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WD 2004/ 078712 PCT/ US2004/ 005849 | SOQUI NOLI NE

DERI VATI VES AND METHODS OF USE THEREOF 1. FIELD OF THE
WO DMENTI7CN The i nvention relates to |soqui nol i PET/US2004/005849

Derivatives; conpositions conprising an effective

ar @QU%@QN@BE#IWTMQW 1&1{@ YROPS OFBS RO ERFOF

reperfusi on di sease conprising the adm nistration of

an effective anodnEIBLDOF EEEINYHNKEEONer i vative. 2.
BACKGROUND OF THE | NVENTION | nflammatory di seases,
sucTFheamventicdmretates, to ésmlqui:nioﬁne Badvaivesi qompositiding b@npﬂsing an

t yvpi cal | ni.f est el ves as,di sorders di.st
ettt T2 CserancL et i and BeRBHE T ekl gb Sleventing an
1nﬂ§m91aio1§tdis(é5® &%@eﬁ&ﬁ[sﬁonadlﬁe%%%orﬁf)’k‘i’slﬁ?ﬂlecahhﬂm@@&tidﬁ of an

mani f est thensel ves as different ities. However,
effactize ameunt dbendsrmubnelioa feriveliveg nechani sns bet ween

these two types of disorders. In particular,

i nflammat ory di sease and reperfu3|on dlsease can

i nduce proi i | Bt GROUEYD ¢Xi AEIn

synt hesi s mhlch can, in turn, result in production of

cyt nflomingatényelscansadi gmhss auknintlsasolnma, and agrin@uandiabetes,

typ%éﬁgga%ﬁif?$ tl%eénS(e&Qéﬁslals?éggg s),gclgl(ccj: gr%nthé?e?gagstﬁoctégt%gvrgg]reperfusion
disckB80).c., strbRe s Keard NAYE BEd el l:mﬁ@ﬁlf@%hﬁf@b&@hﬁ@ﬁeg #% different
i nfanmatory di sease and in reperfusion di sease

entjtigg.oHoweverheecean\bgtaogunar urtdfféymgcn@@ﬂmémz prwvassthese two

typé%{&x@e&q g.e%n epaarﬁalﬂ npoﬁfagr%f ﬁﬁ%m&: {u#]cy 1%33 Fﬁu% dl(%)@ﬁ? l«ér? induce

profiéRbim oS esyuRkdnd and crlfeh@mmsy@ﬂheam d/hi@]ﬂﬁhf umson radukéase
Szabo et al., 20 Trends Pharpacol. Sci. 19:287- 9%
progugipn of Ayietpmie frep radimaiisuch As mtltl%%ldﬁ AV sHReEKidee SUPi a9dd

sup é%)xﬁ&é%agg%aclSg%rm%egolxgggé{ég? Ba as?atoo'et a1, ﬁ&k 6 79-88, 1996).

et al
CeI The BNGXDiemiyced 188 nt 86519 Ebsei@@iélin imrﬁfmélﬁﬁjl ﬁﬂipaS\i‘@nd in

0Q/ 39070: WD 99/ 59975:. WD - WD 99/ 11649:. W

rePEIS PEAEASHE VG iﬁ%twwg@g tﬁ SanRprYHP fﬁéﬁg\%&f\g@m

synﬁ%fa]sé @liARR}?5AmaQiQh43? PARS @'ﬂﬁ’&@h?{o Bani n%h hedidp in the
Conmun 278: 590-98, 2000; ite et al.

cellameqlm@d dextbpbseryal nogHamoation 2abmpertysipn disease (§zabd et al.,

Treggoolgarm%% sé a&%yggz%?) 1998; Shinkwin et al.

‘308, 1999; and Sori ano et

at . AnNﬁtbéf ef PARGIifhiBRors haldBechld®scriiddin tliwaterS@ e.g., Banasik et
effects associated with adm ni strati on of PAR

al., T nRioki lsms, Pl 565 6h 18P3cud Hagasik el dfole Cellt b BlOChem
138?85‘3@73 fi99$3\?2105§(%3§ﬁ5‘4:, X@%/M@% '\Wﬂ%@/@@éﬁn %g:y@%@@%’;swo

ve Beén ‘previ ous cussed int
99/ eXATPNED 99&13164;5 dNO:99;rd)164@1aWID 6bHa628) WOpRsl/ $ oRsy sde 9p/11311;

WO 0B 22t & SRS, Blopras BN Sty 278:500-08,2000; White
et al., J. Med. Chem., 43:4084-4097, 2000; Griffin et al., J. Med. Chem., 41:5247-5256,
1998; Shinkwin et al., Bioorg. Med. Chem., 7:297-308, 1999; and Soriano et at., Nature
Medicine, 7:108-113, 2001. Adverse effects associated with administration of PARS
inhibitors have been discussed in Milan et al., Science, 223:589-591, 1984.

Isoquinoline compounds have been previously discussed in the art. For example,
cytotoxic non-camptothecin topoisomerase I inhibitors are reported in Cushman et al., J.

Med. Chem., 43:3688-3698, 2300 and Cushman et al., J. Med. Chem. 42:446-57, 1999;
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Med. Chem, 43:3688-3698, 2300 and Cushman et al., J.
Med. Chem 42:446-57, 1999; WD 2004/078712

w2004/ 005849 i ndeno[ 1, 2- c] i soqui nol i NesPEF/ES2004/005849
reported as anti neoplastic agents in Cushman et al.,

: ; o a Lnhi bitors in~H;bata e
ind 311 ARG B9 BB pPRALA AR TR MR BT Wb L. wo
00/BB555 ; ek Heeplkinadhibiors i Xabah es als a0 IMeERsek et al .,
Og, Prep. Proc. Int., 14:163-8, 1982; Wawzonek et
al . ,SYI&W.GS gt isegEneline ogmpyundmive bogn repprierbi Festexample, see

vl TGS I 1 AU 08 g RS o,

59:2808, 188 1;etndai ez, all, BaillaGhdm. She tapanSEL1014B]7, 1388B; Blsedind et al.,
999. Ther.e r.emj ns, ver need in the art for
ArchoPBALe GadRper o [TAEE Erioed: ARpFadati Bgh1. Chém. sect. B,

38B:R33amory di seases or reperfusion diseases. 10
Citation of any reference in Section 2 of this
applhesardmamng, foweveran negihinglsd o farlvampotihds usefud fartomting or

re?énit'or 2 t. g. S%JI\/MARY OF THE.|I NVENTI ON The invention

preyd lﬁlgégkminﬂ (O5F F15515Y P BT EIIRP Y7255 novel substi t ut ed
t et Cagionl dfeny beBas BeSaabh L) e spRdtid R dot an admission that
denonstrated effects in the treatnment or prevention of

the yefesep¢q iRt fdn, cel | death and in treating shock and
reperfusi on di seases. Accordingly, in one aspect the

i nvention includes a conpound of Forrmula I, Fornula
la, Formula Ib3 BUMMARY OFAHEINYENTIONor nul a 13,

‘Formula 22, Formula 37 or Fornula 40, or a
phakbireigeentiosas based de ppt abthe dsdoveryrofmpuelesubstithted eégtfacyclic
1l inol i . Derivative" s.set farth bel ow in
ben o BAAS sal e it A sk ipdfe poimoSap Bifadon of
inflpmeiaticgdeh ebthent iy 6B4tidshbsk and RSk bi0disédseat i ng or
preventing an inflanmatory di sease or a reperfusion

di stecoedipglygincmsjasegct thegppention pecledpsiarmomponnd gf Fernznla I,
i £CH.i h '
Foritl B FolyR B oy BUANFORER P hor ot DL B2 Pormgula 37
or Houmtilaet0, esppledrmatdeically ecteptableadal or hpdlatedtsrete{an 0B quinoline

for. maki ng .an 25 | soqui noline Derjvative of Fornula
DeffV&,thg AirdoT ,%elﬁwrwﬂﬁ%gﬁa}le@@ﬁ?ﬁﬂp&on of thedgyeaffoR- 13,

For Adb drcdRdedmy i b eRtioRls FHAEMHA fordlating oyﬁeventing an
. .2004/078712 PCT/US2004/005849 Rl RS RZ"N7 RS
inflammatory disease or a reperfusion disease in a subject, comprising administering to a
subject in need of such treatment or prevention an effective amount of an Isoquinoline
Derivative.

In a further aspect, the invention also includes methods for making an

Isoquinoline Derivative of Formula Ta, Formula Ib, Formula I, Formula ITI, Formula 13,

Formula 22, Formula 37 or Formula 40.



R7 RBRA x RB RoRg (l, laand Ib) R4 OR3 %UUR8
RR g Ro(ll) O0::xxXR85Rg (Ill) R OR NHR7
WORRG7TRE Rio Rg 13 -3 WD 2004/078712 PCT/US2004/005849

PCT/ US2004/ 005849 R, ORR NHR7 R3 Rg ORg Ra Ry
22

Ry 0
Ro
NH
R7
y
R
R1o °
13



RR O R NHRT RBRO HNRg Ro Ry 37 R ONHR ::/

Rg 5 Ro Ry 40 The Isoquinoline Derivatives can be
wais@d/orsy1t reat or prevent a variety of condi t POIESZNH005849

di seases, including, but not limted to, an

|nflannatory di sease qr a geperfusion disease. 10 The

i nvention al so incl udds phaf maceuti cal conpositions

that conprise am,_effeacti velanmount of an |soqui noline

[ ' Seuti cakly acceptable carrier.

dr treakj ng or preventing
an i nflammatory disease”s0or 3 eper f/usi on di sease. The

i nvention includes an]lsoqul nol i)e \Crlvatlve when
provided as a pharmageuticall Pt-abke prodrug, a
hydrated salt, such as a pharnab gally -4 WO

2004/ 078712 PCT/ US2004/ 005849 ag€eptable salt, or
m xtures thereof. The details of t he kpvention are set
forth in the acconpanying descrﬂbtlon el ow. Al though
any nethods and materials singilar or equivalent to
t hose descri bed herein can 2%16 used in the practice or

testing of the present, invention, illustrative nethods
and 5 materials are ngw destri bed. Qther features,
obj ects, and adwg 2 he invention wll be
apparent fromthe O¢ pt i omnand fromthe clains. In

the specification a apgended g ai ns, the
singul ar forns aI ‘
context clearly™

40

The Isoquinoline Derivatives can be used to treat or prevent a variety of
conditions and diseases, including, but not limited to, an inflammatory disease or a
reperfusion disease.

The invention also includes pharmaceutical compositions that comprise an
effective amount of an Isoquinoline Derivative and a pharmaceutically acceptable carrier.
The compositions are useful for treating or preventing an inflammatory disease or a
reperfusion disease. The invention includes an Isoquinoline Derivative when provided as

a pharmaceutically acceptable prodrug, a hydrated salt, such as a pharmaceutically

-4-
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di ctates otherw se. Unl ess defined otherw se, al
technical and scientific terns used herein have the
W@ 2008/0nFani ng as conmonl y under st ood by one of POF/UB2084/§05849
skill in the art 10 to which this invention bel ongs.
acd%%!abﬁ%iﬁ%ﬁh%ﬁep fﬁ%{reio?at ions cited in this
specification are 1ncorporated by reference. 4.

DETZh¢. BE8aiDESORE Fie@ioOhre BelE ot thMIENIE! 40bbhen yii £8&Btiption below.
nventi on %r ovi des | soquj noline Derivatives according
Ahileugib%ﬂn%t pds andgpatgrials snilaroF agiixalews, to Hersmdeseribpd herein can

be FRUTHYR, drbdtice R et ertion® 1 5,40
© as set f%r |er1 %thceboglt%gv%hgﬁ?ﬁﬁg hge@.?n, @SE%I%%IIO%% aonéJil
mafR@ials(ary neww dlepdribedn Ohutr ifeahrey, obfeephabhd agalgtsofhd invention will
hydrates thereof, . wherein: 20 R5is NHor S; R6is -H
be g%lpa@fl_t %@%}hﬁﬁe’scrwuiog anqj?r@)n_ t’he -C@HQS', In t@g(splegp%ga‘tlpn and the
appeStfddintsCHiR) singular Frlofd s P¥IBE e pii G Tkt
P R NRLLRL2) - o - N Q03Y) o Y0 e plgfd uore %11‘@ SRppRegeary
dictaggsiofheneissr dojesseletinet! othérsviseanll itgvheigel andaseigintifjc feromused
0-5 25 R11 and R12 are independent - hydgogen or, . .
herSigag the QU Hhegping asgpmrigiity RgTsped by nsref SQGHFDHgH fathe art
to Wiith US4 6D Ghgst aKPPatéRYSIDRILILCR &R Med in this specification
heterocyclic amne; Rl is -hydrogen, -halo, -Cl-éﬁo
are agnqeyiporated by yefgeinee. - C2- C10 al kenyl , - C3- C8
carbocycle, -aryl, -NH2, -al kylam no, -C(O) CH,
-C(OQCL-C5 alk -A-B; 5 Ais -SO2-,
113 WHOTS TON OF FHEGN VENDION
-CON(C1-A4 alkyl)-, -NH, -CH2-, -S or -C(S)-; Bis
- C1Tiz1 presarik ynventi@e poydiea ldognipoline Retivatocy ete@rding3s B8rmula I,
For‘r‘h%uj Pa? )é%lrrremla_lg,r ¥<|)1“mu_12|\\¥1} %gl‘mula 1T, Formula 13, Formula 37 and Formula

40 as éet forth below:

R1o R
@
and pharmaceutically acceptable salts and hydrates thereof,
wherein:
RsisNHor S;

Rg is -H or C;-C; alkyl.

X is -C(O)-, -CHy-, -CH(halo)-, -CH(OH)-(CH,),-, -CH(OH)-arylene-, -O-, -NH-,
-S-, ~CH(NRR}2)- or -N(SO,Y)-, wherein Y is -OH, -NH, or -alkylheterocycle and n is
an integer ranging from 0-5;

Ry1 and Ry, are independently -hydrogen or -C;-Cy alkyl, or N, R;; and R, are

-5-
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-(C1-C5 al kyl ene) - NzZ1, 22, -al kyl am no, -am nodi al kyl,

-al kyl heterocycle, -arylamdo, -C(OOH -C(OO (C1-C5
wa@bkdoiy8712 C( O) O phenyl or -C(NH) NH2, each of whCT/S1084/005849

10 unsubstituted or substituted with one or nore of

y haI 9, aI kyl hal o, -al kanol,
tak-eglt(f&%h %%% %1%?5?8 P> “NH2, -CN, - aninoal kyl ,

- amirp gibgliiogkn, -halbetcelt@m& CaRFInaR, -cL£t; GRedi kil -C
- C2- C10 al kgnyl - C2- C10 alyll<ynyr>rl -aryfé-o- en@il/ El} °
carbg¢yeld ami do, - al kyl car boxy, -C(Q OH, -Cl-C5

wft e EORHEIO e IR0 A, e

R
al kyl), - al ky
‘C%ﬁyﬁ Akl - 3L atSk @RYE(S) C3- C8 car bocycl e,

R e LTI Lt
(G1é&8&ﬂk}d¢1@)m‘21% -a@ylaiRRo, Fdnind&MalkiR8 -alRAheterdsifle -311ylam1do,
&h%%% @( &o%%yl) %sg)p%enylar_d%%ﬁgkﬁg@_eg%hich is

unsu@@‘ﬂﬁ@@ o%ulﬁlnlﬁiféd w1th ONEI'or mog'lgf O - COAIKS )?( ﬁlxro’ (%’Kﬂggalo

-C10 al kyl, -C2-C13 al keny eter oc
-alle?alpb odwllamma, aln}gdl oxy, NXOZ2-N Ho; ((CN aﬁnmaiwlemnodngl

-hetell)é;)ngg Enlangl% %(%0(3-}9 -lélécg;]@aj( ylily%@é @Fg/ny -aryl, -benzyl,

-alkyT)do; e MyErb@ S@@ED}NH& -C8 i1 k- @@)@h(@lscs alkyl) or -C;-Cs

unsubsti tuted or stituted with one or nor

alkybnz@_ﬁl<@(§n1€y|a}kyl),ha|o -al kyl hal o, 25 -al kanol

-al al .

i gmkg ky7l Y %@@?%@%ﬁd?eﬁn&ﬁlg %I‘Efg?ﬂ Pk‘s‘&,‘ho"y’
'O%@C@ﬁQYBgKQ@Jolaik}f;ZﬂE%’ﬂlam k@i’fﬂloo, 81'14@1‘1%%:1@85@@6@%@}/016, -aryl,
NP F B - EOIR 5 S CHGERN(E: s allyl), NO, or -A-B;
andPdiMyseH8s (gl\(l%z,ﬁ%leSR _l%é}/ﬂ{g) or BQS é\i}\lﬁlatﬂﬁl éédl%&gn

i ndependent | Hor -
unsébstS@zﬂéﬂ)szH- -fN)HQGb,S-iNH(E@HH-WQ h-(be -OC(Obr €@NHO-,

3) er e Z nd Z4 are
‘COIGglepgﬁ)&\gﬁlﬁﬂ AN A RS $k‘3¥|' ich is
unSEb§t@1t@10aqkypr @L@l%ll&ﬁyledlewréd;cwecpcg BRbEcycl, -aryl, -NZ,Z,,
roxy or - X Z4 are taken

-(Cy 6?g éllw&ne%/ -D 61 nﬁlllsyllaétl@é,o@worlwlkyéwalkélhemi ogyclez farglaghido,

CEPRIBORSE é’ﬁ@%ﬁzr c@@%ﬁéﬂ@%% %&ﬁg‘ Gt Men 1

unsuﬁ}ﬂ(tﬁﬂcbl of ﬁi‘ﬂ'&bltmted with oMo R0A 7872 - @ﬁﬁkjal&ﬁ%/ Q@584 8o0,

NH-. -S or - CH(NRI1RL
kg b R, A dr oo giPs Mk T, -Priraato, aadidkAer

-he@%fgé&%}% e, %1' é %ﬂ CH.@l, Eﬁ(lenyl (%,Z-é:llo%ll%}nlflﬁ néﬁjyl -benzyl,
-alkylamido, alkylcalboxy, -C(O)OH, -C;-Cs alkylene-C(0)O-(Cy-Cs alkyl) or -C4-Cs
alkylene-OC(0)-(C;-Cs alkyl); and

Z, and Z; are independently -H or -C;-C)g alkyl, which is unsubstituted or
substituted with one or more of -halo, -OH or -N(Z3)(Z4), where Z3 and Z, are
independently, -H or -C;-Cs alkyl, which is unsubstituted or substituted with one or more
of -halo, -hydroxy or -NHa; or N, Z5 and Z, are taken together to form a heterocyclic
amine; or N, Z; and Z, are taken together to form a heterocyclic amine.

In one embodiment, X is -C(O)-, -CH,-, -CH(halo)-, -CH(OH)-(CHj),-,
\ -6-
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car bocycle, -aryl, -NzZi1Z2, -al kylam no, -am nodi al kyl,
-al kyl heterocycle, -arylamdo, 5 -C(O OH,

WO ZOPB7(Ll - C5 al kyl) or -C(O O phenyl, each oPCTHIE2004/005849
IS unsubstituted or substituted vvith one or nore of

= I Kyl - hal -al kyl h -al k
-CH&&}P@’ Dﬁa %}{k&p t -f? "CH@B%/L qug%p ﬁggplp(y}teger ranging

fromfdsnodi al kyl , -heterocyclic am ne, -Cl-Co alkyl,
- C2- C10 al kenyl , -C2-C10 al kynyl, -aryl, -benzyl,
- al Ihyhlmﬂl@@mbOdim@rltdéliﬂ}@ﬁCw alRyl, 66,-Cyg alkenyl, -heterocycle, -C3-Cg

| k - | kyl -C5 )
carBp G by Zacplie Ry rer ey alicbe el eevlgmido.
-CRYORA @I(-u)@&Z{ -09 Q]R:yl&'o‘i‘ @(Cﬁ)@ Rglli@f%g %aapgf Whidh is @ﬂsubﬁﬁﬁfed or

one of R10 i s other
subsHiviechytth oge AL npHeeof; - Qv(éht@nﬁkﬂD,sbalpeJraélt}é@l@,oaléianol -alkylamino,

f Rs .R7
fgROU02, 1oL A diot] Mrinod e afffeeblyctio Tl ;058 S,
-Cﬁ@loteﬂkfallyﬂ E}’-@H@i&%ﬁlg}lh—ﬁf}@%enz}zﬁh@ﬂ{@laﬁléd85alk§lch}ﬂ)0&§/ o) 1-Cs
is - or al ; 1S - - -

alky@pfdr(rgpé@ -Ci-Conikighgy- @@qg)alkylem@@@qfcapy pBFe- - 0-

- N , @Y) wher e| nyYis
l_llnarf\?»—}%rem-b-a yl'he e%oc;%’fi and n |s an integer

r angl afurtheo mmBedimert, bt keast ot 2f Ry R4, RIePLRIERE, IRy and Ry is other
h-g\&g[o en or -C1-C9 alkyl, or N, Rl1 and R12 are 25
thap Ayayp Ygether to forma heterocycllc amne; RLis

- hydrogen, -halo, -Cl1-C10 al kyl, -alkylhalo, -C2-Co

al kenyl, -C3-C8 -7 WD 2004/ 078712 PCT/ US2004/ 005849

car Bbe yvkertion dsytelateNidz, congouyiaef feopulaCla)) OH,

-C(OQC1-C5 alkyl), N2 or -A-B; A is -SX-,

- SO2NH-, - NHCO-, -NHCQ\IH— rCO, -C(OO, -CONH,

CO\I(ClC4aIkyI) CH2 -S- or -C(9S)-;

R

R1o

(Ia)

and pharmaceutically acceptable salts and hydrates thereof,
wherein:

RsisNHor S;

R¢ is -H or C;-C4 alkyl;

X is -C(O)-, -CHy-, -CH(halo)-, -CH(OH)-(CHy),-, -CH(OH)-arylene-, -O-, -NH-,
-S-, -CH(NR;1R2)- or -N(SO,Y)-, wherein Y is -OH, -NH, or -alkylheterocycle and n is
an integer ranging from 0-5;

R11 and Ry are independently -hydrogen or -C1-Cy alkyl, or N, R;; and Ry; are
taken together to form a heterocyclic amine;

Ry is -hydrogen, -halo, -C;-Cyg alkyl, -alkylhalo, -C,-Cyg alkenyl, -C5-Cg

-7-
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B  is -Cl-Co alkyl, -C2-C o al kenyl, -heterocycle,
-C3-C8 carbocycle, -aryl, 5 -Nzi1z2, -(Cl-GC5

w@bdoghested - NZ172, - al kyl am no, -am nodi al kyl , PCT/US2004/005849
-al kyl heterocycle, -arylam do, C(O)()—| C(O)O(Cl C5

al kyl ), O phenyl or - C(NH) NH2 S .,
Caﬂtmalsstarﬂql%%z,o%lk%la%tqa (AR Bl 5 ity R ot 4B

-O alying. - . olg -,

- al ‘éc% ﬁé M mgr 0153&,6@- N&ﬂbb‘ﬁﬁ] @%\’L @k dasl)}?n oca(l)lljﬁ
—CONQﬁlr(bzdalhy]k-yl-NH ,h€HeY, 68y@l-CES)am ne, - Cl- CI o al kyl ,

y]ISaFFi? I&SO 21}{% kg}qCéﬁ)C 0 a kﬁ/e%%/ ar %l Pg bocycq afyl
—NEZLW k@f"@5 %96%)(-@2& }Kéﬁh)n)o()fagzun&h&ﬂx% -alk?gheterocycllgg

Kyl ene-

kyl
-arsézmmai@)@}i ﬁa@)&e@m@ glkylhy@(@g@fphenﬁaql oC(NHWHD)@gch of

whlgﬁ &sewr\llgBUt&.a ZL@’&PW#&,‘@&% one érr 1§r]1|ore otk—w %salkﬁ? E‘c]dg

-alkyﬁialwl AIhS), -tk £k, -hy &0y ONGs, G8Hal KW, ) aminoalkyl,
@L (C1-C5 alkyl), N02 of -A-B; and at |east one of
—arrm_odl yl, F@terp@ychmmmrﬁg -CrRG10ik R & GSroathsay!. tGegk o alkynyl, -aryl,

—be\l;%% 3&?@2@9 %1ky@%o&y %%%HCM%Z/@&'W(CI ! aikyl) or

-C-MNRkyled3HIC(05-8,-0F alk@)S) - ; B is -Cl-C10 al kyl ,

i grzgf 12. %!zkegﬁl, " he%%gr%géq%@qieé}q]@) x&%églo Cﬁ/aio -hydroxy,
d o -ar
O gé‘r y%’h%pl&n‘tl-c,%?hi}? mﬁwﬁldooaj c(; @detl%g/ﬂ @?m &rbocycle, -aryl,

-NHL( O) O phenyl or - C(NH) NH2, each of whi ch i's

R B 25 RS 5 A QLS G for--5:an

least dhK¥F RW RBO |3 -1y B OXY R 'o{\@?o is otid2 than@drogafi noal kyI
yc

- am nodi al ky - het er oc Ic amne, -Cl1-Cl0 al ky

- CZAGE_ES@d KSNH-, ¥HCR hllfl@(ayﬁ- -Chr 190-. Q6| C(@BO-
bo Cl-C5
CORS Vi @y@?&‘dﬁf@ By LR
aI SBhﬁnigl @él(a‘myl &@2'@5&1%&?{110 )h,eice&bk t@/clél Cﬁ@glcaZBo@rcR: -aryl, -NZ,Z,,
i ndependent or - a
-Cuksg M{?ydza ralkglapanq, ryppgd w?lliﬁ-% ﬁ@FerWP@ ofrylamido,
< DE%ES@%@%F‘%;C%‘ WF). - EfOIQPRER of CNI N, B0h of which is
unsubgitist ot sttstitued sithshé dumert afi -Oh(GAEs dkylyohelo3allgflhalo,
-hal o, -h dro or - X N, .Z3 and are.t
Al TR e N Ot 8 iy afi S
-het%?oc%ﬁc Eﬁh&%ﬂ ¢ oagtanen, 09-d; game%e&zecg F/p -@F, NBenzk1)

one “enbodi ment, is -C(O

alky i) IGHEFboxy. -C(OHOBH) Caky Rllytsne- CE@D-Chid alld) onrCr-Cs
alk}(}@gé—@&?(@—cs aﬁ@y s eip nis an integer ranging from

Z,, and 7, are independently -H or -C;-Cjg alkyl, which is unsubstituted or
substituted with one or more of -halo, -OH or -N(Z3)(Z4), where Z3 and Z, are
independently, -H or -C;-Cs alkyl, which is unsubstituted or substituted with one or more
of -halo, -hydroxy or -NHb; or N, Z; and Z, are taken together to form a heterocyclic
amine; or N, Z; and Z, are taken together to form a heterocyclic amine.

In one embodiment, X is -C(O)-, -CHz-, -CH(halo)-, -CH(OH)-(CH>),,
-CH(OH)-arylene-, -O-, -NH-, -S- or -CH(NR11R2)-, wherein n is an integer ranging
from 0-5.

-8-



10

WD 2004/ 078712 PCT/ US2004/ 005849 | n anot her
enbodi nent, B is -Cl-Cl0 al kyl, -C2-Cl10 al kenyl,

WO b@umrgieycl e, - C3-C8 carbocycle, -aryl, -NZ1ZPCT/US2004/005849
- al kyI am no, -am nodi al kyl, -al kyl het erocycl e,

an%%gwpé‘gé’%ﬁ?ﬁgf Z% allgyclt 1UC%S% elpﬁlr 9l‘[csaterocycle: -C3-Cs

cartﬁ)'dfidél- e AM7h halkgRndio n&hﬁlodfalkpla&yﬂ@&ra&;kyd Yarylamido,
- hal o, -aIkIhan -alkanol - al kyl am no, - hydr oxy

-C(O)pi, C(@@ Ci A Alled) Rfy'IC(O)@Tﬁhﬁ’@db eackyf Whlﬁb‘ls @P@WE‘W@ or

C n
o H5 Okl 6, S Mg 2 B8 i,
-hyd16iy,C51 Ozall‘KMl; emlﬁnﬁ(llﬁ)ypuﬁﬂ;mﬁﬂlaﬂi}ik,yhet@focyﬂle fhine, —Cl—Clo alkyl,

al kyl ene-OC( O) - al I n anot her enpaodi
-Coo plemfler %m&é@ﬁyl rEH"YIa '?e&?i’lheﬁl Bé?ﬁ}k%ﬁ rAdylcarge XM aGasls

g _ 10 i s other
Ol O Gy o Gl SR B e

i | [ Tnshoder mabedrhmdt’ ReRisirdBydangenX i n a conmpound of

for atﬁqka are s set fﬁ%@%@;&,%ﬁ&mw,ligg%l{m

is ofhgﬁﬁﬁﬁ)h&r@ - NH O NH-NH NH-S NH
: NH N(S®RY) S -C(Q- S -CH2- S

CI-I(]MI@@)HbOSlm@H(m-(S@ﬁ)H -9 WD 2004/ 078712
PCT/ US2004/ 005849 R5 X

In other illustrative embodiments R’ and X in a compound of formula Ia are as set forth

below:
R’ X
NH -C(0)-
NH -CH,-
NH -CH(halo)-
NH -CH(OH)CHy)x-
NH -CH(arylene)(OH)-
NH -O-
NH -NH-
NH -S-
NH -CH(NR'R'?)-
NH -N(SO.Y)-
S -C(0)-
S -CH,-
S -CH(halo)-
S -CH(OH)(CHz)n-




S-CH(arylene)(OH)- S-0- S-NH S-S S
-CH(NR11R12)- S -N(S @Y) The invention also rel ates

wao o00gomounds of Forrmula Ib: RL RS R2 Rs R7  IR3I/B&2084/005849
R3 R o Re (I b) 5 and phar maceuti cal ly acceptable

salts and hydrates ttereof;—whererm—Rs—+s—O;—N+or
S, R6is -HB Cl-C4 alkyl; Xis -0(O-, -CH-,
'LH(naJ 0) 'Lzl'l\u_l)'\bHZ)ll', 'G_VG_I') Glylpllp S

-NH, 10 -S—S - CH(NR11R12) - jor -N( sorm{)(alymeb(@m Y
s =CH—NH2—or—atkythetero¢yete—and—-n+s—aninteger

rangi ng fromY-5; R11 and R12 are independe.ly

-nydroge“ oFf c1-c9 4l |/\I|, ofFN_Rl1 and R12 are

taken togeth& to forma heterocyclic am nggyRl is -

hyerogen—-halo—-Cl-Clo alkyl -alkylhalo, -C2-do

al kenyl , -C3<C8 15 carbocycl e, -aryl, -NH2, ¢_
——alkylamino, -CLOOH -C(OQCI-C5 alkyl), N or

-A-B; A igs -S@-, -S@NH-, - NHCO-, %)CO

_r~(n\n, -OONH-,_- CON(CI-CAlal kyl)-, - -CH2=, -S

-(S)-; Bgis -Cl-Ao alkjl, -C2-do al} ]
-hptprocvcl e, -C3-C8 carbocygcle, -aryl, %W%

2004/ 078712 PCT/ US2004/ 005849 - NZ1Z2, - (C1-C5

al k¥heme}niAla) relatiplcdmipoonds-EForadiadbky!

