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WD 2007/ 092095 PCT/ US2006/ 060911 -1 PYRI M DI NYL
BENZOTHI OPHENE COMPOUNDS BACKGROUND OF THE | NVENTI ON

w@e@rm9ki nases nodul ate a wide variety of bipCDYSDaé/060911

processes of cells, especially those that carry 5
signals fromthe cell nenbrane to intracellul ar
targets and coordi nate conpl ex cellular functions.
Many extracellular stimuli that induce cellul ar
responses to occur inside thd-cells act through
affecting protein kinases and the pathways regul at ed
by these kinases. Consequently, one or nore cellular
responses suchPESMINNNE BENZ) THE@PHENE gAMPOUNDS
differentiation, mgration, activation of
transcription faCtﬁmékGﬂaﬁ@bQﬁhﬂgﬁN&gﬁﬁéﬂwﬁ synthe3|s

regul ation of cell cycle, secretion of hornones and
cyt ok PHES Feremsrdfes” 1deé{ﬁ8tyﬁft9°é‘t%§% Rrorrst b ot's SRfc@Rrihpghat cary
$@natsdig tha tadl cheiplrark hpegaceintdr ragggte hold edogimatg tommigk ¢ellulERatipiseKlany

QfiraSMQL sisibuli 7 uilduéeraalkuuldgspaﬁ@eg loQbbSr AV ink Qzﬂsm@tmr@ﬂgh Stebi8SSotein
?(I %es andc" thi(pa‘i':hg?y% rag geg Ey t}{es kma S&)hﬁequgnﬁla (())Peoo)r( %:ngré ce'l_lﬂﬂ ée)sponses such as

C?ﬁm&ﬁﬁé\‘tﬂo@%ﬂenw%%w@@ aetevatgm Ofit@%rptlwé@foﬁsqo@%%e@slﬁ sygthesis,
(reENRtiofy &)celB:lS]de bebrbt®h b@btkotits d (htdkinGs)chemoRifd, agd hydbdan H@®blBih San be

(re%ulged by ﬁl@ée gﬁlramar gﬁngﬂvt ]ﬁarfl;@é; t)f%[lch Qtﬁgf)n’clu&%QQMtlsr e%%ﬁn%ﬁ@ S{I]&S
gromﬁh factor beta ( % z nportance of

5t ’?ﬂ%@ f)tf‘?ffr‘i?f‘t 11°F1<o\’1‘“ ? ré"d%‘?‘h’i.’al“ﬁrgal ?‘?ﬁ%‘vma@ﬁé)cf“gmtﬂﬂ“’ry
CRblined b & @umoark@bdisaitior a (XSF-Prafd iftbldukid-N@SE), &aliowih ot d el
el?éeﬂlla.‘i bl ég&%dﬁ'and%% ogjl;l&{ %Jvf%t QPR rkey). functi onal

protei hs and enzynes an erefore I's associated wit
many Reftate ’H]ip%rﬁ%fg %fé’“’teimﬁ’h?ﬁ%ﬂ"’ty TP RS S8 RO v ey hfer?be“am
pro@inikfnese ativiv evilaerdlt injabvbinalmh@ploryixtime Sipw frs@enal psitkir ar@$nzymes and
@ﬁﬁ%ﬁﬁmm%hﬁﬁﬂﬁﬁgthﬁﬁﬁm&kkd%p&Rﬁ%mmﬁbﬁ@ﬂk&mBﬁﬁ&&ﬂg%hve
rgrgag‘oa ! slp(()jrisess esg'c & al%grzcﬂ?eu ht01d ar{hfltlsgmccg?o Ic % \?tglé:t(l:ve %llrr%oengs glbease
ﬁ@%ﬁ%ll@gm@aaqry bocwlsi@?ﬁafe%@aﬂm@e ofthtiarng vl as eapfivescuinand paetrsigel
siylsdsantdoding@fife@his bbe a KEBGnGdl Skt inGlR@ithS EheyisttyGo @eN kidapeutic
E ﬁ&Q&QM%b&mggmgg%Q&én&ék&%hh&guﬂ&&ke'n kinases for

e trea human di seases. | KKbeta is a
k i nas &R &P FRYC PRI EAHRTTER GAHCSE ﬁi”é@@”i“@’fséf‘de%”s has been
pigltcthwehy Sevelprahettla (svalirgf heendischspsn Ke dxatple.tithye-ard @leeddomivedtibn of a
nglﬁbnﬁl@ EaitleetIMK&fa s@ﬂdf@lﬁly @Ud&@(ﬂﬁe%&‘entifz fothe%mjnﬁmced arthritis in rats (Tak

Pﬂtﬁb éflrt rms hléun? EZg@g?}(ig" 83’} fé% e%eha knockoug Hgthg\%q]gamn[ gq’éc s 1r1

aaﬁrqa%ﬁw% ﬁ@erééﬂokalﬁ% ﬁlﬁrqulng* ¢r pdhpsipp §10]€CP5kthat Ppmzétlve%ﬂ inflammatory
Airstakersich bR AR QORD. (TRO QD FondiddnB)od Bhé- sﬁbgﬁcﬂ%ockduKKhIG{bata this kinase is
K&Q&t& Qé'ﬂzqugcglf(lr W}’aﬁd 151519&%%6 § pgﬁﬁeﬁ% §ellL fd %5pr%rmg)r?§f %ﬁogtgms

a- | nduced i nes, or hesi on
r?ii?%idd’}‘/ exFG (h’azt aﬁ’%"“uAr?v[&P‘{?‘éE Kra’i’f‘ M’rﬁ“lk%ﬁﬁ%t IEF@“ regyigggengripheral
$ischsuaryal RA pati@ra@aPDie J Throolg RS0 hdh4030e43l Mexda S, Chang L, et al.

tisuer appkl bk ﬁevmacdfg»a;ms@fme&zmsaL@bo&mbﬁn%éﬁa@@tl&ﬁNpa
I;grlﬂ'lur)a% 803??98{2 %‘17 rB?oreov eléc’[ll('l)rg (\)/fIIIXIa)eta %r}rg 6191 cellls also tre%uce(ﬂge growth of

preventio
ﬁ%ltﬂlﬁ @f%@tewncqrr@atﬂ( FLPt et zh W <%§0A3r1|18 2&@2960616%%@0@ S ZuRfrave
&@ﬁ@a&d tRETKKbbKK {aS: inhshitsregul intedeefl @bwip @hibipdretidlr augiBent @lHo- or
ShM! 1¥cﬁ£ed @ﬁn(&:aﬂl Q(hlffefréﬁ{ c@&c&rQQl lmg- ta'pdka])ml Jt WQQJZ CanceCf %Qoé))OS Vol

L Rl O BB o e Rl e b 503 P

d&P§-40pound but not by circulating TNFa" |Inmunity,
(2003), 19:725-737). Moreover, deletion of |IKKbeta in
nmyel oid cells also reduced the growth of
colitis-associated cancer (Geten FR et al, Cell
(2004), 118:285-296). Furthernore, several groups have
denonstrated that | KKbeta kinase inhibitors can induce
cell growth inhibition and/ or augnent TNFa- or
TRAI L-i nduced cell death in different cancer cel

l'ines (Takaom et al Cinical Cancer Res., (2005), Vol
35 11:1974- 82 Hldeshlna et aI JBC (2002)
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-2 The present invention provides novel pyrimdinyl
benzot hi ophene conpounds believed to have clinical

waie@70e093 r eat nent of cancer and infl ammat ory PCHESNEE060911

t hrough inhibiting | KKbeta. BRI EF SUMVARY OF THE

I NVENTION 5 The present invention provides conpounds
of Formulal: H N(CH - R4 N1 n5 t R/INR SRzZ
R3 Formula | wherein: Rl is hydrogen, hydroxy, halo,
met hyl t hi o, ami nosul fonyl, pyrid-2-ylamno, 3 10

met hyl am nocar bonyl phenyl, -C( O NR8R9,

-(CH2) 0_1NHSO02R12, - CH2ZNHCONHR13, - NHC(O) R14, or

pyrro [Flile@reW@tﬁ%nti@mr@v@%oyeypygmﬁglylibfn&qﬂé@hw ¢ofpounds believed to have
etidiyl veeayrG@dany banceRAd inSanihy@ryQigeses thRyghrioubiting IKalbes.

cyano, (Cl-C4)alkyl, or (Cl-C4)al koxy; R3 is

hydr ogen, hal o, or net r%yl - R4 is (a) -NRO6R7 or (b)

am nonet hyl cycl ohex;ﬁR,IE p“f.Ub”éﬁRaﬁ ﬁ(HE INVENTION

2, 2, 6TgrtestrimmmiphydvpiegyernpodidnotForyulal: 15
2,2,6,6-tetranet hyl pi peri din-4-yl ¢t henyl, |

4- (Cl-4) al kyl pi peridin-4-yl, or £a) j R nyl ; wherein
(b) may be optiong tit : vvithasubstituent
sel ected fromthele Kgti ngv ofR (C2- C4) al kenyl ,
(C3-C6) cycl oal kyl , g %0, ] 1- C4) al kyl
optionally substitutled wth halo, (d- 4)al koxy, or
(C3-CB)cycloal kyl; B is hy&ogen when n is 1-7 or
hydroxy when n is 2-7; 20 R6 is hydrogen or

(Cl-C4)al kyl; R7 is sel ect E8™#'om t he group consisting
oherbiydr ogen, (Cl-C4)al kyl, piperidin-4-yl optionally
subst itisityade M dlox§, Glio, G Ak YdminoRiST jydi-yksias, Bony|

opti.onal | bsti o W - C4) 13 14
bR JHERE MR Al A ) G gy vcom o
(Prelidtppy Pigpally siptuisd vithsthyleiveatowdr bonyl optional |y
subst Rtistyedganinydioxf, Glle, @l ylalica bt €r-aatiossel y R6 and R7

al ongpW flotNQailiof LAGEN tO which they are attached
forma, rin e 25 fromthe roup. consi sti,ng of

pi per gzlf ﬂy-%g‘%ﬁ%ﬁlﬁErfqig(éq?eg%lf:yﬁgﬂqe’xyl, piperidinyl, 2,2,6,6-tetramethylpipetidin-4-yl,

22 dis ety RimiridopyreriyE -0 -Challogrinerid-4-yL, or pyrrolidinyl;

di nmet Méelrsﬁf(b)m&p Ve{ OE)@J:IBIMQ iSLm:TtillIteﬁ IWM|1 aDsl,l{lbstituent selected fromh the group consisting of
X [O-PYKI =00 | 1 el.n.the. n ay

G R by LB G S B R NG R

ok PHCkeryoalylcs3-  C6) cycl oal kyl, C(O R10, and one

t 0 t hrBEhy(IGdn Ghhaliskylor Budbstiteuent-g optional |y

(o oy AP B RN o Cdens (T3 Cayal i

(L. Oy STk eaotmsy e s g Aot pprednssst opionai

iswpbLiacrovity (C,-Cpytind. diydridiny leythemy{/dptioyptyisemaitdyits (fr§ Dilkyl pselidin3-y1

WhtloRkif subisute@ Wity AL OYoyky 2mP @By &I optibaklchagsetiyd Wihhy L Gyalkyl;

6-chi g{er%axgl}lf gf’-agd R’ along with the nitrogen to which they are attached form a ring selected

from the group consisting of piperazinyl, homopiperazinyl, 4-dimethylaminopiperidin-1-yl, 3-
dimethylaminopyrrolidin-1-yl, or hexahydro-pyrrolo[3,4-c]pyrrolyl;

wherein the ring may be optionally substituted from the group consisting of (C,-Cy)alkenyl, (Cs-
Ce)eycloalkyl, C(O)R', and one to three (C;-C.)alkyl substituents optionally substituted with hydroxy;

R® is hydrogen or (C;-Cy)alkyl;

R’ is hydrogen, (C,-Cy)alkyl, (C;-Cy)alkoxy, (C3-Cs)eycloalkyl, thiazolyl, imidazolyl, pyridyl,
phenyl optionally substituted with halo, 2-hydroxy-2-phenyl-ethyl, imidazolylethyl, 6-chloropyrid-3-
ylmethyl, or furan-2-yl-(C,-C, alkyl);
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yl methyl, or furan-2-yl-(d-C4 alkyl); WO 2007/092095
PCT/ US2006/ 060911 -3 alternatively R8 and R9 al ong

WwWoRE/0920e5 ni t rogen to which they are attached POF/DISR06/060911

het erocycle selected fromthe group consisting of

nmor phol i nyl and thiazinyl; RLO is hydrogen,

(Cl-C4)al kyl, or NHR11l; Rl11l is hydrogen or
(d-cA)alkyl; 5 Rz is (Cl-C4)alkyl,

trifluoro(Cl-C4)al kyl, benzy#; or (C3-C6)cycloal kyl ;
R13 is (C1-C4)al kyl, (C3-C6)cycloal kyl, or benzyl
optionally supstituted with (Cl-C4)al kyI hal o, or

( C1- CAyariexy; aﬂq'\fi4loilgs,wﬂé”1€8m@$)%‘9 Shigethg e attaﬁh%@fﬂ? dicwytysle
isekded fdnnid daynb con@rtindde mEholigPint dnahly substituted with
3- d| ﬁegslﬂy({r(%gg @ocgél@ygrwpr opoxy; 10 provided that
whe s pip dinyl, Rl is -C(ONR8BR9; and nis 1-7
pr OVI B‘eﬁhﬂﬁ‘ﬁf“oﬁ(q §945h y when R4 is

-am n&ﬁet(%ﬂo@lyxilt@lmex@h ConptkyRbepzyg 016Cs-Co)cycloalkyl;

tetr aﬁ‘etswl@}alﬁ}@ r(C Cﬂ&ycﬂmﬂl}l’l et lﬁ%}/&pnongfy sbstituted with (C;-C.)alkyl, halo, or
Q@q{)n?ceutl cally acceptable salt thereof. The pr esent
iNVEn rovides a nmethod of treating nmultip

nyel oﬁfalsl(% %C%ﬁ%lplp?ﬂs‘wﬁrm@ YW@thyllﬂsbe&éYMPﬂ?ﬂé%YéPﬁSﬁ@edtWhé
rRaRWEkmino2-iyeedpofoxguch treat ment an effective anount
of a Q{ﬂ!&%&h“ F%H}dlnﬁ ﬂl b((ﬁNRsﬁh?JdﬁaceU: icall Iy
accep e sal en vent i al so

pr ov ag? TR o PP AP SRR 2 A e
carpatiypippigin-4adteml st eri ng to a mammal in need of such
ﬁ%ﬁ&ﬁa@fﬁally&ﬂceﬁibie@ﬁﬁtﬁe\kef anount of a conpound of For mJI a

!I_h g r ?he g)[%:se%t 1r|1Vﬁr{/ 1§r&'I tr(l)vg:df]l 1 eglgc? ocf ?g %} ab leuglplil ?‘nl%é%r%bngarrr?a%fmal cOomprising

ta?n@laftquﬁ@to p glﬁr@réal E\él‘:erl Ofi SEﬁl? @'eag%fﬁtcaé Fffef)tﬁe anoyt ﬁi[‘.ﬁézpmpound of FormulaI or a

ooctugdaype@ptmhlanilsbeeoi. Ng to a mammal in need of such
treat m@teseﬁﬂnv@rfnf)@a@st) b%@de@ﬁ@é%ﬁbﬁ ogfeatfag &)gnpaq&m Qlﬁmmal comprising

Bt e By BB RV R T b B o0 G A Bt e
ofarpacafdaibyrgeepibhlegt thesobma in a manmal ¢ orrpr i sing
adm nirgtpekehii@edtion o PRATEL métkvd DRREAiInOkreSHT ind da@atifEfdnnan

%&%@‘S"Eg axrgmﬁ%? Pta mgnfnmﬁ m ng gsldﬁqq eacertlenﬁ %%ﬁ%ﬂ#\ a _Ishugt of Qcomgo"—l_ind of

neceut | ca present
FPfV]élﬁf ) ﬁhaa‘lla%e&}“cﬁlllyc?%eﬁ@§ %i‘ hethod of treating ov arian
cancefheipreseat inveminmedliso QOIS b Sétivg of tading giodisemi ing mugma@ comprising

mrmé Wa Hl@rﬁrgal Bfneea Uipsn:httrgagﬁ’etnmﬁ Beci®P ar&ﬁuﬁtggch&u@WBula Tora
I al or a pharmaceutically

ca(r:rrela uncth‘Fy accse%fb% S'fﬂht e§of The present invention also
provi al@svreéeanﬁwlseprowee anetrng ortisenper R ehngsr it A ppmha cqmprising
AddTREARS to 3 QarGadlPhbe8 bigeh &chHihdnt a8 tREHVE §ndu@ o oMot of Fofnula I or a
%ﬁa%gacéﬁﬁca%?&ptﬁbﬁe%%ﬁ'é‘?e% an ef f ect i ve anount of a

conpound Formul a | rmaceutically
acceplEBreEndyrior s Pré‘d?es : ‘T’Wé’d ﬁfr“@%“éﬁ’the“i“ﬁ\‘?lé ﬁ‘fhir%*d“ Hpgpnal
penvisicegmiaistrat RE thaofal inmediol g tehmarkneiihs bnagtol y@mpound of

PbaR n@}ra¥hagﬁa§e%@e§1@/ abc@ptabﬁ smmafl conpri si ng

adm ni steri of such treatment
ef f ec hie \?resent ngle 1{)n aqs]p prov1des % rrr%%hod ofgrea Pg ‘]‘.lnromc olfstruc{lve 8ulm0nary dlsease in

BREPRE @@f@tlﬁiﬂ@aﬂmlwt@a@&@ g ingeer pf spdh épagispt an gty gmount of a
PérESEA b Hoi&N bi a@Rari@dcSiBcapy O¥tbtadSalathdaoar maceut i cal

formu ITl%tpk:Qegt QB i3 Ipllagdega &QHB&HEQ fo%ulation comprising a compound of
Formula I or a pharmaceutically acceptable salt thereof, in combination with a pharmaceutically acceptable

excipient, carrier, or diluent.
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Formula | or a pharmaceutically acceptable salt
thereof, in conbination with a pharnaceutically

w@emepra e excipient, carrier, or diluent. VEIT/US2006/060911

2007/ 092095 PCT/ US2006/ 060911 -4 This invention al so
provi des the use of a conpound of Formula | or a

phar maceutically acceptable salt thereof for the

manuf acture of a medi canent for the treatnent of

cancer, in particular multiplte nyelom, colon cancer,

| arge cell lung cancer, glioblastom, and ovarian

cancer. Additionally, this invention provides a

c onp oYM ERLOFgioRiplides the B okp corepida bl Hlad af 4 npargtcediptlutspegtable
sa thereb e nie afnifaouire vS@netithnded Gor the trda@adt MBaAtceroh paRN@etultblA

%m Sion !:alﬂcep @a;gg Ee@l %JnQEanJ’é}‘ lgll:olbl% ogla w(?JVQ%aH&IO |A9(ﬂno%§19 GRY
large cel |l Tung cancer gl i obl ast oma, and ovari

an
B FEYProviEeTAL Wg’r"% pieFormpusil gr alphavl@aﬁfuflﬁpty aﬁ?eﬁt@qle(fél gthegeof for use in the
priremarent ernder ig ahmmgadp ostictipromiltiply daiginaccoogandeh Bret geb Ahnerer,
%fmbﬁ@&&&[nd ovlatin %Eetr i Pﬁiﬂﬂeﬁﬁorenﬂdlls tal i plr(Wl@és @ﬂﬁnma&ﬁ)tlcﬁraomposmon

aga t%(? trcf the treangent ()Cf cancer m pay_%cu‘l-:ar ml%tl le’ elgma co cer rﬁrﬁe ceq}{lung cancer

rran cancer Conﬁrl Sl ound
ﬁmpw# PR Fa}?ceé@@@wné B Foélpo%%.‘]’ftFOIanlé f (ééphafnﬁceuncally acceptable
conRienat ¢ombinatibit Withomer Bbre ﬁmﬂh@cemharymaﬁﬂdk Ex¢lehty carriers, or diluents.

acce ptl“lﬁsbill\%mgﬁ( Qéorﬂo%ﬁés fhe ule @f a cl)rgﬂ‘o&ld opllcom%la IU%%ac!‘tQican £c§eptable

I nvent | o rovli se C oun

I'E%trﬂ?‘?{ﬂ)fl ornhe gactgr gfraﬁlggl&aﬁﬂcﬁlt Oélfll g/eatglglg 8%{15%%1?’1%tory gléelaics in particular

triivematgst aﬂﬁf@lﬁ anid lgonfrephfietive nutmenapf disgesqrgddicarti ribis ifntiop prevides a

tc&ﬁﬁﬁrﬁﬁfﬁom@lfa I mfphaarmmnyac&btm&eﬁmok 0r AR thi @d@hlrr@ﬁt of
I?’lgrgrgas Oéy s% g%ﬂ% Parrt%cgl%lrsrheg‘rg q(h(f: aIR I 1rs1 \a/ne ﬁk?ron%to slflr}lcttllvél pﬁlnﬁ’) r[PsQas

CBHEBaRd DR YRR PRI § phﬁffnacﬁ‘mﬁ% W&’éﬁdﬂﬁ% [fqr {pe BREEHrabl e

sakthmdidnediesés, ifi piticulsehehmptdidrghrits edcirgntobabictivarfulnamneatisersy

%@%ﬁlﬁgea%omﬂoamra%hﬁuw L)parphxntagaﬁ?aﬁlpacgep@m i ﬂh&é&mmmm with one
chronlc obst ease.

PP L e P B RO U R GRE & phar maceut i cal
conpo§hevnV@m0faadfaplPE®S#@mpqumffmmﬁent of inflammatory
di seases, in particular rheumatoi gy arthri tJ, s and
chroni c obstructive pul nonary dis €H,ohprising a
conpound of Fornul 3 eutically acceptable
salt thereof ingrlcgab [ W\t h one or nore
pharmaceutical ly S M ents, carriers, or
di l uents. The invention aI sgyprovi des a conpound of
Formula Il: HN(CH 2)n; RAEBRN S 20 RFornula Il
wherein: R' is hydrogen, -®@ hydroxy, (C1-O)alkyl,
(¥ al koxy, hal o, or cyano; X is amino-,
met hy Raivhyipeen, € 0K ophropyt aimalg-(C-C:hikagdiapl @miomo- , 25
i m dazel amlnma@damlnm&yaampmwlho 1@zof1hiazl Nyl ; RS is

thl?azgﬁaanrl 0- mo E(Xl{l}?l ort 1az ylmo';: ha?]d g a: iylpl perl di n-4- yl

pi per Ezishidﬂ’giﬁlm%{ Pfélﬁ‘%elaﬂ/ substituted with one to
t hr eeRTis pigdidiakkydptigullystbsttus@ntits Conelkgf which is

%Erhzﬂﬂﬁh LﬂflonaMLthtEN1§1QHe% ltﬂge @yéj [:11% yubstl%ents one of which is optionally
rrolidln-
'g’ﬁﬂuﬁ%lr?& 3} %‘ t@%ﬂm"p}i’fc‘}‘r‘fjbrbﬁy’ﬁer azi nyl ;
h@mhlytbbmclwﬂyb hayjoBpdazipy gy rahyatogryrobl3. 4%% Qr(&aRbN‘:@aﬂztkW
provi gleddell hatwhare ms ppdrididy SR Pk pasckdi nyl, R' is -CA(X);
R*and R® are independently H or methyl; and

N’ is 1-4 provided that n’ is 1 only when R is —aminomethylcyclohexyl; or

a pharmaceutically acceptable salt thereof.



10

15

20

25

30

35

Ra and Rb are independently Hor nethyl; and N is 1-4
provided that n" is 1 only when R4' is

wo asvi7ieeees hyl cycl ohexyl ; or a pharnmaceuti cal | BCT/US2006/060911

acceptable salt thereof. WO 2007/ 092095

PCT/ US2006/ 060911 -5 DETAI LED DESCRI PTI ON OF THE

I NVENTI ON The general chemcal terns used in the
formul ae above have their usual neani ngs. For exanpl e,
the term" (G -C4)al kyl" inclddes straight chain and
branched al kyls, e.g., nmethyl, ethyl, propyl,

i sopropyl, 5 butyl, isobutyl, sec-butyl, and
tert-butyl. The term " (Cl-C4)al koxy" includes nethoxy,
et hoxy, pr opoxyDEBICEDIASORPTION U THEMIVENTION

( C3- g@) Qrbéﬁf cge%lléﬁytl:rms ﬁsg}ﬁh llﬂgﬁr%uﬁyeﬁ%\g REQ [:111¥1L usuaq:%gdln %guf"&l !ax’ample
cycl opent I cycl ohexy term

o bl P N S PBreadcn -t e F . e, rony,
ériempiyl spr @Wéﬁ‘ﬂl'te” bulyls Bisriamp &6y Falkout @rlydes mitseb erban piopoxy.
3%11@;‘51 @Rk « @Dds)ciyﬁé?atkylb HlElﬁ‘déé’clyGIOpTJﬁﬁ oty&[bﬁ?yl @'@ll)&ntyl and cyclohexyl.

TEC| §5 Cg)%ll%:gygﬁlhc\}u% S stral %t’ cPaelré ang Eta)n’cl% ﬁq?enyls c. ae.thre]ny%i Brpﬁgzgyd nds
GPPrEmsYhri iyl 150@6?’Pi”laieﬁb%?yl’l Rt Gl I ) halOC Brfydsy fluorpyggloro,
proes.emtiodonvent i on contenplates all individual

enant 'l"l%r!ﬁﬁeﬁ atggan 11%%)‘&%{&1@ %%grt%m C%OMJ 0|f F(ﬁtﬁulm c&tm F£Rast (ﬂg chiral
t he epanti ope

1I an L lgnfrs of said . oung -
CHET Uigr ngey Qﬁeé?f’ﬁf‘é@mp s Al @ pré BPHEE O hEE e‘i‘f ol ESas geures
Potherningonterserivtiaaipreimag olrid foapendsamdiegtpaeradtes clen prelierrad dinis t
@&npﬁﬁrﬂgdeOrﬁﬂﬁ%ﬁtﬁﬁﬁ%raﬁle@tfondﬁh%Eeﬁtﬁ&ﬂﬁf@i‘ sgle enhBm8t R Qlaereomers.
antl orgrtla[rs or .diaster eo e pr ar ed emsgrl nni ng

e s|11r1g FII i ainer? oer E_(:lhaseterrfzomers may pripgre 1%:émnm 1ra1 re{;a
§‘Fré‘?5@?§§ﬁébﬁ‘@ﬁ° %’e%%? R |“‘€hntqé‘i§ hificgaesy- ﬂﬁl S’ln%? ‘ﬁ‘ﬁt“?f{}eésl %Y,
tdheer®inaghg be helntd fomer:sur® by stai-ashied eanmeogaphayr chgallization
isekpied frommxtures by standard chiral

chro raphi c alllzat i on chn es, |t

Cr O R SRS g e B o 6 P L PR Sty
alventigyf aretcprable g iqyoiondis. dife cvrrmwm @ ge pesentjinygpaentajegninggy aad
Gapaibleref withafiyor ginsa@bt iforgadibied s@armama;d&foﬁfphinlﬁ@mmsaﬁﬁ@&btable
aH(Y e%dl (&n%ﬁts agfrlgh p%ggn?cglﬁlbﬂl?l cheﬁ)%ge Q%ﬁ@dﬁtgh ng a¥d (!‘0%% drg méMoEo 0 gy for

ny
R HELET CA 1oy BAESR Sp e ™ Seid N SRRSE t s Such
PHARVACEUIIG A ALYS: AROBERTALS, FELACTION ANDiUSE, OVCIE Wil -\ii2002);

QARG el hedah Qe kak, « JM&P@F’}W%C&B&M&%% V\ﬁké NKNOMYRhary

DA et S o Eesipio® et ) SR .t

(a%mlwa(bguw acgl&@gafl,c acidghyNochiRg¢ ig@ laci¢ aci| malelc acid malic-d acid,
‘nRiar.as eendtliceatid, Saddbis ] acid, d@ufchad, n@ﬁdsﬁt&&&ﬁlﬂﬁﬁdﬂcﬂd%&sphorlc acid,
%&Elglp %SMﬁ.P{ L01d6 gﬂtanm amdlt’drta‘i]lgpaldl% ra){(i. tgs§11c1a9Z7 Such salts

i nclude’ sa formed fromt aci ds: acetic
aci d, it P%‘heacerf“lﬁ“u“dé%@f Pl 536‘? ‘Hefmfﬂ}'i‘Fﬁ’ie?“Eem %f&ar“EFr ang oy gpragory
8&5%@&5 ceghindasrenr c@npagilsthye pgfetrtda Theadfolm@ingl pardgniphs desdiboru¢hreferred
aedsd, lacti C acid, maleic acid malic-d acid, malic-1
acid, rrEnd % acid, mandelic 1 acid, nesylic acid,
napadlsyllc ; oxal i ¢ aci d, phosphorlc aci d,

succi hi & 1&’@1dIGgeﬂé“M¢I?X&1fnPeém%YC| d, tartaric-d acid,

t art ae)i rridhyaced,chiand:r h@gyl i ¢ acid. Wiile all of t he
conpoyngs;g (NIR‘SIEO&&H(IIn%/l l)rp%o%ley‘ief ul in the treatnment of
cancer apd I nf 30 di seases certain classes

of coF?dehlﬁYg“’%Pe pr ef erred The fol | owi ng par agr aphs
descri be such preferred classes: a) RL is C(O NR3RO;

b) R2 is hydrogen, hydroxy, nethoxy; <¢) R3is

hydr ogen, chloro, or nmethyl;



10

15

20

25

30

35
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35 d) R4 is NRBR, piperidinyl, or pyrrolidinyl; e)
R5 is hydrogen; WD 2007/092095 PCT/ US2006/ 060911 -6

wo 200R092p%1 R7 al ong with the nitrogen to whi chP€Trey20a6/¢60911

attached form a piperazinyl optionally substituted

with one to three (Cl-C4)alkyl; g) RL is -C(O NRSR9
and is attached in the 4-position of the

benzot hi ophene, R8 is hydrogen, and R9 is

(G -C4)al kyl or (C2-C6)cyclodétkyl; 5 h) RL is
-C(ONRBR9 and is attached in the 6-position of the
benzot hi ophene, R8 is one to three (Cl-C4)alkyl

subst Pt ll}e:ﬁlflg alogg pithpge nilt@ge(l@j}yh@k‘_)hg}i tachpd form a piperazinyl optionally
(BRinCAway ele @ahrbeyC-ChakyIRL is -C(O NRBR9; R2 is

hydr og)eﬁ is %’(OjN%Slin&jlr sodgﬁﬁled 1rn§e| 4qyosn9)¥1 O%tbg&!)thloﬂ%lhe I8 is hydrogen and
peri (CI-CA4) al kylplperldln- -yl

ﬁh@f%lcﬁ?alg’ o 6)55é°¥’61f5’f1| onal I y substituted with
(Cl- ) &l 1ky¢(O)NR§< pist is ahebkd Gglers:-pofRBn afftle bRZotEiprbeng Rivis il to three
t(@.@&lﬂ&l@@@ﬁféml th\hhis@h c;)h@yoradﬁzema}tctoag}hed for m a

plpe azi.n. ional. ubstitute 67
( Cl- ) l§| % (i((?)RIE n[g 1shh§%0gen gnlsf?r %e fl mTtlﬁll IR is ﬁg{ R’, piperidinyl,
PG AR CHeORY epEroat Ry it S iy g
andlogRO R ahORGlowd wifh tHe Ri@ogeh tofbigieteytatd atditied Rrmt dy@yeradfiy@optionally
%ﬁb%tﬁﬁi&%ﬂh &3@4)&18»5 1y @hmgmp@ -BYhioy1. RNE, c&lkyl%r @3 §g)cfya&9cy1} )

| ect ed rou SISt n
Alte{qgtl é;lPﬂ 01118 Rzalo[néw%hiheﬁgltom %Bg}hgf er?ttafpe&(}rzin form%morpholmyl and
prisgpy tdni no] - pyri m di n- 4- yI } - benzo[ b] t hi ophene- 4-car bo
xyI ic J)aa(:doahp@ydssleleﬂﬁeay{hagrb@emmng by ds.aadd- mpL(mLeaethﬁp'ipeaﬂ@h -yl)-

hyl -2 i - 1 pyl.am n
pbo Ffammoiﬁ) im 4[)% I:%nzo (BE:H Jl par 0X 1c a01 P%%P 1- hgdroc(ljtp otide
%ﬁ}%ﬁ;ir[%rﬁ‘rnéféﬂylaipefﬁsﬁdry cpfﬂpﬁ%fﬁllla)épm“rﬂe ”c@n?%ﬁﬂ%%opb@e -
tcheuxﬂrce@mtlopirdwemddem/d@aﬂbnbse prepared by a variety of
procedures sorre of V\,hi ch are illustrated in the
be reco, nlzed b e of
T PRE P T ARy REN AT PSRt R T e i
fﬂbllstta@wnﬁ”g sebenivebrioyy Frenyl!l bo eccagairad édong of sigh gnliedi thitiths individual steps in
GIRMVONIAEShets k@ b Wicd tol provilibn@e q@@Pdihds bil Fafmu@IL.dRE padfeuistoRIBS L steps
é&%gd'ézd g)gg)d&cg thp gogl?(ﬁlg(g 0} Plggnu&q ?lg%‘érﬁ% up%fl th!:: gaglmlﬂr <fé‘onlpodnﬁ being

ticu

§WW§% fhs @ﬂgﬂgtcw@’o'g]fl éPdt tPﬁf@“%%%ﬁéPe S@ﬁ]amfl ﬁj@letfeél Qo {pbstituents
Ihao bden th}mlr@tﬁzd ih hhe fodorsets¢hends dd thepkat! tle sy anSoemt intended to limit the

Stéd@ﬁltg bittlliéfesﬁlt-:ﬁes nhlﬁ}yv%y bl%@ 0(@1‘:& aﬁﬂl B@Iﬂ%gatésraretisb@te(f a@cler SQNMaIG gxtractlve
c? nes or

omat(EgraPlhc or crlyséaz}bzﬁllorh téchmfluei I{]%%us d lﬁrgm tsertefrm sgltabf Mtectmgr%oup
pﬂeeﬁ getlisknerigpratenitng eirerdich tekosaderstived o Tl Ergenaf Preiecnsz @neaind
@X¥dahiashihdse”, Zhn WNE a6 WoREWOLHIA NIV, CO90r THE piy& k@bl infeatcddiass are
tis%ﬁtg@elﬁgrtégr?dardpﬁraéﬂl%eeaqd %ﬁn@ﬂoé}aphlt: Qr%r)ét?lfl%on%e%&q@@kgl e
protecting group” neans a wel nown protectlng group
such as those described in T.WG eene, "Protecting
Ghowpsouids of FRnga hmey HSyratatye ssidestribedio b follWviyschamnd  Sons,
New York, N.Y., 1991. The products and internedi ates
are isolated after standard extractive and
chr omat ographi ¢ or crystallization techniques. 30 The
conmpounds of Fornula | may be prepared as described in
the follow ng schenme. 35 40 WO 2007/ 092095
PCT/ US2006/ 060911 -7 Schene | Cl



10

15

20

25

LDA or BuLi N~ Pd (0) RL X RL B(OHz + O NR-S
B(O-iso-Pr)3 Rz S X=H,Brorl (1) R(2) (4) H4 NG

woRMN7OQHN-RA N -(~1lan R R iNI RS R / S POI/BSB0G060911

R2 (3) Rn 2-4 RR RFormula |l 5 A substituted or
unsubsti tuted benzo[ b]thi ophene is first netall ated
with butyl [ithiumfollowed by reaction with a | ower
(C1-C4) trial kyl boronate ester, such as triisopropyl
borate to produce the boronid-acid (1) upon workup.
As an alternative to butyl lithiumwhen X is hydrogen,
a 2-boronic acid internediate may be synthesized if
Rl is bromo or iodo and nef@FPsted at the 2-position
with lithiumdiisopropyl amne in THEfoIIowedggg t he
S

trial Iboron ester. Co ound (1) then und
atGada il Searuon > fuo
ar aprot|

og(f%:% (d pb oI vent

such as S1S4 di oxane wth a %2124 d| chl or opyrimi di ne (2)
at el Svat edl, Beaplerature (70-1100¢) to produce t@e

hal opyrimdine (3). The halogen at the 2 position of
hal opyri mdine (3) is then displaced by (4) or an
excess of (4), often a1) elevated tenperatgres (- 95
C), or in the pcesence of a base such as sodl—uJGH)nR

hydr jo | NeK rﬁ%@?ﬁ@ﬁ%e to e I\E@érmkga . 15
™ w ani Nes (4)gsare eiR i 8
avai bl & or,/miy be—prepased via Sodi azi de

ani neR6(3 erot ect ed am ne ndi 5pl ace®ént rBactFi@nga PN
al kyl hal i de or al kyl sul fonate substrates or 2)

redu cwsmﬁm@m RAbIGR %zoﬁl]tﬁi@ﬂm 8SirsOthetd@EONE Suthl NBLimAIIBwed by
reﬁcqlon w1th a l?wer (® 6§rflr1allq}:lb0{0na(?e est]@r suc% f trns%)rop%/l%or IS tto I]%roguce tLeeboromc acid

ranst or na
ahipee W()rkp)p ﬁ‘ﬁ%ﬁ apntgilaPuy! ldeEnryn 4 fﬁh}‘f’éiog@‘r ?)%J}ﬁ?r(tnﬁ atd 1pt§rme(¥ate may
et {yhiesizdl it H' @$®mo 618@I6 tridwetallard bilie 2gossiph aigeitpnt diifop@sll i@ in

Q“ﬁF B1GRE Q}I}g@ﬁé{ky@mo&% eQdr. (;:anaﬁl@& ?tﬁ&l%gdeifg&g %agédﬁlgll CQQ%Eplmg
ect] o

S
tréé?tllon %ﬁ]? 916%?81}1 E)uéwgg(gz(dpﬁtﬂ tnﬁ g?lftrﬁ?rgg §0 VegtrsucH Qs 1’4- d?oxane with a 2,4-
Weoryydaidiba@et deatphi¢nmhraen (YO & *Ceubrs@epiihtlpnyrimidingiye dhdhglogen
athet Joy@h O YISy Smidid (em mratsplweddss Dwdh azésne (4), then at elevated

t%l%er%g? Q ki oﬁﬂo’r ¥1 th% %lese ce 0 a%las¥ 'suckll Js so%gl'lm drlge 09 H‘Bl’um carbona)}e to produce

severa t1onal group transformations
aredepe performed. For exanple, palladiumcatalyzed
car bo ifil}elpaltlzir!Dmmeu@) agpiteer fogagpeinlty agailai oasayfd fredAcy 34 o peifum azide,

%ﬁﬁg & p&cted apl[nQ lal:erﬂqent %{tl% GQJtlkynlﬁlQly bIQﬁ@lsﬁorfm QLIBMIIatesQ)? E)@gductlve
]S | urt her

S
tarrnlg%]tl of allg}%%/%e%% etong%t ahare kno%n ﬁle a sk)l/ogldg (i:lear t? ?]né sklllefl 8 thg art of
ahﬁnrvdlny@fosnatws i tha pritveey, amve f4) By calearlrch sedoes\reinpapurdhasigeithe 1) less
GatiPd @ the Wil dBen@ilrda@iSn ds A sdedi@ary PRSEN 6:8te@d fidm Wigdc@ieht bOfiny of a

qgr!;%ldgf gr'é)lleplgn Oﬁ&ﬁﬁéﬁq kPQ W;;lylsa% rheheg %ﬁthﬁlﬁﬁd%:]sj o%geng}nca{imte?&rﬁlch can be

ormam

% Legiis e 0 (o Loy i 0423 acéf]rhédr?a‘ftivﬁ?a“tnﬁn Videdazigiof kly%rﬂgei]ﬁ‘i‘mc e rey-
t 0 belf&lis brathd, hersulesit inertrganciopsl gropriepérmangns kest 2 dspedimged. For
08k IpkiBdiudYhatalyS@ ChrboRfatih, bidh laﬁeag%ﬁte@ﬁ ! ph@m/a&m VRAGEDHRmo in
V%hazrlglg)zgvgegslzal%%ﬂ?% gs%é#gt efq{ow é‘ler kﬁoYvn eg%_er t{aﬁsl%rmatlon%I such as
@Wsjs tod]@ﬁfl@oqamm@lﬁ@ ey ﬁl‘pléqJ M@e @fd a]:qyp N aﬁo e coypfedl vith amines in the
tpRkeadcat ByalGBfof ahliraliagdnis @fdwe OMidbetskilda$a (R k@ dmides. Similarly, the
%MIHJ&B%SJIH%E Oitalé]ig ﬁiﬁc(l) &B eré Qr%%ln tOTlnge%ﬁlleﬁ% t&e a) ?OSOG g[ﬁyblekggbstrates for
introduced at a convenient point in the synthesis, or
migheripekeigred tnd ¢e B lyridctioheith hdepirdliteet stkews necessary or

3&
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desired. The skilled artisan will appreciate that the
protecting groups nay be renoved at any convenient 5

w@einn9lons t he synthesis of the conpounds of thRCPUERE6060911

i nvention. Methods for introducing and renoving

ni trogen and oxygen protecting groups are well known

in the art; see, for exanple, Geene and Wits,
Protective Goups in Oganic Synthesis, 3rd Ed., John
Wl ey and Sons, New York, Chdépter 7 (1999).

Furthernore, the skilled artisan will appreciate that

in many circunstances, the order in which noieties are

i nt r odfscEbrdipgsapyill apnrdoipie Bgnot atfpighesgpptityepieip & cagpetals opformula I
Sililepisrate @6adh ©@ontc@nditisd ettit@ed henteehpBLdsuaE. Thee Abiktas hay be
%Gdu@eg aa%o&%%%m tth?Bﬁksé BER AL Jr&é&%éh Qlﬁ th%@dlﬁ&%g 2Ry or

synt hesi zed, the st IEr;goun he rel ative
Id%fB‘?di ey kit aipe il PR Hlf“télﬁ PRESFURE Fravgs m@’lb%?ﬁ’ﬁ?vﬁf 1y cqnvenient
[pdint4n B ssiftigtpipd éa ydophrogphhaoystuineneh dVigvdopopafiicaging re(apiing
)n@n()ieﬁbi ﬂﬁb)}y@&%l}tmg— %roups iare well knovxin in the art; sleeI t)'or example Greene and Wuts,

Ir0 < Vee rZ()l(l)n;lmt rI & €518 I‘ P ile ons/Ne er
Sbeensen LA el L e ool
rﬂ,l_r)hermplﬁél?e slgllegélltlﬁﬁl iwélﬁp%qmate that in many circumstances, t! e order in which moieties are
Intrddubid $s(noli cpivein Yhephrosiphirdo)tistts ax@red @ pliicaiBe do@fAndsrbs)Forintla I can
BAAEH adaipod Y, Eljtl&ﬁlscogy(ﬁﬁd b%Qg g%t%tzeeﬁhe séalhggomﬁéuw gnld 0, reta%

ow solid is filtered, washed
é}ﬁgﬂ ftﬁisﬁlﬁbtutﬁ{r)“’l%ﬁd dried in vacuum oven over ni ght to
give the title conpound (30.6 g, 97%yield). 20
Preparation 2 Preparation 1
4- (3- Am no opr op g i perazi ne-| -carboxyl i d
tert-butyl"&EFEP enstphwtélﬁﬁﬁidéCHO‘iS’PF”?me(ID Tappjpdc
4- ( 3- besRRHQPYEHorPAREKAE) (mg s201aknDXYisbobredi@ tridhloromethane

t(@[&(f EH(} 1¥]Ig d} Cf%é golu‘tlorg'df %4 P‘ S(Qlél’% glﬁl%%gtar(e? 8&1 mggls §dlded in

%FP‘B‘BS’(‘?W P gingiey d‘ftFYéP‘fmgrfPft“(} fnmétést %"‘rye’(l%v sqligh i 1““2‘% W?h‘iﬁ‘f‘t‘ﬂl {HCL
&90 md) anddriod 0 Pacinet dvynl cagmigheto give HQitlatompdidd 40.6rOT°%) yvield). 25
anhydrous 1, 4-di oxane (40 nL) The resul tant m xture
is heated in an oil bath at 9 for 20 hours. At
anbi ent tenperature et hyl rg\%arafl ate (160 nmL) and
hal f - sat ur at &¢-‘atjiverorrs-reeeing retbaxdic adert-etyl NsHCCB)
(D28epataioh o B @-bBEEIRGYII-Hpctabife- MiadbuliEucid AdudIregani ¢ | ayer
Is s ep%%%gpmp% é@% Y&l TRYRGS ewam{)@h&n glx @agﬁ

and concentrate e 0| I's subjecte
CHPSHE S APRY SEHST ?70261‘“160& an‘h‘iﬁlé"p’@?ytﬂﬂ?é]dm\ﬂﬁ ¢ 13 DLopif-4 mmol) in
M3 dvie O dioxane (el el Oreosvwdtrh auxeire0s 188 dtimanpil bkl ad® °C Ifve 2G Hotir. eAt
ngm@ﬂémra@lﬁz eﬁﬁyl%&[alss (@b hnr fotd BQs BriratefQYR N Rlichh bicadRndBNarCO,) (120

F% aélzeld tﬁ'e leture l'She orFamc la e% is rs]%)aritedc(énre over nilaignesmm SuL éate filtered, and

P@Wﬂuﬁqﬁh Vre C@éﬁt@rls Sgufefp tﬁ?haozna@éfal{hzowbc?gge agdiehgedpyifpf Y NHg/MeOH
atttl@drolm@hade 1% foHSUdSR il todifoudd as a dark oil (4.80 g, 70% yield).

(e I0 el 1INGhoxyhid eeraCId
:ﬂi@e)rﬁ_p%ﬁtgg%zm 92‘?&6 ) pﬂ)' 898[5%{ Al 1’1:%‘1) I Cdiéﬁ ROX¥ % drous DVE

In
( DVF) S aﬁie)(z b Zrn%%‘)ﬁ? |1Sta5‘ﬁi1 fo aﬁi“i%‘? e Haraaro TFrne-
dichrbdyaichcidtr byl Geurdes. 17t minadgemhfdous IMIG@)E") (4AnL)a iy respitant
LENREE Rkl i an oaﬁoh]y:lt sacehRt rﬁroge(nl(@ Q de{ﬂ;—)At @rﬂl&i’ent temperature ethyl acetate

g%b ]:nL)z%é }g{f sgtuer% eﬁl aq lél(%(s)%) ium %qq.]:ﬁ (g (960 mquﬁ arg a'ﬂ? gtc} the leture nf'ﬁz:

SEpT IR dPeraiigd haded i Halfrﬁawt%aa%eawéia‘g‘&zoaa]ﬁée@é O‘Nzafegnesmm
(200, fivckryd, and Ednedira0d @rprovghesl thiposdidsh atreqil (8.84 & @reatld).and
Q@)%&)@J&t{ogtﬂelq3 Erﬁn(plgr&b\ﬁl 91 erellzlﬂg 1 Ealr‘t;oj(}@c &%@%@'pesté‘s a dark
oyle . Preparation of
4 (3 an1no -propyl) plpera2|ne 1-carboxylic acid
tert-butyl ester. WO 2007/092095 PCT/ US2006/ 060911 -9
Tri phenyl phosphine (2.78 g, 10.6 mmvol) is added to a
stirred solution of 4-(3-azido-propyl)-
pi perazi ne- 1-carboxylic acid tert-butyl ester (2.05 g,
7.61 nmmol) in a solution of THE (10 nlL)/acetonitrile
(30 nL)/mater (4 nL) The resultant n1xture |s stirred

AL o oy o, o,
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5 is obtained as a clear oil (1.76 g, 95%yield).
Preparation 3

wWG2@020800hoet hyl ) - hexahydr opyrrol o[ 3, 4- c] pyr r oOPEF/BSI06/060911

oxylic acid tert-butyl ester Using the nmethod of

4- (3-am nopropyl ) - pi perazi ne- 1-carboxylic acid
tert-butyl ester, the title 10 conpound is synthesized
from hexahydropyrrol o[ 3, 4-c] pyrrol e-2-carboxylic acid
tert-butyl ester. Preparatitn 4 3

- (4-1sopropyl pi perazin-1-yl)-propyl am ne (A).
Prepar ati on of

2- [ 3- fuphinxlaermbing (2 gF p et azinelligadgqdye ysHmgg yiqtion o il vaige-eoryD3
piperaire-1 Iobolic eiBeormmpEsepy.hI Pt hahdim delufeh 6t THFY|0 fdacdtonitrile
@Md/whé (Zﬁgﬁ eﬁletregultgm §1¥x'tu¥e 1sesgrre§1%r lflé 111091@ @fter (%ndel%&lﬂ)ql Qlﬂ%llbsequent

perazi ne

?YP%?‘E%PPJBW ?éltch%l ﬁli'ﬁ‘“ﬁ & “1( %Mé\%w 8‘2130812“ %ChHWBlFt?a“f B0 gt gound
1s offtaig¢dexpatver oil (1306, KieyicldThe resul tant m xture is heated
in an oil bath at 90 C for 20 hours. At anbient
tenperature, chloroform (300 n.,) and hal f-saturated
aqueous_NaC (200 nl) are 3dded to the mixture. The

or gani ¢ <21A§gf]@?th-‘fﬂ>§le>@1€6ral?yg9lé[é Fcgyrold- vy icteg iTE 8T fter
sul f atigng theinlethed @ d(3-andpre@NePaizinal edhoxylib &idoeHehe1 Giel, the @le

ler

T
provide the title conmpound as a tan oil (17.4 g, 87%
yield). (B). Preparation 8fparationd
3-(4-isopropyl pi pe,r(azbﬂ?opghplydra)mprygmbb}mlﬂae Hydr azi ne

gﬁ) %ep 4(-)r1 of720[3 1sop lppperazm ?d1) ]?Eopy@ rss) (!Ore 1% dloﬁé'ls pens i on of

pr opyM& ?@%‘i’%ﬂféhailm@e df 6ﬁé2 L POIYS dedi sgramdtipn girisopropyl-
ainbrythe U8 ¢&0 hamol anfl 4iBCbrapllthylafive (0@ LR # &) adtlydioue 1,#-Bioxane
%@0 ggﬁ&%ﬁ:sﬁl&nt@l@xt@é 1ls th@(i 1|H arﬂ;ﬂ bZt§ atGO CquPSr 24&)11@ OMf a&bleﬁ?‘temperature

G e A A B B e A
flayer ishEpatatedy drice gver nifencsipm fuilfpte, fikarddond epprgntezioh ddndrdg pif ipibjected to
teht@ndidgtapt on EREROMB ElutbSwvi@ b vaNINETUL, @Sin @ickl@Fmedbde 058, 1dpovifie the

%&e%’ﬂ%bo%(fjdg atanqﬁll 5 ! é‘y%y%? hods of

r% eraZ| n-1-yl)-propyl amne, the
f(]al ITTWW@ oig} @%"p&?%ermgﬁ Y8YRPYESIzed from an
appr opydrained s £ proommaliskyded ol ttnad jusperdien &Ad3-(4-isopropylpiperazin-1-yl)-
% ﬁﬁ%@&]&ii N@ord jﬁh@ 3.9 mHgl n(1 ()LQ ethiabbl NOBm]\)' (l"ﬁe/ résﬂﬂa%glxture is

?]ate {n%gmgbgg ll\/g 065/ a(r)xgleg; tef{plﬁ.(_)ﬁgrﬁé (;ar%ge%llar%?%!)\lr%m is added to
(Lk@mmthe Qspgnsipn 1§ @Hgsdzo @;foﬂﬂ)mpatﬁﬁgrﬁh@gon and concentration, the title
Jorfpdund 1sGbiSinddadminy (i pet BZicldy: 1- yl ) - propyl am ne  Usi ng
the met hod of
g 0 %ohfsﬁ%e{egnggﬁﬁg alip re{% g(z)rlg(l)’]pf/l%la%%lz?n 1 yri)%g)%}lfla?nr;rr]le nt}?e fol}ol\?vglg !a:rrlugels aere
INkofh8sizod ooy rrppyliajephibloadalkaddidalamid and corresponding amines:
2, 6-ci s-di methyl pi perazine as g-tan oil. Preparation
11 H,N-(CH,), —N N-R

m
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3- (3, 5-ci s-Di net hyl - 4- et hyl pi perazi n-1-yl)-propylam n
e Using the nethod of

wW@2@04090pr opyl pi perazi n-1-yl) - propyl am ne, PCT/US2006/060911

2-[3-(3,5-cis-di nethyl -pi perazin- 10
1-yl)-propyl]-isoindole-1,3-dione is prepared as a
white solid (92% yield). To a stirred solution of this
white solid (10.0 g, 33.1 nmol) in acetonitrile (120
mL) at anbient tenperature i-8¥-added formalin (27 ni,
331 mol ), the solution is allowed to stir for 10

m nut es. Sodi um cyanoborohydride (5.21 g, 82.9 mmol)

and a:eH&gmggégo(s m.) are| sequentially added,to the
react{on mxture and the resultant mixture is stirred
for s—AH—e bunantratior, t@ etr-ude
product is di ssol vied i di Ehl or oet hanle (150 1) ,

washed 15 witt h satfurat®d agueous? NaHCOB (60 Mex2),
dri edand cgncentriated, Affer chyomatographyef, siiica
gel, |eluting with 2 M NH3/CH3OH in dilchl or onet hane
0- 6% | 2- [ 3- 3, 5-ci [s- dn®t hy| - 4- net hyl pi per a&ithGLy| ) -
pr opy ]-|sowndole-1,3-ﬁ|ons I's obtalned as@.,f-an ol
(790 g, I\J/U_y;CId) IUCl l;llcd DUIULIUII Uf lhID lan
oil (7.0 g, 22 mol) in anhydrous nethanol (250 nL) is
added hydrazine (5.69 g, Prgpprptiod®d] ), the resul tant

m xture is heat ed@Gisrisanmaylpipbadidal -Atpr@plar@nd or 16 hour s
to f OO0t eGhe BB %Ello%per-gﬁﬁl %Pﬁ%?ﬁ&in@ fhe like compound is obtained

rate ter |Itrat|on and
R SaRbh Rrronr R e pE oSBT s nod ac a
tan oil (4.01 g, 97%yield). Using the nethod of
3- (4-isopropyl pi perazi n- Ipiaktipn opyl am ne, the

followi ng co r 1oy amin

N-( 2- bronnetEgﬁypﬁ§ﬁgfﬁﬂ4%%%gﬁ%§golﬁgg})ﬁgle am nes

and i giﬂlgé]feérgthg&of ? éélr]lsoaliol)yémpelﬁzm ?51) proaylam]N'HZ-t? (%czs -dimethyl-piperazin-
2603/oNG12@H8I PCHiEBOBHH0 609l sokdl( R Yi@p aFetsiind sdNaion dRihis
Mﬁne sm (ﬂ()z) gI\kSNEanN% age?bnMﬁe (_/1 Namb) at aa%nt t@&ﬁ%{%ﬂe@é a!d&:@ fo;lné'alm (27 mL,

:&Selrr?mm ﬁol%tlon? llc)w 0 stlr 'g)r & rgnrgué lsl_ onr o?}z(a oborohygrlde g 21 g, 82.9 mmol)

4nd(ag‘11h gpdlr(bggy)rﬂe@?qunylallb ']qg@lrtq H4 pgstion m@(&pe}y@@(tyqr fespltagaigfure is stirred for
taiiter Andiiry | Af@Sb@EntrBiobitre biddetprodutt iy iss6lia ar daon@ih@haged 1 HELY washed
:lfvgh ﬁmﬁ'{éﬁ d:)Jeolusﬁ\I aﬁggﬁ% &B{Zﬁdrﬁz Lnd co%?enéa?eld uxiltesjalrogifatograph¥ (5r1 silica gel,

per |

by arbiy haﬁsfsmoar%ﬁﬁowgﬁ%we bt e e i -
trenyhesoatiels- 83 -disrd Gobtaimid kyaogein (7.9TkgsTesldl t ant m xture is

al | owed, &ifedStihtlon §1@Mis £ ol QLN S22 &ln)@ i At sSnelhSho b J0@8 b & Ydded

e T e
glilsgeésutnh @hetsﬁlqungon 1@@%@%0 g)smlam thérgr A@qr rlltret@p C(glgen%% the title
yoreo@h} is oftflne B) a. tanf3il @k % @iald O f

4- (3-azi dopropyl ) - pi peridi ne-1-carboxylic acid
tert-butyl ester Methanesul fonyl ch|oride go 690 ni,

8. 92 Hittsihe eloii s PPy ISt élbpr%péﬂaﬂ’f“? B folfgwing compouids are
Srepa@ed figrd Ny 3ehromquthy pithdlimple e candipprding angees fydxeylktedzns gedil:
tert-butyl ester (1.67 g, r6~86 mml) and collidi ne

(1.27 m,, 9.61 nmmol) in anhydxus di chl oronethane (20
m.) at O C under nitrogen. The resultant mixture is
allowed to stir at 0 C for 30 mnutes, then at

anbi ent tenperature for 1.5 hours. The m xture is
directly subjected to
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15 chromat ography purification on silica gel and
eluted with MeOH in dichloronethane 0-3% to give the

wore@ylogaoes pr oduct (2.05 g). The nesyl at ed pr odRCT/US2006/060911

(0.730 g, 2.27 mmol ) is dissolved in anhydrous DVF (8
m.), followed by the addition of NaN3 (0.325 g, 5.00
mol ), and then the m xture is heated at 55 C for 18
hours. At anbient tenperature, the mxture is diluted
with di chl oronethane (40 nL)-lthen it is washed with
water (15 nL x 3). The organic |ayer is dried over
sodi um carbonate and concentrated to give the title 20

conpound (0./566, a2 \ yield). (O. Pr eparati gn of
4- ( 3- am nopr opy E% p| peri dijne- | -car boxyl [ c aC| Q

tert = but yl "St er II i pheﬂ I PIIUD III IIC \U U\)l U, 2 50
mmol) is added to a stirred sol Utinonyof
4- (3-azi do- gropyl ) 42 pi peri|di ne-1 - I|c agi d

tert-butyl gster (0.560 g,/ 2.09 mmol) Men THE (|2
m.)/CH3CN (8. m)/H20 (1 m) and the mxture ils
stirred at dnbi ent terrperclture f'% 18 hours. After
concentratidn and subsequent 25 e%r@& gr aphy
purification on silica gel|, elul\ﬁeing th 2 M NH3/ MeOH
i n di chl or orethane—06-15%thet+tte—conpound-is

obtai ned as a clear oil (0.420 9 83% yield). WO
2007/ 092095 PCT/ US2006/ 060@¥1ionl42 pPreparation 15 3
( 1 -Met hy| p‘l’r Qeqnhldjpll’()pyﬂ)-p}pkr)(hrﬁ-ﬂ {Oépl}d?(ﬁlmid’tﬁert lﬁuﬁ() gster

E eﬂ%l@tgoln Qfh.. (@Eyd?bx&p%{%l&}{(lhﬂy 1&%‘%&91%%1@ fe lbl)tyl ertép pan- | -ol.

sol Hﬂ)lbﬁﬁ” E}Fyl %ca“%ban‘% él'gg{?% “ZI“ §)|1S)a3@§$t8|saﬁfed Sfl‘m"Sl"f {(%peﬁ%“ -

grop@ 9ol (1ftp 1l ).2 jupol e abisiviut dighloemetBge (G hlat andiedyitasmgrature under

tn@tﬂ@ﬁ It KERant h@re 50 1dHeld QRrits 2 adulsome alixtu® isdirbdily §uditcted @
(ama'io gra]t)hy Burgica&ll(an OC 1?ca gqgrr; enl%g \évah&\gendt}ﬁré ? a%anag 3%0%1\% the title

P@%P@Wdésrfcﬁi“%tl W@géﬁ(ﬂylﬁlﬁ)e resul tant ni xt ure is stirred

fie)r Prepararioh eff4-(2-aAtoprb ) -pipdrides- 1 -cangdnicidad-ion esttthe cr ude

prod U%hangsm@;nﬁ%mrmgcé 60 gk GNhRIHQNBED AN Giirfed R 4-3-hydroxy-

r at
SPrag st el R s RE Sratiey “hets b wev g
o Frraphirdiows gickdpngethears (Binll) o8 “Gender aifreker | The @@Iﬂtw ltnhtw? is3pwid to
NI (CEIBOBD thifutd )] ug:h latQﬁqQéﬁEtErh@ﬁere@orl 5%uks0 TRHnMGurt B &reEt'lytsﬂlbﬁ:cted to
%ﬁ) a?o#}ggﬁ fl@ﬁono(ln 1((&%61?1 e ed w1th(l\§ OH 15 Elcqlpo%n%!mga 3 0, to give the

per| am ne.
ﬁﬁiymﬁam@ﬁ/(& 8- H]ﬁi“Fféﬁlﬁ‘F‘Bﬁ f)t 0;7??2@??7&%) ﬂdlSéOé‘feglaﬁwws DMF (8
ad),tblbedby rbuetdgatlon@sweeig (0.32he 5.0 rhrhed), and depiEUIdure i§ hqatedq &T € dor 18
anek. |A$erb§:¥1t@é#ﬂpaf§tur§ Ehe Qﬁxlture 151(5111@& m@rcasﬂ)%aae 40 mL) then it is washed with

LT SRPeEOR et di o
Naér@n $ heo ayf\rI 18 over odllugn caar Xte an %oncae‘:ntga{ed to gat%e title

e - %fgﬁ%%aﬁ@pht ha- 2- bor oni ¢ aci d (8.00 g, 44.8
mrapaﬁ[bd 01‘24,—(3 -Amlddpﬁ)b)hﬁﬁ@ﬁyrfeilmlrd(ixﬂ& at(l@ter@&lt}g estefd. 8 nmol )
in 1, Tn%h&'yl% 1%6: &)%ppg mﬂ)mn‘rfz)'i) 1s6agdea- toa stﬂé(?sofu@&%ﬂ éqgldo -propyl)-

mxture 1S a to stir under nit 9en or
SBEYRES cHRrdr @1‘1;5?5(/\5?3‘84 e PP sorPaE2n( TiI LQ/CHs%S pLgRoO
maidiny! the glixguichderdrrdd @t ambient rmpdragretor 1¥ harsr edgter corgentration sat! sibgquent

cﬁommﬁﬂy @ﬁrﬁll:a‘{lorhﬁ@ﬁl@%el' elﬂltl@é‘(’\’lﬂ v ﬂi‘tﬂimoﬁtm SfiofombiRine (i-fIS% the title
nl'lp]pund 1sA£tametgb cﬂ:ar otl go@@%g-}o g(Bl 600 nL CHC13 and 400 ni

Satura a ue ution are added to the
nlxture. The organic |ayer is separated and the
aqueous layer is further extracted with CHC13 (100
mL). The conbi ned organic |ayers are dried over sodium
sul fate (Na2sO4), filtered, and concentrated to give
a wet solid. Methylene chloride (25 nlL) and di et hyl
ether (10 nL) are added to the m xture and the 25
suspension is sonicated and filtered to give a tan
solid. The solid is then dissolved in 80 nL of warm
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di chl or onet hane and chr omat ogr aphed on silica (I SCO
Redi Sep columm, 120 g) to give the title conpound as

w@2mhioe®9sol id (6.78 g, 57%vyield). Using the PeE/Osmet60911

4- (benzo[ b] t hi ophen-2-yl)-2-chl oropyri mdine, the

foll owi ng conpounds are 30 synthesized from

t hi anapht ha- 2-boroni ¢ acid and the correspondi ng

2, 4-di chl oropyrim dines: Preparation Name 17

4- Benzo[ b] t hi ophen- 2-yl - 2- chlZ%r o- 5-f | uor opyri m di ne

18 4-Benzo[ b] t hi ophen-2-yl -2-chl oro-5-chl oropyri m di ne
19 4-Benzo[ b] t hi ophen-2-yl -2-chl oro-5-net hyl pyri m di ne
WD 2007/ 092095 PCT/ US20067" 0889115 -13 Preparation 20
4- (Benzo [b]t hi ophen-Metylpjperdiin-dnanpylanighl or opyri m di ne
gA)&l‘}gp\ﬁ]atlolnloltSrtll ngﬂq)(hg'&ngn E@i? pr&par@l M i n hexane) is added

ropwi se to a stirred ution of benzo[b thlo hene
(4. 125861 Syl e Id RGP EE S PR ¢ SPy E opglph .02
uﬁﬂémmnDmm@@@nmxﬁhéJ@@@MmmamWﬁWEa§thwm0ﬁamgw®bm@We@
taBhuBl. 1 Sodidh cyanz'&)r(ﬁ;y(frl@f[G g-ﬁg 5‘3 Thth@®Sind L4 adid (8 AL A€ uentially added to

eerr]eza % 11 1;[11t tﬂrle gr%hktee rr]eesultan mlxt e li s?lrré:(il%or f'molther Z%OIPI‘SU lA%er concentra%lon the crude

BB STYE R HEOBY T e N5e0th g sapeorgiFOf 0 mL x 2
ardayislr conssntrdibdE TheldDQe fadd)ict &tsubied O wd chrogpographh@ sﬂlﬁﬂ'@ﬂ afxt dllu@ed with 2

%Nﬁm{ @qigldicmamﬁam @%lm%@we AR ideRofol@UEH o @ /8L I at
for nknutes then at 0O for

é‘??o]%r??ér?“"é n(11 H]ﬁf{‘yé‘%pe“ & FEPTSh i s quenched with

acet i Bsigedhednethdd @ §-(epmir@GoryDmnwidipe-1-tahoryligfctdaer - 1Bty hesterutheisle
Icmposnd ispRadk@AndMotaldd & 8@l Ut i on of DDQ (7.17 g, 31.6 10
nmol ) in anhydrous THE (150 nmL) in portions at 10 T.
The m xture is stirred for 20 m nutes at 10 C before
it is concentrated to gi VEPA*®3L% solid. The solid is
then suspended i A-Bhbdbibgem-{IEOGlomhyringdid t he

sus Pgﬁéﬁe&ngz?ﬁD%Q[ﬂtioﬁ gtpe@ls AN afideh L e LALR ugﬁa@phﬁ@@ baﬁmc acid
WO &6 |8.m&i“°5i Hé @%f"?ﬁéla“dfﬂe f"h "JP 42& mgn}emio n%’é?‘ﬂ@ ?@? “é\@ 4G
Jhasesulpnigigktivglis allpiyed te @i jinder pigogeplosifsgyendelestbre pawdered [dppb]PdCl, (1.35 g,
diZﬂ;hﬂan@m&dhﬂtﬂfﬁmét&@ Tﬁ%.)eél,ﬂihn@ﬁlﬂbﬂe 1£&1hﬁfate(yz&teﬂin)an angdihtdve °C for
%yﬁ'o%% nkcf 1961%1{ t§mp%8£]}e%§ 1%](3i Cﬁﬁganﬁ thE}Er glg sg%\gteg Lqéeg)bﬁl\ﬂ%l s%l%ﬁon gre

sol |
P?dé‘btﬁ PhﬁtanB‘F? Elf orgamc layer is separated and the aqueous layer is further extracted with CHCl;

2100 BL BTovomEAacg brlg@rcdqyyes dreviried averdeditn) sulperi¥afb) filkicdphBm@entated

x&gg k %}é&lfchaf;yleqe &mg&ewm yddamhg @ther (16}HL) B a%&ﬁ anﬁel ngﬂurQInd the
Z0 0

s%s en 0r1 1VPrlnchte%and 8ltere§ %yggu fl ta]il Top(i H h%srghl 12%@ I\/% R%(} 1];1] goxrigLn g Warm

Mb@omﬁmaﬂel agd ereekragthed BW11§E(19(C6) P&¢§Fﬁ Pl 14 Eiohe Bk compound

henaof blid birogbeneg-d- car boxylic acid (3.00 g, 16.8

mmol ) in anhydrous THE (50 ni) at -78 C under
nitrogen. The resultant m xture | owed to stir for

45 m mgélge ngthod Ofé'(bellﬁ[ékl”ﬂﬂpléen Ztyl) 2§hl(§%1éla1dme {;IF Qll(a;sgﬁgﬁ?ﬂlpaunds are
tsonthgsizgd firany tiahaghthk-@-bgolidutid @d the forresponding 2,4-dichloropyrimidines:

$mg&9ap-.-cnloropyriniaine (32608 16-8 mmol ) 1n

\Irlr ouq THE ( E0 M) Aot 20T Lihon the eco letion

LA~

of e addltlon t hEPraldbiogF et S TP FEY f or

30 rPnutes 25 at - 30B@oltiherreal-ylarbprenhl¢renypeidiat ur e

Tor jgnotner 1.5 houf ]§enzo{'bc]:tﬁ5ﬂh§1 Za}qJZth&rd—S fhetﬂ}lﬂyrﬂnﬁm@a ded

tn tho ¢ ar\fl fa¥al meIIV‘Q affnr a2 MNaVEL es- nl | n\Anrl h\l
L4 LA 2 LA % T

oy
the addition of
2, 3-di chl oro-5, 6-di cyano- 1, 4- benzoqui none (4.01 g,
17.7 mol ) dissolved in THE (10 nL). The m xture is
allowed to stir for 10 mnutes before it is treated
dropwise with HJ (37% 30 nL), then the mxture is
stirred for another 1 hour. THE is evaporated off and
the m xture beconmes a suspension. The solid is
filtered off, washed with water (100 nL x 2), and then
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30 dried under vacuum The dry solid is suspended in
di chl or onet hane (45 nlL) and ethanol (5 nL) and

warioroed9f or 30 nminutes. After filtration, theP€DUSTHOG/E60911

resuspended in ether (50 nL) and the suspension is
stirred for another 30 mnutes. After filtration and
vacuum drying, the title conpound is obtained as a
yell ow solid. (2.64 g, 42%yield). (B). Preparation of
2- (5- brono- 2- chl or opyri m di ni¥4-yl)-benzo[ b] t hi ophene-4
-carboxylic acid 35 cycl opropyl am de

Di i sopropyl ethylam ne (1.19 nL, 6.82 mmol),

1-[ 3- (di net hyl am no) pr opyfjraicgehy| car bodi i mi de

hydr ochl ori de { Oie%[@]t@pheﬁ 241)- SWﬂiﬁlb)Z cla6r6byrimidine

1- hydﬁgﬁtylhﬁﬁl%&gﬂnizpkﬁhxtgxa%g@sa@d gf e n)ed @{ugon of
sequent i al PCT/ USZpO -14

gala(éldthtoghe%fz (é {ZI & }Oé dnng)a glpaélﬁ/grlolgﬂ" HB]QS 0OmL) at 78 C under mtro gen. The resultant
20lin i rllopH@stich | Bre fy i g rithd ik Yoep2 5 fdolendis bphedvévid
e BRXMIniiGiteR® b Slirred sbdfd of5-bredno2Ben TR Amibiifk (BFHLY A 1GkS1) in

dl Cg‘(l)u% ﬁ"ﬁﬁﬁiﬂrﬁr} at ggolé pLo)n thae‘::coma E‘Fon opt%e adg {T(B tﬁeas‘(:)lgtg & 1sléI ogv% dto stir at

ro en resul ) suspension Is treate
W?Oc R f% iy gy rarisme ¢0. leglmﬂ@her B nfmutepmip feactignpiipyencliggd with
@ACAid OIrD9 7] 38 11 thind), tHeSafi@d 4 rawvad ittiOresitd with b @itutibn MNDDQ §7.17 EhBe.6
rnﬁrﬁﬁ En a%dl{ﬂs)fhf’l [ 1@0 ﬂll§ nqjol‘tl%s%lqo% tTlﬂe Q{Xt‘r-illg Ilsq{lr%qﬁ)'f Mﬁne@ QQO °C

ef ore
E%TEI%B H§°“Fe§3/’éerd “1 géve éﬁ%ﬂfi?sa{é]dc e Be thwhea FWFP%& 8%% Qe 0? Ttyyznd the
mispersi@)is sprgcaigthand fikered Hpugraged qb piticat pddional70p me gldqigforings usddgo wash
a@ U@ Ukhe bayp@Ed filkiear€ QRN 0 QR GaaliC Theasylﬁlﬁﬁe AkRnded i 1r1

f (T)(’:I’?_I}[‘] }h(r%r?ét(ﬁ) I_ﬁ/ralldth gﬁer gmﬁfié leee {g‘l%)gn%llorll 1rs] somca elal c{ f?tere &0 glveqhe title

er sonication
§?IEP§@“&MF”‘WS]P i"P‘é@i%% 8% ¥H& solid is washed w t h
addi tional dichloronethane (1 nL)/diethyl ether (9 nlL)

and dried to provide the Pr%ltallogzporrpound (1.10 g, 97%

I e ar a .
3. (3(3 rﬂrg?)f 8hg£ )/rmﬁ 1rbé}/1%§en (J:tin%egl?-é lg})ﬂdl& aCédCoP/(aopropylamlde
)y ]frepbr@ttoy bt 2e(&-priomo- gjghqu(g)yqqq@n freld-proed [idfiophene-4-carboxylic acid.

