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3- SUBSTI TUTED- 5- AND 6- AM NOALKYL | NDOLE"- CARBOXYLI C
ACI D AM DES AND RELATED ANALOGS AS | NHI BI TORS OF
W@2®E02580 NASE | e Background of the | nvention BRCT/BE®0£029306
of the Invention This invention relates to a series of
substituted 5-am noal kyl -1 Hi ndol e- 2-car boxylic acid
am des and 6-am noal kyl -1 H i ndol e- 2-carboxylic acid
am des. More specifically the invention relates to
3-arylthio-substituted and
3- heterocycl et hi o-substituted 5-am noal kyl -1 H ndol e-
2-carboxylic acid am des and
6- am noal kyl -1 H i ndol e- 2- carboxyl i ¢ acid am des, and
rel at ed anal ogs. The conpounds of the invention are
i nhibitors of human casein kinase |e phosphoryl ation
of the human clock protein Period (hPER) and are
therefore useful, as pharmaceutical agents, especially
in the treatnment and/or prevention of diseases and
di sorders associated with the central nervous system
2. Description of the Art Rhythm c variations in
behavi or are di spl ayed by many organi sns, rangi ng from
single cells to man. Wen the rhythm persists under
constant conditions, and has a period of about one
day, depending little on tenperature, the rhythmis
called "circadi an" (Konopka, RJ. and Benzer, S. (1971)

3-AH§LIQDI§IGBNDO‘LQ?-Q-C§RB&))E§MI®3§ DEmﬂangliﬁzl)s ASD zltsmimcs
rhyt hms are generated by endogenous bi ol ogi ca
THEM(&T QRSO C éls@ékls‘f&&ﬁﬂ Edte present in nost

l'iving organi sns including humans, fungi, insects and
bacteria (Dunlap, J.C (1999) CEII 96, 271-290;
Hastings, J.W et al. G rcadian Rhythnms, The
Physi ol ogy of Biological Timng. In: Prosser, CL. ed.
Neural and Integrative Aninmal Physiol ogy, New York:
Wley-Liss (1991) ﬁ&e‘kog'if}@ndéﬂh%ciﬁvenﬁmxﬁt al . (1998)
Cell 93, 791-804; Kondo et al. (1994) Science 266,
1233-1236; Crosthwaite, S. K et al. (1997) Science
63-.769; Shearman, L.P. et al. (1997) Neuron,
L. F%@‘ﬁfng 155@) Clrcadlan rhythns are sel fsustaining

anmlgmvsﬁtwﬂre&vamo wedids 60ndhd B-Qfﬁth&tfmdcﬂé-&l-caﬂﬁkkﬂﬂﬁﬁes,, 5-
can be synchronjzed éentralned to a new day/ ni ght

substrtvéfgfiﬁearwhlewépl‘%ﬁ%h?WI egrdirelated @nalagugsiag ihibifegs of human

s R PSR, B o PSGEL PR

therefde&msﬁ’ld; as gRrm&@hti&h 3gentd, lbepectally iUthedteatthent @A@O7Prevention of
91,.1055-1 cl ocks are essentia
dlseafeéranﬂ& Sﬁfdéﬁﬁsﬁ%“”i}%?thaqéea‘?enFﬂ&Wséﬁﬁe‘F‘egu| ate a
variety of circadian behaviorssuch as daily
fluctuations in behavior, food intake and the
2. D%*@E@ﬁwwkbeéytle as well as physiological changes

ctuations .in hod
t e er arur engé%% fﬁ%%%ag‘iér ?i@@ rr@%%or EUPE&EH ané{ %fmm
singlé&ﬂ}s% AianRayipear the riytivh paﬂii;ts\m\éﬁéonsﬁn%onﬁﬂtﬁﬁz,)an@eﬂa!; a period of
Genetic and nol ecul ar studi es

aboutf%?. dlaysf fleyerﬁlsg Bpkei ndemBranby das dythne ts caled! %a@av 6?9n0pka
RJ. & AT, Qf(lblﬂg) F608%at! AvQl gfidg’sﬁ 68, 2 2sb k).
rhythmeity hese studies led to recogn|t|on of a
pathmay that is closely auto-regul ated and conpri sed

a tran ptlon/tr ati.on- bas d.negative feed. :

b a(&llr(cafi% ﬁ)(t%ﬁnﬁ agepgenﬁr %Qisb( 1e§1§§§enégf 10l ?Qaffm %mrcadlan
clock daide preséat in FBHANViAGdaniBRRY inclRN Wéhur&Q}s A, d bacteria
Euﬁi Jp C. (1996) Néﬁ?on 17, 799- 802). Th egcggénsan bac

(DunbpehSnﬂQ%)f ¢lh96, 271 2801 Hastiogsill Waetad. Gircagiap SyyHims The
consists of two stinulatory proteins dCLOCK/ dBVAL
(CYCLE) and two inhibitory proteins dPERI OD (dPER) and
dTIJMELESS (dTJM . dCLOCK and dBMAL heterodinerize
form ng the transcription factor dCLOCK/ dBVAL t hat
pronDtes expreSS|on of tmo genes terned EXosophlla
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In mammal s, the suprachiasmatic nuclei (SCN) of the
anterior hypothal anus are the site of a naster
wob@isogise@l cl ock (for review see Panda et al, pCRO8AYN5/029306

Nature 417, 329 - 335; Reppert, SM and Waver, D. R

(1997) Cell, 89, 487-490). The SCN clock is entrained

to the 24 hour day by the daily |ight-dark cycle, with

l'ight acting through both direct and indirect
Physxoéqumfﬂl@log@al Paningvalns Ptagbesi @.L. Bd.Newral anld Integ@g¥§ Animal

s RIS DS M e B P non oo

Kondohslt ak (FEy) gelmﬁse msyezmm@ @emnvﬁal@dsaq@t gl ped) Sdatte 276,
are designated as nouse é nPerl), mPer2 and nPer 3.

763- 7% Seasman - Br B PN ePFfé‘sé rﬂe?ﬁﬂrelﬂﬁ%h (gEsndian rhyiEms are self-

sustalff cﬁ)ﬁﬁ Hﬁﬁ@ r%SP{(ﬁE@I:ls Jﬁgﬂﬁpﬁ]ﬁk&fss r1)(21't792£n°t96y5))‘nf?hromzed
eac each I'an Per gen€ encodes

(entrpnet) eo 2] n\‘Awtday/an ght odgane byl iendrannankad wigdelsrich abdphg Enat tethperature

v ey T KU B S!S PR RR IR 8% A

Rev. N¥RRIsEANS, I3l 193031 ARrba, @Qﬁﬁl Mogrhetli o, h09§1|11364 Clrcadlan clocks
hormol ogous to the PAS domai n of insect PER

are espeRiE fofanaimryng birhossdal ehythms m@eﬁula@\ﬂe\ta@ebmf cuncachen behaviors
such gyﬁ%gg%ﬁc%atlgbg ganCi:gl%v 01% Z‘goa 1Irﬁ€alééa;érg% t € s;e%g Wealg)(¥ cyﬂ\é oa{s\(x?e 1 as
physiologficg clﬁmﬂgeﬂu@ﬁ lis hbrione I’Sbc}teﬂiﬁﬂﬁﬁﬂd farthafiBERA 199 ltélh@drﬁure
LN response to |i ht (Zyl ka et al, i‘&)1998
(Hastg@gs 4 65257) Ig_qglds [EH9sec 45@;46éth}pert @ VET, @LR (1997)
Cell 5&5@7]4%8 Shearman, L.P. et al. (1997) Neur on 19,
1261-1269). The manmal i an honol og of the Drosophila
ti mgene was cl oned and desi gnat ed as nli m However,

re._.was, no ev eracti ons
ag ‘5’88 gad F’é’letCH ét“ ‘8§§+\@‘8§ﬁﬂ§§1@ ?‘1 nelanogqster 18840
eluci@HBATE68e bhaie fg@ ﬁgcﬁvéd"f(n%'h@%lh@f}%fﬂﬁﬁﬁélt aTﬁesre%BJd‘i"é%qu to
the function of PER-TIMdiners in the nol ecul ar

recogRBian ef gpagitw ayHbatia plessly avioaegwatgd amd edroptsed 2fpka, M.
trans&g)tﬁkxgralnglglggé%a%ﬁ %{re giﬂll}{% :%% r(r%b]alélg loé@iﬁ%é%aﬁﬁé%@?%}rgﬁﬂ 96, 271-

290; Daghp; NE. 619961)%1@10 ReopGeﬂehal) $Eged BRIl he. (1996) Neuron, 17, 799-
ﬁgnscrlgtlonal activity of the C ock protein (via
802). kg corpalsmegiseliiag circagiap pscillgioy @rlﬁroserrhl%c@n@ﬁtﬁpéw gimulatory

o O A By Bt ) o

dTIMELE&Se(dﬂHiMée dePOCKgankedBMALt kaeernmmmlze formshgdlewankcripasn factor

n subj ect of rruchlnvs at ion. e stryctur
acLG R RS LR BT SRS Ds R Perod dper
and D6pSsHit TimBlesN@kim). h@ltffﬁﬁﬁyﬂh@ﬁlm ol teesk WBkds B tr@fcribed to

negati ve elenents in the manmali an feedback | oop. PER

afforg Qﬂeb’é@ﬁe@& SHERang ¢l TIMy extspectively. tHee sevetpdhpyie theepyated products
dPElpgnd &'@M; l%@ﬁ?éd a?xtiﬂ g)?l? C;Jh;a{ﬁ%gcll nngt%? ?gt%klasrglope’acl% %Entlcal level,

nce
and form) hétemﬂtmmyha(t hﬁstanﬁlg&ted\/lnH) thetnualeus. (QRQ9 N iy @eleus dPER and
H\’ﬁgg Acad. Sci. 26, 15211- 15216% PER2 is .the
dTIM, Baptionedy negpiyese ‘ioise‘?f thelpPWR franscrigtipharoumylation offRER and

dTIM d‘éacﬁhgsBﬁmatwa{lé‘x?Bf »8dd BBm 'bglﬁ@‘i@éKﬁd@@vIRE pa?t@é%am (Zylka, M.J.

portion of the PAS msrlzatl n domai n, have
et al. Qrﬂ%ﬁ blgapni0y ¢ HAB- hthdLQWeeyl, R.Inet aiadZODO)gI&& d&%—l@l) The dper gene

has b%% Q/?xst? Ibg ﬁt ?esg Iy € %rnpﬁ\ﬂéﬁggggtrﬂlimg §EF"F{T§} ﬁ;{guns in a(ﬁ‘l?t eclosion

(the eﬁi@l@g@f@é bOtheaiiuld @Ityffrdﬂf’ﬂfdpu@ﬁ%dﬂﬁ’ﬁb?aﬂdﬂob&ﬁot@%tmty (Konopka,
dlcatlnathat nPer 2 may &Elate nmPerl in vivo

R.J., &ﬁ@ﬁgr Se(1944) %qoc qtgg’g)adwl A4 211581 16)7 Yisseppgputations of
has been shown to have a dual function in the
regul ation of the "gears" of the central clock
(Shearman, L.P. et al. (2000) Science 288, 1013-1018).
In that study, PER2 wasshown to bind to cryptochrone
(CRY) prote| ns and transl ocate to the nucl eus vvhere

. N |
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studi es have shown that CKle phosphoryl ates both nouse
and human PERl (Price J.L. et al. (1998) Cell 94,
wW@3009/623580 oss B. et al. (1998) Cell 94, 97-107pCT/US2085/029306
study with human enbryoni c3ki dney 293T cells
co-transfected wwth wild-type hCKle, hPER showed a
significant increase in phosphorylation (evidenced by

the st ud he . ,

P gBht bl BR8P ol S sy, i
nOnﬁWE& wetationy @erth easaarrthyhisphianydicbedvidRER a1l £08{1998) Trends
NewdSl & gg %ﬁ%f cell for nore that 24 hours, suggesting

5%8 043@[ on of hPER |eads to a decrease in

protein stability (Kessler, GA et al. (2000)

hburoReport 11, 951-955). Another study al so showed
&n pgmsealy diecy pm'chﬁERath)muqua msmp af theanteyiohB}dothalamus are the

t
51.te %’ﬂ%{r‘gggﬁ% ?B%w grsrrenv%wrngﬁ la e(t gg%&matur@g”, 329 -335;
ReplirgIS.M1ahd W88\83r41898 19087k @Rn, 8948Rl
Letters 477, 106- 115 Tzer e’, has begﬁj n%}{eé?%gﬁleoraﬁﬁs?mmmed o the

24 hpurdaybyithe ezﬁb'o]%lt'@éﬂi/\fé’é}? eihdight actig dhrasglabcptbtdand:tl aall indirect

h& '
e S TRIERR C P (oD il Nogh e agipas clook,
OXfQTéﬁCEItl‘eerrlstys%mstnwnﬁamu() nint the BONSofiroddakd, enréé Rby FBhk@hAavR been

M (1988) Science 241,

naker
iden(iBBo il ARCoR SRR S rmiySe PPbbim e ey o e, Th
protdif pRYIQEtY 90 thesd Mdmtaliah gem '(‘BPE U%E?‘Zﬁg H&’Eﬁg Eﬂ%réc' severil regions

this instance, reduced |l evels o e act|V|
of hqraalpgy OcFariy othes, §n¢mhph@3mhbaryf’at genn endcidas ﬁ)pﬂ:ﬁ&iﬁ&b{hya protein

PER pr ot | eadi
dlme@fzgtgkﬁ'[ nuc? e%rate Sgﬁ%n\%sta&ag e e gaeeﬁstég@p @eoteins PER,
ARNtbarel SIBE bl yo shigke ﬂx@ésﬁlh@tﬁfhaﬂyl gﬁﬁa{a@l@l dinhdizafidd Qolﬂﬁ}q that is highly

[ ved in regul ating circadian rhythm ci
hom‘g‘ﬁg‘w& tfterq’ﬁé Aempig ol prssr iR Rkt 49\8

Pepmessemged RNAs (;rlnRrNAs) and
pmtﬂE%g@lE gﬁlg‘%ﬁq&%@@‘e %D E@g&%ﬁ@% 't:lma?eil% H}Vﬁ}veg iy got)n positive

and regatiedie g atsonad {l therblobugidad c]onhltinlt bolfySaPER 1 s meER2Ds&late in

respd BBl A RN M O o SL Fodd R S, B, R T e T e (1997)
Cell 9E11085- 1064 Shei@iaat I.P0 O] @997—)@@'&9& ié%b@i“(}ﬁ@é’)s hgqnammahan

ut|I|tyfor the treatment of sl eep or noo ers
homqlpgsof thy Deptopgila 58 Fpg val clingd bud dssigateden imTgmnéidwassr, there was

ds tha al ter circadi
e e\h(%y Gﬁkdrs%éase on nft%a&%on‘ggﬂag%ﬂ% ) htoé‘? PRRgTvEH dn 26‘?‘1@(15@ and it
was soﬁgﬂtﬁtﬂ&hatd’ﬁbPERhntreﬁﬁﬁoxhs Baphsl/eqtplReHABRe ﬁﬁ%ﬁbﬁo#ﬂ’%@m dimers
h qgghqﬁ hor¥late t he _human clock proteins h
inthqeplap ol PrERaY UieqrrEsRalieh GrcaBREbEk (Skh. M o ., (1995)
Neur@IQZI rnansf esiye hniyid Hggﬂ]ﬁtﬂg PR hnqg J: eaqdﬁ[%#l%??qr@rpegative

ose of eval uati erel eva
feedbgﬂ@ that riepgulbicttbe Bfamsonpilmsrmaahta/ﬁtylmlf ﬂie(Iglysck Protein (via their PAS

u ceIIuIa say (33rd Annual Meetin
doma@ 2hwl$ %Kém? (fglc MIBI er:pz oBIEr SepEsS gegtnalgl L.P. et al.
(199%)N&1ﬁfn81928§611126&)$4 2, and 284.3) was devel oped in
whi ch circadi an rhythm could be nonitored in a routine

manner. The assay consists of Rat-1 fibroblasts stably

e C nshruct s _enabli ng, t he

o eE SR et G ERTE & bt DAl mAm Gl Llorfsup has
been qblr: enjearof much |11Wesnmamghl g hbytrﬁ&lﬂﬁﬁﬁcﬁﬁ’élbf st thBRIEHproteins to

u rase activit y_nonitoring out put over
dPERSl 8@/@@? ewgatloq- Fhat ilh?ﬂ%%]t:‘% #roteias Wloéldfgfi(ﬁm %megﬁyemts in
the m@QmAliAS 888k r i nt of .

concentrati on @(}j@p gg%}elnit% %?&gt@hgp@@?e |n6$?t8’re§ G%Hatlon of

circadi an rhythm and provi des the nexus for rel ating

CKle inhibition to circadian period alteration. Sleep

di sorders have been classified into four mjor

categories that include primary sleep disorders

(dyssonnlas and parasonnlas) sleep dlsorders

S o,
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in our circadian rhythmfor sleep and often results in
| ess quality sleep (AmJ Physiol Endocrinol Metab.
W@ 2008235882, E297- E303). Thus, sl eep occurri ngpoODusmns/ 029306
ci rcadi an phase nmay suffer 4n qualitative and
quantitative terns, as further exenplified by
alterations in sleep with shift work and jet |ag.
Di st ur bance of the human circadi an cl ock can cause
its ovén BERSCHPESY @éh@fegﬁwcgém bufngggnt ﬁﬂéenostp@m fochbgipg involved in
F ;
the 1@%&&%&% Q? snﬁgsgr ?’ﬁe?’?rg rggprBQ ggt)es ?;tféatg h6A941-15216).
PEthrsdhq:)motsn well craractarized aditein, andyh PRR hmmmt dll&()@’ndEWSBrd'"I ), lacking

o7 B0 SURELRES, S, Sdsthd o deprensie L sorders,
Clrca&ﬁlaﬁ Q?&i@ [r§n&§ﬁ§ﬁ| [Ha% é&dn%ybdtlgﬁ&w bﬂﬁ&’tﬂgﬁmmﬂ@o%ﬁ&é 88kness.

genera medi cal condition and

The @u@golaﬁlée inmiatisbesctherosil atingraessiomefbask giRee! aidmPdelis the SCN,
bclha S|f|e qr. depressi ve di 5o

1ndtcg{1§%tﬁlgt }’er rggulaf;’enrapé ﬁrrl 4N (25 g()?tcflz (r 1 ﬁ&é) Nature 400, 169-

173). oPEer \hueeeeamﬁcwﬁ teBaveR dual ﬁmcmrsmrtdefc@uﬁhen of the " gears" of the
classified as bg@olar | disorder and bip

centrgh QoftclShearTEnHng. B2 O Sees LHa 0] ha0Bods faepudy, PER? was
shownstsa gl ?actﬁtn@e (8P u@ete@&%ugl%tleceﬂ@to%e ﬁ&aéfé\ghéts CRY

di sorders hat are recurrent an atter
negamly)regdblpadewsmtmplckwde by the ®E®6KaandlBMA§ﬂ rpabettivadnscriptional

I pol sor om. N aner.gy, h rs La, ..
compg.e Gpph gueli RV RERATIUAGH the SPSUFR &3 o e Cock o3 posiively
regule@i ORI BiraKcApi @b e dtaatRhii A& MBIHARisHE PIIRSHhM®N of PER3 is

epi sodes that occur in a seasonal pattern. It is

poorlorneﬂeratoommpr an wlasmackpuimies psutylernsfeet oni ¢iedagianactivity is
obsexgz?%%?qgr ég%fggefﬂ’aﬁi% gésa%reﬁi §lﬁe$gte9t%3 %cLl’?e {n\elﬁl%gﬁ antthe cucad1 1an controlled

outptb ippﬂnlmyd (SiﬂWnsL Ra e6812Q000) Mph(Qelll BicdPI¥e 8269-627 €1t has been
E I|k n bipolar |l disaorder_ than _in_bipolar
reporiild iRy R PFPISBHiIoTAGh vityskh Sthen andbEEIPER 3 it v s & carrier of
mPERY QﬁmeRﬁB'bﬁﬁ AfenTBYo BHeSRicRES }Nhﬂ:hqgcﬁtﬁzaﬁfo‘? #d %e(flgtaﬁBn of
season. The wi nTer-type seasonal pattern appears to
circagian yignils in thatSGNIGeymede eanld (992) CBil 88,a198205; Takaneadest al.

i i.gher ' , younger persons are at higher
(ﬂm¢ﬂgﬁB$&gRW%AiﬁH@%ﬁ?@%sive epi sodes, and fenal es
conprise 60%to 90% of persons with seasonal pattern.

Seasonal affective disorder (SAD), a term commonly
usthespherylason ok the sempenenfsofshescitnadisn clsiok hes biean I@@W&?é@*d to

s B G OORC 16 AL R i e

regulé®s ﬂteilwols@:mzla cﬂcﬁgmﬂiyltlﬁn and tist d§dostryedithdvisvehgenefdoubletime
Di sorders' Fourt Edltlon Text. Revi si on

Ment
(dbt)vﬁ’gﬂtﬁﬁéﬁ@ﬁombée“%@ﬁw EKPRL) (Rricgddo et ak Uét%) Cell 94, 83-
95, KES@@ et al. Q@Qg’} €&l 5y, 977, emseﬂetrﬂuéﬁﬁ%QH Ae cg}gtrésgftnn an altered

when describing a seasonal pattern of major pressive
circadiph ghodlers. Nullgillotss af dbr rdwétondherpoplt@smhﬂrﬁatmn oftiRER aret ardrythmla
recurrent major depressive disorder (EE M Tamet a
Can. J. Psychiatry (1995) 40, 457-466). The
CMEHeaRirRaBin Eifak thodi ABRPPR%tE todSPT @fcSda¥ain Rirkes &qme) and
maj or depressive disorder, nmaj or depressive episode,
caseip kpnabeald (CKddks dBath ﬂ(inab:tsthalvabednl shdws o tiad tanPERla sndsdveral

f f d bed in DSM |V, P ff
i G A Bt DR CLRISpRher i DB oRR e g BRBTHREEe 1. ot ol

t g5l r r | I
S P o P P LT I R Uy o eyt bupen
embry@sp kidaey 293 10cdlisgbitranbfeca yvithKril ke hDHiE, nhPERI showed a
Affective D sorders (1998) 49(2), 109-1 17). The
success of bright light treatnent for patients with
SAD and maj or depression resulted in the proposal of
several hypot heses to explain the underlying nechani sm
of actlon for the therapeutlc effect of Iight These
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that corticotrophin rel easing factor (CRF)

hyperactivity (due to genetic predisposition or
wWEowsidsyo early stress) and stress i nduce a prPCEES2005/029306

| eadi ng to exaggerated and protracted sl eep

di sturbances, and eventually primry insomi a.

Circadian rhythmcity in CRF secretion under

S A RN CRLAL W
study, tHel ﬁh@sﬂ%%Y)QBﬂthPERﬁ 2004 haf2iré 59%0)&91)&61)3@%4@ houfdWRereas

gents that nodul ate circadian rhythmcity, for
unphesvélnmlaiecbbzPElhhr@ilam@rst@ﬂe mabercell for mawe thae 24 horsrsuggesting

phos ST 0T T4 G o B FEHERep i i 000
NeuréR épodf, 11,105 1r&f5¢r anctsr dtedyedlseshowedhie &ndefiere: GIFER1

i ncorporated herein by reference in their entirety

phosn*myxlaﬁlen byshGkleopplades ksth @ﬂpelas;rnmermenmn sl pyptein laetalalhty
t

(Vlelﬁz?r[ g]:ﬂ ?@6&1\/{ ﬁjc(;eeglcg ggéé‘é%é Takano, A. et al. (2000) FEBS
Letteﬁréum h@fﬂllk;ol - H-| ndol e- 2- car boxylic acid am des and

rel ated anal ogs that are inhibitors of casein kinase

le. This object and other objects of this invention

bepeREn ARER R bi ofcﬁ e éatﬁtt@bh@oq BB

i nvention that f f}mc 2 SUWARY Ge:gTHEgI @’\“ﬁ}gﬂ#%ﬁ}ﬁsapotennal
regulptpesenammisemtﬂ anpltinI |aU ¢R000ti¢rtca 288, 483-491] found that in the

Syl‘lafl g?()%ein} %e%;]sl %@%ﬁ%rﬁg&ggns 1%361{1%: (l%%l rr?utz?tggndﬁalpg M.R. and
Mendke W NQ88KWcidntt 2oabes 222Ardaaed!al shoRbhed AhAISS A8 in both

formula |1, and the stereoi soners, enantioners,
heterpzygenn28d)) and hemozysens anigrlsda) §).cirthisundancamgduded levels of CKle

act1vf|%{1ﬁalr gi?({ﬁgytslésg%'li# Lpli%gf}l?&g gﬁéﬁn f’tﬁl ?essuﬁlgglggf%h\e{ ?e)y,els a?rg 8ytoplasmlc

PER pmitdin tkading to Shh@cédmmﬂ‘pmuylﬁiﬁi dlferddodiredtlian ty@esd More recently, it
fornula I]  as armaceutlcal agents faor the treatnment
has b QiegeRdkibaL O IT Y f 80 S TEPIVER &M EsgHiah e cifediAg Bythmicity by

post-8%fiih nificagion ﬁ)?fnaﬁffﬁ‘éﬂiﬁh %ld& %%t9h§ RPERT %1& e?ﬁlﬂ‘ﬂﬁi {&&nacho, F.

maj or depressive di sorde di sor and
et al. HQQ@I)&EBS Letteso48%¢2,3),d A8+ 1§5be1‘hu$; mbrbaterss lnchlﬂllrlghmﬂjl molecule

i e S0 0455 R ] s e o

reset afé\wa@@dn slociePAP BRE®s6Y Bslo W ie alictadon 8y 8etadiak SR/ tRA3RS find
it t\g)gdr ome. Accaordingly, a br oad enbodi nent of tHhe"
utiin }{

i tresrment ofslear pemopddisodeispound of fornula | or
formula I'l: wherein Xis Sor S(On; R2 is NR5R6; R3
is aryl or heterocycle; R4 is Cl-QalkVl or hal ogen; R5
i 9U.H. paten®i6; SISB28\B 1; diRBodes sdde@tingmeBiods kydells RVidestify compounds

in RBis H G -Cioa CSchoaIkI
that ﬂﬁHz ?lrcagﬁagm)hlmﬁ mgbaser ey atest anp?eiza%eag s )t¥ of P%EP?IP gasein
kmasg‘l%ﬁ’d/&eﬁlﬁﬁén caB&h Tdrﬁgé’ £3 fé pﬂé%}ﬁfrﬁﬁﬁé‘%@ﬁ&na&lgfﬂ 5&6 oins hPERI,
het er ocycl e( C 2- C6al kenyl ), hydroxyCC
hPERZ; amddPER3( Eop em@plmﬁﬁm%ﬂwens @r@oeaarls@sqmiamohgzme and Perl or

Per2. %Ié/r tﬁe_ﬁnrég alfke élYl t(fnar %Vca)l}g? éf éﬁgg 1@&% %(n% C'),Kls 1Eitors to

circadigi Biotgyrd E{gﬁ-tﬁm@@ﬁ}idﬁ eéll]/dlér asSly (B8" anglu i M@cﬁﬁl‘gh%c ériNleurosci.,
the nitrogen to whi hthei/ are attached for
Novepdeps-déyd0e; Pﬂﬂsvgcteppﬁbe@r 3p.1, 384. b%ﬂlda?S"f%WaS Ee‘(flomé in which

mrcacﬁ% rhy% conﬁh 'be nM:ﬁ'itorea if air&ﬂg‘x n{éﬁner TT}R: as's_ﬂf on@ét% ff ﬁagi

y, Asn or n;
ﬁbrob;las;& sialdyj (S35 5>Tholed mMperd Alluc ommtmctatmmenMg thoer deaermmatlon of the

tautoner of.said c ound phar maceutjcal ly . :

rhy R R ot iF Mrer EBO I 1 Y P hb Rty cttting luciferase
present invention relates to a nmethod for inhibiting
casein kinase le activity in a patient conprising
adm nistering to said patient a therapeutically
effective amount of an inhibitor of casein kinase I|e.
Amother enbodlnent of the present |nvent|on relates to

o .

o, o S o
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON As used herein,
"stereoisoner” is a general termused for all isoners
woboosneisve dual nol ecul es that differ only in tPer/us2005029306
orientation of their atons ¢ n space. The term
stereoi sonmer includes mrror inage isoners
(enantionmers), mxtures of mrror inmge isoners
(racemates, racemc n1xtures? geonetric (cis/trans or
activigy by mogﬁﬁ@m&hgfamtmé oMerssvestl dayppbheiepeated meanwreformaiof the
assayﬁ%:gr{xﬁp héc?} t Boldgcgh%g?a;s%sﬁggntryf E}{eoc(r%lﬁmﬁg ipn- %ﬁ%enggnt effects of
CKlefinkidors omrmemlamfhyﬂﬂy ahdp@vRiRy tHeaiek i€ fog 14 SCENMnhibition to
CCur _as racenmates, racem c m xtures, individua
circadjpn perigklieEHBr s, or enantioners, or may exist as
geonetric isoners, with all isoneric forns of said
compounds bei ng included in the present invention. As
usHeephdisailers hiw begndlasSfiedimto (e thags cowgomed thatliselddé primary

ofgani c, chem stry .t o _denot SR eci.fic configur ti n of
sloep hegrfers( Ve @S ampeIsteeh tispidey oeaebied ViR hat
medi€aVpbydiktag th@ﬁrd@fs aad (érdafe@bry(‘(ﬁ'rﬁr@ios& §IBep9d1§dr§&l§ \brSeep disorders
rel ati onshi_p of group _priorities ( gﬁgst to second

that capwgs be plagtigpd @%Weaméﬁ@ﬂ@t datre Hyomary slorpdisordees dre fwgght to arise
from Qﬁﬁcgfda d?{%s?i?lg%@rg%r}—rﬂ?c %‘Yg s r&gn{zsﬁbl@tg{ sﬁégg-&lﬁzeeé’e%erlagoﬁ hat

config

(homemimiceswstlemd emiiseng (eireztdlmmlstem)oﬂ)ygsrc@mpa@re disbtdegsin initiating or
% st to secgnd | owest ) vi ewed al ong t he "bond

mainfeggk Hoim A e Prb‘?’?‘é(rlpi%mltji‘ Mersmla&)rcaﬁweys legpmess),

prioritization is rst based on atom c
not omedfelse srfecu“@dr eRrahary lmoomm:lsmhantaeuemzedﬂby ths persipteane (>1 month) in
nt ai ne

R T K AT R W W S T IS

sleepirlgi a@iocm&m&lﬂh pHimaM in€sn@ia dba@¥tSsihi il d@firesL6HifnPhPment,
Wl ey -InterSC|ence John Wley & Sons, Inc., New York,

includigg 4aytlrﬁe HetbHitrioss fagientio)and Spnespiraien, fatigne ndarelaize, and
danot

der AR Sh 5E CHELET Bp SORL RS

syndragiedshift work kliesp digsidernadvdnicsttieep pasg e;ciircﬁﬁle frar dﬁlld}&dlsliaep phase

t so that_the n car bon t mai n chai
syndrpiiedy ‘?’ﬁ%ﬂ%ﬁ %ﬁ%@ﬁr 2 W Agef ge Rt of PE@HP@@&%WH@%) 32,
680-6815 OlndivE i thi J0dFRH isRBp ?ﬁra@ll%?n S RIrateR Mt%&l@ﬁllness as a

functional (determining) group is on the right side of
percentage eésflbmtuac, at ertaii pclacbdsc)é aireadiamdky"(Dijk anf diocldey,théppl.

h
o 3 5.0 0 st A s
in oup¢irdadian &Dﬁhﬂiﬁbﬁéleﬁﬂiﬁd@ﬂ%ﬁ&esﬁﬂt@ﬁn Rid §ulityf s16p eR&IT rHyseI

0Si ti one (or nore) nobile atons and

EndOFlhn% M@%l? &%0@) @% }fzﬁ?ﬂrg%%)f dhugp $lesp Pecurieg putef gircadian phase
may § 24, G085 SRETRIA ALcS, LSRA B gyt lhrions n st
with gift phmk miod jey thgo Easthbancgr afithe hlmmrngro‘admmemm chociidasleep

ason 8 B0 R e RS o S B 5t it nd

CKIsWnlaki 'bB ubdtel for &l thdtrRdnt oAbk diséHisrs nﬁfd"ﬁéhicuﬁri}ydmcadlan rhythm
i sopropyl, butyl, sec-butyl, tert-butyl,

ﬂﬁmfh*ﬁ%m%ronethyl pentafluoroethyl chloronethy
chlorodlfluoronethyl, br ononet hyl and the |ike groups.
Al so included within the nmeaning of "al kyl", whether
ué‘éﬁbchdh@mﬂet@ raredipfiad img depressoredi il drd (runipolur @Bgretedn™), bipolar
. such as for exanple aryl (d-C 6al kyl) or
dlsoréfné% AP E\y% Fhé@@etls haged tkry(pt)ologrtgat 1gq:l|49q: mQead digprder due to a general
"al kyl enyl" as are defined herein below As used
herein "al kyl ene” or "al kylenyl" refers to a |inear or
branched, divalent, saturated aliphatic chain of one
to six carbons and includes nethyl enyl, ethylenyl,
propyl enyl, isopropylenyl, butylenyl iosbutylenyl,

-

narco®épRY, Fb?edtﬁm?@@l@féd%ﬁ:@ﬁ IRBFHAENGRadith AR @feﬁﬂb Hlsorder(, Iand dyssomnias
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As used herein "al kenyl oxy" refers to a linear or
branched nonoval ent unsaturated aliphatic chain having
w6 cao1023590 t 0 si X carbon atons |inked through apCEUBENN5/029306

oxygen atom and having its Tree val ence bond fromthe
et her oxygen, and includes ethenyl oxy (al so known as
vi nyl oxy), 1- nethylethenyloxy 1- nethyl 1- pr openyl oxy,
1- but enyl o 1- hexenyl oxy, 2- methyl-2-propenyl,

medigal gondiien a@{«\;wbgt;apce mdpcpchip‘emd @Gsgrder2 Qﬁp@@;@wy |d¢;yo9ders are

subcl%ss?f#cﬁ%?{%ao 8 d.eglr?sﬁgp s9 n&& ocf(g%(t’hy% dltSOI%F é d'pgrregsl“{ee d1soA%ier not

othelbﬁ@rbpbﬁﬁedm]ﬂ@%ﬁﬂr ersbmnsaaé sutRl6ifiell bpbipbiat I aRRatder ﬁlﬂi\/tblfi@lar 11
fwo to Six carbon atons with at Ieast one trip

dlSOfB%rn dat hasheeniobsirdghet e WEREFT Ge9398Al RALSH &A1 ﬁapplwg to major

f
e URILENG 0P 0 W B O s
bipolar hdizgrdet] am)d)b,lpcﬂalﬁii disyradet. oRnpmirdent hn&rgy;yiypmyomma overeating, weight

gain, tagﬁ mcr%ng(%E g%rsg@fd}a}gs éé{%}?@%ga%{% zgn@&}rgllsegr(%ésg\% c—(::"p|1sr]odteé1 t%at occur

in a SIBNRAEFaktkH. O lstemenésﬂ wsetﬂ&qrs@%Mttemg s Hﬁély R major
contalnlng fromthree to ei g ht carbon atons and

deprgspige gﬁgglet;shgt @gq:qypggant orclycbp td}qordenfg; (;ngevﬁry\mthm the bipolar
dlsorﬁé(rgl o&?%'a{%a‘%%ﬁ‘tén&g?r% ¥(% P]% mt%:re?fnlgerl] n 0 aIt ﬁ ﬁoxc¥er ﬂ?aélrnsl bipolar I

dlsortler dn kome gidivadudls e ohed oﬁﬁfaﬁtcairﬂhlyporﬁﬁhd épits@tﬁ:s @haypﬂbilibekaed to
ch alu n having froml to 6 carbon atons wherein ogne
a parghlgr seagopo d hg MaRsT-hoe SEasend  atters appeass Iy v th lil}rtb‘éFp age and
Ip
sex. %%gg@n%lyﬁéﬂs r\]"il{ hy lﬁ%g{i}ie'c?%;ﬁodﬁéﬁ{ )}891@06%% Ié%/el at fl“g%er risk for winter
deprelssm? dpleoqep,ramgybmalzs byrdpraseyqi o wyI0% nﬂpdzrh@slwmlesegscmabpattern

di h d f t
Seas b A0 Bl SR AUt EHUTGLS e Whing HleEHaes is 2onBbRe of
mood\@¥éraer thidMtize DRgRoEid R StaAkOEE M\mm&sm&m I@I@or%l@is‘iV (DSM-1IV)
carbon atons is each substituted by §@rox rou

(Amarican Beecdpiafiie msmtaﬁ@nﬁgaﬁgrwgu@anmnawm@k hvatiof isorders”,
F ourt%@i}ftgclfrﬁy)%g%ﬁx&%%?%%y\%aéy @f&[‘w %Q%Arag Psgchl%élc Ass%clatlon 2000) 1s

denofedbgithe tehe “tvéthredsoaslipatreml albley ldeschbfr@f aSsehisdnal patiRaDsS ojor
br.anched, npnov %gnt saturated al.iphatic chain having

deprqswwmsqdéfs i1 BIRP BB ATiSTORS DA ] FISOHEr TTeRHT<A BRI dRpTessive

[ r (
g AN gl o st oty (s
diagreses Olfdcmebmvmﬁjdbcadhyl majes dembssm;dlmdmmajan depressiveiepsode,

vipol EREacr Rt e orirapg Pisbip prts o deETT O SR

of up to seven nenbers in each ring, wherein at |east
one ring is aromatic and unsubstituted or substituted

wi Rafsients Spifering from mpaietedeprasyive diserdess, ingldientRthyy is
chara%{%gﬁg& @dre&ﬁlggﬂé d{é 8)9({1/\9@ %Qﬂ éi%np{vkxﬂ%t H%}f%%gﬁi LIS to be

pos1t@631| rkspoybiye @24 M6 aﬂhdrgpw(ll{nptke,l Tolutrat offfligtive Disorders (1998) 49(2),

trif t
109- gy ﬁﬁ’;@?&m Biighe ety %Fat@%ql\gxpa%eew Wl¥1h§éPo@z@'(r@J°@epress10n
resul@é'nlﬁmcex)proﬂism SENFAIE Qh@ﬁls Wéﬂplal%e underlyln mechanism of action
( Cl- Coal yﬁ , phenyl (G -C 6 Ey ),
for thghhfrme(u@p dﬁe@@tf Ihehty Iljhesmlhww)cyesandummy I“Q@adcan rhythm

hypot%&rls oﬁérXQe su es(fs g%dtl eg%q@s?n&tﬁﬁe %&?%ngﬁglﬁ%g?%ﬁﬁéﬁwsomated with

haséslﬁﬂin@rtkﬂep&lﬁﬁﬁian p&cefnhauk@f R8Yd sleep (H. MO RRNEMW ), Can. J. Psychiatry
Afluorogﬂgniql 2- bronophenyl , 3-bronophenyl

suppoyt of ]thq',lg}kolmt}wm ltglpé Hgrapyznd circadian rhythm,
trifluoronethyl phenyl, 4-trifluoromethyl phenyl,
2- met hoxyphenyl , 3-nethoxypheny|, Anethoxyphenyl,
2- am nophenyl , 3-am nophenyl, 4-am nophenyl,
2- met hyl am nophenyl , 3- net hyl am nophenyl
4- et hyl am nophenyl, 2-di net hyl am nophenyl ,
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met hoxybenzyl, 2-benzyl oxybenzyl, 3-benzyl oxybenzyl,
4- benzyl oxybenzyl, 2- trifl uoronethyl benzyl,
wW@2d0miotdssor omet hyl benzyl, 4-trifluorobenzyl, PCT/US2005/029306
3-fluoro-5- trifluoronethylbenzyl,
2-fluoro-3-trifluoronethyl benzyl, 2,4-dimethoxybenzyl,
3 5 di chl oro- 2-hydor xybenzyl ,
rono- 4, 5- di net hoxybenz
Chnmllwéﬁffsﬁw@%ggheth?@wyn B ylepressi vredisgers pauses meeigpmitant shift in

mrca?réﬂr? ﬁ]ﬁ&\élaﬁﬁ E@ch@é@f ﬁe ny Ivkl;lfe%s 8¥ ﬁ’#iﬁ%herfﬁ} é@ggﬁ tt1oe{1 eHd o£ tﬂ% phase-

Shiﬁidgfabilﬁqdofahehghﬂ thcrkpyd((mclsd?erlet aledlthed buﬂﬁﬁh’ﬂfdh@'dlology (2000) 526 (Part

5), P50 <Bin i ape i sty 000 B o () (e -

theraby AR KRR sREwit fbeac@!:l@é'teeﬁﬁ é%l%tﬁieﬁt thé Eﬁ@&ﬁenés@ ok Hfl§fharmacological
W thin the neanin are

treatrgerp@n;ﬂnorpiep@emvet glyq)rdel‘g.(ﬁh@qutteqthénlehn Psychiatry (2003) 64, 648-
653) Tfl 2 ?br X% f' ea%%%'i‘(%?ggﬂ aﬁ'él{&%%%eﬁﬁ i en_ljg_ﬁ%lu{lchlée fxpggted to cause

a mrc@ﬁ@h@xﬁase/éhlft,lﬁﬂ,subﬁ lhﬂiﬂﬁtloﬁ Représentda potential clinically effective mono- or
‘di aryl (C2- C6al kenyl )" refers to a Iinear or branched

“”m%%%U@QPEhﬁ”@ﬁ§§ﬂb$&@%& al i phatic chain having from two
to six carbon atons wherein said chain is substituted
by two aryl groups, wherein aryl is as defined above,
anlt slsaildibangted traosipep distyrtaecesis mdrﬁtanmcsgmip;orb dordeghyt pychiatric

oS B o PR LS P TGEed O bl Sk
are alcWRiniod fedtiredfideprtdive HbGHIGs Al Q@Bmﬁfaqg?ne MR idiGurbhike that is

free val ence bond fromone of the al kyl ene Cchain
frequenitprenerted mcleprbstioniachiming h@oméﬁ%@f dypressed patients (M.E. Thase, J.