-al kyl heterocycle, -arylamdo, -C(OOH, -C(OO (C1-C5
al kyl), -C(O O phenyl ROr - qSNH) NH2, each of

by -

and pharmaceutically acceptable salts and hydrates thereof,
wherein:

Rsis O, NH or S;

Rgis-H or C1—C4‘a1ky1;

X is -C(0)-, -CHz-, -CH(halo)-, -CH(OH)~(CHy),-, -CH(OH)-arylene-, -O-, -NH-,
-S~, -CH(NR1R12)- or -N(SO,Y)-, wherein Y is -OH, -NH; or -alkylheterocycle and n is
an integer ranging from 0-5;

Ri1 and Ry, are independently -hydrogen or -C;-Cy alkyl, or N, Ry; and R;5 are
taken together to form a heterocyclic amine:

Ry is -hydrogen, -halo, -C-Cj, alkyl, -alkylhalo, -C5-C, alkenyl, -C3-Cg
carbocycle, -aryl, -NH, -alkylamino, -C(O)OH, -C(0)O(C;-Cs alkyl), NO; or -A’-B’;

A’ 18 -SOy~, -SO,NH-, -NHCO-, -NHCONH-, -CO-, -C(0)O-, -CONH-,
-CON(C;-C; alkyl)-, -NH-, -CH,-, -S- or -C(S)-;

B’ is -C-Cyg alkyl, -C,-Cy alkenyl, -heterocycle, -C3-Cs carbocycle, -aryl,

-10-
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whi ch is unsubstituted or substituted with one or nore
of -O(C1-C5 alkyl), -halo, -alkylhalo, -alkanol,
w0 alokmalmi no, -hydroxy, -NO2, -NH2, -CN, -an POHRDUR3004/005849
-am nodi al kyl, -heterocyclic amne, -Cl-Cl0 al kyI

'Nzﬁkﬁfia&a A5Rhg) R e il el efrocyele
'”ﬂ%‘?ﬁﬁgc% Oc?%}o gl‘ 5|ﬁl/ﬁyl) %R(?)O%h Qzl or —C§NH&NH2, each of

whighd's Rll@baﬁat@tqdmg plestitiead Iwyth dmy or ogenof ‘Oréﬂ? QC5 aliyBr dnalo,

Cl- k - C1-.C10 al k C10
iy L oy oy AN RpBincalis],
amlab&mk - ﬁ@erocﬁli@)&ﬂﬂne -G @&1@;& &,-a dgkﬁ\lkényl -Cp-Cio alkynyl, -aryl,

oC(O (Cl-C5 al or -A-B; an | east one of
eyl Y BRI ED, (IO, RLo Ch Skt nerCOREHCCs alkyl) or

~h SOZ NH, -NHCO, -NHCONH, -0-,
cr %1%91%%%?8@ (CC%Z PBD conk, - CON(Cl- 4 al kyl ) -,
- NHRL RLR2, R, 33, Ry and® Share m&EpeBdélﬁl}r -‘Eﬁzd@ggn ahkllkél -hydroxy,
- C3-C8 carbocycl e,

§2 ﬁ(ﬁzken - het erocycl g,

“OAGiris alkyNz 1ot 1o allpibratiss] CkyC@ﬁ?eq alkgnyyp Cs- C%elqaghogmlﬁcaryl

-Ngam nodi al kyl, -al kyl heterocycle, -arylamdo, C(O COH,
-C(O)O(Cl-CS al kyl), -C(O O phenyl or -C(NH)NH2, each

-allgyfl amvbrioc HC(IOS OH S (EX(Chi s etk yby, -QUGHNCi-aks atkyl)i, NO,ameAdB; and at

leag{gﬂnﬁ éﬁ%ﬂ’ 19 %ﬁ%ﬁ%ﬂ,ﬁ%@ 9 Oh%(? ]gl ler tk%lgé%/yld?%qg “CN

- amangasdy| ﬂsozmn nqu@bk,\/JNH@@NfﬁeIcﬁr aes - 0@((@?0 R&0)0-,
- C1- C10 al kyl, C10 al kenyl, -C2-C10 al k
-CONHy COM)@'IZC% alkyl) a’rNH;I’r aﬁEH:IOS Oa’rCR()SDf;ar boxy, - C( O OH,

élcixl?lqgnel %ﬁ S gel e%l rheRiels, %t S bgte, -l NZ.Z,

-(CirGependeMNAZ,, Falkylanflo, Cé{ﬁm@ﬂkﬂd{yl —‘M’Idyﬁfétdrﬁcycle alylamldo
nsubstituted or substituted with one or nor

COWALs COB (61-Cs jikah) (4 O-ptvaryborz8 (WRANEL. eack Oésvhlch is
unsuB4GREADGE Q&ﬂsﬁtutecﬂvﬁ on&dr fidr ﬁik—ﬁ (Wl glEyle-P%lo, baflkylhalo,

unsubstituted or su stltute th one
-alkanal, ealkylhgmrooﬂ%mx;e NN, M{QNCM’raﬁmmbamM&aﬁnmc&kﬂhyl

eSS el CoGeeHBE. 15 o AlheR g GOy s Bk
-all@'ﬂﬁnﬁl@b%ﬂig'_lﬁg%oxy, @(@)0@(, Q1-Cs afidfene- c_@jbh@ @5 alkyl) or -C;-Cs

CH(OH) - aryl ene-,
alky]@H( €)- Cﬁ allyBt @ich n is an integer ranging 30

;Lg e%—,%n %oé{? en%?“;:ﬁg I Iég}.?éﬂfmg)(lk Pl’chlgwr_xsa?ﬁutu ed or

subaﬂ1ﬂaeeralydz1¢h olesrahoes Healo, -OEBoCN (@;(chwﬁéle 7328, are
-Nz1z2, -al kyl am no - am nodi al kyl, het erocycl e,

mdegﬁnfjplgh,i did or =6y diyL, Wy @u@@y_bs@gltgi ckl)ﬁu%stgpted with one or more
of —h%,o)hgdﬂﬁ?rb\fl N Hg:acﬁrN,OZ3 éﬁ{al Z%r}ﬂé fiken to gether to form a heterocyclic

amine; or N, Z; and 7, are taken together to form a heterocyclic amine.

In one embodiment, X is -C(O)-~, -CH,-, -CH(halo)-, -CH(OH)-(CH>),-,
-CH(OH)-arylene-, -O-, -NH-, -S- or -CH(NR;R5)-, wherein n is an integer ranging
from 0-5.

In another embodiment, X is —N(SO,Y)-.

In another embodiment, B is -C;-C alkyl, -C,-Cj¢ alkenyl, -heterocycle,
-C3-Cg carbocycle, -aryl, -NZ;Z,, -alkylamino, -aminodialkyl, -alkylheterocycle,
-arylamido, -C(O)OH, -C(0)O-(C;-Cs alkyl) or -C(O)O-phenyl, each of which is

-11 -



- 11 WD 2004/078712 PCT/ US2004/ 005849 wunsubstituted
or substituted with one or nore of -O(CLl-C5 al kyl),
wo bako78712al kyl hal o, -al kanol, -al kyl am no, -PEOUS2094/005849
-NO2, -NH2, -am noal kyl, -am nodial kyl, -heterocyclic

un%@wﬁiﬁﬁ O%QWCSftffuted bh; byp O mé’ﬁ(?ﬁ&ﬁf@o& alk%k ﬁa@a reRpalo;
-alka(ﬁlal %kﬁaﬁﬂﬁ@ nﬁyﬂ@sq\l@} Kﬂllnoélk%/l Qmﬁédmlkyl —hete1ocyc11c

kyl ene- OC( 1 ky 17 Th anot her enbodi ment
ammb, R2- @roalkw,dﬁogém alkbmyla—(bu@io brynghbay], Resnizyl, salkylemido,

-2l 8?1’% r‘%‘g'gé ?lkVR%“8‘?30%%%55%@?“@?&%%@%‘?& (-c.-c;

5 alkyS2NH2-. 10 In another enbodiment, R5 is NH In
anot her enmbodiment, R5 is S. In yet another
erbbuanasiar enf®dimeno Ri-Ry fielhydrogaRi ve enbodi ments RS

pel e FPuRs AP S EPR AT ) REE R By by b Ry
is otkBaYhEREYHOH) - O -0 O -NH O - 35 CH(NR1IR12)- O

-N(S Q2Y) -12 WO 2004/078712 PCT/ US2004/ 005849
|1 | s epedmbediosnipn Suh d2O0ufor EDPMia- | b are set forth

10 bel %nthe!}“én{B%dlment, Rs1s NH.

In another embodiment, Rs is S.

In yet another embodiment, Rs is O.

In illustrative embodiments R and X in a compound of formula Ib are as set forth

15  below:

X

z,

-CH,-

-CH(halo)-

-CH(OH)(CHa),-

-CH(arylene)(OH)-

-O-

-NH-

S-

-CH(NR"'R"®)-

] OO0 |0 0|00 |00

N(SO,Y)-

-12-



0 Rg R o Rg Conmpound R7 R3 RO Rio
22b -H -Owve -H -H
w0 Give/o7922e -H -Me -H -H 22f
-COCH -H 23a -H-OH-H-H 23b -H-H-OH-H 23c -H

1

22a -H -H -H -H
22c -H-H-OMe -H 22d -H -H -H
“H -COOH -H -H 28gI/us200405849

1 et e Epopbics bpin e urcogthy oo n1

25e -H -H -(CH2)5CO0H -H 26a -H

- C(O) NH( CH2) 3- N- noi phol in
-C(O NH(CH2)2-COOH -H -H
-13 WO 2004/078
i m dazol e) 26d -H
pharmaceutically &
Addi ti onal

-H -H

&) 4coH - H

& -H-H 26b -H
126c -H - C(O) NH(CH2) 3- N- (1, 3-
RCT/ US2004/ 005849
y2-NMe2 -H -H and
3 Fid hydr at es

t her eof . onpounds of Fornul a

Ih are set forth bel ow npound X RO 31

-NH -H Re

Rio Ro
Compound Ry Rg Ro Rio

22a H H H H
22b -H -OMe -H -H
22¢c -H -H -OMe -H
22d -H -H -H -OMe
22e -H -Me -H -H
20f H -COOH -H H
22g -H -H -COOH -H
23a H -OH H H
23b -H -H -OH -H
23c -H -H -H -OH
25a -H -H -(CHy)4OH -H
25b -H -H -(CH;)sOH -H
25¢ -H -H -(CH,)¢OH -H
25d -H -H -(CH,)4COOH -H
25e -H -H -(CH;)sCOOH -H
26a -H -C(O)NH(CHa)3-N-morpholine -H -H
26b -H -C(O)NH(CH,),-COOH -H -H
26¢ -H -C(O)NH(CH,)3-N-(1,3- -H -H

-13 -




34 -N(SQBH)- -SO3H 35a -N(SO7/NH2)- -SO2NH2  35b
- N[ SO2NH( CH2) 3 - S2NH( CH2) 3 (N- nor phol i ne) | -

WQ boomorgiinnd! i ne) 40a -S- -H and pharmaceut i caPCHUS2004/005849
accept abl e salts and hydrates ther eof . The invention

l 2t ac + mnda n'F | - |I- PA O Ra Yoy

P |
al DU rCI tCS U0 .aunpu'unup Qf Ilul [ SN | TV O T TRC

R7 R RL R O 10 RI0 R&U azﬁle 2004/|078712

P us2004/ 00584 (TT)..and pharmaceuti|cal Ty
table sH ts|and WP et &nf, | wherdin: R isH

-H or O -C4 alkyl; 5 RL i s -hydrogen, -nai 0, -CI-Cl0
ancg H%%ngg%ﬂq{chﬂgl Q@c]e tabfe%ﬁgglpd @Ldf;ﬁ@y hereo%:3 "0 oH,

-C(O)(XClCSaIkyI) NO2 or A' B'; A' is -SO2-,

- S oM IR ES s ef B I ke iy
-Cl -Cl10 al kyl, -C2-C1D al kenyl, -heterocycle, -C3-C8
carbocycle, -aryl, -NH2, al kyl am no,

-am nodi al kyl , -al kyl heterqgycle, -arylam do, -C(O OH,
-C(O 0O (C1-C  al kyl ) Ehenyl or -Nz1Z2; R2,
R3, R4, R7, R8, RO @i ndependent |y

- hydrogen, -halo, - 4O (C1-C5 al kyl), -C1-C10
al kyl, -al kyl hal o, Fkeqyl , -C3-C8 carbocycl e,
-aryl, -NH2, -al kylam no, C(OQC1L-GC5

al kyl), -0OC(O (Cl-C5 al kyl ) x—N A-B; 15 wherein
at least one of Rl, R4 and R10 | er than hydrogen;

Ais -SQ2-, -SA2ZNH, -NHCO, -N N -0-, -CO,
5 -0C(O-, -C(O0, Re
Compound X Ro
31 -NH- -H
34 -N(SO;H)- -SOsH
35a -N(SO,NHy)- -SO,NH,
35b -N[SO,NH(CH,)3 -SO,NH(CHa)3
(N-morpholine)]- " (N-morpholine)
40a -S- -H
and pharmaceutically acceptable salts and hydrates thereof.
The invention also relates to compounds of Formula II:
R4 0
R R
3 N / 6
Ry
' 0
R, Q Rg
0
10 Rio Ro
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-CONH-, -CON(C1-4 alkyl)-, -NH, -CH2-, -S or
-C(S)-; Bis -C1-C10 al kyl, -C2-C10 al kenyl,

WO b@torsyeycl e, - C3-C8 carbocycle, -aryl, -NH2, PCT/US2004/005849
-al kyl am no, -am nodi al kyl, -al kyl heterocycl e,
-arylam do, -C(O) OH, C(O)O{ClCS 20 al kyl),

-C(O) O phenyl or -Nz1z2; andr1 and z2 are
i ndependent|ly -H or -Cl-Cl10 al kyl, which is

and B pSeTUtGRITIAGsED ablarsals Kit xiralps hewsb or nore of

whefd@h.0, -OH or -N(Z3)(Z4), where Z3 and Z4 are
I'ndependently, -H or -Cl1-C5 alkyl, which is
uns Psd +H ut €édConlkslbstituted with one or nore of

- hal - hyd - | d k
M e S R O AR a1 s AT O
cal%gcﬁ‘i@ éﬁtqgfﬁogﬁ(&ﬁ%m&o Cf(ﬁija )@'ﬁ@C@? L gl)am%l -A’-B:

I'n “one e , I's a heterocyclic amn
anotAies -pho8Daihit,, WC@—,aNﬁ(XDNHI— C]Ch SEIOHO-,ab61d T,

O R asL- Bt s B T - S35 car bocysl e
-ar )H is '@)“—'@m aﬂ@h kEL—@% Qlﬁenyl%@e%ycle @3%8CX@30HC(.8516 -aryl, -NHp,

al ky
alkyNH@@]NHammO@i@lkyl @tlel@Ierocm}\n-arylanndm\iC@)Qﬁ &F)DY(C1-Cs

Q(S)-; -15 WO 2004/ 078712
Ak OS2 B © - o1 Gro- a) kyl, -C2-Cl O
al kmm:a R‘4hk'; @'8 RQ/Q{CERM) a@nﬁgp&ﬁéﬁgcmﬂﬁ)gen alh}ﬂo, hyNhEBgy,

am no, -am naodi al ky - al kyi het er ocycl e,
-O- (Qnd &b ; CL-@( eyl all@(ll@l@ Cefacalkenity1Gs; Cg carbocycle -aryl,

NELEAS B on Bl sy e T g yohor 45

whm:dm h]tylelatsmgﬁmof H‘néi jand &1 isarnheltisan hyelrageas t o conpounds
SLJ%E‘E{; P Icééigql\{ﬁ aéﬁgﬁtd:bﬂ\é@g&@ Fiﬁd E@d’r glt(%@ sl
-CORe1-edfON(C,-C; alkyl)-, -NH-, -CHs-, -S- or -C(S)-;

B is -C;-C)g alkyl, -C,-C¢ alkenyl, -heterocycle, -C3-Cg carbocycle, -aryl, -NHp,
-alkylamino, -aminodialkyl, -alkylheterocycle, -arylamido, -C(O)OH, -C(0)O-(C;-Cs
alkyl), -C(O)O-phenyl or -NZ;Z,; and

Zy and Z, are independently -H or -C;-Cyg alkyl, which is unsubstituted or
substituted with one or more of -halo, -OH or -N(Z3)(Z4), where Z3 and Z4 are
independently, -H or -C;-Cs alkyl, which is unsubstituted or substituted with one or more
of -halo, -hydroxy or -NHp; or N, Z3 and Z, are taken together to form a heterocyclic

amine; or N, Z; and Z, are taken together to form a heterocyclic amine.

In one embodiment, B is a heterocyclic amine.

In another embodiment, B is arylalkyl.

In still another embodiment, Ry is -hydrogen, -halo, -C;-Cyq alkyl, -alkylhalo,
-Cy-Cyp alkenyl, -C3-Cg carbocycle, -aryl, -NHo, -alkylamino, -C(O)OH,
-C(O)O(C;-Cs alkyl), NO, or -A-B;

A is -SO,-, -SO,NH-, -NHCO-, -NHCONH-, -CO-, -C(0)O-, -CONH-,
-CON(C;-C4 alkyl)-, -NH-, -CHy, -S- or -C(S)-;

-15 -
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wherein: Xis -CH2- or -0-; R2 and R3 are
i ndependently -hydrogen, -halo, -alkylhalo, -hydroxy,
w0 ®0187C5  al kyl ), -C1-C3 al kyl, -NO2, -NH2, PCXONKEN4/005849
QQG1(H®C1%awworw QQOQCSww

1s Cls@)lqagl ndepeHﬁin E&lﬁ@@é&{y@ e?gigr@gcagbwcle aryl -NH,
- C | e
alk NS PGB S SRR Y ARIOE RO, . o
-C(Qka(&he(E; alkd), k¢(@)G-pbgnyd amhﬁz:ﬁlzkyl -am nodi al kyl or

20 -heteroc each unsubst d or_sub ut e
o T b s YR eaimeRe i AR 0RR bl RERARORS HG oy R B0 R
is oPHERS ggﬁntly -hydrogen or -Cl1-C8 al kyl, which is

unsubsTituted or substituted with one or nore of
- hydr oxy or -NzZ3Z4, V\,here 23 and Z4 are independently

d or

subdbs FTFRTPh i bt GO po i RS RS, or
N, Z3 and Z4 are taken together to a heterocycllc
amne, or N, Z1 and Z2 are @5 taken together to forma
het erocyclic am ne. |n oneg||enbodiment, -X- is -CH2-.
-16 WD 2004/ 078712 PeHY 849 In anot her
enbodi nent, -X- is In ong enbodi nent, R8 is
hydrogen and RO is 1l n apot her errbodl ment, R8 is

-A-B and RO is hydrogQge ¥onenenhqdi nent, either R8
i's hydrogen and R9 is -A—B or K Egand ROis 5
hydrogen. I n one enbodlnent X are
hydrogen and R2 is -A-B, vvherein -NHC(O)-. In

anot her enbodi nent, R2, R8 and R9 are\ hydrogen and R3
is -A-B, wherein Ais -NHC(O-. 10 Ir%still another
enbodi nent, R2, R3 and R8 a@iphydrogen and R9 is -A-B,
wherein Als-SOZ or - In a further

enbodi nent, at | east one of R2, R3, R8 and RO is not
andhphy wgesyticalisacreiabls el andrydiate1i8erepkl at es to

whé@mpounds of Formula 13:

X is -CHs- or -O-;

R, and R3 are independently -hydrogen, -halo, -alkylhalo, -hydroxy, -O-(C;-Cs.
alkyl), -C;-Cj alkyl, -NO,, -NH,, -CONHj, -C(O)OH, -OC(0)-C;-Cs alkyl or
-C(0)O-C;-Cs alkyl,

Rg and Ry are independently -hydrogen or -A-B;

A is -SO;-, -SO,NH- or -NHCO-; and

B is -C;-C;j alkyl, -NZ,7,, -heterocycle or -alkylamino, each unsubstituted or
substituted with one or more of -alkanol, -alkylamino, -aminoalkyl, -aminodialkyl or
-heterocycle, each unsubstituted or substituted with -C;-C)g alkyl or -alkanol; and

71 and 7, are independently -hydrogen or -C;-Cg alkyl, which is unsubstituted or
substituted with one or more of -hydroxy or -NZ3Z4, where Z3 and Z, are independently
-H or -C;-Cj alkyl, which is unsubstituted or substituted with one or more of -hydroxy or
-NH,, or N, Z3 and Z, are taken together to a heterocyclic amine, or N, Z; and Z; are

taken together to form a heterocyclic amine.

In one embodiment, -X- is -CH-.
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RLO R NHRf RBRe RQq Ro RO 13 and
phar maceutical ly acceptable salts and hydrates
wo hretd712 wherein: 20 Rl, R2, R3, R4, R7, R8,PEROUNVI4/005849
R10 are independently -hydrogen, -halo, -hydroxy,
-0 (C1-C5 al kyl), -C1-C10 al kyl, -al kyl halo, -C2-C10
al kripother embodingeat.bdciici; -aryl, -NH2, -al kyl ani no,

OEHAGR Pl B8 1),

- COin, ano@Bf SnbpdinGpORS s - A-BOBNHR’ 1s- hedieel- C4 al k yl) -

 Colrens Stie. St B Slpkirezen e Ras b e s
5 hy‘:ﬁggdl , -Nz1z2, -(Cl1-C5 alkyl ene) I\IZlZZ - al kyl am no,
-am nodi al kyl, -al kyl heterocycle, -arylamdo, -17 WO
2008 @ESIISHIRGHHILB2 00 00 05 810h ydr @) <0, R> 1@(@@@@1@@5& is
N@h@)o -C(0O O phenyl or -C(NH)NH2, each of which is
) stituted or substituted with one or nore of
-0 fncalro%1 alewldment, tlﬁl R? ancﬁkké{ﬂelgghﬁbgenaﬁﬁ RAMPIA-B, wherein A is
-al kyl am no, -hydroxy, -NO2 , -CN, -am noal kyl,
-NHﬁfﬁ)hodl al kyl, -heterocyclic amne, -G -C o alkyl,

10 _al {?C%Jf népkhel %raqbf()d]gc gfé%kﬁk la(ﬁ/cE% O?I&H%)'dycl(gjn £§ pz }{4 2A- % wherein

A ial kyI ene- C(O)O(Cl G5 al kyI) or -Cl-C5
al kyl ene-0OC(0O) - (C1-C5 al kyl); and Z1 and Z2 are
SQngepéteddit Iy -H or -C1-Cl0 al kyl, which is

TSR B 6 14, K501 D8 e

i ndependently, -H or -Cl1-C5 al kyl, V\,hl ch is

uns tltutedo stituted with e 0 re 10 of
5 emvﬁ?ﬁb‘? SFICPWO CBWPRFH({Zs‘)fZ:HBm%& lglf)e t aken

toget her to forma heterocyclic amne; or N, Z1 and

Z2 are taken together ®io fopma heterocyclic amne. In

one enbodi ment, R9 is|{-A-B,||wherein -A- is -SO2- .or

- SO2NH- . Ro

13

and pharmaceutically acceptable salts and hydrates thereof,
wherein:

20 Ri, Ra, Rs, R4, Ry, Rg, Ry and Ryg are independently -hydrogen, -halo, -hydroxy,
-0-(C;-Cs alkyl), -C1-Cyp alkyl, -alkylhalo, -C»-Cjg alkenyl, -C3-Cg carbocycle, -aryl,
-NH,, -alkylamino, -C(O)OH, -C(0)O(C;-Cs alkyl), -OC(O)(C;-Cs alkyl), NO, or -A-B;

A is SO,-, -SO; NH-, -NHCO-, -NHCONH-, -O-, -CO-, -OC(0)-, -C(O)O-,
-CONH-, -CON(C;-C4 alkyl)-, -NH-, -CHa-, -S- or -C(S)-;

25 B is -C-Cyg alkyl, -C»-Cyg alkenyl, -heterocycle, -C3-Cg carbocycle, -aryl, -NZ 25,

-(C1-Cs alkylene)-NZ,7Z,, -alkylamino, -aminodialkyl, -alkylheterocycle, -arylamido,
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I n anot her enbodi nent, R1-R4 are each hydrogen. 15 In
anot her enbodi nent, R1-R4 are each hydrogen. In a

wo eotloes71enbodi ment, at | east one of Rl, R2, RBCT/B82004/005849
R7, R8, RO and Rio is other than hydrogen. The

invention further still relatesto co unds of
CEIORI R OP-(Crlls ek, 140G Phroy sas - RN HASHREACIRGS Whish is

R PSR 012, 00
-al]eabAmié ealmanﬁm Alydrod3.-NEb, INHH F@Nemhﬂdézr]bylt -anRBodialkyl,
) @
-hea o 1%%&' P@réao ‘*é]?}él é%%mﬁ[}ﬁf@g @'— Cmf*ék 851 henzy,
5 -aﬂ@ﬁ%(d&ﬁ%%%oa?@i%%%}@Oéft%flkyibzﬁ (ﬁ(‘@)bh@fl alk%% or -C;-Cs

|"éast ‘one
alkabde—l@t(ﬂ)s(%{ﬂ%@ﬂl\yll laag hydrogen The i nventl on furt her

st i Ll at es C s of la.3
Zrep e 1 SRR oot 30 St B Pkt ed o
su@,ﬁﬁﬁm \aﬁh 8nS 8} EdreAHAh I ©8 -N(¥55(29f swhere Z3 and Z, are
independently, -H or -C-Cs alkyl, which is unsubstituted or substituted with one or more
10 of -halo, -hydroxy or -NHp; or N, Z3 and Z, are taken together to form a heterocyclic

amine; or N, Z; and Z, are taken together to form a heterocyclic amine.

In one embodiment, Ry is -A-B, wherein -A- is -SO,- or -SO,NH-.
In another embodiment, R;-Ry are each hydrogen.
15 In another embodiment, R;-R4 are each hydrogen.
In a further embodiment, at least one of Ry, Ro, Rs, R4, R7, Rg, Rg and Ry is other

than hydrogen.

The invention further still relates to compounds of Formula 22:

Ry o)
Ra
NH
Ry
"
20 R1o Ro
22

and pharmaceutically acceptable salts and hydrates thereof,
wherein:
R-R4 and R+-Rp are as defined above for Formula 13.
25 In one embodiment, Ry is -A-B, wherein -A- is -SO»- or -SO,NH-.

In another embodiment, R;-R4 are each hydrogen.
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wherein: Rl-R4 and R7-R10 are as defined above for

Formula 13. 10 In one enbodinent, R1-R4 are each
whyanogsm | n a further enbodi nent, at | east OPET/US20RL005849

R2, R3, R4, R7, R8, R9 and R10 is other than

hydrogen. The invention also relates to conpounds, af

For LA Biribe crmipadiment at|#95t B o B,z RrdRi B7» Rep 85 st Rio is other

712 PCT/ US2004/ 005849 5 and pharmaceutically

ﬂméggébgg'le salts and hydrates thereof, wherein: Rl1-R4

andThYinRéfiar farther widfrelaed talbompodmis of&ormila 373. I n

one enbodinent, RI-R4 are each hydrogen. 10 In a

further enmbodi ment, at |easg one of R, R2, R3, R4,

R7, R8, RO and RIOis|other|| than hydrogen. 4.1

DEFI NI TI ONS The sf0l | o lefinitions are used in

connection wth the

"Cl-C3 al kyl" referis a straight or, branched chain

sat urat ed hydr ocarbon__€0R{ api

Exanpl es of a CI¥C3 allkyl g a \\de, but are not

limted to, nethyl, etﬂpyl , ’.@ —s@pr opyl .

"Cl-C4 alkyl" refers to a straid / branched chain

saturated hydrocarbon 20 contai prmg\1-4 carbon atons.

Exanpl es of a Cl-C4 al kyl group_ ncl utke, but are not

limted to, nmethyl, ethyl, propyf, butyl, isopropyl,

i sobutyl, sec-butyl and testgbutyl. "Cl-C5 al kyl"

3 refers to a straight or braﬁ%hed chai n saturated
dnocar?p cont.aj.ni 1- arbon atpns. Exanpl es of
andphapmaeculic aCéF%tg%‘e sy ﬂ’éﬁh,y%bﬁ?s BeSofor Iimited to.
wheRidiyl . ethyl, propyl, butyl, pentyl, isopropyl,
i sobutyl, sec-butyl and 25 tent-but¥l i sopentyl and
neopetiynd R7-Ryo are as defined above for Formula 13.
10 In one embodiment, R;-R4 are each hydrogen.
In a further embodiment, at least one of Rj, Ro, R3, R4, R7, Rg, Rg and Ry is other
than hydrogen.
The invention also relates to compounds of Formula 40:
15

40
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"Cl-C8 alkyl" refers to a straight or branched chain
saturated hydrocarbon containing 1-8 carbon atons.
wex@aprsss2 of a Cl- C8 al kyl group include, but BCEUSIIN4/005849
limted to, nethyl, ethyl, propyl, butyl, pentyl,
hexyl , heptyl, octyl, isopropyl, isobutyl, sec-butyl
and tent-butyl, isopentyl, neopentyl, isohexyl,
i soheptyl and isooctyl. 30 "Cl1-C9 alkyl" refers to a
strai ght or branched chain saturated hydrocarbon
contai ning 1-9 carbon atons. Exanples of a Cl-C9 al kyl
group include, but are not |imted to, nethyl, ethyl,
propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl,
and slepmapatitically 22 eMEbRGEHY S8R PGHES2004/ 005849
i sobutyl, sec-butyl and tert-butyl, isopentyl,
neopentyl, isohexyl, isoheptyl, isooctyl and
whesgponyl . "C1-Cl10 al kyl" refers to a straight or
branched chain saturated hydrocarbon containing 1-10
car BotRsatnd iR eeengsl desined atsovelfoiE@nalkyd. gr oup
i nclu but .are o 51limted to, nethyl, ethyl,
pr obwne ‘Hﬁ}?‘ﬂﬂlm@bte %14 al%"é‘)?glhyd‘f?éﬁlﬂ yI octyl, nonyl,
decyd a fil 8P EﬁBM&mahﬁ aP1thitlone %?Rl, #3, RY) % t 1%?; %ﬂl#lo is other
i sopentyl, neopentyl, |sohexy , 1S0 ,
thap $ gyl and |sodecyl " C2-C10 alkenyl refers to a
strai ght or branched chain unsaturated hydrocarbon
contai ning 2-10 carbon atons and at | east one doubl e
bond. Exanples of a C2-C. 10 10 al kenyl group incl ude,

but are not limted taq, [ opyl ene,

1- butyl ene, 2- butylengl'% UUUIH&OQEQ sec- butyl ene,

1- pent . 2- tene, isopentene, 1-hexene, 2-hexene,

3- " Rl Eollowifg fiuons arq Uiedp epnccson ihdhe oguiabrane,
DedvAtkene, 2-octene, 3-octene, 4- octene, 1l-nonene,

2-nonene, 3-nonene, 4-nonene, 1-decene, 2-decene,
3- deleehe alkgl defeenie 2ot debrenehedidbalnGatuEied hycﬂuy)naybbn

corf 5054 PR S LS, A PR 2

i, i o oL T el To. acelylent.  propyne.

|nc but are not limte
Jfly&realkzl "BEfeye 2 Stataht Py Pranchedehaty agieied Ey@@mrywe
con?alﬁ?@tlﬂ] Barbb$ Qtﬁﬁﬁt mpge I?)?%i)@ :ﬁ%sl;l%)fé{\{be 'ncl%ld eDxu¥ e ot

i soh exyne,

hmged)m; ;maehyl&th);dt ympyl Butoh hmpyl-ﬂéﬂhﬂlwlﬁsecﬂﬂléﬂ-aﬁd Mﬁ@utyl.
Y cyne, e 3-dec
. AR SRS prslale it U Sen gt Hiratorped Bl Gorasben

conﬁlmﬁé 194 Kz\ﬂaorgﬁt@Hﬁ R aMBieS bf 98- alltqu 5%) 1%luﬁé mﬁlé are d\'101:

group hydr ogen atons has been re

hmﬁehmtr@ﬂn@,feﬂaylamom bmtky |pemel ISQpccbpydiesoHﬁt-jﬂ sec-bakA Gha - |
ter: t’b%%?'%yl aad neopCH%y

“C1-Cs alkyl” refers to a straight or branched chain saturated hydrocarbon

containing 1-8 carbon atoms. Examples of a C;-Cg alkyl group include, but are not
limited to, methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, isopropyl, isobutyl,
sec-butyl and fert-butyl, isopentyl, neopentyl, isohexyl, isoheptyl and isooctyl.

