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| NDOLE- 2- CARBOXYLI C ACID AM DES AND RELATED ANALOGS AS | NHI BI TORS OF
CASEIN KINASE Is 5 Background of the Invention 1. Field of the Invention
This invention relates to a series of substituted

5- am noal kyYO PWEPAHG| e- 2- carboxylic acid am des and  PCT/US2005/029053

6- am noal kyl - 1Hi ndol e- 2-carboxyl i c; &cid ami des. Mre specifically the 10
invention relates to 3-arylthio-substituted and
3-heterdcycl et hi o-substituted 5-am noal kyl - 1H i ndol e-2-carboxylic acid
am des and 6-am noal kyl - 1H-i ndol e- 2- carboxylic acid am des, and related
anal ogs. The conpounds of the invention _are_inhihbitaors of human casein

ki nase |s @S@BSEIW’&ED&IWﬁ?@ﬂﬁ%@%é@%ﬁ%?ﬁa@w and are
therefore “gi{dﬂlzs ATEEPMN%%SH%Q@N@HBPP@RS'@# CASEINGORASIER Ment

and/ or prevention %ﬁu)lseases an ers 15 associated wth the central
nervous system 2. Description of the Art Rhythm c variations in behavior
are disspl ayed by nmany or gani siackgrangd efjthedoyentiohngl e cells to man. Wen

t he rhyt hm persi sts under constant conditions, and has a period of 20
about oneldpld sfelpehdéntignl i ttle on tenperature, the rhythmis called
"circadi an" (Kgnopka,. R.J. and Benzer, .S. 971 r . .~ AC .Sci . USA
68, 2112- 211G@hle%VE%Péﬂaﬁeﬁ%ﬁﬁ?’é‘esa‘i‘%“%%ﬁ%?é% %’8“’)8?/&%1(; o'énglﬂj%a%‘C%?‘gﬁyggi cal
pace rrgker §cri]& ﬁﬁﬁ@@&%mmha@sﬁﬂmmazmm@ﬁq adid bmidasmleotd specificatlygleni s )ms |

i ncaudi ng_ humans, fungi, jnsects. an cteri:a . 25 ] e 9..C Ce
96, 2710 2991;%%??%%?09%%‘%815“%‘1@# g’dﬁéﬁﬁ“ﬁﬁ{?ﬁ%&%@?f@éﬁ%?%ﬁl%‘aﬁgf

Bi ol ogi cal,ddiet-Afboxylic adfll HERBE and@-hminalkyINFUindbleamehrbaXytig hadl hivikledahdral

Physi ol ogy, New York: W/ ey-Ljss (1,9912i 435#@4@6' Al lada, R et al., (1998)
Cel | 93, miatedmulogs KBirRempOUR]s Of thegoveptia e fihisEeOr hipal cassindanags it hyai t e,

S. K. et aghoséﬂ(%?l@iorﬁﬂi RS Enah Bock pf&Sn Pelod GIPERY ARl are thefdfor@luseRhl; as( 1997)
Neuron, 19, 1261-1269). Crcadi an rhythnms are self 30 sustai ni n% and

const ant ehemacmitiesl agof pireplly iithe totainery apd{prauevention ofdiseatss 284 HINEGHi zed
(entrai ne . : Ninght gsg&ﬂg by environnmental signals such as

| i ght %andg%sgé%%g?g?ﬁ\ﬁg%ﬁéclnes ?PI ttendrigh, C S (1993) Annu. Rev.

Physiol ., 55, 16-54; Takahashi, J.S. (1995) Annu. Rev. Neurosci. 18,
531-553; echt. al . (1997) Cell, 91, 1055-1064). Circadi an cl ocks
are essen§:§%&¥1%b%éﬁﬁggﬁhing bi ol ogi cal rhythms and regulate a variety of
ci rcadi an behaRhyh®micAGH2R0E iRD4GEr RETsPSPBINT/ 0R2Y0BSnisPas, ranging from

single cells to man. When the thythm persists under constant conditions, and has a period of
20  about one day, depending little on temperature, the thythm is called "circadian” (Konopka,
R.J. and Benzer, S. (1971) Proc. Nat. Acad. Sci. USA 68, 2112-2116).

Circadian rhythms are generated by endogenous biological pacemakers (circadian
clocks) and are present in most living organisms including humans, fungi, insects and bacteria
25 (Duniap, J.C. (1999) Cell 96, 271-290; Hastings, J.W. et al. Circadian Rhythms, The
Physiology of Biological Timing. In: Prosser, C.L. ed. Neural and Integrative Animal
Physiology, New York: Wiley-Liss (1991) 435-546; Allada, R. et al. (1998) Cel] 93, 791-804;
Kondo et-al. (1994) Science 266, 1233-1236; Crosthwaite, S.K. et al. (1997) Science 276,
763-769; Shearman, L.P. et al. (1997) Neuron, 19, 1261-1269). Circadian thythms are self-
30 - sustaining and constant even under conditions of total darkness, but can be synchronized
(entrained) to a new day/night regime by environmental signals such as light and temperature
cycles (Pittendrigh, C.S. (1993) Annu. Rev. Physiol., 55, 16-54; Takahashi, J.S. (1995) Annu.
Rev. Neurosci. 18, 531-553; Albrecht, U. et al. (1997) Cell, 91, 1055-1064). Circadian clocks

are essential for maintaining biological rhythms and regulate a variety of circadian behaviors



such as daily fluctuations in behavior, food intake and the sl eep/wake
cycle, as well as physiological changes such as hornone secretion and
fluctuations in body tenperature (Hastings, M (1997) Trends Neurosci. 20,
459- 464; Reppert, S.M and Waver, D.R (1997) Cell 89, 487-490). 5
Genetic andVABPsERA6T studies in the fruit fly Drosophll’%lffﬁ@p@ﬂ’éfg)a%ter | ed
to elucidation of sone of the genes ifwolved in circadian rhythmcity.
These studies led to recognition of a pathway that is closely

auto-regul ated and conprised of a transcription/translation-based negative
feed back {eQRs cﬁﬁ?ﬁhﬁﬁaﬁo}m% be(h%%%?)foc@qh{ake %tﬂg die (ANE&%Q: IPUR R agd - C.
(1996) Annu. Rev. Cenet. 996) Neuron 17, 799-
802). The m!aﬁleioglceh@wngps@ﬂcmqqéomqr@é@nrawnwéﬂwcta@tmns by seopsitivg consi st s

of two sti Al 9 el Pﬁ%‘ t

pr ot ei ns d@é A l%ﬁdgglé@ anlgj§ %@g@g%%ﬁ%@&%ﬁrﬁew (697
het er odi neCé¢lk89, #87-#PWg t he transcription factor dCLOCK/ dBMAL that pronotes
expresii on of two genes terned Drosophila Period (dper) 15 and Drosophil a
Tinmeless (dtim. Utimately the mRNAs fromthese genes are transcribed to

afford the pr ot@dnetic aifdabblanthrdihdles i the ﬁaﬂﬂy\lEbSDphE@ﬁzeBzﬁUﬁs&b" lddavr s the

protein pr PER dTlI M are d and horyl ted in the
Pyt opl s Slehm o s ot ot EpensaroLve g T a PHERE R

transl oc atz@@bgnﬂicﬂ of B@athliel Ridbis cII8E1§ auta-régammmuapﬂﬁalafand dTI IVI function
as negative regulators of their own transcription, accunulation of dPER and

20 dTI M degrsaasion/rapslationthpsadinsgatiye fepddackloap Heyniapnd, CadPPOiBRR2 75t ar t s

agai n 162y ! Jo; DMidp, 7.@Y(1996) AGhDRBY. BkHef. 80, 29.60118Ar, 3EL ook PMESYn, 17, 190-€t al .
(2000) 288 483- 4% The dga; gene has been shown to be a necessary

el enent rSC@bnTh%ﬂorq elgrments effhe eiFraiay ospidiatorin Paesophibeqonsipty ﬁf tWa fiauwdsed gence

of the ad nopka,
O s g )

M ssense ndfIMELESS (dTIMB W%MWMAMt@WWZﬁmn&We (MargcHiption ﬂaetngt hen
(pert') t t per) .
Cotse b r o SRENEAL, Bl GALAR ckisiey i ben R R P B M i
18, 236- ZMﬂmepﬁdﬂm&s; (dtien)s Uﬂtimaiﬁ&&@rmRNés fmml thésc(gS(d!sl)armam(trﬂ)eam erior
panda ot - altord o gt et b Gon P S PREAGL, RO BB ibdiiticn o, ~o R
(1997) CeldPERB&Hd d!IWI-ﬁé)ﬁb)ntheHihﬁi, dadighodpholyldts] ia Iﬂtel’c@tdp&dmt maéﬂmcntfbél le@ly day
by the dai | ight-d ccle with | ht act hr ou ct. and
i ndirect étf?ﬁ‘gp?t‘do% sdﬁ ﬁ\rlﬁatffé"s}(’%t%‘i‘g‘ eé’g QPCG 1(‘ %gﬁaﬁ Adhsmati ¢
Nucl ei : ThermM fdetsonGs aedativy\@ediRided &Zﬁé}ﬁd\vfﬁﬂs&iﬁﬂﬁﬁ ﬁcaﬁﬁﬂﬁt&n of dPER and

20  dTIM declines, and activation of dper and dtim by dCLOCK/dBMAL starts again (Zylka, M.J.

et al. (1998) Neuron 20, 1103-1110; Lowrey, P.L. et al. (2000) 288, 483-491). The dper gene

has been shown to be a necessary element in controlling circadian rthythms in adult eclosion

(the emergence of the adult fly from the pupa) behavior and locomotor activity (Konopka,
R.J., & Benzer, S. (1971) Proc. Natl. Acad. Sci. USA, 68, 2112-2116). Missense mutations of

25  the per gene can either shorten (per®) or lengthen (per”) the period of circadian rhythms, while
nonsense mutations (per®) cause arrhythmicity in their behaviors (Hall, J.C. (1995) Trends
Neurosci. 18, 230-240).

In mammals, the suprachiasmatic nuclei (SCM of the anterior hypothalamus are the
30 site of a master biological clock (for review see Panda et al, (2002) Nature 417, 329 - 335;
Reppert, S.M. and Weaver, D.R. (1997) Cell, 89, 487-490). The SCN clock is entrained to the
24 hour day by the daily light-dark cycle, with light acting through both direct and indirect
retina-to-SCN pathways (Klein, D.C. et al. (1991) Suprachiasmatic Nuclei: The Mind's Clock,



3 Oxford Univeristy Press, New York). In the SCN of rodents, three Per
genes have been identified and cloned, and are designated as nouse Pert
(mPerl ), nmPer2 and nPer3. The protein products of these manmalian genes
(mPERL1, nPERZ, nPERBé share several regions of honology to each other, and
each mamal MAH¥4R34éne encodes a pr ot?i nwith a protei ﬁcgma?"ﬂﬁ(fzf"?étl on
domai n designated as PAS (PAS is an actonymfor the first three proteins
PER, ARNT and SEA found to share this functionally inportant dinerization
dormain) that is highly honologous to, the PAS donmain of insect PER All
Per nessengarforRNAS/efistRNASS, NowdY o). Olnghe\SCE\oE k@lenis Chiek b egdly ]iléﬂ’g bédne

circadian day . and are intimte i nvol ved i t Sifi negative
regul ati onlqﬁ"fmg nai &“B‘Siae Fred%glkatedfﬁfn%'ﬁ‘? ge'ﬁ%é%i’%gﬁkﬂ’g #W@%’é %ﬂ%t ein
L0 1 esponsg.gidn bﬂoﬂﬁﬁts 644K nanithalian gbne@' (mPER 9 ISDERNE WFHR 33 @har@-geggraﬂ{éé@ns

Al brecht, U. et al (1997) Cell 91, 1055- 1064; Shearman, L.P. et al

(1997) Neupbpmdogyio Gachiosg) andrach marmalian 26 SoANePES ad’FOtﬁlﬁé’ltlbrad%‘%fﬁlm la tim
gene lﬁﬁ?!fﬂ QioHlBsi @RRhae: ASPADBAR is HRUEY SR BstBR vplence
for mﬁ?@r gCtI ons%gna gousa%o 1tS hose ©O serrved |Sn D? el phila, and
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that regulate the transcri agtivit t via their
PAS donmi ﬁ%‘f eEgihedREUUE &Ihe 13?$[v%s °ef§’ﬁ“?6%%‘2¥ 8#%?19&3 élgatf(’ K Per
genes (cSheasspaaise tollight (AyikaaM.J. ef 4190 998)Neuran20] 91031060 Mﬁr@@ht U?@tal (1997)

s been CRLOLIBEI0EE sBimsbt st G DatRees. IR AR of 1 he
NPER pr ot ehfifiolbg of BPERIopRiId fimighse wxneeiadbhdiesighakd hmTﬁPEEbvwvaL gersswayoul d

function as negative el t he rmallanfe dback. | .00 PERT .| s
bel i eved t 8° B‘ég 5% SIrFeER- %P%‘“‘i‘i%%?‘?s \PRAPES (4 PPR PRSPV mr’?”gp%’w and 1t

transcript \»@@sdggeskéa&hitmbamk ilt@eRionPaay h%& lacRM itEleMBRiIAQF PER-TIWI difneRel NY
involved in i nput %Jlthmél (Hast i ngs, . et al. 1999) Proc. Natl.
¥

Acad. Bci. m@vsmzl@culmqr 2598 maﬂml@n F%Cafi}ﬁ'é clask (ZyHis. ér?éﬁla&k%ﬁ} zed
protein, apd,gFER% 1r1ryt1@ I mn%ﬁlcl( peRsibARy & hat rilyRfid 1B@ER&7ana@ER§m@gaﬁ\Jae

car boxyl portion of th di meri zati'on domain, have a shortened
ci rcadi an tpdhagk iwpﬁﬁaﬁmgumﬁeghﬂtf@a?ﬂpﬁ%@lﬁﬁﬁ@fé’ of WCIQWT&M(thW MYy in
conpl ete darkn i
cxpr easi ontr RSy peich i iy EivELeR Qe o G QuolRerab st LB AL oy
regul ate ifﬂlgé?)lNémomlﬂdeQIZh%ﬁ%, B. et al. (1999) Nature 400, 169- 173).
PER2 hﬁ)s been shown to have a dual function in the regulation of the
"gears™ of the

Understanding the roles of the three mPer genes in the mammalian clockwork has

been the subject of much investigation. The structural homology of the mPER proteins to
dPER led to the expectation that the mPER proteins would function as negative elements in
the mammalian feedback loop. PER1 is believed to be involved in the negative regulation of

25  its own transcription in the feedback loop, but recent evidence points to it being involved in
the input pathway (Hastings, MLIL. et al. (1999) Proc. Natl. Acad. Sci. USA 26, 15211-15216).
PER? is the most well characterized protein, and mPER2 mutant mice (mPer2¥®™), lacking
87 residues at the carboxyl portion of the PAS dimerization domain, have a shortened
circadian cycle in normal light-dark settings, but show arrhythmicity in complete darkness.

30  The mutation also diminishes the oscillating expression of both imPer! and mPer2 in the SCN,
indicating that mPer2 may regulate mPer! in vivo (Zheng, B. et al. (1999) Nature 400, 169-
173). PER2 has been shown to have a dual function in the regulation of the "gears” of the
central clock (Shearman, L.P. et al. (2000) Science 288, 1013-1018). In that study, PER2 was



central clock (Shearman, L.P. et al. (2000) Science 288, 1013-1018). In

t hat study, PER2 was WO 2006/ 023467 PCTI US2005/ 029053 4 shown to bind to
cryptochrone (CRY) proteins and translocate to the nucl eus where CRY
negatively regul ated transcription driven by the CLOCK and BVAL1 positive
transcriptWHh%WWmﬁﬂﬁplexes Upon nucl ear entry, PER2 i ACE{UARWHOPAB positive
armof the clock by positively reguléting BMALL1 transcription by a yet

uni dentified mechanism The function of PER3 is 5 poorly understood;
however, in nPer3 knockout mce a subtle effect on circadian activity is

observed, sahgh H&E@Mf@t@cﬁ%ﬁmmwmﬁqu%gdc&@mﬁe i1k wagkeiar Y he
circadian controlled ‘output pathways (2000) Mol .

t
Cell. Bio |nega1rwelye%@1@121?@)smpltlpn Hagenﬁé/éﬁe CL@Q&&HQ@MAM— %ﬂ%ﬁE‘R tnenriptipral
| nt er act %ﬁ&}gﬁ&c *Up%h RGE1eAT Eﬁ%dm% oSV SnPSE tRe aaékru osi@ifvelynPERl

and nPER2 to brin eminto henceus |ch|s critical r

gener at i oneMam@MbhﬁawmmogMI@et!ﬁnlddmeﬁ@tme%hﬂum Tlhe letCtlen OfE(BII@QlQ) Cel |
98, 193-205; .Tak

Phospory PIPTOR B Kopeherysd uap e S3Roapul e SR ¥t h ki

post ul at edbbs@ved, aguhaéhret Pm{’ﬂhasammggefsteﬂ hebeinebleed iﬁhhae ¢1raaémn ganelled

evidence that a s I o e hil a

ci rcadi an OPFW{PHW % émgi}“s]tc v‘étr @@? P@}rs%\}eg g@ﬁk@?@t@@ Ciﬁrtgg(bﬁ%{)
encodi Ng gepiiel ﬂiafthERlpﬁﬁéthnm W&h kehdhasieer Gl iheemPER3 c@i sehle.as b 888 ofCel |
94, 83-95; Kloss  B. et 2’?‘@ 1998 Cel | NUJ r{g{lﬁéense mut gtions in
the dbt r@ekKR1and mPERA todriggthepyin &P%?PC%HF.W%& cpl 1of g iBEReTIonght 1 esul t
in hYQQph%QMﬁ%EIS%t&fS@PMK ardl.lyddoycan 98019305 TRdkERd, A28t Ai nases
nost closely re ed to DBT are casein kinase Is (CKIc) and casein kinase
| S (CK18) .(2609).HFEBSHerttes, ey d0bEEN shown to bind to nPERL, and several

st udi es have shown that CKIc phosphoryl ates both nouse and human PERT
(Price J.L. et al. (1998) Cell 94, 83-95; Mdss B. et al. (1998) Cell 94,
97-107). In a Sheshorylatipn piiharompanbity ofthe ciksadisaylosh Bas heen pestdgied foansf ect ed
with wld- i :
phosphorylra%@%%ﬁlggl\l/ﬁdgﬁng B@ mﬂ%f&t%??}eﬁlﬁgpiggﬁlf%g}ﬁas {@ﬁe%l%%ase st udy,
t he phosphegudtesttea DhisBptilarardadiarhwhlythm wztseh@ﬁlsmp:y@ﬁ iheenoaeleenagdubletibour s

wher eas 0s | ated hPERL remain f that
24 hours, L@ﬁg&&@@* apr%tﬁlgssﬁlﬂ%e%egpnon oY (ﬁé%glflet Qldglgg %)C@él ég‘{r’ gg;kél%f n
protein stBa.l@'t:hli {1999 Kl P ed7-103) AMissbnsa mut{DaOM)the HguesoRépar dlterelikirc@bdn 955) .

nGKI o1 el BT Bt LIS pHeR e atien o SE LR AN REDARRE (y

(Viel haber, E. et al. (2000) M. Cell. Biol. 13, 4888-4899; Takano, A. et

al . ( 2000) FEBS Letters 477, 106-112).
The mammalian kinases most closely related to DBT are casein kinase Ie (CKIg) and

casein kinase I8 (CKI8). Both kinases have been shown to bind to mPER], and several

studies have shown that CKIe phosphorylates both mouse and human PER1 (Price J.L. et al.
(199%) Cell 94, 83-95; Kloss B. et al. (1998) Cell 94, 97-107). In a study with human
embryonic kidney 293T cells co-transfected with wild-type hCKIe, hPERI1 showed a

25  significant increase in phosphorylation (evidenced by a shift in molecular mass). In this
study, the phosphorylated hPER1 had a half-life of approximately twelve hours whereas
unphosphorylated hPER1 remained stable in the cell for more that 24 hours, suggesting
phosphorylation of hPER1 leads to a decrease in protein stability (Kessler, G.A. et al. (2000)
NeuroReport, 11, 951-955). Another study also showed the consequence of PER1

30  phosphorylation by hCKle includes both cytoplasmic retention and protein instability
(Vielhaber, E. et al. (2000) Mol. Cell. Biol. 13, 4888-4899; Takano, A. et al. (2000) FEBS
Letters 477, 106-112).



WO 20061023467 PCTI US2005/ 029053 5 There has been no biochem cal reason to
choose between CKIs or CKI5 as a potential regulator in mammals until
Lowery et al. [(2000) Science 288, 483-491] found that in the Syri an

Gol den hanster, sem dom nant nutations in CKIS (tau nutation, Ral M R
and NEnakeWOWG"{Z?L@éB) Sci ence 241, 1%25 1227) caused BCUHSIPPUE »
circadian day in both 5 heterozygous (22 h) and honozygous (20 h) ani mal s.
In this instance, reduced |levels of CKla activity resulted in | ess PER
phosphoryl ation with presumably higher |evels of cytoplasmc PER protein

| eading to enhan&e@mwe&mmmemwamwmlm elicee Batwemdlile of PRIRas 4 pdvbntiel

recently, it has been suggested th S m vol.ved. i
regul at i ngre&MRaH B of

lekon 1 BATA ST Y B i&'ﬁ?@ Yoo S Poh T e i e
manmmal i an %ﬁlﬁcﬁﬂ&tlﬁﬁé RERRS AR AERes(ifFaras B8 mitatidh) RalphaMiR. 4pd001)
FEBS Letters 489 % 59- 1655{3 Thus, inhibitors, including small nolecule
i nhi bi torsMemkeﬁ&ﬁwfé §8ScignceRdilal? 28123 )auree v stfesedeimpdign day WO neans to
phase shi fﬁeté}gz dofis zg@ﬁ%ﬁ%ﬁu@mﬂmm@%%&@éﬁ&drefa%éa%vesshﬁ CKls

fion of oIt cadi a

altera find utility for the treatnent of sleep
or nmood di mwdgmultéﬂﬁn Bsﬂ’]%ab@phmﬁlas%wghQIGBllrndﬂEhllgb@é%V%ﬂmf s¥plagmiset hods

incells t dmg%qrt"l)onl}lln G%F P&Q&rfeﬂ‘éﬁigﬂd Sl GaaLAE 11 Xltegnﬁogarﬁ%ﬂgfﬂ%ﬁmn

t est conpo Pﬁﬁ ?lgﬁl ng Men casel n ase 1's an
casein ki n]@e&@eé:&dggmtﬂﬂﬂb@lﬁﬂ&hayelsb fbe irtvalvea 1mﬂegdkquramcsimsrhbnhﬁrﬁmy byh PER2

and hPER3. For e | e,,.HEK293T cell,s a co-t.r ct i nd
poh Mo e g R et bt S AR Rpic) o lidché 2
i nhi bijoi onetang(20l )FHBH T dakisa89(2t3), 159- K6i51. CHittis Ainhibitars Agyludiag bnghmbleewdeighput

cellular assay (33rd Annual etl Neur osci .., Novenber. 8-12,
5003 AbstPRBH ol Bl of Mg CRYe 3 SIS aiovikERGu) wesBelt HRRE W
circadi an fhttiyoicasihdcbe:. Oy cassed bblBwathe @lidrhtitd dTeftcwlian riftBmasgaindconsi st s
of Rat-1 fibroblasts stably expressing a Moerl-luc construct, thus

enabl i ng t'ﬁé‘tﬂé‘{fé]f‘%‘ifeﬁ&?‘?“éﬁf%?@toﬁgmoﬂ 16t activation of the Merl
pronmoter in living cells by repeatedly estimating luciferase 25 activity by

nmoni toring |ight-output over several days. The repeated neasure format of
the a$say per rﬁftSstﬁ@tE 654582 B diseloras deresirEmaibedsds qelftio ifentifycompounds

concent r at thféﬁa gﬁﬂ &Bseﬁatséd&{ategébﬁl bﬁﬁﬂé%ﬁﬁglﬁe%lhﬁ‘Jf@lﬁﬁilhﬁlﬂaséﬂyt hm and

provi des t € nexus at| ng CKIs in |b|t| on to circadian period
al t er at i onkin@@ 18laad/pr ?dmmrcd@nsklh@@@ ephosphoad s thedwman clock prpteipph PR 1,

cat egori es e r i

par asorm! alyEiL pid}PRAC rB LAY, HEKO8PT ChROLE on e AR HRRIEHR Port o

di sorders Ba@ Boctht pgposg of bvabratipp Sedelsyaep ol CKbridebition end SK&dphibiitgstader s
e GechGiof bR 4 i dSudBul AR 1iGhsPES Ahek MRELHE o SHARRALECT 0T S

November 8-12, 2003, Abstract numbers 284.1, 284.2, and 284.3) was developed in which

circadian rhythm could be monitored in a routine manner. The assay consists of Rat-1
fibroblasts stably expressing a MperI-luc construct, thus enabling the determination of the
rthythmic activation of the MperI promoter in living cells by repeatedly estimating luciferase
25 activity by monitoring light-output over several days. The repeated measure format of the
agsay permits accurate and teproducible assessment of the concentration-dependent effects of
CKIJe inhibitors on circadian rhythm and provides the nexus for relating CKle inhibition to

circadian period alteration.

30 Sleep disorders have been classified into four major categories that include primary
sleep disorders (dyssomnias and parasomnias), sleep disorders associated with
medical/psychiatric disorders and a category of proposed sleep disorders for sleep disorders

that cannot be classified due to insufficient data. Primary sleep disorders are thought to arise



WD 2006/ 023467 PCTI US2005/ 029053 6 from abnornalities in the intrinsic
systens responsi bl e for sl eep-wake generation (honeostatic systen) or
timng (circadian systen). Dyssomnias are disorders in initiating or
mai ntai ning sl eep and include prinmary insomia, hypersomia (excessive
sl eepi ness%‘fo 2°H§$¥ﬁ7epsy, breat hi ng-rel ated sl eep di sor§8fUS2PELHi an
rhyt hm sl eep di sorder, and dyssommi as 5 not ot herwi se specified. Primary
insomia is characterized by the persistence (> nonth) in difficulty of
initiating and naintaining sleep or of non-restorative sleep. Difficulties
in sl eepiteh AHGALAESH the InfrirRic sYRENSs teBS@RBIeoF Qapswile shamidn cant di stress
or inpairnent, including daytinme irritability, loss of attention and
concent r atraREostlE $Ygieay on Hming (Gireadiangitiemy dP¥spoupniag are Aiseudersdb HItpHRAZ Of
Mot i vati Ofhqifdihf3die8R af MEINMR ShESD ifbRalf0RfpRsbRflaUE  cbdle sh&ﬁn&éa?,syndr one,
shift work sleepdi sorder, advancéd sl eep phase syndronme and del ayed sl eep
phase sy méicolepsybregpthipgerlatefisleep Yisepdes cizgadiaphythrpslseméisordemandsdysfomnias
Phar ot ( . 32, b - fo LV j : ;
par ad o QoL aRgiselel oy yBhbin  BRLUAL Sy AEpBABIETOI R |,
at cert ai diffieuliyosf$nitiiting and achiraainidg ple¢ibby df nemdestopativieeleep JDifBppties in Physi ol .
(2002) 92,,852-862)... It.has been generally. ac ted that.with age there is
an advancélei]gn‘? 3858%]?&%?@ S4ray 1%‘%?‘%?7!6? cllosrtggﬁgg@gggﬁbn%?stoé AP s in less
qual ity shetpifgydmPhyisdbility, 165360 etténtioh addedoabentraRE) 23ti g8 2nd bAFEe, BRI 3) .
Thus, sle Qccurri out .of circadi.an_ phas uffer.in qualitative and
quant i + ar Pbetoan o et Breubetcte (iRRARL S By Srapelstriatioo e gy Wi th
shi f t ior lsymieing, hifl wétk slee Gesraa)adrandedisteep pma?{wﬁ'wrﬁ@ﬁidamagém&pcpﬁasec ause
a

sl eep disorders and agents _that nodul ate circadian rhythmcity ch as an
i nhi bi t or S¥dresRe . Agrar Mo Weeper 2ndaYy /b dlegiggs Anasort RO PSR HOS s | eep

di sorders ,ssaladgp%aimuél@fnl ofcked Si8&H ﬁa@adégm B dnsirhi ARt YaltSumessMaod
di sorders are divided into depressive disorders ("unipolar depression"),
bi pol ar  dFEseNtags o slegp HOeyR cerfaibPaiods ofpiadianfaydDiik|and f-otlet Ji 4R .ude nood

di sor der ‘i’ggsi&?’(ﬁoﬁ)eﬂ%ﬁ-%z%h'KEQ@»éEﬂ'geﬁ"e?ﬂ@iak%éibfhd%ﬁ'ﬁ vﬁﬂa_tagr e bpdiard nood

di sorder. pressive disordérs are subclassifired as mgj depressive
di sor der, inlgetdrgadian diykbor idesleeprrad oétpn wswisve leds qualithetleepotAm dThisicli se

speci fi edy Bl ol IS r S aﬁg'_l fd | e r and
bi pol ar HEHE{)CE%P ?ere . b] @6(2223%%’3%2%70 se#’ve S’t%%g O?ﬁlélq f%%@"léi%&%cragiaggg%gnal
pattern" eaay shfferdpghalediveandrapantitatideiprres 8 foethel exomdbfis] Wyhalteratioss ineleep r ent

and to the .pattern.of ,major essi i sodes .in 30, bipolar .l _disorder
ond by pol S Eha el HHEREERR ot B thhAR Rl ik B aden | SO ST e
gai n, and disofdetvdind @gdnay tharandnhysitirbdian tiytieiicieh aidhek ah ihtbithpHCKTiepdles si ve
O o ol RS SR O Db Al Bideh! e pat Sl i

sleep disorders.

Mood disorders are divided into depressive disorders ("unipolar depression’), bipolar

disorders, and two disorders based on etiology that include mood disorder due to a general

25  medical condition and substance-induced mood disorder. Depressive disorders are
subclassified as major depressive disorder, dysthymic disorder and depressive disorder not
otherwise specified. Bipolar disorders are subclassified as bipolar I disorder and bipolar I
disorder. It has been observed that the specifier “seasonal pattern™ can be applied to major
depressive disbrders that are recurrent and to the pattern of major depressive episodes in

30 bipolar I disorder and bipolar I disorder. Prominent anergy, hypersomnia, overeating, weight
gain, and a craving for carbohydrates often characterize major depressive episodes that occur
in a seasonal pattern. It is unclear whether a seasonal pattern is more likely in major

depressive disorder that is recurrent or in bipolar disorders. However, within the bipolar



depressive disorder that is recurrent or in bipolar disorders. However,
within the bi polar WD 2006/ 023467 PCT/ US2005/ 029053 7 disorders, a
seasonal pattern appears to be nore likely in bipolar Il disorder than in
bipolar I disorder. In some individuals the onset of | ; mani c
epi sodes maV P4 36‘8 linked to a partjcular season. TW%?‘%P%%e
seasonal pattern appears to vary with latitude, age and sex. Preval ence
i ncreases with higher latitudes, younger persons are at higher risk for
wi nter 5 depressive episodes, and femal es conprise 60%to 90% of persons
W t h seasofigbrd@std sessonal pﬁﬂaﬁ(apﬁarsaf) bembfevlﬁceljd ig bipsbbar 1§ Ship)er ﬂanﬁrebipvlanhm)nl y
used in the literature, .is . ddlsorder t hat

i agnost | catrsiatds iy Aot Renie &Y FihotsPEPEors Hselsp pyRiced o
(Aneri can E%g&u@tsﬁas@n ASBOG it QR seasbhAGAGSh bspeando &r@mn&tlm@ie &@mual of

Ment al Di sorders” Fourth Edition, Text Revision. Washin Aneri can
Psychi at r i &xafsyelente iBfeason i mgéefﬂﬁltk%@ﬁdto@ﬂgaﬁy‘“?% aFee'?‘tr]h‘g ‘E“pf f‘é“é‘é’l’é‘fﬁﬁal

pattern’ W&'&?e ds sgzéd%@gn@fe%@ﬁe%%ﬁbnmwtb@o% of PRisBhs willeRiagsHsl phte@pi SOdes

i n bipolar |sorder i polar 11 disorder or recurrent major depressive

di sorder (Eeascmal AfFastiee dlacprder (BAR), arernpagpemprdy p3pdn Gudiferatgre, B3 7UbER) Of The
charact eri ﬁfob&&s g o 4iPERSE 0 (feeﬁ‘;ﬁ@Ea%t?dal’Ma{i‘ﬁangﬁﬁ {3} DIFBIdBs %Béﬁﬁﬁhve

di sor der, epressive e ol ar I sor i pol ar
di sor der aﬁ%ms Bsgahlae"fcrz%‘zsbcsatmne“]aemﬁm@ﬂ Statls@stanuil@f P@tﬂtﬁéﬁtsgfdﬂﬁ fering

from mej orgglgg, R Tl RIS wasﬂ,@g%rﬁid%éé@?ﬁ hihflic ADREACHbBAY DY

recurrent €pi s i'n wn ave een S
posi tiel ydéenosgdbysheternt Owith spa sOrmr;mttaxpyw(nb&u dgskahing aseanerial pﬁtte;éufdfmorve

Di sorders (1998 7 h t ment
for pati en%??ﬁf ﬁelg%é) %Wd“ﬁﬁoi (]DI]MZ%%F géps Icrleéé)ﬂ%cu ntt Héprésglg’gsal of
several hygiesi@gBSM Walﬁkpﬂalﬂanllﬁesy&md&y twﬁmmmaﬁﬁ)s ffh@éhmtmmms aﬁ«br t he
t her apeuti ¢ effect of These. hé ot hesg% incl ude

rhyt hm hy%sfr?é“sﬁdelffﬁ%ﬂ &F@&&& ajop Benieietve dis Pk &ﬁ'ﬂ"fgi? IS%P%"%P‘S%C? % ght i ght

coul d be agpepi BligHdm Bipolaiilakerdshinklsea3na BEedtd 4re delcabedia CBMRKEr rel ative
to sleep (EE M Tamet al., Can. J. Psychiatry (1995) 40, 457-466). In

supporl5 of the Iink between |ight therapy and circadian rhythm 25

clinically effesfi¥e gk ffoh%ajeydepfbsm &Eord&@ﬁﬁcﬁﬁdhﬂ%SﬂD&@e&ﬁhers causes a
concomtant shift in circadian phase and the clinical effecti veness of

| i ght t her elsyectesigedhsreeustenb femmersiyn cpispdepiaiselly BAYiRter Rgvedisen prapndp e he | i ght

th f 3
ther ZSZ (%(r?sﬁrrtgdﬁﬁ;ere&ygjrﬁl}emh}ﬁﬁhéﬁﬁﬁ%{s kghﬂo%ﬁf%i%§¥é%g%m%?@3‘ oy, 3).

Addi t i onal 1§9-117).gWhe suctess eflyrigha gt derimenidonpationts sl Sevly and majer ‘%ﬂl{fﬁ%‘?ﬁ t he
o oct o, b PRI LR S g e
for the therapeutic effect of light. These hypotheses included the “circadian thythm
hypothesis” that suggests the antidepressant effect of bright light could be associated with
phase-shifting the circadian pacemaker relative to sleep (E. M. Tam et al., Can. J. Psychiatry
(1995) 40, 457-466). In support of the link between light therapy and circadian rhythm,

25  clinicaily effective light therapy in major depressive disorders causes a concomitant shift in
circadian phase and the clinical effectiveness of light therapy appears to depend on the phase-
shifting ability of the light therapy (Czeisler et al., The Joumnal of Physiology (2000) 526 (Part
3), 683-694; Terman et al., Arch. Gen. Psychiatry (2001) 58, 69-75). Additionally, light-
therapy has been shown to accelerate and augment the effectiveness of the pharmacological

30  treatment of major depressive disorders (Benedetti et al., J. Clin. Psychiatry (2003) 64, 648-
653). Thus, inhibition of casein kinase Is and/or casein kinase I3 would be expected to cause

a circadian phase shift and such inhibition represents a potential clinically effective mono- or

combined therapy for mood disorders.



653). Thus, inhibition of casein kinase Is and/or casein kinase 15 would be
expected to cause a circadian phase shift and such inhibition represents a
potential clinically effective nono- or conbined therapy for nood

di sorders. J%%“@g 6/ 023467 PCT/ US2005/ 029053 S It should be noted that

sl eep di st JrDANERZMY a criterion synptom for many psychiGHYRO5080&h, der s
(WV. MCall, J. din. Psychiatry (206&) 62 (suppl 10), 27-32). Sleep

di st ur bances are a common feature of depressive disorders and insomia is
the sl eep disturbance that is 5 frequently reported in depression,
occurring in over 90% of depressed patients (ME. Thase, J. din.

P hi at 19 Accumuyl atin i dence su orts a
ci?r?roha [))ellt ﬁogi‘ﬁ%@?@ bg’S‘P'%Bfﬁf ahlpsp di ‘%F@’g’ﬁ\)‘ﬁeés & ene] Pg‘gb G IG0Y @SV der . | t
has been hygpthesyaedicdanal. (gl pdyebé-PE0D 62%@@!5!0)921 @r.gt Qleeh %Fu}bances

hyperactivity (due to genetic predisposition or  possibly early stress) and
stress i nditecppyicadiEe sldeareptive @sc&s&eaw@emww@eﬁwﬂe&rb@cm@@p 10

di st ur ban i n CRF
eor ot T on LyaRileRYBT A protlh iRink BRATTIGH SIFAARILTY T Thi 1

sl eep- wak Clax Brysbioiy Al 996 6 (sRprd ). 38-Gi)- féq@dmﬁlatl%mdewe suPipprs Peynohomt ry
(2001) 62 ﬁ%TE I ci.cadi an

rhyt hm ci tﬂfﬁ% %lreﬁég%r%l i?)s?rﬁ?-%g gﬁc%m gg@%p%csglg%l}hﬁ %&Eﬂiea% Ibgenah a’%w%:eélisel n

ki nase ISthmmaywbenmsemhﬁmﬁ@ﬁwtméaﬂWénpmnmnmEmeSGgmnmdpﬁﬂmﬂanﬁmdme to
effects o of the r rences to h rei nabove
are incor Bjogﬁgg et é3|S'S gtre lélfi%‘f?caeprﬁ?ss §ﬁ§?$ {E’eer“fflﬁelhatt%{ang‘ﬁﬂ)gaﬁf: plgenn

obj ectio of didtiurbaricey end e\@ntuiany pmmmydﬁsomnsae rdiradiai nsdhsitict WERE fcatbhoalcky| -

20 1H i ndol e-2-carboxylic acid a

6o am moal BT R O s T oI B bl el e ip £ SR hat

are i nhi bigamsroth, :p@@mydmaa@qeomﬁ 62 {$abpl 10Dj38015). a’ﬂﬂlsoiééﬁlrs tiRPeakiaeof this
i nvention beﬁPne ag ren from.the detail ed di scussion of the invention

that fol | gHgad Pv@mﬂlﬁ/kwlm%’ FrENIrRAse fit anfioy exeindinag Bvi des
subst i t ut aflayicaAREMPRE k¥dmbitdr BERERR RBFRAME ket @le desngf fornula |
and substituted 6-ani noal kyl -1 H i ndol e-2-carboxylic acid amdes of fornula
1, anf®l the stereoisoners, enantionmers, racemates and tautoners of said
conpounds  and gffig ﬂm}@fe%%%feﬁ@a &’he?&ﬁaglmf@ﬁh ﬁlé:ﬁﬁ)lokaieéﬂé?eﬁf%ref&&cle g bitors
of human casei n ki nase activit S usin e conmpounds of
fornul a | theidentigatyrul a II as pharnaceutlcal 30 agents for the treatnent of

di seases and di sorders of the central nervous system such as for exanple
nood di sorders including major depressive disorder, bipolar | disorder and
bi pol ar 11 Thus it is an object of this invention to provide a series of substituted 5-aminoalkyl-

20 1H-indole-2-carboxylic acid amides and 6-aminoalkyl-1H-indole-2-carboxylic acid amides
and related analogs that are inhibitors of casein kinase Ie. This object and other objects of this

invention become apparent from the detailed discussion of the invention that follows.

SUMMARY OF THE INVENTION
25 The present invention provides substituted 5-aminoalkyl-1H-indole-2-carboxylic acid
amides of formula I and substituted 6-aminoalkyl-1H-indole-2-carboxylic acid amides of
formula 11, and the stereoisomers, enantiomers, racemates and tautomers of said compounds
and the pharmaceutically acceptable salts thereof, as inhibitors of human casein kinase Ie
activity, and methods of using the compounds of formula I and formula 11 as pharmaceutical
30 agents for the treatment of diseases and disorders of the central nervous system, such as for
example mood disorders including major depressive disofder, bipolar I disorder and bipolar I

disorder, and sleep disorders including circadian rhythm sleep disorders such as for example



di sorder, and sl eep disorders including circadian rhythm sl eep di sorders
such as for exanple WO 2006/ 023467 PCT/ US2005/ 029053 9 shift work sl eep

di sorder, jet lag syndrone, advanced sl eep phase syndrome and del ayed sl eep
phase syndr one. Accordingly, a broad enbodi nent of the invention is
directed t oWQ XUWMB¥IAd of 5 fornmula | _or formula I1: RAGHPSPIRPR Rs R7 R
RAemMRZ tCNGR7 p R R I 11 whereln X is S or S(Oo; 10 Rl is Hor
Cl-Cealkyl; R2 is NRSR6; R3 is aryl or heterocycle; R4 is Cl-C6al kyl or
hal ogen; R5 is H or Cl-Csal kyl; 15 R6 is Hor C-C6alkyl; R7 is CH2NR$R9
wher ei n Reshift wirk Skep(disoadds yjbt, Ia@nm;eg:hcnfahdewszeeppbdsq: syauiycinfeGind GSlalddydldep

aryl (C2- C6al kenyl ), diaryl (C2-Co6al kenyl), heterocycle,

het er ocycl B]%@?-Sﬁt%iéﬂ%l ), heterocycl e(C2- C6al kenyl ), hydroxy(Cl-C6al kyl),

di hydr oxy( C2- C6al kyl ), acyl, Cl-C6al koxycar bonyl aryl (a 20

C6al koxy) car bonyl , car bano I(CI-C6aI kyl); P; is H d-Cl0al kyl,

het er ocycl e( Cl - 85urdiyaly, WOMH&OSEWF@C( 1“@6‘&1%(%?19‘@)“3‘*693%“%‘6 R9" t oget her
W|tht n ifeh they are attached forma heterocycle; Pis Qy,
or L- or fﬁ%ggq&a}f \Iﬁﬂe}inﬁ: Ile, Ser, Cys, Thr, Met, Pro, Phe, Tyr, Trp, Hs,
Lys, Arg, Asp, Gly, Asn or dn; 25 mis o, 1 or 2; nis 1or 2; or a
stereoi soner, an enantioner, a racemate or a tautoner oLs,f;pl d conpound; or

a phar maceut i cal | y accqm)%bl e st her eof .
m (Rf)m I, H
1 1
I a
wherein

X is S or S(O)y;
10 Ryis Hor Ci-Cealkyl;
R, is NRsRg;
R3 is aryl or heterocycle;
R4 is Cy-Cgalkyl or halogen;
Rs is H or C,-Cealkyl;
15 Rg is H or C1-Cgalkyl;
R; is CH;NRgRg wherein
Rg is H, C;-Cypalkyl, Cs-Cgeycloalkyl, aryl, aryl(Cy-Cealkyl), aryl(Cz-Csalkenyl),
diaryl(C,-Csalkenyl), heterocycle, heterocycle(Ci-Csalkyl), heterocycle(Cy-Csalkenyl),
hydroxy(C;-Cealkyl), dihydroxy(Co-Cealkyl), acyl, C-Cealkoxycarbonyl, aryl(Cy-
20 Csalkoxy)carbonyl, carbamoyl{C;-Cgalkyl), or P;
Rois H, C;-Cyoalkyl, heterocycle(Cqi-Csalkyl) or heterocycle(Ca-Csalkenyl); or
Rg and Rg together with the nitrogen to which they are attached form a heterocycle;
P is Gly, or L- or D-Ala, Val, Leu, Ile, Ser, Cys, Thr, Met, Pro, Phe, Tyr, Trp, His, Lys, Arg,
Asp, Gly, Asn or Gin;
25 mis0,lor2;
nis 1or2;or
a stereoisomér, an enantiomer, a racemate or a tautomer of said compound; or

a pharmaceutically acceptable salt thereof.



WD 2006/ 023467 PCT/ US2005/ 029053 10 A further enbodi ment of the present
invention relates to a nethod for inhibiting casein kinase Is activity in
a patient conprising admnistering to said patient a therapeutically
effective anount of an inhibitor of casein kinase Is. 5 Another enbodi nment
of the pred¥ht% PR/ tion relates to a method for inhi biRGTAGRFEEI} ki nase
Is activity in a patient conprising alfivi ni stering to said patient a
therapeutically effective anount of a conpound of fornmula | or fornmula II.
Anot her enbodi ment of the present invention relates to a nmethod for
treating a pat idefurtherlntodinhent bitfe pressmt mvelitbaasiaeoto Hnshodier inkitlingyasdied by

inhibition.of casei.n kinase |s conprising .admnjstering to said patient a
t her apeut ?%rﬁts‘?ffaég 1B’c‘fli éla%fﬁﬁa’ﬁ}é’ﬂ%% @B@%ﬂ%@ SB’deaB?’ﬁﬂI%?f@Peﬁti‘C‘iﬂYor mul a H.

DETAI LED RESSIRHiobM dffan TilbildNWEMEL i NinadDAs used herein, "stereoisoner” is
a general termused for all isomers of individual nolecules that differ

only in the orientation of their atonms in space. The term stereoi soner

i ncl udes i rr oSS RBNET SF _{h%??é@,&ﬂt%%ﬁ@an’ reme?ért&'é ﬁl%th}%ﬁ f@iﬁlﬁﬂﬁn%ﬁﬁ

i somer's (racemates, racemc mxtures), geonetric (cis/trans or
i soners, &Hse EeaeYily inf pebens comprésing admivisedn2© seidaatiente thekdpewticallpnt er t hat

are not MgELQfye L, MRIBSA coRBS ANt LA 3ShEh Q] somers). The conpounds of

the present I nvention may have asymmetric centers and occur as racenates,
racem ¢ m xtures, individual diastereoisoners, or enantiomers, or may exist

as geonetric i | [ £ or of sai ounds bei ng
included in thé %girﬁg‘g%% oﬁxgﬁé\}% ﬁt éhg Rfe%ﬁ ' "%“%"él ergﬁﬁélﬁ’oe? et oc%?o%%hngg.paﬁpﬂ used
as conmonlsyffersedrdma disgran iocdisdréerianteliyrated bgténtabidon sfaedit kinaseanédrgptisaig on of

a chiral center..The term"R' . (rectu refers to that confi atign_of a
chiral centBiring &<t blienFs wepBRLRb oS Spi bt sorrpr et st <o
second | od@sinlahen viewed along the bond toward the | owest priority

group. The term"S" (sinister) refers to that configuration of a chiral
center with a counterclockw se relationship of group priorities 30 (highest

to second | owest) whenDETAYEEDBESTCRINEONOH TPRANTENISONOWESt priority

group. The priority of groups is based upon sequence rul es wherein
priorftization is first based on atomic number (in order of decreasing

atom ¢ nunber) asfsddndbdif 9stBRbisstha® i&saséeﬁ&aﬂtmﬂﬁéegrf&g]ﬁ§ thels ofSRALRLAed in
"Stereochem stry of Organic Conpounds”™, Ernest L. I cf SSarruel . Wlen
and WO 200®isnlza gt differ ody 00B¢ opgws®©n of their atoms in space. The term sterecisomer

includes mirror image isomers (enantiomers), mixtures of mirror image isomers (racemates,
racemic mixtures), geometric (cis/trans or E/Z) isomers, and isomers of compounds with more
20  than one chiral center that are not mirror images of one another (diastereoisomers). The
compounds of the present invention may have asymmetric centers and occur as racemates,
racemic mixtures, individual diastereoisomers, or enantiomers, or may exist as geometric

isomers, with all isomeric forms of said compounds being included in the present invention.

