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WD 2006/ 023467 PCT/ US2005/ 029053 1 3- SUBSTI TUTED- 5-
AND 6- AM NOALKYL | NDOLE- 2- CARBOXYLI C ACID AM DES AND
WOREADEDSANALOGS AS | NHI Bl TORS OF CASEI N KI NASECT/5S2085/029053
Background of the Inventiont 1. Field of the Invention
This invention relates to a series of substituted
5-am noal kyl -| H i ndol e- 2- carboxylic acid am des and
6- am noal | yl - 1H i ndol e- 2- carboxylic acid am des. Mre
specifically the 10 invention relates to
> liilpﬂ.rﬁy_ STl e -2-CARBOX ACID
g-sgjg%ggfrlocyc eﬁ%ﬂﬁbfwm%%%%m%%% H YLIC
AMIDES AND RElok YEDCA NALO 6 A% ENHABITORS OF CASEIN KINASE Ig
6- am noal kyl - 1H i ndol e- 2- car boxyl i ¢ acid am des, and
rel ated anal ogs. The conpo s.of the invention are
i nhi bitors of hurmﬁ%cgg@)“ﬂ‘%%ﬁgg YU, hosphoryl ati on
of the human cl ock protein Period (hPER) and are
1. Fiehdbokthodleveniedf ul , as pharnmaceutical agents,
especi.ally in.the treat t ~and/ or- prev ' . .
o SBGeBientnh R ETn AR BE R AR PlRbols 2 egrborytic
acid ARAKRYSd BYmhifcAlk Y- 1 HDesdDle-Pidafidxlic 4di€ atdes RIVIdrBRpaifically the
variations in behavior are displayed by ma

/ ny. :
invenfiquaislatesso Sraavighiagubsiopied §n<hé1hétee@ypl§thl‘ar%¥a.tu%éﬁﬂtlwlkyl-1H—
. hyt h rsjs 1 qendiabieon id W2} &mides, and
indofsg¥ H GBI Tpte Bl S AT ANGIBLAULLOPEpBIAICIER fnides, an
relatt @ A6 Rt UIhe cotnpeuridsydfiihe insemtidnl aeelinhdbitoraol lamtian casein kinase Ig

(Konopka, R J. and _ Benzer, S.. (1 Proc. Nat. Acad.
phosgherylatign of ghe hmap cjackgyrotegy E@%ﬂﬁ‘u (gﬁéfih %Cﬁﬁﬁ therefore 628, as

BbahRat £R)oMRACRIBLE b8 di d disorders

ph %?%:t% f%r?%b{sggﬁ%%ngl@e are pr esen?ﬂ?n nmost | il\f(ieaﬁas e AIsoTee
associagdvitnthe icattal dervguhsystems, fungi, insects and

bacteria 25 (Dunlap, J.C (1999) Cell 96, 271-290;

Hastings, J.W et al. G rcadian Rhythns, The
) DDeQé‘éﬂt Q@¥hLAtBi ol ogical Timing. In: Prosser, C L. ed.

" Neural and Integrative Aninal Physiol ogy, New York:
W Réythinis yaf @928 jn UgBva 8re displayed, byrmanst orgpnisipg,gamging from

e B! 08B e R SHUESE s e o
aboud Ofe da;ZQi%_plgrﬁlQrig 1508 3h M@ Hperbtuld, t1ed rhithm {s190d9 "dNeadian’; (Konopka,
19, 1261- 269’21. Crcadian rhythnms are self 30
R.J. sud Baizsirnyy (A Bovrs NahtAcwedebCiuHEAr08: dhth-21¥0s of total
dar kness, but can be synchronized (entrained) to a
new day/ ni ght regi ne by environnmental signals such as
| ghicading i yeiae hdtden ratedyhs] eddogddiotis Biotigiqh padentakers (circadian
1993) Annu. Rev. Physiol., 55, il6-_ 54; Takahashi, J.S. .
clocks)gng prewpresent inRpost Iang rganismy giclusling ysnans Afupek dpects gpd bacteria
- 4 71980, BtRed Q68) ot I CiFAH] AR IBHARK SThe
(Dugl%g’%lé%'s 1%%&9 el%dr’ b%l%%?hlﬁ%ﬁ%ﬁé "bi ol %gai cal hyt hH;}rJé and
Physielpgl of BidoyiealiBtyngfIncProsselj @i.. bé iéerirdrapd Wiegrative Animal
Phyé2i81c<))?;/y,o 1'\2&:3%\76r GY%rIE%IgyS—i?s%s(/lggl% 91?3—54%; 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-
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
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such as daily fluctuations in behavior, food intake

and the sl eep/wake cycle, as well as physiol ogical
web@angzresuch as hornone secretion and fl uct uar¢DOS20051029053

body tenperature (Hastingsz M (1997) Trends

Neur osci . 20, 459-464; Reppert, S.M and Waver, D. R

(1997) Cell 89,487-490). 5 Genetic and nol ecul ar

stud|e5|nthefrU|t fl 0sophi | | anogaster | ed
such g5 dagly fhictragipanindyeh %\6%¥%9[3{ h’ﬂgg ashihe Saspararegyely, as well as
phy8§blo gf&q ﬁﬁn%@ﬁ@ﬂth&rﬁuonI@@@r@h&f Mﬂi ﬂ%?ctl!la@i@né fh body temperature
recoégnition of a pathway that is closely
(Hastittes- e (997} EctndnNewosgr 26 dd9dio4aReppert, S .M. and Weaver, D.R. (1997)
t{{?a g Bémtl on/transl ati on- based negative feed back
Cell 3‘( -ap, J.C. (1999) Cell, 96, 271 10 290;
Dunl ap, J.C. (1996) Annu. Rev. Cenet. 30, 579-601;

Hal I, J.C (1996) Neuron, 17, 799- 802). The core
el &hmntis and molesulei stodids imthe duiitl flyaDoesophilDmekopirster led to

ciucifiiep 8} Softrot W eEmsly e s Bp R e BP0 piydisnlgd o
recodhitMElIERDallihilyMhat 1§Qb%aa¢60kegl@hfééa ah@t: {eRyTiaz €
orm ng the transcription factor dBMAL t hat

trangriphionénggipoebased negﬁlvp\ﬁzﬁdgl@ﬁléioqpe(ﬂw@pﬂ 6361;999) Gell 96, 271-
d 1 | & Jkqge!
200 B L P GRS IR Py ey 17,7

802}. oTheaddr® E:Iénieh& of et @icadiag BERllﬁtﬁﬂlrdU*dprmeﬁqnﬁﬁSts\tﬁ o stimulatory
For several hours the Sr otei n products dPER and dTI M

protging dS{QHEBIMAL S0 o 3o spe 619 ihikitpry arateias QW%B?%WER) and
dTm%&sa@pwg at&g%ot%vg{d Bmctnlf; mgggza QSRS Fhelt cription factor

are tr Into t e nuc e In the nucle
dCLdKERd@MALdeitMrémmes bxp*reﬂsomﬁgafbl geses tegmidaDarssplota Perzod (dper)

heir o transcr.i pt of . dPER and
and B PAPHEEITIEES Gt ol ToHE D BFCUbRoB ey danscribed t
affo?cghgg%tgﬁ%bEﬁtaﬁﬁthH@g ?ésﬁe&%)ﬂyk &or Mvtral H8hrsdhe Bi(o%e?g g}oducts
20, 1103-1110; Lowey, "P.L. et al. (2000) 2883,
dPER8BrdABITM ar'éhgnthmzqd@ld@homrﬁe‘red irsth@mtotplﬁsm rezch a critical level,

and Bt SRS S L prepfhn R e e A B St s Mg bPER and
dTMﬁn@t&tﬁﬁas RERRN 10 gulﬁt%?s ém&mm rtraagdﬂpﬁbh,\/acedﬁﬁﬁmﬁm of dPER and
& Benzer, S (1971) Proc. Natl. Acad. Sci. USA,

dTHBI8déchnqsz aipd ac@ivation efsdres @thlmthyd@Q@K@Mﬁé sasts agame(Zylka, M.J.
e s8N R RSl P DRSSO PR aer on

has BédsSshodnltb e Eﬂi’e@dshaty elenidhein copebBig@iBaditiatdythnds & adult eclosion
(1995) Trends Neurosci. 18, 230-240). In manmals, the
(thewmr%@ﬁp 8 thgradult fly draam ﬂxesem) bhayies a%shkoe?m@ior activity (Konopka,

R. J & (%(nt%%lr @%7 protc.hIQatl lf’Q §8, 8&5%?%&% 21?& |1\§195,' lﬁ}mutatlons of

or rev ew see a et a ure
the ﬁaegme 3a@beitheRelppent(perd) dd Jeagthlenai/¢ the goriBd of &8&ian rhythms, while

Cell, 89, 4 490). The SCN clock is entr
nongeAsg, awat@a§/?ﬂfy Mﬁlése&atihwghmlp@}ﬁ i s leRayiqrs ah@f 3 1{5 Mﬂéﬁ Trends
B h both direct and indirect retina-to-SCN
Ne pat L\r}gy%ﬁ{% in, DDC. et al. (1991) Suprachiasmatic
Nucl ei: The M nd s O ock, WD 2006/ 023467
9053

PCIijrl Lrjﬁga%g)rgalls tﬁe suprachiasmatic nuclei (SCN) of the anterior hypothalamus are the
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,
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3 Oxford Univeristy Press, New York). In the SCN of

rodents, three Per genes have been identified and
waeb@ameB46and are designated as nouse Perl (ni PR€T/U$2005/029053

i nPer2 and ni Per3. The protein products of these

manmal i an genes (nMPER1, nPER2, nPER3) share several

regions of honology to each other, and each mammal i an

Per__gene encod t otein 5
Ox TR RIVEY BFESHONGH 06l 3@ ﬂ@ﬁ%ﬁﬁ 9}% RS P ggfes have been
1deng?1'\ﬁ ?M(m:lfoﬁéd ta'ﬂ@ afd ded Hgn‘éu!%ﬁ &€ nMusd Pérq S(HBE?B] ), nﬁ@W afWPer3. The

ound to share this functional Iy | mportant
protefinroducst wfdhesdo:tmnm)ﬂmmme& énP\E@ b wPER3mPER3usharosevhral regions
PAS. donai n.of i ns r nmessen RNAs . .
of hpRigey o 53 Othot ??CF) é‘%ﬂé‘?@al&?&c’? 9"125P e “Rf® 3%14%6@ with a protein

dim&ii# £ [dBhafPYesfidted a8 PIART (PR i§ la) abr%ﬁ?ﬂn‘&%ﬁth‘erhrg%fée roteins PER,
positive and negative regul ation of bi ol ogi calp

ARNT ao# Sprumhtwshmm famdlmﬂmnm@ant dm@lzahomcbomam) that is highly

hompfpogs ek Pits gy PR PR o f e e (g R REA) and

protéﬂqgvelé)@&ﬂla@@@ﬁﬂgﬂtﬁe ci-rcdﬁlarﬁdlayadnd atel DY fatdie H{v@[‘vdﬁn both positive
1261-1269). The manmalian honol og of the Droso
%l mﬁ@%@@@ﬂlate in

and negatiye m@gw@ncqféhfe@wm@pah@@d@rwt ealyasPER] ppd
rsr G SRR ol RIS AR NRRTIN ) B0 AShRE U g aown)

Celig ges3-¢064; Ishtarkir; PPRei it (GQQT)IN@IISn nm,ylzameép)e pl“lfec:aatnmahan
the function of PER-TIMdinmers 15.in the nol ecul_ar
hompipaeliife Dapsophida iaherar ivas clanee apd designatrdasemimg Howgvgr, there was

no e%deﬂ!:%fqr (A8 InT &ﬁctgﬂas atdldgous 1é Hose %&E‘ﬂﬁrm Drosophzla and it

0SSl ity ist ythnms 1 n”PERT and PER2 f
was mag@stedethatﬂ%fédBEquntewpeni ay haegeplatel thh éunctlon of PER-TIM dimers

i SRS B Ml FR5 SRS B B

Neu?(gn £1.11785-1952P A fbtiRg" ogs%lﬁgs 1@% hyTRRs i-PER 1 @hd PER2 form negative
97) Neuron 19, 12 é) 1269). nder st andi ng

feedbad:lek)om thehesgtilatectbe tnafesriptj ened gcm‘ntyt cbféhwé:mmr@tnm (Vla their PAS

clo rk .has een the subj i nves ation
origS Y RE R A RO BHy- S YRR S OpLFTES (SRARERLP. ot o
(1993%&%41\;&@5@%@“ on that the nPER proteins would
function as negative elenents in the mammali an

feedback Ioop PER1 is believed to be involved in the

gglbdeﬁi %;tlhg%é)lgp oiotfhe %l%eé }n§ 9 e‘é rr?@l%%irﬁ%xgl 2?1 %gclzlgr\])&tgl)efk has

recent evi e nts

beeﬂl theGubRet dfimudhhiavéstigationp aIHa:VmcﬁlHﬂ $bdlspy J¥ltid mPERIroteins to
1999) Proc. Natl. Acad. Sci. USA 26, 15211-15216).

dP 9 thersxpeqipian thl the BRERaRInS BRI fEctiPR as Bpgptiypeiments in
the lia fge%bgéﬂal% é ﬁ)é usijg%&gé@g) bedhydIGed gxutﬁé n@éaﬂhg ?eégulatlon of

car oxy portion I merization domain
its cavistiarstepibsh inahe feadbak logps bet recen evidehcel pogiits talimbking involved in

the Spurp e ssEnen i bat- ot i (P epetroe b Atk S (AR Ss11-15216),
PERXA S Ho@wd clﬁ?&éﬂe&%& %otaﬂ daﬂaplﬁlﬁﬁm Eh&t!ﬁﬁ mRENGnPer2?¥"y, lacking

icating t y regulate nPerl in vivo
87 r(ss?ﬂium;ga,t ths. cadjoxzyl por@m@ QQDhGIMSJdlmeﬁﬁ@uomcﬁﬁnam 7Bve aRESPened

cucla\cgé% ft:)gq $ Hﬁrlgcg'fna{ h é‘ltncgl&f%ﬁln%f qtﬁﬁgv% atr?l?/thlrrﬂmtt}b 1% complete darkness.
The mutation also diminishes the oscillating expression of both mPerl and mPer2 in the SCN,
indicating that mPer2 may regulate mPerl 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
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central clock (Shearman, L.P. et al. (2000) Science
288, 1013-1018). In that study, PER2 was WD
wQo@6/02R8467 PCT/ US2005/ 029053 4 shown t o bi nPICT/0S2005/029053
cryptochronme (CRY) proteinstand translocate to the
nucl eus where CRY negatively regulated transcription
drl ven by the CLCI:K and BMAL1 positive transcriptional
npl exes. nuc ear entry, PER2 initia

th
show@scr bing & %ﬁy CHbbroyisadiHapYerse 14 %‘5 EPPQF}?%\jheTC CRY
negﬁwg ; %ﬁl%ﬁ‘}fah %n %v@gxgghe @@Kt Anldl A ATRCGRAMVE Banscriptional

udct1on o orl'y understood; 'however,
comnplexbg. PEp&n kmrﬂmimntry ER? mitsatdat the pefifiee trnonf thlerchwd;tlbarposmvely

act t observ and t re PER3 een .
rog A G AT B AR PSR D PP fatpt PER s

poo%ghf)&l’érst g(ltl W%exé ggg@%g?;‘lﬂlocko{f nﬁgi a%%l:glne(&fégg%r} tMgéad%arr]l Ziatctmty is

obserRERapd ttesifos HER%h@dleemmggeetad to ot ineplvad dh theaircaddER3ontrolled

ourf RS BR L. oo OTEEE AT BB 1 s

repRAHA IR ?fotélﬁs Fitdra@qhifleash @Rk nd that RPERGN a6 KBIVE as a carrier of
K. et al. 999) Cell 98, 193-205; Takano, A et al.

mPERDe) mPERBI0 ﬂ_vémg dhesn indg the nllglsquiz)ch lpﬁ@%% &mfhe gensration of
th
cirefija} EafiZANRE SR et &€ cf ol FEPRTCOR SBTINRAR: Jafkho. prgrat

(2000)/ SEBY ERRérs Ay iloRNCE). t hat a specific pr ot ei n ki nase
15 requl ates the Drosophila circadian rhythmwas the
di scovery of the novel gene doubletine (dbt), encoding

S e e M RN

regfiate e Juratddrsefehs eydhut ﬁhe firss génetit beideliote th&tsaﬂpbcuﬁn pastein 'kinase

al tered circadi an m NuII Il eles of dbt _ res
eeil#ehiidsn GWF%‘P% m FreE acoaﬁmﬂfttf\ Gel Bgorpubletime

(ab1)EREB g& Rk‘dtaﬂ%@ﬁna@ﬁéon%eqéﬁésx (PRtAL et (P@E)t@feﬁ 945 83-95; Kloss

ase (CKIE) and casein kinase 16
B. eBaﬂt K998 hEskk 94 H¥A 0D e Missnesvmutatiohs imdhe dbnegm in arpdtered circadian

ey S o AP R S BRI e
Cell 94, 83-95; Kloss B. et al. (1998) Cell 94,

97-107). In a study with human enbryonic ki dney 293T
celTte mammeharskieatee doost clhsaly fedated eD BTrirgcashipBRase Ie (CKle) and

cosqRoTEERRTEY) BT PERTAP R OS) OTPIER | e several
stud?éslﬁ%(/e sl]ifhf fh'%? ?ﬂ?éﬁésﬁﬁ&?la@% B@gseaanlaa]{ufrnah ]?}f;{Pélge JL.etal

appr oxi s whereas unphosp

(1993 ERN 94e BBJ%EBU(S;E 8bkeali (199$)eCeled4, 970 7hokea §thd w2# human
hours, ggesti n% phosEﬁlgoryl ation of hPERL | eads to a
i G9-

embm@me&si@ey OPF eellsiae-tsangksctediwith wdd-$yrerhCldea hPER 1 ghowed a

Rl TRt Bl  ELR Ty F  s

studyCtiehbsHosrlesd BPER 1 ¢t @ hlaHdiTe 6f ﬁﬁir@ﬂhia@eﬂ amﬂv@h@ﬁrewhereas
i nst g)bl ftlmt Vi el haber, E. et al. 2000})?@ Cel |

unpBpsphorylaed 1 mned@p{l‘gﬁ@ thp\celéforgpore(t Qé)hop§8g1ggestmg
pho% foh ﬁ e hPﬁlpreg(&SZt)o a decrease in protein stability (Kessler, G.A. et al. (2000)

NeuroReport, 11, 951-955). Another study also showed the consequence of PER1
phosphorylation by hCKIe 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).
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WD 2006/ 023467 PCT/ US2005/ 029053 5 There has been no

bi ochem cal reason to choose between CKIE or CK18 as a
w@edoeeidal regulator in manmals until Lowery PRCT/@BE2005/029053

[ (2000) Science 288, 483-4%l] found that in the

Syrian Gol den hanster, sem domi nant nutations in CKIE

(tau nmutation, Ralph, MR and l\/bnaker M (1988)

Science 241, 1225-1227). caused rtene [ rcg%’(hgn .
dayl s hss Drersngioehasnis aa%somcfmosg HRENO3Y 58S K28 a potential

reguflhoAliBhals uflif Db Fery 28 L 1GB00Y RAHe dsh ML 19 Fo il fat in the
activity resu | ess ER phosphoryl ati on wit

Syripii Siden bhlaynstet, g;bﬁmddrmnwhtsnuratlwtm OIKds fiae muPERM Rcat;éll M.R. and

Menghe MiTAER St 24 dr g T2nisp aXpor el GiEhdian day in both
heteé&gg&g,l @9 hi E&i S 2BBY (28! 15 AnBald. nmqhiﬁﬁistaﬁber@au&e@tws of CKle

an r mC|ty by post-translation
activitydiculeetin &nss BERmiospliardatien with pmsumebluyslnmmyem cytoplasmic

hPER? ho, F. 10 et al. 01 Let t.e
PER&%@E%“ %f%ggg%g%gfedl Hﬂ?ﬁf’gﬂ gﬁl%?féqzagf%d Cl{Cﬁ af gp'%las SMSF‘T recently, it
has B@éh%ﬁggétedl AR I5Gh Sy 2106 b&RIVBRkH %Dre‘gﬁlatlidg@ﬁcz@férﬁhythnncny by

/[ or CK15 provide a novel neans to ghase shi f
postrteasvelatlph aodifreation ahmemaegtian glockipsaieias aHERS |aadthER8 [Camacho F.

et alta k%&{lﬁi‘@g ettte%sf ‘iés‘gl?iei’ég gl (5)?!%%1; rq“lgﬁg%lﬁn&)gtgrs &%&({}5%&5&[ molecule

inhiBigde, B nfanmBBliadd BndandT KK a8 CXIB pesidiga netdh askans © phase shift or
cells to identify conmpounds that alter C|rcad|g
resef W?tcﬁﬁ%dlﬁh%lé‘ék o disessed bdapotia@ltamatien phgraadengbythm pay find
| QOr human casein ki nase
utlh%foFo p grog %%H@Soigﬁg%gé[ ock proteins hPER1,
hPER2 and hPER3 For exanpl e, HEK293T cells are

co transf ect CKl e and Per| Per For the
rpOsRALK ebartn %@S%lﬂ%%s SapaaR By oS axedls fepliffsgmpounds
that %Fgrh%éhﬁah Hﬂ’tl@fhg Bﬁs%dtoﬁ a%@st%bﬁl%@ﬁiﬁ@ilteﬁhgltl%g%ﬂl@ of human casein

roughput cellular assay (33rd Annual Meeti ng,
kinaSe ¢¢ adidior ienanosséin kinahip V& trophosgharglatetde Bumai stock proteins hPER1,

e R o o R Dt S PR s e o

Perlr OritREp J[?G&fo evdlngiRSaYele ey of 6K inB&itidn and CKle inhibitors to
fibroblasts stably expressing a Merl-luc construct,

circadias biehnglyl & hl@htth@uébmlélcnﬂlﬁalt dsety @B tAmmuak Migeting, Soc. for Neurosci.,

Novreg%) ?—221 %bogf t/}bﬁﬁ'f\c ﬁgﬂrlf g r?%?l agé4 Znar{dl %@4@% \x(;a%lc{e%lgged in which

circAd i HHA gohlt @B tmdnifopad inQMBhtiovaiRl. Ty 5ssa§r b@nsmts of Rat-1
repeated neasure format of the assay perm ts accurate
fibreflasts epbly Gupietfie gg@ég%ﬁgmongfuo{ Hlus ena ling the determination of the
n
rhytﬁl%rug L Ivé{i:&{r ﬁﬂpgm erd ﬁlg)?%(g% ggltv;ﬁwocfells )%k&pfegt‘r%m‘)p%shﬁfaﬁng fhciferase
acti s By trfcbhit@hﬁg loghtfomtput iov@rasdivexnl drgs.i Dhle selptatedinieasure ﬁ&mat of the

Sl eep. di sor ders have b; en classified into four rdga«l;n%enteffectSOf

assay AeEgist Aeyrahand TeRadyeie qRsseraPgRt of theongriEatigar
l '&4&fite CKle inhibition t
Ol BB R 2 PR A BRE I BOieS HRARA, KR 1l CKTe nhibiton to
circaditiepariod afergiioaposed sl eep di sorders for sleep
di sorders that cannot be classified due to
insufficient data. Primary sleep disorders are thought

t 0 @Ldp@sorders 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
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WO 2006/ 023467 PCT/ US2005/ 029053 6 from abnormalities

inthe intrinsic systens responsi ble for sl eep-wake
w@ewenzi4sdn (honeostatic systen) or timng (cPCT/as2085029053

systenm). Dyssomnmias are disorders in initiating or

mai nt ai ni ng sl eep and i nclude primary insomi a,

hypersomi a (excessi ve sl eepiness), narcol epsy,

breathlng rel ated. sl eep disorder,. circadian rhythm

fromy a@@&na 145y igdhe gy sEBImiPROngblsder YeeRepigksgeneration

o
(o PEkdes§tom bt HRlG (CIERAM glep” TSR fEURYad M initating or
malﬂlﬁdnmgasleﬁ;ﬁamﬂl ingudd p.[etpanyrmmrnm&rhypesbmm&t (eveessive glpepiness),

Diffi It e n e a oc
narcPlegiren Paaaeiai Spg Fisp el oaia FBGEm sjoep sisd et dyssomnias
not bRERMEE eyl | ﬂﬁnbﬂ’yﬁhsto%ﬁhé istc‘ﬁarabféﬁ%e@%y BetRA i3 month) in

concent ratl on, fati gue and nal ai se deterioration
dlffxoﬁltymbnhltaaﬂnhgrmd imedithiomg sBiepeadf aon-résyarhtivesilenpp Difficulties in

dJsorders ude jet lag. to ndr t work .
slecbygansci dist B Pibimeeien gk W HeS Ry it SEifpairment.
1nclﬁ’<ﬁh§¥l§ﬁnﬁé ﬁﬁﬁibﬂh?slﬁss SHuRehtesanibonY4@nabn, fMitue MAGHAAAIse, and

A. nin Annal s of Pharnacotherap (1998) 32,
dete@@@i@gpf mqqdwmg ingRiveEon. nChcadgncdythan gegp @s\@rdglisgmlude jet lag
enonst.rat e a
syn Pglgpsrﬁt I%ork a][ g%gls rgllern \Q@gﬁﬁ} oJ(ij glg%f pha%g 81%5 gﬁ@ H%i%}? dﬁsfleep phase
syn@foheL(SD OWhener, ML.L. AFpgner aﬁth\SAOHem&@Q.&ﬁﬂalQ@f Pl%ﬁla&ﬁﬁérapy (1998) 32,

s been generally accepted that with age there is

6806691531;1&%@14% aforrge skeep padiigm fepensRtedy gr§¢t§%wa%ﬁfelness as a

oo A 4 B BRSSPk Gl o

Physiok Y2002) §208G2-842)C i[trfm&ﬁeangqmbaﬁlg aca:quyecBIJhﬁif\erth hge there is an advance
gualitative an uantitative , further
in og&@Fﬁslﬂmp.rbﬁ o5 e 31 e oy féﬂ% s qw{t}ﬁ Slepp (A bPRysiol
End@&%dl%eth@Q%O@)%%Erm CE3603). s, %E?%C%ﬁﬁg@h?@f &GHcaGin phase
can cause s di'sorders ‘and a ents that “nodul ate
maycsuffea di qralitdtive tami qiianfitatngdérness asafmruhnm)@nm&edfoy @kerations in sleep

witgiea ok nf o e TRartiarS Sitle hisPhn biadidi S ixcRiie steep

dlsoﬂié?ﬁ Qndjhg%%fs‘:tﬁﬁtsmomg cﬁ&a?ﬁ%[rﬁ‘ﬁ&ﬁmﬁél@y dhot Qseeﬁil ihRfbRor of CKIe and/or
depressi ve disorders uni ﬁol ar depression"), bipolar

CKHi, sy dhe msefubifod thwaansrdmﬂe ep BisswslérsoandparteBag)y @lﬁ%ﬂdlan thythm
1 @H!q%g nood di sorder due to a general 25 nedica
SICCRS tFSn and substance-i nduced nood di sorder.

Depressive di sorders are subcl assified as major

depr essi ve di sorder, dysthynic disorder and depressjve

di Sdpekisprgers ase ﬁ@rdﬁﬂg@t0§%§3@ﬁ$v~°e@lsoréplﬁdl HHPY ERspign”), bipolar
dlsogae%s gxﬁ%zgsdﬁo& ?éjl%a%§d Bf} 8&1@%%%}1%”51% ‘?ﬁoo?l'lﬁs&?&%u@&o !algeneral

een o ser he speci
mediSgasadidon pad $ubstancsmdudeel mpgl disctden ]D@greﬂ'swedhmms anee
di sorders that are recurreqﬁland t the ern of
subglagsyiedps Rag esqlapaessiye disquders qysaymis i Prélﬁr PHSEiNF dignefer not

othd W& g&:lhéd dB\AgJIanE QfsordarLt: @ as8iffel Y bi ? RO @nd bipolar IT

overeating, gai n, a cravin
disarddrb dhlydrbete sbsetvednhat iz aletléner 2&ea$’(m1abpatt§taﬁ’rcmsshe\appl1ed to major

epi.so occur in a onal p
dopiR e douE: s suet i 15 BRRBRF L g alepreag epfodes in
bipd1&# Pliisorder and bipolar II 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
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depressive disorder that is recurrent or in bipolar

di sorders. However, within the bipolar WO 2006/ 023467
wWEAN6ERGD5/ 029053 7 di sorders, a seasonal paPCBUR2005/029053

appears to be nore likely ih bipolar Il disorder than

in bipolar | disorder. In sone individuals the onset

of mani ¢ or hyponmani c epi sodes nay al so be linked to

d1sog<fgegg gslggs[%gg]\r,gﬁtggs\%{]maq-srgg p%M gﬁ)téeelrﬂg‘é% Prgli)]lgg ag gﬁ sorge?rttﬁa%r 12 bipolar I

disoridY & SMSinl dﬂﬁ&\%ﬁ'ﬁsﬁé oW %E Hifagﬁq{r hk?&'nﬁl‘ﬁg %Eg?%ésggﬁ%%ﬁso be linked to

persons are at er risk for w
a pagiiudadesonaite fvenmt -epeceaspnal patté&dippenrd Qv ay withrisiwode, age and
wi.t h seasonal pat.ter.n Seasonal affective disorder
sex.(BygmyIonce P RSCE oFiffurEQPr JRAE oy QES] PeFEsmi gt & higher gisk for winter

depl%kgi{/é/ ggtﬁsd?fes a‘ﬂﬁ%‘mgﬂeﬁ Qérﬁgﬂri]ste;d@)% td 90% loe p@s@&?@ﬁﬁ ks &M pattern.

St ati i cal” Manual D sorders |V
Seagohrkaffartive Bsguier (84D), aAsmocimimboly: ustdiratha dmratureamda subtype of

mocftardiy ekdn P iea i ORGP S BEor AR Disfrders TV DSMAIV)

(AnRei & Paichiafri ARS QR aioh ODia gl ahdShfsilanMaadalf MéRal Disorders”,

term"wi th seasonal pattern” when describing a
Fougth &isliyiva, TpﬁtR@@ﬂO@anﬁ]mgton privveticea Rsyrhiatgie Asseciation, 2000) is

den?;[g? gy etsrrn(le "Sgllﬂbgg&s&n@ &Bgér%r’ z;x{]__nen %F?C%ﬁ:)%le r% 9eaf(§n%f g%t{ele-n gf major

deplBSM(ié‘ldcafaﬁd d¢s (nlSiPB)ar # Bisordler bifabar. 11 di herdehalr ﬁ@ﬁl@éﬂt sidj@rdepressive
i agnoses_of depressive disord

disogdss (Bl damdit abr et J- Raycliatry 61519 gp,\f@%ﬁ@,o'd"ge characteristics and

gl B el S PSSRk Bl RS nA SPBERA i
bipdlardrdiseafiat bigelar Esdisorderdingd ceatena efﬁentxslam:ida‘sgnl&@i@nﬂ)ﬁi‘ﬂ l”Vs

characterized by recurrent depressive episodes
typlcally in wnter, have been shown to be positively

t
ctglli \%\éﬁfg soérfé%?sfn 199 %S%Q%SQ@ESOW% SMD fhat is

chamutenealsbsofectmrmgrdeptesgm eplsroelaas typroally on weted, hm‘tesbamtshpwn to be

ros R SR SR ASS S  e Gob SEABEhORI SR o a0,

109nﬁf7 &Pheséﬁc@éss ¢ 'bh?li‘t ligh® Ereétﬁﬁntt foe haRG with SIAreaid Bhjor depression
i ght. These hypotheses included the "circadi an rhythm

fes‘ﬂi?@m fh@@lf@bsalheftsemlgldrwp@e&daéo exnliiddhe wadealyinganéabenisprof action

for (s g nealiE PR S S ERR kIS BfPleGE ol B2 R0 i
hyp@llheﬁb” thatGuggesls thB%Mﬁdiép@és@&ht effeQ WP bright lidh Zotﬂlﬁ@)): asdoBiated with

upport of the Iink between Ilight ther ap’é
pha%q -yhifiiaidhe irspdiampacenalier Falatiielty sleep £y amuegﬁlt Can. J. Psychlatry

L A T T

clinehflgeffestvmeipht terdplydh inajdrelepieysi epgieardsrstoaudte la&bdccﬁmiltant shift in
the phase- shifting ability of the i ght therapy
mrce@%p&ase.an@fheaqhmca Féeciiyenasapt bgh @W%?NRPWSG%WPC@%M phase-

o % tﬁ@ ADLr &t a2 The J00R) ofFYsiology (2000) 526 (Part
Shlféﬁ%éﬁ}lg’tzr yth gglbl 41%%\7&%9 7%) ah (;F A‘re ti ona} swgcmy_( ) (
3), 683e6%M Teiras diedn Astiowent Reyektiatry €201 S81P- WQ nﬁﬂhintlctnlaﬁy, light-

ef fectiveness of t har macol o 30 treat
thergy Bas Reep sn %a"&f@]%‘? %%@SH%%‘SF%FC%‘F“%\%S of t P}@FP?FOIOglcal
treafPadift RF Blafof dephe BordBARBenedetti et al., . Clin. Psychiatry (2003) 64, 648-
653). Thus, inhibition of casein kinase Ie and/or casein kinase I8 would be expected to cause
a circadian phase shift and such inhibition represents a potential clinically effective mono- or

combined therapy for mood disorders.



10

15

20

25

30

653). Thus, inhibition of casein kinase Is and/or
casei n kinase 15 woul d be expected to cause a
wa@Roocani4en phase shift and such inhibition repPEFER1085/629053
potential clinically effect§ ve nono- or conbined
t herapy for nood di sorders. WO 2006/ 023467
PCT/ US2005/ 029053 8 It should be noted that sleep
di sturbance is a criterion synptom for many
psychiatric disorders (WV. MCall, J. din
PS e &l de APkt Qgec{{ SRR andOk a SiferfD)s Ir?}t&ﬁ_rfor many psychiatric
di sturbances are a common Peat ure o dgp essi ve
discddes (WeV.MaGall,i InS€bmmPsychiatry KZD04) 62 sugpki@)r Dad2e Sleat disturbances

stc BRI IEH 0L JPRECEIF GERHER e PPtk dEcseep digybpf thatis
freqﬁéﬁ&é‘ﬂeﬁéﬁéﬁ 10 H2BRsi60, dcebPRb il dYor 989 S depresf&LpHieh@IMIE. Thase, J.

evi dence supports a common pat hogenesis for primary
Clin. Rsynimrtzy Q820 rtd) (svprdd @), €83 1y.e Adewounldang evitdertasupmats a common

hypot hesi zed t.hat corticotrophin.rel.easin act or .
PR S S A R AL Tl GERETE F P b b 1eGh ypothesized
thatRB&fbRbphif 1basirsd fa6®$ [CRAhefRESit) e gandﬁbgﬁ&ﬁﬁ)osmon or

| eading to ex%g%erated and protracted sleep 1
posgblytearly atiese sandasiegseipdReaapliogess d¢asdig toiepaggemted and protracted sleep

. i r cadi 1 Ci. i. - S .10 . .
oA A0SR B T SCRER POy G gorton wnder
nonstke3 et cvaklitioax prag $d yarolGnShe hborednd sidspfvakaBriprEssiddoChS. Richardson

J. Cin Psychiatry éZOO%& 62 supsl 10), 39-45). Thus
and Jg Bieths T+ Gt Pashintit@001DiG2(saph K0k ¥R Thysy agqrigt that modulate
cireFH TR rEiry 10} Rl 009 GARG) B EsBAIAE JEBY & casin kinase 15,
maydepusefs forgredirsart oé deprasseve disefidre duis tooeffeCRForsERFatdretion.

15 All of the references referred to herei nabove are

i ncorporated herein by reference in their entirety.

Thugy) bf thi $ef@Rn8dY Bfeckre@fto hétbabdVeant {iRBroPatbd RM4bM® Aeference in

series of substituted 5-am noal kyl - 20
theifl éhtirefgfol e- 2- car boxylic aci d am des and

6- am noal kyl - 1H i ndol e- 2- carboxyl i c acid am des and

rel ated anal ogs that are inhibitors of casein kinase

| Tk $ i9Bh 86fecttdTdhiRtimntiOPiEsbSideh sbhésSof subdtREdkd 8hminoalkyl-

becone ggpar ent fromthe detailed discussion of the _
1H-ingiplerd-cerhox Histaci bihisias andsommivrn ol LHBdpinvEaboylizsicid amides
ane SIGREFRL M UBTPEP AR IPEL Ll By mg gy o o i

invén@bfiBbénhe pdrentBdin theiediled discussion of the invention that follows.
6- am noal kyl - 1H i ndol e- 2- car boxyl i ¢ acid am des of

formula 11, and the stereoi soners, enantioners,
racenat es and ta%g,mq | RN and the
phar maceutical | y "accep lz}g{(e)ﬁ?g?l?g ther eg‘?l,\l as
I NMiHei presest iaferhiomgnoddsedubstikited Searhinoalagh 1 Miihgole-drdrboxylic acid
et hods of _using the conmpounds of formula | and . .
amiflesy ¢hipanylp I gad ﬁﬁ%?lﬂ‘é@e@gwﬂgb?gg@ ple-2rearberpydic acid amides of
forh18 & Widthe %fergdiﬁﬁﬁéﬁ,%ggﬁ%g?éré%&% esogndttﬁﬁgxgﬁﬂtc{g @hid compounds

nervous system suc exanpl e nmood di sorders
anditincphadinacputieal br acdentds saltsghetesiy pelmhibitorpof famman casein kinase Ie

.di sorder argid Pi gol ar [ .
activity, and methods of using the compounds of formula I and formula II as pharmaceutical
agents for the treatment of diseases and disorders of the central nervous system, such as for
example mood disorders including major depressive disorder, bipolar I disorder and bipolar IT

disorder, and sleep disorders including circadian rhythm sleep disorders such as for example
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di sorder, and sl eep disorders including circadian
rhyt hm sl eep di sorders such as for exanple WD
wQo@6/02R8467 PCT/ US2005/ 029053 9 shift work sSPERPS2005/029053
di sorder, jet |ag syndrone,9 advanced sl eep phase
syndrone and del ayed sl eep phase syndrone.
Accordingly, a broad enbodi nent of the invention is
shif %Iwggf Cteee% i a R %%gg?rgg)engqga%%ug‘lgeggg%e\ sfy%glrr{qu%e c}elayed sleep
hasdd mqﬁeeln XIS Sor S(O,,; 10 RlLis Hor
P aCiS-y][l R2 is NRSR6; R3 is aryl or heterocycle;
R4 is Ci-CBalkyl or halogen; R5 is Hor G -GC6al kyI

15 &O@n;ﬁy 83;1})11%%@ og%gg &@g,g.qR gg p&v&ptlo%pﬂ%%cm % & compound of

fonﬁ\ilﬁﬁ@gorﬁi@iﬂﬁw ), aryl (C2-Co6al kenyl ),
di aryl (C2- Ceal kenyl ), heterocycl e,

het erocycl e( G - Co6al kyl ), heterocycl e(C2- C6al kenyl ),
hydr oxy( G - Céal kyl ), di hydroxy(C2-C6al kyl ), acyl

G - Ceal kox )"bonylxzaﬂél (G 20 Ceal koxy) car Kom 3
car banog) ( Ghal kyl'), or _P; RO {(ByH a

: Bz het er ocyc

are attachedsJ ors ocycl e; 1y, Qor
D-Ala, Val, Leu, Illqe Ser, ﬁ?r Met , Pr\o Phe,
Tyr, Trp, H's, Lys,RArg, Asp, Gly, Asn or Gz{m 25 m
is 0, 1 or 2; nlslor2 or a stereoiso an

enanti omer, a radenate or a tautonmer of sai corrpound;

whe@éin

X is S or S(O)y;

R; is H or C;-Cgalkyl;

R, is NRsRg;

R3 is aryl or heterocycle;

R, is C;-Cgalkyl or halogen;

Rs is H or C;-Cealkyl;

Rg is H or C;-Cgalkyl;

R7 is CH,NRgRg wherein
Rg is H, C;1-Cypalkyl, C3-Cgeycloalkyl, aryl, aryl(C;-Cealkyl), aryl(C,-Cgalkenyl),
diaryl(C,-Cgalkenyl), heterocycle, heterocycle(C;-Cgalkyl), heterocycle(Ca-Csalkenyl),
hydroxy(C;-Cgalkyl), dihydroxy(C,-Cgalkyl), acyl, C;-Csalkoxycarbonyl, aryl(Ci-
Csalkoxy)carbonyl, carbamoyl(C;-Cgalkyl), or P;
Ry is H, C;-Cjpalkyl, heterocycle(C;-Csalkyl) or heterocycle(C,-Cgalkenyl); or
R and Ry 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 Gln;

mis0,1or2;

nis 1 or?2;or

a stereoisomer, an enantiomer, a racemate or a tautomer of said compound; or

a pharmaceutically acceptable salt thereof.
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a pharmaceutically acceptable salt thereof. WO
2006/ 023467 PCT/ US2005/ 029053 10 A further enbodi nment
w@booblz34pT esent i nvention relates to a met hod POF/US2005/029053
inhibiting casein kinase 18 activity in a patient
conprising adm nistering to said patient a
ther apeutically effective amunt of an inhibitor of
asei.n ki na of th resent . . .
TR CREPdEst SR8 PR HAEVPOPh FReb ol dd Abiting casein
kindk TasRivith in 8 phtidt b¥mbhsiAe Réhin@diérinpOioRhidS1alBnt a therapeutically
adm nistering to said patient a therapeutically
effeeti feeamnoupé of  inkibif obcasoimdonasd Iof fornula | or formul a
1. Another enbodi nent of the present invention
relates to a nethod for treating a patient 10
sufA@hdt@nivoaithent OF SR PEE e inbrEdh delted 18 h nRfRIdEdr Mibiting casein
i nhibition of casein Kinase |s conprising
kinage| g Attty in pgaticnt sepriying paRmideinsdospidnationt|d therapeutically

ctrefyea it pP Ry st R E‘?‘\d RhE Fwenm ov 15

As used herein, "stereoisoner" is a general term used
for all isoners of individual nolecules that differ

onlARqtkeT CRDOEIME, PhieresERt InKEIiondelates 19 A mefiaddor trepding a patient
suff%ﬁﬁ rﬁﬁear(ﬁgéa)&Q Hp&ﬁlsoﬂd&czlﬂféilf%?atgﬁ by H{hlBIHBIg 6f &a%girﬂ%lﬁse Ie comprising

e I oners m xtures of mrror inmage 1S0
adm@nisteangtces;ud partmn‘emherapemnamﬂgsffﬁctg@mlmm of § Compd)umlnﬁ formula I or

E{ i soners, and isoners of conmpounds with nore 20

fom?”ﬂ%\ one chiral center that are not mrror inmages of

one anot her (diastereoisoners). The conmpounds of the

present invention nmay have asymetric centers and

occur as r AVERATED DESCBIPTIONQE MIEE INVENTIONI

di astereoi soners, or enantioners, or nay exist as

geonetric isoners, with all isonmeric fornms of said

COnmOLBA Serlef, ﬂﬁeﬂeﬁﬁbﬁh@ﬁ'ds h Igeﬁéaﬁ B S8 fol: Y RBideRbS indlvidual
As used herein, "R' and " are used as conmmonly used

molpqulesrthairdigerondyinsthe yn@ma@@h@ﬁ their gpaes ifliSDaC@o rihie drrregierepisomer
incl %es?m%% rﬁ%% (ﬂ'}xgr'é (en}ﬁ&oﬁlgx{jﬂ F(turés rﬁggtf(elgomers (racemates,

fcon cen

race@ili® akXuER), [geb@biriesibitianobdr BIZ) iHonibis, ahil ﬁsoﬁsers( o ndOwith more
second | owest) when viewed along the bond toward the

thany ugediralgengsr 'fw ARF I anrmwén%géﬁ Gl 0@ anoges i@@%@rymﬁ@p@qsb The
cominSuﬁcﬂq}f tlféé@%géng va@ﬁ[’ll&f"mg{g hﬁ\r I;Iz?x{etﬁceggn‘?efrs Wl& {;l:cﬂr as3161cemates

ounterc W se relati group priori
raceflic gtietates} indsidah dlahtemsbﬁnemh enenandvmdrsabomgy exist dS(g'edmetnc

1sontbq(1)‘%val)%g1 ﬁglgiisllgjgy\ésg / If g%lafg éL?I;,J |bg;%%ﬂgﬁécl;cﬁlrnltﬁe pr%sent invention.
prioritization is f| rst based on atom c nunber (in
order of decreasing atomc nunber). A listing and
di mu bereof, "B hud 13" ez ues] as onmanandylused in organic chemistry to denote

SpeGHIc %qn% g%?glotf rlgl%h&];ll c% &nlgﬁmo&?%%élﬁér%%}s %0 that configuration of a
chirllCEAPRORY B8Nk 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
(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
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11 Lewis N. Mander, editors, WIley-Interscience, John

