were typically fitted with rubber septa for the
introduction of substrates and reagents via syringe. Glassware was oven dried and/or
heat dried. Column chromatography was conducted on a Biotage system
(Manufacturer: Dyax Corporation) having a silica gel column or on a silica SEP
PAK® cartridge (Waters) or on an ISCO chromatography system (Manufacturer:
Teledyne ISCO) having a silica gel column, or manually using a glass column as
generally following the techniques described by W.C. Still (see, Still, W. C,; Kahn,
M.; Mitra, A. J. Org. Chem. 1978, 43(14), 2923-2925). 'H NMR spectra were
recorded on a Varian or similar instrument operating at 300 or 400 MHz. 'H NMR
specira were obtained in deuterated CDCl, d-DMSO, CH;0D or de-acetone
sotutions (reporied in ppm). When peak multiplicities are reported, the following
abbreviations are used: s (singlet), d (doublet), t (triplet), m (multiplet), br
{broadened), dd (doublet of doublets), dt {(doublet of triplets). Coupling constants,
when giveﬁ, are reported in Hertz (Hz). When possible, product formation in the
reaction mixtures can be monitored by LC/MS, performed either on an Agilent 1200
Series L.C coupled to a 6140 quadrupole mass spectrometer using a Supelco Ascentis
Express C18 column with a linear gradient of 5%-95% acetonitrile/water (with 0.1%
trifluoroacetic acid in each mobile phase) within 1.4 minutes and held at 95% for 0.3
minute, or on a PE Sciex API 150 EX using a Phenomenex DNYC monolithic C18
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column with a linear gradient of 5%-95% acetonitrile/water (with 0.1% trifluoroacetic
acid in each mobile phase) within 5 minutes and held at 95% for 1 minute, or similar

system.

[00167] All abbreviations used to described reagents, reaction conditions, or
equipment used are consistent with the definitions set forth in the "List of standard
abbreviations and acronyms" published yearly by the Jowrnal of Organic Chemistry
(an American Chemical Society journal). The following abbreviations used herein
have the the meaning as follows: rt = room temperature, DMAP = 2,6~
dimethylaminopyridine; DCM = dichloromethane, THF = tetrahydrofuran, TEA =
triethylamine, EtOAc = ethyl acetate, TFA = triflluoroacetic acid, LC/MS = liquid
chromatography/mass spectrometry, APCI = atmospheric pressure chemical
ionization, DCI = desporption chemical ioniziation, MS = mass spectrometry, MeOH
= methanol, DMA = N,N-dimethylacetamide, EtOH = ethanol, Hex = hexane(s), ESI
= ¢lectrospray ionization, PMB = paramethoxybenzyl, PE = petroleum ether, DIAD =
diisopropyl azodicarboxylate, DMF = N,N-dimethylformamide, DCE =

dichloroethane and Et3N = triethylamine.

Example 1
[00168] Synthesis of 2-(1-(benzo[d]thiazol-2-ylcarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-y1)-5-(4-methoxyphenyljthiazole-4-carboxylic acid (1):

I

N

A

@ OMe
1

[001689] Step 1: Preparation of 3-(4-bromophenyl)propanoic acid (1A).

0]

[C0170] 2,2-dimethyl-[ 1,3]dioxane-4,6-dione (120 g, 0.84 mol} and 4-bromo-
benzaldehyde (153.4 g, 0.84 mol) were dissolved in 300 mL of TEA and acetic acid.
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The reaction mixture was refluxed for overnight. At which point, the reaction mixture
was diluted with water (4 L) and acidified with 6M HCI (1 L) until pH = 2. The
precipitated solid was filtered off and washed with diluted HCI, then dissolved in 5%
NaHCO; solution. The aqueous salt solution was washed with ether (4><506 ml),
filtered and acidified with diluted HCI. Then filtered and dried under vacuum to
provide 100 g (67%) of the desired product 3-(4-bromophenyl)propanoic acid (1A):
'H NMR (DMSO-d6, 400 MHz), 52.5 (m, 2H), 2.8(m, 2H), 7.2 (m, 2H), 7.5 (m, 2H),
12.2 (s, 1H).

[00171] Step 2: Preparation of 6-bromo-2,3-dihydro-1H-inden-1-one (1B).

Br
o (1B)
[001’72] 3-(4-Bromophenyl)propionic acid (LA} (34.5 g, 0.15 mmol) was
dissolved in 40 mL SOCL and the mixture were refluxed for 90 minutes. At which
point, the solvent was removed under reduced pressure to quantitatively provide 3-(4-

bromophenyDpropionyl chloride, which was taken on to the next step immediately.

{00173] 3-(4-Bromophenylypropionyl chloride (36.9 g, 0.15 mol ) was
dissolved in 300 mL DCM and AICl; (23.76 g ,0.18 mol ) was added slowly. Atthe
completion of the reaction, the mixture was heated to 40 °C and refluxed for 90

| minutes and then poured onto ice. Dilute HC! aqueous solution was added and the
mixture was extracted with diethyl ether. The organic layer was washed with 2M HCl
aqueous solution, water and brine. The product was purified by column
chromatography on silica gel cluting with PE: EA (20:1) to obtain a palc brown solid.
After removing solvent under vacuum, 23 g (75%) of the desired product 6-bromo-
2,3-dihydro-1H-inden-1-onc (1B): YH NMR ( DMSO-d6, 400 MHz ) §2.6 (m, 2H ),
3.1(m,2H),7.55(m, 1H), 7.1 (m,1H ), 7.85(m, 1H).

[00174] Step 3: Preparation of (Z)-6-bromo-2,3-dihydro-1/-inden-1-one

oxime (1C).
Bf

OH (1C)
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{00175] To a suspension of hydroxylamine hydrochloride (12.15 g, 142.95
mmol, 1.5 eq) in 200 mL of absolute ethanol was added kalium acetate (14 g, 142.95
mmol, 1.5 eq) followed by 6-bromo-2,3-dihydro-1H-inden-1-one (1B) (20 g, 95.3
mmol). The reaction mixture was heated to reflux for an hour (TLC 6:1
Hexanes/EtOAc shows that the desired compound {1C) is consistent with the starting
ketone by TLC). The reaction mixturc was then concentrated, Water was added to
the residuc and the precipitate was collected by filtration. The solids were washed
with water and dried to provide 11.5 g (89%) of the desired product (£)-6-bromo-2,3-
dihydro-1H-inden-1-one oxime (1C): 'H-NMR (DMSO-d6, 400 MHz): 82.7 (m, 2H),
2.9(m, 2H), 7.25 (m, 1H), 7.45(m,1H), 7.6(s, 1H), 11.05(s, [H).

[oo176] Step 4: Pre_paration of (£}-6-bromo-2,3~-dihydro-1 f/-inden-1-one O-

)\N\; Br
5
_<\ \]/ (1D)

[66177] A solution of imidazole (11 g, 162 mmol) in 100 mL of dry DCM was

tritsopropylsilyl oxime (1D},

added dropwise to a sclution of (Z)-6-bromo-2,3-dihydro-1H-inden-1-one oxime (1C)
(18.2 g, 81 mmol) and triisopropylsilyl chioride (23.3 g, 121.5 mmol) in solution in
40 mL of dry DCM, The reaction mixture was stirred for 16 hours at rt. It was then
filiered to remove the precipitate and the filtrate was concentrated under vaccum. The
crude material was purified by column chromatography on silica gel to provide (Z)-6-
bromo-2,3-dihydro-1H-inden-1-one O-iriisopropylsilyl oxime (1D). The crude

product was taken on to the next step immediately.

[O0178] Step 5: Preparation of 7-bromo-1,2,3,4-tetrahydroquinoline (1E).
CICL,
H

100179} BE3-Et,O (49.2 g, 56.7 mL, 346.2 mmol) was added to a solution of
(Z)-6-bromo-2,3-dihydro-1H-inden-1-one O-triisopropylsilyl oxime (1D} (66 g, 173.1
mmol} in 400 mL of dry Et;O. Me,8-BH; (31.5 g, 39.48 mL 415.5 mmol) was then

3
(AE)
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added dropwise. The reaction mixture was heated to reflux for 48 hours {followed by
TLC 100% petroleum ether until complete disappearance of starting material). The
mixture was cooled to 0 °C and dropped to ice/water cautiously, followed by 60 mL
of 1:1 solution of water/concentrated HC1. This reaction mixture was heated to 70 °C
for 80 minutes and then allowed to cool to rt and stirred for 3.5 hours, washed with
Et,0. The pH of the remaining aqucous phase was adjusted to pH > 10 with 5M
NaOH and cxtracted three times with Et;0. The combined organic phases were
washed with brine and dried over K,COs. The crude material was purified by column
chromatography on silica gel eluting with 2 gradient of PE: EtOAc (100:1) to provide
11.2 g (31%) of the desired product 7-bromo-1,2,3,4-tetrahydroquinoline (1E): 'H-
NMR (DMSO-d6, 400 MHz): 81.7 (m, 2H), 2.6(m, 2H), 3.15(m, 2H)}, 5.9(s, 1H),
6.45(m, 1H), 6.55(m, 1H), 6.75(m, 1H). LC/MS (APCI): mvz 211.7 (M+H).

[00180] Step 6: Preparation of 1-(7-bromo-3,4-dihydroquinolin-1(2H)-

yhethanone (1F).

Ao (1F)

[00181] To 7-bromo-1,2,3,4-tetrahydroquinoline (1E) (1.0 g, 4.7 mmol) in
DCM (30 mL) was added TEA (1.6 mL, 12 mmol), acetic anhydride (1.1 mL, 12
mmol), and pyridine (1.0 mL, 10.0 mmol). The reaction was allowed to stir at rt for
24 hours while monitoring by LCMS. To the reaction mixture was added TEA (1.6
mL, 12 mmol), acetic anhydride (1.1 mL, 12.0 mmol), and pyridine (1.0 mL, 10
mmol). The reaction was allowed to stir at rt for 24 hours. The reaction mixture was
concentrated under reduced pressure. The crude residue was purified by column
chromatography on silica gel eluting with a gradient of 0 to 100% EtOAc in hexanes
to provide 1.09 g (91%) of the desired product {-{7-bromo-3,4-dihydroguinolin-
1(2H)-yljethanone (IF): LC/MS (APCI). m/z 255.7 (M+H),

[00182] Step 7: Preparation of 1-(7-(4,4,5,5-tetramethyl-1,3 ,2-dioxaborolan-2-
yh)-3,4-dihydroquinolin-1(2H)-yl)cthanone (1G).
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fe’;g
Q
© aG)

[00183] To 1-(7-bromo-3,4~dihydroquinolin-1(2H)-yhethanone (1F) (6.0 g, 24
mniol), potassium acetate (4.63 g, 47 mmol), bis(triphenylphosphine)palladium(il)
chloride (1.66 g, 4.7 mmol), and bispinacol ester boronate (7.79 g, 31 mmol) was
added toluene (100 mL). Nitrogen was bubbled through the reaction mixture for 5
minutes. The reaction was heated to 100 °C and stirred overnight. The reaction |
mixture was cooled to rt, diluted with EtOAg, filtered through Celite, and
concentrated under reduced pressure. The crude residue was purified by column
chromatography on silica gel eluting with a gradient of 0 to 80% EtOAc in hexanes to
provide 7.1 g (100%) of the desired product 1-(7-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-3,4-dihydroquinolin- {2 H)-yhethanone (1G): LC/MS (APCI):
m/z 301.0 (M+H).

[00184] Step 8: Preparation of ethyl 2-amino-5-chlorothiazole-4-carboxylate
(1H). '

OEt
Cl (1H)
[00185] Ethyl 2-aminothiazole-4-carboxylate (4.72 g, 27.4 mmol) was
combined with N-chlorosuccinimide (4.0 g, 30 mmol) and dissolved in acetonitrile
{50 mL), The mixture was heated at mild reflux (>81.5 °C) for 5 hours. Subsequenily,
the flask was cooled to rt and decolorizing carbon was added to the mixture which
was further diluted with EtOAc, The resulting slurry was filtered through a pad of
silica and concentrated under reduced pressure to provide 5.57 g (98%) of the desired
product ethyl 2-amino-5-chlorothiazole-4-carboxylate (11). The analytical data on
this compound corresponded to that previously reported (see, South, M. S, /.
Heterocyclic Chem. 1991, 28, 1003)). '

[00186] Step 9: Preparation of ethyl 2-bromo-5-chlorothiazole-4-carboxylate
(11).
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R Wa
S“'/e_(OEt
i (1D

[00187]  Ethyl 2-amino-3-chiorothiazole-4-carboxylate (1H) (14.08 g, 68.1
mmol) was added in portions to a solution of fert-butyl nitrite (12.0 mL, 102 mmol)
and copper(ll) bromide (22.8 g, 102 mmol) in acetontrile (351 ml.) at rt. The
resulting mixture was heated at 80 °C for 2 hours. Subsequently, the mixture was
cooled to rt and partitioned between DCM (120 mL), water (75 mL) and concentrated
HC1 (6 mL). The aqueous layer was extracted with DCM (2 x 150 mL) and the
combined organic extracts were washed sequentially with water and brine and dried
over solid MgSQ,. Filtered off the solids and concentrated under reduced pressure.
The resulting residue was purified by column chromatography on silica gel eluting
with a gradient of 0 to 30% EtOAc in hexancs to provide 8.83 g (47.9%]) of the
desired product ethyl 2-bromo-5-chlorothiazole-4-carboxylate (1I). The analytical
report for this compound matched that reported previously (see, Hodgetts, K. J.;
Kershaw, M. T, Org. Lett. 2002, 4, 1363).

[00188] Step 10: Preparation of ethyl 2-(1-acetyl-1,2,3 4-tetrabydroquinolin-7-
yl)-5-chlorothiazole-4-carboxylate (1)

[00189] To i-(7-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1}-3,4~
dihydroquinolin-1(2H)-yl)ethanone (1G) (1.24 g, 4.12 mmol), ethyl 2-brome-3-
chlorothiazole-4-carboxylate (11} (1.12 g, 4.12 mmol), lithium chloride (0.52 g, 12.4
mmol), tetrakis(triphenylphosphine)palladium (0.476 g, 0.412 mmol}, and cesium
carbonate (4.03 g, 12.4 mmol) was added 1,4-dioxane (30 mL) and water (10 mL).
Nitrogen was bubbled through the reaction mixture for 5 minutes. The reaction
mixture was heated to 100 °C and stirred overnight, The.reaction mixture was cooled
{o 1t, diluted with ELOAg, filtered through Celite, and concentrated under reduced |
pressure, To the crude residue was added EtOAc and water. The layers were

separated and the aqueous layer was extracted with EtOAc and the combined organic
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extracts were washed sequentially with water, brine, dried over MgSOy, filtered, and
concentrated under reduced pressure. The crude residue was purified by column
chromatography on silica gel eluting with a gradient of 0 to 80% EtOAc in hexanes to-
provide 0,505 g (34%) of the desired product ethyl 2-(1-acetyl-1,2,3,4-
tetrahydroquinolin-7-yl)-5-chlorothiazole-4-carboxylate (1J): LC/MS (APCI): m/z
365.3 (M+H).

[o01s0] Step 11: Preparation of ethyl 2-(1-acetyl-1,2,3,4-tetrahydroquinolin-7-
yi)-3-(4-methoxyphenyljthiazole-4-carboxylate (1K).

(!\lj@\?N 2
4

Ao S Ok

OMe (1K)

[00191] To othyl 2-(1-acetyl-1,2,3,4-tetrahydroquinolin-7-y1)-5-chlorothiazole-
4-carboxylate (1) (0.450 g, 1.23 mmotl), 4-methoxyphenylboronic acid (0.281 g, 1.85
mmot), lithium chloride (0.157 g, 3.70 mmol), tetrakis(triphenyiphosphine)palladiom
(0) (0.142 g, 0.12 mmol), and cesium carbonate (1.2 g, 3.70 mmof) was added 1,4-
dioxane (20 mL) and water (10 mL}. Nitrogen was bubbled through the reaction
mixture for 3 minutes. The reaction mixture was heated to 100 °C and stirred
overnight. The reaction mixture was cooled to rt, diluted with EtOAg, filtered
through Celite, and concentrated under reduced pressure. The crude residue was
purified by column chromatography on silica gel eluting with a gradient of 0 to 80%
EtOAc in hexanes to provide 0.483 g (90%) of the desired product ethyl 2-(1-acetyl-
1,2,3,4-tetrahydroquinolin-7-yl}-3-(4-methoxyphenyl)thiazole-4-carboxylate (1K):
LC/MS (APCY): m/z 436.8 (M+H).

[oo182] Step 12: Preparation of 5-(4-methoxyphenyl)-2-(1,2,3,4-
tetrahydrogquinolin-7-y!thiazole-4-carboxylic acid (1L).
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O
H s-{ ‘Tow
OMe (1L)

[00183] To ethyl 2-(1 ;a,cetyl-l .23, 4-tetrahydroquinolin-7-y1)-5-(4-
methoxyphenyl)thiazole-4-carboxylate (1K) (0.483 g, 1.11 mmol} and KOH (1.24 g,
22.1 mmol) was added MeOH (10 mL) and water (45 mL). The reaction mixture was
allowed to heat to 55 °C and stirred 48 hours. The reaction was monitored by LCMS.
To the reaction mixture was added (0.5 g, 8.9 mmol). The reaction mixture was '
allowed to heat to 55 °C and stirred for 24 hours. The reaction mixture was cooled to
rt and concentrated under reduced pressure. To the crude residue was added EtOAc
and water. The layers were separated and the aqueous extract was acidified to ~pH6
with 1N HC1 and extracted with EtOAc. The combined organic extracts were washed
sequentially with water, brine, dried over MgSO,, filtered, and concentrated under
reduced pressure Lo provide 0.350 g (86%) of the desired product 5-(4-
methoxyphenyl)-2-(1,2,3,4-tetrahydroquinolin-7-y1)thiazole-4-carboxylic acid (1L):
LC/MS (APCI): m/z367.0 (M+H).

[00194] Step 13: Preparation of Nu(benzo[d]thiaZDIQZ-yl)«iH—imidazole— I~
carboxamide (EM).

N NJLN/\\N

/" (1

[00195] To CDI (1.6 g, 10 mmotl) in acetonitrile (30 mL) was slowly added 2-
aminobenzothiazole (1.0 g, 6.6 mmol) and allowed to stir at rt for 48 hours, The
reaction mixture was filtered, washed with acetonitrile, and dried to provide 1.44 g
(88%) of the desired product N-(benzo[d]thiazol-2-y1)-17/-imidazole-1-carboxamide
(1M): LC/MS (APCI): m/z 245.1 (M+H).

[00196] Step 14: Preparati({)n of title compound 2-(1-{benzo[d]thiazol-2-
yicarbamoyl)-1,2,3,4-tetrahydroquinolin-7-y1)-5-(4-methoxyphenyl)thiazole-4-
carboxylic acid (1).

35



N -S 2-(1-(benzo[d]thiazol-2- ylcarbamoyl)-1,2,3,4- tetrahydroquinolin-7-yl)-5-(3-
phenoxypropyl)thiazole-4- carboxylic acid li WO 2010/080478PCT11J820091068400 No Structure
Name 79 N HNO ...-1,.S "NI : ‘

WO 2019/080478 PCT/USZ009/668400

@ OMe
(1)

[00187] The title compound 2-( 1-(bcnzo[d]ﬂxiazol-z-ylcarﬁamoyk)w 1,2,3,4-
tetrahydroquinolin-7-yi)-5-(4-methoxyphenyl)thiazole-4-carboxylic acid (1) was
prepared by the following procedure: To 5-(4-methoxyphenyl)-2-(1,2,3,4-
tetrahydroquinolin-7-ylithiazole-4-carboxylic acid (1L) (0.070 g, 0.19 mmol) and M-
(benzo{d]thiazol-2-yl)-1H-imidazole-1-carboxamide (1M) (0.051 g, 0.21 mmol} was
added DMF (2 mL). The reaction mixture was allowed to stir at rt overnight. To the
reaction mixture was added EtOAc and water. The layers were separated and the
aqueous layer was extracted with EtOAc. The combined organic extracts were
washed sequentially with water, brine, dried over MgSQy, filtered, and concentrated
under reduced pressure. The crude residue was purified by reverse phase HPLC to
provide 0.028 g (27%) of the desired product 2-(1-(benzo[d|thiazol-2-ylcarbamoyl)-
1,2,3,4-tetrahydroquinolin-7-yi)-5-(4-methoxyphenyl)thiazole-4-carboxylic acid (1)
LC/MS (APCT): m/z 543.1 (M+H).

Example 2
[00198] Synthesis of N-(thiazol-2-y1)-1H-imidazole-I-carboxamide (2).
.8
NZ N N’*\\N
AN

[00199] The title compound N-(thiazol-2-y1)-1 H-imidazoie-1-carboxamide (2)
was prepared by the following procedure: N-{thiazol-2-yl}-1//-imidazole-~1-
carboxamide (2) was prepared following a similar procedure as that described in
cxample 1, except 2-aminothiazole was used instead of 2-aminobenzothiazole in step

13 of example 1. LC/MS (APCI): m/z 195.0 (M+H).

Example 3
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Si SOH 2-(1-(benzo[d]thiazol-2- ylcarbamoy1)-1,2,3,4- tetrahydroquinolin-7-y1)-5-(4-
isopropoxyphenyl)thiazole-4- carboxylic acid lik 80 N HN---L. AW. S IP 0 sOH

WO 2610/080478  PCT/US2009/068400

{00200} Synthesis of N-(5-methylthiazol-2-yi)-1H-imidazole-1-carboxamide
(3).

3 R
NZ SN N”‘&\N
" @3
{00201} The title compound N-(5-methylthiazol-2-yi)-1/-imidazole-1-
carboxamide (3) was prepared by the following procedure: N—{5~methyithiazol-2-yi)-
}77-imidazole-1-carboxamide {3) was prepared following a similar procedure as that

described in example 1, except 2-amino-5-methylthiazole was used instead of 2-
aminobenzothiazole in step 13 of example 1, LC/MS (APCI): mv/z209.2 (M+H).

Example 4

[00202] Synthesis of N-(4-methylthiazol-2-y1)-1 H-imidazole-1-carboxamide
(4).

=/ )

[00203] The title compound N-(4-methylthiazol-2-y1)-1H-imidazole-1-
carboxamide (4) was prepared by the following procedure: N-(4-methylthiazol-2-yI)-
1 H-imidazole-1-carboxamide (4) was prepared following a similar procedure as that
described in example 1, except 2-amino-4-methylihiazole was used instead of 2-
aminobenzothiazole in step 13 of example 1. LC/MS (APCI): m/z 208.9 (M+H).

Example 5

[00204] Synthesis of N-(6-fluorobenzof[djthiazol-2-yl}-1 H-imidazole-1-

carboxamide (5).
s g
A A

NN N’\\N
- ®

[00205]  The title compound N-(6-flucrobenzo[d]thiazol-2-yi)- 1//-imidazole-1-
carboxamide (5) was prepared by the following procedure: N-(6-
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il FO 2-(1-(benzo[d]thiazol-2- ylcarbamoy1)-1,2,3,4- tetrahydroquinolin-7-y1)-5-(3- fluoro-4-
~ isopropoxyphenyl)thiazole-4- carboxylic acid It 81 N HN NS IP 0 SN-- 2-(1-(benzo[d]thiazol-2-
ylcarbamoy0-1,2,3,4- tetrahydroquinolin-7-yl)-5-(4-

WO 2010/086478 PCT/UIS260%9/068400

fluorobenzo| dithiazol-2-y1)-1 H-imidazole-1-carboxamide (5) was prepared following
a similar procedure as that described in example 1, except 2-amino-6-
fluorobenzothiazole was used instead of 2-aminobenzothiazole in step 13 of example
1.

Example 6

[60206] Synthesis of 2-(1-(benzo{d]thiazol-2-ylcarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-yl)thiazole-4-carboxylic acid (6).

PN sﬂGH

(8]

P

HN

A

@ (6)

[00207] The title compound 2-(I-(benzo[dthiazol-2-ylcarbamoyl)-1,2,3 4-

=

tetrahydroquinolin-7-y1)thiazole-4-carboxylic acid (6) was prepared by the following
procedure: 2-(1-(Benzo[djthiazol-2-ylcarbamoyl)-1,2,3 4-tetrahydroquinolin-7-
yijthiazole-4-carboxylic acid (6) was prepared following a similar procedure as that
described in cxample 1, except methyl 2-bromothiazole-4-carboxylate was used
instead of ethyl 2-bromo-5-chlorothiazole-4-carboxylate (1I) in step 10 of example 1.
LC/MS (APCTy: m/z437.51 (M+H).

Example 7

[00208] Synthesis of 2-(4-(benzo[dthiazol-2-ylcarbamoyt)-3,4-dihydro-2H-
benzo[b][1,4]oxazin-6-y1)-3-phenylthiazole-4-carboxylic acid (7): '
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methoxypheny1)-N,N- dinicthylthiazolc-4-carboxamide p 82 N HN N"J'S
5-(3-(3-aminophenoxy)propy1)- 2-0-(benzol[d]thiazol-2- ylcarbamoy1)-1,2,3,4-
tetfahydroquinolin-7-yOthiazole- 4-carboxylic acid .0H 411 NH2

WO 2010/080478 PCT/USZ009/668400

[00208] Step 1: Preparation of 6-bromo-3,4-dihydro-2H-benzo{d]{ 1,4]Joxazine

(74).
O
LI,

)
H (TA)

[00210] 2H-benzo[b][1,4loxazin-3(4H)-one (10.0 g, 43.8 mumol) was dissolved
in tetrahydrofuran (180 mL). Lithium tetrahydroaluminate (2.5 g, 66 mmol) was
added to the solution at rt. The mixture was then stirred under an atmosphere of
nitrogen until TLC indicated that the reaction was completed (ca. 12 k). The reaction
mixture was poured into a saturated mixture of Rochelle’s salt (Potassium sodium
tariarate) and diethyl ether and stirred vigorously until the phases partitioned.
Extracied with EtOAc (70 mL) and concentrated under reduced pressure to provide
8.3 ¢ (88%) of the desired product 6-bromo-3,4-dihydro-2/H-benzo[b][1,4}oxaxine

(7A) which was used without further purification.

[00211] Step 2: Preparation of 1-(6-bromo-2H-benzo[b][1.4]oxazin-4(371)-

yl)ethanone (7B).
LI
N Br
/&o

[o0212} 6-Bromo-2H-benzo[h][1,4Joxazin-3(4H)-one (7A) (2.5 g, 11.7 mmol)
was taken up in DCM (100 mL) and treated with TEA. (4.07 mL, 29.2 mmol) -
followed by AcoO (2.75 mL, 29.2 mmol}. 4-DMAP (0.285 g, 2.34 mmol) was added

and the reaction mixture was stirred at rt overnight. The reaction mixture was

{7B)

concentrated under reduced pressure and purified by column chromatography on
silica gel cluting with a gradicnt of 0 to 50% EtOAc in hexanes to provide 2.62 g
(87%) of the desired compound 1-(6-bromo-2H-benzo[b][ 1,4]oxazin-4(377)- '
yhethanone (7B).

100213] Step 3: Preparation of 1-(6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yD)-2H-benzo[b][1,4]oxazin-4(3 H)~yl)ethanone (7C).
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C. WO 2010/080478PCT/U82009/068400 No Structure Name 83 A. NS OH 54344-
(aminomethyl)phenoxy)propyl)- 2-(4-(benzo[d]thiazol-2- ylcarbamoy1)-3,4-dihydro-2H-

WO 2010/080478 PCTIOSZO09/068400

0L
N 5
/&O Q
(7C)

[00214] 1-(6-(4,4,5,5-Tetramethyl-1,3,2~dioxaborolan-2-y1)-2 H-
benzo[b1[1,4]oxazin-4(311)-yl)ethanone (7C) was prepared following a similar
procedure as that described in example 1, except 1-(6-bromo-2H-
benzo[b][1,4]oxazin-4(3/1)-yl)ethanone (7B) was used instead of 1-(7-bromeo-3,4-
dihydroquinolin~1(2)-yl)ethanone (1F) in step 7 of example 1. LC/MS (APCI): m/z
303.1 (M+H),

[006215] Step 4: Preparation of ethyl 2-(4-acetyl-3,4-dihydro-2H-
benzo[b][1,4]oxazin-6-yl)-5-chlorothiazote-4-carboxylate (7D).

/&o sﬂom
Ci (70)
[00216] Ethyl 2-(4-acetyl-3,4-dihydro-2/{-benzo{b][ 1 ,4]oxazin-6-y1)-5-
chiorothiazole-4-carboxylate (7D) was prepared following a similar procedure as that
described in example 1, except 1-(6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-
2H-benze[b][1,4]oxazin-4(3H)-yl)ethanone (7C) was used instead of 1-(7-(4,4,3,5-
tetramethyl-1,3,2-dioxaborolan-2-y1)-3,4-dihydroquinolin-1{2H)-yljethanone (1G) in
step 10 of example 1. LC/MS (APCI): m/e 366.1 (M+H).

[00217] Step 5: Preparation of ethyl 2-(4-acetyl-3,4-dihydro-2 /-
benzo[b][ 1,4]oxazin-6-yl}-3-phenylthiazole-4-carboxylate (TE).

0
EN N
L T

(TE)

[00218]  Ethyl 2-(4-acetyl-3,4-dihydro-2H-benzo[b][ 1,4 ]oxazin-6-y1)-5-

phenylthiazole-4-carboxylate (7E) was prepared following a similar procedure as that
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benzol[b][1,4]oxazin-6- yL)thiazole-4-carboxylic acid H2N 84 NHNO AKV S
2-(1—(benzo[d]thiazo|-2- ylcarbamoy1)-1,2,3,4- tetrahydroquinolin-7-y1)-5-(3-(4-

WO 2010/080478 PCT/US2009/068400

described in example 1, except ethyl 2-(4-acetyl-3,4-dihydro-2H-
benzolb][1,4]oxazin-6-y1)-3~chlorothiazole-4-carboxylate (7D) was used instead of
ethyl 2-(1-acetyl-1,2,3,4-tetrahydroquinolin-7-yl)-3-chlorcthiazole-4-carboxylate (1J)
and phenylboronic acid was used instead of 4—methoxyphenylboronic acid in step 11
of example 1. LC/MS (APCI): m/z 409.1 (M+H).

[00219] Step 6: Preparation of 2-(3,4-dihydro-2H-benzo[£][1,4]oxazin-6-y1)-5-
phenylthiazole-4-carboxylic acid (7F).

O
(HD\S(/N/ V'3

OH

(TF)

[00220] 2-(3,4-Dihydro-2H-benzo[ b){1,4]oxazin-6-yl)-5-phenylthiazole-4-
carboxylic acid (7F) was prepared following a similar procedure as that described in
example 1, except ethyl 2-(4-acetyl-3,4-dihydro-2H-benzo[b][1,4loxazin-6-y1)-5-
phenylthiazole-4-carboxylate (7E)} was used instead of ethyi 2-(1-acetyi-1,2,3,4~
tetrahydroquinolin-7-yl)-5-(4-methoxyphenybthiazoie-4-carboxylate (1K) in step 12
of example 1. LC/MS (APCI): mvz 339.0 (M+H).

100221} Step 7: Preparatién of titie compound 2-(4-(benzo[d]thiazol-2-
yicarbamoyl)-3,4-dihydro-2 H-benzo[ b][1,4]oxazin-6-yl)-5-phenylthiazole-4-
carboxylic acid (7).

M

[00222] The title compound 2-(4-{benzo{d}thiazol-2-ylcarbamoyl}-3,4-dihydro-
2H-benzo[b][1,4]oxazin-6-yl)-5-phenylthiazole-4-carboxylic acid (7) was prepared by -
the following procedure: 2-(4-(Benzo[dlthiazol-2-ylcarbamoyl)-3,4-dikydro-2H-
benzo[5][1,4Joxazin-6-yl)-5-phenylthiazole-4-carboxylic acid (7) was prepared
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tert- butylphenoxy)propyl)thiazole-4- carboxylic acid OH 85 N HN"-LO )... W. S OH 410 HN

WO 2610/080478 - PCT/USZ069/068400

following a similar procedure as that described in example 1, except 2-(3,4-dihydro-
2 H-benzo[h][1,4}oxazin-6-yl}-5-phenylthiazole-4-carboxylic acid (7F) was used
instead of S-(4-methoxyphenyl}-2-(1,2,3,4-tetrahydroquinolin-7-ylithiazole-4-
carboxylic acid (1L) in step 14 of example 1. LC/MS (APCI): m/z 515.1 (M+H]}.

Example 8

[00223] Synthesis of 2-(4-(benzo[d]thiazol-2-ylcarbamoyl}-3,4-dihydro-2H-
benzo|b][1,4]oxazin-6-y1)-5-{4-methoxyphenyl)thiazole-4-carboxylic acid (8):

q

I

§7 N '
e
(8

[00224] The title compound 2-(4-(benzo[d]thiazol-2~ylcarbamoyl)-3,4-dihydro-
2H-benzo[ b][1,4}oxazin-6-y1}-3-(4-methoxyphenylithiazole-4-carboxylic acid (8) was
prepared by the following procedure: 2-(4-(Benzold|thiazol-2-ylcarbamoyl)-3,4-
dihydro-2H-benzo[b][1,4]oxazin-6-y1)-5-(4-methoxyphenyl)thiazole-4-carboxylic
acid (8) was prepared following a similar procedure as that described in example 7,
except 4-methoxyphenylboronic acid was used instead of phenylboronic acid in step 5
of example 7. LC/MS (APCI): m/z 545.1 (M+H).

Example 9

[00225] Synthesis of 2-(4-(benzo[d]thiazol-2-ylcarbamoyl}-3,4-dihydro-2H-
benzo[b1[1,4]oxazin-6-y1)-5-( 3-methoxyphenyl)thiazole-4-carboxylic acid (9):

@ (%
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2-(1-(benzo[d|thia;o|-2- ylcarbamoy1)-1,2,3,4- tetrahydroquinolin-?-yl)-5-(3-(4- (ten-
lca:u;oxycarbonylammo)phenoxy) propyl)thiazole-4-carboxylic acid 86 N5 HN--LOA.,, N-S OH
#1- . NH : e

WO 2010/080478 ' PCT/USZ009/668400

[oo22e}.. The ti"tie compound 2-(4-(benzo[d}thiazol-2-ylcarbamoyl)-3,4-dihydro-
2H~benzo[b][1,4joxézin—é»yi)-s-(3-methoxyphenyl)thiazole—4-carboxy1ic acid (9) was .
prepared by the'foild‘wing procedure: 2-(4~(Beﬁzo{d}thiazol—2—ylcarbamoy£)-3,4- )
dihydro-2H-benzo [b] [1,4]oxazin-6-y1)-5-(3 ~meth0xyphenyl}thiazole-4-carb0xyiic'

acid (9) was prepared following a similar procedure as that described in example 7,
cxcept 3-mothoxyphenylboronic acid was used instead of phenylboronic acid in step 5

of cxample 7. LC/MS (APCI): m/z 545.1 (M+H).

Example 10

I
[o0227] Synthesis of 2-(4-(benzo[d]thiazol-2 ~ylcarbamoyl1)-3,4-dihydro-2H-
benzo[b][1,4]oxazin-6-y1)-3-(4-flucrophenylithiazole-4-carboxylic acid (10}

(16

[00228] The title comp.ound 2-(4-(benzol dlthiazol-2-ylcarbamoyl)-3,4-dihydro-
2 H-benzo[ b][1,4]oxazin-6-yl)-5-(4-fluorophenyl)thiazole-4-carboxylic acid (10} was
prepared by the following procedure: 2-(4-(Benzo[d]thiazol-2-ylcarbamoyl}-3,4-
dihydro-2F-benzo[b]{1 AToxazin-6-y1)-5-(4-fluorophenyljthiazole-4-carboxylic acid
(16) was prepared following a similar procedure as that described m example 7, |
except 4-fluorophenylboronic acid was used instead of phenylboronic acid in step 5 of
example 7. LC/MS (APCI): m/z 533.1 (M+H).

Example 11

[00229] Synthesis of 2-(4-(benzo[d]thiazol-2-ylcarbamoyl)-3,4-dihydro-2H-
benzo[b](1,4] oxazin¥6-yi)~5 -(3-fluorophenyljthiazole-4-carboxylic acid (11):

|
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2-(1-(benzo[d]thiazol-2- ylcarbamoy1)-1,2,3,4- tetrahydroquinolin-7-y1)-5-(3-(3- (tort-
butoxycarbonylamino)phenoxy) propypthiazole-4-carboxylic acid .. WO
2010/080478PCT/US2009/068400 No Structure Name

WO 2010/080478 PCT/US2009/468400

(11)

[00230] The titte compound 2-(4-(benzo[d]thiazol-2-yicarbamoy)-3,4~dihydro-
2H-benzo[ b} 1,4]oxazin-6-y1)-5-(3-fluorophenyl)thiazole-4-carboxylic acid (11) was
prepared by the following procedure: 2-(4-(Benzo]d]thiazol-2-ylcarbamoyl)-3,4-
dihydro-2H-benzo[b][1.4]oxazin-6-y1}-5-(3-fluorophenyljthiazole-4-carboxylic acid
(11) was prepared following a similar procedure as that described in example 7,
except 3-fluorophenylboronic acid was used instead of phenylboronic acid in step 5 of

example 7. LC/MS (APCTY: m/z 533.1 (M+H).
Example 12

[00231] Synthesis of 2-(1~«(benzo[dthiazol-2-vicarbamoyl)-1,2,3,4-

tetrahydroquinolin-7-yi)-5-(4-isopropoxyphenyi)ihiazole-4-carboxylic acid {2}

(12)

[00232] The title compound 2-(1-(benzofd}thiazol-2-ylcarbamoyl}-1,2,3 4-
tetrahydroquinolin-7-yl)-3-(4-isopropoxyphenyljthiazole-4-carboxylic acid (12) was
prepared by the following procedure: 2-(1-(benzo[d]thiazol-2-ylcarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-yl)-5-(4-isopropoxyphenythiazole-4-carboxylic acid (12) was
prepared following a similar procedure as that described in example I, except 4-
isopropoxyphenyliboronic acid was used instead of 4-methoxyphenylboronic acid in
step 11 of example 1. LC/MS (APCIy: mv/z 571.2 (M+H).

Example 13
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87 OHNO"1... N."S OH 0 2-(4-(benzo[d]thiazo1-2- ylcarbamoy1)-3,4-dihydro-2H-
benzo[b][1,4]oxazin-6-y1)-5-(3- (4-((tert- butoxycarbonylamino)methyl)ph cnoxy)propyl)thiazole-4-
carboxylic acid .

WO 2010/680478 : PCT/US2009/068400

- 100233] Synthesis of 2-(1-(benzo[dlthiazol-2-ylcarbamoyl)-1,2,3,4-
tetrahydroquinolin—7—yl)~S-(bipheny1-4-yi)thiazoI.e~4—carb0xylic acid (13

(13)

[00234] The title compound 2-(1~(benzo[dlthiazol-2-ylcarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-yl)-5-(biphenyl-4-yl)thiazole-4-carboxylic acid (13) was
preparcd by the following procedurc: 2-(1~(Bcnzo[d]thiazo1—2~ylcarbam0y1)—ll,2,3,4-
tetrahydroquinolin-7-y!-5-(biphenyl-4-y1)thiazole-4-carboxylic acid (13) was
prepared following a similar procedure as that described in example 1, except 4-
biphenylboronic acid was used instead of 4-methoxyphenylhoronic acid in step 11 of
example 1. LC/MS (APCI): m/z 589.1 (M+H).

Example 14

[00235] Synthesis of (E)-2-(1-(benzo[d]thiazol-2-yicarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-yl)-5-styrylthiazole-4-carboxylic acid (14):

O
N

A s

O

Iz

HN OH

/
JEN %
@ (14)

[00236]  The title compound (E)-2-(1-(benzo[d]thiazol-2-ylcarbamoyl)-1,2,3.4-
tetfahydroquinolinﬁ -yl)-5-styrylthiazole-4-carboxylic acid (14) was prepared by the
following procedure: (E)-2-(1-(benzo[d]thiazol-2-ylcarbamoyi)-1,2,3,4- .
tetrahydroquinolin-7-yl)-5-styrylthiazole-4-carboxylic acid (14}. was prepared

=

following a similar procedure as that described in example 1, except E-
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HN O

A B880HNONV-SNOONO 6-(4-(benzo[dpktiazol-2- ylcarbamoy1)-3,4-dihydro-2H-

WO 2010/080478 PCT/US2009/068400
phencthylboronic acid was used instead of 4-methoxyphenylbor6nic acid in step 11 of
example 1. LC/MS (APCI): m/z 539.1 (M+H).

Example 15

[00237] Synthesis of 5-(4-methoxyphenyl)-2-(1-(thiazol-2-ylcarbamoy[}-
1,2.3,4-tetrahydroquinolin-7-yl)thiazole-4-carboxylic acid (18):

/N P
QCL/

,go .s OH

N
=

uy

8 TN

C

OMe (15)

[00238] The title compound 5-(4-methoxyphenyl)-2-(1-(thiazol-2-
ylearbamoyl)-1,2,3 4-tetrahydroquinolin-7-y1)thiazole-4-carboxylic acid (15) was
prepared by the following procedure: 5-(4-Methoxyphenyl)-2-(1-(thiazol-2-
yicarbamoyl)-1,2,3,4-tetrahydroquinolin-7-yl)thiazole-4-carboxylic acid (15) was
prepared following a similar procedure as that described in example 1, except N-
(thiazol-2-y1}-1 H-imidazole- 1-carboxarmde (2) was used instead of N-
(benzo[dlthiazol-2-yl)-1 H-imidazole-1-carboxamide (1M) in step 14 of example I,
LC/MS (APCIE): m/e 493.1 (M+H).

Example 16

[{00239] Synthesis of 5-(4-methoxyphenyi)-2-(1-(5-methylthiazol-2-
vlcarbamoyl)-1,2,3,4-tetrahydroguinolin-7-yl)}thiazole-4-carboxylic acid (16):

N 2
NN N
WYa

PN oH

HNT 0
8N

/=

[00240] The title compound 5-{4-methoxyphenyl}-2-(1-(5-methylthiazol-2-

OMe (16)

yicarbamoyl)-1,2,3,4-tetrahydroquinolin-7-yl)thiazole-4-carboxylic acid (16) was
prepared by the following procedure: 5-(4-Methoxyphenyl)-2-(1-(5-methylthiazol-2-
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benzol[b][1,410xazin-6-y1)-3-(3- phenylpropoxy)picolinic acid Il 89 O1HNOII'/ ?0HO
3-(3-phenylpropoxy)-644- ,

WO 2016/080478 ‘ PCTAISZ005/068400

yicarbamoyl)-1,2,3 4-tetrahydroquinolin-7-yl)thiazole-4-carboxylic acid (16) was
prepared following a similar procedure as that described in example I, except N-(5-
methylthiazol-2-y1)-1 H-imidazole-1 -carboxamide (3) was used instead of M-
(benzo|djthiazol-2-yl}-1 H-imidazole- I-carboxamide (1M} in step 14 of example 1.
LC/MS (APCE): m/z 507.1 (M+H).

Example 17

[00241] Synthesis of 5-(4-methoxyphenyl)-2-(1-(4-methylthiazol-2-
ylcarbamoyl)-1,2,3,4-tetrahydroquinoiin-7-yi)thiazole-4-carboxylic acid (17):

\‘:& OMe (17)

[00242] The title compound 5-(4-methoxyphenyl)-2-(1-(4-methylthiazol-2-
ylcarbamoyl)-1,2,3,4-tetrahydroquinolin-7-yljthiazole-4-carboxylic acid (17) was
prepared by the following procedure: 5-(4-Methoxyphenyl)-2-(1-(4-methylthiazol-2-
ylcarbamoyl)-1,2,3,4-tetrahydroquinolin-7-yijthiazole-4-carboxylic acid (17) was
prepared [ollowing a similar procedure as that described in example 1, except N-(4-
methylthiazol-2-yl)-1/{-imidazole-1-carboxamide (4) was used instead of N-
{(benzo{dithiazol-2-yl)- 1 H-imidazole-1-carboxamide {1M) in step 14 of example 1.

LC/MS (APCEy: vz 507.1 (M+H).
Example 18

[00243] Synthesis of 2-(1-(6-fluorobenzo[d]thiazol-2-ylcarbamoyl})-1,2,3,4-
tetrahydroquinolin-7-y1)-5-(4-methoxyphenyl)thiazole-4-carboxylic acid (18):
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(pyrazolo[1,5-a]pyridin-2- ylcarbamoy1)-3,4-dihydro-2H- benzo[b][1,4]oxazin-6- yl)picolinic acid N\
90 NHNO ,-1.--N-S _

WO 2030/080478 : PCT/USZO09/068400

b OMe

F (18)

[00244]  The title compound 2-(1-(6-fluorobenzo{d]thiazol-2-ylcarbamoyl}-
1,2,3,4-tetrahydroquinolin-7-yl)-5-(4-methoxyphenylthiazole-4-carboxylic acid (18)
was prepared by the following procedure: 2-(1-(6-Fluorobenzofdlthiazol-2-
ylcarbamoyl)-1,2,3,4-tetrahydroquinolin-7-y1)-5-(4-methoxyphenyl)thiazole-4-
carboxylic acid (18) was prepared following a similar procedure as that described in
example 1, except N-(6-fluorobenzo[dlthiazol-2-yl)-1 f-imidazole-1-carboxamide (5)
was used instead of N-(benzo[d]thiazol-2-yl}-1H-imidazole-1-carboxamide (1M} in
step 14 of example 1. LC/MS (APCIY: m/z 561.1 (M-+H),

' Example 19

[00245] Synthesis of 4-nitrophenyl benzo[d]thiazol-2~ylcarbamate (19):

O

A

HN® 70

A

@ (19)

[002458] The title compound 4-nitrophenvl benzo[dthiazol-2-ylcarbamate (19)

=

was prepared by the following procedure: To 2-aminobenzothiazole (5.0 g, 30 mmol})
was added DCM (36 mL)and the reaction mixture was stirred at 0 °C for 15 minutes,
Then, p-nitrophenyl chloroformate (6.64 g, 33 mmol) in DCM (60 m1.) was added,
followed by pyridine (2.66 mL, 33 mmol) in DCM (36 mL). The reaction mixiure
was stirred and allowed to warm o rt overnighi. The reaction nmixture was [iliered,
washed with DCM, and dried to provide 9.22 g (90%) of the desired product 4-
nitrophenyl benzo[d]thiazol-2-yicarbamate (19). LC/MS (APCI: m/z 316.0 (M+H).
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~ONOHO 6-0 -(l':.)enzo[d]thiazol-z- yloarbamoy1)-1,2,3,4- tetrahydroquinolin-7-yl)-3-(3-
phu?nylpropoxy)plcolinic acid 41 WO 2010/080478PCT/US2009/068400

WO 2010/080478 PCTAIS2009/068400

Example 20

[00247] Synthesis of 2-(4-(benzo[djthiazol-2-ylcarbamoyl)-3,4-dihydro-24-
benzo[b)[1,4]oxazin-6-y1)-5-(methyl(2-phenoxyethyl)amino)thiazole-4-carboxylic
acid (26):

(20)

[00248]  Step I: Preparation of ethyl 2-(4-acetyl-3,4-dihydro-2H-
benzo[5][1 A]oxazin-6-y1)-5-(methyl(2-phenoxyethyl)amino)thiazole-4-carboxylate
(204).

@ (20A)

[00249] To ethyl 2-(4-acetyl-3 ,4~dihydroé2H-benzo{b][ 1,4Joxazin-6-y1)-5-
chlorothiazole-4-carboxylate (713} (0.15 g, 0.41 mmol) and methyl-(2-phenoxy-ethyl)-
amine (1.24 g, 8.1 mmol) was added DMF (10 mL}.The reaction mixture was allowed
to heat to 70 °C for 48 hours. The reaction mixture was cooled to rt and concentrated
under reduced pressure. The crude residue was purified by column chromatography
on silica gel eluting with a gradient of 0 to 80% EtOAc in hexanes to provide 0.102 g
(52%) of the desired product ethyl 2-(4-acetyl-3,4-dihydro-2H-benzo[b][1.4]oxazin-6-
yl)~5-(methyl(i!—phenéxyethyi)anﬁno)thiazoke-4»carboxy1ate (20A): LC/MS (APCI):
m/z 482.1 (M+H).
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No Structure Name 91 N HN-"Lo j NS * 0o, HO 0 '-.N' N-(benzo[d]thiazol-2-y1)-6-(6-
(methylsulfonylcarbamoy1)-5-(3- 2H-benzo[b][1,4]oxazine-4(3H)- carboxamide 92 N HN..--L-O X S'N
SOH 241-(benzo[d]thiazol-2- ylcarbamoy1)-1,2,3,4-

WO 2010/080478 PCT/US2009/668400

[00250] Step 2: Preparation of ethyl 2-(3,4-dihydro-2H-benzo{b][ 1 4]oxazin-6-
yl)-S-(_methyl(2~phenoxyethyl)&nﬁno)thiazoie—4—carboxyiate (208).

9.

N D

N -

H ssﬂ OEt
. §N-—-—

Q

@ (20B)

[00251] To ethyl 2-(4-acetyl-3,4-dihydro-271-benzo{b][ 1 ,4]oxazin-6-y1)-5-
(methyl(2-phenoxyethyl)amino)thiazole-4-carboxylate (20A) (0.102 g, 0.212 mmol)
was added ethanol (4 mL) and 6N HCI (6 mL)., The reaction mixture was allowed {o
heat to 60 °C and stir for 8 hours. The reaction was allowed to cool to rt. To the
reaction mixture was added EtOAc and saturated sodium bicarbonate. The layers
were separated and extracted with EtOAc and the combined organic extracts were
_washed sequentially with water, brine, dried over MgSQOy, filtered, and concentrated
under reduced pressure to provide 0.079 g (85%) of the desired product ethyl 2-(3,4-
dihydro-2H-benzo[b][1,4]oxazin-6-y()-5-(methyl(2-phenoxycthyl)amino)thiazolc-4-
carboxylate (20B): LC/MS (APCI): m/z 440.1 (M-+H).

[00252] Step 3: Preparation of ethyl 2-(4-(benzo[d]thiazol-2-ylcarbamoyl)-3,4-
dihydro-2H-benzo[b][ 1,4]oxazin-6-yl)-5-(methyl(2-phenoxyethyiyaminojthiazole-4-
carboxylate (20C).

(20C)

[00253] To ethyl 2-(3,4-dihydro-2H-benzo[b]{1,4]oxazin-6-y])-5-(methyl(2-
phenoxyethylamino)thiazole-4-carboxylate (20B) (0.150 g, 0.34 mmol) and 4-
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tetrahydroquinolin-7-34)-5- (bipheny1-4-yl)thiazole-4- carboxylic acid- it 93 N OP HN N OH
OtrAN N\ PJ 5-(4-(1H-pyrazolo[3,4-

WO 2010/080478 PCT/US28095/068400

nitrophenyl benzo[d]thiazol-2-ylcarbamate (19) (0.349 g, 0.11 mmol) was added
acetonitrile (10 mL). The reaction mixture was allowed to heat to 85 °C and stirred
for 8 hours. Then the reaction mixture was allowed to heat at 70 OC and stirred
overnight. The reaction mixture was allowed to cool to rt and concentrated under
reduced pressure. To the concentrate was added EtOAc and water and filtered. The
tayers of the filtrate woro scparated and cextracted with EtOAc. The combined organic
cxtracts were washed scquentially with watcr, brine, dricd over MgSQ,, filicred, and
concentrated under reduced pressure to provide 0.21 g (quantitative) ethyl 2-(4-
(benzo[d}thiazol-2-ylcarbamoy§)n$,4—dihydr0-2H -benzolhlf1,4]oxazin-6-y1)-5-
(methyl(2-phenoxyethyl)amino)thiazole-4-carboxylate (20C). LC/MS (APCI): m/z
616.3 (M+H).

[00254] Step 4: Preparation of title compound 2-(4-(benzo[d]thiazol-2-
ylcarbamoy1)-3,4-dihydro-2 H-benzo[#][1,4]oxazin-6-yl)-3-(methyl(2-
phenoxyethylyamino)thiazole-4-carboxylic acid (20).

IO
,NL\ ‘S\/{MOH

H (e}

N -
g N g
& e

@ (20)

[00255] The title compound 2-(4-(benzofd]thiazol-2-ylcarbamoyl)-3,4-dihydro-
2 H-benzo[ h][1,4Joxazin-6-yl)-5-(methyl(2-phenoxyethyl)amino)thiazole-4-carboxylic
acid (20) was prepared by the following procedure: To ethyl 2-(4-(benzo[d]thiazol-2-
yicarbamoyl)-3,4-dilydro-2-benzo{ b][ 1 4 Joxazin-6-yl)-5-(methyl{2- _
phenoxyethyl)amino)thiazole-4-carboxylate (20C) (0.210 g, 0.34 mmol) and KOH
(0.1 g, 1.8 mmol) was added MeOH (2 mL) and water (5 mL). The reaction mixture
was allowed to heat to 55 °C and stirred 24 hours. The reaction was monitored by
LCMS. To the reaction mixture was added (0.1 g, 1.8 mmol). The reaction mixture
was allowed to heat to 55 °C and stirred for 24 hours. The reaction mixture was
cooled to rt and concentrated under reduced pressure. To the crude residue was added

EtOAc and water. The layers were separated and extracted with EtOAc and the
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d]pyrimidin-l-yOphenoxy)-241- (benzo[d]thiazol-2- ylcarbamoy1)-1,2,3,4-
tetrahydroquinolin-7-yl)thiazole- 4-carboxylic acid fes 94 110 N HNO .1. N"S.OH . N1, -1
5-(3-(4-(1H-pyrazolo[3,4- el]pyrimidin-1- yl)phenoxy)propyl)-2-(1- (benzo[d]thiazol-2-

WO 2010/086478 ‘ PCT/US20G5/668400

combined organic extracts were washed sequentially with water, brine, dried over
MgSO., filtered, and concentrated under reduced pressure. The crude residue was
puriﬁed by reverse phase HPLC to provide 0.015 g (8%} of the desired product 2-(4-
(benzo[d]thiazol~2—yicarbamoyi)-3 A-dihydro-2H-benzo[ 5j[1,4Joxazin-6-yi)-5-
(methyl(2-phenoxyethylyamino)thiazole-4-carboxylic acid (20): LC/MS (APCI): m/z
588.1 (M+H).

Exampie 21

[00256] Synthesis of 2-(1-(benzo[d)thiazol-2-ylcarbamoyi)-1,2,3,4-
tetrahydroquinolin-7-y1)-5-phenoxythiazole-4-carboxylic acid (21):

=X
<

(20

[00257] Step 1: Preparation of ethyl 2-(1-acetyl-1,2,3 4-tetrahydroquinolin-7-
yD)-5-phenoxythiazole-4-carboxylate (21A).

N =
ﬁOﬁt

Ao A

@ (21A)

[00258] To ethyl 2-(1-acetyl-1,2,3 4-tetrahydroquinolin-7-yl)-5-chlorothiazole-
4-carboxylate (1J) (0.250 g, 0.69 mmol), phenol (0.129 g, 1.4 mmol), and KOH
(0.284 g, 2.1 mmol) was added DMF {10 mL). The reaction mixture was allowed to
heat to 70 °C for 72 hours. The reaction mixture was cooled to rt and diluted with
EtOAc and water. The layers were separated and the aqueous layer was extracted
With EtOAc. The combined organic extracts were washed sequentially with water,
brine, dried over MgSQy, filtered, and concentrated under reduced pressure. The
crude residue was purified by column chromatography on silica gel eluting with a
gradient of 0 to 80% EtQAc in hexanes to provide 0.208 g (72%) ethyl 2-(1-acetyl-
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ylcarbamoy1)-1,2.3,4- tetrahydroquinolin-7-yi)thiazole- 4-carboxylic acid lit [0060]General
Synthetic Procedures [0061]Compounds of the invention can be prepared by synthetic methods known
in the art, some of which are described below for illustrative purposes. Compounds of Formula 1
having a tetrahydroquinoline core can be prepared as shown in Scheme 1 below. Scheme 1 |
0062]As showuss infsokerme 1, intramolecular Friedal-Crafts acylation (e.FCTSIBRFMIGEBY of a
halo-substituted phenylalkanoic acid (i) can provide the ketone product (ii). Conversion of ii to the
0-silylated oximesderivative:fiflicambe acsomplished by camnhinirgdtavithoximempdrochloride under
basic conditions (e.g., potassium carbonate) followed by silylation of the resultant oxime product,
using, for exa?‘ﬁs )é‘fﬁélﬁﬁs@lﬂmﬂde (R3SiC1). Lewis acid promoted Beckman rearrangement of iv

followed by reduction_of the intermediate. imminium com :fl n produce terahydroquinoline v. In
Scheme | el SUBSRInt n SR O G 4R T BT g oonePAHEE?
: ylcarbamoyl)-1,2,3 4-tetrahydroquinolin-7-y1)-5-phenoxythiazole-4-carboxylic acid

(21).
(Ij\rN O
N =
MH

e T
8§ N
@@

[00260] The title compound 2-(1-(benzo[d]thiazol-2-ylcarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-yl)-5-phenoxythiazole-4-carboxylic acid (21) was prepared by

21)

the following procedure: 2-(1-(Benzo[d]thiazol-2-ylcarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-y1)-5-phenoxythiazole-4-carboxylic acid (21) was prepared

following a similar procedure as that described in step 12 and step 14 of example ',

LC/MS (APCT): m/z 529.1 (M+H).
Example 22

[00261] Synthesis of 4-(1H-pyrazolo{3,4-d]pyrimidin-1-yl)phenol (22}:

HO

N N
/ 4 m

[00262] Step 1: Preparation of 5-amino-1-(4-bromophenyl}-1H-pyrazole-4-
carboxylic acid (ZZA). ‘ '
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[ 0063]Preparation of compounds of Formula | having a benzo-fused oxazine core can be prepared
following the synthetic procedure outlined in Scheme 2 below. Scheme 2 [ 00 64 JAs shown in
Scheme 2, hydride reduction of amide compound vi, using LiA1H4, can provide the benzo-fused
oxazine vii. Bromination of vii, using for - example N-bromosuccinimde, can provide the bromide
product viii. IrvSchemegigthe subscript represents an integer from 1 to 3 pld@s2089/668400
2010/080478PCT/US2009/068400 [0065]Preparation of certain an derivatives of compounds of
Formula | can be prepared as shown in Schegpe 3 below. Scheme 3 Xll [0066]As shown in Scheme
3, alkylation of hydroxynitropyridine ix with a gihaloalkanc, e.g., dibromoethanc, can provide the
alkylatcd product x. Reduction of the nitro .@ in x using for example, iron powder in acetic acid, can
provide the corresponding amino product xi,y#hich upon heating under basic conditions can provide
the cyclized oxazinc product xii. [0067]Bromi 'in,tﬁzmdiates v, viii and xii can be further modified as
illustrated in Scheme 4 below for compoun cheme 4

y—OH

0 (22A)

[00263] A mixture of (Z)-ethyl 2-cyano-3-cthoxyacrylate (2.099 g, 12.41
mmol), 4-bromophenylhydrazine hydrochloride (2.76 g, 12.41 mmol) and Na,CO;
(0.789 g, 7.44 mmol) in ethanol (30 mL) was refluxed for 5 hours and slightly
concentrated under reduced pressure. The precipitate was collected by filtration,
rinsed with ether, and dried to provide the ester. The ester was dissolved in THF (5
mL) and MeOH (25 mL). To the reaction mixture was added 10% NaOH (154 mL.}.
The resuliing mixture was stirred at 50 °C overnight and concentrated. A small
amount of water was added and the resulting solution was neutralized with HCl to pH
6. The while precipitale was collected, washed with water, and dried to provide the
desired compound 5-amino-1-(4-bromophenyl)-1H-pyrazole-4-carboxylic acid (224.):
l-k{ NMR (400 MHz, DMSO-Dg) ppm 12.09 (1 H, s}, 7.72(2H, d}, 7.52 (2 H, d),
6.35(2H, s). '

[00264]  Step 2: Preparation of 1-(4-bromopheny!)-1H-pyrazolo[3,4-
d|pyrimidine (22B).

gr,

N-N
=X |
&

/
N (21B)
[00265] To a solution of 1,3,5-triazine (0.575 g, 7.09 mmol) and 5-amino-1-(4-
bromophenyl)-1H-pyrazoie-4-carboxylic acid (22A) (2 g, 7.09 mmol) in DMSO (30
mL) was added boron trifluoride etherate (1.08 mL, 8.51 mmol). The resulting
mixture was heated at 120 °C for 20 hours, cooled, diluted with EtOAc¢ and washed
with 1% NaOH and brine. The organic layer was dried over Na,SOy and concentrated
under reduced pressure. The residue was triturated with small amount of EtOAc and

‘the precipitate was collected to provide the desired product 1-(4-bromophenyl)-1H-
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WO 2010/089478PCPUS2009/0684181 [0068]For example the secondary amine group in v can be
substituted with a protecting group (P), (e.g., BOC, Acyl) to provide xiii. Further conversion of
compound xiii to its corresponding boronate ester can be accomplished by a palladium mediated
coupling with a pinacol diborane reagent can provide the boronate ester xiv. Boronate ester xiv can be
used in a paltasiomorsseeiated MiyauraSuzuki coupling reaction with an aRgBE$retefo8iil halide (ArX)
to produce the aryl compound xv. Subsequent removal of the protection group P on xv followed by the
. coupling of vayymg[ggwlq;%ﬁ&y@{m%vﬁ}(iﬁmﬁim{g.gﬁlfgpmgmsj@ lspyrin®.grqupi(e.g., chloride,
imiazole, bromide) can provide the ureido comgr(q)und xviii.§069]Additional synthetic transfoimations

that can be usedt@ddhlén ﬁﬁéﬁﬁ&ilﬁté%lﬁz( Halsd i e‘@‘compounds viii and xii) to compounds
of Formula | are described jn detail throughout.t les sectign. 0]lIL. Comppsitions [0071]In
addition to ond ¥¥H8%e of M%ﬁ%ﬁ%@%?ﬁ\}@g&% gébagd%/%w(%?n% %}x@aég%é?lc&alaggﬁﬁg fic isomers,
tautomers, soiatesyyirdtdglites dp phdpnatsinic@BCacceptable salts, or prodrugs thereof),
compositions for modulating Bc1.-2 protein family activity in humans and animals will typically contain
a pharmaceutical carrier or diluent. In one\emypodiment, the invention provides for a pharmaceutical
composition comprising a compound of Formuda | and at least one pharmaceutically acceptable
diluent, carrier or excipient. [00721The termi Bomposition," as used herein, is intended to encompass
a product comprising the specified ingredier@the specified amounts, as well as any product which

=~

results, directly or indirectly, from combinati the specified ingredients in the specified amounts By
"pharmaceutically acceptable” it is meant the carrier, diluent or excipient must be compatible with the
other ingredients of the formulation and not deletey to the recipient thereof. (0073]In order to use a
compound of this invention for the therapeutic tgpeiuding prophylactic treatment) of a patient,
it is normally fruululated in accordance with standard pharmaceutical practice as a pharmaceutical

composition. A pyyigah PharMaceificst LOMRERItAR ISR aRkRE b MiKing a: sedRqupe)of the present
invention and a carrier, diluent or excipient, Suitable caggeés %i]égés%ﬁnd §Xci%ie%$[§ %re well known to
those skilled it 8t S1d MRl hdrd s Sso Rty hanyardm - Hasaeraiate &8uble and/or
swellable polymers 9§/ dnaphilRiGi-tgstibitic addtetitis, gep i) dimnsohandisotasatenand the like.
The particular gayriet dugnorsScipientuisRb Wb depencipon e meapsARd aupose for which a

compound of the present invention is being applied. Solvents are generally selected based on solvents
recognized byhseirsohS&IGiiarmighe dssacien (e Alyee i it Srtled Widmmal. In general,
safe solvents areid)OThéQx¥iguRg UBRKS/aolireilseHth ZDWAiI¢ cardmiiied naivtexdecsolvents that are
soluble or miscible in water. Suitable a ussolvents incl water, et l, ne glycol,
polyethylene gpi?ecsgﬁe(\é\%ﬁ BE 64\585,; E‘%@%S@“Sﬁﬁﬂéﬁ arﬁé%@@?tﬁ%‘r%ﬁ? %%(leu%%%}%tions can also
include one oraratsedebtsfd} s St8biliHr Ay B! Kuptaridhiae drsttndgeigpensd Ilibtichtng’ agents,
e_rgulsifi?rs, S%%9%@@639-@Q?ﬁ@sﬁﬁ%@fﬁﬂ%ﬁ%ﬁ@&%&&%ﬂﬂ%ﬁ%ﬁﬁwqﬁd@IJIJ_S;_IIOrOCGSSing_d
aids, colorants, sweeteners, perfuming agents, flavorin enis and qther n ives to provide
an elegant preS&Hdt8H “6{%&3&?8862%% 8%%%&%@83%%%@%&% %3@@? \gr‘ %?ﬁ%é%aceutical
composition thgréynf).eo @dintheaharuraepuring of the pharmaceutical product (i.e., medicament).
[0074]The formulations can be prepared using conventional dissolution and mixing procedures. For
example, the bifIR26B8Y sulBikpEeRicparadm eblitid whtheupdebeltpwemior? dr stabilized form of the

compound (e.gs,COmRlEN WithiR LY ¢gextrin derivative or other known complexation agent)) is
dissolved in a suitable solvent in the presence of one or more of the excipients described above. A

compound of the present invention is typicalty formulated into pharmaceutical dosage forms to provide
an easily controllable dosage of the drug angi4g, enable patient compliance with the prescribed
regimen. [0075]The pharmaceutical compos (or formulation) for application can

N N
/ = \”
N o

(002691 The title compound 4-(1 H-pyrazolo[3 4-djpyrimidin-1-yl)phenol (22)
was prepared by the following procedure: To a solution of 1-(4-(4,4,3,5-tetramethyl-
1,3,2-dioxaborolan-2-ylphenyl)-1H-pyrazolo[3,4-d]pyrimidine (22C) (100mg, 0.31
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be packaged in a variety of ways depending upon the method used for administering the drug.
Generally, an article for distribution includes a container having deposited therein the pharmaceutical
formulation in an appropriate form. Suitable containers are well known to those skilled in the art and
include materials such as bottles (plastic and glass), sachets, ampoules, plastic bags, metal cylinders,
and the like. Tenenigsaar can also include a tamper-proof assemblage terpressend/ésgiigcreet access
to the contents of the package. In addition, the container has deposited thereon a label that describes
the contents g ! ' a i £p' O
2010/080478Wb@%%%%%%g%%%%&%ﬁg%%%’ ??ggé@%%%@%ﬁ cﬁc))%né%{ound of the present
invention can PEg¥Ep A% aryAtAb B s Bis s Brasmrit dibrors) @dtiiple, a compound of
the invention (eng seaceempand Rhfaimtiadkbavingdheidesived degreedafneriy/man optionally be
mixed with phaymaceutically acceptabl .gil ents, garri excipients or stahilizers (see, Remington:
The Science a?;lﬁg pradice %%Wa‘?"}r%sa?&/.l %Hm‘?ﬁ%gt%?}lu[ﬁcg@%eﬁ%%%ﬁ% B%lc%gaetec}?( ?gharmacy (2005) 21st
Edition, Lippinasitakiliansked WltkivaseRiniidokshia proaidd theé foreampenty éphfized formulation, milled

powder, or an ey SoiaR, GRTbesHaNs can belKeRRigs RMBIgGLAIsAL temperalure at
the app'roprlatep;)H, and at the desired degree of gurlt , With ph S|0Io%|call acceptable carriers, i.e.,
carriers that afe’AéhHesicXdYELRDichtd & théldds ﬁgglaﬁdsban%;eh?rg Shslepfdfd. The pH of the
formulation dependsenainly on the particular use and the concentration of compound, but can range
from about 3 to about 8. Formulation in an acetate buffer at pH 5 is a suitable embodiment. [0077 ]A
compound of this invention (e.g., compound oEfminiis 1) for use herein is preferably sterile. In
particular, compositions or formulations to be used for in vivo administration must be sterile. Such
sterilization is (€&@M0accoMplistreldfy fikrdiodthroughotdriddpfitirativn membranes. [0078]A
compound of Ehﬁ)ﬂ%ﬁ@@i)‘%%gﬁgﬁ%LYbEﬁEhEﬂtﬁi@!&@%ﬁc@r%%gﬁ?mﬂgﬁI{QQaE@JN%BH@ﬁﬁ formulation or
as an aqueous solution, [0 JA pharmaceutical composition of the invention will be foiilLulated,
dosed and adrifiSERAFI-S2TRERTER 2P (3founts, concentrations, schedules, course, vehicles and
route of administration, consistent with medical practice. Factors for consideration in this context
e particulgr mammal being treated, the clinical condition
of the individual patient, the cause of the-diséfdeg=the gite of delivery of the agent, the method of
administration, the scheduling of adgkilmk‘%ation, and othewrfactors known to medical practitioners. The
"therapeutically effective amount" of the cdmpound o be administered will be governed by such
considerations, and is the minimunn&msunt neces{;)ary to prevent, ameliorate, or treat diseases that

can by characterized by the expressten, or over-expression of Bcl-xt, proteins. Such amount is
preferably below the amount that i to the host. WO 20101080478PCT/US2009/068400

- [00801As a general proposition, the initial pharma ally effective amount of an inhibitor compound
of the invention administered parenterally per dose be in the range of about 0.01-100 mg/Kkg,
namely about 0.1 to 20 mg/kg of patient body weight p giﬁ\with the typical initial range of compound
used being 0.3 to 15 mg/kg/day. [0081]Acceptable dilﬁi&ar 59_{ , excipients and stabilizers are
nontoxic to recipients at the dosages and concentrations employed, and include buffers such as
phosphate, citialeAq Oth%éﬂg?@&ﬁ&ﬁi@n@fﬁw§%M@Qﬂ&@§%&&@ﬁﬁ&@@%@}?th'OU'ne?
preservatives (such as octadecyldimethylbenzyl ammonium chloride; hexamethonium chloride;
benzalkonium chloride, benzethonium chloride; pkenol, butyl or benzyl alcohol; alkyl parabens such as
methyl or propyl paraben; catechol; re Nokc apol; 3-pentanol; and m-cresol); low molecular
weight (less than about 10 residues) polypeptid S, oteins Zs#%h as serum albumin, gelatin, or
immunoglobulins; hydrophilic polymers such as ponvinyIpyltro Idone; amino acids such as glycine,
glutamine, asp ine, histidine arginine, or lysine; saccharides, disaccharides and other
carbohydrates ftnfg% ing gllt%&?et?_?nk%oﬁﬂbég{%% ‘é&‘%‘?‘#’?ﬁf gf?élgflﬁlgm g;é%t%d%ﬁgh as EDTA,; sugars such
as sucrose, meatiitabrideHafosd ovsorbitst vl fopming (B0 mds-idrsBueh asdstaiet it metal complexes