“C1-Cy alkyl” refers to a straight or branched chain saturated hydrocarbon
containing 1-9 carbon atoms. Examples of a C;-Cy alkyl group include, but are not

limited to, methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, isopropyl,
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"Cl-C5 al kyl ene" refers to a C1-C5 al kyl group in

whi ch one of the C1-C5 al kyl 25 group's hydrogen
waroaw741as been replaced with a bond. Exanpl esP@f/us2004/005849

Cl-A4 al kylene include -CH2-, -CH2 CH2-, -CH2CH2CH2-

and exanpl es of a Cl-C4 al kyl ene incl ud CH2- .
1sobu@d|2@q§3np Landgentbotsh. 1sope@@éqgm@,@oh%yé isoheptyl, isooctyl and
isoncdig CHR2CH2CH2CH2- . " Al kyl hal 0" refers to a Cl-C5 al kyl
group, as defined above, wherein one or nore of the
Cl G‘?:Sl @ olayltyl’grecﬁup t®a btyﬂglagerbreatchakcﬁm sdlmredrlsfdtcwaéld)n

Congmmag Qy#qq%aﬂaorg%tawa fiﬁ%frﬂal&% of gﬁf G e tf'°¥$ Ly eﬂ&} arhot

F bt BEdiy1, 1 , octSt; | decyl,
o e
isoprepi OHRIBHE], Gk2bytyl QHISHDTH2 GHAGHRBr neopentyl, isohexyl, isoheptyl,
. CHRCHR | -CH2CH(Br)CH3, - CH2CH( Ol ) CH2CHB,
ISOO%EZ& M%Cdﬂq%) 2(CH2CL) . -21 WD 2004/ 078712
PCT;@JS@ QM LIP84R s ioA diﬁéi PBrantifdeinsint whsamfatedMydrocarbon

al kyl group, "as defined ove, wherein one or nore of

contayeingl- @saab%yattogns 6o atslew drogerblabord Beanmewef a C2-Cio
alkerﬁrE gﬁﬁlﬁ c‘#gée bul\I e'i'r% not ﬁ%@é& B eg{h‘%en\é e%rgﬁﬁig}?é qsbuggllteﬁlg 2-butylene,

group i nc are

isobui2NRec- b@j%ﬁb?N&nten@Eﬂﬁh@&ﬂM@ntm@‘QW 3-
- CH2CH( NH2) CH3, 5 - CH2CH( NH2) CH2CH3, - CH( NH2) CH2CH3

hexgpy isobexgys) é@epmm;hept% %8511%@? "1-9ckengy -ocksngn>-ORiENS, 4-
oct&el 5‘-918#%4 ﬂi &1@1‘?@ %rho%aﬁ’én4q{o %?é Ci @Jc@fgﬁp Zb@écglge 3adetc@§eh 8lecene
to a - al ky [

group, as ned above.
andeepa:r.&sent ative exanpl es of an am noal kyl group

! nC %qf@gg" ?,r C bt T Enanﬁp_%:%%l)uﬁsaturateﬁe drocarbon

contd}\ilﬂgg'@% Q"’gﬁ@ato%@ andNEGEh 33 PR @B@n@@xmﬁ%&gﬁ‘@ -8 alkynyl

"Am nodi al kyl" refers to a nitrogen ato
grogp tnedikedbiteare not it tocalceasﬂmw pl@yo@plsbuta@e delfutyjesg isobutyne,

sec~ %ﬁg’fnﬁd% pe@tgpg %t egltti{]l}\;e? 1ﬁ%§a 1K d t O 3%?@}%3% %l llféééyng rl%ﬂgzxyne

1-hepdyfe;12! g{%ﬁ}(&l‘@heptyhlém , 2-octMeCBiRCHAEHB betyne, 1- nonyne
"N CH2 CH3)2 -Né CH( CH3 N(CH(CH3)2)(
2- nOlN(‘@b—IQ@IOI(l@% )rzanzm QP %9%’)1 9 4-doqueg epby-gipgyne.

an d‘_‘ '5\(; g?g%%g’) %xa a CA@/ lalkar‘l gﬁo??‘?ln tv@ucan &{Jﬂ X c ,@{ Elﬁ talkyl

pyr i dy 1esto group I nc
groap’® hiydtogken aioteschads dmserpie@hiyéd with pytrandy [Exa@yppey roif dﬁ17C4 alkylene

mdblﬁgu@gg?/lt(aﬁ&gl{grp i ﬂq}&f%‘?\f;{lj{lm Qg"grgeof t he

fol ‘l‘@IV-\CQ Qlk%feﬁé"pﬁﬂ:fers fola @@cs %%Y by ouﬁﬁh thlc}%ﬂ%%fhﬁé 0,-Cs alkyl

hydr oxy; , -am noal
groupwihyddigah kiodms 120 be@(xapllace@/@)l@k(o@ﬂ @a@]pk;y lof a C;-C4 alkylene

1nc1u((ix:(-8412—, %chéHa &-I CH, 2— an %%nkl fes of C@&F%tylene include
-CHz-, -CH,CHa-, -CH,CH,CHj;-, -CH,CH,CH,CH,- and -CH,CH>CH,CH,CHj-.

“Alkylhalo” refers to a C;-Cs alkyl group, as defined above, wherein one or more
of the C,-Cs alkyl group’s hydrogen atoms has been replaced with -F, -Cl, -Br or -I.
Representative examples of an alkylhalo group include, but are not limited to, -CHF,
-CCls, -CF3, -CH,Cl, -CH>CH,Br, -CH,CH,I, -CH,CH,CH,F, -CH,CH,CH,Cl,
-CH,CH,CH,CH,Br, -CH,CH,CH,CH,l, -CH,CH,CH>CH>CH,Br,
-CH,CH,CH,CH,CH,I, -CH,CH(Br)CHj3 -CH,CH(C1)CH,CH3, -CH(F)CH,CH3 and
-C(CHj3),(CHCI).
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- car boxam doal kyl, or -NO2. refers to an aryl group,

as defined above, wherein one of the aryl group's
whyanogam at ons has been replaced with a Cl- Cop@l/ky1004/005849

group, as defined above. Representative exanples of

an aryl al kyl group include, but are not limted to, 25
2- neft\ﬁviq@ﬁ@ﬁ efers 19 Chydsief group4asidatingr shevsy |Wherem one or
b L. I 5
moge glt tg% )k/jog‘é ﬂl g?’%lﬁapp%%cﬂpgl}ga{ﬁoms ﬂas_eépér%g p%]%%ﬁ r}>v>//1|th NH,.
Reﬁrehnmlt@tivp keaybles oBabalkyl ahian\erouplinblutly, tuin ergyot limited to,

B R RNy LD b B oG FRL A ANED Y orCr e CHs

-CHact LeRgN h ~(CH,
- E%‘??ﬁp hggy)dH(IA:@ir %%%ﬁ%@%ﬁe?@@g)z(%%é\ T%zat yl phenyl ,

3 s ésnimdajitydh mﬁslﬂs to dn IH seaurh the}lh@hgwﬂtom of said group being

g PRSI Bl SRHLBAEEN! (oot BhEn

amwlwn@l Brop @n&udé lﬁ@t AE Ybt LD, SNHE‘H?, gmcm@ﬁg has
been be&l aced one or nore -C(ON ou

-NHepreHentat- N}«E.Cléz@ﬂrﬂféé}bf -NIRCEKY 18{1{ H (QHﬁt,ude

) heny K\ H2N( O) C) - phenyl,

NECHER S BB R 0 & pyr i oy
3- ( FRNGKYI 1KY ﬁd:féw to aZﬁtlc\/@n%@ﬁﬂ/\xiH&M attached to it two C-Cy4 alkyl
PCT/ US2004/ 005849 and 4- (H2ZN(O O) - pyri. dy

groupy. jay KplaRest ?cb@ya B@pneéefné%t@eteéalap 1088 aalﬂrvaﬂlalﬁylcayaup ipgiude, but
a eql%{ hﬂﬁgd %) OT(SE% q\gbﬂbeﬁ%é ac é dtt? I?%] eit\lgd ro C Yy Cgﬁ%)i

hydr ogen at een re

-NRap(Ehertat; ME-I@QCH{(QPE$7)QFN@H(&I%VJ)@QI @ﬂﬁ%@}gﬁ;ﬁljh)zy
, re L | te - - Nor ol 1 ne,
N GPRCHE bi ALC (CUBerb B HEP BRI and
- CHEERAC- 1l 1) Q%EQA}@ or pPHidH lepdipd Exabh&r st ah‘%uﬁ %&uﬁclude but

al kyl "group, as defined above, wherein one of
are@jot Emitgf I@Iphgmdu}ﬁ pyridyH Poyeidyh Bopiidyhendéanridglpl A el group
canV\(jfekul}s Pﬁtlglét@é oy ﬁlbl%ﬁ%#) \éi]eth ogr $1Sr?1$1teac§fl tt’ Fo%f(()%vnﬁ)e%gltoug 8? -Cs

alky%?ﬁc%&%ﬁ% R o o N prinodialky,
-Cé@#lzcﬂ'—f@@bj%ﬁcg .-G CophptD) SpergoalcyL ‘COINTE,
GNP SLREB and - (OB) 202AQNL. Al Kanol

ers to-a al kyl group, as defined above,
Whei‘Ar}ﬂlalhyllé refers toean a@il- g@ﬁlpalakgld:ﬁ@dmbp&@ whedeio gea ohthermsyl
en replaced wth

h 15 .
BEORE G SRR RIS BARAEH BST6Y BT Kahof g BGBP: dicleiagd above.
Reﬁl‘éﬁen@dftﬁ/e %Q%_ibleg‘of §1%%y%@91ncludmﬁ%%t limited to,

CH2CH2 CH2 CH2 CH2 OH,
2- methylphenyl 3- methylphenyl 4- methylphenyl 2-ethylphenyl, 3- ethylphenyl

4-ethylphenyl, 2-propylphenyl, 3-propylphenyl, 4-propylphenyl, 2-butylphenyl,
3-butylphenyl, 4-butylphenyl, 2-pentylphenyl, 3-pentylphenyl, 4-pentylphenyl,
2-isopropylphenyl, 3-isopropylphenyl, 4-isopropylphenyl, 2-isobutylphenyl,
3-isobutylphenyl, 4-isobutylphenyl, 2-sec-butylphenyl, 3-sec-butylphenyl, 4-
sec-butylphenyl, 2-t-butylphenyl, 3-t-butylphenyl and 4-t-butylphenyl.

“Arylamido” refers to an aryl group, as defined above, wherein one of the aryl
group’s hydrogen atoms has been replaced with one or more -C(O)NH; groups.
Representative examples of an arylamido group include 2-(H,N(O)C)-phenyl,
3-(Ho2N(O)C)-phenyl, 4-(H,N(O)C)-phenyl, 2-(H,N(O)C)-pyridyl, 3-(H2N(O)C)-pyridyl
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- CH2CH( OH) CH3, - CH2CH( OH) CH2CH3, - CH( OH) CH2CH3 and
-C(CH3) 2CH20H. " Al kyl carboxy" refers to a CL-C5 al kyl

w@re@yp7s7as defined above, wherein one of the EIFUS2004/005849
al kyl group's hydrogen atons has been replaced with a

O Representative exanples of an
andam@)g:gwné}doup include, but are not limted to,
w%@ﬂeter g”'%%’fo a %%W’S defined above, wherein one

of th@}én@mﬂﬂwnmgen @bﬂ@ﬂ@ﬂ&aﬂ)r@l@c@dsmth a heterocycle.
d I
RepS T AT 6 ALK gEsaar o P e e (B Hmited to

-CH@H’?HIO%I’@'Hh@f -CH2E HS sk i) mH&?HIGHﬁfh@f{JHoﬁn@ akd - C5
as defined above. Representative exanples

roup,
-Cléa‘cé,@ﬁgzamld@?@l@yl group include, but are not limted

@%@%&W MW Wifrein one of the

C, G}J fadp @'ﬁ%bdl?o enﬁk&fﬁﬂé@f@@ﬂf@ﬁ)aa Wlth a —C(O)NH group.
O) CH( CH3 'aci
Repl%&@eﬁz@p phan %yla@aﬁi% éb@éiﬁll% ekwt arfé apilimitpd)ioy

R . & o P R A R B PR AR g O

-CHMH@HM@B@(@ﬁﬁH% eCébg@H[jE(@)NPQDCHg caHCKACTADET R H,CHs,

AN B LB 5 v et 200

%P G@'@dzabove wherein one of the
C( O) NHCHZCH( CH3) 2, 5523 2 /078712

C1OERIyS2004/ 0O5824gn a-tc@(l@aﬂl-l@EKl GBI @HR hydroxyl group.
RO S A RREAgI o7 SH ek U ERC ot o ok Sl -crmom,

CIg{cqumH -A AR genO#E, oE, CESCHLEN, 01, pbag@ﬂzvyﬁzm@cm@ﬂ
| ene gro can bein an _ortho %
g e G Hn oG o (R, 2r,0m

d f
If (r)]I le%%}gcgl%drx ?&Ql%tt%%l&ése@ %%1%1%@? d&ﬁn y?ﬁg wihid?&n one of
thelGreCoxlityl sr@upCl hSZZﬁogai kipins haibien lep]m:enb‘aitkyl -COOH group
Repl%ngﬁg)(s%lgaléghs af Ry p yfc%og%%| 1;%&13% l%élf %%Mq?ﬁmited to,
-CHAOOPX A0/ KYOHOLCHNE, CH CESHCR ATy I COGHA

non-aromati c, saturated, nmonocyclic hydrocarbon ring
-CHIEH@@@H@C&,8CHa€HoﬁHa€Hm@H2¢@@Hes@Ht%H(%Oéﬂ@IﬁzCHs,

Rl S B U PuE 0y ¢l opentyi . cycl ohepy ©

cyckuhemtydlkAn defepab QOB (0)Agiodp G waRhRRE Yaben @@t atom of
unsubstituted or independently substituted with one

sai grawprig aiggched i # o1 -Cowlig Serupugssdetiingd algwyeq | Rapresepfgline examples
of & REKHIADADr o BF R Nte, 5 4 a5timited to, -NHC(O)CH;, -NHC(O)CH,CH,
-NHC(O)CH,CH,CH3;, -NHC(O)CH,CH,CH,CH3, -NHC(O)CH,CH,CH,CH,CHj,
-NHC(O)CH(CH3s),, -NHC(O)CH,CH(CHs),, -NHC(O)CH(CH3)CH,CHs,
-NHC(O)C(CHs)3 and -NHC(O)CH,C(CHs)s.

“Carboxamidoalkyl” refers to a -C(O)NH- group in which the nitrogen atom of
said group is attached to a C;-Cs alkyl group, as defined above. Representative examples
of a carboxamidoalkyl group include, but are not limited to, -C(O)NHCHS3,
-C(O)NHCH,CH3, -C(O)NHCH,CH,CH3, -C(O)NHCH,CH,CH>CHjs
C(O)NHCH,CH,CH,CH,CH3, -C(O)NHCH(CHj),, -C(O)NHCH,CH(CHz)>,
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al kyl, -NH2, -am noal kyl, -am nodi al kyl, - COOH,
-C(O O (CL-C5 alkyl), -O0C(O-(C1-C5 al kyl ),
WG booanistonl kyl , - C(O) NH2, -carboxyanddoal kyl oOPCE/NE@D4/005849
"Heterocycle" refers to a 5- to 10-nmenbered aromatic

AN e e o AR S (R T Ao L

N, Rn@Argenégé%Bﬁu%gedﬁﬁt{%ﬁg”ér@%iﬁewﬁféﬁ%ms% th%fph@ ayl group S

het erocy t are not Timte

hydpd gtmrat@knm yihs bah mﬂa‘bd rwth a barrdo hoh eryddne gpyupr @inybe;n an ortho,
oxazin triaz tetr

h -. .
e eI ER R LG4 BF Pl B et i BRREd wich
onel &%we%@kﬁé“ﬁéhowﬁfﬁ é?&hﬁs”mq C%‘%lléiﬂ“ 12 QhiicPthio, hydroxy, 0-Cr- Cs

pyrrolidinyl, purifhyl, isoxazolyl, benzisoxazol
alkylurPaHy,|- aminﬂablwhngml,nodmjkyl,dﬂml—l EXE20H:-Cs alkyl), OC(O) (C1-Cs

z I IyI benz hla on t hi ophenyl ,
alkgj‘ éfzj' Wo M< &@ﬁﬁ% CaRFIBY ILTQ%*nzotri azol yI
pyr AmOiil@g)’éaibdc%lbﬂ QsQi ﬂﬂn @aﬂlana ds@ﬁﬁ’iltycﬂ méhocb@l’icelﬁﬁﬁy@hl&)n ring
group can be unsubstituted or substituted with one or

confpriagaS earbot alomswikegregemsaipe examplead il Goyls cayapqycle include, but

are n% Hﬁlt@?k y|cyaxg1g8§§ly %}fclc%dic@r %ﬁl@ée‘ﬁ%){ Nﬁ%{%} 8{c Tpgg and

cyc&id@Y}H) A €09Ck @rb()@ibiefkranéﬂekﬂsx)bstﬁdﬂe@m ﬁhd&tdﬁ}dbntly substituted with
-C(O NH2, -carboxan doal Ié)d{ or. - ' Het eh ycl i %
onepRTARre of shexfoleyaneasgense, -Canisialed f%%vélkﬂlﬂélﬂ zag 1pxy, -0-Ci-Cs
i ni a at f (Cy-
ol e (ORI T iy OGO (Cr G
allepl)) p&F-hui doplkyl pCp@}l\Hﬂ, m,drbowrmdﬂayltyl 00x082h. nyI

t hl glg%%{cyp/cld’l azl n# @gt [ ﬁfﬁl@%@ﬁ@é@%ﬁg@%&cﬂ rﬁj%lr%;Pmatlc carbocycle

in Wl%@ﬁl YLNSt thBYihg cABbA AldnHave BeéNR@ehdna¥htly replaced with a N, O or S
pyrrolidinyl, purinyl, isoxazolyl, benzisoxazolyl,

atomy rReagir Whtatlw epreaiiyies, oflsdieseyrencds giloup indhidez briare notI limited to,
I
pieRRDLL PRSI, ARSI mplo oSl REPRSE RS avinyt

tetradid ylyahidaedlk N yeazigamholet, hizelyl,dadolbe 1S¢Qﬁimbﬁhylt qldilﬁdlnwl
substituted with one or nore of -N(Cl-C5 ¥
quinggodpy, eyrresdigyk projnyl. ispxazel; d»fn@a%azm )fulanzh weyanyl,

e

triaz OGP beﬂMdZa,zolyl,dmmmalakqul pyamidiogi Esbklylb],yl alh’cbtndauﬂylc [Ac
- Cl-

C1
o b bl F G T S et
grouwl-cﬁilk@ha@' Yo @?ﬁ@xy@o E5-@l w1, -NHSL - @noalkyl

kyl ene- C(Qj O of a heterocycle or

—an@omkahrﬁaé}}bl Q(Q}@ﬁﬁl Gaalkﬁb 1 bsiCit Gt adkiylpr-N- amldoalkyl
ituted wiih. o nore of -Cl-Cio alkyl,
) % CEEo 'fni?wt 1ky{]?fa'l D2 kyl hal o, -al kanol ,

- al lytrdit 00y clichdh®xy o hei‘d@cy@fe dédinked abob@h@vmgsl 4 HAng nitrogen
-C, -Br or -I. A"subject” is a manmmma

atomnﬁq:prqgmjgt@ve qxatn,plezjmf hetgrqsiyglic gpges ga:ﬂudehbmsaée not limited to,
piperidinyl, piperazinyl, pyrrolyl, oxazinyl, thiazinyl, diazinyl, triazinyl, tetrazinyl,

imidazolyl, benzimidazolyl, tetrazolyl, indolyl, isoquinolinyl, quinolinyl, quinazolinyl,
pyrrolidinyl, purinyl, isoxazolyl, benzisoxazolyl, pyridinyl, oxazolyl, benzoxazolyl,
thiazolyl, benzthiazolyl, pyrazolyl, triazolyl, benzodiazolyl. benzotriazolyl, pyrimidinyl,
isoindolyl, indazolyl and morpholinyl; each of which can be unsubstituted or substituted
with one or more of -N-(C;-Cs alkyl), -C(0)-(C;-Cs alkyl), -N-C(O)(C;-Cy alkyl),
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cow, pig, or non-human primate, such as a nonkey,
chi npanzee, baboon or rhesus. 10 The invention al so

WO p@i0TI$2 phar maceut i cal conpositions conpri si PGI/ER2004/005849
effective anDunt of an Isoquinoline Derivative and a

TO RB aﬁl]%%gﬂ M@?ﬁ%{? Ptﬁg{g@r (Y 3{14‘ e om&yﬁr y()Vl ﬁg%’ a
ammtmlkm,ceﬂﬁmdﬂaélkyl -heeeacAbh@ine! a0rAg, alltde@tceld a]Ekahjzl -C1-Cyo
h as a harnaceutlcally acceptable salt

S

alk)fﬂyi’t Gliyésbelizlﬁ’éré]éiﬂ’ amjdp, pelkyleaidak kit-CROH m%r(;ﬁaceut ically
[ . Vet ¢ I
O ROk & TS P e S PR T 0 B el or
Cs-Cdcatbaiyaia wkms:h ickibb®ienstipstRuted dir suibstioned @jth one or more of -C;-Cyg
e e uI at e ate, bicarponate, bisulf

ol Wiy ot &l ISP orialce gl &E\analuf%l%&@@m% Ay N or -NH

edet g §; isQFmiW @y carbonate, chloride, citrate,

clavul ariate,  dihydrochloride, edetate, edisylate,

estlésl aﬂeect’ésyd mammai,lewmlatman glanseptiageineg bige dogtcet, horse,

I arsani |.at e

covi @it boT Bisfn SRR St R By chimeentss dhabgapopesus

hy @l@lh@éﬁidﬂ%lsdmglﬁ@é‘smk@fm%un&\l dbRpY AP BRRlBing an effective
i odi de, isothionate, lactate, |actobionate, 1aurate,

amqyal af & Iseavisakies Defradier apd2 phusycatticallirastpplablesrrder, The
. y ' et hy |
1nvéﬁ1¥o?éx%%{1&%%ﬁr}g§%ﬁ%ql% %ént/%\?e’ Wf%cﬁtbgidea a? g%h% ‘maceutically

cam ne anmo

acc@)td{tyd paxlys@ hyapkddrant @ich @b @ phamaex@icalle acgptabid @l€or mixtures
poate (1, 1- met hene-bi s-2 25 hydroxy- 3- napht hoat e,
th“-'ré“r‘"nbonat e), pantothenate, phosphat e/ di phosphate,

pi Q(é‘}‘)tr@sentaﬂgxl? yﬁ%@%éﬁh@ﬂ ceRARAR AR folude, % &8y Later- soluble

" p-toluenesul sal i cyl at'e, stearate,
and sypt@iinstleble sailt, amé), asshd faesad, |am$baﬁte (4, éuhanmbmlbene 2, 2 -

: nnate, tartr eocl at trjethiodj
aisc G Heptes Uil bapnde it POtS bl ki Gshditien
bro®RRNBEH 406 carilrd egtht8 O anfk§1ake ChrbBhhtk EcHISrid) citd ke, arPyRtiate,
ef fective for: (a) treating or preventing an

dthWﬁm edsfaigi erbsdae.ostodate. epplnteu Siparatedglyeepaieaglugdpte,

el B kRS PG O bt Al ulabichl®n B pwalie

hydtdh;d@ﬁﬂieﬁﬂydi@éhlﬁmdd aRdroxyhpEitiohts, agiadd, Qso&ﬁbt@hte Gtk s
gation_and Puncture, DMEM is Dul becco' s

lactglg g, e,lameseg malai dnaledte. pmdelatenmes deive RISIMBPRIGE de,

e UG 6B ATRO S Pl By pHR G P feging gomonium
salt,et- hﬂi'roky-2HE@EE&0a$ dlet2; dnathtepyhhimte,)painoate (1,1-methene-bis-2-
i L U R
polyMafabturén AL ?:ﬁ Qﬁbﬁ;{té |petold¥%gﬂlﬂoﬁat€e§aﬁ@ﬂ9{e st@@a{es suae&ate,

Spectrometry, i's mesyl (methanesulfonyl), NEt3 is
Sucqmate,tsnith@nmﬂbsalhmte surmueiie amnateg Fetrate, teoclate, tosylate,

triethiodide, and valerate salts.

An “effective amount” when used in connection an Isoquinoline Derivative is an
amount effective for: (a) treating or preventing an inflammatory disease or a reperfusion
disease or (b) inhibiting PARS in an in vivo or an in vitro cell.

The following abbreviations are used herein and have the indicated definitions:
AcOH is acetic acid, CEP is Cecal Ligation and Puncture, DMEM is Dulbecco’s
Modified Eagle Medium, DMF is N,N-dimethylformamide, DMSO is dimethylsulfoxide,
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5 resonance, PBS is phosphate-buffered saline (pH

7.4), PARS is pol y(ADP- ribose)synthetase, Py is
wEoosaieTe2 SDS i s dodecyl sulfate (sodi um sal tPCT/BI204/605849

streptozotocin, TCA is tricholoroacetic acid, Tf is

triflyl (trifluoromethanesulfonyl), TFA is
EtQAr {9 ¢ibylssetete, EtQHiisicthmat, HEPES iy 43-dydosyethyDH.C i s

F necr.o
pie s Pihesf RO R AR el ke W MR Rl i
hpopolymgﬂanﬁe M@CN)LIS edtesitile, VIyOH. is M&&H@l@lj l\fIS lis MadsPectrometry,
| soqui noline Derivatives The invention aI so_incl udes

Myjs npsylsreshanesitionydi NsparssipamingeNMR pmsapsleagagpeti s

< 3PS APy AR SATE Lanech iy B

rlbé@%ymtﬂuﬁsy,l Ry 8 waldmasSDS chl&@lfﬁteéts&h&ﬁ)salt) STa is

nucl ear, t ca ansf er o t he _ADP
Stl?nt%?&éf&lﬁ @% E@ﬂwcw eﬂ«A ﬁ@ Bffly ( P{é?nhet %Sl&ﬁ%lyl), TFA
is tﬁmgﬁagﬁﬁtacﬁ ’T@{F%tt&%ggmﬁhsﬁﬁc GOt AL By o‘?ha‘f@él hphy, TNF is

an |soqui nol I ne rivative in an ‘anou
tunsozrfrfepmse racton TIRIBiHTtis(RARSxymethilgamamlometiane geqh &k ad tosyl (p-
td_g% g having, or capable of having, PARS activity
o é]B/ e of expressing PARS can be used. The cell
can be provided in any form For exanple, the cell can

rovided in vitro, ex 20 vivo, or in vivo. PARS
Me%‘lapm’ ”ﬁf”kgaﬁo%”?lﬁgsla?”é"d‘” €ing any nmethod known in the

t bed k et .
B ofthS ilishtion s TSRsEs setnes gt inpbRine RS s ol abbRSsmhich
is o 16RIWrSasGRPAAISP- %os%w«ﬁ%%s@ ¢ AR bMAE@ﬁm‘o&%} p@ﬁllelcmsv, EC

not limted to, nusclée,” bone, gum nérve, brain
2.49% end AIDHﬂnngyltp@ﬁfﬂr@as(ADng ECh242:30)bis aduielear enzyme that
tormch ol ct.al [ stlne .
@A nsfe? B e APEFRke nbyEly pENALECkS e SbEupicin
t entodhe endBodiRBE:, MRIMhOW6d Edrgtkes byiBEtingt £&d11 Widh af Isoquinoline
vagi nal and neopl astic cells. Also provided in the

Deriyafistip 8h ameugt %ﬁlﬁé@t tp &rhibin RABIS I Hes ok dnespeial anpeell

« |
ra 5 L SAMELARS 85v80c) BATRLEL L BARS ) B o
The odll amtmtproyldekﬂ aeag&_afm xhn Fbamnmmas yhedcesuemdﬁ: randad u«s\en 0, €x

where t an inflammtion of the b ytlssue
VIV REdR V] Vﬁc ?23&95?%’8% AR Féﬂ?ﬁ%’tf%cp‘g}“%%%%g@ &Rgwagn the art, e.g.,
mef¥bal 8Mu&chindd ﬁ'ﬁ‘iﬁfab&@f dERBRl e6h&h. FCIh @l BL@D8D). Tlustrative

i ncl ude: organ transplant rejection; reoxygenation
examtgl@srqf qeﬁs ldlnab}@g)ffev(pmss;lng HARtSrlacﬂspd: At avtei ron lipged tGroysele,

1.297-303.(1999
borf gfiperde. R TGP FirRiS BT BRaBaT aneddT OBty fglon
recfa@|shﬁw i@ stind sB), ZOPKHALRLI8 évle? 14701, W o4 bRRR@4Srostate, tendon,

or gans: heart, Iung 't ver and k|dneY chronitc
bonernuzeweRlords lanpbdesiculst, veginal sidnesplasiipesllsdi ng

art MSJ tﬂréwdé?ﬁlutﬂgﬁlg)egl 1§n }sha.r | %t'héd fo rsi}f%ﬁlrntgt]{)fe‘illerﬁm%? gr treating

bone di‘'seases assocl
inflammation or an inflammatory dlsease in a subject. The inflammation can be

associated with an inflammatory disease. Inflammatory diseases can arise where there is
an inflammation of the body tissue. These include local inflammatory responses and
systemic inflammation. Examples of such diseases include: organ transplant rejection;
reoxygenation injury resulting from organ transplantation (see Grupp et al., J. Mol. Cell

Cardiol. 31:297-303 (1999)) including, but not limited to, transplantation of the following
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i ncreased bone resorption; inflamuatory bowel diseases
such as ileitis, ulcerative colitis, Barrett's

waydiomeme2 and Crohn's di sease; inflanmmatory |BCIUS2004/005849
di seases such as asthma, 5 adult respiratory distress

synd one and chraqni obstruct alrma di sease; . .
Orgaﬁf' E\ ﬂv?flaél Yofrppe 1@3@%@% ‘??ée%%ff'ﬁ%éﬂmts
incdycEhg %B‘Yus AR artRRG]) %%S&Hﬁ‘ﬁis%nd "c%ﬁé lifsSases associated with

synpat heti ¢ ophthalmtis and endophthalmtis; chronic
1nq1¢ﬁsb@h¢mrg$qrptmrs eabasmaetory bewg)uliseasdis suthuak 1ﬂ‘fgt13 ulcerative colitis,

s and pdontiti.s; tubercul osj

Bafts by i b Bubeseidanhnaings tndcl Sarss Lot Brsthme,
ad @OPRpirf8Ey Aftfess Sy RITBNY] SRR b@st@@ﬂvé"ﬁﬂp d\P@l'séase inflammatory

inflammatory 10 di seases of the skin inclu
disgggee pbdhereratricluding parpedl slybtsopdhpdtr @r&l@mmonqmwamm Wwiejtis,

rVOus e inclu

oy SRR ARG S B P B s B af e .
inchadihg @ﬂngwstcd AqiisdomtisStubetcalost; Rptiso dig@aneiAasdyQiseasdd of the

Al zheiner s disease, infectious neningitis,
kidegy pshligyienic samplptiRph gb?rm@u@mgléﬁst@ anﬁiuwphwgusolﬁﬂgmmatory
dlsgés%g 8P fhe SW%I[I&BE s¢ler cﬁfeﬁflﬁ 40%&9? %@%‘% frﬁ{arrﬁflatory

aut ol ni mune ence I'trs, nnune
diseaseb aflihegediyg aeivoam dystatp antlhdﬁhgabﬁinasde’rﬁydlinhﬂﬁg dlseases of the

nerg/bgg %}sgql Cgét%?tgp lgllgt% }éfg?ss Adplégg{ghﬁ;gl nrcl,gllé{die' bg%ﬁgz?tiwll alnglﬁtdzl(ljelmm s

dls[%@s%hfn@é?ﬁbﬁ‘é’me&ﬂgﬁls éﬁegﬂﬁélﬁ%lﬂm Péﬁdlﬁo@@ ‘Eihs‘%ﬁé%gf—l%ﬁﬁh @n s
abetic nephropat h [ 'yneur opat hy, gangrené of

dle-"@aE@t ammfmht;s.@!eeﬁrl @chpmsacﬁndnfamyomtt@nmmnechmmmm au‘rmmmune

aispsh P i R bR L B o AP p P lsgtions.

incldi O Ot SotNkiteRna}l dixbetfcQ@tarZ®, dhE@hf, rdti@bpithP il Eh@iﬂ?ﬁﬁhy, such
and a skin or mucous menbrane conpl i cation, such as an

as Migraglgiiiaang pregregsbie, digbetig meplrapathyfnedyriesronsthy, gangrene of
L.e

the\r/lgét:,: &Ph%%léro 1E B?Iloﬁbl u p%g(? tséa%? ﬁé%?%gﬂ%&?gt E}%&E , Honketotic

hypang]yamhmejosﬂmﬁm mﬁoriohalrop&tﬂlret atidnds neuropathy, foot

cardlog%]gathy, i scheni ¢ heart disease
Ul B e S L OLFRHCOUS FIpFERRIaRg eargRlicgtion,suglypg ayg

inf¥R{dnONShiR kP& o BhRe@s %?fe&tﬂﬁt orGd olag)\éfs 1§jogitd Pi‘éﬁéﬁc_omm, immune-

i nfl anmat ory’ 25 conponents, i nc I ng "preecl anpsi a;
corgphes rva&:culltls/,eystémld lupes elythenmatens () nalflaconatotyr disaasgs of the

and cancer nfl nnal r i sease can also_be a
et 1o AP E e et B85S SRR B uigand
athefoaSeRREL 49 Well &Y vaﬁ[o@'@ﬂoﬂf& alse¥Rs 8064 hheRRIifi@st fifRmmatory

anaphylactlc shock, or shock induced by cancer
corapittsh Bchiing me%@pbm,e:hrm@ Hweri failyranbrainoang spinal cord trauma,

ancfé/efn%é' % 1nﬁ%rgm’ato§€ ?%Eas% 38 %% s\lf{m%t %uc 1é1£1ag1éna§16>n of the body,

pro-i I nes.

exdmilﬁii,filafdday @arg-posityvedr @Mﬂﬁ&éﬁ@lﬁ/é@l@é&d Berd@eidgid BiddnabBylactic
gg1nstered as a treatnent for cancer. 1|n one
shackperahpreninduced ysapg e riiemeheranyup yespesse toinkeriFfaspmatory

cyt%ﬂ@:@ eltg ansal %@Bcﬂ%i:%& Ryith B%ﬁarﬂhﬁra{o?g %‘[BFIU g§ g§15‘cht shack can be

ansplantati on ein ntlon SO |
mdﬁm‘d @rge yi anchemptleygreuiio ggend thap idreinvihsieredian Ritfeatrhengy for cancer.
rep fu3|on di sease in a subject in _need of treatnent,

pr eVEPRS GRD bodgpent, & repxygegiation injury resulting from organ transplantation
occurs during the organ transplantation.