4- ( 3- amyinaph @EW hh@bkRer i e adlcdaap eyl fiGedaBitdn of

%gnzﬁb]g}t%%llle 4= %1;08(%1?30 aElI(? {% 00 gqu 81%5191n an%yc@gug%r@(g mlgsdt an oil.

R %wdgéﬁrzmd%fewmsmﬁ@ Isglionest Ry B pepiEs AL G Pyl b pried:
[vakannee, toBevrrdhgotlirsyihtioly p G rrote- Z(CHlorBISIrllgI,dmd(Z 2&g, ol ] ig anhydrous
eﬁiﬁ @S@ th at 850 &t |Up5rﬁﬁ’e o%r%léﬂlt)ﬂ & ﬁle Qfdmgn @16 Qﬁcﬁon leture is stirred for 30 minutes

0] razi ne
(%I I S%pt%{eg at aFnEl{)rht R era,tu% 2for Qot 1y 1 ouri ZAcglc ﬁ%&)@ j& mL}]ls adﬂeﬁl to dtP &agtlon
200 eflst iﬁl@mﬁtfﬂhW@ b@%“ﬁtﬁ n (éﬁ 3-giclgdro-Thdicyersleft llelafﬂftmmﬂe “0lg,
NV X fntdb1Rdids@ved InlTOWEId LD THE Iim&tuﬁ\/saﬂ(ﬂ\je@th ttir folA d @ihutes before it is treated
FW %QAI;IJI ﬁEf (9’% 3&% t§eH %% %%{SJH stnq‘ézlrf(g I:ﬁ% hqu rhglp hﬁlﬂﬂev%olaﬁeg (%f and

uti ng | or onet
tegggure ba@ﬁlﬁwbwfms T 0 G HER hYIPB HEF a1 RGPk £ nd e
diddandaedcuas. Ehe Winbdlie issopendtd {nicBorgmettGdedd ymie brdethanol (5 mL) and
N‘I{e@ foBfOQIHH]EEE OIQ%J ﬁltpala&rhﬁjz fiom 1§jl%su§pgnd5cgn Sher 30 {%ﬁ) amel: glspierﬁlon is

b
étlrgg g)r anotaer 3(? Tlﬁuteis lete% Pl{ré%lon a%l(? (aguuglf?yﬁ]ng h%eqlg%com OuF(3 is obtai dled asa

perazi ne
d?ﬁogwﬁéwlge‘tzme ine (1.81 g, 14.0 mmol) in N, I\I- 25
di)neéphrydoa 6t (apiode? -(hldbopin)idin-TAgbeh @B thib et -4-aarbok ik &cid S

heabsdiftae 120 C for 48 hours. After concentration and

subsiig%sent chr omat o raph ica gel, eluti ng with |
P@%]@hrl?nﬂned Hrlll_o? %Zﬁgfq].?aln[é (dlreetli/@mm@propyl] -3-ethylcarbodiimide

[hBir(cHlorigie (Y20l B4l mr@adCl-lydrobty haatolripkofi (D490 @.Bi4ih mibolydrg seqremipy

| ]-isoindole-1,3-dione is obtained as a brown oil

(1.98 g, 45%yield).
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Hydrazine (1.10 g, 34.2 nmol ) is added to a stirred
sol ution of 2-[3-(4-benzhydryl-2,6-cis 30

walrewenippbpi per azi n- 1-yl ) - propyl ] -i soi ndol e- 1, 3pcii/u8m06/060911

(1.98 g, 4.28 nmmol ) in ethanol (70 nmL). The m xture

Is heated at 70 C for 12 hours to form a suspensi on.

At roomtenperature the mxture is filtered and the
filtrate is concentrated to give

3- (4-benzhydryl - 2, 6-ci s-di methyl - pi perazi n-1-yl ) - propy
lamne (1.02 g, 71% vyield) as an oil. 35 WO

2007/ 092095 PCT/ US2006/ 060911 -15 Preparation 24

@dleqd g2 pasetrpipepien of PE-tropatilopeyimyding- gy izaliithineheng s papgxylic acid
t(h® gnetshad) ﬁlfanh&dm(s 4&31861@[1’@@ﬁ5 ﬁhl[p @ maFénntempbrature under nitrogen. The
réél!llgant th@ﬁyplelﬂlml 1 @eateg’ W{th y%&'o@%&mnﬂejf@ fb]) ? 1384 %95@15‘ thlen t}{e! r):actlon mixture

lamne is s esi zed as_an oi

froml [.
15 aﬂ?v%ﬂl Q ftgﬁ(gﬁ Eours %heﬁagﬁlé?lgture &Fﬂlﬂ%l with dlchloromethane (5 0 mL) ls)/efore itis
Nah@L vOh [Welpr L0 sriL). (T aapypwsilayird eadiedpbith digeergrafitaet WP @b h@reensure
4o £:IPRARY ks biSse@ G 16 2G )6k QRS ORY LodBinfRrealihyers € BREh@k A1 then

Ogs%s%endeﬁ in dichlorgme];tlina{lje 0(} r(r)lL)/dlethﬁ'll eamr & %L) er somcatlo %n]d tSLF])se%ue]ﬁ ﬁltratlon
Ahe A BHIRYPPY Vet a@rﬂaﬂ%ﬁché@alét&&%ﬂ O mr ¢ s;r'-mnﬂ gigd KO:%?Vlde the
mitlg comgouad d ek, gdropw.se to a stirred solution of (4 10
car boxybenzo[ b] t hi ophen- 2- yI)boronic acid (3.63 g,

18.8 mmol ) and 2, 4- dlchloro oropyrimdine (3.00
g, 18.0 mml) in ethylene ﬂ?%&? %lnethyl ether (50 nlL)
at room t efrpreret@rrinerrderriniidired gethoxalicros terta ester Upon
Ejh e o |C onRl k;l%trﬂefh&l @f- (%ﬁjdl b%rb@ﬂﬁlperldl)ne 1- Icalrb0>(<jyhc ?‘f‘l(d tert) but(yl ester, the

I C robi s(;tri phen osphi ne) pal | adi un( 11| 0. 22
§$mmmﬁfpmgnga%%§? |¥ gne Sortlog then the reactlong

m xture is heated at 100 C overnight. The m xture is
cooled to 10 C, then 37%rkich2D nl) is added in

porL i ons t@(I @Jnmy@ry@%%g%%{hgﬁ nerdin 1 §1)- pfobﬁ@l;mtl on and
wasni

Vacuuli P v ed T g E puian S 6 nit e
dinshppenret Gahe ! €1 rhaqﬁ)@hd qiigepromfethylaggioni2 ag. 843 mfigl) ip englepus
anelorcthdiaek (ﬂ)gﬂj) R oo, e avilteh@mixture is allowed to stir overnight. After concentration

%n(ﬁsgbs qge!npcﬁl{gmg’to gragﬁgfg)% ?géé % rgu%llgq%t 2 X/J P)IT %?rglf[l ? ]:hlol?(ln%%lﬂl% nleS%

0X
Ib?né grlyla%q %sndnaerhyl -piperazine is obtamed asa Whlte solld 30 % yield).

2-( 2 oHid-Brogepbopfliphratio gy €isore, ¢ i3 hadelyil Jdddderizofrdd pdthioog herigdryl-
4'59@@9{@9@4{)&6@&11@&(‘2 gl g, G. Y%IQ(W)" aMlLo@ﬂbyqje@lyl%Qmm B DQ 14, d}ﬁmol) in NN-
g}am(etf}%getamgéh(lﬁ m%.p”{/hre irelsﬁl%ﬁt Irqn{x&l{e )}i })e§t eah Il 22(()) °be])r 4"81 ufjsh é%eé cozfcentranon
@@@Wsﬁ:q@en&‘@]‘oﬁlamm@l v's) pli—l(@,gg‘“ eblﬁ]ilgd}@t,h 2 M NH,/CH;0H in dichloromethane: 0-1%, 2
23-(4 DGO 06 G- dithdt @ R EYAL 191 Chr Pyl Risiddd le-D @8z @i dapkinddaphede-oil
?H%%pg%§%hyc acid cyclopropylanmde is synthesized

rom . . . . .
2- (2- BrirgPed 32 ¢ PlroPapyt 19fd  antard salyiod Ao BTE g et -
dincayppxayhil o)-pamildsoanidk- Cdino o8 pyHl28minpiein a8anel (WOIL).dThe mixture
(15819&@(1%27? @(;efoy 12@11)&9 to %gn B s'h@%%@% Q)Gm %ﬁlpeéature the leture 1s ﬁltered and the

- < or o-o-nNe I n- en o
i‘l}tl%é %sbz%n)%%}lfr%%%éo 1\;63 I?éy bee%ﬁ\édarrm%,gyz[y dimet e 1pigzmzl dL)t aml g 71%

cycC

gfeld) as an oil.

2-(2-chl oro-5-fluoropyrimdin-4-yl)-benzo[ b]thi ophene-
4- carboxylic acid cycl opropyl am de,

2- (2-chl or o-5-net hyl pyri m di n-4-yl)-benzo[ b] t hi ophene-
4-carboxylic acid cyclopropylamde is prepared and
isolated as a tan solid. 30 Preparation 27
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2-(2,2,6, 6-Tetranet hyl pi peri di n-4-ylidene)-ethyl am ne
Potassiumtert-butoxide (9.40 g, 83.7 mol) is

waempeymesl in THE (175 nlL), then cooled to O TPCT/US2006/060911

Cyanonet hyl - phosphoni ¢ acid di ethyl ester (16.0 g,
90.2 mmol ) is added over five mnutes. After stirring
35 for 20 mnutes, 2,2,6,6-tetranethyl pi peridin-4-one
(10.0 g, 64.4 mmol) dissolved in THE (50 nL) is added
to the reaction mxture at -¥8 T. After the addition
is conplete the cold bath is renoved. The reaction is
stirred overnight, then enough water is added to

di ssol ve any suspended saftrgrtiofhe organic |ayer is WO
2007/ 092095 PCT/ US20064068@idtpan-116-peppaiat ed and t he

aqueoﬂ&lgl tl?e){r%{hod ot 3 %Eo&)ﬁﬁﬁp@pgray\ﬁ ¥ l{[) ﬁp%gme Il(lﬁmegr{ gﬁq dﬁzepan 1-yl)-

| ayers are conbi ned, concen t he ‘resi
|p§’pyéaﬁ}“8|’ﬁ§¥“&j?75%ﬁéla°“ofﬁ’m§|“Fe héla“ @élﬁzepaéﬂ ut| ng with O- 3% 2M
NH3/ MeOH i n di chl oronethane to give 3.77 g of

(2, 2,6, 6-tetranet hyl pi perlbrgjalgnoﬂgyl i dene) - acet onitrile

( 33 / y d ljll(-)l‘ g I‘lab - CNZo 10 1| -car C dac, Clopro 1111

di ssol (%/goll ))5 N §/ rou?ylgb et t@f p(]? ﬁ} igi?%l ml_dlci/ op 8})11 0

- Pf?a@tlon%&cinY@S froropyriidid A1 e Witk PRSper - Faé@xxhﬁwd

di et hyth ag@dohedN Nag~ s bomibry(3@atld @dddeOdrifhiie ©e attd ©ntdtiorR@Ur €.
-Egﬁ)X%QAZth]thQ@ﬂen 2 y§b0¥0§1€§:¥cﬁg63agn% Stnlﬂl%l)r ﬁ@Qtt &c@l@ro@f?ﬁ&rwygmlldlﬁe (3.00

stirred fo ho action mxture is. quenched
Wi £R mok Whﬁn‘ﬁ??frc"l&&?thél\?@?&sco “&?1 at é"@%éeé“@erat%%\%? éilfrg?&“ atmosphere.
Roeed chraplasions hdditifn} §ichidrabisiirphapglghwebhianioh 14dhien(1P €28 t2i 3¢rmol) is added
S dné ﬁoﬁ@n tﬁéh g@mu&lnyxﬁr@m hedted ¥ W0 SC ovimBRIUTA @R iScoBifd 16 10NC,

%Aaerg_" % ?rﬁ is %??Eé Onsgoatc Itmijlglrllsaensul)nr %J[ﬁ ﬁRratlon arrd WasLIJnng Wlth Water

S é@é“d‘ und?hVéCUﬁza uls 8@ théy gprepded gyf Pbe%déHOWfth%q‘%TWP b,
adnivertd, A@rea.gai diigd adgdied prb¥ide 2a-gdond-Cildoayeinglired-@)-teonfbjtiebne-4-
Q&&ggngg§9%?;§§%MdflItered and concentrated to give

S Tagh A S s A 8Ny i e
Preopapydtidon 28  4- ( 2- An1noethy|)-4-nethy|piperidine- 1
- car boxi theGne@6d ol 2426 dichlotabyyitnid@St y@¥bedB] b piphend¥-@patyat dcan
{clo?rogfglfnh%b (P (I:h%?or % ﬁilloﬁgyrlﬁl;ldf 4r )Q)I b%%[@ﬂ?(&f)lleng 4- S’L‘EA g/hg'amd

PY BT P I iynﬂ“esd?ie‘bféﬂmo?d%ﬁlrl‘fr?? Q‘E’F"@yﬂ.’[m‘f“é‘f Yl %H@Vi‘hl@éﬁnéf‘ -carboxylic
4eidretl byylopraskeine 5 1 s (8¢ cddeitldnmol ) is dissolved in

THE (10 nlL) and cooled to -78 T. 2.0 M Lithium

di i sopropyl amde in THE ﬁ addg? dropw se, then

stirred for 1 hour. |odonetthane“(0.563 nL, 9.04 nmol)

i's adtfehlantimeiheyrrigie-tykbinghiprhersd-frbrylit atibayplopropHnide

col d batdhcin®ths @M ediodndubhigrihi@aaty)@zGhlihopteeh-4f @iboxqlkt acid

%gcg)blro y@dﬂlﬁ!@ ZQZ éllol? yﬂlethy-l;)pﬁmﬁlg Q%:) loegﬂ)[b[ﬂnxlgh%e cllrtc)'oxgg %p(? hed

sat ur at anmoni um chl ori d
éﬁﬁ@@ﬁ*?ﬁ?gamm?ﬂﬁgﬁ”ﬁﬁd%ﬁmﬂﬁ%ﬁloronethane " and

chr omat ogr aphed on silica gel, eluting with EtQAc in
di chl oronet hane 0-5% to g@y@mbbﬁ title conpound as a

slightly yello %

Pr epar ati on ofgﬁg%gsﬂkmnﬁﬁgﬂﬁwm% %¥?§ ﬁ%alerldlne- 1
-car bB@Eﬁ}ﬁﬁfﬂintfe”ahqt(ﬂidf PP g ﬁéf ?molblgstu@pnded in THF (175 mL), then cooled to 0 °C.
Ly Meihdiy | -pbPrhic eldidtzettd:] ederdicmar PXYol) & adied @elivé @iniditesD Nty btirring
@&E@&nn&eswm&rag&ﬂ)%q elgd:l'n A&le 90 0 ? 6Z§mmp(lhgsol!/e§ in T%I% (50 mL) is added

di ssol ved cool ed

19 PHFGHP AU *hi J%Ch PaF |‘h6 édd}“ﬂ“ THErEs s E?I‘Hf‘h 1566“3?(?%% frojtion is
isgred chdeahtcthap pwinghevatei§ 4ddad toldisfive laoyignsgentldd ealts. dhedrgagia lay is
guenched with MeOH, then stirred with saturated
Rochelle's salt until two |ayers form The two |ayers
are separated and the aqueous layer is treated with 5
N NaCH and extracted with diethyl ether. The organic

| ayers are conbi ned, concentrated, and

chr omat ogr aphed using silica gel, eluting with Et OAc
in hexanes 0-40% to give the title conpound 30
(1.27g9, 97%yield). (C. Preparation of
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To 4-hydroxynet hyl - 4- met hyl pi peri di ne-1-carboxylic
acid tert-butyl ester (1.25 g, 5.45 mmol) and

w@Eoorayaes (0. 661 L, 8.18 nmol) in di chl or omret PErES1000060911

m.) at 0 Cis added net hanesul fonyl chloride (0.593

m., 7.63 mml). After 3 hours, one additional

equi val ent of net hanesul fonyl chl oride and pyridine 35
are added. After 1 hour the reaction mxture is
concentrated, then Et OAc and!®water are added. The

organic layer is concentrated and chromatographed on
silica gel eluting with MeCH in_dichl oronet hane 0-3%
taratgl apeihe dqeeoysilayir s cEFppOUREIOLs: Bhe prgtnicderpire copltinggpoggentrated,
Aof/thyieaduel chrdiBo2eDdd 0 SIRAYE, Ry WilHR G0 BMOGHBERH in-dikHlorpmYthane to
Efv% p?;%ﬁg?ﬁ 6F&rzmethylpﬁ)eridm -4- yhdene Ia(ﬁteomltrlle éSaSr% y(l)e)l(d) ac

t er%/ "It;lfftag)ﬂve %%dfuép 1—%6 6 34 anrgl) 18 dissolved in anhydrous di %ilyl ether(lS le) cooled to
4- Gred h.8 Neghitlnf aymjruw ydniedt igibthydletirppis Fgpipidpetd tok repetiolt méxairdh @lke cold
Whih § realG‘j'egi ardd @ tre‘ackﬁbﬁ ik 8 b@fed HP184ADs. The reabtioft Suixiial (}uenched with

ed O ( add t.a um.c
?)86%_?%}\{ as evgﬂr.}og CCases. aturn%%]RocI?ell I?QS 919) is %eeél tarél ahe¥eaalfl\;3§1rr&1
figProuEly f% Shipus. 4 qqﬂléalfr“e ACYN B s red ﬂilegea&‘t% fuiged g grour. Dicthyl
dihbrsed) whddk ot @AGo At awadpetited. TheqEoB lag@ Rierabi@yweth di®yl ether

t%é)aﬂlct%ttﬁe@g%’o ik KeQmbRed craled\(ﬁvgfragad P%%E gg%&%%%d ﬁ%‘% A5 g
-?%%%iﬁdé?fa) 2,2 %%tramﬁ?}g%Fiq gﬁenS}—ethy amine. )

4- (2-am noet hyl ) -4- et hyl pi peridine- 1 -carboxylic
acid tert- butyl ester To 158@&1%&@.203 (0. 600 9)
Suspended h& noe )(Aﬁm?nﬂ‘p erldme gaertgoi 11:0901 OX uF?es{glL)

4- cyanomnet %‘gﬁtﬁ ar | c acid
{4 Fremt oy L hé’rplf(eﬂd“?éé dgcarb(.’ﬁ‘y@%d hﬁﬁb‘}wl i é BFLPREPT
et handberifii®1, Adigarbantlc acii0-r 28Uy NG 4@y ! ofi@ (28 eri) mmbhis dissolved

rrﬁﬁﬁ:t( o9t Eﬂd&o‘féﬁ% '7§ cS E' 91\/&%1@19 dﬁstréQ aﬂ’lﬁé in ﬁ‘)ﬁﬁ' fs Q&@Jhrc%%e then
and stirred ature ho

or
PusEtr bfrrufn%%i‘rﬂzrrhé“e ¢ 61"’ PLods BoY a‘}d&‘}fﬁ‘v&e P zfatrfﬁﬂ §9§{ hour. The
teplemitivremdvid apd bt reaciicp stirgdfrcndditataed and Tohragivategraphvedhed

cmh s%rurare@ emg,%lum cﬁ(l)ri& i3 rﬁm) Wbnt iz 5% (o2 MniddRcthdle, MAOH) i N
%S}Imtogra%n;on sr‘::[l ga gsr e?utlg Et[(yAec éttb(llcthforomet agp(p 5}1 go g(ve :f)i‘re tltmbmpound as

Zﬁl(gét y2elpw@Eil 1o Fnar?éf’ Wﬁlld)a p| per i din-4-yl)-ethylamne To
2B)( BReparathn 6f A 1edream@tyny-hpihyedetidien -odrbykl licdaney-vedl byd am ne
( 0. 48@ h@vhyl&peﬁénm(llc)arbbﬂll%gﬁtegt%utgll‘legter ly %etﬁgggeq (1]4@%/05 F7)§j {ng’ol) is

S S N R ST A O
gitnjop) psediled epwhk8 Aeulr28 houfhie rqeagime s Hemeh¢dgvith Me@ld e stirred with
LREFRMR AR s@@ttuath Yollay@h @t awbzb (Yo CYo sép@fattad"red thr KA1 is

reateq IwEtlil QIIG §Ia(5jl§ and tractegw P(p é’)fhy{ u I‘ o e orgaé\ 1a¥j:{s ag combtmhd concentrated,

\Rmcérﬁma‘%ﬁl?fémnﬁ é&tlcé@eltebmlrgé?% V@1 We%re@ %il”e o (efifte compound
fad7k.eredetro renmove any solids, and then concentrated

@@)arr@aratm 6 4r1§e§rargrrﬁo le®isi qlnréeqplbéad@& ﬁéarngyﬁgacﬁ te%qtyl cer

resub ted to enation_co

of ‘b 'Ilyl"réiﬁ‘ni‘jmlgr %p%“ﬁlg‘“"sbcaf?g’fyhﬁ?@r%’é’&tﬁl eij%{g tggséé mgmol) and
prrdini@ 6oy, §.18 Mih@) imilishiogmetharf (10 mb by e tCs's 4dded mothanesaiginyl yhlgrige
p(u:r 9B fnL @(133 mﬁl@l) tAver THott6l @netidxdobl @mlivﬁent dtr Qﬁtﬁz@@ﬁul‘f@nﬁl&hlorlde and pyridine

éter h¥ur thg I egc 1(r;nbrr(1)1x a% 1es Oncentrate% I'%hen c an water are aﬁdeé hl%e organic

puri b Ica ge romat og rap usin
éﬁ%@d@hﬁciﬁ@i‘t@%ﬁ cé@@atgﬂrap?:d M Mcggei er]1ut1 @t] I\%/eﬁ)H in dic loromethane 0-3% to
divett 0k onmbihame yelow oil §oD ave 240. ng of

[2-(2, 2,6, 6-tetranet hyl - pi peridin-4-yl)-ethyl]-carbam
c acid tert-butyl ester. [2-(2,2,6,6-

Tetramet hyl - pi peridin-4-yl)-ethyl]-carbamc acid
tert-butyl ester (240 ng, 0.844 mmol) is dissolved in
2:1 MeOH dichloronethane (10.5 nm) and HO (g) is
bubbl ed for 5 mnutes. After 1 hour, the reaction

m xture 30 is concentrated to give a foam (219 np).
The fO&ﬁ]IS dlssolved |n NbCH and Ioaded onto an SCX

A A 7~ 1
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concentration the title conmpound i s obtained and used
W thout further purification (138 ng). Preparation 30

W@ 2004409289Am nopr opyl ) - 4- met hyl pi peri di ne- 1- car PORYE1006/060911

acid tert-butyl ester (A). Preparation of

4- (2-cyanoacetyl ) - 4-net hyl pi peri di ne-1-carboxylic acid
tert-butyl ester WD 2007/092095 PCT/ US2006/ 060911 -18
Acetonitrile (3.07 nmL, 58.4 nmol) is added to THE (75
m). At -78 C 1.6 MBuLi in-hkexanes is slowy added.
After 15 m nutes, 4-nethyl piperidine-1,4-dicarboxylic
acid 1-text-butyl ester 4-nethyl ester (6.83 g, 26.5
pofrypargios Gt ay wam gty - rREhy{pisridine ) -cirkox did dedreédhhpwics e.

Af t er Td4-hokhes2fozyl@gutihyied-edittyBipafdinB Ncdrickylic ket radghetes@t (0.440 g,
1Z§mﬁ}ol) (I{Jg(gveﬁ %%Ms'o‘??mtﬁs a\ﬂ@e anhrpcygnglggﬂ 3t7§3é"o‘%$f Iﬁt‘i:l(hl)r Qhqulgure is

concentrated to about vol uie L)
&f‘?&‘d Qe At ddodguls ff%cn%‘ai“EfFﬁs ERIcdP g 5 1?+9§*0 gl gater. The
adahedayeos dotpentiated takpn @p in MeeH endgenndntatedagnpay giyeghedidpamepuaids a
@bWﬁau@M%@'ﬁagﬁﬁﬂ concentrated, and chronatographed

315} paratlon 0&%& amlnoe¥y1 p get}\lMlpfpﬁrldQnte% c:«lir?)oxgt 1C am(P tert- Qﬂy& %teé 0

Por onet han e conp
68% y F(é?‘ydgh/AleCB;O 60%)@1&5%% imd\ﬁte]dfi mh)_ 1( @ldqutéﬁel (5 13}L) 4- cyanomethyl 4-
nlyigpipeayiad Ratbdxyle aaie tehryphigicpe 0.2d8 § €.083InmoD disdoBacyih étiend@ ab 6L) and
t2§% FIH t@&) W 25 %@; &fe rIthlon mlxture is subjected to, 50 psi hydrogen gas and stirred at room

bR BBy s p mptost e ey o g e
donseigitedand chiamdeeyepivt GHILCOSL shitng vigh (aldé M S@llin iy in
kenahy@ahdesielhe il @mpofl.(Bo MDY vy ti on W se over 10
m nutes. The ice bath is renoved after 1 hour and
stirring is continued for 1 hour. The reaction mxture
is concentrated, then dissolved in EtOAc (50 nL) and
some MeOH. The m xture i sPrwastvedowith 1IN HO (25 nl).

Sat ur at ed aqueoqngpgkgﬁﬁgﬁiﬁ&hg§4 QC%?%%wis added and

the o

conc e:;(?? g 966 tet eéhy Ip @gr%.& 4 é/(ljilegex atlil%l%lileg r%r%?mmol) in MeOH (5 mL)
ch addstl HY ot (Wane and|SodiEe (68 miol3 8 maiol).i 140 greltydiogsh earnl, 50 bk
IactiohinRiR isa@Fa PR eChourdf theteach@ad itgd tb FeGieiid Beal @M resubjected to the
ge%ﬁghg %Mn%é ngg R}kﬂ’%m% ﬁ%%'(‘)l? ﬂuﬁ t0q1110§1§];iq)6!te rgagtlon Mg{g‘_&! 1sad]gted with

ﬂatiergwflqeg}ragel‘%qo Feg\wledml or%aslc %)ger@ ﬁltgg]% r}eilin(grz &fy 011(1Ur1d then concentrated
Rgae]p dhaeiidunis difisolved in acetic acid and resubjected to the hydrogenation conditions using 100

%g%gpaﬁéﬂﬁfﬂ@h&( aﬁ@Olﬂﬁ B}Q@)‘éém ngQVf!OGQ( %918@&9 'Iﬂe rH@ttnla }{1} pRJd&%rlSl ngﬂ easily

c acid
Eur lﬁd 8 tl%: I’%O %/ mlxtlur)e 18 Areartf‘g Hh 151 rﬁrtp §¥J di d;ar ona 1r1 él gﬂ%rg eyllane and then aurlﬁed
e f-lllica gyugk%ma@ riphy usifiga mgl(ezaugly@fqgnagq_of 2 M NH; in MeOH in dlchloromethane to
iy XL by ) 6 Attt thy bipdrip@iyicti @ -catbami€ @rdb@mtyilyi eSiera 21212,6,6-
t"[@tfa&etp};ﬂn&}gérldﬁ §é{9 reth&lfsa%“imgamd]l‘é?r bgtyl egtgr m )0 SQMm(ﬁ%/‘ g (!hs‘%l%g in2:1

| ssol ve For onet
cPHgichlpjoresthare (10 fgeboyand Y (ﬁ%ih‘é@‘ﬁ‘fdff‘&ﬁwn‘l?% Gl g (t%e f%%lon mixture
AdconcdBai§l el a)oamAf1P eg). Thefouris disdied m@&OH iagHoalg! ometn SCX 5g resin

cam. eh&odnglis iw&%héﬁ@mﬁQOH kn tﬁ@&dﬁh& g E’eib@s%@&lu{m Nﬁ\f ik RIEOHL S frer
omte atu dlne and

Eoncentsratlon etg con*poun aénﬁ:ge aSnld,I On;E/LPut %ﬁtF Purl catl(gJ [3'8 d and
stlrred for 4 hours. The reaction m xture |s dlluted
wth Et OAc and washed semewatonté mes wi th sat urat ed

Na HCCB. Trhe(S %&%@ﬁ&p‘i}l) Lt %tﬁ}l;lpt)llgeﬁdn%r L C%Ig0X91YC%Eld bﬁ%%ster

filtered and 25 concentra givé cr

4A)( Derar R 8L T C PRt RSB S TP Y R ORS “éfbﬂ’iﬂ“) a“& ’eﬁé’P‘WF‘iiu perid
ine-l-carboxylic acid tert-butyl ester. Assum ng 100%
yield,

4- (2-cyano- | - met hanesul f onyl oxyet hyl ) - 4- et hyl pi peri di
ne-1- carboxylic acid tert-butyl ester (5.47 g, 15.8
mol ) and triethylamne (11.0 nL, 79 mmol) are
dissolved in MOH (60 nL) and heated at 70 C for 1
hour and concentrated. The residue is dissolved in

Et OAc and washed with water, then concentrated and
chronatographed usi ng 10096d|chloronethane to give

e N ~ N
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mol ), 5%Rh/ A1203 (0.500 g) and 28% aqueous NH3 (1.25
nm.) are heated at 35 Cin ethanol (20 nL) and 50 psi

whyarogess gas for 18 hours. The reacti on m xt uPEI/US2006/060911

filtered through Celite(r), concentrated, and 35

chromat ographed with 0-20% (2M NH3 in MeOH) in

di chl oronethane to give the title conpound as a cl ear

oil (0.65 g, 63%yield). WO 2007/ 092095

PCT/ US2006/ 060911 -19 Prepat&ation 31 Racenmic 4-(3

-am no- 1 -hydroxypropyl)-4-nethyl pi peridine- 1
-carboxylic acid tert-butyl ester Using the nethod of

t he pﬁ@ﬁ)ﬁlfréq(? Bmnlp £8.4 mmol) is added to THF (75 mL). At-78 °C 1.6 M BuLi in hexanes is
4¢3 aaied. nop T Ofphis; Amamiphyddpiepedicdborgic add ~eabipoxyet 4-@ethyl ester

Q@éS% 26t5 %{nl:ol') Qlyst)lxeld 1@%13%55’ mLL} 1s(agﬁed (@gﬂwﬁg Afl:!er 1 hour 2.2 equivalents of 5N HCI
I OXYpro -4-nmet hyl pi peridine- 1 -carboxylic acid
‘Eed Hu%/&{jp ﬁ?f C@fion i WamQIGONR WHPFAUE P Yoo Hp grout 20 mL volume.
Ehydr(i@mtnhyd@a{ea aquetubipllivp Ehpeidd (eh mig are dddeca@amboixytei Theaqinth
tlaggrtls S t¥(l arka bef NaZSd:> rc@t@é‘i[rﬁédl éﬁ@ch?b%latographed on silica gel, eluting with 0-20%

étéAé o{or%%t ane, Ito &w{ hg Xt[s Ipomﬁ)glil,ng % 60# ylelg)z o[ b] thi ophene-
28 oo G2 ssaamwpwmlm el et ) < enio sl Hittbiten
e-6-cas b@)é}/dnd.)aeet}a)@i-rﬁjatmﬁ)kiyﬂhe esdi@kylic &€l rerr-butyl ester (6.20 g, 23.3 mmol)
%%Qﬁlg({ 19 11& plle(?l? @?l%g)dés 706 E&%@%Lﬂo&%&% 1d76 g%% Ia}{ll‘ns)l?goﬁ'tgﬁ nge (ivgrg

By heics ohef SOl 1 BB B BTSSRy B R (e M
dércaoprdopy Kiawivaen BORUES) OF) af@8matc@f ThdniQuivissadhetib my HCI (25
A Sagg@&jaqﬁe%ﬁ’sLﬂl&ﬂﬁﬂ c@llmlldé (2@ M) & l;lﬁedraﬁ(ﬁﬁct dré&ﬁlc H}l'e?(lts HHe@ O\IelsNaZSO4 then

allo m t enper atu
ﬁoonﬁentra e%..l_ }é: rei51éhg: Cﬁ: (ng(}#%lg 1§1 dlglgorome% qgl 0r1t0 a fl{lcr@[ﬁeg (I;OaL{mlﬂlraéd f0

Thrprytpereehed. WHicioholing fstiops apd P SHineoe BB Higiobgeis Wi @l e
(cﬁ}ce?mﬁatcg agaﬂﬂ];o ﬁveﬁl’(ﬂﬁﬂé c,ompound as a slightly yellow oil (5.89 g, 95% yield).

:l‘C)lPrspQIJatﬁ)Q %4&5‘ %ﬂé{ | 1prﬁe9n(?a f@&)oti}%{h 195’ %Qﬁy i&p%n&% 1Qarbolzy1% Q(Sld tert-butyl

Eige ag%ﬁz aWP‘E’ﬁ‘V% Wﬁ?yéplﬁe Hrf_cafB%Xyl? a@d NG Eﬂq &< o n) are
addedTo FEeyang-ehctorhyl)-smitedtiedlimgtl cABoxTichad rex2Buth epter @.24 g, 15.8
Afdo8 andtpn@me a8 L0 5 S2b Yy &Lsaoedmﬁﬂhﬁmﬁlahaamﬁﬂ)%m@ Es@liddd €,

maganas Qﬂ'/] chlor{EL {ZJ% 4?mg gl chl 1? A er thr(])l?rntge r%a.ctlmfl 15% orrg)lie Oe and is warmed

eres prec ered
WS TR MRt AGHr é%ﬂom ﬁFP@PFFﬁﬁ@%“Ge b?q%aleat o idigeyng feapiyrlamspt
@ethanddnBongl@RIRIdA B dddat Gadhiirel fhrayi@fisS Th réxctthh imeehredy/dited with EtOAc and
%Jﬂycpsgxglldﬁm%p\gi{hlgﬂhatéllﬁaﬁ@(t) e ngga&pl%ﬁpﬁrfe@&% a; SBh Bitered and

resul ting lidI1s su romat o

§?I1°‘?“Eaéedg§°eﬁwe CIE?G PRGN ‘Jt“ﬁha%ﬂfﬁiymﬁﬁﬁ&? e pl%“e%lﬁ% -cagogrylic acid
girnbetyllestdrs Agurgifig 1@ekd Vltld dtiatyanve trethprgbul fgyfyloxhbyt-4-mdtlgyIpiperidine-1-
CarRAM A" térébu?yles@:r &9t g':llli 8 Arz(%) Md 84)amine BESE (0778 hmd} e dissolved in

%E‘](GO u{Lﬁznfl heﬁ{e %% for(?{ll?]ur HS icorglceerptéa%eld nTh remfl ¢ is dlssolveci in %Orl]%(c) j
¢4 ‘YﬁhéYPtﬁf ‘he“W{Femf%@ﬁlzdd[“BTft‘rﬁ aplsh e 1 B~ 1!%9@?}‘!@“60 §iq o/ trans-
rel-tyovies t4etetbiperidtneH -@art®kylic acid terr-butyl ester (3.93 g, 99% yield) as a clear oil.

én)( ﬁepglla&o%@r@a le&amp%wﬁn%miraoxm %&Lrbﬁutémsgphene-

car acCl
and 19’6@ r”'r%%%ﬁ{)m meﬁ‘“ﬁﬂﬁ‘fr fpr 8’?&%%@” ‘y]c?ﬁerél 65%3‘1%
mro]),)S AR ALOA0. HI0 @)eah s’ aaubous M) (| Rsmhieethethd atss Y0n @hafig (2020) and
Bk @m@h s SRl e i, Iihsre@u@wt@é 1ednea:a trdufrerchies u&nténﬁ@ed and

?rom aphedc" Wlﬁi%%kf W %?aagerr}é F%era][}rl]ethl%cogl% g(fas 4 clear
ﬂ@éSE%é% tFidh e compound (1. 30 g, 72%vyiel d). ES+(nl z)
460 [MtH . (C). Preparation of

2-{5-nmet hyl - 2-[ 3- (4- net hyl - pi perazi n-1-yl) - propyl am no
]-pyrimdin-4-yl}- 30 benzo[ b]thi ophene-6-carboxylic
acid tri-hydrochloride 2- { 5 -Methyl-2-[3

- (4- met hyl pi perazi n-1-yl)-propyl am no] -pyrimdin-4-yl
} -benzo[ b] t hi ophene-6- carboxylic acid nmethyl ester
(1.31 g, 2.98 mml) is dissolved in nethanol (30 ni),
THE (30 nL) and water (10 niL) and lithium hydroxide
solutlon (4 6 mL of 2. O M sol ution) is added. The

o, o,
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Cfor 4.5 hours and 5 NHO (9 nL) is added in one
portion while still heating the solution. The sol ution

WO 20035980 ed to roomtenperature and the resuPCT/IH006/060911

solid is filtered and washed with nethanol. The solid
is dried at 60 Cin a vacuumoven for 4 hours to give
the title conpound (1.43 g, 97%yvyield). ES+(nfz) 426

[ MtH . WD 2007/ 092095 PCT/ US2006/ 060911 - 20

Preparation 33 Preparation of%

2-(2-chl oro-5-net hyl pyri m di n-4-yl)-benzo[ b] t hi ophene-
6-carboxylic acid nethylamde 5 Using the nethod of
Preparations (A)-(D) in Preparation3l

2- { 5rahhor @3- QﬁlrﬁO&=f(}/&0ﬂ?‘ﬁlﬁMl4Mem§iplﬁt‘Zlﬁlﬂeui -ealpbytic acid tert-butyl ester

pr Op)’bﬁﬁgtﬁé%]eﬂq%’& thgl)r arratloélli oyél (h a!ﬂ‘ﬁ%%{zl?l &Qlll)%g%ﬂ‘@ l%arG%IQde

xylic acid cyclo | am de drochlorid

eirTqutél eéte)rnélp(é G]ﬁlao E dg)ipﬁ)f(ﬁ%gél ?%la/lpfpler e-1-carboxylic a01d tert- butyl ester is
Greparad from Bz apbhrduxppiyetechg-raertdan -satiokdic ad@riepatyadsicon
34 10
2-[5-Chl oro-2-(3-pi peridi opyl anmi no) - pyri m di n-
4-yl]-benzo[ b] t hi ophene- GIE}%para 08x£I ic acid nethylam de
( A) Pr ep%rfza(f Jogy -pfthylpyrimidin-4-yl)-benzo b]thlophene 6-carboxylic acid
29.(PRpdetioh & B HDEHORYF-indhythyfimiding/d-)1 - Hoenzfidphdnbr6-oplaiieacneay! ester

boxyl B&lz@ﬂﬂhféplﬁ&tJ};Wb@chQd ﬁéﬁ;ﬁ‘&teﬁ LA d?&ﬁol)‘?i dissolved i THTE (100
|qg ene- 4

H&S@Pfl ¢ legt& 68 & %ﬁogﬁ‘i’yg’ﬁrf yf é&n&%aﬂ f W@m%?%‘?ﬂé’yl& Hp s (%%§n Lot

SY M faksinyaschdded epmiegtiatiy e yehmofitijr¢ hilophidngovdisvagn P agem

ij:raure ovéi h()lB; ThePr%a@ﬁlﬂﬁs@ﬁﬂreQ B r&dkn temperature for 1 hour) at which time 2 4 dichloro-
e imiding j s oSph?no erroce Q. Yol dalo

fi“[ fﬂfl% a{ 625]2%%1?) E‘erze_ K (d4ph¥n6%ﬁ ¥1 )‘? (1& &{6‘ ge

aral GUneR Wetﬁ? 8pg ey ’érancfP‘Hén facbeng @awwr 7c° 1&&1“&0 arcadded. The

tra@¢tion 19 bitatyd at @B Ceiur 2 lﬁyur? 2Afgy thSre0tidra@itipn dosls @ dd@bnip@at@e, water (100

%erI) ok glgﬂé&h%@l% %ﬂO@BL)QJe added. The resultmg pre01p1tate 1s ﬁltered and Washed Wlth
enz O hi O%% ene-

éraxlg/rf)meéhargzg) ga/e ?ﬁg‘? %[1 (gl ﬁ%d %} eThe (: b%tﬁcp am(i ogzﬁ alhydrous sodlum

dilfais grpcenpspireidh Weamltlre s(lig is3@icgied @cf@rrmqmp)w nyiligarehlyiftipggith

Tydhotixaxan@y( biverl)6 At addfonkio@ il eMReledobpRnd R AET total, 47% yield).
1 eresultant mxturels heated in an oil

% (ﬁ'ggﬁ&% 12 hours. roomtenperature, the

r‘ﬁ)xﬁr‘t‘i’?ré“oi“ gf Zc{éﬁiﬁ@ﬂtzr[%it“é’i‘fthélﬁ‘ﬁer@tzﬁé DRy THERIPEB G s

wagdiddlioptictierp-cdibedy ivyebid ettheeste{ 20 mL) to give a yell ow

solid A mmﬁe o%@kz GiokoS - RUSRERASH: ymbeggofzmu%éaa@tm;@c LcR methyl

Suc
G?I% g § 6 58 d]éar%{ 6E3t;am I'HS ropgﬁg mﬁ\éﬁpl eaazm (;] 0(9 gﬂ,l]é)d‘ rPrg(g) U aﬁl?xane
y@prp_éwh@@ﬂ g@(? @rforpghogrts i TFI]e g@veﬁt@levazorﬁ@]ljtp(gthe resplfipgapsidue is subjected to
CRheaRtapa bl Gka ke eldt[n)é REIS3\ NINELon m@&hl&f)rﬁéﬂuﬁﬁo /S to give the title
cy) %adele;G '7@%%19"13@2(9/2)%3 erhehl or onet hane (10 m_) 25

tron i1s trea ROI‘IIOI’]S W th

69? Pzepﬁfﬁ)m 9f& {Peﬂe‘ﬁé{l& %ﬁﬁ?&lﬁs@p&ﬁm it %?py’:iﬂalﬁ@é?mni“%ﬁ f 61h
andolglhbsegttentochnoratiogralpid on silica gel, eluting

Wi th Z-{QMM]}JNW (Mﬁl@*ﬂ/lﬁqﬂzraﬁh @Jﬂll) %%ﬁnt}ﬁ@ﬁm@ml@?{%enz@[Eﬂ@nophene 6-
u 0] I ne
carbor(ﬁlc e%y%gel_r ﬁ%l } % Arﬂnog :1.35 Vec}/ in giletga&(é ?3? g{gﬂgaﬁ Eadjd water

3@ by @ﬁé}hyplhlﬂrpxgssolutlon (46mLof2.0M solutlon) is added. The solution 1s heated at 70
[@fof £5 Kotk @id 6 NFHM®tnthy Is paded ifford béttiodh witille)stilDi@Ri@the solution. The solution is
[cpoleh IEU r&)m}%ergtur}é ldr]d the %31[11&@ 9(111[1 I ﬁéeréﬁlanmmgmgl%than% ITHeQ;olEdh?drled

s 6(32C ’8 &%Ck‘}m BT TR U - L of B U GEhemel s Car
bgxiill i ¢ acid cycl opropyl am de, the title conpound is
synt hesi zed from 6- brono-benzo[ b] t hi ophene as a tan
solid. 35 Preparation 36

[ 4- (6- Ami nonet hyl - benzo[ b] t hi ophen-2-yl)-pyrimdin-2-y
['1-[3 -(4-nmethyl-piperazin-1-yl)-propyl]-am ne
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w®@enwzo9293 hi ophene- 6-carbonitrile (9.70 g,

(A). Preparation of C benzo[b]thiophen-6-yl nethyl am ne
WO 2007/ 092095 PCT/ US2006/ 060911 -21
61. BCTsd0p6/060911
is dissolved in THE (400 nm.) and cooled to O0-5 T.
Li t hi um al um num hydride (183 nL of 1.0 Msolution in
THF) is added dropw se over 30 m nutes and the
reaction is stirred for 20 hours while warnming to 25
T. The reaction is cooled wi#h an ice bath and water
(6.94 nL) is slowy added followed by 15% sodi um
hydr oxi de (6.94 nlL) and water (20.83 nlL). The 5
resulting precipitate is filtered and washed with
diethyl ether. The filtratr@aak®nédncentrated to give
the tb&ﬂaﬁmon%%%fﬂ&g S%th yﬁBldQM }%%gnzg[b] hlog)lﬁnelfﬁcagoxyﬁ;a{fh
yi el d). . Preparation of

W%li?flff] t h| ophen 6 yI rret hyI car bam c acid tert-butyl
est e¥singBe neib¢dy] Rriraeirneir)-6Y yl 2- felldry-P-Bnit-meth{lpe8an-dy)-47. 8
mp}lla)mlﬂoﬁpya}nﬁlﬁlod-}y}ecgnzb[@]thT(Jf)Enﬁ( 4@&)0%3 acﬁragzlogﬂ.opylatnﬁlé trrl@@&t)dﬁioride,
rcgr%&)%%dels sg/%ﬂgmﬁ:d g(’)m g §r{>rﬁ0 benzotbi/thlﬂafnene as a?an soh@ fter

rrin ours, e so I's renoved. 10 The
resultlng resi due is dissolved in dichloromet hane and
t he solvent is evapor at ederéperagpnv€ a pale yellow solid
( 8 20[5 @hlm@ QO@ ﬁ/ beﬁhlg)l 'yl_plc)]g‘}lamme &H&hﬁﬁh ﬂrﬂeng(_f[b]thiophene-6-carb0xylic acid
| oropyri m di n-4-vyl en% b] t hi ophen- 6-yl net hy
I] carban1c acid tert-but ‘er
B@h&@%@@ﬁhﬂ@%ﬁéﬁm@qy@Wéﬂhybﬂ@aﬂﬁammGWé@wUﬂﬂé@@d@ﬂwymﬂe
est er Uik 1@ n@ihodlo3 2.8, Mioaop}irlﬁnddli-éﬁﬁ)me&q@]tﬂldﬂhenelﬁca%bﬁh& a0

cyolog 813%811(10 Qhe%ﬁe com%pu%(ﬁs ﬁynthe-ézgeld Ifr§ Q Q Br%gy lbenzo[)bzf}fn(éphfgne asa tan sghd

um diis
&) Rigpren P2 Aot <32°1Pe“dm SO FBIRY; Pyralﬁ%ﬂn %/ “HEP PR EipPa TR e-6-
icgbeaylic @vbabtityem@é oM y warm to room tenperature over

t Wo h@@rénmomsyl)rp%meQraarboaylh%taad zEr?thﬂEsteF(@%% 5 GHREH RLdAELo «

(st&“re% glsp nsmg ag ZéZ ?_:_h]ﬁqwjopyrlml(thn 4-y1)- genzo [A]t 10p%ene %I;:aorlPothjc ragl({j mertllylamlde

10.40'¢, I @(1@)1 ammﬂommmﬂéw 2p-f peelhie (388 hiydioPnez Gonl) at
w8l tgmperatfrathdd@eiubigeh. (ht JesuBMEhiaki@ is(hdobed il oil Kdih 6300 *AWDI2 hours. At
@(ggl %%g‘%%@tl}% %ﬂ*&;?é‘i?&oﬁce&u%éd ﬁhthgfesugan?sof\}i g\gisl#}l k)vglpc)ieth@f 6%161‘ (20 mL)

eaction IS
ARG YHIRE sofidh aTé‘f obh's gg1eRied ' A gonetee ésdnlt)tf"l?ged('iy th\‘i\ﬁf“éfswe
(2ddDOn vflujethylpiBned @l Theld).andTHHd (dinkt Thegeshlgntexlow adutierdis wirtdor 2 hours.
chineabREQRBY 1’8 %@@essaﬂﬂéjcnidb ol d@.&‘o‘iv%d @MROR YE Ble/(ﬁJh%Q)metﬂﬁ@(lo mL)

rar? the 81§ut1§eis treatefl ortl ns H} NeLE({)I%Z t)?g({]mggg%p%%%% Df%/er concientratlon
taWéultS?qthnEChm@@?mW sifich gef 2 luggng vOB H Y NEFHcOH mw@sthaml 0%,
(B Elchmiell isoBBinddRy GlYlow] Mid.26 o FX)id 49B% EFAG-AD 4@ °@fand 446 ('C1)
({I%Jr #2- [ 3- (4- net hyl pi perazi n-1-yl)-propyl am no] - pyrimd
AE yl }-benzo[ b] t hi ophen-6- 25 yl nmethyl)-carbam c

a(:| d tert-butyl ester A m xture of

[ 2- (2-chl oropyri m di n-4- ybdpada@n2®d[ b] t hi ophen- 6-yl net hy

1] - Cafzt@-mﬂgro-@-%Jet@iylﬁ}@ﬁlkhnbl%)%lenzo[Qjﬁﬁogl[en 631 ﬂerp]g)hn ayl%thm )

and ;I' slr%% t}a: meEO(P of g%g%chln’i yrlmld}/n 4 eyfl)Pbenzo thfoghe %4 ?]ar 0)8/110 aCLTih
wlovrewﬂamilds tl?eélﬁw@@%wm Zeld érgm Ertreme-bengp{pljpienbeng b 2l solid.
chromat ography on silica gel, eluting with 2.0 M
NHB/NBOH in CHClS 0-10% ﬁa)&Q% gin the title conpound
36 g, 70% 3 ield)., ESt(mz) 497 [MH . (E).
Pl[4e(6 éfnéﬂo 1 Belnzo[b thiopheri-2-yl)-pyrimidin-2 yl]-[3-(4-methyl-piperazin-T-yl)-propyl]-amine
[(&)- Fr&aayvn nigiretfeiplthitmenzald}yhniophen- 2- yl ) - pyri m di n- 2-y
[]1-[3-(4-nmethyl-piperazin-1- yl)-propyl]-amne (2-
{2-[3 -(4-Met hyl pi perazi n-1-yl)-propyl an no]
-pyrimdin-4-yl} -benzo [b]thiophen-6-ylnethyl)-
carbamc acid tert-butyl ester (1.36 g, 2.74 mmol ) is
di ssolved in dichloronmethane (20 nL) and TFA (3.2 35
m.) is added. After stirring for 20 hours, methanol is
added and the m xture is passed through an SCX
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colum. After eluting with nethanol to renove the
salts, 20% 2.0 M NH3/ MeOH)/Et OAC is used to elute WO

wWQeB70292095 PCT/ US2006/ 060911 -22 t he produckCmismhe/060911

is then passed through a 15 g silica gel colum using

t he same solvent system The title conpound is

obtai ned as a yellow solid (0.73 g, 68%yield).

ES+(nmlz) 397 [ MtH]. Preparation 37 5

[ 4- (6- Ami nonet hyl benzo[ b] t hi-®phen- 2-yl ) -5-chl or opyri m

di n-2-yl]-[3-(4-nethyl pi perazin-1-yl)-propyl]- am ne

(A). Preparation of

2- (2, BengilghiohersSyrenitel (179 2.91-) BevyofitiveHindpii é19@ mBLagdgopied to
011i°¢ riiithiém Tomiaum KAride(1SHhubi 10M efutiG-iCTHan 8 belbzdmiphisophenainutes
(aZd: tt?eaeaalon é Qtlrr‘!ed mlhgm%‘i.ie &J?[rﬁnh?tg P{ QpYﬂeP&l&%ﬂ £ C&)I:LQ wﬂl an %e bath and

S O Al A R e 53 SO (it T st (083 ). T
hepting neditikEfs dttided|dyerpsheheth degylkthemiblic)ilidie opmicgeataivegive 11Q title
PR Ss a cdIBRsdbh X4 14 rgQSZ‘i/o§1eﬁj: iEsx(@Q) kppv+3.hours and then

?lge? R ardtton of benz%éj{lh%/o hen-6- glkrte \{carb.amlc dl“zler%u (ﬁjeo room

ure els ena t(‘J\]r245-

t ri chPerdpyers:- @er‘i@th(’lgmiew ¥ e 86 HTHWSFOIV"@H RETRG g and di
(ouyildicark@Bre (BOE,)3.5 thndl) is DidgI( ditg hemgligp hoiph it eglvent is removed.

fTﬁJ Iésqgigg}gsld(lélls (ﬁgolgad m%wglarOMlle) an@tﬂéjsopéhlt 1% @\g‘%OHL% 0 g)ve a pale yellow
2.51 nmol) and the resultant m xture

cetate

gld(%?lo ?46&1$d6 reflux for 18 hours. Upon cooling to
r(@ofmptlretwpefr[é@tfhleropyrlhémrﬁWOtberrléb]ihypl@mﬁr(zlenfbylhqalé@niﬂmﬂeqﬁ-b%l
regduced pressure, extracted fromwater (100 rrL) W th

di chl g rﬂjthloﬁq 1-6 g'lmet%(yl cagbalalc agl%[er]-pu?yl e(:;%p(g qg 8 m ? dlfsglved in

extracts

VHE(1§0 ghrged C@?éedé%ﬂ? dC (Tlsopwpﬁﬁofa‘erﬁ%m%)rli?d@d r@%l]t“é_“idubél“hlulin s

sigsprgatede sontiai(Ftnhyol 2. e¥Mhantiof) 20D thaiedcti@richiifwell toslelf whidn to room
Mmgovkn@o fohuls | e RQIRAURH B Brodn &Ih&mmkz& b0 O brflch time 2,4-

tlasentpots) { et B eRRo i Ry 6oy  irmsp
pﬁjgammmﬂd fepiaid(L§A the. .23 miyeh g s umlsirbHeAe B oA okiont i added.
isd rHE@tldh heedime tda ocho@f at 70 °C. After the reaction solution is cooled to 25 °C, water (100 mL)

(iszad 'Il[h%mgxére%&i%ﬂeﬂlg%[cﬂgrl Igeé}%n%!ld) the%!-( Fa?[yelrca nIQiJed p1¥1g ﬂe%]tlgg

I N- am Cc acl
Y s SWV} to graphpen Sthlcat 361661181%1’?51 cihexarsy Pyt He &) g?’é e title
feorapown@ €1(42 g B8% yield). ES+(m/z) 376 (*Cl) and 378 (*Cl) [M+H].
%)Clk}!: tQ)QMir (Q [f@ lgj(énmélrhy)f) p}t@z@rplzﬂi &Jp}/l@thlg(mﬂﬁﬂlﬁdlrﬁzl QQB&Q{H]tBlBﬂth 6-
h car g,ml a01d tert ut gdp A et hy Prperazi ne and

S S S g ES+ mz) 427 (35Cl) and 429
( 37C1)X Ir[l)“m:q.ﬂf [2- (2—5111((r@)lr1m11bp é—wlé-beagq[b@tﬁo@ﬁn -6-ylmethyl]-carbamic acid fert-butyl
[eder (1647 @rrion @FBY 4y I DeMDAPI]) b McophipRnde Y B9 g, 56EHhOriODYEieMS
Inﬁ? 1rs] reﬁw%(li 1]0r ih%urg 41"116 JEREJE‘% kegi 'Qeg [uﬁ%ﬂe [rlzmaue:YS salbjegt%@tpyllr(]ma%gpaﬂﬂ9 on

ressure vessel

Zlhfaﬁelc‘im‘%grvﬁthé 0(\@\1 ?3@4695%%% 0p18 ( d2 ?ti‘f“mlthe;}’lﬂﬁ i?FIB‘W‘l & Zﬁy

yicldmEdi(m<) 47 M+Hbenzo[ b] t hi ophene- 6-carbonitrile (6.23

QE) %arﬁloml %ramﬁ&ﬁ&ﬁypbe%[bﬁhl&pge% 2%)pyrm'1v@£]2"ylﬁ @Q@-m&iﬂ) p@eﬁ‘gm 1-
Nl ckel (2.5 nmL). The m xture is hydrogenated at

6 pro i"F8F 12 hours, filtered and concentrated 30

u nder <2r {érﬁﬁa@é@thblplé%@mrléfD-prPhﬁéarrri@%witnidﬁg‘-yg}chwzp[élﬂmpée@étywwyb-

icitbaviatagitl refr-BAQ edtde )1 38 0d. 7@ Xinb1RiE ﬂladeld&bhldﬂoﬁhhyd (@hlheatd TFA (3.2

(H%RIQ a(ﬁied) Afte-:l;gt 1&%&1@@1%&5 ln%%@r{ol 1L ?ﬁld@g%ﬁllﬂﬁeln%glﬁé 19pa§s:§E tilrr%qualg &X

extract
Ly ’i‘ﬁ%f g ah gehemy) Ié’rfe“?‘%e ‘Eeo*ﬁlifezﬂf PRy PAG t?él%?ﬂ el
pressure and subj ected to chromatographic
purification on silica gel, eluting wwth 7:2.5:0.5
Et OAc/ MeOH/ Et 3N i n di chl oronet hane: 0-100% to give
the crude material as a m xture of products (3.53 Q).
This material is subjected to reverse phase 35
purification, 10-25%0.1% TFA in CH3CN/ 0. 1% TFA in
water on a Cl18 Synmetry columm, to yield a vyellow
solid (2.55 g). This solid is dissolved in 2.5 N NaCH
(100 mL) and extracted wi th dichl oronet hane
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WD 2007/ 092095 PCT/ US2006/ 060911 -23 (3 x 100 ni).
The organic |layers are concentrated to afford the

wao paoreowespound as a yellow solid (808 ng, 13PeTUs10a§/060911

ESt(mz) 431 ("d) and 433 (37Cl) [M+H]. Preparation

38 5

4- ( 6- Bronobenzo[ b] t hi ophen-2-yl)-2,5-di chl oropyrimdin

e A solution of 6-bronobenzo[b]thiophene (5.00 g,

23.5 nmmol) in THE (50 nmL) is?cooled to -70 C. Lithium

di i sopropylam de (12.9 nL, 2Msolution in

hept ane/ THF/ et hyl benzene, 25.8 mmol) i s added

dheafaticsdichipden tpsseq ek & 1 apiics dekeolinkising Be fage @iV weem-t e title

watipdirkl @ obtamidd AP Al Yr B g8 yRidY MS+(mEmot herHl.m xture i s

added 2,4,5-trichl oropyrimdi ne (4 31 g, 23.5 mol), 2

NNaZCCB(236m_ 47.2 mol ), 1' 10

bi s(di phenyl phosphi no)fer]?“c’?&ré??é% 651 ng, 1.17 mmol)

afe e-palnpadiyirerbhiopeet-al-&cil@@rinmgyn-2-11]-BF4-metpligpeana L -yi-brepyl]-

m xture is heated to refl ux,higr 21 hours Upon cool i ng
5.00m t enp the Xt u ated

R PoTich SEREE Sl Gy R LD By Ba SRR 00 )

with d9eh? Grsesep hféﬁéanek@nzxthlm@gqel(ﬂ_%S ganfd mrEYgnd triisopropylborate (10.4

VeGHihgHos Bl TOIF ol@ih an@dd Bihkm AOpréphhmidddes €00 9REbn in

ngpgiﬁg}i"}%/e ﬁ)gn"z']e% ?5 ﬁﬁlﬁ%cﬁéﬂ&@@& r% %?xgt&n (ill% 1>{U§é|j,lg gt?rgd for hours and

pressure rown SO

AT Bl ﬁl"éiVlysV@H‘i‘ - QE 2P rﬂ‘i“étfrI‘R?Tatu@t Fl‘étf‘le Tlﬁterelsﬁlﬂ adﬁ‘i‘}& 45
fuichibrepyedidino(9pP @v(. dmm@lheNNaz@CDe(S@:mnp@Umubl)alsl Ais(ipightiphosphino)-
QJHQ(%E (§ @ é QS 1(11@1‘10@@1’1(&)&113&%1(@])’&0@&@&5 63 mgp 13 ﬁ%ﬁo@taﬁcgﬁé r%&taﬂt mixture is

a]t ?ﬁ) re%u)h or ll%%oursl )Up%l ycoollrr;ﬁ tQ room ﬁm%re]ture[ §1e r(l ﬁture is, CHHCfntratedeuP(gzrz i
ﬁedg_c.e(i,prgssum ng%g}eil fronyytes d 00 rg]s)wvﬁ@ dighfpeomganh Gk 26¢ mL) The combmed
4relufic-cRif 08RO REZ Ofala] indér eipivedpredsuppli yield &eight sold (O3 70y Thie BAidd infaterial
& s%rlzugt%d 1¥1 Idl%tllﬁ ge]Q ZG@IHBQMG&:&O &Xﬁ&e%%{leé;grgpowdqm hght&)elge solid (14.8

ronob enzo hi ophene and 1 sol ated as a sol’l
Fgrgéfféﬁegi ion 40 [ 4-(6- Aminobenzo [b]thiophen-2-yl)-5
.(lﬁﬂeﬂrd;])yl’gtp)y pfi 2AG5 dlilgre- Z{Sy(H }neth{lﬁperazm 1-yD)-propylamino]-pyrimidin-4-yl1}-
Béréo[mlo%}ﬁéhem L p@eAgN- 1-yl ) - pr Opy| ] amne ( A)

r epa at1 on n Q
R i
@@ﬁ%@ﬁﬁ@ﬁ]@ﬁ@mptm )rférbirricsac@ teg butglfstg thqﬂtﬁﬂo)npound is synthesized from 2-(2,5-
tdichi&§rdtibian 2 yl)beaiopRiagednone)paitricacd LEARAhoptd@y Y2mghylfhe®@ne and

"@JQJe()asaJoh& Esbdm% Qb?‘t%%z@@g%ﬁhwng)fe”ocene (1.3 g,

[) diumtert & 2_mol )
<?? vordshe @ PR Bt S 1°P?Wélm%§&r>&ﬂém4 i s

avaporazied-yAndritlheine esi due i s chronat ographed on
Si | i Cﬁlto a%lreb}stlr.b AgseMd %ﬁbddj(ﬁﬁlomﬂmm&@%erﬁzﬂl G 1Bpylaift®)pyrimidin-

t benzo i gnene g %bomél% ilzlo/é)r%mog) aé tic i101d925(m hﬁMeOH (508 mL) and

ar enz O
tRélflegf I\B“tljflﬁ 5 né@t "g)'e m}xtulrﬁ 1§(ltygfp@naﬁfi at 60 psi 0r 12 hours, filtered and concentrated
benzejub] plisop Meerehiyd @inmisiesofvid 3 3atg,(208 mBBmdexdicled with diethyl ether

iOO ey tThcgaHmlgeﬁlls @alycq %rbl%%@&) H=( 12 w§155 IgNaOPﬂ'(%d thrm lw)th (ﬁc‘ﬂgromethane 2x

%me ¥h§ t] ’ig?‘nllcg%gr f'of nc%atfgfd’ﬂ% regjéeél PFEE end S%’J e%?ﬂé%)%lfoﬁ‘%t%aphw
anrdicttieonsigie edupdutipswiti i 20 a8 YredphBE LD m dehlpiooghaggef-100%, to give
Qle Wtudih@hted] tidd nEtEAG ploflucl @%a Be $hiPmADWis stiecte@io YeRerdcPRise

fJ ca% ?d’%%b‘l@ ﬁ% aCPP EIQ/W]% QFA in :!a'terSO% a %18 S‘}Sfr%%%txicgllmqg, fo yl%l% a

[yz‘éotv IERIEb TE;S 1F1§:‘1*S?)‘XF|‘1 i > MOALQA0 ke ST Vi Biblerrethane
6-yl]-carbamc acid tert-butyl ester WO 2007/092095

PCT/ US2006/ 060911 - 24 Benzo[ b] t hi ophen-6-yl - carbam c
acid tert-butyl ester (1.06 g, 4.30 nmol) is dissolved
in THE (40

ﬁt ure
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m.) and cooled to -78 T. Lithiumdiisopropylam ne
solution (8.5 nL of 2.0 Msolution) and

wao eio7eeeedpyl borate (6.0 nl, 26 mMmol) are addePCT/Ukm®06/060911

reaction is stirred at -78 C for 90 m nutes before the
cooling bath is renoved. After stirring for three

hours, 2,4-dichloro-5-nethylpyrimdine (0.74 g, 4.5 5
nol ), 1,1 -bis(di phenyl phosphi no) ferrocene (120 ng,
0.220 nmol ), palladium (I1) -2cetate (50.4 ng, 0.220
mol ), and sodi um carbonate (9.5 nL of 2.0 N sol ution)
are added. The reaction is heated at 70 C for 20

o0 mLAfTpereapinlay ofs @i 6nraaiiied ¢l afferf Batifegorepgid gt yellwa%id (808 me,
weth eield) E9Qnmla)1 (°sh addBd’’Cclivenm xture is extracted

wi t h di chl oronet hane and the extracts are evaporat ed.
The resulting solid is chronatographed on silica gel,
eluting with EtOAc in hexdf&8i%8>500, to give the title
conpound as a#4yebrbowhersdblihgpie®2-3122.grdiclk@egyrinti@iney i el d) .

( D) Rrs&lﬂﬁﬁ @‘ftéjb%ﬂlo&i‘lzo[b]thlophene (5.00 g, 23.5 mmol) in THF (50 mL) is cooled to -70 °C.

(L%huim dnsop d)PMamA(?e 1‘? ngl_bZI\;ITse ? lf’] F aneﬂ%ﬂ?ﬁt@/ e?{z)erqe gr %Pn)d) %ﬁ}kf’] c?

enzo hen car ba
g@p‘&lsetOéqu? mglatf:swpd Gpigpre jg a ﬁ(% to W@mé@f room temperature overmght To the
[hi2en(ris glddap s -ubhimmebyayldpy i3nk,ds. Amdely b NNa£0zf.OihL A7 pphen 1,1

@1lepﬂlenﬁ1§15Qﬁm§@rr(@&k gstBrt17 thHl))éLd ;ﬁﬁ?ahﬁ&(lﬁ Qed (285 mgol 875an1) and

nmo perazi ne
s e L A S e
4&letresiueed presSog. vrerpdied ffrgm patero\e ahl erid dicleaomeaghgiedirel 5P gil) and 10%
mt)ﬁﬂﬁﬁl&gﬁéﬁﬁﬁ@ﬂx o0 mS} |Tilﬁﬂmb1@5ﬁ lorgan&' ekttabthg@e dhdeirated LQldelMedliced
ressure 0 a rown soli e%rﬂ r%‘ %sor&ca ! L an
C)_lld @ h(} @ h d@ 8 § Otefig% /SJ ypeithég](?OO%i %

soli
(ﬁﬁirezi)w mmde [hwlq]compeef s ali‘rg‘eﬁlai”&i"il%ﬁﬁ s T v

[ 4- (6-am nobenzo[ b] t hi ophen-2-yl)-5-met hyl pyri m di n-2-
yl]-[3-(4- nethylplpera2|nﬁgamML39propyl] am ne 20

(2 { i.p m no
R s TR T RS 2R S )L A0S

aC| d Veretthemgthyd of g6ttaamopzoB3thigphera2- 862 ndialoyoryrignidifie skeditle e d

icéinpdia Bls @knesid fadorén@bdiko)»]Bidghent A iso(ad 48 sokl) | S added.