25 As used herein, "R” and "S" are used as commonly used in organic chemistry to denote
specific configuration of a chiral center. The term "R" (rectus) refers to that configuration of a
chiral center with a clockwise relationship of group priorities (highest to second lowest) when
viewed along the bond toward the lowest priority group. The term "S* (sinister) refers to that
configuration of a chiral center with a counterclockwise relationship of group priorities

30 (highest to second lowest) when viewed along the bond toward the lowest priority group. The
priority of groups is based upon sequence rules wherein prioritization is first based on atomic
number (in order of decreasing atomic number). A listing and discussion of priorities is

contained in “Stereochemistry of Organic Compounds”, Ernest L. Eliel, Samuel H. Wilen and



Lewis N. Mander; editors, WIley-Interscience, John Wley & Sons, Inc., New
York, 1994. In addition to the (R-(S) system the older D-L system may

al so be used herein to denote absolute configuration, especially with
reference to anmino acids. In this systema 5 Fischer projection fornula is
ori ented soWOAtYRHE nunber 1 carbon of the main chai n PSTHPZHHE i op. The
prefix "D'" is used to represent the abdol ute configuration of the isonmer in
which the functional (determning) group is on the right side of the
carbon at the chiral center and "L", that of the isomer in which it is on
the | eft. LewAN.Wedehedivrn Wildyaduteomiende, fohn' Waen &rfens, 3., Neaf ¥ok, 1994t he
coexi stence of two (or nore) conpounds that differ fromeach other only in
the position of one (or nore) nobile atonms and in electron distribution,
for exanple, kelnaxdemioh id te RIE) Systdm, taltil@rey-L.smierAsnay 386 bb @sedihBrein tal Kyl "
refers to g saturated |inear or btanched_ghain aILghatic 15 'hydr ocar bon
group havi AEFOS BRIBR &P CSSPREA YAV BIHEISHINET 1 31I8Q pRdsy IR Vs §¥8%°BR i onal | y
subst i tgut edisbyer gfbﬁ'ecaén PRl RGEA 8 1R he nhRGELOQEN df e miiRendiBRRL g Of

“al kyl" are nmethyl, ethyl, Propyl, i sopropyl, butyl, sec-butyl,
tert-butyl top rlie pigsix oReisiped logepreseht e peselurg sonfigemiion ofitk lsgmer in which the

chl orodi f ; ﬂ% N : j d within
t he neaningﬂ% &Egﬁ%%Pgeﬁ% ethgr‘%gggg%t%ﬁgOgégggggg%?ﬁEﬁ%ﬁyg%ﬁﬁ%ﬁgﬁibn W th
anot her nofhet of irgisemertin adichgtiserdegele aryl (A - Csal kyl) or

het erocycl e(C - C6al kyl ), are "al kyl ene"” or "al kylenyl" as are defined
herein bel ow. As used herein "al kyl ene" or "alkylenyl" refers to a linear
or brarched, diAaledhereinsdbutpmeedr dhutphating” refead to tiof copxietena of iwo andvonis and
i ncl udes hyl en hyl enyl r .25 | opyl enyl ut vl enyl ,

| osbut y1 engiqui e B Eacn oRERRHY G posifih AREP e misrye i o5 f e

| i ke grouph: eldgon draibheoe for ckalhple Nyekd-crobfaatosnelordadtdme&dm. or br anched
nonoval ent unsaturated aliphatic chain having fromtw to six carbon atons
and includes ethenyl (also known as 30 vinyl), 1-nethylethenyl,

1- met hyl - | - pr op&siyded hdretalitaioN! refels oavsaitydted IzheaBdribydncReduhaipemnyhatic

2, 4- hexadi enyl, 1-propenyl, _2-propenyl, 2-butenyl,  2-pentenyl, and the‘like
gr oups?? WO SeRsT 50 S BT (ieTtirs o shkaon aiomAdhgisinFalskAT i ontip Byl" is a
linear or Qiameedy sRNGMabEe Rhlopdsatns. ahaddal wilha teGnealy on Chlfy1 05 titthyl,0 Si X

carbon atons with at |east one triple bond and includes ethynyl, 1-
propynyl, SRBuPRY) iscRromdRpi sec-buigh Gy AT tilugmatpl, pepaBediesiigi  and t he
l'i ke grou p§hloéméﬁ?ry eR6r 8T et yl dOX¥metBY1 an@ kM@ EYoupt CARD SnclRed@within
nonoval ent substifuent which consists of” a |inear "or branched al kyl chain
havi ng f r ofe#irening okjalkyda mbeerusedalons ereppearing in combination with another moiety

20 such as for example aryl(C;-Cgalkyl) or heterocycle(Ci-Cgalkyl), are “alkylene” or “alkylenyl”

as are defined herein below.

As used herein “alkylene” or “alkylenyl” refers to a linear or branched, divalent,
saturated aliphatic chain of one to six carbons and includes methylenyl, ethylenyl, propylenyl,
25  isopropylenyl, butylenyl, iosbutylenyl, t-butylenyl, pentylenyl, isopentylenyl, hexylenyl and
the like groups. '

As used herein “alkenyl” refers to a linear or branched monovalent unsaturated
aliphatic chain having from two to six carbon atoms and includes ethenyl (also known as
30 vinyl), 1-methylethenyl, I-methyl-1-propenyl, 1-butenyl, I-hexenyl, 2-methyl-2-propenyl,
2,4-hexadienyl, 1-propenyl, 2-propenyl, 2-butenyl, 2-pentenyl, and the like groups.



t hrough an ether oxygen atom and having its free val ence bond fromthe
et her oxygen, and i ncludes nethoxy, ethoxy, propoxy, isopropoxy, butoxy,
sec- but oxy, tert-butoxy and the like groups. 10 As used herein,

"al kylthio" refers to a nonoval ent substituent which consists of a |inear
or branched"@PRYP*¢Hai n having fromone to six carbon RIAEHRREE t hr ough
a sulfur atomand having its free valence bond from the sul fur, and
i ncludes nethylthio, ethylthio, propylthio, isopropylthio, butylthio,
sec-butylthio tert-butylthio and the Iike groups. As used herein

"al kenyl oxy" 1 ekessl Hefei@ “dlkyigiis @link anshftednnavall@ntnsdnsaiddiphat 15
aliphatic_chain having fromtwo to |x car bon ?ﬂ throu h an et her
oxygen at&ﬁWﬁ&gomﬁgVW%EXCF'“?W@%myﬁ @ﬁ@@“@ﬁ%ﬁqﬁa%ﬁﬁﬁﬂ ng g and
i ncl udes ethomyl DxityhRl BBekmOND- paépynyp msh@m z.pémmtl lad %hﬁ@@gﬂo@i Nk
1- nethyl-l-propenyloxy, 1- but enyl oxy, 1-hexenyl oxy, 2- methyl-2-propenyl,
2, 4- hexadi enyl oxy, 1-propenyl oxy, 2-propenyloxy, 2- butenyloxy 2-

pentenyloxy, and the I[ke]grou s, 20 As used herein "al kynyl oxy" refers to
a |inear or brAdaprsderaiho#EPBNOr UHKHPTN Sefet to amopRgalens S‘éﬁ&i“ﬁntr‘fﬁv@hwg from

two 1o SiXoeahban lﬂntegrﬁgbﬂnkﬁbdaaﬁk 1 ERSE nBR frdth B @t %Mﬂdn xﬁlg&ough an

et her oxygen atom an avi n tS free valence fromthe ether oxygen,
and i ncl datesghetniejhrey bwgpn amnpmmawg aix ?‘reqva‘icmcy hyﬁd)&«;m therpthey mﬁgm yqnd
2- pr opyny lu%)fl}'des mar&g 3é ? EXW%? pgﬂ) (%’p%,y(g q:y){ﬁ/o n&c tbt]%x# %? bgtrm? As used

herein the'term satura |c or )
bi cyclic gmgs.ocar bon rlng structure contalnlng fronlthree to elght car bon
atons and i ncl udes cyclopropyl cycl obutyl, cyclopenty], cycl ohexyl,

cyel,ohept . nachomtl B0l 6. H60YR o, IR, A0RBKAZ DT, BETLISROOST 020053

13 As used hereln ydroxya Fe 10 & |1 near or 'branche d
nonoval en fhneamr l:uraad;hed abklyl qz.ﬂaat hwmgrfwmorteav singafton mioinstlinké&i theouploa s@fuwns

wherei n on d car.bon at ome | ubsti t ut a 0X Qup.

el uded dreni prEe RS yBlsP Roden i Rl SEmcleradiili e P

1- hydr oxy@tdwlthmZisdspyﬁbmmebﬁty]tmo ]sehyﬁtlylﬂzﬁy,ﬂém}byﬂylthﬁ-ah&dfe@ky groapyl and the 5
| i ke groups. As used herein the term' dihydroxyalkyl refers to a liner or

branched nonovgl ent.. sat uyr.at Ji chal Vi n12 to 6 carbon

atons wherei . ongdSl (RiieR REne et s B el OR Sa R taf o oy

gr oupis | nalipteheid chidit havingd femn Ra i sﬂ:gcaﬁonchtchysilﬁ:ﬂoea Hréyph aﬂre&}eﬂ.m%fgen atom and

di hydr oxyet hyl 2- 1, 3- d|h dr r a the Iike -

gr oups. g‘ H%éﬁe ‘ﬁ‘g %/ﬂ ‘fl%‘%? g'{%rﬁhe’é ‘é’f}@ﬁ%ﬁ’? E{%@eﬁ%&xg ?th%? lﬁloi“’lnﬁéar or

branched RBR®43),@0hethylethenyloxy, 1-methyl-1-propenyloxy, 1-butenyloxy, 1-hexenyloxy, 2-
methyl-2-propenyl, 2,4-hexadienyloxy, 1-propenyloxy, 2-propenyloxy, 2-butenyloxy, 2~
pentenyloxy, and the like groups.

20 As used herein “alkynyloxy” refers to a linear or branched monovalent uns atura\ted
aliphatic chain having from two to six carbon atoms with at least one triple bond linked
through an ether oxygen atom and having its free valence bond from the ether oxygen, and
includes ethynyloxy, 1-propynyloxy, I-butynyloxy, 1-hexynyloxy, 2-propynyloxy, 2-
butynyloxy, 2-pentynyloxy and the like groups.

25 As used herein the term “Cs-Cgeycloalkyl” refers to a saturated monocyclic or bicyclic
hydrocarbon ring structure containing from three to eight carbon atoms and includes

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, norbornyl and the like groups.



saturated aliphatic chain having from1l to 6 carbon atons wherein one of
said carbon atons is substituted by an am nocarbonyl (H2NC(=0) ) group.

I ncl uded within the neaning of carbanoylal kyl are 1- car bam)yl et hyI

2- car banoyl propyl and the |ike groups. As used herein, % AX" nmeans
any stable ﬁ‘ﬁ‘rﬂ%@‘ﬁ?‘i"é bi cyclic or trigyclic 15 car bonPFT 62"&“’2191‘5%0 seven
menbers in each ring, wherein at | east™one ring is aromati c and
unsubstituted or substituted with fromone to three substituents

i ndependently selected from the group consisting of nethyl enedi oxy,
hydroxy, O - Coakkexy, hefbﬁii mgemm “BdreGallyy | refed@to albwbrce bydncheG2adtoahlkyny | |
trifluoroneth

Jifl u NH K
NG - Coal kG et PR CTRaaTE P § SEPE SR Bl e Chafgfthon atoms i
di hydr oxy ( Ghbstedaki a)h dedt @Joulﬁ(ln@lﬁdﬁﬁﬂﬁﬁiﬂ‘lekﬂdahmgI@:hﬁitk‘d)xyalkyl are
phenyl (C - C6al kyl ) Yf% )3/, %x henoxy and kfhe@?/ CI C6a| koxy)
| ncl uded whyHPRYRG 1n%5 Preye E?ﬂ’l 26[??9{0" Yl b dr&?‘@r?m’ér?y ydrexyp Sfenyl |
3-chl orsophggé/l,mués_chl orophenyl , 2-fluorophenyl, 3-fluorophenyl, 4-
f I uor ophenyl, ~2-br onophenyl , 3-bronnpheny| 4- bronnphenyl

2-trifluoronet hyI phenyl, 3 trifl uorometh ”phen 4-trjfl uororreth | phenyl ,
2- met hoxypheny| A3 3sedgerraxih ramy fibydrox yalk fqgfifi%jl’pﬁé"f?ﬂ’rbréncé WBB‘P\‘@#?F

3-am nOPhGE'Mhmteéa ?ﬂa‘ﬁ@Q%?Hiwn%zﬁéﬁQWBéﬁPbB&%ﬁ@Whereﬁl 1Rl Bk @éﬂa&?ﬂbﬁ@iﬁ'

4- met hyl am nopheny di et hyl am no 3-di net hyl am nophen

4- di net hyl a@ﬁhﬁéwﬁ@ﬁw by Dhydsexy ETSHEnSHIClud@Y Yeihinyhomesmirie, oféﬂwmyqléiléﬁ»yl 2-
2-nit h t t I
> 5 d ohl or oyt L BRI e T TG mﬁlégé‘%%éﬁ%ﬁoxyﬁﬁxw ,

3-trifluoronet hoxyphenyl 4-trifl uoronet hoxyphenyl, naphth

30
t et r ahyidr onapht Ay hsedeisinhe teyn casb%il%féh'sﬂl refors ) gAY QT b r@%%ﬁwﬁh@w

3- phenoxyp%ﬂf Yled ahﬁharabemu m 145 Q8RN SR BEE N ond o?%&yéreaw&ﬁmél
4- benzyl oxyphenyl ,” 4 WO 2006/ 3467 PCTI US2005/ 029053

met hoxycar beéhsiiusddan ampnosgderyd FIAEFRR grovs plhelngdd within the meaning of

2 11 uor o ectpr A bl P et U R IETRE ooy oy 3.

met hoxyphenyl , 3, 5- dlchloro 2- hydroxyphenyl 3- br ono- 4, 5- di met hoxyphenyl , 4- be
nzyl oxy- 3-net h#ﬁ p¥edrgtein, éarblé’mz“mé%yeans ﬁ@tmhlﬁpweﬂwclmb@wmrwﬁl}q

?e?m har yI f%ﬁ r@ﬁﬁiﬁpgm I nc P)égjggéélﬁg%ﬁlﬁﬁgg%%%%ng{sg%?? fﬁ% 133%\&}-51'&@%' n Eédt B;
a linear onnstubancth@dr salbktgtlltedmlth ﬁamm@mﬂmerﬂmgltm@ indepsidendnsesteddtooms and
el uded wierraR SRR ROl SR Aok I L FBei B PR
(benzyl), phakeplykChylsalkdeil,|ttibuotrechyl, (rifbommetioaly N2y, H\IHzélNEDClb@@ﬂhybeﬂ zyl,
2-nitr Obenﬁ)(élf-cga-lknyil)tz,r —acyglylh(cl%ggfkylr)acy hy&okyéflfgggl%d?, h%zg}oxy I’Eéﬁkyl),z’

20  CN, C(=0)O(C;-Cgalkyl), phenyl, phenyl(C,-Cgalkyl), phenyl{C;-Cealkenyl), phenoxy and
phenyl(C;-Cealkoxy). Included within the meaning of “aryl” or “Ar” are phenyl, 2-
chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2-flucrophenyl, 3-flucrophenyl, 4-
fluorophenyl, 2-bromophenyl, 3-bromophenyl, 4-bromophenyl, 2-trifluoromethylphenyl, 3-
trifluoromethylphenyl, 4-triftuoromethylphenyl, 2-methoxyphenyl, 3-methoxyphenyl, 4-

25  methoxyphenyl, 2-aminophenyl, 3-aminophenyl, 4-aminophenyl, 2-methylaminophenyl, 3-
methylaminophenyl, 4-methylaminophenyl, 2-dimethylaminophenyl, 3-dimethylaminophenyl,
4-dimethylaminophenyl, 2-methylphenyl, 3-methylphenyl, 4-methylphenyl, 2-nitrophenyl, 3-
nitrophenyl, 4-nitrophenyl, 2,4-dichlorophenyl, 2,3-dichlorophenyl, 3,5-dimethylphenyl, 2-
trifluoromethoxyphenyl, 3-trifluoromethoxyphenyl, 4-trifluoromethoxyphenyl, naphthyl,

30  tetrahydronaphthyl, 2-biphenyl, 3-biphenyl, 4-biphenyl, 2-phenoxyphenyl, 3-phenoxyphenyl,
4-phenoxyphenyl, 2-benzyloxyphenyl, 3-benzyloxyphenyl, 4-benzyloxyphenyl, 4-



met hyl benzyl , 3-net hyl benzyl, 4-nethyl benzyl, 2-nmethoxybenzyl,

3- net hoxybenzyl, 4- nethoxybenzyl, 2-benzyl oxybenzyl, 3-benzyl oxybenzyl,

4- benzyl oxybenzyl, 2- trifluoronethyl benzyl, 3-trifluoronethyl benzyl,
4-trifluorobenzyl, 3-fluoro-5- trifluoromethyl benzyl,
2-f|uoro-ByW}?W¥ﬁH?%nethylbenzyl, 2, 4- di met hoxybenzyl , P§TEIgI08M1%81%0 15

2- hydor xybenzyl , 3-bronn-4,5-dinethoxybenzyl, 4- benzyl oxy- 3- net hyl benzyl ,
3-benzyl oxy- -4-nmet hyl, 4-phenyl benzy and the |i ke groups. As used herein,
the term"aryl (CZ- C6al kenyl )" refers to an aryl group as defined above

l'i nked by u@tﬂoixwongrpha{@rmaadomtmmiha?phw,ag-ﬂﬁ@be,otnﬂhbx@b@nbg 3Gt
having frogmtwo to six _ carbon atons an havigg its free val ence bond from

one of t he-tailerricaYl hdiuaroceibiqromeshylphsayly G4 dippth e aheb tnydr g of
aryl (C2- Cﬁﬁiﬂ&ﬁ%eﬁﬂ?ﬁ,S—c@d%@-@ﬂgﬁﬁfx?ﬂ?eﬂyﬂ3%@m@—4}3@ﬂ¥ﬂh9ﬁﬁﬁ&)ﬂ];4—benzyloxy-
3- (4- hydr oxy- 3-nmet hoxyphenyl ) - 2- pr‘ci))gen- I'-yl, 4-phenyl - 3-but'enyl,

3- phenyl - 3=maikBplenyia Adenz e yi4-reethgipbeipd. 4-sierylphemny] {feprahnyl, 104gblorae9-gmthryl
"diaryd (C2: : " refers to a |linear or branched nonoval ent
unsatd{afégﬁggkgﬁg%$%&chain having fromtwo to six carbon atons wherein

said 25 chain is substituted by two aryl groups, wherein aryl is as defined
above, and sai 4s aseglherpin thestermeayylfe-SiataybDt nsbslasinyarplgrerestdotimskabote sai d
al i phati cy; i i . Ry be | tly
pontea t 0" ah D Lo Rl Bhi B BiB R o b ACRRIRR o ng
its free itafremeaerohdnd fromoonef thé alkjlenathajn @riwne hBicludedwitiin she thevningaéd

within the i of _diaryl ~Coal.kenyl ) .are 3-.di phenyl.- 2 pr n-1 -yl
and the | fRE EEglr@(g%p .1) %%%y%lseéhg’? Flbéa?ze’fﬂ; ?ﬂ%'ﬁieeﬂ}yg’rd'ﬁ]&mé?bﬁ ?Yg l{-]%%%{lo %‘%?? i refers
t 0 aniaar ybrogrobenyyl, snitteenad (3-atobenzyl, Hinitkebdndy, dadibethgminsbety@idched al koxy

noi ety contaiQin e to.six,carb at opsg, def i 2006/ 023467

b Us2008 B Beaa Telgiiun e Raytigl RiadRouBenrih Smeth BURaA B t he

et her oxy gRthox}teakyldBdendyloRiient ¥1£3-bEaRioR ghendfl, Abizylokyebaf kpXy) are

phenyl met hoxy (benﬁgl OXIQ’ _phenyl et hoxy, and the |1 ke groups. As used
herein, t Evogpgth P~ uhsBbIEY: 44 ‘é?f%bei’al’a%ﬂ'é?fw_&gr oup as defined
above | i niggthoRymahyibddeAl 2 PhofR ARFRSHRIHNRRA, EhAREAGb&I-M, BS-BdforbO Si X
carbon atons to a 5 nitrogen atom and having its free val ence bond from

the nitrogdwdomubearyl, Shramadt.frdgpahoxybenzyh titspaylony-Smsdylbenayb - tspzHgar ogen
or C1- %ah@émﬂ]‘{lﬁﬁéﬁgﬁgﬂw&gmg@ h&%éni ng of aryl (G - Co6al kylam no) are
e

phenyl nmet hyl am no” (bénzyl'am no), yl et hyl am no, N-nethyl-N benzyl am no
and the like groups. As used herein, the term"aryl (G -C6al kylthio)" refers

to an aryl grobpuseddersss thederm Griflovesalkeryikaaferyio an pivherap ay definghetioel
al kyl ene ghaddhyGafka! dHoitheMiEmdidvatbnt vnsihafdd liiBc Litifhaving from two to six

carbon atoms and having its free valence bond from one of the alkylene chain carbons.

20  Included within the meaning of aryl(C;-Csalkenyl) are 3-phenyl-propen-1-yl, 2-phenylethenyl,
3—(4-hydroxya3-methoxyphenyl)-z-propen-1-3}1, 4-phenyl-3-butenyl, 3-phenyl-3-butenyl and
the like groups.

As used herein, the term “diarjl(Cg—Csalkeny])” refers to a linear or branched
monovalent unsaturated aliphatic chain having from two to six carbon atoms wherein said
25 chain is substituted by two aryl groups, wherein aryl is as defined above, and said aryl groups
may be simultaneously bonded to one of said aliphatic chain carbons atoms or said aryl groups
may be independently bonded to any two of said two to six aliphatic chain carbon atoms,
having its free valence bond from one of the alkylene chain carbons. Included within the

meaning of diaryl(Cp-Cesalkenyl) are 3,3-diphenyl-2-propen-1-yl and the like groups.

30 As used herein, the term “aryl{C;-Cgalkoxy)” refers to an aryl group, as defined above,

linked by a linear or branched alkoxy moiety containing one to six carbon atoms, as defined



sul fur atom and having its free val ence bond fromthe sul fur atom

I ncluded within the neaning of aryl (Cl-C6al kylthio) are phenyl nethylthio
(benzyl thio), phenylethylthio, and the |ike groups. 15 As used herein, the
term"acyl" refers to a H(C=O-, C-0C6al kyl-(C0O-, aryl.-(C0) -

aryl (g - %aW?ﬁOSG’“(Zﬁéb) het er ocycl e-(,&O-, or ¥ET/S§’;T"_/"29053

het erocycl e( G - Céal kyl ) - (C=0O - group, mhereln al kyl, aryl and heterocycle
are as defined herein, and having its free val ence bond from the car bonyl
(CO noiety. Included within the meani ng of acyl are acetyl, propionyl,
butyryl, i selutadnhying it frémaﬂmebmdl f;conn theelttleooxygent bludbwizioy theanehninige | i ke

th t ) f t | ent
O 2o Sl BT B Pl PR RR el I M e

si x carbon atons |inked through an ether oxygen atomto a carbonyl noiety
and having its AseedWakinthe té:rﬂﬂtir}fl@rﬁﬁalﬂmlamd:rwb bxﬂfayd torapiagitl groupne Hefted Wit hin

t he nmeanin arbon hoxycarb 25 et hox carbo I

propyl oxycg?“r‘fﬁ H@Feﬁ%y Bwaﬂeéiraﬁg' £ e T}ﬂf)%é}?%l&rg 58RI SIX gigion atoms L

but oxycar bgiben Aéth bn@hﬂvﬂi@éﬁs&ﬁé&%khce(ﬁon@@@n%e Bmgen \amelh Beid hitogegisoups. As
used herein, the term"ary -Cﬁalkox%% arb (% & rs tQ azg%gﬁéalent
subst i t uen®PHoHARY fi“@FtH@‘e‘éHY BY‘VP%E@PY&‘QG )["@? g prithipsthe mepHRg;o " linked
through itg J%ﬁj 1AM Cefz BRHiA6 MniadN-RRwiyRy-i ts free
val ence bondﬁ%ron1?he car onﬂﬂxnn eg§:zgm)21€?1é?nﬂga67 PCT/ US2005/ 029053

16 | ncl udebengilaming ﬂmﬁ@ﬁ*ﬁ‘&rﬁfwsof aryl (G - Ceal koxy) carbonyl are
phenyl met hoxycar bonyl (also known as benzyl oxycar bonyl or carbobenzyl oxy

or CBZ), phenyl g hetweRmb@RYdrm ¢ a@ﬁ@lmsmkmﬁegye@fe@wm{ argNghotif) @s Béfised gr oups.
5 As used herein, "heterocycle" "het erocyclic¢” nmeans a s%abl e 5- to

7- menb¥r edabon@rl@&%by ¢ lipgar §1t %m@ecéalkflenel@am@%% Weds SR CEPAR G 2| i ¢

ring whi chojif, SlohD8fd BRlsiARY vﬁ?l%nce%ﬁ@’frHﬁﬁB@ﬂﬂfu@ﬁ‘tﬁme&ﬁHeﬁ%ﬁﬂrﬁﬂh@ of
carbon atons and fromone€ to three heteroatons sel ected romthe@group

consi st i ngmening oftardf{é-Galkylbiontre phenylmpaileylihia (berryihighphenmetyrthi eed Bat ons
may optlongféé? oxi di zed, and the nitrogen heteroatom nmay optionally be
guat erni zed, and 10 includes any bicyclic group in which any of the
above-defined heterocyclic rings is fused to a benzene ring. The

het erocyclic ring my be attached at any heteroatom or carbon atom which
results in the creation of a stable structure. The heterocyclic ring my be

unsubs{s tuted OfgyssHRSkin ereammaaﬁ” @ ONE- (teot)hCﬁaﬁawﬁthoaleﬁt@S(c—O)—
i ndependent | i/(@sel ected fromthe girou consi stin - CBal koxy, hydroxy,
¢

hal ogen, alCsalkyD)- =0 dxctersy e-(@?obggmgwycle(cl-cﬁalkyn ~(C=0)- group,

wherein alkyl, aryl and heterocycle are as defined herein, and having its free valence bond
from the carbonyl (C=0) moiety. Included within the meaning of acyl are acetyl, propionyl,

butyryl, isobutyryl, triflucroacetyl, trichloroacetyl, benzoyl and the like groups.

20
As used herein, the term “alkoxycarbonyl” refers to a monovalent substituent
comprising a linear or branched alkyl chain having from one to six carbon atoms linked
through an ether oxygen atom to a carbonyl moiety and having its free valence bond from the
carbonyl moiety. Included within the meaning of atkoxycarbonyl are methoxycarbonyl,
25 ethoxycarbonyl, propyloxycarbonyl, isopropyloxycarbonyl, butoxycarbonyl, sec-
butoxycarbonyl, tert-butoxycarbonyl (t-Boc or Boc), and the like groups.

As used herein, the term “aryl(C;-Cgalkox y)carbonyl” refers to a monovalent
substituent comprising an aryl(Ci-Csalkoxy) group, as defined above, linked through its ether

30  oxygen atom to a carbonyl moiety and having its free valence bond from the cai‘bonyl moiety.



15 trifluoronethyl, trifluoronethoxy, NO2, NH2, NH(Cl-C6al kyl),

N(d - Coal kyl )2, NHacyl, - N(Cl-Co6al kyl)acyl, C(=0 QG -Co6al kyl), C(=0 -Hz2,
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4- hydr oxymnet hyl - pi peridinyl, 3 20 carbanoyl pi peridi nyl,
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pyrrolidinyl, pyrazolyl, pyrazolidinyl, imdazolyl, iinidazolinyl,
i m dazol idinyl, pyridyl, 25 pyrazinyl, pyrimdinyl, pyridazinyl, oxazolyl,
oxazol idinyl, isoxazolyl, isoxazolidinyl, norpholinyl, thiazolyl,
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groups. As uied h%%an, th? term "heterocycl e(Cl-C6al koxy)" or
"het er _ocy%ﬁ hiegsgecye B4 Rerpyeie <3 ipestdinyh dchydroxymethybpiperidingl, het er ocyclic ring
as defoi nechrberaostpibdriaksd] 10y didx4d-BRLAPIreY, SBREN Pberazinyi, 2-oxopiperazinyl, 4-

fluorophenylpiperainyl, 1,4-diazepiny] or homopiperazinyl, 4-t-butoxycarbonyl-1,4-

diazepinyl, 4-pyrimidin-2-ylpiperazinyl, 4—(3-phenylpropenyl)—piperazinyl, 2-oxopiperidinyl,

2-oxopyrrolidinyl, 2-oxoazepinyl, azepinyl, pyrrolyl, pyrrolidinyl, 2-hydroxymethyl-

pyrrolidinyl, pyrazolyl, pyrazolidinyl, imidazolyl, imidazolinyl, imidazolidinyl, pyridyl,

25  pyrazinyl, pyrimidinyl, pyridazinyl, oxazolyl, oxazolidinyl, isoxazolyl, isoxazolidinyl,

morpholinyl, thiazolyl, thiazolidinyl, isothiazolyl, quinuclidinyl, isothiazolidinyl, indolyl,

quinolinyl, isoquinolinyl, benzimidazolyl, thiadiazolyl, benzopyranyl, benzothiazolyl,

benzoxazolyl, furyl, 2-nitrofuryl, tetrahydrofuryl, 2-(2-chlorophenyl)furyl, benzofuranyl,

tetrahydropyranyl, thienyl, 2-nitrothienyl, benzothieny}, thiamorpholinyl, oxadiazolyl and 1-

30 phenyisulfonylpyrrolyl and the like groups.

As used herein, the term “heterocycle(C;-Csalkyl)” or “heterocyclic(C;-Cgalkyl)”

refers to a heterocycle or heterocyclic ring as defined above linked by a linear or branched



al kyl ene chain containing one to six carbon atons |inked through an ether
oxygen atom and having its free val ence bond fromthe ether oxygen.

I ncl uded within the nmeaning of heterocycl e(Cl- CGaI koxy) or

het erocyclic(Cl - G6al koxy) are 2-thienyl methoxy, 3- thienyl methoxy,

2- f ur annet hBRY%2H46t annet hoxy, 4- pyri i nyl et hoxy, 3- p!}ﬁ’ﬁ?ﬂ&ﬂ“ﬁé‘ﬁoxy, 20
2 pyri di nyl met hoxy and the |ike groups As used herein, the term

"het erocycl e( Cl - C6al kyl ami no)" or "heterocyclic(Cl- Caal kyl am no)" refers
to a heterocycle or heterocyclic ring as defined above |inked by a |inear
or br ancheeikﬂbﬁ&qﬂaanhMgbrewm&icmbmgatomtci ocabon at@n botw atetnstdinked to a

t t9 h ts f | bond . id t
2nd wher o, TRt B g cdrtine of CoN RS Ry B e Y BHVES Hy r ogen or
Cl - Céal kyl hetéregg}cw@eplcymwmd}hbtlaﬁacymamln@ﬁanéyn ab@l-ﬁirﬁtﬁﬂ&lhﬁ,(ﬁhc@@i_kyl am no) or

het er ocycl i ¢( Cl- Coal kyl am no) are_2-thien
t hi enyl net W%P&ﬁﬁeﬁé?thyi) i At kg ﬁr&}?mgg?n&ﬁ nm;plgr}nln(@henylsulfonyl)

4-pyri di nyiﬁ%ﬂgjemng@yl éﬁdﬂ@lﬁﬁe%d%l& met hyl am no, 2-pyridi nyl net hyl am no and
the |ike groups. used herein, the term "heterocycl e(Cl-C6al kylthio)"

or "heterocycli c(Cl C6a| kylthio)" refers to a heterocycle or heterocyclic
ring as defined above linked by a linear or WO 2006/ 023467

PCT/ US2005/ 0290§§u534§ele{naﬁel5&ﬂ ‘ﬁb%ﬁél:?dl@(@@ame@gﬁb@*ﬂateag:y@mc{-eﬁaﬁtem?ar bon
atons linked to a sul fur atom and havi ngef its free val ence bond fromsaid

sul fur at orefers ioc hgtreer yaueton heteropclinsia g ph d leave digksdchyer ligear @l hi o) or
het erocycl hﬁﬁcﬁj&h Gﬁﬁlshﬁ#&é&l aﬂ%{ﬁ%@ﬁﬁ#%ﬁ%ﬁbﬁ%ﬂ% &b bﬁbor?’at&lﬂ's %thﬁﬁ&égw thio,

2- furanne uran y ridiny hyl t
3-pyridi ny(%@rﬂnyl)t?ﬁvl‘gpenﬂ -Bl, ByF-uhnsg) %tmlll-tlﬂﬂ &- @rthletlﬂwmf%@ntjﬂdifp@ As used

herein, "h | " or, " hal.o gﬁgﬁﬁ{ f
fluorine, ﬁmﬂglﬁ'ﬁnpem %‘?10 L%g 8%%3? égcﬁ}’fg lﬁg ?g p}05§i3mf%¥@gt 0 an
al pha- am nigkesgrowpsi n ei ther the L- or D-configuration or mxtures of the L-
and D-configuration including the racemc mxture and having its free

val ence bond fromthe C 1 carbonyl carbon atom of the am no acid.

Al pha- am no aCiMSus(eah&emt fhe termdbeteptade(@pltldea)i @rfbgtetongdlisf@dgalkbhy)h t he
deflnltlon of .P ar al an | i Val ci ne
(Leuy 51 comeliddiefiays Blebherisshs 2 uctea i@ty { etk (i)
met hi Onlh neal((cweﬁe)oham[]c@hﬂammg(daea:) six pd&sdsty&ta;han?nﬁ tﬁxﬁh@) an dhr stg&ﬁ afohynd,
tryptophan (Trp I stidi ine (L , ni n aspartic
acid (Asp)h ava&}%sémee'alaecf% grfésﬂ & %FE?&y ag%nnén%ﬁaéeﬂ) thgm?fﬂil ﬁ% (@n.-

heterocycle{C;-Csalkoxy) or heterocyclic(Ci-Cegalkoxy) are 2-thienylmethoxy, 3-

thienylmethoxy, 2-furanmethoxy, B—mranmethoky, 4-pyridinylmethoxy, 3-pyridinylmethoxy,

20 2-pyridinylmethoxy and the like groups.

As used herein, the term “heterocycle(Ci-Cgalkylamino)” or “heterocyclic(C,;-
Cgalkylamino)” refers to a heterocycle or heterocyclic ring as defined above linked by a linear
or branched alkylene chain containing one to six carbon atoms linked to a nitrogen atom and

25  having its free valence bond from said nitrogen atom and wherein said nitrogen atom is
optionally substituted by hydrogen or C;-Cgalkyl. Included within the meaning of
heterocycle(Cy-Cgalkylamino) or heterocyclic(C;-Cealkylamino) are 2-thienylmethylamino, 3-
thienylmethylamino, 2-furanmethylamino, 3-furanmethylamino, 4-pyridinylmethylamine, 3-
pyridinylmethylamino, 2-pyridinylmethylamino and the like groups. |

30

As used herein, the term “heterocycle(C,-Csalkylthio)” or “heterocyclic(Cq-

Cealkylthio)” refers to a heterocycle or heterocyclic ring as defined above linked by a linear or



When any variable (e.g., aryl, heterocycle, Rl, R2, R3, R4, R5, R6, R7, RS,
R9, X) occurs 20 nore than one tine in any constituent or in a conpound of
formula | or formula Il of this invention, its definition on each
occurrence i s |ndependent of its deflnltlon at every other occurrence

unl ess i nditAIUHBiter i se. Al so, n‘{)dnnatl ons of substi4 (RIS OB or

vari ables are perm ssible onl y if su conbi nations result in stable

conmpounds. 25 As used herein, "treat", "treating" or "treatnent" refers to:
(i) preventing a di sease, disorder or "condition from occurri ng in a patient
that may boechedadkdeesbdintcontatningdins éase parbld)rsmomelinla:ﬁdos ﬁ)l@ulﬁm%iﬁdrﬁmawbgt has

not yet b as haV| I a di ease sor der
or condi t?%ﬁree@@%%%z)ﬁggsﬂ%bdsi %%eﬁ’}?b%lﬁ‘m"% rﬂtl qng 9f F@W"@‘%}Fdﬁ‘g
g! s eaz e, djﬁgl)ﬁyldﬁdj) azmetemglcnd(@pcsalkywﬁw) Qxallsﬂli&gylfr@ﬂlﬁfﬁﬁlﬁl ?fhld%@lrﬁéﬁ?ylﬂ?ios gase,

i sorder and/or_cgndifjo erein, the rm"patient” refers to a
war m bl oog Igﬁql satéﬂa“é%eﬂﬁd ﬁlg"%gp/ndlm;x@hy}t@oa% PW%@@%}“JW]EMO & particul ar
di seasg, Gihigtettthivomditid 18R grddps] s explicitly understood WO 2006/ 023467

PCT/ US2005/ 029053 19 that guinea pigs, dogs, cats, rats, mce, horses,
cattle, sheep, and humans are exanpl es of animals within the scope of the

meani ng of the AL@EdA hefsin YRR HE! G or ef@%?s t0 agﬁe%b% Biﬁogﬂ:rlglfo'}ess

si ckness or an interruption, cessatlon or I sor nctions,
syst ens o#lugyiepaaklorise, Peomiseer indinei n, "disorder” refers to a disturbance of
function, structure or both resultl ng froma genetic or enbryol ogic
failure in devel opnent, or from exogenous factors such as poison, injury
or di gkase. AsAguesd H'Feeumf‘ﬁ” refere tockint dlghaanrind m&mteuxhatsém(&mﬁorﬂ@uMDn beal th

or physical, ) her ei.n axis! s to.t

preventi on o‘;ﬂép@%&‘e "lﬁqg Cﬂgp% dmﬁg‘f’héﬁhﬁg %Eﬁ%e%‘ﬂﬁmg‘? aing s F" "sl eep
di sor der s'valence'tohé épuathe Cuir Gatrong! carlmaatnﬁn bINthO BING acibS Aﬂ;ﬂﬁchnh@d Sid, (aﬁche term

“"insomi a", means,the, i nabhil en the abhsenc ext er nal

i npedi menf¥ SEEFIR bWb’iaE%nsl) H’ﬁu&?ﬂ Wftﬁ‘ on Og rggycfl}?e(GH@r? lgnshen

sl eep sho(lAli) vﬁ@ﬁdWal)yleﬁﬁﬁM@eaﬁiboIehﬁné h@blshﬂlﬂey(s&@ e?!;t@ﬁ@ (ORY, tP[z%ﬂiné n degree

from restl ness ar &gﬁgurbed 15 slunber to a curtail nent of the nornal

| engt P of € é?f;ﬂBPmP‘?) Prefing gk erenvirdandne Fhe. wrvsive (Fychdiyaiopben (Tt udes
primary i REQ#mE 8is), ﬁmu?s)reeglaﬁle@Aﬁg@ aSp BN (Adbs Slulilic aSHRShRNCE-

i nduced. i nsomij a ang@m rcadi an rhythm i nsomi a tRFg I'S |nso§%§|£l due to a
change i n2$pgeegine (Asn) and glutamine (Gin).

When any variable (e.g., ary1, heterocycle, Ry, Ry, Rs, Ry, Rs, R, Ry, Rg, R, X) occurs
20  more than one time in any constituent or in a compound of formula I or formnla TI of this
invention, its definition on each occurrence is independent of its definition at every other
occurrence unless indicated otherwise. Also, combinations of substituents and/or variables are

permissible only if such combinations result in stable compounds.

25 As used herein, “treat”, “treating” or “treatment” refers to:

(i) preventing a disease, disorder or condition from occutring in a patient that may
be predisposed to the disease, disorder and/or condition, but has not yet been
diagnosed as having it;

(ii) inhibiting a disease, disorder or conditien, i.e., atresting its development; or

30 (iif)  relieving a disease, disorder or condition, i.e., causing regression of the disease,
disorder and/or condition.

As vsed herein, the term “patient” refers to a warm blooded animal such as a mammal

which is afflicted with a particular disease, disorder or condition. It is explicitly understood



nor mal sl eep-wake schedule (shift changes, shift work sleep disorder, jet
lag or jet lag syndrone, etc.). 20 As used herein the term"primry
insomi a" nmeans difficulty in initiating sleep, in maintaining sleep or
having restorative sleep which is not caused by a nent I d r due
to physioloﬁ?%@?m@?*écts of taking or .withdraw ng fron?%%ﬁ#%ﬁ%ﬂg%ﬁgtances
(substance-induced insomia). As used herein the term "circadi an rhyt hm
sl eep disorder"” includes jet lag or jet lag 25 syndrome, shift work sl eep

di sorder, advanced sl eep phase syndrone and del ayed sl eep phase syndrone.
As used hettet guitdagigsedops, @it etd, miee, horkeshedtite, yheaprpohbumfnsarcorpelendt  or

"effective .casei.n.kinase |Is.inhibhito mopunt of a conpound” neans enough
of a conpoﬁﬂﬁmﬁﬁﬂﬁnn%ﬁé%ﬁﬁgnggﬁﬁﬁ?ggg%@%?ﬂkough the appropriate route of

admi ni stration A9uded@adeina“disdabentfedo af {linest dcknetstdd an iméra s cedhsarger or
condition anenable to such treatnent. As used herein the term"a
t her apeut i E&P106r Gbpdy fingens AYSAPS OKFEAS- an amount of a conmpound which is

ef fectisve in trgaticAfelehe R Hifee asLdistdivanicds furRfiok, @Rtttk @Pboths Used
herein, the term "pharmaceutically acceptable salt” is intended to apply to

any WO 200850i8g §vmpEeneis g osbopiaiailony in developipgr prdom PEREEwIs fFi%hown” or
future disﬁﬂ%%&?&sm{ﬂﬁﬁ%5§dﬁéﬁg by one skilled in the art that 1is a

non-toxi c organic or organi c addition salt which is suitable for use as a
phar maceut i cal . As hdedhsteinatGopdition’Swedersiei acttatd ofhernguhaaiih loephysiceldithesel ude

al kali metal or L iLne- » r ;g&& _ ~sodi um pot assi um
cal ci um or nagnég#%ﬁﬁheg?ﬁg?ggggﬁgﬁﬁ%ﬁ?%gg%gl a“?%ﬁg??%: cyclic or
aromatioc am nesAsusel hersinggiegrieisicap disdidait Triden disoiderst pi ‘Glehy Hawitrece”
dethylanine,ﬁ%ﬁﬁggo yldiethylanine, pyridine and picoline. Illustrative

aci ds whi cH* I'tabl e salts include inorganic acids such as, for
exanpl e, hydr och$ oded herehiy the oo insomnisS whdang the fnapiiostphiep o thaebskrdeof aci ds,

and organi ¢ carhoxyl.ic acids such .as,. far exanpl e, acetic r opi oni, c,
ool P BB mey P Sudan e g e R R e o) fppn ERRpRT
citric, asgahilg occlid aftbdhe inabilify@isiosy iRl &t iR aekred fay HarysIRdse biedist®ad oi C,

phenyl aceti c, . 4- am nobenzoic, 4- hydroxybenzoic¢, .anthranilic, cinnamc,
DTt 2y Ph c. Snhhag SHREGHT ¢ o TorFah Rgb ORSIgHec: 53t SRk TS LIe il f

and |ike aghgsuniandc10dddRhGELnERMIE, ifolbif 8146l t@8 miBhh@raad fJbsike-
benzenesul foni ¢ and p-tol uenesul fonic acids. As used herein, the phrase

"| engt heni Hguest iesorprcandsireadianhyBevintariz Balds msergnia g 1o aRgerdp thehe
interval bglweelesoniRathURit bha@e SRR S LB diQeaL s hegubarty With a
syndroine, etc.).

20 As used herein the term “primary insomnia” means difficulty in initiating sleep, in
maintaining sleep or having restorative sleep which is not caused by a mental disorder or due
to physiolc;gical effects of taking or withdrawing from certain substances (substance-induced
insomnia).

As used herein the term “circadian thythm sleep disorder” includes jet lag or jet lag

25  syndrome, shift work sleep disorder, advanced sleep phase syndrome and delayed sleep phase
syndrome.

As used herein the term “effective inhibitory amount of a compound” or “effective
casein kinase Ie inhibitory amount of a compound” means enough of a compound that
becomes bioavailable through the appropriate route of administration to treat a patient

30 afflicted with a disease, disorder or condition amenable to such treatment.

As used herein the term “a therapeutically effective amount” means an amount of a
compound which is effective in treating the named disease, disorder or condition.

As used herein, the term “pharmaceutically acceptable salt” is intended to apply to any



frequency of approximately once every 24 hours. As used herein, the phrase
"shortening of circadian rhythm period" refers to decreasing the interval
bet ween sem nal events in a process that occurs regularly with a frequency
of approxw@tel once every 24 hours. 20 As used herein %har maceut i cal
carrier" or Héeuti cal i y accept a% e carrier"” ref e[’r(lsT

phar maceut i cal excipients useful in formulating therapeutically active
conpounds for adm nistration, and which are substantially nontoxic and
non-sensi ti zi ng under conditi ons of use. The exact proportion of these
exci pi ent saitswidbtliee previoedy Byowiner mnirmﬁxisddvayd atd is whe hy ond skilledpe thciagshaf t he
active corrgound t he chosen route ratla@n as well as 25 st ndard

o receuty e HP ot i o Roreit S A iR SRR £ enes PRTRARISHE § e

active i MpugetiedbastsSwintiefoRinabitablé HG0iRRidahRali nefaDotalIGQMBR8HH Mol cont ai ni ng
a pharmaceutical carrier, although the conpounds are effective and can be

adnmi ni st eM¥EroXides aich 28 50dHRROESY BIE, calgiup or @agft?s‘“{nﬁ’é’dfﬂx&ﬂ?&rwlﬁﬂ act ive

i ngr edj entahﬁﬁerﬁcvmc b B AR ind %hub10aARAHT 12300 dke e, triethyleiti
abbrevi ati ohs that may a bear in this applcatlonsa havethefollowng
meani ngs: Wﬂ@e@pﬂmw lyspeoBIrusead picolinendllysiret taAcids viichfermy| ), Ph
(phenyl), {0 cid), TsC
. (para-tol usgi;tli%%{ t%??:? ¥L £?3C1£ﬁg&94(%g%{aglﬁe% w%%%h?%l fﬁgd}%&f) of mam de),
NVP  (1- WESUHW& Rhepphorisl and ihik@ pado pnd\bngestib yarbokyhy agidd sudh m)rfru)e;:amﬂé\, acetic,

(1 o aaatmgis BB Bl ;SR Bk B, vyl Lytars s 69RR 5 5

ene), 10t onaleic thyd(omgmalbfcaméﬁlaﬂrmmndmcabﬁnzcﬁmtphla@ﬂmemcammmmobemom a mn.

chr omat ooy Ritea Sttt bnp gt el b RGeS sy 1),

(benzyl), atetBuybehmid, lrraﬁ&el:blahd/ like ad1dsPﬁnc(dr§@1ﬂf‘@li‘¢ﬂu): acidédhch b mbihatyseieaed, | C
acid), HOAc acehj C. ac % 06}% acetate), Et20 (diethylether), EtCH
(et hanol ) PepseERUpRlF au PRAERIGYIE A6 e) EDC

(1-(3-dinmethyl @Iﬁdﬁéﬁl{e@d?ﬁ"tﬂeﬁﬁ%fehl@ngtﬁélﬁ bﬂd’ﬂc@lﬁaﬂ& wopReht REdéde) ; HOBT
(1- hydr oxybenzotrjazol e

mlligra pg (mcrograrr) ng
( nanod? am)incteasing g 1|“F°F‘iai E@tsveenpﬁemmﬁ’l eYeasiit & process taf pecars) regylplyovith
(hi gh- perf&hﬁgﬁg%ﬂﬂmlﬂmﬁ,t&@mp}g soRhYs, TLC tlc or Tle (thin layer
chr omat ogr aphy) ; (grams per liter), SiO2 (silica gel), L/mn (liters
per ninute), mﬂsmstﬁi Kﬁfﬁlm,ltﬁlq li’hcl'@le stp@pmn:g Al aivpdiamyhytheg pirtadi r¢re jo dekgeaging| ar ) ,
mM (m i , pYelnps] CPM 15
(counts pg?é@hi%l\ﬁa%g%gr pm tftlf}g:i%&g%r m &ncgl S)erfglﬁ%flx‘%,{n@%ﬁg%%ﬁ m
(m cronet elp})l;oxsnatf(lrmme@mryZAﬂuDvémanorret er), ppm(parts per mllion), psi
(pounds per square inch), eq. or equiv.

20 As used herein, “pharmaceutical carrier” or “pharmaceutically acceptable carrier”

refers to known pharmaceutical excipients useful in formulating therapeutically active
compounds for administration, and which are substantially nontoxic and non-sensitizing under
conditions of use. The exact proportion of these excipients is determined by the solubility and
chemical properties of the active compound, the chosen route of administration as well as

25  standard pharmaceutical practice. In practicing the methods of this invention, the active
ingredient is preferably incorporated into a composition containing a pharmaceutical carrier,
although the compounds are effective and can be administered, in and of themselves. That

said, the proportion of active ingredient can vary from about 1% to about 90% by weight.