Wley & Sons, Inc., New York,1994. |In addition to the
W@ RjospSu6system the older D-L system may al soPOEUSHE029053

herein to denote absol uteltonfiguration, especially

with reference to amno acids. In this systema 5

Fi scher projection fornmula is oriented so that the

Lowfiy Sy Fendess S8R5 Biter G5 B Brec At Wl aply e Ve Yofk, 1004

conflguratlon of the isoner in which the functiona

(det er m ni ng) grough’ls on the right side of the carbon
at Innredighn fathedBRy(R) syaiean, 'th_e olderﬂMfc sygfent ;ay plso e sddrherein to

denx\% aﬁ{bhﬁt%: g?rlgfrlglﬂﬁ%ﬂ % c}all %hhrgf u%né:)%tg gencoeac&)(%s ? 01%"3 g?stem a

FlsdIiEﬂ‘ Iﬁbjecﬁ@mﬂﬁﬂmﬂﬁlstohaﬁted kb f}ﬁt thfefr@lfﬁt%aét Radoh ©F therthdin icRain is at the
position of one (or nore) nobile atons and in

top. eTl&:l@rﬁBﬁ "Bi' 4t ysed e rfmﬁesemdhe aheakie eonfigarasioarpd|the isomer in which the
e " "
funéti% Eellgggl{églmgfnsgg%%@ I i) e@? sfgi?‘% }ﬁalzn{:aﬁﬁ@ aé rt]lgeI éﬁﬁlal center and "L",
thata>lftlmha¢mer 1fh Sviigtdit ecar themefgr oup having fromone to ten
carbon atons wherein said alkyl is optionally
substituted by one or mor e hal ogen atons. | ncl uded

W AN el RErelE aﬁhﬂﬂne?* or Qﬁlﬁ&ﬁ!ﬂeﬂ 'fg/e?;@rﬁ BYihe cg@;%i%}%ﬁ{lce of two (or more)

propyl, 1sopropyl, butyl, sec- tert
conlppuridsubatcﬁhrﬁtmrn ep@m)théﬂ andy methé ytb$itiom: bf areojoe tdoyd), mobile atoms and

. hl orodi 1| or ol h and the |ike groups.
in o Attt T e ARG REL IR GE o et Tuper hor
used al one or appearlng i n conbi nati on with anot her

noi ety 20 such as for exanple arKI(CJ Céal kyl) or
hetAsruseq bﬁr@(lr,:iﬂ@léilrkfytS)to agptarated aenebramhed&hklyllaéplyatic

hydx%%ax%r ﬁ%gci%f 'lﬂﬁ%g ng one Foeter(l) \c/:v?rlbﬁlz gté%gs?wlgc‘?rélﬁ C’Sﬁlgdi?kyli ¥s opr%lonally

subﬂlltut&ﬂ Bybne oS@bté el @n atdnfd) dhd:lﬁd&i"@itﬁmctfle ﬁiéﬁmhg’ of‘alkyl” are methyl,
car bons and i ncl udes nethyle et hy Ien%
ethybrggwl ,elﬁ%ropylggl,ltyls 8¢5 bE vl équlputyb Lnlt;ap(gﬁlylpt yl, pentafluoroethyl,
[ Y% t n
chlok Fgl Llﬁg dfllﬂorﬁllﬂgﬁ)ﬁbfﬁ g}’dérﬁ%rg&g&lyel@%é hléé gr%ggg X s& 1¥cluded within
the mazirk@wﬁ "’alk}é’f e)VhEethie@ vged dloveadr @pedﬁr@nﬁ heﬁhbfﬁafiﬁfi aht‘hrhhother moiety

unsatura&g ikh @]ﬁ chai n having fromtwo .
suchoag g A ARRIFETY, Yhe seterasaist Cieasadiey e Avinligioncisor “alkylenyl
asﬁ%%ﬁ%h%dhéeﬂﬁ&ﬂ%ketheny' 1- net hyl -1 - propenyl ,

1- but enyl exenyl, 2-nmethyl-2-propenyl,

2 4- hexadienyl 1- propenyl 2-propenyl, 2-butenyl,

t WD 2 06/ 023467
& %‘%%"F enel é’r /@kﬂsf@ap Freéprsitpy - lapmsf,’ramh%d givalent,
satu%dtélﬁeﬁfph@t’ic BHANEHEHEE RS ind RAIE aleBtl 18y, Qzlﬁﬁllérgyl é)ropylenyl

having fromtwo to six carbon atons W th at "I eas
isoprapyjsingl, bgty&erafhdommtyl@mée: -hatHeml) pentylemyl dpypentylenyl, hexylenyl and
but 1- hexynyl, 2-propynyl, 2-butynyl,
the%@ﬁgﬁ¥ hyl and the Iike gr oups. 5 As used herein
"al koxy" or "al kyloxy" refers to a nonoval ent

substi tuent which )
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
vinyl), 1-methylethenyl, 1-methyl-1-propenyl, 1-butenyl, 1-hexenyl, 2-methyl-2-propenyl,
2,4-hexadienyl, 1-propenyl, 2-propenyl, 2-butenyl, 2-pentenyl, and the like groups.
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consists of a linear or branched al kyl chai n having

fromone to six carbon atons |inked through an ether
woagem4at om and having its free val ence bond PeDEIS1008029053

et her oxygen, and included2nethoxy, ethoxy, propoxy,

I sopropoxy, butoxy, sec-butoxy, tert-butoxy and the

li ke groups. 10 As used herein, aIkyIthio refers to

a nonoval ent s Jtuent which consi I hear . )
or Aervé%heamahﬁv YCH& A HRAAT &Wheﬁmsﬁeva?%ﬁ gP%@u&,raﬁe@aHPhaﬁc
hav1? onﬂé%g( %ﬂﬁ&yﬂgmé with! dt l}'éast Q{eocﬁgfé%nti%ﬁﬂ Re1hde’ ethynyl, 1-

ee va ence bond fromthe sul nd i ncl udes
propyeylhyibubing], leidxyhylh2eropymyb@ybhittinyd, 2-pempryd pyd the lgke groups.
but yl t hi o, sec-butylthio, tert-butylthio and the Iike
groups. As used herein "al kenyl oxy" refers to a linear
or branched nonoval ent unsaturated 15 aliphatic chain
havisriged h@‘ﬁhnt viskexy" oF xalkglopynrestrs 2 M%R%%efttﬁ%%’é‘??néwhwh
[
Conﬁ%rtggf% ﬁe et lelh%%%l g 2% : CHQ hlﬁﬁig F Elg) et eny %{8 q jinked
throlgtoametAs oxwigery htomje)nd kangtltsyﬁe&t\mmmyé banyd from the ether oxygen and
1-net hyl -1 - l oxy - but enyl oxy _% hexenﬁlox 2- .
inclydeg mﬂthozyp?tgﬁ’@g )PF p0§y4lswg9}é%ye [% 6¥,>§ec uﬁxgptg and the like
grOL\%Spropenyloxy, - but enyl oxy, 2- pentenyl oxy, and the
I ke groups. 20 As used herein "al kynyl oxy" refers to
a linear or branched nonoval ent unsaturated aliphatic
c haisrusbdibéraigy, fallsytthiovorefass i &m@mwt aulestituont whichtconsists of a
.| east ond I nked eth X
tinegg frang et AT R B e S i o Babn ARg s B sutur
aton?é%cﬂl?ﬁnn fred Méﬂdz@%n@‘ﬁbﬁﬂﬂ'lb Qulur, ind){n@m)zleyineﬁhylthm ethylthio,
utyn nyl oxy,

Y 1- hexynyl oxy, %@fg

pronyuhgﬂn;ﬁpgwpy lcheﬁvlﬁnw @ﬁ;bueﬁhlq, Wleth@ra@d&e likasgragps.
used herein the term"C3-Cscycl oal kyl" refers to a
SatAUsrLﬁgffﬂ Ijgﬂln%ﬁ%ﬁblfoﬁy’efef@s Qiﬂqgar omﬁ%gﬁé%f 15‘18 Jaﬂe%gunsaturated
structure contaln fron1t ree to el ght carbon at

alipkdiid chaialhadieg froaay C\I\/@m smyhrbon ymlnmtiutkyﬂ throygH mpﬁhmdx,ygen atom and

cyclohexyl cycl ohept nor bor nyl the like

havige éfg bs eI deet Btin Sr BSuks SibanyiGey,ltp known as
I [k -
insJBLR! ARG Y AL oo 81T S bR Sony.
met]ﬁylempmperql,& é-élbbmhera’ﬂmm 1 phepreay loxyriz pufpesdrly, Calpisenyloxy, 2-
q stituted by a hydroxyl group. Included

penigplagy, aPﬂéheﬁg?rﬁfﬂbP Sof hydroxyal kyl are hydroxymet hyl ,

1- hydroxyet hyl, 2-hydroxyethyl, 1-hydroxypropyl,

2- wsdxseameﬁmahk@wx heefer8 t hmeear@%mché&muﬁmlm bfdaburated
the term "di hydroxyalkyl" refers to a |liner

aliphatigrebnadhaing van WP to R carbar atpms Wighatlpast ehem?l%bmddgﬂked
throfgéﬁjgﬁ gthérooxgr C %E r?itl?ﬂ?n eﬁ'eee' ‘Q‘}]é“g@ b81f1 £BhAné gtrhglo&ygen and

oxy group
inchhdes lettd@ll owdy | hpfb;iyhyﬂoﬁjé,aﬂnbutgnylﬁxﬁ Ilbl)&ilyﬁyly)ﬂj/ IQypropyleyldxﬂ 2-
di hydr oxyet hyl, 1, 2-di hydroxypropyl,
butynyhixy; FrpentgRyprnad thﬁhk]fe £HRPF ke groups.
As used herein the term “Cs-Cscycloalkyl” 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.
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10 As used herein the term "carbanoyl al kyl" refers to

a linear or branched nonoval ent saturated aliphatic
w@b@sm2aevi ng from1l to 6 carbon atons wher ei NnPONESNS/029053

said carbon atons is substi3tuted by an am nocar bonyl

(H2ZNC(=0O)) group. Included within the neaning of

car banoyl al kyl are 1- carbanoylethyl, 2- car banoyl pr opyl

and, the .like ups.. , ein, taryl" or "Ar"

et et SRR RS DRt G pr pdjeeRmongyatent
satusAEPApHatif 8h4h hiAng GroSEY &6 Hﬁﬂ@x@ h®nisfwiRA&H ohé BPsaid carbon atoms is

wherei'n at |l east one ring is aromatic and

subsitigtad by iathytlea ybgrogpib Sicludgd endthin the meanmeorfdydepxyhlkabare

subst it s.ind I from
B SO REERTT ERE TG 9By P ey g RishyBropy and the
likeh@bggen, Cl-Cé6al kyl, C2- Cé6al kenyl, C2-C6al kynyl,
trifluoronmethyl, trifluoronethoxy, NO2, NH2,
NH( C1- C6al ky Ié}é N( C1- 06al k I)Z NH acyl ,
N( Gs @6 d hRAgLn Hejerm | CRAPTR{D yhner or branched monovalent

satu tgé/n gl pﬁfﬁﬁﬁ e%@ﬁ%’fh%%}]ﬂgﬁs (g:\!arhe ny %&ggﬁ E\éé% }md carbon atoms is

ac}phﬂjSﬂmyECHb’}da hyatrexw IgtdTip- Gﬁdh&mw)thmlth@ hieehﬁdg of ﬂﬂhlydroklyﬁkyl are 1,2-
) ani enyl - ch| orophenyl ,
dih ﬂ}% 31 dr%yewpasﬁ@ pi@ﬁwf%xzpmpw&ﬁh%m groups.

3 quorophenyI 4- fluorophenyl, 2-bronmophenyl,

3- L ORARERH the 4o QARRABRIMAIY 12 pdebrs b yﬁﬁ@ﬁ%& Bye!neia@dmbnovalem
3- trifluoronethyl phenyl, "4- trlfluoronethy phenyl,

satupaterbalimhatip Hlaaiy havisg frenhbioypbashyi atomsghentin hox ghirdgdrpon atoms is

sub%i_tﬁ.g%l E)§ o %dﬁﬂx};?@ﬁ @gﬁ%ﬁg@bﬁéﬁa %gﬁ@g@ F&Xt&ﬂn the meaning of
carbAnidS LAy ard Neabemylethdt, didmebydyapiopPIRdhanye like groups.
3-di net hyl am nophenyl, 4-di net hyl am nophenyl

2 rret hyl Ehenyl 3 rreth yl phenyl, 4-net hyl phenyl
i 568 hesei, “aryl” of tAﬂroﬁ‘W@ﬁ%/PHY stable maspechig) bicyclic or tricyclic

carb? él_ % ocftﬁ%)EB ?mﬁ%{%mbeg s B e%h]? Pll’lg r‘Qﬂé} yalt leaﬁt one nng is aromatic and

yl'pheny -tri ’rome oxyp eny
uns@bstitutéd orasubstittifed xwithhfesnt lone fo thidef Jubetitoems hﬂxyepialemw selected from
napht hyl , 30 tetrahydronaphi hyl, 2-bjpheny
the grogp ﬁﬂéﬁiﬂng of n!ﬁtfﬁﬂ@%g}oxyzl?%@%b@r@@%%p(y, halogen C;-Csalkyl, Cp-

o 1 o B B ot N B oD -
N(ChCRALISHO0ELOLAOBE - o:ealhsdidwkmnow(@@daﬁw dihydroxy(C;-Cealkyl),
CN,&%@?Q} §?3t1]?¥1}1%§) ﬁpﬁ'@ﬁy‘y & gl_gz'llk%r;glenyl(cl—Csalkenyl) phenoxy and
phelgylt(‘fl' égawxgp hﬁ@}ﬁded %atﬁqi]maé Sneanin §'cff'“h‘1§z‘l osetAYY hRhsHYL, 2-

- di met hoxyphen dr oxy- met hoxyphenyl,
chlcgo@menyh Blrcblqgcmleny]é ﬂmhgqghplmyl 2 -fluorophenyl, 3-ﬂuoropheny1 4-

ﬂuo\rsopﬁg{lﬂg? ?%5 %fh%%%lhg%%m%&yyl ﬂr%SnZ&b ﬁ)%—tnﬂuoromethylphenyl 3-
tnﬂéo@hﬁéﬂ%ﬂmﬂﬁwkhmﬁu@ﬁhﬁﬂ?ﬂpheﬁ% ehh@nexypham B-lethdxygihshyl, 4-
e

the |ike groups. As us herein, the term

methexypheod iephgmyl; hamingehens, aminoghenyd Zmethelamiagphenyl, 3-

metﬁﬂ%ﬁﬁ%og rglf géﬂ g@%’h&&g}uhggﬂ g 2 &;{n%ﬁl‘?ﬂagﬁggﬁﬁ&fs @edlﬁjtlgﬁllypannnophenyl

4- dlﬁﬂeﬂgllMﬁinepl@@yDinﬂeﬂhymmeB-Qfetli}l‘lﬁheﬁhlyKWIﬁétﬁyl@h&l}ﬂ 2-nitrophenyl, 3-
carbons. Included wthin the neani n?

nitrephgpyl eﬁnt@gqemm §.4-lichloneahen et Frglich qgg]p{ﬂz[yl), 3,5-dimethylphenyl, 2-
tnflﬁ&%méh{?oRWl{enyﬂBf&‘lﬂg&%ﬁfeﬂ@ﬁyphéﬁ,m ﬁlff%?d}ﬁéfhoxy%henyl, naphthyl,

tetrahydronaphthyl, 2-biphenyl, 3-biphenyl, 4-biphenyl, 2-phenoxyphenyl, 3-phenoxyphenyl,
4-phenoxyphenyl, 2-benzyloxyphenyl, 3-benzyloxyphenyl, 4-benzyloxyphenyl, 4-
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10 bronobenzyl, 2-nitrobenzyl, 3-nitrobenzyl,

4-ni trobenzyl, 4-di nmethyl am nobenzyl, 2- nethyl benzyl,
w@200e034bbenzyl , 4-met hyl benzyl , 2- net hoxybenzReT/US2005/029053

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

3- benzyl oxybenzyl, 4-benzyl oxybenzyl, 2-

trifluoronethyl benzyl, 3-trifluoronethyl benzyl,

4-trif|u robenz ro-5- triflu roneth benzyl
methoxy AP RYI B @@peﬁé HW Feny,% 7lgeioet rﬁ-ﬂ% Y1, 3-fluoro-
5- tngl Erogh&ﬁ]loi 9381% @Eﬂ&%&ﬁ&lﬁ?%%ﬂ 2,4-dimethoxyphenyl, 4-hydroxy-3-

mo-"4, 5-dr met hoxybenzy
metiboxyphanyll % y-dR-hieo {2yt wemzphen 3 Hbrayd-6,0ydiméthoay phyenyl, 4-benzyloxy-

smeipflehedly § Pt bparkawyivjoiensh drbrvishamt e frebgholbentero-antey
andgﬁﬁhgﬁ# ove i nked by a |linear or branched
nonoval ent unsaturated aliphatic chain having fromtwo

to six carbon atons and haV|n? its free val ence bond
f r &y usaé herein, H@ tetnk ArgHE 1-Slaalicn) ambmlﬁs an 201 grogp @8ldefined above

hnk«%ﬂ %%I%j,k)ﬁtaar}g)g hﬁ%ﬁyle&e %lwérhycr %IHII’II% )ﬂ AA tg si% ciirbon atoms and having

its fée (vél‘eh&&ﬁ(ﬁ?@b’fr&n rm& bﬂﬁﬁémll@%ﬂe)champﬁﬂﬂﬁ@ Inc¥ilded within the meaning of
4- hen but en ghen | - 3-butenyl and the |ike
aryldgogpgl y],b@rqﬁ@@y%@‘t]@(l,ﬁ , phenpethyl, 4-fluorobenzyl, 4- chlorobenzyl 4-

brom(%e%E %trg&ﬂk e@%it}ogegﬁl,g{{ﬁ{tfo%e 1'4{]8 et}%;laxlﬂ_{n 5&?\%02—

nDnov unsat ur a atic chain aV|ng

metliydbe&izyl, Ganbihmlbahnipl- mie&ryﬁianz;slaildneﬁﬁo;qibamzy] |3Smethoxybenzyl, 4-
substituted by two a gro ps, in a
methspypriay! a?ola%yloéﬁlaer@&y do&PgY 0’@%"&9@3 e ybenzyf 3

tnﬂﬁ‘dr?ﬁl h?ﬂﬁﬁk'ﬁl X- t&@ﬁ&@ﬂe ?lﬂéﬁfyloi—tﬁm&o@énlzﬂh 3lfifor&Rai n

ca atons or said groups may
tnﬂmardmpﬁryﬁ:enzjdyZwkundﬁa-tmﬂ)ucanmethmﬂ)eoiylsaﬁﬁﬂlmvxrhoxybeslz)d 3,5-dichloro-

2 g R SREB A RN b s P R eneyiony

—mwhgmlfb}{eﬁﬂbe dRe Bite gloapy/ ! (C2- Coal kenyl) are
3, 3-di phenyl - 2- pr open- 1- yI and the like groups. 30 As

used herein, the term"aryl (Cl- C6al koxy)" refers to an
ar yiAs ued hpreuaéhedexfm n&dl(&b&walkenyl) irEeds toyanryl gieey asoyefined above

i B REE PA BN SEP BB RS B 58y v

carb@b Quens &dchdvang iBdrde wildnee Bovdiremceeladtt fkylend diaieddiedns.
ygen. Included within the neanin

¢
Inclmleﬂ Within EairR ey O%ar‘rél(ﬁzr&qelkwlmﬁg I(}’??BWZBIPB@(V} yl, 2-phenylethenyl,

3-(49%??{{;18?5 I?rﬂ)@aflli{%y?@%}@gﬁphdﬁﬁ 1: loﬁfbﬁeré}%léfglﬂté@q ﬁﬁeﬁiy{f‘ ‘3-butenyl and

the Wkoogioups defi ned above |inked by a linear or branched
al kyl ene chain containing one to six carbon atons to a

ok 8RB0 PR R %R g8 STE g
morﬁH’Qf%Bi ﬁﬂé&ﬁ?at&i’aﬁph@ﬁ@@l@d"n Rivifd feRAMWOo-sid M&%@lmwhefeﬁh said

the neani ng of aryl (Cl- C6al kyl am no) are
chaiphig ﬂl}ishmtet@/lbmlmqm yl( frewpsy Waatefroryl jsiae ripfinedablosies and, sa1d aryl groups
nlno

d t
maspfer gintogusty SRR P e e iyte £ Rl eRBRepERe §fd arv sroups
maybe/indefedtdntlytsonded tef 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(C,-Cealkenyl) are 3,3-diphenyl-2-propen-1-yl and the like groups.

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
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10 above, linked by a linear or branched al kyl ene
chain containing one to six carbon atons to a sulfur
wa@e@amo2aed having its free val ence bond from t PeT/BEs10h1029053
atom Included within the 1feani ng of
aryl (Cl1- Coal kyl thi o) are phenyl nmethylthio
(benzyl thi o), phenylethylthio, and the |ike groups.
abo‘g'qf e@i@@fg 1@? gggﬁkﬁql@@e : gofrnn thg%gl{e; Pwr ef e[ anctlgde% within the meaning

( a6¥ pherdimhe LeFIBSYChiRs Eﬁ@xy’ , a8l the lik :
of aﬁg{tﬁér%%‘g(glﬁgj( O¥IP)C1:%I§£IEE% )O)-(}(] Eoﬁ g%l)oiap,n@ wher eian alekille,groups
aryl and heterocycle are as defined herein, and having _

i t Asfuseé hergire fregetno figyl(Cr-6halklemirem) b osfgls t¢ @x@)yl griuptag defined

Incl.uded within the ani of .acyl. are acetyl
sboys G iy o et O ey aulits Py copie Rt e s garbon atoms o 2
nitrdgdeh GfIn® Eﬁ@ﬁﬂiﬂiits BenzaYceddd tlden thek@rdbed Wifereir QaibSitrogen is
used herein, the term "al koxycarbonyl" refers to a
Kyls iIn@Uéed W

optipmally\sabssituted by ilrogemer Cobed Waiathemeaning of aryl(C;-
ranched al kvl ,chain _havin '
cay RN U B AR OB LR DBt SRS Aot

benH24rRiABYhd B Iteyeranigk. having its free val ence bond from
the carbonyl noiety. Included within the neaning of
al koxycar bonyl are nethoxycarbonyl, 25 ethoxycarbonyl, _
pr dpyises Pesth dieFrm | @dﬁ%ﬁpﬁlﬂ%a} igfeg 10 an arg1 group, a¥ defined
i PRV or BEfch RN YEARB ¥dntaini tq six carbon atoms t
o s R AR e o q i gubon stoms
sulfgr avonpsandisvingeits frer wilence bhed fremnthe sulfur atom. Included within the

“aryl (C1- | ko arbaonyl " refers to noval en .
meag g e CES gy BiS s Bele) Pl hvispio, nd he
like@gfupRed above, linked through its ether 30 oxygen

atomto a carbonyl noiety and having its free val ence

bond fromthe carbonyl noiety. WO 2006/ 023467

PCT/ US2005/ 029053 16 Included within the neani ng of

aryl (C1- Ceal koxy) car bonyl are phenyl net hoxycar bonyl

(also yA X ol cCgk b 0Ky -(C=0)-
CBﬁﬁs, “%ﬁ @%ﬂ‘éﬁ%@% aér( ony?&g H)p%glng/ ‘&%’%@%@%ﬁ%f% aﬁ{Y -(C=0)-,
arylt@yeCdliks®)-(T-e0pP sheterodrla+(@eD h atrdieferod ot €[-Qgalk 1 (Ce0)- group,
"heterocyclic" nmeans a stable ;é to 7-nenmhered
whegginalkyblaryd agf hetegpayelegure asfefinedrbeisiny apd Bvdpeits free valence bond

fronli] %%M&L?:@nlggﬁm '(:Iﬁau&l&l \?ltﬁilﬁeﬁl? ﬁl@ﬁﬁig %Ble Qcy? bre acetgl, propionyl,

unsat ura consi sts of carbon atons an
butyfrylpimobmeritl ptrifluosacétgt, eiadhddrometyd chemedddind flredliket greups: oup
consisting of N, O and S, and wherein the nitrogen and
sul fur heteroatons may optionally be oxidized, and
the nitrogen heteroatom may optiopally be quaternized,

anddstesed herei die gAY plkexyaarhongl getsrs (9 atRpRayalent substifugat
conf R8RSR SILE L hIRE B a6 o B o ko
throaply af ether oxatgematim tea drborp/l ariath iandhavies ith free valendedond from the

creation of a stable structure, The heterocyclic rin
cartiogy! @@1@%3@5@@&‘:4 mfgal (Bf eguBE of pPEIE AT FF R LBmuCEGonyL.
ethch%%goﬁﬁbﬁfob&mwﬁbdn@ﬂ@%%paymﬂyxm%sﬁﬁ%ﬁgx%ﬁmnyﬁ Sec-

butoxycarbonyl, tert-butoxycarbonyl (t-Boc or Boc), and the like groups.

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

oxygen atom to a carbonyl moiety and having its free valence bond from the carbonyl moiety.
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consi sting of O -C6al koxy, hydroxy, hal ogen,
Cl- Coal kyl , C2-Coeal kenyl, C2-C6al kynyl, 15
wao eooblozsasorret hyl , trifluoronet hoxy, NO2, NH2, PCT/US2005/029053
NH( C1- C6al kyl ), N(C -C6al kyb) 2, NH acyl,
N( Cl- C6al kyl )acyl, C(=0) Q(Cl-Ceal kyl), C( =0) NH2,
C(=0) NH( C1- C6a|ky|) C(=0O N(C1- C6a|ky|

)2
‘ Inclmfg{ \?ﬁ&% f}@ﬁ{\ Eé’% )}/ﬂ &a%%f)&gﬁmp? pﬁényﬁn%kbxycarbonyl (also

knoam)als (b@lzy@@bkﬂbbmﬂ or@abodedAyixyl or WBY.)Pldnylethdxyéarbbnyl,
cluded within the neaning of heterocycle or
Pheﬁgpweéwrh%%@r@ the H&? SEAURG |
4- hydr oxymet hyl - pi peridinyl, 3 20
car banoyl pi peri di nyl,
1, 4-di oxa- 8- azaspi ro[ 4, 5] decanyl, pi perazinyl,
2- dopep bemrin, Hlydterodyclé'l (md'heqai‘tmyylllcﬁ ireinaiaRsble 5- to 7-membered

1, 4-di aze | Qr honp razin
mongcyclgﬁréggﬁterg 18 ﬂgﬁmqnlaéjre@glgggtﬁ l%%;efrocychc ring which is either saturated or
unstuldl MM Rick c¥h NP Ef @BFb&YAtoms an frgm one to three geter atoms selected
4- ( 3- phenyl propenyl ) - pi per azi ny oxopl perl 0I
fronptheeserpr ¢opisdigigf IV, anﬂ@azmpwhyﬂem the efiraggh anqbyulﬁﬁlhyteroatoms

81 A0 o AR B O S b iz,

inclidws day viclelioytoup BY Whidhlany 3B tHeYbe#d- Hé‘ﬁnedﬁbéféré@ﬁ}l@ Yihgs is fused to a
pyri dazi nyl, oxazol yl, oxazolidinyl, isoxazoly

ben4e§6 @agolthehetgrocyclisginshory he pitached arzmy;he;eroatom or carbon atom which

I I uj nucl j.di.n
resultgs]ior?ﬁﬁlg gfzegil%ll)% 231/ %tgﬁg Iggﬁl%tg%ey Thegli t%?cyﬁ ¢ nng %&ewg@pted or
subsluenzd with &oal tyﬂle; totthiea dulﬁm@iehts 1n@$iéﬁ&&?1‘ﬂry%8hél:’ﬁed from the group
nzotg%azol , . benzoxazol yl nitrofuryl,

conytng oh (arsriPyY. hydroxy. ]ézﬁP%ﬁnaﬁthWlﬂi)'lf Gefsalkenyl, Co-Cealkynyl,
trifl RO, loromb b O S R oSN Grooatio NEE-acy -
N(Cotaalkdmlyly |C(a@¢0@1306aﬁh®hﬂ(sO}NHnﬁ(ﬁ@DNHt@ C@dl'ldyl} R¥=0)N(C;-

Cealkye bPE élcglki’iéa‘i?w Igoﬁ'y LA hCES, aryl(Cr-Ceatkyt), aryl(Cy-
C@lké]ﬁl‘l)eﬁ@ﬂ:(ﬁlﬁéﬁl(l(g}y)%?l%lgo}%l agﬁi%ﬁﬁﬁdl 9. gﬁgﬁﬁ@f%ﬁhﬁt ¢ meaning

het'erocyclic rin ove
of hejeropycie Qﬁ@cﬂemcmaﬁd mﬁ&mﬁﬁyl%l’wydﬁﬁg)ﬁﬁt}@z mfzﬁdmﬂ 3-

LI OO R AR
ﬂuo@p@a@mp&m&ﬁ itngdiafepayl Ne ﬁ%opcilpella%lyp dethuhtybiho H?ﬁ 4-

nmeani ng of heterocycle(Cl-C6a or heterocyc
diazgpinyl, £purRridiy- 2aylplpznafzmy ﬁlﬁ@tmmlpmehglmpemmyl 2-oxopiperidinyl,

nitros2-t
2-ox B i e A L Doy Buspivp s
pyrrdiidipyly pyehai@; Whﬂidl@@dﬂhﬁ'&ol}ﬂ Kieni @4-0URY; mﬁ%ai{ﬁi%iﬁnyl pyridyl,
herein, the term "heterocycl e( C2- Coal kenyl) or
pyrazifgl ew&@ywlcqma@@al &AL ova@h@nsl tS@X@OﬂBétleemyhdhayl

o AT A8 4, I B L T Pl o,

quinalivgyil risdepiriohig T, bemmm‘.l\dazb@l Shmdlaﬁdlbl@ BerfoB fRan AN Berl ZdeHiAkd8s,
ran - 2- prope

benzgxztzglyg fﬂnéyﬁ 1y tEg] be E@Wgydgqfuryl 2-(2-chlorophenyl)furyl, benzofuranyl,
tetralydrdpyiritl r{}ﬁe)l 1229{19 lz
otral |§pn}l§ ﬁ r}c]) 20 &ﬁ{én}lélﬂ r}pﬁuér@&l th1afr50r1§10hng é)ﬁgcpg%ﬂl},ll and 1-
phengls(ﬂfergglpymblyﬂ;dn)i tRe bkeagrenpsl yl, and the 1ike groups.

As used herein, the tern1"heterocyc|e(Cﬂ-CBaIkoxy)" or

Kg tlednt ICE!HI] Cthé trm ggt%'rol%(})«):(l}ézcl-cﬁalkyl)” or “heterocyclic(C;-Cgalkyl)”

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



10

15

20

25

30

15 includes a heterocycle or heterocyclic ring as

defi ned above linked by a linear or branched alkyl ene
W@ b@bn23ent ai ni ng one to six carbon atons | i nkBCT/US2005/029053

t hrough an ether oxygen atdim and having its free

val ence bond fromthe ether oxygen. Included within

the nmeani ng of heterocycl e(Cl-C6al koxy) or

het erocycl i ¢( Cl- Cal kox are 2-thi e(lg)yl net hoxy, 3-
alkylqpie SHYIMHORHENYE O PEFATTRRYHERYS 132 FHHPaRm Ahek(p,2 heteroatom
selefe @ ¥iohfing d@[&ﬁéﬂﬁnggém rdha¥%! TRIBEDwithik bhe meaning of

2-pyridin thoxy and the |ike groups. As used
hetehayelefC1-Chedk il porhetdret etioeC @) 106 2 fkyanenethyd)2-thenyl (2-

. "hetergcyclLi c(Cl-. Coal ino)" refers to. a

thiopBRTER YL & oAby P T Ue P hg e B dphenyisultonyD-
1H-bIRK8D-R¥th91 dddB&like Bfoup§.anched al kyl ene chain

containing'one to six carbon atons linked to a

nitrogen atom and 25 having its free val ence bond from

said nitrogen atom and wherein said nitrogen atomis

optj onal subst.it ut. [ LL-£0al Kyl .. -~ »

'n sulasg% lhg\ﬁe{nh Fhﬁat 'y lﬁeg%lﬁ%(%%g@% Q%gﬁeg§l) o]r Egt&(@glchc(cz Cesalkenyl)
refel3ab armeayedyele@rheaddyyliaihgay defined above linked by a linear or branched

het erocycli c(Cl- C6al kyl am no) are

monpvalgpigHippivErter Aliphptiocham having fopyistodgsirfagken atoms and includes 3-

M e S e R R
thieRyl p rpropemyl -y SHHppmiding Da2rgrapea- 1-ylk 8-(Brpytigisyl) pipenrd ed, and the
.. herein, the term "heterocycl e(Cl-C6al kylthio)" or
like BFUPST ocycl i c(CLl- CBal kylthio)" refers to a

het erocycl e or heterocyclic ring as defined above

l'i nked by a linear or WD.2006/ 023467 PCT/ US2005/ 029053

18 Awusad hedin theytbmm éhatérac yele(€htGinlliony” on éhaterosyotic(Cq-Cealkoxy)”

. b t | i d t | f t : [ it

inctfiRsd RpPReE sorierosvhy Baf e etine B Ehfken Ryl haat Soranched

alkyMrethRintdogtaiBANbMGofx E18b&T f6ME IRk thrddal e )ekHdrioRY g atom and
het er ocycl i c(Cl-C6al kylthio) are 2-thienyl nethylthro,

havipgitsifesayilepehipondHian the etherraxyaen. hipcludgdwithin the meaning of

3-fu t hyl t hi 4- pyri dinyl pet hyl t hy
nete R A e mor tei gL oY g vt R e 3 e
thiehylR 1@k UPfurafifietised 3hRfRintethoxyal-@gatinyImdiady, Qrpyridinylmethoxy,
“hal 0" refers to a nmenber of the famly of fluorine,
2-pyeidimAmetoxy peghibedike 219up8i ne. 10 As used herein, "P"
refers to an al pha-amno acid in either the L- or
D-configuration or mxtures of the L- and
D- condsed tie@in, dre teme {hedérnogydlé(€; 1Gakuylaening )R o fleeteodyclic(C; -

Coall RO R ETRROP SRR G JEIFRo VAR DHBE S AST5od SPE etk by a linear
or blé@gllléd ARPERt &Qir@&ﬁ'ﬁzﬁﬂi?n@bh@ &?Q‘ée%B!oH gﬁgnsw’ir{k@ﬂ ?b Afl ggfogen atom and

nition of P are glycine ni ne
havinglits fieee (Veleh)g bérelfeom eaifl inétui) geniasah end ivhere{n $agd pitogen atem is

(S .. cystein s), thr in 5.(.Thr)., et hianin
optipRAD)SOFHER BT b e TaY anneladpHiih (S e oF
hetebdyEde(CLCYREARARD) brTlidWrocydHeft |- Alme14ting) arel ¥@idd§Imethylamino, 3-

(Lys), arginine (Arg), aspartic acid (Asp), glutamc
thiemgmgthyddmoino, 2-furanmethylamino, 3-furanmethylamino, 4-pyridinylmethylamino, 3-

pyridinylmethylamino, 2-pyridinylmethylamino and the like groups.

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

Cealkylthio)” refers to a heterocycle or heterocyclic ring as defined above linked by a linear or
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aspar agi ne (Asn) and glutamne (4 n). \Wen any

variable (e.g., aryl, heterocycle, Rl, R2, R3, R4, R5,
WOREN06RY346R8, RI, X) occurs 20 nore than one tPEEUSN05/029053

any constituent or in a conpound of forrmula I or

formula Il of this invention, its definition on each

occurrence is independent of its definition at every

renc unl ess i ndi cat ed ot herw se. S0, )
brar g I B RS G e o P8 SeP T hio a salf itom and having
its fRenalensd l%rﬁ‘i Roth SaidfsuFHERoRO rﬂ%lﬁ@éd WHRin rtﬁ‘éﬁ'kﬁmh% oﬁﬁépﬂo@ycle(cl-
conpounds. 25 As used herein, "treat" treati

Coalkyktia) eretterogysist(s:- @aﬁlk}(lﬁh)O);areewn@myilglednyuhmeasle;anylmethylthm 2-

forar B o, B MRR, iR B S GG, Lol BR Rlals 2

pyn@msrﬂndthyathlo latd theakeR@dupset been diagnosed as having
(ii) inhibiting a disease, disorder or condition,

|.e., arresting its developnment; or 30 (iii) relieving

A s »Qh _cond Q u

oy B8 Berell “RUIRE 0 el B higlRotale S BT ob s i of
fluoAse, thkdinhgsreimine értiediber m "patient” refers to a warm

bl ooded ani mal such as a mammal which is afflicted

with a particular disease, disorder or condition. It

is Y «ph . .

b C_ll_kl%)éﬁécz% gés 10 29%"5%%r§ B@?ﬂal?% %@%g/aaqgfﬁé‘%?thgr the L- or Péconfl guration or
mixtugasof th beandrlbmseﬁguramn ineludsigeberaceainit 1h1x|m)im$1na heving its free

valelg%(eqf% @ %ﬂ@ayw@gglﬁatg%fzﬁeg n?)];aé{dg %lggggllgnﬁlo acids (and
their dct&}R6S abb‘iéﬁ&'i&ﬁ?m@fud@@ wiitRirSthe WREAi@Bn 0??%?@%1@8% ?@Alg) alanine

di sorder of body functions, systens or or
(Ala)sieling €Y &), deucingi Gevd e&oleupmbéﬂs) saim (et QMSt@awc(élys)‘ threonine
n ruct hot esul from enetic
oy RS L Bitng (P> B R R et G- E5ptoBhan (Tip),
histiéde qERYUSsihe atyR), Srgifikie TASS), RPhfRhcid @lsflf YIRAmiH REPER),
As used herein, "condition' refers to State of
fﬁP@ﬁ@ﬁﬁﬁ*ﬁb@F%ﬁuﬁmﬂﬁhgﬂpbal fitness. As used her ei n,
"prophyl axi s" refers to the prevention of disease. 10
As used herein, the term"sleep disorder”, "sleep
i erdemy"vaﬁabléﬁé gepryllihstersdjaRCR], RARAR, Rglsm;nRy 6Rg, RS, X) occurs
used herein, the term"insomia" neans the inab
morg hag PBE Fen AL CUSHBITRIEOTIR 2 comperRGe! forpulailns iﬁ@rgnulfs {Idﬁ this
h
imve a8 SR Ph O Saitl bmaf s Bl di 18 LA ALORY other
occusdee@urtfas} indicated othelegse eAstmnrm‘tﬁﬁzItioas shadstifEnts and/or variables are
turb d 15 sl unber. to a curt ment of the nornal
pem? £ Aulyrif Sjchgmbmatigns wsulf in %E\?A%R%‘PB?%S. The term
"insomi a" includes primary insomia, insomnia related
to a nental d|sorder subst ance-
As used herein, “treat”, “treating” or “treatment” refers to:

(i) preventing a disease, disorder or condition from occurring 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 condition, i.e., arresting its development; or

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

As used 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
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i nduced i nsomi a and circadi an rhythminsomia that is

insomia due to a change in the nornmal sleep-wake
wa@etveded4e7 (shift changes, shift work sl eep di sBeT®ER2005/029053

jet lag or jet lag syndrone, etc.). 20 As used herein

the term"primary insomia” neans difficulty in

initiating sleep, in mintaining sleep or having

restorative sleep which is not au ed by a nental
that GG BES. BRESERIS- TES: BHRG AP GoF Al SBYPe BT RATE ks Fgomles of
anithit QhANRGcdi A EeRbaling SpAstagees, (substance-i nduced

I nsomM a) used hereih the term"circadi an rhythm

sl eﬁousddilereder“ﬂ1s¢m1 wefess t et illnasy, sickjess of agin@Jruption, cessation or
di %% % moEk sleeg di sorder, advanced sl eep
isqfer OF g&% aﬁ??ﬁﬁ%ﬁg At eep phase syndrone. As

us ek el fkRid, FaisbRIeM refdrf 86 di¥@rianbd bf fuBEdo R ireQr bBth

compound” or "effective casein kinase IE inhibitory
rGSLdatngﬁnomcaf geaemqorl;mubrdblog@afnéure o dgrel rfment.cwfpnow axiogehews factors

ones bi.oavailabl e through the appropriate route of

Suc}éﬁﬁﬁ(ﬂf’%’t’ FHPY SR 95528 eat a patient 30 afflicted with a

di SRAgRd hetedr O6idiNen "G fo aat@ BEBENE Sehlbh Stieitysical fitness.
treatment. As used herein the term"a therapeutically

ef f@tmsedéemuﬁtophﬁiéaﬁ refersdprfigrireentign of digpasend whi ch

is [ a a ;o

or 1%52 1% gl s 1\({)3%1 tﬂks{eﬁrge%le%gdlts&%ep t f}%&@%ﬁ%@@&? 01d sfe%ﬁ Qi‘ra‘srturbance
mednp hesomageut i cal |y acceptable salt” is intended to

apply to any WO 2006/ 023467 PCT/ US2005/ 029053 | 20

salAs uspAdersat thiy 6T oiRspiAnian sRGand hefpahiity taslegpinsihg gbsence of

[ e
extdriiRimpSailRA, e A0 ToR brisfl i, SECadhs hOBbriod Fheh sloep should
normelly adxiue aﬂ@heusabﬂansr ta sbblamaawexyc inclagree fiom restlesanésy er disturbed
es whic for swtab S|nclud Ikall t al

STt £ g AP BRI of Heoranl Ry ok piasonebs utSiakelindts. The term
“msBﬁIn?ag’%élmiesC;ﬁlrﬁéry R RbnB S sHnk e Yl @4 &St al (ﬁEBfHéF &uibstance-

and 5 aliphatic; cyclic or aromati c am nes such as
induped lmg,slommenmd cmcp@an yihdhinpesontmia élahl;;llmmma due to a change in the

norGh EaPHEAR el BB R SesP HisoT e or ot e

Syn&@hksetbr)cl ude i norganic acids such as, for exanple,
hydrochl oric, hydrobromc, sulfuric, phosphoric and
i Kes user dereimbe termy! armrnarefammo}a | reeaag idif6iculge in iagiatipgpleep, in

malﬁﬁ‘a%'f@% Eleepagreﬁalv?ﬂ(‘g re&&%%kzé’ Ql gp Wﬁlcﬁqg H)t c’au%e%coty’ atmelgtal dlsorder or due

to pﬁyilélbgmalaﬁm{sbifctaklﬂ@oﬁ&itﬁcﬁt@wﬂg@(ﬁrﬁ)@mh gulsstAaieds (substance induced
di hydroxymal ei ¢, benzoic, phenyl acetic,

mscma?ﬁ nobenzoi ¢, 4- hydr oxybenzm c, anthranilic,

%@E@eﬁ e J[h%)fé sciftadith ﬂg@%'sfé}é 'd?sorder” ncludes thgkoé jet lag

2-p enoxy en20|c - acet oxybenzoli mandel 1 ¢ an

synédrontds shiftrwbrhspap Hisosdet Sfadnarced clees plsase kymome and delayed sleep phase
met hanesul fonic, benzenesul fonic and

SYNFORSt uenesul foni ¢ aci ds. As used herein, the phrase

" | eRGH AN He Sf FFHcATe MY RBREIR ST a'cBIPbEndQr “effective

casein kinase Ig inhibitory amount of a compound” means enough of a compound that
becomes bioavailable through the appropriate route of administration to treat a patient
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
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15 increasing the interval between sem nal events in a

process that occurs regularly wwth a frequency of
wappooxisnt el y once every 24 hours. As used hePE€i/ns20051629053

phrase "shortening of circatian rhythm period"” refers

to decreasing the interval between sem nal events in

a process that occurs regularly with a frequency of

salt oqélé)gfg/té(i)el,{s a]?rpog)\g} (Pervfglp%e éfrscg% ﬁlﬁ%g%d{%?@ 5? E)g}e glgllgd 1n the art that

is a A6C R ABoEni€ JF Erio?éamc AET85P sl Qv KRR WhuRRRIE TBCRE L G harmaceutical.
exci pt ent’s usef ul formul ati ng therapeutically

Nusietive bases giubuods sﬁmbl‘ashhsnndud@alkz}nmeahdr alkilote-carth metal

dsub anti al | %{ nont oxi.c_and .non-sensi t.i zi under 12 and

hydR5 i SPHS BRI ORI o REL T SO B [ e ammonia an

alipBatfel, By §idtos atomARekiNe@eh BY mlel189hs Riibihy1aRde, triethylamine,
chemcal properties of the acti've conpound, the choSen

dlethy.lmmmeofsom@nyhdwsﬂnylmm@npﬁ‘sdlmand pisoli®. dHasinasivel acids whlch form

ractl ractlc net hods
suitfE IR Bree bR Spl A R bigblen B Gy PG AP Eefomic.
sulfhfi€; Php§hatie dnd NkOadds; @ 0fdahicUArKHRPL@hAHNEICA as, for example, acetic,
phar maceutical carrier, although the conpounds are

propietiecglycadicaldetic PHIUYEC, MAIPHIF SUEsIRIG, Tumprignmal¢, tartaric, citric, ascorbic,

mal&g WE d<!> ﬁale&% H&E/glr ?;ﬁl%ongtal@g dﬁ%l%%?; %)h@fﬁ%%&s 19% é/ﬁé.ﬁlobenzow 4-

hydmwgéﬁzomsﬁ)ntﬁmnﬂhemnahxbroeyalatylmmsminatahafyuc @p]pmbxybenzmc 2-
this application shall have the fol|ow ng . nmeani
acetoy bEO P GRAKISHC peet ka4 Fn3 GUBalc SPHONG a?‘ﬁléﬂ*ﬁh 3, Tgthanesulfonic,

ben%e%%glﬂfo)mc 'flarﬁ( év)lfonﬁté%ll\ﬁs(t riethylamne), p-TsCH

par a-tol ue Onl c acid

Ts @iy ysad hereol, &ar;ﬁsadef"&am;gthenhigmf ictteddiartuhythng heqpedimefers to
[ meth |.f or mam de

incrgal\f{llzl}getgﬁ Wterg ]p‘tgﬁt\y%qni s&frﬁ%m SVEHS in a process that occurs regularly with a

freq %ﬂ@/td?ﬁbﬁn%xﬁﬂaﬁél |onglé @&Ei‘%b‘l hbitA. (i sopropanol or
i sopropy!l al co

(1 A&@péhaﬂmmy}@l m{rgﬁezt'sm]rmmu@:ofmrga@;n rhyinn period” refers to decreasing

the &%@%ﬁ? g abl & é’ﬁ% 191132;%13%?5?@? 83")utstﬁeﬁu18]fly r‘ﬁlﬂh‘ 1(requency of

appﬁdﬂrﬁatts@sc)ncebve(rpgmmo@fs hours), UV (ultraviolet), LCMB
(l'iquid chronmat ography mass spectronetry), t-Boc or

BoCAs §db8 'IuEreHPt‘ﬁli%Y‘ﬁlla{:Q%Xﬂ Qarrid®f of bﬁﬁéﬁr!iaeutléalmcceptable carrier”

(tertiary butyl), Pr (1 sopropyl)
refefs toikinbwo lpbaammceuiicah@mplgntslmeful(lacfemdatatg tiiprapéutioaly active

com%p a/s f() t atﬁ?r)gg & Zﬁ)ﬁkgﬁlzﬂe%g bsgﬂ%a?ly nontoxm(a%tc'i on—%leasitizing under

conditiohsofdisaBrhY badet Hg)%bﬁmﬁ' O 1Res8 eRoibieafshodétbmmhided ﬂp the solubility and
hydrochl ori de) ; 1- hydr oxybenzotri azol e),

CheWhWPGWQS ofifip Ia?fg‘r%mmpfgln(i#h@ ﬁla@p@ rute of]gin(nnmggcpram well as

stang‘ﬁlid&w l {Jttlce ?Qracg# (fr? p&gc‘g cn et% ghlro%lg ﬁl‘?] QI:FLEE) l'O[% the act1ve

ingrédliend ik btdﬁefa@MQﬁccﬁ‘F@x@fmtlﬁl@ra&m )osm@ﬁ boﬁt@fn&@a ﬁﬁﬁ‘maceutlcal carrier,
liter), Si02 (silica gel mn(Ilters per mnute

althgughyihp compeynds |afee¢f§605é¢ a o) adnpipisterqdain 4R tbsmsemes That

sa1d( [H% rp%n%qmg%vbi{ %HIV% '.lrf% rcae) w&iﬂq %E&i?gz)%ﬁutﬁ)n%out 90% by weight.

mnute) rpm (revol utions per mnute),
(mllimeter), m(mcroneter),

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

meanings:



10

15

20

25

(mcron), nm(nanoneter), ppm(parts per mllion), psi

(pounds per square inch), eq. or equiv. (equivalent),
weRI0060et4ent i on tine), C (degrees Cel sius), andP®I/US2005/029053

(Kelvin). Accordingly, a boad enbodi nent of the

invention is directed to a conpound of 20 forrrula I

or formulall: R(RAAMX " "'"%4 mx-R3z R R R2

Me }neltl-’x_ﬁ\l EH? aﬁh@}n&yﬂjz BN ﬁﬁ@hg m@% e (pi%%ﬂren%lfomc

acid))@k€t Wiomen%lﬂoﬂyl dﬁloﬁea,l ﬂept (héF)taha)l IDMB (leﬁth}Sfoﬂna’fude) NMP
Cl1- Ceal k R-7 i s CH2NRSR9
(I-mgfhgt 8rm/rr0é1§mse péNrmet@il %jpdgpkqllnonf@amésemr@@ﬁn@wr isopropyl

e SRS A e 0 60 B

ene) e bef. 0021}00&1%@61@63& ke aybient feygheoxy e Cinin GEatik \Wiinutes), h (hour or
hourg:, W E‘}%)ééé%?? i%&@@%to%gé@%? gggé%)%?{rgﬁ&r'y) t-Boc or Boc
(ten]%giﬂﬁy%%@l? 230Béhzy D2t BRI (RERY lb(l%bcgﬁ t(%r%%yrlg A ((fuoroacetic

oalk [, heteroc cle(C
acidh éi@ho Gyetieiody E@M k%hmlla):q:tateb ERED alicthRetheoy EtOEr(ethandl), DIEA

BT LT bt SIS By
hydr%ﬁ{gl?m%sﬁgléogpﬂ ¢1- %&‘@X}B@&Otlﬁ) le) Tg’ Eﬁrarﬁf Bng gﬁh axln)f ﬁJ,g (mlcrogram)

ng (ranoZram)y mb (atilkitien), pdn@ricrodirerh Ie(ﬂn&ﬁr) II—ﬁ?iBZE (high- panf@xmfainee liquid
r atau i d cqonpound; or a pharmaceutic

f
chrogl@@é&?é}bﬁ G g or fT?ég@&flaye@%mémﬁ%ﬁwm oblepmsger litch, sio,
(smdlalrg\éﬁ m%hﬂiﬂ (iR $nihPre, YD Rl njote daogemhm )%rpél%ﬁﬁ rfble), M

erein Xis S. 10 Ano ment o
(molar)y@M (miilimelag) g (naicooangan v (adnohmi sy eCil (mderoCanial C2M
[l wherein Xis S and R2 i s NH2. A further enbodi nment
(cougfs pEHIENIH) ¥ (TBYP!REOTNStRSE nmlt@bﬁmﬂmﬂhméter)f @mﬁmaronne@tﬂ) 18

il T Gyt PR S (B S et or cauiv.