Clin. q*sgng}%(%%é%%@é%aéd@ %lsl)ﬂﬁ 8- 3%% dAﬁ(éL?né‘iﬁan% %Vé E ﬁjjlpportg a common

pathoganasisGor ﬁhrﬁhhﬁs&ms@mmﬁ eh@mijdrdeprdssiveydisa@u It haDeehiptRksized
above, Ilnke a linear or branched al koxy noiety

that cogfogoRhingel 6%11& { yctor (CREY Iragtiviog QU0 Eweinaraspodition or
posmgl)'(igeggg?é{rl 3 Cii u%sé%ﬁ%ﬁl{lﬁ?éﬂf?{%ge%g%ﬂﬁﬁgﬁ g}(agk%ra%dqﬁf'd protracted sleep
distud!aycb@ anGeaeitoalyy prameryphsomyiare Chroadyan( dhgthmyitioxin) CRF secretion under

| et.hox and the. lik roups. As psed herein, e
nonsFSRY CoRIREY bl RSO B B0 Seep HakS Pirg oD R Ehardson
and TRt FACER P¥RhidryK200 D623 sippnedy; 39145 BEhadnal kit BhtRilate

chai n contai ning one to six carbon atons to a ni trogen

circadipp piyalraicHsvion gxanipe by anhibitipe aEeaspiokinase Iﬂmdmf casein kinase I3,
t
may B4R ARSI Re S8 Lol R8T SR BRSO s

t he meani ng of aryl (d- CBaIkyIan1no) are

phenyl net hyl am no_(benzyl am no), phenyl et hyl am no,
‘?’r@ ﬁ&lg-r?\%@ﬁiiﬁl T&faed 1 ?felﬁlﬁléoﬂel alE"em@P@Gf?ée hegeip bygeference in

thmrgﬁﬁ%bﬁ the term"aryKC -C alkylthio)" refers to an
aryl “group, as defined above, |inked by a Iinear or
branched al kyl ene chain containing one to six carbon

t |f at . h its f | )
Do S af pRigeLalig i et Ehetiate o e T amdipingple-2-
carbo&ﬁm&fe‘s KB Adukedl 3-BHydhicaidd | R DRAWoRBhINES bkl Rlated analogues as

benz§lth|o phenyl et hylthio, and the |ike groups. As
inhibyjers ¢f Ruman ﬁaseth@n«%Sé rlfhph%ewylaﬁlen ef thethyman chv(c tein Reriod

| —0) -
oIt Fe .o i B Sl SO g
and/og praypntiothefididensea lakig Ichsoﬁfeyd as@cmiiatbﬂatvﬁh olgy@heraladev@s system. This
defined herein, and having its free val ence bond from
the carbonyl (C=0 npiety. Included within the nmeaning
of acyl are acetyl, propionyl, butyryl, isobutyryl,
trifluoroacetyl, trichloroacetyl, benzoyl and the I|ike
groups. As used herein, the term "al koxycarbonyl "
refers to a nonoval ent substituent conprising a linear
or branched aIkyI chaln haV|ng fron1one to six carbon

oy . o
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benzene ring. The heterocyclic ring may be attached at
any heteroatom or carbon atom which results in the
w@e@ampo of a stable structure. The het er ocycP@T/UB200§029306

may be unsubstituted or substituted with fromone to

three substituents independently selected fromthe

group consisting of QC al koxy, hydroxy, hal ogen, d-C

6al kyl , C2-C6al kenyl, C2-C6al kynyl, trifluoronethyl,
objedt nind bther chjedthofkthis ihcRitibhiBecdi §Hpatenb &biythe detblidd di€ussion of the
. 6al kyl) NH acyl, - N(Cr C6al kyl)acyl, C(=0 Q(C
mvenfl-oéé%?trfé‘ {9WS-C(=0) NH 2, C(=O NH(C r CBal kyl ),

CC=0) N( C1- C6a|ky|)2, hydr oxy(d- C 6al kyl ), dihydroxy(C

2-Coal kyl), aryl, aryl(d-C 6al kyl), aryl (C2- C

al kenyl), aryl (UMBARYXQF TREJNMENBHYN and

pyrimdin-2-yl. Included within the nmeani ng of

het erocycl e or heterocyclic are piperidinyl,

4 -Thid| @ sat inde-witho®Re peictiyd of tBis 1ﬁ@dnb1@ﬂ11ﬁér@ilpﬁobmlemﬂethods for

4- di oxa- 8-azaspiro[ 4,5] decanyl plpera2|n

mhlbgm(g)gglmaﬁélagezlp hlﬂase I&_actfl‘fl r@m@p@h%y E%‘?Ih@f}fb@ uman clock protein
peno%_(l?l?lgkt 0)?( 9152){ aOny tlafﬁgpdsglfglgcéécffﬁérf of the central nervous system
assocdated/withitlth distBrbphgd efdhakimyn (;1rcad1an clock such as, for example, mood

disorééré%&?ﬁr?%‘lngr 2 enrgslsgv_ gﬁ%ééeg;l%ngélia'r I é]égrégxﬁ%}{giel)rllbrg:a% :d%,sprder and
sleepRidor@drs Hichding egrcﬁ&ﬂﬁ er R tslkeh RILoFdRE ﬁl'cﬁ‘ ¥4, folPdiagB®, ¥hift work
pyrazolidinyl, imdazolyl, imdazolinyl

sleepj dagoadez alet 1B syndromgrddagnced p&ﬂeaphmlsyncbymle mldl delayed sleep phase

synd% thgtéc]' %ln’ﬁeﬁog%&s%ﬁlog ?8(” § atleltngI azegfi olf 20 gr%?ﬂt &t}h%;flpeutxcally

effectisoirhoaiz off y lcomgulmaiL@fbﬂmnyl i sot hi azol | d| nyI
i ndol yl', quinolinyl, isoquinolinyl, benzinidazolyl,
thiadiazolyl benzopyranyl, benzothi azol yl,
be I :
ﬁg&}‘(ﬁﬁ%? ggg E%ﬁ#)odl)a/}eﬂf 1’;}%% o é}r]%on& ﬁhﬁr@w&’f I thedlod for treating
a pattemt sudifeyidg (&pyr adiptase bhdletmylbr; arﬁelmrﬂte«bbh irdhilyition of casein kinase Ie
enzothlen thla lin oxadi az |..and 1-
sctiviy ESOPETS SRRy P A 2 t?qrwuaf@bypeéfe%e gt of
conmﬁaﬁ@bﬂmnhhgqtern1 heterocycle(C 1- Céal kyl )"
"heterocyclic (G -Qalkyl)" refers to a heterocycle or
heterocyclic ring as defined,abBVe |inked by a I|inear
or branchedal kyl en haRg-eQnt ai ni ng ong to six carbon
atonms to a carbon at o Het er oat om sel ect ed
fromthe group consisthgfg ok O N and S. |ncluded
wi thin the neani ng of heter@gycle(c Coéal kyl) or
het erocyclic(C 1-Co6al kyl) are 2-furanmethyl, 2-thenyl
Wh@?@- t hi ophenenet hyl ), 5- nltro 2- thenyl

i SARE R R (AR Mo gr Sl AIET M ch e o

héYm 18(O} her 1Brwheréiatds Ocysll ?;,( C 2- C6al kenyl )"
"het.erocyclic (C2-C6al kenyl)" refers to a heterocycle

ortHéterocyclic ring as defined above |inked by a

i near gr DrAACHRULIRACY 8t GitkitiiRAli Bhed dblcpizat i C

chain having Tfromtwo to SIX carbon atons and incl udes
3- (2-furany)) - 2-Garselseny.,| -

3-(3-furanyH§-2-Q§§pen-l-yI,

3- (2-thienyl pen-1-yl, 3-(3~

thienyl)-2- pgopenmhgyh 3-(4-pyridinyl)-2-propen-|-yl,
3-(3-pyridinyl)- hﬂg gpen-1-yl, and the like groups. As
used herein, the ﬁhﬁOMeterocycletC}Cealkoxy) or
“heterocyclig

het er ocycl | C oy ng&ggllkgf)?xgubaﬁtﬂg g&g% s?ihngd gfftR%X? oxem8¥e of:
or branched al kyl ene chain containing one to six

carbon atons |inked through an ether oxygen atom and
having its free val ence bond fromthe ether oxygen.
Included within the neaning of heterocycle(C -

6al koxy) or heterocyclic(C -C6al koxy) are

T



fluorine, chlorine, brom ne or iodine. As used herein,
"P'" refers to an al pha-amno acid in either the L- or
w@2@entisgur ati on or m xtures of the L- and PCT/US2005/029306
D-configuration including tihe racem c m xture and
having its free val ence bond fromthe C 1 carbonyl
carbon atom of the am no acid. Al pha-am no acids (and
their accepted abbreviations) included within the
definition of P aje glQdione (Ay), alanine (Al a),
valine (Val), leu ine(ELeﬁ% isoleucine (He), serine
(Ser), cysteine (®ys), it B¥i ne (Thr), nethionine
(Met), Drol ieerbéicR) undiBsitmlealod Bttt &\ th ohy bOBbRSF:
(Tyr), tryptophan (Trp?, hi stidine (H's), lysine
(Lys), argine (Grsglkyl, asphstiiutedagisabstidgpd withlone aninere of:
acid (glu), aspaﬁ?ginqjﬁegn) and glutamne (A n). Wen
any variable (e.g/, aryl, heterocycle, Rl, R2, R3, R4,
R, R6, R7, R8, Ri), X)Coglkokg nore than one tinme in
any constituent or in a conmpound of formula I or
formula Il dP thi-2keEntion, its definition on each
occurrence i§ ingggendent of its definition at every
ot her occurrénce unl ess indicated otherw se. Also,
conbi nati ongl)of sabsgentarents and/or variables are
pernissibleggnlyégﬁﬂguch conbi nations result in stable
compounds. us rein, "treat", "treating" or
"treat mpnt " ¢ ,ehRKE uhQibsfituledVr 84Sk tB with@ns 8AFRre of:
di sorder or condition fromoccurring in a patient that
may be predi8posdd-ekythe di sease, disorder and/or
condi tion, t h et been di agnosed as havi ng
ity (il) inﬁﬁbitﬁ%jg%£é%sease, di sorder or condition,
I.e., arrestdng i@H, ¢evel opnent; or (iii) relieving a
di sease, dis%rder or condjition, i.e., causing
regression ¢V t héry; wesybsiitutgd epsubshtuleddwish oRGordNeTeOn
As used herein, the t patient” refers to a warm
bl ooded ani nal sdgh agﬂghﬁgﬁnal which is afflicted
with a particul ani)di sdaselkoxly,sorder or condition. It
is explicitly unde{stgﬁ?that gui nea pigs, dogs, cats,
rats, nmice, horsé¥ cattie, sheep, and humans are
exanpl es of ani mals WHalygen,tdie scope of the neaning of
the term As used herein, "disease” refers to an
il ness, sickness)or aWRiRterruption, cessation or
disqrder of body functions, systens or organs. As used
herein, "disorder"” refers to a disturbance of
functi dj, stCEEHNRERDsr both resulting froma genetic

or enbgﬁologgggbg;lure i n devel oprment, or from
exogendus f aci >such as poison, injury or disease.

Aq{2q§39drg§&p(grr@1_3"a};<§,pditi on" refers to a state of
be%ng, heal th or physical fitness. As used herein,
" gt ophydragérs C sk or Coxcytlealpylevent i on of di sease. As

u erein,. e term."sleep disorder”, "slee .
g S g RpEpuiind, CPBafrelS! EknopRuGHh pasubagnted o
substitged whtdraie br nida€of: €r m "i nsommi a" neans the inability
to sleep in the absence of external inpedinents, such
as noi s8, brGigRikyhight, etc., during the period when
sl eep oul ¢-n |1y occur and the inability to sleep
may va?§<inqagg%gg%fron1restlessness or disturbed
sl unber3)to OKurtail nent of the normal | ength of sleep
or to q@sol t e wakeful ness. The term"insomi a"
i ncl udé pri D% somi a, insomia related to a
ment al 5§i songeir?, subst ancei nduced i nsomi a and
circadian rhythminsomia that is insommia due to a
change in the normal sl eep-wake schedule (shift
changes, shift work sleep disorder, jet lag or jet |ag
syndronme, etc.). As used herein the term"primry
i nsomi a" nmeans difficulty in initiating sleep, in
mai ntai ni ng sl eep or having restorative sleep which is
not caused by a nental disorder or due to

' N I | Y o M L L T D Y
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As used herein, the term "pharnmaceutically acceptable
salt" is intended to apply to anysalt, whether
w@e@eiozassd y known or future discovered, that iBCTESINY29306
one skilled in the art thatttis a non-toxic organic or
inorganic addition salt which is suitable for use as a
pharmaceutical. Illustrative bases which form suitable
salts include alkali nmetal or alkaline-earth neta
Oh HPERISABST Sl CRARIOMGB R T#HTMHE Oa3 Sulpmerciseidspimpeund, or a
pREERESI U PUClpbRSs yRpTgRNI @ and aliphatic, cyclic or
aromati c an1ne such as net hyl am ne, dlnethylan1ne
triethyl am ne, diethylan1ne i sopropyl di et hyl am ne,

pyri dj ne and. ustrative acids ich form .
C YAt eten i ent Rein qies R oG Hetents Seifoddor Bibling casein
kinas@X@Adivary iRY QROGH kOhpAsin DY Eh R GG o s8idlphHEdtG therapeutically
phosphoric and Iike acids, and organic carboxylic
effechiv¢ aounioha gampownd Q,ﬁfgn@ﬂ@l cu@@tqrqplsqmqypamagtlomer a racemate or
a tau%n?’e? 8}’ éa? (%rﬁ‘?édn% %’ ]i;ﬁja%g%egggarl na{cgépn%i saép thm‘eoEumalr 'c,
hydroxynalelc and di hydroxymal ei ¢, benzoi c,
phenyl acetic. 4-am nobenzoic I OX ben20|c
Dthyan: | ST AT R PESCRAPTION OF THERIENNQY i c
2- phenoxyben20|c 2- acet oxybenzoi c, nandellc and |ike
acids, and organic sulfonic acids such as
medAhesed heteigristereolsemeene 8 gkficyali tcmanszbdpfot al isemessulffimdividual

aci ds. As.used.h e rase "l.engt he
molefiips s et Y it erieuations aPBRE Soums iR dbestor hg farfstereoisomer
incluliédt iR imBeS MBAErs $QTEn NS eRY, @ik furdsbfniRo GBS 1EJiﬁ'$rs (racemates,
occurs regularly wth a frequency of approximately

racentiq ERX ees).\geometts(Fis/trang ouBEd isearess, and mmemfeo@mpounds with more
h eH
an ELIELEOL A8 68 A3 AP DML ISR, Bl T
compoundesihd pr@tend droaghSon gy have asyiinidiriacdntees| 63t upis racemates,
appr.oxi mately once every 24 hours. As used herein,
racemmi X (pEese i adHal g5 IETeQESOmSTS, OpRRHARETS PTUBRY GXist as geometric
isom&CCFRL AP} BmeAE ‘férﬁ{s of rs%ﬁ%ﬁﬁi'pB&dgrB%% 1951@5&33&%{% #&Qént invention.
excipients useful in fornulating tHherapeutically
active conpounds for adm nistration, and which are
supstantially o) non-sensi ti unde .
e gRE YRR i Rer ShrBRON 145h b prebieemistry to denote
speci€i¥ Goifi @iRdtfon! oF abBLBT dBnfe@ A TRY ek e RS Qledfis) defdts BMMat configuration of a
chem cal properties of the active conpound, the chosen
chira} ¢ntes woth alaekvise relationshipef grelp prerites:(AtEhes to second lowest) when
C &
view QL AGTPEEAONS bl RGO 5H) CHRORSSTRAIES e o
conﬁgmt‘nmpof atldrhl carter vaitlc ® oposértiookwise Rdlationshi@ o group priorities
arnace Elcal carri.er altqgégh t he conpounds are

(righBRt A6 S008I e eed topardityg Igyest priority group. The

priorftPEBBLYES bastidbhos @é(ﬁ.l néeﬁ‘ﬁle@ RHRR & PH@nt‘?{atl@ﬁﬁé ﬁ'x@%based on atomic
I'ngredient can vary trom about 1% to about

numbge lg lerder B d@@%lmr@m ralmb@r)s A hetingreayl dagopssaom (DfrprIOhIItlSS is

conta % R g’?e}‘eleo%réfml(? ay I% Fb?gaenﬂ%] Eﬁ M V%m%t g.ﬁ%lillep %amMEl H. Wilen and

Lew1€ N Meinbigt, aditdrs)Wiley- Eﬁ@khémr Fohho1en& Sdhksf @Bl NedcY bk, 1994.
TsC (para-toluenesul fonyl chloride), hept (heptane),
DMF (di et hyl f or mam de), NWP (I -nethyl -2-pyrrolidinone
or : 1RY. n > ~
i SIS E?%EE%F Yclafl% c()ﬁ)c() F.‘§)’C§Iyggfa, Bia®lder KD, s%tgﬁ%%pﬁ&oﬂ)e ded herein to

denot(elab&luﬁe aaﬁ)gurytd)dm Efpedially witthereferened @ amiﬁBdes In thls system a

Flschg: bl ¥ Cl 0 élgg@ 04 @13{;@? gpgll%% i car#)?]n %thﬁm@m chaln 1s at the
(n1nutes) h (hour or hours), WV (ultraviolet), LCMS
(l'iquid chromat ography mass spectronetry), t-Boc or
Boc (tert-butoxycarbonyl), Bn (benzyl), t-Bu (tertiary
butyl), i-Pr (isopropyl), TFA (trifluoroacetic acid),

F[wc (acetlc aC|d) EtCﬁc (ethyl acetate), Et20

o~ /7 4. 1. 1N ™~ ~—~A
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heterocycle; Pis Gy, or L- or D-Ala, Val, Leu, He,
Ser, Cys, Thr, Met, Pro, Phe, Tyr, Trp, H's, Lys, Arg,
WA@e/08dsy) Asn or A n; mis 0, 1 or 2; and n iBCL/USL002029306
or a stereoisoner, an enantizoner, a racenate or a
taut omer of said conpound; or a pharmaceutically
acceptable salt thereof. One enbodi nent of this
i nvention relates to conpounds of formula | or formula
top. {The predixeé D ixuged tGrepmgn&r;& abnobuel fordiguragiontolfiittes isomer in which the

el.at es n for I | or formula,, .,

funcef REELE BT ) TSR 1 SROR BT e PPl iR
that offthd RoMer iweith Dis srelhatle® to conrpounds of formula | or

formula Il wherein Xis S, RZis NH2, mis Q and R7 is

CHONREPRAISTCAR o M A dRYHRMErBN 1Ts 1 Wy saetigencesif e éor more)
comﬂo‘ﬁn&@t’ﬁ%ﬁgﬁfr&% egg{ %@dgx‘?%h?/ g{t(l}'_ékﬂgé?g{] & e\é@ﬁfn@% mOBiR atoms and
in elec@6mdisyributidhefor engnuieidketo-enol tautomers or tautomerism.

| - met hyl - 5- net hyl am nonet hyl - 3- phenyl sul f anyl -1 Hi ndo

e-2-carboxylic acid amde is a representative exanple

of Agugeamprim) daRf1"freferstba shtupitbdlifeat BELRAARA cBhintalibRatic

enbodi nent. A further enbodiment of this invention
hydrq@rl@pﬁoumhaw%@m @5e tofivaaaben gems.andincludds metkylesthylxpropyl,
el 7 NR8R9andR1is H A
ISOPr#)ﬁPflt uéﬁzgér?goo rr%:?ﬁt[% dt?’l a?‘ﬁltl% hkev%r Athon relates to

conmpounds formula | wherein Xis S, RLis H R2is

NH2, mis 0, R7 is CH2NR8RO, R8 is H, Q Qoal kyl,

@A@@ﬁ%bﬂﬁi kylkox %@fe@é(ﬁb(a%ﬁnﬁﬂinkwb)stltughthyﬁﬁp&Yr(sgts of a linear

2-Coal kyl) or Cr 6alkoxycarbon | and RO is H The
or branshed kg herisaingdso raloee Foehycenshanaatome hemmmelgh\m ethienoxygen

stom 38 HERRE S5 foe LQTse MR A M et pryest includssgmspps eony
prop@gi, toprwpobey, butoxy, sec- butoxy, tert-butoxy and the like groups.
(2- car banoyl - 3- phenyl sul fanyl -1 Hi ndol - 5-yl et hyl ) - car
bam c acid tert-butyl ester,
5- met hyl am nonet hyl - 3- phenyl sul fanyl -1 H i ndol e- 2- car bo
XYAd GscaGbfbipile 88 m "C;- -scycloalkyl" refers to a saturated monocycli¢c hydrocarbon
3-(3-chl orophenyl sul fanyl ) - 5- net hyl am nonet hyl -I'H-1 ndo
ring Jtiaicmre egriarinB iftonndiref tarsixdearbon atoms and includes cyclopropyl, cyclobutyl,
cydoﬁg%ggggﬁggﬁgFgggg%ql anyI) 5- net hyl am nonet hyl -1 H-i ndo
am de, S- phenyl sul f anyl - S- propyl am nonet hyl -1 H i ndol e”-
carboxylic acid am de,
ut m noret hyl - 3- phenyl sul f anyl -1 H-i ndal e- 2- car box
yv‘? u%é %afegm B‘é(p 4. p“gnfrgﬂa%frﬁ%%ﬁaé% mon%ycaﬁéwcga o tricyclic
carbo%rﬁrﬂg df'ﬂ'lp'tﬁl dQ)ef neriEr P4 R ﬁné%&rﬁmagféast one ring is aromatic and
am nonet hyl - 3- phenyl Sul'f anyl -
unsubsHIutq:djm sabstitutgd mostyfrérs oae fadtheasi sdbstltuents selected from the group

consétllr%) tcrérglfog( ché % &p F?lgg%lcﬁ@—[ alﬁ‘yﬁ’hﬁ”& -3a yl)z,n %d Ci-

5a1ky5ur[s(18$th1¥td¢ﬂ @mxblnﬂnysar\mqyaﬁ d'lr)/rhore of OH or C)-salkoxy. Examples of “aryl”
met hyl - et hyl am no) net h - 3- pheggisulf

or “Aé’ﬁmcluiiﬂphﬁtyél napbthyh 15trby onep}ﬁl@)ﬂ@n pdenyl. The term “aryl-(C;-

5a1kyfcj_l nl&/l%l_%fl{%’f ﬁ'%g?ﬁl eﬂth?lt Qﬂetﬁlp%énggpggﬁggnﬁg@l Jb'eﬁiﬁi' %Hé(rlﬁé‘ﬂl{/l, p-

car box
meth&eybeRzy3-pdflhgrdbenzy paraiyy-Llaorabeayit hyl | - 3- phenyl sul f anyl -
| H i ndol e- 2-carboxylic acid am de,
5- ethylaninonethyl 3- phenyl sul fanyl -1 H i ndol e- 2- car box

C d amd

S AR hEisiy vy a5 b5 esodinsengn brpnabpd aepiaicd alihis
hydroPhiblo ghlpthad et HR e o 57 sacbon atoms atsched 9,3 carpny] (£=0)

carboxylic acid am de. Amother enbodi nent of this

invention relates to conpounds fornula I wherein X is

S RLisH R is N2, mis 0, R7 is CH2ZNR8RI9, R8 is

aryl, aryl (G -C 6alkyl), heterocycle or

carbanDyKK}Cbalkyl) and R9 |s H The follomnng

o . o o
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within the scope of this

enbodi nent : 5- (4- hydr oxynet hyl pi peridin-1-ylnethyl)-3-p
wheovglosishd anyl - | H i ndol e- 2-carboxylic acid am Ber/us2005/029306

5- nor phol i n- 4-yl net hyl - 3- phenyl sul f anyl -

| H i ndol e- 2-carboxylic acid am de,

3- phenyl sul f anyl - 5- pi peri din-1yl met hyl - Hi ndol e- 2- car

l.i c. acj
mmegv %fé haxingd eaaf?ef? bom from thegaanyLaoite nThs s appl - includes
eh@ de,
acetywrgﬂgnyl sul @19%% (gf1 ggirtlgfnﬁg%n 2-yl - pi perazin-1|-yl met
hyl ) -1 H i ndol e- 2- carboxylic acid am de,

3[%4_5%ﬁ_hgheny'la f:roe&cqéé la%rg%l e}[o%g/élgc"l algggg% e]S ?fo merXbered
moncfby(:l?c @radti!ﬂém-yﬂﬂﬁ SV e Uic&a&yﬁetérb'l:}l'clﬁd @inFEWI'MéHTEtehMér)sa{urated or
4] di azepane-| - car boxg(lwl c acid tertbutyl ester, 5-

unsatPgLatqij andyapsonsisty phear atgmé pr@qllﬁpguprfe ta Hyrpe heteroatoms selected
from élﬁ'é( « E@l&fﬂg}%’t{lﬁ%%ﬁ@?@ dyn?irsg X ngl} H‘Flihe nltF]Oﬁesl a%d meur ter afoms

may aptidnallyHbe nxildized,%ndahémm}bgemhaﬁbatommdyeoptlonally be quatemlzed and

inchudl PV EES i 61 9B PSS ) P ot oe i petrdel Enests fused 0.
benzdrtrirfly fiHeMeRBRSBNE hH% RAY d&laflachbd ¥l Wﬁbyérl)atom or carbon atom which

- 3- phenyl sul f an H i ndol e- 2- car Boxyl i ¢ acid am de.
resulmn@thweaélﬁb@é R te sruCturg. s‘Exampéfmqf@nch teroewlicglements include

. | H,.. i
piper(ETbpHE 51 T BuntsulEh Pefhobipefiamy. ZesloByeiidioy, -
oxoaﬂapyd}(l Chz€p1ﬁ9l| fsyrirolyl, b?ﬁ&ﬁ(ﬁﬁjﬂ@bﬁh@’lﬁ playodlidinyl, 1m1dazolyl

Ikoxycarbon | and Ris or heterocycle(C
1m1dafo@g\2

: ygif3zoligpyyl mﬂwwylewnﬁmm&nxdf@md@@wb em@ﬂsﬂve
R e N

qulmwhdnhybmsoﬂaazohdmyl indolyl, quinolinyl, isoquinohnyl ben21m1dazolyl thladlazolyl,

benz & Cali,g) pmg(}/ {11@;({19{;5?%0 %ZSo{l)a,:%ryl tgfrlal}?)gdo ofuryl ll)errrlg(t)gl}‘/axgyl car

tetrallﬁldfdiﬁl&ﬁlﬂ @ﬂhﬁb@%ﬁbfﬂlﬁm?k ﬂﬁ%ﬁbfﬂp‘égilﬁyl af¥ntorpholinyl sulfoxide,

H i ndol e- 2 carboxyllc acid amd
amgprpholingil sutfgperiagd ogpdiss)ytet hyl ] - 3- phenyl sul fanyl -1 Hind
ol e- 2-carboxylic acid am de,
6- [ (4-di met hyl am nobenzyl am no) net hyl ] - 3- phenyl sul f any
I Ad—hsieddleiem ZhalegdnOx'hal"oradkald" fufire e a member of the family of fluorine,
ér enzyl am no) met hyl ] - 3- phenyl sul fanyl -1 Hin
Chlorﬂ’ﬁi 021”&%‘? 8%Fi ¢ acid ami de,
6- [ (4- met hoxybenzyl am no) net hyl ] - 3- phenyl sul fanyl -1 H i
ndol e- 2- carboxylic acid am de,
6 ‘{Vban amomnbbhz(ylgam)dd)mowﬂe] R3, Rh&dyRs i, fady ktcl)tdeturs more
than 2ecar hox ItL ¥ ]?1 his,i t
AT BB IR ar T S RBA e iSRRI LadpGaien phesch

occur@iélce 152mﬁéﬁelﬂﬁé<1ﬁ|o|f @&s aéfikltigihttes, cither occurrence. Also, combinations of
( bi phenyl - | met hyl ) am no] net hy

[
SUbSt}tU%ﬁiJH@/ﬁfl \@up lahgre peppisyiblsloalyzif é@n%mmhlwoae regulain seble
L43- ni trobenzyl am no) et hyl ] - 3- phenyl sul fanyl -1 Hi nd
e-2-carboxylic acid am de,
6-[ (2-ni trobenzyl am no) rret hyI ] - 3-phenyl sul fanyl -1 Hi nd
oIe 2- %gboxyllc"a0| .
§ i aftsAt ’GtYF*(tngt PY ftFW?fﬁequWB‘énzyl ani no) net h

yI] | H 0
B Y P RAREh Mo occming i paont fhat may
enyl su Ibfeawngdlsnosbd todbe¢ disease.alitnudariand/oacomtlition, dhet has not yet been
6-{[ (2- tho hthalenI-yIrrethyl)arrino]-rrethyl]}-s-
phenyl s Vi"&dl e- 2- " carboxylic acid ami de,

6-[(2, 4- d| rret hoxybenzyl am no) net hyl ] - 3- phenyl sul f anyl -
| H i ndol e- 2-car boxylic acid am de,
6- [ ( 3- phenoxybenzyl am no) net hyl ] - 3- phenyl sul fanyl -1 H i
ndol e- 2- carboxylic acid am de,
6- [ (3- nmet hoxybenzyl am no) net hyl ] - 3- phenyl sul fanyl -| H-i

comp@rx
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acid am de,

6-[ (4- benzyl oxy- 3- net hoxybenzyl am no) net hyl ] - 3- phenyl s
waoikdoanydsed H i ndol e- 2- carboxyl i c acid am de, PCT/US2005/029306

6- [ (3- benzyl oxy- 4- net hoxybamzyl am no) net hyl ] - 3- phenyl s

ul fanyl -1 Hi ndol e- 2- carboxyl ic acid am de,

6-{[ (5-nitrothi ophen-2- ylnethyl)anino]nethyl} 3- phenyl

sul fanyl -1 Hi ndol e- 2- carboxyl i c_aci d am de, %

[ (@) carlﬁblhﬁwg-asilﬁﬂ@éﬁa_\fils@{ﬂef ahganditign, hetoRrr@ting it Beyalgpasgnt; or

n t C
STy LR Bl CesB oo Y bR Sl causing egpyion pf thg disease,
dol e- 2- dlafrbﬁ)aylli/ioc caradition.
am de, 6-[ (2-fluoro-6-trifluoronethyl benzyl am no) net hyl
]-3- phenylsulfanyl-lH—indoIe 2-carboxylic acid am de,
6-A4 Lsréd (h%re‘ﬁh |t196r t@ﬂﬁ GE%f f"fere?snto% W&%lggéédaﬁﬁrﬂg}sﬂaﬁ 24 dhammal
- 3- phenyl sul f anyl - i ndol e-2- carboxylic acid am de,
whicl 4s{a{fflictdglem1ﬂem estmllcﬁlan@llsedseimwd@lor 2onyditiat. hiy fis) eaapilmd}/mathtrstood

that %1'1#6:& éngshg s ra syr|r1fc|e: 'tdrspeg oc!a?tle shecéa?f},r a?n%)i}{llnlla%s areI examples of

amm@lsihhﬁlhrsﬂléicéﬁetdmlﬁéiﬁl@ﬁnﬁgUftﬁ@téﬂhﬁ' ) am no] net hyl } - 3- pheny
| sul fanyl -1 H i ndol e- 2- carboxylic acid am de and 6-{

