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I NHI Bl TORS OF AKT (PROTEIN KI NASE B) The present
i nvention provi des conpounds that are inhibitors of

WQ\RG07/1¢90BpOSI t i ons conpri sing these conpounds, PENTS2007/070945

nmet hods of using these conpounds. BACKGROUND COF THE

I NVENTI ON Protein kinases are involved in the signa
transducti on pat hways |inking growh factors, hornones
and other cell regulation nolecules to cell grow h,
survi val and netabol i smunden-both normal and

pat hol ogi cal conditions. One such protein kinase,
protein kinadé : ; , XA S
serine/threonine ki nase that plays a central role in
promoting the proliferation and rvival. of a.w.de

" ange Ty g npioh b s By st G e,
apapdsisins c¢rprziirgahare doraplundg ead mthod afusibe theaf coptpotreisn
ki nases and phosphatases regul ate the activity of Akt.
For instance, activation of Akt is nediated by
phosphat i dyl i noSBAOKGRAUNBEE THDINVENTMN ch initiates

t he bindi.ng of secon ssenger. phospholipids to.the

pl eckgf%ql%glﬁmﬁrswogpﬁn B Nap g%as(s‘ﬁ&wﬁ PRTIWAKY Iinkifgerowth
bRt M@ rnadhe i dSo s Lelt RoPb@STBoIBRIR AL @Bth! @sib419nd N
phosphoryl ation and activation of the enzy

AR HRdep Aeh gproah andongthelqgiGateopdivians tOrssuph oRin igngse,
18Rein Rna U BlidoxnSwh Bs ARE, iP) Railc MRUMNRUG e SBOIMYsta central role
p85a, lead to activation of Akt in several types of
upAotiahibe prolifsgtiontand purdivelof Raviée rangeorfgeliynst atchy
tp'ﬂcﬁec’iiﬁlg @elgffroﬁrhﬁ)ogﬂo%k% mR@l Weaihﬂ the life cycle of

numer ous Vi ruses. 1791754 pertains to protein

ki nasé fumebiftortein KN G06PIRIPIEEO egnast tesciriotasivit. For
S 1S & AR BLESLEy VR AANBIASIRP R A0S M
nggatbsathe bindiof o€ ecdndsmesyingar phodtblipidowitkegedksmiohemology (PH)

th]n En%ﬁ olr'lnt&incoftA r.g'?ltle t])clr?c{ntlgt 'pnec oerfs FA?(? gogo\{aesmtarmee% %rétan Iesults in
vari 6us par y

I soraers, cul ar cancer and vira
iphdsphdrytarisn arldasavagion ofthe hndyneathmgificategs bf s cdtéigtic subunit of

vel o nt of potent, selective, hioavail able o
%ﬁ%%bp f@sm&fmtﬂﬂ&nﬁ l%&lﬁ B%dk é%&u@(gy FOpn| é?‘ﬁﬁ*lq g actpgtion of
| AR ey @ISy pel BEBumdnt@nddk ERERAt StV Mbi OsoiefbhdREdNBY®le of
i nhibitors of Akt that exhibit increased potency,

e B/ A Typathaisy ipthe bferaglgiol AFMEPESVireSnposi ti ons

conpr g 0991 NBAerEA WIS kindRdn BRAO IV PF009Hi D 7LiRRBRs
compounds. Additionall'y, pharnmaceutical conpositions

osrigiakivaseg el inhititershi W 92805 9548R2 pertains to AKT inhibitors.

Because of its pivotal role in the regulation of cell survival, Akt provides a novel
therapeutic target for the effective treatment of various disorders, particularly cancer and
viral infections. However, such treatment requires the development of potent, selective,
bioavailable inhibitors of Akt. A need exists for alternative Akt inhibitors. Thus, the
present invention provides novel inhibitors of Akt that exhibit increased potency,
selectivity, and/or bioavailability, compositions comprising these compounds, and
methods of using these compounds.

Additionally, pharmaceutical compositions containing novel inhibitors of Akt

when diluted or in solution necessarily must be free from precipitation in order to be



10

15

20

25

30

when diluted or in solution necessarily nust be free
fromprecipitation in order to bedelivered to a

W@ 2407248730 The present invention provides phar nBCEUS100H070945

conmposi tions conprising novel Akt inhibitors at
particul ar pH ranges that | ack such precipitation.
SUVWARY OF THE | NVENTI ON The present invention

provi des

4-[5-(2-am no- et hanesul f onyl p-i soqui nolin-7-yl] -
phenol or a pharmaceutically acceptable salt thereof
delieerdyto p potecnof Thetpeeseimpeuneh o vitiésephgamacedtisalraomposititne

. ' i.an..al QVi e

RoRahe AEk AR SR oREEUHIAP pees o sueh procipttion.
yl]-phenol di-hydrochl oride. The present invention
further provides
4-[5-(2-am no-eth SVARY, B S P NA-

7-yl | Théeeaht indaoiby groetied o15-(athiaoietyaksalfeny])fik@uinolin-7-yl]-
present invention also provides
Rhenel pra pRARseR Gy, %@Eﬁ’t&&ﬁ %lt)tﬁ‘?r%%)ﬂ P RB{pig of the compound or the
whi} thekenol or a pharmaceutically acceptable salt
thereof or a hydrate of the conpound or the salt. Lo
t her edhe Preseat @aant'l@n also provides 4—[SrIP2—ammo—ethanesulfonyl)—1soqu1n011n—7—
gﬂhﬁmﬂﬁﬂaﬂyﬂ&mﬁﬁmgnesulfonyl)-isoquinoIin-7-y|]-pheno

i hydrochl ori de or . . . o
4- [ 5- {he BRICAbINEEAR ESTCT IRYIHGS-4-Bdduimen-Fthamesyopyifreaenolin-
R aaM Ry ddgerInbY g8k, for use as a

medi canent . ApdlplonalIy,'theﬁ?resent i nvention o
provi dbspreseat Psentign aljo pmvides &i-Fowpinedgrdsplémy|)yisoquinolin-7-
L FARLAAIQL b Prafim¥delnidiNG AQep@ble 1P QU hGR! df¥h
(FRRE IS Pt RN ep bl TRLTRT GG e sampaund o
dlre sah ¢hesef tinalinbreb{S-(2-anpherdihaggsulfonyl)-isoquinolin-7-yl]-phenol di-

- 5-(.2-am no- f e

el T AR SR aansinofpr g gheno
Aadnbhy@echiirido hetihadres ufof areyb h-nicdmeuemol i n-

T RS BSOS k™

manuf act u C or tip
ryhah@nHonyhearogainglih-764&]-phehoing a paarmaccutiglliyabdepamblenals thereof or

bl ast oma, nel I th t ate,
BISHSE OB ee s Mrarl Ter St s r P g gt -
@40 GifBIli - 74 Mphthy PhyElirodBRIKAE 64 5-{2Hiino-@thalds AGGST)-isofiolin-

%Eﬁﬁg@gw@gﬂggﬁ%%@ ﬁpggﬁéﬁla?e?f‘or tthrg:emal'rll% act%];e of a medicament for
it Qe RHiHIB mie bk RIAERRAIL cOlf ludg PAREABES s i8R hdlroblastoma,
acceptabl e salt thereof or a ﬁydrate of the conpound

drelangma 9pngoplapas elghe pqoﬁgqemqu@g ovaries, primary stomach, intestinal-type,

Fndondida R Th10rSHMBRES Wnb AUMlaiaés oqui nol i n-7-yl ] -
phenol di-hydrochl oride or

4- [ 5- e prRienbinEetignalse Plosivgs the o di[AdPamimp-gfhdnegylfend)-
g&ﬁg@%ﬁ%?@ﬂ %p%%llad? %{ ?@g{nlﬁ%%ﬁ@éaﬁy aéc@ﬁtaﬁl@ ?al%%gfaoqta%gfgra@fof the
compound or the salt thereof, including 4-[5-(2-amino-ethanesulfonyl)-isoquinolin-7-yl]-
phenol di-hydrochloride or 4-[5-(2-amino-ethanesulfonyl)-isoquinolin-7-yl]-phenol
monohydrochloride hemihydrate, for the manufacture of a medicament for treating
multiple myeloma, non small cell lung cancer, glioblastoma or neoplasms of the prostate,

breast, or ovaries.
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mul ti pl e nyel oma, non small cell |ung cancer,
gl i obl astoma or neopl asns of the prostate, breast, or

W@arieg3The present invention additionally preai/tigszorn70945

t he use of 4-[5-(2-am noethanesul fonyl) -

I soqui nolin-7-yl]-phenol or a pharmaceutically
acceptable salt thereof or a hydrate of the conpound
or the salt thereof, including
4-[5-(2-am no- et hanesul f onyl 3-

I soqui nolin-7-yl]-phenol di-hydrochloride or

4- [ 5- [ke praionbinggritian e@iﬂimﬁypmﬂds@d}@l bsealfidr(S-(2-amino-

Eefa}%l&%sg c(?ﬁpé %Hﬁ)ﬁ gﬂ]g@l%h ?gh'ﬂ'ﬁ el ga[lg a@CeRIane s%]{?ﬁlereof or

caéﬂyﬂratemf@mnmemndmr thgpl sialo ﬁiewf amdudingve [ pl2es@nd-ethanesulfonyl)-

hsnvglrr}t?llénqg—% q? ﬂ N S?ﬁlllforl 4? #&—ammo ethanesulfonyl)-isoquinolin-

i7syafpticnol mdinoﬁy(!tbdh-lcph:le rhe1hnh@ﬂraa= folh efemBam@ fiic fued flaymedicament for

accept abl e salt thereof or hydrate of the conmpound

SEsieaog siell Peibppfancet oc Sl

4h[ 5- l(rRe @ﬁédﬁﬁm&éﬂﬁllaﬂ aﬁrﬂlbf IQBMUés-théﬁHéld)if Ak Narhmy!clranesulfonyl)-
eno di roc orid

ASOﬂsm?lzn &) rpgelé?tl H‘é\%%‘?&@%ﬂ% ajly pecopfabin s therpofyar p hytratgof the

BRG0P B lsIE ihdRoh amdaﬁ@maﬂse(z abf@o- étﬂﬁleﬁfﬂﬁﬁjfl?‘iisbéfﬁlﬁolﬁlfﬂ ylJ-

a nedi canent for treatln Batltls . rube human

iPheRoh Bidedrechlords ovA-Fue- a(ﬂrlmry ans iy b fispamnolyy 74l pkgnol
G InBFRGNRYAIE H§m1§1 for HE Hah AR f a deﬁ%aﬁéﬁ?&QFeatlng
i nvention provides 4-[5-(2-am no-ethanesul fo
ihspsaditip Rotubellay hyman igwamedefisiengy ﬂﬁt&r(ﬁﬁé)emna@%ﬁ 1'|3 yor human
hereof or a hydrate of the conmpound
%$$§ﬁgg t%@§ I ncl udi ng
4- 5- ezmanmﬁbf@thaﬁmsmw&ohwnﬁwmémQdﬁﬁbhmhm%ﬂym¢mﬂ%nﬂ}
di, - hydr
ﬁ&ﬁgﬁ% 1 %n %el?ociﬁ C%{ltl(iagly acce tﬁli)lﬁ (sja[lt thersof qr]a hg%r'éltlgl: Oolf the
ra:mmpdn;ndroodielsair theleoh erra:iddmgMa[ﬁe(z -afriio-¢thancsul foay lipsnguiodlin-7-y1]-

%F?&OE)E %ﬂiorlﬁag ﬁq(gsatml%etﬁaneflgi‘on 158315110 Sini- Y gg rpéle ofl

trﬂit&oh)jdﬁ&ﬂl&irﬁe h&hidadhte, fov te mestmeptr df mfaﬂt)plesmgﬁamh, non small cell
i,ntestinal. b%ﬁ endo triu r0|d anc”ﬁgs, Iunqd
OPNSSPARTG & ioblaFidh e, PETE St‘?‘ﬂ% *1“8 a8l %@PEF‘BW gprostate, breast,
4vhres ( ey Romedh) ane srdlftypaydndons@ighl M@tdid) paincreas, lung, or
¥I]-§henol or a pharnaceutically acceptabl e salt

of or a hydrate of the conpound or the salt

t her e@ﬁe pred¥at MPdnfign also r0V1des 4 [5-(2-amino- ethanesulfon 1)- 1soqu1n011n 7-
-am no- et hanesul f on -|squ|noI|n R heno
drll rﬁh@p(@ ©ht Bhgr@acegtically accepta le salt thereof or a hydrate of the compound or

4nd sart brr iR déw Eﬁ@%ﬂ‘nﬁ@ ¥!h)inés§l%91) QQthi'ﬂolYn yh1j ﬂh@ﬁ‘cﬁ al-

monohydr ochl or | drate, for etreMnem of
rhmﬂltoicfﬂpredem}ér ﬁ%ramﬁ@rﬁﬂsqﬁaﬂullfowé} 1soq1wrn>émc7ayiﬂréhenol
gllldngf?}d%ccth%ﬁe 95m1'ﬂ§@r9‘!eai%m§16 ‘ﬁfeathgﬁt d1 rnﬁﬁt'ilﬁé ﬁlyelgﬁlg Aoh smfM cell

ovarie
lung cancer glioblastoma or neoplasms of the prostate, breast, or ovaries.

The present invention additionally provides 4-[5-(2-amino-ethanesulfonyl)-
isoquinolin-7-yl]-phenol or a pharmaceutically acceptable salt thereof or a hydrate of the
compound or the salt thereof, including 4-[5-(2-amino-ethanesulfonyl)-isoquinolin-7-yl]-

phenol di-hydrochloride or 4-[5-(2-amino-ethanesulfonyl)-isoquinolin-7-y1]-phenol



10

15

20

25

30

The present invention additionally provides
4-[ 5- (2- am no- et hanesul fonyl ) -

WO 2@q0#9130 i n- 7-yl ] - phenol or a pharnmaceuti cal | RCT/US2007/070945

acceptable salt thereof or a hydrate of the conpound
or the salt thereof, including

4-[ 5- (2- am no- et hanesul fonyl ) -i soqui nolin-7-yl]-
phenol di-hydrochl oride or

4-[5-(2-am no- et hanesul f onyl 4-i soqui nol i n-7-yl]-pheno
- Anonohydr ochl ori de hem hydrate, for the treatnent of
maamokyveddhlocidt herhibpdraeafor the troatmght ddibmsthadheell 1Tigecancer or

. nvention further provides
gi?@g¥%n%n1no et hanesul f onyl ) -i soqui nol i n-
7-yl] Tpdnma@lnt mwermoplﬁaﬁlmameuﬂeseb[SL(y aatnephatehéfopgl)-isoquinolin-
L7F?/e1: e]nol o & &)Ihal? %%%ﬁwalfgr accep?abi:e AR ﬁl%pe%f oa }tlylzl%te oafI tfle compound
4ﬁﬂﬁsém&@ﬂmﬁomﬁthMequhnmyiwhm&gqmnﬂmhbmnmﬂyijy@meﬂmnm-

roc
i‘yf“éqﬂ%lfl} 69'2%1%‘5‘H‘é?sﬁ51?afl8%’f§fP‘}yl 1" S8HRBI - HIPhRY - phenol
RO RGO ha:rdﬂayéneﬂm oy the a@mechQyt hbhitié CeabsRNhurdn
hepatitis C, ru human |nnunodef|C|ency Vi rus

Ao s ?PEVM@%H% OBy UL (HEMY:

The pTE@ﬁE&miBV&E&hQ&h@&QH&b@OﬂkéNn@%@&bﬁﬁéﬁﬁ%ﬂ@&@&d
of treating nultiple nyel gma, non snall cel

cmislosie, nej st cal {ungancie GHeMNAsiR ARHTO RS IR ﬁeﬁlaasama or

RESHMU AR B 1R fprdshg:, Bfe@s?t(ﬁitaﬁes pﬂirﬁ%tstonﬁl’l@ﬁﬁt%naﬁ& dTef dbmetrium,
stonach, intestinal -type, endometrium thyro