The solution is stirred for 20 hours before addi ng

met hanol . The mi xture is passed through an SCX

colum. After eluting w tHMBiR&hol , 20% of 2.0 M

NF3/5-We@hbeha b Bt @AE-2H9- Sseliptrionids]- UtE3-(4- -hehypipoadrct-ywhdipgliamine

%) ﬁr&e@nogt;fb@m{m%@%@gmg@ silica gel eluting with

0
?hg t|tt%£%gﬁg%m%§mgéﬂmmp97¢ g&f h@égﬁkaozgwM?6g91s
yqn@]),dr}s(dltgggplld(nﬁqc%)ne)gfgl’cydlun{((}wi}q]z 2, OFSP élplalf) ét1| quﬁdllzbg_nylphosphmo)ferrocene
fei. PLL. B GkinbB1Ramd sodidih @ﬂ)bytbil({é (BBigA1 12 mmol) in toluene is refluxed for 20 hours. The

{sgfve[lé egel})l)rgtgcpané' ﬂlé r% smﬁlgg LIQ(Q{aQ)F XAh&%ﬁq Flﬁgoemtm tlﬂ ﬁ%l@lr%egua%%])a give

[tj}egé)%‘o -0-81%/51:&{ gfg {II‘;};yzeid) am no propy -am
2B)( Rgpraighh offvhrov[Gipnopliendd dicmbatioptiy e efdb] t hi ophene- 4- car
boxy!l iGni@&d (qb&yo@]ﬁpghgpwlmeqﬁss o BUSRS meiegnut@&carbonm .65¢,

%2 { mihglz:and &mgl? Eagfr%%m(rl?nqu% g42 X ml)lqoqbe?ﬁl*o([iég) 111 s?geq%(g?%hours agolvent

box
chworﬁEb anq 1§e rpsdigyit ehptostpRbesien ﬁlb%@ realtﬂww@h ﬁﬁor\h in hexanes 0-40%, to
eyehopr opypbaitsie@rovl 0il0.5nd, 8%dyfeld. Mol ) in the presence
?(fl) P[}Lp[a\l-at%h l)f%? F% c919r¥ |5 %aﬁ%{)}%%dﬁh% )%30‘ &hﬁHmphe;]rz le aeld tert-butyl
am nopr opyl ) 5 et ylcarbo i1
ﬁ?ﬂrochlorlde (3.34 g, 17. 4 mmol ), and 1
- hydr oxybenzotriazole (2.33 g, 17.2 mol) for 20
hours. Water (20 nL) is then added, and after stirring
for 20 minutes, the mxture is filtered, and dried. WO
2007/ 092095 PCT/ US2006/ 060911 -25 The obtained solid
I's suspended in dichloromethane (50 nmL), stirred for 2
hours, filtered, and dried to provide the title
compound (5.60 g, 999%.
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(B). Preparation of
2-[2-(3-am nopropyl am no) - 5-chl oropyri m di n-4-yl ] - benz

wW@pRwyphoephene- 4- car boxylic acid cycl opropyl areTESH06060911

stirred suspension of
2-(2,5-dichloropyrimdin-4-yl)-benzo[ b] thi ophene-4-car
boxylic acid cyclopropylamde (5.59 g, 15.3 nmmol) in

1. 4-di oxane (60 nlL), (3-am no-propyl)-carbamc acid
tert-butyl ester (2.70 nmL, 269 ng, 15.5 nmol) in

N, N- di i sopropyl et hyl am ne (5.20 nL, 3.86 g, 29.9 muol)

is heated at 97 C for 120 hours. The m xture is then
cool e aeng%b]@@@]qq-f-élﬁﬁw agig @i;t-bwuemr Ecf6 i 43A mmol) is dissolved in THF (40
diLgdnk etoraret rean eLitib2@iisoprbpylamint dotueinedly mar @ tsoiidnfand
%l&)F\LS&[bQII}@ 6%%e26(n%nog) a1% §ddga-i"he réagn g G rrg(gat 1Q-PhHQY Im%tes before the

| oro-
68}’811%‘6? BSOS ﬁéﬁ‘rﬁ‘fﬂ“g BehFb BT SRR PR (O &i'n-
200]) 8 i -pies§liphomyiphysbhino tlardoaeri 120 rag - gP O trenod).phlatliyth (Tle scptetr (50.4 me,
(05261{;}11@), an®@Uim caldohase ﬁb nhe Bmgi Blu@on( Ao aa&d Orhe RaB6h lméd)at 70 °C
e n . et hano a eat

3? %a“ﬁ e%%%‘gﬁﬁﬁm"(“ 10" RS °°§%‘$‘° ?ﬁ? rﬁ“’sr( u r e T QEQ w3 ed 8"
IG@@PW dighdorgpshpng and-fig éxuﬁ‘i‘%@[fed’i’aé"r?‘%d Threppuldesspleds C%“Gma“?gl‘f@l??ﬂ
tsieRer dtive veith Bque thcks MSEh wkiithiaetdor(ipdGhdAd ) yellofvi sbitder. B d, 20%

ﬁhed VVI th H2O (60 nL), dichloronethane (60 nL), and

t h dri de the titl
ottt o3 bt S e T SRl v ©
mq@(élr]th@pwﬁ - @ﬁdlﬁrb@?@}q trebugrtsdr
{3-] 5A@M@J@fzél@(:lﬁm&y&bt@m{ymmha@r)laalmp@adhmphlaeaapc&banl} acid fert-
kmgl R&Q gﬂZ% ()3{;'5 )n];_nelyarnld lrl‘n(3da 1r10pr01x/1) 4 mrr%h}rfl;())ll)erazﬁe @QYg 2% mmall;nnqﬁ

fl"[‘a?e REE ﬁ%’fﬁﬁdéﬁﬁﬁ ROHP )5 1S (RO BT gprisdppsilica
efla]utit voip h.e WeNHLAVeOH irbidskigloin@haaci- B %Cy Olbt@plflﬁply tambudéasaSQ0w
Wi (0]&3%478%%id9 Elsﬂ(,,gy) ghhangnet hane (30 nl) is treated

B ot d gty Rl S A Ry SHE R A g

20 rprdseimee of N, N- d| i sopropyl et hyl am ne (0.220 nL, 163
g,  1@26-Mumpk)[3-(“lmdhSppiretnnyshaip nepfiop Py dindtyl} -benzo[b]thiophen-6-
gh %La%ﬁ 9(9 rd fl‘l lmn% gs?er @59 £ 9%9 {mg(gl 19@51?((1%%91 d%%rf%éﬂ%?el (gr\qBJ a)ld TFA

enzotrliazo
2%78%@;18 égdedrﬁ Be spiptop dfpstérep &r %OH“élﬁS ttﬁf"feggdé‘@ mgih¢opl. The mixture is passed
dirgbil SoKetivanéfi¢ 8Qingrlv)th mditiahd, 80% e 2 OWaSTREd:ORi it FIOMIO1¢BOclute
Mle hroa@NehicH ks @Jellf'éﬁLom%t% g}%ﬁedc)ﬁ Qidita, ,eluéug Qicels b mlm;/@le@ﬁ Qvi de

é’é %r%r%eg]a%ehl lg‘r ht(é%]lveéhe t1fq%/ omod%rrlcﬁai é}/eﬁ 011 rT%Xm%O?% ?l(ng§+ C(;g/rz)0397
Aol } - pi peri di ne-| -carboxyl ic acid tert-butyl 25
ester (700 ng, 92% . A stirred m xture of this
i nt er rredi at e (695 rTg, 1. 18 k), i n dichlor orret hane
room t enperature with

rFtpj’“drfo‘ 0‘7%”‘}‘1‘6 &?‘%{3 [Srﬂlé)“’rﬁ RELFogORE P HReN- b&%ﬂ@&ﬁ’?%?é B2

under reduced pressur eamagigrosuibinest ed to
C(lzlf OBt QG ARNIs thﬂ%ﬁytdnfaﬁw-ygmergg[b]ﬁliobﬁeﬁe& cgl%l)xyhceal:lﬂ t:}lcfaﬂopylamlde

HUREL S e e o

F:qn@b Hrdipplprgipethpge (100 mL) is treated at room temperature with cyclopropylamme (1.20mL, 17.3

2m{oB jrBhelpreahdcof D PYiisbsTbpelictyldningl(3.60 ALYE2hoop heBaehBdntitobopD-3-
%{ﬂﬁcaﬁm(‘ﬁﬁﬁ(}g g%lyolfﬂl&ldé(% ISQg qyé?llmg(ﬁf %ﬁylh go%nzotglélle (2 33 g, 17.2 mmol) for

benzo hene
§%’P°ms1 ‘Hﬁtefé%‘) B Fhﬁ?r%"éﬁﬂ i SPrﬁ?gof]bfr%% Hlé“l‘f%e 16“@” B ferg and drcd.
mol) in dry DVF (234 nL) is added copper iodide
(8.90 g, 46.9 mmol,), followed by the addition of
sodi um et hoxi de (30% in MeOH, 176 35 ni, 938 mmol)
at room tenperature under nitrogen atnosphere. The
m xture is heated at 100 C for 2 hours and cooled to
roomtenperature. Water (400 nL) is added and the
m xture is extracted with diethyl ether (4 x 200 nL).
Organic layers are washed with cooled water (3 x 75
m.), saturated aqueous sodlunlmo 2007/092095

I 1 1SS ASosesesA A ~ o~ e A NN N |
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(B). Preparation of
7- met hoxybenzo[ b] t hi ophene- 4-car boxylic acid

weh@spymrdus oxychloride (7.1 ni, 76.7 mmol) i BCHUS®A6/060911

dropwi se to a cooled dry DV (13.2 nL, 5 170.4 mol)
at such rate that the tenperature does not exceed 5 C
After 30 mnutes at this tenperature, a solution of
7- met hoxybenzo[ b] t hi ophene (7.00 g, 42.6 mml) in dry
DVMF (2 nlL) is added dropw se?5>-The stirring continues
at 5 Cfor 30 mnutes and at roomtenperature for 45
m nutes. Afterward, the mxture is heated to 117 C
d h%bbtaﬁ@]ﬁol'altis s%en@dfir&}ich@roﬁ@bﬁn%(,b' 0 réldcﬁti]éqg f(tr é h@]@; ﬁltﬁrﬁ@j and dried to
meuitd ted tilz @ehpwind B.6@g, sohut i on of sodium acetate (62 Q)
I(]Q) I\[I\Q)Erlgtg){l &%QQ (Ser)rropra-;gﬁmﬁl?%%lllt)I]o?ﬂmmn)&t}}ﬂ rbglzgg]glrﬁ)g%lﬁ]elalpcgm%gxyhc
a%ﬁ/céflgpr‘ﬁ?dém%shed with cooled water (5 x 100 nl),

sat ur asedd asueou st 24 tichinr@nodin-¢e)-(cb®0 ltrbhene-4-drpoadic acid

(cm&%)am&g ¢.soenee mnmatq ed-diold h@(é@lﬁud(e aﬂmt ﬁrBﬂy@JcarlLaﬁllc acid rert-butyl
_?é‘tle 2. 7'0 mg e ns lol ]\TF%S n ]\(]\l/'] (glsoap?i)% %eth amin g ?‘ 3t89 g, gb ymrli)l) is heated

hox hene de “as
goV "Qdfm( 1@ EP“@ Ttﬁ 8UHYA ‘?ﬂ‘)co"le‘l}ﬁ’ r%f’nétf“ilpf’liaté‘iﬁ d§‘61’d0’fnfl élﬁhl%?methane (120
tnh g filddevasediviat dhlprbdet@ng? x 757mID, apddied to plﬁw&qe{deBEro(Q@O

MOpﬂog/lc%%MIyoerﬁqgﬁjg)p@n 5 9!) ﬁrﬂﬂl p;lang&ﬁ }u:gﬁ)amlc acid fert-butyl ester

g
%Da njﬁ]‘:é eﬁvﬁlﬁﬁ: @%P & %§f {npi?léla L%pa?({] d7lg mfﬁlaﬁ?}g 2§ mL) ai%treated with
Wé F’ﬂuequsféfp (18 pdvool! the mBEred hpaddgt 14016 &4t tThemintug fsuirem cdoksd to

Giovil i@l @etadi) qﬁe‘ﬁ&hemm NS (ﬁa&lﬂ fifRddt WaHad tvish H,0 @R dicMbréohtthane

, ,.and
o S T2 g%ef“’ B e B TS o
WalsHaarRn e ingEgine e Begic md 3- [%%HOEPr‘b(f‘ &Y Oaraw@&a@w&odu um
oblz@blihgighef-3OOpymitn)din-2ehdned]-{rddyiS@4)s and concentr at ed.
ReSI dugusbeﬁmmki @Qi ﬁlqnogirag&mqmow &Qr()grmlﬂ Q%n&@mopmné 4

éar?;)éyhtc ﬁCédS (:ty?%(? pfoRYlamy %6%0% Hq\éval ggrenglol d]tc orgnaeltharazg f&) i3 tregateg %té(b?m
yamg¢refyre Wik pipegsiinm ! ¢ eivpeoxdic aridmonp-fye-be@ eftgr (349 me. &4 ometsin fe
P& SN, M—Busopﬁfpgfletﬁylefrﬂlﬂet(f ab DN 63 rad) 1 ﬂdﬁihdl)l, e g] &lethgﬂanan(@robﬁ) 3-

%B&%&b@(ﬁgnde E}ﬁ:ocﬁlmdg()zm%g 71 iS%ﬂ!_o'}) an(%L%mﬁggn? %Eo‘filet t'/q rrlngoLfZI mﬁnol)

rm
ed w1th Hz (30

&t bpuie FhpBRyE rséhe‘é%}iuﬁd i défhl"l‘?%e“@“es(éﬂ i tFife‘b?vas
ahL), s@igictpyihariione ), @Rl dedrd provAD 493-fFrvblbip-4i(hcydpryop kb a (RS
M%&]ﬁlo@gﬂi@ 91) @rlmﬁ@lb%a!n@ﬁ] 19£py1@ar@1¥153){ﬂ Illﬁehallleqmal()(;lx?hc]acﬁr;ert butyl

3?’]% 70(?]'8? 92le)ka tlrrgd 1inlsxturse tolf tr 1F lél am}e%ate (Ié%)inrrllrﬁ,t %%tqnerr%l) ?ﬁcﬁgggmetﬁme 25
il tigatsd pteoomdkimeratyre wigh gééﬂp%ﬁ@ﬁ(@ 2 lgfrs. The mixture is then concentrated under
2cd(2d BesdikeCdal Qbe@yld doltlrafhiybu}ifichtiod On silica gel, eluting with 2 M NHy/MeOH
TRENRXYOENZ 94 bt B'pl%%eenﬁk%ﬂe coﬁl?d'ut?@(%wn% Css@%éﬁ) (1.36 g,

6.53 mmol) in dry g C "The resultant

m xture is vvarrred to O C and the stirri ng continues

for 2 hours. The m xture btreagdobd to -40 C and

tri. @Qmléﬂg%b}bﬁﬁ(ﬁl@ylﬂﬂnﬁho@benz@%th@pm c)arbbx%hc@tggi@gmpropylamlde

s warmed to room terrperature
&H ﬁ?artatf?nOf#methoxy)éenmébjthio? Hies for another 2 hours.

sol ut Fotrogfion ey bfelﬂ’@‘azo[h]@lloﬁ@}le (1 &0 satferepmeitin @y DI Qﬁ”dﬂt) fipggdded
Rbpsér ibidide (390 & b6 9 hied ), &lllowed BY1Ihi ANP@MHAbU TR mERKiISB0NinMEDESL76

\éﬁt 8k m(né]g)at mmlq elmaerﬁtg%]%qer ﬁlﬂggelli sﬁqgre S'Hl% Hl%(ﬂ]?é 1%at!:d%t 100 "C for 2

[tered i S wash water to giv
?01](‘5?1’1%00&1?(]&1).“‘08? Bﬁwqu}rﬁ a\{ aper (ﬁOO)PIIL)) is 7dded and the mixture is extractéd w1th diethyl
et ivosdphehniz Ofdalid Imico pha @mbed4vite epolobwajd (3 78wl dsaPralyd rqogppcsodium
acid as a white solid (1.56 g, 95%yvyield). To a
solution of 2,4,5-trichloropyrimdine (1.24 g, 6.76
nmmol ) in dry di met hoxyethane (6 nL) are successively
added di chl orobi s(tri phenyl phosphi ne) palladium(I11)
(146 nmg, 0.21 mmol), sodium carbonate (2 N in water,
12.2 nm., 24.6 mmol) at roomtenperature under nitrogen
at mosphere. The nmixture is heated 35 to 45 C for 10
m nut es and a suspen3| on of

~ 7 o~ - ] RS I T T . . T L T
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and the solid is washed wth water and di ethyl ether
to provide the title conpound as a yellow solid (2.5

w@o07/0dogh is used in the next step without fuPCTE82006/060911

purification. (D). Preparation of
2-(2,5-dichloropyrimdin-4-yl)-7-methoxybenzol[ b] t hi oph
ene-4-carboxylic acid 5 cycl opropylam de To a stirred
suspensi on of

2-(2,5-di chl oropyri m di n-4-y#9-7- net hoxybenzo[ b] t hi oph
ene-4- carboxylic acid (2.50 g, 3.07 mmol ) is added

di i sopropylethylamne (1.12 n., 6.44 mol ), N-(3-

dhlorise H% s dﬁ@ﬂdM@wp )and[q)nc@frﬁ?q t(b%‘febl@@}lq cmn@énd as yellow oil (7.58 g, 98%
kydy ochl ori de (617 ng, 3.22 mmol) and 1

I@y)d}rr%mg Qizﬂemo%éﬂko?b]t(lﬂ'ghéle qg:arbd?{ylg%mml ) at room

terrperature unaer ni at nps ere. The m xture

T BB T B PR BB viyo s oA {13 S
it mrpabrar sech rag that houmpeavralpa el peectl §PC. Rfighg() minTisaut this temperature, a
W onlér rﬂeﬁao@iaelnmb@ﬁiomnte tv.odiabk %amawm £ 80 idWded dBFhise. The

S 1r§r|11 ec(()jntmues at 5 ?r% utes Cilnc? a? ¥001%1 lem erature fgr 49 gf{;]n:ut%s %@terwar%, the mixture is

suspensi on 1 s Ive a
WFiCE B LIS Cpdshra 99v|thPf pEhoskd @W&ﬁ@u‘é?ﬁ@d Wkt fespluifop olgpdjun

talt@re (2igl ih @a@@UP AUNTheaSuléng yredukdvexg@lell dith d3BH! emey, (5 ¥ BYmL) and the
Y)%ggdlcqayers ;rgweP 18 RAL @Blt}%t (?5 x 100 mL), saturated aqueous sodium chloride leO mlL),

1 anyl sul
SRHONE S DT oot e TR B Al s Rk besr LA D
T _ny:’;hyxykgn@Whl})phWﬂgbaTﬁghy@ ag pyallew vhd G F g, 68% yield). To a stirred solution of
[tlfl:jr(te@nd@fat@ b ez bbb NiaQPREFIZLYi oWty &BddQ BRI dfmtmmn 2-

rlnar%anﬁtgfh 9 ”‘311 g]%mg] Q\evgtg‘r ﬂﬁgé) a}&;c ag({ tgéo r%g C}l{re 1as‘ g%rgg f01(7§ inutes.

q:n 151@0%3(11{1 Ho%]ﬁ@ﬁwd% %ﬁﬁ (‘F}é(lh‘fl(ga fnlﬁ‘ﬁ‘{ 1165[101(51%1’1 ?13&101’1 is treated
G)mﬁ)H(Zllele %@ Aightet! with S0P CoPYl) sid canethivia [Ftpo (3as99 wh Organic
$Rd are &Memm% &oom;@ Qﬁﬁrﬁgi atlJemodm chloride (300 mL), died (MgS04), and

triiso

kPR B e Sl SR R5REY But nSodS TR B8 o
(499 fdyed (o285 thatjtle cqm@mdmmﬂrh}te atid (| GorPYenpdr Atrepmaenpargene. the
&l for G SMpatisid 3 phi@luetion, ad RRitibHaD Ui Eoblaged1 8L @) TooNA) C

]It_né}r Pr arht%g dé CI(E P%&lo‘%&%m%gn 11 ?l) 5-%8?&%%&9 [%ﬁh‘fflotpfileégmca}%;y%g 6{&50

(3 x Bor ALY solqtive olgliiygripivimingf @pd- Bdangp fingky TH S isadelgd a
GoOnBestvayediud 6 3 i mLgioennioh es Miit he€n® QPG gkn Atto@hedd ah iy
rir%gurec‘lgétlhgd f&@@ le[Egs) The IIE) £t1§p§ %&d tQ qu%é’nsl%n of{’l (§5 dlchloro_pyrlmldm 4-y)-7-

hyl pi perazi n %’ aang
“}ﬁ&b?"iy%/ﬁ‘@[bﬁ 19Ph§PF 4“}”“"6‘6%?&1 4ot -'gffl (f‘ V@ TEE e
henah yutkiuyd is ethdd @ (B0 afdAe. stirFiigepaifat fio@rho@§. The mixture is cooled to —40 °C
Qﬁd?ﬁl%lgl)ﬁdaiagw 2$s r§rH<ll)f19aﬂheﬁ d@ﬁ»& d %M&E %Jnﬁéﬁ'téjlgon;r 0 a

suspenslt on nesi um

FBBEY 14 1R B (0 MG FUETONAL B Sl it

dddd the pxtugfis sBurdgropobemeoefis i Bl ophenWafrf4000.) g adddBunéthe

Wn;lonilsﬂiltg&(yofﬂ- ke sBlllQQvamea witdwa@fho Gve A ('2 @hﬁﬁl&@ynmﬂin-#yl)-%
@P}(?fgenzo thegphenfz carboxyllr(;] %{)Pt%fnlc gctldn;? Sghlta SO?ld (1@%I 99’/9 yi‘é:l!l’l).e

m xt UFea solpps ﬁf ?a”eﬁdqlfhiomyriﬂgdﬂt?é |ge€t T gmop WéWrﬁm@tha%Y@hﬁﬂ%@ mL) are
heatedly addedahicrobib(Riblefiyl@bspii@ppeddatdne )46 fogr0 28 mholy k@liudBarbonate
t(ﬁ@[ﬁ waR0| 2t & 6'1161901)(;1 \é\é?ﬁérﬁpeﬁtu%%d%ﬁmogé‘n aterld pEéHJ Iﬂé rﬁ&?&hx@ £ heated

passed .t hrough the sol ytion for 10 m nutes.
r‘ﬁ @?t P! “E““&F OB WaT m 5 P OB HT E B er éfteﬁ?"éfbe“‘”t"%thl"phene
StehbayylicdéidXpadmichadbB P £ § | condll indieghokystharg (P4 anddlis tddesivadr 1 Bour
Feclal B8 mix@RGk stildQ atfs X i 165 Hods Bdnicbdlc@E b terfparatiile Mt @Sxture is
After filtration and concentration, a reddish solid is
WO 2007/ 092095 PCT/ US2006/ 060911 -28 obtained (8.0
g), which is diluted with dichloronethane (235 nL),
treated with N-chlorosuccinimde (3.45 g, 25.8 nmol)
at roomtenperature, and stirred for 2 hours. After
filtration and concentration, a reddi sh

to give
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solid is obtained (5.8 g), which is diluted with
di chl oronet hane (234 nL), treated with

wapdonoglophenyl net hane (20.2 nL, 117 mmol) at OPQ/ESIH06/060911

the m xture is stirred for 1 hour. Water (200 nL) 5 is
added and the m xture is extracted with

di chl oronet hane (3 x 200 nL). The organic |layers are
dried (MgSOX) and concentrated. The crude product is
suspended i n di chl or onet hane?’hexane before it is
filtered to give the title conpound as a white solid.
The filtrate is concentrated and the residue is

ErfERhic POV aT b tiongih HGH (| 27 apdgigited etk B4 6 &k Theapigyre i Bltered off
ghdtie: salidSeeaadwitrwapr @d dittyt dier 6 prupauirdild dapahd aRa ERovgplid (2.5 g)

E&%-’c-h 1@ nggl)l th§ Ze§t S[e%ltﬂdllt furl%cg plgn%):atlorp re par at i on of

di n- 4- nzo[ b] t hi ophene-
éD)slfipr“&ti?P 8%(%? 8”“06‘&’%%’1‘9‘8? - 5fPiet8‘E‘ybf’?)Z°[£]“§‘i9Fiﬂ‘f | Ef‘ﬁb"@i‘hc acid
dydogopiaopy| am ne (2.09 nL, 14.87 mmol) in dry THE (10
m—) I $o MQ@Qusﬁenﬁ(QlloUi {2@thhl%pyﬁmﬁkﬂlmwll)17.lnteh1.b>b}f%nfoﬂb]tﬁoﬂ%ﬂeﬂ

rg(oxy 18 ﬁcu? Q. }0 2177 mmol) i a%dem%p)r(g)?lethylam ef[ (r%ebr 44 mm t]\[ 8 g en

ure Irre 0O mnu
ébéfreﬂ}?(l%?PP@Pyl)H\éﬁ‘%‘[aﬁ’]’fPlﬁ?dé pieorderige €L “fgo%%zén“a’t) e 1-
mﬁmmﬁkﬁt}ﬁhﬂmwﬁmi 925mil@) anigom @mﬁﬂltul‘mi@deb nit@@eh atmosphere. The mixture
tlsr tlleétél(%@tﬁ %@M}Lrg@faﬁﬂ@ 1é42ng8;22%m01)1n%1 Sél%d m&lm)tenllp@ratg&: Yor ﬂd’; The

xture
%1’8%1 “fte%‘@ dlcﬁ’fﬁram%?afler(r?%e%”é?d Wﬁlgfﬁ'@éﬁ%gé%& e %BPrg% phase
Tispagtieags filtaedsd toigiveryellofv solid yhiiph fyyvasizd [gy@‘tm@_cthbro(n@thqw jndy water to give the
wad Bhpousdl af Syellds) solicsdagedofyeld. owed by the addition of
2,4 dichloro5- methyl pyrimdine (517 ng, 3.17 mol)
and (1,1"-bis(di phenyl phosphi no)ferrocene)pal | adi um
(11) chloride (99.6 ng, U9 Ahpl). The nmixture is
hig athied-4ab-triz0pr @y nylsiil-byl hewi Fthiobren2 -gipntiadint2e/ 1 B @methylpiperazin-
tenperature. 20 Water (4%5 1} SiyAadded and the m xture

t!

is extracted t

| ayer 5 Sl el e M o heurra g SFHe
megylpfppeazin g -yb inopfertning fo8hhe 8 2onmad) i folgere gedl) isedded i ng wi t h
hiﬁ)ﬂ&{‘[ﬁ;ﬁ]ér&tp@%&me)g@a(ﬂaﬂl(a) 01040 3,00870 ol b ﬁll%ﬁﬁ)ytsﬂlahétlﬁol potassium salt
%Qé%gslij},}gepﬁg'd f?()ign){rgi Lrgﬁl}\{lsﬁa%étﬂuq u&réEéZsen[{ml’y th% Zlgﬁ”l(}al dgscrgt)zzd in g"e(&)ahedron

BB A2 (EPDACHtenl MR P SR Py USSP Rt
Tpymikine @ihenied ophGc fdoe haofitol tohlkdxp hen embergud. Yo C0 @b idhdded and
%%}Jﬂh‘&qg &trac@%%t@&: (;QZ(ﬂnLSt Tﬂé 51%Q11c5é§'§fp§9c§fe g@(f)4) and concentrated

or 0- 4-yl)-benzo[ b] t hi ophene-
G AT LR BT e (57 g, 0. 903 mol)
in dry 1, 4-dioxane (4.5 nL) is added
di i sopropyl et hyl am ne (0.8daraiodks 1,81 mmol) and
1 2 ({?’ M@t@ra gp(ﬁ] Qr)[%%h%l;ée%alzgq tylﬂgop}’l &%0%18 %.m-&%%er@&d]th:llbpgéﬁe -6- sulfomc
concentratlon and subséﬁﬂ@%?wéﬂﬁﬁﬁﬁtographlc
[pAr Rrfpiugiann b Grnzolhigiphehc@sueic, aclebeu:thiydmgamlw th 2 M NH3/ MeCH

i nt di ebl Qi1 & %ﬁﬁlesmgl (il- 004 4d 8ndh)iid drer AL ﬁ%de@mdme (100 mg)
ai.ne \ ow, sol (o o
? wed b%go?)v %ﬂﬁ(ﬁ]()? fl> lfSrrréOb‘ngO ]19110% ew%g (%) %‘% mmoz d¥y 'I?JF(? 00 mE) at 64 °C

_(19‘91*@% feBpERMe) Er@icrﬁe@ttwp §{§PSP}§Wy Pyag %1@ addition, dry toluene (20 mL) is added to

[ttta]nﬁﬂﬂireo phﬂmdan(;ﬁhs)cmpmtédrrhdjﬁnﬁre is (Aded at ¥ €piak@il ke@Berdre) for 3 hours
tésé‘bl é? € atgt@egglgg slallﬁ;r E%)Q I'L%ngegﬁlgouél ErE]] oﬁlt%{l? PJm nutes. The

enzo| b] t hi ophene I um

tffh’it%‘h*éfﬂﬁﬁfs@“d‘éa“{l tp rapoy t@nperat&rg tkg %%ad‘l(yudii Wb@woetﬂqﬁ()r aq agdmonal 5

sitijues, ed tainix@0: iGtiunaiderds mintiteso gea fifr@tion Gndl@dngation] Me@ddish solid is

reaction is cooled to room tenperature, extracted

with ethyl acetate and saturated aqueous sodi um

chl oride, washed with 2 N aqueous WD 2007/ 092095

PCT/ US2006/ 060911 -29 NaCH sol ution, saturated

aqueous sodiumchloride, dried over Na2SO4, filtered,

and evaporated. The residue is purified by

chromat ography on silica gel, eluting with ethyl

acet ate: hexanes 3:7, to give the title
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product as a red liquid (1.4 lg) which is used for
next reaction w thout further purification. (B).

woe@paszavi on of PCT/US2006/060911

2, 5-di chl oro- 4- (6- net hyl sul f anyl benzo[ b] t hi ophen-2-yl)
-pyrimdine 5 To a stirred solution of

6- net hyl sul f anyl benzo[ b] t hi ophene (1.41 g, 7.82 mol)
and triisopropylborate (1.80 nm., 7.82 mmol) in THE

(20 mL) at -78 C under nitroégen is added |ithium

dii sopropylamne (4.3 nL, 2 Msolution). The reaction

is allowed to slowy \mnnu)mmmtmmmaune An

Qbjeies (i’ =3 ohigh éhlteéfvﬁmlemeﬂcaze GY ). rgzed wyitpygllorospggininde (3.45
¥ 25 8fnmaR ttedon nperardel @l stifea lid: owed. Byer tilk@ioadhd bdnbedtutionD reddish
%ohgi ns%BttnEéd%rg &, r\x@lgﬁ/lrs hﬂl}eg Wi ditbror8nle 8 nfig Wk m and [ 1

é %%%errocenéj pal | adi um 10 %
8?11“%”111?%1““(3%&“% 0 Sm (Y e R £ hOm l&?TruWéter (PomL)

treddee thd gie mBOre@ qzimﬂ@qf withi dichlongieqthafieg$ x 200 by rThe ghapie fayerdaeidrigyl
mgﬁoaﬂan& &nc[eﬁﬁml tﬁm}&k Alodik@s qupQﬁedWﬁfo&Et%e h&adebéibr&fi 8itered

%(hglve'iha %tle c(ojm i éi aSa v\vl}late so?é:I T‘ﬁﬁel_t:l%p ate 1S cor(]jcentrate(&:I g%h yﬁ:Sldue 18 chror?agogaphed

B?/ silicp geé%@l@r@rpeékg%g,%ggg gqrgfop%opgéqnle C(él}pe}tnﬂ ﬁ@al 2 éﬁ &) S+ (m/z) 378 [M-
dil.chl or onet hane: hexanes 2:8 to 3:7, to give the title
gﬁ)oﬂ%%tglo?gf nzatz L ghtnyeh), o¥as el genéo@b]é]n%phgl)e .6-sthRnic acid
d%aTi%hloropyr|n1d|n 4-yl)-benzo[ b] t hi ophene- 4- car
boxylF@a%bwmOGWﬁMEHﬂ@mw§@Eﬂép¥$émhwhaﬁwﬁHF@@mBMﬂwﬁﬂysdmwn
|o§n @@dﬁﬂm{ (@ 68 11$l§ekefn5 @(ﬂ4 @Msp@%ﬁo@rﬁt —Q§ °C under a nitrogen atmosphere, the

}I/rtvgtur%ls stlrre({: %r 3? Bt¥ eA nS(élu of;%)?r%(gx]thfor)}gnea6cslul(§om(c fm%lfnzél}’/dryé@midﬁ .(925
ol 4 i) aﬁtﬁrymrw@oret? ehl o diet hankn (rROHRLY mitis agded CThe mixture
UGy wainted © @I ok @ | h@r M Aired LB6m SMpdtitrObr. 30 hihetess @lsbliitiod b

s(?thu‘inrcgr%ngtg(ZqX QQJ\MErSﬁSMLS Q aleM fNB@édMEQé'a&Bm o%g’ 4 dlghq)or(m‘

e Nnsi on
T HRRREF (S478% 317 W%B@gﬁ <r1 1 SRy RSP PR B B SE Brigh{ T ploride
liex6arfel LIGE opblp Jphaixere (sheatbd ai§) *For3F hparohon chosd maehedentperature.
tvmr m mm a@ded arm%ehmmr@e&u&cwwﬁh MOXIGIK B hiS. Bl b@mdayt@are dried

E O4) anﬁ;on%ellg]tra eg 'I% GSOI(HJG 1(5 ilgomrﬁofrallahe(i) ongllaca &gp e?utlat uﬁﬁl %exanes/EtgAc

66%0(%) #HS. 1o %}V@tﬂl*?élﬂ?ﬁosat)qw@s a eHeY Wi U 178 y&td)-rred for
anotrépetnitior 6f 2005 Midth @ S -3 -Befcor gipdrizint | FydtptoPyIami - js}elmlddlrwl}ng,

%QﬁéhmkpﬁmﬁﬂﬂEﬂHQﬂnk&mﬁ@ﬁQﬁ&ﬁd as a tan solid and is
use further 25 gurlflcatlon

Pr ep ai[(éq: ﬁtna(—ﬁl Syppension of 2-(2-chloro-5-methylpyrimidin-4 yQ)Obenzo[b]thgophene 6-sulfonic acid
(Ozlfy8ry Bridn®s7202ch08 moptyin idiyil didiexage (¢ 5 InLbe mizaldbdobrny bhiieme-(0.315
41 C B 1006 lkdQ - (@-thlﬁ’op{opﬁ)ﬂ' rﬁAhy%Ert&Q% m@hﬁ@y B9 mmol). The mixture is heated at
g?%d;gr l]dily rpftergoncen%rei;L%JlS 1? ang sugsequanrtrehr(ﬂna oFrjlphB: gurlﬁcTnBlj (in silica ﬁﬁl elutmg

dm& %IM%&/MGQ% méltopleror[l%l}a%/er (I) H)]% the title compound is obtained as a yellow solld
(A7 netshre xiyvipheswdn):) aretinyd]] - am de, the title conpound is
synt hesi zed from 2-(5-brono-2-chl oropyri m di n-
4-yl)-benzo[ b] t hi ophene-4-carboxylic acid as a tan
solid. Preparation 48 35 %ﬁﬁmﬁm? - Arri nopr opyl ) - 3

- met hyl pi petraliphtpee-4-@-methalpionipinrgs Jaophdn-t-gi-pyriyiging | est er
I ( ﬁepaﬁmmrﬁkwism@mmubmog@m( 6.50 g, 24.2 mmmol) is

ad ded t O a ?% Ibrom% enzo[?:{thlop enc (é 9 F or (431)1163 arl soJ] L¥n thlome{hﬁ)ﬂ%eél 30g,

era2|ne car est
2& ?mﬂHBPVFQHHLHFﬁgﬁﬁﬁ%p9W€FHVP%ﬁ®h%m?ﬁ'WEWQMWS%”@“V[WWH
200 A0S 2095 dRCT AyS20:064n0 6084cd aquedBsodimpéh)oridlenwalvh yolly DI 8ueous
1, 4-di oxane (50 nL). The resultant m xture is heated
in an oil bath at 90 C for 20 hours. After
concentration, the mxture is subject to
chromat ography on silica gel, eluting with 2 M
NH3/ CH3OH i n di chl oronet hane 1-3% to provide the
i nternedi ate product (7.5 g, 79%yield). The
i nternedi ate product (7.54 g, 19.5 mmol) is dissol ved
i n anhydrous ethanol (250 nL) then
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5 treated wth hydrazine (3.75 g, 117 mmol ). The
stirring mxture is heated in an oil bath at 70 C for

wago7heess to forma white suspension. At roonPCT/US2006/060911

tenperature the mxture is filtered and the filtrate

is concentrated to give a mxture of solid and oil.

The m xture is suspended in ethanol (10 nL) and

di ethyl ether (50 mL). After filtration and
concentration, the title conpbund is obtained as a tan
oil (4.72 g, 93% yield). 10 Using the rrethod of

(R) -4-(3 -am nopropyl)-3 -nmnethyl pi perazi ne-

Nealf pdyiigrt fapiraige pagieopsgspiunifogide. daisg qupr NaxSPp glicegy aP(tﬁmpﬁrgted The
CORPOUNGRA 8Y @rosyidrpBSinZied ctif Qi Wi ¢80 hde@SpaNE ITYto give the title
ERELQV a!s Qreﬁ) ﬁc{uﬂé;ng Whrlch is géﬁ B%yt reagtm%llthgut 'ﬁ]?tfletr purllﬂU«lthll ester

aratio repar rati o
(lﬁ) f%afet?ﬂﬂwr?&f@t’fﬁ;?r@ m%‘h-‘/ﬂfélfaﬂv‘rebﬁ"%?‘avkﬁﬂr%e‘ﬂ)rp-‘!““es%i?%oxy| ic
aci d fertirglgolyton e$tngthylPifeplhenad t1dptE@ (1.41 g, 7.82 mmol) and
(Roprdpy (b3 H QP r@@}ﬁhq))n ;ﬁ-rma'tzb Yo it p@fo@aadaemlogen g adaRaxlnd €

cid tert tyl aration
A& b it RO ST R R Pt i Bt s
dajpgiequasotutidygf ly-]zC(ééZt ¥re. 23 pmmp}; @[j Hmb ol vesisy) Badded, followed by the addition
4 { B> AR RmagENel().584: doytop bfaer, i ik iehdnylp@sph@x)yetrbGnedgildium
zl%rcﬁlﬁglfj 0}55 %%5 1%{1101) (Tﬁg rﬁacP Jn%ﬁ))é%ealg fle th aQEO °C andir mtrogen for hour After
pe 0oX

@%}Tgé:f)()l%l t(}fé(tngrlﬁtgrl)eggl%eetpe stljgenﬁrgn lf ﬂ@re an 8)1161'3 washed w1th water andX:thyl
4eerretitaydripd eéer vadiume The Trude-pehidgais boisd by chr@giograghy on silica gel, eluting
vxtrtﬁﬁlgh‘l(ﬂﬂteﬁ'llme B&bAR 2: 84t0 wtt(héllxle e ﬁltle%{oduct zﬁ% llgh'i &etl&v@soﬁqw nd

i s synthesized from piperidine- 1,4-dicarboxylic acid

1 -tert-butyl ester 4-methyl ester and 20 isolated as

a tan oil. (B). Prepar atitepagfon46

4- ( 3- am norapyilodopdin@iiiat e jiaipnae-deathatyioxlani@e aci d
tert- BHSIOQQ) @tﬁ%ﬁﬁme%hﬁ] glL} 19&1&!&%} ngrgedglfspeﬂ'm&l%f 2- (215 dlchloropyrclimldm -4-

-am nolﬁ h A PO%‘)GI‘I1 I ne- -car OhX . & ‘0

PePEZ ‘thW el@s fcérPOXy Wﬁ% FeIEmRIHD B“E]Wﬁ"“? Uhiolpretres P Bl

¢ ouyrditredeinipliqn pear giui@- The sdutgh & araydshybwic walc TNINHL/MeOH (0.493
et ds nkmt)yd foresatseﬁenﬁonrr%ww @AdRbriadD-and isolated as a

1 gﬂsghme hgammo P homum IHexa R]g‘roipﬁgte él .46 (§X3 10 mmog iS. a%ded to the mixture

ta@rﬂee rwtagilml@gﬁt igg! rvsd()to Smpr %;%?féthi’wn%?t rOPle ésfppegange foySgours. Diethyl
<@t Hanes wddédanyrlad ¥or@h Opyt hixfiepBfeinGinEs stitred ferandi@X Injirites
%&i)rg ﬁﬁrﬁfoﬂ A:Hélt &glmgetﬁé tﬁE CO\%L%QQ SRR BRI AHYR2Q06(00024

Qurﬁﬁa“&%(ag%rgbpyl ) - p| perl di ne- 1- car boxylic acid

tert-butyl ester, the title conmpound is synthesized

from racem c 3-pi peridi n-@eyhhapan-1-ol and isol at ed
(% é%rrﬁmr(]) 02 pcgﬂop 131F:1rd1%aag%gnéc§tg|thlophecachrboxylllc acid g)ls =(4-methoxyphenyl)-

t ert-butyl ester Potassi®vptalinmide (7.79 g, 42.1

Mol Ysirdgshe actl@icr 1-Q-calos {5 infeth @l ris@linkst iedanzalb JthicAIRed - @urbdsey (i8aci [bis-

@&Q@%ﬁéﬂ%ﬂf IQM] qu(rhﬁp e QTYe| c%mﬂ%{érg%rs&rﬁﬁeﬁﬁd ﬁ'on‘;%; QW |2 cﬁor@rg/rngldm

ol
&R’?ﬁzgé]%‘i“’%}le‘i‘e“cﬁﬁb?xéﬂ\}%&‘d "8 Lo at 55 C for 16 hours

At roomtenperature,e the mxture is concentrated,
the oil is diluted in ethMl:paratﬁ)ﬁtlate (50 nm), and the

sol ution (k) 4 (%?nli'}lgrgop\/\f)g et%plperazn(le 1 carbO))yhc acid tert-butyl ester
N-(3-Bromopropyl)phthalimide (6.50 g, 24.2 mmol) is added to a stirred solution of (R)-3-methyl-
piperazine-1-carboxylic acid fert-butyl ester (4.85 g, 24.2 mmol) and diisopropylethylamine (4.70 g, 36.4
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The organic layer is concentrated and the crude
product is chronmatographed on silica gel, eluting with

werdogio2oaxet ate i n hexane 0-25% to give PCT/US2006/060911

3-[3-(1, 3-di oxo- 1, 3-di hydr oi soi ndol - 2-yl ) - propyl ] - pi pe
ridine-l-carboxylic 10 acid tert-butyl ester (9.84 g,
94% vyield). A stirred solution of this internedi ate
(9.00 g, 24.2 mmol) in ethanol (400 nm.) is treated

w th hydrazine (4.65 g, 145 -#ol). The mixture is
heated at 50 C for 16 hours to forma white

suspensi on. At room tenperature the suspension is

driee ki aphyirpyst drdiggma@lmioh ghofrgspltapt grsgrg iéheatacgﬁ e byl & Crie 20
gbwe Aftbreonodnlratici) i ﬂlixmfemgul@ec&mkdmaﬁﬁ@ﬂdﬂ(tn siifa gadlities wiol2ind .
-ﬁi‘f /§H3@H)5111- (ltfcrhﬁ)rolmgthg!: y’; Qﬁpr(l)vﬂle @1@ B@%hlatg élr&luct m'S ga’fb‘i} )gjell t hyl

et concentr at ed

the Tt ﬁteén‘fé’&‘ﬁﬁfaﬂlﬁw e B “B‘TOP 15(‘55505@"@“ s ei*bﬂ““@ g “&‘? the
Fﬁp@q@afﬁ]al@yﬂl@meﬂﬁ Rald @mingl). The stirring mixture is heated in an oil bath at 70 °C for 16
4ofrs30 BA DRRE SRYAsIon. Sxt kS ARMPEMPIL PR @2 lisTRerkd 6Eh G C
éoncentrart)e%rt(% 1 %%%Xteurre 8?2 %oﬁ(qe ani gl@é‘}l rrFl)lgite e ilaséuast elnc(i)e mtetehrrioﬁgd?{l‘? and diethyl
S8 &0 g e ffligtion abw?qemla‘iloe»d‘iﬂ%%@fnéouedrs Gipingl as 330 @1 (frfrpd. 137
iygldadded to a stirred solution of raemc 2-

i sopropyl pi perazi ne (4.80 g 37 5 mmol) in anhydrous

di ch] or onet han m.) at then t ture i

sti /¥y ‘%Pe?@ﬁﬁﬁé'g'%ﬁé?‘é?r@? ?yl%eraﬁ%‘h %ﬁrb‘”ié{ i Ferthityleser
codlenta arpoon's angngubsidygn én toretrerdiraneiytragghite- 1 -carboxylic acid tert-
puplicfid-cation on silica gel, elutlng thl1 2 M NH3/ MeCH

di plnl 1-—3%—the l
I II UI blll UI U Ul. I IIC LT I7Y 11T l.l l.l C bUII’JU Iupolul’fﬂ
Lsolated as o? (5.3 g, 62%lyield). 25
Pr epar at i oﬁ’re@qrqngbé@m c (R)- 4- (2- Ammoethyi) 3-methylpiperazine-1-

4- (3 an1nopropy|) 3- |sopropylp|peraammeﬁﬂmﬁnhb@my&mﬁ

aci-d—tert- ‘?féb zitl n%" cl Usi ng Tt ”‘(_:'S) h'F_’»"AHﬂh'opl%byl) 3 methylplp razine-1-
3- (4-isopropyl pi perazin-1-yl)-propyl am ne,” the e

compound i s synt hesi zed frornracem“aéb‘”‘ﬂlcmdfe”butyleSter

3-i sopr opylrxepirqgerazi ne- | - car hoxyh-#-G-Aagindroby@k 2k mddiypipérazine-1-
ester and isolated as a tan qil. Prepatat iRy B

(A —Preparation—of
2-(2, 5-di chl or opyri ni di n-4-yl ) - benzo[ b] t hi ophene- 4- car
boxylic acid methyl esterPrepigiong?the net hod of

2 (2-chl or @-@A&lﬁfjp@b}ﬂ‘)‘Aﬁkb!fip)perﬁﬁlaz-eir@](}thhilchpzbrﬂﬂl@i' Arcar boxy
(?ﬁ%’rhpar 10nn?£ %llyyilg) rﬁerbd?neq 4[dB: rFqn?/hc a?_](! leter(l; gurg? esye 9 met vl ester

esi zed car b I c acid
met hypsngélfeél?ethm 4-216thy115]ger1 e lélrﬁp c&rlb?jiwrafnﬁi fﬂ'tﬁ@ylﬁﬁtﬁﬂ 4-methyl ester, the
itigodoapoad igsntisis lrpal plpe@B)le 1 Qfl@ﬂ)ﬂ?{ym dcid M-teapfbutyl ester 4-methyl ester and
Zoteg £RREP- 2- [ 3- (4- met hyl pi perazi n-1-yl ) - propyl ami no]
-pyrimdin-4-yl}- 35 benzo[ b] t hi ophene- 4-carboxylic
acid nethyl ester A stirred suspension of
2B P2epBatidh e Grrraipypropyb-chithy piperiginy-1 ralryz o bjdri-ophewe- 4- car
boxyl UgGngkindthod B tIBydmiREbIE -4 (AAQpiPE dinell-ABoyRAki el Butyl ester , the

%nle 028@%29 sl?m%%a%g Eﬁg)zlfl ﬁt§y]l-;¥ {/ﬁf\\s 3% dg%g(%?/lg éﬁ%bgﬁ -butyl ester 4-methyl ester

P@WWBS?@GG%%6@911 -32 propyl am ne (610 ng, 3.90 mol)
and dii sopropyl et hyl am ne (500 ng, 3.90 nmol), the
resultant mxture is hea@ggm@LSQO C under nitrogen
for 16 hoqis uﬁ ger concentr ent

chr omat ogr 8pAFe a%????yH@”wﬁm&ﬁmg“Vwamyw” ulfeﬁtutlng

Vot Prepgratign NEB Ve OH mwa@ﬁ%%mmmﬂm@@ lm%xyltc e byt ester
conpound is isolated as a solid (310 ng, 51%yield).

5 (C. Preparation of

2-{5-chl oro-2-[ 3- (4- met hyl pi perazi n-1-yl) - propyl an no]
-pyrimdin-4-yl}- benzo[ b]thi ophene-4-carboxylic acid
tri-hydrochl oride Aqueous 2 N LIiOH (1.1 nL, 2.2 nmol)

is added to a stirred solution of 2-{5-chloro-2-[3-(4-
nmet hyl pi per azi n-

1-yl)-propyl am no] - pyri m di n-4-yl }-benzo[ b] t hi ophene-4
-carboxylic acid nmethyl ester
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35

(280 ng, 0.610 mmol) in water (3 n.), MOH (6 nL) and
THE (12 nm.). The mxture is heat at 70 C for 10 2

whowrm208%i le at 70 C, 5 N HO (1 nL) is addedp@DUS1966/060911

solution, then the solution is allowed to cool to
roomtenperature. After concentration, the yellow
solid is suspended in THE (20 nlL), sonicated,

filtered, and dried to give the title conpound as a
solid (320 ng, 94%yield). PPleparation 56 15

2-[5-Met hyl - 2-(2-pi peridin-4-yl ethylam no)-pyrimdin-4
-yl ]-benzo[ b] t hi ophene-6-carboxylic acid

di net Hvtpgal?ﬁn@@od oA 4-Erazidepeagy L hiietidifed -c@poxylic acid fert-butyl ester, the title
2orfpdund s pithesizod et iyt ypiperididiznpdpynl 1}ol e nziefdo} tchilophene-
ZB)ClquQI‘QtM l)fI r'gzergigk @ a%lm%gpgly k‘)lﬁfgndqg 1 &a‘%@hé‘%m te;l"t bﬂt% eg{'gfol )

2-am noet h ;)erl ne- -carboxylic acid
tert- B(ﬂﬂsgﬂm ;élg]flgr}lde 678 f & 42r]rﬂqm0]3 is g%le(}ﬁ)rﬁ fn}‘re latlon of racemic 3-(3-
dicihgeplopylyebiypirasridne |-(@o i acrizer-thtyRGterfirsl £) 28 Ommol) in DMF (60
lnL‘ﬂ' 10k AXARE a(l&:veﬁde)stlriaﬁS 5 h@ﬁi BGhodd Agl%om %Qpe@t%kdl@:ﬁqixture is
rgontcgnp g&%r}he oq is, d%u e(::(ila e y cetate (r U%Eg i oeaso {mlfllqsewaghe(? wim w)ggerl{g& mL).

I'S concentrate e C

Jhe waie BesF lafm@atra&fﬁ a@me Fiede PRIt iS BFAReiRREPhOp Hliyeeiuiing with ethyl
décahliroeonmat-13gne ¢ide R%%6(1,3- (Iioxg-ll V@hﬁk(ﬁsam{ioﬂé Qlﬁpropyl] -piperidine-1 carboxyhc
A ek %@c? @@mfm% Qa&zg[stme& RioRReds %fexllle)haé@rmg m mﬂgl im

C o
5@?“&1 (%)8 HL) Bt Wl&‘g‘t‘/ ‘8%/21“ Zf‘r?ég l%t I%“P“ﬁbe a]ileé?”%“rf S gl“tatl‘?(g*’ﬁ¥ Clor 16 hours
gq_fgl]meao’(hltq sgsp@elprr ot weh ieglpprd@ye thl syspenbipn 1F]@11cklm filtered and the filtrate is
dbrodhl @y @Jel k}ﬁﬂlec(o(lt&ﬁ)ing d¥knhil @gﬁiﬂt birv@ad soig TM ﬁnﬁture is dllutelzd in ethanol (10
tri | an The resul t 0
inL arl& (h e¥ ? tharta(lﬂg rrﬁL) I(%"Sl’terg({n‘ f I(':oen ntra ed Eg)gorylgegiﬁmg tltlg ﬁ%n (Igug? ia'lsraré 01?(9.? 2, 85%
Ifleﬁbur Af ter concentration and subsequent
chromat ography on silica gel, eluting with 2.0 M
NH3/ MeCH i n di chI or omret halq algno;l,g% the fractions
cont ai desi re are
concent PRI E 8 GTOBT SR POR A A f ST S
dhsEokyiend of rrpeive Sisont @@-ipptayine- t-qagbarty bhciiet fyut@ eBer N Li OH
(20 pilgr-uecaoidGent7Izal 8ehnioD is @ddvo b i MiEhe ofticdiiet  of
tlsh &op@flpé%%m‘é 91'59 Q l‘SH;' gﬁl%?l) 1¥ grlhkr(g(\)ll\{s Elﬁiﬂ)mme%gne 5§| mLFa% @ QI IhQnrthe mixture is

ﬁtllffefl ft r(ﬁ)glttqn@ﬁaturg@r ]é)kl%lﬁsg |Algcg20n\{:\{clntratlon and subsequent chromatographlc purification
[04811@!@6112@{119]“’&1112 Y e/ NeQH inldichlpymdttramed i 306 Be ytle fonfipBun(i 4 ispiactdy oil
I(pj gogzr@gékﬁ yI )-propyl]-amne tri-hydrochloride H'S
iB)N%);ep t10r1 081’1’110 8%%1&%2?2;%1?? 1 E;g;éélg?%aggg é 9 Og:lilamdi@:it?tyl ester
mml ) Upirg tla:d@@@{l of gr(daisogtopyfninsiyzing Uglb@pfg]a@ﬁe élp Gtk compound is synthesized
(o2 Pz i dB}-EdpiopyD-pigdazde-Y-barboRAi€ Rl dod-CouRYdstemhdibond (s2.146i.9,

8.34 mmol) in anhydrous 1, 4-di oxane (25 nlL) at

anbi ent tenperature under n| trogen. The resultant

mxture is heated in an oil PBRfHEY 95 C for 28 hours.

Ab). Prepariio nf 2-(2 & ripderalytimidin-#-hiebantoi thivrgerie 3-caomp@ ndid mdite tester

and SUQﬂng&tmeﬁl&l &mzoamogglﬁqaml 9)- h@&ts[lbﬁamg@u Q&rb@ﬁh@dcjdh{étﬂyl

%s%eé,&)‘le%{le comPoundq% i%/ntﬁefsme% frorB {)\elznzo[b T 10]%9?;1"16 4+ car qxxghc acu{ meqqe¥ eater and Za4 5-

\ﬁmfllﬂépyslﬁidlﬂ%laﬂ(i.@"l%i agja sohog yi el d) . The above fr ee base
(). dargtjon 3t 28B-cIiErRL-)3-(H-Fnetly S Skin-e6l)-bidpymeinbg thidig-L 1} -
%Lx)zé[g{hgme&uoamsx';m&d Knét@l esm—) A small str eam Of

anhydr ous as_1s bubbl ed throu%

stirr éd“r%fufﬂe‘?stﬁ?ﬁ ol %‘d}‘ﬂr%m“é@“ Y pran A e d ﬁ?“f‘i"ﬂ@ acid
yethylowr Sidl mg. il dhming) ic bhrdievater(BXndd istrented witle3-@-nytal ltpggyazin-1-y1)-
solid. The yellow solid is resuspended in
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10 nethanol (5 nmL), while being sonicated, it is
diluted with diethyl ether (25 nL). After filtration

w@ea7depphg, the title conmpound i s obtai ned aBCHUS2006/060911

yellow solid (1.85 g, 100%yield). ES+(mz) 368 [ MtH].

Using nmethods simlar to

[4- (benzo[ b] t hi ophen-2-yl)-pyrimdin-2-yl]-[3-(4-nethy

| pi perazin-l-yl)- propyl]-amne tri-hydrochloride, the

foll ow ng conpounds are synt-flesi zed and i sol ated as

free base or HO 15 salt: M5 (ESt) mz Ex. Conpound

[MH 2 %4- gBenzo[ b] t hi ophen-2-yl)-pyrimdin-2-yl]-[3

Pleaqnys (g 1P 8P perlaens fiisoptopylgyjaming GBO mg p-Yhypqll hresyanignixture is

[hékte(l BONZOunfidphitr 016 Roud- Wiick edncen@inbrOnODYsEduenit ehiomat@eryphil:
erﬁicaﬂ(n?’on%ﬂwa%lr@tklpél\klfh 2%15[& )?I@e@;'l)m dlchBl‘OHl@[Bngl [b% {‘lje title compound is

é 1ne 17(33 4 [ 4-(Benzo

[SBI]atF‘}ﬁS&E?ﬁ it (ﬁngyf) 2861 p or opyrl mdin-2-yl] -[3

{O4Prepetttyy pt-2- 403 SC1f-metpylperaaiz-l tb-propylayninp L-pyrigidy 4y} -

HAR[ ) RioARAR 6N lic 9id {rl%&aﬁﬁﬂdé [ b] t hi ophen-2-yl)-5

;jl(:rr]fléfrﬁOLFplr %@?ﬁh?m% 2]2 nrn% is agi(%d io stlrregs(oﬁé)% }2 {5-chloro-2-[3-(4-

trrle‘ihylﬁgﬁaalmé-é ﬁ})-@qopyé{a@nn&h@l(ngryb@f)yl}é)er{l ](hB)@lWQeo4 -carboxylic acid methyl ester

(B3] toRi0ophem)2e Wity 3DeLhneD i) ARddIBR{ 2-ny).] The B ture (B d at-70 °C for

?(ﬁgﬁ %ﬁéawo °@| ﬂgﬁ@% IQL)QSedﬁ&é torﬂhe sc;lkutloly Ith)an B SQIBTYOlnls aﬂm 13€00l to
ri droch] ori de

[r%?mc HIBE uﬁeﬁ%csﬁfé??ﬂ hegplye 5 2"50“8 FORBBIH R E 30 8 gyrieatgdgtiltered.

Audrdgediy ive 48 PORBu)d as j sobi¢ @Ainge, 4% vkld). ro 1 -am ne 448

81Br 8 [4-(Benzo

[ b] t hi ophen-2-yl)-5-bro éralatggnglén 2-yl] -[3

-(4-ethy IPPerazm- 460( - - ro 1 -amne 462

81B¥ [Sg\/lethy 2-(2-piperidin-4 ylethylammo) pyrlmldm 4-y1] benzo[b]thlophene 6-carboxylic acid

[4 (Benzo[ b] t hi ophen- 2- yl §im&sybmoaopyri m di n-2-yl]-{3-]

4- (2~ AR AQBFof 2- (2 Rugt Q&eﬁh@nﬁndm a yl)%EréZ[b]Huo%hene]ﬁ -GarbbQtickacid

dlrtﬁg%hﬂanin )5?73 Fﬁgg 4% mﬁqol [4%2 gnrné)etﬁ}?)é meéggrp X}r)hc acl ter)t butyl ester (814
aigrdee pwqop mgépsa]z‘pmleth}jlamn}ﬂ(g Z4|[7_) fné,ply'lp }nmolamlﬁéloxane (5 mL) is heated at 97
te¢ hndﬁyﬁﬂlf)@ﬁ fok Dci{a!ysd &t thdm temperature the mixture is concentrated and the crude product is

%ﬁon(;a?g'%ghgj (91] &%g&pﬁ%ﬂg \%thWI&‘bH‘?ﬂ c‘] gog){llztpaylg (? go rﬁn\/eg {y Ell(6 [ 3-

Zl N- -

e A S ek B e
-a{l@teﬂt ()14y-1 eteh y"llhpm]@areaaq; iRthen38pect td_deyﬂot)sstlprr hypiy*o]v&namdm@orﬂ_@ethane (20
[y (BenzQlbh &Qﬂh@s@ﬂ% Uy hda oA '(&EJ]LHY TR Ye%dh% st %TUM(LI]LS dimed at

| perazi n-
é'%)m(teéqé)ﬁrat%r [ Aﬁ Eonﬁentra[tl n a,gg' %%(ﬁ%/r‘t %r(inp y h}l]oniﬂlca[ %el Th:l);mg
(s 2. HokON picispramitinoct: 19%) ooyl e A prodist
[cdb{t@aﬂfoﬁlﬂcb‘]trﬁtbﬂ t® @Vb@fﬁli‘ogl-f()éhl) TIRYHAntTh &ﬂés&veﬁ -inyl\!lebﬂ((ﬁ) mL), treated with 0.5
I\&l@[@ {Zaﬁltﬂﬁen J:oncewrateg Eo%% cru(ié %r%duc@omhgﬁletc&lllpoﬁld as yellow foam. Itis

drochlorid

['spd @B@ﬁ?@ﬁ%‘]’?rFﬁﬂi%b‘I‘PéWm?’quFr)herS’mﬁfPﬁ’ﬁ’bpyr| m di n-2-yl]-[3-(
pi perazin-1-yl)- 432 (79Br) propyl]-am ne
tri-hydrochloride 434 ("Brpx.WR 2007/092095

Pgr(éenzﬁat%g{)hgr? E)-}gflilig'yrimidin-Z -y1]-[3-(4-methylpiperazin-1-yl)-propyl]-amine tri-hydrochloride
H

Ty
s N\ Q__,\?
3 HCI \Me
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F4- (Benzof bl t hi ophen-2-yl)-5-nethyl -pyrimdin-2-yll-F3

WO ¢prpe0exi n-1 -yl ) -propyl | -am ne PCT/US2006/060911

4- ( 3- Am nopropyl ) - pi perazi ne-1-carboxylic acid

tert-butyl ester (261 ng, 1.07 nmol) is added to a
stirred suspensi on of

4- (benzo[ b] t hi ophen-2-yl)-2-chl oro-5-net hyl - pyri m di ne
(140 ng, 0.537 mol) and 5 -éf-i sopropyl et hyl am ne (140

L, 0.805 mmol) in anhydrous 1, 4-dioxane (3.5 nL) at

anbi ent tenperature under nitrogen. The resultant

m xt ut-&-rndrEat)eomdiulpaeazsr (3-06 &t > apolgis addediioy sizg! sprpgsie,of 4-
Atenzarhhi@hdn- Ztyemﬁlblﬁ-&)yffnmmet(m ¢ A% o B inlaBhy @GR ¢ @4dfoxaad @TmL) at
%ﬂen@%&%}e%e% %Ql PR réhl aﬁt %ugqu heatgi il gn oﬁ gaﬂy\ﬁt §5h: C :tzor % hours. At

| or onet hane 0O- gi ve
4“‘?1%“‘ %Ee(aBléeﬁ%T’BT‘i RToBE R ?”‘dﬁ’[b))e“%) %@?ﬁ%ﬁfaplﬁwlfl?ﬁ“&? AL Picgec,
leutirggrwiithh @MV H EIHOH-in gi¢hpemaiing @6% -cayelis)iyd Hag ofitd tile compound as a
twdfid ottt 35l g, ngty@[d) as a white solid (178 nmy, 70%yield).

28036%%%0 gf}_ e)e ei(é g? d§g6 (§§§(§sts$1\r;er i) me%o 0 r%/d}ﬁhl?romei ane élS
(ﬂéz) fyglalm;_treanj_of @g | g'l'dSHS Wl?b&él glr%ghzhedilraeﬁ Fo(lj)tn@bffn]’?élﬁ@tes

({8n txdoksubitg @I selidon is@diﬂ@@t‘rﬂdﬁdllﬂﬁve  pelew solidhi The gg@nsolidlif@suspended in

%&%ﬁ(@ﬁ{fz) @1@1'6 H&ﬂgg&lchéd @Js hﬂ%\(&ﬁ @nﬁ c@et@f é‘d{er (EfprﬁL) SAHEQ HlEr§r0n and drying,
at] on,

conce
O st T il S oML P S b et RER g
W|th 2 5 N [ithium hydroxide (LiOH) (0.43 nL) before
i t o sUﬁlkgrn@mms@@nam"[e@e&qzﬁ]&ilomeg@igwmuﬁl LTRG-Sy Diperad-1-y1)-
r t hane
tpr0P3il] ammeqt_rll }gdrocgl orlgzz e fg)l tng mg%unds afe SY Qlf%zgtgand gol%&% 6?)%1 & base or HCl

as a
yilel d) . Es+(mz) 368 [MH—I] Exanpl e 18

[ 4- (Benzo[ bl t hi ophen-2-yl)-5-bromopyri m di n- 21yl s (E3+pnz:

i perazin-1-yl-elhyl)-afmpeuntly i - hydrochl ori de| Usi ni@y*H]
t e -ﬁt(%@[@fllophen 3- yl) pyrimidin-2- yl] [3-(4- 1sopr0pylp1perazm 1-yD)- 396
FrA_-(h yil vl LV D_ v 1 [ 2

L T \ M T d ot _ iy ) _l LILI - yl £3

( Ipci p 3—5155;;3% 0'[' thloﬂ) §y1 2& éﬁloivoyf dem 2’ %E[)f’ (T’Sy (i,]metll}ylr:‘ee Jaseilfit;%ll)),
tn 44 B&zopHB 1 §ch§>}’ SRR Zea ey 402(CI),
4-4{(3b=§1§d£a&1 ﬁiyb—lpﬁm&ﬂlm -yl )-5-brono- 2-chl oro- pyri miaice
ass a| whBdne[igwbphch-2-§1t-5-¢thropeadiil-dyiEGmert ed t o {he 429¢°Cb,
tri - pyieieteyépivierasii- te)-mepvi-amiEQaifygoelorigld 8 (79Br) and 43Q'CH
("@Br f4‘[§§ﬁpmb]th1@b yle larg’n(?glmldln 2-y1]- [3-3.5- 460("Br),
zo[ b glggli’:élﬁ)l%t%l%fop ucdgl)[box 0Ip ¢hat %mé cTt}B/pr opyl am d@ﬁ?rB

- Y AT QG Bdn QY A1 dHibphkd™-y1)-3Be&h BT f’iﬂanfl 193 -(4-ethyl 460(79B)
bg‘ynz D[-h)- ﬁrrllsﬁymp[hleme A car boxrylll c }é.C[IT erreytpﬁ)f}rlazmes1 er 462(81Brr)

m xt [ deBafo[hibmhenbpenzeidpynhdiophnesd4-(220. 0 g, 93. 8476("Br),
nnl ) hyd@se@AryiRragiv: - PGprgpyli #0ind ) 478(*'Br)

14"} Br@egéﬁ[%thl@ Hb%lﬁﬁfrymzrw@??%@r{@(l5 4 g, |27.8 396

Crazin- y} -amipe4 qcloridg A 2N

(4o A AR s B B OBRGT (Bss ) 15| e

| ner gldﬁc%ﬁ [ﬂ]t@loﬁienlz - @i m&&&%@[ﬁ(@-@ﬁ}ﬁﬂlﬁﬁmﬁ/ essel . 9
The {esisgbpyilSmi €SS Ur | zeé) with 100 psi carbon| nonoxi’tie

( @O | gaBgnzditinphty ri-xdthytperinmign-Rel@df3gdnat 80 C for 24,1,
hour sprovphvierapiy kyDresoppli-dnaee i xt ure i s concentrated tao

evappitabazagihio lb%lfl‘iﬁfry@yli”’fldlil%ylb@df‘ ed onto 2/4 L ige

wat-e qpylplnerazm y2 -propyl]-apine pe f o1 +OF
Filt ¢ HEPGAL 1@%;;? R R I or o ret harie!
ang [AQBenEd[/J]tB B 155 -G¥hdh AR & -W-B i hGhi OF OMET Nars Pk

The C ooy i]aeide 4h9d?dcm6rmeret ane solution is concentra&4ethn

to give 35 a dark gum it is dissolved in

di chl oronmet hane (50 nL) and subjected to

chromat ography on silica gel, eluting with

di chl oronet hane i n hexanes 50-100% to give the title
conpound as a tan oil (15.2 g, 84% vyield). W

2007/ 092095 PCT/ US2006/ 060911 - 35
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(B). Preparation of
2-(2-chl oropyrimdin-4-yl)-benzo[ b]thi ophene- 4-car boxy

wo p@7mgions met hyl ester Lithiumdiisopropyl am PEr/(52080060911

m, 2 Min THF) is added dropwi se to a stirred

sol ution of benzo[b]thiophene-4-carboxylic acid

nmet hyl ester (2.00 g, 10.4 mmol) and triisopropyl
borate (2.63 nL, 11.4 mml) in anhydrous THE (20 nlL)
at -78 C under nitrogen. Upoft-the conpletion of the
addition, the 5 mxture is allowed to warmslowy over
1 hour to anbient tenperature where it is stirred for
another 1 hour. Aqueous N&Z®t37solution (2 M 15.6
A-Beiz8]blabdied 2 /105 inaly i tidin-Byl]-B opipeovied yidyrofvilemaddi t i on

of 1, l@IMQ&§&QMQHQQ%EHQ9§QQEQQQLﬁ%&ﬁ%ﬁﬁé6&§}§0f&h¢)mammdma
0. 570 ol tate

ny,
(St DR (s (e Ofé‘ (ﬁmﬂ’ bé‘Fpr&?“ozﬁg}g% ﬁ’ﬂ"fﬂ’u Sﬁ“é"th(ﬂlpya%ldlﬁe (”1?6“4‘3’40 %ﬁﬁml) and
Threrreremoylinome (D XL Ux885 ngolhe githedbut bA-diedie (3¢ thigrt abBich puppagature
Abder raﬂspéneme rds @R akdU§ I@ata(-lHEani 08 beﬁya@mﬁ &k eho@f fAt ahitd&it temperature

% l’l’llX LBe 18 con n%rate(ll anrl a)grr{a ogr ed on .leca g V\ét%?gl I\FHE/C%%&? and

i hed ers-are concentra ve'a dark
%Plvraﬂethwwé’ 6§<o10 igye 1-5-IgHbsplP\henghep3-yHP e g Pyt an&engppepropyll-
plperhZrc-e dartdyylic Addrprabogesaphy wiik sgid [ I7Eag, @b yiel®l uting with

d' chi @F@Hﬁkﬂéﬁﬁed't@a &1@8&%&1&% A% 10 odEéP(l@él HEo BfB%lmoI) hidl e
0

(t éj lsﬂ'g?eé%§? g]lLI o0 m(tﬂomn ag‘lygrous 1 g dlg}:llloroethar% (€] mIiIS at a}{qblent te?nperature under

4ittpRn [ The (edrltmptolionycirise Rytiriyd hovof B kingprder e gridy ppgpetis
Hljlsﬁgnéﬁzd 2 cyL@}m's m}/mmo@ﬁwh&ne (mLp @tBzhneyid 2 6 anibaxyldréidaalict)

&(ﬁ 4{3 b %ﬁ)?nrato 15 é)n m%a gel, elu{ﬁle wgﬁ)g M%T &j; én (%10 lorome i?e 5-
g&vgzae epsgpopid IO AL A € ot

t|tIe conpound is synthesized from

2-(2-chl oro-pyrim di n-4-ylgamne 18

bepz ib i qph qiﬁ-canpo | ag“qdneth¥l

1 aemsfril:e?r{ h %r ch?orlde

4- { 3- Pilag(ibistapys Kbyt bty hil o helrioingiy-2-py B ritcelvine 20-
)ﬁo@ﬂ]l—alﬁﬂ}: i 653 ﬁﬁyds&(rf ﬂlb ﬂt&k&lﬂoﬁiﬁm&ynﬂﬁﬂi@b@ﬁ%‘ Gbéhz@&]ihﬂphen 2-yl)-5-bromo-
lgro B}%Mclznf %ﬁét 1te S%ild I?t n{r%aggjco&/r d\J!Cj: tl%er M%?olflﬁe s}:rjllt %L(m/z) 418

éd%rWWﬂ( &0 B [ 4- (4-
met hoxycar bonyl - benzo[ b] t hi ophen-2-yl') -pyrim din-2-yl a
m noj - propyl} pi perazi ne- Jxgafinoxylic acid tert- butyl

ester _7_ g, !—‘}9 rm,ol ) | n TA_.I -l$e7zo /'lYEQ_I (‘xrln_zl i1

At 40 C, 5 N HC (Zgﬁkﬁ@muﬁsLEdﬂé@mhﬁkone shot to the
(@) pla@iidn BT Béitb[b EhiopMbd-NafboB lidicka k@A cdidie  m Xt ure

beco ”R%llﬁurééﬁ&%%de&g[tb]tﬁfpﬂe% addd b %Iho%npwﬁc)zgﬁ ¥ 2%9}0 o8,

:Jrldt bl@(@l&bgry pgqlgﬁl)no)fecrgsene (%:.42gggr8é1fniloa ﬁndd]rethylamme (72.0 mL, 520 mmol) in
eDE(23mpy direxthaizul faxide-(HMS PSP ylL aisrinmeicedg p il irhidh preséweyrbaptiofy gessel.
ﬁg@a[eéahgsmeggmml féq%%@rcpf@aﬁyﬂoh&lde @0) le eyl @]m]@ RYERA A6 C for 24
cnlioride 1 SO

% tH{e aﬁ(lzj'eacnoramlxture S c():onrce(r)lEJ ate?irgé/ Vﬁ)orat% 6§1 gé@? tl)_rEore 1t§s %)érn(l'dnto 24 Lice
arer vigddend t%f@wé\&ﬂoqnmnl W“tr §lugtiog hertlids tekersp évischlommeshane and the
Airtai3 is[edraltdiwaia ibtoocymetneta z e bdniblhk B RAmZhayid orufyplid coicehitrite@o give
%qmy éuﬁlmt Q Qllsolpgd(?rp&@h}oro%tfl)a%g (%@}Ilﬂ)%ﬂ(l suﬁ&%@?%%l)rha%gﬁfh& gn silica gel,

tert-but est er drochol ri c aci

mg)wnﬁq ﬁChloé(ﬁﬁ&bﬂ]F Blﬁlgxalﬁm%) 1()(1/0 t(iﬁ_\)e the pt(])e\mlgqx)éral asd tan oil (15 2 g, 84%
Yeldbenzotri azol - 1-yl oxytri s(di met hyl am no) phosphoni um
hexaf | uor ophosphate (884 ng, 2.00 mmol ) is added to
the m xture, the resultant m xture is allowed to stir
at 50 Cfor 14 hours. The m xture is concentrated and
chromat ogr aphed on silica gel, eluting with 2 M

NH3/ CH3OH i n di chl oronet hane 1-5% to give the

N- cycl opr opyl car boxam de as a yellow sh solid. 35 The
above N-cycl opropyl carboxam de is dissolved in MeOH
(40 mL)/ di chl or onet hane (20 nL) and a smal | strean1of

' o, .
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-36 suspension. After filtration and drying, the title
conpound is obtained as a yellow solid (480 ng, 53%

WO @7 @dy209ES+H( ' z) 437 [ MHH]. Exanple 20 5 PCT/US2006/060911

2-{5-Chl oro-2-[ 3- (4- net hyl

I perazin-1-yl)-propyl am no] _pyrimdin-4-yll}-benzo[blt
hi ophene- 4-carbox acid cycl opropyl am de
tri-hydrochloride (A). Preparation of

benzo[ b] t hi ophene- 4- car boxyl-? acid A few crystals of

i odi ne are added to a stirred suspension of magnesium
(My) (4.79 g, 197 mmol) in anhydrous THE (100 nl)
Yrdlatrapiop plod erhlutriviaif préy i bengoppdipjoniieng Gicgox gig aqt methyl ester

4 b I O DBl Erofylinaip (Fan &L (24D in@HF i Qadgrd dﬂ)ﬁﬁsemmhl)ed lsdlution of
ﬂ{hﬁ}b{éﬂe 4%b&x%l>l§:Q101an2th}Jl ecStep(g g@éj 16’1 IQI‘R(YM aﬁ(ﬁrlls(%(-)ﬁ)lp)tl Ib(gété (Té 63 mL,

onI is ad

(c
st é?“t‘”‘"ll REhy e THdA ™t é% Ct“ﬁ%ff mtfﬂ%%l P@%lfhea?mpﬂeﬂ@ 05%3&911{10“ the
ingxtggieldidwaitto wene slpvay @ertldiok eembiet gmparapacthien A ists@rp @r abthr é hour.
axrq&uLﬁdJa;@@ RBtida2 Mhis 3 mmls ﬁﬁedaJ Bk Qonm?vmp 8s adalﬁdl of 1,1°-

@ ﬁ!lerr_l%%hospﬁ?o)te ao%e‘::n mg 0. I’fg &)aﬁaihﬁm(g?’ acetd %(11219 mgr d’l 5r 70 mmol) and

consu
cddiceeronygmigige @4% d ‘b@olb A% regon @fX&feedleat?dﬁ%ﬁ%ﬂLd Y 1? hows i 4
ambitnasigeraivg: TOH Bl @dtattdvtiohd dg@os Gl tsieced With SHCle@ QX thIOYL) and the
cc‘r\'mb%(@ltaﬂg Iglc&lceﬁ%d thg%e E @dm)s@lqdatfwsgld(?sf dlstsoh&@d 1;11 ﬁlcﬁ&&ﬁ&hla& And

t aroun an ice t h.