[(5 ni trofuran-2-yl met hyl ) am no] met hyl
|H
A e hbe iy RS et ALmy 4 Bk g 8, Sssaron or
disordamyl budy Surictoms, kgstdnis avteegaisn X is S, RL is H R2 is
NH2, mis O, R7 is CHZNRBR, Ris P and RO is H The
foll ow ng conpounds are representative exanples within
t h&s Seamere, "HRbRIcLTERA tﬁearﬁlsturbance of function, structure or both
éz anlnoproplonylan1no)nethyl]- 3- phenyl sul fanyl - H
resulilmgj P azgmagtrl@@txqmbryolagmcfam gredevelopment, or from exogenous factors
mmha éél an1noa% eIasaemno)nethyl] 3- phenyl sul fanyl -1 Hind
X H%%%§I|c acid am de,
6 [ (2- am no- 3- net hyl pent anoyl anmi no) net hyl ] - 3- phenyl su
fanyl -1 Hindol e-2-carboxylic acid amde
2 %qﬁls,q:gﬁl@mnan eendafiqn” selers tg astatelef being, health or physical fitness.
-[ (2- car banoyl - 3- phenyl sul f anyl -1 H i ndol - 6-yl net hyl ) -
anide],
6- 4§ (<2d detang-"Brophidakiatimifers to/thy preventiory badisaasd. met hyl } - 3
- phenyl sul fanyl - | H i ndol e-2- carboxylic acid am de,
6- [ (2- am no- 3- phenyl propi onyl am no) et hyl ] - 3- phenyl su
f @Qé/ hseli ettt Sheéredn CQEQPNYrHE" 2G1edp AMORRS" or "sleep dlsturbance
6-[ (2- am no- 4- nethylsulfanylbutyrylan1no)net hyl'] - 3- phe
meangydsopinfaany| - | H-i ndol e- 2- car boxyl i ¢ aci d ami de,
6-[ (2, 6-di am nohexanoyl am no) net hyl ] - 3- phenyl sul f anyl -
| H i ndol e- 2-carboxylic acid am de and 3-am no-
- (&s cxd bxafaixy lthe3terh eimgbisitilaf A1eyhs the inability to sleep in the absence of
Hi.ndol - élnethyl)su00|nan1c acid. A further

exterpaiipedRIFhtsofuch 35 Boisenpaight Lightcde- a@w& the e@?ﬁsbwh%sleep should

norm%fy ku%ialg(li\l %nga{b?ﬂ tg(sl' ksé‘p §l’a¥ %w' é%alt%reggrokrﬁreyﬂ%sﬂgsé Sr cﬁsturbed

slumbkirde ¢ lc:@ainsd lok dnyio)-m@lrlelhgh ef sicaypcdnao @Bsdﬁalwwaguﬂr)esa rbhe term
het er ocycl e(C 2-Cb

“insof i Saes PR L SP Rt e rE s s e e oS whdaee-

1ndudéﬁ iddhiniLaidodicagiah rhydhr i 1nsomma that is insomnia due to a change in the
(bis-(3-furan- Sﬁi_/ll-all ) am no] net hyl

y
normPl %eq@h‘éﬁgq sshedquaa(shift ¢hangesoshaft avazls slserx Jisprdemdétdag or jet lag

Synm??kfgygiphenylalIyIanino)nethyl]-S-phenyIsulfanyl-IHJ
ndol e- 2- carboxylic acid am de, and
6- {[ 3- (4- hydr oxy- 3- net hoxyphenyl ) al | yl am no] net hyl } - 3-
phenyl sul fanyl -1 H i ndol e- 2- carboxylic acid am de. The
conmpounds of the present invention can be prepared by
processes anal ogous to those known in the art.
Reaction schemes 1, 2, 3, 4 and 5, and the
correspondi ng descriptive text, describe the
preparatlon of the varlous conpounds of the |nvent|on

o o, o
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descri bed herein, and biological data for the

conpounds of the invention are summari zed in Table 3.
wEkiitWloe¥sho SYNTHESI S Schene 1 1b ¢ C 5a R=Et 5br&FiBA®5/029306

described in schenme 1, optitdnally substituted ethyl

5- cyanoi ndol e- 2- car boxyl ate (3) and et hyl

0- cyanoi ndol e- 2- car boxyl ate (5) starting materials are

pr epar b thods well known to one skilled in the i
arlggpﬁegﬁae{%%% TS CREHREY &PsamnR” avesns dufienlbpiniieigating sleep, in
main%ﬁ@ﬁ% blbtt SthadidBeft¥tatide Beby GRRAZOM tIchiidel bl/ladherAl disorder or due
4- hyl- 3-ni trobenzonitrile (Ib), respec |vefy. As
to phy$iolegicahefasksarfdaking ot wighdrawamg foxralkcartan ditesstnees (ssbatdncesnduced
inSofolr exanpl e diethyl oxalate, is added to a solution of
'%nghitable base, such as for exanple sodi um et hoxi de
i n absol ute ethanol, at from about OOC to about room
tenperature followed by addition of starting )
behs Bisttheraupthe termpreircagjan thytlrg slegm disprder Gneladestisuleg or jet lag
syndf BRI TR S Siofdel v ot HEOSAAE T HHE EnbfR8Ncep phase
syndrog®cti on is neutralized by addition of a suitable
acid, such as for exanple hydrochloric acid, sulfuric
acid or the like acids, the solvent is renoved under
I eAlUERE HBFS BREMANG LG MBDitHHLarhGunPBF % E&hPARA" of "effective
between water and a suitable organic solvent, such as
caselfi fimagg kenphibitprytamydushef aédnpdudd’’ metmsomofigh of a edriydund that

elf.ate.a he | ,ke sol vents. The,organi.c phase is..
becoiEFBEMIRRE tidFah ik SoRibEfeSiie o BB FERHGn P P8 aipgtiont
affliceddrwiias aigesp)disortet di@dadiviIBh kmKkRMd ot Aclp iBatiiehd. | €d i n
the art to provide oxopropionic ester 2 or 4,

respectively. Oxopropionic esters 2 or 4 are each

regduced h\éfeﬁﬁ]thﬁ¥g{tp“gaetﬂella e&tQ?léfEﬁ?ﬁ%Qg gm%tmta n’?éﬁh%gphr%ount ofa

catal yst, such as for eXanp pal 1T adi um on carbon, Tn
compausdiivhahlie efadtive it fregtinghth@sarhat dissaasrplierder lbasaiditiatnt i |

the theoretical anount of hydrogen is absorbed. The

reaction mxture is filtered and the filtrate

C ORE @RH hekedf] thepiRhdeOlchgtRRinG 0t AR cdddIGHDBErid @ refers to
_ purified by chromatographic nmethods well knhown to one
increasig the antpryal hriwegn seponal feb entslinopprioogsa thay oswibs tegulatlgavith a

- cyanqindol e- 2- cagrhoxyl ate (3a) or ethyl
ﬁﬁﬂ%@%&%ﬁ%pn gP%?%%%%? 0X ?gggm%Sa), respectively. As

shown in schenme 1, step ¢, optionally substituted
et hyl 5-cyanoi ndol e-2- carboxylate (3a) or et

" hyl i
6-43 AR EEH), dhonhrasen shateaing qisiyadiamihyihng perseds referselp decreasing
the iREvARhARAlskdjdal BNHESTHEN Prbd |
o iRy RE R8T s it SRR Aol Lol IR EONATPRARS Rlppney of
appréxmoatalytancornecrgRédlhoed. i n the art, such as for exanple
by stirring m xture of nethanol, potassium carbonate
and ethyl ester 3a or 5a at from about room

t eAP@ea hbfeth, iR he "piirhideutiBARE cREpiEte it tib Sit&Rled &ipply to any
cooling, and isolating and purifying the product by

salt, weqthes psevarusly kivihorn fotuse diseduierade that 1s usedebyene skilleshindlessart that

. r..3 . Jespecti.vel y. . Alternativel :
s 2 o ofE3h S or Myl R GPAR P g BBt by Fobarmacentical
Ilusteatilps bades tihivd fBimBstinbl©xdds atcdudecilk i éthydroxiadliat @ aaR ehetal
sodi um net hgxi de i n nethanol for sodi umethoxide in

i P ORAFO PO ERe DB R B BYaroRides: ammona and
aliph &) ENGR f i i

TS TS i S8Rl P e
diethpampees sopropyldietipemimeap yridisudnsitpi¢alined Tliustreti veeatidst vehich form

. .3-anyl.t hi oor S . .
suitabfs R ip R Patenis. 61 shstuive g mel tsoctlprso R browic
8b and 3-arylthio- or 3-
het er ocycl et hi o- 6- am nonet hyl i ndol e- 2- car boxam des
lib. As shown in schenme 2, 5-cyano esters 3a/3b and
6-cyano esters 5a/5b are each converted to primary
am des 6 and 9, respectively, by nmethods well known to

. o Y
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suspended in a m xture of concentrated amoni um
hydr oxi de solution and lithium chloride at anbi ent
wo esgpeeabaur e for about three days to about fi veCTDEF®05/029306
until thin layer chromatogneaphic analysis, or other
sui t abl e chromat ographic analysis as is well known to
one skilled in the art, indicates that the reaction is
substantially conplete. Primary anmides 6 or 9 are
sulfurig pihgsphoricrapehlikp ecifs and peganiei oarthoxglibgcidesucbds, faetxample, acetic,
; . one..ski| | [ he art. Gher. nethods to . . .
prop S Lt B TG el B i B IG Ry, i, ascorbic,
maleRphydox whaleichyid aigdeddyaret, ibendoi® pRédyladeqE, £xaMBbenzoic, 4-
car boxylic_acids correspgndi.ng to schene 1 conpounds 3
hydregybgnagiis apthrangic, sinpamg, stlieylis.dparisasalipyhss drihepax weagoic, 2-

r‘ ] o I . . . .
scetcp IRraale SRR sna iR a0 a8 o ofib aofs S @ hethesfonic,
p-tolecnasyifomc, d-rmphthalehesulfasie, 2-sagthaAsnefdfondx antlilee acids.

pot assi um hydr oxi de, sodi um hydroxi de, |ithium

hydr oxi de and the |i ke bases, is added to a m xture of

ester or 3b, or 5a or 5b, in a suitable solvent

s u%%usgﬁ?lﬁfﬁm&%aée%wﬁ# SRETUf € O fPPEERACERY A Iy fags et LA epTTier
e S e O Sar i ep P bbive
comppnodiuier adminsatoerasd veschaars atbstamyially hontaxic and amaHs¢rsiizing under

. SRR SRR RSt Pt s
chelr@@mJFfdjb@ﬂieél BeitheataNd dodbdayd,RE Biesten Yétd oKAYIRistrB AR well as

skilled in the art, such as for exanple acidification
standgyd phagmageptiesd peacties- dinquiediicing the srethodaef dis inventioni thasptéve
. : | : ] : .
ingre 2l 8 Rre(BHEY iBeor TR 08Ty = ShiPASn S bl i Bnpcgutical carrier,
althoagti the cofiponmsammeff@tioe alid caatpedidinieleyed, iheidaifthdhdesek). That

.. These carboxylic. acids are readily converted to an des

said, Qe DR ROTI A BhAGtR THEFochiTs CaHiaaTame Fhok ARAOTab oHe eht.

skilled in the art, such as for exanple, a solution of

carboxylic acid 3 or 5 in a suitable solvent such as

di met hyl f ormam de can be treated with a base such as

di Fustyer apyeantiopis dhat may appesaibdad applidation st anbllbws:

exanpl e | - (3-di nmet hyl am nopropyl ) - 3- et hyl car bodi i m de

C i de - : ' I [ .
Me (U OCER @EHETh (i B0 SR gy 51308 GHERRIMIL sujfonic
acid)pPsClitparaitalyenesalfisryirahlogd@phapt (leeptane)) ®MB (dibadtt y@formamide), NMP
chr.omat ogr aphi c al ys as are I nown to one,
(1-m§tE>_ﬂr Brtiens or el RE SR BB e T (gpnrapaae! of ispprapy!
alcohdPi TRRI(BifRRAREk 0 acRIDBIE(104-8d Y i cyed}s RO JhRE AL &), ansiN (1,5-
~ chromat ographi cal |y "‘purified by nmethods well knowh to
diazabiggclold.3.0m@niSnenehat ertt. (rooprtempetatupy drmmbientnémipgat®ra)y min or

. T i vel in, R.i . pripary or
min. Gyigh RS AT it et iR’ Eomsielid iTaBirapey mass
spectfUImedY) UrB & braBdctl€art-Bitex foarboaly B OB R (KRSYIR tIHE(tertiary bu(tjyl), i-Pr
correspondi ng Q Cgal kyl secondary and tertiary am des

(isopgapiy e Slpd i igraaget uﬁ@@cda%ﬂticgcme?t% (R#ky] acetate), EO
. . - 2
(b RNTE FHORY 8. QLI et Mofesn LR G5xd o, i rpaggem)

mL (#illiBiey), of. (@idrboes)| LXIi&QPHPLCL(h%ﬂ-p%rfonnance liquid chromatography),
an

anoi ndol e- 2- car boxamnm de 6

c
TLC,GYCL%F diofthiadpryer shromatestanhivdee/D (erems pacliter)edigdsilicngehd./min

. r ' OrL Ry ' at | L.l s|
Citer g R BR L i TR T Pl Ol B ol ey
(milliaudar}, QWM (@éReabia)ehyl (nByorh& k)OS (9RECABYMTPM (fits per

skilled in the art. For exanple, a solution of

5- cyanoi ndol e- 2- car boxam de 6 or

6- cyanoi ndol e- 2- carboxam de 9 in a suitable polar

sol vent, such as for exanple, nethanol, is treated

wi th nickel chloride and Bocanhydride. The m xture is
then treated at fromabout 0 OC to about 15 OC with a

o e o r o o o o
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2, step g, acidic hydrolysis of the Boc-protecting
group is perfornmed in a manner well known to one
w@RiobzI$90 N t he art, such as for exanpl e treatP@mUS2005/029306
conmpound 8a or 1la with exdéss trifluoroacetic acid at
about roomtenperature for about 5 mnutes to about 30
m nutes, concentrating the m xture and isolating the
corresponding primary am ne 8b or |ib, respectively,
minuggd, rphe(revolttians peamatusd) emsa(nillinAtedy m ((inedmete))s . $inwonen), nm
in schene 2, step.f, .a mxture of the. .diaryldisulfide,.
(nanqget A 555 BRI O PPHAGS BT EE TG Gbadit. (gvalent),
R (r6@8tiHH88Y, BoNadSedsTAsigd)| 4K eKQInyent ., such as for
exanpl e di nmethyl formam de or NWP, is treated with
optionally substituted internediate amde 7 or 10, and
then the mxture is heated at about 80 OC to about
12/800rdingly abbioad embodimeabofithe giventmuissliredthé ta @method dor treating

is i.tor.ed by. thin lLayer chromatography .or other .
2 patisft ST BE Sk distvse RbASSTer Apeliailed Dk HOU iR obsasein kinase le
activity bothgisihgladiistdring td BAd Pegért dhQRuaBaly ffestiPSihbitli 8¢ a
i nternmediate 3-arylthio- or . )
comppupé pEfoeminlads P dstereBsempr, 6h RANGQ@MET, aToprmdiy Pt fthotamer of said
- r le - 1.O-
comp%}l ﬁ%’tog %)3 (Q:ﬁ'nchCﬁ?tgc_agS) %8%—1) %rﬁ%ét %i(} tﬂg%-e(gfrm nomet hyl i ndol e- 2-
car boxam de 1la are each isolwted and
chr omat ogr aphi cal | Xpuendi ed by met hods as are wel |
toone skilled in the { o\s I de conﬁ@unds 8a and
1la wherein Ris aryl effer ocycl e. The
Boc- protecting group of co unds 8a and 1la is
renmoved by acid hydrolysis descri bed above to
whereihf ord the corresponding primary amne 8b or lib,

. [ , b T | t. Sch 3
xis BeCh EoBr ot o b ek IS or B Y e P Gt
Ygskmgg[gpq3apﬁ§aﬁ%ds@4lgpg 15 are each prepared from

.. optionally substituted 5-cyanoindol e-2-carboxylic acid
R isami de 6. As shown in scheme 3, step h,

5-cyanoi ndol e- 2- car,boxyl i.c id am de 6 i onvert

o he Al PRBEHERA 7 st v 8% Smgiet 6 gakEin T, hatogen.
NR’REQ8POLatkyl dndtbstitsited @F GlilslfAeERAN 8né Br HERVTOR or &} Sk dxy,

to provide 3-arylthio- or

3- heterocycl et hi o- 5- cyanoi ndol e- 2- car boxylic acid

h : {
ard)de TEEPGYSIe, PRYPEIISH of AebsHiMed With PRoer moremtiCh oalky!
: : t ' [ ret .
unsul 36 Por b i M heRpndtt bf DFfor G bt FiC ool 6 halogen,
or NR®’er nedi ate 12 i s reduced by nmet hods well known to
one skilled in the art, such as for exanple, by

trgati a,suspensj.on of internediate 12 and H2
Doyt G AUS LIS SbaRe R P RLRE G B SRmRB ot cRlT 1

salkoRPONLatarfldindlibstibaet orXab&fEutkd ivitplor hdOYf €, lalky RO Ukikoxy,
5 hours. The reaction mxture is filtered, and the

OH, h3logeng®eNRR ¢oncentrated to a ni ni mum vol ume and

: | Jdpgswater to afford, after isolation and
Zis éﬁ@ﬁgd%z%gp%gégdr es that are well known to one
R® is bidrokedor Gy fahkeliart, i nternedi ate 5-fornyl - 3-
3. Substituted-indole-2-carboxylic acid am de 13. As

R7is imwgr\%er}, ‘éghélnﬁr é%@cgfIQ%E(P’l;, the indol e nitrogen of

R* is Qip@HEady1LY1 -p RS diA! RYipdra{nih bPh-8Qrpholinyl, unsubstituted or
3-heterocycl et hi o-5-fornyl i ndol e- 2-carboxam de_ 13 is

substitntggl Rythame or merpeOGi.dkkyt dipeliinty, DH edogen orRIR RS .
Cl- Qal kVI by nethods well known to one skilled in the
art. Thus, a solution of internmediate 13 in a suitable
pol ar solvent, such.as for exanple dinethylforman de
or NWP, is treated at about anbient tenperature wi.th a
sui tabl e base, such as for exanple potassium
hydr oxi de, sodi um hydroxi de or potassiumt-butoxide,
and then treated with asolution of a Q@ Ctal kyl halide
in a suitable polar solvent, such as for exanple

. - o, . r
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carboxylic acid am des 16 by nethods well known to one

skilled in the art, such as for exanple by treating a
waoboaoezspo of optionally substituted al dehyde 1BCT/OSE05/029306

sui tabl e solvent, such as as8m xture of acetic acid and

tetrahydrofuran, with an al kyl am ne foll owed by

addition of a suitable base, such as for exanple

pot assi um or sodi um carbonate, and a suitable reducing

aghsecond gathodungn pf dig RSO sdlitgaicd jan isshasHyireatiag apatient
|t
suffeBp Hont £ B0 p BP B Blopf fneilfied 67 FRph St ARPl VGEE ¥eaviey
whersﬂnlshﬂdedhlbmohhﬁ casein kinasete agtiviityirasultayies lenlgtheniigefcadiitythythm
. gnd when conplete the reaction is diluted with a
PeTIOC i t abl e sol vent, washed with sodi um bi carbonate or
pot assi um bi carbonate and the dried organi c phase is

concentrated to afford optionally substituted
5- Althiyd gantbmn&gﬂthmmeréwz-le én@@eMouwnetbo«u fcamed&ng a patient

softed e TEPCT N5 5061 SRAEF LI SR by B P pgor Biaasgls wheren the

diseabé &% didorderlid a atsdd sor@er 00 FRRUASoREr.f Ormula | and 11 of
the invention by nethods well known to one skilled in

the art. One skilled in the art readily appreciates

th e L

pr S e T 2 R U B o AR o bl o patien
suffepng ﬁ‘arrsa)dls@asca‘podmoislett dmadlicaated by inhstpeen bf caatihkibowherein the
di a (@%p t hat the net hods shown are for ,
150r WP%%PFQF fir poses and do not limit the scope of

the invention. Primary amnes 8b and |ib are

consi dered as conpounds of forrmula | and I

respectively, of the invention. As shown in schene 4,

pré&ddsmbodiment of theiiryantien it dirsetedsp ¢ maathaskfogleafing 4 patient

suffefglzﬁ I ?ﬂr o(lritlts% §§ gg%%grdgflx?eﬁf@%gc b nﬁllfmtt%l%l {)1% éﬁ%tg %?neaééa € wherein the
diseapr @uliswder iso mﬂnﬁ@rm séiE:ct&d.&omrths 13301 Icmﬁélgtmga)f a depressive
. ui t abl e q ch as potassi um carbonate or sodi um
disordey agd g bipo %blar sol vent such as

dlnethylfornantde is treated with an al kyl halide at

about roomtenperature. The reaction is nonitored by

chromat ographi ¢ net hodswel | known to one skilled in

t he sixih embegimentooffthg inggraiqmig dir¢gited tloayrgethod for treating a patient

to n.conpl.et e

suffelggé ﬁ'n}% @e % P(re é%io d waeren [Eg HFprSES&YF cggor?%rrls gggé%&egresswe
dmon&hhyl acetate, and the organi ¢ phase is washed with

brine, dried and concentrated to afford the

al kyl am nonet hyl i ndol e of formula I or 11,

respectively. As shown in schenme 4, procedure IX a

S OA WdveRth é?ﬁbdi’l%érﬁraﬁltﬂeym%t%h lid &ﬁe%gedpc[)' rtﬁf%tffocflfgr 'ﬁ%at%% Phatient

as a salt, such for exanple a tr uor oacet

suffeg@g fr ombat @SW@@ of dlmtﬂhyaim@ioyaic$bx)ﬁlhtﬂmolmﬁﬁap¢mﬂ<ﬁmse Tegvherein the

isor i PR B G TP S FEPRE B e

tetrahydrofuran is neutralized with potassium
carbonate, the mxture is treated with the desired

al Aeeightd eahediment o thednvangigmis dirastedde ameethast fos eatingiapatient
S ot Selif LR BAAL ARG B A Rt 1 whgrein the
disorddrosid sleeppdisordamer at ure and agi tated. The reaction is

noni t ored by chromat ographi ¢ nethods as are well known

to one skilled in the art, such as for exanple thin

| ayer chromat ography. Wen the reaction is conplete,

the m xture is separated fromthe resin and the resin

is washed with a suitable solvent, such as for exanple

tetrahydrofuran. The conbi ned reaction filtrate and

washi ngs are concentrated to afford the desired

N-subst i t ut edam nonet hyl i ndol e of fornula I or Il

respectlvely As shomn |n schene 4 procedure X I a

)
b}
1 . " g ~1 o
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chromat ogr aphi ¢ nethods as are well known to one
skilled in the art, such as for exanple thin |ayer
w@ ooonedsegr aphy. When the reaction i s conpl et epCEUB005/029306
acetate is added and the oryggani cphase is washed with
bi car bonate solution and brine, dried and concentrated

to afford the am nonethylindole of formula | or I1,
prot ected al pha

res wher an .N- Boc-

am'[g gﬁgﬂcé/rgi)c}/dlmg?t)})fzhedm&erpg)nﬁ§,gllrffé to a mpgfhod for treating a patient
suffBaeg fromtaestdep —igsofde? wheldin RIEREEE; Rt

trifluoroacetic acid cf o? abouts 15 to aﬁ%@??ﬁh%ﬁ?&e@ disorder.

and then ether is added to precipitate the

trigf JeH@r d am

dert \?at |é\?lg%§§ %rﬁ of te 1n?ént1toﬁﬁﬁ &i ?ercgesdetg éiﬁl?}@(l)(l/ }:{gatg}goq,\natlent
suffgnmgsfrém n&hS@asemr@hﬂ:ddb‘r@Iriéhoﬁt@idi}uhhtbﬁldﬁfonBie'uPﬁ%Heyle wherein the

tituted 3-a
dlse?%r?zfﬁs“‘%“tég & ae‘i‘fﬁaélaé ff%’ilwﬁeep qipgrder Qeléfé%@m th@ gmup @onsisting of

shiftandrid 81ty dRbrdbs Jétrla§sy§fd'r6rﬁplaﬁvzﬁ{3 5 o?%ﬂ glﬁa ArdR % and delayed sleep

ex%g)l e acetic acid and tétr rea
Phasgjs amgy i mary am ne at about roomterrperature After

about 40 minutes the reaction solution is added to a

sui tabl e reduci ng agent such as for exanpl e MP-CNBH3

resin, at about roomtenperature. The reaction is

m)m dloeeth dmyboclivneraif digs apBhton@icbRgssseSa Aethodby tré‘aﬁﬂ% patient
suffd g:‘? Flled in the art, such as for exanple th

qugﬁ 8%(96 AerFr agliorated by rinlabition of p@euﬂdﬂmseﬂe act1v1ty
comprien dhtqu ring 15 €RA! Qttl f nsand the resi

ﬁ g'@i S tn% ﬁq a'the? e'ilﬁ lfy e%feﬁtl Sal’fl% 8&5 ﬁgpgound of

i s washed a su e SO ven suc
fonnﬂl@tlr‘ﬁhﬁ}@ndf 5r0)2, zheccﬂ@mmm CEMNHTHS id R‘atsg)h@ﬂﬂ or pyridinyl.

washi ngs are concentrated to afford the desire

3-arylthio- or

3-heterocycl et hi 0-5- N-substi t ut ed- am nonet hyl i ndol e-in

doOee Qlassaa‘rcbmpyshmds vaighial tlﬁic elévhiRdndbddimeiSs ARV Il'nﬂed to
procedure_Xl | a sol ution of opt| ona

com%oblﬁ& ?Qfefrqulaé v\g}ef,qn@ Ni 1§§|(0)2, Z is C(=O)NH,, and R! is phenyl The following
hed C i acid
Com%% eﬁ% gﬁ%ﬁéeﬁﬁhf/?}e a UI t a‘blllucg1 q}géo vé Péllfc bpdimpept:
ex%rhﬁﬂzenmt@nylcS -alclocb-AHdnd@e-Lataytsbx9ficl had ainsdd, bt ed a

bIe rearrpletrlethylamne a
SUI ?“S“E‘?’P}eﬁ’a@'%‘ro“’s-z-& e ABidend then sodi um
cyanobor ohydri de at about roomtenperature The

I eAstdond class SIdIMRLEEs WithiaHhOSBY Qe aﬁmcﬁmgﬁttl @ﬂﬁ\e\‘\ﬁmted to

to one skilled in the art, such for exa

comploHp#qqfa@@ul% R W@ﬁ‘iﬂrbgﬂﬁﬁh@ s Q@FQ)NHQHJE emtRi‘ [srphleﬂyl or pyndmyl
The 626Win gtcgglpgﬁllf%l }e% Iat!cl:sgereg( Dles V‘él nb %&g&geoqui thig egﬁaglment:

1S Wa
C(ﬁﬂp}mnvlsakfmyl{lﬁ mﬂf)kaFZZIcztrh&}dle%bfdﬁﬂethylamme and

rre hylindol e of fornufa | As shown
i '\5’ wé-xﬂulg r“é qlgr2-caproxyhiapgig n@&kbéamrﬁat ed
5- N—substltutedan1nonethy|ndole- 2-carboxylic acid
amde 16 is treated with a diaryldisulfide or a
dlheterocycledlsulflde as descri bed above in schene
2 A Byelfth femgg¢1ﬁ§ngqfah1§nnwdpn deconfpasses hengplieipdr atattiy Dfatient
Suffelrﬁeigs%é&e&g?%% ??‘3 MSO}%%\?F‘ 101 ?erg 'f?yslfl{lllgiltl?n cé‘pasem kinase I¢ activity

compesmgaénmw@hgtblsa)rdﬁaaﬁbkh&‘atthél‘dpéiﬁm@lm é@é&ﬁ(f@%bﬁ‘ﬁ@f@ "®impBund of
As shown in schene

r bpx f . 4,
formu& ]g\gg |ISOO 2&%() %}:)N}iz adR t s phewsd, substituted phenyl, C,_salkyl or

substlgrrtné\ét g}i%g@}ﬁll ;W{lfeaWduﬂgéﬁér? r?pé‘ ﬁ{ Bv% )lc%tf;:plgscwghm the scope

Ofthlsa@nmléﬁmcycl edi sul fide, as descrl bed above in schene
2, step f using cesium carbonate, for the preparation
of conpounds 8a and 1la from 7 or 10, respectively, to
provi de 3-arylthio- or 3-
het er ocycl et hi 0- 5- N- subst i t ut ed- am nonet hyl i ndol e- 2-ca
rboxam de of fornula | . Add|t| onaIIy conpounds of

= el P~ A




pyridinyl)disulfide, are prepared in a sim/lar manner.

The aryl sulfide and heterocycl esul fi de are each
WOPpdlconsEkd y substituted as is defined above fopCt/as3ns/029306

and "heterocycle". Al of the various enbodi nents of

the conpounds of this invention as disclosed herein

can be used in the nethods for treating various

di seases and di sorders as descri bed herein. Asstated
hé@h@%ﬁéfk@ﬁﬁ@%% @5di 2cid amide.net hods of this

el R R el FAS LRI RO ARG Conti on

r e3-64-8sorpephanoret- hiddndade- 2mal'bdmyh¢ agd amsdx, n ki nase | e

aciiVvi,ty in a patj sterln to sai d patient
3{' ‘hﬁ%‘@tﬁ%e{%%f&';ﬁ ‘%‘Eﬁﬁu 33 ¢A%d 8116 i nhi bitor of

Cas@d-BhikiolgRBok 2 1 MBASED- c%@lb&yh@ﬁélﬁ'ahh@é‘ of casein

kinase le activity results in-a | engthening of

cuiw&ioam-lﬁhmdhh eatrbgwhcmutmme,enbodu ment of this

LB PRBA el ey aiagyfer L b g caseln

| algsbbﬁpbmglﬁfmd@m%@dkyhhﬁlhlﬁhﬁﬁi od conprising

adm nistering to said patient a thera £ﬁut|cally

ef FEErPexahdadoler-rayrtieasid aB¥ds 88¢rul a | or fornul a
I3 Hénz'yﬂﬁ i ﬁﬁ%l@?—cm’ﬁ@?{%ﬁe@{c {pg Qdi ment of the present
i nventron re ates to a tho or treating a patient
suffering froma disease or disorder aneliorated by
inhibition of casein kinase le activity that conprises

Iﬂl{ig%/n ] !alﬁg%éﬁnegf (i)fd(hfég{tlpibeglﬁﬂﬁg c?orr]r}ep%? gyt e‘(ilmc{ %F treating a patient
suffeﬁﬁg fdhnda dibdase bhaikordesathélforatdd By irﬁlﬂﬁh&ﬁﬂf Aeiffkinase Ie activity
circadi an rhythm period. A further enbodi nent of this
comprigipgradmipisisTing fouwed patient hBgrapetticalli aifeetty camppatiof a compound of
e or _e@§¢ e f
‘mnngﬁﬁq“ggéégPsshsé fP%n ?ovﬁégs ﬁgﬁﬁgdﬂ$§?f@$§% fng
pyrroﬁndmyl disiperdeiny vdrel- mbrphbhﬁylrrﬁlhé folil®oing esmpsurls are representative

e di sorder or ol ar disorder. A further
examé’fFE ﬁ\%ﬁ’l" s§pPe;9fdhis cade ’tmqnfrventi on provides a nethod
f C(B Hehﬁékbﬂ%n?l §-%Bfo‘%§‘~’tHVﬁd91' gqj Aekpnana! r4ej§/1rhl5th§none

Ar{pr essive di sorder is major depressive disorder.
Stfhusro- éfmmbbrlmmybiHtlh@olfii*ﬂMmmhdméﬁylrmcthmqml des a

areap sy Sfiehy o R e A b YR Brboai mont. of

t hissthiofy-8 phienylsul fdyi-UHSinéo ey ipghrb Bdint It Pahkthgndepol ar
di sorder wherein the bipolar disorder is selected from

t Hé-(@ragtipo-pheiwisufppy)-dH-phold-yH nyrr@hé@rld@lrmaw@nmepm ar
e AR SRR RO e 81 S5 e

di[8€R ehemno Ahényﬂmﬂténylb}ﬁﬁhnblrmmeﬁt-mdél 2-hB- mp@ﬁlﬁnﬂ y1 methanone

ot Sy S ReRr S S B bt incSl2 oA ing} 5 Epsthgmone.
r hgtghehsibaeRydi Eahaar2-yhplpddet ﬁmmneﬁ@ﬁy&&m&%e

pr esent invention provides a nethod for treating

cilpdterend- (pnwlnﬂrxlslééq@yar@bmet 2M]emerrqhdumé ytimetlzesioney

e oup
YRR AL B S e
symplemmfe,l my@m&tﬂnatﬁapfanpme{ ﬁmaplzxynananﬁmdlel aéded
e se syndraone. killed in the art readily
2 DS Beers LBy ¢ O Do Lok e P e G sy leRphensby
stated herein are not intended to be limting but
rather to illustrate the efficacy of the conpounds of
the present invention.Thus, it is to be understood
that the conmpounds of the invention may be used to
treat any di sease or disorder aneliorated by the
i nhi bition of casein kinase le. |In another enbodi nent
of the invention, pharmaceutical conpositions
conprising a pharmaceutically acceptable carrier and a
conpound of fornula I or fornula p, or a

o, o o " T o T
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and/ or conposition directly into the tissue. For ora
adm ni stration, the conpounds of the present invention
we acvehessbor nul ated into solid or |iquid prepar B¢ T/ORR05/029306
with or without inert diluemts or edible carriers,
such as capsules, pills, tablets, troches, powders,
sol utions, suspensions or enul sions. The capsul es,
pl||S tablets troches and the like may al so contain
oré fejrtegathengiodinent pé iRy pRyLCaENEemPRsSes Hinpidied fordreeking a
S
patiefu b P RO Srtas 6L St SndiorBulhy IARRATO Raocip kipgee T
activlgesrhprisng indrammérgigno sala@atﬂent ca@heﬁamawty effedtitdhr@mburk e»f a

Comrl§tljlgﬁri|8 o fl aﬁ?\%{%@i& 1s r ! %&?rpbﬁﬂéz’ anqln %3:1 SR ear %Le followmg
compoRfl ?sr‘&ax)epﬁlsérgﬁme%x%ﬁfé x%%nﬁ old Rbslabs tﬁis'én%am%n@w de;

sweet ening agents such as sucrose or saccharin;
andfryador2ytpuifgeyl)-sHsindele @scapeqpybe atidtamidet hy|
salicylate or fruit flavoring. Wen the dosage unit
formis a capsule, it may also contain a liquid
carrier such as polyethylene glycol or a fatty oil
VoA €ificanth etitbedinsdnoof thisiav@itiah FRCEhIbAsSa|al ethod for &kating a patient
non%OX|c in the amounts used. Alternatively, the
suffeppg fremcedissase Pr diserdesanmslionatedray mé‘éblb?léﬁ%?aé%}n |krnaae fecchvity
comp ey gt SR BichEY ﬁ@ﬁg’fé%éﬁ { el cBnld! AP found of
formglail iehigtean ¥ris 8, das C9=O)Nsze amzbﬁ isyphenyl@n sebstmmm;b};enyb r'the

s as _are wn
follofg S i R St AL A 606 of i sifigent

ac3-pheényisuph@d 18NIndRY2-BabEMMIcSRERAnidECr par ent er al
adm ni stration, the conpounds of the present invention

na%er@Oaaﬁhmmtléﬁaéﬂ Hi-indele cabosyliparadenidsf a
phy? ﬁrﬁﬂlooﬂ'heﬁ §1ﬁ?&§@%n§}h&g qll-ﬁ g?f%%?zﬁngy%c acid amide,

i‘cally ac
pma(mﬁa@rutpheﬁjrlsmamm EH-indole2-caeboxlc acid pridd, e I [ qw d
SSfQ%as wat er - | L or without the addltlon
o pingephenyisuf )Sphr&mpabféuwcﬂ%@rcwb&&%@%ﬁl@lde and

exsz(z:zarﬁmosphehh TEY.$ndold- -Cmbm E4 Qﬁld%np' oyed in

kg :ygt
the preparations are those o petro eum ani nal
veget abl e or synthetlc orlgln such as, for exanple

e ikt PR ST indRetRa e lviard n%ﬁ@ﬁf or inhibiting

caseifi RIndbd RNStivie} MasticANbneIriiRl slmisideRngdto suiPpt eﬁﬂ@therapeutlcally
glycol are preferred |liquid carriers, particularly fo

effeciiyg apouthoéa sempeynsraf formpda har @ﬁteéTcmoWeqsmr@nm@nercamcemate or
o P 27l RO S ) SRS U AR ]

The solutlons or suspensi ons descrlbed above may also
i ncl u one or re of t foll ow ng adj uvants:
stée P? B gAT RN Arade %lefewtagp \%ﬁpéqsemd}quﬁp% &t fligploseddierqia can be
used §§31|nk’!ﬁ1b@sp®f tﬁ'éaﬁﬁg Ve diRALK Ghi Y sBRRr s e Hribed BEMGET Adstated
propyl ene glycol or other synthetic solvents,
herela ﬁtel d@mptoen sised grethe snethashofdkis amveotion ereaepabloof ibibiting the effects

or cadyt ratedf S Skt PO AT SRR Rise it rtigspand disonders

expre3sigiatadserdin bfediod int@ided ROBP MG HIM CatRGeH HIfustrate thd\&fficacy of the
adj ust ment of tonicity such as sodium chloride or

Comp&éﬁé%%léﬁ Preprit HEPRIA dEhuss it {sre bgnadessiood Mk theicompennds of the
[ t:

e B SR FloGfeed If Mok O URrc SHIRRARNS R b ofcosein
kinastdg.mul at ed i n such a manner as to pernit a sustained

rel ease of the active ingredient. The active

i ngredi ent can be conpressed into pellets or snmall

cylinders and inplanted subcutaneously or

i ntramuscul arly as depot injections or inplants.