The invention also includes methods for treating, preventing, or otherwise

inhibiting reperfusion disease in a subject in need of treatment, prevention, or inhibition
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-27 WD 2004/ 078712 PCT/ US2004/ 005849 thereof. The

nmet hod conprises adm ni stering an |soquinoline
w®eoosM7IZe in an anount sufficient to treat, PQI/EY®N4/005849

or inhibit reperfusion di sease in the subj ect .

e refers ro re bl ood
el ¥ B DhfiBre PNl R Pl Whount
suffigieht @Sred€ pdvent & 1hE1\Mtﬁ§pe@‘ﬂﬂﬁﬁlrd1§Hab@ﬁ tRE siftsdt.r R@pérﬁﬁlon refers
of the vessel. Re erfusion disease 5 can result

to thg Presgpigherchiablopd oy 18 dkablop yessplis sortsumedfhlosngischemia,

r r u r | n [ ..
suc'ﬁ?’ag g)gé:ﬂjs %l Vénvmlg E@fs'ﬂ?@ropﬁ% V(\)/Bkt?uc\tllgg Sog s%rl n%{ e[z{rlﬁigﬁogl c}1§/ease
Camsulufdlnmeﬁg 4 amatdlly dotweikg@pisbde, %@él‘ﬁasﬁiﬁlﬂ?}éédi’@ﬁl farttieh, stroke,
Or$ub' is adm ni stered an effecti ve anpunt of an

HSER TRt A6 DLopg T YRSeht fsamicataiplly or
unihRGHYERE Rbalprceuti cal conpositions useful for
reatlné/ preventing an inflanmatory di sease or a
r epér sansé mnb@ﬂlmems,ethe subjéairis adrhiniitéredign ARSI ve aatouui 6fyan
e_than. one of these activities. The conpositions

Isoglélﬁng% cDEYaMFe for internal use and conprise an
ef f ggt iﬁ‘v‘%n@('ﬁpélﬁﬁ m‘éfud@@{)ﬁ&ﬁ’ﬂ%dﬂf%ﬂ %ﬂ%ftioﬁ@hée\f@l BPHeding or
pharmaceutical |y acceptable carrier.” The Isoquinoline
Prepestingzani mﬁsmma@ljeépe@ﬂeam Iayremﬁwsmn diseadss ot ﬁannhlhmylg PARS

Dstrat er her t ox
st BT B R i Gt AR PES i st Roned ot or
mtdirﬁalaﬂmaﬂ(ﬂ sbaped anref@ammlﬁoﬁlh@tf aR I qaibiih€ DeAVattv@ and a
treat or prevent an inflammatory di sease or a
phargsesutigailvercapisblasarishd Lbe Iﬁ@ﬂéméhtle Prevatiyey areoppegially useful in
I 0
o DR SER B ISR LB BB ey,
rmd@he qumothDmmwas d':ambef alhmhh;&ﬂ apmuin@inagint &e sufficient to
hese nodes hncl ude g%stem c ocal . adm nj stration

Ueaé&bﬁleé@m&inalrl SRS4Yy 58S éraerTiSIoa it ad/or prevent the

deveietdnf RS in MAM-Ral . buccal, rectal or toplcm
adm ni stration rmoTes Dependi ng on the intended node
of édmlms@atmtqf oire Isomen@lmqia@ﬁ\taitiwnvscamdw etaeomplislsd Iviadany mode
olid d dosa orm. suc

of EETHERELT o BB SRRE PEreb nBlge Sl BB Rugp Rlcor oo

adrmlnisltr%tloﬁ buBh-als Ok 8 AfRalC PRSHeRS, tralsHéiias, subéd’ﬂzﬁie@ﬁ@iragmal buccal,
enmul si ons, syrups, pomders | i qui ds, suspensions, or

“”%%@lWP%@lwbméﬁéﬁ%%lymﬁﬂSunlt dosages and consi st ent
Be}g&f(’iﬂ}lﬁe&{ ﬂhg (ﬂ%ﬁ e o egln‘iﬁlstrﬁ{o%c{l{e coni oglklég%a%ebe in

the ntra eno

sohkioi;am saihid oir rhf;unsll dmz)ge forrhy sk ik, tfoneaimpls Ubjecthbles antdeto)
i nt.r amuscul ar ? all using forms well_ known to
SUPPRYLOLLCS, kl?lﬁ SRS etaFF‘eC%’ﬁ‘élFf’r&@éHﬁ’l tagfures, egulsigps, syrups, powders,

11qd111§ 'éﬁstp"eﬁ&brYse oPfi rlﬂ'IE@,gﬁ ek i QIPASH LY Bh&sth AR &L S

g€l atin capsu
conventlonal pharmaceutical practices. Likewise, they can also be administered in

intravenous (both bolus and infusion), intraperitoneal, subcutaneous or intramuscular
form, all using forms well known to those skilled in the pharmaceutical arts.

MMustrative pharmaceutical compositions are tablets and gelatin capsules
comprising an Isoquinoline Derivative and a pharmaceutically acceptable carrier, such as
a) a diluent, e.g., lactose, dextrose, sucrose, mannitol, sorbitol, cellulose, sodium,
saccharin, glucose and/or glycine; b) a lubricant, e.g., silica, talcum, stearic acid, its

magnesium or calcium salt, sodium oleate, sodium stearate, magnesium stearate, sodium
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conprising an Isoquinoline Derivative and a

phar maceutically acceptable carrier, such as a) a
walpdowerd712 e. g., | actose, dextrose, sucrose, naPCI/US1004/005849

sorbitol, ceIIquse sodi um  saccharin, glucose

and/ or gl yci ne; | ybri cant i.ca al cum
bengpaiG, fod Uz pertate <9 mﬁﬁ@}ﬁ%@@%ﬁﬂ o P@&?%@Sﬂ?ﬁ%mﬂ fop PLER also: <)

&, J{im
oYL E S50 USSR LR AR LS B SO
methykeHtlose, so@ﬁhnmamlbdmmeﬁalwﬁdloec, pagneeinhydaghmmaty, paioral sugars

or tabl et a bi nder, ; esi um
such ok, ehitfie @hefsBetosS kon rbelaise nd i ad B g suph as
acaPBI Yd-e8Ach Wk §§(ﬁum5aq)§lhé’c€1 &@{69 AYOELOY S ﬂykﬂoﬁ&@ne if desired; d) a
magnesi um car bonat e, natural sugars” such as gl ucose
dlsmtegm,aag agihighes, agor meﬁwbeqlblmsbenﬁmm@r santhayggum, algiic acid or

5 aca a h.qr

its %cfél&lrﬂ 5?1& or %ﬁ{%@gsoeﬁﬁg&gﬁm&&la&% O|J1y Blg/sro}r i n% Loranq Q%génlf%d
swedesief.ed; d) a d|S|ntegrant e.g. starches agar,

met hyl cel | ul ose, bentonite, Xxant han gum aI gl ic acid

or Liquid, @é’dicu}ﬁﬂé’aw?ﬁa@ﬁs GRS IODE 671 T samples be Rirgeed by

S a

dlsfﬁut?o% ’afsgg@{a’n & arF) aﬁnpé%{ﬁgqg{s@@&%g%%o%?rmgkg%gcg%sol\%ed in or
miﬁ&aﬂﬂi gphhremapeafpalie dcd&ﬁtabﬂs&oﬂdeﬂsmjchta's dior extingiergitan saline,

etc. For exanple, the Isqquinolin rivative.is
‘ aqu&P'é%QﬂX\l}I@ae ,g,llyq@}ol 13004 3%8%?? lékep F&&iﬁ%&fpyn&% }rgectable isotonic

Solﬂ%e@tsgpﬂ)e%sﬁ)gl vent such as, for exanple, water,
sal 1 ne, "~ aqueous dextrose, glycerol, ethanol, and t he

| i K&he Isoqmlnehm&a?eﬂimtmamm g At folvinglatesiotsoriuppogiohuthiabeen be

or spe The 1soqui noline. Derivatives.can be
prefined BB i Spueras o 0y PR R et s e as
plogg,l@ﬁ@?@gof hOMef@iley. enmul si ons or suspensi ons; using
kylene gl ycol s such as propyl ene gl coI as the

car%h@fsoqtﬂﬁ@hlllﬁs qlmfemleﬁs ok wlpwimmeséere@m p &gl liposome
deh%gggt sgjstsé‘ﬁ% gﬂ}l]l a shﬂﬁ ﬂ&%ﬁz{.\ \Jeé e u‘ijlﬁlraﬁi\éﬁa@'\/esmles and

as sna eSI C

mullilzhrhé\lﬂwMeaﬂev esipokb@scadul berfuhtxdtd ﬁmeﬂ d ‘&lileV}e(Sﬂ Iﬂioelshohplds
posonmes can be formed froma var]

CO%B@EWBPFE%% St%ylé@meacrlmhﬁaahéﬁéﬂé%?lgiﬁé1 by aesyhodimeats. a
fﬂngpf #3‘1 ?gﬂ@tghgﬁk %h@dkaﬁ&fﬁ b'an% ﬁ%@?‘@%@lbﬁ%ﬁ&ﬁg t8a fhinh Bpid

nmponent’s I s an aqueocus
laysmdnuapsmtatmg thie dggt © caascfrn:hemm Umiiteld Slteagsd?at@n&hpé 1A63156Ag

the_drug, . .as_described iin Uni t.at es Pat

5. SIEouBaHI DERTANET Fiet Bed F P g v Wqhpectonal
antBRhieY 8% ?rgh‘h}zluélrc’c@nié%eto(iffluﬁlpﬂféqlsﬁ‘ﬁﬁolllﬁfﬁélﬁ/@ﬂi/@ﬁoﬁa‘éules are

i ndi vidual carriers to which the Isoquinoline

coupbad; Vidtei Ivequimgling Pasiyatiyes cap 518@61@;5109211661 T sobbdePelpiicrseas
targggabtl él'g}lcgﬁrllegéa n§1iac|é13p% afr}emg ?:g mg i}fﬁlﬂeﬁ}gﬁ oﬁld%% £11S Lo
copdBnyat, PylyRYdroRYpropyltethayiyiinide- phenol
polyhydroxyethylaspanamidephenol, or polyethyleneoxidepolylysine substituted with
palmitoyl residues. Furthermore, the Isoquinoline Derivatives can be coupled to a class
of biodegradable polymers useful in achieving controlled release of a drug, for example,
polylactic acid, polyepsilon caprolactone, polyhydroxy butyric acid, polyorthoesters,
polyacetals, polydihydropyrans, polycyanoacrylates and cross-linked or amphipathic
block copolymers of hydrogels.

Parental injectable administration is generally used for subcutaneous,
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copol ynmer, pol yhydr oxypropyl nmet hacryl am de- phenol ,
pol yhydr oxyet hyl aspanam dephenol , or
w@oioyetd1yl eneoxi depol yl ysi ne substituted w th PCT/US2004/005849
palnitoyl resi dues. Furthernore, the Isoquinoline
rivatives can be, cou cl ass
int ST RIE pon LB R e G casrhectsrpase! in
coﬂ&hﬁ@@a@ f&fnsaef%i{éi' Qs li & s@Pﬁﬁﬁ'ﬂé 8o susPHsin@et L8iP@HAs suitable for
pol yepsi | on caprol act one, pol yhydroxy butyric acid,
dwﬁdwy@nnhqemkmmxtolqmmupacetaIs pol ydi hydr opyr ans,

I d L.inked
b1 o LR BBl P S pRR gD G L BLPR s i e BRgH rion of o
slo@diEl JAbS bif lsiaiRdLrSlca Qe ?fﬁbﬂnyadé%ﬁﬁn & USUIPaU N8 TU8,795,
. -29 WD 2004/ 078712 PCT/ US2004/ 005849 i ntranuscul ar or
prﬁ%*%@éh@@%”ﬂﬂﬁ&ﬁ@ﬂ@ns and infusions. Injectables can
b BRERRRBL: GRISALORL: LRLIR potAhet At LMk hans,

suathi a8 podseivings, Isfabilizmmg, Shvepirigadr ehmldifjiBcidedts, séMagon promoters, salts
enbodi nent, for parenteral adm nistration enploys the
for; rwlgﬁ){g’ép? gﬁngqqc pressyre p\huflsripg agengs, and other substances, including,

butsﬁb% 'h?rhfé@qo rolR@s SRy st fgﬁh hafGaft y&rga %O Irpad%nn?@tthey'\lﬁn also

10, 795, I ncorporate erein erence
corﬁmnrnﬂmltlnemamuuaatﬂ}bml&tbdﬁsdbsmadasor contai n non-toxic

nts of. adj uvants, uch reservi .. .
o o RhighS VT b ir B Bl g e b ng arpmyletin or

codtin® MBS &, re%ﬁéct‘us/elyf fid the %k’és@ﬁt'ﬂhgrlﬁﬂfeuﬁ&'f‘%fn‘f)oﬁﬁ@ﬁssdéh%ontam
pH buffering agents, and other substances, including,

fromopheut 0.AGP to plpaut @a %,cplefwbbuﬁwacf@patt k%oto about 70 % of the
Isoéum?ltlneaﬁg 1 arHve Cé% tuC{l’ngia?JI addl t I On t hey can al SO

Yier'et I?y valuable subst ances.

Conmhs dbdagese gmen bﬁhﬂhg B Ieskaasl e dderDyatiOe aRKeRMIi@Bedordance
m Xi ng, ranulatlnglla coati ng net hods, respectively,
With o afiRtY QffacierstingIHANARESBRESIES, 288 npBient: e andadical condition of

the ﬂ&ﬁl e SHéfﬂg %P Bidteo gdﬂlolﬁf)& g/e &?ﬁ&'éi tgg lj_oéotﬁ & ﬁnﬁﬁﬁpht\fon the

rom about Jot 0 about soqui nol I ne
renBlewri hr:aama/ﬁmbyomaf thh lpamemtvamﬂduh@paxﬂibldadhsmeo]mmglbmtwe

2|n the | soqui.nol.i ne riva select d in
em ]fP Slcwnt% v teva?fﬂﬂémf Bfin csﬁ%}i/%‘ t:hﬁ et gar ﬁ“@ %S‘Etelmme

and® %Qrﬁfé th@SBectMBla@dlnt §aKe &Rd rRAIeab pha/R, Eblﬂﬁexo& arrest the
the patient; the severity of "'the condition'to be

PKEK@&D%@mcmh@ﬂpnute of adn1n|strat|on the renal or
c.fupction of the patie and the parti.c .
Bl il SnBg iy Om AW Bk G hE Indicated
effated, edrigedrdraab&ft 0criondbyt 1900 nhg 6MIsbi@ndlirde Daﬂvavheagbll Jay.
detern1ne and prescribe the effective anmount of the

Compogjtiprsfior Frevive or firéie tse cancontash abut & 44} 2tha.0, 10.0, 15.0,
25.6{%,91%.09 5566?56(9(51 gf iddbrb mg of Isoquinoline Derivative. In one

embodiment, the compositions are in the form of a tablet that can be scored. Effective
plasma levels of the Isoquinoline Derivatives can range from about 0.002 mg to about 50
mg per kg of body weight per day.

Isoquinoline Derivatives can be administered in a single daily dose, or the total
daily dosage can be administered in divided doses of two, three or four times daily.
Furthermore, Isoquinoline Derivatives can be administered in intranasal form via topical
use of suitable intranasal vehicles, or via transdermal routes, using those forms of

transdermal skin patches well known to those of ordinary skill in that art. To be
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Ef fecti ve dosage anmounts of the present invention,

when used for the indicated effects, range from about
w@2@3/0t891about 1000 ng of 1soqui noline Derivat PUEURSI®N4/005849

day. 25 Cbnpositions for in vivo or in vitro use can

contain about 0.5, 1. 2.5,6.5.0, 10.0, 15.0, 25,0,
admgipistered pthg forpsof @trarwem@l Selivenp 8yt gthe flosags ddmimstration can

o PRE s LB IR TR 0 S0TRARhL P 0Beplaive
topplabpreparagyel iaclafie tﬂ&Emls,sﬁqmencd loenfeeirosal spras andrgels, wherein

range fronwﬁgout 0. 002 to abou¥ 50 n? i%; k%)of 5
theisgBgFnliatighe equipaljne S VASG EGET TR BRRT QACT IS %, wiw
orWf adm nistered in a single daily dose, or the total

dally dosage can be admi nistered in divided doses of

two, three or four tines daily. Furthernore,

Me!r/?b%géth‘?&/{ ﬁ‘gfﬂz@‘ﬂd ‘lt%dlz‘/z@%e?ﬁﬂmbe‘i administered in

I ntranasa orn1 iato use of suitable
{ hocanfiRh el %&ﬁﬂfe%lﬁiﬁghﬁéa {uRert BRAARLTR R R DB ffes are

set fhds &1 thé Eeudlplrabyloskird generatibat m@chem&) 186. - 30 WO
2004/ 078712 PCT/USZOO4/005849 adn1n|st%;ed in

he . .

f or Medtods upsihion sralane laequipeling Lasiurrkgs eiHerya éijewhefem Xis
MBS Bl OMuSARe BEoRARIIAHALS rat her than

intermttent t roug out e dosage regi nen. Q her
illustrative topical preparations include crearns,
oi ntnents, |otions, aerosol sprays and gels, wherein
the concentration of Isoquinoline Derivative ranges
fromabout 0.1 %to about 15 % ww 5 or wv. Methods
for making the |Isoquinoline Derivatives Exanpl es of
synt heti c pat hways useful for making |Isoquinoline
Derivatives are set forth in the Exanples bel ow and
generalized in Schemes 1-10. Methods useful for making
| soqui noline Derivatives of fornmula (1) wherein X is
10 -CH2)- and R5 is 0 are illustrated bel ow in Schene
1. -31 WD 2004/078712 PCT/ US2004/ 005849 Scheme 1 0 O
0O 1. NH3-MeOH, 2. NaBH4, EtOH, C Reflux, 24 hr I \ NH
or RMgX, THF, rt NH OOR
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12 3a-¢c a: R=H 3. TFA, Et3SiH b: R=Me; W 3. TFA
Et3SiHc: RRmMeOC6H4 0 O 4. PBr3, TFA or Cl COCH2Cl,
w@004Mr8762 Cl SO3H, OC NH O NH / \ G 7 6 0 ciP@I/US2004/005849

HNRi R2, NEt3, CHICl2 9. Fumi ng HNG3, AcOH, 0OC, H or
NaHCO3/ Et OAc, HNRi R2 or nityofl uoroborate, MCN, -40C
4a-b 8. McSOBH, 0C, 1-2 RFheme¥k-occocea: o O b
X=Br Q,NH 02N 5. Amine, NH{ MeOH O 8a-af O9 Ng S

) ni um f or mat e,

\  1.8&iMeOHNg

’ R C Eaﬂl{x,éﬁ.}hr A_N :

a: R=H;
b: R=Me;
v 3. TFA, Et;SiH ¢: R=m-MeQCeH,

4. PBrg, TFA Or
CICOCH,CI, Py

e}

O (

7. HNR{Rp, NEt;, CHyClp 9. Fuming HNOj, AcOH, 0°C; H

g.r NhAa:S%C::l/Fé?éc1 _';'\:1’?1% or nitrofluoroborate, MeGN, -40°C da-b
a: X=0COCH,CI;

o b: X=Br

5. Amine,
MeOH

0N
O NH
9 O
10. Ammonium formate,
Pd-C, DMF
11. CICOCH,CI, EtOAc,

sat. NaHCOg4
12. NHR;Ry, DMSO, 1t

)}\ O Sa-e

a: A=NMe,

b: A=NEt,

¢: A=4-Me-piperazine-1-yl
d: A=piperidine-1-yl

e: A=morpholine-4-yi

10a-b

a: R=morpholine-4-yl
b: R=NMe,
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d:

A=pi peridi ne-1-yl e: A=norpholine-4-yl 10Ca-b a:

R=nor phol i ne-4-y] b: R=NMe2 -32 WO 2004/078712
weEFONANE0D4/ 005849 wherei n conpounds 8a- 8af aPEI/HS2004/005849
fol |l ows: ONHS\ R 8a-af a. R=4-Methyl -pipe
razi ne-1-vyl R=- N( CH2CH2NMe2) 2 b.
w %%moem%%ﬁg%%ﬁ fdlowsy| . R=- N(CH2CH2OH) 2 c.
R=4- CH2CO2OH pi per azi ne-1-yl s. R=- NHCH2CH2CN d.
R=i m dazol e-1-yl t. R=-NHE(NH)NH2 P. R=L-prolinol u.

R=-NH[ 4- (1, 2,4-triazol e)]
NH[ 4- (N-rmrphollne e

R=- NH[ 1- ( 4- azaben2| m dazol
R=NHCH2CH2- nor phol i ne- 4-yl

R=nor phol i ne-4-yl v. R=
R=NHCH2CH2NMe2 w.
h.

R=NHCH2CH2N- ( py

R=-NH[ 1- (4-(2' - pyridyl ) pi peraz K.
R=NHCH2CH2- ( 2- N- Me- t et r ahydr opyrrolN digve-1 - aa
R=- NHCH2CH2N] CH2CH2COH] 2 yl ) ab. R:/s

NH 1- (4- benzl pi perazine)] 1. @ \

R=NHCH2CH2CH2- nor phol i ne-4-yl ac. R=- NH2 m
R=NHCH2CH2CH2- (t et r ahydr opyrrol i di ne-1-yl) ad.

R=- NHCH2CH2Ph n. R=NHCH2CHzGHg-i m dazol e-1 -yl ae.

R=- NHCH2CH2[ 4- Ove( phenyl )] o. R=NHCH2CH2CH2- (4-m

et lryd-vddiyi-pp@EREk ylne- 1 -yl) at. R=qNRQ(O).CMNnmREphol i ne)

I R="N(CH2CHQOH)Z
5 é_,;? i}%%p'%erai'f di ket 0- 11H- i soquf‘néfﬁHCHZEC@N was

parhl b}/lreactl ng conpound 1 (AReNileh2Ehienklta

al ,
[4-(N- morphollne)phenyl]
'(g"I W@c INMe, ) Wi th amonia in net:\lhénMCH LCHa(4-N-benzylpiperidine)

h.

TOoOS g RT—

R=NHCHCHa-piperidine-1-yl R=-NHCH,CHy(2-thienyl)
R=NHCH,CH,N-(pyridine-2-yl) y. R=-NH[1-(4-azabenzimidazole)]
R=NHCH,CH.-morpholine-4-yl z. R=-NH[1-(4-(2'-pyridyl)piperazine)]
R=NHCH.CH.-(2-N-Me-tetrahydropyrrolidine-1- aa. R=-NHCH,CHN[CH,CH,OH],

ab. R=-NH[1-(4-benzlpiperazine)]
R=NHCH:CH,CHy-morpholine-4-yl ac. R=-NH,

. R=NHCH,CH,CH,-(tetrahydropyrrolidine-1-yl) ad. R=-NHCH2CHzPh

R=NHCH,CH,CHz-imidazole-1-yl ae. R=-NHCH,CHz[4-OMe(pheny!)]
R=NHCH,CH;CH,-(4-methylpiperazine-1-yi) af. R=-NHC(O)(N-morpholine)

R:N(CHzCHzNEtg)z

5,6-dihydro-5,11-diketo-11H-isoquinoline (2) was prepared by reacting compound

1 (Aldrich Chemical, Milwaukee, WI) with ammonia in methanol.

() 11-hydroxy-5,6-dihydro-5-ox0-11H-indeno[ 1,2-c]isoquinoline (3a) was

prepared by reacting 2 with NaBH, in ethanol.

(+) 11-hydroxy-11-methyl-5,6-dihydro-5-oxo-1 1H—isoquinoline (3b) was

prepared by reacting 2 with MeMgl.

(%) 11-hydroxy-11-(m-methoxyphenyl)-5,6-dihydro-5-oxo-11H-indeno[1,2-

clisoquinoline (3¢) was prepared from 2 using m-MeO-CsHsMgl.

(%) 11-N,N-dimethylamino-5,6-dihydro-5-oxo-11H-indeno[1,2-c]isoquinoline

(5a) was prepared from 3a using chloroacetylchloride followed by reacting with
dimethylamine. Similarly prepared are: (+) 11-N,N-diethylamino-5,6-dihydro-5-oxo-
11H-indeno[1,2-c]isoquinoline (5b), (+) 11-N-(piperidino-1-yl)-5,6-dihydro-5-oxo-
11H-indeno[1,2-clisoquinoline (5d), (z) 11-N-(4-methylpiperazino-1-y1)-5,6-dihydro-5-
oxol [H-indeno[1,2-clisoquinoline (5¢), (+) 11-N-(morpholino-4-yl)-5,6-dihydro-5-
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5 ()
11- hydr oxy- 5, 6-di hydr o- 5- oxo- 11H i ndeno[ 1, 2- c] i soqui no

WO 2we/0(BE) was prepared by reacting 2 with NaBEEUS2004/005849
et hanol . () 11- hydroxy | 1- et hyI 5, 6- di hydr o- 5- oxo- 11H

OXW@%E ?sloagll)nbﬁge {.ffbr 6!—)2y1 1FN %rngpp?loﬁno 1)r g ,0- 1hy<?ro 5- (\g((;-h
11H:i6STRL e OQJFlﬁ{bYlln% $) Wad Y PrQrarsdOn gf-g-nj'gi BARALE - dihydro-5-

10 c]isoqui nol I ne was prepared fr usi ng
0X®111Hbl@d@6imwgzl]1soqglnollne (4b).

c] i g 6’]\'9 q’ﬁ{ge fq- E@XO??&Z;) q%ggo Eir gﬁglg%?%l%} ?@éé]ﬂ%ge%%y teuction of
5 6C(ﬁlh9<!11@a§ ef-ulieh- @[HQ%qﬁﬁio‘hﬁW ot?!(cf' Ielaﬁifdrﬂﬁy W@ﬁﬁhydl 05-0x0-11

di rethylamne. Simlarl ared are:
H- lsoqwnplmee@hyuang bG8 1i11¢ solage. o&@hlcmmwlphmwhéw dihydro-5-

ox% iZIT{—'f{ndse ocll%fggﬁ?mé(?lbr)esﬂg%va? ;{z'reg?.lgd gy c;(]é)rﬁ%llfi)natlon of 5,6-
dlhytﬁ'd sae0d(l Hlinde£d-{ 2@ lbARliddlRe ((5)d)9, [X4-methylpiperazine-

N- (4-net hyl pi perazi no-1-y1)-5, 6-di hydro-5- oxol
Ly P o & B St HAT-IeBng-bbg-<Tigaauinolihe (3a) was prepared

o oa SR e ek ok M AR 2 siinpin 7. and
N-(behylpiperhzitd.- mamrqubambmé YHNV-EL-6- di hydro 5- oxo-

cm%%gﬁlli ng%%g 1}e§1ﬁglplglsagﬂgl % %wggrﬁo’%( \(Iﬁqydro %X%rlel@ﬂn%gno [1,2-
c]1§0¥]§‘1ﬂd1‘1ﬁ§ggﬂ)l9 INH- KZQH RIS é}ﬂl@no 1-y1)- sulphonyl] -5, 6(d11)1yd10 -3-

5-oxo0- |ndeno 120|soun0|
ﬁmdl}jﬂa@@m}eﬂ byha;ce]dm;ﬂmgﬁ&x)w []E‘r(lrmdazolo 1- yl)sulphonyl] -5,6-dihydro-

S oo T BatR R oAl B B oA R B s i do-5-oxo-
11Hﬁhﬂkglog:§Q(|]h b&idlﬁd)lﬁier‘(fb)s DI[NQﬁm*phohnesulphonyl] 5,6-dihydro-5-oxo-

9- Chl or osul phonyl - -di hydro-5
i

11HHndengéhd- Cﬂlioczu@qlir@dat) T(aéN(IVf}imAﬁbylsrr@miﬁ@dl)blyunosulphonyll
5 PSSR 3. cBoquinpline, (8e), O INC(2-[pipepidino-1-

yl]&h&])l-a@ﬁnmﬂﬂihdnpl]ﬁﬁe(ﬁﬂﬂlyﬂﬁ} 5-oxo-11H-indeno[1,2-clisoquinoline (8h), 9-[N
RS e B SR rere L 21 s
118- 1ﬁ5@rf6{9§éﬂh§6ﬂ9ﬂ% 1nc5(83)' @'i[‘/y@r Emégﬂgﬁn& 1“#1 S]V‘Qm[lﬁ@s% B}5}1]0ny1]—

[ soqul nol i'ne erazi ne.
5 6gi1bpapéjom—é1H9n{i¢¢o¢14,2 clisoquinoline (8j), 9-[N-(2-

v B R p R o e RS B gy o’
118- 15&@6 [(123 bijqaﬁmﬁh@ysml mmz £ﬂ1@rp1romha)4s I*uohonyI] 5, 6-
di hydr o-5- oxo-11Hind c]'i soqui nol i ne (

prow{)rarmnesuipmzfarﬁ _t.iﬂwd)csé’rqémdrlﬁ ]ndsnca{hzﬂwonnmomsg (8), 9-[N-(3-
e i e BT Rt binbagyt 5 -ty frosod ipdenc-

(1, 1]:I|isd>q’id@ﬂﬁ][e (8m3; %IN&Mﬂmﬂ@idldle }ﬂﬁ)@dpyl)armnosulphonyl]-5,6—dihydro-
N- nor phol i nesul phonyl ] -5, 6- di hydr o- 5- oxo0-

5- Ofa?rlluPhH@ﬁle 2- C&qSP@aa%im@dﬁnh& [OBI3y( 4 -methylpiperazino-

o M P AT RS féﬁ'f"séh%%t‘![m?%’%lu e o)

O-[8; [J k- (2—{][/ p-prethytlioniaelethyl)-aminosulphonyl]-5,6-dihydro-5- oxo-llH indeno-
[1,2-c]isoquinoline (8p), 9-[N,N di-(2-[N,N dimethylamino]ethyl)aminosulphonyl]-5,6-
dihydro-5-oxo-11H-indeno-[1,2-clisoquinoline (8q), and 9-[N,N-di(2-
[N,N-dihydroxyethylamino] ethyl)-aminosulphonyl]-5,6-dihydro-5-oxo-11H-indeno-
[1,2c]isoquinoline (8r).
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yl ]ethyl)
-am nosul phonyl ] -5, 6-di hydr o- 5- oxo-| 1H i ndeno|

wa 2@40787¢Dqui nol i ne (8h), 9-[N 20 PCT/US2004/005849
(2-(pyridino-2-yl)-ethyl)- aninosulphonyl] 5 6- dihydro-
5-0x0 11 H-i ndeno[ 1 20] [ so ui nol i ne é £
[mggﬁlapymﬂg ,§- }:aré hipiepare ﬁﬁlﬁgg@ﬂ rBﬁ ﬁ9§f ﬂlescn ed above for

s RO RaR 0% SRRl Pl Raagh, OF, ()

am Bd=unieghibluytriteda mediddydefd foraxakding terminal carboxylic acid

COI%‘:—:’LC[EI-NI-CI? gfe%{—‘éﬁ éfﬂg-]ﬁ’;ag 0 %ylis]nrgtlzth n(? co(rg[l)%s’es reacting sulfonyl chloride 7
5 Wlt? HRPMk - R BP%PAIEH&%H mﬁh@ R{éba%é P2 PaX Bre:l?éijébl'ypcﬂ@ﬂﬁ%l{une to

2c]1soqui noline (
proptdetanawm@bw rcartrmmhl n@rbmy‘lhq zmlcbplylyl) @tm neBichphthey hiyd®]Bed

.= di r 0-,5- 0X UI nol i ne .
usigd ¢ RIS i ST BY oG KR BT RSO e ol Pt
aciqdr o- 5-o0xo-11H-i ndeno-[1, 2-c]isoqui noline (8n),

9-[ N-[ 3- (4- net hyl pi per azi no-

1-yl ] propyl)-am nosul phonél ]-5, 6-di hydro-5-oxo-11Hi nd

eno-[ 1, 2c] i soqui nol i ne (8dhemesh 9-[ N, N-

I -(2-[N, N-di et hyl am no] et hyI ) - am nosul phonyl ] -5, 6-di h
ydro 5-ox@-11Hindeno- [1,2-c]isoquinoling (8p), 9-[NN
- (2- [ NNjjdi net hyl am no] et h I)am nosul phonyl | -5, 6-
d| hydr o- 5jloxo- 11 I—IilNﬁafé(ﬂ&OE‘_’L (). ¥ sgqui noI i ne (8q),

d e N di (2- \HHodbhygy, axyet i
am nosul phonyj-5.-6—di-hydsq i ndeno-
iznol i ne (8r). 23T WD 26Q

PCT/ 8200 849 Conpounds 8s-8af Tan be 5.9 =\
usi ng the yret hpds dgscri bed above for nmaki (? q
of 8a-8r, g appropriate am ne internediate
Schene 2 illusty=tds a Jret hod useful for nmaking

term nal carboxylic @éfd conmpounds of fornul as
Bag- Sao. Thi s net oﬁﬁon‘prl ses reacting sul fonyl 2\
chloride 7 5 with the @l kyl ester of an am no acid in R
the presence of a base, preferably triethyanine, to
provi de an |,51t ernmedi ate term nal carboxyl |g aci d al kyl
ester, which’is then hydrolyzed using a b&%&®Such as
sodi um hydroxi de to provide the cgrre term nal
carboxylic acid. Schene 2 0 0 1% NH%E{%% %&%OR" (41),

NEt 3 NH NH(CH2) nOOOR" (42), NEt3 ¥ [HNH@H:: 00
R=- NH(CH2)4COO
al. R='NHCH(CHZCOOH)COOH
am. R=-NHCH((CH2)2COOH)COOH
an. R=-NHCH((CHz):NHz)COOH
a0. R=-NHCH(CH,OH)COOH

10
wherein:

R’ is -alkylcarboxy, -alkylamino or -alkanol;
R” is -C;-Cg alkyl; and

n is an integer ranging from 1 to 6.