30 Further abbreviations that may appear in this application shall have the following

meanings:



(equivalent), RT (retention tine), C (degrees Celsius), and K (Kelvin).
Accordingly, a broad enbodi nent of the invention is directed to a conpound
of 20 fornula | or fornula Il: (Rd, XRa XR3 R7 Rz (RymRz \ \ I \ ):N
OR7\ O RLR | Il wherein Xis Sor S(O,,; R is Hor Cl-Csal kyl; R2
i s NRSR6; REO206423467 or het er ocycl e; R4 i's Cl-Csal kyl of CHUPBHERSRs i s H
or Cl-Cealkyl; R6 is Hor Cl-Co6alkyl;"R7 is CHZNRSR9 wherein 25 R$ is H,

Cl - d oal kyl, C3- Cscycl oal kyl, aryl, aryI (Cl -Co6al kyl), aryl (C2-Co6al kenyl),

di aryl (C2- CGaI kenyl ), heter ocycl e, heterocycl e(Cl - C6al kyl

het er ocycIN¢ @retitgalb éerﬁlwl), Ph W@nﬂ%ﬁt@i ctn@laﬂhmw), p- T @exaxty @@sgﬁeznkyl ),

?’(C:Z}I/'} US%O%? %;é%kgg@%gt%c SFD %%&@3} Ef;qﬁ?atg% Q%Qjﬁ s yﬁ?&%g%%’g@@)yl ,

het er ocyc I(ga(n@th)@aa;i}{ny)hghnome dré{—methyy@#pe(@mm@%a [IR& iigbpropano! dr3soprigylRO

B rs Gy, Hited 150 Ryt o Y <& oA TS e i B 30 Shne Ty
G oo oty i it opompnt btant i) o 2
ggrrgoﬁnd é%@%’é@ﬁgm$§l AEeaHPEe Irf‘assfﬂ’?éfr@&? 8i nent of
this i nver(fe!rt%iltd)@l:ﬁfbﬁgd)t Bn @&H@ﬁ}lm (Rtid P b a-Hr (QéprBﬁﬂWF@ (Hﬂuo%&{ti%l n X

is S. 10 Anot her enbodinent of this invention relates to corrgoun s of

formul a | 26\d:fEPHe (agetio acidy P hetiylj agetageh FpOrdiethylethay), FrOH (¢thanab, o di nent
of this i Q&%Eﬁo@%ﬁﬁiaﬁﬁ&% EIQC@P@&%ﬁ@lﬂméﬁ?wLﬁeﬁ%ﬁﬁrb&ﬁfnﬁHé a 15 11l

wherein X1s mis O and"R7 i s Anot her enbodi nent of
thi s ithvermyidwohlpadat H@Bffdltbwwpmh@d%omﬁzﬁe@»rgﬁataal)l mp (milligram), Agl(nicrognanki n Xi s

T ot hy! - SEqERSTER R GO ey Y Cot s LT Rt S mar s aci o

amde is &h&ﬁﬂt@iﬁﬁi}ﬁm ilov 6r B &l 1eyed EhidnenaRehy)de/of (o2 e 1aerd, SM05 hi n t he

scope of t(s1 ica gel erLanq?hters per minute), mL/min (milliliters per minute), omo!l (millimole), M
(molar), mM (millimolar), uM (micromolar), oM (nanomelar), pCi (microCurie), CPM

15 (counts per minute), rpm (revolutions per minute), mm (millimeter), um (micrometer), |4

(micron), nm (nanometer), ppm (parts per million), psi (pounds per square inch), eg. or equiv.

(equivalent), Ry (retention time), °C (degrees Celsius), and K (Kelvin).

Accordingly, a broad embodiment of the invention is directed to a compound of

20 formula I or formula IT;

(R x#F‘s
4)m
m
N
\
R,
I I
wherein X is S or S(O)y; Ry is H or C;-Cgalkyl; Ry is NRsRg; R3 is aryl or heterocycle; Ry is
Cy-Cealkyl or halogen; Rs is H or C;-Cgalkyl; R is H or C;-Cgalkyl; Ry is CEHLNR 3Ry wherein
25 Rg is H, Ci-Crealkyl, C3-Cecycloalkyl, aryl, aryl{C-Csalkyl), aryl{(C,-Cgalkenyl), diaryl(C,-

Cgalkenyl), heterocycle, heterocycle(Ci-Cgalkyl), heterocycle(Ca-Cgalkenyl), hydroxy(Cy-
Csalkyl), dihydroxy(Cq-Cealkyl), acyl, Ci-Cealkoxycarbonyl, aryl(C;-Cgalkoxy)carbonyl,



A further enbodiment of this invention relates to conpounds fornula | or
formula R wherein Xis S, R2is NH2, mis 0, R7 is CH2ZNR8RO and R is H.
25 A further enbodinment of this invention relates to conpounds fornula I
wherein Xis S, R is H R2is NH2, mis 0, R7 is CH2ZNRSR9, R8 is H,
Cl- O oal ky WO B3903¢c) oal kyl,  hydroxy(Cl- Cal kyl ), di HRAfERYPEEEYsal kyl )
or O -C6al koxycarbonyl and RO is H. %e foll ow ng conpounds are
representative exanples within the scope of this enbodi nent:
5- am nonet hyl - 3- phenyl sul f anyl -1 H i ndol e- 2- car boxylic acid am de, 30
(2-car bans mBOﬂR"er@dﬂgﬁYDf iR} IRo i Hi GrelGioalBylyhateredyplel CreGraliybior heieiodydle(Cs~ but vyl
ester,  Stikdhas ROHRHMbztPRERHeS IR whth Y alSaaba bRy ! 1 ¢ acid
3- ( 3- chl ohetproeynié; Pk Ginok |- 6= et ATiceolie (Sky ICyd,Hhirded, Bro2PleaThodys,i ¢ aci d
am de, : . ) . ] .
3- (3- f 1 uor D&y YEM PR o8 R B % hBTEERY P s Hen 5 g6 ¥EBOEAPHRY 1 i ¢ aci d
anm de,s WOeZ006/62 344t émRe ot WRRAAE 02 9® Compbind; or a pharmaceutically acceptable salt
3- phenyl syl gq%gyl - 5- propyl am nomet hyl - 1Hi ndol e- 2- car boxyl i c aci'd am de,
5- but yl am t hyl - 3- phenyl sul f anyl - 1Hi ndol e- 2- car boxyl i ¢ acid am de,
5- pent yl am nonet hyl - 3- phenyl sul f anyl - 1H i ndol e- 2- carboxylic acid am de,
5- hept yl am nonet hyl - 3- phenyl sul f anyl - 1Hi ndol e- 2- carboxylic acid am de, 5
5- (bi cycl o[ 2. 299¢ pepediment ol tinigretiny relaessh spmpanids ahfprmulyl prigeneladl car boxy|
ic acid amndinXiss, _
5-[ (2- hydr oxy-1:- hydr oxynet hyl -1 - net hyl - et hyl am no) net hyl ] - 3- phenyl sul f anyl -
H-i ntbbl e- 2- carboxylic acid am de, '

y

[
L (2~ hydr oxy- ha LSl RhbAE 81Ehi3 SvaRE Wetaied 1 Lo R Jr ANt iR P 2- Car P

5
oxylic acid am
5
c

-[ (2, 3- divhymingX yqof apiRasiNth) net hyl | - 3- phenyl sul f anyl - 1H i ndol e- 2- car boxyl i
acid am de, 5-ethyl awi nonet hyl - 3- phenyl sul f anyl - 1Hi ndol e- 2- car boxyl i c
acid am de, 3-phenyl sul fanyl -5-propyl am nonet hyl - 1H i ndol e- 2- car boxyl i c
aci d am de, and further embodiment of this invention relates to compounds of formula I or formula

5- (i sgpropyl.am.n | ) -3- phenyl sul fa - i ndol e- 2- carboxylic acid
ani de}5p15&W%%%§§bh%ﬁ%r?§}ﬁmd?gﬁ "'lis%ﬁjf{ﬁ%n relates to conpounds fornul a
| wherein Xis S, RLis H R2is NH, mis 0, R7 is CH2ZNRBRI, Rs is aryl,

aryl (d -Co6al kyl ), heterqcycle or carbanmpyl (Cl-Co6al kyl), and RO is H The
fol>ll f)vm' ng con%é%iﬁ’fﬁ%r e&%@&‘%ﬁ? oidhis inyeption rele ‘é%nPORNS%’Ifl)EPr?W@ Is"éé‘i}’l@ulﬁﬁt hi s

enbodi Mentyhe@m(P AW, W, HNADTRLY R) 1sTHRReRH) sid {307 -cldk 1 N8 sl boxyl i ¢

acid am de, 20

3- pheny! sdtredigH3-methamipemeyb3-phenyisabmst-AllHpdae2cadex dicackkantidxisla ¢ aci d

am d€zp  representative example of £ Ia I within th f this embodi
5-T(2- cyang- Asf 5- hi met h%iypla‘lgorpyqogrrlr?%ogoﬁ%% F'%ylw]1 - :? p?"lsecrclnguplfggrr?y?- T lri ndol e- 2-¢
ar boxylic

A further embodiment of this invention relates to compounds formula I or formula I

wherein X is S, Rz is NH;, mis 0, Ry is CHbNRgRy and R; is H.

25 A further embodiment of this invention relates to compounds formula I wherein X is S,
Ry is H, Rz is NHp, mis 0, Ry is CHa2NRgRo, Rg is H, Ci-Cjgalkyl, C3-Cscycloalkyl,
hydroxy(C;-Csalkyl), dihydroxy(Co-Csalkyl) or Cy-Csalkoxycarbonyl and Rg is H. The
following compounds are representative examples within the scope of this embodiment:

5 -aminomethyl-3;phenylsulfanyl—lH—indole~2—carboxylic acid amide,

30  (2-carbamoyl-3-phenylsulfanyl-1H-indol-5-ylmethyl)-carbamic acid tert-butyl ester,
5-methylaminomethyl-3-phenylsuifanyl-1H-indole-2-carboxylic acid amide,
3-(3-chiorophenylsulfanyl)-5-methylaminomethyl-1H-indole-2-carboxylic acid amide,
3-(3-fluorophenylsulfanyl)-5-methylaminomethyl-1H-indole-2-carboxylic acid amids,



acid am de,

3-phenyl sul fanyl -5-[ (3-trifluoronethyl -phenyl am no) net hyl]-1Hi ndol e-2-carb
oxylic acid am de, 25

5-[(1-carbaj noyl et hyl am no) net hyl ] - 3- phenyl sul fanyl - 1H i ndo| e car boxylic
acid ani de, WO 2006/023467 pOLI0s 3005025635

5-[ (3- met hoxyphenyl am no) net hyl ] - 3- phé‘znyl sul fanyl -1 H i ndol e- 2- car boxylic
acid am de,

5-[(4- butyI phenyl am no) net hyl ] - 3- R ﬁll sul f anyl - 1Hi ndol e- 2- car boxyl i ¢ aci d
am de, and3-pheny sulfanyl~5~propylarmnomct yl-1H-indole-2-carboxylic acid amide,

5-[(2-fluo 1 g phe! e-2-carboxylic
acid am degggﬂgﬁ% @ﬁ@éﬁﬁﬁ?@%ﬂ?ﬁ%&%@ﬂoﬁpﬁg%ﬁ %ven |I%Ek1érig&g%teés t o compounds
formul a | $ShenxtglaminériethyS3-phettyldudfaiyl- 1 RR2indele MH2rbomylicacd] arfdde,i s CH2NRSR9, and
R$ and R9 ther WI ni 1 i-ch, t are attached forma

het er ocycl %8 gnfnoﬂe h\Xil"g %en rlrsﬁlg)fg%gg ggﬁg@bcfﬁbé)é%%ﬁcf‘{/@mgﬁ’anpl es wthin

t he scope ®{bithisg2. enﬂ}mﬁl-mmhundﬁﬁt@{%@heﬂﬁﬁﬁf&nﬁqfl 13805 LEAGES aci@dmide,

gl- I( g_ Q)éid(rjogi i&ﬁﬁ' o|x9| e}fﬁilroqclyxrllletjhyf/!l—methﬂ ez?hylam?nhoﬁmgtll'lyll]lé— Xylsujlgtnlrlnﬁ-%—ln%o Car box
5- nor phol |@1M11m@yﬂud3 phenyl suI fanyl -1 Hi ndol e-2-car boxyl ic acid am de,

3- phenyl sul f anyl - 5- pi peri di n- yl - 1Hi ndol e- 2-car boxgl ic acid am de, 5
5- ( 3- car bamrBytiyAeey i lapeiog- %%?lﬁ%n}etm@ %ﬂ@wlsglﬁanwhh%m% Habpeylio agidy poxy| i
c acid am ggide

3- phenyl sul fanyl 5- (4-pyrim din-2-yl -pi perazin-1-yl met hyl ) - 1Hi ndol e- 2-carb
oxyl i d0aci Hi(2&rdilelroxypropylamino)methyl]-3-phenylsuifanyl-1H-indole-2-carboxylic acid amide,

5- [ 4- (3- phepyl REARGRM;).BI dﬂ&ﬁﬁ&ﬂf@nﬁ H-FBLBY darodxieyd sHlak any! - 10 i ndol e- 2-¢

arboxylic acid am de
4-(2-car bﬁm@dﬂéflsglfméﬁwwlaﬁlamﬂhﬂ%m@le@Cgﬁtbmﬁflmﬁhc)d jnidajagilazepane- 1| -carb

[yé 1 oF L2 ahaboylb et 1) S ooy lsntanyl T Hoindole 2 carborylio sgidamifer 1 o g
am e,

gx§/|2| g}_{gg :))c(ly ng%bl}/ thel %r b Qe U ghlél VBN g BRemyl sk Eanyl. I wherel dglis(.a S, 2-carb

5-(1, 4-di dxlas&agarﬁfm noik 9, B id €H,BRyRgyBE 1yleyl; Syidhedlisl), haayptyclddi ndol e- 2- ¢
arboxylic acid 1 de nd . . .

o Y | Ry EFURh Pk Res B TheSoRViDs Somprunds Lo rPErg T2 E TS - 2- car
boxyl i ¢ ackithin &¥sdepe of thifniabdigher@Tbodi rrent of thi s invention relates to
conpounds {q&r mula 11 s NH2, mis 0, R7 is

X i i S i
CH2NRSR9, R&eP%l W“@m%lggr%?ﬂsuéﬁsﬂw (la-méelaﬂmﬂr'aoxyhc acid aride,

20  3-phenylsulfanyl-5-(guinolin-6-ylaminomethyl)-1H-indole-2-carboxylic acid amide,
5-{(2cyano-4,5 —dimethox.yphenylamino)methyl] -3-phenylsulfanyl-1H-indole-2-carboxylic
acid amide,
3-phenylsulfanyl-5-[(3-trifluoromethyl-phenylamino)methyll-1H-indole-2-carbox ylic acid
amide,

25 5-[(X-carbamoylethylamino)methyl}-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide,
5-[(3-methoxyphenylamino)methyl]-3-phenylsuifanyl-1 H-indole-2-carbox ylic acid amide,
5-[(4-butylphenylamino)methyl}-3-phenylsuifanyl-1H-indole-2-carboxylic acid amide, and
5-[(2-fluorophenylamino)methyl]-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide.

30 Another embodiment of this invention relates to compounds formula I wherein X is S,
R, is H, Rz is NHp, m is 0, R7 is CH;NR3Ro, and Ry and Ry together with the nitrogen to which
they are attached form a heterocycle. The following compounds are representative examples

within the scope of this embodiment:



het er ocycl e(Cl - C6al kyl ) or Cl -C6al koxycarbonyl and R9 is H or

het erocycl e(Cl - Céal kyl ). The follow ng conpounds are representative

exanpl es wt hi n the scope of this enbodinl.ent:

6-aninonet@¥ ﬁpenylsulfanyl 1H i ndol e- 2-carboxylic acid am de, 25

(2- car banp Wi sul fanyl -1 Hi ndo+ 6-yl met hyl ) - car BSHUS2980%80%%er ¢ - but y!
ester, 6- (benzyl am nonet hyl ) - 3- phenyf'sul f anyl - 1H i ndol e- 2- car boxylic acid

am de,
6- [ (4-ni trobenzyl ani no) met hyl | - 3- phenyl sul fanyl - | Hi ndol e- 2- carboxylic acid
am de, 5-(4-hydroxymethylpiperidin-1 —yimcthyl)—S-phenylsulfanyl -1H-indole-2-carboxylic acid

6-[ (4-di met h%ll am nobenzyl am no) net hyl ] - 3- phenyl sul f anyl - 1H i ndol e- 2- car boxy
lic acid e,

6- [((]I 4- mséI fssaﬁ&gﬂanﬂ éﬁ-??nﬁ”t‘ﬂ)ﬁ@tﬁ}béhy}lsﬁfaﬁﬁeiﬂ lel BOWboxYIk hdd @nGre2- car boxyl i c

acid am

6- [ (4- met ﬁd;byméﬁléﬁfnﬂrﬁ ripgi-Hyimetind -3 Heingoledtordayyliciaqid aside.e- 2- car boxyl i ¢

acid

6- [(4851r3nr onpabameypipedin ity 2 phepvleutfmy L AFLipdple 2 arborglicacidanide, ¢ aci d

am de, 3-phenylsulfanyl-5-(4-pyrimidin-2-yl-piperazin-1- ylmethyl) 1H-indole-2-carboxylic acid
6-[ (4-chl QL2 enzyl am no) net hyl ] - 3- phenyl sul f anyl - 1H- i ndol e- 2- car boxyl i c
acid am de, 2006/ 023467 PCT/ US2005/ 029053 25 6-{

[ (bi phenylS [4—(34ph@1ymtbpeam)plp§rmﬁhyjll}16ﬂiyﬂl§qﬂ1¢hﬁkﬂlifaaj?lylH frdolertadreox3tic agidhoxyl i c
acid amd

6-[(3-nit P%’E)deehzyl am no) net hyl ] - 3- phenyl sul f anyl - 1H i ndol e- 2- car boxylic acid
am deio  4-2- -carbamoyl-3-phenylsulfanyl-1H-indol-5-ylmethyl)-{1,4]diazepane-1- carboxyhc acid tert-
6-[(2-ni t[i)](])l% Qsz | am no) net hyl ] - 3- phenyl sul fanyl -1 H i ndol e- 2- car boxyl i ¢ acid
am de,

3- Iohenyl s gl[f.t anmazeﬁmu $mickiiyiBUepBiavbenzMbRI- &) E1iD ¥l adidel ndol e- 2- car bo
xylic aci am d
6-[ (3-f1 udré- @@Fm?thﬂrwﬁéilﬁlyrlb@wyarﬁ -Plspieulfapyt- IB-ndodandcahevlispeid 14 i ndol
e- 2-car boxyidec acid am de, 6-{
[ (2-met hoxynapht hal en- 1- yl net hyl ) am no] - net hyl ]
3- pHeny P dona&-aza-spiteld) ddez-8-Yigedwhiforiynylsultany k1 Brdpls-2-carboxylic acid
2, 4- dlmggdehgf&ybenzyl am no) net hyl | - 3- phenyl sul f anyl - 1H-i ndol e- 2- car boxyl i
|d am
3- pheﬁdﬁﬁ%@n@l@b@Wﬁp})ﬂBﬂhﬂh}hr@ﬂlpﬁéﬁgﬂesﬂbﬂ]&nyll-lﬂ-ﬁﬁdotadbbz&b@eyhaad:)d)xyI ic
c am d
3- et %oxybenzyl am no) net hyl ] - 3- phenyl sul f anyl - 1H i ndol e- 2- car boxyl i c
am de,

(
c
(
d
(
cid
(2 é‘ﬂ]e E:I hyl ?g nzyl aﬂlonhgr cmﬁ::o%n‘]ent of%lx}(sa Pr}(rltagnlgnfrglnt%é folc%n{pggncls(afonnu?e?ﬁ b%xl}t/al | C
(
d
p
(
d

c

[
a
[
i
[
i
[
id
[
i

3- net msalslseﬂmtmmzmtrmwol R$rsmwsamgwlcltttom 05191(@1 cangaxyl i c
oro 3-trifluoraonet hyI benzyl am no

d yl
nony | EHPRECr CID] - GorlKaR PR Ro Ffl SEpeiotyoiel Y ClalkyD. The

C
3-
- 2- et Mmmegm[rﬂ ARAdRpRYdntat3e Qk@fﬁmés&utrﬁﬁmlsc&p&or ROl Bsodai:boX Yy i ¢

[
id am de 6- { 10-.chl or 0- ant hracen-9- hyl ) ani no] net hyl
3- pheny ﬁSQHPFW‘P Brphendelfanyl-1H-indole-2-car oxyhc acid amide,

25  (2-carbamoyl-3-phenylsulfanyl-1H-indol-6-ylmethyl)-carbamic acid tert-butyl ester,

}-
6-
c
6-
a
6-
a
6-
a
6-
a
6-
a
}-

6-(benzylaminomethyl)-3-phenylsulfanyl-1EH-indole-2-carboxylic acid amide,
6-{(4-nitrobenzylamino)methyl]-3-phenylsuifanyl-1H-indole-2-carboxylic acid amide,
6-[(4-dimethylaminobenzylamino)methyl]-3-phenylsulfanyl-1 H-indole-2-carboxylic acid
amide,

30 6-[(4-methylbenzylamino)methyl]-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide,
6-{(4-methoxybenzylamino)methyl]-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide,
6-[(4-bromobenzylamino)methyl]-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide,
6-{(4-chlorobenzylamino)methyl]-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide,



20 carboxylic acid am de,
6-[ (3, 5-di chl oro- 2- hydr oxybenzyl am no) net hyl | - 3- phenyl sul f anyl - 1H i ndol e- 2-
carboxylic acid am de,
6- [ (3-bronop-4, 5- di net hoxybenzyl am no) et hyl | - 3- phenyl sul fanyl - 1H- | ndol e- 2-c¢
ar boxyl i ¢ WO @ GL 25 \s PCT/US2005/029053
6-[ (4- benzyl oxy- 3- net hoxybenzyl am no) et hyl ] - 3- phenyl sul fanyl -1 Hi ndol e- 2-¢c
arboxylic acid am de,
6- [ (3- benzyl oxy- 4- net hoxybenzyl am no) net hyl | - 3- phenyl sul f anyl - 1Hi ndol e- 2-¢c
ar boxyl i ¢ 6d¢ibibhenpl-de;lméth{l)qntine mctiryd}-Brpbeatyesn 2 WAl Heihtylb- R avathoayliveicidy |
} - 3- phenyl suldf anyl - 1Hi ndol e- 2-carboxylic 30 acid am de, 4-{
[ (2- car banB%3- phenyl sul f anyl -1 H i ndol - 6- yl net hyl ) am no] net hyl } benzoi ¢
gci g rrelt hyF}[(%F&%enz%znﬁno)meﬂllyé]—3—pthyIs_ulfanyl-1Hﬁnc|iole—%ﬁagbo§yllic aci2d amidfi:; .

- phenyl sul f anyl - 6- -styryl benzyl am no) et hyl | - i.ndol e- 2- car boxyl i c
P AL s A e N Y A e
6- [ (2-f5l uog @néirdsuirhi E[ﬁﬂlﬁiﬂ%{o@&&?f)ﬂeﬁ 128k 1} D3RRy Lsyblydpyidl H- i ndol
e- 2- carsboxy]%j %Maci c?HLgm de, 6-({ [5- (? chl g’r?%ég#ejﬁyl ) - furan- 2-yyiﬁrret hyl ] am no
} met hyl ) - 3apileny| sul f anyl - 1H-i ndol e- 2- carboxylic acid anide, 5 6-{

[ (1- benzengsul k=l = 151 S1H-A 2. i

3" phony | oy AR e Bl R b SRR by -1 fndole-2-carborylic

[ bi s- (5- ni 2aidimidan- 2- yl et hyl ) ani no] net hyl

}-3- phenyl syl banyl - | H i adol §- 2- yhi. i d a0 Blddolen

[ (5-nitrof é?t&%%ﬁxﬁ%ﬂqu&g% ﬁlbn}%%éﬁ%j %e%ﬂghgléﬁﬁ%%ﬁﬁlﬁ %{nﬁloglze- 2- car box
ylic awi d catboxaiit edd aivet her enbodi ment of this invention relates to
conpounds a |l erein i . | S,-H As NH2. .mi.s Q.. RZ.is
CroneoRe. bRt el Eh i inkely oo p gy lshirivi bt e Bk e ol %, |
exanpl es W-{Biphehdrgbargmimhmethyl3-3embodiudangl: 1H-indole-2-carboxylic acid amide, .

6- [(2- am nopropl RIXL AT ARSI 53 RIS e S E BN a SRRy T e

acid am de
6- [ ( 2- am neaEehythABENRGkRBRINEhyI33 pheimiusidh i amyndbled-aeisxgtidacidibiasy| i ¢ acid

am de, : . . :
6- [ ( 2-¥nmi nSIG-REbAYTEYREEIprER A ARl AT 3 Fsealr sttt ecidprideol e- 2- car
boxylic acég:- bkl trifluoromethylbenzylamino)methyl]-3-phenylsulfanyl-1H-indole-2-carboxylic
acid amide,
6-[(2-methoxybenzylamino)methyl]-3-phenylsulfanyl- 1 H-indole-2-carboxylic acid amide,
6-{[(10-chloro-anthracen-9-ylmethyl)amino]methyl }-3-phenylsulfanyl-1H-indole-2-

20  carboxylic acid amide,
6-[(3,5-dichloro-2-hydroxybenzylamino)methyl]-3-phenylsulfanyl-1H-indole-2-carbox ylic
acid amide, |
6-[(3-bromo-4,5-dimethoxybenzylamino)methyl]-3-phenylsulfanyl-1H-indole-2-carbox ylic
acid amide,

25  6-[(4-benzyloxy-3-methoxybenzylamino)methyl]l-3-phenylsulfanyl-1H-indole-2-carboxylic
acid amide,
6-[(3-benzyloxy-4-methoxybenzylamino)methyl]-3-phenylsulfanyl-1H-indole-2-carbox ylic
acid amide, ‘
6-{ [(5-nitrothiophen-2-y1methy1)amino]methyl }-3-phenylsulfanyl-1H-indole-2-carboxylic

30 acid amide,
4-{[(2-carbamoyl-3-phenylsulfanyl- 1H-indol-6-ylmethyl)amino]methyl }benzoic acid methyl
ester,

3-phenylsuifanyl-6-[(4-styrylbenzylamino)methyl]- 1 H-indole-2-carboxylic acid amide,



2- am nopent anedi oi ¢ acid 5-am de

1-[ (2- car banoyl - 3- phenyl sul fanyl -1 Hi ndol - 6-yl net hyl )- am de], 20 6-{

[ (2-ami no- 3- (1Hi ndol - 3-yl) propi onyl am no] net hyl

}-3- phenyl suI fan -1H i ndol e-2- carboxylic acid am de

6- [ (2- am n&% $97pr opi onyl ani no) mej hyl ] - 3- pheny! sul ESHIS20892%%! e- 2- car
boxylic acid am de,

6- [ (2- am no- 4- net hyl sul f anyl but yryl am no) net hyl ] - 3- phenyl sul f anyl - | Hi ndol e
-2-carboxylic 25 acid am de,

6-[(2, 6- diﬁaﬁfri-ﬂotbm@mﬁyabmmia&q&bmtﬁy&xﬂneﬁnqﬂnéhybhcﬂylsaﬁyd}d-lﬂ1hﬂd@l2&aﬂmﬁﬁid)0xyI i
c acid am_d

3=ani no- N-fl(é carebam)yl 3- phenyl sul fanyl -1 H i ndol - 6-yl net hyl ) succi nam ¢

aci d. A f @r[fee- @momeﬁﬁwmaﬁatynnahmwﬁﬂ@ pmmmgh@glshﬂmgmmqmazf ormul a
IIV\,hereln is H R2is NH2, mis i s CH2NR$R9, R8 is
aryl (Cz- C6%i R’@ﬁ&?laflda&?lg‘?’yl (C2- Ceal kenyl) or heterocycl e(C2- C6al kenyl ) and
RO is H 0I6—{fl!@tl%n%iﬁé&llﬁﬁlgzI%Kﬁﬂ)ﬂn}emﬁ)ﬁ&lﬁ@h&ﬁW}@ﬁ%heﬁﬁﬁﬁﬂﬂﬁdﬁ-l ?ﬂd%m-z-
representative exarrpl es within thée sco of "thi s enbodi e

[ (bis-(3- P%FPWIE-%"I 2195 ) ami no] net hyl } 3- phenyl sul f anyl - 1H i ndol e- 2- car box

)[/l( ISCSaS: ghenyl al I yl am no@n@aﬁéﬁ%ﬂﬁ%h{ gé%ﬁgﬁ%ﬁﬁdg&#e%fargg}r{%oxyI iC

aci d am décid agide a8d{ [ 3- (4- hydr oxy- 3- net hoxyphenyl yal |yl am no] rret hyl

}-3- pheny Sl <f e. ounds of

the pyes ¢ {tlgsnl‘\%gnjftulmcgl).lnl-i @%‘ﬁ@ pr eglgétg@)péyﬂ hén glg%g nh%h“é’f’ SHoUS 1 fiose

known I n t e ant e and 5 nd .t cor.r espandi ng

descriptive tex? tnff %g%r en§§ ﬂ%ﬂsﬁ?‘g’g Pl géﬁ t?)forfl%oém rigua %ﬁﬁﬁfl‘ggof t he

i In?/enti onR; g, RblsN[[-Iastadst rmtxhﬁﬂa\lmml _]b@dﬁiﬂ’wﬁ&ﬂg e, Wﬁfﬁéﬂd’ﬁﬁgfcﬁmpounds

illustratign es_an i t cope of the present

i nvent i onare,&f’&‘ésreﬁ V‘?/%(af‘n@aéé‘ﬁ?%“t\ﬁagcé’@? g%)t&l"s Sﬁ)@ﬁjﬂe&ﬁs and ot her

conbi nat i 6:[62~aﬂﬁ101316pﬂ0ﬁylﬂmimbmaﬂjﬂ]—prhéﬂy%uﬂ’ba%ﬂ&}hﬁﬂabﬂ RAERRYHORED digar ri ve at

- i ndi vi dual E ar}g{lﬂunds ar.e reaI’éy ggarent to one of ordinary skill in the
art. Fabl &d 2I gecstylAngHe) iy ulfpnyl Hd-iadnde: PP Lo B AP . of ¢ hi-s

i nventi Onﬁm-ﬁﬁn%%&hgpé{t% lahﬁﬁﬁ%??—@%eﬂ&l&ﬂfaﬁﬁelﬁ me&eZ b AE g4y €s

descri bed herein, and biological data for the conpounds of the rnvention
are summafP¥d in Table 3.

2-aminopentanedioic acid 5-amide 1-{(2-carbamoyl-3-phenylsulfanyl-1H-indol-6-yImethyl)-

amide],

20 6-{[(2-amino-3-(1H-indol-3-yl)propionylamino}methyl }-3 —phenylsuifanyl-lH—indole-iZ-
carboxylic acid amide,
6-[(2-amino-3-phenylpropionylamino)methyl}-3-phenylsulfanyl-1H-indole-2-carboxylic acid
amide,
6—[(2-amino-4—methylsulfanylbutyrylam_ino)methyl]-3~phenylsulfany1-IH-indole—z-carboxylic

25 acid amide,
6-](2,6-diaminohexanoylamino)methyl}-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide
and '
3=amino-N-(2-carbamoyl-3-phenylsulfanyl-1H-indol-6-ylmethyl)succinamic acid.

A further embodiment of this invention relates to compounds formula II wherein X is

30 8, Ry is H, Ry is NH;, m is 0, Ry is CHaNRgRy, Rg is aryl(Cy-Csalkenyl), diaryl(C,-Cealkenyl)
or heterocycle(Cz-Csalkenyl) and R is H or heterocycle(Cy-Csalkenyl). The following
compounds are representative examples within the scope of this embodiment:

6-{ [(bis—(3—furan~2—yl—allyl)amino]methyl}u3»phenylsulfanfl-1H-indole-2—carboxy]ic acid

amide,



15 CHEM CAL SYNTHESIS Scheme 1 Q0 (RAYMO O (RA)m (Ra)mNC/ NCNCI \ b
| \ COZR NZ NON z 3 la2l cRBaRE J3bRM 00 (MM(RAYmMO
(RAYm/ a bl COZR NC N2 NCNX2 NCH 51b 4 c Cha RREt 5b R=M WO
2006/ 023467 5/ 029053 28 As described in sche ' Iy
substi t ut edwg)g%ﬂﬂ§%-%2yanoi ndol e- 2- car boxyl ate (3) andrrg‘f#gfﬁg/&%?

6- cyanoi ndol e- 2- car boxyl ate (5) starting materials are prepared by nethods
well known to one skilled in the art fromknown or commercially avail abl e
optionally substituted 3-nethyl-4-nitrobenzonitrile (la) or

4- et hyl - 36iletiprengiallylrining )rpdhyl}-3 phepdwifandt Iyl-indele3-citmaplid svidahidee 1,
step a, ana}%al ate diester, such as for exanple diethyloxalate, is added to
a solution of a suitable base, such as for exanple sodi um et hoxide in
absol ut e etHah-hydadxykI-methoayphet vl RCykmirmacthyl} Gopheh pngifan git 1H-endbeld-owed by
addi tion of Etaﬁ.tin bepzonitrile la or Ib at fromabout OC to about room
t enper at ur E°RPPEAUSETM P ng the mixture at about room tenperatue for about
8 to about 24 TbompolriR of 8RGkdsert inenfi@Ldah Bk pZpered by petdbisbLmaREod tsui t abl e
10 acid, such as faqr exanpl e hydrochloric aci sulfuric acid or the |ike

acids, t het@é‘f W ip g-xe art. Reaction schemes 1,2, 3,4 am:%j 5, and the corresponding descriptive
text, describe the preparation of the various compounds of the invention. The disclosed
methods and examples are provided for illustration purposes and in no way limit the scope of
the present invention. Alternative reagents, reaction conditions, and other combinations and
10 permutations of the steps herein described to arrive at individual compounds are readily
apparent to one of ordinary skill in the art. Tables 1 and 2 provide summaries of the specific
compounds of this invention which are prepared in accordance with the synthetic procedures

described herein, and biological data for the compounds of the invention are summarized in

Table 3.
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renoved under reduced pressure and the residue is partitioned between water
and a suitable organic solvent, such as for exanple nethylene chloride,
chloroform ethyl acetate and the 1ike solvents. The organic phase is

dri ed, concgytrated and the residue is purified by chromatographic

met hods welYO BH¥¥H*4%0 one skilled in the art to providé‘gﬁgﬁwgﬂ?Bﬁﬁc est er
2 15 or 4, respectively. Oxopropionic esters 2 or 4 are each reduced with
hydrogen in the presence of a suitable catalyst, such as for exanple

pal | adi um on carbon, in a suitable solvent, such as for exanple ethanol,
until the theorfetdesaibedirighemet. dnjiemadlysnbstibitabsiol begandhvele-2ambo:ohate (8) Xt ur e

s filter i | bt dto afford the crude i ndol e that
is purifi gdgd %@‘(}1 %E g%%lfl élgeﬁja%ﬁ'?@%e%éﬁé‘%\%%mmﬁ‘ﬁlsm%e RgPegite yslﬂ?tll‘i’cgdv Ih the
art to af flopenopeneahillelyn ks tfiormkredn ceitigtcidiyayanblendabrdRsaatiagey| at e

(3a) or eth - noi ndol e- 2- car boxyl ate . (3a), .respectively. As shown in
schene 1, 3§%ét8%6‘?-¥%r8§ |rgﬁrault1ﬁ§ %]saﬁl Blét?“ﬁ YZ‘%‘%@%@‘E@&%’ frdefcayey. 8ar boxyl at e
(3a) of -etshywn fir eyanol,Beplacar?otiddissttaéueh eSR) efdodld HiBAYRRAISESis ABEIRS
optionally nsesterified to tﬁe correspondi ng net hyl “ester 3b or 5?),

ra
respect i véﬂl}?m‘b HEH AR basRetuch 2405 fFRRle Wi khotideinidhsqlyfe ethanol, asfriom as f or
exanpl e bybadtioPT kdWbot pbitEmSratiRBRGAIY by2adiieh 6?&&’3{1% Sﬁz@&ﬂﬁé a B0f &t V!
ef I ux

ester 3a qr 5a at from about roomtenperature to the tenperature of
the sol vedto™ gX98t § fdo 2BoH reostemppiatira ndfierstiring theymixitere pr abguiciootny  met hodss

wel | kKnowdepar@d®r sk | ' er or . 5b, .
respectivel .yI? ,&I te?nﬂ;dtui \k/gc?zroﬂt %rﬂlfoﬁgslr Eheeg?%?és{ﬁ %gl%%%%itlg%ﬂ)%gdzﬁ%gé)g?ls‘fﬂﬁgfeepar ed
by subbt i ©eii svgh a3 ioe exammdsirdsechlorisacid; sifsit acid bathe liknatido thesoivertiioxi de i n

ynt hosi s b a08eT coaner B Ced Ber B b A a by s PR A ( ey 1
SR3 ri c) _orgapicBelyeptNmgh apfor Bidhpge mefylene cibifdcbchlogRBamRetrBecetaBland e =H
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chromatographic methods well known to one skilled in the art to provide oxopropionic ester 2

15 or 4, respectively. Oxopropionic esters 2 or 4 are each reduced with hydrogen in the presence
of a suitable catalyst, such as for example palladium on carbon, in a suitable solvent, such as .
for example ethanol, until the theoretical amount of hydrogen is absorbed. The reaction
mixtuze is filtered and the filtrate concentrated to afford the crude indole that is purified by
chromatographic methods well known to one skilled in the art to afford opticnally substituted

20 ethyl 5-cyanoindole-2-carboxylate (3a) or ethyl 6-cyanoindole-2-carboxylate (Sa),
respectively. As shown in scheme 1, step c, optionally substituted ethyl 5-cyanoindole-2-
carboxylate (3a) or ethyl 6-cyanoindole-2-carboxylate (5a) starting esters may be optionally
transesterified to the corresponding methyl ester 3b or 5b, respectively, by methods well
known to one skilled in the art, such as for example by stirring mixture of methanol,

25  potassium carbonate and ethyl ester 3a or 5a at from about room termperature to the reflux
temperature of the solvent, cooling, and isolating and'puxifying the product by methods well
known to one skilled in the art, provides methyl ester 3b or 5b, respectively. Alternatively,
methyl esters 3b and 5b are readily prepared by substituting dimethyloxalate for
diethyloxalate and sodium methoxide in methanol for sodium ethoxide in absolute ethano} in

30 the above described synthesis.



Scheme 2 describes the preparation of optionally substituted internedi ate
3-arylthio- or 3-heterocycl ethio-5-am nonet hyl i ndol e- 2- car boxam des 8b and
3-arylthio- or 3- heterocycl et hi o-6-am nonet hyl i ndol e- 2- car boxam des  11b.
As shown in che 5-cyano 5 esters 3a/3b and 6-cyan 5b are
each converY &0?66’2%'%1 mary amdes 6 and,9, respectivel yf"c@ﬁézﬁﬁ%éﬁé wel |
known to one skilled in the art. Thus, treating a m xture of about 7M
anmoni a and ester 3a or 3b or ester 5a or 5b in a suitable polar solvent,
such as for exanple nethanol or ethanol, with a chip of lithium hydroxide
and heating the resultant mxture in a pré&swmmeé€ vessel at about 100 C for
about 16 hours provides, after 10 chromatographic purification as is well
known to one skil I®Bénin the art, pri mardani de 6 or 9, res,;)),,ectlvele

Al ternatively, omlber i y

art may b%f pl-oue

in a suitable pobar O @
about 5Mto about 7M ammuhi a sol ution for abdut onhe day to abou1! three
days at amnbient tenperagure, or by heating the soI ution tgq @BQLR‘ B& 55 C
for about 10 hours, provides primary amde 6 or 9, respectiveby=dafter
isolation by nethods well known to one skilled in the art. Alternatively,
the appropriate esggr may be suspendé@l)in a mxture of cancentratgd
ammoni um hydr oxi de sg ut| on ag lithiu loride gt ambie Rl te erature
for about gdues i TN hi %aiyer C
anal ysi s, or other_sujitlahlfe c¢hr omat ogr al

one skilled in tMe art, 2D indi reatti MMNs su Stﬂﬂtl§n|
conplete. Primary am dgs 6 or 9 are isolatedgfrom the reactllg,nﬂ-mgggure by
met hods well known to one skilled in the art. W 2006/ 0234&7111, R=H

PCT/ 1152005/ 029053 30 Qther nmethods to prepare the am des of the invention
are readi |y appreciated by one skilled in the art. For exanple, carboxylic

aci ds cor r esporiheige 2 gessabasitee mrepasiisn ph artially substited insprneriates-MylEg- be
prepared by Me@ér@é}bél%kh?o Qfanhﬁtﬁn&mmélg%rt%ﬂ&mﬁﬁfe?sﬁmﬁfs L rsf; 5: and

5b, by nethods well known to one€ skilled in the art. Fof exanp

sui tabl e H@ifeocﬁlﬁﬁw -fgndndnesthydindorpllecapor amisetbdth yily driva én soberdé urh- -¢hpde oxi de,
| i thium hyc%[e?%%agﬂ) . éﬂﬁ? le% ES% G eabiPeo @gge%q?kr g g {iéér6ean8f9 ester 3a or

3b, or 5a or In a e so vent suc a nixture of
t et r ahydr okspeavedin iy wetheds with gnowixtoume skiledvadheatt. a’I‘huabmaUnQﬂmﬁtma ofibout 110

C for about hour.to The vered ,as sal t
5y 101 oobnOnE sithid B0 BHOa & 3B Eiler R SB08 HElaple Dol ENET SHorl B
mat eri al axampleasdtiknel or Hiendl, Mtba chz@kﬁhﬂﬂdn hedmxidearﬂd}neaﬁ@ thordulnad and
acidified by. net hods wel | | | in the such as for

s il b adPHHE s e esreLarenyt 00 % 1 Shows S podts bviRh efadt 5 o

sui t ahbe sakotenbgraplEhp@Fication as is well known to one skilled in the art, primary amide 6 or 9,

respectively. Alternatively, other reaction conditions well known to one skilled in the art may .
be employed, such as treating a solution of the appropriate ester in a suitable polar solvent,
such as for example methanol or ethanol, with about 5M to about 7M ammonia solution for
about one day to about three days at ambient temperature, or by heating the solution to about

15 55 °C for about 10 hours, provides primary amide 6 or 9, respectively, after isolation by
methods well known to one skilled in the art. Alternatively, the appropriate ester may be
suspended in a mixture of concentrated ammonium hydroxide solution and lithium chloride at
ambient temperature for about three days to about five days until thin layer chromatographic
analysis, or other suitable chromatographic analysis as is well known to one skilled in the art,

20  indicates that the reaction is substantially complete. Primary amides 6 or 9 are isolated from

the reaction mixture by methods well known to one skilled in the art.



met hanol , ethanol and the |ike solvents, to provide the correspondi ng
carboxylic acids of conpound 3 or 5 respectively, wherein Ris H These
carboxylic acids are readily converted to am des of the invention by

pr ocedur es mell nown to one skilled in the art, such as _for 15 exanple,
sol ution of %5@5’8&@%0 acid 3 or 5 in a suitable sol ventcsUgHo4ess

di met hyl formam de can be treated wi t} a base such as

di i sopropyl et hyl am ne, a carbodiim de such as for exanple

1- (3-di net hyl am nopr opyl ) - 3- et hyl car bodi i m de hydrochl ori de,

1- hydr oxybenz obtliea zsthedaitecbrepenmibe imivies bi the inyentionfrsrendily apemcitatedrbyiose
conpl ete n._l h u

chr omat g SR b aEkP s Ror Skabble o B X RRRLBUAAREY s Pl OSBRI TR S,
t he m xt uméeeanR EnaHehdyum@depmeﬂmyayemlytsﬁblf ehesaoi*ra@nndm@mhr& Bearpir g ocsa can be
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R2 i's NH2 for dxaple potaysivh h§@eRidd abiiufl rydroxidefidnion! Byt He@g AleheARIbaNedsi N
pl ace of ammoni um chl ori de, one can_al so prepare the correspondl ng

Gi - Ceal kyP %@é@ﬁaawrea#&stﬁm Praiby Ol Y 88 gy uEloIYERGSUCB 2t Bk pEmRIS26 or 9
25 wher ei Ryl dfsetfaﬁm@ﬁ% 2 M Cirn Co ot lid nedfed N Boupddeglabdut 110 °C

respectively. show i n schene 2, stecg]é the nitrile noiety of optionally
substit ut é@fabout%mﬁmﬂloét P howy. bHeamp et i6 resatered ayaiabiby didratiop 2editgox ani de
9. are eac Iﬁ]ﬁa‘?@ﬂ%@&&ﬁ’&t&@ﬁ) pISQHé ﬁﬁlﬂﬂ)‘ﬂgl dﬂﬂerp:fl 'a@?f%ldﬁgﬂ ﬂgeﬁlﬂaﬂ:aﬂe%nd residue

si mul t aneous Boc-protected to provide Interne primary am des 7
and 1® r@@pembmpélayd adigifing bhogthodiewell kavoiarto oe gildedsk ithel astdlsuch as foe art . For
exanpl e, LUt I

6- cyanoi n%)éfﬁf&l%%«%%@ﬁ%&m%wgy @gﬂaﬂg%ﬁ s&h%@ ?e%%@ld%? agm %le s?lvent Smﬁl B for
exanpl e, methraoiobihancd atd thalikelsolrants, 'mpa:dmdle thh bmasgmehrgtaﬁmoiylimid}@fl de. The
m xture i s _then eat ed th,a suitable WO
D006/ 09348 BEHS HrtspeSbiohs BRIl 12, frBaifpilic on el sttt

sodi um bor®ides ¢fahe mmehtioh &y psdcedlrremfanqm@ub oﬁ@ﬂ@ﬂedtlemeeﬁaﬁuah @s fo@r about 8
hours to about 24 haours The eac on_m xture is conc ntrat extracted
hd £ prGtRle- & SolaR SEeayoit Rows Shai & Rilaile SR Aok PRRE oRR e ar ¢ 1 o

provide thebL@iate@sBandbRe sih a@ﬂnsogropylethylarmne acarbodnrmde such as for example -
6- Boc- pr ot ect ed- am nonet hyl i ndol e- 2- car boxam des 7 or respectl vely.

As shown ilnf3 sdeﬁ%thﬁlm@nogfoapﬂ)f?’ ethyleaghadiipidechydeashigade. 7 lyﬁexzbﬁna?tea@aw

conver t ed gh@ndnfifn ctﬁ&‘icfeeﬁ??%ﬁh@&aé’noﬁﬁs}’éénﬁﬂl&e 9§ dcterBl-AM9 @Yk 1{ENI 0 conpounds
8a and |la, respectively, by nethods well known to one skilled in the art.

For ex arrp|0br0rrat0§eﬁ§>bbrv§|08ﬁr iitablg p@fpnae@eﬁip@c agpyepe ayaig well dmpyin i apgiskidlpd e
sol ve vm t h a
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and chromatographically purified by methods well knOWn to one skilled in the art to provide

primary amides 6 or 9, respectively, wherein R is NH;. I primary or secondary C1-

Cealkylamines are employed in place of amimonium chloride, one can also prepare the

corresponding C;-Cealkyl secondary and tertiary amides corresponding to compounds 6 or 9
25  wherein NH; is replaced by NH(C;-Cealkyl) or N(C;-Cgalkyl)a, respectively.

