;B rrrrrrrrrro e rrrrrrrrrrrrrrrrrd
PITUTA#ISIOB &I " ()*1+1 1-1e3eAAAA<A FA A6VATAc UL 2003 ‘?ROOJ&UI-CZDUS
| NHI Bl TORS OF POLY( ADP-RI BOSE) POLYMERAS m“‘a mﬁwmﬂmcati on claims priority
from Provi sional Application No. 60l 115, uary 11, 1999, which

is incorporated herein by reference in its eméwety. 5 FIELD OF THE

| NVENTI ON' The TRMEVECLIC INHIBITORS OK POIOYOMBPIRIBOSE)POL Y MBRASES- 1 i bose)
pol ynmeri ses, thereby retarding the repair of danage to DNA strands) and to

met hods of prepagi.n uch co nds... The iHv i Q |so relate e of
such conpounds i’é’_lf %P@F%Bﬂﬁfgagﬁ] 8&?“%?@8&? rtogﬁoglagﬁ‘%p_ﬁﬁ%?%gﬂt 5%5 Pf’ég ment s
useful for fe§ edHuad) 1 RN99Y, #hich iSMB6RJordtBE hérkRifSy Rfctehdtinbitd éxﬁ?et?.f ,
neur ot oxi city conséquent to stroke, head trauma, and neurodegenerative

di sease§. BACKGROUND OF THE I NVENTION 15 . - - Pol y(ADP-ri bose)

pol yrer i sesFIEEBRPE THRINVENTIONzynes found in al nost all eukaryotic cells,
catal yze the transter of ADP-ribose units from ni coti nam de adeni ne

di nucl eeot i de ( NA®-invensionperielns te cempowrdsthatiiahibis, poky(A RR-siboedponsi bl e f or
the formati on of protein-bound |j.near .and,branch ono- ADP- ri bos

pol yrer o ABDYE e hrebis AR 3B t A datr B A LT SBn o Pt KOPEROGS s )
can be i ndygedeayingQudiNVormpdiad Phe alkenabh Slso PARRS HeSuse dFS WARY

i oni zing radiation; oxygen free radicals, or nitric oxide . ‘Because

t hi s cd0l uliaphéniaceativa eompasisémesrandrtberapauticsreatiaeants atefl furtpotentigtiorepfi r of
DNA strand breakage in response .to DNA danage caused bty r adi ot her apy or
chenot her appti-Gapce sherapigs ??%HS@'E‘@P phaeyratox ity foBsqaSRt 1g7strokeead| ops to
various ty 5 j Consequently, inhibition of PARP may
retard int B’%@gﬁrﬁﬁa?%%%%%ﬁ?@% gsn'hance the antitunor effects of cancer

t herapy. Indeed, in vitro and in vivo data show that many PARP inhibitors
potentiate the effects of ionizing radiation or cytotoxic drugs such as DNA

met hyl at i nBAGKGROUNPOE{IFEINYENTEONor s of the PARP enzyme are useful as
cancer ,chenot her, jcs. 30 Jn addit. it has been shown.t hat

i bi 45on of | PRRBUALIRGbee) pebictizi LPABRY), ucle epEmpeSibn d Afast el endr es
et al.) "I %ﬁ-@ﬁgt&ﬁ/ %Al\%'p@a&lglzé‘mé thans P dF ADribYseludfs from nicotinkideaddning003

Acti vation of ose) Pol ynerase," J. Cerebral Blood Flow Metab. |
7: 1 | 43- 114inycldotide TNA D htompcléaPAGReptariprateins pandee tdspensibleSubtheant i al

Neuroprotection,in _Cerebral Ischem a," ridge althtech Institute's

gogz er ESSS%BW‘%@E}P@ pm&m&gndﬁiggrvﬁm%mw% "'&ﬁ?gg@ﬁpﬁrﬁes. Sept. |
-24. , . f.: ge is

bel i eved t(;\ %ﬁgg&aéfgﬁgpian ;‘ﬁ% c%tlfghﬁaetgﬁ“ﬂ%gc}?ﬁntb 5)téicst }f:g%g@cgcga

t r auma20 andNwk strastEbrenles @fter\eg pesusemsehemoiiviapys ictdring eatilyor oxesa frée anount s

of NO produced when the NO svnthase enzyne is activated as a result of a
series oj__.&@?ﬁ%oirﬁltﬂP&?‘w(W)t he rel ease of the neurotransnitter glutamate

from depol ari ze : ' 20Si " A i hose) .

Pol yrrer ase. Revi SeEaie U REMMAEADPIEESE dby proseled isptardtvil BETEReir |
Neur odegeneF BINA Btraidcbresidge lif Risporisets DIGA damagd tAausbie by eadietRedpyve Agents, "
Ann. N. Y. Acad. Sci., 366-379). Cell death is believed to occur as a

resul t of ehemetherpp) ibcameontgbmal theiresistancathatioftgn davelops 19 veriauatypeszed
PARP reaction. Therefore,.. i nhi bitors of PARP enzyne f ul
i bi £or s ChraneEt o areemitBiy dohider vt ARp ey refped ipiracaliar DR

neur odegenggi A eAhaRIIRE antitiioPeffectt BPERICE! Merapl. BiRRaSHOM)S aﬁc?i;? usef ul
approach for treatment of conditions or diseases associated wth cellular
senescenceyiveulata shewsthainmany R4RPtihhibitgis pdientiatd the effe4\@P iomizinp eadiatipml i ng

of DNA damage. See, ,e.g., U S  Patent No. 5,589 483, which, describes a
net hod to eg?léﬁ@xa%@vﬁ f'&‘rf"éi)ﬂﬁd“?fgﬂmméP&?qt%e%ﬁ@&:t“}m?@@@f&q l's

conpri si ”gF%‘i{ﬁh%izi{gﬁra@fggse?ultﬁ%ﬁﬁ%?%Lﬁa‘{h'e}‘dgﬁﬁ{i ctive amount of a PARP

i nhi bi tor I's” under “condi t'1 ons su at PARP activity is

i nhi bi3ed. Hence addifibh)iit RasSbeeh shdven BARIABITVHRf RPARPUSIOdted fRSIE@ARQULI CS for
skin aging. In yet a further application, PARP inhibition is being explored

at the cli hradminjpranafier stooksy (Endres etialy,cllsnbemic Bugin injuryl is Mettipted by the di abet es
mellitus in susceptible 25 individuals (Sal deen et al.,

"Ni coti nam de-i nduced apoptosis in insulin producing cells in associated
wi th cl eavage of pol y(ADP-ri bose) polynerase,” Ml . Cellular Endocrinol. (
1998), 139:99-107). PARP inhibitors shoyld therefore be usef

di abet es-prevention therapeutics. PARP inhibition is also armmmmﬁmwmmmmﬂ
treating inflammatory conditions such 30 as arthritis (Szabo et , .
"Protective effect of an inhibitor of poly(ADP-ribose) 2 10 J~ 1_ 2003

synt het wease in coll agen-induced arthritis,” Porrland Press Proc. ( | 998),
15:280-28 |; Szabo, "Role of Poly(ADP-ribose) Synthetase in Inflammation,”

L OA NN ~r~s oA - n o o . T




__, telonmer_e length mai ntenance, have a catal ytic domain thltnl-'JrULzona
strikingly honol ogous 15 to PARP and have been shown to have PARP activity
invitro. It has been proposed that telonere function in human cells is
regul ated by pol y(ADP-ri bosyl)ation. PARP inhibitors have utility as tools
to study this function. Further, as a consequence of regul ation of

Lol ormer ase. AGhatlohvorPort AT RaRRe WU J! &5 MUL Y fetlh! || LY 2
agents for reguﬁ ation cel 1t e-s an, é.d., for" G589 n'Cancer t herapy to

shorten the;20143-1 €55 P99 79fZHangDrRARP Inkitbitiog R dsblts iarSubStantibl - agi ng
t herapeutics, since telonere length .is believed to be associated with cell

senescence. NeunoprmteationaniGenehirak Ischenuh, "RARIbridge MeadthvechHostitateinPonfereBanasi k
et al. ("Specific Inhibitors of, P ADP- Ri_ bose) Synthet ase. an

Tbno( ADPR HOL4FyE Neer it dgir: ewaimbtapeniic CRpor ey Sigh | braba ot s

exam ned t h N, PL L& NG IpVAl ot ent
of whi of ey §o: Nerae) ) Th el tiiicR I PARP b EDNR dainaed g Bl yed B514F ol

2- ni tr o- 6( Shrthebelhdedth conkzqeentan Strdkes tield gy, and geurvdearrerativeidifeaseset  al .

reported the PARP-inhibiting activity for a series of benzam de conpounds
(U.S. Pat enlPNrois d3mpged by gxcessive amoyntsief N prastused whem the Nesynibase he DNA

oo on (10 i afdied 4P REMP LY BT e el tiated B e i Sthe ™
t-p-~~. 200RurdtdrBiiién Qi@malURbinRpbRRz&Pne VO Rkt E0si eHt eP&Y(RbP-

reported PARP inhibition by a series of dihydroi soquinoline conpdunds
(" Di hydbfoi sRibose)dRalyraeraseReviBied:gA Newl Relenfoh es iQid Ehzymeéle RABPr IneslvefeRt ent

I nhi bitors of Pol y(ADP-r.i bos Pai rase, " Anf|-Cancer Drug Design (199l
)y, 7: | 0o7-fguro eRergtionand ké\%’ %gﬁmofse%f EﬁSﬁ@C CUSARIOISHNE BB of t he

. i ) st P LS O .
B of ogi cal APh 32T, Acdd SpF HBETIP Bl el i B8R 1 opc B JT8h Flergy
Pol y( ADP- r i deptetjonRe I NADF éscon6iiABPhy thelenzivhid-catabpaed PARISARAcHSH. | Theefore,

10. 1021/ mB80273t. S0022-2623(98) 00273-8; Wb Rel ease Date: Decenber I,
1998) . Nendphiutessof the FARR enzyme are ysefulaghibitorssofdieproieyieityirenseangsbtihds t hat

are 10,pote P iLnhi bito ecial.ly.tho t hat have physical and
chem cé? proﬁ&?’ﬁlf%g tglg\gﬁ, é%#'ge"frgég%ﬁg'%hﬁggﬁﬁ% il applications. SUMVARY OF
THE | NVENTI ON . _Furftfer PinBibitidn 6MMARPisROultd e dl usefifl @fprbactCReattbat b at
function as potent 15 pol y(ADP-ri bosyl)transferase (PARP) inhibitors and

are useful coaditioss apdiscasss assosiatest with geltular sepetcares: sush asakincagingind t he

[ ti f, t ff f stroke, h ) d d ti
oo o e L PEA Ry kS S BR800 M BBl v
in conbi ”atﬂ,%b,%i@vr@{:\iﬁd&’&ﬁ%é D ehet b Wt tenddRENREeSpan AHd ﬁ’r&ﬁf&‘eltﬁ'e ctaﬁdhl‘é’('yeca”’

irinotecan, or tenozolomde, and/or radiation. 20 in particular,
presen0i nwdfrellp comprising @dinénistering a niperapwitically effiectiye asmoaht of a PARP. : fornul a

)T Rz™TI™X Y ~R~- R4 N R (L). wh in: R_is:.H .25 hal ; ;4
L IO Sobialaniame pelismmder Sabdliont pich thiBARP Bitiyyie ibipkayence,
cycl oal kyl ,; %ﬁtSFs%%ﬁ% ?ﬁ'llﬁﬁe%:z%ﬂ{eydre udfurti P&R[c)é lfo%@g{t

.g.,
unsubstituted or subs h one or nofe substi ng sel ected from
hal ogen, In yet a further application, PARP inhibition is being explored at the clinical

~ level to prevent development of insulin-dependent diabetes mellitus in susceptible
25  individuals (Saldeen et al., “Nicotinamide-induced apoptosis in insulin producing
cells in associated with cleavage of poly(ADP-ribose) polymerase,” Mol. Cellular
Endocrinol. (1998), 139:99-107). PARP inhibitors should therefore be useful as
diabetes-prevention therapeutics.
PARP inhibition is also an approach for treating inflammatory conditions such

30  as arthritis (Szabo et al., “Protective effect of an inhibitor of poly(ADP-ribose)



hydroxy, vitro, and am no, al koxy, alkyl, and aryl groups 5 u SHu
or substituted with one or nore substituents selected from halnt r\jm- ma

hydr oxy, vitro, carboxy, and optionally substituted am no and et her groups
(such as OGaryl)); or -C(O-R, where R is: H an optionally substituted
al kyl, al kenyl, al kynyl, cycloal kyl, heterocycloal kyl, aryl, or heteroaryl
10 group (ﬁnﬁh | Qe & argiits i o) | IBgti tuents
sel ected from ?‘l%ﬁ%gplﬁ& é;‘g‘{rxﬁx@ﬁ VIitro, an?lﬁgép;%g@?]‘géﬁgﬁgf%%@?@g?’oups

unsubst i t uSgdboo f‘Rehhﬁ‘ﬁﬁoI)t(h@FWbbét) Syethetaserior lnflambaitioh eHitrs). Bibekdred from
hal o, hydroxy, vitro) and amno); or OR or NR R'o, - where R and R' are
each i ndep&¥38ht3ISP(1rlo}9;arzabp et YnaProfectonAgainst Paroxymisgiteyinducedkeny| |

nsubat] ¢ o EEogrsLdniyet FeErBi e ER sl Wb Rinte AR e 8088 a7 om

al kyl) sl kepyhetadd ¥ PRY, wafaygk&&'dsy'cszsﬁ?@eg@seﬂ)%m). Akb,mﬁi%@lo&e&rfr oaryl

groups unsubstituted or substitute one orf nore substituents sel ected

f rom hal ogtherefaf® usgfil axsherapeutics foamflagymatory @nditionand aryl groups
unsubstituted or substituted with one or nore substituents selected from
hal ogen, hydr ox{nhibition gf PARP hastusefylness fos pretectian againshmpecagdielijsshemi - i s H

| kyl ; 25, R3 is.H or. al - R.is k | kyl :. Xi sQor.S; '
( CraRo) ( cromuaEBetsisinh B PHigangfi o . eref PR BBl Ayt isgipnand o o
are each i psheadiee ijhy By MandfobRAkirmida) dnvinkibet bf pd1gda BPkbosepl kenyl ,
al kynyl, cycl oal kyl,; heterocycl oal kyl, aryl) or heteroaryl goup (e.g.,

unsubskd t usysshesases UbgrdiavasadanResgarohd 1997 )ndo:205-2b8) i Theesfore, BARFCt ed from
hal ogen) hydraxy) vitro, .am no nd |ower .S al kyl , | ower al koxy, oi~ aryl
groups unsiABEION REEs I%%W%’L??é@fdwvtaﬁ%ﬁéﬁwx%re substituents sel ected
from hal ogen, h P hhd X eiapd

YHE PARP Midifyr 2Fmany Menside u%fg&@%@b@e&%@g@%t

I ndependently H or an opti onal stituted a enyl, Kynyl ,

cycl oal kyl tankerasgspefivhdsihd yd theaelymerio protéin/RRIG I panegatige fagalafer. ¢f. |,
unsubstituted or substituted with one or, nore substituents selected from -
hal ogen, ...niglamsey length maintepange, hayma catgligic domajin that is\sirikingly hemnolagapsay v
group ns ' | ' or . ' | ected
7t om i3} ogirr ARP 4hf ¥ ved bbb REVPARP ARV VI, RAES i BRigRsE C°1

are each HhaR&ldrierd @inctios U hirivah telts i hegitated BY poly(APRLHBMRyI)sticH. SPARPTr ect ed
to pharmaceutically acceptable salts, prodrugs, active netabolites, and

sol vat es ofnhihitons barepiilitas toplsetp study dhis supasiond Fupher, Ava terseguiencelof i ncl ude

%2,? ﬁ;l \_merx%gllﬂaﬁog rclyg tell?cl)mgr%ge aec%ﬁfri]tyibr}quﬂ(%js%p H\&P%ﬁ"}lugl 3res"%hcfn§18 r}Tx]avl_le Lzlgli%'nads
agents for regulation of cell life-span, e.g., for use in cancer therapy to shorten the
20  life-span of immortal tumor cells, or as anti-aging therapeutics, since telomere length
"7 7 is believed to be associated with cell senescence.
Competitive inhibitors of PARP are known. For example, Banasik et al.
(“Specific Inhibitors of Poly(ADP-Ribose) Synthetase and Mono(ADP-
Ribosyl)transferase,” J. Biol. Chem. (1992) 267: 1569-1575) examined the PARP-
25  inhibiting activity of 132 compounds, the most potent of which were 4-amino-1,8-
naphthalimide, 6(5H)-phenanthridone, 2-nitro-6(5H)-phenanthridone, and 1,5-
dihydroxyisoquinoline. Griffin et al. reported the PARP-inhibiting activity for a
series of benzamide compounds (U.S. Patent No. 5,756,510; see also “Novel Potent
Inhibitors of the DNA Repair Enzyme poly (ADP-ribose)polymerase (PARP),” Anti-

30  Cancer Drug Design (1995), 10:507-514) and quinalozinone compounds



In a preferred enbodi ment, the inventive compounds i ncl ude thqsﬂ Q}U-heﬂ@ﬂﬁc
formula (I1): O 1 (CHZ)PNRa(II)Wnereln 25 pis 1 ar S

al kyl; 6 10 J UL 2003 R =is halogen or an optionally substltuted aryl,
al kyl') al kenyl) ai kynyl or acyl group -C(O-R as defined above; R' is H
or alkyl; and R" is Hor halogen; 5 as well as pharnmaceutically acceptable
sal t's, progmiftatio swmmaﬁ&@ml wmsu@edzﬁ%af@wﬂ &fpoﬁeglmafmmg In
preferred conpoun s of the formula (I1), are each in ependently
sel ect ed f bgensetigral dmydwisoqmthom&wo&ﬁmmﬂk V‘thMoquanmilmas |§he:iDeagned to
conpounds of forml a @fg&) where R’ are each H .and R'- is 10

opt i onal | yasd,Bxathesig ey Serigp of P @%h’d‘hkhi@éiﬁﬁ Raly(ADRuihose LB lpmeEase.S

or ot cr e AibGERP Ak PEUER MRS BPOYTHTL i A SAVR Ry o700 1,
and R "s5i s pARFOERBiteFs (Tithé QiimhzolineWss K‘tk&ﬁ%ﬁéwodlﬁaggmeﬂmtﬁer preferred

embodi ment, the inventive conpounds include those o generic fornula
(111) bel oS/ynt;hssxswid BidogibalrRreperties ofQuinazodmednbibitersafithe DA Batpaigs) acti ve

bol d I he f HO 11
Wheroin. - FEBzYe PoIDABBGresebboixmemsk (IARE] d Aird. GhapynaSARSEIGI kyl
het er ooyt ekl imPbads¥So0RLa0R G006 . s OB R MDY Bl ceflel 1 51088 Lt o
tituents sel

with one or mare substi ted from ogen, roxy, vi'tro, am no,
and al kyl and aNghetelesk shese L8l 4 heedeor malsumwuwécﬁﬁpdurtd@ tedi@redr nore
substituents sel ected from hal ogen, hydroxy, vitro. and amino; R6 is H
hal ogel cpetgat PARP a‘ﬂllbltWJ eSP&‘FXR'éY]SHOSC thak hane physical and dyemicalproperties

het er ocycl aI kﬁff 4 group unsubstituted or substituted
with one o S ﬁ%‘ﬁ‘[cg (ﬂl@i ¥t r om hal ogen, hydroxy, vitro, am no,
and al kyl and aryl 7

SUMMARY OF THE INVENTION

.- The present invention is directed to compounds that function as potent

15 poly(ADP-ribosyl)transferase (PARP) inhibitors and are useful as therapeutics,
especially in treatment of cancers and the amelioration of the effects of stroke, head
trauma, and neurodegenerative disease. As cancer therapeutics, the compounds of
the invention may be used in combination with DNA-damaging cytotoxic agents, for

example, topotecan, irinotecan, or temozolomide, and/or radiation.

20 In particular, the present invention is directed to compounds of the general
formula (I):
R2
|
X« No
Y
' N \ R1
/N
4
R S
wherein:
R'is: H;
25 halogen;
cyano;



10 J I'! L 2003 groups unsubstituted or substituted with one o r
substituents selected from hal ogen, hydroxy, nitro) and am no;F' QD‘R’L Z—QQ?

al kyl; and R~ is H halogen, or alkyl; 5 where Rs, R 6, R" and R 8 are
not all H In preferred conpounds of the fornmula (111), Rs is substituted
phenyl or (CH,)garyl, where q is 1 or 2. In other preferred conpounds of

nvention s al s’ direct edit UL URHIHEEREL ahTh AR sPI0RRE L ona.

of formula (1), (I |peterBEydidalkyll dryl, O hlrcRIMMIEREE e £ 2hhibsiafArabl e salt,
prodrug, active net abolite),’ or )éolr\ﬁl,ate t hereof  in gh’% manuf acturé of a

medi canent for i nhi bisubstitufdRFitle ome/oremearct substityentd bedeatedrfrommikdogdn, t he
invention are potent PARP inhibitors and preferably have a PARP-inhibiting
activity correspondi niiydrexya nRrqnd gmingviatoxy calkyl, and aryl groups paRP, enzyne

i nhi bit | . Th i o0 i 8. ' t t hod of
botent i 8t g the oyt CEBYFRRba S HEHRiA: b oHEbE Ropf St icel” 10 ©
conpri si ng contact i ngr&m Hafogéh [y deskye hitRs; thrbexyirand WptiofllysuRiiResdd of

formula (1), (Il), or (II1)) or a pharmaceutically acceptable salt,
prodrug, active net abmhinpapd ethes gtoups tsuchas Oedryl));wr20 conbination with a

cytotoxic drug or ionizing iadion. The conpounds of the.inyention

preferably have a cytot oxi'é@g' olwg’ﬁfq ti‘so?ﬁ ‘?Rﬂ"t”?ﬁXé}"Psé%S%aﬂWb to a

PFjo of at least 1 i e ald esent

invention is also di %é%@é%%ﬁﬁ%&%ﬁ?%%ﬁdggngg?il’?“?g%ér 3%%?% ng an

ef f ectilge PARP-i nhi bigroug(egpumsubstituted oo spistinded fvith@nhmor andre yubstikdents 25 or

(1), or a pharnaceuti c?l |y acceptable salt, prodrug, active netabolite,
qdef'\{o

or solvate thereof, ts6if mvhalegen. hydraxacritio; aminoyand alkyl and &ytarri er

o T | et 88l S8y RN RE BRAUYAA Bul B FEVERsRRRpgPD: o ot e
patient, the therapeuelestdditdif HaloCRYaIbX S initgo, an iakiihd)n 6r BRRP of NR/HRACE i Vi Ly
in the relevant tissue of the patient by 30 admi nistering a conpound,of

formula £1), (14), orwlére R’ and RY° prespanh indepéndgnily Hoor amaptipnally 2003

t | It d ti t it | te th f.l
Such ¢ 8 apeut i ¢ | nt bRl sk R batonsL s pRki RsferedRlSM ATl on. t he
effectiveness of a CydrifeR¥odryirttp Qg AtbubithtticaRy s@iiinited WathGsheld? morgaMal

in the course of therapeutic treatment is inproved by admnistering to the
patient, e.g., a namsabstimes setededfromradiatinalkenyl,atkyafyl exycloatkyl,

PARP- i nhi bi ti t of d f | 1), (11). L),
phar aceut] cal 'y acodiEBREIENT, b 8 beraDH ETRUSn SN o Soi vt
ther eof ) i n con] unct |l il SLIRARALIILIR Fh ORI O Uo or

radi ot herapy. Anot her therapeutic intervention net provi t he

presen0i nvention i s hdréx nitel, amimg ahd alkghardtargll grogpd ursebsitorRdes
associ-ated Wi th skin aging in _a human) conprising adm nistering to
fibrobl ast cells in tsHBstited vityonerar aeqre substingents; sslactadifremy halegent of a

Calt, prodrug.  act vavaKyphte, B opldnspy SpuRearhigRoutblEd, |1 CrLopt e €

t herapeutic intervention nmethod provided by the present 15 invention is a

met hod for reducing the neurotoxicity consequent to stroke, head
R°is H or alkyl;

25 R’ is H or alkyl;
R*is H, halogen or alkyl;
Xi1sOorS;
Y is (CR*R®)(CR'R®), or N=C(R®), where:

nisOorl;




trauma, and neurodegenerative diseases in a manmal by adni nister] §o HjL 2003
effective anount of a conpound of formula (1), (I1), or (lI1l), or a
pharmaceutically acceptable salt, prodrug, active netabolite, or solvate
thereof, to the mammal. The conpounds of the present invention provide a

t herapeutic approach to 20 treatnent of inflammtory conditions, conprising
admi nistering an ef fective RAGRYR® ade eacH indepaideatidy of ard 6ptidhaly(substithield) -

or (I1l), or a pharmaceutically acceptable salt, prodrug, active

met abol i te, or sol vat elkyheaillkenfl, alkyrylpepclaalkyli hetesmycwhlkyl caylhent . Yet a
further therapeutic intervention method t@’rlsqvi ded bli/ the present invention
Hng by “’é@fg

is a cardiovascul ar t RelEEIBlEreumts: &e tittest eté WHBONS\AEEIATAI al 25

i schem a and reperfusj N MY C i,S adm.ni stering to
the mammal an of et VERUHBbEse s SRR apt AR, ol iR, 3pg 04

(I't1), er a phar maceujikgRIdweradedBl, 3 lafy1ebips RisadstititedBrisubitiRb gl i t e)
or solvate thereof. The present invention is further directed to nethods of
synt hesi zi ng the tri cond oromansrspbstittientsisefeotediftem hialogenhleydrbxy anitro, and

4- car boal koxy indole (l1V).is .converted 30 to an internnedi ate

3- subst i t ut ed- 4- car bd#ME@k#Andol e, thereby incorporating the 9 -1-g-

~1~:- 2003 intended ring c TQ.R?R . 1 (A’ i .
nitrogen atom usually in Itilhe o'ri&m o% c%ﬁﬁéﬁ%@%ﬂ}&%fﬁ@}ééx}p?tfog%lg“s#dgﬁg{i?donal
groups, such as for mdikyll alkenyl, alikgyyheycloalikyhdreadrodydbalk g adAp@si tion in

this step. The vitro group is reduced to an am ne and cycljzed upon the
4- car bbl koxy group ileterAaryhEEPH 8y HUbHHBted OF suBstined gvithanesof mpeg/cl i ¢

het erocycl e. The synt b r r ri i i jon at
N 1and G2 The 31 ShfeiiPiIgtey ok hifob Qe I ABER, rife SEARNIAEENE
ni trogencont ai ni ng i rfieyRdicahkax9f atdaryl popk vasubtidkes onsititibitdd Ramds,
such as the conpounds of forrrula'&glql). R2 i C02alkyl ON Y/~ NR3 R4 R 3
10.. - (1V) (1) DETACREPrBRSCRstitotoselqged fimpeEkalpere. AxdrprEritoRend
EMBODI MENTS 15 PARP-1Lnhihiting Agents: In accordance with a convention used
in the art, the synbgp‘l’lols used in structural fornmulas herein to depict
the borgl that is the poi nwhefe Rf tRf RiERE aoél R tage pattetyRbis motibst i t uent to
the core or backbone structure. |In_ accordance with another convention, in
some structural fornynsubstiaied phamyd car bon atons and their bound 20
hydr ogen at ons . : | 1&1 & ' Tl ek yl

The g&%hnggf Esy;{l?dg&ué(ctgc‘?Pdeéﬁa?ﬂmc tiall agfggé@tégﬁﬁss P?odlﬁé!‘

group, ~ repres roup, represents a cy oup, “8tc. As

used her eiautivehgethtsslites, ahH ¥blvatep afsuch ompolire: Foefedicd abgipoudicofithe 25
(l'inear) paraffinic hydrocarbon oup (saturated aliphatic group) having

I
from1l to fpmuhir(bbimchld@rmoswhemﬁénad R’ appeach indopansienidn selaeted fioapHesent ed
by the,forpula ~H k,.,, where k is an integer of from1l to 10. Exanples of
al kyl §8r ouz{;ﬂjrqs%i ‘lnﬁtgp'il;'de 10
In a preferred embodiment, the inventive compounds include those of generic

formula (II):

‘wherein:
25 pis 1 or2;
R'" is H or alkyl;



10 J UL 2003 nethyl, ethyl, n-propyl, isopropyl, n-butyl, iso?;pylbplé‘_r%pga
t-butyl, pentyl. n-pentyl, isopentyl, neopentyl, and hexyl, an h

al i phatic isomers thereof. A "lower alkyl" is intended to nean an al kyl
group having from1l to 4 carbon atons in its chain. 5 The term "al kenyl "
means a branched- or straight-chained ol efm c hydrocarbon group
(unsat ur at ed al ppehat,l i . ining 2
to 10 carbons iﬁ pfgislhl%fgigli %&Egg%% ary ?@T%‘ﬁgﬁgﬁ i ﬂgfﬁéﬁeggﬂgﬁ‘ﬁ’ ypﬁﬁcgkenyl)
2- propeny! groupbG{@pRRI’, asdefinedabdve;i sobut enyl , and the various isoneric

pent enyl s and he;enﬁ;r including both cis and traps isoners). 10 The term
"al kynyl " neansRa 1§ ;and strai ght - chai ned hydrocarbon group havi ng one
or nore carbon-gar.b triI | e bonds, and having from2 to 10 carbon atons in
its chain. Exe Idf@%ﬁh&f?ﬁfps i nclude ethynyl, propynyl, 1-butynyl, 2
butynyls apdwin _a?{@%a@emawx&cepmmeéme prdRlgs. £HVE AT Rlites. §hET S tO a
saturated, partially saturated, unsaturated, or 15 aromatic, nonocyclic or
fused or nsolvitesefbupbympoinds, ring structure having only carbon ring atons
(no heteroat ons non- car bon_ring atons Exenpl ary carbocycl es

i ncl ude cycl oal kyﬁr?f%sriewcs’"maﬂ&&ﬁ'Baf%wﬂw# Ryrandds” angrgacher m

"het erocycl &' f en rtygall e nsat urated, or
aromat i o HESBEGERE s B A ned L Mt oA, B el L e
havi ng oned#é:ted tothfholRaLs ORMAIR (B MerRieR fah8R'Nare GacifAda REXENP! ary
het er ocycl es incl ude heterocycl oal kyl, heteroaryl, and

het er otfi/c| optidnally sehstitused giyl.gndup phapnaceyiicadlyl dcoeptadasalts, pradmegsndaivet o mean
havi ng. =t BELPOBS ARG P =i oF BORLFHBRP ARG ML R LR CHEP LG BFmy
Exenpl ary | eRro J b L Yl

cycl opent e%@b&g’%?stﬁg?w méi/[él éé%gg?y?g%ﬁ%%ﬁ%? qgﬁé%gﬁxtl ﬁ%l nty , mand i ke
groups. A Sutstirtedcargl oal kyl group” is intended to nmean a non-aronatic

nonoval ent, nonocyclic or fused polycyclic, ring structure_ havjing t ot al
of from3 to 18indngthespesfere %PE@M@Z@% B ventivs compounds incBidethess ofr om

nitro ) Y | es of
et er iy 1 BEIeRE RorRAE AT bptdh, ad et % pdephbcp At oo B Sy BroSHREE) B3, 1)1
pi per azi nyhctiveahfivalitedy hnd $divatedthefedfi nyl , aziridinyl, and |ike groups. The
term"aryl" means an aromati c nonocyclic or fused polycyclic ring structure
having a total of from4 to 18, preﬁe\rably 6 to 18, ring carbon atons (no 5
het er oat ons). Exenpl ary aryl grg | ude phenyl) napht hyl, anthracenyl)
and the like. A "heteroaryl group” i ted to mean an aronatic

nonoval ent, nonocyclic or fused lic, ring structure having from4 to
18, preferably 5 to 18, ring atpns, [in§ uding from1l to 5 heteroatons

sel ected from nitrogen, oxygen) sulur. |llustrative exanpl es of

het er oaryi groups include pyrr&'$l, tﬁi enyl, oxazolyl, pyrazolyl,

thiazolyl, furyl, pyridinyl, pyra2inylRVtri azplty! , tetrazolyl, indolyl,

qui nol i nyl, quinoxalinyl, and the like. T he term "optionally substituted"
is intended to Whefe@ate that the specif ed _ group is unsubstituted or

substituted by RS ,rhaqgéeen, o 'attmg ly?, a ue%%i},'aﬁkuy%%Scycllél)gllkgfﬁ%e{ebgcycloalkyl,

20  aryl, or heteroaryl group unsubstituted or substituted with one or more substituents

selected from halogen, hydroxy, nitro, amino, and alkyl and aryl groups unsubstituted
or substituted with one or more substituents selected from halogen, hyvdroxy, nitro.
and amino;
R'¢is H; halogen; cyano; or an alkyl, alkenyl, alkynyl, cycloalkyl,
25  heterocycloalkyl, aryl, or heteroaryl group unsubstituted or substituted with one or

more substituents selected from halogen, hydroxy, nitro, amino, and alkyl and aryl



15 optional substituents are expressly specified, in which case%hhiuigmg
indicates that the group is unsubstituted or substituted with t i

substituents. Unless indicated otherwise (e.g., by indicating that a
specified group is unsubstituted)) the various groups defined above may be
general ly unsubstituted or substjituted (i.e., they are optionall
subst i t ut edETOMPS HnspRstisutedor subsiituted| vaths om on mem@stlmngwslqc om
"substi tuenﬂ"l or "sai{at abl e substituent” is intended to nmean any _
substi t uent 4856%1'@ W’t”ﬁ%ﬁ" T30 ecogni zed or readiiy selected by the
artisan, such aspitiqughafiQptiqge testing, as being pharmaceutically
suitable. Illustrative exanples of suitable substituents include hydroxy,
hal ogen (F, C1, 1R"ois B[halogm,orailkylt , acyl, sulfonyl, mercapto, nitro)
al kyl t hi o, al koxy cyc]soa 6 El),) het ar ocycl oal kyl, aryl, 25 heteroaryl,
carboxy$ ami no (pheseaRy, RéeRorand B.° asg natalkHar y) , carbanoyl, aryl oxy,

I

het er oaryl oxy, a thi o , heteroarylthi and kihke (e. g.) .as illustrated
by the exenpl ar xmqago%%%}ci{s@gt&h%@w%(lhgﬁhMu@&g@ﬁ@%phwh% are
seen from ey ¢ Répe gnjpglu@_ds that follow Preferred optional
substituent's fdr "al kyl ahd aryl groups in the conpounds of 30 the invention
i ncl ude hal ogenslnarbergprgfermadozopspoutsip of ttel foymplag 11), Retlisfsabsiautbd bi t ut ed 12
10 JUL 2003 al k# grou s are perfluoro-substituted al kyls. Especially
preferred PFYRHIEdaBdiituents for aryl noieties include hal ogen, |ower
alkyl,1gOH, -NO_, -CN, -COH, O lower alkyl, aryl, -O-aryl, aryl-Iower

al kyl . - CO, cH3, Thepresent inventiandrialso digefed to gyseigf an sfiesiivejamaungof a OCF3, and
the like. QAsybotiRi Sifb@SUIBRY, @), %0 (08 0P a@ihaiaclutiyally Heséptableasithyroting,
substituents form ncg)_a‘bri for ex%rrpl e -0 C'_I‘f%}é%Od wher.e .z ‘3? an

i nt eger of agtivegnetgpolie, of' s thegpof frst Pﬁ’f%ﬁ'&‘?ﬂgr{‘:’@ 1 '%F%'Hﬁﬁ%rdﬁ'af et is
converted pPARErefiie At0BY. TRl camduhdooithe inveyticohregiojeit AR inhibitors and

nmetabolically, to a specified.conpoynd that is phar inCal | .10
A ~act] vePAEBBIAYES TAR Ao B s soB Y Reae) Sa st ot S3F i 8
product_ pr pdReeshzymednigbitiortasnl.i smin the body of a specified conpound. A
"sol vate" is intended to mean a phar maceutical |y acceptabl e sol vate form of
a specified co . Al i i f i such
compound. . EraeBftskREinveRlioh R ie: Bl ol b AT e o i
conbi nat i arytefiokivityaifer ¢ytbtoxiic dpreopannizingaatimtioh, camprisimme gntiIVEE, cedis hy |
acetate, acgtic id, or ethapol am ne. "ph ceutically acceptable salt”
i s intended B“ﬁ%gﬂt“ée agppng ?c?@%%&fﬂgnﬁagﬁomaf?l@f%r&i veness of the
free-aci d farbasRiibany alediifle SRRGDASE, £SARINATLANE i i
phar naceutqylgal 'y slui tgg?(fé? Exgrrpl glssr of gbhar rraqgéelglt)i cal (fr;}%gv&t:iglteﬁ?lf’emsal ts
i ncl ude subfritisgjonpyith sudyftatoas divigsulifziag radiatién.t The chnpomddstofthe

phosphat es, 20, nono roogenphosphat es, di hydr.ogenphosphat es, .
et aphospiY SHOR PSRRI BrE &5 telhrGHy aetenlini Gheciialy dogrepiding e BF os,
pr opi onat %?ﬁt FRsPN AR Syt StBRI A fRdntiafibh W@y es, formates, isobutyrates,

caproat es, heptanoates, “propiolfates, oxal atés, mal onates, succinates,

suber at es, sebdldmt@ssernft umeandiondy alraldi@tied to pharymeedtick dompbdadapnhexyne- 1, 6
di oates, benzoates, chl orohenzoat e,%, . et hyl benzoat esgwgi nitrobenzoates) 25
hydr oxybeRODRISDE ARcAffrskiys Sy RhriBRibIthg: amgunt @§a cempepdpetormula (1), (1),

xyl e ui e B‘%H}\?l I‘Ee,%)c r.ankona . Qu ,
citrates, Bf)gg)’a%eas, y ﬁgl?tg‘%(a?/ u yre@!tagfsé?éh& @ggﬁgé%@c rpg'tgﬁérflét?éé%go"f\t'a?é
net hane- sthetebfatogathep hatton phatinizveatiesly avogitibialcamter thapefof onat es,

napht hal ene- 2- sul f onates, and mandel ates. I f an inventive conpound a a

base, a desir edhganvention dleo pravidgsdherppetdisyinterventions appropriate in disease or
injury states where PARP activity is deleterious to a patient, the therapeutic methods

comprising inhibiting PARP enzyme activity in the relevant tissue of the patient by

30  administering a compound of formula (1), (II), or (IIl), or a pharmaceutically



30 suitable nethod known in the art, including treatment of tie(F(HLb2083
wth: an 13 10 ~tt~ L 2003 inorganic acid, such as hydrochloric acid,
hydrobrom c acid, sulfuric acid) nitric acid) phosphoric acid, and the
like; or with an organic acid, such as acetic acid, malefic acid, succinic
acid, mandelic acid, fumaric acid, malonic acid, pyruvic acid, oxalic acid,
glycolic %wﬁmﬁx@!sgﬁ,ydrb&mg?aaivew&mé @Y soldgledh&¥st) RordlsHaproni ¢ acid or
5 gal acturonic acid; ‘al pha:-hydroxy acid such as citric acid or tartaric

aci d; anm nherapewticintvasionapethod proxided byrthe presentiinventiod; thareffevtivenesici d such
as benzoic acid or cinnamc acid; sulfonic acid such as p-toluenesulfonic
aci d or etefargetorisiirag arragiotherapy,administered fo & mammalinthecawssefund i s an

acid, a degired salt may .be pre by .an i tabl t hod known. .in the
art) incl ?‘HB“E‘F?‘&‘E%’BE% lﬁfmgwgg‘ilﬁggd@élge%f ﬁ) té%piﬁcrﬂﬁ%gggm%mg?l Br gani ¢
base, suc ' Feld B s efhl | et al
R N e L B

sui t abl e &), {),ion (M) dera phaysmacantisally accdptableesdlt f prodmgaaétinve metabiditeuorh as

gl yci ne and_argini ne;, anmpni a; ptjnmar secondar and tertiary amnes; and
cyclic anisebate therael,ds capiyEetion {‘)!éd‘ %ﬂ!smﬁ?" aﬁﬁ‘eﬁi}’}ﬁ?’ﬁi dMEOtas wel | as

I norgani c r%ﬁlJ hﬁﬁgyl ved from 15 sodium cal ciun) potassium mnagnesi um
manganese, °0 opper, zinc, alumnum and lithium In the case of

conpounds, sal t gnothér thedapaiteSintdnaintiah enctiidd Sidvidell by thel preém tipasitiby i hose
skilled in the art that the inventive conpounds, salts) and sol vates may

exi st 10n dof delaping the guschof ¢alksenescprpeyasicidied withskinaaging)in aviman,ar e
intended to be.withjn the. 20 sco f the present inyenti d specified
f or nul as. Cgmﬂqf‘%‘fdémﬂbféeé'g’,g tf’ﬁ@r&ﬁ*\lfgﬁ?lﬁsv‘@ tﬁ% B eﬁ‘iqiveﬁpﬁﬁ “chi ral _
centers. Vx\nﬁxﬂitgrg drfdurft ®0 b Rbmpdafd & BARMK)I) (18, bANANdr Y HaRARRUASAIyBY eXi st

as single ster soners, racemates, and/or mxtures of ‘enantioners and/ or
di ast er eoreceptabiz sals, prodmpnaptive stetabetites onsolvate trenfat es, and mi xtures

thereof are intended to be within the. broa 5 s¢ of the generic
e tur ol &1 o e amofhcr thegapeltinatery Suion fasiad BEaviddR kyt BF BERFRE hovewer) ¢ he
pomor Ap1 s HPGRENICR ifiod B feduBinRRE Rl BloxleiI RbhSAlbit Bdfke, Hol (22

conpound iteaunia ahd Aturodegenarative didedsesin amamihe)l by Rdmisistelihy an effectivenpounds
of the invention are at |east 90% of the desired single isoner (80%
enant i oneramous) eéa sympewrkoffoendla &b () ger (Idh of a pharmagguticaljy acogriable 5o, ( 90%

i s SR SRRl 250 A RS 210, 51 T er oY

at | east 9s nds can occur in tautomeric

forms. In such TS®@mpouhds 6f iheipeieednidntion pedidé a tiepapdutic apgroaeic@passed by
the structural formulae. ?he present invention is directed to the follow ng

PARP- 2Rhi Bfeatmentaod anflammatomy eenditionss canmprising admiaiskring 3n effegtive amompt N R4 °
3 R(H —w:of a compound of formula (1), (II), or (II), or a pharmaceutically acceptable salt,
prodrug, active metabolite, or solvate thereof, to a patient in need of treatment.

Yet a further therapeutic intervention method provided by the present
invention is a cardiovascular therapeutic method for protecting against myocardial
25  ischemia and reperfusion injury in a mammal, comprising administering to the

mammal an effective amount of a compound of formula (I), (II), or (IlI), ora
pharmaceutically acceptable salt, prodrug, active metabolite, or solvate thereof.

The present invention is further directed to methods of synthesizing the
tricyclic compounds of formula (I), wherein a 4-carboalkoxy indole (IV)is converted

30 to an intermediate 3-substituted-4-carboalkoxy indole, thereby incorporating the



wherein R, R, R, R, X) and Y are as defined above; and prﬂagmudb,tmﬂ&y
__acceptable salts, prodrugs, active netabolites, and solvates thereof. In
preferred 10 enbodi nents, the PARP-inhibiting agents are conmpounds of the
formula (1) where R= and R are each independently H or nethyl, and
pharmaceutically acceptable salts. prodrugs, active netabolites) and

| vat t fi s . f I [
or (111): - MRerded sl bfik Hetmbingh SuBRERE L EOFAMOUI Boff. wSBTOT ()
Re Ni 154 forflof alifrd gfdup( |Additiohie figctiohhlegroapd, 3bttess RAyPer £0f imed
above, or pharnmaceutically acceptable salts, prodrugs, active netabolites,
or sol vat ebe inverpwated lah ther epesitieniinghissti¢mehhenitrorgroipismaducedité pnamdné 1 11) |
R', R'"'", and R'"' are each ipdependently H or hyl.. 20 I.Ln a pr rred
enbodi ment aﬂf feclized upen the %@@ﬁ?%&%bgf@b‘ﬁﬁﬁGﬂ&g‘“gg‘%‘?@%%ct‘?‘} Yo ﬁﬁ@f the

phar macgut ¢ . bl . i : '

Soi var oo, Eeyelif BRERERER) B 3phinBic Blefiididhpy R ol Wiz
optional | yNsulad L2t THe 3fgtm@io? BRacy! ihtermgddivtes gancBedoneertedosiroped-, t he

i nventive agents are conpounds of forrmula (1]1 }\Iaand phar maceutical |y

accept abl ecertpining intesthedyiges agée mayche indodes witl NaNdbonds. suckess thehere R is H
or nethyl and R s.is.0pti,o0 |y substituted aryl or alkyl. 5 In other
preferred E%BQ?WH%&'QW}%@‘ substituted or unsubstituted aryl and RS is
hydrogen. In other preferred enbodinents, R6 48 H and Rs is substituted
or unsubstituted aryl or alkyl. Preferred conpounds of the invention

i nclude: 10 O --- O\lHHNSQBF“(\ﬂ_“‘.“‘OO, (P QE'[“‘, NCH3~ H3 &, , 16
10 JUL 2003 N \
l R1 — I N \ R1
/< N _
R* ‘ 7N
R3 R4 R3
10 . ] av) )

DETAILED DESCRIPTION OF THE INVENTION
AND PREFERRED EMBODIMENTS

15  PARP-Inhibiting Agents:

/
In accordance with a convention used in the art, the symbol “ ™ is used in

structural formulas herein to depict the bond that is the point of attachment of the
moiety or substituent to the core or backbone structure. In accordance with another

convention, in some structural formulae herein the carbon atoms and their bound

20  hydrogen atoms are not explicitly depicted, e.g., ~ represents a methyl group,

N represents an ethyl group, E>repre:sents a cyclopentyl group, etc.

As used herein, the term “alkyl” means a branched- or straight-chained
(linear) paraffinic hydrocarbon group (saturated aliphatic group) having from 1 to 10
carbon atoms in its chain, which may be generally represented by the formula

25 C.H,.,, where k is an integer of from 1 to 10. Examples of alkyl groups include

10



O/ NNCH3 N i HBCOBri i Br, Oi 5N, , O NHHNCHO
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15

20
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25

methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, t-butyl, pentyl. n-pentyl,
isopentyl, neopentyl, and hexyl, and the simple aliphatic isomers thereof. A “lower
alkyl” is intended to mean an alkyl group having from 1 to 4 carbon atoms in its
chain.

The term “alkenyl™ means a branched- or straight-chained olefinic
hydrocarbon group (unsaturated aliphatic group having one or more double bonds)
containing 2 to 10 carbons in its chain. Exemplary alkenyls include ethenyl, 1-
propenyl, 2-propenyl, 1-butenyl, 2-butenyl, isobutenyl, and the various isomeric
pentenyls and hexenyls (including both cis and trans isomers).

The term “alkynyl” means a branched or straight-chained hydrocarbon group
having one or more carbon-carbon triple bonds, and having from 2 to 10 carbon
atoms in its chain. Exemplary alkynyls include ethynyl, propynyl, 1-butynyl, 2-
butynyl, and 1-methyl-2-butynyl.

-The term “carbocycle™ refers to a saturated, partially saturated, unsaturated, or
aromatic, monocyclic or fused or non-fused polycyclic, ring structure having onlv
carbon ring atoms (no heteroatoms, i.e., non-carbon ring atoms). Exemplary
carbocycles include cycloalkyl, aryl, and cycloalkyl-aryl groups.