I mplants may enploy inert materials such as

blodegradable polyners and synthetlc S|I|cones

. o s o
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descri bed. Thin | ayer chromatography was perforned
using 0.25 mmsilica gel coated 60F- 254 plates (EM
wapaeweBv@l i zed usi ng iodi ne vapor, UV |light, PCT/@S2005/029306
stai ning reagent such as KeO4 solution. Infrared (IR
spectra were recorded on a Nexus 670 FTIR (Nicolet )
spectroneter with sanpl es prepared as indicated, and
are reported in wave nunbers (cm1l) . 1H NWR spectra
were recorded on a Varian Gem ni and/or nercury 300,
Unity 400, or Unity plus and/or |nova 500MHz
spectroneters w th CHEMIKCAL SYNTHESEP reported in ppm
relative to tetramethylsilane (0.0 ppnm) or chloroform
( CDE @mpougds ithy inventzon &¢ prepacd by I3EhédeRvel plemtwratowae skilled in
recorded . on.a Varian Unity.instrune 100. C
the afy SHHBREYY: T cHTOAGHIS L iVRRLST By Qrebigid el ith Lajsai No.
5,527,81Bbhd Sarf ¥ é’d {nabcOrdRDwit i ihe §Scedlidb Efi)vﬁieh%é%lﬁewhlch is
Mass spectra ( wer e obtained on a Fi nnigan
incorppyatad hpsan bmmfmgge igpsEntimiet Evens;z@neémqat}caﬂyamecyanous syntheses

[ g ane 120

that ia?%a I%g’xtph?gg ?rggt%ig Bregyger%s pec{']l ounc{s%lf 'tl'(li wt\{'\)ﬁaage illustrated in
Schemes 1 o amil3,@nd ﬂld\ﬂﬁlh@diﬁ&&@y 1s @Esdribde@ irf @élﬁdby\lt}iehexamﬁeh o follow.

215 |iqui d handl er. Hi gh resolution nmass spectronetric

anal ysis (exact nass spectra) was perforned in the ESI

node at mass resol ution of 10,000 using a M cromass

QTOF nmass spectronet elpoR¥AAL A TPONSVal ues were

determ ned for the protonated nolecular ions (M- 1)

wherein Mrefers to the nolecular ion. Reductive

Sfe}lreﬁ %eus<i:8a| n a%sgﬁgn:ftof ogr?r%%er gﬁlgll‘ltn(%':ﬁr %petpar\/\% n a manner well
knowpah Yisd p‘lfa@rﬁ@ce@ﬁcﬂ iavtk.NThe ef7ENG- exEipeendin &Y B&O 9 BN Byrdlisb € or liquid

reagent was Lot No. 01617 wth_ a | oading of 2. 55
mateHpsyhigh cateireyeds ayahidhe pf medppcion theasti e Rgrediensy Ruitablg earriers or

[

R B ARt AR 5] s PhatnBokhid? eBimpBijion mey be adapted for
oral, umatuyloma;bdyenTcrahostopmabuises aispenagiberadofinibiatdd(t6@R6 patient in the form

i sp. 2 8 mmol ) i 75 nL) under at ,
of ta&fts SR Re o heRSioss fwba%zwﬁf d %lént Rk salvppppoders
solutﬁ)ﬁk dhd 83 1{kRMAs ugbli hefeid the f2kth ?halﬁﬁgedtﬁﬁl carrier” or pharmaceutlcally

di aryl di sul fide or dlheterocyc edi sul fide (1.0 equiv.
accergabl@carnel ) méans @ne opmere exeipsends-heat the reaction with

stirring to 95 C for 16h. Follow the reaction by
partitioning an aliquot between Et QAc/H 20 and nonitor

tThepreparipigOphapinatduticql L& tdAC2 Gohulati&BNE £ el 8drBpduds of the
reaction in vacuo, dilute with HO and stir for 30

presepy H‘Vf“Ptilchcs &areashould be gakgn tmnmtbef&wa&bﬂttw@fm&cgw tlprapeutic
B op! t &nﬂp QE&O p
o ar ytlgtgh%gq%séog{pﬁgﬁ%r%cyc et hi o- b?Z%l{g léfaeg a¥ oxy(li'A Jd%nlStratlon
1ncluémgd01atn plaelquezaﬂ eandnsehcufinkouss ooutet  afor Sympl@owffectlve routes of
ntheti c Proc

admu(nﬁr%tbo&]rlgf ugﬁ Getfcugang?li;y {rf{raxenoys, transgerma 1ntranasa1 rectal, vaginal and

the likeh@ufds gyt RighteReakd) HRINE -idiplan @’ RO &s agked ﬁ‘lﬁECg6§ of the active
usi ng Cs2CO3) To the indol e-2-carboxyanm de (1. 06 nmol)

ingregiegis@Id(as §OMROgjHgn mwtkymtoﬁhe) tissagdd Cs2CC3 (100 ng, O.31
nmmol ) and then add the diaryldisulfide or
di het erocycl edisul fide (0.64 mmol). Heat the reaction
UHod eral l@martistiAidnhefcompduidshof(th® prdseit iyentibs chiCod/Moririated into
. Wﬁ-\llﬁt on Al | o) reacgl on to cool to rt, concentrate
solid 0p I Fimenita AE VTR 1perh Ailwrats,Rread ity cargierss Syah)as capsules,
pills, 3tﬁl§ile§t 966hés3 g[ﬂv)iers EXS1tR6s, %%]Jgngﬁ%r effuYsidrlie ?Hmhé}%‘ijes pills,
extracts and concentrate to provide the cru
tabletsy nohhes anthlmellfky: mzt}ealsxr cigaip ood oc tnoomo fithe IfSQOViad aBjugants: binders
Si2) colum to afford the 3-arylthio or
3- het erocycl et hi o-i ndol e-2-carboxylic acid
am de. General Synthetic Procedure I
(transesterification) Add K2CO3 (1.20 equiv, 50.7
mol ) to the ethyl |ndole 2- carboxyl ate (42 3 rmol) in

o o 1 a0 o
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addi ti onal H20 and dry under vacuum at 60 OC to afford
the i ndol e-2-carboxylic acid am de as a solid. Genera
w®yamsleisbe Procedure V (the 2-indol e carboxyl i BCBUBI05/029306
fromthe ethyl or nmethyl egser). To ethyl or nethyl
i ndol e-2-carboxylic acid ester (27.0 mmol) as a
suspension in MeOHTH20 (3:1, 160 nlL) add NaOH (82.0
nmrol ). Stir at rt for 16 h, concentrate the reaction,
such2si EvigrgCryptalingielluloge, cgm elsagaeansh;pexsinipits @ueh bty starch or lactose,

dlsmtéﬁ{‘dattx‘ggtdggﬂs SMSQE cjilgn‘?ncf 5(!13 Sorf ?‘é?ch\éﬂj}d'}hgg& ey F%ants su(gh as stearic

’'n a vacuum oven to a
4 GO il feail il S Kek Sdre Vb v
aCI (ar%?l dati on of tg 1 %t@ﬁ{ﬂl nd’gﬁte %%?%%x%nﬁ{:ﬁgc%ﬁapx& Indiana) glidants
Suchtztsecqllmdﬂjoftlbcqnadbm@d i yveatehuhg( 8denG mwabl )as d;us::oeé \Dedsalca:harm and

ﬂavormg a@er(l)tu § SHchc as égppﬁnﬂ;?{}{’lrileathx %1{:?1? elmord G ri-fbﬁ]:i- 0When the dosage

unit ERMCR N dSa’pE@lé MNH165 Qorithih d ﬁqﬂﬂ%aﬁﬁﬁtsh&ﬂ a@ﬁ&y&thyren& fgﬁycol or a
reaction at rt, After 16 hours collect the solid't

fatty 9 p Magereads wipdsheuld he pharmageusically pwre rRbnaRgx gy thmmunts used.
vacuum at 40 0OC to afford the desired 2- indole
car boxam de. General Synthetic Procedure VII (am dation
Uirngarpnierair ydnaingstrag@on der ycomm’autt&is bf ahe t preseat | indaltdn may be

.car boxyli.c. ac fj Add t the i ndol e carboxylic acid
admlznfg: fo< ﬁ]smlpbecﬁah eaﬂ?ﬁflﬁ?so@g ar|sg u{1g@ Qf fuspension of the compound in a
phys%é?&ﬂ%t'a@b%ﬁ@tﬂ@é%&lt @hthoa ﬁl%ﬂn‘éceu%@al@a@f@l\)m@tp Barsbé b sterile liquid

the desired am ne [for exanple
such past walezn-ad, orewitpbeintheeadditieretofiyd awifanggnt pa}ldr othed ipharmaceutically

acce@!}tﬁg e n%‘il%ll%g?? I?l'llps rl';llfel ZI n‘ﬁ glfgh o 8% ?@pfcl)tyﬁ%gr}. tgg gfq%aw\{lgps are those of

petroldum, Ahingdl, G@eﬁﬁwcﬁ*, syﬂtlh%ﬁ@ Brifinesutie as; tthoek amMpld) Pt oil, soybean oil
col lect. the resul ti ng precipitate by filtration and

and gyRerd]Ribr 1) gengnel-t Batah foHEe.t #Mcenss fexstpso and delaged sugar solutions,

oA, SR BXPYRAE) SRR ol L gagitts G

1nJectab1668(Butmmm 'ﬂhﬂ‘rphﬂ'@;ﬂtelraﬂdﬁbmrat(cﬁl Eamhale)qc}dsédﬁin ampoules, disposable
i fl uq{oacetl C. r‘ﬂ} ﬁ L) apa H20 (0.25 L) and
syringg o iple dogs Vi Banage RSt RIBEIGIY 82SBy | ¢/ s) .
Precipitate the trifluoroacetate salt by addition
O Et20, collect the salt by filtration and dry under
vEReusattians 7g ospaisiose | descritied abbre sadyt alé® lﬂdludmonf) or more of the

follo% %ii%\%rngid’)stgrlier ﬁeﬁ% nl\f\g gh (K%C%telc I bn_]enEDI% esia 126 ﬁolgl 1on; fixed oils,

polyel\llibﬂéhet gle/cme,agtycamn [ §rop§31@'ﬁé llyobYr tdtBer( diithetic solvents, antibacterial
O—KCHZC]Z 0. 25% NH3), dilute the reaction with
agentEt GHED Ras HsRTPIg HBees éPFy spiymOs isakide; c olekafing atagents  such  as
. r g
ethylg’wdiaﬁﬁég%t?tza Qée&t’i@garcﬁ% aF%{lSI gﬁrénhﬁag rfagtg%{e? &ggﬁl&’ of %ggghg{eg and agents
for theyadjusenént o Propietisneh dt%o@ﬁh&xduldbnd@orataxrrasa on of the 5-
or 6-am nonethylindole with MP-CNBH3) . Neutralize a
sol uti on of the 5- or 6-am nonet hyI [ ndol e TFA sal t

061 %fcgt.ng? AcOH THF (1:4, 2. addi tion
POYNGS I preset gyEntighygan be@&mtlw@rqﬁh ip the ferg @fa
cutante&@s e, ﬁ‘agp(ﬁlu‘ij@&}ifﬁ%r(lﬂ?&nﬁﬂ%b%atl& Rfith 'ZEPL% fcﬁﬁﬁ!lla%éd ih such a

the reaction at rt Syringe the reaction
manngf g ﬁqrr@rrmﬁta@uaalpgd yebeaspyf brectiNesipgsdishe H}eractlgelr(gﬁedndnt can be

d wit l,ene se t Am an
com Rl SRR R B PSS S S s ey o
deposmjeucn@e @nm@mntsamﬂpahe akAplo mértrrﬁatehﬂs E@&h ak®edegradabl
Monitor the reaction by tic (1%% MeOH CH2dQ 2) ande\%r,ha N

polyragrsrand syathgficisHigangsn Suitable pharmaseitical eartiers and fatmaation techmques
fo 1t h th
are fo\ﬁha E:ne %t? rdEFde {égtns‘é\@el}rcﬁ \}ag REE"I:ngW hl"hg gg}eggesﬁergdsf?gco%e %( Pharmacy, 19
crystal line material, treat the anor phous solid with
Ha (1.0 nlL) and preci pitate with EEQ2 (1.0 nL) to
give the HO salt. General Synthetic Procedure X
(Reductlve anl rratl on of 5 and

r s [N I ~ I T L Y |
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mol ) and NaH2PO2 (3.0 equiv, 13.7 mmol) in a solution
of pyridine (20 nmL), AcOH (10 nL) and H20 (10 niL). Add
WO eodbloezs9omi xt ure a water slurry of Raney N ( 1POr/mwkl005/029306

and heat the reaction to 934C for 4.5 h. Cool the

reaction mxture, filter through Celite(r)

(di at omaceous earth) (Celite Corporation, 137 Vst

Central Avenue, npor, California 93436) under N2 and
editiqya Molupesr i angl 3 1\%95 Mmhl?lmhﬁ@naﬁ@ HasionRemoeylvanae,dJ.B e, which is

uumto a mnimumvolunme, dilute the

herelgéﬁﬁ? r%gﬁgg?effereg i ce-H20 and stir for 5 mn at

whi ch time a precipitate forns. Collect the

precipitate by fiItration vvash with Et20 and air dry

to afjford the 5 for roduct, respectjvely

cefid %}re%ylﬁwﬁtftvaeo‘ﬁ Sasuitn ool TSR SRdifots adieraiesherein, a
suitaBle dBE‘a%e PevePls MBoR0.O0 er AR BoWM 340 &%ﬁg@%ﬁgf@f&%ly

a solution of the 5- -am™nonet hyl i n
abou( @Oi mgfrgper daneb akm@t-llmmg(l@ per d&y, @ndrtspecnaﬂg ablegi0r(Sdng/kg per

day G50 R e e S R0 b B A Prbea iyeation 1 b gqpniserea
on a fegafién O @4 ﬂiﬁlesgp‘@ dapahd & dibtatediny thd AuMRIPrhLdiddase Jdisorder or

When conpl ete lute the reaction with Et OAc, wash
Condwoﬁlﬁoééfreatﬂél—m and brine, dry (MySO4) and

concentrate in vacuo to give the crude product. Purify

the crude product by chromatography to afford the

desi red conpound. General Synthetic Procedure Xl I

( Redhanies ¥ ¢o éﬁmtﬂanimgalﬁe ¢fample compounds of the invention are presented

I | H rbox lic aci
oelong, UYL it RSt ERpouts o Pbesy e aseSiiagp Schemes
1to3 51&1 E\b@lgfé&ﬂ @£ ebr dh di@x@iﬂﬁlbﬂtfbn(& c&félﬂ'ﬂﬁﬁﬁ@e 1884 tHc&Emptdcompounds
.0 nm), add the desired amne (0.52 nmmol) and
ISSUWZWTEPN LO equiv, 0.26 nmol) foll owed by NaCNBH3
(2.5 equiv, 0.65 mmol). Stir the reaction at rt and
monitor by tic (10% MeOH CH 2C 2). Wen conpl et e,
dilute the reaction m xt ] Et OAc, wash with sat.
NaHCO3 and brine, dry (M%ﬁ% concentrate in vacuo
to give the crude product. Purify the crude product to
af iy @116 W edRaMPRA aFARRANE O B TBY |11u§ﬂ¥2i6ﬁtof He ihb&tion in greater
bi s-al kyl ati on product occurs as a by-product. Ceneral
detailgyrthiut festripfirg: e breadt of thewnventioyl intany mapher.
5-fornyl - 3- phenyl sul fanyl -1 H i ndol e- 2-carboxylic acid
am de). To the indole al dehyde 13 (400 ng, 1.35 mmol)
di ssol ved i n DVF ( A8er@kal adﬂhé{ﬁ-M@ﬂhoasequi v, 91.0 ng)
as a aqueous solution (3.0 i, H20) Add to the
ction a solution of 101 and DMF (1.0
dr ﬂﬁssﬂéheryfﬁemomemra@gef/éwg gbtajne ff’E?F“ %Emﬁercal Pmpélefsr?éld used
Wlthcfu? FertHep Bul\{\ﬁéal't‘lofa:-t MCrehctfds We)e rufl rﬂlﬁdé’iﬁaﬁnnerhﬁnfb@ﬂ?é?é Such as
phase wth sat. NaHCO3 and dry (MgSO ). Concentrate
mtrogdmeor@lrgmnmdl aihydrous eagiente and eoleenisl eFlpshodhuematography was

hetic..Proc upli o amn
pertoRR gL p PN G 51k BP0 by P e ot aB s =
descﬂi‘thﬁ ThirDlay&-cARGrRRoBaplyy Wasdreorfndd 26i3g 0T8I mm&Ridar dgel ¢dated 60F-
as the trifluoroacetate salt) in DVF (10 ni), 10%

254 pé@fﬁ%@d\é Waelgecbusm_g 10§16 vieptn UYdldghter a staining reagent such as
otected am no acid N hydroxysuccini m de ester
KMo f?%f‘g{ﬁu.v 0.266 mMmmol ). Stir at rt and nonitor the
reaction by LC/ MS. Upon conpletion, dilute the
r laéraied IRy spbctiat Wi#ve réc@ddedrmn)a Menclis\6d8 i TR e(Nocajeini spectrometer with

e Wth and brine an
sampfe Rt bt ArT ea e wave ppee Lt 1 MMRwectra
were a6obdedasi LV @l GemBY aﬁcveﬁheﬂaarw@dohuaﬁg/maﬁrfmﬁty%mor Inova

concentrate and then precipitate the product as the

TFA salt by addition OFEt20. Preparation of 5- and

6- cyano-| Hi'ndol e- 2-carboxylic acid ethyl and met hyl

esters (Schenme 1)

3-(5- QIano 2 nltrophenyl) 2 0X0- prop| on| c aci d et hyI

ey o o o . ~ N A o
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of crude product. Purify by chromatography on Si Q2
eluting with CH2A . Concentrate the desired fractions
wa@paewzsseum dry the residue over night (400C) PROI/US2005/029306
provide the title conpound260.5 g) as white crystals,
Rf = 0.9 (silica gel, 10% MeOHZCH2d 2).
3-(4- Cyano- 2-ni trophenyl ) - 2- oxo- propi oni ¢ aci d et hyl
ester, 4 (m=0). Dissolve sodiumnetal (0.345 g) in
S00Mz afreetr@maewmghmyal shidlg (¥ reporyadon et i€lagiye imteirampidylsilane

(0.0 ;}& ﬂ&ré‘fgﬁﬁ&@é% 8 I{P&B %?g%%ﬁ_%: e 13gwgctr}wgreqecorded

on the é’ammn Onitgiindtrumenagl 00157 MHz 1éC fiequencyneith chérhical shifes (3) reported

in DD o D 0P SR S B s SPESTAMS) were
obtaiR&t %@Fl%@ﬁAﬁ“M@dMEW MQQ S(p'égtr(ma%ter y?s? 59 €hemical

organi c | ayer successiv brine
lonizgtim aH1R0 eNrusingvySome (ol 2@0:36e ﬂill(llad @hmmfgogeplw Magde

sl S0 A e D 0 05 R A 1

liquidhdr@iler d Hi g s § DR Cmakiodps@rond@ e MhalydiH @xhdtthBs SEUERA) WL
as_vyellow crystals, np 118 0OC.

perfogn@}/m%e ESI mede pemassaasols o afd 040D asiag yWiceapess QBRF mass
spectigfndlr, M Gack e uere determpingd fo th protonated mglegylar fons (M-+ 1
wheremﬂ\élrefersnoﬂteaibl@dlﬂarmbbl 10% Pd/ C (0.45 g) and stir

under a hydrogen atnosphere until the theoretical

anount of hydrogen is absorbed. Filter the m xture and

concentrate the filtrate to afford 1.1 g of crude

product. Purify by gRAMI&hAGSRRY ANAIePsO2 and el ute

with CH2CA 2. Concentrate the desired ract| ons and

vacuum dry the residue g dy ght (4000) to aff%{d t he

title conpound (0.8 g) as ite crystals, np 176\
0C. 5- QIano | Hi ndol e- 2 car boxyl ic acid methyl estr0),
x3b andR6 Qya | e- NREAr boXyl j i NR2R3
£ ; esterg. 3
: he rered fro r eSpaptdrag fe ', ~
3a and ga réspectively, by\tranSesterification Was

described in General Synthetfc Procedure I1.
zihp,aRaiOGEpr 3- ar y¥t hi o- 4or Ia-k

@tﬁ@@ﬂ:ﬂ et hi o- 2= am nonet hyl i ndol e- 2- car boxyl i c
aci d ammldes 8b apd, 3-arylthio- or

3- het er dgycl et b o- 6- am nonet hyl i ndol e- 2- car boxyl i c
acid am|des I ¥b. (Schene 2)

5- Cyano-N H i‘ndol e- 2-carboxylic acid am de, 6 (m=0)

Tr e3dt RS=opmno-| Hi ndol e*-carboxylic acid ethyl ester,
3a (mr0, 1.0 g, 4.67 mml) with 7 N NH3/ MeCH as

described in General Procedure IV to afford the title

PR I RGN T NI VLA RS

¢) MéGH/H, 0/ Na@H e HCS, dzﬂdé}bonﬁcﬁl%nﬁé'ﬁoleaﬁ)d Nﬁz;@ﬁ ((r%arl‘)ohg/ldnmldazole
tic (10% NeOHZCH2CI n z +H) .

and a(pzuwy@asmyndawmmm) Naj, PMH}R}S&R azcg)e,.IaMF R'-S-S-R' (R’
— ary erﬁs tyI ester, 7 (m~0) Dissolve indole 6 (n=0, 9.5
g} H2% Tol) in' MeOH (500 ni) and add NG 2 (7.3 g,
.1 equiv, 56.4 nmol) and BoC20 (22.4 g, 2.0 equiv,
t he mxture to_ice bath terrperature

RSB oRE
GenegalSynthericbrperdiiad (rans-gsigfication; Sefisme L ofepe) nol ). Stir
t heg, | t
thed S8 %ﬁ“ﬁ%s&%“%%‘@{eﬁ?? SarED b AL AR (20
equivs,z0.7 metedQ@ndrstir &wtsnamnswmmhzheamngMSS 5WiCt flor Bt. OMonitor the reaction
e th acts, S4).. and concentr at
by g R Bt arE b ER G Fo bR harer ST 2atcvg ERbsovith F0
further purification. Rf = 0.30, mz obs = 290 (M +1).
(reference: Caddick, S, et al. Tet. Lett. 2000, 41,
3513-16).
(2 Car barmyl 3 phenyl sul fanyl -I H-| ndoI 5 yI rret hyl ) - car

e N a o —
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with 7 N NH3/ MeOH as described in General Procedure IV
to afford the title conpound as an ivory colored solid
W@ Z66/0n3590 88. 699, np 241-242 0C, 1H NVR ( DMSO B6)/US2005/029306
11.5 (brs, IH), 8.16 (brs, 26H), 7.83 (s, IH), 7.80 (d,

IH =8.0 Hz), 7.58 (brs, IH, 7.35 (d, IH J =8.0
Hz), 7.23 (s, IH).
(2- Car banmoyl - | H i ndol - 6-yl et hyl ) - carbam c acid
and stiefar-16umipl Gadleetrthe ddid(by-filjraddrsaal drg undetolaemin angDC for 3h to

.58 . [) i OH (25 nmL), stir at rt under N,
aff"f‘gﬁt?ﬁﬁ’gé;“%ﬂ%m%?géte © 1.0 equiv, 3.0 nmol) and BoC20
(1.31 g, 2.0 equiv, 6.0 nmmol). Cool the mxture to ice

bath tenperature and then add NaBH4 (0.79 g, 2 1
GeneypbPyntheti¢ Praceduredd damnisiation using N, Qehens¢ Letepbd h,

et eBbfiohRf 4 E2T 8 Rt BRRHEGH A0 MRl B giv) atm
for 16vht Bilfck GcsoliCdivii the rédeeioe xiixtacd, sasttlivith [VOSDA)airedigl to give the

concentrate to.give the title conmpound (433 ny, 49.5%
COrresRONGINg Nringagy @ 4l 1ine solid which is used w thout

further purification, np 209-209.5 0C, 1H NWMR

(DMSO-d6) d 11.4 (brs, IH), 7.87 (brs, IH, 7.49 (d,
Gendrpl Synthetic BradedureAlR @nfidatmnarsingd¥HnlyleOHyrSheidel),, stép. )6

(S o, 3 R ey A )

add LQCB@ 0 8udv.0D87 MmMEY $MM thd Yeaction mixture at rt for 5 days monitoring by tlc
barmyl S- phenyl sul f anyl -1 H i ndol -

(10%M|e%1/<ﬁl;lz§?l@)a r%mw@raé@th@ migpure umipimert lume, ﬁalu(erwl@n H,0 and

colle@ﬁ{@ﬁ-@ﬁ Ira tz{ﬁ %%&r ceﬁ% vé? %Hf%%lﬂc} Hg/un grs 72 IHEB éi)[ 60 °Cto

proviida pﬁmaey aihldE’mc(iXe:(Rﬁ r=eR3| HY, tiy me(sﬂlbe géli 10% MeOHCHLL) 1R (X=H)
nd, Ho 8 and is Ph) as a tan solid
0.95 (2683%% 46&% rrSé gﬁ%ﬂ oc 1H NVR (DVBOd 6) d

12.25 (brs, IH), 7.90 (brs, IH), 7.70 (brs, IH), 7.52

(m 2H), 7.40 (m 3H), 7.37-7.0 (m4H), 4.19 (d, 2H, /
GenerabSynthptic PriocgduxedV Gipgirolysicof{m@byIMs@H2 GH2Ebayyliefacid 3, Scheme
Isteo'c 5, mz obs = 398 (M +1).
> S SAni nonet hyl - 3- phenyl sul fanyl -1 H i ndol e- 2- car boxyl i c

acAdd HaOHe 87! B/im%@i)tto ety (HaeR-2- %’65’;891&5'25@17 Otrﬁhﬁol) as a suspension
6- Boc- am nonet hyl nmpound 1la (n¥

in MeRAPHA: |, 996/61114)0 Sm‘_)it g 16th, pomenir@tefemd a];ghﬁyi\wt}? Cl. Collect
e SR e AR B ELRAFLA S TP Eponi

ac1d$corrpound Ha V\herel n m0 and R3 is Ph) as a white
solid (1.6 g): 1H NVR (DVMBO-d6) d 12.55 (s, IH), 8.14
(brs, IH), 8.05 (s, IH, 7.75 (brs, IH, 7.64 (s, IH),
Gene?aﬁgy[(tﬂetld Plocedurd V&Qﬁ%orﬁ(wz 1rr’3101135:a§% Rbhcib 3“Scrhe§1e I ftep d).
tic (10% NBOHZ Mz obs = 3
+ dd tloraesp tmmocf mndyfle- anlrbpkylm apid a(fdl 0 mmol) and anhydrous THF (50

ml), car\g'o &F({l %\Zr? Oeq eg]ﬁf orsrry ?Afj (9 mmo%) ¢ Erbo Ylhland %&ll conc. NH,OH

(50 rri)hla Sti@%%ﬂtlbﬂtcedrealﬁﬁbn OuspEMEYdr. i a€rtdng ARBOXYh b6llea€ihd solid by
am des

Sche
ﬁltrats:wélﬁwg é‘k&@dsdmramﬂuu@ pL 40 Gotoafford theindgle-Rccaghexamide 4 (R?
3a|g)de 12 (m=0, R3=Ph) Treat conpound 6 (m=0, 6.0 g,
32.°4 mmol ) with di phenyldisulfide (1.10 equiv, 7.78 Q)
as described in General Synthetic Procedure | to give

itl ound, 12 68, 49.
GendrgSyiishetfs Prosedpreciia Emielian bf prestie PREPSYY legﬂﬁw priaary or
secorﬂa &ﬁ%éd\/@%ﬁ}@g 2
ormyl - phenyl sul fanyl -1 H i ndol e- 2- car boxyl i ¢ aci d

am de, 13 (m=0, R3=Ph) Reduce conpound 12 (m0, R =Ph;

1.13 g, 3.86 mmwl) wth Raney nickel (90.7 g) as

described in General Synthetic Procedure Xl to give,

after chromatography on SiQ2 (2% MeOH CH2Cl 2), the

title conpound 13 (0.69 g, 60% as pale a yellow

solid, Rf 0.45 (5% MeOH CH2d 2) .

= — N D ~ I
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equiv, 165 ng, 2.44 mmol) and NaBH3CN (3 equiv, 239

nmg, 3.7 mmol) as described in General Procedure Xl to
wa@bdoenessphe title conpound 16 (230 ng, 92.7 % PEEUS2008029306

solid; tic (10% MeOH CH2O 270. 2% Et3N) Rf = 0.25, niz

obs = 204 (M +1). Preparation of

S-substi tut ed- S-aryl t hi oi ndol e®-carboxylic acid am des

| from8b, 13, 14 and 16 (Schenes 2 and 4%

5- Add ieonalwian of ipdalergteathorahg acid Bl hd rreold andmivdyaus THF (30

. Bt PR RSy SmoteD e e e s o
exanipdeyneetigdimint gyyirrddiding] pipstiding, piferdzitd, Bemﬂmﬁme dﬁmloq)h@hde 3.0
N re prepared as is described above for
equl‘é?ﬁﬁ b)) Bro onERFRIATE SHE e {EACHIBN 4T .Acﬂeﬁé6 boqlse@ﬁw@ reaction
with %fater collect the preci 1tate by filtration and dry under vacyum to afford the N-
- Met hyl am none - 3- phenyl sul fanyl - I H 1 ndol e- 2- carbo

substnyledﬂn@tﬂeﬁ cathogtel;nlded Tr eat

5-fornyl - 3- phenyl sul fanyl -1 H i ndol e- 2- car boxylic acid

am de 13 (nm=0, R3=Ph) (50 ng, 0.17 mmol) with
Genédral Sy thsiiOPrddetufte?vib % gHiMiond? et oPmathyHable-R8arboxylate with

ro

descri bed in General cedure X to afford
primayy 3¢ RSACARIIY GrrsRgsy PclemeHestigh BLI f anyl - | H- i ndol e- 2-

coRy P g e BES, Bty e 5 b e

(X=H,M.671thmol) in Me,NH/H,0 (50 mL 40%). Stir the reaction mixture at rt for 16 h

moni?@%_b%%ﬁ%rﬁégég nscpxénregfg frlnr?xtnu%rt%t rqunnllr_nlurl;ll- \lorlludrge dilute
with 5126%8 xbm& nR- slorh 'bp qi@tlra&lo% aRERQNY Fits: Ak iR PankBiry under
(me CH3) (50 5 mmol ) with 3-chl orophen?l

ny,
vacu@m@uﬁ@ (Eié) ¥rovidg dimsthgl, @ﬂdmhﬁXfHaB gd cr Medld Ry = 0.65 (silica gel,

edure Ib to afford Id as an ivory col ored
10%50‘@%&'@5&) Y, 25.8%, tic Rf = 0.15 (50%
I\/EO—VCH2C12 0. 5% Et 3N) .

{3 Fl uor ophenyl sul f anyl ) - 5- net hyl am nonet hyl -1 H i ndo
Genqr@ %ylﬁhﬁ%folimqeeu&cYHaéénaadthlcn@doang NaH; Scheme I, step €)

W%&@g@) u%ﬁggélﬂﬂ 8%@'%2(8%%?1;%’ Vé ?snékg'l]?% @cLBH rpol) in DMF

(75 nniL)auidén Neat(r§ 9. sBlutign o&)ﬂﬁﬁﬁdcrmﬂal-c)aﬂasyaiﬁﬁieréi (r8e1c$ mmol) in DMF

(SmI.Se ;}&f fa‘lé éa%%dﬁg)gbaryq@§®ﬁa; gqtlfg aég{?mlol\ﬁ eclg)clrggne gnd heat
the ré\@ﬁl‘ﬂ @Hﬂglr’%‘rn% 185 EC&N) 16 h. Follow the reactlon bzl_partltlonmg an aliquot

5- (Benzyl am nonet hyl) - 3- phenyl sul f anyl - I ndol e-"2- car
samp&mb(e)twpqn BtoAd/Hfd el anplyzingdhe organic phase of the aliquot by thin layer

chrorgerln g‘re Bq%o% sifl § EW gh;(ﬁ/n &ed@d}g@@% ra%\méﬁeactlon in vacuo,

dllutebﬁﬁhy-lz@'dnﬂ%tlf ﬁﬁ 36 niig, ﬁ@er‘hﬁﬁ aﬁ’fﬂi&) Cﬁ&n@@@ﬁp}b@@ chidle solid on silica
neral Procedure X to afford I

L)
gl i85 Bed- h6 FERb VIR a8 Providd e dseyma st ydole .
| - Met hyl - S- net hyl am nonet hyl - S- phenyl sul fanyl -1 Hi ndol
e-Z-carboxylic acid am de, Ig Treat
Gendyal Synthetid Prmdyte-%llpr(émyylﬁﬁniﬁdm?d uding Cnd6)heSchema abopye)

S84 wlecage SRt afor e meodet mEERTy wO)
Cs,CC@B ﬁhn?dl?&rﬁﬁt%é@ add the dﬁa@yl@fsﬁﬁ“fd@ (b 85 Mol?gHeéthréactlon under a

i solated as the HO salt,

nitroGn( AMPRRIETHE r}QQ‘K?nyp amrpxmanely 2¢| hrewyto)r bs Ilp Mol detammine

I
wher%tb? gérgé”t!ﬁ}p cglﬁéIe‘f{’)S 31{2)@/ 'r? tgg ggrrl 0 )yéfume agglpartltlon
betwed tiine hadd (E@Qc (ZRBFH?h Ex(r5rﬂ ag@n vﬁth]Et@AHTﬁf}) thwlcbﬂﬁbmed extracts

eri di ne net hanol
(Mg%éicfﬁr% &t FonceRimis He f#%te éfa pRoXidg th%ﬂ&f*? éraaylrhampé@eﬁg
43.9 9% isolated as the HO salt, tic Rf (free base) =
0.25 (10% MeOH CH2d 2- 0. 5% Et3N), mz obs = 396 (M
+1).
5- Mor phol i n- 4-yl net hyl - 3- phenyl sul f anyl -1 Hi ndol e- 2- ca
r boxyl | C aC| d am de I I Treat

- R 1 ' LY O ~ I T L Y |
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3- Phenyl sul f anyl - 5- pi peri di n-1yl net hyl -1 Hi ndol e- 2- car
boxylic acid am de, Il Treat
w®26060235y0 - 3- phenyl sul f anyl - | H~i ndol e- 2- car boxp¢ T/CSB05/629306
am de 13 (m=0, R3=Ph) (50 nng, 0.169 mmol) wth
pi peridine (33.5 nL, 0.338 mol) as described in
Ceneral Procedure X to afford Il (30.0 ng, 48.7 %
isolated as the HO salt, tic Rf (free base) = 0.20
carbaxgpide; Byrikihe; ol TRR SCRY(4.08 5602 cabmpto(mpyida the 3-
P | - S- phenyl sul fanyl -1 Hi ndol e-1 -car bo
ary1t1§o nﬁgfe?c é}%ﬂgh@yl m Treat
5 for nyl - 3- phenyl sul fanyl - I Hi ndol e- 2- carboxyl i c acid

Gendi| S5athett Brapkduts il (fomy nePigliFBa | n Conor al
PrOGRld By oD O 00,

sal t, as e =
(BO%IV@M@H‘QI@DH%!OG 5%@81\3)0 mmiat). diiE atrtff@lSlQ Mufs I])Jcnch with water,

extrag X H?lgﬁg(él \Qﬁﬂ%é%@%#@iﬁygs%] ffqpe}/ ancl Soncen (r)atg tozafgoré the 3-

arylsﬁlf(frgllll’ﬂ _mdoleresurbsuliit apyl andiktk .ndol e- 2- car boxylic acid
e 13 (m=0, R3=Ph) (50 ng, 0.169 mml) with heptyl

amne (22.3 nL, 0.338 mml ) as described in General

1H-iﬁ1(ﬁ‘é- C Qﬁoﬁli‘c%tcﬂf Jr&{«ﬂd@é {;i@g %e%?%e%@i%sm ated as

MVEDIch e YT itole- 39aiBoR Mate Xz =0h<. 0=g,38)257(ﬁﬂnb1)]a)s described in General
5-(3; Carb | pi din-1-yl h | sul fanyl -1
S AR Lo Ak N VU DR TR
f mh I C
powdRr! Aipimgh: 2(%3%@ RBW@{W%@@Q%S, Brs ?gmméhab&, 361,960 (d,
IH, JpT féé rHz)i 'he2 81, d & box&orHas 7(B4(bts, i), 01 BESI Mirfot §.1d%2), 7.11 (s, 1H),
700 ﬂgfﬁ;%ggqo}é{zr} General Procedure X to afford lo (32.0

isolated as the HO salt, tic Rf (free
base) 0.10 (10% MeOH CH2C 2-0.5% Et 3N), ml z obs =

1H- ﬂadqiﬁr&rf;arkwm rgid amide-4op% T ADEhrpmzthy rmc}ﬂlgrércazbwnlwwmt

I
Sﬁ%?tnly hgﬂ%eﬁéﬁjgﬁlggg%(%j FH— i N O?g] 6Zj§car | Cn%%d 18 General
Syntleetic Peock8urervc 6y afRad fie) tit{eSédnmigpund (8539 grisl. 0%)/mst dyellow powder: mp

- pi perazin-1-vl -pyrindine (1 .5
233G R b BV SR & dttiors T Bos oty oy 6 11 1= 5.1
Hz), "42 (&A1 %8 = gl f
z), asé) 1 J 0 %%@gmﬁ@%S%IEtglﬁz)Rhﬁ(Hﬁ)mz(t 1H,
J = 844%z)( wmal galcd For CoHgN,O: C, 67.50; H, 5.03; N, 17 50. Found: C, 67.20; H,
4.95: %[147 553 Phenyl propenyl ) pi perazi n-1 -yl met hyl ] - 3- phenyl s
“7alfanyl - | H i ndol e- 2-carboxylic acid am de, 1q Treat
5-fornyl - 3- phenyl sul fanyl - I Hi ndol e- 2- carboxyl i c acid
3- Beﬂi@n@ﬂfdt@l@ﬂﬂoroﬁﬁﬁﬂﬁol@@czﬁ‘Boxﬁlcl&ﬂi Hﬁﬁﬂie) (IW th
1(3 phenyl - pr openyl ) pi perazi ne (118.6 ng, 5 mmol )
aslgeiskphdpaisulfenybonevero- 1p- u@eknjz@atkomdlcaﬁcfcbmda B P1wgol.0

Bt Dy SN el B, S il e

whitedBid( MStOHg 336 (M + 1).
4-(2- Car banoyl - 3- phenyl sul fanyl -1 Hi ndol - 5-yl met hyl ) - [
, 4] di azepane-| -carboxylic acid tert-butyl ester, Ir
3- Bemamfwmmmdo@ fe- Ryt hahaibiy) ol e 2-car boxyl i ¢
aci d am’de 338 Mol ) with
Bokreft, Mplthnabekfan}élwmdn@ 2 -CarboxyiiolapidasnideEe. 2b& thg, .0 mmol)

with %Ber a eéc%b n6ra %ynttf'i‘ N}g W @-}Z@F ggglﬁeS glg@/s Q"@I\tﬁ sghd mp

nl z obs 481(M+ 1).