As show in scheme 2, step e, the nitrile moiety of optionally substituted 5-
cyanoindole-2-carboxamide 6 and 6-cyanoindole-2-carboxamide 9 are each reduced to the
conespondﬁng primary amine that is simultaneously Boc-protected to provide intermediate

30  primary amides 7 and 10, respectively, by methods well known to one skilled in the art. For
example, a solution of 5-cyanoindole-2-carboxamide 6 or 6-cyanoindole-2-carboxamide 9 in a
suitable polar solvent, such as for example, methancl, is treated with nickel chloride and Boc-

anhydride. The mixture is then treated at from about 0 °C to about 15 °C with a suitable



anbi ent tenperature, followed by treatnent with a suitable diaryldisulfide
or diheterocycledisulfide, and then the mxture is stirred at anbi ent
tenperature to about 100C for about 12 hours to about 20 hours. The course

of the reaction is followed by thin |ayer chronatographj |
ot her chr om0 net hods as are well known to one E{%TW%@@""%% n the

art. \Wen conplete, the reaction is wiorked-up by extractive nethods as are
well known to one skilled in the art. The desired internediate

5- Boc- pr ot ect ed- am nonet hyl i ndol e- 2- carboxam de 8a and

6- Boc- pr ot edheak @e’mnamhtabwjdriemdwlesdtﬁmarbbmham&eaﬂdlthtenaaﬂereeambouﬁremhat ed and

chr omat ogr aphi cal | uri ds as.are wn ne.skilled in
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group is perfornmed in a manner well known to one_skilled | gﬁ art, such
0

as for exawpreresperingry o SrssTiefedst-eRnpmathyiRdples c: gxantlfl‘?sf |%dPoacet i c

acid at; a ecli¥yn tenperature for about 5 mnutes to about 30 m nutes,
concentrating the m xture and isolating the corresponding primary am ne 8b
or 11b, respechsshery in sehempg, sien § insmedisiereatides Jand 10 o5 cach compgriddye by, as

shown in S&P,%gfos é{n]g%éagﬂﬂ'rl g%ﬁaéﬂoetc?eﬂ% cgag?&uééytﬁ Bid! fobsie:i Ry, by

d|heterocyc out one equl val ent of cesi u carbonate in a
sui t abl e swktheds well lswein tasnd shilledsin thslaet- Foneampld, e srrapiste o intpgwRdiales t r eat ed

w th optio Jd!ﬁo%i‘ﬁ’ft}%%%’c%@géﬁb%t%gt?%fﬁ{&fg%kﬁcﬁ Zth?l%xi!rf?axm &l e t he

m xture i s heated a bout onetoaout si X
hour s. 10Thetre¢agsiotittonsuitsblrbaset Drckds fmy exdmple $caien hyxhxdo rmah‘dxgmabmndo,rat ot her 30

chr orrat Ogr;?\%lahr%ltt?rgﬁe? %%Sfta ﬁ?ﬁ%&dymﬁe tmcn@(‘)fv a Sglt e d1 y %guﬁgdel orll the art. The

desired op 87 e ate

3-heter CythB&t&Ioeycﬁedmmde[ idebdnatie mivtme ﬁlﬁﬁlmy&ﬂ Iana’]’ﬁl‘bla‘tt te’a‘npwattuexmhodet(@éc and
3-arylthio- o tercycl et ol.e- 2-

car boxani d&*p °a1t AQEO‘E%W%P%@JP@& ﬁﬁﬁlc‘%ﬁ eorﬁ?calﬁﬂrls gdptﬂ}'n‘gtnl B by

net hods asciaéBatéerbphit Snalyeis2R0feDZIsB o eI iLHeHOGS &299@5311 kﬁtﬂvrﬂﬂﬁenns Kiilldeed in
the art to provide conpounds 8a and_1la wherein R3 is %‘5}‘ or %ﬁ{r@w%de
The Béc- pidbest .Wae@?metath%amm%sd—an Y PHECHYE P

hydr ol ysi siyase H886d inldgart. 3R it iRdinidehtd mos@rdtmﬂhaﬁemyuﬂaareyz-am ne 8b
or |Ib, respectively, as the trifluoroacetate salt. Scheme 3 S ,Rs OSi R3

NC NHZ h Nerhoxg a|an1i.|61Bqq@te%ecbar&mgn&th@mdole—%carboxanude 11a are each
isolated and chromatographically purified by methods as are well known to one skilled in the

art to provide compounds 8a and 11a wherein R is aryl or heterocycle. As shown in scheme

20 2, step g, acidic hydrolysis of the Boc-protecting group is performed in a manner well known
to one skilled in the art, such as for example treating compound 8a or 11a with excess
trifluoroacetic acid at about room temperature for about 5 minutes to about 30 minutes,
concentrating the mixture and isolating the corresponding primary amine 8b or 11b,
respectively, as the trifluoroacetate salt.

25 Alternatively, as shown in scheme 2, step f, a mixture of the diaryldisulfide or

| diheterocycledisulfide and about one equivalent of cesium carbonate in a suitable solvent,

such as for example dimethytformamide or NMP, is treated with optionally substituted
intermediate amide 7 or 10, and then the mixture is heated at about 80 °C to about 120°C for
about one to about six hours. The reaction is monitored by thin layer chromatography or other

30 chromatographic methods as are well known to one skilled in the art. The desired optionally
substituted intermediate 3-arylthio- or 3—hetercyclethio-5—Boc-protected—lan'tinomethylindole-
2-carboxamide 8a and 3-arylthio- or 3-hetercyclethio-6-Boc-protected-aminomethylindole-2-

carboxamide 11a are each isolated and chromatographically purified by methods as are well to



(RA)MH (RA)MH (RA)mH h 6 12 013 ~j SSIR3 OHI NHZ RBNHI NHz HNHZ O
(RAym/ HOk (RA)YmHON (RaA)m5 15 16 14 1 As described in schene 3,
optionally substituted internmediates 13, 14 and 15 are each prepared from
optionally | ed 5-cyanoi ndol e-2-carboxylic acid agnm.de 6. _As shown
in schene y&%t%%edf)zgﬁ& 5- cyanoi ndol e- 2-gar boxyl i c acid arﬁ%ag%%oeygmggnverted
to the corresponding 3-arylthio or 3-heterocyclethio conpound 12 as is
descri bed above in schene 10 2, step f, to provide 3-arylthio- or

3- heterocycl et hi o- 5- cyanoi ndol e- 2-carboxylic acid am de 12 after isolation
and puri f prsagkiled b thermetih prdyidgsompeungde Bh akchblawhesein Reissikyllok beteionydidicTigr t . As

show in s S [ ;Hﬁ BId L& fod rlﬁﬁg e 12 i.s reduced
by net hod%gé\}gﬁt&uﬁﬁg}%ﬁlﬂpf {)C 0 eugisl tfal Aeng li[i%lstrhéogerd b,yr%@c agﬁ %SoarS Jdgsfﬁﬁ% e, by
treating sbovespsifatdre ofrespohdingpdnatyemidLSland INatdieCRvely) apthei di ne and wat er
with a slyr of thanq ni ckel , and heating at about 95 15 C for about 4
hours to gg{%{oageﬁgﬁ? . The reaction mixture is filtered, and the filtrate

is concentrated to a m ni mum vol une arsdhdtecnt ed With ice water to afford,
known toHone
~ Mg

after isolation and drying by procedures that are well
skilled in the art, internediate 5-fornyl-3" *

substi t ut ed- i ndigle-R< boxm;ichaciN@ rkde{13. Ns showr
j, the indole nitn optTomar y §ybgtirufed—S=ary )
3- het erocycl et hi 05<T ofiny| tndol e- 2- ca i de013 is N al d t® provide

conpound 14 wh€rlein R is O - Ceal K§iimby arr@thods vel | Baewn td' one skilled
inthe art. Thus, a sofution of internedi'ate 13 in a suitald pol ar
sol vent, such as for ekanple dinmethylformam de or - NWP, is tr dted at about

anbi ent tenperatyre va h a suitable base, such as for exanple Qzﬁassi um

hydr oxi de, sodi ufp hydroxi de_or p 2 Mt -but gy de, and{ then t eal, d wth
a WD 2006/ 0234 05} 9§_)§§ 33 o Of a di hal Fde in
a suitable polar s & ch as for &c&mie aimethyl fordeage \'. NIVP.
The reaction is (gplrreddfor about 24%hours Ho about 72 grgyrs at\ rcom
temperature and diluteg with a suitable sokyent such as ethys aBetate. The
organisc phase is washed with brine, dried and concentrated to afford

N- al kyl at ed conpountk dedcnivied irescher® 3j aptionally substituted intermediates 13, 14 and 18
are each prepared from optionaily substituted 5-cyanoindole-2-carboxylic acid amide 6. As

shown in scheme 3, step h, 5-cyanoindole-2-carboxylic acid amide 6 is converted to the
corresponding 3-arylthio or 3-heterocyclethio compound 12 as is described above in scheme
10 2, stepf, to provide 3-arylthio- or 3-heterocyclethio-5-cyanoindole-2-carboxylic acid amide
12 after isplation and purification by methods as are well known to one skilled in the art. As
show in scheme 3, step i, the nitrile moiety of intermediate 12 is reduced by methods well
known to one skilled in the art, such as for example, by treating a suspension of intermediate
12 and NaH,PO; in pyridine and water with a slurry of Raney nickel, and heating at about 95
15 °C for about 4 hours to about 5 hours. The reaction mixture is filtered, and the filtrate is
concentrated to a minimum volume and treated with ice water to afford, after isolation and
drying by procedures that are well known to one skilled in the art, intermediate 5-formyl-3- |
substituted-indole-2-carboxylic acid amide 13.
As shown in scheme 3, step j, the indole nitrogen of optionally substituted 3-arylthio-
20 or 3-heterocyclethio-5-formylindole-2-carboxamide 13 is N-alkylated to provide compound
14 wherein R; is C;-Cgalkyl by methods well known to one skilled in the art. Thus, a solution
of intermediate 13 in a suitable polar solvent, such as for example dimethylformaride or
NMP, is treated at about ambient temperature with a suitable base, such as for example

potassinm hydroxide, sodium hydroxide or potassium t-butoxide, and then treated with a



5 Cl-Co6al kyl. One skilled in the art recogni zes that other conditions for
N-al kyl ati on of the indole nitrogen may be enpl oyed, such as for exanple
by treating a solution of the conpound of formula 13 and a suitable

sol vent, such as for _exanple 1,3-dinethyl-3,4,5, 6-tetrahydro- _

2(1H) - pyri PO BB th a O - C6-di al k yl sul fate and a su?%gﬂ?@“%?}g@ such as
for exanple cesium carbonate, at anbl ent tenperature for a suitable period
of time. Alternatively, the 10 nitrogen of the indole ring may al so be

al kyl ated by treating a pyridine solution of a conpound of forrmula 13 with
a Cl -C6-al tlon@fﬂ@arqsﬁllwhbal@pesem@bbfpom sdlvanalsheh asdaecxemple as  for
exanple c r

Addi 11 onal JpryERRR] G b PRI | Bl LI SRR IR T e

i ndol e ni tmogﬂanpagrtutwempdrhﬁtedw&ﬂaatutamaﬁdmivenmlcmaseﬂm atdige.sYind dngam@m%eps

di scl osed .in sche 5 As .als nal |
Sunet |t o d Rt e Risdond S Rise SN AR e SRR RR R, o) |
C ]9 ]Eldl E:I kO nsc@ssiﬂ?@ CDhegﬂiﬁlHefdQﬁ tﬁghg r?@@ﬂﬁbs mgt c?l!fﬁer Ic&icﬁtlicﬁﬁ dd)flaﬂ-%lkﬂlﬁplb:ﬂof tﬁ%, t g
a or optlona Yy Su st 0 nao carpoxyl.l ¢ ac am de .
Al dehyde 1BdOlF BIEOgERBRY %ﬁﬁﬁ@o eéd%]&@ F‘gé’fﬁﬁﬁw a Y Breting aé?)‘f’f“&fh%tj tﬁ?"%ﬂ?&? t ut ed
5- al kyl am grgpmtfiyi3 Mo Bitdsle SAVROXNN & falcmh@m de8indebh g 4088 -adeydg! | known

to one skilled in the art, such as for 20 npl e by treatlng a soI ution of
opt i onal | y2(sHbeyipidingge withalydes- dlékylwl%twﬂtaémt@lwswmh asdoicprample 5
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pot assi um ried organic asecrs ¢
afford optﬂo«majnltyessmﬁfetii: tstapsscﬂsc”ﬁosaiin;sICMGsdrtaﬂhyl i ndol e- 2- car boxylic aC| d

am de 16. V\DZOO chene 4 _R3.Proced
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Pr ocedur e witt Rﬁn‘ey%ldﬂelglﬁeﬁﬁqdwoﬁdﬁ‘ib!nd-hs@esﬁﬁed for the reduction of intermediate 12 to

13, to afford optionally substituted 5-formylindole-2-carboxylic acid amide 15. Aldehyde 15

is converted by reductive ammination to optionally substituted 5-alkylaminomethylindole-2-
carboxylic acid amides 16 by methods well known to one skilled in the art, such as for

20  example by treating a solution of optionally substituted aldehyde 15 in a suitable solvent, such
as a mixture of acetic acid and tetrahydrofuran, with an alkylamine followed by addition of a
suitable base, such as for example potassium or sodium carbonate, and a suitable reducing
agent, such as for example sodium cyanoborohydride at about room temperature. The
reaction is monitored by chromatographic methods as are well known to one skilled in the art,

25  such as thin layer chromatography, and when complete the reaction is diluted with a suitable
solvent, washed with sodium bicarbonate or potassium bicarbonate and the dried organic
phase is concentrated to afford optionally substituted 5-alkylaminomethylindole-2-carboxylic

acid amide 16.
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Scherne 4 describes methods for converting optionally substituted
intermediates 8b, 11b, 13, 14 and 16 to compounds of formula I and IX of the invention by
5  methods well known to one skilled in the art. One skilled in the art readily appreciates that
these methods are generally applicable to the preparation of compounds of formula I and II
from precursor compounds that are not specifically shown in scheme 4, and that the methc;ds
shown are for illustrative purposes and do not limit the scope of the invention. Primary
amines 8b and 11b are considered as compounds of formula I and II, respectively, of the

10 invention.

As shown in scheme 4, procedure VIII, a mixture of primary amine 8b or 11b as a salt,
such as for example the trifluoroacetate salt from cleavage of the Boc-protecting group of
precursor compounds 8a or 11a, respectively, a suitable base such as potassiom carbonate or
sodium carbonate and a polar solvent such as dimethylformamide is treated with an alkyl

15 halide at about room temperature. The reaction is monitored by chromatographic methods



conplete the mxture is diluted with a suitable solvent such as for exanple
ethyl acetate, and the organic phase is washed with brine, dried and
concentrated to afford the al kyl am nonet hyl i ndole of fornmula | or |
respectively. 5 As shown in schene 4, procedure IX, a s i
optionally %'Qﬁg?{’i’otzﬁ%d primary am ne_58b or IIb as a sa %ﬁﬁéﬁ%ﬁ‘%{’?
exanple a trifluoroacetate salt obtained fromhydrolysis of the
Boc-protecting group of internediate 8a or Ila, respectively, in a suitable
solvent such as for exanple acetic acid and tetrahydrofuran is neutralized
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followed by addition of the desired aldehyde and sodium cyanoborohydride at about room

I
for

temperature. The reaction is monitored by chromatographic methods as are well known to
one skilled in the ﬁ, such as for example thin layer chromatography. When the reaction is
complete, ethyl acetate is added and the organic phase is washed with brine, dried and

25 concentrated to afford the desired N-substituted-aminomethylindole of formula I or 1,
respectively.

As shown in scherne 4, procedure XV, a solution of optionally substituted primary
amine 8b or 11b in a suitable solvent such as for example dimethylformamide or NMP is
treated with an aqueous solution of a suitable base, such as for example potassium carbonate,

30 sodium carbonate or the like bases, and then treated with an N-Boc-protected alpha amino
acid N-hydroxysuccinimide ester at about room temperature. The reaction is monitored by
chromatographic methods as are well known to one skilled in the art, such as for example thin

layer chromatography. When the reaction is complete, ethyl acetate is added and the organic



36 phase is washed wi th bicarbonate solution and brine, dried and
concentrated to afford the am nonethylindole of formula | or II,
respectively, wherein Rs is an N-Boc-protected alpha amno acid noiety and
RO is hydrogen . The Boc-protecting group is renoved by treatnment wth
trifluoroadet f8&EHY for about 5 to apout 15 minutes addHEHS@INE is
added to preC| pitate 5 the trifluoroacetate salt of the desired am no acid
am de derivative of fornmula | or Il, respectively. As shown in schene 4,
procedure X, a solution of optionally substituted 3-arylthio- or
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chr omat ogi@phe resMN@A theesih %a.ﬁatshéﬂ”‘witﬁa @Lﬁﬁgfc%ﬁ)ﬁenteéuhﬂhs REEL Al f | S added and
the organi ¢ phase is washed with 25 sodi um bi car bonate sol uti on, dried and

conceht r ate@hygolramy rie combigediepeipndilxate eﬂb%wsmgéa:e capdenated inAtfordidee of
formul a I 3Ag:3RuMIiS & 8HRERocTele iP5 RM 14 uted

5- N- subst i tuﬁeed%gmlnorret {é?ocge e- 2§ca%§t>l<t§ i C ac Ihgdpé%@&esétreat ed
with a di amypmhg@pﬂ(déormulaé d| het er ocycl edi sul fi de, as descrl bed above in
scheme 2, stepyl f L npounds
8a and IIa from%@ﬁ s %{eulépec |aveu§/1, ?ngPUB% ycfg n&edrgﬁyﬁta}?
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5 N- A%(bz[] lovg]lﬁltalé rse%Qmp € aCéth 9 P Iif%hjll 6fura%tlsl t%]a edl ay sulté‘bt}g f')ase sush as for

example triethylamine, a suitable primary or secondary amine and then sodium
cyanoborohydride at about room temperature. The reaction is monitored by chromatographic
methods well known to one skilled in the art, such as for example thin layer chromatography.
When the reaction is complete, ethyl acetate is added and the organic phase is washed with

25 sodium bicarbonate solution, dried and concentrated to afford the desired 5-N-substituted-
aminomethylindole of formula I _

As shown in scheme 4, procedure Ia, optionally substituted 5-N-substituted-
aminomethyindole-2-carboxylic acid amide 16 is treated with a diaryldisulfide or a
diheterocycledisulfide, as describéd above in scheme 2, step f using sodium hydride, for the

30  preparation of compounds 8a and 11a from amides 7 or 10, respectively, to provide 3-
arylthio- or 3-heterocyclethio-5-substituted-aminomethylindole-2-carboxamide of formula 1.
As shown in scheme 4, procedure Ib, optionally substituted 5-N-substituted-

aminomethyindole-2-carboxylic acid amide 16 is treated with a diaryldisuifide or a



am nonet hyi ndol e- 2-carboxylic acid amde 16 is treated with a

di aryl di sul fide or a WD 20061023467 PCT/ US2005/ 029053 37

di heterocycl edi sul fide, as descri bed above in schene 2, step f using cesium
carbonate, for the reparation of conpounds 8a and Ila from?7 or 10,
respect i vel YO 29‘5‘“'5?‘8& de 3-arylthio- 3- PCTSR005/0350s3

het er ocycl et hi 0- 5- N- subst i t ut ed- am noret hyl i ndol e- 2- car boxam de of formul a
. 5 Additionally conmpounds of formula | or formula Il wherein Xis S(O"
and nis 1 or 2, respectively, can be optionally prepared by nmethods well
known to odihetsltdcycu@lilsmlfidet ixalesaribed shioh in abemhe R, stopefnising cediure atrborgiea fedheut i on

of Boc protected c ound 8 120 nd, Na2 .
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followed by 10 treatnment with an aryl sul fonyl chloride, an arylsul finyl
chloride, a heterocyclesulfonyl chloride or a heterocyclesulfinyl chloride
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descri bed above for sc step f. The sulfinyl and sul
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defi ned above f " and "heterocycle". of t ari ous enbodi nments
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Scheme 5
SH  NaBO,* H,0 §—S
Al S A e
MeOH
20 As shown in scheme 5, diaryldisulfides are prepared by treating a solution of an

arylsulfide in a suitable organic solvent, such as for example methanol, with an aqueous

solution of sodium perborate and allowing the mixture to stand for about 12 hours to about 24

hours at ambient temperature. The diaryldisulfide may be isolated and purified by methods as
' are well known to one skilled in the art. Diheterocycledisulfides, such as for example bis(2-
25  pyridinyl)disulfide, are prepared in a similar manner. The arylsulfide and heterocyclesulfide

are each optionally substituted as is defined above for “aryl” and “heterocycle”.

All of the various embodiments of the compounds of this invention as disclosed herein

can be used in the methods for treating various diseases and disorders as described herein. As



stated herein the conmpounds used in the nmethods of this invention are
capabl e of inhibiting the effects of casein kinase Is. One enbodi nent of
this invention relates to a nethod for inhibiting casein kinase Is 5
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i nhibition of casein klnase Is activify results in a |engthening of
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di sorder. ﬁg%ﬁ o NEAL LR present invention provides a nethod for
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or a bipolar 20 disorder. A further enbodi nent of the present invention
provi des.a met IS
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preseny ' n&f?o@&e!r OR: ﬁnxﬁgr %191994191%1%%@?1]@ ggel'ﬁﬁ%&%ﬁénogr% 5d§s a I%%thod for treating a
depressive disorder wherein the depressive disorder is major depressive disorder. Another
embodiment of the present invention provides a method for treating mood disorder wherein
the mood disorder is bipolar disorder. A further embodiment of this invention provides a
method for treating bipolar disorder wherein the bipolar disorder is selected from the group

25 consisting of bipolar I disorder and bipolar II disorder. Another embodiment of the present
invention provides a method for treating a sleep disorder. A further embodiment of the
present invention provides a method for treating sleep disorder wherein the sleep disorder is a
circadian thythm sleep disorder. A further embodiment of the present invention provides a
method for tfeéting circadian rhythm sleep disorder wherein the circadian rhythm sleep

30  disorder is selected from the group consisting of shift work sleep disorder, jet lag syndrome,
advanced sleep phase syndrome and delayed sleep phase syndrome. One skilled in the art
readily appreciates that the djseaées and disorders expressly stated herein are not intended to

be limiting but rather to illustrate the efficacy of the compounds of the present invention.



Thus, it is to be understood that the conpounds of the invention nmay be
used to treat any disease or disorder aneliorated by the inhibition of
casein kinase Is. In another enbodi nent of the invention, pharnaceuti cal

conpositions conprising a 5 pharmaceutically acceptable carrier and a
compound of WP3PY{RH46T or fornula I, or a stereoi somerPCAPRR P ber, a
racemate or a tautoner of said corrpo&%d; or a pharnaceutically acceptable

salt thereof, are prepared in a manner well known to one skilled in the

pharmaceutical arts. The carrier or excipient may be a solid, semsolid or
liquid nihesitas tokisiuaferstoed Bakhecqepoandstithe 1BVEHOMERY gt el Akt i ve
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with or wiatdeptableicamiet” rokahsient & noore extiiitrds. cAy daseribed hetgih thepbarapsentied)
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di sintegrating agents such as alginic acid, corn starch and the I|ike;
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col | of dal PEFR BT ELsTRMO Hs  Eraanpe el BE-E0RP iR bRt char i n.
and VW) 20Q8{ 0834 &é LG IRl §2938H3undd By the selected route of administration,
including oral, parenteral and subcutaneous routes. For example, effective routes of |
administration include su!lacutanecus, intravenous, transdermal, intranasal, rectal, vaginal and
the like routes including release from implants as well as injection of the active ingredient
and/or composition directly into the tissue.
25
For oral administration, the compounds of the present invention can be formulated into
solid or liquid preparations, with or without inert diluents or edible carriers, such as capsules,
pilIs,‘tablets, troches, powders, solutions, suspensions or emulsions. The capsules, pills,
tablets, troches and the like may also contain one or more of the foltowing adjuvants: binders
30 such as microcrystalline cellulose, gum tragacanth; excipients such as starch or lactose,

disintegrating agents such as alginic acid, corn starch and the like; Iubricants such as stearic

acid, magnesium stearate or Sterotex®,(Stokely-Van Camp Inc., Indinapolis, Indiana) glidants

such as colloidal silicon dioxide; sweetening agents such as sucrose or saccharin; and



flavoring agents such as peppermnt, nethyl salicylate or fruit flavoring.
When the dosage wunit formis a capsule, it nmay also contain a liquid
carrier such as polyethylene glycol or a fatty oil. Materials used should
be pharnac I pure and nontoxic in the anmounts used. Alternatively,
t he pharna?gﬁkﬁ%@#mgbnpositions may QS prepared in a f T SHPPAR for 5
extended rel ease to provide a therapeutic anount of a conpound of the
present invention in a suitable once daily, once weekly or once nonthly
formusing nmethods as are will known to one skilled in the art. For
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The solutions or suspensions described above may also include one or more of the
following adjuvants: sterile diluents such as water for injection, saline solution, fixed oils,
polyethylene glycols, glycerin, propylene glycol or other synthetic solvents, antibacterial
agents such as ascorbic acid or sodium bisulfite; cheléting agents such as

25 ethylenediaminetetra-acetic acid; buffers such as acetates, citrates or phosphates and agents

for the adjustment of tonicity such ag sodium chloride or dextrose.

The compounds of the present invention can be administered in the form of a
cutaneous patch, a depot injection or implant preparation which can be formulated in such a
30  manner as to permit a sustained release of the active ingredient. The active ingredient can be
compressed into pellets or small cylinders and implanted subcutaneously or intramuscularly as
depot injections or implants. Implants may employ inert materials such as biodegradable

polymers and synthetic silicones. Suitable pharmaceutical carriers and formulation techniques



are found in standard texts, such as Rem ngton: The Sci ence and Practice of
Phar macy, 19th edition, Volunmes 1 and 2, 1995, Mack Publishing Co.,

Easton, Pennsylvania, U S. A, which is herein incorporated by reference.
In the treatnent of various diseases, disorders and conditions as described
herein, a WOXP¥BHOE dosage | evel is about 0.01 ng/ kg PEVUFLP P hbout 250
ng/ kg per day, preferably about 0.05% / kg per day to about 100 ng/ kg per
day, and especially about 0.05 ng/kg per day to about 40 ng/ kg per day.
The conpounds of the present invention nmay be adm nistered on a reginen of
1 to 4 ti rrasfcmﬁ ifl eyncanthe s, weicistednfynthe saehwzeldcp&aoﬁbeofomsﬁﬁ@g, 1941 sor der

condi ti e treated he foII exa S are .
|ntended t I@Hé% FP%§WEquEhﬁB?g ﬂeEFWVE ﬂVWHaqg$gaﬂ@F§H@tail,
wi t hout regﬁ&h%wdﬁhﬁﬁgbﬁmﬁﬁgkg of the invention in any manner. Tables 1
and 2 15 provide sumaries of the exanple conpounds prepared as descri bed
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gel coated F- 254 plates ( and visualized using I odine vapor,
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were recor 670 FTIR (Nicolet) spectrometer with 25 sanples
pr epar ed agﬁﬁﬁgﬁéﬁ? %Mghd are reported in wave nunbers (cm1). IH NWR
spectr were recorded on a Varian Gem ni and/or nmercury 300, Unity 400, or
Unity plus and/or Inova 500MHz spectroneters with chem cal shifts (8)
reported in ppmrelative to tetrametB¥AMBIZR (0.0 ppm) or chloroform
(CDC13, 7.26 ppm) as a reference. 13C NMVR spectra were recorded on a

V U 100,57 f
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Mass ectro ter Syst em.,by ch nlcal ioni zation, at. 1 eV usi ng net hane-
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42 Spectronetry (LCVB) was perforned on a Mcromass LCT interfaced with a
Glson 215 Unless otherwise noted, materials were obtained from commercial suppliers and used
without further purification. All reactions were run under inert atmosphere with dry reagents
and solvents. Flash chromatography was carried out on an Isco CombiFlash companion™
20  using Advantage FlashReady™ prepacked silica cartridges and the solvent systems as
described. Thin layer chromatography was performed using 0.25 mm silica gel coated 60F-
254 plates (EM) and visualized using iodine vapor, UV light, or a staining reagent such as

KMnQy solution.

Infrared (JR) specti‘a were recorded on a Nexus 670 FTIR (Nicolet ) spectrometer with

25 samples prepared as indicated, and are reported in wave numbers (cm™). "H NMR spectra
were recorded on a Varian Gemini and/or mercury 300, Unity 400, or Unity plus and/or Inova
500MHz spectrometers with chemical shifts (6) reported in ppm relative to tetramethylsilane
(0.0 ppm) or chloroform (CDCls, 7.26 ppimn) as a reference. B3¢ NMR spectra were recorded
on a Varian Unity instrument (100.57 MHz, 13C frequency) with chemicatl shifts () reported

30  in ppm relative to CDClz (77.0 ppm), unless stated otherwise. Mass spectra (MS) were
obtained on a Finnigan MAT Model TSQ 700 Mass Spectrometer System by chemical
iomization at 120 eV using methane (CI, 120 eV). Liquid Chromatography Mass



i quid handl er. Hi gh resolution mass spectronetric anal ysis (exact nass
spectra) was perforned in the ESI node at mass resolution of 10,000 using
a Mcromass QTOF mass spectroneter. Exact mass val ues were determ ned for
t he protonated mol ecular ions (M+ 1) 5 wherein Mrefers to the nol ecul ar

i on. ReductY V&Yt i ons using a resjn bound reduci ng PAGERRRIE

performed using Argonaut Macroporous ‘tzl\/P) pol ystyrene- co-di vi nyl benzene.
The MP- Cyanobor ohydri de reagent was Lot No. 01617 with a | oading of 2.55
mol / g. General Synthetic Procedures 10 General Synthetic Procedure |a

( Pr epar at Spertiofe8y d:gMEhives pafordeheot eMoymhstliibininfdeddevith 2 Gdsdadifl i ¢ aci d

am des ;J)Sh dg%@n?;gn%%ga S BERB O B Nk L0 T oo X Bs ;afn. equiv,
(8. 18 nmobdrfamed irDEESbinoté atnmdsS rdsplutidd $fe10,060 mnglﬂMR:rorﬁﬂdQIhE mass
di aryl di sul fhde or di heter Oglﬁd edi uI fi.de in one 15
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portion aPRFeHERPY HE AP dBEE Vot ¢ EtFWPEf %ng qdd?cgﬁ 1qn5| X he

react ison bjerepaVitréfeisQs tagnélcuddrii6i GtedigivaafihaBbAAGIIE2 AR @oﬁﬂﬂ%&tﬁfngt he
aliquot b McOH CH2C12) Concentrate the reaction in vacuo, dilute

(10%
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sol i d on BHORFAOGhnBbMbRydNdL Reairk WasRE 6.6t w_h a wa& F%?Z%@ﬁm?b‘lﬂrr ylthio or

3- hetetocycl et hi 0-i ndol’e- 2-carboxyl i c acid am de. erence: 20 Atkinson
et al. Syn. Conm 1988, 480.) GCeneral Synthetic Procedure I b (Preparation
of 3-arylthio- or 3-heterocyclethio-indole-2- carboxylic acid am des using
Cs2CB) To the indol e-2- car bogyumdPaPSyfHetie®ritiatesdi ssol ved in dry DVF (10
m.), add 25 Cs2CO3 (100 ng, 0.31 nmol) and then add the diaryldisulfide or

di het gr ocyehadi SﬁitﬁétﬁePlﬁ)Qetﬁﬂ'e Iméﬁaran'dﬁ 8t 3 SRl aPﬁ-h&QroHW&ﬁxo Neadd-2100 C

for 2.5 h (nonitor by tlc/LCNMS for conpletion). AllowTeaction to cool to
rt, conce?ﬂﬂi?%i‘tygcf“adﬁin?ﬁeﬁﬂﬁﬁ&ﬁﬁﬂ}re and partition between brine (6 nL) and

Et OAC (3 m). Fxf serda Widehsibt G Rarr dovs 51&1&31%01@?@.99 B RB and

concentrate to provide the crude product ur i t’he cr uge product On an
| SCO 30 (1411@1‘ 2 gi o 231d Bhglindale-2-gadybfymdde (8 d 8 3araely bt HDMEvolution (SmL). After 5

R 1 L e e U G L R

PCT/ US200 2905 nera roce Pansest erlr i cat i on)
Add KZC03p¢riioRanddmai the reaétich WﬁﬂD&tﬁnﬁﬂgﬁo@ﬁéCébMﬂh iﬂnnmiw Gw&earambbyyl ate (42.3

mml ) in b A\J/E%_{mrgganaqt)lot%ggve%ztl hi‘iOAQfﬁ 8%%:? 1%31?1'1:0?‘?11 1qu0tq)yafc (T&%t 0 55 Cfor Ih.

Moni t or
MeOH/CH;C)z). Concentrate the reaction in vacuo, dilute with H,O and stir for 30 min, filter

and air-dry. Chromatograph the crude solid on SiO» and elute with 9:1 CH,Cl/MeOH to
provide the 3-arylthio or 3-hetefocyclethio-indole-2-carboxylic acid amide. (reference:
20 Atkinson et al. Syn. Comm. 1988, 480.)

General Synthetic Procedure Ib (Preparation of 3-arylthio- or 3-heterocyclethio-indole-2-
carboxylic acid amides using Cs,C0s)
To the indole-2-carboxyamide (1.06 mmol) dissolved in dry DMF (10 mL), add
25 Cs2C0;5 (100 mg, 0.31 mmol) and then add the diaryldisulfide or diheterocycledisulfide (0.64
mmol). Heat the reaction under N, at 100 °C fdr 2.5 h (monitor by tle/LC-MS for
completion). Allow reaction to cool to rt, concentrate to minimum volume and partition
between brine (6 mL) and EtOAc (3 mL). Extract with EtOAc, dry the combined extracts
(MgS04) and concentrate to provide the crude product. Purify the crude product on an ISCO
30 (4.0 g Si0O3) column to afford the 3-arylthio or 3-heterocyclethio-indole-2-carboxylic acid

amide,



(Et 20/ hept) and upon conpl eti on concentrate in vacuo, dilute with H20 and
stir for 15 mn. 5 Collect the solid by filtration and dry in a vacuum oven
at 65 C for 3h to provide the nethyl indole-2-carboxylic acid ester.
General Synthetic Procedure Il (am dation using NHACH) Stir the eth or
net hyl i ndo™&-2%¥3#45bxylic acid ester 440.0 mol) as a gﬁ?ﬂ@%‘?gﬁ"gﬁ%?n 10
NHAOH (100 nL) and Lidd (1.0 equiv) at*it for 16 h. Collect the solid by
filtration fromthe reaction, wash with H2O and air dry to give the

i ndol e- 2-carboxylic acid am de. General Synthetic Procedure IV (am dation
usi ng NH3/ Kiz@kfal SpathetidiProeedure Ibftranmstayificdtiodpl e- 2- car boxylic acid ester

Stir the reacti S b Pt argreabysd Lot ol S iy v hiooulh aredlels)

preci pi t at MdW(S‘OQﬁ]DjlaﬂuKshﬂﬁe Edkpﬁlsﬁﬁrwmﬁxeaﬁig’m6ﬂl°@albﬂht Mommxjruds eto
m ni nrum vol une, dilute with H20 and filter off _the chs l%\.‘51 the solid
with addi (Fiekertend L@Hlacwsyefembféw%feﬁmnvw%blu@ WiEh Hp P 4oty 19 i

i ndol e-g2- C%ﬁ@éﬁﬂie‘s@h@&jﬁhtﬁﬁbrﬁﬁq irPa SRl oveDat €6 "€ & 3y Pdvalitse Reppedur e
V, (the 2-indole carboxylic acid fromthe ethyl or nethyl ester). o et hyl
or methyl ind@btecabexlinesi§ps?- aci d ester (27.0 nmol) as a suspension in
MOH H20 (3:1, 160 nm.) add NaCH (82.0 mmol ). Stir at it for 16 h,

concentrate the reaction, acidify with HO and collect the precipitate by
filtrati onGengshSyitbetiq Progeduse bl (swhidptiamsingdVELiHNal  H2O and dry in a vacuum

fford ' . d
W Can dati on of tiheo b RuEPEFRABER GeShrcig SEATARY mifl] DG fpeRfigracy ©
car boxyd i cNahO# ((GLml) amblil! di.@epiix)etirtifor I@rihychilocshd$dEd(WyTilmton from the

car bonyl di i m dazolg H}tég) mrdry%ogwgthe%ndo?e grg%lb nd Sdta'n{xdel h. Then add

concent r at 5448 n-oné portion K" &4ction at it.
After 16 hours collect the SO|Id that separates by f||trat|on, wash with

car boxan AU SUNRbORaAReRy (30Br0p5esd LSO mner ol Syntheti c

Procedure VI ( Suytbedthar ﬁﬁtlﬂgmﬁblermdfayboamﬂc sedendad g7 amdlgs 7N 0m/MOH

2-indol e carbox lic_aci t he |nd | e carboxyli¢ acid. (12,4 mol)
i n anhifdr o mHendagd H‘Sq a. Oea%o Wlamfﬁ] Péeﬂeﬁorsaté(vﬁ?rg aﬁf@ﬂ%g}%?f) yand
stir for 1t1b(1o©siﬂ1ebtu¢c1d£§g)r %dp llaa@e fnfa?fon% d@ﬁagrmlﬁpenﬁat byhRRirite the
et hyl am ne, di net hyl am ne rrolidine,  piperidine, piperazine,_ or

mixture to minimum voiume dilute W1th H,0 and filter off the solid. Wash the solid with
additional H;O and dry under vacuum at 60 °C to afford the indole-2-carboxylic acid amide as
a solid. |
20
General Synthetic Procedure V (the 2-indole carboxylic acid from the ethyl or methyl ester).
To ethyl or methyl indole-2-carboxylic acid ester (27.0 mmol) as a suspension in
MeOH/HO (3:1, 160 mL) add NaCH (82.0 mmol). Stir at rt for 16 h, concentrate the
reaction, acidify with HCI and collect the precipitate by filtration. Wash the filter cake with
25 additional H,O and dry in a vacuum oven to afford the 2-indole carboxylic acid.

General Synthetic Procedure VI (amidation of the 2-indole carboxylic acid).
Add to the 2-indole carboxylic acid (31.0 mmol) dissolved in anhydrous THF (50 ml),
carbonyldiimidazole (1.10 equiv, 5.5 g, 34.0 mmol) and stir 1 h. Then add concentrated
30 NH,OH (50 mL.) in one portion and stir the reaction at rt. After 16 hours collect the solid that
separates by filtration, wash with H>O and dry under vacuum at 40 °C to afford the desired 2-

indole carboxamide.



nor pholine, (3.0 equiv, 37.2 mmol )] in one portion and stir the reaction at
A. After 16 hours, quench the reaction with H2O collect the resulting
precipitate by filtration and dry under vacuumto afford the desired
2-indol e car boxa}m de. 10 General Synthetic Procedure Vil]| L%N— al k Iat| on of
the am nonStIP WM e) . Treat the 5- )y 6- Boc- ani nonmet MATUTEYPE? ’(30 5 mmol )
with trifluoroacetic acid (TFA, 5 nL) and H20 (0. 25 rrL) and stir at it for
ten mnutes (nonitor by lc/nms). Precipitate the trifluoroacetate salt by
addition of Et20, collect the salt by filtration and dry under vacuum at

70 C. D sﬁmealﬁyath‘ﬁﬁAPtateﬂu(d)VHZ(aMﬁon g Pvim P afll sekgndatyr @@hesvirdol th€2 CO3
(0.48 n’rrt)lz)lm’J:ﬁB n F]e desired al kyl halide (0.50 mml). After 4 h or
when the react 3%1 ‘ete by tic (10 % McOH CH2C12-0. 25% NH3), dilute

the reacti on V\AAIdfi tEt}@’EXCmdwasiitbmﬂlla abia@2 Mol ivasFHo@MIIEGLEANt r at e.

Purlfythe roduc chr mato ahyto afford the desired 5- or
6- al kyl am ﬁ\}&‘ﬁ%ﬁtj érnérfl fiaford! Ipr pdbta desiekapmedipst i ve

ani mat4 on eQfm 19%&@1%& am@%em?e gﬁé}m&f %@%@ %&f @'d ze a

solution of t - or 6-am noneth yl i ndol e A salt
AcOH THF (niorahollzed3fQLeﬂuwy37a%| mqlli A gfe Do stivihe grartion a@rto@&ftenﬂr@ hc)urs,To

this m xt lét'hgncﬁ% reﬁaﬁn%ﬁﬂ IJLS Bl &?@M%ulﬁ]&g? ht\é by S Qz%n HHEPJ%%’ ARG stir t he

reaction a yringe 2 tron mxture

pol ypr opylvéwoﬁﬁ@ghﬂhﬂée@ydﬁﬂg@l%@rmmw eqw pped with a poI ypropyl ene
septum and cap and charged with MP-CNBH3 resin (2.5 equiv). Place the
syringe on an LabQuake Shaker and rotate for 16h. Monitor the reaction by -
tlc (19% Ganerdl Syatbeds PdeEeVﬂbﬁﬁfrplkglaeomWﬂmgmnbhﬂhwhmd)on m xture into

a dramvial, ¢ a THE t oncentr nder
vacuum In sorrg%%g@%g B? Vi o cYpﬁ%‘g %II((FS WE&F&?“W}&F%& ﬁ@fﬁ ;
anor p hﬁus nsI0) aind ngDt(b.ZHfﬂL) (eAd Sirmit )t farten mlrﬁﬁdsm/nbﬂf&(& b1/ s e ip 1{a|ie %e WL% to
give the HCl salt 006/.023 CT. 005/ 02 3 45 Gene a ynt heti c
Procedur e t&}?%ﬁﬁtﬂe’v@égﬁﬁ‘%ﬁﬂ ‘ﬁﬁgéf CS{IE’C 1P% ﬁﬁ? VAR at

1H-i ndol e-7aﬂcanj3@zswlelﬁemm@zd%ﬂmﬂlﬁﬁf@dﬁlﬁﬁb @Qﬂu&tﬁ Iézbe Q.4 hnfyl ndol e
al dehyde 077mmmol ) in AcOH he desi red primary or

seconéfar y tgmiada ﬂ(ezieélﬁfl% alkyl hgjide. 5&1‘?@!91) ager 4l 11 @Vwheh sherreastion Breomplest Bind  at

5 A After r t I | ene
TR gfc;&% f@nlgbe!él?ﬁmrﬁ_ A7) @% NHIS. dﬁlﬁégﬁé l%Ekﬁf&%ﬂ& ﬁorAgb\g sg r\{@ﬂls ezg{ gggfan o cap
and char géMeRPpnVPoICRBESe. Pwdy ﬁw(cm@ pecgluct Ay, chmmmmy te yiford giee denirah

LabQuake §h91k@51k9ﬂgir{o%eﬂ-fy%nﬁﬁé 16 hours. Were

20 General Synthetic Procedure IX (Reductive amination of the 5- or 6-aminomethylindole

with MP-CNBH3).
Neutralize a solution of the 5- or 6-aminomethylindole TFA salt (0.061 mmol) and

AcOH/THF (1:4, 2.5 mL)'by addition of K;COs3 (1.0 equiv, 0.061 mmol). To this mixture add
the desired aldehyde (1.0 equiv, 0.061 mmol) and stir the reaction at 1t for 10 min. Syringe

25  the reaction mixture into a polypropylene disposable syringe (5 mL, HSW) equipped with a
polypropylene septum and cap and charged with MP-CNB; resin (2.5 equiv). Place the
syringe on an LabQuake Shaker and rotate for 16h. Monitor the reaction by tlc (10%
MeOH/CH,Cl,) and when complete syringe the reaction mixture into a dram vial, combine
with a THF wash of the resin and concentrate under vacuum. In some cases to obtain

30 . crystalline material, treat the amorphous solid with HCI (1.0 mL) and precipitate with FtO,
(1.0 mL) to give the HCI salt.



an amine HCl salt is used, add Et3N (1.1 equiv) to neutralize the salt.
Monitor the reaction by tlc (10% McOH CH2C12) and when conpl ete syringe
the reaction mxture into a dramvial, 10 conmbine with a THE vvash of the
resin and concentrate under vacuumto afford the product

Synt heti ¢ PFOCEMIP¥S%  (Reduction of nitrile with Raney W’E%Pajﬁmﬁéduce the
5- or 6-indole nitrile as described by Sundberg R J.; Dal hausen, D. J.
Mani kumar, G ; Mavunkel, B.; Biswas, A et al. J. Heterocyclic Chem 1988,
25, 129- 137. 15 Thus, suspend the 5- or

6- cyano- 3- g&eéﬁﬂ S}ﬂtﬁﬁ&ﬁm&d&ﬂrﬂﬁ@@d&ﬂm&dﬂﬁ saendlo-oringR3-plerhBuifamil) and
NaH2PQ2 (3.0 . equiy, I of pyridine (20 nL), AcOH (10
m.) and HZ@IfIl"fﬁ’lerﬁ'faI %béllctggﬁta%w alkMg) @Ngﬁgbater slurry of Raney Ni (1.0

nL) and heat thgjd HeRCE RB-h&19AIhYES( 087 Bnfol) GORLOLNGIF @2k LisaAL) ihet ur e,

filter through Celite(r) (diatonmaceous earth) ﬁOeI ite Corporation, 137
Vst Cent regsiradRiia’y OF stepofary Tamne (ofdH e (th?%ﬁﬂo e pllawptho eraghien tetend at

sparingly %@ep Mu%@iﬁﬁg%éﬁ%ea%%ﬁdr@fn% apayﬁlb 1E R s u&@ﬁsyﬁ mto a

m ni num vol u reen oil wth 20 an stir for m n
at whi ch tnnh:eHgW)pqvappqﬁ widht epcflﬂrrﬂmfler@@bnﬁémtand Iqep @defbprlsﬁd wite MByCNBH:r at i on,

wash with Et.2 I I t
respectively. 92@ %feﬁjerpe{?g éh ns(r?/ﬁﬁ% %r OC€ lﬂI?eeSl%F(fI%P Egﬁg%#?rgg%gﬁl&n%%en of
the 5- or & annediodsdyis usatﬂd&ddditsN\Klt heduaB 3 @Ntraligeitht ealt Marlitr theneagfion bie 5-

or 6-am no A S d. A 4 5. 00 m)
t he desi reg“E gp%’éﬁy@@%ﬁ@ﬁ“%ﬂ“’gﬁgﬁ t?%nﬁ) %8 3: %‘6@‘%%%”&%’8?5@“8‘.’12
mol ) mnd NaENBHBIt 2 THFeepsh of the rinnamd lchncebtrate uhdee vamaattd effortthd produvt
monitor by tlc 30 (10% McOH CH2Cl 2). \When conplete, dilute the reaction
with Et OAc, wash with sat. NaHCO3 and brine, dry (MJSO4) and concentrate
in vacuo t@eirdESyntReti/RideedniONE (Redublitni dfmitrileheitlckmsi Nacketjuct by

chromat ography to afford the desjred und. 0

PCTI US2005/ 029d%sucyige é%%%llélﬁcﬂsyﬁmé‘? fcjﬁsngg‘&@@/ b%E&l W é@ﬁl‘i‘&ﬁ“v@ L nati on
of the 5-fonAhmar, Bhamwhaiilf BN Blswad A ienglOf @lefr 63 EROX Y. qgss:lza BLIdg. usi ng
NaBH3CN). To a sol ution of al de hy de 13 or the N-al kyl at ed al dehyde 14 (0. 26
mol ) ¥nd Tim@cwsmqﬁ tige13-gx 65)@10&yhena%&alfw&IHégiifrl%ra-caWPﬁﬁém(aeldﬁn % and
then add cyz(s%eﬁuamwmﬁoﬂﬁl Isgmeneypﬁﬁgﬂ Acagpiov, 0.65
mol ) . Stlr t aC|on at 1t and nonitor t1c 10%M: CI-|2C|2) When
conpl et e, mL} mdeH:tCh@OrI@Ta)c tﬁdﬁﬁo ﬁilwluﬁ’ﬂée Riviaper Elil@@(@f R\%‘-‘é’}‘Nl (horrDead heaiainoos
and brine, C c V, duct.
Bur Ty 1 neRraes B Sate i G SR I RCH e ol Gl (RO
t he hi s- al daythp{ddli@nCorporation, 137 West Central Avenue, Lompor, California 93436) under N>

20  and wash sparingly with pyridine and HyO. Concentrate the filtrate under vacuum 1o a
minimum volume, dilute the dark green oil with ice-HyO and stir for 5 min at which time a
precipitate forms. Collect the precipitate by filtration, wash with Et;O and air dry to afford the
5- or 6-formyl product, respectively.

