AZEPTNOTNDOLE DERTVATTVES AS PHARMACEUTTCAL AGENTS

CROSS- REFERENCETORELATEDAPPLI CATI ONS [ 0001] Thi s
wa@pphitcasi on clains priority to United States PCT/US2006/061972

Provi si onal Application Nunber 60/750,634, filed

Decenber 15, 2005, and United States Provisiona

Appl i cation Nunber 60/ 750,679, filed Decenber 15,

2005, bot h @fcrRchPRRaTAS P LIUMNAAOXN SOURYE

reference in their entirety. FIELD OF THE | NVENTI ON

[ 0002] Conpounds, conpositions and nethods are

provi ded for nodul akim® ohamctNwNMOosf receptors and
for the treatnent, prevention, or anelioration of one

Or NDTRe HyERioA Mt o MiSIORDBe MagticSOStElRY, afi®maicqrticQlatiigo
activity of the receptors. BACKGROUND OF THE | NVENTI ON
Nugdeafor Regienh©mselif0aheNugkRREd ERERRIOr S are a
superfam ly of regulatory proteins that are
structurally and functionally related and are
receptors for, e.g., steAGKISROUNDI noids, vitamn D
and thyroid hornones (see, e.g. , Evans (1988) Science
240: 889t0825)is thT heseh ¢ibidledyniealignditlt the study aftthé fogmation,
el enments in the pronoters of their target genes and
oculirat @d jereorexicls sisappliad in esponsey satilg, gaeldsist,or
the receptors. [0004] Nucl ear receptors can be
chmsshifdleghth askadhamadive] profohdoralsmaika gnedicalpbagnbees of s patient's
e.g., Evans, supra and d ass (1994) Endocr. Rev.
icendiddn bpe) on okl exairplien oloreeadings sf thE paigolsaalls. A typical
receptors includes the glucocorticoid, estrogen,
ardtagigehtechpiayg éssa 'IPap amekrivicstematodoretls roiserapaddiegm oweman's
whi ch bind as honodi nmers to hornone response el enents
(CHREsAnd engrasid e ordersto idptoettheaptescagred abnormelecells agprecursor to the
G ass, supra). A second class of receptors, including
tones ef eeevica) sanser. pytotagidahte¢hmiques arc alshrypyed itelddiest Aknwemal cells and
vitamn D, fatty acids/peroxisone proliferators
@%e§@U1@@Wdﬂﬁ§@H% ¢ pyredn fodyat or acti vated receptor
(PPAR%) and ecdysone, bind to HREs as heterodiners
with Syelstshtepmiquaesre widedy erarlpyrdibacanse edlegsianros cqll sagples for
RXRs, al so known as the 9-cis retinoic acid receptors;
@é@ySI%ls generalinJpsy invpsing they rgbvgnahpisica paBeomsy PaEeduspiuch
gnan et al. (1992) Cell  68:397-406). %0005 RXRs are
@hPGDYECSa B0 hsShuBrEeRIen Fsé‘éélﬁ?doﬁf@n ths petiet u%lﬁ%gpeﬁﬁlﬁ@d
DNA as a honodi ner and are required as a heterodi ner|
pipnesedicy Pavan%ﬁpﬁﬁ% foadgd t%ﬂ?&a&s Aiaifetsn frredegpnylase sy the gke Cell
to bi nd DNA . el sdorf et al. (11995) Cel
5EmRAY mAK P ob arﬁ@ frcgle aﬁw@&gw ¥FEty efdpohaiguestaclpding dor |
nucl ear receptor sy fam | i ncl ude na
SEAHP e B8 oF 1 F@&@% AP ﬁﬁ%}% %.ﬂ?ed{eé@ a%pgﬁfﬁrbggsbﬂmds

Snene g@;@gﬂadghﬁgfn P gt a0 nssreaﬁgggdgwes
codi r,. : , ich_ ar
e i £ e deﬁﬁ)}e@fe%{l}ﬁ ol et ﬁfanf@&fsitooar@ass side for
aLthou t her e. appe b efer ces f
e g %rpl&g%ﬂf SBEF Ehel%s B PuBrFROG vo Srudly a%ohﬁﬁ tothe
17:301. 3- )
Fhy R et R i v <R mip TP g e o
el sdorf et al. (1992) Genes
6§§?Vggﬁ§§@g%2ﬁ3?”§388' qﬁﬁf%hat it mght have a
prom nent role in hepatic functions that involve
regul ation by class Il nuclear receptors. See al so,
Wan et al. (2000) Mol. Cell. Biol 20:4436-4444. O phan
Nucl ear Receptors [0006] Included in the nucl ear
receptor superfamly of regullatory proteins are
nucl ear receptors for which the ligand is known and
t hose which | ack known |igands. Nucl ear receptors
falling in the latter category are referred to as

or phan nucl ear receptors. The search for activators
for orphan receptors has Ied to the dlscovery of
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synptons of a di sease or disorder affecting

chol esterol, triglyceride, or bile acid | evels, or any
W@ ooohitnerss on t hereof, are provided using the cPOPUSINI&E061972

and conpositions provided herein. [0051] Methods are

provided for the treatnment, prevention, inhibition or

anelioration of one or nore synptons of, as well as

t r eat i\nghdltRBalGRMMJIGad 8RS &Elraula/ﬂ@%thlhmg@@lmrﬁears for certain
hyper chol esterol em a, hypertriglyceridem a,

@?f@ldgﬂﬂaﬂﬁﬂ]y@esanﬁjs ddvRRbysis 16 phM. thd ARRAL aldehhiedsplaheof the

so provided for the treatnent, prevention, or

PRI & Wih GiffeiRht NS, 96 thHADHE nﬁdéﬁphﬁféﬁaKHnd cytoplasmic material can
at heroscl erosi s, atherosclerotic di sease,
Bk e Dp Glei@ish€d chseasalle e futciedihAghe sqlipnadti1a one
cardi ovascul ar di seases. [0053] Additionally, the
istagtigy Pradtiay,and ¢yasplaahsio trpdspaeatesh@cdiriidedichoR transparent to
preventing, inhibiting or reducing the risk of a first
Qpadid DBIEGUE Ning PatCu H18GahOfyt@bgiatb gk salsk calsivehich sease
event conprising the admnistration of a
micepttvydgiaatly aedokyialehdietdd, Toe eemiplé) by aficlear darpalLwhicois
conposition of the present invention to a patient at
rek&ksivady laggecindandak andolorNheddiabtn, eptologays faldrieadyictyasfeolors of
at herosclerotic disease at the tine of adm nistration,
olic toaytionel sadinsr paticulzoly theRaphmipolag dtdin, hePOB 4] reticcapotthudr and
aspect, the nethod of this invention also serves to
neadvegodsdl est erol fromti ssue deposits such as
at heroscl erotic plaques or xanthomas in a patient with
at her dsditendtsiamsdinsledisg theelapdnesfaob ytagl, kiddatulsiogmsautomated
such as angi na, claudication, bruits, one thathas
syftére teeahalyzenlbe anrditad dohfraindhd anopasmt fraangadignal gahe mihgch
attack, or one di agnosed by angi ography, sonography or
R stra[eD@&Sjardviot the dsmerf eyterte distmeguish, e estaerdilpapalyzed with
inhibition or anelioration of one or nore of the
Sytprtsdsmadinglivatses becanss| théyt agpsirasaty waeling degrees with thegratlitienal
conplications of diabetes nellitus, are also provided
(dierigmetesy loovigo ohide neghas corwpesiing wniaspmekdsdeigmiated @palysis
[0056] Met hods of treatment, prevention, inhibition or
affirilor ati on of one or nore of the synptons of insulin
insensitivity or resistance as well| as treating the
conpl PeERg Ba8PIpximatslyl Serenthyprsinck Wi injrogyctipadheserigiead
are al so provided using the conpounds and cquOS|t|ons
PRBAIOEQU Bigidiap undegryyy nane R didisatiops. (uagethe fire dyes, reagents, and
prevention, inhibition or anelioration of one or nore
dnethadelogy vy &ﬁ%ebol?awﬂ/%ﬁh@ pgﬁéf‘é?ﬁcas fsacielpborgtery: Wade i ng
the complications, of h cem a are also provided
@@%dlﬁﬁ@n@éﬁﬁwwa% g%ﬁ Rerp AP fordrsdy Hedrpithere has
[ 0058] Met hods of treatnent %reventlon i nhi bition or
é’ﬁ%} litelg eensiye & labeyatrics &t dpevos Thia Magfability effegtsyeentdmaging
erglycenl or insulin resistance including the
éfFCBg? lagiCHY 181? e S b SR oty asaraperent with
that make up "Syndrone. X' are provi ded 0059
Agaryergend P@p StnF?ér PRSI0, 9rPGEHRS Srpos) %ﬂ%g 8% %feéucas nuclear-

nmet hod for entjn bitiin ucing the
py@;glagpw&g\l} Sb ?tﬁbmﬁ%ﬂé?t@F%?c}l@?ﬁee?cg‘flﬂg?ﬂ ‘?"ﬂ PPt ance
or di S

adm ngurET e e R P ﬁ'wei@?& PG i wie g b
of un C OSI esent inven n
SboR GRS ofeehs SR oI TE A Lo B Ose Fh Stler
provi ded herein are nethods for the treatnent,
prevention, inhibition or anelioration of one or nore
synptons of cholestasis, as ®ell as for the treatnent
of the conplications of chol estasis by adm nistering a
conpound or conposition provided herein. [0061]

Accordi ngly, conpounds or conpositions provided herein
may be used for the treatnent, prevention, inhibition
or anelloratlon of one or nore synptons of

e s .



substituted fluorenyl, unsubstituted or substituted
phenyl , and unsubstituted or substituted naphthyl.

w(Q 2®95]1788 used herein, "cycloal kyl" refers toP@I/US2006/061972
saturated nono- or mnulti-cyclic ring system in
certain enbodi mrents of 3 to 10 carbon atons, in other
enbodi ments of 3 to 6 carbon atons; cycloal kenyl and

Gocahigadskitle thefiRlof L idwp n@mlﬁ&mmhtfa&sy GlhohGs BiffAERnt colors of
systens that respectively include at |east one double

biend fiRdiel adll cbiBRSlevioRe chrhérX. ®1R0 Rbuir©y GlgA MvVKPsTHbpAdiation that
cycloalkynyl groups nmay, in certain enbodi nents,

GO @Y T t&nisQf bt dwarkchansatwars, W th cycl oal kenyl

groups, in further enbodi nents, containing 4 to 7

car bopRyr@ceiire aneltypYy 6f @ah Kiydyd may @dpRed on fhe typeoh&dlls under
enbodi nents, containing 8 to 10 carbon atons. The ring
syshiansonOis wdlkas Glycdpealik yinortaliay oedidcaseptb badidgnosed. For this
cycl oal kynyl groups may be conposed of one ring or two
@¢asOm K Eridus B@RMs Wy OB uim@)in baiduoiabedtoogaidger in a fused,
bri dged or spiroconnected fashion.

" Cycl qahkepednal aghyle visief glumidatomsonyes aalldsy bffigieaespbroadband
contai ning at | east one double bond and at | east one
tsourpds@udhoas dungh B0 A6 gehs s adbumt hfl@le pornxenSncly@b dhésyg lsadrkeslconvert
refers to a radical of the fornmula -RaRb where Ra is
anmall pyicemadiof gleiragpud efergyad badadhand dight. Rbcardingly, efficiency drops
cycl oal kyl radical as defined above. The al kyl radica
aipdifichielyay e lcptaldgichl apalidacieh thaergqioes o phironbaddylight source.
substituted as defined above. [0097] As used herein,
"Typmallyd iheed' davetegmett asignafitiasedmduatofihgatt tequifediiliam far obtaining
-N(Rp) C( q)NRrRs wherein Rp, Rg, Rr and Rs are each
icoden eadaenzthy, danddreoglenivaly lasdekyl . [ 0098] As used

herein, "heteroaral kyl" refers to a radical of the
formul a - RaRe wheSEMMARY QR THEEKNVENAIAOYal as def i ned
above and Re is a heteroaryl radical as defined

her ei An iMpreved idyininatieh s atovaled, wiheh Hiowe foopbir Ylancad andl
may be optionally substituted as defined herein.