5-11, 4] Di azepan-| -yl net hyl - 3- phenyl sul f anyl - H-i ndol e-
2-carboxylic acid amde, Is Treat the Boc-protected
indole Ir (62 ng, 0.129 mmol) with TFA (2.0 nL) at rt
for 10 min. to afford Is (53 ng) as the TFA salt, nmz
obs = 381 (M+ 1).

5-(Bicycl o[ 2. 2. 1] hept - 2-yl am nonet hyl - 3- phenyl sul f anyl

g g =
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(50 ng, 0.169 mmol) with

2-am no- 2-net hyl -1, 3- propanedi ol (50 ng, 0.47 nmmol) as
wolesesneised i n Ceneral Procedure X to afford | veCRUSE05/029306

ng, 32.3 % as a tan solid29tic Rf = 0.15 (10%

MeOH CH2C 2-0. 25% Et3N), mz obs = 386 (M + 1).

5- (2- Hydroxynet hyl - pyrrolidin-I-yl methyl)-3-phenyl sul f

anyl -1 Hi ndol e- 2-carboxylic acid am de, |w Treat

204 °B{deoy;nH N3MR mbms@ug)fsalw (Ui IR6 €br; LR, BaxXphs, CHAE.0l(m, 3H),

7.6 (oo HY 57 iRy N P PP GRS T 06 LG T o M o).

descri bed in Ceneral Procedure X to afford Iw (42.0
ng, 65.6 %9 as a tan solid, tic Rf = 0.15 (10%
3-th®#lwﬁﬂﬂ-mdﬁl§%-EWyhm¢zd abdde(I8B2 (M + 1).

SRR s el s TTX 28R e 2 Qermeliite,

phen&l&sﬁrfﬁ‘l@t(l 0 equiv., 436 mg? as described in General Synthetic Procedure Vlla, to
S5-fornyl - 3- phen sul T anyl ~I Hi ndol e- 2- carboxylic acid

afforgphedglepgn{gqg@d ( 1%)93(3@/@) 3N mpry‘po}m@ﬂ goligy, tnpp 197-197.5 °C.
2 7 b
Anali d nerr%I: pgfz &edur é%ilﬁoﬁgfd'fsgf é\yllgﬂ(ﬁgﬁo&ﬁ& @eééf)%, %14 42 N,

10.1&s a ivory colored solid, np = 192.7-193.6 0C, tic
= 0.10 (10% MeOH CH2Cl 2-0.20 %t 3N), m z obs = 356 (M

5- Br&ﬁmfer i ulii'ahyldmzﬁx&&l@wéa@ﬁb %c%ﬁ&xﬁﬁd@qﬂ*ﬁeny I'sul fan

ol e- 2= car OX lic aci an1 de reat
Trgatrﬁybromqslrfénlydtzévlzfcar’opkylllwmﬁ dfd)b'beszerda(%ﬁ Byl 4.67 meiad) with 7N

1 7
it FHECHE 0ot Bk ip e s 2o 2oy MDA idrgmag Hindote-2-
carbo@E€ héibashidou GerdraR® PIROGEHYALan i vbe)- @3‘1&@& Golidf Trdatl5-Bromo-1H-
% as colorless needles, tic = 30 (50%

mdolgzgmr@#m acig appda/ft08R)e, O mpph mtksdazhf(rwldls@ﬁde é@& qamiv-, 141
mg, 6%491)E§sod)(egcrbbeg eré ngfl:r?lo }thlg]tlae roc‘gduﬁew\t{:‘ltﬂ?1 tq %w% the t1tle ﬁompound

1d (86 lnfg)lay ba Ivdry-odloted-stid. ahas MRl(DI\ﬁIDd@@BﬂZjé (brls,ZlH)t @@t(brs 1H),

P ARSI CRG WEBSA © o

, 4- di oxa- 8- aza-spiro[ 4,5]decane (71.6 ng, 0.50 mmol)
as_descrlbed in General Procedure X to afford Iz (51.0
3-(2-Aapina-phenykyulfanyd)- 5mtbuy-ui-lndde+2ﬁcarb0xsﬂtc geldamide (Ie)

tgHz hﬁ’é?&%’g éEllt ;%Ig %10 csd 1 h(gl%l/la Tﬁ;ﬁﬁgr@l%ﬂlfﬂ) as

descrfb%ﬂylh Gehbrtahsiﬁitleeti& R‘racfddﬁﬁéw ltcCaf%‘rtl@ ﬁlﬁﬂhdﬁy lHalﬂda'IEQaéarboxyhc acid
hen sulfanyl Il—l-lndoIeZCarboxllc(g d

smidg e B5H:nkb- KA HaiySo(HS 4750 3 powhd, e 2205 °C; MR

reRh ey | S :

<DM%%%§%§ i %2%2?4"%?%@5&% QBT AP ST g o 3

LC/MRy, mESols =%91a(<M at).i TweatyS-oethoxgd Hsoldott-2-tarboRflicac anide (300

o 0PSBy rmoRhendRi Ty Bl R P e o] TS s ggred i

Genekﬁl fS@ﬂﬁhletlé H‘ch&lﬁ*E em% to @ﬁbmhy kit c@iﬁb&l@meml %b65-"%)9§sta light
H-i ndol e -car OX Ic acid

srecrealdamy 303 HRgie ée&bwlmw-d@ T2 sty L 85178 (Gors, 2H), 7.4

@, lﬁ)éé}?eggr('?’b%sj {Iﬂ ﬁgi(am gﬁoceg“(1 gggt 0 ’a?%@% bm/Z obs

=31{ @8 +H1y, 36.4 % as an |vory coI ored SO|Id tic Rf =

1 (2.% N N zobs—481(M+I\la)
3-@3- g‘“ﬁﬁéWF%ﬂF‘Flﬁﬁ)’I‘) g*{'?@“lf’ﬂr%rbe’%mc@?mwg)l ami no) met

hyﬂa tlllﬁ id?l@R:'f Zrbe 1% tfideql(& 2 d 34 t

! a c %f any H-| rgg Igpzq%:ar oxy%vl%g 14mdm]) with

bis- 3ii}modmhmyl(immde RBi ehYiv(, 56)4 ng, 20. Mol dyscovibedin General Synthetic

3-trifluoronmethylaniline (80 ng, 0.50 nmmol) as

described in General Procedure X to afford lac (36 ng,

48.3 9% as an ivory colored solid, tic Rf = 0.5 (5%

MeOH CH2CA 2), mz obs = 442 (M + 1).

5- Et hyl am nonet hyI 3 phenyl sul fanyl -1 H i ndol e- 2- car box

o,
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am de, laf Treat

5-for nyl - 3- phenyl sul fanyl -1 H i ndol e- 2-car boxylic acid
w@pood®2358 (m=0, R3=Ph) (50 ng, 0.17 nmol) w t hPCT/US2005/029306

2- am nopropi onam de (62.3 By, 0.50 Mol ) as descri bed

in CGeneral Procedure X to afford laf (39 ng, 62.9 %

as an ivory colored solid, tic Rf = 0.5 (10 % MeOH CH

2C 2- %t ' bs = M : . : .
ProcGgie YIIRER ARRSIpRGHUY SorRPASE PE Soheiss pathiteani pdsica eeh
R;= Odqh@%aﬂeﬁihﬁ%ﬁhbf acid amde, lag Treat

fornyl - 3- phenyl’'sul fanyl -1 Hi ndol e- 2- car boxylic acid

3-(2- m-uemnywanmmpm@%wgiole&mmm agid dmide (Ig)

3-
e PIRPRLLA TR SR 8 A CRE #1552 o e,
0.41 mmcﬂpwh Q%ﬂﬁ@ﬂleﬁﬂhisdlﬁd'él(l: 5 Bﬁuw Q66 n(gS o%swﬁﬁbﬁ)akldescnbed in

Genesal [S(mthsm ?rqsﬁ@ﬁy |Va‘Fh tﬁd‘ff‘?ﬁ% Wltqtlegoﬁmemd K 11 3ma) 25 pp ivieay-
colord BTt SOt DS 2T B PBors 1,0 (s D77

1H), A2 § ﬂrﬁ EH=, 45R§,—2IPI)) ucam&rgn/zmbﬁ mmw)(mmh

hut I gn'o des bed
3-(2- éé‘H h@%‘él ?Ed%lf”fzo?*ﬂ PXH c(aﬁd ﬁg“&ﬁéhﬁ O/(I) nas an
| VDYet 1qphrﬁio@edz%lbbséyhct dcfd Bfude 4Qx8= R RN HN 64 RG! 200nrdol) with
%t 3N) , rrizos—430h%
2-ammophenyidisidfidp tleh gquve b)) mrst hf/ mma)) phémnb@d h&rgpieral Symthetic

Proc%ﬁ% eVﬁ’a?@@R@rﬁéiﬁ%/ tl@?cfnq qrr?dqlﬁ_l_(lgéa g/a)g%sraol% green gg]]uh 'H
NMIG{DMSOI&) érmeq, (bR ?Hb1)8 (] aﬁs rtm) @sg?brmm{)) 76RY& 1H, T =7.8 Hz), 7.48
uoroanilin as described in

@ Weheid 8 aééﬂu%(nx X 105! BArIq (it 094 By 3Fik0.H6.67 (rm,
%
1H), %%3\/(3?9’ qu[ 08 @S (B N}?y n{r% Gb 254 8\é{&21§( Mo 1),

obs =
3-(P35~l({1hsbjdsmkﬁg'd)d)?iﬁandolefﬂ Qarbopj’lm’adut ahfide@i)- | H- i ndol e- 2-

pritisefe iy imide A0 B 27 BoRyPree 4 mmob with
2,2 (ﬁfﬁl%@(ﬁﬂpﬁquﬁ :(thrﬁ&?asm})sm%e%ﬁn EREal Mtﬂetlchrocedure Vlla to

i sopropyl am ne mol ) as describ

give @érﬁ!élp&pmppmﬂeblﬁébo g g?%ﬁ fiHe t:anl sgjid( MS @fs. 278. 26(1\%' 1as

3-Ph%ﬁg&_lﬁ£@§v-‘é%@ld§§irﬁ%ﬂzb%&ﬁc acl%ngkeﬂH%fIS a/)" Tabl e 1

CoPpasoldsorndf Fdimisla-cadbeylai 2id3 (¥ =81, 1R2g, I6S21Nh|3101)|:.§?1d

nd X i ARYLTHI O NDOLE- | -
oy AR VR AR AR BB PHEREEE] Moeiiks bR epmol). St for 30
0
o EHUNH MK\ S o1 B, ADISHATT e AL
DMFL(éO maL)30 shreyteadtion amd otieat2t. cAftrRba powdbe clBar yellow reaction solution

into I35 ERS R e Rtee e Rlfiien fof e RO ER 2D wiatieen 1
indolé2-QAas@tie byl atdtRylamidetd LrAeg gtoe k:ng 96091'112 &) a@,ca yellow

hPER) which are therefore useful gﬂar maceut i cal

SOhdé@@ﬁ? -223 85 L ATV (DMSOrdskd b6 ﬂﬁﬁ,tlHa)n Si(mp i B)eriQ @n1H, J =

t
7.8 HY érﬁ\iﬁi@@ﬁgﬁgtgﬂ]@' og §.%esc RE99 gﬁ f}ﬁw]éﬁ E@@P Al &b (4, 31, 7
= 4.2\Hn)i mt4 (Eh’SF 175 (EM!hzh)ll ’D'eatalr}BudiloHaI-aymdxjﬂ}c deidethylamide (174 mg,

or gani. , rangi om.si e cells to man. When t he
1. O"W@? Hﬁ@?@@ﬁ@ﬁﬁgﬁe e%ﬁs%wmgcbﬁalﬂm%ﬁgdessﬁbe%@&f‘éwral
Synt}ﬂ:ﬁf: 'P‘P&e@ﬁreah%lfo ﬂﬂﬁd ﬁféﬁltlec&%egﬁd"ﬁ hhd b es@%) as an ivory-colored

enperature, the rhythmis cal C|rc
sohd(rm RBHRA4’CGRTH NMR @Mﬁ@r ~ds) 8. 12(31(97s1)1H9>r&;1~ (mNsIﬁ) 7A84d, 1H), 7.42

@ l@ézg’rz?@@ﬁg@) éjglgdggé us b?o{ggldlcgln ngéﬂgﬁe?;e

(circadian clocks) and are present in nost |iving
organi sns i ncl udi ng humans, fungi, insects and
bacteria (Dunlap, J.C (1999) Cell 96, 271-290;
Hastings, J.W et al. G rcadian Rhyt hns, ThePhysi ol ogy
of Biological Timng. In: Prosser, CL. ed. Neural and
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such as daily fluctuations in behavior, food intake
and the sl eep/wake cycle, as well as physiol ogi cal
W@ bawgewsIsuch as hornone secretion and fl uct uabCDOS2005029306
body tenperature (Hastings3tM (1997) Trends Neurosci.
20, 459-464; Reppert, S.M and Weaver, D.R (1997)
Cell 89, 487-490). Genetic and nol ecul ar st udi es in

the fruit fly Drosaophila el anogaster |ed.t
3-(PynidjaiZaylsifan cyl}'lgo‘ﬁfé"'ﬁfz -tarhoxdiraacid H\P&'FXJ%’&P“FQ{IE) rcadi an

r hye i iddbie-J laa%sxﬁw&t@aeth%ﬂl@e 5 $RA0Ri L tp@wfcmé §7mg, 0.5

pathway that i1s closely auto-regulated and conpris
mmob)fwith 2 Q’achﬁncbp}ptdurm(/lt&musl atd3ong)rasiestrived at Gemerﬁ]eSédlthetlc

Procififs U e EBs Sonfnurd HRT93 Bt St FhFosigh. H NMR
(DM$BLdy) § 128 (b9 96), sMewi M), 8.3, (m/ 983, 780G 2}I ¢4q9f eIH) 7.3 (m, 1H),

ements of the circadian oscillator in osophi |

el
72 @oR), §t7s(dotHi we® &k BHI MSorlp 362 6Met iy dCLOCK/ dBNAL

(CYCLE) and t (dPER) and
dTEVI ELESS (d%@lﬂ{lé B el SR FRyEer T, ror L2
form ng the transcripti orschagmear dCLOCK/ dBI\/AL t hat
pronotes expression of two genes termed DrosopIHI a
Period {dper) and Drosophila Jineless (dtim ~
Itlrrately t he mMRNAs fromth genes are transcrl(Bed
t he A5 otaei ns . '
dours—tite
are ;« SI zed and pho -
reach a c |t|caI | evel, and form heterodiners tha are
translocated into the nucleus. Once in the nucl eus
dPER ZoHITEVI function as degative regul ators of6
their own transcription, accumul ati on of dPER and
dTEM declines, and activation of dper and dtim bF

dCLOCK/ dBMAL starts again (Zylka, M. et al. (199B)
Neuron 20, 1103-1 110; Lowey, P.L. et al. (2000){ 288,
483-491). The dper gene has been shown to be a
necessary elenment in contgolling circadian rhytRrs in
adult eclosion (the energentg of the adult fly fro
t he pupa) behavi or and torg@activity (KoaQpka
R J., & Benzer, S. ( Nl\l-lgtl‘_ﬁc_a.d. S
68, 2 112-2116). Ms at ons ofthe p& _gereg/ca 5
ei ther shorten (pers) Ie'i{tgt héh {perl) the period of
ci rcadi an rhythns, while norkense nutations (per)
cause arrhythmcity in theqy behaviors (Hall, J.C7
(1995) Trends Neurosci. 18, 230-240). In mamml s, the
supr achi asaNaN©, HeA® CH{GCN) bpR'aH &hd0Aey,iQCH,CH,CI,
hypot hal ane)&KCat, EtQHIE, G id} In,00, BHFBSL,@H. bi ol ogi cal cl ock
(for review see Panda et al, (2002) Nature 417, 329 -
335; Reppert, S.M and Waver, D.R (1997) Cell, 89,
cl oc entraj ned to.the 24 hour
-Digg St ate SHrbOMR R bV S RLOR e 2 HEpd act t ng
t i @iglacibiodchtiéli hd’l@% nﬂl)@rdrﬁkdéd WA stirginkRertlo9eE Min to a solution of
pat hways (Kl ein, et al. é1991 uprachi asmati c

lndolmacqaéboxytrﬁ acifietyl §st@1 @cX = b Bed 1 Uhnveel).ging spdiamsnitrie (7.3 g,
t f h

106 piB0Eho ot D RO B CH SHER L, A RElnRNED IR, a00 crncr
(100 miy) s fdeditate @nﬂ’atgible reﬂﬁlmm? swspehsid?Pe rQuenth ehepeadt@inrafier 1.5 h with

products of these enes (MPER R2,
1.0, FhBgys e lkaaicd g, B0 SABgH R FBRORAIBR By e HVash the
combMdArgardph RECHFRENBl dith £8ira @8 REIRIS 3%%9055‘16}3&1?(@15304) filter
with a protein dinerization domain designated a
and comxgirpte tagivacaltanpurifioationh® (F.62 gt710hrase yeiloweiotid. (KERJe et al.

rersTy PR, S R, hare, L1 s, funetonal

honol ogous to the PAS donain of insect PER All Per

nmessenger RNAs (nmRNAs) and protein |evels oscillate

during the circadian day and are intimtely invol ved
|n both p03|t|ve and negatlve regulatlon of the

______ gy | pe———_~ . 1 .




10

15

20

25

30

PER2 is the nost well characterized protein, and nPER2
mut ant mce (nPer2Brdm ), |acking 87 residues at the

W@ 20060x35b0 porti on of the PAS di nerizati on domap@r/UBBNe®029306
a shortened circadian cycl 82in normal |ight-dark
settings, but show arrhythmcity in conplete darkness.
The mutation al so di mnishes the oscillating
expression of both nmPerl and nPer2 in the SCN,
indicating that nPer2 nmay regulate nPerl in vivo

Gend S0t el YERPRL B0 B Rl

provide gndodt ¢thyl esfers fieSchegmalsstepph). t he central cl ock

ear n, . e [ ..(2000 .Sc' nce 1013-1018). .
NERL Mol indgle S b Sloamid ahair S 108 rypeaipongdesired
aryl &(&B(\gm al%a(slqu BsmA8 ih n@ncﬁl:mﬁie&ah@(ﬂd}ﬁwm £ékal @ﬁrﬁount of
CRY atively regul at ed transcrlptlon driven

y t
ha(@é@)@l(o ﬁGQIBMAQIWé@@h@]i V& ma)aanddehit |86n€If0103)hpDel>u&the reactlon

r-1e0 tiated the Ltive
mixt gt S Wb e Lo Bt o bReD 450 KB Ove e
crudd)pro&uc}t ePutifyi e Matdriabbly ﬂsﬁhﬂiﬁdnﬁﬁtbgr-ﬁbﬁy fouTedril e dekiréERdole
oorl% under st ood; however, in nPer3 knockout m ce

°Xyg%\n isQ#etes 0 @f thesthyd §Stersy cadi an activity is observed, and

t heref ore PER3 has been suggested to be involved in

the circadi an controll ed output pathways (Shearman,
GendraFSymgheti¢ Prc200@) IXViiydroDedid of €Bhyd|2-inddle c6D68yl6RT B)-u td t

re ted. f hat ER proteins interact with
carboé‘gﬁﬂa?ﬁ?@r“%be?lﬁ&i SIWPER3 can serve as a carrier of

MPERL toahs Ba Jfenddd-DGattd@ylid mi@eﬂqureesw ¢l(849 n\ﬁiﬂbs Bn BtOH (10

is critical for the generation of circadian signals in

mL) ¢ pduSanpe{ KOHE(S - Oequist., 7a5 mntalg ) mgpand 198) (21@ BlLZOStlr atrt for 16 h,
a01d1fi@¥~ﬁ. Flgﬁ) rl}%%xgi/ ?thlec %?éct‘thl:a% hg}ﬁ%ﬁr zd al orfl he correspondmg
carboxiylicaelddn cl ock has been postul ated to regul ate the
duration of the cycle. The first genetic evidence that
a specific protein kinase regul ates the Drosophila

,é,aﬁll t ry of the novel gene
> Phglgt t?l?ru%s&%%b&%%@cggﬁin%hgﬁgﬁt ei n serine/threonine
kllh@sé3{11:azfﬂ3H( -fAdblee2-darbox dic aaid. etifyl @83, SOS00 8¢}, 1. W3mmol) with

el LG5 BB RSN e bl S e v

Purlfﬁ By tlash clNUﬂn'ato@erpﬁ&@&a@(ﬁrd@?heh h H-ihflole-2-carboxylic acid ethyl ester 6
ypop R and arrhythm a. The

h horyl ati on of dP
(R' =pbend ; %ﬁg %Saéégs rysiow ik Kjydrelyae &@ esisT PBTe gardoxylic acid 7
R —gﬁl%ﬁg’lz u&h @J%ﬁ%#gl\el%)(r@e@etﬁ)% (Aurceal %{3 tgér{@g’n%gk% tgngLrg))xyhc acid to
the caeaspoﬁmgpnﬁiasﬁmﬂndv as Sé‘sombbd 1h‘c(}en€i§ll Sypthexsovotsduad ¥o afford the

... both se and hu Price J.L. et al. (1998

title capjROuns I agﬁ@%,t PRPBLOlig el e Roged) 1 el | 951 )
97-107). In a study with human enbryoni c ki dney 293T
cells co-transfected with wld-type hCKle, hPERI

3-@4- Me@lwzy Idm'ngny-ﬂifbmtold Zreadusplic acighosghdmy) at i on

(RSP B B PRLEEL EER) ed  Bmt its

meth@@@h%l@ﬂ%hulvt W8 v, hBuhmolye [dessibed RNQERRA {86 Procedure

renmai ned stable in the cell for nore that 24

VIII W@éfoésd 34 taerdaanvnbenorysiphbidgleat- FrhowlictpmRgthylesies 6(R' 7 4-

eSSBS0 & ML g
carbogfibovedd (B’ Edﬁmeﬂmnyphenyiﬁ uﬁE@Gep&r@B&hﬂlﬁdﬂczﬂrDMuW and then

trans!i%ﬁtg g%ﬁlzqrr]gclpéjy IEW |t1>] é.r)(/)p {Qg;r{rr?at(rgg@gi) esc Sﬁr? IGre]:neral
Bi ol . 13, 4888-4899; Takano A. et al. (2000) FEBS
Letters 477, 106-112). There has been no bi ocheni cal
reason to choose between CKle or CKld as a potential
regulator in mammal s until Lowery et al. [(2000)
SC| ence 288, 483 491] found that |n t he Syrl an Gol den

o . . ~ s o, "
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ci rcadi an bi ol ogy, a high-throughput cellul ar assay
(33rd Annual Meeting, Soc. for Neurosci., Novenber
W@208/0283003, Abstract nunbers 284.1, 284.2, anpCP842085/029306
was devel oped in which cireadian rhythm coul d be
nonitored in a routine manner. The assay consists of
Rat- 1 fibroblasts stably expressing an Nberl-luc
construct, thus enabling the determination of th
Synthetig PreRedurscy fo,affard thegitle soampoped Imms greotasiess oil, |t1c\£slhga gel) Re=
0.10.cell's by repeatedly estimating luciferaseactivity by
nmoni toring |ight-output over several days. The
repeat ed neasure format of the assay permts accurate

. d reproduc sess nt. of .t he,

3+ Bliocembrars Bt errbaryliscicid SRdad® | nni bitors on
Ci R@a@fﬂsamsbﬁﬁ%%%m&gn@%&a@m REXHS, {220, rﬁ§|1ad fn%l) with 4-
CKle inhibition to circadi an period al'terati on.

ep
fluorephenpldép § dquive lbkegnl O msrml)‘ dsatgséribed i Ganerﬁkﬁmhetxc Procedure VIII

to aftf)gdt fg% #HIS% SphenéX)bgﬁ %?Tﬁ saf 0 gr}uél SaR hg%?sgg?ﬁg(lfl 4-fluorophenyl,

184 ragmcal valtieckotitlt Mydardyahé pasabitas da!rlfox@hs asider(®' antlfldorophenyl)
at egory of proposed sl eep disorders for sle

usingfesral SYUhEHEPracaie X Bad 1eadens am lea @rharylic acid to the
corresﬂb?lﬁfnfg éﬂl’l?é}gl aﬁll?(L s dek r{’b%ﬁ Yn @eﬁ&?]h%}nﬁ%rng P Scedlis ¥ EH)M%}H the title

to ari rom a norna Itres in Intrinsic syst
compoesp bnas bivbité evlids(162 mg)atke(sjeaged R er0.4thoneost at i c
system) or timng (circadian systen). Dyssomias are
di sorders in initiating or maintaining sleep and

3-(2-FIio 51360 e P61y B Yin 618 208U B ox YRR P Qﬂﬁuéﬁlé)ex cessive
sl eepi ness), narcolepsg breathlag ated sl eep
®

diResetkdiaze3Hciadpler?-ear ¥ithc sicidegthyd iester, §e(220amgl 1.0 mmol) with 2-
ﬂuor%%ﬁ%ﬁﬁlg?g ?tseg??tz,elglt efo}.’q]e Z)[)szdse%%nﬁogg 1 Pbl Iqe]:araly%‘%l)rhe%nmrocedure VIII

to affdid 3-(Z-Alibio-sHenbry-1 Hahdidle-Zamﬂ)dX@hﬁhﬁd Rty eéiérﬁﬁi‘(fR Gf 2flluorophenyl,
non-restoratjve sleep., Difficulties in s]ee

100 mg)as @p Ay Fel-cRfored fmludnﬂmlﬁsdhﬁ pefer todhrscarbo 5’1@ AP TRt 2-
ﬂuori%rh%hg E?lflg "Geh&EIaSyl{{Fafc Prb%hfé%@gldgﬂé{ﬁ {rifsform the carboxyhc acid to

ty, loss of attention concent ration
the céragspondin@piman mnde as dmdrlbmt 1arGameaaﬂ Semthetic Prooetiuanll to afford the

rca e o rs include

fitle ﬁO&POPH@i% %%IYV %D&‘{(Qs %D?T ¢ @ﬁ advanced

sl eep phase syndrone and del ayed sl eep phase syndr one

éJ. Wagner, M L. Wagner and WA. Hening, Annals of
3-(4- nwéﬂwnpgb%yamxylm@ amide {Ip}i vi dual s in a

f [ a

wk P eGSR, BERE SbMBy 98 87126 mg. 1. 0umpgi wih ¢

chlorpgitenotdd 0¥ eqaiv. clad g ar0. (Oiﬁync(l)]hsj deserlﬂfbdhﬁ) CGehetl Synthée®rocedure VIII

i o b STMER e
90 m? e[scaaﬁhl?é"sorhlay tl-fygl'nc]flgie Rk 888 Bk erﬁ&‘ﬁr}rh[: aSdt @' '=?£12-l(:)l§§5°0phenyl)

ality sleep ( Physi ol Endocr Met ab.
usngS@eraESWthEG@BI)ocedﬁméX and dep taosform lthag:admxybt acid to the

corregﬁj)rélﬁf}%ltpg{fﬁl& %{Snzqenagyde bIeg n ﬁgpeqm?etnp é%cegg,re V to afford the title
compaA@ ki fNisotylcsibreeBolvd {50 ), {1t (sl k%e@rldf# 89! ag.
Di sturbance of the human circadi an cl ock can cause
sl eep disorders and agents that nodul ate circadian
3- S | of CKle and/or CKid,
M&ﬂ%%{aﬁais&%e 2 99"’?’@‘“3’{1# Q{M(pe ({[8{1‘ sl eep di sorders,
arReapia3-tliazoH3 8- inylokm?r—cm‘dd))@ﬂnc rabiyltelitng] shteg 5, BOS arMng)Qr3s. mmol) with
i sarder. IVI nt Q depressive dj sord
meth%nogﬂ% gswaff e ﬂsé?ﬂﬂmyo %—‘é?‘é‘?eddp Sererat §ynt%fmf Rrgggdure VI to
di sorders based on etiology that include nood disorder
due to a general nedical condition and
subst ance-i nduced nood di sorder. Depressive disorders
are subcl assified as major depressive disorder,
dysthyn1c dlsorder and depreSS|ve dlsorder not
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di sorder (E. M Tarn et al., Can. J. Psychiatry (1995)

40, 457-466). The characteristics and di agnoses of
wolemsossbve di sorders, mmj or depressive di sor dBCT/URENS029306

depressi ve epi sode, bipol a4l disorder, bipolar |

di sorder and seasonal effects are described in DSM 1YV,

Patients suffering fromnajor depressive disorders,

i ncluding SAD that is characterized by recurrent

afford| dpnetheryw BHdpddodegropplic agid 9thwheamrrﬁ = methgl, B&@mg) as a white

t th _
B P YO
usinglGéhetal Bphthefib Bravudire $X agdl tHenitghtfotrh g carbatioaad t6 efe

patients wth SAD and maj or _depression resulted_ in the

correﬁgqglﬁ}ggéqm%afry g@q,%er %) depsris e SeacralyS yahsitigiFrogegdare V to afford the title
L ntfae t herapeutic
compIAELY ¥, FETBRIP R, 2 (IRH RARE- 0 e che
C|rcad|an rhythn1hypotheS|s t hat suggests the

anti sgnt pt 0 light could be
3 Eﬂh‘g‘é’oﬂi e' "'taﬁ ’§é‘° ‘i“f‘l E’t)t he circadi an pacemaker
r Qkéhbt Y-ﬁlatz@ ﬁi-ﬁﬁ@le(ﬁcar% _/}/Ti%raeld%th)mester @a(BOOng, 1.38 mmol) with
{Chlatr (1995) 40, 457-466 I'n support of the Ii
ethangbtSueequiy.i gHmE, 9%@10&}1@ d@ﬁmb&d i Grendrgk Smtledtic rﬂr@@ldlll;ﬁ VIII to
f \Y; t 0 es IS
afforf 31 BER T G2 b ARG def R R ERERES UKD ST
Hydrolylzaﬂ theaisteefd‘ the chrbex@isachf 7 (R 'ghtthyh esiap\Gapne Smhéti‘b Procedure IX
depend_on haseshjfting ability of the |ight .
and thegiy ansip epe Epicgecig to theggareseanding praﬁarmmg Dpyeribed in
GenefA @9BheB Brdc Bt V3r)c» fﬁ?@m@% SRHBBRN Klasd ¢ 24 1
N 9Q%}gych{atry (20 5 58, 6§C75? Addf?loﬁzﬁﬁ§ﬁﬁ mg), tle
@ﬂwagghRfﬁé}@by has been shown to accel erate and augnent
the effectiveness of the pharnacol ogi cal treatnent of
maj or depressive disorders (Benedetti et al., J. din.

3-IsopPofsokly A H Ind A8 Darbéhylie 48id iRk (Isfhus, i nhibition of

casei n_kinase | e and/or casein kinase |Id would be )

exipract %dlatze%@améelea? erbeadicaaidiad stshiSt (308mag, dwifmmol) with
lsoprlﬁygﬂbp ng@ ﬁg 3‘?%}%299211188@ %? hlﬁsggg&i nrtl}é\i%ul %yﬁ{h{e&g H‘o\égdure
VIII E)qufdrdi 3bmpmmoag+ itHhartdokd- Eearbdx;ﬂicwaBﬁ dster 8 (RF Etiptapyl) as a

i L TSSO i s e (W DGRl 2

(R “qg(ﬁntrbﬁdﬁﬁ%‘h?éG@ﬁ&alaS}%m PrdRaii rIX A HERELIRINGhe charboxyhc acid

di sorders and insormia is the sleep disturbance that
to th @rlfesmdem prynarefpondee@s dencrdep ne S&eneral SytancArogedure V to afford

e i Ehmpals o § 8RB el M By eI O at g

eV|dence supports a common pat hogenesis for primary
i nsomi a_and or depressive_ disorder. It has been
3- terWﬁ&WeHﬂiE@'? garbeyylicasid ypide(IDel easi ng fact or
(%E%F)crb%I RGH % in\‘ibfeyz é‘fw&ﬁgﬁ agm‘%ﬁssh %stg{ d} ﬁBQﬁ%tl' (P&Ir%ﬁ) with t-
possi bly ear Sstress stres
BuOH ¢ B0 rquit 9 O@ﬁaglg,el(m exha)as desatbedd G(dn&hbﬂamthetlc Procedure VIII to

oSS A e RO PSSR 149 m) s

white X8t HEAFRPzeaRP etk 18 EFRYOXIias 8 7 Rl'e tbi-bh tneral
sl eep?l\?/gkeyzexpr essi on oxellil cchlar son and Q@) Rot%;@ 5

SynthetigPrepeergdKi aadrthen trag )rmalze ¢asbopilic o, to ge %x)eSpoTidu@, primary
am1dggse(§16ts?r1‘6%%h dgﬁxgrgl ?rﬁhgtﬁ rIgrg Ipen{/E%{ tﬁgé?gct}méﬁg% fac?rrgpound It as a light

greencmﬁél(m inlgma&e(sﬂhda g¢MRT b, omef ul for treatment of
depressive disorders due to effects on CRF secretion.
Al'l of the references referred to herei nabove are
i ncorporated herein by reference in their entirety.
Thus it is an object of this invention to provide
met hods of using 3-arylthioindol e-2- carboxam des,
5- substi t ut ed- 3-aryl t hi oi ndol e- 2- car boxam des and
related analogues as |nh|b|tors of hunan caseln klnase

o a1 . o
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conmpound of forrmula I : wherein Xis H d, F, Br,
N2, CN, OR2, NR2R2, HNS2-C, -3al kyl, or NHCO C,
wo 3alhyisso Y is -S(On- or -O wherein n is 0, BCDUSHN5/029306
RlL is 1) aryl, unsubstituted or substituted with one
or nore of: a) (C]-5al koxy, b) OH c¢) hal ogen, d)
NR2R2 or e) G -b5al kyI unsubstitut ed or substituted
ne or nore of: OH or z] Ci - 5al koxy; 2)
'Beh@tl'é?f)’ol:lgldp60191%1%%3’1!%%amldes BEtituted with one or
k I u :
tﬁacgin gla%% 3&%@8{5 Y. l:arbb‘%?_tébﬁfdl «%tf)s’);lggt_eg 5 E}Ob%%/}’lgb It fhol) with
benz i a-l@ébk(d)@/eqlm) ((D?-B nd), 7h§| mgel),as descaped2Gera)Synthetic Procedure

VIII Wtﬁ‘t% 5 %eggyl'i%%}y- rlR{l,cPl‘it 3 arqttgxygg?&g%&yf%tggé_& 8?&51)2;1) as a white

solid %M)SI obsHTSIAM+ ﬂ}it @Q/d%lyz%lm@ EétEMBQHJe é’&rﬁ&(\@lﬁ %c1@r7 (R ~venzyl) using
. i) Cl-5al ky | koxy, ii1i)

GenehaiiSyg@lﬁtlc Bfocggurmm Rp_ld t@nﬁ@.ngl_tj)rr@([hﬁ@amgc gcld 2() the corresponding
A al
pnm%_a%&kas d:%gcn g{eggrsp%)(q{(hqgc P%a eﬁ}ére \Y% Eﬁ %f&;rdg?f%{li ?egcon‘lpound Tu

asat&npcylrd(ollisdig)ydlc(sﬂmalgelgmamyl or 4-norpholinyl,
unsubstituted or substituted with one or more of: 1)
Cl-5al kyl, 2) G -5al kox 3) OH, 4) hal ogen, or 5)
NR2R2: or a st er Syitheviesl SecandararA migrsdy-lai r acemat e or
a tautoner of said corrpound or a pharnmaceutically
accept abl e salt thereoScheinos her enbodi ment of the
present invention relates to a nethod for mﬁnhtmg
casein kinase le agtivity in a patient conpri si

|et en@"t@ sé Y+t ther@p

J9) Nsorrero an enan BN, 2 cne? Qé’I yut oner

of said ,.porrpound or a phar}qmceutl cally accept apl e

salt thereof, DETAILED DESCRI PTI ON OF THE | NVENTI ON As

used hgrein, "stereoisoner'gis a general termyggg for

all isomers of individual nolecules that di ffer onI y

in the orientation of their atons in space. The term
Rist emogphodines 1 -pipetidides 1pyrroladinglndfertibutaryeasbonyl)piperazin-1-yl

( edrdnpiperasinslyyl i xtures of nmirror inage isoners

(racemates, racem c mxtures), geonetric (cis/trans or

a) calbbEY1diiS QIR 1/ THIN ghd @@fmbﬁn@fplpéﬁaﬁ@ulssdfonmﬁefbr ®rtt han
one chiral center that are not mrror i es of one

butoxyrerbaey)ipRraz e r DONFHRMER -SrhR c@hﬁﬁaﬁﬁ@ /BFOAG go remove t-Boc
proteg%,%iég{é%{@é%gﬁn%{gg% @)ﬁz@ye asymetric centers and

: )
(3-Benzenesulfonyl-5-chloro-1H-indol-2yl)-morpholin-4-yl-methanone (Iv)

Treat 5-chloro-(1H-indol-2-yl)-morpholin-4-yl-methanone 8 (X = Cl, R* = morpholin-
4-yl) with phenyldisulfide as described in General Synthetic Procedure VIla to give 3-
phenylsulfanyl-5-chloro-1H-indol-2yl)-morpholin-4-yl-methanone. Treat 3-phenylsulfanyl-5-
chloro-1H-indol-2yl)-morpholin-4-yl-methanone with H,O, (30% w/v, 2.5 mmol) as

described in General Synthetic Procedure VIlc to give the title compound Iv as a white solid.