25  General Synthetic Procedure XII (Reductive amination of the 5- or 6-aminomethyl indole

with NaBH,CN)
Add to a solution of the 5- or 6-aminomethylindole TFA salt (0.12 mmol) and

AcOH/THF (1:4, 5.0 mL), the desired aldehyde (0.108 mmol} and then add K2COs; (1.0 equiv,
(.12 mmol) and NaCNBH; (2.5 equiv, 0.3 mmol). Stir the reaction at rt and monitor by tic

30 (10% MeOH/CH,Cl;). When complete, dilute the reaction with EtOAc, wash with sat.
NaHCO; and brine, dry (MgSO,) and concentrate in vacuo to give the crude product. Purify
the crude product by chromatography to afford the desired compound.



product occurs as a by-product. 10 General Synthetic Procedure XV

(N-met hyl ation of 5-fornyl-3-phenyl sul fanyl -1 Hindol e- 2-carboxylic acid
am de). To the indole al dehyde 13 (400 ng, 1.35 mmol) di ssol ved in DMP (20
m.) add KOH %6@ ng, 91.0 ny) as a aqueous solution (1[,3 2 H20) . Add
to the realfdBR% &I ution of 15 Mel (101 pL) and DMV (2GR 9% opwi se.
Stir the reaction at rt for 48 h. Dilute the reaction with Et OAc (200 nli),
and wash the organi c phase with sat. NaHCO3 and dry (MySO4). Concentrate
the organic phase to give the crude product 14. General Synthetic Procedure
XV (Coupl Gegeraf Spithetic BroicetbureiXTH (Reduchve amingtior?¢l therd-fiamet-Byhemydimlfer)yl-

Di ssol ve e 5- or 6-am nonet hylindo 42 mmol, Sb or 11b as the
trifl uoroit]g'é{“g’t‘eeg‘ &P%%rﬂciaﬁ%wg?ﬁ%ngﬁﬁﬁggﬁ) 10% aqueous K2COB8 (1.0 nl) and
then add the Nf@@ﬁol@ﬂi&itﬂ’@ﬂc%ﬁ dm@%markymemyaahanym@mmﬁm@i@amter (1.10

equiv, 0.266_mmuol at 1.t and nonitor the eact i on LC/ MS. . Upon
conpl et i oAGOH/T%E@ 4 ﬁé) %&é‘flfl@ﬁﬁ’ dgpirad ApEsa0- MOMd@%a NI PLIH> of gani ¢

phase W t § 28 §tmoINSHEEB bR KhCRBE, 5.5 Buit, |O>‘é5:mH16M SMBRODacHRh: GONG fdhftgt € N

i
vacuo. Deprot ec%\ﬁs crude amno acid analog by treating with 99% TFA for

10 min, cbhﬁ@ﬁlOFffaMéoﬁf@HﬂﬁeﬁV}mﬂé@mieE@aﬂémﬁﬁ@fﬁ%%@@ﬁa@ WithEIPAS, washt by
addi tion %mﬁ]zﬁ@ R tﬁ% %@gﬁ&)%l@c&a@(@d@@m%ﬁdﬁ%& the GRAAESIE C aci d

et hyl and

3-(5- q/aanﬁyrnhetamqlﬂmn@dc) tozaf@xrbtfxprdcqéiednbmpmddAemy lamegitef thedig-aled)tion

Di ssol ve sogc et al t§ r%gét in absolute EtOH (25 nlL), add.

di et hyl ox 1%t fC_Lu(S rﬁ.y% Then add 3- net hyl - 4-ni trobenzonitrile (1a, meO,

1.6 g0 Aldrich) as an EtOH sol ution WO 2006/ 023467 PCT/ US2005/ 029053 47
25 nl). ir action m xtur t r.l16 neutyaliz ac onb
biai ¢ on Senerl Besihesy st 31¥ e it ol Phis SRy Y
Partiti onzica@oiﬁﬁgiadmrmaé)ween CH2Cl 2 (100 nl) and H20 (50 rrL) V\ash the
organi c | ayer succe and s
ang concen%/r at & ‘b‘f Q‘%’&&Mﬁi‘g@gﬁfmé i’gﬁfff'éoq Wés 1%9“@&8%‘()3851%% :

Si 02 (cycy P@@%@@i Etx%cas aE@ue%Qs ydwﬁont@ 0Ghiv gL.aht add dmb fbgct(cﬂaqi@oldm@ﬂ SE
vacuun), the %und as eI | ow crystal

5- Cyakto- |Mei1h3c§>éu@zméla )éaqpafw@t ﬁ?rﬂ’éé?aé?m“ @atf@ﬁ.%sl Digfatheo 1.2 g
3- (15- cyanQe,Zqdi kPR b0 %L?%&HRV%E’H BRoFaAkipRaRivii saf NaBICT, ahHY) 1D

(MgS0,). Concentrate the organic phase to give the crude product 14.

General Synthetic Procedure XV (Coupling of amino acids with the 5- or 6-
20  aminomethylindole)

Dissolve the 5- or 6-aminomethylindole (0.242 mmol, 8b or 11b as the trifluoroacetate
salt) in DMF (10 mL), add 10% aqueous K3COs (1.0 mL) and then add the N-Boc-protected
amino acid N-hydroxysuccinimide ester (1.10 equiv, 0.266 mimol). Stir at rt and monitor the
reaction by LC/MS. Upon completion, dilute the reaction with EtOAc (200 mL) and wash the

25 organic phase with sat. NatCOs (3x) and brine (1x), dry (MgSO,) and concentrate in vacuo.
Deprotect the crude amino acid analog by treating with 99% TFA for 10 min, concentrate and
then precipitate the product as the TFA salt by addition of Et;O.

Preparation of 5- and 6-cyano-1H-indole-2-carboxylic acid ethyl and methyl estefs
30 (Scheme 1)
3-(5-Cyano-2-nitrophenyl)-2-oxo-propionic acid ethyl ester, 2 (m=0):
Dissolve sodium metal (0.345 g) in absolute EtOH (25 mL), add diethyloxalate (10
mL) and then add 3-methyl-4-nitrobenzonitrile (1a, m=0, 1.6 g, Aldrich) as an EtOH solution



10 EtOH (40 nL), 10% Pd/C (0.40 g) and stir under a hydrogen atnosphere
until the theoretical anmount of hydrogen is absorbed. Filter the m xture
and concentrate the filtrate to afford 1.1 g of crude product. Purify by
chromat ography on Si02 eluting with CH2C12. Concentrate_the desi

esired
fracti ons aW@N%OGHAT dry the residue oyer night (40C) tB BFHINEEPhe title
conpound (0.5 g) as white crystals, = 0.9 (silica gel, 10%

McOH CH2CI 2). 15 3-(4-Cyano-2-nitrophenyl)-2-o0xo-propionic acid ethyl
ester, 4 (nr0). Dissolve sodiumnetal (0.345 g) in absolute EtOH (25 nl),
add di et hyboxahaksy: fddon Hiduandrirbers i dendiinethb ydacBemby additenad ANHCI®@ (i b,
m=0, 1.6 g, Aldrich) as_an_ EtOH sol ution ($5'”er Sti h%l‘% re‘ra{ﬁt(ipon

mi xture atmitandgemats theBiOH underteugad peeseure PREEY BR TSI SAEH OS2 5N 20
HA (3 nl) t Qs @FgahRAME ShicBEi ey vt th IRAD (SOthIONnd beine
resi due belﬂgﬁsgﬁg%lghﬁ%o m.) an HZOH}(%EO nm.). ll\?\i;‘tsh the( or gani c Layer

successi veby miitdry REESQH endregnceni Toraiveer qray ik Purify the oy erpmafography
concentirate {. [ . Bh. i £y s o6 Mo LG nAPMY igs Si O2
i ut iy o o S e HERGD-30 U Byt N e
(40C, housempaondi)2 g)abhgeltowt drpstd®npound (1.5 g) as yellow crystals, np 118
C. 25 6-Cyano-|l Hindol e-2-carboxylic acid ethyl ester, 5a (m=0) Add to 1.5g
of 3-(4-cyano-2-nitrophenyl)-2-oxopropionic acid ethyl ester, in EtOH (40
nm.) 10% Pd-Cy4ib-1i-igoleddasifaxylicinde ethyl ésyaly 3ménm=-Bt nosphere until the

t heoreti cal amount of rogen i.s abs ed. Fi.lt.er . 1 re_
concentrate the 'tngzﬁt%@Wag‘?'?EWtao ?’13%9“8%0%?%8‘8@3385%&‘3%%3 '.i( Grﬁgy by
chr o 0g DY (40 MISi 102 Bavd: (©140teR aid dti ufi? EhRdroGiamaensphateaintihibe tesietied
fractions and vacuum dr he resi.due over night (4 t fford.the.title
conpound (anagmpyf faérogvs}ﬁ%@ 8Q li’e;‘ﬂsi;l gt e,fﬁlx%a:%_cogésng%g}%ggatg% i8lig.1'd
PCTI US20054fQ2205%dué8 Parifysnrdib reisyemZioaslbane it CBlsClH. Owideytratetiber , 3b
(m=0) and 6- Cyano- 1H-i ndol e-2- carboxylic acid {ifﬁ)h I esciee \ ti% mzo% The
LT oot closiatirmA s camomey T5ao P PR e IRCD H PEBeaas BT thy
esters 3a Q?Eggta?%h%é&?aﬁg,tﬂﬁ@b.y(si% def 30@agteridELLRYI on as described in

I C

CGeneral Sy rocedure Il. 5 Preparation of 3-arylthio- or
3- hetasocycl et hi o- 5- am nonet hyl i ndol e- 2-carboxylic acid am des 8b and

S-aryl Ui 05 (Peyaid EhfiFARUlE 8000 f0hRABRI i IR AmRogar boxyl i ¢ acid
Dissolve sodium metal (0.345 g) in absolute EtOH (25 mL), add diethyloxalate (10
mL) and then add 4-methyl-3-nitrobenzonitrile (1b, m=0, 1.6 g, Aldrich) as an EtOH solution
(25 mL). Stir the reaction mixture at rt for 16 hours, neutralize the reaction by addition of 5N
20 HCI (3 mL) and remove the BtOH under reduced pressure. Partition the residue between
CH,C; (100 mL) and H>0O (50 mL). Wash the organic layer successively with H>0 (50 mL)
and brine (50 mL), dry (MgS0,) and concentrate to give a crude oil. Purify the oil by
chromatography on SiO; eluting with cyclohexane-EtOAc, 70-30 v/v, to afford gave after
drying (40°C, house vacuum), the title compound (1.5 g) as yellow crystals, mp 118 °C.
25 :
6-Cyano-1H-indole-2-carboxylic acid ethyl ester, Sa (m=0)
Add to 1.5g of 3-(4-cyano-2-nitrophenyl)-2-oxopropionic acid ethyl ester, in EtOH 40
mL) 10% Pd/C (0.45 g) and stir under a hydrogen atmosphere until the theoretical amount of
hydrogen is absorbed. Filter the mixture and concentrate the filtrate to afford 1.1 g of crude
30  product. Purify by chromatography on SiO; and elute with CH;Cl,. Concentrate the desired
fractions and vacuum dry the residue over ni ght (40°C) to afford the title compound (0.8 g) as

white crystals, mp 176 °C.



(Schenme 2) 10 5-Cyano-i Hindol e-2-carboxylic acid amde, 6 (nm=0) Treat
5-cyano- 1H-i ndol e- 2-carboxylic acid ethyl ester, 3a (m0, 1.0 g, 4.67 nmol)
with 7 N NH3/ MeOH as described in General Procedure IV to afford the title
conpound as_an |vory colored solid (720 ng, 83.3 %: rap >300 C. 'H NWR
(DVBO-d6) SAPWPHYs, 1H), 15 8.21 (s, (111), 8.14 (brs TRISPO0SHIBB (1 3H) |
7.25 (s, 1H); tlc (10% McOH CH2C12) 0.40, mz obs = 186 (M +1).

(2- Car banoyl - | H i ndol - 5-yl et hyl )-carbam c acid tert-butyl ester, 7 (m=0)
Di ssolve indole 6 (me0, 9.5 g, 51.3 mml) in MCH (500 nL) and add N C 2

(7.3 9, BQyhnd-BLitidéle-D-0arboRyIR a)cuﬁﬂtdtlﬁ@@ﬁ&, 68 2m40)Gind 3-Qy Al Winddd226
nmml ). Cool .the m xture o |c {J tenperature and then add NaBH4 (13.6
g, 7.0 eqﬁ?‘i}’oxﬂ‘%‘q‘rﬂﬁefhy ﬁtFrr’ daction at if under N2. After 16 h,

concentrat e t heng @aC4stddd3h &Hcﬁﬁﬂ!aﬂ%aéhhi% I_:[J' %&é@l h the Bb/EA ondﬁ?gséihylﬂe&thrs%t

NaHCO3 and extract several tines with Conmbi ne the extracts

(MySO4) afed 5a serpesitvelys by rmsptriicatinn asidescaibedinfernam! Tynihato Procreire Fls Lsed

Wi thout further purification. .Rf = 25 0.30, mz obs = 290 (M +1).
(reference: Caddick, S, et al. Tet. Lett. 2000, 41, 3513-16).

(2-Car barmi?ref@rqﬁrrmmﬂ 3sanylthivy br Biletemekyicleghig{Sramingnpthy induler2 cavtmixglic 2gid - but y|

Sﬁteﬁ;l di su f%" 08 ’SP %31@%2 lﬂ-l;{o?at 6§n}eg&f§legﬁgg@ n%nQT%hgﬂ&d 2%'(;} I {)903'% ¢ Qcé%ner al

Procedure Ito give the t|tIe corrpourminﬂwﬂxborrpound | b wherein nm=0) as a
pale yellow solid (2.36 g, 42.9%; 'ndggleﬁDMSOdG) S 12.2 (brs, 1H), 7.94
(brs, 1H), 7.71(brs, 1H), 7.5-6.9 ( e 17 (d 21 1, J= 6.0 Hz), 1.40
(s, 9i#)). tlc (5% MOHLICH2Cl2) Rf = 0.25, mz obs = 398 (M +1). WO

2006/ 0234@703%1511&!53%5 ﬁl&ﬂ%ﬁylm%zd amlde, 6 (m=0)

5- Ami nonet hyl - 3- phen sul fan -1H- ndol e- 2- rbox ic acid . de, 8b (m=0,
R3=Ph) Treat %T“F@g‘ éﬁ\gf ﬁ‘g Yhgster, ﬁg@w%%& .6 Q)
with TFA (88%N mymaﬂaadesaﬁbdd lﬁGehéralfmbceHQremo afEEraACIRY Hitleoghp bﬁhﬁi gseact i on
and precipitate the product by addition 5 o Et20 to %rgé)ﬁw de the TFA salt

of thetlﬂY%YE@ﬁﬁﬁéﬁﬂﬂi@Bo%o Ef’ﬂidﬂ}?ﬁ%eﬁ?eulﬁ%@m Ph )30 8as.o Hahi t e

lid,{1. ~040.70
?g i A 14 @;;g_(s ﬁ-b" @%ﬁ&%ﬁ)@ﬁ (ﬁélﬂ%?(*/jzs( erH) %1%')(10721\/%6}1/@%12)%‘) 040,

6- Q/ano 1H1/znbﬁo#é36zﬁ\éailboxyl ic acid amide, 9 (m:O) 10 Tr eat
6- cyano- 1H-i ndol e- 2- carboxylic acid ethyl ester 5a (m=0, 1.0 g, 4.67 mol)

(2-Carbamoyl-1H-indol-5-ylmethyl)-carbamic acid tert-butyl ester, 7 (m=0)
Dissolve indole 6 (m=0, 9.5 g, 51.3 mmol) in MeOH (500 mL) and add NiCl, (7.3 g,

20 1.1 equiv, 56.4 mmol) and Boc,O (22.4 g, 2.0 equiv, 102.6 mmol). Cool the mixture to ice

bath temperature and then add NaBH, (13.6 g, 7.0 equiv, 0.36 mol). Stir the reaction at 1t

vnder N;. After 16 h, concentrate the reaction, dissolve the residue in EtOAc, wash with sat.

NaHCO; and extract several times with EtOAc. Combine the extracts, dry (MgSQOy) and

concentrate to give the title compound 7 (mn=0) that is used without further purification. Rf =
25 0.30, m/z obs =290 (M +1). (reference: Caddick, S, et al. Tet. Lett. 2000, 41, 3513-16).

(2-Carbamoyl-3-phenylsulfanyl-1H-indol-5-ylmethyl)-carbamic acid tert-butyl ester, 8a
{m=0, Ry=Ph).
Treat amide 7 (m=0, 4.0 g, 13.8 mmol) with phenyldisulfide (1.0 equiv, 3.02 g, 13.8
30  mmol) as described in General Procedure I to give the title compound 8a (cbmpound Ib
wherein m=0) as a pale yellow solid (2.36 g, 42.9%), 'H NMR (DMSO-dg) 8 12.2 (brs, 1H),
7.94 (brs, 1H), 7.71 (brs, 1H), 7.5-6.9 (m, 9H), 4.17 (d, 2H, J = 6.0 Hz), 1.40 (s, 9H). tlc (5%
MeOH/CH,Cl,) Rf = 0.25, m/z obs = 398 (M +1).



with 7 N NH3/ MeOH as described in General Procedure IV to afford the title
conpound as an ivory colored solid (766 ng, 88.6%, np 241-242 C, 'H NWR
(DV8O-d6) 3 11.5 (brs, 1H), 8.16 (brs, IM 7.83 (s, 1H) 7.80 (d, 1H, J=
8.0 Hz), 7.58 (brs, 1H), 7.35 (d, 1H J= 8.0 Hz), 7. 1H) . 15

( 2- Car banoyVOIZRISORHAT - 6 yI met hyl ) - car m c acid tert- bu’f T’U%zg'f”@'rz?"sio ( m=0)
Di ssolve indole 9 (m=0, 0.56 g, 3 mol MeCOH (25 nlL), stir at rt under
N2, and add N C12 (O. 36 g, 1.0 equiv, 3 0 mol ) and Boc20 (1.31 g, 2.0
equiv, 6.0 mmol ). Cool the mxture to ice bath tenperature and then add
NaBH4 (0.79 g, 21 mmol ). Stir the reaction at it 20 under N2. After 16 h,

concentrate the re i,0 t. si d Et.QAc h with
Katioos maq SeeleRoaiensma-Frcinel 2x0atb Syl and ite SR pati e
(NP|SO4) anﬁreaf?eﬁaﬁct?lhgorsﬁhﬂﬁﬁﬁpéﬂiﬂ i (in=0, %@mg%m(dl f‘ é)’sanm?@%%o as a
e OwW Crys | Ne SOol.l |1 C |1 S used wi t hout ur.t her urification,
gog 2009. 5yt‘}tL ’(@R?é&lﬂlﬁ) Cgnepptrafe fgreactippnd procipifaty fﬂS‘P grodyghby agdifign ( d,

%E :]1 3 8 Qfxlzi;@ to IZro%Zie@ﬁe T}‘zfﬁffa!ltj%@ menme%o& §uncﬁh‘p (c?xﬁpc%d([e? whéiléf)n((ing-(())gz (d, 25
= = tic
Mc OH/ CH2 CI Q} Rh%) as a(yvkgg soﬁqi,{lzé 25 SHMGD O,gg) 6 12.5 (brs 1H), 7.92 (brs, 1H), 7.70

(2- Car bamo I I L- thyl)-carbamc acid tert-butyl
ester, IlawlFS %th?ef%ggw fl@gy%’;lggj% Z%Qde%}gkj(mnro R3=Ph; 411 ny, 1.42 nmmol)

W|th phenyl d| sul fide (310 ng, 1.42 mmol) as described in CGeneral Procedure
to give t il wherein m=0 andR3 is Ph) as

a t an soh%ﬁ?@éb 1%1‘3111?8&%%5{}90 l@fg‘ﬁ%ﬁﬂ%y b‘L MR (DMBO- d6) 5 12.25 (brs,

|1 T), . 90 (brsTredtfr¢yario-1H-ifdnls2-chidpxylic. 8612 ethyl e@éf)Sa (!=00L1. Og;zlel—hmxol?) 37- 7 0

(10 2000173460 P0G AR g i o g

6- Ami nonet ivpty @iqrbksid 66 mp8-6%; inmpdi1e242-°Car HOWRI(OMSO-ds) a1l SebBFADS aI t,

16 ) w1 RER(98s 5B 1907 sBity 1 FPPR: Té SRS @Ml P no

reaction and3; ¢H).pitate the product by addition of Et20 to provide the
title conpound 11b (conpound Ila wherein nFO and R3 is Ph) as a white
solid 1.6 g): 'H NWR (DVBO-d6) 8 12.55 (s, 111), 8.14 (brs, 111), 8.05 (s,

111), 7. 75¢10axpaktoyl- 1H-1ﬁdol—67ylﬁﬂ:t r-cai-'ﬂdx}uc atidbtbricButyl éter, 10 G=0)0 (m 611).,
4.15 (d. 2H ]5155501\%: 1r|;|§ole 9t(1|nEO (0 56 g, 3 mmol) in MeOH (25 mL), stir at 1t under Nj, and
add NiCl; (0.36 g, 1.0 equiv, 3.0 mmol} and Boc,O (1.31 g, 2.0 equiv, 6.0 mmol). Cool the
mixture to ice bath temperature and then add NaBH; (0.79 g, 21 mmol). Stir the reaction af 1t
20 under Np. After 16 h, concentrate the reaction, dissolve the residue in EtOAc, wash with sat
NaHCO; and extract several times with EtOAc. Combine the extracts, dry (MgSO,) and
concentrate to give the title compound (433 mg, 49.5%) as a yellow crystalline solid which is
used without further purification, mp 209-209;5 oC: 'HNMR (DMSGO-dg) 6 11.4 (brs, 1H),
7.87 (brs, 1H), 749 (d, 1H, J = 8.0 Hz), 7.27 (s overlapping a brs, 3H), 7.06 (s, 1H), 6.92 (d,
25 1H,/7=8.1Hz),4.18 ({d, 2H, J=5.9 Hz), 1.40 (s, SH). tlc (10% MecOH/CH,Cl;) Rf =0.35,
m/z obs = 290 (M +1). | |

(2-Carbamoyl-3-phenylsulfanyl-1H-indol-6-ylmethyl)-carbamic acid tert-butyl ester, 11a
{m=0, Rs=Ph)

30 Treat amide 10 (m=0, Ra=Ph; 411 mg, 1.42 mmo_l) with phenyldisulfide (310 mg, 1.42
mmol} as described in General Procedure I to give the title compound 11a (compound Kb
wherein m=0 andR3 is Ph) as a tan solid (60 mg, 10.6%), mp 118-121 °C; '"H NMR (DMSO-
ds) 0 12.25 (brs, 1H), 7.90 (brs, 1H), 7.70 (brs, 1H), 7.52 (m, 2H), 7.40 (m, 3H), 7.37-7.0 (m,



MOH CH2CI 2) Rf = 0.55, nmfz obs = 398 (M +1). Preparation of 3-arylthio-
and 3-heterocycl et hio-5-fornylindol e-2-carboxylic acid amdes 13 and 14,
and 5- N-substitut ed-am nonet hyl i ndol e- 2-carboxylic acid am des 16 15

(Schene 3) 5- - 3- phenyl sul f anyl - 1Hi ndol e- 2- car boxyI| aci 12
( me0, R3zPH?°$@§%g4 onpound 6 (M0, 6.0 g, 32.4 mmml) Wi @52005’029053
di phenyl disul fide (1.10 equiv, 7.78 g? as described in General Synthetic
Procedure | to give the crude title conpound 12 (6.5 g, 20 68.4% as an
ivory colored solid which is used without purification, Rf = 0.5 (5%

Mc OHI. CH2CARY), 4.15(E@H V= 84 plag 1091 9FBNn 1t {10k MeObl @Gl Rilox§d, mdz eei«l am de,
13 (m=0, g%&%u) Reduce conpound 12 (m=0, R3=Ph; 1.13 g, 3.86 nmol) wth
Raney nic b7 g) as 25 described in Gener al Synthetic Procedure Xl to
give, after chr omat ogr aphy on Si 02 (2% I\/bO—l/ CHZCI 2), the title corrpound 13
(0.69 g, 60% as pale a yellow solid é5o/ O/ CH2C12

5- For rryl ; anw l"éﬂﬁﬁw@ﬁfwﬂ/ﬂlﬁﬁlﬁﬁcf@r'@xlhﬁ ¢id gmyde-LFAsall Ui ge, 14

(=0, o nli{l(ﬂ nR3=Ph) Treat
5-for rryl (3 ny suI fanyl - 1H i ndol e- 2-carboxylic acid am de 13 (nm=0, R3=Ph;
400 ny, 1. 35 rnot)thenf-Blecptingaiatiy! ¢gmpasmd dd% (b s+ v meth Ao G8FudR XI v

to provid 46 s

5 br myl - PhATI T R o O R" Ebpqemrat Bttt Atblsciplto g prouc by agdifon

Mc OH/ CH2 Gailt,O to frovide tf@tﬁbmnmpemnd-lllhdﬂzﬂn@ozmtﬂabﬁm;diﬂ w~=fendiRawiPigas 25 ( m=0)
5 Treat 5- - i nd = 2 k. i d ! ( 7 mol )
vith  RangbRef 31&3?—‘6@8. ?@}@@@?% b 2551 e st R 03RO 5, [ e
the tid | e(teguppungh GOLH)X 2.30 (g FD 4534 (masHn 4161 (0.0M, d&d 5.81Hz}. Itt; ((1(1%%

Mc OH CH2 5- yl t hyl - 1H i ndol e- 2- car boxylic acid
am de, %M&@ﬂ%(’%%ﬁ éﬁ%ﬁyﬁ 15 (me0, 230 ng, 1.22 mmol) with
met hyl am ne hydrochl ori de (2.0 equiv, 165 ny, 2 44 nnnol) and NaBH3CN ('3
equiv, 239 3.7 mmpl) as .described in tqQ.afford
the title cg?lrﬁwﬁaonef f-onyithigy ang33- get@)a’%%e%wf ﬁP'g*ﬁE"? 0("1 jgpcid

M OH( CH2C a%nﬁes?% HEM, afh sm-@ué’s'iﬁut@unﬂ&ﬁnahm{hoid\&-tﬂﬁboxﬂﬁ dRienaidat ion of

5-substituted-3-arylt hi oi ndol e- 2- car boxylic acid am des from8b, 13, 14
15 (Scheme 3)

5-Cyéno-3—phenylsulfanyl-1H-indole-2-carboxylic acid amide. 12 (m=0, R;=Ph)
Treat compound 6 (m=0, 6.0 g, 32.4 mmol) with diphenyldisulfide (1.10 equiv, 7.78 g)
as described in General Synthetic Procedure I to give the crude title compound 12 (6.5 g,
20 68.4%) as an ivory colored solid which is used without purification, Rf = 0.5 (5%
MeOH/CHClz).

5-Formyl-3-phenylsulfanyl-1H-indcle-2-carboxylic acid amide, 13 (m=0, R;=Ph)
Reduce compound 12 (m=0, Rs=Ph; 1.13 g, 3.86 mmol) with Raney nickel (90.7 g) as
25 described in General Synthetic Procedure X1 to give; after chromatography on SiO; 2%
MeOH/CH,Cl,), the title compound 13 (0.69 g, 60%) as pale a yellow solid, Rf = 0.45 (5%
MeOH/CH,Cly).

5.Formyl-1-methyl-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide, 14 (m=0,
30  Ry=CHjs, Rs=FPh)
Treat 5-formyl-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide 13 (m=0, R3=Ph;
400 mg, 1.35 mmotl) with Mel (101 pl) as described in General Procedure X1V to provide the



and 16 (Schenmes 2 and 4) 20

5- Am nonet hyl - 3- phenyl sul f anyl - 1H i ndol e- 2- carboxylic acid am de, |la and
(2- Car banoyl - 3- phenyl sul fanyl -1 H i ndol - 5-yhnet hyl )-carbam ¢ acid tert-butyl
ester, Ib Title conpounds In and Ib are prepared as is_descri bed above for
the synt hes™9 B#6@¥fhounds 8a and 8b a.'ifor ding to schenBCHUSHEN2N53

5- Met hyl ami nomet hyl - 3- phenyl sul f anyl - I’H i ndol e- 2- carboxylic acid am de, Ic
Treat 5-fornyl-3-phenyl sul fanyl - 1Hi ndol e- 2-carboxylic acid am de 13 (nm=0,
R3=Ph) (50 ng, 0.17 nmml) with nmethylamne HCl (2.0 equiv, 23 ng, 0.34
mol ) as dédomiyhdenéthylinGeledheatitleRoompedudt B 280 mgad T, BE (5% MeOH/CH,Cly) =

5- net hyl amorggmet hyl - 3- phenyl sul f anyl - 1H i ndol e-2- carboxylic acid amde, Ic
(18 ng, as a yellowsolid, tic Rf = 0.2 (15% 30 McCOH CH2C12), niz
obs 312 (M +1)

3-(3- ChI or 1H i ndol e- 2-carboxylic acid
ani de, g%"éﬁ%’ ﬁ ‘?ﬂé’?é‘ﬁ?‘?}%&f—gf‘ﬁ ‘gm;gzér Boxylic acid anide 16 (meO,
R8= CH3)s (50 NG, TRa2Pcy B H-mild1b-2Facdok gliORREANde 6i8Hb f3odend 7.7 Bmoywitd. 27
mol ) as described in General_ WO 2006/ 023467 PCT/ US2005/ Q29053 52

Procedur e Rneyghieket Q%E)laa deseribed ip\\sperabBiogrdats Klopiaffordabe e copapornd 15 ¢ | ¢ Rr
= 0.15 (50%30Mrik ! Qlo@/soﬁam (10% MeOH/CH,Cly), Rf = 0.75.

3 (3-Fl uorophenyl sul any ) 5- rrethyl am nonet hyl - 1K i ndol e- 2- carboxylic acid

amde, le 5 Treat 5-nethylam no-1Hindol e-2-carboxylic acid am de 16 (m=O,

RB=CH3) (63. M&hglagm?&n 'I)H‘m&dib 3: cB%Pb%ﬁ@ﬁh%Mﬂmd@' f&'tnﬁlcﬂ@\gi&%ﬁ mg, 0.352

nmol ) as descri eral Proce | e as an ivory

col orew solid (’E@aﬂﬂyiehmﬂi%s (m=0c23% me, DZZ_LEHJ(OBO%h W@HE@I@D@I@%BEQQN) 10

I5f($re2;%/lg orrry % pheﬁﬁqumed ﬁf &ﬁ n o#vg?%ﬂé %bﬁﬁﬁﬁgﬁé}’(gﬁé @e?r#dgmlge

(me0, R3= Pﬁ)ener@l&aowgurcm{d&ffm@m)aumtmpmmd)lﬁﬂﬁOm @2137 %) asgp, tar0soliditlamol ) as

?ﬁzcbhbegak{b@gﬁﬁém B @%%’d#ﬁiﬁ)%tgfgfmp“’%s 20‘({65“%‘;., 52.99%) isolated as

1- Met hyl - 5- et hyl am nonet hyl - 3- phenyl sul f anyl - 1H-i ndol e- 2- car boxyl i ¢ aci d
am de,;sg Treat 5-fornyl-I-methyl-3-phenylsul fanyl-1Hindol e- 2- carboxylic

aci d am de pdnarafEiof Mﬁlm&ﬁ?ﬂhlﬁﬁﬁom-cﬁbgﬁlmd)adm&ﬂ #¥8in3yl 13_?'?[11 ne

hydrochl oride as described in Geheral Procedure Xf to afford |g {37 ny,
44.2% isolated as the HC1 salt, mz odd16326 (Ml).

(Schemes 2 and 4)

20  5-Aminomethyl-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide, Ia and
(2-Carbamoyl-3-phenylsulfanyl-1H-indol-5-ylmethyl)-carbamic acid tert-butyl ester, Ib
Title compounds Ya and Ib are prepared as is described above for the synthesis of

compounds 8a and 8b according to scheme 2.

25  5-Methylaminomethyl-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide, Ic
Treat 5-formyl-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide 13 (m=0, Rs=Ph)
(50 mg, 0.17 mmol) with methylamine HCI (2.0 equiv, 23 mg, 0.34 mmol} as described in
General Procedure X to afford 5-methylaminomethyl-3-phenylsulfanyl-1H-indole-2-
carboxylic acid amide, Ie (18 mg, 34.6%) as a yellow solid, tle Rf =0.2 (15%
30 MeOH/CH,Cly), m/z obs =312 (M +1).

3-(3-Chlorophenylsulfanyl)-5-methylaminomethyl-1H-indole-2-carboxylic acid amide, Xd
Treat 5-methylamino-1I-indole-2-carboxylic acid amide 16 (m=0, Rg=CH3) (50 mg,
0.25 mmol) with 3-chlorophenyl disulfide (77.8 mg, 0.27 mmol) as described in General



20
5- (4- Hydr oxynet hyl pi peri di n-1 -yl net hyl ) - 3- phenyl sul f anyl - 1H i ndol e- 2- car box
ylic acid am de, I h Treat 5-fornyl-3-phenyl sul fanyl - 1H i ndol e- 2- car boxyl i c

acid am de R3 Ph) (50 ng, 0.169 mmol) with 4- eri di ne_net hanol
(43.6 ng, d’@%@ ) as described in,25 General Procedptﬁli USROP82%5% or d ]h

(32 ng, 43.9 % isolated as the HCL salt, tlc Rf (free base) _ 0.25
(10%veOH CH2Cl 2-0. 5%t 3N), mz obs = 396 (M +1).

5- Mor phol i n- 4-yl net hyl - 3- phenyl sul fanyl -1H i ndol e- 2- carboxylic acid am de,
li Treat SProécdnaellb® giedid sudnfizenylcolokéd solid (22-1Rs, CaBBOXd RE= 84D 5Wh de 13

(m=0, R3= 0 169 mmol) with norpholine (29.45 ng, 0.338 mmol)
as descrlbl\g%jo}{aﬁ-&ﬁ = Etg\g)ocedure X to afford Ii (34 ng, 50.0 % isolated

as the HCl salt, tlc Rf (free base) = 0.80 (10% McOH CH2d 2-0. 5% Et 3N),

T ot SR S OE S S AST e st b 1

Treat §-fornyl <3edpomhy sﬂn"harlﬂ &dﬂelm{ﬂic& e £l BNy 16 tmaC iRj-ent)4e (rrFO
R3=Ph) (50 nm, 0. 169 mml mqﬂ? él am ne g%/drochl g?l delq m)q Sk,

338
Fmol ) a6 (GBmoatith Hvmihen ool GeLHR:s e 887 Berogria dejeripasinignernt 3

| at ed I
Voo T B Ak 1y g ) g gy o080 o

5- But y| amiMefdtEACL30. %éﬁs}ﬂsul fanyl - | H-| ndol e- 2- carboxylic acid anide, Ik
Treat 5-fornyl-3-phenyl sul fanyl - 1Hi ndol e- 2-carboxylic acid am de 13 (m=0,
R3=Ph) (50 ng, 0.169 mmol) with butylamne (15.9 L, 0.161 mmol) as

descr ilbed § (Bewigmom@hﬁ}-bohmnd@lﬁnyblﬂﬂm@wz-ickrb(oxyﬂl id A0ids:, ¥ i SO| ated

as the HA sal ea% L’{l;fy yz-ggaggrﬁﬂﬁ%%l-m&dgﬁ 2-LHBR/AE Y Heh3 (m_éo , Mz

obs = 376 [M +
3- Phenyl su(fiﬂ'! angy0.263 ppdrwith renkglimet KA. Sﬁllg,-@ Mhmozaeéﬁsbﬂb@dlmﬁeaﬁald am de,

(e, - Ra=T Lo % BT Py RO R R R B Bt = B B0 5" e
as described in General Procedure X to afford I1(30 0 ng, 48.7 9% isol ated

t he HC |.t, tl f =0, 20 0% 7 N NH3 MeOH CH2CI 2
%SZ Ogg _1 tlgfl—él\wg_thx (ian(laethg?l- ~p21enylsuifanyl lgf'lndoole-z-carbox;;zllré acid amide, Ig )

5- Pentyl ami norrqtrébyBfan@mwétﬁﬂl3tﬁﬁnyxsﬂmy1nﬁmrﬁm% L 3Byt h&id ami 1am de, Im
20 Treat 5 for Ehen | sul fanyl - 1H-i ndol e- 2-car boxyl'i c acid am de 13

(me0, R3=FAY 1{‘\5(53 Fé’h @9 B maﬂ?thgibmewi #ming Byqrochleride asglesygiBediin| )  as
descri bed didhe/@BRkare RITpeefidr f1gksy &gaai %ﬂlsbmeé 208 1 sal® /2 o = B3P! at ed

as the HO salt, tic Rf (free base) =
(M +1).

20
5-(4-Hydroxymethylpiperidin-1-ylmethyl)-3-phenylsulfanyl-1H-indele-2-carboxylic acid
amide, Th
Treat 5-formyl-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide 13 (m=0, R3=Ph)
(50 mg, 0.169 mmol) with 4-piperidine methanol (43.6 mg, 0.338 mmol) as described in
25  General Procedure X to afford Th (32 mg, 43.9 %) isolated as the HCI salt, tlc Rf (free base) =
0.25 (10% MeOH/CH;,Cl1;-0.5% Et;N), m/z obs =396 (M +1).

5-Morpholin-4-ylmethyl-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide, ki
Treat 5—fonnyI—S-phenj/Isulfanyl-1H—indole—Z—carboxyIic acid amide 13 (m=0, R3=Ph)
30 (50 mg, 0.169 mmol) with morpholine (29.45 mg, 0.338 mmol} as described in General
Procedure X to afford Ii (34 mg, 50.0 %) isolated as the HCI salt, tle Rf (free base) = 0.80
(10% MeOH/CH,Cl,-0.5% Et3N), m/z obs = 368 (M +1).



(10% McOH CH2Cl 2- 0. 5%&3N), mz obs = 368 (M+ 1). 25

5- Hept yl am nonet hyl - 3- phenyl sul f anyl - 1H i ndol e- 2- carboxylic acid am de, In
Treat 5-fornyl-3-phenyl sul fanyl - 1H i ndol e- 2- car boxyl iC aci d am' de 13 (m=0
R3=Ph) (50 % 0.169 mmol) with heptyl amne (22.3 L, 0.3 ?

descri bed i WOGEMERMS” Procedure X to afford In (20.0 ny! C%’T&i’“%zg‘%ol at ed
as the HCl1 salt, tlc Rf (free base) = 3. 20 (10% McOH CH2C12-0. 5%t 3N), nifz
ohs = 382 (Mt 1). 30

5- ( 3- Car banoyl pi peri di n-1-yl met hyl ) - - 3- phenyl sul f anyl - 1H i ndol e- 2- car boxyl i
c acid anﬁd&enybuNEﬂGQﬁbpﬂam&mmleﬁ-ﬁ%l@maxylﬁzaciﬂreaaide, I

(50 g 0. 169 mitse P bR E SRR G e G i GRS 13 O R 2
descri bed (30 mGEnEI%ahmbY) mmw;qlaﬁuﬁ@hyaiﬁ:cﬁdhmﬁdb QSQ(B&gm BER m14161)4s Hscrilsedliat ed

0, 0,
ﬁf Zt ggs Hgl gfl:rtell\h’rtgclz C)n%f % {o af?ord P’ ?E’ﬂng, 47, 9’7 % 180 a]fé)dés I\t/l?e%lcggﬁ: }CZRP (fée/ %as% S-N)

3- Phenyd subisanyde, MLEHOILCRI0EBERNY, mRobes 382 M 32y (MB1.hy! ) - 1H-i ndol e-2-carb
oxylic acid amde, Ip Treat

5-fornyl - 3- phenyl sul fanyl - 1H-i ndol e- 2- car boxylic acid am de 13 (m0, R3=Ph)
(50 ng, O. tgﬁﬁhﬂ MethR-RpRéSuBzh ﬁi}’dd Wibﬂb@l R defdPdmie ko S mml) as
Pk Geoneral??! Ppoce dure Q X kﬁl? 0

described in 1 to afford |

i sol ated as t heTrd@ 5- écmwléwh@yhmfmé@-lbé@@?-caéoaylmq mﬁ%ﬁmﬁa@a@)o 5%
Et 3N), n12§(hﬁ 15.9 uL, 0.161 described i ]

5-14-(3- Ph(gny %ro%gn p:“-‘%%’?bg?lmm( “J’h ylI'T- ?Ifmﬁ) )ear?y eSsclljjl alr?y enfﬁ-l ndol e- 2-c
ar boxyld c Pmpdjlr@_?ﬁt@@ffoﬂqu;(gél MecH:3 %) 1solated as the HCI salt, tlc Rf (free base) =0.20

oo RPN b R SR et Al 19 (0. o=

nmol ) as described in General Procedure X to afford Iq (16.0 ng, 19.7 %

IEtS g:\l)af e(rjﬂ g§gﬁ@nﬂs§é@y?ﬁﬂﬁ_}pef m—%gméhyleﬁi-m%%@ 2-car%oxyﬁlc(a]é1 ¢ Mﬁ% CH2Cl12-0. 25%

4- ( 2- Car banoy! - Beepihtefophslib-baanylsulfibyi-tHahd@e-glcmbibkylic)ac{dlandfidi h@emaRe=h) car bo
xylic aC|d tert t r. Tr

57 or - oCihamy Eebnl P pinerfior 258 W SRR dese i ROTS 0, Ra=Ph)
(100 ny, OPﬁﬁ&lmltb affoddTt BO®r kg, 480H %malam& af 9131—1[9,8&1@ 11 RIS bads) =R3ET | bed

bn4é§e?ﬁ(r)oa/(lj Pr ocedurglﬁ(eéfycaézws%)z bt 99,56”9(1\/[ 1) tlc Rf (free base) =

5-Pentylaminomethyl-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide, Im,

20 Treat 5-formy!-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide 13 (m=0, R3=Ph)
(50 mg, 0.169 mmol) with pentyl amine (19.6 pL, 0.338 mmol) as described in General
Procedure X to afford Im (20.0 mg, 32.2 %) isolated as the HCI salt, tic Rf (free base) = 0.20
(10% MeOH/CH,Cl;-0.5% EtaN), m/z obs = 368 (M + 1).

25 5-Heptylaminomethyl-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide, In
Treat 5-formyl-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide 13 (n=0, R3=Ph)
(50 mg, 0.169 mmol) with heptyl amine (22.3 L, 0.338 mmol) as described in General
Procedure X to afford In (20.0 mg, 31.1 %) isolated as the HC salt, tlc Rf (free base) = 0.20
(10% MeOH/CH,Cl,-0.5% Et3N), m/z obs =382 (M +1).

30
5-(3-Carbamoylpiperidin-1-ylmethyl)--3-phenylsulfanyl-1H-indole-2-carboxylic acid

amide, Io



25 0.25%t3N), mz obs = 481 (M+ 1).

5-[1, 4] b azepan-1-yl et hyI 3- phenyl sul f anyl - 1Hi ndol e- 2- car boxylic acid

am de, Is Treat the Boc-protected indole Ir (62 ng, 0.129 mmol) with TFA
gglo( MrrLl i djog%(%cwjlo mn. to afford I's (53 ng) as the EF&SZO%IS/B”OQZ obs =
S5-(Bicyclo[2. 2. 1] hept - 2-yl am nonet hyl -3 phenyl sul f anyl - 1H- i ndol e- 2- car boxyl
ic acid amde, It WO 2006/ 023467 PCT/ US2005/ 029053 55 Treat

5-fornyl - 3- phenyl sul f anyl - 1Hi ndol e- 2- carboxylic acid am de 13 (MmO, R3=Ph)
(50 ng, O0.169 mls}fomylkﬁ ﬁhemljﬂsmlﬁmyr—bﬁnm hgcehbovc}ﬂicmcidchaﬁéelﬂi @y R:41 69

mol ) as _described i era Pr ure | t 7 A40..9 %

i sol at ed @g nigh Q- 1%%““’%‘3? ‘t"%tHP}Pénﬁf‘e (“FJ?“ ﬁ%@' gh O@ﬁ’ﬁ")&’ﬁ/@ﬁq‘%@é&%ﬁ 0. 25%

Et 3N), N @eRbA Procd@de (Mohfbid Io‘@ﬁo&ﬂé 46.M3)).isdhated as the HCI salt, tlc Rf (free base) |
nol i n- | ami nonet hyl ) - 1H- i ndol e- 2- car boxyl i ¢ aci d

3- Phenyl sul f anyl - 5- C}_yl %
“am de, 1iT® Wr(é?a%l‘@ %Ché)%éhwgwp%yﬁo Mivldol e- 2- carboxyl i ¢ aci d
am de 13 (ne0, R3=Ph) (50 ng, 0.169 mmol) with 6-ani noquinoline (24.4 ny,
0. 169 mml) as described in General Procedure X to afford lu (6.0 rTg 8.4
% i sol at 2dthenylstanych-(4-pyrimidipe- ﬂfpue«frﬂ@e Ipelmeshyd)- Bl dndoledscankpxylic aci
McOH/ CHZC&%ld% %5% Et 3N), niz obs 425 (M + 1).
5-[ (2- Hydroxy>T- hydr oxynet hyl - | - rret hyl - et hyl am no) net hyl ] -
3- phenyl sul f ar‘[pﬂeatﬂfomyidbb@nzlsulémhka+1n®1@%1G@rbamlm@01dlamldfr Bro=0, R3=Ph)

15 (50" 00 Do Y p bR S AR B SnBRNE bl Bh S7

mol ) 10as Geesd Pirdredur X Geufferdlp (P7.0aeg] 02.6 %) italatad fothel IOV sq1R dc 81 ffege 12(323)3 %

as a tan 5¢lh%od MedHucEtn, s EERY AR O Sitiha %) 257 Et3N) Mz obs = 386

(M+ 1).
5- (2- Hydroxynet hyl - pyrrolidin-1-yl nethyl)-3-phenyl sul fanyl -1 H i ndol e-2-carb

5 o my! - SRy RS e ol Pt Smethyl e ispitaeyd lndsle Zebasdic mo—pr)

(50 ny, O,d@3nfA@Eq W th 2-hydroxymethyl pyrrolidine (46 ng, 0.45 mmol) as
described in General Procedure X to afford lw (42.0 i-? %itan
solidi5 tlc R Eeg Stiorpyledphapyisplfayb Hlondploggpmbagyic IR 340’%@1‘@ !

25 FSO mg, 0.169 ?1) with 1- (3 r%henyl-#gopen%rl}m%?razme (118.6m 0 5 mmol) as

5-[(2-Hyd oxy= | - et et hyla nyl sul fanyl -1 Hi ndol e-2-carb
oxylic descnbed in General ProcedureX to afford Iq (16.0 mg, 19.7 %)1solated as the HCl salt, tlc

Rf (free base) = 0.35 (10% MeOH/CH,Cl;-0.25% EtsN), m/z obs = 483 (M + 1).

20  4-(2-Carbamoyl-3-phenylsulfanyl-1H-indol-5-yimethyl)-[1,4]diazepane-1-carboxylic acid
tert-butyl ester, Ir
Treat 5-formyl-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide 13 (m=0, Rs=Ph)
(100 mg, 0.338 mmol) with Boc-1,4-diazepine (93 mg, 0.5 mmol) as described in General
Procedure X to afford Ir (96 mg, 59.3 %), tlc Rf (free base) = 0.45 (10% MeOH/CH;Cl,-
25 0.25%Et:N), m/z obs =481 (M + 1).