10090y adiustmsitd The p@prand iensdy obthy lightcer g tgilered gp conditions of
monocyclic or nmulticyclic aromatic heterocyclyl, as

dlest sypiew. tueh as the tipp(sbefistaisisehBisdymeéen pSeellpin thp pampls apdthe
about 15 nenberswhere one or nore, in one enbodi nent
1yns(s3 of apmoxmppditiay Gpagsds o bhdetacied gfagilitatingriliagnogis by a human
heteroatom that is, an elenent other than carbon,
NW@ka&ngmbw@@ﬁ%€Yﬂqmm ted to, nitrogen, oxygen or

sul fur. The heteroaryl group nay be optionally fused

to a B’e‘i‘?ﬁ@fﬁ@mﬁ Y. Onf—@t@d@a@% a I@?ta@fb@r V’ﬁlﬂ%{féml@%iﬁal apgsimen
not limted to, furyl, imdazol gﬁ rimdiny
tn&lng% gmwlnatlpg] fh@ rl?yqlo glﬁﬂ, fgeglg;qen “ﬁ%‘rarl %//q ource ﬁlp‘ggg, llght emitting

|soth|azolyl oxazol yl, isoxazolyl, trjazol
qimdﬁ%@% argnged @&qﬁn‘irﬁ]&V |Oﬁwque[<f@ﬁe]0uﬁglg%%%gqﬁlé%%a a
heter aryl i up is a heteroaryl_ group that
poePifie é?%geeﬁglﬁg;‘g»amsﬁ%‘ﬂelos&calﬁs?%mm T%@l%?rg@&aetle%%source
5010%%3As used. herein, hctﬁroc cl% refer§ a
may %Oanpfse hreRigiss digppseign p attele PSR dh Ao wpact LED

C 0 and fromone to f het er oat ons
SRacBBt A5 Rl P Wbﬁ%ﬁ%?é@ﬂ%g P Cg s sl
and@i&i}@ﬂ”ﬁhﬁ? e ose@mﬁ% 10 %ﬁﬁeé%blﬁ\??ﬁ“ed light
l tet t
hbte Rk gt e %?%y 45 i o3 g et matcd input.

ni trogen, carbon or sulfur atons in the heterocyclyl
radi cal may be optionally oxidized; the nitrogen atom
may be optionally quaternized; and the ring radical
may be aromatic or partially or fully saturated.
Exanpl es of such heterocyclyl radicals include, but
are not limted to, azepinyl, acridinyl,
benzi m dazol yl , benzot hi azol yl, benzi ndol yl,
benzothladlazolyl benzonaphthofuranyl benzoxazolyl,



to be adm nistered will, in any event, contain a
guantity of the active conpound in an anount

wa@edof7itci7ent to all eviate the synptons of the tPEHUSIH0G6/061972
subj ect. [0138] Dosage fornms or conpositions
contai ning active ingredient in the range of 0.005%to
100% wi th the bal ance nmade up fromnon-toxic carrier

R el ﬁ?ht chftact@fisdik nRg Bt Bhel bRk WRWVingondition, e.g., a type
pharmaceutical 'y acceptabl e non-toxic conposition is

foP £t Ghs dYont NBolb Pic A s PRirAdH. For Sfany tHRflighh@haRefeBcldn be
enpl oyed exci pients, such as, for exanple

RhasAREEILIiCah WTAGRS RincTPBm dahe bibl3gitASecihirar ch,
magnesi um stearate, talcum cellul ose derivatives,
sodi UTh€mehSE by alrhesS@®mpiikdEDSALin SIS, oMRGANEEhd each of
carbonate or sodi um saccharin. Such conpositions
iwhedhurde a SirattdrRfiShassISPHO Sd1EAs], lightdHagk fristia ot basmple, the
powders and sustai ned rel ease fornul ati ons, such as,
liite sighal thamckeedtid May bail ailisuda g a puled WRIAC i whali @dnay still
delivery systens, and bi odegradabl e, bioconpatible
pakheresispriss sgiplyase thopluadienef IEydl@goupingy withclet radpective
pol yanhydri des, pol yglycolic acid, polyorthoesters,
phirylitact droveaingls avictradi hight sntervigichotihe £.BD cploe p@ugingdte of
t hese conpositions are known to those skilled in the
andepentibglyoontreligdltatffatt tho dpasi ligtnbameyritionimine etbOdihint,
100% active ingredient, preferably 0.1-85% typically
dbsiR8 UghtifeBNes Dhthe AGD aodor goovpmgnals computed based on the selected
phar maceutical ly acceptabl e derivatives may be
pigkphrckemitichsodhat theathgrat thiadticpoivthe ditivet shamals @ aploadetermined.
agai nst rapid elimnation fromthe body, such as tine
r el eadeackadmgt atithensthgremboditienys sysThefor gispor 4 hiongicatay
i ncl ude ot her active conpounds to obtain desired
cperbheranélodes agficpswpecdnfiigsred Threcourpguwmisgngred vingedf the
herei n, or pharmaceutically acceptabl e derivatives
toidegesd spesintbe sandiaight Jverceiconfigueed fail ifomineting the biological
advant ageously adm ni stered for therapeutic or
ppesphgl alde lightzanise bed Hlsgerngad ing phiraitoetieique color groupings,
phar macol ogi cal ent known in the general art to be
@fe-ved. bbe) andigrasat ?\ﬁ@ndn aigiptuppy e bghtspwed, shedddds ragy comprise
medi cal conditions referred to herei nabove, such as
diEEdissedisnopeddingiovingis eibsEscieifemezicamnept R megyler Eeepytiom
activity or in which nuclear receptor activity is
inpy| fjugher eemprises gsinpy dgecqerardpwed &y recriingdpfermation to effect a
conbi nation therapy constitutes a further aspect of
tdgdred 6%@%@%@ pklighh emitied Ay ths light sopsateriprit col g@%?@@r a light
herei n. _Conpositions for oral adn1n|strat|on§%£l40
@tal}snbh“éhmewﬁweeamaﬁd S<Lads e P vh A icsiconfguraddfor tplectg the
qui d. The d dosage forns are tablets
é‘éfﬁ@d |hé13t Ch@ﬁ"“éﬁftﬂ“és Th QNG CBUPR %\%@ékyscomwﬁeaspre?esw genfigured
tablets |n | ude onpressed chemable | ozenges and
I AOBPYLIRgH %ﬁes dj gt CRARGTIS UG E GatdBtrd 08 gl ingendigiopysuch as
flln}coated s y he hard or soft gelatin
@éﬁ§ﬁ1é “1Wﬁﬂ1’ ﬁgﬁﬁﬁF@ SPEHEhowder s may be provi ded

in nop-effervesc or effervescent. for
oy R PORmIRRCEA s S REr oHE SR o 5ot stipying the

Py S RS EL %%ravisam x rg%%ﬂ?%ﬁnﬁmil ﬂﬁ?ﬂ?@%&%‘%@ﬁ Seach §F
SBSR cfed Rt te, Bogian ) bied & R’Férfff’%%“ﬁ‘é

i ngredients, or conpounds of a simlar nature:

bi nder; a diluent; a disintegrating agent; a

| ubricant; a glidant; a swee#eni ng agent; and a
flavoring agent. [0142] Exanples of binders include
m crocrystalline cellulose, gumtragacanth, glucose
sol ution, acacia nucilage, gelatin solution, sucrose,
and starch paste. Lubricants include talc, starch,
nagne3|un1or caIC|un1stcaratc chopodlun1and stearic
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and/ or orphan nucl ear receptor activity, is

inplicated. [0179] The articles of manufacture
w@e@vittess herei n contai n packagi ng materi al s. ReKS2P061051972

materials for use in packagi ng pharnmaceuti cal products

arc well known to those of skill in the art. See,

e.g., U S Patent Nos. 5,323,907, 5,052,558 and

5@&13/3@1 gfgle 1@&@&@/'1&Swﬁ)érelﬁ g TRE R ds ©Bthe PREKRWr RBupings are

materials include, but are not limted to, blister

pRiekSideiBt doh@Slicdttd! BBt thic ABRICB 1iSht RAMBRSHstiBAGIhe dhakRyistic of
containers, syringes, bottles, and any packagi ng

et @fve digndud 4 plewiliar the coftdd @ir@ﬁtr}f AU tRLAIBcoRipdise a pulse

i ntended node of admi nistration and treatnment. A w de

afidtd ynddlilafied ¢oatralldr@Bsti@fedt thesaeapRURAS vAH modulated control

conpositions provided herein are contenplated as are a

\iihhletayid afivd diRatuyRohSoural forRpp Hinggase wadth diogoib@de drivdsignals

whi ch nucl ear receptor activity, including the

ft@the eSpbdtivXp luLiepd faIE DREuldr@f oupingh aNrefpoateata ther @@ tsidhals.

activity, is inplicated as a nediator or contributor

t o t hen gyopieebvithrycCadther efibodvat, wahdtiasd fof vitwRg a biological

activity of the conpounds [0180] Standard

phacih@l iaguda liljunpihaingalecddidggicd lspaigenbiidchBght e@lrce having LEDs,

procedures are avail able for testing the conpounds to

iadé pdnicfaying homenifibhimage stts dlubiictaidiicagicd spdcindn. Ehe LIEAS may

nodul ate the activity or nuclear receptors, including

tohgorfally he smangedXinragndepli tp 10f amgliecrolwm igptuaimgn ubgad@to miniaturize the

receptors. Such assays include, for exanple,

igbtclorire.cbd LRI3smyscayuhe &EDbliaydiispgscd 98 aysigle substrate to form a

fluorescence pol ari zati on assays, FRET based

compidt LEDanodubc Tk gt ney Jajter (gemisgdnemaddlly scbdtiok palpsired

et at, J. Bionolecular Screening, 7 No. 1 3-10

(choaayristic ablighe Finitad by dlellighswdrea.ssayeascolarbhlgadierg atight intensity.

co-transfection assay, the use of LBD Gal 4 chineras

dihd dgnirod Eplghapaérnstic nag bactd. onlcetsd myrsspOBwdo a ahypl awrhor

et al, J. Biol Chem, 272(6) 3137-3140 (1997). [0181]

g mateH imyg hslactie eledspiraddichiehpemgisrigicanaydrerhesadi oalal yewing

avai |l abl e (see, e.g., Zymark Corp., Hopkinton, MA, Air

Teushiine &k P e of $tﬂleglsed|\¢élrh Jpgicabrpecirank Fancyampics theights

Inc., Fullerton, CA; Precision Systens, Inc., Natick,

whgragterstic eandisl castomizs e todisaypsditieronsly stawediparigofihgybiological

t hroughput node. These systens typically autonate

EPRARE. procedures, including all sanple and reagent

pipetting, liquid dispensing tined incubations, and

fi nal TheahpdaapfurthpiecORNEsOBNSTENS PNeRs MOt @HS(es\yldth "modulated

appropriate faor the assay. These configurabl e systens

;Slf%‘?/ﬁla@l% sk of Whish &hsp%@ulwdﬂld’ﬁﬁed @tﬂaﬁ‘rf? esiigs! light gligractesigtic,
hi gh degree of flexibility and custom zation. The