(5-Fluoro-3-p-tolylsulfanyl-1H-indol-2-yl)-pyrrolidin-1-yl-methanone (Iw)

Treat 5-fluoro-1H-indole-2-carboxylic acid 3 (X = F, 516 mg, 3.0 mmol) with
pyrrolidine (3.0 equiv., 0.76 mL, 9.0 mmol) as described in General Synthetic Procedure Vla
to afford 5-fluoro-1H-indol-2yl-pyrrolidin-1-yl-methanone 8 (X = F, R* = pyrrolidin-1-yl; 620
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racem ¢ m xtures, individual diastereoisoners, or
enantioners, or nay exist as geonetric isonmers, wth
w@bkdociossperi ¢ forns of said conmpounds bei ng i ne¢TVUSIOF/029306
the present invention. As dsed herein, "R' and "S" are
used as commonly used in organic chemstry to denote
specific conflguratlon of a chiral center. The term

me, S BT e B R B o AR IO Sl R R 574

2H), prii @d,i1H)£69 (1838 (i, QHE@CSD(IOIZIIIPWI D (nhgm). viRweslfluoro-1H-
al ong the bond toward e lowest priority %rou The

indok- 2yl pyrralidips)i-pi-medpnoned 27 meg 60trwapl) orn-tlyldishdide ¢45Gmg, 2.6
mmo? Il' fg gdul& ?gstr (?e{s?f&éd?ﬂ %e%gﬁpsfﬁtﬁét%%%ﬂ%rer ‘6il?'i$ %&J&'tﬁe gtle
compuuem (a3|3amg %) hlldvkﬁtﬁ\&ﬁfodpholne sdlaine'$t NMR (DMSD-d) & 12.2 (brs,

o, 50 a0 G5 L, 5580 HRS 7, BRI 1090, SEFLEe o5

1). nunber (in order of decreasing atom c nunmber). A
listing and di scussion of priorities is contained in
St ereochem stry of Organi ¢ Conpounds, Ernest L. Elie

G-PigTS e R AR ol S o U o vor k.

191%at 1IHiraidh- Q-Ic@ﬂbokﬂlda&@d § BX =(19) 759%85,e166 ikt ph e plp@name (3.0
system may al so _be used herein to denote absol ute

equ%olnﬁ MurldO8 cswnolé $pdescabed/infpensral Syathetic BrocedugenVigto afford 1H-
1ndolaf)}l g?ﬁ g - OI’}I,% Enaﬁ'}’a:?lhﬁé% = Eiyg C]i{&[ g&eﬁhlﬁo]f 5,10 275 ﬁ{g@b‘%h lclssa white

e nunber’ bon
sohd; snml61t+tfét°6b ‘H‘INMR)(IEMSK‘) d@'& lilsS (9sEd), t7n5 (depAE gend, Uﬂm 7 2 (t,

110, R Gehrad W dees Hin A 161D S5 Treni i Goh ST giperiin-1-v-
methhﬂitﬁleqas@ﬂg @0 nﬁrh t)%mhr;ﬁllenﬁeﬁaﬁ?dem mk, 2.2 hl1Ré1) 8§ ddsB8bed in

i somer in is on used hefein,
General Siynthgiae PrO@ﬁduTt: é/diadn@fﬁosiﬂhe titte epmpound xe4¢dmg, 65%hesan opaque

. SN OISCTAD OO Rl 108 P Ea oids 7o

.(m, 4iHD), @17 €GB, Gll(n‘at PHR G4 (@nsH)‘ ar2 @xam) Bs (ketm), emo{m 2H). m/z =

tautonmers or tautonmerism As used herein, "alky
337(Mfdds to a saturated linear or branched chain

al i phatic hydrocarbon group having fromone to five

carbon atons, and includes nethyl, ethyl, propyl,
(5-Flugup3-phghylstfianyll-1 Hsoalob-2t yl)-pytrelidinbl-yl-medich ok €ly) i ke

r S. 4AS d rein, "alko ers to .
- R Bt F o Etronktiarebhd <F oS B, £ ungd with
pyrrodidaRGBedqaik ). 763151@ 9. Ohﬂﬂib]t) ds BEeAbQN® Gt ‘S?nt%@t’i(ppfbcedure Vla
atons | inked through an ether oxygen atom and havi ng

to afﬁOfdsSﬂHQ@ U&ﬂ@?&@ywmol@@rdrxlﬁeetbamec 8¢XygBmR" anﬁrrohdm-l -yl; 620
| gx b
s, P8 ISR E o S0 DEOROR ORI SRO1Y R B0 5.
(m, 2!513;@:1 tdt hIé) toer @) 1108 360, CAHRB lsxt 2H)el.ens (o, 4H)s atréleftatﬁiibro 1H-
cy cli@in drocarbon ring structure containing f

indole 3y BV g dins Wame bAnaed R0 Red) 8 éele éVlféW@P@ﬂ@éWhlde (s
equlxpml%’g'tlyb mﬁﬁé‘r}l a@%&trﬁﬂed 1&@81'185‘19%% heti@ @%&P@reWﬂfﬁo £tford the

hérein, "aryl mean
title qmmgyd; Iy (-_220[3111&376%)@5 alpateryetiywlsohd a8y b&‘hlm ?(@} o NMIR {DMSO-

a0 S T2 Sl R 2B 2By | SR80 H e

m/z 0341 M +H1hree substituents selected fromthe group

consi sting of hydroxy, G - 5al koxy, hal ogen, -NH2,
-NH(CG - 3alkyl), -N(Ci-3alky 1)2, and G - 5al kyl

[3- (ZtmmmsphttnLYiS@Haoyl)dJ:bmdd-@t)dﬁpywmhdmﬁbybmeﬂmwnef(Iz())—I or
C - bal koxy. Exanples of "aryl" or "Ar" include :
phenyl, naphthyl, tetrahydronaphthyl and bi phenyl. The
term"aryl-(G - 5al kyl)"includes 4-nethyl phenyl,
2- met hyl phenyl , phenyl nmet hyl (benzyl), phenyl ethyl,
prmet hoxybenzyl, p- quorobenzyI and p-chl orobenzyl. As
used hereln the tern1 acyl refers to a linear or

T Y, |
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benzopyranyl, benzot hi azolyl, benzoxazolyl, furyl,
tetrahydrofuryl, benzofuranyl, tetrahydropyranyl,

wo baosnydseo benzot hi enyl, thianof holinyl, PCT/US2005/029306
t hi anor phol i nyl sul f oxi de, 3thi anof holinyl sul fone,
and oxadiazolyl. As used herein, "halogen", "hal" or

han refers to a nenber of the famly of fluorlne
ori r.io Wen an vari abl e (e.
ar eat ﬂg—ﬂré;ﬁ) gjgp@oxﬂic aopé3 &3- HR?!&O gX 1}'mnzol) pith pbyrrohdme 3.0
equno cey En“L erm{nlams QB ribkdTh GE‘ne’i‘Q)S}lﬁﬁﬁﬁg ipt b ire ¥ a kdafford 1H-
formula | "of this invention, |ts definition on eacﬁ
indole2yd wryrrelidia- i-gl-inpdepeede(i = = &f, R*t=spyateflidini-1 iy 46t g, 38%6)yas a white

R T b e T T S

1H, mablm»atwraﬁl TESULT (rhLESY 800l (8, GEOPRYINES2HYS SUREDH), 19 1.8 (m,
rein 'treat"” trealn or "treatnent” refers .

4H). (Tr)eatp%v@ﬁ{ 2ﬂ¢rparrah@eésél et SRne o omEch A oot ommino-
phengl‘a ;i; ﬁavg ?édgﬁgé oztr Q%{% &%@crpqrbeg% agec'rgp?);n?h%tﬁ%rocedure
VlIia Itxeeﬁﬁordlt]@&;jﬂﬂtﬂﬁ@ﬂmﬂﬂmbdﬁ (468 m, 6(9%))as larvihitei sbhdlg 'H NiNHE(ZBMSO ds) O

i sarde I ngdi tion t|n

1.9 fhrd o frants 9r T oy aio e, o) BT o fib 0 @ d6Paso @10, 67
n ) S sease,

(m, 1952?52?%%%?%#%%2% 1t ?gn’f &SAgﬁngg?hg?%lUﬂ& ?jne term
"patient” refers to a warm bl ooded anlnal such as a

a0 A oo

aaaﬁhat gui nea pigs, dogs, cats, rats, n1ce hor ses,
cattl e, sheep, and humans_are exanpl es of ani mal s

wi 2Hi[A- (?n@l%eb@ybwlfmé) AEaRIN?- &sk] pyrelidiar iryl-msthgeens (Iz, 60
r
me) PHED P ) SAEPREHICIE! BI5 shP el bR etoial Y FR T v e
filtersylet with EOzIO ardghy so affsrdusedtlhiesrepound Taa 4% gy ds a ehies olid, mp
& di sturhance of function, structure or both
154'\{52’323’ tr}"%g_ ?%0@53 1Senet ic or enbryologic failure in
devel opnent, or from exogenous factors such as poi son,

injury or disease. As used herein, "condition" refers
[3- (ZtM%th@l%ﬂfanel)ﬂgl-lmztﬁ]-prpephlyls-ile)deméthamm(Iams

gls'grgatglg-f-%@le 2- %%r%ﬁ e%/ﬁca%llf ‘Ti ﬁ%e Ig,rfaot 2 t‘p %6 e e\gltélil 81rI])er1d1ne 3.0

equ1v 51I emcL desae rndams as QéscribéERIGEHesd] @W@B@@Proﬁ&ﬂﬁ§ VIa to afford 1H-
herein, the, term"insomia"

indoly FL PUREEGIT | D e APty (¥ r HATE: mBperidier oy B1S evenaron) as a white
te,
solid TREEARAASH2 M8 P HenaROOdK 1 5l H0is1 G viftH 1 10

amlnop’ra:hy]dniujlﬁdecﬁé’f’ egpl deguivgrag described ire@edararfynthetic Procedure Vila

o afpf e ST R paitsh i3 UL Ficp Pl M blanslef i v il

The term "insomi a" includes primary insomia,

insomia related to a nental disorder
3- (Zsﬁmyt(anmyllﬁc!ldnfiawl)ﬁwﬂmHién@plcz-yld-@mqminﬂyylnmthanone (Tac)

[ t n | _ e

ngfr?}gfl@ 561@81_H oie > Eg@ ?}élf%ua%h& ? {X?lcﬁlhaﬁgng d 4! ﬁm?cﬁ) V\bp leendme
as desdrfbe@ 1rdGsﬁHrﬁileSy,ntheeb Pragdore Viato hﬁ@rdssyﬂddr@ﬂﬂ 1rﬁlbll2)'lrﬁi§endm 1-

n_the term"primr nsom

yl- m?}ﬁmle |?e<y FrRi nptneafiannlgywéé% 10P%) ﬁaa W&Pﬁ?% 4 NMR (DMSO-
AR [ g I
O O e B P L SR e S AP TR 15
6H). tTakat ﬁgﬂlmrowfi indp By ropdridinml edmethanosel bl§15amg;é)551 mmol) with 2-

(subst ance-induced i nsomia). As used herein the term

“circadian rhythm sl eep disorder” includes jet |lag or

jet lag syndrone, shift work sl eep disorder, advanced

sl eep phase syndrone and del ayed sl eep phase syndrone.

As used herein the term"effective inhibitory anount

of a conpound” or "effective casein kinase le

|nh|b|tory anDunt of a conpound _means enough of a

o 1. i o S
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approxi mately once every 24 hours. As used herein, the

term "pharmaceutically acceptable salt" is intended to
wWap@ow23500 any salt, whether previously known oPCT/UB208029306

di scovered, that is used bysone skilled in the art

that is a non-toxic organic or inorganic addition salt

which is suitable for use as a pharnaceuti cal .

_Illustrative bases which formsuitable salts include
amingpheayidisyHidse| (347 magl kdleqnie-)eadeserived & Ghl}@alcﬁmndmgc gmphdure Vila

o o SR BB RS P S B A PR B o

as rret hyI am ne, dinethylanmne, triet hyI am ne,

| am ne, i so I‘Opﬁﬂdl et hyl am ne, tsﬁy“ di ne and
[5-Flpp¥5b$1(préolum dsuHmyy EHAndels?-yHipyrral mlngmﬁBPeorseaﬂIa%)

LS (9BHE 5 A BYRIDRS L BHERES) gt o

mg) toialiferdathie disle camgowndylendi (¢0 oaw) o yhite sahal dEH SR (BMSA-df) § 12.4

s SRR B, 2BEL i PR B0 ST ) 3925 AR S0 0,

1.9 (ASH9); the, = 8 @16, 1)hydr oxymal ei ¢ and di hydr oxynal ei c,
benzoi ¢, phenyl acétic, 4-aninobenzoic, 4-

hydr oxybenzm c, anthranilic, cinnamc, salicylic,

e S ISP B fmadue RN ERIRS
S UhBatadH -ifklo e sbbk @it a2id (X e Hleln@ﬁi@ 6Qningmol) with N-(tert-

1- napht hal enesul f oni ¢, 2-napht hal enesul fonic and |ike
buw%iﬂ&eny Jeipgrazne HelGgaiv-; b &r frd sme1d af desglipgddp Gegeral Synthetic
Proced’ﬂﬁa{/ fEﬂS%%i‘cP@l | M- iRfi& Etcﬁmoﬁgﬁ %Fﬂe!réazli e-{-8hBbRyitack @MW butyl ester

phar maceut i cal "excipients us Tormul aty I ng
8 (X £k Ripepiperazint4¢ylat-tarbexyiznsaledhbutdrestad @i sﬁQP/a)tasanyhlte solid,

mp 25088 H RNTR BN RER O (oniDor Sdalinrae @ 72 ¢ 1,

7.1 (tP1ROQS.8 (OMHYS3.8-BesEn, WD PEBY fn A1) elqs WHIEGABY- 3308M + 1).
solubility and chenical properties of the active

Treatdohpbindgle-2-herbemd s piperagined - @ﬁfrb@mlmc aristterbuoh egier (389 k2, 1.0
: r Ce. n cli.C
eSS RRE TR ) SR AL LR ML U M S e

Procemlnm‘ ¥€Ilakhhd then mamn}atrﬁwolrcmcemaacﬁ@ o)) i H@A&Qfﬁi 1@l 8 the Boc
phar maceutjcal carrier, alt ho@gh t he corrpounds are

PrOtegEEPNRAO AELAPIGBY HIFATH |- SHARRl:2-V by PiseR26-1-y]- methanone.
f It

Dlssc%lﬁ%(!rfmedl iyt ulcf:’ 1 \}Iélf‘ls}kl?l %ﬁj)élg%?ﬂlg 1t%lqg d:l?/ﬁrﬁﬁgiiﬂ ER%AC and treat with
IN HEME k1o mbhﬂemeatttlemmmnohad Taee(y 021 p1Ee29%) As 4 talnsohd mp 240 °C(dec);

%E?BJ( at |on are as follows: Me (nmethyl), Et (ethyl),

@ﬁ Et 3N (triethyl amne), p-TsCH
(par a- toI uene sul fonic acid), TsC
(par a-tol uenesul fonyl chlori dez hept (heptane), DV

[5- Fl(l@lm-r%{mﬂil@r%ﬁhuﬂél)yl) ANFindpl-2ry ]I-Mrrtzhcpyrlrﬂl-mdtmnee daf)
N- I.P o] o]
BSOS LSRERR Gy
pyrro(idin8-(8l0azaivi, Oyt m[59.0 ntthol) d@des?mbenﬁh GdBBfﬂl (Sﬂmtﬁetlc Procedure Via

to A BROL & IO SHEP B patbneRe BT Bk o7 Ayrrolidin-1-yl; 620
mg, %%)%h%ﬂilte Rahap Qs@fzsb@(@f S NN bw[édi %rgy)epi & Ebrs '—1@557 5-7.4 (m,

i'qui d chromat ography nass spect rometr
2H), Badtd, 4 Hp.t6-H (& chyc?aik Bodiy), B;5 @RH)b2! |021y9 Im, 4H BT TeateT- ﬂucmoylH-

e AR ey T T B
2.6 n{mijllef B)éhlﬁk/b%ﬁ HescEHbé&dHn(@érdead (Slyht;heﬁc Pﬂfc@dﬁre VI to afford the title
(milli

m crogra nanogr a
compoypq [af] %2t58rn}g, S@ﬁ?@ﬂ’@ﬁlsg&i 'y mp Lz%m%ecs) rﬁ)ﬁm (DMSO-ds) 8 12.2
(hi gh-performance |iquid chromat ography), TLC, tic or
Tie (thin layer chromatography), g/L (grans per
liter), SiQ2 (silica gel), L/'mn (liters per mnute),
m./mn (mlliliters per mnute), mmol (mllinole), M
(rml ar) m\/l(m'llirml ar), m\/l(mcrorml ar) nM

s L
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5al koxy, OH, or aryl unsubstituted or substituted wth
one or nore of G -5alkyl, G -5al koxy, OH hal ogen, or
WORDRD?23540 i S C(=O)NR2R3 or C(=O R4; R2 is hydr BOEOSING/029306
G -3al kyl; R3 is hydrogen, 3@ -5al kyl, or
C3-6cycloal kyl; R4 is 1-piperidinyl, 1-pyrrolidinyl,
1- pi perazi nyl or 4-norpholinyl, unsubstituted or
substituted with one or nore of Ci -5al kyl, G -5al koxy,
(brs, U-Il) 7bﬁa(rm,gléﬁ 73¢7 NRARZH 3 Se(on 28 B (&) i3kt . 9-df7 (rinetH); m/z =355
M + gventlon is directed to a nmethod for treating a
pl tient suffering froma disease or disorder
anel i orated by inhibition of casein kinase le activity
wherein said inhibition of casein kinase le activity

[3-(Pyeidin-2-yisulfanyDd dbrindoki2rd]-pyyrolidinalry-methanopelagd. A
el TR 2B ] S o b RS Bl o0

equl\Qr3 Ui’rﬁo B8 ermmmalas desatibel myGénehdl [Siyhihetic BfocediseVila kd affsé 1H-

indolefy1-RVGP GUR- 1y SOFUBIOTCR (ot R e it YR A0 95V4) o a white

solid] rﬁ%{QlﬂﬁszPm oS 'NMRI(B@/IS@ dg) 3et badks fan, ?%ftét 1}'1191 28 1 Hz), 7.4 (d,
ient suffering froma di sease or I sord

pa
1H, Jan®ll it a%. 2 mpH), ﬁhll (i, tllH:)n6 B(me d5&i38 @i, rﬂﬂ:)e3 ISE(HMEHI),ell 1.8 (m,

<10 e R RUPFB PR b il Do SRR g 2

dithidpatidei(1. Slbgﬁﬁ'r 1238 nﬁ%cma Amdl)SR A serided 6h @@ﬁeﬁl@lrSynthenc Procedure
anmel i orated by inhibition of casein kinase le wh .
Vila tapdford sheditle @#nmugél%ﬁopén& Ry ds apgléryalé@vv%lubémall -213 °C.

1 &b 1
H NV DA, 4848 RS . 090 Ul SIGERE £ 06,580, 8%, 1m0,
1.9-1iTweaH);om/4 s 342 (Mct &d to a nmet hod for treatl ng a

patient suffering froma depressive disorder wherein

t he depressive disorder is major depressive disorder.
Plpeﬁdﬁleil?ﬂ‘[ﬁ(ﬁ'}pﬂﬁﬂnﬁmlfﬁylﬁm-lht‘i‘(ylefl?l]Qﬁ‘ethﬁn&der @xed to a

or ‘treating a patient sufféring froma d| sease
orTrdatsldt- u@plea%eanngzdtcsa@m%/(iﬁ ﬁ&ﬂ,b'/iﬁoumgm 4966 waod) witk pipagdine (3.0

equlvc,gl n{é’\'{l’] zl’ ?%g8t he%ls ﬁésgg edzll s%Ct & e%(i rgf:%{ur? ?Ia to afford 1H-
indoldly$-fpdeidin- ARl- ﬁieﬁﬁhbn@’@o eH HjER Tt = pﬂ‘pexﬁdﬁﬁ 1-ly 679 in@N92%) as a white

directed to a nethod for treatlnallé patient suffering

solids Teset HHondlyd-pireridins by himethapens @1 4mgd 059 mmpd) pyith ?o%
dlthldj%{yggﬁ%?'l R K‘ﬁ%fﬁ‘ﬁf‘lﬁ3 gﬁ%\'ﬂg Iﬁ%%hﬂe& PFG%le :Iﬁ nS&gl%hteP% lr?f’blc&hﬁ@ R/11a to afford
the title c@np@ohdtlah 41 et pah % oas o pabaydllogy solidatiznB38 (WIf+el) ng
froma sleep disorder wherein the sleep disorder is a
circadi an rhythm sl eep disorder. A tenth enbodi nent of

[S-Flhbﬁ)-?,-@ft{ﬁﬁ&'noﬁylsﬁlfﬁihflﬁﬁieﬂdBPZ-@fl]qﬁbgﬁﬂm‘iﬁryl -le®ifdnonE (Bi)

ati en fering froma di sease or disord

ar?éﬂeﬁitcﬁ‘ﬁtl@ré 1§l indoks- er@nbghyltyfacuh%@i( F H(llﬂagé’ 5 enyhkevih piperidine

s et SRRSO FRRerh Vo 0 ATRS B Bl R perain 1

yl- mmﬂons B¢Xp= Hj Rb+ gperidinet-yl; a3 gM00v0) a2 wiihe 36KE dIHSNMin (DMSO-
ase Sﬁpldrorre and del ayed sl esgn(%)hase syndr one

de)ﬁéﬂé(\@ﬁt b oo dd ke eH7- -Ai0(m. Véﬁlgﬁ&ﬁ&sﬁ%laﬂﬂm
6H). MEERS{RE- ﬂHﬁfaBl By éﬁpé}ﬁ%ﬁ ?I it ﬂin%hm frﬁgmﬁ)ﬂm% £h 2,2

or disorder anelior Ition KI rase
dithidpgriduei(Vi3tequivg n‘qéB |n$g)mg dasstmbed Ht@cnerfg Stynthsac Brqoadure Mllago afford
her apeut.i.c ive m)un und of
the S EOARPSIRH TF Pt efe 8 Fge gt g o R Tof
C(K)) NHCH 3, and Rl i s phenyl or pyridinyl. One class
of conpounds within the el eventh enbodi ment is further
limted to conpounds of formula | wherein Y is S(O 2,
Zis FONH 2, and R1l is phenyl. The foll ow ng
conpounds are representative exanples within the scope
of this enbodi nment:
3- benzensul f onyl - 5-chl oro-1 H i ndol e- 2-car boxylic acid
am de and 3- benzensul fonyl -1 H- ndol e- 2 car boxyl | c

'Y S o o Y o




of this enbodi ment: 3- phenoxy-| Hi ndol e- 2- car boxyl i c
acid am de,
w@2¢oérpmsbhoxy- phenoxy- | H i ndol e- 2- car boxyl i ¢ aeCDUS2005/029306

am de, 3-(4-fluoro-phenoxy4bH-indol e-2-carboxylic acid
am de, 3-(2-fluoro-phenoxy-| Hindol e-2-carboxylic acid
am de, 3-(4-chloro-phenoxy-I| H i ndol e-2-carboxylic acid
am de, 3-nethoxy-I|Hindol e-2-carboxylic acid am de,

3- et hoxy- | Hi ndol e- 2- carbokdpl§ t aci d ami de,
3-isopropoxy-|F#indole-Z-caRQg@ylic acid am de,

3-tert-butoxy-| H ixndolLe- 2- gar boxylic acid am de,
3-benzyl oxy-| H i ndo oxylNreraci d ami de. A
thirteenth enbodi ne t M sY{nvention enconpasses a
method for treating a atﬂ%nt oguffering froma di sease
or disorder aneliorated byH nhibition of casein kinase
le activity conprising adm nistering to said patient a

t her ective ampunt —of a compoundof

and

anont o~
\Z L LA

1 aof
KT T ] A ] L]

f or nul @Pdupher eXn Y]i s S, P%(O), ar SP@\?EVZ S

C(=0Q R4y,and R4 is 1-piperidinyl,| 1- pyrrolidinyl,

1- pi perazi nyl or 4-norpholinyl. The foll ow ng
conpouthddt) afe repregentati ve exanpl es withinlthe scope
of thtrs—enbodirent:

( 3- benzenesul fonyl - 5-chl oro-1| Hi ndol - 2yl ) - noy phol i n- #4-

yl - nethanong, —5_Ci CeHs NH, “S©O),
(5-f uoro-3-p-to|y|cu|fanj1-lFLl dol -2-yl)-pyrrolidin-
| -yl + meithangne, H( 3- pheny|&dilsf anyl |- NH; S(0),
1H | peel=2yi—pperirdii- ‘}yl-nethano“"
(5-f|qu%-3-phe | sul f anyt®1H i ndol - 2- I)-pyrrcﬁidin-
1-yl F methanones; g3- ((2-am phenyl suT {@nyT) - S

1H i hdol-2-VI1-nyrrdlidin-. 1-yl-net hanone

[ 3- (- abd no{ phéXsHis Ul f226YH)-CsHat i ndol NEby| | - pi pe¥i di p-
1- yI —rethangne,;

[ 3- (- ahi nod phefyl sul f anifi-$eB £ 1 dor o- NH2i ndol - 2-311 - pi
per i @ nig - yT - MEIRIANANE - (NH,)-CcH NH, 3 |
[6-fluaro-34(p-toluene-4-sulfinyl)-1Hindol-P-yl]-pyrr
ol i dj n-h yl 1met Hanone,2-(8HpHahls| sul f alNlz- S

1H i pdot=2-yH)=pipetfrazii—izyt—rethanpne
hydrochﬂbrinef B 2-pyridirlyl NH; S

[ 5-fl uomp- 31 (pyr di n- 2- ylegm,T anyl]) - TRiopgdorl - 2- yTd - pyr r

ol i din-1-yl fnet hanone,

[ 3- (pyr Idi nq2- yHsul flanyd-pyridinylndgl - 2N¥OH3pyrf ol i 8li n-] -
| - netthranone; Hpertrdrr=—3=yt+=13

Y(pyrid? -2-y|§ fanyl) - qﬁﬁinéol-Z-yP?bnethanoﬁ%, and
[ 5-f uome- 31 (pyH di n- 2xyHso)-tanyl|) - T Fnpdol -2- yIg - pi pe
ridijp-l-yl-methanone A fourteenth enbodinent! of this

i nventi 8h enconPasses ad4deChdd fqr trd&king a pdient

suf f erirag—fromagdirgeas ch—sordet Horateg by
inhibit?gn of cgéeir kiggggd%b adtivity2conpfising

adm ni syering ty saild paQl€Rt, a therapggtlcauly<3

ef f ective amunt of la compound ofl formila | wherein Y
is S zlas QK HNH 2, andCRL is gyri dNBgl. The O

fol | owi COMTPORTA 1S —a repyesentattv Xat -t

t he |scope of thﬁ; enbodié%%%: NH;

3-(pyri @ n-2-yl gul f anyl )cH:hiamdol|e- 2- gar, boxy| I ¢ @ci d

am de.—A-fiflteenth enbodinent of lthis |inventlian

encoﬁpa@ées a Bt hod folCHsk&tind a p¥tkeent [suff@ring

fronrajﬁseT§€j¥—Tﬁsvrgqgfipﬁ+t Tt

of clasein kinase Ilelacti¥ity %onprisiﬁgtadninist%ring

to said patient a therapeutically effective anount of
a compound of forrmula | wherein Yis S Zis C(=0 NH2,
and Rl is phenyl or substituted phenyl. The foll ow ng
conmpounds are representative exanples within the scope
of this enbodi nent:

3- phenyl sul fanyl -1 H i ndol e- 2- car boxyl i ¢ aci d am de,

5- br ono- 3- phenyl sul f anyl -1 Hi ndol e- 2- carboxylic acid
am de,

~ 7~ e [T Y I T Y T T T T L Y e ~ I



conmpounds of the present invention. Thus, it is to be
under st ood that the conpounds of the invention may be

waeis®dorsod reat any di sease or di sorder anel i oredBUSIDY5/029306

the inhibition of casein ki4hase |e. CHEM CAL SYNTHESES
The conpounds of the invention are prepared by nethods
well known to one skilled in the art. Specifically,

t he conpounds of this inve tiog are disclosed in U S
Patent No. 5,527,819, and ﬂ?ﬁ’ e prepared in
accordance with the procedurgs jprovided therein, which
is incorporated hengi nQy reference i its entirety.
Even nore specificall eNyari ®is syntheses that can
be enpl oyed for the p ol of the conpounds of
this invention are illustrated on Schenes 1, 2 and 3,
and the nethodol ogy is descH bed in detail by the
exanpl es that fol l ow. FORMULATI ONS The pharmaceuti cal

nr-oac.ont nar-on

Conp08|lc Ithl:plco pt—Aventiop—are—pre red in
a manne ﬁ@ [| known in the pharjmaceutical arts. The

carriern qoexcipients nmay be a [solid, sem solid or
liquid|materilal whijch can servel as a vehic|e or nedi um
for the &l ve ingredient Sui tjabl e carriefs or
eXCIpItll are e —kno r—the—art——The
phar mageu |calsg§hp03|tp%H may pe_adapt &d Hﬂs%ﬁal
i nhal atli on, parenteral or topical use, d| may be
adm ni gtered to the patient in fthe forn1of t abl et g,
capsul €S, [,sUSP&IRT ONg.CHY &g aer 0SoJ rhar@nty,
supposiftori es|, sal yes, powders,| salyfions and the

i ke. As used hereijn, the tern1"pharnaceut ca
carrien” or pharnaceutically acceptable cafrier” neans

one or |noLe exXCcHpi ents. CLH, prepar ng@gwacegl cg

conposi|tions |or fornnul ati ons of| theyco upds of tlhe
present invention, [care should jpe ta to| ensure
bi oavaill abilijty of |an effectivel therapeutit anount| of
the acti véy conpelind or Celipounds by tATese| ect®d rjoute
of adn1n|strqt|on, i ncl udi ng orjal ,—arent efal and
subcut @aneous routes. For exanple, ef fecti vE routeg of
adm ni $trationincllude subcutaneous intralvenous,
transder n# , |i nfr ana3dNHol6ellal| vagi/fal apd the I]i ke
routes fincluding release frominpl s @as well as
direct |injectjion of the actlve i ngr edteht and/or
conposirt+o n HeetHry—+ate Hi-ssue—Fer—pral
adn1n|$tr i an, Tt he &t hﬁé§4 of the/préseht ithvention
can be|f (mﬁ ated iinto solid or| i qu\nd preparations,
with of withgut inert diluents jor edi cprriers,
such as capsules, pills, tabletjs, troches, | powderg,
soluti gns, suspensiions or enul s ons. The capsul es,

pills, [taabet|s, H r ocRedHapdMhe | i ke al so ontjai n
one or |nore gf the|foll ow ng adj uvamts: )bi hderssugh as
m crocnystall|ine cellul ose, gumtrag t h; excipilents

such asstarch or llactose disiintegrating agents quch
as al gilnilecadi &-Fcor A-QHar€Hand t he/TTke: | Tubri cants
such as stear|ic acijd, magnesi um steldrat @ or
Sterotex(r) ({St okelly-Van Canp Iinc., napol i s,

I ndi ana) ant-s—such—as—eolt ot dal—sttieop—dtoxide;
smeetenldgdag E {uEHCED-Colds dse or/ga'charl 6 and
flavoriing agents siich as pepper|m AtN me{ hy sallcyl
or fruit flavoring| Wen the dosage u fprmis a
capsul may @t $o CORt: Tt arrtrergsuch as
polyethyl%%e gI?@ol or aeg%tty oi | ./Mat\er,ial s “used
shoul d | b@I¢har maceliti cal ly pure and\no gx c in the
anount $ used.| For parenteral adm nistration, the
conpounds of the présent iInvention nay be adm ni stered
as i njectabl e dosages of a solution or suspension of
the conpound in a physiologically acceptable diluent
with a pharmaceutical carrier which can be a sterile
Iqu|d such as water-in- 0|I or mnthout the addi tion of

r . a N | N I . I B 1 T I




conpressed into pellets or small cylinders and
i npl ant ed subcut aneously or intranmuscularly as depot

wo rgosmRisems or inplants. | nplants may enpl oy i PETMWUS2005/029306
mat eri al s such as bi odegradabl e pol yners and synthetic
silicones. Suitable pharmaceutical carriers and
formul ati on techni ques are found in standard texts,
such as—Remngton. The Science and Practice of
Phar mady, 12£9t hetFt ij on2-PYHAYEs 1 and /211985, Svack
Publ i shing Co., Easton, Pennsylyvania® U[S. A, whigh is
herei n|incorporated by reference. In\t-h-e r eat nent| of

var i ous—di-seases,—ti-sorders—and—conti-tionsras
descr | be:;raﬁer ei i & saiEIY dolsage Vevél |s about
0.01 ny/ kg per day|to about 250 ny per gay,

preferably about 0{05 ny/kg per| day to about 100 ny/ kg

per day, gfpd [ESReciart Ul 005 kg PET 4@y to
about 40 ngy/ kg per da?/).b %eg'cro o_ungs oN t he %?esent
i nventifon may| be adm nistered on a regifen{of 1 tq 4

times per day| and as dictated by the naturg of thg

di sease, BisqroefF Or Q9RAUIPN o be at pd. $Schenes

1 to 3|for prleparing the exanple cogpounds|of the

i nventijon are presented bel ow [Tabl e and 2

illustnate the conpounds that clan be synthesized

according to Schemes 1 to 3 and biol ogical data for in

vitro inhibition of casein kinase le by the exanple

conmpounds is sumarized in Table 3. EXAMPLES The

foll ow ng exanpl es ar %ibﬁ?ﬁﬂﬂl@&'tﬂ(ﬁlsser ve for

illustration of the invention in greater detail,

wi thout restricting the breadth of the invention in

ny. npnner nesgl het..c t hods Unl ess r'wW Se

@#gﬁ%f Eppigic Eﬁwﬁ?wﬁi ﬂaﬁ%ﬁ%ﬁ@w R hieors
Purpose;pf g Assay MeaBetRie R AL cPRPOLS I it} thg phephomation of the
substFaQ@@z{sEﬂ'@ WEES, a¥d ﬁ{naﬁ@lé ﬁh%‘lé arfln RSP h@[ﬁTﬁ 'ﬁ‘l"t?atfri’ﬁ assay.

nitrogen-or argon wth anhydrous reagents and
Compminde atedestéd @dtvechnamahogrsapdyphivas iperdeatorpehense HiQs, Edues or %
. ,.ocience silica.,gel- 60 (40 _- 63 mm usip, ol vent
inhib 0 O QU HERU COBEEMP R e e SUE RO Br R s
Matdgiid:or mred using 0.25 mmsilica gel coated 60F 254

plates (EM and visualized using iodine vapor, W

light, or a staining reagent such as KVhO 4 sol ution.

qurr red (IR) spectra were recorded on a Nexus 670

F ‘lﬁi i'colet ) spectroneter with sanples prepared as

i ndi Batlanan Bivchok2O00 @fqiid BdndlimgMetet nunbers (cm 1)
1H NMR spectra. were recorded on a Varian Gem ni and/or

ner c BegkmypMullimek SqHptomsted §6 Changel fipett/ or

I nov g;gl,—g r i %E@ hifts (d
repo?‘/tﬁg1 | nvgcgﬁﬁ{re at ?13ﬁs}g$12#§2§et IGQIRI ane (g)%)
ppm TaertdhMaoitakroy higu@0ikBensér 26 ppn) as a reference.