(e-lg-, ﬁnl-prote;iim%mgééﬁﬁaﬁii@m!m H@g}:iqﬂ@&uagt%e.ﬁﬁnmwmasae?a\é\ﬁﬁﬁd}m@&(’ogURONICSTrr(lj orf
polyethylene glyc . An active pharmaceutical ingredient of the invention (e.g., compound of
Formula 1) can™afsGbe" Eb%ﬂsﬁ%“ﬁg?gr&%%rs?ﬁég’r&%ggfgﬂ(%ggﬁgrir‘ig(fée,%vgoacervation techniques
or by interfaciakpciytratzizatitn rédvedamepiershythroxymethyleethslpsefed geladismaicrocapsules and

poly(methyimeiagale) SIEIACARSSR. (RSRSEE LR LoiRl Bl e, for example

Liposomes, albumin microspheres, microemulsions, nano-particles and -nanocapsules; or in
macroemulsions. Such techniques are disclosed in Remington: The Science and Practice of -
Pharmacy: Remington the Science and Practice of Phaimacy (2005) 21st Edition, Lippincott Williams
& Wilkins, Philidelphia, PA. [0082]Sustained-reled compositions of a compound of the invention
(e.g., compound of Formula I) can be prepared. Suitable examples of sustained-release compositions
include semipermeable matrices of solid hydrophobic polymers containing a compound of Formula I,
which matrices are in the folill of shaped articles, e.g., films, or microcapsules. Examples of
sustained-release matrices include



WO 2019/080478PCT/S2009/1168400 polyesters, hydrogels (for example,
poly(2-hydroxyethyl-methacrylate), oripoly(vinyl alcohol)), polylactides (U.S. Patent No. 3,773,919),
copolymers of L-glutatnic acid and gamma-ethyl-L-glutamate, non-degradable ethylene-vinyl acetate,
degradable lactic acid-glycolic acid copolymers such as the LUPRON DEPOTTm (injectable
microspheresvariit/8&d78f lactic acid-glycolic acid copolymer and leuproiidE@eatafss 8hd
poly-D-(+3-hydroxybutyric acid. [0083]Pharmaceutical compositions include those suitable for the
administrationgieutes dsiailetheraincdhecrnosilionsmeas-colousdientlcbmpreseated in unit dosage
form and can be prepared by .any qf th 10ds liven kn in tlt?;,e2 rt. qf pip r Techniques and
foimulations g%?\%?é‘e}ﬁ/ygﬁé"f’o%ﬁd%ﬁ%égﬁgém hélbg%é”ﬁ%g%r?&' r'agclé]c%{b @h@?r%gch}f Remington the
Science and Rrpétite(diPhatréacly 12605) .21 tiEditon] LHEidtdit Williams & Wilkins, Philidelphia, PA.
Such methods include the step of bringing into association the active ingredient with the carrier which
constitutes ond @} 3Adle acBessbryirrpetfams sihybeneiapthd Yoemationdiazplefared by uniformly
and intimately Qringingdntaassociation the active ingredient with liquid carriers or finely divided solid
carriers or both, and then, if necessary, shaping the product. [0084]Pharmaceutical compoisitions of a
- compound of the invention (e.g., compougﬂgﬁorwla ) suitable for oral administration can be

prepared as discrete units such as pills, cap ulgs—€achets or tablets each containing a predetermMed
amount of a compound of the invention. [00 omfressed tablets can be prepared by compressing in
a suitable machine the active ingredient in a frge-flowing form such as a powder or granules, optionally
mixed with a binder, lubricant, inert diluent, preservative, surface active or dispersing agent. Molded
tablets can be made by molding in a suitableimachine a nuxgye of the powdered active ingredient
moistened with an inert liquid diluent. The tablets can optionally be coated or scored and optionally are
formulated so gsdeproviderslawspicani ellgt Yelearetotithecativnelingrecdie 2 rd @ fam.

e aniots 41 SSSRlA7 AAERAYHRTYS AL bk ARSI A e RIRARTETS o dranues,

emulsions, hafd Or soft ¢ psules, e.g., gélatin capsules, syrups or elixirs can be prepared for oral use.
Formulations &f Bugesystmiehbflie saceeiioh ey W BGiss o e erR TR IR HER for oral use can
be prepared aggorlingda-aayesWQ 283080478 REEIUSRN2A6840Rmethagk-Enomunto the art for the
manufacture of phanjaceutieal compositions.and sueh compostions ean Gonieln one gfmore agents
including swee?enlng agents, flavoring agents, coForlng agents an pFeservmgga énts, In order to
provide a palatbbieprehipraioretnd Blarmisoritdphilpprrantibisagretienbondamixdfk with non-toxic
pharmaceutically,Reeeptelle gxciiestawhigh are suitable for manufacture of tablets, are acceptable.
These excipients can be, for example, inert diluents, such as calcium or sodium carbonate, lactose,
calcium or sodwvzrmsphaiepgrapiaiigoand disintegeaitng-aoeigosephi abimakze-starch, or alginic
acid; binding acgd%lg}%, guc starch, gelatin or acacia; and lubricating agents, such as magnesium
stearate, stearic acid or talc. Tablets can be uncoated or can be coated by known techniqgues including
mieroencapsulation to delay disintegratigg.an adsgrption in the gastrointestinal tract and thereby
provide a sustained action over a longer p&ﬁt’j example, a time delay material such as glyceryl
monostearate or glyceryl distearate alone oPwith a can be employed. [0087 1For treatment of the
eye or other external tissues, e.g., mouth and gkin, Qtnrf]z%formulations are preferably applied as a topical
ointment or cream containing the active ingredient(s) in an amount of, for example, 0.075 to 20% w/w.
When fonnulated in an ointment, the active g#pgredient ca@gé)employed with either a paraffinic or a
water-miscible ointment base. Alternatively, the active ingredients can be formulated in a cream with
an oil-in-water ﬁé@%“f‘s‘?ﬂse-Eit@lQﬁﬁHfr&ﬁﬁKf@a&h@r@ﬁ’dﬁﬁ%ﬁi%@@-@&ﬁ&ﬁﬁﬁ@@m@%@.§ ninclude a
polyhydric alcohol, i.e., an alcohaql havig_goitwo or more, hydroxyl %roups sﬂ%ch agpro ylene glycol,

g

butane 1,3-diof rHaRHkEt 2SeHBI gt B HAdhsERA e BRE A EG"40) and mixtures

thereof. _The tapiﬂaﬁiqmwtaﬁmﬁsnﬁﬁfe @meﬁ@bwmm seompaimd whichaeohanses absorption or

penetration of (6. aetiyq dnareaieniiliaugh.ine sk or. ooy aliadiadaieas, xamplgs of such dermal
imethyt sulfo ate 0

penetration enhancers include Ide and re analpgs.% 89|The oily phase of the
emulsions of tHhS TRYEKACHIERFLERE GPRAttRIRSTGRIF kAN fnard GHEFS 19F & Rﬁ‘&\ﬁ/nﬁ?ﬁégner. While the
phase can corapiis® Melelyrandasaulsiiies Wt daskablyiceraprises.acmidysealsaleastone emulsifier
with a fat or an,oil or wi h a fat and an oil. Preferably, a hydrophilic emulsifier js included together
Wit lpopC B o A B A T B T e T B e A oth an o ane et
Together, the @iterisifisnspwithtoaditnder sthisitivpr¢syrnalidupufersddualiets enmifisdPing wax, and the
wax together with the oil and fat make up the so-called emulsifying ointment base which forms the oily
dispersed phase of the cream formulations. Emulsjfiers and emulsion stabilizers suitable for use in the
formulation of the invention include TWEEN(r) 60, SPAN(r) 80, cetostearyl alcohol, benzyl alcohol,
myristyl alcohol, gLyccryl mono-stcarate and sodium lauryl sulfate. [0090]Aqueous suspensions of a
compound of the invention (e.g., compound




of Formula 1) contain the active materials in admixture with excipients suitable for the manufacture of
agueous suspensions. Such excipients include a suspending agent, such as sodium
carboxymethylcellulose, croscarmellose, povidone, methylcellulose, hydroxypropyl methyleellulose,
sodium alginate, polyvinylpyrrolidone, gum tragacanth and gum acacia, and dispersing or wetting
agents such as@2natusadhg occurring phosphatide (e.g., lecithin), a condensaticizoppadisst of an alkylene
oxide with a fatty acid (e.g., polyoxyethylene stearate), a condensation product of ethylene oxide with

a long chain aiohaie Aicaielde sy BreRdsiaciv FRCRiatADo FGAMNSRIAB Rr0JUC of ethylene

oxide with a partial ester derived from a fatty acid and a hexitol anhydride _(e.g., polyoxyethylene

sorbitan monolf&AE O BhE Addedds alehin e eh A aRes  SONtA B st fhore preservatives such as
ethyl or n-propyipleyelspxiyidernimtessoiecdnn@BYolbirg aigeds): omé Sit rfofel fiEyoring agents and
one or more sweetening agents, such as sucrose or saccharin. [0091]A pharmaceutical composition of
a compound of te iHventioBide 4. Peaparptemadf aéFontyli iz Hooan 3ok dinfdecfpinelofeal§iéfite injectable
preparation, sggﬁ&@ﬁét jﬁ)i_njectable agueous or oleaginous suspension. This suspension can be
formulated according to the known art using those suitable dispersing or wetting agents and
suspending agents which have been mentioped.gbaye. The sterile injectable composition can also be
a sterile injectable solution or suspension in parenterally acceptable diluent or solvent, such
as a solution in 1,3-buumediol or prepared as ¥ lycphiled powder. Among the acceptable vehicles
and solvents that can be employed are wgéf wager's so&ggiﬁp and isotonic sodium chloride solution.
In addition, sterile fixed oils can conventionally be employed as a solvent or suspending medium. For
this purpose any iand fixed_gil,cam besemplangs-inaluding (sunthetic gmopendy, digvserides. In
addition, fatty acids such as oleic acid can likewise be used |n the preparation of injectables. [00 92
JThe amount ofebiehgHEaiENt that @%fﬂ“@ewc?ﬁfﬁlﬁgﬁl?ﬁiﬁ?‘iﬁlgaéﬁcﬁ%f@aﬁé@éﬁtgproduce a single

| dosage form wilbvadydepeddindiapon chieroshtoeatedraply thespaeiglaunmgdatbfaadministration. For
example, a time.Iglass PARISHBRINIANERLY, orel AUTIRSI(3Y9Y 2 AumAaps.can contain

approximately1 to 1 mg of active material compounded with an appropriate and convenient
amount of carerREHArIITCh TEIPRary-fréfvadmiise i bt $8thosy e @t compositions
(weight:weight). The pharmaceutical composition can be prepared to provide easily measurable
amounts for adrﬂ?rﬁgt%tion .%ﬁ%x%ﬁ?ﬁfét,‘%fhOzgtﬁ‘ffé'é’ﬂg”%ﬁdh%ﬁ’?ﬁ%ﬁ’&éc&hﬁgf]iﬁtgévenous infusion can
contain from abiewttolS00-viy D ttiealctivarnagredieni!)perulilite 2¥1B0lution in order that infusion of a
suitable volume at a rate of about 30 inL/hr can occur. [0093]Compositions suitable for parenteral

administration include aqueous and non- terile injection solutions which can contain
anti-oxidants, buffers, bacteriostats and s Q er the formulation isotonic with the blood of
the intended recipient; and aqueous ang.-nop-aqueous Sierile suspensions which can include
suspending agents and thickening agénts$210 4]Com‘p§%‘qg§ uitable for topical administration to the

eye also include eye drops wherein the active ingredient is dissolved or suspended in a suitable

carrier, especigiyp 28 FOuUeoHsSNgnLNE B1eagtivR dnaredientoThr-aative-ingsedient is preferably
present in such formulations in a concentration,of about 0.5 to 20% w/w, for Ef<ample about 0.5 to 10%

wiw, for examiEABRAHACEEE WAL 6 R8I Ao BT PSRBT TR & A Rinistration in the mouth
include lozengescedumpaisiing tleeditiva ngreclie bt drcapll avotetybadisnusdaity sucrose and acacia or
wagacanth: pagfiles SOMAHRIGP ARG AROESIST. I ALIIRILERSIS Syclidinelatin and glycerin, or

sucrose and acacia, and mouthwashes comprising the active ingredient in a suitable liquid carrier. [00
96]Compositiofideraetitstiadidfisyiaiomesm(bR pretantsa@¥ duppository with a suitable base
comprising for example cocoa butter or a salicylate. WO 2010/080478PCT/US2009/068400
[0097]Composﬁﬂﬁ%gpéditablgi?@rﬁmm%‘i?ﬁ%g @Vh%\éﬁ]@ﬂ?#ﬁfgﬁ{ﬁﬁ%’ﬁw&/b% wsrticle size for
example in thet¢asigelokbidotn S MiiCiandotmehidindgipastcfecsibesyinta (Fk)e between 0.1 and 500
microns in increments microns such as 0.5, 1, 30 microns, 35 microns, etc.), which is administered by
rapid inhalation through the nasal passage or by inhalation through the mouth so as to reach the
alveolar sacs. Suitable formulations include aqueous or oily solutions of the active ingredient.
Fommlations suitable for aerosol or dry powder administration can be prepared according to
conventional methods and can be delivered with other therapeutic agents such as compounds
heretofore used in the treatment or prophylaxis disorders as described below. [0098]Compositions
suitable for vaginal administration can be presented as pessaries, tampons, creams, gels, pastes,
foams or spray formulations containing in addition to the active ingredient such carriers as are known
in the art to be appropriate. [0099)1The pharmaceigéical compositions can be packaged in unit-dose or



multi-dose containers, for example sealed ampoules and vials, and can be stored in a freeze-dried
(Iyophilized) condition requiring only the addition of the sterile liquid carrier, for example water, for
injéction immediately prior to use. Extemporaneous injection solutions and suspensions are prepared
from sterile powders, granules and tablets of the kind previously described. Preferred unit dosage
formulations a¥€ @fe¥esetiRtaining a daily dose or unit daily sub-dose, as REMEIHFUBHYB4¥Cited, or an
appropriate fraction thereof, of the active ingredient. [00100]The invention further provides veterinary
compositions comprising at least one gettve-fgredient (e.g., compound of Formula I) as above defined
together with-a veterinary carrier therefgre grinagy cagriers are materials useful for the purpose of
administering the composition and ¢ Iqui aseous materials which are otherwise inert
or acceptable in the veterinary art compa witR’thy active ingredient. These veterinary -
compositions can be administered parenterally, orally or by any other desired route :
[00101]IV.Methods of Use [00102]The compounds of the invention (i.e., compounds of Formula!) (or
stereoisomers, geometric isomers, tautomers, solvates, metabejitgg or pharmaceutically acceptable
salts, or prodrugs thereof) bind to and inhibit the activity of anti-apoptotic Bc1-2 family proteins, and in
C(faréain aspect%@_f;chificdg;{ujgQt@g@gtgﬁgi@ﬁ&gﬁ@m%@ﬂém?@g@@;g@ﬁ@f_ubgl the trgatrcr;(;nt
of diseases, condlitions and/or disorders including, but not limi 0, those diseases characterized by
the expre~ssio.r1gb£ri‘ OVer-e b”raess%lsg%?‘(’)erfdﬁtﬁifg}bad‘lﬁtot%ec tﬁ%’l%ﬁ%@’%é@%&ﬁr ?ﬁ“@rﬂw‘%@?g ’g‘"nd in certain
embodiments thosbaidended ehardibtariopdriolintd @presbiony ot B/@ 8L mek8ion of Bel-xL

proteins. Accodingiyyva sestainasnestlihisinuantion inshedes 8 methpd of treating diseases or
conditions in a patient that can be characterized by the ex&ression or over-expression of anti-apoptotic

Bcl-2 protein {EfRP BB RhsApbrR pfla K (th2clsath B Betint& e SEPaRalsSeor condition is

cancer. Compgunhdsmaidheddventiomtdcan seleatisedyibingdsta ladsubgrou pesttamtapoptotic Bc1-2 proteins,
for example, o l?%t - -W. O = NSel ta) iments, compounds of
the invention é)?%lgblttat’loggssr%%{:%}% &ééépo{a%%%%%)%@%‘ogﬁﬁﬁﬁ 0{8(%%2%@ EZE(g?OOOS-foId, or
30000-fold selBHEAR I BINERCacBEAY PrEtEifA GversBied pidteiriurr L ereaitermtbdiments,
compounds ofdhadayansias exbibitiatdeashm-deleEQdafkkd80-ldnldo@-faldr4280Q:-fold, 20000-
fold, or 30000-fold selectivity for bindin [-x in.over,a Mcl-1 protein grtain
embodiments,‘C(’({:%%)Cr{rﬁBt(”)lueriLi g ﬁﬁﬁéa‘l aedﬁ%fgnoigﬁ?é@g‘?ﬁgs camzlz%f&e%bo-%f) %eo%g%%f 1000-fold,

10000-fold, 20688:F¢icthe d8aGCoRsiacselipdtirt for thmthixg a®aiiil grdtkin over a Bel-w protein. In
one embodimeat.the-sagthosheompsises Rdminisiasingiaapatishtyneeeskiherenlip therapeutically

effective amo% cg(ﬁg cggﬁ)&lgﬁﬁf the invention, e.g., compound of Formulal, (or a sterecisomer,
geometric iso F utdrher’s Jf]él,)metabolite, or pharmaceutically acceptable salt or prodrug

. anqligs slbodner B RieserL IR on rovies L melpds o feating diseases and
conditions in a‘patient'whic haracierized ytfﬁe expression 0 over-%xpl’esélon of an anti-apoptotic
Bcl-xL proteirtesaiddrrspipelincoii pAsintpdemmpisidingg ltotther it €38%erapeutically effective
amount of a compound of Formula I. or @ pharmaceutical composition thereof. In one aspect, said
compositions for treating diseases andfconglitiohs during which are expressed or over-expressed an
antiapoptotic Bc1-xL protein comprise a Qherapeutically effective amount of the
compound of Formula I. [00103]Als C}d(\Lded in tge Mvertion is the use of a compound of the
invention, e.g., of Formula!, (or stefeoiSom®r, geomelyic isour)nger, tautomer, solvate, metabolite, or
pharmaceutically acceptable salt, or prodrug thereofy, in the preparation of a medicament for the
treatment of the diseases and conditions described herein in a patient suffering from such disorder.
[00104]The compounds of the invention can be administered b{2afy route appropriate to the condition
to be treated. Suitable routes include oral, parenteral gncluding subcutaneous, intramuscular,
intravenous, intREFf4kI, inklbtrhalsranseathary Bpidutdnfetratdaraninglineéial-Addal, topical
(including buccalaastshlingual.vaghoaliiraaennealg i rnuimnonesy aadirdanasal. For local
immunosuppressive treatment, the. compounds can be adminis intr ional administration,
including perfu’gfﬁtge%%rgﬁﬁtgﬁv% 'c%%%g’tf—ﬁac?hoél g[i}ié{“l 6%#&1%‘@%?%%&0 (%%dfglogéaﬂt%%&!g' tation. It will be
appreciated therdheatnéteredGolhe castivanyanitirfol xdfhipterthd hsonastion withésedipient. Where the

C(r)]mpound its aé%ﬂlh@ﬁé@ﬁ@%f&@%ﬂ&&mé@g@m@sﬁ@ asiﬁepﬂbt&wwﬁqf@bé%@%c Wi(tjh a eralh. i
pharmaceutically acceptable carrier or excipjent. Where the compound is administered parenterally, i
can be formul g&ﬁfifﬁa %Hi‘ﬂ%a‘@%ﬁ@&ﬁ’é%@égpﬁfﬂyﬁg%n%ﬁf%rle e?ﬂgl%o%e&tﬁaftg i Hosage
injectable form, as detailed below. [00105]A dose to treat human patients can range from about 10 mg
to about 1000 mg of a Formula | compound A typigal dose can be about 100 mg to about 300 mg of
the compound A dose can be administered once a day (QID), twice per day (BID), or morc frequently,
depending on the pharmacokinctic and pharmacodynamic properties, including absorption,
distribution, metabolism, and excretion of the particular compound. In addition, toxicity factors can

influence the dosage and administration regimen. When administered orally, the pill, capsule, or tablet

can be ingested daily or less frequently for a specified period of time. The regimen can be repeated for
a niimhaer of cvveleae nf theranyy TONO10R1IN annthar embodiment the nrecent invventinn nrovvidec for

axcHe



kidney and ureter, renal cell carcinoma, carcinoma of the renal pelvis, neoplasms of the central
nervous system, primary central nervous system lymphoma, non Hodgkin's lymphoma, spinal axis
tumors, brains stem glioma, pituitary adenoma, adrenocortical cancer, gall bladder cancer, cancer of
the spleen, choLangiocareinoma, fiborosarcoma, neuroblastoma, retinoblasitoma, or a combination of
one or more efthakeyecancers in a patient, said method comprising adgnistersngsahereto a
therapeutically effective amount of a compound of Foi ['Lula I. [ 00108 ]In yet another embodiment, the

_ present invent}g&&@g@@ﬁ%@% 9%.9%&%@%9) ipinmpe Hisrasai a magmpmal comprising

‘administering thereto a therapeutically acceptable amount of a compound having Formula I. The

involvement obBexyeethetEihd, Fdiftrinty HREEASIMmUmsGidessP D B &Had in Puck, J.M. et
al.,Current AllgignsnatAIhma Repestea29B, 3/338738dvi8Hymazaki, K. et al., British Journal of
Haematology 2000, 110(3), 584-90; Rengan, R. et at, Blood 2000, 95(4), 1283-92; and Holzelova, E.
et at, New EndlaogsikurnakehMe teine2004{ abF( 345 -0 1:8.0[03108 pyrfoinmuine disorders
include acquired immunodefigi IS (AL imr liferative
syndrome, heﬁﬁﬁyﬁ% gﬁ%fﬁ%ﬁ%ﬁ%ﬁnﬁ?ﬁ%ﬁ%@a@%@& ain t rohrﬁgé%y?(%%%ygg e %fr?chronic immune
disease associated with organ transptaniagign, Addison's disease, allergic diseases, alopecia, alopecia
arcata, atherornatous disease/arterfosclg therogclerosis, arthritis (including osteoarthritis,
juvenile chronic arthritis, septic arthrit$, L arthyitig, psoriatic arthritis and reactive arthritis),
autoimmune bullous disease, abetalipoprotemfa-acquitethimmunodeficiency-related diseases, acute
immune disease associated with organ transplantation, acquired acrocyanosis, acute and chronic
parasitic or infectious processes, acute pancreatijs, acute renal failure, acute rheumatic fever, acute
transverse myelitis, adenocarcinomas, aerial ecggpic beats, adult (acute) respiratory distress
syndrome, AIDS dementia complex, alcoholic cs, alcohol-induced liver injury, alcohol-induced

hepatitis, allergic conjunctivitis, allergic contact ¢ atitis, allergic rhinitis, allergy and asthma, allograft
rejection, alpha-1- antitrypsin deficiency, Alzheimer$ disgﬁse, amyotrophic lateral sclerosis, anemia,
angina pectoris, ankylosing spondylitis associated | isdase, anterior horn cell degeneration,
antibody mediated cytotoxicity, antiphospholipid syﬁ ,"él@j’g;epeptor hypersensitivity reactions,
aortic and peripheral aneurysms, aortic dissection, arterial hypertension, arteriosclerosis,
arteriovenous fistdasarthropsthy astheniasasthinia aadarid satopicodd|ergygirialifiarilation (sustained

or paroxysmal),.atrial flutier, atriov Ilr,;cularflqck frophic-aytoimmune hypothyroidism, autoimmune
haemolytic ané‘éﬁﬁ'l"é‘,"éh‘t‘éiﬁU‘h”uﬁ‘é’;iedéﬁa'ﬁﬁéfl y‘%aes-%(%%%on“hﬁwd?ﬁ”ﬁ’eﬁé’tﬁi‘é‘(dé’éfé’i’éal autoimmune or

lupoid hepatitis)iregrofiemit nanvesididy Rypoiychetviicabmirhin dnt hetwprheaiacdidoimmune
thrombocytopacpias autaipsmune thyreid disesse 1 Bqaldyyrpinmackeneaaiurpiastion, bone marrow

transplant (BMT) rejection, bro chiolittis obliterans Bjundlte br. rgch block, hums, catc;hexia, cardiac
arrhythmias, cRdidRSEIAEAAPSATAS S S S o TS ?o‘ﬁgﬁ?ﬁl@‘% idpUintonary bypass
inflammation response;cdittilade tiaRgplantrejoctioqyoaishehanhddsti€ ) degendrdations, cerebellar
disorders, chagfic;of, myliifesal Al iachvcardidthrmathrIaRAsRaciRleddigg ders, chlamydia,
choleosatatis, chronic alcoholism, chronic active hepatitis, chronic fatigue syndrome, chronic immune
disease assocﬁéfpe%l[}ivi{’f‘/%)?ééﬁ Mﬁ?ﬁlamaﬁon, chronic eosinophilic pneumonia, chronic inflammatory
pathologies, chronic mucocytaneous candidiasis, chroni siructive, pulmopary disease (COPD),
chronic salicyI&Peor’fﬁg)licaticiﬁ%%ar{)eféaétgﬁ%g‘ Hi%fhd\}% |e1d%|r¢1g/nﬁlﬁr#od%(§ic€3ﬁ8§ croér/ﬂmon variable
hypogammag|otulinachhialcatinjunctivitsy cormectivadisoulrlighrsé mssuctatbsdhvet stitial lung
disease, contagflermatifis; GRRWRRRLPIMERRCHAVIIERABENIR. SOl Rulmenaly Creutzfeldt-Jakob

disease, cryptogenic autoimmune hepatitis, cryptogenic fibrosing alvealitis, culture negative sepsis,
cystic fibrosis, Wﬁ?ﬁﬁ‘%ﬁ%@gwwéia{%ﬁuﬁsoﬁﬁ%@f% FBRISLelircsAy lopdibaita $litiistica,
demyelinating flispasasd dengueliemcdirhagicsteyey cdatmatyis cieny attisaggtetiosarnda, dermatologic

conditions, dermatpmyasitis/polymyositis assacia; isease. diab tic, arteriosclerotic
disease, diabettgefd rﬁ.’%%ﬁéc tha%%]%emrg‘gg%io&d%se%dgﬁ%?lggg (%Er;l ?(fﬁ{/%o&gl%%r%/%gﬁé{%d congestive
cardiomyopatH-(@féaoid4alels eAimameiosush ohssraziarepxhe thdal - fravipiy danaydwiinated
intravascular coagiation.ovsssRyndmme inomiddig Boe, diugdndusedrnterstitial lung disease,
drug-induced hepatitis, drug-induced movement disorders induced by drugs which block CNS
dopamine, receptors, drug sensitivity, eczema, encephalomyelitis, endocarditis, endocrinopathy,
enteropathic synovitis, epiglottitis, Epstein-Barr virus infection, erythromelalgia, extrapyrarnidal and
cerebellar disorders, familial hematophagocytic lymphohistiocytosis, fetal thymus implant rejection,
Friedreich's ataxia, functional peripheral arterial disorders, female infertility, fibrosis, fibrotic lung
disease, fungal sepsis, gas gangrene, gastric uldéf, giant cell arteritis, glomerular nephritis,
glomerulonephritides, Goodpasture's syndrome, goitrous autoirrurtune hypothyroidism (Hashimoto's
disease), gouty arthritis, graft rejection of any organ or tissue, graft versus host disease, gram negative
sepsis, gram positive sepsis, granulomas due to intracellular organisms, group B streptococci (GBS)

infection, Grave's disease, hacmosidcrosis associated lung disease, hairy cell leukemia, hairy cell
larikeamia Hallarrorden-Qnat7 diceacea Hachimotn'e thyvroiditic hav fevvear heart tfrancenlant reiectinn



[00113]SiRNAs are molecules having endogenous RNA bases or chemically modified nucleotides.
The modifications do not abolish cellular activity, but rather impart increased stability and/or increased
cellular potency. Examples of chemical modifications include phosphorothioate groups,
2'-deoxynucleotide, 2'-OCH3- containing ribonucleotides, 2'-F-ribonucleotides, 2'-methoxyethyl
ribonucleotides} sonisierdsions thereof and the like. The siRNA can have VaFisg 1 ERgHY (e.g., 10-200
bps) and structures (e.g., hairpins, single/double strands, bulges, nicks/gaps, mismatches) and are

processed in qeklﬁmalprovie B ti\m@m@ﬂeﬂa}m s double-ptrandes IR KERRNIA) can have the
same number ucle tldesgarb% Stri?ﬁh&bl(ﬁ end a%c?% glfgl%tm@ldﬁrg velm 19s) The
t 2

overhang of 1y nuce fJee epres ense an antisense strand, as well as
present on th&-5hthiadplerdtearBotitls @GBA given strand. For example, siRNAs targetlng Mc1-1 have
been shown to enhance the activity of ABT-263, (i.e.,
N-(4-(442-(4-chloropheny1)-5,5-dimgthytf-cyglohex-1-en-l-yfimethyfipiperazin- 1
-yfibenzoy0-4-(((IR)-3-(morpholin-4- Fheny Anyfi
(firifluoromethyDsulfonyfibenzenesulfohamide) ey 4B (i.e., N-(4-(444'-
chloro(1,11-biphenyl)-2-yfimethyDpifferaZin-I-yl)benzo34)-431R)-3-
(dimethylarnino)-1-((phenylsulfanyfjeethyfipropyfigmino)- -3- nitrobenzenesulfonamide) in multiple
tumor cell lines (Tse et. al (2008) Chan er Research. 68(9): 3421 and references therein),

[00114]Multivalent binding proteing blndlng prateins comprising two or more antigen binding sites.
Multivalent binding proteins are engmeered to ha e three or more antigen binding sites and are
generally not naturally occurring antibodies. The tegyy 'multispecific binding protein™ means a binding

binding proteins are tetravalent or multivalent binding prateing binding proteins comprising two or more
antigen binding sites. Such DVDs may be monospemf c (| Ie of binding one antigen) or
multispecific (i.e., capable of bi dlng fwo or mor DVD bi eins cqmprising two
heavy chain D‘\ﬂgﬁg pept?cf@é and- ﬁﬁ/éﬂ%ﬂi"@ﬁ%ﬁ?ﬁ% Y Htiad &pgf’g({;@g@ lt?%as DVD Ig's. Each
half of a DVD (i-templi§dseadieaplyachaim VIR Solypegtidecquiighinchsliibe@epblypeptide, and two

antigen binding gites,, 3(%51?‘QQ&%%%E%&%PW&;%%%&%@:%SE&!M/Q{@Q{%&@%Mﬁmd a light chain
variable domain with a total of 6 s involved In antlgen l?g]ég per antigen binding site. ;
b3

[00115]Alkylatitgaeht& it eyARrething mRtesiaPst-£l 05 A DRI TBRS BRI S mustine,
brostallicin, busulfag, ﬁwbmguﬁmmmnuynm@emumﬁmmbm] vk GRETAGENE(r) (laromustine,

VNP 40101M) clo% % (Sf?%am Zi éiip%%\tlllra%@ﬁ |§§¥t§%mu§g&emg)%o§gﬁmlde ifosfamide,

KW-2170, Iomu amide, m n, mit nitol, mitolactol, nimustine, nitrogen

mustard N- oxﬁéa)ﬁarﬂﬁm}s’hﬁeﬂq@#ﬁézélrb?ﬂﬁﬁéu@ﬁléwﬁae WANB@W(B@%QMH&W\%T treosulfan,
rofosfamide ag%t%@@i&gmm@g@awmhgﬂm@th.l@equﬁmb@[@hspeC|f|c receptor tyrosine

kinase (Tie-2) inhihitors, ermal owth factor rece F. bltor lin growth factor-2
receptor (IGFRBY'T Hﬂﬁﬁ“tc? ORISR e%ﬁ/ %égt? Fr’%asecj?f? %‘? iBIOrS, ré\rgf?:gmetalloprotemase 9
(MMP-9) |nh|mmptawieehteﬁ\bémgﬁm%mt@mv@@eﬂ&)(PMPm Fﬁlﬁﬁbl@e@tﬂwﬁmbospondm '

analogs, vascm%gj}gggﬁgﬂ%xgrgwmmeﬂec&pgqﬁ’yygq@;m%kmase (VEGFR) inhibitors and the like.
[00117]Antimctabolitcs include ALIMTA(r) (pemetrexed disodium, LY231514, MTA), 5-azacitidine,

XELODA(r) (cg.gglg@lyne) %mf%@gy@g M{l{g@&ﬂpﬂm 5@@1‘@&@@@@@&;@4% cytarabine

ocfosfate, cytogine ar, decitabin % r(é ur|d|ne eflqrnithjne, ELICAR
(5-ethyny1-1- r?ﬁlﬁﬁ‘%%ﬁ?nn 9???&?&‘5%@3 T g IE‘% eaﬁ%c b 28 Ppl%)ﬁ/?é}%ne fludarabine,
5-fluorouracil ddorieydrosmowinbihatitnaadth-fetcbyarie, aBEMIAR(r) (gemcitabine), hydroxyurea,
ALKERAN(r)(melphalan), mercaptopurine, 6-mercaptopurine riboside, methotrexate, mycophenolic
acid, nelarabine, nolatrexecl, ocfosfate, pelitrexol, pentostatin, raltitrexed, Ribavirin, triapine,
trimetrexate, S-1, tiazofurin, tegafur, TS-1, vidarabine, UFT and the like. [00118]Aurora Icinase
inhibitors include AZD-1152, MLN-8054, VX-680 and the like. [00119]Bel-2 family protein inhibitors
include AT-101 ((-)gossypol), GENASENSE (G3139 or oblimersen (Bcl -2-targeting antisense
oligonucleotide)), IPI-194, IPI-565,

N-(4-(444 -chloro(1,11-bipheny1)-2-yOmethyl)piperazin-1yObenzoy0-4-(OR)-3-(dimethylamino)-14(ph
enylsulfanyOmethyppropypatnino)-3- nitrobenzenesulfonamide) (ABT-737),
N-(4-(4-02-(4-chlorophenyl)-5,5-dimethyl-1cyclohex-1-en-I-Amethyl)piperazin-1-Abenzoy1)-4-(((1R)-3
-(morpholin-4-y1)-1- ((phenylsulfanypmethyl)propypamino)-3-
((trifluoromethyl)sulfonyl)benzencsulfonamide (ABT-263), GX-070 (obatoclax) and the like.
[00120]Bcr-Abl kinase inhibitors include DASATINIB(r) (BMS-354825),

protein capable of binding two or more related or unr }ﬂ gets Dual variable domain (DVD)



GLEEVEC(r) (imatinib) and the like. [00121]CDK inhibitors include AZD-5438, BMI-1040, BMS-032,
BMS-387, CVT-2584, llavopyridol, GPC-286199, MCS-5A, PD0332991, PHA-690509, seliciclib
(CYC-202, R-roscovitine), ZK-304709 and the like. [00122]COX-2 inhibitors include ABT-963,
ARCOXIA(r) (etoricoxib), BEXTRA (valdecoxib), BMS347070, CELEBREX(r) (celecoxib), COX-189
(lumiracoxib) v@T28DERAMAXX(r) (deracoxib), JTE-522, 4-methy1-2-(3pET/US2009/668400
dimethylpheny1)-1-(4-sulfamoylphenyl-1H-pyrrole), MK-663 (etoricoxib), NS-398, parecoxib,
RS-57067, SC-58125, SD-8381, SVT-2 2474, T-614, V10OXX(r) (rofecoxib) and the like. WO
ER iphibitgrs include ABX-EGF, anti-EGFR
immunoliposomes, EGF-vaccine, EMD-¥200; ERB (r) (cetuximab), HR3, IgA antibodies,
IRESSA(r) (gefitinib), TARCEVA(r) (ggjetigib or 085+¢74)OMP-38, EGFR fusion protein, TYKERB(r)
(lapatinib) and the like. [00124]Erb82keceptor inhibjtors include CP-724-714, CI-1033 (canertinib),
HERCEPTIN(r) (trastuzumab), TY(r) (lapatini), OMNITARG(r) (2C4, petuzumab), TAK-165,

GW-5720I6 (ionafarnib), GW-28297478KB-569, P¥-166, clHER2 (HERZ2 vaccine), APC-8024 (HER-2
vaccine), anti-HER/2neu bispecific & ody, B7.he¥2lgG3, AS HER?2 trifunctional bispecfic antibodies,
mMAB AR-209, mAB 2B-1 and the like. [00125]H|steacetylase inhibitors include depsipeptide,
LAQ-824, MS- 275, trapoxin, suberoylanilide hydrox&mic agid (SAHA), TSA, valproic acid and the like.
[00126]1-ISP-90 inhibitors include 17-AAG-nab, 17-AAN§£ -101, CNF- 1010, CNF-2024, 17-DMAG,
geldanamycin,IP1-504, KOS-953, MYCOGRAB(r) (hl')| mbjnant antibody to HSP-90),
NCS-683664, PU24FC1, PU-3, radicicol, SNX-2112, STA-9090 VER49009 and the like.

death receptor e, DA A DS) G AGpI) Comatumunig, E1FO-STOL CDCOL4D,
Iexatumumab g‘é‘%‘@@”@ qﬁ#@%ﬁ%@%ﬁ%&% trca% Uz g]l %;\% ﬂ%‘hnf)’lfors include
ARRY-1428867- ﬁRﬁW@SE@QDW@Z@M?P@QB@EﬁWM fﬂié}“{@&]l@@?ﬂ@@RTnhlbltors include
cream, ALEVE(st)aém@mrom‘I) em NgF@R@&hﬁNl()rMaapmxem@OM@héf MN.(@Hj[Qﬂﬂ@naC) INDOC1N(r)

(.85 mmol) was dissolved in water and added to the reaction mixture. The reaction
mixture was stirred and heated at 60 °C for two hours. The reaction was cooled and
put in refrigerator overnight. The precipitate was transferred to a centrifuge tube and
centrifuged down at 17,000 RPM. The precipitate was washed water. Then the
precipitate was added to acetonitrile and water and lyophilized to give 69 mg (59%)
of the desired product 5-(3-(4-(1H-pyrazolo{3,4-d]pyrimidin- I-yl)phenoxy)propyi)-2-
(1-(benzo[d}thiazol-2-ylcarbamoyl)-1,2,3,4-tetrahydroquinolin-7-yl)thiazole-4-
carboxylic acid (23): 'H NMR (400 MHz, DMSO) § 9.44 (s, 1H), 9.10 (s, 1H), 8.61
(s, 1H), 8.04 (d, /= 8.7, 2H), 7.66 (s, 1H), 7.45 (d, J=34.2, 2H), 7.20 (t, J= 18.3,
5H), 4.12 (s, 3H), 3.95 (s, 3H), 2.79 (s, 2H), 2.16 (s, 3H), 1.89 (5, 2H), -0.00 (s, 3H).

Example 24

[00292] Synthesis of 2-(1-(benzo[d]thiazol-2-ylcarbamoyl)-1,2,3,4-
tetrahydroquinelin-7-y1)-5-(3-phenoxypropyijthiazole-4-carboxylic acid (24):
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(indomethacin), CLINORIL(r) (sulindac), TOLECTIN (tolmetin), LODINE,(r) (etodolac), TORADOL(r)
(ketorolac), DAYPRO(r) (oxaprozin) and the like. [00131]PDGFR inhibitors include C-451, CP-673,

~ CP:868596 and the like. [00132]Platinum chemotherapeutics include cisplatin, ELOXAT1N(r)
(oxaliplatin), eptaplatin, lobaplatin, nedaplatin, PARA,PLATIN(r) (carboplatin), satraplatin, picoplatin
‘and the like. j0®1@8}Baimlike kinase inhibitors include BI-2536 and the IREV[SBISAFH O Mbospondin
analogs include ABT-510, ABT-567, ABT-898, TSP-1 and the like. [00135]VEGFR inhibitors include
AVASTIN (bevacizumab), ABT-869, AEE~38-ANGIOZYMEnvi (a ribozyme that inhibits angiogenesis
(Ribozyme Pharmaceuticals (Boulder, CO Chigon, Emeryville, CA)) , axitinib (AG-13736),
AZD-2171, CP-547,632, IM-862, MACUGBEN (peddp ), NEXAVAR(r) (sorafenib, BAY43-9006),
pazopanib (GW-786034), vatalanib (RTKN§7, ZK222584P'SUTENT(r) (sunitinib, SU-11248), VEGF
trap, ZACTIMATm (vandetanib, ZD-GAgG) and the liké [00136]Antibiotics include intercalating
antibiotics aclarubicin, actinomyein ﬁrubicin, anfamycin, adriamycin, BLENOXANE(r)

(bleomycin), daunorubicin, CAELY X MYOCET{f) (liposomal doxorubicin), elsamitrucin, epirbucin,
glarbuicin, ZAVEDOS(r) (idarubicin), mycin C, n rubicin, neocarzinostatin, pcplomycin,
pirarubicin, rebeccamycin, stimalamer, streptozoci STAR(r) (valrubicin), zinostatin and the Like.
[00137]Topoisomerase inhibitors include aclarubicin, Laminétak ptothecin, amonafide, amsacrine,
becatecarin, belotecan, BN-80915, CAMPTOSAR(I) iririllotecan h (15_ h}(ﬁr{% ), camptothecin,
CARD1OXANERY fftixraz8i8hd), REEE S Rd ot n‘r’%}"éﬁﬁr@%’ %Z() o7 %ARMORUBICIN(r)
(epirubicin), etapositegeaxatacan])it:myidrbxydampetiizbh), gimatecan, lurtotecan, mitoxantrone,
orathecin, pirarbucin, pixantrone, rubitecan, sobuzoxane, SN-38, tafluposide, topotecan and the like.
WO 20101089478PCT/US2009/06840 1 3 8]Antibodies include AVAST1N(r) (bevacizumab),
CD40-specific antibodies, chTNT-1 N ERBITUX (cetuximab), HUMAX-CD4(r)
(zanolimumab), IGE1R-specific antibadies, lintyzyma - NOREX(r) (edrecolomab), RENCAREX
(WX (1250), RITUXAN(r) (rituximab), ticilimumab, {rastuzumab and the like. [ 00 1 3 9]Hormonal
therapies include ARIMIDEX(r) (anastrozole), AROMASIN(r) (exemestane), arzoxifene, CASODEX(r)
(bicalutamide), CETROTIDE(r) (cetrorelix), degareglix, deslorelin, DESOPAN(r) (trilostane),
dexamethasone, DROGENIL(r) (flutamide), EVISTA (raloxifene), AFEMATm (fadrozole),
FARESTON(r) (toremifene), FASLODEX(r) (fulv t), FEMARA(r) (letrozole), forrnestane,
glucocorticoids, HECTOROL(r) (doxercalciferol), AGEL(sj(sevelamer carbonate), lasofoxifene,
leuprolide acetate, MEGACE(r) (megesterol), MIFEPREX(r) (mifepristone), NILANDRONTm

(nilutamide), MMEX(%&@@Q{@M%@@WSMB&ag,ar,@@aarw@datsm, PROPECIA
(finasteride), rilostane, SUPREFACT(r).( useé%lti b}éﬁéL TAR g(gjteinitzingﬂmé%?_ne releasing
hormone (LHIQ’}?YJ,“\“H"?/E@(S'@I Ta(issit ‘r R )'(rf‘%grl ostane or modrastane),
ZOLADEX(r) (fearblimxgoseoali)) Bhd dretity dodibdis]Dekdidé-inddmetinditisspkeidde seocalcitol
(EB1089, CB1QAR) y1ate (23G) (129 mg, 0.23 mmol) in DMF (1 mL) was added to the reaction

mixture and stirred at rt for 72 hours. The reaction was monitored by LCMS and

starting material remained. To the reaction mixture was added K2CO; (32mg, 0.23
mmol) and phenol (28 rhg, 0.30 mmol) and stirred at rt overnight. The reaction
mixture was diluted with EtOAc, washed with saturated NaHCO3, water, brine, dried
over MgSQO; and concentrated under reduced pressure. The crude material was
purified by column chromatography on silica gel to provide 50 mgasa mixture of
starting material and product. To DMF (1 mL) was added NaH (4 mg) and phenol
(13 mg) and stirred for 10 minutes. To the reaction mixture was added the isolated
material (50 mg) as a mixture of starting material and product and allowed to stir at rt
overnight. The reaction mixture was diluted with EtOAc, washed with saturated -

NaHCO:;, water, brine, dried with MgSO. and concentrated under reduced pressure. .
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lexacalcitrol (KR 1060), fenretinide, PANRETIN(r) (aliretinoin), ATRAGEN(r) (liposomal tretinoin),
TARGRETIN(r) (bexarotene), LGD-1550 and the like. [0 O 1 4 1]PARP inhibitors include ABT-888,
olaparib, KU-59436, AZD-2281, AG-014699, BSI-201, BGP-15, INO-1001, ONO-2231 and the like. [ O
1 4 2]Plant alkaloids include, but are not limited to, vincristine, vinblastine, vindesine, vinorelbine and
the like. [0 O ¥ 3}Rvetesrsomc inhibitors include VELCADE (bortezomib)pFEE3RHNREO052, PR-171
and the like. WO 2010/080478PCT/US2009/068400 [00144]Examples of immunologicals include
interferons anghQtheIMIMING- ] ROYIMaY j e der plag, interferon
alpha-2a, inter%g%(?rl?l gl ha—gg ﬁﬁ%ﬂ%eta, inteé%%gﬁgﬁ%gﬁig Il\gll‘%/l%rkl?é(r) (interferon
gamma-| b), o?%ﬁ?ér‘?él%ﬁ‘Eé‘ﬁ‘?ﬂ}%f—?ﬂ?‘éombinations thereof and the like. Other agents include

ALFAFERONE (IFN-a), BAM-002 ﬁo idized glutathion ROMUN(r) (tasongimin), BEXXAR(r)
(tositumomab)l;(é& ATH%r%g (a 4R %%%ﬁﬁ&%@%ﬁ '(f;;bt(ggﬁg #f%&éﬁéfﬁeﬁﬁ%en 4), decarbazine,
denileukin, epratuzes iz, GRAN@EHTES(loncgrastidnindentidarsd puksesaeoaisivadinterferon,
imiquimod, ME; %@&J&t@tﬁéﬁ&%&ﬂ%ﬁ YBOCiNS, MtMAMARgRRIgEamostim, MYLOTARGTm
(gemtuzumab ozogamicin), NEUPOGENe {fil rastimg OncoVACCL,%VAREX(r) (oregovomab),
pemtumomaby(l\}‘br%?-lﬂﬁffﬁ%r?ﬁxﬁlﬁ‘@@éﬁh rfﬁl ggéll’?/)z, %%ﬁﬁépéﬂystim, sizofilan, teceleukin,
THERACYS (Bacillus Calmette-_G%erin , ubeqéi)mex, VIRUL| Irc\sle %imm@?éher eutic, Lorus
PharmaceuticAf&§229b0 ( fic iRee ?tﬁﬁpﬁ%%é My B2 S rachlorodecaoxide
(TCDO)), PRQLtbiNg alaastaukinyeuDiaXie-fihnind 2 fas BN A RN @e(daclizumab), ZEVALIN
(90Y-Ibritumo%%%£%)(§@q the like. [00145]Biological response modifiers are agents that modify
defense mechanisnis of living organisms or biological responses, such as survival, growth, or
differentiation of tissue cells to direct them~tg-hayve anti-tumor activity and include krestin, lentinan,
sizofiran, picibanil PF-3512676 (CpG-8954 nimﬁx and the like. [00146]Pyrimidine analogs include .
cytarabine (ara C or Arabinoside C), cytoSine arabino3

5-FU (5-fluorouracil), floxuridine, GEM&ﬁi@(gemé
(triacetyluridine troxacitabine) and theﬁke. [00147]Purine analogs include LAN/IS (thioguanine) and
PURI-NETHOLe (mercaptopurine). [00148]Antimitotig agents include batabulin, epothilone D
(KOS-862), N-(2- ((4-hydroxyphenyl) o)pyridin-3yy1)-4-methoxybenzenesulfonamide, ixabepilone
(BMS 247550), paclitaxel, TAXOTER docetaxel), PNU100940 (109881), patupilone, XRP-9881
(larotaxel), vinflunine, ZK-EPO (synthetic epothilone{ ang the like. [00149]Compounds of this invention
can also be used as radiosensitizers that it (£4)

doxifluridine, FLUDARA(r) (fludarabine),
inePTOMUDEXe (ratitrexed), TROXATYLTNI

(00287} The title compound 2-(1-(benzo[d]thiazol-2-ylcarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-y1)-5-(3-phenoxypropylithiazole-4-carboxylic acid (24) was
prepared by the following procedure: To ethyl 5-(3-phenoxypropyi)-2-(1,2,3.4-
tetrahydroquinolin-7-yl)thiazole-4-carboxylate (244) (18 mg, 0.0.42 mmol) and N-
(benzo[d]thiazol-2-yl)-1H-imidazole-1-carboxamide (M) (10 mg, 0.042 mmol) was
added DMF (2 mL) and stirred at rt overnight. The reaction mixture was diluled with
E(OAc, washed sequentially with NaHCOs, waier, brine, dried over MgSOy, filtered,
and concentrated under reduced pressure to provide ethyl 2-(1-(benzo[d]thiazol-2-
yicarbamoyl)-1,2,3,4-tetrahydroquinolin-7-yl}-5-(3-phenoxypropyl)thiazole-4-
carboxylate. LC/MS (APCI): m/z 599.5 (M+H).

[00298] To ethyl 2-(1-(benzo[d]thiazol-2-ylcarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-y1)-5-(3-phenoxypropylthiazole-4-carboxylate in 1:1 MeOH
and THF (2mL) was added LiOH (5 mg, 0.21 mmol) dissolved in water (2 mL). The .

reaction mixturc was stirred at 60 °C for 1 hour. The reaction mixture was

concentrated under reduced pressure. To this crude material was added water and
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enhance the efficacy of radiotherapy. Examples of radiotherapy include external beam radiotherapy,
teletherapy, brachytherapy and sealed, unsealed source radiotherapy and the like. [00150]Additionally,
compounds having Formula | may be combined with other chemotherapeutic agents such as
ABRAXANETmM (ABI-007), ABT-100 (farnesyl transferase inhibitor), ADVEXIN(r) (Ad5CMV-p53
vaccine), AL#@COR()o MEVACOR(r) (lovastatin), AMPLIGEN(r) (poly?Ep8i§2963:4 synthetic
RNA), APTOSYN(r) (exisulind), AREDIA(r) (pamidronic acid), arglabin, L-asparaginase, atamestane
(1-methyl-3,1{selinnesandeesiath 4ndicna)g VAR s flag pretarin) AXEHIBE62 {odmitedstatin
derivative) BEC2 (mitumomab), cachectin or cachexin (tumor. necrosi vaxin (vaccine),
CEAVAC(r) (¢4 grat\?&rc}}é?ﬁ 3 %E@gﬁﬂg&ig(%%r%ro e)% ?f%o %Bfﬁ#&%ﬁm%%{a%%l ﬁéld%(ydrochloride),
CERVARIX(rn{hofribndssipiameviruds (labeme] d0Ham (@) (carearmpg X ARl cy clophosphamide); H:
ADR'A'V'YC'Ne(%%?zw%ﬁﬁUﬁ&%@@éﬁ@ﬂ%ﬁ%&é@f@ﬁl%ﬂ%ﬂ%ﬁp&dleia(@m@), QYPATTM

(cyproterone acetate), combrestatin A4P, DA 9)EGE tic tr ocatl omains of
diphtheria toximMsE Q/M%Zl-@fﬁ@lﬁﬁ%é?f&ﬁ gr?%fﬁu?el%ﬁqaﬁ%raﬁg nc":’taélr?{bﬁ‘?gg‘s?MlD-lmRTm
(diphtheria toxigg), siagarbazines dactED N6, 8-dinfetylxaHihétdie-A=atétiBrBcIIDMXAA),
eniluracil, EVI ajamipe IMER1E N%ﬁﬂ!ﬂ@éﬁ?%@ﬂ‘ﬁ, igtion), discodermolide,
DX-895If (eané%gl ,Eég%é)%%;ﬁ%ﬁ@épog% (eap’ithil)cine B), GARDASIIB_(r) (quadrivalent human
papillomavirus (Types 6, 11, 16, 18) recombim{;n\@ggywe), GASTRIMMUNE(r), GENASENSE(r), GMK
(gangliosidc conjugate vaccine), GVAX(r) (prostate cancer vaccine), halofuginone, histerelin,

hydroxycarbanige opndreniaiReisof &t M ARiRABE eatRE BB QRN SHRKIN besudotox),
IL-13-pseudomonas exotoxin, interferon-a, inteéf&r n-7, JUNOVANTM or MEPACTrm (mifamurtide),
efo

lonafarnib, 5, 1EFARRO TSR TSI Afitfo¥ine (hexadecylphosphocholine), NEOVASTAT

(AE-941), NEUTREXIN(r) (trimetrexate gfucuronate), NIPENT(r) (pentostatin), ONCONASE(r) (a

ribonuclease enzyme), ONCOPHAGEﬁi{ = ine treatment), ONCOVAX(r) (IL-2 Vaccine),
D

ORATHECINTm (rubitecan), OSIDEM(r) (&}
monoclonal antibody), paclitaxel, PANDIN 3
20(S)protopanaxadiol (aPPD) and 2qg§}|$tgtopan a#riol (aPPT)), panitumumab, PANVAC(r)-VF
(investigational cancer vaccine), pegagpargase, PEG Interferon A, phenoxodiol, proearbazine,
rebimastat, REMOVAB(r) (catumaxotaty, REVLIMID(r) (lenalidomide), RSR13 (efaproxiral),
SOMATULILNE(r) LA (lanreotide), S TANE(r) (acitretin), staurosporine (Streptomyces
staurospores), talabostat (PT100), TARGRETIN(r) (bexarotenglsyTAXOPREXIN(r) (DHA-paclitaxel),
TELCYTA(r) (canfosfamide, TLK286), temilifene, TEMODAR(r) (temozolomide), tesmilifene,
thalidomide, THiRAJPPEdR] 0- he lyAEEAZ@MiBGr3iflopicolinate (25A).
dihydro-6-methy1-4-oxo-5-(4-pyridylthio)quinazoline dihydrochloride), INTERADETm (adenovector:
DNA carrier containing the gene for tumor necrosfs factor-a), TRACLEER(r) or ZAVESCA(r)
(bosentan), tretinoin (Retin-A), tetrandrife, FR (arsenic trioxide), VIRULIZIN(r), ukrain
(derivative of alkaloids from the greater cel@ndine plant), vitax'sn (anti-alphavbeta3 antibody),
XCYTRIN(r) (motexafin gadolinium), XINLAYTM (atrasenf&?& XYOTAXTm (paclitaxel poliglumex),
YONDELIS(r) ét{fbectedin), ZD-6126, ZIN R ({ dexrazoxa ZOMETA(r) (zolendronic acid),
zorubicin and oﬁgé':][ooﬁ“ﬁﬁlﬂ?‘&%‘%é’?ﬁf:%ﬁﬁr{#% %é ’c)%ri nél%og?n)dlﬁlss%gég% Oé’a ac%m%ltaneous or
sequential regimemiihest dcmimistgiretiBegeid it afe.thd Tommpihiatieri-bak s @dministered in two or
more admi”iSt£§H%%?&Qil%‘?s"hﬁﬂ‘?%&}ﬁ%ﬂi%@“@@ﬂﬁ%Qﬁtﬁﬁ@&dﬁ@iﬁiﬁt&a@a,fﬂﬁiﬂg separate

ingle

formulations or a pharmaceutical formulation, and consecu&\é%ggn*nistration in either order,
S

wherein prefer3 Bt @%ﬁﬁ?é“ﬂ@?ifﬁﬁ%ﬂ@l?&fﬁf‘(%‘?%‘fl)w&%ﬁw URSRESTSly exert their
biological activitiggi{e@d524ecokdinghteinahndtie irembadinegntidthd. Ppres@hitinhvétigon provides for
compositions for treating, disea i atient durin ich:J xpressed an
anti-apoptotic geesf-rf(’ 310 ﬁ%{egtg%stggﬁpgg}ﬁ%ﬁg E“oaﬁﬁqéxr%ﬁg ?nﬁ%@ri%%ﬁ’og%@?)%eutically effective
amount of the E8mpdlidd)oT BéiAtllmlahd’AHiethpeutically effective amount of one additional
therapeutic agent or more than one additional therapeutic agent. [00153]In another embodiment, the
present inventibPCF@%Ides ﬁﬁ&é’étﬁﬁ’@?@ﬁ?&aﬁ?ﬂ@@%@ﬁ’é&‘in a patient during which is expressed or
overexpressechapsuidPeRiatia)Balnshetpiaiesaaid methods comprising administering to the patient a
therapeutically effective amount of a compound of Formula | and a therapeutically effective amount of
one additional therapeutic agent or more than one additional therapeutic agent.
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[00154]In another embodiment, the present invention provides for methods of treating mesothioloma,
bladder cancer, pancreatic cancer, skin cancer, cancer of the head or neck, cutaneous or intraocular
melanoma, ovarian cancer, breast cancer, uterine cancer, carcinoma of the fallopian tubes, carcinoma
of the endometrium, carcinoma of the cervix, carcinoma of the vagina, carcinoma of the vulva, bone
cancer, ovariavocaneesporvical cancer, colon cancer, rectal cancer, cancengftiasdigdegion,
stomach cancer, gastrointestinal (gastric, colorectal, and duodenal), chronic lymphocytic leukemia,
esophageal cancer, cancer of the smalbigtestinencancer of the endocrine system, cancer of the
thyroid gland, cancer of the parathyroid gldind, cancer of the adrenal gland, sarcoma of soft tissue,
cancer of the urethra, cancer of the penis, te&ficwartancer, hepatocellular cancer (hepatic and billiary
duct), primary or secondary central nervous systém tumor,(p¥dary or secondary brain tumor,
Hodgkin's disease, chronic or acute leukemia, chronic myeloid leukemia, lymphocytic lymphomas,
lymphoblastic [E@&Hik, fofftutarayirpestREraberptisiel i &lighdiemebf T-cell or B-cell origin,
melanoma, Mgkl myBIeRBarah CHNEETs. D vatial SarKeroga-cgal. celllandcbher, prostate
cancer, small ggll g, capeer, canger ol MeJdney.and gueterfensl el carcinoma carcinoma of the
renal pelvis, n op% M< ot the central NErvous system, primaty cen ral Nervous system lymphoma, non
Hodgkin's lymgtimetad spihZteiis ttnorsaeaiheseterprg iaiad pitditarjendenensedereocortical

cancer, gall blagaes cancri, GalcehQhiNg-aRIRRR rSNRRNIIASAHCINYRIKI 983 cam®,) neuroblastoma,
retinoblasitoma, or a combination of one or more of the i(bov%ﬁancers ig’a z@ﬁierét_,1 id methods
8?19?) o

comprising adﬂﬁi‘ijfﬁf?ﬁﬁaiﬂ’fé’% TR TRt RcAN B A BRI e et Formula |, or a
pharmaceuticallgenipasiion. toerehf ang daeipdbse thanddney ab étopasider viaetisiine CHOP,
rituximab, rap? g(&q{ Ié—(%lgg)ﬁ[?rs ortezomib. WO 2010/080478PCT/US2009/068400
[00155]Suitable"dosages Tor any’of the above co-administered agents are those presently used and
can be Iowere?%% the %?E?in?x%ﬁ?&%h@yﬂgﬂ)n J1he newly identified agent and other
chemotherapeutic agents or reatme_nts%}g)0156 he combination therapy can provide "synergy" and
prove "synergiEEropisnyhe st iainnaest AGhe active ingredients used together is greater than
the sum of the effects that results fromégsing the compounds separately. A synergistic-effect can be
attained when the active ingredients are: “fonfmlated and administered or delivered
simultaneously in a combined, unit dosag atiap(2) delivered by alternation or in parallel as
separate formulations; or (3) by some other regimen. Whegpgeljvered in alternation therapy, a
synergistic effect can be attained when the compounds are administered or delivered sequentially,

e.g., by differept dgestjons irsepargtessyringss asé paradaipilz dotap&utos;, drirgaparate infusions. In
general, durir_lgvﬁglefgat' n \Jhsel{gﬂé’d an.g uegcg)\{%g%%%gs(_e QI(@?}TBR:%%EB’-G ingredient is administered

sequentially, i.e., serially; whereas in combination therapy, effective dosages of two or more active
ingredients ar&iganinstdreditdptrgeibons 138y <L dnbihedr ammbainienerthiefiedehbinvention

provides for methads aftreating fiaeasesanLapdiioneassec exacarhaediby.adesting from an
excess of, or sire tivation of lets in a patient comprisin ministering.thereto a
compound of 5 r%ﬁlaanciii, %?rteé‘%tﬁ%r% %%E[%al Coif egisliq’ti%hna%%grae% .tfﬁ%%dﬁ'gs%gé&%geused or
exacerbated byombisxdessiok; prasedesiccthsistivaiibhofe platdletsinthide, Blitwre adt limited to,

essential thromQeey e it REHAXIIE BHANSLATM £:3HIR-BYRIAI8 PaHB e us Bl Andestenosis,
cardiovascular disease, perioperative antiplatelet therapy, device-associated thrombi and

complications S¥SBRREIAPIETRRIIfR2 BRI HESRE rhEt sl Bt s AN 128 ntial

thrombocythemiavidd ¢ @artad e bemin desitadeniat0Po@y- (2005)%-42(4), 230- 238 and also in New Eng,

J. Med., 2005, 353:1, 33-45. invol te ' | i [ d in Seminars
in Throm bosis’bg%rmgité% @%ﬁ@@éﬁ%‘ﬁéﬁ%ﬁgﬁm h@%ﬁ@gﬁgﬁ%@%z&eﬁéﬁ%gézstenosis is
reported in JoltHabof Shbical-Rathtddgi(2006Y 683, 232-239. The involvement of platelets in
cardiovascular disease is reported in International Journal of Clinical Pragtice (2003), 57(10), 898-905.
The involvemeHt & Hdtele SR feAeiRaraiivi A iipIemaaY e s hepoitetsHIBERaEIGf Thrombosis
Thrombolysis. Disgases eesg@nditions that result from elevated platelet levels include bleeding, '
thrombosis or other thromboembolic complication, initiation or worsening of other diseases or
disorders of the blood, such as "sticky fateleti syhttirome. [00159]In one embodiment, the present
invention provides for methods of reducing umker gf platelets in a patient and treating
pro-thrombotic conditions and diseases that are d(!‘uaracterized by an excess of, or undesired activation
of, platelets, by administering thereto a compound of Formdfl [00160]In another embodiment, the
present invention provides for methods of treating essential thrombocythemia in a patient comprising
administering thereto a compound of Formula I. fhin certain aspects of this embodiment, in one
embodiment, the present invention provides for a method of reducing the number of platelets in a
patient and treating essential thrombocythemia. (00161]Iin another embodiment, the present invention
provides methods of treating polycythemia vera in a patient comprising administering thereto a

compound of Formula | which inhibits the activity of an Bc1-xL family protein member. Within certain
acnacte Nnf thic emhndiment in one embodiment the nrecent invventinn nrovvidee methode nf rediicina




[00163]In certain aspects, the present application provides a use of a compound as described herein
(e.g., compound of Formula 1), or stereocisomer, geometric isomer, tautomer, solvate, metabolite, or
pharmaceutically acceptable salt, prodrug thereof, for treating a disease or condition. Exemplary
diseases or conditions include, for example, any of the diseases or conditions caused, exacerbated by
or resulting from zneseess of, or undesired activation of, platelets discusietEBMFEEN of the
cancers discussed above, or any of the autoimmune diseases discussed above. In certain

embodiments p§ A wpes prgw{?lﬁ@&limggrgﬂ%sﬂ4%ogaﬁap@w&di @xfolfyaﬁﬁelﬂd)allls)clﬁtisﬁer%oisor?]er, f
geometric isomer, tautomer, solvate, metabolite, or.pharmace eptahle salt, prodrug thereof,
is used alone.4 zt")@éarmérfﬁ'ﬁié%ﬁ eolﬁ}sﬁfnt’ﬁga%%tr{ﬁﬁ a@ﬁﬁ%&%ﬁ?@oﬂ%@ﬂﬁ% (%?16% a ?Ilt%?lstereoisomer,
geometric isomenteiftanmeansdhrabel Métaisdlitd, tr. p%m%wﬁ@@bwé@ab*@mgﬂ}@rodrug thereof,
s used in s Rt f & CORRIRRIGN ISIER. 15 AFNARSHARIS, JOpLGALTIG fplowing examples are

provided simply to illustrate the invention. The examples provided should not be construed to limit the

claimed inventionr inteatsdvehilptsd 02 858V e prds 100 t6 8 [Trittha(Bxahip @S HESERBEY below, unless

otherwise indigaiedalhbiRrperatises e ~et forbon desraes LelsiveiRaagaats warespurchased from
commercial suppliers such as Aldrich Chemical Company, | ancaster, TC| or Maybridge, and were
used without fi ﬁ%%&"ﬁ*ﬁ&é%%@ﬁ%?@%&%%@%?&eg ﬁ?ﬁ%ﬁ%eﬁflr ’é%% 51%?%3?&# f%rrp':ﬁ[gggl]ow were done
generally underkcpositivetpregsuieof firEdyen o edgestoriwitparddsifid tllge{iftlessiotherwise stated)
in anhydrous splyents, and ihe.serctionflasks.weye Mriceliv fitesydth ubbensepipor the

introduction of}substrates and reagents via syringe. Glassware was oven dried and/or heat dried.
Column chromBdERpRPWHE 2 rBIGER ot £ Biddige vy deb{ ARt Byid ‘Corporation)
having a silicagg! gofusmnes, an a silica SEP PAK(r) cartridge (Waters) or on an ISCO chromatography
system (Manufacturer: Teledyne ISCO) having a silica gel column, or manually using a glass column
as generally follongng the tgelpicrespdasiorbéd-byoib C-1Btilkysee, 33, W. C.; Kahn, M.; Mitra, A../
Org. Chem. 1%{?&14%(&@ 2%%;3% . IHNMR spectra were recorded on a Varian or similar
instrument operateré t 8]8 or 4 z. IFINMR spectra were obtained in deuterated CDC13, -
ele-DMSO, CH30D or de-acetone solutions|(reported in ppm). When peak multiplicities are reported,
the following abbreviations are used: s (Si doublet), t (triplet), m (multiplet), br (broadened), dd
(doublet of doublets), dt (doublet of tripletg). C g constants, when given, are reported in Hertz
(Hz). When possible, product formation in th’:{a reactiol Q@ gyres can be monitored by LC/MS,
performed either on an Agilent 1200 Series LC coupledto a'6140 quadrupole mass spectrometer

using a Supelcg,fsgghtis EAQE%Q@4Q@%W1EE_&£@%@&9Wi@&lg&g@(gﬂﬁﬁg/_ol acetonitrile/water

(with 0.1% trifluoroacetic acid in each mobile phase) within 1.4 minutes and held at 95% for 0.3

minute, or on &IPERSREIOAR) AEEERA Y 2 BHEH S RS TINY LR HME $8™58Iumn with a
linear gradientvai5%at05 % sratofittpdueiet (withiOl096driftudrdaceticcaciddimegctivrdbile phase) .
within 5 minutes. sl el 1 9596, Jo%, hRYS, OF SRR HREM O Al phhrgviations used o

described reagents, reaction conditions, or equipment used are consistent with the definitions set forth

in the "List of stepdiayer AePSidiiriedatrs sererRred pIBRSHEEcTd AP BYEIPIifR & TOrganic
Chemistry (an Amenears Ghempisal Sacietydexsnal): -hhemfolowmg eliresedionsuised herein have the

the meaning as follows: rt = room temp =2.6-di ylaminopyridine; DCM =
dichlorometha@EﬁH I‘—H11\111}—5‘[}%3((:%30/%I ?aﬁbﬁéfgﬁtﬁe?ﬁ%a h%%gggicdglg&gyﬁﬁg lse‘, FA =
trifluoroacetic aui bCAAS (2Higd.2hi@majoyfapiylmass spectrometry, APCI = atmospheric pressure

chemical ionization, DC1= desporption chemical ioniziation, MS = mass spectrometry, MeOH =
methanol, DMAGSRERIdimeiiepléc SrensivtoE G i-aetisthénibl Fidsteiravestiel)2ESI  clectrospray

ionization, FMB; 5 payamemoxybenzyl Rk mReiielemmmenetk)DIAD diisopropyl azodicarboxylate, DMF
= N,N-dimethylformamide, DCE = dichloroethane and Et3N = triethylamine. Example 1[0 0 1 68

]Synthesis of 2-0 -(benzo[d]thiazol-2-ylcarbamoy1)-1,2,3,4-

tetrahydroquinolin-7-yl)-5-(4-methoxyp tazole-4-carboxylic acid (1): [ 00169 |Step 1:
Preparation of 3-(4-bromophenyl)propangic 1A}y Br (1A)
s
(25F)
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[ 00170]2,2-dimethyl-[ I,3]dioxane-4,6-dione (120 g, 0.84 mol) and 4-bromo- benzaldehyde (153.4 g,
0.84 mol) were dissolved in 300 rnL of TEA and acetic acid. WO 2010/080478PCT/US2009/068400
The reaction mixture was refluxed for overnight. At which point, the reaction mixture was diluted with
water (4 L) and acidified with 6M HG (1 L) until pH = 2. The precipitated solid was filtered off and
washed with egiluiteahligsdzsthen dissolved in 5% NaHCO3 solution. The aguanissmakasbation was
washed with ether (4x500 mL), filtered and acidified with diluted HC1. Then filtered and dried under

vacuum to pro g (679 8 [ m&ﬁﬁd@&}w id (1A): 11-1
NMR (DMSO g%%%i%g?MHz%\ @@BH}%@%&{&Q PR E:M%(’Q QZH) 7.5 (m, gtﬁk? 12.2 (s, IH). [00171

]Step 2: Prepé?&ﬁd%?@%%ﬁ?&?%@ﬁ%@@&%@@ﬂ%ﬁg (1B Tspql gpptassivm acetate

[00172]3-(4- B(gmqu]armmﬁﬁpmmdcs(amelneﬁ;)déaéasegqxﬂ)lcﬁgmmmbmas(dml\mlzm 40 mL SOCI2 and
the mixture were r f|u tes. Atw oint.the solve a nder reduced
pressure to quanP tlve (Pﬁjee (&J E%sr% r%‘nény )"trrlolps)?oﬁﬁpghlg%\ie) 5\% nﬁ%a%géken on to the

next step imm@ﬂh@l}oll()@iﬂ@]@(ﬂsEmwmﬂﬂeﬁm%r@ﬁ@ﬁﬂeérﬁbm%”@@@é ngnEenol ) was dissolved

in 300 mL DCManghAAE 13423 +/Brlnilel Bdnekd Waa M@@M%A&Qaﬁi@@mw@%&d the reaction,
the mixture was heated to 40 C and refluxeg for ZO mlré%tfgs and theré&ugred 3 ice. Dilute HCI

aqueous solutiiRFAE SR ABACA At AR AIRE oS Bt S0f SPINTH ik ffher“THe organic layer was
washed with 2ivkdG4. Abeeods selutidnywaterfaddpfing: Xieproblvotavasaplyifiedilyacolumn

chromatograpty o iiSp6e] g:‘!ﬂ&l@&W*%%EM?@@%@?%%M&%%?{%% i, Afer removing

solvent under Vacuum;, 23 5%) of the desired product 6-bromo2,3-dihydro-1H-inden- 1 -one (1B):
1H NMR ( DM@@%@@Q@W ‘8*2th ﬁr(‘bﬁ-”ﬁéﬁfmﬁbﬁr} 3725%%"?&?0‘1‘11@)‘ D (tdfr), 7.85 (m,

1H). 500174}8@194}?@&? Qﬁaﬁﬂﬂm@) GLﬂmma-@@edmmrmlsetmd@s@.s@rqemﬁmas(m) OIor(|(1c:) WO
2010/080478P S 4 y! in ride (12.15 g,
142.95 mmol, ¢ %éﬁ gﬁ%%gingﬂ %Pgt&%nﬁé cbis for e g()&? gl%ﬁ gﬂe’tzsffei' 42.95 mmol,

1.5 eq) followedl by 6-bromo-2,3-dihydro-1H-inden-l-one (113) (20 g, 95.3 mmol). The reaction mixture
was heated to reflux for an hour (TLC 6:1 Hexanes/EtOAc shows that the desired compound (IC) is

consistent witH 888 $8drtingkerchePsspare R Thevdatrichhineitelwdsditren concentrated. Water was

added to the resigiRditbR:PrECIPIAR s ¢ofiegted by filtration. The solids were washed with water
and dried to provide 11.5 g (89%) of the desired product (Z)-6-bromo-2,3- dihydro-1H-inden-l-one

oxirne (IC): 4-1-NMR (DMSO-d6, 400 MHz): 62.7 (m, 2H), 2.9(m, 2H), 7.25 (m, 1H), 7.45(m,1H), 7.6(s,

“1H), 11.05(s, 1H). N o)
[ND\@D)LOK
A = (25G)

[00313] Tert-butyl 6-bromopicolinate (25A) {157 mg, 0.61 mmol) in 1,4-
dioxane (1.0 mL) was added dropwise to |-methyl-6-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-1,2,3,4-tetrahydroquinoxaline (25F) (167 mg, 0.61 mmoi). K.zCO_;;
(207 mg, 1.52 mmol), tetrabutylammonium bromide (19.5 mg, 0.061 mmol}), and
dichlorobis(triphenylphosphine)palladivm(il) (17.9 mg, 0.024 mmol) in 1,4-dioxane
(2.0 mL) and water (1.0 mL) at rt. The mixture was microwave (150W) heated to 100
°C for 30 minutes, cooled to 20 °C, diluted with water and extracted with EtQOAc. The
organic phases were washed with brine, dried over NagSO;, filtered, and concentrated
under reduced pressure. The crude material was purified by flash column
chromatography on silica gel eluting with a gradient of PE:EtOAc 100:0-70:30, to
provide 76 mg (38%) of the desired product rert-butyl 6-(1-methyl-1,2,3 4~
tetrahydroquinoxalin-6-yl)picolinate (25G): "H NMR (300 MHz, MeOD) 3 7.84-7.78
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[00176]Step 4: Preparation of (Z)-6-bromo-2,3-dihydro-1H-inden-1-one 0- triisopropylsilyl oxime (11)).
(ID) [00177]A solution of imidazole (11 g, 162 mmol) in 100 mL of dry DCM was added dropwise to a
solution of (Z)-6-bromo-2,3-dihydro-1H-inden-1-one oxime (1C) (18.2 g, 81 mmol) and triisopropylsilyl
chloride (23.3 g, 121.5 mmol) in solution in 40 inL of dry DCM. The reaction mixture was stirred for 16
hours at rt. It Wask#éioitered to remove the precipitate and the filtrate WsSTEOREEHERY under
vaccum. The crude material was purified by column chromatography on silica gel to provide (Z)-6-
bromo-2,3-dihydrand H- e r: One Dsoprenyisily oxong (), 7, crade prodagtilas taken on to
the next stepggrge%et%j‘g. 00178]Step 5: Preparation of 7-bromo-1,2,3,4-tetrahydroquinoline (1E). Br
(1E) [00179]BFtEt20%(49.2°g, 56.7 mL, 346.2 mmol) was added to a solution of .