M@ﬁgggcrez}su]’@gg oy plagdes gy patiept 1a npqltth@mf cpmpﬁ@@gjadmlmstermg
tgp EFEAie GATRI: B iR AR Db RlshRhyBNshuinS -7 Y F-FHRU Y a

@h@rﬁwéezuiaaﬁym@cmah@meks thicfeohigr 9 hyidsaseyefi theodcnmpornd dr] thpagiledreof,
?ﬁc dﬁi xf 43[)5“@ Gihd &%LAeXulg)%gl‘jﬁs{oﬁgnglgf-?-'y[]- L8N ﬁ?ﬁya% h?Orlde g+

fie compoun ereo hel
45 {(Earﬁmoaman@uh‘oﬂya)memmhfoﬁmy Hllplogunemhydrecoride hpﬂnénydﬂate
di - hquoch or

[5- (21 ?ﬁ)rﬁsen entl i} aﬁ? Brr?ﬂdfs a m8 8? P]% tﬁatm%mﬁtl})lepnrl?/ }]ocﬁla non
mnmbbyﬂmﬁghﬁmm1gﬁmhsmmhyﬂnamemmihemppESthM%nweﬂbwmnsma
also nethod of .treatin tiple .
el R ffe Pocing Baavei- Sk b FaS oiebam FESH Caifuine-
thahé%&lf@fy@&ﬁcﬁﬁlﬁwhbﬂ %&Fﬁhen@ror @]éﬁz[rtrﬁ@euhéhll@ ap@piaBRisalk thereof or
e et e %2:2@8? e e A Pl qc{;fg}? 2B EShhnSuttonyl)-
liQaMbIRAY iy -phedd] Hir-RRRGBlorE oP4-PRELImES Yihb£BhIKhy])-isoquinolin-
acceptabl e salt thereof or a hydrate of the conpound

arylmteng dnenoprrp@irideihgihygiateg

4-[5- (Fge e'ﬂpln%lﬁéﬁ‘ §§dﬂ1c§n‘3n§)’ bl)owdes a method of treating non small cell
i soqui nol i n-7-yl]-phenol - hydrochl ori de or

Auieganczr ginglighlagtpma me%,nﬁtlﬁ@tny nged; th%qu’ icAPiifing administering an
el R T
trharatebewgicalyraceapteble sglé thereof or a hydrate of the compound or the salt thercof,
including 4-[5-(2-amino-ethanesulfonyl)-isoquinolin-7-yl]-phenol di-hydrochloride or 4-
[5-(2-amino-ethanesulfonyl)-isoquinolin-7-yl1]-phenol monohydrochloride hemihydrate.
The present invention further provides a method of treating hepatitis C, rubella,
human immunodeficiency virus (HIV), hepatitis B, or human cytomegalovirus (HCMV)

in a patient in need thereof comprising administering an effective amount of 4-[5-(2-
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| ung cancer or glioblastoma in a patient in need
t hereof conprising adm nistering an effective anount

W@£2007/149730 PCT/US2007/070945

4-[5-(2-am no- et hanesul fonyl ) -i soqui nol i n-7-yl]-pheno

or a pharmaceutically acceptable salt thereof or a

hydrate of the conmpound or the salt thereof, including

4-[5-(2-am no- et hanesul fonyl ) -i soqui nolin-7-yl]-pheno

di - hydrochl oride or A- -5-

[ 5- (2- am no- et hanesul fonyl ) -i soqui nol i n-7-yl ]-pheno

rovrehstiknes fouyh-dequiertinki pil-ghenol Cﬁ‘rve)hpme@emtcahbn&oemmbmsalt
r t [

tﬁ{ebéq'?%F R%a%’té Qﬁie & Efﬂggr tﬂérs%{ tﬁ(%&f”%clﬁlﬁﬁ% Er@ a&} oz .

BthamSulﬁmtylh)nscﬁmtnohmjadl]ephen@lsil-(lymmlo_rlde oad{ha1- &mtn_o+ n
ﬁ‘lor%y 1soqu1n TRA. Sll]nlgneno rrr}loryolslytr&gclh?&idgﬂer%{hfygra{e! Ve
4 [ 5 Re pmsem)meéﬂmam elsolpifodiyd 9 phasapsiival ¢ampbsiyibh eq@hygizalg 4-

Ry 4P B oM oG CAEPGAb o ERBPBBRoH Al Bl

4a1[ Breilcdt @ lﬂ@ﬁteftﬂml%sdd)hfp@ﬁnd Or-thd SR kB ihdluding/d-] 5-@hamab-
- hydr.ochl ori de_or m naQ thanesul f ony

.e%wpﬁwﬂ piseAu{e}in 6r¥éi11816n?11&h 3}%};89 AHieOF e (2- -

herhayesa18so Eh@hmgﬁpﬁﬂenélnﬂ&mw&h@dr@@ hORDYHERSaR 2
pharnaceutlcgﬂ nposi tion conprising A-

[PBarpRctEH - aéfq@éﬁﬁ%mrf%ﬁlmntps@am%| i n-7-yl ] - phenol

or a @H@;‘Sr@?eﬁ?ﬂﬂ%rﬁ%h Md@&ﬁﬁ??l%bid@s §@zb]%h1ﬁiéﬁﬁ)ﬁﬁha96uu@al
hydrate of the conpound he sal hereof, i ncluding

£OMBositnRMpHERS é?uammﬁythﬁnesugw@rlmumhrﬂwl]}plph@lr%P
%harﬁ}ﬁggu%[shh%%&eg%]bﬁrs%ﬁ' t}{e of v gar eﬁ%ﬁﬁfg 0(11‘?(1131J tﬁe salt thereof,

i'soqui nol | enol nono
Higiv dlinyett- Eft-@; anzinet cthanpival fommb evet o alin- Y/“Ylﬂﬂ?dﬂelp?ﬂ dbhwlrochloride or 4-

i%g_%lg{nb eﬂah&%f% \y?) dlé S&ﬁg{{oph—g% —]i)heﬂgl dﬁgﬁﬁfﬁgchlg}v%lﬂg#ﬁ&drate

I ona lze nace U
@odp pharmawntwadimacaeptah]g carrier, diluent or excipient wherein the pH of said

f - 7-y11-phenol
o ia et 0 PSR G RE ok SRS} gt R s
hﬁ;@rsazt :ﬁlngfreatdﬂﬁlaﬁQImOIUIBﬂ; thin 2 hiendsaedrertit@renf , i ncl udi ng

dl hy&ﬁ%@%%ﬁ ]Ing%llglg]? g Ag HOQ,IQ%S' 21 pllla?rga lé'ht?c% éorr]np7051¥10111 c rgperpsgnlg 4-

[5<1- %nglmeﬂﬁn@hff%ﬁ@)ﬁl@d)cfuﬁﬁghﬁ yl]smm)m |a|pﬁarﬁra&’éu}1c¢l13’€hﬁiéﬂlptable
non ocC aril de em yrate e a
é&‘&@‘ﬁ‘tyea{) h*eglfafq odthe qompgwkor dhe SéE &hefﬁo ﬁ?clﬁ%%‘ﬁfﬁn Zrgppino-
RitlaRdsuSaHyl)-iSiROHA le@}jpﬁé'ﬁ@lrﬂh i drotigshiosiot B[ SLBAS-

diluent is |less than 4 nd greater than .0, less

teHapesalfonyhrispayinelin &yllmhgﬁolznqylohmroqh&@e herathydrag, A

%ﬁﬁ%@éutl%h@rhcgepgablemlenep rBR&R br éx'&}f)@tﬂﬁ (B LALR th%ﬁ’lvthéjﬁ"f’ of
a phar maceut i cal n’EOSI tion conpri Si ng A

St PRI Ry R E e —yy
%h a Rhas. ?ggfg,gét&athglyz gcceptabl e salt thereof or a
t

rate o conpound or the salt thereof, including
4 [ 5- (e preienviavéndine furtheopryyijles 4-[5-(2-amino- ethanesulfonyl) isoquinolin-

7-yl]-phenol monohydrochloride hemihydrate in crystalline form having an X-ray powder
diffraction pattern with intense peaks at 20 = 4.9, 14.8, and 10.2.
The present invention also provides 4-[5-(2-amino-ethanesulfonyl)-isoquinolin-7-

yl]-phenol or a pharmaceutically acceptable salt thereof or hydrate thereof.
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I soqui nolin-7-yl]-phenol di-hydrochloride or
4-[ 5- (2- am noet hanesul fonyl ) - isoqui nolin-7-yl]-pheno

worerwohydsochl ori de hem hydrate, and a phar maceRCi/Us200y070945

acceptable carrier, diluent or excipient in solution
wherein the pH of said conposition is less than 4.2
and greater than 2.0, less than 3.2 and greater than
2.0, or less than 2.8 and greater than 2.0. The
present invention further pregvides

4-[5-(2-am no- et hanesul f onyl )-| socw nol i n-

7-yl ] - phenol D Adhiyld XSRIRAP T I

tal :
Crys
s bRl 0 L IR0 &BXV@ A EI‘ AR Be e
Tikefulpn ﬁEetrﬂ:tltmem/@rdlﬂomrsaieB@dm Al 'cuteslty Thus, compounds of the
- ethan oI in-7-

Jrr SRR S RRTRC MOl SPRAE 2bi ¢ ca
t her eﬂiﬁe Ofmﬁﬂ)yﬁidsai‘f ﬁletﬂﬂﬁéﬁoﬁveﬁﬂﬁdrt@fm Rkt ©Fnebplasms

NVENTI . Co of the sent, | ion are
Ry AN R A R S o
tné@ﬂztsﬁg Mlkat @;fhﬂdt Sevatalr skt bethad e d ki @hibltbrs atttcliéved to Bdwistul in

npounds of the present inventiaon are_antineoplastic

éfﬁbt}%rm‘éHEIF Wﬁlgmaéawfgl BiRed 88 <82 Reé ngp é‘%‘?e‘h?e“

llﬁﬁg%@ﬁdei-)(Ba@Ja& @ﬁﬁ%ﬁﬂé&erfe@z’@ Zdi)ﬁ 25(?1@@0?3120595 gﬁ@&@ét@ﬁzﬂﬁ(oul et
that exhibit defects in neopl asns

derHphfarasaT WsCZR%iés637a@441met159blaétpmﬁ@dpff§é n§“’tcﬁra@es (2005)
e{@) bioto Qb%\j%agnd%t(m%w' A% c%%tohc%mgp'(i(ﬁs)szﬁf)e1473 1482)

‘eved to be useful in treating multiple

(héoela 1 sod 2B £8532055) TS breast
T S e
Qamize (Clitveg, ¢! qzzms 5992) 3979062477 1 : Yewan oty 420N &rial
?&O@ ) %rgaﬂ? ?1!’031.21 ?r 1%&%&?@ (%ye%%g%’%%é‘)(% %Bg)%g{ﬁ 53-
.’6;97 , 8ndoh@Pjunafith, ned, pBaamsJ of Carver 200H194t180%- IL&]J2Dmhi3€m,d (Bingel,
4 47,
34 TR ET RN g0 NIV T b Eleet 12 LBRES o
29(61:8?%)% Iﬁgngihb (SGai\;lﬁ]ﬁ’lB@%t «QZCIBEM Qef @Inca{ (200BN8S 21 %@9 P)5); lung
Z&a?ﬁ%ﬂ’%/et o‘ﬁ(ﬁcﬁ Fﬁlf e@{ § %%% ?(3%% 1?&%@%8 249421& g‘ég‘#)&er
l(Ricker- ccma@ébazz 2&%@5?6 @2%4832:9&23) emdsgggﬁg |8 AR 1(11:1]1biﬂ0r? ?Teglso
?élﬁﬁfﬁ fo beé{se 1n t@%vgrupg@gucll(ag 3““6 g(aj}éi\? SS éﬂgée@i@s
[era¥idva, er 8L ﬁ%roﬁ@‘@@@rw 87@2@@@) 51@% al3%a§2)§9%&1a éCooray,

pancr eas Sch I emen, . ncer
goal., l@.?p@y 912405 2(1 52>( Wé@gﬂt% of faymag) immpgpdef ICIGRé/s\ﬁruS
@iy (BGRLR VB (1902004 bteth ™ of %%IS@&Z& et &' 26 BAdERuman

cytomegalovirus (HCMV) (Johnson ez al. (2001)).

4-[5-(2-Amino-ethanesulfonyl)-isoquinolin-7-yl]-phenol forms pharmaceutically-
acceptable acid addition salts with, for example, the physiologically-acceptable salts
which are often used in pharmaceutical chemistry. Such salts are also part of this
invention. Pharmaceutically acceptable salts and common methodology for preparing
them are well known in the art. See, e.g., P. Stahl, et al., Handbook of Pharmaceutical

Salts: Properties, Selection and Use, (VCHA/Wiley-VCH, 2002); S.M. Berge, et al.,
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(Rieger-Christ, et al, Oncogene (2004) 23(27),
4745-4753). Akt inhibitors are also believed to be

W@ 2@ak978n treating viruses such as hepatitis ECEOB2007/070945

NS5A of hepatitis C (Mannova, et al, J. Virol. (2005)
79(14), 8742-8749; He et al. (2002)); rubella (Cooray,
et al, Virology J. (2005) 2(1), 1-12); Tat protein of
human i nmunodefi ciency virus (H'V) (Borgatti et al.
(1997)); Protein X of hepatit/is B (Lee et al. (2001)),
or human cytonegal ovirus (HCW) (Johnson et al.
('Pldmyeutical Salts," Journal of Pharmaceutical Sciences, Vol. 66, No. 1, January
41-9[775-(2-Arri no- et hanesul f onyl ) -i soqui nol i n-7-yl ] - phenol
forrns pharmaceutical |l yacceptable acid addition salts
with, Pfeﬁerralﬂmmttpfce4 ﬁhieammosdthﬂne@ﬂfomyl}-gse@ﬁméipthm-ehenol
salts which [ maceuti cal

CIFrCl eﬂfemonogﬁ(ir Csoar e i?eﬁj Oscgpoﬁg?t of this invention.
Phar rrmhcemterrmahhtys @@@fbﬁﬂ abte caalfdrs saled common

ranr:): ho%gl é féoosraltgrtﬁ%ar I %gncgto? g%e%rrq%ﬁrﬁg%vggﬁionomﬂ the 1ntepmed1ates

?@Wm Gz\allgﬁlﬁaghﬁdra&’bfs)@f\iﬂj’drdét@ 8f thSphLmbdnicalifdcddp@ble salt.
ey - S, Ber ge, o

et al , “PHEFivhESampesd lséé Y “anigeseihiesu Gy Brispahielit vial
%ﬁél@ﬂ C?@tranMﬂér pré&BrablNRempound ULES-§-ahR A d-cthEl REI1&mPi® quinolin-

Its
; as[llspf(ezglaﬂhhﬁ%meltlwadreg%rmplarwrfswblg SFUPHBH iisrt--4Zrqmipgrenol
eﬂﬁh&gﬁoﬂyﬁbﬁsd@%m{ drOCkREIs S o RHo Gilora¥ dEQmDhaL! de.

he i nternedi ates descri bed herein can formsalts. In

addr t Ao nsaddiery), the terhwatawpisarnde acghammad that sgdileted with one or
tn%\f@ Wsé)rﬁ&s Qéggcﬁtgr?wﬁtﬁ] %1%{‘/ Al@tt ?ﬁwﬁ/e 644 llbo%%ngg“gt%@*?ﬁﬂe most

orma ny drate or har maceut |
awtfer pdaatient ssed ltumaA r{tn@al@q mtgﬂegtog@ ﬂp@ﬂmdnv@tlon relates spe01ﬁcally

[h% th%b @ﬂ%a‘?@ﬂﬁﬂﬁ%‘ﬁ/ﬁﬁﬁy' ) -isoquinolin-7-yl]-

preferabl e conmpound is
4 [ 5 TBe arrnm‘breemtean'e'mtehtf"d torghting|"si0d| therlidik i ane meant to include effects