ﬁﬁﬁh PR g R Rty 5 Ds y@@éﬁ%orﬁr% moaeepla@,@t%mhé%odulated drive

pr ot ocal s for vari ous high_throughput sys

S@Palék‘é}?fﬁ"éhg vHesiersl e LEPW@&@@%“@%M#@&‘FEWSF figh
B YD o GEmal e B OE Pt Bire %ﬁ;g&ﬁ@”%m%@mmm
PR S BpERE TN Pas miBlegst i ety sﬂﬁ%traﬁqf%%%ﬁ%% sUpplied
N T él”ﬁg%“%%@ potie £ sg@ﬁog J‘Qeg@snﬂy
oSS FerEe G R et ?L%Pﬁ* SRy o

for exanple, Carpenter et al., Methods Ml Biol 2002
190: 31-49) and fl uorescence r esonance energy transfer
energy transfer (FRET) or ti4fe resol ved FRET based
coactivator recruitnment assays (Mikherjee et al., J
Steroid Biochemol Biol 2002 Jul;81(3):217-25; (Zhou
et al., Ml Endocrinol 1998 Cct; 12(10):1594-604).
CGenerally such assays can be preformed using either
the full Iength ‘receptor, or |solated Ilgand blndlng

S Y " D e




devel opi ng at herosclerotic di sease and of having an

atherosclerotic disease event can b e found in: Third
woeponi17ed t he National Chol esterol Educati on REDUSZNG/061972

Expert Panel on Detection, Evaluation, and Treat nent

of high Blood Cholesterol in Adults (Adult Treatnent

Panel TTT), National Institutes of Health, National

mt b 1RRA10BLRASIN N EeinluthIf ofﬂihbe%b!huﬁ@ﬁﬂa% dNQe signals
y 200% ﬂb%longl Ch%lesterol Educati on =

BEIQQJ @%ectﬁ%‘gﬂﬁ?plﬁeﬂﬁ@ﬂfe pfraltth 6f EXD@6Tor ﬁ@ﬁkﬁ}ﬁ%soé’b that the light
Va

Det ecti on uation, and Treatnent o f H gh Bl ood
Ghelsart of @b LED oBthd bioapindenthe THRpdnenly Badaled kd dffect the
National Institute of Health, National Heart Lung and
Reafd libhsdhhdattbistic Nid-briRehibogigichQ the Nalse Q3B 2ach pulse width
Sept enber 1993; abbrevi ated version: Expert Panel on
Beidekted @1gnal Ey ednyaitdddasedasndhelsckaicoBiplit chfraddergstic Bl ood
Chol esterol in Adults, Sunmary of the second report of
t he natdcomndince hathgst @otkr @bodahdngn spita famidwikE)iological
Expert Panel on Detection, Evaluation, and Treat nent
apechhghinBlhdwd nGhob@pt esndiguict fAdiohdraingAdudghifibd @aidgeefithe
Panel 11), JAVA, 1993, 269, pp. 3015-23. People
ibiteedi¢al sedingsa, dnd\ailizghit ©Oee oonfignred fof illtmhmatipoiie biohigedl
risk factors, as well as people who al ready have
apdvanas clihe light seyrcah® liEDseamdegtdtio a pluealitynefl wndtgd coliot friompings,
the group of people considered to be at risk for
leay irerty biue, @l lzereos Akan abd intnidiuseatbe lighteodrce, fHA24)s may comprise
Coronary heart disease events are intended to include
ddiodiey dispvealrdn achirgpbasibs tohéatvo Hornmay oaadt [J1D moflde.cThanystem
and coronary revascul ari zati on procedures.
Oettebravmaseidnanpw devicscoafigurpdfoe dgeehi¢adly irgeelvinganformation to
i schem ¢ or henorrhagi c stroke (al so known as
cteabrdesiced chdragteratic ptileght sinitmdHy thedighi sontce.i s fveqvil@ balance or a
attacks. Intermittent claudication is a clinica
right ifilestitat iTbainpfit deeick pheread., beagsel inplit Jevdercdn 62@s] foTkdecting
term "atherosclerotic di sease event" as used herein is
ithet depieksldighbeharpesnipizes SThe syseamamgy betanallyi¢onaisea ploeert e,
cerebrovascul ar events, and interm ttent claudication.
lconfigyrddrfoegeaatingdie derdied bghtwhayadienséic,sreiagadeingg viewing
experi enced one or nore non-fatal atherosclerotic
@hrditae suehaht &pa pEstein s anghe Riplegicelvacoyaerent i al f or
recurrence of such an event exists. g0226J ) )
Addi t iTBhasteq coppases sentat cirguiieeaniighred o supyvg the plugality of
net hod for preventing or reducing the risk of a first,
FEDs 1S ehmotscdeiye pighle cagh ofwhighihas & sharastesistic(cds . sapbimde
event conprising the adnministratjion of a
;9? BV IED bassd |09 ﬂ@fnﬂféeww reeRiyEhPY B IPUEdRTsSukeTeR light
nposi tion_of resent invention to a patient at
rniltgr;@ﬂ?ea ptdgERDy ﬁreé%tfﬂﬂed Thefesahe émre%@t aharr%%wtlﬁ dyane
atheroscl rotic dlsease at th of ~adm ni strati on,
PORPCRehaOne PITROF GRIsE R B‘ﬁg‘ﬁ ﬁrwe[segzﬂz b pompaies a plurdlity

f?ﬁﬁl?é@l e ST SR g oo BLts ?%%ﬁtyél? DI @Sﬁlaegxﬁsrgﬁw of
&%ﬁﬁd%éﬂ% theatehr %Fen?ltegsﬁifgﬁ?eafr pbe St Rt e & dfec
Shleaite e dLQCi?rl lg@ FB4E Sg'éelé'ﬁf?@g ABaFERER & riqug golor
SR, SRR R e A %flﬂ%}%%férivgﬁlzgi% b E ey

renove cholesterol fromtissue deposits such as

at heroscl erotic plaques or xanthomas in a patient with
at heroscl eroti c di sease manifest by clinical signs
such as angi na, claudication, bruits, one that has
suffered a nyocardial infarction or transient ischemc
attack, or one diagnosed by angi ography, sonography or
MRI . [0229] Methods of treatnent, prevention, or
anelloratlon of one or nore of the synptons of

1 . - o N, =



pi peridin-4-yl nethyl, dinethylam nonethyl,

di et hyl am nonet hyl , di net hyl am noet hyl oxy,
walosetiyBam nopr opyl oxy, di et hyl am nopr opyl oxyPCT/US2006/061972

4- et hyl sul f onyl pi perazin-1-yl, 3-azepan- 1-yl nethyl,

4-met hyl -1, 4-di azepan-1-yl, 3-pyrrolidin-I-ylethyl,

4- met hyr pi perazi n-1yl net hyl ;

%ugﬁle&toqh@@h@wbﬂmd rm&rtgytupn%s I%b Rk 8% ilighd indéhdi@s Y the LED

nor phol i n-4-yl nethyl; 3- norpholin-4-ylnethyl;

2oRPERGShEtafl bY tndelsdauér@wom?auea REdtTedi the hesrrla@ﬁghy kb Batdbteristic.
3-nor phol i n-4- yl propyl oxy | H pyrazol -1-yl,

4n biid efnﬁbd)@ﬁﬁﬁiﬁﬁttﬁbwon{rﬁ‘cﬁylﬁlﬁr? Qlay |0pt¥dn,ally comprise a pulse width

4- acetyl pi perazin-1yl net hyl; methyl benzotriazol yl,
Ghgmatabiyd &nbryli@xyaRfub@ryt gnpanaspulsebviithiddalaked cdntrol signals,
phenyl sul f onyl pi per azi n- 1-yl net hyl ,

4nd ke iR ¥ bsfidut @yl ibpiging pule Width modulated drive signals to the
et hyl sul f onyl pi perazi n-1-yl net hyl, 4-cycl opropyl

eapRiy bRirfdier &ZiAD dolyt di@ipiigks in @sponse to the control signals.

nmet hyl propanoyl pi per azi n-1-yl nmet hyl , 4-phenyl car bonyl

pi perazi n- 1- y| BRIBRYDESCRIRT 00 OH THEBRAW INGS
4-acetyl -1, 4-di azepan-1-yl, 4-phenyl am no

car bomiyd rapaigadiustrate thk dedignydnd utility of embodiments of the present

Aet hyl am nocar bonyl pi perazi n- 1-yl net hyl; 3-piperidin-
Invwehtionp pywidixly simAapafemants aglé refertbd tybyct¢dmyth@xigference numerals, and
3-pipcridin-1 -yl propyl oxy; and

3a wbicphol i n-4-yl propyl oxy. In one preferred

enbodi nent, the conpound is a conpound of forrmula (1)

i n t hElGUnrarige piewtoie nlicroenpé amstrwiedrie herofd@ndesvith one
optionally substituted heteroaryl or optionally
subsdiment ed het eroaral kyl, optionally substituted with
one or nore QL. [0257] In one preferred enbodi nent,

t he cblpdundfiost vaevcolthommuosebpefadititfalla (1) in the

Summary of the Invention, wherein Qlis selected from

t he gFBifp 3delisirs plangicofs ob prampheay lightsmigng diaded ERD lyddules
hal o and hal oal kyl . Tn one preferred enbodi nent, the
aordpe tediminatiowpisa fothe midrescard & HIG) Li n t he Sunmary

of the Invention, wherein RO is optionally substituted
het er BL@; 4 iyh blggk @pgr,amlﬁpq)ryroé el used tp control the LED module of
het erocycl yl al kyl, optionally substituted with one or
MPS49L. I1n one preferred embodi nent, the conpound is

a conmpound of forrmula (1) in the Summary of the o

| nventl@n, is fHew ehsit dystiaging encapether for mtmﬂegghed@practeﬂsms of
consisting of optionally substituted alk optionally
dighisanpittest tycthe, Blugyinsgigr papirce of Hhej igkergope §ﬁ}5]¥§t ilt '«utded

het erocycl yl al kyl, optionally substituted. ar

opt i oﬁtﬁf/rws %ﬂamctl%rm“@ﬁraérrl&P%‘yrrleth%f%ﬁ@trﬁtlegétrerféleracteﬂstws of
enbodi nent, the conpound is a conpound of fornula (1)
ilight qreittes] byrihe Qluarnatlﬁlésqurﬁ%ﬁ thegpicrapgoee &f HIGRY: |

sel ected fromthe group consisting of nethyl, ethyI,

(F:’; 0 Iotg b@ﬁt@ﬁgb %%W o]é ﬁr%g[p‘%ﬁs;pﬁeﬁﬁ’ﬁMBomMENTs

(35 5% 3? Fi@?ﬁ&r%‘% et S%gprqf)&stmﬁet i spgordaage ith one
SPt’ q%the 1r611YZJa 1?% o[wzti) anbe 'Iflgeﬂé 1dr58cﬁ)ejﬂ¥n udes a stage

hn(l)oluln %ﬂ)keelrﬁlzegdl ! gourcn q4 ? 19nt11¥1£1tiaz %é/ sl?e%}me? Rs will
pl' e err e 0] e conp 'S
bg rdessec é l#her 86’[2%1”2)86'110%9/ cogo(g I]:])Esl]ialg elagg? ens%g%)f t}oll\@n gglﬁ )emngd by

substltuted al kyl , optlonally substltuted aryl ,
optionally substituted aral kyl , optionally substituted
cycl oal kyl, optionally substituted cycl oal kyl al kyl,
optionally substituted heteroaryl, optionally
substituted heteroaral kyl, optionally substituted

het erocyclyl and optionally substituted
heterocyclylalkyl In one preferred enbodlnent t he

o o o r ' ~



t et rahydr oazepi no[ 4, 5- b] i ndol e- 5- car boxyl ate; [0307]

1- et hyl et hyl 3-[(4-ethyl pi perazin-I-yl)carbonyl]-I,
wa2ermet7byl - 1, 2, 3, 6- PCT/US2006/061972

t et rahydr oazepi no[ 4, 5- b] i ndol e- 5- car boxyl ate; [0308]