(Z)-6-brorrio-2[3- ‘%ﬁ;ggrgl%i%%%%-']i%&gtgﬁr&ﬁg@_@@ﬂ)@j@%&ﬁ@z@@ 0, 173.1 mmol) in 400 mL

of dry Et20. Me2S. ( mL 415.5 mmol) was then added dropwise. The reaction
mixture was h&gtdnmeybrliorshdd Reutdshivded By alie-aobvicbrtiddrtiether until complete
disappearance of starting material). The mixture was cooled to 0 C and dropped to ice/water
cautiously, followed by 60 mL of 1:1 sqlution of water/concentrated FIC1. This reaction mixture was
heated to 70 C for 80 minutes and th ¢ to It and stirred for 3.5 hours, washed with
Et20. The pH of the remaining aquectig-phagewasws o pH > 10 with 5M NaOH and extracted
three times with Et20. The combined gkganic phasgs were washed with brine and dried over K2CO3.
The crude material was purified by% lunth chromatography on silica gel eluting with a gradient of PE:
EtOAc (100:1) to provide 11.2 g (3%%79f the desired product 7-brorno-1,2,3,4-tetrahydroquinoline
(1E): IHNMR (DMSO-d6, 400 MHZ)=&1.7 (m, 2H), 2.6(m, 2H), 3.15(m, 2H), 5.9(s, 1H), 6.45(m, 11-1),
6.55(m, 1H), 6.75(m, 11-1). LC/M&(ARCI): m/z 211.7 (M+H). [9(%% 0]Step 6: Preparation of
1-(7-bromo-3,4-dihydroquinolin-1(2H)- yDethanone (1F). (1F) 81]To

7-bromo-1,2,3,4- ydroguingline fﬁeE 1.0.q, 4.7 mmob).in DCM (30 ml) was.added TEA (1.6 mL,
12 mmol), aceglﬁcéa%r%;g dridét"3 (Tlf%rﬁﬁ,o %nrﬁi ﬁ%aéan é‘;}}?g?r&]ei?ﬁgorgiﬁy%o urlrr]lﬁ% lg%j}e reaction was
allowed to stirdpicebnsa B5GosIvhie. dhirorielg y fairspiraHereedlidittaixdure was added TEA

(1.6 mL, 12 mpnabyAcsticanmwosiden 13lambnie el At mpidine (o) iis Hisamol). The
reaction was allowed fo stir at rt for124 hours. Th(te re ctign migl(tur was concentrated under reduced
pressure. The SrGHE i T8 a8 i P RETIHE S RS AL SF b R S SRS 5818 Eing with a
gradient of 0 touit@G8mEIQAC fiedhiex dagsodypro vitherla@ergi(91 06 s dicthes b siegivptbduct
1-(7-bromo-3 4:gihyd otk 2400 ReSBaRIRE IR -GS AN Ghd 0z REBp o W)

tert-butyl 6-(4-(benzo[dlthiazol-2-ylcarbamoyl)-1-methyl-1,2,3,4-

tetrahydroquinoxalin-6-yl)picolinate (25H): 'H NMR (300 MHz, CDCL;) § 8.14 (1H,

s), 7.88-7.77 (2H, m), 7.74 (2H, d), 7.54 (1H, d), 7.34 (1H, t), 7.22 (1H, 1), 6.71 (1H,

d), 3.97 (2H, ), 3.49 (2H, £), 3.02 (3H, s), 1.56 (9H, s).

[00316] Step 9: Preparation of title compound 6-(4-(benzo[d]thiazol-2-
yicarbamoyl)-1-methyl-1,2,3,4-tetrahydroquinoxalin-6-yl)picolinic acid (28).

[ 0
N ’N\ OH
HNAO =
8" N

@ (25)

[00317] The title compound 6-(4-(benzo{d]thiazol-2-ylcarbamoyl)- I -methyl-
1,2,3,4-tetrahydroquinoxalin-6-yl)picolinic acid (25) was prepared by the following
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[00182]Steil 7: Preparation of 1-(7-(4,4,5,5-tetramethy1-1,3,2-dioxaborolan-2-
y1)-3,4-dihydroquinolin-1(2H)-ypethanone (1G). [00183]To
147-bromo-3,4-dihydroquinolin-1(210-ypethanone (1F) (6.0 g, 24 mmol.), potassium acetate (4.63 g,
47 mmol), bis(triphenylphosphine)palladium(ll) chloride (1.66 g, 4.7 mmol), and bispinacol ester
boronate (7.7¢@ 28/mmal) was added toluene (100 inL). Nitrogen was bubblestitweossgmthe reaction
mixture for 5 minutes. The reaction was heated to 100 C and stirred overnight. The reaction mixture

was cooled to Fg[o&lgﬁ}gd Wiﬁ]l‘le%‘r%%&lé'gﬁﬁe@mb}%%&@d %g&gg%%@g%g,m@gr reduced pressure. |

The crude residue was pur column chromatography on silica gel eluting with a gradient of O to
80% Et0Ac in frexenidiitisasicdridearbampyiobomstbrl e d dsirdapyisauenaseing 4, 5 5-tetramethy1-1,3,2-
dioxaborolan-21yhishddinedipasnelin 128inyDeinsnone 61G)) kA/MS ABGHiRz301.0 (M41).
[00184]Step 8: Preparation of ethyl 2-amjno-5-chloro hiazgle-4-carboxylate H2N QEt CI(1H)
[00185]Ethyl LD AFEReR CLHBAYETE (7 2 o A RN Hoa BoFRBFREERRn
N-chlorosuccinimided4v0gli3tyiwmhot) Ancadissal vedd inacetonitris (Bl ALheT @ Yixture was heated at

mild reflux (>G5, Lo haws: ybasayamibn.die fashoas sooladia. ang decolorizing carbon was
C t [ [

added to the mixture which was further diluted with EtOAc. The resulting slurg was filtered through a
pad of silica affdréddicediizastinrfdebrealivedpad3SirdtOMRRIO BIE7. P8I dfe’Besired product
ethyl 2-amino-3ghlprothiazale st:canbexylated &4 )m] hexanalytisat data gnishisoaqmpaynd
corresponded to that prewousgﬁrﬁeﬁ)orted #sﬁe, South, M. S. \l Heterocyclic Chem. 1991, 28, 1003.).
[00186]Step 9° PrépHratior Bf St 2P ERAFTAL B R carboxylate (11). [0 0 1 8 7]Ethyl
2-amino-5-chlorothiazole-4-carboxylate (111) Q{g{gﬁ 668.1 mmol) was added in portions to a solution
of tert-butyl nitrite (12.0 mL, 102 mmol) and copper% f%bromide (22.8 g, 102 mmol) in acetontrile (351

mL) atii. Ther ing mixture was heatec r 2 ho | t jxture was cooled
to rt and partiti%b tweeﬁ%l(lle%?(gli;%E%n(ﬁj%%\)%%@ﬁ%%g}%#g%gggc%?fgr}]{[%gyg ll-?gig](%( mL). The '
aqueous layerisaByaxerairesaline-DER(CorkensavRiepardricel dsmpihetf brganic extracts were washed
sequentially with water and brine and drjed over solid MgSO4. Filtered off the solids and concentrated
under reduced pressure. The resulting ;@sid e was purified by column chromatography on silica gel
eluting with a gradient of 0 to 30% EtQAc I » brovide 8.83 g (47.9%) of the desired product
ethyl 2-bromo-5-chlorothiazole-4-carboxytate-(14). "Fhe apglytical report for this compound matched
that reported previously (see, Hodgel'gitg,,lgf.\\].; K M. T. Org. Left. 2002, 4, 1363). 1001 8

8]Step 10: Preparation of ethyl 2-(1é5;%?tyT-1,2,3,4-tetr§/:roquinolin-7-

y1)-5-chlorothiazole-4-carboxylate N1001891To
1-(7-(4,4,5,5-tetramethy1-1,3,2-dioolan-2-y1)-3,4- di }5droquinolin-1(2H)-yDethanone (1G) (1.24
g, 4.12 mmol), ethyl 2-bromo-5- chigrotitiazole-4-carboxylatg (1) (1.12 g, 4.12 mmol), lithium chloride
(0.52 g, 12.4 mmol), tetralcis(tripheny phosphine)palladiu®476 g, 0.412 mmol), and cesium
carbonate (4.03 g, 12.4 mmol) was added 1,4-dioxane (3 ) @s water (10 mL). Nitrogen was
bubbled through the reaction mixture for 5 minutes. The reaction mixture was heated to 100 C and

stirred overnight.oEn® reactfiaesh mixpusparifisscataiethio JthodtsegwitmiisdAcafiltered through Celite, and
concentrated under reduced pressure. To the crude residue was added EtOAc and water. The layers

were separated and the aqueous layer was extrééted with EtOAc and the combined organic
&
ZN0H  (26A)

[00320] Concentrated sulphuric acid (19 mL) was added dropwise to a mixture
of 3-hydroxy picolinic acid (23.0 g, 165 mmol) in methanol (700 mLY) at rt. The
mixture was heated to reflux for 72 hours, cooled and concentrated: The mixture was
neutralized with bicarbonate and extracted with EtOAc. The organic phases were
washed with brine , dried over Na;50., and concentrated under reduced pressure to
provide 21.7 g (85%) of the desired product methyl 3-hydroxypicolinate (264): 'H
NMR (300 MHz, CDCl;) 8§ 10.63 (1H, s), 8.28 (1H, dd), 7.39 (2H, m), 4.06 (3H, s).
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extracts were washed sequentially with water, brine, dried over MgSO4, filtered, and concentrated
under reduced pressure. The crude residue was purified by column chromatography on silica gel
elating with a gradient of 0 to 80% EtOAc in hexanes to provide 0.505 g (34%) of the desired product
ethyl 2-(1-acety1-1,2,3,4- tetrahydroquinolin-7-y1)-5-chlorothiazole-4-carboxylate (I .1): LC/MS (APCI):
m/z-365,3 (MW RH0G$80FStep 11: Preparation of ethyl 2-0-acetyl-1,2,3,4B(EXraFRpaPEEtHIYolin-7-
y1)-5-(4-methoxyphenyOthiazole-4-carboxylate (1K). OMe (1K) [00191]To ethyl

2-(1-acety1-1,253 dztefrahyslepauinalinrénich) cSrabipypitianales 4yerskopylatea(t R B350 g, 1.23 mmol),
4-methoxyphenylboronic acid (0.281 g, 1.85 mmol), lithium chloride (0.157g. 3.70 mmol),
tetrakis(triphenylphosphine)palladium (0) (0.142 g,50.12 mmol), and cesium carbonate (1.2 g, 3.70
mind) was added 1,4- dioxane (20 mL) aR mL). Nitrogen was bubbled through the reaction
mixture for 5 minutes. The reaction mixture was heated to 100C and stirred overnight. The reaction
mixture was cooled to rt, diluted with EtOAc, filtere@throg®Lelite, and concentrated under reduced
pressure. The crude residue was purified by column chromatography on silica gel eluting with a.
gradient of 0 t6EPRA0AGITRERLIEE ® HldvitreD) 288 Hioddrydr e U aIREdBduct ethyl
2-(1-acetyll, 23 Aoty abueroghionine/264333(4mpetbaxyphenyQinazoen-sar boxyaie (1K): LC/MS
(APCI): rn/z 436.8 (M+H). [00192] 12: Preparation of 5-(4-methox nyl)-2- 3,4-
tetrahydroquin%ﬁ{n‘f -Véﬁﬁféfz%ﬁlﬁ’ﬁ?zﬁ%&ﬁznchﬁ ﬁc(lﬁ_%te(‘)vrﬁsé%ﬁ%ﬁ Sv Egth%@f%gd

-acetyl-1,2,3, Attt ahyelrorisinodividz-40 Se(@S ke dhe ey tisoach i st (11C) (0.483 g, 1.11
mmol) and K : 1yyas ael HAQ _ 169.(Tihe reaction
mixture was gﬁ)ﬁﬁégﬁle%t%o@g% gd stirr%%% 4%%%urs. Tﬁég%gcg?gqu@gﬁ’omnﬁ%g? by LCMS. To
the reaction nfadrE2Was d4det 815 §- 8.9 mmol). The reaction mixture was allowed to heat to 55 C
and stirred for 24 hours. The reaction mixture was c \ﬁd to rt and concentrated under reduced
pressure. To th&Fddé res%ﬁ%%ﬁegaﬁ’é‘arﬁgﬁﬁa?f%q P THE layers were separated and the
aqueous extragtenasy moiphfighimiphi6 (266N HC1 and extracted with EtOAc. The combined organic
extracts were washed sequentially with water, brine, dried over MgSO4, filtered, and concentrated
under reduced pressure to provide 0.350 g (86%fof the desired product 5-(4-
methoxyphenyl)-z-(l,2,3,4-tetrahydroq§i' iN lazole-4-carboxylic acid (IL): LC/MS (APC1): rn/z
367.0 (M+H). [00194]Step 13: Preparation gnzo[d]thiazol-z-yl)-1H-imidazo|e-l- carboxamide
(IM). S St, N H(154) [00195]To CD1 (1.6 g, 10 erLol) in acetonitrile (30 mL) was slowly added 2-

O

@ (26C)

ron3z41 Sodium hydride (60% in mineral oil, 172 mg, 4.53 mmol) was added
to a mixture of methyl 6-bromo-3-hydroxypicolinate (26B) (1.0 g, 4.31 mmol) and 3-
phenoxypropy! bromide (927 mg, 4.31 mmol) in DMA (20 mL) at rt. The mixture
was heated to 100 °C for 1.75 hours, cooled, diluted with 10% citric acid and
extracted with EtOAc . The organic phases were washed with brine, dried over
Na3804, and concentrated under reduced pressure. The crude material was purified by
flash column chromatography on silica gel eluting with a gradient of PE:EtOAc
100:0-75:25, to provide 1.35 g (86%) of the desired product methyl 6-bromo-3-(3-
phenoxypropoxy)picolinate (26C): 'H NMR (300 MHz, CDCl3) 8 7.52 (1H, d), 7.27
(2H, m), 6.92 (2H, m), 4.25 (2H, 1), 4.19 (2H, 1), 3.92 (3H, s), 2.30 (2H, t}.

[00325] Step 4: Preparation of methyl 6-(1-methyl-1,2,3,4-
tetrahydroquinoxalin-6-y1)-3-(3-phenoxypropoxy)picolinate (261).
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aminobenzothiazole (1.0 g, 6.6 mmoD and allowed to stir at rt for 48 hours, The reaction mixture was
filtered, washed with acetonitrile, and dried to provide 1.44 g (88%) of the desired product
Ar-(benzol[d]thiazol-2-y1)--carboxamide (IM): LC/MS (APCI): m/z 245.1 (M+H). [00196]Step 14:
Preparation of title compound 2-(1-(benzo[d]thiazol-2- y Icarbamoy1)-1,2,3,4-tetrahydro quino
lin-7-y1)-5 -(4wmethasdppheny Dthiazo le -4- carboxylic acid (1). [00197PHrtGaeEdisiiound
2-(1-(benzo[d]thiazol-2-ylearbamoy1)-1,2,3,4-
tctrahydroquinolin-7-y1)-5-(4-methoxyphenyOthiazole-4-carboxylic acid (1) was prepared by the
following procedure: To 5-(4-metho y)-2-(1,2,3,4- tetrahydroquinolin-7-yl)thiazole-4-carboxylic
acid (IL) (0.070 g, 0.19 mmol) and N(benzo[H thigzol-R-y1)-1H-imidazole-1-carboxamide (1M) (0.051 g,
0.21 mmol) was added DMF (2 mL). The réactipn ixtife was allowed to stir at rt overnight. To the
reaction mixture was added EtOAc and water. The“Tayers were separated and the aqueous layer was
extracted with EtOAc. The combined organic extracts Wg;washed sequentially with water, brine, dried

over MgSO4, filtered, and concentrated under reduced pressure. The crude residue was purified by
reverse phase HPLC to provide 0.028 g (27%) of the desited product
2-(1-(benzo[d]thiazol-2-ylcarbamoy1)- '
1,2,3,4-tetrahydroquino|in-7-y1)-5-(4-methoxyphenypthi-4-carboxylic acid (1): LC/MS (APCI): trik
543.1 (M+H). Example 2 [00198]Synthesis of N-(thiazol-2= 1)(%1'I’Jmidazole-1-earboxamide (2). N N1

t.N (2) [00199]The title compound N-(thiazol-2-y1)-IH-imidazole-1-carboxamide (2) was prepared by
the following pk88ed&re: N-%ﬁi%—‘?‘:?/‘f)’-fﬁz’l‘rﬁgﬁ5‘2’&815?@8%638&%@(‘2)6@596}%%r%'a%ollowing a
similar procedur@dpithpt-deseibed omeyampld ddekoppis2-arninbihiazdld-webyiged instead of

2-aminobenzofyiggole e 13 SLEIBTIG NS AQLNAATIR i mPle 3 WO

2010(089478 00]Synthesis of
N-(5-methylthiti#51:2ey 828 Prioit £2618: 120drexarmidets)), RERPLREPERYS) ourde [The title
compound N'(@‘}meﬂj@[kﬁhi@g%ﬂlﬁtﬂd‘&iﬁﬂi@i@gﬁtﬁ‘iﬁhcnylphosphinc)paliadium(ﬂ) (11.3 mg,

(.015 mmol) in 1,4-dioxanc (2.5 mL) and water (1.3 mL) at rt. The mixture was

microwave (150W) heated to 100 °C for 5 min, cooled, diluted with water and

extracted with EtQAc. The organic phases were washed with brine, dried over Na.

444444 . —

J5 DI |
LT FIdLCT il

Was
purified by flash column chromatography on silica gel eluting with a gradient of
PE:EtOAc 100:0-70:30, to provide 27 mg (16%) of the desired product methyl 6-(1-
methyl-1,2,3 4-tetrahydroquinoxalin-6-y1)-3-(3-phenoxypropoxy)picolinate (26D):
'H NMR (300 MHz, CDCl3) 8 7.71-7.23 (6H, m), 6.92 (3H, m), 6.58 (1H, d), 4.31-

4.13 (6H, m), 3.98 (2H, 1), 3.92 (3H, 5), 2.30 (2H, 1).

[00327] Step 5: Preparation of methyl 6-(4-(benzo[d]thiazol-2-ylcarbamoyl)-1-
methyl-1,2,3,4-tetrahydroquinoxalin-6-y1)-3-(3-phenoxypropoxy)picolinate {26KE}.
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carboxamide (3) was prepared by the following procedure: N-(5-methylthiazol-2-y1)-
1/Timidazole-1-carboxamide (3) was prepared following a similar procedure as that described in
example 1, except 2-amino-5-methylthiazole was used instead of 2- aminobenzothiazole in step 13 of
example 1. LC/MS (APCI): in/z 209.2 (M-EI-1). Example 4 [00202 ]Synthesis of
N-(4-methylthvaz21 2999478 H-imidazole-I-carboxamide (4). rs 1 N N N H(&§ ToF20%Y§d%tle compound
N-(4-methylthiazol-2-y1)-1H-imidazole-1- carboxamide (4) was prepared by the following procedure:

N-(4-methylthjaad=Zsy1)- Mrbimpidagnlechesmnanamidey(msoprepatetfollasing a similar procedure
as that described,in example 1, except 2-amino-4-methythiaz ins -

aminobenzotk%gr%gyedrl%qgflé%xi%hﬁs %@gn%lgﬂ%niwgo éé)%ﬁr%%%%glg %qfllg-’l%@é%xg%ngple 5
[00204]SynthesipastNlEHire e lsirikapieshzet-2s har desciimibioranpleatboraniides®y! sit, a+, NN H

[00205]The title conapound NAGHrgrabeneeldithiazal-2-nlirbiyidagslerdicaarexamide (5) was
prepared by the following procedure: N-Z(S- fluorobenzofét i Zm_ﬁﬁ‘- c%-lH_lmllda ole-1-carboxamide
(5) was prepardtPiolBwiig SEsMar iroceal B ARy &1%é?§r % MpI&*t &xcept 2-amino-6-

fluorobenzothiagalteinas Ser instepd of Z-anpipaisenHathis (letinsiepCTRE b X8 9léIExample 6 too 2

0 6 JSynthesigof Z{1;{bepzoldlthiazal-2-1Gathamoyh 3 4% 30-7.17 (4H, m), 6.97-6.90
(3H, m), 6.50 (1H, d), 4.29 (2H, 1), 4.22 (2H, 1), 3.90 (2H, 1), 3.79 (3H, s), 3.38 (2H,
§),2.94 (3H, s), 2.32 (2H, 1).

[00329] Step 6: Preparation of title compound 6-(4-(benzo|d]thiazol-2-
yicarb amdyl)— 1-mothyl-1,2,3,4-tctrahydroquinoxalin-6-y1)-3-(3-
phenoxypropoxy)picolinic acid (26).

@ (26)

[00330] The title compound 6-(4-(benzoldthiazol-2-ylcarbamoyl)-1-methyl-
1,2,3,4-letrahydroquinoxalin-6-y1)-3-(3-phenoxypropoxy)picolinic acid (26) was
prepared by the foilowing procedure: LiOH (12 mg, 10 eq) was added to a mixture of
Methyl 6-(4-(benzof[d]thiazol-2-ylcarbamoyl)-1-methyl-1,2,3 ,4~te1rahydroquiﬁ0xaiin«
6-y1)-3-(3-phenoxypropoxy)picolinate (26E) (25 mg, 0,041 mmol}) in MeOH (0.5 mL)
and water (0.25 mL) at rt. The mixture was heated to 55 °C for 14 hours, cooled to 0
°C and acidified with 1N HCl to pH~4. The resulting precipitate was filtered, washed
with water and dried in vacuo to provide 15 mg (61%) of the desired product 6-(4- |
(benzo[d}thiazol-2-ylcarbamoyl)-1 umethyl- 1,2,3,4-tetrahydrogquinoxalin-6-y1)-3-(3-
phenoxypropoxy)picolinic acid (26): "H NMR (300 MHz, DMSO-d6) § 8.13 (1H,
bs), 7.83 (1H, d), 7.80 (1H, d), 7.65 (2H, m), 7.37 (1H, 1), 7.32-7.18 (4H, m), 6.94
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tetrahydroquinolin-7-yOthiazole-4-carboxylic acid (6). (6) [0 0 2 0 7 ]The title compound
2-0-(benzo[d]thiazol-2-ylcarbamoy1)-1,2,3,4- tetrahydroquinolin-7-yethiazole-4-carboxylic acid (6) was
prepared by the following procedure:
2-(1-(Benzo[a]thiazol-2-ylearhamoy1)-1,2,3,4-tetrahydroquinolin-7- yOthiazole-4-carboxylic acid (6)
was preparedifolowingparsimilar procedure as that described in example %, Bxezpeneathy|
2-bromothiazolc-4-carboxylatc was used instead of ethyl 2-bromo-5-chlorothiazole-4-carboxylate (11)

in step 10 of sxaTgledyd GIS (ARG 458 LN, BIERPIST (8,028 (B thesis o
2-(4-(benzo[d hlazoléglcarbamo _

benzo[b][1,4]Xezil-624 PN ERFALHI &zm@-ﬁééa}r&‘zﬁ}: acid (7): (7) WO
2010/080478PCT/US2009/068400 [OOZOQ]Stg(B’q E’ %j?aratlon of
6-bromo-3,4-dihydro-2H-benzo[b][1,4Joxazine (AP ERBr (7A)
[00210]2H-be % 0X, ZI 3 41 mol was % ved in tetrahydrofuran (180
mL). Lithium tg? % %(%Joalu \%; nzo V\llgzs(ﬁa 3 {5 the Zil‘fl‘%%% at rt. The mixture was
then stirred unde&badraqmogﬁnm‘mfb$1ﬁ2ﬁmi@enxunm0¥m1mdma@ddtﬁéﬂThe reaction was completed (ca.
12 h). The reaction mixture was poured into a saturated mixture of Rochelle's salt (Potassium sodium

) @i sly unt|I $he phases partitioned. Extracted with EtOAc (70
S L

6-bromo-3,4- d|hydro -21-1-benzo[b][1 ﬂ}gxaxme 75 Whh was used without further purification.
[00211 ]Step 2: Preparation of 1-(6Hyfonfé-2H-benzo[%)[1,4]oxazin-4(3H)- ypethanone (78). Br

8N
¢}
'\© 27

[00332] Step L: Preparation of methyl 6-bromo-3-(2-phenoxyethoxy)picolinate
(27A).

8]
Br\‘( N\\)L D/
u@

R
\© (27A)

[00333] A mixture of methy! 6-bromo-3-hydroxypicolinate (26B) (308 mg,
1.33 mmol) and 2-phenoxyethanol (183 mg, 1.33 mmol) were stirred in dry DCM (10
mL}), PPhs-polystyrene bound (665 mg, 2.0 mmol). was added, followed by the drop-
wise addition of DIAD (0.387 mL, 2.0 mmol). The mixture was stirred for 48 hours,
then filtered through Celite and concentrated under reduced pressure. The crude
material was purified by flash cblumn chromatography on silica gel eluting with a
gradient of PE/EtOAc 9:1-7:3 to provide 334 mg (72%) of the desired compound
methyl 6-bromo-3-(2-phenoxyethoxyipicolinate (27A): 'H NMR (300 MHz, CDCls)
57.58-6.90 (7 H, m), 4.43 (2 H, m)}, 434 (2 H, m), 3.91 (3 H, s).

{00334] Step 2: Preparation of 7-(4,4,5,5-tetramethyi-1,3.2-dioxaborolan-2-yl)-
1,2,3,4-tetrahydroguinoline (Z7B).
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(7B) [00212]6-Bromo-2H-benzo[b][1,4]oxazin-3(4H)-one (7A) (2.5 g, 11.7 mmol) was taken up in
DCM (100 mL) and treated with TEA (4.07 mL, 29,2 mmol) followed by Ac20 (2.75 mL, 29.2 mmol).
4-DMAP (0.285 g, 2.34 mmol) was added and the reaction mixture was stirred at rt overnight. The
reaction mixture was concentrated under reduced pressure and purified by column chromatography on
silica gel elutimg withieasgradient of O to 50% EtOAC in hexanes to providePEE2G(E 79 Bf the desired
compound 1-(6-bromo-2H-benzo[b][1,4]oxazin-4(310- ypethanone (78). [00213]Step 3: Preparation of
1-(6-(4,4,5,5-tetramethy1-1,3,2-dioxaborotge2~ y 0-2H-benzo [6][1,4]oxazin-4(3H)-ypethanone (7C).
[00214]1-(6-(4,4,5,5-Tetramethy1-1,3,2-digkaborolan-2-y1)-2H- benzo[b][1,4]oxazin-4(31frypethanone
(7C) was prepared following a similar prcﬂ:edure & thef described in example 1, except
1-(6-bromo-2Hbenzo[b][1,4]oxazin-4(3M-ypethan61n 7B) was used instead of 1-(7-bromo-3,4-
dihydroquinolin-1(2H)-yDethanone (1F) in step 7 of exam %PEB LC/MS (APCI): miz 303.1 (WM. [

00215 ]Step 4; Preparation of ethyl 2-(4-acetyl-3,4-dihydro-21-1- )
benzo[b][1,4]d%% -@yl)-%%%‘%&kﬁa%z%ﬁ?% 6’8%%%?1(&83(‘7@9. %??ﬁ?g[dﬂfé‘]%’tﬂ;}?
2-(4-acetyl-3,4ntliiyoue-24-Hibemed[olil Mlex adieddydpeiseile mikiszsi-4-carboxylate (70) was

prepared following a SimilaRieseduseas ihatasseibeddn aramale &18%6eRt24 mmoD),
1-(6-(4,4,5,5-tetramethy1-1,3,2-dioxaborolan-2-y1)- H-benzo[b][1,4]oxgzzln-4(3H)-yDethanone (7C)
was used inSt@ﬁéjg]eﬁgﬁz_ctg}ae}ge@_ne)—dipalladmm ) {40 mg, 0.044 mimol}), and 2-
tetramethy1-1gg:2-dioxahoraiping-g 13 H 4 «dibydrmguinolintiiRet)4y/Béthabiknii@)im step 10 of
example I. LC/MS (APCI), m/e 366,1 (M+H). [ 71Sten, b i thyb ¢

2-(4-acety[-3, 4 %y%‘r‘%ﬁz)ﬁd‘ﬁé%“zeo% g %zﬁ%fé%%%&%ﬁﬁ%% ek?j?rg%obgylgttee??a. (7E)
[00218 |Ethyl 25 haacwtytdsd-idiry divioieib F2OM T e ke it 6@ty Brine, dried over

MgSQOy, filtered, and concentrated under reduced pressure, The crude material was

precipitated from EtOAc/PE to provide 7—(4,4,5,5-tetramethyi~i;3,2-di0xaboro£an-2-
yl)-1,2,3,4-tetrahydroquinoline (27B): 'H NMR (300 MHz, CDCly) § 7.08 (1 H, dd),
6.97-6.95(2H, m),331 (2H, 1,278 2H, ), 1.93 2 H,m), 1.32 (12 H, 5).

100336] Step 3: Preparation of methyl 3-(2-phenoxyethoxy)-6-(1,2,3,4-

tetrahydroquinolin-7-yijpicolinate (27C).

O
&
=

Iz

O -

R
27C)

[00337] Methyl 6-bromo-3-(2-phenoxyethoxy)picolinaie (274) (327 mg, 0.93
mmol), 7-(4,4,5,5-tctramcthyi-1,3,2-dioxaborolan-2-y1)-1,2,3 4-tctrahydroquinoline
(27B) (181 mg, 0.7 mmol), tetrabutylammonium bromide (30 mg, 0.09 mmol),
dichlorobis(triphenylphosphine)palladium(Il) (26 mg, 0.04 mmol) and K>CO; (322
mg, 2.33 mmol) were stirred in 1,4-dioxane (2 mL) and water (I mL) at 90 °C for 43
minutes. The reaction mixture was allowed to cool to rt and diluted with EtOAc (5

- ml), washed with H0, dried over MgSQs, filtered, and concentrated under reduced
pressure. The crude material was purified by colummn chromatography on silica gel
eluting with a gradient of PE/EtOAc 9:1-7:3, to provide 205 mg (72%) of the desired
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phenylthiazole-4-carboxylate (7E) was prepared following a similar procedure as that described in
example |, except ethyl
2-(4-acety1-3,4-dihydro-2Hbenzo[b][1,4]oxazin-6-y1)-5-chlorothiazole-4-carboxylate (70) was used
instead of ethyl 2-(1-acetyl-1,2,3,4-tetrahydroquinolin-7-y1)-5-chlorothiazole-4-carboxylate (13) and
phenylboronigvacichassaged instead of 4-methoxyphenylboronic acid in steputisafexample 1. LC/MS
(APCI): nri/z 409.1 (M+H). [00219]Step 6: Preparation of

2-(3,4-dihydro Vit I (7F) [
00220]2-(3,4- B%ﬁugiﬁéﬁ (né]gﬁ%ﬁ ?Pé%fﬁg gr% 45&[ &é@r@@ﬁ:&aﬂz{@@ x c)gf%%lgﬁ% acid (7F) was
prepared foIIoW?@a WWM% §§)€Hdtf‘dé§8rﬁbé’d We&éﬁ@l@,lmbic@p@e‘thﬂ)

2-(4-acetyl-3 Argig 0:2H: p@@g@[gﬂhﬁﬂ@)@; -39 2rphenylbiezelerscarpexylate (7E) was used
instead of eth 1- acet%/I -1,2.3,4-

tetrahydroqun¥o %%H’axyphenypthlazole 4-carboxylate (1K) in step 12 of example 1.

LC/MS (APCI); tn/ )- |00 Ste on of fitle compauny 4 benzo[d]thiazol-2-
ylcarbamoyl) 2%§3dro-%g'bienz§fbafé ofanﬁ?ﬁ %Fgf;i%pﬁzerﬁﬂh}aazzoole- “gar (Sg ic acid (7). (7)
[00222]The utuemmmahmtmmu@nzqa]ﬂa@ﬂme@yb@ﬂmmwwf%?dro-
211-benzo[b][1,4]oxazin-6-y1)-5-phenylthiazole-4- carboxyllc acid (7) was prepared by - the following
procedure:
2-(4-(Benzo[d]thiazol-2-ylcarbamoy
boxylic acid (7) was prepared followi Ar G ,
2-(3,4-dihydroZH-benzo[b][1,410><§d;in- 1)-5-p eny%azoleA-carboxylic acid (7F) was used instead
I

of 5-(4-methoxypheny1)-2-(1,2,3,4-&{gahydroquinolin-¥:ypthiazole-4- carboxylic acid (IL) in step 14 of
example 1. LC/MS (APCI): m/z 51%.1/(M+H). Example 8.[ 0.Q 223]Synthesis of
2-(4-(ben;o[d]thiazol-z-ylcarbam,4-dihydro-2H- be
[1,4]oxazin-6-y1)-5-(4-methoxyphenypthiazole-4-carboxylic&Cid X8P)
[00338] Methy! 3-(2-phenoxyethoxy)-6-(1,2,3 4-tetrahydroquinolin-7-
yhpicolinate (27C) (81 mg, (.2 mmol} and 4-nitrophenyl benzo[d]thiazol-2-
ylcarbamate (19) (127 mg, 0.4 mmol) were heated to reflux in acetonitrile (5 mL) for
24 hours. After cooling, the mixture was concentrated under reduced pressure and
purified by column chromatography on silica gel eluting with a gradient of PE (100%)
to PE/EtQAc (4:6), to provide 114 mg (97%) of the desired product methyl 6-(1-
(benzo[d]thiazol-2-ylcarbamoyl)-1,2,3 ,4-tetr:ihydroquino lin-7-y1}-3-(2~
phenoxyethoxy)picolinate (27D). 'H NMR (300 MHz, CDCly) 68.12 (1H, 5), 7.85 (1
H, d), 7.73 (1 H, m), 7.44 (3 H, m), 7.29 (4 H, m), 7.09 (1H, m), 6.94 (3H, m), 4.44
(2H, m}, 4.37 (2H, m), 3.88 (2H, m), 3.78 (3H, m}, 2.74 (2H, m), 2.00 (2H, m).

[00340] Siep 5: Preparation of title compound 6-(1-(benzo[djthiacol-2-
ylearbamoyl)-1,2,3 4-tetrahydroquinolin-7-y1)}-3-(2-phenoxyethoxy)picolinic acid
27).
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[ 00 22 4 ]The title compound 2-(4-(benzo[dithiazol-2-ylcarbamoy1)-3,4-dihydro- '
2H-benzolb][1,4]oxazin-6-y0-5-(4-methoxyphenypthiazole-4-carboxylic acid (8) was prepared by the
fatlowing procedure: 2-(4-(Benzo[d}thiazol-2-ylcarbamoy1)-3,4- - .
dihydro-2H-benzorb][1,4]oxazin-6-y1)-5-(4-methoxyphenypthiazole-4-earboxylic acid (8) was prepared
following a siMileatpvé¥edfure as that described in example 7, except 4-mBEHGEABHEHH8Bronic acid was -
used instead of phenylboronic acid in step 5 of example 7. LC/MS (APCI): m/z 545.1 (M+H). Example

9 [ 0 0225]Synthess of 2-(Fnthenzaiaifibiag ol -yieasbantioyigt3 41diydnoyDH-2,3,4-
benzo[b][1,4]oxazin-6-y1)-5:(3-methoxyphen iazole-4-ca YA ' -
2010/080478#%%%% %354%% %’83’2%‘8%%%%%’?9 6?863‘5%)‘)& (396 frhardl B e
2-(4-(benzo[dfiHiawsipieshivambyrix i afmaihol OH-Hegnze(fBihiazol-2-yicarbamoyl)-
[1,410dxazin56(131,/:3%5:{§f£n &Wﬁf&zl%{ﬁm%@@@;ﬁﬁrgﬁfaﬁﬂ;%@zm&) mlm!@m@sg,dm the following
procedure: 2-(4-(Benzo[d]thiazol-2-ylcarbamqy1)-3,4- dihydro-2H-penzo

[1,4]oxazin-6-H%. drié )(&/%H’@n?l%fﬁ%’l@32@%3?583@1{&\%855(;'9%5%%?5%9 f(r)lfl’())wing a similar
procedure as fhal@escrliEd inieteenple dijuexeph dintethakyptionybordtic awicbwdsyased instead of
phenylboronic,acic i siep, LSRRG USRI 345 h (AT IRl 10
[00227]Synthesis of 2-(4-(benzo[d]thiazol-2-ylcarbamoy1)-3,4-dihydro-2H-
benzo[b][1,4]o§éé)ﬁﬁ=6ﬂ§1§ﬂ§@(mﬂwﬁéﬁﬁé®&_ ?ﬁf’é&&i@lﬁdeé}#‘%m%%‘c?d(ho): (10) [00228]The title
compound 2-(@ienzatlibiazela-yleasiambg -3uhtaidiBnotin-7-y1)-3-(2-
2H-benzo[b][1,4]oxazin-6-y1)-5-(4-fluo e jlazale-4-car ' [ ), was.prepared by the
following proc%ﬁlﬁﬁ‘)é(:y Eﬂtﬂ"?@éﬁ%ﬁ[ﬁ]ﬁ% fé%%ﬁ%ﬁ@&%ﬂm&% 3158 S
dihydro-2H-benZb(R L ddk6% ii1-Bhyih)- 3-§8-Tlud K6 fheny pthiag Gl (4 danbOkyitc(2idn10) was prepared

following a siilar r deseribrckip e & xeanst erpniendhoronic acid was
. used instead %{?h@%?gg%%c? %@?d?r}?i g’?egpdgﬁofﬂgxgmp e 7.%)C/M€§%M ): m§/32 533.1 (M+H). Example

11 [00229]Syr€ &8k of 2-(4-(benzo[dlIthiazol-2-ylcarbamoyt)-3,4-dihydro-211- benzo -
[b][1,4]oxazin-6-y1)-5-(3-f|uorophenyl)thiazoleE-f(fég:naprlgg)éylic acid (11):

[00342] Synthesis of 2-(1-(benzo[d]thiazol-2-ylcarbamoyl)indolin-6-
yDthiazole-4-carboxylic acid (28):

(;\,\'@\,,N O
Iy O
o4

(28)

[00343} Step 1: Preparation of rerr-butyl 6-bromoindoline-1-carboxylate

(28A).
L,

O

N
’7K . (28A)

[00344] 6-Bromo-indoline hydrochloride (118 mg, 0.5 mmol), (Boc),O (137
mg, 0.63 mmol) and K,COs (76 mg, 0.55 mmol) were stirred in MeOH (5 mL) for 72

hours, The mixture was diluted with DCM (10 mL), washed with waler, the organic
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[002 30]The title compound 2-(4-(benzo[d]thiazo1-2-ylcarbamoy1)-3,4-dihydro-
2H-benzorb][1,4]oxazin-6-y1)-5-(3-fluorophenypthia2ole-4-carboxylic acid (11) was prepared by the
following procedure: 2-(4-(Benzo[d]thiazol-2-ylcarbamoy1)-3,4-
dihydro-2H-benzo[b][1,4]oxazin-6-y1)-5-(3-fluorophenyethiazole-4-carboxylic acid (11) was prepared
following a simitezopregmdsire as that described in example 7, except 3-fluptofiisesnpibesonie acid was
used instead of phenylboronic acid in step 5 of example 7. LC/MS (APCI): m/z 533.1 (M+H). Example

12 00231]Synihesis of £il: SDe MBEHN BrGLZ- IR BRI bntasr Fadatia YelQmlo
nolin-7-y1)-5-(4-isopro oxyphe%}hlazole-4-carboxtyl|c acid (12): (12) [00232]The title compound

2-(1-(benzo[dRHIE#s| 128 /8 BaY 1t}1_f1(’i§:s«g,gi_ product fert-butyl 6-bromoindoline-1-
tetrahydroquin@liindyiild (284 yisep ropexyruanyeliaxnie #-7aar breiylio, ackd (18) wasoprepared by the

following procrfacf#ﬂrg ﬁgléé%?rﬁ‘go[d]thiazol-2-ylcarbamoy1)-1,2,3,4-

tetrahydroqui opropoxyphenypthiazole-4-carboxylic acid (12) was prepared following |

a similar proc q% I that_ described in example I, ex -d opoxyphenylboronic acid was used
instead of 4-meL> %gﬁéjhené%&%n%?gﬁ |r?nsrég%erﬁbg?,ggg?ﬁ%’%%gg%%gﬁl@éﬁ: m/z 571.2 (M+H).
Example 13 \Wox3tg10/a804 18R 520borgB82GEE)00 2 3 3 |Synthesis of
2-(1-(benzo[d]thiazol-2-ylcarbamoy1)-1,2,3,4-

tetrahydroquinolin-7-y1)-5-(biphenyl-4-yp @z 4-carboxylic acid (13): (13) [0 0 234 ]The title
compound 2-(1-(benzo[dlthiazol-2-ylcarbargeyd)st,2,34-
tctrahydroquinolin-7-y1)-5-(bipheny1-4-)(j)1ﬂlégazole-4-§a%s&ylic acid (13) was prepared by the following
procedure: 2-(1-(Benzo[d]thiazol-2-yleatbantdy1)-1,2,3
tetrahydroquinolin-7-y1)-5-(bipheny1-4tyNthiazole-4-carboxyR8Rrid (13) was prepared following a
similar procedure as that described in example 1, except 4- biphenylboronic acid was used instead of
4-methoxypheb§ASd®hic adidnixistepilerobeyimpremoindlis (Srbyyiae B88)113a-118). Example 14

0.52 mmol), bis(pinacolato)diboron (173 mg, 0.68 mmol), Pd(dppf):Clz (9 mg, 0.012
mmol, 2.2 mol %) and potassium acetate {154 mg, 1.57 mmol) in toluene (3 mL) was
heated to 150 °C in a microwave reactor for 40 min. After cooling, the mixture was
diluted with DCM (3 mL), washed with water, dried over MgSQOy, filtered, and
concenirated under reduced pressure. The crude material was purified by column
chromatography on silica gel eluting with a greadient of PE/EtOAc (9:1), to provide
69 mg (38%) of the desired product fert-butyl 6-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl}indoline-1-carboxylate (28B): ' NMR (300 MHz, CDCl3) 8 7.41
(2H, m), 7.12 (1H, m), 3.96 (2H, t), 3.09 (ZH, t}, 1.57 (94, s), 1.30 (12H, s5).

[00347] Step 3: Preparation of ethyl 2-(1-(terr-butoxycarbonyl)indolin-6-
yDthiazole-d-carboxylate (28C),

W a

S

’%\ ; (28C)

[060348] A mixture of zerr-butyl 6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
ylindoline-1-carboxylate (28B) (69 mg, 0.2 mmol), ethyl 2-bromothiazole-4-
carboxylate (43 ;ng, 0.2 mmol), K5CO; (69 mg, 0.5 mmol), tetrabutylammonium
bromide (6.0 mg, 0.02 mmotl) and dichlorobis(triphenylphosphine)palladium(if) (6.0
mg, 0.003 mmol) in 1,4-dioxane (6 mL) and water (1 mL) was heated to 90 °C for 24
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[ 0 0235 ]Synthesis of (E)-2-(1-(benzo[d]thiazol-2-ylearbamoy1)-1,2,3,4- ' '
tetrahydroquinolin-7-y1)-5-styrylthiazole-4-carboxylic acid (14): (14) [0 02 3 6]The title compound
(B)-2-(1-(benzo[d]thiazo1-2-ylcarbamoyl1)-1,2,3,4-
tetrahydroquinolin-7-y1)-5-styryithiazole-4-carboxylic acid (14) was prepared by the following
procedure: (Byez(10449a7fz0 [d] thiazol-2-ylcarbamoy1)-1,2,3,4- PCT/US2009/068406
tetrahydroquinolin-7-y1)-5-styrylthiazole-4-carboxylic acid (14) was prepared following a similar
procedure asgbatdeseriedin exampledwexeapickd phepetty batoriovitidWadrisded instead of
4-methcxyphen Itsﬁr ic acid in step 11 of example 1. | C/ e(A% )/ H). Example 15 [
00237 ]Syr_ﬂ}ﬁ% |sg% 5 .(: -eﬁ?etﬁggfﬁﬁg%né’ﬂ{ -‘(‘f—& f%é% ?g!%caslr gm%%lg)@g%m
1,2,3,4-tetrahydsqyuiiialihy tofOthi szoimacsebuxgdic bl Sy immel 22y 3ep8a [ The title compound
5-(4-methoxy pRanyls 2ok 1y (1RIgZRER: 46 mg (61%) of the desired product ethyl 2-(1-(tert-

olowing proBE SRR DAY S asars Che 6 ARG HSUIgR S opared by the

ylearbamoy1)e1)23) 4-tetpahyid spquinglin g0 taz ole-ddrarBdxylic &bid! @b)2iampfePared following a
similar proce a ibed in p X iaz0 -1 Hs#nidazole-I-carboxamide
(2) was usedctzge%% %m&%ef’r%;’%ﬁhﬁa%%@ﬁ%ﬁ ﬁi’l?ﬂ’gtzg\lo‘lge?fi%?iar %Q@m%g%w% step 14 of
example 1. LG8 GAF®): rrilz 493.1 (M+1-1). Example 16 [ 0 0 2 3 9]Synthesis of
5-(4-methoxypheny1)-2-(1-(5-methylthiazol-2- o )

ylcarbamoy1) 09328 tetraksad QRAFRTAL PR At FikA e iadelm i i s (185D 24 0 JThe title
compound 5-@gpgthoxypheny1)-2-(1-(5-methylthiazol-2-
ylcarbamoy1)-1,2,3,4-tetrahydroquinolin-7-yOthiazole-4-carboxylic acid (16) was prepared by the

following procedure: 5-(4-Methoxyph%nv~1‘ﬁ§i-\£5-mcthylthiazo|-2-
o
N =N
‘ H
ﬂOEt (28D)

S

[00350] To ethyl 2-(1-{tert-butoxycarbonyl)indolin-6-yl)thiazole-4-carboxylate
(28C) (46 mg, 0.12 mmol) was added DCM (5 ml) and TFA (1 ml) and stirred for 2.5
hours. The mixture was concentrated under reduced pressure to provide 56 mg of the
desired product ethyl 2-(indolin-6-yl)thiazole-4-carboxylate (28D): LC/MS (APCI):
m/z 275.0 (M+H).

{00351) Step 5: Preparation of ethyl 2-(1-(benzo{d]thiazol-2-
ylcarbamoyl}indolin-6-yithiazole-4-carboxylate (28E).

o1
(ZSE)

[00352] A mixture of ethyl 2-(indolin-6-yl)thiazole-4-carboxylate (2813} (56
mg, 0.14 mmol), KoCOs (22 mg, 0.16 mmol), and 4-nitrophenyl benzo[d]thiazol-2~
ylcarbamate (19) (48 mg, 0.15 mmol) was heated to reflux in acetonitrile (3 mL) for
5.5 hours. The reaction mixture was cooled to rt and diluted in EtOAc (5 mL), washed

with water, dried over MgSOs, filtered, and concentrated under reduced pressure. The

crude material was purificd by cotumn chromatography on silica gel cluting with a
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ylcarbamoy1)-1,2,3,4-tetrahydroquinolin-7-ypthiazole-4-carboxylic acid (16) was prepared following a
similar procedure as that described in example 1, except N-(5-
methylthiazol-2-y1)-1H-imidazole-1-carboxamide (3) was used instead of N- (ben zo
kithiazol-2-y1)-1H-imidazote-1-carboxamide (1M) in step 14 of example 1. LC/MS (APCI): ink 507.1
(M*1-1). Examplexdit/ 0L 4 1 |Synthesis of 5-(4-methoxyphenyl)-2-(1-(4anatintiviazaie?-
ylcarbamoy1)-1,2,3,4-tetrahydroquinolin-7-yOthiazole-4-carboxylic acid (17): too 2 4 2 ]The title

compound-5-(4sethapmEleRyA) ¢ %-%ﬁ?@&l@é@%igb%r%) of the desired 7product ethyl 2-
ylcarbamoye-l,z,3,4-tetahydro$|noI|n-7-yI thiazole4-carboxylic acid (17) was E)r_e}%ared by the

following procébtPersldRretloxyaERyOY DR 5f-garboxylate (28K):

ylcarbamoy1)-§1a 8 Adetvay drogune w7 ¢y Hthisw ofe-vHcarbosy/licracid, (1.9} was pnepared following a
similar procedur. ha ribed i , N-(4-

methy|thiazo|-g:§§?-? ’Thi?ggggﬁl-‘@gr%%g%é(%%2%&05@0%r%s?t A Gp 143 GH. 0.
N(benzo[d]thiazod2SyBPOH-imidai2dié-Mdedihoxamide (1M) in step 14 of example 1. LC/MS (APC1):
in/z 507.1 (M+H). Example 18 [0 0 2 4 3 ]Synthesis of
2-(1-(6-fluorob&RA28fA thiaz St2-gIcBrenambyn phtpigcampound 2-(1-(benzo[d]thiazol-2-

tetrahydroquingliaenyd)iddomesbaxypheryOthings)gcdwarbexylic acid (18): [00244]The title
compound 2-(1-(6-fluorobenzo[d]thiazol-2-ylcarbamoy1)-

1,2,3,4-tetrahydroquinolin-7-y1)-5-(4-meth yOthiazole-4-carboxylic acid (18) was prepared by -
the following procedure: 2-(1-(6-Fluorobenm@%ﬂ- o)
ylearbamoyl)-l,2,3,4-tetrahydroquino|in-z«l)-s-(4- ’gt?m& henypthiazole-4- carboxylic acid (18)
was prepared following a similar procedureas that déstribed’h example 1, except
N-(6-fluorobenzo[d]thiazol-2-y1)-1H-#nidgqzole-1-carboxamide (5) was used instead of
N-(benzo[d]thiazo1-2-y1)-1H-imida -carboxamide (1M) in step 14 of example 1. LC/MS (APCI):
m/z 561.1 (M+H). Example 19 [002 nthesis of 4-nitropheny, q?nzo[d]thiazol-2-ylcarbamate (29):
NO2 (19) [00246]The title compound 4-nitrophenyl benzo[d]thiazol-2-ylcarbamate (19) was prepared

by the followinggoygegglure:To Ziamingbenzotazale . a%rmalwas addad,BCM (36 mijand

the reaction mixture was stirred at 0 C for 15 minutes. Then, p-nitrophenyl chloroformate (6.64 g, 33
mmot) in DCMY [BRARIS WrsaraRiadid 2rif dofe o By s y2he 6akiewies mipRetyiR D'eM (36 mL). The
~ reaction mixtureixas sficergl a0-allaveeaticaxai-niRberesghblithe ypasiianemixture was filtered,

: . . 0 ' T
veshedvih L RS 6 £ LM oS0 ST s
MeOH (2 mL) and water (1 mL) for 20 h. The mixture was diluted with EtOAc (5
mL) and acidified with 1M HCL. The organic layer was isolated, washed with HzO,
dried over MgSQq, filtered and concentrated under reduced pressure. The crude
material was purified by HPLC, to provide 3.0 mg (14%) of the desired product 2-(1-
(benzo[d]thiazol-2-ylcarbamoyl)indolin-6-yhithiazole-4-carboxylic acid (28). LC/MS
(APCI): my/z 423.1 (M+H), 844.8 (2M+1).

Example 29

[00355] Synthesis of 6-(1-(benzofd}thiazel-2-yicarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-yl}-3-phenylpicolinic acid (29):
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10 0 2 4 7 ]Synthesis of 2-(4-(benzo[d]thiazo1-2-ylcarbamoy1)-3,4-dihydro-2H-
benzo[b][1,4]oxazin-6-y1)-5-(methyl(2-phenoxyethyDaminonhiazole-4-carboxylic acid (20): (20) [0 0 2
4 8]|Step 1: Preparation of ethyl 2-(4-acety1-3,4-dihydro-2H-
benzo[b][1,4]oxazin-6-y0-5-(methyl(2-phenoxyethyDaminO)thiazole-4-carboxyl ate (20A). (20A) [0 0
2 4 9]To ethyW(2pa68e¢E8, 4-dihydro-2H-benzo[b][1,4]oxazin-6-3,1)-5- cRIGBIREHXBFELM carboxy| ate
(7D) (0.15 g, 0.41 mmol) and methyl-(2-phenoxy-ethyl)- amine (1.24 g, 8.1 mmol) was added DMF (10
mL).The reaction mixture was allowed &0 70 C fqr 48 hours. The reaction mixture was cooled to
rt and concentrated under reduced presgsute. The ciydeltesidue was purified by column
chromatography on silica gel eluting with'a gradiefjt off0 td*80% EtOAc in hexanes to provide 0.102 g

WO 2010/080478PCT/US2009/068 0250 |Step 2: Preparation of ethyl
2-(3,4-dihydro-2H-benzo[b] [1,4]oxa ¢ Y0-5-(methyl(2-phenoxyethyDamino)thiazole-4-carboxylate
(20B). (20B) [00251]To ethyl 2-(4-a -3,4-dihydro-211-benzejb][1,4]oxazin-6-y1)-5-
(methyl(2-phenoxyethypamino)thiazole-4-carboxylate (20A) (0.102 g, 0.212 mmol) was added ethanol
(4 mL) and 6NfbICIs@E mi.)SEhd reagtionimixiliretds dienwebbie)HebiotoBO-Giame @8afor 8 hours. The
reaction was allowed to cool to rt. To the reaction mixture was added EtOAc and saturated sodium
bicarbonate. The layers were separated and extragted with EtOAc and the combined organic extracts
were washed sequentially with water, britie;df MgSO4, filtered, and concentrated under
reduced pressure to provide 0.079 g (85%) desired product ethyl 243,4-
dihydro-2H-benzo[b][1,4]oxazin-6-y1)-5-(methy|(Z%Teno%ﬁypamino)thiazolc-4- carboxylatc (20B):
LC/MS (APC1): m/z 440.1 (M+H), [00252]Step 3: Preparation of gtﬂyl _ on of '
2-(4-(benzold] ggéﬂi_ylc (ljrgga_ljyélych 87 g, 22.6 mmol), was added to a suspension o

methyl 6-bromo-3-hydroxypicolinate (5.00 g, 21.6 mmol) and K2CO1 (5.96 g, 43.1
mmol) in anhydrous DMF (40 mL). The reaction mixture was heated at 60 °C for 18

hours, cooléd to rt, and poured into an ice/water mixture. After stirring for 2.5 hours,
the precipitate was collected by filtration, washed with water, and dried to provide the

desired product methy! 3-(benzyloxy)-6-bromopicolinate (28A).

[00358] Step 2: Preparation of methyl 3-(benzyloxy)-6-(1,2,3,4-
tetrahydroquinolin-7-yl)picolinate (29B).

OBn  (29B)

[00359] To7-(4,4,5 ,5-tetrame‘ihyi~ 1 ,3,2~dioxab0rolan—2-y1)— 1,234~
tetrahydroquinoline (27B) (1.16 g, 4.48 mmol}, methyl 3-(benzyloxy)-6-
bromopicolinate (29A) (1.44 g, 4.48 mmol), KoCOs (1.546 g, 11.2 mmol),
tetrabutylammonium bromide (0.144 g, 0.45 mmol}, and
dichlorobis(iriphenylphosphine)palladium(II) (126 mg, 0.18 mmol) was added 1,4-
dioxane (30 mL) and water (15 mL). The reaction mixture was heated to 90 °C for
1.5 hours, cooled to rf, concentrated, diluted with FtOAc, washed sequentially with
water, brine, dried over MgSQ,, filtered, and concentrated under reduced pressure.
The crude material was precipitated from EtOAc/PE to provide the préduct methyl 3-
(benzyloxy)-6-(1,2,3 4-tetrahydroquinolin-7-yl)picolinate (29B). Additional material
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dihydro-2H-benzo[b][1,4]oxazin-6-y1)-5-(methyl(2-phenoxyethypamino)thiazole-4- carboxylate (20C).
(20C) [00253]To ethyl 2-(3,4-dihydro-2H-benzo[b][1,410xazin-6-y1)-5-(methyl(2-
phenoxyethyl)amino)thiazole-4-carboxylate (20B) (0.150 g, 0.34 mmol) and 4- nitrophenyl _
benzo[d]thiazol-2-ylcarbamate (19) (0.349 g, 0.11 mmol) was added acetonitrile (10 mL). The reaction
mixture was a@wefbirdigat to 85 C and stirred for 8 hours. Then the reagtiarumisksreswas allowed to
heat at 70 C and stirred overnight The reaction mixture was allowed to cool to rt and concentrated

under reduced assuley e SARSRHAIR NS AREREINAG Bndiwalen andfliesed, The layers o

the filtrate were separate extract I'%Wrth FtOAC. Thec Ined organic extracts were washed

sequentially Wm%ﬁlﬁe?fﬁﬁﬁéoéﬁé’é BV NIGSOHOTiteraa sttt bt uid &N &duced pressure to

provide 0.21 g fgpantitaiivegiefByt 846t H, d), 7.48-7.44 (2 H, m), 7.43-7.31 (4 H, m), 7.21 (1 H,
(benzold]thiazol-2- Iearbamoyl -3,4-di h dro-211-benzgQ (9}0% 4]loxazin-6-

1 5-
N R O s T AR R e e R SN
25 4 |Step 4: Ryepggdtion amf.title compound 2-(4-(benzo[dithiazol-2-
ylcarbamoy1)-3,4-dihydro-2H-benzo[b][1,4]oxazin-6-y1)-5-(methyl(2-
phenoxyethth@r@iaégthiazd&tﬂéﬁM;ﬂt@ecﬂ{@@%@Z}IS[(Dmls?ﬁ)}ﬁhe titlte compound
2-(4-(benzo[d]hiazQlaMisal g'@%ﬁﬁ?&ro uinoline-1(2H)-carboxylate (29C).
2H-benzolb][1, 4]oxa2|n -6-y1)-5- meth (2-phenoxyethyDamino)thiazole-4-carboxylic acid (20) was
prepared by the following procedure ToethyR-(4-(benzp[d]thiazol-2-
ylcarbamoy1)-3,4-dihydro-2H- benzo[b]l @ 6ry1)3b-(methyl(2-
phenoxyethyDamino)thiazole-4-ca @34% oC |(O 10 @“Gﬁ‘34 mmol) and KOH (0.1 g, 1.8 mmol)
was added MeOH (2 mL) and wat ) Gifo)iy -
stirred 24 hours. The reaction was monitored by LCMS. To the reaction mixture was added (0.1 g, 1.8

mmol). Tlhg reqe%@g mixturg mea@tteg/eem%he@@m&g—@r@ §tﬁrr£rttteg3zi4&agrﬁ@mwe rggct(ijog (r)nAixture
was cooled to rt.and conc n educ ssur rude residue was added EtOAc
and water. The’ Pgifé)rlélwa %Bge?égrﬁéﬁ@dﬁtdne%ﬂg@fgaﬁ ’?ﬁ%@ﬁé’ﬁ?‘% PEe &gétgﬁh%d%rgamc extracts
were washed segol@mtialheatdthrovEie FCind 7 doed, oveled/gSOdi | fitidrath BAdiconsemtrated under

reduced pressig, JQ&%HQ@J\?&'%? WosruEiiod byotRyprse phAsE té&’dcgdfﬁetgyéd% 015 g (8%) of
the desired product 2-(4- (benzol[d]thiazol-2-ylcarbamoy1)-3,4-dihydro-2H-benzo

[1,410xazin-6-§His0akE WQI&H etﬂ&}‘ﬁ*&rﬁ‘?ﬁ%}tﬂ%%ﬁ@%&é%%i&%ﬂ&%ﬁ&éﬁ‘ 3 CIMS (APCI):
m/z 588.1 (M-phdidaxanmplE 2IAIOS256]Sytthe sis it dbendqfaithiazok-Buicartiamoy1)-1,2,3,4-
tetrahydroquinglin: /iy PRERBXYINIRZQR 3£ RIS 24T {&bhultthe-125)-

carboxylate (29C): 'H NMR (300 MHz, CDCls) 8 8.27 (1 H, d), 7.75 (1 H, d), 7.58

(1H, dd), 7.49-7.30 (6 H, m), 7.13 (1 H, d), 5.23 (2 H, 5), 3.99 (3 H, 5), 3.73 (2 H, m),

2.79 (2 H, 1), 1.94 (2 H, m), 1.55 (9 H, 5).

[00362] Step 4: Preparation of rers-butyl 7-(5-hydroxy-6-
{methoxycarbonyl)pyridin-2-y1)-3,4-dihydroquinoline-1(2H)-carboxylate (29D).

OMe
OH (29D)

N
R
[00363] To a solution of fert-butyl 7-(5-(benzyloxy)-6-
(methoxycarbonylpyridin-2-y1)-3,4-dihydrogquinoline- 1 (21])-carboxylate (29C) (2.72
g, 5.74 mmol) in EtOAc (80 mL.) and EtOH (80 mL) and glacial acetic acid (~30
drops) was added 10% Pd-C (420 mg). The reaction mixture was stirred under an
atmosphere of hydrogen for 24 hrs, filtered through a bed of Celite, and concentrated

to provide the desired product rert-butyl 7-(5-hydroxy-6-(methoxycarbonylpyridin-2-
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[00257]Step 1: Preparation of ethyl 2-0 -acetyl-1,2,3,4-tetrahydroquinolin-7-
y1)-5-phenoxythiazole-4-carboxylate (21A). (21A) [00258]To ethyl 2-0
-atety1-1,2,3,4-tetrahydroquinotin-7-y1)-5-chlorothiazole- 4-carboxylate (1J) (0,250 g, 0.69 mmol),
phenol (0.129 g, 1.4 mmot), and KOH (0.284 g, 2.1 mrnol) was added DMF (10 mL). The reaction
mixture was spwaegs4i@at to 70 C for 72 hours. The reaction mixture WisF 865888t 4+¢nd diluted
with EtOAc and water. The layers were separated and the aqueous layer was extracted with EtOAc.

The Comb'”%iﬁ’tﬂ@%ﬁ%@ﬁ%%ﬂ%&ﬁ%&%@%y Witk watesodsines, dird.gger MgSO4,

filtered, and concentrated under reduced gressure The crude re%%?fc‘%v%iﬁ glithb column
chromatograpmﬁgr{]sﬁcﬁ gge?% ﬁltﬁrdi%?tlff’ bl%’(]‘%‘f‘?t%ﬁ g {d-86%’ exX E }Browde 0.208 g
(72%) ethyl 24 bsaGetyls), B.2B2 HetraydodquHnolin-I5y1 Hophardxthiaziole-4-carboxylate (2 1A):
LC/MS (APCI): m/z 424.0 (M+H). [0025 9]Step 2: Preparation of titte compound 2-0

-(benzo[d]thiak0b 36 ¢lcarbatemy 1 Picpasidetatfatrydroyiulrélitmeziyaveapinanodythiazole-4-carboxylic acid
(21). (21) [0Qz6RAI A6 Hil Sylaﬁfﬂﬁyqum&r@a@qwmtmm{ HEARANEYL bt 3hre

tetrahydroqumolln -7-y1)-5-phenoxythiazole-4-carboxylic acid (21) was prepared by the following
procedure: 2- Ei @enzo[d]thlazol 2-ylcarbamoy1)-1,2,3,4-

tetrahydroquinolin- 7-y1)-5-phenoxythiazIe--carboxylicacid (21) was prepared following a similar
procedure as that described in step 12 b 14 ofex? samplel. LC/MS (APCI): m/z 529.1 (M+H).
Example 22 [00261]Synthesis of 4 510{3,4 . owdin-1-yl)phenol (22): HO [00262]Step 1:
Preparation of 5-amino-1- (4 bromgpt( 4 carbogllc acid (22A)

[00365] Trifluoromethanesulfonic anhydride (1.93 g, 6.86 mmol) was added
dropwise to ferr-butyl 7-(5-hydroxy-6-(methoxycarbonyl)pyridin-2-yl)-3,4-
dihydroquinoline-1(2/7)-carboxylate (29D) (2.40 g, 6.23 mmol) and TEA (0.95 g,
9.35 mmol) in anhydrous DCM (25 mL) at 0 °C. The reaction mixture was stirred at 0
°C for 1.5 hours, diluted with DCM, washed with 10% citric acid, dried over MgSQa,
filtered, and concentrated under reduced pressure. The crude material was purified by
column chromatography on silica gel eluting with a gradient of PE:E1OAC 88:12-
§2:18 to provide rert-butyl 7—(6—(methoxycarbonyi)-Su
(trifluoromethylsulfonyloxy)pyridin-2-y1)-3.4-dihydroquinoline-1(2/)-carboxylate
(29E): 'H NMR (300 MHz, CDCl3) 8 8.40 (1 Hd), 7.95 (1 H, d), 7.71 (1 H, d), 7.66
(1H,dd),7.19(1 H,d),4.04 (3 H,5),3.752 H,m),2.82 (2 H, ), 1.96 (2 H, m), 1.56
(9 H, s).

[00366] Step 6: Preparation of methyl 6-(1,2,3,4-tetrahydroquinolin-7-y[)-3-
(trifluoremethyisulfonyloxy)picolinate (29F).