& %‘%-{Fp% &E 3 gargmgimf/gr ‘%‘grbq oeregltf%\gtn eO’S%B aﬁm? )tﬁe ampqﬁllcatlon and/or

iosagxpression 0f Ak, Ak embibr Al ﬂfdhﬁdﬂitmhladdi survival, and/or viral
heqj hydrate. As used herein, the term"patient" refers
mmal that is afflicted with one or nore

di sor dehscdasras tirtiech witcdtive lagisaite ebfak to aciniovht tHat idHibits Akt
wll be nderstood that the rcr?gfst preferred patient is

4° HuFraeR! thep proidey apfaripgelogictlsdictthat this i nventi on

rel ate ecrflcall to the i |b|t|on of mammal i an,

Akt / PEEEﬁ At PEien "“@? BRVidEH? pharmpqeptigal eomposigy F%p“‘smg 4-

351(12 Iu’ﬁﬁlo1e'tﬁﬁﬁesuﬁé@l)‘l@&ﬁﬁnohﬂ—ﬁ}ﬂ}:%M& &f f RfatracsutiBlly@scceptable

ecreasing and/or inhibitin ﬂr owt h of neopl asns,
tsﬂéthsrﬁ;ﬁf PF nedsgte theregh dandys pharmaceutlca y acceptable carrier, diluent, or

excipient. Pharmaceutical compositions for the present invention include forms prior to
dilution, such as a lyophilized form, and forms subsequent to dilution, such as a form
ready for administration to a patient. The pH of these pharmaceutical compositions is
from less than about 4.2 to greater than about 2.0. More preferably, the pH is from less
than about 3.2 to greater than about 2.0. The most preferable pH is from less than about
2.8 to greater than about 2.0. A "pharmaceutically acceptable carrier, diluent, or
excipient” is a medium generally accepted in the art for the delivery of biologically active

agents to patients, e.g., mammals, preferably humans. Such carriers, diluents, or
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over expression of Akt 1, Akt2, and/or Akt3, cell
proliferation and survival, and/or viral replication.

wWae0008€d3therein, the term"effective anount” rREBUS2000070945

an anmount that inhibits Akt to an extent that provides
a pharmacol ogi cal effect. The present invention also
provi des a pharnaceutical conposition conprising 4-
[ 5- (2- am no- et hanesul fonyl ) -i soqui nol i n-7-yl]-phenol
or a pharmaceutically acceptable salt thereof, or
hydrate thereof, and a pharnmaceutically acceptable
ca¢ipiews aregiehardht fornarlatedkaricpidengtto a Phiaberaé éagtorcatll within the
e

%?%e?&é%hcgslg?)f {)r%{namgﬂclﬁ%ﬁ;e I o) de%ﬁﬂh%: 2y d&&?{lny%? ”[fh%%ﬁnﬁclude
fvothrst [8wibsienuisntypd anddiatuud ofahn ac$1M@ kgeatsbeangf forrmalated dye subject to
S}ﬂl hndlS%ﬁ{alt—conpalnlr%ong)%mgﬁ] }g t? Ee c}, 1nls eregtst%??ng%ndg%roome of
édﬂnﬁ@raganeattbaf cdnfp@mitiaf@and th2 tl&.raﬁMnﬁ@ndlbﬂfoﬁlbainlg yargdtdle pH

ﬁ rom fs t han. about d2 t.0, ’? u;a an aboutd 2. 0.
T ar%wc% YRR APIgT WdrrgRTta & HB?F GGt 21910

nge@h@nqm@medlaka@ Wil ds Qvarfety @mﬁmmhm csahdl Yosagcmphalliéh
carrier | uent, or excipient" medi um general |y

SEEEI5 @hlemﬁ qf RECIBFRLS F%lrm?lwé@ ad@!ﬁf%?%ﬂl%?f@fﬂ.ﬂ&ﬂf%ﬁg?wmdy

A64itiVe iRGRIMh th el Lixb&, suBh 8dditidHaNTABlegientd b&hemaRbY in the
humans. Such carriers, diluents, orexcipients are

SUHBIAION JOrRIRREH &F EE b Cdh-dlhYIZtpnT HigrmBéye agentr welt kgrogvn to
\fﬁdsé ONrﬁﬂﬂh& skiliin Ri4Ta¥ BV cADtidl 88 ﬁnt@lﬁle Bﬁgmgéeﬁlﬁcﬁll§'akéepiaﬂle
the art to"determ ne and account for. These includ
whirisudiluents ar gxeipipnts.thé chwp%lnmiﬂednaﬁhwréelsﬁmh@e Somiiren
YKL opl%h(ﬂ% af\fﬁ’ﬁmél S%EI%QS Ste? & r‘?s rn‘fét qhg\,@hg&etaH(?Pr ctice of
agent - cont ai ni ng conpositio be ‘adm ni st er e,
tPherniapy ehdénngrout e/, olls. atﬂm‘hr@dst\/{aak Puiﬂlsmhg he 1995).

COHpO%h‘_I: J:o oul‘?&%ft[ﬂé%résg 11%%%&'&{ 1% lg d?lﬁﬁlgt&%d lg)‘?sltéllgc lly, such
t ar get ed. arnaceuti ptapl‘e carriers and

ex um]avemnufsiy (ac by telubat 1hfusuqn|)e uuk)s%admm (ﬁw'rrrmbpluexwﬁ‘ pharqmcedmcal

RO uitE vl R ek ol Sl Pk BT BBk

cliltenty)of sxdipisatsnunber of di fferent |ngred| ents and

ZSS: : F ré'ia}ni?aﬁ‘g‘%‘glallt Clgﬁiggglﬁg}tshg“-?%—g-}églélg%sﬁ%%m@onym isoquinolin-7-

fyO]FpgiHillcﬂtth@ fetifve Er}gaed},]haf Wil ordibrily ®apReG1 llrlﬁn%,mount of abouﬁ 0.5 to
1112 | (0] teactlveaent we nown to those
Od%‘?’%éﬂ?a%’ﬂ P thejtofal weight of the sampositian; ARRIOfateehatiags| gy
%Eaﬁﬂﬁaw’fnb&@ée MlaR6RBPsrabUlaF Alsbip@bs, diluents, or

excl pi ent s, (%I) factors involved in their selection,

are f El}%@eﬁaaeuéw%{rqf%@twe&mord@taef thy ceppaundppidheigysisien for

%%gtmthlesorE@M&gﬁ&ﬁ ‘herbitin §%‘a§éﬁ@ @an%?:‘-ﬁep Frﬁfﬁ&d & \Qﬂ}wty of ways
Phar mac CGCennaro, et al

RopVR K@ﬁ@ otgrdmamg) in the art. It w111 be understood however that the

specific dose levels for any particular patient will depend upon a variety of factors

including the activity of the specific compound employed, the age, body weight, general
health, sex, diet, time of administration, route of administration, and rate of excretion,
drug combination and the severity of the particular disease. Frequency of dosage may also
vary depending on the compound used and the particular disease treated. For example, a

typical daily dose may contain from about 1 mg to 1 g of the active ingredient.
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The conpounds of the present invention may be
adm ni stered system cally, such as intravenously (e.g

Wh00p049130 or i nfusion), in dosage unit fornul aRCDOS2001/070945

phar maceuti cal conpositions containing conventional
non-t oxi ¢ pharmaceutically acceptable carriers,
di luents, or excipients. For pharmaceuti cal
conposi tions of
4-[5-(2-am no- et hanesul f onyl p-i soqui nol i n-7-
yl']-phenol, the active ingredient will ordinarily be
pr eseiihe ¢ammmandsrb ting ingéntiab owy be pBpired B emiblyyinethghtformation
%gosv%%d%ere hﬁl Jdﬁ{n%h toV\ﬁhgm (?er mﬁl ﬁlg{{(%%%att Lll%rf(nown in the
ngs may be P 0 1 ncrease
pigdrattugor bxemphﬁed mahdeipagmatdsqurqntedwm The
t herapgutica ffecti aun
the' tpeltT ot baFey i iy ERUMR s Qv b STRRBER &
h)ﬂfeﬁm@e deRigaatpdit i @ _kangd e “hE” ﬂ&tﬁb ik il & htoago gvegph i € tdpptotrefers

way.s owmn to those of skill in the art. |t
R IP(dB’ GWMQF%‘FI&P taqqoB\sg(Qg,c 2 TlRGo Pﬂl@d‘é‘B’eathﬁec %gerefers o
ImN_eii@ethgformamlqaa'r[tms@:' wferpﬁ)tdnﬁ%ymlfdmdée‘@{@ rdfe@o Aiethyl
vari et actors includ the activity of th
SPeEi FYQ%& Bun et é‘r?ﬁ?%’?‘eoT S H@feﬁg%mfbleaw%.a@lﬁMGOH refers
g@ﬁl@ghalllol‘heal th, sex, diet, time of adm nistration,
route of administrati on, and rate of excreti on, drug
conbi nation and the severity of the particular
di sease. Frequency of dpgager ARONY sO vary dependi ng
on the conpound used and the particul ar disease
treated. For exanple, a tRygnacsdiondiai |y dose may contain
from_abgL
compsinda TP BRp i olindine Gk LR APy W orie
enpl ofieate they oﬁwﬁdﬁfféﬂﬂedmxprpbmy@esjoquelobnm smlfonaﬂmlwi}en

[
chb%gfaulrdzcérgB&gf é%teﬁfﬁri d%?d 3, k?pﬁmﬁ)*l%n@d?ou's‘y’ﬁ% {180 11§ with
piNddé€ldu desancRE0 méb n%nrahﬂjreabthnmwabn nmstune%ﬂboimeterepanature
ggéér?n&n ?1&8 corﬁgntrat&znnﬁfueoqgﬁ/é VOI} gsesan ttl{e]:gt viflth caweass EtOAc, causing

@iyrem;mtcﬂglr tapreyipitite pRECO élﬁflcﬁfeSultm?g solid by vacuum filtration under an Nj

bt S(?(sglla? %ﬂ& g/ftﬁig&& %?gpa“& ?12 eéy%cu &ggd%r gneltlze a{trsﬁogp%ere) to afford

Mad\ﬁtrél B BHdf(00. R E1 9de; viclDMRQ yelled 8618d: NS (ES): m/z 343.0 (M'+H).
di met hyl sul f oxi de; "Et20' refers to diethyl ether;

"Et OAc" refers to ethyl acetate; "TFA" refers to
trifluoroacetic acid; l\/b@—bﬂaﬁlftl@ﬁg t o nmet hanol .

PREPARATI ONS Pr eparati on

2- [ 7- (4- Met hoxy- phBFY- wPMmﬁérSpH@lsa%@ fonyl ] - et hyl
am ne Adi alwidg GEh.ORI06 mL, 21.33 mol; 26-29.5% free SO3) to a 5-L round

bottom flask, equipped with a mechanical stirrer, reflux condenser, N, line, and

thermometer. Cool the fuming H>SO4 to ~10 °C with an ice/acetone bath, then add 7-
bromoisoquinoline HCI1 (500.00 g, 2.04 mol) portion-wise, keeping the temperature of the
reaction mixture below ~15-20 °C. Upon complete addition of 7-bromoisoquinoline HCI,
heat the resulting reaction mixture at ~100 °C overnight. Cool the reaction mixture to
room temperature, then slowly pour into a stirring solution of ice H,O. Recover the
resulting precipitate by vacuum filtration, washing with H,O, then Et,O, and dry under

vacuum filtration, followed by drying in a drying oven under reduced pressure at ~35 °C
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Treat a slurry of
{2-[7-(4-nmet hoxy- phenyl ) -i soqui nol i ne-5-sul fonyl]-ethy

WO 20070807B@NM ¢ acid tert-butyl ester ( 11.00 g,PQEUSH07/070945

nmol ) in anhydrous MeCH (150 nL) with 4N HO in

di oxane (350 nL). Stir the resulting reaction m xture

at room tenperature overnight, then concentrate in

vacuo to 1/2 volune and treat with excess EtQAc,

causing a yellow solid to prexipitate. Recover the

resulting solid by vacuum filtration under an N2

ae st p thertile compdnndi(§H .2t O8& oamdd)ds yn offddiite yaloli UME-MS [ES+;
sphere) to afford the title conpound

Wg]d%gﬁ?”%% t);'ggl d) as a yellow solid: Ms (ES): nz

343.0 (M++H). Preparation 2

7- Br ono-i soqui nol i ne- 5-s fonic acid Add fum ng H2SO4

(2,000 ni, 21.33 nol; ?P?G)O??ee SoB8) to a 5-L

round bott onvf(namkﬂaogqpheppleﬁkommdﬂm Frttoain iacidl
stirr

re qu denser, li_ne,. and nme
ol | T 4 S ofBBe o e wtomnsg L PR RS20 mol)
had hlwmettljﬁﬁﬁp}ﬁdﬂbgromb wtrm(smgl i0r5OR info®) iOMK B0 \Gind MeOH
n-w se, keepin thetenpera re of t.h

Ké7a?dfl¥>ow%$wavf‘@%§9&93 (9%. 3p). Geeoxygraptc disripiuding slurry 3X Cwith

addinkd 213 1Rf 0 Lo (010 HAA D H@l)laﬁ&d (5.58880.01308nol). Heat the
resulting reaction nixture at 0 OC overni ght. Cool

ealting s miduEs drd0t'e foroblih fél@hﬁmwp@l €0 FQASHICBIPEAINE

F%%nghmlﬁhﬁ‘e &b 'réaEthdﬁgnﬁﬂﬂréJMtﬁ’ A,014, b®EmERERd aﬁﬁ%thH@ﬁH theH 2
resulting precipitate by vacuumfiltration, washing

Wit NHoeous . Bdlpw, theaw&ultﬂtr%/shundté stinag senumiefripbiause fopAQ min,
tl‘RJn rQé’(\ﬁQ tpfy blg%/}{l 6&%( Banra?? g tﬁﬁoerp ;&?ﬁrdﬂé‘%ﬁﬁ HE@ qg& %lg]élf uér‘rl%er

pressure at e~ conpoun
gacu®BRAlyrataing )Dlaglvanhedir@wmmhﬁen DM @:000@H-) kBl PM&queqmﬁ z]

LT e ——
"ﬁwi_élaIME (409 IU];)/HJ@ (31()0 lbr dreot the ﬁtqmtermﬂth ﬂéa@eeusl HOIntb (ad]ust the
36 -0 w70 e s Ry R Eaito T R PR R

(& 0Pernhy SiO\tM? bh Vé’ci\itlﬂl(riﬂ.leguﬁ, \lb?sliﬁi(g vﬁth(I@gQarigiél}y%gga%ﬂig%ﬂﬂh e
R S ot RIED BT E 7 co

rclea(bo D ada@Sdild tticghd Ragtihgdydlutiox kit €ellite ® 1 r&ite 4 Qﬁrry’ﬁ Stir the
hr, then allow to cool to roomt'tl?errlzger at ur over ni %&
EER g SWFY 3 R T BRI 39 Tt st thyo rig

bk Mag with e, OHTHQt B ity &S0 bl RAWMEIIUBto B ust thY 1&}% AgHE2.
resul ti nl%nsl urry to stir at roomtemlplerature for 3

mitipthe resulting slurry at room temperature for 30 min, then recover the solid by vacuum
filtration, washing with H,O and drying under vacuum filtration overnight. Crush the
solid, then wash with EtOAc, drying under vacuum filtration overnight, followed by
drying in a drying oven under reduced pressure at ~35 °C to afford the title compound
(136.79 g, 83% yield) as a yellow solid: TOF-MS [ES+; m/z] 316.0624/316.0643. Anal.
Calcd. For CigH13NO4S: C 60.94; H 4.15; N 4.44; S 10.16. Found C 60.76; H4.13; N
4.50; S 9.90.

Preparation 4

7-(4-Methoxy-phenyl)-isoquinoline-5-sulfonyl chloride



10

15

20

25

30

then recover the brown solid by vacuumfiltration,
washing with H20 and drying under vacuum filtration.