The term “heterocycle™ refers to a saturated, partially saturated, unsaturated,
or aromatic, monocyclic or fused or non-fused polycyclic, ring structure having one
or more heteroatoms selected from N, O, and S. Exemplary heterocycles include
heterocycloalkyl, heteroaryl, and heterocycloalkyl-heteroaryl groups.

A "cycloalkyl group" is intended to mean a non-aromatic monovalent,
monocyclic or fused polycyclic, ring structure having a total of from 3 to 18 carbon
ring atoms (but no heteroatoms). Exemplary cycloalkyls include cyclopropyl,
cyclobutyl, cyclopentyl, cyclopentenyl, cyclohexyl, cycloheptyl, adamantyl,
phenanthrenyl, and like groups.

A "heterocycloalkyl group" is intended to mean a non-aromatic monovalent,
monocyclic or fused polycyclic, ring structure having a total of from 3 to 18 ring

atoms, including 1 to 5 heteroatoms selected from nitrogen, oxygen, and sulfur.

11
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Ilustrative examples of heterocycloalkyl groups include pyrrolidinyl, tetrahydrofuryl,

piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, aziridinyl, and like groups.
The term “aryl” means an aromatic monocyclic or fused polycyclic ring
structure having a total of from 4 to 18, preferably 6 to 18, ring carbon atoms (no
5  heteroatoms). Exemplary aryl groups include phenyl, naphthyl, anthracenyl, and the
like.
A "heteroaryl group" is intended to mean an aromatic monovalent,
monocyclic or fused polycyclic, ring structure having from 4 to 18, preferably 5 to
18, ring atoms, including from 1 to § heteroatoms selected from nitrogen, oxygen,

10  and sulfur. Illustrative examples of heteroaryl groups include pyrrolyl, thienyl,

oxazolyl, pyrazolyl, thiazolyl, furyl, pyridinyl, pyrazinyl, triazolyl, tetrazolyl, indolyl,

quinolinyl, quinoxalinyl, and the like.
The term “optionglly substituted™ is intended to indicate that the specified
.. group is unsubstituted or substituted by one or more suitable substituents, unless the

15  optional substituents are expressly specified, in which case the term indicates that the

group is unsubstituted or substituted with the specified substituents. Unless indicated

otherwise (e.g., by indicating that a specified group is unsubstituted), the various

groups defined above may be generally unsubstituted or substituted (i.e., they are

optionally substituted) with one or more suitable substituents.

20 The term "substituent” or “suitable substituent™ is intended to mean any

R adiniad

substituent for a group that may be recognized or readily selected by the artisan, such
as through routine testing, as being pharmaceutically suitable. Illustrative examples
of suitable substituents include hydroxy, halogen (F, Cl, 1, or Br), oxo, alkyl, acyl,
sulfonyl, mercapto, nitro, alkylthio, alkoxy, cycloalkyl, heterocycloalkyl, aryl,

25  heteroaryl, carboxy, amino (primary, secondary, or tertiary), carbamoyl, aryloxy,
heteroaryloxy, arylthio, heteroarylthio, and the like (e.g., as illustrated by the
exemplary compounds described herein). Suitable substituents are seen from the
exemplary compounds that follow.

Preferred optional substituents for alkyl and aryl groups in the compounds of

30 the invention include halogens and aryl groups. Especially preferred for substituted

12
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alkyl groups are perfluoro-substituted alkyls. Especially preferred optional
substituents for aryl moieties include halogen, lower alkyl, -OH, -NO,, -CN, -CO.H,
O-lower alkyl, aryl, -O-aryl, aryl-lower alkyl, -CO.CH,, -CONH,, -OCH.CONH,,
-NH,, -SO.NH,, -OCHF,, -CF,, -OCF,;, and the like. Aryl moieties may also be
optionally substituted by two substituents forming a bridge, for example
-O-(CH,),-O-, where z is an integer of 1, 2, or 3.

A “prodrug" is intended to mean a compound that is converted under
physiological conditions or by solvolysis, or metabolically, to a specified compound
that is pharmaceutically active.

An “active metabolite" is intended to mean a pharmacologically active
product produced through metabolism in the body of a specified compound.

A "solvate" is intended to mean a pharmaceutically acceptable solvate form of

a specified compound that retains the biological effectiveness of such compound.

~ Examples of solvates include compounds of the invention in combination with water,

isopropanol, ethanol, methanol, DMSO, ethyl acetate, acetic acid, or ethanolamine.

A “"pharmaceutically acceptable salt" is intended to mean a salt that retains the
biological effectiveness of the free-acid or base form of the specified compound and
that is pharmaceutically suitable. Examples of pharmaceutically acceptable salts
include sulfates, pyrosulfates, bisulfates, sulfites, bisulfites, phosphates,

monohydrogenphosphates, dihydrogenphosphates, metaphosphates, pyrophosphates,

) chlorides, bromides, iodides, acetates, propionates, decanoates, caprylates, acrylates,

formates, isobutyrates, caproates, heptanoates, propiolates, oxalates, malonates,
succinates, suberates, sebacates, fumarates, maleates, butyne-1,4-dioates, hexyne-1,6-
dioates, benzoates, chlorobenzoates, methylbenzoates, dinitrobenzoates,
hydroxybenzoates, methoxybenzoates, phthalates, sulfonates, xylenesulfonates,
phenylacetates, phenylpropionates, phenylbutyrates, citrates, lactates, y-
hydroxybutyrates, glycollates, tartrates, methane-sulfonates, propanesulfonates,
naphthalene-1-sulfonates, naphthalene-2-sulfonates, and mandelates.

If an inventive compound is a base, a desired salt may be prepared by any

suitable method known in the art, including treatment of the free base with: an

13
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inorganic acid, such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid,
phosphoric acid, and the like; or with an organic acid, such as acetic acid, maleic
acid, succinic acid, mandelic acid, fumaric acid, malonic acid, pyruvic acid, oxalic
acid, glycolic acid, salicylic acid, pyranosidyl acid such as glucuronic acid or

5  galacturonic acid; alpha-hydrox_z acid such as citric acid or tartaric acid; amino acid
such as aspartic acid or glutamic acid; aromatic acid such as benzoic acid or cinnamic
acid; sulfonic acid such as p-toluenesulfonic acid or ethanesulfonic acid; or the like.

If an inventive compound is an acid, a desired salt may be prepared by any
suitable method known in the art, including treatment of the free acid with an

10 inorganic or organic base, such as an amine (primary, secondary, or tertiary), an
alkali metal or alkaline earth metal hydroxide, or the like. Illustrative exampies of
suitable salts include: organic salts derived from amino acids such as glycine and
arginine; ammonia; primary, secondary, and tertiary amines; and cyclic amines, such
as piperidine, morpholine, and piperazine; as well as inorganic saits derived from

15  sodium, calcium, potassium, magnesium, manganese, iron, copper, zinc, aluminum,
and lithium.

In the case of compounds, salts, or solvates that are solids, it is understood by
those skilled in the art that the inventive compounds, salts, and solvates may exist in
different crystalline or polymorph forms, all of which are intended to be within the

20  scope of the present invention and specified formulas.

T In some cases, the inventive compounds will have chiral centers. When chiral
centers are present, the inventive compounds may exist as single stereoisomers,
racemates, and/or mixtures of enantiomers and/or diastereomers. All such single
stereoisomers, racemates, and mixtures thereof are intended to be within the broad

25  scope of the generic structural formulae (unless otherwise indicated). Preferably,
however, the inventive compounds are used in essentially optically pure form (as
generally understood by those skilled in the art, an optically pure compound is one
that is enantiomerically pure). Preferably, the compounds of the invention are at least

90% of the desired single isomer (80% enantiomeric excess), more preferably at least

14
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N N
95% (90% e.e.), even more preferably at least 97.5% (95% e.e.), and most preferably
at least 99% (98% e.e.).
In some cases, compounds can occur in tautomeric forms. In such cases, it is
intended that both tautomers are encompassed by the structural formulae.

5 The present invention is directed to the following PARP-inhibiting agents:

compounds of the formula

l N \ R!
/N
4 \

R R® ()

wherein R, R*, R%, RY, X, and Y are as defined above; and pharmaceutically
"_ acceptable salts, prodrugs, active metabolites, and solvates thereof. In preferred
10  embodiments, the PARP-inhibiting agents are compounds of the formula (I) where R”
and R* are each independently H or methyl, and pharmaceutically acceptable salts.
prodrugs, active metabolites, and solvates thereof.

More preferably, the agents are compounds of formula (II) or (III):

H
I O N=N
\ R15
N
A = R
R'8 l\‘l

15 an R (m

wherein the variables are as defined above, or pharmaceutically acceptable salts,

prodrugs, active metabolites, or solvates thereof. In preferred embodiments for

formula (II) and (IIT), R", R", and R are each independently H or methyl.
20 In a preferred embodiment, the inventive agents are compounds of formula

(I1) and pharmaceutically acceptable salts, prodrugs, active metabolites and solvates,

15
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where R and R" are each H, and R" is an optionally substituted aryl group. In
another preferred embodiment, the inventive agents are compounds of formula (11I)
and pharmaceutically acceptable salts, prodrugs, active metabolites and solvates,
where R is H or methyl and R'® is optionally substituted aryl or alkyl.

5 In other preferred embodiments, R'® is substituted or unsubstituted aryl and
RY is hydrogen.

In other preferred embodiments, R is H, and R is substituted or

unsubstituted aryl or alkyl.

Preferred compounds of the invention include:

, 10
0
o)
NH
- -0 O NH O
NH HN /
" &
O
Br , CHO ,
SR 0 0
or QU
0
HN / HN / NH
O O
CH(OEt), N(CHs), | HaC
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HHOH, HHOI+ , , 26 10JUL2003HHHFN'-N1:0:"LU\LMNH

Phar maceuti cal Methods and Conpositions: The invention is also directed to
a nmethod of inhibiting PARP enzyne 5 activity, conprising contacting the
enzyme with an effective amount of a conpound of fornula (1), or a
pharmaceutically acceptable salt, prodrug, active netabolite, or solvate
thereof. For exanple, PARP activity may be inhibited in mamualian tissue by
adm ni stering a conpound of forrmula (1) or a pharmaceutically acceptable
salt. prodrdgy, active metabolitey or solvate thereof. | nCHYdition to the
conpound el 1 ed 10 above, thd fol

to be uf fa ; '

i nhibiting
T8 g an injury or a

: h/as a hunan, that/is mediated by the 15
PARP activity) Such as by potentia *on\of _anti - cancer
roke, head trauma

i nhi bi ti eW-—O
t herapi es or §nhi bition of ned¥o oxi city consequé&hnt tg
and neur odegengrative di seas&8? Typas of treatment i ge: {a) as a
prophyl acti c usj a manmal , palarly when t he mal is found to be
predi sposed to ng the di seaseXondition but not yet diagnosed as having
it; (b) inhibitroH of the disease condition; 20 and/or (c) alleviation, in
whol e or in part, of the disease condition. One treatnent nmethod invol ves

i mproving the effectiveness of a cytotoxic drug or radi gt herapy

adm nistered to a mammal in the co ra& of therapeutic o

g

0
NH N
> —N ?
- / \,
N
/ ,
0]
NH
J {
H N -
/ SN °
- Lo O
(3 C :
N H !
H ,
F‘
5
H
N—N
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27 10 J U-L 2003 treatnment, conprising admnistering to the manmal an

ef fecti ve anobunt of an agent (conpound, pharnmaceutically accepma:q g“jﬁ 2903
prodrug, active netabolite, or solvate) in conjunction with ad

of the cytotoxic drug (e.g., topotecan or irinotecan) or radiotherapy. T he
PARP-i nhi biting agents may al so be advantageously 5 used in a nethod for
reduci ng neurotgxicity consequent to stroke, head trauma, and

neurodegener; di seases in a naunal by adm ni stering, a therapeutically
ef fective anoui [
agents of the

of cell sene , ted w , Qg i/M a
3 i )| agt cel s iln PO he kot

PARP- i nhi bi ting a&%unt of an age the agey y b oYe used in
a nethod for hel ping prevent the devéﬂopnent of ipsulin-dlependent di abetes
mellitus in a susceptible individual, conprising admnistering a ’
therapeutically effective amount of an agent. Additionally, the agents may
al so be ._ enphoyed inca nethod for treating an inflammtory condition in a
manmal , 15 €syfpri fad g ni steringia therapeutically ef\fective anount of

an agent to al{ "Bbr eovebs e\agents may al $5<fe uged in met hod
for treatink> ar oy ul ar diseage iy a nanmmal , conpr d i nfstering
to the mamm utically N_V & -unt of [ DY ti ng

progresses in the art)Fother utrlrtres 20 of the PARP-T1 nhibi ti ng agents of
the invention will becone ‘apparent. ~~ 1fie activity of the inventiyve
conpounds as inhibitors of PAItP actrvrty may be neasured by any of the

sui tabl e nmet hods known or available in the art, including by in vivo and in
vitro assays. fn exanple of a suitpgble assay for activitly nmeasurenents is

t he PARP erteyr NS XA T

conpounds of ormula (1) and hei pharnaceutrcal

prodrugs, S@ g nmet/abol e and solvates o

according t's Of X acsept i Str @ in the
rart. 14 Iustratrﬂe exanpl és of stfta Ie nNooR ad nclude

oral, nasal, parenteral, topkcal, tr apd rectalHdelivery. Ora
and |ntravenous deIrvery 30 are preferred 28 10 J U L 2003 An inveéntive
conpound of fornula {1) or a pharmaceutically acceptable salt, prodrug)
active netabolite, or solvate thereof may be adm nistered as a

phar maceuti cal, conposition in any gharmaceuti cal forn1 gni zable to the
skilled argi [ I ' fornms include
solid, se
powder s,...C
Phar maceut i
exci pi ent s, g T o
pharnaceutrcallyiactrve agents (inclwuding other PAR P-inhibit
dependi ng upon the intended use. ~10 Acceptabl e net hods of preparing

sui tabl e pharmaceutical forns of the pharmaceutical conpositions are known
or may be routjnely determned by those skilled in the art. For exanple,
phar maceut i caJN~pr epar ati ons nmay bél prepared foll owi ng conventi ona

t echni ques™f t hy phar maceut i é& ist involving steps . _ such as m xing,
granul ati ng.\and/ congressi ng whep negessary for t forms, or 15 m xi ng,
filling, dl sSS| Y1 ng the ing et s as approprrate 0 give the desired

products f al’, renteral,
i ntrabronchial, 4 ntraocul ar, i ntyaaiMal , and/or ek ' :
Solid or liquid pharmaceutically acdéptanle carriers, drluents vehi cl es,
or ex@ pients may be enployed in the pharmaceutical conpositions. °

Illustrative solid 20 carriers include starch, |actose, cal cium sul phate

di hydrate, terra al ba, sucrose, talc) -.r ~: gelatin, pectin, acacia,
magnesi um stearate, and stearic acid. Illustrative liquid carriers include
syrup) peanut oil, olive oil, saline solution, and water. The carrier or

diluent may include a suitable prolonged-rel ease material, such as glyceryl
nonost earate or glyceryl distearate, alone or with a wax. Wen a liquid
carrier is 25 used, the preparation be in the formof a syrup, elixir,
enmul sion, soft gelatin capsule, steril®e injectable liquid (e.g., solution),
or a nonaqueous or aqueous liquid suspension. A dose of the pharnaceuti cal
conposition contains at |east a therapeutically effective anmount of a
PARP-i nhi biting agent (i.e., a conpound of forrmula {1)) (I1l)) or 30 (II1),
or a pharnaceutrcally acceptable saIt prodrug, actrve netabolrte or

I 1 . NN NSS 2 1 __.:\ N 1 11 . o o



25 Synthetic Processes: The present invention is further directed to __
nmet hods of synthesi zing the PARP-inhibiting agents by processes fﬁfgﬂﬂf.2003
those set forth bel ow for exenplary conmpounds of the invention.
foll ow ng exanples, the structures of the conpounds were confirned by one
or nore of the follow ng: proton magnetic 30 resonance spectroscopy,
infrared spectrogcopy, elenental mcroanal ysis, mass 30 10 JUL 2003
spectrometry,~t ey | ayer chr t ogr aphy, Nigh performance liquid
chr omat ogr aphy,i and neltiog<§§2hfp Pr gneti cHregsonance ( i H NWR)
Y\ i ert/z Tech™Whg, Broker Avance
operating at a field
T . hifts are reported in
parts per mllion (ppm 8) downfield fromam internal tetranethylsilane
standard. Alternatively) 1 H NVR spectra were referenckd to residual erotic
sol vent signals as follows: CHC13 = 7.26 ppm DMSO = 2.49 gfnj CoHD$ = 7.1

S ppm Peak mul gjplicities are designated as follows: d = 10
doubl et; dd s daekl et of doublets; t B triplet; q = q
r esonance: i CoupRiny dpnstants_are givep i ertz (Hz).

series or a
wer e perfornes A Lal braith
Laboratories (Nashyille, TN),qand gave 5 for the 15 el efbnts stated
within t0.4% of the theoretical sval ues. Fl ash colunn,chronatoﬁfaphy was
performed using Silica gel 60 (Merck Art 9385). Analytical thin layer ’
chromat ography (TLC) was performed using precoated sheets of Silica 60 F254
(M~ ck Art 5719) Melting points (np) were determ ned on a Mel Tenp

appar atus and arg~yncorrected. Al reactions were perforned in

sept um seal e x ~ 0" ~ q@Qer a slight pos&tive pressure of argon

unl ess ot herwi_ge nofed. All/camercial solyemn-s\were rea%ﬁi%pzrade or

better and u The foll ow ng Asymy) be used
herein: Et20 > O

(di net hyl sul f oxT deN MeOH—net hanol ); Et OH

acetate); THF (tetHahydrofuran); Ac (acetyl)~ ~~1); Et 25 (ethyl);
and Ph (phenyl). The general réaction protocols described bel ow may bg used
to prepare the conpounds of the invention. 31 10 JUL 2003 Ceneral

Synt heti c SCh?ﬁE 1: Rzo Rzo R23 i [/ ~ [ ~I \ 1 21% ~~~~~ '~Rz1 1 N R Rzz
Rzz Rz1= Ho Rz = H R-=H G4 CHRzSCH R2 = C02CH3 zNOz B\
E when Rzs ~ % CH 30 v N\ (CHz) @

e N O cl O \ OO

N
H

s
9
2
ass
9
2
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X'l Rz1 ~ Nv zz RRzl= H F R- =H CH3 X=Br,| n=1,2 Pd/CO R31 OH O N~
- _ _..,.. (CHR2)n Ol ~CORBL R~\ NR2 J O N~ (CHz~, i °
N\(CH2)n 1 " I ~ Rze R3o0 ~ Nv z2 R Rz9 = optionally substlhutegmlrﬂjmauﬁa

al kyl, al kenyl, al kynyl, cyGoal kyl, heterocycl oal kyl, or heteraryl. EE Rzo

Rz~|'I‘Rzl~NRzsz~:CH:NO-|,CH:CHNOzCRszaI‘21\RR~RZ8=
CH NHz, CHR~SCHZNHz whem Rz8 is CHR31CHZNHz DHO-NR3 ~ Rz1 \ | NR3 = H,
haf ogen Rzz G In Schene 4- car borret hoxyi ndole Ais fornylated or acyl ated

under various 5 Vils Rieror Friedel-Crafts conditions to yield B, where
R=" is CHO or CORM' Car boret hoxyi ndol e A serves as Stbstrate for a
1,4-additiongLes

n toJyield the nitroethyl iptermediate B, where R' is

CHR SCH, NO, . termeyli age B, where R |sCHO s, transforned to the
correspondi ng_dxi me/(R - s CH=ENOH) or ni ¥ 10 J UL 2003 (R
i s CH=CHNO=) ncatalytlcallyr #gd to_the am noal kyl

derivative Dt
R?”' is CHR -| ¢ y “r-e
cycllzestotrlcyclfi*cIactams E(n =2 and . ;‘E% " of internmediate D
to basic conditions 5 also leads to tricyclic lactanms E and EE. Conpound E
is optionally N-alkylated to form N-al kyl ated E or hal ogenated to yield F.
Intermediate F can be transfornmed via a netal -&htal yzed reaction (typically
wi th pal | adi uma-s catal yst) into a nunber (f divYfgrent substituted
tricyclic | g 5 where R=9 is aryI al or alkynyl. Gis
optionally fur pdi Fied at R - R-9

- it

i
ZT
Z

Iz -
0
Va
-~
|
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10 Acyl -substituted conpounds of forrmula J (e.g., conmpound 42} c made
by reaction with CO and the correspondi ng al cohol with PdlC catéfik h2003
esters J may be further converted to other acyl derivatives by hydrolysis

to the free acid, followed by activation to -C(O-Lv, where Lv is a | eaving
a oup, by standard nethods (e.g., March, Advanced CXganic Chem stry:

Reacti ons. Nbchanqsns) and 15 Structure, 4th edition, August 1992, .iohn
Wley & Sons qrk, | SBN 0471601802), and) fHr example, conversion to

am des or otl derivatives by reactlo.s geNeral |y known in the art.