13C NMVR spectra ecorded. on t Varian Unity

i nst Pﬁ‘i@i‘f?%ﬂéﬂn%fqu&m}l%&%Irg:eé’)‘}?tew th chem cal
shpiffes (d) reported in ppmrelative to CDAA3 (77.0
ppm), unless stated otherw se. Mass spectra (MS) were

obt alCastar BHAV/RIAPlgie gaW 8VAT Model TSQ 700 Mass
S ' L QR i t 120 eV
ot nERBF bE X Pb S BRoBRRE Blar ARG OF O by Wass

SpecMitiipete Yu(tisCieEn Sas]lFatfadomBhtea#MARNMNIOBHSS LCT

i nt erf,ﬁced W Lth a G| sgn 215 |iquid handler. High

r esoMitlipore Madiscrep JPPoptt Fideptsh Blalrs i #S ES M2V Onas s
spegdntiddis:was perforned in the ESI node at nass
resolution of 10,000 using a Mcromass QIOF nass
specEdifefrem SIGMB HERIRES val ues were deternined for

t he protonated nol ecular ions (M+ 1) wherein Mrefers
to the nol ecular ion. 3-Arylthioindol es and Anal ogs
Scheme 1 R1 3, R= 0OH a) K2CO3, MeOH, b) NHAOH Li d or
NH3ZMeOHZLI O, or Me2NHZMeOH or Me2NHZH2O c¢) MeOHZH
QZNaCH then HO ; d) carbonyl diim dazole and NHAOH, or




o

corresponding primary am de 4. CGeneral Synthetic

Procedure |1l (am dation using NH3/ MeOH, Schene I,
wab@p/ob3sost i r et hyl i ndol e-2-carboxyl ate 1 ( X=pPLTASHB5/029306

nmmol) in 7N NH3/ MeOH (20 n4} and add Lid ( 1.0

equiv., 4.67 mmol). Stir the reaction mxture at it

for 5 days nonitoring by tic (10% MeOH CH 20 2)

Concentrate the mixture to mnimum volune, dilute with

H2O &hastie Glepbaosphotytatal) ifioth BIGHIA #C-403n. Wash t he

filt r c ke d dry under vacuumat 60 OC to
prov' #M%ﬁ%qe@g (X—)IQ’Z = R3 =H), tic K
(srlmzrﬁ@h,msh@ﬁ/em@%@mz%a : 1 (X=H) 0.95, 2 (X=H)

0.93, 4 (X=R2 = = 0.40. Ceneral Synthetic
Pr oc@ﬁehléfqawt(%@fiér% IGMA #6890 ester 2 to

car box C

ol § TR /TR PR EerB Rt kit SpEnets AN oL

a Bisghension in MOHH 20 (3:1, 160 nL). Stir at it

for 16 h, concentrate, and aci drfy with HCO . Coll ect

the Sraeeem Krntaac és Syalfqomqnaatl@ino S&mghnwbttmn%rarfwyatlon and
in vacuso to ford ind carbox

GenePa i Bt ProRE AT o N PR SR P B By g ghove are

car b@%yédlerémopg aflquore efilusd gogtep d). Add to a
sol ution of indole-2-carboxylic acid 3 (31.0 mol ) and

arfhgrapourds THF (50 rri) car bonyl di i mi dazol e (1.10
equr [) 4. St ne
o?g)gulgq_s)gfbr st’m pol%}%plhgﬁta% fc‘)ro% 1 tnﬁl{)l c% Bgrgcg %t§8(0§15501ved in
Stl r 160%mM8ad after 16 h col |l ect the solid by
filtration, wash with H20 and dry in vacuuo at 40 0C
Assay Copditing: t he i ndol e- 2- carboxanide 4 (R2 = R3 = H).
I ndol e
ﬁ %1;%!))/ lsé’s%a;hx‘?%h@ @Eﬂﬁ@ﬁ’ﬁ ﬁaM 8 3@?&@%‘# drgi‘as%ugwé

Sches®ull of dluedd ddmpddad §t@c1a(1$)9h 0. 1,000 0ér 0.001uM),
i ndol e- 2- car boxgl ic acid 3 (12 4 mml) and anhydr ous
THF 630 efidephesphoryiaptditasein daabtaacgtrasion §lineg/Hl,18. 6

exan%P &Ed%ﬁlﬁﬂ J‘tﬁ}ﬁli ﬁ%ncgﬁ?i;?qroer% %ﬁc) Iet r}’a Sg]r ingi rrfeor

pi pe@@airnrberg;bre D &) eencgﬁtrmnwgie L@?pL?r’ercFQ'Hh\réold?ﬂle(10pM final).

nmol ) ) e portion and sitr t reaction at
Methaldolgyd6 h, quench the reaction with water, coll ect
11 s90phE of frestadseayotyuffer ig madd: SOmaD drid py 'Uﬁr,dl@rmMMg(Dm 2 M DTT
afford the Nsubstituted- indole-2-carboxam de 4.
Gene 139\4 ¢ Procedure Vib (am dation of ethyl or
21 0tboi IR B SrFRAIEY bbbl iRl bIRIIVARLRASBRAATY 100%
am ne ste Ir et
i ndoDMSOC alsh@mekaOQO(hqu1d41aﬁmlngmbc)t serial@litjdns are made to

|ndole20arboxlate2£) mmol ) in Me2NH H20O
(50 icld Koo O.1ep-0f aphg.0 é&M ﬁBﬂWPH’P dijytiong addsd a5 §up

o 08 Bk LAQMARAL O B0 s FORBRN T o

the sellipihtowithicotunat 1 amd 1z/mwng e cérittl erells.ak@owineschafing

and dr er vac at 60 0C t.o proyide di nethyl
ani dés % ("SﬁPPnSF@ Ogygﬁonlp%‘fs vhigh Eﬂuai—/s ‘gasé%y %ﬁgreﬁ ca
gel, 10% MeOH/ CH 2C12) . General Synthetic Procedure

Vila (3-arylthioindoles using NaH, Schene |, step e)
Add to a stirred suspensi on of NaH (60% oi |

3@&?&? a?enma};slsz]% ? ac?or&rﬁlg tc%o 110\§1ngM:gér¥1% 92?1 Qﬂ ap.xls

(8.18 mmol) in DVF (dRideliratiéN AsEy e k1. add the

d| afyldisulf de (140 equiv., & 18 mmol) 44y gnesportion 12
gactijon W Th St dolpind0 9p[0Q TOf 16 N.
tion by partrtr ygrinlr)rqgnaasn al | qot panpl e
H20amd—armmat yzr gt e orgaim ¢ _pitase of
the aliquot by thin [ayer chromatography on silica gel
with 10% MeOH CH 2d 2. Concentrate the reaction in
vacuo, dilute with H O and stir for 30 mn, filter and
ar r- dry Chrorrat ogr aph the crude sol | d on sr l'ica gel

' ~ oA ~ SN OSSR A N 1 .
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15

20

25

(309%/ w, 2.5 mol) and Na2CO3 (2.0 nmmol ). Stir at it
for 16 hours, quench with water, extract wth Et OAc,
wor®h/02dsbh brine, dry (MgSO4), filter and concRCt/Ds10e5/029306
to afford the 3- arylsul foryl -1 Hindol e-2-carboxylic

acid amde I. I Hindole-2-carboxylic acid amde 4 (X =

H (fromthe ethyl ester). Treat ethyl
indol e-2-carboxylate 1 (X = H, 2.0 g, 10,57 nmol) as
NN\embeaid N 3gner dl Synt heti cicPnmoedbure| |1 |to pfford
N\dompdued zonpqund |(1.3 g, 76. cagiéan | yorly-cpl ored
NOWtempouiqs 238-234.[5 0¢; 1H NMgohfdvm@ J H) g 11| 53
NN\compddhd 3 7. P9 (bri|s, I|H), 7. 6@RokgbundH, P| =1[8. 1| Hz),
N\ 8.0 HF), 7.36|cbhscsnad H)| [ 7.[17 [t, TH
1((s, IH), 7. %8midmagd H|J § 8. [L Hz).
OFY 1 TGt am a4 (X 3 Fp(T{ATLIIF

i

QUIPONI

ffrd th itIe corrpun (854 ng, 86.0% as a eIIow

ARS8 Gt s B HELNEADNED .03 dlpdoiyiatcd casein
7. 42(disholvelilin diskl1d szjtlzo)éugpmddmom ¢11tlisJ (3@%&% atﬁ;z a;ddblﬂ to the

J=8.1H), 7.11 (s, . 7.02 (t, IH
Anal 2PRCepIEde WEHS. COHSN2O. C, 67.50; H, 5.03; N, 17.50.

Faund; 6.73320; N, A7%..25

s R PR TR AR GRS ATR arsndse (004l o
ani dgpdrb@naldl£ak10® CPM per well).
3- phenyl sul f anyl - 5-chl oro-1 Hi ndol e- 2- car boxyl i ¢ aci d

6ari @03 -rRptiom gssanplate cntainippthe ahevaisddy Tepeipn volume is

oY i Bt Mol oA B b 2 {0l e 1)
7S- Beane enset 1 Boutrh, théteastetal ie s%mamomlah@iﬁaﬁ bd6s B€ice cold 2mM

(I'b) Treat 3-phenyl sul fanyl - I ndol e- 2-car boxylic .
aci deadiAde, (niade.up2ds 8ssay butifer) torthglapsayiplatesHpsamn aBeckman Multimek

s RGDE RS0 e 3 oSy Ca B R IR N s i o
12. 9n{af8h§1(g ﬂdfﬁber%fﬁﬁﬂf%fﬁMléxﬁ{ fiferpldthy.s, IH, 8.0 (m

3H), 7.6 (m 4H), 7.3 (m 2H); M5 Obs 301.1(M + 1);
91 Afsvse a hinddheldFehankehpipgttor, 100uL of the reaction mixture is transferred from

S- Ph | f [ -1 Hi - - b ' [ i d .
R A e S T
320 mga.2.0 nmol ) with phenyldisulf de (1.0 equiv.,

as descri bed in General nt heti ¢ Procedure

436
194 T@Tﬁzlhp@ﬁ MARH HEer platasarcminsd geatly soballpyeddg siggg rogm

For ERERs30A BRLYS muflhegto prephaly Rprdii - (R0

1 6.6A &, 30Hinindted Zhe fter atdsGare placed on a Millipore vacuum manifold and

S- Br - S- phenyl sul fanyl -1 Hi ndal e-] -car boxyl jc acj .

ani d@ﬁ?ﬁeg)ap 79 BlRpe B2 @%Hg@fh?gﬁ@ﬁzﬁl&ﬁ Efeﬁw%%r §>ei(3at higher

et hyl ,&@shfdetting X = Br, 4.67 mmol) with 7 N NH3/ MeCH as

described in neral Synthetic Procedure IIl to afford

15-Breditter pltésraosaguntiatigmoshed and facred with del 005 BICA, 2x150
n ivor%-colored sqglid. Trea

?_2 br:HEB&_O{’:/Hﬁégaf’ng_ .xij% &W?éto&a& 08 6 Ayashis p(eﬁ_tg@teA%QOpL per well).
1P RE by RISt ol GEREraro ST ey L. Packar

Pr oc®ticioscim-20Stintilgition Rlfie i addeé peowpld usidg b diteB&k Myltidrop
as an ivory-colored solid. 1HNWVR (DVMSO-J 6) d 12,5

( br s dispggser; gheplatgs are sealgd and cppnted far 2 mupyutespvelhinga Paskard
(m ' : 5

3-( Z?E‘%ﬁoﬁg%%gniﬁtﬁlla? gﬁycl6 il&tg?%(é%g%qefﬁelur%eo ag-m ?f?(%:)ér bo
xylic acid am de (le) Treat

5- met hoxy- | H i ndol e- 2-carboxylic acid 1 (X = OCH3,

1.09 g, 5.71 mmol ) as described in General Synthetic
Procedure V to afford 5-nethoxy-I Hindol e-2-carboxylic
acid amde 4 (X =0CH3, R = R3 = H, 536 ng, 49% as

A ~ N - ~ A 11 RNIR [ P — \ A A ~
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Treat 5-brono-|Hindole-2-carboxylic acid amde 4 (X =
Br, R = R3 =H 100 ng, 0.418 mmol) with
wQ@z2awiopsphenyl di sul fide (1.5 equiv., 161 ng, OpG&BHURTIDH29306
as described in General Symshetic Procedure VIIb to
afford the title conpound Ig ( 113 ng) as an
|vorycol ored solid. 1H NWVR (DMSO-J 6) d 12.25 (brs,
H& 801(brs IH, 7.9 (brs, IH, 7.7 (s, IH,
Calceylation g m 6H), 5.45 (s, 2H); LCMS: nmiz obs =
161, qur(t ¢rlyL mute (CPM) data 1s captured and imported into a proprietary data

3- (2 id
am AR "?43' AHRn: B Rt R B By TR 5 B

@X =CBainmm Rbbreadti plaeQefigts tbtad) phﬂiﬁphb)ry‘lutlfoh act1v1ty of the enzyme in the
2-am nopedgyl disulfide (1.4 eq

as dRRERGaRIAny phalitiag &PmBVHld‘r?é‘H “&“SFFPE:T@%%’L& 150% | %‘olluam 12 reflects
af f opgl, AdiRpddifid F}%o@%ﬁmgwsgn/kaalﬁéé&d{&cu@?y@cu@%% fhk gmence of

green SO|Id
( br S}nhlbi-pmg qorg®uhbasd endyme. 7Typsajly wel dde agpmxrngely-lj% of Total
7.28-7.23 (m IH, 7.12-7.10
Fﬁféé“s thaté‘ée élOé‘éPe(chBZH) 6.70-6.67 (m |H),
@ 44B hﬁ%ngﬂbtehﬂ)ncd $hedQotaliTand “Bbfispeditie” QPMS:I’OIQ&Qh Mte one is
ridin-2-yl sul fanyl IH-|ndoIe - car boxy

aci daldmscu termine theeéﬂnhﬂr-mphe the epz:ing bélstlm te p;hlesnilorylate the

am d&é}% %tx € for é:é)gla [s) fr atg(ly o%QesQ cOH m%[d.5 T'TAF%"J/O)mHYb}th data is used to
opyridin ? .0 equiv., B8 %ol as

d es ctalbdakeian I(‘@mtml (c@yehinaionct Rihtuhedtonepovind & dbde @i ivkibit the

}vl'ée dglléztylrrgf%qgﬁf R{r] gO"{/é fo(r7211609npngr’1d 1515?;?@ a %gn mteafarrg:uﬁv%l tllt%:rogram
S-Ph %ﬁf&ﬁéﬂ &ﬁﬂme A&\}I%Qsl,eecafcura@ibl% S¥otbdot (B60627-CK1-D-BL) (Study:

met hyl am de (1j) To a’solution of
IH-|RE§R@2?0)carboxyI|c acid 3 (X =H 1.0 g, 6.21 mmol)

4 (RO Fovp g iy e RT¥iohe SHATER G v
ry;stgﬁen add MeNH2 HO (1.30 equiv., 541 ng, 8.07

mdl) in one portion. Add DMF (10 rrL) to the reaction
and stir at rt. After 2h, pour the clear yellow

i O i Q t reC| te. b
Case*ne%nag? :f%ﬁ? ga 1n &lﬁé&%@g@uu %Agﬁa Sgnﬁlbl%rs
Purprl ﬂﬂ@b\ea-luaZC fbaf &Mm@duh@s e OKI%étMiy&mSﬁeptﬁvﬁdiﬁ Affdty"MEnbrane

80% as a yellow solid, nmp 222-223
(SAl\ék?wilm%m H@@cﬁl’yore gadVi%st (brs, IH), 8.45 (m I|H),

( J=78Hz) 7.44 (dd, IH J = 1.05, 8.25
Suppkfgldfgﬁb? 14 (m IH), 7.60-7.00 (m IH, 2.82 (d,
HEPB$—ISlgina=# H3273HAW =n138. hkﬁSGlycéﬂ)Sp]ﬁddphét): SighieaG-9891 MW = 216.0;

ndol e- 2- carboxyli ¢ acid nmet hyl am de % 74 1.0
EDT ALY, 0 810 GIePRR Sef pcutioampdgis AWROS %26 53gs09 MW = 183

I L t e
DT S S o 1 (110 he Th GafoneanchO8 #
4134il-\500(nyWI =02(Bd3 ;ST P S],gmm# Aqmggmmg;ss L NRRA(HBNEN# I@]‘;DG602H

IH, 7.48 (d, IH, 7.42 (d
Case1|n|.§§1nasp 1% Sigpya (i§9(44-ﬁﬁ9 CasglrgKJ(n@se 1 substrate New England Peptide Biotin-
yI)-IH-|ndoIe 2-carboxylic
acl A)?% et EA(IMm de (V?k) rBeat | H i ndol e- 2- carboxylic
aC|drrethyIamde4(X— = H R3 =CH3; 87 ng, 0.5

. iLth 2,2 -dithiopyrjdine (1.3 equiv., 143 ng) as
Prep%%qs%dg&%%(@@pgpq)s%{{)h@ﬁ ¢ Procedure Vila to
so m® Hepdst gty tle Conpcs%ﬂd KM §8cy, 66% as a white

solid: 1H NVR (DVMSO-J 6) d 12.3 (brs, IH), 8.4 (m
10mMMeg®B.3 (m IH, 7. el(mLoiHMstzzelﬂ (m IH, 7.3 (m

vyl 2 2H), 6.7 (d 29(d 3H); M5 obs 362

lowf%ﬁc’pé&lﬁhﬁt@si s of ll’ﬂ&cﬂf gen Isosteres (IHu)
Schenme 2 a) NaNO2, HOAc, CH2Cl 2, rt. b) R1OH,
Rh2( OAc) 4, CI CH2CH2Cl, c) KOH, EtOH/ H20 d) | nRCO, THF,
NHAOH. 3- Di azo- 3H i ndol e-2-carboxylic acid ethyl ester

(5) (Schene 2, step a) Add glacial acetic acid (6 nlL)
dropvvlse wi th stlrrlng at rt over 5 mn to a sol utlon

N o ~ o R - o, e ~ N
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oxygen isosteres 6 as the ethyl esters. General
Synthetic Procedure | X (hydrolysis of ethyl 2-indole
W@ asdbox3sh@t es 61-u to carboxylic acids 71-u; SedEus200$/029306

step c). Add to a suspensian of indol e-2-carboxylic
acid ethyl ester 6 (0.50 nmol) in EtOH (10 nL) a
solution of KOH (5.0 equiv., 2.5 mmol, 140 ng) and H20
(2.0 nm). Stir at rt for 16 h, acidify (HJd) to pH 1

25 mMEDIR | ect the preci pioPatleofiPPOmMistanki on to af ford

he.corr ndi.ng car yhi 1d .

1ml\é§qgﬁue1ﬁ8§(t§$€ a‘lciiar%%lol e- Zaggr‘l%‘ogif)}ﬁémgléi d amde (11) React
1 mMBPdiTazo- 3H-i ndol e- 2- canbeXydfilcMagdct et hyl ester, 5,

(300 ng, 1.38 mmol) with phenol (5.0 equiv., 650 ny,
waters 90 mmol ) as descri béd-3®LGeneral Synthetic Procedure

VIII. Purify by flash chromatography to afford

3- phenoxy- 1| H i ndol e- 2-carboxylic acid ethyl ester 6
Prepar&RA TP MhsteryVjx 808llogs: 78 % as a yel |l ow sol i d.

r ol ester to the lic acid 7 (R1 =
Prep%%g%%%ﬁé\mgﬂ’cﬁ‘&i% m%?l‘ﬁﬁ‘%%%@&@dure | X and then
To 14 mNGh4AE BLEBEKEF boxylic acid to the corresponding

rimary am de as described in General Synthetic

E’r@tde rleof\I M A TEY foditepn; hent it 1 e compound 11 as a |ight
u old | N = 0.5,
g%ﬁd %b@h‘lg‘;% éﬁ}r(ie) éé(é-bf/kﬁmggké%@%e%lgg%ﬁ c acid am de

(I'm React 3-diazo-3Hindol e-2-carboxylic acid ethyl
ester, 5, (231ggjg, 1.10 mmol) with 4- met hoxyphenol
Prepara the reastipy plate ducf the 2583 35 1QHOWEscri bed in Gener al
1. SYRAdES LC oPKBCSA WS Wikl br W fthcth b st d inhibit t
3-(4- nel'tlhgxyphenofy- I 1H— g)rndol e-2- casf iggr)? IoLlug: 1acll élog%ohrﬁc on
egtlge well§ RL = 4- net hoxyphenyl, 169 ng, 5 1 % as an

Y = 0 solid. Hydrolyze the ester to the
ca‘%@%@@ﬁw%g&%ﬁ“fve Rl = 4-net hoxyphenyl) using General
SYAdES LE oP50F gUP Rt Sabdiratd 1R wietlansf orm t he
carboxylic acid to the corresponding primary am de as

d réng Matg uprio 88%er al Synt hetic Pr ocedure V to afford
L84 [ L2 of PTRUNod B8R 18,6081 L85, 0k ol S T2

3-Thftrafd tHO FacRAERANK Y O d MOOP BfadeE BIiRPXYKEIE aci d ami de
(In) React 3-diazo-3Hindol e-2-carboxylic acid ethyl

edRlege thereagtpargplatg, in 376 wgwharondpx K0 @in.f | uor ophenol

( Y 1 I [ '

et SF e ton ot Bt BEu AT, iR EP R R SAM Plate and e

3-stahdf1l0uninet pdvam eemypekrdthiendol e- 2- car boxyl i ¢ aci d et hyl
est.er RL = 4-fl uorophenyl, 184 ng)_ as.a wiite .

9. ooV t%dmw@ Wéulegg o %CltSﬁBmggﬁBs&mecmaes Wity 100 uL of
( BM Naé1 hhd ovomiresblutidaé Rk enghed ti@%ﬂﬁﬁ()@ul of water on a
Procedure | X and then transformthe carboxylic acid to
t hacewn mewgolddi ng primary ami de as described in

10 rerﬂ';ll(l3 §¥rntl etuigrPrloce ur% V.to afford the title

+ coamgdln AT PIAE undena EP L% T4 09 ng), tic (silica

11. gedehl Bttom Of glBte and add 20 pL of MicroScint 20
3-(2- Fl uar o- phenoxy- | H 1 ndol e- 2-carboxylic acid am de

12. (IléejadP@séFQtPCéﬁéiNgzo- 3H i ndol e- 2- carboxylic acid et hyl

ester, 5, (220 ng, 1.0 nmmol) with 2- fluorophenol

(10.0 equiv., 1.1 g, 10.0 nmmol) as described in

Gener al Sy@tlhdar CifadipadAssey ¥ixperimentdl Poockdures

3-(2-fl uoro-phenoxy-| Hindol e- 2- carboxylic acid ethyl

Cell afitwie: A/4dRL-lire Ratf 1 BrobRBE 2C4) LU Qurds WwepsSsplif every 3-4 days (~10-

ivory-colored sol,jd. Hydrolyze the ester to the

20% eeqrivgnsa) patogl0fny yeped-pobystyrengdisaisaiprg flasks plaaded wpf001)
' f - Th -
and s b o TN Lol E R OO0 Ttk gl bojing gorum
described in General Synthetic Procedure V to afford
the title conmpound o as a white solid (59 ng), tic
(silica gel) Rf= 0.07.
3- (4- Chl or o- phenoxy- | Hi ndol e- 2-carboxylic acid am de

~ . o ~ o ~ o

e A U T R
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S- Et hoxy-I Hindol e-1-carboxylic acid am de (lr) React
S-di azo- SHi ndol en-carboxylic acid ethyl ester, 5,
w@o 3@0/0z390 1. 38 nmol ) with ethanol (5.0 equiv.,POr/AsIvhs/029306

6.90 nmol ) as described i n4General Synthetic Procedure

VIII to afford 3-ethoxy-|Hindol e-2-carboxylic acid

ethyl ester 6 (RL = ethyl) as a white solid. Hydrolyze

the ester to the carboxylic acid 7 (RL = ethyl) using
(FBS(ﬁl‘&ED il 68004191 aned For I0d ad Lipeniclisstteptbmpcin(Gelddror#0100¢-C1)] at
37°C% igp %élc acid to the corresponding primary am de as

/ 8 in General Synthetic Procedure V to afford
Stabl%hﬁ?ﬁsféchﬁnf )Rﬁgfp lﬂ?&goﬂlﬁst asinied AB0SIV% BorlféAcdWire chitfansfected with
silica ge =
vectoss qogtiing SieyZqorin; resigirreceetegiableyarker fae stablg tangfegtion)and an mPer-
C

1 proffSR e L AR RROAR 0, ARLBEUS BEWSTRuRts Wi S Bho 96
well flafes andmait Ak dingrgwthsnetis arppbattnted aein £0-400 BymilhZeddin

Procedure VI1I tq affor ) )
ﬂnvﬂgogew&ﬁ vlor #éwlﬁaiay% g""&’é‘r‘[ﬁ’é‘i?ﬁ Hable fransfeqtants wereassegsed for

iRl pred JenfeRt Wi nlal Wt 360 i lucitdrfn @SdhiLH¥E1603
repo I§p$% = deéb 'éﬁggé t he é%ter to“thgmcar(%gilé?# )
and aaaavmg'luc(lfelasc apts‘ommpgln»p@mnm sciGeltatioalco@ytat (Patkard Model

L. X and then tr faormthe carboxylic .acid t.o
#C38A 08 ke oG A G 2Rt s s 28 ik P68 fcltSrase
activigewefedyn&itohibet hyesd3%, dond tsé@m\/[Hsv((abé@#pbdsba 20)]tskfim shock and
conmpound |s as a tan _solid (126 tic (sil
asses ng;gmlrsad@nmor@r ﬁ@rwtyBMvéfséyhﬂc n&d’@n@@%@em&%ﬂ was selected

(It) React 3-di azo-3H i ndol e-2-carboxylic
ﬁHC&g§é§ et y ester, 5 (220 ng, 1.0 nmmol) with t- BuOH
SynchidhifhtipgprotocoD. Mperitiuc Rat-0 fivnablasta@ 2043 oereydated (40-50%

Gener al nt h tlc roced re V

conﬂgeqce)o%ntt%Q AqUE. pnv&ed iissye g PB% R{?Fqs éf’g}ﬂr@h@ﬂﬁﬁ%é@@é @ang
malm(a%dm %ﬁfx&h Bl supptéieARY vafh ﬁ)O\c’FEéIBE Mblhqmvli'ﬁ’&geﬁ;ﬁﬁ)g 8430)

he es to the carboxylic aci = tert
until q@tungs reeahed 400 %yoanferice (41& ozby u@eltures wierd sy@dmonized with 100 uL

smet AR eSS R S ESp L S RARI P Sepomsei

(CellgtoaBedon CN; s@oatfd ayldcd AR5 0501112)] qem) ﬁblLﬂd al 37°8%nd Se4 gaR2. After
green_solid (39 ng), tic S|I|ca

SynCIUOIGQat@nB@HEWSd&Vﬁ msqdn%h 0¢ nk qe&lg@cﬁl@ }f-g¥) for 10

il A ML 62N, 90 b

medie jLOL (GibeoA8 8G#5-088)) Imivinh} glutasninte@ izt lgtoettl 50058 hen a0 1.U./mL

_Synthetic P m f o
penicilsHeRPEYon e st gpd-00) <55 Bl i¥iduciteris RramesedEigrms
CompdthdstcBRAZN dircadiaR e LS §eldded {NEORRRIe en%%ﬁt rﬁwia ilr) 4.3% DMSO

Hydrol yze the ester to the carboxylic acid
(ﬁnalks:@nqqnn)mq@; Ryltaenered indyedidielyisealet wib &@péeam hnl (Raskerd

#600% 1{8;33%1}1(9 {rgﬂstf%%dcfgr f(fgrlale Cac tg n@%s&r@ fertol F€SpoONn di ng

e as descri Far- Synt heti c
Autoﬂf@ﬁﬁ@if&diﬁnt Rep(flftﬂf Mdabﬂehidnhﬁ ARESmMBkkohizafén, &sia@rrplates were

g . ES|I|ca %ﬁFﬁ = 0.1, nt hesi
mainginedat G dariy LU GUIE g opOr (EarmdScieniivoMeReh 13069, In Vivo
1u01fe1-a§3' Q@[anr'u WAL+ eshinPdd QJ)y' MWl ring rflatlYe hlght output on a TopCount

tert t oxycar bonyl ) pi perazin
SClntlfﬂla@QImemZerr(Pth}td Modeh#@b&w' hHl rPila:tazwlee/ tfddisfeared from incubator to

readeN_lt 12_.‘g? ltabﬂé&g%t %clgdﬁgl:%empﬁ%eg oL} gt%QWMMWI-NT automated
schedhtifg Softkare ¢V efSfor G @A%/&?cﬁrﬁﬂ@&@trﬁmﬁ&@ protecting

group where present; d)

(3-Benzenesul fonyl - 5-chl oro-| Hi ndol - 2yl ) - nor phol i n- 4-
yl - met hanone (lv) Treat 5-chloro-(lHindol-2- yI) no f
hol i n-4-yl -nmet hanone 8 (X = A, R4 = norpholin- yl)
wi th phenyl di sulf de as described in General Synthel
Procedure Vila to give 3- phenyl sul fanyl -5-chl oro-

| Hi ndol - 2yl ) - nor phol i n- 4-yl - met hanone. Treat

c
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(3- Phenyl sul fanyl -1 Hi ndol - 2yl ) - pi peri di n-1 -yl - net hano
ne (Ix) Treat | Hindole-2-carboxylic acid 3 (X = H,

WG 2@omnp3s59et. 66 nmol ) with piperidine (3.0 equi vPCT/USZD05/029306
m., 13.98 mmol) as describe8 in General Synthetic
Procedure Via to afford | H ndol -
2yl -piperidin-1-yl-nmethanone 8 (X = H R4 =

plper|d|n 1-yl; 979 92 as a white solid,
Data Pgmlysép MésrospfiNimel BNERL G @jereorﬁ 019; (I3BS) pepre u;seqlstq inport,
mam+1E§te aéd gr %)ﬁn’daeill_l) n%d %}%&%s J(Vlimg peéﬁ‘r&leq;%ré}g{rlﬁ& deﬁa‘n%nﬁﬁ’g the interval
betwéeld—relladt.aé h@ylouquup’enm&amvl.er selvemat ﬂl@m@m by (Féﬁﬁenﬁirans?om Both

meth@?ﬁf?‘i“’&&éi P%Pyeﬂ%%t pas de%‘éif‘téo %&é&%%}%&f igp periods.

| e é %
Poterﬁ aq € gorrtslgﬁ éﬁ‘T\‘ﬁ\’/R esla?fSe&g {%Ze 'egﬁe%tg% 10?0?_?)1@% concentration
that iddliced ki)l ,hodr léngt(tienihgipf péticsk: 7The data W&I-@n,alyZedLby fi@iingm hyperbohc

curvegtlégt}’le %t%e{qsﬁsslgf{gs’ pe%og Erfrllntfgeigga’xisi}/grs&ss@g ggxl%qut_spét%n(or?test
comp%ﬁnci:bélé%{l in ffﬁr&}{h i E@{ML WablirtOlhted B0 RYELPLT di n- |

nethanone
5- fluoro IH-|ndoIe 2 carboxyllc aC|d 3 X =F, 516 ny,
30mmI)W|thpyrr (%é éﬂ3 O76rrL 9.0
mol ) as descri bed éﬂc Procedure Via

t orrad iy ?rowdes a means for assessing the effect of a test compound on circadian
5-fluoro-1Hindol -2yl -pyrrolidin-I|-yl-nethanone 8 (X =

cyclefn vivg. }Jspymafl@W@nahra]_&( harlepRivay widongtartisg ody maes of 200-250 g.

Fous§ B TR AR B AR VBTl R g

them(oﬁleut?d'l'l)amb&nﬁeéﬁpera&hi): of2428PCAindsn a ’:'QﬂlZ hc'ﬁ[rﬁ(a) hght/dark cycle (lights
5-fl uoro-I| H ndol &?) pyrrolidjn-| - met hanon

on at @éé)@ l%gan ogvg@t%cy la rta}q)r)bﬁlngpqﬂ ‘é’@ltleb?ﬂ ]dléltU(nj_ gn]éla{lﬁ e@ch rat with
an in®83bdFhnindt b\g;%emﬁ@ﬂr} tr?ﬁanﬁéxc(g\}hﬁﬁﬂnhgr RS %Enéyiﬁo?egﬁrﬁwer OR)

Procedure 'a to afford the title conpound Iy
to mamgtor FGePpodistemperdtere ped generdakiidty. nippl8y cd@Brdoemitidd alpeR the

manu%a%%g%%ﬂ%m%&ﬂa%o S gn%}(%ne/ﬁylézrﬂ -7@1;%]rgfg_§g %)de'ﬁ')efal

anestBésla 4 atloh) the animals to recover for 7-10 days. After the recovery period, to
(2- Ami no- phenyl sul fanyl) -1 Hindol -2-yl]-pyrrolidin-

estab[lslwaclﬁemmh '8 Heerpaloirradian cyqlp,mh%félﬂ@ gnigalspio R ppnstard dpk cycle
(0/24(193 @t/'ﬁ‘aﬂ%cygle?rﬁndlélf%m%?r? {or f?%el rglh ¥r & ?TO ga%ﬁ prior to test

ESCTI
comp‘B)Aﬂd hérhinGstRtioe eDUflﬁg Meaiohmg aéglmed, anhihaisl Oﬂcelve either vehicle or

I lidin-I- =
comp?gfmﬁl ngﬁrﬁ??ﬁ ) Car speﬁlfw %Séag‘%aig grg(e%)mrea B peripd.  Monitor
the afifmalsZbfts 47 d?’é 1NW0Q%@aﬁ( @cleﬁo;ﬂi tPli %ﬂ?fd%yk J)}E')e_} afteScompletion
(d, ITH J =81Hz), 7.4 (d,IH J=8.1Hz), 7.2 (m
of thd dfsingrregin{am Fokpach@x@eriment] $dmplBalglofmmal 2¢dpper@ufe gnd general

. 1. 9-1, 4 Tr eat . e »
sctivitygun 36 and)e bR 5] Fat ARy vinR Yighdey 498 Aggviey ffware
supp ety MMibofitte- P[Bt BBty Abdbmitap b:lrrqﬁrz(tﬂ{eé’rol@tﬁiﬂlle& for a8¢hrat on the

described in General Synthetic

mol
first Ww@dmreomaf hnq oAligry e ding REolserved abdﬁmwahtempﬁra{wre%below an

d
gy g 300 g ARGy B
successive {ay) as indi@idual liddslin a Sintllar chanhéd)tp pbovide e otdifhate By-bxis, in days).
Conn% btrtﬁé in%t'i_gl ’risg 'o? co(rnkogy'_?ehlp%r'a%ur% 'th7at g)cr:p:u?s'_gdch rgia}zl With3a3s§ra$gl}4t Tine
whlclﬁ §n<£v2s MEEOs IRERY Sl § ﬁﬁéé'tl)rralté‘fhb @ﬁ‘@id‘ia% ;)ﬂa];e &Y ExyPiVEH Bay for
- met hanone hydrocChloride (I aa)

each [r@l\(lQuaé pdtn Depsimeme the bffeat yf)reatmentrmmhase Yy pisipg thegitriagghhline

| -yl -met hanone (1z, 60 ng) in Et20 (5 nL) with I N HC

( 1 nm) and collect the precipitate by filtration.