1-met hyl et hyl 1, 1-dirnethyl - 3- (pi perazin-|

-yl carbonyl) -1l ,2,3,6-tetrahydroazepi no

[tKb 1 hb&du&@qtt%a@b@@r@%y Tatifs eld)#RMicrbsdbpt hwhleﬂhaaﬁhcludes
3-({] 2- (d|ethylan1no)ethy|](ethy|)an1n car bonyl ) -

1301Qfdreir&1y 18502 a@ufimb Bl BIYY G410 R2EPInABsity of the emitted hght The
[4,5-Db]indol e-5-carboxyl ate; [0310] 1-nethylethyl 1,

InigkogBRbEY fudthérificlidek plurality of objective lenses 18 for magnifying light
- met hy piperidin-4-yF)rnethypriperazin-I -
YéceBad Bomthg spkeciried tdfolie b halhidie® ad4ponMe specimen, and an ocular
[4,5-Db]indol e-5-carboxylate; [0311] 1-nethyl ethyl
lent 2d inparittl yhsed e thd Madnifidiainkyd fotrhad byithejctiveitens 18.
1-yl]carbonyl}- 1,2,3 ,6-tetrahydroazepi no
[ 4, 5- bhé mivbseopfe- 10aTtiRX Ychides a §ddBoll?dtiod 20ddrirydeBlitdydn input.
1, 1-di met hyl - 3-[ (4- propyl pi perazin- 1-yl)carbonyl]-
W1 pidgh the cdnirbl @itiod o azidipstiafed,ad a blahdrdioh€edntrobsthioxythat @irol
[0313] 1-nethylethyl 9-fluoro-
Stafiod? he@intvg [imBlemé dkedrimtahyuinibie pefiveag s NForkxythpleahdamytb] station 22
1, 2, 3,6-tetrahydroazepi no [ 4, 5-b]i ndol e-5-car boxyl at e;
[cO3d &} bdittrmtd Ihel setb ytrucBr¢ fhdt dadhiics tieysitaril Ad)ght source 14, and lenses
pi pcridin-1-yl]carbonyl}-1,I1-dincthyll,
23.3206-Wkiler tahiight sarepiontohibuiby il A dhodhewh ircthe Bixtydtat @pbodiment
[ 0315] 1-nethylethyl 8-fluoro-
bs beiolg imetrpyrated it thewentn} Sfpiipe?2a tican lidewite) wandogrydtdd into the
1,2,3 ,6-tetrahydroazepi no
[sam&sthiciundihbtesaBics drebogy | Atlight 0082 6%, ahd mtdsylBe2(hy|
3-[(4-ethyl pi perazin- 1-yl)carbonyl] -8-fluoro-
1, 1- dimeretepibodimet, ic@ontrol station 22 receives a manual input from a user. In
t et rahydr oazepi no[ 4, 5- b] i ndol e- 5- carboxyl ate; [0317]
Ihisregsprytheganirpl station 22 may include appropriate user mput devices, such as
[ ,1-di methyl-3-{[4-(2-0xo0-2-pyrrolidin-I-ylethyl)piper
&nolys, dighs] buitarsobseypbard) mousg, o thedikeahideanirpkytition 22 could be
[4, 5-b] i ndol e-5-carboxyl ate; [0318] 1-nethylethyl
gnp]@mellltgd {odi cormyica o il vear pisgitiow raag penld melpdy a graphical user
car bonyl 1,1-
dlﬂtﬁféftcﬁ )Q@)JD for igtcgaging Vidhy u%a“i@pliswmutww]Spmfalaeﬂﬁs}reé&pbr
| ate; [0319] 1-nethylethyl 3-{[3-(dinmethylam no)
%@qe, a@;l ,mtenﬁuxﬁprf Which @'ﬁsyl t‘Jhe light goureg q@@frﬁlwmcmtrg 16 adjusts the color
53 6-t et rahydr oazepi no[ 4, 5- b] i ndol e- 5- car boxyl at e;
[belgmy] anqd ISRy picthe Lght source 14 to match the user-specified color and
3- (azepan-I| -yl carbonyl)-1,l-dinmethyl-1,2, 3, 6-tetrahydr
6I§§I§ﬁy ngr ‘[hg UERT bl}guégléy gzeglfyéwmr%ﬁp@cm{eg grgj_v]mg conditions, such
1- net hyl et
|as, éPrrFéﬂlﬁyﬁe % ¢ g of sfaintst wgt pr BB Ren, tfgﬂt)mﬂ 9h&slisdn Hhey v
Jsgeg;rgcgg le}éﬂ@lof ?@%Tlgt%g/ﬁg?%%rtgﬁé e{:atlecn[eod he’ amb*i)e]n![ po%(gll‘ueons5 in the
| - di me [ 4- di azepan- | .-y rbonyl
|lab2r9é0rwn5 i iﬂ%ﬁf&sﬁr fhf lﬁht5§°}bf]°? f@l&%ﬂ@ue &mﬂ%
[0323]
|deﬁ1re§ £ s af(ﬂf%b@%%ﬁﬂﬁw b} el iy ing. cpndtions .. by

1t Fﬂ{li‘?lgy‘? %t%ﬂéwﬁ b 4,3l dol e b car byl ates, G source
Tasg éﬁf}cgﬂ{ﬁ%@gﬁ@wﬁ%ﬁ %562% ﬁ&%‘i‘sét%g\itgrpgtb\?%n g}egbemmen

[ 0325] 1-nethyl et hyl
3-({(39)-3-[(di met hyl am no) net hyl ] pi peridin-I-yl}carbo
nyl)-1, 1- dimethyl-1 ,2,3 -8

, 6-tetrahydroazepi no[ 4, 5- b] i ndol e- 5- car boxyl at e;

[0326] 1-nethylethyl 3-({(3R)-3-[(dinethylam no)

nmet hyl ] pi peridin-I-yl}carbonyl)-1 ,1-

di met hyl -1, 2, 3, 6-tetrahydroazepi no[ 4, 5-b] i ndol e-5-carb
oxyl ate; [0327] 1-nethyl ethy] 3-[(diethylam no)



1,2,3 ,6-tetrahydroazepino [4, 5-b]indol e-5
-car boxyl ate; [0448] 1-nethyl et hyl

wo 2007d1y71838 hyl - 3- ({ 3-[ (3- nor phol i n- 4- PCT/US2006/061972
yl propyl ) oxy] phenyl }car bonyl ) -1, 2, 3, 6-tetrahydroazepin
o[4,5-b]indole-5-carboxy|ate; [ 0449] 1-nethyl et hyl
1, 1-di nct hyl -

{icvitd éo‘nhi&@ﬁ‘scrﬁw SR AiREIBA B PSFRdhpIe, the control station 22
yl }met hyl ) phenyl ] carbonyl }-1, 2, 3, 6-t et r ahydr oazepi no[ 4

bk icfetBih@-wathCats AR 0Xd4! raddes or[o(ﬁﬁa@ RaddrcORfidlyd &b R4l information
3- [ 3-({4-[ (et hyl am no) car bonyl ] pi perazi n-1 -yl }i net hyl
Jprigfae oy b kli®aaRomy ke cyblokidl §REiRkh - The control station 22 may also be
1, 2,3,6-tetrahydroazepi no[ 4, 5- b] i ndol e- 5- car boxyl at e;
[cQdipAdd wlitheedehsor ebifiglured td mdasiRtthy AmBert lighting of the room.
{3-[(3-piperidin-I -yl propyl)oxy] phenyl} carbonyl)-
|, 2, 3HOwber ttiyslit @athe phrino] ¢attonlPiinigll@ndntcdathb oxyt will#ce and
[ 0452] 1-nethyl et hyl
Iint[:r(sﬁy bf the (ightreaditadl barhalighe tduyde] 1axyi} b anyan)icaaly aojykd to |

grovideruptimum2;i8yibg t@iditahny thi dezedine]. 450 einpi of scybol Gdad
oxyl at e; [ 0453] 1-net hyl et hyl

Spe{c(rﬁen{ ib Brof tlic & tahvy todugisn emap maghytb vizxya ahpreythgt ol lenylug-stined

ohucielnhl gleeh-s@indd Eytd@dsna Ny dirio ez e phaaf et balabdd mgdleerdhsedtd
oxyl ate; [0454] 1-nethylethyl 3-[(4-
fihcBeaf dihmenhyit afipree) lighe pxHjustingltiherhylbplracdrbuyy Weuld piinimize
di net hyl -1, 2, 3, 6-t et rahydr oazepi no[ 4, 5~b] i ndol e-5-carb
aeheydoatrest b§t@dS5he dytordashydndttin/packground abstwhyg th8eytologist to better
{4-[(2-pyrrolidin- 1-ylethyl)oxy] phenyl} carbonyl)-
Vieay, Be péeleie Simaitaylgr thamgguisitsoof the light source may be adjusted to allow
[4,5-Db]indol e-5-carboxyl ate; [0456] 1-nethyl ethyl
Vistalgianet ¢fythe @ructiire] wiitlif @arklypéuiedinnelei, or within a tight and dense
1-yl propyl ) oxy] phenyl } carbonyl)- 1,2,3
Gﬁmwﬁ@aﬁydboazeplno[4 5- b] i ndol e- 5- carboxylate [ 0457]
1- met hyl et hyl | -di ncthyl -3-({4-[(3-norpholin-4-
yIpr05§¢9%&?Pﬁﬁ@ﬁ#ﬂ?@ﬂﬁ%@th%ﬁmr@ﬁmﬂﬁﬂwé@m@h#@WUbeﬁﬁn
o[ 4, 5-b] i ndol e-5- car boxyl ate. [04581 | n Enbodi ment 8,
tSprecq epnErak dighityrlo v iienecsieg o lipiexemp ol Irikbs, hugomher diply are
each R6 and R7 is independently optionally substituted
apgdy the cpptecd erreiry | raphyprludEeerpr RIoTe pyentiqEeiserd ofer y
optionally substituted al kyl, preferably nethy
@@M9PHM%@6wyPwnwg@ﬁﬂ@ﬁywnm5@v§@gmw@éﬁm@§m>a@ﬁObb%h@ﬁSOWte
nore preferably, isoprop is 1-3; mis 0-3; QL i
%d%@ﬂw&%wm@&&w&%wmm%@Mﬁwm@mmwmml
optionally substituted al kyl, optionally substituted
&FVPHYé@ﬂwbﬁghﬁ9aéu%%¥¥@@géa“@ﬁﬁﬂky%mV%%mi@ﬁ%ﬂﬁwnﬂs
substituted heteroc or. optionally substituted
mr%spgg%h?qleépmoloréﬁlg,p(‘@ragg |119ht ipgonpity ént?) Hl&lﬂg signals to control the
dlncthylanlno di ct hy| am no, N- ntt h am no
r1[18 tpSHBIICP |l|y| It Vtﬁwblé(grqoaglﬂ?ps arg)] nﬁgtreét%?rﬁmnualby?rraa olnapfﬁ}]iy the
hol i nyl 4 t hyl oxyphenyl 4 r
GREHDL6 ‘Ef%’é‘a ng%sesa ré”“s@ﬁ’é’&?é%“ ??‘%S%B?F{D‘{Qi%%@@%‘ifﬁnd
1- et h

? 3 tfc’l%%%%&%aﬁgtoﬁ 0634‘8 e RUfons l etl?%%ﬂw ?ftg (Yur%e con&ol
?Ele}jt»‘ﬁrg}afg ?ﬁg gﬁﬂéfe {dson thcgJ La{u?rg%lfﬁle ?1g1(1:tasr01k1)r%c)e( ¥Jl used, as [descrﬂ?)'tld in