R - = CO CH .
2003 R=' = COR=a, (Hr g H aryl, (CHagaryl)S
(CH,)garyl) R-9 = optionally substltuted aryl, aI*%I, al kenyl , alkynyl
cycl oal kyl , heterocycloalkyl »or heteroaryl, or H 'In Schene 2,
|nternned|ate BB, where R -' is CHO (Cc»anh or CO(CH, )qgaryl 5 where gq'is 1
or 2, is transfoﬁﬁned to tricyclic acyi hydrazone HHBy reaction with
hydr azi ne. (g M —Synthetic Schene 3° Ra R~ Rz MRxy Rra ~ Lv T ~ ~ ~
~~~~9 ~~~1~Rp BZ~/ NHRu R2 / NF~-R~- R2" \ ~ In Schenme 3,

A cLor exanple, 1, Br, or [ oupled with
zing pal | adi um and coppe
Sonogashir a, , Hagi hara) N. Tetrahed " 50,
4467- 4470, a'porhted heDeiNg by reference). 'The |nt§rned'a e N can be
cyclized with 15 paH adi um catal yst (See e.g. Arcadi, A, Sacchu, S.,
Marinellito, F. Tetrahedron Lett. r,_"_ 1989, 30) 2581- 2584\ i ncor por at ed
herein by reference) to give P which is further nodified as described in
Schene 1 to the internedi ate BB. EXAMPLES: 20 The invention is further
described by reference to the follow ng specific

N o™

O F

IZ/

@
IZ/
n
R

=0
5 *
- - e H
N
0
N
N N—
H H
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exanpl es. Unless otherw se indicated, all percentages and parts b
wei ght, and all tenperatures are in degrees Cel sius. Exanple A aﬁl JIUL 2003
3, 4-Di h-ydropyrrol o[ 4, 3. 2-de] i soqui nolin-5-(Il-~-one (1) 34 10 J UL

2003 Conpound 1 was prepared as descri bed bel ow according to the procedure

of 5 Demerson et al., J. Med Chem ( 1974), 17:1 140, starting from nethyl

i ndol e-4 carboxylate. CO2CH3 PhN(Me) CHO. C~zMeCHO NH20H. HCI CO2Me _NOH

Cl CHZCH2Cl, ~ ~ ~ ~ NaOAc, \ N~ POC13, rt - 50 C\ N HZO. MeOH, \ NH ~ %H
45 - 55 CH 95 OHCOZMe NH3~ Cr ~ | NH 10l PdIC MeOg HCI ~ ~ ~ NeOwe, EtCH
\ 96%\ N 87¥% \H 1 (a} Methyl indole-4-carhox A sol ution of

robenzogte (9.85 g, 50.5
égcetal (20.1 ni, 151
). The solution was
hi gh- vacuum — t he benzoate enam ne™a
122g(97%y|eld) R (DMSO-d6) 8 2.83 (s, 6H), H3.8
(d, 1HJ:136I—E, .41 (d, 1 H J = 13.6 Hz), 7.25 (t, H~0J = 7.9
Hz), 7.76 (d, 1 H J = 9 Hz), 7.88 (d, 1 H J =7.9 Hz). AHSO|U'[IOI’I of
the benzoate enamine ( 12.2 g) 48.4 mmol) in toluene (200 n) 15 20 was
treated with 10% pal | adi umon-carbon (2.7 g)) and the m xture was
hydr ogenat ed under 50 p.s.i. of hydrogen at roomtenperature for 1.5 h. The
m xture was filwered through a pad of Celite, and the pad was rinsed with
Et OAc. The grudd—groduct was purified by flash gl
hexanes: Et OAC), t o H,i ndol e- 4- car boxyl at a yell oy solid, 6.89
g (81 %. np=68 R (DMSO-d6) 8 3.95 (s 1H), 7.25
(t, 1H, J= @ =00\ 1H, 7.75 (d, 1 H, : ; H(d, 1 H J
= 7.6 Hz)) 11.4‘§bs 1 H—'35 10 J U L 2003 (B ite J - nethyl
3-fornylindol e-4-Carboxylate: A solution of methyl |ridlol e- 4 car boxyl ate
(250 rrg 1 43 mmol ) in dichloroethane (2 nL) was treated with a sol uti on of
PCOCI ; | .5 equivalent (eq)) at roomtenperature (rt). The orange
sol ut| on was he‘at ed at 50C for 1 hour. 5 'The reaction solution was poured
into ice-cold aqueous (ag.) NaOAc ( 1 g in 2 mH), the aqueous sol ution was

The organic soLutlon was washed wlth wat ero 8, dried (Na, SO ),
e centrated to give nethyl 3-fprnyl-j

filtered, ndol e- 4- car boxyl ate as
an oil, 271 m 399. 'H NI\/R(300 MHz, d6- DSO 3 68 (s O3H), 7.16 (t,

1H, J 10 = , (d/dq J =17.8 0.8, (d, 1 H J=17.8,
0.8 Hz), 8. - 2Hz) 10.00 g, 1), 2.3(br s, 1 H. (c)
I nt er nedi at e th 3for»rry|mdo|e4car yl aire- oxi meOHA mi xture of J

Are
(2.5 g, 12.3 mml), N hydroxyl.ani ne hydrochloride (.27 g, -- 61.4 mol),
NaQAc _(5.04 g, 61.4 nmol), HZO (25 mLl), and MeOH (25 nL) was 15 stirred
for 1 h at ~50C. At this time the m xture was cool ed to roomtenperature
and

N
O= OH

\ O
N
H
10

H
N—-N

N\
=0
cl
N 23



concentrated under vacuumto renove the MeOH Fifty nL of H20 was added,

and the solid was filtered and washed with additional H20. The pure white

solid was dried under vacuum at 40C (2.57 g, 95% . 1H NWVR (DVSO d6) SL%]S}UL 2
(s, 3H, 7.23 (t, 1 H J =7.7 H), 7.59 (dd, 1 H J=7.4, 1.1 Hz), 7. U
(dd, 1 H J=8.1, 1.1 Hz), " - 3~"- 801 (s, 1 H, 8S2(d, 1 H J=3.0

Hz), 11.13 (s) 1 H, 11.97 (bs, 1 H). (d) Internediate L - nethyl

3-am nonet hyl i ndol e- 4- car boxyl ate hydrochl oride: Dry HCl gas was added to a
solution of oxinme internediate K (2.4 g, 11 mmol) in 130 nL MeOH. Under an
argon at nospheregp. 0. 2Ng~0of 10% Pd/ C was 25 added. UsHng a three-way valve,

bal | oon, and the reactiorf m xture was V|gorously"

time the bal | oon Y 3
a solid whi chse
't20, ed from ai

filtered and cong

solids were washed i

under vacuum at 30 roon#tenpe attire. The vi ol et
wi t hout further 36 10 J U L 2003 purification.
(s, 3H, 4.31 (m 2H)) 7.23 (t, 1H J= 7.7 Hz), 7.68 (dy
7.74 (dd, 1 H J=8. 1, 1.1 Hz), 7.78 ( dd, 1 H J = :
(bs, 3H), 11.92 (bs, IH. (e) Conmpound 1 - ’
3, 4- dihydropyrrolo[A 3, 2-de]isoquinolin-5-(IH)-one: 5 A solution of
intermediate L (2.4,Q. 10.0 nmol) in 24 nL absolute EtOH was added to a
met hanol i ¢ sol Gt Owve (0.45 g Na, 24 nL anpydrous MeOH). After
stin-ing at roomtenpera&jyure for 1.5 h, the mxtuge_was concentrated under
vacuumto give a . Wth stirring, iceR H?0O, (75 nmL) was added to
t he residue, a i exe filtered and j
Drying in a va "afforded 1.51 g gf analytlcally pure 1

as a tan solid. DNBo‘dG) 8 4.78 (s, 7.7 Hz),
7.18 (s, 51 H), ' N >0 Hz), 7.4 g. ), 7.59
(s, 1 H, 11.13 (bs, 1HH): HRVB (MrH), 10 173 - . (Cl pHgN20~ 0. 2

H20) C, H N. 15 Exanple B: N N
2- Brono- 3, 4- di hydr opyrrol of 4, 3, 2- deLsqu|noI|n 5-( | En- one #®) 00 ~H
CSHgN-H8r-Bry / NH CHpC~z 54 k (~de) HH Br 1 2 A suspension of Conpound 1
(0.086 g, 0.5 mmol) in 40 nL CH2C12 was treated with 90% pyri di ni um
tribromde (0.26/ g, 0.75 mml) at OC. The reaction mxture was stirred at

0C for 30 mn.). The solvent was renoved in vacuo, 20 and

i ce-water w dded\to the residue. The resuItHng suspensi on was stirred
vigorously at and then filg . give 0.068 g (54% of a
brown Sof i d NS as used in the next step mﬂthO\t further purification.

IR (KBr) 3 441, 1367, 1292,1755 cpr~ ; 1 H NWVR (DVSO d6) 8
4.61 (s, 2 It ) 6.0 Hz), = 6.0 Hz), 7.39
(d, 1 H J 6.0 H2), 7. (s, ANH), 251 ‘ ; /LRNVB (NHED0251I253.
37 10 J U L 2003"Example C s~
Phenyl - 3. 4- di hydropyrrol o(4, 3, 2-de] i soqui no |n-8-g | H) -0 ) Q NH N f. ]
8r 2

H k]

.\ N
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Ph8( OH~, (Ph3P~Pd, Na~COs. LiCl. H20, EtOH, Ph-CH3 reflux 90 QEQ?AQQ_ %003
suspension of 2 (0.106S g, 0.424 mol) in 20 nL toluene/10 nL
1.,~ ~_ was added phenyl boronic acid (0.08 g, 0.636 nmml)) Na2C03 (0.113 g,
1.06 mmol ) dissolved in a m nimum anount of water, LiCl (0.084 g, 1.27
mol ), and tetrakls(trlphenylphosphlne)palladlun(O) (24.S ng, 21.0 ~unol).
The reaction mxture was refluxed for 16 h. THe sol vent was renoved in
vactro, and the residue was taken up in EB=='N \ washed with saturated
aqueous NaHC03,:H20 and brine. The organrc™y ayer /was dried over Na2S04 and
concentrategd. t® giwe a yellow solid, mhICh4&‘ oy fl ash col um
anes to give

chromat ography el utyng with a gradi ent of

0.098 g of a a ye||OMISO|I0 NNR
(DVBO- d6) 8 t, 1 H, kﬁ), 7.34 (d, H\ J = 6.6
Hz), 7.3 S X ), —3S0 (m 4FD 7.66 (d, 1 H, 7 FE)
7.84 (s, ¥H, 11.6@ (s, 1 H; HRM {NHH) 249. 1023. Exanpl e D Cbnp@unds 4
and 5 0 0 (4-CHD CsHara(oH)Z. ~NH (Ph3P~Pd, Na2C03, LiCl, ~ ~ ~NH HyQ

MeOH, Ph-CHg reflux Id ~ 66 H8r H2 R 4; R = CHO MeCH. FZC} cat HzZS04 5; R
= CH(OEt)Z 38 10 JUL 2003 To a suspension of Conpound 2 in 30 nL
toluene/15 nL Et OH was added 4 fornyl benzeneboronic acid (0.457 g, 3.05
mol ), Na2C03 i ni

Li C (0. 258~Q
(0.117 q,
sol vent was
washed with
dried over
purified by 2 ol um ¢
Et OAc in CHO 3 to gitve 0.3Y0 g
converted to the al dehyde 4 using 5 hiL MeOH 3 niL H?0 and a catal yti c anount
of conc. H2S04. 4: IR (KBr) 1694, 1653, 1601) 1261, 821, 746 cm1; tH NMR
(DVMBO-d6) 8 5.09 (s, 2H), 7.26 (t, 1 H J =6.0H), .7.36 (d, 1 H J =6.0
Hz), 7.50 (d, LH J=6.0 Hz), 7.85 (d, 2H,Hl= 9.0 Hz)) 7.91 (s,
8.02 (d, 2H, J 9.0 Hz)) 10.01 (s, 1 H) ,=1P .86 (s, 1 H);
277. 5: 1HR (D -C>d6) 8 1.15 (t, 6H, J= 3§

5.03 (s, 2H) loH), 7.20 (t, 1 H,
6.0 Hz), 7.4 = 6.0 Hz), 7.5 |
J= 9.0 Hz 69 1H).
O o HN(CH3) 2 ; NP '
H H
5 y
H
H N
O
o 0
AN // p i
N N
N N H H
H H )
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N(CH3~ 4 6 39 10 J UL 2003 To a solution of 2M (CH3)2NH in MeOH (0. 81
m., 1.61 nmol) was added SN HCO - MeOH (0.11 nm, 0.536 mmol), foll dM3
suspensi on of the al dehyde 4 (0.074 g, 0.268 nmol) in 3 nL MeCH

(0.017 g, 0.268 nmol). The resulting suspension was stirred for 72 h at

room tenperature. Concentrated HCL was 5 added until the pH was | ess than

2, and the MeOH VKRS renoved in vacuo. The residue was taken up in H20 and
extracted with Gfcn The aqueous sol ution was frought ta—about pH 9 with
solid KOH affeftract®d with Et OAc. The organi gylayer va 'd)cwer My S04

and concentrateyl to gif/ve a yell ow solid) flaf‘sh silica
gel chromat ograph ting vwth a gradi ent of 3% MeOH i C13 to 10 10%
MeOH/ NH3 i n ( i @. 023 g of an ora id. 1HN|\/R(D|VBOd6) b
2.17 (s, 6H), 5.04 fs 2H) , b H, J 6.0 Hz), 7.33
(d, 1 H J= 6. ) N-42 ( = 6.0 (d, 2H, J =9.0 Hz),

J
7.63 (d, 2H, J 90'H-Iz) 7.1 ( 1 H, 11.6 LRVS (M+H) 306;
Anal . (C 19H 1gN30 0.75 H0) C H N 15 Exarrple"l’E Corrpounds 7 and 72 0 0
O/ ~CH3 NH NaH. CH31. DW. 0 C\ ~ ~NH\ ~~Nf NN NN NIl HH3C HC _ -
..X , 17 (509 7a (18% Sixty percent sodium hydride (0.267 g, 6.67 mml)
was added to a lution of 1 (0.50 g, 229 mol) in 7 nL DMF at 0C. The
reaction m turgps stirred at 0OC for 30 mnH and t hen i odonet hane (0.18

nnL, 2.9 : The Y0 refti N Txture was al | pwed to warm
to roomterrperature and stiryedMNor 105 h. T e sol 'n in

vac: eo, and vas(t aken—~A Et OAc it h bri ne.
The organic S\l pver MyS04 and gi ve a brown

solid, whic z eluting with a
gradlent of 01% In CHC13 to g|ve ¥—ef 9 and 0.104 g (
18% 25 of 7a, both as pale yellow solids. 40 19 J UL 2003 5 7: IR (KBr)
3205, 1658, 1610, 1475, 1302, 1280, 8’ 7 cm1, ~ H NMR (DVMSO-d6) S 3.80
(s, 3H),__4.76 (s, 2H), 7.15 (s, 2 H, 7. i 8 (t, 1 H J =6.0 Hz), 7.31 (d,
1H J 6.0 Hz), 7.5 (d, 1 H J=6.0 Hz), 7.62 (s, 1 H; LRvs (MH) 187.
7a: IR(KBr) 1666 1618) 1425, 1300, 1272, 11@9) 742 cm's; ~H NNIR

( DVBO- d6) , 3H), 3.81 {s, 3H), $ 2H) , 7I7722(m 2H) ,
7.35 {d, 1 H, 0 Hz), 7 5/ (d, 1H, J= y LRVE (M+H) 201. Exanpl e
G Conpound 9 :
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i H3C 8 10 15 9 CHO Conpound 9 was prepared from brom de 8 usi
procedure simlar to that descri bed above for preparing Conpou ﬂ% 4JUILR2003
(KBr) 1699, 1662, 1601, 1466, 1292, 1226 cml; 1H NVR (DMSO-d6) 8 3.82 (s,
3H), 4.88 (s, 2H), 7.30 (t, 1H J=6.0 Hz), 7.39 (d, 1 H J =6.0 Hz), 7.65
(d, 1 H J=6.0H), 7.78 (s, 1 H, 7.82 (d, 2H J = 9.0 Hz), 8.05 (d, 2H,
J =9.0 H), 10.08 (s, 1 H; HRVS (MtH) 291.1130. Exanmple H:
3,4,5, 6-tetrahydto-1H azepi 0[5,4F3-cd]indol -6H_o_ (];:E)) NO2 O CO2Me / NH 1.

e OHN AN H 73 v 10 was prepared
accordl ng to a proc ; descri bed by 20 cal (J. Med.

. 6 i FBul I . (1988),

CEH2CH2NO2, \

10 J U L 2003 Nz G
xytenes. rellux \ N Conpound M was
first preparetd~as fMIlows. A solution of net ol e- 4 car boxyl ate (3.28
g, 18.7 mmol) and ritroethyl acetate (2.99 g, 22. 5Hmml) in xylenes (23 nlL)
was treated with 4-t-butyl catechol (22 ng) and heated at reflux for 3.5 h.
5 The solution was allowed to cool to roomtenperature and the sol vent
removed under reduced pressure. The residue was purified by flash

chr omat ogr &bémynacsuticah detheds: ard@Pempositionsi ve a pal e-yel l ow solid, 4.13 g

Sy 2 T8 (0L Sie imventigh i giso Sireaied fn 4 mgphod AL Bing PAKP Etiaé (o "oy
11.49 (bs étur'?yﬁn gﬁs&%ii??ltagﬁﬁ eféﬂEgrﬁQ wwhqnzéﬁe?:mpﬁxﬁ untgf n%ngound:

249. 0870. nte di sso 70 L)
by gently befdrinua (I)\(iwa(yhanﬁzldehl(%alryﬂbcemhbl\a/aalt gitddrag, abdtivh nvétghmlinelor

stirring, 7.0 g of zinc dust was added portionw se) and the resulting
mi xture wasolNat&ithereal Fasexampleo PARS aetiNity TRy Bronhibitsd in mammatian tissigas

tesurting B RtBuSGRAE p P obliR bE ool UPG e A Rldhlimealy,  TC, 11
The filter pﬂ)ﬂf@%]%ﬁvé ineE®dliW, bhsdtestkitheléut. Me Glitivias td HERYATHoundespetidaced

pressure;- and the aqueous mxture was extracted with EtOAc (2 x 100 nl).
The or §&ni 8bexs, the fo owing knestrecompaundsheve begndound teche usefud dor(inbibBing)

filtered, oncentr?tﬁg The crude product was crystallized with

CH2C12/ Me A tricycle as a yellow solid, 611 ng (73%. np
234-236C, ~ HNWR (DWBO-d6) S 2.55 (m) 2H), 298(m 2H) 7.22 (t, 1 H
7.7 Hz), 7.31 (s, 1 7.58 (d, 1 H J 77~Hz,3 7.70 (d, 1 H J =7.
Hz), 8.04 (bt, 1TNE7 (bs, 1 H); Ana?. C 1\ H|oN20) C, H N 4

2

"Treating" or "treatment” is intended to mean mitigating or alleviating an
injury or a disease condition in a mammal, such as a human, that is mediated by the
15 inhibition of PARP activity, such as by potentiation of anti-cancer therapies or
inhibition of neurotoxicity consequent to stroke, head trauma, and neurodegenerative
diseases. Types of treatment include: (a) as a prophylactic use in a mammal,
particularly when the mammal is found to be predisposed to having the disease
condition but not yet diagnosed as having it; (b) inhibition of the disease condition;
20  and/or (c) alleviation, in whole or in part, of the disease condition.
One treatment method involves improving the effectiveness of a cytotoxic

drug or radiotherapy administered to a mammal in the course of therapeutic
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1- 0--JUL Z003 Exanple I: 2-Brono-3.4,5, 6-tetrahydro-1 .' y
H azepi no[ 5, 4, 3-cd] i ndol -6-one (11) p O NH/ NH CS5H5N- HBO Bry. GHIJUbIma
N 81% N H Br 10 11 Conpound 10 (264 nmg, 1.42 mmol) in CH2C12 (30 niL) and

THF (30 nL) 5 10 . 15 was treated with pyridiniumtribromde (0.534 g, 1.67
mml ) at OC. The orange solution was stirred for 10 mn., and then all owed

to warmt Otre%ﬁhbxﬁnéoﬁ\ﬁﬂﬂﬁ% AlMiristaRSE B the MRfnh BT arPSTrRed e hindnal ofi@liigent/at er

(30 nL) was added, and the organic solvents were rempved In vacuo. The
aqueous sdktompoundipharmjaestieadlytasceptable 8alf prodring ladiivbia@ithbmiite, ox solvatepd wi t h
CH2C12 (3 x 30, m_'i) The organl c.solution was washed wth water and brine)
dried (NaZdBgnunetion pitbRAmHAEIRnRALThE SYlOtPXICTHRIE(F G ORHERATAT was

tall
T WU o e T L YR
.45 (ms 2hlised Tn £nethiod for Fbdudi n%uﬁ)tbiﬁht%%r@gqﬁ&t td stibkeJ head/traurhi, Jand /- 72 (d
1H J=7 8 H), 8.14(bt,“fH), 12.0 HRVS (M+H) Cal cd for
C' HOBr N~0O-sidurqiggersgabve diseasek in20ma0o@k by Edraumtendg a thexapeutlcally effective

2-Phenyl -3, 4, 5. 6.t et r ahydro- 1H a 5, 6- 0 o NH NH
PnE( Oy, SRS PR ITRRE D 2oTE o TR, 149 Aok P CRISORIG A2epS At B 03 o4 H
11 12 T d EtOH (
10 20 mr_l) q}{vvgésﬂﬁ;bf'te}g ‘\?mbt‘]" %S@P%Jgﬁggg‘g' c{%ggﬁ'iggih% &'ﬁé‘%%“g?‘% H%Qc&?n(o 09S
g, 2.25 m’ﬂs!;dcaatédlwﬂ&‘ﬂshﬂf agihg irog hoimén) .cbaiprigingladhinidteding to fibebblast eelld . 50

mL). The sol ution was 43 10 J U L 2003 degassed and
t et r alPs( tthe bmmapﬁﬁsmw%‘)wmlahu%@@nomgf Fyjagent.nbyrtluy, heagertsamry The

| ut heat ed_at | nbi_e
Cenper at uAbe AR i Anéipq 15 neBlne puctfe AQRTbriaR Bl Rufdpeidnt, o us e
to pH = 7- (ﬁa%téshn@lﬁiﬁérlﬁta%s&‘w&ﬁuﬁdﬂﬁmﬁ c@ﬂx‘ﬂn@?ﬁkﬁﬂﬁhﬂ@lcl‘ﬁué'ﬂ Et CAc (20 nL X

3 ). The organic 5 solution was washed with water and brine, and dried
(Na2S04) , therapentisdlly affdctiveraneount af anjagenihe Additivaally, dheiagentomay abspyst al | i zed

Vb T I s SR T %5
2 7.55
3H)) s 83%8 ﬁ’}’r{fﬁgf]d"?mf{ em’ﬁga'ﬁe é“ltbCZl(lgA%ﬁ%mvel pynt ofth pfencfine 703 1r11184

Found: 2b3ndnif@l. Moadovef,hd FgdnisAhals@ beidedd i,a driethiid f@«mmlng K:
2-(4- NEthodehen yl)-3,4,5,6- tetrahydro 1 H azepi nol5, 4, cd]lndol 6 one (13

0 - NH HN cardiovascular diseasgdina nammal, qomprsing adipinisiedRs toithe mammmal @18 ol )
" Ot o dliclu B Faidnb o B TE ReAZ0S (42
0. 27 mol yregadingié tHerdfeuBl rdls of PAARP inhibitors progresses in the art, other utilities
20  of the PARP-inhibiting agents of the invention will become apparent.
o The activity of the inventive compounds as inhibitors of PARP activity may
be measured by any of the suitable methods known or available in the art, including
by in vivo and in vitro assays. An example of a suitable assay for activity
measurements is the PARP enzyme inhibition assay described herein.
25 Administration of the compounds of the formula (I) and their
pharmaceutically acceptable prodrugs, salts, active metabolites, and solvates may be
performed according to any of the accepted modes of administration available in the
‘art. Illustrative examples of suitable modes of administration include oral, nasal,

parenteral, topical, transdermal, and rectal delivery. Oral and intravenous delivery

30  are preferred.
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sol ution was degassed, and tetrakis(triphenyl phosphi ne)pall adiu ) 1
ng, 5 nol 20 %9 was added. The solution was heated at refl ux foT@G}Jnga

then cooled to ambient tenperature and diluted with water ( 10 nlL). The
aqueous | ayer was adjusted to pH = 7-8 with saturated agqueous K2C03 and
extracted with EtOAc ( 10 nL x 3). The organic solution was washed with

wat er and bri ne, Anlirverti¢éNesiffstind dfifotneule ) ona phammaenddadiyestceptatsie salyde
product was recrystallized (MeOH/ THF) to 25 yield the

2- ( p- met hopypéragyactiveimgiahadite, or solvatetthersof may ba adminigiered s, np 143 44 10

B N e

s,
d =
J 8artisian(§b 'ﬂ@n§ sﬁlt?lﬂi(lgggitzlg‘gﬂam?aﬂeu&caff&n? 1ﬂﬁde 5701@ sérgxfsol%:d H g‘lil~

)
H: 5§293igh2®®r Iyophiiized T&ulatici3] sucArasltabléts (pﬁlvaldrsfs bk;ﬁﬂ)esCsuﬁﬁostn&x anpl e
(3-Ni trophenvl)-3,4,5,6-tetrahydro-1 H azepi no(5,4. 3-cd] i ndol -6-one 0

H HN ~N (fmpqlems,llmpémm@s BRG Aer9sols.1 Pharmageptical campasitionsiaf the wvemtiptane

i 1 obhe TPLASD Efudclae sk lplenf dideit, Wohicths EhgtaBicks os el g other,
sol uti on washafiRgREEEMyHEvE sgw(lﬁ&mamamIpmmamhmﬁgagé&@y HefeAdingl2 My

10 nol % was added. The solution was heated at 100C for 1 h, then cool ed
t o anbi ent upenphe stendedased diluted 15 with water (2 nL). The aqueous | ayer

dj d = ?2-8 d K2C03 d h
Bt on (8t . 3yReormblsrpiihods Sirceatiog WA BLREICSHOAT RIEBOAG b i ne.
dri ed <Na2§5%)mae‘eh i$R8 &Fgaaensc Iﬂﬁﬁ &%ﬁg)byﬁuﬂéffget?ﬁﬂﬂx‘éﬁtb epurified

by flash c omatography 5% Me to yl e as a‘ye Iow solid,

26.3 nmy ( 8EKgliedrip tinGat. zmﬁ@xédnptc, bham’rdc%a( ﬁwﬁ@ad&)s Bapbé prefargdn 2H), 3. 45
(rr)2H) 7.33 (m 1 H), 7.65 (m 7.7 (M 1 H), 8.30
(m 1 H), 8°0t%ewm§onxemaona!steq@lwﬁs of Fm‘)e ph@{megeups%l chzmH)t mmmg(smpma) Cal cd

f4§r Gfé3§88§ }N%B@?@% é%ﬁxlat,a%uggd ccﬁ%&‘e? g whct?ﬂl:cess(ag' FA}‘%MP&:HZO& ’

2- (13- H§r oxyiaig) Fillgye Bid dissolding the intddiéhisl ?rm@w 0¢ theddedired
cd] i ndol - 6- one %16% 0 erfll Ié hH.%" %}) 20H 15 16 1n ausranner

similar t o productyfes eral tmerﬁmh@omcﬁl mnyﬁam! intrynasple intrabegmalial, 5 broni de
381 , 1..44 nu and ,3-f en .onic acid (345 , 2.16 mol

\(Nere ggupl "&‘e’%‘gaafr‘(‘lsaqc@?rﬁyff"%ﬁ%ﬁwn)‘ tﬂ?{a 5, 6- tetrghydrggl H :
azepino[ 5, 4, 3- CCﬂdllﬁdﬁ|lx‘q§rd§5!ﬂn¥a§oeuﬁé§llf%c&§t§%ﬁsycaﬁferﬁd’ilﬁ&\t§0¢'étﬁbles ofl NVR (300

MHz, d6-DMBSO) S 2.86 8 Hx), 7.34
(d 1 H, Jexmpiaemzr)nay Be B@mplayed Mhe phaiBacentical epmpdsiadny; Hillustrativeldplid 7. 94 (s

by pr 029 %’ﬂﬁ‘ﬁ ’t“ﬁl_%'dFé[f&?’c }q;@sgﬁ%gpw%pte%%%d@pﬁ%pgﬁggt grdazogi um
3232"32[?%9”‘?‘ Rt s GER! YBRR B SRac R REDRRRT IR IR 1y 5 4o
(m 2H), 4c6me(rsimcmdf: sglrup peanutzil, olive 3, §4line Sohdtiod, zmd water. The dSamerdrS 5.5

Hz), 7.26 (t, 1 H J = 7.66 (m 1
H, 7.73 (dlluznwax:mcluﬂe@ snﬁyblem@angqérrekammatfmabauc%htﬁgxccmyl Anal . (C |
gH 1 gNZOZrtQOx?O§te'5%QQ or%ly&y]%stearate, alone or with a wax. When a liquid carrier is

25  used, the preparation may be in the form of a syrup, elixir, emulsion, soft gelatin

(

(,1
7.5 Hz
6N20+
L: 2-
NH H

capsule, sterile injectable liquid (e.g., solution), or a nonaqueous or aqueous liquid
suspension.

A dose of the pharmaceutical composition contains at least a therapeutically
effective amount of a PARP-inhibiting agent (i.e., a compound of formula (I), (II), or

30  (IH), or a pharmaceutically acceptable salt, prodrug, active metabolite, or solvate
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Exanpl e N 2-(Phenyl ethynyl)-3,4,S, 6-tetrahydro-1 -
H azepi no[ 5, 4, 3-cd] i ndol - 6- one 20 (1 7~ 46 10 J U L Z003 Ot\lﬂ 4@‘(—12903

Tricyclic bromde 11 (58.6 ng, 0.22 mmol) in DM ( 1 nL) was degassed and
treated with tributyl (phenylethynyl)tin (95.2 ng, 0.24 mmol) and
tetraki s(triphenyl phosphine) palladium(0) (13 ng, 2 nol % . One crystal of

2, 6-di -1 5&@&5@ aﬁkdrm&faqbw@&n?ﬁ,s%é oﬁﬂﬁf@'gﬁﬂx‘icédl&aﬁ&é%gé gﬂﬁts‘"’afhéqeat ed at

60C for arti'ng material was st esent ol'ution was

heated at }eREiel doseumandeiatindmisieredl to-a mb@niabdoit éxainple d hifla\Biicag@h ed to
anbient tenperature and diluted with water (2 nm) and extracted with Et OAc

(5 mL x 3) neamefmqmnubo@cmndutmn mediatedHyaghibitian Wa%RPa!nuvxm,lbu@,nydrl ed
Na2S04 filt d, t.ed., Th de. 1 duct fied b

il b SRAVBGT SHIPI BRI S HerBng 10 BERSE otptealth 108 s 'aem tye
lid 4,

51 o (Pl ?ﬁf*ﬂ%ﬁﬁ, b (RARreckI) HOF GiaMAE 2 a%!ff”é"fﬁ?# 24,

7.33 (t, ligarehterallyobyinjectidndbOr (ontindbijisly By @ftrdvagina)intraifdvl, (rftABronbhid), Cal cd

for C-9H-4N20+H: 287.1184, Found: 287.1192; Anal (C~9H~4N20~0. 6 H202 C, H,
, 15 N. %ﬁmleor@maoqs@qrny Mph‘en‘PPmﬂeutl%nﬁffféﬁtﬂ‘éﬁr%?@tils intended

_ I |
e s tchetne b fglrafdbgt B Shenstfidubloh G4 Barobtbblied BubBt 5y
0.20 nmol ) shﬁicTéﬂFtc( ffétt kreaitbr £or i rﬁoi@lsease condition mediated by inhibition of

1, 3-di met hyl - 3, 4,5, 6-tetrahydro-2(1|~-pyrim di none (DVPU) was cool ed with
an i cel@at é’n‘\!ﬁhadmvmdsuqhmtfeﬁpqtpmtpwoa@fmmfcaacesmbqremssmdumxlnmm ¢0. 45 ol )

in THF ( 05”1_%? The el l ow m xtyre sallomgéj tlrat Oﬁfor 10 mn.,
and was. t - BENSIPREIBHGANSEENE 1P Strokeyheid Hrima, abd newadsRenRmtve Aiseaer: (0. 22
m., 0.22 W‘T‘Bgém%ﬂﬁﬁo%g%ﬁ %o%é’{géuﬁd bP&E%Jeﬂtx@ﬁﬁ%&é@l%%&?ﬁen&E rature and

stl rred for ct1onwas quen at ed

agqueous NHéffectivenwlillewdry depending tiporEfacides guoh ik the gixticulivecomgpamd ctheol ut i on
was washed with water and brine, dried (Na2S04), flltered and
concent r-at difcaspronditipnang rtb%lﬁf’d‘te"'&bég’effﬁ?ﬁlth? wdentity ofthe manamaldraeedyr aphy (2 mm

v osb (G Wik g gy el o0y % 7

3H, 7.34 (t, Iﬂ'hrlll]bc-aﬂprc?cﬂdéal Xthat théadhial dSkﬂfes 6f the KARP nlibitihg agerts Hz) , ' ~
' \/'780(d,1H J 7.7 Hz), 8.15 (Dbt , Anal . (C 1gH | ~Nz0~0. 75
H20) C, H, uped mahepharmaceutlcal composmons of this mventlon will be selected according

to the particular complex being used, the particular composition formulated, the
mode of administration and the particular site, and the host and condition being

20 treated. Optimal dosages for a given set of conditions can be ascertained by those
skilled in the art using conventional dosage-determination tests. For oral
administration, e.g., a dose that may be employed is from about 0.001! to about 1000

mg/kg body weight, with courses of treatment repeated at appropriate intervals.

25  Synthetic Processes:

The present invention is further directed to methods of synthesizing the
PARP-inhibiting agents by processes such as those set forth below for exemplary
compounds of the invention. In the following examples, the structures of the
compounds were confirmed by one or more of the following: proton magnetic

30 resonance spectroscopy, infrared spectroscopy, elemental microanalysis, mass
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Compound 18a, 1, 5-di nethyl-2-phenyl-3,4,5,6-tetrahydro-1 H azepino[5,4,3
cd]i ndol -6-one, was isolated as a mnor product. np 175-177C, ‘L)Iﬂ W!? 29p§
(DVMBQJ6) S 2.91 (m 2H), 3.19 (s, 3H), 3.6S (m 2H), 3.75 (s, 4

2H, J = 7,8 Hz), 7.58 (m 5H), 7.72 (d, 1H, J= 7.8 Hz), 7.79 (d, 1H, J=
Hz); Anal. (d gH-8N20~0.5 H20) C, H .N Exanple P

1- N- Met hyl - efhh AET@}, p%rfg, 48

10 J U | %%tlgn?u& HNlll—]Ifl[I\lIi-y‘é{cﬁr‘%g])Jﬂt SO?U'[I on of nﬁ%f%ﬁdlﬁ%’g%@g%z@ggé (’)xyl ate
(402 ny, 2. 3Ad mehing poinDMF (5 L) was cooled with an ice/water bath and
treated with NaH ( | 00 ng, 2.5 mmol) 60%in mneral oil). The resulting
yel | ow sol ution Il?/acﬁomhlagnenk: t&omm( NMRI) spec&ﬁ veeredetermined msiagad0dt i on of

Mel (482 ny, 212 ~L, 3.4 )kp &) was added dropw_se. The
sol ution mﬁ‘%ﬁhm‘:@d\’[ﬁaﬂﬁ@ DANFRSES Qw&ﬁéﬁaﬂlﬁﬁf@*vaﬂﬁ"e 0Q on was

oox 3).S K §‘%P’-5%@%I*“?k%ﬁa%?SI‘%*Z‘%“WO@%?@%&%I%%? Ghigal 17

Na~SCa f S)‘Q&I :
EN— met hi/l ) - .'IHESF';'Z car ﬁ‘%}i at %l‘ﬁEIn I ow od}?& frﬂgban mt%ﬂ% The N
hyl b I I
S v e L

to that descri bed ound to give 1-N

net hyl - 3, 4, besituabprodb pdiventlsighaly epfoliofvs, CHCIgH 7.26 pbr DMBOas2499pimy white

solid, 256 ng (54% after recrystallization (CH C,/MOH hexanes)).

194 195(: HCIsHms(%oaSmm B&mgmphemzse@c(m@mﬁasfow@m(m Bidglet3ad 82 15
H%)@ 7.64 (d, wz772 d 1 H J=77
8 (B@uhlet gI.dﬁ) oqhm/sf éﬁmetswwm ed= quartet; bep taad resppancearg

F d: 201. 1020 A

(?;(r:]) 3- PhefyT “?“Apg‘ &?‘H‘I‘P’&hm&g‘g“ @gg‘bﬁ‘n‘%ﬁg&@‘@ ‘cIFI‘r"gI&I’anﬁﬁIﬁI‘gO) 0
20 (20) In %%%%Fe@btﬁldeﬁrus{ﬂg d PkinCEIGfer 11 860! sérids drBEMR{a@Imﬁﬁéxhﬁéh ptiRet hyl
3 (nitroethyl)-indol e-4-carboxyl ate D above, nethyl indol e-4-carboxylate

(85 ngy, O. 4ammm)etea,nmememdsn5cmnéy€$m¢rg petfoﬁuedwhnh)lanm Mitrelabddcat 160C
in a sealed be f 2003 T duct .salated b
IS| lica gel ‘l?JrB‘F?éf 5%931553‘9”13? O‘B‘TSI(Nla_SL ‘Z‘llﬁ’g.Pﬁbéﬁ gaﬁ'é’m% %’F ﬁ&‘di ate Y

nitro ajkan f 0
(rac)- Bl%heﬁlﬁiﬁgm sﬁﬂé{fo tet r%?ﬁ%@éﬁgﬁggyﬁg&%&4%ﬁs‘é?ﬂ ndol - 6- one as a

white soli dchxﬁmatbgt@m%%petfmmed ating Sdicaggeh pO yMzrck ABO388). aAhalytidalon) . np
201-203C;, "H.NWVR 5 (300 O 8 3.73 H), 1.H, 7.28
(br m 8H), thrnbwe'(ﬂlfowamg@h! (@ﬂg/s performe %Fmaprecgate%@?eﬁ?zqfslhq_a@z (br

wai - (Cry EReH 0GR AR 5P Iﬂélﬂkpsggk ypg»h&@aeémed SAUNerRR | 180

2- (4~ FI UoT Opi5amathy aris dhe BnBor&lt@ NN Ficibh e eRi peplondd 31 shimdeliednang 10

* 20 under a slight positive pressure of argon, unless otherwise noted. All commercial

solvents were reagent-grade or better and used as supplied.

The following abbreviations may be used herein: Et20 (diethyl ether); DMF
(N,N-dimethylformamide); DMSO (dimethylsulfoxide); MeOH (methanol); EtOH
(ethanol); EtOAc (ethyl acetate); THF (tetrahydrofuran); Ac (acetyl); Me (methyl); Et

25  (ethyl); and Ph (phenyl).
The general reaction protocols described below may be used to prepare the

compounds of the invention.
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O/ ' NH- HNF (23) In a manner simlar to that described foy ,Conmpound
12, the tricyclic bromde (100 ng, 0.54 mol) and 4-fl uorobenz{a RJen2003
acid (79 nmg, 0.57 mmol) were coupled to yield
2- (4-fluorophenyl)-3,4,5,6-tetrahydro-1 H azepino[5, 4, 3-cd]indol-6 15" ~ ~ ~
one, 107 mg (99%, as a pale-yellow solid. ' H NWR (300 MHz, d6-DvBO 8
3.04 (m 2H) 3. y@t‘ﬂ& ppt, 1 H J=7.7 H), 7.39 (m 2H),
7.56 (dd, 1 &eﬁerﬁf’? tlcgﬁe@"?"(& (m 3H). 8.05 (br t, 1 H, 11.57 (br
s, 1 H); HRI\/S {FAB) M) Cal cd for C'H, af® O oa81. 1090, Found: 2&1 1Q93;

0

Anal . (C'H 3FN,0~p.6 H-O C, H N 20 Exa IeS

8- Br ono- 2- phenﬁ‘%ﬁ tetrahydro-1 @:o o[ 5, 4, 3- cd]lndolm 0 N
Br \ (26~ ~ (26).5 0 JUL 2003 A spol df Con—pT)‘Un-cf’lz

(2-phenyl - 3, \-tet'}‘ahydro 1 H aze¥ino 4"8 ,cd] i ndol - 6- o't’1e/\2/k ,, 0. 08
mmol) in CH, Chng 1 m.R#and THF ( 1 nl) was trBated W th pyr|d| ni um
tribromde ( ,CHO 09 mmol). The solit] Qangs §_&‘I rred for 7h8|—‘{”~§>Hat room
tenperature a,pd_ Hs e diluted with vvater (C&Rnb d the aqueougyl was 5
adjusted to pH = o 1?) with 1 M NaOH The mxture was extracted with CH, Cl,
(3 x 5 nm). The oAganic solution was washed® withwater and brineg dried
(Na,SQ,). filtered, and concentrated. The crude product was purified by
radi al chrorratography ( I nmsilica gel; 1 % MO imM\CHC13) to gi v§ t he

8-brono conpound, 12.8 ny (47%, as a pale yel W Rscﬂ "H NWR (300 MHz,
d6-DMBO) 8 3.06 (m 2H), 3.39 (m 2H), 10 7. 43°t’%p¢;5'z’t‘°z H J= 7.44Hz),
7:55 (app t, 2H, J=7.6 Hz), 7.66 (app d, 2H, J= 7.6 Hz),\{.70 (app d) 1 H,
J= 1.5 Hz), 7.75¢ aﬁd 1H J=1.5 Hz) 8.24 (br t, 1 H» 11. 4,7 (br s,
1 H: HRVB (FAB, MF+) “@axd for C'H'BrN, O 34k 0289, Found 341. d294. Ri5
Example T: 2-(4-( DI et hyl am no) net hyI ,
azepi no~5, 4, 3-cd bl Ng-gne
to that descrhp /G
0.63 mml ) and 4-fornylfaenzeneboronic aC| 0 42/ mg, 0.95 20 mml) Wevaé2
coupl ed to yi elghki 2 (- fornyl phenyl) -3, &Y 6 tet P'\azgydro 1 H g2%.cHNH
azepino[ S, 4, 3- c;@k]!gnctm -one, 141 ng (779, as afyellow soli d @pgzeaﬁznmoc
(dec.);"H NWR ()BQQaM—Iz d6- DMSO) 8 3.12 (ma2H), 3.42 (m 2H), 7.28 (t,

J= 7.6 Hz), 7.591@, 1 H J=26H), 7.62E(d, 1 H J = 7.6 H),D7. 88(d

of ABg, 2H, J = 51  1-0--JNL 2003
PA/COR3'OH when R?® is

CHR3'CH,NH,

H
o N
H X7 (CH) N
N
o) N\(CH ) | Oy RO
N 2/n
T N 28
R
0
D—¢or R N b
R N R R?" N
\
R2? R¥ = H, halogen R%
R? = optionally substitiuted aryl,
alkyl, alkenyl, alkynyl, cycloalky!,
J heterocycloalkyl, or heteraryl. EE

G

In Scheme 1, 4-carbomethoxyindole A is formylated or acylated under various
5  Vilsmeier or Friedel-Crafts conditions to yield B, where R* is CHO or COR*. 4-
Carbomethoxyindole A serves as substrate for a 1,4-addition reaction to yield the
nitroethyl intermediate B, where R* is CHR*CH,NO,. Intermediate B, where R* is
CHO, is transformed to the corresponding oxime (R> is CH=NOH) or nitroalkene
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7.7 Hz), 8.05 (d of ABq, 2H, J = 7.7 Hz), 8.11 (br t, 1 H, M7 1S, ,

11.75 (br s, 1H); HRVS (FAB, M+) Calcd for C aH 5N, 0,: 291. ﬂﬁdéﬂum
291.1 132. The al dehyde (310 ng, 1.07 nmmol) in MeOH (40 nmL.) was treated
with dinethyl amne (2Msolution in MeOH, 6.41 nmol ). The sol ution was
cooled with 5 an ice/water bath and treated dropwi se with a solution of
sodi um cyan@oisieC HNO, | T4 wivich id tHéh cataliicallydediced te teoarhidlealk®D ng, 0. 59
mml) in MeOH ( 10 nL.). The resulting solution was adjusted to pH = 6-7
wi th 2M netdsavetive Drdiitrosthybintermegdiate § is gensformad-directiydo Dharhendti” Was

hed 0, 2 d h I
avapor ati o HRECHENG by retéadiin e {43Fs, ComBitha BEPaRSRRNEly btizes g on
adj ust ed t oripftifc hfrinb BV £ 2568 EE) %s&%bfﬁﬁ&%ﬂt&b@'ﬁa@c(coﬁéﬁzdﬁ'& x 3).

The organic solution was washed with water and brine, dried

filtered, aalsb tcads:mmcmlmdacta’me EcanddE Ep rGamnpounddsis opyiehally Nzatklylated to
(CH-Cl ~/ MeCH hexanes) tQ

2- (4- (N, N- @Wtﬁ@l‘%’ﬂﬁt%wéhﬁk%s%?@!q yigld/F slngermediate,F; gap be transformed via

226- 2900 (oo el ealidf Gty PhngefiGions AR il iR AL" "Dy

3.40 (m 2|‘Jilffe&i1f1§1uhfsﬁtuté’d'ﬁ'wyalozlllcl€ﬁns @, Wherd R¥ 1Zax7yl Hﬂkyl Zlk@ﬁyl(di aBtyrdPa, 2H,
J=79H), 7.56 (d, 1H J=77H), 7.61 (dof ABg, 2H, Hz)
7. 69 (d, 1 Gnsopmrmllyfuat)ermdnﬁec(mRr%RfangR 11.53 (br s, 1 H) HRVG (FAB

H:O) gallt)ﬁd {\Ior ZgAcy -8 utute gﬁzrgggﬁqufufgmula ?lo(e 1g75cgfnpéﬂg<li 42)( cdn be rhgge

2-(3- (N, N- [E[?"%E& ddx?m M&% Bﬁ@éﬂo}lg?rg_ﬂﬁ]&h@ W Qﬁﬁ%y]st The %st%ré 36 .

Hazepi no[ 5, I ndol - 6- one 22) (2 e a dehy

1.19 nmmol ) rhay b Githed Gomvejtedvasothbr aayd aed dhtivies hyﬂydml)h;ysi toatht free @& sol uti on
in MeOH, 7.16 mml). The solution was cooled with an icelwater bath and
treated dr delpwed Wtaﬁt"@t@mtw@@) lot. v Lnissp leavinggroup, by(stapdard

cyanobor ohy, mol) in
MeOH (10~ m_'g ‘I"$§ rés%u h sﬁppc? %ge ?“’? Rg&‘{‘%sﬁ 'g‘g‘?”?‘ ?Ed
met hangki ¢ $&lcndf 4@redition; Auggst 1002 ?thﬁiwuey &l&maanmkymmuenc hed Wi th

conc. HC (0.2 nmL) and the nethanol was renoved by evaporation. The residue
was 5 di | utQ4d 169 1802)cands for skample, conyersien Gramides,Rrother agyl é%r“taavmﬂb& 10- 11

th KOH d _ext CH 3) ceenl | ut
washed i ¢ ERAREs BEAGrAT) Bioa itngar byl *}‘%eé%m BAIE R T oa,
The crude RioRderedd 1oamidsy s ﬁhﬂda?&ﬁ'm{r%sg readdRiakl @gxepeéaczm vaihvsrirdaky3- (N, N
di met hyl am no) net hyl phenyl’) -3, 4, 5, 6-t et rahydro-1

H-azepi no[ &rztp@)midi)i amipks Sichrae dlrméthEZanO(W@hdua:s shiny yellow crystals.

np 222-225C; MR O 8 2.20 (s, 6H), 3.06 (m 2H), 3.40
(m 2r20"3. 50 (s ’?Fé‘%%?mﬁ“ Fge"l‘gyBJ— 7.7 H)) 7.41 (br d, 1 H J = 7.4
Hz) - 7:50°(m 4H), 7.69 (d, 1 H J = 7.1 Hz), 8.05 (br t, 1H)) 11.56 (br s,
1H); HRVB (FAB, M) Calcd for C, He, N30: 320.1763, Found: 320.1753; Anal.
(OH, , N30~0.25 H,O) ' C, H, N 15 Exanple V: Conpound 25 Q N -N (25) ., , To
a sol ution of 2M (CH3)2NH in MeOH (0.6 ni, 1.13 r’r‘60I) was-gdded 5N HCO - MeCH
(0.08 ni, 0.380 nmol hegal de de (0.0S5 Q)

0.188 mml) in 3 n NaBH3CN (0. 012 g, eR*esul ting
20 suspensi on was _s ] +#0r 24 h at room tenperaturje. Condentrated HCl

was added until ti pas Ngss han 2, and the M pved in vacuo
The residue was t@ 0 |n/lf-|2 nd—extracted wit 3 agqueeus

sol ution was hioUghty td abeit pH 9 with solid (s) KO—ladex racted with
Et CAc. The organic |ayer was dried over MySO4 Aand ctnce afjed to give a
yel l ow solid) which was puriRPed by 25 flash Silica gel chrogatography

eluting with a gradient of CHC13 to 10% MeOH/ NH3 in CHC13 toRffve 0.024 g

of a yellow solid. #8NWR (DVSO-d6) 2.18 (s, 6H), 3.45H3 1 ~J~UL 2003
(s, 2H), 5.R%=C0Q.,(#H), 7.20-7.30 (m 2H), 7.35 (d, 1H J = 6 Hz), 7.40-7.S8
(m 3H), 7R_pé2§,_l_}l—l), 7.79 (s br, 1H), 11.68 (s br) 1H); HRVS 306.1626.
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Example W 1,5-D hvdro-[1.2 di azepi no[ 4, 5, 6-cd] -i ndol -6-one (2-7~h 5[8 Nzﬁbsl
5 H (27) A solution of the internediate J (3-fornyl carboxy |n1iJ h
1.21 mmol)) in MeOH (10 nL) and AcCH (0.1 nlL) was treated with hydrazi ne

hydrate ( 176 ng, 3.5 mmol) and the solution was heated at reflux for 30
m n. The solution was cooled in an ice/water bath and the precipitated