(equfv@leﬁt)QRT (1etefO6P OLIBY S Ofde free1UbI1giub), @hid KaKeulia). | |
wherein Xis S, RRis NH2, mis 0, R7 is CH2ZNR8RO and
Rl is Cl-C6al kyl. The conpound
1- met hyl - 5- et hyl ami nonet hyl - 3- phenyl sul f anyl - 1H i ndol

e-2-carboxylic acid amde is a
Accordingly, a broad embodiment of the invention is directed to a compound of

formula I or formula II:

—R X RS
X 3
m (R4)m R2
N\
R, N\ O
1
I I

wherein X is S or S(O); R; 18 H or C;-Cgalkyl; R is NRsRg; R3 is aryl or heterocycle; Ry is
C,-Cealkyl or halogen; Rs is H or C;-Cgalkyl; Rg is H or Cy-Cgalkyl; Ry is CHoNRgRo wherein
Rg is H, C;1-Cypalkyl, Cs-Cgeycloalkyl, aryl, aryl(Cq-Csalkyl), aryl(C,-Cgalkenyl), diaryl(C,-
Cgalkenyl), heterocycle, heterocycle(Cq-Cgalkyl), heterocycle(C,-Cealkenyl), hydroxy(Ci-
Cealkyl), dihydroxy(C,-Csalkyl), acyl, C;-Cgalkoxycarbonyl, aryl(C;-Cesalkoxy)carbonyl,
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20 representati ve exanpl e of a conmpound of formula I

wWithin the scope of this enbodi nent. A further
wepetoed2yrent of this invention relates to conpoRCES2005/029053

formula | or fornmula Il wWkerein Xis S, R2is NH2, m

is 0, R7 is CH2ZNRBR9 and Rl is H 25 A further

enbodi nent of this invention relates to conpounds

carb%’\f)}r}ig& %ﬁ%ﬂ{&%ei ) gxﬂs! ﬁf’-gio%yﬁlegr?c%légébg%@‘g}% l%;a?o:rbcycle(cz-
Coalkett sy REANCRS ld@étkber wath hh{ﬁdﬁlﬁ&iérﬁa ~vaah mé Jardiittached form a

Cl- Cbal koxycar bonyl and is H The | ow ng

hetei%iﬁiédﬁtﬁs(} 5 @r I=e?ﬁ']ésAe1ﬁ’t ‘é@lb Leu, dieaigs €3s, \ﬂfhtf hMat, t’t)ﬁ‘é Rheopr, Trp,
His, 3 W gﬁﬂhre%]/ Su Sfoar%yqr 21?_]} uso* Or% Oégrs re01§on&er an

enan&@trfér aamadtﬁnata Or a tautomer of said compound; or a pharmaceutically acceptable salt
(2- car bamoyl - 3- phenyl sul fanyl - | Hi ndol - 5-yl net hyl ;, car
thergpdyri ¢ acid tert-butyl ester,
5- met hyl am nonet hyl - 3- phenyl sul fanyl - 1H i ndol e- 2- car bo
xylic acid am de,
3- C&echibodopdnt of tssiinfrenticn)refatestd byrhporinds e fdiytuid Trifodoula IT
I e-%—.cgr boxylic acid am de,
whergty £ 18 By or ophenyl sul f anyl ) - 5- met hyl ani nonet hyl - 1H i ndo
| e-2-carboxylic acid am de, WO 2006/ 023467
PCT/ US2005/ 029053 23
3- pinether smbodiment &f thisapyansim nedates toydonipdundsiof ferrRulad op formula IT

xyl i.c @aci m
Whe@ﬁ)ﬁ@?fﬂ'ﬁ%ﬁ%&%l - 3- phenyl sul fanyl - 1H- i ndol e- 2- car box

ylic acid am de,
5- pent yl am nonet hyl - 3- phenyl sul f anyl - 1H-i ndol e- 2- car bo
xyIA| fart ggq embgdiment of this inveniion relates to compounds of formula I or formula

hyl.- n I | - 1H i ndol e- 2- car bo

iRt i R0 s 3 REROY EHROY)
5- (bi cycl o[ 2. 2. 1] hept - 2- yl ami nonet hyl - 3- phenyl sul f anyl
-1H i ndol e- 2-carboxylic acid amde, 5- [ (2-hydrox

| Appthepsiphedimpnt of thisipyerniipn elaigs thQWIFR?}lﬁé‘t W;fp}mula Tor formula IT

oo A, e AR A1) g
—meahyALS—ﬂddth}ﬂEimherrﬁt}anmmwds\ﬂfaag] tiH-iadolde-catifbxylic acid amide is a
repre%_ggtlgaﬁ\éegq: i déf %gc%ﬂpc? ?fw ijg}ﬁnn tge Ec%%g%lf tshlilé gﬁgc))/clhl_nent

5- et hyl am nonet hyl - 3- phenyl sul f anyl - 1H i ndol e- 2- car box
yI|c acid am de,
ﬁrfsnizemmlﬁ(aimylbm&f pirie pyentidmietatesty lcomigonmtidbendla ¢ ar foymula 1T

wheiSti ko S B o Ayt CHASREAPSR HSFY1 - 14§ ndol e- 2-
carboxylic acid am de. 15 Anot her enbodi nent of this
invention relates to conpounds formula | wherein X is

S, A frrthersenphodRpentf tMg inventien @latgazo cempppirgmanuIRS wherein X is S,

R BB R GRR TG BRI S sgton
hydreRYIIHMEyBY dihy@iok FEBAT Alkdyl@r € aTRIkeS ycatbdnl Bnd Reis H. The

scope of this enbodi nent:
folloguingerapeuads ASHEPIEINfatye shaRpies withinie sagmeiof dejs empodizent:

> “@S%ﬁ%thi i3 g’}‘%‘ﬂéﬁlggﬂ( ﬁ‘%md‘)ﬂe. &carorlic acidamids y 111 ndol
(2-cabadnocyrbpkatlylsalfacyld Friidde 5-ylmethyl)- carbamlc 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,
3-(3-fluorophenylsulfanyl)-5-methylaminomethyl-1H-indole-2-carboxylic acid amide,
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5-[(2-cyano- 4, 5- di met hoxyphenyl am no) et hyl ]
- 3- phenyl sul fanyl - 1H i ndol e- 2-carboxylic acid am de,
wa2@hemsbsul fanyl -5-[ (3-trifl uoronet hyl - phenyl BOT/H8SINNE 029053
hyl ] - 1Hi ndol e- 2-car boxyli2s acid am de, 25
5-[ (1- car banoyl et hyl am no) net hyl ] - 3- phenyl sul f anyl - 1H
i ndol e- 2-carboxylic acid am de,
nh2s [ l.am £ ]+ 3- ylsu] fanyl - 1Hi
3 ph%g%l%\glfég&%g%%WG%%@Q%@@&&Z@MBW% a%mi annj?i%,
5-bubyl uiholmethyi] Shgteyy Boifao)Tel-ble- Bcbemlicsaeld ande; 1H- i nd

ol e- 2-carboxylic acid am de, and o )
5-PeBW[lé{f@mpma%}.‘/&ér{@ﬁpyléwm-ﬁﬂrlﬁwlfisc%mwp apidraamigle,- 1H- i n
. .0 AN e ARC 0, ! Lent  of
L e N e R S e
5-(biXycls[232.11hRpt-2-y1dhinBethy]l-BigRenyisulfanQl- 1 RAndde QHANRSRAC acid amide,

S Rt LB R o e RGOS i PRV gL Findole. 2

carbSRROUNSAEE representative exanples wthin the
scope of this enbodi nent: WO 2006/ 023467

5-[(Plgiros2006¢tbAabE amPb)methyl]-3-phenylsulfanyl-1H-indole-2-carboxylic acid
a % (4- hydr oxymet hyl pi peri di n-I -yl net hyl ) - 3- phenyl sul f an
MG - 1H i ndol e- 2-carboxylic acid anide,

5- [(ﬁsﬂMyﬁf&befbpﬁayrhﬂ?ﬂmhylfxs%&mélﬁfah_(ﬂamliné&biz%%ﬁyﬁc G&d amide,
rboxylic acid am de

S-etiglgnaayedul-Bapnylsufinyéd Handole-enshdnylic abidi amide.e- 2- car
3-ph UGBS oo BTt oms iyl { Fijpdele ssarbosyligiagid raiderearly |

5-(isdpropldailitonzetb d-Bophiehi/ ulddiytl | B @6le-2-carboxylic acid amide.
3- phenyl sul f anyl - 5- (4- pyri m di n- 2-yl - pi perazi n-1-yl net
hyl ) - 1H-i ndol e- 2-car boxylic acid am de,

5- (- £3- 1.) pi -3-phenvl s < .

o1 Foing: BROHIRRORIAK o BB AL &b PR dopuTSHein s s,
R; iséllI=I(4]22 i szanniylol-, Ry mweiﬁymlemgf Rp;s!jar¥1bhl1'tyndxglci65?<yl)nltﬁeétwb9dé or

, azepane-1 - cal X | Cl, ert- u ester, .
Cafbﬁllf’%?%é@aﬁg@p and %9 ¥ ﬁeﬁﬁﬁ rcle WA m&%rﬁaﬁgﬂ Epresegbieexamples
D , e,

W“h%.t‘?g?ﬁ%i("&“yi%%?‘ﬁg‘?l%ﬁo| i di n- 1-yl net hyl ) - 3- phenyl sul f
5-(beamylamikbrettipl)-8-pheagsbifanyll-il H-iadold-2-carbereylic Boid amide,

s e P S S T )Rl
5-[(2?%)[21{’10(4‘,‘5-@%&%3&%11%ﬁin@ﬁﬁ&ﬁﬂllﬂ@ Jpg%hﬁ@ﬁlgéﬂyl—%gl'—%ﬁgﬂt%#éc?ﬂ)oxyhc

__fanyl - 1H-i ndol e- 2- car boxyl i ¢ aci am de.
acid iment of this invention relates to conpounds

3-phbRisaRyl 4 (NG HELomethyl-phenylamino)methyl]-1H-indole-2-carboxylic acid
amide,

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

Another embodiment of this invention relates to compounds formula I wherein X is S,
R, is H, Rz is NH;, m is 0, R; is CH2NRgRy, and Rg 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:
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XisS RlLisH R2is NH2, mis 0, R7 is CH2NRSR9, R8
is H Cl1-d oal kyl, aryl (Cil-C6al kyl),
whedoeneiayt| e( Cl- C6al kyl ) or Cl- Coal koxycar bonyPCEHOS2089029053
is Hor heterocycl e(Cl-Coalkkyl). The follow ng
conmpounds are representative exanples within the scope
of this enbodi nent:
5- (42@%@%%%@%@%69 nllesc}llj}lllg %l_n %en}:llils_llillfarr]l(}jllolﬁ-mdgig r2k—)coa)§ oxyhc acid
anngg car banoyl - 3- phenyl sul fanyl -1 Hi ndol - 6-yl net hyl ) - car
bami c acid tert-butyl ester,
5- mﬁrghbhnzlyylmﬂhybﬁqﬂhyyl);ulﬁaryhéﬂyﬂndulbfkwbew&ciani;ﬂcﬂmaid@,— car
box 'c i d am.de,- . N .
-Pf@np/%z f%ﬂﬁ%dﬁ@ﬁ%v iﬂ}fﬂ%}%ﬂﬂwqd% FREASVIGAF A AT - i nd
5- (3%&5&%@%@8@5'1%1%&@1)3@ -Snylsulfanyl- 1H—1ndole 2- carbox¥hc acid amide,
yl

am nobenzyl am ho) nmet’hyl | - 3- phenyl sul f any
—pheny}slu]farddeSe(zlaawmmﬂnugf-lyi-plpamzm l-gmetbyl)- 3®I-mdole -2-carboxylic acid
- [ (4- met hyl benzyl am no) net hyl ] - 3- phenyl sul fanyl -1H-in
| e-2-carboxylic acid am de,
5- [46(‘3[-1|£r{£n21%¥6ﬁéﬁy1§>1ﬁ goabian mmlpslﬂhelsylah%yi sHlihady2-ddebdxylic acid
car boxy ic acid amd
amige,[ ( 4- br onbbenzyl ani no) et hyI ] - 3- phenyl sul fanyl - 1H i nd

O SR ST ey L) opms b sed ter-

butydekter,2- car boxyl i ¢ acid anmi de, WO 2006/ 023467
PCT/ US2005/ 029053 25 6
S5-[141iapeRanyi- ylzpe)t,h}ﬂg{— it aglple-2-carboxylic acid amide,

O R -ﬁgﬁgﬁhy. e B PR S i

amidd,e- 2- car boxyl i c acid am de,

5- (12}_ é1( 25_%;6%5,&3{33 a%q g-)%mf:tggﬁ %phengﬂgﬂzny? ‘iH_m'&X{ 21 oxyhc acid

arm@e phgny! sul fanyl -6-[ (4-trifluoronethyl benzyl am no) neth
yI'l-1H i ndol e- 2-carboxylic acid am de,
5- [46(4{—11113>r6j>hmyk)1915e1tasz1—Ubn@h)dﬂ—Byphbeﬂzu}lfeanm-mﬁ}iné@lhya—qarlsowﬂic acid
.enyl sul fanyl - 1Hi ndol e- 2-carboxylic acid am de, 6-{
aml%('z- met hoxynapht hal en- 1- yl et hyl ) ami no] - met hyl ]
}-3-phenyl sul fanyl - 1Hi ndol e-2- 10 carboxylic acid
am de,

6- [ ( 2, 4-Anatkar isobpdisreny o0& tiininy ersicmyilate 1 hempounds femydla 1T wherein

- | nd - 2-GAr hox ' i d
Xigg Fod? thga S : r#”d%?%g{‘%nﬁ Ry i Fl G e A G RCealiD,
hetdﬂ&@bg(@ Cadllbaxyt CLCaalkékyaibdRyl and R is H or heterocycle(C;-Cealkyl). The

6- [ ( 3- net hoxybenzyl am no) net h){l ]-3-phenyl sul fanyl - 1H-i
foll@m@g@ogm@qugmmpgesg@@vea@ﬁ es within the scope of this'embodiment:

6By BRI A oKL L Sl amd L any! - 11
(2-cardaqdyeiphyhyiariiylh mnnacstea hiynelh3)-pdremyticsicid @riydutyll dsten

dol e- 2-carhoxylic a

6- (b[e@yl?-rpu@fn@ﬂylw-fph mﬂ@wlhlﬁﬁ@% 7R £ATOR8 Y Fe g ppide,
R ey Rl 15 Rl S Perb BRI F ffce
6- [(ﬁdhnh&eth?l-annmdjmnglylamlmx)mdthg]j}&‘dphenylsulfanyl 1H-indole-2- carboxyhc acid
amide,

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,
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6-{ [(10-chl oro-anthracen-9-yl net hyl ) am no] net hyl
}-3-phenyl sul fanyl - 1H i ndol e-2 20 carboxylic acid

W@ Ri0d©23467 PCT/US2005/029053
6-[ (3, 5-di chl or o- 2- hydr oxyB&nzyl am no) net hyl ] - 3- phenyl
sul fanyl -1 H-indol e-2-carboxylic acid am de,
6-[ ( 3- br ono- 4, 5- di net hoxybenzyl am no) net hyl ]

6- {[Q:spl?eny{]X-y?rlljaletfhaﬂgéﬁnoﬂ-netﬂ l e- I%én%l?r l‘?f%% fﬁ:—mda ?e g carrgoxyhc acid

amidk, [ (4- benzyl oxy- 3- net hoxybenzyl am no) net hyl ] - 3- phenyl s
ul'f anyl - 1Hi ndol e- 2-carboxylic acid ami de,

6- [(Is-rl[t(dbemadmyj_m)methy]ﬂét—lbhmyls&hﬁzwﬂdH—Mphe@-hgrb@xﬁiom'ﬂmdﬁsle,

o RS SRS, 161 B 0 il i amice,

3—p}%%ﬁgglmﬁﬁ'ng%immrﬁ&h&]E@ﬁ’iﬁarﬁi'n%ﬁ{l&ﬁifm 1ERind8R-A64Hoxylic acid

amide, 2- car banoyl - 3- phenyl sul f anyl - | Hi ndol - 6-yl net hyl ) ami
thyl.1b

ot R S RGP P Sl I ban b S g indole 3 anbonsic

acidd@dig@e 2- car boxylic acid am de, WO 2006/ 023467

PCT/ US2005/ 029053 26 ) _
6-{[6-methoxyranhihaben: Hylmetbyloreinpl Byl tlapheny)sufemig fH-indole-2-
fanyl 1 Hindole-2-carboxylic acid am de,
Carb8§ lféqf%(ylf ~Chl or ophenyl)-furan-2-yl methyl] am no
6-[(2 melifyihpx Pocphdayiminttugij 3-pikoyisdtthey 2H-0atoboX ¢ hibox did atid am1de

6-13- p&e%mémiam@ﬁgﬂthxlwW?n%wl@nw W tipdalg-arerkoptic pgif amide,
oSS FOH S A PRI 2 B amice

6-[(2-Bacpindbanizglahfiamyiethyl}-3-phal ydsulfaogr Hdsipdale 2-cadiod yBeriaié amide,
nd 6- ni trofu -2-yl hyl ).am thyl . | .
o1 sibenyd Gt ep DL PR STt Sadale 2 capleavtiq pid amice,
6-[(A bR 36&@&&6@%@%{4@%&0%&191]% %&H?Rhlf&&lflﬁ-ﬁhﬁﬁ—i—@arboxylic
conmpounds formula Il wherein Xis'S, "R is H R2is
aciddide.mis 0, R7 is CH2NRSBR9, R8 is P and RO is H The

6-1C3 PP C@glggé%geﬁhgﬂ? e LS RO P YGRS tic acid amide,
6-{[Prck &lao@radﬂ&aéesm ?Hﬂétﬂi[peﬁﬂhﬁ}i‘ﬁéﬁwl} =33pHARMIfSH N1 dnldotbtd-

i ndol e-2-carboxylic acid am de
carb@xyleczacachamcet yl am no) net hyl ] - 3- phenyl sul f anyl - 1H-i nd

eGSR Rk ey DB B 2 s 5L il p-gponytie
acidfaadiye, - 1H-| ndol e- 2- carboxylic acid
6-[(3-bromo-4,5-dimethoxybenzylamino)methyl]-3-phenylsulfanyl-1H-indole-2-carbox ylic
acid amide,
6-[(4-benzyloxy-3-methoxybenzylamino)methyl]-3-phenylsulfanyl-1H-indole-2-carbox ylic
acid amide,
6-[(3-benzyloxy-4-methoxybenzylamino)methyl]-3-phenylsulfanyl-1H-indole-2-carbox ylic
acid amide,

6-{[(5-nitrothiophen-2-ylmethyl)amino]methyl }-3-phenylsulfanyl-1H-indole-2-carboxylic
acid amide,

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

3-phenylsulfanyl-6-[(4-styrylbenzylamino)methyl]-1H-indole-2-carboxylic acid amide,
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am de, 2-am nopentanedi oi c acid 5-am de

1-[ (2- car banoyl - 3- phenyl sul fanyl - I H i ndol - 6-yl net hyl ) -
W@peiodet34620 6-{ PCT/US2005/029053

[ (2-am no- 3- (1H i ndol - 3-yl 2propi onyl am no] net hyl

}- 3- phenyl sul fanyl - 1Hi ndol e-2- carboxylic acid am de,

6-[ (2- am no- 3- phenyl propi onyl am no) net hyl ] - 3- phenyl sul

| - 1K}, ndal e-2-.car boxyl kc acij m de, . 6- ) .
oL b G R R e o Ry eR - ndtpegarbonyiic
acid &gnidé.anyl -1 H-i ndol e- 2- carboxylic 25 acid am de,

65-‘&(2, 6- di am nohexanoyl am no) net hyl lla)ng lEhenyl sul fanyl -
6-({iH(3-plleraphonyd yif a2t ilmetiy ] lammei} e thyandt phenylsulfanyl-1H-indole-2-

=am - car banoyl - 3- phenyl sul fanyl -1 Hi ndol - 6-yl m
Carbg)f(ﬁi;q %g%%%lg(%ém c acid. A further enbodi nent of this

6-{ [( nYenkhanlforylaliEpyiol-TGImaH eymthal }13- mﬁﬁ[ QifAnyk iR indole-2-
30S, R is H %Z%yis N2, mﬂ?gmo,lm ?13 FoNRsRo, %8 meee
carbogylig 30id emidesal kenyl ), di aryl (C2- Ceal kenyl ) or

BRSNS RN ol i i cmtoni

acidamngide et esent ati ve exanples within the scope of this

odi.nent.: 6- bi.s-(3-furan-2-yl-allyl)amno]nmethyl
6-{_[gigﬂrﬁﬁgﬁef%ﬂwﬁ%@)g@awﬁuﬂi@é{ﬁe?@he@ﬁ%ﬁeymy-élzlaeqkae— caRrtaylic acid
amI§ep 2006/ 023467 PCT/ US2005/ 029053 27 6-{

[ ( Amthr grbadinagnt of dud invjniienhglries 8 pirepgunds Forammd I Wherein X is S,

. er 2-Gar 4 ¢ j i de. pand_ 6-{ .
R i B RSy Rede FEGUTRASh 5o RO Bifty e figowing compounds
are tep@sgi@iyel exambasr withlirkheResetor 2his @aba@Mydtc aci d ani de.

S The conpounds of the present invention can be
o-[(Hrrwapreeriony yninessebyl |l 3ralicaysusanyd 1 H-ndels-kpuhwrylis acideamide,

. i n he . .

o125 indBEaSh b RSASTES ple ol R o AR i amice,
6-[(pampror-Zmedinylpént oyl andind ymesh ¢ PBpheiyd sulfiny1- DH-ihdole 2t dagbbx ylic acid

.The di scl osed nethods and exanpl es are provided for
amide, | ystration purposes and in no way |imt the scope of
I R R A e R G S P L SO
amidefl, t he steps herein described to arrive at individual

onpou re ad{ly . apparent to ope of ordinary.
o GRRRRO O a5 et B Eialethh o Padh it b ingole-2-
carbbXicsRerathige, compounds of this invention which are
6[(£repared in accordance with the synthetic procedures

ewyio-hehetdprepionyamindimethyti & phengdsudfangr 1 H-ielole-2-carboxylic acid
amié:eorrpounds of the invention are summarized in

6-[(2-amino-4-methylsulfanylbutyrylamino)methyl]-3-phenylsulfanyl-1H-indole-2-carboxylic
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
S, Ry is H, Ry is NH3, m is 0, Ry is CHyNRgRy, Ry is aryl(C,-Cgalkenyl), diaryl(C,-Cgalkenyl)
or heterocycle(C,-Csalkenyl) and Ry is H or heterocycle(C,-Cgalkenyl). The following
compounds are representative examples within the scope of this embodiment:
6-{[(bis-(3-furan-2-yl-allyl)amino]methyl }-3-phenylsulfanyl-1H-indole-2-carboxylic acid

amide,



Table 3. 15 CHEM CAL SYNTHESIS Schene 1 J O (R4)m
(RAYMOO (RA)m NC,,] NC / a NCbl \ OC®R2R N®2 ~ N
wWOBR6MR3487 is 2 J ¢ (:~3a RREt 3b R=Me O 0 PEHPA2005/029053
(RAYMO (RA)m1 / al \ b R7TCO2R NC NO2 NC NONC N 2
H5 Ib 4 c Cb5a REt 5b RRMe WO 2006/ 023467
PCT/ US2005/ 029053 28 As described in schenme 1,

ional l y substitute t hyl ) .. i
6-{ [25),(%Sﬁgﬂ-@pﬁlégyl@p‘%n@g}eggi];f—gFéqyésgl)lfan%lﬁ]&—l—éq%-}carboxyhc acid amide,
and®- cyanoi ndol e- 2-carboxyl ate (5) starting materials are
prepared by nethods well known to one skilled in the
6-{ [@r@-Hydomykhoethoxyplsayhel Yeminojmethsl - 3phenybqi faoyplal Hyndole-2-
substituted, 3-nethyl-4-nitrobenzonitrile (1a) or
carbys pq 231

-nitrobenzonitrile (1b), respectively. As 5

5 s R omPoskdieMBhelpresdng &v@nti&fba%%'djgéﬁt:égi ,lgﬁfn%(:essés}lé}ﬁl(%f%us to

for exanple diethyloxalate, is ad sol ution
thosg kegiwn aibthe apadReactomesrbgmes by2,Sx4npd 8, asldhe pomespondidg descriptive

i absolute ethanol... at from abouyt to about,room
text, QBB RPN el hemmBRRg: obPepfrRfSn ThEGRHosea
meth@iz@bieck imples bt proviled fir illistrafibPp@pbsed @nll th AO XY LI@OME scope of
tenperature. After stirring the m xture at about room
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.

15 CHEMICAL SYNTHESIS

Scheme 1

J

0
(R (R,),, O © (R
NC . NG ) NC
—_ — - N CO,R
NO, NO, N
3

1a 2
c 3a R=Et
J C-3b R=Me
0
0
(Ra)m ®R,)., © (Rahm
NC NO, NC NO, NC N
5
1b 4 o (5a R=Et
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tenperatue for about 8 to about 24 hours, the reaction

is neutralized by addition of a suitable 10 acid,
waeewh/0z:6T or exanpl e hydrochl oric acid, sulfurPCT/E81005/029053

or the like acids, the solv&nt is renoved under

reduced pressure and the residue is partitioned

bet ween water and a suitable organic solvent, such as

nodt SR TRbA L e B i R S e 2rcanbonyate )
and éthyed cyﬁlmiﬁcﬁﬂé patacshx yRIRd(S) BRrtiShkealk %re&ifélbk e@gy B¥thods well
|

chr omat ogr aphi ¢ net hods well known to one skilled in
knowgdo gpg slilBeGBlrndW & fropplgrom eranmercially 2vaibbly ommnaﬂy substituted

A 2 or
SRS o IPLINL P BEL AR B Sl
showaﬁmd;chsmp 1sstep a g dmlateedlaﬁfaf Sudlpdsl fofl b di2eHyRN A at, Rs added to a
sol vent ch as _ for exanpl e ethanol,

t abl
SOluBH{l Pl% a?‘ﬁ %!er@é?’étuﬂé a3 %ﬁﬁ%}ﬁPleéPdlﬁmtb@f@ﬁe insabgeltsrdsleatiol, at from
abodtRCh& a6t g((gjbr{l ?rﬁé#ﬁtﬁ{f‘ f?HB\'/vla& f ggdlﬁg'rg Plt Q?ﬁ%ﬁ’l? lbgﬁz%‘ﬁ‘ratnle laor1b at

concent r at e cru en
fronpaipdut Débltcb@boutmomtrmngraanhj Afwekﬂm:ﬁg th\ﬁﬂnixtkﬂaca‘tvabdlm r6die

e aiye B bfurbpiored b i ghorrt dayedireqbhpndtion ofa sutable
acidBsueran %ﬂk@t@ﬂn@f@‘rﬁ%éﬁ%ﬁ@ e sﬁl@@rlo acnfl S ik W&lay. tlaé“?olvent is

shown in schene 1, step c, optional substi tut
remeeighyynder r@gmupm@s@u@azd ﬂﬂﬁallebdmyisaiamt(@mgi bellween fwaker and a suitable

e N0 § R T B 0 BB ke o

like BElvENtE. TH Erigadb pﬁﬁse5b drié® s:@ﬁ@ehtru@liyandh}ie [B%Idﬁe q|§pui€ftéd by
known to one skilled in the art, such as for exanpl e

chrowt@r@mq ﬁ)@thﬁfi& vagH &ngwn rﬁ@ppﬁaﬂ@]led mghepmtt trspriovite oxopropionic ester 2

I T T -

of a sutdbiengtal gun, dsublS o} firieRgmplRPaladiiinydnGrbdHe P adtaele §éYvent such as
met hods, we] | known to one skilled in the art,

for eﬁp@p]edzgganﬁgpﬁg thg ghegretigpl ggpougys of h)ggp 81t is \abmrbed The reaction
mixtld € a:'d\ﬁ%h flftﬁ{é%céﬁ%ﬁe %If’qo %F%Bjc%rlﬁdglg adt ks Ypurified by

prepare substituting
chrodlaﬁtgm}ﬂhm(mbmbés wad kﬂﬁ)\dn mmﬂldnldbd idehd art teAff@a obtidilly substituted

eSS Sh0OE e 003G g Fihanel un 20 Lic cbore
resp&\?lvgﬁfh Qil\'élﬁsélgw%?gﬁeﬁﬁ@ @leg) %4334511011%% vﬂ%ghﬁgc} &ﬁﬁﬁ\w\éﬂ édélle 2-
carb@gylae ﬂa@@r gthyl Gzic:yatmndd}(bz ~cRIboly [aRASH) §tRtinmettees) rmuytbe HRionally
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,
potassium carbonate and ethyl ester 3a or 5a at from about room temperature to the reflux
temperature of the solvent, cooling, and isolating and purifying 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 ethanol in

the above described synthesis.
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d NH2 NH 5a or 5b- e b:N 2 fNH2 NC H O BocHN O R HN
HO 9 10 11 a, R = Boc 9 11b,R =H Schene 2 descri bes
wo b@ofoeRpar ati on of optionally substituted intPCTE82085/629053
3-arylthio- or 29
3- het erocycl et hi 0- 5- am nonet hyl i ndol e- 2- car boxam des
8b and 3-arylthio- or 3-
het er ocycl et hi 0- 6- am nonet hyl i n%fbe 2-car boxam des
11b. As shown in schene 2, 5-cy ®2sters 3a/3b and
6- cyang esters 5a/5b are each converted to primary
am des g and 9, respectlvel( )mby met hods wel | Kﬁden ~Rs

to O I in ieBaHN: 8 eat i M@, ap iy of } NH
3a 0?5’9"":—'7 3 Qna—est-ef @@ s_t_eLia o N\ 2
In adsu & SsoPvent, q €xanple N o

nmet hanol or eHhano , Wwth a chip ofHIithi um hydroxi de H
and heatingéthe resultant mxture in a pressurg) 8a, R = Boc
vessel at about 100 C for about 16 hours provid Sggb R' =
after 10 chromatographic purification as is well known

to ongg §k|IIed in the art, ;p)l;lrmry amde 6 or 9

respectiVely. Alter nati vel y, \Ot her reaction con@iei onsg” Rs
| | d kngfnat-e iléded i nXF ¥, he enpl ®yed NH
5a°§§%h as i & SOrurton Xppl oprate ed 2

in angTi Ipolam B sChNas for e 0
met hanol or effhanol, Wi th about 5Mito about 7M am’mnlati
solution f& about one day to abi®ut three days 11a, R' = Boc
anbi ent tenperature, or by heating the sol ution%%11b,R=H
about 15 55 C for about 10 hours, provides prinary

amﬁ%ﬁﬁge %@F?‘ffﬁ’rﬁg s Iﬂ{)&ﬁlé%sqﬁ ?)nglgpl yﬁul)ﬁgutgatmtgrmedlate 3-arylthio-

or 3ﬁiet&éé}%ldthﬁ@lﬂamfnlaﬁleﬁﬁfﬂh@&éiﬁﬁb&é}rﬁﬂesr@i’aﬂaej a@Hﬁﬁe Begd
in a mxture of concentrated anmoni um hydroxi d

hetesqﬂygkeﬂuanDmthwhndcdwwmamdesalﬂcbn émsho‘@npewlmemeé 5-cyano

three about fiv s.until .
estcfs S R 6 B oty 2Rt Ve BY ikl il Qanct o,
resp@ﬁ[&[@b@gﬁ@m&sﬁwéﬂﬂa{oﬁﬁi t® o8 skifle®@ theleROVWhuk Qre@fiflg a mixture of
skilled in the art, 20 indicates that the reaction is

abow 34 prymqniy el estsdRex Sb opestemya ondh tessuitable polaaselvent, such as for

xR R B DRt B st
mix R USROG 3t atddit COMYT forebbodEs idurPpepRies, aflee

am des of the invention are readily _appreciated by one
chrogategraphis RuEheation s ispyell Jéra@a*ﬁpwé)necs Hisehiy hecarta prigngry amide 6 or 9,

resplegwﬁﬁsﬁg,syzﬁ%hmew ??%En%ny gaq%vnﬁo SRR i he art may

e prepared yS|s
be empllcr}edp&mnli |am geasiger ®I\Bmnan cﬂheS@pmpne&ﬁ@estemni aSbuabﬂxypolar solvent,

GRSt KA 00 SHL LS S, ShL 0 stuionfor

boRYndeF) WAHBE R saAbiERR BMaEA-€ i
: 0hydr olelde and the&ﬁfﬁe alses ?s 2 eorblythtg%ﬂ%hisﬁlpuon to about

55 °gtforgiout 1Ghows, [Bbyidey plﬁaarzyranﬁdﬁ 6ion 9arespn0t1adzly,eaf$oisobmbn by
methods wezflskrro(\)vrn {5096 foﬁeg 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,
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.
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m xture of tetrahydrofuran and water. The m xture is

heated at about 90 C to about 110 C for about 0.5
whowes/0tenbout 2 hours. The product is recoverdI/as2085/029053

salt by filtration and the3o filtrate is concentrated

to provide additional material as a residue. The

filter cake and residue 10 are conbi ned and acidified

e 5 Wb arciRHRe b Ru B b bl BEPD et by one

shllé&ﬁﬂh@&rta@@t exandsle batdxlis i addriespldignio whehe aTompounds 3 or 5
net hanol, ethanol and the |ike solvents, to provi de

wherefieR do Hriaayp bnBicpared &y hostiplysis %fdh%i SOTESPORG A BLierd 33 apd 3B, or Sa
and éﬁ %@e@étgiiﬁi well ‘Mjigw{f‘ H‘oﬁ% s'kﬁle'(_i| i agf ]?(ﬁI e?cgfﬁée h? s@i‘feib ase, such as

conver t'o am
for diﬁ ?fé%ﬁt@@m%h&dr&ﬂﬁ%oﬁﬂnﬂlﬂﬁir@&d& Jlizbliuimh fdnexide hnd the ¢1ke bases, is
or. 15 exa a_solution of carbhoxylic acid 3 or

addes) tp 4 TREXEF DRSHIET T bn T SA@HSinan A SWERDS FalwrtavRhcRs forgqmple a
mia& &&gﬂ i r%{alﬂ AdRARE. 46 iiu%r@'i SI1RRRA APYIRE BY P@R At 110 °C

car e such as for exa
for abo(1t3} Showmt tb)abatnu mh)qmm pYie) prBdmn:t hiyfecavdmcﬂas ansatteby filtration and the

hydr ochl or i dr zotriazole ni u )
Rl (o R AGR DY ads BT R a6 s THBRERy B gnd rosidue

are &ﬁEJ‘arJdaa)é?cﬁflé‘J‘B}QHth%gg BN ¥noWh t&Bﬁ@&lﬁéﬂ #akd &t, such as for
rormto rap hi ¢ anal ySesS as are well known to One

exam;bds IatlelcfxcaEOn imitht aesritalple acidisachhrisxacgtie acidin beuighblegadeent such as

mettfg] sfhaiel SRdhEHEGH LB AERPLE RO R PondiRE g g ggias of

compPBlld XBOMEsh&tiQBE, Shblelerl id H. tiGseAdakbdxg1ip oMb 8@ readily converted
primary am des 6 or 9, respectively, wherein R2 is

to amnides of the pnvemoly by Pr%é‘@ﬁ%i‘é(iﬁl} kaawopaPreskatiedhiadheas such as for

[ C
exafBL S RLFR L TR ST AR PR B rommamie
can b@fr&dt@c[ Wltﬁfﬁiiﬁ@é‘a suzfirag aﬁmm@iimhylanmwp ouibddiididersubh as?for example

wherein NH2 is rep IacedQ’% NH( C1- Céal kyl ) or

1

1- (3fquﬂ1®@@iln9mppyl)13§é1@d%%rb ngdde Md@ﬁ]@\ﬂflﬂ‘ﬁ Iskyslsppgybgnzotriazole and
. d
oS SHOE N1 LB 0yl 0l bindiabls e

chrobratyaasiiyn dﬂbﬁeﬁsmbhmkmmad@rgp}ﬁc enaiyaeh ag m@bum&ﬁkﬁo@vrt toene skilled

correspondi ng p si muJ t aneous _
in theggt. hedpishiie gen %e &? ™ wglﬂ |ar§t1’éi&ﬁ% g et ia? PRYHGE hn be isolated
and @}Woﬂﬁ&) g?e%ﬂaﬁk%llé%nﬁ@& B§ alekntRl Well%o%tta Qs siBbd iROWA 1o provide

to one’s in the art. For exanple, a solution of
prinfarc yraites 6aoereRpativblyxahérdia K, isNH,. If primary or secondary C;-

Cea]g% anol neg%ﬁlog{gc? Tnd?kioxa de 9 I . cﬁhqp(ssillél (t)r}%bcla?lragsgltpgépare the
corr¥épbhdink @s@Gan&i SechA@rd Bﬁ’d @ﬁpary aﬂﬁwe@rcbﬁespoiibﬁgmé &élﬁ{xﬁmds 6or9
W a