OMe
OTf (29F)

[00367] Trifluoroacetic acid (18 mL) was added to fert-butyl 7-(6-
(methoxycarbonyl)-5-(trifluoromethylsulfonyloxy)pyridin-2-yl}-3.4- |
dihydroquinoline-1(2IT)-carboxylate (29E) (2.00 g, 3.9 mmol) in anhydrous DCM (25
mL). The reaction mixture was stirred at rt for 1.5 hours, concentrated under reduced

pressure, diluted with DCM, and washed with saturated NaHCO;. The aqueous phase

133



[0 02 6 3]A mixture of (Z)-ethyl 2-cyano-3-ethoxyacrylate (2.099 g, 12.41 mmol),
4-bromophenylhydrazine hydrochloride (2.76 g, 12.41 mmol) and Na,CO3 (0.789 g, 7.44 mmol) in
ethanol (30 mL) was refluxed for 5 hours and slightly concentrated under reduced pressure. The
precipitate was collected by filtration, rinsed with ether, and dried to provide the ester. The ester was
dissolved in Ty A dmbguand MeOH (25 mL). To the reaction mixture was @gcigteshd@taNaOH (154 rriL).
The resulting mixture was stirred at 50 C overnight and concentrated. A small amount of water was
added and the resulii IH ' J ] i ipitate was collected,
washed with \;e\\/gzt%eé,ﬂg%ge rie %%ﬁg%ggﬁggré% t%noﬁrﬁ%lé%er?(? Fe EH&W%}W%P
5-amino-1-(4-BrEmsdpishscrripindypfenteditsd aFResuiE (2R teNrred4ueiNiHz, DMSO-D6) ppm
12.09 (1 H, 8)netfigt @ (2B 4 ke Hddkba@ia i8I 42 - (B 1B A MeanRxPirnanation of

1-(4-bromophenyl)-1H-pyrazolo[3,4- d]pyrimidine (22B). . (22 2 solution of
1,3,5-triazine 65%5?)5“@“ .%53%%1 ’If)yg%i%%%%lfﬁ%t-is-%ﬂf- ‘3&8%5@8@%&%@%}@% efi%ﬁarboxylic acid
(22A) (2 g, 7.09 enmoh (H BMSQ IB0LiAL Ywadeaddedibpronsifliodyd et@rhte) B.08 fhL, 8.51 mmol).

The resulting ﬂ)% re g\ﬁ? Qie@}teg@tégg) g)for 20 hours, cooled, diluted with EtOAc and washed with
1% NaOH and brine. The organic layer was dried over Na,SO4 and concentrated under reduced

pressure. The yggiglpigywas drityratecbyith:smalkameunt-Q 6E(8g, A6 aRd.the.presipitate was collected to
provide the degired pgr]qduct - -bror%i\é(!)lt E nylt-lH- PYr{aZ 101[3,4?(1a i

. mophenyl) %9] rimidine (22B): 11-1 NMR (400

MHz, DMSO-DBY® Pwifig 2yl (T £-ihgyreayeling Yr/gsarprplay ( .%(2 H, d), 7.80(2 H, d). [ 002 6 6
|Step 3: Preparation of 1-(4-(4,4,5,5-tetra 1-1,3,2-dioxaborolan-2-
yOpheny1)-1H-pyrazolo[3,4-d]pyrimidife (2 22C) [ 002 67 ]A mixture of
1-(4-bromopheny1)-1H-pyrazolo[3,4-d]pwimidne 56619, 1.817 mmol),
4,4.4'4' 55,5 5-octamethyl1-2,2'-bj ,&dioxab ahe) (808 mg, 1.999 mmol),
PdC12(dPPO-CH2C12 adduct (74.2 mqg, 0-bo1 mmol) atassium acetate (535 mg, 5.45 mmol) in
DMSO (15 ml) was purged with nitrogen and then heated & 80&2@¥ernight. The reaction was diluted
with EtOAc and washed with brine. The organic layer was dried over Na2SO4 and concentrated under
reduced presstP83F8é resitiietivhd pufiliBg koAb ebroriatography on silica gel eluting with a
gradient of O ta@%6rEHMAG nRaMole prariRethp-gasiiadiesinpouns k444446a:81ate
tetramethyl-1,3 2-djoxabor -2-yDphenyl)-1H-pyrazolo[3,4-cipyrimidine, (22C), MR (400 MHz,
DMS0-D6) .8 5%%)9@9”@’ fﬂ’aé? @%@(ﬁ—%‘% ,Oé‘.”?@(ligé,eg)[, %%@%%@f?ﬁéo"é’ﬂég)&ﬁ.ss (12 H, 5). [
0 0 2 68 |Step(@7 Py Pakdtionodk tiiebdipouhaiyy PrpiazoiofsA Aptrimigin-Byd ) phenol (22).

dichlorobis(triphenylphosphine)paliadium(IT} (2.2 mg, 0.003 mmol)} in 1,4-dioxane

(0.5 mL) and water (0.25 mL) was heated ta 90 °C for 75 minutes, cooled to rt,

diluted with EtOAc, washed with water, brine, dried over MgSO,, filtered, and
concentrated under reduced pressure, The crude material was purified by column
chromatography on silica gel eluting with a gradient of PE:EtOAc 88:12-82:18, to
provide the desired product rere-butyl 7-(6~(methoxycarbonyl)-3-phenylpyridin-2-y1)-
3,4-dihydroguinoline-1(2//)-carboxylate (29G): 'H NMR (300 MHz, CDCl;) 5 8.41
(1H,d),7.88(1 H, &), 7.80(1 H,d),7.71 (1 H, dd), 7.48-7.37 (5 H, m), 7.19 (1 H, d},
3.80-3.70(5H,m),2.82(2H,¢),1.96 (2 H, m), 1.57 (9 H, s).

[00370] Sicp 8: Preparation of methyl E-phcny-i—é-(] ,2,3,4-tetrahydroquinolin-
7-ylipicolinate (29H).
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HO [0 0 2 69 ]The title compound 4-(1H-pyrazolo[3,4-d]pyrimidin-1-yl)phenol (22) was prepared by
the following procedure: To a solution of 1-(4-(4,4,5,5-tetramethyl1,3 ,2-dioxaborolan-2-y 1)pheny
)-1H-pyrazolo[3rimidine (22C) (100m g, 0.31_ mmol) in TI-IF (5mL) was added NaOH (0.248 mL,
0.621 mmol) and hydrogen peroxide (0,048 mL, 0466 mmol). The mixture was stirred at 0 C for 30
minutes The vemaetivrsmixture was concentrated and the residue was dis$6VESXPARER{® mL). The
agueous solution was acidified with diluted HO. The white precipitate was collected, washed with
water and driq@)é@’@i‘?Vide]\TéiHﬁaSiﬂ@nﬁﬁJéﬂﬁwmz%Qﬂ-tdtr&\fﬂ%éﬁﬁlﬁﬁﬁ»ﬂ@ill}msﬂﬂﬂﬁiﬂ{i%l)phenol (22):
1HNMR (400 MHz, DMg 0.5 PPm %L H, s 9 44 bsc)dQ 09%1 H % 8. 59 H, s), 7.82-
7.99(2 H, m),%aéigregiaﬁ % 9S. aI':Slmalrr% 1é13|s &1 B ??f? 17 pfrazo 1(0,4-
d]pyrimidin-1 teyﬁkahﬂnbi@ﬁfmcipy@yza(bbn&iéﬁﬂb{@ﬂﬂivazcbinz’-’yﬂ:hﬁb’aﬁﬂ@yf[m i2ging-t&dfhydro
quinolin7-yOthizzalerdscateoxyic Aeifikedla @3} Ilﬂ»z@ kit gg -of ethyl

3-bromo-6-chloro-2-oxohexanoate (23A). 0 CI Br 0(23A) [00272]Ethyl 6-¢ Ioro 2-oxohexatioate (2.9 g,
15 mmol) in cﬁ%ﬁr@ﬁﬁkﬂﬂlﬁ?&%@mﬁm%&ﬁl@a’téodm rBﬂBm?ﬂfée(é(é@nﬁﬁf 2B R mol) and stirred at
ambient tempgstyie fep b bbewanipie 2eaction mixture was diluted with EtOAc, washed with Na2S203
solution, water and brine, dried (MgSO4), filtered and concentrated under reduced pressure. The
concentrate wisopTified b§taplintrepmaimatdgrehilbeii-Sitoaciéltahnbhg-wittrsgrabient of 0 to 10%
EtOAc in hexapgg o) m@gﬁﬁm%?% s%ﬂl%g%{g(% | 3-bromo-6-chloro-2-oxohexanoate
(23A) as a palé yellow oi (300 -d6) 5 ppm 5.25 (1 H, dd), 4.29(2 H, q), 3.71 (2 H, t)
2. 16(1 H, m) 1.91 (1 H, m), 1 29 (3 H 4 7 3]Ste@ 2: Preparation of ethyl

@ (29T)

[00373] A mixture of methyl 3-phenyl-6-(1,2,3,4-tetrahydroquinolin-7-
yDpicolinate (29H) (17 mg, 0.049 mmol) and 4-nitrophenyl benzo{dlthiazol-2-

- ylcarbamate (19) (15.5 mg, 0.049 mmol) in anhydrous CH3CN (0.8 mL) was heafed_
to reflux for 6 hours, cooled to rt, concentrated under reduced pre.ssure, and the crude
matcrial was purificd by column chromatography on silica gel cluting with a gradicnt
of PE:EtOAc 72:28-55:45, to provide the desired product methyl 6-(1-
(benzo[djthiazol-2-ylcarbamoyl)-1,2,3 4-tetrahydroquinolin-7-yl)-3-phenylpicolinate
(291): 'H NMR (300 MHz, CDCl5) 8 8.23 (1 H, d), 8.13 (1 H, d), 7.85-7.76 (3 H, m),
7.66 (1 H, d), 7.48-7.35 (4 H, m), 7.34-7.28 (2 H, m), 6.89 (1 H, d), 3.98 (2 H, 1). 3.71
(3H,s),2.85(2H,1),2.09(2H, m)

[00374] Step 100 Preparation of title compound 6-(1-(benzo[d]thiazol-2-
ylcarbamoyl)-1,2,3,4-tctrahydroquinolin-7-yl)-3-phenylpicolinic acid (29).
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(23B) [00 27 4]To a solution of ethyl 3-bromo-6-chloro-2-oxohexanoate (23A) (0.845 g, 3.11 mmol)
in acetone (6mL) was added thiourea (0.284 g, 3.73 mmol) and refluxed overnight. The reaction
mixture was concentrated under reduced pressure. EtOAc and hexanes in a ratio of 1:9 was added
and stirred for | hour. Added acetone to dissolve material and concentrated under reduced pressure to
give 0.718 g @a%mebshedesired product ethyl 2-amino-5-(3-chloropropypthiaznierdssamboxylate
(23B): LC/MS (APCI): m/z 249.5 (M+H). [0 0 2 7 51Step 3: Preparation of ethyl
2-bromo-5-(3-chloropropyl)thiazo e-4- carhoxylate (23C. Br (23C) [0 02 7 6 ]Ethyl
2-amino-5-(3-chloropropyl)thiazole-4-c rboe (2§8) (8.3 g, 13 mmol) in acetonitrile (15 mL) was
heated slightly in order to dissolve the st material” TeeEbutyl nitrite (2.05 g, 19.9 mmol) was
added and the reaction was stirred fof,J83¥pinutes Y eéncepper(H) bromide (5.04 g, 22.6 mmol; ) was
added to the reaction mixture. The reagtion was heated & C and stirred for 2 hours. DCM and IN
HCI were added, layers were separ?ea}\hnd the aqueous Tayer was extracted 3x with DCM. The

O

organic extracts were extracted with , dried over MgS 04, filtered, and concentrated under
reduced pressure. The crude residu purified by column jyjomatography on silica gel eluting with
a gradient of 0 to 60% EtOAc in hexane to give 1.45 g (35%) of the desired product ethyl 2-bromo-5-(3-

Ch|0f0prOpy|)t][1i@é9t|f’5‘ﬂ'lCaf;@%ﬂ%@&%ﬁﬁﬁd-@(M@eﬁ&@[@ﬁh[@!&l&lﬁcﬁ%ﬁybil 0247 ]S(tep ;11[
Preparation of tert-butyl 7-bromo-3,4-dihydroquinoline-1(210- carboxylate (230). Br AO(23D) [02 7 8
17 iromo-1.2 A TIB RS QLT DU P i) 3t R eSS RAER3 1 g, 14 mmo
were combinepresdinealechtelt00C fabdnn| ddvied o yicarmdpayiidi3y*eolumn chromatography on

silica gel e'utiQ&ﬁéﬁ%@aﬁﬁgﬁnﬁgfﬁmﬁ%ﬁh@ﬁa&m endopavidhAR 1d8a%) of the desired
compound tert-butyl 7-bromo-3,4-dihydroquinoline-1(2 )-carbox%{latef(ZSDE}. LO 0279]Step5:
Preparation 01(96'}?-515@/???4 Cﬂ?}&%ﬂ%k&%é’ﬂ%ﬁfﬁfﬁ?ﬁﬁwews solufion of LiOH (0.066 mL of

dioxaborolan-2-9043Mtalinydripdrinodmeid( 2didecarboxyiatel (R36pr | DHO RS Qfkerntrbiaty/|
7-(4’4’5’5-tetr%%¥w&ﬁ&é§ ]ﬁ‘égéggéat%olre%ll%(}é%eaﬂ?’aﬂa diluted with water. The pH was
adjusted to ~ 4 with 2 M HCl, and the resulting precipitate was isolated by filtration
| and washed with water. The crude material was purified by column chromatography
on silica gel eluting with a gradient of DCM:MeOH 98:2-92:8, to provide the desired
product 6-(1-(benzo[d]thiazol-2-ylcarbamoyl}-1,2,3 4-tetrahydroquinolin-7-yi}-3-
phenylpicolinic acid (29): MS (ESI(+)):. m/z 507.1 (M+H).

Example 30

[00376] Synthesis of: 6-(1-(benzo[d]thiazol-2-ylcarbamoyl)-1,2.3 4-
tetrahydroquinolin-7-y1)-3-(4-terr-butylphenyl)picolinic acid (30):

(30)

[00377] The title compound 6-(1-(benzofthiazol-2-ylcarbamoyl)-1,2,3.4-
tetrahydroquinolin-7-y1)-3-(4-fert-butylphenyDpicolinic acid (30) was prepared by the.
following procedure: 6-(1-(benzo[d]thiazol-2-ylcarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-yl}-3-(4-tert-butylphenyl)picolinic acid (30¢) was prepared
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dihydroquinoline-1(211)-carboxylate (23E) was prepared following a similar procedure as that
described in example 1, except tert-butyl 7-bromo-3,4- dihydroquinoline-1(2H)-carboxylate (230) was
used instead of 1-(7-bromo-3,4- dihydroquinolin-1(2H)-yhethanone (IF) in step 7 example 1.[002 8 1
|Step 6: Preparation of ethyl 2-(1-(tert-butoxycarbony0-1,2,3,4-

tetrahydroquiR@lirhi/804% (3-chloropropyl)thiazole-4-carboxylate (23F). PBF20$0068HEthyl
2-bromo-5-(3-chloropropyl)thiazole-4-carboxylate (23C) (0.790 g, 2.5 mmol) was dissolved in dioxane,
the tert-butyl ?oﬂﬂy%aﬁg&@ﬁﬁﬁﬂﬂ@ib&éd&r@a@tﬂmbﬁﬁalﬁﬁ &y&ﬁ;&bp&h&aﬁmr&mline 1(2H)-carboxylate
(23E) (O. 910 Was added foII y thlum hIorJde 7

tetrakls(trlpheny%% ﬁ’hlne nmlftC urﬁ“?(.)bse(! tSaH (%I%% mgeaglurlnngae %ﬁfaﬁe I%g 7.6 mmol)
and water. Th@W&éMMﬁs@@ﬁdﬁfﬁa é)%ﬁlb)dit&@é (e Bﬁa?c%ﬁ #/al8 élanlidt8H(FltsHBd with nitrogen
and heated at, A0 CrpRINIOR. TThe sqRcomy wapHicsad 1nal Geltes eluicd i EBAC

concentrated under reduced pressure, and oadéd onto silica. The crude material was purified by
column chrorr%té’g?a%iw@?% @ﬂllc%‘*dél%lm?nb Q/glﬂ% gg?ac%% (oil0MS 506 gAY Rexanes to provide

0.943 g (80%) of the desired product ethyl 2-(1-(tert-butoxy carbony1)-1 ,2,3 ,4- tetr ahy dr oquinolin-7
-yD-5 -(3 -chloropropyl)thiazole -4-carbo xyIateE(%’ﬁ[ EEMS (APCI): tri/z 466.1 (M+H). [00283]Step 7:

Preparation -(1-(t rt to
tetrahydrloqw %Qgé -5 % 5 Xopé)@w@ L%lca ng%/l%fgr@%yl) (]2%’83) [00284]Ethyl 240

-(tert- butoxycMHMM}ZC&%TS{%WQM@M-Y%ML@ asidddpropyl)thiazole-4-carboxylate (23F)
(0 943 g, 2.02 mmol) was dissolved in Acetonltrlle (10 InL). To this reaction mixture was added Nal

io®@was stirred for 48 hours. The reaction was

SULE egiude material was dissolved in EtOAc, washed
with water, brine, dried over Mg504, fiI red, angd comcentrated under reduced pressure to provide
0.370 g (97%) of the desired prod I
2-0-(tertbutoxycarbony0-1,2,3,4-tet droquinolin-?-y 34(S<46dopropyl)thiazole-4- carboxylate (23G):
LC/MS (APCI): m/z 557.2 (M+H). 2 8 5 |Step 8: Preparation of ethyl

5-(3-(4-(1H-pyrazolo[3,4-cipyrimid
yI)phenoxy)propyl) -2-(1,2,3,4-tetranytroquinolin-7-yOthiazole- 4£%&boxylate (23H). S.\\(23H)

[00379] The title compound 6-(1-(benzo[d]thiazol-2-ylcarbamoyl}-1,2,3,4-
tetrahydroquinolin-7-y1)-3-(naphthalen-2-yl)picolinic acid (31) was prepared by the
following procedure: 6-(1-(benzo[dlthiazol-2-ylcarbamoyl}-1,2,3,4-
tetrabydroquinoiin-7-y1)~3~(naphthalén- 2-yD)picolinic acid (31} was prepared
following a similar procedure as that described in example 29, except 2-
naphthaleneboronic acid was used instead of phenyiboronic acid in step 7 of example
29. 'H NMR (300 MHz, DMSO) 8 8.47 (1 H, s), 8.15-7.95 (5 H, m), 7.82 (2 H, m),
7.65-7.55 (3 H, m), 7.48 (1 H, d), 7.40-7.27 (2 H, m), 7.26-7.17 (2 H, m), 3.98 (2 H,
), 2.85 (2 H, 1), 1.96 (2 H, m). MS (ESI{+)) m/z 557.0 (M+H).

Exampie 32

[00380] Synthesis of: 6-(1-(benzo[d]thiazol-2-ylcarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-y1)-6'-(4-methylpiperazin-1-yl)-3,3'-bipyridine-2-carboxylic acid
(32):
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[00286]To NaH (10 mg, 0.43 mmol) and 4-(1H-pyrazolo[3,4-d]pyrimidin-1- yl)phenol (22) (100 mg,
0.47 mmol) was added DMF (1 nth) and stirred under nitrogen for 10 minutes. Ethyl
2-(1-(tert-butoxycarbony0-1,2,3,4-tetrahydroquinolin7-y1)-5-(3-iodopropypthiazole-4-carboxylate (23G)
(240 mg, 0.43 mmol) in DMF (2 mL) was added to the reaction mixture and then stirred at it overnight.
The reaction mixttnesasdiluted with EtOAc, washed sequentially with Naid©02psvataspbrine, dried
over MgSO04, filtered, and concentrated under reduced pressure. LC/MS (APCI): rn/z 641.3 (M+H). [0
0 2 8 7 ]The material was dissolvegm.1: and stirred for 90 minutes. The reaction mixture
was concentrated under reduced dissglved in EtOAc, washed with saturated NaHCO3, brine,
dried over MgS0O4, filtered, and con Rst reé@hliced pressure. The crude material was dry
loaded onto silica and purified ory umn chxegfnategraphy on silica gel eluting with a gradient of 0
to 70% EtOAc in hexanes to provigg 93 mg (40%) oflthe lesired product ethyl 5-(3-

(4-(1H-pyrazoio[3,4-abyrimidin-13-iybi‘h enoxy)propyl)-2-(l,2N3] ,4-tetrahydroquinolin7-y1)thiazole-4-carbo

xylate (2311): LC/MS (APCI): rnAZ541.2 (M+H). WO 201 8PCT/US2009/068400[ 00288
|Step 9: Preparation of ethyl 5-(3 1H-pyrazolo[3,4-d]pyrimidin- y)heno Xy)propy1)-2-0
-(benzold]th iazol-2-ylcarbamoy1)-1,2 ,3,4 -tetrahydroqu inolin7-y Othiazole-4-carbo xylate (231). [0 0
2h8 9 ]lEthyII 5'%3?6‘%@']"'pyrﬂi@!@féﬁc@rﬂwﬂﬂm@UT(WM?P@W&M&FW@%Q@] ;
thiazol-2-ylcarbamoy1)-1,2,3 4-tetrahydroquinolin-7- iazole-4- carpoxylate (231) was prepare
fllowing » ar T SRR PR AL U ALt el B 0 2 oG i b 1 S
5-(3-(4-(1H-pyi3z2oiefeuipggrmitinid lydinh ervorgdpropyl) -(benzo{d]thiazol-2-ylcarbamoyl)-
2-(1,2,3,4-tetrahyglioquinolinsdaydoihiazalesdrear izl wasusedingiead of
5-(4-methoxyphenylz_-2-(_ 2 ?%%-tetrahzf/ﬁcfg%%ino?ﬁ%@ﬁrhiazolgzv-éarbf%ﬁic acid (IL) in step 14
example 1. THEREAGAHT AN SRR M AP HRY g risei T oneiure 4n hmdeiartbeRiBvide the desired
product ethyl ex@ride@d; pytardgfBidethylpiperazin-1-yl)pyridine-5-boronic acid pinacol ester

d]pyrimidin-Il-y n Nr2-(1sx o[d]thiazol-2- bamoy1)- 4-
tetrahydroquin%#&%‘ééﬁ%g%@%&%‘%%%%%g%{Z’Ié}%é/ﬁ%}ﬂg%@t[glggh %ﬁﬁoﬁ? ?u}\r/%ﬁezF purification.
LC/MS (APC1PM#2)A5.8 (VEH. G2 U.|StepBed! Hrelddrafion skiittéicompotand H.
5-(3-(4-(1H-pyapzol{B; Mpyrmidia; lypihenexanraprel)r 210y, 3.96 (2 1, 1), 3.60-3.40
-(benzo[d]th|agol-2-ylcarbamo -1‘()-1 2 ? 4- tctrahydro umol|n-7-é0th|a;ole-4-carbox¥}|c acid (23). [0
02 81 The tIEdorfiBotic 8- (>-(1A2R by taSoIbt Aoyt 1) iz 606.0 (V).
Aphenoxy)propyl)-2-(1-(benzo[d]thiazol-2-y|eg}r{%gmo¥%)-1,2,3,4-tetrahydroquino|in7-yOthiazoIe-4-carb
oxylic acid (23) was prepared by the following proc%ﬁure: To ethyl
5-(3-(4-(1H-py A-cilpyrimidingl- Y -2:(1 5
(behzo[d]thiaZ(E) éqﬁérban%%?glgg%g@%%%%%)@a@é%%%%&mgaé 13’cdé-rboxylate (231) (120 mg,
0.17 mmol) wadrabgseaviechim-Zyd-FriEHinde f20imge tngsasig{ddvas dissolved in water and added to
the reaction mixture. The reaction mixtyre was stirred and heated at 60 C for two hours. The reaction
was cooled and put in refrigerator overnight. he precitate was transferred to a centrifuge tube and
centrifuged down at 17,000 RPM. The presigitate-Wgs Wwashed water. Then the precipitate was added
to acetonitrile and water and Iyophilizg@o give 69 g (59%) of the desired product
5-(3-(4-(1H-pyrazolo[3,4-d]pyrimidiH— -yo?)henoxy)pro |
(1-(benzo[d]thiazol-2-ylcarbamoy13<13243,4-tetrahydroqui#olim 7-ypthiazole-4- carboxylic acid (23): IH
NMR (400 MHz, DMSO) 69.44 (3@#.10 (s, 1H), 8.61 (s, TH), 8.04 (d, J= 8.7, 2H), 7.66 (s, 1H),
7.45 (d, J = 34.2, 2H), 7.20 (t, J= H), 4.12 (s, 3H), 3.95 (s, 3H), 2.79 (s, 2H), 2.16 (s, 3H), 1.89
(s, 2H), -0.00 (s, 3H). Example 24 ['00 2 92 |Synthesis of (33)

2-(1-(b ithjazal-2-ylearbamoy1)-1,2.3 4- ,
ety arao B R iy bt ommel s 1234

tetrahydroquinolin-7-yl}-3-(1 H-indol-5-yl)picolinic acid (33) was prepared by the

following procedurs: 6-(1-(benzo[dithiazol-2-yicarbamoyl}-1,2,3,4-
tetrahydroquinolin-7-y1)-3-(1H-indol-5-ylpicolinic acid (33) was prepared following -
a similar procedurc as that described in cxample 29, except 1-ters-

butoxycarbonylindole-5-boronic acid pinacol ester was used instead of pheaylborenic
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- (24) [00293]Step 1: Preparation of ethyl 5-(3-phenoxypropyl)-2-(1,2,3,4-
tetrahydroquinolin-7-yl)thiazole-4-carboxylate (24A). (24A) [ 002 94]To K2CO3 (32mg, 0.23 mmol),
phenol (28 mg, 0.30 mmol) and 18- crown-6 (180 mg, 0.70 mmol) was added DMF (1 mL). After 5
minutes ethyl 2-0- (tert-butoxycarbony1)-1,2,3,4-tetrahydroquinolin-7-y1)-5-(3-iodopropyl)thiazole-4-
carboxylate (28&) (22847, 0.23 mmol) in DMF (1 mL) was added to thePEHEf>HYhR#IPe and stirred
at rt for 72 hours. The reaction was monitored by LCMS and starting material remained. To the

reaction mixtugs, Was.aglded KaGAS632mAR B0wnal.andRbsaol (28 e, §,30ammol) and stirred at

rt overnight. The reaction mixture was diluted with EtQAc, washed with saturated NaHCO3, water,
brine, dried oJé»rsﬁ/I&@@4%%&%%%@&%‘%@%@& @Hﬁc@db%ﬁu?&?%ﬂ@c@d%ﬁé Hal was purified by
column chromato@s@H, o). silisx Bel(io)provisks IAMgERs a mixture of starting material and product.
To DMF (1 mL) was added NaH (4 mg) and phenol (13 mg) and stirred for 10 minutes. To the reaction
mixture was added the isolated material (50 nkgpmpladhixture of starting material and product and

allowed to stir at rt overnight. The reaction mixture was diluted with EtOAc, washed with saturated -

NaHCO3, watéfaRed, drida iSO Eherconpeerayeaaidaheadicelipressure. The crude
material was Ruéifk%f‘aﬁ%%H@Jﬂ&iﬂﬁ@ﬁt{@l@g@wt@@aﬁymacgﬁﬁamm%gﬁ;@&mgcm‘(télg:desired product.
[00295]The material was dissolved in 1:1 DCM:TFA and stirred for 90 minutes. The reaction mixture
was concentrated under reduced pressase to provigle the desired product ethyl

in@lin-l- é/OthiazoIe-4-carboxyIate (24A): LC/MS (APC1):
I"i:ompound 2-(1-(benzold]thiazol-2-
RReN@xypropy Dthiazole-4- carboxylic acid (24).

ink 423.2 (M-F1-1). [00296]Step 2:
ylcarbamoy1)-1,2,3,4-tetrahydregfi :
(24) [00297]The title compound_ 2-(1-(benzo[d]thiakg

-ylearbamoy0-1,2,3,4-
tetrahydroquinolin-7-y1)-5-(3-p2engypropyl)thiazoleA-cyIic acid (24) was prepared by the

lin-7-y

following procedure: To ethyl 5 enoxypropyl)-2-(1,2,374- NHz
tetrahydroquinolin-7-yethiazole~4=garboxylate (24A) (18 mg, 0.0.42 (a#hol) and
N(benzold]thiazol-2-y1)-1H-imidazole-1-carboxamide (1M) (10 mg, 0.042 mmol) was added DMF (2
mL) and stirred @2 386verni§hip Th@repaction ehisetutsiiybd@ituted with EtOAc, washed sequentially with
NaHCO3, watg;mg[)ig@fz%g ov&rMaRR4fiared. and concentrated under reduced pressure to
provide ethyl 2-(1-(benZzo[d]thiazol-2-

ylearbamoy1)-1,2,3,4-tetrahydroquinolin-7-y.
(APCI): rniz 599.5 (M+H). [00298]To ethyl !
tetrahydroquinolin-7-y1)-5-(3-phenoxypr le-4-carboxylate in 1:1 MeOH and THF (2mL) was
added LiOH (5 mg, 0.21 mmol) dissolve (2 mL). The reaction mixture was stilled at 60 C for
1 hour. The reaction mixture was concentratecy{nder reduced pressure. To this crude material was
added water and oo

3-piEenoxypropyl)thiazole-4- carboxylate. LC/MS
70[d]thiazol-2-ylcarbamoy0-1,2,3,4-

(34A)

[003886] To tert-butyl 3-hydroxyphenylcarbamate (0.245 g, 1.17 mmol), K:CO;
(404 mg, 2.93 mmol), and 3-bromobenzyl bromide (322 mg, 1.29 mmol) was added
anhydrous DMF (5 mL). The reaction mixturc was heated to 60 °C for 18 hours. The
reaction mixture was cooled to rt, poured into water and the resulting precipitate was
collected by filtration and washed with water to provide the desired product fers-butyl
3-(3-bromobenzyloxy)phenylcarbamate (34A) with sufficient purity for subsequent

Uuse.

[00387] Step 2: Preparation of ferr-butyl 3-(3-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl}benzyloxy)phenylcarbamate (34B).

139



MeOH and allowed to sit overnight. The resulting precipitate was filtered and washed with water. To
this solid was added water and acetonitrile and lyophilized to give 12 mg of the desired product
2-(1-(benzo[d]thiazol-2-ylcarbantoy1)-1,2,3,4-
tetrahydroquinolin-7-y1)-5-(3-phenoxypropypthiazole-4-carboxylic acid (24). 1H NMR (400 MHz,
DMSO) 5 8.62vsdibsis 0 (s, 2H), 7.51 -7.33 (m, 3H), 7.27 (t, J = 8.0, 3kh)ridkboktodsay.7, 2H), 6.92
(dd, J=7.5, 14.2, 5H), 4.03 (t, 1=6.4, 3H), 3.95 (s, 2H), 3.42 (d, J= 7.8, 4H), 2.78 (s, 2H), 2.10 (s, 3H),
1:88 (d,J= 9.5, 3H). Example 25 [00299]Synthesis of
6-(4-(benzo[d]thiazol-2-ylcarbamoyl)-l-methyl-1,2,aﬁ%t??rahydroquinoxalin-6-yl)picolinie acid (25):

! 6-51:8 icolinate (25A). [00301]p-ToluenesuEfonyl

OH (25) [00300]Step 1: Preparation of tg
chloride (9.0 g, 47.2 mmol) was added pprtio e to a mixture of 2-bromo-picolinic acid (4.02 g, 19.9
mmol) in tert-butanol (36 mL) and pyril. mL, 134 mmol) at 0 C and the mixture was stirred at rt
for 14 hours. An aqueous solution of sedigm bicarbonate was slowly added. The precipitate was
filtered, washed with water and dried in vac%o\to provide 4.04 g (79%) of the desired product tert-butyl
6-bromopicolinate (25A): IHNMR (300 MH2; CRCI3) 6 7.97 (1H, dd), 7.64 (2H, m), 1.62 (9H, s).
[00302]Step 2: Preparation of 2-((4-bromo-2- phenyl)(methyl)amino)ethanol (2513). NO2 N
(25B) [00303]5-bromo-2-fluoronitrobenzene (5.0 g, 22.7 nﬁ?’ﬁ‘&{ 2-

[00388] Tert-butyl 3-(3-(4.4,5,5-tetramethyli-1,3,2-dioxaborolan-2-
yl)benzyloxy)phenylcarbamate (34B) was prepared following a similar procedure as
that described in example 29, except rert-butyl 3-(3-
bromobenzyloxy)phenylcarbamate (34A) was used instead of 7-bromo-1,2,3 4~
tetrahydroquinoline (1E) in step 2 of example 27.

[00389] Step 3: Preparation of methyl 3-(3-((3-(zert-
butoxycarbonyiamino)phenoxy)methylphenyl)-6-(1,2,3,4-tetrahydroguinotin-7-
yDpicolinate (34C).

<¥

O}\O
(34C)

[003890] 3-(3~((3-(Tert-butoxycarbonylamino)phenoxy)methylphenyl}-6-
(1,2,3,4-tetrahydroquinolin-7-yl)picolinate (34C) was prepared following a similar
procedure as that described in example 29, except methyl 6-(1,2,3,4-
tetrahydroquinolin-7-y1)-3-(triflluoromethylsulfonyloxy)picolinate (29F) was used
instead of ferr-butyl 7-(6-(methoxycarbonyl)-5-(trifluoromethylsulfonylexy)pyridin-
2-yl}-3,4-dihydroquinoline-1(2H)-carboxylate (29E), and tert-butyl 3-(3-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)benzyloxy)phenylcarbamate (34B) was used

instead of phenylboronic acid in step 7 of example 29.
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(rhethylamino)ethanol (4.26 g, 56.8 mmol) and K2CO3 (9.4 g, 68.1 mmol) in DMF (20 mL) was heated
to 60 C for 1.5 hours, cooled to rt, diluted with water and extracted with EtOAc. The organic phases
were washed with water, brine, dried over Na2S04, filtered, and concentrated under reduced pressure
to provide 6.98 g (100%) of the desired product 2((4-bromo-2-nitrophenyl)(methyDamino)ethanol
(25B): II-1 NMWR (8O0HI%, CDC13) 67.87 (1H, d), 7.51 (1H, dd), 7.10 (11¢ {%ﬁ?‘é‘?’?‘?"(‘fﬁ, ), 3.39 (2H,
t), 2.83 (3H, s). [003 04]Step 3: Preparation of 24(2-amino-4- bromophenyl)(methyDamino)ethanol
(25C). H (25€30498 B 05Kean4:l Frqparfich mimethantartmonilfthchidriel(a38rgy -0 eq) in water (8
mL) was heated tqg reflux for 0.5 hours, ~ -2- nitrophenyl)(methyDamino)ethanol (25B) (2.0 g,
7.27 mmol) véag’%fgww%ﬁgga?l?ﬁé%? cﬁ%ﬁ%%%ég was heated to reflux for 14 hours, cooled to rt,
diluted with waterzeabEwlammmphirresgmsthripheehricaieEdédds phase was extracted with EtOAC.
The combined organic phases were washed with brine, dried over Na2S0O4, filtered, and concentrated
under reduced pressure. The gfudgimaterial wa§ purified by column chromatography on silica gel

eluting with a gradient of PE:EtB84 0, toypovide 1.36 g (76%) of the desired product
24(2-amino-4- bromophenyl.)(mg'r\\hyDami 0)g C): 1H NMR (300 MHz, CDC13) 3 6.92-6.82
m), 3.68 (2H, 1), 3.04 (2H, 1), 20 @H, s). [ ep 4 Preparation of

4-bromo-N1-(2-chloroethyl)-Nmethylbenzene- 1;2<dia (25D). NH2 (25D) WO
2010/080478PCT/US2009/068400 [00307]Thionylchlo 78 g, 6.74 mmol) was added dropwise to
a solution of 24(2-amino-4-bfomgphenyl)(methyDamino)ethanol (25C) (1.376 g, 5.62 mrnol) in DCM
(50 mL) and DMF (10 drops) at0 C. The mixture was allow@d téwarm up to rt and stirred for 1 hour.
Then, the mixture was heated to 35 C for 2.5 hours, concentra,ujd»diluted with IN NaOH, and extracted
with DCM. The organic phases were washed with brine, dried over Q39§O4, filtered, and concentrated
under reduced pressure. The crude material was purified by flasﬁ I qom chromatography on silica gel
eluting with a §P83%%t of Pt AL brards a8 st o8y 'g’%?l %) of the desired product
4-bromo-N1-(2emesariiyhih 7methyibeizeae- | ,2-diamine (25D): 1HNMR (300 MHz, CDCI3) 8

288679 (3N Mk gl mbﬁe%;g’gél%;( O B BhtiCli L G38) SdIRFQRIPtep S: Preparation of

6-bromo-I-mlt;lF‘t]fr)I/1 ﬁci%%) "etra roqu%r;rlé?(aine (82 %1 [00309]A solution of

4-bromo-N1-(BEeHGreaINIPREtHyTB &h hishdetcpbed in example 29, except methyl 3-(3-(3-
(tert-butoxycarbonylamino)phenoxy)methyl)pheny[)-6-(1,2,3 JA-tetrahydroquinolin~7-

et Bl CEALN 2na miond inctand AF
V1 jPICOHTALS (7. ) WS UsSCh Hswhi Ok

tetrahydroquinolin-7-yl)picolinate (29H) in step 9 of example 29.

1131 a AL RS T

mothol Aonhenvl.b6.01 2 3 4.
SINYL 2P ¥

[00393] Step 5: Preparation of 6-(1-(benzo[d]thiazol-2-ylcarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-y1)-3-(3-((3-(tert-
butoxycarbonylamino)phenoxy)methyl)phenyl)picolinic acid (34E).

(34E)

[C0394] 6-(1-{Bonzo{dthiazol-2-ylcarbamoyl)-1,2,3,4-tetrahydroquinolin-7-
y1)-3-(3~((3-{tert-butoxycarbonylamino)phenoxy)methyt)phenyl)picolinic acid (34E)

was prepared following a similar procedure as that described in example 29, except
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diamine (25D) (0.611 g, 2.3 nunol) and K2CO3 (0.634 g, 4.6 mmol) in DMF (7 mL) was heated to 80 C
for 1 hour and then at 100 C for 1.5 hours, cooled to rt, diluted with water and extracted with EtOAc.
The organic phases were washed with brine, dried over Na3S0O4, filtered, and concentrated under
reduced pressure to provide 0.528 g (100%) of the desired product
6-bromo-1-meitys10288448tetrahydroquinoxaline (25E): 1HNMR (300 MHECTERZ®SPSE72 (IH, dd),
6.56 (1H, d), 6.38 (1H, d), 3.74 (1H, bs), 3.47 (2H, t), 3.22 (2H, t), 2.82 (3H, s). [00310]Step 6:
Preparation ofyktmRetyil Betd & AibrdedameifveniodlR1,2,3,4-tetrahydroquinolin-7-yl}-3-(3-
dioxaborolanf%#-l, ,3,4-tet[%%%r[<ﬁ u;n xalin%{{Zt F%phwc’? 201‘0/0t80§5 FCT/1§J§ZOO9/O684OO
[00311 ]A soldbHBFBUFOHRE L &9-? % rea?% PR AlR % (GB0'g, 0.88 mmol),
bis(pinacolatojaitvedar (BO4ying;( I-(2enmuiabif)igsotdspicarraneriitd .L204- Wit b3 A8 mmebh); 7-
tris(dibenzylidgne i_&g;gg )= ' ol), and _
2-dicyclohexy?pf?1% phlnos%%%?%?gg%é%%@ﬁe%p er%%ﬂ mg, 0.09 mmol) in anhydrous dioxane .

(3.5 mL) was heatagkat 1096, for fr minessaaeleshinthdeilited with water and extracted with EtOAc. '

The organic phases were washed with prine, dried r Na2SQ4, filtered, oncentrated under
reduced presﬁﬁ‘?@oﬁ@%’fﬁﬁ’é@mﬁghﬁ a@@a&?ﬁ%" Fﬁ%f%@ﬁﬁ?ﬁ%%ﬂ%&fl%%r iphy on silica gel

eluting with a gradieirt@fiPEIEOAR LO0:0:85:4 534D provide 247 rug (100%) of the desired product
1-methy1-6-(4,4,5,5-tetramethy1-1,3,2-dioxaborolan-2-y1)-1,2,3,4- tetrahydroquinoxaline (25F): 1H

se tér1-methyl1-6-(4,4,5,5-tetramethy1-1,3,2-

dioxaborolan-2-y1)-1,2,3,4-tetr§h&q[oquinoxaline (2 , 0.61 mmol), K2CO3 (207 mg, 1.52
mmol), tetrabutylammonium bramide (19.5 mg, 0.061 m nd
dichlorobis(triphenylphosphinedium(ll) (17.9 mg, 0.02Z4 mmMi8Y) in 1,4-dioxane (2.0 mL) and water
(1.0 mL) at rt. The mixture was Fi¢rowave (150W) heated to 100 C €#)50 minutes, cooled to 20C,
diluted with water and extracted with EtOAc. The organic phases were washed with brine, dried over

Na2S04, filterbe 398 conctitiite oumisrdeaiicder praagrienorrinctivlérhesidhenivas purified by flash
column chromategrapini2si siligagelststing 2@ Hh-etgltadieqtnbREE B0 AR @e7)(39), to provide 76
mg (38%) of tt‘,e-od,?.s,irg%ﬁ?%“&%‘?ﬁgpUtXL,@;Q;m.etp.ﬂf“l,@d§aﬂ‘;$§¥-ﬁ§r)b{(ir%LJiQ,Q,Z(QHJE‘;,@;XPPiCO””ate
(25G):NMR (366 RFEZ WiedD) 8 7-84-7578° (3, ), 7.35 (1H, d), 7.30°(H, d), 6.62 (1M, d), 3.41 (2H,
1), 3.31 (2H, 1)2 2beigsial 6] -(bewqeithisrojobstrasrapyd- brebaratighy erogropliyT-yl-
6-(4-(benzo[dlihjazpl-Zr ¥ earbameyddslametivicha D dBirpmdraspinaxaling-gapicolinate (2511).
S/LN (2511) (0.016 g, 0.022 mimol) in anhydrous DCM (0.75 mL). The rcaction mixturc was

stirred at rt for 1.5 hours, concentrated under reduced pressure, and the crude material

triturated in dicthyl ether to provide the desired product 3-(3-((3-

aminophenoxy)ymethyl)phenyl)-6-(1-(benzo[d]thiazol-2-ylcarbamoyl)-1,2,3,4-

tetrahydroquinolin-7-ylpicolinic acid (34): ‘H NMR (300 MHz, DMSO) 5 8.43 (1 H,

s, br), 8.08 (1 H, d), 7.99 (1 H, d), 7.85-7.77 (2 H, m), 7.67 (1 H, 5), 7.55-7.41 (4 H,

m), 737 (L H, ), 7.31 (1 H, &), 7.22 (1 H, 1), 7.12 (1 H, ), 6.59-7.50 (2 H, m), 6.47 (1

H,d),511(2H,s),3.97(2H,1),2.84 (2 H,1), 1.96 (2 H, m), MS (ESI(+)) m/z 628.1

(M+H), | |

Example 35

[00397] Synthesis of: 6-(1-(benzo[d]thiaxzol-2-ylcarbamoyl)-1,2,3,4~
tetrahydroquinolin-7-y1}-3-(1-benzyl-1 H-pyrazol-4-yipicolinic acid (35):
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[00315]A mixture of tert-butyl 6-(1-methy1-1,2,3,4-tetrahydroquinoxalin-6- yDpicolinate (25G) (36 mg,
0.11 mmoD and 4-nitrophenyl benzo[d]thiazol-2- ylearbamate (19) (42 mg, 0.13 mmol) in anhydrous
acetonitrile (1.0 inL) was heated to reflux for 3 hours, cooled to it, concentrated under reduced
pressure, and the crude material was purified by flash column chromatography on silica gel eluting
with a gradieRt@rP#EERIAC 100:0-70:30, to provide 47 mg (85%) of the d&JifedPadEtert-butyl
6-(4-(benzo[d]thiazol-2-ylearbamoy1)-1-methyl-1,2,3,4- tetrahydroquinoxalin-6-yOpicolinate (2511):
IHNMR (300 MHz, CDC13) 68.14 (4t 88-7.7742H, m), 7.74 (2H, d), 7.54 (1H, d), 7.34 (1H, 1),
722 (1H, 0, 6.71 (1H, d), 3.97 (2H,
of titte compound 6-(4-(benzo[d]thia%§l-2-
ylcarbamoyl)-lI-methyl-1,2,3,4-tetral
compound 6-(4-(benzordithiazol-

,4-tetrahydroquinoxalin-6-pricoIinic
acid (25) was prepared by the foRowihg procedure: Trifluordacetic acid (2.0 mL) was added dropwise
to tert-butyl 6-(4- (benzo[d]thiaz carbamoyl)-1-methyl-1,2Z,3,4-tetrahydroquinoxalin-6- Apicolinate
(2511) (79 mg, 0.16 mmol) in D .0 mL) at 0 C. The mixture was)allowed to warm up to rt and
stirred for 72 hours. The mixture was concentrated, triturated with diethylether, filtered, and dried in
vacuo to provifiecG3gig (7(1%)tbfethenmtesiné@ﬁkduarctoEdithiaz01~2~ylcarbamoyl)-1,2,3,4-

6-(4-(benzo[d ggggy let sBsyppicolinic acid
(25):NMR (30%)@!1\1/%%l nggé‘cl)EQd iL (IH, s)% 740%? {?_{?%6[9%941{35 7.3 \(%I% m), 7.21 (I H, 0, 6.82

(11-1, d), 4.0P(H by 4 f?‘ll?“f)n%litﬁ@c(-‘éir? éf%é"(’é@ y92pl-deatrradi Adimple 26 [ 00318
]Synthesis of &&%@km@ﬁ{d]thlmj 2-§llcaibamoybyrizanethypit i@ dacid (35) was
tetrahydroqumoxalln 3-(3-phenox nic acid.(26 00319 ]St Preparation
of methyl 3- hfdrgxyplcoll}ﬁ)“é % )0 %Eﬁ@g \f/%%%géﬁsfa%r&ént’ga?g (f sulb huri tf;lCl%R’(ﬂlg inL) was
added dropwide(ted M%WF@@PQUHWMWB@&M@QWWIW&OMSWW JitEi@fanol (700 mL) at it

The mixture %Qe@;%@&%ﬁ%lf%@z hgufﬁ,eggglﬁga@mygomentrated The mixture was neutralized
with bicarbon nd ext&[@g wi h EfOAC T e gancﬁ hases ere wm] ?nne dried over

Na2S04, and'¢ n%éﬂﬂ% nate\‘ PadieeE Pree: re fo /c3 B8PS esired product
methyl 3- hydr@mwmat@r(zﬂﬂﬁmmmeeew@c@@@Bpa@omses \(@Huss)i BB8(DA, dd), 7.39 (2H,

m), 4.06 (3H, 5en¥R003YIBAU4BKT (22203088400 MR (300 MHz, DMSO) 5 8.38 (1
H, s, brj, 8.19 (1 H, s), 8.04 (1 H, d), 7.95 (1 H, d), 7.85-7.78 (2 H, m), 7.75 (1 H, dd),
747 (1 H, d, br), 7.40-7.18 (8 H, m), 5,38 (2 H, 5), 3.95 (2 H, 1), 2.82 (2 H, 1), 194 (2
H, m). MS (ESI(+)): m/z 587.1 (M+H).
Example 36

[00359] Synthesis of: 6-(1-(benzo[d]thiazol-2-ylcarbamoyl)-1,2,3.4-
tetrahydroquinolin-7-y1)-3-o-tolylpicolinic acid (36):

(36)

[00400] The title compound 6-(1-(benzo[d]thiazol-2-ylcarbamoyi)-1,2,3,4-
tetrahydroquinolin-7-yl)-3-o-tolylpicolinic acid (36) was prepared by the following
procedure: 6-(1-(benzo[dthiazol-2-ylcarbamoyl)-1,2,3 4-tetrahydroquinolin-7-y!)-3-
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[ 00321 |Step 2: Preparation of methyl 6-bromo-3-hydroxypicolinate (26B). [ 00322 ]Bromine (5.02 g,
31.4 mmol) was added dropwise to a mixture of methyl 3-hydroxypicolinate (26A) (3.67 g, 26.4 mmol)
in water (75 mL) at rt and the mixture was stirred for 2.5 hours. The precipitate was filtered, washed
with water and dried in vacuo to provide 4.18 g (75%) of the desired product methyl 6-bromo-3-
hydroxypicolivete{2eB)aEVR (300 MHz, DMSO-d6) 8 10.67 (1H, s), 7.6% @ ud)edda4bH, d), 3.88
(3H, s). [00323 |Step 3: Preparation of methyl 6-bromo-3-(3- phenoxypropoxy)picolinate (26C). 0

(26C) [ 00324)Sadi I Talasl I i ’ i Mixture of
methyl 6-bromgo$-§-9r¥g{£)oﬁg gp%gg} ig}@gf(;/eggg@%@i ﬂjﬂ?ﬁ%n@n?éﬁim@gﬁgﬂ%iﬁg%ﬁggmide (927 mgq,

. ) (1.09, |) &
4.31 mmol) in BRFATRIS h?’é’Fﬁtﬁﬁéh?Hiﬁtﬂr’@@v%eﬁé@fé’d’%‘ﬁ@@@f& £75 hours, cooled, diluted with .
10% citric acid:ardoextiaaiechifity bigAtcoliheqaymivphase mwere ofashadiwith drine, dried over
Na2S04, and concentrated under reduced pr re. The crude materigl was purified by flash column
chromatograpﬁn)ﬂlmrcgﬁlogfl(lztz%lzl;fga%rgtiJl %t%‘gﬁl\}\% n}fg Z%lﬁeyﬁt'?%? i EP t#&c%%%%%&%,_to provide 1.35 g (86%)
of the desired phodtrsuineliigt 625 bpat S B pRERE/ Bt paspRbs il Ric @Y +ANNTR (300 MHz,

CDC13) 37.52{dkkAd Gk pheast; 62rbod)aBa97 (17160 o219, D239 BKath)s), 2.30 (2H, 1).
[00325]Step 4: Preparation of methiql 6- 1-met>r?/

1-1,2.3,4-
letrahydroquirfokaiir 65 £ 25)(3: BhehBixghropbxyiBicblindte (60). 2 &68) 7604 B-éivetnyl
6-bromo-3-(3-phierioxy/pt thexy Yhicof inki el (264) (14 11m2 O (3&mndl) 33EE -djaxene .0 mL) was

added dropwise, t ixture of 1.- Y6z
(4,4,5,5-tetram@f%?§,&;—§bfﬁﬁ%gndﬁ-ﬁ&1,2,3,4-tetrahydroquinoxa|ine (25F) (105 mg, 0.38
mmol), K2CO3 (207 mg, 1.52 mmol), tetrabutgmggiyjm bromide (12.1 mg, 0.038 =tot), and

dichlorobis(triphcnylphosphine)palladium(H) (11.3 mg, 0.015 mmol) in I,4-dioxanc (2.5 mL) and water
(1.3 mL) at rt. Thg4misture wasnaicrovsavekdpV)hieaied.(9.48Qko {0y banin. cooled, diluted with

water and extracted with EtOAc. The organic phases were washed with brine, dried over Na. ,SO4,
filtered, a.nd cERERYHFRIBETaéreddcaner 'é'&?@’%n%‘@hﬁf&&’%&t%ﬁ?&ﬂﬁa@é’&ﬁ%& B§*fiash column
chromatograpkd7en silica gel eluting with a gradient of PE:EtOAc 100:0-70:30, to provide 27 mg (16%)
of the desired product methyl 641- -
methy1-1,2,3,4-tetrahydroquinoxalin<6- 3-phenaxypropoxy)picolinate (26D): 1H NMR (300 MHz,
CDC13) 5 7.71-7.23 (6H, m), 6.92 ( .' )04. -4.13 (6H, m), 3.98 (2H, t), 3.92 (3H, s),
2.30 (2H,t). [0 0 3 2 7 |Step 5: Prepagation of et (1-( enzo[d]thiazol-2-ylcarbamoy1)-1-
methyl-1,2,3,4-tetrahydroquinoxalt#i6-y@)-3-(3-ptiend poX¥Ip i col Mate (26E).

N

Ay 2

s

37

[00402] Step 1 Preparation of N-acetyl-N-(4-bromo-2-cyanophenyl)acetamide
(37A).

CN

Br

[00403] 4-Dimethylaminopyridine (6.2 mg, 0.05 mmol) was added to a solution

(374)

of 2-amino-3-bromobenzonitrile (50 mg, 0.25 mmol} in pyridine (I mL) and acetic
anhydride (0,26 mL). The reaction mixture was stirred at rt for 16 hours,

concenirated, diluted with EtGAc, washed with 1 M HCI, saturated NaHCO,, dried
over MgSQq, filtered, and concentrated under reduced pressure. The crude material
was purified by colummn chromatography on silica gel eluting with PE:EtOAc 3:1 to
provide the desired product N-acetyl-N-(4-bromo-2-cyanophenylacetamide :(37A).
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WO 2919/080478PCTMS2009/068400 [ 0 0 32 8 Methyl
6-(4-(benzo[d]thiazol-2-ylcarbamoy1)-1-methyl-1,2,3,4- _
tetrahydroquinoxalin-6-y1)-3-(3-phenoxypropoxy)picolinate (26E) (24 mg, 64%) was prepared
following a similar procedure as that described in example 25, except methyl

6-(1-methyl- 1y2p3dedeboats/droquinoxalin-6-y1)-3-(3-phenoxypropoxy)picrirtats {260jsams used instead -
of ten-butyl 6-(1-methy1-1,2,3,4-tetrahydroquinoxalin-6- yOpicolinate (25G) in step 8 of example 25. '
111 NMR (30G 154 DC%%@Y SRl B2 (SHoinldl (1.0, 7.39CH, )
7.30-7.17(4K, m), 6.9 1, m), 6.50 (1H, d), 4.29 (2H, 1), 4.22 (2H, t), 3.90 (2H, 1), 3.79 (3H, s),
3.38 (2H, 1), 21@2;3@_91@) By *(@zmi)?fef%is@ tcp 6: Preparation of title compound
6-(4-(benzo[d]thiazol-2- ylcarbamoy1)-1-methyl- 1,2.3.4- -tctrahydroquinoxalin-6-y1)-3-(3-
phenoxypropoxy)picolinic acid (26). HN 00 1 SAN ~ [0 0 3 3 0 ]The title compound
644-(benzold]thiazol-2-ylcarbamoy0-1-methyl-
1,2,3,4-tetrahydroquinoxalin-6-y1)-3-( poxXy)picolinic acid (26) was prepared by the
following procedure: LiOH (12 mg, 10 s added to a mixture of Methyl
6-(4-(benzo[d]thiazol-2-ylcarbamoy1)-1<methyl-1,2,3,4-tetrgdpyglroquinoxalin6-y1)-3-(3-phenoxypropoxy
)picolinate (26E) (25 mg, 0.041 mmol) in MeOH (0.5 mL) and water (0.25 mL) at rt. The mixture was
heated to 55 Qtﬁmm%hourw—gz;@eﬁbt@-m@ andaeidified wEtIJMobrKB&r&paﬂH 4. The resulting precipitate
was filtered, WZ% \gl%t\évrg} drlgd in vaecjp% 9 ‘ﬁglovadselz n% écy of the desired product 6-(4-
(benzokllthlaz% ylllg amoy8 meth ﬁplr 53 A-tetr groqumox%h

phenoxypropaegspieeslin il ¢26): eHeENWe(M MHWWW&@%BYDBC@IW@S) 7.83 (1H, d), 7.80

(IH, d), 7.65 (2 AWy ab-deed Hidicha 6r32pfond-(Abl3 ) m}e@a%r@ﬂﬁﬁnmﬂieﬁ%ﬁ?) hldy o)p4.26 (2H, 1), 4.15

(2H, 1), 4.02 (2H t 132 (2H, 1), 2.97 (31-1, s) 2.17 (2H, t), MS (ESI(+)): m/z 596.1 (M+H). Example
27 [ 00331 ]S)?n sf’s f 6-(1-(benzo[d]thiazol-2- ylcarbamoyl) 2,3,4-

tetrahydroqum[cgl aé'é/]l) -3- é%e Q:GE’:OX a%[t 18?1()9{ e%)r/]llg ?t? éélQﬂO—.’iucyanophen}’I) 6-

(1,2,3,4-tetrahydroquinolin-7-yl}picelinate (37C).
CI0
N 1 N\%OME
H %CN

NH

(37C)

{00407] Methyl 3-(4-acetamido-3-cyanophenyl)-6-(1,2,3 4-tetrahydroquinoiin-
T-yDpicolinate (37C) was prepared following a similar procedure as that described in
exarmple 29, except methy! 6-(1,2,3,4-tetrahydroquinolin-7-y1)-3-
(trifluoromethylsulfonyloxy)picolinate (29F) was used instead of fert-butyl 7-(6-
(methoxycarbonyl)-5-(trifluoromethylsulfonyloxy)pyridin-2-y1)-3,4-
dthydroquinoline-1(2H)-carboxylate (29E), and N-(2-cyano-4-(4,4,5,5-tctramethyl-
1,3,2-dioxaborolan-2-yl)phenyl)acctamide (37B) was used instead of phenylboronic

acid in step 7 of example 29.

[o0408] Step 4: Preparation of methyl 3-(4-acetamido-3-cyanophenyl)-6-(1-
(benzo[djthiazel-2-ylcarbamoyl)-1,2,3,4-tetrahydroquinolin-7-yipicolinate (37D).
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[ 00 3 3 2 |Step 1: Preparation of methyl 6-bromo-3-(2-phenoxyethoxy)picolinate (27A). 0 (27A) [
00333 ]A mixture of methyl 6-bromo-3-hydroxypicolinate (26B) (308 mg, 1.33 mmol) and
2-phenoxyethanol (183 mg, 1.33 mmol) were stirred in dry DCM (10 mL). PPh3-polystyrene bound
(665 mg, 2.0 mmol) was added, followed by the drop-wise addition of DIAD (0.387 mL, 2.0 mmol). The
mixture was stipexforsd8dours, then filtered through Celite and concentnatedssndensedeced
pressure. The crude material was purified by flash column chromatography on silica gel eluting with a
gradient of PE/EtOAc 9:1-7:3 to provide334.ng (72% of the desired compound methyl
6-bromo-3-(2-phcnoxyethoxy)picolinate { ; R (300 MHz, CDC13) 6'7.58-6.90 (7 H, m),
4.43(2 H, m), 4.34(2 H, m), 3.91 (3 H,i¥). ep 2Mereparation of
7-(4,4,5,5-tetramethy1-1,3,2-dioxaQ -2-yl 3 A4der@Nydroquinoline (27B). (27B)
[00335]7-bromo-1,2,3,4- tetrahydrogjgnollne (1E) (375 g,11.77 mmol) in anhydrous 1,4-dioxane (3
mL) was added dropwise to a mlxéire'\bf bls(plnacolato)|b (628 mg, 248 mmol), potassium

acetate (416 mg, 424 mmol), tris( zylideneacetone)- dium(0) (40 mg, 0.044 mmol), and 2-
dicyclohexylphosphino-2',4',6'-tri-i opyl-1,1'-biphenyl (84 mgﬂ, 8 mmol) in anhydrous
1,4-dioxane (4 mL) at 95 C. The reaction mixture was stirred at 95 C for 3.5 hours, cooled to rt, diluted

with EtOAc, waghnthwith wm@ﬁg)hrjn@ sachones-MasPrsditpred.-@sskspngenisated under reduced

pressure. The ¢rude ma |tated fro tOA lPE t V|de
7-(4,4,5,5-tetram “9?1 ”1“%% ; rﬁﬁ% ¥ﬁP , BSOS @(ﬁ& QHRSIETE78): 11-1 NMR (300
MHz, CDC13)®HO%Y(Q.3H;IU§®Y @@?@I@E&S(ﬂlﬂ dm)trtb@m(mﬂmt) e2F,83% & nptiyD3-(2 H, m), 1.32 (12 H,

S)- [00336]Ste9c§mﬁ1589§r@§%;916 W 132@29{%% & Mt@?(}} agaﬁlinate (37C) was
tetrahydroquinolin-7- yeplcollnate% : 00337]Metﬂ¥52’6 bromo-3-(2-phenoxyethoxy)picolinate (27A)

(327 mg, 0.93 WiAGIsterd P et depliitnyl 28 Siegrlvaserenatioo! 9’i icdlingla @ Ehydroq uino line
(27B) (181 mginGtépramtdkateplalidtylammonium bromide (30 mg, 009 nunol),
dichlorobis(triphenylphosphine)palladium(ll) (26 mg, 0.04 mmol) and K2CO3 (322 mg, 2.33 mmol)
were stirred in [084di6%ane 32mft: ) Bxepehiaiave reflitiel Joatr@0:1@ feii 4bemivieidsadh€reaction mixture was
allowed to coq) Ilggggg%gllymmgaggéﬁtﬁgng L ANARRGE Wit 140, dried over MgSO4, filtered, and

concentrated under reduced pressure. The crude material was purified by column chromatography on |

silica gel eIutlr%leﬁ‘B”@?ﬁﬁﬁ‘é‘n?%pP’E?EWﬁE‘g P73, to provide 205 mg (72%) of the desired

Gn

[00411] The title compound 6-(1 «(benzo[Jlihiazol-2-ylcarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-yI)-3-(2-methyl-4-ox0-3,4-dihydroquinazolin-6-yi)picolinic acid
(37) was prepared by the following procedure: 6-(1-(benzo[d]thiazol-2-ylcarbamoyl)-
1,2,3,4-tetrahydroquinolin-7-y1}-3-(2-methyl-4-ox0-3,4-dihydroquinazolin-6-
yl)picolinic acid (37) was prepared following a similar procedure as that described in
example 29, except methyl 3-(4-acetamido-3-cyanopheny!)-6-(1-(benzo[d]thiazol-2-
ylcarbamoyl)-1,2,3,4-tetrahydroquinolin-7-yl)picolinate (37d) was used instead of
methyl 6-(1-(benzo[d}thiazol-2-ylcarbamoyl)-1,2,3,4-tetrahydroquinolin-7-y1)-3-
phenylpicolinate (291) in step 10 of example 29 and the reaction mixture was heated
to 50 °C for 4 days. MS (ESI{+)): m/z 589.0 (M+H).

Example 38
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product methyl 3-(2-phenoxyethoxy)-6-(1,2,3,4-tetrahydroquinolin-7-yDpicolinate (27C): 11-1 NMR
(300 MHz, CDC13) 67.69 (1 H, m), 7.44(1 11, m), 7.27 (2 11, m), 7.13(2 H., s), 6.94 (4H, m), 4.40 (2H,
my), 4.34 (2H, m), 3.90 (3H, s), 3.27 (2H, t), 2.76 (2H, t), 1.92 (2H, m). 003 38 ]Step 4: Preparation of
methyl 6-(1-(benzo[d]thiazol-2-ylcarbamoyO-

1,2,3,4-tetraiy @i oi8a6HiTe 7-y0-3-(2-phenoxyethoxy)picolinate (270). (2ASY }HOBA S Rethy
3-(2-phenoxyethoxy)-6-(1,2,3,4-tetrahydroquinolin-7- yDpicolinate (27C) (81 mg, 0.2 mmol) and
4-nitropheny! beozaljthiazhdryicarbamateako) (iR 1000 -Adhmmolwers heated to reflux in
acetonitrile (5tn3L fqr 24.h ur_'_Aé’Egl_r gpoli[[@ Ehﬁbmi t renV\@%cc 1Q&ear%tlr .under reduced pressure
and purified bf@o tmAEHTOMato rarg ‘of |héla g%‘f'i Ul g ith & gradient of PE (100%) to PE/EtOAC
(4:6), to provide 114 mg (97%) of the desjrg producténethyl 6-0-
(benzo[d]thiazol-2-ylcarbamoyO0-1,2,B8,44gtralydroquirjolin-7-y0-3-(2- phenoxyethoxy)picolinate (270).
1HNMR (300 MHz, CDC13) 58.12 (1§ s)>7. :
7.09 (1H, m), 6.94 (3H, m), 4.44 (2%@04.37 (REAm),3
(2H, m). [ 00 340 ]Step 5: Preparatm of titte compou 1-(benzo[d]thiazol-2-
ylcarbamoyl)-l,2,3,4-tetrahydroq§|nbﬁn-?-yl)-342-phe oxyethoxy)picolinic acid (27). (27) WO

=2

20191080478PCT/US200910684 0341]The title compound
6-(1-(benzo[d]thiazol-2-ylcarbamo 12,3,4- tetrahydroquinolin-(75951)-3-(2-phenoxyethoxy)picolinic
acid (27) was prepared by the following procedure: A mixture of methyl

6-0-(benzo[d]thirzl#ryIc - s d oAt NRID-(1ykb3atdiphennxyethoxy)picolinate
(27D) (114 mg, 020 ﬁmolﬁfg{%ﬁmﬁ@é gg%@%%v%gﬁgd%n I\(/Iggng (3 mL) and water (1 mL)

) 18 mg, :
for 20 hours, THEHHRAKERAR tiited v fﬂﬁ@ﬁﬁ%&@ﬂﬁfﬁh‘b“iﬁ@%@%&% layer was separated
and acidified witiptd4 biGie Thiepheripitattwas-fitetedofdshiedixith&ibiopgnd . 2i3ed to provide 83
mg (75%) of the desi roduct 6-Q-., T .
(benzo[d]thiaz%%%iﬁé‘g%glﬁggl%- %293(-2(%ﬁ;%}ﬁ%rfgg}g?ggﬁ%yl_/)plfi l-E%E%Zd-G mk%%)o%%thox )picolinic acid
(27): IFI NMRRZOT % M%WS@SM%P?Q@@F?,%)%W?WFJE%})} xeBRiE 17, FiFeRt EiY8 (6 H, m),
6.99-6.91 (4 H,-Mp, A 46 (2hddYuth Sin(2H1) B8 RSt iN)sulictS I3h)piodlikaB £28F), m). LC/MS
(APCI): m/z 567.2 (M+H). le 28.[ 2]synthesis of.. '
2-(1-(benzo[d]‘?'rﬁf'a1§go -él-ly ec%ﬁ%%%éﬁtﬁégfﬁ%%g%%z% S?X}?:grboxylic acid (28): (28) [ 00343]Step 1:
Preparation of treftupigtpe@atrevroineoineridinfodiydtdihydroquinoline- 1 (2H)-carboxylate

(29E), and 3-(methylsulfonyl)phenylboronic acid was used instead of phenylboronic

acid in step 7 of example 29. "H NMR (300 MHz, DMSO) 6 8.47 (1 H, 5), 8.07-8.00

(3H,m),7.95{(1 H,dt), 7.89 (1 H, d}, 7.84-7.79 (2 H, m), 7.74 (1 H, t), 7.48 (1 H, d},

7.37 (1 H, dt), 7.30 (1 H, d), 7.22 (1 H, dt), 3.97 (2 H, 1), 3.26 (3 H, 5, 2.84 (2 H, 1),

1.95 (2 H, m), MS (ESI(+)): m/z 585.0 (M+H).
Example 39

[00414] Synthesis of: 6-(1-(benzo[d]thiazol-2-ylcarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-y1)-3-(2-(3-(dimethylamino)phenoxy)ethoxy)picolinic acid (39):

N == CH |

N X0 - O/\*/ON\
P |

N
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(28A). (28A) [00344]6-Bromo-indoline hydrochloride (118 mg, 0.5 mmol), (Boc)20 (137 mg, 0.63
mmol) and K2CO3 (76 mg, 0.55 mmol) were stirred in MeOH (5 mL) for 72 hours. The mixture was
diluted with DCM (10 mL), washed with water, the organic layer was dried over MgSO4, filtered, and
concentrated under reduced pressure to provide 156 mg (96%) of the desired product tert-butyl
6-bromoindolivey masmesxyate (28A): 1H NMR (300 MHz, CDC13) 5 7.02¥8kuseaedi(RH, t), 3.02
(2H, 0, 1.53 (91-1, s). [ 00345 |Step 2: Preparation of tert-butyl 6-(4,4,5,5-tetramethy1-1,3,2-
dioxaborolan- ' ine-l 0 (28 : ' = I
6-bromoindo|in2red-?L-car oxyﬁ%%gﬁ%%%@n%%éﬁz%ol , %%@@ﬁ%%%@o%%%%n mg, 0.68
mmol), Pd(dprﬁ??@:-lZ (9 mg, 0.012 mmol, 2,2 mol %) and potassium acetate (154 mg, 1.57 mmol) in
toluene (3 mL) was heated to 150C in a microwave reactor for 40 min. After cooling, the mixture was
diluted with DCM (5 mL), washed with wataﬂfcﬁfe’c?q]@r MgSO4, filtered, and concentrated under
reduced pressure. The crude material was-purified By column chromatography on silica gel eluting with
a greadient of PE/EtOAc (9:1), to provide & 0 (§8%) of the desired product rert-butyl
6-(4,4,5,5-tetramethy1-1,3,2- dioxaborolan-Z-yptdoline-I-carboxylate (288): L H NMR (300 MHz,
CDC13) 57.41 (2H, m), 7.12 (1H, m), 3.96 (2H, 1), 3.09 (3PAY), 1.57 (9H, s), 1.30 (12H, s). [ 00347

|Step 3: Prepagati ethy| 2-(1-(tert-putaxycarbonypindolin-6- yfithiazole-4-carboxylate (28C). 00E
(28C) [ 00348 ﬁ%r%%ﬁre 0 féﬁgg’éfy‘[‘ékﬁﬁ? %é‘%ﬁ%rﬁé}hﬁyfﬁl SRS Ripsnsion
yOindoline-1-cdrbtdyaty{28 B (Bie=mi((052 gn i@l metblylaRdkaf01lilar g)a M8 canbpiylate (43 mg, 0.2

nunol), K2COZ {8 Srarvsnat). tehahutianmneniianDiomide (> gy, 4 Og.mmol) and

dichlorobis(tripheny)phosphine)palladium(ll) (6.0 mg, 0.003 mmol) in 1,4-dioxane (6 mL) and water (1
mL) was heaté:aqlg%% o fijubsal with water, exiracted with DCM, The organic phases were

washed with brine, dried over MgSQy, filtered, and concentrated under reduced

pressure. The crude material was purified by column chromatography on silica gel
eluting with a gradient of PE:EtOAc 90:10-80:20, to provide the desired compound 2-
(3~(dimethylamino)phenoxy)ethyl acetate (39A).