WEL®3049780 t he brown solid in DMF (1,000 nL) aneCRNE2007/070945

aqueous Na2Cq 3 (650 nL) and filter the resulting
solution through a pad of Celite (r), washing with DW
(400 nmL)/H20 (400 nmL). Treat the filtrate with 5N
aqueous HCl to adjust the pHto ~pH 2. Allow the
resulting slurry to stir at -reomtenperature for 30
mn, then recover the solid by vacuumfiltration,

washi g awiutti oF2-CH-ansthody-phanyl)usrdeimolnzevreutfoniclaciddd 2. bhg, 38.5

I ( M

BT ks RS A G A A Ontrlo BV e 2ty dac P
rchbutiet (20 8lo| 308 nomolMirbpwiSe | Meehaficyllyt soir dreshty uadalnﬁtragyn

Stir the sul t.in er at

Amoobeien s Fabid fePutich b 6P BEMRe & g Ry 0
\hih fhehi2i@er. TWaddtthd Mo@vlsbl‘id &ItE 20 ehe BNcIRGOERIGNHH] derunder a
adjust the pHto ~p ir the resultlnq slurr
MEEEeR @w&énhamf@“%ﬂa%ths@ﬂffﬁ%npoelﬁ%ﬂ“@e%%ve {omepasysier: d by
vacuum filtration, washing with H2O and dryi ng under

vacuum filtrati on overni ght. Crush the solid, then
wash with Et OAc, drying wengratigmEuum fil trati on

overni ght, f7‘{h'1\@¥’fﬁ&y%ﬁe9§l)’ sH@uﬁd“mé‘sdcﬁM {bgluﬁ%}/ﬁﬁ under
reduced pressure at ford the title

conpodndo ¢ s138Y PH7¢H- H@Q%erhﬂndk) lwgulaolyr@ri -gfog | chtgride (4.0 g,

S EHONBTE e g ¥ M Qe o g RS 1P

Glﬁn@lﬁandlﬂivmer:(ﬂ) miN).4ea0the Bi:8u@@o l(moéb%mdatii fon3 4r. Cool the mixture

dl?.] §%1F$/E%'Lq-%)ﬁﬁ Ecrﬁ ?é\’g’)(%%\lsg(gmi? OlowR/ viaa gllﬂletf[eOEXter and air dry the pale

Felldv pRtipoaty tqdf&)ﬂyih} 1itls esthponad (3eg, 9534 MaispectOmdLCMS) m/z

(%W % nmmol ) in 1, 2-dichl oroet hane (200 ni)
o3M-13)99 ni, 38.5 mol) add oxal yl chloride (26.8

L,  3B&embm@lely, eHeARWics@pouMB chalbY Galel ¥ feilowk: t he sl Ur r y

under ni.trogen atnosphere whil e heat.i

n
for 4Bht) Degxygengtse selutipn 9f T¢- mitbowoohevﬁhsowwl@e Sn%u}fomc
ta&@'@l(f()‘ dOt 0 3 ly\ﬁl%b ih Qlﬁly}zh%lu!s Q)Wleﬁco p, ﬁ)O%ﬁ)@Xle(ﬁ N,, then treat with

et her/ | or omet hane and ]y7 under a nitro

é’ﬁlsPo@é%é$ & R Rorelh. g 50 6 2104 1 amelompé Bl (15208 mE) 0435 moD).
%A_qi(ogft% Eﬁﬂﬁﬁg reaé:) foﬁ rﬁﬂﬁtﬂ?e‘ t %fﬁlx for 1 hour under Nz, then,cool to room

OXy-p ) -1 soqui nol I ne-5-thiol "sodium sal t
AcmpReatare giveumlgyt \@Hlle bubbhng air into the reaction mixture. Treat the reaction

&&ére%ﬁ@%ﬁ néﬂn)lodll %ﬁan %gﬂ)@ r@:)a%g& %ﬁfl%eal% ltﬂ{ rga%tlon
aiktyte g0 hasplemperatuyedrveoigho wihdebybbBng &r gto th8 reaction mlxture
Recover the resulting tan precipitate by vacuum filtration. Wash with a 1/1 solution of
THF/Et,0, then dry under vacuum filtration to afford bis-(7-(4-methoxy-phenyl)-
isoquinoline-5)-disulfide’(72.50 g, 86% yield) as a light tan solid: "H NMR (400 MHz,
DMSO0) 4 9.39 (s, 2H), 8.51 (d, 2H), 8.41 (s, 2H), 8.11 (d, 2H), 8.00 (d, 2H), 7.53 (d, 4H),
6.94 (d, 4H), 3.78 (s, 6H).

B. (ii.) Treat a slurry of bis-(7-(4-methoxy-phenyl)-isoquinoline-5)-disulfide in
anhydrous THF (850 mL) with NaBH, (2.84 g, 75.07 mmol). Heat the resulting reaction
mixture at ~35 °C under N for ~1 hour, then heat at ~45 °C under N, for 1 hour.
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mol ) and water (10 nL). Heat the m xture to 100 OC
and stir for 3 hr. Cool the mxture in an ice bath,

w@e@7a¢d3NaOH (5 N, 60 nL) slowy via a pipettRCT/BE1008070945

and air dry the pale yellow precipitate to afford the
title conmpound (3.2 g, 95% . Mass spectrum (LCVS) niz
= 266.2 (MNa+t) . Alternatively, the title conpound
can be nade as follows: B. (i) Deoxygenate a sol ution
of 7-(4-nethoxy-phenyl)-isoqui-noline-5-sulfonic acid
(100.00 g, 0.3 17 nol) in anhydrous tol uene (2,500 ni)
3X with N2, then treat wiPrépaPitigP6(332.58 g, 1.268

ml), 12 (Sg&ﬁ%gh?)ﬁ/ ep:i]%lz IEH)(%mnoq{ﬁg 5%38’ 'l\llm(s%l t‘ago .,

0. 638 nol). I"ow reactr on ure to
ref | uXof7e#- nietl’[wwpheny@elsoqml,ohnd?éﬂulﬁm&l Chﬂcmdle(ljbm g, 4 mmol) in

e | | r |n
DGR RET Fa NP St B PHRERAED oy o LR g e
RELRAUS 160PCIhnddir &fr 11N INaOH e (&ORohjxturk tbaﬁo@tmﬁpetdi@fe and
resultlng reaction m xture at room t enperat ur

GBIV VARRT rUBRHIBESHE: A Mol HemE-slodhg Fridue, stir for 10

HhiX (K& theRPGRWSTid, tWeh WaE Wethahd, 1RARCRLRE iRtddl €o¥ntrate to
vacuum filtration. Wash with a 1/1 sol uti on of

B/t gt coppeyndd iyl @knder vacuum filtration to afford
bi s- (7- (4- met hoxy- phenyl ) - isoquinoline-5)-disulfide
(72.50 g, 86%yield) as a light tan solid: 1H NVR (400
MHz, DMSO) d 9.39 (s, 2HPremrasion{d, 2H), 8.41 (s, 2H),

8.11 (d, 2H)(3 54 ? &Qoré%elzz%/minei 25§d1(e{ii10x 4!5&1}113/ gm?]% (d,

4H), 3.78 (s

bi s- u

oy <(:| ?gelg éfz Y H%xé%ghn@?ml: )t 8|§|§ R 'i_lg@ %Ag{‘\‘? 13)63 %70%% Bl | dgicitibyo-
ﬂmmzla)deh)rd@ﬂ%ﬁtge 1.o8 squliv;i IdOmedesh.ianh Tniumet(ﬂé Lats ch@gediga 22 L

#ﬂ&e% %eé Q D]earhstld{l)(’ r{[ra%)pceolﬁdgh%grt, ni%‘%gén%%leg gvelllﬂedaﬁ rstiM%g, and

e par a
'ihe@nﬁed«zmplaofme pge gyllgw iesamuiinehined tGrefloxli Stvenubdginsaliseilling at

h - i I nol i ne-5-sul f.onyl :
R b Al R LR R et R e
(idcr&dedyo 1$4°m’mir1)1g aredlidNAksD. NNIR .a@dr Dhr a1 2fIkehows thie@bduct.

emxt nd stir for hr. .Cool the

L'E‘SE?"V f Sft ¥es 936“ CE@ otEiop ésrgdi“ﬂ‘ryérﬂteﬁfﬂdm? éﬁﬁr\ﬁ?@y et
lﬂildaﬂ;tliltﬁeﬁlﬁﬁp@ﬂd rPh@EAUER | papﬁdlg?tlﬁﬁ@lmmh g afm ﬁﬁhnmbatm}h@gtgla@ tubing,
residue, stir I1ter e it SOl | was
Wi goreh Tt dombrvoperelisbeb). Brfsrrablor
@bYRntA& dshrdel BucEOMRR Wik tHclwaker®bhth sBFf 2RET@LORNR tife solvent stops
coming over, the temperature is increased to 70°C with full vacuum and held for ~1.5 hr
to remove any residual toluene. The weight of (3,5-Dichloro-benzylidene)-(2,2-diethoxy-
cthyl)-amine is 4059.3 g (102.9% of theory). Mass Spectrum (LCMS) m/z = 291.2)
(M+H")

Preparation 8
5,7-Dichloro-isoquinoline hydrochloride

Triflic acid (2.97 L; 33.52 moles; 5.03 kg) is charged to a 12 L flask equipped

with a Dean Stark trap, overhead stirring, condenser, nitrogen inlet, 3 L addition funnel
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(3,5-Di chl oro-benzylidene)- (2, 2-di et hoxy-et hyl)-am ne
The 2, 2-Di et hoxy-ethylam ne (1852.5 g; 1.00 equiv;

wa 2008349180 es), 3, 5-di chl orobenzal dehyde (2453 BCT/USDO7/070945

equi v; 13.60 noles), and Toluene (12 L) is charged to

a 22 L flask equipped with a Dean Stark trap,

condenser, nitrogen inlet, overhead stirring, and

t hernocouple. The light yellow reaction is warned to
reflux. Solvent begins distiij-ing at 838C. A total of-
650 distillate (~ 2400 of water) is collected. The
tleuffreqddtam theiflesk vie r easlenket)cantl t@ndenupleg Thigiflic acid is heated to

50 00 M AR 2 Dy S A 19
?fﬂjgmm is cmu@da«nhtcycm@rbmhw (li?rﬂOcha) anausmnyrgemroahgandmon

nn(ef dlame Scthgon ﬁﬁ{%ﬁg%t ]tl¥h8n ncl}?era ‘111'8 §1 ]?a(glt jrl;lée ac&ﬁuon 1s (fompleted
rmawm mikekyhdldiogthe h@n;&reﬁuld wcHioer. OAbpmmaiade@,h yxme)mL a'ﬁ‘tﬁstlllate
fllere solution.. tdu3|n Bch|

SErbaiRedi St SRR gt PRLR AGeer e dhrualivS fapateed
Qﬁdﬂnﬂ@:at@y% 14% bﬁ)dﬁﬁlﬁﬁ@ﬂ aﬁ%r(s 51mchl&©r&amdeﬂem(27@@f&nwyh
full vacuum a hr to renove

regg/} e @e@éﬁés sﬁ‘r‘xh%ff @%qr ﬁthr i he reaction 1s coole%r‘gg/ ~80°C. At this

(p31n5th@|ﬂ@m 9pRcRBRZY hde%ﬁb@batﬁan@m@b&é@%&t M dmetRRbNG.7 L)
i's 4059.3 g (102.9% of theory). Mass Spectrum (LCVB)

rwltgl the 1?%102}1‘[ S( @4_@]:93 aﬂ:(i-lg%lis a@rp@lﬁteg over 60 minutes. The maximum

5en?pe¥%lu% |1s017@c' §91’ﬂé‘bd]fa| fbﬁﬂ% dﬁ}ﬁﬁii% %e%{ahgl%dlﬁlbﬁ | ms ﬁﬁfr? is
(2.97 L; 33.52 noles i s charged

fleagRTedgy pprpte@ﬁ tjaf2H- %ddD@arfmStge g1id it pdshed tOcﬂ/@hﬁ@a@f ammomum
t | ! ni
PR FoTe R 43 PRGN 1) R Bl ce
e hpsBCplTde adtheont fupfdl hes aabdflgnRguliveateasion ® ptA@AChe material
5- D .chl - j - - di - ~.am
by PGP SR hE BRIy hen Falh Rt UG LIV droih e
Gﬂilecﬂtdsb walieT hanetelid 36QIdad_n sand siugs ®haegedht alditiva funnel from

PRl A RSPz o ARED B S LSt iGine 2o
nathaihels 90t Agsctoli ehetfRsRpaidatidition Ainndl2 (Tﬁ@mammum temperature is

oxi mat el 5 f distill|ate is_coll. ctd
R o bRl e Thegumy etk 48 Gy el & e om o
@dgfgf?pyﬂﬁnd Isaglc Qﬂglé)lscﬂidegwadhd? wgtﬁ D&at esnd®hx M%grwawﬂ u<hIlhe antdl is
% C or o- pen I den |.e oxyet
al%ﬁnﬁ*é%‘geﬁﬁ@%%uof fieptang {f b flfying ﬂ@e(s% dé' ﬂ?ee} l*rwgcyupéa §Cne
Iweei 0 6f ®9. d@(l(‘)@@‘% of Meokyh)i TheBOI-Mith1blaisdumSkind @9p§ap(§iﬁequlv

in an ice water bath and is cooled further.

reBratey agdetianp) (1197 f) prsehirgetioiaga Laflash equlmhfé “aaloﬁntaﬂ@ﬁon
£Snre 0 ARl ER 10 e EmOR sTiNEL £ -theHREc MBI MU brown slurry is stirred at

ambient temperature (22°C). The acetyl chloride (1180 mL; 16.58 moles; 1.30 kg) is
charged to the addition funnel. This is added to the flask dropwise. The brown slurry
darkens. The solid appears to mostly dissolve by adding 100-200 mL of the acetyl
chloride. A complete solution does not form. Solid reappears as the addition

continues. The addition is completed over 45 minutes. The maximum temperature is
43°C, which is reached about halfway into the addition and is maintained with cool water
in the bath. A sample of the reaction is removed after ~3/4 of the acetyl chloride is added
for NMR. Since the sample appears to be the salt, excess acetyl chloride is likely not
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tenperature is 27C. Sone solid fornms during the
This slurry is transferred in
and i s addeRCT/OSH07/070945

met hanol
w@IrieTso to a 2 L addition funnel

ad

dition.

sol uti on of ammoni um hydroxide (5.1 L; 36.67 nol es;

4.59 kg) and water (5.1 L)

in a 22 L flask,

ice water to <2C. The addition funnel
tube extension to prevent the naterial
down the side of the flask, -which can lead to a npre
The materi al

adeted. The Swray Is sgiredpmd tisoaljomved &ngoot. hisftarddintinges, fhamevegierature is

oily

ARl AL S

t& O bhd%d ‘?’sollell

m nutes 1 nc

\f

solid adhering to the flask wall.