Bkﬁ? yﬁ&“’%%fai’ d%%hc? 6‘%{ e]ji‘g‘g?“dh %WWE@&“&H?F"’I&“@%\SO 18?? g the
plﬁfec@mpﬂuww evedppbarid (1671 aaldk i on is careful ly
QUeR& e n ¥ 4t B-[AQURALS calO K- bdo[ R bioBenG-y HAGHROHS-y1aS 6] IpkbB31} -
chlori he m xture is extracted with

ELORC. ‘f‘ﬁgoxyhcacmetmglﬁﬁ%sge: is extracted with gueo us 2

M sodPmﬁﬂwmh%afB*e(beemé?@ﬂmphgh?dﬂm@mlélaﬁéau%<4ﬁﬁ% Ripcyagin-1-yD-
tptogyi]-agutnie di-Hyiiredhlovidet the talguepuBd 8 HUhdsizhd flom 2 ptlodo-tyomilioryiya
%uém%bm 4-Rb:GHc afil ln&ﬁﬁ&stepe@ @aﬂ&ia@l% yltﬂ@)g the title 4o

Eg)n]%a?ratlo gss4 {9%‘ @ 63E0§¥ gegﬁ)?bétwgphen 2 }ﬁ) pyl‘lmldlg‘l% yIammo] propg} -piperazine-1-

(cbazdic badiyblew? ofeh]ittiogphign- 2- yl ) boroni ¢ aci d
N- But whdedub biobnd{tidn &.5M, 2. @AL)nﬂ.a)ideu& aagtde ddsiapwise-4-0 a

%e!h >§'§ag:)01%/p!)eﬁ£0 :ﬁlﬂopgzn ZﬂE) ?rgrggg ?% a&m] rﬂ%{})g}?’%degamam Carbg)§r§c acid tert-
ﬁwre%sa CHRELS ﬁﬁ%fﬁlﬁ‘é}%THFA@ ey Mgyl hth%§su1t%’ilt migYie GstirgA age C for
Bénz:o A0t Qi sopie re-vd-) Gaddodi yieisipt @di dradtiROniQurg, Withib2 nrinvod e
|rrnxt1§émy&m@d%§s Sk, AROBrrMen ank &yﬁg de e c&%o%%ﬂ)bt&hﬁ% as a yellow solid
gﬁp}%ﬁg&y d addition, the reaction mxture is
°¥8 )vvarm up to 0 C where it is stirred for

o&rW@Ptlogoﬂ%d%rf@lpe%@l Yiemexlinome)-prdiridinreyLibgnzel pidioglpng-bearbgglic

GeilyefcdpBpylahnide Si-Hydr@ab@d W th triisopropyl borate (65.0

n, 2 ggsolgﬂ;ggfet)qylam-[&?o 97@ thl 3%9 mglglt) Q‘ld cﬁ}‘(l)%lja&ﬂm[ng @ylergfu @@gmmol) are

the reac nits reach erature
ifed sgauertialfydo ac*&]fff‘éfﬁ?ﬂ“ﬁ}‘)ﬂ@&”e h”c[ﬁ S Ry Regd HEigpier %\tﬂédﬂmldm -2
MEhh @ pyt-piperadifid- rarbexytipoidat ibonl cgfr diffdEockplrics¢id(ETss bFP nin® 1) in
f. 0% 08 H DMER® 18 9 Ipbvdieﬂeé1fmuo@l%edylgytrlz(alln&my@mn@mosmme d

thﬁxaf?lioro\?lqoggatm& ml%hZE]g’b mmofgﬂ_ \?\id,)e(% t0 Qle mixl’uré) g 69u]61nt mlglgﬁlé /alﬁi)wed to stir at

9? é] f@f)14 h(CJ,@) The pp)@bealp @njeEftegfnd chromatographed on silica gel eluting with 2 M
2/ 211Hdi Ghlo@inaPIAE i-5k.dd divedieWoyclpep@fbbiatnlat 8phebeisitolar
b oXy | ll"l‘l% a@ogé Jq cﬂgprag'}éﬁgolflﬁmmg&g:ﬂeéﬂll\&ébh 946 m&%dlMloroﬁlgtganm‘Q)) mL)

i s ad dr opw se a stirred solu 4- car boxy-
B%W@t-lb*}f‘faﬁﬁ 06@6%{?“52“%} ) g B Bty S%”S%SO&“O“G‘“%%“WB? ythé warm
arldioRis dapiipd with cdtdssorroppepapg tipdht mebic(it4pdratgre 0@RB@ fimpl a)yeljopy
et hyl enegl ycol dinethyl ether (620 nli) at room

t enperature under nitrogen atnosphere. Upon the 35
conpl etion of addition, PdCL2(PPh3)2 (5.31g, 3% nol)
is added in one portion, then the reaction mxture is
heated at 100 C overnight. The m xture is cooled to 10
C, then 37% HC1(150 nL) is added in portions to form
a suspension. After filtration and washing with water
(300 nmM.x3) the solid is dried under vacuum WO

NN N™ ] NN\ PN NT ] 1 1SN NS/ A A
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-37 Then the solid is suspended in 1 L of
di chl or onet hane/ et hanol (10:1) and stirred overnight.

WQ@\Rdoen9andt her round of filtration and dryi ngPCT/ki82006/060911

first crop of title conpound (28.0 g, 38%yield) is
obtai ned. Mbther [liquor is concentrated and the
residue is suspended in acetone (1 nL) and stirred
overnight. After filtration, the solid is
re-suspended in 200 nL of di-é¢hl or onet hane/ et hano
(ethanol) (3:1) and stirred for 2 hours. 5 Additiona
5 g of the title conpound is obtained after filtration
ArePnginy i Ag ieipe prg ldfyingsjths e dogpoymigg obfemyd as Pregpysplitt FR8 e op
2icldRESHAbabl prapyri m di n- 4-yl ) - benzo[ b] t hi ophene- 4- car
boxylic acid, cyclopropylanide. Diisopropylethylan ne
(1 42 m.) is added to a stirred suspension of

(2 5 dlchloro pyr|n1d|n &mmeZO

- OIYZE el - vi-propy limano)byrigidzed-d: -ePzoB Bhigpheng-4-aboxylic
nnDI) in anhydrousmghgakgﬁg?ﬁ&ham@mgﬁgﬁnL)daL 0 C

ut.i on ol  owed by

gghﬁemmmn !%ﬁpo?%%p%ﬁm?&ccgpropylan1ne (0.570 nmi,
10 8. ééewrfﬁ;@tplj ofdndige ﬁ@%éeéltwnrred suspension of magnesium (Mg) (4.79 g, 197 mmol)
IHnhenzatlF i ag ol rubdeyhitogytamosthete, et hypluairio rayr@haspbombiena (40.0
@Q&%&MQB Qfﬂl}@(ﬁpﬁﬂt (@50 II(L?IS %e&hop@rsoz %lmp&])y 5 ‘V-I(—)laﬁe total amount is

tant. m xture stir at
ﬁ‘g%fré ?{“h)é?w Smétttheé??ﬁ "%ﬁ e th{“ﬁﬁ’beétrog%wu? o F‘dd? "IHtBi’fra? “’%‘eep the
Dvaélohtympe@turverour(d:%%S 16 Thistakggaedd J0migiyainf figdy thd reaggontisdreated at
tsive f(ml Xdubl 'V@hen meofm'e Xz il cBhsinged, tifhdabiio® cdoldd to@NQLBOC 0,2 (generated

quorg ?c% mba s%{isebué d 4rgoat¥1i sglﬂtlonAEtlsereractlor }é €X0 brm‘ichar?dt ertel:'lnigpgrature of the

titl as a tan
|s?1ut101§15 E@bﬁ&)uw 2t3 o mmeﬁrﬁ'@ eﬁé:': babl‘u rT p@fquhbg{;g celﬁmueg_@r ](SE"’) minutes until a
2epjdps (GRpncOipriarf. 3h¢ dactimtidvyfuldi qpenriad wit-aducyils ) 0%pHORY] ‘@nhqous

]g%d%]rchmdg sRadfha b dhe Q&mé%[eb&a&tu 0 lﬁ@ﬂ@ fhe o AHECRAY Exracted with
fqu(e%ls Jbuﬁﬂveg%g%l% %\[{‘?Oﬁ%%n thf: %ﬁu%)gs g 4e 1N gnen(aﬁlgﬁz‘efl with adpigousy. 37% HCl to

o [to) forjngy seppRdeat. thaer gltraffop quéldmset@ pegrsigyrndof Obtaka?dudewhlte solid (24.9

218 yergi chl or o- pyri m di n-4-yl)-benzo[ b] t hi ophene- 4-ca
10 g, 5.77 mo

(]?)oﬁ%%)ﬁﬂatg)n ‘8‘&11 garbogf)é%kogﬂﬁlgﬁa\é% gg}bgrg 1c( a%ld an‘gl ent )

t enpef ﬁt“m“@mﬂ R % PHrioged dr"H"H%? R aéglﬁﬁdts‘élﬁlt’“ HsepRjrrelapige (33.0

2Q., Béatneltlin athy®@&is OIF @00 n@.) o U °S undéfrit@pen OBt Adtri3Ominutes, a

tsaﬁlo§&f|béngog_]g§blgﬁéel am%oxg@ mezw pd Qdmrh(ﬁ‘) ndanglak@mﬁ%bw anﬁs added.

(Upﬁ_tfle(c?%%eélon g_(!ldl(fl% he rreh ctl(En Lrlrrpxeturf 1§ al}og?” ap tf) ﬁ & whgrﬁ 6 I8 gtlrtred for
ta@ptherSQéplﬁf- aihg r@qqtl(@mnl)@t}rq ip @ale(bte |-30 “(ehe(9te 1tnquewdtvﬁth Emopropyl borate (65.0
INH378CHBGH Thelcodling b0k aaRtdkaiiandhd%%tiod Reldveds tehdd BiGbient

Qe%grgﬁrg%ﬂ:% it 1gc§1§ﬁﬁ}pqqenmeﬁ) glfh %nc@nrtrgt cﬁ%l b@&lgl]?)d Aﬁ&] gva}%ra‘am of THF a

concentrated 1 n_vacuo
SHEPENL] Bed B vty F"ll@’ieﬁ@fﬁl‘(a&@“ m&ed Fvgceéf’&ﬁl‘éﬁeriﬂﬁo Blyg) god dried to
poritld tprigle ¢ompdundes 8 wEipenid (2010 sifideicldsoni cati on. After

f(('t)l ﬁrgparatiog afzam @Ldlc@&opglﬁrm&myn @enJ;o'[bgmphM@JAcwaﬁ@ hdid (1.89

g, |eI ve free
di ss O(KV eous Fﬂ?u 10r1a(& N/I[ ﬁ) p glg%r%.{_ \ylf\e}e(tﬁ_it E%@Oﬁlﬁ{? of (4-carboxy-
OPENC B iepIsh- %,rwl)bmowwcai (5 6§n9h45|m0§ ﬁfldéém“éffﬂoraﬁﬁy@ i - i 23fy el in
fe@ylendelyblaute @S cthdrir@o ye) at ©vh S@petituke@iRdet ﬁtro@énawloyphere Upon the

%%@eﬁ&to% %%Ql Hfﬁ %’b}h{ES 31 ? @f% %5 a(ﬁled]lil'? or,;ﬂlp rt?’oldstfl)eﬁ ﬁl§ kegcrt}on mixture is

thF?é?d §td%°p Srﬂg ?%‘FP u“ﬁlﬁl B “reésocﬂ‘?l‘??é‘t i oﬁ the?\? 7%1?011“151’ ’t“Péi aid?fﬁ mamlaons
dr frirngyspdnkien. piterifikrai@o aploarhale weh it @Predd3 els selidysakibdomger vacuum.
solid (2.17 g, 94%yield). 30 ES+(nfz) 485 (35Cl) and
487 (37Cl) [M+H . Using the nethod of

2-{5-chl oro-2-[ 3- (4- net hyl pi perazi n-1-yl ) - propyl anm no]
-pyrimdin-4-yl}- benzo[ b]thi ophene-4-carboxylic acid
cycl opropyl am de tri-hydrochl oride, the foll ow ng
conmpounds may be prepared and isolated as the free

base or the hydrochloride salt: 35 WD 2007/ 092095

PCT/ US2006/ 060911 -38 MS (ES+) nmz
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Ex. Compound M+H 21
2-{5-Chl oro- 2-[ 2- (4- net hyl pi perazi n-1-yl)-et hyl am no] -

W@y h- 4-yl } - 471(35C1l), benzo b thi ohene-BETES1OK060911

lic acid c cloro lam de tri-h drochloride 473(37C1)
22
2-{5-Chl oro-2-[ 3-(4-ethyl pi perazin-1-yl)-propyl am no] -
pyrimdin-4-yl}- 499(35Cl), benzo b thin
hene- 4-carboxylic acid ¢ clo3Fo lamide tri-h
drochloride 45 11(37C1) 23
2-{5-Chl oro-2-[ 3-(4-n-propyl pi perazin- 3 propyl am n
a']lenw PYligisdisprndpd ing :[3)( g@@l()methane/et anol (10:1) and stirred overnight.  After another
ydu}ld- i) ﬁlﬁZtﬁ[l b‘}lﬁhin@ﬂhﬁﬂ&r@ﬂﬁtﬁlﬁ bﬁﬁpydnd cs.ag 38 yield) is obtained. Mother
%XLQJS 19%&%[6@&% qlg reé&u% (s%lzsgalaed 1n2clé'etone (1 mL) and itlrre(i qvernight. Aflter filtration,
%0116&;& Wp&ﬂdﬁl 1121_206 g]i:-gltcgq% fo p}llane/ethanol (ethanr(])l-) (3-1 an)d stgred ory 2 haour?s
quhudgéﬁ gg{thp] tﬁlh¢0@p¢q}gfueokﬁb4r@daqfl§dyktybqn@ncﬁb{l@ Overall yield is 44%.
Q]y)cll’rﬁﬂlﬁtﬂ)ﬂyl* ﬁ%ﬂ@llé&p@(tﬁ&gl)d) be%gb[b]thlophene 4-carboxylic acid, cyclopropylamlde
er azl

g Bbsapl)r%/ipylﬁt% { me((l éggnq}) bX(%lg(ioE jl{rﬁ sus néln le ingsg c? %foro F/I‘.lml in-4-
Eleg @Z%@@P%Wé‘ ticded €r & AYUreehn srydhes Ggloromethane (40 mL) at
2€ {rger Mebday lo-fi2m p @hufid, ®ildwel i speEnadiy Rddiioyd! pycpproithaniona] mL,

RYS mzélsian@po%vﬁ%féd}m bé-&&nazm N7 Rl 9RIEN S0 4 rmRARLROX ¥ oloShosphate
23 2{“? 8[% p{?ﬁ%ﬂ%l@?‘%{% HEG OB oby AR Ao &L hF - op

qumt@jp for &|h.oy1’p }Dletl@lq}(eg@my) is added in small portions to the mixture, the mixture is
bena of &ihd amh@da Betéte QAU X&fﬂeﬂ i@ Cheru@y Gl QRHORY AR A btained

t [i=hydrochl

t é%l%use lthglﬁ mﬂ}eré Flca ent pi perazin-1-yl) - Propyl a
l‘ﬁ)n?O VPOI'ZT{'? éﬁ rf;f:tlﬂl Pifgragn- 3-5 ropy aglglo] -pyrimidin-4-yl}-bénzo[b]thiophene-4-
ydtrl}oxbe acztbﬁybl]mrdmykalplhﬁn@ymmardboxyl ic acid
CycC | o P E3OM£@%)Q)Q¥ rﬁéﬂyfplpéélz;]ne é72€%)14 4 mﬁ% Q&i&éa% d s@h@ed suspension of

S S PRy Ry BRI TP By R 210557

gmmol) ag‘t_rygreus ([;jl)dloxane (40 mL) at ambient temperature under nitrogen. The resultant mixture is
Byaketl BE9ST(Mord-hyhlrs) Ahx&mzrﬁ{nba,tﬁm the pineRadud s et it GechBEoknbthane (40
?gﬁ%ﬁ?% f e 1t i {re!ated \§ éf;fj&}% 39 Qﬁ’)d ﬁ"l%%b)!ugg ]]S glcated theT sutrgi]']ect to

seﬁ)@‘(]mobwsiﬂm %ﬂ ﬁlutg‘}g WW % ﬁ in glehloromethanre]:-o 8-A> e fractlons containing
ylbs}redbe)n@o{rdﬂotlehtp(tﬁnhm dhaceranatbdix ydcmoomm(mbdzomes a 10 mL suspension.
(‘D\Ile‘tﬂy%% ML@ magﬁd h Erha‘ll pé’g(;l‘lg I% thgi)spenslﬂﬁﬂ qﬁd@ﬁshﬁlﬁﬁdn dgﬁe?’ ﬁ-ltratlon and

é’?’ ?m([:g“ g }1%(%84§6¥§%% pjperazin-1-yl)-butylam no] -
benzo[#slbdie @mh@we digpolgseirtytrigtomethane R UmIENNSOBSHGHY lgnbfided with a

tshdlFshasl o Oeh i s Hite ¢db ©1 § Bifked) TheZello® solfld ©§1@vlyPconcentrated until it
ﬁ:)&m[lé!@tl ihﬁ{llu sugzo%nsgg t]ﬂéﬁllypé:ﬂ%?(l(l) Qt)rfs aﬂde}{ En smﬁmoﬁgr]s to%’iergé(sk)e%g&n%gder

- SS rimdin-4- hene- 4-
S(i)ntcatga i ﬂ%e&ﬁl‘gqtl&n a]n%drylag’rﬁhaglefz(?nilpounaggktgned as aﬂ?lov)sohfl (2] 1 75 9?% yleld)
Sy B01(°CTand 48'hydb Pettll.or i de 2- (5- Chl or o- 2-
f2-[methyl - ((RS)-1-nethyl pyrrolidin-3 -yl)-amno]- ss
2':3h4|8§£mgn %rﬂethg)/d of 2-.{5 chloro 42 [y-l( ekt)}g ﬁ) i)er Zb )Ip(r)%)ﬁlgﬁlrelo] Eyrlmldl -4- X(l}
ypqz@b]é@plﬁneﬁg@gq]@fyld cyélylgq) %@wihggq \L@rlde the following compounds may be
Srefaded [plat-iClle @4 @re dee(bdse OB WOPEBIPYe €8r banoyl - benzo[ b] t hi op
hen-2-yl)- 514 35ClL , 34
pyrim di n-2-yl am no] - propyl } - pi perazi ne-1| -car boxylic
acid am de di- 516( 37Cl) hydrochloride



35

2-{2-[3-(4- Aeetyl pi perazi n-1-yl)-propyl am no] - 5-chl oro

W@ mdh- 4-yl } -
lic acid c clo ro | am de di

513(35C1),

benzo b thi oheneP@F/Ts2006860911
-hydrochl oride 51 5 37C1

2-{5-Chloro-2-[3-(4-isobutyl pi perazin-1-yl)-propylam n

o] -pyrimdin-4- 527 35C1 ,

36

yl } - benzo[ b] t hi ophene- 4- car boxylic acid
cycl opropyl am de tri- 529(37&- hydrochl ori de
2-{5-Chl oro- 2-[ 2- (4-di met hyl am nopi peridin-1-yl)-ethyl

am nol -pyrimdin- 498 35C1 37
4-yl }-benzo] b] t hi ophene 4- car boxylic acid MS (ES+) m/z
CJ;;%! aYald opvilam 4’ CQpPURE ) h\1r~|r nr-lgl nr| r~|a 2_f [M;';Ié]
y 71 in i
S_ZCh en%%hll- %éqpi ca 150 Qﬁlﬁcﬂ‘ %ﬁi ﬂ@l (E?lj)’ ) - pr éé% C%
i LIT0] 2 92&ioko-2-BR4-LchyiPipda - 51)pko 1%91%63 p§r‘rm’il 11'1 &’Sx‘l ne A=THHLOX,
he agbedzodwibgBent A-cdridiid i ddppylamid@¥ri-MydpcHorille P|Y Y 4QCRY)
524 ( | G Chidrd-1-[3Hy-pib @ pivkadid- Ge)-p2ophlabind] yrmﬁ@mQ [ B- ((Rpe@,
- di_meylhihaffilthiepheg £ eabdxgic peidl eyglojrepplamidy/ | ani no] - | ss 35CCH
499( éi Chloro-2-[3 (4 1sopr0pylp1perazm 1 yf) propylammoT pyrimidin- 4- 513¢°Q),
n\lrl 'ryl}*% ﬁzow_ilttupi{hzmé Ia;ngﬂl du H}R}éan%der\nr l’\f\%\ll}i 5 aCIS]C?(WCl)
cthy. 10 pyla Timiglin
Cg%l PRLS @pqi é? ;§ 0X lllg]zg]tilqlo E% laml(h;;g?])ﬁ, IOQiE:é de 2- f \465
BE (%” QEQMéhyll 2r30(k- aﬁy}&gfl&lﬁ“ﬁ HYrb S IO pQNrﬁlﬁlQ LErTEI-yT) 4'75”
Opyl 3-5&1%@]]th10[ﬁ§16 409 i addlc)glopropylamide
pyt i M-ci-B<4Alylp{pebanzo]-hdry hhioplieneedig@nBoryl | € ackd(c,
cycl bﬂﬂ@ 'hlﬂmﬂd-é C@‘@lﬂl?)?@Cyclomopylam@\ﬁdhmmlmﬂq de WDS13C’CDH
29%/; OIBPiIDET91 1) PTOEQWE}@&WEIH@H#& 2- §39¢°C),
5- M Mh 1d;hlg°henfﬁ SHETHY B rltreesy - S41(7C)
RARA Jz’{SLd“l%ko"E 31 E&J{Z -hydfé’ étﬂ&l)&i{pé{az 1Y}91] pylattthts > 35
bbe | pRRENEEA-HCABREKhCa calGly B LM §cgpfr)@meldam e DD
di - h ahkieri de Hydrochloric¢ acid (1.0 M 0.806 /P
i s agdaledCioo-al3s4-ngtnyd d4]8iuspeinsh-ompydfnino]-pyrimidin-4- 499(°Cl)
2_3? 5! riebdy thQo}{hgle-(tﬁarb(gyhc acid cyclopropylamlde tri- 501 (37 Cl)’
met h /hYASEOFJ%T o (4 [aYaaYall /1; amni o} nurimdin-4 \/I 199(35\(:1)
-£5-Chlaro= 1 a 1 idi ,
;ét‘ b geEzlo AL @re c?r?,x%o@ ﬁg cyé ,n% qua;nld]qg rlnga‘ﬁoégcy ! am d 01C'Cl)
(ri. -2 (S[abhlo méfﬂgfpﬁl)me{hgfllplb’éﬁw4-\y9 aMlhd] eth}Jl hﬁno‘ €S '” t ”% 3501
sétu ma&mm&3@%&&&8&&@%&ﬁ4&ﬂm%@@wﬂ&ﬁbﬁﬁ%ﬁﬁﬂ&& ciro,
gi ve| vdsaldrick After vaccumdrying at 45 C for aboa(f %D
hour 52-CH@lor 2 Réndonosundciispymobliel iedias a sol i d (S0
rrg, 92;216395)@@1 mlmldegaypMr%e[blzb@shepwaﬂboxywc@x anpl € 424g7°cy
2 { 5 {?pp[éqpélgml T(§ cygz ImDlcar'k?'am y1-benzo[b]thi hen 2 yl
| per a@naldfn la)% L OVl 1) penzopticy
hi ophgie aC| "cycl opropyl a SL6CTCly
diz h ml{zqslad Meﬂyxﬂ@er&é&nqg) prdp RankTR- degr@’fynmldm 4-yl}- 513(°Cl),
2- { 5} wetolhythieriBent-3-c{rebxytie bdiddy gippeylaridcri-iydpdhloriger opy| arisaal
- gy | Aidthiprd2-PHG-iscbbelnipafzb} bhivopHenel avipaimioxy | i ¢ agpd,
cycl 3&? Efgylbé‘h‘m&@eﬂ]carww W%‘?Pfoﬁéamlﬁeﬁré title ,onpnmmtl)
5—S 'Gh?gﬁ) e 15 hy'lam eridin-1-yl)-ethylam, . 1m1d1r1
25(5] siﬁ ahs [f%‘z fdl (LS ARl ) B oby) el
- pyr | miadiunri benzo[ b] t hi ophene 4 car boxyl c aéfod’ch
cycl DDHig@ﬂ/dr(am%d‘Edlﬁiﬂﬂ/la&Bb@ipﬂﬁd 1a9-paopg@lidolt. ES+( nT 2212(4%%
( 35 ClLyyrigitioh-448 7oe(Z8PIIIphdndvi-bfboxyliEacaimplogrogyBunide S1407CD)
tri-hydrochloride
2-{5-Chloro-2-[3-((R)-3-dimethylamino-pyrrolidin-1-yl)-propylamino]- 499¢5C1
39 pyrimidin-4-yl}-benzo[b]thiophene-4-carboxylic acid cyclopropylamide 50 1( 37 Cl)’
tri-hydrochloride el
2-{5-Chloro-2-[3-((5)-3-dimethylamino-pyrrolidin-1-yl)-propylamino]- 499(5C]
40 pyrimidin-4-yl}-benzo[b]thiophene-4-carboxylic acid cyclopropylamide 50 1( 3 Cl)’
tri-hydrochloride el
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2-f5-Chl or o- 2- (3- pi perazi n-1 -yl propyl am no) - pyri m di n-

wa20p740920ehzof bl t hi ophene- 4- car boxylic acid PCT/US2006/060911

cycl opropylam de tri -hydrochloride Using the method
of

[4- (benzo[ b] t hi ophen-2-yl)-pyrimdin-2-yl]-[3-(4-nethy
| pi perazin-1-yl)- propyl]-amne tri-hydrochloride, the
title conpound is synthesize#-from
2-(2,5-dichloropyrimdin-4-yl)-

benzo[ b] t hi ophene- 4-carboxylic acid cycl opropyl am de
and 4- (3 -an1nopropy|) p|§€@@ﬁ4he- 1 -carboxyllc 25

(Eii% yi el o). RN N RSN

2-f 5- WOHVPHCQQ? QOB BEP A Hadeys ¢ PrepyPanedy P dith
ngthylbiperdpieniz bplobdrino pivemiod-v e akylidisnatiadoylic acid
ch%b@ﬁﬂaﬁmf k@mng ®. ltjfrilm(ﬂﬁy ﬁE@C@ |m@§ i"[@i@res?&@iné-@juﬂﬁ istchRentrated on the

ﬁ%t D a 4? Cto glﬁe as%hd After vaccumdryng a 45 °C for bout 2 ho sthe tltle com und is
E) perazi n- g am no) - pyri I n-

&btgﬂle}i as aﬁ@ﬁﬁ?[%l]gt Hrgphederarey B\é*SWI | c acid

cycl opropyl am de tri-hydrochloride, the title conpound
is synthesized as a yellq%%ﬁﬂhbd ES+(n12) 451 [ M+H] .

, d of e

-pyr|n1d|n 4- yI} 3 dydeppopflivlideldi-ydiaehfpeides - carboxyllc
aci d gyﬁgl t&mem&ydfam Iel@hyt 13- (myl&ﬁmﬂa}am [ glleprogynﬁmﬁ]q,lyﬂnﬁm Al -

%gnnﬁ@%flno ene rb%xg%lna%? Iceygllopzr(gpg al%l 9 deoalgof%ec‘) 615 8t egompo % is syn%hesmed
Iffe’F/ZU‘é%%%' %é‘b@i@/lplpef&@“ e I(Y‘ESL@I)““‘?J'PW““E%‘.‘ YChRpEUREPRAeE
2arfoxylic acid cyclopropylamide and obtained as a solid. ES+(m/z) 485 (35C1) and 487 (37C1) [M+H].

5- Chl or 0- 2- [ 2- (hexahydr o- 4-net hyl - (1 H) -1, 4- di azepi n- 1-
yl)- 3s 45 485( d),

et hyl am no] - pyri mi di n- 4- yltkedpgniz o[ b] t hi ophene- 4- car box

)2” |% 5-%g]llbrg-Z@%&el?h%iglxlpz)gvlﬁng) Igvg?ldﬁmvg%eréﬁb]thlophene 4|-carb0xvlic acid
p;/f: a;n' nO?r 0513E Bsél\cvciopropvlialmli’rlg hrxr Echf()) azin y ) -h-pro

pyr i niJdigrbeguetapdaf Eﬂe(bpz@[bﬂi]npﬂhﬁrbbh)sﬁ@ﬂ@néaﬂwweﬂlﬁpi@@iﬁ&1-yl)-
e 10H0 piyily adh@ede b (18 d@bdund 125yﬁ1thesmed from 2+(2,5-dichloropyrimidin-4-y1)-

%e %ﬂ%]‘%fo&le% 4[c§ b((x 13105&0‘\?I k}g‘g}t) SM nglldepa%{l Qél ﬁunbﬁépyﬂ' %A‘a%ﬁg gﬁ‘t)othc

- n- am no
%%P%%%FF ?“8 ls%%l(a%aﬂé c)W 50%433 yé‘%ﬂ F’{ib‘vll‘a Dawd PO W,
2-{5- Cnhl oro- 2- [ 5- (di net hy|]§£ﬂlﬂi1301)1 n- pent yl ami no] - pyr! i

trlhydrochlorlde 48
dlg 4-yl 1 458&35C%Lf. pen_o. &h[o_he ﬁﬁﬂcar o%&(hc
t ptopy) s ByEL

2-{5- Chl or o- 2- [6 ( dicypeptagrlagude iiglvdrpchleudet | ani no] - pyri m d
i N- 4- yhiggthednbR (B Cls) chlob @nZ-gipdad-inh iyeplgaend peiaidnoxyl | ¢

?@gﬂzﬂﬁlﬁ’l%&le&&rcgﬁy ﬂ%lg cff@(ﬁ&ﬁg@% h cﬁ?&ﬁgmi% %he%gec%m ound is synthesized
NIy Yt

& exa dropyrrol o] 3, 4-c]| pyrr ol
A Y8 BV”Wﬁﬁ@ﬂN+ﬂ yl} -benzo [blthi ophene- 4-

carboxylic acid cycl opropylam de tri-hydrochloride V N
0 H Uéh’l’é the method of 2-{5-chloro-2-[3-(4-methylpiperazin-1-yl)-propylamino]-pyrimidin-4-yl} -

benzo[b]thiophene-4-carboxylic acid cyclopropylamide tri-hydrochloride, the following compounds are

synthesized and isolated as a free base or as the hydrochloride salt:
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N N-~-- NC 3 HCl Using the synthetic nethod of
2-[5-chl or o- 2- ( 3- pi perazi n- 1-yl propyl am no) - pyri m di n-

wa2007p9208enzo[ b] t hi ophene- 4-carboxylic acid  PCT/US2006/060911

cycl opropyl am de tri-hydrochloride, the title conmpound
is synthesized from
2-(2,5-dichloropyrimdin-4-yl)-benzo[ b]thi ophene-4-car
boxylic acid cycl opropyl am de and 5-(2-

am noet hyl ) - hexahydr opyrrol of®B, 4-c] pyrrol e- 2- car boxyl i
c acid tert-butyl ester and isolated as a yellow 10

sol i ES+(m z) 483(35C1) and 485(37C1) [MtH], Exanple
51 2t { 5- ChI oro 2-f 3 (4 rret hyI p| per az| n- | MS (ES+) m/z
97‘“ R a ) penzol .
1! 3
?'gf ? gﬁv pirlré% a&{é{% m b}]/th%ﬁb 4% jﬁg@: 11(336 acld hydr pchl ??;57((357%?)’
yelopr p

24§ 2| D eHdd-0B 03 P iBhyiliferadn-y 4 1)n- PR ERB] T NI OphenesAcea,
r boxyhirimidaeti- ok -Hetoo B kiiophanet-beneymic phienipbbpymeiday| | - antoe’Cl

| NY2-t Relamel-Rods-dhctiraparat i on D of 499(*C]
5‘7‘1{ 5 CHF agreggzrglm lhwj“éfﬁfg”b?’%’é‘h@”ew 41°ar)‘7‘l’x)’h°pr opy! aml((mjl)’
§C‘h1 o5 drhth 111 o ""'"“GX" HeLRe,

1 6 t 1 idin-4-yl} - 472(°Q1),

291%"2 &nﬂ[bﬂlﬁlbﬂﬂéﬂ@-@-y{rlbomr?g hdi&céeglégg)l;; g;lol[nb]yt hi ophene- 4zcam

boxylic acid and bis- 20 (4-nmethoxyphenyl)-met hyl am ne
as a tan solid. (B) Prepagxglgﬂleqa of

[ bis-(4- nethoxycmwnAl= it g ldmids i -ley droggorigy

PCT/ US2006/ 060911 H - 41 Lblng the met hod of Preparation
E of 2-

{5-chl oro-2-][ 3- K7( ropyl am no] -
pyrimdin-4-yl} -bers he ¢M ar poxyl i c acid
cycl opropyl ami de t ) | gtide, etitle

conpound i s prepared
2-(2,5-dichl oropyrim din- £lyl)- benzo[b]thlophene 4- car

boxy!l ygGneal sgm{ethlnerh&flofzfﬁs&iagws BR&IYLytoRmT M ho)- pﬁmm -
%enlzo[éthﬁuégla? 4 car%{?x& cp Xlgzy(: ropyllsml%e tpl h c?gcﬁorlde ?h %&e compoundtlse synthesized

repar
Z@{l@%ﬂl@h@v}zm?@l ‘t Wrheep W@Peﬁei‘ -ergtioRiq aciglicyclopiopyfiyiidg idri 93
“afaybcbiD)-Bix iy dhopyirdiof 3 bapzolk-bldrbvk 0p haner-dhtyCakhoxiydida aaokithw
@thﬁy%%%4ﬁ¥45%&ﬁﬂR“@ﬂﬁhﬁ:A (3 nt) is added to a
stirred solution of e above product (634 ng, 0.946
mol) and triethylsilane (0.755 nL, 4.73 mmol ) in
anhydr ous dichloronethanelﬁimmﬂﬂ) at anbi ent
te foRlYE.er. erazﬂli- 1ty rlﬁﬁfﬁiﬂ 1 akhzo é.n@-m-ceirb%x lic
allowed to stir for 4a92mm§nnﬁ &[ngoncentratlon t he
crude product is 10 s or onet hane/ MeCH
(2 Bryparippa AT 2t<?aéréieléﬂo-writnhhﬂz‘:@-blet[P]é}qplze&? #PropryYc 498 fiisr(gmptpoxy-
ipBenylpidigIahiogr aphed on silica gel, eluting with 2 M
NH3/ N%ng tlllerllneﬁ%(PJ? h@ﬂa&%ﬂ@@ 35 Qﬂoﬁ)o/Q [3 t(épmaﬂy}f)%ertaml ylfzpe(%ylammo]

e t he ite .
?Hgm%%%vébe?%%m%%ee4fnﬁawegwhveemwﬂmwedhmﬁeemmeﬂmeme
rrnynbehd chrteparad freh B-&dPedigh B pyrim)dingdd)-tanzgliitidpheg ¢-#-eehaxylipdcid and bis-
Qﬂﬁ&ﬂﬁ@ﬁ&ﬂf@hm@@@e&&ugumbled through the stirred

2]% e‘:: arotﬂ)n &r{S chI%ro Eﬁit (g n%l:}jll— glperyzm 1 Sy 6)r0p %g]rrlf{}lo Fyrlmld“? éf‘ r ea t ed
|b?112§ﬁ*§10phelgfd‘re@ﬁbeﬁhw1ﬁ Ristt- e?h%mwwt)methﬂﬁnéée filtration
and drying, the title conpound is obtained as a yell ow
solid (510 ng, 97%yield). ESt(m z) 445 (35Cl) and

447 (37Cl) [ MtH].
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2-{5-Chl or o- 2- F3- ( 4- net hyl pi perazi n-1-yl)-propyl am nol

WO poorioaoe n- 4-yl } - benzof bl t hi ophene- 4- car boxy| PCT/USZIDNE060911

met hyl ami de tri-hydrochl oride Using the nethod of

2-{5-chl oro-2-[ 3- (4-net hyl pi perazi n-1-yl ) - propyl anm no]

-pyri mdin-4-yl}- benzo[ b]thi ophene-4-carboxylic acid

cycl opropyl am de tri-hydrochloride, the title conmpound

is synthesized and isolated4as a yellow solid.

ES+(m z) 459 (35Cl1) and 461 (37C1) [M+H . 25 Using the

nmet hod of Preparation

2-{5- Eﬁqlgdl?eéneéoq@PrewraH@tWF ﬁﬁ Pleroap fl-malylpperrnopytaty el
pyrydii- mldbdazo{lﬂtylbl}henebenm{/lia]actutuya@h@ﬂamdﬁﬁaqum e ai d

QXHC&JOQE qsggwre%@org 6 (2:5r dlchf&%gﬁﬁ&ﬂﬂ ép}m bQ&o[bftl‘R%hefncojl LapoMyﬂcgamd [bis-(4-

nmpounds_ are _synt hesi zed
fle%l%xy BroHTE ﬁlimS‘i‘ BPYET afﬁmﬂli’r?ipy 14 HAYINRERZB] BT PHICSPREREY D
(Qalirpaxtiph pIC- @ chlgo-2-Cyéimothy byl treromtnahing Frgrimidin-4-y1} -
GO BB PARELNG by Bl E}ﬁ&eaﬂ—hﬂrocﬂorméll ) - propyl am nes and
I sol atlésAd 3 ai}r%adﬁf%l(i(l) o%%“solaé%g& ove pr(gl ct (%941 r‘r:lg 0. B@ m(mE§ar)d

e B o ELGH AL RN —-——
P el Th RsultanydoutionF2Bovied BBtir)igr 4 hours. After concentration, the crude product is
R&RA &h %&%@Mﬁﬁk%ﬁﬁ@[%% Wale&widO! s GYG LR LR Py RMde

rlde 531
fﬁff%at%w%%onél S0 R B WP A pereb g iy o v
yf theitlel qupwn%s]a Wh1@4®1d64298g))
benz o[nk;]at)daj;] flada beo® dlé‘soles'zlﬁrhﬂ’é()ﬂ (Bi}nlﬁ@jcﬂor&ﬂhdﬂia&mﬁgﬁly Imamsrﬁ@ stream
I r ori e .
é)F a{ngyla%}iﬁ P&(f %as l’b gle rOI%Fe hlgl :sltirrea solution forg mfute % ﬁ)ow s utlon is

perazin am no
cwernfr%ﬁdcﬂw S@Iwuipe%lé%%[ﬂbﬂtteﬁ?ddlpﬁ@wﬂwn ek 8%%/‘1 I)é Al glration
eyicihops et @mbaied it stitainad/d p pdibW ©Fid A8 neene% yield). ES+(m/z) 445 (PCl) and
5019@,@%0- 2- (3-pi perazin-1 WO 2007/ 092095
S2006/ 060911 - 42

yl propyl am no) - pyri m di n-4-yl ] - benzo[ b] t hi ophene- 4-car
boxylic acid cycl opropyl arfixgelet>2i - hydr ochl ori de, the

fZQJS I-G.BIMOQQ 3 M!ﬁﬁé&m&[ﬁ) SN i@ S bieehinsyl t-f6zo0[b]thiophene-4-carboxylic

di - hydr ochl ori de sal &d E&ﬁ’@mﬁc@% hydrochloride
2-(2-chlorop %rlmdln 4-

be n Z0o [Jbl]gtﬂl‘ﬂnﬁ PrEh & -{SLICh&’g’r%[éWT‘iWPQET P ]c%})cﬂr??kﬁ‘?%‘b%mg’rﬁl%‘éyl} -
aendo[tliheplcerir@dpolitdiin gycBpriyloeidt tdihndrethlyride, tptidgryhpmdiesithesized
Iylﬁ 1405%('1’ as amll%w so@f ESQQHP@MHS@I) LrM'hH] (37C1§ Q/HH]
2-{2-[3-(Piperidin-4-yl)-propylam no]-pyrimdin-4-yl}-
benzo[ b] t hi ophene- 436 4-carboxylic acid

cyc | o Hf-n@gplw mgip e P a]:ah(y]dE)@éih [Pephlog@-[856@-methylpiperazin-1-yl)-propylamino]-
Dyr{nBailCIn 106702 thiBphédRi4 R@bdx dic BeidleyYbprop k@ @yt-B¥lt o] rdg Yk folldvang
canp%urM a}e syrﬂl?eggeg’ frf(gi:ll') (5 bI‘Otl"}l% Q%ﬁl[n@}]yhlq dﬁlﬂl'} %&Z#@%Q%&ngéaﬂb&yhc acid
acl [ am de di - hydrochl ori

QYC{OBT"@%P]&]F 6“‘1?6 %‘re“(pi“dl’i‘éf Fﬂﬂ"rﬁ?“bb}‘l H?pﬁilmﬁm?laﬁd 1?3}‘"‘6?)%7%?1[1% 0]
hpdyechlpriddsai- 4- yl } - 484(35C1) ,

benzp[ bj thiophene-4-carboxytic acid cyclopropyi agk@&8+) -
dix.hydrochl ori de 486( 3@b)und5 Exanpl e 58 2- { [M+H]

55€h| o1 EBramd-2B{(B0S) vintherart- hyil-aevyRoingypyinodin-eiyin- - yI 329 Etdh),

yl a WO[bﬂithwﬂwnbozmhv pdidcyclypeonyiemidepyi-idioghisindn et 4- 531 ( Br)

. K . T T o
cat bpkyiFreneiyt- @ (}J )-2ippy g@inol-pyrimidin-4-y1} - 543 ("Br),
benzo[b thiophene-4-¢ rboxyhc acl clopropylamide tri-hydrochloride 545 (*'Br)

Using the methods of 2-{5-chloro-2-[3«(4-methylpiperazin-1-yl)-propylamino]-pyrimidin-4-yl1} -
benzo[b]thiophene-4-carboxylic acid cyclopropylamide tri-hydrochloride and 2-[5-chloro-2-(3-piperazin-1-
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Usi ng the net hod of
2-{5-chl oro- 2-[ 3- (4- net hyl pi perazi n-1-yl) - propyl am noj

WO poorioaoe n- 4-yl} 10 benzo[ b] t hi ophene- 4- car borg1/U82006/060911

acid cyclopropylamde tri-hydrochloride, the title
conmpound is synthesized and isolated as a white
solid. ES+(nfz) 485 (35Cl) and 487 (37Cl) [ MHH].
Exanmple 59 2- { 5-Chloro-2-[3
- (4- net hyl pi perazi n-1-yl) - pr¢pyl am no] _pyri m di n-4-yl |
} -benzo[ bl t hi ophene-6-carboxylic 15 acid
CEI/)CI opropyl am de tri-hydrochloride (A). Preparation of
2p(opylaningi-RyRmiging-ypyperizerb Jdiophene-4pqatboryliqpsid Psiop iy e i dw Goecglgride,
ttHo @iy ihgCeo@pontlls iretyhdsiz@ st ® di-hidekhgidt dae fremethdd $h161f)pyr1m1d1n-4-yl)-
%gnggﬂ{hgf)ﬂel%rhscaf%bx?l&ddmgcﬂc@propylamldes and the corresponding 3-piperidin-4-yl-

3- pi perazin-1-yl propyl am no) - pyri m di n- 4-
‘?T"?ylarﬁnérﬁio[ b] t hi ophene- 4- car boxylic acid

cycl ppropyl am de tri-hydrochl oride, the title|coMpaisnd:-

8% svynt hesi 7f=ri in twoCapesd from [M+H]
5 - - - ipgrigi 1 T idin-4-y1}-benzo[b]thiophene- 436
9 ?r _4 garbogyif@fai opfoﬁamlﬁ g hlorl(le : A e
Saclhr h‘l’o Jﬁeh int4- %g g{ﬁ ﬁmlhlﬁ4 'yl?u' at-ed =Yy,
whf
te 8 oph carbok & mlde di-hydrochloride 472¢°C1

Z-% 5¢ g;ms! @ndaa ZfS[(ﬁm&tl%dﬂf@ﬁd}M ylpﬂr(_ﬁ@lﬁrﬁild]lﬁyrﬂqﬁd(ﬂ—4—ylpr DPY| @93°1ag,
] - py [ bemaofhitnepheny-H karbolgin Za dedldphippalierickyGre@driddoX V1 | C 48&Cia

net hyl ester Using the nmethod of Preparati on Ein
2-{5- chI oro- 2- [ 3- (4- net hyljRidpesrsazi n- 1-yl ) - propyl am no]
- 4- .

0, t]?lp LS

: 1 ~carhoxyl |
compound i s synt hesi %@éﬂ%ﬁcﬂmw
2- (2, Bsighitehle@s ot pyT-ihistodi-B(Amytly)piphenziof it dphiaphentidr-ca)-

er”lQ&f% %ne@echl c%b&?l‘ic%h cyclgpcfgp?famiﬁ&g h&(ﬁ&hl@ﬁd@ Qhe e cgmMﬁdtlsesynthesmed
T

pal %’laE?ﬁTS&WB“e?OI[dSE%&’”/ﬁé‘ﬁ{y?lﬂﬁnﬁé8r7é3£(leMIH%/I ) - propyl ani no]
-pyrimdin-4-yl}- benzo[b]thi ophene-6- car boxyl ic acid
tri-hydrochloride. Aqueousihdpgiddosolution (2.0 M 2.8

OBt I—lr I e(rjo Slyrr%po -nSI o in- épf -benzo[b]thiophene-6-carboxylic

raln
msthyl pi pera2| n-1- %%—i%qﬂ@%ﬂ%%—h@qié%ﬁndl n-4-yl }-ben

20) I{phdation ptog R e-dic:l@arsbiaidint4-0)-bareb [t thivelichoyd -cadstyld acid (o3 4dkr
g, 1. %Qﬂ e}hods Gf %gjoﬁs%odn%)n/ Z-Eljflﬁ A@Zlﬂ}lérk@gm(ng p%)ndm 4-

t ant xture
HQ E‘?né"?bsj\&;ﬁ?ﬁe‘@ 4h°g% gt W&“’%‘B”a’ﬁ?l eli ydé"c‘@"rﬁe ﬁé‘“le(cgm%mmﬁ
isgithgsbdeid toryteyrivem poromp-banzof fibinphery end A, Litiphdwppirgnid and it is isolated
200082095 PCT/ US2006/ 060911 -43 all owed to cool to

?1?5It)ére ra‘rEmo% gtrﬁp cﬁ(gr(lil 5 fi (El %ettlyl g{g};r% &131@%%%@!1119 E})&FXA\ Ed?n 4-y1}-

he so acu oven at 60
@I‘F‘&Zf]th@p}ﬁlﬁ?cﬁ%rbfxéﬁhcg‘W/%‘eﬂ?ﬂl@“’f itle conpound (0.64 g, 67%
yi el d)JsmgBﬁ-h(ethd)dZO)‘Plﬂphﬁn((nPﬁilg {samidrod4 8 (4 hbiperazinNiiHpropy1dd)ino]-
P§r§19@i[ a ll} Bdzo thiophene-4- carboxyhc acid cyclopropylamide tri- hydrochlorlde the title

f' Bl ;
B%Pwn R SR BB e b biPEGR PR Sy
agdr ehddyleedp r vpipbdidi de tri - hydrochl ori de
00l Isepep i 2665 ayidra09 338k By 1R kb zifAL-y 1) Bro@ BBy Jimidin-4-y1} -
%%r&(ﬁaﬁ{[o&]%ye &?110(4191 Ql%gggdh'l’orl -3 nmo| ) and

triaz tris(dinmet hyI am no) phosphonl um
hexaf PS5 Hﬁgé?iﬁ’ﬁ’f mﬁb‘s deotRteyer & - Refdierg 2134
subgpsszivelyy-plogylaniel- pyrmn@d 4S’U§1pteﬁ[$]|tlmnheoé _6-carboxylic acid methyl ester

20 4Bz aRRb %sa; i8 MeBr (8 mﬂﬁmmr&)@w yAJARIN remltlm QIXQRYJ h@e[@d@toio °C

for A Qﬁou(rfr oclhel eatm%tLe} sol tf@é%[bpl]lélgg 4%8[6 1S agde$ lj’l onaerﬁ) d'g(f)fry I&P %ﬁ_ Ej)?utlon is

(187 ng, 4.40 nmol) in DI\/F (4 nm) at anbient
tenperature under nitrogen, the resultant m xture is
heated at 50 C for 20 hours. After cooling to anbient
tenperature, the solvent is renoved and the residue is
subj ect to chromatography on silica gel, eluting with
2 M NH3/MeOH i n dichloromethane 0-8% to give the
free base of t he t|t| e conpound (97 rTg) ES+(n12) 485

S AN 7 ~A \ AN™ [ N r~A\N [ rRa 101 .
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Preparation (E) in
2-{5-chl oro- 2-[ 3- (4- net hyl pi perazi n-1-yl) - propyl am noj

WO poorioaoel n- 4-yl } 15 benzo[ b] t hi ophene- 4- car borg1/082006/060911

acid cycl opropyl am de tri-hydrochl oride, the free base

is converted to the tri-hydrochloride salt as a
yell ow solid. Using the nethod of

2-{5-chl oro- 2-[ 3- (4- net hyl pi perazi n-1-yl)-propyl an no]
-pyrimdin-4-yl}- benzo[ b] t httephene- 6- carboxylic acid
cycl opropyl am de tri-hydrochl oride, the follow ng
conpounds are 20 synthesized from

2Uqed e Fobip gypbpen] iguperlugoriegp|a Syspepun a2 iiqs Hratipp. fhe plig s icd i agcuum
Jovapyired rd foki Ahodks ty kike etz a)ﬁﬂpédadrldo 6ph eneyibd) amrdaxib FThaed 43 (7Cl)
tkmhydrochl oride and amines and isol ated as yellow
tri-hydrochloride_ solids. M5 (ES+) m z npound
[(]R)H_]i_rﬁparaté)e of 2-{5-chloro-2-[3-(4-methylpiperazin-1-yl)-pfopylamino] pyrlmldm 4-yl}

(z{[ BthChiieproaeaRoxyB-afid cyaipirdpy lupidpiethadzachioride y| ) - pr opyl ami no

] pyr bf’@.olgj)ﬂg}l'eﬂyléhlm}e'(o o)) 51L(1325 gln))],) «cyclopropylamine (0.090 mL, 1.3 mmol) and

t()benzotﬁlea - lo}gcﬁi?f rls@aq tgg%/fu)go pﬁj(%é% 1um eféﬂﬂarxghasg}’le&er(]ﬁg 2 % 460 mmol) are
@ieq ﬂaccmveé&%a %Hffdgumm%tf Ryif fﬂl%@% BAHethdyipyazigrl ghproaminigl-
Ipyrpydin -y 1gtbanzoflb]ttibghene B 3drbox @b G tri-hydrochloride. (195 mg, 0.400 mmol) and LiCl

benzolkh Lll;am?m PR <ﬁn1>3s e ainbid %pcrrmnhepméo yA m@kﬁ%%%me is heated
tri- 533 (37C1

r ride
3L %%I g?“&* gﬁ e ANl VA g‘?nF%VGT “W“}"Wﬂra?%kﬂ Sty
Jrubfyyird dhrogditperaghyyen ISl}lcakgérPt@Egb’i’iftl AMOFheREH G dishlolyosthangt§%4 to give the
&0d 1l ot thd b YRHHQBNIDIE)ES+(nhY) 485 Pf’(&p@[ Y (3@I) [IQf-H] Using the method of
r eraz I 0 am no
%reéaratlonztlh)gm o {; ch[or Z([g'lg{rrgetthg%ég) rg)%rp 1= yl)hprolji)é ar%m% g i ({m Af) %{C

aci d
Bﬁz‘gb]%“ﬁplﬁ@t“t‘%r%fii‘y A PIepRPREFRYY T h&ﬁﬁCH@“d%he rfr@e k1afﬁé~g CAREETHRBY the
od-hyRfoehpraidastli 0 A ydDow flid.
2- {5 chl oro- 2-[ 3- (4- et hyl pi perazin-1-yl) - propylanino]

d|n ene- 6-car

nci o DY B SPERA r HemeTE h BeR g ort Ry at-+.1-
@gﬁ(ﬁ@@mg{lep@ cg@;qyﬂy]h:@gfi gfe]dprqiml@mde tri-hydrochloride, the following compounds are
Ryfhsizdikdat 065 2h1hr32 (A AR plperpiigpey Bzdplanting Jpgrmﬂﬁrﬁpyﬂ» -am no
]berBéfﬂ{hglr)hgﬁerE cAa'rbyJél}c amg) glg%f(%LclRithlJé Ia%gg%gseanaﬁlso%{:}: Qs%l%tvltr(f"-h}%glch%ride

ochl
59! S(4 nmet hoxy- phenyl ) -nmet hyl am ne and isolated as a

solid (78@6y|eld) WO 2007/ 092095 PCT/ US2006/ 06098 IES+) m/-
- Bz Pr epar at i on ofompound [M+H]

260 51 @HP §Plemé 134 H(eﬂeylﬁ’é@f%w D @@P}é’dﬂrﬁl wng fo “ntopyl at hé]:

blthigphenrbry hosvul i o AL )

p"'”zs*h £ U e FORYTHE R,
affl dBod L VALa az%om.f Sl am%maﬁm P o

Preparation fomns 4-
{5-chl oro-2-[3-(4- nethylpl ?%En 1-yl)-propyl am no]j -
pyr|n1d|n 4 yI} -benzo[b]t 6ﬁhene 4- carboxyllc acid

bgnep[4ltgiophene-6-carboxylic

syntheS|zed frow1 mﬂmm@qu@mmmn®

%A){ ﬁepgljgtllog ()1% {% c{alﬁi § ﬂB_ (q%tlﬂ lplpgl«lzﬂqelr };'—ll)zﬂr(gylg'tm&l]—}) e cﬁ)noy J/l?m no

e- b-carboxylic acid
8?@“@@@ﬁ%?ﬁ%?9% éﬁ?ﬂ?(ﬁ@?%VYTWQHPH@“bﬁﬂ®|soIated as a
y el | owllsgolheu@thod EBardia)D id 255-(BHCUP-(arxthy bipta3AO yopylamino]-
1 in- 4 hlél;ﬁenya carboxylic acid cyclopropylamide tri-hydrochloride, the title

razin n
OUUNES samyhesmﬁd 1L Z( %e o %rgﬁ% (t4ﬁrlle§gﬁ) é)erazm611yl%/ipr %Blgmm(g¥¥rlénnam 49 yl}-
é?ﬁzﬂ@th{opqener%qb% agjf jrig cpg)rldepp@lp%(ﬁ-g{eqh@(ﬁ plepfyD)-methylamine and
Zothiod B EINY (782 7iEId- ( 4- met hyl - pi per azi n-1-yl ) - propyl am no
]-pyrimdin-4-yl}- benzo[ b]thi ophene-6-carboxylic acid
tri-hydrochl oride
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Usi ng the nethods of
2-{5-chl oro- 2-[ 3- (4- net hyl pi perazi n-1-yl) - propyl am noj

WO poorioaoel n- 4-yl }- 15 benzo[ b] t hi ophene- 6- car bBXyUS006/060911

acid cyclopropylamde tri-hydrochloride, the title
conmpound i s synthesized from

benzo[ b] t hi ophene- 6-carboxylic acid nethyl ester and

i solated as a solid. ES+(niz) 426 [M+H . (B)
Preparation of

2-{5-net hyl - 2- [3 (4- nethylplpera2|n 1-yl)-propyl am no]
-pyrimdin-4-yl}- benzoLb ] t hi ophene- 6- carboxylic acid
Anh Yevarptiop oﬁri%y{éﬁ]é@rh?&r%?é wmef?@ntlﬁ%prﬁ@’ﬂah@d] Ryfimidin-4-yl}-
Bere@e habHe@rb-dibbxiliceid amide tri-hydrochloride

{ oS- C h bgﬁg_Qhe%le[h&I o(f ﬂreﬂlﬁh&?ﬁ@ 19 b crh@&)l 2'13 34' rMJtl‘lfprgr%ly 1| }@)rﬂrdﬂglmmo]

20 rim di n-4-yl }-benzo] ¥ ene-4-carboxylic acid
£¥ﬁ“a aae] bc}lﬁf’@‘@&‘ﬁ‘[ﬂ’ﬁf‘ |°HB°XY11“ ﬂ%d 1“!1 eSS g U compound is
gy]ﬂ]@jiy@@ﬁrozr@d{Sfchlng -[3-(4-methyl-piperazin-1-yl)-propylamino]-pyrimidin-4-yl}-
ez B EHANEL 6= 2rbxItic(adid [‘Bﬁt(f%%ﬂﬂ)h@%nﬁﬂnahyg =aphla) %E)nﬂ Esalwd aamengil solid.

Vil 3 t hi ophene- 6- carboxylic aci
A R G

r'solated as a yell ow solid.

ESt(mlz) 425 [M+H. 25 Using the nethod of

2-{5-net hyl - 2-[ 3- (4- net hylpinp@reazi n- 1-yl ) - propyl am no]
2BY Rl Gi a4l brpRENZ AL A R ARREDE B2 CAEBAMhib e RBL S boxylic
am de tri-hydrochloride , fhe fol oW ng conpounds are
synt hesi zed from acid amide tri-hydrochloride
28) Beparption i 2- 2-nfe®y1 (24 3-ffenpeiyhningiapie F-alzpropy mipd oy pidip g lam no
kaﬁaﬂ%ﬂﬂﬁ&ﬁhémemmB&ﬁ@@&&ibﬂkOphene 6- carboxylic aci d

tri-h chl.o etero | es

i sol ayjsé“ el me tdg?m ﬁw ‘ﬁ{l%‘r’“aéleq%g r “’%Vlammﬁ)é’y?@gm y
m%o[b]@?phewrawld: aflmpro%l&mlde tri-hydrochloride, the title compound is synthesmed
Zrof Benhdgit]inigbherR-6fcBb (xdicnad iyllypisendiziland dsaybid: [0y k2amiira]
(myﬁrépama&h @f24{'5¥r1e1}q 1 2519& me@@pg@azm ltylnlpn)pﬁﬁm] %-ﬁﬁ@rnta%yl ic

Ci chlorid
% “ﬁfg?]&‘)ﬂ’helf g[“ér ’%hcr?‘%fl ﬁm?e Ji byéjfoéz‘?“ 1-yl) - pr opy! ami no] - py
rim dUﬂthame}hod GGBrerb@n@éf[lb} t hihbopkd ety rirtyeeylhiDeprarg ielnol-
(p?r;nﬁdlﬂh h}’ dJn@{d]tHoﬂhHied&Zr&nylg 'a(yd a)fmde%glifdroal[ﬁhﬂ%ﬁthe title compound is

&m&%&ﬁ %%{h? o370 é{%%gQZJ&%%?EylEQTJ&H%%QﬁJ 160911

bwzo[ﬁ}hﬁbkylpeérﬁaﬁh]whwg ir%y@i)cﬁloqde)gqldllsob QI]% 8 yellow solid. ES+(m/z) 425

figHilhi ophen- 6-yl } -norpholin-4-yl- nethanone
tri hydrochl oride (A). Preparation of

[2-(2,5-dichlo benz
ot pHOTA gl et ERBAEL G TS PG RS grr -
M@%@Wﬁpﬁe@@aﬂ\ox@q apjd amide tri- hydrochlorlde the following compounds are synthesized
2o B-{ CREIRI-0:£324 {3t ipErRAnh Iy e @ findliZd]-Byrididyh-4)y1} -benzo[b]thiophene-6-

()QMJC tH %J'&(QM& dmmq ) an%o delle}OC)Qgpaqu Egltédq }Q:Q@FLH %ydg'ocﬁ:lg:}[dp Q)hds

ic acid cycl opropyl am tri-hydroch or|
t|tIe conpound i s synthesized from

6- br pno- benzo[ b] t hi ophene and isol ated as a sol i ®S ESH) mz

(By [Preparati n(n of Compoungi [M+H]
cl| 1) a i H : H
{;%45 LEntenet %23@&%@% NN I'I%*EET 3’§ pyr i midi n

] |||t 1 CIaZln 1 h 'lam J IUI | o ICL TTATTUITTC
t i6h - w@gr%{fﬁhg ﬂef#e%eiﬁp el 0d ﬁéyﬁw 1900051 401
2-[ 5 chloro- 2- (3- p'aﬂlﬁléﬁlzﬂy&}mjﬂ'obldepr opyl am nO)) pyri m di n-

4-y|_- benzo[b]thlophene 4- carboxylic acid

cycl opropyl am de tri-hydrochloride, the title conmpound
is synthesized from
[2-(2,5-dichloropyrimdin-4-yl)-benzo[b]thiophen-6-yl]
- nor phol i n-4-yl - met hanone and 4- ( 3-

am nopropyl ) - pi perazi ne-1-carboxylic acid tert-butyl
ester and isolated as a yellow solid. ES+(nmz) 501
(35C1) and 503 (37Cl) [MHH.
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15 Using the nethod of
{2-[5-chl oro-2-(3-pi perazin-1-yl propyl am no) - pyrimdin

W0 200y4092099enzo[ b] t hi ophen- 6-yl } - mor phol i n- 4- y| PEL/H520061660911

tri-hydrochloride, the follow ng conpounds are

synt hesi zed from 6-brono- benzo[ b] t hi ophene and
isolated as yellow tri-hydrochloride salts. M5 (ES+)
mz Ex. Conpound [ MtH] 67

{2-[5-Chl oro-2- (3- (4- et hyl pi-fer azi n- 1-yl ) - pr opyl am no)
-pyrimdin-4-yl]- 529 (35Cl), benzo b thin hen-6- 1

-mo holin-4- |-nmethanone tri-h drochloride 531 37C1
68 Example 66

{ e ip 083 s ol D B
- 4- yl ] - 481 benzo b tn@the[ﬂorlé@phvgrochgorldem hol i n- 4-
hanone tri -

{’é) T@”ﬂ)@? RYF2- d(°§1°r(’}2|y“f?\‘§]t“h4ﬁl)6’f"5%[f’]ﬁlﬂ’l??“ LYYy PG HY AR
) - pyr Priiedicmethody bl Prep#@ns AvR in26 S ohlarir-F -(rewthpipetzin-pr-
BQb}ileﬁhnﬂ)] pylrlmmu%%ﬁe[bﬁlﬁdphéﬂe-ﬂEanéQ/lh@zfcid‘dﬁzloﬂgpylamlde tri-hydrochloride,

{the tl[le com;amnd%szfyn%r 1zed é%g ErB o-lpein;())g ?ﬂ)!henﬁ and¥sg121te(P Poy (E am n O)

enzo
| l?rﬁ)ara_tlon pf { q.l? Wo’lr{é—plpqrqzmﬁ y&)l‘so@tlﬁ]plw p}dlénd'ynf -yl] benzo[b]thlophen 6-yl}-
{ridephBin BlynotheroR-tf- Bdfodrcgitiny| pi per azi n-1-yl ) - propyl ani no)
- py ri ﬁ}m‘%l tllﬂ: m%fhy(l (]f 2- 550%1%r0(235 g;agrazm 1 ylpro_pylammo) ipyrlmldm -4- yl]

hen- | onor |
éﬁ&ﬂ? h(‘i?:eh“l B a%i?}d()%‘?’éfﬁlde tgﬁyJ@?QPﬁij Vs °Rllnp"u‘?d 2 Syltﬂgsmd
étnlz& @5 Bicttl¢rropyhidin 20-pinjol iophed-gli m@pbglirt-4-yl-methanone and 4-(3-
RPN epiderafindi @Hgbﬂ'ﬁc achlteN-l;)utﬁ elktgr/andl\ﬂ;omlg@as a yellovl;l) solid. IES+(m/z) 501
ne- 1-carboxylic acid tert-butyl ester
}(Ele(g)t 5‘%3%2&)&% @m) is added to a stirred 25
suspensi on of
4- benyofebietnRihojotn €295 2blytb-2 P~ ditaon-0y1pyiylaminol-tyemifid 38141y,
%cn%&b]{mmea 6 %é{é@h@@@%&%@ %%B%ZE&H@%Q&%%Q SohwboundshR

BT B AR sy e T e e

nitrogen. The resultant m xture is heated at 110 C for

20 hpurs. At anbient tenmperature, 10% HO (6 L) MS(S+) m~-
t hen| added, and the nm &mppedi s heated at 110 C f or[MHH]

haur §i2- [AlChlan’éKéﬁtethtlenﬁgﬁemawumepwwomym@mé Yils | dil @ﬂ@@ﬁl),
with bpmowﬂthmh M-nu- OlTp- 3y om.u .v_; ;. z. ofige 1 NI NaOE}LCID

6 Ei lpro 1 i 481
I'TL§ enzo bJthi 0 011 yl- met ano g gon Li on and
TPOOLIN-G- ne

A

the I{ZL[BMeﬂi@ﬁﬂ@(&l[&ﬂlylb@er&fﬂtlE}/ll)flbﬁ)gyla(n&%ﬁp}ﬂgudlngl@i’p yierd) . sy
ESI +( wha)b]iBébhenf viEHhdrpholinExaumptha@oné 8i-hydrochloride

[ 4(c| &)Is ;S;mprn@ma@m}nmmzmh eX pr0py1amlr10) pyrimidin 411 545 (°C),
| ~y| 1bepzplhiieipphe gihangietihygioghlop |- amP¥e Ch |

NH

2

Heptane-1,7-diamine-1-carboxylic acid tert-butyl ester (800 mg, 2.99 mmol) is added to a stirred
suspension of 4-benzo[b]thiophen-2-yl-2-chloro-pyrimidine (738 mg, 2.99 mmol) and
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N 10 NH2 4- Ami nonet hyl - cycl ohexyl met hyl -am ne (cis /
trans-m xture, ca. 2:1) (1.28 g, 9.00 nmol) is added

WO 2008/0%209F r ed suspensi on of PCT/US2006/060911

4- benzo[ b] t hi ophen-2-yl - 2-chl oro-pyri m di ne (986 ng,

4.00 mmol ) in isopropanol (13 nL) at anbient

tenperature under nitrogen. The resultant mxture is
heated at 110 C for 20 hours. At anbient tenperature
the m xture is diluted with -th-chl or onet hane (40 niL),
washed with 1IN 15 NaOH (13 nL), and dried (MySH4).