[00417] Step 2: Preparation of 2-(3-(dimethylamino)phenoxy)ethano! (39B).

o,

l (39B)

[00418] A catalytic amount of sodium methoxide (enough to insure a basic
solution) was added to a solution of 2-(3-(dimethylamino)phenoxy)ethyl acetate
{39A) (0.545 g, 2.44 mmol) in anhydrous MeOH (7 mL). The reaction mixture was
stirred at rt for 2.5 hours before a small amount of acidic resin (Dowex 50WX8-200)
was added. The reaction mixture was filtered, concentrated under reduced pressure
and the crude material was purified by column chromatography on silica gel eluting
with a gradient of PE:E1QAc 66:34-50:50, to provide the desired compound 2-(3-
(dimethylamino)phenoxy)jethanol (39B).

[00419] Step 3: Preparation of methyl 6-bromo-3-(2-(3-
- (dimethylamino)phenoxy)ethoxy)picolinate (39C),
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hours. After cooling the mixture was extracted into DCM, washed with H20, dried over MgSO4, filtered,
and concentrated under reduced pressure. The crude material was purified by column
chromatography on silica gel eluting with a gradient of PE/EtOAc (9:1), to provide 46 mg (61%) of the
desired product ethyl 2-0 -(tertbutoxycarbonypindolin-6-yOthiazole-4-carboxylate (28C): 1-INMR (300
MHz, CDC1)v68 230(@®078), 7.18 (I H, dd), 6.95 (1H, dd), 6.43 (1H, dd), L& P51¢P45¥08 99 (2H, m),
3.11 (1H, t), 2.97 (1H, t), 1.54 (9H, s), 1.45 (3H, t). LC/MS (APC1): m/z 375.0 (M+H). [ 00349]Step 4:
Preparation of ethyl 2-(indolin-6-yl)thiazole@-carboxylate (28D), [ 00350]To ethyl -
241-(tert-butoxycarbonyl)indolin-63 _ -r?,écarboxylate (28C) (46 mg, 0.12 mmol) was added
DCM (5 ml) and TFA (1 ml) and stirred far 2.5 lleym. The rd]ixture was concentrated under reduced
pressure to provide 56 mg of the desired pr%ﬁu\cfenoTbIin-6-y|)thiazole-4-carboxylate (28D):
LC/MS (APCD: m/z 275.0 (M+H). [ 00351 |Step S: Pregarationafi@thyl 2-(1-(benzo[d]thiazol-2-
'yllcarbamoyDindoIin-6-yOthiazole-4-carboxylate (28E). (28E) [ 00352 ]A mixture of ethyl
2-(indolin-6-y@tiniaz ole-4-carigenybatch@8DYERG(ONTY, Hatd mmaly, RZCOBYR2 i) 846 mmol), and
nivopheny! DETARLALIRRRL 2 EARANAIR UM 4R o B el wasdisalRdl el i

acetonitrite (3'mL) tor ours. The'reaction mixture was cooled to rt and diluted in EtOAc (5 nth),

washed with WaBetdigney srsrarisoay it (3H) (6AR Bu St runde T &BUREY Yressure. The crude
material was pyrified iy calvraachemategapiyarisiica. gel siglttngrwithed) deadisat of PE/EtOAC
(1:1), to provide 22 mg (34%). of the desired product ethyl 2=, . o
(1-(benzokithi&%hiE “’%gﬁ% LTS 10 i%l‘é?%g‘tﬁ%%‘baé- %if# t8’?<‘§/18t‘§?5’§%§?? TNME (300 MHZ,
CDC13) 6 8.631(tdnitate), B2 (dhics) pre68re2 The, amjlempeeiehven purilBgl foHeolyy 25 (2H, m), 4.43
(2H, ), 4.22 (3, s 3L By BhlsiflDh c‘l%l(@ihi@zith%\‘h%iéﬁﬁ@’f’mﬁtéﬁé-iS@vﬂﬂdde,OL@%S]Step 6:

Preparation of title compound 2-(1-(benzo[d]thiazol-2- ylcarbamoyDindolin-6-yOthiazole-4-carboxylic
acid (28). (28yrqeste3ba PrmEet R WA SEtRA E(Tlfl?e%fﬁ% hiazol-2-ylearbamoypindolin-6-
yOthiazole-4-¢dichakylinaeitbt28)xy astpreparetiale t13@Eallowing procedure: A mixture of ethyl
2-(1-(benzol[d]thiazol-2-ylcarbamoyflindolin-6-yOthiazole-4- carboxylate (28E) (22 mg, 0.05 mmol) and
LiOH (12 mg, Do4%2dmol) Was dtirPecpiraitaciinethyl §-4ad3water (1 inL) for 20 h. The mixture was
dilted with E@%Eﬁém&é&%&&iﬁvj%M&Iﬁélmt@ﬂ-teﬂaﬁygfs@ni@ﬂﬁwrngsdﬁ@i&ted, washed with
H20, dried over MgSO4, filtered and concentrated under reduced pressure. The crude material was
purified by HF{E&D%O provide 3.0 mg (14%) of the desired product 2-(1-

- (benzo[d]thiazol-2-ylcarbamoypindali -6-yOthiaéoIe-4-carboxyIic acid (28). LC/MS (APCI): tn/z 423.1

OMe !

Sace
(39D)

[00422] Methy! 3-(2-(3-(dimethylamino)phenoxy)ethoxy)-6-(1,2,3,4-
tetrahydroquinolin-7-yl)picolinate (35D) was prepared following a similar procedure
as that described in example 29, except methyl 6-bromo-3-(2-(3- -
(dimethylamino)phenoxy)ethoxy)picolinate (39C) was used instead of 3-(benzyloxy)-
6-bromopicolinate (29A) in step 2 of example 29.

[00423] Step 5: Preparation of methyl 6-(1-(benzo[d]thiazol-2-ylcarbamoyl)-
1,2,3 4-tetrahydroquinolin-7-y1)-3-(2-(3-(dimethylamino)phenoxy)ethoxy)picolinate
(39E).
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[ 00355 ]Synthesis of 6-(1-(benzo[d]thiazol-2-ylcarbamoy0-1,2,3,4-
tetrahydroquinolin-7-y1)-3-phenylpicolinic acid (29): (29) [0 0 3 5 6]Step 1: Preparation of methyl
3-(benzyloxy)-6-bromopicolinate (29A). 0 [0 0 3 5 7 |Benzyl bromide (3.87 g, 22.6 mmol), was
added to a suspension of methyl 6-bromo-3-hydroxypicolinate (5.00 g, 21.6 mmol) and K.2CO3 (5.96
g, 43.1 mmolyis ankhyeross DMF (40 mL). The reaction mixture was heatedratGth&néesik8 hours,
cooled to rt, and poured into an ice/water mixture. After stirring for 2.5 hours, the precipitate was
collected by filtration, washed withwyater, and dried to provide the desired product methyl
3-(benzyloxy)-6-bromopicolinate (29 0 035 3 ]Step 2: Preparation of methyl. .
3-(benzyloxy)-6-(1,2,3,4- tctrahydyoq noI| -7-yppicHimate (29B); [00359]To
7-(4,4,5,5-tetramethy1-1,3,2-dig rolan-2<y4 &,M #qquinoline (27B) (1.16 g, 4.48
mmol), methyl 3-(benzyloxy)-6j\@romop|col|nate (29A) (1. 4.48 mmol), K2CO3 (1.546 g, 11.2
matol), tetrabutylammonium’%'?de (0.144 g, 0.45 inmol), and

I

dichlorobis(triphenylphosphi ladium(H) (126 mg, 0.18 =top was added 1,4- dioxane (30 mL) and
water (15 mL). The reaction re was heated to 90 C for 1.5 houggggeoled to rt, concentrated,
diluted with EtOAc, washed sequentially with water, brine, dried over MgSO4, filtered, and

concentrated Lgndqp.@ducem&@swg{%gop&q&q@magm&{%o@{g@@igazted from EtOAC/PE to provide

the product t (b -tetrahyd lin-7- linate ( Additional
matorial was EOS AR e TRy 2R SEH R BEFCrthl with a oradient
of PE:EtOAC 7‘832?4’6@371 ﬂ@i@mmsﬂm@msmtpmm(@ga)mm (BOMP.©BE13) 6 7.67 (1 d),
7.48-7.44(2 Hnmh ?34§rg 3@'&4@{& %Jo%h&ﬂnk%)o olé%]ﬂ"b Ao BT dbBLifliR 2L (2 1-1, 5), 3.98 (3

H,s), 3.34(2 H t) 1. 96(2 H 6‘11%‘?[{ 3: Preparation of ten-butyl
7-(5- (benzylo>?§l39€>CD Wf’éﬁ{é%} PG e = Hﬁﬁlﬁé[ ﬁ@ﬁ&rﬁe 1(210-carboxylate (29C). [
00361]A mmmﬁrmaﬂmﬁrsa(be)pmm}ﬁmﬂﬁﬁsﬂeﬁeﬁtrafmﬁ)almlln -7-

[00425] Slep 6: Preparation of title compound 6-(1-(benzo[d]thiazol-2-
ylcarbamoyl}-1,2,3,4-tetrahydrogquinolin-7-y1}-3-(2-(3-
(dimethylamino)phenoxy)ethoxy)picolinic acid (39),

el

e

@ _ (39)

[00G426] The titie compound 6-(1-(benzo{d]thiazol-2-ylcarbamoyl}-1,2,3 4-
tetrahydroquinolin-7-yi}-3-(2-(3-(dimethylamino)phenoxy)ethoxy)picolinic acid (39)
was preparcd by the following procedure: 6-(1 -(bcnzo{d}thiazdl—Z-ylcarbamoyl)~
1,2,3,4-tetrahydroquinolin-7-y1)-3-(2-(3-(dimethylamino)phenoxy)ethoxypicolinic
acid (39) was prepared following a similar procedure as that described in example 29,
except Methyl 6-(1-(benzo[d]thiazol-2-ylcarbamoyi)-1,2,3,4-tetrahydroquinolin-7-y1)-
3-(2+(3-(dimethylamino)phenoxy)ethoxy)picolinate (39E) was used instead of methyl
6-(1-(benzo[d]thiazol-2-ylcarbamoyl}-1,2,3,4-tetrahydroquinotin-7-yf)-3-
phenyipicoli;mte (291) in step 10 of example 29. "H NMR (300 MHz, CDCls) & 8.20
(1H,s),7.84 (1 H,d), 7.69¢1 H,d), 7.40-7.10 (5 H, m), 6.92 (1 H, s, br), 6.40-6.28 (3
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yDpicolinate (29B) (3.41 g, 9.10 mmol) and di-tert-butyl dicarbonate (5.96 g, 27.3 mmol) was heated to
100C for 17 hours, cooled to rt, diluted with DCM, washed with water, dried over MgSO4, filtered, and
concentrated under reduced pressure. The crude material was purified by column chromatography on
silica gel eluting with a gradient of PE:EtOAc 83:17-65:35 to provide the desired product tert-butyl 7-(5-
(benzyloxy)-GvinethesdscarbonyOpyridin-2-y1)-3,4-dihydroquinoline-1(2 - EetHIPREE% 29C): 1H
NMR (300 MHz, CDC13) 5 8.27 (1 H, d), 7.75 (1 H, d), 7.58 (1 H, dd), 7.49-7.30(6 H, m), 7.13 (1 H, d),
5.23 (2 H, s), I?;%%(g.b!& l@)@g,%fmm,tgzmmgs)w%@ k6, 1)), 55 (9 H,t5)1. PO @3 62 IStep 4:
Preparation of tert- -(5-hydroxy-6-

(methoxycarb%nﬁg)' é’}%{és% %ﬁ%ﬂi?/%ﬁ%ﬂhoune-1(2H)-carboxyIate (290). [00363]Toa
solution of tert-butyl 7-(5-(benzyloxy)-6- Example 40 '
(methoxycarbonyl)pyridin-2-y1)-3,4-dihydroquino|iﬁe-l(ZlO-carboxyIate (29C) (2.72 g, 5.74 mmol) in
E10AC (80 mL) g 0H (80 cadkclpeiahaselibiacilf-Rasansynias dded 10% Pd-C (420 mo)

The reaction mixture was stirred under an atmosphere of hydrogen for 24 h{.s, filtered through a bed of
Celite, and cdﬁ%’é‘?ﬁiﬂé‘iéﬂ‘%hﬁr&ﬁ@ét%(éégfféﬁtﬁﬂm)@ﬁgﬁﬁﬁfmmxy picolinic acid
7-(5-hydroxy-gsfmethoxycarbonyOpyridin-2- yl)-3,4-dihydroquinoline-1(211)-carboxylate (29D): 1H
NMR (300 MHz, CDC13) 5 10.67(1 H, s), 8.30(1 H, d), 7.86(1 H, d), 7.56(1 H, dd), 7.42(1 H, d), 7.15
(1 H,d), 4.05 3 H,s), 3.74 (2 H T "280(2 H, tp 1.95(2 H, m), 1.56(9 H, s). [00 364]Step 5:
Preparation of tert-butyl 7-(6-(methaxyearhga

(trifluoromethylsuIfonyloxy)pyridiﬁe-z-yl @ ydr%FauinoIin 1/)-carboxylate (29E).

[00365] Trifluoromethanesulfomn ydridet’9 M awanddded dropwise to tert-butyl
7-(5-hydroxy-6-(methoxycarbokyOpyridin-2-y1)-3,4- dihydroquinol|ne-1(210-¢arboxylate (29D) (2.40 g,
6.23 mmol) and TEA (0.95 gs'gii mmol) in anhydrous DCM (25 mL) at 0 'C. The reaction mixture was

stirred at 0 C for 1.5 hours, dfluted with DCM, washed with 10% citric acid, dried over MgSO4, filtered,
and concentrated under reduted pressure. The crude material was pé#flied by column
chromatography on silica gel eluting with a gradient of PE:EtOAc 88:12- 82:18 to provide tert-butyl
7-(6-(methoxyE@P¥Efi1)-55ten 1: Preparation of methyl 6-bromo-3-(4- .
(trifluoromethyjsiforRylaxylpwrigitelnii) (3vacdihydroquinoline-1(21/)-carboxylate (29E): 111NMR (300
MHz, CDC13) 68.40 (1 Hd), 7.95 (1 H, d), 7.71 (1 H, d), 7.66 (1 H, dd), 7.19(1 H, d), 4.04(3 H, s),
3.75(2 H, m), 2.82(2 H, t), 1.96(2 H, m), 1.56 (9 H@s). [ 00366]Step 6: Preparation of methyl
6-(1,2,3,4-tetrahydroquinolin-7-y1)-3- (trélQedtnethylsullonyloxy)picolinate (29F). [ 00367
]Trifluoroacetic acid (18 mL) was added to tert-butyl 7-(6-
(methoxycarbony1)-5-(trifluoromethylsulfonyloxy)$fitiéfin-##44)-3,4- dihydroquinoline-1(20)-carboxylate
(29E) (2.00 g, 3.9 mmol) in anhydrous DCM (25 mL). The reaction mixture was stirred at rt for 1.5
hours, concenti@®dd $hder{3deiberprageiomiia @ tity HEVRERR Wisde TP ¥ifirated NaHCO3.
The aqueous phasgpwRkesirasted withobichhdie contlined MERNE fltagdsivenadyied over MgSO4,

filtered, and con te er reduced, pressure to provide [ t methyl 6-( 1,2,3
,4-tetrahydroqﬁ?ﬁgﬁ&é@-@'—%ﬁ’ gi?grén%g%gﬁgﬁi 6ny l(f‘»sxeﬁl %{%ngli#g}égggﬁ%r?%%#gem purity for
subsequent useixthNIFNE3R0 M KALT HCIL3heurseeledellt AEEEnsenHster 30d¢TH, d), 7.29(1 I-1, dd),
7.08(1 H, d), 408 {31 Hresurd: 39 at2r Kl Wi R B tlitd hlx @@2AZaktedith DCM. The organic

phases were washed with 1 M NaOH, brine, dried over MgSOs, filtered, and

concentrated under reduced pressure, The concentrate was purified by column
chromatography on silica gel eluting with a gradient of PE:EtOAc 84:16 to 72:28, to
provide the desired product methyl 6-bromo-3-(4-methoxybenzyloxy)picolinate
(404).

{00430] Step 2: Preparation of methyl 3-(4-methoxybenzyloxy)-6-(1,2,3,4-
tetrahydroquinolin-7-yl)picolinate (40B).
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[0 0 36 8]Step 7: Preparation of tert-butyl 7-(6-(methoxycarbony1)-5-
phenylpyridin-2-y1)-3,4-dihydroquinoline-1(210-carboxylate (296). 296) [ 0 0 3 6 9]Teri-butyl
7-(6-(methoxycarbonyl)-5-
(trifluoromethylsulfonyloxy)pyridin-2-y1)-3,4-dihydroquinoline-1(2//)-carboxylate (29E) (40 mg, O. 077
mmol), phenylormmigseits (11 mg, 0.093 mmol, 1.2 eq), K2CO3 (27 mg, 8ci$usmek)ss400
tetrabutylammonium bromide (2.5 mg, 0.0077 mmol), and dichlorobis(triphenylphosphine)palladium(H)
(2.2 mg, 0.003 mmol) in 1,4-dioxane (0§ gat) and Watsr (0.25 mL) was heated to 90 C for 75 minutes,
cooled to rt, diluted with EtOAc, washed wjth \ atef, brifpe, dried over MgSO4, filtered, and
concentrated under reduced pressure.NThe Crudg ten@Mwas purified by column chromatography on
silica gel eluting with a gradient of PE: EtOAe 8871282148, ide the desired product tert-butyl
7-(6-(methoxycarbony1)-5-phenylpyridin-2-y1)- 3,4- dlhydroq oline-1(211)-carboxylate (296): 1H
NMR (300 MH 3)5 7.48-7.37(5 H, m),
7.19(1 H, d), 3€806: gs(?i (5H ?/Iét%q(g%"éi(g) ﬁzﬁ%ﬂ{ﬂ%ﬂ@%ﬁ 551/4%&21%&% YHgﬁQSgep 8: Preparation of
methyl 3.pheny R 018 ARY i, BRSaTTAGHRE éﬁé"(?@{ﬁ d%é@miew@e in
2010/080478%%E29Q91£@84@01&Kb@)ﬂ)1?13} B\/{ethiy:khoxybenzyloxy)pwalmdte (40A) was
3-phenyl-6-(1,2,3.4-telr n-/- linate (2911) w ared ol @ similar
procedure as tﬁgdAf ezéc;%b&fgn r&ubﬁmgﬁ@)pgggébpt ten‘% ?]}tii}) Step J }%xa
7-(6-(methoxyé&rbony1)-5- phenylpyrldln -2-y1)-3,4- dlhydroqumollne 1(21/)- carboxylate (29G) was
used instead of tert- butyl 7-(6-(methoxycarbony0-5-

(trifluoromethy Qi RAoxy npiagon afinritgg iikuiteyi¢2d--carboxylate (29E) in step 6 of
example 29. [QbrahfRqiep P repsitianofsnethyl 6-0 -(benzo [d] thiazol-2-ylcarbamoy1)-
1,2,3,4-tetrahydroquinolin-7-y0-3-phenylpicolinate (291). (291) [0 0 37 3]A mixture of methyl
3-phenyl1-6-0,2,3,4-tetrahydroquinolifr© ienlinntec(1914) (17 mg, 0.049 nitnol) and 4-nitrophenyl
benzokflthiazol-2- ylcarbamate (19) &5 . ol) in anhydrous CH3CN (0.8 mL) was heated
to reflux for 6 hours, cooled to rt, concHntrated ndef re d pressure, and the crude material was
purified by column chromatography on silica gel [ ith gggegdient of PE:EtOAC 72:28-55:45, to
provide the desired product methyl 6-0-

(benzo[d]th|azomgaearbamaylig}B—B}&mmqhmaquﬂtmwﬂr&yﬂx)earph@wlmﬁlm@m@@ 1): IHNMR
(300 MHz, CD&ff@ Afel @L:Hwﬂ)g§ Jh% ﬁlr':!md)»d 8% (nLBE3. Hin 1. 7 £6(1. Hd) .. 7,48-7.35(4 H, m),

7.34-7.28 (2 H, mJ, 6.89(1 H, d ) Té 3313 H, 5). .86 (2 H. 1) 900 (2 H ). [0 0 37 4]Step
Qﬁﬁf

10: Preparatlo]NI Y}(I%‘@O‘F?Fﬁ&ﬁﬁﬂéeﬁ old] %Mdroqum@hn 7-ylpicolinate (40B)

was used instead of ters-butyl 7-(6-(methoxycarbonyl)-5-
{triftluoromethylsulfonyloxy)pyridin-2-y1}-3 4-dihydroquinoline- 1 (2H)-carboxylate
{29E) in step 6 of example 29.

[00434] Step 4: Preparation of tert-butyl 7-(5-hydroxy-6-
(methoxycarbonyl)pyridin-2-y1)-3,4-dihydroquinoline-1(2H)-carboxylate (29D).

L0
o = O+

/% (29D}

[00435] A solution of di-~fert-butyl dicarbonate (0.057 g, 0.26 mmol) and
mcthyl 3-hydroxy-6-(1,2,3,4-tetrahydroquinolin-7-yl)picolinate (40C) (0.067 g, 0.24
mmol} in dry THF (3 mL) was heated at reflux for 17 hours, cooled to rt, diluted with

CMe

EtOAc, and washed with saturated NaHCO;. The aqueous phase was extracted with
EtOAc, and the combined organic phases were dried over MgSO,, filtered, and

152



ylcarbamoy1)-1,2,3,4-tetrahydroquinolin-7-y1)-3-phenylpicolinic acid (29). (29) [00 3 7 5 ]The title
compound 6-(1-(benzo[d]thiazol-2-ylcarbamoy1)-1,2,3,4- tetrahydroquinolin-7-y1)-3-phenylpicolinic
acid (29) was prepared by the following procedure: To methyl
6-(1-(benzo[d]thiazol-2-ylcarbamoy1)-1,2,3,4- tetrahydroquinolin-7-y1)-3-phenylpicolinate (291) (23
mg, 0.044 miYSIRMIPRSATE (0.55 mL) and water (0.11 mL) was added an HqtiEatE*W##ibn of LiOH
(0.066 mL of 2.0 M, 0.13 mmol). The reaction mixture was stirred at rt for 15 hours, concentrated -
under reducedqpreagutal imdemeatiedd piisandTittedavitiiwiaterasiiheifitd Waschdjusted to - 4 with 2 M

was porifed o S e b e T o Sk MeOH 96:2.02.5,
to provide thendesidethprissitest Bydueh iy BIETHTAS dVargroafERRBY Ty e s RsdRy droquinolin-7-y1)-3-

phenylpicolini¢iagid.(@22)i M+ N2k d AWM 1)) Example 30 [ 0 0 37 6]Synthesis of:
6-(1-(benzo[d]thiazol-2-ylcarbamoy1)-1,2,3,4- tetrahydroquinolin-7-y0-3-(4-tert-butylphcnyppicolinic

acid (30): (30)0l0A 963 7 7 §ihestittecpanmpeusth 83({s(benzoiaithipialnd ylpacpbaiaostif 1,2,3,4-
tetrahydroqui 28 -7-y1)-3-(4-tert-butylphenyl)picolinic acid (30) was prepared by the following
procedure: 6-?1-%%zo[d]thiazoI-2-y|carbamoy1)-1,2,3,4- '
tetrahydroquinolin-7-y1)-3-(4-tert-butylphenyppicolinig acid (30) was prepared following a similar
procedure as that described in example 29,;%0;41'[ él,%gnbutylphertylboronic acid was used instead of
phenylboronic acid in step 7 of example 29. '14 NMR (300 MHz, DMSO) 8 8.43 (1 H, s), 7.94-7.85(2 H,
m), 7.81 (1 H, d), 7.76(1 H, dd), 7.55-7. H, m), 7.37(1 H, dt), 7.28(1 H, d), 7.19(1 H, dt), 3.96(2 H,
t), 2.83 (2 H, t), 1.94 (2 H, m), 1.32 (9 H! SAES1(+)): m/z 563.2 (M+H). Example 31 [
00378]Synthesis of: 6-0 -(benzo[d]thiazol-2-y|c§brbamoy]ék&[%,3,4-
tetrahydroquinolin-7-y1)-3-(naphthalen-2-y1)picolinic acid (31): (31)

[00437] 3-(3-(Dimethylamino)phenoxy)propyl acetate (40D¥) was prepared

following a similar procedure as that described in example 39, except 2-bromopropyl

-acetate was used instead of 2-bromoethy} acetate in step 1 of example 39.
{00.43 8] Step 6: Preparation of 3-(3-(dimethylamino)phenoxy)propan-1-ol
(4GE).

O/\V/\OH

-~

| (40KE)

[00439] 3-(3-(Dimethylamino)phenoxy)propan-1-ol (40E) was prepared
following a similar procedure as that described in example 39, except 3-(3-
(dimethylamino)phenoxy)propyl acetate (40D was used instead of 2-(3- '
(dimethylaﬁﬁno}phenoxy)ethyl acetate (39A) in step 2 of example 39.

[00440] Step 7: Preparation of title compound é-(1-(benzo[d]thiazol-2-
ylcarbamoyl)-1,2,3,4-tetrahydroquinolin-7 —yi)-_3-(3-(3-
(dimethylamino)phenoxy)propoxy)picolinic acid (40).
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[ 00379]The title compound 6-0-(benzo[d]thiazol-2-ylcarbamoy0-1,2;3,4-
tetrahydroquinolin-7-y1)-3-(naphthalen-2-yppicolinic acid (31) was prepared by the following
procedure: 6-0-(benzo[cithiazol-2-ylcarbamoy1)-1,2,3,4-
tetrahydroquinolin-7-y1)-3-(naphthalen-2-Apicolinic acid (31) was prepared following a similar
procedure as WartgEiBd in example 29, except 2- naphthaleneboronig@titisams/esedd instead of
phenylboronic acid in step 7 of example 29. 11-1 NMR (300 MHz, DMSO) 68.47(1 H, s), 8.15-7.95(5
H, m), 7.82(2 H, m), 7.65-7.55 (3Mh A /.48(1 Il ), 7.40-7.27(2 H, m), 7.26-7.17(2 H, m), 3.98(2 H,

B 1.0 (M+H). Example 32 [ 00380]Synthesis of: 6-0
Kbenzolcithiazol-2-ylcarbamoy1){{, OH
tetrahydroquinolin-7-y1)-6'44- Hiperazii=y)-8,3 bjpyridine~2<carboxylic acid (32): (32) [003
8 1]The title compound 6-(1-(b§gzo[d]thiazol-2-y|carbamoy1)-1,2,3,!4- _
tetrahydroquinolin-7-y1)-6-(44‘13ni ei;ylpiperazin-l-yl)-S,3'-bipyridine-z-carboxylic acid (32) was prepared

by the following procedure: 6I-(henzo[d]thiazol-2-ylcarbamoy1)-
1,2,3,4-tetrahydroquinolin-7-y8-6%(4-methylpiperazind -y1)-3,3"-bipyridiggy2- carboxylic acid (32) was
prepared following a similar procedure as that described in example 29, except '
2-(4-methylpipecaziailiyl) pytiding: 2dagranid aCid pinasiolgstaswasdadtechingigari piphenylboronic acid
in step 7 of example 29. 1HNM 0 D S 852(1H,s),837(1H.d), 7.86 (1 H,dd),
7.76-7.62 (4 H,C@m%"?%‘f&li"ﬂfrﬁf ’5‘%%{%?%38’,’%%??1‘rﬁ?"d%‘?“?.’ﬁ??ib?ﬂx&’ ! ﬁ@‘?}fﬂ%), 3.96(2 H, 1),
3.60-3.40 (8 H{4)wasgreged by tho il ring) progpiyee Ho-M ) (RaseESiiaplR/z 606.0 (M+H). Example

o (r)] 0d3 o ]ﬁ?_fﬁ? ; 15?%‘@’3("]%( -5 M&hﬁﬁﬁm:i%ﬁ?ga@(?g)l)[(} 0228?3 The titl d
tetrahydroquinglin-7-y1)-3-0H-indol-5-yepicolinic acid (33): e title compoun
6-(1-(benzo[d] F#fﬁéﬁgggﬂgﬁgg?ﬂgw)ﬁ%ﬁ?'33&31?8{}%‘@81’%Eﬂﬂhgﬁﬁpf%i‘)@%-f@é‘?mé@l-&yopicolinic acid
(33) was preparsddnyptiedotiowithgtplescabld & 6<{irfbety; afdithiazolbityl Caibhamioyd)-4d-,2,3,4- -
tetrahydroquinglifiz Zeyob)ade( L h=i e icolini id; \ ( j imilar procedure
as that descrirt;%%&i%%ﬁé@&%@%?ﬁ%gﬁ%%&%ﬁégggﬁﬁzﬁ?g%%%ﬁ%%dg p‘)?ﬁ%col ester was .

used instead dfphERARGASMEtL R TreRp sk esdisplinae (38) 23300 MHz, DMSO) 8 11.15(1
H, s), 8.45(1 HddhethPantinthplizdd xmproph /o0l 6O vm)used fistedd 062-396(2 H, m), 2.83(2 H, 1), 1.95

(2 H, m). MS (ERlCaliRiRSBRA N o1 (308) in step 3 of example 39. 'H NMR (300 MHz,
CDClLs) 88.12 (1 H, 5), 7.82 (1 H, d), 7.71 (1 H, d), 7.50 (1 H, d), 7.40-7.30 (2 H, m),
7.26-7.09 (3 H, m), 6.97 (1 H, 5, br), 6.38-6.29 (3 H, m), 4.35 (2 H, 1), 4.27 (2 H, 1),
379 (2 H, s, br), 2.92 (6 H, 5), 2.68 (2 H, 1), 2.36 (2 H, m), 1.92 (2 H, m), MS
(ESI(+)): m/z 624.1 (M+H).

Example 41

[00442] Synthesis of 6-(1-(benzo[d]thiazol-2-ylcarbamoy{}-1,2,3,4-
tetrahydroquinolin-7-y1)-3-(2-(2,2,4-trimethyl-3,4-dihydroquinolin- 1{2 H)-
yD)ethoxy)picolinic acid (41): | |

N S o
HN 0 g ™N

A

5
A1)
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Example 34 [0038 4 ]Synthesis of 3-(3-((3-aminophenoxy)methyl)pheny1)-6-(1-
(benzold]thiazol-2-ylcarbamoy1)-1,2,3,4-tetrahydroquinolin-7-yl)picolinic acid (34): NH2 (34) [
00385]Step 1: Preparation of tert-butyl 3-(3- bromobenzyloxy)phenylcarbamate (34A). (34A) [
00386]To tert-butyl 3-hydroxyphenylearbamate (0.245 g, 1.17 mmol), K2CO3 (404 mg, 2,93 mmol),
and 3-bromobenayblsresmide (322 mg, 1.29 mmol) was added anhydrousSSMIETHHI6349Phe reaction
mixture was heated to 60 C for 18 hours. The reaction mixture was cooled to rt, poured into water and

the resulting pregipitate wasegollepteshhy dHtrabosanst wasieramtiihwiaies 1 provide the desired
product tert-butyl 3-(3-br m"f z ls) % f}}ain lcarbar: é4A) with sufficient purity for subsequent
use. [003871%%}623.%?8% 3 F?’o%% ?)éeP{r % iﬁ@%?ﬁ‘ﬁa@ ‘tetramethy1-1,3,2- .
dioxaborolan-2-yl)benzyloxy)phenylcarbamatg (3413). (34B) [ 00 3 8 8 |Tert-butyl
3-(3-(4,4,5,5-tetramethy1-1,3,2-dioxgborglan-R- yOllenzyloxy)phenylcarbamate (34B) was prepared
following a similar procedure as that m mple 29, except tert-butyl 3-(3-
bromobenzyloxy)phenylcarbamate (34 asys of 7-bromo-1,2,3,4- tetrahydroquinoline

(1E) in step 2 of example 27. [ 00 3 8 9 |Step 3: Prepa methyl 3434(3-(ten-
butoxycarbonylamino)phenoxy)methyl)pheny0-6-( 1,2,3,4-tetrahydroquinolin-7- yl)picolinate (34C).

[00444] 6-bromo-3-(2-(2,2,4-trimethyl-3,4-dihydroquinolin-1(2 )~

yhethoxy)picolinic acid (41A) was prepared following a similar procedure as that
described in example 39, except 1-(2-hydroxyethyl)-1.2,3,4-tetrahydro-2,2,4,7-
tetramethylquinoline was used instead of 2-(3-(dimethylamino)phenoxy)ethanol

(39B) in step 3 of example 39.

[00445]  Step 2: Preparation of title compound 6-(1-(benzo[d]thiazol-2-
ylcarbamoyli)-1,2,3,4-tetrahydroquinolin-7-y1)}-3-(2-(2,2 4-trimethy}-3,4-
dihydroguinolin-1{2H)-yl)ethoxy)picolinic acid (41).

A
6 4n

[00446] The title compound 6-( 1-(benzo[d]thiazol-2-ylcarbamoyl)-1,2,3,4-
tetrzahydroquinolin-7-y1)-3-(2-(2,2,4-trimethyl-3 4-dihydroquinolin- 1(2F)-
ylethoxy)picolinic acid (41) was prepared by the following procedure: 6-(1-
(Benzo[d]thiazol-2-ylcarbamoyl)-1,2,3,4-tetrahydroquinolin-7-yt)-3-(2-(2,2,4-
trimethyl-3,4-dihydroquinolin-1{2H)-yl)ethoxy)picolinic acid (41)ywas prepared
following a similar procedure as that described in example 39, except 6-bromo-3-(2-
(2,2,4-trimethyl-3,4-dihydroquinolin-1(2H)-yl)ethoxy)picolinic acid (4 IA)wais used
instead of 2-(3-(dimethylamino)phenoxy)ethanol (39B) in step 3 of example 39, "
NMR (300 MHz, DMSO) 8 831 (1 H,s), 7.79 (1 H, d), 7.74 (1 H, d), 7.62 (i H, dd),
7.55-7.45(2 H, m), 7.35 (1 H, dt), 7.22-7.16 (2 H, m), 6?96 (1 H,d),6.42-6.38 (2 H,
m),4.12(2H,m),3.93(2H 1,374 2H,m),341 QH m),279(2H,1),2.18 3 H,
8), 1.90(ZH, m), 1.76 (1 H,m), 1.30 (3 H,s), 122 3H, d), .12 (3 H, s).
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[ 00 3 9 0]3-(34(3-(Tert-butoxycarbonylamino)phenoxy)methyl)pheny1)-6-
0,2,3,4-tetrahydroquinolin-7-yOpicolinate (34C) was prepared following a similar procedure as that
described in example 29, except methyl 641,2,3,4- '
tetrahydroquinolin-7-y1)-3-(trilluoromethylsulfonyloxy)picolinate (29F) was used instead of tert-butyl
7-(6-(methoxywarhamydgs s (trittuoromethylsulfonyloxy)pyridin2-y1)-3,4-dihycragesnetingek(21-0-carboxy
late (29E), and tert-butyl 34344,4,5,5-

tetramethyl-1,3,2-dioxaborolan-2-yl)benzylox ylgarbamate (34B) was used instead of
phenylboronic acid in step 7 of example 29. WO 2010/080478PCT/US2009/068400 [ 00 3 91 |Step 4:
Preparation of -(1- ' 5 6-(1- iazol-2-
1,2,3,4-tetrahy[g?§gﬁwmglin-%@%ﬁ%ﬁ%ﬁ%@%&%&ﬁﬁ% 8h(ér%i%%ﬁ%ﬁ%%lh%nyppicolinate
(34D). (34D) FEONTI Ao 6 BB R 0 2.5 4
tetrahydroquinolin-7-y0-3-(3-((3-(tertbutoxycarbonylamino)phenoxy)methyl)phenyl)picolinate (34D)
was prepared following a similar pro i described in example 29, except methyl 3434(3-
(teri-butoxycarbonylamino)phenoxy)iet 2y e64(1,2,3,4-tetrahydroquinolin-7- yl)picolinate (34C)
was used instead of methyl 3-pheryl-6-(1, 743 4\etraydsoauinalig«/-yl)picolinate (2914) in step 9 of
example 29. [003 93]Sten 5: P Bhardtion of 6-(1-(8enzo[cI-2-ylearbamoy1)-1,2,3,4-
tetrahydroquinolin-7-y1)-3-(3-&3=tertbutoxycarbonylamino)piiénoxy)methyl)phenyl)picolinic acid
(34E). [ 003 94 16-(1-(Benzo[d}hkiazol-2-ylcarbamoyl)-1,2,3,4-tetrahydroquinolin-7-
yI)-3-(3-((3-(tert-butoxycarboniyary no)phenoxy)methyl)phenyl)picolingﬁﬁcid (34E) was prepared
following a similar procedure as that described in example 29, except methyl

6-(1-(benzo[d]thy 2-ylegrham - : ¢ roguinolin-7-yh)-3c(3- ((3-{ter-butoxycarbony
Iatnino)pheno@?n%—:%%@zl)pﬁe%yaiﬁ %%Jﬁ)ﬁﬂxﬁ%ﬁé}%{%vnﬁg L%%%@%%};%X%l% ??ﬁ%% ]ﬁ@(&%}
6-(1-(benzo[d]thiazol-2-ylcarbamoy1)-1,2,3,4xtetrahydroquinolin-7- y1)-3-phenylpicolinate (291) in step
10 of example 29. [ 0 0 3 9 5 |Step 6: Preparation of titte compound 3434(3- aminop heno xy )me thy
Dp hony1)-6-(1 -(benzo [d]thiazol-2-y Icark
NH2 (34)

/3

[004409] tert-Butyl 3-hydroxyphenylcarbamate (42A) was prepared following a
similar procedure as that described in example 40, except 3-aminophenol was used
instead of methy! 3-hydroxy-6-(1,2,3,4-tetrahydroquinolin-7-yl)picolinate (4¢C) in
step 4 of example 40.

[00450] Step 2: Preparation of 2-(3-(tert-butoxycarbonylamino)phenoxy)ethyl
benzoate (42B).

O/\/OBZ

A,

O)\O
K (42B)

[00451] 2-(3-(rerr-Buioxycarbonylamino)phenoxy)ethyl benzoate (42B) was
prepared following a similar procedure as that described in exaniple 39, except fert-

Butyl 3-hydroxyphenylcarbamate (42A) was used instead of 3~
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[ 0 0396 |The title compound 3-(3((3-aminophenoxy)methyl)pheny1)-6-(1-
(benzold]thiazol-2-ylcarbamoy1)-1,2,3,4-tetrahydroquinolin-7-yOpicolinic acid (34) was prepared by
thé following procedure: Trifluoroacetic acid (0.5 mt) was added to a solution of
6-(1-(benzo[d]thiazol-2-ylcarbamoy1)-1,2,3,4-tetrahydroquinolin-7-y1)-
3-(3-((3-(tert-BixasapcBMenylamino)phenoxy)methyl)phenyl)picolinic acidHBHEF@HH84? 0.022 mmol)
in anhydrous DCM (0.75 mL) The reaction mixture was stirred at rt for 1.5 hours, concentrated under
reduced pressgyikgstandiieahde naterialdrbsaietoin it s eilartopidyideibameasited product
3-(3-((3- amin%pth?noxs){gmiet}}yl)(ghe%p ;ﬁ-&(l-’(benzo[d]thiazol-2-ylcarbamoy1)-1,2,3,4-
tetrahydroquifoiin-7-ypprcoMit act e(y ):NMR (300 MHz, DMSO) 88.43 (1 H, s, br), 8.08 (1 H, d),

7.99(1 H, d), 7.85; 247 (2 &, .m), 7,67(1 H. S) 7.55- y73 H, d), 7.22(1 H,
0,712 (1 1. §OTEEY so R S R B B L oeta 1. m
MS (ESI(+)) rff2®28.1 (M+H). Example 35 [ 0 03 97 ]Synthesis of: 6-0 -(benzo [d]
thiazol-2-ylearbamoyl)-1,2,3,4- tetrahydroquinolin-7-y1)-3-(1-benzy1-1H-pyrazol-4-Apicolinic acid
(35): (35) [00398]The title compound 6-(’(b\err%[d]thiazol-2-y|earbarnoy1)-1,2,3,4-
tetrahydroquinolin-7-y1)-3-(1-benzy1-1H-py#azol-4-yppicolinic acid (35) was prepared by the following
procedure: 6-0-(benzo[d]thiazol-2-ylearba )-1,2,3,4- .
tetrahydroquinolin-7-y1)-3-(1-benzyl-1H-pyrazolwryflpicolinic acid (35) was prepared following a
similar procedure as that described in exampl except methyl
6-(1,2,3,4-tetrahydroquinolin-7-y0-3-(trifluorometh | fonyloxy)picolinate (29F) was used instead of
tert-butyl 7-(6-(methoxycarbony1)-5- (trifluoromethyl Jftd loxy)pyridin-2-y1)-3,4-dihydroquinoline- |
(28)-carboxylate (29E), and 1-penzy1-111-pyrazole-4-poragnic, acid pi | ester was, used instead of
phenylboronic'8&&AR stept?”ﬁﬁé‘%?’ié‘ﬁ%&?@%ﬁﬁﬁﬂﬁ%g%cﬂ i %%%%?g’ag.@fﬁfﬂ s, br), 8.19(1 H,
s), 8.04(1 H, d}}i#yais¢lakipd)arhB8E<ATS (B HaumysciZS inlaxata)|e34r¢acept d;(Brirem40-7.18 (8 H, m),
5.38(2 H, s), S5 S Wiol%:R87 oF fYs:H). Example 36
[00399]Synthﬁgxﬁ%g‘ﬁ%ﬁﬁ%ﬁ%gﬁﬁ%ﬁgﬁw{Sf-1,2,3,4- tetraghyclrobgﬂF

nolin-7-y1)-3- BN ibiaoknR heeres L Yse P e (2] Fhede UsiisRind

6-(1-(benzo[d]thiazol-2-ylearbamqy1)-1,2,3,4- tetraF roquingljin-7-y1)-3-o-tolylpicolinic acid (36) was
prepared by tHe %%%ﬁng g‘&%élda%é? %r-a(tlqubf rélﬁtzhg (ﬁ%‘igzggﬁgﬁéﬁr ;témoyl)- 1,2,3,4-tetrahydroqu ino
lin-7-y1)-3-  butoxycarbonylamino)phenoxy)ethoxy)picolinate (42D).

O

Br | N\ OMe

z O/\,o\©/ﬁ\g/o\k

[00455]  6-Bromo-3-(2-(3-(tert-

(42D)

butoxycarbonylamino)phenoxylethoxy)picolinate (42D} was prepared following a
similar procedure as that described in example 39, except fert-butyl 3-(2-
hydroxyethoxy)phenylcarbamate (42C} was used instead of 2-(3-
{dimethylamino)phenoxy)ethanol (39B) in step 3 of example 39.

[00456] Step 5: Preparation of methyl 3-(2-(3-(¢err-
butoxycarbonylamino)phenoxy)ethoxy}-6-(1,2,3,4-tetrahydroquinolin-7-yipicolinate
(42E).
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T 2.85(2 H, t), 2.13(3H;'S), 4556

- o-talylpicolinic acid (36) was prepared following a similar procedure as that described in example 29,
except methyl 6-(1,2,3,4-tetrahydroquinolin-7-y1)-3- (trifluoromethylsulfonyloxy)picolinate (29F) was
used instead of tert-butyl 746- (methoxycarbony1)-5-(trifluoromethylsulfonyloxy)pyridin-2-y1)-3,4-
dihydroquinoline-1(210-carboxylate (29E), and 2-methylphenylboronic acid was used instead of
phenylboronigsacig:imsien 7 of example 29. IHNMR (300 MHz, DMSO) o>8#staedxksspbr), 8.05 (1 H,
d), 7.86-7.78 (3 H, in), 747(1H d, br), 7.37 (1 H, dt), 7.33-7.18(5 H, m), 7.14(1 H, d), 3.98(2 H, 1), N

(2 bhmy MSHESI(+)): m/z 521.1 (M+H). Example 37 [00401]Synthesis™
of 6-(1-(benzo[d]thiazol-2- 'yl)hil

tetrahydroquinolin-7-y1)-3-(2Nnettyl-25oxd 'Iaydroqumq;olln -6-yl)picolinic acid (37): (37)

[00402]Step 1: Preparation of N- -acetyh 2 cyanoi etamide (37A). CM NAc2 (37A)

[00403]4-Dimethylaminopyridine (6.2 mg, 0.05 mmol) added to a sglution of

2-amino-5- bromobenzonltrlle (50 mg, 0.25 mmol) in pyridine (1 inL) ar{ézﬁ'@etlc anhydride (0,26 mL).

The reaction mixture was s %y% &[\‘?’ é ours, concentrated, dilute EtgAc washed with 1 M

HC1, saturatecﬁ%’élg&bfs & (1) W 'ftﬂe%%r 3%1 CORCANATE ?J er'réduced pressure. The

crude material a3, Aﬁmﬂﬁf@ddyquiumﬁcﬂmmwcdﬁmmmmaﬁd alltngupithiPEELOAC 3:1 to

provide the dg&%@&h&’{@%ﬁﬁ\&e@gﬁ%‘d\h% gl’é‘%ze% QPhRlagetamids.(37A). WO
2010/080478PCT/US2009/068400 [ 0 0 4 O

Ste 2 aration of
N-(2-cyano-4- P&ta@@méﬁ@wwg%&%%mw&&mw@?)a%&g}ﬁf‘&é e 0 4 05
IN-(2-cyano-444wibyiciatrarbathivhideBratdiarab oiatam Pof example 29.

[00458] Step 6: Preparation of methyl 6-(1-(benzo[d]thiazol-2-ylcarbamoyl)-
12,3 ,4-tetrahydroquin0Iin-?-yl)nB-(2—(3~(tert-
butoxycarbonylamino)phenoxy)ethoxy)picolinate (42F).

H
O AN o\!/

AN O o

X SN

§ N

& -

[00459] Methyl 6-(1-(benzo[d]thiazol-2-ylcarbamoyi)-1,2,3 4-
tetrahydroquinolin-7-yl)-3-(2-(3-(tert-
butoxycarbonylamino)phenoxy)ethoxy)picolinate (42F) was prepared following a
similar procedure as that described in example 29, except methyl 3-(2-(3-(zers-
butoxycarbonylamino)phenoxy)ethoxy)-6-(1,2,3,4-tetrahydroquinolin-7-yl)picolinate
(42E) was used instead of methyl 3-phenyl-6-(1,2,3 4-tetrahydroquinolin-7-
yi)picolinate (28H) in step 9 of exampie 29,

[00460] Step 7: Preparation of 6-(1-(benzo[d]thiazol-2-ylcarbamoyl)-1,2,3,4~
tetrahydroquinolin7-y1)-3-(2-(3-(tert-
butoxycarbonylamino)phenoxy)ethoxy)picolinic acid (42},
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yOphenyl)acetamide (378) was prepared following a similar procedure as that described in example
29, except N-acetyl-N-(4-bromo-2-cyanophenyl)acetamide (37A) was used instead of
7xbromo-1,2,3,4-tetrahydroquinoline (1E) in step 2 of example 27. [ 0.04 0 6 |Step 3: Preparation of
methyl 3-(4-acetamido-3-Cyanopheny1)-6- (1,2,3,4-tetrahydroquinolin-7-yDpicolinate (37C). [ 0 04 07
|Methyl 3-(4-s@eamieo+33 cyanophenyl)-6-(1,2;3,4-tetrahydroquinolin- 7-§EXIE3AH#E¢47C) was
prepared following a similar procedure as that described in example 29, except methyl
6-(1,2,3,4-tetrahydroquinolir 3 (trlfluor@methylsuIfonyloxy)plcollnate (29F) was used instead of
tert-butyl 7-(6- (methoxycarQony
dihydroquinoline-1(2H)-carbo and RI‘Z'(Z cyano 4+-(4 4, jSr(tetramethyl-

1,3,2-dioxaborolan-2-yl)p phenylboronic acid in step 7 of
example 29.[0040 8 ]Ste,@4 Preparation of methyl cet@rnl 0-3-eyanopheny0-6-0-

(benzo[d]thiazol-2-ylearb&mo}1)-1,2,3,4-tetrahydroquinolin-7-yDpicolinate (37D). . (37D) [0040
9]Methyl 3-(4-acetamido- anopheny0-6-(1-(benzo[d]thiazol-2-
ylcarbamoyO0-1,2,3,4-tetralydfoquinolin-7-yDpicolinate (370) was prepa#ed Yollowing a similar
procedure as that described in example 29, except methyl 3-(4-
acetamido-3-gyenmiieny B-@-( B3 iidinablyehdouirolivgd]- 0 picetitater{8atnwms used instead of

methyl 3- pheng eenta t@&[@‘i@%&%ﬂo@ﬁ@@%ﬁ?ﬁ%@&%@a@f@Eh?dafv?agample 29.[0041

O]Step 5: Pre aratlon of title conipound6-(1-(benzo[
ylearbamoy1)Prepated fRllpaingircdmitismioreg wieas SithdasrribadoR e i A rssaiaBlih-6-yopicolinic
acid (37). (37)6L@Q(4e$zb1miﬂ&@@ma@uﬂd@(ﬂ,%benz@ad];tmmhamleagmn@ym{ws 4-

tetrahydroquinolin- 7 2-m I 4- o o 3 4 dlh ro 0lin-6- 7) was prepared
S R iR AT R PRSI ACIRAY

by the followméltygxgge enzo car
1,2,3,4- tetrahy&t((bqumbﬂﬁﬁmky-xiﬁzibﬁWM%?(&@mHﬁ%tﬂa|ﬁ’a%tﬂih-% yOpicolinic acid (37) was

prepared follog\ﬂ&%lﬁﬁﬂﬂaé Pi@ﬁqgg @{:}% H!%k%ﬁgﬁlﬁdmmmm RE1£x80L seshyl
3-(4-acetamido-3-Cc ano enzo[d]thiazol-2-
ylearbamoy0-1) i{?ﬁ’ )}g’lrggqﬂ

cé%bfé 7t} Wal LSS MiE34 8 htny1
6-(1- (benzoMmaJaZpB&ytaa{ba&mwmlﬂB@ m@m@ﬂr@qﬂu&bmw -y DB 2 PR YIpikdlidate (291) in step

10 of example, 3% g {\?@ég%g%gn mixture was heated to 50 C for 4 days. MS (ES1(+)): m/z 589.0
(M+1-1). Exa /080478PCPUS2009/068400

[00462] Step 8: Preparation of title compound 3-(2-(3-
aminophenoxy)ethoxy)-6-(1-(benzo{ d}jthiazol-2-ylcarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-yl)picolinic acid (42).

IN\ OH

e /\,O NH,
HN TO (o)

[00463] The title compound 3-(2-(3-aminophenoxy)ethoxy)-6-(1-

Z

(benzo[d]thiazol-2-ylcarbamoyl)-1,2,3,4-tetrahydroquinolin-7-yl)picolinic acid (42)
was prepared by the following procedure: compound 3-(2-(3-aminophenoxy)ethoxy)-
6-(1-(benzo[d]thiazol-2-ylearbamoyl)-1,2,3,4-tetrahydroquinolin-7-ylpicolinic acid
(42) was prepéred following a similar procedure as that described in example 34,
except 6-(1-(Benzo[d}thiazol-2-ylcarbamoyl)-1,2,3 ,4~tetrahydroquino}in_-7 -y1)-3-(2~
(3-(tert-butoxycarbonylamino)phenoxy)ethoxy)picolinic acid (42G) was used instead
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[ 00412 ]Synthesis of: 6-(1-(benzo [d]thiazol-2-ylcarbamoy1)-1,2,3,4-
tetrahydroquinolin-7-y1)-3-(3-(methylsulfonyl)phenyl)picolinic acid (38): (38) [ 00413 ]The title
compound 6-(1-(benzo[d]thiazol-2-ylcarbamoy1)-1,2,3,4-

~ tetrahydroquinolin-7-y0-3-(3-(methylsulfonyl)phenyl)picolinic acid (38) was prepared by the following
procedure: 6-¢le(panmelajthiazol-2-ylcarbamoy1)-1,2,3,4- PCT/US2009/668400
tetrahydroquinolin-7-y1)-3-(3-(methylsulfonyl)phenyl)picolinic aC|d (38) was prepared following a

-similar procedgg% dﬁsgﬁllj gf%ﬁﬁ{ 1hedl N exAmpl& 8% SXCERMEMY L uinolin-7 g -3-(3-((3-

6-(1,2,3,4-tetra Inolin-7-y1)- “3~(trill lluoromethy Isulfon loxy)p.colinate {Z9F) was used instead of
tert-butyl 7-(6- @?’l’é‘%ﬁm gp)}gl@)phenoxy)methyl}pheny p1c01:mc acid (34E) in step 6 of

grl(ﬂuorhorlnetl?%ﬁﬁﬁﬁggeyiaxg}pmm@amn%mhw@}ywmcgm H2H)rqarhoxylas (29E), afnd o0
met yisulron Qronic S teaq O \ajelelg o example

1H NMR (300 |3}|le’ Ivyféé}é%gz?; ’?&%sﬁg%ﬁ g ﬁjﬁ@é‘b d?ﬁ@ g%!g EI_#H d), 7.84-7.79
(2H, m), 7. 74(316&1-6'()301348 ()4, (2 BT QL+ . 303(24I-Q'?éh),,t7, 23(U(HHAC), BYARH, 1), 3.26(3 H, ),

2.84(2 H, 1), 1@? (g,l V\{é) (ESER)): SMZ}%SS .0 (M+H). Example 39 [ 00414 ]Synthesis of:
6-(1- (benzo[d]thlazol -ylcarbamoy1)-1.2,3,4

tctrahydroquinolin-7-y1)-3-(2-(3-(dimethylamingyphgaxy)ethoxy)picolinic acid (39): 0 OHHN 0 S N
(39) WO 20101080478PCT/US2009/068400 [00415]step 1: Preparation of

2-(3-(dimethylagiagphencsynstiiy sCRELeEaMN [ 1,3 1dioxol-5-yloxy)propoxy)-6-(i-
(benzo[d]thiazol-2-yicarbamoyl)-1,2,3,4-tetrahydroquinelin-7-y1)picolinic acid {43):

ot (43)

[00465] Step 1: Preparation of 3-(benzo[d][1,3]dioxol-5-vioxy)propyl acetate

(43A).
NPNS |

@,

o~/ (434)

[O0468] 3-(Benzo[d][1,3]dioxcl-5-yloxy)propyl acetate (43A) was prepared
following a similar procedure as that deseribed in example 39, cxcept scsamol was
used instead of 3-{dimethylamino)phenol and 2-bromopropyl acetate was used instead

of 2-bromoethyl acetate in step ! of example 39.

[00467] Step 2: Preparation of 3-(benzo[J][1,3]dioxol-5-yloxy)propan-1-ol
(43B).
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(39A) [00416]2-Bromoethyl acetate (134 g, 4.01 rnmol) was added to a suspension of
3-(dimethylamino)phenol (0.50 g, 3.64 mmol) and K2CO3 (1.5 g, 10.8 mmol) in anhydrous DMF (3
mt). The reaction mixture was heated to 80 C for 18 hours, cooled to rt, diluted with water, extracted
with DCM. The organic phases were washed with brine, dried over MgSO4, filtered, and concentrated
under reducesipresE@7sT he crude material was purified by column chrd’?ﬁ"&i‘éﬁr‘ﬁ%@*ﬂ’r‘f silica gel
eluting with a gradient of PE:EtOAc 90:10-80:20, to provide the desired compound 2-
(3-(dimethylamino)phenoxy)ethyl acetate (38A)}408417]Step 2: Preparation of
2-(3-(dimethylamino)phenoxy)ethanol (39B), 0 (39B) [00418]A catalytic amount of sodium methoxide
(enough to insure a basic solution) was a 8l to a solution of 2-(3-(dimethylamino)phenoxy)ethyl
acetate (39A) (0.545 g, 2.44 mmol) in anhygd MeOH (7 mL). The reaction mixture was stirred at rt
for 2.5 hours before a small amount of acidis-+&sin (Doygy0WX8-200) was added. The reaction
mixture was filtered, concentrated under reduced pressure and the crude material was purified by

column chromggggmhy orgsmbgﬁgg@.l]glggmgmth -gl gragiephof REEIB e BG:34aBt 50, to provide the
desired comp%ip(ﬁ eatﬁ {?1?};? II%' Jr%o gxxx))%trg{anol gl39 %%39:4&%1;@% 3: Preparation of methyl

6-bromo-3-(2- ami enoxy)ethoxy)picolinate (39C)
- (Benzold}[1 3}d10xoi 5-yloxy)propyl acetate (43A) was used instead of 2- (3-

(dimethylamino)phenoxy)ethyl acetate (39A) in step 2 of example 39.

[00469] Step 3: Preparation of methyl 3-(3-(benzo[d]{1,3]dioxol-5-
yloxy)propoxy}-6-bromopicolinate (43C).

Br | N\ OMe

= O/\/\O

O
o~/ 43C)

[00470]  Methyl 3-(3-(benzo[d][1,3]dioxol-5-yloxy)propoxy)-6-
bromopicolinate (43C) was prepared following a similar procedure as that described
in example 39, except 3-(benzo[d][1,3]dioxel-3-yloxy)propan-1-ol (43B) w&s used
instead of 2-(3-(dimethylamino)phenoxy)ethanol (39B) in step 3 of exampie 39,

[00471] Step 4: Preparation of title compound 3-(3-(benzo[d][1,3]dioxol-5-
yloxy)propoxy)-6-(1 {benzo[d]thiazol-2-ylcarbamoyl)-1,2,3,4-tetrahydroquinolin-7-
yl)picolinic acid (43),

=

Y/
C
£

o
HNT YO 0" "0

= N O
ot (43)

[00472] The title compound 3-(3-(benzo[4][1,3]dioxol-5-yloxy)propoxy)-6-(1-
(benzo[d]thiazol-2-ylcarbamoyl)-1,2,3 4-tetrahydroguinotin-7-yl)picolinic acid (43)

W
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[00420]Polystyrene bound PPh3 (0.77 g at 1 mmol/g, 0.77 mmol, 1.5 eq) was added to a solution of
methyl 6-bromo-3-hydroxypicolinate (0.119 g, 0.51 mmol) and 2-(3-(dimethylamino)phenoxy)cthanol
(39B) (0.093 g, 0.51 nunol) in dry DCM (5 mL). To this was added diethyl azodicarboxylate (0.134 mg,
0.77 mmol) dropwise, and the reaction mixture was stirred at rt for 4 hours, filtered to remove the resin,
and concentrateccundesamduced pressure. The crude material was purified by sohsrorsson
chromatography on silica gel eluting with a gradient of PE:EtOAc 75:25-60:40, to provide the desired

product e R P k2 imei MR RRALP OO BRRYRAS. (9C). [ 004211Siep 4

Preparation of methyl 34243-

(d.methyuam|n5%%?@99}@%%%@@@Eh@%gh?aﬁ%féaaw&r\ T HEEIHERAEEET7(390) 100422
[Methyl 3-(2- (:gz-lwmﬁmwmn@phmy)am@cdyt)vﬁdga&&ﬂai@tmhyﬁirmwmlmdﬂmapiﬁolmate (390)
was prepared i & | P& xcept methyl
6-bromo-3-(2- g&%ﬁ rﬁg?ﬁy %ﬂl)mﬁgﬁggy@gﬁz@%&) (Eﬁ r%pf)z Y )ﬁﬁ agpﬁsﬁdtslistead of 3-(benzyloxy)-
6-bromopicolirraeeePoalinis @3 sfaeese netcag. qéw&%qé@s@ybﬁé&)ﬁraﬁ@mﬁm@w
6-(1-(benzo[4thexplsids arbesaypr: 29.
1,2,3,4-tetrahydroquinolin-7-3/0-3-(2-(3-(dimethylamino)phenoxy)ethoxy)picolinate (39E).  (39E) [00
42 4]Methyl 6-(1-(benzo[d]thiazol-2-ylearbamaskkirpi2 Bi4- :
tetrahydroquinolin-7-y1)-3-(2-(3-(dimethytamino)phenoxy)ethoxy)picolinate (39E) was prepared
following a sirrﬁlwqj?e@edu&raﬁdhabﬂ@’étmb@ddfdﬁk'am%-ﬁ@a@m@pﬂmemw

3-(2-(3- (dlmet@ﬂ@@m&MXy [3(_)@[ n@ﬂ%% @1%@)%95%&@81%0 YDpigolinate (39D) was used

instead of methyl 3-pheny1-6-(1,2,3, 4 te rahydroqumo cotinate (2917) in step 9 of example
29.[ 00 42 5]Step 6: Preparation of\ 6 -(1-(benzo[d]thiazol-2-

ylcarbamoyO0-1,2,3,4-tetrahydroquinolj . {3- (dimethylamino)phenoxy)ethoxy)picolinic acid
(39). OH

HN o/\/\o

8" N Na

& -
(44)

[00474] Step 1: Preparation of 3-(quinolin-8-yloxy)propyl acetate (44A).
O
NN N
N

-

F (44A)

[00475] 3-(Quinolin-8-yloxy)propyl acetate (44A) was prepared following a
similar procedure as that described in example 39, except 2-bromopropy! acetate for
2-bromoethyl acetate and 8-hydroxyquinoline was used instead of 3-
(dimethylamino jphenol in step 1 of example 39,
[00476] Step 2:. Preparation of 3-(quinolin-8-vloxy)propan-1-ol (44B),
SN

Nay

Z (44B)
[00477] 3-(Quinolin-8-yloxy)propan-1-ol (44B) was prepared following a

similar procedure as that described in cxample 39, cxeept 3-(quinolin-8-yloxy)propyl
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[

_ 3-(4-methoxy8eﬁ%§/eioxy

(39) [00 42 6 ]The title compound 6-(1-(benzo[d]thiazol-2-ylearbamoy1)-1,2,3,4- _
tetrahydroquinolin-7-y0-3-(2-(3-(dimethylamino)phenoxy)ethoxy)picolinic acid (39) was prepared by
the following procedure: 6-(1-(benzo[d]thiazol-2-ylearbamoy1l)-
1,2,3,4-tetrahydroquinolin-7-y1)-3-(2-(3-(dimethylamino)phenoxy)ethoxy)picolinic acid %39) was
prepared folleWitigesigiiar procedure as that described in example 29, EXCEMRIGHH
6-(1-(benzo[d]thiazol-2-ylcarbamoy1)-1,2,3,4-tetrahydroquinolin-7-y1)-

-3-(2-(3-(dimeshataninpphenawd eihexypiTelinaiedd9Bmiraspheatk insieddoofamc i)

6-(1-(benzo[d]thiazql-2-ylcarbamoy1)-1,2,3,4-tetrahydroquinolin-7-y1)-3- phenylpicolinate (291) in step
10 of exampL. Sﬁ??.%—? K300 MHz, CDC13) 68.20 (1 H, s), 7.84(1 H, d), 7.69(1 H, d), 7.40-7.10(5
H, m), 6.92 ( ), 6.40-6 ; 1.0 -4 422 (2 H, s, br), 2.92(6 H, s),
2.69(2 H, 1), ]115%’(547% m).%@%&t’) {rﬁzbgtﬁgtég(ﬁf%mgﬁ%gg%ﬁ%% 42 7 1Synthesis of
6-(1-(benzo[djtbawsepayicaiesainsy 44D 3, 4-
tetrahydroquinolin-7-y1)-3-(3-(3-(dimethylamino)phenoxy)proPoxy)Picolinic acid (40): (40)[0042 8
|Step 1: Preparation of methyl 6-bromo-3-(4 methoxybenzyloxy)picolinate (40A). [00429
]4-Methoxybenzyl bromide (0.095 Bfwwnwas added dropwise to a suspension of methyl
6-bromo-3-hydroxypicolinate (26B) (0. r43.mmol) and K2CO3 (0.089 g, 0.65 mmol) in
anhydrous acetone (2.5 mL). The reaction mixture wgs hed at reflux for 3.5 hours, cooled to it, and
concentrated under reduced pressure. Water was i antl the mixture extracted with DCM. The
organic phases were washed with 1 M NaOH, brine,~sed.egvgaMySO4, filtered, and concentrated
under reduced pressure. The concentrate was purified by column chromatography on silica gel eluting
with a gradientoaf & t0AR &4y 6-teofs 28(3toquinnliciet thiw e pivedyipdabnaefdl) was
6-bromo-3-(4-metho nzyloxy)picoli 3913 R rai methyl

sparcd 1o E’?ﬁ%?’%@#ﬁ%ﬁ%@ﬁ%ﬁ% |)pict§‘ﬁl?1%?£ﬂ(§%%’)§g%p|\% e
{Quinolin-8-yloxy)propan-1-ol (44B) was used instead of 2-(3-

GHEGO-£

(dimethylamino)phenoxy)ethanol (39B) in step 3 of example 39.

[00480] Step 4: Preparation of title compound 6-(I~(benzo[d]thiazol-2-
ylcarbamoyl)—l,2,3,4~tetrahydroquinoiin-’?-yl)~3-{3-(quin01in~8-»
vioxy)propoxy)picolinic acid (44).

N I = OH
HNT O
¥y O Na

==

@ (44)
[00481] The title compound 6-(1-(benzo{d]thiazol-2-ylcarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-yl)-3-(3-(quinclin-8-yloxy)propoxy)picolinic acid (44) was
prepared by the following procedure: 6-(1-(benzo[d]thiazol-2-ylcarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-y1)-3-(3 -(qu'molin~8~ytoxy)propoxy)picolinic acid {(44) was
prepared following a similar procedure as that described in example 29, except methyl
6-bromo-3-(3-(quinolin-8-yloxy)propoxy)picolinate (44C) was used instead of methyl
3-(benzyloxy)-6-bromopicolinate (29A) in step 2 of example 29.

Exampie 45
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OP MB (4013) [00431]Methyl 3-(4-methoxybenzyloxy)-6-(1,2,3,4-tetrahydroquinolin-7- yl)picolinate
(408) was prepared following a similar procedure as that described in example 29, except methyl
6-bromo-3-(4-methoxybenzyloxy)picolinate (40A) was used instead of methyl
3-(benzyloxy)-6-bromopicolinate (29A) in step 2 of example 29. [00432]Step 3: Preparation of methyl
3-hydroxy-6-(%,2,8 @/ o8strzthydroquinolin-7-yOpicotinate (40C). [ 00 4 3 3 RRIRFB2R09/068400
3-hydroxy-6-(1,2,3,44etrahydroquinolin-7-yppicolinate (40C) was prepared following 2 similar
prot“:edurﬁ as gt@é ngﬂ:ribeg)jﬁl;@@smp?ﬁ@g4€é§ﬁﬂﬁgﬁéﬁiﬂyb}1§nﬂgy)ethoxy)—é-(1- _ .
e e er ey nel CaRplcolate (R0l as, tegdpstead of
(trifluoromethylsulfonyloxy)pyridi 1)-3,4-dihydroquinoline-1(210-carboxylate (29E) in step 6 of
example 29. [00434]Step 4: Preparg ;
(methoxycarbonyl)pyridin-2-y0-3;4=ditrydro Uinoline! (2/-)-carboxylate (29E1). (290) [00435]A

solution of di-ten-butyl dicarbonal& 0.057 9,226 mmmob ethyl
3-hydroxy-6-(1,2,3,4-tetrahydroguin Iin-7-pricocI)|natc (4%7 , 0.24 mmol) in dry THF (3 inL)
was heated at reflwc for 17 cooled to it, diluted with Bf0Ar;, an8l washed with saturated
NaHCO3. The aqueous phas s extracted with EtOAc, and the combined organic phases were dried
over MgSO4, filtered, and ¢ trated under reduced pressure. The gryde material was purified by

column chromatography on silica gel eluting with a gradient of PE:EtOAc 88:12 to 75:25, to provide the

desired produ(‘[I&SQ%%Jtyl 7@‘%_!1/'(1@%ﬁy&gﬁ(gﬂ%tf%ﬁﬁ@&qgmg%&%g YWenzylcarbamate (45A).

y1)-3,4-dihydroquinoline-1 carboxylate (29D). [ 04 3 -'Preparation of
3-(3-(dimethylamino)phenoxy)propyl acetate (4@R). (40D)[004 3
7]13-(3-(Dimethylamino)phenoxy)propyl acetatei(400) was prepared following a similar procedure as
that described in example 39, except 2-bro dpyl acetate was used instead of 2-bromoethyl acetate
in step 1 of example 39.

NH

A

j< ° (45A)

[00484] Di-terr-buty! dicarbonate (0.934 g, 4.3 mmol) was added to a solution
of 4-benzyloxybenzylamine (0.83 g, 3.89 mmoly and MaOH (0.171 g, 4.3 mmol) in
water (15 mL) and THF (5 mL). The reaction mixture was stirred at rt for 4 hours,
concentrated under reduced pressure to remove THF, and extracted with DCM. The
organic phases were dried over MgSQs, filtered, and concentrated under reduced
pressure. The crude material was purified by column chromatography on silica gel
eluting with a gradient of PE:EtOAc 92:8 to 87:13 to provide the desired product rerr-
butyl 4-(benzyloxy)benzylcarbamate (45A). '

[00485] Step 2: Preparation of rert-butyl 4-hydroxybenzylcarbamate (45B).