15  General Procedure for making 9-sulfonamide carboxvlic acid derivatives

Preparation of 9-sulfonamido carboxylic acid ester

To a 0.5 M solution of an ester of formula 41 or 42 in CH,Cl, is added compound
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cl O0R 7 8ag-ao ag. R=-NHCH2COOH ah.
R=- NH(CH2) 2COOH al. R=-NH(CH2), O00H aj.
WOROOMBIISZH2) 4COOH  ak. R=- NH( CH2) 5COCH al . PCT/US2004/005849
R— NHCH( CH2COOH) COOH am  R=- N|—|CH((CH2)ZOOO—|)COO—| an.
NHCH( ( CH2) 4NH2) COOH ao. = R=- NHCH( CH2CH) (2
7 Uv@w@-”t)éiﬂﬁ the pRsultigg nixeya léaitclva@&i;pr 5 g Sa.Tﬁithyl%Pme about 5 eq) is

theri &R %h Fhe oljr:r%ufﬁ %reg. 10%15 geﬁ}f Eﬂl Bl ggraﬂﬂ? LM ﬁﬂ)ﬁftored using

rangin rocedure maki ng
TL@ 05 HlPﬁ_m'llﬁfﬁl dempktd) ORY rieactivmi IﬂleﬁE isviitdred she sR)helpa vashagusing

9-sul fonantido carhoxyl|ic acid ester a 0.5,
MeGH tgrmeHidomedegse e r b PTG Hbog iagcil fierBiED g be used
Wlt@?ﬂé&ggggﬂg% th35 WO 2004/ 078712 PCT/ US2004/ 005849

e resulting mxture is stirred for 5
m nutes. Triethylam ne (about 5 eq) is then added and

EstsBvASRYLting reaction is stirred at roomtenperature
s ’Igy} ﬁytgored using TLC or HPLC until conplete. The

r eaﬁg 519 %ﬁ%ﬁ%&[ gislji Itc/{iegoiLﬁ{oﬁq)f at9h§11 ﬁ‘lzulngde' s ?ﬁ@ gmd ster in

usi ng ternedl ate Onam
etha@l axied ebae B N&Q@&ou@@b@hmdﬁﬂr(bﬁdm&bdut B0 wi)X dnoluthe resulting

further_purification. Este dr ol ysij ) .
reaciopriy ﬁﬂ\%ﬁ%r ylleeesséum aélémi’&mff%? Sgtgg e I’%@% completion.
Thecéﬁaﬂ))fyﬂﬂx é‘f’é b ‘aﬁ%{(dl tgr&b?@ctbd?-?ﬁ 9 usir% ﬁ@%ﬂoé\bﬂ@ and theN

gueous so I um hydr
neutmhxddt feagionmeiatte orexirected twisx elelmgfﬂt@écegila rcymé)mstd EtOAc

t d
layqiR B Ve S s e Bt g B b gty then
ARt sJdi@n Nt aA0doddRBiraB W $ b 26 Hef6@aCdrh @ rafidst Wikch is

Is extracted twi ce using EtQAc. The conbi ned Et OAc
purified using flash column chromatography to provide the desired 9-sulfonamide
carboxylic acid compound.
Acid hydrolysis with neat TFA can be useful where the sulfonamide has a t-butyl

ester group.

In another embodiment, illustrated below in Scheme 3, Isoquinoline Derivatives
of general formula 13 can be made by a method comprising contacting a compound of
formula 11 and a compound of formula 12 in the presence of a base for a time and at a

temperature sufficient to make a compound of formula 13.

-36-



10

15

20

| ayers are washed sequentially with water and

saturated aqueous sodiumchloride, then dried over
w@owisiam7sul f ate and concentrated in vacuo to aP¢DUS2084/005849

crude residue which is purified using flash col um

chromat ography to provide_the desired 9-sul fonam de 15

carboxylic acid conmpound.SeReme hydrol ysis with neat

TFA can be useful where the sul fonam de has a t-butyl

ester grgup. In anot her embodi ment, illustrated bel ow

in $chemd 3, Isoqui noI i ne Derlvatlves 20 of ggner al

b

Schéie 3 RLOR7 RL O"RZ ORB/ CN Rp NH™ base R
ORO CH2Rb R3 R4 RIO R4 Re R o RO 11 12 13 wherei
R -R4 and R7-R10 are as defined above for formula £]); "
and Rbis -d, -Br, -1, -OMs, -QOls or -OTff. 5 In one
enbodi nrent, Rbo is -Br. In another enbodi nent, Rb and

Rd argiboth -Br. In ome enbodi nent, about 0.1 tg3about
10 equival ents of a conmpound of Fornmula 12 are used
wh®€in: about 1 equival ent of a conmpound of Fornmula 11. 10

I n anot her enbodi ment, about 0.5 to about 5

eunv*BMélmi Rrdto arege wiplbnastrbere fadermnla (2antk e used per
ab_o*#)1 .89 v:i\I Ejg\;l obﬁxo q_r)ugpund of Formula 11. In
0

sti Sanot her e di ment’, out 1 to about 2
equi val ents of a corrpound of

Ro

e

In one embodiment, R}, is —Br.

In another embodiment, Ry and Ry are both -Br.

In one embodiment, about 0.1 to about 10 equivalents of a compound of Formula
12 are used per about 1 equivalent of a compound of Formula 11.

In another embodiment, about 0.5 to about 5 equivalents of a compound of
Formula 12 are used per about 1 equivalent of a compound of Formula 11.

In still another embodiment, about 1 to about 2 equivalents of a compound of
Formula 12 are used per about 1 equivalent of a compound of Formula 11.

In one embodiment, about 1 to about 10 equivalents of base are used per about 1
equivalent of a compound of Formula 11.

In another embodiment, about 3 to about 7 equivalents of base are used per about
1 equivalent of a compound of Formula 11.

In a yet another embodiment, about 5 to about 6 equivalents of base are used per
about 1 equivalent of a compound of Formula 11.

Suitable bases for use in the method of Scheme 3 are organic bases such as
triethylamine, diisopropylamine, diisopropylethylamine, pyridine, lutidine and imidazole;
and inorganic bases such as alkali metal carbonates, including sodium carbonate,
potassium carbonate and cesium carbonate.

In one embodiment, the base is triethylamine.
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Fornmul a 12 are used per about 1 equivalent of a

conpound of Formula 11. In one enbodi nent, about 1 to
W@bwun78z@2 equi val ents of base are used per aborCT/LS2006005849

equi val ent of a conpound of Forrmula 11. In another

enbodi nent, about to about 7 eqU|vaIents of base are

usd# aﬁeshelaﬁab@dm@nb&m Rage srotaspium easbisiid of Formul a

11. Tﬂer}flé'thxgtof Eigetnlﬂaei s Eéo&ﬁﬂr@d'éut n?h'%gg; s’%#@o@é’%ﬂ/en@ such as

equi val'ents o ase are use equi val ent
acemﬁltalecnﬂﬂ‘gﬂmﬂ obforfeer chibrafdkin, "HHF BNFADMS hatled ataiate ugetone,

in the t hod of Schene 3 rgani c bases such as
ben%%eefhﬁmnﬁﬁﬁhﬁ% WAL FHF GRS R,

di %E%%oﬁhﬁ%{tatﬂk 38verf)d delidhripd Ut di ne and

i m azole I norgani ¢ bases such as al kali netal

carlbanathes ¢mbodiingdt, tly bdintmRMtbonat e, pot assi um

5 P IS s T 5 SR TR 1
subﬁgﬁ%%ﬂ§}&gg§3%9 cohprisddatRERaLIHRE I B Blatert he base is

pot assi um car bonate. The method of Schene 3 can be
carlinlcélé emhodimerttﬂée preddrd Scheme 3dprardad outsfige p tisae of about 0.5
tonj t nmet hyl ene chl oride, chloroform THF,
houfjy 5%Bws h‘%%yl acetate, acetone, benzene, diethyl
et hIﬁfanotRf@I emboedintEnk e @sthblef 8éiemd3 Isaafiw] @ntiodi timatbf about
the solvent is acetonitrile. |In another enbodi nent,
3h@ﬁé“§@¥W&ﬁ@hP@3DWF In still another enbodi ment, where
t heInss‘a 1 ﬁei émﬂﬁ&a%@{ Ble m&tlﬂgd 595&%%6 3 iy ciamed out fo1 a time of
substantla y an rous, 1.e., conprises |ess
aboab® hburt tSabatt 84 holm one errbodl nment, the nethod of

Schenme 3 is carried out for t] of _about
houlsret 8ot ‘“dLthQPélnﬂﬁtﬁré‘e meth o SEBFE A0 B tout i%é“me of
aboq@{ﬁg&lgto%ﬁ@g@hgml s carried out for a time of about
hours to about 36 hours. In still another

ean@ca firether emmbeslinenty 9 méthSt plebahege) Sisarredat aia tefaperature
of 8 hours to about 24 hours. 15 In yet
Of‘iﬂ%tt(ﬁgr @J%B%%Tweg the nethod of Schene 3 is carried
outInf@btir Einﬁ@dlﬁfent akombthdd ohStlicend ®iod@tiéd AQ abewrsperature of
In a further enbodi nent, the nethod of Schene 3 is

abogh?iCel@ abaut KOG t enperature of about OC to about
200 yet another embodiment, the method of Scheme 3 is carried out at a

temperature of about 50°C to about 100°C.

General Procedure For The Preparation of Compounds of Formula 13

To a solution of a homophthalic anhydride of formula 11 (about 1 equivalent) in a
suitable solvent, such as acetonitrile, is added a compound of Formula 12 (about 1 to
about 2 eq) followed by a suitable base, such as triethylamine (about 1 to about 5 eq).
The resulting reaction is reaction is allowed to stir for about 1 hour, at which time a
colored precipitate appears. The reaction is then heated at reflux for about 20 hours,
cooled to room temperature and filtered. The collected solid is washed using acetonitrile

and dried under vacuum to provide a compound of Formula 13.

Scheme 4
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In anot her enbodi nent, the nethod of Schene 3 is

carried out at a tenperature of 20 about 25C to about
waze@o7d7m yet anot her enbodi ment, the net hod oPCBUR®NE005849

3is carried out at a tenperature of about 50C to

abaut 100C. Ceneral Procedurge For The Preparation of,

nt) in a 25 sunt&ble~solvent, such ag

about 2 eq) followe y gui t abl e base,
triethylam ne (about 1 to about 5 eq). The resulting
reaction is reaction is allowed to stir for about |1
hour, at whi chybdnP®s: Roo&@l|or ed preci pit atmeow (gge'atﬁ
The reaction i&othen heated at reflux fdJdfCaBout®
hours, cool ed™t'5"F8om t ejperature and filtered. The
collected solid is washed ugj ng acetonitrile 30 ando

heat eNH 02N O O O 2 14 15
per br om de, Anmoni um f or nﬁt Ae/OH MeOH, Pd-C, 190 C
2. dil. HC, heat eNHey 180|—|zN191 Cl CCCH, Cl

Et OAc, sat. NaHCC3 2. ,NH, DVSO 0 O NPFOCHEfde. ] ~ N

sat. N*lHCO3
2. Me,NH, DMSO

OvVri di ne HBr

o ~n

The amide derivative 2-dimethylamino-N-(5-0x0-5,11-dihydro-
6H-indeno[1,2c]isoquinoiin-2-yl)-acetamide (17) was prepared from 5-chloro-
11H-indeno [1,2¢)isoquinoline (14). Compound 14 was subjected to nitration to provide
nitro compound 15, which was reduced using ammonium formate to provide amine 16,
which was derivatized to acetamide 17, and followed by amination of the
chloroacetamide intermediate. 2-bromo5,6-dihydro-5-oxo-11H-indeno[1,2-

clisoquinoline (18) was prepared by bromination of Compound 14.

Scheme 5 illustrates methods useful for making oxygen-substituted Isoquinoline

Derivatives of formula (I), where Rs and X are oxygen.

-39 .



H/ \ 17 The am de derivative
2-di met hyl am no- N- (5- oxo- 5, 11-di hydro-

WG RbonTmD[ 1, 2c] i soqui noi i n-2-yl)-acet am de ( 1FQT/Wa204/005849
prepared from5-chloro 5 1 1H i ndeno
[1, 2c] i soqui noline (14). SQ gd 14 was subjected to
nitration to provide nitro conpound 15, which was
remuced using amorygum formate to provi deam ne 16,

Ry chcowas derivatized fo acekayiude, 17, ang’ fallomed by

ation of thé& S oacet aeristie. niant &7 mEdha

Ry 2T D052 8- di hygl xo- 1IH-indeno[ 1,
c]®ssogui nol i ne (18)R wa$ prepared by brom fat i on
Conpound 14. 10 Sch%ne 5 illustrates nethBds U3
for maki ng oxygen-substituted |soquinoline?
Derivatives of fornula (1), where R5 and X are 1?nygen.

o CN I. KNOB, : :
|\ NHR CPPRa + /IR7T R3/ 7 R4 Rb R8
8 21 22¢R9 Ri 0¥0

o/ -~ —j\&m_g-l 22b-d 23a-@® OHO
22b-d 23a-¢
0 OR’ 0
NH , A
C L CLA e OO
Z _— A o
23b 24 ’ 25 ==
OH OR' OR)
0
NH
b L
AN
54
s
COH T~
2.0 > . CO,NHR"
wherein:

R1-Rs are as defined above for formula @D;
5 each occurrence of R, is independently C;-Cj; alkyl;
Ry is -Cl, -Br, -I, -OMs, -OTs or -OT¥;
R is -C1-Cyp alkyl, alkanol or alkylcarboxy; and
R is -C1-Cy alkyl, aryl, heterocycle, alkanol or alkylcarboxy.

10 In one embodiment, R, is methyl.
In another embodiment, R, is -Br
In another embodiment, illustrated above in Scheme 3, Isoquinoline
Compounds of formula 22 can be made by a method comprising contacting a
compound of formula 20 and a compound of formula 21 in the presence of a base for a
15 time and at a temperature sufficient to make a compound of formula 22.

In one embodiment, about 0.1 to about 10 equivalents of a compound of Formula
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/I HRX T \ A\NHC I \ NH 23b 24 25 CHOR OR 0 O NH
R'NH NH O 22f, g 7 CO2H 26 O CO2NHR wherein: R1-R5
wae@4as87def i ned above for fornula (1); 5 each PCT/US2004/005849
occurrence of Ra is independently Cl-C3 alkyl; Rbis
or - Cl1- CI 0 al kyl,
20 gpwg%per(ﬁbogq ]k‘iﬂué‘&}l%gg a cgpgound Ofﬁqumfaéi C10 al kyl,
ar Yo a2 ilef ERBYGinfent, & { ) 48 bﬁhd)&e
ol A, A e AR e oot
Fornﬁada Rhansedper abnbtol:ieqmvﬂlcntidf lawstpatediofBouwald Pl.Sc h e rre

by L REkHSE<E EBPTETHG "B oebRt Zed € BIpBUNEE Gripound of
FOMIMJ) AreaRe@Pa MoGOIBRRMeRfor fa%b[ﬂﬂ)loﬁn@éf Fdntulez1.

presence of a base for a 15 tine and at a tenperature
suf In oicembodimenikaboat templou d0 efuifalentg lod base.ar¢ wsedrpsr about 1

t 10 | f
equ@%gﬁgg%?@%} ﬁ%rmu%ng;\oogocm/ O%gll ya ents of a

PCTH 804 eRB68ithint, ABo@r Proledt Pedquitlientt oflbLe uie/aeeper about
of a conpound of Formula 21. In another enbodi nent,

1 egiysentim cogpabediof Boregld 9hI ent s of a compound of

o B R R o A SO v o

aboaba)lstluﬂzaleﬂtc&bmﬁn@uﬁmufvalnanaslof a corrpound of 5
Formul a 20 are used ger about 1 equival ent of

a
c onﬁwlpée BASCItS it B the mefhpdgiie orgRBihateICh apBi A ge,
d11s%g nE Qi Xﬁjogﬂcﬁgﬁfrmgéﬁ)%’mﬁ{& Hﬁ@ﬂlegﬁﬁ nﬁﬁﬁ%le and inorganic

ul va ent’ o und of “Fornmul a . I'n anot her
basesrbodiaretitali rmﬁdmt@naws albdiLas sﬁdﬂmcarbd)r@m powksibvagertamete and
cesyusﬁggal ce)rrlzcltéa.bm'It

In one embodiment, the base is potassium carbonate.

In another embodiment, the base is triethylamine.

The method can be carried out in the presence of a solvent, such as acetonitrile,
methylene chloride, chloroform, THF, DMF, DMSO, ethyl acetate, acetone, benzene,
diethyl ether, water or mixtures thereof.

In one embodiment, the solvent is DME.

In another embodiment, the solvent is acetonitrile.

In still another embodiment, the solvent is substantially anhydrous, i.e., comprises
less than about 1 % water.

In one embodiment, the method is carried out for a time of about 1 hour to about
96
hours.

In another embodiment, the method is carried out for a time of about 18 hours to
about 72 hours.

In yet another embodiment, the method is carried out for a time of about 24 hours
to about 48 hours.

In one embodiment, the method is carried out at a temperature of about 25°C to

about 200°C.

In another embodiment, the method is carried out at a temperature of about 50°C
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1 equival ent of a conpound of Fornmula 21. 10 In a yet
anot her enbodi nent, about 5 to about 6 equival ents of
whawe/0287¢2 used per about 1 equival ent of a coPEDUSHOLH05849
Formul a 21. Suitable bases for use in the nethod are
organi c bases such as triethyl am ne,
to alputd8Btepyl ani ne, dii sopropyl et hyl ani ne, pyri di ne,
| uty] di. d i e, I nar j1C .
al 1P B ST ABAG Cibe HAI LR A o RES BRI 8 about
75°Q @6 asqitunsa@r bonate and 15 cesium carbonate. I n one
enbodi nent, the base is p ssi uym carbonate. . In N
S hoiheme Sriblsts e hedsaib s frualupg BiUpopP R sLuted fsoquinoline
]Daﬂ@ﬁb&;iﬁﬁ@i En~a{ried out in the presence of a
solvent, such as acetonitrile, nethylene chloride,
chloroform THF, DMF, DMSO ethyl acetate, acetone,
benzene, 20 diethyl ethéichematéer or mni xtures thereof.
In one enbodi ment, the solvent is DVMF. |In another

enbodi ment, the solvent is ace oni¥file. |n still

anot he ”iosiqgnt,b?%éasoIVr ' sqgstaﬁ?ﬁaily

anhydr 6 #be., CONRpLSes £S5 an about 1 % water.
od

25 In one e iment, the nmethod its carried out for a
tinme of ahout 1 hour to about 96 hours. |n another
enbodi nent, the nethod is carried out for a tinme of
about 18 hougs, to about 72 hours. n yet anot her

0
enbodi neqnt, fthe net% }s carrjed thkbr a tinme of
about ou ot O aE%ffL 48 @ | n,.one_énbodi ment
the nmethgd-iNs carri ggigput at ~a4 -;oeraturghgf about

25C to abolt 200C. In another entodi nent, "t he net hod
is carrieddsout at a tenperaturesof about 50C -41 WO
2004/ 078712 PCT/ US2004/ 005849 to about 150C. In stil
anot her enbodi nent, the nethod is carried out at a
tenperatureqof about 75C to about 125C. . Schene 6

il lustrates|met hods useful for naking

b. Y = -NH(CH,);-(morpholin-4-yl)
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5 Derivatives of the invention. Scheme 6 NO Ph NaNO2

Ph Na2S704 --Y ON AcOH/ N~ HH 27 28 NH2 NHCO2Et
W@L@IAE71Ph H Ph20 29 30 O CAc NH Ac70 N HMNCINUSB24/005849

H3C(OC 32 CISBHO O NHHY Il \' NH NN Cl02Sl Y02S/

33 S02CI 35 SO02Y H20 a. Y =-NH, b. Y ==NHCH,)i

(nmorpholin-4-yl) O NH N HO3S 34 SGBH -42 WO

Zooﬂ{z&?&ﬁ%ﬁ%ﬂg gﬂa&ﬁﬁggé 41%%@8 below in Scheme 7, nitrogen-substituted

Isoquinoline Derivatives of general formula 37 can be made by a method comprising
contacting a compound of formula 36 and a compound of formula 11 or formula 20 in the
5  presence of a base for a time and at a temperature sufficient to make a compound of

formula 37.

Scheme 7
Ry

22 COg B,

Ro

R base
Ry
0 OR,
20
Rg CN
20a: R,=CH;
Ry=Br
b Rg NHC(O)R.
Ry o] /

Rg o}

Rz

R4
11

wherein:
R;-R4 and R7-Ryg are as defined above for formula (I);
10 each occurrence of R, is independently C;-Cs alkyl;
Ry is -Cl, -Br, -1, -OMs, -OTs or -OTf, and
Re, is C1-Cj alkyl.
In one embodiment, R, is methyl.
In another embodiment, Ry, is -Br.
15 In a further embodiment, R, is methyl and Ry, is -Br.

In still another embodiment, R. is methyl.

_43 -



10

15

25

30

In an alternate enbodi nent, illustrated below in
Schene 7, nitrogen-substituted |soquinoline
weowzt7ives of general fornmula 37 can be nadeP®@US2004/005849
met hod conprising contacting a conpound of fornula 36
and a conpound of formula 11 or formula 20 in th
mirodimentsabopbP. 140 ebopt 19 gguiyalentsial w@ﬁmou%of Formula

1 %éf“ﬁéﬂc#&%&@ R R I P et
NH RQmotHsasfmbiddi@nk,aboltl Q.58 adeyt NeliifiQIBtssf a Rémblbluai of

Ri o 37 R base :Q0 o 4 wher R1- R4
Forgyia %7&@1@6%?@ a&gufdkﬁwwerg@gaé‘rompw plgranyia ?6

In still another embodiment, about I to about 2 equivalents of a compound of
Formula 11 are used per about 1 equivalent of a compound of Formula 36.

In one embodiment, about 0.1 to about 10 equivalents of a compound of Formula
20 are used per about 1 equivalent of a compound of Formula 36.

In another embodiment, about 0.5 to about 5 equivalents of a compound of
Formula 20 are used per about 1 equivalent of a compound of Formula 36.

In still another embodiment, about 1 to about 2 equivalents of a compound of
Formula 20 are used per about 1 equivalent of a compound of Formula 36.

In one embodiment, about 1 to about 10 equivalents of base are used per about 1
equivalent of a compound of Formula 36.

In another embodiment, about 3 to about 7 equivalents of base are used per about
1 equivalent of a compound of Formula 11.

In a yet another embodiment, about 5 to about 6 equivalents of base are used per
about 1 equivalent of a compound of Formula 11.

Suitable bases for use in the method of Scheme 7 are organic bases such as
triethylamine, diisopropylamine, diisopropylethylamine, pyridine, lutidine and imidazole;
and inorganic bases such as alkali metal carbonates such as sodium carbonate, potassium
carbonate and cesium carbonate.

In one embodiment, the base is potassium carbonate.

In another embodiment, the base is triethylamine.

The method of Scheme 7 can be carried out in the presence of a solvent, such as
acetonitrile, methylene chloride, chloroform, THF, DMF, DMSO, ethyl acetate, acetone,
benzene, diethyl ether, water or mixtures thereof.

In one embodiment, the solvent is DMF.

In another embodiment, the solvent is acetonitrile.

In still another embodiment, the solvent is substantially anhydrous, i.e., comprises
less than about 1 % water.

In one embodiment, the method of Scheme 7 is carried out for a time of about 1
hour to about 96 hours.

In another embodiment, the method of Scheme 7 is carried out for a time of about
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10 each occurrence of Ra is independently Cl1-C3 al kyl;

Rois -d, -Br, -1, -Ows, -OIs or -OIf, and RC, is
w@008878tkyl . 1 n one enbodi nent, Ra is nethyl.PCT/IS2004/005849
anot her enbodi ment, Rbis -Br. 15 In a further
enbodi nment IS rrethyl and Rbis -Br. In still
18%@%1@@1305%?dmmm R, |s met hyl . -43 WD 2004/ 078712
i
abold LG g o et RO B STRah, 7 Chpdod P4 fipe of

abouswh@ﬁstmumah@qm vaI ent of a conpound of For nmul a
I n anot her enbodi nent, about 0.5

eq uﬁnmrf@m@ isheng the RsHpdPLScherpg ﬁwaaﬂadl%aé ad%f&laera%lre of
p@%btc bent of a conpound of Forrmula 36. 5 In

abof} tgsljnagtg 2rO@en’oodl ment, about |to about 2
eq uinveabehet embbdimenn nimmaiﬂiodbf SEenmil & chiriclrait abetbnpsrature of

t. 1 qU|v nt of a conmpound of Forrmula 36. In one
abo%%gj& Q@o@t 0.1 to about 10 equival ents of a

C Onﬁ%ﬂ%ngfhef: ShBMimhent %earh@th5§ %F‘S&%ﬁn@bﬁlﬂaﬂed out at a
equi val ent of a conpound of Fornula 36. |In another

tempetabde pbatout ApWuto 4bost {35°6bout 5 equi val ents of a
conmpound of 10 Fornmula 20 are used per about 1

Gl Al el oL ASamand AlcEIMb Al 8111

a compound of Formula 20 are used per about 1

Frosgahvabginhalofe: a conmpound of Formula 36. In one
enbodi nent, about 1 to about 10 equival ents of base
ar eTcmaedlupiem ofbborhofihthagiei of oemtla@ (abcmb Aegmed of V-
or.mul

acylRUR ke Gl & it P RdtsaS sdha SolveR iy 2P i

undef iRrCARBQMBR. Afadhed Auha (l%ut|5rbq§ N6k a@PGhR@Im carbonate and the
enbodi ment, about 5 to about 6 equival ents of base are

reacu:mds p&mwe@u@@m far 8@qum 4fahans atgfbogt H&wﬁoﬂnﬁﬂ copleddr o

tG]TﬂgFIéltlB? gﬁ? teagté%negmgtdrg is § ni}@ﬂ%ed Hétto ij Nosod1§%l;' ﬁ% oka, and

the Géslu&ﬁfgfs@m\(ﬂoﬁﬁé &@ractbd WIBPEAPAL. erhwEm@ayelply riadh&®sequentially
lutidine and i m dazole; and inorgani¢c bases such

withpRetil NEt) sagepise ﬁﬂﬂ@sﬁ@ﬁma@ﬂ@% grst ey SARTE sultate,
fﬂtegg% Qf?d(? Peotlcs ntﬁfﬁ%cpﬁz%tcfz‘o a@ﬁje R8I &?&qugafsgolvéd]uﬁﬂgg warming in

e base is potassrum car bonat e
toluene and the resulting solution is cooled to room temperature and precipitated using

hexanes. The solid precipitate is filtered, washed using hexanes and dried in a vacuum
oven at 50°C for 72 h to provide a Compound of Formula 36.

The synthesis of phenyl amide 36, which is a useful intermediate in Scheme 7, 18
described below in Scheme 8. In this procedure, the amine group of a cyanoaniline
compound of formula 38 is acylated using an acyl chloride or an anhydride in the

presence of an acid.
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I n anot her enbodi nent, the base is triethylamne. 25

The net hod of Schene 7 can be carried out in the
w@e@gerse2 of a sol vent, such as acetonitril e, PCT/US2004/005849

nmet hyl ene chloride, chloroform THF, DV, DMSO, et hyl

acetate, acetone, benzene, diethyl ether, water or

m xtures thereof. In one SF¥3E fent, the solvent is

DIVF. In another enbodinent, t he solvent_is
acetoniftrile. 30 In stllloanotpgr enmbodi nent t@e

ou

sol vent |is substantially #nhydrjpus, i.e., conpr|'ses
an abaent 1 % wateri{ I n ghe enbodi ngnt, CN
oRBChene 7 is garri trior a tine about

1 hJur t o about 96 hours. ln another enbodi t he
nmet hod _of=Schene 7 is carrieddout for a tine~af about
-%2 WD 7004/ 08712 PCT/ US2004/ 005849 18 Mours NHC(O)R.
hours. In yet another enbodi nent, the
of Schenm® 7 is carried out for a tinme of about '24
hours to about 48 hours. In one enbodi ment, the nethod
of Sche 7 is carried out at a tenperature of ?
about 2 to about 200C. |In anot her enbodi nent, ﬁe
Whg%hpod of Scheme 7 is carried out at a tenperature of
about 50C to about 150C. In still another enbodi nent,
t heRpR heds dtfikehdore forifsrmidlh (I)eghdout at a
tenperature of about 75C to about 125C. 10 CGenera
Pr oSe U eCrakyirhe Preparati on of Conpounds of Formula

oS RS s epktie T GAHL e P o imica o,
sulfiriel szt rdagtiospimiricracide of Fornmul a 36 (about 1 to about

2 e in spl vent such as _.DVF, .. under inert

atnﬁ%ﬁﬁ%@%,olgw%%&@dwﬁﬂﬁéégp?%ﬂﬁﬁbt 5 eq), such as

pot @5 sidinereARanade, 1and nidig115 reaction is allowed to

stir for about 48 hours at "about 100C, then cooled to

r oodhe netperdtSeheme §isen pe garicd puiindhe pres¢nse vhenolyent ed
. Into t 1. di um hydroxi.de and, the .resuylt] .
inc b, P e R e M el B M Do

DMBO hatylseetienhidetdley bendeid) daddpytethler Nr Mk tures alidtedt ed
aqueous sodi um chloride, dried over sodium sulfate,

filtered and concentrated ire vacuo. The resulting
Gepesa} ogequse ipeiakinga Campayingiaf FopRUa 6

To a solution of a compound of Formula 38 (about 1 eq) in acetic anhydride

(about 6 eq) at 90°C is added 1 drop of sulfuric acid (catalytic) and the resulting reaction
is stirred at about 90°C for about 2 h, and is then allowed to sit at room temperature for
about 12 h. The reaction mixture is poured onto ice and the resulting solution is stirred
for about 2 h, after which time the solution is neutralized to about pH 7.0 using 1 N
sodium hydroxide. The resulting precipitate is filtered, washed using water (about 4x)
and dried under vacuum for about 72 h to provide a compound of Formula 36.

In another embodiment, illustrated below in Scheme 9, sulfur substituted
Isoquinoline Derivatives of formula 40 can be made by a method comprising contacting a
compound of formula 32 and a compound of formula 11a or formula 20 in the presence

of a base for a time and at a temperature sufficient to make a compound of formula 40.
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20 toluene and the resulting solution is cooled to
roomtenperature and precipitated using hexanes. The
waelod7gneci pitate is filtered, washed usi ng hBXEOER04/005849
and dried in a vacuum oven at 50C for 72 h to provide
a Conpound of Fornul a 36. The S)ynthesis of phenyl
am de 36, which is a usef¥hem§t9%rnediate in Scheme 7,
i's descrlbed bel ow in Schene 8. In this procedure,
the ajfi ne group of a cyanoaniline 25 conpound of
3&oars acyl ated using an acyl chloride or an
ge in the presence of an acid. -45 WO
78712 ECT/USZOO4/005849 Schene 8 R7 O 1A RY
N ~~\ Rc acid RO NH2 RO 1-11
*Wherein: R7-R are as defined
is C1-C3 alkyl. 5

above™f gezfarnul a (1) an
Suitabl € acid¢ for use in the od of Sehenep 8
includg, but are not lifited to, sulfurid i
phosphoric acid. Ig _onelenbogi nent, Tt '
sul furic acid. | n angther enbodi nent,
The nmet hod of Schene be carried o
presence of a sol vgat’™1& Mgl udi ng, ¥but
to, acetonitrile, nethylene chloride, chlg
DMF, DMBO ethyl acetafe, acetone, benzene,
ether or mxtures theregf. Gener Procedure For
Maki ng poynd of Fornul a 36 a solution of a conpeund

Rg

4 38 (about 1 in acetic anhydride 40( about
R 9QC i s add 1bdgeop of sulfuric acid
g ic) fand tHe resulting reaction 15 is stirred

90t . for about 2 h, and is then allowed to sit
rRAL Q gfiperature for about 12 h. The reaction

m xt is poured onto ice and the resulting solution
is stirred

1la

R;-Ry4 and R4-Ryg are as defined above for formula (I);
each occurrence of R, is independently C;-Cj3 alkyl;
Ry is -Cl, -Br, -1, -OMs, -OTs or -OTf; and

Rqis -H or -Br.

In one embodiment, R, is methyl.

In another embodiment, Ry, is -Br.

In still another embodiment, R, is methyl and Ry, is -Br.

In yet another embodiment, Rq is -H.

In a further embodiment, Rq is -Br.

In one embodiment, about 0.1 to about 10 equivalents of a compound of Formula
11a are used per about 1 equivalent of a compound of Formula 39.

In another embodiment, about 0.5 to about 5 equivalents of a compound of
Formula 11a are used per about I equivalent of a compound of Formula 39.