IS then treatéd at from about C to about 1

whegain Nihl ie repaced b8 NI G4 € sl oD 0061 a1R 905 Bespectivebiduci ng
agent, such as for exanpl e sodi um borohydride, and
then stirred at about room tenperature for about 8

hoWssshb@ iaREREMe2Y, shpw, the nlifige fnoRET bﬂ?tmn)&ﬂyl Ebstifuted 5-
concentrat ed, extracted and the uct isolated b

y
cyanpndalRIa-oRRIOR aRifRANCD- e RO BIRPler ZgarbpXxaTHge Srare eash rediced to the
Loy
R e
ri ambdes 9pdd0] d¢tively, by methods well known to one skilled in the art. For
2
example, a solution of 5-cyanoindole-2-carboxamide 6 or 6-cyanoindole-2-carboxamide 9 in a
suitable polar solvent, such as for example, methanol, 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
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As shown in schenme 2, step f, internediate am des 7

and 10 are each converted to the corresponding
wWR2@6p34ht 0 or 3- heterocycl et hi 0 conpounds 8a BETUIHA5/029053

respectively, by nethods ¥&l|l known to one skilled in

the art. For exanple, a suspension of internediate

amde 7 or 10 in a suitable solvent, such as for

exanpl e di nethyl f ormam de o reate
red e AR SIS ST SR BB 401 P RPHES akitgpt fom

temt)érﬁtmém byt '8%ursatB abBHIE N urd eREE A HibhSnixfuRt SR fMted,

reatment wth a suitable diaryldisulfide or
extraitébaret the pmdaadﬁ isollafeid dy, methelst v hkndven 1wi onewwkleildn the art to provide

stirred,.at a nt t erature to.ahaout, 10 f.qr
the tsaROTE s r - B0 B HOTEL IS ot ek agtidsor 10,
respE@c%U on is foI | owed by thin layer chromatographic

anal ysis or other chromatographi c nethods as are well
knavarshoonamectekiel 3, st¢p I5iniammedigtecamidesfhend Lbarsiceeteconvhged to the

comSEPR R Q4G bR LRP TS FOPRBIFTE o 1AdSPRGR L. by
methéﬂs&ﬁdlﬂ&io&lrﬁto%n@@ﬁﬂl@ﬁ ot getad FRreranEt Widsparliero-intermediate
car boxam de 8a and

amige ‘Bop1pinon witable-sahienb saehnas fpnersmenle diergtindloamaaédeiardNMP, is
treaf%d%ﬁagz{s:ghltabl%q}agé %ﬁ? dfo‘f Q}[ é ot rqyfiﬁgé: Ldnfx hgcﬂ%c{%y at

are wve novvn one s

ambiént pnpeirateres folooued by tRatmerd withea Mmbleucﬁmmlsuiﬁwqﬂ or
heteroﬁﬁgﬁcle As shown in schene 20 2, ste

dihgigraryslagasudfidss andsthemde BPAITE AT FHE G Sﬁlblfiné e&aer%vrﬁéa ab(ﬂlt 100°C
for iogﬁ?[@ﬁ(gurw :%lbolﬁ{‘ R0y OTRE Eovtd %ﬂtgg réa@uH]fas f@fl(t)wed5 fhin layer

or exanple treating conpoun a or ess
chrdnndtd grajetrio acaysic onathel diroraftogtaphio ameth@aispe mat wclé kfmmvn to one skilled

o OB PRSP SRS RGP e vesaown

to oRETEIReBR tRE attl Phe dEL2RGGEINRMe 5350l RBtected-aminomethylindole-2-
trifluoroacetate salt. 25 Alternatively, as shown in

carboimpive 82,and tbePod-pratectidkaninemethylindoldiZagaybakiagude lh@aro each

e L T LY TR
art t@’f)m&ieecdi‘hﬂ'ﬂﬁhﬁé’ B4 afdBIH Wherein RIMR aryll 9r héeAIc§ele WAksRhown in scheme
optionally substituted internediate amde 7 or 10,

2, stapd, adidia hiydolysisefiiheBpe-praseating 2zeupss patfomeeddnagnametwvell known
l e.r (0]
A e e S R

mﬂﬁdilb@dmb Qgidap hb(tiut edh Gelfpastu for Wedut Skiiawies t®atwne 30 minutes,
skilled in the art. The desired optionally
congquyating thearixfuse apdrisalatng thy. cRFgsROMAEE Ryimary amine 8b or 11b,

respgcﬁ\%‘i ag}(}fétghggaageﬁ%g%alpr ot ect ed- ami nonet hyl i ndol e-

car oxam aryl thio- or
3- hdteznativel yo b slowhr iBaChqgmo?2 esodpefil a anik tuosred thy dianyl disel{ide or

b PRI A ARAPPY: bl B SrerRLErEbeRsteing Sipplesgivent,
sucly\%? o §ﬂﬁﬂetﬁ§l%ﬂ4§%ﬁ@é61oﬁﬁ/ﬁ5% tréa?ed’@ﬁh %g Maﬁ? shﬁ‘stltuted

art to provide conmpounds 8a and 1la wherein
inteamngdiate amidet 2oobd; @hé thefiibe mBuurerds beaed atraoyr 816 tofabout 120°C for
conmpounds 8a .and a i s renoved.

b d
abofG P BRRH SHBUE { DeAPRYIPG 1 HETLOIFR B8 gHRATIRG SBierHaRegaphy or othr
chr@HAtBEasic AetHobl as ARSPEE k0@l ¥ orRSKIIRE in the art. The desired optionally

substituted intermediate 3-arylthio- or 3-hetercyclethio-5-Boc-protected-aminomethylindole-
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
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trifluoroacetate salt. Scheme 3 SR3 O SiR3 NC NH2 h
NC\NNH2 i HNH2 NONO~NO (RAYmH (RA)YMmH (R4)m
W0H2006/01R2613 hl O ~r p SSR3 HNH2 R 8 N H | jPERUBRNAR9053
30 (RA)mMHO (R4),,, (RA)MHOKkKk O 15 16 14 RL 5 As

described in schenme 3, optionally substituted
internmedi ates 13, 14 and 15 are each prepared from

one g&ﬁ%cgmghe %@% u&?ﬁ%{% %toﬁl%gg g Idrﬂfaéggl-leﬁelg %rg k‘i)so ar\{/ orche%erocycle The
Boc?r&M&ﬁ@ g8} 6F dnfRUREXS hifd PG id réib e Y defd KRIVISEIS adl descnbed

o the <corresponding 3-arylthio or 3-heterocyclethio
abox@dﬂpffgmjth@ gomesppading pumaneamisBbeori I bsrehpaetivaly, 35 thet ep
trifldor t? |de3arylth|o- or
‘?—‘Flaé;f:él ¥CI et hi o- 5- cyanoi ndol e- 2- car boxyl i ¢ aci d
amde 12 after isolation angchewweisfi cati on by nethods
as are well known to one skilled in,the art. As show "
in scheme 3, step i, the nitril egroi®ety of 0 g
I ntgcredi at e 12NHS reduced by grwelil K to NH
one sKf I TEdNngth , exanphbe H by N\ 2
Ag7a-guspgnsi on of i nefmadi atg@ 12 and 0

in (B di neHand water wid) a s diry of Raney (Rjckel ,

and heating at about 95 15 "C fot2about 4 hours to 13 i

about 5 hours. The reaction mxture is filtered, and
thefiltratlfis concentratedtoarrinirrumvolurre an
treatQad W t

. . /RS
i ce water to afford, after isolatfon and S
g by dtn to NH,
i 4r t2—i-nbe ar nmyl - 3-
subst i t4ted=N nde 2k car baxy aﬁ:l d%m de 13. o)

showiRJ,n scHéme 3, step j', “the indol e nitrogefRdf

optionall y1substituted 3-arylthies 20 or 12 R

3-heterocycl et hi o-5-fornylindol e-2-carboxam de 13 is

N al kyl étseiasqribe@irosqhdmeéom&y substijwied mitenmBtliates 13, 14 and 15
own to illed

are e DR ot R ROONBt EY tg i 3oy i acif e . s

shovatints@Rérfe BOdt@ h,50¢yaaBindoRLEParBSx J1RIacRIARRE 6 is converted to the
di met hyl formam de or NWP, is treated at about ambient

corrgspeirEng B v dihip oh3 “hetsticyalsthéo perspound s as dgseribeskahepe &n scheme

2, step £, to provide 3-arylthio- or 3-heterocyclethio-5-cyanoindole-2-carboxylic acid amide

—2Z

12 after isolation 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
°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-
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 dimethylformamide or
NMP, is treated at about ambient temperature with a suitable base, such as for example

potassium hydroxide, sodium hydroxide or potassium t-butoxide, and then treated with a
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pot assi um hydr oxi de, sodi um hydroxi de or potassium
t-butoxide, and then treated with a WO 2006/ 023467
wWERALASRGD5/ 029053 33 sol ution of a Cl- C6- al kpeT/nsto0se29053
in a suitable polar solven$3 such as for exanple
di met hyl f ormam de or NMP. The reaction is stirred for
about 24 hours to about 72 hours at roomtenperature
d di ku Fth.a .sui I I such as et hyl
solof{ it} GO b 8 ¥ hERUE oPR: K uch G o R e
dimedhylegmanddcoMIBIM M'Eegdadtionad §tafadl fdr abday Raheeksee aRaINd hours at
14 wherein RL is 5 Cl-C6al kyl. One skilled in the art
roon} EEEgEAtHEand dijited ity a awialle sobieat sush aneiyk §qetals- ohhoerganic phase
. . LT ; I : :
o B AR, B ST R SIPLO SR B 14 wirin R,
C;-Tsalikmu | Gnelskikistbinahs att tezbhitiz&thyeother cotdifionsior D-alkykatiph of the
. 1,3-dinethy] -3,4,5, 6-tetrahydro- Zgll—l) -pyri m_di none
indolf Riogencmahe erRlontd. st a% loT skemple uit&ea@mgea gRlgtéon of fhe compound
of foula0f3 %%kﬁble%%m%?rﬁ ?53L:8: p‘i’ﬁ% 13:"&?1'11%5/1—3 4,5,6-tetrahydro-
tenperature for a suitable perloéno tinme.
2(1 B gyemmdinoue wyth a GeCd0iatlyisubliyerandfa duliteble bds, eudhi as domnexample

.al so_be al kylated by treating a pyridine_sol ution of
cesi B FBERIS oF PRI SRR R S eieblspeof pf g plisTpagively, the
nitrogBe o PR SEIMIE iR nRy FbIHRRING 1R8S By BHathBSpydRfe ORI & a

cesi um carbonate Wwith heatiing for a smlt)abl e period of

compoung. of Agmpialp daithye CoRealkykhalidedn ithe prigeneg of a put@blieiheessuch as

for iRl e R Pl b fip o SBbls R e b, Agttonslly, one
skille Fcthe 88 dedognBeN@EEN-alkyl &ich of khe ABloR) HRoERSAAY BEpbrfdimed at other

~scheme 3, optionally substituted internediate 6 1s
points|ig ghe wathed stepp disclpeadan seheanas| L todhder step i

condi,t. rihed ' f.. .
P AR R 3P RS o g S bR i o redeca
withRibsy nicltle dnderfsepiybhditdonseastecaibaaxyt the raictonsf iderhbdiate 12 to
hyde 15 is converted by reductive_ anm nation

Al d t
13,9 ﬁffg tiopally, Bmi&ultﬁde%fmﬂiﬁwla%%mmy BFiddalie 35. Aldehyde 15
. ! ; ! 4

s cof RN s i, ol Rl KRR o 2

carbaxdicl astd amided 1@py inetimids welknstvintto bad sidlleteimthe art Suich agfor

syi tabl e.sol vent, such a. m xtur f acetic acjd
exanggley LY EP?%%?‘@‘FT{H%W, OBPRHDOHH RIFAIARST LT 1Nl solvent, such
as a AHLEd Gctic id 8l AR RIOREE, WHHCR A814 e SNBSSy addition of a

pot assi um or sodi um carbonate, and a 'suitabl e reducing
suitahlparise, sscit bs fos ekanple patapliemsododinmospsinobier atlyasiidbleatducing

bout roomtenperature. The b reactjgn is nonitored b
saerf Rriha B PSINE TotRsderRaaiEr b Brignaire. the
react®ds 1s n@hidofed BEciRéhatogphiGhetBSds Riae W8N Rhown to one skilled in the art,
chr omat ogr aphy, and when conplete the reaction is

suchdis [thin dayerchiemptagnanhybingd whes cosppleteibestsaetioniis Hilated Wit a suitable
bi.c . l.. DO% . [ ' rbonate and the.dri ed .

sotvec ThEA i Bl REBREROMT BLOGRRSL Bt §fe e g organc

phas8 idsdnctnttaeetl to-adfoky bponadyreityitutedlabyBmeasmekylihdole-2-carboxylic

acid am de 16. WO 2006/ 023467 PCT/ US2005/ 029053 34
acid amide 16.
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Scheme 4 (R 4)m Procedure VIII1, aym$S/ 3 Procedure |X

(RA)mS/R3 H2N I \ \ NH2 Procedure Xl 30, | o 89N NH2
woOl@sMeaeedure XV HH O 8b (R4)m SR3 ProcedureCVU$1005/029053

(RAYMS/R3 N-12 ;rr rocedéire 1 X, NH2 N O H2N ocedure

XNXRHO11bIl ORR [/ 3 3 S Procedure X or S H NH

Procedure Xl Il R8RON I \ NH2 NO/ NO (RMymRL

(RA)mRL 13=Rl=H 14 = al kyl S- R3

Procedure la or R NH N O \ BNH NH2 Procedure | b

8 N O (R4)mRpl, (R4) mH, 16Proce@eh¥ie 4 deztrlbes _R,
Ay S

nver t$ ng_ opt P&%qiqr%/p%ubst it

"t or medSie

formula | and e |ng€fﬁﬁ‘ﬁ%‘h 5
known to onesHIHdlﬁ)throﬁ?‘?“re e skilleo whe ‘o
art readily appraagﬂl ates that these nethods are H
general ly applic e to the preparati on of conpaunds
of formula I and Il from precursor conpounds that are
not specifically shown in schene 4, and that the

nmet hods shqwlj are for ill ustratlve pur pos and do

not limt the\&co eSof *t he Prosede Von. Pri amsrrel:§3
8b and 11b arg by BOCRERDBuUNds of fo

and 11, respef Jel) ﬁ%cmré)a’y&ntl on.

H,N H O Procedure XV RsR,N ” @)
11b
S Procedure X or R,RN S
N\ NH, Procedure Xl N\
N N
13 R, = H R
— 18
14 = R1 = C,-Cgalkyl S
Procedure la or NH
RgNH N\ NH, Procedure Ib RgNH N 2
N 0]
N O (Ry) H
(R4)m H 4/m |
16

Scheme 4 describes methods for converting optionally substituted
intermediates 8b, 11b, 13, 14 and 16 to compounds of formula I and II of the invention by
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 methods
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

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 potassium carbonate or
sodium carbonate and a polar solvent such as dimethylformamide is treated with an alkyl

halide at about room temperature. The reaction is monitored by chromatographic methods
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As shown in scheme 4, procedure VIII, a m xture of

primary amne 8b or 11b as a salt, such as for
wez@apkretr he trifluoroacetate salt from cl eavaPer/ob2005629053

Boc- protecting group of p¥ecursor conpounds 8a or

1lla, respectively, a suitable base such as potassium

carbonate or sodium carbonate and a pol ar sol vent

uch 'S di f ' tre 5
well J5n 35 o R B R TufiEad B b ERDE it Y oiefQeraph, and when
compleRi thOmettuRR)s aNttedRti ol ﬁﬂﬂﬁbl@ sB‘BJEhtCHﬂlSh W0z GRENPRIGT acetate, and

CT/ US2005/ 029053 . 35 wel | to one skilled in the
the ogganic phashisaxashed W@%Wequﬁ Eﬁldl cay%emtréw%ﬁaffeﬁ#tae hy,

diluted with a
alkyﬁﬂﬁil% \Q%fquléo \%}@E@@E? Oﬁ[ﬁé%ée%)?gél [e ethyl acetate,
ands shdven B gaame 4pprasediirs IXiesdvdtion dffoptiohally, sudﬁtitexédmﬁlary

concentrated to affo%)g t he al kyl am nomet hyl i ndol e

amine§bygy| 14 bjas g salt such asioE ex ey tifuoroacataifsali pblawrd ﬁ@nuhydrolysw

of thE @%E_Z)Q&E&ﬂ'%)% Pilnﬂttrin 1aféf 8a°<ﬂ11]]9ni%g}éé6tl%’i an' 4 éﬁtﬂﬁgle solvent such
or 1 as a sa uch

as foe xmm;ble aceticraicfd amlrteimlazkimferasa$ hewtalia¢cheith fpotasslum carbonate, the

SiS.. of n
mixtfiis Ardes with Yhe e Ric R L St S ppersyrg Spratbout 10
i, VIERImRHE is tBen ARled 8 ﬁ@ﬁl'tﬁ)l@fé%ﬁélﬁg @gérﬁ' Q0K as for example MP-
tetrahydrofuran is neutralized pot assi um
CNEd&rboinat ebout ieom ¢mperatarg and agetateéd T\hp t@cnhlelsdegmltce@rl by
rred

onvofy R et P b 8RR TR B PPl B log SRempte o

layerf @6bYGA0SrapBRE NWhef Wed reastidnGk c@mglmi &lel\ﬁxu@él%pmwdrfmm the resin
at about roomtenperature and agitated. The reaction

and the repnistishe with ashitenesdyeiphick aprfarssapledetsghydypdiran. The
coml?iﬁ?%\%aigt?on%?ra KindI a%hi % %ﬂ: o%éﬂtra lﬂictg affdrd R dggif)e@r}ll Substituted-

ayer C rorra ogr e reacti on

amir@ﬁﬁﬂb@lhﬂolefoh&)rﬁhﬂdD@ﬂllﬁslﬁeﬁwlﬁt ed fromthe resu n and
the resin is washed with a_suitabl e sol vent, such as

f of\s é&%}rbﬂc{l@m Anpiaresuss XAL applution of eptinnally sybstigatedhprimary
armrfg'gbt Jral(}ﬁﬁg 1\9%91'1 nggxr 2k fn lgr%t(‘tﬁﬁhii %q?té Qalf‘f)llfgtgﬁlgd Fﬁaﬁ hydrolysis

esire Betitute omst ornmul a
of the Botiproteatfizentuy of mterﬁsd&t@c&mn ]riasreblmmvély, jpracsnételble @olvent such
Xl | | ut al | bstij t
a5 TR BB 2p e B AFaLreg s POLEAl B Y RBIca carbonate

folloWerb'yléQHi%ﬁ OF AleQlesild al@@ﬂy@b RRd sbdiom c@&ﬁd&k&r}ldﬁde af atollroom
Boc-protecting group of i'nternediate 8a or Ila

tempre%qnec {lhe eeta;zuom rs raommrcdaby dlrsmawgmphmhthoasoasaée faeH known to

one R TEEE it 7 s0e a8 b TECHEP B Rbrtb e dVigp the reaction i
compie] émS’F‘ac@fatet 1la %d&’é%ﬁdr{dﬂzﬂe at ARt hascAR &SRl WiTh bnne dried and

cyanobor ohydri de at about rToom tenperature.
concertzaied wraffosd therflesisedl- Wst@:tmedm@@}mtbmmdqh@@ﬁ@mum or I,

respdliS wel | known to one skilled in the art, such as for
PE é{ﬁ%’re thin layer chromatography. Wen the reaction

| S AsGREWP B Rhe@t ByprodsRiraKe/, aSoRtde df aptbriall sbsgianrbCprimary
phase is washed with brine, dried and 25 concentr ated

armrtecslmrfldbdntaﬁeﬂ%%fsqlwt sech asdor exanee dimatiaykEarmamidaien NMP is
treatgé wgtﬂ a%hﬁ‘eolus Qrutibn of § SHRBH Ba\ég,ls}ﬂch as for example potassium carbonate,

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
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As shown in schenme 4, procedure XV, a solution of
optionally substituted primary amne 8b or 11b in a
W@ iobakd4e7 sol vent such as for exanpl e di net hyl POT/Ia2008629053

or NMP is treated with an3aqueous solution of a

sui tabl e base, such as for exanple potassium

carbonate, 30 sodium carbonate or the |i ke bases, and
then treated with an Boc ot ect ed al pha am no

figy alg b

phagq 1 ysse, i Bicabanete s bring, diied auhransrpEied tﬂaéford the
armﬂ_&ﬁetﬁzmdl@g'ﬁ( floPmBR ok O, ?éi:pgﬁlvelég GRERY EE %patill' 1¢- H&w}g%&ed alpha

as ar nown to one sKkil in t e art, suc
amifi@ecié xamgtly @nd Ri s h}tdw cﬁh@ﬁm—pg]tmuhg grdﬁpesl ré¢rheved by treatment

A TNEKCT T VN T I R —

the WRARIBEShc¥atekaRiof a{e%@l@é@arﬁ&b%i@ﬁma@ @ieletﬂ'@ of BrhRth AR,

concentr at ed to afford the am nonethyl i ndol e of
respeetvely.a | or respectlvely, wherein R8 is an

y ?? i 3%%%%0{ %E(%gﬁ@rg &tg&&? opti ¥@i@¢gggtgg}ted 3-arylthio- or

—hétélﬁ@j’ldl@cl‘iio 5-Yérinfy1-iddold- %Eﬁb@ﬁ?ﬁd Sci@amelief 13 oraldaHta sBithKle solvent such
about 15 m nutes and then ether is added to

as fesrezempie ageic geid ped tetrahydiefisarcistisgpisdsyith 2 BlflmﬁWeaIﬂl@@ i dhput room
tem?e%iﬂ?e a&ftgr a%%ht% Iglﬁ{u'tesqhé Ye%ct%gn go(flgltrg‘fll i ahde rto a s}%ltable reducing

ectively rocedure
ageﬁ:’t&hcﬁ hofor eiarﬁ)[ﬂ‘e MP-aINBH stebist attabbetckoamaembéﬂat@e 'Dhe reaction is
3- het erqcycl et hi 0-5-f orny I-|ndole 2-carboxylic acid

moramfaﬂebn@ramatfaraphlcan%tb?‘i%| age wellkppwn &yeie skaldedrigythe art, such as for
exa@?l@qﬂ nqa hiotn %p}ﬁ‘zn dWBgrg Ry A%eh ; &)Qn létettﬁg Hifhre is separated

mary e’at a room nmpetr at ure.
frommeeesmlamdltheét@mmmashsd wm arsmaatableenlvsml, suc:hms forsemd@hj

tetra[t{}gs aesul t &E!% E(hnr:l g%:tﬁ Tl h@%ﬁ{gg%%: ceo)%l% trated to afford the
desﬁe%aﬁhll}@tﬂld or 35@&%@5@@11935 N@ﬁgﬁﬁﬁt@&%ﬁﬁ’ﬁ'ﬂrﬁetﬁﬁm&ﬁsmﬁéle 2-

are well known to one skilled in the art, such
carb@xalmmacedbﬁfomnhhtyler chr omat ogr aphy. Wen t he reactl on

| et. th t ted. f eSi )
o d S TR FaE el fabineifis X £5EbEBr o delrls RbstEfedys-ary o
or 3afetdro¢ycRXABH-Rrhfliddilé- 2R HE add abh® 133(')'?314‘1%(!1 suitable solvent
reaction filtrate and washi ngs are concentrated to

suchnds for gxarhple aepdisiagislchng-tetrahiydrriteran gy treated a suitable base, such as for

exalgfgr %gﬁ@%ﬁﬁ' etahi 1i9a;:b§% Eﬂlglg%?(gl‘ ste(lfI dgx %rﬁ%gneé E%/elrl\ljﬁggm e

cyarssbossB ddde B ab@&ﬂ@bm t&nbl:nattﬁe S’@h@fda@ﬂibrﬂfls n@fHitogddidly dhromatographic
substituted 3-arylthio-

methodsayd} knaye tetamp skited it Wartnamh@s Sorexpppla thinclayes) hromatography.
Wh%{(@gg ??;I’Eﬁoﬁ’ s c]oﬂlﬂlé%e %tl?i &E@[Qﬂe‘?s a&ﬁg Spa thezquE'rH%C Ph%ﬁ 1§ QIEShed with

e aceti c "acl tetra Yy uran eat ed
sodisitn tbla;hbenzh)ﬁ&ﬂutlcﬁu diiediand concenteengd @ dfford theydesined® N -albstltuted-

Sui t ri or. secondary ami ne and then sodi um
m%%?@%%‘?‘l?ﬁ“yﬁﬂé“étl about roomtenperature. The
r €3¢d {3nlif stipe f@ﬁ%e@ﬁraqg r@ﬁ%hﬁgf ﬁIBE’thtﬁt @N&%&n}ﬁ‘@h'

nown to one skil in the or exanpl e
amitdethiadele- sz:arbm'ﬂaiﬂlo grigpimyide IGMBaitddewnle adtaryirhsukﬁde ora

d1hqtgg‘€95:iqﬁ€%ﬂ€éet %s deascc:glt) a oivg inagc eme 3nstep Ssir?g[ gOaCEIIJIcr:l h%ﬂggee for the

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 I.
As shown in scheme 4, procedure Ib, optionally substituted 5-N-substituted-

aminomethyindole-2-carboxylic acid amide 16 is treated with a diaryldisulfide or a
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25 sodi um bi carbonate solution, dried and concentrated
to afford the desired 5-Nsubstituted-

wa@pionopashyl i ndol e of fornmula | As shown in sScCPERES2005/029053

procedure la, optionally sdbstituted 5-Nsubstituted-
am nonet hyi ndol e- 2-carboxylic acid amde 16 is treated
wth a diaryldisulfide or a diheterocycl edisulfide,

.. as descri bhed above jn scheme 2, step f _.using sodi um
i EREREGe. A8 Sebe R3F I BB Bons BnECen shgonate, for the
prephﬂf@iloflﬁﬁﬁblﬂﬁbﬂﬁﬁ 84 8 118 fron€3 BE £, r¥le¥tivel P, t6 hRWAEE3-rylthio- or 3-

ary 1,0~ Of . , : :
hetegndyeledy ¢rd N subsiitagedaminngthylinsilearicabaparnide iof Gotrel2l ca
rboxam de of formula I. As shown in schene 4,
procedure I'b, optionally substituted 5-N-substituted
amAaiednally Bombeunts G2 FReY YA I 6r fREhGladlvlerekPXisSIO)RahEH is 1 or 2
with a diaryldisulfide or a WO 2006/ 023467 o
respegtivel s sy Optonsly Papaggdriyiraethedscveltikrawt fogae skiled in the art, such
I.he Ve n. i cesi ym .
o 1 S PR ARl R SIE o5 SLE Borhpdiatth 64 Khgme 2 witn
H,01 2ad Nagd®y AlhterhéXjvely Hoegiroteety coporidoN o) @clsiyd 2)Miadbe treated

., or 3- . . .
Withfeieirpieperetdsh gs onexamplerofinrehvdiife s netivp rriwenie follewed by
o RN AR sl ok A6 Rof EATRAURER Bl
chlogde 2r a hetemyopclesulkihyl chivaide fesed i planabf the dizeydisetfideyor

. th wel ]k . killed [n t t, . h
B A ST 08T S8 el by Sy
inter@UIRAL OB ZheRb rdhbBorksah DeByddolWeti o rditB2 BOHo %%R% group and

Al ternatively, Boc protectéd conpound 7 or 10 (sche
thenzpchc eihthp sesubtmgtdsgrotegitedrinermadingh can baemvetehtoa®nippunds of

R G LR ES G0 SRR BT GRS

mettydy las distliosad hegéthor i de, a heterocycl esul fonyl chloride
or a heterocyclesulfinyl chloride (used in place of
the diaryldisulfide or diheterocycledisulfide) as
descri bed above for schehem® Step f. The sulfinyl and
sul fonyl internediates fromthese reactions can be
hydrol yzed to renove the Boc protecting group and
then each of t r ti deprotect ed i gtexnedi at es
can be, c t%ﬁ t@iggﬁﬁggnds of_, 15 gIarsl '
for mufia erelMmX TS SCOM, Mis.l br 2, a fs
aryl or heterocycl eMepPH net hods as drScl osed herei n.
Schene 5 rSH NaBBB H20/ SSS\ RRI I R MOH 20 As
shown in schenme 5, diaryldisulfides are prepared by
tr f i<OR:; an. £ j [
or a8 B SR S2 oG BNAIB Ko PHeopl eyl el LA gfan
arylsatfidedus sugahle biganicablvenyisuch Bebbetaaipte methaadl, ordhng agheous

m xttur & to stand for about 12 hours to about 24
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-
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
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hours at anbient tenperature. The diaryldisulfide may

be isolated and purified by nethods as are well known
wo eooenzs34eki 1 ed in the art. D heterocycl edi sul PCTHES2005/029053

such as for exanple bis(2-325 pyridinyl)disulfide, are

prepared in a simlar manner. The aryl sulfide and

het erocycl esul fide are each opti onally substituted as

s S 3 el RSB b g e

effebfI\GE BhdeBkiAssedk Scl osed herein can be used in the
nmet hods for treating various di seases and di sorders as

described herein. As WD 2006/ 023467 PCT/ US2005/ 029053
s used t hods

© i e b B AT Ss (P (T R Dl og dreinase T

actiff m&tﬁnkbwmm@em@}e sﬁa‘q)@ﬁémnherﬁ{)enﬁlbhﬁy LRI 'afh@unt of an
%ates to a method for inhi |t|lr(1)g casein Kinase |IE

mhlhﬁ@li oficasein Kingasqplgtwheneinlsgidantibition & easein kivassdk dctpatyi resmlts ina
t her apeut | I effe t,i ve anount of an inhibitor of
lengg%%ngno nglégf‘lﬁ)fh |dn said inhibition of casein
ki nase | F- activity resul ts in a |engthening of
circadi an rhythm period. Another enbodi nent of this

. n\érmtheéﬁmb@ria{l% Of Hhiginysatieadehiss to Amaghad fog inhikiting casein kinase
e 3R AR 2 ) SR i
admaniniering tcesfand]gatiem 8 dledamatmeé]lytefhcm\men‘mpﬂm of aabinpound of formula I or

ef fectjve, anount of conmpound of formula | or
formmga A4 invERIq, AR GTher AR I meRs O H@rpr%%%b@wﬁ%tmn Tgfates fi 2 method
for Q&@ﬁg Rt ah@f(t%ﬁffbﬁﬁ‘g fr%h@fl §iSedsO o?dlg&ﬁgxoﬁnelfd?ﬁte& b§ &iHiNboR of casein

pati ent suffering froma di sease or disorder
kineaar& amw&y dlht bymprisishidniiisteng tesid paticki atieeapeically effective

e et Foran B2 ef (s T eshs & ERBBGE b cireadion

rhythﬁflg‘@ﬂﬂoa (1) or formula (Il) that results in a
| engt heni ng of circadian rhyt hmgerl od. A further
end dirthen @mbﬁdlnmtsOf thisgnvéngion ;pmw aa@snethae fdrdreating a mood disorder
order

oraglBBaitenT. BRSO RPatlie: AoBnrdf TpiaiPhe ioeidtica for

treafifff mobd @ibideg wieRth thesasdtedisorieih ﬁelﬁlﬁglm%ﬂbﬁ&radﬁpolar
IS a depressive disorder or a bipolar 20 disorder.

disordart Mefuribanerabpodimentotl thoprepyng swgntiompionides A mstlnd f@ége@ng a
dep §1Ué) QISBI%EI‘ \gfl&@fn dt@? d?%regsmrcfi?og&éﬁs fH fo?rdgglf s%eeal%faell h&nother

epressi ve di sor maj or epressiv SOfd

embdidahde lof therfesdhnidnéntin froeides emethod fonmesating mqmﬂcmo@lm wherein
sorder, wherein . the nood

a nethod. for treating noo
the gogg Aiigrder & P8 FOngrs ot g%rﬂler Ampedipieat olhsJaysRéing PeFvides a
) AL PR LE B k102 R oo
con$iktﬁ1&1fd1n1;ml€tfi dlmrde:rgnldl’mgpcdir Ibidjsotdar. Ancthememlsrdimet of the present

polar .||l dis Anot e.oimstofth resen
invqR DR s BB AR b Her SO Ay D SGgRment of the
pre@hEi@VvERIon phovibisd J‘l%@th%ﬁ?@lq!réﬁﬁﬂé sieép H1|§§rdep{3vﬁ§1%m the sleep disorder is a
i nvention provides a method for treating sleep

circadigm rivjghnm wleep disnrdehe Adligher egitodimaant of thegpresent invention provides a

method for treating circadian rhythm sleep disorder wherein the circadian rhythm 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. One skilled in the art
readily appreciates that the diseases and disorders expressly stated herein are not intended to

be limiting but rather to illustrate the efficacy of the compounds of the present invention.
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circadi an rhythm sl eep di sorder. A further enbodi nent
of the present invention provides a nethod for
wo e@a2ig7 ci rcadi an rhyt hm sl eep di sorder wherPCTUS1965/029053
circadi an rhythm sl eep 303%i sorder is selected from
the group consisting of shift work sleep disorder, jet
| ag syndrone, advanced sl eep phase syndrone and
del j I
Thusp LS TR o NP IR o BBt el P bR Lat any
diseaea(@ffcﬁscﬁli@/r siedioedediey gerindibionalf chseirelndast o be
limting but rather to illustrate the efficacy of the
conmpounds of the present invention. WD 2006/ 023467
ﬁﬁ-g %O%%%f tBinlBitfon, Eﬁaﬁrﬁcéﬁc?ﬁcdﬁﬁwﬁftﬂ)g’@&npnsmg a
that the conpounds of the invention may be used
pharhaeaticalyyccehtatdasarior amii scumigrund wé Foronda bor foymuladl, or a
i.nhibition of casein kina ther e odinent

stereqif oo GRSHOTER & B HACG I Eer s RO SPTPORLL of o

phanﬁﬁ’égaﬁba?ly%c@ptabﬁe RIBMERGE, Lé}é Fdbar¥d AL £ fRhAG velCRIdWElD one skilled
a compound of fornul’a or formula Il, or a

in thesplwmom@miraﬁsaffhe qaimier on@mlp@tmwm %thr seaniselig grhiguid

e PR TR B Sl BRI He AL N5 R, Sl e s o
excipdéifts &k ividligehowinin thearp h“ﬂh&ph‘e@hhhd:dﬁﬁbal&bhﬁ)osﬁbﬁ n@dHel aapted for
or excipient may be a solid, semsolid or |iquid

oral, fritalation) DaRtiierAl @AAPISaluse, e raawlaqﬂdémalswe%dhﬁ Ritfegt in the form
of taﬁl@t@ c‘%,?)gﬁl s{ﬁ%ﬁgrh %mgss‘lééxto@g% Qnﬁzﬁﬁr{té %#ﬁ%(%ﬁtoﬂgs salves, powders,
excCi

solutjyng andtelikec Ns wedrhasint tmnemypﬂmnméaptaiatafrmr” ofplbhrmaceutically

i nhal atiqn, parenteral or topic use b :
acceRiAP ARIEICETBERIS PNF IRE M5t P’é?hﬁleli%ﬁ ?\ﬁ geRgbRi gﬁﬁﬂﬂb i Rhpgmaceutical
comﬁo%ﬁﬁ)% Sﬁthe?ﬁk%ﬂﬁﬁﬁ R3de 1§Mﬂ) v of d&de Q?Eilrﬁse 1-23ha |aﬁ! ﬁlﬁs useful for the

suppositories, ves, ers, ut1ons and

treatxhlmkte)f dissases eddisendermmdlimeatecbbynﬂhmlmmahaﬂmn Mase Is

carrier" or "pharmaceutically acceptable carrier”

nmeans one or nore excipients. As described herein, the

3{ A SAriay %h&tﬂacé@ﬂ&@%ﬁﬁésﬁtﬁ&@ $r Rrodult®ioh B ¥LiNeic@hpounds of the
Vi

hibition of casein kinase |Is and are thus
presams efvantlcim cate hhoulti be &aken e cusuraibioavilebility oltinseffagtive therapeutic

S e e e T S

1nclu@fngtdi§1 gﬁ@ﬁt@fﬁl‘ﬂﬁd bechﬁﬁeod@ rESedt FarikX mplePelfedtide @outes of
shoul d be taken to ensure bioavailability of an

admigfstraden ineludp spbayearepes. iPEVeRraNs ransdermad iplEanaga, rectal, Vagmal and
t
the 11%% ngu%s 1901%{1111%%5@?%::}? ?ﬁﬁgfaor 2 @Jeﬁgatrs Zlﬂ cétir%gll i tl?é active ingredient
muﬂ@uhﬁqb&ne@dﬁeaqwh&mheE@mmexanple effectlve routes of
adm ni stration include subcutaneous, intravenous,

transdernmal, intranasal, rectal, vagi nal and the |ike
.r?(!ﬂlo“? a{dﬂﬁ}] ?ﬁiétﬂﬂx il c%ﬁ@%ufuﬁso e 8 ﬁtl?ﬁ’?&in Bformulated into
|njec ion o e activ |ngre I ent or conposition

sohctﬂrrlﬁlﬂtd preparhtiorishwith ios MOuﬂﬁeerﬂufmtsabr egdible parsibrsasuchras capsules,
compounds of the present invention can

pils it GO BRGerss SPBO Sy SUSPELST S 9F EHISITF o 5@? cgpsiiies pills,
table\é\ﬂ é?j‘?% Sahﬁ‘ B 111 hAP RS cHtaif SnB bEnfoR! &1 tBE $ollWHAY a@Bvants: binders

such as microcrystalline cellulose, gum tragacanth; excipients such as starch or lactose,

disintegrating agents such as alginic acid, corn starch and the like; lubricants 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
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pills, tablets, troches, powders, solutions,
suspensi ons or emnul sions. The capsules, pills,

WO awboBEe7 troches and the i ke may al so cont ai PCDOE2005/029053
nore of the follow ng adj wants: binders 30 such as
m crocrystalline cellul ose, gumtragacanth; excipients
such as starch or lactose, disintegrating agents such

| gini , i ke -y
flavogizlg%lggﬁtg l chaa%!pgppegjgﬁ%&’, ﬁltﬁg{gﬁ geglﬁgﬁ et{}gfgkrlg {ﬁ%}ogirnlé. R faIthe dosage

{
aS Ssteari ms

unit Bireriohexfsle, ((Shakaky cdfasin Gadipid cerier subll b pel9tthglene glycol or a
I ndi ana) glidants such as colloidal silicon dioxide;

fatty ojle dYiaiptiply usrsehpyldhgamamBaceiis by v andhRaTF i the ABopess used.
4 i :
I L
exterdided\relehsego pifvide 4 theraposigmmountiof a tompours! of thapesdne invehtion in a
rrlay al so_contain a liquid CaHyi er such as pol yet hy] ene

suitagleyense d@ly. gncq ¥eekly o pocenBeRipivAPE™ ygiag matnfisds ge will known to
one AT PR KoY o PO s b PSR gt

be enviigagbé prepared in a formsuitable for 5 extended
rel ease to provide a therapeutic amount of a conpound
of the present invention in a suitable once daily,
AGS NG RHYadeinRE&EorTHRY ddn¥pouifE RS Pﬂaséfﬁtiﬂi‘\%ﬁoﬁlﬁua@rb%
will" known to one skilled'in the art. For exanple, an
admigistated heingrsiapteedosagastodiasoligion lve suspensien ¢frife eelioppundriny

physgogﬂgg%hﬁg%%a@% gﬂgq%ré gg Py %ﬁ%quﬁ%ﬂ] r?%pse% rév%tici:hocnah btehaesteﬂle liquid
suchad Wabdrsheiles vatouniheatiaitibs ofl @ sagasar® an@ othet phdreiacaitically
suspensi on of _the conpound in a physiologically

acceplgblepaipicatsdi Mystativg ails vhigheanrhecemplpyes indhg pieparalipnsce those of
he . of or o . n-o . .
petro&mg{}ﬁ,oagaflﬁ?lhge?%e C#glfet +ﬂos§'ﬂg1gt1§ ng P?sgl% 4, dr aéﬁ(ca mgH,] g?ﬁnut oil, soybean oil
and fpiRedwele Uh igedrdly wate celite b gcoax deyiimatad rdlitbd sigaatdlvgons,
oils which cap be e ' par.ati ons are

| oyed in the prepar )
ethanq) gad ghcolsysyich ag PEﬂPgE‘ﬁf’ ghisphate preferget pd cariesy pakieplpgy for
e AP EHET 15 p e SRR on DR b 18 Q40 s
syringex br mskipéndbse eladd mddsofjaert phistic ooglgss. et hanol and
gl ycols, such as propylene glycol are preferred liquid
carriers, particularly for injectable solutions. The

PRAESIBEGHs dPEEPpRAGEA R sGtidRBofRh P aRE iﬁdl‘ucfé"ﬂ?ﬁéﬂr %%}re of the

di sposable syringes or nmultiple dose vials nmade o
followieg adjpyanst: seriber diblentssuclp@s Water foolinjedtiomssadine solution, fixed oils,

polyFPBRE hERS. iRt Ry can oy Ao Rup PO By Gl pBbacteria
agenfikildh A8 aRFEE adi@br bdi @ bi Rt SHelaiBg ¢S s asf | xed

oils, polyethylene glycols, glycerin, propylene
ethylghgdi aminstetigtaseic @ydﬁtmléér-%swb lay agptaies, siitatds 8 Phpspaptes and agents

ent C . [ ' . sodi isulfite;

for t@%zécﬁ%sft{n%gt og gt@ﬁ:]i{ng? gu%é %s ggcﬁggndch%nd% oq dgﬂlrge.
et hyl enedi am netetra-acetic acid; buffers such as
acetates, citrates or phosphates and agents for the

3djr¥1§ EoRPburb of BRIgFédHt BYETiATaR B8 hiM b H ikl thedbrm of a
extrose.

cutaneous patch, a depot injection or implant preparation which can be formulated in such a

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
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The conpounds of the present invention can be

admnistered in the formof a cutaneous patch, a
wa@le@en234n] ection or inplant preparati on which PERUR®05/029053

formulated in such a 30 nmdhner as to pernmt a

sustai ned rel ease of the active ingredient. The active

i ngredi ent can be conpressed into pellets or small

| i nders. and i npl anted subcut aneously or ,
are {Ofipd A erds. h 3 BSBIN Ry oS SHEIcBAnd REcksg of Pharmacy, 19"
editloflPV8RhRs TBHdSTRYSY, Mmrﬁubﬁgﬂiﬁ% 8!, EaS¥APARisylvania, U.S.A., which is
bi odegr adabl e pol yners and synthetic silicones.

hereBuintatpbeterhizy redicrendel cal carriers and formul ati on
techni ques WD 2006/ 023467 PCT/ US2005/ 029053 41 are

found i.n standard.texts, sugch as Reningt.on: Th . .
sciafed eaTbERAT bl bensiaf Raors QLR BRRs o dfpsribed herein, o
suitabid m‘ge fevalng aB@utlﬁﬁ%ngﬂ@%ﬁr Faibiol BBUITE0GRg kg %@15&2%310 8regerably
e

Pennsylvania, U S. A, which is herein incorpora y
aboyt &y maike . per Aay toeabppieHiGmetkg per dai: imodissperieBr geent 0.05 mg/kg per

' it on i_bed her ei a .
aoy 8L SRLERE PRS0, DTS O BT e paniena
on aabgitdien5Q t0g/thgesyes daaynd frdiftatedblythe sdiondtor Cheddisaié, kigsorder or

yer day to about 100 ng/ kg per day, and especially
condjfieyto e ©%G¢y/ kg per day to about 40 ng/ kg per day.