B%ﬁﬁ%ﬂ nFé Iamno)ethy|]OXy}phenyI)carbonyI] 1,1-
Y P DV3, 6-t et r ahydr oazepi no[ 4, 5- b] i ndol e- 5-carb

oxyl at e; [0462] 1- et hyl ethyl 3-[(3-

{[ 3- (di et hyl am no) propyl ] oxy} phenyl ) carbonyl]- 1, 1-

di met hyl -1, 2, 3, 6-tetrahydr oa®epi no[ 4, 5-b] i ndol e-5-carb
oxyl at e; [ 0463] 1-net hyl et hyl

1,1-ditnethyl -3-({3-[(2-piperidin-|I

-yl et hyl ) oxy] phenyl }carbonyl)- 1,2,3

, 6-tetrahydroazepi no[ 4, 5- b] i ndol e- 5- car boxyl at e;

[ 0464] | -nethyl et hyl

VA S T VT T Y . Y T 1



2,3, 6-tetrahydroazepi no[ 4, 5- b] i ndol e- 5- car boxyl at e;

et hyl

w@2qo¢31¢43%li f | uor ophenyl ) carbonyl]-1,1-di met hyl PGF®DEY61972
| (phenyl xnet hyl ) am no] -

l,2,3,6-tetrahydroazepi no[ 4, 5-b] i ndol e- 5- car boxyl at e;

et hyl

3- [ (A7hd Kot oRhenl dac a4yl mbluliesdiplahiny bf Botl: BRI di83s
pd i din-1-yl carbonyl)

QFEltDQ]of Itvtve;-man&e tolbF @Bl 0RBRNhAREA (1R RbisAROLEME 1 Bk R@%t
yl ate; ethyl

Feab(tfe EdIarive ety beaich 0Byl dotdr gtoufingBhiybe iBddpemichiry ( mo

r phol i n-4-yl car bonyl )

@lﬁiinfmﬂed to a%l,uli’st gae telbr Bimnde Qaz epi) BR thichsiB] dfiEtal @t prodided@xthe
yl ate; ethy -
{idislicuetgeyingAifao)Sanpony hiraha iyl ity Wit Kice@kra. In this
-3-[(4-fluorophenyl) carbonyl -1 -dinethyl-|
nighéradydoRa zefe MRibR-d2jel ¢ndialisible-spatiox inchitiRg wilithyikht, can be
l,1,3,6-tetranethyl -1, 2, 3, 6-tetrahydroazepi no[4,5-b]in
gaddaedk car boxyl at e; et hyl

3-[(4-fl uorophenyl)carbonyl]-I,I-dimethyl-8-(methyl {[(
2- pyr Referrin2-nplvad RYES. 3A-3C, several embodiments of the light source 14

am no] car bonyl }am no) -1, 2, 3, 6-t ctrahydroazcpi no[ 4, 5- b]
i(ldgtatedSs d da, B dix yahéd il 4c), veliiblyhas been implemented as an LED module, will
3-[(4-fluorophenyl)carbonyl]-8-{[(4-fluorophenyl)carbo
oy Idgscrieddn yilhy duifiDnod dullg 14dinoreddsalplurality of LEDs 24 (illustrated as 24r,
I, 2,3, 6-tetrahydroazepi no[ 4, 5- b] i ndol e- 5- car boxyl at e;
ethyMeBwhichey oladpelogpyh BitiShAAEAT bonyel drangetdhy b yreudilla djat is
-3-[(4-fluorophenyl)carbonyl]- 1,1-

dirogarhyrinular, 2¢@ngulaeor schyedrtioa 2k reofl 425 -bb distrdboted vEthoathb
oxyl ate; ethyl

3nqdpk-if b steggsphlervytiljnear; bondr,)or [othier dlinfirgeratyén- 8- (et hyl {[ (
pyri di n-2-yl met hyl)

ami nojrctae bobydithens woytratedin B1GS. 3ét 3@ My By Zpiutipft thr&:-dgjors
i ndol e-5-car boxyl ate; et hyl

3f[iglg, Roixkmplsr bipPedy In)ac'avm@hlyﬂ 1igl8; BER$ PAbdnay qutpus plue dight,
azepi no%4 5- b] i ndol e- |

@9@ EBB@ 4@1111@] Oﬁplé@f%@%ghtaﬁéte@@h‘gﬂly thell Epsagh digp| may_output
{[ 4- (met hyl oxy) phenyl ] car bonyl }

EP@I 1 wwe gthht}aeltraé%@éﬂmeﬁé?rz!h%stalbq ‘FSﬁ@I it 1@-5@%@@Xyﬁl’éﬂlérm0fe:
et hyl %}‘4 fl uorophenyl)car bong 1 -dinethyl -

Wzlﬂs ﬂ@ ItEdY pafylell i BitaGH m HGS) fhééﬂ % ComRIp L bhs%w%qre

gww |othsF awﬁlaeﬁwf)ce&r BEOMDINES May psas| WepiPHIpLIiti, 3, 6-
t et rahydr oazepi no ?{] i tidol e-5-carboxyl ate; ethyl
sowl’aﬁ% ted that g yh9 easbingeyld have fivey PolRt gigynings, or
1,2, 3,6-tetrahydr oazepl no[ 4, 5- b]indol e-5-carboxyl at e;
é‘?tﬁy)r more color grouplngs

o-fl 3- b I d t hy
.3, eu%@? Waﬁ%lr ﬁﬁrﬂi% Sg]%{‘\nﬁg?yrs]p@fee%l%lvb'%s%n@bgglaness

etE{}/ d‘fv]ﬁlﬁl{l %{;y b4 dﬂégrlgel%d? l glﬁb!ﬂg %aprélgaé 6%%% :?scrfel[euLEDs or custom
S 30 L S NBHY FEGP BT TReE Al G gfRgered fhat a custom i
fﬂwﬁgﬁ@%‘ﬁ%& S S PP LIS By aFe cxample

1- et hyl et hyl : : : -
SoReuBTEl B paoner g Geh ey L xithaNgheriting flomsnh{p messures
, 3, 6-tetrahydro azepi no[ 4, 5-b] i ndol e- 5- car boxyl at e;

et hyl
3-[(4-fluorophenyl)carbonyl }-10-, 2, 3, 6-t et r ahydr oazepi no

[ 4, 5-b]indol e-5-carboxyl ate; et hyl

3-[(4-chl orophenyl)carbonyl]-I,l-dinmethyl-1,2,3,6-tetr
ahydr oazepi no[ 4 5-Db]i ndol e- 5-carboxy|ate; et hyl

3-[(3, 4-difluorophenyl)carbonyl]-

, 1-dimethyl -1, 2, 3 6 tetrahydroazeplno[4 5-

I .



SCHEME 11 BuOCl 29b 30[ 0562] A nore general approach

for nodification of the 5-ester group is depicted in
w®eheer732 bel ow. Azepi ne 28 can. be saponifi eRBCT/OSHIV@61972

the respective acid (31). A nucleophile RYH (i.e

al cohol s, phenols, am nes, thiols) can be coupled wth

31, e.g. using carbonyldiimdazole (CDI), followed by

QA¥b atoh BBy Wik, 4 @Fctthd ila¥dhed B A5dMuRY dfta& deRleyill@hthation lens
azepi ne (% 'SCHRVR 12 [ 0563] Het erocyclyl groups can

Restdrh tm%a&e& 1@ht for 8Risbured ol pRAUAES ¢hiRim ilRRin8XATPHR,
as depicted in Schene 13 bel ow, oxazolines are

RISRAEE Shebiynch OIMEEQR nfake @Riod @Bady3dtehs A1 deSigReatid ve

am noal cohols and acid 31. The resulting am des 34
tabemtagadus Bt Gy CilghiZothice 8sed -be bh ehetdr@a b feky Milliketb iDdiyeter.
chloride followed by strong base, to afford the
cweesponichimglchrhfias nelyanddk)largtidl o g@natd, @iitha dombinations
subsequent dehydr ohal ogenati on of internediate (35)
(onaikcrete@JEatsed) can occur under the reaction

conditions. Simlar reactions can be envisaged for

ot her Ihtht edso epeleaustbmenulii-hig AZ0) is pefereed Omiilfiple2 G0 diesSmay
Al so further oxidation would afford the correspondi ng

ve ire@egatad anmatingle pubstlate to, preduge a dxaz atrangSOEHEMmMdEdja0 B6<f can
The 5-ester group of 23 can be hydrolyzed to give

be phchiebypld cachdiedo ([B8ihe rdddatiou €rom @il éictis dvjicktal iyi®i asnarrow
affords 38 in low yield. Accordingly, as depicted in
Soine rfior ddinipdd, 0 Wwexagze paterPd lwass doubiisfusedredl substrge,tsheh as one
3-Boc-protected conpound (37), which can be hydrol yzed
withehight themet amdetdithaeild be amdli to hold snukiilh LBDelies. Conductive
elimnation to afford acid 38. SCHEME 14 23 37 38

[PaBBa onAbe slbpirat¢ mdy bausEd hewre bGdikd divs, todlmepbsiateX8r dentrical
be treated with Lawesson's reagent (Curphcy, et al, J.
Crignec@reniThi2 00 2eBFnt g4/ Gt-08 ARI)rddrof afilfioersar dakieter to allow
thiocstcr (39), which can be, for exanple, acylated to
yhedight scuecede bpised with gdnenti¢naByysteSCHEMECTIERY 39 40

[ 0566] Schenme 16 bel ow depicts the incorporation of

3- al kylowayey thedERispd. ardonplencated] e lighte pirpecapgolaisuite 16 is
treated with a base, e.g. NaH, and then an al kyl
wamﬂgﬂléed(tpzm?pméerylmp@rrcd tig-calok )%roua&@fﬁhmbEl@mm)orde ahiypf the
or heteroany group (R3) can be introduced via

colapbalinge and ipengifn ﬂtf—‘drgéah?réltta@bsd@e (odnle 14 Igparticular, the
TetrahedronLett. 2001, 42, 3415- 3418% fol | onwed by
SRMEAETSHIHFO ?%@%th%@ﬂa@vélncq@}le& for gfich golphef LEDs. For example,
correspondi ng azepi ne Eroduct (43). SCHEME 16({0567]
methievapdple déilGrtrated mEG s%“}atlhli‘l@dbeac?@m“ﬁééhaé theyeq LED dies are to
depicted in_ Schene 17 bel ow. Diester (44) can

(PBFReat £3po ﬁwpeqlsvz@a glegn bﬂ?é‘leéeredo @nmte %ﬁ% Rf %,aaﬁ:l%eand the
transforned into am des O&

btedERdipsaTe & opsragedt 3p% of GReRisY: ﬂ%gtﬂml &tr@at% bothen operates to
additi on of an cl|cc hil c, acyl chloride, to
ng@lfh?éFé%?lP&&ﬁfai &? |05Pﬁ08}§sl%élﬁeffsa%€§qé19@ spytcg Gogroy

[ 0568] As depjcted in Sche el ow, .al ohm

CHAMBR L8Ry vlahds éar%?sarda?& 6%1%50 rCoPPling Paﬁ?ﬁSfﬂss 0f the LED

a hl or i chl orof or mat e or. i socyanate). For
%%ﬁﬁﬁpﬁ Xﬂ%&%gﬁ“@ celar Rylanes il gt 1ieasil esence of  base
a m xture containi

i est Thelsnygre t%%&fgﬁ%myggg?f%@&s%%gf%‘sﬂ%!& e degatdve
1 W, S.
SEneB] Bt Bk 4 R My mal B s SR AR GERiebOR f Phtpu

ot her functional groups. For exanple, azepine (51) can
be oxidized, e.g. with DDQ to yield 1-oxoazepine 52,
whi ch can be reduced to givelt-he correspondi ng al coho
(53). Treatnent of 53 with trifl uoronethanesul fonic
anhydri de foll owed by addition of nucl eophiles RYH

(al cohol s, thiols, am nes, hydroxylam nes and

hydrazi nes) can yield the correspondi ng azepi ne
products (54) SCHENE 19 NaBFb CN 53 54 [ 0570] As