lid bL s L 32 .
iOSI di mgrgg[ 1%§?l§da?§e‘pl #d%bﬂs(l(g%dé?nig 6 one, 1 _mSI‘ F?'Ego/g)q]{%smyé) bri ght
[, Vol L oW ot d opionalonaRiciggy, hikyl, AANRA(BIGIN, d6-DVEO) 8 7.11 (1, |
H J =7.8Hz), 7.44°(m 3H), d, 1H 1= 2.7 Hz), 10.09 (s, 1H),

11. 74 (br syclobkyl, Anurocy(:toammdyetemaml oxH.15 Exarrpl e X

B e i A R M AL B
mol) i g d'vﬁf&é’g%elt §e98s i?fh?mé’@t% &E?&k%{y}"%&}m@&i}zﬂﬂ\e@é‘é%%(o 69

nmol ) at room t enperatiure. or ange” sol u was coof W th an ice/water
bath and t hgdfaethewi th 20 al umi num chloride (0.69 mmol ). The dark-orange
solution was warnmed to roomtenperature over | hour, then poured into

i ce-col d aqueous 2M HCL. The aqueous solution was adjusted to pH = 9-10

wth KOH (s), a i t&n =Ch ( 10 nL x 3). The organic solution
was washed with enb‘f ied (Na, SO-), filtered, and
concentrated. The cr ude product was purified by radial chromatography { 1
nm 54 1-~ ~~~:"2003 silica gel; 3% MeOH in CHC13) to give nethyl

3- phenacyl -i ndol e- 4-carboxyl ate as an oil, 63 ng (99% . A solution of the

3- phenacyl camrBoxy indole (6G*ny 0 25 mml)"zl)n I\/EC]-I (5 nL) anff® conge HC
(0.1 L) was fir eat ed =t hyd az e hydr at e 0. 73 mmol Ltand/t he
sol ution vva dted aty re refI or 3 h. The rEVAS quen( ALt
i cel water, e aqueous adj ugtead-te pH = 10- 11 it h (s)

and ext r &8 ed Wi tWRCH=CLE (30 m_ e orgahbc sol uti dfi was hed
with water ang brine, dried (NNa, SO~}, fiItere'bI and concentrated. The crude
produciQowas crystallized (CH a, /hexanes) to gi ve

1, 5-di hydro- 3-phenyl -[ 1, 2] di azepi no[ 4, 5, 6-cd] -i ndol -6-one, 33 ng (51%, as
a br| ght yeI | owlesmqme a Ms-wiryeLviinelnges, Suexample, &quermm, 18 7.22 (m

(C oH N30 8%% aéugﬁ %d%@gﬁpl\ogsxag@ug}ﬁn Jc},p %%Agﬁagﬁl P g Anal.

1, 2] di azepisBas sﬁmﬁ‘l@d‘]‘ohdth" ﬁagqﬂ@a£r297enahedkbri\u\4z 119\75\5¢ 4M6VL4@2@) 15 A

sol ution of nethyl i ndol e- carboxyl ate (250 ng, 1.43 mmol )

di chl or oet inooepar@edrhdreimby referanes). vihe intgrmydiaty Noeasphaendlized muhl de (36l ny,

and 17 Vit cBelPYh SPaoR (e crf G P F20RG S DEORRIDNS T TReeRae el

m xture wa i4nr a i i ce-cold
T M aaqueous fo 0 FEPLEATOnSIRGI N LY Merénlle 1D B P MR P £

NaOH, and eadifiet ssdiesérited GhiSChemé 110 thelinter@diateTBB. or gani ¢ sol uti on was
washed with water and brine, dried (Na=S04), filtered, and concentrated to
gi ve net hyl 3-(3-phenyl propi onyl)-indol e-4-carboxyl ate as a pal e-yel | ow
solid, 395 . A solution of the 3-(3-phenyl propionyl)-4-carboxy
|ndoIe (95E MQE =31 mmol) in MOH (3 nL) and HO (0. | nlL) was treated
with 28 hydrazi The dhabris({RhemdesOriba By Rfdremdtdo thefoimdhg opecifds heat ed at
reflux for 8 h. The solution was cooled in an ice/water bath and the

preci pi t at examples. dUnlass atbenwass ipdicated, all percentages and parts are by weight, and

all temperatures are in degrees Celsius.

Example A: 3.4-Dihydropyrrolo[4,3.2-delisoquinolin-5-(/ A)-one (1)
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by filtration to give 1,5-di hydro-3-phenethyl -[
1, 2] di azepi no[ 4, S, 6-cd] -i ndol -6-one, 55 10 J U L 2003 60. 2 4g0(dUL/¢20031e
crude product was purified by radial chromatography (2 mnS| o,
hexanes: Et OAc) to give a yellow solid. np | 82-183.5C, "H NWR (300 VHz,
d6-DMSO) b 2.80 (m 2H), 2.84 (m 2H), 7.22 (m 2H), 7.31 (m 4H), 7.54 (m
a’\l_bog Z: Sa (SN é ExbmprndQ W4, prépdrbd aé ddsciBed Bélow ackording AL procedurklof~0-0 1
a

2-(3-Trifl anembhyi abhéMda) Chers. 1934}, d7r1dKQ dstarting dpinm ofeth v irBlobedd ndol
6-one 30 HNF F F NH(30) In a nmnner simlar to that described for
Conpound 12°rPeRy18tei cyclic bromi de 10 (300 ny, 1.13 nmol) and
3-trifluoromethyl phenyl boronic acid (322 ng, 1.70 mmvl) were coupled to
yi eld

2-(3-trifluoromet hgbsatnenyl ) -1, 3, 4, S—te'o’zﬂbgﬁéo azepi no[5 4COsNE | ngBH-G one

, 300 ng (80%, asla pale- n)is(hab)om sol i d np . GNBPRHGC, ' H NWR
d6-DMVBO) b 3.08 X a:nZH) A (2

ppNeCAc] “® Hz)) 7.60

(d, 1 H J=17.38 . Tlrocd - 30 °El, Hz) , HaP. §epH( m 96 (m
2H), 8.13 15 (br t7 1H), 11.&B%(br s, IH;HM5 (FABSSWH+) 33[;

(C, gH 3F,N0~0.5 HO C, H N Exanple ; 95 % K
2-(4-Trifluoronethyl-phenyl)-1,3,4,5-tetrahydro-azepi no[5, 4,3

cd]indol -6-one (31 ) HNFI N~ ~FF 20 H(31 ) In a manner anal ogous to

t he met hod descri bed above for Conpound 12, the tricyclic bfom de (300 np)
1:13 mmol ) and 4-trifluoromet hybpeen Il_['l)orccl‘mic acid (322 %86 10 J UL 2003
ng, 1.70 mol) were omarpked tol yieyd ™ 3
2-(4-trifluoronethylm rN\DOt etrahydnmaz?i no d]|ndol 6- one
, 261 mg (70% ) as an wwkf wh sQl1d. nmp 208- 2049 NNLR /300 VHz,
d6-DVsO) S 3.09 (m 2H), 3.40 (m RH), 7.27 (app t, 1 H,. -78Hz) 7. 60
(dd, 1 H J =8.1, 0.9 Hz), 7.7l (dd, 1 H J = 7.5, 06"Hz)788 (m
4H), 8.18 (br t, 1H), 11.77 (br's, 1 M5 (FAB, M) 3311 Anal.

H)
C, gH, 3F, N, 0~1.° 0 C
(2 Bgnzofuran 2.\ Fﬁ%@?@”&'ﬂmla&zepl no 5,4, 3-cd]indol -6-one HNf yr

~Ji NO10 H (gl : r SN
Conpound 12) theﬁts%)lldctg/bgla?ﬂéh &E%'m@gﬁe&%y‘ ﬁn%ﬁe&éaféqb%%g@gml)m

benzol b] f ur dmethiforoamidedineti @GR etaly (2011 &d., dfib ymaolg ireDMIKI{A3edL) wayi el d
2-benzofuran-2-yl -1, 3,4,5-tetrahydro azepi no[ 5, 4, 3-cd] i ndol - 6-one, 262 ngy
(779 ) as ahsated aW388(C fer 8 heurs finc Thesolytion was copceiriehona bigh-vagBuUmVEO) 8

323 (Mo 2o 38 o epgh g 8 vielo g €hay B el Vo © 1)
'H NMR (DMSO-dg) & 2.83 (s, 6H), 3.85 (s, 3H), 5.42 (d, 1H, J = 13.6 Hz), 6.41 (d,
1H,/=13.6 Hz), 7.25 (t, 1H,J=79Hz),7.76 (d, IH,J= 79 Hz), 7.88 (d, IH,J =
7.9 Hz).

e

A solution of the benzoate enamine (12.2 g, 48.4 mmol) in toluene (200 mL)
15  was treated with 10% palladium-on-carbon (2.7 g), and the mixture was
hydrogenated under 50 p.s.i. of hydrogen at room temperature for 1.5 h. The mixture
was filtered through a pad of Celite, and the pad was rinsed with EtOAc. The crude
product was purified by flash chromatography (3:1 hexanes:EtOAc) to yield methyl

indole-4-carboxylate as a yellow solid, 6.89 g (81%). mp 68-70°C; "HNMR
20 (DMSO-dg) 6 3.95 (s, 3H), 7.02 (s, 1H), 7.25 (t, 1H, J= 7.6 Hz), 7.60 (s, 1H), 7.75
(d, 1H,J= 7.6 Hz), 7.80 (d, 1H, /= 7.6 Hz), 11.54 (bs, 1H).
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~~'" " 303; Anal. (C,gH 4N, 0,~1.8 H=O) C, H, N. Exanple CC
2-(3,5-bis-Trifluoronethyl -phenyl)-1, 3,4, 5-tetrahydro-azepi no 13&'-’:“&-02003
cd]indol -6-one (33) HF F F (33) In a manner simlar to that described for
preparation of Conmpound 12, the tricyclic bromde (300 ng, 1.13 nmol) and
3,5-bis-trifluoronethyl phenyl boronic 57 10 J UL 2003 acid (202 ng, 1.24

nmol ) were coupl g Intermedidle J - methyl 3-formylindole-4-carboxylate:
2-(3,5-bis-trifluoronethyl-phenyl)1,3,4,5-tetrahydro-azepino[5, 4, 3-cd] i ndol

-6-one, 70 ny (160/@0,lutm @frpahguyndoneema;boxydate@S mzcl(4denmpl)m4 NVR (300
) ?E O ibhiprostising (L) Yaseaieg Withya sopition st QEEDNF f s'saivaleal 7 1o
8.16 399
510 (or ©. A rplindlisbilande (B mehuil oflichyds fdiedth S0l 171 A

2- (4- Br gmopiieeidattidn Soltibn has b@lhhédﬁrﬁo@d&eébl&@ﬁ\ﬁsoﬁs'\Baq:ﬂNhOA@(i@uDIanLH N Br 10
(34) In a manner simlar to that described for C)moun

2-i odo- 1, 3, theBqueausanution-wasadjustfd o pHB=Sitin &M NeObh end saraeged wltlzs ol

sce Examl e NABPLR, £ Al QRB ISR Vandt b (e T o2 P ) o

br oropheny| ﬁ)NaISéb)‘lﬁﬁexteﬂt 5 1600%'&%?&@?!0”@[/5“{&&% Q%hﬁlvggindére%&r 31;%1% ds20% .

as al Swhite s H NVR 300 8304(m

2H), 3.39 (4n oikH71 xﬁgzﬁs%apm NMR (300 MHz, 45 DMSRD) §73. @(s(slﬂ) 7116‘(t IHJ8. 1,
0.9 Hz), 7.60 (d, 2H, J = 8.7 Hz), 7.69 (dd, 1 H J Hz), '7.73

(4, 2H100 =8 81Hek Y, 408(ddo1 Hbf =t7.8,0.841z), T15654, QHrJ§7$+€b8 8(I66(@, 1)

341/ 343; Ana @) H N 20 Exanple EE:

2-(3-Chlor oThgf f‘ﬁ%r‘g%’\v% QEQQHQ % lg':pet rahydr o- azepi no[ 5, 4, 3

cd) i ndol - 6-one (@5)1gkrMlelatd N helfthl Hfbormyldlels- gﬁgg’x)}lﬂe%xﬂﬂé‘”er simlar to
t hat described f Conpound , the tricyclic bromde (300 ng, 1.13 nmol)
and 3-chl oro-4- fAuﬂmﬂmeI(bﬁrg)rllZcB maiod), Mﬁyﬁrmlaﬂunc’lédmnhlc)nd@d#ﬁ?cg)upl ed

to yield 2-(3-chloro, 4-fluaro-phenyl) -t etrahydr o- aze|n0543
yield 2 ol NaOAL (504 % Bl R o0 135 LS ard Mabf B350 )\ oks

15  stirred for 1 h at ~50°C. At this time the mixture was cooled to room temperature and
concentrated under vacuum to remove the MeOH. Fifty mL of HyO was added, and

the solid was filtered and washed with additional HyO. The pure white solid was

dried under vacuum at 40°C (2.57 g, 95%). 1H NMR (DMSO-d¢) & 3.88 (s, 3H),
7.23(t,1H,/=7.7 Hz), 7.59 (dd, 1H,J= 74, 1.1 Hz), 7.70 (dd, I1H, J= 8.1, 1.1 Hz),
©-20™ 8.01 (s, 1H), 8.52(d, I1H, /= 3.0 Hz), 11.13 (s, 1H), 11.97 (bs, 1H).

(d) Intermediate L - methyl 3-aminomethylindole-4-carboxylate
hydrochloride:

Dry HCI gas was added to a solution of oxime intermediate K (24 g, 11
mmol) in 130 mL MeOH. Under an argon atmosphere, 0.2 g of 10% Pd/C was

25 added. Using a three-way valve, the system was evacuated under vacuum. Hydrogen

gas was introduced via a balloon, and the reaction mixture was vigorously stirred for
4 h. At this time the balloon was removed, and argon was reintroduced. The mixture
was filtered and concentrated to give a solid which became violet in color. The solids
were washed with EtyO, protected from air and light, and placed under vacuum at

30 room temperature. The violet solid (2.5 g, 96%) was used without further
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cd] i ndol -6-o0one, 217 ng {61 %, as a pale-yellow solid. np 234-12353]”' fbw
R (300 5 MHz, d6-DMsO) 8 3.04 (m 2H), 3.39 (m 2H), 7.24 (appl U, LL

7.8 Hz), 7.57 (dd, I H J =8.1, 0.9 Hz)) 7.61 (m 2H), 7.69 (dd, 1 H J =
7.5, 0.9 Hz), 7.85 (dd, 1 H J =7.2, 221 Hz), 8 | O(brt, 1 H, I 1.68
(br s, 1 H; HRMS (FAB, M#) Calcd for C'H, 3C1FN, 0: 315.0700, Found:

315. 0704; (' Hy , 0 . | ¢ ,FF:

2~ (a- 1 oni - Lrycatib NI Moo h & 1A Lot 2333 HET Eone (26

Hi H (3b) i(ke r dercidqb arg £qr _ t cicyclic
bromi de (SO%ﬂlg'dgg(,h' lllfr’%gggrréorl)%)’and (Bli'df ggf‘?bugt gﬁgﬁgﬁgﬁb—%‘r%ggi gﬁé%i J':%I'SOZ ny,
1. 70 mmol ) MeHz)R0oPp{ad3IHR Mi.92 (bs, 1H).

2-{4-tert-butyl -phenyl)-1,3,4,5-tetrahydro-azepj no[S, 4, 3-cdlindol-6 ---
one, 150 ny (429F %W%ﬁﬂtejétﬂlhxﬁfoPaﬂT@Q@»%h’d“M%ﬂ#ﬂ(%bf}wﬁ?i d6 DVBO)

)
S 57 o sy 7 KsOior Atbemetialf 1 @a £ 0 gl i Phm -abjolhe BDH s )
1 H); HRVE adlded kA \BmeitdhbliE€adtion F NeOMd10-4$ ©Na31d mlSakhydFiidMe0B3.9. 1813;
Anal. (C,, H-,N0~0.3 H O C, H N Exanple GG

2- Phen-yl - ARerstiringatrrabycemparagpe fior] 155 4, heauikiurd wag cénaehirated updedr ) 59 10
JUL 2003 Hg~ N\ -' N (24 mpound 12 (48, 0.18 mol ) in foluene (2
m) was tré @arnmghvemaé@i‘sﬁ%ﬁr %gggaﬂcé#gldﬁge,@b?ﬁtﬁﬁmﬁ yd%&d tPdBen
tenperature,_ .The saql.ut i d_at refl f.or th | l.onwed to
ool to rodiiningBf 4tk saifds e AREEdnTna il Vi o dhclcspl BEY, B i
extracted w t i Uty -t wat er
and br ilﬁe, V”&%?‘é O(Q%Eé@f;&, éq(lmp%derl -eggeg @Zgﬁc%%%%%égé{ﬁg" %%%%%gldgrlgguct
was cryst alym R/ t (v eyt he i i 3 as a
ol | ow sol 1S R PYS-)EETE e P SR o0 M Ty TP 0
3.50 (m 2H) 7.0H237.4ape, tH, A=18.1 Bz);7.599sHH), 17.13 by, TH);IHRMS MeéH)(m 3 H),
7.69 (m 2H), 10 8.19 (d;1 H, J = 7.6 Hz), 10.56 (br t) 1 H, 11.68 (br s,
1 H); HRVS [(78A818\ANal) (QuiHsiN2000.2@139)3), :N.279. 0956, Found: 279.0952; Anal .
(C'H ~N,$~0.25"H 0 © H N, S. Exanple HH:

2- Phenet hyl -1, 3, 4, 5-t et rahydr o- azepi no[ 5, 4, 3-cd] i ndol -6-one (37) HNN ..r
= . (3fF 2 B ; ; #8 9 etisoquinolin-5-(/ H)-one (2)

H azepi no[ 5743 p o1 ) and

pl ati num oxide (1.5 ng mL MeOH under an

argon at nosphere. The
m xture stirred at 2

m-’344-§ih opyra

drden for 20 h. The
catal yst was filtere ) Xti-on concentrated, |eaving
a pale-yellow crystallive [solid. Purification by radial 20 chromatography
(5% MeOH in CHC13) fol | d&d by recrystallizatNom (MeOH CHC 3/ hexanes)
yi el ded 2-phenethyl -1, 8 4, 5-tetrahydro-azepitho[ 5%, 3 cd]indol -6-one, 14 ny
(37% , ds a pale-yellow golid. np 207-208C, ~J~i NWR (300 MHz, d6-DMBSO) 8
2.60 (m 2H)) 2.95 (m 4H), 3.26 (m 2H), 7.17 (m 6H), 7.46 (dd)

A suspension of Compound 1 (0.086 g, 0.5 mmol) in 40 mL CH>Cl, was

treated with 90% pyridinium tribromide (0.267 g, 0.75 mmol) at 0°C. The reaction
mixture was stirred at 0°C for 30 minutes (min.). The solvent was removed in vacuo,

20  and ice-water was added to the residue. The resulting suspension was stirred
vigorously at 0°C for 30 min. and then filtered, to give 0.068 g (54%) of a brown
solid, which was used in the next step without further purification. IR (KBr) 3172,
1655, 1606, 1441, 1367, 1292, 755 cm™}; 1H NMR (DMSO-dg) & 4.61 (s, 2H), 7.17
(t, 1H,J=6.0 Hz), 7.32 (d, 1H, J= 6.0 Hz), 7.39 (d, 1H, J= 6.0 Hz), 7.71 (s, 1H),

25  11.92 (s, 1H); LRMS (M+H) 251/253.
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60 10 JUL 2003 1 H, J=7.8) 0.6 Hz), 7.61 (dd) 1 H, J—75 %\Uﬁl 90
(br t, 1 H, I 1.16 (br s, 1 H; M (FAB, M#) 291; Anal. LC

N. Exanple I1:

2- (2- Chl or ophenyl )-1, 3. 4, 5-tetrahydr o-azepi no[ S, 4, 3-cd] i ndol -6-one 5 (38) H
N C N(38) In a manner simlar to that described for Conpound 12, the
tricyclic brommfe CZ%emx3Q-319vd%@91)ro@3¢32Jé}is@@ﬂﬁa%nxl(bm%h%)am d (136

nmg, 0.87 moi ) Were coupT ed to yrelrd

2- (2-chl or ophenyl ) -1, 3, 4, 5- t@trahydro azepi no[ 5, 4, 3 cd] i n@ 6-one, 10 78

ng (33%, as a shiny whlte bl i d. 275C &dec ' \R (JBOO0 MHz, d6 ' DVSO)

8 2.76 (m 2H), 3.38 ( H > N 23 (Pa?sBHMP_ﬂMPdJ—? , 856 (m 5H),

7.71 (dd) 1H, J= 7.5, 8. 07 (NeCPsLigH) 11,8 r s/ 1H); M5 (FAB,

VH+) 297; Anal. (C'H-3N 715 H, ©0.GOHHEN-ON: 15 ExaRpl ¢ 3J:
(2,4-Difluoro-phenyl)-1%, 3{/4, 5-tetrahyeo- azepi no[ 5, éN cd] i ndol -6 one (39

~HNf \ ~~~ ~- » F (39) In @oemnner simlaf toMthat described

for Conpound 12, the trittycli¢ brom de (200 ng) 0.75 rmol)
2, 4-di fluorophenyl boronicacid ( 131 ng, 0.83 nmol) were X oupled to
yield 2-(2, 4-difluoro-phenyl)-1,3,4,5-tetrahydro-azepido[ 5, 4, 3-cd) i ndol -

156 699
ggeDl\/BO) b 2(84/%Tn‘1’ é%@eﬂ@b@g??@?@ﬁfg %%%ﬁ?‘ g‘g‘tﬂcg‘?‘gﬁ"lufk"’)}ngg‘?}l 7.27
(m 1 H) 7. vaisz{dahdghéﬁylb&oﬁfé dcfitl0.08 §1.0.686-mihol), Na»,QOki). ,11:7g64106m1m3>1

7.70 (dd, 1 H J = 7.5) 0.9 Hz), 61 10 JUL 2003 8.08 (br t, 1.58
(br s, 15H) :disdBlyeBABa miHn)mmm)ouAhaf wateC Li€] @Oﬁg,%Z’Bnthcﬂ%&nﬂ? CHCI 3) C
H, N Exanpl e KK:

2- (3- Chl 2?2gg@am(}npbeaywhgsm@m)aﬂwﬂbn@ié?m 8] 24.03umel).i AHereagtiome H N C |

br omi e ( 200M e 3ves SRR ORI hRS TR PO G re ey SR Pkt v s 5 0755 ©
Mol ) Were was taken up in EtOAc and washed with saturated aqueous NaHCO3, H;0, and brme.
—  The organic layer was dried over Na3SQO4 and concentrated to 'give a yellow solid,
10  which was purified by flash column chromatography eluting with a gradient of 20%

of EtOAc in hexanes to give 0.098 g of a mixture of 3 as a yellow solid. mp 215-

218°C (dec); 'H NMR (DMSO-dg) 8 5.04 (s, 2H), 7.17 (t, IH, J = 7.5 Hz), 7.34 (d,

1H,J= 6.6 Hz), 7.35 (d, lH, J= 7.4 Hz), 7.50 (m, 4H), 7.66 (d, 1H, /= 7.7 Hz), 7.84

(s, 1H), 11.64 (s, 1H); HRMS (M+H) 249.1023.

Example D: Compounds 4 and §

0
(4-CHO-CgHg FB(OH),,
NH  (PhaP)sPd, Na-CO03, LiCH,
H,0, MeOH, Ph-CHy
/ reflux
N =66 %

4; R = CHO =~—

MeOH, H,0, cat HyS04
5; R =CH(OEt), ——
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coupled to yield

2- (3-chl orophenyl )-1, 3, 4,5-tetrahydro-azepi no[ 5, 4, 3-cd] i ndol - GjouetJub Z_ﬂﬂa
ng (67%, as a shiny pale-yellow solid. nmp 147-149C, ' H NMR (300 MHz, d6
DVMSO 8 3.06 (m 2H), 3.39 (m 2H), 7.24 (app t, 1H, J= 7.8 Hz), 7.46 (m
1H, 7.88 (m 4H), 7.70 (m 2H), 7.64 (m 1 H), 8.11 (br t, 1 H, 11.68 (br
s, 1H: MS (Fmamsp;nsz@vof@nmpo @mmh@ngllﬁl Bal EtOHHvas\added 4Exanpl e

2 e e Shedtd S o AR a6 B BB s
brom de (30 MR 4l %gﬁ@%&ﬁ@%ﬂ%%%ﬂ@ﬁﬁn&)%# . 124

nol } were
2- napht hal e&rakd BmegH1h.n 70

2 nepht el Sgraktinphely Bnephsio I (or 51 1R, {0 Budil rol resge, 10, 13
2.70 (nf zmlxnﬁre 9as fefjuxedifor 48 R5The pplvent maﬂremﬂvsdam)lp andahie cesjdusH) , 7. 75
62 10 J U L 200

11.67 (br vasfgien %S‘E;Q@c mfw:asgi<§Wi&ﬁawmte@gw%§NW§D i @06 mnne?&m’

Exanpl e

- azbpt nol S SR Hxaé 1 R FB MBSO and conesprptedin Bivseaeliownspligy n o\
, OH (42) 2 d@@éﬁ, ng,

0. 28 nmol ; %@@gg%segu'ggé‘ﬁ%@?| e ggl ow), pa }gvd?lﬂﬁgé Witk gr@dﬁﬂ@ot(&ﬁ

t et raki s(t 1B0ph MBI FPOHOE) to(give .37 g of aGRixtmeb) 4 andd. tAdeedl ByWwanm ne (52
ng, 0.51 mml) were conbined in toluene:nethanol 10 . (8:2 (v/_v), 2 n).
Car bon lfronerivistegds thealdehpdsidasinghd oulgM eOkE3 ml. HoQrandraeatalgtipamoutihef
reaction was then heated at 85C in a sealed tube for 16 h. The sol vent was
evapor at ed “aR% H234or ange solid purified by radial chromatography
(chloroformto 5% nethanagl i néﬁh orQ

The whi [id
recrystal lized (@ecHRIKHRARPHd éﬂlcﬁollh&éa‘nég 146 o gew%ﬂdR(\ﬁaﬁso'%ﬁ

et hyl oot ar05 GO A 6l T SRR Ao fuud S]daﬁ%n;’%}%@c%%xydéﬁ AR
§302 '\H/HZ; @Wm&lﬁﬂ%?%ﬂml (3 nﬂﬁ z(oz(él:l)u J?= 6% rﬁi),]léio s, m)ﬁ 8 (app

7.5, 018 HAN,864s11H); RMS (M+H)2711. 93 (br s 1 H) I\/IS ( FAB, M—I+) 245; Anal.
(C 3H,,N~O~) C, H, N. 20 >rxanpl e NN Pr@garatl

“lodo-1, 3, 4, 5- Set HRNMR EDMSOsaGT 513 (8 SHaly F{ud Fizs- %ﬁ%m 4H.85-0.01), 63
5.03 (s, 2H), 5.51 (s, 1H), 7.20 (t, 1H, /= 6.0 Hz), 7.33 (d, 1H, J = 6.0 Hz), 7.46 (d,
IH, /= 6.0 Hz), 7.51 (d, 2H, J= 9.0 Hz), 7.65 (d, 2H, /= 9.0 Hz). 7.82 (s, 1H), 11.65
(s, 1H).

20
Example E: Compound 6

HN(CH3),. MeOH, _
HCI, NaBH4CN,
28 %
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10 J U L 2003 1, 3,4, 5-Tetrahydro-azepi no(5, 4, 3-cd] i ndol - 6-one beiﬁd ﬁ 35
nmmol) was 5 10 15 suspended in 80 nmL THF/CH Cl, ( 1:1 ), and1 EQQQ 3
an ice bath. Bis(trifluoroacetoxy)-iodoJbenzene ( 1.73 g, 4.02 mmol) and

i odine (850 ng, 3.35 nmmol) were added and the reaction stirred at 0C for 25
mn. The ice bath was renoved and the reaction allowed to stir for another
30 min, as it Vigyaeslution 6ODVD (CHY)SXHtinMeORN0.81ank] 1.6h nwas])gue addas] by

addi ti on of aqueous sodi um bi sul fate. The | ayers were separated, and the
organi ¢ | &peHCkde@Hi(8d 1 onler0. ﬁ@@ﬁanolb,ifbllewedlbyarsdsmmrafnhz aldetiydevdacuo

oo Sk 0o NS 6072 . e

1,3, 4, S tet d 308 Q8

pal - vl | SRS HRPERENR it or2 N el tipa it Roncfueg a1y
H 14 (gpp at:idecﬂ-uﬂal tﬂEpﬁ @as"l'@srthfzn ﬂﬁaMeHe(gH»\Jaerm%ve@uﬁvd'&b: Tﬂe( Eis(dﬁw )1
3 3 By f oédadm was mkemnpim Hg@mi;cmamd MlﬁBEtQ;Pas cThemqileons seleticboae

exanpl es, the foll ow ng@co_ ounds were also prepared: HN\!/ \ / H (W) H
NNHO Nbpptpghth aboutip wm;)so]gﬁ W@ng@xn@ctng(m EtOAc. The organic layer

ol i mlol - SR pver P Olyang G stieiad BRIEE BYEFRATRL Hich ratgurifed o)
escri bed DR He R é*ﬁ%m%%@?%%‘ﬁ R R Mg @%‘?Sﬁndaz
sol utwn %wm@o&wto s %ﬂgwsi@ o(z@ 2o A Ghng@flia? IIPENSAR POMED-LE) 28

In MOH (2 ter recrystalllzatlon (|sopropyl
aIcohoI/h t h ghewy, t ro-1 H
azepi no[S%XA?gﬁi%fﬂidj g %ﬁz s %W)W§Wé§g yde‘)Hc})\aﬁsgB?d 1%, J&hy@
208-210C; I-li),11)4BIMR l(l-BOD= 6/Blzl-lz)d1b48>l\(/&,C3H,8!% 93)4H(z)5)7 63Hd, 28, .ID@S(MIZZWSI 3.39
(m 2H), 3.77 (s, 7.61 (d of
ABgq, J= 8(s D, llzﬂ?(s ﬁ&),?LBM(S (MH?I) éoﬂzAnfﬂwaHwﬁsQ@ﬂrg HZ&F HiN.55 (br s,
IH). HRMS (FAB; MH+) Calcd for C, 9H, ~N30: 306.1606. Found: 306.1601. Anal.
(C, 9H, 9N300.4 H O C, H N 15 Exanple PP: - - --- -

2- ( 3- (& MLy ATF N @oiiotids 8y ra - 3. 4. 5, 6-tetrahydro-1 Hazepino [5,4,3 cd]
-

i ndol - 6- ore
(o) 0] 0
CH
NH  NaH, CHal. DMF. 0°C NH N7
+
N / N / N /
/ /
HyC H,C

/
H

1 7 (50%) 7a (18%)
Sixty percent sodium hydride (0.267 g, 6.67 mmol) was added to a solution of
1 (0.50 g, 2.9 mmol) in 7 mL DMF at 0°C. The reaction mixture was stirred at 0°C
for 30 min., and then iodomethane (0.18 mL, 2.9 mmol) was added at 0°C. The
20  reaction mixture was allowed to warm to room temperature and sturred for 1.5 h. The
solvent was removed in vacuo, and the residue was taken in EtOAc and washed with
H>O and brine. The organic layer was dried over MgSOg4 and concentrated to give a

brown solid, which was purified by flash silica gel chromatography eluting with a
gradient of 0-1% of MeOH in CHCI; to give 0.270 g (50%) of 7 and 0.104 g (18%)
25  of 7a, both as pale yellow solids.
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20 N H 65 10 J UL 2003 In a manner simlar to that described: for
Conpound 22, the al dehyde 15 (200 my, D.69 mmol) in MeoH (20 $i JEH. 2003
treated with nmethyl amne (2.0 Msolution in THF, 4.20 mml) and a solution
of sodi um cyanoborohydride (0.76 mvl) and zinc chloride (0.38 nmmol) in
MeOH ( 1.4 nL) to give, after recrystallization 5 (CH Chl MOHJhexanes),

2-(3-(N-ne ;h!ekgi_i’?g;]%@gt 8583*1%“&' 1473, 113632 fiz gtm@iwmﬁgmrz (DMSO-de)8

H azepi no[ 5, -6-one,’ 103’ as pal e yel | ow powde .
190192 C 38&(&“@?{){30@5%),0165@/8@1) 812 (Bm,sn— 3b|)Hz)37 @Yi‘i VDHZI"=Q603 40 (m
2H), 3.82 (s, 2H : : i 7.49 (m 1
H)) 7.56 (Hg),291 (d71581(=r60ﬂa) 782@91{‘1b.rLRMSJ(M+Hl 861 (br s "1 H. HRVG
(FAB, MH) Calcd for 10 C 9H~-oN30: 306.1 606. Found: 306.1601. Anal.

( C, 9H, 9N~-074®. H{H;B))) 1@66H6N l@&nlﬁne, tgjz 1189 742 cm'l IH NMR (DMSO-d6)8
15D|hdro met hy ol -6-one H 15 I n a manner

simlar t 030h4s 3(!@53)3&16%&(”)01‘ ggéﬁﬂéﬂna 1187 22a(1'§~02!ﬂ|)( |7(§r§ (df 1 Hef 7iypl0 Hz),
i ndol e-4-c te . i n dichloroethane (7 nL) was
treated w ?’R?z@elt@lﬁ'cﬁ gﬁf)gg%swgﬁd al um num chl oride ( 130 ng). The
internedi ate ketone 20 ( 198 ng, 0.92 mmol) in MeOH (5 nL) and conc. HC
(0.05 nmL) was treated, as described, with hydrazine hydrate (0.1 nmL). The
pr oduct prExémpltdi e@ompasnd®| | ected by filtration and rinsed with ice-cold
MeOH to give 1,5-di hydro-3-nethyl[1, 2] di azepi no[4 5 6- cd] -i ndol - 6-one, |68
ng (92% as a brlght yel | solid: mp. 335- 336C "H NWVR (300 MHz, db-DVSO)
b2|7(s 3H)) 7.19 8 Hz, 1H), 25 5 w 2H), 7.67 (d, J = 2.8
Hz, 1 H, 10.12 (s, AB, M#) Calcd for
CH ~N30: 200. 0824. : P8O C, H N 66 10 J U
L 2003 Example RR 2-( 'nophenyl) 3, 4 5 6- tﬁtr/ahydro 1
H azepi no(5, 4, 3- CdjlndQ”- one HN H2 N H 5 1m a xYanner simlar to that
descri bed for Corrpoqu; 12, Fhe tri cyclic br 8% de AR ng, 1.61 nmol) and
3- am nobenzeneboroni ¢ aci d nonohydrate (300 ng, pl ) were coupled to
yi el d 2-(3-ami nophenyl)-3, 4, 5, 6- tetrahydro 1 Hazeprmq[ 5, 4, 3-cd] i ndol - 6- one,
110 ng (259 as an off vﬁnte solid: "H NWR (390 10 M—(zHOdb DIVBO) 8 3 03 (m

39 2 5.24 2 6, 59 (d, J=7.
1H) 6. Ié) (m(rz% &xyaemdz%ﬁwse'i?wdﬁm@ wdefuﬁs@ HBr oe lyafrmaquio thft , 8.04

(br t, 1 WF C 0 .
278. 1293. F?ﬁ%un%“f%’?gpi‘ﬂé’feaa)&h{é Aﬁ%@%l O)'%é,ﬁ’ ﬁ&N}kbéwz%,
1226 cm!; 1H NMR (DMSO-dg) & 3.82 (s, 3H), 4.88 (s, 2H), 7.30 (t, 1H, J = 6.0
Hz), 7.39 (d, 1H, J = 6.0 Hz), 7.65 (d, 1H, J= 6.0 Hz), 7.78 (s, 1H), 7.82 (d, 2H. J =
| 9.0Hz),805(d, 2H,J=9.0 Hz), 10.08 (s, 1H); HRMS (M+H) 291.1130.
15

'_\

Example H: 3,4,5,6-tetrahydro-lH-azepino[S,4,3-cg]indol-6-one (10)

NO,
COzMe
1. Zn, HCI,
AN\ MeOH, Hzo
N 2 ag NaOH
H
M

73%
1 0
Compound 10 was prepared according to a process generally described by
Clark et. al (J. Med. Chem. (1990), 33:633-641) and Somei et. al (Chem. Pharm. Bull.
20  (1988), 36:1162-1168).
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15 Exanple SS: 2-(3-(3-Piperidin- 1- yl met hyl phenyl ) -3, 4,5, 6- tetfahydr

H azepi no[ 5, 4, 3cd] i ndol -6-one Hp> NN, N\ / H20 67 10 J{u b3§003a
manner simlar to that described for Conpound 22, the al dehyde 15 109 ny,
0.38 mmol) in MeOH ( 10 nL) was treated with piperidine (0. I 9 rrL) 1.9
mmol ) and a sol ution of sodi um cyanoborohydride (0.5 7 nmol) and zinc
chloride (0.28 mrnol) in MeOH (1.1 nlL) to give) after Nogcrystal lization
(CH=A "' hexanes), 2-(3-(3 5

pi peri di n- 1-yl net hyl phenyl ) €8,@H;5, 6-t et r ahydr o- 1 COMe
H azepi no[ 5, 4, 3-cd] i ndol - 6- gne, 94. AcO@HCHADY) as yel | ow powder: m p.
235-237 C, ~H NWR (300 O) 4-Bu-datedrbl. (M N52 (m 4H), 2.37 (m
4H), 3.06 (m 2H), 3.39 3. bdnésSetu? H), t, J =7.7 Hz, 1 H,
7.31(m 1 H), 7.54 (m 4H) 7.80 ( mgsd H), 8 .08 (Br t, 1 H), 11.58 (br
s, 1 H. Anal. (C3HSN30065HO) C, H N 10 nple TT:

N-[ 3-(6-0x0-3,4,5,6-tetrahydro-1 H azepino [5, 4, 3-Cd]i ndol -2-yl)-phenyl ]
acetam de ._ ~ Qohigothd M was @irSthbrepatéd zisrfoliowa.nr\esrohﬂmmidfanethpl intale-ddescri bed
for Conpound 12, the tI‘IC§C|IC brom de (300

3-acet am d6pReRyIRSE3 38ig 137 ran(otmdrmtroqthylmtaMZ ?9\ge2235 m@gl)w gylepes yi el d

N [3-(6-Ox 5, 6-tetrah
ph[enyl(] acg%iﬁ’i&gas ir@atﬁﬁ “('éb/é ?Qgtyéca?%czlgfr sg)rﬁg)oa "?d hegledég ﬂé’%;ééégtb "H NWVR
(300 The QM&@m &/ag aﬁgwéé to 36?91 to %o@rﬁe('ﬂ”ﬁeraﬂrﬂ: and t&Sso vent ?ér‘hove?i utldef app t,
J=78Hz 20 1 1H, 7.44 (t, J =7.8 H, 1 H,
7.57 (m zreducadﬁass(ude 'lrht:reixcEleHza,s pnnﬂ):d by flash clmomatogtapHy (3d. 08 (br t, 1
Hy, 10.10 (br s, 1 H), 11.S6 (br s) 1 H. M (FAB, M) 320. Ar]al
(C 9H" N30, heﬁneHEtMcEmgwba ﬂa.lldJyelRﬁv solid, 4.13 g (89%). mp 101- 102°C H NMR

2-[ 3-(4-Fl uor o- phenoxy) - phenyl ]-1, 3,4, 5-tetrah dro azepino[ 5, 4, 3- cd]lndol 6
-one 68 1DMBQJd$) P63 (0 2HW B loﬂ'lﬂ)% 3.93 (s, RHM 4. ﬁé;nﬁ% Hzﬁ 723 @ t hat

d i bed fo d 12, the.t
escribed [of COIMPOMAS 12 o S, 11 Wb, 9! ﬁmf(wm Caled for
10 © Cj2Hjo2N204+H: 249.0875, Found: 249.0870.
Intermediate M (1.12 g, 4.53 mmol) was dissolved in MeOH (70 mL) by

gently heating. Aqueous 2M HCI (70 mL) was added. With vigorous stirring, 7.0 g
of zinc dust was added portionwise, and the resulting mixture was heated at reflux for
30 min. The hot reaction mixture was filtered; the filtrate was treated with aqueous
15 2M NaOH (85 mL), and the resulting mixture was filtered through a paper-lined
- —- Buchner funnel. The filter cake was rinsed with MeOH. The MeOH was removed
under reduced pressure, and the agueous mixture was extracted with EtOAc (2 x 100
mL). The organic solution was washed with water and brine, dried (Na3SO4),

filtered, and concentrated. The crude product was crystallized with CH>Clo/MeOH

20  to give the tricycle as a yellow solid, 611 mg (73%). mp 234-236°C; 'HNMR
(DMSO-dg) 6 2.55 (m, 2H), 2.98 (m, 2H), 7.22 (t, 1H,J = 7.7 Hz), 7.31 (s, 1H), 7.58
(d, 1H,/= 7.7 Hz), 7.70 (d, 1H, /= 7.7 Hz), 8.04 (bt, 1H), 11.17 (bs, 1H); Anal.
(C11HioN2O) C, H, N.
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(200 ng, 0.75 mmol) and 3-(4-fluoro-phenoxy)-phenyl boroni c acidh -
0.83 Mol ) were coupled to yield 1{b jﬂﬁ. %03

2-[ 3-{4-fl uoro-phenoxy) -phenyl]-1,3,4,5-tetrahydro 5
azepi no[ 5, 4, 3-cd] i ndol -6-one, 170 ng (60% as a yellow crystalline solid:
mp. 240 241 C, 'H NVR (300 MHz, d6-DMSO) 8 3.01 (m 2H), 3.38 (m 2H)
6.99 (M 2HExarhpRY: (IBrédD-3.4(5 Gaeﬁ‘iﬂydilo H-azépind{ I 4B-cdkhdolZ6-Bfe (1)) 1
8.09 (br t,™I"H), T I.60 (br s, I H. V5 (FAB, IVH-U 373, _Anar. (1,3H'N,O,
FO.5 H O C H N 10Exarr1deW
2- Bi phenyl -4-yl -1, 3, 4, 5- t etWahvydr a- azepi no[ 5, 4 3- ] pdol - 6-one HN O -N
R Tl § Hlnamann fildf to that desc eyl for, Conmpound 12, the
tricyclic brom de (150 ! 0.5 rm@sh}m@mz 2- 1 : 4- bor oni ¢ aci d (123
mg) 0.62 nmol) were 15 80upled to Hjeed
2- Bi phenyl -4-yl -1, 3, 4, 5- et/ ahydr 6- a%/p , 4,,8=-d] i ndol - 6-one, 87 ny
(459 as a pale yeIIow 9 1d: mp. 2 279 C dec),Br' H NVR (300 MHz,
dbDVSO) 8 3.11 (m 2H) 3.41 (m 2H) 7.23 (app t, J =7.8 Hz, | H), 7.40
(mIH),751(app,J10=7 Hz, 758(qi1J—81Hz 1H, 7. 77
(m 7H), 8.10 (br t) 1 , 11.64 %2 M5 (FAB, M) 339 Anal.
(C, 3H, 8N, 0~1. 15 Qﬂu)poendmo (304 mg, AW@)mﬂzctzzﬁO:mudramdciﬂF (30 md.)
ronet hyl - phenyl )-1,3,4,5-tetra h ydro-aze 5,4, 3-cd] indol 6-one 69
10 JUL 2003wahtresed with pyrgmiurg tnbrqmlécﬁ%g"eg,ls frireg)) atd°Ch akheraBes bed f or

Co t d

4 chi or 0. - elkRrr s SR for SRR ol a2 BHeg ™, WHaB o SR empemy e e o
coupl ed to yhPlihed fof afiRHGiiBnA Hobt. | WaRr 3@y wad A8, hnd.ithd. Stganié
tetrahydro-azepi no(5, 4, 3-cdJi ndol - 6-one, 121 ng (88% as a pale yellow

solid: mp. sdl&&tﬁ%ﬁé)reﬁ;oVe&izMu@SGmeWuqoudsolmabaﬁuﬁed ¢opHZH-9 3. 41 (m
2H), 7.27 (ap

(s, 32" 7 SRhhe o st chofh Gl e o o s 5
E e g}a, , Cf Fsm%]“tj? it Wlfpring Lﬂﬁ%dﬁﬁégﬁﬁhﬁ%"‘? gg%fé%%“m‘ﬁ% The crude

Nap ht itﬁ' eBro%u&’d wds récfystalliZl f(@h%dbﬂﬂé@ﬂ? kPl the %ugléhb Belithid€ 29 agenw \

In a manner simlar to that describ for Conpoun

tr| cycl i bg gg 465 },;Sgégq/g ggg% _?@1? gy@@), b@gngr{wg@%)egg_tggr(g{um)am d (2I 4

mg, 1.24 wer e toupl'e
2- Napht hal 93143(t¢ﬂ 2M)37. 45&;mtyam81ﬂ@ azsaqunmSJémaﬂﬂvrmu fHOope,7.8 30 ngy
(37% as a a eIIow solid: mp. 261 262 H NVR (300 MHz, dbDI\/BO) 8
3.18 (m 2 Zb(nSH)QFBPSYbQAEIQaIﬂBMS)(MJrH)@alsdlﬂzr AHWBINOHB () 3H),
7.72 (dd J 7.84 (dd J= 8.4, 1.5 Hz, 1H),807(n')SH)
11. 74 (br 3267415%60%6“%52%‘#5%54 MH+) 313. Anal. (G ,H 6N-0~0.9 H O C H,
Exanpl g sYY:
2-[ 4- (2- Di et hyl ami no-et hyl)-phenyl ] -3, 4,5, 6-tetrahydro-azepi no(5, 4, 3-cd] i nd
ol -6 one Example J: 2- Phenyl3456~tetrahydro 1H-azg3mo[543cd]mdol -6-one (12)

o}
NH
PhB(OH),. (PhaP)4Pd,
N32003. LiCl,
/ H20, EtOH, Ph-CHj
/N refiux
H Br 93 %
11

Tricyclic bromide 11 (0.2 g, 0.75 mmol) in toluene (20 mL.) and EtOH (10
ml) was treated with solid NapCO3 (0.199 g, 1.88 mmol), LiCl (0.095 g, 2.25 mmol)

20  phenylboronic acid (0.138 g, 1.13 mmol), and water (0.50 mL). The solution was
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70 10 J UL 200 HN - N\ \ / NH(As described in Tet. Lett, 1997
3841 ) [2-(4-Brono-phenyl)-ethyl]-diethyl am ne (256 ny, 1. OO'I rﬂndlt)]i 2&03
di boron pi nacol ester (279 ng, 1.10 nol)) 1,1

bi s(di phenyl phosphi no) f errocenedi chl oropal | adium (24 ng, 0.03 nmol), and 5
pot assi um acetate (294 ng, 3.00 mml) were conbined in a schlenk tube. The
vessel was degassedaratitetrilas(tmpifenyipbdsphivd)paliagium(Br(43 eng, Bamols%pdrabBdéd nl)

was added and the m xture stirred at_80 C under an argon atnosphere for 2

h. 2- Br omo-The s0ktign s igated arelus fomdb heang then a9olsd & aBbisRktempetatyge and. 90

mmol ), a segQ rtion, ff . _ .

' - bi s(di pﬁ@ﬁ{}ﬁﬁﬁﬁégﬁ\%ﬁ@f'@h'o&% Qheens layewps adiusied (oRH 780V ol ), and
10 ~~ sodi ympddaiabes KACO; Bhd ftrattedl With/ERQARADE nfiOk 4h.i Phe ofpaBt MMDI ) were
then added and the reaction stirred under an argon atnosphere at 80 C for
anot her$ 17 sblutidi evas sashddomitinnaten and beige, tandrdrizd(NagdSOg), Giteedpdndrat er t hen
extracted with 25 | PA/CHCL3 (3 x 20 nlL). The conbined organic extracts were
dried (MyScrmengattdc dhe ende prastict way sacostdlbized (CgH2C lpMe@HbiekaneFhéo cr ude
product was passed through a 1 S short silica plug with 25 % MeOH CHCL3

t hen puri f yiedd the 2-phgnyltricynloasa pajeagisHoweblidi by migt(A3%0 eph4GH S EEC1 3.
Crystallizati on from MeOH CHCL13/ hexanes Yyi el ded

2- (4- (2- di édeayl FNMR CDELYCPHODY B]3. By én, 2 H), 8 i3r(an\2dt) p7.22 ¢pil Ho /5 2.73

cd] i ndol - 6-one, 69 (1999 as a white solid: mp. 224-224.5 E({:ﬂidec); "H
NVR (300 NHZ), 183 Gvet), 3496 (og 21D, 7.55 bmodid). 83 @i H. 3 =557 fg); HRMS 5 iz,

4H), 2,69 4 : - 7 2 Ao 9. (t, J =7.8 Hz, 1
H) | . (W*ﬁﬁ&aéc%oﬂg‘%wb?@??%&é’ﬁ ,E’H’L/‘?'sgg%égffg'ﬁ_“a‘f.s, 0.9 Hz, 1 H).
8.06 (br t,~1 rySy 1 H . M5 (FAB, M#): 362. Anal. (C~3H,, N30)
C H N E&%Hﬁ&”i‘éojgzg%ofe H'N.
2-[3-(2-Hydroxy-ethyl)-phenyl]-1, 3, 4,5-tetrahydro-azepi no[5, 4, 3-cd)i ndol - 6-
one 71 10 ~JUL 2003 HH OH In a manner simlar to that described for
Exanpl e YYExa3mpledfin g ddethgt yphenyihdl4.§ 8adtrahydrd-16bazepimo] 5,4 Si-ddingliel 6+ nacol
ester (279 ny, _1.10 mml ), 1,1" bis(di phenyl phosphi no)ferrocene
dichloropaEﬂiﬂ@ﬁn1(24 ng, 0.03 nmml), and 5 potassium acetate (294 ngy, 3.00
mol ), 2-brono-3, 4,5, 6-tetrahydro-agepi no[5, 4,3 cd)indol -6-one (239 ny,
0.90 mmol ), a second portion of
bi s(di phenyl phosphi no) ferroceng
sodi um carbonate (2.5 nL of a
reacted to yield 2 [3; vned
(2-hydroxy-ethy|)-phenyl]-1,3,4,%-‘etrahydro-azepino[5,4,3-cd]indo|-6-one,
135 10 ~° ng (44b/o) as an o~=whit I id mp. 187.5-188.5 C,' H NMR {300
MHz, d6- DVBO)

-15- OCH;  (13)
Tricyclic bromide 11 (48 mg, 0.18 mmol) in toluene (5 mL) and EtOH (2.5
mL) was treated with solid Na,CO3 (48 mg, 0.45 mmol), LiCl (23 mg, 0.54 mmol),

| okopal | adi um (24 ng, 0.03 mol), and
agueous solution, 5.00 mmol) were

p-methoxyphenylboronic acid (41 mg, 0.27 mmol), and water (0.25 mL). The
solution was degassed, and tetrakis(triphenylphosphine)palladium(0) (10 mg, 5 mol
20 %) was added. The solution was heated at reflux for 13 h, and then cooled to
ambient temperature and diluted with water (10 mL). The aqueous layer was
adjusted to pH = 7-8 with saturated aqueous K;CO3 and extracted with EtOAc (10
mL x 3). The organic solution was washed with water and brine, dried (Na;SO4),
filtered, and concentrated. The crude product was recrystallized (MeOH/THF) to
25  yield the 2-(p-methoxyphenyl)tricycle as a white solid, 47.4 mg (89%). mp 143-
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S2.82 (t, J=6.9 Hz, 2H), 3.12 (m 2H), 3.39 (m 2H), 3.69 (A, (JF

5.1 Hz, 2H), 4.2 1 (t, J =5.1 Hz, 1 H, 7.21 (t, J :78Hzﬁf|dﬂ|[.7.égé3
(d, J =7.2 Hz, 1 H), 749{m 4H), 7.68 (dd, J= 7.5, 0.9 Hz, 1 H)) 8.08
(br t, 1 H, 11.55 (br s, 1 H. M8 (FAB, M#): 307. Anal. (C 9H, 8N, 0=~0.1

HO C H N 15 Exanple AAA _ _
b opi oni ¢ adtl Grdeel HIME VMO TRk T8y 200,776, D87 (AR R o,
N Y T I L L

phosphi no) f wgcgl(zﬁﬂg—ct elp{zqrpp@gd qy,yra ?%‘Hﬂﬂ 8. 91)@@ 14D, 11.521®s,J11Y; HRAO3

mmol ), and potassi um acetate (29

2- Brono- 3, 4(M+M)t(m1¢daﬂoym]gﬁié‘ﬂu0p|}-s 293312911)],Fndmd Bohil;23mlng, 0.90 mol ),
a second portion of 1,1'bis(di phenyl phosphi no)ferrocene dichl oropall adi um
(24 ny, . 0 rakhkN202d BNi um carbonate (2.5 nL of a 2.0 M aqueous
solution, 5.00 mmol) were reacted to yield 3 5

[ 2- (6-0x0-3, 4,5, 6- tetrahydro 1H azepi no[ 5, 4, 3- cd]|ndol 2- yI) phenyl] proplo

nic acid rretEQX &, H
NI\/R(300 , 4 5 2. 6¢ 2786 (t) J=
8.1 Hz, 86'238(m ZH) 347(5, 3H), 7.20(t )= 7.8 Hz, 1H) 7.37 (m

4H))752( J=7.8, 0.6 Hz, 1 H), 7.70 (dd, J = 7.5, 06Hz,1H),8.04

(br t, 1 H), 11.41 (br s, 1 FD M5 (

(C~ H ~N, 03~0. 3 CHC13) C, H, N BZxer