In still another embodiment, about 1 to about 2 equivalents of a compound of
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for about 2 h, after which tine the solution is

neutralized to about pH 7.0 using 1 N sodium
whyanox7de. The resulting precipitate is filteP@dUsS2004/005849

washed using water (about 4x) and dried under vacuum

for about 72 h to provide a conpound of Formula 36. 20
Forppila bk #eusechiprs dbaintequivelent of e ampeimd sl Formylemgne o,

? glr%nae%%g%tgg%&ggﬁ)oul 5§ LBk ilp Ezggqfﬁieﬁ%tdf\é%n&:found of Formula

made by a ne conpri si ng
11acoausal peangbeut Icappalent obd cédopontdsof Idranth 39. conpound of
formula | la or, fornula inth resence. of a base
f or IinPfies cRRdiggent %ﬁaﬁ? @ AOB S GAFVEIFRA O £ GOMRRUIGO!
Forf@fP PLN ke Ofed Q6mmba Ruivatt@c YO Q8844 Formula 39.
PCT/ US2004/ 005849 Schene 9 RI R2 CO2Ra Rb R3 base
Rg I Raamythe enpdd20eiRatiRiud 1 GNatoulld eRaivaBnR of R dempRundRgft

For%uﬁ?llaRgre %gecﬁ;?er alt:\))'outol é"q%iv%ilé)nt I(:\;%a/cor%pgl?r%s of 1!“0]?1%%18%9. Rq Rd

In one embodiment, about 0.1 to about 10 equivalents of a compound of Formula
20 are used per about 1 equivalent of a compound of Formula 39.

In another embodiment, about 0.5 to about 5 equivalents of a compound of
Formula 20 are used per about 1 equivalent of a compound of Formula 39.

In yet another embodiment, about 1 to about 2 equivalents of a compound of
Formula 20 are used per about ! equivalent of a compound of Formula 39.

Tn one embodiment, about 1 to about 10 equivalents of base are used per about 1
equivalent of a compound of Formula 39.

In another embodiment, about 3 to about 7 equivalents of base are used per about
1 equivalent of a compound of Formula 39.

In a yet another embodiment, about 5 to about 6 equivalents of base are used per
about 1 equivalent of a compound of Formula 39.

Suitable bases for use in the method of Scheme 9 are organic bases,such as
triethylamine, diisopropylamine, diisopropylethylamine, pyridine, lutidine and imidazole;
and inorganic bases such as alkali metal carbonates, including sodium carbonate,
potassium carbonate and cesium carbonate.

In one embodiment, the base is potassium carbonate.

In another embodiment, the base is triethylamine.

The method of Scheme 9 can be carried out in the presence of a solvent, such as
acetonitrile, methylene chloride, chloroform, THF, DMF, DMSO, ethyl acetate, acetone,
benzene, diethyl ether, water or mixtures thereof.

In one embodiment, the solvent is DMF.

In another embodiment, the solvent is acetonitrile.

In one embodiment, the method of Scheme 9 is carried out for a time of about 1
hour to about 120 hours.

In another embodiment, the method of Scheme 9 is carried out for a time of about

24 hours to about 96 hours.
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Il'a Rl1-R4 and R7-R o are as defined above for formula
(I'); each occurrence of Ra is independently Cl-C3
w@bkdnho7872 Rb is -, -Br, -1, -QOvs, -0OIs or - ET/US2004/005849
Rd is -Hor -Br. In one enbodinent, Ra is mathyl In
cDBdr BT R Rod et HpF a5 Lul Bt HgRI NS e of
boBQS R&ks &R 88AbusRd is -H In a further enbodi ment,
o Gqs fsr. I'n one %ﬁbodlnent about 0.1 to about 10
equinvak entbedivfierd, the npthoddf Skhétoe fid earried autzate terspetaes of

al.ent of a compound of Formula 39. 15 In
abo%@}&]@ abQﬁ't%)(?he about 0.5 to about 5 equival ents
of @ a%@fH@Pé‘rﬂgocﬁfnenF %éﬁ‘ﬂktﬁoﬁ basaiethd s RaR®Id ARAYA tdmperature of

equi val ent of a conpound of Formula 39. In stil
aboghdt help abawodOnent , about 1 to about 2 equival ents of

e e

temPERAE BElakut FOTANY &odP100°a. one enbodi ment, about 0.1
to about 10 equival ents of a conpound of For mula 1lla

are used er about 1 equival ent. of _a cq und of
Ge l_;e.'ga i "- f hedighasa -;-a HEP YA '--‘5‘-'5 rr% .5 to about
5 equi val ents of a conpound of 5 Fornmul a IIa are used

Frddeh héﬂ@pﬂrh&h&&%ﬂ%@nt of a conpound of Fornula 39. In
yet anot her enbodi ment, about 1 to about 2 equivalents

of & sSRl@fBﬁ’ léf'g r&ﬁcap%&feﬂ%rﬁtrﬂé &f ﬁfrﬁhu%?@gj (4Dt ADRY} ank a
equi val ent of a conpound of Formula 39. In one

hommlmnhydrmmﬁ%@nmlatldadm 200z 00 b eikabiy splvsnt guch as

eGP st st ma Bre SRR S Y g bt wein
sol@iRO A FEfble BRe Hﬁchoasﬁuétﬁyﬁh@lh}d (abo@uiovabloans 8q)dk added and the
conpound of Fornmula 20 are used per about 1

reagiiui iy allevied orstia abdpb AR for aberrdiheug thepigopled tafAher

Lemg)gpa HEH& a@ﬁ&ﬂrm%tu%e%&?l?{?%ﬁugnggﬂy gérﬁ?éé:gégihs%hg is Yashed using

memqmlymlee dtiedfn &vaaopoened aobbduo ISﬁ’i(]l o R9videra comgpound of Formula
enbodi ment, about 1 to about 10 equival ents of base

40.are. used ‘per about | 15 equival ent of a conpound of

For mul a 39.

From a homophthalate:

A solution of a mercaptobenzonitrile of Formula 39 (about 1.0 eq) and a
homophthalate of Formula 20 (about 2.0 eq) in a suitable solvent such as acetonitrile
under inert atmosphere is warmed with stirring until all reactants are in solution. A
suitable base such as triethylamine (about 1 to about 5 eq) is added and the reaction is
allowed to stir at about 90°C for about 72 hours, then cooled to room temperature. The
reaction mixture is filtered, and the collected solid is washed using methanol, then dried

in a vacuum oven at about 50°C to provide a compound of Formula 40.
Scheme 10 below illustrates a method useful for making the Isoquinoline

Derivatives of Formula (I) where X is -N(SO,Y)- and R!-R® and Y are as defined above

for the Isoquinoline Derivatives of Formula (I).
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I n anot her enbodi nent, about 3 to about 7 equivalents

of base are used per about | equivalent of a conpound
w@bookorsTIt a 39. In a yet another enbodi nent, aPOUUSH01/@05849

about 6 equival ents of base are used per about 1

equi val ent of a conpound of Fornmula 39. 20 Suitable

bases for use in the netshewe18chene 9 are organi c

bases, such as triethylam ne, diisopropylam ne,

di i sopropyl et hyl am ne, pyridine, |utidine and

i m dazol e; and inorganic B‘éses such as al kali netal

carbonat es, including R‘ar bonat e, pot assi um
carbonate and cesi um car 5 In one enbodi nent, the
base i pot assi um\sayshol 25 I'n anot her

enbodi the base is tr| et hyl am n nmet hod of
SchB %(ﬁ bz carri ed outZin t he Rl esgnde,

sol ve SUD@ESH., aceten-+H-e neth | or pde,
chl Bf ofor THF, 3DI\/F BMECret hyl agébste one,

benzend}' dbret hyI et her, water or ni xtuges fhé i
one enbodi nent, the soI vent i s DWVF. SQOI g/anor
enbodi t, the solvent is acetonitrile? I n rhe R®
enmbodi nent, the nethod of Schene 9 is carried out for
a time of about 1 hour to about 120 S?fﬂ}”%'wfrhv Qtfher
enbodi ment, the method of Schenme 9 i éﬁ" ed out” for
a tine of about 24 hours to about 9 ou)rs -48 WO
2004/ 078712 PCT/ US2004/ 005849 1n yet another

enmbodi nent, the nethod of Schene 9 is carried out for
atine of about 60 hours to about 80 hours. In one

h oA .
ooB o SHRELIO I BFIFIReR 45 SR 29, Oyt i
a opgrpacdionglintg/cyichigativatfrockso by Sezoing a Branso tegrniedthtoof foahuh 41

.tenperature bou 5.C o about 150C. i1
Wltﬁﬁatarfa’aat@r%@? Al 'mUi b HBESFCe 8 ﬁ%wnéﬂypgﬁ Jﬂlff ed

int@HedBlesdt EBTRATAL die 20 an MR deTHm E&nﬁﬁ%ﬁllﬂ%@able starting
General Procedure for the Preparati on Conpounds of

maRoiakisagdechniquesmwethkaoworo phrsh akilled amiy drtiafergamic synthesis.
sol ution of a nercaptobenzonitrile of Fornula 39
(about 1.0 eq) and a
The invention is further described in the following examples, which do not limit

the scope of the invention described in the claims. The following examples illustrate the
synthesis of illustrative Isoquinoline Derivatives and demonstrate their usefulness for

treating or preventing an inflammatory disease or reperfusion disease.

5. EXAMPLES
Example 1: Preparation of Illustrative Isoquinoline Derivatives

a) General Methods

Proton NMR spectra were obtained using a Varian 300 MHz spectrophotometer
and chemical shift values (8) are reported in parts per million (ppm). TLC was performed
using TLC plates precoated with silica gel 60 F-254, and preparative TLC was performed

using precoated Whatman 60A TLC plates. All intermediates and final compounds were
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honmopht hal i ¢ anhydri de of Fornula 1la (about 2.0 eq)
in a suitable solvent such as acetonitrile under
w0 p@rp7ggInosphere is warnmed with stirring untiPCHUE2004/005849
reactants are in solution. A suitable base such as
triethylamne (about 1 to about 5 eq) is added and the
Chm@@£ﬂé@¥ﬂmﬁﬁtﬁ§89f]%ﬁBﬂRﬁ@-§4$ﬂa@t about 90C for about
72 hours, then cooled to room tenperature. The
reaction mxture is filtered, and the collected sol.id
b) i s Reepheationsofrigo-dihadnerfol1-diksetor 1 B iindenall 3-cJiseguimolive (2):
at about 50C to provide a conpound of Formula 40.
From a honopht hal ate: 20 Afsol ution of a
mer capt obenzonitril e of For la 39 (about 1.0 eq) and
a honopht hal at e of ~Forwy 2Qu(about 2.0 eq) in a
sui tabl e sol vent s Ptri under inert

at nosphere i s war meg j |ng until all reactants
are in solution. > _sych as
triethylamne (about 1 to af N, i s added and the

reaction is allowed to stif 90C for about 72
hours, then cooled to roomitenperatare. The 25
reaction mxture is filtered, and the collected solid
i s washed using nethanol, then dried in a vacuum oven
at about 50C to provide a conpound of Fornula 40.

5 Scha sz sispkmsion ol LESTE0E? molyet Nok/NMs@HU(. Ofl‘éﬂ(}ﬁaleh was
the | soquin I|ne Derlvatlve
reflpged g 38 vy he asigtipd MU A g éﬂ%efg@r@ﬁw lngsmP%r&wre

and s f108ed SROVAMEH kWG NBBOHVAL grﬂxﬁée 96 gloPfdrangde dolored Gbove-
WO 2004/ 078712 PCT/ US2004/ 005849 Schene 10 NC R7

titleld, p1R$lCt RIS EPgeld. OHRINR @M SRRIO0BIHS- 191 R, €BeHD-2-88 (m,
1179 86 @ =% 12, ), Babha T ESR i, infaatd, 2093 12 88, 13.05 Gs,

10 1H); *C NMR (DMSO-Dg): & 106.33, 121.63, 122.94, 123.27, 124.80, 128.45, 132.17,
133.60, 134.03, 134.68, 134.€8, 134.81, 137.09, 156.41, 163.76,190.57; MS (ES"): m/z
246.2 (M-1); Ana}. Calcd for C1gHoNO,: C, 77.72; H, 3.67; N, 5.67; Found: C. 77.54;
H, 3.69, N, 5.69.

c) Preparation of (x) 11-hydroxy-5,6-dihydro-5-oxo-11H-indeno[1,2-
15 cJisoquinoline (3a):

3a

To a stirred suspension of 2 (2.5 g, 0.01 mol) in EtOH (25 mL) was added NaBH,
(3.75 g, 0.1 mol) at room temperature in small portions over 30 min. The reaction
20  mixture was stirred for an additional 2 h and then cooled to 0°C. It was then triturated

with 10 % HCI (10 % soln.). The resulting solid precipitated was filtered and washed
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I soqui noline Derivatives of Formula (1) where Xis -
N(S(r)2Y)- 5 isoquinoiine Derivatives of Formula (r)
wob@re78i1l s - N(SQ2Y) - can be nmade using a oneP@DUS2004/005849
coupl i ng/ cyclization process by reacting a brono
intermedi ate of formula 41 wth an aromatic nitr

witlywates ppd Me Q2 td provide 3813580 669%{%)5 OdiNMRHRIVS Bedo): T% 8-38 (d,

1= 1L 865%014 DELLRE 748 06 G2 G D e BB, 0.0

(d, Jecquur:H) wglzb (L< fI(H/)'nBCQ\IMIRO@Zﬁ\/ISK] dd)ed 774 hes. at t120f15

rgan nvention is further descrjbed
12435 4R8O ol el %&dﬂﬁl%slzw dRSdS. Kok TP 62 el 2, 139.93,
e : .
148 BB M el PR EERET L 2L U R Sty Mg ©77.10, 1,
4.45; 1N us62.aFdund: ISAqilnHl 4158, ]Deﬁ '69at i ves and denonstrate

e oy e b U B SRR BB Ry

BRSPS, h yst B2- noline
con S R e @@lh%%ﬁii R e
(3bN\wR (&pédtlwdrm@ﬂd @bmaﬁhnewphﬂ:sylr)@ @dNadicaf 0300 1 MHadeno[1,2¢]
ophotoneter and chem cal shift values (8) are
mm?ﬁ%ﬁ ég | Wel5&FP8Ser nillion (ppm). TLC was perfor med
u3| ng TLC pl ates pr ecoat ed wth silica gel 60 F-254,

0 SpBLSEhs B B SR RTSBRE s, MR GRT 29

con(fitﬁsrﬁwo}a@%@ﬂa@ VD 2004/ 078712 PCT/ US2004/ 005849

characterized on the basis of 1H NVR and MS data. b)

Prepar ati on, of

5, 6-di hydro 5, 11-di ket 0o- 11Hi ndeno[ 1, 2-c] i soqw nol i ne
0 N 02 5 Astirred suspension off1 (55 g,

.oIor-o above-

4b Sa-e

Cl

5a: R =NMe,

5b: R =NEf

5¢: R = -piperidine-1-yl

5d: R =-N-methyl-piperazin-4-yl

S5e: R =-morpholin-1-yl

To a stirred suspension of 3a (0.5 g, 2 mmol) in pyridine (10 mL) was added

chloroacetyl chloride (0.81 g, 0.006 mol) at 0°C. The reaction mixture was allowed to
warm to room temperature and allowed to stir for 24 h. The reaction mixture was then
poured on ice and extracted with EtOAc. The organic layer was separated, dried and
concentrated to provide crude compound 4a, which was treated further with

dimethylamine and stirred at room temperature for 24 h. The reaction mixture was
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1H), 7.86 (d, J = 8.7 Hz, 1H), 8.22 (d, J = 8.4 Hz,

1H), 8.44 (d, J = 7.5 Hz, 1H), 13.05 (s, 10 1H); 13C
WORR4OBIIZ SO- D6): 8 106.33, 121.63, 122.94,  PCT/US2004/005849

123.27,124. 80, 128. 4-5, 132.17, 133.60, 134.03,

v phi, e haaD b o b i B i
Sat@ateﬁ?agé@@us"ﬂﬂa}:l;céz and‘he 5@3@%111(%: BUA Fras Giltefelt Brovifh thd-BSred

Preparation o

protifietfadr! H(MMR GBMSQABJ@)DBSZ DIX@; AHHHS. Oibl(enti]_l)l 728-1.85 (m, 3H),
i noline (3a); To a stirre

7,650 S B9, 5344050 &0 B iy oo e Bt ot A6 s 1 i
1H2,dr%9{% NaBim {3n R?RQDE;'@GLV?'% 9,198kt BIFP g_f %5&'?§ 19% 74,

pOftIOﬂS over e reaction

12@\@%, 196134 ¢217.69r128r64a038.02,038)272144.46)1d 68 IsenMviso@Sed riv/a 277.2
It was then triturated with 10 % HO (10 %
(N%é}n ). The resulting solid precipitated was filtered

d / / '
nat T I mer TR BB g B P VR Rl oyt
die(tMBOnd F)ipertdibe, 38-n{ethylgiperi@nd adz motholing, i#@etvel i &8.11 -
i &35 o, it [ 3536 uigRhae Gog (-Dieriin-
dMR{% 4 1P sazin)-5.6-
5 6&25 5@%}506 -P1H. 1n§%{1§[%i§]1§§€gm%%f,ﬁe%§c& é_s),zflllgg-.mze%l?ﬁp@érazm) 5,6
dihygd®- %@XO A3EL- IIIQGHQI[$Q -gBoqEnali: 58), a16 I:+H91-mawvBhglES+),6-dihydro-

al 0.1 . Anal .. d for CBHLINO2: C, 77.10:
- ,;llﬁﬁ?nW%;]%?ﬂuﬁ8ﬂ‘ﬁedcge, 7700 H 457N 5. 50.
Sirrilarly, by reactinngvith MeMyl and
t d .
2 nwﬁ foas eéeg( fioRoEbhol oS G RRO I T i Frimdnng -

c]|§ 3b) and ()

11- hydroxy-1|1-(2-met hoxyphenyl) -5, 6-di hydr o- 5- oxo- 11H
i ndeno[ 1, 2c}, 10 isoquinoline (3c) were prepgred. d)
Preparationjof 11- substltut ed

4b Se

To a stirred suspension of 3a (0.6 g, 2.4 mmol) in trifluoroacetic acid (5 mL) was
added phosphorus tribromide (1.0 M soln. in CH>Cl,, 3 mL) at room temperature, and the
reaction mixture was stirred for 8 h. The reaction mixture was poured on ice and the
resulting solid was filtered to provide bromo compound 4b (0.61 g, 76 %). 'H NMR
(DMSO-dg): 6 7.35-7.50 (m, 3H), 7.61 (d, J = 6.6 Hz, 1H), 7.73 -7.82 (m, 2H), 7.94 (d, J
= 6.6 Hz, 1H), 8.23 (d, J = 7.8 Hz, 1H, 12.41 (s, 1H); °NMR (DMSO-dg): § 52.06, 79.35,
114.43, 120.56, 123.58, 125.27, 125.50, 126.68, 128.55, 128.86, 129.66, 133.73, 135.91,
136.61, 141.39, 143.95, 163.74.
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NH NH HR H r-~Ocl 4b 5a-e 5 a: R= Nwe2 5b: R =
NEt 2 5c: = -piperidine-1-yl 5d: R =

WO deoamtd1yl - pi perazin-4-yl  5e: R = -nol phol i n-PEHUS004/605849
stirred suspension of 3a (0.5 g, 2 nmol) in pyridine

0 hl d .
o, o66meryd 3B @S s SPepsedeiin MeQE S miagnd g s ditexcess
m&fghmermo%t 5 Q) LEFTRH @& At An@ bt ONE %do@c%i B hf %e?réacuon

The reaction ' m xture was then poured on ice and
mlébuter wes palired omidet @atdiluiérewish gduyl ecelaiy 640 mhs. fhep alrganedayer was

dried and. co i de crude, co
seitEh R RATEANT SrA) T i ebiehi LbPrEasin bitied with
satStaly N@iCaD, QR RIRRLAbE lef;%itat%ﬂ whs filReed 8RB0 provide

m Xxture was -52 WD 2004/ 078712 PCT/ US2004/ 005849

uompumrekﬁad@ 46z 90y TH NAR DMSOhdA0 38 HOm,THE), Beld(t, kL), 5.04

ool 20 eh B B 1 46 Caoeh sl TP B T Brva o

2H22|)1922b§é' Iﬁﬂé?@mﬁﬂqg@%@ 7&2‘55'&%36%5@,'%@11 @1?2@ 1”@560

1224, 128.815 126134, 2266419 1B#2.76,11H8,308128)7%,d 33.095 1376 80 HZ%;S 96 140.35,
H, 8.21 (d, J =8.1 Hz, 5 1H), 12.26 (s, 1H); 13C
144R 1B80- D6) : b 68.09, 116.28, 120.52, 124.58,
125.74, 126.27, 126.34, 127.68, 128.64, 133.02,
136,27, 144.45, 163.80; M5 (ES+): mz 277.2 (M+l),
f) The Prepatatipngf Senfibwane Svaxpd 14-alenpHpelispanneling(6):ng
4a as above with diethylamnne, piperidine,
N- et hyl pi peri di ne and nnrploline respectively: () 11
- 10 di et hyl al ni no- 5, 6 di hydr o- 5- oxo- |
1H-i ndeno[ 1, 2- c] i sogui Nd Bb), () 11-piperizin
5, 6-di hydr o- 5- oxo- 11 deno[ 1| 2-c] i soqui nol i ne (5c),
() 11-(N-nethyl pi perazi
di hydr o- 5- oxo- 11H i ndeno[ 1, Z e nol i ne (5d), and
() 11-rnorpholino-5, 6-di hydr

Method I: To a stirred solution of the alcohol 3a (0.35 g, 1.4 mmol) in
trifluoroacetic acid (10 mL) was added at room temperature triethylsilane (0.812 g, 7
mmol) and the reaction mixture was stirred for 24 h. Trifluoroacetic acid was evaporated
in vacuo and EtOAc was added to the resulting crude product. The resulting solid was
filtered and washed with H,O and EtOAc to provide the above-titled compound 6.(0.285
g, 87 %). "HNMR (DMSO-Dg): §3.89 (s, 2H), 7.30 -7.47 (m, 3H), 7.59 (d, J = 6.9 Hz,
1H), 7.72 -7.74 (m, 2H), 7.98 (d, J =7.8 Hz, 1H), 8.23 (d, J = 8.4 Hz, 1H), 12.31 (s, 1H);
C NMR(DMSO-dg): §33.51, 116.50, 120.19, 124.01, 125.51, 125.55, 126.42, 127.50,
127.68, 128.56, 133.45, 136.39, 137.53, 140.18, 143.80, 163.46; MS (ES): m/z 232.1
(M-1); Anal. Calcd for C;¢H;;NO: C, 82.38; H, 4.75; N, 6.00. Found: C, §1.79; H,
445, N, 5.99.

Method II: To a stirred suspension of 2 (40 g, 0.16 mol) in trifluoroacetic acid
(2.5 L) was added triethylsilane (94 g, 0.8 mol) in small portions at room temperature and

the reaction mixture was stirred for 96 h, during which time the reaction progress was
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5-oxo-| 1Hi ndeno[ 1, 2-c] i soqui nol i ne (5e). e)
Preparation of ()

wa e0ao78D| | no- 5, 6- di hydr 0- 5- oxo- 11H i ndeno[ 1, PET/1IS2004/005849
clisoquinoline (5e): 00 NHNH Br NHO -j H 4b 5e

mopfioRe Fotisaids Talodter 8 % Mt e T2 s isticpRachge Was slowly
poﬁl{aﬂ Bh X ffeled; \QaMeé Q&hfl‘l cdp[bu%@@lgts o HYD) ar@AtMEOPMnd dried i in

tenperature and reaction mxture was stirred for
va@oho pitvede téa@bq)‘cmtnﬂnd«tqmmuv\éé (Ppodreed3 Gn, wheseaw@cm'aieiata were

a4 atf@o %5 %%a%ﬁﬁ%ér'a%%@%&é’u%s% e SRR Gt "

7.61 (d, J= 6.6 Hz, 7.73 -7.82 (m 2H), 7.94

9 (s Pi%aara?égmw@fbﬁ% !&ganﬁ@(fgélh@fém%gm@? 1M pedd L.

120°Bwauinddingd7):125 27 125. 50, 126.68, 128. 55,
128.86, 129.66, 133.73, 135.91, 136.61, 141. 39,

143. 95, 163.74. -53 WO 20Q@/ 078712 PCT/ US2004/ 005849
Conpound 4b (0.5 g) pended in MeOH (10 nlL) and
treated with excesg ; g (about 5.0 eq) at room
tenperature and st C for 3 h. The reaction
m xture was pour ea and diluted with ethyl
acetate (40 nL). The~ organ Y was separated and
extracted in dil. HJ (10 § t he aqueous | ayer
was then basified with 5 sat. ¥ AHCO3 and t he
resulting solid precipitated was=F| tered and dried to
provi de conpound 5e (0.46 g, 90 %. g@ NVR ( DVSO- d6) :

6 2.56 (m 4H), 3.49 (m 4H), 5.04 1H), 7.31-7.45
(m 3H), 7.65 -7.76 (m 2H), 796(d J—72Hz 1H),
8.20-8.24 (m 2H), 12.29 (s 13C NVR ( DVBO- DB) :

126 fPOREE s O e 1%89%8103%%3%638 gy ytutonic acid

(112361.3071 hid). c96)°(114t®d B, readtdnidikidd wal 6Bo®&d tdf yarm to room |
ter@ﬂ%&@ure%ér% BRI £ 7 o HBIECHOR A EBERTY HotlP kY Ragyed on ice
anc@theN:iuﬁmg yellow solid was filtered, washed thoroughly with water and EtOAc and
dried in vacuo to provide the above-titled product 7 (52 g, 92 %). 'H NMR (DMSO-dg):
0 3.91 (s, 2H), 7.43 -7.48 (m, 1H), 7.60 (d, J = 7.2 Hz, 1H), 7.74 -7.76 (m, 2H), 7.79 (s,
1H), 7.90 (d, J = 7.5 Hz, IH), 8.23 (d, J = 7.8 Hz, 1H), Anal. Calcd. for C;cH2CINO4S:
C, 54.94; H, 3.46; N, 4.00. Found: C, 55.28; H, 3.43, N, 3.68, Karl-Fisher, 2.95.
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Method I: To a stirred solution of the al cohol 3a

(0.35 g, 1.4 mol) in 15 trifluoroacetic acid (10 nlL)
worm4atkierd at roomtenperature triethylsilane ¥O1/83004005849

7 nmmol ) and the reaction mxture was stilled for 24

rlfluoroa tic. acid evapor a nva
1) B RO AL P PhORRmIGE AR % P - B X o
r esiideppld,2seispguipglines (Sptafi:ed and washed with H20 and
Et OAc to provide the above-titled conmpound 6 (0.285
g, 87 9. 1H NWR (DVBO-D6);: 8 3.89 (s, 2H), 7.30 -7.47

0 J
= 7,

(m 3H), 7.59 (d = 6.9Hz, 20 1H), 7.72 -7.74 (m
2H), 7.98 (d, J , 8.23 (d, J = 8.4 Hz,
1H), 12.31 (s, 1 HVEO- d6) :

633. 51, 116. 50, 120. 25 51, 125. 55, 126. 42, 127.5
0, 127.68, 128.56 . .39, 137.53, 140. 18
143.80, 163.46; Ms (ES): ' (M1); Anal. Calcd
for CI6HLING C, 82.38; H 6. 00. Found: C,
81.79; H 4.45, N, 5.99. 2 [1: To a stirred
suspension of 2 (40 g, 0.16 —FR_trifl uoroacetic
acid (2.5 L) was added trlethyIS|IQa€(94 g, 0.8 nol)
in small portions at roomtenperatyfesand the
reaction mixture was stirred for 96 h ,Bduring which
time the reaction progress was -54 V\D 2004/ 078712

PCT/ US2004/ 005849 noni t ored ing TLC (eluent - 5 %
Mc OH/ CH2C12) The reaction 8r?|§L:rt ure was slowy poured
Qn 4 washed wth cop| ous of H20
agn@k_IKg%pédéﬁme gleag in vacuo to pp o&x iﬁgﬁg
ab@veCHNP*edpe@QWﬁUUnd 6 (33.1 g, 88F“a HCW%@@E spectral
datg"WEPE"Yi dentical to those of iE SGE . SRFPound
6. mhraarphmacs4@bt a| ned usi ng Met hod |v R5N}g}(/\mroe>pcama;heno]n
(% E%ﬁ,cg Ipel’l ine |-5 6 dl hydro 5‘%)&6'“&%:1:@?‘ ndl2e-)
G Z%) eNH S02CL 7 GoRPAMNA sbodhiigae)

Q. B?Nrrmalz m@ola@d;ed in smal portlzoﬁleﬁ bl pyndyl piperazine)]

@wﬂofww By T2 L, o o gm
t| & mmgﬁampmmhmwﬁ was al | owed taoﬁmmzmto room,
@VOEHPY”OWEW o stir fot R?N HEH:

ZHC “&" er%umpl on ice AR ”néasaa{oif. HY
)pelFiHﬂmezSIGL Etgh Was | tered, washed thor oughl y with
wat er and Et OAc and dri ed in vacuo to provide the

aboweetliad I b @Etﬁthibdusﬁer(sﬁﬂ c@ 3- @&n%phohhb)Nl\{Robﬂhﬁ‘ﬁhﬁ:KﬁY 28 g,

0. 1,2|inolz_}q)]£tdfxc7\z(as a;dd?g sr(xtm'lq CQg QB@O (r%L) i@‘? mq)mle?urg @va(; &llowed

lin sm. rtion
to slu ‘fo 551%1?% %élrh%l ]}12%17?\&)4(‘5‘@ 0. (912‘m31)%vaj'|%hen11|ﬁlirodﬂ'éﬁ small portions

at room temperatule The reaction mixture was stirred for 24 h; filtered and washed with
H,0, EtOAc and MeOH; refluxed in MeOH for 30 min; filtered while still warm; and
washed with MeOH to provide compound 8l as a free base (2.33 g, 44 %). 'H
NMR(DMSO-dg): 6 1.47-1.52 (m, 2H), 2.16-2.21 (m, 4H), 2.47-2.48 (m, 2H), 3.44-3.48
(m, 2H), 3.23 (m, 4H), 4.02 (s, 2H), 7.49 -7.58 (m,1H), 7.78-7.82 (m, 3H), 7.97 (s, 1H),
8.14 (d, J=7.8 Hz, 1H), 8.26 (d, /= 7.8 Hz, 1H), 9.59 (s, 1H), 12.42 (s, 1H).

The free bases of 8d, 8¢g, 8h, §j, 81, Sm-8r were also prepared by Method I, but
substituting 3-(4-morpholino)-1-propylamine with imidazole, 2-dimethylamino-
ethylamine, 2-(N-piperidinyl)-ethylamine, 2-(N-morpholinyl)-ethylamine,
3-(N-morpholinyl)propylamine, 3-(N-tetrahydropyrrolidinyl)-propylamine,
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C, 54.94; H 3.46; N, 4.00. Found: C, 55.28; H, 3.43,

N, 3.68, Karl-Fisher, 2.95. -55 WD 2004/078712
weEROMANE0D4/ 005849 h) Preparation of 9-sul phor@mismo4/005849

derivatives of 5,6-di hydro-5-o0x0-11H

-y PR R BRRYS SR BBty imo]) opylaiind) '
di-@-= @Kt@i&ﬁ&i?d}%&)l)%mkb dRFAdﬁa‘rQ i RElifeadd JL2L -
N( CH2CH2 c. R=4-CH2C. Q20O+ pi perazi ne-1-yl s.

hY@OXWM@mwmcm&Ym dazol e- 1- y] t. Re-NHO(NH) NH2 e.

R—m)r pﬁ&1 fliﬁlgo stiyted s an ﬁf ?Nﬁ_f :Irﬁor lﬁ&ler)o}]e)ppcf?gla eé4.250 g)
in (EHNEIGIH]Z(ID—I&NWZS WdeBﬂ (N%H@erﬁiob%ﬁd%@e@lﬁhhg infigtre was

pi peri di ne.

sirgel QFOPDEEt 25 PR el rpieF L g el el graption
m1>¥tu1eR§aM1Jred(f61 %ﬁ?ﬁ%iﬂ%ﬁ@é@k&é] Afﬂer this time the precipitate was

- nor I ne-4
COlRﬁteNI-EI[nd V(a&hc(cﬁ\bv}thwa(ﬁﬁ (@) pl(ﬁﬁamaz lané)He cride solid product transferred to

a r@@é@%@% %ﬁét&?@l{\%@éﬂﬁhy 1rtl(1) Me%l? ?2010 mL?%eated to reflux

for @B'rﬁl'ﬂ[ and Ardren#hat peN 4k ethe r@sultmé_ﬁltelcake was washed with
NHCH2CH2CH2- nor phol i ne- 4-y

MGQEN@QQZMWDYlﬂethea}Wm@Wm@IaS dherfeeelbasy oj 8kd.460 g, 56 %).