5.[1,4]Diazepan-1-ylmethyl-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide, Is
Treat the Boc-protected indole Ir (62 mg, 0.129 mmol) with TFA (2.0 mL} at 1t for 10
min. to afford Ts (53 mg) as the TFA salt, m/z obs =381 (M + 1).
30
5-(Bicyclo[2.2.1]hept-2-ylaminomethyl-3-phenylsulfanyl- 1H-indole-2-carboxylic acid

amide, It



acid am de, Ix Treat 5-fornyl-3-phenyl sul fanyl-1Hindol e-2-carboxylic acid
am de 13 (me0, R3=Ph) (80 ng, 0.27 mml) with 2-am no-2-propanol (22.3 ny,
0.297 mml ) as described in General 30 Procedure X to afford | X (31 0 ng,
32.3 %9 as a ivory colored solid, rrp:192719360 tlc 0 (10%
MeOH/ CHZCI 2V 2pp/05363 3N), mz obs = 356_(M+ 1). WD 2006?6’Z§§r’§95’°29°53

PCTI US2005/ 029053 56 >

5-1(2, 3- Di hydr oxypr opyl am no) net hyl ] - 3- phenyl sul f anyl - 1H i ndol e- 2- car boxyl i
c acid amde, |y Treat 5-fornyl-3-phenyl sul fanyl-1H i ndol e-2-carboxylic
acid am de 13 (el 5-fR3sPB)phet Bl fagyi- (H-Tdokribtxbanivtihiacid amide 13 (m=0, Ra=Ph)

1-am no- 2, pro Iened esc 5 General

Procedure&oﬁg @%Wﬂlo)ﬁ”i%a@l ngfbg’?n%g%rgggr@s?@rgm&é%ee%fneg Biic RF =

fSJ ?(1) Er 5% % a9l SHBabA OrcBdie Kttd éWforldrli gzr']rqbg 48. 937E?i3t61Med: la?.ﬂls Hlméai( M RE :\la) ,
oxa- 8-aza-spiro ec net e nyl - ol e-2-c

ar boxyl i ¢ (f@%b@ehﬁpéélo%&@%gb 25% Ehﬁ) m/z OIES“Q% R+ 15, 24 (M_F ansi

5- forr‘rgl - 3- phenyl sul f anyl - 1Hi ndol e- 2- carboxylic acid am de 13 (nm=0, R3=Ph)

(80 nmy, 0.27 mmol) with 1, 4-di oxa-8-aza-spiro[4, 5] decane (71.6 rrg 0.50
mol ) as deBbenybuifanylrs-Quinaliz:6-Papieenethyl 1Hondplegrearpoxyic acid agyde,Ju. 7 oy

s, 3 tan 0l A4S By okt an e R e L 13 Tz0 0B PR 424

5- [ 4- ( 4- Fl 36 nepha6y mypl)peittag-aminbqyinméneHQ4  ngs, P yimall 4saiagaribadn Geaerab- 2- car

boxylic |d a '

S or my1 - ARG S FIGR 1 R e &) polied s g HCI st RE(irge bao) 703 10% sy

(80 ngp O.RAZOHITILCID. 256 Bt hizwbs s@hs (Ml Di per azi ne (90 ng, O. 50 mol ) as

described in General Procedure X to afford laa (69.0 ng, 55.6 %9 as an

ivory colored solid, tlc Rf 0.4 20 (10% McOH CH2C12-0.20 %t 3N), nfz obs
461 (M "'5-ﬂ{)Z-Hydroxy-1~11ydroxymethyl—1-methyl-ethylammo)methyl] 3-phenylsulfanyl- 1H-

5 [ (2- Cyano- 4, 5- di et hoxy hen m no) nmet hyl ] - 3- phenyl sul f anyl - 1H i ndol e- 2-
car boxyl i cméew carperlic piig app ‘éttq

5-fornyl -3- phen])ﬂ:a'?tlslfoﬁﬁ&ll?ﬁﬂénﬂﬁkﬂﬂn?} ﬁ{&ﬂioWydrb@{yﬁelaﬁdamdéemlﬁl:Orﬁj&PhRB Ph)
25 (50 ny, 17 mol amno45d|rretho(¥9b} (%onl@J( 9 ng 0. 50
nmol ) 1&s @Qﬁlﬁ Pﬂé%rmnwlkwéh %@W@roa? mefhyk-Ldirepanediy G ngy, 36.4

‘V% as Zgl'%’e%ﬂbeﬁ QLR P ceure Xt bGfiBd Fv (81.8 nlg2396 %)M Wear M@ﬂccﬂﬂmzb - z
obs

3- Phenyl s W1PErVIEOBIGH G 0. 25% BoPb ratiops = éﬁ@ﬂ\ﬁlﬁaﬂ\ no) met hyl ] - 1H i ndol e- 2-carb

oxylic 30 acid am de, |ac

5-(2-Hydroxymethyl-pyrrolidin-1-ylmethyl)-3-phenylsulfanyl-1H-indole-2-carboxylic
20 acid amide, Iw
Treat 5-formyl-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide 13 (m=0, Rs=Ph)
(50 mg, 0.169 mmol) with 2-hydroxymethylpyrrolidine (46 mg, 0.45 mmol) as described in
General Procedure X to afford Tw (42.0 mg, 65.6 %) as a tan solid, tlc Rf =0.15 (10%
MeOH/CH,Cl,-0.25% Et;N), m/z obs = 382 (M + 1).

5-{(2-Hydroxy-1-methyl-ethylamino)methyl]-3-phenylsulfanyl-1H-indole-2-carboxylic
acid amide, Ix
Treat 5-formyli-3-phenylsulfanyl- II-I—mdole-Z-carboxyhc acid amide 13 (=0, R3=Ph)
{80 mg, 0.27 mmol) with 2-am1no—2—propanol (22.3 mg, 0.297 mmol} as described in General
30 Procedure X to afford Ix (31.0 mg, 32.3 %) as a ivory colored solid, mp = 192.7-193.6 °C, tlc
Rf =0.10 (10% MeOH/CH,Cl5-0.20 % Et;N), m/z obs = 356 (M + 1).



Treat 5-fornyl-3-phenyl sul fanyl - 1Hi ndol e- 2-carboxylic acid am de 13 (=0,
R3=Ph) (50 ng, 0.17 nmmmol) with 3-trifluoronethylaniline (80 ng, 0.50 mmol)
as described in General WO 2006/ 023467 PCTI US2005/ 029053 57 Pr ocedure Xto
afford lac_ (36 483% as an ivory colored solid, tic Rf = (5%
NEOH/ CI-|2C1?§0 09&”%3 442 (M + 1). . PCTI"US200310290:>3

5- Et hyl am nonet hyl - 3 phenyl sul fanyl - 1% i ndol e- 2- car boxylic acid amde, |ad
5 Treat 5-fornyl-3-phenyl sul fanyl - 1H i ndol e- 2-carboxylic acid am de 13
(m=0, R3=Ph) (80 ngy, 0.27 nmmol) with ethylam ne hydrochl oride (23.9 ny,

0. 30 ol p-[ex3-iingicbhgatopylamiEmmethyl]-pleaglsnfany] {16 rfdolr Zicirbdxylecld ny,
60.4 % as ‘E%llvory colored solid, tlc Rf = 0.1 (10% MOH CH2C12-0.2 %
Et3N), m 2"k 326 (M + 1). 10

3- Phenyl sul faaneaﬁS—wrﬂll?lLB RedyasEthing | 1 #lindbiB @daeboR yledddaDxide 43 agk0l rRaaPile, | ae
Tr eat for nyl - 7ohen uI fanyl - 1H i ndol e- 2-car box%l ic acid amde 13 (m=0,
R3= Ph) §19 1g, 087 mnohygih 1- W’—Fﬁ or-appyisnidid (AU HEec Pt ma@l)(azéewabeddnso
nmol ) as @r%ﬁ@r'é! ﬁ%&dhﬁx%ﬁfr@iy gl@crﬁ%%% % 53%0&9}1%% &e&l@@ ﬂH& DO Bw(50%4- 8 X9

as an ivor col ored soli 2 %E3N), mz
obs = 340 Me@H/CH.CLL20 %Eth) m/z obs =372 (M+1) 394 (M+Na)

5-T( 1- Car bar noyl et hyl am no) net hyl ] - 3- phenyl sul f anyl - I H-i ndol e- 2- car boxyl i c
acid amde,laf Treat 5-fornyl-3-phenylsul fanyl-i Hindol e-2-carboxylic acid
am de 13 §rft@;Diaga-Blaga-spise|4ifgdecel-1imeatimd)-3-phenisittansd- Hdgndgle-Srearhogzli¢ 62. 3
ng, 0.50 nmml). . Iglescri bed in General 20 Procedure X to afford laf (39
ng, 62.9 as an'tvory colored solid, tlc Rf = 0.5 (10 % McOH CH2C12-0. 2
ot SNJg ml z ob%reat S}ﬁQmMVBuphéI)ylsulfanyI 1H-1ndole 2~carboxyhc acid amide 13 (m—l) R3—Ph)

5-[ (13- Met | a fan i

cid am d€,"Pa [*= ylic

act d an 49 PEIPLRRD I B Ak RS et r ¢ e PrRasD SR

acid am den d}&ae(cﬂl?@oceﬂi&eﬁﬁ‘t)) affbﬁilzrtgloﬁlglltl Vrmylazawmsbh& tnﬂ?#fpze&galmld% ne (61.6
, 0.50 scribed in ner Praocedure X to affor a 26 ,

37 7 % a%ﬁ’ﬁ?ﬂ%@%%ﬂ%ﬂzg@ 426% 8756 (5 % MOH CHZClg-E).Z "

%8t 3N), m z obs 404 (M+ 1). 30

5-[(4-But Iam no) imet hyl | - 3- phenyl sul f an I-IH-|ndoIe 2-carboxylic acid

ot deis | St Ehoro Ry loe P S H e TR Ny Boadela e aci d

am de 13 ) (50 ng, 0.17 mmol) with 4-butylaniline (74 ng, 0.50

%@iﬁ%lﬁg"lgg

nmmol ) as describéd in General
Treat 5-formyl-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide 13 (m=0, R3=Ph)

(80 mg, 0.27 mmol) with 1-(4-fluorophenyl)piperazine (90 mg, 0.50 mmol) as described in
General Procedure X to afford Iaa (69.0 mg, 55.6 %) as an ivory colored solid, tlc Rf =0.4
© 20 (109% MeOH/CH,Cl;-0.20 % Et;N), m/z obs =461 (M + 1).

5-[(2-Cyano-4,5-dimethoxyphenylamino)}methyl]-3-phenylsulfanyl-1H-indole-2-
carboxylic acid amide, Iab
Treat 5-formyl-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide 13 (m=0, R3=Ph) |
25 (50 mg, 0.17 mmol) with 2-amino-4,5-dimethoxybenzonitrile (89 mg, 0.50 mmot) as
described in the General Procedure X to afford Iab (28 mg, 36.4 %) as an ivory colored solid,
tlc Rf =0.1 (2 % 7 N NH3;-MeOH/CH,Cly), m/z obs = 481 (M + Na).

3-Phenylsulfanyl—5—[(3-triﬂuoromethyl—phenylamino)methyl]-1H-indole-2-carboxylic
30  acid amide, Jac
Treat 5-formyl-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide 13 (m=0, R3=FPh)
(50 mg, 0.17 nunol) with 3-trifluoromethylaniline (80 mg, 0.50 mmol) as described in General



WD 20061023467 PCT/ US2005/ 029053 58 Procedure X to afford lah (17 ng, 23.4

% as an ivory colored solid, tic Rf = 0.8 (5 % MOH CHC 2-0.2 % Et 3N),
m z obs 430 (M + 1).

5-[(2- Fluoro hen | ami no) net hyl | - 3- phenylsulfanyl-lk+|ndo I ylic
acid ami de, W B 68734t eat 5-fornyl - 3- ?nylsulfanyl-lk+| %Bpémﬁﬁggg%oxylic

acid am de 13 (nFO R3=Ph) (50 ng, 0717 nmmol) with 2-fluoroaniline (55 ng,
0.50 mmol ) as described in General Procedure X to afford lai (12 ng, 18.2
% as an ivory colored solid, tic Rt = 0.8 (5 % MOH CH2C12-0.2 % Et 3N),
m z obs =3R40 Bfford@c (36 mg, 48.3 %) as an ivory colored solid, tlc Rf =0.5 (5%

5- (1 soprop Ian1no th ) - 3- @Eb@i Flfanyl-lFLindoIe-Z-carboxyIic aci d
am de, i aj )f Fﬁ?ﬁ ﬁa 'sul f anyl - 1Hi ndol e- 2- carboxylic acid
am de 13 (ﬁFO R3 Ph) (80 nmg, 0.27 mmol) with isopropylanine (19.2 nm,

0.32 Mol ) as described in General = Procedure X to_aff (17 ng, 18.6

% as an @Eﬂylmn@pe@y%mhwlwfenﬁrlﬂ'ﬂtf‘fgﬁ -¢-teRoFviE %&’ Rﬁqﬁ% CH2Cl 2),

%Z f|b§N 036% at5 '}&)nyl-am aﬁfsuifanﬁq@maaetsz _QfbdRQhEAbi@arhidR13 (ﬂ%ék) IR3:XPtF3a R2
~ erei :

NH2, R7 is CH2NRSR9 and
Exanpl e Ng80 Rig, R37 mmmmn qhmﬁbywlow (2P -Banz B-3fsrmayps 46&0111163:6145 CH3NH
ld H3-F %enerapP_rGocé_c&ureﬁtMorghaﬁ% n%_%b"i %J 3s 44 1@%01%@%%@% l-go.¢H3 C6HS

CH3NH
(10% MeOH/CH,C1,-0.2 % Et;N), 0z obs = 326 (M + 1).

10 3-Phenylsulfanyl-5-propylaminomethyl-1H-indole-2-carboxylic acid amide, Jae
Treat 5-formyl-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide 13 (m=0, R3=Fh)
(80 mg, 0.27 mmol) with propylamine hydrochloride (28 mg, 0.30 mmol) as described in
General Procedure X to afford Iae (41.0 mg, 44.8 %) as an ivory colored solid, tlc Rf =0.1
(10% MeOH/CH,Cl,-0.2 % Et;N), m/z obs = 340 (M + 1).
15
5 -[(1-Carbarnoylethylamino)methyl]-3-phenylsulfanyl-1H-indole-2-carboxylic acid
amide, Iaf
Treat 5-formyl-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide 13 (m=0, R3=Ph)
(50 mg, 0.17 mmol) with 2-aminopropionamide (62.3 mg, 0.50 mmol) as described in General
20 Procedure X to afford Iaf (39 mg, 62.9 %) as an ivory colored solid, tlc Rf =0.5 (10 %
MeOH/CH,Cl,-0.2 % E;N), m/z obs =369 (M. + 1).

5.[(3-Methoxyphenylamino)methyl}-3-phenylsulfanyl-1H-indole-2-carboxylic acid
amide, Iag

25 Treat 5-formyl-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide 13 (m=0, R3=Ph)
(50 mg, 0.17 mmol) with 3-methoxyaniline (61.6 mg, 0.50 mmol) as described in General
Procedure X to afford Iag (26 mg, 37.7 %) as an ivory colored solid, tlc Rf = 065 %
MeOH/CH,Cl;-0.2 % EtsN), m/z obs = 404 (M + 1).

30 5-[(4-Buty1phenylamino)methyl]-3-phenylsulfanyl-lH-indole-Z-carboxylic acid amide,
Iah
Treat 5-formyl-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide 13 (=0, Rs=Ph)
(50 mg, 0.1’3; mmol) with 4-butylaniline (74 mg, 0.50 mmol) as described in General



Ih H C6H5 HOHZC- ( N WD 2006/ 023467 PCT/ US2005/ 029053 59 |i H C6H5 Ov | H
C6H5 CH3(CH2)2NH Ik H C8H5 CH3(CH2)3NH Il H G6H5 GIN Im H C8H5
CH3( CH2) 4NH InHCGHS CHS(CHZ)GNH To HC6H5 O HZN Ip H C6H5 [N \>- NV N

Iq H CBH5 It HC6H5 ON O t-Bu-O NI's N~ It H
B 111 NSO R Cors - ~ NH Iv H O6H5 HO cNH SR ss N o
X H CBH5 HO(NH CH3 Iy H C8H5 OH

Procedure X to afford Iah (17 mg, 23.4 %) as an ivory colored solid, tlc Rf =0.8 (5 %
MeQOH/CH,Cl1-0.2 % EtzN), m/z obs =430 (M + 1).

5—[(Z-Fluorophenylamino)methyl]-3-phenylsulfanyl-lHuindole-Z-carboxylic acid amide,
5 Iai
Treat 5-formyl-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide 13 (m=0, Rs=Ph)
(50 mg, 0.17 mmol) with 2-fluoroaniline (55 mg, 0.50 mmol) as described in General
Procedure X to afford Iai (12 mg, 18.2 %) as an ivory colored solid, tlic Rf =0.8 (5 %
MeOH/CH,Cl,-0.2 % EtsN), m/z obs =392 (M + 1).
10
5-(Isopropylaminomethyl)-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide, Iaj
Treat 5-formyl-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide 13 (r0=0, Ra=Fh)
(80 mg, 0.27 mmol) with isopropylamine (19.2 mg, 0.32 mmo}) as described in General
Procedure X to afford Xaj (17 mg, 18.6 %) as an ivory colored solid, tle Rf =0.3 (10% 7 N
15 NH;-MeOH/CH,Cl;), m/z obs = 362 (M + Na).
- Table 1

Compounds of Formula I

(R,) x—Fs
R, 4)m _

R,
N
N O
\
R,
I
wherein m is 0, Ry is NHp, R7 is CHaNRgRo and X is S.
Example No. Ry Rs NRgRy
Ia H CeHs NH,
Ib H CgHs Boc-INH
Ic H C¢Hs CH:;NH
1d " H 3-F-CgHay CH:;NH
Te H 3-Cl-CgHa CH;NH
i H CsHs CeHsCHoNH
Ig CH3 C5H5 CH3NH
Th H CeHs
HOHzC_CN




HO ,J,,NH 1z HCH5 C ~~pX C!''fTm laa HC6H5 KN F ' | vN WD 2006/ 023467
PCT/ US2005/ 029053 60 lab H C6H5 CN CH30 NH CH3O |l ac H C6H5 3- CF3- C6HANH
|lad H C6H5 CH3CH2NH tae H C6H5 CH3(CH2)2NH laf H C6H5 0" NH H2N -~H3 | ag
H C6H5 3- CH3Q C6HANH 1ah H C6H5 4- CH3( CH2) 3- C6HANH Iaicljué:%‘&—i%zgo-sg-%MNH
Taj H cots VEHYPEHRAH Preparation of “ PCLIUS2005

6- substi t ut ed- 3-aryl t hi oi ndol e- 2-car bo:§<yl ic acid amdes Il 5 (Schenes 2
and 4) 6- Am nonet hyl - 3- phenyl sul f anyl - 1H i ndol e- 2- car boxyl i ¢ aci d am de,
Ila and (2- Carbanoyl - 3-phenyl sul fanyl -1 H i ndol - 6-yl net hyl )-carbam c acid
tert-butyl esterj 1I1bTO Tit| edcoppouncdis:Ha and |1 b are\prepared as is
descri bed above for the syntjhesis|of. conpoungs 1la @&nd 81b according to
schene 2. 6-(Behzyl am nonetlhyl) - 8- phenylsul f anyl - 44 1ol e- 2- car boxyl i c
acid anmide, He Treat ilhdole |li B (scherfest’, me0, RICPHTHEREH 0.24 mmol)
wi th benzal dehyde 151K0.8 equHv, | 20. 4CgHy, 0. 198 nfiBi(CHasNHescr i bed in
procedure | X to pffordille ([80HW| 56.3H)s as|the TF lt, tlc|lof the free
base (12% McOH CGH2C12-1.0% NH3) Rf = 0.40, mz obs ={ 388 (M1)
6-[ (4-Ni trobenzy] am no) nethyl | - 3- phenyl sulfanyl -1Hin e-2-carboxylic acid
amde, 20 Ild Treat b (schebe 4, nHGHsR3=Ph) (1¢B:(@H2)48H42 mmol) with
4-ni trobenzal dehyde In H CeHs CH3(CH,)sNH

To H CeHs o

I H CeHs N N
P GO
=N
la- H Cotls CoHCH,CH=CH —NCN
Ir H C :
sHs o N
N/
-Bu—o

Tt 1 H CeHs
AQNH
H
= NH
Iv H CeHs HO
o
HO

CH, _
Tw H C¢Hs N
' Q\/OH
Ix o] CeHs /YNH
HO
CH,
Ty i CeHs OH
HO NH
Iz H CeHs 0
od
0O
Iaa H CeH;s I\
F N N




(0.8 equiv,

50. 8 ny,

0.336 mml ) as described in procedure I X to afford I1d

((79 nmg, 28.7% WO 2006/ 023467 PCTI US2005/ 029053 61 isolated as the HC

sal t,
433 (M +l)
6-[(4-D ne

lic acid 5 am de,
wi t h 4-di net hyl am no-

He Treat

tlc of the free base (12% McOH CH2C12-1.0% NH3) Rf = 0.45, nmz

%9?03%0?6genzyl am no) net hyl - 3- phenyl sul f any|‘1“f|1952?1°a{9?9£§3z- car boxy
lib (schene 4, m=0, R3=Ph) (75 ng, 0.18 mmol)

benzal dehyde (0.8 equiv,
described in procedure I X to afford Ile (35 ng, 27.6%

21.5 ng,
isolate

obs

0.144 mmol) as

d as the HC

salt, tlc of the
431 (M +1). 10

6- [ (4- Met hyl benZz
acid amde, |If
t ol ual dehyde (O.

f r edatbase

yl anl i no) et
Treat 11b
8 equiv, 2

hyl ] -
schen
3.8

12% Nt OH CiLES 2- 1

3- phenyl sul f
e 4, m=0, R3
0.192 mol

0% NH3) RFCN 0.4

@:@ryﬂz c
=Ph) ng, 0.24

as cribed in

any Pt

5, mz ohs =
ar boxyl i c
mmol) with
rocedure I X

to afford 11f (4

4 ny,la@9. 999 Kol

ated @Bs 15 t

he HEICEKATHLNHI c o

F the free

base (10% McOH @

[112Cl2d 1. 0% NHB)

Rf =QH40, nf z obSTECHIIH (M +

1) .

6- [ (4- Met hoxyber

acid amde, 1I1d
W th p-ani sal deh
procedure I X to

obs = 418 (M +1)

6- [ (4- Br onobenzy
amde, 25 11lh T
4- br onobenzal de

procedure I X to

yel | ow powder,

mz obs = 466 (M +1).

30

zyT amud0) et hy | -13- phenwpl sul flanyl -CH(CHgIE- 2- cpr boxyl i c
20 Tpeat 11 b fgscheme gy, N0, | R3=Ph) Q(10Q;ny, 0} 24 mmol )
yde (0.8 equiv, {26.7 ng, 0.192 nmmol) descriped in
afford I'lg (42 ng, 27.59% isjol atediMs tdgrg HCl salt, nz
i A% s b 1H o nhnn\q6H5|! £ anhd 13r_p]'139rrc.i6wnnr vl i i
eat ik o (e hio D rletls pa- iy FETCHEECaENR 1)
yde Jb 8 equil 135 oG5 0.102 mnd G ibed in '
afforldi11h (54ny, 34088 i dolat EECHNE o Kalt as a
tlc of the free base (10% McOH CH2C12-0.25% NH3) Rf = 0. 50,

6- [ (4- Chl or obenzyl am no) et hyl | - 3- phenyl sul f anyl - 1H i ndol e- 2- car boxyl i c
WD 2006/ 023467 PCT/ US2005/ 029053

Preparation of 6-substitated-3-arylthioindole-2-carboxylic acid amides II
(Schemes 2 and 4)

acid am de, Hi

6-Aminomethyl-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide, I1a and (2-
Carbamoyl-3-phenylsulfanyl-1H-ind ol-6-ylmethyl)-carbamic acid tert-butyl ester, 1Ib

- 10

compounds 11a and 11b according to scheme 2.

Title compounds Xla and ITb are prepared as is described above for the synthesis of

6-(Benzylaminomethyl)-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide, Ilc
Treat indole 11b (scheme 4, m=0, R3=Ph) (100 mg, 0.24 mmol) with benzaldehyde

15

(0.8 equiv, 20.4 mg, 0.198 mmol) as described in procedure IX to afford lc (80 mg, 56.3%)

as the TFA salt, tlc of the free base (12% MeOH/CH,Cl-1.0% _NHg) Rf =0.40, m/z obs =
388 (M +1).

6~ [(4-Nitrobenzy]amino)methyl]-3-phenylsulfanyl—1H-indole-2-carboxy]ic acid amide,

20 Iid

Treat 11b (scheme 4, m=0, Rs=Ph) (175 mg, 0.42 mmol) with 4-nitrobenzaldehyde
(0.8 equiv, 50.8 mg, 0.336 mmol) as described in procedure IX to afford Ild ((79 mg, 28.7%)



62 Treat 11b (schene 4, m=0, R3=Ph) (110 ng, 0.266 nmol) with
4- chl orobenzal dehyde (0.8 equiv, 30.4 ng, 0.213 mvol) as described in
procedure I X to afford H (47 ng, 27.7% isolated as the HCl salt, tic of

the free base (10% McOH CH2Cl 2-0.25% NH3) Rf = 0.60, mz_obs = 422 (M +1).
5 WO 2006/023467 PCT/US2005/029053

6-{[ (Bi phenyl - 4-yl nmet hyl ) am no] net hyl }‘513- phenyl sul f anyl -1 H i ndol e- 2- car boxy
lic acid amde, Ilj Treat 11b (schenme 4, m=0, R3=Ph) (110 ng, 0.266 mmuol)
wi t h 4-phenyl benzal dehyde (0.8 equiv, 39.2 ng, 0.213 mmol) as described in
pr ocedur e jbofatb®@asathid BCUsAl, jilc (of hefipe bask. (634 MAOHICSDLBL I 28T:) Re=0a5, @l t, tlc
of the free base (5% McOH CH2Cl 2-0. 25% NH3) Rf = 0.20, nfz obs = 464 (M
+1) . 6- [ ( FPRFASBEENN ami no) net hyl ] - 3- phenyl sul f anyl - 1H i ndol e- 2- car boxyl i ¢
acid amde, Hk 15 Treat 11b (schene 4, m=0, R3=Ph) (110 ng, 0.266 nmol)

wi th 3-nitrobenzal dehyde (0.8 equiv, 32.5 ng, 0.213 mmol) as described in
pr ocedur e &-4-Dmgihylanginehenzyigminp)methyhed-phenyluifpay]-dkindele-24carbexylic acid ¢ of
the frege Qe ([{#O% MEOH CH2A 2-0. 25% NH3) Rf = 0.55, mz obs = 433 (M +1).
20 6-[(2-Ntrdbenzyl ami no) met hyl ] - 3- phenyl sul f anyl - 1Hi ndol e- 2- car boxyl i c
acid ami de, H Tréat &Ht (stieime(ds odnBs=Fh) (A50ng, R3BPhnol) with 4ndjmetiy286namol ) wit h

or ocedur o B0 s, 28Ik, 0.9 BB deched Mipcelifi PREEIARE Belcly |
base ( 10%nEOR6TNRO2sdhs 2FVEHEHS)E, BE ofthe fi56 hasel(12% MeCGE/ERECL(1N% NHs) RE=

3- Phenyl s nyl -.6-[ (A-trifl uoronet hyl benzyl am no) net hyl ] - 1H-i ndol e- 2-car bo
xylic aci g”iﬁ%d%“'l—%ﬁ‘ﬁ%ﬁ) 11 b (schene 4, ne0, R3=Ph) (110 ny, 0.266 nmol)

wWith 4etrifluoronethyl- benzal dehyde (0.8 equiv, 37:8 ng, 0.213 mml) as

descri bed j ocedure, | X to afford. Hm 27.59% isolated,.as the

o sa s el Rligh g g e Pophilens Rl R e s hasy i ad s ' '

obs = 456 1¢fM +1). WO 2006/ 023467 PCT/ US2005/ 029053 63

6-[(3-Fl -5-trifl t hyl b | am thyl]-3-ph I | f | -1 H i ndol

e- [ZE uoro Trera!t llbu((géh%nm% 4, ¥n=0?ﬂf=¥h?(q]08%ggrj8.24¥m:!ml) wpch ?oqgalc?e%ydeaga}é equwH_,l ndo
23.8 mg, 0.192 mmol) as described in procedure IX to afford IIf (44 mg, 29.9%) isolated as

15 the HCI salt, tlc of the free base (10% MeOI—I/CHZC12_—1.O% NH;) Rf = 0.40, m/z obs = 402
(M. +1).

6-[(4-Methoxybenzylamino)methyl]-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide,
Iig |

20 Treat 11b (scheme 4, m=0, Rz=Ph) (100 mg, 0.24 mmol) with p-anisaldehyde (0.8
equiv, 26.7 mg, 0.192 mmol) as described in procedure IX to afford IIg (42 mg, 27.5%)
isolated as the HC} salt, m/z obs =418 (M +1).

6-[(4-Bromobenzylamino)methyl]-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide,
25 Yh
Treat 11b (scherﬁe 4, m=0, R3=Ph) (100 mg, 0.24 mmol) with 4-bromobenzaldehyde
(0.8 equiv, 35.9 mg, 0.192 mmol) as described in procedure IX to afford ITh (54 mg, 34.5%)
isolated as the HCI salt as a yellow powder, tlc of the free base (10% MeOH/CH,Cl,-0.25%
NH;) Rf = 0.50, m/z obs =466 (M +1).
30
6-[(4-Chlorobenzylamino)methyi]-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide,
IX



carboxylic acid amde, Iln Treat lib (scheme 4, n=0, R3=Ph) (110 ng, O.266
nmmol) with 3-fluoro-5- trifluoronethyl benzal dehyde (0.8 equiv, 42.2 ng,
0.213 mml ) as described in procedure I X 5 to afford IIn (38 ng, 20.2%
isolated as_the HO salt, tlc of the free base (10% MOH CH2C12-0. 25% NH3)
R = 0.25, YHQ20GRB4T 474 (M +1) . PCT/US2005/029053

6- [ (2- Am nopr opi onyl anuno) net hyl | - 3- pﬁzenyl sul fanyl -1 H i ndol e- 2- car boxylic
acid amde, Ilo 10 Treat 11b (schene 4, m=0, R3=Ph) (100 ngy, 0.24 nmol)
with Boc-Ala-OSu (1.10 equiv, 76.2 ng, 0.266 nmmol) as described in
procedure XV tpeafflbrsthbhe 4Bac0 RePEql Biimgps.2éhminch vdthihetorbbematldeliytih TFA

E ﬁﬂ 9.1;”,_ ’ 38)?355)/%%%\3 3%)?1;%,%%21% lrr?mélza?s ({Egdﬁbgg inzgéoce%lslret&et;la-lgéo%(’iht(ﬂi’ mrg, 5’7 ’?’%f = 369

6- [ ( 2- Ani pgpeaty MOekElhYE the Bedhae ylosaMeanyCHLh-DNIR 1613 Rgardwn /2 ¢ aci d
amde, lip Treat 11b (schene 4, m=0, R3=Ph) (60 ng, 0.145 mol) with

Boc- A y- Osp x4221®1 +Bqui v, 43.5 ngy, 0.16 nmol) as described in procedure XV
to af fsord the Boc protected product and then treat with TFA (5.0 nL, 99%
to provide Ilp (56 ng, 82.3% as the TFA salt, tlc of 20 the free base (10%
Mc OH CH2 O3-ZE(BipheayIM-Binddhylantinonetikyly3ghendsdfmyl-MH-ingole-2-carboxylic acid
6-[(2-Am no:%-ﬁet hyl pent anoyl am no) net hyl ] - 3- phenyl sul f anyl -1 H i ndol e- 2- car

boxylic 20§ aki de, I1q Treat 11b (schene 4, m=0, R3=Ph) (60 ngy, 0.145

mol ) with BocTFiehtetlBidhérhe 40m286, RygPiM(11G2g50. 266 moolhevifnfebhendberdekichydeed i n

procedure VI 11 .t ffor he c protected praod n tr ith TFA
(5.0 . - Ghgey 3R a0l Bo s pimoltf BBl nEgpRe BRI o J AR g 060" |1,
free fpaseisolhitboabHAMCINAL e 6F (RO SeN-3¢ (536 MeOH/ZH,Chi02560NHs) REFEI0. 20 .

2- Am nopent a_ng%l ic_acid 5-am de _ _ _

1-[ ( 2- car B -b“ﬁ)enyl sul fanyl -1 Hindol-6 30 ylmethyl)-anide], H Treat
11b. (scgzmg 4, mSO,l-GRS:Plh) (60drrg, OblgS nmol ) vm'dth Boc-tGi n--fOfSu ((jlt ﬁo 5
equi v, : , 0. mmpl ) as described in_procedure y af for e Boc
pr ot ect ed Gﬂ@gﬂuﬁqbemlm3@§§15¢-mymk%‘z@gs@-}m%ﬁgc prdAmIe: with
TFA (5.0 fj 99% to provide H (42 ng, 53.8% as the TFA salt, mz obs =
426 (M +1). 6-1 ) )

[ (2- Atfi no- 3- ( 1Frepinblbl (schegpe Fomahi RerPit egn® 268 pumob v thehwitrebanraldshyde H- i ndol

e-2- 5 Caf@@éé{ﬁ\i/,%z.%%g 0%3%015 LSdescribed in procedure IX to afford Ik (48 mg, 27.7%)
isolated as the HCl salt, tlc of the free base (10% MeOH/CH,Cl-0.25% NHz) Rf = 0.55, m/z

obs = 433 (M +1).

20 6- [(2-Nitrobenzylamino)methyl]-3-phenyisu]fanyl—lH-indole-Z-carboxylic acid amide, ITl
Treat 11b (scheme 4, m=0, R3=Ph) (110 mg, 0.266 mmol} with 2-nitrobenzaldehyde
(0.8 equiv, 32.5 mg, 0.213 mmol) as described in procedure IX to afford Il (36 mg, 20.8%) as
the HCI salt, tlc of the free base (10% MeOH/CH,Cl;-0.25% NH;3) Rf = 0.55, m/z obs = 433
(M +1).
25
3-Phenylsulfanyl-6-[(4-trifluoromethylbenzylamino)methyl}-1H-indole-2-carboxylic acid
amide, Hm
Treat 11b (scheme 4, m=0, R3=Ph) (110 mg, 0.266 mmol) with 4-trifluoromethyl-
benzaldehyde (0.8 equiv, 37:8 mg, 0.213 mmol) as described in procedure IX to afford IIm
30 (50 mg, 27.3%) isolated as the HCI salt, tlc of the free base (10% MeOH/CH,Cl>-0.25% NHz)
Rf = 0.40, m/z obs =456 (M +1). '



Treat 11b (schene 4, m=0, R3=Ph) (60 ng, 0.145 mmol) with Boc-Trp-OSu (1.10
equiv, 64.2 ng, 0.16 mmol) as described in procedure VIII to afford the Boc
protected product and then treat with TFA (5.0 nL, 99% to provide Hs (64
ng, 73.8% as the TFA salt, tic of the free base (10% MOH CH2C12-0. 25%
NH3) Rf =0. &YQ ZOPP/%&EBS - 484 (M +1) 1 PCT/US2005/029053

6- [ (2- Am no- 3- phenyl pr opi onyl am no) net'hyl } - 3- phenyl sul f anyl -1 H i ndol e- 2- car
boxylic acid amde, H Treat 11b (schenme 4, m=0, R3=Ph) (60 ng, O0.145
mmol) with Boc-Phe-OSu (1.10 equiv, 58 ng, 0.16 mml) as described in

br ocedur e gAY i SarithubRAndEREb AT HIASHEMER B ohenIGilangl Iénide at v th
TFA (5.0 nmL, 99% to provide H (59 ny, 72 8% as the TFA salt, tic of the

free base coliowlitwid amits Bno 2500 NH3) Rf = 0.20, nfz obs = 445 (M +1).
6-[ (2- Ami no- 4- gL by dhﬁcé&feﬁ:l&ﬂ P&Lb}éﬁ# mehlgebmﬁé hn&ipbﬂﬂyJﬂauﬂotﬁnyl -1 Hindol e

-2- carboxylic acid amd 11b (schene 4 P%‘)éﬂf‘dlgfg
0. 145 mmltx)ﬂmrmmetBﬁbeHVélﬁeMQ (@.9 eqv, 4@&111& 02\#@ TAMOFY 48 @S‘l@e%Pl})c cri bed

|0, Progedyl g PR ondah sefen Buslitel e, 8 Adickee gdibhen treat with

TFA(50 BVT A as the TFAsaIt tlc of the
free baseMé@%ﬂ%G#@%MDRﬂ%%Z&Hﬁbzom—ﬂ@(M&l)mz obs = 429 (M +1). 25
6- 1[ ( 2- Met hoxynapht hal en-1 - yhnet hyl ) am no} - net hyl } } - 3- phenyl sul fanyl -1 Hind
ol e-2- carboxylic acid am de, Hv Treat 11b (schenme 4, m=0, R3=Ph) (110 ng,

0. 266 mmI6).[(mtnhngpﬂaspidng}aymho)nmagh]ajs-q}hh;gdml(aﬁyBlIéqndole-24@rhbxrﬂgc acdd 213 nmol )
as described_in_procedure I Xto afford Hv (48 ng, 35.8% isolated as t he
HO salt, 2dedIo t he free base (15% McOH CH2CL2-0.25% NH3) Rf 30 = 0. 15,

gf[z(gt?ﬁ E) 468h@\4agi-ib (themeat =0, lﬁg—Ph) (100;ng,024 mmol) with Boc~Alza—OSu (L.10 o

nmet hoxybenzyl am nQ) net hy a LN car boxyl i
c acid ar#auig,7 WW@?&&%%@WEE&@@%%& :?%%15&1‘%580? ﬁﬁg(scherre 4,
m=0, R3= P'b}ocﬁll%d%n t&a@@ﬁh ml(% OWHIL, 99%:) 4o Shovit IMeXYS migets 20y yeleR A Si1i3

equi v, 36. descri bed in procedure I X to afford 11w (58
ng, 45% IDE’/@| %eéﬁ%Wt‘ﬁb3ﬁl Ms‘aN% tic of the free base (15%
McOH CH2C 2-0.25% NH3) Rf = 0.15, n’z obs 448 (M +1). 5

6- [ (3- Phenoxybenzyl am no) rret h 3- phenyi suI fanyl -1 Hindol e ar hgxylic
aci d ami dei-[(2-Aminoacetylamino)met ¥1yl]] 3-phenylsulfanyl—1H~i¥1dole—2-carboxyhc acl(c:l 8

1Ip
Treat 11b (scheme 4, m=0, Rs=Ph) (60 mg, 0.145 mmol) with Boc-Gly-OSu (1.10

equiv, 43.5 mg, 0.16 mmol) as described in procedure XV to afford the Boc protected product
and then treat with TFA (5.0 mL, 99%) to provide IIp (56 mg, 82.3%) as the TFA salt, tlc of
20 the free base (10% MeOH/CH,CE-0.25% NHz) Rf = 0.20, m/z obs = 355 (M +1).

6~[(Z-Amino-3—methylpentanoylamino)methyl]-3-phenylsulfanyl—IH-indole-Z-carboxylic
acid amide, Ig |
Treat 11b (scheme 4, m=0, R3=Ph) (60 mg, 0.145 mmol) with Boc-Tle-OSu (1.10
25 equiv, 52.5 mg, 0.16 mmol) as described in procedure VIII to afford the Boc protected product
and then treat with TFA (5.0 mL, 99%) to provide Iq (41 mg, 53.9%) as the TFA salt, tlc of
the free base (10% MeOH/CH,Cl;-0.25% NH3) Rf = 0.25, m/z obs =411 (M +1).

2-Aminopentanedioic acid 5-amide 1-[(2-carbamoyl-3-phenylsulfanyl-1H-indol-6-

30  ylmethyl)-amide], Ir
Treat 11b (scheme 4, m=0, R3=Ph) (60 mg, 0.145 mmol) with Boc-Gln-OSu (1.10
equiv, 54.9 mg, 0.16 mmol) as described in procedure XV to afford the Boc protected product



Hx Treat 11b (schene 4, m=0, R3=Ph) (110 ng, 0.266 mmol) with 3-phenoxy-
benzal dehyde (0.8 equiv, 44.4 ng, 0.213 nmol) as described in procedure |IX
to afford Ilx (46 10 ng, 33.6% isolated as the HCl salt, tic of the free

base (10% 2-0.25% NH3) Rf = 0.4, mz obs = 4 M+1)
6- [ (3- Met h%%ﬁ@é‘i% mi no) met hyl ] - 3- phbe‘nyl sul fanyl - | H i R%Sﬁ”«%’f’ﬂf?’@ﬁ?%oxw i
acid amde, |Ily 15 Treat 11b (schene 4, m=0, R3=Ph) (110 ng, 0.266 mmol)

wi th 3- met hoxyl benzal dehyde (0.8 equiv, 29.9 ng, 0.213 mmol) as descri bed
in procedure I Xto afford Ily (42 ng, 34.8% isolated as the HC salt, tic
of the fraadeasea HRVTRE GH0GHZ G %) tdprdbide N3Y2 Ry, 53. 8% 06, theTFA el miz 418 (M
+1). 20

6-[(2- NEtQWFod@ﬁM% no) met hyl ] - 3- phenyl sul f anyl - 1H i ndol e- 2- car boxyl i c
acid amde, Hz Treat 11b (scherre 4, m:O R3= Ph) (110 nmg, O. 266 mml) with
2-met hyl - benzal dehyde ( 13 n]ggll%l as Sd in

pr ocedur eb-{02- ﬁ@nm%ilﬂ lﬂﬂ(’](3321)1)1'#310“21?"6%]‘4%]8115?'@89 sulfgayi: tlc of
the fgee J&?ﬁ&qﬁlﬂ:gdfﬂm @RC12-0.25% NH3) Rf 25 = 0.35, mz obs = 402 (M

6 [(3 Met hyl bél?mqtlléh{sqb@mfe{r g, Ra—liiﬂééﬁlmgm Fdrmo]) mithRest B L2l d8xy 1 i ¢

\"/imc'tﬂ gmng%e%i/ : lsiég ggﬁgﬁﬁﬁ%é& 15 WQ%foﬁ%ﬂ@BHEprogc%ggrdgg@Lal bed

i N pr ocedandehdnXrenowii TEAAS Dimala 9967&330 ptgwdASIS'/(% mgs'b’ﬂ &kt thas Tk éﬂlH@P of al't,

() e BB AR B SR S o Tl 2 obs = 402

6 [(2mFI uor o- 3-tri fl uoronet hyl benzyl am no) net hyl } - 3- phenyl sul fanyl -1 H i ndol

-2- carbox C. ac de, b Trea sche 00 rrg,
0 24 nmol é}r‘{fﬁmﬁ' *‘Ic’i%’rnbrgpmw qgﬂﬁ@?ﬁ BM?@I%E%@ “1“'

my, O.24 gay®bhidSmgescribed in procedure IXto 5afford l1ab (74 ny,

60.2% isolated as_the HCl salt th 2‘V Cl 2 0.25%
NH3) Rf = 0. 3, TrgtA1Bgsheme 4, m %FRHJ;"’C) CENGE Bépiiost i

6- [g 2- IVE; aﬁﬁwegwgyb qmﬂaﬁy@std@yddbe&rp@@&wheqww\aﬁmatﬁequ,mczemmmxy| ic

et gm gnd then treat with TEA (5.0 mL, 99%) to provide IIt (59 mg, 72.8%) as the TFA salt, tlc of

the free base (10% MeQH/CH,Cl,-0.25% NH;) Rf = 0.20, m/z obs = 445 (M +1).

6-[(2-Amino-4-methylsulfanylbutyrylamino)methyl]-3-phenylsulfanyl-1H-indole-2-
carboxylic acid amide, ITu

20 Treat 11b (scheme 4, m=0, R3=Ph) (60 mg, 0.145 mmol) with Boc-Met-OSu (1.10
equiv, 55.4 mg, 0.16 mmol) as described in procedure XV to afford the Boc protected product
and then treat with TFA (5.0 mL, 99%) to provide ITu (58 mg, 73.7%) as the TFA salt, tic of
the free base (10% MeOH/CH,Cl,-0.25% NH3) Rf = 0.55, m/z obs = 429 (M +1).

25  6-{[(2-Methoxynaphthalen-1-ylmethyl)amino]-methyl]}-3-phenylsulfanyl-1H-indole-2-
carboxylic acid amide, IIv
Treat 11b (scheme 4, m=0, R3=Ph) (110 mg, 0.266 mmol) with 2-methoxy-1-
naphaldehyde (0.8 equiv, 40.0 mg, 0.213 mmol) as described in procedure IX to afford ITv (43
mg, 35.8%) isolated as the HCI salt, tlc of the free base (15% MeOH/CH,Cl;-0.25% NH3) Rf
30 =0.15, m/z obs =468 (M +1).

6-[(2,4-Dimethoxybenzylamino)methyl]-3-phenylsulfanyl- 1H-indole-2-carhoxylic acid

amide, Hw



10 Treat 11b (schene 4, m=0, R3=Ph) (100 ng, 0.24 mmol) wth 2-nmet hoxy-
benzal dehyde (1.0 equiv, 33.4 ng, 0.24 mmol) as described in procedure |IX
to afford Ilac (48 ng, 43.8% isolated as the HCl salt, tlc of the free
base (10% McOHl CH2C12-0.25% NH3) Rf = 0.40, mz obs = 418 g%/l +1?!.' 15

6- [ (2, 6- Di aNOrT8¥ER3#fby I ami no) net hyl | - 3z phenyl sul f anyl - 1TEEVHAIPE2E5, ar boxy! |
c acid amde, Had Treat 11b (schene f’ m=0, R3=Ph) (100 ng, 0.242 nmol)
wi th Boc-Lys(Boc)-OSu (that is, the doubly N Boc-protected |ysine

N- hydr oxysucci ni m de ester) (1.10 equiv, 118 ng, 0.266 nmol) as descri bed
in procedure Xyhor@f Edeshe Uhe-BaT=PhpUec kd0.pé®aool) veird? fenectheogat 20 with
TFA (5.0 L, 99% to provide Had (72 45. 6% .as thelF | t Lc of the
free basebel(zﬂﬁ?b%waﬂ?‘m@JG?’%BQ’éﬁ%g‘gws 3656‘:.1 A mofe%épi%ﬁfé’ré "+1) .

3- Am no- “Zég%ﬁ.g,@{ﬁ%qﬁsﬁte@a-snﬁlﬁﬂmi sl fiesnthe frkk bdaad ol 595MeDIBCHYE)-S126 % MR C
acid, Ils réat I1b (schenme 4, nm=0, R3=Ph) (60 ng, 0.145 mmol) wth

Boc- Asp( ORBe) 0. suvz 0% 481D €hui v, 61.8 ny, 0.16 mol) as described in
proceg{re XV to afford the Boc protected product and then treat with TFA
(5.0 , 99% to provide Hae (52 ng, 68.1% as theTFA salt, tlc of_ the
free base 6(IBPhitRyb PRI OmR R INHRhersu{apylSH-indole-Fisarboxylicncid umide,
6-{[(10- or o- ant hracen- 9-yl net hyl ) am no] net hyl } - 3- phenyl sul f anyl - 1H- i ndol
e-2- 30 catboxylic acid anmide, Ilaf Treat 11b (scheme 4, m=0, R3=Ph) (90
nmg, 0.218 mmol Freat 11b Géhenlaldome0Rs=&h} (18 kke A 2Ge il Owidlyriphsno8®-. 5 ng, 0.218

mol ) as descrj bed | r.ocedur e o _af.for.d Haf,. 46

P Uspoobrossishie BF ot st m&a&%‘% Sl o8 pafiBle ot e B %1705? ESH0 ¢ he
free hase gl 0%6H FolaEd2Ci-1CRaN) R )he e basd(106, MaDE/GBA"1=0.33% NHA) RE) .
6-{[(Bis-(3-furan-2-yl &IX ) am no] net hyl } - 3- phenyl sul f anyl -1 H-i ndol e- 2-car
boxyl i c ac ¥ ™28kt 9880 MgLrreat 11b (scheme 4, n=0, R3=Ph) (90 mgy, O0.218
nmmol) with trans-3-(2-furyl)acrolein (2.0 equiv, 53.2 ng, 0.436 mmvpl) as

described in procedure | X to afford Ha 23, 39 i.solated.as.the HCl
salt, tlc w3&@hqwb@w&§@n?m%mhegﬂgﬁw%@%ﬁﬁé%"cﬁfﬁ@yg‘? aad aide, ~ o
= 510 (M . 10

6-[(3, 5- DiJic | or o- 2- hydr oxybenzyl am no% nmet hyl ]2 3- pheny| sul fanyl - 1H-i ndol e- 2-
carboxyl i ¢ aci dresfiHie(schemght, m=0, R3=Ph) (110 mg, 0:266 mmol} with 3-

methoxylbenzaldehyde (0.8 equiv, 29.9 mg, 0.213 mmol) as described in procedure IX to
afford ITy (42 mg, 34.8%) isolated as the HCl salt, tlc of the free base (10% MeOH/CH,Cls-

0.25% NH;) Rf = 0.25, m/z obs = 418 (M +1).

20  6-[(2-Methylbenzylamino)methyl]-3-phenylsulfanyl-TH-indole-2-carboxylic acid amide,
11z |
Treat 11b (scheme 4, m=0, Rs=Ph) (110 mg, 0.266 mmol) with 2-methyl-
benzaldehyde (0.8 equiv, 27.7 mg, 0.213 mmol) as described in procedure IX to afford Y1z (32
mg, 27.6%) isolated as the HCI salt, tlc of the free base (10% MeOH/CH,Cl,-0.25% NH3) Rf

25 = 0.35, m/z obs = 402 (M +1).

6-[(3-Methylbenzylamino)methyl]-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide,
Ilaa
Treat 11b (scheme 4, m=0, Rz=Ph) (110 mg, 0.266 mmol) with 3-methyl-
30  benzaldehyde (0.8 equiv, 27.7 mg, 0.213 mmol) as described in procedure IX to afford Hlaa
(53 mg, 45.7%) isolated as the HCI salt, tic of the free base (10% MeOH/CHCl;-0.25% NH;)

Rf = 0.4, m/z obs = 402 (M +1).