Ror. 1 -glill? 1naaqlq

udi ng
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has a Teflon(r)
from runni ng

is

%{Vgl%]i ﬁa?lb '1816 slurry
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The solid is then washed with 2
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vacuo at 500C to a wei ghtpr@faraﬁgﬁgo g (108 4% of

and

t heor

equi VYZ)@
to a 22 L flask eq
ni t r oGRIASSIYA grbongly

ST Tt

Sl

3 BB adesPape a8

1 x 2 L of water

z}g&ged W th
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aoltkcted aaficowed to cool .
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After 40 m nutes,

XF3ted

ryis
t he

gatt;}/

tenperature is 300C. The slurry is cool ed to <2C and
is held for 1.5 hr in an ice-water bath. The slurry is

in Tahle A i
rre ¢ ¥

Htered—The—soH-d—is—washedwth—2—x1-3L—of
c it e75eChanclk 5,7The | wet [e@ke |wWaiigiiteri [S 9B bislsulstigutedT he
solidis drleéi i.n vagtuo t 50Q9C. The dry weight is
648.4 g. Thi esnnt%h 4°61.|0% yi el d. Mass Spectrum
LCVS) m z —156@910(115& (MinkitkglinPr|epar at i on 9
2-(7-Chl orjo-i soqui nol i n-5-yl sul fanyl )} ethyl]-carbamc
aci d tert-butylH ste 5
ylsulfanyl)-
ethyl]-
carbamic
acid tert-
butyl ester
30 minutes 2.75 90.27 5.54 1.44




10

15

20

25

Pot assi um carbonate (1952 g; 14.12 noles) is charged
to a 22 L flask equi pped with overhead stirring,

wa@owrnaoso funnel , nitrogen inlet, and ther nocoRg/ES2007/070945

D nethylformanmide (4 L) is added. The
5, 7-di chl oro-i soqui nol i ne hydrochl oride (646.1 g; 1.00
equiv; 2.76 noles) is added in portions and along with
DMF (330 nL). The Boc- Cysteam ne (514 g; 1.05 equiv;
2.90 noles) is dissolved in-g§-nethyl formam de (1520
m) and is charged to the addition funnel. The m xture
s d tjo 6 . Nitr IS purged throu he hepd
soaggﬂ#%r 15 n?%ﬁies mh??gathe nﬁf%ure is mggﬁinq. The
BoC eam n ol uti og,hLs adde ver| 2 hr d 15
Tinh%géﬁét 600 gaHPLS 1@ﬁg§r and% ninutess% ter the

it Ladicat o i hal . 67. 26%
s TSR R EMEBRC PR 5 B PR
whu ey D tahyl b@rbafeadiPte@-aigtl asttm Table A is col |l ected
at 75C. Table A Reaction HPLC Data for the Preparation
of [2-(7-chloro-isoquinolin-5-

| | f l]- i id ot - | T
yi'su A%E%i.%hg&rbﬁ}e]ﬁlgﬁﬁ% }I’%?%Bel&;leg%:!tg slcgéléné%ld{hy Thgﬁ%lg%qnl 1% aooled

After ours wth a
bafh25Thd hesalot is dittericd abio Mashetl avih@MBQZx 8 TheLg oliedDME

filtered.,and i i.t h . 0 .. The

ShhET SAuREs ek WA A e bt D Al e 240 L

(bbttdib oltlet flAfkt e 1§kisrard separhtad. aTlaghedno idyenis exttdcetl with MTBE

f , ok ers are separated., The I roj

G ST bR SR R Rl S PaC R D 24D e

QOTE nE ek iapdviasiaed thidubh Bl b4der 40l iX cécBntiated ubing BVEIBHlask
[ [ filtered thr h fluted paper and

layer 1s gravit 0

Sothcbs vt w&%éf%mwe TRk R '@/hOth\@W S I eAeR
%?loﬁgﬁ?cgﬂncﬁhlseylﬁﬂﬁnyl)—gth&@a@at@gﬁlﬁfacﬁdh&'ﬂf)ﬁ’tyl RE MAseSpREhm
0 N - +

éh@gﬂsém/%ﬁé%ﬁ%l(wﬂsl yl sul fanyl)-ethyl]-carbanic acid
tert-butyl ester. Mass Spectrum (LCVMS5) niz = 339.85)

(M+H+) . Preparation 10 '

[ 2- (7- Chl or o-i soqui nol i nBreBargidf Yhy| ) - et hyl | - car bani ¢
aci d_teri chifyd fihe-3 i fony])- - ic acid tert-butyl

o 7 B SRR R Ly IS I B

,aCi d, TRd P’—@L@}M&ogs?ohﬁi'holgg—?—gflsgl'fan’!yi)oé?hﬁ%ééirﬁ’ahlisza&c? teHQJu%;\I Lster
is dissolved in isopropyl "al cohol ("10.53 L) by '
(0 i1 9 comv BLUEhinoles )as dissmlvier it iseprowstl elcolisd € W.55dlt) batrotating on

Ta o DA B 0%, oY B 20300881 Plges: g o
[sedigm-t@igktatcaliiydoguidhdlg HS.80 mmoles), the [2-(7-Chloro-isoquinolin-5-
?gsﬁlﬁ%r{ygg%ﬁll)l)l%%atgp%%%/ flcq afegtb quiq e%%i. s%]#tiﬁ%,fisfo%%%ﬁ alceo%ltole{2.77 L),
water (3.38 L), and acetic acid (123 mL; 2.15 moles; 128.90 g) are charged to a 22 L flask
equipped with a condenser, nitrogen inlet, overhead stirring, addition funnel, and
thermocouple. Addition of the water causes the brown solution to become slightly milky
looking. The reaction is warmed to 50°C using a hot water bath. Hydrogen peroxide
(607 mL; 5.94 moles; 673.77 g) is added over 1 hour. During the addition, the
temperature is maintained at 50-55°C by the hydrogen peroxide addition rate and by

adding cool or warm water to the bath as needed. The reaction is still milky brown. The

reaction temperature is 54°C at the end of the addition and is maintained at 53-57°C using
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water (3.38 L), and acetic acid (123 niL; 2.15 nvol es;
128.90 g) are charged to a 22 L flask equipped with a

w@odaesser, nitrogen inlet, overhead stirring, PEGOUB1000070945

funnel, and thernocouple. Addition of the water causes
the brown solution to becone slightly m|ky | ooking.
The reaction is warnmed to 500C using a hot water bath.
Hydr ogen peroxide (607 nmL; 5.94 noles; 673.77 g) is
added over 1 hour. During thes-addition, the
tenperature i s maintained at 50-550C by the hydrogen
plerwacindeaterddiht NG Kt Ieinatwl aftyr theckdllidrtign owlodates 24 ﬁ%%rpﬁak at 2.89
e o0/ 1 [ t

f. 65. %ﬁ%%b%ua%&/gzsg %?A,bb%n ﬁ?g&lpg‘{l%%o% i) LHPLC 2

élnuts caftertthteadddnbnnmdmteaﬁd)6i%ssuifamd¢ am&/dpeak a4 Atn., 88.10%

usi ngt C,10,m n

S SRR E S 3020, 1k A G g e byl water o

mb«iidmﬂfeactlﬁn Oﬁ%en ﬂmn‘afctlorﬂteﬁﬁ%ﬁhrﬁr,eacﬂlﬁsﬂﬁClﬂi%/cpaeﬁlkle Btquenched
ur dditi on i ndi cates
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RbQNLAL PerdxfAd Uesi SORRII stafd:ﬂ 1&11@6%&1'1&105{_@@ Radhidd s

drai.ned and regl aced with ice water tQ cool the

FRBRRINGn Waigh 6104 hids pASE OVSH O 2QrRyBYSY ulls trraReedws inpyases from
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sol uti on |ncrease in tengerature I S

opgaiehed B PBYFTYR @@lqdé% #n i Piafss bathép SY e h helddRuentitagser

irdiccatge s‘ﬂlﬁerﬁﬁﬁ Qﬁr%ﬁleﬁl@(ﬁ@d‘[é‘ﬂ tﬁchy%‘h%tlo(lg’s Khpleke dfRer 1.5 hours
added over 15-20 m nutes. enperature increases

faf ohCLg he @012141€:ﬁ11@rﬁ¢1 pitgl W%éeda‘@itﬂh WPthQ XThe). nibetwet eakie gveight was
I%gi r ? %tlldqs'Ta)riegnﬁ vicBORE ;{T e QY Eﬁﬂléggﬁ 3 (%rl'ﬂﬁilogrb lllsroﬁﬁ(lnohne—

In an 1 ce water
@cmtfomﬁlhtthydbcmr@c ofid tdnfebtsﬂwetpmlaﬁél (@3 1t4 efshdond ivoedresdted).

t [ e after 1.5 hours at
DR SRERLA( LRRD BOP- P EQTRLEES oo o et (2 x
2 L). The wet cake weight was 83 1 g. The solid is
dried in vacuo at 500C. igpee vvelr1g t of dry

[ 2-(7-Chl oro-isoqui noline- PR onyl )-ethyl]-carbamc

acl-g7-{e(Tetrbyidyd-pesi-2yldxg)-pihy 1§ 6@n A ik eful folnd prhy1)-carbamic
uncorrected). Mss Spect rum {) C{\/S)[ mz = 371.85)
(MrH#) Preparation 11 2cidtert-butylester

( 2 { 7Thded T eéar:tahm@hﬁgwﬂnPﬁPB{in@)ﬂlmeﬂyﬁhdmécsmceaitam}t i
-5- sulfo %t eth -carbanic _acid tert but est er.

Hoveoor Seadel R pd fliPed G ﬁgﬁﬁwﬁ@([@fﬁ- loré Roxfinolin-

(GRurtbslinanEnbapasse ki @éffta&ﬁﬂfl)é&Er (Fl’ RePRLal 72@"1110165) phenyl boronic
Stabilization and Initiation;

b (500 168 oG ke | 5 et ST oleSh T8 B it &
zi‘l‘?tfd%eﬁ firbe. bttty @31 &F cthdnoB R3al& to e iR tdRhE /L rerRhGRYE L

bor oni ¢
was used to rinse in the other charges. The reaction is warmed to reflux (78°C). HPLC

indicates a complete reaction after 2 hour. The reaction is cooled to 59°C using the
Huber® circulator. Water (8.7 L) is added to the reaction over 18 minutes. The
temperature is decreased from 59°C to 42°C during the water addition. The reaction is
cooled using the Huber® circulator from 42°C to 0°C over 1 hour. The slurry is held at
0°C for 1 hour. The solid is filtered using a polypropylene pad and washed with 1:1
cthanol:water (3.7 L; chilled). The solid is dried on the filter overnight. The solid is then
dried in vacuo at 60°C for 22 hours. The dry weight of the solid is 2.171 kg. The Pd
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acid (895 g; 4.03 noles), K2CO3 (1.039 kg; 7.518
nmol es), and ethanol (15 L) under a nitrogen purge.

WO piovitgd7Byy 12 L of ethanol is added to the reaR@DUSHAT070945

the remaining 3 L was used to rinse in the other
charges. The reaction is warnmed to reflux (78C). HPLC

i ndicates a conplete reaction after Vi hour. The
reaction is cooled to 59C using the Huber(r)

circulator. Water (8.7 L) isiadded to the reaction

over 18 mnutes. The tenperature is decreased from 59C
tletyekhz@edczmda@ {{7Hé-(wattendroaphdint- 2ﬂbxyﬁmnylé&ctmimﬂinﬁ§ sulfonyl}-
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(B aphrel QoM L1 IO T S0cbelthfor BnnBT3 B0,
Witltanole( 1) ispr dply T eaquach inmbuscdiztapdd dwivt o Zﬂjbfnhm Hsurgiake

f
sptednedy ol lon @<\ Sur R bR bRt ol 43R o
fohadugtkin arealidtillhti@y, ethco feaotune 1ir|yife|r@acfém p@bhe@eﬂ«) L) cthadl (6.5 L) is
fl d fil.t
Gt P e afS bt GOGEE B e RRGE VikDiniinest vt
Ghe ulsﬁmm@srstctﬂpre@u@a aBl thd. Han Bl i€ hdIdd CARG finall gSluint ist-€0.L. The
The contents o aCt or a[ﬁ_ﬁ jﬁr med

AIPREGHE At B © fd lft} Haaw 8RO S&rwgﬁ%tq’vg@ (uFng the sqjvent

RRRHAEge is AR R0BRE ﬁ{c%eﬁk?bvlerrﬁ)%ht Osd dldrkyaik @iltbred Cohd 64 ad
over hrs at 35-37C. Ethan 10 L) i s added. The

veehadrviths!: hethepol-aates| otk leé\%’ gake m@hhﬁfn%] 8 filri e solid is
QPR {nMERLat 5h& @i ohid 1133k k@64, @a&%efdtﬂ@ VAR Rahdro- p%/ran -2-

reached, the tenperature I's increased to naintain

sy i-pheay il brequiaplens- - véfond} D icarbemis acisdent-brtyt estas Hdass
néchlum ﬁqﬂ@%& (&5 65)(M§%)added at such arate to

I nt al volunme 1n reactor while distilling
out sol vent.

EXAMPLES
Example 1
4-[5-(2-Amino-ethanesulfonyl)-isoquinolin-7-yl]-phenol di-hydrochloride salt
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The distillation is stopped once all the ethanol is
added. The final volunme is -10 L. The tenperature at

W@ b@7a4d30f the distillation is 56C. The sl urrpCT/Hs2007/070945

forms during the solvent exchange is cooled to 200C
and hel d overnight. The slurry is filtered. The solid
is washed with 1:1 ethanohwater (1.8 L). The wet cake
weight is 1.878 kg. The solid is dried in vacuo at
500C to give 1.2306 kg (64. 36 vyiel d)
(2-{7-[4-(tetrahydro-pyran-2-

yl oxy) - phenyl ] -i soqui nol i ne- 5%l f onyl } - et hyl ) - car bani
c acid tert-butyl ester. JMass Spectrum (LCMS) nfz =
513.62) (M+H). EXAMPLES EX&&ple 1
-isogg&nolin-?-yl]-pheno

di - hydrochl ori de sal t A
{2-[7- (4-Met hoxy- phen¥y
yl }-carbamic acid tert- butyl To

7 (4 nmet hoxy- phenyl ) -i soqui nol i Tfe- Byt hi ol sodi um sal t

e 5% GBI ok PR ST o N ks Poutrn ogg egpbuns
@stel nmol ) and potaSS|un1carbonate (0. 14 g, 1 mmol).
iy the m ture f 4 hr then
T B T R e IR ol it 29 i 1 mBgp acctone
QI(th) agetebrembRtHyeXanRmidacaf téﬂlbdtyl biger (0. 131 e Icanmppund
%ssmng car on/?e (0 I\l/gsé,sl gl?neo )t gtlilrnlle mixture amogm ten?l?e?ature (for 4Tr then

ﬁé’ad[oﬁro(aélmli@tgepesylnﬂh aﬂd/émre I“sﬂaqas tymhyl a@aée ﬁiﬂe&ﬁﬁ)ﬁb Lff&ﬁh%

}-carbam c acid est
{tlﬂf« PR H£R- %&;ﬁﬁﬁa el\‘{w)%pchrbla@ﬁm) HHJB 9?%&(M5Hy)+ ] eth
yl'}-carbamc acid tert-butyl ester (O 35 g, 0.85 mmol)
in acetic acid (8 nL), add water Cool the
B X2-UF-6-MsthoxochansD divapiselinsat- wlfomiafe@y ohthemiacer RIVBTY!
Qe?7 9, 1.7 mmol) in water (2 nL) dropw se over a
period of 5 mn. After the addition, stir the reaction
fosetsahuombf (-4 frasth@e-phremy])-iseiinddies- -Y180@%Hy ! hethelf eptpamic
I |

Egﬁéﬁﬁ ?( 1%%‘%@ %o%é . y?lfglcag tg?agﬁl?(ggl&m%d Wwa gpf 3 BL9ool the

s@ktureab @dCdmah icmblth caddosvhiten (04 MM, .(0.3e palr ainenol lie water (2
anic layer, dry qver sodiumsulfate; filter and .

RGBT R5 BT ERBHAL 5 grapHict the A PR {Brreactionigyrege 0 °C
G F0MRin VA 4 H 0(9, @% |ﬂant@1§ @F@Wi‘se Rt NEX B ntcBloflkapeard. Martition

title conpoun ) as white solid. Mass spectrum
(theans urwbeéwe_en@ggyl ch(qgm(%Q)mL) and saturated sodium bicarbonate (40 mL).

Separate the organic layer, dry over sodium sulfate; filter and concentrate.

bifRal | n- 5-yl sul fanyl]-eth

Chromatograph the residue on a silica gel column with 66% ethyl acetate in hexane to
afford the title compound (0.245 g) as white solid. Mass spectrum (LCMS) m/z = 433.2
(M+H").