After concentrati on and subsequent chronmat ographic
girerenvisaylinge (R0 m&i 44 o élisorrerant (L HyLAs IRicst IGVPIQHSY WEOH
infiroghh. Chik @fudmehR@n e hthked 840 Thie 24 otk eAeavpodiigralug:, 10% HC (6 mL)

Qﬁﬂeﬁ 'a({agfjangae %lx%rel's he&éd%t 1/ 10 ICrfgrri§ B(JH'S thl'ﬁnﬁer(t tlem él'attge the%ﬁ)/ Bre is
St(mz) 35 ensi on a2.1cls

ﬂllt{teﬂg]ﬁ]gdlfﬂo%{nlﬂh@)e 631(-) m%) l:)val\s@ll-esl]wnh 'IAN NaO (10 mL), and drled (MgSO4) After
(cdh.cglmtln]@qqté $uh5echuel@ ytg(}n@h)erxgh[c m'g"tﬁheylbr) (m(sﬂ]tca gel, eluting with 2 M NH;/MeOH in
kengehdalkidiophenudeotbouRyit bbined Bssangyds)ey@. 81:{rls) 28 [Gi+H).
3.40 mmol ) in dichloronethane /CH3CN (2:1, 60 20 nl)
is treated with di-tert-butyl dicarbonate (980 ng,
4. 49 mml) in the presencégxtﬂpleﬂgl et hyl am ne (1 25 rrL

h)A nE ; £y H AY

concent ratl on and subsequent tq:hr onat ogr aphy on Si I i ca
gel, eluting wth hexanes/ethy acetate 3:1tol:1to

1:3, a2:1cis/ tr xt =€ op—4- [ (4-
benzo[ b] t hi ophen- 2-%% am no) - met hyl ] -cyc
| ohexyl net hyl } - car ba SaC| ert- ester is

obtained (1.11 g, 72%yield). ESI+( 453 [MrH . 150
ng ar g ARMbhdul ﬁgaaiaxm%amfa &lswa&%éﬁnmm (128 ¢ Wb BGiol) is
c?: (? {0 iﬁlﬁref&?p 1SI0 0§ él/dbenzo t%]lo G%%q 2 cl?lorf) p\érlml(y ne?%6 Eng 4%8me01) in

bsempclﬁot)qlt nfr)dbnénmmtratmtnﬁnina?aqn Ahgeghinte Y wiers hept 31l Ky € for
l2ohexyAnmebiby lejpeidBmitua tithet efit didaltoykth@SH@IL), Washed with IN

%Qd)llll 1'3 Qlﬁ) &H(d dgéd%M SO,). After concentratlon and subsequent chromatographlc urlﬁcatlon on

-[ (4-benzo en-2-y I am no th
37111? g&‘fdﬂ“’&?ﬁ@%g ‘4—%’1‘ ﬁ&’ff)}{ - ‘Ecﬁt"t%lﬁ‘tga&e S ‘d‘ht te”ref"“tPﬂt“ﬁ} 5o §‘t68 psa2:l
(2 Orramgmix@reQUA4 ni¥DIyield). ASHABROBP([B1HHL.) is treated at
anb' eﬂtsusf)e%mﬁ%f 2 1U;s© trWsInhxturel(Q %aﬁgoméﬂ%l Mhexﬁ%yt)m

benzo Q&l%{)ﬂer? 2- hle alril’l’?l m 9 lylel amme (FZJ %40(];nn|10{i} in (%C%IorO{nﬁthanmhed’l]\lt(Z 1, 60

m[cﬁ SR HOM MY Ot oD I TeNEOK e (125
atds Wrin@d aaMBiSOdhperalifid fR148 B@RC Bfid Eodteht@on afid MBEUE chtoftography
oh Ellllcﬁ?& Qmﬂ% %ﬁhekéles%%%&eﬂ%q 1(t01151 t@ s §TQ 2:1 %Q%%Mi 1% xtq])e oL

PCT / US2006/.060911 .
2(_170 lé&lg - %yl?}&rlt?l(’l_l’grz @alrlma?.) @et&yl{«gcl%fym -B%WE]&: a?ld tert-butyl ester is
lobthitpd otplh e1V22 yylkl» .Eplyfm/q)ﬁlﬁd iitH) - 3/5]0 Imgfare Burified on Chiralpak AD (250*50mm)
utlﬁlghesaﬁetlym @iope)vealzﬂoms 1b asedibnt FRVAY10b mL /@), RByield g of cis- {4-[(4-

e

ng(R%{h 1161’1 5‘ 81 pﬁrm& d/m %g]talﬁm(;z n}gth?/]l (g I%l]e%yhmethélﬁ carbaﬁnc aflg tert- }?HWI ester.
d| ne 5 S‘H““Bmfw it WP%SW‘T‘ZP“T@? Yhtlyflmifhnsz M- Iﬁfélsi/éiﬁt%ﬁ)o rgimethyl}-
adched acltl opBItE estd2e mg,D.0hobio tIOMEOIBE Ly i@ thasddt bitti@Nergkrature with
folRENOXY), PEHE a[xtaletltueaman@oc(f& 198u8; A Bigh mma}maﬁtdmxm is

trllso

RS maP 2L Bh 5 i T AT e b R
IFPoR¢natien in Sacey), thotjtke gontpeing fs iolptaiget! (15.7 82,.C% vield30S+(mprit [ HI-
then at -20 C for another 30 m nutes. Aqueous Na2CO3
solution (2 M 6.09 nL) is added to the m xture,

foll owed by the addition of

1, 1" - bi s(di phenyl phosphi no) ferrocene (169 ng, 0.304
nmol ), 10 palladiunm(ll) acetate (68.3 ng, 0.304 mol)
and 2,4,5-trichloropyrimdine (1.12 g, 6.09 mmmol).
Then the reaction mxture is heated to reflux for 18
hours. At anbient tenperature CH3OH (10 nlL) and CHCL3
(90 nl) are added to the m xture. The organic |ayer
IS separated, dried over MgSH4, filtered, and
concentrated. ﬁ#ter chronatographlc purlflcatlon on

- ~ A N7
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conpound is obtained as a yellow sh solid (40 ng) and
872 ng starting 7-nmethoxy-benzo[b]thiophene is 15

wo ewoveaoexrl. (B). Preparation of PCT/US2006/060911

[ 5-chl oro-4-(7-met hoxybenzo[ b] t hi ophen-2-yl)-pyrimdin
-2-yl]1-[3-(4-nethyl - pi perazin- 1-yl)-propyl]-am ne
Usi ng the net hod of
[ 4- (benzo[ b] t hi ophen-2-yl)-pyrimdin-2-yl]-[3-(4-nethy
| pi perazin-1-yl)- propyl]-anthe tri-hydrochloride, the
title conpound is prepared from 2,5-dichloro-4-(7 20
nmet hoxybenzo[ b] t hi ophen-2-yl)-pyri m di ne and
1- ( 3- ami nopr opyl ) - 4- met hy l'pipé&r7dzi ne and i sol ated as a
y b v 8 17-s@lok AbenAnBitifisphan )2 D235 £1-y1]-BAdmdBA 6i3efzh)1 -v])-propyl]-
[ MeH] . Lbing the nethod of ..
QS chl or o-4- (7- met hoxybenzo] thlophen 2- ) pyrimdin
- prfrat["é f(245 dlﬁ‘ﬂ@]t‘)ﬁ‘ﬂ BF‘B’é?‘bél? hiophe LD BYEpIc] - ami ne,
t he f oBitpwibng (€Pmbdoundsn lgraee) syidehéeivzse ovef Irhgynto a stirred solution of
Z@BQWG[b]&@p@)ﬁﬂz Qf g sohirphenes@sh bl (ateagd6 ASnmol) in
P! gbér@ S R e
n(n&lteh»g}tstZO @Banotlfﬁr %Piqs nAququ Ija_z Wlpl] 2 gImS ?]9énL76 added to the
[retive toyted By thezd dih hOXY-bignigiehphéshii@pirera@d ¢ n)e; E3or mAbigdi N
pgl'a%!m]l(l'l{ a@ete!te‘kBS 3411g20 304 mmol) and 2,4 5 trlchloropyrlmldme (1. 12 g, 6. 09 mmol) Then the
| per a B

T R0 e o RS Y e s SIS i o
.‘[12,) V¢ qdde],_ig).t(iq];mm ﬁl&hp or@np &y zquparg_te(yqiryeﬂwvgwgSp‘; fikgmad rad concentrated.
tArﬁErch}yrdeﬁdg&f}lld}ﬁﬂlﬁiﬁlogaq 169 gel &ﬁlﬁ@aﬂl@ﬁg(ﬂﬂn @fhloromethane 0-1%, the title

mrﬂou qu Ogtal d’ol10WlS£ soh?ﬁ& hfg)(%/dl%g{] r%go J:tart ng l? tBoU(}er Qenzo[éjtlhlz)phgr)é is

$”TB@%zo[b]th|ophen 2-yl)-2,5-dichloropyrimdine, the
t(]B)t hr@argt@npiytrettbrd-46(7- n&g‘ﬂb}@bﬁ@&[bﬁﬁ@bhﬁr?@mpynmldm 2-y1]-[3-(4-methyl-piperazin-

6g§ E@%Mggnzo[b]thlophene and isolated as a SO|Id WO
2 /1092095 PCT/ rati 0
5 br GO e 5 BT B B A S TR R AT Ao
PRpylHmine 8i-lydrogreti¢pythe ttlp poypeuagis prerped frym HY-Genpld4-@mi ne
Meiho@bédio{bﬂlﬁﬂ);ﬁfni-m plﬂ&hlﬂlge ah(lﬂE(S mhbl@&ﬂ)y@ﬁ methylpiperazine and isolated as a
yém&gﬁﬁﬁpEQ&%P*?RH&PM&4MT%Qﬁ¥hg”1d'n 2-yl']-[3-(4-nmethy

erazi n- | tri-hydrochl oride, the
title conpound is prepared from
5- br oprgkeairihod of F54h01018-4RE tbliax ybenzbf b]thiophen-2-y1)-pyrimidin-2-y1]-[3-(4-
%ﬁﬂﬁﬁl{)e@a]zﬁthygBﬂaﬁlm agnny ltﬁefm&lhﬂogb(ﬂﬁls af g/nthesmed from 7-methoxy-

t hyl pi perazi ne and isol ated as a
é%“l ‘ﬁ’ﬂ%"p% i %E@?é(sﬁﬁ) 476 (79Br) and 478 ("Q)

[ MtH] . Dmmﬂe782 {2[3 MS (ES+) m/z
3. Mot hvl piperazin- 1. CAmp vl am Lmdin- 4[_1\/{;}1{“
}75b3j§6E8FFFF %lwmyngwaﬁumﬁﬂzﬁ]B(Ihaﬁd 308
7 75M%Mwﬂﬁyn£ﬁ&§&h%y;ﬁ%ﬁﬁ#%?ﬁpﬁu%&AzMxpuM'U" 2= ylﬁzl
3-( 4 bt haDhDS 34 k) DT ODY!] e (150 nm,
0.380 mmol ) 1s dissolved In dry dlchloronethane (10

m.) and the solution is cqQ 40 -70 T. To the

sol uti on, boron bron1de (BBr

-_-y_-u gthox b i0phany? ey, 4-mge erazin-1-
reaction is stirred at ampQuiBvdroshlodds n1nutes t hen the

¢ROPrepRi@koR of Sordn@IRVGH- 4qmetﬁotaﬁ>errz@[@mdp@n sz§ pyainhcﬁne/ed to
vvar m n e
{ané’gtahe met%O(I of El g)anZO b 108 en yt‘% L?lgorﬂ.pyrl %{he tl[?: compounﬁ is

synthesmed from 7 methoxybenzo[b]thlophene and isolated as a solid.
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15 (5 nL) is added to the reaction m xture then the
mxture is allowed to warmto anbient tenperature

wob@re92093 is concentrated in vacuo to an or anpEer/Esi006€060911

The crude product is dissolved in THE (mnimal) and
purified by silica gel chromatography, elutig with
McOH di chl or onet hane 0-40% to yield the title
compound as a solid (92.0 ng, 63 %yield). ES+(m z)
384 [MrH]. 20 Exanple 79 2- 485 -Methyl-2-[3
(4 met hyl pi perazin- |
-yl ) -propyl am nol pyrimdin-4-yl} -benzo
[(l@l l%rrﬁ)iaretp)h el 2-rompy-4-(7 )hpxybe-:r@g{é]?haplile@ﬁ-y]@-pyrlmldm&-yl]-[3-(4-methyl-
$iphryfir pyhenzofik]dt-hidophene 1 nto a sol uti on of
6, 7- dbﬁ&g@ﬁe%@r%‘?%t%&g b?ﬁ[)}%al ffﬁl)@)&ﬁmﬁﬁ@ yg %‘35('4 :ﬁqeﬂylplﬂepagln 1 -yl)-

[
grord %@“ﬁﬁbWOth}?“‘t?a‘Pﬁddﬁ“’t“@t“P%’é AFR3Et fﬂ%ﬂ-‘(%ﬁ% chb’t)dw tj“”‘y
deraphliisehen i gl)-py5@idme mdtl €saminoPpyAftngthylaiperadelint isgrial as 4 &llow
RAUELEah76 8} fad aslT€CIgOI-dh. bath is renoved and the
mxture is allowed to warmto anbient tenperature.
After 1 hour, the mxture is diluted with hexane (300
m.) and washed wi t h wat er EX%%@E?@O m), aqueous sodi um
chl or i de-[{-650 RO abed € Sbligeten-7-
pr eSSHr(e Mtctgoxy Ib&l&%b]ﬁﬂaﬁleﬁ: g rimidin-2-y1]-[3 (4 meth lplperazm 1-yl)-propyl]-
robenzo [ opgen e 22. 1o 70
@’@5}8 ?0&%?88 Hlmf’ 1S dipgt ! ?(h 7410 11 I L DECRIPF o %fo
20 Olorttrvydlytiom hefor biraByide (BB7:) 4 .0g in 2Qi@orprmpiire, 2.6Fd.) inidded dropwises The
heabed sded a 570 medr 13 namteQ Qerﬁhea;nd badilis RAEGd thd RRLGT B ved to
mallzr(r} t:"l ;r{%éenég(ng)rcrgtgre g\gm \ﬁlk ﬁ Etl‘lglé% {]fr;sj ag%lg goo %%f 7% 8 Methanol
HRLD ISgAdef o &S Fredift Piste dlerHéﬁ mléﬂﬁrd is@horede tat t‘t/ﬁ“lbﬁm EP]@&S“YG Where
((t6:0:Oncertryted i Yreuoganiotaipe eblid r gratriide prof@yiedisoldt @ THF (minimal) and

%}Hﬁ sﬁlatgathum@raptrye&tug@@h r@ro%&curn%mttanyd 8o icdak Kie
N AL R T

di chl or onet hane in hexanes 30-100% to provide the
title corrpound as an of f BMail;iteemsol id (7 62 g, 51%

yiebd) 3)1e£1 -
5/ ert- ysr

4 ldeparaté’df’ﬁ‘tqyﬁl’f‘ybetlmﬂ) tFt‘?/lﬂd‘f'nﬁxybenzo[ b] t hi ophene (7.60 g,
50. 6 hmwolsuamd 617elhpd:ertyibidiontet-HHsink 415 3 g, ¢0% nowd grete 8 6@EL) at
910 ('5,% aZdeEfﬁ@ lixo %ﬁodihﬁd’bh&ral@s’tﬁ&ﬁ@l%ﬁd&(e@g (Mb)nL c§o AL 50 minutes.

a e (

Ugi%aﬁ]él g %a’t 1% 4% thﬁfol U “ 1es refmovegtarlldrtrr;e emdxt%%lé alpwaiﬁ(f way
aﬁwf’é‘ﬁ@e{a@ﬁp éficit beve the PhEraTd dilpted ethjheragdi(00 methnduivasked with Water
hex@ne ), 6pehs Whi)m cHidhibid @f0ed.) and Behctina entdrati@prtsturdo AkliKe crude
letomo Eh%h?&&ﬁgﬁ%[%toﬁ{eh Q(ISH)I o%e éé’“pé @g’})%dwthcg 15% e(?ﬁﬁf? 8960%94*)1)/

% 2 e conpound
&§C%@ (}:4(53' go%O g}g}gl) iﬂd ILIB( ]}é“ ) ZSP mrg@o/éﬂgﬂné)fuas 1s he(1 for 5 hours at 90 °C and

I@v@p armatmdemixafre is poured into water, filtered and the filtrate extracted Wlth EtOAc (600 mL),

%aélé’edezmner aﬂﬁorrtetrtwd Ry Eﬂd rahdttn wih YIORB & 0ZAL) DTt RbRBER zafhic

?%crs are cr)%c]crf rﬁtc(? un%:r regu&cd )ﬂressurc i)(yfeld a dar 01* TF&} calde m%tﬁla]] is Su}i)_] ected to
CBoPSeggphy 2135116“a srrelne FiftidishioromsBiar i Py st d P (04?r08§e t@e e
2@uf0und B pff- iwnne'EdrﬂE (1BQ, Mk yields added |ithium

BARPRIR R ool

Wi se
mi nut BY. “etﬁt@“ ?ﬁ“ ‘E?Xéberzg[bkt“?pteﬂ“%@ f or %mﬁdﬁﬂ“%f@%’ttu‘yldr‘ce%lsﬂyl
whieide@Eda 5§ hemgph dicthadnivthig (0@mbviedded maldadhe 3.7 2 § Lirmemol)jagd the
allowed to warmto roomtenperature. After 2 hours, to
the m xture is then added 2,4-dichloro-5 10

met hyl pyrim dine (3.85 g, 23.6 mmol ), 2M Na2CO3 (23.6

m., 47.2 mmol), 1,1 -bis(di phenyl phosphino) ferrocene
(655 ng, 1.18 mmol) and palladiun(ll) acetate (265 ny,
1.18 mol ) and the m xture is heated to reflux for 18
hours. Upon cooling to roomtenperature, the mxture

|s concentrated under reduced pressure, extracted

s . S AN . o o "~ AP~
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15 di chl oronet hane i n hexanes 50-100% foll owed by
CHC13 in MeOH 0-100% to obtain a dark solid. The

w@ewdedaes erial is extracted from1 N NaOH (12BCTI2006/060911

wi t h di chl oronet hane (3x100 nli). The aqueous |ayer is
acidified with 5 N HO, exhaustively extracted with
10% CHC13/ MeOH fol l owed by 1:1 THF/  di chl or onet hane
and concentrated to yield a dark solid. Sonication of
the solid in dichloromethane4and filtration yielded
the title conpound as a brown solid (1.10 g, 12%
yield). 20 (D). Preparation of
i ipgirpieverpely g apbienpigrprgplucep s @Yy indited vijhhesyapad 300 gk fitered
Jendquytickrmrieli e fakipll } Fhe Bedtz@tefiddis tbjeagh@mrodaiedraphyUsisilig (i B&ane) to
tlltllé)tge tﬁlE com ound as a colorless oil (112 g, 96% ylel(g
4- (benzo[ b]th ).- L [ 3-(4- et hy
9[ @PAYR AL y‘lk)“’ X ?“Ea‘/ﬂi?/’i“]“dla%yﬁbénzf’ﬁbi‘hl‘?lf%r“c? hl ori de, the
tit| eTcofpOuridion ef (naibhiriebenf4rytypy)(ert-butyldimethylsilane
26 152- BRIHLY arﬁ_‘tr[@ﬁrbﬁ&lb@r){tﬁ '(4rgb 2816 fhmol) in THF (60 mL) is added lithium
%%gpglzamlde %} 6] m]?Ftha%E/l solu? (ﬁl 11ﬁ1eliqa e/THF/ethylbenzen a 2.60m edr(()]pwwe over 5

m no ropy erazi ne an
grbqu}ea Thwtewsiyrreg @82 h0215 at[ m G Wreupﬂ%ﬁfﬁlp éatl’s@relfloved and the leture
4s-a(lofveChivwaiiae e 2opdantad. Ahdr opdsne Be iyixre pyifeh mMidehi23-dhigilo]s-

nfeth;'»’lpyn(n‘hm@@ts@ I3, Q{n{ﬁ% %'Ngztb Y &ln FA‘? QHBAJ)ﬁ 11 Wdﬁbﬁenylﬁlﬁlphmo)
Pr e t I on hene

GLsgaralon ot ol dpaoanzal BlohL ophens, o0, L06e. & ucau
(S0x or 1§, hOL®4 Eramroilijg to ot BEBdrAdm, themxivg fraersen(rB uzdeggedugg pressure,
Emédd ﬁaiﬂdva@lQﬁiO Qﬂ?w&hlhclql))rom&haaf (GHTRL 111L) LirdGlie @Igh}@%y@hlﬁ @f@ncentrated

(_11‘? oy re(]FJ%; rg’%u?r’e FPETD de }n?g'terlaafjlsl_il'lgecteg[o chrama%o g}y?h)}(/torllj srlheca !ge? llblt(leng wag

RS e d-URBEF v U 6B SR SHE: ghgh bt o Th
crudithencial Ghksaiphen i NaOB (25 dlptifdidjebtyta)esisl ane Tasagacous

@a@ér% aghlﬂéﬁ w% k Nhlep ;chﬁlstgely SHAR A /bl é@yMeAH%olllfwed by 1:1 THF/

e PPt RS2 somsh ettt e g o
ifigraiedn gielgeldheiile damedidar obermseidé!l. (0. 12} valddl pol yphosphori c
A0). Bephrd @ o Q) {5aRdyl e motliiRratis 1 -y IR alyREint 1@ yimadih-wyy - At

gognzoéﬂfﬁloE) 1? I' ude
orophen 1) 2 2-di et hoxyet hyl )sul fane is ad
dr opwees “ef\?@}mdlof (e fyrionkere-f TR LU @?@W@W{&%d -
foopyllaeniing rri-tyénchR4dehiaits conipbred is prefaedlfrar Z@rhicrob ayéylpyrigidin-4-
I8 RopRAd V¥ 2004/ QB8 2 nRxfihibdR2 0084 Qﬁe@e%%éa solid5+(m/z) 398
ia (‘Hﬁntrat ed under reduced pressure. The crude

terial is subjected to chromatography on silica
(hexane) to provide the title conpound as a brown oil
(54 4 g, 93%yield). (B) HRirgpaoat i on of

-C l96ﬁor§'BénZo t'l:] E:rpp _I_O_p en . 5t i

A Z0

ﬁ‘?‘?olfrﬁpara?ﬁ’“ éh](’r]?(?ﬁfz?{ﬁ] thP@“ ooI ed to -70 5 C and

trii soprapybunboriatce 1{sL R a@edp-chBBSb@znaisll )50 8, ectded), potassium
Qar@dlté’(lﬂ 14, @Jl'rrh&[&) Gl Btbkd 1 Li ég&r&lom-lrdleﬂlgxy&hm L5, 3@3 fnoMlis added

andt e ml%uree 1’)B‘Petated 1o 1¢ df Q(Pu\f/fmo§ C. coo ?m? ur;eI 151 1%1?1‘5(9 aég cotnﬁ:ntrated ung

b@&th%d w Sureémﬁz}fé@udaﬁdﬂquﬁnrh@e% @?t@xxeélyléﬂﬂramfeé epafearing it (19 1t8
lqeaitive N e Latddéked onmebotiBRedMadkUitebwithAlnte@Eniddl stilk@ WrBensdr thd

td&ﬁloMHg c%arge% W%nglﬁ)%bg‘lze%e (q I’TEQIh g@%ﬁ’&é&bﬁ@ agh &80 é) §nd%% nfketure is

1),

Jeaied topsg gy ot &ﬂ@ﬁ?ﬂ B‘ﬁ%@ ﬁﬂ?f?%ﬁ“f/%(? rBehreety suse fjyadde dggwise over 1.5

tvrod ahd Bavolixtpa isrdldhied fr aliod el @ovfss 616> cpaed o2ar@Bayd(0s dewmtbd anéind
the m xture is heated to reflux for 18 hours. The
cool ed m xture is concentrated under reduced
pressure, extracted fromwater with 10% McOH CHC13
(2x200 nL) and concentrated under reduced pressure.
The crude material is subjected to chromatography on
silica gel eluting with dichloronethane in hexanes
0-100% to provide the title conpound as a |ight
yeI I ow soI | d (6 95 9, 42%yi eld). (C. Preparation of
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15 propyl]-am ne Using the nethod of
[4- (benzo[ b] t hi ophen-2-yl)-pyrimdin-2-yl]-[3-(4-nethy

WO piopee2agi n- 1-yl ) - propyl]-am ne tri-hydrochl op¢™Es20061860911

title conpound is prepared from 2-chl oro-4-(7-

chl or obenzo[ b] t hi ophen-2-yl ) pyri m di ne and

1- (3-am nopropyl)-4-net hyl pi perazine and isolated as a
solid. ES+(mz) 402 (35Cl) and 404 (37Cl) [M+H . 20

Usi ng the nethods of Preparatl-ons B. and C. in

[4-(7-chl oro-benzo[ b] t hi ophen-2-yl)-pyrim din-2-
yl]1-[3-(4-nethyl pi perazi n-1-yl L propyl]-am ne, the
feormbiidreecetps rpdge. dhecrady mreriass shigptof fosPrpraiography on silica (hexanc)
satastde thetite denlpeuma ef aboivh biophep essanidd)i sol at ed as sol i ds:

I}@ I(rrga§¢t)0'r:1 E?yZchlglﬁg (§7 %ﬁ%ggiéh%%% 1%)§1‘]Imdme din-2-y

[3
( 4- nef*ﬁg}rmn A gshlomepyolgihioppere 424432 %‘B&/r THE %%r%élsgozled 070
[4 an@d FiisQyrenybiveis 218 BIs] € Aimoph & rddad. yiButy pitriynng dpie> (20.8/h1, 49. 8ol
4+t hithire) i3Q&d didhRse@Ta 8 ing-oder ¥ thin s ORYek Jtirrm@ N0 i@ &he

[ié %él is remoled d th?lrrlét}lrg S ealrllogvgci tB W%I‘P]llto roQMm tem rat e)over %(;mmutea Afte§3
P o[ s Y PR P LA §9 RPN NaR @ L 10
Wsdongd, 1t-higdipredypd@shirofterrocene (1.64 g, 2.96 mmol) and palladium acetate (666 mg, 2.96
[nﬁlog LA 1’1’14X-tL(rG7IS %EJ}Q%HLQQJM@]LO% t "hl'f: Qoglg@ﬁlxgreYS clnc%gtéd%&f Rduced

tpre?%%raﬁ%*ﬁ °8r“iat8re “hﬁw) E?F@“%%%Bdﬁlﬁd“ cgnc%ltfﬁ%qlr‘@(gf Ao

foregre. 7Lhe brivdg poteriahie ﬂlzm{tehi]tq dhiopptreanky oapibicaigd olliae @dh dghlogpmethane in
$&darkc6lo-1 00816 bﬂ)‘Z()e 180 H3flak,as a719gary):uow4@a (dBE¢Chy yié@Pr or

iﬁc%rp&fé%é%ﬁ TR ek S Th R

A°pBpisnobenzo f bl t hi ophen-2-yl)-5
- met hybigytireingihoki ofi f42 beythol b1thib ph3r-2-vh-pyerbikiy2 il Fe® arthylpiperazin-1 -yl)-
’Bmwu)anﬂre gparhll)aqﬁsrraerrﬁe tittb r&mfmilg }e@E 4t cn1ofoP. -

ARyt e e

{3 agrrﬁgér ;Tg%ﬁglér%lh?/ glpeéaélae aald 158at6% as a solid.
S d) ORI 6D BOHSEMMBYr i i di ne (25.0 g, 153 mml ),
THE ( U2% tiela)ethadd df Pdpir@ioR®NER C. if BQ7-dhi@o-bedH B 1tEpRdn)2-y1) Pi@nidin-2-

?/]é)g (%Irn%thhg%e%%ﬁﬂgﬁ Ito&n] a%rneéld‘? 53&9&1 0%18&)5131? ia)rg %htgeélgmg-
6\1}’@?‘1‘@11%%?[{’]‘“0}61?"?6@?‘1 ipolaed poplids at  refl ux, additional

HOAc| (3.93 g, 65.5 mml) in THE (12.5 rrL) i s added(Es+) mz
oer| 10 mnutes, and tGmpmingt uyre is refl uxed|f or [AHH]

addi i4dﬁMFth>ibeW6ﬁ§Fh1°P’fﬁ‘?é Yﬁrprtnﬂﬁ‘“ez V%Bf(i‘ Inﬁt@rl ed ove
col it piperazin 1 Jga

O

Al 10 E o
Ié%/e g%blya?&enz hf ﬁzegl[) 5 éd%“ QF%H?&“ Hclfih 1rcessur 5. The®s

crude mxture 1S pal'IIII oned 1N

Et QAc/ di chl oronet hane/ 1 N Qf' g\nd filtered. The

organl c Iayer |s concentra d’ under reduced pressure
)0} 4e{ 7- ey 1§ - ‘ pathy 914 H

su b J eUtl@dhetr@thsda bqsr&tmg-r ayqo@[aensa[d]mﬁ@er( zyl) ﬂyemaﬁe)yl]qgm
& ()}\/lblge?azﬁl I? %z{b oiﬂ ]edmﬁqg {mq%}@c%o% tfge t%éoh80u§@1L éygthe(s&e% ﬁgm 9.chloro-

e a'ra' 79 37 79 35 81
henpg? ]H?Pdﬁ‘i% eB]‘Staﬁ?Ik‘}p’F%H"/? AP Clo Bor{SdF G158t Hy (g 484
itV @i*Be [MF HA sol ution of 6-bronobenzo[ b]thi ophene (5. 00
g, 23.5 mol) in THE (50 nL) is cooled to -70
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T. Lithiumdiisopropylamde (12.9 nL of a 2 M solution
i n hept ane/ THF/ et hyl benzene, 25.8 mmol) is added

wae@pnh29es over 5 minutes. After stirring for 4BCHUS2ODE860911

at -75 C, the mxture is renoved fromthe <cold bath

and allowed to warmto O C over 15 m nutes and then
recooled to -35 T. 2-Chloro-5 nethyl pyrimdine (3.02

g, 23.5 mol) is added to the mxture as a solid in

one portion and the resultantl- 20 m xture is all owed

to stir for 30 mnutes at -35 T. Acetic acid (1.55 g,
25.8 mmol) and 2, 3-di chl oro-5, 6-

di cyano- 1, 4- benzoqui none (B52®8&, 24.7 mmol) are added

i p-(EeBemnpehidbisdiiophd-2tvine -nihixhunediddBiI B €4-idthyiperadid- OwWRGEbpyll-Bnine
stir at roomtenperaturetr]‘]%ﬁmgﬂgn&ours Then the

m xture i s _concentrated under reduced pressure,

é@s%@’ﬁrdté)a o F P it BRI S et hane, el uted through a
pad ofntogi3npdsel. 10A mflirad hottanee iddain @ld¢d 2. 4djchlgmad-methylpyrimidine (25.0 g,
qmﬁﬁm)t Trated nmmlle Find RRERE | @ BE@SSA) € ThelBurE Is HERA to reflux and

1C C J ¢ 0, rTI%t (()) aep over I l I ours al
fg} u?llkonA §W§F%11§ élhﬁor omg ha edrl %V?}eag%%es ! %%‘ﬁ% s at
Tfﬁléx ﬁ(@glma 1Py (hteetiramep & B Ri2oatled 2qde Oé%fﬁ%linm@efcmd g rixture

anrellukddlidr @r s@dtich® 1 peud Vihel@ixtf s fiteréd oger cORPOIHI Gt BHIANS0 mL) and the
QF, Qﬂg%eé era &OQCe(m?éteﬁ)ﬁldg 'redgbgc%gréééu%l gﬁe cru(iecalxturgfs %Q@tfo@t:td Ilrp n of

nz 0 opnen- - 5- et r-m
ft%gglc%igo?egla?%tw Hﬁp(l;fjgtrelp (‘; THe or, le ayer Fogbei}%r/a]ted g%]erﬁeéluced pressure
ttq—}pelqw)gqc}@@hreg palidl eThe Jerjrdg glaq_elhaéls priedieydo ahfomatography on silica (in hexane) to
[pflm(kh@ame&oblhtuhd QPhaR-sduyib bz myhiyiadi n- 2- yI ] [ 3-(4-net hy

(I%I lg par fzoln Qf 4](6-¥r0310b&nzo[%¥h90?%njl ?@g’] l?oe}o ¥n|ethyl r1m1 Chl ori de

4- ( 6- 6§(8%1b(gﬁi)6)[nbl]e{uﬁ bBlB(ﬁ)éeﬁle (2 09, 8 )23 f'2mm01) in THF (50 mL) is cooled to —70
Ch | 1othiom Biispadpliyrhipa,(t 1. mickea @ Maspidtion in heptane/THF/ethylbenzene, 25.8 mmol) is

d@(@dr@mspwmmz - AP BLDY A mOwuézamﬁ AR 3R @%@&te@mﬁhe

o ubmos B ot dgubed e 5 Rebufl ot Bopons

m@}ﬁp}@m@m BéR2.33-f mpyply iy pd@(pih@the @Xty[‘p }s_al\«'gohd in one portion and the resultant
'rrl'mttrehly APy dditdBriblon B0 Ariryiled at -3 °S-Acdic BRL (Y3 P PEhidA) ahd 2,3-dichloro-5,6-

iya () 1 ‘Egeg 11%362(2%@ té‘#&rhoﬁ%retagig lggrgeggrgorﬁ{l th mlxture bef e 1t is %llowed
W ﬁlr ef 1@01"(1 Qmpeﬁaéirq,]fyn] ijﬁgr "gfp ﬁle ITIXWC)IS c&rrc%g}? unc}ﬂﬁe(wéed pressure

tswspendivyt thveaididiviothethant, leted thit g 2 -0 Wpdignid ditiorquedparigdakir om
zoréenpitéam%&[l stSLDé @ﬂﬁ@%@mﬁé}ﬂl 1& s%gj!:caetl %thaéat(%raﬁgloh tha gel,
r% wtﬁ %Jchloromzﬂtg7 %Xarg? azl%(ﬁ/z 1'[fhe resu tmé matel_!]dl is sonlcateg[}?l etﬁer ?1%0 mL)

or o-
al}de”tlthf?q R prp s Yhe E%’qomodli‘dﬁs yopppdespid A8 Pt bicldphene- 4- car b
yﬂrépﬁrata)ﬁ bfq4 (6Q)ydﬁ10(b&fz&[ﬂyﬁoﬁm‘l-d—@l)-t-Fn.bthyl-bﬂﬁﬁ(ﬁkﬁhiflmj(dﬁetlﬂlopiperazin-
lé}b?gpm%lr@rﬁm&gchfaﬁde o

P G han e Vit brnea Al

| pi pepﬁlﬁﬂi’? “fe‘h?f}%f 4 (b‘?‘%ﬁ’b@l PRSPV B Ay B E TGy R RpE7in pil

triobllemire rpgdmdllofi&s, Batint tresereid prredrirom 4-(6-bromobenzo[b]thiophen-2-yl)-2-

%hlgrg-ﬁ %Eﬂ%l@hlnﬁfn@ﬁn@Y-gj-mirfg%r%yﬂ-lﬂ_ylleﬁl}'flpipeaazine anil isolated as al solid. gS+(m/z)
P4 [ -4-carboxylic acid cycl opropyl am de

gﬁd;( %I)?r%“%rﬁ r{g%?llliyl ) - pi perazi ne- 1 -carboxylic acid

tert-butyl ester and isolated as a yellow solid (80%

yield). ES+(mz) 457 (35Cl) and 459 (37Cl) [Mfree

base) +H . 15 Exanple 87

2-15- Chl or 0- 2- (2-12i peri di n-4-yl - et hyl am no) - pyri m din

-4-yl]-benzo[ bl t hi ophene- 4-carboxylic acid

cycl opropyl am de di - hydrochl ori de

4- (2- am noet hyl ) - pi peri di ne-1-carboxylic acid

tert-butyl ester (0.390 g, 1.72 mmol ) is added to a
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20 stirred suspension of
2-(2,5-dichloro-pyrimdin-4-yl)-benzo[ b] t hi ophene-4-ca

WO bawggphioes acid cycl opropyl am de (0.250 g, 0. 6BGI/IRWNG/060911

and diisopropyl ethylamne (0.300 nL, 1.72 mmol) in
anhydrous 1, 4-dioxane (4 nL) at roomtenperature

under nitrogen. The resultant m xture is heated at 95

C for 12 hours then cooled to roomtenperature and
purified (silica gel chromat-&graphy, eluting with 2 M
NH3/ CH3OH i n di chl oronet hane: 0 to7% to give
4-{2-[5-chl oro-4-(4-cycl opropyl car banoyl 25

benzo[ b] t hi ophen- 2-yl ) - pyfix#iedi%a- 2- yl ami no] - et hyl }-pi p

e [4-(diBrerotn BIIB@Xan2ive-Saibeliptratidin Byl g 4-eSity@herdsn - Byl Siddpylfamine

The apgy gﬁhe%eﬁ’ﬂd’o‘?h b ﬁroQJ)b%&Q[k]\'h%gheh B yf):'s'[ﬁqgm;()%ﬂ)ndm 2-yl]- [% (4-

%/dl chl or onmet hane ES

AP BPEES  oPropAE g t“kfﬁﬂfﬁﬂh et tFﬁ“b‘ﬁ Hlp‘tuﬂ‘bls %rfﬂa“r"? 1
doplcnzoit]ifighen8andispiutdass solith ESwat Mo OBuride? (B BapPed
with a glass stopper and stirred at roomtenperature
overnight. After concent rg}ll on...the title conpound is
obt al ned as a yeI |10\{V SO|I ? f? 1 62% ylhel d)

sarhoxglic acid

30 Exan'pl e 88 2- cyclopro lamlde tri-hydrochloride

5- Cnl 951 % n[e%m{olz[4%55?/4]&553@”6%}65%&@}{ Iz)yn@(lbsﬁle@ml&pa]m@m

8&5’83{%0&6?“8 Biﬂyé‘ﬁﬁthdeo‘F ‘H‘y&"%%ﬁ? [0 FYP‘B“@Z?Q%%%% forEr HBRHY de?-
(87641thQpIEBAH-qarboxyiR, apid cyainmydrylanide ad| ¢Hderdhinp-gthe)-mitejapipeglgearboxylic acid
SA vyl QB afdf isolitell B2 GEoO Edid (88% yield). ES+(m/z) 457 (°C1) and 459 (*C1) [M(free
%as%? i peridin-4-ylethylam no)-pyrimdin-4-yl]-benzo[b

i ophene- 4-car boxylic acid cycl opropyl am de (0.600
g, 1.32 mol) in CH3OH (10 nL) and di chl oronet hane (10
m.) at room tenperature. Fh@rlpﬁee%Sul tant m xture is

sti i SQQIOIOQr -'

di chl éf2omiotizyheipfridge- rhﬁ?)rboxyl@ ﬁcefhert:@éyll st 08 20l TEmmpP s added to a
Shet tusgRfkioh 5f 2t(2, eaitiRGy -WhitnlinSIGOibeHT [ 516360 B B d:id e
(:%logr%g/ dagl]lde gb 29@ %1 mln)m_lQﬁ nrgl d%%& Ic)#yf%thﬁ%mge (& 9)0 91%01 %ﬁnaﬁ qura}‘nydrous

trat
ddriored Mt FeR aﬁm@%ﬁ‘tﬂr&wﬁ% H‘H?gﬁlg rTé‘fJ‘ﬁ%‘}l,‘anﬁ?lﬁt“F Fgeail 14> % a2
INbABY tiShiSOteld {0 moodhitapipéranreome biridin(silidd gel thoordograthp elgiing @it hig
fﬁf@@HJ@ﬁS@dl@iﬁ)roﬁleMﬁL lO%’?’% Ellvéj4 {ZTh@llofrJ ﬁﬁ cml%p}hoﬁrbamoyl

%{ S[chl q}elﬁ egfll%%/rlm%j a,mmrrl_%}gg tp é)gld\l/l\’lﬂe lﬁarbox%%l& acm{ terf-but éf(ljssH‘ds a solid.
s 0| ut ﬂ"]@ﬁb((vq_pr@9t 1sd1,q@lqu1@ C9@|H| (B\anL)dighlquqrpethppe (29 mL) and a small stream
conpaRtyHEl ed isthtbbPd Meugh e stred doR1tid@ P alintes. aSe vaurny @luli@Wé capped

%&QLL Ll asg sQ(j 7@9 Qq’v?urrez eg%)o% Ite%;peggt © (gg‘-tll_ gﬂﬂ Ki%er ({})chntralgo%qgryt)de &&gound is

zbt%lTe{l 55 ogrsgald é) 2[7%g 621/ 8?111? S+(m/z) 45rgr(%LC1) and 458 C7Cl) [M(free base)+H].

i peridin-4-yl)-ethylam no] _pyrim din-4-yl}-benzo[blthi
ophene 4-carboxylic acid myshpr opyl am de
u f

4-yl ] benzo[ b]thl ' &6
cycl opgepy Foﬁﬁﬁldﬂ@de((@%E@M@L ﬂ2151¥h&1) ﬁmﬂﬂdad td dstibdlsol(tbO oflTL[j-chloro-
%t(Z %f?egﬁﬂl -4- ;rlgtgﬁa%ﬂﬁs Mlgldﬁlu%/l]%grgﬁ[g]thllogl%geeAF gﬁ)@%h(g aQrd w Bprgpdlamlde

I I’'Sopr opy | am ne .
r%)P% = 31%“*1*?116 CF‘&W‘{%Iﬁf“drﬁcwff&?“éha?eémﬁw P gty The esulan
hdursis stigghforen mnattse dhe ngxige i ompchiragd ardglicrdsidig iggbolved in CH;OH (10
chromat ography, eluting with 2 M NH3/CH3OH in

di chl oronet hane: 0-7%, to give the free base as a
yellow solid. The free base is dissolved in CH3OH (10
m.) and di chl oronet hane (10 nL) and treated with
concentrated HO solution (0.6 nl). The yell ow

solution is concentrated to give the title conpound as

a yellow solid (0.180 g, 58%yield). ESt(nlz) 484

(35C1) and 486 (37Cl) [Mfree base)+H.
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20 Exanple 90 2-{5-Chl oro-2-[3-(1-ethyl
i peridin-4-yl)-propylam no] _pyrimdin-4-yl}-benzo[blth

WO ophese9st- car boxylic acid cycl opropyl am de PCT/US2006/060911

di - hydrochl ori de Using the nethod of

2-{5-chloro-2-[2-(1-ethyl pi peridin-4-yl)-ethylam no] -

yrimdin-4-yl}- 25 benzo[ b]thi ophene-4-carboxylic acid

cycl opropyl am de di - hydrochloride, the title conpound

may be prepared as the di-hydrochloride acid salt

from

2- ES chl or o- 2- ( 3- pi peri di n-4- ¥I propyl am no) - pyrimdin
o) ang ithidsepedg e NP ). JPlending o 8 . Bie sojHtipncs eatpdgvith sodium

Cy-aébopiyofy [ (enyd € 6.9 amdolj adeeai hade.030mb{udkitkd BOGho(r3Biekdsidue is

%Shgeng‘e%ﬁ and(pﬁrYtg& ?SIIIL %lfcﬁrgrgat(gﬁﬁl@) eﬂt_ulg w1£1?19 I\/l*ﬁ[ll y&l (Blhﬁ dﬁiﬁ&rmqlane 0

207{ 5 0 BF Bee2ast Bapou NG P Festra st R iy CSOH A 8] - p
yichlorpraittaue4 LOniD) ande patwipib} thicoptiemeentatgidith okyidn (Emblghdthe yellow
GHELOR ERRYE8atd8 e G it Yehipe&h bQrykIR& solti S50 8bdoPWMBIES+(m/2) 470

Zﬂ?g?&ﬁ? F@ ga?%amﬁgif:é?ﬁ-zrsripropylanino)-pyrinidin

-4-yl]-benzo[ b]t hi ophene-4- carboxylic acid
cycl opropyl am de and al kylexhaldsdes and i sol ated as the

di 5 oyigh 960 Qflagh uéﬁh 15 eth\h@n{)ﬁﬁi"ﬁndm 4Zv1} bﬁ%&orbm{%&iﬁ&moxvhc acid

+ -
[ MTfree base) cor g{g

- (2-f1 uoroet hyl ) - p| p Iamno} 3s 91
51 6( (i8] e) s’tirred solution of 2-[5-chloro-2-(2-piperidin-4-yl-ethylamino)-pyrimidin-4-y1]-
rbwz&[mh@bﬂane@ cyﬂbaxyllmaa 8kl ppiaphe. Bﬂ)-g‘b LRMBEXY IDME (AGILGat room
3@5&?%8 %ar%) e}:l{_lde doel%ane 60 17§ 1§(1 g’ 12m(:!'1? nd di %)EoopT Q%?a&lm]g %gg Il 10 mrrrljol)

eri

)ﬂaq =l tﬁm)&urg”s };tlrre @@(hggtf)mcerw z@élﬂnéglzﬁlgs gel chromatography eluting
RET? MS2H08/D6OGdIromeBabe DKL of dble tHa irayrae pew-ydilo asd R likabase is

@ggof%&y @ﬂ{@ﬁ% fbl%f;[) %dféﬁor@lhe’uﬂ&%‘?fo%ﬁ LQLLAe wﬁt;lg%gc'é&&;ta Hc@om(n@n 0.6

| 1%6 Yeg?ﬁ/ sr(i%tl(}n i co?ggn rgg]ne Eﬁgpotﬁ%)éﬁ coxlp()undo as E ye low solnd . lé() g, 58% yield).

ﬁ?ﬂmﬁf@?ﬁTHNWH&ﬂEQ%@GF@PwWﬁEbhene 4- carboxylic acid
cycl opropyl am de di- 530(37Cl) hydrochloride
2-(5-Chloro-2- {3

3- fluoroeﬁopyl) plperldmmﬂh yl]- propylan1no} 3s i

lamino]-pyriridin-4-v1} -benzo[b]thiophene- 4 carboxylic

pyr|n1d|n 4’yI) b e mdadydidotony dehipaidehoxyl i c acid
CcycC l OQEH%Q%' n@{ln)dj& 2 QB &10%322[6 %Zﬂiplperm}ﬁm[}@c‘ehlgll%lh(q%yr%mfm 4-yl}-

3?1’1%]9118%6}3?34 ar)ngy]ggé/lﬁ fyﬁll %ﬁ);&l}éﬂﬁe c& tl]%drdp hlg‘l%% thf ht?e com;}{)ur?d nBy be
esprecd 4s teetk-pygsechilrige agig padt fiem &4l ochioty--Emipdigindiyl-rrepplgigo) pysyyidin-4-

Y1l benzo[4]thib phenels-c¥rbdXylRYiciS &Bhprépl imidd i@l @ethdn@ rHSE@: 2) 498 (**C1) and 500
%ﬂﬁﬁmﬁﬁL9£8+ -[3-(1-cycl opentyl pi peridin-4-yl)-propyla
m no] -pyrimdin-4- 53 835C1 , 96

yl }-benzo[ b] t hi ophene- 4- car boxylic acid

cycl opsigpelngipdie 2-¢i-chlofd2-[¢-BI7@yYpiperhinelrydiesthly laning @yrimidin-4-y1} -

benzo[b]thiophene-4-carboxylic acid cyclopropylamide di-hydrochloride, the following compounds are

synthesized from 2-[5-chloro-2-(3-piperidin-4-yl-propylamino)-pyrimidin-4-yl]-benzo[]thiophene-4-
carboxylic acid cyclopropylamide and alkyl halides and isolated as the di-hydrochloride salts.

MS (ES+) m/z
Ex. Compound [M(free base)+H]
2-(5-Chloro-2-{3-[1<(2-fluoroethyl)-piperidin-4-yl]-propylamino } - 516(°Cl)
91 pyrimidin-4-yl)-benzo[b]thiophene-4-carboxylic acid cyclopropylamide di- 37 Al
. 518(C'CD)
hydrochloride
92 2-{2-[3-(1-Allylpiperidin-4-yl)-propylamino]-5-chloropyrimidin-4-yl1} - 5104%C))
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Exanpl e 97 2-{5-Chloro-2-[3-(1-cycl oprop
| pi peridin-4-yl)-propylam no] _pyrimdin-4-yl}-benzo[ bl

wa hioophene- 4- car boxylic acid cycl opropyl am deCT/US2006/060911

di - hydrochl oride 5 Acetic acid (130 ng, 2.12 mmwol), 3A
nol ecul ar sieves (300 ng) and [ (1-

et hoxycycl opropyl )oxy] tri net hyl silane (220 ng, 1.27
nmol ) are added to a stirred solution of 2-[5-chloro-
2- (3-pi peri di n-4-yl propyl am-#o) - pyri m di n-4-yl ] - benzo[
b] t hi ophene- 4-carboxylic acid cycl opropylanide (100
ny 213 mol) in anhydrous nethanol (4 m), foll owed

by t 1benwﬁb&1hlmhw¢r4ﬁ¢rb0§ﬁﬁ iﬂqlﬂ'ﬁb’QlmeﬁWrﬁithdrmh@ﬁde( 60 312C°Ch

0,96 Or0- él 92 Hflf))iyﬁwl) arpi o
over pllt } SR 5 8’?&3& SRR | 2o

hlorl

UETTPES gldiloR- ﬁ{jth f'ﬂu&gﬂr(ﬁ) -pigdBn i I-progtainb s CONMCENT T ated
and  ppikiinfained)(bsizbbedp@el-4-&hee mgyc@pfhwamldehlut i ng }%L;CC%
2 M Ne8/o@d3@H i n di chl or onet hane: 0-6%, toqvel5 5

ree| baseles2-B-(yetbowygohilderidneyipreglambelse 15 5oy
d| S JPW@Eﬂmr“er}fHﬁBzdbﬂﬂ”(“’Bben?rt‘}arbaWé}C %ﬂderﬂloeliowﬂf@eq%éln b (186
And » r\ rhihl r\nl
ool ai“%mﬁ;%ﬁz&’ o e AL yertiom

sol u h}gﬁcm@ldeconcentrate to give the title cpnpodtfde

as a yellow solid (40 nyg, 33% yireld). ESt(nfz) 510
(35C1) and 512 (37Cl) [Mf se)+|—|] 15 Exanpl e 98
2- {5 -Chloro-2-f 3 gx%lebﬁ | |

) ‘ % \
cycl omseepaéldgm glg z@mmmx lﬁMLcmfalqreveatseo r(lgmndra@ 0.11

g%ﬁoxg yclﬁqr(g)?l )gtrl tgylsgaqe 226 27Srlr'1lr§1(H)eapeSald(%d to afstlrr.ed S(?luthl’l of 2-[5-ch1.0r0-
Bi(priparighi- f*rmmwlanmoprllmslm“rxajbermﬂrhhmfﬁlilerf‘:%tbwl}aabéwzleqrwyltaﬁlde
i(Dp hie et AntayiDoxytoln@aiol4 6Y.L fooprco pythardiche ofdum Ny,

an;lr(;looml(ge (éO ng %m(nilﬂ) nf‘hl I‘GQZHQI 1§ﬁeﬁtgdrt(?rgﬂlfxg€emlg|§ H'Qel‘{ﬁlﬁurg 8 cooled

forma thick suspension. The m xture 1Is
SHRSH R ! ft“ir‘°“dr‘r151 ft“ﬁ‘&ﬁs PRFEErEg! e i %eh“é‘“’fni“{’%ra@hy
cofpoUnIMABL/EHEB] i dehjodinetigy: 0-6ESe( gink 2 1S (35 DY solidnThe free
5@@15 Grgsz%)m (fi%ﬁlho @5angﬁ1@r@$n%th80% (10 mL) and a small stream of anhydrous HCl
éas 1§m£|?efl %pou% the. st&‘re(l soﬂ,l%gq orq mlnuPey ll"}cl:e%gl orvlr;r(? tlon 1? Qong)egtrate‘(;i E) gva!ﬁe title

]ZQf’éPa‘t“B Wl o s (9 Mg’ éélef#} FW F?;?I%(u W*}ndﬁ%%@}bﬂ’fléffeé bl
ng, 0.22 nmmol) is added to a stirred suspensi on of

2- [ 5- chI or o- 2- ( 3- Examplegg
I-ro Iam'no - r|md|n44 /

2007/ 092095 PCT/ U82006/§§1©©@m129y_1@@@_r'rg 0.11 mml) in
DVF ( Eyatda)ethngm&d (16 £€d. 11‘1%01)25 J18dd fioSe. stirldd Sus fFhs¥ch W F 2675 kel oro-2-(3-

g{p!:r tneéﬁf g\rllf)gypainmo)l(}%nmlgm ﬁ-%eenzogb:}thim?%ne 4 carg(ir;(?fﬁ Ialilé e(rzl(?%(jpylamlde (50
BB A HHEY) S (B501 Al 61503 PR RS S. R AR dlued

3@ acfratd(1 -tr@'ltlhﬁlrfﬂeral-tﬁ Bve the title compound as a solid (41 mg). ES+(m/z) 498 (**Cl)
Adkod @cowWiRpper azi n- 1-yl) - propyl am no] _pyri m di n-4-yl }
-benzo I th| ophene-4-c arbox acid cycl opropyl am de
Usi ng the net hod of
2-{5-chl oro- 2-[ 3- (1- f or nylpimpér® di n- 4- yl ) - pr opyl am no]

- PY4-{30b-dhibo 414&v}100r&am&&1&&brM&e—z4r)@afnhxmxymn@noa&bm
cycl opropyl ani de, t ind.j.s obtained as a

solid (88% 10 vyiel 5C1) and 501
( 37C1T rlTWF‘}yl isocyanate (2 mg 0.22 mmol) i8 added to a stirred suspension of 2-[5-chloro-2-(3-

piperidin-4-yl-propylamino )-pyrimidin-4-yl]-benzo[ »]thiophene-4-carboxylic acid cyclopropylamide (50
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Exanpl e 101 4-
{3-[5-Chl oro-4-(4-cycl opropyl car banoyl - benzo

wQ biovhvophen- 2-yl ) - pyri m di n- 2-yl am nol - pr opyl BCFUS2006/060911

pi per azi ne-1-carboxylic acid nethyl am de
di - hydrochl ori de 15 Methyl isocyanate (10 ng, O0.22
mol) is added to a stirred solution of
2-[5-chl or o- 2- ( 3- pi per azi n-

1-yl propyl am no) - pyri m di n- 43yl ] -benzo[ b] t hi ophene-4-c
arboxylic acid cyclopropylanide (0.10 g, 0.21 nmmol)
in DVF (1 nL). The mxture is stirred for 2 hours and
- 1é Mgl mprdb o) andstipgpirieyraewsy FpareEe b Ailuted pvith ¢hyl agete (1 mL)
@lctutilicreg towivt e @le MniNHBA GHI Dok istid ¢id @l). BS+OMB L Batie) ands BYGC1)
Egﬂﬂlve the free base as a solid. The free base is

i ssolved in CH3OH (10 nlL) and di chl oronmet hane (10 i)
and a snmall stream of anhydrous 20 HC gas is bubbl ed
through the stirred sol ut Fompkd# 1 m nute. The yell ow

SO|sLithioRD-[b &-f@lﬁﬂ@ﬁ@&zfnat@d)r&ﬂangﬁov @Vrlmtdlﬁle’-t J1i-BehB[r GIOEPRGLA Ghrboxylic

as a yellow solid (80 1 8% ) - ES+(rr12) 528

(35(31%5 and 530 (37Cl E%fﬁ‘f@%—a%m +H] . le 102

25 Ratémle rphpdn! ghi-groge-22- (ISfOWYb@?ridtﬂ‘r“rY”?le ngwlfnéifﬁ“rﬁé}'

bpya[b]moﬁheﬁe-mwwx]yhobam Zyolpi3bply famiog e e cémpoa! BoXyihdd @s a salel(&8%

%héfa Emr%mbgam@gigd%l-(wﬁmﬁpl oride Using the nethod of
5-chl oro- 2- (2- pi peridi n-4-yl -et hyl am no) - pyri m di n-

4- yI] benzo[b]thlophene 4- car boxylic acid

cycl opropyl ani de di - hydr o€kimokeiltie, the title conpound

| s sy bess-zedtyc@bpacafbbmBVEEAGi@hdnde)Sadntidih-# Qlﬁﬂnno] -propyl}-

2-(2,5-dichl oropyrim.di nu4- vl kahenzol bl higphene- 4- car

boxylic acid y %/ ] o
3- ( 3- Mooyl Ppidgermel el o apBgRy e rdd] gloro-2-C-piperazin.
tletptopPaniinh-py@isitder4- yl]Eﬁ&lZ()[mtho)ahenM@rb()ﬁﬁﬁil)l clproglhRid¢ @1CL .21
[rr%f 'fnqg\/lfb(@%QQ "'Tkg rmxtgé ﬁmegfog%mgﬁﬁ %msrgde product is chromatographed on

S%éa,gelrﬁluanw%% P R T A i ST
died scaydisend o Y108k Gel) amctdfwlevp@@tnnqﬁq rof@ andssisngl strdyen of anhydrous
met Q@ﬁ bdbled through the stirred solutlon for 1 minute. The yellow solution is concentrated to give

r b 3 . -
%heilée cg\glLo%dods g}{ il(g?v s()I:ild( { 162(% h]éeS%eDzé)lélzgg ) oa?({/ ;yg%gs]g?%]ee
VE I"'Bbr opyl ani de d| hydr ochloride, the title conpound
i s synthesized WO 2007/ 092095 PCT/ US2006/ 060911 -56
as the di-hydrochloride sgj(aqnplferl@m racemc
her%r!ﬂcggg lic

195,25 L3 (L g iyl pi per di 3yl )
cycl opropyl anmi de. ES ( dp (37C1)
[ N( f r eendii@s@hdtr2- [ﬁh@éaﬂpblﬁerﬂlm erthy{amﬁo) paithiOf-@yi2- [ 3
[ﬁﬂlg)};ﬁ%neqtl c%&xp]:{c acil) !:yrc)lg;;r falglge Al hy ochl%rlde the title compound is synthesized

[dba[ H‘idfﬁ’ﬁ‘ﬁ%lﬁ%sa%f“’%&é658?}?%/“%@?d‘ VB EIF%@%B&‘;IPG frffugeylic acid
(cBiopsRpImdip yridededmnyid Iﬁ([}}ameop(r(@ymﬂpegghne?,l -ChrbpRyisd afid grydhutyl ester. ES+(m/z)
37d(ﬁ61|§>§qﬁlh)(@¢1y[lvr(f2ee @m@#}ﬁ di met hyl pi perazin-1-yl)-
propylamne (1.02 g, 3.08 nmmpl) are added to a stirred
suspensi on of 2- (2 5-di chl oropyrimdin-4-yl) 10

benzo[ b] t hi ophene- 4-car boﬁwgl%ci d cycl opropyl ani de

( Racdhi02-gp-Chloar28[ 3 mmd iy lpiparicaid iy B @UsSmi rikii X 8N BbehAd]thiophene-4-
m‘) The resul t@?[lll;ox 1 %c‘i c@o %0 IM(Etd dl@(;hlog(% Cfor 12

hours., After concen

chr orHtRsgeAs g {%ffhi"f"c?a[z @lelrlethyg’}f’ﬁftdf“n4g‘/lwh€1ﬁm12°]Wlmldm -yl
43¢ DHB Mlehet4rratipxglivl agd onietréraiamide @-hBR4chl¢ride thd 8 cpramghund is synthesized
internmediate is obtained as a solid which is then
treated with TFA (4 niL) in dichloronethane (4 nlL) for

20




10

15

20

25

30

35

hours. After concentration and subsequent
chromat ography on silica gel, eluting with 2 M

wWORB/@PBH i n 15 di chl or omet hane: 0-16% the tPET/ES2006/060911

conmpound i s obtained as a yellow solid. ES+(mz) 499
(35C1) and 501 (37C1) [M+H . Exanple 105 2-
{5-Chloro-2-[3

-(2,4,6-trimethyl pi perazi n-1-yl)-propyl am no] _pyri m di
n-4-yl} -benzo [blthiophene--#- 20 carboxylic acid

cycl opropyl am de tri-hydrochl oride Using the nethod of
2-;5-.chl oro-2-[ 2-(1- met hyl pi peri di n-47yl%b%e(t hyl am no] -
Y109 dirrroghlotidg sall bonpyaqemis POY-¢itfiropH e el sidyoky - irepyaeind-
Qyralip4-apydnaii] diephelie 4 hyrblix @ diddyeiehenpylinii:. Ef-4(+e) 460FTpip uHadss

[ d from

éﬁc{lgwg%lbga?%z}g [ 3-(2, 6-cis-dinmet hyl pi perazin-1-yl)-prop

yl am no] - pyri m di n-4-yl }-benzo[ b] t hi ophene-

4- car boxylic acid cycl opr 6pylamiide as a yel | ow solid.
ES+{ ohig)-2- B3, 6L&&Q&M@BQazﬁll@l)(p%@iﬂmoﬁ Mifnka@e1-25benzo[b]thiophene-4-

base) +H . Exanpl e 106, 2-{5- Br 2i -3 (4-met hyl - f
1, 4] di azepan-I-yl)-p di n-4-yl }-benzof
bl t hi SFreivevidyleapis @969@?# cnmaléﬁné é Q?P?éam%ﬁwzaﬁ*inéf Ipiperazin-1-yl)-

trfobyldmel K 1002 Ig) 308 inetel) a@adﬁﬁlltd'lzgstlfrdﬂ@usﬁmildmbm Qf5-dichloropyrimidin-4-yl)-
%en{zéa]mweﬁeq érw ﬁc(aéa w%ia(? iﬁ%f@@(ﬁ Q%' nr2]3 o)) l&algﬁrxﬁsamdm%e (10

rnm hio car.pox acCl
PP AR N et T SR gsef PR EREE g
ic@orga}qg{aﬁg gl slesel gel algting wylei{ M A/ SO dighyypmethane: 0-6%, the desired
2me(rr5edﬁfe QIFBraided @sha] s&rd&mﬁﬁ is WerCtiebtedvitt rricA tmem aldRhb-bh@phen e Yor 20

Car er (lhnlcei(%ltr 1ina£ d:%sé%ugrg gqn n%%l ?I'}Tlly onesﬂlca el elutln%W1th€§/l Iﬁ/ sOH in
l@or(mr@gl?e)o thS &B C((nflpBFl)l is olftmefl ?Sééelbgg(él)l _EﬁT(m/zg@9 501
th®) [vetthod of
2-{5-chl oro- 2-[ 3- (4- net hyl pi perazi n-1-yl ) - propyl am no]
-pyrimdin-4-yl}- benzo[b]t hi OF&ene 4- car boxylic acid,

cycl opr opyl ami de tr| hydr éaﬁllp(% | de the fol |l owi ng
. 2\UE] B GOObehzoL]igphene-4-

Sy nt h esi ze d f ro mrboxvhc acid cvcloproovlamlde tri-hydrochloride

2- ( 5- ggl e n%thg(h é p (91% jTﬂZ gll Igit@ II?'IX) dr din= 46)8)2691%1911‘1&1(!} p?r[?"fh (grp E ylf"

-car oxy I C acl

CorHES e ﬁ*@rb%i‘ﬁ?%é‘é cyﬁlﬁﬂoﬁygﬂd‘a HByfiroggorid dhe HYFEPBROMII STy Hsized

Siah B-{5-MBr(- ES+).6-01-gimetfDpiper@drpOuney pividlpegnidias s ) o[ b]tliGoRene-
c{rgoxﬁfc Qé@cyao%(%yﬁr%%em? %%M(lvféoﬂﬁ 'E@z(}nﬂ)' sls Va bb) arfls iB}’d”@mm@e]e

in-4-yl

% ??n%][ b] t hi ophene- 4- carboxylic acid cycl opropyl am de

tri-hydrochloride 517 (81Br) 108

2-{5-Brono- 2-[ 2- (4- et hyl pepepazin- 1-yl ) - et hyl anmi no] - py

ri En{ nglgmé"z %l(l met?\g% 46d?a9&!§crm) I-y1)-propvlamino]-pyrimidin-4-yl}-benzo[b]thiophene-4-

benzo[ b] Thi oph_ne -carpoxylic acl d cycl opr opyl am de

tri- hydr ochl ori ac, opylamide tri-hydrochloride

2- { 5- Brigrip-nRthpBof @({53@3105)8}[3 B-BetidipivetAyl-ppeyiazina-pdingdin-4-p)} -

ﬁ)@ﬁd{b]ﬁﬂﬂfé&h‘ ca@é@'hc a&ggyclglg%ylamlde tri- hydrochlorlde the tltle compound is synthesized

py aaielllnw solrzl ﬁiom}ﬁ (; br n%c?{;g]it Al do IP 4[] g eﬁzo% 10&) eine X ca(r]boxy?lc acqi

zyc{osmm a@ﬁ[(@mfﬂeygw Qyrg: 14yl>sorewlwm ﬁ§/ﬂ(w)ﬁé3r(§%i) 45 B)
IM@kOpykam no] - 557 79Br , 110
pyrim din-4-yl}-benzo[ b] t hi ophene 4-carboxylic acid

cycl opr.op | am de 559 (81B) ri-h drochl oride
sing the method of 2- {5 chloro-2-[3-(4 methylplperazm 1-yD)-propylamino]-pyrimidin-4-yl}-

benzo[b]thiophene-4-carboxylic acid, cyclopropylamide tri-hydrochloride, the following compounds are



10

15

20

25

2-{5-Brono- 2-[ 3- (4-i sopropyl pi perazin-1-yl)-propylam n
o] -pyrimdin-4- 557 79Br , 111

wQ kdorloea0g®[ b] t hi ophene- 4- car boxylic acid PCT/US2006/060911

cycl opropylam de tri- 559 (81B) hydrochloride Exanple
112 5 2-15-Brono- 2- ( 2- pi perazi n-1-.

1~yl am no) - pyri m di n-4-yl]-benzo[ bl t hi ophene- 4- car boxy
lic acid cyclopropylam de tri -hydrochloride Using

t he synthetic nmethod of -57-

2-[5-chl oro-2-(2-piperidin-4-ylethylam no)-pyrimdin-4
-yl]- benzo %b]thlo phene- 4- car boxylic acid

YRSt BpA-antione 2 dilepyidrigie hiyopine thipthenettictrpasylg s ound
IcﬁcloSIyMahﬂiS [Avalein) corlfesl'pﬁrming amines and isolated as the hydrochlorlde salt

f\ £ =

= 9F UI UlTU-= L L,III Ul'upyl I III UI 1= L|- )II )- UCIILUL UJ l II Ungtt‘%-ﬁ')qin/Z
-g@raoxyllc acid cycl opfgpyham de and 4-(2- 10 |wvtree base)+H]

apg; npet Nybho- PR pehadipiraziil | -yl cakyRemy]l dymidic 4 g} T ef t - bus yinn,
est e[ bearib]thisndénatt edboagic acidopdidpoyygdeiutthydBdeiyd el d) . 517 ('Br)

ESs Byt 27 9Brjpinadn- OBy B hpyfiiinaB- bage) +17p (Br),
Exal ( qbeész);)ﬁbﬂtmophgle 4 car)goxyllc acid cycloptgopylaml]()ie tirﬁ}xgdlrochlorlde ) fH?Pl (SIB T)

5 (3 1 7
2I(f95 p%yl{ m1 m 4 béé ZEEZ 10é)é::%-? ﬁz/aﬁtl)r()) Em cidc c%%%ﬂaan 5 pyr I m4d( ?B-r),

4-yl | 5k - 4-'carboxyl 545 (*'Br)

CyC'3@E§®Mm@ﬂBQ©RB@BAﬁ%MQMQQB&&hMQQI&@Mﬁﬂmﬂﬂe 557 ("B
S ylﬁt NRtimElinaet etkod fhiophene-4-carboxylic acid cyclopropylamide ((SIBI;‘))’
2- [ 5} ciHivéypchloe ( 2- pi peri di n-4-yl - et hyl ani no) - py r|n13|n-

@educari’ﬂ’/‘ﬂ’r“ BEHP DT EE™EHE titl e compeunithn

4yl )% {501@% (4-hipopHieereig- o bpieyepine boydeidie-4- 557 (®By)

Ib byIIlIICDI LCU IIUIII

2- (5-brono-2-chl oropyrimdin-4 &I) benzo[ b] t hi ophene- 4
-carboxyllc aC|d cyclopro VW@W]
; yA-(P-pipérinr layie D-pyrinaidi

e and 4- (3-

10
ES+( legilﬁs?%?mhgt?cgmBeth?)d 0?'9 -C I:I(')r70-2-(§-p1per idin-4-y tfh}rfla%r%no -%ysranldm'-_g-}'fl]-

erp S B doaipeslisiapi piclireny e & bydyeicieridn & Lisyeppindiisyghesized
)ﬁloﬂn Zbﬁmmjgdhtofbb)@lﬁm%lﬂbe&a[ﬂyhﬁ)pydné Ccaﬂﬁiydc acid cyclopropylamlde and 4-(2-
%&9@5 9&;{41@@1 slagmxy%acﬂa t&%upmsta%& ke)a asryyessv 0% h R b yrl,

-carb i ot ester

E§+<%H58 (B8l S0%¢ Py Pé(éreeé’&?)ﬁ%su on of

2- (5-brono-2-chl oropyri m di n-4-yl)-benzo[ b] t hi ophene-4

-carboxylic acid cyclopngM%@ane (O 75 g, 2.1 mol)
0. 80, .2 D|

anq_gb%'__ C uv___lawnne.

di oxane (15 nL)\at O e PCE OGS ni trogen.
The r estyteanihettinethbld & 24[_&hhmat(edlpdnnmam mylamkna)tplgmattm@@l] C
fb%o[b’l]%loﬂngllryélscarbég/hcr a89 EQc%{%SHBE&ﬁ@ Rl 'Ilﬁlrotslh(gldmh)é {n%l‘ cgmﬂ0§nd is synthesized

concentrat ed and chronmat ogr a on silica g

PRI RYO e @HYOQYTWWI@%@Q‘WMGT ‘éf?rba’fY&iﬁiStdﬁ%ﬁ?émWiamfG@?d G-
teoingpiropg)-eipefa2ind- Bealhpyhoercid se(tduigheair apiriopyd cavdlansyill 9% yield).
enzef 0} ¢iheRitenc dn Widiedtiej+1). di n- 2-yl ami no] - et hyl } -pi p
eridine-|l-carboxylic acid tert-butyl ester as a solid.