The conpounds of the present invention may be

adm nistered on a reginen of 1 to 4 tines per day and

as dictated by the natur i sease, disorder or
condition to be treated. ing‘&]g]<i(@f:$iES The foll ow ng

exanpl es are intended to serve for the illustration of

t hghb AYIRRGihE @Xill‘ﬁ%leg hiRahtehdddab dbive Y thd AMistrb@St 61 the id¥8ntion in

the breadth of the invention in any manner. Tables 1
greatpn detpil, wBheitaostaeting therbreiaéd obthe insensicarplaay swnpeuddbles 1 and 2

: i bed | ow. her.w d,
pro PR P el eBniRR o APEL R EP. “ana

used w thout further purification. Al reactions were
run under inert atnosphere with dry reagents and ‘

$b1less ptherwise astedcmpishals Stpraphyings Sosneqnaercil supphicgsrand used
. i i.onT i . t .
it SO GRR o ATRROAT ML 3100 A SR with ary eagems

and s@batent Flaysiieomargraple ek ichedd ohhbmand BY€ CombiFlash companion™
chr omat ogr aphé was perfornmed using 0.25 mmsilica gel

using dgkvarfag®Elas de%pr@mc&g{l/;iligmdar&idgg&hﬁck@@ sokyemigpystems as

i.o0di . . UV |ight t ai ni t. h
s TRRS sk s Ay AT e SRS e o
254 BlabieXBM)RAQ visThRzddNisefR! iBHine YRRET USMRSHE or\il skdining Peagent such as

sanpl es prepared as indicated, and are reported in
KMypyeolfietbers (cm 1). 1H NVR spectra were recorded on
a Varian Gem ni and/or nercury 300, Unity 400, or

Uni ar t : it .
B 5y LR OB O R 540 et i
samplet pepetetiyb fidieatel, 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 (8) reported in ppm relative to tetramethylsilane
(0.0 ppm) or chloroform (CDCls, 7.26 ppm) as a reference. >C NMR spectra were recorded
on a Varian Unity instrument (100.57 MHz, 13C frequency) with chemical shifts (8) reported
in ppm relative to CDCl; (77.0 ppm), unless stated otherwise. Mass spectra (MS) were
obtained on a Finnigan MAT Model TSQ 700 Mass Spectrometer System by chemical
ionization at 120 eV using methane (CI, 120 eV). Liquid Chromatography Mass
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(0.0 ppm or chloroform (CDC13, 7.26 ppm as a

reference. 13C NWR spectra were recorded on a Varian
w@iobp23465t rument (100. 57 MHz, 13C frequency) BET/0S2005/029053

chem cal shifts (8) reportédd 30 in ppmrelative to

CDC13 (77.0 ppm, unless stated otherw se. Mss

spectra (M5) were obtained on a Finnigan MAT Model

stem b Lgal .. :
Spec-[xo%%;eg g/q @i té%%eg(%%gé IS% gm{q{%ﬁéi@ %ng%ged %th a Gilson 215
liquidibgbidier. @ifgﬁﬁ&idhg[@ph&ss%é&ro\ﬁ@t&@&ﬁﬂ%ﬁﬁ(@ﬁict mass spectra) was
PCT/ US2005/ 029053 42 Spectronetr was
perferaietdn fedEYrimedavitdpassaeselutior of 9 85@ g M%oma@ QEQH mass
specgr%éle ek' ! Ek'%cq &@Q%Iﬁés wé‘e?ﬂte %h %1] tﬂQ ?ﬁt‘at d molecular ions (M + 1)
rorre ric analysis Mass S ec ra3 was

Wheﬂﬁf K/D;refﬁwltd the trﬂtﬁed:ﬁﬁlr 1mn dkec&tcnvmsmlrraﬁsnﬁ uinginredfn Bodindiucing
usi ng a M cr onass spect roneter. Exact mass

ageny mezf'e@erfﬁémé yeng A%gﬂ@alt Mﬁerqpﬁ@uﬁ (g @a%YéEYr?P&r@c@wwlbenzene
The W@:géﬂ\ﬂb& dﬁd@’fh%%&htﬂvd\{i GENG! 51419 &Rﬁaﬁ@ddﬁgﬁt}iﬁ 53 Afhol/g.
Reductive am natiofs using a resin bound re
agent were performed using Argonaut Macroporous (NP)
pol ystyr ene- co- divinylbenzene The

MP- Cyanobor ohydri dg reag s,Lot . 01617 with a
| oadi ng of 2.55 m]![ﬂeyn%ra S%’?]t&emﬁfl)g%ﬂiﬂg‘fﬁ c Procedures

Sy nt rocedure |a reparati on of
Gensraﬁpﬁw?ls Prggeday i? é‘? TSR i %aqysntg& 8r 3-hefesoqygledhip-dndole-2-
Carb@,%ng a@mgﬁgeyﬂlﬁlgl\ﬁéﬁyb To a stirred suspension of NaH
0% di sp 2 equiv, 9.8 mol) in DVF (75 nlL)

undera shgred suspensionldi NhH (60 oliledih. .cla? boxiy 2B demld i BMF (75 mL)

o RB iR op ST s SRR aRge o A yira pea b0t Afer 5

" min@eb¥d the&haﬂr?ld'fgﬁlpﬂlae éﬂﬂ@éﬁ@méﬁl&ﬁ’ﬁﬂﬁ&"%@éﬁpol : ag 18 'ﬂrﬁnol) in one

reaction with stirring to 95 C for ow t he
portiop gad heat theyreagitomt with @tnmng tafS & fepuldh. Fellmedhe FackHe B0

parif3findRf alilor bR Eh EORLRE I b Bl e 9 ana

MeGH/OH,C0)). BOndBnttatelthé FRttiomindragid, ddate. wih HOO®RhO 620 30 min, filter
the crude solid on Si02 and elute with 9:1 CH2C12/ MeCH

and @igydqb r(élvpg)@tqgﬁ@hghg expde gpléd e SiO; and elute with 9:1 CH,Cl/MeOH to

provfd er e éﬁ% g{)? k?ii(e gfﬁﬁlé%m‘%@fe@%ybb%%l?ccéc%w A%:Bers:nce
Atkiftemest al. Sﬁym:dsmtn. t988.d86dure | b (Preparation of

3-arylthio- or 3-heterocyclethio-indole-2- carboxylic
acid am des using Cs2CO3) To the indol e-2-carboxyam de

Gonk oS ARy SV (0SBt ncle 2.
carbdiydicyacdll anides ven® st er ocycl edi sul fi de (0. 64
). Heat th t, d C
(moRFsoagl- 4 Fepod s B 06 EhpIGrsplysstn s BFF ABdonad

Cs, ¢ ?9@ kngt 0. 3r1tmm69réﬁ§ Penaide tﬁeodlﬂi’ymlm-lﬂﬁé/ o dﬁﬂaeﬁﬁ?cledwulflde (0.64
partition betweén brine (6 nL) "and Et OAc (3

mmakt Heat thenicadtiontuddler Nol ptyl G0HE foo atiu euorétor baticd.C-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

(MgSOy4) and concentrate to provide the crude product. Purify the crude product on an ISCO

(4.0 g SiO,) column to afford the 3-arylthio or 3-heterocyclethio-indole-2-carboxylic acid

amide.
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(MgS™) and concentrate to provide the crude product.

Purify the crude product on an |1 SCO 30 (4.0 g Si02)
w@odoanes46D afford the 3-arylthio or PCT/US2005/029053

3- het erocycl et hi o-i ndol e- 24¢ar boxylic acid amde. WO

2006/ 023467 PCT/ US2005/ 029053 43 Ceneral Synthetic

Procedure Il (transesterification) Add K2C03 (1.20

equi Q. 7. nMo t he et hyl indol e-2-carboxyl ate
Ge‘teg;i%)’q?ﬁ@fﬁpﬁ%ehm(% ﬁfi %%?ﬁl@ "Ltir the suspension

W tAgdeatdNa . 20%ededy, @Ofﬂhnioﬁb to MR th@rindle Ll darboxylate (42.3 mmol) in

éEt 20/ hept) and upon conpl etion concentrate in vacuo,
Me@H| (60 e1lpian stipie shepessipr wilbrheatingiiord °§ fooLh.e doniteeby tlc

filtrat n n a va
Ef e gy sbRblsPn E0Meblle 'y P UL WA niggprps min.
ColRst BE solteEhefiRtatiON Rhd ety ia aRfa@@ﬁﬁ Wen At d5 ‘(GierHftd) Prdvide the methyl
usi ng NH4 Stir the ethyl or nethyl
mdql?r@dl@%é’h‘é%éﬁ?tﬁc acid ester (40.0 nmol) as a
suspension in 10 NH4CH (100 nlL) and Lid (1.0 equiv)
at rt for 16 h. Collect the solid by filtration from
Gerielral Synehetid Mceﬂmﬂlﬁ\(amhddtﬂﬁﬁi u“smg MH;OHyY to give the
i ndo| e- 2- car boxyl i q?CI d ani de, General Synthetic

Pr ot sy ghyhpr @éﬁﬁh}dale Per2 L@%m@m@m (48;() mumokeasey gygpension in
gﬁd‘ﬁﬁ, hﬁHjE 6 {19-0%9 mégﬁlt %g{d gcﬁlﬁéffh(a fé'%g %& WiP4tdon from the

reac«thoﬁ Mashwl/l)h HBD iand ainei:ry ®egive ‘dn iadole-2-dadhvox§liclagid aandb
nmonitor by tlc (10% McOH CH2C12). A precipitate may
formduring this period. Concentrate the mxture to

Ged&ri¥ MR PFR ed el M @iidcintiRAcatd. /Mdorgy of f the
sol i Wash the solid with additional O and dry

undidir theseshiylror anetieg mﬂql@Zatfafhwdhct had esten(des72momt o XN NE:/MeOH

0 B end 8 Ficlat O iRt fE ot PegrEing SLifpt > e hd fonitor by

tlc (M8%IMEOBECESQL,). AT Qre@ﬁﬂﬁ{e 1Biy flRiniiink B6ie beried. C@éﬁt‘éﬁﬁ&té ¢he
acid ester (27.0 mmol) as _a suspension in MOH

mix{uge to mirgmu yolume, dilavite 2.0 fﬁiﬁftflh)ef offtthe scdid. rWasfdhe s$@id with
BTy
add@lgp?lg-gztﬁﬁdé &B ﬁg@%&agﬁfxﬁ%yﬁ@ qld 8l¥ne in, leré:loaﬁgo;%yq]lc ag]rd amide as
asotidke with 25 additional H20 and dry in a vacuum oven
to afford the 2-indole carboxylic acid. General
Synt hetic Procedure VI (anmidation of the 2-indole

Gelf(égﬁlt%@fﬁétfc) lalgl:(:g%% gthIE %—ﬁl&ﬁe g?ﬂgg)gﬁlfﬁéﬁ?fggﬁ)& % Et‘f‘lyﬁ&ﬂ rﬂethyl ester).
c arToogtlyy] bir imitichd Z2iod ode- Q&:aﬂibxghmaold gﬁeﬁZ@ 8 18¢hol) asnmudpedsion in
MeGHaTb 1.0 ko S 45 b Bkl St ot or AB Peforgntate the

reacBBH ra%1cﬁf3'l \lvi%l? Hciga §6lhécgthtegﬁ‘éc V;gﬁaﬁeﬂﬁ%? ﬁftled%ogy V(’éshttﬁ@ﬁltg%ke with

wash w H2O and dry und Cto af
addltlnealdégﬂ arebldry in a vacuum oven to afford the 2-1ndole 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
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.
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i ndol e car boxam de. WD 2006/ 023467 PCT/ US2005/ 029053

44 Ceneral Synthetic Procedure VII (am dation using
we@eiormedseand secondary ami nes fromthe 2-i ndoP@&I/US2005/029053

carboxylic acid). Add to tHé 2-indole carboxylic acid

(12.4 mmol ) in anhydrous THE (30 ni),

carbonyl di i m dazole (1. 5 equiv, 18. 6 mmol ) and stir

for Add t he desj| mne [for. 5 exa
Gendo Syefic Prasefyf ST, 6ol ninedirsay S50 bregitay agines from the

_Hﬂbgecramgxg,ﬁ@ afigper azi ne, or norpholine, (3.0 equiv,
.2 mmol')] in one portion and stir the reaction at

r t Agd tOethe 2dndade carbox yliseartth(12emmed)cinianhydioeh THE (30 ml),

S TN AP o
exaﬁ‘ﬁ! ReAiisBine léihﬁﬁlﬂﬁfeaﬂln@lﬂﬁﬁlﬁiﬂecpypﬁ(ﬂﬁﬁ@él ?ﬁ)eﬂliin%hplperazme or

al kyl'ati on of the am nonet hylindol e). Treat
moxzpho]@nq:,;&O aattiF ol m@lbﬂdmoge POIBL0B apehstiy thmr@&q:tlon atrt. After 16 hours,

que}u%ﬂ d{hls gé’acﬁ r[?%t{hcl}[%‘f ?lelé]c-[rtﬁlllpé'nrﬁgulu ect pﬂgﬁﬁl&g&?&&n& dry under

vactiirg ¢b pifomtibe ﬂéseredtzumﬂd)lu@mamhﬂtee salt by addition of
Et 20, collect the salt by filtration and dry under
vacuumat 70 C. Dissolve the TFA salt (0.24 mml) in

Gofl By VISR B 0t

whéTrretithe §-eardi-Boa-ansnamethylatdeld) 0.5 mimol) Bath%Urifluoroacetic acid (TFA, 5

L 0 LRl ARG RBOH TR e NSt MR RY y brssipiate the
tnﬂﬁb’xrohéé(até bAt 67 BB ijE@@ QM1eENRe Q?EQ? Flﬁgigﬁ)érentaﬁg gf}f Hfr vacuum at

desired ~ 5- or 6-al kyl am none
70 °Gériérssxtlvé$§}nﬂff‘eﬁt sait Or2cmohol)en DMER&;GunIL) meatamitanhCOm (048 mmol)

th - .or. 6-am nonet hyl i ndo wWth MP-
them@esittgaﬂ?sz@géﬁsv halide g@r b gAfteg @raw%h%fwwrh@aoglplete by
I n (
R s e B A A
(Mg80ad amdacm;tdntra:thePuim‘"sn theckudé getipdeby chrOmetpgiaphy 6o &ffdrd the desired
) ,and st reaction at rt for 10 mn. Syringe
3- Oggpatn%?@ IP’é‘QE’te }B’ﬁmﬁ"i’e]it ure into a pol ypropyl ene
di sposabl e syringe (5 nL, HSW equipped with a
pol roEyI ene septum and cap and charged with MP- CNBH3
Geneza é?yr(t etic Brpeedyre I Reductiee angipriiomye! the Saor ¢-atmiakathylindole

Wltsg,g;ﬁ%rotate for 16h. Monitor the reaction by tlc

}( CH2C12) and when conpl ete syringe the
I eaGdut@lizerh ¥31Ufiéh bithe Saof6-amintnddthylGRIGR TRA siit ((hoa rhie]) and
wash of the resin and concentrate under vacuum

AcQEMII st 2 -1 Blo by anditign of KgSPall-f gavive®-861 gimol). rEfathls mixture add
{
the g\/l&?rﬁa %g?&ﬁog%\? 0}/606&31,“\}‘,_1@) a&& ﬁﬁﬂ%)req%pgn 8\%? %rpllo R Syringe

the 2QOBGOAB46E IMCH JdBARODY18RAAEDsable syringe (5 mL, HSW) equipped with a
polypropylene septum and cap and charged with MP-CNBHj 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

- crystalline material, treat the amorphous solid with HC1 (1.0 mL) and precipitate with EtO,

(1.0 mL) to give the HCI salt.
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45 General Synthetic Procedure X (Reductive am nation
of 5- and 6-fornyl-3-phenyl sul fanyl -
wda kbosioeBabe- 2- car boxylic acid am de with MP- CNBP3)/USZIAS/029053
to the 5- or 6-indole al dedyde (0.077mmol) in AcOH THF
(1:4, 2.5 nmL), the desired primary or secondary am ne
(2 equiv 0.152 mmol ) and all ow the reaction to stand
it. After 40 m nutes, syringe

h
Gengralipdhatistkroseqioyh é%wp%vﬁeﬂaan%%%a g ool ¢ ghapylsulfanyl-

: septum and cap and

1H 1ﬁﬁar gegﬁb%ﬁfél\%ﬁ%@@%r esin (2. ajeeqw v). Place the
Sy rAddge tionS-aor &mﬁ@ea&c&h@ﬂmk@m "anxhoi)cm O H/AHR@ : 4 Gur mL) the
VWhere an anmn

) Et 3 1
desiye TGS BF SoHOnGHY SRG 2 ST Lbf o4 W o 9fea?$1%n 0 stand at
rt. ARQAONRMES2Y S%g %%Mr%ﬁ ncasatmé ﬁft@a?ﬁfy‘pﬂﬂﬁdéﬂ'@%spo%able syringe (5

reaction m xt into a dram vi al comdi ne w
mL, HEVpagippdd itk apekipropyiaie septusrindaiop and deargedw i ME-€NBH;

e BB s TR EDEAD SR FRGEE G . o
an aﬁnné’HClﬁsdlf‘i@ k&Y, rdtl& Etgh\ﬁ(lalseqﬂlﬂ%% inB@eh1R¥ t@ﬁmb M&hitdRthe reaction by

hausen, D. kumar, G ; Mavunkel, B.;
tle (ED%M@OHICHéilz)eﬂnd vwhenlq@m&%@ Wlng@ tshesastiongggturg gnto a dram vial,

29- 1 S
ing ﬁﬁ}) EL: h\gn O%T]I'ler Ilaé%lgleafﬂg ﬁg)gcee 'rxte ggra¥a8uumlt? %ffgrcd tge product.
am de (4. 59 mml) and I\IaH2P02 (3.0 equiv, 13 7 mol )

in a solution of pyridine (20 nL), AcOH (10 m_? and
Genemb Syndhetio ProsedunecXt (Redu %%ernét rile with &angy NigkgDof

ué\él(%é].s gﬁ&‘l‘lldo%‘gmji‘l@% dtdifibed Gfls[:dtl . % ®.95 Iﬁlﬁa%en D.J.;

e reaction m xture, "hroug
MarﬁlahmmeGr. )Médlrﬁebm(memss Aeat 41h]. dembbycéicmrepoﬂass @3, 129-137.

Thugy ererRBhesty G e yiers Ry SRy BT -G Rex i poliepice (@59
E@Bﬁ@%ﬂ?@ug @wtfsai Antiifigra smﬁwﬁrefwnam Fg%mg%gmcoﬂ (10

e dark green oil wth Tce-
mL)stidrHAC¢105mb). nAdd towhisahixtirere veatershecy pf Rzuey Nidi fsnl) and heat the

reacgglla ltoj% (ta??,r éf) é %C | i te?qﬂpké); 101{5 }Ill%tl{llaﬁ‘t@ Iflg)tSIf gg\r%\:ﬁ&%t@ I(:'t;slatonrlaceous
eartl?)%%ﬁ%{ d;%;g)b%tlog o1 W@&Eﬁen%imx{?&{u'e C]_,&ﬁ?n&e @Hﬁﬁ)rﬁih I93436) under N,

am nation of the 5- nomet hyl 1 ndol e
and wiaklh spﬁﬁm@th Agiddine ard H@@uﬂonmrmtfatet the filtrate nnder vacuum to a

mingopdivo BTy, Ayt RSP 25 WO B S B! Hi500mBA cich time a
prect(llkzlﬁa?e s K@L@ﬁ@ct(tﬂe &e&ﬂh‘hﬂz‘ by frdi@onTHabh waf @tf@mdry to afford the

.5 equiv, 0.3 . Stif the reaction at it and

5- onbripinoyl pb@dml,ae@(ect(vﬁdb% McOH/ CH2d 2). When conpl et e,
dilute the reaction with Et OAc, wash with sat. NaHCC3

and brine, dry (MgSO4) and concentrate in vacuo to

Gerf#r YESyiRetid PER e@iRIXIt (R efuttive Yimih AR nGF deke5 0 @cutsinoRthyl indole
chromat ography to afford the desired conpound. WO

witlpy@BHeONA67 PCT/ US2005/ 029053 46
Add to a solution of the 5- or 6-aminomethylindole TFA salt (0.12 mmol) and

AcOH/THEF (1:4, 5.0 mL), the desired aldehyde (0.108 mmol) and then add K,COj3 (1.0 equiyv,
0.12 mmol) and NaCNBH; (2.5 equiv, 0.3 mmol). Stir the reaction at rt and monitor by tlc
(10% MeOH/CH,Cl,). When complete, dilute the reaction with EtOAc, wash with sat.
NaHCOs and brine, dry (MgSO4) and concentrate in vacuo to give the crude product. Purify
the crude product by chromatography to afford the desired compound.
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General Synthetic Procedure X1l (Reductive am nation
of the 5-fornyl-3-phenyl sul fanyl -

wakboeeabe- 2- car boxyl i ¢ aci d am de usi ng NaBH3EMN/US2005/629053
solution of al dehyde 13 or 46he N-al kyl ated al dehyde 14
(0.26 mol) and AcOH/ THF (1:4, 5.0 nL), add the
desired amne (0.52 mmol) and then add Et3N(1.0 equiv,

Genpy Sy nitSHio Profelura SN (e {earmin Rt (5 TOBY - ghenylsulfany -
1H-i%&8%%%%ﬁﬁ€§é%)amﬁ\ﬁlﬁﬁﬁgCN'&_%HJ@N).di lute the reaction

m xture w t'h Bt OAc, was wth sat. NaHCG3 and bri ne,
dr Topb@th ofinbiichpdecEhorthe N-alkylagduddehydgyl4 €.26ventol Liahel

AR 4 5 Riblaiad Ao ahiseat Sheininf b bioaiagg Eay(e,g cauiv
0.26%1%2 g&u&ﬁé&%\fl(\@N@N@}EXZBreﬁQM b.65HmEBNSkiAtheS¥atkibAtat & and monitor

Procédure Xl met hyl ation of : . .
by t16(1ask ¢ OByl SWhéraenphpleter dildiothe-regxtion syt With P4, wash

. am o _t.he. i ndol | dehyde 13 (400 .35 I
oL SR Bk S S LG R0 B s 285 T oo
Purif\Sth8 cARId §PstRicE R 4ffdr@ el dsRedompttil. AAgdlitanduieof the bis-alkylation

reaction a solution of 15 Mel (101 L) and DMF (1.0

prodytfqccuis@gwibyeprodigty t he reaction at rt for 48 h.
Dilute the reaction with Et OAc (200 nlL), and wash the
organi ¢ phase with sat. NaHCO3 and dry (MSO).

Gener]l S5 htlicticePriobed eV (N-plastation dfiSviorile3-phemidsulfanyl-1H-indole-
product 14. Ceneral Synthetic Procedure XV (Coupling
2-cagifoxyh¢ AUdABHYR- with the 5- or 6- 20 ami nonet hyl i ndol e)

Di ' i !

O a5 0 g ey e e o
(1.2 2q6iv 1900 amy) @s uaqieDs 3olfifiod) (1 jnla kB O) h dwidda thetrhaction a solution of
ol 005 B SR T, ARSI
reacli&R&/ith RO (I%&ISE @EM%QQH@&%%& Dhadd Wit §at! NEHCO; and dry

reaction wt (200 nL) and wash the 25 organic
(MgfSbas eCacehtratathe digHOOBh{s8%9 givadhderudepiofugt 14dr y

(MgS04) and concentrate in vacuo. Deprotect the crude

am no acid analog by treating with 99% TFA for 10 m n,

Gerfe PSR &cEPdedurte eV (06 ingidf@hﬁné hadpwad e 5-as 6t he
TFA Salt by addition of Et20. Preparation of 5- and

amigerosthylindbié)i ndol e- 2- carboxylic acid ethyl and met hyl

esters Schene. 1 . .

- (BBl 5T P Binshyfingols, 0242 gl S oz 1 a g fluoroncetate
salt BRITAVIF (20 (d1503dd 10% s@hesas KedOy (1.0eild) antl Ghedddldghe NiBoc-protected

absolute EtOH (25 nlL), add diethyloxalate (10 nl) and .
aminesid Aoy dorysupgininaide pyterdh dA£GH1V Pi208 npmnal)- fitpat rf angl monitor the

) Ul '
reac’g&ﬁj,j)bg‘%@ O%%E%p%igt%n, b8 Qe 20R% W3 ARTAC (200 mL) and wash the
organic phase with sat. NaHCOs (3x) and brine (1x), dry (MgSQy) 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;0.

Preparation of 5- and 6-cyano-1H-indole-2-carboxylic acid ethyl and methyl esters
(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
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(25 mL). Stir reaction mxture at rt for 16 h,

neutralize the reaction by addition of 5N HC1(3 nl)
war@enzirove t he Et OH under reduced pressure. PBCT/U52005029053

t he residue between CH2C1247(100 niL) and H20 (50 ni).

Wash the organic | ayer successively with H20 (50 niL)

and brine (50 nL), dry (MgSO4) and concentrate to

@25 rgl'h)v %t@zgécéﬂ% PO A ETOAT, nooraiE A ARt SN HCI (3
m1)4 ga,? n%xfe"tﬁ td‘ﬁ‘ﬁﬁﬁe ngskﬁlfé Lutt ®n tﬁ@fé@ﬁﬁ@ﬁe&éeﬁ CH,Cl

ow crystals. ano- 1H1 ndol e- 2- car boxyl i c
(lOO&ﬁLﬂarﬁItHlﬁ (38shEy. . Wah themf@achai}abrtsmccbss’ivajy with H20 (50 mL) and brine

(50 l‘gl?i( Zin? é\?{gggé)a%:qgg ?1%3 (gi\@oa:..(q?r gle? g%%; %ﬁ? gil Et@%&ljomatography
on S?(Ezd%?&{)ﬁexla{ 1850 Ac MUAEP IR 1 %W%R&%r?m‘gr@@)dc thBﬁse vacuum) the title

|ca anount of hydrdgen i s abSor bed.
compduemdr(il 2tg)rae yelhalv copstadmt rate the filtrate to afford 1.1
g of crude product. Purify by chromat ography on Si 02
eluting with CH2C12. Concentrate the desired

s-c{amcm ‘?ﬁ‘&ol@@dca‘{‘ﬁﬁﬂﬂf@ diid/eﬁﬂﬁesrtas i3g gﬁl—oyer ni ght (40C)
o provide the title conmpound as white

cr ysitlab §,2 F3-(Scpar®- z—gmquagn}d)glz oxggggqpmm@.@t@yhgsterizgm—m in

s fabdrS B LLARREREAe R MRS oS M beoruca

amoﬁﬁ’c&ﬁ'hlyﬂfb Eﬁ (Hbkabe L Filten thd reixairb yhde@lcanteaté i ﬁltfht)e tanfford 1.1 g
hen add 4-net hyl -3-nitrobenzonitrile (1b,

of cmri@l pioghyt. durifn bEClMeinainhyPn Ji0s eltpg sth @ﬁ;‘ﬁle Concalirate the

e T I A8 By s B LSOV T8, 80 compound

0.5 %9 eHvhne efystaBARE ed. p(seiapel . 10AaMeOH/CRLChe 1 esi due
between CH2C12 (100 ni) and H2O (50 mi). Wash the
organi c |l ayer successively with H20 (50 nL) and brine

> I(MEof Crude
- pitp b B o BROIBARRE EByPekat, BIGHR08 & W ng
W Thssolie! sotimxametaE{ (TS, £)70 2Bl \EtOH028 nfiloy, dddydigdhyloxalate (10
mL)(aj_ldgfrlE‘dl) gdréléll glgm%g, ouz&g}y qﬁgﬂ?j%(g e62t IAtlldl(‘elc o lﬂng solution
(25 ?}L()N ?HP yfédcﬂgﬁ’ hﬁxt%r&ﬁrrpﬁﬁ)lb'h‘éuﬁch&tﬁllﬁé’ the@84c€ibn b9addition of SN

HCI33 mm]ﬂnanavmitm rﬁb@ﬁem,dley reﬁumckmmpreo ragtiti the easipe between

cn L8Oy ek A Byl B o o

and %Hﬁymo Aat), &y avigeen dnd c@ﬁ@@ﬂhﬁ%‘io givd 4 @fﬁdé b, Hhmtyuhe 011 by
concentrate the filtrate to afford 1.1 of

chrcsmat@gr@pkmn Slﬁtzreﬂlftyngwtfcwc&iwwﬁw 0736 0 ta ﬁéf%rgi gavg after
t o
drylggizﬁh %ﬁ)gﬁe VAT eﬁ1 lr}gfeocvﬁéx& chgﬁft 5 ?’g?)s erllt%gJ cg §ls Zrﬂ? 118 °C.

title conpound (O 8 g) as white crystals, np 176 C.

WO 2006/ 023467 PCT/ US2005/.029053 _ 48
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
product. Purify by chromatography on SiO; and elute with CH,Cl,. Concentrate the desired
fractions and vacuum dry the residue over night (40°C) to afford the title compound (0.8 g) as

white crystals, mp 176 °C.
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5- Cyano- 1H i ndol e- 2-carboxylic acid nethyl ester, 3b

(m=0) and 6- Cyano- 1H i ndol e-2- carboxylic acid nethyl
wW@306/02346b (m=0) The title esters 3b and 5b caPCPES1VO®HE29053

prepared fromthe corresporsliing ethyl esters 3a and

5a, respectively, by transesterification as described

in General Synthetic Procedure Il. 5 Preparation of
3-arylthio- or
5-Cyarigeld HrindgletZcearboxdicasid athrhasteddh enaland,ertyppe-1H-indole-2-

py! t hi o- or
car@&kﬂf g?@c@%@?ﬁt&n bgl;nn n%met hyl i ndol e- 2- car boxylic
ac Mie tiflglestess 3bldnd ibSmlneﬂeh B9 preplred from the corresponding ethyl esters 3a

Cyano- 1H i ndol e- 2- car hoxyl i.c aci
and $? éﬁ%PESU\‘S}}éHH t&%ILS?%thjé}C tign %?6&65&9?4d lea@&e@'l é%/ﬂé)?t“‘eé’i%?dure IL.
3a (=0, 1.0 g, 4.67 mmol). wth N NH3/ MeCH as
descri bed in General Procedure IV to afford the title
Pregerption of 3sarghthiot voByhetarocydethive Siatnipddethylindele-23 cagboxylic acid

a |Tges %-ﬂ (f: %'aigiﬂflﬂr gl( %&rog}%ﬁbth%-o 'b{)r%’9§léfgz1tigl}a-5zr%r?)%xylic acid
tic (10% McOH CH2C12) K mgiegqlb mz obs = 186 (M
+1). (2-Carbanoyl -l Hindol -5-yl nethyl)-carbam c acid

tert-butyl ester, 7 (ne0) (Bbem®i2e indole 6 (nF0, 9.5
g, 51.3 mmol) in I\/EO—|(500 m.) and add NiCl2 (7.3 g,

20 1.1, ' 56. 4 l, 2 22.4 g, 2.0 iv,
5-Cyapp- Eﬁﬂﬁagllfyz'@fgpxi’lﬁrgw} g &%%@n %8( bat % t errpe?gtJ Iu\r/e
an Cfr&eﬂ %%ﬁﬁ&lmﬁhﬂle(ﬂ&rﬁo;@jhc%cﬁl @RI e¥ter, Ba =001 0. g, 67 mmol)

the reaction at rt under N2. After 16 h, concentrate
witht hiN N&adieQFh as dﬁsglsmdﬂe Ganeral Esogdereily toetfined thagisls camppund as an

IVO%HISF‘?#\HW 2é a%“{% trlnyf? %%g%%k) m?gncentd%n Q prs, 18D,

8. 219@svgﬂ B 4t(bis| EHF, GrmqmdsH‘I) sts) 1 atlci(B0% MeEOMICTAIS) Rf = 0.40,
further purification. Rf = 0.30, mz obs = 290 (M
m/z by = 18pé&Met Bnce: Caddi ck, S, et al. Tet. Lett. 2000,
41, 3513-16).
(2- Car banoyl - 3- phenyl sul fanyl -1 H i ndol - 5-yl net hyl ) - car
@ (biiﬁhﬁmylslH-lhdbl-S-lyhhyﬂhyBataebam&mcld pex®-buRd-ekle), 7 {Tne@it

13. 8 _mmol
! Mswﬁ ipdols 62 0.5 513 50mehan Mot ElimEb g s icn 7.3
RET53l4 R)@eﬂlﬂrl?oczé)%ﬁh €2 bheuly, § fé%ﬁﬁ@?u@goﬁﬁe mixture to ice

rrpoun wherérn nr as a pal e yell ow solid
batl(tBn@Srange dizd 91%1 ;addNaEHR ((W@O?ﬁ&)]uﬁl 926 ndlpr Stir tmeﬁqactlon at rt

und%rol\gf 2/&&61’\]1.6 I cgnq_qil ratefﬁql{;aftéon gﬁ)solvt: |tl'te ressléung 1n9é_|bAc wash with sat.

N A 85420 selraftiBeRith lﬁt@A@b%:omb%@&he Mketdoks, dWAMeSO,) and
50067 023467 PCT/ US2005/ 029053 49

concentrate to give the title compound 7 (m=0) that is used without further purification. Rf =
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, R3=Ph).

Treat amide 7 (m=0, 4.0 g, 13.8 mmol) with phenyldisulfide (1.0 equiv, 3.02 g, 13.8
mmol) as described in General Procedure I to give the title compound 8a (compound Ib
wherein m=0) as a pale yellow solid (2.36 g, 42.9%); 'H NMR (DMSO-dg) & 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).
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5- Am nonet hyl - 3- phenyl sul f anyl - 1H-i ndol e- 2- car boxyl i c
acid amde, Sb (nme0, R3=Ph) Treat the
WG2B602367 nonet hyl conpound 8a (me0, R3=Ph; | bRCT/USBOFY29053
with TFA (99% 10 nl) and48tir at rt for 10 min.
Concentrate the reaction and precipitate the product
by addition 5 of Et20 to provide the TFA salt of the
title conpound 8b (conpound |a wherein (m=0, R3=Ph))
as a white solid (1.6 g): 1H NVR (DMSO-d6) 8 12.5
-Afrhﬁ&s{lglaibﬁédrﬁhleg&lsﬁl%ﬁﬂ ﬂiblnd&emcarmkﬁlc Adill am{d&89-(?h=0, Rs=Ph)
m
Treg- t@éﬁcimmﬁm@&ed Qommmdﬁyll (nvOaBmalPlarIb)i@ 6 8) itkOFAL1Q9%, 10

mL)-Srgned?ttlr gt xctxlfgroﬂ) 1 b (gg]noclﬁﬁ% %\r/ﬁg% o%al a%d%%?gy@%ﬁ_%g gro&uct by addition
of Bﬂg} edpﬂ@emelthb fm@ma bf e @@1@ @um@ohl\ﬁ 8@ i@ﬁﬂg%ﬂd LEY G/hEifelﬂ €@n=0,

as an |vory colored solid ?
Rs—Rb))ZJM Wén@ solid {H6 igvR H DR (BYISB-den & 2ék§br§; 1H)—|)7 92 (8rs16H), 7.70

ot bt (i, oty " 8 5

15 (2 Car banoyl - 1H i ndol - 6-yl net hyl ) - car bam ¢
acid_tert ester, 10 (. Di ssol ve indole 9
6‘Cl"i\'i‘:‘b1hg‘"§8peg£'°%r%]“)' acid aﬂE@fﬂ%@S:Q?L), stir at rt
; ) iz 3
SVl RS 0 38 B By TR b
withn7 Rt NHe'MeOH ee desatihed imrfpeareat] recedne: EvhteraffaddithaiBld4ompound as an

worgsolbig Paqargbiine g1 By pin 1t 8 eadt SH OISO rg o, 1),

8.10 @4, u., 7.83 & %978@§ihlwyh§(§ﬁz W&C@%?}Hﬁﬂé(@mj 8.0 Hz),

several times with Et OAc. Conbine the extracts,

723 (yBd) and concentrate to give the title conpound
(433 ng, 49.5% as a yellow crystalline solid which is
used without further purification, np 209-209.5 C, 1H
GﬂYBaﬁﬁyﬁﬁldﬁ}ioﬁG-%’hnétthf@rbﬂﬂ’ﬁo acid tétf- bﬁlbﬂseste% Ho %ﬂ-—(ﬁg

1H J = 8 s overlap

(7 dysqodve ingple %H@@ P46 228 Ir;mpl) in Me@l‘g (25|sz) z$t1118 i under N3, and
add gibljg”sgg; ?0/éhiv, 3 0%@6111? o_gi(§ (E3§ 20T NG E6%553). ool the

mix(uiZe Gaich atithyémﬁeraﬂnﬁmwd&héﬁ &ityNaBH; (0199 - 5-hidBt i theC@hction at rt
bam c acid tert-but ester, l1lla (ne0, R3=P

undeyilio t AR eh, Fonqenizate ﬂp@,wmﬁom ﬂ@swige the, f@QdWIgt%Ct Pash with sat
NaH&@Péﬂcpéx%MH éeQ@raﬂt’x)’lﬂl s WHh E%Oﬁﬁe Ol %}1146 B8 HERE d%@dé@b;;) and

General Procedure Ito give t e conpound
condentratedo givel thbtitlevb@npoumdr@EB mgd4R3%) as Plllas c@/staﬂihe sohd which is

used ithSus £ %%qrng)un%gﬁt?oﬁn@%gbjﬁﬂg S 'H y%%'(\f%ﬁsg) 45! 1198 Yors, 1),

o
781 (006/ 0 34‘?74'2 PCT/ Usz%ogléllzg%z& O%é%gpf%é éTEr_s\{!g?{)(,d: Off; 11, 692 (@,
1H, =l =68 31,}1542)4; 18 (¢48H;, & = IHHz), 11140 (6199%. MbGHOZHIEDRY CRLCE) Rf = 0.35,

m/z 3b8 22007 fr £BS =

(2-Carbamoyl-3-phenylsulfanyl-1H-indol-6-ylmethyl)-carbamic acid tert-butyl ester, 11a
(m=0, R3=Ph)

Treat amide 10 (m=0, R3=Ph; 411 mg, 1.42 mmol) with phenyldisulfide (310 mg, 1.42
mmol) as described in General Procedure I to give the title compound 11a (compound IIb
wherein m=0 and Rg is Ph) as a tan solid (60 mg, 10.6%), mp 118-121 °C; 'HNMR (DMSO-
de) 8 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,
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398 (M +1).

6- Am nonet hyl - 3- phenyl sul f anyl - 1H i ndol e- 2- car boxyl i c
wa@edodozaste- TFA salt, Iib 5 (me0, R3=Ph) Tr eaPCT/082005/029053

6- Boc- am nonet hyl conpound5tla (m=0, R3=Ph; 1.6 Q)

with TFA (99% 10 nlL) and stir at rt for 10 mn.

Concentrate the reaction and precipitate the product

addi t f Et20t de t
45), ecwrféo@ﬁh? P 6 bl D). e 15 VGO HEDSRP RS2 obs =
398(?@ d (1.6 g): 1H NVR (DVBO-d6) 6 12.55 (s, 1H), 8. 14

Is;

, 8.05 (s, 1H), 7.75 10 (brs, 1H), 7.64 (s,
111), 7.51 (d, 1H), 7.3-7.0 (m 6H), 4.15 (d, 2H, J =

5.8 Hz tlc (10%
6- Am%rr(qtk)mlfrphw)éﬂa an-SH-oio !?'é‘F‘g’/‘f‘{OFWBC agigoitae- 1% salt, 11b
- ebey ocycl et hi o- 5-f ornyl i ndol e- 2- carboxylic acid
(= @wdg? 13 and 14, and
5- Recauths t6-Bod- emnwmnanhmmbmpbmrcbblae(m:(b EnbBlxyll-6 g) wshd FA (99%, 10

L) G0 OB RGRY P G PSR EhE RS TS ey by addition

of E@@t&' §rov4é’e heGfe cBi% Bimd 1T1fbe@b ﬁmpnadv}ﬁreﬁﬂﬁ&o eﬁrd(Rggs Ph) as a
W|th phenldlsul 1.10 equiv %
whitasoliie@at g)bea‘{ NMREAMISA) Ao Soliby, Sdddbrie ¥, @ﬁ Gelt), 7.75

o B8 A SRR, T8 B85 9P

MeOIﬂ’OHzCQ?RfoO S5Rm/z oBs & 308 M:)O—l/ CH2C12) . _ _
5- For phenyl sul fanyl - 1Hi ndol e- 2- car boxyl i ¢ aci d
am de, 13 (m=0, R3 Ph) Reduce conpound 12 (n¥0, R3=Ph;

: IIH . .
e Ry
amifet @8 aﬁﬂﬂqﬂﬁﬁ@ grmhbstﬁnteﬂLﬂﬁir(oﬁ%thMlﬁMGERﬁtﬁt)xylit lagid amides 16

title conpound 13 (0.69 g O%gs pale a yel |l ow
solid, Rf = 0.45 (5% M ).
5 For nyl - | - met hyl - 3- phenyl sul f anyl - 1Hi ndol e- 2- car boxy

s-Cdnp B A el 2-oth R RE R fRTE Mo (7R Py
anreet ¢Smpod, 6 @EE=RI6.0 g,m imgnol IwBb diphehyldisiiifide NBILO equiv, 7.78 g)
(101 1) as described_in ral. Procedyre XIV to

as d??ﬁ’éb?djlé Goneraynivees Brssadie PioTEivRsBOBr gt masnd 12 6.5 ¢,

68.42@ 09§ | %or% g@?@éﬂ}l %&1 ng Iﬁ%e& gﬁé@%ﬁﬁe&tﬁ, ikt =((280590.

MeCH/@EHAH)- 1H- i ndol e- 2- carboxylic acid am de, 15 (m=0) 5
Treat 5-cyano-1Hi ndol e-2-carboxylic acid am de 6
(m=0, 500 ng, 2.7 mmol) with Raney nickel (0.6 g) as

s-F(H%%fj ﬁﬁ&fﬂﬁllﬁﬁgﬁlmmﬁmwwb@xﬁhc 4Qd ahfiee d 3t(he-of Rt4®n)
Reduce compound 12 (m=0, R3=Ph; 1.13 g, 3.86 mmol) with Raney nickel (90.7 g) as

described in General Synthetic Procedure X1 to give, after chromatography on SiO, (2%
MeOH/CH,Cly), 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,
R;=CHj3, R3=Ph)

Treat 5-formyl-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide 13 (m=0, Rs=Ph;
400 mg, 1.35 mmol) with Mel (101 pl) as described in General Procedure XIV to provide the



(230 ng, 45.4% as a yellowsolid, tlc (10%
McOH CH2C12), Rf = 0.75.
WG200eH0BabAM nonet hyl - 1H i ndol e- 2- car boxyl i ¢ acPdI/a8i008029053
16 (m=0, R8=CH3) 10 Treat &ldehyde 15 (m=0, 230 ng,
1.22 mmol) with nethylam ne hydrochloride (2.0 equiv,
165 ngy, 2.44 mmol) and NaBH3CN (3 equiv, 239 ng, 3.7

-t gH RIS e Bk Bom BSR4 %é“%? R o iRl -

0.731c (10% McOH CH2O 2-0. 2% Et 3N) Rf 0.25, mz obs =
204 (M +1). 15 Preparation of
5- substi t ut ed- 3- arylthioindole 2-carboxylic acid

Wﬁ%@% bﬂéﬁ any ﬁ%gfn ggrg?Z-zchgoigll ;22

aCITiearﬂ—@&nollaI ﬁmldle 2- carboxyhc acid amide 6 (m=0, 500 mg, 2.7 mmol) with
2- Car banoyl - 3- phenyl sul fanyl - 1H-i ndol - 5-yl net hyl ) - car

Rans&m%ela(@;%lg)taéﬂﬁsw in sperpl Propedurs X[l &0 aféprddhmide ¢empound 15
_f h
(23(2{;}1% th]:%e’g%g %% F&@lﬁ’&b SHlidsic §0<%2\g&3i61?€ﬁ%élb)°k? @fs.the

conpounds ding to ‘schene
2. 25

5- Mr;r)t,lp t%am mh I?é-é) - 0|x§lli‘cI Ilg ml&e, (rjr?-lOeR%—gﬁg)bo
5- f’l“}[amélldeﬁy@é‘fs‘ @S@%@fiﬂ% 1143 ﬁﬂ%@) Witk n{eﬁ{ﬁaﬁﬁmb hGdREhBride (2.0

am de 13 (0 0.17 mmol
equrveﬂﬁii/ mgn.Aé mHEbl) aad UaB&]IjCN (32:guwg 239m@43 ﬁ1m11n))l)as described in

e I Procedur e
Gent Shosg s LR AT o FHERy Ty 220 s 447 %0292 tan solid; e
10%VIBOKYEHAC] |2@%ﬂ§MQ{f=102$]1§/zfm>s—3Zb4 a yel I ow
( solid, tl %:C% 2 (15% 30 Nbowcmc% ﬁiz obs =
312 (M +1) .
3-(3-Chl or ophenyl sul fanyl ) - 5- net hyl am nonet hyl - 1Hi ndo
Prégﬁr@ﬁ&ﬂﬁm%dtﬁu@@-ﬁaf‘}‘ﬁlﬂ@indbﬂ: -2-¢4@kylic acid amides I from 8b, 13, 14
met hyl am no- 1H i ndol'e- 2- carboxylic acid am de 16
(me0, R8=CH3) (50 ngy, 0.25 mﬁbM wi th 3-chl or opheny!
disulfide (77.8 ny, OZ@SH % scri bed in General
WO 2006/ 023467 PCT/ US20 ' % Procedure Ib to
afford 1d as an ivory colored solid (22 ng, 25.8%,
= 15 (50% M OH CH2C12-0. 5% Et
5- Aanp@nﬂhybﬁd&e@m&suHamlalﬁﬂyd@eﬂaWP&fhwmam;de, Isapddo

(gaq-bgl{lﬁ)?/' gﬁﬁ%h&%ﬂ?ﬁf}ﬁoﬁw Ig(f cléér me HT 2 %aCI ic acnai teitBbutyl ester, Ib

( mMitle R&ﬁ@:ﬁ])ds ([ﬁ 5ndtr1b are@rét&r&ﬁml 13; dwdctibeBatidve doothb emythesis of
di sul 352 npol ) as described in

f 1
compoHad %éaaqdr%’caé&%d@gtﬁs%ﬂﬁ??ord le as an ivory col ored
solid (42 mg, 40%, tlc Rf = 0.15 (50%
McOH CH2C12- 0. 5% Et 3N). 10

5-MetliBembydraethyb dapbleny JralRapydii-islolé-2repkbdsHic adiol amitlec by
boxf(l i C fam d glm'hde, I; . L .
eat S-formyl-3-phenylsultanyl-1H-indole-2-carboxylic acid amide 13 (m=0, R3=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, Ic (18 mg, 34.6%) as a yellow solid, tlc Rf = 0.2 (15%
MeOH/CH;Cl,), m/z obs = 312 (M +1).