2- [ 2- (3- Hydr oxy- propyl ) - phenyl ] i, 4, 5- tetrahydro azepi no[ 5, 4, 3-cd] i ndol -

-one CHH 15 In a manner simlar at described for Exanple YY,

3-(2- brono- phenyl ) propan-1-of (2¥—+Ky, |.00 nmmol ), diboron pinacol ester

(279 ng, 1.10 mol), 1,1" bis(diphe phosphi no) fetrocene

di chl oropal | adi um (24 ng, 0.03 mol Znd potassium acetate (294 ny, 3.00

mol ), 2-Brono-3,4,5,6-tetrahydro-a -p|n055 4,3 cd]indol -6-one (239 ny,

0.90 mml?), a sécond portion of 1,%Y 20 bil4ddi phenyl phosphi na) f er r ocene

di chl | | adi 2 0 2.0
0 o o L 2t A TRomeR (0, 0 PR TSR0 © A ot
2[ 2-(3- hydr Wltﬁ-sléh@mbbﬂh!?hyé hﬁﬁn@lﬁ%ﬁhﬂo@h&@l&r@ﬂﬁ&bﬁb{ﬁ g 0.26]] i ndol - 6-
one, 127 mg (44% as a beige solid: mp. 233.5-234.5 C'H NWR (300 Mz,

db- DVSO) 8 tnradi), (antl wakér (02568L) tTha]soitltierW&tdegap@egaadGQ (m 2H), 3.23 (ABq,
:%_‘7686| ! teensphens hineRping il adiuhio)d 13 e, 102350y vl g The g (07 o
it Ve raidhites Headad'achooc St Py, helbooldy faffend temberhrdiatifludd”

CCC;_ 5 05 (4witndvuy2RRENYTNe dquods Ryérobdsdtjekied RAaPE=T08 it &t@xd{ddndol 6- one
aqueous K2CO3 and extracted with EtOAc (5 mL x 3). The organic solution was

FAB, 10 M) : 349. Anal.

washed with water and brine, dried (NaySQg), filtered, and concentrated. The crude
product was purified by flash chromatography (3-5% MeOH in CHCI5) to yield 14 as
a yellow solid, 26.3 mg (87%). mp 268-270°C (dec.); "HNMR (DMSO-dg) 8 3.16
20  (m, 2H), 3.45 (m, 2H), 7.33 (m, 1H ), 7.65 (m, 1H), 7.76 (m, 1H), 7.78 (m, 1H), 8.30
(m, 1H), 8.53 (bs, 1H), 8.16 (m, 2H), 11.93 (bs, 1 H); HRMS (M+Na) Calcd for
C17H3N303+Na: 330.0855, Found: 330.0847; Anal. (C;j7H3N30O3-H,0) C, H, N,
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HNO-. aH~NHIn a manner simlar to that described for Conp d ,
4-i odophenol (220 ng, 1.00 mmol), diboron pinacol ester (279 nstﬂ] Jm- 2003
nmol ), 1,1'-bis(di phenyl phosphino)ferrocenedi chloro palladium (24 ng, 0.03
mol ), and potassium acetate 10 ~ (294 ng, 3.00 mmol),

2-brono-3, 4,5, 6-tetrahydro-azepi no[ 5, 4, 3-cd] i ndol - 6-one (239 ng, 0.90
ol ), a SeEﬂﬂﬂpll@Mt lp@-mdﬂoxyhed@lplﬁdiiynhﬁm,\ﬁ@&@&BMI’@@H-&EWHQ 3-

di chl oropalTadrum (24 mg, 0. 03 mmol ), and sodium carponate (2.5 nL of a 2.0
M aqueous sed]itdobf:-ome. (36) mol ) were reacted to yield

2- (4- hydr oxy-phenyl )-1, 3,4 5tetrahydro azeplno 5, 4, 3-cd] i ndol - 6-one, 39 ny
( 159 as a beige SO|Id p 300 C 15 (dec); NVR (300 WHz, db-DWVsSO S
3.00 (m 2H), 3.37 (m : : =NHHz, 2H), 7.16 (t, J = 7.8
Hz, 1 H, 7.49 (m 3 f. 65 )(dd, J = 7.5, 1 H), 8.04 (br t, 1 H),
9.73 (br s, 1 H, 11.40 . 1—ty—MS (eYecCE+Ospray, MH): 279. Anal.

t et rahydr o- azepi npfR, 4, 3-cd[ i ndol - 6- one 74

4 i dcr) bed for Exanple YY,

2-i1 odophenol (220 ng) 1.00 ol ), diboron pinagst ester (279 ng, 1.10

mml )) 1,1 -bis(diphenyl B’F‘n%sphl no)ferrocenedCHJﬁJl-bro pal | adium (24 ng, 0.03
nol ), and potassium acetafge 5 (294 ng, 3. 00 ﬁm)

2- brono-3, 4,5, 6-tetrahydro-azepi no[ 5, 4, 3-cd] i hdol 6 one (239 ng, 0.90
mmol ), a second mtnaﬁﬂexcuﬁmilaﬂto-tbmsde@mwmmbbphﬁmﬂnmmﬁnelmue:rtencyclic

di chl oropal | adi um (24 and sodi um carbonate (2.5 nL of a 2.0
NI aquedus Bromidg lxagob%ﬂﬂn l)m -fomnyibenrepebaypric gcid (345 mg, 2.16

2- (2- hydr ox el I ol -6-one, 40 ny
( 15% as ﬁﬁ}%e ’s‘,% ua?éﬂ%?wl@éé@%‘%ﬁeﬁé@? 134 iﬁ/@?‘%&gg‘]"nﬁg d6- DVSO) 8
2.86 (m 2|‘£chﬁoﬁfﬁ4606d]3idbl 6Eim%215( B46 dig (83%)H&, atlmlsbhd T'HNMR.(300 MHz,8 Hz,

1 H, 7.16 (t, 1 H, 24 (m 1 H), 7.34 (dd, J-75,12Hz
1 H), 7.55 451DMJS©)82£86I-(m ZH). 16'(nﬁaHO,dZ 0D (t1H, b=Hz8 HZ),M34 @, 0H, {br t, 1 H
), 9.84 (br_s, .1 1 {br_s, % M5 (FAB, MH): 279. Anal .

(C'H, ~N, 0, b3 ¥ )%Q}L@)ﬁ TNm ZHEL S3be L BER: 7-84 5 ), %88 (5148t VaP dr o0- 1
H azepi o[S(bggg_Z)d]indote 2-carbonitrile HN H Foll owi ng a procedure from
JOC 19 @ : , 2-io0do-1, 3,4,5-tetrahydro azepi no[ 5, 4, 3-cd] i ndol - 6-one (
| 00 ny, 0.32 mbrhpoﬁﬁwl'lﬂmaﬁy@mé&aiﬁﬁymdtﬁt frém2fie ramkiiye Maidadon oM
tetraltis(triphenyl phosphi ne) nmg, 0.05 nmol), and coPper(I) i odi de
wer e conbi riéowith angféma@meﬂu%éodlmméya@@%phma@eewcr@we@ liged refilled with

& (CH,Cly/hexanes), to give a pale-yellow solid. mp 258-259°C (dec); 'H NMR
. (DMSO-dg) 6 3.11 (m, 2H), 3.43 (m, 2H), 4.64 (d, 2H, J=5.5 Hz), 5.36 (t, I1H, J =
15 5.5Hz),7.26(t, 1H,J=7.6 Hz), 7.41 (m, 1H), 7.56 (m, 3H), 7.66 (m, 1H), 7.73 (d,
1H, J= 7.6 Hz), 8.14 (m, 1H), 11.64 (bs, 1H); Anal. (C;gH18N207:0.25 H20) C, H,

N.

Example N: 2-(Phenylethynyl)-3.4.5.6-tetrahydro-1H-azepino[5,4.3-cd}indol-6-one
20 (7
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10 JUL 2003 argon gas three tinmes. Degassed propionitrile (2 ) was added
and the reaction was stirred at 80 C under an argon atnosphere if tﬂ%
The reaction mxture was partitioned between water and 25%ii PrC]—I/CHCIS The
| ayers were separated and the aqueous |ayer extracted thrice with 25%

i PrOH/ CHC 3. The conbined organic layers 5 were dried (MySO,) and
concentrated in vacuo. The yellow sol®d was recrystallized from

CH=Cl ,/ MeOH hexanes to yield 6-o0xg<3 : N 6-tetrahydro-1

H azepi no[ 5, 4, 3cd] i ndol e- 2-car bo [ 38 ng (56% as a pale yellow
solid: mp. 315 C (dec); " H NWR , db- DIVBO) 8 3.04 (m 2H), 3.47
(m 2H), 7.46 (t, J =7.5 Hz) 1 Hy_7.64 (dd, J 8.1, 0.9 Hz, 1 H, 7.81
(dd, J =7.2, 0.9 Hz, 1 H, 824(brt 1H, 124410(br s, 1 H. M
(el ectrospray, [MrNa]+): 234. Anal. (§ ,H-N30) C, H, N Exanple FFF:

6- Oxo0- 3, 4,5, 6-tetrahydro-1 H azepino [5.4, 3-cd]indol e-2-carboxylic acid
octyl - ester HONH 1.~ . Follo a procedure simlar to that
descri bed for Exanple MM (Conpound 42), a7

2-iodo-1, 3,4, 5-tetrahydro-azepi no| 5, 4, 3-cd] i ndol - 6-one (330 , 1.06 mmol ),
triethylaniine (3&y c@m@cdﬁdﬁ%m& %Qawmd) iBnPMF (1 mL) was degassed and

b octanol : Ditkedta s Eateu e ant elnyinn (352 B Biad BERBAo. ot roopher o to |
ggleljdogt Sfoegt@q;rw‘mgmgﬁwﬁ? umrc‘)Jpalll'bcﬁﬁﬁIEJ)q?j 51%4 a?m&robk,s “éﬁé eo%fﬁ 8F @,wtzw

Ite soO

(300 MHzs deW%eﬂly@pﬁéld]twas\hade andtithe sawuonnvasmaafm a$HD°C Mbmm 21,
1.73 (m 2H), 3.25 (m 2H), 3.42 (m 2H), 4.30 (t, J = 6.6 Hz, 3H), 7.38
(app t, J = Starfingimatdridtiwas &tilrésent, so]tlrc s8lutionOv#s Hdated hat Il-@O°C7fo?4m(dd J =

7.5, 09HZ 1. H), 8.17 (br 25 t, , 11.86 (br. s, 1 . M5 (FAB, ,MH+)
343. Anal . (aédltloqala‘.}\h(ﬁ‘ﬁe @eacﬂon RpiXtage w)aslqpo} d?}ol_a(rglge@ tmglﬁ_%pge iluted

2- (4-Chl 44 g HNC
N5 I o e et 12t ind ckAGINEE MIOALES B, 13 Trie GG Byl [T ¢
broni de (30GvasBed With waterdnd taine, @Wb@hﬁﬁ}ﬂetﬂdcmﬂmmembtéd l'mie omdel. 24
nmol ) were coupled to yield

2- (4- chl@r o-prodey was pudfiad byr@dchm@ommﬁowaasoa 3% Me@d1 indCHpel2) 223 ny
(66% as an off white solid: mp. 250-252 C'H NWR ( BOOWZ db DVBO) S
3.04 (m ZHXQ yﬁﬂd%!ﬂ @mvﬂiﬁ)&soﬂd&&mSﬁ%)Jmp?Zﬁ I&Q°Cj(db()), Ni'ﬂR((IBMSQ)-

7.68 10 (m tl—% (l'H r Iﬁz 5 M) 297.
Anal . (C, ~Hds N1{86(§58 6))17c§m,|11H)|\77E§da§rbﬂ d i4hiHz), 7.63 (m, 3H), 7.51 (m,

7N LE Dy LaR i VS T D3 R0y ¢ BRI AR U S !
Lricvol i o DERRE gy (3089 o6 Adgrial: 319 FToBYARE (EBHAINSORS Flab) 3R, ™0

1.24 mmol) were
2-pyridisn-3nl -1, 3, 4, 5-tetrahydro-azepi no[ 5, 4, 3-cd] i ndol -6-one, 75 ng (25%

Example O: 1-Methyl-2-phenyl-3.4,5,6-tetrahydro-1H-azepino[5,4,3-cd]indol-6-one
(as)
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as a light brown solid: mp. 260.5-262.0 C, ' H NWMR (300 VHz, d~-

3.07 20 (m 2H), 3.40 (m 2H), 7.25 (app t, J= 7.8 Hz, 17051%?@
7.7 (dd, J= 7.5) 77 10 J UL -2003 0.9 Hz, 1 H, 805(m 1 , 8.12 (br
t, I H, 859 (m 1 H, 888 (m 1H, I I .75 (br s, IH. I\/S(FAB VHH)
264. Anal. (C 6H,;N30~0.2 HBO C) H, N. Exarrple [11: 5

2- (2- Met hoxy- phenyl)-1, 3, 4, 5-tetrahydro- a |no[5 4, 3-cd) i ndob- 6- orhe H N\

/NHOInna

300 ng, 1. I 3 met hoxyphen ot oni\c aci d {1

89 ng, 1. 24 er e couPI ed tv yi &

2- (2- et hox o1yl ) - 1y hydr &- azgpil no[ 5#, 3-cd] | one,
177 mgy (53% a’ br ownChishP g mp. 254929 C;'H NMR (300 dd DVBO) 8
2.81 (m 2HY, 3.3 (m 2H), 3.83 (s, H%;H) o] (app t, Jz¢ 1H), 7.17
(n) 2Hy, 7.43 ( J), 7.54 (dd, J = 7.8, , 1 H), = 7.5,
0.6 Hz, 1 H, 8.3/ br t, IH, 11.27 (br . M5 (FAB, Mt 3. Anal
(CSH 6N0~03HBO) C, H N. 15 : Exarrple JJJ:

2-Pyridin-4-yl - 3,4, 5-tetrahydro- azeplgg£)243cd]|ndol 6-one HN HIn a
manner simlar that described for (8 ?ﬁd 12, the tricycli®@ bromi de 20

(300 my. 113 ok aRchedompblily PRS00y, B mio o eE 1t £ BRI ML ©

coupl ed to vyi el

2- pyri di n- A3dimét l-Q@,Bﬂétfﬂiwﬂf&ﬂﬂ)wmﬂi[dﬁloﬁﬁimw)’ldrﬁ& eéoledejthdn g { 1
S% 78 10 J U beige solid: mp. 250 C (dec);'H NWVR 300 VHz,

db- DIVISO) sxcs/\mer(bmh aztd)treaged dmpme veith a syspeosion 9 NaH (9.45 mmolgin 1 H, 7.
6 0 i, iy mLiTThe ye%qw kit e B Rt i b Bl oy
g O!jo ? 45@5@@@% ranydr osojl.w(glz%fpilmri]% gthﬂfn% Efﬂrggozlzem %%% I) I C aC| d
sodi um sal fixtufy was@llowed to warm to ambient temperature and stirred for 30 min. The
- reaction"was quenched at 0°C with saturated aqueous NH4Cl, and extracted with
EtOAc (5 mL x 3). The organic solution was washed with water and brine, dried
10  (NayS0y), filtered, and concentrated. The crude product was purified by radial

chromatography (2 mm SiO3; 1-5% MeOH in CH>Cly) to yield 18 as a white solid,

44.9 mg (81%). mp 254-256°C (dec.); 'H NMR (DMSO-ds) & 2.88 (m, 2H), 3.40 (m,
2H), 3.74 (s, 3H), 7.34 (1, 1H, J = 7.7 Hz), 7.56 (m, 5H), 7.73 (d, 1H, J= 7.7 Hz),
" 77"7.80 (d, 1H, J = 7.7 Hz), 8.15 (bt, 1H); Anal. (C1gH;6N20-0.75 H20) C, H, N,

15 Compound 18a, 1,5-dimethyl-2-phenyl-3,4,5,6-tetrahydro-1H-azepino[5,4,3-
cd]indol-6-one, was isolated as a minor product. mp 175-177°C; 'H NMR (DMSO-
dg) 8 2.91 (m, 2H), 3.19 (s, 3H), 3.65 (m, 2H), 3.75 (s, 3H), 7.34 (t, 2H, /= 7.8 Hz),
7.58 (m, 5H), 7.72 (d, 1H, J= 7.8 Hz), 7.79 (d, 1H, /= 7.8 Hz); Anal.
(C19HgN20-0.5 H20) C, H, N.

20
Example P: 1-N-Methyl-3,4,5,6-tetrahydro-1H-azepino[5.4.3-cd]indol-6-one (19)
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N~ "O Na H10 In an attenpt to formthe piperazi ne am de,
6- 0x0-3,4,5,6-tetrahydro-1 H azepi no[ 5, 4, 3-cd] i ndol e- 2-car bo;yﬂ' JUA‘ezm3
met hyl ester ( 100 ng, 0.41 mmol) was dissolved in 1 nlL piperazine. The
yel | ow sol ution was stirred under argon at 110 C for 18 h. The reaction

m xture was partitioned between saturgt ed NaHC03 and 2~% i PrOH CHCl 3. The
| ayers were separated and the aqueousjyl ayer extracted once with 15 25%

i PrOH CHC13. The conbi ned organig ryuere dried (MySCa) and -
concentrated in vacuo | eaving ¢ of yellow solid. After standing
overni ght at room tenpereature, . el low solid crystallized fromthe
aqueous |l ayer 80 ng (78% . The cofipoprd’ was identified as the sodi um salt
of 6-o0xo-3,4,5,6-tetrahydro 1 H ageg noj 5, 4, 3-cd] i ndol e- 2- car boxyl i ¢ aci d:
mp. 310 C(dec) ' HNI\/R(300 20 MHz, db D‘@O) 8 3 20 (m 2H) 3.41 (m
2H), 7.11 (app t, é ﬁ%

(dd, J = 7.5, oﬁgsqlutlomomethyl @é%ﬁ Ctlrbo_xLY‘Flse (4 2%2(19rm§1°1)11n|—PM

(el ectrospy %wisco'gﬂgd&'nt?g 1ce/w rbzf&m&ﬁ’“&‘ﬁ%ﬁﬁ%?ﬂ 16@111%,2'_5' myloIExanple

LLL: 25

2- (2- Met hy lged haRiera? Bﬁgm«ﬂles@nﬁg Seligwisehidhovazewaaltd sdr &-0vd fopde! - 6- one
79 10 J UL 2003 HH In a manner simlar to that described for Conmpound

12, thestr inﬁucilieﬁ dodiricheo (VBS 4808 mg, 202 phy3l4) mard) id-DMIFQE sid))evdsor oni ¢
acid(370 2. 20 mma) were coupled to yield
2-{ 2- net hy dfchﬁywxsph g sylution mssllpafﬁi &h%%%?’@bl%b[@ﬁﬁ@“@ The

d dol 264 ff 271 H NWVR
0500 Wz HRCTRROR githcheT fo iR sSuratihafeoB N CL B pxitledNgn Ty 11
2H), 7.37 EE(DA@WOrrlﬁ@%VBme &g%mc?)omoﬁd\)aslvashgd WithZvatdr 48d briheDdriedr t, 1
H, 11.41 (br s , M) 309. Anal. (C, 8H 6N=0S} C, H N 10

Exanpl e a,SO,,) ﬁltered and concentrated to give methyl (N-methyl)- mdole-4-carboxylate

(o . 5107 M Rupliotnd: 436 me 189%.P RN dnedy gttt A cordipd o s ¢ ha
descri bed Nohedyl-fls,6.2] @ﬁd%ﬂ&’ LRI £inaher sRERADLD ]thajt%escnbcd for Compound

3456tetrahydro azepi no[ S, 4, 3-cd] i ndol - 6- one (Exanpl e YY), the tricyclic

brom de ( ﬂﬂBtmggve(l-NEmcﬂmll—i) 4 Srfiitetrahpdro4l Hraeepnefiehycillinddly6-bapgs 2 ol i di ne
wer e coupl i

2T - (2 pyRHBY P 5ol 26mg 5y it MO, 1 o)
g SR L7 T (OO AN s RIS s iR s

2H) 31505H§s”BH¥07 Mm ﬁi)’ﬁ 6@r{H l?ﬁDJ 77‘292{,%72](3 YI;I{?JHZ] 7}-17%18 69{5&1( d) J=

d, : 08
11 31 (br &H); IﬂH)’IS (ﬁsli FM\B+) m»s)i fOB@QHuNaQL 20(1003&;@%@!; 1. }@2ONAnaD 10

J UL 2003 BRigl S oMoy c 1 N

Example Q: (rac)-3-Phenyl-3.4,5.6-tetrahydro-1H-azepino[5.4,3-cdlindol-6-one (20)

(o]

it

20 Q (20)

In a manner similar to that described for the preparation of methyl 3-
(nitroethyl)-indole-4-carboxylate D above, methyl indole-4-carboxylate (85 mg, 0.49

mmol) and nitrostyrene (80 mg, 0.54 mmol) were heated at 160°C in a sealed tube for
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N-[ 4- Fl uor o- 2- (6- oxo0-3, 4,5, 6-tetrahydro-1 H azepino (5,4, 3-c
i ndol -2-yl)-p henyl]acetamide HNF NHHN ~-O~S In a nannerdisiQﬂJUL 2903
that described for 2-[4-(2-diethylam no-ethyl)-phenyl]

3,4,5, 6-tetrahydro-azepi no[ 5, 4, 3-cd] i ndol - 6-one (Exanple YY), the tricyclic
brom de (300 ng, 1.13 mmol) and N (2- brono-4-fl uoro-phenyl)-acetam de (276

Rl_g[ 41]; ﬁﬁo%ﬁz@ E’ﬁégr&cglégwégésto%ht%(d g;'F]E'i(lj\Fa g5l chramatography as a brown oil, 132 mg
azepi no[ 5, 483°%dMdeaﬁembkmﬁsam&c aetrediced cydedys deibed to giveei ge
solid: m 261 C (dec}; ' H NVR (300 Mz, db-DVMBO) 8 1.97 (s, 3 H),

2.66 (m ZHIraC)gi-ﬁBer(bfh3,‘2,5l)6 tewralzgiro thH-82¢pina(5 36-¢dlindni-67ore; astr whikg solidy) |
7.70 (dd, J= 7.2, 8.04 (b b
1H). ﬁ/s (FAB %VS@E{ZCTQHQWK(@!%X(WG%‘&H ( @Epﬂ% C_Léhégg?#) e

%?hyfgﬁ*ﬁg?mr?w@b@éféé 70k oFh, 52 g By Mﬂ? o AR 201

H-azepino[ & 4 | epr?7C lyi e Ip.mMg icd-fg® nmol )
was suspended in bﬁ%f ?g %3%%8"?59.??%%1 ) 10 JS(E?LLIB g\gggyrgrgtchyl am ne

in met hanolc ,HIREOS UBBENSU OFouMES 263 IN1BOE AnaL. (O GH) NeORRI SHUDRC HE N21 .
Anot her 2 3539 net hyl am ne i n net hanol was added and the resulting
sol ution stlrred another 8 h at roomtenperature then 15 h at 30 C. The
C . ()

Crystal | o dxammin e a e orepheney-3 L iR B8 8 blls  edhdd el " "o
H-azepllao[ 3- cd]lndol e-2 car boxyl | c acid nethylam de, 36 ng (72% as a
yel | ow sol i m p. 321-322 C (dec); HNI\/R(SOO VHz, db-DVSO) 8 2.81 (s,
3H))315(m2H) 3.40 (m 2H), (appt,J:78Hz 1H, 7.61 (d, J

8. | Hz, 1 H, 7. 74 (d, J =7, g, 7.95 (br q, 1 H, 8.09 (br t,
1 Hy, 11.46 (br s, 1 H. M (el ¢ pspray, [MtNa]') 266. Anal. 10
(C 3H ~N30,~0.4 HO C, H N & :
2- (4- Di et hyl am nonet hyl - 3-f | uor o phgt
-- cd]indol-6-one H 15 H N 2- Fl udNo=4- ( 6- oxo- 3, 4 5,6-tetrahydro-1
H azepi no[ 5, 4, 3-cd] i ndol - 2-yl) benzal yde (72 nmyg, 0.23 mmol . Prepared via
t he standard two-step, one-pot suzuk oupl ing of the tricyclic brom de and
4- br ono- 2- f | uor o- benzal dehyde as desces=bed for Exanple YY) was dissolved in
2 nmL 2.0 Mdinethylamne in 20 net hanol .FTh? range solution was stirred at
roomtenperature 10 mn. The reaction was then cooled to 0 C and a sol ution
cont ai ni ng zi nc lolal manmke similat toghat descBibeddon Campowsidl 2) theympolixobromide | de (

to oo 3 wlifD Behehmatm et G%Qeﬁieﬁ«?r%ﬁ%@g{,d"@“& B B EeRou ag
LQ?J?FE%SBEMQ%@% andc%’%ﬁ 340 BRI repkifs A3 LOAREA BN Vs
gglu 23 L gsl"l‘ ; 325 A1071Rg o o%) sal d shi&SGEliow BStid. aM@NMmm MEPR GBS A3k bHe

(m, 2H), 3.38 (m, 2H), 7.22 (app t, 1H, J = 7.7 Hz), 7.39 (m, 2H), 7.56 (dd, 1H, J =

8.0, 0.9 Hz), 7.64 (m, 3H), 8.05 (brt, 1H), 11.57 (br s, 1H); HRMS (FAB, MH+)

Caled for C,,H,,FN,O: 281.1090, Found: 281.1093; Anal. (C,,H,,FN,0.0.6 H,0) C,

H,N.

yI) 1, 3,4,5-tetrahydro-azepi no[5, 4,3

20
Example S: 8-Bromo-2-phenyl-3.,4,5,6-tetrahydro-1H-azepino[$.4,3-cd]indol-6-one
H

-0

50
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82 10 JUL 2003 extracted with 25% i PrOH CHC13. The conbi ned,or
| ayers were dried (MySG,) then concentrated in vacuo. Radi al a odg.npmaw
(eluting with 5% MeOH CHC13) then crystallization from CH, Cl =/ hexanes

yi el ded

2- (4di et hyl am nonet hyl - 3-f | uor o- phenyl ) -1, 3, 4, 5-t et rahydr o- azepi no[ 5, 4, 3-¢

Lol © 30 S8y in F € iind 1Y9bl 0 4 6ot A i3 - 1 R
249) 7,23 Gagh6-10f128 o 008 HinolOHON, (L) a9y wf ks, 1 1

8.10 (br t MH+) 338. Anal. (C,~H, ~FN30)
C, H N 10mﬂxpymdlmlmbromlde (29 mg, 0.09 mmol). The solution was stirred for 3 hours

§ cali 'tn)ﬁgf:as?m%?éq%'ﬁr?t'u% #0e% dﬂéﬁqﬂ%&%@qém}a e A B 1oy :‘2[55 z
1 - br oo SfERIPRES £1A0 AR INP NaORE Y Bh iR E qlong iy S0 TR €0

to yield 2By fThosr@aric Bylutioh ivsivakhed W&hhvdter and brine, dried (Na.SO,). filtered,

phenyl)-1, 3, 4, 5-tetrahydro- azepi no[ 5, 4, 3-cd] i ndol - 6-one, 1S0 ny gll% as a
bei ge sol i andweopeentragedl Aherydrprpduct prasyRrifcd by vegial chsomegyapby 1) m;m(m

?ED ZEI) f47(5g15°a “§P if‘%ﬁvm?ﬁ@o)ltvent%m?§ab§°tf'ﬁ?]°°m@un¢3lg5?(r§g,(4§3H)a
oot os Rl Vet ot i Oolihe Do) A% el %03 3 g‘gm -

25 2- Bighenyds @pplt; ﬂH314751rH2)t naEyEpPt, 225 Pi=nPEHA, 366@&;5 I, 6~ong 83 10
J UL 2003 H In a manner simlar to that described f ound 12, the

'Br ;Bgycl i f tHz)n7.de (pod I/ =11 .5 Hamb 7§ (eppod.bibbreny is- @Z)b&% ot a8l (DT 3 g,
2- bi pmyl) igre{/ﬁfﬁogwgfé’g?%/’gﬁbgr%]%@ﬁchﬂ SBW 9 3&?[%381 E%‘!"(Sihe, S 116 ngy

(30% as ar34@f029?\h|te crystalline solid: mp. 160-163 C, ' H NWR (300 MHz,
db-DMSO) S 3 3.42 (m 2H), 7.24 (app t, J=7.8 Hz, 1 H, 7.42
(m 1 H, 761(m7H) 779(m2H) 7.94 (bs, 1 H, 810(brt I H),

g(é% 19 Bxampid 1S4l N R:piietty Bmmo)methgtphenyl-3 4.5 brtotahydro B 0
2- (5-Chl or g5 Eﬁé %3@3 ?56tetrahydro azepi no[ 5, 4, 3-cd] i ndol - 6-.0
ne HC _ 9_2;3},; h@% ne3(2‘l lar to that described for Conmpound 12,
the tricyclic bromde Q

(L

HN /

N
Noen

In a manner similar to that described above for Compound 12, the tricyclic
bromide (168 mg, 0.63 mmol) and 4-formylbenzeneboronic acid (142 mg, 0.95
20  mmol) were coupled to yield 2-(4-formylphenyl)-3,4,5,6-tetrahydro-1H-
azepino(5,4,3-cd]indol-6-one, 141 mg (77%), as a yellow solid. mp 238-240°C
(dec.); '"H NMR (300 MHz, dg-DMSO) & 3.12 (m, 2H), 3.42 (m, 2H), 7.28 (t, 1H, J =
7.6 Hz), 7.59 (d, 1H, /= 7.6 Hz), 7.62 (d, 1H, J= 7.6 Hz), 7.88 (d of ABq, 2H,J =
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(1 29 ng, 0.49 mmol) and 5-chl oro-2- met hoxy- phenyl boroni ¢ acida{-
0.54 15 mmol ) were coupled to yield 10\16‘92“03

2- (5-chl or o- 2- net hoxy- phenyl ) -3, 4,5, 6-tetrahydro
azepi no[ 5, 4, 3-cd]indol -6-one, 100 ng (63% as an off white solid: mp.
160-162 C; '"H NWR (300 MHz, db-DMSO 8 2.81 (m 2H}, 3.34 (m 2H), 384(5,

1% v, 0 (oS erEn A oD Sibis Jon B R P U 00y

(C BH SCI N, 3%); }mME(FN.B:lMHQ-@CWTfoG ¢HIN.084 291.1'134, CFoimld 29200Q32.
1,3,4,5,1', 3 - Cct ahydr o- ( b| (azepi no
(5, 4, 3-cdj i ndol yTlpe @dshyctn(ah%mg,rlw ) in Mp@H@Apaluneastreated slitht ed as a

thdbr the. cﬁmﬁlfh‘?aw”%@vﬁgp Rign e Mo L el ThE sdipnoyts cgsf‘feﬁt%ﬂ?as a
330" (il o Bter A4 SR gropiig Wk F3Ogh of g cenfooligh® 7%,

(dd, J= 7.574Gng, 1st mZtlrd)l) arfil Zidc chloride (80-ng, .593moONin MeGH)(10 ML), The

(electrospray M) . 372. Anal. (C'H gN40=0.25 H=0Q C, EECN 10 Exanp
UUU: 2- ( 3- Aebwtingselutipe way adiupted tQ pl, =56t7ewrtht$M mw@m I %&ersmemg

dol - 6- H f | e N,
Compound  170F 30 gty A Radiam e queBehid e oGut 1151 GFEL) 86 hSrgefmaREP ©
2-i odo-1, 3, \ﬁ?szrehﬁ%&lb %&%&}%%@@Eﬂuém@ﬂhw&d@m@a@wsé 33, el , 1.00

mmol ) to yi e 2-(3 a
pheny! dthy rgpllytich, aﬁ;u‘sxeﬁﬂoqiﬂ aHpdr bwahéideEBarm extradfed mdti CHL,Ch&30 280X ny

839 | || lid 62 C ). H
b NGO, 8 B GRhelargans golution af Hpshed with vgier an behe el (SO0 ledy 6. 71
m 1 - ) J =
Py b1 gl sh iyl THe g u%tw} ysafieb§(ca. Dbl a b
Hz, 1 H), 8g10@2((br(NtN-dlmwu}/laﬂnJ)Ena(tbylphenyl) -34,5 Wt(ahymrﬂwemo[ﬂwﬂ) 302
Anal . (C, 9H, sN30~0 H, WR{M
2- (1H | ndol““@;ﬂ?ﬂb"S'Pn?p ZﬁSGngé‘I?f%}aﬁaﬂaﬂﬁfz\!bxtﬁ&ﬂl@ MB28@12|ZHQG|(d®~br¥é RHH 5
I n a maaner gh b BMets S98 1L 62650 bR OB Y o Zam, B%ed (s 5457 51

(t, 1H, J= 7.7 Hz), 7.43 (d of ABq, 2H, J= 7.9 Hz), 7.56 (d, 1H, J = 7.7 Hz), 7.61 (d

of ABg, 2H, J= 7.9 Hz), 7.69 (d, 1H,J= 7.7 Hz), 8.05 (br t, 1H), 11.53 (brs, 1H);

HRMS (FAB, MH+) Calcd for C.,H,,N,;0: 320.1763; Found: 320.1753; Anal.

(CyH, N,0:0.55 H,0) C, H, N.

20 .

Example U: 2-(3-(N,N-Dimethylamino)methylphenyl)-3.4.5,6-tetrahydro-1H-
azepinol5.4,3-cd}indol-6-one (22)

(22)
The aldehyde compound 15 (346 mg, 1.19 mmol) in MeOH (40 mL) was
25  treated with dimethy! amine (2M solution in MeOH, 7.16 mmol). The solution was

cooled with an ice/water bath and treated dropwise with a solution of sodium
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(530 ng, 2.00 mol) and indol e-5-boronic acid (354 ny, 2.20 rrm)i)[l F
coupled to yield Vfut 2003

2-(1Hindol-5-yl)-1,3,4,5-tetrahydro-azepi no[ 5, 4, 3-cd] i ndol - 6-one) 396 ny
(66% as a beige solid: mp. 315-317 C (dec); "H NWR (300 WMHz, db-DwvsO 8
3.10 (m 2H), 3.41 (m 2H), 6.54 (m 1 H, 7.17 (t, J = 7.8 Hz, 1 H), 7.42
(m 2H), 7 Y @8 : H), 8.05
oy I_D%?ax{d?ibrol&?ﬂga (S§2 TQH{,@@' ﬂ!ﬂﬁ@ﬁd%ﬂé‘?hldﬂd@(@ﬁ g)éeég{“#’g’slp‘%’ay, M)
302. Anal . MeCOHHBENBLY0TA® ri:tu(l'r)ngCisollJnhori\lvaslz'adjlmsmécisto\/)lﬂi!l\lE 6-7 with 2M

4- (6- Oxo-3, 4,5, 6-tetrahydro-1H-azepi no(5, 4, 3-cd]indol -2-y|)-benzoic acid H
15 H OH I n methanalie HGlmAfer stipingfer 30 &uss theagagtinn Wﬁbedml RBC.

tricyclic b and arbo he bor. |c acid (365
o 35 50° N A2 e afimeT Wi teri e by SFsBArtBHS Hhe PR Fasd ' ¢ ¢
H-azepi Mo 5 gffuidd GHiH ws’@g%rmu *rﬁ@muﬁmﬁ%éﬂad 340d 1 Hﬁ%) mw& R@I—Pf el I ow
solid: mp. 345.5-346.5 (dec): (’ I\/I—E (m
2H), 3.40 (and &ﬁacteﬁ@ﬁh@ﬂC&(wn&Hﬁ) Thborginh‘sgsodlddm \ﬂas @aélhed@vxﬂ] water 1H) ,
7.70 (dd, J= 7.5, O. Hz, Hg (m 10 J U L 2003
3H), 11.73 gnd bene, zin)ed (Na.S6h (ﬁ;!&erfgi a&wonmtédeafbﬁsgmayodws 307. Anal .

e aeni ol scysalis e EMEOUREHRASF I Ete AR RRRED, Jy 4 - O tetranvdro-d
6- Ox0- 3, 4, 54 E%( (16 h@rh%lﬁﬂreayr?g ﬁgléﬁc&al%d%ihmﬂlﬂpﬂmﬁs 4 3-bapndol-6-iel d

octyl ester hi'um hydroxi de ( 122
my, 5. 110 ndB) mﬁﬂé%d; ashinyexhliow mstnlﬁ mplz}aeﬂﬁﬁblﬂ\wﬂ&(a@ﬁdvlgz; dg-ed at
roomtenperature for 24 he reaction m_xture was diluted w_th water

t hen washed DM$QES &i20Hs cﬁ@hﬁ&ﬁdﬁb?ﬁéﬁe‘w tme2Bh detlis: 28). Jt#’oﬂ W/ 311 i ed

{11 rat on Hinuahe; e 2 Bl bt PEA T RGPS T2l HER % @
6- oxo- 3, 4, 5aﬁ)t1qt5@(iav9r JlﬂmSQpABomM@alediﬂorrmmsNﬁacarzqu JFoungt d, 235
my (99% as a.white soli 298- 299 C (dec) MR (300 M Hz, d~ 15

DIVBO) b 3: 132¢.07532 Anal. xcgjﬂ,momﬁ H,0) GSH(N, J= 7.8 Hz, lH) 7.59 (d, J=

8.1 Hz, 1 H, 7.73 (d, J= 7.5 Hz, 1 H), 8.14 (br t, 1 H), 11.77 (br s) 1
H, 13.4% (ExampleyV: Compound8.ctrospray, M): 231. Anal. (C,,H oN, 03~ 1.0
HO C H N ,

o N —N

O
A (25)

To a solution of 2M (CH3),NH in MeOH (0.6 mL, 1.13 mmol) was added 5N
HCI1-MeOH (0.08 mL, 0.380 mmol) followed by a suspension of the aldehyde (0.055
g, 0.188 mmol) in 3 mL MeOH and NaBH3CN (0.012 g, 0.188 mmol). The resulting

20  suspension was stirred for 24 h at room temperature. Concentrated HCI was added

until the pH was less than 2, and the MeOH was removed in vacuo. The residue was
taken up in H2O and extracted with EtOAc. The aqueous solution was brought to
about pH 9 with solid (s) KOH and extracted with EtOAc. The organic layer was
dried over MgSO4 and concentrated to give a yellow solid, which was purified by

25  flash silica gel chromatography eluting with a gradient of CHCl3 to 10% MeOH/NH3
in CHCI3 to give 0.024 g of a yellow solid. 1H NMR (DMSO-dg) 2.18 (s, 6H), 3.45
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Exanmpl e YYY: 20 W R TR TN

6- Oxo- 3, 4, ~, 6-t et rahydr o- 1H azepi no[ S, 4, 3- cd] i ndol e- 2-car boxllln (JUL 2003
(4-iluoro phenyl)-am de 87 10 J Ul 200 HHO F H

6- Oxo0- 3, 4, 5, 6-tetrahydro-1 H azepi no[ 5, 4, 3-cd] i ndol e-2-carboxylic acid (
100 ng, 0.43 mol), 4-fluoroaniline (48 ng, 0.43 mmol), and

di i sopr ophy| mmm@r{s,nm{, 7188730 (m1 289, M39(d, 1RET e 61,01 ¥4, 98NmS 3Ky, dry DVF.
HATU (173 nmg, 0.46 nmol) was 5 added and the resulting mxture stirred at
room t enper.60 (s; €H)H29 (sbrgdH).fldr6&(sdr, e HRMSt30onl 686xt ure was partiti oned
bet ween water and 25% i PrOH CHG,. The | ayers were separated, and the
aqueous | ayer extracted thrice with 25% i PrOH/ CHC13. The conbi ned organic

ol i CRiE S 1 2RaREh SRRERLORFR a0 PF 86, oxoto -

3,4,5,6-tetrahydro-1 H azepino[ 5, 44 3-cd] i ndol e- 2-car boxylic acid
(4-fluoro-phenyl) anmde, 70 ng© )Nas a pale yellow solid: mp. 330-332 C
(dec);"'H NWR (300 MHz, d~-DVBO) 8 (m 2H), 3.42 (m 2H), 7.22 (m 2H),
7.35 (app t) J=7.8 Hz, 1 H), d J=7.8 0.6 H, 1 H, 7.77 (m
3H), 8.16 (br t, 1 H, 10.08 ( , H, 11.81 (br s, 1H). M

(el ectrospray, MH) 324. Anal. , BN, ~FN30,~0.4 HO C, H 15 N www -
Exanpl & ZZZ: 27)

30T 2003 coor hsia St Bhanbate QORI oI rlls BIBWEINT o5 _ aul
| Bt N NOZnfAg6) DD uenal pade SBOMIONEAREHGHOCBUGwBMiy @b enjrale O CH ON

~~\ ~/ zCl2 72~% H 41 % H ONN NH2 NHZ MeOH ~ ~ | ~ ~ C1 55%-- -
H (176 mg, 3.5 mmol) and the solution was heated at reflux for 30 min. The solution

was cooled in an ice/water bath and the precipitated solid was collected by filtration
10  to give 1,5-dihydro-{1,2]diazepino[4,5,6-cd]}-indol-6-one, 168 mg (75%), as a bright-
~ yellow solid. mp 335-336°C (dec.); 'H NMR (300 MHz, dg-DMSO0) § 7.11 (t, I1H, J
= 7.8 Hz), 7.44 (m, 3H), 7.56 (d, 1H, /= 2.7 Hz), 10.09 (s, 1H), 11.74 (br s, 1H);
Anal. (C,,H,N;0)C, H,N.

15 Example X: 1,5-Dihydro-3-phenyl-{1,2]diazepinof4,5,6-cd}-indol-6-one (28)

H
OsN~N

- )
©s
f 28)

A solution of methyl indole-4-carboxylate (40 mg, 0.23 mmol) in
dichloroethane (2 mL) was treated with benzoyl chloride (0.69 mmol) at room
temperature. The orange solution was cooled with an ice/water bath and treated with

20  aluminum chioride (0.69 mmol). The dark-orange solution was warmed to room
temperature over 1 hour, then poured into ice-cold aqueous 2M HCI. The aqueous
solution was adjusted to pH = 9-10 with KOH (s), and extracted with CH.Cl, (10 mL
x 3). The organic solution was washed with water and brine, dried (Na.SO,), filtered,

and concentrated. The crude product was purified by radial chromatography (1 mm
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2-1 odo-3-vitro-benzoic acid nethyl ester: 2-iodo-3-vitro- be120i—3t¥i@9@1
g, 5 208 nunol, prepared as described in Og. Svn. Coll. Vol.¥I5 -58, and
125-127), sulfuric acid (40.8 g, 416 mmol ), and trinethyl arthofornate
(88.4 g, 833 mmmol ) were dissolved in 500 nL dry MeCH. The reaction was
refluxed under argon for 20 - - ~ h. The reaction mxture was concentrated
to 100 nlL fifiengdlasdd MeOrPR @%@W&ﬁgi%h&&ﬁ}l@gﬁaﬁ -inde-APabbkY Iade as af Ne

| ayers were separated and the aqueous |ayer 10 extrated three tines with
CH-Cl, . Theil,d3hg@2P6hr Aanlutioh af dhes3pheracyt catoxVipdol) (68mig, o2& ambalpt ed in
vacuo. The, yel |l ow solid was cri(;st allized from CH, Ch/ hexanes yi el di ng

. 2-i odo- 3- vintMeOB(§ AL} angbeanc Hch (4. 1 sak)owvas trgated Withdiygyazine hydpate (3vmge| i d:

78 b, 1 by ol abtyW¥Sohuley Mealgdel Yo o8 S5 e fherics e b, 7

"H) . 15 53- A¥itR feewhtef anl eizjueo@Cladler ®idadjugted &5 pHZ 1024 P with' K OHOs Paiw i €
acid nethyl ester ( 1,00 g, 3.26 mml) was dissolved in 15 nL MeOH Tin
(11) chl oréxtracted. with GH,CY (B6miavoB). Hmelonganizrsol@ic@Swvay, washed avithrwater avel e
added and the yel | ow 10 J UL 2003 solution stirred at room,

t enper at ur@ﬁf@ﬂﬂ%(mazgée)’ filtgredeancrmcantwedndhe sTudePRAucb MEb FREtaNZed0 . 3

MNaOH T I s gi ) recl. filtered
R e e S

| ayers werss $g31%).ad abHbht-Hellen veldiSmpayR- 579K FHNMH (906 MMt idy-5 CH, Cl =.
The conbi nedﬁgggaﬁ?c | ayer sbwere dried (MgSO~) and conc(entrat etdd?5i n vacuo to
yi el d @i cDMSD)S 1.22(Inc2HYi7c4 7@, 3 Hie 7 1581 (me <itBr ]0.85 89 181),(14992 (bras 1 H);cl ear
oil. "HNW (300 MHz, db-DMSO 3.81 (s, 3H), 5.52 (br s, 2H), 6.72 (dd, J=
7.5, 1.2 Hspall(GRH,NOI7§ Q)G H, .5, 1.2 Hz, 1 H), 6.87 (dd, J = 7.8, 1.2
Hz, 1 H, 7.12 (app t, J = 7.5 Hz, 1H). M5 (el ectrospray, M#H) 278. 10

3- Am no- 2- (4- chl or o- phenyl et hynyl ) - benzoi ¢ acid nethyl ester:

2-1 0do- 3ni g0 ' ' r £01dizehind S

1-chl or o- 4= &1 enZzene (0. 2. ; '

tetraki s(triphenyl phosphine) (0.164g, 0.14 nmol), copper (1) iodide (0.03
g, 0.14 nmol), and triethyl am oegfNTINg4 g, 14.19 mvl) were dissolved in 15
nm. tol uene. Argon was bubbl ed t hqough/thg ing solution for 15 15 mn.
The reaction was stirred under @} # 2 h and 20 min. The
reaction m xture was then wash ce/w , dried (MgSQd), and
concentrated in vacuo. The orangg& oi N was purified by flash chromatography
eluting with 50 to 100% CHC13/ hexaned to yield (29)

3-ani nQ- 2- (4-ch| -ph | et -b i i th , 0.76 949
AN Tt S A TRRLE o o S ) RN e
, 2H), 6. 7= 8 : 4 = 2 , 1 ,
317 | app FhiGREge T ) af réattl ith ShbhoryBihod iyl cigTiad (b1 e e 1

Hz, -2H) .- NBmoblaeedomn sqmipeyatutetThe284nge solution was cooled to 0°C and treated with

2- (4- Chl Orai_ phenyl ) -1Hindol e- 4- car boxyli c acid nethyl ester:
3- ani no- 2(AARINUE} GUomds (57 me, AyA9) mEoh); of ke gastipnmixyfe wassired@t ropny, 2. 54

nmol ) and F}g“ i i I nmbi ned in 10
mL acetonit%rﬁp e. %@é%ﬁ%&ﬁﬁ%ﬁ@%ﬁ%%ﬁdzﬁ?cﬁxeeégs me?.hé\?@ger?ﬁgt 75 C for
17 h. 20he sahitiofvtas\wdfustedto pE= B vitha LMONAGBY andl extfactédwnie CHDULA 10hhIck Was
purified by flash chromatography eluting with 50 to 100% CH C13/ hecanes.

2- (4- chl o3d- Apgrganic saluips waspvashed with watenandibring. dyied €¥e.80.). filssedy (729
was i sol at f.f white id: ..150.0-151. 5 C ''H NVR (300 MHz,
b Dvs0) - $785Bectafdto Yl feuty) 0t pheny Bpighy s dare-Carboxlg Mg 11y
7.41 (d, pake-felBw Folidl 398 mg{98%).( A sofutiorfof/thE3~(3 i dl)-4sbatboky8 HzZ, 1
M. 7.75 afe-Yelfow Rolid} 399 me i SoHtRrot thed( ?ﬂf”ﬁff&’g‘ﬁoﬂ) PR o 1
H~. HRVS (@dale(95.3vitg) 0Gdinmiof) am MeGHiH(3 GilN@nd BEH(0681H.) was mredted 3Gh 0631.

2- (4- ¢hl or o-phenyl ) .- 3-fqr nyl - i ndol e-4-carboxylic acid nethyl ester: 5
Phos p%r oﬁ}gdﬁzy@ﬁw@mtﬁ@%&&&g 1y and,ths solyieosr weardsatadat ppfpux for 8du. g

13.5'. mgh) : ' I [ Wi se to
a solution of 8@‘?2%@@@8@?@%{‘%@%8@?3*-“’2’-9']&:?%‘%@9?9?’2‘* g'ggggl}r%tkﬁdgl ester
(0.52 g, byitraey to)gii/tﬂl,JSC&mS]zdrdByp}gﬂ'eﬁ}/,l-[ap]dlai?ino'[h,g,6—&!3%861%-%5, stirred
at 0 Cfor 10 mn then quenched by addition of nm. 2 M NaOAc~eqg~. The

| ayers were separated and the aqueous |ayer 10 extracted once with CH2Cl12.
The conbi ned organic |layers were dri edsd.:( MySO i then concentrated in vacuo
| eavi ng anorange oil which crystallized on standing. The crystals were
rinsed with CH Cl, then dried in vacuo to yield 2-(4-chl oro-phen~~|
)-3fornyl-1 Hindol e-4-carboxylic acid nethyl ester, 231 ng (41 %9 as an
off white solid: in.p. 221-222 C,'H NWR (300 MHz, db-DVsO) 3.93 (s, 3H),
7.49 (appt, J 15 =7.5 Hz, 1 H, 7.71 (m 4H), 7.94 (d, J= 7.8 Hz) 2H),

P — A PN N — a N o T R R T ~NA PN




HIln a manner simlar to that described for Exanple ZZZ,
2-{4-fluoro-phenyl)-3 5 forn~yl -1 Hindol e-4-carboxylic acid rtfyHs2003
145 ng) 0.49 nmol) was condensed with hydrazine (45 ng, 1.41 mmol) to give
2- (4-fluoro-phenyl)-1, 5di hydro-[1, 2] di azepi no[ 4, 5, 6- cd]lndol 6-one, 120 ny
(88% as a bright yeIIow solid: mp. 340-341 C (dec);'H NVR (300 Mz,
db-DMSO) 7. @(?—2(11@@(3711%) JEhelcr@déiproliut) wad pédfiédby Rdjal c&o@hté@ﬂapﬂﬂ2nﬂn73 (m
2H), 10.33 (s, 1 H), 12.23 (br s, 1 H. M 10~- Sel ectrvsp(a VH+) 280.
Anal . (C, 6H8iOsN&Dheganes; E@Acaxagp{eeammvsohd mp 82 183 5°C HNMR(300

2- Thi ophen-2-yl -1, 3,4, 5-tetrahydro-azepi no L -6-one H 15 In
a manner si MiHzadstRMSQ)S 288 ¢m; BHY .84 (oY) drd (@,Zﬂ)hé:fﬂr(%ﬁé‘l)ﬂﬁﬁl(@m de

300 , 1.13 mmol ) and thj ophene-2-ho on| aci d 159 1), were
f;oum od 1o @Hbﬂ@sl?s 285 fo PR SHS 1A 9 Fuf At (NGl 11 HEG) &R K.
2-thi ophen-2-yl -1, 3,4, 5-tetrahydro-azepi no[ 5, 4, 3-cd] i ndol - 6-one, 20 171 ng
(56% as$ a beige sol i d- mp. 220.5-222.5 C ' H NWR (300 Mz db-DVSO 3.08
(m 2H, 3. E:Barﬁm 22 (3 TrdfuotémethPiDhent1 PR 3 4B-telahydrd-28pind] 5.2} cd1Bdeb (br
t) 92 03 C2003 1T Hy, LI 60 (br S, I H)y. VM5 (electrospray, M)
269. Anal . §_—g\§_ﬂ(})N)SO 8 HO C, H N Exanmple CCCC. 5
2- Thi ophen-3-yl -1, 3,4, 5-tetrahydro-azepi no[ 5, 4, 3-cdJi ndol -6-one HN S N H
In a manner simlar to that describgd for Cogpound 12, the tricyciic
brom de 10 (300 ny, 1.13 mml) i poronic acid ( 159 ng, 1.24

mmol) were coupled to yield F

2-t hi ophen-3-yl -1, 3,4, 5-tetrahydfo- §zening 4, 3-cd] i ndol - 6-one, 249 ny
(82% as a beige solid: mp, 255« & \ (300 NPE d6-DVsO) 3.08 (m
2H)) 3.43 (m 2H), 7.19 (t, J=7.8 Hzy 1H), 7. 54@@? 7 67 (dd, J= 7.5
009 H, 1 H, 774 (m 1 H, 7.78 (m 1 H, 8.03 r 11.49 (br s,

1 H. M 15 (el ey paphdkimithitb tRiﬁQieséﬁ@éd fof Compbud mxﬂe ﬁ%y'dﬁ@brcﬁ;mdbl N,
S. Exanple DDDD: 2-(1 H Pyrrol-2-yl)- 45etatrhydro azepi no
[5, 4, 3-16d] |(1366Imga-1okﬁenﬂcﬂ))axw-mﬂuoromethylphenylboromc acid (322 mg, 1.70 mmol)
were coupled to yield 2-(3-trifluoromethyl-phenyl)-1,3,4,5-tetrahydro-azepino|[5,4,3-
cd}indol-6-one, 300 mg (80%), as a pale-yellow solid. mp 212.5-213.5°C; 'H NMR
(300 MHz, d¢-DMSO) & 3.08 (m, 2H), 3.40 (m, 2H), 7.27 (app t, 1H, /= 7.8 Hz),
7.60 (d, 1H, J = 7.8 Hz), 7.71 (4, 1H, J = 7.5 Hz), 7.77 (m, 2H), 7.96 (m, 2H), 8.13
15 (brt, 1H), 11.78 (brs, 1H); MS (FAB, MH+) 33]; Anal. (C,{H,;F;N.0:0.5 H,0) C, H,
N.

Example AA: 2-(4-Trifluoromethyl-phenyl)-1,3,4,5-tetrahydro-azepino[5,4,3-
cdlindol-6-one (31)

20 1)

In a manner analogous to the method described above for Compound 12, the

tricyclic bromide (300 mg, 1.13 mmol) and 4-triflucromethylphenylboronic acid (322
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V 10 ~J UL 2003 In a manner simlar to that described for Conp i] 220651
tricyclic bromde (300 ng, 1.13 nmol) and 63 L
1-)t-butoxycarbonyl)pyrrol e-2-boronic acid (263 ng, 1.24 rrm)l) wer e coupl ed
wi th concomi tant renoval of the BOC group to yield 2-( 1 H