5 Triethylsilane (0.7 nL) and TFA (4 nlL) are added
successively to a stirredtsyshéltsi on of the above

pr oclscttrothd® (d#DIledﬁhw(ﬁ ptrhOdindY1]-beldopp k@B thk-t-adtoxylic acid

yel low solution is stirr 1m%¢hour3 ﬁ#ter
concentration to dryness, roduct
di ssol ey PSR %%d Cﬁrﬁ‘jxyléfr?ad fd"f B‘ﬁ¥18 Bt ﬁﬁﬁ%mmlbls ffflgdtoa

atrad susrensep bzt (p-biame-&chiaraparinadin-#-n)-prorotbiltigerbengst-diboRyliNadig OH
(cfelofrropthehide @.75 ©2Mn@noB WRIRBA SR Rehy K GANBCe, SOMMAITh SihRK s 1,4-
evapor at ed under vacuum at room tenperature. The
aqueous suspension is filtered, washed with water and
10 dried to give the title conpound as a yellow solid
(0.869 g, 83%yield). ES+(nlz) 500 (79Br) and 502
(81Br) [MHH].
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Usi ng the net hod of
2-{5-chl oro-2-[2-(1-nethyl pi peridi n-4-yl)-ethylam no] -

WE070v9Hh- 4-yl } - benzo[ b] t hi ophene- 4- car boxy| PCT/E81006/060911

cycl opropyl am de di - hydrochl oride, the foll ow ng
conmpounds are 15 synthesized from from

2-[ 5-brono-2-(2-piperidin-4-yl-ethylam no)-pyrimdin-4
-yl ]-benzo[ b] t hi ophene-4 carboxylic acid

cycl opropyl am de and the corf®espondi ng am nes and
isolated as the free base or hydrochloride salt. M
(ES+) mz Ex. Conmpound [Mfree base)+H 115

Hiogage (@B gl 2o omrepiwpdsilioRpethe titangmiziug sdedipgd frgppihiy]hafy0 °C
Yt il hoths. NAt4eoytl tdnpermiilrd thé h@Bfe )is,concentrated and chromatographed on silica gel, eluting

%E@QI[I\M /‘cﬁ'dﬁﬂﬁ‘@&%ro%qeﬁi% Q%X'u& %Vealc{lz % &M&)l ép(Q }QB¥J01§§fmarga%10yl

rochi ori de 516

ﬁe%%%wm%z S b B S R SIS K A
rimd [Fmpthamythf}(o 7 @Qﬁnq griezis )nL) are added successively to a stirred suspension of the
ka&nez@&dbat tnmicﬁl&bﬁéﬂtﬁné‘(t(ﬁrﬁ!) b ydsiint @éns\asomy&llpsﬂﬁéaw b 8d¥itsd R frer

0r1 %q 11 (0 H\gr(l)ersl tg r0c£1§.15§15 olv c?m P?é? and dlch?()ro% % 99- L)
f CITHPS T 7“)1“ pi per 2 Ayl BT RG 7
raildrﬁledi)lﬁloals trg_ateB é‘rﬁ’%o%wt&fﬁ %H@HQ g)rfbre])@ylpqugsuélc pwamc solvents are
@ Y:Bdrog@iruadpyladuiiih eieooth tempbrdiGre. (TBY a)queousp%p@;ﬂsu)n-ls fliterkd, Pashell8rith water and
Qﬁé'd% ve R QG RLRGL A1 LGiid (0.869 o, 83% yicld). ES+(m/%) 500 (°Br) and 502 ('Br)
iML rono- 2- ( 3- pi peri di n-4-yl -propyl am no) - pyri m di n-

-ylf]- 514 (79Br), benzo b thiohene-4-carbox |lic acid
c cloro lamde 516 81Br 119
2 { S- Bﬁll@ﬁﬁk‘ﬂ%ﬂl[)(ﬁ)‘fﬁ-l& SRRt YD iy I pGhbridiind- mle)hymla@mamnm}l}

[glhdl réne -4 (.]leéXPfllC arlg rﬁ&lgpgr(%répamlﬁ b(g lﬂ};odgohlil orldhI O?E%\Bng cor(é)arn S ate

@@esmed from from 2-[5-bromo-2-(2-piperidin-4-yl- ethylammo) pyrlmldm 4-y1] benzo[b]thlophene -4-
2arfdbyl Bradyel @ dpBanfide-aadt thychipdspediigdinmesdadjibo)atep isaip ik @rieno] - p
Wfdrdhigiddsaft- y! }- 542 (798),

benzo J t hi nnhana A-car th\II ic acid r‘yhl oprop /| am de

EEXE ydr ochI or i de 544 (ngr])n Exan'pl e 121 20 Lﬁ%gggﬁg@;ﬁﬂ
2-1 5 |{5u]§{'[)rh)0 K(Pmthﬁb‘ﬁ)'eﬁlﬁd 4'ylj etl’xflamfru)]‘-byryrhl&&hlh 5}1‘})) —PpyrTiy tﬂglj),
sy Lenml]tmﬁagkma&wﬁﬁ R Gl GapRANIl-6 ddehlotlde 516 ('Br)
cyel ppiomyhamm2detlylipiperidiyay QeHHa@inb | @Perimidin-4-y1} - 528 (PBr),

(4- ( BbeAml Hitggnhenpycirbopilio asidazélapeppilangderdbiodigéhiogdeaci d 530 ('Br)

tept] %@t%i‘PmOe?sizélf(z Toorsakp)) perginggewop)ols addedl t 0si@(pr),
stirt @’6 tl?sgré)ﬁ)grizﬂ tha)Phene carboxyllc acid cyclopropylamide di- . 548 (SIBr)

2.2 R RRIRI LAl pen of b1 E ophener
4véa—§%y;at D S R N

MR ] 2-25sko8d-1-8 O PRARYiRTdMYA ﬁmrmarhlhb]:g;smm 1. 6 Mre( B,
i N apteyaspbisphen?-B-cakbodylid hadXadi@rop ilOnideld)-hyadbchfof@®@m 530 (*'Br)

t exype?-atirpeo-Lidderthyiinerdygen):probhlemin@ syrintdmt-vim x{ ur e4 6 'Br),
heat ebfniofpIthipphesie-cibor Hic aid agefoppylggpideihydigeppogde Af r ogfth( B

tenperature, the mxture is concentrated and
chr omat ogr aphed on silicaEgebl2leluting with 2 M

NH:i[ ﬁrhi- LR atnh@ r1mQ11n74 -bt:rQo 'thv ene-4-carboxylic acid

CHRGD 15
LF‘;C{F? U[Sgog)g/ g%glgg?r oP%ﬂ%rao'gvPamlde Xl-hvmh%rlc({)?/ 092095

benzo {45} trinepstrehriperaging- L-gudbptyliored pryirtiupd celbrnl B2 g2 inme)) s prkded to
@piHed supeiRRA G2H D@rdro- TRl EYEYHidinct ﬂ)@deﬁo[wﬁdphebm Yalbo8 & £1d
%clo%(_)é@&lm'd? 3%%'1 92 r{nﬂ'o%zan }o‘proa-)i%%qyﬂﬂqﬁ]gdd §§5 nllLS 3 ‘)31611§r§0 |11¥ a%g/drous

or arref hane
drigforangtf ekt rB‘fm tﬁ?ﬂWH’fedlﬂ@r : “fg A& r‘?s‘é“aﬂ B’B‘BF ee‘ﬂheftf'fjr“ﬂ)ﬁ]g’ﬁ bathat
Oh¥ fet2# hquedAgelnutmmontufegle n8xtrg i tnestrated g chwamamgrashed antsiliorzel,
|eﬁt1r%%9@ﬁ N‘MJ@B O 1@&1@1@%@&1@9@3% @ 13«e 45¥3|-[ﬁ f4ec§cl(§¥0pﬁ&%m10yl
tenperature overnight. After concentration, the 5
title conpound is obtained as a yellow solid (441 ny).
ES+(nlz) 455 [Mfree base)+H . Exanple 122
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2-f5-Fl uoro-2-(3: pi peridin-4-yl propyl am no) - pyri m di n-
4-yl]-benzo[ bl t hi ophene-4-carboxylic acid

we yoomoepyl am de 10 PCT/US2006/060911

4- ( 3- Am nopropyl ) - pi peridi ne-1-carboxylic acid

tert-butyl ester (0.557 g, 2.30 mmol) is added to a
stirred suspensi on of

2-(2-chl oro-5-fluoropyrimdin-4-yl)-benzo[ b]thi ophene-
4-carboxylic acid cyclopropid-am de (0.400 g, 1.15

nmol ) and diisopropylethylamne (0.60 niL, 3.5 mmol) in
anhydrous 1,4- dioxane (8 nlL) at roon1tenperature
@ﬁ]@‘élrlthwphel? %rgléﬁﬂuomﬁémﬁ@s%ﬂfnawﬂ -PIRRYRtRipeiZined -chra lisdeiq fq-Bipy! ester
@} 4 yelnatshiidads2 89). Che pidatict 3 disshi@dd iSCH; A (30 @Mt @rfdemaththe €0 mL) and
tdtgrgall%e?éltﬂ Uf aghyldx%uscfféﬁ] &?waﬁﬁxﬁﬁo‘%_%e g‘\tllﬂ{;:(PsG mog % @Bﬁgtgs L warm

silica gel, ‘elutin di chl or onet hane;
6011?5}1 is faBpe {}léa glass stopper and stirred at room temperature overnight. After concentration, the

41116[<@m§<ﬁl1nd(1819b@yﬂed ag pyedpydolid(Pd anm WS+ (e it o [Mi]rechvisopilen- 2- yl )

5 fluoropyrimdin-2- ylan1? pyI} pi peridine-l-carb
oxylic aC|d tert- butyl 512 g) as a solid.
Tr i E8h pieeridiny4-ylprap 1]-henyo[ Althiaphgne fcarboxylic acid

succe33|vely to a stlrreﬂu&mgwaaﬁ_on of the above
pro du G (’3 Arﬁn fof;}h)l p%&ﬁ% tl Qﬁ'ﬂﬁylﬁs %gd lgjl-%utyl g— I[?P(O rS?ngui iO‘%Qrtol) isaddedto a

yel l ow so rre Afte

cGty 8 %]Iiﬂe?sé)flf) ré) &ﬁo&o %Elb)g)%lﬂlédfﬂ4 \g k]elillg[gﬂb()é)}jene 4- carboxyhc acid
@MWW é’dﬁ% L& rgrpql)nigd dpjsoptepy Xy NKBiB¢ @B 35 mmol) in anhydrous 1,4-
@ioﬁdﬁé @ Ermm% tobaRBipera2Oun@r 2id8&n. tih@ed F-AGHL QDS h&enh al Aivagat 95 °C

for ?4 lp f Od room eirmep drga:tlcl)rle lhegrlcr:ntx urg: 1s%9n&en%8gdﬁ%%ﬁ}|rr a%ggga 8 0195111 a %eﬁ eluting

%P G‘tIaOHﬁn 41%*110{0@@%%8 2Yopfo ﬁlb%”r Sohd- cwl%pwp@wrmy@ﬁpze[f@nmef "2yl
tsaludranyimiain-2 S s pepsipY Rvipdviitdiianobxyliccie wapaylaite d.50f §) as a solid.
u n d e r TPfe@&MﬁE@ @ mtpdgmﬁAqmga%tahueewcc\%my 10k 49re<mu9peds§n of the

p
pa AR R G R S P S
CQoR@FQiorand TEpEuey filida @9 chr @y, PludB AVt mmﬁis/CPQ@H Exlaﬁprpreethaner
1224 2he ﬁ{lct15ns-c(ﬁlltaﬁlﬁ31§ O gmcﬁua are collected and concentrated to give a solid. The solid is

dlgs’lolv% B DIX(BIP 45’ %f;)l ag(]i tﬂe %)s tIQe[te%PrYpomons with 2 N LiOH (16 mL) to form a

PHPYHI0 ‘%ﬁ@‘%”@ﬂ?ﬁ%ﬁ #EWQH@PHWEVEWB%WEpVWgﬁW&%J”mm““ome
dhick lnyphngambhtfor it d dltedguaioiigl th grengltidedypend :37 9¢jlovOsoBd (2.800r¥l 76%
gwﬁyqugkyﬁth@@ded to a stirred sol ution of

[5-fluoro- 30
2-(3-pi peridin-4-yl propyl am no) - pyri m di n-4-yl ] -benzo]
b] t hi ophene- 4-car boxyl i ¢ &gdmgled3fcl opr opyl ami de (0. 315
- 5E16D4 -[PohehyipRerdn3 bl pfog@antiile)-pyaimdindiCide b @ R R € carboxylic
(20 m) at roon1teggﬁga&gggm&&dfgﬁg&@md uspension The

resultant m xture tostir for 3

m xt ué%pe(?ug foajilafdﬁlty%edsw ](_) ﬁlO@LBAd_| n(ni)a is ailﬁeg to éﬁ’dred s(())llflltrlon of ZT [|'51 fluoro-
df(bhbeomwﬁrﬁelbﬂoamlr()mrm@)a ;4-y dov@dihophe@-4Cadoxdlictarié gtleopylamide
\m ilh g RO G @@@H W@z{n@ Mdn@@la& @0 ;ln’ﬁ;at gx)m te%pé}alure t0 form a

Slhs%el’l 10r1I %l[he resgla%([ leture 1s a%lowed t({s{‘lr\%f)r 3 h{)urs q‘ﬂe mlxtgrgls :(lhlute% Wlth ?lgg H (10
Vithe #nd diptlorgnagtharei( 10 rﬂé&i 090614 tO&n%ﬂqﬂlé”Pates Wnlbwéeredﬁefdtu@rborohydrlde OYE
CANEAS). Matnitie & RtkeSils@gH Elr 260 ha@ABivedn aphyip Ofivly S idomCa

ge%lgeranﬁ!a ﬁl‘i&entgs s%%ri]or %o%rum%%dc&nglo& J?Ill gﬁ)s‘%&[@ﬁt b@&rﬁm aphy on

free tal ne

SUFH, el“i*FFerWé”eN%a% f? g dl&%‘@%@f%o‘) ff‘Vh s e (026 %%11_5 Ob%%PF& asa
déloh kaid.ofre trtvdmse is (BOverl i) CiaO0H (30md.) 50 dighlorgupthi® (20 mL) and the solution
2007/ 092095 PCT/ US2006/ 060911 -60 is treated with
concentrated HCl1 solution (0.5 nL) and the yell ow
solution is concentrated to give the title conpound

as a yellow solid (0.350 g, yield 92% . ES+(mz) 468
[Mfree base)+H]. Exanple 124 5

2-{2-[3-(3-RIsopropyl pyrrolidin-1-yl)-propyl am no] - 5-
met hyl - pyri m di n-4-yl }-benzo[ bl t hi ophene-4- carboxylic
acid cycl opropylam de tri-hydrochloride NOH
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N--< N NSM~,, M 3 HO M Using the nethod of
2-{5-chl oro- 2-[ 3- (4- net hyl pi perazi n-1-yl) - propyl am noj

WO poorioaoe n- 4-yl }- benzo[ b] t hi ophene- 4- car boxyPCTUSZINE060911

cycl opropyl am de tri-hydrochloride, the title conmpound
is synthesized 10 from
2-(2-chl or o-5-net hyl pyri m di n-4-yl)-benzo[ b] t hi ophene-
4- carboxylic acid cycl opropyl am de and R-
[ 1- (3-am nopropyl ) -pyrrolidi-fi-3-yl]-di net hyl -am ne as
a yellow solid. ESt(nmz) 479 [ Mfree base)+H|.
Exanpl e 125 2-
{wsztei With cogeemaipg HR\sPIpiop € i) pd the yellpw pplupiis @pesld B Sivpibditle
Yorpyiind Ad adkiRw4delitl(}356 Hen@ofobl Lo} 2brgmetedbasckBilcar boxyl i c
acid cycl opropyl am de Using the nethod of
2-{5-chloro-2-[3-(2, 6-cis- dlnethylplpera2|n 1-yl)-prop
yl am no] pyrl m d| n- 4- Example 124
yl 3= (51K 12 j j mpringdin-4-v1} -benzo[b]thiophene-4-
?ycl Opr t()pyl am derbo&\heactdlcwk%msx@ém@en@dﬂoanoayent hesi zed
rom 2-(2-
chl or o- 5- net hyl Fdl n- 4-yl 5' enzo[ b] t hi ophene- 4-car
boxylic acid cy o rQpyl am qgan -(4-
benzhydryl - 2, 6-ci st % I pgrazi -yl)-propyl am ne
as a yellow solid. “E#3 479 [ Mr] . ), 20mExanpl e 126
2-15-Met h, }1 - 2- (2- 12i peri dieh- 4 31 i
et hyl ami no) - pyri mi di n-4-yl | - benzo[ bl t hi d¥hene- 4- car box
yl ic @Qﬁg(:!he n%ﬁbg(lo@@r{pcﬁ)ﬁ&oaiaﬂ? ‘é@methylplperazm 1 yl) propylammo] -pyrimidin-4-yl} -
n éér&(t%b]ll’)lﬁ{)l‘?]ile 4 c§1¥<g%yhc ailg ?/ﬁlo%opy]gmé%m (fcgﬁXr dg tlg &ge am]EOBHdéS s§1§hesmed
diojn ﬂ{%@log)tﬁsrm@yrgrndl@f -yl)-benzo[b]thiophene-4-carboxylic acid cyclopropylamide and R-
2r-(G2mEHYr@Y19pyBrolet I dyditly Danflic Bs Al ol EPZ 04D kohaRORRSAT].
4-carboxylic acid cyclopropylande (0.736 g, 2.14
mol ) and diisopropyl et hyI amne (1.12 nL, 6.42 mol)
in anhydr ous 1, 4- d| oxane {aglp]ﬁL%S at roomtenper at ure
"; (X s> i " il Ve 5, - ' 8 B 370
oi | bat h at 97 C focrarb%hcha@lgg@bm&;ﬂa&ggm t errper ature
e Sy O RES T AL, 20 GO BT o BB B0
@L}Ap%zo[f)]@uogheqeé -carboxylic acid cyclopropylamide, the title compound is synthesized from 2-(2-
4higré- 5-ﬁnéih}(lﬁmﬁlbdﬁa14%%&@(}{5]&1&»5@&[—%%0)@%21@ Lk frbyRiplaend 2¢4y 1 )
[ - 0

e N PRl B LERPSLIN P g ey
solid. The above product IS suspended |n anhydr ous
di chl oromet hane (20 nl) wEtdmpstlérring, treated
SucC g8 ¥ Whiddh-didi Sl NS k@i 84 (T behib HlthiophdO-4 CarbbR hcid
and trifluoacetic acid (3 nL). The resultant yellow
solution is allowed to stfrt hour. After .
conc efrt2r/spipasthy medriditer loahexelépreeip ivi-duty gitdr fli2e atSi3dmmelhis added to a
Stirket! _ﬁ@egeh of 2MORBOT ﬁa&%&&dﬂ?@b LS 2P06ib60 A LArboxyl heid
’\#:lg)}nl (%}I%lm\ﬂfe EOR 3§g/ % gﬁrg_i ab(p% %8@16%&%5 (h(ilflrgL 6t4?§§%1|%Mnhydrous 1,4-
dBiPS® A-hY opr E?H‘B‘E*’(mr%lin%“ Elb‘?glere E,[P%rasu%i‘ﬂbm’étbﬁ’é BHES Bfed bpgat97°C
djir ¢&hogrs. y/etlrdoownwerhturd the ilv@re s@hricehtritgl agdrdpanokeathed pmsilCH3ORuting
(\’&QCﬁj@){ 11V‘dl(§hf&r0§1€tharn§ hiRg, t@@lde 1!2@4 t4chJUpr0§}Ll'o%fB§ﬁl§1 H@ﬁkoﬂbﬁhlophen 2-yl)-
tSrmee Kl pgrllllrél 91rré % glgrrr-lll\rll\g)]%$¥]l\gplg al%mee ncsall‘bg ﬁ/ ic a01d gert%\l}\?frq‘_gter a%a s?lld or m a
a r ot 5@“@%@%@ &tsependsd mzﬁshyemfs 616111?@11%&%9%0@@) Bith e wered
aliceassplf @ith Cietps@Ss Ur7e mLiihe mmblnéd FEhdanodcid i(ﬁnteva;a edsatie gellow
Q&LfltIOIll 1 abREMPstir H 1 HoRO Khe!:r @m@&a@&}'ﬁb(@ch;ogl@to gra%hllg ?ﬁﬁél{l&)lr(l)n Llﬁ’ca gel,

iltered and the yellow solid is washed wat er

before it is dried under vacuum at 80 Cto
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give the title conpound as a yellow solid (712 ngy, 76%
yield). ES+(mz) 436 [ MtH] . Exanple 127 10

wQ2q4o3oMevhyl - 2-[2-(1-meth |y PCT/US2006/060911

pi peridin-4-yl)-ethylam no] _pyrimdin-4-yll}-benzo[blt

hi ophene- 4-carbox acid cycl opropyl am de

di - hydrochl ori de Agueous fornal dehyde (37.4% or 13.5

M 0.60 nmL, 8.04 nml) is added to a stirred solution

of 2- -61-

[ 5- et hyl - 2- (2- pi peri di n-4-yl - et hyl am no) - pyri m di n- 4-
yl ] -benzo[ b] t hi ophene- 4-carboxylic acid

clrezoph %%ﬁa&’lﬁ Ha(éch{mm@h@r?g ther 2NN Hyfetb P injdishlempiBediane 45 nihy
aﬁmmdh@hhmg@ﬁahham@m@&ﬁmnh¢mamunogﬁmkamwampenﬁ&mﬂes@mm®d

1rpéffrbﬁ (3'0 hﬁ%lth%%&%ﬁ@th&&ht%gengl&% tl&t%gpu&gmllsg Wﬂl d SQ\V\ﬁgH'iS% mL) to
Stll‘ 90 mnutes. The mxture is cooled t

QSR l’hg R Ufpe?sg) nt Th8 SERSEP WA B SRS PO & BRI ?)tr‘% fﬂ/fﬂr I’ZI gutes
(1BB4tmgpher® p@hurptish e mefiyeol fyryepated off ingyae. j At roe tegperate ho
Qusgén;l&hrls 0 eddniMut RBow HBOwRleh AU Ghiet @:fo% OWNir)d WWad: MAcklh o @ °C to

nperat ure f. Iut| fter

CROMASTRENA N Ek? TR B SE R0, B ST
gel chromatography, eluting with 2M NH3/ CH3OH in
di chl oromet hane: 4-15% t oxagip¢e27t he free base as a
y@-l{ 4-&%@-5‘-[25(@-%%1@@3& Il (’l?&h\’plﬁlﬁlgl dVﬁml&Q 4@ }%é&l)r)ﬁ%ﬁmﬂeﬁle 4-carboxylic
CH3OH (20 nL) and di.chloro . and treated
with 12N HO (1.3 AR9Ee: solutlon
Af t er Aguonie Brmatdgityéd 3 Tadidor \I/%ﬁ:wmp d}Ly&Q‘I gmal) is8@ledTp a gtiryed solution of 2-
t3-hdug1-C IRt -1 5th QdMiRh-eiehidast @ - @bk iWpheSdd -datho{y i ddid MO,

ggcoo%%ri)y?almg& (70(E r§£,- g Ql r%%ol)%r? QHi)M {5 rm‘?ﬁ anla %Sclﬁgro'-mhc[lh'ane@g%r{p lat ?001’:!"12 8
FIPIaRE P @ Dbt BPFERTeE BF FixEey PEEH P ISEAT AGPIE TR S
4oojeld ko--b enzakdil it fhephianerydreCatitiodydhyEidaGi4ang, 8.04 mmol). The mixture

gsysFlJéeg Rr Q Eoy g] ?&mmuy% tlQ:g oaced i&@(}\”\ﬂanﬁ Ilé) to 100 tem erature to form a clear

errd m no m din
sg}qlt?n bAé“ﬁrzceTth]trﬁtwp élﬁﬁ]@ilpé)roiucélé ?%SE Sﬂ Slhﬁa ggl@llranato graphy elutmg Wlth 2M
Oyie LG dhRrimgiang: 41150, td ditelle frechap aundilowish sih Thest Zeds
fdrsgln:d?m éI%'OH (20 mL) and dlchloromethane (20 mL%and treated with 12N HC1 (1.3 mL) to form a

B/gllg ?Lglorég%i% gvg%l 8islra8 %Fug}?hd% gg (g"%ztg% bl]e%(gtlpg !11 Egﬁalrﬁézl as ayellow
a‘rldldﬁd?)maﬁ%ylel@l et/ # @Mlfrectasebdkyl i ¢ acid tert-butyl
ester and isolated as a yell ow solid. ES+(m z) 450

[ MkH] . Exanpl e 129 2- { 5Exa%§ |-2-f 3

(1 rrethylpiper|d|n4 )-r amrtl)ol Elyrlmdln4yl

I
REQP ¥ ] 1ophgne-4-carboxylic acid

} i
cycl opr opyI am de di - hydrmbd@ﬂmdr&g Usi ng the net hod of
2-{5- Uﬁrtgh%lme%m[ogz slmem@m pgkmmmh@rmﬂmw in@diilyligm noj -

@ano[g‘{hlo%hﬁ >;>|-4 czrlb%réhc dwld de]%r 6)8{:?1 §$ hh tlt e Ctoﬁ%ou]f 1% ﬁyX l‘leélzeﬁ%r%m 9 g
icorgyrirthdryfinidy- 4\5@@@@%#@9@@9“50 IP@YM%SQ 008/ OBR9Hdand 462
faﬁqﬁmropyl) piperidine-1 carboxyllc acid fert-butyl ester and isolated as a yellow solid. ES+(m/z) 450
%M 1% met hyl - 2- ( 3- pi peri di n-4-yl - propyl am no) - pyri m din
-4-yl]- benzo[ b] t hi ophene- 4- carboxylic acid

cycl opropyl am de and i sol ted Q%Xa yel | ow sol i d.

518+( n z) 464 [ I\/(f r ee base?‘ anpl e 130 5

}-5- msthyl =pyri mdhd&c4c1¢blobﬂﬁﬂdﬁaﬁ0ﬁ;@&hlbh&bhene 4-

car gow.# o n%&lhado %cllsagl 2PV At Aoe i PAALR GO A idin-4-y1;-
?e“{zﬁg@ﬁl’}iﬁ?e ?rbfxﬁhc(aild SRS IBpET  Grdreerir yhe 8?"??%"3%%&?““}9““‘1
yrimdin-4-yl}- benzo[ b]thi ophene-4-carboxylic acid

cycl opropyl am de di - hydrochloride, the title conpound

is synthesized from

2-[5-met hyl - 2-(3-pi peridi n-4-yl -propyl am no) - pyri m di n
-4-yl]-benzo[ b] t hi ophene- 4-carboxylic acid
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10 cycl opropyl am de and 1 -brono-2-fluoroethane and
isolated as a yellow solid. ESt(mz) 496 [Mfree

whawepaddps Exanpl e 131 2- PCT/US2006/060911

{2-[3-(1-Cycl opropyl - pi peridi n-4-yl)-propyl am no] - 5- ne

thyl | pyrimdin-4-yl} -benzo[blthio]2hene-4- 15
carboxylic acid cycl opropyl am de di - hydrochl ori de
Usi ng the net hod of

2-{5-chl oro-2-[3-(1-cycl oprofyl pi peri din-4-yl)-propyl a
m no] - pyri m di n-4- yl}-benzo[ b] thi ophene-4-carboxylic
acid cycl opropyl am de di -hydrochloride, the title
é‘r@%-@%ﬁqﬂhyi- (3-pfg)yrﬂ%)é—prg@fé&mftp&ﬂimidin-#yl]-benzo[b]thiophene-4-carboxylic acid
2ydobropyinkly hnd 2501013 49k P@6W Biid-F&+(yk-proo pybramsksey@dit pyri m di n-

4-yl]-benzo[ b] t hi ophene-4- carboxylic acid

cycl opropyl am de and i sol at ed as a yel l ow solid.
S+(niz) 490 [N(free basef¥ﬁ$e 0 Exanple 132

22- Vi plperidi 12] ¥ e ygling

-4-yl |} benZO[ bl:etrm@@&mea&rogmnb&wﬁvmecmﬁaed B

gyfls?er ogﬁlye [EO(FOE ? chn)yod{llg?l -eth é) erl n yl}l-)n g)]y])grlrrl]lg(%] %%e/rt 2(%]1 4- }2{ :
ﬁW?[ﬁihHPfﬁneﬁ Kybexylmicig %‘/ﬁlﬂﬁf%glfnﬁ? %}BW@%‘@OY@G &8 Hfsgriopd isgpjhysized
iy b-OpnaiayL-amipa@linch-y-pigsitaatla -9 finidia4-yt] fienzd 4 lthlogheeiipouRict acid
c?clog%f;vialaﬁig LaQ qgromg b Proethane and isolated as a yellow solid. ES+(m/z) 496 [M free
3- pi peridi n-4-yl propyl am no) - pyri m di n- 4- ylf

3)bT¥h|ophene 4- carboxylic acid cyclopropyl am de and
isolated as a yellow solid. ES+(mz) 450 [Mfree
base) +H] . Exanple 133 30 Example 131

. h [

: 12 . XY
aci d nethoxyan1&%ﬁﬂﬂﬁiﬁ¥§¢@@ﬁP§ﬁLé@ﬂ@§¢H@¢%he met hod

of Using the method of 2-{5-chloro-2-[3-(1-cyclopropylpiperidin-4-yl)-propylamino]-pyrimidin-4-

3 {bgnz@[ﬂ hRB IR Jm%m(yﬂb LB Lﬁmi wygﬁfd@a Ihyh-miemyrld),- 1R Elﬁzawmmdnso]

r t hi
A B At TR S SRR B T DX gtk
|cgb()§)$}]q iy ¢lopeagylanfigdegpg isolated as a yellow solid. ES+(m/z) 490 [M(free base)+H].
2-(2,5-dichl oropyrimdin-4- yI) benzo[ b] t hi ophene- 4- car
boxylic acid and isol at ed .as % el low solid. 35
w475 (35C1) and_477 f 7C b N(free base)+kﬂ

(Y)LED ",
vvvvvv

2- f5 Chloro 2-(3- plpﬂﬁﬁ@ﬂ@mi_iﬂymmmmean1no) pyrimdin
-4- yl bsnl%elﬂ%&fhm de IZU{QIQQ@[]@[ZA(I &aﬁmaébf&ﬂ £ ﬁ&ﬂyglmmo] yrlmldm 4-yl}-

¢ gy] org ne4 l’b hcyaclr oclo aj 1?1 (}Jﬁ droghl ré th tll§ec djo IS nthesmed
ﬁ PRS- 2% BF%?"H%? ¥%‘f?nﬁ E)y‘}}mr%cﬁ“

4“.me P12-6 p@@ﬂ@dfy@}qpﬁﬁr@wreﬁ@udm ‘Taliserrly |tjiepheae #-ghrboxylic acid
CYobopaaRy hiangded 4 0 ydien @id. 8+dr-p80 DASE.basdHRE.
hydrochloride salt is formed using the nethod of
2-{5-fluoro-2-[3-(1-nethyl pi peridin-4-yl)-propyl am noj
-pyr|n1d|n 4- yI} benzo[bFFﬁPﬁbﬁene 4 carboxyllc aC|d

is s ynt hesi ze d fr 0£Eld methoxvamlde tri- hvdrochlorlde

gongll %snggl t}%m&%r({) ({P % c 0r0 -3 g %et ylpg)grp z O pr(g)lylgrgl g]p¥rlm1d1ncg yl}-
@mzq[ﬁthloggqe@rﬁarfgxylgp&gd @)Blsmylalalﬁ@trlipﬂiyocblm_ﬂ)e tl[lq\%)lfl]?%@ is synthesized
lﬁﬁﬁeXﬁﬂ'ﬂlchloﬁ)@yrﬁ)ﬁﬂi@ﬂrlﬁoeﬂz3f5]th10phene 4-carboxylic acid and isolated as a yellow solid.
%Bgﬁkgbg@%§m§45ﬁé&ﬁmﬁﬁ%%%glgpra2|n 1-yl) - propyl am nol -

pyrimd | -benzo[ bl t hi ophene- 4-car boxylic
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acid nethylam de tri-hydrochloride Using the nethod of
2-{5-chl oro- 2-[ 3- (4- net hyl pi perazi n-1-yl) - propyl am noj

WO poorioaoel n- 4-yl } 15 benzo[ b] t hi ophene- 4- car borg1/082006/060911

acid cyclopropylamde tri-hydrochloride, the title
conmpound i s synthesized from
2-(2,5-dichloropyrimdin-4-yl)-benzo[ b]thi ophene-4-car
boxylic acid nethylam de and 3-(4- ethyl pi perazin-
1-yl)-propyl am ne and isol at-6d as a yel |l ow soli d.
ESt(mz) 473 (35Cl) and 475 (37Cl) [Mfree base)+H.
20 Exanple 136 2- { 5-Chloro-2-f

2- (1- et hyl - pi peri di n- 4- yFyamge bdfl ani nol - pyri mi di n- 4-yl

} 2beaa@o-b3l fidai: o helrbern dendin- e 4y -tevezb (@i bdiyd-arfod e acid

di - hydrochl ori de Usi r}gm%igrgldggthp@g%&g
2-[5-fluoro-2- peri am no) - pyri mdin-

4-y| YinefE sy % fi ﬂG?fﬁéﬁ@lfﬁn%%%/blﬁrﬁ%?ﬂnﬁm)é’éﬁ“ﬁm -
@W(b[ﬁ‘pnopj}gl}cHaﬁqbd{ehcatn@{ cyclopropylamide to form the free base. The hydrochloride salt is
Zort{lél‘ugllléiﬁbrrﬂbthgd £3: '{f ﬂ-UOHSEJ-[@ yil rﬂejt}@@fpiergﬁnm - pY(Jp)lamnz)glpyrlmldm 4-y1}-

%enIZ(R%:l] h10 AJ-C&I%?X hc a01 clo to allu | (? E %Qirﬁ? I"I%p 1, %rgoenipﬂﬁn ar bo

tSYnthséZe(bWO(@I ﬁ-élclill(gopg%fhﬁ égp—h@ép[bf]tlhlelﬁxpne -4- carboxyhc acid methylamide and
202 &= ghllohdodd. a3y P10t dndyil) D ol RiTDphene- 4- car
boxylic acid nmethylam de and isolated as a yellow
solid. ES+(mz) 444 (35C1)Exaﬁﬁ3g1§b46 (37C1) [I\/(free

0] . i

b??%&%§r$2 3;%%[? 90 i1l

et . . Py
1 _pyrimidi n-4-yl} - bésidsyiyi phE e carboxyl ic acid
met hy Ugurg tighenedhbd dig-dis- @mkm@[rs -I(43|16€t1U8>[pE1‘gZHt he)-melihaids-pofmidin-4-yl} -

%ellzég]fhl fOr érb((@%o%@arclbgs)p@raéldythmy&&ml)@mtﬂa% BBkl iy Desizea
31&9%?% §Q fog ﬂ‘%ﬁé ﬁl ﬁgbenzo[%]thlopgene caﬁ}(l)xyhc acad megylamlde and 3-(4-

2i{lgecigdbr@pylaBin dndrivekigds pygew jotld. iSanr) 473 (°CD and 475 (7Cl)
PR o] - pyri m di n-4-yl }
- benzo[ b] t hi ophene- 4- carboxylic acid cycl opropyl am de

di - hydrochloride, 35 the title conpound is synthesized
from Example 136

boxyl ic aC| d rret hylaggr]ng{@vlaglngdths,@J)c%ﬁg as a yeII ow

solid E 5C1) . and 4 C.

base) VHE VB 5b07 095855  PeT o goer o aé-ﬁ%s -
Eg(ﬂaq{qﬁ}h@phf@gi -carboxylic acid cyclopropylamide and 2- {5-fluoro-2-[3-(1-methylpiperidin-4-yl)-
%rof)Mfopﬁi}Bm&m(4%&}FHel&e[Vy]ﬁﬁHpﬁbn44 Wbo@/ﬁlh@éldayﬁoﬁlﬁ})yiaﬁl\ﬁé timy@bcBrordkle,
tﬁé |t1 le Jgrgﬂ)%lr%[ Ps%ﬁéh %H?&H? (2% (ﬁ:cﬁiréllg%%ldlnql }%%%Igo[b]ql%glgw Mng?hc acid
?ethgal?l?"%% ippltsd e YR o it G SO B r byt SR ) MEYsT har i n-
4-yl] 5 benzo[ b] t hi ophene-4-carboxylic acid
cyclopropylan1de t he tltbgmggwnound IS syntheS|zed

oxylic acid nethyl astideckgidk ddhdedlaigs a yel | ow
sol i dsmg ESiI(etledZ bf 247 ﬂuo(om%ﬁ)erﬁfﬂd y‘fb?(ﬁyl(muﬁlj ﬁyr]ﬁnMinlﬂﬂ vl]-
WIhgph%l%gél oxylic acid cyclopri)pyla mide and 2-{5- ﬂuoro 24 [3 (1 met P’lplperldll’l -4-yl)-

Br -2%?2- eridin-4- amn ]Erp
VEPYRTER O Ry 4] }bbé?FE[B][thb‘lpP"ﬁ‘? gfﬁ‘FPé’f"/éc %ldé%f}OBrB%Wdé di-hyegegioride,
nhetitinycbarviudies schithekiyed frae P 2grdictierotysiniag-4tvheperrmet b Ih@dhenf 4-carboxylic acid
ZretPardilicAR Qe bodybiibe BB NS DA A @351 Bl 1 Nimdt4ey ) coRKIGRY haMHN O]
-pyrimdin-4-yl}- benzo[b]thiophene-4-carboxylic acid
cycl opropyl am de di - hydrochloride, the title conpound
is synthesized from
2- [ 5- brono- 2- (2- pi peri di n-4-yl - et hyl am no) - pyri m di n-4
-yl ]-benzo[ b] t hi ophene- 4-carboxylic acid 15
met hyl ami de and i solated as a yellow solid. ES+(m z)
488 (79Br) and 490 ("Br) [Mfree base)+H.
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Exanpl e 140 2- {
5- Brono- 2-[ 2- (1- cycl opr opypi peri di n-4-yl)-ethyl am no] _

W@ 9N- 4-yl } - benzo[ bl t hi ophene-4- car boxyP¢TUSINE060911

met hyl ami de di - hydrochl ori de 20 Using the nethod of
2-{5-chloro-2-[3-(1-cycl opropyl pi peridi n-4-yl)-propyl a
m no] - pyri mdi n-4-yl}- benzo[ b] t hi ophene- 4-carboxylic
acid cycl opropyl am de di -hydrochloride, the title
conpound i s synthesized froff-

2- [ 5-brono- 2- (2- pi peri din-4-yl -ethylam no)-pyrimdin-4
-yl ]-benzo[ b] t hi ophene-4-car box;/I ic acid nethylam de
and isolated as a yel |l ow §&PEI8ES+(m z) 514 (79Br)
and2-5 Honfo 280-pipdridh ftvbehyvhase)rhihidin-2511-oaiihiephdd I-carboxylic acid
2- 15- Brono- 2- ( 3- 12i peri di gedziyhiRr opyl ami no) - pvri m di n-
4-yl] - benzo[ bl t hi ophene- 4- car oxlyl ic acid neth I am de
Usi ng fnﬁgé eﬁlgth%oé 2-[5efluoro-2-(3-piperidin-4-yIpropylamino)-pyrimidin-4-y
2erfp@h]fhjophgregh-2ub¢3licprip exlorpmmlanidy thp ity gyrhrawnd meYntheyaed fxnth-Q-
4robb 'chl&@ﬂﬁr@lhlbhiybjb@lmtﬂﬁphéﬂeﬁia:ﬁrb&%l}éla&l@m@l@iagnde and isolated as a yellow
Cé{%| gsgn(%xhg@r d47t6I}eBr) [MJrh]e conpound i s synthesi zed

brom) 2-chl oropyri m di n- 4- %ﬁ"zp genzo[ b] t hi ophene-4-carb
oxyllc aC|d nmet hyl am de aﬁ %61t ed as a yeIIow
-B hnp REdir(- ) ¢QAidif- berzd{AfHlophene-4-carboxylic

EX&WD' e 142 2- { 5'a ﬂm Idﬁ: d131vdroch10r1de

(1 Sll’lp l pl Uoro 1’1[1 1peT1A1n: Q 10’ rimiain-
T e e et
ﬁ%ﬂ‘iﬂ}hﬁﬂielﬁfé‘ Cﬁﬁboxﬁlgﬁd‘% &yﬁPﬁ?Wﬁﬁldw%W&dﬂWé@ FPéf“ll?d@fnRSfmd is synthesized

Zroify B F-bren®r B2 Bipfrdinf4 - ﬂBfﬂahlyllomyﬂtemnd+yr]-b41zq[b]ﬂmphe1®p¥wlalamlnca}ld

Hg%flhnﬂheddh(ﬂsoﬁfeﬂ LdayeRERARL R E) @@g@g}ﬁanalm rRANel Gusd G d
cycl opropyl am de di -hydrochloride, the title conpound
is synthesized WO 2007/ 09%9%%1 gaT/ US2006/ 060911 - 65
from

3 ol rrethylamde
and U lt@tn@lﬁod@)%Z %QJOlZQW(IScQélépQ)pylgéx&lm l)pr %m(ng]%ﬁqr)ndm 4-yl}-
&’M UehMge hesel il gl e
] R wg% R T ﬁd‘)‘e ci’)y‘}"}%w&i’“ﬁ esize
4me P tyewzZoPolperidind phehyéumipo eraritdinyHyi denag dldiophewst hpprbexiticdeld
WsihNgniddaed imgRicB @t yaifow solid. ES+(m/z) 514 (®Br) and 516 (' Br) [M(free base)+H].
2-[5-fluoro-2-(3-piperidin-4-yl propyl anino) - pyrim din-
4-yl ] benzo[ b] t hi ophene- 4E%Q@4qyl ic acid
?{049 RN TR A pE AL RESE EED e acia
chl or o- 5- net hyl pyri m di n- l@}ﬂ%%enzo[ b] t hi ophene- 4- car
boxyl U&ngGindmoeds hys-faibt. de3-gped dih-$ ghapyechinaspyamyalslygw 10
%%Zé[ﬂthloﬁi% (4rga1%3xyﬁ?a€id L)JMH_ Mpylarg&icamg 1t% c(‘)lnzllb%un% 18 sinth%smed from 2-(5-

b’("T" ]flﬂgﬂy’blfnﬁlé YRRz eyhets r4c96§}‘lxélﬁlaﬂ%{‘fleﬂ“d§ﬂ”}dﬁfndi‘sﬂla‘?F &t yellow
bolid Jisnaza) 4881 tHniaopied 8- 4Medlr boxyl i ¢ aci d net hyl ani de
di - hydrochl oride 15 Using the nethod of

2-{5-fluoro-2-[3-(1- nethy}legaﬁ%eq{%dl n-4-yl)-propyl am noj
-p r|md|n4yl . benzo[b ene.4c1:arboxllc a(:ld

4- yI] benzo[ b]th|c glit@ei

cNzo

IS synthesiz ed f r onid methvlamlde di-hydrochloride

2- [ 5 Gﬁﬁgh% me% {0%21% {0 qu Iﬁletlx%lpglrdgg)éfll)%%ﬁé?l)mo?%&lln@nql}n}

}h enzo| ene-4-car d?r/
ﬁ@?‘ﬂ?ﬂ O Cé’iwylﬂ%fi &Vflé%i"pélgmlée GrBYFEHPTEH [ gUle cprepppgyispynthesized
438 [Mfree base)+H . 20 Exanple 145
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2- { 5 -Brono-2-[3
- (4- met hyl pi perazin-1-yl)-propyl am no] _pyrimdin-4-yll

w0 200p@9y2005 [ bl t hi ophene- 4-carboxylic acid net hpdHOIBHE6/060911

tri-hydrochl oride Using the nethod of

2-{5-chl oro-2-[ 3- (4-net hyl pi perazi n-1-yl ) - propyl anm no]
-pyri mdin-4-yl}- benzo[ b]thi ophene-4-carboxylic acid
cycl opropyl am de tri-hydrochloride, the title conmpound
is synthesized 25 from -65-

2- (5-Dbrono- 2-chl oro-pyri mdin-4-yl)-benzo[ b] t hi ophene-
4- carboxylic acid nethylam de and isolated as a

yﬁr@qn P&A})rgr@-q-(a-_pipggip(4ml-2r))pyg@go)(py@Bﬁiy-4-a]ﬂTHen%hiephB}e)4-carboxylic acid
[Mvhfliee abaise)ed k) a.yeloxasipl B8+@E46502 ¢ °Bf) abd 5086 'BHDM@ed t3se)+H].

- (4- met hyl pi perazi n-1-yl)-propyl am no] _pyri m di n-4-yl |

} -benzo [ blthiophene-4- carbox¥llc 30 acid

met hyl ami de tri-hydrochl OIEi‘aﬂT@ Lﬁ’l ng the et hod of

2- {H3-dMhihg 2¢3-PindiiGia-d Aprypstdnydo pivie bg Adarhepy oy
-pyrimdin-4- yI }- benzo[ bLT_retlﬁjd@@ ene- 4- car boxyl I C aci d
iC)S/C|SOB %Qﬁélm%m 0%% iSr tlluo X‘H ;())1;%"1‘]1!119 [l Iylgr%pyla‘%nlpn%) gylrlrtm]dle 408rrpound
2@%@2/]6‘%08% -t g d PR aRiAe e jieropnernd GBI et b e-
4rl@as-pexyhyrigidaciyd-bered bilogithediecahitigllid a8i0 fnah}ﬂ%ﬂnde asl i@lated as a yellow
v&h! W(n%ﬁthMHEﬂS"'( m z) 517 (79Br) and 519 ("Br)

[Mfree base)+Hl . 35 WD 2007/ 092095 PCT/ US2006/ 060911
-66 Exanple 147 2- { 5-Brono-2-f 2-(2, 2, 6,

6-t et r amet hyl pi peri di n- 4- ykanded®) - et hyl am nol

- P Ity Ich- mfﬁmétﬂvm}pendbleqmrépvlmlﬁdn GRIBNEY} -KbnHRINEKAb-b-Carboxylic
aci d cycl opropylam de, dl; gk ganhoride H N OH N N

2- { 5- EHiediegredoq g2 é%ﬂ%@%r{irﬂmeﬁw@%dﬁ “yDyropristngppriaiioio])-
bpiyelbIndoplic-ddoapdxlyic abie nziofriph tuhidoghheinekletide ek beeyhioondaschrthesized
%&b%@@yi am d&mu}h AN ARG Yy PR 11 b0 (A infobin IR cid

SRR S ieoP BBV h 2 £ SHER S b] ¢ i ophene- 4
- carboxylic acid cycl opropyl anm de and 2-
(2,2,6,6-tetranmet hyI pi per IEM}B‘MSW [ dene) et hyI am ne

[l .

ree base) +H| . anpi e
2-{5- Chl or o- 2 [ 2- (2%%@%%%%i peri di n-4- .
h~) - eUkin tizmiethod of Py -¢hivroeh-[A< Ymaptly lplperdnizofdndpl rmioHnginedin-4-yl} -
%e&@E]QQE{%JleMCcm@&'yﬂ aGl @cl@ﬁ&@ﬂ%ﬂd@tﬂlh%cgbrldg YIQ El@é%lkl&)ﬁl‘ldqgsymhesmed

%S ég or O %ro pérmclgfn ﬁélt) vaoﬁélthlgqhg f -4 ﬁarlioxylic)am%methﬁ/la]in g?ﬁanﬂ Sj)lated
ﬁWieiIQ’ﬁSd dnESt*(’W)PO%gB%@ﬁﬁQﬂ( 1 IM(egshenedla- car boxyl i ¢

acid cyclopropylam de tri-hydrochloride, the title
conmpound is synthesized fE§ 6146

5- d| chI oroyrlmdln y benzo[b]th|oh ne- 4-ca
3 ] Opyl 0]-p 4 1 ezo ® |thiophene-4- carboxvhc

tetr amst hyI pi per [ dlmmm_mdemﬁ)/_mmgam ne and
i sol abﬁﬁ% tl@sneﬁod/(ﬁbj{pc\ﬂloﬁ)oll [|3—‘é4 meﬁgﬂf)(p%zlr)-l ﬁﬂ&opgzlg&glga-))yrm 4-yl}-
%enzo[b]th10phene-4-carboxyhc acid cyclopropylamide tri-hydrochloride, the title compound is synthesized
from 2-(5-bromo-2-chloro-pyrimidin-4-yl)-benzo[b]thiophene-4-carboxylic acid methylamide and isolated
as a yellow solid. ES+(m/z) 517 (Br) and 519 (*'Br) [M(free base)+H].
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(37Cl) [Mfree base)+H]. 20 Exanple 149 2- { 5
- Bronp- 2- 12- (4- et hyl pi peri di n-4-yl)-ethylam no] _pyrim

WO ciori/ogeoys | } - benzo [ bl t hi ophene- 4- car boxyl i ¢ PErU82006/060911

cycl opropyl am de di-hydrochloride A stirred m xture of
2- (5-Dbrono- 2-chl oropyri m di n-4-yl)-benzo[ b] t hi ophene- 4
-carboxylic acid cyclopropylam de (400 ng, 0.979

nmol ),

4- (2- am noet hyl ) - 4- met hyl - pi-peri di ne-| - carboxylic acid
tert 25 butyl ester (474 ng, 1.96 mmol) and

di i sopropyl ethylamne (253 ng, 1.96 mmol) in

1, 4-di oxane (10 nl) is hé&xedldt 90 C under nitrogen
2a6-Bib8io-h o 8 6.6 Aliraid@ipér@ipeti&hdHeey infie ] -phridtdibr4ey] -t nzo[ blthiophene-
concentrat ed amcaﬁbggh&d&g g\%loorWVQﬁMQ(ﬁl h{/(]:?ocﬁ:lg}[dg mat ogr aphed
on silica gel, elutlngvvlth 3% 2 M NH3/MeCH i n

di chl or onet hane t o g| ve 602 ng of

4-{2-[5-brono- 4- v pODTODyN—}ﬁ
n-2-yl)-pyrimdiN-2- _

met hyl pi peri di ne-1| -

It is then subject

30 material (132 ng, O. DI ) JpyMeCOH (10 L) and

di chl or onet hane éésnt and bubbllng anhydrous HCO gas

f or 5Uritedliptnesdod of Pré>-¢higto; 2- Iy €1 heyirperraift i-drprepslaingl pyiigtdit- byl -
Derzo[ Athiopo@m-du@srpieraat ticieprfpekmilie (B-hidddhisde it @t compound is synthesized

919199 (rﬁn%t ﬁ(gloiogyrlgllldy 4y )Itl)n)%nzt) b}tﬂl ghegco m%UMc ﬁﬁl( %10%%% agl\ﬂ{e and 2-

0 79
521266 ?-TgtliagFt)ﬁle[lImufll} ééhdﬁ]g%eél)y _g@ﬂne ang\ﬁ)lﬁ ES+(m/z) 554 ( Br) and
PO/ BSROOSPGE08BIL1 -67 The fO||0MAng conpounds are
prepared essentially as described for
2-{5-Dbrono-2-[ 2-(4-
neth Iplperld%nt4 yI e

enzo[ b] t hi ophe

| ﬁamrpr%e A0 - pyri m din-4-yl}- benz

Jaminobpyaimidin-sl iHbenzo[b]thiophene-

d| hydr ochl ori d&a@hd aslob@ @@byaﬁldé dneym?hchllmelr ochI oride
sal t. UM% tl(e"i%fhzd JF& 5- chgﬁ) 2- @m%BQerLszﬂc }rl)eﬁopQ%g&] F}?ﬂmldmlﬁg}

Bmg(?[lmhlaﬂﬁnezﬁ Cﬁbéxyhc iﬂ}ﬁ@f]@gé{?mldee tgllhydrochlorld%:/ the tltle co%pound is syfithesized
e 207 hithteropyrinedired-v)-teero lh thigphdne 4-gediody ligretdigydoanpydhenide and 2-(2,2,6,6-
eSO Rdi0- i/l?@le)?é’f@laﬁlﬁi ec;la,)solatédaa.% yellow solidl. )ES+(m/?]) 5|10 &0 an]d 512

-[ 2- (4- met hyl pi peridin-4-yl)-ethyl am noj -
5” )E[Mggfe Qasej 1}- 470 (35C1),
benzo[ b] t hi ophene- 4- carboxylic acid cycl opropyl anm de
di - hydrochl oride 472 (37CEjanipo249 _
22%5&%& B}Ql (4 glet[l\gblt(eq'dlr[mt’lhéﬁllvgi 1%][6\/%1@111 VM'b%nz@E]hll}()L@ﬁg-MJbéxvhc
pyrimdin-4-yl}; enzqQl b t hi ne- 4-carboxylic
aci d cycl opropyl a ek £ 7 153
2- { 5- Ghlirgd pix@eeoP2- (5bromoé10ﬁmmw19mﬁeb1b@¥qﬁb]mmlg}1el)e-4ecﬁlh«ylv1&m1d
RAJopRYlamite CloMmg 0.98dnol), 4-(2-aminoethyl)-4-methyl- plperldme L-carboxylic acid fert-

%%gg%% %JI &1 pgg‘nﬁlg([l)gal‘j& (lﬂlio %E&?@S (a:% ng a%bngg( OO?SI% 1d4 (%ll_(g(ﬁ{le (10 mL) is
BRes SOR g PiyEsn S ot ﬁig?w?rﬁﬁeﬁ@fe PR fopeseE Ry 1 i crde
mojucpydhiomatdgraphed-on 458 e, 8b@E jth 3942 MPER¥EOM in dichloromethane, to give 602
ttrl% Oph qu blé'm&-ﬁamt&?éfo 10 ﬁca@%&lb%&[ﬁ%lo@% g@) pyrimidin-2-ylamino]-ethyl}-4-

?QX {)62181 eyl (Zrbﬁyﬁ,‘batclg tertéut ester C}t 1§ th%l suq]eft tQ (%e%rotfctlon bl){ ﬁsoglnﬁtél%

ey bl #0456 MO et S B s s 14 sy ey v rous
aci ﬁs fbyf(hjmﬂlﬂfrs o hl@,l’?hldﬁl séliition é_@ﬁ%we(_hb’ dif 2066Hh @rﬁﬁeﬂtﬁlxek&ﬁj hours, then
2ok O5 R th% tl{l cor(a;%gr%edg( %%él&:o% PerAALR- ey lida PEQRY,L AN PR]) and

L m din-4-
Bg g%?@fﬁﬁ@@@ﬁ e- 4- carboxyl i ¢ acid cycl opropyl ani de

- hydrochl ori de 486 (37Cl)
2 {5-Chl oro-2-[3-(1, 4-di net hyl pi peridi n-4-yl)-propyl am
I no] -pyrimdin-4- 498 35C1




157 yl }-benzo[ b] t hi ophene- 4-carboxylic acid

cycl opropyl am de di- 500 (37Cl) hydrochl oride Racem c
wQ@24030Q0bDr o- 2- [ 3- hydr oxy- 3- (4- net hyl pi peri di nP@F/YE3006/060911

3sCl) 158 ro lamno rimdin-4- 1 benzo b

t hi ohene-4-carboxyhe acid 450 (3, ppy l-py vy }- [ 1]

p 452 ( cl) cyclopropyl am de di-hydrochl oride 159

2-{5- Met hyl - 2-[ 3- (4- met hyl pi peri di n-4-yl)-propyl anm no]

-pyrimdin-4-yl}- 464 benzo®bh thiohene-4-carbox lic

acid c clo ro |lam de di-hydrochloride 2- {2-[3

-(1, 4- D net hyl pi peridi n-4-yl)-propyl am no] - 5- et hyl pyr

imdin-4 160 yl}-benzo[ b]thi ophene-4-carboxylic acid

cycl opco@piviagdotioustis are fréBred byedtia0ch @ EribelisorRaie-BidinG-2-[2-(4-

%eﬁlyﬁ%%ﬂhlgﬁ gtl’l)[la%nnc)]‘]-pyﬂmg n@}%ﬁz@bﬂﬁﬁ)ﬁegé Dcaﬁ)o%flu) aci?l cyc%ﬁropylamlde

HVIH%S?{?&SG&E‘VI)’OW AT by a1 Y24- yv1 1 - benzo] b] t hi ophene-

4-cafboxylic 516 (37Cl) acid cyclopropyl am dge MSESHmz
dEXh/drnr‘hl oride 5 Exagsioendg? 2. [ 5. Br onp- 24 f [M(free base)H]

]ﬁlﬁlf It lnPT‘Jllr ﬁl e&’iy

..Q

215@2 egzo‘[b tl;nop%@pe% carboxylic pcid methylami }je d1 Og]y Iyé){chlgfl ﬁyll} am nol 4‘4‘%?%

MR R p

515?1 5ﬁ {32Métlil -2- U 4- hﬁl&h}ﬂ@peﬁ(ﬂﬁ4 ﬁ?@t@ﬁﬁ‘nn@]tpyrlmldm 4-yl}-
2-{ 5| whioBiierBerp 3-c{bxyTie tdnih dippeyandeni-heydhorier opy| am o]

- Prila¢htprad2-2(} 4-dibpemafeidfit- Ayl opiyemee | pywadibéx y | i c '3
P TJE‘}‘ begﬂbéfh‘i)@@lel“ﬁfb%%P@&ﬁ?lwqpﬂ@mdetdhe title Con%%léfh

Sl WD 2NN7/ NQ20QE DT/ IC’)(\(\RI ﬂRﬂOI1

o/ vdye
If ?56‘-" 2= H -Chloro-2= m (1, W= dlmethyiplperld" -4 }7'[) ethylamln(ﬂ pynmldm At 45¥ FSCI),

yl} -benzo[b]thiophene-4-carboxylic acid methylamide di-hydrochloride = | 460 (37C1)
2-(5th r‘KDlﬁlawﬂaQMt{‘l -G nfs PR ol BRIt T ophene=4
- &ar aga)cy kofp]t8i6ih6he @ Y GboR I BYRYdyAFPrdH Banadtdi-2- 464

(2, 2| §dGetogtir amet hyl - pi peri din-4-yl)-ethyl am he and

i 5301 AP-6dClemso-Al3yemttolpivsdin-4yD- @@adernmoj PyrEEEn-4-19Br ) attd CCD.

558 begzp[:bﬂthlog‘hwf;; .‘._ u..( p_ro ange ;_"-e‘. ch_lf_)d?@% 21" [ 486 ey
S5 ? i VI'b NI4TVt hyl am9|ad Ch),
pyri %fgbiéh Pench Wz%yl ﬁ%ﬁ%’r%yeﬁ%d 4 carboxyl | med

CYCI DRICGRYT-Aii i, -0 m AT O haly IpReidhor-yD)- . 35
215} Rogming)-phnifid4-SB bhyd i peeicdiabdydaid et hy| ani t@%}(ﬁ )
yr i diclpprebyinhifle dybyipofldsld¢ hi ophene-4- carboxyli ¢ aci

cyel ppit WYh%dﬁdéfmeFMWRWblthYlbl?fPPclalalé@]d’yf(“@d@@@l}g 0. 3444

Aol emo Ripnhengr4cpborylie acgldvy AOPORY PoFideane (8
. T -
| soanferd AR AR TR e D Do R 405,
ol
Racemlc 2-{5-Chloro-2-[3-(1,4-dimethylpiperidin-4-yl)-3- 514 (3C1)
161 hydroxypropylamino]-pyrimidin-4-yl1}-benzo[b]thiophene-4-carboxylic 516 (7 Cl)’

acid cyclopropylamide di-hydrochloride

Example 162
2-{5-Bromo-2-[2-(2.2.6.6-tetramethylpiperidin-4-yl)-ethylamino]-pyrimidin-4-y1} -benzo[ b]thiophene-4-

carboxylic acid cyclopropylamide di-hydrochloride

v&@ﬂ

2 HCl

Using the method of 2-{5-chloro-2-[3-(4-methylpiperazin-1-yl)-propylamino]-pyrimidin-4-yl}-
benzo[b]thiophene-4-carboxylic acid cyclopropylamide tri-hydrochloride, the title compound is synthesized
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hour, the reaction mxture is cooled in an ice bath
and sodi um bor ohydride is added in portions over two

woreane9s The reacti on proceeds for 1 hour in BCT/USM6/060911

bath and 1 hour at roomtenperature. By TLC an
intermediate is present and an additional equival ent

of sodi um borohydride is added at 0 T. After 30

m nutes the entire reaction mxture is |oaded onto a
silica gel colum and chromettographed, eluting with 3

15 7% (2 MNH3 in McOH) in dichloronethane to give 116

ng, 64%yield, of the nmethylated product. It is

GO ET treep-Tblopopinidind b brele-bgprpryEaicidnyy opjopypmide and 2-
concenitamahe gdipdidin-4$0 lctiflingit aadichlate8 @l agtipd s@is. @5+yed) B Br) and 558
§@§ @m%e@%gﬁyz) 528 (79Br) and 530 (81Br) [Mfree

base) le 164 20 2- { 5-Methyl-2-f 3

-(4- nethylplpera2|n- I -yl)- propylanlno

-pyrinmdin-4-yl } -benzo #xdgbkht’ophene-6-carboxylic

aci g¢smbdyd- [am ﬂ@métﬁvlplp@r)/(ﬂ{m)m&@faﬁlﬂ@ -pAinfdiX §-UE Ben@f blthiophene-4-
2-{5- et hyl - [3 d 4= e | 1}-propy|an1no]
-pyrimdin-4-y lic acid
(209 My {560%?@ [ e}h,ylplz?f@lfIWrYHé@HW%?&rPW@@W-YF g liggphene-4-
RArhoxyllic Geid dEl@kopylantldel dSipscbipyl acit (0y2Dagxd. BvenrdD).dddlvedin 3:2. 4

mh)dlchlérm&t(g ﬂn@);sodddel 324'_‘_’%) aqueous formaldehyde (0.076 mL, 1.02 mmol). After 1
on tris dlnet(%g n1no

%%r(é I“ii%lr‘“b RYSpHate 315 aﬁ‘ga (?%d“’?m Ji"(‘.‘f’hFﬁ?Bﬂ 5 added PP RYSH O
athriugs | THereaci@2@caqdy for b hquBin pmypd bpth prgl 1diotr ptreeh tgnmerPIVE By5 LAY
artterlge%m@lsfp@ﬁem?agd elﬂ@&ﬂ[tfgnal éﬁtﬂl@arl]e‘ﬁﬂif weith b&r&nﬁé{rﬁé‘fﬁ v@ai afm@ he 30

ecte cnro r.a

h %%1 es tHe en 1re reﬁc %'J naxt\ﬁf: ]leéé) %nm SL C%"I 81}'1 H ms roma O%ap e_;lfl @\%ﬂ’l% with 3-
d M%Mt“%‘ema@gﬁ} g A iniaye ! 1é§“ge?4¢éf lelddwhé Bft‘ilyéfte(l BrOd“ﬁ‘g Ris
43%/ryd @b Jitled Tdrgofnd yerebas eithi cenceting 0T (W @thtibrind initdd aQbllofy2olid.
k) 2Nds %gmdqem%t%?@e hsdyfflk) » HCL/ di ethyl ether

sol ution is added and the 30 m xture is
stirred for 10 mnutes. The yellow solid is filtered,
washed with diethyl etherﬁmamﬁlﬂfied under vacuum at

50¢5 Qrefhoir-[6-(draiiy Bipbrivingi &mﬁ(j rihi bbAA ARG opBlene-6-carboxylic
yel | ow solid (94 nng W el arodimid 2) 439

[Mfree base)+ /U82006/060911
-69 EQgh)ﬁF%of -éism?hyl % [354 Wétfl)ﬁ%mera?n ylgpropylammo] -pyrimidin-4-yl1}-
-bénd@[mtobtylhegﬂ (pl@t]fxalm apid (2P9 gy P. }2—0 rmn@b,)@loa«fnnﬂ]@/ﬂamme in THF (0.80 mL, 1.6
Ir%f) |dmoﬂ'bﬂgfl'eélylyrhme} (0. 42h§;n Z @mfnolp kb%ﬁbtgﬁtlﬂn e-6-carb oxy lic

8gxyqtrlgallmethy ammo)phos;)ﬁ(l)n?urrg hexeaﬂlgo?(}plrlosphlgtg(q {4orrc1:gh!) '(PIrO Imgneol) ﬁ\ndrﬂthlum cﬁllorlde

08 He 7Rt Myl iDsiirglip BMFEty P35 fSelpiRd beves Telsylvepriopyd et rndib]
T@RMticl i9GuidcRd B <MbhatoDrafde npzsn[cbget hiep ke 18 NaawbaxyidhlotmaiGinelo-
(1 8’)5 Q é}\g’thé Qes§qule{ﬂ§m1h126’ aI?] yﬁzeﬁ(m s@l?&yd rh l13“-’}eyle§d]; %e ’basll‘ is %@solved in

(“!ﬁ@ﬁ’?]d% ’i‘“‘r)a?ﬁ‘b‘lwhh?mw%%? Fe- ?EW%{WII SHH{OR B) T b his pridgnd the

heésead ik wiordph o sphiet Ehe(y2I08 sotig is er&BBashadwith) Jietlahahet, irkd kitiad mmder

GRLQK di S8 (6 3 Boulio giv2 13 At1d WOMpodndiaSa Rlidwl so1RiGo4 b, [ vierR). E@i()n/z)

q&)ﬁgkemBgﬁ{ZO hours. The solvent is renoved and t
gubjected to chromat ography on silica gel,

eluting with 2.0 M NH3/ MeOH i n di chl oronet hane 0-10%

to give a solid. The resulting solid is 10 di ssol ved

in nmethylene chloride (2 nL) and diethyl ether is

added until a precipitate forns. After filtration and

drying, the free base is obtained as a solid (61 ny,

24%yield). It is dissolved in nmethanol (1.5 nL) and

di chl oronethane (1.5 nL), HCl/diethyl ether sol ution

(3 m, 1.OM is added and the mi xture is stirred for

10 m nutes. The resulting precipitate is filtered,

washed with diethyl ether, and dried under vacuum at

50 C for 3 hours to give the title conpound as a

brown solid (35 ng, 11%yield). ES+(mz) 502 [Mfree
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15 base)+H]. Exanpl e 166
2-[ 5- Met hs( 3- pi perazi n-1-yl propyl am no) - pyri m di n-4-yl

wQ 2men20pPHl t hi ophene- 6- carboxylic acid nethyl Bem/Uus2006/060911

tri-hydrochl oride 20 A m xture of

2- (2-chl oro-5-net hyl pyri m di n-4-yl)-benzo[ b] t hi ophene-
6- carboxylic acid nethylamde (263 ng, 0.830 nmol),
4- ( 3-am nopropyl ) - pi perazi ne-1-carboxylic acid
tert-butyl ester (358 ng, I%47 mmol) and

di i sopropyl ethylam ne (0.44 ni) in 1,4-dioxane (10 niL)
iIs heated at 95 C for 20 hours. The solvent is
renmoved after coollng and Ft#velei@si due i s subjected to

chis onayiogs-sahy perinl li-@)prdp@hmino] @Y ridtidinygyl \WbehAd [ Rhibhhdvk-6-carboxvlic
NH3/ MeOH i n dl Chl Q&mgn&%%m%e gegg/ﬁvdltogllogh
4-{3-[ 5-net car banoy

ny
benz o[ BIH %éﬁ%ﬂe“?’l Iy B PR ?1) VP%WH@F’YWSIBWE} pi
pevrdditnehche-teabiobiopti @SQamg 8 500 @mtob atoipbpyedited H47 (ng 916 mpg)),
%%ryﬂygdhgammewg; nim t(&ﬁzraﬁ@uoamox'_k/)alsgir&mw&%h&sphoIlﬂE ( 8

I
ﬁ)dﬂ 010 r(])splhaste( ea a cﬁqa (?8 an%‘f’#hlum(ca r@t g%our 9949 anI) is stlrre% in DMF (5
é‘t%?t é%l CParbhoars T8 protea s Ty v iR eorsifent SubJM?fi P?éPfB‘Patqg@Phy on silica

a6 dadng vath © h 81 NIRSde0H & drnidrotnbigind - Mt @ivé Ssolsi0 Mheaastilengd sblilis
%gsom&ﬁlﬁlgl%f'len Jﬂgrlcﬁ@ rhlg allld%leth!yll eln&; sedeea[ﬁgﬂ M@e%&!@a@e meE I']After ﬁltratlon

dieth

7 e r“%e f‘ieiaba@" 1%‘@%“ ?"Hd(é ¢o 21{636?6{ Itli“gﬁ"l}‘ﬁﬂ " “@g@%"l (éém” and

ylicprefpethaleSh-1 i)z CL4RGBy! et falwien (B axb€l)MH]is added endfilg Infixgu ingjrred for

qmimaebn @hse r@mﬁhg Rfeapadk @din@sisenich il et fetdesa biicd @iedvafium at 50

2? L)f' 3Oh0ijlr o r%%ve %3 t(tf?c’ >c/(?n|1 %er Q‘szalbrn Wln o]hd b %Ot% jrll@.lii?l S+|%m/z SOZéM free

&H c acid nethylan1de tr| hydr ochl ori de and

isolated as the di or tri-hydrochloride salt. 35 WD

2007/ 092095 PCT/ US2006/ 06Q m1%70 MS (ES+) mz Ex.
dffge_bﬁsel+H0_ 7. , ,

-pyr|n1d|n 4-yl}- 528ﬁﬁ3§@@¥2ﬁb@ﬁ@@@b
t hi oh@retbe & aXIBWrokShfethaBirGhididd-AzRho Ry padit-eleartokiilic ftid
%‘[ ?l%n%ﬁﬁ (ﬁ(g %g 5)?3?0 1§IZOCE)1 4 ?3]a§]§10pr(:)f)y iplperazme [:arboxyhc cid tert- but ] eater (358

amn
. W]mmoas@ d{%@l‘;thyla%rﬁ%‘ ) tﬂHn“zSir?é%(l%m{:)a%kﬁ%}Séyaf §5¢C for 20
aaird Tali sniedohiyle@eredigictepdlingrndihoctiduois ko diBdchBn@ierdbihn silica gel,
%l’u{lré v&g;'b @MQIHZ/ML:(SH ﬁlﬁlcﬂ&BMa&l oPes,ad élﬂ: 41{'3 )['f! ﬁleﬂpy[ @Qﬂeﬁﬁ%i@lﬁ]noyl-

B S5 Tl BEGMY 2reing ey i gt e 09
s 4.4%37@]‘(113 dh¢ @?m%at%s](gss@@q (r_;j_I}{F (8)mg) and 5 N hydrochlorlc a01d (5 mL) is added.
Zhd Dhufdn is@baad 2-70 3= (pi 43@b@Zani thdrcydi @ALERY bvagttaBiy)theRY VehtTMihio] is
%ﬂdx%;]t]) the 1 45:4@1 Qx%%gﬁmur&’i?&é?a eg }otr §U &Bhe@ nﬁle ?0]1§ g%?e?@ﬁ)ﬁdl v&sh@(?\lnﬁi

drochl or.i d 7 (3
iy e‘éﬁﬂ 5P gieg ] m[aé“(l%n wethyl b f°,5 é%*};??? fg£ie P e ﬁ%n@wﬂ 4 oo
YioMr. EBriCal 24 Mytte} based80. ( 35C1) ,
benzo[b]thiophene 6- carboxylic aci d net hyl am de
t2r i: 5. %%Pllnggo%‘lgo%nd% gr:elz'P p&re %fntlai )bas described for 2&3 met}}lfyl -2~ I(n pdperazm 1-
dlpgppﬁlmrwzwrlm@@ﬁzyéi bbt]lﬂ?ﬂﬂ]@pb?@%wfe@a@o@hfr%Whﬂlaém%éri g drochloride and
nekiayds aatideriddahycidoahl ori de 173
2-{5-Met hyl -2-[ 3-(1- net hyl pi peri di n-4-yl)-propyl am noj
-pyrimdin-4-yl}- 438 benzo[ b]thi ophene-6-carboxylic
acid nmet hyl am de di - hydrochl oride 2-(2-f
3-[1-(2-Fl uoroethyl)-piperidin-4-yl]-propylamno } -5



174

nmet hyl pyri m di n-4-yl)-benzo[ b] t hi ophene- 6-car boxylic
wacedodogmphyl am de 470 di-hydrochloride 175  PCT/US2006/060911

2-{5-Chl oro-2-[ 3-(1- net hyl pi peri di n-4-yl)-propyl anm no]

-pyrimdin-4-yl}- 458 (35C1),

benzo[ b] t hi ophene- 6-carboxylic acid nethyl am de

di - hydrochl ori de 460 37C1 176

(2-{5-Met hyl - 2-[ 2- (1- et hyl p¥peri di n-4-yl ) - et hyl am no]

-pyrimdin-4-yl}- 480

benzo[ b] t hi ophen-6-yl)-norpholin-4-yl-nethanone

di -h,/dr ochl or| de 177 MS (ES+) m/z

!\\!EX 2 i C\Qf:r}p nropvla m -mﬁM(f—Wﬁyb?Sﬁ#H]

i bq\;n goro ? 4’ metﬂylp‘f’pel‘u azin- I‘ﬂi propylafhmé] pyrlmlﬁl -4 ul'} 28 (3 Clb,

\ 0 hlopﬁ 6-carboxylic aciq thiazol-2-ylamide tri-hydrochloride . |, 530 (37C1)

DENZDb. B'_léh[&o%{@ (Efﬂerémyl b iYaino Y tidligi el T ONdMT fE 459 ¢y,

tri- Uediofb@lﬁll)}ﬁEnle-d@arﬂoz ic acid dimethylamide tri-hydrochloride 461 '

Nido 21 §-5~ntrda3l3 « Rt BAripdrasive t-1 ybripiy peih @ 2y dimidin-y- b1} - pr opaB gian),

n o] - pYenioltidpnhend-6-c4i®Qylic gqld d}lmethylamide tri-hydrochloride 475 ¢'CD

- beng o[ torw%ﬁ@ﬁazeuwlm@vlﬁy ystdiahdl ul f onan de 48 1CD.
hudf b@pw blthiophene ﬁrcarbexyhc acid hy amlde tri-hydrochloride 47C°ChH

0| LT N (LS R e B e =i RS

| 2 1y 2 [5-Methyl-2-(3-piperidin-4-ylpro ylammo) yrlmldm 1]
DI OpY b AR ph@Y6 ko8 ackt itk ﬁmeﬁdbimmd@phen 6-yl Bt h

y1%- | 4vecmpl-Baneswifignan-depdbnimiy dyockih-opi-de Exanpl e
no

180 ]éeﬂm[bﬁhlh@tﬂh:ﬂcaﬂ@xﬂlﬂaclmﬂ };aqmdcr @hXﬂIOPﬂll@tdhvl a
- pyr | A2l @FVPIPQ;@BWZ’@& e 3/ % ror p holin-4.
Z lO[H]Eil{e 1C ac1d meinylamiae
245 ﬁ%ﬁﬁg x; iR %Sﬁl ({Tﬁaa' ‘I)ﬁ(ff;:im GRS AR RUBS TS
1 1 34 -met 4- VTSRS Y. S8,
yﬁs ?b@oﬁﬁi nlkQ }Eiié aécrrﬁga{y Ty iJhﬁ]ro@lQélr e 460 (Cl)

cygl oarepghamdea methhigipdridinl4g1) GONPON B ritnSlinSHME NESI zed480
f r om beRzo(Rhiophen-6-yl)-morpholin-4-yl-methanone di-hydrochloride

chizot 85~ rai-tyiq b}pmzejlrlrbdmfy}ﬂ?mlbénz@{d@}‘tm ophe1 6-ylgsm

piPef @ipﬁgoéfzm;hm% Ry ;ﬁ%f;‘%@wggg;%ﬁﬁ

orph Hpepgelbpthiophe
g! ter andso
lgri 9; . PN

S UMEERE Hiludho- SISt e A1 yhHo 0 T VAP LU
Exmmal)rgpyﬂiﬁllag]%%'gdm yl@‘o&;ﬁl[ﬂﬁ?@pz %yh%etﬁ rret hyl Pl per azisn-
| -yl hetph@@pphaitc Bydrogipridemi di n- 4- yl - benzof

bl t hi ophen-6- yl net hyl) - met hanesul fonarri de
tri-tri fI uoroacetate I nt oEgamweaéo i s added
[4&5 th P zp[ﬁbltmo hgn-g- I

i diffe= = Bl T -
(22.6 ny, O. 0524 mol ) i nYdiedibrr onet hane (Im), 15

di i sopsianelnethbyds ar-va@no(242-pipdiigin-4 31D B ndypRim)did-43y1]-
?Ln%%ﬂﬁ’lfo %t4m&§l(CQCl§ ﬁ%}%rop?ﬂrgldﬂﬁonﬁg&r?‘pl&mfd %Q}’nlthes‘fﬂ% ﬁ)Jnl I_Q}?Z

r omet
(ReUPE! -‘4%““6111% R [%fHOPS?“bﬁ laromirakeat- mﬁk}aé?“ﬁ ?fgj‘ﬁt( -aminpp{y))-
mipxtdine-&-cartxydio moleat-truat @gr andighéted pedeld@doligr B sur) éccaMdt].
subj ected to reverse phase purification, eluting WO
2007/ 092095 PCT/ US2006/06Q911 =71 with 10-60% 0. 1%

TFA in CHBON 0 1% TFA in vvaafnlrlgoln a C18 Symetr

col ¥ni-Ghls . MRiROY in-4hl-hepsalblbiaphen-6-
(24 8 ny, 56% y| edll -mtfr sﬁl’foz 1(5@9&1 135)@]: teand 511

( 37C1)nt0 a%flg ﬁﬁedkﬁ ecllllﬂ!ﬁﬂle'thyl b@o@%ﬁpp& Z%tS rHﬁgropyrlmldm 2-y1]- [ (

l]ﬁeﬁblélpéﬁ%lfa Il l¥B !a]?)‘%y%zfmi}qﬁ }22 %mg 0.0524 mn[:())l) n dlchloromethaney(llr?'AL)p ro py

Renzrajybihtlmigghens, 6.0y meblhiy dihleretdiaréGUhl) eniamihawgsulfonyl chloride
t(gdq ntgrd (beS-lﬁ’(ﬁdPﬁtC(ﬁ&hﬁtoﬁletthb@ 5&9} Irfmlﬁge & 91&]@@1114 ald&bnalrsﬁaker overnight.
%"Xeinr%lxtgr%lgz?enggg te% n}ild%r red%(gpr&ure and seubtc{t Mo?rergvlerée agserzs ]gu)?' ? 1011, e?utmg
N-(2-{5-Chl oro-2-[ 3-(4-nmnet hyI pi perazi n-1-yl)-propyl am

noj - pyri m di n-4- 585 35C1),

1M1
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182
yl }-benzo[ b] t hi ophen-6-yl net hyl ) - C- phenyl - net hanesul fo

w007 de200F i - 587(370 trifluoroacetate PCT/US2006/060911

2,2,2-Trifluoroet hanesul fonic acid
(2-{5-chloro-2-[3-(4-nethyl pi perazin-1- 35 183 577(
a),
yl ) -propyl am no] - pyri m di n-4-yl }-benzo[ b] t hi ophen- 6-yl
nmet hyl)-amide tri- 579(37Cl)-7I-trifl uoroacetate
Pr opane- | -sul fonic acid
g - chl or o- 2- é 4- et hyl pi perazi n-1-yl)- 53 7 35C1

Wlth 050§% 0.1% TFA in CH3CN/0.1% TFA 1n water on a C18 Symmetry column, to give the title
pmﬁppwdaaniyalm}w@w(jmin@j Fa%4ic). EShenyo) Ot hidoph@ab BA(séemat ).
yl)-am de 53 9(37C) tri fl uoroacetate

Cycl opr.opanesul f oni ¢ 2- o , o
{5 chPgredeonehel (4 (?rrésfﬂ‘i&‘?]i"ﬁu [%i@r“éfﬁ“iylﬁlpei@zﬁ?rl)y-l)'p%}éi“)m"]'Iiyg%“ldino“'yl}'
[bepael Athioptiemd dlrnﬁhsdlmemlartwelﬁzr@mﬁe tityiflyorprseiat@ the foetity cdpornds e
tsfnkhesrz@@a%ﬂ BolatedRs PBYiriJritRYroMetare sall. M] p y y 53 7( cl)

+ Anecptata Evaml A 1048 Chl oro ’7

t I I 1 UUI vuavccilialt © I_I\(J.IIPI C 10U 1TV \ \J Al Ulh'U MS ES+ /
3p{ 4y met hyl pi perazin- },zyl.)-propyl am nol [M(fréebas)géﬂ
- PYT | R A sTenfeoVi 314 mé&@lﬂ%&ﬁzmoﬂ IO PR Byrimldh-a- 585(°Cl)

191 ) ivedhpnasibd ofiaityge- i kodeydicaatihoi de 1 nto ajosc)
sol ut irifmwrfetate

[ fr,( p2aiT ety Benzofib} EhhlopREE2=yiiedueti br opyriw),
d|148r31- AR G ﬁyl?}bqnboébﬂ%@rhrp - th?rﬂ)y%ﬁwbwr i am's’d){ém))
\ LT J

(17LC trl

j I:l I a|| III_
addefh “jn%féﬁ"“ﬁﬁiﬁf%&%%%?? BT o ol Toven
by m£ hargsulf onyl chlori (93.0 ny, 0.812 mml)5%9hc)

di ch| oycepmjahan®ni{ 8idm-)s-chidde- [m4X1ﬁetH1$/Iﬁrpdrefi1np lvaced >,
s Hak eprottylawink-phimidig 4 tlapsvo Ahivern-¢melehtamal iron and 3'; 0l

rever T@é@fjﬂﬁ% purification, eluting with 10-60%0.1%

TFA in CH3CN O. 1% TFA in water usi ng a Cl8 Symmetry
colum, the title conpoundxagledtst ai ned as a yel | ow

sol igb- gfchibhe (3 %ﬁﬁlbﬁaeriz%a®1)$§mv1§§n@ Wnﬁﬁddl)mn R s i hen-6-

salt is dissol ved narmre)m ﬁlrldl cycle
carbonate on sil s added and

the ninetgelion of [4atiapmetabeebIBiopsi- g)-5-epeoryrmkding-gl-h344-
foiethfIgipedinany-popmeent (1at e 0. utaderl) neidticedelphas sillyiCadtia
WIS%]L prf:cnldge (fl [5%% @@§ ﬁlm@i§ foﬁovx)é@lgytﬁih% uﬁfglil(ci]ﬂé'rg)de b'm m@Z mmol) in

free base ssol ME F %]
%hlﬁoql_ﬁane (%mli) Zhedlimgl%%l]ﬁ glacfdlln shﬁ}ij bl(?cg Oé%jdfésd Afteﬁc(fné tration and
s¢verserphaagpufiimatios, ehrjinputite $0-¢0pre). 1 BEAur @L:I8/0 g0 AEEmtveEtveids a C18
YRERdry cdl@AUSaH . RLBSEUE @otJm@d Wla gaéudw soln@ofttﬂe trk£saft @m)ny Bl A8).