3-(3-Chlorophenylsulfanyl)-5-methylaminomethyl-1H-indole-2-carboxylic acid amide, Id
Treat 5-methylamino-1H-indole-2-carboxylic acid amide 16 (m=0, Rg=CHj3) (50 mg,
0.25 mmol) with 3-chlorophenyl disulfide (77.8 mg, 0.27 mmol) as described in General
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Treat 5-fornyl-3-phenyl sul fanyl - 1H i ndol e- 2- car boxylic

acid amde 13 (nm=0, R3=Ph) (60 ng, 0.203 mmol) wth
whesptani ne (43.5 ng, 0.406 mmol ) as descri bePlCT/IIS2005/029053

General Procedure X to afffdrd If (45 ng, 52.9%

isolated as the HO salt, nmz obs = 388 (M+1). 15

1- Met hyI 5- nmet hyl am nonet hyl - 3- phenyl sul fanyl - 1H i ndol

- 2- id d
ProGsaFis YD S orLah B dY SRRy P T oE a2 A0 B B s Ly
Med)HﬁcmlgtoemﬁgN4 (m=0, R1=CH3, R3=Ph) (80 ng, O.26
mol ) wth nmethyl am ne hydrochl oride as described in

General Procedure Xl to afford Ig (37 ng, 44.2%

[ Iatda e sI mz =32 M+1). 20 . .
- GuF Pl Rylraer) SO ofad R ifole 2 Rg el amide, e
yl Jﬂr&htlSﬂﬂ@ﬂhgtaﬂnﬁ@-llMble@-a&ngylﬁfﬂcﬂﬁannhb 167(®ab, Rg=CH;) (65 mg,
5-fornyl - Tfg@enyl sul fa 1H i ndol e- 2- carboxylic acid

0. 32ammg)é) wigh ropheay sul%%(&i?g’i mg, QQ@Z mmsil) asgdeseribed in General
84
Prog gg%eflﬁb&égff?n ig%ts@ %Arr 6& oce ltjl r(gz %3% 0 ’ft%:r]gtszl Hl(S 3(30%

Me@B/CHR190%% Esdl)at ed as the HCO salt, tI c Rf (free
base) -- 0.25 (10% McOH CH2C12-0.5% Et3N), m z obs
=396 M+1

5- (Brbgkgfapﬁc bt ﬁl)YimﬁléEﬁM%ulﬁafp’i‘ Qi dretdld- 2okt A6Q! fnite CR

5- ﬂzreatyi foBmphphtsddulfanyl- 1H+mdq1dmoaﬂﬂ>xgh¢ baid phiide 3 (0=0, R;=Ph)

(60 fis {207 b} D npabmined 48 3 b1 A0 amRBYCR diailes) in General
Proc@@ﬁfer Rko aﬂﬁ'iﬁqg Y & HngSZ 9’%9"‘569&1611 dsi thé Prék1 gﬂt 92 -oBs g4)388 M +1).

i sol ated as the sal t, (free base) =
(10% McOHI CH2C12- 0. 5% EtSN) n12 obs = 368 (M +1) V\D

1M R o R O b AR R A i inflale 2 sahexylic gpig pmide, Ig

Xy|’]!‘r§at&.‘ﬁfo@rn§m%th)‘1}3 -Pheadisulfanyl-1H-indole-2-carboxylic acid amide 14
5fornﬁp( | sul fanyl - 1Hi ndol e- 2-carboxylic acid
B N3

(m=9nR =’ ﬁ)26 rpg}@l)n@lth memgarmmm)ydmch}pnde as described in
i T YOO A

M41H.3 9 isolated as the HO salt, tlc Rf (free base) _
50.40(10%I\/bOI—IICI—|ZCIZ-O.5<%Et3l\I), mz obs = 362 [M
+23 (Na)].

5-(4%?@%%%%%@%?@2a&shﬁg-'Jh%ﬂyl'sﬁlﬁhyilﬁ‘iﬂkrﬁio%é-%%?ﬁ’&&ync acid

amidefk nyl - 3- phenyl sul f anyl - 1H i ndol e- 2- car boxyl | c acid

butﬂﬁ%ﬁsﬁ?&ny&%ﬁs rLylsL@faf%ﬁ%ﬁ%%lg 2 EAtheRoRs (it apde 13 (m=0, Ry=Ph)

(50 Eggg@ﬁ%b n%Qol?WﬁQﬂF%bgnaﬂnE %e%{a‘nerRQB'&mg %ﬂsi@mmﬂﬁ) é’s é’@scnbed in

'ated as'th base) =
Gengfid) Prdde Qhte CHRGE R 1B 43 2m3NY 3.9 |%)zlsadbisd ) BIEG'I(F]MaRZBC Rf (free base) =

Ozégg%%aw&gyp%yfo%%&t@r Ab3 5P My 11 i ndol e- 2- car

boxylic acid am de,

5-Morpholin-4-ylmethyl-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide, Ii

Treat 5-formyl-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide 13 (m=0, R3=Ph)
(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, tlc Rf (free base) = 0.80
(10% MeOH/CH,;Cl,-0.5% Et3N), m/z obs = 368 (M +1).
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Treat 5-fornyl-3-phenyl sul fanyl - 1H i ndol e- 2- car boxylic
acid amde 13 (nm=0, R3=Ph) 15 (50 ngy, 0.169 mol)
wowah/op4peri dine (33.5 L, 0.338 mmol ) as descrp@BUS1005/029053
General Procedure X to affdrd 11(30.0 ng, 48.7 %
isolated as the HO salt, tlc Rf (free base) = 0.20
(10% 7 N NH3 in McOH CH2C12), niz obs = 366 2 (M+ 1).

3-Pgwﬁ lgaaygsgf%%gtgg}(r m%@y%’li—épdfo? -caf oxy 1¢ ac1% amﬁ%, f)o

5- fpesns- f&nﬂh@fp}ﬁkﬁﬁkﬁmﬂ%’l 1HHndc516QL@ﬂ?o)@ﬂE ReYnife 88 (=0, R3=Ph)
am de 13 (n=0 Ph 169 mmol ) with pentyl
(50 an, A 6P mmel) Mltf(prsstéamﬁnﬂ lyydaschh@@@r(%é ang, 9-388rmeimal) as described in

Genteﬁag %E&%ﬁ&r >S§ t[o f?érd% &(7 rﬁge ba@g?&ilatgg %th @(Eﬁ(’a(%g t?t‘icelgf (rﬁee base) =

0.40M106% DHEIZEHCEW FLINN), iz oBbs 362 BB LBMNI)L) . 25
5- Hept yl am normet hyl - 3- phenyl sul f anyl - 1H i ndol e- 2- car bo
xylic acid am de, In Treat

e e e TR

am Treat(Szﬂ)rBlyLs p(heﬁﬁﬁﬂfmpl )Hasdmie@safairﬂsm@hb aciGanadal3 (m=0, R;=Ph)

(50 Er{gg A%g ﬁ) with tﬁfrad A (éé% Q;T%fl n@r%g ag/%iqsgggec? n e((}ieneral
Proc%ﬁ%ﬁ'@%gr&k%q %{g?h'b 3 9 Fsof%llﬁlﬁi as tﬁ@ﬁd Mg tlt1:)Rf ( Fe base) 0.20

5- (13- Car banoyl pi peridi n- 1=yl met hyl) - pheny
(102MeQHACH: Clo- O D BN i v/ zaatis - 3756151\@ é23 I(Na){I\(BSZCIMfFC123467
PCT/ US2005/ 029053 54 Treat
5-for nyl - 3- phenyl sul fanyl -1 H i ndol e- 2-car boxylic acid

-Pﬁéﬂ ﬁllﬂa?lyﬁ-'sgg perimERy) )meﬂﬁ@-l!l!ﬂmtﬁl@-@%aﬂfﬂ?ﬂyhc chdrhmlde, Il

peridi ne car boxam de i n%
desﬁﬁatb%@mlﬁl 3 Gharylsilfapylb Hdud@e- -Ctaébcafyh@ a@idla@n(les23 (m=0, R3=Ph)

(50 ik 189 by oS oy BR8P Bty g 5 o i Bt b Bineral

Proddd9re Kta- affprd 1B (30 0 mg, 48.7 %) isolated as the HClI salt, tlc Rf (free base) = 0.20

3- Phenyl sul f 4- di n- 2- |-yl met
(10T NS oD BIGHG oYy PPo= 3602 (i, | Troat”

5-f ornyl - 3- phenyl sul f anyl - 1H i ndol e- 2 carboxylic acid

am de 13 (m=0, R3=Ph) (50 ng, 0.169 mmol) with
S-Péhtplmmaﬂieﬂi)ﬂ-yphqiwlsjmadyhlEH(lilﬂdlem;caﬂboﬁylimiﬂld aﬁﬁde, Im,

described in 10 "General Praocedure X to_affaqrd

( 178102t Rgtorpyl-g-phenylapiany ks fHzadqlee-qaeoxylie 901dtamsdﬁ3 (m=0, Rs=Ph)

(50 (gxi% 936%45 %lleﬂwith%eﬁ%l (e H@%@U%@S%nﬁoﬁ% 'éEs%Hi)ed PH General
Procfedﬁn-‘e- X 30 Bfferup(25:me) 32 Feriaaland bs HerBChylt SR kisonybase) = 0.20

(10&}9I g{%@&%‘jﬁ% Ebﬁ@n‘?f Ph;(yl #é}ﬁ@f? ngg} gez !:gr ggxyl ic

acid amde 13 (=0,

5-Heptylaminomethyl-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide, In

Treat 5-formyl-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide 13 (m=0, R3=Ph)
(50 mg, 0.169 mmol) with heptyl amine (22.3 pL, 0.338 mmol) as described in General
Procedure X to afford In (20.0 mg, 31.1 %) isolated as the HCI salt, tlc Rf (free base) = 0.20
(10% MeOH/CH,Cl,-0.5% Et3N), m/z obs = 382 (M + 1).

5-(3-Carbamoylpiperidin-1-ylmethyl)--3-phenylsulfanyl-1H-indole-2-carboxylic acid

amide, Io



10

i5

20

25

30

(50 ng, 0.169 nmol) wth

1- (3- phenyl - propenyl ) pi perazine (118.6 ng, 0.5 mol)
w@200602R6T i bed in General Procedure X to aff orPICT/4S2005/029053

(16.0 ng, 19.7 % isolated5&as the HO salt, tlc K

(free base) = 0.35 (10% McOH CH2C12-0. 25% Et3N), mz

obs 483 (M + 1). 20

f@%;&;ﬁs-p&@zﬂs“ (L ek AN o oo
(50 IIé 9(5’"1695111 Y tf(1 %ﬁﬁ%‘ 35%‘5@;%1& 4 Pﬂh%' @3?;8 ﬁﬁﬁ&%/élésgnbed in

GeneB:@I:Prbcéﬁude the rifoed [OG2rfomg 0164 %")nd;o)lata@ asdﬁasd{(illmeu ulcan (free base)

Cener al re_X afford Ir , 59.3 %, tlc
=0-1&f(1@?70r]<¥f@0§%(§g§8ﬁ Wﬁ%‘i W%‘Eﬁar@ﬁlééﬁz“n% 0. 25% Et 3N) ,

mz obs = 481 (M+ 1).

5-[1, 4] D azepan- 1-yl met hyl - 3- phenyl sul f anyl - 1H-i ndol e- .
3-Plﬁnybulfamylks-(4-By'ridﬁdin'-Zl-evl-piwraz‘méaylmehbylmil-ind@ieeétcédmxylic acid

.lndole Ir (62 ng, 0.129 nmol) with TFA (2.0 nL) at rt
amid&;Ip10 nin. to afford I's (53 ny) as the TFA salt, mz

ob§éat §§$ﬂﬁ%ﬂ-3"pﬂanylsuﬁ@nyl 1H-indole-2- carboxyhc acid amide 13 (m=0, R3=Ph)

5-(Bicyclo hept - 2- yl am nonet h)ll - 3- phenyl sul f anyl
(50 mgHp. nmmr@mwabﬂbmmm layipyrimigingd10} mEVDSI0e) s dasyibed in

‘Gengrs} BiBgat ’xg a#})? anyﬁ%t 2:6 ) polatgd 2 e O salt, le RE (free base)

= 0.40119 md}!m@lzcﬁa??%)mmﬁ th/agbs D445MPRD).) Wi t h
2- am nonor bor ane hydrochl oride (18.8 ng, 0.169 nmol)
as described in General Procedure X to afford It (27

5-{434 13%9131&66% ﬁ@i‘fﬁ%‘,‘@%ﬁ%ﬂk@%}?@3 éﬂéﬁél%&’{gaﬁyﬁﬂ-ﬁhgﬁgz-carboxylic
acid3fdideMqr 414 (M + Na). 5

: 5?5%%&3%@%5%%@" b STRTRE oA L o
(50 @%bm? ng%ﬂyll ;kﬂeﬁg’ygroﬁéﬁ}}lﬂ)g&lr@m% G@B;ﬁ%g 0.8 ni6d1flas
desoelbammeqmamlm’mcmiu@x td affgl;d 1o (169 medl9)7 %3 lm@d b G sl e

Re (Rehaein 0 10 HEPHUERChT L iy nl Pl fbdofd

(10% 10 McOH CH2Cl12-0.25% Et3N), mz obs = 425 (M +

1).
4- (M#ﬂmm%d*%ubeﬂylwﬁanwkS/Hsnﬂqll-s-wlm@thmwléﬂdwzmlﬁd)rwbnxyhc acid

henyl sul fanyl - 1H i ndol e- 2-car boxylic acid
tertgtmtgleestqp B o

5- méﬁ}d-fo%nph%%ﬁﬂhﬂﬁﬁyl 1iihd el arbdxghe beid wihiide B{n=0, R;=Ph)
am de 13 (n=O0, = 15 (50 0. 169 mool )
(10@mgnd-A38 mmed) wynh@c /ﬂndba&gméa K%mgsw ol aaéeﬁﬁ’rﬂ%?% ingdeneral

Pro?,?a re@% Q% g@f/é)ﬁalggg Eﬂ?h 5(5)5 %)e ﬂU 'iﬁ? (ﬁ%ﬁ Qas@%i ? 4% (??%E)%@OQ/CHZCIT
0.29% EHENGHAGGbsC= 12&10/61%931!*)1) mr z obs = 386 (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 Is (53 mg) as the TFA salt, m/z obs =381 (M + 1).

5-(Bicyclo[2.2.1]hept-2-ylaminomethyl-3-phenylsulfanyl-1H-indole-2-carboxylic acid

amide, It
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5- (2- Hydr oxynet hyl - pyrrolidin-1-yl net hyl) - 3-phenyl sul f
anyl -1 Hindol e-2-carboxylic 20 acid am de, |w Treat
WG 2606/023467 3- phenyl sul f anyl - 1H i ndol e- 2- car boxyPCT/USZ0E029053
am de 13 (m=0, R3=Ph) (505fgy, 0.169 mMmol) with
2- hydr oxymet hyl pyrrolidine (46 ng, 0.45 nmmol) as
described in GCeneral Procedure X to afford Iw (42.0
65.6 % as at nsol

e ErnCi el &Sy BNy S ndplssd cargytneld A7ide 43 (m=0, Re=Ph)
(50 rﬁ%ﬂ[ fg_kd_ﬁﬁﬂfé)?ﬂ%lth ABhiYbad F&)ﬁhé‘ﬁ@/d}@m@ﬁ&é’dlk '8%%@%9 Sl Pas

| e-2-carboxyli acid am de r eat
descﬁbécbmrt}dneﬁﬂ Pheeyhs ik tcaarfycbrdmzmugJ 49.9 %) ascbsed hi the ZEcalt, tic RE

(reemahertod AL AT 237 5 g B Dy T V2 Mig et e + o

in General 30 Procedure Xto afford Ix (31.0 ngy, 32.3
% as a ivory colored solid, = 192.7-193.6 C, tlc |
3-Phiehylsulfariyd-5- -@%m@vmmpm@hmlmrmq}eawmbwbc acigsgnide, Tu

SNHE’E%fW 8‘%?5%%6 Eﬁgﬁéﬁo 5§1r oxy gﬁac,;]c?gmqef (=0, Rs=Ph)

(50 hEHO. mlnﬁfo:i-’)' \Qﬁﬁ @Qﬁ?ﬁiﬁhb@ulﬁ@lh@ (eam ,,O 169 nii@Btas described in General
5-for nmyl - 3- sulfan%l-ll—l-lnd 2-carboxylic
(4}

Procegdrd X tpgaf(qmﬂ:bl ( ah B4 3 ooked . thyHﬁ%lng@l} tlgi Ri{free basle) 0.5 (10%

%ﬁzﬁ&%ﬁ“@%@h@??\ VBT o arford 1y (310

ng, 32.3 %9 as colorless needles, tlc K 0. 30 (50%

McOH CH2C12-0.20 % Et 3 nl z_ obs 372 3
5- [(Q Hiydr(p@)-l-hydroxymet(l)lyl-l Ir\ln)ethyl-ethylanuno)meth)gl']vI 3-p111 nylsu%lanyl 1H-

4, 5] dec- 8-yl net hyl ) - 3- pheny|
1nd0 ?]cagll)&fﬁ-é 13{ ca:ggxyl ? cecam)é gﬁ1 d)é )Iz goeny >
Tr Tadat 5=fi)ﬁnylyj-pRerp’tsaifyhyﬂmH-aniple—ZHaﬂbndyiﬁceadd amt@&&;(mqﬂ R;=Ph)
d de 13 0,.
(50 Al Lpoacd) with Sephingraaihglst arsoginediet (39 M8, &7 i) e
desc?&i&jglsééﬂepﬁq%oéé%u@eﬂ 5 affoﬁfNQQﬂ%&»‘% >52t30%§lﬁsf 9% slol?ld tlc Rf =0.15

as a tan solid =0. 35(10
(10%@@@1@6215&7022%%@md;aobm#ﬁt%@butlnm (M+ 1). 15
5-[ 4- (4- Fl uor ophenyl ) pi perazi n- 1-yl met hyl ] - 3- phenyl sul
fanyl - 1Hi ndol e- 2-carboxylic acid am de, laa Treat

- eth f tHyh-Bflch plsdlit blH-Yﬁd(ﬂ -20dadboxyli
5 (Z?nitgfeoﬁq{ge?ln)ggﬁﬂ/&lﬂih laﬂlﬂe H{y"l‘) figﬂz rmgllﬁ{l e2Gdadiboxylic
acidlargiflef Iwior ophenyl ) p| per a2| ne ( 90 ng, 0.50 mml ) as
descrii [ Pr.0 ( —
wg,st%%aé.g%%%&é% W&franyl ﬁigr#{éﬁ soﬁ%g ?&%fﬁﬁg?%ﬂ@de 1639(“%0 Ry=Ph)
(50 fnk0601 66 %(@)‘@ﬁﬂ;&' @ycﬁ@xﬁﬁtﬁ%ymbﬂ(ﬂn@@l@ 1\g, 4645 falot) ds)described in
General Procedure X to afford Iw (42.0 mg, 65.6 %) as a tan solid, tlc Rf =0.15 (10%
MeOH/CH,C1,-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-formyl-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide 13 (m=0, R3=Ph)
(80 mg, 0.27 mmol) with 2-amino-2-propanol (22.3 mg, 0.297 mmol) as described in General
Procedure X to afford Ix (31.0 mg, 32.3 %) as a ivory colored solid, mp = 192.7-193.6 °C, tic
Rf =0.10 (10% MeOH/CH,C1,-0.20 % Et3N), m/z obs =356 (M + 1).
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5-[ (2- Cyano- 4, 5- di met hoxyphenyl am no) net hyl ] - 3- phenyl s
ul fanyl - 1H i ndol e-2- carboxylic acid am de, |ab Treat
WG 2606/023467 3- phenyl sul f anyl - 1H i ndol e- 2- car boxyPCT/USZ0E029053
am de 13 (nm=0, R3=Ph) 25 &0 ngy, 0.17 nmol) wth
2- am no- 4, 5-di net hoxybenzonitrile (89 ng, 0.50 nmol)
as described in the General Procedure X to afford |ab

36.4 9 ' I lid, lg RE, = .. |
b3S oromis S e s toR i s B gt aca
amide,Ayeny! sul fanyl -5-[ (3-trifluoromethyl - phenyl am no) met

hyl'T- 1H i ndol e- 2-carboxylic 30 acid am de, |ac Treat

5 ffmcmﬁkfoﬁnyihbpbd:rsdﬂuﬂﬂanyll-llihﬁdqmalrcepb@wm bud)%mlobe la’c(rmL—‘O R3=Ph)

5038 57 500 TR 3 7R A o s s

Gen%%% Prdcba@ste MtoGRfRRd B QIIQ) 3@0@1 @2;7 %oi%%ég%é@%/ @2RHS30.30 (50%

Procedure X to afford ny, 3 9% as an

MeQHENWEp0 3P FdEsd)i m/z Qlise ﬁ2( & 1, Q%OMW&@N CH2C12) ,
mz obs = 442 (M+ 1).
5- Et hyl am nonet hyl - 3- phenyl sul fanyl - 1H-i ndol e- 2- car box

5- (%A -Dioxacs- ﬂzeii i6614,31aet-8-yhinethlyl)-3-phenylsulfanyl-1H-indole-2-carboxylic
forni enyf sul fanyl -1 Hi ndol e- 2-carboxylic acid
acidegmigte ZS(sz R3=Ph) (80 ng, 0.27 mol) with

LA PSSR S0 (AR ST 1y 2.

(80 Mg, 080 .rdm8t) wah ladrdioxar8raxaedpiroftSslotand (71 b angi0.56 1ﬁmbl) as described

in GYDPRERPRRING S1ig B Thny Dahe L mgh 2 I 1O0dolG k5207 5010%
MechGﬁzc@l?b%%E%ﬁ IhfzeobEw@M M +

fornyf - 3- phenyl'sul f anyl |ndgle 2-carboxylic acid
am de 13 (m=0, R3=Ph) (80 ng, 0.27 mmol) with

SR BRher RO Vs de@iﬁ?%ﬂ%aﬁ%ﬁﬁm@f raghoi

acid Bmidtd1sh Y9 as an ivory colored solid, tIc Rf = 0.
(1 0%f\/b()—VCH2C1202%Et3N), m z obs 340(|v|+1.
15 Treat 5-formy1 3-phenylsulfanyl-1H-indole-2- carboxylic acid amide 1 (m—O R3=Ph)

0 B ABRLPRL PSSR G PAEBAARA o

Generdl Ncraéhurs J0edtiore thd a0 milHb3.6099) 8 a1 1 edy kexydd wlidciléRf = 0.4
am de 13 (m=0, 17 nmmol ) with

(10%—Mﬂ®ﬂfﬁﬁz§ﬁz Qr?@r%@él%)ﬁlzls%obﬁg—“@ @b+l ) as descri bed
in General 20 Procedure X to afford laf (39 ng, 62.9
% as an ivory colored solid, tlc Rf = 0.5 (10 %

5- [(Mﬂ’n&@@ﬂﬁn&h%x%lﬁhﬁ'wnﬁmbmemlyﬂ-FpBﬁ@liti‘lfahyl—)lH-indole-Z-
SS Met hoxyphenyl am no) net hyl ] - 3- phenyl sul fanyl - | Hi
carm is agidaypidexIal ¢ acid amide, Iag

Treat 5-formyl-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide 13 (m=0, R3=Ph)
(50 mg, 0.17 mmol) with 2-amino-4,5-dimethoxybenzonitrile (89 mg, 0.50 mmol) as
described in the General Procedure X to afford Iab (28 mg, 36.4 %) as an ivory colored solid,
tle Rf =0.1 (2 % 7 N NH3-MeOH/CH,Cl,), m/z obs =481 (M + Na).

3-Phenylsulfanyl-5-[(3-trifluoromethyl-phenylamino)methyl]-1H-indole-2-carboxylic
acid amide, Iac

Treat 5-formyl-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide 13 (m=0, R3=Ph)
(50 mg, 0.17 mmol) with 3-trifluoromethylaniline (80 mg, 0.50 mmol) as described in General
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25 Treat

5-fornyl - 3- phenyl sul fanyl - 1Hi ndol e- 2- car boxyl i ¢ acid
wa@piod®23487 (m=0, R3=Ph) (50 ng, 0.17 mmol) w tPCT/US2005/029053

3-met hoxyaniline (61.6 ng, 50. 50 nmol ) as described in

General Procedure X to afford lag (26 ng, 37.7 % as

an ivory colored solid, tic Rf = 0.6 (5 %

bR AR ot TS conton A e 31
Meog—bﬁgI%Cn%?rrgﬂé#e'ﬁ%%EWE% I dil—l-l Inggl ;’r g?f:ar boxylic acid
d-butylani|1ne (74 m 0 80 miol) s destr i bod |
S-Ettgélaemmv@wéaﬁ?eaﬁﬁ%&rngéﬁwg%&?rwbe’séw 2t aride e ¢
. ofrl&gﬁé{f@g&eg'fs@ﬁ__heg}léurgglyg/g%il\-/iglgef}—mmeax%mgicm &R1der8dm=0, R;=Ph)

CH2C12-0.2 % Et3N), mz
(80 rof0.27 ddfbl( With ethlylamine hydrochloride (23.9 mg, 0.30 mmol) as described in

e G55 LSCKIRIFRN B QSLTRL 0 7, AR e o,

(10‘%§Me@}WﬂH2@1M!§WEéNk,frﬁmdbsJ=|:1}Qi6r(§l@1+€13.2- carboxylic acid
amde 13 (m=0, R3=Ph) (50 ngy, 0.17 mmol) with
2-fluoroaniline (55 ng, 0.50 nmmmol) as described in

General _Procedure. d. Lai _
PR R oy R i A g o e nide, 15
Ve PrlaCb2 6y B-ghdfy BulMyl- 1iH-idoles2sarBBRylicMcid dhide I3 (m=0, Rs=Ph)

5 (| | hyl) - 3- I H o
(80 e b gimed with: @?&r{ﬁle%@}ﬁle i?ro%sgéé B4 DAWAG b 0o fhed in

- _ fanyl = L byi -2 61 @GiRT =
Gen%ra# lggéﬂ;{({;'.\r% }n{f:)tg %ﬁé&cﬁ%ﬁ)(@ﬂ? élaél #61'8“%09 gé;a%?g 5’(\5}“251%%'5611&(%1&& =0.1
(10% SOIMCHLAH-0.8 % ESND, miy, ot8 =320nibh)1)as descri bed in

General Procedure X to afford laj (17 ngy, 18.6 % as
an ivory colored solid, tlc Rf = 0.3 (10%7 N 15

G e T S ST
amitd)dain mis 0, R2 is NH2, R7 is CH2NRBR9O and X is S.

Exal“rr?alt %-tjc\)brrhylﬂ-p enyi\ls%?tgr?yl-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
Procedure X to afford Iaf (39 mg, 62.9 %) as an ivory colored solid, tic Rf =0.5 (10 %
MeOH/CH,Cl1,-0.2 % Et3N), m/z obs =369 (M + 1).

5-[(3-Methoxyphenylamino)methyl]-3-phenylsulfanyl-1H-indole-2-carboxylic acid
amide, Iag

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 =0.6 (5 %
MeOH/CH;,Cl,-0.2 % Et3N), m/z obs =404 (M + 1).

5-[(4-Butylphenylamino)methyl]-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide,
Iah

Treat 5-formyl-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide 13 (m=0, Rs=Ph)
(50 mg, 0.17 mmol) with 4-butylaniline (74 mg, 0.50 mmol) as described in General



la HC6H5 NH2 Ib H C6H5 Boc-NH Ic HC6H5 CH3NH Id H

3-F-CoH4 CH3NH le H 3-A-C614 CH3NH |If H C6HS
w@eHb@RlNH |1g CH3 C6H5 CH3NH | h H C6HS5 HOH2 CPeUNSAN5/029053

2006/ 023467 PCT/ US2005/ 029683 59 Ii HC6H5 -1 QOer

lj H C6H5 CH3(CH2)2NH Ik H C6H5 CH3(CH2)3NH Il H CBH5
CNImH C6H5 CH3(CH2)4NH In HC6H5 CH3(CH2)6NH To H

C6H5 O H2N N s
ProcedoHEHR AP 134 Drperraners)coipret selip LIS RS %
MeOFRER, &1, N 2 FEAN, m/h bbd LG8 ). H Tu H CBHB ¢l ~

5-[(Z-Fluorophenylamino)methyl]-3-pheny1sulfanyl-1H-indole-2-carboxylic acid amide,
5 Iai
Treat 5-formyl-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide 13 (m=0, R3=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, tlc Rf =0.8 (5 %
MeOH/CH,Cl,-0.2 % EtzN), m/z obs =392 (M + 1).
10
5-(Isopropylaminomethyl)-3-phenylsulfanyl-1H—indole-2-carb0xylic acid amide, Iaj
Treat 5-formyl-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide 13 (m=0, R3=Ph)
(80 mg, 0.27 mmol) with isopropylamine (19.2 mg, 0.32 mmol) as described in General
Procedure X to afford Iaj (17 mg, 18.6 %) as an ivory colored solid, tic Rf =0.3 (10% 7N
15  NH;-MeOH/CH,Cl,), m/z obs = 362 (M + Na).
- Table 1

Compounds of Formula I

R,  Xx—Ns

R,
R,
N\
N o)
\
R,
I
wherein m is 0, R, is NHj, R; is CH;NRgRo and X is S.
Example No. R R; NRgRo
Ia H CeHs NH,
Ib H CeHs Boc-NH
Ic H CeHs CH3;NH
Id H 3-F-CcHy CH3;NH
Ie H 3-Cl-CgHy CH;NH
If H C¢Hs Cs¢HsCH,NH
Ig CH3 C6H5 CH3NH
Ih H CsHs
HOHQCCN




N H
H Co6

W@@hM234€¥ | aa H C6H5 , r

Ilv HCoH5 HO : X-NH HO CH3
ly HC6H5 OH HO , ~, NH
\

H5 HO(NH CH3

F N-\N

lwH CoH5 CY"-, OH

I X
lz H C6H5

J

PCT/ US2005/ 029053 60 | ab H9C6H5 CN CH30 NH CH3O | ac

H C6H5 3-CF3-C6HANH |ad H C6H5 CH3CH2NH |ae H C6HS
CH3(CH2)2NH | af H C6H5 O~NH H2N CH3 |ag H C6HS5
3- CH3O-CeHANH—-ah—H H5 4~ CH3( CH2)-3-C6HANH 1 ai—H
C6HY 2- F- @5HANH |1 it H CaHECqtBH3) 2GHNH Prepar ati on of
6- substi tut ed- 3- aryl t hy oi ndol e- 2-cqrboxy| e, agld
am des—t+—5{(Schenes 2 -and-4)
6- Aninanethyl - 3- phdlyl kul f Asfls- 11 ilndol EB(CHRNTY| |
acid aniddk 11a andl(2f  CeHs CH3(CH,)sNH
Car banoyl -IB- phenyl sHil f anyl -QdHlsi ndoli- 6- yl net ) - car bam
ic dcid tert-butyl ester, lib N
Im H Cg¢Hs CH;3(CH,),NH
In H C6H5 CH3(CH2)6NH
To H C6H5 0
I H Cells N /™
" L
=N
C
Iq H oHs CeHsCH,CH=CH—N N
Ir H CeH.
6ts o //\N
N
t-Bu—o0O
Is H CeHs N
H'N\_)
It H CeHs %
NH
H
I
Z NH
Iv H C6H5 HO
D
HO CH,
Iw H CeHs N
C\\/OH
Ix H CeHs HO/\rNH
CH,
Iy H C6H5 OH
HO NH
Iz H C6H5
XN
0]
Taa H CeHs /\
F N N
./

WO 2006/ P2BYS2005/029053
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Title conpounds Ila and lib are prepared as is

descri bed above for the synthesis of conpounds 1lla

wa@eaedidénccordi ng to schene 2. PCT/US2005/029053
6- (Benzyl am nonet hyl ) - 3- phétyl sul f anyl - 1H-i ndol e- 2- car
boxylic acid amde, Ilc Treat indole 11b (schene 4,
m=0, R3=Ph) (100 rrg 0.24 mmol) with benzal dehyde 15
(0. 8—eguiyv—20—4 —198—mpl)—as—describet
procedureabx to af rd Ilc 0 ng, [56.3% as ¢ TFA

Rf

6- [ (|4- Ni trobenzy| am na) net hyl ] - 3- phenyl syl f3
ol e-[2-carboxyliclacid lam de 20 1ild Tresrsa1b (qrhp

4,

4-nift r obendal dehyded (0. 8 etylilsv, 50. 8 nyCHYCIBEHMmMDI )

as

28.

as

MeOH CH2G 2- 1. 0% NH3) |Rf = 0.45, m|z obs,& 4 (M
+1).
6- [ (/4- Di nEaghy| am ndbenizyl arfdib) net hyl ] 33CHKR Kyl any
| - 1H 7 ndolad- 2- caf bdkylji ¢ adidls 5 afi deCHs(@HDs-EatLNHb
(schieme 41aim0, R33Ph)| (75 @@s 0. 1§ nmol 2-BaCgH,NH

4- di [ret nylgm no- | begzal dehydgi,( 0. 8 lequi V(CHa ,

0. 144—mot) asdescribed In procedure X to aiford 11e

salt], tlc of the|free |base (12% McQH %@%12%,\5}1‘—8)

0.40, mz ops = {388 (M +1). 8

m=0, RBePh) (731 0. 42kl ) |wi t h3-CF5-CeHyNH

escriped in pragedure I§H;0 afflord Idm(CH)INED,
75—V a{UUblU/déyp/ PLI/L@G{,EUE)/ 049053 ©6d Ism_{at ed

tihe salt,|tic of the Tree base (12%

(35 ng, 27.6% isolated as the HO salt, tlc of the
free base (12% McOH CH2C12-1. 0% NH3) Rf = 0.45, mz
obs = 431 (M +1). 10

6-[ (4- Met hyl benzyl am no) net hyl ] - 3- phenyl sul fanyl - 1Hi n
dol Preiat il SehafthfbdasthAfthioihlible2-8aMb ok 468 A8iTRes 1T
4, ﬁﬁ%ﬂgﬁﬁgﬁﬁfﬁo ng, Tui? ol ) Y ©

(0.

wi th tolual dehyde
8 equiv, 23.8 ny, CISMnmﬁ)du)da)s described in

procedure I X to afford I1f (44 ng, 29.9% isolated as

15

the HO salt, tlc of the free base (10%
%ﬁi%hlnﬂs‘&%@l 1Ri-im dle-4Qarbé:Flie deidahiiie, I¥aMnd (2-

Carbamyl-wmmydwm+ 1hindol-teximethylBcarhanyic scidftarfybutylpster, ITh
ndol e- 2-carboxylic acid amde, Ilg 20 Treat 11b
(schene 4, m=0, R3=Ph) (100 ngy, 0.24 nmol) with

P- aRilSed d@ll(achna 11 atél prepadd 2 i88esciibd®2baviedby) thasynthesis of
descri be ﬁrocedure IXto afford Il1g (42 ng, 27.5% ‘

comipewidstlda aaé 11

acqqailing 49 schepe2. obs = 418 (M +1).

6-(Benzylaminomethyl)-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide, IIc

Treat indole 11b (scheme 4, m=0, R3=Ph) (100 mg, 0.24 mmol) with benzaldehyde

(0.8 equiv, 20.4 mg, 0.198 mmol) as described in procedure IX to afford IIc (80 mg, 56.3%)
as the TFA salt, tlc of the free base (12% MeOH/CH,Cl,-1.0% NH3) Rf = 0.40, m/z obs =
388 (M +1).

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

IId

Treat 11b (scheme 4, m=0, R3=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 IId ((79 mg, 28.7%)
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6- [ (4- Bronobenzyl am no) net hyl ] - 3- phenyl sul f anyl - 1H-i nd
ol e-2-carboxylic acid amde, 25 I1h Treat 11b (schene
W@ 2006102346 R3=Ph) (100 ng, 0.24 mmol) wth PCT/US2005/029053
4- br onobenzal dehyde (0.8 e@uiv, 35.9 ng, 0.192 mmuol)
as described in procedure | X to afford Ilh (54 ng,
34.5% isolated as the HC1 salt as a yel |l ow powder,

1sola(§edg@ thq:,ii?ﬁé{t}ge&c gjgtge(r%,% g;{%e :’%I)I I\%C CH2C12510/8% N'T_I-Blg)) RFIgf= 545, m/z
Obsg4P or obenzyl am no) net hyl ] - 3- phenyl sul fanyl -1H-in

e-2- cgr boxylic acid amde, I1li WO 2006/ 023467
PCT/ US2005/ 029053 62 Treat 11b (scherre 4, m=0, R3=Ph)

64(‘@ {Eﬁ%nw()ﬁ@ﬂ W%%@%ﬁﬂwﬁ-%yhg Sy 'ﬁ?ﬂ @P&é&ﬂ?@xylw acid

amidelf® afford Ili (47 mg, 27.79 isolated as the HO
salt, tlc of the free base (10% McOH CH2C12- 0. 25% NH3)
Rf TreaD 180 (schéme 40bs0RAFR) (]\ﬂ mg)Q. I&mmol) with 4-dimethylamino-

o S P S Y PR s P 4 SRt

mg, Q$ e 14ed BFBe HEISRR) 116 M@lerffbe Base’e Q%nm)drmﬂzmz-1 0% NH;) Rf =
4- phenyl benzal dehyde (0.8 equiv, .2 ng, 0.2 nmol )

0.45g8/ rdelsct 4Pe@iitd)-procedure 11X to afford I'1] (40 rTg,
21.6% 10 isolated as the HC1 salt, tlc of the free
base (5% McOH CH2C12-0.25% NH3) Rf = 0.20, mz obs =

6-[(4'8eth¥bendgdylamino)methyl]-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide,
6-[ (3-Ni trobenzyl ani no) met hyl | - 3- phenyl sul f anyl - 1H-i nd
1t oI e- 2-carboxylic acid am de, II k 15 Treat 11b (schene

3. T SHEREEPhe Ao Tomih (0 e Biich wihsfapideyy 08 iy,
23. SGBg, dek@rminel) as desr,mbeda duprecdchsiret X af fford Tl (M4 (dkf3 2019 %) isolated as
e Hth el BB @&b%&'%@zb@ib@ St RP BB - a0

6-1(2- Ni t robenzyl am no) met hyl | - 3- phenyl sul fanyl - 1Hi nd

ol e-2-carboxylic acid amde, IIl Treat 11b (schene 4,

Db beRb Gt SRty S hefPyttaty: BLfngloly 2 sasbawyle peid amide,

Ilg as described in procedure I X to afford Il (36 ny,
20.8% as the HO salt, tlc of the free base (10%
Me Be¢aCtibcisehenes %IRM}F@M €00.185,0.24 mmsihswith p3@isaldghyde (0.8

equlv,]i6.7 mg, 0.192 mmol) as described in procedure IX to afford IIg (42 mg, 27.5%)
isolated as the HCI salt, m/z obs =418 (M +1).

6-[(4-Bromobenzylamino)methyl]-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide,
ITh

Treat 11b (scheme 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).

6-[(4-Chlorobenzylamino)methyl]-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide,
Ili
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25
3- Phenyl sul fanyl -6-[ (4-trifl uoronet hyl benzyl am no) net h

wQ kjosars4ondol e- 2- carboxylic acid am de, |1 m TPEHUSDAF029053
(schenme 4, m=0, R3=Ph) (1162ng, 0.266 mmol) with
4-trifluoronethyl- benzal dehyde (0.8 equiv, 37:8 ng,
0.213 mmol ) as described in procedure | X to afford IIm

f r"@@abléﬁg(s?l%%@é%%éeps %q%éﬁ)g(lga : h ,jg) P )tvs’u %@%ﬁqﬁegzaldehyde
0.8 %ﬁ? ?oﬁfﬁgg t : I%@&Q&é&%@ﬂ ?oc%@ﬂe@%@%ﬂoﬁ?ﬁ@ 3m§3z7.7%

or onet hyl benzyl am no) net hyl ph
isolatidyak she HEhydlt, Itld— dfriblofres Base ¢ 509 MgOHCRL 16t 0257 H;) Rfi= 0.60, m/z
Trea&\él]ls (scheme 4, nm=0, R3=Ph) (110 ng, 0.266 mmol)
obs 5#HhMAl)-uor o-5- trifl uor omet hyl benzal dehyde (0. 8
equiv, 42.2 ng, 0.213 mol) as described in procedure
IX 5to afford IIn (38 , 20.2% isolated as the HCl
6-{[(qulteny1 4qlmﬁthyhbnﬁnebldjh;|g3fnmymwyi~@flﬂaddeZZEJ%YNPBJIIC acid
(gf 0.25, m'z obs = 474 (M +1).
amy P(JZ Ami nopr opi onyl ami no) met hyl ] - 3- phenyl sul f anyl - | H
| NgRle1 i eaﬁ&ﬁwl 1h€0,3¢=0h) AMDaRs, Okl ELAmBbIesith 419henylbenzaldehyde
(schene 4, m=0 R3P) (100 ng, 0.24 nmol)

Wi t
(0.8 8puv,A%2 0840 (213 zonolpef dageritpg ip m@gedgrej@@o,#ﬁgrg IIé§40 mg, 21.6%)

o8 RE L OSSO, P R 20,

obs PaeV(Merlhlo (78 ng, 48.2% as theTFA salt, mz obs =
369 EM +1), 391 (M+ Na). 15
6-[ (2- Am noacet yl am no) net hyl ] - 3- phenyl sul f anyl - 4H-i nd

o1 TRt A R SRR e

IIk equiv, 43.5 ng, O. 16 nol ) as described in procedure

XV _to afford th r ro ndt treat
i Treer b Rehomad, maBofreS B n B it msd) iy S5Bropf Adenyde
I 62h8 mhbl 20feséfbdd 6&%@@0(5%% Ik (48 mg, 27.7%)
(08%@&4/}1%2%2 LAV i;f mz obs = 3515w§( &2
isolatel)) as the HCl salt, tlc of the free base (10% MeOH/CH2C12—O 25% 3) Rf =0.55, m/z
no- 3- net hyl pent anoyl am no) net hyl ] - 3- phenyl sul
Obsfé%m)i ndol e-2-carboxylic acid amide, I1q Treat
11b (schene 4, m=0, R3=Ph) (60 ng, 0.145 mmol) with
Boc- 11 e- OSu (1 10 25 equiv, 52.5 rr%r 0.16 mmol) as
6- [(Ziélsin-obmlammp)me@dl]r%pMnmlsult'anad -LBrigdplecl- B@}‘cboxyllc acid amide, IIl

e a? gfg F%i}?%g ?156?!%3_[}13?13 t ]g)grﬁg.% %%iBP}EMQ %nﬁbenzaldehyde

0.8 tehl‘ﬁv032 5hhe of218 emhars as (d:0PibdtiaHr63dAGI2E 0t 025 0hr N X 36Ring=20.8%) as
25, mz obs = 411 {M +1).
the HCI salt, tlc of the free base (10% MéOH/CH,Cl,-0.25% NH;3) Rf = 0.55, m/z obs = 433

M +1).

3-Phenylsulfanyl-6-[(4-trifluoromethylbenzylamino)methyl]-1H-indole-2-carboxylic acid
amide, IIm

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 Ilm
(50 mg, 27.5%) isolated as the HCI salt, tlc of the free base (10% MeOH/CH,Cl,-0.25% NH3)
Rf = 0.40, m/z obs = 456 (M +1).
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2- Am nopent anedi oi ¢ acid 5-am de
1-[ (2- car banoyl - 3- phenyl sul fanyl - 1Hi ndol -6 30

wQ keveks3ab) - ami de], I1r Treat 11b (schene 4, nrRCT/BS200$1)29053
(60 myg, 0.145 mml) with Beg-G n-OSu (1.10 equiv,
54.9 ngy, 0.16 nmmol) as described in procedure XV to
afford the Boc protected product WO 2006/ 023467

PCT/ US2005/ 029053 64 and then treat wt
6- [(3Q§ueror5rtﬂﬂuorfuaeqhw l(enzyl?fgl,in%!eé%ﬁ 3@%\@@ sgﬁ-mrfﬁuz-z-

carbﬁyzlc Cflazs}m‘ém({ﬁ| ndoI 3-yl) propi onyl am no] net hyl } - 3- ph
e nMpre sl Ihasytente#,ine®Re=Ph) @1¢ argh 6%5 ingmald ivdthedldero-3-t s

g e SR o e o Ul b

i | f .
o SR B8 mopslig AL Bn A AN AecSOE o

MeOQE%—IZ(TIIQ 0235 Mé_v,) Rif s Q.3% g oby 8 .459(Mas 1 he TFA sal t,
tlc of the free base (10% McOH CH2C12- 0. 25% NH3) Rf =
0.15, m z obs 484 (M +1). 10

128 1@y Holdble32-piboxlBethcid
6-1C% A&g%ﬁﬁbmggﬁm%wkmgoxy?ﬂwﬂgﬁcfmamngzl 1)I it rjTr egity “
amldel,Ho(scherre 4, nmr0, R3=Ph) (60 rTg, 0. 145 mmol ) wth

oFi i ua Y o o2 ARk B o5y -1

equvp rdeJ%g (? %@6 i(lﬁ*xg)l) Ebedbs&zrﬁ]%?tm mdcbcrl]ﬁeac‘( %o ﬁffcmd theQB% ptotected
rovi ae t 5 as the TF t
prodfetasd quagmm“%,ﬁm 98 sspienide i T, 452 L s HETEA sal,

mlz%’ %&iﬂ}? yI SR f anyl but yryl ami no) net hyl ] - 3- phe
nyI sul fanyl -I H-| ndol e- 2- carboxylic acid am de Hu 20

Treat |ib (schene 4, ( ). .
6-[(rh ERn st RIS Pheg o tatk I iTole g by ki amide,
I described in procedure XV to afford the Boc protected

product and then treat with TFA (5.0 nL, 99% to

pr Dwdad&1b(sché&Be nrgm=03R3ﬁPea) 66 mpe). TFAmewll) with Becé1ly-QSe(1.10

equig,;rjgée g&;é %% as gegcribe 1% p(%ogeﬁurel\yf@)to R%ford tge %%C p?gtécted product
and ﬁhﬁ Tl *TPAY(BQPxBLh@%Pr i Wy ssam molsmpdshitd TFASalt, de of

phenyl s anyl -1 H i ndol carboxylic acid amde, Ilv
the fledmbe (1080 MeEHEHLE],- %@% NG B)= 0. 20 0mpbse 3o Mitrb)-)
wi th 2-nmet hoxy-1- naphal dehyde (0.8 equiv, 40.0 ny,
0.213 mmol ) as described in procedure X to afford Ilv
6-[(1 ASninDBB- m%Eh nthﬁdﬂ_ilﬁﬁlﬁﬂ))ﬂ;‘étﬂyh}%iﬂﬁbnﬂahlfan)ﬂlICH-ilfdoﬂmE-carboxyhc
free base (I5% M CH2C12-0.25% NH3) Rf 30 = 0.15
acidrgmidepHq= 468 (M +1).