H

NH

A

/?< ° (45B)
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[0 0 4 3 8]Step 6: Preparation of 3-(3-(dimethylamino)phenoxy)propan-1-ol (40E). (40E) [004 39
13-(3-(Dimethylamino)phenoxy)propan- 1-01 (40E) was prepared following a similar procedure as that
described in example 39, except 3-(3- (dimethylamino)phenoxy)propyl acetate (400) was used instead
of 2-(3- (dimethylamino)phenoxy)ethyl acetate (39A) in step 2 of example 39. go 0 4 40]Step 7:
Preparation of@itete6si8und 6-0-(benzo[d]thiazol-2- PCT/US2009/065400
“ylcarbamoy1)-1,2,3,4-tetrahydroquinolin-7-y1)-3-(3-(3- (dimethylamino)phenoxy)propoxy)picolinic acid -
(40). (40) [Opdedsdhe title-campoungitetisienzeitithiar (I5B)y carbamoyil iRy 8id 4 o
tctrahydroquinolin-7-y1)-3-(3-(3;(dimethylaming y jcolinie acid (40) was prepared by
the following 5‘%‘&%%%%)?%5%“1? té%%féﬁ%?é@é‘ﬁ’z‘)i‘%g YRR
ylearbamoy1 )iz gakydhearyidroumatsiidSAY PRSusdBseat Rty Tl FrshE%y)prEb6xy)picolinic acid
(40) was prengedlfeHarng o iiADDYCER A iaidtascilbasL i saeypieaE) aucept tertbuy|
7-(5-hydroxy-6- (methoxycarbonyl)pyridin-2-y1)-3,4-dihydroquinoline-1(2H)-carboxylate (290) was
used instead SFPLFFEMSMY-3-hydroxypicolinate (2613) and 3-(3-
(dimethylaming)phenoxy)propan-L-ol (40E) w instead of 2-(3- (dimethylamino)phenoxy)ethanol
(39B) in step f‘%&"‘e%%%]mpg . I-:P R?F%’ﬁ?“f%bﬁ/‘@%gﬁrﬁcls) 68.12 (L H, s), 7.82(1 H, d), 7.71 (1 H, d),
7.50 (1-1i, d), Pragx7:a30@ om0 e oBack) ety Grortate (456) br), 6.38-6.29(3 H, m), 435 (2 H, 1),
4.27 (2 H, 1), 3.79(2 H, s, br), 2.92(6 H, s), 2.68 (2 H, t), 2.36(2 H, m), 1.92 (2 H, m). MS (ESI(-1-)): m/z
624.1 (M+H). Example 41 [ 00442 ]Synthesgj = enzo[d]thiazol-2-ylcarbamoy1)-1,2,3,4-
tetrahydroquinolin-7-y 0-3-(2-(2,2,4-trimeth¥d-3,4-dilydroquinolin-1(210- yDethoxy)picolinic acid (41):
(41) WO 2010/080478PCT/US2009/068 0 04 43]Step 1: Preparation of
6-bromo-3-(2-(2,2,4-trimethy1-3,4- _

/!\ii

/?< ° (45C)

[00488] 2-(4-((tert-Butoxycarbonylamino)methyl)phenoxy)ethy! acetate (45C)
was prepared following a similar procedure as that described in example 39, except
tert-butyl 4-hydrokybenzy1carbamate (45B) was used instead of 3-

{dimethylamino)phenol in step 1 of example 39.

[00489] Step 4: Preparation of fert-butyl 4-(2-hydroxyethoxy)benzylcarbamate
(45D).

>

NH

A

/?< ’ (45D)

[00490] tert-Butyl 4-(2-hydroxyethoxy)benzylcarbamate (45D) was prepared

E
following a similar procedure as that described in example 39, except 2-(4-({rers-

butoxycarbonylamino)methyl)phenoxy)ethy! acetate (45C) was used instead of 2-(3-
{(dimethylamino)phenoxy)etityl acetate (394) in step 2 of example 39.
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dihydroquinolin-1(211)-ypethoxy)picolinic acid (41A). (41A) [004 4
4]6-bromo-3-(2-(2,2,4-trimethy1-3,4-dihydroquinolin-1(210- yOethoxy)picolinic acid (41A) was
prepared following a similar procedure as that described in example 39, except
1-(2-hydroxyethyl)-1,2,3,4-tetrahydro-2,2,4,7- tetramethylquinoline was used instead of
2-(3-(dimethylamning)pearioxy)ethanol (398) in step 3 of example 39. [ 0 PEYUBS[Bep6a4Preparation of
titte compound 6-0-(benzo[d]thiazol-2-

ylcarbamoyO-% g3 drtetrahydoginglinatonldr dncer(2iotieneinyi4 der-
dihydroquinolin-1(211)-ypethoxy)picqlinic aci%f%iz. rn Kl i _-Oll--r-ﬁ-|N0 (41) [00 4 4 6]The title
compound 6-(1XBEi2E e gRA f%ﬁrl]’)r?gﬁ% 2 cﬁ‘g,%’o inate (45E).
tetrahydroquinolin-7-y1)-3-(2-(2,2,4-trimgthyI-S,4-dihydroquinolin-1(210- yDethoxy)picolinic acid (41)

was prepared by the following;procgduré: 6-0-
(Benzo[d]thiazol-2-ylcarbamoy1){,2;3,4-tettahydroquinolin-7-y1)-3-(2-(2,2,4-
trimethyl-3,4-dihydroquinolin-1(21 Bi ic acid (41)was prepared following a similar

procedure as that described in example 39, exc ronjo-34(2-
(2,2,4-trimethy1-3,4-dihydroquinoIin-1(2H)-yDethoxy)picoIiﬁiE (41A)was used instead of
2-(3-(dimethylamino)phenoxy)ethanol (398) in step 3 of exaﬂwple 39GRENMR (300 MHz, DMSO) 8 ‘
&31(1]J”5L'Z799.H,d)774 1I4,d)'162?.?,dd)'155il45(2+tinL'135(1I4,d0,122¥116(2
H, m), 6.96(1 11083 %8 26 ey ES P a1 MRS, 3.93(2 H, 1), 3.74(2 H, in), 3.41 (2 H, in), 2.79(2
H, t), 2.18(3 Hyapxd@d{@ Hamiholn®bid hamdx H30¢3ihie)] i daRAMES F), @) s pra@(@H, s). WO
2010/080478F; gé%§g2 9 %?:49@ lg"r% fg(%)%mﬁaﬁgelgﬁt‘ié%%nkléx{gﬂ%ase%ept tert-Butyl 4-(2-

3-(2-(3-aminophenoxy)ethoxy)-6- enzo|d]thiazol-2-

ylcarbamoy1)graaetaerapieratearismar OB ickmiseddiiend)of R
(dimethylamino)phenoxy)ethanol (39B) in step 3 of example 39.

[00493] Step 6: Preparation of methyl 3-(2-(4-((tert-
butoxycarbonylamino)methyl)phenoxy)ethoxy)-6-(1,2,3,4-tetrahydroquinolin-7-
yl)picolinate (45F).

T
N = |N\ OMe
H s /\/O
° O\/H
oK
o} (45F)

[00494] Methyl 3-(2-(4-((tert-butoxycarbonylamino)methyl)phenoxy)ethoxy)-
6—(1,2,3,4-tetrahydroquinolin-7-yl)pico1inate {45F) was prepared following a similar
procedure as that described in example 29, except Methyl 6-bromo-3-(2-(4-((tert-

butoxycarbonylamino)methyl)phenoxy)ethoxy)picolinate (45E) was used instead of

methyl 3-(benzyloxy)-6-bromopicolinate {29A) in step 2 of example 29,

[00495] Step 7. Preparation of methyl 6-(1-(benzo[d]thiazol-2-ylcarbamoyl)-
1,2,3 4-tetrahydroguinolin-7-y1}-3-(2-(4-((tert-
butoxycarbonylamino)methylphenoxy)ethoxy)picolinate (45G).
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(42) [0 0 4 4 8]Step 1: Preparation of tert-butyl 3-hydroxyphenylcarbarnate (42A). [0 4 4 9 Jtert-Butyl .
3-hydroxyphenylcarbamate (42A) was prepared following a similar procedure as that described in
example 40, except 3-aminophenol was used instead of methyl
3-hydroxy-6-(1,2,3,4-tetrahydroquinolin-7-yl)picolinate (40C) in step 4 of example 40. [ 00 4 5 0 ]Step
2: PreparatioW 6221881 -butoxycarbonylamino)phenoxy)ethyl benzoat@{(A2ABORBIB 0 X (42B) |
00451]2-(3-(tert-Butoxycarbonylatnino)phenoxy)ethyl benzoate (428) was prepared following a similar
procedure as that describeg-tng®ample 39, gxcept ten-Butyl 3-hydroxyphenylcarbamate (42A) was . -
used instead of 3- (dimethylan hetgpl alld 2-bromoethyl benzoate was used instead of
2-bromocthyl acetate in stepl of exafy ple39 ?‘6@) 4 52 ]Step 3: Prep ation of ert-bu
3-(2-hydroxyethoxy)pheny mate (42C)oNNAZ 00 4 5 3 Jtert-Butyl

3-(2- hydroxyethoxy)phergylg%rbamate (42C) was pre 7]/ X

@ 45G)

[00496] Methyl 6-(1-(benzo{djthiazol-2-ylcarbamoyl)-1,2,3.4-
tetrahydroquinolin-7-y1)-3-(2-(4-((tert-

butoxycarbonylaminoymethylphenoxy)cthoxy)picolinate (45G) was proparcd
following a similar procedure as that described in example 29, cxeept mothy! 3-(2-(4-
((terr-butoxycarbonylamino ymethy)phenoxy)ethoxy)-6-(1,2,3 ,4-tetrahyd1‘oquinoﬁn- |
7-ypicolinate (45F) was used instead of methyl 3-phenyl-6-(1,2,3,4-
tetrahydroguinolin-7-y!)picolinate (29H) in step ¢ of example 29.

[00487] Step 8: Preparation of 6-(1-(benzofd/Jthiazol-2-ylcarbamoyl)-1.2,3,4-
tetrahydroquinolin-7-y1}-3-(2-(4-((zert- |
butoxycarbonylamino)methyl}phenoxy)ethoxy)picolinic acid (455).

(45H)

[00498] 6-{1-{Benzo[djthiazol-2-ylcarbamoyl)-1,2,3,4-tetrahydroquinolin-7-
y1)-3-(2-(4-({rert-butoxycarbonylamino)methyl}phenoxy)cthoxy)picolinic acid (45H)
was prepared following a similar procedure as that described in example 29, except
Mocthyl 6-(1-(benzo[d]thiazoi-2-ylcarbamoyl)-1,2,3 4-totrahydroquinolin-7-yl)-3-(2-
{(4-((terr-butoxycarbonylamino)methy)phenoxy)ethoxy)picolinate (45G) was used
instead of methyl 6-(1-(benzo[dlthiazol-2-ylcarbamoyl}-1,2,3,4-tetrahydroquinolin-7-
yD~3-phenylpicolinate (291) in step 10 of example 29.
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following a similar procedure as that described in example 39, except
2-(3-(tertbutoxycarbonylamino)phenoxy)ethyl benzoate (428) was used instead of 2-(3-
(dimethylamino)phcnoxy)ethyl acetate (39A) in step 2 of example 39. [ 00 45 4 |Step 4: Preparation of
methyl 6-bromo-3-(2-(3-(tert- butoxycarbonylamino)phenoxy)ethoxy)picolinate (42D). 0 (42D) [0 0 45
5 16-Bromo-323 (@4ftest4 mutoxycarbonylamino)phenoxy)ethoxy)picolinater(203 s qsnepared
following a similar procedure as that described in example 39, except tert-butyl 3-(2-

hydroxyethoxy@gbggglfarbggg t)e N b@%lg&g%qrggﬁz’s_ Adimethylamino)phenoxy)ethanol
(398) in step 3 of example 39.10 0 4 5 6 |Step 5: Preparation of meth | 3-(2- éé gltert butoxycarb ony
)-

lam in o)ph enf ﬁﬁ%@fﬁtg;@yfmw3fhaxeeféaﬂy&%1aﬂ4ﬂ#aF%ﬁli ylFE‘é?lafﬂaffé) (&
[00457]Methyh3s6By(Beodeitddintoxyggivoinilachin@phenoxy)ethoxy)-6-
(1,2,3,4-tetrahydroquinolin-7- yeplcollnate (42E) was prepared following a similar procedure as that

(42E)

described in example 29, excep : ' 3 (tertbutoxycarbonylamino)phenoxy)ethoxy)picolinate
(420) was used instead of meth e _ -bromoplcollnate (29A) in step 2 of example 29.
[00458]Step 6: Preparation of m%yl 6- (1 zo[ iazol-2-ylcarbamoy1l)-

HN (o)

s Sy NH,

&

[00500] The title compound 3-(2-(4-(aminomethyl)phenoxy)ethoxy)-6-(1-
(benzo[dthiazol-2-ylcarbamoyl)-1,2,3,4-tetrahydroquinolin-7-yl)picolinic acid (45)
was prépared by the (ollowing procedure: Compound 3-{(2-(4-
(aminomethyl)phenoxy Jethoxy)-6-(1-(benzo[d]thiazol-2-yicarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-ylpicolinic acid (45) was prepared [ollowing a similar
procedure as that described in example 34, except 6-(1-(benzo[d]thiazol-2-
vicarbamoyt)-1,2,3,4-tetrahydroquinelin-7-yi)-3-(2-(4-({tert-
butoxycarbonylamino)methyDphenoxy)ethoxy)picolinic acid (45H) was used instead
of 6-(1+(Benzo[dlthiazol-2-ylcarbamoyi}-1,2.3,4-tetrahydroquinolin-7-y1)-3-(3-((3-
(rerr-butoxycarbonylamino)phenoxy)methyl)phenyl)picolinic acid (34E) in step 6 of
cxample 34, "H NMR (300 MHz, DMSO) 8 8.29 (1 H, s, br), 8.04 (1 H, s, v br), 7.98
(1H,d),781 (1 H,d),7.77(1 H,d), 7.68 (1 H,dd),7.45(1 H, s, br), 7.41-7.35 3 H,
m), 7.28-7.19 (2 H, m), 7.04 (2 H, d), 448(2 H, m), 4.35 (2 H, m), 3.96 (4 H, m)}, 2.81
(2H, 1), 1.92 (2 H, m). MS (ESI(+)): m/z 596.1 (M+H).

Example 46

[00B01] Synthesis of 6-(1-(benzo[dthiazel-2-ylcarbamoyl)-1,2,3.4-
tetrahydroguinelin-~7-yi)-3-(biphenyl-4-yimethoxy)picolinic acid (46):
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1,2,3,4-tetrahydroquinolin-7-y0-3-(2-(3-(tertbutoxycarbonylamino)phenoxy)ethoxy)picolinate (42F).
(42F) [00459]Methyl 6-(1-(benzo[d]thiazol-2-ylcarbamoy0-1,2,3,4-
tetrahydroquinolin-7-y0-3-(2-(3-(tertbutoxycarbonytamino)phenoxy)ethoxy)picolinate (42F) was
prepared Ibllowing a similar procedure as that described in example 29, except methyl 3-(2-(3-(t err-
butoxy carboMfatitiedptidnoxy)elhoxy)-6-0 ,2,3,4-teirahydroquinolin-7 -yRSgidERNRIESEAPE) was used
instead of methyl 3-phenyl-6-(1,2,3,4-tetrahydroquinolin-7- yl)picolinate (2911) in step 9 of example 29.
[ 00460]Step 7: Preparation of 6- [d]thiazQd-2-ylcarbamoy1)-1,2,3,4-

tetrahydroquinolin-7-y1)-3-(2-(3-(tert- Iammo)phenoxy)ethoxy)plcol|n|c acid (42G).
(42G)

HiN

A

@ {46)

[00502] Step 1: Preparation of methyl 3-(biphenyl-4-ylmethoxy)-6-
bromopicolinate (46A).

O (46A)

[00503] Mecthyl 3-(biphenyl-4-yimethoxy)-6-bromopicolinate (46A) was
prepared following a similar procedure as that described in example 39, except 4-
biphenylmethano! was used instead of 2-(3-(dimcthylamino)phenoxy)cthanol (39B) in

ER Y ELL

step 3 of cxample 39.

[00504] Step 2: Preparation of title compound 6-(1-(benzo{d}thiazol-2-
ylcarbamoyt)-1,2,3,4-tetrahydroquinolin-7-yl}-3-(biphenyl-4-ylmethoxy)picolinic
acid (46).

(46)

[D0505] The title compound 6-(1-(benzo[d]thiazol-2-ylcarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-yi}-3-(biphenyl-4-ylmethoxy)picolnic acid (46) was prepared
by the following procedure: 6-(1-(Benzo|d]thiazol-2-ylcarbamoyi}-1.2,3,4-
tetrabyctroquinolin—’?-yl)—?s—(biph:myl—4-y£methoxy)picolinic acid (46} was prepared

following a similar procedurc as that described in cxample 29, except methyl 3-
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[ 00 461 ]16-0 -(Benzol[d]thiazol-2-ylcarbatnoy1)-1,2 ,3,4-tetrahydroquinolin-7-
y1)-3-(2-(3-(tert-butoxycarbonylamino)phenoxy)ethoxy)picolinic acid (42G) was prepared following a
similar procedure as that described in example 29, except methyl 6-0
-(benzold]thiazol-2-ylcarbamoyi)-1,2,3,4-tetrahydroquinolin-7-y1)-3-(2-(3-(tertbutoxycarbonytamino)ph

. enoxy)ethoxy)pieiinig{Z#F) was used instead of methyl 6- PCT/US2009/068400

" (1-(benzo[d]thiazol-2-ylcarbamoy1)-1,2,3,4-tetrahydroquinolin-7-y1)-3- phenylpicolinate (291) in step
10 of example B8l MR A00 MHE DR BRalS i sk At ATt 4, 76001 1 &),
- 7.35-7.13 (5H m)697 85(3H H, dd 2(2Ht)444(2H0381(2HsIn)268(2
H, 0, 1.96 (2 HORAFYIoNE(S- Progaoqm&r@aé% %ﬂﬁﬁ%?éﬁéﬁm.aa compound 3-(2-(3-
aminophenoxy)eth oxy)-6-(1 -(benzo[ d]thi az [})amoyo 1,2,3,4-
tetrahydroquinolin-7-yl)picolinic acid (42). NH gT% 0 4 6 3 ]The title compound
3-(2-(3-amino eth
(benzold]thiaz wwamja S%L &%f?lg t(rb%ua{r%]qla?r%g fr% ‘VJIC b&%lg?( RIC atltéliL (42) was prepared by the
following procéeitae compalind 3’%2%@-&41’6@@&&%@1%}})@@%}@)9i‘OpOXy)PlcOhﬂlc acid
6-(1-(benzo[d](t3i;q;ol-2-ylcarbarnoy1)-1,2,3,4-tetrahydroquinolin-?-yl)picolinic acid (42) was prepared
following a similar procedure as that described in example 34, except
6-(1-(Benzo[d]thiazol-2-ylcarbamoyl) -tetrahyd{:pqumolln -7-y1)-3- (2-
(3 (tert- butoxycarbonytamino)phen ini

(tert butoxycarbonylammo)phenox,y ie8 ‘9 (34E) in step 6 of example 34. 'H
NMR (300 MHz, DMSO) 6 8.29 (1 bgs) 7. 97(1 1-1, d) 7.81 (U4, d), 7.77(1 H, d), 7.68(1 H, dd), 7.46
(1 H, m, br), 7.37(1 H, dt), 7.29-732(3'H, m), 6.61-6.50(3 H, N.47(2 H, 1), 4.28(2 H, 0, 3.94(2 H, t),
2.81(2H,1),1.94(2H, m). MS (E@)) m/z 582.1 (M+H). EXample 43 [ 00464 [Synthesis of
3-(3-(benzo[61[1,31dioxol-5-ylox poxy)-6-(1- AN 47)
(benzold]thiazol-2-ylcarbamoy0-1,2,3,4-tetrahydroquinolin-7-yl)picolinic acid (43): [ 00465 |Step 1:
Preparation of @y§aevz0(d][$:i31dioxedsaoxy oy epy ki ReatAenifSPhend &P Mopy! acetate

(474).

AN (47A)

[00508] 3-(4-(Dimethylamino)phenoxy)propyl acctate (47A) was prepared
following a similar proccdure as that described in cxample 39, except 2-bromopropyl
acetate was used instead of 2-bromoethy! acetate and 4-(dimethylamino)phenol was

used instead of 3-(dimethylaminojphenol in step 1 of example 39.
[00508] Step 2. Preparation ol 3-(4-(dimethylamino)phenoxy)propan-1-ol
(47B).

0"y

=

P

AN~ (47B)
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[ 00466 ]3-(Benzo[d][1,3]diox01-5-yloxy)propyl acetate (43A) was prepared following a similar
procedure as that described in example 39, except scsamol was used instead of
3i{dimethylamino)phenol and 2-bromopropyl acetate was used instead of 2-bromoethyl acetate in step
1 of example 39. [ 0 0 467 |Step 2: Preparation of 3-(benzo[d][1,3]clioxo1-5-yloxy)propan-1-01 (43B).
(4313) [ 0 0 A3 BLIBAY0[d][1,3]dioxol-5-yloxy)propan-1-ol (43B) was BFeéfated*iitifing a similar
procedure as that described in example 39, except 3-, (Benzo[d][1,3]dioxo1-5-yloxy)propyl acetate
(43A) was usqabdl‘ﬁtead of 2-(3-({dimetyipiamipbyploenpxypedhiAchCETBIevBDAgpIstep 2 of example 39. |
00469 ]Steﬁ O:ﬁcQ, gg%q&%&h%ll%la?t%&@ egg]l[x}&]ﬂﬁ%gg i y_ﬁ@,gOpoxy) -6-bromopicolinate

(43C). 0-10 ( 0470] enzo[d][1,3]diox01-5-yloxy)propoxy)-6- bromopicolinate
(43C) was préém@xbmm@an@ﬁﬁ)ﬁm@éé% 3 e deetinsEadeeschinple 39, except

3-(benzo[d][1 dhalimyelrRndmnoRienanyatddl3p wes bepd insteasond 39,
2-(3- (dimethylamino phenoxy)ethanol (3913) in step 3 of example 39. [0 0 47 1 |Step 4: Preparation

of title compoqmj&(&(bem wmeldl Ipajeliaxoh-&title compound 6-(1-(benzo[d]thiazol-2-

- yloxy)propoxy); benz #t oI 2 Icarb % A-tetrahydroquinolin-7- yDpicolinic acid
(43). 0-/0 (43) ébﬂg‘f%i) mnﬁ ° und §3 35[o|][1 3]dioxo1-5-yloxy)propoxy)-6-(1- (ben

zo[d]thiazoI-Z(QF@m‘bﬁlmy@P@I@W}EWWdWGIﬂﬁdﬁ‘ﬂ?plcol in ic acid (43) was prepared by the
following procedure: 3-(3-(Benzo[d][1,3]diox01-5-

N
HN/& - 0/\/\

Y :
@ AN @7

[00512] The title compound 6-(1-(benzo|d]thiazol-2-ylcarbamoyl)-1,2,3,4~
tetrahydroquinolin-7-y1)-3-(3-(4-(dimethylamino)phenoxy)propoxy)picolinic acid

Ty was prepared by the following nrocedure: 6-( 1-{Benzoldlthiazol-2-
( £} Was proparcd oy w10 Gw’:us PIOCCOUTT. U= 1= DONZO G jUNAZ0- 2~

ylcarbamoyl)-1,2,3,4-tetrahydroquinolin-7-y1)-3-(3-(4-
{(dimethylamino)phenoxy)propoxy)picolinic acid (47) was prepared following a
similar procedure as that described in example 39, except tert-butyl 7-(5-hydroxy-6-
(methoxycarbonyl)pyridin-2-yl)-3,4-dihydroquinoline-1{2H)-carboxylate (29D) was
used instead of methyl 6-bromo-3-hydroxypicolinate (26B) and 3-(4-
{dimethylamino)phenoxy)propan-1-ol (478} was used instead of 2-(3-
(dimethylamino)phenoxy)ethanol (39B) in step 3 of example 39. 'H NMR (300 MHz,
DMS(O) 8 8.28 (1 H,s),7.95 (1 H,d), 7.81 (1 H, d), 7.71 (1 H, d), 7.67 (1 H, dd), 7.47
(1B, d,br), 7.37 (1 H, di}, 7.28-7.1% (2 H, m), 6.90-6.75 (4 H, m), 4.26 (2 H, t}, 4.08
(2 H,1),3.94 (2 H,1),284-2.77 (8 H, m), 2.14 {2 H, m), 1.93 (2 H, m). MS (ESI{(+)):
m/z 624.1 (M+H).

Example 48

_[00513] Synthesis of 6-(1-(benzo[d]thiazoi-2-ylcarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-y{)-3-(3-(4-(dimethylamino)phenyl)propoxy)picolinic acid (48):
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y loxy)propoxy)-6-(1-(benzo[d] thiazol-2-ylcarbamoyl)-1,2,3 ,4-tetrahydroquino lin-7- yl)picolinic acid
(43) was prepared following a similar procedure as that described in example 29, except methyl
3-(3-(benzo[d][1,31clioxol-5-yloxy)propoxy)-6- bromopicolinate (43C) was used instead of methyl
3-(benzyloxy)-6-bromopicolinate (294) in step 2 of example 29. Example 44 [ 00 4 7 3 ]Synthesis of
6-0 -(benzo[dtltiagul@shearbamoyl1)-1,2,3,4- PCT/US2008/068400
tetrahydroquinolin-7-y1)-3-(3-(quinolin-8-yloxy)propoxy)picolinic acid (44): (44) [0 0 47 4 ]Step 1:
Preparation of 3-(quinolin-8-yloxyprgpy.acetate 4A). (44A) [00 4 7 5]3-(Quinolin-8-yloxy)propyl
‘acetate (44A) was prepared follqwing milgy proy escri '
2-bromopropyl acetate for 2-bromdyethyT acgtate andDB hydroxyqumollne was used mstead of 3-
(dimethylamino)phenol in step ample~3&7 Q-

3-(quinolin-8-yloxy)propan-1- oI/@ﬂB) (44B) (00477 ]3- ollp -8-yloxy)propan-1-01 (44B) was
prepared following a similar p%ure as that described in examfe 39, except

3-(quinolin-8-yloxy)propyi ac (44A) was used instead of 2-(3-(dimethylamino)phenoxy)ethyl
acetate (39A) in step 2 of exa 39. [ 00478 ]Step 3: Preparation qﬁgjethyl
6-bromo-3-(3-(quinolin-8- yloxy)propoxy)picolinate (44C).

[00514] Step 1: Preparation of 3-(4-(dimethylamino)pheny!propan-1-ol
(484).

OH

~N (48A)

[00515] LiAIH, (0.066 g, 1.71 mmol) was added to a solution of 4-
{dimethylamino)cinnamaldehyde (0.10 g, 0.57 mmol) in anhydrous THF (2 mL}. The
reaction mixture was heated at reflux for 2 hours and cooled to rt. To the reaction
mixture was added 1M HCI dropwise. The reaction mixture was stirred for § minutes
before saturated NaHCO; was added and the mixturce was cxtracted with DCM. The
organic phases were dried over MgSQ,, filtered, and concentrated under reduced
pressure. The crude material was purified by column chromatography on silica gel
eluting with a gradient of PE:E1OAc 2:1 to provide the desired product 3-(4-
(dimethylamino)phenyljpropan-1-ol (48A).

{00518} Step 2: Preparation of title compound 6-(1-(benzo[dJthiazol-2-
yicarbamoyl)-1,2,3 4-tetrahydroquinolin-7-y}-3-(3-(4-
(dimethylamino)phenyl)propoxy)picolinic acid (48).
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0 (44C) [ 00479 ]Methyl 6-bromo-3-(3-(quinolin-8-yloxy)propoxy)picolinate (44C) was prepared
following a similar procedure as that described in example 39, except 3- (Quinolin-8-yloxy)propan- I-ol
(44B) was used instead of 2-(3- (dimethylamino)phenoxy)ethanol (39B) in step 3 of example 39. |
00480 ]Step 4: Preparation of title compound 6-(1-(benzo[d]thiazol-2- _
ylcarbamoy1)wigz@Misetrahydroquinolin-7-y1)-3-(3-(quinolin-8- yloxy)propeX{ppietiiteidicid (44). (44)
[00481 | The title compound 6-(1-(benzo[d]thiazol-2-ylcarbamoy1)-1,2,3,4-

tetrahydroquinmiﬁlslml) -3- f%e(@iﬂ@é&iﬁp%tﬂi@&@?(w@&@]?ﬂﬁﬁmﬂﬁ@ﬁkik(z%)%aﬁmepared by the

following procedu amo e e
tetrahydrqu|noﬁ|n£§fdy Iﬁ‘%&’“&qu%@’] xy pr paérﬁly (élf}: ?hﬁ; § 8?8 ’tﬁ)ﬁ‘i"\?\}é‘é“’p?‘é‘ﬁé?gé following a
similar procedwre jrstirad Edesmlﬁéwmr@@m}g@tzg beblctqsnnebdiipiazol-2-ylcarbamoyl)-

6-bromo-3-(3-(inNelin:SyiRNARRYBisQinateAd i) wasUsadinsieasaf predhivi
3-(benzyloxy)-6- bromoplcollnate (29A) In step 2 of example 29. Exam F%Fﬁ e 45 WO

2010/080478Fﬁel‘i*[@@ﬂ?é@f@@%@ééﬁ‘@t’)’&@zﬂ@;‘ﬁﬂﬁég’@%@f‘%ﬁ?S(ﬁm(ta% LIATBRRIT ) ethoxy)-6-(1-
(benzo[d]thiazele2pylearbam ayd) -ty a:3:d-telraklydnaguinafinp-yidpleplifig-acid (45): NH2 (45) [ 00483
IStep 1: Prepagafian,gfiieri-au A snzymy | D7 SA DA RS A8 AR bromo-3-

hydroxypicolinate (26B) and 3-(4-(dimethylamino)phenyl}propan-1-ol (48A) was
used instead of 2—(3—(dimethy!émino)phenoxy)ethanol (39B) in step 3 of example 39.
'H NMR (300 MHz, DMS0) 8 828 (1 H, s), 7.93 (1 H, d), 7.81 (1 H, d}, 7.70-7.62 (2
H, m), 7.48 (! H, d, br), 7.37 (1 H, dt}, 7.27-7.12 (6 H, m), 4.08 (2 H, 1), 3.94 (2 H, 1),
2.93(6 H,s), 2.81 (2 H, 1}, 2.71 (2 H, t}, 2.02-1.90 (4 H, m). MS (ESI(+)): m/z 608.1
(M+H).

Example 45

[00518] Synthesis of 6-(1-{benzo[dthiazol-2-ylcarbamoyl}-1,2,3,4-
tetrahydroquinolin-7-y1}-3-(2-(4-(tert-
butoxycarbonylamino)phenoxy)ethoxy)picolinic acid (49):

IO
e R O §%
H
(49)

[0051¢8] Step i: Preparation of methyl 6-bromo-3-(2-(4~(tert-
butoxycarbonylamino)phenoxy)cthoxy)picolinate (49A).

Br IN\ OMe
L
OWt
A O><

[00520] Methyl 6-bromo-3-(2-(4-(zert-
butoxycarbonylamino)phenoxy)ethoxy)picolinate (49A) was prepared following a

(49A)
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r(JH (45A) [00484]Di-tert-butyl dicarbonate (0.934 g, 4.3 mmol) was added to a solution of
4-benzyloxybenzylamine (0.83 g, 3.89 mmol) andNaOH (0.171 g, 4.3 mmol) in water (15 inL) and THF
(5 mL). The reaction mixture was stirred at rt for 4 hours, concentrated under reduced pressure to
remove THF, and extracted with DCM. The organic phases were dried over MgSO4, filtered, and
concentrated wadstgeshiced pressure. The crude material was purified bycolusamehmesmatography on
silica gel eluting with a gradient of PE:EtOAc 92:8 to 87:13 to provide the desired product ten-butyl
4 (benzyloxy)ughpHsRibama’s (et l0RF Al SlaR A RIeRRIEH OB RIRA DY |

4-hydroxybenzylcarbamate (45B). 0 (45B) WO 2010/080478PCTXS2009/068400 [00 48 6]tertiButyl
4-hydroxybenPyRarysiete phoB) ke prepsredsfoIiBNFaeg of Sifdar procedure as that described in
example 29, exfigpiiatbutypentrerayiaxyibeRyy capaoratat4dd}svas used instead of tert-butyl
7-(5-(benzyloxy)-6- (methoxyearbonyl)pyridin-2-y1)-3,4-dihydroquinoline-1(2H)-carboxylate (29C) in
step 4 of exanflesZaL JOO 48ap]EtapefaitieparaiibncomBeizhd (Geii-(benzof dJthiazol-2-
butoxycarbon?&m%@%@g@ﬁ&l@g&%@& liﬁ&ﬁ{gf-‘aylﬁf‘ﬁ&l{4'~:j}é?]t~(45c) [00 48 8

rbon

12-(4-((tert-Butoxyca ylamino)methyl)phenoxy)ethyl acetate (45C) was prepared following a similar
procedure as M?Wéé@%é&qﬁl@i@?ﬁﬁé ghexespolaresaiy(#hydroxybenzylcarbamate (45B) was
used instead of 3- (dimethylamino)phenol in step 1 of example 39. [0 0 48 9]Step 4: Preparation of

HNA
A . w
(49)

[o0b22] The title compound 6-(1-(benzo{d}thiazol-2-yicarbamoyi}-1,2,3,4-
tetrahydroquinolin-7-yl)-3-(2-(4-(tert-

butoxycarbonylamino)phenoxy)ethoxy)picolinic acid (49) was prepared by the

SRR P o PRUSGRY ok L USRS T S DD AR L
I’wwulg pi’uucdux p= U-(1-\Bcuzuiuﬁﬂxaz.ul-z.-ymm UauLGy’L)-l ,2,3,4-

£
tetrahydroquinolin-7-yi}-3-(2-(4-(tert-
butoxycarbonylamino)phenoxy)ethoxy)picolinic acid (49) was prepared following a
similar procedure as that described in cxample 29, except mothy! 6-bromo-3-(2-(4-
{teri-butoxycarbonylamino)phenoxy)ethoxy)picolinate (49A} was used instead of
methyl 3-(benzyloxy)-6-bromopicolinate (28A) in step 2 of cxample 29. 'H NMR
(300 MHez, CDCl3) 8 8.18 (1 H, 8), 7.97 (1 H, d}, 7.80 (1 H, d), 7.68-7.60 (2 H, m},
748 (1 H, 0,739 (1 H, 1), 7.26 (1 H, m), 7.20-7.15 (2 H, m), 6.89 (2 H, d), 6.37 (1 H,
$), 4533 (2H, m), 401 2H, m),402(2H,6),2832H,1),2.08(2H, m), 1L.50(9H,

).
Examplc 50

[00523] Synthesis of (£)-6-(1-(benzo[d]thiazol-2-yicarbamoyl)-1,2,3,4-
tetrahydroguinolin-7-yl)-3-(4-fluorostyryl)picolinic acid (50):
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(45D) [ 00 4 90 Jtert-Butyl 4-(2-hydroxyethoxy)benzylcarbamate (45D) was prepared following a
similar procedure as that described in example 39, except
2:(4-((tertbutoxycarbonylamino)methyl)phenoxy)ethyl acetate (45C) was used instead of 2-(3-
(dimethylamino)phenoxy)ethyl acetate (39A) in step 2 of example 39. WO
2010/080478PECTIBRATO/068409 [ 00 4 91 |Step 5: Preparation of metRGFEHBMEE82-(4-((tert-
butoxycarbonylamino)methyl)phenoxy)ethoxy)picolinate (45E). Nyox 0(45E) [00 4 92]Methyl
6-bromo-3-(2-(4-((tert- butoxycarboafiapta )methlephenoxy)ethoxy)picolinate (45E) was prepared
[ [ : tample 39, except tert-Butyl 4-(2-
of 2-(3- (d|methylamlno)phenoxy)ethanol

hydroxyethoxy)benzylcarbamate (4 fled 1
(39B) in step 3 of example 39. [ |Step 6>Prepdrs .o of methyl 3-(2-(4-((tert-
butoxycarbonylamlno)methprhe,dey)ethoxy) 6-(1,2,3 ,4-ted hydroqu olin-7 - yl)picolinate (45F). N
yOx- (45F) [ 004 94 [Methyl 3- (?i(4-ﬁtert butoxycarbonylamlno)methyl)phenoxy)ethoxy)

.6-(1,2,3,4-teirahydroquinolin-7-yp linate (45F) was prepared following a similar procedure as that
described in example 29, exceptWethyl (50)
6-bromo-3-(2-(4-((tertbutoxycarbonylamino)methyOphenoxy)ethoxy)picolinate (45E) was used instead
of methyl 3-(bgaegioxy)-6-Broritpicolpated (Z0A) (hSrepddhiahipldcayamoyl)-1.2,3.4-

tetrahydroquinolin-7-y1)-3-(4-fluorostyrylpicolinic acid (50) was prepared by the
following procedure: (E)-6-(1-(benzofdlthiazol-2-ylcarbamoyl)-1,2,3,4- '
tetrahydroquinolin-7-yl)-3-(4-fluorostyryl)picolinic acid (50) was preparcd following
a similar procedure as that described in example 29, except frans-2-(4-
ﬁuorophenyi)vinylboronic acid was used instead of phenylboronic acid in step 7 of
example 29. 'H NMR (300 MHz, DMSO0) 8 8.64 (1 H, 5),8.14 (1 1, d), 7.78 (1 H,
d), 7.69 (1 H, d), 7.63-7.52 (4 H, m), 7.41 (1 H, d), 7.27-7.13 (5 H, m), 6.97 (1 H. 1},
3.96 (1 H,1),2.80 2 H,t), 1.88 (2 H, m). MS (ESI(+)}: m/z 551.0 (M+H).

Example 51

[00525] Synthesis of 6—( 1-(benzo[d]thiazol-2-ylcarbamoyl)-1,2,3,4-
1étrahydroquino[in—7-yl) -3-(2-(4~(dimethylamino)benzylamino)ethoxy)picolinic acid
(51):

N
N ‘N\ OHH\/Q/\
/R /O/\’/N

s N

@ \ (51)

[00526] Step 1= Preparation of 2-(4-(dimethylamino)benzylamino)ethanol
{514A).

HN
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[004 95]Step 7: Preparation of methyl 6-(1-(benzo[d]thiazol-2-ylcarbamoyl)-
1,2,3,4-tetrahydroquinolin-7-y0-3-(2-(4-((tertbutoxycarbonylamino)methyl)phenoxy)ethoxy)picolinate
(45G). (45G) [00496]Methyl 6-0 -(benzo[d]thiazol-2-ylcarbamoy1)-1,2,3,4-
tetrahydroquinolin-7-y1)-3-(2-(4-((tertbutoxycarbonylamino)nethyl)phenoxy)ethoxy)picolinate (45G)
was preparedJalizvirngearsimilar procedure as that described in example POTEge@ponseihyl 34244-
((tert-butoxycarbonylamino)methyl)phenoxy)ethoxy)-6-0,2,3,4-tetrahydroquinolin7-yDpicolinate (45F)
was used instéad of methyl 3-pheny1-6-(1,2,3,4- tetrahydroquinolin-7-yl)picolinate (29H) in step 9 of
-example 29. [ 00497 ]Step 8: Preparation of6¥%3-benzo[d]thiazol-2-ylcarbamoy1)-1,2,3,4-
tetrahydroquinolin-7-y1)-3-(2-(4-((tertbutoxycarbonylamino)methyl)phenoxy)ethoxy)picolinic acid (451).
(45H) [ 00498 ]6-0 -(Benzo[d]thiazol-2-yltarBamoy1)-1,2,3,4-tetrahydroquinolin-7-
y1)-3-(2-(4-((ten-butoxycarbonylamino)metifyl) phenoxy)ethoxy)picolinic acid (4511) was prepared
following a similar procedure as that descpilyed in exampig 29, except Methyl
6-(1-(benzo[d]thiazol-2-ylearbamoyl)-1,2,3,4-tetrahydroquinolin-7-y1)-3-(2-
(4-((ten-butoxyeaygenylamigQRetyrheRexn e )BicoiRRIS {4 HE0as 1 eghinstead of methyl 6-0
-(benzo[4thiazol-2-ylearbamayl)-1,2,3,4-tetrahydroquinolin-7- y1)-3-phenylpicolinate (291) in step 10
of example 29°RAABITBTGA) fﬁégﬂﬂgiﬁb@% %%E[t@gz@ LB 8- BrEgAAHEH b title compound
34244- (amin bmethyhenorijethoxylesydodonzoddlthtagoe I-aupdBarbanddyd.)T852,3,4-

tetrathydroquinglin£-YIRIGAINIE aidd4%) 4N HAENded water, and the pH was adjusted to 12

with 5 M NaOQH, The mixture was extracted with EtQAc, and the organic phases were

dried over MgSQ., filtered, and concentrated under reduced pressure. The crude
material was purified by column chromatography ou silica gel eluting with a gradient
of DCM:MeQH 9:1 to 1:1, to provide the desired product 2-(4-
(dimethylaminojbenzylamino)ethanol (51A).

[00528] Step 2: Preparation of tert-butyl 4-(dimethylamino)benzyl(2-

\!/
OYO

N \’/\OH

(

AN (51B)

hydroxyethyl)carbamate (S1B).

[00529] tert-Butyl 4-(dimethylamino)benzyl(2-hydroxyethylcarbamate (51B)
was prepared following a similar procedure as that described in example 40, except 2-
(4-(dimethylamino)benzylamino)ethanol (51A) was used instead ol methyl 3-
kydroxy-6-(1,2,3 4-tetrahydroquinolin-7-yDpicolinate (468C) in step 4 of example 40.

[00530] Step 3: Preparation of 6-(1-(benzo[d]thiazol-2-ylcarbamoyi)-1,2,3,4-
tetrahydroquinolin-7-y1)-3-(2-(4-(dimethylaminoYbenzylamino)ethoxy)picelinic acid
(51). .
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[0 0 5 0 O]The title compound 3-(2-(4-(aminomethyl)phenoxy)ethoxy)-6-(1-
(benzold]thiazol-2-ylcarbamoy1)-1,2,3,4-tetrahydroquinolin-7-yDpicolinic acid (45) was prepared by
the following procedure: Compound 34244- (aminomethypphenoxy)ethoxy)-6-(1-(benzo[d]
thiazol-2-ylcarbamoyl)-1,2,3,4- tetrahydroquinolin-7-yflpicolinie acid (45) was prepared following a
similar procewigratagaitattdescribed in example 34, except 6-(1-(benzo[dPhlAZet92/868400
ylcarbamoy1)-1,2,3,4- tetrahydroqumolln -7-y1)-3-(2-(4- ((tertbutoxycarbonylamlno)methyl)phenoxy)etho
xy)picolinic acid (4511) was used '
6-0-(Benzo[d]thiazol-2-ylearbalno
(tert-butoxycarbonylamino)phendxy)methfil)ph nyf?b‘icmﬁnic | (34E) in step 6 of example 34. 1li NMR
(300 MHz, DMSO) 6 8.29 (1 Hiy'S, TH,d),7.81(1H,d),7.77(1 H, d), 7.68
(1 H, dd), 7.45 (1 H, s, br), 74&;735(3H m), 7.28- 719(2H m), 7.04(2 H, d), 4.48(2 H, m), 4.35 (2 H,

m), 3.96 (4 H, m), 2.81 (2 H,i) ;92(2 H, m). MS (ESI(+)): m/z 596.1 (M+H). Example 46 [ 00501

j -7,&1\1\)-3-(34(3-

]Synthesis of 6-(1-(benzo[d] [-2-ylcarbamoy1)-1,2,3,4-
tctrahydroquinolin-7-y1)-3-(bNah&nyl-4-ylmethoxy)picolinic acid (46): ($46) [ 00502 ]Step 1:
Preparation of methyl 3-(biphenyl-4-ylmethoxy)-6- bromopicolinate (46A). 0 (46A) [00503]Methyl
3-(biphenyl-4-0B&idxy)-6-hr Gthopicpknates (Aepwab/hapratedfohowirgy B-sidalidr procedure as that

described in example 33mexaentd-shiphe ML% BaRQhyBSHS ﬁ%ﬁﬁ@@@&ﬁpmohmc acid
2-(3- (dlmethylamlno)pheno Eﬂﬂ anol (39 ) in step 3of example 9. (B%O4]Step 2: Preparation of

title compoun @v%ﬁ%f meg procedure: 6-(1-(Benzo[d]thi

yIcarbamoy1)yh&r&ﬁadﬁqatwﬂmmum@lﬂmiuyﬁha-mm(wlm-ylmethoxy)picolinic acid (46).
(dimethylamino)benzylamino)ethoxy)picolinic acid (31) was prepared following a
similar procedure as that described in example 43, except ferr-buty] 4-
(dimethylamino)benzyl(2-hydroxyethyl)carbamate (51B) was used instead of ferr-

. butyl 4-(2-hydroxyethoxy)benzyicarbamate {(45D) in step 5 of example 45. 'H NMR

(300 MHz, DMSQ) 8 8.82 (2 H, s, br), 8.31 (1 H, 5, br}, 8.64 (1 H, d), 7.81 (1 H, d),
7.77 (1 H, d), 7.71 (1 H, dd), 7.47 (1 H, 5, br), 7.41-7.20 (4 H, m), 6.75 (2 H, d), 4.43
(2H,1),4.19 (1 H,s,br),3.95 2H,t,br),3.37 (2 H, s, br), 291 (6 H,s), 2.82 (2 H, 1),
1.94 (2 H, m). MS (ESK(+)): m/z 623.0 (M+H).

Example 52

[060532] Synthesis of 6-(1-(benzo{d]thiazol-2-ylcarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-y1)-3-(2-(4-(2-(dimethylamino)ethylpiperazin-1-
yDethoxy)picolinic acid (52);

s

N O

=

(32)

[00533] Step 1: Preparation of 2-(4-(2-(dimcthylamino)ethyl)piperazin-1-
yDethyl acetate (524.).
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(46) [ 00505 ]The title compound 6-0 -(benzo [d]thiazol-2-ylearbamoy1)-1,2,3,4-
tetrahydroquinolin-7-y1)-3-(biphenyl-4-ylmethoxy)picolinic acid (46) was prepared by the following
procedure: 6-0-(Benzol[d]thiazol-2-ylcarbamoy1)-1,2,3,4-
tetrahydroquinolin-7-y1)-3-(biphenyl-4-ylmethoxy)picolinic acid (46) was prepared following a similar
procedure as#itatidesesiyed in example 29, except methyl 3- | PCT/USZ009/068400 '
(biphenyl-4-ylmethoxy)-6-bromopicolinate (46A)was used instead of methyl 3-
(benzyloxy)-6-bromopieoclinate (29A) in"step 2 gf example 29. Example 47 [ 0 05 0 6 [Synthesis of

6-(1-(benzo[d]thiazol-2-ylcarbamoy1)-1,2,3 4N N‘\y / ,
tetrahydroquinolin-7-y1)-3-(3-(4-(dimethylamino)phenoxy B’f;opoxy)picolinic acid (47): [00507 ]Step 1:

Preparation of 3-(4-(dimethylamino)pheRpxy)propyl acetate Qﬁﬁ . (47A)
[00508]3-(4-(Dimethylamino)phenoxy)propyl acetate (47A) was prepared following a similar procedure

as that describggh¥xgxam _e@_@z_@gggg%grgﬁqmﬁmﬂglyﬁ)@pﬁﬁ(xg_myﬁgg_tmgr(gggm%bromoethyl

acetate and 4-(dimethylamino)phenol was used instead of 3-(dimethylamino)phenol in step 1 of
example 39. [FTEY g’j@f@ﬁgz? B P RS B R AR RS R AL AR DR X SRS FBb A1-01 (47B).
(47B) WO 20#4e84AR&THISAPaaMGIAR0sed instead of 3-«(dimethylamino)phenol in step

I of example 39.

[00B35] Step 2: Preparation of title compound 6-(1-(benzo[dthiazol-2-
ylcarbamoyl)-1,2,3,4-tetrahydroquinolin-7-y1)-3-(2-(4-(2-
{dimethylamino)ethyDpiperazin-1-yhethoxy)picolinic acid (82).

N ~_-N
N = OH N ~
I D N(\
e o
8" N
\Y /i -
N (52)

[00536] The title compound 6-(1-(benzo[d]thiazol-2-ylcarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-yf)-3-(2-(4-(2-(dimethylamino)ethyl)piperazin-1-
yhethoxy)picolinic acid (52) was prepared by the following procedure: 6-(1-
(benzol{dthiazol-2-ylcarbamoyl)-1.2,3 4-tetrahydroquinolin-7-y1)-3-(2-(4-(2-
(dimethylamino)ethyl)piperazin-1-yl)ethoxy)picolinic acid (52) was prepared
following a similar procedure as that described in example 39, except 2-(4-(2-
(dimethyiémino)ethyl)piperazin—1—yl)ethy1 acetate (52A) was used instead of 2-(3-
(dimethylamino)phenoxy)ethyl acetate (39A) in step 2 of exarmple 39. 'H NMR (300
MHz, DMSQ) 5 8.31 (1 H,s),823 (1 H, s), 7.83-7.74 (2 H, m), 7,63 (1 H, dd), 7.58
(1H,d), 748 (1 H,d), 736 (1 H,t),7.24-7.16 2 H, m), 424 (4 H, m), 393 (4 H, m),
2.80 (4 H, m),2.64 (4 H, s}, 247 (4 H, 5), 2.25 (6 H, 8), 1.94 {2 H, m). MS (ESI(+)}:
m/z 630.1 (M+H).

Example 53

[00537] Synthesis of 6-(4-(benzo[d]thiazol-2-ylcarbamoyl)-3,4-dihydro-2H-
benzo[b][1,4]oxazin-6-y1)-3-(3-phenoxypropoxy)picolinic acid (53):
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[ 00510]3-(4-(Ditnethylaminotthenoxy)propan-1-01 (478) was prepared following a similar procedure
as that described in example 39, except 3-(4- (dimethylamino)phenoxy)propyl acetate (47A) was used
instead of 2-(3- (dimethylamino)phenoxy)ethy1 acetate (39A) in step 2 of example 39. [ 00511 [Step 3:
Preparation of titte compound 6-(1-(benzo[dithiazol-2-

ylcarbamoy1Wo 2034sgEfithydroquinolin-7-y0-3-(3-(4- (dimethylamino) pHETEA8}§844P) picolinic acid
(47). [ 00512 ]The title compound 6-(1- (benzo[dlthlazol -2-ylcarbamoy1)-1,2,3,4- '
tetrahydroqumolln 7-yl)- 3 (3 (4 (d|me ola o)pheno y)propoxy)picolinic acid (47) W-'clz incpatkAi by

ylcarbamoyl)'l 2,3,4- tetrahydroquinoll ' -3B- (3 (|m9thylamino)phenoxy)propoxy)picolinic acid
(47) was prepared following a simil RS

used instead of methyl 6-bromo-3- d’f }) and 3- (4-
(dimethylamino)phenoxy)propan-l-’%& was used instead of 2-(3- (dimethylamino)phenoxy)ethanol
(398) in step 3 of example 39. 1H (300 MHz, DMS0) £ 8.28 (1 H, s), 7.95 (1 FI, d), 7.81 (1 H, d),
7.71 (1 H, d), 7.67(1 H, dd), 7.47 (1 H, d, br), 7.37 (1 H, dfj, 7)28-7.19(2 H, m), 6.90-6.75 (4 H, m),
4.26(2 H, 0,4.08 (2 H, t), 3.94(2 H, 1), 2.84-2.77 (8 H, m), 2A4(83, m), 1.93 (2 H, m). MS (ES1(+)):
miz 624.1 (M+H). Example 48 [ 00513 |Synthesis of 6-(1-(benzo[ é@alazol -2-ylcarbamoy1)-1,2,3,4-
tetrahydroquin@fE78)11)-3 3@ (dnenegayrraierpbrl pbremexinreannitl Hefdorgiac- (48) [00514]Step

1: Preparation@f8-(4ritdimpethysaryno)phenyl)propan-1-01 (48A). OH (48A)
0

(.,
e K

[C0539] tert-Butyl 6-bromo-2H-benzo[b][ 1,4Joxazine-4(31)-carboxylate '

(53A)

(53A) was prepared {ollowing a similar procedure as that described in example 23,
except 6-bromo-3,4-dihydro-2H-benzo[h] 1 ,4joxazine (TA) was used instead of 7-
bromo-1,2,3,4-tetrahydroquinoline (1E) in step 4 of exampie 23.

[00540] Step 2: Preparation of rerr-butyl 6-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-y1}-2H-benzo[b][1,4]oxazine-4(3H)-carboxylate (83B).

(L
N QIO
XA o
(53B)
[00541] tert-Butyl 6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-2H-
benzo[b][1,4]oxazine-4(3H)-carboxylate (53B) was prepared following a similar
procedure as that described in example 23, except fert-butyl 6-bromo-2H-

benzol[b][1,4]Joxazine-4(3H)-carboxylate (53A) was used instead of fert-butyl 7-
bromo-3,4-dihydroquinoline- 1{2H}-carboxylate (23D} in step 5 of example 23.

[o0542] Step 3: Preparation of fert-butyl 6-(6-(methoxycarbonyl)-5-(3- h
phenoxypropoxy)pyridin-2-y}-2H-benzo[b][1,4]Joxazine-4(3 H)-carboxylate (53C).
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[00515]L1AIH4 (0.066 g, 1.71 mmol) was added to a solution of 4- (dimethylamino)cinnamaldehyde
(0.10 g, 0.57 mmol) in anhydrous THF (2 mL). The reaction mixture was heated at reflux for 2 hours
and cooled to rt. To the reaction mixture was added IM HCI dropwisc. The reaction mixture was stirred
for 5 minutes before saturated NaHCO3 was added and the mixture was extracted with DCM. The
organic phasesoyerew@nied over MgSO4, filtered, and concentrated underErueadpressure. The crude
material was purified by column chromatography on silica get eluting with a gradient of PE:EtOAc 2:1

- 1o provide the desired product 3-(4- (di ethyl amino)phenyl )propan-I-ol (48A), [00516]Step 2: '
‘Preparation of title compound 6-(1-(bgnzo[Cith[pzol-2-
ylcarbamoy1)-1,2,3,4-tetrahydroquino Vo33 fdimethylamino)phenyl)propoxy)picolinic acid
(48). (48) WO 2010/080478PCT/ Q@/0684 [B8Q517]The title compound
6-(1-(benzo[Athiazol-2-y|carbamoy1)-9,2,§,4-
tetrahydroquinolin-7-y1)-3-(3-(4-(dimethylamino)phenyl)prppoxy)picolinie acid (48) was prepared by
the following procedure: 6-(1-(benzo[d]thiazol-2-ylcarbameéyl)-
1,2,3,4-tetrahydroquinolin-7-y1)-3-(3-(4-(dimethylamino)pheiyl)propoxy)picolinic acid (48) was

prepared following a similar procedure as that described i pmple 39, except tert-butyl
7-(5-hydroxy-6-(methoxycarbonyl)pyridin-2-y1)-3,4- dihydrsgumaliag-1(2H)-carboxylate (290) was
used instead of methyl 6-bromo-3- hydroxypicolinate (268) and

3-(4-(dimethylggusalphenyh progar-df 44%04) was4)s5eddasieanlydfl 2,2 -dioxaborolan-2-

2 S cmeniamn iR A o e B IR S 1S
H, m), 4.08(2 krotio33ga(phrnogy e picaljnstg 247 3)me, P12 KA 62 BDoE 11, m). MS
6-(1-(benz0ldaF D BAmOy L 3 oot 5.0 3 2 o
Su(t%§y§25b0c5 n)ﬂ‘é%’l‘fh%%&é@%ﬂﬁ%ﬂﬁ%&%‘i’&%&%‘%@qm?ﬁg[ @bélﬁé%%é‘é’&ts ﬁtééération of methyl
6-bromo-3-(2-(Meftert< butbxyeatzard antit o) pfhehbxy)e thbxy)pitotimaitauid Svay. cooled to

tt, diluted with EtOACc, filtered through Celite, and concentrated under reduced

pressure. The crude material was purified by column chromatography on silica gel

eluting with 20% EtOAc in hexanes to provide the desired product rert-butyl 6-(6-

(methoxycarbonyl)-5-(3-phenoxypropoxy)pyridin-2-yl}-27I-benzo[b] 1,4 Joxazine-

4(3H)-carboxylate (33C). "H NMR (300 MHz, CDCI3): 8.49 (1H, s), 7. 74 (1H, d),

7.60 (1H, d), 7.38 (1H, d), 7.24 (2H, m), 6.90 (4H, m), 4.31 (2H, t}, 4.18 (2H, t), 4.25

(2H, t), 3.95 (3H, s), 3.85 (2H, ), 2.3 (2H, m), 1.58 (9H, s). LCMS (APCI): m/z

521.1 (M + H).

[00544] Step 4: Preparation of title compound 6-(4-(benzo[d]thiazol-2-
ylcarbamoyl)-3,4-dihydro-2H-benzo[b][1,4]oxazin-6-y1)-3-(3-
phenoxypropoxy)picolinic acid (53).
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[ 005201 Methyl 6-bromo-3-(2-(4-(tert- butoxycarbonylamino)phenoxy)ethoxy)picolinate (49A) was
prepared following a similar procedure as that described in example 39, except tert-butyl 4-(2-
hydroxyethoxy)phenylcarbamate was used instead of 2-(3- (dimethylamino)phenoxy)ethanol (395) in
step 3 of example 39. [ 00521 ]Step 4: Preparation of titte compound 6-(1-(benzo[d]thiazol-2-
ylcarbamoyl1)wgz@ estetrahydroquinolin-7-y1)-3-(2-(4-(tertbutoxycarbonyrrninggphesany ) ethoxy)picoli
nic acid (49). (49) [ 00522 |The title compound 6-0-(benzo[d]thiazol-2-ylcarbamoy1)-1,2,3,4-

tetrahydroquingdpstut) - @rh{ierhuiaieaibenaminmphenguisihomsisdliniaacid (49) was
prepared by the f IIomrg)%frocedure 6- (16(;2 enzo[dlthlazo ylcarbarno -1,2,3,4-

tetrahydroctuiioline PRSP B AR EHDISRTR R ’ﬁ‘b‘i(% ﬁ?(%ﬁﬁ‘iléegmd (49) was
prepared followsrigeadimiteng procetluce @g%aemdmmimaxmmm Brebpydroe i/

6 bromo-3-2-{ TupricarhanamaRbR S RICAlAR e asueed nstead of

methyl 3-(benzyloxy)- bromoplc e ( 9A) in step Z of exampl HNMR (300 MHz, CDO03) 5
8.18 (1 H, s), fy HOYIng 2B P ISy, 28 Bat AserPyd 1%%@(.%%16&&% %@Wlﬁ ($26(1 H, m),
7.20-7.15(2 H{iijh6:§8ebhyth)5 @ Bhdnok HiopdF g it Dyyh QL (Bek:od)] A1), 2.83 (2 H, 1),
2.08(2 H, m), 9 H. s 50 OO 23 he

(E)-6-0- (benzo |azolo§ aﬁ%%riwai ic‘fﬁsﬂl fy%aﬁfclfu%lu’{n 6I| m(/‘t )Syéafﬁoﬁﬂ3rostyrypplcolln|c
acid (50): (5@@%5@*&1@@}1@%5@%@ @)@(@d(b@ﬁwmtﬁm&@ymh@mm@yl) 1,2,3,4-

tetrahydroquingbimy/iryskdpds (G Bunrasiyy ) Dioolie peis (32) y¥as prepargd by the following procedure:
(E)-6-(1-(benzold]thiazol-2-ylcarbamoy1)-1,2,3,4- tetrahydroquinolin-7-y1)-3-(4-fluorostyryppicolinic
acid (50) was prepared following a similar progrédigeas that described in example 29, except
trans-2-(4- fluorophenyDvinylboronic acid was used instead of phenylboronic acid in step 7 of example

29. 11l NMR (3000 Hig] DM SO)H5:8: 64 48} M ok 2y ArbfbH)-tly-Fi6Qu(E 381 d), 7.63-7.52 (4
Hon), 7.41 (1 f (221[ggﬁ?ﬂ)%vga%ig%@lﬂﬁ(?{%%ﬁt DiprdBlh Hbibin@Udd sd): 1-88(2 H, m). MS

N S oH
!
NG z o

Y
(o &
/N(S4)

[00547] Step 1: Preparation of methyl 6-bromo-3-(3-(pyridin-4-

yi)propoxy)picolinate (54A).

#N (544)

[C0548] Methy!l 6-bromo-3-(3-(pyridin-4-yl}propoxy)picolinate (54A) was
prepared following a similar procedure as that described for example 39, except 3-
(pyridin-4-yljpropan-1-ol was used instead of 2-(3-(dimethyamino)phenoxy)ethanol ~

in step 3 of example 39.
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Example 51 [ 0 0 52 5]Synthesis of 6-(1-(benzo[d]thiazol-2-ylcarbamoy1)-1,2,3,4-
tetrahydroquinolin-7-y1)-3-(2-(4-(dimethylamino)benzylamino)ethoxy)picolinic acid (51): (51) [0 052 6
|Step 1: Preparation of 2-(4-(dimethylamino)benzylamino)ethanol (MA). (51A) [00527]A solution of
2-(dimethylamino)benzaldehyde (0.50 g, 3.35 mmol) and ethanolamine (0.409 g, 6.7 annol) in
anhydrous Et@hs ¢hdwmsk)mas stirred at rt for 17 hours before sodium triacetoxydhormimgdside (1.42 g, 6.7
mmol) was added. The reaction mixture was stirred for 4.5 hours, added water, and the pH was

= - adjusted to 12 wiik '§9IYI Na%%ﬂ}eréy%ﬂ@ Wﬂﬁi@%%ﬁh?ﬁ‘ﬂ%l@ﬁ&%&@r@%-%gamc phases were

dried over MgS0O4, filtered, and concentrated under reduced pressure. The crude material was purified
by column chriabagRphs: bAkka GErmutrigiitorgiadiumnt S DEMifRGH 9:1 to 1:1, to provide the
desired produgt\grébofdipietimiamiaeiapnzylamino)ethanol (51A). [00528]Step 2: Preparation of ten
-butyl 4-(dimethylamino)benzyl(2- hydroxyethyl)carbamate (51B). (SIB) [00529]ten-Butyl
4-(dimethylamino)benzyl(2-hydroxyethd)carhamate (%LS) was prepared following a similar procedure
as that described in example 40, exdept 2; (4r(dimethyiLamino)benzylamino)ethanol (51A) was used
instead of methyl 3- hydroxy-6-(1,2,3,4tletrahydfoqtiino fPH7-yOpicolinate (40C) in step 4 of example
40. [00530]Step 3: Preparation of Gy(¥-thenzo[dJthE2el-2-ylcarbamoy1)-1,2,3,4-

[00550] The title compound 6-(4-(benzofd]thiazol-2-yicarbamoyl)-3,4-dihydro-
2H-benzo[b][1,4]oxazin-6-y1)-3-(3-(pyridin-4-yl}propoxy)picolinic acid (54) was
prepared by the following procedure: 6-(4-(Benzo[d]thiazol-2-ylcarbamoyl)-3,4-
dihydro-27{-benzo[b][ 1,4]oxazin-6-y1)-3-(3-(pyridin-4-yDpropoxy)picolinic acid (54)
was prepared following a similar procedure as that described in example 53, except
methyl 6-bromo-3-(3-(pyridin-4-yl)propoxy)picolinate (34A) was used instead of

ﬂdlnfl-nrg A“tﬂrnmn,q,fq,n;ﬁnﬂn wrranavoinianbinata PYAEEY in ofmm T oAF avormnlsa 872 IF
irlwedd ¥y i EA § W LALEFINS oot A

TRl LLL U*_r*\_:*i.n.u.ulux.y plupun._y JpEvviniiae v VN JOLEL OUWES W UL WAL

NMR (300 MHz, MeOD): 8.42 (3H, m), 7.7 (2H, m), 7.6 (1H, d)), 7.3-7.4 (5H, m),
7.2 (1H, 1), 6.9 (15, m), 4.3 (2H, 1), 4.1-4.2 (4H, m), 2.9 (2H, 1), 2.2 (2H, {). LCMS
(APCI):: m/z 568 (M + H). |

Example 55

{00551] Synthesis of 6-(1-(benzo[d]thiazol-2-ylcarbamoyli}-1,2,3,4-
tetrahydroquinolin-7-y1)-3-(3-morpholinopropoxy)picolinic acid (55):

HNT O 0/\/\1\3/\]

X @

[00552) Step 1: Preparation of 6-bromo-3-hydroxypicolinic acid (35A).
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- [00531]The title compound 641-(benzo[d]thiazol-2-ylearbamoy1)-1,2,3,4-
tetrahydroquinolin-7-yl)-3-(2-(4-(dimethylamino)benzylamino)ethoxy)Picolinie acid (51) was prepared
.by the following procedure: 6-(14Benzo[d]thiazol-2- o
ylcarbamoy1)-1,2,3,4-tetrahydroquinolin-7-y1)-3-(2-(4- (dimethylamino)benzylamino)ethoxy)picolinie
acid (51) wa¥Ver&pamsa8llowing a similar procedure as that described iff ‘éyg’l%?g’ ‘f’“gxcept tert-butyl
. 4- (dimethylamino)benzyl(2-hydroxyethypcarbamate (51B) was used instead of ten-butyl
4-(2-hydroxyethoxy)benzylcarbamate (450) in stepth of example 45.NMR (300 MHz, DMSO) 5 8.82 (2 .
H, s, br),8.31 (1 H,s, br), 8.04 (1 H, d)p&8 LH 7.77(1 H, d), 7.71 (1 H, dd), 7.47 (1 H, s, br),
7.41-7.20 (4 H, m), 6.75 (2 H, d), 4.43 (2 H{}t), 4.19(1%, s, br), 3.95 (2 H, t, br), 3.37(2 H, s, br), 2.91
(6 H,s),282(2H,t),1.94 (2 H, m). MS (E h 62?(@5AIYI-Hi). Example 52 [00532]Synthesis of
6-(1-(benzo[d]thiazol-2-ylcarbamoy1)-1,2,3,4- ' o
tetrahydroquinglined341)-3+Rafdr @(limethilaningetivRpipe i mbeshaypicolinic acid (52):
(52) [00533]Step 1: Preparation of 2-(4-(2-(dimethylami o§ thyppipetazin-1- ypethyl acetate (52A).
J-NI\ pm / N CFeTE8 210 tag3di9d ty2 (o l8Rm 2? ﬁcﬁé/\;p%né a??ﬁ?rP'}é‘l%eethyl acetate (52A)
was preparedrfadown agausiniiasiieded e thihdpsdrbgdn et ple SOsadbapad-(2-

dimethylamingethyl)-piperazin S di -(di ' iystep 1 of example 39.
[ 00535]Step 2 ﬁ%%%rdt}%gﬁz% tf'glégB c%%r?%b%ﬁrﬁ?cf%ﬁe%?‘(ﬁt%#zgg& a%‘%%%%ﬁ{‘g?w Bﬁdlﬁ?&é%%

ylcarbamoy1)desir! aresireiiybromeifdnrvsypicalpicarid(55A). 'H NMR (300 MHz,
(dimethylamingigthyppigiazin-t-gpethoxy)picolinic acid (52).

[00554] Step 2: Preparation of resin 55B.

OH 568

[00555] Wang resin (1g, Novabiochem, 1.1 mmol/g) was gently mixed ona
shaker with a mixture of 6-bromo-3-hydroxypicolinic acid {55A) (436 mg, 2 mmol},
1,3-diisopropylcarbodiimide (252 mg, 2 mmol) and DMAP (2mmol) in DCM/DMF
(1:1, 10 mL) at 60 "C for 16 hours. The resin was carefully washed with DCM/DMF
(1:1, 3 x 5 mL) and DCM (3 x 5 mL) and dried under reduced pressure [or 2-3 hours

1o provide the resin S5B.

[00B56] Step 3: Preparation of resin 55C.

0
BrULO
< O/\‘/\N/ﬁ
Lo 55C

[00B5T] Resin 55B (0.2 g, 0.22 mmol) was incubated with a mixture of 4-(3-
hydroxypropymorpholine (145 mg, 1 mmotl), diethylazodicarboxylate (174 mg, 1
mmol), and triphenylphosphine (262 mg, 1 mmol) in DCM (10 mL) at rt for 4 hours.
The resulting resin was filtered and carefully washed with DMF (3 x 5 mL), MeOH (3
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(52) [00536 ]The title compound 6-(1-(benzo[d]thiazol-2-ylcarbamoy1)-1,2,3,4-
tetrahydroquinolin-7-y1)-3-(2-(4-(2-(dimethylamino)ethyppiperazin-1- 34)ethoxy)picolinic acid (52) was
prepared by the following procedure: 6-(1- : -
(benzofrithiazol-2-ylearbamoyl)-1,2,3,4-tetrahydroquinolin-7-y1)-3-(2-(4-(2-
(dimethylamiri&¥ethiiissétazin-I-yOethoxy)picolinic acid (52) was prepard- e ca48Imilar

procedure as that described in example 39, except 24442- (dimethylamino)ethyDpiperazinThypethyl
acetate (52A) was Hae0idnsteads ohLy (ad (HHedaihytaminodahrass eihyh acatate 3H@Yide step 2 of
example 39. | NMR]“(_%Q MHz, DMSO) 58.31 (1 H, s), 8.23 (1 H, s), 7.83-7.74(2 H, m), 7,63 (I H, dd), ~
7.58 (1 H, d), 748XH 0y, 7.36(1 H, 1), 7.24-7.16(2 H, m), 4.24(4 H, m), 3.93 (4 H, m), 2.80(4 H, m.),

2.64 (4 H, s), :Eégg%gﬁ,(s), 2,25 4% s %%)z%ﬁ%“’;% ' H, 1L MS (ESI(+)): miz 630.1 (M+H). Example 53 |

00537 ]Synthesis of 6-(4-(b -2-ylcarbamoy1)-3,4-dihydro-2H-
benzol[b][1,4]oxazin-6-y1)-3-(3-f . ropoxy)pigolinic aqld (53): (53) [0 053 8]Step 1:
Preparation of tert-butyl 6-bromo-2 4]axazifes8(3H)-carboxylate (53A). Br (53A) [0053
9 Jtert-Butyl 6-bromo-2H-benzofh 4(310=carboxylate (53A) was prepared following a

6-bromo-3,4-dihydro-2H-benzo[b][1,4]oxazine(74)avas used /s@fd of 7-
bromo-1,2,3,4-tetrahydroquinoline (1E) in step 4 of example 23, 4 0 |Step 2: Preparation of
tert-butyl 6-(4,4,5,5-tetramethyl-1,3,2- dioxaborolan-2-yl)-2H-benzo[b][1,4]oxazine-4(3H)-carboxylate

(53B). [00558]  Resin 55C (0.2 g, 0.1 1mmol) was incubated with 7-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-y1)-1,2,3 4-tetrahydroquinoline (278) (103.6 mg,
0.4 mmol), bis-(triphenylphosphine)palladium I chloride (10 mg, catalytical amount),
tetrabutyl ammonium fiuoride (0.5 mL of 1M solution in THF) and K;CO3 (25 mg,
dissolved in 3 drops of water) in 5 mL of DCM: THF (1:1) at 60 'C for 16 hours. The
resulting resin was filtered and carefully washed with DMF 3 x5 mL), MeOH (3 x5
mL), and DCM (3 x 5 mL} and dried under reduced pressure for 30 minutes to

provide resin 55D.