%g%@f)sgt 18 (ﬁsaolgeg hn(l\/z‘ éf;'( éﬁ%gﬂl[) f{ohé/cle Bar oneyte 0 grcaéf):%(g 55 ca 6 f@_}s added

231 t@‘?ﬂt@fﬂs %lgﬁ e’%ffﬂ }I@WF éhe g}éﬁu@ is filtered and concentrated under reduced pressure to
(vidtd {it fred vl kOr-whitdBHd (dHommgs. [Tyid fode pa¢ iadibsblvdd iyNSOHPITDPY |, &00inii®and 4
lN'I-Ry fnl e d(ryxr{r]le l)ﬁl[]) is a&@dn %@Lr@drtn@ f&@ IHq%ﬂte@the ml’xltury ls):on@dd!rge% under

tri-hydrochl r|de Into . 3
RO By o EHIBPDTE AT BB HURC 28 TS B 6 7P )
dnd“ﬁiQ(fKil)}M(Fr@ibé%ﬁHhet hyl pi perazin-1-yl)-propyl]-am ne
(175 ng, 0.406 mol) in dichloromethane (5 ) is
added WD 2007/ 092095 PCT/ 9820g§é7060911 -72

di i sopr opyl am ne (115 ) nmo| ) foI I ovved by

i gﬁlé 2 %{0?'85‘?1?}6n (6%Bf'flsyﬁ>-o[§t£gﬁ%§z y1f§ Eoynmldm 2y (4
Rl R R i TS R R
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using a C18 Synmmetry colum, the title conmpound is
obtai ned as a yellow solid of the TFA salt. The TFA 5

w@ a000/09299%li ssol ved in MeOH (25 nlL) and Sili cycP@&I/US2006/060911

carbonate on silica gel (3.1 g, ca 7 eq) is added and

the mxture is shaken. After 3 hours, the mxture is
filtered and concentrated under reduced pressure to
yield the free base as a white solid (192 ng). The

free base is dissolved in MO THF (1:1, 100 nlL) and 4

N HA in 1,4-dioxane (1.1 nL) is added. After

stirring for 5 mnutes the mxture is concentrated
irgeerylapigel(h B Bide eaah Bllewsd R calqgropgaesulfony! pldorigeiame’ 1agmeoD
an gj@lotoowh860( intl). (TROBixudg js plaBYanyisiekd plockSBshartnzyr 3035 After
(:gféér;grgtlon a]ﬁ? ré:%g Flﬁ;%%ur(fh%%g} )alutin%rtﬁ I%%O‘Q @%@)ﬂkﬂn CHL:éﬁ\g(SI p/l FEA in water

(4
ﬁf”b%élrcé PPN ACY Y G HYA cﬁlﬂl?oﬁrg]ls OBTW“?dﬁf e oA of P Béndo By THA
sl ipjerd 8- MePHE A5yl Bang Fibpylk crrbe@teron sikice gdl [3Uar @de@tsatided and Be
lnfoRe @-sh!{ﬂeﬁl AfleS3 13616 @6 mixture is filtered and concentrated under reduced pressure to yield

E&he fr egyase das a %QEt f‘é’('@enéo[[hbar IBaSg]QdISSnIVG% MQOH?)HﬁJI'Eﬂ P &Dn}ir% nq]4N

perazi
(edbing: 4ﬁ4gxamd1 @512295 i )*g " PHirERe & F 6‘1‘“6 CHIETIE® 16 20PGPLYCG Fger
padapyhrésseayandahailf bnPRndm . yOlo® SRS, J8% wield). ES+(m/z) 535 (°Cl)

dichi e f@ﬁg@,gs@ﬁﬁ 5 nL). The mixture is placed in an

orbi tal aker overnight. The m xture is concentrated
under reduced pressure and subjected to reverse phase
purification, eluting w tHxaQleéo% 0. 1% TFA in

CH3 O (0.l DEAMInR i WRib&@zinY SA) P Aanfinb B pySHINHEL M Yo &0l iR hen-6-

20to givethetitl1 ! ound. as .a yel|ow solid (35.4
mg, 79%yi el d). H—ﬁ@@?ﬁy%g%&%w‘rsls (37C1)
[ l\/( fr g]é) aﬂg]slée) ql_e’du[4 (6tagqnﬁ§ethtyﬁ@z @ﬁ%ﬂ %ﬁrl) 5-chloropyrimidin-2-y1]-[3-(4-
e Rpifebrzio N lyDpopl-anBe (24.6 netoldyl4pinpe inaichinredetyrhd (4 pEOPY | ami
rﬂg])}ﬂlg&é%aheﬁg (Qj bﬁng40 N5|7§ mmol) in dichloromethane (0.5 mL) The mixture is placed in an orbital

R R R e L e U
errﬁ_czﬁlels plytmg withlDIg-68°1 8. LYo S B4 miCHC NS 1% Hid in water using a C18 Symmetry column,
tid dive ik kifld cuBfoo@aEL @l &y sslal (35.4 nMS79(dERtd). 13H@:/-) £X (P Canqrotiridi)

se)+H 189
&%%Jb{%%ﬁ _'I oro- 2- [ 3- (4- net hyl pi perazi n-1-yl)-propyl am
nol - pyrimdi n-4- 556(35Cl),
yl } - b&sizoleljethtd 6 prreii-cBery-PifetHmpih)lpiBragiy-¢ lyDiepxyemino batinidintd-yl} -
rbérIZ(L[HfMo &-@S/lﬁlgtﬁyl)@@((p?ﬂ%g& trlﬂll&pacetate the following compounds are synthesized
1-Benz %a 0 tr1(trlﬂ - ch| or. 2-[ 3- (4-net hyl pi perazin-1-yl ) -
BropyITatih el dor

pg m di n-4-yl }-benzo[ b] t h| ophen 6-yl et hyl) - ur e (HS+xmz
r£% |

r£¥ | uoroacet af a RRR( ’217 [M(free E)Sase)+H]
118()2 | ;klgbzz?ﬁofbé 1Qphep galpéij%{nﬁogéxy E’Piﬁt?}tlrl uozgllarélefa:y‘]_ ) pr O@;ﬂ( %b

! Ib?J t"ﬁén 150142 Horo2 eraJa propylammoh 564(C1),

y J@E’@lia[nbtlﬁ e%@ﬁ{kp hblyhr}at lifordiBky | b ’nZy|sé6(3ldﬁ)

eatr|+ (25{8@‘{11&30-[3-(4&1]16&&1@@%1@@0Ej’zl)ﬁﬁr@ylammo] -pyrimidin-4- 578(5Cl),
119 2| {i55@hltdhioph--Bndidb Aet-nybpperagziu- 1- y| ) - pr opgéo%n'@l)

nol - pyiflforraedial 4%%) qgﬁl lgqm Hm?l e
Yigh- b | (F viging gl RPN iRgE o b ez y kpear,
eat r i%g%%he s THeréader “t“ ”“rrg S84(7Cl)

=2t S NN R %(4Lm%fh& Jﬁﬁfnfl}&'l Jnﬁ‘rﬁ)ﬂ-&"dq'd}ﬁw' Opy! ajtl
NEPB- PYT-bdkofH]iohen-SPikc SB Gl4-meth ryl-umen e %/94(3%)
vl 1 - beinzafadelatehi ophen- 6- vyl met hyl ) - 3- (4- net hoxy Jenzv?65 LP

reatri- 596(37Cl) trifluoroacetate WO 2007/ 092095
PCT/ US2006/ 060911 -73 Exanple 194
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[ 4- (6-Bronobenzo f blthiophen-2-yl)-5
-chloropyrimdin-2-yl] -f 3 -(4-nethyl pi perazin- |

WO gdoyomoepyl | -amne tri-hydrochloride Usi ngP€T®S2006/060911

met hod of

[ 4- (benzo[ b] t hi ophen-2-yl)-pyrimdin-2-yl]-[3-(4-nethy
| pi perazin-1-yl) 5 propyl]-amne, the title conpound
is synthesized from

4- (6- br onobenzo[ b] t hi ophen- 271 ) -2, 5-

di chl oropyrimdine and isolated as a |ight orange

sol i d. ES+(n1 z) 480 (35C1, 798rg 482 ([37C1, 79Br]
and [35Cl, "Br]) and 484E(a3TP]€1 "Br) [Mfree

b §6@ Brdrfobendofoh 21,9 o ¢ f

| perazin-1-yl)-propyl am ngjl égéﬁ[ohgg di n- 4- yI l}- benz[ bl t

hi ophen- 6-yl 2h Ry I ol i bdhn-h -one A mzc1 03"‘@V9htIUb |s1 ,
char ggang\/‘diletnﬁ odo (benZO[ |thiophen-2-yl)-pyrimidin-2-yl]-[ 3-(4-methylpiperazin-1-yl)-

[pbpylIBrive Olrribeqemouiy] it dyntipibed frorR 4-44-Yrenfbaniyl fthiogiyr-3-yHi-Bh-n - 2-

)ﬂJcﬂdch;?ym(uﬂmaﬁ& Rytdida apaargatz)}aﬁlge Loy ﬁs-+?;r/zg Pl Fes a*:ﬁr)(rjl@z ((0c1045H) and
: ng‘gg& Lau ent o pyrrolidi none

%CI f%?anM éf Blj';’r@ o +€H I % of pal |l adi um acetate

(0.010 g, 0.0040 mml) 8 mol % of Xant phos (0.050 g,

0.0080 15 mmol), 1.5 equixaablemds of cesium car bonate

reactlon IS sea e anad eat e ner mcrovvave

condition at 150 C for 15HHtit®¥, cool ed down,
filtefetrand Wherhareedrdphor- @tb@dloltemmffbhfmh@ﬁ v-Sreblgroryfifidin-2-yl}-[3-
Thﬁet@[pw@zlmylﬁmpaﬂ] athifie (S.0M3 QO LEMIIN 1 § @URN&E T PBRASEdinone (0.012 g,

Ryl ﬁ%&? 'flfaﬁ!ad%tm' al tegd &b %fé&x%%%? %g\vfgiargp]ﬁ?s 050 g, 0.0080
BB G RN O1 18 CEHBBUAE | A BITRATE b percton i
(€102 hayied @i oricroek @ kondiiGriaf ) 20 foAB iS5 Eibled dumd, MBd and then
Qv?’d (g;f;ltgd t([ fM'ﬁl'_ﬂ a re(?(g "Mg’ LG n;dllgﬁal g?tl!;o (9&& t(prt:verse phase urification, elutmg with
%(()) g/ é’? Clgfzﬂ) 891?% %Hﬁ{%ﬂ} in (rvater using X& e?ra cao ulmrr11 t(:)l' p (}e the tlt?ep (%mpound asa

anedbPitP 83 lsA% Grel] FS+Hoyprdl (°di md 28767@), MrHe f ol | owi ng
conmpounds are synthesized and isolated as the free

base. ULYI% tl(e%%t))d qdl ﬁS %?ﬁ()ro m%létﬂgpl%aﬁn 1 ’)lfg gropylammo] -pyrimidin-4-yl1}-

Cycl opr opanecar boxy
("‘21Z s ht‘)Pﬂe’EiF B @“Plghn(%’“ﬁﬁle WP%?%@I’P%’E‘?% arq sypihopized gmig RIS EFpYhe free
rbctse)pyl am no] pyrl m di n-4-yl }

- oen_ol bithiophen-6- y| J=am de 487(37CI) MS (ES+) m/
Peperi di ne-4-car boxyl i @odgohueh [M-+H]

( 59 { beghbopagecaboxBic add (ABt-dtyokop-[Pesr-adhymipdraztl-1-y1)- 528 ( 3F&LYCD),
1 '? propylamino]-pyrimidin-4-yl}-benzo[b]thiophen-6-yl)-amide 487¢7C1)

PT OPY bipmtinO]-caPy i T B (D54 niyh b T P@ZG R ORHEN- b YT5hs(ad,
i &8 BioyBOno]Glymidid -y Exanqh@iodB86-y1)-amide 530(°Cl)
2-(1H 1 ndol -3-yl)-N(2-{2-[3- (4- et hyl|

i perazi n-1-yl)-propylam no] _pyrimdin-4-yl}-benzo[b]th
i ophen-6- yl)-acetam de IkanplkeMlsR, N1/ S NN N H M

\é(-?l 1%919(%-/ 3 -Q/g-%ggéz-[E-g[&éd%?og)grgz/in()l@\qgnlébvlamino] -pyrimidin-4-yl}-benzo[b]thiophen-6-

yl)-acetamide

=
H“N%N%N Q}
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-74 A mcrowave tube is charged with
[ 4- (6-bronobenzo[ b]thi ophen-2-yl)-pyrimdin-2-yl]-[3-(

wa200me92093 pi perazi n-1-yl ) -propyl]-am ne (0. 070PQr/US2006060911

mmol ), 1.5 equival ent of 2-(1Hindol-3-yl)acetam de
(0.041g, 0.24 mmol), 4 nol % of

tris(di benzylideneacetone)di pal |l adi un{0) (5.8 ng,

0.0063 nml), 8 nol% of Xantphos (7.3 ng, 0.013

mol ), 1.5 equival ent of cesf4m carbonate (77 ng, 0.24
mmol ) and acetonitrile 5 (2 nL). The reaction is

seal ed and heated under m crowave condition at 150 C

f or SAmFEdube i ghreevith dorfrirompheptoldaepherid Dipkrgpidin-2-yl]-[3-(4-
evapppatied-yh)gropyliramins [v.020 &, @k mxhdl), 1.5Tdqhigaldrel 21Hahdol-Byl)acetamide
gm %6&%& O4 h 8% %ftﬁs%d&@a%@%ea@t% bfpliG@Eh@Ns 8 Slg ‘d'bbé@ leYM) fhho1os

I n_wat er uslng

REEPYs Eo nffrr(ho 13 f“ES“’” pr SV e ¢ fﬁ?mfnlcfr\)oéat%%m% Ui ﬁﬂmla(g) agd acetonitrile
pahle. Yeldaginn s ghlpdhnd Redrgder @@V edndlion aHSH{Cnfpr2)mitlsig@ cooled
[d%nl'ﬂilterea- (ha Wei J;}Q)mtalla@to RN Of. This material is subjected to reverse phase

6 (fl an'on thm%jm%h % 9%% &{(C%I/O{O% I\/II%LfIéOHr’le\;vart]é( usPnIgE%[Sa}aerra C(;Ilunyn 1)0

@Wlﬁf‘rﬂlediﬂﬁcozimw(} % B Y26 Bt i o ptreitsgicl) FiaeerdhiMig] t he

fol |l owi ng conpounds are synt hesi zed and isolated as
the fpgg R&RGod VB - EX (4%Wﬁ&wnl1%5ﬂ0fylalﬁ%]
a

&)\6‘%%1 } 61? Een%%bg/ﬁ#l})phérs(ng acete}/ml(g tﬁ)e fol?owmg comp unAS afe): syn 51ze and 1s<11ated
bethziof bF¢ hi ophen-6-yl ) - 5- oxopyrrolidi ne-2-carboxylic

acidj{ethyl ester 2- [4-(Z2-Hydroxy-3 MS (ES+) m/=
- Esopr opyl am nopr opoxy)epperyl ] -N-(2- {2-[3 -{4 200+H]

meph (RS- per @Z3-H-Metybpergimg pytvaniiaefol-pyyordinidi- n- #- y |
- ben bﬂnw B hiprest o uorgaiding I -yarbawit ssidiedd it appl b 9mk213q

Chi G oty ’ﬂ‘lp?’ 1-4ed76 b 1 hi pphen: 2-
;iﬁ)jo Jﬁet c Eﬁgﬁra 1r1 bgw 1§1n((] fygnﬁ%}wrﬁlﬁl %%ofzi%m herh_(t) I DP en6§

propyti-am ne —A T crowave tube s charged wt
[ 4- (6- bronobenzo[ b] t hi oph% &) 5-chl oropyri m di n- 2-
yI] [3 (4- met hyI pi pera2| n- i“%% propyl] am ne (45 o,

589 PAAH ol : 2 - =21} o frf dppee DI m-1-y1)-

0. 30 mml) 2 m)I %of propyl]-amine laml

.

(st lpipgrastp- ﬂh‘?r‘{}’éill] e GFme et H’l‘ﬂ‘”&&r‘s B%thélfré g vV (Zfﬂ;ng
MiDMhola A chol&eEtigibdnrylidegeace(oBe)dita)ladiuhidie(1 17 @@ 00 WMniod, Eweth e
%gphbﬁgg @19 0%6’6@%&0171 2%%&1%1%1% oﬁzgslﬂg{ ctnlethe m% 5@4 g’mf)lg)z[nd ;c'étomtrlle

;EU F tﬁ: reactlon 18 sedle(} ang hleﬁtéd under %grovevavF congm n at 1r'3]0 ‘%Vfa H?E‘naﬁgtg %ooled

is sub
rd@veﬁ1§@d gﬁélsleevaps@ieqi L @era*b i esA 01l é]hmﬂﬂdn glatwat ipsuly @mevl @%V@rse phase
GHIENHQ 10t g MNP HECOR .an. (ll\MIﬁ-L;HUGJ ifgata usdd 8 CH @ ErFa@olumn, to give

l 1 O a (V] 011 o Vi u 3

gl%lt fx‘{fﬂ@?}i{u% 0l ¥ R ik 1%@? 1P C}"s Ls5he 399 o) E§‘ (2%)4 R g?lélsdyﬁ% d@AAi%WH]
(37C1) [MtH . 25 Exanpl e 202
N Met hyl - 3- (2- { 2- [ 3- (4- meEknyiple 202
| pRiR&I1N 121$2Yrb 1R RY kAR 0] prPYikihi O] SR dh | fenRBNEQL AL v1)-
hi ophen-6-yl)- benzam de f%nzamﬁr owave tube is charged
Wi th
[ 4- ( 6ABGBIsER? bFIeehibFhEopokenplbpyerhar 2 mymuigp-pv1j-G-¢-
4neBQApipeeiziay lypippaniazming ¢41 my |0)09prapy | 4 eqaimdiaer§41 ng, 0.092
gngiy)carba%roﬁg)ﬁeqytoﬁﬂlc %cné (Z“Pl{lg 315 mmol), 5 mol% of

yl car 8’ boroni c acid 15
195tr1p Sny%qs@m&)r)alladlum( ) (5.0 mg, 0.0046 mmol), 1. equlvalenf of NaHCO3 (10mg, 0.11

tmatob aldi2g CMSIOghe sltiph® s:p hiThepqoidin sackicd md Odated &1d@ mppgpwave condition
0. 0046 nmol ), 1.2 equivalent of NaHCG3 (10 ng, 0.11




10

15

20

25

30

mmol ) and 2:1 DMSQ H20 solution (3 nL). The reaction
is seal ed and heat ed under m crowave conditi on WD

wWQeB70292095 PCT/ US2006/ 060911 -75 at 170 C fPRCT/BS2006/060911

m nut es, cooled down, filtered through SCX col um and
washed several tine with dichloronmethane/ MeOH (1:1).
The product is then released with 0.1 M NH3 sol ution

in McOH, collected and evaporated to give a brown

oil. The oil is subjected to’reverse phase

purification, eluting with 5-95% CH3CN/ 0.01 N NHAHCO3
in water using a Cl8 Xterra colum, to give the title
EOMHEUPIdO aguiss. gealrddoy |fif s thrageis ¥ C@Ilw(lrwd W@hedww’&lwnéwm
HSHtor{rmditz)e MO ( [: MHe profuceinipdn@elcd @3 with 0.1 M NH; solution in MeOH, collected
%nd{e5apg{§tt3(n¥ Lﬂve%'bLo%n 1f]' Tfl.ge)h ts)sitiected to reverse phase Xurlflcatlon eluting with 3-95%

erazin-| é (I)) | am_no] pyrimd benzol bl t
PhEHS B LY 36‘&&&‘“ Eﬁlﬂg 4C R EYrSpA élﬁi/‘f“‘)mléfﬂma@“‘iﬁ e ygllow
sddplémsi O yok). 6t vl Bdtiiid t et raf | uor ophenol (3.5 g,
4.5 mmol) in dry DM (35 nL) is added 2- { 5
-net hyl -2-[3 - (4-met hyl pi Eeralzb& 1-yl) - propyl am no]j

-pyrim d| n 4 yl '} - benzo[ thi ophene 6 car boxyl iC
oo Methgl-29 @-(4ymethy I ppperazipniy hpropyamipn -benzel, pheng-6-carboxylic

1p{]
-

(2.4 ni. 14 mol ) , foIMmMy_ﬂL(M_N-
di met Ii]y 4. sﬁéﬁkd&gﬁ (9¥61%nq:¥ Blﬁn(ﬂtgraﬁgljop&nol % 57 14 MI))m MDIQF %5 mL) is

di c e reacti 0 n.

R S R R A LR
mprwmc hes PPt b Tram bt dimdeepy <Oy 1Tige @t mL114 ppobrighyedin4-(VA-
@fnjéthﬂlémﬂi)&fﬂl&r(mg hangmbi$i d@h&hl(ﬁ?&thﬁﬁé@ﬁrnﬁﬁi Ut fel@on is shaken for

rei.s 210
% mint es ThlS 1s Qﬁeg by araldmon %ﬁ diiso prop%/]ﬁa(r)b d]e {‘Bg ?32%]_,3 t1 1{ TH em dry

enper a suspensi’on 1's
F@@?rﬁn‘i‘@“%ﬁé‘lﬂré endilie f R ARixpuge igcmized p § Quest 4 Oy I%?Wﬂ%n e
(BrpatatBe. Miby suspesOP Opaiioled {nd thx re8n irlv)shadmdth OFYy GRVMLY,2 X 3
meﬁlorma&ra eﬁmﬂ)qsogioﬁa%@; LAy @aﬁrdry ﬂmtt@gs aﬁ:)tahme@@ Li®%d polymer-
;E%PB%‘ t ’I‘oEe%e 1 n ?tlv f 1‘8 82 ?s dod @t f3-
Bl OB U i G35 b GempFionE { TRy

@Mmmhmw)mg} (hi3dy]) DAY IPME @5 L) ang thejmixtyes ipiite glyreomy tegnperature for 3
Siburd; MRGolaton [sGQMJ ROPefad Wleed. ahe Bsir2OwdI kveh DM@ x 3 mL). The

%(mel[il%(li ﬁgaté 1§co&ée1]alta%£ tg gf‘f %ddgsgrh(?an{ a%i\i I”J:h g%L egtec(f:t(? %rsy&gse

ﬂ’Prlﬁt’%“alt “é““P?s“Eldﬁ E‘Hh?lihg’t\”@&l e o ey a‘f’IH’ém%fe%lF‘ FEE? Qg provide
Whititdronusiubj @ety@dw tadid Oevier 98 yphiadd+ (npufi9fiMetdlt | on
eluting with 10-70% CH3CN 0.0 1 N NHAHCGB in vvater

u3|n a Cl8 Xterr 0. provi

%su I% éhe m§th0 0?£ Sa m { %J [g\%l -met ]ilylpp e, @n S)nlaopy]irﬁlé}o] ?/rm?l(alj -4-yl}-
E@m[l{]ﬁfoﬁne@i@rbfxp@chPd GZ‘EOTQ@PIWW@ﬁ@hﬁ’@ﬂW ceyfipounds are synthesized and
Zml{atéedmltehgelbasa [3 (4 met hyI p| per a2| n-1-yl)- - pr opyl am no]

i UI = '-|' )II J" UCIILUL UJ l III UIJIICIIC U car UU)\yI C Egl /
(gx uor ophenyl) - am de,c.hfignd 0l | owi ng conmpounds a;m%mg]mz

sn%mt TEST AR 24 b6 REaE | A5 prbfyemhb Rerhas ey V5| (ESF]
Z | Exzo[Hopihek-adarboddticthcid (2-0viroxy-2-phenylethyl)-amide

= pyr benef hlgpheneﬁ carlq)gy:llc rhoxvlic

2206551 Met-Wsthyl-2B3HBmeUyimmstabiy- ol em/a@mn]- pYringilip-498 opy | am
ob f(@mf wgﬁ% ?f “91 )1 BHopy RRJ
L

A p_y n-4-yl}- 77550(°C)),
aéq d g ﬁB{P yrl %@mlde L 552¢7¢D
L 1\) I IaLI II J. yl)'pl U|J IaIIIIIU_]

- pyri -4- | }- b] t hi ophene- 6- car boxyl i

acid [J?ng(tkfﬁle‘[hhd' oéa i%llnetlzyl %[3)(4 glft 111eraﬁlﬁ+ alépr%@mmo] -pyrimidin- 4 -yl}-
Denfz@blopHanct6-2ibfxlic(adid (Betubrythpiypeniaez ihnfollowile cenmooPyHreasmitiroded
1% b1 5Tk d 1B Jnéthylp‘éy'éf%ﬁﬁ %@pyla@ﬁ(ﬂ%ﬁm‘?dﬁ lilyl?lbenzo[b]thlophene -6-

eSS e e

2-{5-net hyl - 2-[ 3- (4 nethylplpera2|n 1-yl) - propyl am no]
-pyrimdin-4-yl} 30 benzo[ b]thi ophene-6-carboxylic
acid (3-fluorophenyl)-am de, the foll ow ng conpounds
are synt hesi zed
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WO poorioaoel n- 4-yl } - benzo[ b] t hi ophene- 6-

from

2-{5-chl oro- 2-[ 3- (4- net hyl pi perazi n-1-yl) - propyl am noj
car boxyPCTUSI06060911
and isolated as the free base. WO 2007/ 092095

PCT/ US2006/ 060911 -76 M5 (ES+) mz Ex. Conpound M+H
207

2-{5- Chl or o- 2-[ 3- (4- net hyl pi perazi n-1-yl)-propyl anm no]
-pyrimdin-4-yl}- 522(35Cl),7enzo b thio
hene-6-carbox lic acid ridin-3- |amde 524 37Cl
2-{5-Chloro-2-[3-(4-nethyl pi perazin-1-yl)-propyl am noj

- pyr nidin 4- yI} 565 35C1 i 208 MS (ES+) m/z

67(27C1 N [M+H]

ZJ%)J h @E %b?{thln ,hBrQ% Iyé?;ﬂﬁ g‘j}j g)pé Ig@@ “pyrimidin=a- &1} i 5522%‘((33570(:11))

~

- MY 8 Ps-=pl@n &t rIaHﬁ/l WS- ANSE ;lrnyaﬂzrpﬂ}op tamrng
OV | L e SIS B S R RAbT I Pt
benzamemhmgahﬁaebﬁﬂp@mboxyl|c aci d

(fogr abr{ PChdrarBH4HnYthyéniriodan- 5 A Pr@7@hino]-pRrinddin-4-yl}- 525(°Cl),
2-{5 b‘!ﬁlo thiOPﬂiefF‘Q C?T@XYhéﬁqiﬂ,(fufﬁﬂ ﬂkrﬁt}lylharmde\” ) - propy amZHofD

_ %)Wr ( me :gygfcrgzs g_ 1) propylamlno] pyr1m1d1n 4 yl} - 5 39( dl),
0 1Qph ne -car Xy 1 :H-imidazgl-4-yl)-ethyl]-amide 541C7Cl

benz Jh n@ RIS S I e EeEe 5 f) G in&l- -4 570C°CL, °Cl),
[ 24 ( Ledndobpy & QJeB‘&Sr olx llcéctr 1orr pygﬂé ﬁmﬂﬁn &ﬁ 572(5CL, ¥'Cl),

2-{5 Chloro 2 [ 3-(4- nethylplpera2|n 1-yl) - propyl amci}’cy

-pyrimdin-4-yl}- 570(35C1, 35Cl), 211
benzol[ b] t hi ophene- 6- car bogyalrﬂp zgm d

(52 hl.or ?1 lyr Irrrr]e 3oyl ITI?E h D%amlno Dvsrlznlzd n345 %lbenzoybﬁldphen 6-y1)-

N-(2-{5- ITEt hyl - 2-[ ma_mllde tri-hydrochloride
|perazunm&mmuﬁq@mepyﬁanynn&@myﬁmﬂmdwnqﬂ@yk%ﬁm&aﬁzm&bbmmﬂ

Erm?g(h aﬂng 0. 02 %]néng %iff?%lél%g g %‘EI') %ﬁ gl%tﬁ?{nesﬁl% lghcl"d; dé) (560 %blgadded.
|T}1e agno(l ZF reflé)feﬁ%r tﬂe rﬁsoq}m%, |se)turar5ed6(p191rn]car (ﬁf‘ﬁ’ W@tl((ni]@@L)rﬁjdded
RuAABGolyanns r):movgd [j"heaes&hje ik ]mrlpgdrbly aivane pl(a& chhr)lat(gmghy (Kromasil column,
Qﬁﬁrﬂ%@%@d (f) WIIICIQM)Q% diﬁCI‘( %Q&WJ—@Hﬁﬁ "ﬂig Qﬁlqrng prddd@ is dried in a

reaction one hour

Vac um oven at Ed hours to 1ve tln title co d asab AL e ::nlj: (9 ?!& mgag%/exaeld) ES+

urated so I am’carbonat e Sofrut't 61
én@4$HéW@er@ﬁﬂ is renoved. The reS|due is purlfled by
reverse phase chromatography (Kronasil colum,
eluting with 95% (0.03% HEl [ FR9)y 5% CH3CN to 100%
CHBCN The.resultlng.product4|§ d{ledlln a 10 vacuum21

as a bromn solid (33riidi ide ES+ (niz) 475
[ Mfr ﬁ%nr&@@@;)eﬁ"s ofp@éxﬁiiﬁl@h%arl%iﬁlc acid {3-[5-chloro-d-(4-
C
{c %?rgp)ych'rgan%gl[)%zoébitﬁlg%l [ ? )bpgrn}{rldlna P/gamﬁl‘(g[ﬂop%léamlde[(%ﬁl tmﬁi 0. 45?1mm01)
pfL 12- cith%oroetllage (éy)‘Lp il glpthan(g _(35;]1[@ mtrﬁeée]d _abiaqgﬁgfpr?ramrg P UglesiucAus 37%
SdrindldeBde ®@USPAN S DDANNin ¢ PEEnkdif Raiud reatoRxyhyidade aI6H g, 0.779

{rn?’no[) ﬁ)r 5”085 G,é mrg(éire is then concentrated under reduced pressure and subJected to
cycl opr apyl car banoyl benzo| b 'OB en- -y

-2

Prgartﬁgﬁﬂrlrc pﬁnfgﬁyn ?n Sglf.‘ﬁ %ﬂleeh(tr?%\llthr@/l 63/%%& Pﬁlﬁﬂlo}ome hﬁle 8 15% to
rrozdﬁhecmb ompetrh@hes. (3o vitl)). Bhdmasth@RD hnd6Z) (HEI) [M+#1].
treated at roomtenperature with aqueous 37%
f ormal dehyde (0.200 nmL, 3.02 nmol) in the presence of
sodium triacet oxyborohydride (165 ng, 0.779 20 mol)
for 24 hours. The m xture is then concentrated under
reduced pressure, and subjected to chromatographic
purification on silica gel, eluting wwth 2 M NH3/ MeCH
in dichloronethane: 8-15% to provide the title
conpound (40 ng, 17%yield). ESt+ (mz) 527 (35Cl) and
529 (37C1) [ M+H].
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(S)-Pyrrolidine-3-carboxylic acid

w@ 3007692003 or 0- 4- (4- cycl opr opyl car banoyl - benzof BCT/H5péIEs0911

n-2-yl)- pyrimdin-2-ylamno]_propy} -amde Y O.HH
NNH NN-< NN i SO C 5 A stirred suspension of
2-[2-(3-am nopropyl am no) - 5-chl oropyri m di n-4-yl ] -benz
o[ b] t hi ophene-4- carboxylic acid cycl opropyl anm de (500
ng, 1.24 mmol) in dichlorometfhane (30 nL) is treated

at room tenperature with

(S)-pyrrolidine-1, 3-dicarboxylic acid 1-tert-butyl

ester (333 ng, 1.55 nmol) FxPRE14di | sopropyl et hyl ami ne

( 0.(@2Qrrerkine-Tcarhoxvii®1@Id ){ 3-[5-chloro-4-(4-cyclopropylcarbamoyl-benzo[ b]thiophen-2-yl)-

L-(3- di et hyl ani nobr gpy) z%qagﬁnlag%@mgiqg i mi de

hydr ochl ori de (240 ny, nmo an

1- hydr oxybenzotri az§|7e (171 ng, 1.21 mmol) for 24
hours. The 10 mi xtu ne is thﬁn dlluted with

dlchlororrethane? mLL) filtered, & with water
(30 nL) and dieth N:(M dried to

provide (S)-3- { N N
ar bampyl benzo[ b] t hi ophen-

-[ 5-chl oro-4-(4- B
2-yl)- pyrimdin-2- yI anigno] - pr opyl car barmyl }
- pyrrol idine-1 -carboxylic aci est er g 670

90 dATed Jspersiop Pfrzé%rerfF%PPIfi?pélmBlfl")tSFffﬂg“’l?yﬁ’t‘“é}r‘ﬁ‘ﬁa|b%{tz‘é Iiggigne-4-
ngboxﬂllc 4dd ayvtwkopylannded {06 bz 026 mebIhia dighl¢rGepthade)30ing.) {5 frenget] esgoom
a&npéra&wnﬁ(@w@hw Edidob B ticTdith 1 (e b'étylmhar $30hg, 125 RAKY, SN

dnso%r%pyfe(:t'iqy amll’(lf (O'Q‘ %ZB hEnl 2%on0§,qt(£ 8 ﬁr a Ii'lng%r(ée})r ll) 5 et%Hcar%odnmlde

cte
mﬂchlrﬂpr@étzf“btﬁﬂ of fgfflqlh apcgl fgétpxybf‘élmtamlﬁg”\}wﬁ 22 Rz N7y he
Irrﬁb(tldd ic téngliiloametith aitt@irometh@re B0 UL ), tillerdd) vontiedeitiivher (30 til)@nd diethyl

M 9 1((141;4“ 0Vl(§ ég@ ¥i ?lcﬁQro 4 %Sctclgmpﬁlarb%l%%l ﬁeﬁg%ﬁloﬁﬁ&dz -y)-
501 (3/CL). [ M
(pg m1 Z 1{1 éﬁprﬁ cirbwylﬁ BWII(}HE: g&rP(a{yhc acid tert-butyl ester (670 mg, 90%). A
$8refl Hixgitvlobthip ingnfediate (p 6 nagp |- pyrhodar drdlroyttirenZoh bl it thitaiaheem
'teallem)re widOr FRAVT. 3 m)qﬂr mnz 12)ury ITEIhikGHk: s He@@denttated @0dr d@ucdd &sgﬁﬂé and
(i ecN-ed o chrqmata%r??'eﬁllc gunflcatl n on SIFJ()S geg gﬂllt[ll’g WltH?M}\ﬂg/I\PBH in dichloromethane:
g4({0 5 todpmv@? the tile Eo,gp_pw@ 46‘\6?%%23/1 Yockp- MF) 499 (*3CI) and 501 (*"Cl) [M~+H].
benzo[ b] t hi ophen-2-yl)-pvrim din-2-ylam no] - propyl }-am
ide, the title corrpound [ gxéﬁggfgey zed and isolated

eV L! !. & leegzc())ljb]ﬂgi(?ngr}:-@-vl)-

pyrimidin-2-ylamino]-propyl} -amlde

Y

OsN. H
H \N
= N
N \ /N N
S H

Cl

O

Using the method of (S)-pyrrolidine-3-carboxylic acid {3-[5-chloro-4-(4-cyclopropylcarbamoyl-
benzo[b]thiophen-2-yl)-pyrimidin-2-ylamino]-propyl}-amide, the title compound is synthesized and
isolated as the free base. ES+ (m/2) 499 (¥*Cl) and 501 (*'Cl) [M+H].
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-78 Using the nethod of
1- et hyl pi peri di ne-4-carboxylic acid-

W@ 2607892003 or 0- 4- ( 4- PCT/US2006/060911

cycl opropyl car banoyl benzo[ b] t hi ophen-2-yl)-pyrimdin-2
-yl am no] -propyl} -am de, the follow ng conpounds are
synt hesi zed and isolated as the free base. M5 (ESt)
mz Ex. Conpound [ MtH] 216

(S)-1- Met hyl pyrrolidine-3-cafboxylic acid
{3-[5-chloro-4-(4- 513(35C1),

cycl opr opyl car banoyl - benzo[ b] t hi ophen- 2- ri m di n-
2-yl ah‘fili*ﬁd%fme@i%v(f SPehyipivep¢ingfydrbaxylicgpif- éPe[SQéOFO 4
(c)oprhpyMabinyol1pyirol thibghbrRyl RoyE@idid 0 in6]-papy 1 flamide, the following
{:gln&)éldscejpel s9r(ﬂ%51z4-':a gnﬂ 1sol§tgd?’ag %{5 ge)oase

r‘\/r' pr nn\/ car nnrn\/ - hpn7nf h1 t h| nnhpn 2- \/I \- py. LM din-

2-}y| i no] 515(37C1) Rro d| - ani de 5 Exarrp e fﬁ)]’”/z

<~ 1 (Sjl"h}l't}'ilﬁﬂ/ Gidlne-s- ‘t}o?{*yl'c'fi ’o"[SP 4%4' = 3
- yll6) 8»(:1@;96 @mr;ﬁ]ll ?%&f/grf;;]ml k;Dz G- Jl'lm n-27y1aHE§1B]h0XybunZé511§%)
bl t h{ pphenewd- carboxylic acid cycl opropyl an de 'Ch

Di i_s p@v-opythetyhyldaedmebogylic 481 {BAS-chbro£84-mmol ) and 3650,
12103 anbmopkony)y) et hybplperdziin (808 g, | 3. T

mol prgﬁ'_égl fed to a stirred suspension of

ot A A—a SA=a

2-(2,5-dichloropyrimdin-4-yl)-7 10

nmet hoxybenzo[ b] t hi ophene- fxaggkBdxyl i ¢ aci d

coyslarieny. tﬁﬁHIhdl&D@m]l‘]vl)g)ropaang&] k-4 -OMhoxybenzo[5]thiophene-4-
1, 4-dioxane (25 nl)_at roomtenperature. The

resultant m xture i —?Tgélt—gaLr%’r%n&mﬁ—b th at 97 C for

2 daySlisoperylegyipined b Wds afure e -FrrRipproayl)-smethyipiperpdy (045 me,
Gl maplphrd ddéd ®0lsiiretd buspevas hid 2, MditHorde@lit-o-yigive t he

ttﬂeﬁl{)x?be?&rgmﬂ%gle a\%arl?)xyllt\? chld cgcl @Q}Qarrg& ’(1 l:i 0/@ gélnﬁlog )n dry lhlehoxane (25
rate 1S CO en ated an urif

B BB Eapera e Bl RE e Renre ot ey
Jenergtgye Qe thixtury pcfiltgrpvienty apsltheSplidag washed YithddiOUngie Ithsnﬂtlerrgmwultdhs a
déaldoongnet hame Themildd isMacddirdedadd theQestllielis puflﬁ)edgjf MEB caﬂrldge eluting

SO S Wt | D AR 3 e

E%Qﬁﬁ? :btod:] go give an additional 339 mg of the title compound asa yellow solld ES+ (m/z) 515

221Nl gtco{+113- ( 4- met hyl pi per azi n-1-yl ) propyl am no] _

pyrimdin-4-yll}-7-hydrox, by enzo[ blthio] 2hene-4- 20

carboxylic acid cyclopr opr%l am de To a solution of
ﬁmﬁ]é?]a?m n-1- yI ) - pr opyl am no]

2-{5- chloro 2-[3-(4- nethy

met hoxybenzo[ b] t hi opcla@&@héamq&rcia&wiainﬁe aci d

cyclo han

( 0. 71 n{%, 10§n‘ééj{% glorpg [{T% mgt% 1p1 hprrgﬂ)_)slammo }‘g dlau y% -7-
oiBoprspto]honbeeGrONYid F‘ildd?éclo(f@%mhij (09 meg. P Ikrypa) ancgghaggythiol
@.71The, ol Xatnoilp @ dty M1 0rohile ¢ afidod in boebriidits@Bunatfalidn e 88 8l 9.1 10nmol)
]al:ld)’C Cl"ﬂe anﬁlréqg s%g&aﬁr% qurfa{e an@ﬁetatlgd tr) @er él'lg a melﬁ:ytgcﬁ)% baﬂzgr I-B%utes

xture is cooled to roomt
gr}1 © TR (6 205! L03008! tppyratiig A of On Glﬁﬁlgl (rlﬁ A 9(? o Plé) T ?geddpfellﬂl e is
wilttdd witk tveer (10000 and Jpncgntreieds Bivoeidteriaileic] wiliyEOF el idere oiffs The
Ghiltdatd §s@6HirAd (tnnﬂlm@'&l@lﬂgwlfhidlcﬁl&r)rﬁéﬂqaﬁkfnﬁ Medfh@) 10 fol6b 110, BteRre inStitle

Q:(l)'lrrrlp'\)énlg]%daélé ivdoﬂd 61‘3@8? %/0 ylﬁq%)uﬁéft%/zi(’!ﬁﬁ P5tc| o dr?sl)?(g elggxé)%ﬁgea

a yellow solid (116 ny, 4%y| el d). ES+ (rﬂz) 501
(35C1) and 503 (37Cl) [M+H . 30 WO 2007/ 092095
PCT/ US2006/ 060911 -79
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Exanpl e 220 2- { 5-Chloro-2-[3
- (4- met hyl pi perazin-1-yl)-propyl am no] - pyri m di n-4-yl

w0 2000092005 [ b] t hi ophene-6-sul fonic acid am de HOI/ES2006/060911

suspensi on of
[5-chloro-4-(6-triisopropylsilanyl sul fanyl benzo[b]thio
phen-2-yl)-pyrimdin-2- 5
yl']-[3-(4-nethyl pi perazi n-1-yl)-propyl]-am ne (463 ng,
0.784 mmol) in acetonitrile-{%4 nlL) is added potassium
nitrate (198 ng, 1.96 nmmol) followed by the dropw se
addi tion of sul furyl chloridehéo 157 nm, 1.96 mmol).
The mixture is stirred at Frgg Wammanﬂeforl 5
hays-shlordb 2@ -nfeih}ipipeaitzin 091 -plof@nEo]-iydmids-4-y§ sipepd@ghchd¥b-sulfonic
acet one (5 nL) and a solut%ggmgg annonlun1hydrOX|de
(0.926 r Qpw se After
stirr F?fgW%?f“Sﬁn ‘éﬁr%%‘)mf ct Biprm%ﬂ{a%YH “lfa&ﬁbemﬁb]t?lgph%&@d%ﬁ@“ 2
vRE-Hinkthypigrapig-1 eR-proattaee @1 e, 484 ENCAR afeBnixilG@mirLi) added
Phgsi@h gam (@sln@yle;r@man %11&@:@ 6RO dr B REd@ N of fRurd EilERe (0.157 mL,

du ur I e el uti WLh ...
5|9§ llfn(c):lﬁ Tlhe 0 re] 1es stllrrﬁzgI R/éo %ef]@er%t g JGS }Xlilrs.‘éil{eer tgsl%tl?ndﬁle SOl.ld is
UGN A hgfovyide 6 Ly |7 rgnol) is added
coppeuNtCas fid stygls hOWC 801 hodk, (a6 (L) iy Abiddiasd tob)mixtkr&Sik extracted with
(Emﬁéb X4.°¥%lnL %%Qf%ani@- ﬁgerséld%?&or(cgh?rgt:gd)anc[ tMFclr_ludc prgfﬁa mln%ledqgl]slhga%el

R e S S AR AR S et i SN

4itl§ qompagndgig S YsBaSIo i1 2@fig, 7% vield). ES+ (m/2) 481 (*°Cl) and 483 (*'Cl) [M+H].

2-{5-net hyl - 2-[ 3- (4- net hyl pi perazi n-1-yl ) - propyl am no]

- pyrim din-4- yl}-benzo[ bfthi %Qﬂene 6-sul fonic acid

benzh dryl am de 1(315 ny, in a soI ut| on of
- pvbami a3 $0AN -0 2\

. ‘gy 1N0OPD

h our sTo al dneedrthslietntMne)fl &-009l- 23[d (4- metlfy@@mdztlreh]ﬂlep’r@tflblrh@]aﬂdnldm 4-
\eﬁ%a@qb]momnedé SR a&mw@ﬁﬁan{d@ HshQo %a)mmomﬁa sasmg ORI (37%,

ncentrate rude 20
e E b S g El it T DS DB ymlorgure o
y‘@fihi:dowh él@liﬂ@r@ine(hmﬁ i ML 1% yaueapschase EQncefirpfed ynd 4@ grudeiphopjct is
Exanplyer22 gfve be @hlc@fpomd as(a@relmts&'lMkl&ﬂlng,arvyi/ielh).eﬂgﬂfn/z) 461 [M+H].
bl t hi ophen-2-yl)-pyrimdin-2-yll-f
3- (4- et hyl - pi perazin-1-yl) 1prop ~ll-amne 25 A

stirred m xture of EXample 222

- pyr i i dl_ne ( O 14 g, O 39? @@Jaﬁme
1- ( 3 ro e 2 09, 0.78

g gtlrr&g ?urx}u%toh 1 %(ilrl] 0r0 (% a'P Lllfgsu[f n%lLefzoéb tglﬁqj.l?%q-gyl%-wrlmgme (0.14 g,
r‘?3 bmn@lh &i3- Woml)ylh“rl?leﬁyl@wléﬁotl% 87§ mmdhepg ieefhyigming Pige @L, 1.2
fnrol) B billafdUL @) in Abcalt QG Nisthedtga &1 At AIT@ 3¢ Mi@utes MAEbdi t@npeSture the
%@%Eeelmoﬁéﬂtﬁgﬁ tﬁe l&:?ldlfe %%hr%é@ b}J cﬁroBM{gjra%ﬂy%g mpcx tgei'] elutmg with 2 M

on sillica
PRI I H TR et He: oo e DB @ s 7 gied
peocun#48 €% hand 45gHICHytilow sol i d (0.11g, 58%vyiel d).

30 ES+ (m z) 448 (35Cl) and 450 (37Cl) [ M+tH . Exanpl e
223 Racem c ormale 223

2- f5 Chl or o- 2- 2 pyrrolidi nm§ % ethyllam no) - pyri mdin

- Raggmic 2 ond-By{ 2+ piwirohidin-d-wlethylapine pmiiilin-d- -Z(),Fb]thlophene 4-carboxvlic

hr onat O%‘

cycl opropyl am de 35 A nicixtwlhogo@famide

2-(2, Qn%!t&J‘JfQ'Ezoa%{Jhio%ﬂlh{hin4ﬁ}{ Qenz?[gﬂﬁogﬂeﬁé 4. &kbgglﬂced&% 4-car

boxylic aci d (yc oprop

r%“lé)ﬁ‘i"%‘/laéudf 818876 E’PH‘Q/ Fafe“b%r’r PP PW“‘”&"&% O VARR a“é‘@%%zyl
e Wyik 2, 088 tespl) {00 trikdthylgnine@Q. B Snlpr] nymodirrdll . 4-digxerte kA relminraealed
(0.12 m., 0.81 mmmol) in 1,4-dioxane (1.5 nL) in a
seal ed WD 2007/ 092095 PCT/ US2006/ 060911 -80 reaction
vessel is stirred at 90 C overnight. The reaction is
cooled to roomtenperature and partitioned between
ethyl acetate and saturated aqueous sodi um bi carbonate
solution, the organic |layer is separated,
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dried over Na2SO4, filtered and concentrated. The
crude solid is washed with ethyl acetate, dried under

WO 2000909 provi de PCT/US2006/060911

3-{2-[5-chl oro-4-(4-cycl opropyl car banoyl - benzo[ b] t hi op
hen-2-yl)-pyrimdin-2 5

yl am no] - et hyl }-pyrrolidine-1-carboxylic acid benzyl
ester as a white solid (90 ngy, 56%yield). A stirred
solution of this internedi at&-(16 ng, 0.028 nmol) in
TFA (0.5 nmL) and water (0.1 nL) is heated in a seal ed
tube at 100 C for 20 mnutes. At roomtenperature the
Afesoy Yegseliissliged PR rit tverniely) Bn eadtipas jogled telipem jegpeiiuscnfl Ragigoned
ibawere ttharehte anp &88ad adubiiO @i BicaBoRétec@htidiIhe o\s@S NG e isskixdated,
qﬁéd%@e@ 9& S@ nfgtelgd el}ﬂl L\Alﬁ%tﬁéh hﬁl@ Q’llde tsé:l)ld Qlw\ﬁs%e(ivnt@ ethﬁ Eiclégtg drled under

I‘OdUCt It further asse rougd
§ e pr@‘é?e 3 {8 Ts Aoy fff’fgprt’l?yicf“%amé’g r‘?ﬁ“&ﬂﬁﬁ‘“’%ﬂ %1 yl% B‘i“?llfhnlzo
(MinglesthylQ@@toydie} Lebybox B heid phzz) estéhAPa YIRS QLY (YBmel SeArield). A stirred
(s&l}ﬁlaf tlﬁsMﬁé?ﬂqedlame@ d. (h@mﬂiﬁs 1|i:] @gla @fS mL) and water (0.1 mL) is heated in a sealed
%ub% %]l(iﬂﬁlc E)r mu At r00¥1|te,p F% © %er:n m1r>]< e 1s c rcénWatgd an(} the rys di]ée is (%ssolved

ene-4- carboxyl I ¢ aci opr o
tippeigp P%ﬁ%?ﬁ?hwgh&écquﬁlémf B o 0 MM ol o zive e
$iyaﬁﬁp|ﬂﬁ$:|t ZadiuaiRthaissiobratze dshorgymd dihBicakddlo Staldthe tidSorfynGs a solid
Zng, $6% Gfrﬂéﬂ sy 88440 w224
enzgleb t hi g;gﬂenwé-fa | - 5- g%%zgr opyrim di n-2-yl)-(2-pi
per| di n- 4 yl -ethyl)- 373(35Cl), am ne di-hydrochloride
375( gs?r@]_k)e metRG@RT 2-[2-(3-piperazin-1 ylpropylamino) pyrimidin-4-yl]-benzo[b]thiophene-4-
(cAbdBaRZA] BHSpRp RPN Bt b SnaMEbifothidfneydiledizel drifblated

388(35C1l), 1 ro 1 -amine tri-h drochloride

| -
ﬁ)% %h 15 Exanple 226

(4- B=nzo[ bl t hi ophen 2 é{l - 5- rormpyrl i di n 2 yl) ALm/=z
h

|7

”E?h fthﬁ’ %SEL %’5 éhl UQ‘Im;)i%nel A BSeidne léh'l) "'[-Ugr;:;(a%f)ﬁm
U7s%4n 70 (E-‘ c 6/ oropyrfmidin-Z-y plperl n-4-yl-ethy ,

375(7Cl)

lﬁﬁSK @%&b@ﬁﬂldﬂh&@@ﬁﬂchﬁr%hﬁl@ﬁlf ylms%lp&azéa YIT=-13t(%- BRIy,
| pi p=y1ﬁaﬂyr)a&my&l)hy&&hlardepyI ]-am ne tri-hydrochlori de¢cy

the title conpound is synthesized from

4- benzo[ b] t hi ophen- 2-yl - SEQ;HQQ@% 2-chl oropyri m di ne
and Aol at ed as ellow solid. ES+ (mlz 2 432 (79Br)
and( dihigphen-2-y TO 1 - -(4- thl pardzin -ethyl[-aminie tri-
2-f 5- Chl or o- 2- (3 pi pera2|h1>@rﬂ,l@l%ropyl am no) - pyri mdin

-4-yl bsukg&mz&[hm dt hi e hidph 6B ithiltie-2 30 04 aRih@@perazib-1-y1)-

1[0 }%]ha}él%r Rclh erJh ﬁ the tltle com (I)ulr'llde is Fynthesm%l from 4 benzo[b]th a)phen -2-yl-5-bromo-

tzéFl?mmWPe @é tS@?ted(aE)a SQ%[%V glid- 8536 hinf QQ)(By)u ayd ‘%H 8&1 [(gegpasertH]
stirred suspension of
2-(2,5- dlchloropyrlnldln ﬁthgzpenzo[b]thlophene 4- car

bZ%Y}Lloro Z%Cmperazm-.l lepro(pylaméo B fmldm-4-\%]-benzo %Iltl.)nQD%ene -4- carboxvl.lc acid amide
artsopropyretiylrarnne (U 70 1L, 4.U 1T armry dr ous

1, 4-di oxane (8 nlL) and #l-iyeedielidecet ami de (2 nm) at
room t-enpeifiiopheipditien citbdxy1dgedver-Tiln@csict® 81 8teaat6 nfok isided t a
st‘?ire@ ﬁlégel%%n l)frﬁ (99 dlgrh(lrop%gmagh 91) @e‘ﬁzo?v?thlgf)hgng fy chon}QM Eug’d anf‘ge (0.436 g,

IS concentr at

éﬁi‘ ‘BW%R 36@ @ﬁ%@ﬂetﬁﬁmﬁ 0 78 51L 4d’é‘Fm°1)é‘1 GRRY W dt"l’ianﬁﬁs‘@-ﬁnid n
dingthilsrtonigd (Aahst ro@n Gdperauge ug(ilevrgtr(ﬂen {l" @ resultant mixture is heated in an oil

*o&tﬁlat ()54(@(}@“7 lﬁ&{@ Xt roalet@r%IQ:EaQ}ettﬁyH%D@chogceMla%d and chromato graphed on sﬂlca

ﬁel © ultmg Wlth Eﬁaﬂ%ﬂl 1 h?%oni:e%?ne 2186:‘;’} GJTO %&P %éb %grb moy enzo :Ith d)p %yl)
2G0T OO POE - PEHOUSIO0 B/ B0 £t Ao SbIEE FHe O £) i sl
di ssol ved in dichl oronmethane (40 nmL.) and MeCH (120 nl)
Wth stirring, then a small streamof HO gas is

bubbl ed through the solution for 3 mnutes. The flask

is capped with a gl ass stopper
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and the yellow solution is allowed to stir for 16
hours. After concentration, the title conpound is

wobioaiymees as a yellow solid (0.402 g, 56% yi ePci/US2006/060911

ES+(m z) 431 (35Cl) and 433 (37Cl) [M+H. 5 Exanple
228

2-f5-Chl oro-2-(2-pi peridin-4-ylethylam no)-pyrimdin-4
-yl | -benzof bl t hi ophene- 4-carboxylic acid am de A

stirred m xture of -81-
2-(2,5-dichl oropyrim din- 4 yl)-benzo[ b] t hi ophene- 4-car
boxylic acid am de (305 ng, 0.941 mmmol)

2 5 it it g0 i sl 9Ol 20 it siring. o sl
ts@daih o FLC s is@sibRd thipdeB the B tionlfoBBnitie®.IThe ladk0s @pped with a glass stopper
qﬁd tﬁ:g&[ogg&il!m%l‘i Q)ﬁlo@/g@ tg]&lr &)pl 64’19&5 rX‘ftezr cgrcc%gatlmt )nle cglnpound is obtained

%) der a nitrogen
éi hEsphHed’ op 37 P?Slﬂ)i' Fss+(%) 43rléo<FH af“‘é#ﬁércé)t[wlé] t he
m xture is concentrated in vacuo to give a crude
solid and it is subject edEJ;anp@mubsequent depr otection

e h qlc dcid amide

(
triet ﬁy‘llf&eﬂ PEE 0{56(.29'dﬁﬂ?fopdﬂlaldwﬁﬂl)(Oﬂlzﬂﬂ*%oph?ﬁé"Cﬁféwlllota%tﬁ gmide
y®b hew 9siahtiil )l 40-ainfociyl)-pib@iding- GearbdxyliOdHd Serr-biMfyL e@Er (430 mg, 1.88 mmol)

gm&g&gy@cthm%n@(a Qoz%{ibzs@%'&mn M%%H@E@m ﬁﬁl@%d ARy & iR
chl or onet hane

%mi@"/a‘m?sﬁ@reff?rég?“fso %rO%tﬁl?péfaﬁWeﬁllj “l”i’i”ée 18%’§ﬁe?‘réﬁd Brouueeve? crude
arlid anddiod Yipetedd » ateqeg et ioatediot dhgiokdss wspsgbd igdichpppmethane

$Qlnirgl fd118w£|b§3ﬁ@slub€esdwd aﬁdlMﬁQ“llm{t@QﬂdﬂL&) 9 &N fland T @ILO rm& haneat
on_.i.s treated i.n

égllooy nth)tlon 18 stlrrﬁ? %rl Zré{nkfn gxftan gn(:%t_lg:a 10 n}iljnd ?u%se?uent chironial 06raphé on sﬂlca gel

l@@?%éi"ﬁ@? 0 M Mle%ln&fc}é}?f@fl%ﬁé lgf’éhecff?ﬁ’@’égr‘f?qmgfr@&“e 5?5“6415“’@“ are
tedlegddvimi cancyr@htbdovei sSSP M ©hd is Afstledd if MdCtHr (&t thI0 Andalivtloromethane

%mwnﬁ D8ind dnll Ih€soGRIRANNG: i} @ngh;tw% ped Las & l%l 1 f&wasuspmon

i/%glanoiaég) %1%%0 T%tthm?_ﬁOXcelg%tg%ﬁs rlﬁ%-k%%veﬁ ygll véx]l- égpe c %)er tr%tlon and
2ry(ng theygitelsyrnoiing ésrobtefpad ak-yylloyv-seld iy A08 > %}/leld)pWﬂ (MZbH LHC D yipd 418
}cigenapf bl t hi ophene-4-carboxylic acid am de

di - hydrochl ori de 25 Aqueous formal dehyde (37.4% or

13.5 M 0.134 n., 1.80 mmol) is added to a stirred

sol uti on of Exdmple 229

-yI] benzo[ b]th| ophengcuflmg(gﬁm&yghbgdeac| d amde (150 -

0.3 di.chl gromet.h
5 nﬁjlueouts Of_l’l’(l)ao ﬁ}]ly{le (3 qggg_!%uér %I 0.1 %%?%}9 mmol IF alﬁeid fo a stirre o?utlon of
SUsprrsi-@mireriipe yﬁﬁhxllﬁfalﬁ‘é PYTSm%\lIl ‘I1 -Piksezotbghiephing-4 £agfox gig acid amide
M0k, @S 61 ) inTEDHK 18 mL$ang Oict1@E@ncthene Q1 5 GLb@ fook @mipdratirSto form a
thgl@ ngp%gsmw "Phg m&qm&ﬁlg\ged ‘?o%grl f(l)’”% Bgl[ngsh )fﬁjern]n)gﬁe 1(s ?%Ie&'to 124 before itis

). mxure|SS|rre
ea“id Wé%PO&F?YW%bEOW@ L\Rgr [ - oThF HBH?etlSeSH’ﬁf‘éﬁté’t Enf‘é I hour,

ttten fliovahtesloplyearm @od aén enperaffett@orncairaas ttivat Aferconciyation, the

thdm Al wl cﬁmlﬁma@&t puma&)h Bmm; gag 51&9@ oM NH3/CH3OH in

%uﬁlor%‘me ar |4(r)12(org? %]1\% the dzslrﬁf%@?thylflte product % aﬁ/ellowmh s.oll\(/lI Etlzgéee ase 1s

stehsd 1&?%3@%%06@121 ed dl&@Of@lﬂW@l@ﬁ% F@erst@ﬁt?dd’mh T%%Hfilr(%@ B fpdorm a
iyslow dingiso | Afextorcentr ol tvAca th difline aea0 dC, tHe @i com@nmitihan@ed(20
tsJ‘ﬁﬂﬁ &f%%aﬁekﬁ‘ Ed) (42 Db HE) ada Q32301 1 BasEy O @

'ow sol ution, After concentration and vacuum dryi ng
at 60 C, the title conpound is obtained as a 35 yell ow
solid (174 ng, 95%yvyield). ES+ (nz) 430 (35Cl) and
432 (37Cl) [Mfree base)+H . WD 2007/ 092095
PCT/ US2006/ 060911 -82 Exanple 230
2-f5-Met hyl - 2- ( 3- pi peridi n-4-yl propyl am no) - pyri m di n-
4-yl | - benzof bl t hi ophene-4-carboxylic acid am de (A).
Preparati on of
2- (2-chl or o-5-net hyl pyri m di n-4-yl)-benzo[ b] t hi ophene-
4-carboxylic acid [bis-(4-
met hoxyphenyl ) - met hyl ] - am de
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5 Diisopropylethylamne (1.80 nL, 10.3 nmmol) is added
to a stirred suspension of 2-(2-chloro-5-

woreaohnp92093 i m di n- 4-yl ) - benzo[ b] t hi ophene- 4- car POrRYE1006/060911

acid (3.00 g, 9.84 mml) in anhydrous dichl oronet hane
(100 nmL) at O C under nitrogen to forma solution,

then foll owed by the successive addition of

C, C bi s- (4- met hoxyphenyl ) -met hyl am ne (2.51 g, 10.3

mml ) and powdered 1H benzot-f¥azol -

1-yl oxytri s(di met hyl am no) phosphoni um

hexaf | uor ophosphate (4.56 g, 10.3 mmol ). The resultant
mxture 10 is allowed to &4wlald 0 C for 1 hour, then
at-[sneomXt@npelatiyipepflofined phieitinsd-viDieeb faptiopphdetarbpHOc 4¥ld kmide
kﬁ)ﬁ&%%%nwﬁ(zﬁﬂﬂl5mggmkhﬁﬁ§4%9b&9£ﬂﬂkﬁ£&ﬁ%m@k@%amdwm(4

mxture is stirred for anot m nut es before
PP REPET R tEE vacuum drylng at 35 C, the crude

ti t | ePoormpolghdanifs, (1.9 ng) 10.3gnnatiseiddve i 2 agredsupramios o] 2H(2tchlofd-5-
ir&thiﬂl@e glldﬂiﬂ%&o[@]ﬂﬁ(ﬁ)lﬁb% 4- caﬂ)b')[y.licf d.cﬁaido @I.84 (n%))l) in anhydrous
E ome a?] [bO ElfL 0 °C under ni dogen to, form a solutlon then followed by the succe swe

p1 per am no
o Ofk?e% o Bleb b1 S B Enider e e
9 tyl ok ruesciinmsihyhrin@phodphonium hexafluorophosphate (4.56 g, 10.3 mmol). The resultant mixture

Zs a(lg)veﬁ: mst(i)r l%' (L_?TJIT? IlJl}y lhpryaq }ol% gln&raﬁlreyt{)rk 'hgﬁéq %%Eh?]] e¥h@11 (Q)QII;}S £1&€aded in

[SIB?(ilé)Oltlgps lteﬁ%w% ﬁjgw uie ISFFBIFH)?F TnogFﬁlgléllntltis bifare Bltrat?n %fter vacuum
Yok ¥t 35 45 (h@erariitropropy i) Ol ipehtdindd a3 e tah sobid Ftliyoweg vitipout ferthiprd
to@fkaibiit yl ester (1.04 g, 4.30 nmol) and