pyrrol-2-yl)-1,3,4,5-tetrahydro-azepino[ 5, 4, 3-cd) i ndol - 6-one, 81 ng (28% as
a 5 greenis DIVISO) 3.02
"y o @592% ;ﬁﬁbl)duer%euple&ta@%&m ﬂ-@ﬁmﬂu&i‘o%ﬁfpﬂgn 341'% o 1
(t, J =17. 5tel:izhydroH)z¢piﬁoF&4 Getdl)indok6Qnt, 26] xﬁglleO%J, dsi)an o?f—@ﬁlté selid. Jmp 7.5,
0.6 Hz, 1 H, 7.98 (br t, 1 H, 11.01 (br s, 1H), 11.13 (br s, 1H. M
(el ect rospr&@'& 20)9%() HSM R0, MHz, 8’5+DMSOO)843 9B@), 2H), B40Nm, 200) EXx Ah{dpp EEEE:
i no(5, 4, 3- chlndoI 6- one

IR _Lh{lss SRR Lelida s s 034 if?’ai‘éceiﬁowmaéuﬂ& ), 75k
tricycl Fe %q\@?é(mj(bp? lgi)t f’l ?34{5@(}“'1}{)% &-Aﬁlmﬁ% §9 eA_‘paqr onic acid (0.70

g, 4.15 caupl’e

2-(4- nethyl a 1, 5-tetrahydro-azepi no[ S, 4, 3-cd] i ndol - 6- one
, 416 my ( @gj ’Il‘éﬁ}lgj Oﬁfe’?gr"ébéﬁ |I¥N1m p. 250-251 C, ' H NMWR (300 MHz, db- DVBO)
20 2.54 (s, SFD 3 03 (n] ZFD 3 39 (m 2H), 7.20 (t, J=7.8 Hz, 1 H), 7.41
(d) J =7.5 0. 1 H, 4 (br t, 1 H) 11.52 (brégi VB
(el ectrospraxrammﬁﬁ 3é<ﬂenAﬁﬂLan-f-ﬂldj-@64ﬁ -tegralty dro-ppenyingff 4. -cdlindpi-6-one1o J U L
2003 Exanpl FFF:

2- (4- Met ha | finyl-phenyl)-1,3,4,5-tetrahydro-azepi no[5, 4, 3-cd[i ndol - 6-0on
e HNN~~\ H H

2- (4- et hyl sul fanyl - phenyl }-1, 3 et rahydr o- azepi no[ 5, 4, 3-cd] i ndol - 6- one
( 100 ng, 0.32 mmol) was di ssolved in )10 nL 1.1 MeOH:. CH,Cl,. The sol ution
was cooled to O C and oxone (259¢A Ty was added dropmﬁse as a
solution in 1.5 nL HO. The brig OWAegtion mxture was stirred at
0O Cfor_, 15 min. 10 Saturated Na, S, cx~~ (4m) was ded. The | ayers were
separat%ﬂ and the aqueous | ayer extracted tw ce h 2%% i PrPH CHC13. The
conbi ned -or gani ci AHES hatfirlo Hhd EfhoidlbaELbANSRToF Bbfiflobfl ¥AGHO- and the
two products (2-(4-net anesu I ny

phenyl ) -1, Str%y&iidb!tom&ey(ﬂoo mg clpi hajrbol) akkd behzb[tdfilra-2doeordadcid (202 mg,

2-(4- nethanesulfo

phenyl ) -1, 314 %’5 mers erupled toprigld Sbenzefura-2rdd 385868505 ar at ed by
radi al azepxno[5,4,3-cd]mdol -6-one, 262 mg (77%), as a yellow solid. mp 207°C (dec.); 'H

15 NMR (300 MHz, dg-DMSO) & 3.23 (m, 2H), 3.50 (m, 2H), 7.31 (m, 4H), 7.61 (dd,
1H,J=8.1,0.9 Hz), 7.70 (m, 3H), 8.14 (brt, 1H), 11.97 (br s, 1H); MS (FAB, MH+)

P 303; Anal. (C]gHHNzO:'I‘s H:O) C, H, N.

Example CC: 2-(3,5-bis-Trifluoromethyl-phenyl)-1,3,4,5-tetrahydro-azepino[5,4,3-
20 cdjindol-6-one (33)

(33)
In a manner similar to that described for preparation of Compound 12, the

tricyclic bromide (300 mg, 1.13 mmol) and 3,5-bis-trifluoromethylphenylboronic
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15 chromat ography eluting with $% MeOH CHC 3. Each was then crygt alli
from- - ~ CH, Ch/ MeCH. 163[“%3
2- (4- Met hanesul finyl - phenyl)-1, 3, 4, 5-t etrahydr o-azepi no[ $, 4, 3
cd]indol-6-one, 39 ng (37%, was isolated as a white solid: mp. 316-317 C
(dec); '"H NWR (300 MHz, db-DMBG 2.81 (s, 3H), 3.09 (m 2H), 3.40 (m 2H),
7.25 (t) J acxii (.80 g l"&DmmBl)S@erédﬁhplddt%ﬁelBZ@S-wﬁmﬂudr%meﬂmﬁ-iahéﬁiﬁ) J =
7.5, 0.9 Hz, 84 (m 20 4H), 8.08 (br t, 1 H), 11.68 (br's, 1 H. M
(el ectrospr igB,A ﬁA%Et)ah?ﬂB) -az&pino[5 8- edlingini- 6108g, ?Qmﬂ(llﬂ%)sas ®Bale-yelow U L 2003
Exanpl e GGGG

Z- ( 4- Met hangadig. fl@nQBop{hécm)) 'H NMR (300 MHz3 AgdPMSeh3 Ad (s, 3H3- B4R (mdol - 6- on
e HHS O

- (4ot nangBIN F 30D Sl 778 B2 T84 @ i 3 8L B2b T L 235 Hedo! - 6

o 0,00 L1885 0. 1018 o e T g s o e o

3.28 (s, 3@9 palaﬂ( m,,%tﬂoom&aﬁes& [N 8 He, 1H, 7.61 (dd, J = 8.1,
0.6 Hz, 1 H), 7.72 Hz, 1 H, 7.91 (d, J= 8.4 Hz, 2H))
8 .06 (d, J 8.4 Ft 8.11 (br t, 1 H, 11.77 (br s, | H. M

el ectrospra NH naI C,.8H, 03S ., H N S HHH
(2|3rom) 8 1 Exgmple ai sl ddesicimhydioazenio[S A : ong
"The title qpound was prepared in a nanner S|n1Iar to that used for 2
brono-1, 3, 475=t et rahydr 0- azepi no[ S, 4, 3-cd] i ndol - 6-one, starting from
5-fluoro-2 20 ' nethyl benzoic acid.y

h—-h

2- Brono-8-fluoro-1, 3,4,5-tetrah axepi no[ 5, 4, 3-cd] i ndol -6 one was

i sol ated as an orange solid: mp. 203-204 C (dec); "H NWMR (300 MHz, d6
DVMSO 8 2.79 (m 2H), 3.41 (m 24 J=8.7, 1.2 Hz, 1H), 7.74
(dd, J- 96 10 J U L 2003 10.§ : APr 8.23 (br t, 1 H, 12.12

(34)

In a manner similar to that described for Compound 12, 2-iodo-1,3,4,5-

(br s) H) I\/B(electrospray, [ MFRa] ) 30

tetrahydro-azepino[5,4,3-cd]indol-6-one (85 mg, 0.28 mmol; see Example NN below)
and 4-bromophenylboronic acid (62 mg, 0.31 mmol) were coupled to yield 2-(4-
bromophenyl)-1,3,4,5-tetrahydro-azepino[5,4,3-cd]indol-6-one, 19 mg (20%), as a

15 white solid. mp 160°C (dec.); '"H NMR (300 MHz, d4-DMSO) & 3.04 (m, 2H), 3.39
(m, 2H), 7.23 (app t, 1H, J=7.5 Hz), 7.56 (dd, 1H, /= 8.1, 0.9 Hz), 7.60 (d, 2H, J =
8.7 Hz), 7.69 (dd, 1H,J=17.5, 0.6 Hz), 7.73 (d, 2H, J = 8.4 Hz), 8.09 (brt, 1H), 11.64
(br s, 1H); MS (FAB, MH+) 341/343; Anal. (C,,H,;BrN,0:0.6 H,0) C, H, N.

20  Example EE: 2-(3-Chloro-4-fluoro-phenyl)-1,3,4,5- tetrahydro-azepino[5,4,3-
cdlindol-6-one (35)

ZXI

C c

LI
H

(35)
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8- Fl uor o- 2- ( 3- net hyl am nonet hyl - phenyl ) -1, 3, 4, 5-t et r ahydr o- aze;'i ﬂo( ﬁﬁfﬂﬂ%
cdJi ndol -6-one Hn N H 3-(8-fluoro-6-o0x0-3,4,S,6-tetrahydro-1 \J

H azepi no[ S, 4, 3-cd] i ndol -2-yl) 10 benzal dehyde (247 ng, 0.80 mmol; prepared
in a manner simlar to that described for conpound 12 from

2- brono-8-fluoro-1, 3, 4, 5-tetrahydro-azepi no[ S, 4, 3-cd] i ndol - 6one and

3-f or nyl pheny! bopPRianae Hhilie® mm&&&%e& fohC@Sﬁ‘IpBMhd“ﬂ e tifeyelic Brdthided
descri bed for Conpound PPP to vyiel

8- fl uor o- 2- ((399rmg,ﬁy]hmmdmmwchtmk@-ﬁ)ﬂl)otoﬁhmyHmrmixcabMdfzm anz pidapfiol), 3- cd]
i ndol - 6-one, 193 g%g as te solid; 15 mp. 270-272 ngec) H
NMR (300 MHFeregoupladdp yzeléz (éschlqm)4 ﬂsomspmyl)zhﬁ 4,5-tetrahydrosazgpinpfy

> HRkPglmﬁfféTJn%%&%h%%Fe?wég{%a&@d S5 B éo{?%aw*ééié?qisr&
Qng: uo§§ g ng*r?gﬁmfﬁnqﬂé)rﬁ gn ?)PQN‘] 2@%@ g’ﬁygr_]oi glz}(laz i ?187[5 4,3

cdJi ndol - 6- @aelﬁU 8. 11039ﬂ1z)J7Lc3129ﬂ32}H n.68Hdd, 1H,J = 75 0.9 Hz), 7.85 (dd 1H, J
4- (8-fl uoro- 6-0x0- 3, 4, 5, 6- t et r ahydr o- H azepi no[ 5, 4 3cd]|ndol yI)

benzal dehyde 7@, 200Hn)y 8.10. (bzt rhlrt)l 1.6% étpm: ¢H)i HRM rM&+yi(aled foo t hat

descri bed for 5 conpound

2- br ono- 8- f@uHr;@lﬁNz’p4355%QOr fﬁyH‘F o3 bRl ACa o off I NeEI LG HoRd nd

4-f ornyl ph acid) was reacted with nethylamne ( 1.62 mmol) as
descri bed ?’g‘%b?ﬁrﬁ%ﬁ% PPP to yield

8-fl uorgy 2- (4- et hyl am nonet hyl - phenyl ) 1, 3, 4, 5-t et rahydr o- azepi no[ 5, 4, 3- cd]
i ndol -6-one) 32 ng (31 %9 as a yellow solid: mp. 1543-1S5 C; "H NWR (300
VHz, db- DVERanipl2 FF( 2-(43tdrt: Baybphenvl)- RBK. S-setepbydmo-azeping] 5.2.8)cdlipdebbé( s, 2H),
732(de 0, 224 H) 1 H, 744 (m 3 H, 7.57 (d, J =8.1 Hz, 2H,
8.25 (br t,2 ( 11.67 (br s, 1 H. HRVS (MALDI M#) Calcd for C, 9H-8N3OF:
324, 1S12. Found: 325.1524. Anal . (G 9H, aN30F0.3 H O C H, N Exanple JJJJ:
15

8- Fl uoro-2-(4-pyrrolidin-1-ylne
3 cd]indol-6-one H 20 In a mann at described for Conpound
PPP, 4-(8-fluoro-6-o0x0 3,4,5,6-t y azepi no[ 5, 4, 3-cd] i ndol - 2-yl)
benzal dehyde ( 100 ng, 0.32 mmmol; preu)are n a manner simlar to that
descri bed for conpound 12 from 2 98 (36)

In a like manner as described for Compound 12, the tricyclic bromide (300
15 mg, 1.13 mmol) and 4-tert-butylphenylboronic acid (302 mg, 1.70 mmol) were
coupled to yield 2-(4-tert-butyl-phenyl)-1,3,4,5-tetrahydro-azepino[5,4,3-cd)indol-6-
one, 150 mg (42%), as a white solid. mp 243-244°C; 'H NMR (300 MHz, dg-
DMSO) & 1.33 (s, 9H), 3.05 (m, 2H), 3.38 (m, 2H), 7.20 (app t, |H, /= 7.8 Hz), 7.57
(m, 5H), 7.67 (dd, 1H, J= 7.2, 0.6 Hz), 8.07 (brt, 1H), 11.51 (brs, 1H); HRMS
20  (FAB, MH+) Calcd for C, H,;;N,O: 319.1810, Found: 319.1813; Anal.
(C;H,uN,0:0.3 H,O)C, H, N.

Example GG: 2-Phenyl-1,3,4,5-tetrahydro-azepino[5,4,3-cd]indole-6-thione (24)
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10J UL 2003

bronmo-8-fluoro-1, 3,4, 5-tetrahydro-azepi no[ 5, 4, 3-cd] i ndol - 6-one1 gnd,UL 2003
4f or nyl phenyl boroni ¢ acid) was reacted with pyrrolidine ( 115 ng, | .62
mmol) to yield

8-fluoro-2-(4-pyrrolidin-I-ylmethyl-phenyl)-1, 3,4, 5-tetrahydro-azepi nop5, 4.
3cd] i ndol -6-o0one, 16 ng ( 14% as a,yellow solid: mp. 264-265 C (dec), 'H
NVR (300 5 MHz, d6-DMSO 1.72 (gn 2.49 (m 4H) 3.04 (m 2H), 3.39 (m
2H), 3.64 (br s, 2H), 7.31 (dd, 3 .4 Hz, 1H), 7.43 (m 3H), 7.58 (d,
J=8.1 Hz, 2H)) 8.25 (br t, 1H), , 1H). HRMS (MALDI M) Cal cd
for C'H'N3OF: 362.1825. Found: (C'H'N30F0.5 HO C, H N
10 Exanpl e KKKK:
6- Oxo0-1, 3, 4, 5-tetrahydro- 1H azepi no(%4 3-cdJi ndal e- 2- carboxylic acid
phenylamide ~ ~ HH 15 HIn a manner simlar t 424hat described for Conpound

YYY, " 6- oxo- 3, 4, tetr dol.e-2- | d

(80 5. 0 26" miPrsd 3348 83, FE I inoflse FE kI s el V] o7

heny 1 ai e T A B e S ™ e

g E{) D?\l/?oz3 431(1?% zmreﬂiﬁ) fora m,zhémumd to?cobltc(mppl temp(larati?rf&nli!lzﬁlulted-i)/ig}é 7( ’g? (m
, = , ) r s,

1 H), B1. 78aiehr Tée HEX‘HF Wﬁsse’(%%@%égﬂa c (%/IXH% mi@e%aﬁsaanw(%l@%m -0.25

HO C H : t hydr o- 1
H azepi no[g%k&eg%xghsﬁ%tggﬁﬂ g—ca%g%% gerdlkéhchalng %ﬁlgﬁ%#-gjn%%g&ﬂ 5 d

I n a manneprodudd warcrystailized (@Hgfdg/hbmilei)ab gﬁm@eumﬂahﬁﬁé,MA mg (68%) as a

6- oxo0-3,4,5, 6tetrahydro_1 H azepino[ 5, 4, 3-cd] i ndol e- 2-carboxylic acid (60

ng, O. I26 nyalow salisl. mpﬁﬁ&azﬁfflﬁdwn NMRABOD hﬂ-lz,aib-ayslcm&g.mrtgi )ZHt),o yi e!g
?4°§ﬁ| of o SEEAP HE BCpB 1 bind T E M3 T (AR (SIOTVAED: 60 08'!,'3,"22‘”
5%{1‘3(%”11}1 8)% 67H§)61§30%8R1;h)gn(171 tﬂ%,ixgk‘)l}g%s“d%ﬁ’ Mgrcﬁsz i br

1H, I
?C BHH)aCI N‘% c) jﬁésmsr 9. 0195!62 FodfR: (ﬁmszomaﬁxc,,mw S84 HAOPE, H, N, S,

6- Oxo- 1, 3, Exaﬁnlggt!ﬁ&hﬂcﬁlmgﬂlyhiém dg» pH&-cdlimdob6xanici(@7nci d
napht haI en-2-ylamde H/ O NNH HH20

e 37
2-Phenylethynyl-3,4,5,6-tetrahydro-1H-azepino[5,4,3-cd]indol-6-one

15 (Compound 17) (37 mg, 0.13 mmol) and platinum oxide (1.5 mg, 0.05 mmol) were
suspended in 2 mL MeOH under an argon atmosphere. The flask was flushed with
hydrogen gas and the resulting mixture stirred at 24°C under 1 atmosphere of
hydrogen for 20 h. The catalyst was filtered off and the resulting solution
concentrated, leaving a pale-yellow crystalline solid. Purification by radial

20  chromatography (5% MeOH in CHCI,) followed by recrystallization
(MeOH/CHCl,/hexanes) yielded 2-phenethyl-1,3,4,5-tetrahydro-azepino[5,4,3-
cdlindol-6-one, 14 mg (37%), as a pale-yellow solid. mp 207-208°C; 'H NMR (300
MHz, d¢-DMSO) 6 2.60 (m, 2H), 2.95 (m, 4H), 3.26 (m, 2H), 7.17 (m, 6H), 7.46 (dd,
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100 -~ 1V 0~ JU 1. 2003 In a manner simlar to that descri f
Conmpound YYY, 6-0x0-3,4,5,6 tieﬁi Jﬂl— 2003

t et rahydr o- 1H zepi no[ 5, 4, 3-cd] i ndol e- 2-carboxylic acid (60 ng, 0.26 nmol)
was coupled with 2-naphthylamne (41 ng, 0.29 mvl) to yield

6- oxo-1, 3,4, S-tetrahydrol H azepino[5, 4, 3-cd] i ndol e-2-carboxylic acid

napht hal enmmm a6 Hz), 1.61Hddel Bol +4d.5,9.6 Bz\VRO((BOO 1¥z ] 1. d6{BNMSOH)3. 33 (m
2H) 345 7.38 (app,t, , 7.47 (m 2H)) 7.68 (d, J =
8.1 )(FABvMIé“ﬁﬂ%ll-l)Ana’r @J‘{u‘h‘@l‘é—‘z}{é}w {br t, 1 H, 843 (br s, 1
H) , 10 21 (br s, 1 H, 11.84 (br s, 1 H. M (electrospray, MH_ 356. Anal.
(C_, H,, N30, ~~0. 7 HO C H N 10 Exarrple NNNN:
6- Ox0- 1, 3 FyaBetlr AU AIOKIRAINLIDES 50,1228
napht hai em—I=yt= :
descri bed (3®r Corrpound YYY) 6 0xo0-3,4,5,6 tetrahydro 1
H azepi no[ 5, 4, 3- cd] i ndol e- 2- carboxylic acid (60 ng, 0.26 mmol) was coupled
with | -naphthylamine (41 ng, 0.29 Hnol) to yield 6-o0xo0-1, 3, 4,5-tetrahydrol
H azepi no[ 5, 4, 3- cd] i ndol e- 2- caphg Nc aci d naphthal en-1-ylam de as a white
solid: 20 mp. 330-332 C (dec);' NVR) (8§80 MHz, db-DVBO) 3.33 (n) 2H), 3.48
(m 2H), 7.38 (app t, J = 7.8 H R, ’ 7(m 3 H, 7.68 (d, J =7.8
Hz, 1 H, 7.77 {m 2H), 7.87 { ) 1H, 7299 (m | H, 813 (m
2H), 10.06 (br s, 1 H, 11.87 (b H) /W5 {el ectrospray, M) 356.
Anal. (C'H'NO 0.5 HBO C, H, N I0¥ . (38)~~" ~~L 2003 Exanpl e 0000:
6- Oxo-1, 3,4, 5-tetrahydro-1 H-aze i no L cd] i ndal_e-2-carboxylic acid
prop- 2 ynyI ami deam@nphsm}wmg}a dessri Eéfoc’&oﬁ‘wnéégcﬁeﬁéayqllﬁrbf@@ound

(55 oy 50D Ry P RO R e e 1
6-
11 b ool S0, b i gt e

db- DVER) 38108 (39961388 p shingoviite sofivy mmzwcad;c)szMR@oqwug-J_ 7.8 He,
1H)) 7.59 (d, J= H)

5% (o DOMEONS 261 e 38 (i 27 Rastamite OHL i gr bl s s, g

( C~SW3N3%d,21'ill,9)= 5. 6'o fiby, 8.07 (brt, 1H), 11.53 (br s, 1H); MS (FAB, MH+) 297;
Anal. (CanNgOCl'O.ls HzO) C, H, N

$ szrmaﬁwle énéci d
to that

15  Example J): 2-(2,4-Difluoro-phenyl)-1,3,4,5-tetrahydro-azepino[5.4.3-cd}indol-6-
one (39)

(39)
In a manner similar to that described for Compound 12, the tricyclic bromide
(200 mg, 0.75 mmol) and 2,4-difluorophenylboronic acid (131 mg, 0.83 mmol) were
20  coupled to yield 2-(2,4-difluoro-phenyl)-1,3,4,5-tetrahydro-azepino[5,4,3-cd}indol-6-
one, 156 mg (69%), as a pale-yellow solid. mp 196-197°C; 'H NMR (300 MHz, dg-
DMSO) & 2.84 (m, 2H), 3.37 (m, 2H), 7.25 (app t, 1H, J= 7.7 Hz), 7.27 (m, 1H), 7.47
(m, 1H), 7.57 (dd, 1H, J= 8.1, 0.9 Hz), 7.64 (m, 1H), 7.70 (dd, 1H, /= 7.5, 0.9 Hz),
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15 Exanpl e PPPP:

6- Oxo- 1, 3, 4, 5-tetrahydr o- 1H azepi no[ S, 4, 3- cd] i ndol e- 2-car boxy1 pc uLdzma

i sopropyl-amde H20 102 HH . ..... vvvmvvaa a 1 0 J UL 2003 In a
manner simlar to that described for Corrpound YYY, 6-0x0-3,4,5,6
tetrahydro-1 H-azepl no(5, 4, 3-cd] i ndol e- 2-carboxylic acid (60 ng) 0.26 mmol)

\giiixg?lil,oge% qux et’ rﬁ%é?(%%fgﬂ q?{e?g)&lzso :%%?%J%%P@?&d‘daf‘gléxﬁ Pg aci d

i | i d: 5 261-262 C (dec); 'H NVR (300 Mz,
hf?ka‘épo)y irﬁzgf?gﬁc?iméeﬂkﬁ I1 H)m 3 22 (m 2H), 3.(3§C%m 2H) 4.(90 (m 1

H, 7.32 (app t, J = 7.8 Hz, H),759(d,J:8.1Hz.1H),7.71(d)J:
7.2 Hz, 1 H, 7.81 (d, J = 7.5 Hz, , 8.10 (br t, 1 H, 11.53 (br s.
1H) . VB (elﬁacmp(bslii(a‘yz (M@mO@PBCDYAhéﬁ, 4 dr@azepnof $H1403-cdjindal-6hpnel0 Exam
lp a - Oxo-1, 3,4, 5-tetrahydro- 1H azepi no[ 5, 4, 3-cd] i ndol e- 2-car boxyl ic
acid c%lo yl amde H H15 .VHIn a manner simlar to that described for
Compound YYY, 6-0x0-3,4,5,6 tetrahydro-1

H- azepi no[ 5, 4, 3- cd] i ndol e- 2- car boxylic acid (60 ng, 0.26 nmol) was coupl ed
wi th cycl opropylam ne ( 17 ng, ©=<¥9 Dl ) to gfield 6-o0xo0-1,3,4,5

as a 20 white solid: mpi 249- 25

0.75 (m 2H), 2.95 (m 2H), 3.3% N\3.£1 (m 1H), 7.30 (app t, J =

7.5 Hz, 1 H, 7.58 (d) J= 8.1 Hz, lH) 7.70 (d, 9%9 7.2 Hz, 1 H, 809 (mM
2H)) 11.48 (br s, 1 H). M (el ectrospray, MH 2 )Anal (C,SH SN30, 1 H O

C. H N 103  daGnanndr $mlitafRPBat described for Compound 12, the tricyclic bromide
(200 mg, 0.75 mmol) and 3-chlorophenylboronic acid (130 mg, 0.83 mmol) were
coupled to yield 2-(3-chlorophenyl)-1,3,4,5-tetrahydro-azepino[5,4,3-cd}indol-6-one,

10 _ 151 mg (67%), as a shiny pale-yellow solid. mp 147-149°C; '"H NMR (300 MHz, dg-
DMSO0) § 3.06 (m, 2H), 3.39 (m, 2H), 7.24 (app t, 1H, J= 7.8 Hz), 7.46 (m, 1H), 7.58
(m, 4H), 7.70 (m, 2H), 7.64 (m, 1H), 8.11 (brt, 1H), 11.68 (br s, 1H); MS (FAB,
MH+) 297; Anal. (C,,H;;N,0CI-0.9 H,0) C, H, N.

15 Example LL: 2-Naphthalen-1-yl-1,3,4,5-tetrahydro-azepino[5.4.3-cd}indol-6-one
(41)

P

H
N

S W
N
H(41)

In a manner similar to that described for Compound 12, the tricyclic bromide
(300 mg, 1.13 mmol) and 1-naphthaleneboronic acid (214 mg, 1.24 mmol) were
20 coupled to yield 2-naphthalen-1-yl-1,3,4,5-tetrahydro-azepino[5,4,3-cd]indol-6-one,
70 mg (20%), as an off-white solid. mp 305°C (dec.); '"H NMR (300 MHz, dg-
DMSO) 6 2.70 (m, 2H), 3.38 (m, 2H), 7.25 (app t, |H, J= 7.5 Hz), 7.61 (m, 5H), 7.75
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Exanpl e RRRR

(racr 3-(4- Met hoxyphenyl ) -3, 4,5, 6-tetrahydro-1H azepi no[ S, 4, 31 Bd}.]utlozugaone
OCH3 1 N H5In anmriner simlar to that described for the preparation
of Exanple Q nethyl indol e-4-carboxylate and p-nmethoxy nitrostyrene were
condensed and the resulting vitro al kane was reduced/cyclized to give,

after recr /
(racy- 3. (4060 o hene i FSLAC . BHOREH). 11,67 (brs, 1H): MS (FAB.

axepi no[ 5, MB3+£33; dRl.-(6;,N.00.2H, (dyc(jp(}@ as a white solid: mp. 221-223
C ' H NVR (300 NHzZ, d4-MeDH)® 3.57 (Dbr SH), 5.1 S(brs, 1 H 6.62 (m

2H), 6.86 (m 2H), 708(apth:78Hz 1H) 7.11 (s, 1 H, 7.3 7 (d,
J=7.9 H 1H€§, 7.7 é chi :IH r} (C,9H16N, 0, 0.25 H O C,
H N 15 FEZ}%’HP Mk c6-Oxo- 3456tetrahy ro-{H-azepino S43-cd lindole-2-carboxylic

2-(3 ph - | IR phenyl)-3,4,5, 6-tetrahydro-1 H azepi no
54|:\*;/b5rd)gé é-] y~1NOUNH20104 10J UL 2003 In a nanner

SI mlar to that described for (Conpound 22) the al dehyde 15 (29 5 10 15 ny,
0.1 mmol) in MeCH ( 1 n) vvasr¢ cated with motpholine (0.04 nL, 0.5 nmol)
and a sol ution of sodi um &&iobo ohydride (0.15 mmol) and zinc chloride
(0.08 Mol ) in MeOH ( 1 to/givey after radial chromatography ( 5 % M
e0 Hin CHC 13 ), 2-(3-np 4-/1 met hyl phenyl ) -3, 4,5, 6-tetrahydro-1

H azepi nop5, 4, 3- cd] i ndol - 6'sge ny 9% as sticky white solid: "H NWR
(300 MHz, d6-DMBSO) 2. 37 (m 4H) ,43.0Z2 (m 23H), 3.35 (m 2H), 3.5 (m 6H),
7I7(apth—77Hz H. 7.30 (br d@B 1) "7 2 (m 4H), 7.64 (d, J =
7.5 Hz, S . A Cal cd
for CH angb: 3055 3@945 %taﬂ'ﬂérdf&%zfﬁ 565" “Esfigthe- YD b Bosfibol
2-(3-Pyrr obteﬁarlad hs xdbsrmbb(ybabwr)y;ba)la&um tetrékis @tipladnyipims phikle pdOph£.00.02
[5,4,3-cd]indol 6-one HN NHIn a manner_simlar to that described for
Conpound 2mmqlh@némhxla@u@5(5@m02ﬁ mmobywerg cotnbingd in tplyengsmathaned ni) was

ey anontt ongi P, 2hEl Corb ibnkide bas byaf biEIEd RSP dithiel Bt 05" 5T
to give, ahfiel TRe deattadd wmeﬁmeétwaaszb\mwemeamﬁo} 16 h. The solvent was

2-(3-pyrrolidin-I-ylnethyl phe@lyl) 3,4,5,6-tetrahydro- IHazeE_) no[ 5, 4, 3-cd] i nd
ol - 6-one) @@Porated Brbthe gmnge selid punifigd by radia! chiomatograpippEhiprofoes)to’ 5% NVR

(50 SRR ki) e 5 Bl 7,21, 3,07, 2

ZF?E ( (I\j/qu &hlofofbrmfAnéhiiol/héxdies) 8. yilld 06xd-3,45 diietraja}d@gl KbEesinofs,43- HRVE

15  cd]indole-2-carboxylic acid methyl ester, 36 mg (100%), as an off-white solid. mp
266-267°C; '"H NMR (300 MHz, dg-DMSO) & 3.25 (m, 2H), 3.43 (m, 2H), 3.89 (s,
3H), 7.38 (app t, 1H,/= 7.8 Hz), 7.61 (dd, 1H,/=8.1,0.9 Hz), 7.74 (dd, IH, J =
7.5,0.9 Hz), 8.17 (br t, 1H), 11.93 (brs, 1H); MS (FAB, MH+) 245; Anal.
(C\3H,,N,05) C, H, N,

20
Example NN: Preparation of 2-lodo-1,3,4,5-tetrahydro-azepino[5.4,3-cd}indol-6-one

43)




105 10 J UL 2003 Calcd for C'H, 4N30: 346) 1919. Found: 346 §91(3.
(C3HSNOO0.6 HO C, H N Exanple LILTCTU: 6‘ h JULAQB{B
2-(4-Pyrrolidin-1-yl net hyl phenyl ~3, 4, 5, 6-tetrahydro- 1H azepi no] 5, 4, 3-cd] i nd
ol 5 6-one HHIn a manner simlar that described for Compound 22) the
para-al dehyde { 150 10 . ng, 0.52 mml) in MeOH ( 10 nL) was treated with
pyirolidine (0.26 nL, 3.10 mmol) and a sol.uti on of sodi um cyanobor ohydri de
(0.57 mml) and zinc chloride (0.28 nmol) in § m_g to give, after
crystal lization lGM5eTetraleydro-aespane{§)4,3-cd]indol- 6-one 620 mg 3.35 mmol) was

o & bl suehaed ol BRI Pl Buf R R 55 e8eR) 10 udey o

NMR (300 6 , - -
DT S0 (stgiftudtglon fogditnsil 173 & -@?‘,“?’591 nf0figt Wi, 3355,
7.45 (dS of nﬁbql) wkreadded drid, th@ kactidn SGrrédiak, 0°C for 25%min0. Thehige bdthas 7. 59 (d
Tty PRV remeredai) th@géagéo?guégemd BV BshrPomir seicvaed e avom.  Anal
1H). HRVE fER8Ye na
C. 3H-N300. 5

5 (4- Nor phUFPRETRYS ER iR EH ey uthshed BY aagision of agugous sodium bisulfit.

H azepi no( g .18epdivirRdbarireaNend 2 orgatﬁ@la&epwhs 4hes ol?Ex@vIa§O,, f’]terec" - 308y N H -0

In a manner simlar.to that described for  Conmpound fe para-a
(264 ny, Océdcemtrate}l in mad\a@dda(mg anptelloweslitdr dae edude Sdhdnmsm\miﬁedeby(ﬂhsﬂo n1_

2i ne_ oM or elisremanars MeodiC Lk 085 %@By&p@%p%@%%?;h?i‘it.on
L%, MCHASISRSR 8 ) SRR oo,

H- : e Mz,
dbaélt\a/glo)no[z @%}s(@% s@)w@ 21-969'219 (nﬂé}ﬁ W4Qap}’4l/QHa§,57£g'l-%)573h'5( gwms.o Ve

(m 4H), 77&10(6Hz) 7.681d, 17H,46-(7o5 (Qf915ﬂa&18015=(b81011i-hz1129|)(brs7155 m d, 1H),

7.62 (d of Ab Hz, 7.68 (br d, 1 H 807 (br t, 1 H, 11.55
{br s) 1+|$FAﬁ|FM%”()|3Aé MH+) Cal cd for C'H, 4N30,: 362.1869. Found:

362. 18pd. Exanp {¥¥ing'methods analogaus to those d ibed in the aboy
2- (4- Hydr oxynet ?;3;' p enygfr-ﬁ\%,2,%?%q?ge%ursaﬂydor8 isl-?-nazeeﬁtllno[q?me xa F%’dol 6- on

e HOH the following compounds were also prepared:
N
@@T
—
\ I
XN

H H
(VV) (UU)

H

N

20 (TT)

Example OO:
2-(4-(N-Methylamino)methylphenyl)-3,4,5,6-tetrahydro-1H-azepino|5,4,3-

cd]indol-6-one



H The title conpound was isolated as a reduction by-product fromthe
reductive 20 am nation of the para-pal dehyde with moi pholind §h & Jldpa2003
cyanobor ohydri de, and recrystallized (CH Cl,/MOH hexanes) to give

2- (4- hydr oxynet hyl phenyl )-3,4,5,6 107 _ _ _. ~~ _o0~ J~~ 2003
tetrahydro-1 H azepino[5, 4, 3-cd] i ndol - 6- one, 64 my (24% as a white solid:
" H NWR (300 MHz, db-DWVSO) 3.05 (m 2H), 3.39 (m 2H), 4.57 (d, J= 5.6 Hz,
2H), 5.27 (t, J =5.6 Hz, -OH), 7.21 (br t, 1 H, 7.47 (d of Abq, J = 7.9
Hz, 2H), 7.55 (br d, 1 H), 7.6§ (d of Abgq, J =719 Hz, 2H), 7.68 (br d, 1
H, 8.07 (br t, 1 H, 11 55 1 H. Anal. 5 (C~8H,6N,0,~0.9 H O C H,
N. Exanple 7~; XXX 0

cd] i ndol - 6-one, N-oxide 10 N~~N HI A solution of
Compound 21 (58 ng) in acet cated wi th 30% aqueous

hydr ogen peroxide (0.6 nL) “s apire )ghd the yellow 15 sol ution
was allowed to stir for three dayj_6 The acetongqwas renoved in vacuo and
-'" the residue was taken-up in isopropyl alcohol. A solid was precipitated
with the addition of an equal volunme of cold hexanes and collected by a
quick filtration. Precautions were taken to prevent the solid from

absor bi ng TRl shideBydd AFOLME, B IMRNEIreparddISs 8&ktiBed'd$ coMpbiad 21 b zed

(i sopropanol /"acet one/ CH, C1,/ hexanes) to 20 give

2- (4- (N, N-MeO (20Imk) wej nmthguqsmﬁqnl)edawrthsn@hyleqmlahw%l\isﬂuamm no[5 4,3

e oL S g 3%t BESR I 5Ol Pty 3 o g (920

! 6 v 1
L5 9 p O e bl ki L,

(C, oH~, I\B(hlcﬁoﬂhbkdﬁ)ss)@ -(4- (Meﬂ@l&tﬁ@o)m&byl@hm)u) zﬂm%-ﬁtmhpﬂm -MNYY:

B D S AR LR B A
%snﬁl e Mbﬁog‘dﬁ?i &"I uoronﬁ‘? géﬁgg@gyﬁoﬁp"?ﬁ ék‘fg %5 %’f’e(tﬁ ol §3a%)

al um numcm i gle 2(PHz, 75’41 JHETRLdHA tm94(1&52 787 1) in
MeOH (3 L O;ﬁd conc. ITH) fm )85 I‘ICtI L.) l\52\4:;/(;15 treat e\/\d@; as esjﬂbed

with hydr 326 He, hr;mrsaak(b(ro, 1_LH)71_)1 5 1(hes,rléﬁcHRMS@ABqMéﬁar@c«aforoOc with wM
NaQAc and t he aqueous. | ay ted pH =8 with 1 M NaCH The
product wfeh=slit0$- ’(%p‘se%ﬂ"\é\@t%ogg[]é@j %H'Iw%lrfaot‘ie‘ércg/)s@aﬁiwzed

(CH=A , | hexanes) to give

1, 5- dihydro 3-(4-trifluoronethyl phenyl [1, 2)di azepi no(4, 5, 6-cd] i ndol - 6-one,
30 g 1634%xaaplaPRel | ow solid: 'H NVR (300

- - 2+(3-(N-Methylamino)methylphenyl)-3,4,5,6-tetrahydro-1H-azepino|[5,4,3-

cd}indol-6-one

H
oN /

Iz

IZ

20
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1 S Wz, db-DVSO 7.24 (app br t, 1 H, 7.29 (d, J = 2.8 Hz ﬁH)JL'ungngm
2H), 7.82 __ (m 4H), 10.57 (s, 1 H), 12.01 (s, 1 . HRVB (IFRB a

Cal cd for C' H ~N30Ona: 352.0674. Found: 352.0668. Exarrple zZz27Z: 20

1, 5- D hydr o- 3- pent af | uor oet hyi -[1,2Jdi azepi no[ 4, 5, 6-cdJ-i ndol - 6- one 109

10 J UL 200 H1 ~F ~F\ r FF NHIn a manner simlar to that described
for Conpound 28,153 rfghdér s@fllapto fHat hadcnbed@émd}nﬁwmﬂmﬂdéﬁﬁﬂe 3208 01
mol ) in dichloroethane (7 tnL) wa streated with 5 pentafl uoropropi onyl
chloride (ZmgD. 69mh)ol;1nrﬂ\da0ﬁm26u1ﬂd):w3mreated pathsmethy] arfiine (210t Mrsobutiont ia

ket one {50 : in M and conc., HC1 {0.02 plL) was
treated, ﬁﬁéﬁm m@epl) mc% hsqiymra%( wél gy aneborehygnde (0 9@@98@@4@6}? was

quenched age&n%%m%srraaw&@%ﬁzgﬁm%a@% A BRI L (9,81 ¢
1 (ﬂ:mg -
rlegr éﬂ]?dr gd%%}ri}{lé uor oeé\!ﬁ , 2] di alzzl%%:dﬁgl\[égl henyl) 4 r51 6Ote_trgh)(')c3]rg 15 ny

(7 2&;’{() ( as g lYﬁbi;pyémSof{ﬂJm,ﬁcd]iﬁdoNlﬁ’?ng;;m mgz(49%bai)|2s7ﬂ(ia§'enowa)o@\adtthgl\1/)s i 90%\BH) ,
m , .
") Cal d&21°6r EWMOE&%%W%@% S a3 (:5 3833.9 2*5233

I nh| bition S T 0 ounds of
the inventi (\%E%I'e‘) Qe%gﬁgz gnﬁg‘gelﬁ)i EE??I(%’{/HS}%?%?@%%) f7(5§m Chem {
i 993 ), 2 589 BPd 1My B STy, H). HRMSIFAR, diH-+Fealmd r1995)

270: 3247- 32?%% m no(r Omrmdl flt(y;tl on% as foﬁ | ows. Sgrkr%l esfﬁ( 50 ~L)

cont ai pd ng%&H SW(RBUEL 1608, PARD: p06:160 N)ArD. (@/HILNOMASEO)aC H vt ed cal f
thymus DNA (sigma), 500 pM NAD+) 0.5 pCG [''P]NAD, 2% DMSO, and vari ous
concentrations of test conpounds were incubated in sanple buffer (50 niV
Tris pH 8. 10 MCl,, 1 nMtris(carboxyethyl)phosphine-HC ) at 25C far
5 m nutes. £ se conditions, the 25 reaction rate was |linear for
times up t L & o5, 6dpRiesl-dynd he addition of an
equal vol u(rinsSlg]! |d§g %gllecﬁﬂ-ﬁlg Wﬁghqiggrggﬁetl c acid to the sanples, 110 10
J UL 2003 which were then incubated on ice for 15 mnutes. The sarrpl es
were then transferred to a Bio-Dot mcrofiltration apparatus (Bi oRad),
filtered through Whatman G-, ' C gl asstlber filter paper, washed 3 tines
with 150 pL of wash buffer (5% Qi getVOl acetlc acid, 1 %inorganic
pyrophosphate), and dried. [''P]ADP-Ri bo¥E i ncorporation into the

aci d-insoluble materi al was quant !lt ed/usi ng a Phosphorl| nager (Mol ecul ar

Dynam cs) and | nageQuant softwar ] I D\tion constants (K, ) were
cal cul ated by non-linear regress dnal yses using the velocity equation
for conpetitive inhibition (SegelT~EnzyNe Kinetics: Behavior and Anal ysis
of Fapag Egt~ili6rii~m and Steady-StateHEnzyme Systens, John Wley & Sons,
I nc., New York ( 1975), 100-125). In the case of tight-binding

i nhi-bi t or-s, 5 nNIenzyne was used and the reaction was incubated at 25C for

25 m nut es. al ues for. t t i I sing the
equati on descr| E’é f‘ﬁ‘%@g tBﬁtncﬂss %C{;@ 96&18 é'?% VS, Sgﬁltfold o(qiig%%%ﬁ

874: 44- 53) mdbﬁe—@_éfaﬂidigl&é (M?l?@é QWM ﬁﬁrldmmpdiéﬁloro‘éﬁfhﬂe CEHILY waltfdatedRoEk Vi | | e,
MD) were seeded into cul tur | at es gFaI con brand, Fisher
Scientifi c)acdvyltqmm@w 5 mb) m@ammmwbmfsﬁuéﬁ%m empantmdme ketone

T P | A5z 5 R LS ik bl R SRR 35 5 iy
gL ngemes dsgeﬁss&ztwﬂ h98rafhe By 0. L Meneiiddtdt préGRtdiBd twas dofik@bd ve cel |
by filtration and rinsed with ice-cold MeOH to give 1,5-dihydro-3-methyl-
[1,2]diazepino[4,5,6-cd]-indol-6-one, 168 mg (92%) as a bright yellow solid: m.p.
335-336°C; 'H NMR (300 MHz, d,-DMSO) 8 2.17 (s, 3H), 7.19 (t, /= 7.8 Hz, 1H),
25 7.54 (m, 2H), 7.67 (d,J= 2.8 Hz, 1H), 10.12 (s, 1H), 11.90 (br s, 1H). HRMS (FAB,

MH+) Calcd for C,,H,,N;O: 200.0824. Found: 200.0827. Anal. (C,,H,N,0) C, H, N,
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deterntined either by MIT assay or SRB assay. For the MIT assa 2.p

of MIT (3-(4,5-dinethylthiazoi-2-yl)-2,5-diphenyltetrazoliun qj[ﬁ_ []%gma
Chem cal Co., St. Louis, M) was added to each well of a pl ate

pl ate was incubated in a cell-culture incubator for 4 hours. Metaboli zed
MIT in each well was 25 solubilized in 150 pl of DMSO (Sigma Chem cal Co.)
wi th shaking and quantified with a Wallac 1420 Victor plate reader (EGG
Wal | ac, Gaithersburg) MD) at 540 nm For the SRB assay, cells were fixed

W th 10%ter@hi%RR¢etic acid (Sigma Chemical Co) for an hour at 4C After
extensively washing, fixed cells were stained for 30 mnutes with 0.4%

sul f or hodarr@eAminarEnyBr Yyl Cresrahydro-Ch-yzepinal Sidsk-edjind@es-ane d (Si gna
Chem cal Co). Unbound SRB was washed away with 1 % acetic acid. 111 10 J
U L 2003 Then the cultures wereHair-dried, and bound dye was sol ubilized
with 10 mM unbuffered Tris.basgd { gma Chem cal Co) with shaking. The bound
dye was neasured photorretrpca ly with the Wajjhac Victor plate reader at 5 |
5 nm The ratio of the OD (oplical /densit vad ue of a conpound-treated
culture to the OD val ue of POCR- t reat e\ cul ture) expressed in

percent age, was used to qud % / i

concentration at which a compou S 50% cytotoxicity is referred to as
| Cso. To quantify the potentiati orHof the cytotoxicity of topotecan or

t enozol om de by test conpounds, a di nmensionless paraneter PFso is used and
is defiqned as the ratio of the 1CSa of topotecan or tenozol om de alone to
the 1CsQ of 10 topotecan or tenpzolomde in conbination with a test
conpound. For t heaccmpenswmiganto thataleseribedtfonGompiisal 12i/the sioyelie bemhideni ned

by testi th t t hi hi t t ant I d
vt of oxi o1 (428 ech bl EEThangh AR Bors PN P na&%éi%ﬂ% 1%
exenpl ary :&HHE%WE ?o‘&éle‘dhs é]gg:]%éﬁggn%r%gg%gs‘pggqg %};I e |- below If

there are two t the 15
conmpound  Khzepirso[§ @s3-edjindol-6@ne ] NlLing 12 5% RFanFotfywitel slﬁhdblH NOREBO0
Cytotoxicity Potentiation Conmpound No.Inhibition Constant K

Cytbt oMK, [d-INGEONS B3 (oh 26Ds589 (m1 2H), $N24Tis 52HY, 6.59 (br d, 1H), 6.78 (d,

(122%%‘&3%“126% B2 1) 0 84, 20D 3d84mrat) 37 ke By aEDs TP el 534

Cvt ot oxi ci iy, 19y, 8104 @F t, A CPraed, Nay. IHKURI FAWWﬂlngtanh 8 C..H HN,0:
(nM Cvt ot oxi ci t ~~ Potenti ati on PFs02045N.D. 15 02.4227.22.°3234. 8

3 12. 324572781234 Fodbhd).2ZB2297 18MIDC A M,D-B284.0)T, 84,2081
' 306. 32. 4315N. D. 3211. 3N. D. 33230N. D. 343 9N. D. 353. 8,
5. 8N. D. 3629N. D. 3724N. D. 388. 4N. D. 394. 8N. D. 405. 2N. D. 415. 1N. D. 425. 1N. D. 117. 3N.
D. 432.GN. B P04, 124PP5. 32. 3 113 10 J U L Z003 TABLE 1. PARP Enzyne
| nhi bit'i om—ard Ot oxi city Potentiation Conmpound No. I nhibition Constant K;

(nM Cyt 6t 024(3H3-Pifridinili-dimellylphenyl)-3,4,5,6-tetrahydro-1H-azepino|5,4,3-
cd]indol-6-one

H

~ D
N
OO

20
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PFsoQ®%. 5, 4.5N.D.RR6.9N. D.SS14N. D.TT12.2, 4.2N.
D.1JiJ101. 8w 02. Ownd. 4N. D. XX4. 6N.D.Y' !* 1 S 1IN D. - 10 JUL 2003
ZZ9. 7N. D. AAA11. 4N. D. BBB20N. D. CCC7. 3N. D. DDD23N. D. EEE10. 6N. D. FFF125N. D. GG&#. 1
1. 9HHH6. 6N. D. 1 1 1 40N. D. JJJ5. 3N. D. KKK222N. D. LLL32N. D. MV\VB. 42. 3NNN172N. D. 00014
N. D. PPP9. 42. 1QQQ10.22.3 114 1 0 J U L 2003 TABLE 1. PARP Enzyne

I nhi bition and Gyi siafnérsimylaPl that destribed GoGumpulinbiQ2| el Nddhyas 1o ant K,
(nM Cytotoxicity Potentiation

PFs oRRR23NmR, S38aumpdim MG (1) miu)wasareated with pipen dinanolsmb, X@BmON. D. YYY6
. 31. 57770.

AAAAL. 1N, Da%%wﬂum of adivm cyrRReYvaseiydriden0 5 7ermeD agd zincreeniderq- 38 aoams. 2N

D. HHHH2. 21 N1ON. D. O
00013 D PREIb I e N Rt erfEs et atiizatin SN, 2 G Darp
Enzyme 4 n lfnbehdmm -kt RyIbREmy)-8 4. 5,6 Retratiidre HoazepRop4 3 e dYindbnbioakf | on
Const ant totoxicity Potentiation

PFs0SSSS1984 mg( 'PS4>§. ewblgmspwdwww 32322’317\mﬁ NMRY300MHg 1d,- 7YYYY9N
D. ZZZZ40N. det erm ned, e the invention has bee

dﬁscr i qul BM&&& éhé’é" ?H)’plr é} &ny 8H). @n%?nﬂprﬂa‘ﬂl § 0r{en. 2583 £P d Mk B 5,%
o 11 cat | Srenba it fo g e HIRTP IR L XAt P 8o SN PATR A bt o

the invent{gn.;sysrs,11HD. ARYERELPNNDWIES HRO) engieRst ood as not bei ng
linited by the foregm ng det ai | &d éscrlptlon but ‘as being defined by the

appenddd cl ains and their equivalents. 116 1 0J Uh 2003 WHAT | S CLAI MED
IS: 1. A conpound_selected fromthe group consisting of: 0 O-NHHN-=~Br O NN
HN /. o -Reample ThcH3h . H3c ; ONH O\ NH N1 CH3 ,N '~

N-[3-(6-0x0-3,4,5,6-tetrahydro-1H-azepino[5,4,3-cd]indol-2-yl)-phenyl}-

acetamide
- HN
O HN—-\<
O
gaaW,
N
H
15 In a manner similar to that described for Compound 12, the tricyclic bromide

(300 mg, 1.13 mmol) and 3-acetamidophenylboronic acid (304 mg, 1.70 mmol) were
..coupled to yield N-[3-(6-Ox0-3,4,5,6-tetrahydro-1 H-azepinof5,4,3-cd]indol-2-yl)-
phenyl]-acetamide, 10 mg (3%) as a clear solid: m.p. 300.5-302.0 °C; '"H NMR (300
MHz, d,-DMSO) 6 2.09 (s, 3H), 3.05 (m, 2H), 3.36 (m, 2H), 7.21 (app t, /= 7.8 Hz,
20 1H),7.33(d,J=17.5 Hz, 1H), 7.44 (1, J= 7.8 Hz, 1H), 7.57 (m, 2H), 7.68 (d, J= 7.5
Hz, 1H), 7.92 (br s, 1H), 8.08 (brt, 1H), 10.10 (brs, 1H), 11.56 (br s, 1H). MS (FAB,
MH+) 320. Anal. (C,H,;N;0.) C, H, N.

Example UU:
25  2-|3-(4-Fluoro-phenoxy)-phenyl}-1,3,4,5-tetrahydro-azepino[5,4,3-cd]indol-6-one
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CH3 ° , Br CHOOw/ N-CH3 NH3C; OO/ ~ NH HN\-- ~Br 117 N
) o/ ~' NHHNCHZO—|/' FQ:M‘ZUUS)
/\

J UL 2003 0/ "NHHN/ OZN, O ~CH3
Q'NH-HNs. _ F O/ "NHN 1 O/ '"NH HN --NON/ NHNO/ "NHNCH3 ON
i N V'V I N\ ~NH~ H~~aHN

-N\ ~-/ NNHNOOC \ i Br |

In a manner similar to that described for Compound 12, the tricyclic bromide
(200 mg, 0.75 mmol) and 3-(4-fluoro-phenoxy)-phenylboronic acid (213 mg, 0.83
mmol) were coupled to yield 2-[3-(4-fluoro-phenoxy)-phenyl]-1,3,4,5-tetrahydro-
5  azepino[5,4,3-cd)indol-6-one, 170 mg (60%) as a yellow crystalline solid: m.p. 240-
241 °C; '"H NMR (300 MHz, d,-DMSO) & 3.01 (m, 2H), 3.38 (m, 2H), 6.99 (m, 2H),
7.21 (m, 6H), 7.42 (m, 1H), 7.54 (m, 2H), 7.68 (m, 1H), 8.09 (brt, 1H), 11.60 (brs,
1H). MS (FAB, MH+) 373. Anal. (C,;H;;N,0, F-0.5 H,0) C, H, N.

10 Example VV:
- 2-Biphenyl-4-yl-1,3,4,5-tetrahydro-azepino{5,4,3-cd}indol-6-one

HN
o

I~
N
H
In a manner similar to that described for Compound 12, the tricyclic bromide

____ (150 mg, 0.57 mmol) and 2-Biphenyl-4-boronic acid (123 mg, 0.62 mmol) were

15  coupled to yield 2-Biphenyl-4-yl-1,3,4,5-tetrahydro-azepino[5,4,3-cd]indol-6-one, 87
mg (45%) as a pale yellow solid: m.p. 277-279 °C (dec); '"H NMR (300 MHz, d,-
DMSO) & 3.11 (m, 2H), 3.41 (m, 2H), 7.23 (app t, /= 7.8 Hz, 1H), 7.40 (m, 1H), 7.51
(appt,J= 7.2 Hz, 2H), 7.58 (d, J= 8.1 Hz, 1H), 7.77 (m, 7H), 8.10 (br t, 1H), 11.64
(brs, 1H). MS (FAB, MH+) 339 Anal. (C,;H;jN,0-1.15 H,0) C, H, N.

20

Example WW:
2-(4-Chloro-3-trifluoromethyl-phenyl)-1,3,4,5-tetrahydro-azepino{5,4,3-cd}indol-

6-one
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\' ~NHNH\ JN~~~~0\ NOH11%$ ~ 0 ~~~ 2003 H F,F

F\
lﬂZﬂ
FNHH

HHFNF _~F~i.\\/ (:i NH~- FFH~NI ~~\//1LUNJU
Fil ~/ ~i 1l \V\1FF~~ONHHHNiIi I\ NHHNF~l \ ~

i ~\V\/ FNHHNN~~HHN\/ FHI\\HNHN" O\/NH,
NN\ / \twl 2 N

10

15

20

In a manner similar to that described for Compound 12, the tricyclic bromide
(100 mg, 0.38 mmol) and 4-chloro-3-triflucromethyl-phenylboronic acid (150 mg,
0.45 mmol) were coupled to yield 2-(4-chloro-3-trifluoromethyl-phenyl)-1,3,4,5-