{00560] Step 3: Preparation of resin 55E.

S5E

[00561] Resin 55D (0.05 g, 023 mmol), was incubated with a mixture of 4-
nitrophenyl benzo{d]thiazol-2-ylcarbamate (19) (1 mmol), in acetonitrile (2 mL} at 65
"C for 16 hours. The resulting resin was filtered and carefully washed with DMF (3 x
5mL), MeOH (5 mL) and DCM (3 x 5 mL) and dried under reduced pressure for 30

minutes 10 provide resin 55E.
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zCo "-L.00[ 0054 1]tert-Butyl 6-(4,4,5,5-tetramethy1-1,3,2-dioxaborolan-2-y 0 -2H-
benzo[b][1,4]oxazine-4(3H)-carboxylate (53B) was prepared following a similar procedure as that
described in example 23, except tert-butyl 6-bromo-2Hbenzo[b][1,4]oxazine-4(311)-carboxylate (534)
was used instead of ten-butyl 7- bromo-3,4-dihydroquinoline-1(2H)-carboxylate (230) in step 5 of
example 23. F@3U@3StED 3: Preparation of tert-butyl 6-(6-(methoxycarbt$plfF§286p4ua460
phenoxypropoxy)pyridin-2-y1)-2H-benzo[b][1,4]oxazine-4(311)-carboxylate (53C). 53C) [00543 ]A
saixture of rertyipatyk61(4,4.86 @@t%ﬁm&abﬁﬁdﬂew@ﬁ@a.tﬁZ(benzo[d]tmazoi 2-

3t;(r)c-)fnl_:)--tf);?(n?,z-([))[ 1oi%;)pr @&%%%Ho%maﬁ?’ (()%%‘Iatel%%rﬁ’g (%@(T)}g r% q?nk%rg%x né 0%r§03622 mmol in 0.5

mL of water), {fabutyl ammonium bromide (64 mg, 0.20 mmol) and
dlchlorobls(trlphenylphosphlne)pallad|um (II) (10 mg catalytic amount) inl 4- dioxane (5 mL) was

Cellte and concentrated under eduged pressere. The crude materlal was purified by column
chromatography on silica gel elulwn 20%6 EAC iffflexanes to provide the desired product
tert-butyl 6-(6- N

(methoxycarbony1)-5-(3- phen propoxy)pyrldln -2- yl) -2/1-be ;gil 4]oxazine4(3H)-carboxylate
(53C). 1H NMR (300 MHz, C 3,) 8.49 (1H, s), 7. 74 (1H, d), (1H, d), 7.38 (1H, d), 7.24 (2H,
m), 6.90 (4H, m), 4.31 (2H, t),\4.18 (2H, t), 4.25 (2H, t), 3.95 (3H, s), 3.85 (2H, t), 2.3 (2H, m), 1.58
(9H, s). LCMS (APCI): m/z 5 + H). [ 00544 |Step 4: Preparation of titte compound
6-(4-(benzo[d]thiazol-2- ylcarbamwy1)-3,4-dihydro-2H-benzo[b][1,4]ox@sin-6-y1)-3-(3-
phenoxypropoxy)picolinic acid (53). WO 2010/080478 'PC1'4182009/068400 [ 00545 ]The title
compoun4.6-(4¢beazg[d]thiazeii2-sdeabameyl)-ddifjdrozol-2-ylcarbamoyl)-1,2,3,4-

2H-benzolb][1 4loxazin: 6ok 3 (PR AN YRIARRSBISRHBIC AR o) ¥4 S RIGRTEEY the following

procedure:
6-(4-(Benzo[dhsi&oingdapsetamy 1esin 3 b iambred St 140 et ersAPre esiBhenoxypropoxy)p
icolinic acid (58)v@d refayed {alawimgeasimilas piagenv ritasdhat desarflsadtmexample 29, except
tert-butyl 6-(6- .

(methoxycarbonyi) ’El)d(fé p%igﬁ%x%/fpnf%lgg%)&}?ldﬁ ?11- -?(Y)%Szﬁzf)uésﬁez%d[%][lf,2?89§z?ﬁgﬂl§ﬁ)e%arboxylatc
(53C) was used irstearichtaeritmiephy 46 Hreteehsfelpeoriyh J 50 EtOAC in hexanes to

(trifluoromethyﬁ%&@t@@)ﬂ@w&e%&d@@ Gedibysraauinalive-kekiyeatonxyate (29E) in step 6 of
example 29. Lgtﬁggygiﬁ\cﬁggllr)m 12{’27-51%3 ](3-morp'f_tgIlgo)ij%?mxy)plcohmc acid (85): LCMS

(APCI): m/z 574.0 (M + H).
Example 56

[00564] Synthesis of 6-(1-(benzo[d]thiazol-2-ylcarbamoyl}-1,2,3,4-
tetrahydroquinolin-7-y1)-3-(2-(pyridin-4-yl)ethoxy)picolinic acid (56):

HN™ O G

4

S
&)

[C0565] The title compound 6-(1-(benzo[d]thiazol-2-ylcarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-yl)-3-(2-(pyridin-4-yl)ethoxy)picolinic acid (56) was preparcd
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[ 0 0 54 6Synthesis of 6-(4-(benzo[d]thiazo1-2-ylearbamoy1)-3,4-dihydro-2H-
benzo[b][1,4]oxazin-6-yl)-3-(3-(pyridin-4-yl)propoxy)picolinic acid (54): [ 00547 |Step 1: Preparation of
methyl 6-bromo-3-(3-(pyridin-4- yl)propoxy)picolinate (MA). [ 00548 ]Methyl
6-bromo-3-(3-(pyridin-4-yl)propoxy)picolinate (MA) was prepared following a similar procedure as that
described for exermsles8@sexcept 3- (pyridin-4-yl)propan-I-ol was used inSten@3f09/068400
2-(3-(dimethyamino)phenoxy)ethanol in step 3 of example 39. WO

2010/080478 0 pound

6-(4- (benzo[d%%|g%fl%gl%E]I/II%:%%:%?aé{)trﬁggllr]‘.£ ﬁ%ﬁ%%zgﬁg%@é&% %oltj;aezzl?gnyl) 3- 53 (pyridin-4-
yOpropoxy)pléﬁﬁ?ﬁE‘HEFB“(B’A‘)“ o %)“@é@’ﬁqﬁ%‘ilﬂ@eég?ﬁ&% lmc acid (56) was prepare
6-(4-(benzo[d]ibirxnahg staatbapnoyet)s3, ds dibydraribed in example 56, except 4~

2H-benzo[b[1 41%6%'@2@5(1&&% Cepudingreraparnicollic AR R AR prgpared by he

following proc dure: Benzo hiazol-2

dihydro-2H-berraatpie1s %] o KabiMid 4 99 BIFE. (WG 843 {3 Fb S8 i eBlinlcTatile 3 Wals prepared
goltljowmg g Séwlﬁﬁgr@ﬁ@%ﬁm(ﬁ}ﬁtdi%gﬂbﬁd if), @xapie @,?:%@mjﬁy,}@t@ytﬁz}lx, £),2.1

romo- ridi as used instead of met
6-bromo-3- ES %go%{ggﬂ)%;{ lin Egg)éﬁd p .3 of example 53. I NI\%IR (300 MHz, MeOD):
8.42 (3H, m), 77(2H m), 7.6 (1H, d)), 7374&% k-2 (1H, 1), 6.9 (1H, m), 4.3 (2H, 1), 4.1-4.2 (4H,
m), 2.9 (2H, t), 2.2 (2H, t). LCMS (APCI): rniz g ﬁ{ﬂ + H). Example 55 [ 0 5 5 1 ]Synthesis of
6-(1- (benzo[d]%?;%%—f-ylcgi;gmg)syggéa %b‘én%@ myﬂng&lr@moﬂm%@ morp hohnopropoxy)pi co

I ini ¢ acid (55): 00552 ]|Step 1: Pre aratlon of 6-bromo-3- hydroxyplcollnlc acid (55A).
tetrahydroquinolin-7 -yl)-3 (2 (pyridin-2-yl)ethoxy)picolinic acid (57):

OH /!
g

HNT O 0 N

5" VN

=

U (57)

[00567] The title compound 6-({-(benzojdjthiazol-2-ylcarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-y1)-3-(2-(pyridin-2-yl)ethoxy)picolinic acid (57) was prepared
by the following procedure: 6-(1-(Benzo{d]thiazol—z-ylcarbamoyl)-1,2,3,4-
tetrahydroguinolin-7-y1}-3-(2-(pyridin-2-yethoxy)picolinic acid (57) was prepared
following a similar procedure as that described in example 56, except 2-
pyridineethanol was used instead of 4-(3-hydroxypropyl)morpholine in step 3 of
example 55. 'H NMR (300 MHz, MeOD): 8.2-8.45 (3H, m), 7.8-7.1 (10H, complex
m), 4.60 (2H, ), 4.0 (2H, 1), 3.1 (2H, m), 2.85 (2H, 1), 2.0 (2H, m). LCMS (APCI):
m/z 552.0 (M + H),

Example 58

[00568] Synthesis of 6-(1-(benzo[dJthiazol-2-ylcarbamoyl}-1,2,3,4~
tetrahydroquinolin—?—yi)—3—(cyclobutylmethoxy)picoIinic acid (58):
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[00553]Methyl 6-bromo-3-hydroxypicolinate (26B) (464 mg, 2mmol) in MeOH (0.5 nth) was added to a
solution of LIOH (200 mg in 2 mL water). The reaction mixture was stirred at it for 2 h. The product
precipitated out of solution and was filtered, washed with water, and dried under reduced pressure to
provide the desired product 6-bromo-3-hydroxypicohnic acid (55A). “1-1INMR (300 MHz, CDC13): 7.6
(1H, d), 7.32 WPLUYFOOB54]Step 2: Preparation of resin 55B. [00555]W&fRd’Fe3ii%(1e§+Movabiochem,
1.1 mmoUg) was gently mixed on a shaker with a mixture of 6-hromo-3-hydroxypicolinic acid (55A)
(436 mg,1 mmol), 1,3-diisopropylcagbtdiprde (252 mgs2 mmol) and DMAP (2mmol) in DCM/DMF
(1:1, 10 mL) at 60 'C for 16 hours. 6 jas garefully washed with DCM/DMF (1:1, 3 x 5 nth) and
DCM (3 x 5 mL) and dried under redug '1' Rf 2-3drours to provide the resin 55B. [00556]Step
3: Preparation of resin 55C. 0 ON 55&. [00557Resin55B~0.2 g, 0.22 mmol) was incubated with a
mixture of 4-(3- hydroxypropyl)mdtfjholife (145 mg, 1 n‘ﬂnol),thylazodicarboxylate (174 mg, 1
mmol), and triphenylphosphine (2 g, 1 wino!) in DCM (10 mL) at it for 4 hours. The resulting resin
was filtered and carefully washe&witlh' DMF (3 x 5 mL), MeOH (5 mL) and DCM (3 x 5 mL) and dried
under reduced pressure for 30 mj to provide the resin 55C. [00558]Step 4: Preparation of resin
559. [00559]Resin 55C (0.2 g, ol) was incubated with 74{5@?,5-
terramethy1-1,3,2-dioxaborolan-2-3/1)-1,2,3,4-tetrahydroquinoline (278) (103.6 mg, 0.4 mmol),
bis-(triphenylphgsppiie) padqdiym éb&%&ﬂgq;_g]ig(gggz&gﬁﬂggb_ Qwa&oég)t_rﬁ@ggxl_ ammonium fluoride
(0.5 mL of IM solution'in THF) and K2CO3 (25 mg, dissolved.in dr%ﬁs of water) in 5 mL of DCM: THF

(1:1) at 60 "C ot pdlsdr , Lol 3t it DMF (3 x 5 mL),
ferelEdreatrB ot plk g PO IS HtaPi LG 204 RN AR FRAT st

MeOH (3 x 5 nil) farev iR phocd due:mi-) iaerdoRngerrethicrehpyessare4or 30 minutes to. provide
resin 550. [00%?8.1%%&"&%{11% &k —gﬁlggcgg{&%&l%@%ﬁioxy)picoiinic acid {58) was prepared

following a similar procedure as that described in example 33, except

cyclobutanemethanol was used instead of 4-(3-4ydroxypropyl)morpheling in step 3 of
example 55. '"H NMR (300 MHz, MeOD): 8.15 (1H, s), 7.7-7.2 (84, complex m),
4,10 (2H, d), 3.9 2H, m), 2.80 (2H, v), 2.2-1.8 (9, m). LCMS (APCI): m/z 515.1
(M + H).

Example 59

{00570] Synthesis of 6-(1-(benzo[d]thiazol-2-ylcarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-y1)-3-hydroxypicolinic acid (59):

N

H

NT o
s” N
@ (59)

[00571] The title compound 6-(1-(benzo[d]thiazol-2-ylcarbamoyl)-1,2,3,4-
tetrahydroquinolin-7~y[}-3-hydroxypicolinic acid (59) was prepared by the following
procedure: 6-(1-(Benzoldjthiazol-2~ylcarbamoyl)-1,2,3,4-tetrahydroquinolin-7-yl}-3- -
hydroxypicolinic acid (5%9) was prepared following a similar procedure as that
described in example 55, except resin 55B is used instead of resin 55C step 4 of
example 55. 'H NMR (300 MHz, MeOD): 8.2 (1H,5), 80 (1H, ), 7.75 (1H, 4), 7.70
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55E [00561]Resin 55D (0.05 g, 023 mmol), was incubated with a mixture of 4- nitrophenyl
benzo[ci]thiazol-2-ylearbamate (19) (1 mmol), in acetonitrile (2 mL) at 65 '(.2 for 16 hours. The
resulting resin was filtered and carefully washed with DMF (3 x 5 mL), McOH (5 mL) and DCM (3 x 5
mL) and dried under reduced pressure for 30 minutes to provide resin 55E. WO
2910/0804 73RO EAXBREO8/968400 [ 00562]Step 6: Preparation of title coRpigUsxit9/06840¢
6-(1-(benzo[d}thiazol-2- ylcarbamoyl)-1,2,3,4-tetrahydroquinolin-7-y1)-3-(3-morpholinopropoxy)picolin
~ cacid (35). (Jgh, hg%@%ﬂhg title. compound Se(drdanzoilthiazel s yEnarbameyi1,2,3,4-
tetrahydrequinolin- morphollno ?[pICOHI’]IC acid (55) was prepared by the following
procedure: ReGh ég ﬁ&]b’ﬁf@é%? % Oﬁ etrafluoroacetie acid in DCM (2 mL) for 1 hour. The
resin was carefully flltered and the supernatan%was d%d under a stream of nitrogen. The residue was
re-suspended in MeOI 1 and purified by colu cﬁll%?natography on S|I|ca gel eluting with 10% EtOAc
in hexanes to the d 0- y )-1,2,3,4-
tetrahydroquinolin- 9yl_L) 3- r%ﬁorp %Ilnéi'%%%éfbﬁglco rt%?nglg é/g) C‘%\PCI) mh 574.0 (M + H),
Example 56 [ mem}swmwﬂﬁ(@(ﬁwzgmmmle@a¢mmm 1,2,3,4-
tetrahydroquinolin-7-y1)-3-(2-(pyridin-4- pethoxy)picolinic acid (56) [00565 ]The title compound 6 0

procedure as that descrlbed i ' 2s
4-(3-hydroxypropyl)morpholine in step 3 of example 55 NMR (300 MHz, Me0OD): 8.45 (2H, d), 8.2 (1H,
S), 7.7-7.6 (3H, m), 7.5-7.3 (5&f, 7.2 (2H, d), 4.30 (2H, t), 3.95 (2H, 1), 3.20 (2H, 1), 2.85 (2H, 1), 2.1

(2H, m). LCMS (APCI): m/z 5®M + H).
(60)

[00573] The title compound 6-(1-(benzo[d|thiazol-2-ylcarbamoy!)-1,2,3,4-
tetrahydroquinolin-7-yi)-3-(4-fluorophenethoxy)picolinic acid (66) was prepared by
the following procedure: 6-(1-(Benzo[d]thiazol-2-ylcarbamoyl}-1,2,3,4-
tetrahydroquinolin-7-y1)-3-(4-fluorophenethoxy)picolinic acid (60) was prepared
following a similar procedure as that described in example 56, except 4-
fluorophenethy] alcohol was used instead of 4-(3-4ydroxypropyl)morpholine in step 3
of example 55. 'H NMR (300 MHz, MeOD): 8.15 (1H, s), 7.7 (2H, 1), 7.60-6.90
(10H, complex m), 4.2 (2H, t}, 3,9 (2H, t), 3.1 (2H, t}, 2.8 (2H, t), 2.05 (2H, m).
LCMS (APCI): m/z 569.2 (M -+ H).

Example 61

[00574]  Synthesis of 6-(1-(benzold]thiazol-2-ylcarbamoyl}-1,2,3,4-
tetrahydroquinelin-7-y1}-3-(4-(dimethylamino)phenethoxy)picolinic acid (61):

(61)
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Example 57 [ 005 6 6 ]Synthesis of 6-(1-(benzo[cithiazol-2-ylearbamoy1)-1,2,3,4-
tetrahydroquinolin-7-y1)-3-(2-(pyridin-2-yDethoxy)picolinic acid (57): (57) [ 005 67 ]The title
compound 6-(1-(benzo[cilthiazol-2-ylearbamoy1)-1,2,3,4-
tetrahydroquinolin-7-y0-3-(2-(pyridin-2-ypethoxy)picolinic acid (57) was prepared by the following
procedure: 6VO(Ba#EFRhiazol-2-ylearbamoy0-1,2,3,4- PCT/US2009/068400
tetrahydroquinolin-7-y1)-3-(2-(pyridin-2-yDethoxy)picolinic acid (57) was prepared following a similar
procedure as @baﬁdegcribe@émaaam@elﬁa Geic@ph | pyhidintathradiavagirdSdiidstead of

4-(3-hyd c 8.45 (3H, in),
7.8-7. i/(rl%xl-yl Q(r:%%]{ OEPS“% %@ﬁ@% %a,m ‘%"?F%}l ’)‘ sé{l‘ 2%4%8%(? (‘gﬁg m). L(:MsIn
(APC1): m/z B52odbthe) fatlearingleresfoes %@1@%&@1@@?@@1@5@?&@@% fazd142-ylcarbamoy1)- |

2,3,4- tetrahx%%aﬂgﬂuhmnﬁ;(@y@qmw{m@bmmmmtmmmﬁﬁa 2ci58)) [0Q569] The title
compound 6-(1- (benz igilthlazol lcarba

1
tetrahydroquiRGIR: 72y 1) 3 e8 &6 rﬁlgﬁ?go%ﬁ?lf flnflgsé:’fﬁdﬁ ?ég)ewé“ %?resz?)’aexcg%y the following
procedure: 6- mmﬁmmbmwlammwmmm of 4-(3-
eshychoquingl TSR SRR AEa SR WesBroparadogning o smir
SC

procedure as t at de d in example 55, except Céclobutanemethanol was used instead of

4-(3- 4ydroxyp?réﬁ)@ﬁ\é?pﬂalfﬁgﬂﬁ%t%5 &l B @(zzrf]iﬂ e /G060 Wz N0 )%{{L@ (1H, s), 7.7-7.2
(8H, complexan) @A 2th @H I BHLINY),2.80 (R ri), 22118 (OHLOWMECMSTAREI): m/z 515.1 (M +
H). Example %8 [p&% )Synthesis of 6-0 -(benzo[d]thiazol-2-ylcarbamoy1)-1,2,3,4-
tetrahydroqumolln- -y1)-3-hydroxypicolinic acid (59):

Example 62

[00576] Synthesis of 3-amino-6-(1-(benzo[d]thiazol-2-yicarbamoy)-1,2,3,4-
tetrahydroquinolin-7-yl)pyrazine-2-carboxylic acid (62):

: 0
N
N | x OH
-
HN/L%O TN TNH,
8”7 N

U
2

(62)

[00577] The title compound 3-amino-6-(1-(benzo[d] Lhiaml-Z-ylcarbamoyl)—
1,2,3,4-tetrahydroquinolin-7-yl)pyrazine-2-carboxylic acid (62) was prepared by the
{ollowing procedure: 3-amino-6-(1-(Benzo[d]thiazol-2-ylcarbamoyl}-1,2,3,4~
tetrahydroquinolin-7-yl)pyrazine-2-carboxylic acid (62) was prepared following a
similar procedure as that described in for example 55. LC/MS (APCI) m/z 447
(M+H).

Example 64

[00578] The measurement of competition of compounds of the invention with
F-Bak for a Bel- 2 family protein (Bel-xp ) binding site using a Time Resolved
Fluorescence Resonance Energy Transfer (TR-FRET) Binding Assay:
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H (59) [0 57 1 ]The title compound 6-(1-(benzo[d]thiazoi-2-ylcarbamoy1)-1,2,3,4-
tetrahydroquinolin-7-y1)-3-hydroxypicolinic acid (59) was prepared by the following procedure:
6-(1-(Benzo[d]thiazol.-2-ylcarbamoy1)-1,2,3,4-tetrahydroquinolin-7-y1)-3- hydroxypicolinic acid (59)
was prepared following a similar procedure as that described in example 55, except resin 55B is used
instead of resHEBOEE8E# of example 55. 111 NMR (300 MHz, Me0OD): S9WIBI 0§ 1H, d), 7.75
(1H,d), 7.70 (1H, d), 7.5 (1H, d), 7.4-7.2 (3H, m), 6.6 (IH, d), 3.95 (2H, 0, 2.85 (2H, 0, 2.0 (2H, m).

LCMS (APCI):ié5 4471 (Met b%&w*&é%@@m&&mmm@fsmmg at 50 uM (2x 3
6-(1-(benzo[d]thiazol-2-ylcarbamoyl 3.4- tetrahydroquinolin-7-y1)-3-(4- fluorophenethoxy)plcolln|c

acid (60): (60 BT TPHE R %B&*ﬁﬁ@eﬁrzi Bl Emiirmeddns. 9@5‘%@%&3&7 12,34-
tetrahydroquinpilisr 7ayd)-3r épflierophesetnosy)nicalip wiasidd 6hwasl prempared by the following
procedure: 6- (1 Benz ‘)L thlaz Zgyﬁ I‘I£)<51moy1)-1,2,3,4-

tetrahydroquindl| (O SHBRE ethoxy)picolinic acid (60) was prepared following a similar
procedure as that descrlbed in example 56, except; t4 fluorophenethyl alcohol was used instead of
4-(3- 4ydroxypropyl)morphollne in step 3 of exa .NMR (300 MHz, MeOD) 8.15 (1H s), 7.7 (2H,
0, 7.60-6.90 (1Gt I\{{IIIFIU)\III),'—PL\éIlgb )-3:9(2H 1) Ar‘fjtgn ﬁ}bgﬂ t M n). LCMS
(APCI): m/z %69.2 (M + H). Example 61 [ 00574 ]Synthesis of j6-(1- benzo?g]tﬁlazo% ?{:arbamoyl)-l
2,3,4- tetrahlydroquinolinh-7-y1)-3-(4-(dimethylamino) phédthaxipifit glinic acid 61()‘11\4(131)

GST-Bel- | F-Bak (GQVGRQLAIIGDK(6- |1 100 Th-anti- |1
XL FAMDINR -amide) GST
[00580] The samples are then mixed on a shaker for 1 minute then incubated

for an additional 2 hours at room temperature. For each assay plate, a probe/antibody
and protein/antibody/probe mixture were included as a negative and a positive
control, respectively. Fluorescence was measured on the Envision (Perkin Elmer)
using a 340/35 nm cxcitation filter and 520/525 (F-Bak) and 495/510 nm (Tb-labeled
anti-his antibody) emission filters. Dissociation constants (K;) were determined using
Wang's cquation (see, Wang, Z.X. An exact mathematical expression for describing

‘ competitive binding of two different ligands to a protein molecule. FEBS Lett. 1995
360:111-114). The TR-FRET assay can be performed in the presence of varying

concentrations of human serum (HS) or fetal bovine serum (FBS).

~[00581] For comparison, the measurement of the competition of compounds of
the invention for other Bel-2 family protein binding sites (e.g., Bel-2, Mcl-1) using
the TR-FRET binding assay was accomplish by substituting GST-Bcel-xp in the TR-
FRET assay with other GST-iabeled protein, e.g., GST-Bcl-2, GST-Mcl-1 prepared

n-house,

[00582] TR-FRET assay results (K| in micromolar) for compounds 1, 28, 38,
63, 68, 71, 75, 80, 81, 92, and 94 in Table 1 are 0.197, 0.0009, .0002, 0.012, 0.47,
0.607, 0.001, 0.0007, 0.66, 0.0005 and 0.000003, respectively.

[00583] In one embodiment, compounds of the invention selectively inhibit the
Bel-2 family protein, Bel-xr, over other Bel-2 family proteins, such as Bel-2 and Mcl-
1. For comparison, data (K in micromolar) from the measurement of the competition

by certain compounds of the invention (i.e., compounds I, 28, 38, 63, 71, 75, 80, 81,
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WO 20101080478PCT/US2009/068400 [ 0 0 575]The title compound
6-(1-(benzol[d]thiazol-2-ylcarbamoy1)-1,2,3,4-
tetrahydroquinolin-7-y1)-3-(4-(dimethylamino)phenethoxy)picolinic acid (61) was prepared by the
following procedure: 6-(1-(Benzo[a]thiazol-2-ylearbamoy1)-1,2,3,4-

tetrahydroquin@litt a0 3-(4-(dimethylamino)phenethoxy)picolinic acid (6@7&%@%&%&?‘% following a
similar procedure as that described in example 55, except 4- (dimethylamino)phenethyl alcohol was

used instead of 41-((89443(61m%)Y@Eqw{)iﬂomaklwxnﬁémsterbﬁmﬁugxamﬁamm MHz, McOD): 8.15

(AH, s), 7.7 ( ) 20 v of 23 o Sp(2H, ¢ H, 1), 3,9 (2H, 1),
3.0 (2H, 1), 232?%‘?%&? 2“6( EIOL} ﬁéﬁ@ %gﬁén%z’%gi%ﬁ'% ﬁ)ﬂéﬁ‘x?ﬁﬁ‘iﬂé‘% 0057 6
]Synthesis of B’i@wmﬁi@ (1-(benzo[d]thiazol-2-ylcarbamoy1)-1,2,3,4-
tetrahydroquinolin-7-Apyrazine-2-carboxylic acid (62): (62) [ 00 577 ]The title compound

3-amino-6-(1-(benzo[d]thiazot-2- ylcarbamoyll)?J‘if}Zi,’@5r tetrahydroquinolin-7-yflpyrazine-2-carboxylic
acid (62) was prepared by the following procedure:

3-amino-6-(1- (TR H]thiaZ 5 BEMEBSHA B F9™PS ISR LGRS AR I SPEBY e -2-carboxylic
acid (62) was piiapesiack fokaviicig afawtilat arocddidiesasithatgescalpdd farten &dunple 55. LC/MS
(APC1) m/z 4%@\/! ) Example 64 [00578]The measurement of competition of compounds of the
invention with ak for & Bel- 2 family protein (Bc1-4,) binding site using a Time Resolved

Fluorescence figsangnce Eneiss Hauslen(hR-ERETM A0 55, [9RFDHERsE compounds were
serially diluted'in DMSO startin l;%at 50 tiM (2x starting concentration; 10% DMSQ) and 10 pi

transferred int5"a5ERlceaIph Bk fmuly P@Eﬁ%ﬁ%%?o?ém)%%ﬁ%/&ﬁ%@d&sﬁ%?% dfided to each well at
final concentrgtigasiistedastdrahles@miahie 2R tteintRredepounds were routincly tosted at

starting concentrations, 100pM and/or 1uM and serially titrated 3 fold over 11

dilutions.

[00586] The assay uses Alphascreen™ technology that relies on hydrogel
coaled acceptor and donor beads which have functional groups {or conjugation o a
protein (e.g., GST-hmMcl-1, GST-Bcl-xI. or GST-Biotin} and a peptide (Biotin-Bak,
Biotin -Bim) respectively. The beads come in close proximity when the protein and
the peptides interact, Donor beads contain a photosensitiser that converts oxygen to
an excited form of O, at an excitation of 680 nm. Energy is transformed from the
singlet oxygen and reacts with chemiluminescers on the acceptor bead, resulting in
light emission at 520 - 620 nm. Compounds of the invention when added to the
reaction, can reduce the intensity of the luminescence, dependent on the inhibition of
proximity of the acceptor and donor beads. With this information, the 1Cso of each

compound was calculated
[00587] Materialg

[00588] GST-Bel-xL., GST-hmMecl-1 and biotinylated GST proteins were
prepared in-house and were stored as stock solutions at -80°C. The biotinylated-Bak,
and biotinylated-Bim peptides were purchased from Auspep and were stored as
500uM stock solutions in 100% DMSO at -80°C. The ALPHASCREEN™ GST
(Glutathione-S-Transferase) Detection Kit was obtained from Perkin Elmer
Lifesciences (Cat #6760603R). The Proxiplates, white 384 well flat-Bottom plates
were purchased from Interpath Services, Melbourne (Cat #784075). The seals to
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Protein (nM) Probe (nM) Antibody Antibody (nM) GST-Bcl1- xL F-Bak (GQVGRQLAI1GDK(6-
FAM)INR-amide) 1 100 Th-antiGST [00580]The samples are then mixed on a shaker for 1 minute
then incubated for an additional 2 hours at room temperature For each assay plate, a probe/antibody
and protein/antibody/probe mixture were included as a negative and a positive control, respectively.
Fluorescencewwasmaasused on the Envision (Perkin Elmer) using a 340/88wmzeosiaten filter and
520/525 (F-Bak) and 495/510 nm (Tb-labeled anti-his antibody) emission filters. Dissociation constants

(K) were deterzpipethuslagaWeRg LRI PERWARE MctbohRE I TBARSI Blla8LeXDression for

describing competitive binding of two different ligands to a protein molecule. FEBS Lett. 1995
360:111-114). @ RUsRETORs485tAn B pRTrdmRatrihrise HTas Bride bPvemyifr cBridentrations of
human serum VHSan fedBidbepina sermpoihdS)t{085 8 kaheempatidda ik, measurement of the
competition of compounds of the invention for other Bc1-2 family protein binding sites (e.g., Bc1-2,
Mc1-1) using theOFR9FRE TPoingimipassaympasmiscomplish by substituting GST-Bel-XL in the TRFRET
assay with other GST-labeled protein, e.g., GST-Bc1-2, GST-Mcl-1 prepared in-house.

[00582] TR-FRERE88dy resisipianiis piidromwisiaitpior womspundesl (28] 38cleaydB 194%:75, 80, 81, 92,

and 4 n Tablgy}25e,0i0%0,000% 000200 812471 2.007 0908100 §,66,0.0005 and

0.000003, respectively. [00583]In one embadiment, compounds of the invention selectively inhibit the
Bcl-2 family proteit SERU RS ttiePBEI AT HHStRIAgIet el B LA sh el For
comparison, dewdy pkapiianmeciomial & pitanm thenpoead pietese Nfoddhievearfipatittonpbyndertain compounds

of the inventiog, (j.€. GAMPAUWNER T 28:381:8 Rraldeal BB 28}, of 100% DMSO and 2uL. of
10mM cempound was added to a well, mixed well, 2ul. of this solution was taken and
added to 38pL of 100% DMSQ. 20ulL of this solution was added to the test mairical
plate. Several control compounds were included in the test plates. For the control
wells [5uL 100% DMSO only was added to the appropriate wells of each plate. The
compound plates were then serially diluted 2 fold using the MiniTrak. Once titrations
were complete, the compound plate was immediately covered with a foil seal to

prevent evaporation.

[005921] Buffer Preparation

[00582] The assay and bead buffers were prepared fresh. Each titrated
compound plate was assayed in duplicate. The following volumes were sufficient to
run 12 Proxiplates (4 assay plates run in duplicate in each of Belxl, hmMcl and

counter assays)

Asgsay Buffor

[Stock] [Final] [Volume for 100 mL]
I M HepespH 74 50 mM 5mL
1M DTT 10 mM I mL
4 M NaCl 100 mM 2.5 mL
10 % Tween-20 0.05 % 0.5 mL
10 mg/mL Casein 0.1 mg/mL tmb
Milli-Q H,O 90 mL
: Bead Buffer
[Stock] [Final] [Volume for 100 mL]
I M Tris-HCL pH 7.5 50 mM 5 ml
- 10 % Tween-20 0.01 % 0.1 mL
10 mg/mlL. Casein 6.1 mg/mlL _ I ml.
Milli-3 H,O : 93.9 mL

[00593] Protein and Peptide Preparation: and Assav Performance
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92 and 94 in Table 1) with F-Bak for the Bcl-2 binding site using the TR-FRET binding assay are, 1.2,
0.15, 0.01, 0.018, 0.50, 0.272, 0.167, 0.66, 0.23 and 0.000003 respectively. Example 65 [00584]The
measurement of competition of compounds of the invention with Bim26-mer for a Bel- 2 family protein
binding site using an Alpha Screen Bel-xL Binding Assay: [00585]The BH3 proteins AlphaScrcenTm
assay was USed tetigetty active small molecules Bel-2 family protein scP&&fi;s80g/ B, hmMcl-1
screen. To determine an accurate estimation of the IC50, the compounds were routinely tested at

starting concentrations. 100MapHObHEYE arceseeailyfitiniedt? fldpvemiikeibtions. [00586]The
assay uses AlphascrecnTM t fglies pn hydrogel coated acceptor and_donor beads
which have functiong?%l%’ﬁiﬁ's%%}%%r%uga ion tot%aégfg%fﬁg et%m&?lgﬁ'aﬁ%é@%fe &rgq%rgé}-xL or
GST-Biotin) and a peptiderkBiotinoBak? Bidkint Bindy regspedtveier thalbedudteome in close proximity
when the protein angthe peplides inigrarHanolRradmeenainenhmospiliseiipat converts
oxygen to an excited form of 02 at an excitation of 680 nm. Energy is transformed from the singlet
oxygen and reacts WRREHEmiluminescers on the acceptor bead, resulting in light emission at 520 -
620 nm. Compounds of the invention Whenggg(% }(02'@ eaction, can reduce the intensity of the
luminescence, dependent on the inhibition gfproximity of the acceptor and donor beads. With this
information, the IC50 of ea nLO’OS‘LLSC%:]Materials [00588]GST-Bcl-xL,

<o %lfjo%g: \rll\@a igg Iglu I?{E?eq €

GST-hmMc1-1 and biotinylége:cggﬁk‘%n% el i‘é"r%?p (] &:éﬁ%{&house and were stored as stock
solutions at -80C. The biotipylaigthBal, a0 %A%@@]th@ﬁ' m peptides were purchased from Auspep
and were stored as 500uM;stockltiangoik JRA%BMER & 1806 AlekDioi» CREENThi GST
(Glutathione-S-Trangfggasg) Detection Kit was obtained from Perkin Elmer Lifesciences (Cat
#6760603R). The Proxiplates, white 384 well flat-Bottom plates were purchased from Interpath

Services, MelboumeTiC as# 784015 T evemalstorcvactrcil desnareng fetuised from Proscience,

Melbourne (Cat#7844okhHMSLS WasRershases bamiAnalaR.pihie384 serprell plates and the
Polypropylene 50 tiL, V bottom palypropylene compound IE?ates ere purchased frgm Matrical.
[00589]Preparation &%8%%%%1&%@6?@%%%‘8@? 8%’\‘/%/%‘?%%&\%’?8“6?6%5 ed aslOmM stocks
with 100% DMSO onpé¢hedday prior to performing the assay. 12AL of 100% DMSO and 61.tL of 20mM
compound (i.g, 3333mMM, final 100uM) was added to columns 1 and 12 in the Polypropylene 50 uL, V
bottom comp?‘gge%&mgﬁb@}:hieve g fingl compound conegabationhi 11M, ing:geparate matrical
plate, 28ul., ok Q0% MSO and 4.1.. ofpkdmM compoundaxas adged to a well, mixed well, 2nL of
this solution wasdalken and added to 380 _, of 100% DMSO. 20nL of this solution was added to the test
matrical plate.BEseyérdiferontrol compountsnkere included irBgad testeplates. For the control wells 15nL
100% DMSO onfwlas added to the appropriate wells of each plate. The compound plates were then
serially diluted’zgenpuBiergthe MiniTrak>@hce titrations webBSt8HRIEkRe, the compoﬁ?}‘:&plate was
immediately covaréh dil seal to pzré%nt evaporation??@@@‘é Hatffer Preparation [00592]The
assay and be%aot:ﬂ%éfgrs were prepare Of%en_sn? Each titrated %or&pipegjr&g ‘folate was assayed in duplicate.

IL

c

$iere sufficient to run]12 Proxiplates

The following v assay plates run in duplicate in each of
Belxl, hirtMcl and counter assays) Assay Buffer [Final][Volume for 100 mL] 50 mM5 mL
Bel-xL
[Acceptor Solution] f mL] [Donor Solution] [mL]
Assay buffer 10mL Assay buffer 10mL
Bead buffer 10mL, Bead buffer 10mL
Acceptor Beads 50ul, Donor Beads S50ul.
23.5 uM Bel-XL 1.02pL 500 uM B-Bim 0.16pL
Final Protein [0.6nM} Final Peptide [2aM]
Counter-GST
[Acceptor Solution] [mL] [Donor Solution] ImL]
Assay buffer 10 mL Assay buffer 8mL
Bead buffer 10 mL Bead buller 8mL
- Acceptor Beads 50ul Donor Beads 50uL
77 pM B-GST 1.04ul
Final Protein 2nm])
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10 mM1 mL 100 mM2.5 mL 0.05 %0.5 mL 0.1 mg/mL1 mL 90 mL Bead Buffer [Final][Volume for 100
mL] 50 rnM5 mL 0.01 %0.1 inL 0.1 mg/mL1 mL 93.9 mL [00593]Protein and Peptide Preparation and
Assay Performance 1. The assay and bead buffers were used to prepare the acceptor and donor
solutions. ALPHASCREEN1m beads are light sensitive and therefore prepared in a darkened room.
2.5 4 of beadwwereasides per 1 mL of buffer. 2. The volume of protein orBpttesosadd was
calculated using the following formula: Cl -xVIx2=V2 C2 C1= Final Concentration of protein/peptide

C2= Stock ConcentrafignHf BIoIGINRFRIGE. 5. katah G QaRiREBPReLRRIIQD V2=
Volume of stock protein/Peptide to add to Acceptor/Donor solution )
: room temperature to allow the beads to bind to the protein and the peptide.

5. 50 uL of Bel-xL solution, 50uL of hmiMcl-1 solution and 50uL of
biotinylated-GST were added into separate deep wells on an assay plate. A
control 50uL Assay/Bead buffer was added separate well plates (no protein).

6. 50pL of Bim solution and 50ul. of Bak solution were added into scparate deep
well plates.

7. Transfer 0.3 pl of sample from the compound plate into each assay plate.

8. Incubated for 30 mins at RT, then add 5 puL of the Donor solution. After
addition of the Donor solution, tapped plates gently and sealed individuaily
with adhesive film.

9. The plates were then loaded on the Envision 2103 plate reader to for analysis.

[00594] Data Analysis

[00585] The percent inhibition was calculated using the following equation:

% Inhibition = 100* (1 - [(—(’”—:—"—‘—)—J)
u—u

x = RFU obtained after compound treatment
= RFU obtained for the negative controls (no protein conirols)

"= RFU obtained for the positive controls (DMSO vehicle controls)

[00596] = ICspvalues were obtained by non-linear least squares fitting of the
above data, e.g., to XLfit3 equation 205: y=A+{(B-AY(1+({(C/x)"D))).

[00597] The quality of the assay results were monitored by determination of the
Z Prime factor for each assay plate, where Z Prime => 0.5 for the results was

considered as reliable (Zhang ef o/, J Biomol Screening, 4:67-73, 1999).

[00588] | Alphascreen results (ICsq in micromoiar) for exemplary compounds of
the invention, that is compounds in Tabls 1, are provided below in the order as they
appear in Table 1: 0.36, 0.84, 5.39, 1.44, 0.53, 0.76, 1.79, 0.36, 0.53, 0.035, 0.009,
0.005, 15.7,0.11, 0.2, 10.09, 0.08, 0.045, 0.002, 0.53, 0.003, 100.0, 0.23, 0.095,
0.025, 0.033, 0.045, 0,007, 24.0, 0.045, 0.04, 0.01, 0.37, 0.002, 0.005, ¢.007, 0.01, |
0.063, 0.0009, 0.14, 0.005, 0.01, 0.008, 0.015, 0.01, 0.01, 0.69, 100, 0.295, 7.35,
12.83, 1.7, 0.66, NA, 0.01, 5.12,0.72, 56.0, 0.40, 0.47, 0.15, 0.015, 0.05, 0.31, (.23,
0.11, 0.20, 0.34, 0.68, 10.0, 0.04, 10.1, 0.008, 0.003, 0.007, 0.39, 0.12, 0.0006, 0.006,
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3. Th_e assay components were prepared as separate Acceptor and Donor Solutions. The Acceptor
Solution contained Acceptor beads and targct protein, while the Donor Solution contained Donor
beads and biotinylated peptide. lunMc1-1 [Acceptor Solution] Assay buffer 10mL [ mL] [Donor

Solution] Assay buffer Bead buffer [ mL] 504 [OrriL  IOrnL Bead buffer 10mL
WO 2010/080478 _ PCT/US2609/068400

$.006, 0.38, 0.0007, 0.005, 0.027, 0.0005, NA, NA, 0.065, 0.235, 0.01, 0.14, 0.002,
(.04 and 0.0005. As used herein, the abbreviation "INA" means that the data for the

compound is not available.
Example 66

[00588] Cell Viability Assay:

00600} General:

[00601] The efﬁcacy of the compounds of the present invention can also be
determined in cell-based killing assays using a variety of cell lines and mouse tumor
models. For example, their activity on cell viability can be assessed on a panel of
cultured tumorigéﬁic and non-tumorigenic cell lines, as well as primary mouse or
human cell populations. In one exemplary-set of conditions, 5,000-20,000 cells are
culiured at 37 °C and 10% CO, in appropriate growth media (e.g., 100 uL Dulbecco's
Modified Eagle's medium supplemented with 10% fetal calf serum, asparaginase, and
2-mercaptoethanol in the case of pre-B Ep-Myc mouse tumors) in 96 well plates. Cell
viability and total cell numbers can be monitored after several hours to several days of
incubation with 1 nM-100 uM of the compounds to identify those that kill at ECso<10
uM. Cell viability can be determined by the ability of the cells to exclude propidium
iodide (10 ug/mlL by immunofluorescence analysis of emission wavelengths of 660-
675 nm on a flow cytometer (BD FACScan) or by luminescent detection after
incubation with CELL TITER-GLO®. Alternatively, a high throughput colorimetric
assay such as the CELLTITER® 96 Aqueous Non-Radioactive Cell Proliferation
Assay (Promega) may be used. Cell death by apoptosis is confirmed by pre-
incubation of the cells with 50 uM of a caspase inhibitor such as zVAD-~fmk.

[00602] & Cell Viability Assay for Mel-17 Mouse Embryonic Fibroblasts
(MEF):

[00603] Neutralization of both Bel-xp, and Mcl-1 anti-apoptotic proteins in
normai cells is required before a cell undergoes apoptosis via the downstream
Bax/Bak pathway See, Chen, L. er al. Mol. Cell (2005) 17, 393-403; W_illis, 5N et al.
Genes Dev, (2005) 19, 1294-1305. A compound that only targets Bel-xz, should not
affect normal cells, but could kil certain cancer cells if they rely more on Bel-xr. and

less on other anti-apoptotic proteins, e.g., Mcl-1, for survival. To mirror this,
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504 2.94 Donor Beads 500 p.M B-Bak Acceptor Beads 11.1 nM hmMc1-1 0.324 Final Protein
[0.8nM] Final Peptide [4n1V1] Bcl-xL [Acceptor Solution]

WO 2010/080478 PCT/USZO09/068400

compounds of the invention were tested for its effect on survival of wild type (Wi S
mouse embryo fibroblasts (MEFs), Bax/Bak double knockout (BB DKO) MEFs,

MEFs that expressed Noxa, and MEFs that expressed Bad. Noxa specifically

neutralizes Mcl-1. Hence, MEFs that express Noxa mirror cancer cell types that are

reliant on Bel-xg, for survival and should be much more sensitive to killing by a Bel-xp

targeting compound than MEFs where both Bel-xp and Mel-1 are protective,

[00604] In this assay, Mcl-17 cells were used to confirm that cell apoptosis in
the presence of BH3 mimetic small molecules was due to predominantly Bel-xp
inactivation. This inactivation leaves Bax/Bak unconstrained and results in apoptosis.
The CELLTITER-GLO Luminescent Cell Viability Assay is a homogeneous method
of determining the number of viable cells in culture based on quantitation of the ATP
present. The amount of ATP correlates with the presence of metabolically active
cells such that following cell Lysis the amount of ATP present is proportional to the

amount of huninescence measured.
{00605] Materials

1006061  Mal-1" mouse embryonic fibroblasts (MEFs) are an adherent cell line
prepared in house. MEFs were grown in Iwaki 75cm” tissue culture flasks (cat #
3123-075) with FMA media which consists of:

« 89% DME Kelso

¢ 10% hcat-inactivated foctal calf scrum (FCS) (Hyclone cat # SH30396.03)

¢ 1% 10mM asparagine (Fluka cat #11149)

e 275 ul of a 1:2000 dilution of 2-mercaptoethanol is added to the final 500ml

volume of FMA (Sigma cat #M7522; diluted in MT-PBS)

[00807] FMA was stared at 4°C and used at 37°C. METFs were cuitured in
FMA media and harvested in MT-PBS and trypsin; For MEF cell viability assays,
cells were seeded separately in plates with 10% FCS-FMA and 1% FCS-FMA.,

1% FCS-FMA consists of;

e 98% DME Kelso

e 1% heat-inactivated foetal calf serum (FCS) (Hyclone cat # SH30396.03)
o 1% 10mM asparagine (Fluka cat #11149)
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[ inL] [Donor Solution] [ mL] | OmL Assay buffer 10mL Assay buffer  10mL Bead buffer 10mL Bead
buffer Acceptor Beads 504 Donor Beads 504

-

WO 20316/080478 PCT/US2069/068400

s 275 plof a 1;2000 dilution of 2-mercaptoethanoi is added to the final 500mi
volume (Sigma cat #M7522; diluted in MT-PBS)

[006081 Assays were performed using white, flat clear-bottom Greiner 384-
well tissue culture grade (Interpath #781098 ) plates. The compounds were made up
i Matrical 384-well, 250l V-bottomed plates (cat #MP101-2-PP), sealed with
aluminium foil from Beckman Coulter {cat #538619) and stored at 12°C overnight,
Compound preparation and titrations were performed in AnalaR grade DMSO (Merck
cat #1.02952,2500). The cell viability detection assay used was CELLTITRE-GLO™
which is commercially available from Promega (cat # G7572), stored at -20°C and
used at 37°C.

[00609] Automated Systems that can be used in this assay include: 1)
Multidrop - The Multidrop 384 {Thermol.absystems) dispenser was used to dispense
cells aseptically into the assay plates; 2) MiniTrak - The MiniTrak system from
Perkin Elmer was used for titration of the compound plates; 3) Zymark - The Zymark
Sciclone ALH3000 System with 100nL. pintool head was used for compound addition
to the cells; 4) EnVision - The EnVision plate reader was used to measure the

viability via the detection of the luminescence.

[00610] Compounds of the invention were prepared as 10mM solution in 100%
DMSO and stored at -20°C. Compounds were thawed to room temperature and
dispensed into a 384 well Matrical plate. Standard control compounds, e.g. 32.3mM

Etoposide, were added to the plate as controls.

[C0611] The plates can be sealed with foil seals and stored at 12 °C overnight.
The compound plates were left to thaw at room temperature and the compounds

titrated 1:3 in 100% DMSO on the MiniTrak (see methods section below - day 3).
[00612] Moethod
[00613] 1. Day One ~ Cell Splitting

[00614] The media was aspirated and the Mel-1¢ cells washed with 10mls of

warmed MT-PBS. MT-PRS was agpirated and 1ml of trypsin was added. The T73
flasks were incubated at 37°C until the cells became detached. 4ml of 10% FCS FMA

media was added to the trypsinized cells and the entire volume was transferred to a

50ml centrifuge tube and centrifuged for 3 minutes at 250g. The supernatant was
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23.5 I'M Bel-XL 1.024 500 Ws/ B-Him 0.164 Final Protein [0.6nM] Final Peptide [2nM] Counter-GST
[Acceptor Solution] [ mL] [Donor Solution] [ mL] Assay buffer 10 nth Assay buffer 8mL Bead buffer 10
mL Bead buffer

WO 2010/080478 PCT/USZO09/068400

aspirated and the peltet resuspended in 10mi of 10% FCS FMA. 3ml of this cell
suspension was added to a clean 75cm® flask containing 17ml of 10% FCS FMA
media, thus performing a 3:10 split. The remaining cell suspension was used to

perform a 1:50 split into another 75 cm” flask for further culturing.

[00615] 2. Day Two — Seeding Assay Plates and Setting Up Compound
Plates '

[00616] Cells were harvested as per method step | and the peliet resuspended
in 3mls 16% FCS FMA. Cell number was determined by counting in a Neubauer
haemocytometer and the dilution calculated to achieve a density of 1 x 10” cells ml™
(500 celis per well in 50 pd media), Separate dilutions were prepared in 50ml 10%
FCS FMA and 50mt 1% FCS FMA solutions respectively.

[00617] Four assay plates were set up per compound plate. Two 384 well
plates containing Mcl-17 cells in 10% FCS FMA and the other two plates containing
Mel-177 cells in 1% FCS FMA.

- [00618] Using the Multidrop, 25! cells were dispensed aseptically into all 384
wells of the assay plates. Plates were left to rest in a non-stacked layer at room
temperature for approximately 30 minutes (minimizes edge-effects) and then were
placed as a single layer in the 37°C incubator. The plates were left to incubate

overnight.
[006189] 3. Day Three — Titrating Compound Plates and Treating the Cells

[00620] The compound plates were titrated by performing a 3-fold 11-point
ditution series using 100% DMSO on the MiniTrak. Following titration of the
compounds, 100n] of compounds were added to the cell plates using the Zymark
Sciclone Pintool. This was a 1:250 dilution of the compound so the highest final
concentration of compound was 40uM. The plates were then relurned Lo 37°C

incubator and left to incubate overnight.
[Q0621] 4, Day Four — Viability Analysis

[o06227 The CELLTITRE-GLQ™ solution was prepared according to the
manufacturet’s instructions by the reconstitution of CELLTITRE-GLO ™Substrate
with CELLTITRE-GLO™Buffer and stored after use at -80°C. Plates were removed
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8mL Acceptor Beads 504 Donor Beads 504 77 uM B-GST 1.044 Final Protein [2rtin] 4. After the
solutions were prepared, they were left to incubate for 30 minutes at room temperature to allow the
beads to bind to the protein and the peptide. 5. 50 gL of Bc1-xL solution, 50gL of hmMc1-1 solution
and 504, of biotinylated-GST were added into separate deep wells on an assay plate. A control 501tL
Assay/Bead buidferiwesadded separate well plates (no protein). 6. 501i1PCHUBIMMWR#IHN and 501.tL
of Bak solution were added into separate deep well plates. 7. Transfer 0.3 pi of sample from the

. Co[npoungﬂp'%ﬁéig;%&%f& ﬁé&@éﬁmﬁéaﬁiﬁﬁ%u@%@ﬂﬁ@ﬁ@&ﬁm@t B hithepsaderaipiced the Donor
solution. er addition of t tj indivi i
O e A T 0k 20de 2 sk Bl Ble S QPP AP MR G2Y Wh
The plates were mixed on a plate shaker for 15 mins before being read on the

Envision using the luminescence protocol.

[00623] Data Analysis

[00624]  The percent inhibition was calculated using the following equation:

% Inhibition =100*(1 - [ﬁf_ﬂ})
(" —p7)
x = CPS obtained after sample compound treatment
= CPS obtained for the negative controls
" =CPS obtained for the positive controls
[00625] ICsp values were obtained by non-linear least squares fitting of the
data, of the data using, e.g, the 4-parameter logistic fit (XL.Fit 4 eqn #205; y=A+((B-

AY(1+H(C/XY D).

[00626] The quality of the assay results were monitored by determination of the
7’ factor for cach assay plate, where Z” > 0.5 for the results was considered as robust

(Zhang er al, ] Biomol Screening, 4:67-73, 1999).

[00627] MEF Mcl-17" KO cell viability results (i.e. ECso in micromolar and
assay performed in the presence of 1% Fetal Bovine Serum) for certain compounds of
the invention, {.e., compounds 74, 79, 90 and 92 in Table 1, are 0.06, 0.21, 0.59, 0.15,

respectively.

[00628] b, Cell Viability Assay for Platelets

[00623] Platelet rich plasma (PRP) was incubated with a comp'ound of the
invention for approximately 4 hours at 37 °C. After incubation, platelets were
equilibrated to room temperature for 20 minutes and then and equal volume of CELL
TITER-GLO™ reagent (Promega Corporation) was added. Samples were mixed for
two minutes and then allowed to equilibrate for an additional 10 minutes at room
temperature. The luminescence generated from the samples was quantitated using a

LJL Analyst plate reader. -

[00630] c. Cellular Viability of Human Tumor Cell Line NCI-H146
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9. The plates were then loaded on the Envision 2103 plate reader to for analysis. [00594]Data Analysis
[00595]The percent inhibition was calculated using the following equation: -) _(P+-10_ x = RFU
obtained after compound treatment = FtFU obtained for the negative controls (no protein controls) =
RFU obtained for the positive controls (DMSO vehicle controls) [00596]ICso values were obtained by
non-linear leagtcseniasmssfigting of the above data, e g, to XLfit3 equation BOBws2069/m68400
y=A+((B-A)/(1+((C/x)AD))). [00597]The quality of the assay results were monitored by determination of
the Z Prime fa‘f%é?iTa?hﬁé%.%9&8&&@@%&5&@@@;&&%&1@5&%@ Wasepsidered as
reliable (Zhang et al, .1 Biomol Screening, 4:67-73, 199 ). [00598]Alphascréen results (1050 in
micromolar) fofedsarmisiakiCoiRNea salsartethiretftiom st rebmpslifdin e 1, are provided

below in the orggiAs dhesvanpeaiitdinkientedidtsudidnonk. witl4.00: H8nfn frday 9, 0.36, 0.53, 0.035,
0.009, 0.005, 15.7, 0.11, 0.2, 10.0 53, 0,003,.100.0, 0.23, 0.095, 0.025, 0.035,

: 0.08. 0.045, 0.002,.
0.045. 0.007, $HGir8EsAs- HlERD! ?Wgﬁe&%‘ﬁf%bfzié? o R Y BB Y 14. 0.005, 0.01,
0.008, 0.015, @ikcBe@r @59} 1000M206 7. 35s it 88:ch DB ANMKIELH dEliey0a72, 56.0, 0.40,

0.47, 0.15, 0.015,.0.05, 0.31, 0.23,:0.11. 0.20..0.54 0.68, .0.04, 03, 0.007, 0.39,
012, 0.0006, 055A “HUHE isE BhoBys o e o Rl A B G 01 0 s
0.002, 0.04 andeengusvasicisaaitsain e S5krelldficho0dat reun s onardiadii®crdt the compound
is not available,-Example GE{0R830)cl\akiieAssay:J00E00IGRAG AN (Promega

Corp., Madison, WI).
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[00601]The efficacy of the compounds of the present invention can also be determined in cell-based
killing assays using a variety of cell lines and mouse tumor models. For example, their activity on cell
viability can be assessed on a panel of cultured tumorigenic and non-tumorigenic cell lines, as well as
primary mouse or human cell populations. In one exemplary set of conditions, 5,000-20,000 cells are
cultured at 37 C and 10% CO, in appropriate growth media (e.g., 100 p.1- Dulbecco's Modified Eagle's
medium supplemented with 10% fetal calf serum, asparaginase, and 2-mercaptoethanol in the case of
pre-B En-Myc mouse tumors) in 96 well plates. Cell viability and total cell numbers can be monitored
after several hours to several days of incubation with 1 n1V1-100 uM of the compounds to identify
those that kill at EC50<10 Cell viability can be determined by the ability of the cells to exclude
propidiumaiegige (10 ug/mL by immunofluorescence analysis of emission wavelengths of 660- 675 nm
on a flow cytometer (BD FACScan) or by luminescent detection after incubation with CELL
TITER-GLOO. Alternatively, a high throughput colorimetric assay such as the CELLTITER(r) 96
Aqueoul Non-REITBRECEENPYYRiEration Assay (Promega) may be used. Cell death by apoptosis is
confirmed by pre-incubation of the cells wit afy@ caspase inhibitor such as zZVAD-fmk.
use Emb yonic Fibroblasts (MEF): [00603]Neutralization
s ihxier els is required before a cell undergoes
apoptosis via the downstream Bax/Bak path See, Chen, L. etal. Mel. Cell (2005) 17, 393-403;
Willis, S.N. et al. Genes Dev. (2005) 19, 1*2'94-1 5. A compound that only targets Bc1-xL should not
affect normal cells, but could kill certain caricer cells if they rely more on Bcl-xl, and less on other
anti-apoptotic proteins, e.g., Mc1-1, for survival. Tq mirror this, compounds of the invention were

tested for its effect on.%ilivival oftvsﬁd tg/ﬁ) WT. nko'aqse embryo fibroblasts (MEFs), Bax/Bak double
knockod¥ (E’B]gl W@fﬁ s MERS A exb 2&8ad NO¥E, and MEFs that expressed Bad. Noxa

specificRilyiriadenandeativiel membaics VEEE Al @runs NeRARSi AOF carket Calk fveomiatare reliant
on 13c1-xi. forcsuyviveh And shalkieh e My abisatind seasiiveds Killing by a Bcel-xL targeting compound

than MEgSNEIBARIN Aol a1ebMel b 216 Aialeclive, DAROAIR tospoesy. Mshrlgdy) gells were

used to confirm that cell apoptosis in the presence of BH3 mimetic small molecules was due to
predominiantly‘ggf)tal%L inactivation. This inactivation leaves Bax/Bak unconstrained and results in
apoptosi. i hen@Ebdr FEERAG O thingirmapcems B\ asilly- ASSE) (B - hérRgenBeus method of

determining thenpumberRf vjaRieceelRin, cHia(e jBrRsd o SUBpEfRtoR G BRATRpIEzet, The
amount of ATF&&@!&%@E‘?W&?@{Q%P{s?ée%‘?‘%%ztr&r’neéﬁebgr'b ”z{o%g%é\(ﬁ CSH%%;}%@%&"%@ cell lysis

the amount of ATP& Sent IS proportiona e amodtnt of luminestenc 5]Materials

rtICICACIMc1¢2e K ¥kSe-e e Fior P aRE BRI adherent cell line prepared in house.
MEFs wirs ¥rdand i fieedciarh cnd2ptisdentioudtlve falke (Cat gt PR30S nwith CIVA GBd)amihich
giln§éztg6og3§39]%o@lé45ﬂl\jﬁl&qsﬂ&% mgfimfet@m@d:(gﬂﬁl %@éﬁﬁ%;}i@}eﬁﬁ@%s%ﬂﬁ@&%eﬁﬂ&#

: 0 asparagine (Fluka ca 3 . ¢
2-mercaptoethSa?r%cnftl%rgr Ee ff'dg{ﬁlef ffnasggﬁﬁﬁﬁu%l ﬁéﬁ‘%ﬂﬁ%@i}n@i@%ﬂmﬁ%&ted in
MT-PBS) [0060YfFiRIRas $toheB atHE)End BCeuNR 3y c Rvbrlogoar QN itafedNHFvik ki fia and
harvested in MiheéFB SrardctnypdapckdmbiiEeicektd indilith agsayscealistive i seddeehsEpardksly in plates

wih 10% FCSCEIAyang 160 FRSEMA e FRR N GRSl 08 RMB Kceise it

heat-inactivateg fogial.ealh S5ri T ek A e NBaL f S RBATD B). membered heterocyclic

ring comprising 1 to 2 heteroatoms selected from N, O and S as ring vertices; and R%is
selected from the group consisting of C;.4 alkyl, Co4 alkenyl, Ca alkynyl and
Ci 4 haloalkyl;

A is a member selected from the group consisting of:
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1% 10mM asparagine (Flulca cat #11149) 275 ul of a 1:2000 dilution of 2-mercaptoethanol is added
to the final 500m1 volume (Sigma cat #M7522; diluted in MT-PBS) (00608]Assays were performed
using white, flat clear-bottom Greiner 384- well tissue culture grade (1nterpath #781098 ) plates. The
compounds were made up in Matrical 384-well, 25al1 V-bottomed plates (cat #MP101-2-PP), sealed
with aluminium foil from Beckman Coulter (cat #538619) and stored at 12C overnight. Compound
preparation and titrations were performed in AnalaR grade DMSO (Merck cat #1.02952.2500). The cell
viability detection assay used was CELLTITRE-GLOTh4 which is commercially available from
Promega (cat # G7572), stored at -20C and used at 37C. [00609]Automated Systems that can be
used in this assay include: 1)%1tldrop The Multidrop 384 (ThermoLabsystems) dispenser was used

to dispense cells asepticallyd he assay pl ; 2) MiniTralc - £he MiniTrak system from Perkin
Elmer was used for titration of the compound!platés*3) Zymas {The Zymark Sciclone ALB3000
System with 100nL plnto{ was used mpound addrggﬁ to the cells; 4) EnVision - The
EnVision plate reader wa ed to measure-the viability via the détettion of the luminescence.
[00610]Compounds of the invention were prepared as 10inM solution in 100% DMSO0 and stored at
-20C. Compounds were thawed to room temperature and dispensed into a 384 well Matrical plate.
Standard control compounds, e«g. 32.3mM Etopgside, were added to the plate as controls. [00611]The
plates can be sealed with foik ed-d =6gmpound plates were left to
thaw at room temperature DMSO on the MiniTrak (see

methods section below - d gell Splitting [00614]The media
was aspirated and the Mc1- 4") cells washed W|th 10mls of warmed MT-PBS. MT-PBS was aspirated

anllrr}l f(f) t/rylgsmerygﬁﬂﬁagd%@epwgeﬁﬁ i@&!@d’\fﬁ{ﬁa e, ag &&&&Sﬁg@wﬁ@‘el@fbeceme Otletacped .
m1l of 10% e r e e was transferre
to a 50m1 cen]%(“? I[Al,f%i)e ar%wc;ent |‘fu g()isﬁfz(’)r g )fr?lli ﬁg rN @3\%

e sup’ernata s aspirated and
the pellet resu%@@gaeos ﬁ’hibgrﬁ&dof%%mee Rivend Zimat @%lheceer%@ﬁé%r@h e aefad Yo a clean
75cm?2 flask &elﬁaadnﬁg)ﬂﬁm]gﬂjumﬁ@&ﬂd&yme@m thusabierfotmingken3i10.splikyhlge remaining cell
[S(;Jggleg]sz'og Was, li&%ﬁ%ﬂi@vgs{&of P?B{éﬁm 'Béxt%{amm@‘f demad 'ﬂsgogétﬁt@ft&% %{‘g%‘ﬂﬁm

ay edin ates an mpoun ells were
arvestod s hERbH %&%ﬁhff%%aﬁ%ﬂﬁaﬁ RS S TR PR B N bmber was
determined byrtg)@nmﬁgsmelNeaﬁmpﬁa@m&féwmétemm&ﬁedjﬂ@ﬁ@meam@m‘fedmé Biffieve a

density of 1 xsdRéteelismitk @O0caltspanyvetidn,Sikeal raediakebeparateldilkitiamns were prepared in
50m1 10% F%S %M@éﬁzng 50m1 1% FCS FMA solutions respectively. [00617]Four assay plates were
set up per compou Iate Two 384 well plates containing Mc1-1(1") cells in 10% FCS FMA and the

other tS° RAREL LT, ﬁ%ﬁam%@ﬁ%@)ww S EMA

yoal P

wherein  R™, if present, is independently selected from C; . alkyl, Cy.; haloalkyl, Co.4

(R‘ia

alkenyl, C,.4 alkvnyl, halogen and —CN;
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[00618]Using the Multidrop, 25ul cells were dispensed aseptically into all 384 wells of the assay
plates. Plates were left to rest in a non-stacked layer at room temperature for approximately 30
minutes (minimizes edge-effects) and then were placed as a single layer in the 37C incubator. The
plates were left to incubate overnight. [00619]3.Day Three - Titrating Compound Plates and Treating
the Cells [00620]The compound plates were titrated by performing a 3-fold 11-point dilution series
using 100% DMSO on the MiniTrak. Following titration of the compounds, 100n1 of compounds were
added to the cell plates using the Zymark Sciclone Pintool. This was a 1:250 dilution of the compound
so the highest final concentration of compound was 4011M. The plates were then returned to 37C
incubator and left to incubate overnight. [00621]4.Day Four-Viability Analysis [00622]The
CELLTITREHOING sekiting m@@@ﬁeql@%gg@%gpsm myanufacturer's instructions by the
reconstitution ef C%LHJA;’%E %‘EI:T mnh§ bstr v¥|tp %EIiErL TITRE- Glt_OTr;‘%Buffer and stored after use at
-80C. Plates were removed' from IReud ator and 16t to equiib dt%kie 756 ytlgpr‘fperature for 15 mins. 250
of diluted CELETW%E“@L@E?H%S%?&%@E% Eachakisiky ?ftﬁ‘é GssalkpiatesauSingaienyightidrop. The

plates were miXst-orSa platéshakerioritmlink:hefaiebding, rdagottbe Bnvisionyring the

luminescence pieleob 9002 alkata:AnalysislaeRATbenercantiphlbiuoB s RigHated using the
following equatlon X - 0/In btlon ]}%)ﬁ%j %@(S]t 8talne after sample compound treatment p =
i

CPS obtainedfor- eoﬁesa?l%e con? obta RS PIREHERRERF RS foBB2B S ovalues
were obtalnedSBS%SHBH@ﬁrf@éfF fotest Bqua?bﬁffﬁﬁh‘@ silened fem dhelisodateousisig) wof hthezdaparameter

logistic fit OCI-BIRZ m%%"y%&(%)&l&&@&@ﬁiﬁms[M@Fﬂﬁrﬂﬂalgbb@ﬁ thaassayJesults were
monitored by @? mg 3@?9&%&% % 959% %acq]g@@é{@)@ggd gl 8 ?JE %5 f% t}wre ults was

considered as ro éz et al creenlng 4:6 4" KO cell
viability result?‘ﬁié BEs0 %Hﬁ‘é‘?% éoﬁgéﬁrﬁ‘é%gﬁ%éeiﬁ ?Ffé‘]ﬁr%gér?@é Bt 999 piagdl Bovine

Serum) for ceiftdin éénﬁ@d{m@i@*&ﬁemé w}mtfghs: tieg comfpourdsnémbe;dd@@nc 9diinrifigble 1, are 0.06,
0.21, 0.59, 0.1bnipspi@gtively heteroatoms selected from N, O and S as ring vertices; and wherein R®

and R®, at each occurrence, are selected from the group consisting of hydrogen, C, ¢
alkyl, Cy6 alkenyl, Cy.¢ alkynyl and C, haloatkyl, and wherein optionally R"and R°,
together with the atoms to which each is attached, are combined to form a 3- to 7-



[00628]b.Cell Viability Assay for Platelets [00629]Platelet rich plasma (PRP) was incubated with a
compound of the invention for approximately 4 hours at 37 C. After incubation, platelets were
equilibrated to room temperature for 20 minutes and then and equal volume of CELL TITER-GLOY"
reagent (Promega Corporation) was added Samples were mixed for two minutes and then allowed to
equilibrate for an additional 10 minutes at room temperature. The luminescence generated from the
samples was quantitated using a LJL Analyst plate reader. [00630]c.Cellular Viability of Human Tumor
Cell Line NCI-H146 WO 2010/080478PCT/US2009/068400 [00631]NCI-H146 (ATCC, Manassas, VA)
human small cell lung carcinoma cells were plated 50,000 cells per well in 96-well tissue culture plates
in a total volume of 100 ML tissue culture medium supplemented with 10% human serum (Invitrogen,

Carlsbad, CA)@&M%@@&%@}@@MQ&%&@#Q%&% ofiihe-campowndsf figresidram 4QMM to
0.020 ML. I_Ea%h cc‘)]rélgt(iacrétr,atlon was tested in duplicate at Least 3 separate times. The number of viable
cells following AERoUrs of compound treatment was determined using the CELLTITER 96R Aqueous
non-radio&actHAEEE BrémieEstiont VN S b esp dEcordineter ARG ARG ET 8 PO HEE @ARBAS tPromega
Corp., Madisofi; WikteNddeyt|aim: hktd eoripalkyt i Formiyia dale) QM XRtBadl sEHMXAELer B
pharmaceu_tic_%l]lyzqg@gq@@k@@ﬁﬁ@q@@te\g%@ mRLiSIPIERE QRN S MEMbREselgcted from the
group consisting of ( ]],6 al Ié_ﬁ_l ghheter alkxl eCt:2 6 aﬁgen l, C% 6 g.lkyn L Cgi,gj]aloogmlkyl and
halogen; the stBECFT I IPanfinteg rﬁ}?m%li% DGR %%@hah BT R PR -EH 22 2T (H) (Ra)- or
Xi is a memberseleursdfisraatioangicup sonbtngtoinCraeh ricyaptiRam y&iRd)®, Eaue-N(H)-, -N(Ra)-,
-N(C(0)Ra)-, -hefeyada)suiN{B(RIP R0 1 (SROXR8)tituSnis-&(B)te @ALmMSHR) ZrovphasiginiRa is selected
from the groug)ggmgkgsgmgﬂ@hggﬁ%&g@ @&Eﬁ@‘{iﬂ(}é@y%b’@%', C1.6 haloalkyl, C3.6 cycloalkyl and
halogen: X_Za’—C(O)R", -NRPC(O)RY, -OC(O)R", -NRPC(O)NRPRY, -OC(OINRPR?, -NRPC(O)OR',