C. 4-[5-(2-Amino-ethanesulfonyl)-isoquinolin-7-y1]-phenol di-hydrochloride

To {2-[7-(4-methoxy-phenyl)-isoquinoline-5-sulfonyl]-ethyl}-carbamic acid tert-butyl
ester (0.22 g, 0.51 mmol) in dichloroethane (10 mL), add BBr; (1.0 M in
dichloromethane, 3.0 mL) at -20 °C. After the addition, stir the reaction mixture at -20 °C

for 2 hr, slowly warm to room temperature and stir at room temperature for 2 hr. Add
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C.
4-[ 5- (2- Am no- et hanesul fonyl ) -i soqui nol i n-7-yl ] -phenol

walpeonsteh7ec hl ori de To PCT/US2007/070945

{2-[7-(4- et hoxy- phenyl ) -i soqui nol i ne-5-sul fonyl ] -ethy

| }-carbamc acid tert-butyl ester (0.22 g, 0.5 1 nmol)
in dichloroethane (10 nL), add BBr3 (1.0 Min

di chl oronmet hane, 3.0 nL) at -20 OC. After the

addition, stir the reaction-pg-xture at -20 0C for 2

hr, slowly warmto roomtenperature and stir at room
trmhlpeoldﬁ mrle t§ guengh ¢ncess Aftndtviponat theSolvent uhder qrdwoaipressure,
GHER ﬁ%rrgsl &E‘@PL%V%FS ﬁhﬁ% fﬁ)‘ig (B8N0t &Bm{rﬁéj%ﬁ?wm 0.01%
pre e resi via Reverse

HIPIAth( ﬁfold) @%QZ: ahmmethandasalfwalﬂ)emoqmrtohn{)’ YO LBhemBIA) thedlFA salt

700 88 Thep eonyern 02 808 BT LD B dihydspstiorite st bypding 2 mi
a$ sdtineted bfues@ dodith biGirighnate Theha TFAal end sth od@nightah otdeeto

SPmsBat B o i s i B BotadBAp G Dpeabrt with

Svhdr, tREOW B ditthgMlien DAL the Follr d@kn ts@spsmmeﬁdhdtlﬂ MeT(EA Add 0.2
salt to the free base. Fllter}%ﬁgrp ree base.

filef goneqatraied pqieoyy HGY apd pinfo QREETYTaLsi s Wen@trﬂ@rreduced

?féésdr@% & iiche AMGMocESERAAE (tOhl?g ‘Mhs@ sbéfétrhﬁ@:bm@ ?h/z 329.0
of concentrated aqueous stir for

YriEehtrate the sol vent under reduced pressure to

provi de the di hydrochloride salt. (0. 10 g). Mass

spectrum (LCVB) nf z=329. 0 ( MtH+) Exanpl e 2

4-[5-(2- Am no- et hanesul foﬁyﬁﬁl)lplﬁé’«oqw nolin-7-yl]-phenol

To

[2-[ 7- (4- met oy pheny 1Y T e o hott nals ¥ GPPSRy1 1 - et hy

I To- i@ d i hémicthoar-phienybrisoqouplie- sl fony |- 26y D bcaghamicGacidtert- butyl

B e e R DR L A

i Ghi&h 100830 280 hinid] @rer RemDeitH hgor@@@cweﬂ@acbatrhng
and stir at room tenperature overnight. Cool to
Reozeithe geelinghath a@é@ﬁ@ ATOPIHEBPLTREE Qgmight. Goolf ¢ tCé@nd add

g]%?h Fﬁls(%d ﬁlEle%b\? ver 1 Ihn %cftf Wa S%“?‘ﬁ'g sWr hr se the flask with

or onet hane nm.) an s wth the
rdichmomansenk (109emis)oind d@slwhta holald d&iiﬂlithﬁmse dl\’\@hlh e ootk rmthe

gaéﬁ%ﬁ%rml'zhcﬁig% tph tha o‘!fj agggux %ﬁjjhjﬂ% %Eér%%hloﬂtrat% u rghyrr); tlﬂg solids

'n e rrin
dmmeémmed a08 mln)dreth sigigng,) thet oor&emtfaltmurﬂalsxtaeuum\daoh thm paste. Add

? hglna? {hﬁm :( a(né &rther lur g sglEJlrcfs w1{h s’?irr}’lnrgr 8é$e%trate the

ncent arry=un
\shlcnymndctr@/admme slsyneandaddrry the hell(BQiVblnghOMﬁléma@hﬁm.uPndeeb‘rize

vacu Pul ve t he soI a d;g nt%} Lyrry i
e ooy eyt el i pebrpt (1 AR A (B

aﬂdj stituinfil tﬁ@f)(bvlldet heliRomele rFiits tel 360 sued). thétildred retihen methanol

resin the filtered.resin_in nme

(220 mL) andl%rltely the resin again, combining the filtrates. Wasf? 816 filtered resin with

methanol (100 mL) and add this wash to the filtrates. Combine the filtrates with ethanol

(200 mL) and concentrate the mixture under vacuum to a volume of about 200 mL to
afford a slurry. Add ethanol (400 mL), warm the slurry to 50 °C for about 15 min, then
concentrate under vacuum to a volume of about 200 mL. Cool the slurry to room

temperature, filter and rinse the filter cake with ethanol (2 x 15 mL), then dry under
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(220 m.) and filter the resin again, conbining the
filtrates. Wash the filtered resin with nethanol (100

workgo7asd3add this wash to the filtrates. Conbi PET/UR®07/070945

filtrates with ethanol (200 nlL) and concentrate the

m xture under vacuumto a volunme of about 200 niL to
afford a slurry. Add ethanol (400 nL), warmthe slurry
to 50 OC for about 15 min, then concentrate under
vacuumto a vol unme of about -200 nL. Cool the slurry to
roomtenperature, filter and rinse the filter cake
wiaumetp ol thg Elecotpowmid) (1027 enS dv)es ataesolid cMasn spectrum

d (10.22 g, 559 t
§£§%9%§%§g& u&p?ﬁgl\/s)( nmz= 3%9 0 (/()I\/Ha—lksk) a. Zé)rzan‘pl e

4 [ 5- (2- am no- et hanesul fm&g{l&l s §qu| nol i n-7-yl ] -phenol
Cool a slurry of

2- [ 7- ( 4- et Kgxy2-pigwnydiiantsatiopilriedquiredib-7sy]-planyl | - et hyl
@Bopgslﬁiﬂr)hbf@— éa rﬁéth&% Ifhgnﬁﬁgéqtgnohggﬁ%glfml e)th}}l'ﬂmne

anhydr ous an i1 ce/ H20

lsiaiwﬁroctﬂh@d\e ©rietd g,me99c,rmn@il) 51 aanhvcirow @fﬁzCéz @POPh) e-5 °C with an

9 10y Oy P L 00,0 BRSO EIRE 0 0
e HAd (@bD@I nﬁat)m(hmmob)l antheplptegdxlltlomq‘ theeBBtsi emove
ctow bahli and@low r%ﬁultnrl\lgzrea%tn{)ﬁ 31%( re JT%%? ru%elilﬁ\])e% at Lrogm i ¢

ove e resul reac
m@ﬂxatmda evergightc dntendt the reeulumgmacttoo ngktuee vaitlr MsOHutaen

Di lve.th | ti i.d i.n Me 200
EORRRRY i E e eGP0 e il ar Gl e A too0 mi
aboy@cantiata® Sqecribhepive h stdyle t hq)emasé ghoee B minket, 2Kn(sBRE the

e pEAEREO T astllase e ALt g e i o oL

frédchédatﬂe@dsner thae&umling SAIMS VaBudn Bltrhtisi hﬁéhldﬂs@ol@tf 1n a 3/1 solution
Saturate the filtrate with th

@ﬁ?ﬁgéa(MﬁPHh Satu@felth% Gltists with ¥eCloihen @W@m%}za X1 &@eﬂmof
&afth)/MeBHY 2 bh#o0ANRANME dDBY HAR RSinMREani S(4 MéS(Lt fhor, then

then concentrate in vacuo to give a solid/residue.
SPRfcRYate feusi] togiveaslidfesidpe. o5 limathe salifpighiducn avpatjampent of

"IU{E)OI@% rﬁﬁ%ﬁ%x&@@@&%%s tha%ccfv%f:ﬁm %sulhﬁ%scﬂﬁwlvta&tﬂl% filtration,

solid by vacuumfiltration, washin hexanes and
dayhing with Hevanesaad driitd ynderatacemn ﬁbragplv@ give. (B0 @) olof light-

oI IR (s 2N o A B F Rk o P

anolitc e 2 @ithan ice/Hbdnth, theatreativtith aadropvoipsmddgioadia sélaton of

f t 7 .
By b ek, SRl O
cahalebint doldvedh ald ablowttieresidsng reaatign méecrieit@stirmt soboirtempaature
Sutnélerr I\P for épl(l)orl?rst er‘gglearnaatd(lllltlonal amount of 1.0 M BBr; in CH,Cl, (70.00 mL,

h

70.00 mmol) dropwise to the reaction mixture, then allow the resulting reaction mixture
to stir at room temperature under N, overnight. Heat the reaction at ~40 °C for ~1 hour,
then treat with a dropwise addition of additional 1.0 M BBr;3 in CH,Cl, (23.00 mL, 23.00
mmol). Heat the resulting reaction mixture at ~40 °C for ~2 hours, then quench with
MeOH and concentrate in vacuo to give a residue. Dissolve the resulting residue in
MeOH (200 mL) and concentrate in vacuo to give a yellow residue. Repeat the above 3

times. Treat the yellow residue with saturated NaHCOj to adjust the pH to ~7, then
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under N2 for 4 hours. Add an additional anpbunt of 1.0
MBBr3 in CH2A 2 (70.00 nL, 70.00 mol) dropwi se to

WQ b@7n¢¥st i on m xture, then all ow the resulti NBCT/US2007/070945

reaction mxture to stir at roomtenperature under N2
overni ght. Heat the reaction at ~40 OC for ~ 1 hour,
then treat wwth a dropwi se addition of additional 1.0
MBBr3 in CH2A 2 (23.00 nmL, 23.00 mmol ). Heat the
resulting reaction m xture ai--40 O0C for ~2 hours,

t hen quench with MeOH and concentrate in vacuo to give
acoorgitfuesuliigsobil be vadnemfdisationi Rrg-abegb thessolihoMsiie deR @B

o A, SO AL BHAPBLR 0L R B 5, s

\MHJM@@HUM @Hﬂdlz NallOost ZN.)NHEMMEQH inhﬁ{zlﬁﬂ'l) taogive/g solid. Pre-absorb

hen cov resul t acuum f tion.,
ARSOLBEEVR 4 TucsTR R PPk RGBT o s et
blyatm{zGMO S%rdf mﬂtWMBOH if CHAA, 33 II)"/Q oBIN NH?,/I\gﬂbH imn@aiCl,) to

cH2d 2. of N Me in 2 to, 10%o0
YO i l?fe 61’ %‘f S‘tl?\fg14 Yi %ggca&e‘sgaae PR b%B%‘BI?‘B Cﬁrﬂ@atography
s({?d(ﬁmrg $lidai BR n@g bcgzg% %ms%e)_f Fpmmw@@m@bﬂ% CI10% of 2N
C r onmat 0g SIl1Cca neat

ORIty B0 e DR RO I Com T Rre-sbsorb

@@Qlabn Elﬁcagge\l' Qhéh 18 PUH:-b g%ﬁﬁnﬁ%ﬂfnﬁhtdéﬁ@)@ eisicd 30 %']sﬂwa gel,

silica hen re-puri col um chromat o %/[
(SF/@@G})@%@ CHICY1 i 6 R mEHE CoBR 4G ok B VIO MeOH i
U0 EI0 ((5%'%593.85&1319 BQfle gtN JRhR s 'a@e%@glgi INgS (ES”,
15% of EN to give a solid

mre: ABEGMNMbhe solid on si I | ca gel, then re- purl fy by

col um chr omat ogr aphy (1SCO 330 g silica gel, 5% MeCOH

in CHO 3 to 10% MeOH in CHCO 3 to 20% MeOH in CHC 3 to
30% MeCH in CHO 3) to gi V%f‘FIﬁ 83 9, 90.8%yield) of

the title conmpound as a ye oev solid: M5 (ES+, nfz):

3295 Q2-AMiih)-ethim¢auTfngl)4soquinolin-7-yl]-phenol monohydrochloride, unknown
4-[5-(2- Am no- et hanesul fonyl ) -i soqui nol i n-7-yl ] -phenol
nonohydr ochl ori de, unknowI{ai4te state Pl ace

@1&54({&(@%&@ cefaanesmiif @whr)ohhao}qypmbll M718 )ﬂg} iPheRDilong
’)lnawal al.ong with of 95% Et OH.

F’f“é‘c]é “@’Ir af 9onEHY Eﬁ%ﬁ@al@éth% Rjatg @et(wﬁm Wléﬂes%tmm% thgysolution

ttJS‘ Bis@Pelhd Ahpotndi SHQIINE A6 IGATRAA curSi 08 %né bt Wlent
0 dissolution occurs, add one nol ar equi val ent of

(0©H§2 (012 F of NNHE! in wagR tediysols thll wiid pydresuiiingdright veHew
?ﬁﬁ'&{ 1l Aas gﬁgﬁ% a%f%k {h%‘MCFlghdﬁh&P @ohd-t%ﬁﬁat{oﬁ BBoifls g@ﬁjctrgases

ter the HC formation begi n$ an
ivitrteags efsftani-t2rhounisrae 80 AF, repove ti ampledranm thghe@nd alavol & stir

tobgrn%m lReF. f(fo?lg}ttsgl?d &%?gtva@lﬂgn ﬁit[lagé% 1ih¥0u%f? ﬁﬁtglj I{aper. After air
drying overnight, recover 107.8 mg of the title compound (63% yield). X-ray powder
diffraction: angle, 26 (% intensity): 11.8 (100.0); 16.6 (52.9); 8.2 (43.4).

Example 5
4-[5-(2-Amino-cthanesulfonyl)-isoquinolin-7-y1]-phenol monohydrochloride hemihydrate
A. Preparation of seed material. To a slurry of 4-[5-(2-Amino-ethanesulfonyl)-
isoquinolin-7-yl]-phenol (0.2509 g, 0.764 mmol) in ethanol (5 mL) add aqueous HCI (1

M, 0.765 mL, 0.765 mmol). Heat the resulting mixture to reflux overnight. Cool to room
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overni ght at RT. Collect solid using vacuumfiltration
through filter paper. After air drying overnight,

WO 2woitér7307. 8 ng of the title conpound (63% yPE&l/t$2007/070945

X-ray powder diffraction: angle, 2Q % intensity): 11.8

(100.0); 16.6 (52.9); 8.2 (43.4). Exanple 5

4-[ 5- (2- Am no- et hanesul fonyl ) -i soqui nol i n-7-yl ] -phenol

nmonohydr ochl ori de hem hydrate A. Preparation of seed

material. To a slurry of 22

4-[5-(2- Am no- et hanesul fonyl ) -

itgapprature ledvaguyh filtphtbaglhiry. OR@SOBe eplidd with 4thamad] andidry under
0 M 0.765 nL, 0.765

%a\%& ﬁlf—lét?otnr[b%ff&(rags%ﬁ %yg é_IXFO\IthSEO(IeI&to reflux overnight.