tetrahydro-azepino(5.4,3-cd]indol-6-one, 121 mg (88%) as a pale yellow solid: m.p.
118.5-119 °C; 'H NMR (300 MHz, d,-DMSO) & 3.06 (m, 2H), 3.41 (m, 2H), 7.27
(appt,/= 7.8 Hz, 1H), 7.60 (dd, J= 7.8, 0.9 Hz, 1H), 7.73 (dd, /= 7.2, 0.9 Hz, 1 H),
7.89 (m, 2H), 8.08 (d, /= 1.5 Hz, 1H), 8.14 (brt, 1H), 11.82 (br s, 1H). MS (FAB,
MH+) 365. Anal. (C,;H,,CIF;N,0-0.45 H,0-0.2 CHCL,) C, H, N.

Example XX:
2-Naphthalen-2-yl-1,3,4,5-tetrahydro-azepino(5,4,3-cd}indol-6-one
HN
0
L)
N

H
In a manner similar to that described for Compound 12, the tricyclic bromide

(300 mg, 1.13 mmol) and 2-naphthaleneboronic acid (214 mg, 1.24 mmol) were
coupled to yield 2-Naphthalen-2-yl-1,3,4,5-tetrahydro-azepino[5,4,3-cd}indol-6-one,
130 mg (37%) as a pale yellow solid: m.p. 261-262 °C; 'H NMR (300 MHz, d,-
DMSO) 6 3.18 (m, 2H), 3.42 (m, 2H), 7.24 (app t, /= 7.5 Hz, 1H), 7.58 (m, 3H), 7.72
(dd J=17.5,0.9 Hz, 1H), 7.84 (dd /= 8.4, 1.5 Hz, 1H), 8.07 (m, 5H), 11.74 (br s, 1H).
MS (FAB, MH+) 313. Anal. (C,,H,(N,0-0.9 H,O0) C, H, N.

Example YY:
2-[4-(2-Diethylamino-ethyl)-phenyl]-3,4,5,6-tetrahydro-azepino|5,4,3-cd]indol-6-

one

70

H



NH' H; and acc table salt, prodrug) active netabolite) or i(rﬂjvjtj
thereof. or a pharmaceutically 119 10 J UL 2003 2. A conpo , ?. 2003

pharmaceutically acceptable salt) prodrug, active netabolite, or solvate
according to claim1, having a PARP-inhibiting activity con esponding to a
K, of 100 pMor less in a PARP enzyne inhibition assay. 3. A conpound,
phar maceutical |y acceptable sglt, prodrug, active netabolite) or solvate
according to claim1, having %:c totoxicity potentiation activity
corresponding to a PFs~ ofp-ajrTeast 1 in a cytotoxicity potentiation assay.
4. A pharnmaceutical conposition cgnprising: (a) #n effective amount of a
PARP- i nhi biti ng agent that _jgss £ & ected fromthe group
consi sting of O O~-NHHN=~Br —_ N ~ ~\N=CH3 \ \ NI NI i i
N(Chi 3y~ . H3C . H3C 120 N 003 O/ ~ NHNCH3 Br O/ '"NH HN
CCH) 'O/ ~NH\ HNQOZN O ~CH3 / (N NCH3 O~NH ,NCH3 CHO O' NH HN

(As described in Tet. Lett. 1997 p. 3841) [2-(4-Bromo-phenyl)-ethyl]-diethyl-
amine (256 mg, 1.00 mmol), diboron pinacol ester (279 mg, 1.10 mmol), 1,1'-
bis(diphenylphosphino)ferrocenedichioropalladium (24 mg, 0.03 mmol), and
5 potassium acetate (294 mg, 3.00 mmol) were combined in a schlenk tube. The vessel
was evacuated then refilled with argon thrice. Degassed DMF (6 mL) was added and
the mixture stirred at 80 °C under an argon atmosphere for 2 h. 2-Bromo—3,4,5.6-
tetrahydro-azepino[5.4,3-cd]indol-6-one (239 mg, 0.90 mmol), a second portion of
1,1'-bis(diphenylphosphino)ferrocenedichloropalladium (24 mg, 0.03 mmol), and
10 - sodium~arbonate (2.5 mL ofa2.0 M aqueous solution, 5.00 mmol) were then added
and the reaction stirred under an argon atmosphere at 80 °C for another 17 h. The
reaction mixture was then poured into 25 mL water then extracted with 25 %
IPA/CHCI, (3 x 20 mL). The combined organic extracts were dried (MgSO,) and
concentrated in vacou leaving a brown oil. The crude product was passed through a
15  short silica plug with 25 % MeOH/ CHC], then purified by radial chromatography
eluting with 20 % MeOH/ CHC],. Crystallization from MeOH/ CHCl;/hexanes
yielded 2-[4-(2-diethylamino-ethyl)-phenyl}-3,4,5,6-tetrahydro-azepino[5,4,3-
cd]indol-6-one, 69 mg (19%) as a white solid: m.p. 224-224.5 °C (dec); 'H NMR
(300 MHz, d,-DMSO) 6 0.98 (t, /= 6.9 Hz, 6H), 2.53 (q, J = 7.2 Hz, 4H), 2.69 (m,
20  4H), 3.04 (m, 2H), 3.37 (m, 2H), 7.19 (t,/J = 7.8 Hz, 1H), 7.36 (d, /= 8.1 Hz, 2H),
7.55 (m, 3H), 7.88 (dd, /= 7.5, 0.9 Hz, 1H), 8.06 (brt, 1H), 11.51 (br s, 1H). MS
(FAB, MH+): 362. Anal. (C,;H,;N,0) C,H, N.

'Example ZZ:
25  2-[3-(2-Hydroxy-ethyl)-phenyl}-1,3,4,5-tetrahydro-azepino|5,4,3-cd}indol-6-one
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OHO/ ~NHNO/ ~' NHHN/ Br 0O/ “NHHN -N 121 o-NHH  JUL . 2003 ¢
~p,y~~ 2003 ONHI HNFHONI \ / N / ON-NN\ HNONNO \
\'/ _~~~ ~N\ 1l HB~~H ~, H, , HN. G | ~~ /~N """ HN
FI V~-~NHHFNFFNHFH~NI ~~~ ~N -"-"HHNHNI \ /
o)
N OH
N
O
Y
N
H

In a manner similar to that described for Example Y'Y, 3-bromophenethyl
alcohol (201 mg, 1.00 mmol), diboron pinacol ester (279 mg, 1.10 mmol), 1,1'-
bis(diphenylphosphino)ferrocene dichloropalladium (24 mg, 0.03 mmol), and
5 potassium acetate (294 mg, 3.00 mmol), 2-bromo-3,4,5,6-tetrahydro-azepino[5,4,3-
cd]}indol-6-one (239 mg, 0.90 mmol), a second portion of 1,1'-
bis(diphenylphosphino)ferrocenedichloropalladium (24 mg, 0.03 mmol), and sodium
carbonate (2.5 mL of a 2.0 M aqueous solution, 5.00 mmol) were reacted to yield 2-
[3-(2-hydroxy-ethyl)-phenyl}-1,3,4,5-tetrahydro-azepino[5,4,3-cd}indol-6-one, 135
10 ~ mg (44%) as an off-white solid: m.p. 187.5-188.5 °C; 'H NMR (300 MHz, d,-DMSO)
8 2.82(t, /= 6.9 Hz, 2H), 3.12 (m, 2H), 3.39 (m, 2H), 3.69 (Abq, /= 7.2, 5.1 Hz,
2H), 4.71 (t,J=5.1 Hz, 1H), 7.21 (t,J= 7.8 Hz, 1H), 7.25 (d, J= 7.2 Hz, 1H), 7.49
(m, 4H), 7.68 (dd, J= 7.5, 0.9 Hz, 1H), 8.08 (brt, 1H), 11.55 (brs, 1H). MS (FAB,
MH+): 307. Anal. (C,,H;;N,0,-0.1 H,0) C, H, N.

15 Example AAA:
T 77 3-[2-(6-Ox0-3,4,5,6-tetrahydro-1H-azepino[5,4,3-cd}indol-2-yl)-phenyl]-

propionic acid methyl ester

In a manner similar to that described for Example Y'Y, 3-(2-bromo-phenyl)-
20  propionic acid methyl ester (243 mg, 1.00 mmol), diboron pinacol ester (279 mg,

1.10 mmol), 1,1'-bis(diphenyl phosphino)ferrocene dichloropalladium (24 mg, 0.03
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NI ?2~-"( H\ / HOHF\ / FFNHHNN\/ HHNF,I \ Fw
1NOHHNCII\\/FNHHN~I\‘N~/H122 10JUL2@0‘éulm
~FH\N/ \/ ~N\V/ HHHNO~I N1/ HNNnNnvi i ~~\ I vY~ N

and H; or (ii) a pharmaceutically acceptable salt, prodcug, actlve
nmetabolite) or solvate thereof; and (b) a pharmaceutically acceptable

carrier for f ' anount
of a conpou "’ﬁﬂ”d ﬁﬁ)&héggﬁp Picpai fd;@gzcs»ggﬁg b?é_) sa L@Br&é? 3% f% t?ﬁ%{lig\ﬁ?o-

met abol i t e)aze m‘@PS watai]&mw-lﬁ@bm%@n@ 8190 rﬁxnom),hh%dmmfwwmm a

nmedi cament for i nhi biting PARP activity of an eng . 7. The use of

‘cl ai m 5, mbs(duphenmbheml;m@)fmomp;i(qhmmpalm'gp( ngm@;oésremg}) and sodium

carbonate (2.5 mL of a 2.0 M aqueous solution, 5.00 mmol) were reacted to yield 3-
5 [2-(6-0x0-3,4,5,6-tetrahydro-1H-azepino[5,4,3-cd]indol-2-yl)-phenyl]}-propionic acid
methy! ester, 92 mg (29%) as a beige solid: m.p. 201-201.5 °C; 'H NMR (300 MHz,
d,-DMSO) 8 2.43 (t, J= 7.5 Hz, 2H), 2.68 (m, 2H), 2.86 (t,/= 8.1 Hz, 2H) 3.38 (m,
2H), 3.47 (s, 3H), 7.20 (t, /= 7.8 Hz, 1H), 7.37 (m, 4H), 7.52 (dd, /= 7.8, 0.6 Hz,
1H), 7.70 (dd, /= 7.5, 0.6 Hz, 1H), 8.04 (brt, 1H), 11.41 (brs, IH). MS (FAB,
10 MH+): 349. Anal. (C,;H,N,0,:0.3 CHCl;) C, H, N.

Example BBB:
2-|2-(3-Hydroxy-propyl)-phenyl}-1,3,4,5-tetrahydro-azepino[5,4,3-cd}indol-6-one

OH
H
N
L,
N
H
15 In a manner similar to that described for Example Y'Y, 3-(2-bromo-phenyl)-

o propan-1-ol (215 mg, 1.00 mmol), diboron pinacol ester (279 mg, 1.10 mmol), 1,1'-
bis(diphenyl phosphino) ferrocene dichloropalladium (24 mg, 0.03 mmol), and
potassium acetate (294 mg, 3.00 mmol), 2-Bromo-3,4,5,6-tetrahydro-azepino[5,4,3-
cd]indol-6-one (239 mg, 0.90 mmol), a second portion of 1,1'-

20  bis(diphenylphosphino)ferrocene dichloropalladium (24 mg, 0.03 mmol), and sodium
carbonate (2.5 mL of a 2.0 M aqueous solution, 5.00 mmol) were reacted to yield 2-
[2-(3-hydroxy-propyl)-phenyl]-1,3,4,5-tetrahydro-azepino[5,4,3-cd}indol-6-one, 127

© mg (44%) as a beige solid: m.p. 233.5-234.5 °C; 'H NMR (300 MHz, d,-DMSO)
5 1.53 (m, 2H), 2.61 (t,J = 7.8 Hz, 2H), 2.69 (m, 2H), 3.23 (ABq,J= 6.6, 5.1 Hz,
25 2H), 3.37 (m, 2H), 4.39 (t, /= 5.1 Hz, 1H), 7.19 (t, /= 7.8 Hz, 1H), 7.35 (m, 4H),
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t ankyrase. The use of an effective anpbunt of a conpound, pharrreﬁ Ug: ggos
acceptabl e salt, prodrug, active netabolite, or solvate accord

1 in the manufacture of a nedicanent for inhibiting PARP activity of an

enzynme in mamual i an tissue. ~. 123 1 0J UL 2003 . 8. The use of an

ef fective ambunt of a conpound of the formula: ~irherein: R is: R ,. (I)
H, hal ogen; 78Y3ad,./ 2n.8019 HAAHY 750((d81J + B .2 Hey L)) aloeemlt,)lw)(km»l
cycloal kyl, heterocycloal kyl) aryl, or heteroaryl group; or -C(O-R, where

R-is: H a(br@pIH))MSI(E’ABuNﬁH); LﬁhdAﬂth{CmH@JNgay,@ll CHalkyOyH, Neycl oal kyl ,
het er ooyci oal kyl, aryl, or heteroaryl' group; or OR G or NRR') where R
and R' are each independently H or an optionally substi tut ed 8l kyl ;

al kenyl , al Egt ~E¥1I ,Eéécl oal kyl, hete~"ocyclval kyl) aryl, . heteroaryi group
123a 1 a i~vi or alkyl; R Is Hor aIkyI R is E-i

hal ogen sor g ﬁ%é% wbe~ e ni-
0 pr 1; 5%8 grgkﬂl-‘\ydrgx#?heaczll’%‘n‘(‘j’gpﬂgﬁgg t %—| or g?%ﬁ?llgﬁgcf@substl tuted '
al kyl') ~al kenyl) al kynyl, cyclog kyl; het erocycl oa~l kyl, aryl, or
heterc~aryl group; and . R andpnR—are each |ndependently H or an
optionally substituted all &N al kynyl) cycl oal kyl ,

heterticycl aal kyl, aryl) or g~nup; -- ~ ~' ' ar a
pharrnaECUt i cal | y accEpt abl —1acti Ye . netabolite, or solvate
of the conmpound in the manu AP for inhibiting PARP
activity of an enzyne. r . 2003R2I XNY ~~~-. R R
/ Ns R(l) wherein: R is: H H

In a manner similar to that described for Compound YY, 4-iodophenol (220
mg, 1.00 mmol), diboron pinacol ester (279 mg, 1.10 mmol), 1,1'-bis(dipheny!
phosphino)ferrocenedichloro palladium (24 mg, 0.03 mmol), and potassium acetate

10~ (294 xr;g, 3.00 mmol), 2-bromo-3,4,5,6-tetrahydro-azepino[5,4,3-cd]indol-6-one (239
mg, 0.90 mmol), a second portion of 1,1'-bis(diphenylphosphino)ferrocene
dichloropalladium (24 mg, 0.03 mmol), and sodium carbonate (2.5 mL ofa 2.0 M
aqueous solution, 5.00 mmol) were reacted to yield 2-(4-hydroxy-phenyl)-1,3,4,5-
tetrahydro-azepino[5,4,3-cd}indol-6-one, 39 mg (15%) as a beige solid: m.p. 300 °C

15 (dec); '"H NMR (300 MHz, d,-DMSO) 6 3.00 (m, 2H), 3.37 (m, 2H), 6.92 (d, /= 8.7

~ - - Hz,2H), 7.16 (t, J= 7.8 Hz, 1H), 7.49 (m, 3H), 7.65 (dd, J= 7.5, 0.9 Hz, 1H), 8.04
(brt, 1H), 9.73 (brs, 1H), 11.40 (br s, 1H). MS (electrospray, MH+): 279, Anal.
(C,;HN,0,) C, H, N.

20  Example DDD:
2-(2-Hydroxy-phenyl)-1,3,4,5-tetrahydro-azepino|5,4,3-cdjindol-6-one
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hal ogen; cyano; an optionally substituted al kyl, al kenyl, al kyﬂyU)JUL 2003
cycl oal kyl, heterocycl oal kyl, aryl, or heteroaryl group; or -C(O-R, where
R is: H an optionally substituted al kyl, al kenyl, al kynyl, cycl oal kyl,

het er ocycl oal kyl, aryl, or heteroaryl group; or OR or NR R', where R and
R' are each independently H or an optionally substituted al kyl) al kenyl,

al kynyl, cycl oal kyl, heterocycl gal kyl, aryl, or heteroaryl group R is H or
alkyl; R3is Hor alkyl; R is qi hal ogen or alkyl; .y~ Xis Oor S; Yis
(CR5R6) (CR RS)n or N=C(R5),uh i ; RS and R6 are each
independently H or an optionally substituted al kyl, alkenyl, alkynyl,

cycl oal kyl, heterocycl oal kyl , & ex oaryl group; and R and Re are
each independently H or an ¢ itYuted al kyl, al kenyl, al kynyl,
cycl oal kyl, heterocyci oal kyl y ypoaryl group; or a

phar maceut i cal | y acceptabl e satt, pNodr gy—active netabolite, or solvate of
the conpound. 124 I 0J U ~. 2003‘|9Hd corrpound of the formula: RR I X
N~Y ~~~-. R R~/ Ns R(l) wherein: R H, hal ogen; cyano; an
optionally substMhlh%imeﬂs}imnhr@ltmmekentfédh‘umﬁamﬂ wad lﬁ(:llophenol( 20 mg,

het erocycl oal kyl, aryl, or heteroaryl group; or Cg , Where R is: H
an opti onal ll)f)Osuinsi)L dibosuh pihaopl ester (Qéﬂyng, lalIOHympl) ,debllst;hptkqny

o oL mahasbineSERE iR Giro AT O RAFE O D3 sEPD AR E Ry |
al kynyl , Cyfig%%gyigpor 3 k%h%ai Kxﬁ-t%gwdm% o,klﬁs r@?%ﬁﬁm@&l"&ﬁn&ﬁé H or

al kyl; -~ ogen
mg, 0.90 mmol), a second portion of 1,1 -bls(dlphenylphosphmo)fen‘ocene

dichloropalladium (24 mg, 0.03 mmol), and sodium carbonate (2.5 mL of a 2.0 M
aqueous solution, 5.00 mmol) were reacted to yield 2-(2-hydroxy-phenyl)-1,3,4,5-
tetrahydro-azepino[5,4,3-cd]indol-6-one, 40 mg (15%) as a white solid: m.p. 305 °C

10 (dec); '"H NMR (300 MHz, d.-DMSO) & 2.86 (m, 2H), 3.46 (m, 2H), 6.92 (t,J = 7.5
Hz, 1H), 7.00 (d, /= 7.8 Hz, 1H), 7.16 (t, /= 7.8 Hz, 1H), 7.24 (m, 1H), 7.34 (dd, /=
7.5,1.2 Hz, 1H), 7.55 (d, J= 7.8 Hz, 1H), 7.66 (d, /= 7.5 Hz, 1H), 8.00 (brt, 1H),
9.84 (brs, 1H), 11.20 (br s, 1H). MS (FAB, MH+): 279. Anal. (C,,H,,N,O,0.44
CHCL) C,H, N.

15  Example EEE:

- 6-Oxo0-3,4,5,6-tetrahydro-1H-azepino[5,4,3-cd)indole-2-carbonitrile

H
N

| Following a procedure from JOC 1998, p. 8224, 2-iodo-1,3,4,5-tetrahydro-
azepino[5,4,3-cd]indol-6-one (100 mg, 0.32 mmol), sodium cyanide (31 mg, 0.64
20  mmol), palladium tetrakis(triphenylphosphine) (19 mg, 0.05 mmol), and copper(l)

iodide were combined in a schlenk tube. The vessel was evacuated and refilled with
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Xis Oor S; Yis (CRSR6)(CR Re)p or N=C(RS), where: nisOorl; gisuaq%R%m

each independently H or an optionally substituted al kyl, al kenyl
cycl oal kyl, heterocycl oal kyl, aryl) or heteroaryl group; and R and R8 are
each independently H or an optionally substituted al kyl, al kenyl, al kynyl,
cycl oal kyl, heterocycl oal kyl, aryl, or heteroaryl group, 125 10J UL

2003 wh R t

phenyl ; e(r)tra %Wag%é@%etnlﬁgegl I y%gggg?ng%ﬁ@%@ael pr o Q&) eduﬂfcf@g #}f?ﬁgﬁol ite,
or sol vate Q@astshﬂeﬁﬁm‘?@@ndéoanﬂ 6ﬁﬁ§ﬁ6b}bﬁe&ffoi s hf qflﬁlfka'fbno@rm”xfﬂ”fb Jab~ ~
(CHz)P Rya .N\ R~z (Il) wherein: S 2; - RRis Hor alkyl; Ri is

hal ogen or qaartn\;\pl;}wdbeﬂﬂepnadﬁstarﬁ&ﬁ% iPrOH/CHClcyThe iad}desrngér)slsepa}rmegi:aﬂmm?cyl
-C(O-R R H t

%IrR?)Zﬁyl ,C(ﬁ@gs@aqsﬁ#yeer R iica ity 3 e PO R GHER o T campnegiostic SHetR or

R B L e 9% r5§@3ykv|%52%°kiﬁtalhzed or

- .~ het & CH,CH/MEOHMeXahés td y3Elda-énd-3 ,495)6-t&ratiydrdl Hlaz@pinepEM3- or a
pharmaceutical |y acceptable salt, prodrug, active netabolite, or solvate of

t he conpoundd]indole-R-cavbquitiiel 3B mp{56%d asra paleyzBow solidImip. BIZ(?GHdH:), 'HR~s R-s

Fc (Il'l) wherein, R S is H_ halogen, or_an alk al kenyl , al kynyl)
cycl oal kyl , NAURBE MDAV S0 B\3.04 g, BH), &4 &Wz@r 5&6(9#5’05 He.ddbd or

st o0 A GUOTE O 0TS, FUFLALHBEVS PRGOS AR a0 JBU 0

one or Wre(WSH)tMSr(El%cﬁ@i;ﬁ‘@t W#Neqm hadnoail. (m{m9ﬂl><®) CMHt No) and ani no;
R 6 is H, hal ogen; cyano; or an al kyl, aikenyl, al 'kynyl cycl oal kyl ,

Example FFF:
6-Ox0-3,4,5,6-tetrahydro-1H-azepino|5,4,3-cd)indole-2-carboxylic acid octyl
~  ester- '
H
N—4°
N
H

Following a procedure similar to that described for Example MM (Compound
42), 2-iodo-1,3,4,5-tetrahydro-azepino(5,4,3-cd]indol-6-one (330 mg, 1.06 mmol),
triethylamine (342 mg, 3.38 mmol), and palladium tetrakis(triphenylphosphine) (61
mg, 0.05 mmol) were reacted in 20 mL 1:1 n-octanocl:DMF in a sealed tube under a
20  carbon monoxide atmosphere to yield 6-oxo0-3,4,5,6-tetrahydro-1H-azepino[5,4,3-
cd}indole-2-carboxylic acid octyl ester, 250 mg (58%), as a white solid: m.p. 170-171
°C; 'H NMR (300 MHz, d,-DMSO) 8 0.85 (t, J = 7.2 Hz, 3H), 1.27 (m, 8H), 1.42 (m,
2H), 1.73 (m, 2H), 3.25 (m, 2H), 3.42 (m, 2H), 4.30 (t, /= 6.6 Hz, 3H), 7.38 (app 1, J
=7.5 Hz, 1H), 7.62 (dd, J= 8.1, 0.9 Hz, 1H), 7.74 (dd, /= 7.5, 0.9 Hz, 1H), 8.17 (br
25 t, 1H), 11.86 (brs, 1H). MS (FAB, MH+) 343. Anal. (C,,H,N,0,) C, H, N.
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het er ocycl oal kyl, aryl, or heteroaryl group unsubstituted or s lﬁtjt t2m3
with one or -nore sub'stituents selected from hal ogen, hydroxy‘t] i Ux.

am no, and al kyl and aryl groups unsubstituted or substituted with one or
nore substituents sel ected from hal ogen, hydroxy, vitro, and amno; R' is H
or alkyl; and Rg is H halogen, or alkyl; where RS) R~ R' and R a are
not all H 12. A conpound selected fromthe group consisting of HH/ N~/

NHHHO-~/ NHf NHHI12? 10 J UL 200 NNHz NHOHN 0\ ~\ ~
/ OH__ O ExdmpleG6G) HHN/~ . ..~ \ N~HHNi \ ~NHHHp~N-N-.
i N\ H o —fr+v/ i\ ~N\V/HH__N\~N\H
' 2-(4-Chloro-phenyl)-1,3,4,5-tetrahydro-azepino|5,4,3-cd}indol-6-one
N
O
O
N
H
5 In a manner similar to that described for Compound 12, the tricyclic bromide

(300 mg, 1.13 mmol) and 4-chlorophenylboronic acid (195 mg, 1.24 mmol) were
coupled to yield 2-(4-chloro-phenyl)-1,3,4,5-tetrahydro-azepino[$5 ,4,3-cd}indol-6-
one, 223 mg (66%) as an off-white solid: m.p. 250-252 °C; '"H NMR (300 MHz, d,-
DMSO) 4 3.04 (m, 2H), 3.39 (m, 2H), 7.23 (app t, /= 7.5 Hz, 1H), 7.58 (m, 3H), 7.68

10 (m, 31:1), 8.10 (brt, 1H), 11.66 (br s, 1H). MS (FAB, MH+) 297. Anal.
(C,,H,;,CIN,0-0.8 H,O)C, H, N.

Example HHH:
2-Pyridin-3-yl-1,3,4,5-tetrahydro-azepino[5,4,3-cd]jindol-6-one
H

- N
N "/
N N
H

15
In a manner similar to that described for Compound 12, the tricyclic bromide

(300 mg, 1.13 mmol) and 3-pyridylboronic acid (153 mg, 1.24 mmol) were coupled

to yield 2-pyridin-3-yl-1,3.4,5-tetrahydro-azepino[5,4,3-cd})indol-6-one, 75 mg (25%)

as a light brown solid: m.p. 260.5-262.0 °C; '"H NMR (300 MHz, d,-DMSQ) § 3.07
20  (m, 2H), 3.40 (m, 2H), 7.25 (app t, /= 7.8 Hz, 1H), 7.57 (m, 2H), 7.71 (dd, J= 7.5,
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128 ? o ~U 21 ~H
129 N , ' HO 1

HNNHHHHIYH~-HNNHHHHO OH Y.
0JUL2003HO NaH, HHSHvHN1I—ﬁI\jULmO—3
0.9 Hz, 1H), 8.05 (m, 1H), 8.12 (br t, 1H), 8.59 (m, 1H), 8.88 (m, 1H), 11.75 (brs,

1H). MS (FAB, MH+) 264. Anal. (C,H,;N,0-0.2 H,0) C, H, N.

Example III:
5  2-(2-Methoxy-phenyl)-1,3,4,5-tetrahydro-azepino(5,4,3-cdjindol-6-one

H

N
0

L4

In a manner similar to that described for Compound 12, the tricyclic bromide

TZ

(300 mg, 1.13 mmol) and 2-methoxyphenylboronic acid (189 mg, 1.24 mmol) were
coupled to yield 2-(2-methoxy-phenyl)-1,3,4,5-tetrahydro-azepino[5,4,3-cd)indol-6-

10 ) one, 177 mg (53%) as a brown solid: m.p. 254-255 °C; '"H NMR (300 MHz, d,-
DMSO) & 2.81 (m, 2H), 3.36 (m, 2H), 3.83 (s, 3H), 7.08 (app t, /= 7.5 Hz, 1H), 7.17
(m, 2H), 7.43 (m, 2H), 7.54 (dd, /= 7.8, 0.6 Hz, 1H), 7.67 (dd, /= 7.5, 0.6 Hz, 1H),
8.03 (brt, 1H), 11.27 (br s, 1H). MS (FAB, MH+) 293. Anal. (C,jH4N,0,:0.3 H,0)
C,H,N.

15

-t

Example JJJ:
2-Pyridin-4-yi-1,3,4,5-tetrahydro-azepino[5,4,3-cd]indol-6-one

In a manner similar to that described for Compound 12, the tricyclic bromide
20 (300 mg, 1.13 mmol) and 4-pyridylboronic acid (153 mg, 1.24 mmol) were coupled
to yield 2-pyridin-4-yl-1,3,4,5-tetrahydro-azepino[5,4,3-cd}indol-6-one, 45 mg (15%)
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ONNHHHF- -.rr ~\ . NH, HHOr''I HNF\ , NHHN J=O.H.F i \ ~
NHHNi N\ / HHNHI30 10 JUL 2003 HN N Hz w ~ N JUL 2003w
NHHHNL/~) -. ON~~OHH, H/OHFHH, HHH

10

15

20

25

as a beige solid: m.p. 250 °C (dec); 'H NMR (300 MHz, d,-DMSO) 6 3.13 (m. 2H),
3.41 (m, 2H), 7.29 (app t, J = 7.8 Hz, 1H), 7.63 (m, 3H), 7.72 (dd, J = 7.2, 0.9 Hz.
1H), 8.14 (brt, 1H), 8.69 (d, J = 6.0 Hz, 2H), 11.82 (br s, 1H). MS (FAB, MH+) 364.
Anal. (C,H,;N;0) C, H, N.

Example KKK:
6-Ox0-3,4,5,6-tetrahvdro-1H-azepino[5,4,3-cd]indole-2-carboxylic acid sodium
salt
H
N
0]
N__¢
N O—Na

H
In an attempt to form the piperazine amide, 6-0x0-3,4,5,6-tetrahydro-1H-
azepino[5,4,3-cd]indole-2-carboxylic acid methyl ester (100 mg, 0.41 mmol) was
dissolved in 1 mL piperazine. The yellow solution was stirred under argon at 110 °C
for 18 h. The reaction mixture was partitioned between saturated NaHCO, and 25%
iPrOH/CHCI,. The layers were separated and the aqueous layer extracted once with

25% iPrOH/CHCl,. The combined organic layers were dried (MgSO,) and

~ concentrated in vacuo leaving ca. 3 mg of yellow solid. After standing overnight at

room tempereature, a pale yellow solid crystallized from the aqueous layer 80 mg
(78%). The compound was identified as the sodium salt of 6-0x0-3,4,5,6-tetrahydro-
1 H-azepino[5,4,3-cd}indole-2-carboxylic acid: m.p. 310 °C (dec); '"H NMR (300
MHz, d,-DMSO) 6 3.20 (m, 2H), 3.41 (m, 2H), 7.11 (app t,J = 7.8 Hz, 1H), 7.50 (dd,
J=28.1, 0.9 Hz, 1H), 7.60 (dd, J = 7.5, 0.9 Hz, 1H), 7.96 (brt, 1H), 11.00 (brs, 1H).
MS (electrospray, [M-Na]) 229. Anal. (C,,H,N,O;Na-0.5 H,0) C, H, N.

Example LLL:
2-(2-Methylsulfanyl-phenyl)-1,3,4,5-tetrahydro-azepino(5,4,3-cdjindol-6-one
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15

20
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L 2003

~NHHHOH, 131 H HH 10 JUL 2003 HH HH
HHHH~ s, 132 10

Hn
JU

In a manner similar to that described for Compound 12, the tricyclic bromide
(530 mg, 2.00 mmol) and 2-thioanisole boronic acid (370 mg, 2.20 mmol) were
coupled to yield 2-(2-methylsulfanyl-phenyl)-1,3,4,5-tetrahydro-azepino[$5,4,3-
cd]indol-6-one, 264 mg (43%) as an off-white solid: m.p. 271-272 °C; 'H NMR (300
MHz, d,-DMSO) 8 2.39 (s, 3H), 2.73 (m, 2H), 3.37 (m, 2H), 7.23 (m, 2H), 7.37 (m,
2H), 7.49 (m, 2H), 7.70 (d, /= 7.2 Hz, 1H), 8.05 (br t, 1H), 11.41 (brs, 1H). MS
(FAB, MH+) 309. Anal. (C,sH,(N,OS) C, H, N.

F

Example MMM:
2-{4-(2-Pyrrolidin-1-yl-ethyl)-phenyl]-1,3,4,5-tetrahydro-azepino|[S5,4,3-cd]indol-
6-one

H
N

0
98aW
N O
H
In a manner similar to that described for 2-[4-(2-diethylamino-ethyl)-phenyl]-
3,4,5,6-tetrahydro-azepino[5,4,3-cd)indol-6-one (Example YY), the tricyclic bromide
(198 mg, 0.75 mmol) and 1-[2-(4-bromo-phenyl)-ethyl]-pyrrolidine were coupled to
yield 2-[4-(2-pyrrolidin-1-yl-ethyl)-phenyl]-1,3,4,5-tetrahydro-azepino(5,4,3-
cd]indol-6-one, 160 mg (59%) as a beige solid: m.p. 228-229 °C (dec); 'H NMR (300
MHz, d,-DMSO) § 1.69 (m, 4H), 2.51 (m, 4H), 2.67 (m, 2H), 2.81 (m, 2H), 3.05 (m,
2H), 3.39 (m, 2H), 7.20 (t, /= 7.8 Hz, 1H), 7.39 (d, /= 8.1 Hz, 2H), 7.56 (m, 3H),
7.68 (d,J=17.5 Hz, 1H), 8.08 (brt, 1H), 11.31 (brs, 1H). MS (FAB, MH+); 360.
Anal. (C,;H,sN,0) C, H, N.
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H.i HHHHs Nr"™" JoNHNH,. NHr I//ONHNHNNH 1. 43
J UL 200 HN~OI ~\ NNHNi \\/ NNHHN-=--- 1 \ \ / 10JUL2063
Example NNN:
N-{4-Fluoro-2-(6-0x0-3,4,5,6-tetrahydro-1H-azepino(5,4,3-cd}indol-2-yl)-phenyl|-
acetamide
H
N
O F
98aY,
N
H

In a manner similar to that described for 2-[4-(2-diethylamino-ethyl)-phenyl]-

3,4,5,6-tetrahydro-azepino[5,4,3-cd}indol-6-one (Example YY), the tricyclic bromide
(300 mg, 1.13 mmol) and N-(2-bromo-4-fluoro-phenyl)-acetamide (276 mg, 1.19
mmol) were coupled to yield N-[4-fluoro-2-(6-0x0-3,4,5,6-tetrahydro-1H-

10 azepix;o[s,4,3-cd]indol-2-yl)-phenyl]-acetamide, 83 mg (22%) as a beige solid: m.p.
260-261 °C (dec); '"H NMR (300 MHz, d,-DMSO0) & 1.97 (s, 3H), 2.66 (m, 2H), 3.33
(m, 2H), 7.25 (m, 3H), 7.56 (dd, J= 7.5, 0.6 Hz, 1H), 7.70 (dd, J = 7.2, 0.6 Hz, 1H),
7.76 (m, 1H), 8.04 (brt, 1H), 11.50 (br s, 1H). MS (FAB, MH+): 338. Anal.
(C\¢H,FN,0,:0.16 H,O) C,H, N.

15
Example OOO:
6-Ox0-3,4,5,6-tetrahydro-1H-azepino[5,4,3-cd]indole-2-carboxylic acid
methylamide
H
N
\ 0
N N—
H H
20 6-Ox0-3,4,5,6-tetrahydro-1H-azepino[$,4,3-cd]indole-2-carboxylic acid

methy! ester (50 mg, 0.20 mmol) was suspended in 1 mL of a 33% solution of
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NOHHHN N~ FFFHor aH. NI\ NHHO\ r- ~ i N\/Lyumgmga\

\ O N/ NHHNNFFoO" F\FF~\o0oNH. \ ~o0_ pharnma

acceptabl e salt, prodrug, active netabolite or solvate thereof. 134 10 J
U L 2003 13. A conmpound, pharmaceutically acceptable salt, prodrug) active
met abolite) or solvate according to claim9) having a PARP-inhibiting
activity corresponding tg a K..0of 100 M less .in a PARP enz

nhi bi t1 on TEGX s methafint, T susREnsiom Wit UGS 3 v apTRETDIE i1 b
prodiug, achhferPhleld ifeth Phmd HAHEHAREIOA dilell Ang Y Etink Wiy 2
cytotoxicity potentiation activity corresponding to a I'Fs” of at least 1
in a cyt ot Gtirfedtanother B htdtadomnempaasare fen 15 phe30eC.eThe feakction MIXEIE Wa
conprising: (a) an effective anount of a PAItP-inhibiting agent that is a
conpound acwacentraged i3 vacud hagingor yellqwm selidiwlieh) was erystaldizedfrapt e sal t)

D U M B IE B S 6 BOE s B ECRG ! |

ff t . f . i b - t’, d y
effective W&’Q acid xﬁ&pgﬁuﬁée, 3@%5@%2'?%?&!16«»«@6&9%.2. 521308 b (8éc9dr ug

active met or sol vate according aim9 1n the manufacture of a

medi cament 'HORMR(B00 MIERYd PORIS@FS 281t (g, 3H), 301 5607, \2FD; 3.4 (m] 181 UES2 prfd aim
16, wherein the enzyne is pol y(ADP-ri bose ol ynerase or tankyrase. 18. The

p

use of an df ¥ect.8 ¥z, tHpind] @ J& &dhndib, )7-5ﬁeﬁdswhfétﬁt1i'lz:,dlﬂ)y76&5dépq,alﬂ)e sal t,
prodrug, act] nmejabqlite, or  so ccordi 0., im9 in the

manuf acture&@/&&tn@'géﬁérﬂ“ ?’olrl%'r W{ﬁﬁ?qﬂ?ﬁpﬁxd&'ﬁgﬂ i#@/ éf‘afan enzyne in
manmmal i,an t} . . S f an effective anmount of a conpound,

phar ma(; uti( aﬁ%?"&@e‘bﬁg@ g’ E‘a t, prodrug, active netabolite, or solvate
according to claim12 in the manufacture of a nedi cament for inhibiting
PARP activity of an enzyme. 135 10 JUl ~ 2003 20. A conpound according to

claimt2 h le RBPst r uct ur e:

2-(4-Dimethylaminomethyl-3-fluoro-phenyl)-1,3,4,5-tetrahydro-azepino(5,4,3-

cd}indol-6-one

N-—
H /

2-Fluoro-4-(6-0x0-3,4,5,6-tetrahydro-1 H-azepino[5,4,3-cd]indol-2-yl)-

15

benzaldehyde (72 mg, 0.23 mmol. Prepared via the standard two-step, one-pot
suzuki coupling of the tricyclic bromide and 4-bromo-2-fluoro-benzaldehyde as
described for Example YY) was dissolved in 2 mL 2.0 M dimethylamine in

20 methanol. The orange solution was stirred at room temperature 10 min. The reaction
was then cooled to 0 °C and a solution containing zinc chloride (17 mg, 0.13 mmol)
and sodium cyanoborohydride (16 mg, 0.26 mmol) in 1 mL methanol, was added
dropwise. The pH was adjusted to ca. 3 with concentrated HCl. The reaction was
stirred for one hour as the temperature gradually warmed to room temperature. The

25  reaction was partitioned between CHCl, and water. The pH of the aqueous layer was

adjusted to ca. 13 with solid KOH. The layers were separated, and the aqueous layer
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or a pharmaceutically acceptable salt thereof. 21. A pharnaceut1{h~HJL_2003
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: 1H), 6.87 (dd, J=17.5, 1.2 Hz, 1H), 6.87 (dd, /= 7.8, 1.2 Hz, 1H), 7.12 (app t,J= 7.5
Hz, 1H). MS (electrospray, MH+) 278.
10 3-Amino-2-(4-chloro-phenylethynyl)-benzoic acid methyl ester: 2-iodo-3-
nitro-benzoic acid methy! ester (0.79 g, 2.84 mmol), 1-chloro-4-ethynylbenzene (0.41
g, 2.99 mmol), palladium tetrakis(triphenylphosphine) (0.16 g, 0.14 mmol), copper
(I) iodide (0.03 g, 0.14 mmol), and triethylamine (1.44 g, 14.19 mmol) were
dissolved in 15 mL toluene. Argon was bubbled through the resulting solution for 15
15 min. Thereaction was stirred under argon at 80 °C for 2 h and 20 min. The reaction
mixture was then washed once with water, dried (MgSO,), and concentrated in vacuo.
The orange oil was purified by flash chromatography eluting with 50 to 100%
CHCl,/hexanes to yield 3-amino-2-(4-chloro-phenylethynyl)-benzoic acid methyl
ester, 0.76 g (94%) as a yellow oil. '"H NMR (300 MHz, d,-DMSO) 3.84 (s,3H),
.20 .. 5.84 (brs,2H), 6.97 (dd,/=8.1, 1.3 Hz, 1H), 7.05 (dd,J= 7.5, 1.2 Hz, 1H), 7.17
(appt,J=17.5 Hz, 1H), 7.49 (d, J= 8.7 Hz, 2H), 7.63 (d, /= 8.7 Hz, 2H). MS
(electrospray, MH+) 286.
2-(4-Chloro-phenyl)-1H-indole-4-carboxylic acid methyl ester: 3-amino-2-
(4-chloro-phenylethynyl)-benzoic acid methyl ester (0.73 g, 2.54 mmol) and
25  palladium (II) chloride (23 mg, 0.13 mmol) were combined in 10 mL acetonitrile.
The yellow solution was stirreed under argon at 75 °C for 17 h. The solvent was
removed in vacuo leaving an orange solid which was purified by flash
chromatography eluting with 50 to 100% CH-Cl,/hecanes. 2-(4-chloro-henyl)-1H-
indole-4-carboxylic acid methy! ester; 0.53 g (72%) was isolated as an off-white

30  solid: m.p. 150.0-151.5 °C; '"H NMR (300 MHz, d,-DMSO) 3.93 (s, 3H), 7.23 (app
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: 109& () - SL"109& ()-!&10%i& ()- Y 109%& ()- (,)T)x)))))}"?4C 1 1amm
109& ()-Y 410%& ()-!6,L-10%& ()-'' @L-10%s& ()-'F *109%& () - )))ﬁ)
"109& ()- f&LO%& ()- 109%& ()- 10%& ()- 3109%& ()- %40%& ()-Z 10
10+U+a+++* - dEMN  "1098 @ 109%& () -, #109%&' ()-Y 10%& ()- F&310%& ()- |

109& ()- 10%& ()- -8-N---> MdEMN "10% & 10%&' ()-3" $S 10%&' ()- F"

109&' () -3 & MQUEHE) 1H), 714098, (+-1. aw&uw;m (d,J.= 8YHA2H), 7.68 (d, /= 7.8
"103s10%&' ()-!TOp, 109%&' ()-!1 p, 109%&' ()- D3+109%&' ()- ) 109%& ( 6}

109& () - . Hz, 1H), 1L.7HGid, J1=035 8Hz'1 735 (Wﬁ&%ﬂzﬂﬂbli 91(bys, 1H).

Tone - YM&M@?}M@) Caicd 30 ¢ 1 ORI 286,087 1Po0rs: ks 0da 1070 & O -13
2-(4-Chloro-phenyl)-3-formyl-1H-indole-4-carboxylic acid methyl ester:

5  Phosphorous oxychloride (0.42 g, 2.71 mmol) was added to DMF (0.99 g, 13.57
nﬁnol) at 0 °C. The resulting colorless solution was added dropwise to a solution of
2-(4-chloro-phenyl)-1H-indole-4-carboxylic acid methy! ester (0.52 g, 1.81 mmol) in
10 mL dry CH,C], at 0 °C. The reaction was stirred at 0 °C for 10 min then quenched
by addition of 5 mL 2 M NaOAc,,,. The layers were separated and the aqueous layer

10 extracted once with CH2CI]2. The combined organic layers were dried (MgSO.) then
concentrated in vacuo leaving anorange oil which crystallized on standing. The
crystals were rinsed with CH,Cl, then dried in vacuo to yield 2-(4-chloro-pheny1)-3—
formyl-1H-indole-4-carboxylic acid methy! ester, 231 mg (41%) as an off-white

- solid: m.p. 221-222 °C; '"H NMR (300 MHz, d,-DMSO) 3.93 (s, 3H), 7.49 (app t,J
15 =7.5Hz, 1H),7.71 (m, 4H), 7.94 (d, /= 7.8 Hz, 2H), 9.71 (s, 1H), 13.67 (br s, 1H).
MS (electrospray, [M-H]) 312.
(4-Chloro-phenyl)-1,5-dihydro-[1,2)diazepino|4,5,6-cd]indol-6-one: 2-(4-
chloro-phenyl)-3-formyl-1H-indole-4-carboxylic acid methyl ester (100 mg, 0.32
mmol) was dissolved in 5 mL MeOH. Hydrazine (30 mg, 0.92 mmol) was added
. 20_ . causing the immediate precipitate. Acetic acid (13 mg, 0.22 mmol) was added and
the yellow suspension refluxed for 1.5 h. The yellow solid was collected by
filtration, rinsed once with MeOH, then dried in vacuo to give (40chloro-pheny!)-1,5-
dihydro-[1,2]diazepino[4,5,6-cd]indol-6-one, 55 mg (59%) as a bright yellow solid:
m.p. 324.0-324.5 °C (dec); '"H NMR (300 MHz, d,-DMSO) 7.23 (appt,J/= 7.8 Hz,

25 1H), 7.49 (s, 1H), 7.55 (m, 2H), 7.65 (d, J= 8.7 Hz, 2H), 7.71 (d, J = Hz, 2H), 10.36
(s, 1H), 12.32 (br s, 1H). HRMS (MALDI, MH+) Caled for C\(H,,CIN;O: 296.0591.
Found: 296.0586. Anal. (C,H,,CIN;00.5 H.O)C, H, N.

Example AAAA:
30  2-(4-Fluoro-phenyl)-1,5-dihydro-[1,2]diazepino(4,5,6-cd]indol-6-one
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10Z@s109%Z& ()-7: 1 109@& ()-5 1092Z& ()- 4 109%Z& ()- f2° 109&& ()-EFHII:

I M zX6YNC! X, g10% o dmfihef suﬁﬁﬁ‘@?ﬁ’ﬁ‘%e@ﬂb%ﬂ forLBRirhste @775 2-(4- ﬂuoro-phenyl) 3-
S#10%&' ()- ! S#109BB&' () - @108 M 1|11 FIJJaBYNC x, Y431008& ()- V)4

109B&' ( p-! mmmmme@earwoma%w m)at-h,y#meﬁ&4§)ng,049 mmol) was

Y- 109%8& () '60%%3525 l&lhszYcli\lrgzllﬁe (455 mg%?ﬁll (nzmol) to give 2-(4-fluoro-phenyl)-1,5-
dihydro-{1,2)diazepino[4,5,6-cd]indol-6-one, 120 mg (88%) as a bright yellow solid:
m.p. 340-341 °C (dec); 'H NMR (300 MHz, d-DMSO) 7.22 (appt, /= 7.8 Hz 1H),
7.43 (m, 3H), 7.54 (m, 2H), 7.73 (m, 2H), 10.33 (s, 1H), 12.23 (br s, 1H). MS
10~ (electrospray, MH+) 280. Anal. (C,(H,,FN;0)C, H, N.

Example BBBB:
2-Thiophen-2-yl-1,3,4,5-tetrahydro-azepino[5,4,3-cd]indol-6-one

P

15

In a manner similar to that described for Compound 12, the tricyclic bromide
(300 mg, 1.13 mmol) and thiophene-2-boronic acid (159 mg, 1.24 mmol) were
" coupled to yield 2-thiophen-2-yl-1,3 4,5-tetrahydro-azepino[5,4,3-cd]indol-6-one,
20 171 mg(56%) as a beige solid: m.p, 220.5-222.5 °C; 'H NMR (300 MHz d,-DMSO)
3.08 (m, 2H), 3.48 (m, 2H), 7.23 (m, 2H), 7.52 (m, 2H), 7.69 (m, 2H), 8.05 (br t,
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) In a manner similar to that described for Compound 12, the tricyclic bromide
10 (300 mg, 1.13 mmol) and thiophene-3-boronic acid (159 mg, 1.24 mmol) were
coupled to yield 2-thiophen-3-yl-1,3,4,5-tetrahydro-azepino{5,4,3-cd}indoi-6-one,
249 mg (82%) as a beige solid: m.p. 255-256 °C; '"H NMR (300 MHz, d,-DMSO)
3.08 (m, 2H), 3.43 (m, 2H), 7.19 (t, /= 7.8 Hz, 1H), 7.54 (m, 2H), 7.67 (dd, J= 1.5,
0.9 Hz, 1H), 7.74 (m, 1H), 7.78 (m, 1H), 8.03 (brt, 1H), 11.49 (brs, 1H). MS
15 (electrospray, MH+) 269. Anal. (C,;H,,N.0S0.35 H,0) C, H, N, S.

Example DDDD:
2-(1H-Pyrrol-2-yl)-1,3,4,5-etatrhydro-azepino(5,4,3-cd]indol-6-one

Iz

20
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U& ()-10% U& ()-10% U& ()- " 4aaa*bbbaBbCl x!Y 10% U& () -, 4" 109%t&: ¢y

"10% U& ()-!T&y "10%a& ()-Y :10% U& ()-,, 10% 10 JUL 2003
U8 () - b&cwecnddeaBbCl x! YY+! 10% U& () -1)10% U8 () - ! ~@#109%JU& ()-I $10%

U& ()-1" 10% U& ()-19! 10% U& ()-e_eeelfffdEbC x! F 5310% U& () - Y3g10%

U& ()- Y@10% U& ()-Ys010% U& ()- . 10% U& ()- Y- 10%

U& () -f, g/ g0910Ag eiaimer @ntildr@ Mm&fér)cmm/mmamcgichclw&&dé) Y 10
U 10 U 10 U 10% U& ()-Y7 10% U& ()-Eiii7jjj 6kdEb@x! ! 10% & g

10% & () (BQOml(blde(l)-)t-Mgmb@)\y pyrigemshqrpniglarsl 26 |mgr}lA%@ x$
10% & (

10% & ( ) s‘W)z‘&e’E)WEB’&Q ith canegmitapiremopal of the BO(hgroup t0 yield 25 Hr nno® Ab@ x
110% & ( ) O 0 ( %4
) y&$10%+& ( og%p elpg)f %Sgtupp r&-)azél%:%& i&d]ld%fﬁl%ég% g%%? @807’ 3 -Z 10z
5  greenish grey solid: m.p. >400 °C (dec); 'H NMR (300 MHz, d,-DMSO) 3.02 (m,
2H), 3.42 (m, 2H), 6.22 (m, 1H), 6.44 (m, 1H), 6.97 (m, 1H), 7.14 (t, /= 7.5 Hz, 1H),
7.49 (dd, J=8.1, 0.9 Hz, 1H), 7.64 (dd,J= 7.5, 0.6 Hz, 1H), 7.98 (br t, 1H), 11.01
(brs, 1H), 11.13 (br s, 1H). MS (electrospray, MH+) 252. Anal. (C,;H;;N,00.4

H,0)C,H,N.

10
Example EEEE:
2-(4-Methyisulfanyl-phenyl)-1,3,4,5-tetrahydro-azepino|[5,4,3-cd}indol-6-one

15

_ In a manner similar to that described for Compound 12, the tricyclic bormide

(1.00 g, 3.77 mmol) and 4-thioanisole boronic acid (0.70 g, 4.15 mmol) were coupled

to tield 2-(4-methylsulfanyl-phenyl)-1,3,4,5-tetrahydro-azepino{5,4,3-cd]indol-6-one,