L 1 o ~ N o o o~ S o



7.67 (IHM, 7.28 (2H, m, 6.83 (IH, m, 4.96 (IH br
s), 3.39 (2H M), 3.27 (IH m, 2.93 (2H, m), 1.20 (6H,

wal207VMR76ES) . 271 (MH+) . EXAVPLE 3 PREPARATI OMORUS2006/061972

/ SO PROPYL 3- BENZOYL- 1
O TETRAHYDROAZEPI NO*S- MJ1 NDOLE- SCARBOXYLATE [ 0593] A
To a solution of zso-propyl 1,2, 3,6-tetrahydroazepino

a4 ohaRlah DEPbBredr 1cfAIPQXY LD 4(0r PEDIor @ro%p MBIdr th BoddeMhe
was added benzoyl chloride (36 nm., 0.2 rnnol) and TEA

(iRbnsit: of e £EMRDIhat &) thelgh@ ol tetvd [t RS o BORIERN e R &R hightr the

at 200C. Trisamne resin (50 ng) was added and the

sueRanst @8 Luas| s akerco@greliphonttdicat WANOGh ankilgy &Rty can be

was renoved by filtration tﬁrough a Florisil(r)

@add & UEE. mEMRRPIALAQA nfre SMALMEIHNd gRd4Berdv BT dd6ntrolling the LED

product, which was purified by trituration with

fidorNal Fboex@mpRr, thb€ordtiol ticcu@amupoundsututa e (C3dulated

d 10.48 (IH, br s), 7.98 (IH, s), 7.47 (2H, m, 7.41

(s@dre Wive td et LETH 4 $9group. 3QEOK H' e pi)se width Sor(chdih D will be

6.99 (IHmM, 5.04 (IH m, 4.15 (2H51), 3.2 (2H d),

Hictfed 0HbDe dyty chdbe {oES)ch LETDcoldvtddduping[ne&l4ky {orefactehdridsasd

manner, but replacing benzoyl chloride with the

aplor byaricated lyehs inbsikity oftteelmadyié 1€hFordxd@ple, if red, green, and blue

chl orof ormat e, isocyanate or sulfonyl chloride, the

fLGID avdriegouporgp angrusks], e ral InfEldkemay BSpplicdrwithr agpyde width

3-(4-fluorobcnzoyl)-I 52,3, 6-tctrahydroazcpi no[ 4

Saagljilated olgnalBaviog k B6%ydugt @rlelthe BivEh LEDCmag be supgdli&DwidlBa pulse

(IH, br s), 7.86 (IH s), 7.50 (2Hm, 7.41 (IH d)),

Fni@b n{ddiated kign@l.h98ng a 25% (M, cyale, anB.tp2bled HEDsnpy de wPplied

(2H, t), 3.2 (2H, d), 1.09 (6H m; M (ES): 393

(WAHHe) pulls@ 59éth neslolated eigpdl hdvifig a dhtesiog dycle.

, 2, 3, 6-tetrahydroazepi no[ 4, 5-fr]i ndol e-5-car boxyl at e;

1H NMRefe@DEIRYIG. ddam exermblagyl ddbddrmany of @giRif lightlowyg contrdly

(IHd), 7.22 (IH, d), 7.03 (IH m, 6.90 (4H 5m, 6.77

cirepitryy ¢ wil ig7deg¢ried.njThe gigel coRtHg crypuitrd 14 inclugedsn pillse width

1.21 (6H5 d); Ms (ES): 421 (MH); [0597] zs-propyl

Inqyiujatien@I My Fortroller 26, which generates a modulated control signal in response
2, 3, 6-tetrahydroazepi no[ 4, 5- 6] i ndol e-5- car boxyl at e;

prmd(nggeggvels Fugloydagg spg-qlalsman 8y inpgt, fpem @ precessyr, or d1g1tal to

7.48 (IHd), 7.33 (IH, d), 7.15 (IH5 m, 7.08 (3H

mlog g)ngg“[e(q s ,prqyuglyly d@cgsgect jplg,esggnse ghq_c]aff(sqep.} c@}@red groypg of
2H5 3.11 (2H5 1.20 (6H5 ; M5 (ES): 419

&ms)outpu[ leg%qseé %thﬁ mp?lﬁ frsmﬁhfz:%w toEplaRgl -1 |

3, 6-tctrahydroazcpi no[ 4, 5- thndoIc 5- carboxylate

1H NIV thedped @ﬂulrer@nw Hr I(E ofjle 4 are gvithgn t{l? PPtB‘)t Camcggof
HS5 d), 7.23-7.31 (3H, 716&Hd)

%lie P\gl\/bcpntrp]ihpr @ﬁf)the autnyy sy(gpﬂs ﬁﬁ;)n thegP (le.[gpﬁr 263nay e(ugqqg,as

9
dﬁp’%@gqlalsl.;to (dgqulydfr]cyﬁ [[h@rlgé‘#gﬁy |H§)§lleb<gn16§he)loqd requ]lrements of the
.2, 3, 6-tetrahydroazepi no ol e-5- car baxy| a

i_ﬁ_mﬁypglu(lmrgﬁreateathi@th& Pu{pptﬁaﬁ?cnlg)%g e é?éN IY[lcppta()ller 20, Qlf digital
IH5 d 7.0 2
80@170? (:llrcp.ptﬁ;) %6 %myosylsc( lln%-]upﬁ addgnoggl d%lzé_{ cil)cu rg 28 4T g??_i@it}onal driver

%H%lﬁté 2?}{)8&%)9}13%5 t§) 458&21%_@ ‘1he QLtgut cglltrglsélg[%als %{ the PWM
t el éhﬁg/ gé %gtzoe Ieg\g %1 PI‘ISQW %:d}lxlé%j sgggigls 4%0}? L%%é%’%%s%ﬁgm%utput

d (I1Hd), 7.33 (IH d), 7.15 (IH,
ﬁgg}lal%.og’g’e%ﬁa“ﬁ%@tmgl? “(IH 5m, 3.84 (2 H51), 3.00 (2H,
t), 1.41 (6H5 d), 1.33 (9H5 s); MS (ES): 467 (MH);

[ 0601] 3-(4-chl orobenzoyl) -1

, 2,3, 6-tetrahydroazepi no[ 4, 5¢2-] ndol e- 5- car boxyl i ¢ aci d
i sopropyl ester; M5 (ES): 409 (M#); [0602]

3- phenyl car banoyl -1 2, 3

6-t etrahydr oazepi no[ 4, 5-5] i ndol e-5-carboxylic acid

i sopropyl ester; M5 (ES): 390 (M#H); [0603]

3-(4- chlorophenylcarbanoyl)-l

N NS " S [N I = I T L L |



89 (s, IH, 7.82 (d, J =8.0 Hz, IH), 7.60 (d, J =
88|—|z IH, 7.39 (d, J =8.0, Hz, 2H), 7.18 (ddd, J =
W@2®717725 1.2 Hz, IH), 7.08 (ddd, J = 7.6, 7.PCT/LSR06/061972
Hz, IH), 6.92 (d, J = 9.2 Hz, 2H), 5.12 (sept, J = 6.4

Hz, | 4.09 (br s, 2H), 3. 82 (s, 3H), 1.62 (s, 6H),

1.22 (s: 3H), 1.21 (s, 3H); Ms (El) for C2 H29N2(AM4,
433. 2R nowltOBRS]5, dndmeihyd @tdatrolBn t@l@h%ht@tnﬁtkéd%%é LED
, 3-benzodi oxol - 4-yl Y carbonyl ]-1 , 1-di nethyl |

2no%1u@ 1uetin apyelcasee ph e fetBodd HHenda! sere&s BRHBRMY Lalbehalaict
NVR (400 MHz, CDA3) : d 10.71 (s, IH), 7.84 (dd, J

'{ﬁeIQSOO@ atl ddgired 1tdht 1n7en314y (@@p Sd)ﬁ) Thd dé’sﬁe(( Bght dnteBitgatdZeolor
7.31 (dd J 7.4, 1.6 , 7.21 (m 3H), 7.08

(bhl,anela may%e@elblited If6Hexarhpld 515(11%@)&9510&3 s&ecﬁorﬂ micns shét) as kfoBrSr

(br s, 2H), 1.64 (s, 6H), 1.19 (s, 3H), 1.17 (s, 3H);

:\z{ﬁli Erhﬂlicl)f EeLseFZﬁﬁ'l%F&l’dﬁ@, vid 8 Bo@pitMidng-a JrAphic@] user interface

- met hyl et hy

$GUE])2 l,Bi'&seﬂﬂi dnl thodeirtd Bidedalanct and 0blobmichyigakRony by the uberdthe

met nyl |,

2igBt, Buice toraly draazels doalpdiedthd |dedittd ikerbitg af hoXgDab®r groups

1IHNMR (400 MHz, CDCI3) : d 10.67 (s, IH, 7.82 (d, J

F8e0504x, . and Enerafes W6ivE¢ signdlHayving.aBarherpris?ikl)i, ., thSamfldatlebf the

8.2, 2.0 Hz, IH), 7.19 (t, J =7.4 Hz, IH), 7.09 (m

2bltageand/6r duseptin tht cascbof4n bizalod ddlangend8 of buty sycl@id)the case of a

1.62 (s, 6H), 1.24 (s, 3H), 1.22 (s, 3H); M5 (EI) for

CR5tRbFaANDGT ) tHB SffRcty teblcdputed i0G7dy for qwel bolbregrinypling (step

3-{[ 3, 4- bi s(net hyl oxy) phenyl ] carbonyl} -1,1 -dinethyl -

50Q), 3n Gespdnst tothy dinearmpis ntb¢ 4EB-npjdulrdd|teenznuta digbtoyithathe :

1UNMR (400 MHz, CDCI3) : d 10.71 (s, IH), 7.91 (s,

Idefired EolgBbalance andan®@nhtyHstep $H)., 7.39 (d, J = 8.4 Hz,

IH, 7.24 (d, J = 2.0, Hz, IH, 7.18 (m 2H), 7.08 (t,

J = 7Rsfening td FjG. 66agdhef thethdd of @nolag theteht @nittsd ystbpt ED

J =6.0 H, IH), 4.09 (br s, 2H), 3.93 (s, 3H), 3.90

(s dulpHip will be descrbeds A mbthpgd ilfustrat@Hp FIG, O sinsilar 8Hje mveod

(El') for C27H3 1N2Cb, 463.2 (M) .[0672]

ystratg indtlgy §, with the exception that the color balance and light intensity is not

1, 1-di met hyl - 3-[ (5- net hyl i soxazol - 3-yl ) carbonyl ] -

selectedshasgdeqry RIPPHINDEZ U Flfr Ahes it o hens| & MBI TR BRY vaeng

1H NWR (400 MHz, CDCI3) : d 10.73 (s, IH), 8.48 (s,

|cp;}d1t10psg@ep(@0) JA&prgvmuql.}zdlsqup{)ed the Ww(r)@d:onc\l}tmlsgnaq 1nc@uc@ for
IH), 7.17 (t, J =7.4 Hz }-2706 J = 8,

|.e|§amplg|)the gpyef cegs t0|bp|)1ma@d2tge '(y@@@ stain(y) @e th.q:zamhlq:q)t conditions

4.13 (br s, }—% H, 1.57 (s, 6H), 1.36 (s,

Ifghe rqonwn@ the ligpy) Thq\}g(% E?Llfcefcemr@;@gﬂz@mwen %Bpléescmneflred

: 673] 1-nmethyl et hyl

{C@‘[0¥ P%Wééﬁqprqoﬁi/mcawatlmﬂﬁ Heyipg Eahtoragsity (yten QO0di based ofythe

2“03% qoatitigpy d%aé%fiz%vhﬁ wrap%edtﬂom belpreegng aqlardwp%\%the Yight

glg/;cq(_éoggph_l\%l_lrzcuryryéf c?laputgs the gelazlvggntenppj of t176 th (cglor g])oups (step
ég Ia|) 7.34 HL 551@ t%