Cool to roontenperature and vacuum filter the slurry.

| n W L h.et hano und u
R e R s Rl PR AR
AefnBry (l2tcAN0 Nidur@y deal’-lES(QlArﬁmyle)hanéSOﬁMym)ah(bqiltnz)hy-lﬂylpﬂslﬁﬂﬁil (1.75

B 13 PR et PR Ll agions ['CoGUTnSRt HRL7 59 i the

(midturSo GefluR adSaddWdtdr (213 lﬂ)haaahin(a?sauﬁbﬂ asul tmumaulsto 60 °C
e m xture

HC 1. M 5.33 n, 5.33 nmpl). Hea
a¢ fq(ﬁsi with @b d mgefdhe x@i‘ow Sﬁm %tftan%fir%? A BPWs mﬁt% aslurry.
@Rl totrbéin &@peta@atdsti® By RN as@efiMériii ﬁh%nd%mﬁ@th@ﬁilter

the yellow solid obtained fromA. above to ob
SPEeYih ctieagg], theg dpowidet wepen ttitien torrdfosd |33 log/@ﬂ?ﬁ) @ﬁthe title
¥§1§&E6{Iﬁhfab LlS/@Hov&t Jb‘ﬁdSMéﬁsr ébeélﬂﬁ’n {TiCA3S) 1’}1/*2332‘9'(1 ({M‘—FH*‘} a8l Fischer:

et hanol ry under vacuumfiltra

300 &i-lamwelgdlff@mn angle, RE (Yoiintewsity hriddnd); 44 8é55 8);10.2
)yg ‘%pw solid. Mass spectrum (LCMS) m z=329.0 ( MtH+)

arl” Fischer: 3.00% X-ray powder diffraction: angle,
2Q% intensity): 4.9 (47.3); 14.8 (55.8); 10.2 (45.5).
Exanpl e 6
4 [ 5- (2- Ami no- et hanesul fony?lf1 |squ| nol i n-7-yl ] - phenol

- hyd 602 IAIrmno etbargaill fon{dl)-unor yinolin-7-y1]-phenol di-hydrochloride salt

?1%%“7%- 8 S ARSI 2 ik RO 4 5Y L scPRSly i

Seganalt (60(ymLpr Spamelya psepirdtisclnti@f oﬂfl(Ctl in metiebdidpaldibyacetyl

SRERETR D s 1ALD TRt b RE SR TSR b AR T
GicARMbISRoPisd 4 860t RFPeaaids@r 8 fiin B3AhdVlwmt 6f 4 1362 A tihby

%fﬁlagw\%wfmé%&%f t 3%21?@1%11&2 39 ﬁ’ézhﬂ%ﬁ%o ptir fgf 3G min, theg gddygthyl

tab&ste ?6(‘)@ hivbpvagedvat Bndu O8tints) 3R Mes BltOMBE solid Hdl wash
Stir r mn, then filter the solids and wash with

e‘tiﬂnydthyé@@tam @ X B0XmID0 Oryrkglids Br yecgoitis@LC, thew futher &y ib@icuo
Odt 1%bmtt91%86r£tﬂlret\ﬂﬁlrslo% Yarhiflis¥RARAQf nitrogen to afford the title compound

(18.3 g, 90%). Mass spectrum (LCMS) m/z=329.0 (M+H").

Example 7
4-[5-(2-Amino-ethanesulfonyl)-isoquinolin-7-yl]-phenol di-hydrochloride salt
The 60 L reactor is charged with ethanol (24 L) and (2-{7-[4-(Tetrahydro-pyran-2-yloxy)-

phenyl]-isoquinoline-5-sulfonyl}-ethyl)-carbamic acid tert-butyl ester (2.652 kg; 5.173
moles). The (2-{7-[4-(Tetrahydro-pyran-2-yloxy)-phenyl]-isoquinoline-5-sulfonyl} -



10

15

20

25

30

at roomtenperature with sl ow adm ni stration of
nitrogen to afford the title conpound ( 18.3 g, 909%.

woe®s/igpect rum (LCVS) m z=329. 0 (MrH+) . EXanpP@I/¥S2007/070945

4-[5-(2- Ami no- et hanesul fonyl ) -i soqui nol i n-7-yl ] -phenol

di - hydrochl oride salt The 60 L reactor is charged wth
et hanol (24 L) and

(2-{7-[4-(Tetrahydro-pyran-2-yl oxy) -

phenyl ] -i soqui nol i ne-5-sul fomyl }-ethyl)-carbam c acid
tert-butyl ester (2.652 kg; 5.173 noles). The (2-
fethyD4abTmia ahitdrt-buiyl estan i Prinsdiayyithydteang] (R-6 9o d{iyrlrmhlpne acid

5 AP LG PO B P B

sbdrgtd to mhe(rBaclorgﬁ’d rifisé8 Q:]witli@aﬁr m ks )Thi $ead'll(bruIB edrnagdtth 70°C.
S O n.1s C
y e%e%ltogrsolél Hrm 8unc},}§_6\;omC taﬂ low s(lbmére%rmg Hear t7§ Ig][qmleon

irGacth@r mdldtam(?(zﬁ‘ﬁi V5 Ar yrel th@Ws Smfrhktdl upito talurs7 2 CH UAPLG Qiates

and a yellaw s urry, refo ear actiaon is
REPEPISEE St56en Pt 1V hrfﬁ?” %Ff (ﬂ%?&vg}sr?ggeq}ﬁ thegegegpn B‘{Fr 13
(s, TR npeRddire Afps to%ge@rrmh@feectro@amda@a badkt B eflixF80°C)
hrs at ref|ux. \Water s added éo t he reactlon

G0ep solutiqp fRfpse I he ﬁ%@thnéﬁﬁ@ﬂ%ita 08 el Beggydormepg T
r&RGES] QMRelld St m@tf&dl/z hagkd théh Jo%fs'tél Ho{ SRPES KNI slurry is held at
solution forns. The reaction is cooled to 68C and

dot’Cdonkly dde ﬁ‘éirdrﬁ Aeredal washed Vighethanoheh QL atThe gt sabe

Welfﬂﬁ 15@% 6tk%e Thé R@lldgts @&d%@v&%@ bt Sb é t@ él%f: 2 Tb@kéh@ﬁ uy, s
The solid tered

o m@ﬁm@tormmpsuefhn@ "iyauiie- g pl@fﬁllféledlvlﬁdl@hhbﬂ@e salt.

g‘“%ggp‘%?gf“ﬂ%?@? ? 4> -g{)%@@}i)n vacuo at 500C to give

4-[ 5-(2-am no- et hanesul fonyl)-isoquinolin-7-yl]- phenol
di - hydrochl ori de salt. trum (LCVB) nlz =
402.3 1) (MtH). Exanple 8%?( éﬁ%%
41—[[5 E(Q{Mmﬁmethanestﬂﬁmyés&dqﬁmnylh -y -y} s;dannlrmn:dnlohyd?ecyll@}dp henibjdrate
dr ac r| de he rat e t.hanol . and
e O A T BN B B BSRReARErRRR] g «
tOWQGmgﬁtbnaarﬁl(%E fibteiC richie mhseddgmrfﬂehmte.r wlthenduadei cmﬁled
is purified water with endotoxin control. Ethanol (8
L) and
4§_ﬂ£a501((8 Lgaﬁm@{ﬂjﬂa&m&u{hﬁmm&‘anyi)smuinamﬂl i7ry1 th)éhdl-dphenol

g%@%g@%? e'&g I(g%; 6Lg’f21032 ieamr%ggégq%gt@? B2 éﬁﬁg%ﬂpped with

%Vérﬁédd@ﬁrrln%m%lﬁ&r nitrBEdn 919 Hea‘tﬂﬂ% ﬁiantleh %t'rh&g)uﬂ@ Ml @ddition
t her mocoupl e, and addi fi on funne

Aurmsl (Bhe 4nfSr{g- 2inpatieangiigay)- )Soql@af&@ﬂnblﬂ Pheopl dirhydposllagde salt

qlé i@ oG QRdndE(SRIL). iThe fe'a&ﬁ)%% Wi ks LLhaRRm(IR drRide
The reaction is warnmed to 55C. Sodi um hydr oxi de
solut10n (1100 mL; 1.91 N; 2.10 moles) is added to the reaction over 7 minutes during

which time the temperature increases to 62°C. The reaction is heated to reflux (78°C) and
held for 1 hr. Water (1.96 L) is added to the reaction at once. The temperature decreases
to 68°C. The reaction is heated back to reflux (79°C) and a solution forms. Darco G-
60® (438 g) is added to the reaction. The reaction is held at reflux for 1.25 hours. The
hot Darco G-60® slurry is filtered through GFF paper into another 22 L flask. A light
yellow solution results. The original flask and Darco G-60® filter cake are rinsed with

hot ethanol (2.5 L). During the rinse, solid begins to form in the filtrate. The 22 L flask
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solution ( 1100 m; 1.91 N, 2.10 noles) is added to
the reaction over 7 mnutes during which tinme the

WO 209p4€BUr e i ncreases to 62C. The reaction i sPCEHHS®A7/070945

to reflux (78C) and held for 1 hr. Water (1.96 L) is
added to the reaction at once. The tenperature
decreases to 68C. The reaction is heated back to

reflux (79C) and a solution forns. Darco G 60(r) (438
g) is added to the reaction.2dflhe reaction is held at
reflux for 1.25 hours. The hot Darco G 60(r) slurry is
fcblhtaieinedhet fiitrata gind @mh ipequanpedl with omgrbeadetirr@d2, nitrgeasidet, fud a

SR AP 3P IR G 3o 15,0 SRRl

(s@licbis lfjtereDamd wgphbheith cthe®] (3SD). iThe egiaks W{elghf BIOMAL | g NThdwlid

R R PRS0t PR o
lisoheiholimng1]ahtivd vaciodplcaloriddiBensihyttriity . N&sﬁpeétﬁ&ﬁi (Ia6MS) m/z
za_l%zéagsgggﬁmool to anbient tenperature. The solid is

fi Ad washed with ethanol (2 L). The wet cake
weight is 672 g. The solid is dried in vacuo at 500C

to give 540 g (68.9%yield) of

4- [ 5- ke exeimpbiiet dvamesudsfagniphipitors of Akt activity. The inhibitory activity

o AR OBpUI e e AR SRR, Ry "o’ €

exenplified conmpounds are inhibitors of Akt activity.

The inhibitory aCt'YAmlgﬁf Bheégmlggﬁounds may be

denonstrated by the

Phos piik ysk@at menurds thaphdsprorglatayofFEaS slplespstii-substrate peptide
hosphoryl ation of P al pha_pseudo- s tide

B Bt P2t Pl bin LRRE Ty 2 iah Ak e Dby

(iRt s thel MCaﬁﬁfﬁé’n %ﬂlﬁb%pﬁ@lpkp’tldé%&ﬁwéﬁgrrﬁddﬁrfl a reactaon by

concentration of phospho ti product for in

MR inG s hange AR tieiipgnsity eP Iafﬁ i ligly cppfted;fiomes, mreﬁceﬁﬂy-

PR &8l pbitlib tvheRikpiectdfFoam ﬁlofslbmogb@@ﬁ@mtibmmedh@ hospho-

tracer peptide when displaced froma phospho-specitic
FArtids derruely CRlsation oe iforag il qurve v sl AR antieHIvE Fsdits on
with a standard curve yields quantitative results.
Enzynme and Substrate Active human reconbi nant AKktl
(Engyme andiiybiiiateyur i fi ed from Sf9 insect cells is

obt ai t:
St FEAIE A RSia A0 BRI b0 PRl o

Sbtainedl fiom Golaga Bl@h:clqnm)ogyzm% m&d}: Clistrete Gy \é’dISQHoxpldel)ased.

% DVBO or 500 niM EDTA; Sol ution (B):
%%%%&Eri@‘gxg 75 mM Peptide Substrate, 38 mM

Solution (A): 20% DMSO (dimethylsulphoxide) or Compound in 20% DMSO or
500 mM EDTA; Solution (B): Assay Buffer Mix: 75 uM Peptide Substrate, 38 mM
MgCl,, 70 mM HEPES, pH 7.4, 0.01% Triton X-100®, and 50 uM ATP (adenosine
triphosphate); Solution (C): Akt Kinase Mix: 70 mM HEPES, pH 7.4, | mM DTT
(dithiothreitol), 0.01% Triton-X-100®, and Aktl enzyme.
Procedure for FPTA

Five uL of Solution (A) are first mixed with 10 pL Solution (B). The enzymatic
reaction is initiated by adding 10 pL Solution (C) to the mixture. (Final concentration or

amount in a 25 pL reaction mix: 4% DMSO (minimal inhibited wells) or various
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My 2, 70 mM HEPES, pH 7.4, 0.01% Triton X-100(r), and
50 mM ATP (adenosine triphosphate); Solution (C: Akt

wERwag e840 x: 70 nM HEPES, pH 7.4, 1nmM DIT PCT/US2007/070945

(dithiothreitol), 0.01% Triton-X-100(r), and Aktl

enzyme. Procedure for FPIA Five nL of Solution (A) are
first mxed with 10 nL Solution (B). The enzynmatic
reaction is initiated by adding 10 nL Solution (C) to
the m xture. (Final concentra-ion or amount in a 25 nL
reaction mx: 4% DVMSO (m nimal inhibited wells) or
vamp@ud corqeauivn ci;tofﬂ%élMS@to'r o0Pnilvf EL/DivBRingl idlAigreNweEDNA30

O R SO, Raat R g S0 TR ST SR A LR Gt
®TO %.011% TeitonX- 1 A0 Tl)e) reactioss 4re patdrmbs inddlekhalffacs fRadbottom

IE bl ack halflarea flat-bottom 96-well mcrotiter
pPAYEICRAfCEPlaks i 0 at room tenmperature the reaction

i's tenmenG 8 RYoodtidin g\&at%@ thd-re@éticRuIERARN IR BEidday ¥ p?L of
cont ai ni ng 260 mv EDT .4 nM Fl uorescein Tracer, and
Rusnehpegation PHy spHiosiae LHEMXAEPE A4 n¥hidugreseindl ragen and 7.5
nﬂ@HQ@ﬁDﬁé’sph&seH@J Kﬁ‘tﬁy%? Btthe @Pa@é?al’-e%ﬁ&ﬁ)&t%& W GarlfrRRs aﬁr%o%l

han hr,; and then ?’uor scence polarization (at
It@mmﬂe&ﬁe lﬁwnmdre Hap 30r,ny thes fneagtcusi mglrlaatfbatﬁaﬁ»exe%fr am,

| ate reader. The conc tjon of phosph | at
Broauuimpercearne S SPRTN Belsaeu P aPnrrRrBGI S Pat i on
(A& photiated pbt&luﬂ@eﬁw@lll aRalkedtcn Ephi ldﬂhp‘oquiﬂ@ﬁdnt(ﬁip) units using a
dilution series as standard curve. [ifi

@mg ﬁ%ﬂspoqlpleénqrﬁiygmq SHES %ﬁls&nflarM‘lq\/e xemph%ed compounds

RIS RRRhYBAhAIBHR AM It 3n Hithlan 1, QF 1 |86 8- 1esEheh
conpound of Elxa I ﬂloﬁfhr?ﬁl tns 1Aktnl Shosghorylesatl 0?1 in

tcgmgow\g]g@gﬁxwlﬁlﬁ 1 gﬁnm@géctlophoq}glox_ylatlog}-;n o a(swy-mgl) an ICsp of 45
Gel - Raged skLI SA (cELISA) for the Detection of

Phospho GSK b (pGSK3b): A Target of Akt in Cells
Exponent| ally grown U87I\/G cells derived froma human

concent ratl ons of theAcTamgtolﬁ/dktoﬁ CEbksarrpI e 1l are

prepage n
seria ‘gonient aﬁ% r%o“f mﬁ{lﬁéég u((ie e rreDi\l/SI% yObfL“Stomf‘ are seeded
afto 8aakllplatdshed enbaadd crehight arfs° ¢ S/lthdﬂélﬂ)zdfd‘lﬁ@hd:qfltram)ns of

the cells I S st ed 2 en
R I T A R i
tsbréal dightlons Atethwasihecmodie.eEgval tolude oLakklof the serial dilutions is
ardlé)edpcp ect ybtgftﬁeece sq Treatment is stopped 2 hr later. At the end of the treatment,

the culture media is removed, and the cells are washed once with ice-cold phosphate-
buffered saline (PBS). The cells are fixed in PREFER according to vendor's procedure,
followed by rinses in PBS/0.1% SDS and PBS/0.1% Triton X-100®, then overnight
incubation in SEA Block Blocking buffer. The blocking step is followed by an overnight
incubation of the cells with a rabbit antibody against pGSK3b/Ser9, followed by a goat
anti-rabbit IgG. The pGSK3b is detected by SuperSignal ELISA Femto following the
vendor's procedure. The compound of Example 1 inhibits pGSK3b in this assay with an
ICs 0f 2.04 +/- 0.68 (n=8) uM.