416 mg (36%) as a beige solid: m.p. 250-251 °C; '"H NMR (300 MHz, d,-DMSO)

20  2.54 (s, 3H), 3.03 (m, 2H), 3.39 (m, 2H), 7.20 (t, /= 7.8 Hz, 1H), 7.41 (d,/=17.5, 0.9
Hz, 1H), 8.04 (brt, 1H), 11.52 (br s, 1H). MS (electrospray, MH+) 309. Anal.
(C,3H,¢N,0S80.6 H,0) C, H, N.
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10z 10z; 10% & ()-0:110%& ()-p/ gxqgqqqga?bCl x! s10999&' () -! >s10%&.()
100 ()~ 10%& ()- yYLO%& ()- 10%& ()-qqqqdrrr}r?bCl x@10%& ()- JUL 2003
Y109%&' ()-gl0%& () -

1 S10%& ()-0s10%& ()-!"s10%88& ()-rGs{sssss_=bCl!9" f&P10WPP& ()-! +c" f &$10%&'
()- " Tf&PLIOMR ()-#10%&' ()- !310%& ()-109%& ()- stu_uuuuuuz[PE:! 10 10 10;
109%: ()- 7 EQ&RPIEFEFF: f 8$10%& ()-! T f&$10%q& () - !k

“f &$109& (i UUWXW WA =PE: | 1 10;/5‘8’&&%! 110% h hé& ( ' 10% & (/g 94" 10%

h& () -! 94" 1d4sMethanessifinyphenylly ;ahxdrme/e-nas(13~cﬂémo Or@ng) - &10%
h& ()-&10% h& ()-f10% h& ()-!110%h& () - xxxx xxxxtZ<: &10% >&10% h& () - &10%
h& ()-&10% h& ()-' >&10% h& () - &10% h& () - xxxxxxxxt U; : &10%&10% h& () - &10%
h& () -&L0% h& ();' >8&10% h& () - &10% h& () - &10% hé& () - xxx

X! X" x#x$xqWE: &1QME10% h&' () - &10% h&' () -' >&10% h&' () - &10% h& ()-) &10%

h& () -' >$x %8 x8xI K* s'9-10% & ()- (s$910% & ()-M Y%10% & () -
L1099 & () - &1% h& ) -'>&10% h& () - 8XBxRXTxWkYX[ x| _B*
S'9-10% | L10%.& @<10 & ()-0 31 10%) & ()- 31 10%& ()- 2
110% & () - A % @O0%& ()-, $ 10% & ()-10)10)-10)!
+1099 & () - ( XXXXXX| [ ?s' 9- 10 ) Y1099 ()& ()- (
3&MLO% & () - TX&SN () - (M q@O%"& () -
@O% & () -, XXXXxXxX| ["#~ ?s' 9-10 $210%{& O-( @: 10%{& (0)- L( L 10% & () -
9-z10% & ()- Lyl0% ' L& ()- ) y10% ( & ()- xxxxxxx|[ ?s' 9-10
'/9100/(&' ()-M L$TIO% & () ( OL$T10% & () - 10% & ()- #10% & ()-)
3 $z1098&3& J- % Y10%
10% & ()-91° qw?@ ?‘?’(‘%i Pﬁ%’“ﬁ‘)( /afoélﬁ’%i‘affyé& §§xy§<‘féﬂlﬂd?lﬁ'8%& ()-%
@o% ' & (ro0%ag a2 )w% dissolved in 10 mL 1:1 MeOH: CH Cl.. The solution was

10% "' " & ()- )10( 0( 10(8#100/(& () - xxxxyyy| [:yX79 Cs, $10% C & ()- T10% & ()-
109% % & () eoaled TODAC ask! G3ordl(259 180! 428hihp) wals wdedaisoRise-asyayeplutionlin : yX79

s LA B M et 2

10%/& gyl i t%)!gé%y/% ,g))}x_pé.a & 119:1@ The lyer@wgre separated and the aqueous
10% & () - layer exthictedt@rice With Q%% iPRH/CHMYS Thestdmbihddbfganid 1gyers were

10% '~ & dC9 Z 1098E 3& ( ~Z 10% 9%& &
i’n 310%' &() ied éwygéﬁ)éo;&c@uatequmow)%myw}lfts&%r m%‘laﬂe%@ylég

tY9$' 10% ﬁ'hén)yl)— K?,%,sl&é%ﬁy&)o az%pmo[5,4,3~cd]mdol—6-one and 2-(4-methanesulfonyl-
phenyi)-1,3,4,5-tetrahydro-azepino(5,4,3-cd]indol-6-one) separated by radial

15 chromatography eluting with 5% MeOH/CHCl,. Each was then crystallized from
- - = CH,Cl,/MeOH. 2-(4-Methanesulfinyl-phenyl)-1,3,4,5-tetrahydro-azepino(5,4,3-
cd]indol-6-one, 39 mg (37%), was isolated as a white solid: m.p. 316-317 °C (dec);
'H NMR (300 MHz, ,6-DMSO) 2.81 (s, 3H), 3.09 (m, 2H), 3.40 (m, 2H), 7.25 (t,J
= 7.8 Hz, 1H), 7.59 (dd, /= 8.1, 0.9 Hz, 1H), 7.71 (dd, J = 7.5, 0.9 Hz, 1H), 7.84 (m,
20 4H), 8.08 (brt, 1H), 11.68 (brs, 1H). MS (electrospray, MH+) 325. Anal.
(C;sH\N,O,S)C, H, N, S.
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10%$& ()- Z 10%#& ()-) Z 1098& ()-yyyyzzz|[:qdCO @0%'!'& ()~ Y10%
& ()-° ( YI094 &&' ()-  ~ Y10% & ()- Y10% ()-') 10 JUL 20[]3
NP- 10%+' & ()-zzzz*z.z7z|[:qdCO tO0 S10%& ()-s $ SI0WB & ()-s tZ 10%' & ()-
1092 & ()-° L' 109$& ()-) #L'10% & ()-7z9z?zVz_zgzi z|[:qdC9
~L- 109& ()-° ~L-10%6" %& ()- L-10%#/ & ()-° pO#10% & ()- #10% & ()-)
X " S10% & Exagipld @6GGEzzzvU4 s109& () - %@ 1099&' ()-10+' 10+ 10+ <10%' & ()-
PS/ 910%C+ CE‘TfY_WO%E E& ()-zzzzzzz|[:vU4 n 0 10%&R& ()-3 10% & ()-3
hPys 10%&2@4- eﬂwngsw@mﬂm)enyl)-lém%tsxreﬁvyrm;@ms(s 3 ixmlel{-ﬁomm s10%
& ()- - 10%" &() 10%&' ()-3 0 10%&& ()-3 V 10% & ()-
10% % & ()-3{{{{" {3{5{|[ vU4 Nfm10% & ()-M>fm 10%?/& () Mfm 10%& ()-M
"1008& ()- 1098 & ()-) >0109&& ()-5{<{C{K{ {of{q{|[:vW4 N $ 109%& ()- tp$
104 & ()- 2% 10%& & ()- 0 3sm 10%d!' d& () -y 403sm 10%$h& ()-y) 3sm
109% () - yq{ [ H{{zY8 109 (T& ()-- 940%I(T& ()--10&10810& 10%&R& () -
=2 ) - {{{{{|[ zY8 mOo% & ()-Y EmMO% & ()-Y

s 6 WA & ()-) O0L310%(T& () -{{{{{{{|[:2Y8

% & ()-Z 03109 (T& ()-F 910% (" & ()-)

Af)lO%&()

mLO%" & () - YTORITTE ()-F (109(T& ()- vZ 109 & ()-
10960 T& () - R - ) (& ()- {{1{{{{{{9gI=010E&E10E&EQ) 3
109E&EE () - 10%E&E8H() 109€&E& ()-s 109E&E& ()- | 109(T& () -

- 109 ( T& () - {{| [11]%ON-0 40910%& ()- 910% ()- [@0% K("& () -

@O%"' & ()-0 , L1I0YK(& ()- PYLOYUK(& ()- 10E&E% ' | (| *| +|-| 0| 1] 0070

20~ 10%& () *180/2 é%mé*féﬁéﬁ SR ﬁb»i%%%é%ﬁ %%@'4@} Slhdds7,
1 109%0) D& ( bne 19898wha3 isoRaLA YR Shrbinat destribed dbdve Q¥ &Hite Y 9S2
10%/& ()- YS|W]|ff1|p V|| [:AO 40 5s*F 10% $& ()- 9s*F 10%&& () -

Yz 100/; ((Vt( } &olid:- gllli(ﬁll)efﬁml B&déo); | H BMR lﬁl(ﬂ@l‘ﬂ'}{z). ngMSO) 3.10 81, 2H), 3. 2/8() ()
aYz10% (#( & cF 109 & & 3 L109 &
O (&, bbb A G s D G (- Ghen &8, Lo
9, &109Y§4S & Q 0 7| 10%
06 1ocy2‘? P e 7 e e AL 7 0 e WL /%Z%@Zg%ﬁilb' 'éﬂ& 0%
9° 109%s~) s&1H); B.71 (trls| K ). QIS (1@%/&&W§$MH&§ $4t.(Anal. ﬁﬂ)%guz(c)gsi CpH, %) & () -
tZ 108 & ()- 9#10%sM s& ()-3) 9S10%~)s& ()-| |11 [: 21" 10%
9110%~) s& () 3( 9310%~)s& ()-( 9F *10%~)s& ()- @ 10%)& ()-& 'P@
10%) & () - 400\ & ()-8l |11} }I[: 21" 10% 9"t 10%-~) s& ()-(
9L F94.0% ~) 96 ~) s& ()- 9+F10%-~)s& ()- 5 10%9%& ()-3) 5 10%
& ()-3 }}}h}ﬁ}(}rﬂ@ﬁ’ﬁu&% 1,3,4,5-tetrahydro-azepino{5,4,3-cd}indol-6-one

15
- HN

N Br

N
F H

The title compound was prepared in a manner similar to that used for 2-
bromo-1,3,4,5-tetrahydro-azepino[5,4,3-cd]indol-6-one, starting from 5-fluoro-2-
20 ' methylbenzoic acid. 2-Bromo-8-fluoro-1,3,4,5-tetrahydro-azepino(5,4,3-cd)indol-6-
one was isolated as an orange solid: m.p. 203-204 °C (dec); 'H NMR (300 MHz, d,-
DMSOQ) § 2.79 (m, 2H), 3.41 (m, 2H), 7.29 (dd, /= 8.7, 1.2 Hz, 1H), 7.74 (dd, J =
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:10%6~)s& ()-s@0%~)s& ()-yl0%~)s& ()-1+ 10%~)s& ()-t10%~)s& () - 1(}06%—3
S& ()-yl0%~)s& ()-}}1311#1% ' }1*},}vUdl "1 9s 10% & ()- 9L310% & SED jU‘i‘_
910% & ()- 9 ,10% & () -

9(10% & ()-10s~)s10s~)ssl1l0s~)s,}.}2}4}6}8}:}|[:vU4l"1 9 9 -10%kR& ()-L9
OAF1I0%U & ()-9 910% & ()-9 94s10% & ()-s9 9@ 10% & ()-1 9

110% & () - 1p8} W GENE)G.RB (il H], 12. B bk G ). (WS (SleQuspedy& [ N-Na]")

9yl 10% & () 9 9:10% & ()-9 9 110% %& () @

9' @oYMm & (9 I’@?’}R}T}V}\}"} }cF)S@0% ' & ()-10%"& ()- -10%"' & ()-

-10% & () - L@O%& ()-" 9&8:10% & ()-M

99 10%4 & ()- th}j}lI}In}pla}r}s}k "@QS@0% ' & () 100" 1100' 100' y/-10%' & ()--10%
o' & ()-$10 - miho yi) tekdahividko - /4,3

21006 &y ek AR 5‘1‘03?2“9?)4’“& S OO S OO

10% & (9 - yXylidddlif-hne QDS@0% 9 ~ *10% & ()- 91 P 10%1& ()- @/p 10%& () @
T10% & ()-@Fl 10%%& ()- FI109& ()-3}}3}3 [ ~QDS@0% 9) 109% & () -

LI10%9)& ()- pLI10% & ()- 9s10% & ()- 3+10%%e& () -

3+10%%a& ()-11}}} }}}| _B5DS@10(310% & ()-&10% & ()-F 9; 10% & () -
*10%"y& () - & ()- 93(@910%& ()-L}}}}}}~~bADS@10( Ol 10%) Y& () -
99%40% & () -YRL07 & ()\-3 9F ° 10%& (/)/

9,9t10% & ()-10 ;
59$10%& O- 9%

10 99$10%& ()- YOp9I$L0% &&' () -
2 1099°& ()-  603-109%\) N&' () -

L~N~P~U~W-Y~" & ()-@9010% & ()-3 95)10N & ()- /10N & ()-
9S/10% & ()-4

9(109 & () -p ~g 0% & ()-@0N& ()-FTI0N & ()- @10%N & () -

ol ; 109 & () - 9( 10% &H()-" $-10%)f& ()- @ro~p~q~r ~~~~~~yX7) 10%

9910%-%-& ()- 991 10%Q F& ()-4 9Y 10%Q F& ()-) 9s$

109-Q F& ()-ml0) 10) 10) LL*t 10%) & () - ~~~~~ Al yX7) 10% 9&Z"10%Q F& ()- 9F

0e 1000 P (-~ ETIRRR- 5@%9394 ?16%5%%4&%08“ epiio ey rfildot-2-y0-
INg#109Q bénzaide h?c\{%q%ﬁ% 35 &@%Qi E&nﬁérsmnlar to that described for
91 10%Q F& ()-i X| 105 OFY 10900 F& ()- 0. 1000 P& ()~ 9v*-

10%Q F& ():omp@r@)lzlﬁeﬁQ-ﬁ&n(o)S ﬂugrq-mo%@mwh)o-wv@éiwm@mo( “$= X69;

=| ByX7)10% 9Y| 109 S 109 F&

OFB100G PEne §d 3B tekoTiS ) e baeseil 3ty Melbgigarag 49 gapo) as
T#10% (18 azscng@ﬂ@mm»pp@w%&m SR EREAET FLOFQ F
"109%Q F& ()-9~U [ yX7)10%  $1096 3 3100

957" 109&&' (1)3:4.5 mpaﬁoeaz&p@pfﬂ gzbﬂm%&s@xemwmmgm@%) amowv&n(e)soha 9
%(10%: F& () nﬂ0(71%&)10( 9; 10% & &_S(% 1 9f0 100/ )-F
*$100d % (MBRATPI2720E) (dec); #10@3& 0 Mg &?(94 (s2 30D+ 054mrgH),) - -

9K- #10%:&F 10% 1 BOE
1°11094D) 18 %”( 5@?%%@? ‘625’10?—% gf’?ﬁ%’@‘dﬁ&%ﬁ%‘f iﬁ%%%g Q-
9p #109%-Q f) (HRMB LDYLM}FL) @a&/d%ﬂ@"/@/ﬂ}@@( 32419@%@(32491&6@0%& ()-
%10%%&()-1 %0%' & ()-F %0%D) & U1 99@10% & ()- 9%

10% & () - | ng}@.lHQN)@Em@D)@@&w}mm I(I)Nl 90! 109®' 9&' ()-F

0! 109D) & ()-d9|[:vU4)1 9 9Y"10% & ()-9 9910% & ()- 9Y "10% & () -

910% & ()-1 9 -10% & ()-3F 9 10% & ()-

20  Example HII:
8-Fluoro-2-(4-methylaminomethyl-phenyl)-1,3,4,5-tetrahydro-azepino|{5,4,3-
cd}indol-6-one
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'$ | [vU4) 1 9 }L ' #10%(1& ()- 9 9 10% & ()-& 910% & ()- 9M 10% & ()-1 9
109% & ()-F OLf 109% & ()->E|[:vU4)1 9 9 110% & ()-9 9&010% & ()1 . 2003
10%& ()- 9,110%& ()-1 9 *10%& ()- F 9@ 10% & () - Eadef gsvua)ll JUL

4L 10%' & ()-T fL 10%, ! k& ()-T 9s$ 10% & ()-10(10(10(1 9; 10% & ()-F
9310% & ()-[[:vU4)1 4 OY10% & ()- oZf L  10%:8(#& ()-T9 FLU10% & ()-T

fL 109" & ()-T1 Ofil’ 10%! & ()-TF ef L 109%& ()-T. >CRu| [1vU4)1 4 L

1094 H& () - 09BEN) -9 y&mMl0% ' -& ()-: Waml0% & ()-:1 L&MO% & ()-: F

9l 109 & ()-|[° C10%$ & ()-& ° 10%& ()-&9 0 10% @h & ()-&
9-10% & ()-1 OLI10%l9%& ()-E 0L 1098 S& ()- gl[:vUA)1 4 y+ 10%$-& ()- 9+

% ()- Of #S10% & ()-9 9% 10% & () -
- i~ X8 10%1&-(—) @[:vU4)1 4 9+10% & () -
9FI 94.0% & () 9" Fl %4004t oh & ()- _#10% & ()-yl #"1098(3& ()-F
5f #S109% & () -al [ NA4) 110(10(10( 9: 10% & ()-9 937z 10% & ()- " 3 110% & ()-1
9 ,2:10% & ()-F 95/ 10%¢& ()- N|[ NA4) 110 9S 10% & ()- 9YmL0% & ()- 9 9

Tovs & ()~ of 1 Tood st (1B SR it iros ififedidors A shiiniaef )7
of F*10% &' (l)edzbtdlél‘ﬁyﬂdeldmo rﬁﬂ,ﬂ%&r{rﬂol Prep&¥d & & manferSsimilafbostha) descnbed for

94MLO% & ()-1 90310% & ()-F 9@&Y10% & ()-| [ >NA4) 110 +10% & (])-
10% & ()3 9 euspeuniohs for %)bromw -Buaped M%-iqrahsd!&*azsm -d}indgl-Eone 9,

L L o A Bt

910% & () - 19&Eribdd b & dm ounalppflta%&d@)ﬂéorbl Mw.;imagr@e&gr
9#@L0% & () - Sr 10% & ()- 9@ 10% &"() - ow 9" $109%4 yX7) 11
9Y 110% & () 3495-tdtra1:@df.gqgaz(epmo[a4131@i)mb( ﬁ-or@\@@iﬂ%m Bs a;yegbmclm& ()-
S&#10% & () - -0123AvUA) 1, 9100 9 &10%R& S - 9% 109%&R&' S) 710(10(10(1
of 8<10% & (M-p-d64MEGS{E; (B NMR[(3QQUMHz, ol BMSO0) 1228 (9 359, 3.04 (m, 2H), 3.40

10.. (m, 2H), 3.69 (s, 2H), 7.32 (dd, J = 9.0, 2.4 Hz, 1H), 7.44 (m, 3H), 7.57 (d, J=8.1
Hz, 2H), 8.25 (brt, 1H), 11.67 (br s, IH). HRMS (MALDI MH+) Calcd for
C,oH,;N,OF: 324,1512. Found: 325.1524. Anal. (C,,H,;N;OF0.3 H,0) C, H, N.

Example J1JJ:
15  8-Fluoro-2-(4-pyrrolidin-1-ylmethyl-phenyl)-1,3,4,5-tetrahydro-azepino{5,4,3-

cd]indol-6-one

N
H

20 In a manner similar to that described for Compound PPP, 4-(8-fluoro-6-oxo-
3,4,5,6-tetrahydro-1H-azepino[$5,4,3-cd}indol-2-yl) benzaldehyde (100 mg, 0.32

mmol; prepared in a manner similar to that described for compound 12 from 2-
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10%#& ()-s9 Z+0  10%*t& ()-s 10% & & ()-sl 910%&R& ()- 910% '@)dg"_ 2003
(][:vU4)1 9 9 g 10%R& ()-9 9 g 10%R& ()-9 99$109%&& ()- 9 10%&R& ()-1
109%&& ()- h  10%k +& ()-s.14RUVWK| [ NA4) 110&10810&9 9; 109%8&' () -9 9-

109%&& ()- 9f 610%&R& ()-1 9y- 109%R& ()- 9 | +10%&R& ()- Xf2|[: NA4)110 9

1 10% & ()-9 9f10% & ()-9 9IMO% & ()- 9 10% & ()-1 9 &I0% & ()- 9L$Y

109% & () - Z}bsomo§atinarool ,3.4.5 (hp@egmgﬁm/&&dfwd@l-@onzamAt&' ()- 9y

10% & ()-1 Qy#10%4 & ()- 9 10% & ()-: - NA4) 11.0 10% & () -
9+ 10% g%/é ) :fgx@‘/ P‘i%@@%"??‘-c ﬁcl‘{)i’[’af%/a"&“f M“i Py 2’%&(5})% o %% mg, %2 g’?’"‘%) to
ysg - @?&Q A i ; ! . / 03 4 3-
91&! 10% & (’§%1?L@; y#10§(@’?§r—; %QW(";’WI'M‘[?N%‘ 4?@%6 %ﬁ"pg%%“ & ()-9
9 10% ' & (cH}iAd8l-6-Q%e, 168ng)14Bpadyelld 6olidl nRp.D6UOI6S °R(dely, 'HNNERAI00
& ()-1n$ g [:NA4)110 9 “10% ' & ()-9 9S310%' & ()-9 910% & ()-1 9f Y10%
& ()-1 9& MMz, d-DMSO) 1.72 (m, 4H), 2.49 (m, 4H), 3.04 (m, 2H), 3.39 (m, 2H), 3.64 (br
s, 2H), 7.31 (dd, J= 9.3, 2.4 Hz, 1H), 7.43 (m, 3H), 7.58 (d, J= 8.1 Hz, 2H), 8.25 (br
t, 1H), 11.66 (br s, 1H). HRMS (MALDI MH+) Calcd for C,,H,,N;OF: 362.1825.

Found: 364.1810. Anal. (C,.H..N,OF 0.5 H,0) C, H, N.

10  Example KKKK:
6-0x0-1,3,4,5-tetrahydro-1H-azepino(5,4,3-cd]indole-2-carboxylic acid

phenylamide

ZX

N’
N
H

0

In a manner similar to that described for Compound YYY, 6-0x0-3,4,5,6-

15

tetrahydro-1H-azepino[5,4,3-cd}indole-2-carboxylic acid (60 mg, 0.26 mmol) was
coupled with aniline (27 mg, 0.29 mmol) to yield 6-oxo0-1,3,4,5-tetrahydro-1H-
azepinof$5,4,3-cd)indole-2-carboxylic acid phenylamide as a white solid: m.p. 320-

20  322°C(dec); 'H NMR (300 MHz, d,-DMSO) 3.28 (m, 2H), 3.42 (m, 2H), 7.11
(app t,J= 7.5 Hz, 1H), 7.37 (m, 3H), 7.64 (d, /= 8.1 Hz, 1H), 7.74 (m, 3H), 8.15 (br
t, 1H), 9.98 (brs, 1H), 11.78 (br s, IH). MS (electrospray, MH+) 306. Anal.
(CygHsN,0,0.25 H,0) C, H, N.
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In a manner similar to that described for Compound YYY, 6-0x0-3,4 3,6~

tetrahydro—lH-azepmo[S 4,3-cd}indole-2- -carboxylic acid (60 mg, 0.26 mmol) was

coupled with 4-chloroaniline (37 mg, 0.29 mmol) to yield 6-oxo-1,3 s4,5-tetrahydro-

10 = 1H-azépino[5,4 3-cd]mdole-2—carboxyhc acid (4-chloro-phenyl)-amide as a white
solid: 'HNMR (300 MHz, d,-DMSO) 3.26 (m, 2H), 3.42 (m, 2H), 7.36 (appt,J=

7.8 Hz, 1H),7.44 (d, /= 8.7 Hz, 2H), 7.65(d,J=8.1 Hz, IH
t, 1H), 10.12 (brs, 1H),

(CisH,,CIN,0,) C, H, N.

), 7.76 (m, 3H), 8. 16 (br
11.79 (br s, 1H). MS (electrospray, MH+) 340. Anal.

15
i~ ~ - Example MMMM:

6—0xo-—1,3,4,5-tetrahydro-l H-azepino [5,4,3-cd]indole—2-carboxylic acid
naphthalen-2-ylamide

20
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10 Example NNNN:
6-Oxo-1,3,4,5-tetrahydro-1H-azepino|[5,4,3-cd]indole-2-carboxylic acid

naphthalen-1-ylamide

1§

C In a manner similar to that described for Compound YYY, 6-0x0-3,4,5,6-
tetrahydro-1H-azepino[5,4,3-cdlindole-2-carboxylic acid (60 mg, 0.26 mmol) was
coupled with 1-naphthylamine (41 mg, 0.29 mmol) to yield 6-0xo0-1,3,4,5-tetrahydro-
1H-azepino(5,4,3-cd]indole-2-carboxylic acid naphthalen-1-ylamide as a white solid:

20  m.p. 330-332 °C (dec); 'H NMR (300 MHz, d,-DMSO)  3.33 (m, 2H), 3.48 (m, 2H),
7.38 (app t,J=7.8 Hz, 1H), 7.57 (m, 3H), 7.68 (d,J = 7.8 Hz, 1H), 7.77 (m, 2H),
7.87(d,J=17.8 Hz, 1H), 7.99 (m, 1H), 8.13 (m, 2H), 10.06 (br s, 1H), 11.87 (brs,
1H). MS (electrospray, MH+) 356. Anal. (C,,H,,N;0, 0.5 H,0)C, H, N,
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109M M&' ()- 1 9 10%& ()- 10%/ & ()- MIG[:vU4)1 9 9Y f&s$10% & () -9
9&$s10% &' () - ngp" Z10% & ()- 9 @O0% & ()-1 9y3:10% & ()- L

"109%" T&' () - GZ] ‘\=d[ NA4) 110(10(10(9 9; 10% & ()-9 9f @/ " 10% & () -

9+10% & () ob97- (& ()- DO f&s$10% & ()- npv{|[:NA4)110 9310% & ()-9 9
910% & ()-9 &N0%(+&))- &L0%0$0& ()-1 &I0%DHD&' ()- 9%

109%€ & () - n{ NA 10 9"10% & ()- 9 9110% & ()-9 99 10% & ()- 9, 10% & ()-
1 9& 10% & (7= | 10(10(10(9 9; 10% & ()-9 9F+ 10% & () -

4) Y ()-
oy# 10% & () - ZX\ D4) YA0% YIORE & ()- YY10% & ()- YY10% & ()- YYL0% & ()-Y
t\ @) YSO%W10% & ()-YYL0% & () - YY10% & ()- YYL0% & () - YY10% & () - Y6SAON- 4
109%8& () - 109&& ()- J1098& ()- | 109&&' ()- Y10% & ()-YYL0% & ()- YACG)|[: -4
109R&' ()- @109%&& ()- 9:1098& ()- ' 10%&R& ()- #Y109&& () -
$109&&' () - % cf | In:a hanyer 500tk t¢ that Aegvibed for-CampoegkY Y, 6-0xpadss.¢-) -
| 0, ! - | 0, ! -
' 10%& () tei]rﬁhly(zir/ffgi‘l-l(-%zepmo[s ,4,3-cd]indole-2-carboxylic acid (60 mg, 0.26 mmol) was
_ coupled with propargylamine (16 mg; 0.29 mmol) to yield 6-0xo-1,3,4,5-tetrahydro-
10  1H-azepino[5,4,3-cd]indole-2-carboxylic acid prop-2-ynylamide as a white solid:

m.p. 191-192 °C; '"H NMR (300 MHz, d,-DMSO) 3.19 (m, 3H), 3.39 (m, 2H), 4,10

(m, 2H), 7.32 (app t, /= 7.8 Hz, 1H), 7.59 (d, /= 8.1 Hz, 1H), 7.72 (d, /= 7.2 Hz,

1H), 8.12 (brt, 1H), 8.43 (brt, 1H), 11.60 (brs, 1H). MS (electrospray, MH+) 268.

Anal. (C,;H,,N,0,2H,0) C, H, N.

15
T Example PPPP:
6-Oxo0-1,3,4,5-tetrahydro-1H-azepino[5,4,3-cd]indole-2-carboxylic acid
isopropyl-amide
H
N
o
\ 0]
H
20
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3?8%'13«[;(; 2100({’5;/‘«%;@lg %’)”ed%# QltI)/A<103& fgéggfl&ﬁ%é% ‘@‘?ow«w& ()%13 2 0e0e () -

M 1098%& @tfaﬂ)xyétﬁa ﬂlﬂ%&ﬁih@bs 4,0 2@Ni6391p: s Box yHic HOMBGBR! 163, 0.26 IifIBoEs () - 3
@QLOYBYE () - @.o0% " - SF10%"& ()- f& 1098%& (g- WaV] [ ; A<10
rj Y310% | cezuquyd &/whzs )?&rrqx) (1 gm@;@mql)towclé@m Byk.S-tetrahydmo’ () -

L A S xR LAy A
g: é‘i?ﬁ/z ) gzsi-)z}iz#%‘l?éﬁcﬁgf;glf %@4{1{}%@@, @)-DvIBYBUR {d, JZ 4.6 HeYE) 3.22 (m,
2H), 3.38 (m, 2H), 4.90 (m, 1H), 7.32 (app t, J = 7.8 Hz, 1H), 7.59 (d, /= 8.1 Hz.
1H), 7.71 (d, J = 7.2 Hz, 1H), 7.81 (d, J = 7.5 Hz, 1H), 8.10 (brt, 1H), 11.53 (brs.
1H). MS (electrospray, MH+) 272. Anal. (C,4H,:N;0,0.2H.0) C, H, N.

10 Example QQQQ:
6-Oxo0-1,3,4,5-tetrahydro-1H-azepino{5,4,3-cd]indole-2-carboxylic acid

cyclopropylamide

ZX

~

In a manner similar to that described for Compound YYY, 6-0x0-3,4,5,6-

Iz

15

tetrahydro-1H-azepino[5,4,3-cd)indole-2-carboxylic acid (60 mg, 0.26 mmol) was
coupled with cyclopropylamine (17 mg, 0.29 mmol) to yield 6-0x0-1,3,4,5-
tetrahydro-1H-azepino[5,4,3-cd}indole-2-carboxylic acid cyclopropyleamide as a

20 white solid: m.p. 249-251 °C; '"H NMR (300 MHz, d,-DMSO) 0.56 (m, 2H), 0.75
(m, 2H), 2.95 (m, 2H), 3.37 (m, 2H), 3.61 (m, 1H), 7.30 (app t,J = 7.5 Hz, 1H), 7.58
(d,/= 8.1 Hz, 1H), 7.70 (d, /= 7.2 Hz, 1H), 8.09 (m, 2H), 11.48 (brs, 1H). MS
(electrospray, MH+ 270. Anal. (C,;H,,N,0,1H.0)C, H, N,
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FL: ! 10988&' ()-: 77777A88|[: bU4l ' $109K&& ()- &LOIK&& () - s$10%<&&

?@mgoo/%«kz&& Q ,7%/31%1#%%“1(1?1@9@ 0% c&bg:zi fgrstgigg)%p t%)’xblﬁi-é()ampl )
BYS8) &{& (1) vﬂéﬂfié&%?{ lgy)g :mzlg_;:?W%Mosﬂf%%@ff@nx&ggg‘éggflgeqjéégﬁltmg

109%a#8 () - Smtrb(h%&ne)was rediRe@By¢lized 16 DAV ER¢NreQyRANIzAR@KA [ : vU4L
+109& ()-y 4, +10%&' ()-y f)s109%& 8
CH,CL/Meo exanes), (rac)-3-(4-methoxyphenyl)-3,4,5,6-tetrahydro-1H-
10 axcpmo[5,4,3 cdlindol-6-one, 16.9 mh (50%) as a white solid: m.p. 221-223 °C; 'H
NMR (300 MHz, d,-MeOH) 3.57 (br m, 5H), 5.15 (br s, 1H) 6.62 (m, 2H), 6.86 (m,
2H), 7.08 (app t, J= 7.8 Hz, 1H), 7.11 (s, 1H), 7.37 (d,J= 7.9 Hz, 1H), 7.73 (d,J =

7.5 Hz, 1H). Anal. (C,;H,N,0,0.25 H,0) C, H, N.

15 Example SSSS:
2-(3-Morpholin-4-ylmethylphenyl)-3,4,5,6-tetrahydro-1H-azepino|[5,4,3-cd}indol-
6-one

H
0 N

Iz

20
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In a manner similar to that described for Compound 22, the aldehyde 15 (200

mg, 0.69 mmol) in MeOH (10 mL) was treated with pyrrolidine (0.34 mL, 4.14
mmol) and a solution of sodium cyanoborohydride (0.76 mmol) and zinc chioride

20  (0.38 mmol) in MeOH (1.4 mL) to give, afier crystallization
(CH2CI12/MeOH/hexanes), 2-(3-pyrrolidin-1-ylmethylphenyl)-3,4,5,6-tetrahydro-1H-
azepino(5,4,3-cd]indol-6-one, 139 mg (58%) as pale yellow solid: m.p. 219-223 °C
(dec); 'H NMR (300 MHz, d>-DMSQ)  1.73 (m, 4H), 2.49 (m, 4H), 3.06 (m, 2H),
3.40 (m, 2H), 3.69 (s, 2H), 7.22 (t,J = 7.7 Hz, 1H), 7.34 (br d, 1H), 7.53 (m, 4H),

25 7.68(dd,J=17.7,0.8 Hz, 1H), 8.08 (brt, 1H), 11.59 (br s, 1H). HRMS (FAB, MH+)
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In a manner similar that described for Compound 22, the para-aldehyde (150
10 mg, 0.52 mmol) in MeOH (10 mL) was treated with pyrrolidine (0.26 mL, 3.10
mmol) and a solution of sodium cyanoborohydride (0.57 mmol) and zinc chloride
(0.28 mmol) in MeOH (1.1. mL) to give, after crystallization
(CH,Cl,/MeOH/hexanes), 2-(4-pyrrolidin-1-ylmethylphenyl)-3,4,5,6-tetrahydro-1H-
azepino[5,4,3-cd]indol-6-one, 141 mg (79%) as pale yellow solid: m.p. 221-225 °C
15 (dec); '"HNMR (300 MHz, d,-DMSO) 1.71 (m, 4H), 2.46 (m, 4H), 3.06 (m, 2H),
- -7 3.41 (m, 2H), 3.41 (m, 2H), 3.63 (s, 2H), 7.21 (t, /= 7.8 Hz, 2H), 7.45 (d of Abq, J =
8.2 Hz, 2H), 7.55 (dd, /= 7.9, 0.9 Hz, 1H), 7.59 (d of Abq, J= 8.2 Hz, 2H), 7.68 (br
d, 1H), 8.07 (brt, 1H), 11.54 (brs, 1H). HRMS (FAB, MH+) Calcd for C,,H,,N,0:
346.1919. Found: 346.1911. Anal. (C,;H,;N,00.5 H,0) C, H, N.
20 |
Example VVVV:
2-(4-Morpholin-4-ylmethylphenyl)-3,4,5,6-tetrahydro-1H-azepino{5,4,3-cd]indol-
6-one
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Y 10%-&& ()-& | L10%& ()-";x|[:vUW4l -pF 10%&& O- F 10%& ()- 10%-&& ()-

; }2?{%;?2&()) slgﬂo%ﬂéﬁggp&&“wﬂér @1‘%%‘#%&“3 °d8![°F “&éj’? IG‘W Qs O
Far 1006 g FORRE Y proholl i enbriiraie) WA BEfeuin o §" “‘%’L iove ()

3S10%& §) - néndIPSADYEBHtiON oF sattiuin:cyhidaborotydHAK &6 [mmol) ayd@%t%&l
| 109% %& () | 109 %8 10% %R ()-& |y 10%9%& ()-" ni [ vUAl F810%‘%& () -
F6 10% & (§-68 mynalp mgfgﬁ% 3.0 mL)1p givpgafigrresrystalzgtioR: ()-' & )M 10% %&' () -

bR ‘?‘"(‘? ﬁ&?‘%&'f%@ Mg?%*’ﬂ%ﬁ%}éﬁ%‘@ﬁ%ﬁ? Lo
3s109& () yimethPi¥hény1)-38,5,6-tetrahydro-1H-azepino[5,4,3-cd}indol-6-one, 44.8 mg (14%)
as SOliSl: 'H NMR (300 MHz, d,-DMSO)  2.39 (m, 4H), 3.06 (m, 2H), 3.41 (m, 2H),
10 - 3.53 (s, 2H), 3.59 (m, 4H), 7.21 (brt, 1H), 7.46 (d of Abq, /= 8.0 Hz, 2H), 7.55 (brd,
1H), 7.62 (d of Abq, J = 8.0 Hz, 2H), 7.68 (br d, 1H, 8.07 (brt, IH), 11.55 (br s, 1H).
HRMS (FAB, MH+) Calcd for C,H,,N,0,: 362.1869. Found: 362.1861.

Example WWWW:
15  2-(4-Hydroxymethylphenyl)-3,4,5,6-tetrahydro-1H-azepino[5,4,3-cd]indol-6-one

H
O~_N
(O
N
H

The title compound was isolated as a reduction by-product from the reductive
20  amination of the para-paldehyde with morpholine and sodium cyanoborohydride. and
recrystallized (CH,Cl,/MeOH/hexanes) to give 2-(4-hydroxymethyiphenyl)-3,4,5,6-
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A solution of Compound 21 (58 mg) in acetone (7.0 mL) was treated with

30% aqueous hydrogen peroxide (0.6 mL) at room temperature and the yellow

15  solution was allowed to stir for three days. The acetone was removed in vacuo and

= =~ the residue was taken-up in isopropy! alcohol. A solid was precipitated with the

addition of an equal volume of cold hexanes and collected by a quick filtration.
Precautions were taken to prevent the solid from absorbing moisture from the
atmosphere. The solid was recrystallized (isopropanol/acetone/CH,Cl,/hexanes) to

20  give 2-(4-(N,N-dimethylamino)methylphenyl)-3,4,5,6-tetrahydro-1H-azepino[5,4,3-
ced)indol-6-one, N-oxide, 37 mg (60%) as a pale yellow solid: '"H NMR (300 MHz,
d,-DMSO) 3.22 (s, 6H), 3.56 (br m, 4H), 4.63 (s, 2H), 7.40 (br t, 1H), 7.76 (br d,
1H), 7.87 (m, SH), 8.29 (brt, 1H), 12.00 (brs, 1H). HRMS (FAB, MH*-H20) Calcd
for C, H,,N,0: 318.1606. Found: 318.1606. Anal. (C,,H,;N;0,3.5 H,0) C, H, N.

25
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mg). The intermediate ketone (95 mg, 0.27 mmol) in MeOH (3 mL) and conc. HCI
10 - (0.05 mL) was treatewd, as described, with hydrazine hydrate (0.1 mL). The reaction

SYB10% & () -
210% & () -)
9109%&& () -

was quenched at 0oC with w M NaOAc and the aqueous layer was adjusted to pH =8

.with 1 M NaOH. The product was isolated by extraction with CH,Cl., and

recrystallized (CH,Cl,/hexanes) to give 1,5-dihydro-3-(4-trifluoromethylphenyl-

[1,2]diazepino[4,5,6-cd)indol-6-one, 30 mg (34%) as a yellow solid: '"H NMR (300
15 MHz, d,-DMSO) 7.24 (app brt, 1H), 7.29 (d, /= 2.8 Hz, 2H), 7.60 (m, 2H), 7.82
(m, 4H), 10.57 (s, 1H), 12.01 (s, 1H). HRMS (FAB, Mna®) Calcd for C,,H,,N,Ona:
352.0674. Found: 352.0668.

Example ZZZZ:
20  1,5-Dihydro-3-pentafluoroethyi-[1,2]diazepino(4,5,6-cd|-indol-6-one
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15

- -—- PARP Enzyme Inhibition Assay:

The PARP enzyme-inhibiting activities of the compounds of the invention

were assayed as described by Simonin et al. (/. Biol. Chem. (1993), 268:8529-8535)
and Marsischky et al. (J. Biol. Chem. (1995), 270:3247-3254) with minor

20  modifications as follows. Samples (50 pL) containing 20 nM purified PARP protein,
10 ug/ml DNAse I-activated calf thymus DNA (sigma), 500 uM NAD", 0.5 uCi
[*PJNAD", 2% DMSO, and various concentrations of test compounds were incubated
in sample buffer (50 mM Tris pH 8.0, 10 mM MgCl,, | mM
tris(carboxyethyl)phosphine’ HCl) at 25°C for § minutes. Under these conditions, the

25  reaction rate was linear for times up to 10 minutes. The reaction was stopped by the

addition of an equal volume of ice-cold 40% trichloroacetic acid to the samples,
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10788184 () corcehdficH-6f d dndel N P Fr W thertd Qef®Ge £t number was
determined either by MTT assay or SRB assay. For the MTT assay, 0.2 pg/ul of
MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide, Sigma

Chemical Co., St. Louis, MO) was added to each well of a plate, and the plate was

incubated in a cell-culture incubator for 4 hours. Metabolized MTT in each well was
25  solubilized in 150 pl of DMSO (Sigma Chemical Co.) with shaking and quantified

with a Wallac 1420 Victor plate reader (EG&G Wallac, Gaithersburg, MD) at 540

nm. For the SRB assay, cells were fixed with 10% trichloroacetic acid (Sigma

Chemical Co) for an hour at 4°C. After extensively washing, fixed cells were stained

for 30 minutes with 0.4% sulforhodamine B (SRB, Sigma Chemical Co.) in 1% acetic
30 acid (Siéma Chemical Co). Unbound SRB was washed away with 1% acetic acid.
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5
scope of the invention. Thus, the invention should be understood as not being
limited by the foregoing detailed description, but as being defined by the appended

claims and their equivalents.
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; or
@) a pharmaceutically acceptable salt, prodrug, active metabolite,
or solvate thereof;. and
(b) a pharmaceutically acceptable carrier for said PARP-inhibiting
agent.
5. The use of an effective amount of a compound, pharmaceutically acceptable

salt, prodrug, active metabolite, or solvate according to claim 1 in the
manufacture of a medicament for inhibiting PARP activity of an enzyme,

6. The use of claim 5, wherein the enzyme is poly(ADP-ribose) polymerase or
tankyrase.
7. The use of an effective amount of a compound, pharmaceutically acceptable salt,

prodrug, active metabolite, or solvate according to claim 1 in the manufacture of
a medicament for inhibiting PARP activity of an enzyme in mammalian tissue.
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8. The use of an effective amount of a compound of the formula;

wherein:
) R! is:

ilalogcu;

cyano; .
an optionally subistituted alkyl, alkenyl, alkynyl, cycloalkyl,

heterocycloalkyl, aryl, or heteroaryl group; or

-C(0)-R", where R is: H; an optionally substituted alkyl,
alkenyl, ':alkynyl, cycloalkyl, heterocycloalkyl, aryl, or heteroaryl
group; or OR'™ or NR'“R'""Y, where R'™ and R'"® are each |
independently H or an optionally substituted alkyl, alkenyl, alkynyl,

cycloalkyl, heterocycloalkyl, aryl, oriheteroaryl group
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R'is'H or alkyl;
R’ is H or alkyl;
R*is H, halogen or alkyl:
th OorS;
Y is (CRPR®)(CR'RY), or N=C(R?), where:
nisQ0or 1
RS and R® are each independently H or an optionally substituted

“atkyl, alkenyl, alkynyl3 cycloatkyl, hctérocyclog'lkyl, t;ryl, or

hetergaryl group; and

R” and R® are each independently H or an optionally substitt;tcd
alkyl, dlkenyl, alkynyl, cycloaliyl, hieterocycloalkyl, aryl, or
hetcmatyl group; .

ora phannaccutlcally acceptablc salt, prodrug, active

metabolite, or solvate of the compound in the manufacture of a medicament for inhibiting

PARP activity of an enzyme.
ALY

123b



- P

wherein:

R!is:

10 JUL 2003

halogen;

cyano,

an optionally substituted alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, aryl, or heteroary! group; or

-C(0)-R", where R'® is: H; an optionally substituted alkyl,
alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, or heteroaryl
group; or OR'™® or NR'®R!"®, where R'™ and R'" are each
independently H or an optionally substituted alkyl, alkenyl, alkynyl,
cycloalkyl, heterocycloalkyl, aryl, or heteroaryl group

R*is H or alkyl;
R’ is H or alkyl;

R*is H, halogen or alkyl;
XisOorS;
Y is (CR*R®)(CR'R?), or N=C(R?®), where:

nisOorl;

R’ and R are each independently H or an optionally substituted
alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, or
heteroary! group; and

R’ and R® are each independently H or an optionally substituted
alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, or
heteroaryl group;

or a pharmaceutically acceptable salt, prodrug, active

metabolite, or solvate of the compound.
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9. A compound of the formula:
R2
|
Xeo _No
Y
| N \ R!
/ N
4 3
R R® ()
wherein:
R! is: H;
halogen;
cyano;

an optionally substituted alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl group; or

-C(0)-R", where R" is: H; an optionally substituted alkyl,
alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, or heteroaryl
group; or OR'® or NR'"™R"?, where R'® and R are each
independently H or an optionally substituted alkyl, alkenyl, alkynyl,
cycloalkyl, heterocycloalkyl, aryl, or heteroaryl group

R*is H or alkyl;

R?is H or alkyl;

R!is H, halogen or alkyl;

XisOorS;

Y is (CR*R®)(CR'R?), or N=C(R?), where:

nisOorl;

R® and R® are each independently H or an optionally substituted
alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, or
heteroary! group; and

R’ and R?® are each independently H or an optionally substituted
alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, or
heteroary! group;
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where R', RY, RS, R¢, and R’ are each H, R® is not

unsubstituted phenyl;

or a pharmaceutically acceptable salt, prodrug, active

metabolite, or solvate of the compound.

10. A compound of the formula:

wherein:
pis1or2;
R" is H or alkyl;

R" is halogen or an optionally substituted aryl, alkyl, alkenyl, alkyny! or acyl
group -C(0)-R" where R" is: H; an optionally substituted alkyl, alkenyl,
alkynyl, cycloalkyl, heterocycloalkyl, aryl, or heteroaryl group; or OR'™ or
NR'™R'" where R' and R'"? are each independently H or an optionally
substituted alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, or

v e heteroaryl group
R" is H or alkyl; and
R is H or halogen;

or a pharmaceutically acceptable salt, prodrug, active metabolite, or solvate of the

compound.

11. A compound of the formula
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<=>?@\BCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ _"abcdef ghi j kI mopqgr st uvwxy

' " # 3 %
H
OsN=N
\ R15
[y
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18
R iz
R (111

wherein:

R" is H, halogen, or an alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl,
aryl, or heteroary! group unsubstituted or substituted with one or more substituents
selected from halogen, hydroxy, nitro, amino, and alkyl and aryl groups unsubstituted
or substituted with one or more substituents selected from halogen, hydroxy, nitro,
and amino;

R'éis H; halogen; cyano; or an alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl group unsubstituted or substituted with one or

“more substituents selected from halogen, hydroxy, nitro, amino, and alkyl and aryl
groups unsubstituted or substituted with one or more substituents selected from
halogen, hydroxy, nitro, and amino;

R" is H or alkyl; and

R' is H, halogen, or alkyl;

where R, R', R'” and R"® are not all H.

12, A compound selected from the group consisting of

H
H ﬁ \NN\
O /
5 y
OO U< J
N N~ N N
H H H H
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pharmaceutically acceptable salt, prodrug, active metabolite or solvate thereof,
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13. A compound, pharmaceutically acceptable salt, prodrug, active
metabolite, or solvate according to claim 9, having a PARP-inhibiting activity
corresponding to a K; of 100 uM or less in a PARP enzyme inhibition assay.

. 14. A compound, pharmaceutically acceptable salt, prodrug, active
metabolite, or solvate according to claim 9, having a cytotoxicity potentiation' activity

corresponding to a PF;, of at least 1 in a cytotoxicity potentiation assay.

15. A pharmaceutical composition comprising:
(a) an effective amount of a PARP-inhibiting agent that is a compound

according to claim 9; or a pharmaceutically acceptable salt, prodrug, active

metabolite, or solvate thereof; and
(b) a pharmaceutically acceptable carrier for said PARP-inhibiting agent.

The use of an effective amount of a compound, pharmaceutically acceptable

16.

salt, prodrug, active metabolite, or solvate according to claim 9 in the
manufacture of a medicament for inhibiting PARP activity of an enzyme.

17. The use of claim 16, wherein the enzyme is poly(ADP-ribose) polymerase or
tankyrase.

18.  The use of an effective amount of a compound, pharmaceutically acceptable salt,
prodrug, active metabolite, or solvate according to claim 9 in the manufacture of
a medicament for inhibiting PARP activity of an enzyme in mammalian tissue.

19.  The use of an effective amount of a compound, pharmaceutically acceptable salt,

prodrug, active metabolite, or solvate according to ctaim 12 in the manufacture of

a medicament for inhibiting PARP activity of an enzyme.
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20. A compound according to claim 12 having the structure:

F NH

or a pharmaceutically acceptable salt thereof.
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21. A pharmaceutical composition to claim 15 wherein said PARP-inhibiting

agentis

A

Q H

/
N
\
H
or a pharmaceutically acceptable salt thereof.
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