Treat 11b (schene 4, m=0, R3=Ph) (90 ng, 0.218 mmol) with 2-hydroxy- 3, 5-
di chl or obenzal dehyde (1.0 equiv, 41.6 ng, 0.218 mml) as described in
procedure 1X to 15 afford Hah (37 ng, 33.4% isolated as the HCl salt, tlc

of the fre%&fbﬁ&gg@}&% McOH CH2C12- 0. 25% NH3) Rf = 0. 5PCWLFS20%9/§29§ 3509 (M
+1). 5

6- [ ( 3- Brono- 4, 5- di net hoxybenzyl am no) rret hyl ] - 3- phenyl sul fanyl -1 Hi ndol e- 2-
carboxylic acid am de, Hai 20 Treat |lib (schene 4, nm=0, R3=Ph) (90 ny,
0.218 mml) with 3,4-di net hoxy-5- bronobenzal dehyde (1.0 equiv, 54 ny,
0. 218 nmmo§- I{Z&ﬂuﬁas&tﬂnﬂbﬁd-oimtlgumneﬂmnmd)mwgl]a‘ -plomgtlsulfenyl-(16Bindgle-51. 4%
isolated as th sal.t, tlc of the free base (10% McOH CH2C12-0. 25% NH3)

Rf = 0. 5,catpgxybhigacid apige =(I|¥ﬁ'b+

6- [(4 Benzyl oxm-ea 1qat(§tﬁxm@erm¥lb mhﬂg)(mmllnglqz@mﬁhewtmﬂﬁmw | Hi ndol e- 2-
carboxylic acid am de, |laj °Treat 0 218

mrol ) Wi tWﬂBOWHB’WDEaJde&H@?\@WWZ é? 8@?&;8846@‘6) %SdiofF‘i%‘be%sﬂ %ée e24d° ol )

as descri b frereel) shit Qe of 612 1198 bak Q2 &M G)Hﬁdl@ztﬁzd as the
HCI sglt Qf‘?‘é‘%fb R?ﬁgﬁd%?%%ég%@d%% NEOH Gl 2- 0. 25% Ei30 NeH3) Rf = 0.5,

m z obs :052%1\(}@)121):03 m/z obs = 474 (M +1).

6- [ (3- Benzyl oxy- 4- net hoxybenzyl am no) met hyl ] - 3- phenyl sul fanyl -1 Hi ndol e- 2-
carboxylic acid am de, flak WD 2006/ 023467 PCT/ US2005/ 029053 68 Treat 11b
(schene 46- {(ﬁdﬁetlﬁﬁﬁﬁln)zyl@ﬁmmetﬁﬂ]ﬂﬂhm?!ﬁﬂ)fawltllﬂ-mdbbrpz%rbﬁysﬂw—aﬂd amide,

met hoxybeﬁzal dehyde (1.0 equiv,. 53 ng, 0.218 mmol) as described in
procedur e % to afford Ilak (62 ng, 50.8% isolated as the HO salt, tlc
of the free b aBeat(1EBYsdieOb 4 G2 R2=Bh)A500 miHB}4 Rinoh) viiE-mefhexpbs = 524 (M

+1). 5 _ o
6- { [ (5- N PPBRIFtaER EhO S Y-rcye O TOP Rt Agsraoed HROSSAPELTS SaViora e fidol e- 2-
car boxyl i figdf3.ghopivbliRd akitle HTlQ4lt, tit bb theSehdne (40% MH/R:BEEH)O Z%Nﬁig) RD. 218
nmol) with 5-nitrq-2- enecar boxyal dehyde (1.0 equiv, 34.3 ngy, 0.218
mol ) as aé f’@rﬁnﬁ’e‘ﬂ’ |‘n411§%02'g§ure IXto 10 afford Hal (36 nmg, 35% isol ated
as the HCl salt, tic of the free base (10% McOH CH2C12 0.25% NH3) Rf =
0.55, mz obs 439 (M +1)
4-{[ (&- Caﬁﬁ@aﬁ;?lmenpwwéwwﬁﬂwﬂﬁwﬁewlseﬁwﬁ dPRpAglEr %Pﬁ’s@'ﬁwﬂbenzm c
acid netfpyljepihgr. Ham
Treat 11b (scheme 4, m=0, Rz=Ph) (100 mg, 0.242 mmol) with Boc-Lys(Boc)-OSu
(that is, the doubly N-Boc-protected lysine N-hydroxysuccinimide ester) (1.10 equiv, 118 mg,
0.266 mmol) as described in procedure XV to afford the Boc protected product and then treat
20 with TFA (5.0 mL, 99%) to provide Ilad (72 mg, 45.6%) as theTFA salt, tlc of the free base

(10% MeOH/CH,Cl,-0.25% NHz) Rf = 0.35, m/z obs = 426 (M +1).

3~-Amino-N-(2-carbamoyl-3-phenylsulfanyl-1H-indol-6-ybmethyhsuccinamic acid, Ilae

Treat 11b (scheme 4, m=0, R3=Ph) (60 mg, 0.145 mmol) with Boc-Asp(OtBu)-OSu

25 (1.10equiv, 61.8‘ mg, 0.16 mmol) as described in procedure XV to afford the Boc protected
product and then treat with TFA. (5.0 mL, 99%) to provide Ilae (52 mg, 68.1%) as theTFA

salt, tlc of the free base (10% MeOH/CH,Cl,-0.25% NH;) Rf = 0.55, m/z obs = 413 (M +1).

6-{[(10-Chloro-anthracen-9-ylmethyl)amino]methyl}-3-phenylsulfanyl—1H-indole-2-
30  carboxylic acid amide, I1af
Treat 11b (scheme 4, m=0, R3=Ph) (90 mg, 0.218 mmol) with 10-chloro-9-
anthraldehyde (1.0 equiv, 52.5 mg, 0.218 mimol) as described in procedure ¥X to afford Ilaf



15 Treat 11b (schene 4, m=0, R3=Ph) (80 ng, 0.194 mmol) wi th nethyl
4-fornyl benzoate (1.0 equiv, 31.85 ng, 0.194 nmmol) as described in
procedure I X to afford Ilam (39 ng, 41.9% isol ated as the HG salt tlc

of the free base (10% McOH CH2C12-0.25% NH3) Rf = 0.50, m z obs 6 (M
+1). 20 WO 2006/023467 Pcrmszoostezgoss

6-{[ (3, 3- D phenyl al | yl am no) net hyl ] - 3- pheny| sul fanyl - 1Hi ndol e- 2- car boxyl i c
acid amde, Ilan Treat 11b (schenme 4, me0, R3=Ph) (80 ngy, 0.194 mmol) with
(3-phenyl - cinnanal dehyde (1.0 equiv, 40.4 ng, 0.194 nmmol) as described in
procedur e (43¥mk 0i3d% pikslatea Bs the 281 881, 112 6f Bifred baﬁeai(t%l MeOH/RELER0. 2§ﬁd NHz)t | ¢ of
the free base 10% NcOHL CH2C % 0.25% NH3) 25 Rf = 0.50, mz ohs = 490 (M
+1) . Rf = 0.40, m/z obs = 522 (M +

3- Phenyl sul fanyl - 6-[ (4-styryl benzyl am no) met hyI ] 1H i ndol e- 2- car boxyI ic

acid amde, Rao Treat 11b (schene 4, nr0 0 I W|th
trans- 4- sﬁﬂ[@’éﬁé’i mae-anﬂ@klyé wiaehyl- 3@‘@&&1}59“&%5 (li[ ng'e[?‘ %‘f l)d

descri hpd‘;f)rﬁ)cgredure IXto afford Rao (25 ng, 21.8% isolat ed as the HC
salt, 0 ree base (10% McOH CH2C12-0.25% NH3) Rf_= 0.6, m z ohs =

490 (M +1) VOT200 5l0@eEsR SaFOUR2FD5{99 200 92 18 ggnol) with trans-3-(2-furyljacrolein

0 L2 P 09 BeRal T MG O LRSI AR LN Lx Satapitbg gty | ndo
o 2 18 rmolijolathd 4 tRe HOH falt,tie oftbe fige bade (100N cOBUEHAT 18R H\iia) RS =<tk w/z 41 0

ng, 0.218 scribed in procedure I X to afford 5 Hap (22 ng,
19. 8% |sc9%g1t‘2é2‘10@"fqﬁe HCl salt tic of the free base (10%

McOH Gyi2C12- 0. 25% NH3) Rf = 0.6, rﬂz obs = 474 (|v| +1).

6- 1[ 3- (4- Hyd f | -1 Hind
O AL g e RO )AL B DA B (50
ng, O. 218clgp1m Tivhdil aftridl) ATamx Yy - 3- met hoxyC| nnamal dehyde (1.0 eqU| v, 38.8
T o e s gt 2 BN S 00a) ) L6 AR, 18- 90
6- ({[5- (2 %M&B%Eﬁﬂéﬂyhe {1ue é’tﬁﬂ\?ﬂ"ﬁﬂ?% b}dl}smm&m&iﬁbanﬁprmﬂwlmbf anyl -1 H

i ndol e- car oxF)/ i'c acid am de

(90 g5 0,861 oK mECH G0\ izau Bt6e Hohty iy PLATF GPSpoe LG MEORU PG .
0.218 mm'd_z%ﬂﬁﬁf%%%ﬂﬂoﬂaf%wml X to afford Har

6-[(3-Bromo-4,5-dimethoxybenzylamino)methyl]-3-phenylsulfanyl—1H-indole-2-
carboxylic acid amide, Ilai

20 Treat 11b (scheme 4, m=0, R3=Ph) (90 mg, 0.218 mmol) with 3,4-dimethoxy-5-
bromobenzaldehyde (1.0 equiv, 54 mg, 0.218 mmol) as described in procedure IX to afford
Itai (63 mg, 51.4%) isolated as the HCI salt, tlc of the free base (10% MeOH/CH;Cl-0.25%
NEH;) RE = 0.5, m/z obs = 526 (M +1).

25 6-[(4-Benzyloxy-3-methoxybenzylanﬁno}methyl]-3-pheny]sulfanyl-iH-indole-Z-
carboxylic acid amide, Ilaj
Treat 11b (scheme 4, m=0, R3=Ph) (90 mg, 0.218 mmol) with 3-methoxy-4-
phenoxybenzaldehyde (1.0 equiv, 53 mg, 0.218 mmol) as described in procedurs IX to afford
I1aj (60 mg, 49.2%) isolated as the HCl salt, tlc of the free base (10% MeOH/CH,Cl;-0.25%

30  NHz) Rf=0.5, m/z obs = 524 (M +1).

6-[(3-Benzyloxy-4-methoxybenzylamino)methyl] -3-phenylsulfanyl-1H-indole-2-

carboxylic acid amide, Ilak



(28 ng, 24.6% isolated as the HO salt, mz obs = 488 (M +1). 20

6- 1[ (1- Benzenesul fonyl -1 H pyrrol - 2-yl net hyl ) am no] net hyl } - 3- phenyl sul f anyl -
| H indol e-2-carboxylic acid am de, Has Treat 11b (schene 4, m=0, R3=Ph)
(90 nmg, 0.218 mmmol) with 1-(phenyl sul fonyl)-2- pyrrol ecarboxal dehyde (1.0
equi v, 51. 3XYPOBHY8 ol ) as described in procedure IPﬁT{[{:?ZG"é/P?S’@%d Has (53
ng, 44% isolated as the HO salt, mZ obs = 517 (M +1). 25

6-{[ Bi s-(5-nitrofuran-2-yl met hyl)am no] net hyl } - 3- phenyl sul f anyl - 1Hi ndol e- 2
- carboxylic acid am de, Hat Treat lib (scheme 4, n=0, R3=Ph) (90 ng, O0.218
nmrol ) with 5-nivb#adB(dckent 6yl =PR.(00 og1i.218 Biob with 3-Berdgiéxyrtol ) as

. . 5 .
a(as ¢ ; ;F? fjm:ggqu?ﬁ)ggzeaidue%g%el §1< r\qt e%j}%]; g%i’n%, (g_%}lt 8 rgnzrl%l)rgg Hes%rzbe?ﬂﬁ pro%(e)dulres B& \%t &Hm?s the

[ (5- Ni t 1 Oftak 2 Bz yd0neh N ivbih@drbd b 13t Bad, bic 3t b @pY baw ({6 MeOHCERORI0R5% car box
ylic acid amde, Hau WO 20061023467 PCTI US2005/ 029053 70 Treat lib

(scheme 4NHnRY = ®R3=ppobs gP2hgM 0218 mmol ) with 5-nitro-2-fural dehyde (1.0
equiv,. 31 ng, 0.218 mol ) as described in procedure I X to afford Ilau (43
mg, 43.1% isolated as the HO salt, tlc of the free base (10%

Me OH CH2 Co2HB-Nitoshitienf-ylmethy)apinolmsthyl=3-phenyispltanyl-11- -&- 2 Conpounds
of Formul a I0 l.>(, I?ar%(%)ﬁ%ll?z 0 R7T RT Il wherein mis O, RRis NH2, R7 is
CH2NRBRO SHYORE'S 28, e No. RO RB NRBRO Ila HOBH5 NH2 Ilb H 061-4
Boc-NH |ie H Teki16GsdE6H2 MHn=0, Rs=Ph) (90 mg, 0.218 mmol) with 5-nitro-2-

thiophenecarboxyaldehyde (1.0 equiv, 34.3 mg, 0.218 mmol) as described in procedure IX to
10 afford Ifal (36 mg, 35%) isolated as the HCI salt, tlc of the free base (10% MeOH/CHCl;-
0.25% NH3) Rf = 0.55, m/z obs =439 (M +1).

4-{[(2-Carbamoyl-3-phenylsulfanyl-1H-indol-6-ylmethyl)amino]methyl}benzoic acid
methyl ester, Ilam

15 Treat 11b (scheme 4, m=0, R;=Ph) (80 mg, 0.194 mmol) with methyl 4-formyl
benzoate (1.0 equiv, 31.85 mg, 0.194 mmol) as described in procedure IX to afford Ilam (39
mg, 41.9%) isolated as the HCI salt, tlc of the free base (10% MeOH/CH,;Cl>-0.25% NH;) Rf
=0.50, m/z obs =446 (M +1).

20  6-{[(3,3-Diphenylallylamino)methyll-3-phenylsulfanyl-1H-indole-2-carboxylic acid
amide, Ilan _
Treat 11b (scheme 4, m=0, R3=Ph) (80 mg, 0.194 mmol) with B-phenyl-
cinnamaldehyde (1.0 equiv, 40.4 mg, 0.194 mmol) as described in procedure IX to afford Ilan
(28 mg, 27.5%) isolated as the HCl salt, tlc of the free base (10% MeOH/CH,Cl,-0.25% NH3)
25  Rf=0.50, m/z obs =490 (M +1).

3-Phenylsulfanyl-6-[(4-styrylbenzylamino)methyl]-1H-indole-2-carboxylic acid amide,
Ilao
Treat 11b (scheme 4, ﬂx:O, R3=Ph) (90 mg, 0.218 nnﬁol) with trans-4-stilbene-
30  carboxyaldehyde (1.0 equiv, 45.4 mg, 0.218 mmol) as described in procedure IX to afford
TTao (25 mg, 21.8%) isolated as the HCI salt, flc of the free base (10% MeOH/CH>Cl,-0.25%
NH;3) Rf = 0.6, m/z obs =490 (M +1).



l1d H C6H5 4-02N- C6HACH2NH Ile H CoH5 4- (CH3) 2N- C6HACH2NH 11 f H C6H5
4- CH3- C6H4CH2NH 1 19 C6H5 4- CH3O- C6H4CH2NH 11l h H C6H5 4-Br- C6HACH2NH | H
ESSHSCQH?mgGMWZNH 1" H CH5 4- C6H5- C6H4CH2NH |1k H C6HS

NH MH CH5 2-02N- C6H4CH2NH Rol H C6H5 4- CE3-
H C6H5 3- F- BWOGRS@ES)cHoNH 110 H CGH% CH3CH( NH2) CO( = ca)l\FFT’WBOSQZ%
H2ZNCH2C(=ONH |lg HC6H5 H3 C CH3 H KINH 0 WO 2006/ 023467
PCT/ US2005/ 029053 71 Hr HC6H5 O~-~ HZN HZNL NH O Ils HC6H5 \ NH HN
HNOz H HC6HS NH HZNO S Hu HC6HS /--J-~(NH HZN O fly H C6H5 \ -
NH 6-[(2-Fluoro-6-triﬂuoromethylbenzylamino)methyl]-3-phenylsulfanyl-lH-indole—Z-

carboxylic acid amide, Ifap
Treat 11b (scheme 4, m=0, R;=Ph) (90 mg, 0.218 mmol) with 2-trifluoromethyl-6-
fluorobenzaldehyde (1.0 equiv, 41.0 mg, 0.218 mmol) as described in procedure IX to afford
5 Iap (22 mg, 19.8%) isolated as the HCI salt, tlc of the free base (10% MeOH/CH,Cl-0.25%
NH;3) Rf = 0.6, m/z obs = 474 (M +1).

6-{[3-(4-Hydroxy-3-methoxyphenyl)allylaminolmethyl}-3-phenylsulfanyl-1H-indole-2-
carboxylic acid amide, Ilaq

10 Treat 11b (scheme 4, m=0, Rz=Ph) (90 mg, 0.218 mmol) with 4-hydroxy-3-
methoxycinnamaldehyde (1.0 equiv, 38.8 mg, 0.218 mmol) as described in procedure IX to
afford Haq (20 mg, 18.5%) isolated as the HCI salt, m/z obs = 490 (M +1).

6-({[5-(2-Chlorophenyl)-furan-2-ylmethylJamino}inethyl)-3-phenylsulfanyl-1H-indole-2-
15  carbexylic acid amide, Har
Treat 11b (scheme 4, m=0, R3=Ph) (90 mg, 0.218 mmol) with 5-(2-chloro-
phenyl)furfural (1.0 equiv, 45 mg, 0.218 mmol) as described in procedure IX to afford Ilar
(28 mg, 24.6%) isolated as the HCI salt, m/z obs =488 (M +1).

20  6-{[(1-Benzenesulfonyl-1H-pyrrol-2-ylmethyl)amino]methyl}-3-phenylsuifanyl-1H-

indole-2-carboxylic acid amide, 11as

Treat 11b (scheme 4, m=0, R3=Ph) (90 mg, 0.218 mmol) with 1-(phenylsulfonyl)-2-
pyrrolecarboxaldehyde (1.0 equiv, 51.3 mg, 0.218 mmol) as described in procedure IX to
afford Has (53 mg, 44%) isolated as the HCI salt, m/z obs = 517 (M +1).

25 |
6-{{Bis-(S-nitrofuran-z-ylmethyl)amino]methyl}-3-phenylsulfanyl-1H-indole-2-
carboxylic acid amide, Ilat

Treat 11b (scheme 4, m=0, R3=Ph) (90 mg, 0.218 mmol) with 5-nitro-2-furaldehyde
(2.0 equiv, 61.5 mg, 0.436 mmol) as described in proceduie IX to afford ITat (22 mg, 17.3%)
30 isolated as the HCI salt, m/z obs = 548 (M. +1).

6-{[(5-Nitrofuran-2-ylmethyl)amino]methyl}-3-phenylsulfanyl-1H-indole-2-carboxylic

acid amide, [Tan



\ O CH3 1IWH C6H5 2, 4- (CH30) 2- CBH3CH2NH | N H C6H5 3- CBH50- CBHACH2NH | |
H C6H5 3- CH3O- C6HACH2NH HZ H CBH5 2- CH3- CBHACH2NH | 1aa H C6H5
3- CH3- CBHACH2NH | 1ab H CBH5 2- F- 3- CF3- CBH4CH2NH | lac H C6Hb5
2- CH3O- CBHUCH2NH  Had H CBHSNH HZN H2N O [lae H C6H5 O NH HO H2N O || af
H c6H5 NH V9219405 ceHs O N 10 11ah H CBH5 3, 5- ( C1) 2-ECTESBMEBEHONH  Hai
H C6H5 3-Br-4, 5- (CH30) 2 WD 2006/ 023467 PCT/ US2005/ 029053 72 C6H4CH2NH
Ilaj H C6H5 4- CBHSCH20O 3- CH3- CBHACH2NH flak H C6H5 3- C6H5CH2O- 4- CH3-
CBHACH2NH Ilal H C8H5 pzN NH |lam H C6H5 CH302C \ a CH2NH

Treat 11b (scheme 4, m=0, Ra=Ph) (90 mg, 0.218 mmol) with 5-nitro-2-furaldehyde

(1.0 equiv, 31 mg, 0.218 mmol) as described in procedure IX to afford ITau (43 mg, 43.1%)-
isolated as the HCI salt, tlc of the free base (10% MeOH/CH,ClI»-0.25% Ni3) Rf = 0.5 m/z
obs =423 (M +1).

5 Table 2

Compounds of Formula IT

X— R,
(R4)m R o
AN
R, N\ 0
Ry
1I
wherein m is 0, Ry is NHa, Ry is CH;NRgRg and X is S.
Example No. R, Rs NRgRo

Iia H CeHs NH,

IIb H CeHa Boc-NH

T H CeHa CsHsCHNH

od H CeHs - 4O N-CgHaCHNH
Tle H C5H5 4-(CH3)2N = CGmCH2NH
It H Ce¢Hs 4-CH;3-CgH.CHNH
IIg H CﬁHS 4-CH30—C5H4CH2NH
Ih H CqH;s 4-Br-C¢HL,CH-NH
1] H CgHs 4-Cl-CgH CHNH
IIj H CeH; 4-CHs-CsH CHNH
ik H CeHs 3-0,N-CeH,CH,NH
m H CeHs 2-0,N-CsHsCHNH
IIm H CgHs 4-CF5-CgH4CHsINH
In H Csls 3-F-5-CF5-CcH,CHNH
Ho H CsHs CH,CH(NHL)C(=0O)NH
IIp H CgHs HoNCHC(=0)NH

H,N NH
O




Ilan H C6H5 ( CBH5) 2C=CCH2NH

2- F- 6- CF3- C6B4CH2NH
CH2NH Cf Has H .
pzN O CHzNH Bi ol ogi cal

Ilao H C6H5 / CH2NH Hap H C6Hs
l1ag H C6H5S CH3O HO
C6H5 / N SO2 CH2NH Hat H C6H5 (02NO j N 2

\' ~\ CH2NH Il ar

Exanpl es Casein Kinase Epsilon 33P-ATP Filter

H C6H5 1 0/

Il an H C6Hs
Pl at e

Assay for SEPSEMIHGTKLle Inhibitors Purpose: This assal  HEHBEY he

ability of conpounds to inhibit the phosphorylation of the

5

substrate

casein by the enzynme casein kinase is using an in vitro 33P-ATP filtration
assay. Compounds are tested at five concentrations_in duplicat

in order to

generate 1C50 vaJues ¢ % |nmbiti ayHat & 10 @ | ar concentration that
are summari zed ijn Table 3. Materqals: Equipnent/ 1§ Becknman Bi onek 2000
Li qui d Handl i ng [Robot WD 2006/ 028467 PCT/ USZOOS'#%%G g Beckman Ml ti mek
96 Autonmated 96 Channel Pippttor| MIIipone Vacuu fold Bagic Kit #
NI AVMDO96OR Titertek Multidrop Liquid Di spenser Packard TopCount NXT Liquid
Scintillation CounterlIs5 Pl gt éb: Cells
NH
/
HN HN 0
It H Cells
NH
H,N 8
IIn H CeHs “"S%NH
HN
Iv H CeHs Q NH
'é °
. CH,
w H CsHs 2,4-(CH30),-CeH;CHNH
IIx H CeHs ‘ 3-CsHs0-CgH,CHNH
Iy H C¢Hs . 3-CH50-CsHaCHNH
Iz H C5H5 2—CH3—CGI'I4CH2NH
ITaa H C5H5 3~CH3-C5H4CH2NH
ITab H CeHs 2-B-3-CF;-CgH;CH,NH
Hac H CeHs 2-CH50-CeH,CH,NH
Tad H CsHs NH
H,N
HN O
ae H Ce¢Hs OmNH
HO
HN O
Ifaf H CsHs C ,-.—NH
Cl
Hag H - CeHs A
D
O
N
o
0
Tlah H CeHs 3,5-(Ch);-2-OH-CaH4CHNH
Hai H C5H5 3-Br—4,5—(CH30)2-




Costar EJA/RI A Pl ate #9018 Fal con 96 well|l U bottom Pol ystyrene Pl ate
#353910 M Ilipore Multiscreen 96 well Filtration Plates #MAPHNOB50
MI1lipore Miultiscreen TopCount Adapter Pl ates #SE3M203V6 10 Cheni cal s:
EGTA from QI GVA #E- 3889 Casei n (dephosphorylated) from S| GVA #C-4032 ATP
from SI QUATHRMEHSBTT from Fi sher Bigpech #BP1725 15 BGTERPYPEREE i ¢ Acid
fromSI GVA #T-6399 y 33P-ATP 1nC / 3 g fromPerkin Elnmer Life Sciences
#NEG 602H Enzyne: Casein Kinase le final concentration 0.58nmg/ m obtained
fromfernentation and purification processes well known to one skilled in
the art. The above are stored as | 20 100L jal I quoicgHat/REAUS 800 Compounds:
Suppl'y conpoundsj for mgsting as flrozepf,OmV COW@%{M}EM&H?J‘_SSOi ved in 100%
DMSO. Assay Condjtions: 25 Final [total assgay vol B, g INe | is| equal to 50
L that one prepaf€s gpyf Ol I oWy (D Qﬁs}gr MTUtEg P est ook (10, 1,
0.1, 0.01 or 0.001M, 5 L of dephosphoryl at ed Ca%%ﬁ;bx%nﬂf‘ *conclentration
0.2g/A, 20 L of[CK gﬂ%i mat (,%c,eﬁtu%%un 3 ngrga ata—20t—of—Y_33 P- AT?
on O. h g

final concentrat 2 CiL m Xed old A 1AW i nal )[ 30
Met hodol ogy: 1. Prepare 500{nL of] fresh agsay buff &r; mM Tris pH 7.5,
10mM MgCl2, 2 HOT T and - EGTA WO-2066/ 02346+—RPEH-US2005/029053 74 2.

Obt ai n conpounds| t o be 'eval pated jas q of 1m§u@Léﬁﬂhved in 100%
DVMSO.  Use a Biognek 2000 I|iquid Handling rfobot; 4rake _gerial  dilfutions to

yield 10, 1, 0. [T, GRT ang gy 00T I@GH'inal COMa gj(j)cét: Ngs—ddded as SL

additions to Fal oM ,,b0TT mH)ic[e%GHSIY'pi cai €5t bzullpuu S per 96
wel |l plate wth |colum 1 and
CH,NH ,

Hap H CeHjs 2-F-6-CF3-CeH, CHNH
Haq H C5H5 CHSO
HO
\ CH,NH
Har H CeHs '
_ O __CH,NH
Cl
Has H . CEHS /
‘ @\ N
sb,  CHNH
TMat H CeHs
O,N-©
\ / N
2
Yau H CsHs O,N

\Q/CHaNH

Biological Examples

Casein Kinase Epsilon **P-ATP Filter Plate Assay for Screening CK1e Inhibitors
Purpose: This assay measures the ability of compounds to inhibit the phosphorylation of the

5  substrate casein by the enzyme casein kinase 1€ using an in vitro “"P-ATP filtration assay.
Compounds are tested at five concentrations in duplicate in order to generate ICsy values or %
inhibition at a 10 micromolar concentration that are surnmarized in Table 3.

Materials:
Equipment:
10 Beckman Biomek 2000 Liquid Handling Robot



5 12 serving as control wells. A routine screening assay wll consist of 32
conpounds, which equals 4 assay plates. 3. Assay plate naps are setup
according to the foll owi ng pattern CKl ePl at eMap. x| s CKls Filtrati on Assay
Plate Map 1.23 456 7 8 9 10 11 1 Conpound 1 Conpound B Com ou

Conpound 5 Y€ E8H{3t8Ad 2 Conpound 6 gCom ound 2 Corrpob’ﬁﬁr”% Ooﬁuz&ﬁpound 3
Compound 7 F Com ound 3 Conpound 7 ound 4 - Conpound 8 H Conpound
4 Comound 8 10 1 0.1 0.010. 001uM 10 1 0. 1 0. 010. 001uM En

me+Casei n+Buf f er +33P- ATPCasei n+Buf f er +33P- ATP est | En ne+Com

ound+Casei n+33P- AEE%:k%ﬁnMul&ﬂék%Auwﬁnamrﬂﬁallmdnaﬁ’lﬁenoﬁ cated, then add 5L of

dephosphoryl ated casein_ (dissolved in M (0 Zg/pL) and 20L CKle
(3ng/pL) to the appigpriV aﬁ"@m }fgldf’@mg}r‘h% ‘%2‘8 - 33P- ATP

(0.02) G /pL) /10Mprgotdt MVIRA/O8 Ukl SDRPRIseXI matel y  2x 106 CPM per well). 15
6. Vortes the Falcon U -Bottom_ assay §)I ate containing the above 50L

reaction vol ume BedtandfeopCrwe dbak bigytd Yhdiletiohp@ ¥ ure for 2 hours. 7. At

t he ens of 2 hol% . stop the reaction by the addition of 65L of ice cold
2mM colfd ATP (ma e up in assay buffer) to the assay plates using a Beckman
Mul tinek. 8. At tﬂest&eﬁmfllmafa&&()% L 100%ice cold TCA nmade up in

distilled H20O to g anne%]pU %9 GQ'EPM‘”%@Q{@ MAPH filter plates. 9.

Usi ng a handhel d pi pe ans of the reaction m xture
fromthe Falcon MB@bﬂeMlE&c&teﬁ %mdilrfeltﬂhtlbﬂ Plpies $MVPEN®BSQ er pl at es

B Towto sit ar roBpeoERslltruPd¥opuisp el ARt pmabodle”, O 08t oY ot e
t he prteins. ViEhe2Q&d: 023467 PCTI US2005/ 029053 75
EGTA from SIGMA #E-3889
Casein (dephosphorylated) from SIGMA #C-4032
ATP from SIGMA #A-7699
DTT from Fisher Biotech #BP1725
15 Trichloroacetic Acid from SIGMA #T-6399
v-3*PATP 1mCi / 37MBq from Perkin Elmer Life Sciences #NEG-602H
Enzyme:
Casein Kinase 1& final concentration 0.58mg/ml obtained from fermentation and
purification processes well known to one skilled in the art. The above are stored as
20 100uL aliquots at minus 80°C.

Compounds:
Supply compounds for testing as frozen10mM compound stock dissolved in 100%

DMSO.
Assay Conditions:

25 Final total assay volume per well is equal to 50 KL that one prepares as follows:
5 uL of diluted compound stock (10, 1, 0.1, 0.01 or 0.001uM),
5 L of dephosphorylated casein final concentration 0.2ug/uL.,
20 uL of CK1e final concentration 3 ng/pL, and
20 pl of y-P*P-ATP final concentration 0.02 pCi/pL mixed with cold ATP (10uM final)

30  Methodology:
1. Prepare 500 mL of fresh assay buffer: 50mM Tris pH 7.5, 10mM MgClp, 2 mM DTT

and 1 mM EGTA



11. After 30 mnutes, place the filter plates on a MIIlipore vacuum

mani fold and filter at no nore than 8™ Hg as the MAPH filters tend to
"air lock"™ at higher vacuum settings. 12. Wash the filter plates

sequenti al | nd filter with 2xI150j L 20% TCA, 2x150 L 10% 5 TCA and

2x1 50gL 598" PR %41 of 6 washes per_pl ate/ 900L per \A@CITf'JSZT?‘mﬂﬁ ow t he
plates to dry overnight at roomtenperature. The next day add 40L Packard
M croscint-20 Scintillation Fluid per well using a Titertek Miltidrop

di spenser; seal the plates and count for 2 mnutes/well in a Packard
Topcount NX3. @Ethﬂtcbhbéﬁiﬂd@'fb wﬁhﬁfed(a& q;ou:L @t\aoﬁﬂvz eidbk wizbaleal/imedd% DMSD.

Calculation: 1. Inport Counts Per data_into a proB tary
data cal cul ati onUé‘hﬁlBl%lFftl,‘:rﬂOW Hgméé}@a%@géd{o @qumsegpl gigong {0 Yipigd vieﬁsll’

°.0). 15 2. ColUghbnd 8ho PRSI B c;u‘ﬁfildﬂgzlﬁo?wta@&eﬁ'asBﬂﬂ%@cﬂ%ﬁélt@iﬂblg&ﬁﬁ'V'ty

of the enzyne in't abse I nhibrting conpound and t hus
represents 100% b&odoupiated 2 ’}Iy@fcla]ésctest 8 @mpomndsgppre?t Welt plate with column 1 and

phosphoryl ation/retained radi activit n of

i nhi bPti ng corrpoﬂlﬁaer&’ﬂa 2 C’SISS/ Oi'lupe SC(S??@‘"%@%%V\%S C‘S‘%H? %ezrrat ely 1% of

Total CPMs that aélﬁpadﬁQQWJquﬂs4a?§ﬁy§IateB.y determining the "total" and
“nonspecific¢"® CPMs for each plate, gne | gb e to det 1.ne %

i nhi bition of £aY BFEyRPS e&’gf 7 ?%Owgéﬁg? ﬂ}é “{/‘Pféi’@tephgkg‘?}ﬂgtla%?éls for each

concentration of test conpound. Use this % inhibition data to calculate an
|CSO VaIUP (concentration at mhlrh a rnnhnnnd is

cont ai ne itybhaseé calcul@tion prof
4. Kineti E\‘ {erm ned| t he Kmicomporsisf or| |AT
assay sS)YERanaNe $e 18 Streptavi (Hompofdi niltly
for CKI6 §\§\§\ pose} To] eval uafGemiopwsitt compo g
activity \\\{\\\\\\ finity Menbrangomgesg) Hiiotin (Capturd
(Promega [ ®mpthd3es and rgagepts WO o8iz3447] PETI l!JSZOOS/
HEPES Si \ ° Samoubdd = P38 3] (3l ycer flommmgphdile §igln # G
216. 0; Compound4 " lcompound 8
Compound 4 ' Compound &
101 0.1 0.010.007uM . 10 1 0.1 0.010.001uM

T

En m Casem+BuHer-{-SSP-ATP@CaSein+Buffer+33P—ATP
ﬁ IEnzyme+Compound+Casein+33P—ATP

10 4. AddS5 pL of compound as indicated, then add 5L of dephosphorylated casein
(dissolved in distilled H;0)(0.2ug/pL) and 20puL CK1e (3ng/ul.) to the appropriate
wells.

5. Finally add 20uL y-P-ATP (0.02uCi/uL) /10uM cold ATP (equals approximately
2x10° CPM per well).

15 6. Vortes the Falcon U-Bottom assay plate containing the above 50uL. reaction volume
and then incubate at room temperature for 2 hours.

7. At the end of 2 hours, stop the reaction by the addition of 65uL of ice cold 2mM cold
ATP (made up in assay buffer) to the assay plates using a Beckman Multimek.
8. At the same time add 25 plL 100% ice cold TCA made up in distilled H,0 to a matching

20 number of Millipore MAPH filter plates.

9. Using a handheld 8-channel pipettor, transfer 100uL of the reaction mixture from the
Falcon U-Bottom Plate to the Millipore MAPH filter plates presoaked with TCA.
10. Mix the Millipore MAPI—I filter plates gently and allow to sit at room temperature for at

least 30 minutes to precipitate the proteins.



EDTA 0.5M pH 8.0 G bcoBRL; Sodi um ort hovanadate ACROCS # 205330500 MW =
183.9; DIT (DL-dithiothreitol) Sigma # D 5545 MWN = 154.2; Magnesi um

Chl oride ACROS # 41341-5000 MW = 203.3; ATP Sigma # A-7699 MN = 551.1;
y33P ATP NEN # NEG602H; 5 Casein Kinase 18 Sigma # C4455; Casein Kinase 1
substrate NY¥®2EMIEHAH Pepti de Biotin-  RRKDLHDDEEDEANSI TRCTANZOSZMSS pr epar e
Ki nase Buffer (KB, 100 nL) as fol | ows: > 50 mv HEPES, pH 8.0 5 nlL of 1M stock
10 10 MM Mg 1 L of 1M stock 10 nM (3-gl ycerophosphate 1 nL of 1M stock
2.5 mM EDTA 500 pL of 500 mM stock 1 mM sodium orthovanadate 100 L of 1M
stock 1 mM DI A9 30 niddutek, ﬂh&itﬁ@ﬁlter];ﬁatml\/mﬂp(ﬁe nicuRmeparielJNTR fillesttero M X

as follows: Prepare 1rrL of a ATP tion n,yva M _ATP st ock To
12 nL KB: 20 Add ™orethag:s WW&?’ ter%tﬁ to ﬂ?&g"%g‘i]}“ @Ié‘%ﬁﬁuﬂw)(lo
pCi /ul), NEGGO2H,4 Rﬁ{ggl n Elmer Prepare the reactl on pI ate and conduct t he
assay as follows: 1. "Add 10 L of KB per well with or hout the te

conpound i nhithiWesh thafiltes alates sequentinlly|aag Eligreyith 2l S0 ao‘@c’}"L%fo K e FOO@BI | 3.

Add 10 L of 500 pt i to 37C 5.
Add 105pL of 1: LOTGRR ?ﬁgﬁgﬁ%@(@ﬁ%ﬁm}“ﬁw&sm p%?létggo%l%?ﬁﬁ? ts 30 6.
Initiate theiseaeki @8 pitek o di§ oRémipht Mﬁbrﬁ/ba:ﬁpafat&q‘exmeeﬂexwvaw add 40fLace the
reaction plate in 37C incubator for_ 10 min, 8. Stop iﬁ %8\4 HrWth 10 pL

of 1M ATP. TransfRackad WETOF%HW%SOSKM@P%F@% Wlegtusmg f °Bt room

tenperature. VO 2§ 346 T PlAMSRAYE4GR99 B3quth vl in WS Bk NTERobALTEST W t h
100 L of 2M NadC sgﬂ%%on thlg{et hree tines W|uthSW OmL of ZM@%I(E;:CIt and 1%

"H3PO4 sol utions asentillEan Cowe (9 prewdeCPM bss' st wat er on a
10

Calculation:

1.  JImport Counts Per Minute (CPM) data into a proprietary data calculation and
archiving database (Activity Base by IDBS version 5.0).

15 2. Column 1 for each plate reflects total phosphorylation activity of the enzyme in the
absence of any inhibiting compound and thus represents 100%. Column 12 reflects
any nonspecific phosphorylation/retained radioactivity activity in the absence of
inhibiting compound and enzyme. Typically one observes approximately 1% of
Total CPMs that are “nonspecific”.

20 3. By determining the “total” and “nonspecific” CPMs for each plate, one is able to
determine the % inhibition of the enzyme’s ability to phosphorylate the substrate
for each concentration of test compound. Use this % inhibition data to calculate an
ICso value (concentration at which a compound is able to inhibit the enzyme
activity by 50%) for a compound using a non-linear curve fit program contained

25 with the Activitybase calculation .protocol (DG0027-CK1-D-BL).

4. Kinetic studies have determined the Xy, value for ATP to be 21 uM in this assay

system.

.Casein Kinase 15 Streptavidin Affinity Membrane Plate Assay for CKIS inhibitors
30  Purpose: To evaluate test compounds for CKI5 activity in Streptavidin Affinity Membrane
(SAM) Biotin Capture Plate (Promega V7542)

Supplies and reagents



vacuum mani fold. 10. Dry the filter plate under a lanp for 30 mn. 5 11.
Seal bottomof plate and add 20 L of McroScint 20 12. Read in TOPCOUNT
Cel lul ar Circadi an Assay Experinental Procedures Cell culture: Split
Moerl-luc Rat-1 fibroblasts (P2C4) cultures every 3-4 da ssé-lO-ZO% 10
confl uence WOHHI2845 cn2 vented pol ystyrene tissue cul tP&)r'/T@ $058%85Y Fal con #
35-5001) and nmaintain in growth nedi ¥ [ EMEM (Cel | gro #10-010-CV); 10%

- fetal bovine serum (FBS; G bco #16000-044); and 50 I.U./nL
penicillin-streptonycin (Cellgro #30-001-Cl)] at 37C and 5% COQ2. Data is
present edyhped Q%ln?a @Hsﬁmb\&tzg@@;sﬁ-@g&@nph&phm Bigfrh @S- oRAL MW Ei2D60pl ast
cultures at 30-50% confl uence with 15 vectors cont ai né?n?gothe Zeocin

resi st ancBDEAI0 4 8.0ribkaliR: Sodigmsihevanagsie AERGH2 A9 MPer 1839;

pr onot er - g A . i e. t WANCY ; lg t the
cul tures %ﬂxﬁg%iﬂ\%\lgqﬁrgﬁ%?%g@g%% g%alﬁﬁ?ailg&?hﬁ%ﬁge\?&uﬁ&nggﬁ %E%%%S)Fgﬂnem ed
Wi th 50- 10348/5000 XBWe 203(3; ATPtYigoeth A-7699-MW39 55 1. by PO TRINBNNEGECHE S
Zeocin-resistant stable transfectants. for_ report pressi .

SUppl GrenCrse rowIA St § CHTn CEBE BT PR AL S8 g
assayi ng I SERSEARBIITY INCW Ofq® TopCount scintillation counter

(Packard el #C3 84V00). Synchronize Rat-1 cl ones expressing both
Zeoci n-resi stance and nPerl-driven luciferase activity by 50% horse serum

[HS (G bc 19%% fhds.assess for circadian reporter
activi ty.prgé%g%‘? %@lﬁ@@&%ﬁﬁrgﬁ asts clone P2C4 for conpound
testing. SGypMWHEBRESZE BOn pr ot ocod miptddbstgder| -1uc Rat-1 fibroblasts
(P2C4). (405009 fluence) 25 ont p -well tissue culture plates
(Per kﬁ)OnEI ﬁ%@%@%@? PritPRINPas

680) and maintain 1n'gro medi a suppl enented with 100
g/ nL ZeocimmM Pyl fcegBospi#AS- 0430) 1 witdfliM stbékur es reach 100% confl uence
(48-72 h), Synchronize cultures w,th 10 L synchroni zati on nedi a [ EMEM
(Cel I gro #36ME8#y): 100 1. U./ n{\%@éﬁrﬁﬁoqoﬁlr?ﬁﬁchpt onycin (Cellgro
#30- 001- C1 }ivi 388l drthé¥anh@Re #16050004220f 1Mi6fock hours at 37C and 5% CQO2.
After synchroni zation, rinse cultures 30 with 100 pL EMEM (Cel I gro
#10- 010- CYIMBTTI0 minutes at roofRGnpeh M9k, After rinse, replace nedia
wi th 300 Rl%t (02-i ndependent nedi agd £G#! (G bco #18045-088); 2nM L-
gl utam ne el | gro #25-005-Cl); 100 I.U./nL penicillin-streptomnmycin
(Cellgro #30-001-Cl1l); 100 pMIluciferin (Pronega #E1603)]. Add conpounds to

be testedPIeggm%ilr it@ﬂh&&%is?%c%ﬁ‘so WD 2006/ 023467 PCT/ US2005/ 029053 78

C02-i ndependent nmedia in O (final concentration). Seal cultures
i mredi at ePyepudettimL of a 1M ATP solution in water (1M ATP stock). :
To 12 mI. KB: A
20 Add 12 pL of 1M ATP solution, then,

Add 12 uL of **P ATP (10 pCi/ul), NEG602H, Perkin Elmer

Prepare the reaction plate and conduct the assay as follows:
1. Add 10 pL of KB per well with or without the test compound inhibitor to reaction
25 plate wells
Add 60 pL of KB per well
Add 10 pl. of 500 pM Peptide Substrate per well
Bring plate up to 37°C
Add 10 pL of 1:10 dilution of CX16 per well = 0.42ug or 0.68 units
30 Initiate the reaction with 10 pL of ATP Master Mix per well
Place the reaction plate in 37°C incubator for 10 min.

Stop the reaction with 10 pL of 1M ATP. Transfer 20 pL to the SAM Plate and let

® N o R W

stand 10 min at room temperature.



TopSeal -A film (Packard #6005185) and transfer for luciferase activity
nmeasurenment. Autonated Circadi an Reporter Measurenent: After

synchroni zation, maintain assay plates at 37Cin a tissue culture

i ncubat or (Forrra Scientific Mbdel #3914). Estimate in vivo 5 |uciferase
activity byVREA¥(*'AG rel ative light qutput on a TopCouht "SP4t i on
counter (Packard Model #C384V00). Transfer plates fromincubator to reader
using an ORCA robotic arm (Beckman Instrunments) and SAM - NT aut omat ed
scheduling software (Version 3.3; SAG AN Beckman Instruments). Data

Anal ysi s: gUse MRk Qﬁr@bfttmcﬁmﬂi 100nd. dﬂQfNINaCVﬂﬂmounthQﬂ Ore®; tinkeBSh 106 plpSor t

mani pul ate 10 and Perf orm peri.o anal t he

det er ni ni ng thE’Mlﬂ‘l1 W MaS(i%P\%éﬁlup%r}sgpfl@g ﬂ?IP%ﬂ M%h fqoemor?ﬂ’r%e?ér\}gr sever al
days or by Foupi&imthameform Both nmethods pr oduce nearly i dentical period
estimati on over a range of circadian periods. Report potency as ECot+jh,
which is tlRe em&lﬁlf#éfﬂ?féﬂlé%lad?mﬁ%@@ﬁimatl on that induces a 1 hour

I engt heni ng_ of 4pay Qﬁofﬁgggﬁagd&f@pﬂ@ﬁﬁl&cyscﬁﬂtmﬂ ng a hyperbolic curve to

t he data expresse change- (y-axis) 15 versus the concentration
of test cdﬁpouﬁdac(mmﬁ@lmﬁ XLfit and interpolate the ECAt+lh from this
curve. Rat Grcadian Cycle Assay 20 This assay provides a neans for
assessing the effect of a test compound on circadian . cycle in vivo. Use
mal e Wstar rats (Char CeBull CircpdiantAssay BxperinientplBaacedeess of 200- 250 g.
House each animal individually prior to testing in a controlled environnent
and mai nt Qem @uut-éaea:mmwmc Ratrmﬁbmblase@fé,@@tcurtmmvem 2825 (uHteP%a 12/ 12

abor 46 br FoumsRE sV s v e Bvfiond teshoad O Hepic et ¥ s Shov) dd ¢
intra- abdqm;ﬁtﬁin 1ﬁ> mmhwmmamngfdﬁuo (1), ﬂrO%tfaaLbMielselserF@& 4000,
S

ol ant eddhea HeAiEb a0 TgE i i R Re P PR PSR RGO WY, ey

ket am ne/ xylh 37 ©6,. (ﬂﬁégs réggmlggm'rabpg)?, general anesthesia and aI | ow t he
animals to recover for 10 days 1ter t he recov establ i sh

each ani nditakle trpngleetign: c‘F?‘@é}tﬁf@é’ﬁR@y’c 1Rroblaft.gudn IF“W&%Q 2y O%g?"él éﬁlc?i WiBnst ant
dark gycl %egtg?s(c%l%ﬂ‘uﬂ} thé 80dchifREKa8EGERItaRB ehaditel O stabBR tﬁﬁkf‘ﬂf&ioﬁ ah® arngBmt o

free run for days prior to test compound adminjstra é
dosi ng r egh premotendiiveal lacifessse Fepoties gener AURACIRN B SRBM5Y e“( ?rﬂo or po)

f e
at speci Iciatgs %d@,%&ﬂ% with Feh s SO meteh8viRos- 1@3{ lsmz M,mm{mgame

ani mal s fdr a const dark cycle / ght/ dark c]}/cl e)
after con’p#4ét{]46ﬁ|) ﬁm&@@eaxsz 24678 MIWQMS@éWSfS%H%fUTF%%P sio

regimen. Fb%rsug IS n%%%wr@ UediSHPIR MIUTRAR (PbAERGIAGYS Rnd Astaggper al

20  luciferase activity on a TopCount scintillation counter (Packard Model #C384V00).
Synchronize Rat-1 clones expressing both Zeocin-resistance and mPerl-driven luciferase
activity by 50% horse serum [HS (Gibco #16050-122)] serum shock and assess for circadian
reporter activity. Select Mperl-luc Rat-1 fibroblasts clone P2C4 for compound testing.
Synchronization protocol: Plate Mperl -luc Rat-1 fibroblasts (P2C4) (40-50% confluence)

25  onto opaque 96-well tissue culture plates (PerkinElmer #6005680) and maintain in growth
media supplemented with 100 pg/mL Zeocin (Invitrogen #45-0430) until cultures reach 100%
confluence (48-72 h). Synchronize cultures with 100 pL synchronization media [EMEM
(Celgro #10-010-CV}); 100 1.U./mL penicillin-streptomycin (Cellgro #30-001-C1); 50% HS
(Gibco #16050-122)] for 2 hours at 37°C and 5% CO2. After synchronization, rinse cultures

30 with 100 L. EMEM (Cellgro #10-010-CV) for 10 minutes at room temperature. After rinse,
replace media with 300 uL. CO2-independent media [CO2I (Gibco #18045-033); 2mM L-
glutamine (Cellgro #25-005-C1); 100 LU./mL penicillin-streptomycin (Cellgro #30-001-C1);
100 pM luciferin (Promega #E1603)]. Add compounds to be tested for circadian effects to



activity data at 5-mnute intervals. For analysis, use the Vital View and
Actiview software supplied by Mnimtter. Plot observed abdom nal
tenperatures obtained for each rat on the first day on a horizontal |ine.
Align the |ine of observed abdom nal tenperatures below an 5 abscissa |ine
with circadQAPPHEY7(x- axis). Plot obsgrved abdoni nal t¥nErUPHrEE for each
successive day as individual lines in"a simlar nmanner to provide the
ordinate (y-axis, in days). Connect the initial rise of core body
tenperature that occurs each day with a straight line, which allows the

use of rrutbéﬂﬁ@péiﬁm h@li£Ht0. 3B DM O €finil careitabiop)) Seel mitu@njmgediselydagy f or
each indivi

ual rat. Determne the effect_ of treatnent on phase by using
the strai dRRSea}-AdimEPakRE #rggg§lségf‘?drfﬁnﬁrgﬁf°6$uc ﬁ@%%a%ﬁé?%?’@?sﬁﬁaleah er dosi ng.
Tr eat ment ﬁWtJrﬂat@tT Girtddish TRPPAEN Meabhldmdp@US A fdr GjRAfRIzadbE RhasQITE Msay
between the straight |line connecting the daily initial rise of core body

t enper at upkidsaf 37°E i eviseierraltiiedesabaior (Forme Beientific Mpeh 39 1 EREMIRBYYIWY t he
initi | 58 QS i f Bol: @Rk ABMonV&Ruies t he
vehi clas|e cig)dr??frglg © Séeﬁﬁlg}?eﬁ}g%aﬁgggg%ﬁ%ﬁg%@m%ﬁﬁti%(r%re%)% ?c&_l at gﬁt t?g di fference
bet ween t (Rmskarp Msleb#(84VE0} cttamfitrlattsdrabaincatmigte maderasipgsh ARG orobplie
treated ani S.. Us NOVA,. .t oge h t e . o) : . mean
body tem&?’gﬁbFW?@gﬁ%%ﬂmghﬁ t%ﬂﬁ%ﬁrﬁ; ﬁ&°§%&§e¥&£d§%n %gﬁggrte ('}% e %_@,,

Bi ol ogi calsAIhN/EaRehaiNinstr@as@s)n Ki nase |'s P-ATP Cell Assay Filter Plate

a0 07 obae Ane Brerfiodeo HERGRESATTVE9E 204 0bs Cfet Hhgiir, | o)
1.74 1di @Qndéraph Hath). PhformlkpeBodBRlysis either by determining the interval between relative
light output minima over several days or by Fourier Transform. Both methods produce nearly
identical period estimation over a range of circadian periods. Report potency as ECatym,
which is the effective micromolar concentration that induces a 1 hour lengthening of period.
Analyze the data by fitting a hyperbolic curve to the data expressed as period change (y-axis)
15. versus the concentration of test compound (x-axis) in XLfit and interpolate the ECapn from

this curve.