-ﬁO g?nleratej nvezs%nals'_@wng a! argct@r@tlg b? ectp the %)ng)ui_qil relatlve

(ngt%nsgmor gr ?rqug?ng @@_@& 4'1@ a;DespQgﬁ\s: tq tl{el\qlq_y? 51gnals theSLED
%1 674] hli
peid r?FlétFﬁi “Flfthtfg? SEWEAYPE B MR mepsiyy (¢gp fAEPhy 1 -

1, 2 3, 6- tetrahydroazepi no[ 4, 5- b] i ndol e-5- car boxyl at e:
1 NI\/R(400 MHz, CDAI3) : d 10.67 (s, IH, 7.83 (d, J =
8.0 Hz, IH), 7.56 (s, IH), 7.40 (t, J =6.0 Hz, IH),
7.36 (t, J =80Hz, IH, 7.14 (m 4H), 5.06 (m IH)),
4.09 (br s, 2H), 1.67 (s, 6H)3- 1.17 (s, 3H), 1.15 (s,
3H); M5 (ElI) for C25H25CI FN 203, 455.1 (M#) . [0675]
1- et hyl et hyl 1, 1-di net hyl - 3- (4- et hyl pent anoyl ) -
1,2,3 ,6-tetrahydro azepno[ 4, 5- b] i ndol e-5- car boxyl at e:
1IHNMR (400 MHz, CDCI3) : d 10.70 (s, IH, 8.11 (br s,
IH, 7.79 (d J =8.0Hz, IH, 7.36 (d, J = 8.0 Hz,

-— oA~



carbonyl)- b-alaninate (60 ng, 51%yield) as a white
solid. The title conpound was obtained by treating a

w@odoatioss of the t-bntyl ester (0.042 g, 0.080remDE3006/661972

dioxanc ( 1.0 mL.) with 4M HO in dioxane (0.5 nL) at
roomtenperature for 30 m nutes. The correspondi ng
acid was concentrated in vacuo and precipitated from

di oxanairmg f@ie@bﬁh% a&sbﬁlstloﬁlqlamégwl&a séfagutd inEﬂh@dsCf@f‘iﬁ@fJMtrol
(0.010 g, 26%yield) as an off white solid: 1H N

(ADOcdVdnic JIVERSD- it }szntem 18 180 cdrfibindtidhs oﬂiﬁer7c4)n(r§l,anh Electronic

7.66 (bd, J =8.0 Hz, IH), 7.52 (m 2H), 7.26 (m 2H),
@o@fbl Cbuld Be sed.- ﬁoﬂ’é&amﬂ)lbﬁ) defeﬁdt%é’ttlﬁgﬁl mdyHe, geder@d £l6&rondally, and
3.78 (m 2H), 3.52 (t. J = 2 2K)5 3.18 (m | H),

3.09& nfdtaltedthe sditinfgs Uﬁrmgzihl)agmé oﬂﬁe chgimddHAs alvlhérikymploy
C25H25F2N3O4: 468.3 (MH ) . EXAMPLE 10 PREPARATI ON OF
Jefa(1B scdtifds iayt OF e bdsiVly) Gaeh aythd sdttings may be altered electronically
5/ -Dimethyl -N- (I -nmethylethyl)- 1,2,3,4,5,
Gaddavaldydstenzagition] durimg ]ehigtodfehdspeembon X mniddigion, Wlle the
[0726] HATU (0.338 g, 0.888 mol) was added to a
sdthoids devcbedIrald @ndbuted a single duty cycle for a group of LEDs and constantly
di f 1 uor ophenyl ) carbonyl]-1,1-dinmethyl-1,2,3.4,5, 6-hexa
Ipydided 2e migealrid¢e Signdl iterdhe I[LEDS - the difivaoxgnhl @uhidicch1t¢@d durlii
g, 0.291 mmol) and isopropylamne (200 FIL, 2.37 mmol)
iviewing, basath by dsco skdedbbvis Cde@Et@contit®ns.eacti on fl ask was
capped tightly and stirred at roomtenperature
over niglttermdiaewlikabt¢ manosess hoobeee mtycabeathsipnoje@iogon amagge to a
passed through a short plug O'S O and the residue
putoldgisedr wier hemen siergidras & ddPle@p(aRE thavinsgmibind inmges of a
acetate: acetonitrile, 20-90% gradi ent). The product
woesinnal doglsltbedraasmiitttd/oprviaiieraaxd other igpwtalevibe and thi émages could be
conpound (21 ng, 16%yield) as a white solid: 1HNWR
(D Pretivra, a ONBELeR aiglfor:stoded]for A@r (is®ingty,a cy@logdst.( b sublH) system,
7.66 (bd, J 8.0 Hz, IH 5 7.52 (m 2H), 7.26 (m 2H),
6heo®lqrpalageeand/pr iﬂtepsity}q)oyld@egj@c‘(rmicaﬂlﬁ)c015p136(9®s@dﬂpot Ry 0B
3.92 (s, IH 53.78 (m IH 5 3.52 (m I—P 5 3.18 (m
Ithgyse sor@ditEas dascripdabeyecpbugpn ofhel conditiggs @b}ge 3y exampieg the color
bd,J=6_.0I—_Iz,3g2 1.17 (bs, 3H), 1. 1 1 (bd, J 6.0
lang@ignd/op/@tanfify) coulskbeedppiRd chmg@zo fasml@tezda(twn)pressmn of the
EXAMPLE 11 PREPARATI ON OF
istprqd{images 3inAror 4 faeHsrraplybiy Tap BerARUtr-program,oir Rese pp the type
1,2,3,6- Tetrahydroazep m) 4, 5- 6] I ndol - 5-yl } Car bonyl ) -
tof Ipaggngrustern @wg(for BWI(IS‘F tFAviol ligronhde s g C%MO@ with
a solution of 1,1-dinmethylethyl N-( {3-
o 3ltevigiet FresropME) car bonyl ]-1 1- di met hyl -
,2,3,4,5, 6- hexahydr oazepi no[ 4, 5- b] i ndol - 5- yI}
car bonyl)- b-al ani nate (40 ng, 0.0761 mmol) and
trichl orobrononet hane (38 nL, 0.381 nmol) in anhydrous
THF (1.0 nmL) at roomtenperature. After 12 hours, the
reacti on was concentrated in vacuo and purified on
reverse phase HPLC (25 rnM anmoni um acet at e:
acetonitrile, 20-90% gradient) to provide
1,1-dinmethylethyl N({3-[(3,4-
di f 1 uor ophenyl ) carbonyl]-1,1-dinmethyl-1,2,3, 6-tetrahyd
roazepi no[ 4, 5- ]indol-5-yl}carbonyl)- b-alaninate (22
nyg, 55%yield) as a yellow solid. [0728]
Trifluoroacetic acid (100 nmL.) was added to a sol ution
of the t-butyl ester (0.022 g, 0.0420 mmol) in
anhydrous CH2CI 2 (2.0 nL) at roomtenperature. After
12 hours, the reaction was diluted with CH d (50 niL)
and poured into water (50 nmL). The organic |ayer was
separated, washed with brinel4-50 nL) and dried over
Na2SO , filtered and concentrated in vacuo. The
resi due was redissolved in a mniml anpount OFCH 2C 2
and precipitated with hcxancs to provide the title
conmpound (2 ng, 10%yield) as a yellow solid: 1H NWR
(400 MHz, CDA 3) : d 10. 31 (s IH), 7.80 (bd, J =7.6

-— o~ - ~~ A L T 1N -— o~ N



(m 7H), 7.19 (t, J =8.0 Hz, IH), 7.09 (t, J =7.2 H
IH), 5.09 (m IH), 4.06 (br s, 2H), 3.55 (s, 2H) 3.40

w@ o741178+H) , 2.37 (br s, 4H), 1.64 (s, 6H), 1.RJ1/{S2006/061972

3H), 1.16 (s, 3H); M5 (1) for C37H4 1NAO4: 605.4 (MH)
. EXAVPLE 19 PREPARATI ON OF 1- Met hyl et hyl

[ ,1-Di nmethyl-3-{[3-(Pi perazin-I|ylntthyl)

Phcnyl ] carbonyl} -1, 2,&.AIMS

, 6- Tctrahydr oazcpi no[ 4, 5- b] I ndol c- 5- Car boxyl atc: [ 0771]

1- et Ayth@hdwtor B Hid1b QD hgRynpcar bonyl } - |
, 1-di lr?ws)fl%hy(ImYI ' S‘g]glégg teé?r a?ﬁg{ﬂﬂfg)zepl n%[n]?'r &

] i ndoliRmbniag bRtwatien (R0indn i atlaglqﬁo%rd@mbmg WEIR emitting
dissolved in 3 nL DCE. N, N -diisopropylethylamne (344
b de2(LEDEParaiéd inarpdurilitp ©F adiieolor gryupaxy! i ¢ acid
tert-bntyl ester (496 ng, 2.66 mvl) were added and
al | owgghetafing b infagivied imagbbf @b ileomtédsipesiadl ipimddhen
TLC indicated starting naterial was no | onger present,
t he sagtias wassired alp@dcadriete $fQight annessbyadne lightsswtaed 1 n
20 nL acetone. 20 nL 4N HO in di oxane was added to
t he stinerating a pkality ofurandigadll, euehdhftwhidheach cladractedionia based on
tenperature for 2 hrs. The light yellow precipitate
waessefetted Gpledhanderiveisvad Wi th col d acet one produci ng

100. 1ng (98% of the title conpound: 1HNMR (400 MHz,
CDA 3jupplyihgdh3plufasity dfHED cblokErdughingd with GheHizspedtidp pluraliddof
(s, IH, 7.69 (s, IH 7.62 (m3H), 7.42 (d, J = 8.0

kdriye $igfals, ¢hatdtefized ih that Gightt ikznsitickdpf thé LED dolgr gdoupings e

Hz, IH), 5.13 (m IH), 3.54 (s, 4H), 3.30 (s, 4H),
IndsgendsntlyGddntrolled 20 e fft th8 psired ligl charact@idyic. MS (ElI) for
C30H37N4A(C3: 501.2 (MH'). EXAMPLE 20 PREPARATI ON OF

2- Met ¢ mtthyd of cldimDi, mberainl th@LEPBeqnfiptise LED dies disposed on a

[ (Phenyl am no) Car bonyl ] Pi perazi n-| -yl } Met hyl ) Phenyl ] Ca
siagleysbbstiate2, 3, 6- Tet r ahydr oazepi no[ 4, 5-

>] I ndol e- 5- Car boxyl ate [0772] Pi perazi ne-1-carboxylic

dci d The methad yf clags éor 2. 2vigeiy the Hsizd dgh chamgtsristic comprises a
di ssolved in 10 nL DCM Phenylisocyanate (1.66 g, 14.0
gpdot halywgs. added and reaction was allowed to stir for

1.5 h. Wen LCMS indicated desired mass, solution was

dhi | ut &b methpd si(clanm Jephyicingbedestred laght claxactauigie@rtpprichmprises a
x 50 nmL water and 1 x 50 nL brine. Organic |ayer was
dightggtepsiier Na2Sq 3 and filtered. The sanple was
evaporated to a colorless oil, which was diluted in 20
L ac&homethaghal Fompl on Ry wierein fhedirtsed Meht charagpie dsselected in
|ater the white precipitate of piperazine-1-carboxylic
APensp ehPraM Weuthydr ochl ori de that forned was
filtered and washed with col d acetone.[0773]
P et his Bethgd ofxlgims 1 og B whesiie theyryitsa @aﬁ C}%ra%ré%ﬁlm selpcted in