R=- ﬁﬁ%gﬁ%ﬂi_ &%E%%%ﬁr Were pr epare% usmg 1\:;Iet¥1od I but substituting

3(4R‘:ﬁbhi(BHH ppeap@lﬂmﬁﬁé hyth Rbeer AzdqaBraleny hthoddt-of Rmidazole,
H% (N-nor phol i n R=N( CHZCHZNEt 2)2 Method I: To
2-dgmedhylapnigp- §@§5‘§H§¢’8r{]\gﬂp€£@@¥ﬁmﬂ§ﬂ@mnﬁo) -1 - propyl ani ne

d sat. a
> (Mrz}-ﬁé% %’%bétrr? ai'rgnéTg %ﬁl@q )eﬁ@g'%ﬁ C)vv:d toqsti r
3- (Nabtlallﬁfdmpyrloﬁdmpbhmdp}ﬂalﬁﬁle%gN-lﬁuﬁb]zﬁly]I)plr()pW\ﬁﬁinéhE—(lN—_lgﬁ—
d ) enper at ur e. e
e S o 28 A0 SO TR
dl(%'gcﬁﬁﬁ%y\l‘érhllﬂo) E@Q)arﬁfn%ﬁd @E‘@Z N?@dxyétﬁﬁbéﬂfﬁﬁg kMGl f or

filtered while stil

k) Preparation of the mesylate salt of 8I:

Free base 81 (1.0g) was added to methanesulfonic acid (10 mL) at 0°C and the
resulting mixture was allowed to warm to room temperature and then stirred for 2 h. The
reaction mixture was then poured into cold MeOH (100 mL, between -10°C and 0°C) and
the precipitated solid was filtered, washed with MeOH (100 mL) and dried in vacuo. The
dried solid was then dissolved in water (100 mL), filtered and Iyophilized to provide the
methanesulfonate monohydrate salt 81. (1.020 g, 84 %). '"H NMR (DMSO-dg): & 1).75—
1.85 (m, 2H), 2.35 (s, 3H), 2.78-2.84 (m, 2H), 2.96-3.12 (m, 4H), 3.36 (d, J = 12.3 Hz,
2H), 3.61 (t, J = 11.4 Hz, 2H), 3.94 (d, J = 12.9 Hz, 2H), 4.03 (s, 2H), 7.49 -7.55 (m, 1H),
7.76-7.84 (m, 3H), 7.99 (d, J = 0.9 Hz, 1H), 8.15 (d, J = 8.4 Hz, 1H), 8.25 (d, J = 8.4 Hz,
1H), 9.59 (s, 1H), 12.42 (s, 1H); °C NMR (DMSO-d): & 24.27, 33.86, 51.89, 54.51,
64.02, 119.70, 120.39, 123.53, 126.09, 126.45, 128.63, 133.66, 135.80, 138.71, 141.21,
144.57, 163.29; Anal. Calcd for Cp4H3;N304S»: C, 52.06; H, 5.46; N, 7.59, Karl-Fisher,
3.36. Found: C, 51.85; H, 5.35, N, 7.30, Karl-Fisher, 4.32.
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washed with MeOH to provide conpound 81 as a free base
(2.33 g, 44 %. 1H 10 NVR(DMSO-d6): 8 1.47-1.52 (m

W(2H)O4/OZ}71;6 2.21 (m 4H), 2.47-2.48 (m 2H), 3.BdF/BS2084/005849
m 2H), 3.23 (m 4H), 4.02 (s, 2H), 7.49 -7.58

§gglﬂ_ﬁ'7 & 7H§SZC%§3IC?-]E§C%§9}L a;dgggéglc f%“bd? salis 8 E‘{%e’(rg ?Fﬁlp’ared by
sub%t%tuﬁ%g ﬁ%tha]-z@?ulfo-ﬁ'ﬁeacﬁc[ @lﬁg Qﬁéﬁ%ﬂ%ﬁugﬂlenggmo&n'of 8iGl1, 8150, and
by Method I, but

8r were also prepare

CHSG@QH tredpieotivedy. ( 4- nor phol i no) - 1- propyl am ne with
i m dazol e, 2-di nethylam no 15 et hyl am ne,

2- (N-pi peridinyl)-ethyl am ne,

) 2- ( Reeperptioh bh§6)dibydno-Sokod 1H-indeno[1,2-clisoquinoline (13a)
3- (N-nor phol i nyl ) propyl am ne,
3-(N-tetrahydropyrrolidinyl9Q-propyl am ne, -56 WO
2004/ 078712 PCT/ US2004/ 005849
3- (N-im dazol yl) - pryl am
3(N—(4 met hyl pi p

-(2-(diethyla
-(2(di nmet hyl ai
hydr oxyet hyl ) anmi ne
stirred suspension © (
(4.250 g) 5 in CH2O 2 (100

)QIHam ne,

no) - et yl)am ne,

\F 7 (1.950 g,

as stirred
for 5 minutes. Subsequently, trie{hylany/ne (3 nL) was
added and the reaction m xture was==S
at room tenperature. /ﬁtermﬁgls time the precipitate
was collected and washed h MeOH (2 x100 nL) and
t heTgRudRIRAlJf doRbpEtHSTC éﬂh9a§a@(52adn%oz .0 kM RGhcb@hitam (15
flask. This material was luted Wt OH (200 ni),

mIp e edded2cgdriohgnzyd bosridg (H3dimg, Ll anmel, ﬂ@reébj anghirieghylamine (5

mj‘ﬁ/b@fi %B V\;ezhstu ﬁjnldte{ fﬁ% akﬁlésg)rh%%k rx\@% giuc é}gtgleﬁ%ﬁ hO

mnftft@e dhas\ehl@ﬁ uﬁile(elye‘ll@(i/ Igec@ﬁat%appéﬁh&i lee:a ehap@snature was then
8a-r were prepared._ using Method |1, but

hec@mtwﬂm foaidS hsa(nal th‘?)’feéWBPE %I}Lem-lwlam HAF Flengflt ‘Md%ls% yging
ace?h&t@ﬂé’%%ﬁ? am fd cr E yﬁg?ﬁ \ﬁg%ﬁ% Brovide Compound 13a as a white
cryQta(liﬂersohér owldlytl 1)50&11g1§812a%1i}| ne, 15

2- ( N- noi phol i nyl) - et hyl am ne,

3( N- noi phol i nyl ) - propyl am ne,
m) 3- ( Rrémiratioy of ofBroncddinliethylihorpopipthiabate (20a)

3-(N-imdazol yl) propyl am ne, 3-(N-(4-

rret Eﬁhptihpﬂfoﬂﬂiph&ﬂa)atep@l@ﬂy@ami gbewas dissolved in dichloromethane (2 L)

(2-(di et hyl ami no) - et hyl ) am n

anddN (bZOJ(“&F‘FﬁQPHWd&ﬁ %bg kY ﬁg} Wm@@@daﬂ"&e resulting suspension was
irr a%atéc?fcmi@ rho%ﬁf?‘él Bih XdiDy Lfbgl’z ﬁ%@ﬁ‘ﬂrﬁf eXJVI?{ICh Kdought thg reaction

Preparation of the nes 20 Free base
migre(th réfyx. Wise meacten mntmEWaaﬁmuMsbncﬂ sequentihl{yitntdturated

OO T e prv s pog o o e BT et saturated
aqde%ﬁé?&dd?ﬁ}n%hﬁid@ gz M\Sﬁ@&fgaﬁ@ \Whask Wi @iialsth M@tk 38fate with a

n., between -10
small amount of silica added to remove polar impurities. The organic phase was filtered

and concentrated in vacuo to provide Compound 20a as a dark orange oil. Yield = 120.3

g (100 %).
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the precipitated solid was filtered, washed with MeCH
(100 nmL) and dried in vacuo. The dried solid was then
waele@sorsrerd in water (100 ni), filtered and | yopdi/Us2e4005849
to provide the 25 net hanesul fonate nonohydrate salt
81. (1.020 g, 84 % . 1H NVR (DVSO-d6): 6.1.75- 1.85
n) (mPrepgratiomef §-Methoyy-64-Heoxa-gazahensly liluorep:-S-one)22a)
(m 4H), 3.36 (d, J = 12.3 Hz, 2Hg, 3.61 (t, J =11.4
Hz , o-Brymodinghyilgpmaphehaaie 6202 (1.3¢4e) and JBydoxy ) | 7. 49

meth%xﬁ)%ﬁééﬁitéﬁ{'g).? 8’7 4 %ﬁgoagﬁ ﬁq)ﬁ{zﬁre %Egsolvéd gg \xéagrmn\% iﬁ aget nitrile (6

mLHZ"’FrietE.ﬂiami& B% (ni,, 10.Ef), wésZthé;?ac(cEd’ailﬂl)the E3@idMRas heated at reflux
%DI\/BO de): 524.27,33.86,51.89,54.51, 30 64. % , 119.70,

for &b_u@@@r 1norg _;ag@(’)sp@gzg,_ t@g{l cqalgd i;%r’oogmztgr_n@gl’at%gg_ g%}eactlon mixture

ol R, M By R g s htin v

alloedlte Fiisfoe,h, add @6s theo diltdredC The fil@Fcakelwas v@8hed\eq7ed@lly with

1 N3E) G S0 i 1) SRRAeh ssepahans A, tgiricd
in aSHEGUMioGe@Gl $hosabt fr&d da?& t%ﬂo@id@r@ﬁﬁ]{i&ﬁxd@@a as an white solid.
substituting nethanesul fonic acid with about an

YiebbmiOidl @26 @hount of HO, H2SO4 and CH3COOH,
respectively. 1) Preparation of
5, 6-di hydr o- 5- oxxo- 11H i ndeno[ 1, 2-c] i soqui nol i ne (13a)
0) 0 Ridpardtben ofl® Hydsoky:tHehl-ofa-horagienkelaifuenenyidene@3a)
(324 ng, 2.0 mol) in acetonitrile (15 nlL) was added
2- c3afathenyzgH- 1ir owm-@eza-Bgikomjflud@ed-Srens! (224). (6.0s))wasregoled

triethylam n 5 mL)..The reacti.on was.stjrred under
using £ Befoaparen S iR g rit ey oporis. 45 L B8 Bhmol, 5
eq) THAH 18 stéfdly Rbre i v et iiBeeh. Vidlel @MW iBH &ds Pich@l @t reflux under

~appeared. The reaction mxture was then heated at

inert @frhespheigrfon Svchhainigl thavecooleslp o1y tenpParatup a psiugest iato water
filtered. washed. usj it 3 8, JEL) . «nl:

s gt g SRS A RBR RN R 3 e o e v

wehvdsBed with Staadd @re20®ahlLyd. ThE elids welddfendil (8@ widh 5 Nysodium

Prepar ati on_ of a- Bronodii net hyl hopopht hal at e 59[28% 15 .
hydeprife{GHPIRbheing heatiage Lpe sappltmgohitign WhssonicddoP e dsips an ice
oL GTRLOTRNAS 01k 03061 g o0 el At el
was vacadindileded, and 118 dolids whshed5equentiolly githrvatet@xoY¥mL) and

L i.ch ht th . ti i Xt t .

aiet Lol SRt e egetiEnarn s ey edGaal s § Ripeige

CoRpbiiPiRths A0HE MR, SPRIdUTDcGanbayate (4 L), saturated
aqueous sodium bisulfite (2 L), and saturated

p) Preparation of 3-Nitroso-2-Phenyindole (28)

A solution of 2-phenylindole (27) (25 gm, 0.129 mol) in acetic acid (250 mL) was
cooled to 18°C and a solution of sodium nitrite (8 g, 0.115 mol) in water (10 mL) was
added dropwise while keeping the temperature of the reaction at ca. 20°C. The resulting
reaction was stirred for 30 min at room temperature then diluted with ice water (250 mL).
The reaction mixture was was filtered and the solid was washed with water then
recrystallized using methanol to provide Compound 28. Yield =27.5 gm (96.4 %). ES-
MS: 223.22 (M™+1); NMR (DMSO-dg): 8 7.0 (m,1H), 7.1 (m, 1H), 7.22 (m, 1H), 7.32
(m, 2H), 7.40 (m, 1H), 7.48 (m, 2H), 7.60 (m,1H).
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20 aqueous sodiumchloride (2 Q The organi c phase was
dried using sodiumsulfate with a small anmount of

W@ Rlto7azilded to renove polar inpurities. The PCTHRAL004/005849
phase was filtered and concentrated in vacuo to

' 20 il. Yield =
prgi“lé"% C‘(C‘)‘iggoyg e asf %be‘éﬁ %&@ggep%/ Uszloce>4/ 005849
f .
) B FalvBenof 3 Mioson Bhamh indols P (37 K25meD i sthynol (450
nﬂ)azvﬁra@ﬁ@&j mebﬁdnmﬁaﬁﬁe @3@&(5’-@%) follo%d%? s@&ﬁim dithionite (38
2- hydr oxy-5 - ybenzonltrll 1

(0
2). ddie rowation gyasdehtedat rejlundend hghemfikiered.o FEhc swlicbweﬁwasmyl with

en
wartE it SRCARP rhc o s Fllob R0 560 ARG R bl = 15 ¢
(72at pSERaVIS; 20hes (FoQl8ANM/R (IRAROLENPEY Bl(H], QH)T‘ﬂ@(m 1H), 7.2
reaction mxture was diluted with saturated sodium
(m,pitDay B faw dHY.4040(mh, Hhd7#Rdms 8Bl 1.0htmsiiEpensi on was
allowed to stir for 2 h, and was then filtered. The
filtercake was washed sequentially with 1 N HO (2 x
r) 50 Fteparatien ofi2-Fbiehpidblec35thyityrbandte(IH| or onet hane
(50 m.), then dried in a vacuum oven at 50C for three
dayfot® @ramhitutm dESnpoumol-PRayhsdda (i1 € & 8!1i7dnmdl) in

aicfofiriptiany §10 il daadied BerbURBE P rliof s paktoyued bugghy!

chi§oheiRexy -, Iihe R4&idr & ReRa%0 bdd fok lPS’ 'heﬁf‘té W}ﬁﬂ?tlme the
(22a) (5.0 g) was cooled using an ice bath, and boron

reagtinipigirg eva(s ﬂllwtadnvuﬂ'ewntyl anbtrahforadde 2 soparatory Benelmolhe
t St r e I tr e
oo SRR 0, PaS S P SR BhAL P M oves

sodﬁiﬂi@tﬂﬂd’ﬁ@f"@hé ¥l vénnav R @Mﬁ&vedtdﬁﬁmrféﬂ Aheek \Ia@mmﬁ%fprowde Compound .
enperature and poured into water 150 inL). The

30 %be%‘el?@K i‘f@lds(deﬁp%fﬁsn)ﬁ Tanla $SaMiSovksd - A5d M il NMIR DMRO-de): §1.30

A o T N T
7.481yrely DEL), d€60(@QQH‘9L) usi ng heating. The resulting

sol ution was .cooled to OC using an ice bath and the
solution was acidified to pH 1 using conc. HClI. The

s) I eSPydpabgtigii 6C61) 18- Endo[B52Sc]¥steuinblinel3-eheB1)and t he
sol i ds washed sequentially with water (3 x 300 nL) and

di enRylutieh ben-Kn2QfliitHole-8 AeTinsbih BEhrBMEABI(YM(1 WS, BnMol) in

vacuum oven at 50C to provide Conpound 23a as a gray

diphesiyi etherq 188l avappegied ﬂ@@ﬂ% forgh h,phespenoded @riopm temperature. The
I
1ea(§10'§|ﬁ{éi:] 3!]\?8 “(%)o %Pﬁ%qqggs&%%ﬁ%gegts%cs%@nt?zﬁlgc stm g.warm gexane

and(er&ﬁl dithlovaseth@e eﬁﬂ&hﬁd uh@erbBChando prosideUCompowafd 31 as a gray
sodiumnitrite (8 g 115 nol) in wate

0 m
soligdqdutat b G5 7 L BSRESpIHEST " BARRTROMS G ke R 1 (& 15D,
7.25 Gt O A A, 295, T8S, §.634 "8, 14a, 151), 8.32 (1 H), 11.7(s, TED),

12.2 (s,1H).

t) Preparation of 6H,11H-Indolo[3,2-c]Isoquinoline-5-one-9,11-diacetate (32).

To a 0°C solution of 6H,11H-Indolo[3,2-c]Isoquinoline-5-one (31) (117 mg, 0.5
mmol) in dichloromethane (10 mL) was added triethylamine (2 mL, 30 eq) followed by
acetic anhydride (1.8 mL, 35 eq). The reaction was stirred at room temperature for 48 h,

then poured over ice and extracted with dichloromethane (100 mL). The
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reaction was stirred for 30 mn at roomtenperature

then diluted with ice water (250 nL). The reaction
woreootrssinas was filtered and the solid was waBtEUS2404/605849

water then recrystallized using net hanol to provide

. 2 ld = . 9 :

aics B en faye wRaRe TR sAB A B oy G 207 Apghrine (25
m%"@hen Elbngg uglﬂ% sécﬁ'ﬁlm sﬁlf%@: anﬁvﬁ%n%c%rﬁt/eg 717%' gcic(ém ﬂ@resu?ﬁrfgssolld
resptu'ﬁ/vugzﬁ&d/uhd%\t@uum)to Pravpde Gomnpourolf 32 as a brown solid. Yield = 180

[ 29) To a solution of
g 3R BoLS: 35 0 yf’d&rﬁ de (28) (25 gm 0.129 nol) in
et hanol (450 nl) was added 2N sodi um hydroxi de (300

e f al di t.hi oni 38 The
)r eafﬁﬁwa%g oh éﬁo ﬁfﬂdi Jflﬁ?!@f?r %%ﬁ%qmgoww %ﬂ@% KT, )er ed.
The%%ﬂﬁ%ﬂﬁﬁ@%&é@eb vvlth 5 wat er and dri ed under
vacuum to provi de Conpound 29 as yel low solid, Yield

= 1§0§1p0(u1;<i 31 (%7 mgg) ﬁ/@mglggzag 5d(éqd+|np chlorogyifiqnic acid (2 mL, 60

eq 1%}4@967%%&1(1%&2%)0%%) Q&Séf%/ Zlﬁy'gédnﬂ? ﬁb@mo%%ﬁpe;%mé%fom hours,

aftélmyhﬂ:h{)lmert)le Ehfaepam atixtare Wwis poured over ice. The 1esult1ng precipitate was
Phenyl | ndol e- 3- et hyl car ba 0
LG5 T PP HR D e Sl H%?Ceet%tggyd @qedzmgdel gaqupm to
prdVid! ConPoddd $H &JH %}R %hb@@@h& 1§%1@L)1§%ﬁg é&@’dﬁ%) ES-MS:
triethylamne . f by~ et h
43@.RT QVOH by, NAIR (DM&(D)de) '5h7e1 ftehldl ([0} (Wa]SH)aVISOv(/ﬁd 2H), ‘582 (t, 1H),

s 28 Ao Elabe e B 0836 Pucparat ory

funnel . The dichl oronet hane (50 rTL) washed with
brine 50 nL) and dried over
V) sodi’aﬁﬂ%rarlpapé(? L dgdolel2 §0q1@ﬁﬁlmj Wig-%it}-gigulfonamide
undé¥a)acuum to provi de Compound. 15 30 as a bl ack
solid (1.6 gm_ 72.7 %9. ES-Ms. 281.25 (Mr+1); NMR
DN?B‘"@ad:*@}utlog o_rf 330215 meafp mmopin(peth (107md.) eh§°Crefps added a

20? %g{ur(ﬁ %m&}g\éﬁ &r{@tlﬁ%{_ﬁﬁ n:f%) l(:;me 1??_% an m&%@‘wa& Hilc‘_)vved to stir

at ©bimlithipbrdat 6513l Zhauld sebwasDed fiﬁm‘édo Mhe Qéi;i:l)tmg/kohd was washed

ol u i on of 2-Phenyl i ndol e-3-am noet hyl car bamate (30)
withimet @nol g, Cﬁlqdﬁmﬂer YACBHBAY Pravidrcrorupennd 35agsa yellow solid.
vidigat I +gool ed to room
lggnpgré)a@%rzﬁa'lwﬁ?é égr)gsza%t ?%znﬁ%&\gtﬁ?e was filtered and

the solid was washed sequential ly using warm hexane

and ' Ay nder vacuumto
W)pr ovi eé%gbﬁ%%g%lggﬁgagg%y%%g%% Yield = 1.6 ¢

(72.7 % . ES-MsS: 235.25 (Mign); NVR (DVBO-d6): S 7.1

(t, 1H), 7.25 (t, 1H), 7.60 (m 2H), 7.82 (t, 1H),

8.0 (d, I H), 8.14(d, 8.32 (t,1 H, 11.7(s, IH,

25 12.2 (s, 1H).

NHC(O)CHs

36a
To a solution of anthranilonitrile (4.0 g, 32 mmol) in acetic anhydride (18 mL, 5.5

eq) at 90°C was added 1 drop of sulfuric acid and the resulting reaction was stirred at
90°C for 2 h, then allowed to sit at room temperature for 12 h. The reaction mixture was

poured onto ice (ca. 200 mL) and the resulting solution was stirred for 2 h, after which
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t) Preparation of
6H, 11H I ndol o 3, 2-c] | soqui nol i ne-5-one-9, 11-di acetate

w@ 3@)%/0787Tp a OC sol uti on of PCT/US2004/005849
6H, 11H | ndol o[ 3, 2- c]IsoquinoIine 5-one (31) (117 ny,

ting tﬁ%ﬁ%}) e anq%og @5&2 R %Wg&dﬁlfin hyfgtide. The resulting

pre_ipiue wkefilidre 8 \ﬂﬁshe("};g'sﬁg%vate-{gkﬁ x 5030 A WRY bk fRFudlfor 72 h

roon1tenperature for t hen ‘poured over ice
to preide;amapauad 3atah adititelcoystatinchsodid. (Yol L7 gTHE %)60

WO 2004/ 078712 PCT/ US2004/ 005849 di chl or onet hane

| ayer was washed sequentially using water (2 x 20 nlL)
%) and FiseparatioBDf 6.} 17 ideloldh1-elibogpimdinsHane 3Bul f at e

and concentrated in vacuo. The resulting solid

resi due was dried under vacdum to provi de Conpound 32

as a brown solid. YieId = 83.7 % ES-ME:

430.57 (Me+l). 5

6H, 11H I ndol of 3, ] 8l 5-one-9, 11-

di sul fonyl chl ori Conmpound 31 (117 ng, 0.5
nmol ) was added '-osulfo»'c acid (2 niL, 60 eq)
and the resulting [ N was allowed to stir

at roomtenperature for 4 hours, 2 which tinme the
reacti on m xture was poureﬂ_i & resulting
precipitate was 10 filtered, éntially with
wat er and ethyl acetate and dried\nder/vacuumto
provi de Conmpound 33 as a light-yell©ow solid. Yield =
180 ng (83.7 %9. ES-Ms: 4367857 (M++1); NWR (DVBO- d6):
1 (t, 1H), 7.25 (t, 1H), 7.50 (m 2H), 7.82 (t,
1H, 8.0 (d, 1H), 8.14(d, 1H), 8.32 (t, 1H), 11.7(s,
Framp;: BrooZlingahylbbinophthalRreepar at i on of A
6H, 11H I ndol o[ 3, 2-c] | soqui nol i ne-5-one-9, 11-di sul f onam
i de a-Bibnfodbagthylhomapsthhlate (@0a)f603 thd, 215miaml) £hd3N-nmol )

BORSTRENE T e T
aurY@ﬁhé}lel PM\ﬁgsﬁl‘ﬁ c%FUorhateQ'i _Lll_E QOFleS ;)T%E @H&lﬂ,rdean Qhe ge%cﬁ@ﬁ\ggs stirred

was then filtered. & res ing soll
fOl\ﬂlgthﬁtd@Q?@ﬁbbn egrded togrodmi tedp@muhefr Viacteactisromputaneiveie poured

1nt($ilﬂaoq£§um%§8 asde%élé%%%_&:\év g jrgxg\ll}z eo ﬂg%%g?aﬁ_qdow%bg%Ac (50 mL).
ThEaSAE Hyanivhs dabhedredddntiglly w&R)1N QN1 (M?s@ﬁ@at)@@ Aquebfs

a solution of anthranilonitrile (4.0
sodggachlorigg k@ rild edrierigover sodburg sulfate, f11tered and concentrated in vacuo.

The resulting residue was dissolved by warming in toluene (70 mL) and the solution was
cooled to room temperature and upon addition of hexanes (200 mL), a solid precipitate
appeared. The solid precipitate was filtered, washed using hexanes (50 mL) and dried in
a vacuum oven at 50°C for 72 h to provide Compound 37a as a yellow powder. Yield =
33 mg (6.7 %).
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25 eq) at 90C was added 1 drop of sulfuric acid and
the resulting reaction was stirred at 90C for 2 h,

wao bea/ozd7iowed to sit at roomtenperature for 1PCTIUSZ00€005849
reaction m xture was poured onto ice (ca. 200 nL) and

the sul ting .S on.was stirred fo , after

I e S e Tl B e e 0
solutlon was neutralized tospH 7.0 using 5 N sodi um
hydr oxi de. The resulting p eC|p|tate was filtered,
washed using water (4 x 50 i ) and dried under vacuum
for 72 h to provi dexQonpauttd _36a as a white
crystalline solig .
Preparation of 6 , c]isoquinolin-5-one
(37a) O NH HN

a- B7onodi met hyl homqgh at e
a- Bronodi net hyl honopht hal at & 603, My, 2.1 nunol)
and N- acetylanthranilonitrije (3 ng, 1.1 eq)
wer e dissolved in DMF (5 nlL)Sundd 10

at nosphere. Potassium carbonate (% 45 g/ 5.0 eq) was
added and the reaction was stirred™Mor—48 h at 100C,
then cool ed to room tenperatygye. The reaction m xture
was poured into 1 N sodium hydroxide and the
resulting mxture was extracted with Et OAc (50 niL).

F,a‘,hew% alidyghyps: washed sequentially with I N HCG
(50 sat ur at ed aqueous sodiumchloride (50 n),

dri @Qsd?lYt%n thém ?io?utufe' (3b&y ﬁ%ﬁ%gﬂ @%‘hﬁ gbglgphthalic

in vacito. 15 The esutlng resid I've
anlyylridie ihla) {1 68, U8 Wemdl) 1l q ,amdcdtdsmtrﬂel(lﬁﬂ mh) wader inert

B T E TN LR A ——

(6.8 al1l, Sopheel, B0 &) evavaddéd dehe dackes had hé‘cﬁéd]& 1Bﬁe&@flﬁ$2 hours,
(50 ) and driéd in a vacuum oven at 50C

thegcgoicd o W&W@V@ asites celing Whepsaton, mmtle’r: dvas fﬂt@@:d and the

col@teﬂﬁsoﬁ afsﬁgd ly\s@l 191%&119018(3 2bd3 CI/) Lgf?en guedo 1915218\/41%uu1 Yoven at

re ara
somol{ibwmhucam@mamsam&aﬁtéIsum.emﬁei@ﬂas nf#08%)0 NH

From a-bromodimethylhomophthalate:

A solution of 2-mercaptobenzonitrile (39a) (1.35 g, 10 mmol) and
o-bromodimethylhomophthalate (20a) (2.87 g, 10.0 mmol, 1.0 eq) in acetonitrile (150
mL) under inert atmosphere was warmed with stirring until all reactants were in solution.
Triethylamine (6.9 mL, 50 mmol, 5.0 eq) was added and the reaction was heated at reflux
for 72 hours, then cooled to room temperature. After cooling, the reaction mixture was
filtered, and the collected solid was washed using methanol (3 x 50 mL), then dried in a
vacuum oven at 50°C to provide Compound 40a as a white solid. Yield = 250 mg (10
%).

Example 2. Effect of Illustrative Isoquinoline Derivatives on PARS activity in
cultured macrophages, using a whole-cell based assay and a purified enzyme assay.

Demonstration of illustrative Isoquinoline Derivatives’ ability to inhibit PARS

and prevent peroxynitrite induced cytotoxicity was shown using methods described in
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S 40a Front honopht halic anhydride: 5 A solution of

2- nmer capt obenzonitrile (39a) (1.35 g, 10 mmol) and
whormprg7hal i ¢ anhydride (11a) (1.6 g, 10.0 meCT/U$2004/005849

eq) in acetonitrile (150 nL) under inert atnosphere

) i th irri A 1 t
Vit T BR - Fbat ahioe 243 80957 - g POl 458E e
55. aeaadmansk mheopaes vere d/mfelalqatquM rﬂeafuhuwltﬁ@lﬁgh@ucose and
hours, then cooled to roomt eﬁriger ature. After

suppleslenied, witth &0 flefstal bovinerbsramy Calsgvere nsadras 80 %apenfiusaca i 12-
c solid [
welf Rl G U Rl s el R T e JRRE 00 Byt - PEMT ok an
Is @mm%rﬁﬁﬁv@&l - Owhint @eslybidhiteYh gtdlotypikZBoxigant 9/hih induces
Fr om_a- br onnodi net hyl hof nopht hal ate: A sol uti on of
DN2. siggle sisanshlerasienge s used gglal)iu%ql?@gs getivasionnglesoxyptirite was
s T A e S S T
50 @t raxdlp Ivmrethmsmmﬁatﬂé diowﬁOt ﬂ’nmtfi’moxymgutmmd degbinposed by
react nts vvere olution. Triethylamne
7 S “apontid Fleneole RabSeaiahe et

stuch&f ' Amel e‘he rzozgmhgwbﬁnoﬁ RSO U S, ﬂf%QHé&l@rWsQﬁsbhﬁﬁed and
After cooling, the reaction mixture was filtered, and

the télés waklrentspehdsdlii 015 \mls;tswafslméfstl (& m@y! PRSI 73 2% H!M KC,

28 %ﬁ;ﬂ?@g@@%ﬁ 00 2 ST R 1?505%19% +°Vg‘6§>ouc1/nﬂ

H-3AD X #8506 Ring: anBhéatiown dskéyllﬁiffeilt (108ninsO QIZ"TG'DQPARGS activity
Derivatives on PARS activit cul tured macr ophages

wagjepasyres anfellewseP(0 | fblag%@més?éﬁ@ 4h E G pas pddeddind fhs shaples .