Wash the filter cake with Et20 and dry to afford the

title conpound Iaa (48 ng) as a white solid, np
154 155 OC n12 338 (M+ 1)

~ res N I Y T R Y Y Y | ~ 11 L L Y 1



ng) to afford the title conpound lad (10 ng) as a
white solid. 1H NWVR (DVMSO-J 6) d 12.4 (brs, IH), 7.6
w@ dgos@ds90 7.5 (m IH), 7.3 (d, 2H), 7.1-7.0 (npC2E$2005/029306

3.6-3.5 (m 4H), 2.3 (s, 3H, 1.9 (m 4H); mz = 371
(M+ 1).
( 3- Phenyl sul fanyl - | H i ndol - 2-yl ) - pi perazi n-1 -yl - net han
one hydrochloride (lae) Treat |Hindole-2-carboxylic

multigiab/@stgnqtiortofmhax lgeforg and aftar dmbig) Tugatment with an active compound

will ugsie Bl SEMSSIRAT ¥ arkell REER P Cismns SR eabafigfyrise of

core 156 térfp @rﬁlfuﬁf Kiéfore compound treatment and the straight line connecting the initial
I H-| ndol e- 2- car bonyl ) - p| per azi ne-| - carboxylic acid

rise of é(prle_b@gy ;qmp@gqt@qe aftey sorapqynd ftgeatment versus the vehicle control before and

after HEQ@S%ZI s 4C¥fwﬁia egt"ﬁé gﬁ}%éﬂc‘é b@‘gﬂreg %lg{ég Bgéfge%h m&% onté e day

prior (DidMgifob)hedrebtedGn{nmals, UkeH)\N(NV A, t()gethd:rh&lxh Studertslt tektf)g compare
8-3.7 (m
meanthglyg%n%ergmgg (tlwﬁdlgw_shl%ti uhmtrgltesé}_q}we%gzogpss3o (M( + 1).
Treat 4- (|1 Hindol e-2-carbonyl)-pi perazi ne-|-carboxylic
acid tert-butyl ester (32941% 1.0 mol) with
phenyl di sul fide (283 ny, leefjuiv., 1.3 mmol) as
descri bed in General thetllc%g%r,pcedure Vila and then

treat with trifiuoroace l?lc?glzg% 64 n.) in HOAc, to

remgve thenjRc protecti QKIgNHipitioho af for obeuAssay

(3-phenyl sul fanyl -1{Hi ndol - 2-yl) - pi per azi red,;ylMyet hpn
one.| Di ssoNge ICsg (M)

(3- premnyts |ar anyt=iHTmdot—=2 %l) pirperazi m-t=yt=Tethan
one in Et and treat WIthF HCO /Et 20 to provide the

titlle conpcIund | ae|(103 ng, 220% as a tan solid, np
240 |C(dec) mz = 338 (M+ 1)

[5-FI uor o- Iic(pyrl difn- 2- ylsulélanyl)-l Hindol -2-yl]-pyfr

ol i drm=t=ytmmettammne (taf) eat

5-flluoro-1 Hindol e{2-carboxylic acid 3| (X = F, 516 np,
3.0 |mmol ) weth pyrnolidine 0380 equiv.; 0.76>m, 9.0
nmol 4—n—Gene-r-a.L Syntheti ¢ Procedure Vi
5- fljuoro=tH; mdot=2yt= pyrrq“é]gnl- yr=1retangne 8 (X =

F, R4 = pvrgol idingl-yl; 620 ng, 89% as a whit
solild, np 2hk4-255 QC. H NNROE*DMSO-J 6) d 11.7
IH) , - 7+5-7 4 (m—2H) 71 (td}H) 69 (s |H)
(t, H, 3.8 (1, 2), 2. 01876k 4H). |Treat
5-fljgoro-TH ndol - 2yl= pyrron;un =yl =1iethanone (464
ng, 2.0 mol) with|2,2' -dithiopyri ding (220 mg, 2.6
mrol|, 1.3 dRuiv.) as describHE¥ in Genefal Synthetic
Pr ocledure- Vit ato-afford the-title conpound tafl-—(-25

my, [38% aslla white solid: AP"204-206 pC. 1H NVR

[N
T

( J o) 1 1Z2-2(0rs, TH), /g5 (M TH, 7.2-7.0 (M
6H),[ 3.5 (m _2H), 2.2 (s, 3H), 1.9-1.7|{(m 4H); mz F
355 (M + 1)In 0.89*

[ 3- (P+ein—2ysulfanyl)—+-H-inrdol-2 "] PyHFoH-ei-h— -
yl - nfet hanon@ (lag) |Treat | H4hdol e- 2- carboxylic acid} 3
(X H 2. Gpg,” 12-4 1ol ) WiXd pyrroligine (3.0
equijp., 3.1 m, 37.2 mmol) as described in General
Synt|heti c Hgocedure Via to &3.b6ord | Hi ndol -

2yl - pyroH-gi-r——yh—rethanene—8(X—H—R4—=
pyrrolidin-tf-yl; 2146 g, 93 Tas a whife solid, np
213-2Z14 0C 1 ITH NVR[(DVEO-J gd IT.5 (brs, TH), 7.6
(d, IlH_J =81 Hz), 7.4 (d, 1H J =81 Hz), 7.2 (n
IH, 7.2 (nit IH), 6.9 (m IH.7 3.8 (m|2H), 3.5 (m
2H) , "398 m—4H—Treat

| Hi ndol - 2-yl -pyrrolidin-|-yl-nethanone (214 ng, 1.0
mol) with 2,2"- dithiopyridine (1.3 equiv., 286 ny,

1.3 mmol ) as described in General Synthetic Procedure
Vila to afford the title conmpound lag (200 ng, 69% as
a pale yeIIowsolld np 2 11 213 0OC 1H NI\/R (DI\/SOJ 6)

1 AN N 7 1 — g 7 "~ =~



Pur pose: This assay neasures the effect of conpounds
to inhibit the phosphorylation of the substrate casein
whoobhessenzyne casein kinase | e using an in vPECT/US2005/029306
33P-ATP filtration assay. G@npounds are tested at five
concentrations in duplicate in order to generate IC O
values or % inhibition at a 10 m cronol ar
concentration that are summarized in Table 4
Mat eri al s: IEqui pment: Becknm@® Bi onek 2000 Li quid
HandtengRobot —Becknan Muti ek 96 Aut ormated—96
Channel B PYBTEATIVP SO P S ATTIHRAANY of o Basic Kit #
MAVMD O GRpbiihi T ki NEK Lei 1B Rioai Q%Y € OV penser Packard
TopCount NXT Liquid Scintillation Counter Pl ates:
Costar EIA/RIA Plate #9018 Fal con 96 well U bottom
Pol ystyrene Pl ate #353910 M IIlipore Multiscreen 96
well Filtration Plates #MAPHNOB50 M I | i pore
Mul ti screen TopCount Adapter Pl ates #SE3M203V6
Chem cal s: EGTA from Sl GVA #E- 3889Casei n
(dephosphoryl ated) from SI GVA #C- 4032 ATP from SI GVA
#A- 7699 DTT from Fi sher Bi otech #BP1725
Trichloroacetic Acid from SI GVA #T-6399 g- 33P- ATP | nC
/ 37MBq from Perkin Elnmer Life Sciences #NEG 602H
Enzynme: Casein Kinase | e final concentration
0.58nmg/ M obtained fromfernentati on and purification
processes as are well known to one skilled in the art.
The above are stored as 10O aliquots at m nus 800C
Conpounds: Conpounds for testing are supplied as
frozen 10OvM conpound stock di ssolved in 100% DVSO
Assay Conditions: Final total assay volune per well is
equal to 50 nL made up as follows: 5 nL of diluted
conpound stock (10, 1, 0.1, 0.01 or 0.001 mM, 5 niL of
dephosphoryl ated casein final concentration 0.2ng/ mi,
20 nL of CKI e final concentration 3 ng/nL, and 20 nL
of g-33P-ATP final concentration 0.02 nC/nL m xed
with cold ATP (1 OrM final). Methodol ogy: 1. 500 niL of
fresh assay buffer is made: 500MM Tris pH 7.5, 1OnV
My 2, 2 mM DIT and 1nM EGTA 2. Compounds to be
eval uated are obtained as | Or of 10rM stock
di ssolved in 100% DVSO. Using a Bionek 2000 liquid
handl i ng robot, serial dilutions are nmade to yield 10,
1, 0.1, 0.01 and 0.001 mM final conpound dilutions
added as 5nl additions to Falcon U bottom pl ates.
Typically 8 conpounds are tested per 96 well plate
with colum 1 and 12 serving as control wells. A
routi ne screening assay wll consist of 32 conpounds,
whi ch equals 4 assay plates. 3. Assay plate maps are
set up according to the follow ng pattern CK
ePl ateMap. xI s4. Once 5 nL of conpound has been added
as indicated, 5nL of dephosphoryl ated casein
(dissolved in distilled H20)(0.2nmg/ ) and 20niL CKI e
(3ng/ L) are added to the appropriate wells. 5.
Finally 20nmL g-33P-ATP (0.02nCi/nL) / 10OnM col d ATP
are added (equal s approxi mately 2x106 CPM per well).
6. The Fal con U Bottom assay plate containing the
above 50nL reaction volune is vortexed and then
i ncubated at roomtenperature for 2 hours. 7. At the
end of 2 hours, the reaction is stopped by the
addi tion of 65nmL of ice cold 2nM cold ATP (rmade up in
assay buffer) to the assay plates using a Becknman
Multinek 8. At the sane tine 25 nL 100%ice cold TCA
made up in distilled H2G s added to a
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WO eame23Be0 mi xture is transferred fromthe Fal cPEiI/US2005/029306

Whatgg

placed ot Bttrr#n ﬁgﬁfn a\iﬁﬁgﬁ‘[{g/kg%%é )[E}Ln% Al ea%%l){cggcﬁgel:l?a&neliorated

mat chi ng nunber of MIIlipore MAPH filter plates. 9.
Usi ng a handhel d 8-channel pipettor, |1O0OM of the

U BottomPlate to the MIIiSpore MAPH filter plates
presoaked with TCA. 10. The MIIlipore MAPH filter
plates are m xed gently and allowed to sit at room
t_engerat_ure for at least 30 mnutes to precipitate the

elebngsis: 11. After 30 minutes the filter plates are
ters

no nore than st

by inhibitloh cdicaseirgkiaaseviaactivitysettprisgg. adininistéting fd daidpatiphed es
are sequent.ially washed and filtered with 2xI50 nL 20%
therafipRcR 5B g oyl REA Campos] SoRDLIad FERERRAMToR 6

cnan

esraehatelor b A ROHRLoMEId dbRlpolind, b3 a pRAM REually accep%able salt

allowed to dry overnight at roomtenperature. The nex

theregfay 40nl Packard M croscint-20 Scintillation Fluid is

added per well using a Titertek Miltidrop dispenser;
the plates are sealyed ggd counted for 2 minutes/well
in a Packard Topcouniyy NXY nti I Iati on ICounter (CPM
val ues/wel |l are captu gation: 1. Counts Per
Mnute (CPM data is cturléd and inported into a
proprietary data cal cul ati oM and archi vi ng dat abase
(A‘,gl%eiré/i}lty Base by IDBS version 5.0). 2. Colum 1 for
ach plate reflects total phosphorylation activity of
t e isMZQITE, B Nbg Cah ORTCHROR?, HYSOALI_Rilkyjl e NI9aPeonikyl;
and.thus represents 100% Columm 12 reflects any
noh&petPhi e hodirenpiali bf et ai ned radi oactivity
agfli;yity in the absence of inhibiting conpound and
enzynme. Typically we see approxi mtely 1% of Tot al
CPMs t Hat araeyl, mombgiguted ocSubsBtutddywittavnagr deteef:m ned
the "total" and "nonspecific" CPMs for each plate one
is able to terrf?‘r’?g B % inhibition of the enzyne's
ability to phosphomyl ate the substrate for each
concentration of test conpound. This % inhibition data
is used to ¢al cullglagemn | C50 val ue (concentration at
whi ch a com%@und I%ﬁﬁ@bl e to inhibit the enzyne
activity by %50% ‘tor a conpound using a non-linear
curve fit predgrangcelkyRiungtsiidutdd dr Bebstidited/ ivith bas 6r more of:
cal cul ation protaocol (DA0027-CKl -D-BL) (Study:
RESR0290) . 4. Kinbtic Q4®8i es have determi ned the Km
value for ATP toife 2d miiy this assay system
Casein Kinase | d Streptavi obll’n Affinity Menbrane Pl ate
Assay f2Qr Chietedodyalei nsubstguted opesbstitufal wnlabomormoesif:
conpounds for CKI tjvity in Streptavidin Affinit !
Menmbr ane (S Bi (SP?]%Y Bi%f‘tétu & éE?S%}I‘BFdaﬂﬁﬁW%ﬁrz’)‘%m of:
Supplies and reaggnts iEBES Sigma # H3375 MW = 238. 3;
b-d ycerol phosphate Sigma # G 9891 MW= 216.0; EDTA
0.5M pH 8.0 G bdBBRL;Ci188llpxir or t hovanadat e ACROS #
205330500 = 1%%.5%0%)>TT (DL-dithiothreitol) Sigma #
D- 5545 MW = 154. 2; "NMagn€si um Chl ori de ACRCS #
41341-5000 MV = 208, 3; ATP Sigma # A- 7699 MW = 551. 1;
g33P ATP NEIHH# NE%D%ZH; Casein Kinase | d Sigma #
C4455; Casei% Ki R ®ybstrate New Engl and Pepti de
Bi oti n- RRKQ%HDDW!\/BI TA MV = 2470 Prepare Kinase
Buf fer (KB, 100 niL) as follows: 50 nM HEPES, pH 8.0 5
mL of 13M st dakalkgl, mwubliGutedror selfstined wih knd Or mivte of:

b- gl ycer ophosphat of | Mstock2.5 mM EDTA 500 niL
ofg5)0/0 m\/lpstaigk ffefﬁ%]?gldl um ort hovanadate 100 nL of IM
stock 1nM Db}y 10@nklkety, 1M stock water 92.3 nL Prepare
ATP Master Mx as follows: Prepare InL of a I MATP
solution in water (IMATP stock). To 12 nL ki nase
buffer (KB): Add 12 ml of I M ATP solution, then Add 12
m O 33P ATP (10 nCi/ul), NEGO2H, Perkin El mer
Prepare the reaction plate and conduct the assay as
fol | ows:

e C 4



| . Add 10 nL of KB per well with or without the test
conpound inhibitor to reaction plate wells 2. Add 60
waorkoosf23sB per well 3. Add 10 ni of 500 nM Pept POEUS2005/029306
Substrate per well 4. Bring2plate up to 370C 5. Add 10
mL of 1:10 dilution of CKI d per well = 0.42ng or O0.68
units 6. Initiate the reaction with 10 nL of ATP
Master M x per well 7. Place the reaction plate in
370C i ncubat®r fdPHI@ min. 8. Stop the reaction with
10 nL of I M ATP. a
| et stand 166 mn %‘?I ‘?%Sgﬁ]gt té%%g} S‘{b%tl{up%‘%%%]&lrﬁog%q
times with 100 nii)of ZMkkk€l, sol ution, then three
times with 100 nm, of 2M NaC and 1% H3PO4 sol uti ons
and then three tilles WitsAkP¥GM of water on a vacuum
mani fol d. 10. Dry %heéHIter pl ate under a lanp for 30
mn | 1. Seal bottomof plate and add 20 nlL of
M croSci nt 20 12.ivReadhalagef,GPCOUNT Cel | ul ar Circadi an
Assay Experinental, Pr res Cell culture: Merl-Iluc
Rat - 1f|broblasts)(P2 ultures were split every 3-4
dayg (~10- 20% confl uence) onto 150 cnR vented
pol ystyrene tissue,culture flasks (Fal con # 35- 5001)
and nai lﬁt ai He@QNRGRo%M h medi a [ EVEM ( Cel | gro
#10- 01 Cl@%{ gietal bovine serum(FBS; G bco
#16000-044) ; 50 I.U./nL penicillin-streptonycin
((BezllbgydrogétOemllgaIHy)] at 370C and 5% CO2. Stable
tion - | brobl ast cultures at 30-50%
IFE‘ 88%&155%251 Pr h@ﬁ’%l@?lgéil >wi th vectors containing
tfre‘ i$895pHdIRAI ﬁ—b?f@&lﬁhﬁﬁ' ??hﬁp&ﬁlﬁrﬁf KSforplin$d %Llﬁ)stltuted or
transfection and an nPer - promot er-driven Iuciferase
substrtetpdw&tlélrorg@mmorﬂbfer 24-48 hours, cultures were split
ont o 9 vveII ﬁP{FS and mai nt ai ned in growh nedia
suppl e nt eqC ’50-100 ng/ nmL Zeocin (lnvitrogen
#45-0439) far, sakoty days. Zeocin-resistant stable
transfectants were assessed for reporter expression by
suppl en?’énti r@ngowth media with 100 nM luciferin
(Prome Q:ge aJIld assaying luciferase activity on a
TopCoun SCI nt Patl on counter (Packard Mdel
#C384V(H)) . RER*RE. cl ones expressing both
Zeoci n-resi stance and nPerl -driven |uciferase activity
wer e synchroni zed by 50% horse serum [HS (G bco
#16050- Méth%ﬁdé@icﬁﬁ?fb‘%lﬁﬂﬂl FRSRASGE fAlbitkdd (S:facgké?ﬁ' kinase Ie
reporter activity. Merl-luc Rat-1 fibroblasts clone
activippesulisais adengthense ¢lonrcediap dutmmpesed.ng
Synchroni zati on protocol: Merl-Iuc Rat 1 fibroblasts
(P2C4) were plated (40-50% confl uence) onto opaque
96 el | THei ri&tied sdtbtditiEtopldires whétetrkihe Blsemse o# @38RR8(%)a mood
and mai ntained in gromh nedia supplenented with 100
disordgs o se&BdisATder-nvi t r ogen #45- 0430) until cul tures
reached 100% confl uence (48-72 h). Cultures were
synchroni zed with 100 nL synchroni zati on nedi a [ EMEM
( @l | griheai@hod &scGiding tbQPailm Iwherdein the disorder is mood disorder.
penicillin-streptonycin (Cellgro #30-001-C); 50% HS
(G bco #16050-122)] for 2 hours at 370C and 5% CQO2.
Afg.er SpHGhétREd Z@bfdi’ﬁgo toCdMifny @/ﬁer‘éﬁftﬁe k08 Aekordr s sb@ted from
mL. EMEM (Cel I gro #10-01 0-CV) for 10 m nutes at room
the gltoeﬁﬁensa%tmg@f aﬂﬁp@sswq @serdemlduadm@ler ¢iepHerced with 300
nmL CO2-i ndependent nedia [CQ2I (G bco #18045-088); 2mM
L-glutam ne (Cellgro #25-005-C); 100 I.U./nmL
peni ci | THem&hodpdcordneg 1o d4iel 3 ghere#idBe QbbréssGle)disct@§ igtidajor
lyciferin (Pronega #E1603)]. Conpounds tested for
depressiy e digprdar- effects were added to C2-i ndependent nedi a
in 0.3%DMSO (final concentration). Cultures were
i mredi ately sealed with TopSeal -A film (Packard
#6005185) and transferred for luciferase activity
nmeasur enent. Aut omated Circadi an Reporter Measurenent:
After synchronl zat| on, assay pl ates were maintai ned at

NN~ " I e I T / - o ~ " 4 = -
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Potency is reported as ECDT+I Il which is presented as
the effective mcronolar concentration that induced a
wdad 26v60e3sbengt heni ng of period. The data was anpdyrstoy29306

fitting a hyperbolic curvesso the data expressed as
period change (y-axis) versus the concentration of
test conmpound (x-axis) in XLfit and the ECL +i h was
interpolated fromthis curve. Rat Circadi an Cycle
Assay This assay provides a means for assessing the
S];J eﬁ;l"@{e etb&? Iicc% ncqai% Ve?t;-\gglp%%a‘?rld?w{&r sePected from

theghmﬁyomﬁﬁmgmﬁbﬁﬁﬂﬁZﬂ%o@krHmﬂB@oEﬁ@hhaﬂdﬂﬁl |nd|V|dua||y
prior to testing in a controlled environnent and
mai ntai n a thernoneutral anbient tenperature of 24-28
0G und d t
at® 06: 00 Hy S hodaF<Sihe (el P AL e BB e iR o
mater ad |ibitum Inplant each rat with an

I ng ra-ahdom s pansmtter
(M- e B psoRlSs fonTeii b h&RiN¢ Sk dispyter s @ circadian
rthythADdédpQfisdz@ére body tenperature and general activity.

| npl ant each transmtter as per the manufacturer's
recommendati ons under ketamni ne/xylazine (78/13 nmg kg

1..4.P) -
- d0bve R0 BRETEAPS Gl WALl Rht DS BRLTR Bl Sep cisorcer
is selest¢caftbmshe g@ah camqmmlg of shllﬁtvedirhaleep disoaddr,gex ey syrelrome, advanced
place the an |s in a constant dark cycle (0/24 h
SICepIHhQ??tS/}’H‘arPWe@;?’ga d@faya%ae%ﬂ PRARE EAWIMAG el s to go i nto
free run for 7-10 days prior to test conpound
adm ni stration. During the dosing reginmen, aninmals
r edei velhsiméthod ofdlaiol &wherebonpound (i p, sc, or po) at
speC|fL§ #&ﬁb(ercadian Ti mes) over a 48 hour period.
Moni t or” { aﬁinals for 5to 7 days in a constant dark
cycle (Disd%= h»NEthC@a@hﬂgangmdafter conpl eti on of
the dosing reginmen. For each experinent, sanple
abdomi 1S PBeRYEPRPYIIENENd general activity data at
5-m nute intervals. For analysis, use the Vital View
and Actiview software supplied by Mnimtter. Plot
‘ onervéﬂwabﬂh@daaﬂmhenpehamhwes obt ai ned for each rat
on theé% Sﬁ@%h:n a horizontal line. Align the line
of obs gy t enper atures bel ow an absci ssa
l'ine wighsghéfyadi an tinme (x-axis). Plot observed '
abdom nal tenperatures for each successive day as
i ndi vi dual 1ines in a simlar manner to provide the

ofS o hetaleRed e il (P ¥RbeinRE ASTblds ke bipi R g grou

consistifggéfght |ine, which allows the use of multiple days
to estimate the circadi an phase on any given day for

each i ridpsnzensaifopyrs- cl@eItOelf iipdole-Rrarborplas acid ampdeatnfont
on pha%ebé?%e thH it 'i@k-% ok#ﬁked@rﬁéﬂl day

estimation hase ore an ter dosing. Treatnent
W th an actlve conpound w Il cause a greater

dlspla nment . bet Q straight Iine connecting the
ddity etr’fl‘%fl‘lo‘f?{:\@alg’f BPEBody t enperature before
conpounplggeatnent and the straight |ine connecting
the initial rise of core body tenperature after
conpoud@wﬂﬁeébﬂﬁﬁﬂhveﬁhus the vehicle control before
and af tyar. nt es. Calculate the difference
betmeeg?fﬁgégnéﬁp 1rﬁ%mected onto the day prior to
dosing for the treated animal s. Use ANOVA, together
with Students t test, to conpare nean body tenperature
circadian shifts in mnutes between groups. Table 3

Bi ol ogi cal Data*denotes average of two or nore

determ nations; conpounds Iv-lai: CKle Inhibition IC5
>10mwWhat is claimed is: 1. A nmethod for treating a
patient suffering froma disease or disorder
anellorated by |nh|b|t|on of caseln klnase le activity

o N L o, - a o T T
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2) heterocycle, unsubstituted or substituted with one
or nore of: a) G .salkyl, unsubstituted or substituted

wWaRaok/ozaseo or nore of: i) OH or ii) (] -5al koxy, P@l/US2005/029306

G -5al koxy, c) OH, d) hal ogen, or e) NR2R2; 3)

G -5al kyl, unsubstituted or substituted with one or

nmore of: a) Cl-5al kyl, b) G- alkoxy,c) OH or d)

arlyl, unsubstituted or substituted with one or nore

of15.i) Themethed pf clipm 14wheginkbs pompeund ioeglegted from the group
Consi%?l_g%%en, or v) NR2R2; Zis 1) C(=O) NR2R3 or 2)

O R4; R2 is hydrogen or C -3alkyl; R3 is hydrogen,
Gi - 5al Kyphengtsulfanydaytindalekdbarbd¥dyliccid fkthglaimide) ihd
1-pyrralidinyl, 1-piperazinyl or 4-norpholinyl,
unsubsti-fRTEH-wlsy wﬂ-iHtla%olw%%rwh@ammeéhsdmldf)

G -salkyl, 2) C,.5al koxy, 3) OH, 4) hal ogen, or 5)

NR2R2. 2. The method according to claim1 wherein said

i nlifi. bi tTlkemethot abdaim kivhaeen | e activity results in a

| engt heﬁi. n@ of circadian rhythm period. 3. The nethod

accor di QS 0 claim1l wherein the disease or disorder

i's a mpd C(=e0NeErand’ a sl eep disorder. 4. The net hod

according to claim3 wherein the disorder is nood

di sor def . 1s phenphesubsitteted pherod(disaliyt o sebstitnied Casakei n

the nood disorder is selected fromthe group

consi sting of a depressive disorder and a bipol ar

di Ior deThe hethddef ¢taibhbdlwherenr tle ogmpourtl iakéteded\iemahdigroup

the depressive disorder is nmajor depressive
consiging0fder . 7. The nethod according to claimb5 wherein

the bi pphignogi-3arf6lelScaa6d E%Elidfa'hﬁﬁ%_t he group

consi sting of” bipolar | disdrder and bipolar |1

di sor de¥-(4-Beththe-phetoxyd Hhowoled?-ngrbowyled midaBideher ei n

the di r is,slee .sorder. .9. The.pet hod

accor di%ggﬂﬁ‘éoreTp&eﬂ?’(g?‘/@'é?(g’ll?iS'tcﬁré’oﬁlléce‘ﬁ)mge?@ ter is a
ci rcadi ﬁm-ﬂwbtmeﬁd)gem%m-g%rbol%c Adi@ afRichod
according to claim9 wherein the circadi an rhythm

sl eep di-€oshdeto-phenewy- b tiadple2ogrhorsliepeid gmidsi st i ng
of shifg ske i . J.et syndr one,
advance%m\éﬁég%%%ﬁglgggs%?g%?%{%wﬁgﬁ 4é@?%iyed sl eep phase
syndr orfeethddy- 1 HHadsteRhaeboxfylic héd mmldeyherein Y i s

S(O2, Zi =0) NH2 =0) NHCH .3, d RL i h I
or |)oyrig}sh%"%g’m.mﬂ%‘ﬁ%@%%&ﬂ’)xéﬁ B wher oi b ;niys
(=0) Nl'i-?ert-lﬁﬂ&xﬁﬂl—ﬂiﬁdd?@@%box%ﬁ’c aci8miRL B of claim

12 wherein the ‘conpound is selected fromthe group
consi st3-hepzgloxy-1H-ndole-2-carboxylic acid amide.

18.  The method of claim 1 wherein
Y 1s S, SO or S(O),,
Z is C(=O0)R*, and
R*is 1-piperidinyl, 1-pyrrolidinyl, 1-piperazinyl or 4-morpholinyl.

19.  The method of claim 18 wherein the compound is selected from the group
consisting of:
(3-benzenesulfonyl-5-chloro-1H-indol-2yl)-morpholin-4-yl-methanone,
(5-fluoro-3-p-tolylsulfanyl-1H-indol-2-yl)-pyrrolidin-1-yl-methanone,
(3-phenylsulfanyl-1H-indol-2yl)-piperidin-1-yl-methanone,
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3- benzensul f onyl - 5-chl oro-1 H i ndol e- 2- car boxylic acid
am de, and 3-benzensul fonyl -1 Hi ndol e- 2- car boxylic

wa@eiodozshae. 14. The net hod of claim 1l wher ei PCYUS®08029306

Zis C(=ONHCH3, and Rl is35phenyl or pyridinyl.15. The
nmet hod of claim 14 wherein the conpound is sel ected
fromthe group consisting of:

3- phenyl sul fanyl -1 H i ndol e- 2- car boxyl i ¢ aci d

met hy| dbifpero-3mphienylsulfanyl-1H-indol-2-yl)-pyrrolidin-1 y1 methanone,

3- ri - I X id
et bt Sricaran Bt e b T AR SRRV B Gayme,
Z is (& Namino-phehyRllfh 1plnHrmdiol Ew%ipehutrsdyphmmbone
G -5al kyl or substituted G -salk ){ .. 17. The net hod of
cl ai m ié (JusBring-phempyisulfamylhonftrores 1 Hdndel Zer I pirsmdime yl-
group ‘}Ré"ﬁén%héng of : 3-phenoxy-| Hindol e-2-carboxylic
acid am de
3-(4- nEEﬁ-lfbwl}O—b-lﬂp-miuwel Hsulfidpl)-6 H2indak- b@iﬂypyrmhdm thyl-methanone,

o de. GrbsnitBhs REREE vikpintgiel S CRBoR hdraidride
anmi de, [8-flubrdBl(Eyii ﬂbe}ﬂﬁﬁﬁngb‘lrllmﬂﬂbﬁz @&MP@YA ﬂ-gll-%fdtlﬁnone,

am de, 3 met hoxy-l H- i ndol e- 2- car boxyl i c ‘acid

3- et hol§y (P}qndlﬁ@cﬁﬂ@llﬁmwﬁr%bwpl &-yélepyarodiging-yl- methanone

3- |sopr

3-tert gbﬁ)?f& in'- whyﬁ‘%% car%éiléllﬁcﬁgél%§g]mlg ha,lnone

3- be_nZ){ISdbuySrd B‘F(pj?rﬁiﬁh-e-ﬂsmﬁihbk)-)q‘}l indoBZiytl-siperitiin- 11 .- mdthnone.
method of claim1 wherein Yis S, SOor S(O2, Zis
A=OR4, and R4 is 1-piperidinyl, 1-pyrrolidinyl,

1-pi perﬂé\}ﬁg{ho@gfé} AP Raeletdy! . 19. The nethod of
claim18 ereln t%e compound is selected fromthe

group &6y, sting of:

% Pﬁn?{%lecs(%‘b&ﬂgél - g chloro-|1 Hindol-2yl)-no f

(5-f1 uat'qs gymdihgll yI sul fanyl -1 Hi ndol -2-yl ) - pyrrolidin-
| -yl - met hanone, (3- phenyl sul fanyl -

1H i ndol - 2yl ) - pi peri di n-

Lot T ARNS: §CLhUal OndRNREUABLLAN S AR Aty 1

[ )=-pyrroli

indolg-3- c(aﬂ)oamm@m@hemd sul fanyl) -1 Hindol -2-yl]-pyrrolidin-

| -yl - met hanone,
[ 3- (2- am no- phenyl sul fanyl ) -1 Hindol -2-yl]-piperidin-|
3@2‘ MetHRRRAR0d of claim | wherein _
[ 3- (2-am no- phenyl sul fanyl)-5-fl uoro-1Hindol -2-yl]-pi
peri di ¥ &SI net hanone, [5-fluoro-3
-(p-tolyue finyl)-1Hindol -2-yl]-pyrrolidin-1-yl
- met ha 2& 6)1%%] and
(3- phewllgﬁhé@nwmibkhﬂu&aqiheaylyl) pi perazin-1 -yl -methan
one hydrochl ori de
[ 5-fl uoro- 3- (pyrl d| n 2-yl sul fanyl) -1 Hindol -2-yl]-pyrr
ol4-di n i din-2-wl. - |
23 '"lL ?tﬁ;@& 5 r a 2 d&vﬁe_:%ﬁi’/tfxé ?T%TF%%F% ﬁg %‘éléc@é@/ }rgm the group

H-i ndol -

cons1|stmgecrﬁ din-1I- [3 (pyrl di n-2-yl sul fanyl ) -1 H i ndol - 2-yl

- met hapone, . . .
[ é-rlr%gaf}@yé 3919 ndple-2eaPeilic 4R Aifes i ndol - 2-y1 ] - pi pe
r 'sdbﬂarﬂo ybné@ﬁmﬁ elH Sflolel N8arBBk IR R arﬁide' m Iwherein
is S Zis H2, and RL is pyridinyl. 21. The
rre’it Goamiod- rxhleaylmlmylbkﬁemethnxrﬂél mdalpfﬁjmbwhc acid amide,

3- d 2- . Hi,n I d
SRR Bréa bt kA sdddEhRaRe kSR RRGIY L & adt
C(3=Q) dviAo-phealy Rl fan§1)Her0ytHo- TH-isdds 2 ichtbo@ flidRed ¥nideZdnd

The net hoghof clai m 22 wherein the conpound is
ser @cmomhswlflﬂgang})d@bmdole -2-carboxylic acid amide.
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consi sting
aci d am de,

w6 26003398- phenyl sul f anyl -1 H i ndol e- 2- car boxyl PCT/@82005/029306

am de,

of :

3- phenyl sul f anyl -1 Hi ndol e- 2- car boxyl i c

56

3- (2-am no- phenyl sul fanyl ) - 5- met hoxy- | Hi ndol e- 2- car bo
xylic acid am de,

3- (3-fluorao-phenyl sul fanyl -1 H i ndol e- 2-carboxylic acid
aridde, A method for inhibiting casein kinase e activity in a patient comprising

I C

admi@é&ﬁ%%f@flgd nﬁﬁ’%%?é’% t?]lg}aEé‘ﬁ%ahy 2R RRn ot SEPL b @bP R hula 1, or

a sterdoifdnanamenaptiemyt, a whdearayd or-d thhtionobfsazd cantpamy) orca aci d
h am de.aﬁ4. A me ho %or i nhi biting casein kinase le
pharmacepigally aF¢ePLAbIERAtdRE /o npr i si ng adni nistering to said

patient a therapeutically effecfive amount of a

conpound of formul &J, Qr a¢/stereoi soner, an
enanti oner, a racenat aNtaut oner of Isaid compound,
or a pharmaceuti call Zept/abl‘e salt thereof, wherein

Xis H d,

Fl

Br, NO2, CN, \OR2, NR2R2, HNSO2-Ci

-3al kyl, or NHCO-C, -3alkylHY is -S(On- or -O
WReHegdip N is O, 1 or 2; Rl is 1) aryl, unsubstituted

or substituted with ong or npre of: a) G -5al koxy, bzk
OX isdy, GlaFoBeNO- Ny NRER”, EINS - CysalkylrardhiEE Ot Gitatkyl;

a B Toh; o g

WiR'Hsone or

one or nore Of:

i t r mpre of: i) OHor ii) G-
&%&{}%?‘250’3%%[1 stituted or substituted

nore of: a) G - alkyl, unsubstituted or

substituted with one or nore of: i) . OHor ii)

Gi - 5al Koxy, 3yl epsubgitrted or substiaigd With epg jgaere ofr o)

NR2R2; 3) Cly5al 1I_S%:lky)g@ubstitut ed or substituted with
1-53d

| kyl, b) G -5al koxy, c) OH, or

d) aryl, und)bstiQHit ed or substituted with one or nore

of :i) G .sal

or v) NR2R2
hydr ogen or
C3- 6¢cycl oal
1- pi perazin

substituted with.on

G - 5al koxy,

;‘{I

3)

Y

, G -5al koxy, iii) OH, iv) hal ogen,
ié)%ge‘b(m) NR2R3 or 2) O(=O)R4; R2 is
- 3R, R3 is hydrogen, G -5alkyl, or
; R4 is 1-piperidinyl, 1-pyrrolidinyl,
or G-saksyl Hbsubaytuted pn sultséituted;with ope or more of:
pne Q%H re of: 1) G -5al kyl, 2)

. 4) halogen, or 5) NR2R2. 25. The

met hod accordi ngif)o cl@isalkddy;wher ei n sai d i nhibition
of casein kinase le actjivity results in a Iengtheni?g
of circadi aﬁle];qq%yﬁlﬁ, bléﬁupggpted or substituted with one or more of:

3)

a) C;.salkyl, unsubstituted or substituted with one or more of:
i)  OHor
11) C,-salkoxy,

b) C,.salkoxy,

c) OH,

d) halogen, or

e) NR’R%;

C,.salkyl, unsubstituted or substituted with one or more of:

a) Ci.salkyl,

b) C.salkoxy,

c) OH, or

d) aryl, unsubstituted or substituted with one or more of:
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l) C1-5alky1,
11) C,-salkoxy,

1i1) OH,
1v) halogen, or
5 V) NR’R?;
Z1is

1)  C(=O0)NR’R’or
2)  C(=O)R%;

R? is hydrogen or C,.salkyl;

10 R? is hydrogen, C,.salkyl, or Cs.¢cycloalkyl;
R* is 1-piperidinyl, 1-pyrrolidinyl, 1-piperazinyl or 4-morpholinyl, unsubstituted or
substituted with oné or more of:

1) Ci-salkyl,
2) C,.salkoxy,

15 3) OH,
4) halogen, or
5  NRR.
25.  The method according to claim 24 wherein said inhibition of casein kinase Ie

20  activity results in a lengthening of circadian rhythm period.