Treat 11b (scheme 4, m=0, R3=Ph) (60 mg, 0.145 mmol) with Boc-lle-OSu (1.10

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 Ilq (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-
ylmethyl)-amide], IIr

Treat 11b (scheme 4, m=0, Rs=Ph) (60 mg, 0.145 mmol) with Boc-GIn-OSu (1.10
equiv, 54.9 mg, 0.16 mmol) as described in procedure XV to afford the Boc protected product
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6-[ (2, 4- Di met hoxybenzyl am no) net hyl ] - 3- phenyl sul f anyl -

4H i ndol e- 2-carboxylic acid amde, |Ilw WO 2006/ 023467
wWEALASRGD5/ 029053 65 Treat 11b (schene 4, nrRCT/BS200$1)29053

(110 ng, 0.266 mmol ) with 244-di met hoxy- benzal dehyde

(0.8 equiv, 36.1 ng, 0.213 mol) as described in

procedure I X to afford 11w (58 ng, 45% isolated as

the HO salt, tlc of the free bas

and q@wwmﬁm (3895 99)7%) trprovige e(4§,,1T§g°/‘§%§0@ ag e T salt, wiz

obs %Q @ﬁsh%noxybenzyl am no) net hyl ] - 3- phenyl sul f anyl - 1H- |

ndoI e-2-carboxylic acid amde, TIx Treat 11b (schene

e R3=Ph) (11 0..266 I i,t h 3-phenoxy-.— .
6—{[(@%%&%@11%@ Sy Dgtonuamncleny s phep PRt HiH indote-2-
cedure IXto afford IN (46 10 ny,
carbgg?%{/é&&g ate as the HO salt, tlc of the free base
( 1026l EIDH(sChdR (021 2 Iﬁ—QB%=|HH§B§6ORhg, =145, mhmoky with BocIrggbu (1.10

equit (05 e K RPN 28 e IeemsepEesY B Toae g pepiefed product
and gﬁkréat%m%’fpms lo rﬁLa@%Q) RPré@de sl (541@ T8 868) alllha TFA salt, tlc of
scheme 4, nm=0 0.266 mml) with 3-
the fmtﬂase(@lO&eMpé]fH@@@é- B3 ‘@I\Hﬁ% ®45 gn#gabse' I Mimrbl-)
as described in procedure I Xto afford Ily (42 ng,
34.8% isolated as the HCl salt, tlc of the free base

6-[(1( A%B@%ﬂ&'y'ﬁﬁbﬁmr@laﬁﬁﬁﬁoﬂ%yﬂ%-ﬁhéh)ﬂﬁ;lfaﬂyt-1H3md1;le42—8arboxyhc
aCId@H{ll(iEth hyl benzyl am no) met hyl | - 3- phenyl sul fanyl -1 Hin

oAU B el 471 SR .1
equib 3821k 0 by dendlPasdaatibad infocédmg, X0 1@ dSomithé Boagrotected product
oSS, R PSS KL AL Bl 38 T st e o
the t&%:goé? W R 21220 NI HE R 26.28, B/735bs 4U45 QRS17

6- [(3 Met hyI benzyl am no) net hyl ] - 3- phenyl sul fanyl -1 Hin
6-[(215411%8 @ﬂfehﬁéﬂéﬂlfaﬁh Bfitgrydainiif) methyaR3-pheajlsiitnylaihinivle-2-
(110 ng, 0.266 mmol) with 3-nethyl 30
carlhezwbahciéw!@iée,(HHS equiv, 27.7 ng, 0.213 mol) as

de rgcedur t r +-OSu (1.10
45,7 1B e BR Y BT ot @gie Ot D i gVt O
equl(vl@f/@‘r MO 16HRGHB 20 d2&YbbiHE) pro&¥dure BV4to afiford tleBor ptORcted product

M +1
and (chen tre)at with TFA (5.0 mL, 99%) to provide ITu (58 mg, 73.7%) as the TFA salt, tlc of
the free base (10% MeOH/CH,C1,-0.25% NH;) Rf = 0.55, m/z obs = 429 (M +1).

6-{[(2-Meth0xynaphthalen-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 Ilv (48
mg, 35.8%) isolated as the HCI salt, tlc of the free base (15% MeOH/CH,Cl,-0.25% NH;z) Rf
=0.15, m/z obs = 468 (M +1).

6-[(2,4-Dimethoxybenzylamin0)methyl]-3-phenylsulfanyl-1H-indole-2—carboxy1ic acid

amide, ITw
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WD 2006/ 023467 PCT/ US2005/ 029053 66 6-
[(2-Fluoro-3-trifluoronethyl benzyl am no) net hyl ] - 3- phen

wQ@ b@alotaeyl - 1 H i ndol e- 2- carboxylic acid am dePCT/U81905/029053
Treat 11b (schene 4, m=0, ®3=Ph) (100 ng, 0.24 mmvl)
with 2-fluoro-3- trifluoronethyl benzal dehyde (1.0
equiv, 48.5 ng, 0.24 mvol) as described in procedure

I X 5 afford Ilab (74 60. 2 | h
HCTrenal i Geiegicch miie ForED (140 81 S RuRrPeIB BB T Sige Y-
benz%\l}ﬁ‘zyﬁle l%?hgm% 361 I@SZ 13 rﬁ%@jn (aP/'dééloljbed in rocedure IX to afford ITw

xybenzy m no) met eny sul fanyl - 1H i
(58 mgiqls%)zscﬁae@mmh HClaalt dlcaofi tHe free bhszd 1310 Me@Ht’CIiIa_(blz-O 25% NHs)

scheme 4, ne0, R3=Ph) (100 ng, 0.24 nmol) with
Rf = %%&%-ﬂ@ﬁ@glﬂéhyde (1.0 equiv, 33.4 ng, 0.24

mmol ) as described in procedure IXto afford Ilac (48
ng,' 43.8% isolated as the HCl1 salt, tlc of the free

6-[ (3bRIsen ok FONZYIDhinCHiAEh 1] B-phénylsudfanil- 1H=mdow62 capiboxplie aeid amide,
418 (M +1). 15

X 6 [ (2, 6- D am nohexanoyl an no) met hyl | - 3- phenyl sul f anyl -

Lﬁfjﬁbe(s&éfﬁé'b%él(b IRC=PE) gmaﬁg de6cHagolvaet 3 ;;méhoxy_

eme 4, nmr0 242 mmol ) wit
benzﬂdehstdﬁs(OBwq)um 4 mg,wl ugmol)haé dﬁ%ﬁﬁ@ﬁ? impIReRdys? Efiéfbﬁfé%rd IIx (46

s, BRI BRSO, 54 i e Bty i e

_O@fﬂf/,@(,gst__hgo@qq.lgrot ected product and then treat 20
with TFA (5.0 nL, 99% to provide Had (72 ng, 45.6%
as theTFA salt, tlc of the free base (10%

6-II et &%‘e:%zzy'lé’mﬁn%%/ﬁn'é'h@u-Eifphzenﬁséﬁanyﬁlﬁ-ﬁhﬁlézﬂcgﬁb&ﬁic acid amide,

IIy 3- Ami no- N- (2- car banoyl - 3- phenyl sul fanyl -1 Hi ndol - 6-yl m
%Em'ﬁ% Tiie ochgne 6,520, bh) DR SASARED0R 208 25
meth(o}{ 1&23&?%'% 08 %H]g r2(?09 fgllg §P98 InrAs) SE&GEEH RO pocedure IX to

Boc prot ect ed product and
affoﬂdnegn (421@@1 3408 % hisbRfed &.tHe HIC] sﬂa%c of theplireptage (10% Mg/ CHoClo-

19 s t heTFA t,..tlc of the free base (10%
025%%&%@&@922 O IEORNEA] 5@(1 )0, 55, mz obs = 413 (M
+1). 6-{ [(10-
Chl or o- ant hr aces- 9-yl net hyl ) am no] net hyloingS phenyl sul f
6-[(ZxMethylbehiylaioin) eyl 3pbenylsulfanydi 1H-indode2-cprhgxylie agid amide,
11b (schene 4, m=0, R3=Ph) (90 ngy, 0.218 mmol) with
Iz 10-chl oro-9- anthral dehyde (1.0 equiv, 52.5 ng, 0.218

M8ldat 3$h @ﬁlb Begh=0NR RIFRG €0 8 g ) 026Emadfdlyowith Riradthylo
2006/ 023467 PCI/ US2005/ 029053 67 (53 Iy

benzaydehaded. ?angvméwmpgs@pw mppql) o deserabeddn j@rqggglge@%@/(,afford IIz (32
me, Y5 Qo TR G2 202 386NER) t1c of the free base (10% MeOH/CH,CL-0.25% NHy) Rf

=0.35, m/z obs =402 (M +1).

6-[(3-Methylbenzylamino)methyl]-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide,
Haa

Treat 11b (scheme 4, m=0, R3=Ph) (110 mg, 0.266 mmol) with 3-methyl-
benzaldehyde (0.8 equiv, 27.7 mg, 0.213 mmol) as described in procedure IX to afford Ilaa
(53 mg, 45.7%) isolated as the HCI salt, tlc of the free base (10% MeOH/CH,Cl,-0.25% NH3)
Rf = 0.4, m/z obs =402 (M +1).
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Rf = 0.40, mz obs = 522 (M +1).
6-{[(Bis-(3-furan-2-yl-allyl)am no] net hyl }-3-phenyl sul

wo a00glo234b% | ndol e- 2- carboxylic acid 5 am de, HeQI/USmMas/029053
lib (schene 4, me0, R3=Ph) 6690 ny, 0.218 mmol) with
trans-3-(2-furyl)acrolein (2.0 equiv, 53.2 ng, 0.436
mol ) as described in procedure | X to afford Hag (28

o155 e s i o L2

carbg}%{q SME}&@mﬁlg%b 2- hydr oxybenzyl am no) net hyl ] - 3- phenyl

suTfeanylb sthémeld) re—(?; Re®hpO0PImg, (624 minmﬂr) whigh 24 umino-3-
Treat |lib (schene 4

e RN e o R Bt

rto1d [Py 3028 e s s

0.25%dN1;) Rf € 0, nt/hebs + &4 Bdsid ) 10% McOH CH2C12- 0. 25%
NH3) Rf = 0.5, nmlz obs = 509 (M +1).
6-[ ( 3- Brono- 4, 5- di net hoxybenzyl am no) net hyl ] - 3- phenyl s

6-[(M&ﬁ%bb@hhylmﬁiﬁn%thﬂpsWﬁfylsﬁlfa@ywlmmmﬂe-zfdarb&@hc acid amide,
Treat I'ib ('schene 4, =Ph) (90 ngy, 0.218 mmmol )
IIaCWIth 3 4- d| nmet hoxy- 5- brormbenzal dehyde (1 0 equiv, 54

|

Fl“re(a% ﬁ'ﬁésm%&g ﬁo/gl—g RE g’;hz gﬂ)o' IH% ﬁj’e‘? {tﬁ(.’zt etﬁ&;}pr d
benz%ﬁi%hf/dee(q (bél%\@v Gzo%g/m RIHTL 2 des@Poed 1NI;B©ceEiﬂre=IXCIoﬁfford Iac (48
mg, 43. Ft%z) Jgéflﬁ-e@ a&ﬁby Hﬁlrﬁéﬁﬁ&(‘;f%‘h 5 Baier 89 FeeVAYH CH(pirp 7 NHs) R
_ - boxyl
= 04} BPP s LI L = e 00 . 0. 218 ol ) i th

3- nethoxy|4 phgnoxybgnzaldehyde (1.0 equiv, 53 ny,

1A § SPiapoepheganodamyo meandl- Sahasy blinyh (L ufdole-2Ratyrylic acid

ee base (10% MOH OH2C12-0.25% 30 NHB) Rf =
a““‘gaglgdmz obs = 524 (M +1).

6- [[@ Bibh tschemy 44me81 ResBh €Hyhgrd. 245 metohyvith BopflergBas)-OSu

ul | dol .
YA B S S E b B, 15me
0. 266‘?1911105%5’ chnﬁg@lﬂﬁoc&u%lﬁmfﬂ)rdﬂthb fBo’&-di’&B@tb‘di pfﬁduéi- and then treat

net hoxybenzal dehyde (1.0 equiv, nmol
withd B4 (5.0 el.i 99 %prto peviideel Ipgk (’t%mgf %6%) a tlﬁEFé@thn@C of the free base

(10?%%&%@%@%’]& Hel3s5ald obd 4 5200utfl§ Tree base

3-Amino-N-(2-carbamoyl-3-phenylsulfanyl-1H-indol-6-ylmethyl)succinamic acid, Ilae
Treat llb (scheme 4, m=0, R3=Ph) (60 mg, 0.145 mmol) with Boc-Asp(OtBu)-OSu

(1.10 equiv, 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;3) Rf = 0.55, m/z obs = 413 (M +1).

6-{[(10-Chloro-anthracen-9-ylmethyl)amino]methyl}-3-phenylsulfanyl-1H-indole-2~
carboxylic acid amide, ITaf

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 mmol) as described in procedure IX to afford Iaf
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NH3) Rf = 0.5, mlz obs = 524 (M+1). 5 6-{
[ (5-Ni trothi ophen-2-yl net hyl ) am no] net hyl } - 3- phenyl sul

wo a00gl02346% | ndol e- 2- car boxylic acid am de, Hal PAT/E81005/029053
11b (schene 4, m=0, R3=Ph) 6{90 ny, 0.218 mmol) with
5-nitro-2- thiophenecarboxyal dehyde (1.0 equiv, 34 3
rrg 0.218 mmol ) as described in procedure IXto

(53 rog, 45100 imatenids Eny HEba M B eSS s TsHaD; 2-525% NH)
M +1
Rf= @@[ ?’égégrggrgr%w&pgenyl )sul fanyl -1 Hi ndol - 6-yl et hyl )

am no] et hyl }benzoic acid nethyl ester, Ham 15 Tr eat

6-{[(ﬁ@r%ﬁurgn%lrﬁ”yqpaggﬁgg%etgg'l(} 8&%1& l?:lgglo H,éle ceir@gxyhc acid

amld'Enﬂak as described in procedure I X to afford Ham (39

1.9% isolated as the HO salt, tlc of the free
bama( 1094sihhit CHRELR SPRBRONRR)0.2¥8 mmod), with tramsy 3¢ Eduryl)acrolein
446

2.0 5y (5 5T BAAgIRrY g SrersB Ry B Afios g 34 me- 2357

isolaféddl d@%% B sABKROfYid fecttsis€l (103 MEDHATRRITLID 28% Nib) Rf = 0.65, m/z
(schene 4, nme0, R3= Ph) (80 ng, 0.194 mmol) with

obS%Sl(bentﬂl)— ci nnar nal dehyde (1.0 equiv, 40.4 ng, 0.194
mmol ) as described in procedure | X to afford Ilan (28
ng, 27.5% isolated as the HO salt, tlc of the free

6-[(@5&11&1&&9@%@%@1@5@5%@@] 3-ptenfsutfanyls-indale-2-
bs = 490 (M +1).

carngmewd@m#i&r@a% [ (4-styryl benzyl ani no) met hyl |- 1H-in

GOfeaf 1PRIRANNE Cpatl R A mel d 308 HHRA] wi B-tRRGIES-
dlchIdh&fbﬁizaﬂldsﬁydlelQE ﬂe:qﬁﬁ' éh6 hmgéjbaﬂl@emyldb a@ ﬂe@l‘lb?ﬂ;h( inyproagiuze IX to
ur e
atoftyeh (Samagtb o) S5 EaT e B e R R bt e
o.zs%'jg)rg RE= s an/,@ 1096 MoK GHBCL2- 0. 25%

0bs=490( Mr1).” WD 2006/ 023467
PCT/ U82005/ 029053 69 6-

2 F f t hyl b i t -3
o1 amaR s i B B A AP e
carwa?ﬁéablﬁthrﬁﬁﬁhﬁﬂ? 4, m=0, R3=Ph) (90 nm, 0 218 mm')
2-trifluoronet hyI -6- fluorobenzal dehy

eq(Tirsat 14b (@hege 40m08R R YOGmed@ 3Es mmer)) Wﬁh és”oé%ﬁ!ilr%y-i"—
r 5 Ha
orontdhenSufpns 1 ptalFF 2b i, 01 Ml PRIBRGE st I affora
Ilai (63 mg, 51.4%) isolated as the HCI salt, tlc of the free base (10% MeOH/CH,Cl»-0.25%
NH;) Rf = 0.5, m/z obs = 526 (M +1).

6-[(4-Benzyloxy-3-methoxybenzylamino)methyl]-3-phenylsulfanyl-1H-indole-2—
carboxylic acid amide, Ilaj

Treat 11b (scheme 4, m=0, Rs=Ph) (90 mg, 0.218 mmol) with 3-methoxy-4-
phenoxybenzaldehyde (1.0 equiv, 53 mg, 0.218 mmol) as described in procedure IX to afford
IIaj (60 mg, 49.2%) isolated as the HCI salt, tlc of the free base (10% MeOH/CH,Cl,-0.25%
NH;) Rf = 0.5, m/z obs = 524 (M +1).

6-[(3-Benzyloxy-4-methoxybenzylamino)methyl]-3-phenylsulfanyl-1H-indole-2-

carboxylic acid amide, Ilak
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NH3) Rf = 0.6, nlz obs = 474 (M +1). 6-{

[ 3- (4- Hydr oxy- 3- net hoxyphenyl ) al | yl am no] net hyl } - 3- phe
wmgdositfenyl - 1H i ndol e- 2- carboxylic acid am deCT/UbmQ5/029053

10 Treat |ib (schene 4, m=@% R3=Ph) (90 ny, 0.218

nmmol) with 4-hydroxy-3- nethoxyci nnamal dehyde (1.0

equiv, 38.8 ng, 0.218 mmol) as described in procedure

L ATt Hiby Ssaned Jao. doa) obgag 215 BB S vbf S5 4-
meth]g);%ﬂeﬁ ﬁp‘% d@Qb@'&ﬂn)v BB’&%”O%W'HHE&IEM& flevativat i rbd@d)lrea)@to afford

4H1 ndol e-2- 15 car boxylic aci
IIakI(ﬁfarngTﬁ@a%) 1sbﬂnat¢c$a€hlbﬁé1(2|1 saltyrtly, of fge-fopg bgse @101, MgO@Ii(gHZCIZ-O 25%

W th 5-( phenyl)furfural (1.0 equiv, 45

NH3}':%P 552 ﬁ‘ﬁ% %Zgzlbjg’é@crl bed in procedure I X to afford

Ilar (28 ny, 24 6% isolated as the HCl salt, mz obs
488 (M +1).

6-{[(s-mp(omlaphmaesdmeﬂqﬂzammpitrmthvﬁﬂ-nhwmﬂf?wj aRrindpleetn

anyl - I ndol e- 2- carboxylic acid
carbaﬁil&acp&@g}{ 32?‘ lib (scheme 4, ne0, R3= >F/>h) (90 ny,
0. 20e8t 1T (sthathd b, ﬂ;—(),qhmb eaa)lxﬁg,rm])& @mol) w1th 5-nitro-2-

pyrrol ecar boxal dehyde (1. % % 3
thiopkencragirybldehyde (Mméafu 336 (P 8 an e Rleotiogd gocedure IX to
affoégiﬁ%l &9 a‘z,gf Y8 ur an 'sa e i tf?c?ﬁ“«;:ﬁ?lﬁ%@(ld‘%ﬂl\ié@lﬂCHzClz—

ozsmhyjﬁfsomjeﬁyi slbdzﬁABEy(MBH-)l ndoI e-2- carboxylic acid
am de, Hat Treat lib (schenme 4, m=0, R3=Ph) (90 nmg,
0.218 mmol ) with 5-nitro-2-fural dehyde (2.0 equiv,

UGy S O e s
meth’ﬂetster;’iﬂmfmbs = 54|8 (Mh+1) . 6-{ | |
5-Ni t ur an- i NO - 3-
(01180 2 HL b 1 ) TS kPR gh e
benz%Q%E‘(d %ﬁﬁﬁﬂ 3 E’@E/rﬁlcs»@@ﬁ/ r%%@fa@ d;as&b'&n gaprodddurd BS hesreord Mam (39
W t
mg, 81 S ralied oy &ﬂed&ﬂ)&aﬁ th I &rqebese (3% deOBY CHeClnPel 5% NE) Rf

des r|b rocedure I X to afford Ilau (43 ny,
‘Og@ 42&@?’5@ as the HCl salt, tIc of the free

base (10% McOH CH2C12- 0. 25% NH3) Rf 0.5 mz obs =

423 (M +1). 5 Table 2 CorrEo unds of Forrmall FS
6-{[3, 3-Dlphenylallylammo)methyl] 3-phenylsulfanyl-1H-indole-2- carboxy ic acid

amide, Ilan

Treat 11b (scheme 4, m=0, R;=Ph) (80 mg, 0.194 mmol) with $-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 HCI salt, tlc of the free base (10% MeOH/CH,Cl,-0.25% NH3)
Rf = 0.50, m/z obs =490 (M +1).

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

Treat 11b (scheme 4, m=0, R3=Ph) (90 mg, 0.218 mrﬁol) with trans-4-stilbene-
carboxyaldehyde (1.0 equiv, 45.4 mg, 0.218 mmol) as described in procedure IX to afford
Tlao (25 mg, 21.8%) isolated as the HCI salt, tlc of the free base (10% MeOH/CH,Cl,-0.25%
NHs) Rf = 0.6, m/z obs =490 (M +1).
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(RMmMmR2 R7T NO RL Il wherein mis 0, R is NH2, R7

is CHZNRBRO and X is S. Exanple No. R R3 NRBR9 Ila H
wW@aids/ o287 |11 b H C6H4 Boc-NH |lc H CoH4 CHH5CQPEINHS2088029053

H C6H5 4- 02N- C6HACH2NH He 64 C6H5 4- ( CH3) 2N- C6HACH2NH

I1f HCoH5 4-CH3- C6HACH2NH |1 H CoH5 4- CH3O Co6HACH2NH

IIh H C6H5 4-Br-CoHACH2NH 11i H Co6H5 4 Cl - C614CH2NH

' H CeHS5 4-C6 NH
6-1(2sFluoke-Geniftapamethvfronay lspmio e T ohesatfany - Hcindole-2-
b lIn HCOHS5 3-F-5-CF3- C6H4ACH2NH

car Eiégﬁwc(@é@ %m) C(=ONH || H O8H5 H2NCH2C( =O) NH

| | Grelt CAHG 3G €Hin30, %PNI)—I@O@HM 21&)1@.‘1@213\4'617 2-trifluoromethyl-6-

PCT/ US20
fluomnbengakl eh)c/)(?e 8%9(%%13\/ 4Z rlnlg,rO JZ_ﬁS mmol) as c{é'gcl}l‘ibelc_l"%rl}l p'r\(I)Hcegure& to afford
Iap (22 mg, 19.8%) isolated as the HCI salt, tlc of the free base (10% MeOH/CH,Cl»-0.25%

NH;) Rf = 0.6, m/z obs = 474 (M +1).

6-{[3-(4-Hydroxy-3-methoxyphenyl)allylaminoJmethyl}-3-phenylsulfanyl-1H-indole-2-
carboxylic acid amide, ITaq

Treat 11b (scheme 4, m=0, R3=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 Ilaq (20 mg, 18.5%) isolated as the HCI salt, m/z obs = 490 (M +1).

6-({[5-(2-Chlorophenyl)-furan-2-ylmethyl]amino}methyl)-3-phenylsulfanyl-1H-ind ole-2-
carboxylic acid amide, ITar

Treat 11b (scheme 4, m=0, R;=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 Iar
(28 mg, 24.6%) isolated as the HCI salt, m/z obs =488 (M +1).

6-{[(1-Benzenesulfonyl-1H-pyrrol-2-ylmethyl)amino]methyl}-3-phenylsulfanyl-1H-
indole-2-carboxylic acid amide, Ilas

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 Ias (53 mg, 44%) isolated as the HCI salt, m/z obs = 517 (M +1).

6-{[Bis-(5-nitrofuran-2-ylmethyl)amino]methyl}-3-phenylsulfanyl-1H-indole-2-
carboxylic acid amide, ITat

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 procedure IX to afford Ilat (22 mg, 17.3%)
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, Ilau
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WQ 200602H80) 2- CGH3CH2NH |ix H C6H5 3- C6H50- C6HACHRBE405/029053
Iy HC6H5 3- CH30- C6HACH2NHO |1z H C6HS
2- CH3- C6HACH2NH |l aa H C6H5 3- CH3- C6HACH2NH |l ab H
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| | Breapl khpissheqes 4a@=Q,|Fa3§P|ﬂP é@%g’l%%% Rymopy ‘&H?k{’%gﬂgz‘fumldehyde
7e.31lme: ibeli i 3 Rg, 43.1%).
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isolated as the HCI salt, tlc of the free base (10% MeOH/CH,Cl,-0.25% NHjz) Rf = 0.5 m/z

obs =423 (M +1).

Table 2
Compounds of Formula II
X— R,
(Rd,)m R
2
A\
N
R, \ 0]
R,
I
wherein m is 0, R, is NHj, R7 is CH;NRgRg and X is S.
Example No. R; R; NRgRg

IIa H CeHs NH,
IIb H CeHau Boc-NH
Tc H CesHa CsHsCH,NH
Id H CeHs 4-O,N-CsH4CH,NH
e H CeH; 4-(CH3),N-C¢H,CH,NH
af H CsHs 4-CH;-C¢H4CH,NH
Ilg H CeHs 4-CH;0-CsH,CHoNH
ITh H CeHs 4-Br-CcH,CH,NH
1 H CsHs 4-Cl-CsH4CH,NH
1] H CeHs 4-C¢Hs-C¢H4CHoNH
ok H CsHs 3-O,N-CcH4,CH,NH
m H CeHs 2-0,N-CcH4,CH,NH
Om H CeHs 4-CFs-C¢H,CH,NH
IIn H CsHs 3-F-5-CH;-C¢H,CH,NH
Ilo H CeHs CH;CH(NH,)C(=O)NH
IIp H CeH; H,NCH,C(=O)NH
Hq H C6H5 HSC CH3

HzN NH

O




C6HACH2NH Raj H C6H5 4- C6H5CH2O- 3- CH3- CBHACH2NH 1lak

H C6H5 3- CBHSCH20- 4- CH3- CBHACH2NH Ilal H C6H5 O2N |
WE20061023467z Nam H C6H5 CH3CRC CH2NH |1 an H CEPBI/US2005/029053
(C6H5) 2C=CCH2NH | 1ao H C6H5 CH2NH Hap H CBH5

2-F- 6- CF3- CBHACH2NH |lag H C6H5 CH30 HO\ / \ CH2NH

liar HGC6H5 / CH2NH 9--to Cl has H C6H5 N ~SO CH2NH

2 Rat H CeH5 02N-O N2 HanH-C6HEO02N-O-CH2
Bi ol|ogi callr Exanpl €8 dase4Ki ndse Ep 33P- ATP
Filtler Plate Assay for Screening CK]pﬁ itors
Purgose: This agsay measures the abil?% LN Ngounds
to ijnhibit the phosphpryl ation {of the § substrate
casein by the enzyne caseinkiA in
vitrlo 33AIATP fill tHat| onCaEsay.
at flive concentrations in dupli
gengrate |1 C50 val ues pr % inhi
m crionol ar concentrat|on that 4
3. ‘
It H CeHs
Iu H CoHs
Iv H CeHs O NH
'& °
, CH,
IIw H CeHs 2,4-(CH30),-CcH;CH,NH
IIx H CeHs 3-C¢Hs50-CeH4,CH,NH
Iy H CeHs 3-CH;3;0-CcH4sCHoNH
Iz H CeHs 2-CH;-CgH.CH,NH
Ilaa H CeHs 3-CH;-CsH,CH,NH
Ilab H CeHs 2-F-3-CF;-CcHsCH,NH
Ilac H CeHs 2-CH50-C¢H4CH,NH
ITad H CeHs NH
H,N
HN O
ITae H CeHs OMNH
HO
H,N 0
ITaf H C6H5 NH
Cl
ag H CeHs A
LI
o)
N
B 4
O
Ilah H CeHs 3,5-(Cl),-2-OH-C¢H,CH,NH
Ilai H CeHs 3-Br-4,5-(CH30),-




Material s: Equi pnent: 10 Beckman Bi onek 2000 Liquid

Handl i ng Robot WD 2006/ 023467 PCT/ US2005/ 029053 73
w®e@kmoedaoMul ti nek 96 Automated 96 Channel Pi peP€DUS2005/029053

M1 Ilipore Vacuum Manifold Basic Kit # MAVMD960R

Titertek Multidrop Liquid D spenser Packard TopCount

NXT Liquid Scintillation Counter 5 Plates: Costar

El A RFA-PLate—#9018 Fal con-96 wel | U bottom

Pol ystyrene Plate #353910 MI1lipore MulGsEaeHaNH 96

wel | |Filtd&iion Pl dfes| #MABENOBE0  M-CHELEEHA-3-CH-

Mul tilscreen TopCpunt Adapter Pl ates #SE3NROBMSH 10

Cheni cal sIIaEGTA {r ain Sl GVBHE- 3889 GasgiyTH,0-4-CHs-

(depl%osphor ylated) from SI GVA #C- 4032 Q%ﬁlzcmm SI GVA

#A- 7699 Dpf Tron Figher Bpghech [#BP178% 15
Tri chl oroaceti c Am% rom %ﬁ%\m

i i id f #T- 6399 ‘_§ PNKTP
InC |/ 37I\/Bq from Perkjin EI rrer Life Scie NEG- 602H

Enzyl DCI T r\ rgse 1J: € UIIUbIIL I’m+0 I%ngg/ A
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Final total assay vol Unme per well >0t Ik
that lone prepares as flollows: 5 di | ut ed” conpdung
stock (10ap, 0.0, .01 o€ 001M 2-B-6LCB#CsH,CHNH

dephpsphoHyq at ed| cd¥eiln fCgy conceltiOati on 0. 29/ pL,

20 pL of CKIs fipal cqgncentration 3 ng)y and
HO \
CH,NH

Iar H CeHs
O, ~CH,NH
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Cl
Ias H C6H5 Vi
O~
SO,  CH,NH
Ilat H CeHs
( O,N \0/ "
2
ITau H CsHs O,N~_O«_~CH,NH
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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

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 ICsq values or %
inhibition at a 10 micromolar concentration that are summarized in Table 3.
Materials:
Equipment:
Beckman Biomek 2000 Liquid Handling Robot



20 L of y-33P-ATP final concentration 0.02 RC /L m xed

with cold ATP (IOMfinal) 30 Methodol ogy: 1. Prepare
wGoetr346f fresh assay buffer: 50nM Tris pH 7. BCT/LIS2085/029053

MyCl2, 2 mM DTT and 1 mM E&TA WD 2006/ 023467

PCT/ US2005/ 029053 74 2. (btain conpounds to be

eval uated as 10L of 10nmM stock di ssol ved in 100% DVSO.

Use a Bi onek 2000 |iquid handling r make seri al
di | utheskman dMylfigey 9pgrutgmaigd Po Cf@“@‘% éﬂf‘dtoé 001 M final

CO”DC?MHH Slje'\*ﬁ"c p| Cafﬁ@B%&c%t?WAVW@%ORO Fal con U

bott om p ates. y test 8 conpounds per 96 well
pl at eTiwsrteh Mualtidrop I_11qa1mld)15péb2elser ving as cont rol wells.

A routine screeni say. caonsi.st .of

conpdtasiyd Tem Bﬁnggﬁilsls‘qﬁld&gﬁ&u%?%@gme% Assay pl ate
rmPfaS%re set up according to the follow ng pattern

CK

ateMap. xls CKILE Filtration Assay Plate Map 1 2
3 4 EC@taZEHAYRIPQPEleﬂ%lSA Conpound 1 Compound 5 B

S e v

Corrpomﬁ Sre FARBOLIBEL 976 well CAResNPlatts BMRPHNOES0 H
Conpound 4 Conmpound 8 10 1 0.1 0.010.001 UM 10 1 0.1

0. 010VdtiperkiMeiizcraen Capeount Brpler Rl #RFEPM203V6
Czj] n+§uffer +33P- ATP Enz me+Com ound+Casei n+33P- ATP
Ve 4. Add 5 .tL of conpound as indicated, then

3dd SiE?mfgfg%g;sg(o%Mm;fELmed casein (dissolved in
istille 2g/[tL) and 20L CKIE (3ng/[tL) to the
appr opasei @ephgspherylated) rEWOHaMQMéd@f@%é y- 33P- ATP

105, chf g S CAAT A"\ (TS The Fal con U Bt tom

assawaTaﬁc&n FohteBiotavh #BR72bove 50L reacti on vol une
Trichloroacetic Acid from SIGMA #T-6399
y-3*P-ATP 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
100uL aliquots at minus 80°C.

Compounds:

Supply compounds for testing as frozen10mM compound stock dissolved in 100%
DMSO.
Assay Conditions:
Final total assay volume per well is equal to 50 pL. that one prepares as follows:
5 uL of diluted compound stock (10, 1, 0.1, 0.01 or 0.001uM),
5 uL of dephosphorylated casein final concentration 0.2pg/uL,
20 uL of CKl¢ final concentration 3 ng/uL, and
20 UL of y-*P-ATP final concentration 0.02 uCi/pL mixed with cold ATP (10uM final)

Methodology:
1. Prepare 500 mL of fresh assay buffer: 50mM Tris pH 7.5, 10mM MgCl,, 2 mM DTT

and 1 mM EGTA
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and then incubate at roomtenperature for 2 hours. 7.
At the end of 2 hours, stop the reaction by the

wa@odae2an7 of 65L of ice cold 2mM cold ATP ( maPET/up2005$1029053

assay buffer) to the assay7pl ates using a Beckman
Multinmek. 8. At the same tinme add 25 tL 100%ice cold
TCA made up in distilled HROto a matching 20 nunber
of MIlipore MAPH filter plates. 9. Using. a_ handhel

. Chismebmpise fobe vl s 10T 1N Uk iBpIVGR n [00% DMSO.

m xture from . .  110y: :
T B A o TR BB SRS E e oo 10. 1021
M x tder Md 0.000pe1 MMRHofipbiugd didktRhe addsints| Syl aaiditiins @Falcon U
to sit at roomtenperature for at least 30 mnutes to

pr eci tpittoat platehie TypiaBy test 8 pompowskEeaIG well plate with column 1 and
PCT/ 005/ 029053 . 75,11, After ' , ,

filtel Hfapees el R %&P%tg%easége%%mﬁghﬁ%"’Sg‘i“élpéé’ﬁg‘gt o

fi 1t edon@foun@s, wHlEedulRnl B8aN plgteds the MAPH filters
tend to "air | ock" at higher vacuum settin

) gs. 12,
Hadissayrate imape erqpieh iR 4ccoadins i thaifpyovaing peitepdrKighaieMap.xls

2x150pL 20% TCA, 2x150 L 10% 5 TCA and 2x150L 5% TCA
(total of 6 washes per plate/900L per well). 13. Allow

the plates to dry ovekfiirghtionaksal @aamspenper at ure. The
next, day add 40L. Packagd M crascint-20 Scd nbil keation 11 12)

ising a Nitertek op[ [dilspepser;
Con ol p : p
and jcount for 2lginyies/ Well jin p
opcoaT— NXT— Sgimti Hapf oy Count g ([f0
C 0 Col un .
g 1B v s/ et 1. 10 CalEAon: [ inport £
‘ e P oatatnt o & propT S:L?Iy frata
ar qhi ving data?&’g%wf)ﬂctl /ity] Bage by
) 452 1 Col | mpod logehlpliate
phosphor |l ati on &EPPYP4d of [t He epzyne
N\\\empeatsenck [af Any ilnhi bi t i {Ggmeaseefoun t hus
represents% Cal urmmid®iuwef | ect.s __anyinonspeeiooyigM
A Y . . = . . .
phos RRTRN RN\ oy 6ds 4 Buibreed b PriEitmp el Chabin ByifielaBPLATE
absence of 1 nhifalt 1lAg,£IRQURL.aRtkspR7EY M. Typically

OTTe ODSETrVES approximately I% ol Total CPMs that are
"nonspecific". 20 3. By determining the "total"™ and

4 nongEpealfof eompiiivkl dsandieaed) thdraddel Spdnef dephedphersilated casein
determne the %inhibition of the enzyne's ability to .
phos ptibssglvad én digwlled DOt ie/ Wk bandebh. €K he e )t theggppropriate
test coppound. Use this %inhibition data to cal cul ate

an | %0 val ue (concentration at which a conpound is

§blgndig ddaopLly-Fhey B @YOBCi/uL) /10uM cold ATP (equals approximately
2x10% CPM per well).

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 uL 100% ice cold TCA made up in distilled H0 to a matching
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 MAPH filter plates gently and allow to sit at room temperature for at

least 30 minutes to precipitate the proteins.
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activity by 50% for a conpound using a non-Ilinear
curve fit programcontained 25 with the Activitybase

W@ 2006002367 on protocol (DE027-CK1-D-BL). 4. KiPEL/U82005/029053
studi es have determ ned thé&Km value for ATP to be 21
pMin this assay system Casein Kinase 18
Streptavidin Affinity Menbrane Plate Assay for CKIS

i nhi bitors 30 Purpose.. To.eval ua t est d =

Idk fdten 40 mpnytes. i Cs#reef&f%ﬂl%?srp% ﬁ/fmpﬁf’ﬁ \&9%%%@3“ 0 %ﬂ%or filter at no
Bi ot 'Iﬂo&fﬁrﬁxﬁmﬁl{%E@m@%Q%te\g%a}o SHPRkest }E'EE‘l%r vacuum
reagents 2006/023467 PCT/ US2005/ 029053 76 PES

Si gmgéﬁ?@%% g/w6— 238. 3; (3-dycerol phosphate Signma
=21 EDTA
B b s sy e eni artand Fhekwhb e Sy 208 g@@ 2x150 WL 10%

vagnenr Bt S R AR B R Moo dRs: s el

1S. QR wHhAplaR %o MW verBikhilat ry&a lerAgdtatviN ’Hlel\lE%@@-hddMOuL
Casein Kinase 18 Sigma # C4455; Casein Kinase
sub stRa@k@rdmgwrcgngnt-gg@cpﬁ@]@pg@F@@p@myeﬂ using a Tltertek Multidrop

RRKDL HDDEEDEA A
(KB, @%n?ﬁf sengt% %/é/andzcéégt n&)/F g%@@gtemxﬁﬁgg 8%&%{& T]ppcount NXT
1M StSIﬁKtﬂlallin'Q)uﬁM ko GroviderCPu1 VB]lMSNﬂC)k 10 mM
(3-gl ycerophosphate 1 nL of 1M stock 2.5 mM EDTA 500 L
of 500 mM stock 1 mM sodium orthovanadate 100 L of 1M
Cal(é,ﬁ 2641 ™ DIT 100 L of 1 Mstock 15 water 92.3 nl
repare ATP l\/aster Mx as follows: Prepare 1nL of a 1M

A oo R I SR S * iprip et S cafiasiand
(10 Qrél‘ﬁlw)ng DGR A ctiPRY Blase & I]F]BS vEisRP.®. t he

reacti on plate and conduct the assay as foll ows:
A3d 10olumsf1 foBegbrpleie reflagis thta phosphpwlation setiyigs et the enzyme in the

ggnﬁo d N Elél?}ll \51\&11?1 nqg c&%ﬁ&dn%rhnd%l%.lsgjeﬁtegen\f@ido%/o ZCOﬁ% 12 reflects
any nonspec:1f1c phosphorylation/retained radioactivity activity in the absence of
inhibiting compound and enzyme. Typically one observes approximately 1% of
Total CPMs that are “nonspecific”.

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
with the Activitybase calculation protocol (DG0027-CK1-D-BL).

4, Kinetic studies have determined the K, value for ATP to be 21 uM in this assay

system.

Casein Kinase 18 Streptavidin Affinity Membrane Plate Assay for CKIb inhibitors
Purpose: To evaluate test compounds for CKIS activity in Streptavidin Affinity Membrane
(SAM) Biotin Capture Plate (Promega V7542)

Supplies and reagents
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3. Add 10 L of 500 M Peptide Substrate per well 4.

Bring plate up to 37C 5. Add 10 L of 1:10 dilution of
w@Em8/opEs7 wel | = 0.42g or 0.68 units 30 6. | NnPCT/ABM05/029053

the reaction with 10 L of AP Master Mx per well 7.

Pl ace the reaction plate in 37C i ncubator for 10 m n.

8. Stop the reaction with 10 L of 1M ATP. Transfer 20

L to the SAM Plate and Jet stand 10 mn at
HEPES Shamat 61015 N52080] Sob 4t voepe mhoe sy 628085 S0} MW = 216.0;
he &2t it . ; _ia30.
monf 8 8L 0ol gl B st e - 13,
DTTQD'I}J&iit}ﬁﬁﬂilr@t?ﬂﬂ)l %i@ﬁa? éﬁmgges :vﬁwwf _1f»t.n;rmlgmtsim ogmme AlcﬁR@S #
vacuum mani 1 ol d. . e 11 er a unaer
4134 00ROV 20831 ATPSiama A 169 DIWist Stlel AT Ad NN ¢ NJG602H;
M groSci ot 20 , 12, - Read i n,.TOP | readian. .
o EESEABS At s AT P oo
RR@L%PMMSﬁAfMWQQhWtS (P2C4) cultures every 3-4
ays

- 10-20% 10 confluence) onto 150 cn? vented
pol ystyrene tissue culture flasks (Fal con # 35-5001)

and,. maintain.i owt h i.a.[ EMEM (Cel I gro
Preparediigass- e:rr{%l%pi}) aﬁg@?or@‘ser um (FBS; @ bco
50 nii 608848 8.0and 50 | . §.hlrbf pefstedld | i n- streptonycin
(Cellgro #30-001-C1)] at 37C _and 5% CO2. Data is
10 mMadg@t ed in Tabl e 3. $abPEIM P& ecti on:
transfect t-1 fibr res at 30-50%
10 H&rﬁrgl%‘?%éhw ©15 vectlgl?]%%gc&)n Sgél)énléljng t he Zeocin

2.5 heeEptrance sel ect abl e BaP kkroff500 ng¥iakdck transfection
and an nPer- 1 pronoter-driven_luciferase reporter

1 mMendivnperteyvapadats,  houd80 @M ek cul t ures onto 96
pl ates and mai nt gpp, | r medi a suppl enent ed
1%#50- 100 g/ nL Zeoci 2b P%\rhf?rlg\é&e%k #45-0430) for
watet0- 14 days. Assess Zeo®Ri3-mEsi stant stable
transfectants for reporter expression by
suppl enenting growh nedia with 100 Ml uciferin
r ssaying 20 luciferase activity
Prepc(d)% %ﬁ%ﬁ%@%i%@%?ati on counter (Packard Model
Prepfa38ANG0 h 1M Sifrcsolwivnze whttr {IMcABRe®ckXpr essi ng bot h
Zeoci n-resi stance and ni.Perl-driven |uciferase
\KB:y by 50% horse serum[HS (G bco #16050-122)]
ser £ AdA #P $618 80, QherCi F Cadi an  reporter
act‘%ﬂ\ﬁt : ée?lglgt Moer | “uc Rat-1 fibr obl asts cl one
P2 @didf 18 ulc of PBUAEP €19s1Gifnd), NESya(2ikF, ®atkimElreer pr ot ocol
Plate Moerl-luc Rat-1 fibroblasts (P2C4) (40-50%
confl uence) 25 onto opaque 96-well tissue culture

Prefk@the SedciBh bl AEAIRIONBAAREAR)y andllowsnt ai n in growt h
1. Add 10 pL of KB per well with or without the test compound inhibitor to reaction

To

plate wells

Add 60 pL of KB per well

Add 10 pL of 500 uM Peptide Substrate per well

Bring plate up to 37°C

Add 10 pL of 1:10 dilution of CK18 per well = 0.42pg or 0.68 units
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 D

stand 10 min at room temperature.
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medi a suppl emented with 100 .tg/nL Zeocin (lnvitrogen
#45-0430) until cultures reach 100% confluence (48-72

W 200689336hr oni ze cultures with 100 L synchroni REX/US2005/029053
media [EMEM (Cellgro #10-010-CV); 100 I.U./nL
penicillin-streptonycin (Cellgro #30-001-Cl); 50% HS
(G bco #16050-122)] for 2 hours at 37C and 5% C02.
After synchroni zation, ri [tures 30 with. 100 .