Rat Circadian Cycle Assay

20 This assay provides a means for assessing the effect of a test compound on circadian .
cycle in vivo. Use male Wistar rats (Charles River) with a starting body mass of 200-250 g.
House each animal individually prior to testing in a controlled environment and maintain a
thermoneutral ambient teraperature of 24-28 OC ynder a 12/12 hour (h) light/dark cycle (lights
on at 06:00 h), and give standard laboratory chow and water ad libitum. Implant each rat with

25 an intra-abdominal biotelimetry transmitter (Minnimitter-VMFH, series 4000, Sunriver, OR)
to monitor core body temperature and general activity. Implant each transmitter as per the
manufacturer's recommendations under ketamine/xylazine (78/13 mg kg, ip) general
anesthesia and allow the animals to recover for 7-10 days. After the recovery period, to
establish each animal's internal circadian cycle, place the animals in a constant dark cycle

30 (0/24 h light/dark cycle) and allow the animals to go into free run for 7-10 days prior to test
compound administration. During the dosing regimen, animals receive either vehicle or
compound (ip, sc, or po) at specific CTs (Circadian Times) over a 48 hour period. Meonitor

the animals for 5 to 7 days in a constant dark cycle (0/24 h light/dark cycle) after completion



11 0.88 ImO0.064 4.55 In 0.11 5.11 1o c10 WD 2006/ 023467
PCT/ US2005/ 029053 80 | 0.074 1.87 1g 0.31 >3 Jr 0.13 >10 1s 0.12 7.85
It 0.45 2.70 |u060|v036 lw 0.065 1I1x 0.13 1y 0.34 1z 0.32 laa >10

lab >10 lac z10 ad 0.09 lae 0.58 laf 0.39 lag 2.2 h 4 28* |ai
8 gi 6.91 Y"Qﬁ“‘lf"‘%%“lla 0.097 11b 2,33 Ilc 0.72 Ild gc'f "?ﬁé”%’gﬁs 1 f

of the dosing regimen. For each experiment, sample abdominal temperature and general
activity data at 5-minute intervals. For analysis, use the VitalView and Actiview software
supplied by Minimitter. Plot observed abdominal temperatures obtained for each rat on the
first day on a horizontal line. Align the line of observed abdominal temperatures below an
5 abscissa line with circadian time (x-axis). Plot observed abdominal temperatures for each

successive day as individual lines in a similar manner to provide the ordinate (y-axis, in days).
Connect the initial rise of core body temperature that occurs each day with a straight line,
which allows the use of multiple days to estimate the circadian phase on any given day for
each individual rat. Determine the effect of treatment on phase by using the straight line

10 multi-day estimation of phase before and after dosing. Treatment with an active compound
will cause a greater displacement between the straight line connecting the daily initial rise of
core body temperature before compound treatment and the strai ght line connecting the initial
rise of core body temperature after compound treatment versus the vehicle control before and
after treatment lines. Calculate the djfferenée between those phases projected onto the day

15  prior to dosing for the treated animals. Use ANOVA, together with Students t test, to compare

mean body temperature circadian shifts in minutes between groups.

Table 3
Biological Data
Cmpd No. Cascin Kinase Ig *"P-ATP Cell Assay
Filter Plate Assay ECavitn (WM)
KM
(" denotes average of 2 or
more determinations)
Ta 0.07 0.44
Ib
Ic 0.14°
Id 0.14 5.67
Ie 0.34 3.34
It 0.71
Ig 4.45
Th 1.74
il 0.24
5 0.20°
Tk 0.093
I 0.88
Im 0.064 4.55
In 0.11 5.11
To =10




Hg 0.52

4.99 1llo
0.227 Hs
Ilaa 0. 46
Ilah 3.50

IIh 0.74 li 0.39 11j 1.39 Ilk 1.19 IIl 1.77 Un 4.88 |IlIn
0.17 lip 0.12 1lqg 0.15 WO 2006/ 023467 PCT/ US2005/ 029053 81 Ur
0.1 H 1.28 HulVvV 1.01 1IW0.29 IIx 1.19 fly 0.38 11z 0.57
I[lac 0.24 Ilad 0.11* Jae 0.78 | af Hag 6. 92

"% 22%613238('?7 Ilaj 2.10 1lakgp. 64 ! peri@nddiss "B

Tp 0.074 1.87

Iq 0.31 >3

Ir 0.13 >10

Is 0.12" 7.85

It 0.45 2.70

ha 0.60

Iv 0.36

Iw 0.065

Ix 0.13

Iy 0.34

Iz 0.32

Taa >10

Iab =10

Tac =10

Iad 0.09

Tae 0.58

Iaf 0.30

lag 2.23

fah 4.28*

lai 6.85 6.91

1aj 0.54

IIa 0.097

b 2.33

¢ 0.72

Hd 047

e 0.73

af 0.81

Ilg 0.52

ITh 0.74

J14] 0.39

0j 1.39

Ik 1.19

o 1.77

Im 4.88

IIn 4,99

o 0.17

1Ip 0.12

g 0.1




llai 1.21 Hain 2.42 Ilan >10.0 Ilao >10.0 WO 2006/ 023467

PCT/ U52005/ 029053 82 Ilap >10.0 Uaq 0.14 Ilar 2.54 Has 6.25 Hat >10.0
[lau 0.70 83 What is clained is: |I. A conpound selected fromthe group
consisting of formula | and forrmula I, or a stereoisoner, an enantiomer,
a racemat e WP 280603#6bner of said corrp%md, or a phar macBub/PERpYo0ss
acceptable salt thereof, 5 R7- (RAAMX'R3 (R4MXRIRZ R OR/ R R
wherein |l Il Xis Sor S(O,,; R is Hor Cl-Cealkyl; R2 is NRS5R6; 10 R3
is aryl or heterocycle; R4 is Cl-C6alkyl or halogen; R5 is H or

Cl-Co6al kyl ; R6[TS H gf CI-Coalkyl; &Z7is CH2NRBRO wherein 15 R$ is H,
Cl -d oal kyl, C3-Cgcycl oal kylt, aryl, aryl (Cl -C6alkyl), aryl (€2-C6al kenyl),
di aryl (C2- Coal Kenyt ) hieterocycl e, helerocycl e( T - Coal kyl'),
het er ocycl e( C24C6al kenyl ),

Tt 1.28

IIu

ik ; 1.01

TFw 0.29

nx 1.19

Ty 0.38

Iz 0.57

ﬁaa ‘ 0.46

1Iab 4.04

o 0.24

Ttad 0.11*

Hae 0.78

Haf 4.83

ag 6.92

Ifah 3.50

Mai 0.60

Tiaj 2.10

ITak 0.64

al 1.21

am 242

ITan >10.0

Tlao >10.0




hydr oxy(Cl - Céal kyl ), di hydroxy(C2-C6al kyl ), acyl, Cl-C6al koxycarbonyl,

aryl (Cr- Cb6al koxy) carbonyl, carbanoyl (Cl-C6al kyl), or P; wth the proviso
that aryl is not 4- methoxy phenyl when X is SO2 and R3 is norpholine. 20
ROis H C- , heterocycl e(Cl -C6al kyl ) or heteracycl e(C2-Cbal kenyl ) ;
or R8 and ‘ﬁ@@%ﬁ%r with the nitroggn to which they d?éﬂﬁ?%ﬁ@ﬁgﬁ forma
het erocycle; and wherein Pis dy, or L- or DAla, Val, Len, Ile, Ser,
Cys, Thr, Met, Pro, Phe, Tyr, Trp, H's, Lys, Arg, Asp, Ay, Asn or Gn; m
is 0, 1or 2; and_ 25 nisl. 2. The conpound of formula | or formula I
according to cllaim I Oakerein X is S.>MO 2006/ 028467 PCTI US2Q05/ 029053 84
3. The conmpound of formula I} or fornula Il accofding to claijm2 wherein R2
is NH2. 4. Theg conpmegd of [formula b.ier formula 11 accordirng to claim3
wherein mis 0t 5 and R7 is |[CH2ZNRSR9. 5. The cofrpound of forimrula | or
formula Il accdrdingpgp claijm4 whereisp RL 1S (I-Coal Kyl. 10 6. The
conpound of forjnrula | according to claim5 wherg¢in the conpqund is

1- met hyl - 5- et hyl-am fgrrethyf=3=pheny syt fanyl =11 ndote=2=cgr boxyl i ¢ aci d
am de. 7. The gqonmpound of farnmula I or formula §I according|to claim4
wherein Rl is H: 15 nt The LuupUUTILLlﬁf formut-at+—accorh 219) toclaim?7
wherein Rs is H, d -E?oalkyl, C3-Cgcyé%oalkyl, hydr oxy( Cl - ¢6al kyl ),

di hydr oxy( C2- Catky)—ot+—Cr—Coat-koxy boryt—ang—~RI—-s—H: The conpound
of formula | adcordint’to cllaim8 sepggted fromthe group 20 consisting
of : 5-am nonet hyl-3-phenylsul-fanyl-tHindole-2-Larboexylic—agi d am de,

(2- car banoyl - 3- phenyl sul fanyl -1 Hi hdol -5-yl nethyl )-carbam ¢ acid tert-butyl
ester, 5-nethyl am nonet hyl - 3- phenyl sul f anyl - 1H i ndol e- 2- carboxylic acid
am de, '
3- (3-chl or ophenyl sul fanyl ) - 5- met hyl am nonet hyl - 1H-i ndol e- 2- carboxylic acid
am de, 25

3- (3-fluorophenyl sul fanyl ) -5-met hyl am nonet hyl - 1H i ndol e- 2- carboxylic acid
am de, 3-phenyl sul fanyl - 5- propyl am nonet hyl - 1H i ndol e- 2- car boxylic acid
am de, 5-butyl am nonet hyl - 3- phenyl sul f anyl - 1Hi ndol e- 2- car boxyl i ¢ aci d

am de, ‘

Ceaal losonrear han

a
A
4




5- pent yl am nonet hyl - 3- phenyl sul f anyl - 1H-i ndol e- 2- car boxyl i ¢ acid am de,

5- hept yl am nonet hyl - 3- phenyl sul f anyl - 1H i ndol e- 2- car boxylic acid am de, 30

5- (bicycl o[ 2. 2. 1] hept - 2-yl am nonet hyl - 3- phenyl sul f anyl - 1H i ndol e- 2- car boxyl
ic acid am de,

5-[ (2- hydroxy-| - hydr oxynet hyl - | - met hyl &t hyl armi no) net hyl ] - 3- phenyl sul f anyl -

| H i ndol e-2- carboxylic acid am de, WD 20061023467 PCT/ U52005/ 029053 85

5- [(2 hy@mg;*chuggﬁgyl et hyl am no) net hyl ] - 3- phenyl sul f anyl - 1Hi ndol e- 2-carb

oxylic acid am de,

5-[(2, 3- d|hydﬂoxypﬁu@VW&WﬁH@%ﬁ@@ﬁ?mﬁm3¥9HEWV$§WBP§ﬁVmU@Fﬁ%ﬁ@@ﬂéaQ#Eérboxyl|
€201 el £ AURAUTE 33 MR SHLIAMnkt btkega RRaROcy | |
acid am de enyl sul f'anyl propyl am nomet hyl - 1H | ndol e- 2- car Boxyl i ¢
aci d anlagmmaqudtmemof

5- (i sppropyl am nonet hyl ) - 3- phenyl sul f anyl - 1H-i ndol e- 2- car boxylic acid

am de. 10. The conpound of fornmula | according to claim7 wherein Rs is
aryl, aryl (C - Hyl) hqﬁgRocycIe or carbanoyl(géyeﬁalkyl) and RO is H
10 11. The co 4mf forful a° | accordupg to claim10 sakected fromthe
group consis C R,
5-(benzy|aninonet
3- phenyl sul f anyl - 4
am de, 15 : \

5-[ (2-cyan- 4, 5-di net hoxyp enylanlno)nethyl]wS phenwksulfanyl-lH-lndole 2-ca
rboxylic aC|d am de, 1

3- phenyl sukfemnyl - 5- [(S-ﬂrlfluoronethyl-phenylanlné§nethy|]-1kklndole-2-carb
oxylic agjid_ am de,
5-[(1-ca$%@§6§ggpﬁylanino)nethyl]-3-pheny|sulfanyl-lH—indole-2-carboxylic
aci d am @gis H &0C,-Csalkyl;

5-1(3-ne ho%&gﬁ nyl am no) net hyl ] - 3- phenyl sul f anyl - 1Hi ndol e- 2- car boxyl i c
acid am

5- [(ﬁrbumyhmhﬂmyhaﬂ%@mknethyI]-3-pheny|squanyI-lH—indole-2-carboxylic acid
am de, .

5- (2- fI%ﬁﬁéﬁﬁéﬂ§ﬂéﬁ#ﬂ8¥ﬂéthyl]-3-pheny|sulfanyl-1FFindole-2-carboxylic
aci d am @egis Bbr 2 .afkhie conmpound of fornula | according to claim7 wherein
Rs and R%Ft%get q%ﬂ m%th the nitrogen to which they are attached forma
het er ocycrE. -G ly onpound of fornmula | according to claim 12 sel ected

fron1theRghaunNR@mnﬂksﬁing of : 30

o (4 hydr oxy ngy[‘II Qﬂ Q? ikyl % cgé&lcfmﬂ&yl&l aryREee kyﬁl f];r%?é“-cﬁa kerilyri')?m e- 2- car box

yI|c %aci d

diaryl{C,-Csalkenyl), heterocycle, heterocycle(C,-Cealkyl), heterocycle(C,-Cgalkenyl),
hydroxy(C;-Cealkyl), dihydroxy(C,-Cealkyl), acyl, C;-Csalkoxycarbonyl, aryl(C;-
Cealkoxy)carbonyl, carbamoyl{C;-Csalkyl), or P; with the proviso that aryl is not 4-
methoxy phenyl when X is SO, and Rj is morpholine.

20 Ry is H, C;-Cypalkyl, heterocycle(C;-Cgalkyl) or heterocycle(C,-Cealkenyl); or
Rs and Ry together with the nitrogen to which they are attached form a heferocycle; and
wherein P is Gly, or L- or D-Ala, Val, Leu, Ile, Ser, Cys, Thr, Met, Pro, Phe, Tyr, Tip,
His, Lys, Arg, Asp, Gly, Asn or Gln;

misQ, 1 or2; and

25 nis 1.

2. The compound of formula I or formula II according to claim 1 wherein X is S.



am de, 5-norpholin-4-yl methyl - 3-phenyl sul f anyl - 1H-i ndol e- 2- car boxyl i c acid

am de, 3-phenyl sul fanyl - 5-pi peri di n-1yl met hyl - 1Hi ndol e- 2- car boxylic acid

am de, WD 2006/ 023467 PCT/ US2005/ 029053 86

5- ( 3- car banoyl pi peri di n-1-yl met hyl ) - - 3- phenyl sul f anyl - 1H i ndol e- 2- car boxyl i
c aci d am 0 2006/023467 PCT/US2005/029053

3- phenyl sul f anyl - 5- (4- pyri m di n-2-yl -t perazi n-1-yl met hyl ) - 1Hi ndol e- 2-carb
oxylic acid am de, :

5-[ 4- ( 3- phenyl propenyl ) pi perazi n-1-yl net hyl ] - 3- phenyl sul f anyl - 1Hi ndol e- 2-¢c
ar boxylic aci 5 1 . : ; i

4-(2-car bam)y?s-'3- pﬁeﬁyﬁgﬁrggﬁngr?ﬁqrfﬂﬁﬁwég? - uEEiy ﬁ%:tof]d)}rll% t-o[dlafrfll]zd?%e;eé%gﬁg- | - carbo
xylic aciNHhert- butyl ester,

5-[1, 4] di azepan- 1-yl net hyl - 3- phenyl sul f anyl - 1H-i ndol e- 2- car boxylic acid

am de,

5- (2- hydr oxynmet.hy| -y compoehidof Terytuitdn Yorjru: I henoydisgitofcaiml 3-ikdréindols @- 2- car b
oxylic acid _10 am de

5- (1, 4- di SRS %Ngﬁﬁ% o[ 4, 5] dec- 8-yl net hyl ) - 3- phenyl sul f anyl - 1Hi ndol e- 2- ¢
arboxylic acid amde, and

5-[4-(4-fluorophenyl) pi perazi n-1-yl met hyl ] - 3- phenyl sul f any] - 1H-i ndol e- 2- car
boxylic acid Egle d ethe pgmpgund e foragiat deriya K g %E'iolcflaé’ec”fo‘?’l&ﬁfﬁa 1 & claim?7

wherein R@J_‘ 1. G -Coal kyl, aryl(Cl-C6alkyl), heterocycle(C -Coal kyl) or
G - Coal koxycar bonyl and RO is H or heterocycle(C -Co6al kyl). 20 15. The
conpound of fornmula Il according to claim 14 selected fromthe group

consi sting of ;. 6-anni | =3- E Lyzsdds 2 lic acid
am de,ﬁ) (2- car banoy He%(a%ﬁ%% Oslf:g Iﬁ&%ﬁy%cidﬁkhl&%%‘%l? %%ﬁ%cﬁ%&%ﬁ%&c acid
tert-buty -nesstiyé 5, methylaminomethyl-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide.

6- (benzyl am nonet hyl ) - 3- phenyl sul fanyl -1 H i ndol e- 2- carboxylic acid am de,
25 6-[ (4-nitrobenzyl am no) et hyl ] - 3- phenyl sul f any] - 1H i ndol e- 2- car boxyl i c
aci d am de, 7. The compound of formula I or formula IT according to claim 4 wherein R; is H.

6- [ (4-di met hyl am nobenzyl am no) net hyl ] - 3- phenyl sul f anyl - 1H-i ndol e- 2- car boxy
lic acid am de,

6- [ (4131t hyl begizy| artievepmpetdiydtlfeduidienydradink facyin 1 WherthoR«eis 2L CaChaldyhi c
acid am de . '

6- [ ( 4- et hoxGEAoTkdnh ¥ By RET G RyR: ShudiordGri-aiol aisy Gralearssmbonylddy i ¢

acid am deggisH.

9. The compound of formula I according to claim 8 selected from the group

20  consisting of:
5-aminomethyl-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide,
(2-carbamoyl-3-phenylsulfanyl-1H-indo}-5-ylmethyl)-carbamic acid tert-butyl ester,
5-methylaminomethyl-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide,
3-(3-chlorophenylsulfanyl)-5-methylaminomethyl-1H-indole-2~carboxylic acid amide,

25 3-(3-fluorophenylsulfanyl)-5-methylaminomethy!l-1H-indole-2-carboxylic acid amide,
3-phenylsulfanyl-5-propylaminomethyl- 1H-indole-2-carboxylic acid amide,
5-butylaminomethyl-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide,
5-pentylaminomethyl-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide,
5-heptylaminomethyl—3—phénylsulfanyl—1H—indole—2—carboxy]ic acid amide,

30 5-(bicyclo[2.2.1]hept-2-ylaminomethyl-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide,
5-[(2-hydroxy-1-hydroxymethyl-1-methyl-ethylamino)methyl]-3-phenylsulfanyl-1H-indole-2-

carboxylic acid amide,



30 6-[ (4-bronobenzyl am no) net hyl ] - 3- phenyl sul f anyl - 1Hi ndol e- 2- car boxylic
acid am de,

6-[ (4-chl orobenzyl ani no) nmet hyI ] - 3- phenyl sul f anyl - 1H i ndol e- 2- car boxyl i c
acid am de, Mg phenyl - 4-yl et hyl ) am no] net hyl }

} - 3- pheny! sHO24Ag42 4ﬁ|—| ndol e- 2- carboxylic acid anide, P854 67

PCT/ US2005/ 029053 87

6-[ (3-ni trobenzyl am no) net hyl ] - 3- phenyl sul f anyl - 1H i ndol e- 2- car boxyl i ¢ aci d
am de,

6- [(2 ni t rofemz o] HegtRR M dmido a5 pidhglaylfand i H itvlee2-2erbaryioxyiii ¢ aci d
am de,

3- phenyl SLﬁn‘Pld%yl 6-[(4-trifluoromethyl benzyl am no) met hyl ] - 1H i ndol e- 2- car bo
xylic aci ds_r@Rlfgydrkypropylami ethyl]-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide,
6-[(3-1 uor 55- Hfyarpropyie P Bensy A noymer hyl ] -3- pheny! Sul f anyl -1 K i ndol
e-2-car box@pthglammﬂyh-ﬁﬂ@enygsqfanyl 1H-indole-2-carboxylic acid amide,

(2- meghoxy 112088 DWAkoxylic acid amide, and
phrgnyl sﬁff@gfﬁ% ?EE %Fﬂh@&%ar blgﬁi]nl Jiﬁg aci d Oxgﬁﬁ %Ime amce, an
2, 4- d|ﬁﬁkdpmgybenn@hamlhéapﬂmwﬂwﬁ]mﬂJﬁﬂl@dglb*?rtﬂaﬂ@ﬁylﬂﬂaPHLQTWdQ)I e- 2- car boxyl i
cid ani de, 10
3- phenoxybenzyl am no) nmet hyl ] - 3- phenyl sul f anyl - 1H i ndol e- 2- car boxyl i c
am de, The compound of formula I according to claim 7 whe_rein Rg is aryl, aryl{Cq-
Sa%eée %thglrggc%o&rg%}g%h;l(&:&h %I ésnlélﬂﬂpﬁ! -1H i ndol e- 2- car boxylic
-1get hyl benzyl am no) met hyl | - 3- phenyl sul f anyl - 1H i ndol e- 2- car boxyl i c
am de,

2-
3- et hyl berdy| afith6yHRINGof fosmpiadagsouding 194t 1d SISt BoB BBy i ¢

220 edonsigting of, t hyl benzy! henyl sul f 1H i ndol
car bg%rr(()qe@zyle;;:g,lng%gtraglg%ﬂ%nylgu?fzaxylalnﬁ—?nd)op‘ez ca>r/bey§c Ecn? al}lnd%:u any] - | ndo
2-

mafj @ﬁﬁ@ﬁ?ﬂﬁlﬂn?mi QQ&H@H&W B{ﬂanﬁidﬁ{bﬂ{mmﬁcﬁfbﬂ—cébbﬁyﬂﬁ atie m%xd’éal’ boxylic

am Ag or o- ant hracen-9-yl met hyl ) am no] net Q’

phiény| %[ﬂlfcamﬂ ﬁ@mﬁa@th@ﬂa@w@ww}}é Renydsufpnglel H-mdole-2-carboxylic

(3, 5-digl mz%ﬁﬁ 2- hydr oxybenzyl am no) net hyl ] - 3- phenyl sul f anyl - 1Hi ndol e- 2-
ar boxylic aci d am de,

(3- br onbpnisaifmyl- -FdeytdinespmsthyhohsvatampnPmethyiid Hyindelr 2aahoxylis acitiol e- 2- ¢
rboxylic gl d am de,

6-[ (4- benz Xy- 3- met hoxybenzyl am no) net hyl ] - 3- phenyl sul f anyl -1 H i ndol e- 2-c¢
ar boxylic 5-@((1+odrbamoyﬂe1;hy&ﬁnno)methyl]-3-phenylsulfanyl 1H-indole-2-carboxylic acid amide,

6-[ (3-benz X a Jadol e-2-¢

ar boxy¥i c 3. g@ ‘5%3'8 eny r}](né Hﬂl r%%cﬁﬁ%)&gﬁl%l"éi% %éﬂ)&ﬁlﬂ ?&'EEL

}-3-phenyl swfbmylbheﬁﬂamnmﬁhﬁa-eqmmxwﬁmyl -1H-indole-2-carboxylic acid amide, and \
5-[(2-fluorophenylamino)methyl]-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide.

(
(
cid
(
cid
(
cid
(
cid
(
(
d

c

[
}-3-
6-
c a
6-
aci
6- [
aci
6-
aci
6- [
aci
6- [
e-2-
6-
aci
}-3-
6-
car
6- [
a

25 12.  The compound of formula I according to claim 7 wherein Rg and Ro together

with the nitrogen to which they are atfached form a heterocycle.

13.  The compound of formula I according to claim 12 selected from the group
congsisting of:
30 5-(4-hydroxymethylpiperidin-1-ylmethyl)-3-phenylsulfanyl-1H-indole-2-carboxylic acid
arnide,
5-morpholin-4-ylmethyl-3-phenylsulfanyl- 1H-indole-2-carboxylic acid amide,
3-phenylsulfanyl-5-piperidin-1ylmethyl- 1H-indole-2-carboxylic acid amide,



acid amde, 4-{

[ (2-car banoyl - 3- phenyl sul fanyl -1 Hi ndol - 6-yl net hyl ) am no] net hyl } benzoic

acid nethyl 30 ester,

gCngegyr/nl 32'\)532 6102346[7(4 styryl benzyl am no) met hyl ] - 1Hi nq)%%%sgooglggglas%xyl ic

6-[(2-fluoro-6-trifl uoronethyl benzyl ati no) net hyl ] - 3- phenyl sul f anyl - 1H-i ndol
2-carboxylic acid am de, WO 2006/ 023467 PCTI US2005/ 029053 88 6-({

5- (2-chl orophenyl ) -furan-2-yl net hyl ] am no} net hyl ) - 3- phenyl sul f anyl - 1Hi ndo

e-2- car 15%3adat'b@ma?]ipd)eﬁdllhdeylnﬁmﬁ(l)——3-phenylsulfany1 1H-indole-2-carboxylic acid amide,

(

bi

3. pheny PSP TR o805 Y ST ) S ele g ogbpotio i

e-
[
I
)
[ bi s-(5- nigtgi@f ur an- 2- yl met hyl ) am no] net hyl
}-

3- phenyl sul fanyl - 1H i ndo] e- 2- car boxyl i c id amde, and 6-{ .
[(5-nit rOfSc[AE(ﬁ_p@ewlmqw])ylagﬁaﬁg-]lrﬁé@ﬁtyyl]é—phenylsulfanyl 1H—1ndole—2—carboxyhc acid
}-3-phe nylaﬁmef anyl - 1Hi ndol e- 2-carboxylic acid amde. 10 16. The conpound
of forrrula Il "according to claim7 wherein RBis Pand RO is H 17. The
conpound df(2fcerbamiozl-3-pheaglsoifdiyh§Htindad {5ailmethgld bﬂ]é’é;%zéﬁﬁnﬁ'rl o bongicpcist iprt-
consi sting,,

6-[(2-am nog{l op| bnyl am no) et hyl ] - 3- phenyl sul fanyl 1H i ndol e- 2- car boxylic
aci d am de&;[1,4]dazepan-1-ylmethyl-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide,

6 [(2-am 103G AL RGL VRl htnl - FrROSHM. Sle Rt iRl Soan6RfiRax! 1 ¢ aci d
6- [ (21@m nekd; met hyI pent anoyl am no) et hyI ] - 3- phenyl sul fanyl -1 Hi ndol e- 2- car

boxylic a n e nedi aci - am de L
1112 Car AT "MF PR SR G GnpiB Ry ool gaporsti sgid
[ (2- am No-ugidel khd ndol - 3-yl ) pr opi onyI am no] met hyI
? ( ghgnmy %g@%&%*wﬁgybgﬁ%m i -2 nyh%%{hyﬁZ(’abfphenylsglfanyf‘ﬂhndole-z-carboxyhc acid
no) met hylalgd@s phenyl sul f anyl - 1Hi ndol e- 2- carboxylic acid am de,
[ (2-am no- 4- et hyl sul f anyl but yryl am no) net hyI ] - 3- phenyl sul fanyl - 1H-i ndol e
-2-cafboxylic 25 acid am de,
2 [(2, 6-diam n@lﬂexaﬁ%oﬁmoe&ambﬂydﬂn%c&ﬂaﬁgkosahmheréﬂmwﬁl@1 e BRyPoxy! |

acid am de,
aryi(C,-Cﬁalkyl) heterocycle(Cq-Cealkyl) or Ci-Cealkoxycarbonyl and R is Hor

heterocycle(C;y-Coalkyl).

}-
- 6-

[

6-

20 15.  The compound of formula IT according to claim 14 selected from the group
consisting of:
6-aminomethyl-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide,
(2-carbamoyl-3-phenylsulfanyl-1H-indol-6-ylmethyl)-carbamic acid tert-butyl ester,
6-(benzylaminomethyl)-3-phenylisulfanyl-1H-indole-2-carboxylic acid amide,

25  6-[(4-nitrobenzylamino)methyl]-3-phenylsulfanyl-1H-indole-2~carboxylic acid amide,
6-[(4-dimethylaminobenzylamino)methyl]-3-phenylsulfanyl-1H-indole-2-carboxylic acid
amide,
6-[(4-methylbenzylamino)methyl]-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide,
6—[(4;meth0xybenzylmnino)methyl] -3-phenylsulfanyl-1H-indole-2-carboxylic acid amide,

30 6-[(4-bromobenzylamino)methyl]-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide,
6-[(4-chlorobenzylamino)methyl]-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide,
6-{[(biphenyl-4-ylmethy!)amino]methyl }-3-phenylsulfanyl-1H-indole-2-carboxylic acid

amide,



3-am no- N- ( 2- car banoyl - 3- phenyl sul f anyl -1 Hi ndol - 6-yl net hyl ) succi nam ¢
acid. 30 18. The conpound of fornmula Il according to claim7 wherein Rs is
aryl (C2- Co6al kenyl ), diaryl (C2-Co6al kenyl) or heterocycl e( C2- Céal kenyl) and
RO is Hor hg)t er oc¥cl e(C2- Cbal kenyl). WD 2006/ 023467 PCI/ US2005/ 029053 89
19. The con’B’ Y514t or mul a 11 accordighg to claim18 sel VRN t he

group consisting of: 6-{

[ (bis-(3-furan-2-yl-allyl)am no] net hyl) - 3-phenyl sul fanyl - 1H i ndol e- 2- car box
ylic acid amde, 5 6-{

[ (3, 3- di phé#fiahatdehayiimiod)metini-3-pBenylselfadyt-uHf iadnid-2- thtboxyl ol seidmgda, boxyl i ¢

id 1 d d .6- 3-(4- - 3- h h L1yl.am hyl
oL e sk B S0 TR LS LB
phar maceut 3-gad¢nyafposct[(phifhofaetfltrgzarpihamao el H-galoley2-agbepliablie

carrier and a conpound of formula I or formula Il according to claiml1, or
a stereoi SHH’é[Fz an enantioner, a racemate or a tautonmer of said conpound,

or a phar ng¢eicsabluiflassanhAblRypaido)mtAgn 8Ghen i Adyl- AL MRbROM Ak ylic
inhibiting casein kinase |Is activity in a patient conprising admnistering
to sai d patdi@nids t herapeutically effective anount of an inhibitor of

casel n ki NS R2-dethoxdiaphtARn TRHIRLMYARAAL byl 03 GndlyRutdn el Slife 92l d

i nhi bition of casel I nase activity res I n & | engtheni ng of
circadi an ediyaxiikie pad poigle, 23. A nethod for inhibiting casein kinase Is

Fher apeut | 1R AP RRROIRA R Rk BT RSB L p A, SolBp PR amics. 11
or a stoer e®iSaiengxybenzglhemmto)oetby!]-3phemdenfand-1df-indole dutadmayliodcid anide,
cOmROUNS, BFadneBBURLIRAS b AR biprBRARRRAN B ARk + AFL50Me o LRI X0
6-[(2-methylbenzylamino)methyl]-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide,
6-[(3-methylbenzylamino)methyl]-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide,
6-{(2-fluoro-3-trifluoromethylbenzylamino)methyl]-3-phenylsulfanyl-1H-indole-2-carboxylic
15 acid amide,
6-[(2-methoxybenzylamino)methyl]-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide,
6-{[(10-chloro-anthracen-9-ylmethyl)amino]methyl }-3-phenylsulfanyl-1H-indole-2-
carboxylic acid amide,
6-[(3,5-dichloro-2-hydroxybenzylamino)methyl]-3-phenylsulfanyl-1H-indole-2-carboxylic
20 acid amide,
6-{(3-bromo-4,5-dimethox ybenzylamino)methyl]-3-phenylsuifanyl- 1H-indole-2-carboxylic
acid amide,
6-[(4-benzyloxy-3-methoxybenzylamino)methyl]-3-phenylsulfanyl-1H-indole-2-carbox ylic
acid amide, _
25  6-[(3-benzyloxy-4-methoxybenzylamino)methyl}-3-phenylsulfanyl-1H-indole-2-carboxylic
acid amide,
6-{ [(5-nitrothiophen-2-ylmethyl)amino]methyl }-3-phenylsulfanyl-1H-indole-2-carboxylic
acid amide,
4-{ {(2—carbamoy1—3—phenylsulfanyl-'1H—ind01—6—y1methyl)amino]methyl}benzoic acid methyl
30 ester,
3-phenylsulfanyl-6-[(4-styrylbenzylamino)methyl]-1H-indole-2-carboxylic acid amide,
6-[(2-fluoro-6-trifluoromethylbenzylamino)methyl]-3-phenylsulfanyl-1H-indole-2-carbox ylic

acid amide,



Xis S or S(Oo; W 20061023467 PCT/ US2005/029053 90 Rl is H or
Cl-Coal kyl; R2 is NRSR6; R3 is aryl or heterocycle; R4 is Cl-C6al kkyl or
hal ogen; 5 R5 is Hor Cl-Céalkyl; R6 is Hor Cl-C6alkyl; R7 is CHZNR$RO

wherein Rs_js - oal kyl , C3-C3cycl oal kyl, aryl, ar - | kyl ),

aryl (C2- 063{%2@?@? ,67 di aryl ( C2- Coeal ke%gl ), heterocycl e,ﬂélfﬁﬂg}ﬁﬂgg%ﬂg&

het erocycl e(Cr- C6al kyl ), heterocycl e( C2- C6al kenyl ), 10

hydr oxy( Cl- C6éal kyl ), di hydroxy(C2-C6al kyl), acyl, Cl-C6al koxycarbonyl,

aryl (G C6al koxy) carbonyl, carbanoyl (G -C6al kyl), or P, RO is H,

d - d oal kyd-({[&-ehlooplsng)SuraGRayiinpihyl] oninh phahylk§phe(yCRifagat IKeindblp2- or  Rs
and R9 t oget . W he nitrogen to which they are attached forma

het erocycl%gr;bp"%éllhc C\E/é:aeﬂrng?’n Pis dy, or L- or DAla, Val, Len, Be, Ser, Cys,

Thr, Met, &P{[0l-béfaenesil§aonyl-1Hepyiiop2-yhbahyl)ayEnolAethy! }AS phenfdsyifanAb NHARIAR-B; M i S
0, 1 or 2 a%lrril)d .ni s or%. 24. The nmethod according to claim23 wherein said
i nhi bi ti o SP P T % ase I's 20 activity results in a | engthening of

ci rcadian 6r-nﬁisr(mxﬂ%ﬂaﬁﬂ-z-ﬁﬁlem&l)mnbgﬁbtﬁﬁL-_BIgh@;gﬁléumnﬁmﬁﬁlb@leiz;@%&%é ng from
a di sease or. disorder aneliorated y inhibition of casein kinase |IF
activity @6WAPHEs:d8dadninistering to said patient a therapeutically

effective @{Wiﬁﬁmﬁfm@%@ﬂﬁ&ﬁﬁ%ﬂﬁ%m@@&ﬂuﬁ- dnyRaefRI-MiliRadid-2-c8boRylic acid

St er eoi SONE@fide. 25 an enanti oner, raCemate or a fautoner of sal'd conpound,
or a pharmaceutically acceptable salt thereof, RAYm XERs X Ra R7 R2 R4)m.

R t(NGR7/7\ pR R | Il W 2006/ 023467 PCT/ US2005/ 029053
10 16 The compound of formula IT according to claim 7 wherein Rg is P and Ro is H.

17.  The compound of formula IT according to claim 16 selected from the group
consisting of: '
6-[(2-aminopropionylamino)methyl]-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide,-

15  6-[(2-aminoacetylamino)methyl]-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide,
6-[(2-amino-3-methylpentanoylamino)}methyl]-3-phenylsulfanyl-1H-indole-2-carboxylic acid
amfde,
2-aminopentanedioic acid 5-amide 1~[(2~carBamoyl—?:-phenylsulfanyl—lH—indol—G—yhnethyl)-
amide],

20 6-{ [(2-amin0-3-(1H—indol-3-yl)propionylamino]methyl }-3-phenylsulfanyl-1H-indole-2-
carboxylic acid amide,
6-[(2-amino-3-phenylpropionylamino)methyl]-3-phenylsulfanyi-1H-indole-2-carboxylic acid
amide,
6-[(2-amino-4-methylsulfanylbutyrylamino)methyl]-3-phenylsulfanyl-1H-indole-2-carboxylic

25 acid amide,
6-[(2,6-diaminohexanoylamino)methyl}-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide,
and

3-amino-N-(2-carbamoyl-3-phenylsulfanyl-1H-indol-6-ylmethyl)succinamic acid.

30 18.  The compound of formula II according to claim 7 wherein Rg i aryl(Cs,-
Cealkenyl), diaryl(Ca-Cesalkenyl) or heterocycle(Cs-Csalkenyl) and Ry is H or heterocycle(C,-
Cgalkenyl).




91 wherein Xis Sor S(O,,; RLis Hor d-Cealkyl; R2is NRSR6; 5 R3is
aryl or heterocycle; R4 is Cl-Co6al kyl or halogen; R5 is Hor Cl-C6alkyl;
R6 is Hor Cl-C6alkyl; R7 is CH2ZNR$RO wherein 10 R8 is H, O -0 oal kyl,

C3- Cscycl oal kyl , aryl, aryl (G -C6al kyl), aryl (C2-C6al kenyl _
diaryl(C2-C%§¥W@W?? 7 heterocycl e, hetgrocycle(C:l-CJESaIk?}'e(rf"?Jsm'h"029053

het er ocycl e( C2- C6al kenyl ), hydroxy(Cf—CBaIkyI), di hydr oxy( C2- Coal kyl ),
acyl, Cl1-C6al koxycarbonyl, aryl (Cl- C6al koxy) car bonyl

car banoyl (C -C6al kyl), or P; RO is H, d-Cloal kyl, heterocycl e(Cl-C6al kyl)
or heterocycl e( €2- Codhkemydo)nd afrforbmulRE saemidiRg to dyet Heeleaiet firotibe giotp ogen t o
whi ch theycgrstlast%ttgched forma heterocycle; and wherein Pis Ay, or L- or
D-Al a, Val ~TeheB8e, Set, Cys, Thr, Met, Pro, Phe, Tyr, Trp, H's, Lys,

Arg, Asp, G §(bisd\SAfun-25)Ryllylmmsiofnetiyl po3-phendndfanyli 9-mdale-2-20bR&6lic de met hod
according to.claim25 wherein said inhibition of casein kinase Is activity
results in %ngt heni ng of circadian rhythm period. 27. The nethod

accordi g 60{[@,RHiFhey] ARASII)mER ] GLhe A AhyIAI B GIddRI2-ESbek yTP Hd ardfile,

di sorder or a sleep disorder. 28. The nethod according to claim27 wherein
the disordéis npood disorder. 29. The nethod according to claim28 wherein
the mood dig 3Q£hy&§xﬁ§%§ﬁkﬁ%ﬁkﬁﬁﬁmyﬁﬁﬁ&ﬂﬁm@%ﬂqpm&ﬁ?ﬁh§£bﬁQHQ&kﬁ}QBpreSSlVe
di sorder and a bipol ar disorder.” 30 The nmethod according to claim27
wher ei n t hea@eptisssidgidi- sor der is major depressive disorder. WD

2006/ 023467 PCT/ US2005/ 029053 92 31. The net hod according to claim 28

wherein the nood disorder is bipolar
10 20. A phanmaceutical composition comprising a pharmaceutically acceptable

carrier and a compound of formula I or formula IT according to claim 1, or a stereoisomer, an
enantiomer, a racemate or a tautomer of said compound, or a pharmaceutically acceptable salt

thereof.

15 21. A method for inhibiting casein kinase Ie activity in a patient comprising
administering to said patient a therapeutically effective amount of an inhibitor of casein kinase
Ie.

22, The method according to claim 21 wherein said inhibition of casein kinase Is

20 activity results in a lengthening of circadian rhythm period.

23. A method for inhibiting casein kinase Ig activity in a patient comprising
administering to said patient a therapeutically effective amount of a compound of formula I or
formula II, or a stereoisomer, an enantiomer, a racemate or a tautomer of said compound, or a

25  pharmaceutically acceptable salt thereof,

—R
o) (Rd,)m X"'-‘ Rs (R ) X 8
7 R, 4/m \ R,
\ .
' N\ o R; N\ o
R, R,

I I
wherein
Xis S or S{O)y;



di sorder

. 5 32. The method according to claim30 wherein the bipolar

di sorder is selected from the group consisting of bipolar | disorder and
3lpolar Il disorder. 33. The nethod according to claim 26 wherein the

i sorder is s|l eep disorder. 10 34. The nethod according.to claim 33
wherein thg"(g?o@gﬁ”ﬁ?sorder Is a ci rca?q’qan rhyt hm sl eeﬁca?‘§8?°a@?9“5%5. The

met hod according to claim34 wherein
is selected fromthe group consisting of shift work sl eep disorder,

syndronme, advanced 15 sleep phase syndrone and del ayed sl eep phase
syndr one. R; is H or C;-Calkyl;

10

15

20

25

R is NRsRs;

R3 is aryl or heterocycle;

R4 is C;-Csalkyl or halogen;

Rs is H or C1-Cealkyl;

Rsis H or C;-Cealkyl;

R is CH;NREgRy wherein
Rg is H, C1-Cioalkyl, Cs-Cgcycloalkyl, aryl, aryl(Cy-Cealkyl), aryl(Ca-Coalkenyl),
diaryl(Cz-Csalkenyl), heterocycle, heterocycle(Ci-Cealkyl), heterocycle(Cz-Cgalkenyl),
hydroxy(Ci-Csalkyl), dihydroxy(Ca-Cealkyl), acyl, C1-Csalkoxycarbonyl, aryl(Cy-
Cealkoxy)carbonyl, carbamoyl{C;-Csalkyl), or P;
Ry is H, C;-Cyoalkyl, heterocycle(Cy-Cgalkyl) or heterocycle(Cy-Cealkenyl); or
Rs and Ry together with the nitrogen to which they are attached form a heterocycle;
and wherein P is Gly, or L- or D-Ala, Val, Leu, Le, Ser, Cys, Thr, Met, Pro, Phe, Tyr,
Trp, His, Lys, Arg, Asp, Gly, Asn or Gln;

mis0,1or2;and

nis 1l or2.

24.  The method according to claim 23 wherein said inhibition of casein kinase Ie

activity results in a lengthening of circadian rhythm period.

25. A method for treating a patient suffering from a disease or disorder ameliorated
by inhibition of casein kinase Ie activity comprising administering to said patient a
therapentically effective amount of a compound of formula I or formula II, or a stereoisomer,

an enantiomer, a racemate or a tautomer of said compound, or a pharmaceutically acceptable

salt thereof,
—R
R X" R R X 3
R, _ R 4/m R,
2 A\
\
N\ o} R, N\ 0
R R,

e circadi an rhythm sl eep di sorder
jet lag
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wherein

Xis S or S(O)y;

R, is H or C;-Cealkyl;

R; is NRsRg;

Rj is aryl or heterocycle;

R4 is C1-Csalkyl or halogen;

R; is H or C;-Cgalkyl;

Rg is H or Cy-Cgalkyl;

R~ is CHoNRgRo wherein
Rg is H, C;-Cypalkyl, C3-Cseycloalkyl, aryl, aryl(Cy-Cealkyl), aryl(C,-Coalkenyl),
diaryl(Cy-Cealkenyl), heterocycle, heterocycle(Ci-Cealkyl), heterocycle(Cy-Cealkenyl),
hydroxy(C;-Cealkyl), dihydroxy(Cs-Cealkyl), acyl, C;-Csalkoxycarbonyl, aryl(Ci-
Cgalkoxy)carbonyl, carbamoyl(C,-Cgalkyl), or P;
Ry is H, C;-Cypalkyl, heterocycle(C;-Csalkyl) or heterocycle(C,-Cealkenyl); or
Rg and Ry together with the nitrogen to which they are attached form a heterocycle;
and wherein P is Gly, or L- or D-Ala, Val, Leu, lle, Ser, Cys, Thr, Met, Pro, Phe, Tyr,
Trp, His, Lys, Arg, Asp, Gly, Asn or Gln;

mis0,1o0r2; and

nislor2.

26.  The method according to claim 25 wherein said inhibition of casein kinase Ie

activity results in a lengthening of circadian rhythm period.

27.  The method according o claim 25 wherein the disease or disorder is a mood

disorder or a sleep disorder.
28.  The method accordin g to claim 27 wherein the disorder is mood disorder.

29.  The method according to claim 28 wherein the mood disorder is selected from

the group consisting of a depressive disorder and a bipolar disorder.

30.  The method according to claim 27 wherein the depressive disorder is major

depressive disorder.
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31.  The method according to claim 28 wherein the mood disorder is bipolar

disorder.

32.  The method according to claim 30 wherein the bipolar disorder is selected from

the group consisting of bipolar I disorder and bipolar II disorder.
33.  The method according to claim 26 wherein the disorder is a sleep disorder.

34,  The method according to claim 33 wherein the sleep disorder is a circadian

thythm sleep disorder.

35.  The method according to claim 34 wherein the circadian thythm sleep disorder
is selected from the group consisting of shift work sleep disorder, jet lag syndrome, advanced

sleep phase syndrome and delayed sleep phase syndrome.