In Vivo Target Inhibition Studies
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saline (PBS). The cells are fixed in PREFER accordi ng
to vendor's procedure, followed by rinses in PBS/0. 1%

wWEDB7a#0d3PBS/ 0. 1% Triton X-100(r), then over nPgsS2007/070945

i ncubation in SEA Bl ock Bl ocking buffer. The bl ocking
step is followed by an overni ght incubation of the
cells wwth a rabbit antibody agai nst pGSK3b/ Ser 9,

foll owed by a goat anti-rabbit 1gG The pGSK3b is
detect ed by Super Signal ELI Sf¢-Fento followi ng the
vendor's procedure. The conpound of Exanple 1 inhibits
p@SKBtaigat inhibisiomby ayinglet M igectio€50 of 2.04 +/- 0.68
(n=8) | nhi bitj ' n.vYi

{ar ge PR R BYieb i DG R R BBl SR LK re
Eimdmmt Sluhd:dtq,neglrsbmmm]g: el ANk ofihdds nder iWhaoh the mimoas Ihwhahr:

nt ed, subcut,an ousl i.n the rgA
f f1 "h??H z@@bﬁ n?omé° 9@ 10N %%mm‘t“ﬁr?%% iy ANLRIsHY S Slngze of
ZQ@ecﬁ&Dmrﬁmose OPPOLNCE @i aaeicoirsd @idd Atahd dne oa@acmal S

e |V injection ose response st udy
Hedime e sy St Vi U T ORGR BE TBRENCY Pt preision
aqmalaif $rodnén 8RN mﬂog&rﬁﬁldwtotréu 4R cﬁuﬁwnslyﬁs @efhai’rés/@‘épﬁéh
surgi cal excision, quickly frozen in

l'iq
n rPl.n&éO@H hapasied Bomdhedeat laﬁwqctuamdﬁgqr%d a sQé)r G uafle
paepaed from bl ood harvested fromthe heart by

cardi ac puncture and stored at -80C until anal ysis.
Samprie AMFTYsi s: The Akt inhibitor is extracted from

ser umppi ik iagigkan éxrtﬂag:t@é ﬁ%ﬁl@%ﬁl wﬁpgeﬁ)ﬂﬁ‘ill%/%&%anol and analyzed
al ongside an internal standard by LC/ M5/ Ms. Tunors are

h@lﬁ@@maz ajerng] spindastl by &/MH/MS. | Tpgioss %@hqrmge@@ﬂ ii2riiohgnes of
Mbﬁff‘eﬁcogﬁm @m@%gglg %&h@&&ﬁgétg gﬁ)(?ea%e inhibitors, and 1

tors 1 mM van
hm%g@mdaz@vvlth Pheergseibwiogedizer, ph@@@qhemh@b'mgﬁhd droragh an 18

g%ﬁ%@ Qe%?edzlnﬁ a ?%a e%%ecﬁ@ugo l{l‘g (gqugaspl?ég éxlﬂ!?ahtg are collected from the

asm ¢ s aré col
s umematanta‘retctmn a‘w thenlysafet ere ceitafugyd firr 88 rrammeescaem 000fuged

Prot 11 co(glc%nltlraf ch § 1n the g%ttopl%%r{ng %)étrraeFégsgate? %%‘E?n%l?rp aﬁégg %%A
kPhosp]thGSKBlb) (@@b) {phSkGBibl e éxtratth & aﬁﬁib/xddl vﬁtheﬂ((t EBRISASKitS
anal y th t he | SA For bIa to in
ooy S b G ot e PR DRRRKTP G b by
76% Al hduMRihg sthgieNY ifjeQt@nef Y nigljgect | on of 25 ny/ kg.

In Vivo Tunor Growth I nhibition Studies

In Vivo Tumor Growth Inhibition Studies

Exponentially growing U887MG cells derived from a human glioblastoma or
H1155 cells derived from human non-small cell lung cancer are implanted
subcutaneously in the rear flank of nude mice. Three days after tumor cell implants,
microsurgery is performed to cannulate catheter for continuous infusion via jugular vein.
Example 1, formulated in D5W (5% dextrose in water) at various concentrations, is then
infused into mice next day at 40 uL/hr for 4 days. Tumors are measured twice weekly
until the study is terminated, usually at 24 days after the initial implants. Tumor growth
inhibition is calculated by dividing the average tumor volume of the treated group by

that of the vehicle-treated group.
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Exponentially growi ng US87MG cells derived froma human
glioblastoma or H 155 cells derived from human

wWmmorw78#B0 cell |ung cancer are inplanted PCT/US2007/070945

subcut aneously in the rear flank of nude m ce. Three
days after tunor cell inplants, mcrosurgery is
perfornmed to cannul ate catheter for continuous

i nfusion via jugular vein. Exanple 1, formulated in

D5W (5% dextrose in water) at7-various concentrations,

Is then infused into mce next day at 40 niL/hr for 4
days. Fongioblkstame, thecspoen! effixempledekhipitummot grolvéh st Wy

IS ' V. t

oS o0 i S ol RS AR Bl g o ey

di vi dFmglomIfsma‘dvelt hugg cztnam;)ﬁle‘mminpmd@f Exdmplt t gdited tlgncmgnomh

of theveh d, .group. For Iiolast
B 5 ahis8 St HERlG R oF S PRkEEOR SHB RS G alln IR s
usdapg conti nuous infusion of 27 ng/ kg/ day when
nmeasured at the end of the assay. For non-small cell

| ung cancer, the ound. of Exanpl e 1 inhibits tunor
growt h by 639% Usi LERRSILEtERTIONIL SUHD T 24
g/ KgAdmyrmwlanicaRampbadoradf 4t 382 affh Péthdnbe BEFRoquinolin-7-

Phar maceut i cal Conposition Studies A pharnmaceuti cal
dHrﬁS‘G%fr mogphysirochloride hemihydrate comprises a non-reducing sugar and a pH

5&1&2&%@1{{‘ ReuBiliRARREMdsh AP a) mbSRBHAREhbtRpgear to 1mpact the
I henol nonohydrochl ori de hem hydrate conpri ses

b 1@@1}‘6&[,5@2@1&@&&%5@0@;19 g@ﬂtugql]nﬂgyl&@b%{ol monohydrochlorlde
%eﬂnngullatet Mgt e h&ﬂfﬁ?ﬂlraﬁastsolﬁﬁﬁi@} 0k RpERIAAhd APPRARg/mL
to 1 npact the sol ubil
4t pBE=3Ala rﬁlmﬂ@trﬁa ne\gluislf prgibifatios ¢adras pladei inpH dopepdgtenol
nmonohydr ochl ori de hem hydrate. However, the
hem hydrate' s solubility is pH dependent and is > 19
rrg /Treblealt: E|Ef|e{:t<)f Bitd soldianpH orhiatercd ipeecaptitatidmi (ppt). All solutions are

er écrgcll Cg]?tgall ép% x?na l?,llaiqgn 4‘:&}—_@ a%p]? ngtﬁ?nesurlg %?/%?stogltunohn 7-

( ppty)l-phédd] neobdlytdi@hieride haen}nhﬁpate aol hind torad htyoem temperature.
appr oxi ngtety—15—+g o

4-[5-(2-am no-e nesulfonl oqui pol.i n-7-

y| :Il:_ p(heno! mpnm r\hl ot Xne ﬂ\,HEQnglta/t]Qp (mJ\)rl
stored af roomtenperature. pH MVedi a ‘(Cilmtflpgﬁ%
Preci pi t at®AN B6H8Y manppk up! 6% 96 0. 05MNHG / 39
manni tol |1. 68 hours no ppt up, t 0 96 nopptupto 96

o

0.01 N HC1/3% mannitol hours
0.005 N HC1/3%
mannitol 3.58 ppt after 48 hr
0.0025 N HCI/3%
mannitol 391 ppt after 36 hr
0.001 N HC1/3%
mannitol 4.20 ppt after 24 hr

LC/MS analysis of the re-dissolved precipitate indicates that it is a “dimer-like”
molecule (Mass spectrum (LCMS) m/z = 640.2 (M+H")) that forms from two 4-[5-(2-
Amino-ethanesulfonyl)-isoquinolin-7-yl]-phenol molecules (Mass spectrum (LCMS) m/z
=329.1 (M+H") for 4-[5-(2-Amino-ethanesulfonyl)-isoquinolin-7-y1]-phenol) after the
loss of ammonia. Additionally, precipitation does not appear to be due to a change to a

less soluble solid state form.
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0.01 N HA /3% mannitol 3.19 hours 0.005 N HO /3%
manni tol 3.58 ppt after 48 hr 0.0025 N HC /3% manni t ol

W@201/19p980 af ter 36 hr 0.001 N HC /3% nmanni t ol BCROSPPT/070945

after 24 hr LC/MS anal ysis of the re-dissol ved
precipitate indicates that it is a "dinmer-I|ike"

nol ecul e (Mass spectrum (LCMS) mlz = 640.2 ( MtH+))

that fornms fromtwo 4-[5-(2-

Anmi no- et hanesul fonyl ) -i soqui-pg! i n-7-yl ] - phenol

nol ecul es (Mass spectrum (LCMS) mz = 329.1 (MtH ) for
4Wemlqi@: Ani no- et hanesul fonyl ) -i soqui nol i n-7-yl ] - phenol
) after the | oss of ammonia. Additionally,
precipifation do no rot . ch t
B oo A S baNad 3Rk SRR Pt RSl R RS bR
oo aphumdcanticatly acptable salt thereof or a hydrate of the compound or the salt
i-e[rS-f(Z-Am no- et hanesul f onyl ) -i soqui nol i n-7-yl ] - phenol
]i‘ %%"phar maceuti cal ly acceptable salt thereof or a
hydrate of the conmpound or the salt thereof. 2. The

Z? FE ? g %%g&g{d%gﬁ)tégagfog ni}njll wﬂ{c‘ﬁ I?s i—fS—Q -Amino-cthanesulfonyl)-

i®QaMbMeY iy -phend] Hi-HesBloride.- hydrochl oride. 3. The
conmpound according to Caim1l1 which is
4-[ 5- (2- Am no- et hanesul fonyl ) -

I S0qUB Nl Bmpottdlacéi@&ROto CRRACN KA G- i2d€mino-ethanesulfonyl)-
hem hydrate. 4. The conpound according to any one of

aogringlint7-yH-rheyah mogehy dgpshloridebgneiyditte. 5. Use of the
conpound according to any one of Clains 1 to 3 for the
manuf acture of a medi canment for treating multiple

myel ofralherfrompeynglaccasding to ansigne afrfclerms Igfb 3dbi ws pbwraedicament.
neur obl ast oma, nel anoma, or neoplasns of the prostate,
breast, ovaries, primary stomach, intestinal-type,
endonetWiewdrthetchyppoind, acgadhiog @amy oheinClaiors b dddisthe m@nufacture

e of. 1 he conpound rdi t ny ;0 f i
0 iR TR AR 0o, R B0 P B,
ninlirbblpdtemmpedooma, aranorgasalslof delprostatm greeanoerics, primary stomach,

GhLOBLaSLOMEy .01 AR EnOLac! Sy Rl BRGGLE: breast, or

6. Use of the compound according to any one of Claims 1 to 3 for the manufacture
of a medicament for treating multiple myeloma, non small cell lung cancer, glioblastoma,

or neoplasms of the prostate, breast, or ovaries.

7. Use of the compound according to any one of Claims 1 to 3 for the manufacture

of a medicament for treating non small cell lung cancer or glioblastoma.

8. Use of the compound according to any one of Claims 1 to 3 for the manufacture
of a medicament for treating hepatitis C, rubella, human immunodeficiency virus (HIV),

hepatitis B, or human cytomegalovirus (HCMV).

9. A method of treating multiple myeloma, non small cell lung cancer,

glioblastoma, neuroblastoma, melanoma, or neoplasms of the prostate, breast, ovaries,
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7. Use of the conpound according to any one of C ains
1 to 3 for the manufacture of a nedi canent for

W e@at#9180 non smal |l cell lung cancer or gli obl BGT/O8ANT/070945

8. Use of the conpound according to any one of C ains

1 to 3 for the manufacture of a nedi canment for

treating hepatitis C, rubella, human i nmunodefi ci ency

virus (HV), hepatitis B, or human cytonegal ovirus

(HCW). 9. A nethod of treat2qng nmultiple nmyel onma, non

smal | cell lung cancer, glioblastom, neurobl astons,

rpeihamm‘apacbrintep@tbpl—‘a@qgan@cﬁmcttmgn,phyyg'tdap@,crem’, dmgt or bladder in a
S I . [ - . en

THE g5 RO R TRE dem M ERL 4R e P g B SRAE L Tha o

negdnd dfétl@ok 1¢odpri sing adm ni stering an effective

anount of the conpound of any one of Clains 1 to 3.

10. A nmethod of treating nultiple nyel oma, non snal

cel I hamrgmehnod ef treaghg mbltipktroysomH homeandl @H ngahndehe

pr.ostate, breast, or_ ovaries conprisin n a patient .
igﬁioﬁésé‘&“"t’ REPLB SIB%PF{}P? BN I AThi0S ?Vé’FIF%‘QO%IS@Ef%%P"ﬁ\?@ m
QBRI Ere S conPBsi6 OIRMHRErIE ardec@REarfunCdfahd®ondpotifd & any one
11. A nmethod of treating non small cell lung cancer or

GEEBbrsstola in a patient in need thereof conprising
adm ni stering an effective anount of the conpound of
any one of Claims 1 to 3. 12. A nethod of treating =
hepat il t-iAsmethod phteqafing neny el celine Senset Aigdiaklystems g patient in
(ngud\ﬁl;ere&%gﬁﬁoﬁgihg a(ﬁnin@{eriﬁ Mfé‘éﬁ'gé)ﬁﬁgﬁ{ Svhd éb?nﬂoh%an{y Bne
a patient in need thereof conprising adm nistering an
of C&ems Vo Jrount of the conpound of any one of d ains
1 to 3. 13. A pharmaceutical conposition conprising
t he conpound according to any one of Clains 1 to 3,
and alphampthoéof raaing hepaticepiralizlle, hoaran iremundaicficienry vons
i~pi. ent... 14, Llize t :
TR Bhdtis  So it AR B PR Sl ed g
en@pidfingGldministeding g SfectwethnauphEthaoepbimcadflagy one of Claims 1 to
cceptable carrier, diluent or excipient wherein the
H of said composition when diluted with aqueous
diluent is less than 4.2 and greater than 2.0. 15. The

ol ab m 4 TePaRHBRE A Fen PO Sr R gy any one

ton@mimds Oto 3, and a pharmaceutically acceptable carrier, diluent or excipient.

14. A lyophilized pharmaceutical composition comprising the compound
according to any one of Claims 1 to 3, and a pharmaceutically acceptable carrier, diluent
or excipient wherein the pH of said composition when diluted with aqueous diluent is less

than 4.2 and greater than 2.0.

15. The lyophilized pharmaceutical composition according to Claim 14 wherein

the pH is less than 3.2 and greater than 2.0.

16. The lyophilized pharmaceutical composition according to Claim 15 wherein

the pH is less than 2.8 and greater than 2.0.
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16. The | yophilized pharmaceutical conposition
according to Caim15 wherein the pHis less than 2.8

waee7gegat er than 2.0.17. A pharnaceuti cal conPCEUS$100T1070945

conprising the conpound according to any one of C ains
1 to 3, and a pharmaceutically acceptable carrier

di luent or excipient in solution wherein the pH of
said conposition is less than 4.2 and greater than

2.0. 18. The pharmaceuti cal -gmnposition according to
Caim 17 wherein the pH of said conposition is |ess
than 37.2\ plmdmgpeetatabeonivaitio c@nprisdig tihenplandaecedingdakny one
SEPRAR L OE RFER ARG ECUBE G bl AR i
2olgtior?@herein the pH of said composition is less than 4.2 and greater than 2.0.

4-[ 5- (2- Am no- et hanesul fonyl ) -i soqui nol i n-7-yl]-pheno
nonohydr ochl ori de hem hydrate in crystalline form

havi ngg.athe ﬁharmycqna‘m eomphisitfonhacdording atlbiar 1V whdréin the pH of

Isarllltd %Qrggosﬁleo% 1sS lesstthazn(g:Q a‘rridg grea]fgr'tgan 2?61.d 10. 2.

19. The pharmaceutical composition according to Claim 18 wherein the pH of

said composition is less than 2.8 and greater than 2.0.

20. 4-[5-(2-Amino-ethanesulfonyl)-isoquinolin-7-y1]-phenol monohydrochloride
hemihydrate in crystalline form having an X-ray powder diffraction pattern with intense

peaks at 26 =4.9, 14.8, and 10.2.