-C(=NOR"INRRY, -NRPC(=N-CN)NR’RY, -NRPS{O},NRFRY, -S(0),R",

-S{O)}NRPRY, -R’, -R®, -NO,, -N3, =0, -CN, -Z'-NRPR?, -Z'-SRP, -7 -OR”,

-Z'-C{OYOR?, -Z'-C(O)NRPRY, -Z'-C(O)R?, -Z'-NRPC(O)RY, -Z'-OC(OIR’,

-Z'NRPC{OINRRY, -Z'-OC(OINRPRY, -Z-NRPC(OYOR’, -Z'-C(=NORP)NRRY,

-2 -NRPC{=N-CN)NRPRY, -Z'-NRPS(O),NRPRY, -Z'-S(OLR", -Z'-S(0),NRRY,

-Z'NO,, -7' N3, -Z'-R® and -Z'-CN; wherein Z' is selected from the group consisting of

Ci.¢ alkylene, C. alkenylene, Cps alkynylene, Cy4 heteroaikyiene, Cs.; cycloalkylene

and C;.7 heterocycloalkylene; R” and R® are each independently selected from hydrogen,

C1.5 alkyl, Cy.6 haloalkyl, Cs.6 alkenyl, Cy.¢ alkynyl, C5.7 cycloalkyl, Cs.5

heterocycloalkyl, pheayl and -(CHs)yo-phenyl; R is selected from the group consisting of

Ci alkyl, Ci¢ haloalkyl, Csg alkenyl, Cog alkynyl, Cs7 cycloalkyl,

1.7 heterocycloalkyl, phenyl and ~(CHa);.s-phenyl; optionally within each R® substituent

RPand R or R” and R', together with the atom to which each is attached, are optionally

combined to form a 3- fo 7- membered heterocyclic ring optionally comprising 1 to 2

heteroatoms selected from N, O and S as ring vertices; R® is selected from the group

consisting of phenyl, Cs.¢ heteroaryl, Cs.7 heterocycioalkvl, Cs.7 cycloalkyl, and

optionally fused to R® are 1 or 2 rings each independently selected from the group

consisting of a 5- to 7- membered carbocyclic ring, a 5- to 7-membered heterocyclic ring,

a benzene ring and a 5- to 6~ membered heteroaromatic ring, and wherein R’ and each

ring optionally fused to R® is each independently substituted with 0 to 5 R” substituents

selected from the group consisting of halogen, -NR'R", -SR', -OR/, -C(O)OR,

-C(O)NRR",
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X2b and X2e are each independently selected from the group consisting of C(H), C(R2) and N,
wherein at least one of X2a and X2b is C(H) or C(R2); wherein R2 is independently selected from the
group consisting of -ORb, -NRbRe, -SRb, -C(0)ORY, -C(0)NRbRe, -NRbC(0)Rd, -S(0)2Rd, -S(0)Rd,
-S(0)2NRDbRO, -Rd, halogen, -CN and -NO2, wherein Rb and RO are each independently selected from
the group consisting of hydrogen, C14 alkyl, C24 alkenyl, C24 alkynyl, and C14 haloalkyl, or optionally
Rb and R.., together with the atom to which each is attached, are combined to form a 3- to 7-
membered heterocyclic ring comprising 1 to 2 heteroatoms selected from N, 0 and S as ring vertices;
and Rd is selected from the group consisting of C1.6 alkyl, C2_6 alkenyl, C2_6 alkynyl and C1,6
haloalkyl; A is a member selected from the group consisting of: wherein R3 is independently selected

f:\(ljqunetshg))gzrg;p@ Stl ij {ﬂ?e 0 R @%% RﬁC@&B r@@)ﬁﬁ%ﬁb Wer?e(ogfare each
mdependently é%%\%gﬁ é\%ﬁgg f}i B@ﬁ% ig\}%?c %%;m 4 alkynyl,
Cl 4 haloalkyﬂ‘é(ﬁd -?GJ—T’Q;LZﬁbheZ]yFVBrRﬁe%n&lﬁf -6r @R ard ﬂé@)ﬁﬁeﬂ%rﬁ}ﬂﬂwﬁ@’a’soﬁ] to which
each is attachegoaee, oﬁm%ﬂy@mﬁbﬁe@@@dmm QQNW(Z@W!{?R@@Q”MWW riFg-comprising 1
to 2 heteroatoq?ﬁté?@ cigd fr @g%@ I‘%ﬂg\kf? %@ %%@as selected from the group

I kerby ?o

consisting of C14 alkyl, C2 4 ; alkyl; %ls a member selected from the

group consistifg oF I((P F@%ﬁ) 751260 P%)H FN%‘% if freSchit, fs iNaépendieity selected from
C1.4 alkyl, Ckavhatoalkyfs Gdeotca kemythe grohaiordiihaloltfens atity KON, Ch.dskbsentar is a member

selected from the grnouReeANSISENY th&oa&ﬁm@rﬁ-m@h%t@r%llmg@se@éﬁ%@t@é@aw@ﬂe -C1.6

heteroalkylen heter alk ene C 6al ne o Ike Ien 24 alkynylene,
-NH-, -5- and -0- m%efelﬁft}*%al( erlwhe al% 6él]a?f2 %?(?/Wefe% %f? Iéﬁe pg o?w% of the L

group are subéﬁ&ﬁéﬂf%ﬁﬁdoctbh{‘%%”ﬁcé’ﬁﬁﬁ irﬁs ’é’egl‘?éﬁfé‘?ﬂif?&lﬁ frie: gHoidp bh’%’i’é?ﬁbyéf halogen, -Rin
and =0, and th&;ardkeatit; fortidimel, e, lcgroajkdre substiutec wiik 0 1o4-R53H substitudnts selected

from the group,ceRsiaHng.af Ralageent, TN\A\%/RW?G %@}@Nogéﬂ%em{ ispisates g the group
consisting of Clq aIkXt qz 6 alke %{ C2 6 altl)% eBte glk%/ %d Cd14 haloal(lﬁ/l and optionally

any two R5a SHSSHtERE ShathSd T A Same"Si or eren fatornd of EE4A eh%tg%ﬁﬁ?/nea td'%orm a 5- to
7- membered Baybucy e Hegepams @6@%&%&@@@@&3@@% NRlesmprising 1 to 2 heteroatoms
selected from N, 0 and S as ring vertices; and wherein fe and W, at each occurrence, are selected

from the, groumguatﬁgagand%ﬁimeno&ﬂét@l%a%éaalb%@xénﬁ%tmkk%%mn@@e% haloalkyl, and

wherein optionally (Ha g lﬂ%ether with the atoms to which each is attached, are combined to form a
3-to 7- Cﬁﬁ’é‘?ﬁﬂ%ﬁjéﬁl ét ?833‘} Fﬁbe@é’fﬂ'ﬂilr e YR B RS Stoms selected from N, 0 and S as ring

vertices; Xt Ij\ A f
RYpa=— 85T K
0 371 K
e a L—EF
K D\B—L—E B—L-—E

HN o HN O
| A
A I-a A Ib T-¢
XT
\
(RN _.( (RY.3—— ~ I
K KN g — &
/& B /& - B—L—E
HNT SO
HI?I o 1 HN
A |
I-d I-e A I-f
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E is hydrogen or halogen; or in the alternative E is selected from the group consisting of phenyl, C5_6
heteroaryl, C3_7 heterocycloalkyl and C3_7 cycloalkyl, and optionally fused to E are 1 or 2 rings
independently selected from the group consisting of a 3- to 7- membered carbocyclic ring, a 3- to 7-
membered heterocyclic ring, a benzene ring and a 5- to 6- membered heteroaromatic ring, wherein E
and each ring optionally fused to E are independently substituted with O to 5 R6 substituents selected
from the group consisting of halogen, -NRPRP, -SR, -OR, -C(0)OR, -C(0)NRPRP, -C(0)RP,
-NRPC(0)Rq, -0 C(0)Rr, -NRPC(0)NRPR(q, -OC(0)NRPRri, -NRPC(0)ORr. C(=NORP)NRPRi,
-NRPC(=N-CN)NRPRIri, -NRPS(0)2NRPRq, -S(0)2W, -5(0)2NRPR’i, -Rr, -R5, -NO2, -N3, =0, -CN,
-Z1-NRPRq, -Z' SR -Z1-ORP, Z1 C(O)ORP -Z1-C(O)NRPRq, -Z 1 C(O)RP -Z1 - NRPC(O)Rq -Z1

-0C(O)W,, Z' - RPRq, -Z 1 :0C(G -z 1 -NRPC(0)ORT%:C g ORP)NRPRq, -Z
‘NRPC(E &Ft )N RP, 1Z1-NRPS{02NRPR S(O)ZR' LFZ&&— (0 q, -Z1-NO2,-Z1-Rs and
-Z'CN; wherei ram the gr g of C1,6 alky enylene, C2_6

alkynylene, CI,6 heteroalkylene, C3_7 cycloalkylene and C3.7 heterocy loalkylene; RP and RI are
each independgyitly Selected from hydrog F 6 alkyl, C1,6 haloalky}; 6 alkenyl, C26 alkynyl,
C3 7 cycloalkyl C3-7 heterocycloalkyl, ph nyI and -(CEI2)1_4- pheny/l Rs is selected from the group
consisting of C1,6 alky® C1,6 haloalkyl, C2_6 alkehy C2_6 alkynyl, C3_7 cy&tbalkyl, C3_7
heterocycloalkyl, }qhenyl and -(CH2)14- p yI gptionally within eac R6 bstituent RP and RP or RP
and RP qgether & atom to which iy ached ar - Qptign W%ﬁmed to form a 3- to 7-
membered hﬁoél{hm;ptlona{ﬁyo@o 0 2 heter al)ﬁ?néx N,0 and S as ring
vertices; Rs is‘selgcted from-the-group co |st|ng of BRERYE C5_6 heterodtyl, C3_ heterocycloalkyl
C3_7 cycloalkyl, )é,n\\ optionally fused tg e 1 or 2 rings eachdrdependently selected from the
group consisting of a C5- to 7- memberedicarbocycllc ring, a 5- to 7Lmembered heterocyclic ring, a

benzene ring and a 5- t 6- membered heteroaro tic ring, and Whereln and each ring optionally
fused to Rs is each mdep‘endently substltuted Wlt to 5 R7, substltuents Feicted from the group

consisting of h Nau, -SW, -Ole, C(O)NRPRP, - C(0)12y. -0C(O)R",
-NWC(ONR % Ritr, NR (o 1r EOR)NRV N% -NRIS(O)ZNRV
-S(0)2R", -S(0)RNa N B‘NQ% Z2- SRT 012%

-Z2-C(O)NRV, - 2C(0)R1 -Z2-NR’ C(O)R Zi\‘OC(O)R" -Z2-NWC(0) WW 22 OC(O)NRtRu -Z2-
NWC(0)012*¥-Z Q:( NOIONR'Ru, -Z2¢ (---N-CN)Nnu, -Z2-NWIS(0)2NR Ru, -Z2-S(0)2R",
-Z2- S(O)ZNRJLRU -Z2-NO2, -Z2-N; andAZZ CN; wherein Z2 is selected from the group consisting of
C1.6 alkylene, C2_6 glkgnylene, C2_6 alkynylepe, and C1..6 heteroalkylene;jRt and Ru are each
independently selected from hydrogen, C1_6 alkyl, C1..6 hél’tﬁ%\lkyl C2-6 alkenyl C2-6 alkynyl,
-(CH2)14-Phenyl, C3-7 cycloalkyl and C3_7 heterocycloalkyl; WI is selected from C14 alkyl, C]..4

haloalky, C2_8halkenyléad-bralkny, £r3n¢ phsinalitiitady hetgrasiclonod andwifidarlad-Phenyl;

and W|th|n %gh R7 Osrtjrlﬁu nt, Rt and Ru or R." and R", together with the atom to which each is

attached '0 tlonallf are com%lned to form a 3z to 7- membered heterocyclic ring having 1 to 2
heteroatoms selected from N, 0 and %as rirg .’ ICes. 2.The compound of claim 1 or the
pharmaceutically acceptable salt thereo19 ere thelcompound is of a formula selected from the
group consisting of B-L-E (R1)0-3-7 B—L—E
Hlfi 0
A I-a
wherein R’ is absent;
X' is selected from the group consisting of —CHa-, -C(H)}R®)-, -C(R%), ~O-, -N(H)-, -N(R%-,
N(CLO)RM-, -N(C{O)OR?)-, -N(S(O}RM~, -N(S(O)R"}-, -S-, -S(O}-, and -S(O)s-: and
Als
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N H N I-b (R1)0-3-1 NN-L-E HNO I-c  XIN < (R1)0-3-7 NHNNO A I-d 1 (R1)0-3--L 1B-L-E HNNO
A i--X1N

4. The compound of claim 3, or the pharmaceutically acceptable salt thereof, wherein X' is
~CHs- or -O-.
5. The compound of claim 2, or the pharmaceutically acceptable salt thereof, wherein the

compound is of Formula I-a,

X1
N B—L—E
N
/!x I-a

wherein R' is absent;
X' is =CHg-, -C(H)(R")~, ~C(R%), ~O-, -N(H)-, -N(R%)-, -N(C(O)R*)-, -N(C(O)ORY-,

N(S(0)R*)-, N(S(O)R)-, -S-, -8(O)-, or -$(0)-; and
Als
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(R1)04-N (R)0-3- NNSLEN NB-L-E -010 HN A7 NN B-L-E HNOA 3.The compound of claim 2, or
the pharmaceutically acceptable salt thereof, wherein the compound is of Formula I-a, B-L-E HNO

Al-a wherein Rl is absent; Xi is selected from the group consisting of -CH2-, -C(H)(Ra)-, -C(Ra)2. -0-,
-N(I-1)-. -N(R)-, -N(C(0)Ra)-. -N(C(0)01e)-, -N(S(0)2W)-, -N(S(0)R5-, -S-, -S(0)-, and -S(0)2-; and A is

T,
S
"N
=
C‘L(Ra)m
6. The compound of claim 5, or the pharmaceutically acceptable salt thereof, wherein X' is
~CHay- or =0O-.
7. The compound of claim 1, 2, 3 or 5, or the pharmaceutically acceptable salt thereof,
wherein in Formula I, B is
o]
AN
(R¥)0.5 “;

-3

wherein R*, if present, is selected from the group consisting of halogen and C,_,; alkyl.

8. The compound of claim 1, 2, 3 or 5, or the pharmaceutically acceptable salt thereof,
wherein B is
f\rs
L/
OH
d .
g, The compound of claim 1, 2, 3, 5, 7 or 8, or the pharmaceutically acceptable salt thereof,

wherein L is absent or is an optionally substituted group selected from the group consisting of
Ce-10 arylene-C, 4 heteroalkylene, Cq.o heteroarylene-C| ¢ heteroalkylene, C.q heteroalkylene,
Co.s heteroaikenylene, C alkylene, Cy4 alkenylene, Co 4 alkynylene and -O-; and

E is a ring selected from the group consisting of phenyl, Cs. heteroaryl, Cs
heterocycloalkyl, and Ci.7 cycloalkyl, and wherein optionally fused to E is a 5- to 7- membered

heterocyclic ring, a benzene ring, or a 5- to 6- membered heteroaromatic

207



4. The compound of claim 3,01 the pharmaceutically acceptable salt thereof, wherein Xi is -C111- or
-0-. 5. The compound of claim 2, or the pharmaceutically acceptable salt thereof, wherein the
compound is of Formula I-a, wherein Rl is absent; Xl is -CH2-, -C(H)(Ra)-, -C(Ra)2, -0-, -N(H)-,
-N(Ra)-, -N(C(0)Ra)-, -N(C(0)01e)-, -N(S(0)21Ra)-, -N(S(0)Ra)-, -S-, -S(0)-, or -S(0)2-; and Ais 6.
The compound of claim 5, or the pharmaceutically acceptable salt thereof, wherein X' is -CH2- or -0-.
7. The compound of claim 1, 2,3 or 5, or the pharmaceutically acceptable salt thereof, wherein in
Formula I, B is \ wherein R4', if present, is selected from the group consisting of halogen and C1_4
alkyl. 8. The compound of claim 1. 2. 3 or 5, or the pharmaceutically acceptable salt thereof, wherein
Bis 9. The compound of claim 1, 2, 3,5, 7 or 8, or the pharmaceutically acceptable salt thereof.

Zl“r';?éﬁ?é Séi?é%?%f%ﬁ}' A L S T 1@°ﬁ§§fm%?ﬁene°f§ 5

kyle
heteroalR&AEAETEE %géwéﬁesléélgﬁoéﬂ%?fﬂéﬁém‘e?r@aw;;ﬁxﬁéy% A -g2Ra @\Qs a ring
selectedFONMNRIR Grélip dohsteRiG0hRhe il CR'6- NBIETEANR B35 YO(é(t@BWé{&alkyl and C3_7
cycl05alltﬁwgaadjo(taﬁreistgmti@n@tbﬁuﬁwm ERis 251wy /- mEemmre@ b@ﬁe;@cyﬁl@limgza%ﬁtﬂzgne ring,
ora I n S 10 e O £ are
substltu%d wﬂﬁanﬁ stlft%la ﬁgsﬁse%?: ?rorh e%rox?p%ongz) sjnng 0 ﬂug]roﬁy’%: *hforb, bromo,
-NRPRé&SISSRA feorn i@@}@kﬂ%@ﬁ&ﬁﬁe 6-@%@5%9 CnREETOIRY, D@y RRPC{ONRPRS,
-0C(0)NRERE|I=NRE.GIOVR SN jnS¢H RMRIARG | cAdd NOR, N3 sEINC-Z HINRPRS, -Z1-SR,
-SZeI e?:i éa%%ﬂ?ﬁ(@;ﬂ'%ﬁiﬁi ggs %\%ﬁﬁf’ﬁ&@)@wc ZlsakQ) %Vv%ké:%% dareln ﬁg%ﬁ %Eﬁ?}gwf}%rec'? Z1is
u |
e IR SRS }ﬁdlegéﬁéﬁﬁﬁ M T Y el ©
haloalky;-Cheteretkelaglkd 28 btk i) €BlRs)c Rl r@wf@aﬂy Wétewﬂé?aMngsmmMm@d(@Elz) 4-
phenyl; RS selactecktinm GilbiallkybrCicdaloali, €21k rikeny &30 H alky G -icycloalkyl,
C3..7 heteracy QJH?A{%QMCQ%@MMQSQW’t@@%é%%%[@# gg}&*&k@f@&ﬂﬂﬁ%%ﬁ%%%ﬁp and WI" or

RP and 12.6, to% ether with the atom to which each is attach are combined to form a 3- to 7-

membel St figtei YA PdgAcOmpAsTgM e REEPGEABIIC SHI8RBR HdM/ NPTRAES as ring vertices;
-Rs is phesenrls e Be tihg-whersiberpidohelierbacoralc g orzans-rtog7 mbemolferedrhietardceyclic ring,

whereinejtignaiyfiesad i WsiSt@b@@ﬁweanﬁt@oﬁyégc@nﬁg?mbﬁéﬂﬁm%@@mm@i@pﬁegag as-to7
membeted heterocycli %r;qgfp\é/r‘quglﬁl Rs an mﬁ}al rn ogtlonglhl fu d 1o Rs are. substl with 0 to 3

g of a1ogen (”OW O Nau

R7 subsflnlenlssakgcte from the grou COﬂSI in >
-NRC(O&@I@gefR“INﬁé‘oo%B)NQR zgz‘ Mﬁ(@ﬁéf‘wh&er@zﬁﬁs%ergct@@f%  group

consistirg-ofiCA(6 ¥ikylend;-Cid; wherein Z“ is selected from the group consisting of C,.¢ alkylene, Cs.
¢ alkenylene, Co6 alkynylene and C, heteroalkylene, wherein R'and RY each independentiy
selected from hydrogen, Ci. alkyi, Cy4 haloalkyl, Coe alkenyl, Cyq alkynyl, Cs.5 cycloaliyl and
Csy.7 heterocycloalkyl, R is selected from Ci alkyl, Ci¢ haloalkyl, C;.6 alkenyl, Cy¢ alkynyl, Cs.
7 eyctoalkyl, Cs 7 heterocycloalkyl and —(CHy)ye-phenyl; and optionally within each R’
substitutent, R' and R" or R" and R, together with the atoms to which each is attached, are
combined to form a 3- to 7- membered heterocyclic ring optionally comprising 1 to 2
heteroatoms selected from N, O and S as ring vertices.

10.  The compound of claim 7, or the pharmaceutically acceptable salt thereof, wherein L is
absent and E is selected from the group consisting of phenyl and pyridyl, and wherein optionally
fused to E is aring selected from the group consisting of a pyrimidin-4-one ring, a pyrimidin-2-

one ring, a benzene ring, a pyridine ring, a pyrrole ring, a pyrazole ring, an imidazole ring. a



6 alkenylene, C2_6 alkynylene and C1_6 heteroalkylene, wherein R' and RI' each independently
selected from hydrogen, C1.6 alkyl, C1,6 haloalkyl, C2.6 alkenyl, C2_6 alkynyl, C3_7 cycloalkyl and
C3_7 heterocycloalkyl; Ir is selected from C1_6 alkyl, C1,6 haloalkyl, C2.6 alkenyl. C2_6 alkynyl, C3_
7 cycloalkyl, C3_7 heterocycloalkyl and -(CH2),-4-phenyl; and optionally within each R substitutent. R’
and RI' or R" and RI, together with the atoms to which each is attached, are combined to form a 3- to
7- membered heterocyclic ring optionally comprising 1 to 2 heteroatoms selected from N, 0 and S as
ring vertices. 10.The compound of claim 7, or the pharmaceutically acceptable salt thereof, wherein L
is absent and E is selected from the group consisting of phenyl and pyridyl, and wherein optionally
fused to E is a ring selected from the group consisting of a pyrimidin-4-one ring, a pyrimidin-2- one
rng, a heRAent: HAG « AHRYFIHRNE THY wd A Faie D thea Py QIR LiNgsaRdipidaze e Eingp@odnan ring and
a thiophgae,fngnimhersindzand the ring optionally fused to E are each optionally independently
substituted. 11. The compound of claim 1, 2, 3. 5, 7, ,8 or 9, or the pharmaceutically acceptable salt
thereof, wherejn L is C1.4 alkylene or Ci_heterqalkylene, 12. The compgund of claim 1, 2, 3,5, 7, 8 or
o o th BharrhiCE TR SR b e St bt bk TS S REA H GHHE GFa consisting of
and 13eHRleSREEUNG S crattk 15O £ o terpHkMRAReutically acceptable salt thereof, wherein L is
present and E is selected from the group consisting of phenyl, pyridyl, pyrimidinyl, piperidinyl,
piperazidyl, moheholinmyoyrrdlidimyl  pYriolid Gn§loarfd aytblo byl amedtivkiéreirvgptiviaaly fused to E is a
pyridinehengfavdend@rieisng e gyd midinge greipiogn dspygimidin-2-one ring Or a dioxolane ring, and
wherein E and said, ring optionally.fused tg E are substituted=ith O to 6.substituents selected from
the group consist’ﬁc\!)g\%f fluoro, cﬁl/gﬁ)f\l\ﬁi?/@ﬁl?q, S %ﬁg-oa -W&-ZI-NRPR(L
-ZI-NRPC(0)OW anod -Rs, wherein RP and Rs' are each independentlyoselected from hydrogen. Ci_6
alkyl, 0_6 haloalk§i, €26 alkeny€ne; T2-6 alkynylérie-arid€1.6 hetgroaikytena?le is selected from
C1.6 alkyl, Ci_6 haloalkyl, C2_6 alkenyllj C2_6 alkynyl, C3.7 cycloalkyl, 03..7 heterocycloalkyl and
-(CH2)1-4-phengil; andsoptionall y within each R6 sybstituent RP and Rlar RR and;Rs, are combined to
form a 3- to 6- membered heterécyclic ring having fto 2 hetéroatoms selected fro N; 0O and S as ring
vertices. 14. Thée ch?_ound of claim 1, 2, 3, 5, 7 or 8, or the pharmaceutically acceptable salt thereof,
wherein E is phenyl and is mét 0 araos’a*bstitutedz;fm 9ptional|y§s%ﬁfqted Rs group selected

from the group consisting of: NNttN N(R1.2 N (R7) \N/2 f."(R?)O,O-ii?/NN
and E’/\/\S/‘:ﬁ%
13.  The compound of claim 11 or 12, or the pharmaceutically acceptable salt thereof,

wherein L. is present and E is selected from the group consisting of phenyl, pyridyl, pyrimidinyl,
piperidinyl, piperazinyl, morpholino, pyrrolidinyl, pyrrolidonyl and cyclobuty!, and wherein
optionally fused to E is a pyridine ring, a benzene ring, pyrimidin-4-one ring, a pyrimidin-2-one
ring or a dioxolane ring, and wherein E and said ring optionally fused to E are substituted with 0
to 5 R® substituents selected from the group consisting of fluoro, chloro, -NRPRY, -SRP, -S(ORR’,
-OR?, NRPC(O)OR’, -R’, -Z'-NRPRY, -Z'-NRPC(OYOR" and —R?, wherein R” and Rare each
independently selected from hydrogen. C; alkyl, C; haloalkyl, C; ¢ alkenylene, C, 4 alkynyiene
and Cy.¢ heteroalkylene; R' is selected from Ci4 alkyl, C; 4 haloalkyl, Co6 alkenyl, Co4 alkynyl,
Cs.7 cycloalkyl, Cs.7 heterocycloalkyl and —(CH,},4-phenyl; and optionally within each RS
substituent R” and RY or R” and R, are combined to form a 3- to 6- membered heterocyclic ring
having 1 to 2 heteroatoms selected from N, O and S as ring vertices.

14. The compound of claim 1, 2, 3, 5, 7 or 8, or the pharmaceutically acceptable salt thereof,
wherein E is pheny! and is meta or para substituted with an optionally substituted R® group
selected from the group consisting of:
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(F17)0.1 15.The compound of claim 1, 2, 3, 5, 7,8 or 9, or the pharmaceutically acceptable salt
thereot_wherein E is selected from the group consisting of 16.The compound of claim 1. 2, 3,5, 7, 8
or 9, or the pharmaceutically acceptable salt thereof, wherein E is selected from the group consisting
of /- / r-\\NC H3 H3C r-\\ NCH3

N~y
N : N"’\(R Jo-2
(R7),. —f—/\ £ = 53R o3 f%/l\x(
0-3 | _N (Ry)os_i_ S
1 a - N s 311‘\ aﬂd NYN
(R4

15. The compound of claim 1, 2, 3,5, 7, 8 or 9, or the pharmaceutically acceptable salt

thereof, wherein E is selected fr om the group consisting of

SR B,

RNV
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17. The compound of claim 1, 2, 3 or 5, or the pharmaceutically acceptable salt thereof, wherein L is
absent and E is hydrogen or halogen. 18. The compound of claim 1, 2,3 or 5, or the pharmaceutically
acceptable salt thereof, wherein L is selected from the group consisting of C1 heteroalkylene, Cl_o
alkylene, C2.6 alkenylene and C24, alkynylene, each of which is independently optionally substituted;
and E is hydrogen. 19. The compound of claim 18, or the pharmaceutically acceptable sail
thereof,_wherein L is an optionally substituted C1_4 heteroalkylene. 20. A compound, or a
pharmaceutically acceptable salt thereof, wherein said compound is selected from the group
consisting of 2-( 1 -(benzo[d]th iazol-2-ylcarbamoy1)-1 .2,3.4-tetrahydroquinolin-7-
6-(1-(benzo[d]thiazol-2-ylcarbamoy1)-1,2,3,4-tetrahydroquinolin-7-
6-(4-(benzo[d]thiazol-2-ylcarbamoyfy<l-methyl-1,2,3,4-tetrah ydrogy6-(15(benzo [d]thiazol-2-yi carbam
oy1)-1,2,3 ,4-tetrahydroquin olin<- acigy 6={"1 -(benzo [d]thlazol -2-y%
Hi5C

g/ mayl)- 1
,2,8,4-tetrahydroquinol in-7-

2,3,4-te roq uinohiR-7-.6-(1 > zo[d]thlafl
(cyclobutylmetkye Wblcol idn6-(1-(benzo[d] H-1'2.3,4-tetrahydroquinolin-7-
ypethoxy) ic aC|d; 0 enzo[d]thlazol -2-yleg rno? )-1 .2y3:4=tetrahydroquinol in-7

morphollnopropoxy)plcol|n|c acig6(1- (benzo[dlthlazol 2 -ylearbamoy3-1.2,3,4-tetrahydroquinolin-7
(dimethyla mo)eth plperazi @ %xy)plcollnlc aci
O/ ) l

6-(1-(benzogitht arba o) - trahyd CH,
6-(1-(benzol zol- -yIc nafmoyl)-1,23,4-te ahydroq ingli -7 -0 -(benzo ,h(
azol-2-ylgarbamoy1)- 4 tetrahydroqu |n\*m€5nethy1 uIforﬁ/l)phenyl)p|coI|nlccaa|d 6-(1

-(benzoldithiazol- -2- ylcarbamoyl) 1, 2.3.4- tetrahydroqumolln- ypethoxy)picolinic acid;
6-(1- (benzo[d]thlazol -2- ylcarbamoyl) 1,2.3,4- tetrahydroqu nol ethoxy)picolinic acid;
h oo T e
) )
HsC ,
w 'Y

Cl P
b3



,4Joxazin-6-y)-3-(3-(pyridin- 4-yl)propoxy)picolinicd 4-yppropoxy)picolinic acid;
6-(1-(benzo[d]thiazol-2-ylcarbamoy1)-1 .2,3.4 tetrahydroq u inol in-7-y1)-3- (phenylethynyl)picolinic
acid; (E)-6-(I -(benzo [d]thiazol-2-ylcarbamoyl)-1 ,2,3,4-tetrahydroquino lin-7-y1)-3-(4-
fluorostyryl)picolinic acid; 6-(I -(benzo[d]thiazol-2-y1 carbamoyl)-1.2.3,4-tetrahydroquinolin-7-y1)-3-(4-
fluorophenethoxy)picolinic acid; 6-(1-(benzol[dithiazol-2-ylcarbamoy1l)- 1 ,2,3,4-tetrahydroquinol
phenoxyethoxy)pi co linic acid;
6-(4-(benzo[d]thiazol-2-ylcarbamoyl)-3,4-dihydro-2H-benzo[b][1,4goxazin-6-y1)-3-(3-
phenoxypropoxy)picolinic acid; 3-(2-(3-aminophenoxy)ethoxy)-6-( |
-(benzold]thiazol-2-ylcarbamoyl)-1,2,3.4- tetrahydroquinolin-7-yDpicolinic acid; 6-(1 -(benzo
[d]thiazol-2-y1 carbamoy- 1,2,3,4-tetrahyd roq uinol chlorophenyl)propoxy)picol in ic acid; 6-0 -(benzo
[d]thiazol-2-ylcarbamoyl)-17Z3,4-tetrahydroquinol methoxypheneth oxy)picol in i ¢ acid;
6-(4-(benzo[d}thiazol-2-yl oyl)-j=methyl-1,2,3,4-tetrahydroqu in oxalin-6-y1)-3-(3 - ph
enoxypropoxy)pi col ini ¢ acid; u;(ﬁlr%ljn ometh yl)phenoxy)ethoxy)-64 1 -(benzo [d]thi
azol-2-ylcarbamoy1)- 1 .2,3,4- tetrah uinolin-7- yl)pl colinic acid; 6-(1 -(benzo[d]th iazol-2-y1
carbamgyl)- 1 ,2,3,4- tetrahydrod\‘ lin-7 (441 ﬂﬁenyeplcollnlc acid; 6-(1 -(benzo

; ) F o) phenethoxy)picol in ic acid; 6-(l

iazol-2-ylca
icol inic acid;

16. The compound of claim 1, 2,3, 5. 7, 8 or 9, or the pharmaceutically acceptable salt

thereof, wherein E is selected from the group consisting of
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6-(1 -(benzo [Oh iazol-2-ylcarbamoy1)-1 ,2,3,4-tetrahydroquinolin-7-y1)-3-(3-(3-
(dimethylamino)phenoxy)propoxy)picolinic acid; 6-(1 -(benzo
[d]thiazol-2-ylcarbamoyl)-1,2,3,4-tetrahydroquinolin-7-y1)-3-(2-(4- (dimethylam ino)benzyl am i
no)ethoxy)picolinic acid;
6-(1-(benzo[d]thiazol-2-ylcarbamoy0-1,2,3,4-tetrahydroquinolin-7-y0-342-(4-(tert- butoxycarbon
ylamino)phenoxy)ethoxy)p i col in i ¢ acid;
6-(1-(benzo[d]thiazol-2-ylcarbamoy1)-1.2,3,4-tetrahydroquino n-7-y1)-3-(2-(3-(tert-
butoxycarbonylamino)phenoxy)ethoxy)picolinic acid; 6-(1-(benzo [Oh iazol
-2-ylcarbamoy1)-1,2,3,4-tetrahydroquinolin-7-y1)-61-(4-methylpiperazin-1-

y1)-3,3"-pipyridine-2-carboxylic acid; 7 N

3-(3-(behza 318’0x01 5-yloxy)propoxy)-6-(1-(bernzgld]thiazol-2-ylcarbamoyiyz12,3,4-
tetrahydroquinolin-7-yDplcolinic agid; bepzo{d]th 1azol-2-y1 catha rnoyl) 1 Zﬁﬂeﬂahydroq uinol
in-7-y1)-3-(2-(2.2.4,7- tetrah‘néi'ﬁyl di hydros umo?ﬁ-@flz ) i c acid,;

6-(1-(benzo[d]thiazol-Z%ftcarbamoy1)-1,2,3,4-tetrahydisquinolin-7-y*H-2 (1 benzyl pyrazol-
4-yl)picolinic acid; 6- (1 (benzo[d]th|azoIH25-\yIcarbarnoy1) 1,2,3,4- tetrahydroqum

olin-7-y0-3-(bip
) 470 bz 2@ 5.4)
|azol-”2 y|>

3-(3((3-4mf
3, mﬂ\ahydrg 1)- - ethyl -4-0x0-3,4-
carb@__gy % 3,4-tetrahydroq uin ol
in-7-yl)-3- (naphthal en-2- y|)pI€0|InIC acld; 6-(I=(benzo [d]thiazol-2-y1
carbamoyl)-1,2,3.4-tetrahydroquinolin-7-y0-3-(3-(qu nolin-8- yloxy)propoxy)plcollnlc acid,
2-(1-(benzol[d]thiazol-2-y1carbamoyDindolin-6-yl)thiazole-4-&&tboxylic acid:
azo:y-z—ylcarba -2,3, etrahy
>-hnic acid; -+ -
N N/
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5-(4-rnethoxyphen y1)-2-0 -(th iazol -2-ylcarbamoy1)-1,2,3,4-tetrah ydroqu in oli n-7-yl)th iazole-4-
carboxylic acid;
5-(4-methoxypheny1)-2-(1-(4-methylthiazol-2-ylcarbamoyl)-1,2,3,4-tetrahydroquinolin-7-
yl)thiazole-4-carboxylic acid; 5-(4-methoxyphenyl)-2-(1-(5-methylthiazol-2-yi
carbamoyl)-1,2,3,4-tetrahydroquinolin-7- y1)th iazole-4-carboxylic acid;
2-(4-(benzold]thiazol-2-ylcarbamoy1)-3,4-dihydro-2H-benzo[b][1,4]oxazin-6-y1)thiazole-4-
carboxylic acid; 2-(4-(benzol[d]thiazol-2-ylcarbamoy1)-3,4-dihydro-2H-benzo[b][1,4]oxazin-6-y1)-5-
chlorothiazole-4-carboxylic acid;
2-(4-(benzo[d]oxazol-2-ylcarbamoy1)-3,4-dihydro-2H-benzo[b][1,4]oxazin-6-yOthiazole-4- carboxylic
acid; (E)-2- ( I (benzo&d]thlazol -2-ylcarbamoy1)-1,2,3,4- tetragy inolin-7-y1)-5-(prop-1-

enyl)thiz arbo acid;
6-(4-(be PfiazOk2- carbamoy1)-3,4-dihydro-2H- benzo[b][l,
6-(1-(benzo d]thiazol42-yI )-1,23, A~tetrahyd inolin-7-y

2-(4-(quinolin-2- ylcar‘lbam.(my C4 dlhyd'é ? : | loxazin-®-yOthiazole-4-carboxylic acid;
2-(4-(benzo[d]thiazol-2-y1carb&moy1)-3,4-cdit nzo[b][l,ﬂ]d%&zin-6-yl)-5-
3

xazin-6-yppicolinic acid;

phenylthiazole-4-carboxylic acid;

2-(4-(benzoldlthiazol-2-ylcarbamoy1)-3,4-dihydro-2H- benzo’[E[['l/A]oxazin-6-y1)-5-(4-
fluorophenyl)thiazole-4-carboxylic acid;

2-(4-(benzo[d]thiazol-2-ylearbarnoy1)-3.4-di - enzg;}b][lA]oxazin-6-y1)-5-(3-
fluorophenyl)thiazole-4-carboxylic acid; 2-(1-(ben y4o) [d azol-2-y1 carbamoyl)-1.2.3,4-tetrah ydroq u

o 0—CH;
, ,4 tetrahydroqumollnc'ﬁ'yl) 5-(4-,

)

CHs
H3C

oo é@ 8 8"

HaC CH3
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methoxyphenyl)thiazole-4-carboxylic acid;
2-(4-(benzol[d]thiazol-2-ylearbamoy1)-3,4-dihydro-2H-benzo[b][1,4]oxazin-6-y1)-5-(4-
carboxyphenypthiazole-4-carboxylic acid;
2-(4-(benzoldithiazol-2-ylcarbamoy1)-3,4-dihydro-2H-benzo[b][14]oxaz 6-y1)-5-(4-
methoxyphenoxy)thiazole-4-carboxylic acid;
2-(4-(benzoldithiazol-2-ylcarbamoy1)-3,4-dihydro-2H-benzo[b][1,410xazin-6-y1)-5-(4-
methoxyphenoxy)thiazole-4-carboxylic acid,;
2-(1-(benzol[d]thiazol-2-ylcarbamoy1)-1.2,3,4-tetrahydroquinolin-7-y1)-5-(4-
fiuorophenoxy)thiazole-4-carboxamide; 2 (I

-(benzold]thiazo1-2-ylcarbamoyl)- 334
methoxyphenyl)thiazol&%4-¢dkboxylia
2-(1-(6-fluombenzofli]thigZotZtylcarbas
methox p grthi [

carboxylic aC|d 2-(1 (benzo[‘%thlazol -2-ylcarbamoy1)-1.2,3,4-t¢
ethoxyphenyOthiazole-4-carboxylic acid;

2-(4-(benzoldithiazo1-2-ylc -3.4-dillydro-2H-be 4]oxazin-6-y1)-5-(methyl(2-
phenoxyethyDamino)thiazole- pxylic acid;
2-(4-(benzol[d]thiazol-2-ylcarbamoy1)-34-difydro-2H-benzo[b][1 zin-6- yl) -5-(4-
phenylbutypthiazole-4=€arboxylic acid ) 1 -(benz lazol-2- ba no ,2,3.4-tetrahydroqu
nolin-7-yI]5-(3- ropyethla ole-4-carl3o id; 2-(I

(benzo[d]t\lﬁzgl 2-ylcarbamoy1)-1.2, ? 4- tetrahydroqulgn -7-y1)- 5?4-7
isopropoxyphenyl)thiazole-4 oXyjlic acid; ;

2-(1-(benzold |azoI 2-ylcarba 2 3 4}Qtrahydr lin-7-y (3-fluor

isoprop x,w oled4-car i 20 \(2“ @
(benzo[d] a Ica oyl)- T 4- etr éh?c;roqumo -y )5 hoxyp [)-and
N,N-di eth zoIe 4-carboxamide;

5-(3-(3- pr/ no@gy)propyl) 2-(1-(benzo[d]thiazol-2-ylearbamoyl)-1,2,3,4-

tetrahydroqumolln -7-yBthiazole-4-carboxylic acid;
5-(3-(4-(aminomethyl)phenoxy)propyl)-2-(4-(benzo[d]thiazol-2-ylcarbamoy1)-3,4-dihydro-21-1-

benzo[ 4] zm -6-yl)thja ac
2-(1- (b?£0[d niazor- %g%%%%%ﬁag?/% ?Ib 3" %%5 te%r@ﬁ)?é}%a"&%% aly g senighlg ja thereot

wherem I is absent and E is hydrogen or halogen.

8. The compound of claim 1, 2, 3 or 5, or the pharmaceutically acceptable salt thereof,
wherein L is selected from the group consisting of Cy.4 heteroalkylene, C¢ alkylene, Cog
alkenylene and Cy alkynylene, each of which is independently optionaliy substituted; and E is

hydrogen.

19.  The compound of claim 18, or the pharmaceutically acceptable salt thereof, wherein L is
an optionally substituted C, 4 heteroalkylene.

20. A compound, or a pharmaceutically acceptable salt thereof, wherein said compound is

selected from the group consisting of
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butylphenoxy)propypthiazole-4-carboxylic acid;
2-(1-(benzol[d]thiazol-2-ylcarbamoy1)-1.2,3,4-tetrahydroquinolin-7-y1)-5-(3-(4-(te - butoxycarbonylam
in 0)phenoxy)propyl)th i azole-4-carboxylic acid; 2-0
-(benzold]thiazol-2-ylcarbamoy1)-1,2,3,4-tetrahydroquinolin-7-y1)-5-(3-(3-(tert-
butoxycarbonylamino)phenoxy)propypthiazole-4-carboxylic acid; 2-(4-(benzo[d]thiazol-2-ylcarbamoy
)-3,4-dihydro-2H-benzol[b][ | Aloxazin-6-y1)-5-(3-(4-((tert-
butoxycarbonylainino)methyl)phenoxy)propypth iazole-4-carboxylic acid;
6-(4-(benzo[d]thiazol-2-ylcarbamoy1)-34-d ihydro-2H-benzo[bill ,410xazin-6-y1)-3-(3- ph
enylpropoxy)picolin ¢ acid; 3-(3-phenylpropoxy)-6-(4-(pyrazolo[] .5-alpyri din-2-ylcarbamoy1)-3.4-di

hé/dro-%bﬁ'ﬂégﬁ t%ﬂ%@zj!}zﬁ%%ii%%ﬂiﬁ2§]@%%?Qhﬁ!ﬂ%%é%@ﬂﬂh7i%%ﬁh%ﬂﬂféﬂQ%EB&;%)C de3-4-tetrah
ydroquin ol jn -7-y1)-3-(3- nylpr picolinic acid;. . Y o
A A e S b A G e B s TR e s e T
benzo[b}[#:#xoxaHiibiaat)-dartoxamide;-pmehyl-1.2,3,4-tetrahydroquinoxalin-6-yl)picolinic acid;
-(benza{d]thiszebRiyisarbarmaybime3d-tetahyeiaauinalinntiid )75y (hiphebyb-dmpicolinic
yOthiazoIe-4-%a¥éQoxylic acid; 5-(4-0 H-pyrazolo [3 ,4-d]pyrim i din - -yl)ph enoxy)-24 1 -(benzo
[dIthiazol-2-yl carbamoyl)-1 ;2,3.4- tetrahydroquinolin-7-yl)thiazole-4-carboxylic ac'id;.and. 3-(3-(4-0
H-pyraéoﬁéléﬁza}Wh%rh%:g/,lfﬁﬁ%ﬁ%&wpw@fyﬁ%@@mﬁfeﬂaﬁm Fj-g-outoxypicolinic acid;
yicarbafrOybeiz2| 8] thirewhbyd cotjuimotiti-1.3 O thismaledrasaribokiyli¢-abid- 21.A pharmaceutical
composition compsisingRemempesngiohai@m 1 or the pharmaceutically acceptable salt thereof, and
at least one pharmaceutically acceptable diluent, carrier or excipient,, 22.A,60 -6f any one of
claims ?9@“9%“5? ﬁéﬁ lp _gﬁr?)ﬁ_é%al%gngl?f ﬁcggbfgtﬁeeﬁggﬁs trﬁg}igé??lgo? Gé)e“iﬁ(%gﬁaégg g(gégz&}o?oma,
bladder cancet)pliAzreRife tdhaeidiskin cancer, cancer of the head or neck, cutaneous or intraocular
melanoénd -(earizd |danodr? bieast-camder . Digrretchnderwardinefd)ef-the fallopian tubes, carcinoma

of the endomqyg%gog%ﬁ}ggw?ggg@n@@&% carcinoma of the vagina, carcinoma of the vulva, bone
ancer,.c

cancer, ovarjian cancer, cervica ancer, rectal cancer, cancer of.the anal region,
stomach 4 8&%"3‘@@‘?&8@?@%‘51%5‘_3“&?@%;@%%& %f% nd %lﬁ%%ﬁé%?@ﬁ%i@ﬁ@f faphocytic leukemia,
esophageal cétiseiheiameiae SO RiRfRFHd siheheanpidrike@fdocrine system, cancer of the
thyroid glanthepaniemafAhe pacatbyreigiplnag, canceryofdhe adienaliglandesaisioniaiof:saft tissue,
cancer of {hg,Wihiascancen aline nenis: testicuar caneetianaiecsliviancanses (henaie and billiary

duct), primary or sec ndary central nervous system tumor, primary oy, secondary brain tumor,
Hodgkirqréldfgg%ojggﬁ%léyzéﬁﬁﬁmmgﬁpé it ﬁ?gﬁg‘é( %‘iméﬂgfﬁi@ﬁiﬁ,&ymphocytic lymphomas,
lymphoblastic (eeaketmidioiatlicien imphontaadihphoid malignancies of T-cell or B-cell origin,

melanogg,.-(BeHliple el sy eidleanaen, ovariat-cangeuiantsmall celidupgrimcer, prostate
cancer, small szgﬁ“{%ﬁ?g cer. cancer of the kidney and ureter, renal cell carcinoma, carcinoma of the
renal pelvis, ne plasms o the central nervaus system, primary central nervous. iystem lymphoma, non
Hodgkiffs iyersweliihieia-siae hamevs: E}T%ﬁﬁ%“‘ffé?ﬁy&ﬁfi%éﬂOéi’ﬂ]ﬁétvr&)'éd«%f@ﬁﬁﬁ, %dfenocortical
cancer, gall bladebrcancadjmancet; of the spleen, cholangiocarcinoma, fibrosarcoma, neuroblastoma,

retinoblasitama. ol rahnatioRhargof iuadnatipRl H-heado i cOMBRMAR ef FHorI@ Jrianthe
pharmaceutlc%i%/l a?geg}gagjle gi?rlltl éhe{gof, or a pharmaceutical composition thereof, for use in treating a
disease or con ti)é’n au d, exacerbated 2/ or resulting from an excess of, or undesired activation of,

platelet§-in-gbgardaithiazad2-Wosshpsund lof-Eoriat diatiaoiaf nibcsutically acceptable salt
thereof, or a plaemaeguiicaiptaripasitiah thereof, for use in reducing circulating platelet count in a

patient. (E)-6-( 1-{benzo[d]thiazol-2-ylcarbamoyl}-1,2,3 4-tetrahydroquinolin-7-yl)-3-(4-
fiuorostyryl)picolinic acid; '
6-(1-{benzo[d]thiazol-2-ylcarbamoyl)-1,2.3,4-tetrahydroquinolin-7-yl)-3-(4-
flucrophenethoxy )picolinic acid;

210f



25. The compound of claim 23 or 24, or the pharmaceutically acceptable salt thereof, wherein said
disease or condition is selected from the group consisting of essential thrombocythemia, polycythemia
vera, M7 acute myelogenous leukemia, restenosis, cardiovascular disease, perioperative antiplatelet
therapy and device-associated thrombi. 26. A use of a compound of any one of claims 1 to 20, or
the pharmaceutically acceptable salt thereof, in the manufacture of a medicament for the treatment of
a disease or condition caused, exacerbated by or resulting from an excess of, or undesired activation
of, platelets, or for reducing circulating platelet count in a patient. 27. The use of claim 26, wherein
said disease or condition is selected from the group consisting of essential thrombocythemia,
polycythemia vera, M7 acute myelogenous leukemia, restenosis, cardiovascular disease, perioperative

antiplatglﬁt Eg%qmm%@\élcégcm%ﬂyq t;hgqmpgrah dré ng%u;s Q1 f3c$§|m 26, wherein said disease

or condition is ?ﬁelected from g?roup onS|sf|ng of meso hioloma, bladder cancer, pancreatic cancer,

skin cancer, c8 %@ﬁéﬁ’ﬂh@ﬁ@é\% H&8&k: cutaneous or intraocular melanoma, ovarian cancer, breast
cancer,%&‘éﬁh@l@dﬁ&@ﬁ?@%ﬂr@rﬁéﬂﬂ@@ﬁﬁ@ faftophiitatésbearelhdhaloraria-éridoédrium, carcinoma of
the cervix, car@kaﬁm@@f)ﬁ@gﬂgmge@mmoma of the vulva, bone cancer, ovarian cancer, cervical

cancer, ch g%n gg %ﬁ?@éﬂn gg{ 6C(31n @ﬁ‘%* %%,ba}%gﬁcppaqper gastrointestinal

(gastrlc co recta chro ocytlc kemia, eésophageal cancer, cancer of the
smalll |ntestlnetegéli‘%‘é‘r"ﬂ‘f‘%‘%ﬁdgé?ﬂﬁg g&}% ; cancer of the thyroid gland, cancer of the parathyroid
gland, éahh—évmﬁﬁﬁé]@aﬂmiaﬂ-glamﬁasmdbmaBlﬂst@ft&isshleqt@&nb&ﬁeﬂﬁlﬁe@*&hra cancer of the penis,

testicular canmﬂh%@;%}gwxgﬁ]g@rm%ic and billiary duct), primary or secondary central
nervou%ﬂs eégztgwﬁl%o imary or sec rﬂdﬁ@ﬁbﬁ Q{al,f]}m r&fﬁl{-llgg) ﬁlg gbﬁe(?se chronic or acute

leukemia, chronic kemla ocytlc ymp tic leukemia, follicular
Iymphoma lyrijsHesTE TGH&H@’ ”‘F“t@‘ﬂ“i‘)rB ceII orlgln melanoma, multiple myeloma, oral cancer,

ovariantancem nodhdiaadl it anopoaiyter -prosthie Lapestrsmalb oathdanreduyteB-Cancer of the
kidney and ur mggy@loﬁgu)%[&gmmgc@rcmoma of the renal peIV|s neoplasms of the central

e e s e g o et e e i
the spleen, chislalpideareimdma-fibrordieisragidheuroblastoma and retinoblasﬂoma, or a combination
thereof 6-( 1-(benzo[d]thiazol-2-ylcarbamoyl)-1,2,3,4-tetrahvdroguinolin-7-y1)-3~(4-tert-
butylphenylpicolinic acid; _
6-(1-(benzo[d]thiazol-2-vlcarbamoyl)-1,2.3 4-tetrahydroquinolin-7-y1)-3-(4-
(dimethylamino)phenethoxy)picolinic acid;
6-(1-(benzo[d]thiazol-2-yicarbamoyl)-1,2,3 4-tetrahydroguinolin-7-y1)-3-(2-(3-
{dimethylamino)phenoxyjethoxy)picolinic acid;
6-(1-(benzo{dithiazol-2-ylcarbamoyl}-1,2,3 4-tetrahydroquinolin-7-y1}-3-(4-(4-
methoxyphenyl)butoxy)picolinic acid;
6-{1-(benzojd]thiazol-2-ylcarbamoyl)-1,2,3 4-tetrahydroquinolin-7-y1)}-3-(3-(4-
(dimethylamino)phenyl)propoxy)picolinic acid;
6-(1-(benzold]thiazol-2-ylcarbamovl}-1,2,3,4-tetrahydroquinolin-7-y1}-3-(3-(4-
{dimethylamino)phenoxy)propoxy)picolinic acid;
6-(1-(benzo[d|thiazol-2-ylcarbamoyl)-1,2,3 4-tetrahydroquinolin-7-yi)-3-(3-(3-
(dimethylamino)phenoxy)propoxy)picolinic acid;
6-(1-(benzo|d|thiazol-2-ylcarbamoyl)-1,2.3,4-tetrahydroquinolin-7-y1}-3-(2-(4-
(dimethylamino)benzylamino)ethoxy)picolinic acid;
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6-(1-(benzo[d]thiazol-2-ylcarbamoyl)-1,2,3 4-tetrahydroquinolin-7-yI)-3-(2-(4-(tert-
butoxycarbonylamino)phenoxy)ethoxy)picolinic acid;
6-(1-(benzold]thiazol-2-ylecarbamoyl)-1,2,3 . 4-tetrahydroquinolin-7-y-3-(2-(3-(tert-
butoxycarbonylamino)phenoxy)ethoxy)picolinic acid;
6-(1-(benzo[d]thiazoi-2-yicarbamoyl)-1,2,3,4-tetrahydroquinolin-7-y)-6'-(4-methyipiperazin-1-
y1)-3,3"-bipyridine-2-carboxylic acid;
3-(3-(benzo[d][1,3]dioxol-5-yloxy)propoxy}-6-( 1 -(benzo[dlthiazol-2-ylcarbamoyi)-1.2,3 4-
tetrahydroguinolin-7-yl)picolinic acid;
6-(1-(benzoidithiazol-2-ylcarbamoyl)-1,2,3,4-tetrahydroquinolin-7-y1)-3-(2~(2.2.4,7 -tetramethy!-
3,4-dihydroquinoiin-1(2H)-yl)ethoxy)picolinic acid;
6-(1-(benzo{d]thiazol-2-ylcarbamoyl)-1,2,3,4-tetrahydroguinolin-7-yl}-3-( 1 -benzyi- 1 H-pyrazol-
4-yhjpicolinic acid;
6-(1-(benzoldithiazol-2-ylcarbamoyl)-1,2,3,4-tetrahydroquinolin-7-yl}-3-(biphenyi-4-
ylmethoxy)picolinic acid;
3-(3-((3-aminophenoxy)methylyphenyl}-6-(1-(benzofd]thiazol-2-ylcarbamoyl)-1,2,3,4-
tetrahydroquinolin-7-ypicolinic acid;
6-(1-(benzo[d}thiazoi-2-yicarbamoyl}-1,2.3,4-tetrahvdroguinolin-7-yl)-3-(3-((3-(tert-
butoxycarbonyiaminojphenoxyymethyi)phenylipicolinic acid;
6-(1-(benzo[d]thiazol-2-ylcarbamoyi}-1.2,3,4-tetrahydroquinolin-7-y1}-3-(1 H-indol-5-
yhpicolinic acid;
6-(1-(benzo[d}thiazol-2-ylcarbamoyi)-1,2 3 4-tetrahydroquinolin-7-y1)-3-(2-methyl-4-0x0-3,4-
dihydroquinazolin-6-yhpicolinic acid;
6-{1-{benzo[d]thiazol-2-ylcarbamoyl}-1,2,3,4-tetrahydroquinolin-7-yi}-3-(naphthalen-2-
yhpicolinic acid;
6-( 1-(benzo[d]thiazol-2-ylcarbamoyl)~1,2,3.4-tetrahydroquinolin-7-y[)-3-(3-(quinolin-8-
yloxy)propoxy)picolinic acid;
2-{1-(benzo[d]thiazol-2-vicarbamoyilindolin-6-yl)thiazole-4-carboxylic acid;
6-(1-(benzoldlithiazol-2-yvlcarbamoyl)-2.3,4,5-tetrahydro-1 H-benzo[bjazepin-8-y1)-3-(3-
phenyipropoxy)picolinic acid;
5-(4-methoxyphenyl)-2-(1-(thiazol-2-ylearbamoyl)-1,2,3,4-tetrahydroquinolin-7-yljthiazole-4-
carboxylic acid;
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S-(4-methoxyphenyl)-2-(1-(4-methylthiazol-2-ylcarbamoyl)-1,2,3.4-tetrahydroquinolin-7-
yhithiazole-4-carboxylic acid;

5-(4-methoxyphenyl)-2-(1-(5-methylthiazol-2-ylcarbamoyl}-1,2,3,4-tetrahydroquinolin-7-
yhithiazole-4-carboxylic acid;

2-(4-(benzo[d]thiazol-2-yicarbamoyl)-3,4-dihydro-2H-benzo[b][1,4]oxazin-6-ylthiazole-4-
carboxylic acid;

2-(4~(benzo[d]thiazol-2-ylcarbamoyl}-3,4-dihvdro-2H-benzo[bl] 1,4 }oxazin-6-yl)-5-
chlorothiazole-4-carboxylic acid;

2-(4-(benzo[d]oxazol-2-ylcarbamoyl)-3,4-dihydro-2H-benzo[b][ 1,4 ]oxazin-6-ythiazole-4-
carboxylic acid;

(E)-2-(1-(benzol[d]thiazoi-2-yicarbamoyl)-1.2,3 4-tetrahydroquinolin-7-y1}-5-(prop-1-
enyl)thiazole-4-carboxylic acid;

6-(4-(benzo[d]thiazol-2-ylcarbamoyl}-3,4-dihydro-2H-benzo[b]| 1,4]oxazin-6-yl)picolinic acid:

6-(1-(benzo[djthiazol-2-ylcarbamoyl)-1,2.3,4-tetrahydroguinolin-7-y[)picolinic acid;

2-(4-(quinolin-2-ylcarbamoyl)-3,4-dihydro-2H-benzo[b}[ 1,4joxazin-6-yl)thiazole-4-carboxylic
acid; '

2-(4-(benzo[d]thiazol-2-yicarbamoyl)-3,4-dihydro-2H-benzo[b][ 1,4 joxazin-6-y1)-5-
phenyithiazole-4-carboxylic acid;

2-(4-(benzo{d}thiazol-2-ylcarbamoyl}-3,4-dihydro-2H-benzo[b][1,4]oxazin-6-yl)-5-(4-
fluorophenyljthiazole-4-carboxylic acid;

2-(4-(benzoidjthiazol-2-ylcarbamoyl}-3.4-dihydro-2H-benzeo[b)! [ 4loxazin-6-yI)-5-(3-
fluorophenyljthiazole-4-carboxylic acid;

2-(1-{(benzo[d]thiazol-2-ylcarbamoyl)-1.2,3,4-tetrahydroquinolin-7-y1}-5-phenyithiazole-4-
carboxylic acid;

2-(1-(benzo|d]thiazol-2-ylcarbamoyl}-1,2,3.4-tetrahydroguinolin-7-yl}-5-phenoxythiazole-4-
carboxylic acid;

2-(4-(benzo[d]thiazol-2-ylcarbamoyl}-3.4-dihydro-2H-benzo[b]{ | .41oxazin-6-y1)}-5-p-
tolylthiazole-4-carboxyiic acid:

2-(1 —(benzo[d]thiazoi—%y‘lbarbamoyl)— 1,2.3.4-tetrahydroquinolin-7-y1}-5-(4-
fluorophenoxy)thiazole-4-carboxylic acid;
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2-(4-(benzo[d]thiazol-2-ylcarbamoyl)-3,4-dihydro-2H-benzo[b][ 1,4Joxazin-6-y1)-5-(4-
methoxyphenylthiazole-4-carboxylic acid;

2-(4-(benzo[dthiazol-2-yicarbamoyl)-3,4-dihydro-2H-benzo[b]{1,4]oxazin-6-yl)}-5-(3-
methoxyphenyl)thiazole-4-carboxylic acid;

2-{(4-(benzojd]thiazol-2-ylcarbamoyl}-3.4-dihydro-2H-benzolbl[ 1,4 ]oxazin-6-yl)-5-(4-
carboxyphenyl)thiazole-4-carboxylic acid;

2-(4-(benzoidJthiazol-2-ylcarbamoyl)-3,4-dihvdro-2H-benzof{b][ |.4joxazin-6-vi)-5-(4-
methoxyphenoxyjthiazole-4-carboxylic acid;

2-(4-(benzo[dthiazol-2-ylcarbamoyl)-3,4-dihydro-21-benzo[b]| 1 ,4]oxazin-6-y1)-5-(4-
methoxyphenoxy thiazole-4-carboxylic acid;

2-(1-(benzo[d]thiazol-2-vicarbamoyl)-1,2,3,4-tetrahydroquinolin-7-yl)-5-(4-
fluorophenoxy)thiazole-4-carboxamide; ,

2-( 1-(benzo[d}thiazol-2-ylcarbamoyl)-1,2,3,4-tetrahyvdroquinolin-7-y1}-5-(4-
methoxyphenyl)thiazole-4-carboxylic acid;

2-(1-(6-fluorobenzo[d}thiazol-2-ylcarbamoyl)-1,2,3,4-tetrahydrogquinolin-7-y1)-5-(4-
methoxyphenyhthiazole-4-carboxylic acid,;

2-(4-(benzo[dithiazol-2-ylcarbamoyl)-3,4-dihvdro-2H-benzofbli 1,4 loxazin-6-y1}-5-(3-(pyridin-
4-ylthio)propylithiazole-4-carboxylic acid;

(E)-2-(1-(benzo[d}thiazol-2-ylcarbamoyl)-1,2,3,4-tetrahydroquinolin-7-yl}-5-styryithiazole-4-
carboxylic acid;

2-(1-(benzo[d]thiazol-2-yicarbamoyl}-1,2,3 4-tetrahydroquinolin-7-y1)-5-(4-
ethoxyphenyl)thiazole-4-carboxylic acid;

2-(4-(benzoid]thiazol-2-ylcarbamoyi}-3,4-dihydro-2H-benzo[b][ 1,4 joxazin-6-y1)-5-(methyl(2-
phenoxyethyl)amino)thiazole-4-carboxylic acid;

2-(4-(benzo[d|thiazol-2-vicarbamoyl)-3,4-dihydro-2H-benzo[b][ 1.4 ]oxazin-6-yl)-5-(4-
phenylbutyhthiazole-4-carboxylic acid;

2-(1-(benzo|dfthiazol-2~ylcarbamoyl)-1,2,3 4-tetrahvdroquinolin-7-yl)-5-(3-
phenoxypropyhthiazole-4-carboxylic acid;

2-(1-(benzo[d]thiazol-2-yicarbamoyl)-1,2,3 4-tetrahvdroquinolin-7-y1}-5-(4-
isopropoxyphenyi)thiazole-4-carboxylic acid;
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2-{1-(benzo[d]thiazol-2-ylcarbamoyl}-1,2,3,4-tetrahydroguinolin-7-yl)-5-(3-fluorc-4-
isopropoxyphenyljthiazole-4-carboxylic acid;
2-(1-(benzo[d]thiazol-2-ylcarbamoyi}-1,2.3.4-tetrahvdroguinolin-7-yl)-5-(4-methoxyphenyl -
N,N-dimethylthiazole-4-carboxamide;
5-(3-(3-aminophenoxy)propyl)-2-(1-(benzo[d]thiazol-2-ylcarbamoyi)-1,2,3,4-
tetrahydroquinolin-7-ylthiazole-4-carboxylic acid;
5-3-(4-(aminomethyl)phenoxy)propyl)-2-(4-(benzofd]thiazol-2-vicarbamoyl}-3,4-dihydro-2H-
benzo[b][1,4}oxazin-6-yl)thiazole-4-carboxylic acid;
2-(1-(benzo[d}thiazol-2-ylcarbamoyl)-1.2.3,4-tetrahydroquinolin-7-y1)-5-(3-(4-tert-
butylphenoxy)propylthiazole-4-carboxylic acid;
2-{1-(benzo[d]thiazol-2-ylcarbamoyi)-1,2,3.4-tetrahydroquinoiin-7-y1)-5-(3-(4-(tert-
butoxycarbonylamino)phenoxy)propylthiazoie-4-carboxylic acid;
2-{i-(benzo[d]thiazoi-2-ylcarbamoyl}-1,2,3.4-tetrahvdrogquinolin-7-yl}-3-(3-(3-(tert-
butoxycarbonylamino)phenoxy)propylithiazole-4-carboxylic acid;
2-(4-(benzo[d]thiazoi-Z—ylcarbamoy1)»3,4-dihydro~21—!~benzo [b][1.4]oxazin-6-y1)-5-(3~{4-((tert-
butoxycarbonylamino)methylphenoxy)propyithiazole-4-carboxylic acid;
6-(4-(benzo[dlthiazol-2-vlcarbamoy}-3 4-dihvdro-2H-benzo[b1 1.4 loxazin-6-y1}-3-(3-
phenylpropoxy)picoiinic acid;
3-(3-phenyipropoxy)-6-(4-(pyrazolo[1,5-a]pyridin-2-ylcarbamoyl)-3.4-dihydro-2H-
benzo[b][1.4]oxazin-6-yl)picolinic acid;
6-(1-(benzo[d]thiazol-2-ylcarbamoy!)-1,2,3.4-tetrahydrogumolin-7-y1)-3-(3-
phenylpropoxy)picolinic acid;
N-(benzo[d]thiazol-2-y1)-6-(6-(methylsulfonylcarbamoyl)-5-(3-phenylpropoxy)pyridin-2-yl)-2H-
benzo[b]f1,4]oxazine-4(3H)-carboxamide;
2-(1-(benzo[d]thiazol-2-ylcarbamoyl}-1,2,3,4-tetrahvdroquinolin-7-y1)}-5-(biphenyli-4-
yhithiazole-4-carboxylic acid;
5-(4-(1H-pyrazolo[3,4-d|pyrimidin-1-yljphenoxy)-2-(1-(benzo|d}thiazol-2-ylcarbamoyl}-1,2,3.4-
tetrahydroquinolin-7-yithiazole-4-carboxylic acid; and
5-(3-(4~(1H-pyrazolo[3.4-d|pyrimidin-1-yl)phenoxy)propyi)-2-(1 -(benzoidithiazol-2-
vicarbamoyl)-1,2.3,4-tetrahvdroguinolin-7-yl)thiazole-4-carboxylic acid.

21. A pharmaceutical composition comprising the compound of ¢laim 1 or the
pharmaceuticalty accepiable salt thereof, and at least one pharmaceutically acceptable diluent,
carrier or excipient.
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22. A compound of any one of claims 1 to 20, or the pharmaceutically acceptable salt
thereof, for use in treating mesothioloma, bladder cancer, pancreatic cancer, skin cancer, cancer
of the head or neck, cutaneous or intraccular melanoma, ovarian cancer, breast cancer, uterine
cancer, carcinoma of the fallopian tubes, carcinoma of the endometrium, carcinoma of the
cervix, carcinoma of the vagina, carcinoma of the vulva, bone cancer, ovarian cancer, cervical
cancer, colon cancer, rectal cancer, cancer of the anal region, stomach cancer, gastrointestinal
(gastric, colorectal, and duodenal), chronic lymphocytic leukemia, esophageal cancer, cancer of
the small intestine, cancer of the endocrine system, cancer of the thyroid gland, cancer of the
parathyroid gland, cancer of the adrenal gland, sarcoma of soft tissue, cancer of the urethra,
cancer of the penis, testicular cancer, hepatocellular cancer (hepatic and billiary duct), primary or
secondary central nervous system tumor, primary or secondary brain tumor, Hodgkin's disease,
chronic or acute leukemia, chronic myeloid leukemia, lymphocytic lymphomas, lymphoblastic
leukemia, follicular lymphoma, lymphoid malignancies of T-cell or B-cell origin, melanoma,
multiple myeloma, oral cancer, ovarian cancer, non-small cell lung cancer, prostate cancer, small
cell lung cancer, cancer of the kidney and ureter, renal cell carcinoma, carcinoma of the renal
pelvis, neoplasms of the central nervous system, primary central nervous system lymphoma, non
Hodgkin's lymphoma, spinal axis tumors, brains stem glioma, pituitary adenoma, adrenocortical
cancer, gall bladder cancer, cancer of the spleen, cholangiocarcinoma, fibrosarcoma,
neuroblastoma, retinoblasitoma, or a combination thereof in a patient.

23. A compound of Formula I, or the pharmaceutically acceptable salt thereof, or a
pharmaceutical composition thereof, for use in treating a disease or condition caused,
exacerbated by or resulting from an excess of, or undesired activation of, platelets in a patient.

24. A compound of Formula I, or the pharmaceutically acceptable salt thereof, or a
pharmaceutical composition thereof, for use in reducing circulating platelet count in a patient.

25.  The compound of claim 23 or 24, or the pharmaceutically acceptable salt thereof,
wherein said disease or condition is selected from the group consisting of essential
thrombocythemia, polycythemia vera, M7 acute myelogenous leukemia, restenosis,

cardiovascular disease, perioperative antiplatelet therapy and device-associated thrombi.
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26, Auseof a compound of any one of claims 1 to 20, or the pharmaceutically
acceptable salt thereof, in the manufacture of a medicament for the treatment of a disease or
condition caused, exacerbated by or resuliing from an excess of, or undesired activation of,
platelets, or for reducing circulating platelet count in a patient.

27.  Theuse of claim 26, wherein said disease or condition is selected from the group
consisting of essential thrombocythemia, polvcythemia vera, M7 acute myelogenous leukemia,
restenosis, cardiovascuiar disease, perioperative antiplatelet therapy and device-associated
thrombi.

28.  The use of claim 26, wherein said disease or condition is selected from the group
consisting of mesothioloma, bladder cancer, pancreatic cancer, skin cancer, cancer of the head or
neck, cutaneous or intraocular metanoma, ovarian cancer, breast cancer, utérine cancer,
carcinoma of the fallopian tubes, carcinoma of the endometrium, carcinoma of the cervix,
carcinoma of the vagina, carcinoma of the vulva, bone cancer, ovarian cancer, cervical cancer,
colon cancer, rectal cancer, cancer of the anal region, stomach cancer, gastrointestinal (gastric,
colorectal, and duodenal), chronic lymphocytic leukemia, esophageal cancer, cancer of the small
intestine, cancer of the endocrine system, cancer of the thyroid gland, cancer of the parathyroid
gland, cancer of the adrenal gland, sarcoma of soft tissue, cancer of the urethra, cancer of the
penis, testicular cancer, hepatoceilular cancer (hepatic and billiary duct), primary or secondary
central nervous system tumor, primary or secondary brain tumor, Hodgkin's disease, chronic or
acute leukemia, chronic myeloid leukemia, lymphocytic lymphomas, lymphobiastic teukemie,
follicutar lymphoma, lymphoid malignancies of T-cell or B-cell origin, melanoma, multiple
myeloma, oral cancer, ovarian cancer, non-small cell lung cancer, prostate cancer, small cell lung
cancer, cancer of the kidney and ureter, renal cell carcinoma, carcinoma of the renal pelvis,
neoplasms of the central nervous system, primary central nervous svstem lymphoma, non
Hodgkin's lymphoma, spinal axis tumors, brains stem glioma, pituitary adenoma, adrenocortical
cancer, gall bladder cancer, cancer of the spleen, cholangiocarcinoma, fibrosarcoma,

neuroblastoma and retinoblasitoma, or a combination thereof.
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