9. ENrprly tieva e Wit 163 6PN DRCLepHi gL (D ce figgiwith 100 L of
t : B0, 5dIBS&hs anll fRnaRRe MREHs avi 1003 wikter on a
@%ﬁ%&%@ﬁ&gﬁ_ﬁmﬁ%a B3 (6 o #18045- 088) - 2nM L-
gl wicaomnmean(ifodd.l gr o #25-005-C1); 100 I.U./nL

penicillin-strepto in | gro #30-001-Cl); 100 M
10. Iu@FX@PifWG{PJ@Eﬁ‘Fg@S%%’f%é)‘C?bH%Bd conpounds to be

te ' | F GCbEMEQoNGL2AP6/ 023467
11 Pﬁaﬁg%%%%loggggﬁ%i@%ﬂgchgl ndepgndent media in 0.3%

12. DMB&dihiTRRCQOUMNIent rati on). Seal cultures i mediately
with TopSeal-A film (Packard #6005185) and transfer
for luciferase activity neasurenent. Automated
Circadi an RemaldreCirbidian ASsRExpeMiheiitat PRededanészat i on,
mai ntain assay plates at 37Cin a tissue culture

Cell icﬂﬁHPegt e Q\Jfﬁérﬁfﬁucsﬁhéf‘*ﬁbfdbf-%wzﬂﬁmﬁéﬁt%@s-ev&%}té-mfafs_ (-10-20%
VI VO Uucl 1erase act|V|ty y neasuri ng rel ati ve i ght
confliighds) bnnl 59 chop@atmt padystyrend fisaud crlture dasksr(Falcead B4r3§01) and

~Model #C384V00 [ r t m | tor to .
i o s PSR e bR F ATl Bram s
- SUTBAM)S - DEhi@HnOIRbREN RN Tl 300 1-Gaylat 37°C
Glbcl() %Fgl onms) ; %n@&gIAgg%\llf eclz(%}rlr%n I Efs%?? unment s)g. Dat a 4
and 200alQsiBata issgreddntedondiableExcel and XLfit (Version

.0.9;, 1 DBS) .to inmpor ni pul a r .
Satf gt BB Gh RS o AR o & A0S0 AR i
vectbfd CBAM RN BE WREEn18didhncéRelettabletmAUéfot stablBitrmMsfostésn and an mPer-
several days or by Fourier Transform Both neth

ods
1 promotduidavendaeifsrase igpertiresne. pAfed-68 hpwt pbik theyraftuigs onto 96 well

range of, ci.rcadi an [ t :
pa R SE0) o RGL e oy SRR 25 Lo
#45i0080)T88 163 14 dagsir Adseagtdoeni-rgisaht pasle adnsfeckh foreefdner expression
data by fitting a hyperbolic curve to the

) t .
by senplormeting SrewionEdR VRV jSciler 8 P aners 4 607 ad assaying
i BRREFOINA A TRIGHIP R fos iy ssan
SynélirbgiaeiRan1 EpakecAsening2dtiihitsimssixanpe ond tderadireariyciferase

acti%?y{@gi}s‘%%gisgg%;ugle [I—i&t; Ef?\i)tso gig(goﬁg;i&; S\Cﬁ?lgg g]:ilonq(f(é{r)lg assess for circadian

: j f _ .
repogt.gp %@é @E%@LM gﬁ%]tr-rgtlc%a% lq{b_trd)lﬂgsltp&@ﬁe PBes f@fcoaPPurdisting

eac individually prior to testing in

Synehmitation|prdteenki PlatendperldndReel fibsobiasts (FRRE) capfluence)
anbi enf _tenperature of 24-28 C_unde 12 r. .

ontq g HPHETEFeReE UGB O e B3 i Mt erow

medid ARPREntANGHIRT 00 Uo/RRIO Ve RN (MA:OBedf 3-0430) wittil dulipkatach 100%
eac

rat with 25 an intra-abdonmi nal biotelinetry
confluenes (A&-72h). ($gnehianizetautturgymith K8rHlesynsbmoization megia [EMEM

(Cegg?r)o #10-010-CV); 100 L.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
with 100 pL. EMEM (Cellgro #10-010-CV) for 10 minutes at room temperature. After rinse,
replace media with 300 pL. CO2-independent media [CO2I (Gibco #18045-088); 2mM L-
glutamine (Cellgro #25-005-C1); 100 LU./mL penicillin-streptomycin (Cellgro #30-001-C1);
100 puM luciferin (Promega #E1603)]. Add compounds to be tested for circadian effects to
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to nonitor core body tenperature and general activity.
| npl ant each transmitter as per the manufacturer's

w0 e@ome@ntat i ons under ket am ne/ xyl azi ne ( 78/ 1BCTyS1095/029053
1, ip) general anesthesia7and 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 copstant dark csy@tee 3 ?O/.24 Ia Iv with
CO.findspendeat egipdn 8)3 7a 3P (Bl creceapiams e8! fg’gtu Gtigunediately wit
Top§a e&%ﬁnﬁlggﬁé%%rﬁ #%@%ﬂ%? aﬁ’cLﬂéB%fér Qort 188 era&CaBROHY heasurement.

ring t osing reginmen, animals
AutéiseilvEireadiaar Rephiter éMeasuremenioundlft¢i pynchgnizatioponaittain assay

a6 T e T TS Ut AT BY50PE e v

G R Sl S epcsplatinton

(PacksdiMiedel #E8846a®)h Trxpsder plaet fromangibataalte eraiderzysing an ORCA robotic
t enperatyre and general ivity data, at ..5-m . .
o BBt S sl RS SN { b PRl Tt version .3

SACAGN/BE@WSah iWahé&ntsysuppl i ed by Mninmitter. Plot
Cﬁ%‘served abdoninal)te eratures obtained for each r

at
DatpAnalysis: fisedicaespltdircal andrXEfVersion 38.9; APBgnta eport, pranipulate

f bdomi nal . : ,
and gqaﬁg Bg&gtr ;é’g PI?% g%flm%({]néar{ailwgs @?gl?(}r é%gmgﬁ%lg\qggglg%\;gl teen3elative
1igh@<h%ﬁmnﬂﬁimat VR eERiAlIdags by Pagler Tsamsfuess i Beth teeghals produce nearly

individual lines in a simlar manner to_provide the
identical ipaeiodestimationyves nrangy &f circadipmReEpds h Bepert PPIENCY 25BCattn,
.of  core_body tenperature at C it h: .
whidh s SRgtieeR T SRRl R o RECHET§ R P Fientiefiad of period.
Analy2e @8l dRBbefittihe 20iypeadlio Buiveas thealatBexpraseas phaipdichange (y-axis)
‘éach individual rat. Determ ne the effect of treatnent
versositheltasenbytions pigsttdemponnd (xgtis) in AL fitenehinterpolig the ECaun from
. estimation of phase before and after dosing. Treatnent
this PR an active conpound will cause a greater
di spl acenent between the straight [ine connecting the

daily initial rise of core body tenperature before
conpound treatnment and the straight |ine connecting

the initial rise of ure after
conpound treat nent %&%@c*ﬁ@\%ﬁ%ﬁ%ﬁiom rol before
andrhigdsk ) provRiat Aand fodssessiiad theledfeet dfheestichfnpoemten circadian
bet ween t'hose phases projected qQnto the day 15 prio
cycloqn yel e e Raat RELCaANEHR A SY 0L SAANEPRC Fiige hg0-250 .
Hou(véﬁe %Qchsatnﬁgﬁ%ﬁiy}duagf grimt SRR § coffRaRAd¥onment and maintain a
é ure circadi an shift

nmper a s-in mnutes between )
ther@lonbigal afbdhne te3npeRitofeari2d 18 ‘DatraleCarp2y 1 Ridoudn dight/dark cycle (lights

Ki nase | E 33 P-AT | Ass Filter Pl Assa .
on gt0H;04 pa, a(npi!%we q@nc@ﬁa&»era&gx Ghow a gjlaé?é ad gﬁ)ﬁ%mo im\f)}%l} gach rat with
an i85 G5 dHRAA 88 limetry 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
(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. Monitor

the animals for 5 to 7 days in a constant dark cycle (0/24 h light/dark cycle) after completion
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la 0.07 0.44 I|Iblc 0.141d 0.14 5.67 le 0.34 3.34
If 0.71 1g 4.45 1h 1.74 1i 0.24 1i 0.20 1k 0.093
WO 2006/08867 | m 0. 064 4.55 In 0.11 5.11 To ; Z10 R&X/US2005/029053

2006/ 023467 PCT/ US2005/0290%3 80 | 0.074 1.87 |Ig

0.31 >3 Ir 0.13 >10 Is 0.12 * 7.85 It 0.452.70 lu

0.60 Iv 0.36 IwO0.065 1Ix 0.13 1y 0.34 1z 0.32 |laa

>10 lab >10 lac 10 lad 0.09 I%S 0.5§
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
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
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 straight line connecting the initial
rise of core body temperature after compound treatment versus the vehicle control before and
after treatment lines. Calculate the difference between those phases projected onto the day
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. Casein Kinase Ie “"P-ATP Cell Assay
Filter Plate Assay ECac+1n (UM)
. K; (uM)
(" denotes average of 2 or
more determinations)
ITa 0.07 0.44
Ib
Ic 0.14°
Id 0.14 5.67
Ie 0.34 3.34
If 0.71
Ig 4.45
Th 1.74
Ti 0.24
Tj 0.20°
Ik 0.093
1l 0.88
Im 0.064 4.55
In 0.11 5.11
To =10




laf 0.39 lag 2.23 lah 4.28* lai 6.85 6.91 la" 0.54

Ha 0.097 Ilb 2.33 Ilc 0.72 Rd 0.47 He 0.73 IIf
wW@2@8/0234by 0.52 11h 0.74 11i 0.39 11j 1.39 PCI/KSHOLE9053

111 1.77 1Im4.88 1In 4.89 no 0.17 1lip 0.12 1Ilq

0. 15 WD 2006/ 023467 PCT/ US2005/ 029053 81 H 0.27 Its

0.1 lit 1.28 Thu llv 1.01 1Ilw0.29 1lix 1.19 Hy
0. Hz 0.57

Ip 0.074 1.87
Iq 0.31 >3
Ir 0.13 >10
Is 0.12" 7.85
It 045 2.70
Iu 0.60
Iv 036"
Iw 0.065
Ix 0.13
Iy 0.34
Iz 0.32
laa >10
Iab >10
Iac =10
Tad 0.09
Tae 0.58
Taf 0.39
lag 2.23
Iah 4.28%
Tai 6.85 - 691
Iaj 0.54
Ila 0.097
IIb 2.33
Ilc 0.72
Id 0.47
Ie 0.73
IIf 0.81
Ilg 0.52
ITh 0.74
15} 0.39
1§ 1.39
Tk 1.19
m 1.77
IIm 4.88
IIn 4.99
Ilo 0.17
IIp 0.12
Ilq 0.15




Ilaa 0.46 Il ab

Ilaf 4.83 Rag 6.92 Rah 3.50 Hai

wo b@k/0234674 Hal
WO 2006/ 023467 PCT/ US2005/ 829053 82 Hap >10.0 11l aq

0. 14

Il ar

4.04 llac 0.24 Had 0.11* 1Ilae 0.78

2.54 Has 6.25 Hat >10.0
2006/ 023467 PCT/ US2005/ 029053 83 What is clained is:

0.60 Ilaj 2.10
1.21 Ham 2.42 Han >10.0 TI| apCEUS2005/029053

[lau 0.70 WO

1. A conmpound of formiat—orfermitatH-—er—a
st ereoi sglfer, an enanti on%?? a racerate or a tautloner
of | sai d conpound, or a pharmaceuticallly acceptabl
salt theiBof, 5 |(RAMX R.IX- R3 I1I~|R7T R~RA)mR2 2 |
\ DN OR7 CN O

It 1.28

Iu

v 1.01

Iw 0.29

Ix 1.19

Iy 0.38

Iz 0.57

ﬂaa 0.46

ITab 4.04

Iac 0.24

ITad 0.11*

Iae 0.78

ITaf 4.83

Ilag 6.92

Mah 3.50

Hai 0.60

aj 2.10

Mak 0.64

Mal 1.21

Tam 242

ITan >10.0

ITao >10.0




RLRL | Il wherein Xis Sor S(On; RLis Hor
Cl-Coal kyl; 10 R2 is NRBR6; R3 is aryl or

whedoenzayt| e; R4 is Cl- Coal kyl or hal ogen; RS5PCEUS200$/029053

G -Coalkyl; R6 is Hor G -@85al kyl; 15 R7 is CH2NRSR9
wherein R8 is H, Cl-C oal kyl, C3-C8cycl oal kyl, aryl,
aryl (Cl1- Ceal kyl ), aryl (C2-Ceal kenyl ),
di ary(2-Ceal-keny—heteroeyele;
hetler oc;gla@( C1- Coal kyl ), hed-Gr ocycl e( C2- Coal kenyl )
hydroxy(Cl-Céal kyl), dihydroxy(C2-C6alkyl), K acyl,
Cl-|Ceal kdkagcar bonyl , aryl 0G4 Csal koxy) car bonyl ,
carjbanoyl (G - Céalikyl), or P; 20 RO is|H, G - oal kyl,
hetier ocyaig( C1- Céal kyl ) or2 3%t erocycl ¢( C2- Coal kenyl ) ;
or IR and R9 together with the nitrogen to which they
ar g attaghgd formma heter 'e; and|wherein PiS
ay, or Ci?ﬂgor DAIa VaI %%% He, Se , Q/s Thr, Met,
Pr o; |||c, |_y|, ||J, TIID, I-\lg, "p \J_y, ASH—Or
G n; m i 918 , 1 on 2; and %Gnls 1 of 2. 2. The
compound of formpla | or formila Il according to claim
1 ereidlaX is S| WD 2006/0648467 PCT/ US2005/ 029053 | 84
3. [The conpound of forrmula I or fornmuka Il according
to claim2 wherein R2 is NH2. 4. The conpound of
formula | or fornmula Il according to claim3 wherein m
is 0O 5 and R7 is CH2ZNR8BRI9. 5. The conpound of formnula
| or formula Il according to claim4 wherein RL is

Cl- Ceal kyl . 10 6. The conpound of forrmula | according
to claim5 wherein the conmpound is

1- met hyl - 5- net hyl ami nonet hyl - 3- phenyl sul f anyl - 1H i ndol
e-2-carboxylic acid am de. 7. The conpound of fornula
| or formula Il according to claim4 wherein RL is H
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15 8. The conpound of fornmula I according to claim?7
wherein R8 is H Cl1-d oal kyl, C3-C8cycl oal kyl,
Whaasox346TCL- Coal kyl ), di hydroxy( C2- C6al kyl ) orPCT/US2005/029053
Cl1- C6al koxycarbonyl and R83is H 9. The conpound of
formula | according to claim8 selected fromthe group
20 consisting of:
5- ami.nonet hyl - 3- phenyl sul f anyl - 1H i ndol e- 2- car boxyl i c
WhaZis i dg,
(21car baneythpotmB ke forhiid f @ whmblaHl, e @lstePediddimir Nt dmafi@émer, a
bam c acid tert-butyl ester, )
raceBiatestir aythetaingdabsaid corgpqind ngd aspharmagdutically argentable selahsesof,
xylic acid am de,
3- (3-chl or ophenyl sul fanyl ) - 5- net hyl am nonet hyl - 1Hi ndo
| e-2-carboxylic acid am de, 25
3- (3-fluorophenyl sul fanyl ) -5- net hyl am nonet hyl - 1H i ndo

Ie-2-carbo%%lic acid_apj de, x—/F%
3-phen¥isul meI-S- eopyl am noneryl < Ie-2-carbo
xylic ade_a3# R 2

5- butyl am n
ylic acid agde
5- pent yl am nofret h
xylic acid am de, R
5- hept yl am nomet hyIBB- phenyl sul f anyl - 1H i ndol b-2-carbo
xylic acid anidel 30 II
h 5-(bicycl o[ 2. 2. 1] hept - 2-yl am nonet hyl - 3- phenyl sul f anyl

WRHEISHY i ndol e- 2- car boxylic acid am de,

X isS dr(Stohy dr oxy- | - hydr oxynet hyl - | - met hyl - et hyl am no) et h
_yh}-s-phenylsulfanyl-1FLindole-2- car boxylic acid

R; igHha&-G@kabo6/ 023467 PCT/ US2005/ 029053 85
. - hydr oxy- I - met hyl - et hyl am no) net hyl ] - 3- phenyl sul f

Rzlgﬁ%g?tl—l-i ndol e- 2- carboxylic acid am de,

R; iSardyl & Ketetobyotks;oxypr opyl am no) met hyl | - 3- phenyl sul fanyl -
1H i ndol e- 2-carboxylic acid am de,

R4 i5CeGe3lkdAThgIA8ERY | - 3- phenyl sul f anyl - 1H i ndol e- 2- car box

NP o ide. 5
R51%ﬁﬁﬁé?)q/?ésél}}ﬁ?%nyl-5-propy|aninonethyl-ll—l—indole-2-carbo
R ixHl arcCaCdatkygmi de, and
5= (4 opyl am nonet hyl ) - 3- phenyl sul f anyl - 1Hi ndol e- 2-
R71%§H@%ﬂgg%{8’ind am de. 10. The conpound of fornula I
ac QN g, 1q,#k@i M- HoRamiyN oA, 1i§1(8% YWgalk ,yalrg/ 5-Coalkenyl),
Cﬁgﬁﬁyl),lﬁg?efgég%lgwgr carggﬁoiméCtilga?Ryl gténa R9y
alba

i s diryl(Q.-Cialkertyd), betnosuele, heferpeyic

claim 10, sel.ect fram.t r ou nsi st | ,

S iy v aonat ALTosyreRgRil, pE) P S R Bhibony, gpicer

boxyhikex Rehboafll sbamoyl(C;-Csalkyl), or P; _

3- phenyl sul f anyl - 5- (qui nol i n-6-yl am nonet hyld - 1H-i ndol

e- RodaHp 6y nadkd chederapycdréCi-fgalkyl) or heterocycle(Co-Coalkenyl); or

5- [ 2- - - di ' = )

o T8 Bact ITRE RN BV AT RS 8 bltkdrka FoRPERNbRCyote;
and wherein 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 Gln;

N
;N\- 3- pkenyl sul f Bayl - 1 i ndg e- 2Qarbo

mis 0, 1 or2; and

nis1or?2.

2. The compound of formula I or formula II according to claim 1 wherein X is S.

po.diethiregycle¢Co-Coalkenyl),
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acid am de,

3- phenyl sul fanyl -5-[ (3-trifl uoronethyl - phenyl am no) net
whgi0bAHd¥HeT ndol e- 2- car boxylic acid am de, PCT/US2005/029053

5-[ (1- car banoyl et hyl am no) 8¢t hyl ] - 3- phenyl sul f anyl -

i ndol e-2-carboxylic acid am de, 20

5-[ ( 3- met hoxyphenyl am no) net hyl ] - 3- phenyl sul fanyl - 1H-i

ndol e- 2- carboxyll Cld

5-3-( 4- bhRSAPERRMPA &ﬁ? W&P]m%la%%“ﬁwdé‘&ﬂ foigim 3 whprgip Rais

NHZoIe 2-carboxylic aC|d am de, and
5-1(2-fl uorophenyl am no) net hyl ] - 3- phenyl sul fanyl - 1Hin
dol e- 2-carboxylic acid am de. 25 12. The conpound of

formul a_| accordln to | ai m7 ein R8 and .R9 . .
t Ghet haFhe GarkRpanady dortbe i pmiiRiLfeeprige Qe 7 xbssip mis O
andﬁﬁE@I—? sr ocycle. 13 The conmpound of fornula I
accor di ng to cl al m 12 sel ected fromthe group

conS|st|ng of :

g i'HIj Iy u@érdg é&l&gﬁl%i Qrto iil aﬁlxl fﬁ% %é/clo}dlgg Pot@ﬁ% 3 lthe?e[i'n R;is

C;- Q’éalg@qrphol [ n 4 yl met hyl - 3- phenyl sul f anyl - 1Hi ndol e- 2-ca
rboxylic acid am de,

3- phenyl sul fanyl - 5- pi peridin-1yl methyl - 1H i ndol e- 2- car

bog yli C1RS Iccgmggﬂn% of f&@nﬁg P?r{cg?ﬁég’?o ﬁgﬁ{ PRaQf %%gﬁli)ound is

-me%hﬁ% ERIREADYbREMET-B Phonylsutfamgl liilihdol8-2phemylytiakéidrylide.
1H i ndol e- 2-car boxylic acid am de,
3- phenyl sul fanyl 5-(4-pyrimdin-2-yl-piperazin-1-yl met

hyJ() 1 HTh?I OlﬁldC(ﬁr E’.‘l‘?gﬁ}ﬁ { 61 fatindla I?g&&l)?dmg to claim 4 wherein Ry is H.
4-(3-p eny propeny per azi n-1-yl met hyl ] - 3- phenyl s
ul fanyl - 1H-i ndol e- 2- carboxylic acid 5 am de,

4-(2- car banoyl fan i.ndo ) ~
187 o arbpsmevpudplose Laaing b 8t gyt Rapoh Ch-Cratio

c3-§ o[géfo‘éi lﬁlffg A él—MLdi'Iﬁﬁlmi trydrdR ROV ESk POy - @k&lk@@@monyl and
RoBH.2- hydroxynethyl pyrrolidin-1-yl methyl)-3-phenyl sul f

anyl - 1Hi ndol e- 2-carboxylic acid 10 am de,

5- (1, 4- di oxa- 8-aza-spiro[ 4, 5] dec- 8-yl net hyl ) - 3- phenyl s

ul any! ThEkbRgohst & AR ibdotdiag télclamiB delectad rom the group

5-14-(4-fluorophenyl) pi perazi n-1-yl net hyl ] - 3- phenyl su
consistimglof:1H- i ndol e- 2- carboxyllc acid amde. 15 14. The

5- arﬁllggﬁet%éﬂd 3 @5181‘)9?1 %rﬂg l {11.18&59 Qddaﬂ%xglﬁc GLifiaMide, Wherein R8

(2-carbamoyl-3-phenylsulfanyl-1H-indol-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,
3-(3-fluorophenylsulfanyl)-5-methylaminomethyl-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-phenylsulfanyl-1H-indole-2-carboxylic acid amide,
5-(bicyclo[2.2.1]hept—2—y1aminomethyl—3—phenylsulfanyl-lH—indole-Z-carboxylic acid amide,
5-[(2—hydroxy—l—hydroxymethyl—1-methyl-ethylamino)methyl]-3-phenylsulfanyl-1H—ind01e-2-

carboxylic acid amide,
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aryl (Cl1- Ceal kyl ), heterocycl e(Cl-Co6al kyl) or
Cl- Coal koxycarbonyl and RO is H or
whedoeneiayt| e( G - C6al kyl ). 20 15. The conpound PET/US2005/029053
formula Il according to cl & m 14 sel ected fromthe
group consisting of:
6- am nonet hyl - 3- phenyl sul f anyl - 1H i ndol e- 2- car boxyl i c

5-C0mcamb b iamosme sy ohem ST g Elory pbpslic ecid
amlcgamc acid tert-butyl ester,

(benzyl am nonet hyl ) - 3- phenyl sul fanyl - 1H i ndol e- 2- car
5-[(Z@ritlyimxgpiopykmite)medfyl]-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide,

oG ot SR AL TRLNLL 2 PRSI Sl A, 1+ e
3-phff il TRR AT AORENSY | AT AOL TR RNb 18 wBhaanlis dhiiany

carboxyli'c acid am de,

5-(is6popfamindnyétbEByphentisolfansi-AHpdglephearhoxslicrasisyamider i n

dol e- 2-carboxylic acid am de,

6-[ (4- met hoxybenzyl am no) net hyl ] - 3- phenyl sul fanyl - 1H-i

ndegp e- ZTﬁ@E&ﬁiS(‘ﬁllﬂcpof&"@hﬂulallTh@tﬁ)rdm Eb claim 7 wherein Rg is aryl, aryl(C;-

6- [ (4- br onobenzyl am no) net hy ?ylsulfanyl 1Hind
Callpylp-hetereayistoari dagbamoyl ﬁsallsyl) and

6- [ (4- chl or obenzyl am no) et hyl ] - 3- phenyl sul fanyl -1Hin

dol e- 2-carboxylic acid am de, 6-{

[ (L phemyk cédm ?btﬁfﬁi Sfyfbyrauth B addvediny ko claim 10 selected from the group

}-3-phenyl sul fanyl - 1Hi ndol e- 2-carboxylic acid am de,
consygting @06/ 023467 PCT/ US2005/ 029053 87

5- Oqz%ﬂ%nﬂb&%ﬁ?@%gﬁé}?} QALY raoR PREBB A dRihtabt+ | nd

-carpo
3-phénjl@Eamiyl- sqt;emymnylmmmemyu)}1H-immlwrmboﬁcahy peid jamiidrd

ol e-2-carboxylic acid a

SBsymerty - éitm?%ﬁwhenﬂflelﬁu Py Sorl gy hEiRdoly rseipoxylic
acid¥kdigdH i ndol e- 2- car boxyl i ¢ aC|d am de, 5

3-fluoro-5-trifluoronethyl benzyl ani no) et hyl ] - 3-
3-phenyllsvslfdrﬂyhﬁy{l(3—ﬂriﬂuqndmbtday12plmv opd)methydk 1 d-1adelee; cagquyhc acid
,é(z-nEthoxynaphthalen-l-ylnethyl)an1no] net hyl ]
3- phenyl sul f anyl - 1H-i ndol e- 2- carboxylic acid am de,
5- [(i3 c£r6§m6 ){ﬁeﬁﬂﬂthmeigﬁmmnwmﬁd@h%wyﬂlaraylld-anude

H i nd o - 2-carboxyl1c aci

5- [(Me(d&xwpbmmmeﬂmtbyﬂ-ﬁd)hﬁ@ﬂh‘&lqublﬁﬁéﬁ%?%‘mwm ridjamide,
5—[(%%]51{@3@?%8& cﬁé'ﬁzh)yﬂg%p ?% ¥1-11-§-1n oéen )ZIICS Llﬁo]g(ghc ?Cl% f}{mde and

5-[(P4RbRpherAsRMOYE® yRS- p‘heamsdﬁanyl 1H—1ndole 2- carboxyhc acid amide.
6- [ (2- met’hyl benzyl am no) net hyl | - 3- phenyl sul fanyl - 1Hin
dol e- 2- carboxylic acid am de,

6-[ (3- nethylbenzylan1no)nethy|] 3- phenyl sul fanyl -1Hin
dol e- 2- carboxylic acid am

6- [122- f IThsrconoppd f {pswyl ?étaﬁﬂj‘?rg@rgﬂ ki oy hrseinyigand Ro together
w1tha§% &g?oéén%g%?é’lllytke}lﬂ'e aﬁgmeﬁ'fgm‘fﬁ‘ﬁ@t@f%%l@. 15 acid

13.  The compound of formula I according to claim 12 selected from the group
consisting of:
5-(4-hydroxymethylpiperidin-1-ylmethyl)-3-phenylsulfanyl-1H-indole-2-carboxylic acid
amide,

5-morpholin-4-ylmethyl-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide,

3-phenylsulfanyl-5-piperidin-1ylmethyl-1H-indole-2-carboxylic acid amide,
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6- [ (2- met hoxybenzyl am no) net hyl ] - 3- phenyl sul fanyl - 1H- |
ndol e- 2-carboxylic acid am de, 6-{

w(Q ¢aeozdabor o- ant hr acen- 9- yl et hyl ) ami no] net hy| PCT/US2005/029053
} - 3-phenyl sul fanyl - 1Hi ndoiB&- 2- car boxylic acid am de,
6-[ (3, 5-di chl or o- 2- hydr oxybenzyl am no) net hyl ] - 3- phenyl
sul fanyl - 1Hi ndol e- 2-carboxy, lic 20 acid am de,

6-[(3-b 4, 5-di net | am t hyl . .
5 g R g IR ne ST B S A BB o P yoaplfacid amide,
B e I e ST bl 2 BRSO acid
amide, [ ( 3- benzyl oxy- 4- met hoxybenzyl am no) et hyl ] - 3- phenyl s

5 [4l[J(|€’f ﬁi’@%%?h%l lg?e{azim arbo ll—gmhamlfd}gflawf ?H—mdéle 2-carboxylic acid

amide, 3- phenyl sul f anyl - 1H-| ndoI e-2-carboxylic acid am de,

4'(2E(iaﬂﬂa®mbénm¢ny13ulémﬂnlHsimriﬁlaﬁylmﬂhyli)ﬁ H8ldigeppnel-Hgibprylc acid tert-
b tg %nethyl }benzoic acid nmethyl 30 ester,
u ﬁrenyl sul fanyl -6-[ (4-styryl benzyl am no) methyl]-1Hin

5- [1dga1@ze%;aﬁar Paneytt y1 G -sHenllsalifar e, 1 H-indole-2-carboxylic a01d armde
(2-fluoro-6-trifluoronethyl benzyl am no) neth

5- (2 W%WtPYFohdlﬂnb‘ﬁl@ﬂzﬂ%érHi’@RiyllsﬁﬂéanY&é nﬁﬂlied?ecarwyhc acid
aml%q(;)%/ 023467 PCT/ US2005/ 029053 88 6-({
(2-chl orophenyl ) -furan-2-yl nethyl] am no
5- (1}41&1bhy48)az§~sphe[my3]ﬂd:d $-ghpéth {3 piebakBulanyd-d Hoimdyle caboxylic acid
amde, 6-1 [(1 -benzenesul fonyl - |
amige, gpd roI 2-yl met hyl) ami no] methyl -3

5-[43 ?‘ﬁ%b@%ﬁﬁ%@%ﬂ Zﬁﬁ’é%hﬁ ﬁf@masﬁlyl qmﬁa@iemagﬁoxyﬁc acid

am no]l nmet hyl
anudes phenyl sul f anyl - 1H—|ndole 2 carboxyllc acid am de,
and 6-{ [(5-nitrofuran-2-ylnmethyl)am no] net hyl
'}-3-phenyl sul fanyl - 1Hi ndol e- 2-carboxylic acid ami de.

10 146. TR LRPRANNE; RimhRMIMRrdihg aﬁq%dv Réhetein RL, i F) @,-Coalkyl,
wherein RB is P and RO is H 17. The conpound o

aryl{@r Gaallleyl), hewrsyeld(GigCeadkyd) et Gnr@@llmye@b@wl fand i il or
rou i ng of:
hete C[yfi%(%hﬁﬁ%iﬁaﬁjpl onyl ami no) net hyl ] - 3- phenyl sul f anyl -

i ndol e-2-carboxylic acid am de, 15

6-[ (2- am noacet yl am no) net hyl ] - 3- phenyl sul fanyl - 1H-i nd
ol d52- carliseeyipoendef wramade accordmg 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-phenylsulfanyl-1H-indole-2-carboxylic acid amide,
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-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-phenylsuifanyl-1H-indole-2-carboxylic acid amide,
6-{ [(biphenyl-4-ylmethyl)amino]methyl}-3-phenylsulfanyl-1H-indole-2-carboxylic acid

amide,
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6- [ (2- am no- 3- net hyl pent anoyl am no) net hyl | - 3- phenyl sul
fanyl - 1Hi ndol e- 2-carboxylic acid am de,

wWQ2@iopiapent anedi oi ¢ acid 5-am de PCT/US2005/029053
1-[ (2- car banoyl - 3- phenyl sul8f anyl - | Hi ndol - 6-yl et hyl ) -
am de], 20 6-{
[ (2-am no- 3- (1H-i ndoI 3-yl) propi onyl am no] net hyl

(ke s BB pr s S BBl ero8e iR &
6- [(ﬁ %ﬁ%beﬁﬁ]lhlﬁ%’)ﬁet% H@-?xg?ﬁ YlshiFaR@i181-irfB1 I8 calPox hc acid amide,

2- am no- 4- net hy sul Tanyl but yryl am no) net hyl ] - 3- pheny
—pHe&M]sﬁﬁmwléﬂ(‘ﬂ-ﬁmﬂwmbmemy&anmdmyinob:meﬁ_ﬁsl]akH -thdate-Zearboxylic acid
-[ (2, 6- di am nohexanoyl am no) et hyl ] - 3- phenyl sul f anyl -
Mid4y | ndol e- 2- carboxylic acid am de, and

6- [(§-‘fﬁ6}d39Tﬁhﬁ&bﬁﬁfMY&la%Iﬂ?ﬂB%#ﬂui ﬁwmlfhhylmmn&iétmhrboxyhc

et hyl ) succi nam c "aci d he conpound of fornula
aCIdlamldc,cordl ng to claim7 wherein R8 is aryl (C2-

6-([F2f klﬁg%%p@(d' Sl Cztﬁgﬁa' 80 ¥elnyBl)-3-phenylsulfanyl-1H-indole-2-

cartRykE 8d aledeC2- C6al kenyl ). WO 2006/ 023467
PCT/ US2005/ 029053 89 19. The conpound of forrmula Il )
6-[(a4cimgthegybenzylaging)methybl Fphenylyalignyl Hé-igglalgd-carboxylic acid amide,

6—[(?—%@?@&%?& ?itafrx]ing)'n{leithyl -Pgﬂh)en%suli(’ﬁnxe tlﬁ—lin?olg Cheny ylic a?1d amide,
6-[($Hmetibx ybend ydarin OHnehbyd}'—BLphenjzllslaifar@lnlHemdﬂe&-éarboxyhc acid amide,
6- (i oA RGIReh s o eitanyis L RS IE 2 Chubox e ;agilc_ll-alrmde
[(B-= |
o SR OO SN
6- [(Zﬁ“luzﬁ) -3 Arifiheronmetgltenz @dhmowimpethiyt I bphenytspifasylalgl-indole-2- carboxylic

‘f arnmaceutically acceptable carrier and a conpound of
acidkqgpidf a | or formula Il according to claim1, or a

6- [(QIH%tE&%I%@ﬁ%‘y'lamﬁB)m&HﬁmBLﬁ?ﬁﬁ&lsul@aﬁyﬁqH%H@leﬂl—cz&b(‘})é}%tc%@ﬁlramlde
of sai ound, or” a pharmaceutically acceptabl

6- {[éb()—chloxda@rt@@f:en lemqthylbalmmh@@thﬂdr3-phﬁrnyIﬂU1famd Idhgsiote-2-

nase.lc activity in a patient conprising
Carbé’é?ff%?@iim g to said patient a therapeutically

6-[(815f BER1bME2-ANBIORY bz yIathind)hieBiyi 105-pRénylsasiah 1- Ki-Miedite- ZJcErboxyhc
acid amide,
6-[(3-bromo-4,5-dimethoxybenzylamino)methyl]-3-phenylsulfanyl-1H-indole-2-carboxylic
acid amide,
6-[(4-benzyloxy-3-methoxybenzylamino)methyl]-3-phenylsulfanyl-1H-indole-2-carbox ylic
acid amide,
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-carbamoyl-3-phenylsulfanyl-1H-indol-6-ylmethyl)amino]methyl }benzoic acid methyl
ester,

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

acid amide,
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22. The nethod according to claim21 wherein said
inhibition of casein kinase IF, 20 activity results

WO pooa/otmemgt heni ng of circadi an rhyt hm peri od. PGI/U$2005/029053
method for inhibiting casei8®% kinase Ic activity in a
patient conprising admnistering to said patient a
therapeutically effective anount of a conpound of

Rt B oo bt i e g vy B Sffadole-2

carlftfxvlic adid aph@g maceuti cal |y acceptable salt thereof,
RAYMR3 x~ R R7T ~XR~RA)mMR2 21 C\ OR7 \ O Rl
6- {[FQl benzenesulighgl-eHrpyxrol-8-ydmethyBamjro]mpbyDedphapdsibianyl-1H-indole-2-
/%JSZ&?S/ 29053 90 R1 is Hor Cl-Cealkyl; R2is
aryl or heterocycle; R4 is Cil- C6a|ky| or

6- {lfbiﬁ ﬁ“"fur% Tingthii) @inidelme®s! k3 bheRBsulan{l- BM-indole-2-carboxyli
ol ol ik Bé? B oy phorSuui. [ nolene-carboxyiie

amctmmdeom C3- C8cycl oal kyl, aryl, aryl (Cl-C6al kyl),

Ee ) eggé?agfié‘%ﬁ&%{y@ oCy(gcil;nge?lé&S-%;gﬁg?i:sgﬂ’%%h)lH—indole-Z—carboxylic acid

MRSt er ocycl e(C2- Coal kenyl ), 10 hydroxy(Cl- Céal kyl),
di hydr oxy( C2- C6al kyl ), acyl, C -C6al koxycarbonyl,

aryjqd d
oG] RS Rk LEAHPIL 0 G P s v i 2.

het er ocycl e( C2- Coéal kenyl) or R8 and R9 together with

th itrogen to are

het€r ocy com gHBd \Rﬁg M| Ig,afcsor%ng ?o gl]alql_ 18 8&16 e(Mrgm the group
conMafing dfeu, | e, Ser Q/S Thr Met, Pro, Phe, Tyr, 15

Trp, H's, Lys, Asnor @n; mis 0, 1 or
6-[(2- arrampromogylﬁmozmeﬁwll #pbew&llﬁ@wlal&&mchﬂm@ carboesylm anid amide,

oGS PaR T Bl AR RS EL RS R

6- [(Qfaﬁrhﬁ@l-,?)—methylpentanoylarmno)methyl] -3-phenylsulfanyl-1H-indole-2-carboxylic acid
amide,

2-aminopentanedioic acid 5-amide 1-[(2-carbamoyl-3-phenylsulfanyl-1H-indol-6-ylmethyl)-
amide],

6-{[(2-amino-3-(1H-indol-3-yl)propionylamino]methyl }-3-phenylsulfanyl-1H-indole-2-
carboxylic acid amide,
6-[(2-amino-3-phenylpropionylamino)methyl]-3-phenylsulfanyl-1H-indole-2-carboxylic acid
amide,
6-[(2-amino-4-methylsulfanylbutyrylamino)methyl]-3-phenylsulfanyl-1H-indole-2-carboxylic
acid amide,

6-[(2,6-diaminohexanoylamino)methyl]-3-phenylsulfanyl-1H-indole-2-carboxylic acid amide,
and

3-amino-N-(2-carbamoyl-3-phenylsulfanyl-1 H-indol-6-ylmethyl)succinamic acid.

18.  The compound of formula II according to claim 7 wherein Rg is aryl(C,-
Cealkenyl), diaryl(C,-Csalkenyl) or heterocycle(C,-Csalkenyl) and Ry is H or heterocycle(C,-
Cealkenyl).
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25. A nethod for treating a patient suffering froma
di sease or disorder aneliorated by inhibition of
we2weizB4ki nase | F, activity conprising adm ni SPEF/USZP0$/aRI053
said patient a therapeuti®ally effective anount of a
compound of formula I or forrmula Il, or a
stereoi sonmer, 25 an enantioner, a racemate or a
taufpnmer.of said coppoun or_a .pharnpceyti cal |
accEpt abl &° CEy o(unﬁ r?gfoerg?‘l, d %@C%dﬁﬁgc’ E%&”jl mg)?e]%ﬂ&g{ fropthe group
conRRtide b\ V' I NOR7 O R R1 11 Il WD 2006/ 023467
PCT/ US2005/ 029053 91 wherein X is S or §O11,; Ri
6-{ i(bist{3diragr2-geallybpmino |rethyd } -Ripbreylselmy]-l H-iadgle-2o¢arboxylic acid
ami gterocycl e; R4 is Cl-C6al kyl or halogen; R5 is H or
-C6al kyl; R6 is Hor Cl-C6alkyl; R7 is CH2NRSRO
6-{ MBSrdipien/hlifEntiforheti 1-Siphah Wyillfan$B1 188 6861b-0addydxylic acid amide,
aryl, aryl (G -C6al kyl), aryl (C2-Co6al kenyl),
anddj ary| (C2- C6al kenyl ), het erocycl e,

L e e T

caridxylbatidaxwidar bonyl , aryl (G - C6al koxy) car bonyl ,
car banoyl (G -C6al kyl), or P, RO is H G -G oal kyl,
het erocycl e( G - C6al kyl ) or heterocycl e(C2- C6al kenyl ) ;

or Jg ReAGAGRR4RASE mmaﬂ@a | 1 R Ll R ceptabl
they are ?tﬂt achgd f or(gmlﬁgoshet eroc c:SFHegt an aV\,helr elbﬁ P

carricg a@ly,coopolad of foDmmlad or Yaimula Biacceidng t6etaimay o1 a Terepisomer, an

enalg/t:?gr@rﬁ ;[,1 gécer%g% or-lz;yt[mtomg B¢ sali_lcli gdmba/usr’l’d, ér agphaArr?lgéeuchlly zf‘cscgptable salt

thereof.

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 Ie

activity results in a lengthening of circadian rhythm period.

23. A method for inhibiting casein kinase Ie 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

pharmaceutically acceptable salt thereof,

—R
. (R4)m X/ R3 (R ) X 3
7 R, 4/m N R,
A\
N\ O R; N\ O
R, R,
I II

wherein

X s S or S(O)y;
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mis 0, 1 or 2; and nislor2. 20 26. The nethod
according to claim25 wherein said inhibition of
w@2welzB4ki nase |s activity results in a | engt PERUSZPOT29053
circadi an rhythm period. 2P0 The nmethod according to
claim 25 wherein the disease or disorder is a nood 25
di sorder or a sleep disorder. 28. The nethod accordi ng
to claim27 wherein the disorder is nood disorder. 29.
Ry ispfer fetGsddYhccor ding to clai m 28 wherein the nood

-gﬂlgq(qer Is selected from 30 the group consisting of
R21a %pﬁressive di sorder and a bi pol ar disorder. 30. The
R; is@mthactetnenict; ng to cl ai m 27 wherein the depressive

.diisarder. is major depressive disorder. WO 2006/ 023467
R419F%T&E?%‘2@6’5;‘61?§ 3 92 31. The nmethod according to

Rs i€ 0,28 kerei n the nood di sorder is bipolar
51dil_lsor er6.1k§ 32. The nethod according to claim 30
R istHer €1 #Céatkel;bi pol ar di sorder is selected from the

. nsj st.ing of bipolar | disorder and bipolar 11

Ry 1%%@5‘%@%@?%6 met hod according to claim26 wherein
t h®, g Bocer alig],a;steeelodikspner aryl(CCkylY heylo@s-Ogdkenyl),
according to claim 33 wherein the sleep disorder

ci disad(@nCoalkspyhnbeieroaysleiihstrerscle(SsCo h@ﬁs&eﬁ%@ieﬁcﬁcﬁlkmﬂ),

201351 BrFALIRL S BIE o CPU RSB, a O

of Gghikbiy)e@béns) @emnibyd@:degalkyiedr Pag syndrone,

Sﬂ‘gg? glg ﬁd-%‘gq@y?,eh%teegg/%?e(&l—%%ll%rlﬁ o?ﬁedter%%lc%/(%d-csslaﬁ(ggyl); or
Rs and Ro together with the nitrogen to which they are attached form a heterocycle;
and wherein 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 Gln;

mis 0, 1 or 2; and

nis1or?2.

24.  The method according to claim 23 wherein said inhibition of casein kinase Ie

activity results in a lengthening of circadian thythm 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
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 pharmaceutically acceptable

salt thereof,
—R
R)n X R) S
' R7 R 4/m R2

2 A\
\ m
N 0 R, N\ 0

\ R

R, 1

I II
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wherein

X is S or S(O)p;

R; is H or C;-Cealkyl;

R; is NRsRg;

Rj is aryl or heterocycle;

R4 is C1-Cgalkyl or halogen;

R;5 is H or C;-Cgalkyl;

R¢ is H or C;-Cgalkyl;

R~ is CH,NRgRg wherein
Rg is H, C;-Cypalkyl, C3-Cgcycloalkyl, aryl, aryl(C;-Cealkyl), aryl(C,-Cealkenyl),
diaryl(C,-Cgalkenyl), heterocycle, heterocycle(C;-Csalkyl), heterocycle(Cy-Cgalkenyl),
hydroxy(C;-Cgalkyl), dihydroxy(C,-Cealkyl), acyl, C1-Cealkoxycarbonyl, aryl(C;-
Csalkoxy)carbonyl, carbamoyl(C;-Csalkyl), or P;
Ro is H, C;-Cjpalkyl, heterocycle(C;-Cesalkyl) or heterocycle(C,-Csalkenyl); 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;

mis 0,1 or2; 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 to claim 25 wherein the disease or disorder is a mood

disorder or a sleep disorder.

28.  The method according 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

rhythm sleep disorder.

35.  The method according to claim 34 wherein the circadian rhythm 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.