Wer%eéc%%aEed\?gf;P H&%ﬂs af JPQ{] §€Im]ﬂ%4 %é}{e %51 n(g@ gdrﬂé \% hb 160 g) and

pellparvoasyiad twict @ﬂhrld&mﬁdi 5S¢ gt GxiAC altcysommlsd'dowmmghmg 25012 %
t hods_described in -63 WO %004/ 078712

W/vg%}&gé%b@p@;b%jgc Vi g@ntgrllts Sf the tgbes were Igﬂ%qq tﬁéc%]nl ScintiSafe
Plud gggmlla]c%g(lﬁﬁ; id @9sné Sm@ﬁ't?hcl) B 92911929:‘(1\/11&9 %s d%ﬁﬁ])nﬁ@ ﬁg?mcr a liquid

e macrophages were cul tured DVEM nedi Gm
scmmllatloﬂn Dghltgi (Wdbe, Gaitherdupp Ih@énfb@rmlﬁwhbwn%lﬂébkl 1
0 C enc
deryS g et e oS oo e e G 258 g
depe AGER L AIAbIt ARSackil M PAR YM thefmaRophaks aguay.nol i ne
Derivative for 10 m n. Peroxynltrl te, a prototypical
oxi dant which induces DNA single strand breakage, was

Tabg?c' ?S {%hﬁbﬁ&?%ﬁos pcﬁ%?r &gul# %fgfrée Qfl%l eled:]ig . égnie% glﬂlﬁ?\%soﬁctivation

in oa[tdreadﬁhﬁﬂldlﬁadlbphe(geé I's in a bolus of

Compound No. % PARS inhibition | % PARS inhibition | % PARS inhibition
at 1 uM at 300 nM ‘ at 100 nM

2 60 NT 16
3a 67 NT 3

3b 25 0 NT
3c 21 9 NT
4b 88 NT 51
>a 55 NT 10
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Cells were then incubated for 20 m n.
Peroxynitrite was deconposed by
used as a control,

i ncubati on
and failed to

for 30 mn
i PET/URTVO€ 005849

the paraneter 10 st udi ed After the 20 mn |ncubat| on

canl l

the—eels We-e—Sptt; t+he- nch'ﬂﬁﬂ'ﬁ“ aD[JT rated—and—the
|giel I S e r é=s%smaemsi ﬁﬂubmm(i) S %P ABRSSiayibiptitfof éfr Po( B8R fihhibition
28 rm/llgﬂ M Nagho n®I MM MyCl2at 1Q0GM
% w v_digi t om n_and 125 ¢ I\ﬂ NAD+ and 0.5 -G/
3H NAD+) . Folll ow ng3gn i ncubation igrassay buffer, (10
mn at 37C), |PARS activity wmas neasured as|follows:
200 ice cold 50 ¥w v TCA was added and the
sanpl es: 15 were 1 ncubated for 4 hours atl 4C
San'pg s were|then spyn (10 nmin @ 10400 g) and 0
pel lets washed twice with ice cold % w v_TCA and
solupilized cvernlg%ln 250! p12 % >fJ/V SDS/O.lNN@O—|
at 37C. The dontents$ of the tubes viere added to 6.5 ni
Scinti Safe PRl us sci tlllatlonllqu?,(Flsher 30
Sci eﬁtlflc) and radioactivity was erm ned using a
MTquid scintfilTatiaon countef (Wl IZIS% Gai t hersburg
MD). ‘The results sh in Taple 1 demponst|rate t hdt
the 1TTustratfive Tsoqui noli ng Derlvatlves N
Si gn&fi cantly and ddYle- dependent |y 4 nhi bi t |t he T
activation off PARS T The nmacrophage_assay. [Table 1.
InhiB¢tory eflf ect ofNWarious| novel $dbstituted N
—Tsoqui ot T ey o PARS activafion 1 n_cualtargd nurine
rracr&ffbhages Conpoudl No. % PARS i nB2bi ti on |% PARS 77
tht-bit-onm—%PARS nhibirtTon—at—I—Mat—300 mviat 100
nM 2860 NT 16 3a 6WNINT 8 3p 25 0 K§ 3c 21 9 NT Nb
88-—NF—51+—"5a 55 NF—10—64-Wo—2604/ 078712
PCT/ 8152004/ 005849 @Bipound No. % PARS i nhi Hition %4
PARS—H-rhi-bitHenr—96PARSH1hi-biti-ofr—at—1—M a‘ 300—nivtat
100 g 5b 33 NT O Nr 24 NT/ 0 5d 48 NT O (5e 21 N O
8] NT 76 34
8k NT 38 24
81 NT 84 34
8m NT 50 NT
8n NT 82 74
80 NT 55 48
8p NT 45 27
8q NT 28 20
8r NT 28 20
8s 54 NT 30
8t 29 NT 17
du NT NT 59
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6 65 NT 30 7 50 NT O 8a NT 47 NT 8c NT 27 NT 8d NT
82 77 8e NT 68 NT 8g NT 55 34 8h NT 76 56 8) NT 76
WQ@20048%87NI 38 24 81 NT 84 34 8m NT 50 NT 8nrCITUSD0FH05849
80 NT 55 48 8p NT 45 27 8q NT 28 20 8r NT 28 20 8s

54~ NT 308t R9 NF—17—8uNFNF—59—65-WO-2p004/0+8712

l&ﬁgg / OQS%(S)H’AR&)iImb'Ihim No% PARBRGhibitidhb| t% PARS inhibition
Nhi DI ti pn % BAREM nhi bilt i ona@do0olnNy! at BOO nMied nm

100 —B8wNH-NF69—8x—N—NI-54 8y NT NT 50 87 NT

NT 68w 8aa NT| NT 64 NBab NT NT 49 Bag 59 NT| 35 Bakg

63 NT 67

o m8xw NT NT 54
8y NT NT 59
8z NT NT 67
8aa NT NT 64
8ab NT NT 49
Sag 59 NT 35
8ah 63 NT 67
8ai 90 NT 69
8ak NT 22% 8*
8al 84 NT 49
Sam NT NT 65%
8an 40%* NT 40%*
8ao 60 NT 40
10a NT 59 55
10b NT 17 17
22a 81 NT 51
22b NT 20%* 12%
22¢ 83 66 62
22d 13%* NT NT
22¢ 53 56 38
22f 27 23 NT
22¢g 27 23 NT
23a 84 79 34
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8ai 90 NT 69 Bak NT 22* 8* 8al 84 NT 49 8 ain NI NT
65 Ban 40* NT 40'1" Sao 60 NT 40 10a NT 59 55 10b

WOZ003/p78772 22a 81 NT 51 22b NT 20* 12* 22c 8BCHESHIB4/005849
22d 13* NT NT 22e 53 56 38 22f 27 23 NT 22g 27 23

—NF—23a-84—79 34— 66-WO-2004 678712 PEFH US2604/-065849
O%ﬁﬁk No. | %RARSS iinthibitioh i 0 1% HARSRShibifobi(t ZOPARS inhibition
YRHTDi tilon atacdNMt 300| NM ak 3d@AMIM  23b 58 D nM

53 _23c 63 66 63 253 51 57 53 25h 40 29 28 25¢ 58

34 28}, 25d 67 66 535825e 58 B3 40 Bfa 90 74 51 2643

Kl1* 29* 21* 31. 67 57 18 34 NT _33* 14* 365a 75 655 14
23c 63 66 63
25a 51 57 53
25b 40 29 25
25¢ 58 34 23
25d 67 66 53
25¢ 58 63 40
26a 90 74 51
26b 51% 20% 21%
31 67 57 18
34 NT 33% 14%
35a 75 55 14
35b 42 51 25

NT — Not Tested
*tested in purified enzyme assay

The potency of inhibition on purified PARS enzyme was subsequenﬂy determined
for selected Isoquinoline Derivatives, and the potency was compared with that of
3-aminobenzamide, a prototypical benchmark PARS inhibitor. The assay was performed
in 96 well ELISA plates according to instructions provided with a commercially available
PARS inhibition assay kit (Trevigen, Gaithersburg, MD). Briefly, wells were coated with

1 mg/mL histone (50 ul/well) at 4°C overnight. Plates were then washed four times with

. PBS and then blocked by adding 50 ul Strep-Diluent (supplied with the kit). After

incubation (th, room temperature), the plates were washed four times with PBS.
Appropriate dilutions of

PARS inhibitors were combined with 2x PARS cocktail (1.95 mM NAD*, 50 uM
biotinylated NAD" in 50 mM TRIS pH 8.0, 25 mM MgCl,) and high specific activity
PARS enzyme (both were supplied with the kit) in a volume of 50 ul. The reaction was

allowed to proceed for 30 min at room temperature. After 4 washes in PBS, incorporated
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35b 42 51 25 NT - Not Tested *tested in purified

enzyne assay The potency of inhibition on purified
WEARE0E8TIY e was subsequently determ ned 5 fOPCT/US2004/005849

sel ected | soquinoline Derivatives, and the potency was

. GO h _that. of 3-aningbenza

biofjf FRSHEErEL DY pidideds ol SRBHF T (P apdilutoy magacs

Sapphfit Qut¥edte. IThe A6saybhfifchd Sie Pésaltesf e GRicebihggé-Based PARS
instructions provided wwth a commercially avail abl e

assa?/AF@rueﬁhmﬁlet ﬂ)@rPAs&% aghlbétor S| Fresterl gO7r inbiting 0§ Bk activity in

o)l Ry WL 1 O S D TRl s

lefe‘r@wecbmpaﬁn&mahnﬂ&beﬁ%ﬁed t hen bl ocked by adding 50 |
Strep-Diluent (supplied with the kit). After
i ncubation (I'h, roomtenperature), the plates were
Exphes Efustc bf MRSty TRBRinolNRII &Pt irtidridisonsdes of

1nﬂ8ﬁq%§aﬂo? uﬁbﬁs@rﬁm errasichidigdsoM th 2x PARS cockt ai |
( NAD+, 50 bi oti nyl ated NAD+ in 50 m\/ITRIS

, 25 m\/l CIZ and high specific activity
a: PAR%ff@ﬁ% 9%111%%% Iw&ugl%las élgeirléfauwsm ip jEr sl dlﬁ?‘fm%.models
volune of 50 |. The reaction was allowed to proceed
f or Inzgldiionaki wige pudisapisatatRddhynpees. ey e SXPpsePls,
per%{%?tﬁ HE &q{s)%g%%eng)groﬁg&&éé gg I%é[]ftzsgggyg Ltj§’i')[91(t21§é g%&é{?@ty. In this
syseht gptianicicy 13, {t1eds0Mh Iﬁialrll lnetlatedl)to amd/af[é\@ﬁ thSappihinremzyme PARS.

ubstrate. Teasa confirned the resu
In (i Pt bﬁ e sy espgede b o Pirat B
I m}tyzb%];l 921&3)8314563@ rlb%i)h aﬁhh@é felen féfvelﬁéaiﬁlea&&aaﬁtmuwd

i s dssay at t hus was apprOX|nate y
sup@@:S@O@ of thmahmtyaf ph;et cmhhs an<ﬂ1 dril goree tlff: loef ememotar congeotmdon
nobe

rang SR eR e O HES e B RORE SrRousl 1o TR TfR 2. 2 Sssay

repteRédt2BIBL @F Y n%&ﬁ@ﬁ&ll@fd@nfgﬂjé@ﬁlfs@%f @i@pc@h&&@%@o—@mdant species, as
Effects of illustrative |Isoquinoline Derivatives on in

it ogqury i @wing the pafesipmakisehennig osgfdbti onal in vitro
studies in isolated thynocytes, cells were exposed to
10 peroxynitrite or hydrogen peroxide (toxic oxidant

TatdpecRedhction df petosgnityte Ghdickd cyptoxiditytty 30 nelysi g dithe
taoxicit at least in part, related to activation

Iqo%)‘fm‘?lh@ ﬁ‘%?é‘faé‘é{? Enzyrre PARS. In this

oxXi dantFstinutatjed thymoqyte assay (aescrl ped, 1N
detail,| ip.¥igad et 8 ., |1n #¥unol ogyr®4(3): 34855,  +8l
1998), fhe corrpouna@nMest ed0pmddent 800 niMe 1 yM 3 uM

H ! H £ H | PR W £ 41
—oxtdantFinduced—suppression—of theviabirtjty of—the

Cytogstidtyand M @ so at74t%he | ow39&honpl arZ oncent P&bi or 0 %

b: Effect of illustrative Isoquinoline Derivatives on in vivo models of inflammatory
diseases

In order to substantiate the efficacy of the compounds in inflammatory diseases,
the effect of illustrative Isoquinoline Derivatives was demonstrated in a systemic
inflammatory model induced by bacterial lipopolysaccharide (LPS), which is reported to
be responsible for causing reperfusion diseases and inflammatory diseases such as septic
shock and systemic inflammatory response syndrome in animals (see Parrillo, N. Engl. J.

Med., 328:1471-1478 (1993) and Lamping, J. Clin. Invest. 101:2065-2071 (1998). In a
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15 range. An exanple of this response (Conmpound 81) is
shown in Table 2. This assay represents an in vitro
wore@elo78yi2 cel | s dyi ng because of exposure to PCT/US2004/005849
pro- oxi dant species, as it occurs in during the
0 r ti
ser e B o B St G 0 Bl
mgtklg&)f catpbsdyLSl Ry aranJDalid VRS avE) &ngkgﬁom infekted8b., u8d
+81 +81 30 nM 100 nM 300 nM1 M 3 M CytotOX|C|ty
TNEB"’} gaerasmeudindhplasng a0 mppuisse Astshpwpda ableidyall
i [ $h 3
C sl o 9P Rl AR e qmpqupgs” an
inflefmiiat@y\acofitt. he conpounds |n i nfl anmat ory di seases,
25 the effect of illustrative Isoquinoline Derivatives
was denpbnstrated in a systemc inflammatory nodel
Talll@dURRHuMN6NRAG P&l ih@hceh! lWEﬂoﬂﬁ&f(ﬁl hay 6.9, &g&g)mtréﬁﬂh?&eal
is reported to be responsible for "‘causi ng reperfusion
injegtige agéﬂg Pa%&s uﬂnﬁbl@mamlgm}nddlotéhsaad & uc miesinsept i ¢

strock—atrel by: teftC€- H-amrator FHFeSPROHRSE—SyH drone—ihn
ani mal §j (Gee | Paj (L0 | p,3pNO. Englsp 1.0 [MSI0.1 | 81(1.0 Vehicle
328: 14TATH £1899) | aRdiAnpimgie)).| Gld/Re) | nuasite)

A—a—- \AlC)

101:-2065-2071- (19981 | 04/078712

TNRCT/ EJééé@ﬁg 6:35§(;5§%V8 serigm.of vesop,@.rsi Ment/$4.6M| C8s5P8Re | £994.0
(ngRAI! eatgslowl thaynir paperdd oneal ogsn éCE's@g@f %341.@”* 19044
8p_a 8, and |LPS atl 10 no/

gl kg of compounds 8

N

was injected i.p., and TNF-al pha was neasured in the
pl adheompo@dismarkedy supgeshd WS iimdutad T&NBprodhdtion when
unds subst antially reduced TNF producti on,
Conﬁﬁggg 8PPt t he compounds’ anti 5 inflammtory

act Aviibh dog_s'{l,bLPS Saus&:-‘ﬂﬂﬁhﬂ@& oah d&ﬁ%étf&%&%ﬂl—m of se%tm shock,

pr oducti on by ng/ kg i ntraperitoneal |nJec i 0
andgitippislyERS: ﬁy mhmbbmnsq:@fmb@amslmw shTHNerlgha)i fimilody, in a

mo@1 ﬁleL\éQd §#rg§(i%1 glozﬁ op kan pﬁ'g?t ée)oCC%I% Etég: P%cé% %‘éyaﬁée)(l%v?%}-_om the

inteS®@1 f16rHD3BeccBsydditi &fﬁﬂﬁ@at&n&ﬁ@l%h@d@ An GG AhDic
ng/m) 385.2 377.1 184.4 203.7 300.9 311.5

infl ﬁlaﬂ)ly fpdgter F&%@H’f@)‘@ﬁd@ﬁﬁ RREAtPnsashicdsicath inplgs model prevent
moAyEE4:T1Ey PROGHELSE N R ATERR S T RLyo e 1o
mg/kgmhtlaI@lmcﬁneaﬁptmseé Heatk in 50 % of the animals over 24 h, whereas
treatment of the animals with 3 mg/kg/day of compound 81 reduced the endotoxin-
induced mortality to 10 % under the same experimental conditions. In response to CLP
induced shock, compound 81 (3 mg/kg/day) caused a reduction in the mortality from 100
% death to 60 % death over 24 h.

The data demonstrating the reduction of TNF production by illustrative
Isoquinoline Derivatives in animals subjected to an inflammation model, coupled with the
fact that TNF production is an important trigger of inflammation in various inflammatory
diseases (such as, for example, colitis, arthritis and neuroinflammation and shock)
indicate that the Isoquinoline Derivatives have therapeutic effects in various systemic and
local inflammatory diseases, including the rejection of transplanted organs, which entails

both an inflammatory disease component and a reperfusion disease component and,

accordingly, are useful for treating or preventing an inflammatory disease or a reperfusion
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and ultimately death (in part because of the early
rel ease of TNF-alpha). Simlarly, in a nodel induced
wyoogetsah2 | i gati on and puncture (CLP), the |i vBCT/US2004/005849
bacteria that derive fromthe 15 intestinal flora
dmb uce system c inflanmmati on and shock. Agents that
ibit inflanmatory nedi ator production, PARS
actlvatlon and cell death in this nodel prevent
. ed. by LPS o In _experine
 Bal %?*CC%yféel“&%%%EﬁBWOEPC Do itigp R it o miodels ortpetfusion
i nt itoneally caused death in 50 % of the animals
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norta eaﬂwt ea v 4 h,
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(LIQ'Eﬂ@tt glcal., Shak 200P. pH@dLet-#bn Iﬁ@eana{mdmslannnqrcasg@ dre of
pﬁljﬂ{é B@W ljhg r‘11,1 fnon\ﬁ?(r)l: :*'?%tl I%C)pré J"?ﬁﬂ’qzl}ll ]}IC% d m%aca%ve %? SCVGI'C damage
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QU|n?I|ne Derivatives have therapeutic effects in
to I\I}HW 88T L5pertuHpR) raeiered thimcrens ndherpersiopbidity ebhe gut by
ST, e A gﬁa@ﬁ%&sgggfeﬁ%ém%ﬁﬂﬁ?nzﬁa@%chema-
repf‘:ﬁp‘em stgdmn irdihs gatswemcmxmmm wahd 8030 naareditylongl 12, hoars
sef ul gr treat. an i nfl apmat ory

WhFERY 18, JorGhbr Veshr i 31
PCTIUp4 kR Q784 erirHd iR e Q§@effé‘ct OIEH)J%%Bu[Qf 81I 1h|aLJ"§tt 1:188d16% middle

| soqui nol i ne Derivatives on in vivo nodels
cerplyplertens Peshusiell/padesion wos d@ﬁvetdoassi@b@ﬂadnm mbdendaem etal., IntJ
Slogeltl] nol i.n
P IHEAR. 0528 ob SR BRBIRRoRE R bl perusion o

24 hd)drmstnfatt sme wquwnﬁgbd RethRet: az‘éﬁhmVs‘Ealhﬂga Cdm;mlﬁd spaat
em ¢ and_reperfused ?ut was tested.
ahslat

adn%laﬁé‘%l? ft reglatday itk S sk vided intipperitgreally deigeted rios'rs, e dirst dose
beuflé’lidf%‘?@s@ler@&’ 1@%‘1‘5 Pﬁfnf 45he [hl‘{lﬁ[onlqbfr}f]?egﬁll AMad L e end
0 us gut

reper Was ‘neasure
apm@mmatetpefi(l:mredmmmdn ithne «ingee'eemf agiticab ﬁﬁkﬁsm fid mav@@ial death in the

Shack 200 134-41). Ischernia-reperfusion
am‘i“ﬁlé AR éﬂqbs &ﬁ%ﬁ%@%@% i yehigle tisaied cppiele1 Thig pretection
Isc2tkén !
als2itfhslaf Hitd mna/i&m bedtali Giah hé’ﬁe&&ogr%%{ﬁh%uﬁ@a&@%? m%? PARS

the reperfused gut. Treatment wth
mhnbltorueat@q govpd 10 min prior to initiation of

r epﬁg sg agat? %dlca%g Hﬁ?%et c?qulnpoqlrn%"ﬁenvatqvés ean ehrerlraep%gtlc e%fgcts in

various systemic and local conditions of reperfusion diseases, including the rejection of

transplanted organs, which entails both an inflammatory disease component and a
reperfusion disease component and, accordingly, are useful for treating or preventing an

inflammatory disease or a reperfusion disease.

d: Effect of illustrative Isoquinoline Derivatives in a diabetes model
PARS inhibitors and PARS deficiency are known to reduce the development of
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accordingly, arejuseful for treating or preventing an

Gluggs§ n | amped eny di seasg.ofz a re ; di q:
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diabetes nodet PARS Trhibrtors and—PARSdeficiency—are

kno t he 0 nt of WD 2004/ 078712
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Pharj nacol . . 2001, 133%?% 909-9;: and Sorl ano et al.

Nat TREBresens gnventzpn js. nog %blmltpﬁlrbmm by éhe spapific entbiodineents

v
s PSaap Sl alufls LR hRRBh A LR CBRONEULY B by of e
invemsghal andfangd |eHﬂ»edHBenm81aCﬁB (ﬂlMtCthalBSquﬂi\ei\thrﬂ ugd Within the scope of
5 Bri efI streptozotoci n was

thig 185G oRe T k9
%lﬂfeé“é’toé‘d def Y?élOPF bcaﬂp%o BhiVeRlQ} ingddion to those shown
and desétgddaietal v ‘B@éﬂrﬂ@éﬁﬂaﬁan% ﬂl%?é diY dl?e%l in the art a (]i are jntended to
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fallsvigun thessgepesofiibe epprarded niames] usi ng a bl ood gl ucose
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Tabl e 4. Reduction of streptozotocin (STZ) induced
hyperglycema by 3 ng/kg intraperitoneal injection of

WO b@4B7ARR i nhi bi t or conpounds 81, 8p and 8j i NPET/TE20041005849
vivo Basal STZ + Vehicle STZ + 8 STZ + 8p 81 d ucose
153 21 320 13 253 24 264 24 244 21 (ng/m)
Accordi ngly, the Isoquinoline Derivatives are useful
f or WhaeRtdldigedtis: preventi ng 15 di abetes or a diabetic
conplication. The present invention is not to be
limted in scope by the specific enbodi nents

L. disé#@ggﬁuﬂ%of&@f@%@ﬁbles whi ch are intended as
illustrations of a few aspects of the invention and
any enbodi nents that rare fumctionally equival ent are
within the scope of I's ijpvention. ,Ilndeed, various
nodi fi cati ons R Hon iAaddition to those
shown 20 and des [ i1l become apparant to
those skilled in be artl and afe intepded to fal
wi thin the scope t he_lappended cl ai 5. A nunber of
ref erences hawgg € '

whi ch have been
entirety. -71 WO 2004/,07871%P
is claimed is: 1. A conpouynd of

ofmula RL RS R2

R6 N/\ R7 R3/ R8 R4R Sot RTKR9 5 or a
pharmaceutical ly acceptyébl e hydrgte or\salt thereof,
wherein: R5is 0, NHor S Rio Ro

or a pharmaceutically acceptable hydrate or salt thereof,
wherein:

Rsis O,NHor S;

Re¢ is -H or C;-C4 alkyl;

Y is —OH, -NH, or alkylheterocycle;

R'is -hydrogen, -halo, -C,-C; alkyl, -alkylhalo, -C»-Cyg alkenyl, -C3-Cg
carbocycle, -aryl, -NH,, -alkylamino, -C(O)OH, -C(0)O(C-Cs alkyl), NO, or -A-B';

A’ is -SO»-, -SO;NH-, -NHCO-, -NHCONH-, -CO-, -C(0)0O-, -CONH-,
-CON(C;-C4 alkyl)-, -NH-, -CHs-~, -S- or -C(S)-;

B’ is -C1-Cyy alkyl, -C; Cp alkenyl, -heterocycle, -C3-Cg carbocycle, -aryl,
-NZ1Z,, -(C,-Cs alkylene)-NZ;Z,, -alkylamino, -aminodialkyl, -alkylheterocycle,
-arylamido, -C(O)OH, -C(O)O-(C;-Cs alkyl), -C(O)O-phenyl or -C(NH)NH,, each of
which is unsubstituted or substituted with one or more of -O-(C;-Cs alkyl), -halo,
-alkylhalo, -alkanol, -alkylamino, -hydroxy, -NO,, -NH,, -CN, -aminoalkyl,
-aminodialkyl, -heterocyclic amine, -C;-Cyg alkyl, -Co-Cyo) alkenyl, -Co-Cyg alkynyl,
-aryl, -benzyl, -alkylamido, -alkylcarboxy, -C(O)OH, -C;-Cs alkylene-C(0O)O-(C;-Cs
alkyl) or -C;-Cs alkylene-OC(O) (C¢-Cs alkyl);

Rz, R3 R4, Ry, R, Rg and Ry are independently -hydrogen, -halo, -hydroxy,
-0-(C;-Cs alkyl), -C;-Cp alkyl, -alkylhalb, -C,-Cyp alkenyl, -C3-Cg carbocycle, -aryl,
-NH;, -alkylamino, -C(O)OH, -C(O)O(C;-Cs alkyl), -OC(O)(C;-Cs alkyl), NO; or -A-B;
and at least one of Rj, Ry, R3, R4, R7, Rg, Rg or Ryg is other than hydrogen;
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R6 is -Hor C-C4 alkyl; Yis -OH -Nl+ or

al kyl heterocycle; 10 R is -hydrogen, -halo, -Cl1-Cl0
wa@bkdoyh7871ml kyl hal o, -C2-Cl O al kenyl, -C3-C8  PCT/US2004/005849

carbocycle, -aryl, -NH2, -al kylam no, -C(O) CH,

L5, Nl s i 00
-CONQ“(@OWC@CK%, -NHH CHZCHQ or«§s)0r -S)-; B is

-Cl-ClO alk yl - het er oc cl e, C3C8
car Boéyel QLO al&ylnyz-Cmsqunzl Z@terogxgle €63-C; carbocycle, -aryl, -NZ,;Z,

a) Ky
BN 2 ST R O S A o,
-C@)oH., - C(O-arap iam_w)l @(O)OCE(HHh@’Nﬂ?-C(NBIQNHQfeaCM\/Gf GhRidhSs

unsubstituted or substituted wth one or

unsupsiitgiedes sypyippipd w_mhé]ng or mogg REAQrEFoCs a&yl@a:b@lo -alkylhalo,
'al?%%kﬁ%a%maﬁﬁ“? H%ﬂ r ocy CNg%z’ am h,eamlg@fkgl (r)g nﬂﬁéﬁ F])le

-he&fﬁﬁe;@lh@)arrahés eBYC,yo allR; CLOC plakisemyl, -C20, ¢ alkythyl, ﬂtyenbymzyl,

- al kyl.carhoxy, -C(O OH, -Cl-Cb
-l el b b CEBIOR, 1 oen CIeiO Gy el &§1-C:
alkyfehe SC@hkod Jos dM&y1);BR¢R4, R7, R8, R9 and RIO are

i ndependent § y -hydi'ogen, - hal 0o, -hydroxy, -O(Cl-C5

al kifh pnd Zﬁale@&@emh&gdﬂ,y E@rk@hﬁd) akyl @210 uakubsngultqd or

- C3- r boc cle < al k
sutsfis oy oeg o et o1 Felb o et @ Gl Rep e S
de el gt-H @asy-Qng@fwitth isRésubRitutBd or Sibstifd®ed W3h @ﬁe or more
RIO is other than h&dr ogen; -72 WD 2004/078712

of P, o) 0dEhg or N, ZsandSgpare talgupagqther INFDD- 3 heterocyclic

PR il R PNy Ay BB, o
-Cl1-C10 al kyl, -C2-C10O al kenyl, -heterocycle, -C3-C8

2. car hbeyahpoundasfidigim NEh#Z2in Rs @,-a68 Ralikiydnggn. NZI Z2,
- aI kyl am no, - am' nodi al kyl, -al kyl heterocycl e,

3. C( 1%@%1%8?]%(1 (Bf ég:%lﬁ%én e&%gs&%%%yﬁlo)t Qoth is -A-B.

unsubstituted or substituted with one or nore of

4. - O (64 cépalikydi)claimBlvBeremfk K R,NRY, Ry, R7,ahl®)Ohre hydrogen.
-al kyl am no, -hydroxy, -NO02, -NH2, -CN, -am noalkyl,
-am _nodi al ky -heteraqcyclic am ne -Cl1- C10 al kyl ,

S . éﬂ@oﬁpwfdm@ -ohstean R isAA-B. aryl | - benzyl |
- aI kyl am no, -al kyl carboxy, C(O) oH, - Cl c5

6. aI kT 1@ B&m @d%ﬁc@hm@ V@Hei‘éﬁ Rg@&r -A-8LdR; it Qydrogen.
kyl ene- - al kyl); and Z1 and 5 age

[ ndegendently H or -Cl C10 al kyl, which is
7. uns@ibe eompewnd aficlaigubsthietaint ddis wSOh-, 6H@8H- AODEIGO-.
-halo, -OH or -N(Z3)(Z4), where Z3 and Z4 are

8. The compound of claim 1, wherein Ry is -A-B and B is -C;-Cyg alkyl,

-heterocycle, -C3-Cg carbocycle, -aryl, -alkylamino or -alkylheterocycle.
9. The compound of claim 1, wherein A is -SO,- and B is -NZ,7,.

10.  The compound of claim 9, wherein B is a heterocycle, which is unsubstituted or

substituted with methyl, ethyl or -alkanol.
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i ndependently, -H or -Cl1-C5 al kyl, which is
unsubstituted or substituted with one or nore of

WO bako7871hydroxy or -NH2; or N, Z3 and Z4 are PERES2004/005849
together to forma heterocyclic 15 amne; or N, Z1 and

Z2 taken together to f.or terocycli m ne .
1157 8 BBt AP TR ar Hraancs BoR: 24 o Coalgl mich s
sulbmdlte@eﬂth N (ZU(Z@CW}JM Bf ar€ hﬂief)@:r&l-enﬂ‘ﬂ?‘ BletlyM o?ét'h?? br, taken

R8 or. R9, but not both, is -ﬁv 4. The” conpound
together N3 Zurferm iaheRiocyric amie. R4, R7, and RO are

hydrogen. 5. The conpound of cI aiml, wher ein RO is

9= A I rein. R
12: 7 & m€hoR ol BGRIERINAT A1 Teda b EH uBpdhY the method
compesiag kodtatting theRell with@RNHpoosid oi\b'l%lacelﬁlcaﬂ_ﬁ@cceptable hydrate
und of claim1, wherein RO is -A-B and

or S% f%:[‘@f%?wﬁ of clafatldp gB peognt @f@@n@%t%@h%w&y éﬁDP) -ribose
syntBAklin thAly! am no or -al kyl heterocycle. 9. The

conmpound of claiml1, wherein Ais -SO2- and B is

-Nz1Z2. 25 10. The conpound of claim9, wherein Bis a
13het dhoayathed ofihlaiohld whemstbe télt istaadn ivo slibst i t ut ed

wi th nmethyl, ethyl or -al kanol . -73 WD 2004/078712

L4 S ATRERO RORE e of Brev 5 QRSN Gl R 1T Porpprisiae

adsifdsrih thoeaddedchur ﬂ‘dﬁ:&@ﬁe(t&ff)a codipbudd oA ghAthadéRically acceptable
I ndependent |y net or. ethyl, or, taken together,
hyqygigzr splg ofp ﬁ%@?@f%%ffé@m)cl BrAnrFanoun effectivstth digatt agrinflammatory
diskai bi ting pol y(ADP)-ri bose synthase activity in a
cell, the nethod 5 conprising contacting the cell
with a conpound or pharmaceutically acceptable hydrate
15 or dak megtiodeofadaipoldy ovhefeirc thaiinl dminatoay daoaserit an inflammatory

ve to,inhibit ose nthase in
dlS?c"r?s iép?mt 5T GFH%HW@P%&XWA W%ﬁ ﬁlﬁt S B Mb T AHent g o el
disk&seadh inflaMin@oi§8lke didéhse '%nqﬁ‘ftlet}ﬁglafo‘i’f disERRLIr R &Fm -al DELVOUS
preventing an |nflannatory di sease.” conpri si ng

syskeamy i 18 flammagpry disaassuibjtleectyei gramepebiti tretheol, gam@np@tmhock
bl.e d
e RSRS8O R e bl

inflammatory disease. 15. The net hod of clai m 14,

16.whe Aainathbt dor trfatiagraad perfyisidh de@se, tomphisih hdamaeor gyto a subject
a chronjc_inflammatory diseas

in 850 ! 20 R BRI BRIy Aepsp@P B gisalt of & compound
of d15ikd BERY Sbud QN SBARG: a effﬁ&bﬁm@asgry di sease of

the central nervous system an inflammtory di sease of
the eye, grampositive shock, gram negative shock,

17.  The method of claim 16 wherein the repelfusmn disease is stroke or myocardlal
infarction.
18. A method for treating diabetes or a diabetic complication, comprising

administering to a subject in need thereof a compound or pharmaceutically acceptable
hydrate or salt of a compound of claim 1 in an amount effective to treat diabetes or a

diabetic complication.

19. A method for treating reoxygenation injury resulting from organ transplantation,

comprising administering to a subject in need thereof a compound or pharmaceutically
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henorr hagi ¢ shock, anaphyl actic shock, traumatic shock

or chenot herapeutic shock. 16. A nethod for treating a
WO e@a/07871$2 on di sease, conpri sing adm ni st eri ngPE€DUS2004/005849

subject in need thereof a compound or

accgpg%@r}ggﬁ u aiz(%asl #%@?g{f aur} c% Eﬁm@%ﬁﬁ oaég&?@%%ffeeﬁve&o treat the
reokyeRadtich infREr f usi on di sease. 17. The nmethod of claim

16 wherein the reperfusion disease is stroke or

nyocardial infarction. 18. A nethod for treating
20. di o enesBodfor reglingoarkidsibifispisat OMPTIM N FSHg SEIng to a subject
s
B e s S L
of caumohnmmdn@fnt effadtive to irBatdrarkan®omg dleécfsect ive to treat
di abetes or a diabetic conplication. 19. A nethod for

21. E : :&t I ng‘ﬁ{ §§)t%% ting ]Iéﬁgi,gltgd g%g%asqlﬂréérn n e nelglsée%ng to a subject

n%é@ih% I B aWf; o€ 8lcbdpound
P B SR 5 B o

of chapr hineancamenit effedtive te tapgdinrdingfontd diseasd. i n an am)u nt
effective to treat the reoxygenation injury. 20. A
met reatin i.sease, ISl .
2. Sar b8 oh R Ll sl TR e a5 e
adnﬁmsmﬂm&rta@eu@baah hyecat@e&pf abbapbyrdr atphaghacsalidaligfacaeptable
onpound 5 of claim1 in an anmobunt effective to treat
hydrﬂé? RY Frdiorf ascampnraund of claim 14n ap emeyng gfective i frgag amyotrophic
latefRLRQION' s di sease, conprising administering to a
subject in need thereof a compound or
pharmaceutically acceptable hydrate or salt of a
23. conpeungositbn comprsifg amelectaepmmiunedf ecampeindert r eat

phage ROl e te i E SRC iy o LB hBid BB D A ng

pbaﬂa%@@ﬂbzﬂl}ﬁ{l&é}%ﬂlﬂe%%u@r stRinggs. i n need thereof a
conmpound or armaceutically acceptable hydrate or

salt of a conpound of claim1 in an anount effective
to treat amyotrophic Ilateral sclerosis. 23. A
conposition conprising an effective anmount of a
conmpound or pharmaceutically acceptable salt or
hydrate of the conmpound of claiml and a 15
pharmaceutically acceptable carrier or vehicle. -75
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