1-dinmethyl -1 , 2,3, 6-
F%PW&ﬁVH?U%%%ﬁ?%UW@“S b]|ndole 5- carboxylate (100 nm,
0.221 pmmol ) was dissolved i 3

N; N - dhs @eBPopialamhy 108F. iden th%‘sSlWﬂ light yaragtariti isgglpcted

i perazi ne-1-carpoxylic acid phenyl am ne hydrochl ori de
8154 Og, VI3 BRI oWk F biolpgralinegiehe. sol ut i on. The

react | IIo dto. stir_at roo
tgen'pe;*rg? ‘E&‘n‘]@ %9§H%h W%erﬂ’i‘é SURBINE corRitiqnip ¢ éVrpé 4t {1HP SeRgen
[1ip re MIlex-GN filter, then purified by
g%%?@f TR IYli d chronatography using a 20% - 80%
gradlent of ACNH 20 with 0.05% TFA for 15 m nutes.
Desired fractions were conbi ned and nmade basic by
saturated NaHCC>3 and diluted with ethyl acetate.
Organic layer was extracted with water and brine, then
dri ed over Na2SC3 and filter&d. The yell ow sol ution
was reduced to dryness and |yophilized overnight in
ACNH 20 to formthe yell ow powder (137.3 ng, 28%
yield) of the title conpound: 1 NWVR (400 WHz, CDC 3)
d 10.67 (s, IH), 7.83 (d, J =8.4 Hz, IH), 7.77 (s,
IH, 7.40 (m 8H), 7.18 (m 2%0, 7 07 (n1 2H) , 5.1 1

e



8.00 (s, IH, 7.78 (d5 IH), 7.35 (d, IH 5 7.14 (t5

IH 5 7.05 (t, IH 55.22 (m IH, 4.76 (d, IH 5 4.18
w@ 07hHy735 3. 82 (bs, 2H), 2.04 (m 2H), 1.67 (nPCERH§2006/061972

1.54 (s, 6H, 1.45 (m2 H, 1.38 (d, 6H; M (El) for

C24H3i N3O3: 410.3 (MtH). [0818] 1-Methyl et hyl

3-[(cycl ohexyl am no) car bonyl] - | 5l -dinethyl- 1,23
96-  t ehd ABMOI OB F@)&‘ aleinés 12 DIWHREAM @ dribAdi maaatc%risd&s an
NVR (400 MHz5 © d 10.69 (s, IH), 2 (s, IH,

GmpBrugd, 1H), 7.36 (d, IH), 7.15 (t, IH 5 7 05 (t,

IH 55.22 (m IH, 4.71 (d, IH, 3.79 (bs, 2H) 5 3.74
(10 | ihe methO@of dly o2thimsll 7€ wWHreiitl dride $@nal SRardctisti is a
1.55 (s, 6H), 1.43 (m IH, 1.38 (d5 6H), 1.21 (m

fhise wiBn.(El ) for C25H33N3CB: 424.4 (M) . [0819]

1- Met hyl et hyl 3-[ (cycl oheptyl arni no) car bonyl ] -1

11 di mehdibthdd ofang,0Bclaims 1 — 10, further comprising computing desired light
t et rahydr oazepi no[ 4, 5- b] i ndol e- 5- carboxyl ate: 1H NWR
(40 itlsf th€EDEDIplor gebuplgs/Bhsédson théBelecBedAigh{ haraktdistic/and8
(d, IH, 7.36 (d, IH, 7.15 (t, IH 57.05 (t, IH),
Rletdniqiig thetdharadterdstict of thé Hive s3gnaAB baged oh e ompuBdO lighs,

2H), 1.98 (m 2H), 1.64 (m 4H), 1.55 (d, 6H)5 1.53
(mens@hy5 1.38 (d, 6H); M5 (El) for C26H35 3C3: 438.4
(M#). [0820] 1-Methyl et hyl

1121 - diArsetthuy Ifer3AdWifph bidgivet pytinamicompdendponyl } -1, 2, 3, 6
- tetrahydroazepi no[ 4, 5-b] i ndol e-5-car boxyl ate: 1H NWR
(400 MnEGo€hid @nfigurdd D g6 rating a Intdpnifi8d Bohge of the Bjoldgical
7.78 (d, IH, 7.32 (m 6H), 7.15 (t, IH 5 7.05 (t,
Ispcim&; 19 (m 2H), 4.54 (d, J 5.48 Hz, 2H), 3.86 (bs,
2H), 1.56 (s, 6H), 1.36 (d, J = 6.26 Hz5 6H); M (El)
for Ca6pasNBG8condidred fr Mi)inating QI8 PlodicVbpdryrha thellight source
3-[ (di et hyl am no) carbonyl]-1,1 -dinethyl-1

hayigg Belttemittihg didde 42BPH rorafighd 4s bpluradiol &-Biqua cdloxgrbwatiegs;
1 NWR (400 MHz, CDCAI3) : d 10.73 (s, IH, 7.78 (m

2H), 70 Beut(ddyice phnfigired for(receiviing) inform@dn(te cffgoHy dgusd 23

(mb IH), 3.82 (bs, 2H), 3.26 (q, 4H), 1.52 (s, 6H)
rh@sct¢retic 9f behg em'meérlby thgHieht spurtg; atd, 6H); MS (EI) for
C23H3 1IN3G3 : 398.2 (MH) . h 822] 1-Methylethyl 1,

| - di meertipl ciguitly(@sfigysedoler bubpyirg-the plitahit] of AEBIe)drigrqupings
52, 3, 6- tetrahydroazepi no[ 4, 5-b] i ndol e-5- car boxyl at e:
1V1ﬂq|mes(p4gg/e mahtmrg}f, signgfs, 1e@ch7<z|f v(}gch hap{)i cgarg:tqggnq gased on the
IH, 7.77 (d, IH, 7.35 (d, IH), 7.13 (t, |H),

(11@ ornlqu))n rqgelgq_d l@b@e 1qpp0 devige Z(I)al(aﬁtprqeplbm ﬁla‘glygh( Jélgensmp;) of the LED
3.81 (bs, 2H), gnl Fq 2.77 (m

|cpbor SrPUITASY i 1n§1:]|)endq1 Iy SontEy le@}q)effeg_t t@de@gec{ ]@g]q} chamtee'lgpc)
for C24H32NAO3: 425.2 (MH) . 823] .1- Met hyl et hyl

131- dithepripm - C[a(rpulaéafhem%ﬂls L@S&Wﬁ@@é&%@ﬁ%lfnosqd on 3

, 6- tetrahydroazepi no[ 4, 5- b] i ndol e- 5- car boxyl at e:
PHRIIRUPSHB Mz, cDA3) : d 10.74 (s, |H), 8.12 (s,

IH, 7.77 (d, IH), 7.35 (d, ITH, 7.13 (t, IH, 7.04
(lfl |i|:|516 sy@tegllof(:}ggns 2|_Br 135wf2@el(1ﬁ116 qeﬂje’d lq,ghbeflal(astgflst]cm{nprlses a
381(bs 2H 2.97 (m 3H), 2.88 (m 2H), 2.77 (m

iﬂl.an?:gf (m 2H), 1.55 (d, 6H), 1.37 (d, 6H); M5 (El)

Eﬁr f%g{%;{égﬁ}%ﬂal 2?4 whelr\g'rnhe des%q{gh%hgrgctgﬁ%lgéﬁrﬁlg 8>Inprlses

huoro | - D nct hyl - 3-[ (4- Mt hyl pi pcrazin-1yl)
‘UH?PTWt 2, 3, 6- Tet r ahydr oazepi no[ 4, 5- b] | ndol e- 5- Car
boxyl at e [0824] -fluoro-1 ,| yl)carbonyl]-

t et rahydr oazepi no[ 4, 5- 6] i ndol e-5-carboxylic acid
tert-butyl ester(100 ng, 0.316 mmpl) was dissolved in
10 nL dry DCM N, N -di i sopropyl ethylam ne (77.9 ng,
0.603 mMmml) was added and selati on was brought to 00C
under N2. Triphosgene (165 ng, 0.556 mmol) was added
slowy and the m xture was allowed to stir for 1.5 h
at 0 0C. N-nethyl pi perazine (158 ng, 1.58 mmol) was
added; reaction m xture was brought to room
tenperature, and allomed to stlr overnlght When TLC

o . a . e o



LED di es di sposed on a single substrate to forma

conpact LED nodul e. The system nmay further conprises
w@eoornpuss devi ce configured for receiving i nf OPOEUSZING/061972

to effect a desired characteristic of light emtted by

the light source, e.g., a color balance or a light

intensity. The input device may, e.g., be a user input

devi ceneRRfchiOatd of MimS € £ab] Witkrdif GedBsk B&Gkel doBBtises a user
characteristic. The systemnmay optionally conprise a

PE 8SSRIco R dddF QebcliRd the QEIRYA Linid chdigctelestr ed | i ght
characteristic, e.g., based on a view ng condition,

S0ch @fe &slehtins a8 oSdlag 12Sad, fARhdrRempi@hOHp6@dssor configured
speci men. The system nmay further conprise contro

Gbrf GHpliting BOBsirslngd ch@ictadppl ying the plurality of
LED col or groupings with a respective plurality of

dgj veThé gRRhsaf cRad 7, ofhondih tld phasssar i€ batfRatedforsdoputing the
(e.g., anplitude or pulse wdth) based on the

Idedif2d mght chixa et ®eked yn b Rewinyshdi@er.i ce, wherein |i ght
intensities of the LED col or groupings are
i1adepehdgRrichyofctirh 18| Wietkit the &fchwvaity conbi®ionl 8% ty@tbflstagihised on
characteristic. If the characteristic of the drive
shegnalbgicd specpdnse Wi dt h, the control circuitry may
optionally conprise a pulse width nodul ation

aont r ©hd erteanstfang off @dmk 02 —denelicadin rig doiut signalclitrécteristic is an
nodul ated control signals, and drive circuitry
eowpfiiudar ed for supplying pul se wi dth nodul ated drive
signals to the respective plurality of LED color

groupi ngs in response to the control signals. In
accordance with yet another enbodi nent, a nmethod for
viewi ng a bi ol ogi cal specinen includes illum nating

t he biol ogical specinen with a |ight source having
LEDs, and generating a magnified i mage of the

i I lum nated bi ol ogi cal specimen. The LEDs nay
optionally be arranged in a plurality of unique col or
groupi ngs. Again, to mniaturize the |ight source, the
LEDs may conprise LED di es disposed on a single
substrate to forma conpact LED nodule. The nethod may
further conprise dynamcally selecting a desired
characteristic of light emtted by the Iight source,
e.g., a color balance or a light intensity. The
desired light characteristic nay be, e.g., selected in
response to a manual input or automated input.

Sel ection of desired light characteristic may be based
on a viewing condition, e.g., a type of stain used on
bi ol ogi cal speci nen. For exanple, the Iight
characteristic can be custom zed to discern
differently stained parts of the biol ogical specinen.
The nethod may further conprise generating one or nore
pul se wi dt h nodul ated drive signals, each of which has
a pul se width based on the desired |ight
characteristic, and supplying the plurality of LEDs
with the one or nore pul se width nodul ated drive
signals, wherein light intensities of the LEDs are
controlled to effect the desired |ight characteristic.
I n one enbodi nent, the one or nore pulse width

nodul ated drive signals conprises a plurality of pul se
wi dt h nodul ated drive signals that are respectively
supplied to the plurality of LEDs, so that the Iight
intensities of the LEDs can be independently
controlled to effect the desired |ight characteristic.
If the LEDs are arranged intt7-aplurality of unique

col or groupings, the plurality of pulse wdth
nodul at ed drive signals can be respectively supplied
to the plurality of LED col or groupings, so that the
light intensities of the LED col or groupings can be

i ndependently controlled to effect the desired |ight
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