?ﬂ&)l l%ea)g t%g){fl ZG[E Fﬁ{b’q 91(%1p1}]36£10]1‘1i}1 gl?rorglarélino)dg_yrl nEELglé lr)enzo[b]thlophene 4-

ﬁ?@?ﬁﬁéﬁdﬁ%ﬁnsphere for 3 days. After concentratlon
and suabgeduante oRB2ehsotraiOgryaphiin-4an-bsizb bld@pigad-4-carboxylic acid

eﬁllsu(ﬁ wﬂoxwhgr@n Megd. anndeqlﬂ Ghl o5 ofm%t) h?f‘ gmg)pr%{}m Algidesifsdic

JF
bt B pul e Sy iy 137l ok ey i
é@@@égéwvémaaﬂhp¢®hm®%ﬂummw%@h@r%%ﬁaﬁ@ﬂemwgﬂm@ym¢ﬁWmem
-Elﬁémeﬁ(ﬁraﬁﬂy)m silibh g1, E1eiiid i Oryie biki0onS@kid 0122Nhd d@siSd fréda@ d obtained
9 ar 501%1 I}Qeggligd is sﬁf éngé‘d in (ﬁc%ﬂl%%gﬁang(% 8?) %Eo%e(fb?/ltﬂegucce%lve addition of

I SSO
HictHFBrd h%‘PHéFﬂeTF(*é@mWL ?heé??kh“a?‘ palow sqhtin i o] fer 2hpea t\Ee
iconcqp@ativn toarelidis didsolvkd QitiNtitrinOMeQD (3frin).) dnddifhipramethane (30 mL) and the
%Mﬁ@@ﬁ§&@@mp&hﬁs%Mﬁﬂﬁﬂﬁbﬁ@Shﬁ)gﬁmﬁgﬂ&ﬁﬂkﬁa%@gmﬁ&mﬁg C

I%%n{:ei,ﬁltrate atnTS) §§un§?r (% ?1?{%?5% & %r% mmutesmh me%a ol a(r];d g(?j%oromﬁthane are

are por a
vereritied offfreagiprsibe ﬂ@ﬁe@mn isdiltgrgd a@déhee/dllogmlldtlsrﬂéewer Beug el 4 - to
ipSvitd thle toiP@hd (da@UEUNAYiedb EG (2) 41piord)de the title
conmpound (0.890 g, 100%yield). ES+ (mz) 410 [ M+H].
Exanpl e 231 30

2 {5-Meth}l-2-13-(1- nethyﬁﬁ?ﬁ@??dln 4- yI) propylan1no]

an1de dl_hydrochlorld@;¢§m@g”kmamgﬁkhod o{ ‘

syi |5Usmé the mﬁthozdlﬁ% g {{)iﬁlr(])rzo [Ej/ rﬁeﬂ‘glgr eI:erln Ie mmot] h rlml(ﬁn ép }8

é?ﬁz‘&@thaphcwré@wwlﬂ a@ “Pechiqrigq . ghe é@ﬂ‘?@l@@ﬁ@ i Sé;mhemed from 2-[5-

Sryélhill'IQSplﬁfﬁdm ﬁ-l’ylﬂﬂpﬂatrﬁrﬁ} pyrlmldm 4-yl]-benzo[ b]thiophene-4-carboxylic acid amide and

TEhAYL agﬁusv@soﬁa RL I, rifefl LY ami no) - pyr imi din- -y
benzo[ b] t hi oph ene carboxylic acid am de and 35

isolated as a yellow solid. ES+ (nlz) 424 [ Mfree

base) +H . WO 2007/ 092095 PCT/ US2006/ 060911 -83

Exanpl e 232 2- { 5-Brono-2-f 3 -(4-nethyl pi perazin- |

-yl )-propyl am nol - pyrimdin-4-yl } -benzof

bl t hi ophene-4-carboxylic acid amde tri-hydrochloride

A stirred m xture of

2- (5-brono-2-chl oropyri mdi n-4-yl)-benzo[ b] t hi ophene-4

-carboxylic acid 5

[ bi s- (4- met hoxyphenyl ) - nethyl] amde (1.02 g, 1.71

mmol ), 3-(4-nethy| plpera2|n yI) propylan1ne (O 809

o o o I | N o~
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After concentration and subsequent chromat ography on
silica gel, eluting with 2 M NH3/MeOH in

walzaheoosret hane 0-8% the internediate i s obtRCTEROES060911

a solid (1.05 g). Then the solid (380 ng, 0.531 nmol)

i s suspended in dichloronethane (20 nL), followed by

t he successive addition of triethylsilane (0.51 10 nl)
and TFA (4 nmL), the resultant yellow solution is

stirred for 7 hours. After c®ncentration and

subsequent chromatography on silica gel, eluting with

2 M NH3/MeOH i n dichloromethane 0-12% the fractions
contai ning the desired pr&teE2&re coll ected and

QoI dRdtor2e b -eidndiRIpgérize- lay))S@lpiighino T-Ieinsip]-d-d} - beSzo[pHhi G E@E-Y-Eaboxylic

wWth stirring in l\/b()—lac(l(ﬂaqudyrr)hvglggﬂogaechl or orret hane (40
m.) and the solution is freat

OH (8
m) t o fEf Riraeslspamer SR paf gy B%l?"é‘%] hlaﬂ“eft?f“ carboxylic acid
et Hramodsyberct]) dieb -0 e Lisalié mivhe - Gueledrigerds-1-y)-propylamine

S0HPE BSh ﬁmol; 81 ﬁidlk)iaeer(eadmm)os hgeite\d@t 9t7 heunfid 880 g@tﬁ«ﬁrﬁ‘osﬁlt:re toBhours.
tit

| e .
(ﬁﬁ%r SC(()) Cf\:}’l era n and su%w a r_rﬁr)aphgl dsﬂlaa %:h If;lutm Wltl‘t aﬁlzh/ 4%{ in
ﬁ‘ﬂlomf{lerﬂ@%?toégd (RF PEEDUNS pheined 2t 2 @ligd1 S O Elin Bertdrttag Gl
tn@nol) Brr@idndbe intdivBlorbindtilage (0OA Toldded(b3 Ihé suadssivO QRaiyhl o triethylsilane (0.51
E@Tan(l ﬁ"}%% m4§ 9[16 (‘GZIQ[QR }ell%gluf}(%ls s(lrrﬁrf()r 7 LMsf INGT c&@%t%)l(ﬂ?ﬂld

a
E‘% n‘.%m{c%mﬂﬁ?gfﬂ’lg opsiges e SRS T NS RMET BGtigPyiBredpy 1ot
ifgyibas pepraine g desized pioduetiyesedisfidylatdropitreterdo give agaidbBheydlid &
a@god'e(ﬂﬁih Btﬂl@nﬂ Id&)HﬂM(SrhIi) ralﬁcﬁﬂ:hlmoﬁﬁétﬁitﬁﬁ4@fm) and the solution is treated with 0.5

81?{ t%l'tlo Q r 0 %sllol‘[m Aqte Vap %n% 6fb meﬁl agéélchﬁor#‘gfar}lg th% ac%lgorus

(Sweﬂaonc%ﬁ“arﬁ% i wrteﬁi{w ljasesﬂf e PP e PR S HF B pived
ae0U (40@tLh an dithtdromeehgite €40 n(LQ &rikd gjth R NG n)L) &cconcentrated to

%folvlﬁeocﬁ)ertfapyolnﬁ&ny(l amlgn@%(ﬁad? %sg (/34D (mpaln)l 491 ¥ Br) [Mire basey+H]
di oxane m.) is heated at 25 90 C under

ni trogen at rmsphere for 14 hours. After concent ration
and subsequent chromat ogr &ptpleald silica gel, eluting
W R -225 whitdol3 /[ Me QidihiviBipdkize h Ivo bR ns ridd@ %y tHa@o[s]thiophene-4-

internedi ate i s obtai “a?o%xx%ac%n%%h&ﬁd The soI [ d [ s
suspended i n di chl or onet hane ol |

succeS8sire gt 9n- dtSFl"ft’Fryf“@fiﬁV‘IY§1bf“é<rﬁ’d‘h1°1€*B“es‘ﬁafﬁ?_xyhcéﬁéi
'ﬁiémylér@deerO g, Mvenorod S B-4-@ntinyaip) B g litkia G- legbed licragiédrr-butyl
e@f{r (0757 E Q@r&nol)ﬁdtﬁgopwﬁﬁﬁﬂﬁlﬁﬁb Qg%nZ @ml‘ﬁ@; in 1,8 @il))!aﬁ’e (5 1§L) is heated at
gg n()? uél Iar(l)ltrr]ogenuahnfoisqherer‘)ﬁr 1521 h %tfterf(ﬁqcemrﬁlgn ar(rlfl ﬁﬁ?ugﬁt chronéiﬁ)graphy on
foififatgelr qtuging wyithe MM MPOHSH Wio@@ﬁbﬁ b¥'e te fntefracdigly lyjolgined psg solid.
ahs Bt QgEaphy di@rosethdn€ 8 ng g lfolloeddud f.hﬂ@cc\fd.sﬁ/dhdatl(ﬁ\{lof triethylsilane

th{? Q_ITFA 8 IIEB Clrl]lL; ggug%giﬁ eh p\i}lut%n %Qtﬁed %097 Q)lm\é eA%pg)nJehJallo% a wet

nmpoun [ ow s O
(S(I).hd f)obtalafggTh(a géléf)treagﬁ alltlzl_%li Lj 7X@T)sorrom|gp|]umll EE feﬁc@e stl ?I eI he mixture is

midrdalottle soffid is dried before it is subject to chromatography on silica gel, eluting with 2 M NHz/MeOH
_(irP&ch%r-o{néhacam P %wé 1Be € odIBbIRY hsRiyRBH 8ill Nodmy ks RAOPYY )
ARCRNT iy

y SR [ op]nene-4-car boxylic acid nethylam de,

the foll owi ng conmpounds are synthesized fromthe
corr egﬁﬁgnld:inﬁglod of (R)-2-{5-chloro-2-[3-(2-methylpiperazin-1-yl)-propylamino]-pyrimidin-4-

%1'} (bgnzg[ﬂ hg)f)f%peyé{ (Jalm))ghé’]amé thL))lanp(g rh?qulglv tn Qéoglpgﬁg(ﬁ Gre Aslyn&\lgsfzp(pf%}{l the

(R).- - .am nop
C?Fﬁfpﬂ‘iﬂimﬁ? bzecﬁlﬁs?m@ldml“ yl)cbé?%Wp?eée ??Fbaxyi/%?“td ABide s er
andonrep)-aneld Ingicthierl-cagoxylivacifl febuti) ggeang fsoWD RIBPOFHQ 9%0@55 or
PCT/ US2006/ 060911 -84 hydrochl oride acid salt by
treating the free base with 12 N HC1(10 equival ents)
as described using the nethod of
2-{5-chl oro-2-[2-(1-net hyl pi peridi n-4-yl)-ethyl am no] -
pyrim di n-4-yl}-benzo[ b] t hi ophene-4- carboxylic acid
am de di-hydrochloride. M5 (ES+) mlz Ex. Conpound
[Mfree base)+H 234
(R)-2-{5- Met hyI 2- [3 (2 rret hyI pi peraZ| n- 1 yI) propyl a
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(R)-2-{2-[3-(2-Met hyl - pi perazi n-1-yl)-propyl am no] - pyr

w0 pdodioseods vyl } - 451 benzo b thin hene-4-car boxpdT/USBeé/ab0911

c cloro lam de 236

(R) -2-{5-Chl oro-2-[3-(2-nethyl -pi perazi n-1-yl)-propyl a
m no] - pyri m di n- 485(35Cl1),

4-yl }-benzo[ b] t hi ophene-4-carboxylic acid

cycl opropyl am de tri- 487(378t) hydrochloride

(R -2-{5-Methyl -2-[3-(2-nethyl -pi perazi n-1-yl)-propyl a
m no] - pyri m di n- 237

@y%c;lorbl@ Wﬁlwt&pﬁnw}lﬁéﬁ@ba@ vetarljbl&;—(lg] ({1 Geaypajeprs) as described using the
@y hbd 2-gP3hlosorri[aHel -thdttiypipdBim-4-ynyedhplaaid]) pyrintkin-Hyl ExarsHteioR3:8-4-
Q&oxglc a({lda,én(g’lal kgﬁrgc'hl%ﬁ(fe. 3 _'(_2’ 4- di met hyl - pi perazin- |

-\/ - DI nn\/ amnol - pyrim din-4- \/I } -henzo
MS (ES+) m/z
fgl t hi ophene 4- car box(\fl | ¢ glm d rret hyI am de [M(free base)+H]

LTyt osht }ﬁ%ﬂh}'z ér m iz imatedepmer e e _
245} (yRB‘nf B mEEC( agnicy %a@m@%{ia lap- 4= 91 hyl ani 8} -

PY3s! [RGB Y Mgthyl- Pl@f!'ﬂ&fﬂhQfl)tpl‘bb}@@ﬂﬁﬁpﬁmﬂard&altyh}oxyI c acig,
am debedioftlichhaehlcatokdie acid da@optoptldngdeconpound i s

S %ngt NP1 e ehldrg-BFr(@-Rythy2pipet@in-1-yD)-propylamino]-pyrimidin- 485(5C1)
nf b‘i ben@ @glt!awl(hzleﬁéfrWVlﬁ|a$5%w§2pmylmm9q N~ pr opy am n@iﬂc@’

i laWall A
———- s 2 {nggth '[3. (2 aﬂet’ﬁi %aerazm y) jp?;mmg%ﬁnnﬂ& ES+ ( m‘%g
473 Or@nd 4 5 ng the nethod of

2-{5-chloro-2-]2- (1 rrethyl pI perldln 4-yl') -ethyl am no] -

pyrimdin-4-yl}- benzo[b] E%?BPfgne 4- carboxylic acid
am de di - h dr ochl or| de ow ng conpounds are
) ~Chloro-?, l=-pierazin=1-vl)=propylaming]-Aycimidin-4-vlt -benzo[b]thiop
(R) -2-{2- [3 (2- met ogloy | am noj - pyr i
m di nUélngyﬂle}mekam@J{h&lhtomﬂ@lalerﬁ&hyﬂnpg@rnbm%w&maaJpqmam fa;-

%2 ﬁ%@%%{)}h%tee dc}@r%oxglacba&g ami e\’l_}ﬁ I?y ngorlﬂel\@ &fzgj}gpound 18 syn%x sized from (R)-2-

-{ghilage- P rempiplogicner byl )-pory bpinglppina iy Ay Llgiohgg-4-carboxylic
red hythypyardt Mmd dblneds ycHovbenz efblthio phenet 45 canhpawl i c

aci d net hyl am de 453 tri hydr ochl ori de 240
(R-2-{2-[3-(2, 4- | pi perazi n- K’ propyl am no] -
pyri npﬂli‘gﬁhefeé?f’(i"fzi%@lor éloT“eé‘]y{pWFrUﬁﬁ“e‘/ eehéilalﬁlé‘?]ﬁ%?i}‘i“? %yl}
aordblbiptoop@pyrdyi@niid eniderd-hydypctagdhhofollaieng 2apdpounds are synthesized
(fB}l 1 odBsp i 0102 22-[3 32y fbipa R LY hr Dy NG @ B - ¥41) - Pr op

a 0
% Eﬁﬁl\e%‘vcﬁnb" R AP RS ST BT PRI Ohene- 4- car boxyl

hene-4-

ic atid cyclopr opyl ami de 501(3701) tri-hydrothl ¥p(Ege -

(BR-_p_ g0l Q Compound [M(free base)+H]

Y 1111 iperazin- amin
- 1633 4<RQU%E D Qt%\ﬁ %eb]{g‘ é‘hy& P yl x?l A 1@&&&/9&1111(@ P42 . 453
net h,/np]y(qrg)c% enzo bc]at i ophene-4- car boxylic

agdyd| &2 2- [Gym Dlﬁktﬂmlbeaﬁh aen bl{)lbytaﬂlyﬂ}@ﬁﬁh@myQG Exanpl e
243 ( RhzoPthiphéne4-Chibogylio addt cyflopropylamide tri-hydrochloride

2 ety Cirpe Bz - Amdtbyjrieser-hyl)-giyhoinol- 990°Cl
- %;4§‘/r R4 eyl ot B RiToiereran ok caf boxyl e
mhqur%hl,m e WO 200740692095 PCFUS2006/-0609141
acte \g%g QJE 2J4JPS1 hvlp pera Zin-1 yljlpropy‘[’amlno]‘lf'J Lt
- 80 é H hlophene -4- carboxyhc acid 479
(R) - Royfi @pplla@la@m yc{m%m&r%e net hyl pi perazin-1-yl)tpropyl am

I no]-pyrimdin-4- yl}- benzo[ b] t hi ophene- 4-carboxylic
acid nmethyl am de, the tithe cpppound is synthesized

from2-(2,5-
(R)-2- {5 Chloro-2-[2-(2-methylpiperazin-1-yl)-ethylamino]-pyrimidin-4-y1} -benzo[ b Jthiophene-4-

carboxylic acid cyclopropylamide
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di chl oropyri m di n-4-yl)-benzo[ b] t hi ophene- 4-carboxylic
acid cycl opropyl am de and (R)-4-(2-am noethyl) -

w@200enpbpi per azi ne- 1- car boxyl i ¢ aci d tert-but pET/ES1006/060911

and isolated as a yellow solid. ES+ (nmz) 471 (35C1)

5 and 473 (37Cl) [M+H . Exanple 244

(R)-2-{5- Met hyl - 2-[ 2- (2- et hyl

i perazi n-1-yl)-ethylam no] _pyrimdin-4-yl}-benzo[ bl thi

ophene-4- carboxylic acid cy&opropyl ani de 10 Usi ng

t he nmet hod of

(R)-2-{5-chl oro- t hyl pi per azi n- %@ethyl am

no] - pYnatiedictodpef V‘D][?-{S 6@*&%@3@ THbSPReeL- 211 Rf%W iRl tpyrgnidin-4-
3G ibehz@ ¥ tloptphicopytbantiicheid mbthy@antide] thegitl c@RP@LINElsyhtBesized from 2-(2,5-

%ﬂ&r&@?ﬁﬂnﬁﬁq yf) %Ql%[%ﬂq&)&ene -4- carboxF/hc acid cycloprop lamlde and (R) 4 (2- ammoethyl)
chl or 0- 5- et @%(rlm di n-4- benzol b] t hi

- 4- Cal;
B &gg}lylpleeraélélf Hca&tg? 6?:9Fléeﬁmug{,ﬁst8réndd§?&tee F-%)a y%lotvgohd ES+ (m/z) 471( Ch
am 41o€CNINH]3- met hyl pi per azi ne- | - car boxylic acid
tert-butyl ester and isolated as a yellow solid. ES+
(Mz) 451 [MH. 15 Exanpl
(R -2:{5- Cnl oro- 2- 2- (2, Zgofmﬁé?%y -
| peraz=t } i y y
ophene-4- car boxyl i ch@_@@ﬁi_dam de
tri- hﬁQﬁng%hrlemgd(g @? 5]3{5 Eh%rJ ﬁ[@ (frﬁ(t,t %el@gm 1- T&ethylammo] -pytimidin-4-yl}-

e noj -
R R S S N A R L LR e
amrele-mdihyiyydido D derizd elthioptyes-4-qatbpxalicrg dpolarebyiagide and (R)-4-(2-
SYRENES B 2Ry IfiFeRbhd Rarbdxylic acid fert-butyl ester and isolated as a yellow solid. ES+ (m/2)
{4§L[W ro-2-[2-(2-nethyl -pi perazin-1-yl)-ethylam no]-p
yrimdin-4-yl } -benzo[b]thi ophene-4-carboxylic acid
cycl opropyl am de and isolated as a yellow solid. ESt
(mz) 485 (35Cl1) and 487 €E8#ptp4s] Mfree base)+H . 25

EX@UPES%h%%)GZ [(2@ - gfmethvlmoerazm 1-yD)-ethylamino]-pyrimidin-4-y1} benzo[b]thioohene-4-

[2-(2, 4- D net perazin- 1- am noJ - 5- et hy
| pyrl m di n-4-yl §* ° Lbdfc“éq PHFopiEn )LthVd“’M”‘L’md‘* boxylic acid

cycl oprieshel rraﬂw@é Zt{—’r ¢h10h>y?d|2@crmﬂmplperehntﬂswl)r¢@ylﬁlhleol meinhde4-gi-
Benl§p] B pHRROR drb§xtio(adid Erﬁaerwhypioaﬂmlhdjihamé wdbthppme tsByathasikd¥ehr()-2-

Qé’ Eh dO% ? tZQ?hé"lg%Jl élﬂﬁra@gqﬁgjﬂtﬂ% %nt]rho? B}blﬁﬂl% &EQ%%M& h&le a g’arb%xyhc

§§}?1%YH%¥§9PZI§B‘d@f afl%la(teﬁ)as azyellogzgohd ES+ (m/z) 485 Cl) and 487 (37C1) [M(free
poeml hyl - 2-[ 2- (2- met hyl pi per azi n-1-yl) - et hyl am no] - py
rimdin-4-yl}-benzo[ b]thi ophene-4-carboxylic acid

cycl opropyl am de and i sol ted 35 a yel | ow solid. ES+
(mz) 465 [Mfree base)+wE lﬁxarrple 247 (S)- 2-

4 gh CYAY 1)-ethvilas Ip Ry ft- 70

yrim d| n- 4- yI } cdﬂamlo{lcbilcbdmptmlmnen{lhvdﬁ&loﬁw boxyI| c

aCI d 6}{1%1 tl%%e@lp(ydf é‘@ Qlﬁ)rotZr [IZ (1h1¥éiiﬁy$§bt} qu4| )g)eeth%ﬂng(g p§rr1]1§dm 4-yl}-

@??fo[’zith{)@e@hﬁ BPGY I apig aride Ao BF Wl reareunyd s Fuoles B o )-2-
i {FrofaypgA-@rrdihyipiraziydl Yb-bamalobptinidopheresdb tamoxdHatoxylic

A6 HclbpRspYhidd th@lolaid L8 IRASQid0FSLAL) 465 (B bREPOUN i S
synt hesi zed from WO 2007/ 092095 PCT/ US2006/ 060911 -86
2-(2,5-dichloropyrimdin-4- yIP benzo[ b] t hi ophene- 4- car

boxyl i c acid cycl opropyl aﬁ’i‘@é’é ald (S)-4-(3-
Qpb-Q JBe aeth ZPer _ X Vi Ge@6lb thiophene-4-
tert-buty est e AL er L ARl liffePase with 12

N HC (10 equival en as_described in ,

2- { 5- UHteddeod S Rt WA i e Y ey ayradm i+
Pt elihfvpne-4ydatbory Burvzid gyl dniido plee nes-of the Etie oavoglnd & sathisiied from
am de di-hydrochloride, the title conpound is isol ated
as a yell ow



10

15

20

25

30

35

5 solid. ES+ (mz) 485 (35Cl) and 487 (37Cl) [Mfree
base) +H . Exanple 248 (S)-2- { 5-Methyl-2-f 3

WO ¢@70e20by/ | pi perazi n-1-yl)-propyl am nol - pyri m BCTUL2096/960911

- benzof bl thi ophene-4- carboxylic acid nethylam de 10

Usi ng the net hod of

(R)-2-{5-chl oro-2-[ 3- (2-net hyl pi perazi n-1-yl)-propyl am

i no] -pyrimdin-4- yl}-benzo[b]thi ophene-4-carboxylic
acid nmethylam de, the title -8npound is synthesized

from 2-(2-chl oro-

5- et hyl pyri m di n- 4- E/ benzo[ b] t hi ophene-4-carboxylic
ad- adl?%?@r%mﬂa% tHe)-berrdl? 25‘)th211¢ -¢-Suheivilin tpsteypropyagude and ()-4-(3-
ARibydpp)- pema/zplgaﬁzmk-1e:ab&3@hqah& er+-aayl ebid. exfler ity lhe BSHBE with 12N

@M(Exélgllvﬁéngpas @b%cm@%sdyrﬁj SQW01§ Ql[i ﬂ meﬁgﬂl e(n[ﬂl %l/l) é’tﬁ}ganLM ﬂlmldm 4-

}?eW%PIBF“Q eﬁa%%yhc 4id 9‘1“51 dbeéfSy‘II‘ﬁlﬁ‘i Hio “leﬁg}?ﬂ"?ﬁd githead 4 p yetlow
s@idnZof(mpl48hi Qbh@ﬁ@ L(4C) R bxgHile aci d
cycl opropyl am de Using the nethod of
(R)-2-{5-chl oro-2-[ 3- ( 2- mekdaplepisper azi n- 1-yl ) - propyl am
| QY BY R A m¥ibibarDEN 2B LR RPN ERRN A= B DO Widyfone-4-
acid nethylamde, the title coanolung I's synthesi zed
from 2- ( 2-chl oro- 20 carboxylic acid ylamide
5- met Hye-tpyneihpd of [Ar243-ghloyo-hig iz oftiy]rinkiap he reenglagiae ooy dip-4-
@1}%&1&&%]@%@%@1 QPYdyBdtid ﬁletﬂ}%l({e 31)61146 {oPpound is synthesmed from 2-(2-chloro-

e%%gyrl d}/ ) yl)?’t)enzo[tbﬂ%ppg cae})ma/ﬂc a01d m%%}'f'l%%ig&(eyand (g)l amiggropyl) -3-

(trmh%lylpemelse t mbp_ﬂyhc q;_:b(ééeﬁzﬁ)lutél e?g@ndzg)lated as a yellow solid. ES+ (m/z) 439 [M+H].
(S)-2-{5-Chloro-2-[3-(2, 4-di net hyl pi perazi n-1-yl)-prop
yl am no] _pyrimdin-4-yl}- @%QE@I t hi ophene 4-

CL:Jzir! %E-; }% |¥lg%¥ g(ﬂ 8 me lmtc)) arz qy &) -propy. ammo{ Dvnm dlcrilr40 ?}hbenzo bﬂnoohene 4-
2-{5-chl oro- 2- [2 (1- npxiylid anid pusioprefiviamide y| ) - et hyl ami no] -

pyri Mugigihedneitbdof (penz. aﬂda} 1 ﬂal(pmh@rp@mémc B0y kihiGo] @Ginddin-4-
2H]bglﬁo[9] hlog%gerép c%llB!) ? glg tnetL)h a%n&e tﬁe tﬁe co%%g&{gg/nthe‘%lzed from 2-(2-chloro-

esl z
PS“GE‘HTPQSYF%&?“F %be(l?’ iphgre gicirdis P creljpropylpidisid (@G -
yemingrira@1R3-dethplipipkrasifze rziodxplctatiil @phen esiof and &inlyadey b yelov80lid. ES+
%g/z)d6gmhppr opyl am de and isolated as a yellow solid.

S+ (mz) 499 (35C1) and 501 (37Cl) [Mfree base)+H.
Exanmpl e 251 (S)-2- {2-f 3

- (2, 4- Di net hyl pi per azi n- | Ey#iple g¥0opy| ami nol - 5- net hyl pyr
| mhdi{B-chioy L 3-© bz ipiihdinil 9 phepem A ]-BEmaRAMBOX b [E]hRBhebe-4-

cycl opropyl am de, & Lz hydr o J i @ﬂ o] ghe met hod of
2-{5-chl oro %z—grL “ethyl a
pyri nPH‘i‘gﬁhed?leﬁ?P

of2 Se?lilE’B’[zo[%( lhrf“‘é‘H Wé’ﬁéh“zt‘ yé)ffhwli}?] |p¥fm5‘&fi‘ ‘&y”‘
amzddthgphelvyictridetalicoriil ehade di-hy@rottildriiethe dlyp@uwmehd issynthesized from (5)-2-
S{y ﬂﬁdﬁeﬁb%ﬁgetﬁ}ﬁ@gﬂaﬁlsp yl?pr&?@a%@@%&@&&ﬁlﬁ) 5; -benzo[b]thiophene-4-carboxylic

ilﬁcyﬁq%r%%j/ flmlge an(? 150:1'ated asla yel#o)w solldrrE§+f}x 4 9 &° 1) and 501 Fﬁ 7%1? [r11\/l(t2i-ee

Paselhdhzo [b] t h| ophene 4- car boxyl ic aci d
cycl opropyl am de and isolated as a yellow solid. ES+

(mz) 479 [Mfree base)+|—|hxam|§%§§[pl e 252 5
(S).- 2_5-I>‘/bthll-[3_(3- thI__

t hi ophene- 4- Ao Xy i dochboriddsi ng t he
met hodsn%fthe method of 2-{5-chloro-2-[2-(1 methylplperldm 4-y1)- ethylammo] -pyrimidin-4-yl1}-

%e i[%thi)shene -4 d:arrboxzilzc aL ? ?n( %e dlngygto%h]ldp 1%60 t%e t%?e com unx 15)5361816512Fcy rom% 2-

ene-4-car
aC|d nmet hyl am de, the title conpound IS syntheS|zed
from 2-(2-chl oro-
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5-nmet hyl pyri m di n-4-yl)-benzo[ b] t hi ophene- 4-carboxylic
acid nethylam de and (S)-4-(3-am nopropyl)-2 10

woredongddper azi ne-1 - carboxylic acid tert-butyl PEFUS2006/060911

and isolated as a yellow solid. ES+ (nmlz) 439 [ MtH].

Usi ng the net hod of

(R)-2-{5-chl oro-2-[ 3- (2-net hyl pi perazi n-1-yl)-propyl am
i no] -pyrimdin-4- yl}-benzo[b]thi ophene-4-carboxylic
acid nethyl am de, the foll owfg conpounds are

synt hesi zed fromthe corresponding

2-(2-chl oropyrimdin-4-yl)-benzo[ b] t hi ophene-4-car boxy
| 9Bt -t - e ddrierigin-( - B)-ropyviaRinglery Ay B rogrzp [ pldhiophpne-4-carboxylic
ad@dybatyplGidenad iebldca kd - yBisiveblideBS+an/ - andM(8o bat)ed. as a
solid. M5 (ES+) mz Ex. Conpound [MH 253
2-{5-Chloro-2-[3-((S)- 3- methyl [ZJI perazin-1-yl)-propyl am
i noj - pyrl m d| n- 4 459(35CJJ“3ampe

Z]/-6 1 ( 3 7 Cl) | 2 5 4 N carboxylic a1 ehvlam-ld
2- { 5- %r}gqglfz m&%oi i(]& gg% ch?ororr?ﬁ |'(1é/ mghy%lep%r%m | pyl)lpré/pyl)dmlg(!] %{/J Xm(? rml

I NOJ -

y}}}berﬁté%?@mﬂlq—é}ﬁa@%%d Aetpdgntls )glgg title-cogppqupd is synthesized from 2-(2-chloro-
Gy@{hﬁp))rrlﬁw damiteh@o[BiBophene-4-carboxylic acid methylamide and (S)-4-(3-aminopropyl)-2-
Zne‘&l p@}‘JZQJ pca%o{yﬁc e{cﬁ%}t b%gl@?t&r'&é/d 1&lagg gs@%&ll@w go'h)(' E)S+ I@J}@ de [ﬁim{]

i no] - pyri m di n-4-

yl}- benzo[b]thlophene 4- carboxyllc acid

cycl opsiupieinaip e (487{-GRCL) [3-(Exalmirea 26 6y (18)py2ming] Pyrfngdin-4-
V{3 Sero[ BinwBlchyd-Ribpefiazii Redlyidlide; twf@wingmnmjmére ayam)ékmbﬁl the

b Pl
correﬁ)o?dmrg[%? éalorolp}%ﬁl% de O}g)hqerllzg[lkﬁnop 666 %%arboqulil% aﬁl)él)é d% eﬁlgﬁj)
2‘le¥“§9125|‘ﬁ1166‘rb°a2"°{-‘/20 %“f Iverpyrgicpeelal #2491 ) - et hyl ani no] -

pyrimdin-4-yl}- benzo[ b]thi ophene-4-carboxyl|c msS+) m:
alide di-hydrochl orideConthadtit| e conpound is [M+H]

syt 1%&% -Ghip-3-B 8- Sythyiiperpzig -yl hpserplpning ppranidig-4 459C°C),
A nzoLb.Jt ionhe: X'%Zrbwylmlﬁqmt S? st L4 4§103CD

ALt LR A S TR A

SQ b @ﬂc&’ﬁ% A G 3 AWy Pedabhn-1 H)bp‘fopsyﬂh%d] ofesal M T eERs 0,
base) stHbenzoPhi [Lﬁﬂ:dag Arheylivedih@dopadylamide 487(Cl)

2-{5- chI oro- 2-[2- (1- net hyl pi peridin-4-yl)-ethylam no] -
pyrimdin-4-yl}- benzo[ b]iE Qagne 4- carboxylic acid
drochl orlgl_ ) , ng corrpom)es ar e

- -1m Ipipg ot Ipyrimidin-4 nzo[b]thiophene-4-

(S) 2- {2 [3 (S-WQLM@@@MM@M@&}WI am noj - pyri
m di nUélngyﬂlehneth&ﬁiﬂ Z2.04-8] ot [0 pheng pherGard ool bGin@eithi@m-de

B0 RSB0 P B RO oo

({f fng@d Bé}s(é m_i;tlhylpq?z@?m 1-yD)-propylamino] pyrlmldm 4-yl} benzo[b]thlophene 4-carboxylic

(@S m@hy{abidCinld Gplaeds § BH¢vBsodd: dSN@tMysb pyi(pertasi+Hi. 1- yl ) - prop
yl am no] - 473(35Cl),

rimdin-4- hi o e-4-car C_ac
oty i abpd o 2 aR SO RSk G e g Sy B
{bglzf[ﬁﬂﬂ(ogle@ ‘BierexyipgFip irpderdabidigedarigd, e folayinglcerioime] aGypiggzed
ek by l:@xyipbﬂaingij:m %wksiméﬁ@gmﬁmﬁ ) mhaﬂﬁﬂéyrfér&ﬁrg%w ic
eCc C ealaeay ochioriade
?%5&@% % 1% %9%%% “?g] (?dp“d {} ﬁ%l perazin-1-yl)-prop
yl am no] -

499( 35C1) 2pyri m di n-4-yl }-benzo[ b] t hi ophene- 4- car boxyl
ic acid cycl opropyl am de 501(37Cl) tri-hydrochloride
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Exanpl e 260 2- {
5- Chl oro- 2-[ 3- (4-et hyl pi peri din-4-yl)-propyl am no] _pyr

WO pdodioseods vyl } - benzo[ bl t hi ophene- 4- car boxyl i ¢ PEIU82006/060911

cycl opropyl am de di-hydrochloride H NON NE S
2 HJO NH 5 A stirred mxture of
2-(2,5-dichloropyrimdin-4-yl)-benzo[ b]thi ophene-4-car
boxylic acid cycl opropylam de (180 ng, 0.494 mol),
4- (3 -am nopropyl)-4-ethyl piperidine- 1 -carboxylic
acid tert-butyl ester (200 ng, 0.741 nmol) and
diisopropylethylamne (128 ng, 0.988 mml) in

1, 4- :Ii oxane (3 rrL) is heat ed at 90 C under n trM@éﬁ*)m/Z
¢ By el i EM(ree base)H]

conc %&r&zﬁﬁ’%g Fca gegh%i Sl e,

chro g With 3%2 K5CH

NH3/ {3-[B-(IH- lﬁlﬂlktﬁ)ﬁﬁ.ﬁﬁﬁinﬁlﬂﬂﬁproﬂyﬁm@b]\/je 197 ng of
42831 hBhytrtirainio44H bdwasitloppicopyibeatdanoy| benzo| b] t hioph

en- 24 lbprmlﬁmlm tdihydr@bleddam nol - propyl } - 4-

e%]:—,lay Er (i nEBIG. ‘b(é%‘d%}ﬂm%ﬂ d-piomplaipelpyt d;é 2St ehg9SCl),
The | AR dFee P Soian stippdet ey aepotEet {on byc'c)
UI OO UT VI Ilg lIIC Ilbll Cl I d.l \J.t?l Ilg, U JL!:? IIIIUI ) I'T IVBU‘i

(25 nL) and di chl or onet hane (12 m_) and bubbling
anhydrous hydrogen chlori déam@15§ for 5 m nut es. The
A piderid Te - A ¢ihg-4-carboxylic
tenper ature for 2 maom&hﬁlndedm&emorl@t ed to gi ve the
title conpound as a yellow solid (184 ng, 98% vyield).
ES+ (nmfz) 498 (35C1)|an8 500 ( Cl) [Mfree base)+H|.
Exanpl e 261 2-{5- =2-[3-(4-
i peridin-4-yl)-prdpyl
I ophene- 4-car boxylic
di - hydrochl ori de Usi
2-{5-chl oro-2-[3-(4-ethyl pi per d|2nHC4 - propyl am no] -
pyri m di n 4 yl'}- benzo[ b] t hi ophene -carBoxylic aci d

.CyC| ORF %E'fr d?% @ 5 dlcbﬁgrop(})/%mld yg %énZO[H%lOBheI‘ie 4= ar%(g(% a&{

IS Sy nt es | Z e

sycoprogylagice HEGPH Bﬁ}%n?ﬁ"dr “rf3-AmPyor BhF B PET IR bsHmdic adlgfbutyl
b@f)(yZO(D 0g, aC4 ldnnnjBtaWhmeIdIEthﬂmdneﬁtm(S&g 0.988 mmol) in 1,4-dioxane (3 mL) is
@g&e@ QRbH %he)r mé’og@r]: IGI‘YIIS Qduge M rgdnnt@m;;lera% rtrQ Wdré 1§co%ﬂltgted and the crude

tert- b ester and isol at ed

a7pos e E57er) ot Vous Ol sy o e o7
26074- 09?@%0 P@'FV‘L%@@%VO@GJ@@@@[b]ﬂ?@@efgcﬂhwl@d@@%ammo] -propyl}-4-
gth{lﬁpeaﬂh@lr @1‘02}&'}/[10?&01(1 ‘ﬂert@)ﬁtﬁ)é&tcr | Thé@iedt#diate is then subject to deprotection by

s%{ng hgmajerxﬂ ( 97 qp}»ﬁé %H&PQ ld{le&ylg mp@!ﬂ@dl#ﬂ()YO!l’nlét}lanp SBE’BJ aQ(Ii t

Pbb d]?hé%r?ﬂs Bsid{oaeél c]é())/rﬂle < g‘)}(::l} le’du@oﬁilh?‘dﬁl){ fsolutlon is allowed to sit at room
2 Gawhfooy lourR HeBeoficdnttediiy leioé Peitic dinmoudd aslaellpy iy {1&ma o’
R¥tai. 'Elsd{n%@sfbdrd)-an@ﬁb] d)@ﬂ/l@ﬁ@étfaﬁ heme- 4- carboxylic acid
cycl opr opyl am de rochl oride (156 ng, 0.274 nmol)
in CH3CH (8 nL) and d| chl oronethane (8 nL) is treated
with 5 N NaOH (0.110 nlL) &xempleeth t enperature, foll owed
by- ($-bRoradlgh ¢ ic@piRfidiague aus lafhnspadistehy.gie béndd s dpHere-41lab &ylic

M 0.102 ni, 1.37 mmh)emlffie BiblhiGidS stirred

Using the method of 2-{5-chloro-2-[3-(4-ethylpiperidin-4-yl)-propylamino]-pyrimidin-4-yl}-

-4:yl}-benzo[blth
e

benzo[b]thiophene-4-carboxylic acid cyclopropylamide di-hydrochloride, the title compound is synthesized
from 2-(2,5-dichloropyrimidin-4-yl)-benzo[b]thiophene-4-carboxylic acid methylamide and 4-(3-
aminopropyl)-4-ethylpiperidine-1-carboxylic acid fert-butyl ester and isolated as a solid. ES+ (m/z) 472
(**C1) and 474 (*C1) [M(free base)+H].
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at roomtenperature for 90 mnutes. The m xture is
cooled to 0 Cthen treated with powdered sodi um 10

whorokyxes de (52 ng, 1.4 mmol). At 0 C the m xPC¥/ES1086/060911

stirred for 1 hour before it is allowed to slowy
warmup to roomtenperature over another hour. After
concentration, the crude product is subject to
chromat ographi ¢ purification on silica gel, eluting
with 2 M NH3/CH3CH i n di chl ofonet hane 4-12% to give
the free base as a yellow solid (129 ng, 92%yi el d).
The free base (104 ng, 0.203 nmol) is dissolved in
CH3OH (10 nL) and dichl oromethane (10 nlL) then treated
with 12 N HO (0.20 nmL) texdpersa yell ow 15 sol ution.
Ath { 8lcni68n ?ﬁ(qte{h@tll n%ﬁlvlglggldﬁ{ QQ/H ld%%b{ oﬂg/randm QQ/I}CI;enZB I'Iaﬁnophene 4-
title conpound 'S obt al ned as d.yel I'ow saolid

99% yi el d). ES+¢ 4 € Ll 37C1)
[ M f r éetirsdbiisatdf 2-{ FouRrpH&(428BlpReridfn-451)-p@hlgrel-Ruinglin-4-yl; -
‘oérﬂﬁ[@ﬂlﬁiﬂleﬂe 4 carboxyllc acid cyclopropylamlde di-hydrochloride (156 mg 0.274 mmol) in CH;OH

h eridi apyl
(ﬁ XJ dF Ig)l]Q than n(8 mLyls t}eatgc{)wﬂl)é I\g\g?ﬂ(?(% 1(—:}9%(1(% at ro?rr% {] ﬁg)/el‘ra}/ure %llowed
&y thﬁ%ﬂélflwﬁ%qopsd@‘m%hﬁ]@ (3t7 ﬁé Olhléts %é I(Bme 1.37 mmol). The mixture is stirred
2er§dnr ehenue 2 9 Bim(ied - Bie jrlurd is dwBitdy O [l (@ trbathi Witdpoyrlicked prdap

Y)l)r@({ﬂhﬂi@ 52 rll4mngl) r]%té‘“C the leture is stlrred for 1 hour before it is allowed to slowly
benzo ‘%ﬂm hene- car OXC)(g C i d
“8 pHe Y& O‘(ﬁ a“ﬂ’i??ﬁ POEH o :H ratt"ﬂ é et“‘l“ik’l PEIEHTIBIEA Y
|c§0ma§yﬁplh:@glpfg:@@n $1rsihipq gel, eluting with 2 M NH3/CH;0H in dichloromethane 4-12%, to
2iv e GbQE Q2 el solidc1 81 iy b0 & | ﬂlte Recbasy (1)4 14, 0. er@rﬁﬁb m]ssolved

pry(.lgFLHi{Q éﬁanXdllhhoroa;} %ZOFIQM h I:?re 1t1él'][29\?1[1 ?@%l L?to rr|a ?;vllow

oride an ated as a

§‘8‘F‘1°%I Alfrggneonty at("ﬁf“f)“%%‘ﬁ"%@?@ffc éﬁ&‘lﬂ%@pocl@?@)amf fF@‘éN solid
hias ey, obf yielBx asmine) 264’ (Raged € Cl) [M(free base)+H].
2-f5- Met hyl - 2- ( 3- pi peri di n- 3-yl propyl ani no) - pyri m di n-
4-yl | - benzof bl t hi ophene- 4- carlb%yl ic acid

xture of.

cycl opr opyl am de 30 A stl P’r‘ag‘a

4 car boxyl ic aci darb&cwwa&@xwmhﬁiauld@dn(c&o&ﬁ g, 1.5
mml ) Usn{g%%%e&lod (1f -{5 chloro 2- [3 ~(4- ethyf 1- methyg) &)erldlm -4-y1)- propgammo] -pyrimidin-4-

am nopro pe I ne
tyg r(bf:nzﬂ@thippheneeégcta@?xy chlg gfc]gprorglagld?ﬁfﬁy(y‘oc]é e, the title compound is
dynthesdrpd oy Btchiyb-aiii-Aeth(Bpedidin-gryD)-Brofylammp] pyrithidin-4-yl} -
%er&o[g{hgfﬁ@&el c(lrzoxmm)amh &etﬂ@aﬂ{c@ Q1 I@ﬁrochl%q)de Q}ld%%(ﬁ as@ yé’]lb\tv (Ray-+

fter concentration and
EL@Q%D glﬁﬁnd %)g[{v}g gaﬁﬂylf\on silica gel, eluting with
2 M NH3/ MeCOH | n di chI or onet hane 1-10% t he
internediate is obtained asmples@l i d. 35 The solid is
SUSRENYISHNLdL1 9kscmeg&@m&b@ﬁgm&%vmnam 4 wwn%%omm UREhoxvlic
successive addition of trlethylsilane and.
TFA (3 nL), the resul t asdplopinylgmide it | on | s stl rred
for 16 siedmsureAf -@rchlgonoehtipyanidon-y&-bwet[blthdolehah-dagoxylic acid

Qmoﬁﬂoﬂfa%ide OtSO lgsl Stn[n%ﬁtrgcgmlm tSthmgm&‘oﬂyl) Qﬁkrldl\ﬁé f- nirboxyhc acid fert-butyl
|
FIT 1R ad N Do oB b b e ol L Btk e

91 wdgr gm‘@}gpn@&noﬁé@r@fo@S hpurs. S\ﬁgramc%lgitt@aantl gytbsequent chromatography on
GiEaQepd@iay vafa b Wi 1/ N&OHI iiCachg®hnethadé ULoage idednladide iMbbtained as a solid.

N@ol@@%&%rﬂed 19311&1&%%19&? FS I?rgf)] ?ollawged %9 tt{g SUECQSSlgé aﬁiﬁn tn Iaﬁtrlétﬂyhlla%e

conpaou oW SO

(}ﬁO L) %]gaFA T N}#ﬁ]the regultg& éerl}.bxy ¥ uﬁ%qss s%%lé(ﬁ.ll ?:hours After concentratlon a wet
2011{1 S-ONEﬁddy]t is EeaEeg W(tlﬂ_l Nr@pﬁth sonication, until pH reaches 12. The mixture is filtered
i peridin-3-yl)-propylam no] _pyrimdin-4-yll}-benzo[blt

hi ophene- 4- carboxylic acid cycl opropyl am de

di - hydrochl ori de Using the nethod of

2-{5-chl oro-2-[2-(1-net hyl pi peridi n-4-yl)-ethyl am no] -
pyrimdin-4-yl}- benzo[ b]thi ophene-4-carboxylic acid

am de di-hydrochloride, the title conpound is

synt hesi zed from 10 racem c

2- [5 nethyl 2 (3 plperldln 3 yI propylanino)-pyrinidin
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acid cycl opropyl am de and isolated as a yell ow solid.
ES+ (mz) 464 [Mfree base)+H]. Exanple 266 Racem c

wWQ2¢o302bdr o- 2- [ 3- (2-i soprop PCT/US2006/060911

| pi perazi n-1-yl)-propyl am no] _pyrimdin-4-yll}-benzo[b

| t hi o] 2hene- 15 4-carboxylic acid cycl opropyl am de

Usi ng the nmethod of rcemc

2-[ 5- net hyl - 2- ( 3- pi peri di n- 3-yl propyl ani no) - pyri m di n-
4-yl]- benzo[ b]thi ophene-4-cdrboxylic acid

cycl opropylam de, the title conpound is synthesized
from2-(2,5- . o |
@Rk selidoysiied befodiit ip-sabiegied o peirRhy 1l sHigrasheuting gy 206G R/ YIROH in
dehlcorcytahea pL@Op Y gviaihd etleattbotid @EiFielowhel{dBH60 mg, 25% yield). ES+ (m/z) 450
aifimopr opyl ) - 3-i sopr opyl pi per azi ne- 1- car boxylic acid
tert-butyl ester and isolated as a solid. ESt+ (nfz)

20 513 (35Cl1) and 515 (37Cl) [M+H]. Exanple 267

Racem ¢ Example 265

2Rr4coniEN | 0V @ny 2531 ﬁlawl&déﬁtf rom méovlmelm W Riiddes-AZ bddzo pitibphene-4-
pr opyl ami nol - pyrj i di 0 d: | -

benzohblthlo phe y

tri - Hyertsenivetdf dé>-2hrodslPh fttfrﬁf@lpﬁéitnﬁ‘ové) cgpylamino]-pyrimidin-4-yl}-
BenpGb]0lobloticar@rbfxPtic(adid mBgcyhygiopiitidclihatiid-eyrbppune tshynthasvid o
9&6&1‘115@ glnﬁfhél Zy(!Z })1 enﬁﬁ@%&[r@;}d%ﬁh&% %G&ﬁ-ﬂ?l?—?cﬁg%]yl!)ﬂh&le-@-galﬂgxyhc
gg}ﬁlﬁyﬁlgg(ip%lé% (glrsﬂla(t)errd Igs aé/ﬂ.io(\svrgohdt E +I (2/2)C4gm?geggasé)§H].
2-{5-chloro-2-[3-(2-isopropyl -pi perazin-1-yl)-propyl am
i no] -pyrimdin-4-yl}- benzghabkb%ophene 4- carboxylic

a,ld. I ‘Itnlde andl
dceinic 2- 75 =2-15-(72150D L

0
4-carb0xvhc acid cyclopropylamide

30 Exanple 268
2- 15- GhheoticoacBed o2 ranmpiic Ry b-auath O €-Hyckicunrs -plorp pyfntnb ey dhnitiin 4-y i

]berl%ﬂﬁq%}mletﬂa@@@l%ﬁﬁa (%/clgﬁg];p%]ﬁé lhg tltﬁgbrgpound is synthesmed from 2- (2 5-

0
e At S ARt e R R O
b@myﬁm@)h@%ﬁmﬂEW%y@¢b@ﬂ@@v¢@#ﬂﬁ@ww¢®€amgwh@d@2 s Sy (m/2)
(:2r@aon maetshydy pvat hyl carbam ¢ acid tert-butyl ester
(486 ng, 2.79 mmol) and diisopropylethylam ne (432
ng, 3.34 mol) in 1,4-dioxane (4 nL) is heated at 95 C
under nltrogen for 18 hoﬁi“‘?ple V roon1tenperature t he

iemic2g5-6 e iy [ ® - 1) -pyrsni Al -
20|07/ 0920%511za§‘t¥éou§2€0@§!b9@9&m cvcro%vﬁmrd?mw&ﬁ@miaed on
SI BIS&)%Sl%ethe rrlaet\?/%(iJ 5?%%1 Oﬁ{‘[OE meﬁ y H_)erldml 4Cyr5 el gflgrglgo pyrlmeldm 4-yl}-
@W¢[@E}P@‘EVFW%W?|1 ar@éﬂrﬂz@[dwww%ﬁh@h c@upgynyl is sxpEpsTEEF o
2acyphi@ayi sn@ibro@thplisopropyehiptyali6-asy 1y gudhyCaman6 j-Frrithi@in 4=y whagb[ ] thiophene-4-
%a%o?{]hc @C?’dc@ $p9%%ﬂ 1é]éja§d 13;91 ted Zs%%l%lv?(lhg)E‘S+ sz‘? 527%(}%{&@%?] tC%

en sub j ec eprotection by dissolving this
mdtiE s i 415 ny, o. 827 mml) in I\/ECH (12 nL) and
bubbl i ng anhydrous HCO gas for 5 minutes. The hot, 5
yellow solution is all oweds@icShst at roon1tenperature

for2 SHJE&Eanﬁen co%qenttated tgl . f_‘?e Ilh|‘J

(m z) 402 (35C1) andlﬁﬂmmﬁgﬁﬁi¥ﬂgwﬁhﬂée base)+w
Exan'ph@tlr%ﬁﬂlxﬁre 0{2 G5 @&hl&b@rlﬂrﬂ{n@ -yl)-benzo[b]thiophene-4- carboxyhc acid
c&cﬂ)gmanlyde Pl'()tp £ @%é Igm(;ll') &lalqm ?&hgﬂ-}{q tﬁ}%aﬁ%l@-&)ﬁ érmu égterzlﬂi%lml 2.79

hene- 4- car box aci d hy razid
rlﬁn}?{) ﬁt}déhlsalfropylethylamme (432 mg, 3.34 mmol 1r1 1 4 dloxane (4 mL) is heated at 95 °C under

2itrpgsn hl3dp@s. 2t foBm (ehpampird1id moktpe is ampantraled yridhegrudgpyddecnis No|
-pyrimdin-4-yl}- benzo[ b]thi ophene-4-carboxylic acid
tri-hydrochloride (425 ng, 0.960 mmol),

tert-butyl carbazate (398 ngy,
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3.01 mmol ), diisopropylethylamne (0.500 nL, 2.87
mol ), (benzotriazol - 1-

wWQ b@29y20v3 s( di net hyl am no) phosphoni um PCT/US2006/060911

hexaf | uor ophosphate (510 ng, 1.15 mol), and lithium
chloride 15 (498 ng, 11.7 mmol) in DMF (6 nL) is

heated at 50 C for 20 hours. After cooling to room
tenperature, the solvent is renoved and the residue

is subjected to chromatograpby on silica gel, eluting
with 2.0 M NH3/MeOH) in dichloronethane 0-10% to

give N -(2-{5-chloro-2-[3-(4-nethyl EI perazin-1-yl)-
ﬁ?ng@pﬁech@]smwpli Hyipg \ﬁm@%c}m dichloromethane 0-35%, to give {2-[5-chloro-4-(4-
-cbﬁ)ﬁﬂ@)[lohr})irﬂb&l@ﬂhﬁ{ﬁ]ﬂnoﬂheﬁﬁ&b@ﬁl}ﬂ@mhydﬁuﬂ@ tREaaHyicGcid rert-butyl
%&ér gs tf(%ﬁlt@ 1@ Hl%y7|5% ?1§ﬁl)efhe 11&6%6111&@& ’the§ %%%CYCId %‘ol dg;)rotecg&)l b

g\dlssolvmg this
stirred solutio his internedi ate

ST <4H%P%r%|%7€§“°HL)MeO§‘ (PrdA g 4UaREng ﬁnhidf‘ds RFI gg%ff 3BV ) The ot
trilen stheigt iedlowdd (/@ aCeonTibyepegigle Yoe A houisghee yapotraged ectiva thd tittche
Ic8t8okhd @ o ySiloRUWELd{IE AHGH, RelMars @) 40 0aPend4 BTN (Gt Blde)+H].
that is pre-eluted with nethanol. The product is

eluted fromthe colum with 20% (2.0 M NH3/ MeOH)/80%

Et OAC soI uti on. After con@éﬁ“f{f’lﬁé@l on, the resi due is

[ nJ ect ed ont 0 a th era Clﬁldm a?a%é at [ ve rever sephase

col um, el uti tonitrile/water with
ammoni I € 5?%81#5‘{2 [3 i‘{ “glilppgraZiny aZl g) PP H%“mlgm elh
downddihivphaes-4rrdekuictacig gy dpplopdsi(42P ped-S¢tiongpvie -butsécabizptg @98 me,
G ONRALN) dhisdSopAetBy®ndid ((sdBmO, 2XYmmd Vavy-etigdd.1- ES+ (m z) 460

%I%iyé{ %\ﬂer% (%/ a?fl%z pl%?z%&ll)m heia%g)r}_aﬂﬁhoap%)&e m ng, ?150 mmo(P) and lithium chloride

EPRPRdhT ﬁle?llw lalﬂr*fhaa“‘fhm]” Helz 0[BT RS SPErde B SRRERC:
Yeis@veat@d removiphd i resiviciesubliecidd yoadhrogdud gopliyae sikka 8dl,ielutirg Ghith 2.0 M
ﬁ(ngM%I% np(flchloromethane 0- 10% to give N "(2- {5 chloro-2- [3 (4-met (fllpl erazin-1-yl)-

e A U R L T R B
AAAL e, &Pfo Mlelé)t hyl ) - pi peri di ne- 1- carboxylic acid
t ert - Buhnel soBGESI this 61&8neﬂi@te (44 Bm@) 4.790m8 o)) inaumd (8 mL) is treated with 1.0 N

%Cll (% gﬁ; IQQIXIL)a?% hty75 a(;n"lﬂee soﬁ%@lz e rate§ 6ngjfhém%)ls plunlg%ugh a Varian

e ST st Bldhﬁﬂ?leﬁ&ﬁ@’foatcm Qg e sl 20%
(30 i O™ &0% gt0an ehlutidre AGer [qd]eenpan@d the tesidug is dissolved in DMSO at 100
%@fnﬁ"&@&e&ﬁhﬁp Qﬁ qu e@t&l O%fola 'XQt@ra gﬁfj prepﬁzlmué Ilexnzge Mﬂaste bohﬁtn%@mé With 10-

qb? F.]ce or(['}tglr thanlg aer(ﬁl%]m[bb g(ﬁl%%at H%ﬂio 2%1 %rjctl%ns (r‘ont‘\eluma% Iﬁ(gdﬁct arr:
rlbiOPid]ZGdé? £yl the}tmwopmuwp kg U B O% yllelri)c bt 18 IS 462 C'C)
220/ 092095 PCT/ US2006/ 060911 -92 butyl ester as a
solid (264 ng, 43%yield). The interendiate is

subj ected to deprotection by dissolving this naterial
(264 ny, O 518 mml) in I\/@@Q?p](eﬂ) m.) and bubbl i ng

anhg atisyl-HCpiperaie -4 yix ing sdin-4-Tlhie

sol uti on IS aI I ovved trg)eﬁe,jaﬁnda&hﬁggmrtdenper ature for 2

22 u rasy etln‘{e legll%r(])gf & @ ?gne&lﬁ@/g{}}}élen 4§B%nzo[églopgerrlfz{ ar%aﬁ!gc acid
[HWyliméée (ﬂlgg)é)l.ﬁpﬂn_molg 4@W%ylmndme 1-carboxylic acid tert-butyl ester (688 mg,
20 Bmbfhbyilsopop{18hyRinpe (46 Thig) 3 4t iythol il OPYibxauiel (0] r-ifidtddmi 9d PQunder
1’1141‘0 ééll lfor ?(%Qsz 91 IQJ)rL Qlln}%pdﬁlﬁnl% n@xt&@lrs Po%%}{&a'teﬁ arﬁ (Eﬂe grude proguct 1]§

| am de di - hydroch
.‘Zhrfrgat%’@’ftﬁ%/‘?n S%‘ca(gﬁl %ﬁ“b%‘?“ h(ﬂ%cd? ‘Eﬂhléfoﬁ?l%ﬁ?ﬁ ?156‘) o ﬁW? A IR +-6-
-mpthylcaft@mdye rrz[ ki orhinepivermemidin-&-alabioxiypihy 1 &-pipaifige- 1-carboxylic acid zert-
nmet hyl am de di - hydrochloride, the title conmpound is

synt hesi zed from

2- (2-chl oro-5-net hyl pyri m di n-4-yl)-benzo[ b] t hi ophene-

6- carboxylic acid dinmethylam de and 4-( 3-

am nopropyl ) - pi peridine-1-carboxylic acid tert-butyl
ester and isolated as a foam ES+ (mz) 438 [Mfree
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base) +H]. 15 Exanple 272 2-{5-Methyl-2-[2-(1-meth |y
pi peridin-4-yl)-ethylam no] _pyrimdin-4-yll}-benzo[blt

whr@pheaes 6- car box aci d nmet hyl am de Aqueous PCT/US2006/060911

formal dehyde (3 7.4%or 13.5 M 0.711 nL, 9.60 mmol)

is added to a stirred solution of

2-[ 5-net hyl - 2- (2- pi peri di n-4-yl -et hyl am no) - pyri m di n-
4-yl]-benzo[ b] t hi ophene-6-carboxylic acid 20

met hyl am de (346 ng, 0.845 nl) in CH3OH (10 nl) and

di chl oronet hane (10 nL) at roomtenperature. The
resultant m xture is stirred for 90 m nutes. After

ey sy eooPe ot Be.03 Cyiclth dheriitisigndas 1y subiqciedia feprytegion by dissolving this
pewteethns Qslis wirobh ﬁhrMbh)yI(ﬂl'Zindear@Bﬂb]llllrlg“gqhy(Bou@ﬁCH’gMbr)S néf@s. The hot,
%/Elfogv E&Qmi 9 gllo@te t(mlt QHBO%IStemp-gllgﬁre %r X L(HLFS Qhén §0n@én‘!ra@e\ﬁ€0dglvte e title

stir at roomte concentrated and
Sepewdes oog it it B %P%HF@ B% W PAOPIER B | ca gel ,
eluting with 2 M NH3/CH3CH i n di chl oromet hane 0-8% to
gi ve the t|t| e conpound asgxapietil om sh foam 25 (280
o ni 424 [ Mk

ATAIN0)-p 1md.m 4- 1]-benzolp

5 -Me 2 TET NyT P - 4-yI') - propy
-pyrlmdln A yl } -béﬁ%ﬂ@@ﬁ%ﬂ@@é‘%-carboxyllc

aci d diinetcmyethads o5 -ehthy iy dppetilneiilddglaBibo) Pgdinidn-1-Hig
@ﬂglo ene-6- carboxghc acid methylamlde di- hydrochlorlde the title compound 1s synthesized from

é[(éfﬁloﬁ(bﬁ m%lgy}_p?/rﬁ{n - g]ylzrbeng) bl]thlophene 6 cé/ ‘Loeyhp acul dlmennylamp(/le: gnd ﬁ) [ op
yjn%no;b@yikmfebﬂhthqh c@@m}ﬁe&ld te(jﬁptﬁ@ﬂty pridgsolgied ad a foam. ES+ (m/z) 438 [M(free
Gyek@pr opyl am de di -hydrochloride, the title conpound

is synthesized from

2-[5- et hyl - 2- (3- pi peri di n-4-yl - propyl am no) - pyri m di n
-4-yl ] benzo[ b] t hi ophene- 6 ?Boxyl ic aC| d

fo_am Eor (nz) 452 [_I\/(fc ee. .1 bas §9+H]

2007/ 092095 PCT/

- Met hgﬂ“e‘?s ' %T}Iy‘yrféo ‘HW p%[go 1 36 ‘I“‘)“‘qgf ﬁ‘\?‘f éorﬁ Sﬂ%ﬁd{s"lu‘“’“ of
2|zﬁ§rm1=ﬂm1 @Hernmm%m -4-31- eﬂﬂﬁ@ﬂ@éxp}fﬂmbilntﬂl]dpwé[h]ém@heea@ porypli¢ asid
aGihdartlicTes ) oaas deoidh ehydr och)) eldiddeorbdsdtag (foha.) edoR@ehperature.

%Le rgsultaﬁtl mixture 15 stj ﬁd f§r 90 mmuﬁs After being caoled to 0 °C he mlxtﬁre is trﬁ?ited W]\th

PR R o e AR AN w'ne%v%o@b@%fx&weawwed 0

amnadg)ndpmﬂaytdrem B havrsi cdi@pntrhitbrnd gubjbogto @l@m@gﬂaﬂnq p8rification on silica gel,
%M 1 %ﬁﬁ ]Z‘IQ@IIJEH@@ 1&&&@%me@£ﬂ9a% tto give the title compound as a yellowish foam

ﬁzsg f'?g}éﬁlg@[ th((ﬁ(g‘bE@%%H%ncgr%inf PZI gl(r:r: 30) pyrim din-

di met hyl am de and i sol ated as yell ow foam (307 ngy, 42%
yield). ESt+ (mz) 438 [ M Exegebase) +H . Exanple 275 10
(22{' S{I\)li_)ethw r'i‘Y i me?l.'hv _pl?f)er(d;]n 4%)1:[)';&61 lamino]-pyrimidin-4-yl}-benzo[b]thiopheng-6-carboxylic
iperidin-4-yl)-propylam nol _pyri mdin-4-yl}-benzo[blth

i ophen-6-yl)- nor ph¥iddpmeiyimdedihydrochlgside

di - hy tsicolngthpde 2-Usihivg -2 [B€t-qmet- hodhybiperidin-4-y1)-propylamino] -pyrimidin-4-

3 BtYlenc: dudos il 08 t:;lawrwygﬁfdé &ilhm&bmwd} R hmfcbmma
&%}Pg%:uﬁ(g +om 2- [a%qe%ﬂ/l ZRSSnZe(r)l %t hi Iro%@amu{lqﬁ gyr%mc? I }Qﬁl}énzolgbhl()éuilene 6-

§VWH@ gql(k(btaethyhm@?ﬁh hydrochlorlde and 1solated as yellow foam. ES+ (m/z) 452 [M(free
[b2e)¢2: chl or o- 5- met hyl pyri m di n-4-yl)-benzo[ b] t hi ophen-
6-yl ] -norphol i n-4-yl net hanone and 4-(3 15

am nopropyl ) - pi peridine-1-carboxylic acid tert-butyl
ester and isolated as yellow foam ES+ (nfz) 494
[Mfree base) +H|.
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Exanple 276 2- { 5-Methyl-2-[3 -(4-nethyl pi perazin- |
-yl)-propylam no] _pyrimdin-4-yl } -benzo

wQ biovhvophene- 4- carboxylic 20 acid met hyl am deBCT/US2006/060911

tri-hydrochloride A stirred m xture of

2- (2-chl oro-5-net hyl pyri m di n-4-yl)-benzo[ b] t hi ophene-
4-carboxylic acid nethylam de (400 ng, 1.26 mmol) and
3- (4- net hyl pi perazi n-1-yl)-propyl am ne (594 ng, 3.78
mmol) in 1,4-dioxane (6 nlL)%s heated at 95 C under a

ni trogen atnosphere for 60 hours. After concentration
and subsequent chromat ography on silica gel, eluting
with 2 M NH3/ MeOH in dichFﬁﬁ@%ﬁFhane 0-8% the free 25
bas®eMefiyl-bfpe 1 inkthii@ped Oip AU lainto v tididina g1} asnzéb Si@blietk-d-B3Bbxylic

mg, 59% vyi el d) Theacfdrd%%thp@rﬁge &390 B O- 684 rmol ) i S

di ssol ved in é and dichl or onet hane

and t H%“%@l“tﬁ?“?do‘ﬁz 7 Chb?Eszo[% S PR g ey lagipg! é%fml‘lﬁ’-”f -
arrhy dihopisneHcarbeyals afid pmi® divhydiethdnside, I titls conmound & ntnthesizedipm crude
tRBucSO Infdihi19 - (ﬁf}iﬁeﬂ@ﬁl@i@ﬁetﬂyﬂm&@%n@én i) ben@[‘bqjchlwh@ltzh Ydrboxylic acid
Elamgtg?ﬂan(lge an(ﬂ‘s‘ola‘ted as 3307 mF 450? 1el %EL §A3§ g/l(%ee brlﬁe)+\§\;;

vacuumto |ve oun
solid (311 ng, 83@6y|eld) ES+ (niz) 439 [N(free
base) +H . 30 Exanple 277 BxdbleMst h, } 1 -2-[ 2- (4- net hyl
| pes azibndo Yol m@thmsemm}-mwam]%ﬂmé&n Y benREE0IRLE )
i ophene- 4- carboxyllc .ang ¢ cl op 1llla[lnde
tri-hydrochl ori de™ FEHE oride
2- { 5- HeteielmePod @2 Ameipt-h2H pinpiapeiide-4yydtylapmelmytinidi-Ao]; -
Joéhy&{io]mOgﬁeﬂre%w)x}/hc 230 dd&amzaa{dahﬂ:ﬂghr&mia&réahélme@ﬁlb@wk tyBthesized
rom gelill X I5 m'ggy pey]],:lrtnlrdlln 4 y% %enz&l} hlc());r)ﬂer(l:I g Y1]- morp Ohl’! 1 lmethcang}lp HQ%

P?lﬂ%@@éhl?l@f%ﬂesl "R P B eridione andyrliedis iy BT Hi SO prerd
{Mdiearappxyl i ¢ acid cycl opropyl am de and 2-

(4- et hyl pi perazin- 1l-yl)-ethylam ne and isolated as a
yel l ow solid. ES+ (nf2z) 4g§T%Pg%ree base) +H . WO
2007/092095 PCT/ US2006/ 06 -94 Exanple 278 2- {

thylpiperazin-1-yl)-propylamino]-pyrimidin-4-y1}-benzo[ b]thiophene-4-carboxylic

-(4-nethy||-p|perazmad&amh&mBﬁQﬁM&ﬁnh@o] _pyrimdin-4-y

1} Y,
cyc ORStg?O%) 8pi {%Qﬁgr § g]%th}‘f‘lﬁ)li‘lg% 4 }h)%enzgtg]th%pheﬁe 4- carbmﬁllc d@md
611ethylam1de ( mg 1 26 mmol) and 3 (4 -methylpiperazin-1-yl)- propylamme (594 mg, 3.78 mmol) in
2A[dRxn3copiLpie haard 1 951°Cyhder opyoka@mimo@her e hdudi Nied copbehtza@rnd

%&Léaaegﬂh@rgﬁ%ﬂﬁly%n sﬂ%@ ckal)ﬁerlg hyGth @ﬁlNﬂgMé@ﬂI chﬁlpryrh@med)%% the free

nt nesi z
?3%58%11% tltlebcror(r)l%% 6?1 1[11% af ?ﬁo {JJF] Z d/leﬂlg 'J%h {reééas @80 mg, g 984 mmol)
yseipspob\ﬂyl g YlePld (20 ES)fane Mhio}omg@gle EZR/(HH' a@éthb@}gl@()nﬁ.kﬂlbbled with a small
Strebrdt o MBky By hs HOPEap BF BZibies 1A ek Jongafit@ ol BIBbIRIESs suPerdGIBOMESE (5 mL)
taﬁﬁheﬁ&l%th@r‘?%L%Eonﬁcgtgd I‘ilﬂ:ﬁed grgldger Iap()% @ﬁn‘ﬁ& IVQ&[?IH@ Qit/e the title compound as

react

BYEHOY AL Tg283(/‘1y“il|détWI(’f’/Z)ﬁ? g4yl ) - et hyl ani no] _p

yrimdin-4-yl} -benzo [blthiophene-4-carboxylic acid

cyclopropylan1de di - hydr oghl@kbgie Usi ng the nethods of
I 2-(3- -4- yl

0 }Ilerr;g clarbox lic

cyc | o pro py| anmi de a pgdi cvcloproovlamlde tri-hydrochloride
2- { 5- Ukl@@]ﬁeﬁh&eﬁoi@i-({immﬁft hBZ&L({DtnEIE}ﬂﬂqﬂtaﬂn 4ylybr))p'ylaﬂnﬁo] -pyrimidin-4-yl}-
BEHQ(HM h%{;ﬂe%q]-ca@? olhmlgln ﬁyﬁld Cﬁ }I‘l 1@@1@&1 Ll&] tL tlgajlaq%a](ﬁd é sy‘ﬁl@{ 9&1

ffﬁ%lizcagﬁé" FlFtFYéWE%‘ﬁlﬁ6‘0{HaeﬁZ‘gb]@VP}lﬂ??e“;ﬁ%%‘@‘a%alflﬁkfﬁd"pmpylgfglde and 2-
44 2hyipivervdret-Hdtylapinped isditpias ¢ yedar ook ybt @/za6il eMErerbhse)tH].
butyl ester and

2-(2-chl oro-5-fluoropyrimdin-4-yl)-benzo[ b]thi ophene-
4-carboxylic acid cycl opropylam de and isolated as a
yell ow solid. ES+ (nfz) 454 [ Mfree base)+H|.
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20 Cell Viability Test RPM 8226 cells (ATCC #CCL-155;
human nmultiple nyeloma cell line) are grown in RPM

wa gebd/o920exli um (G bco #11875-093) suppl ement ed MET/HSD0E660911

FBS (fetal bovine serum G bco #10082-147), 10 nM
HEPES (G bco #15630-080), 1 nM sodi um pyruvate (G bco
#11360-070), and 4.5 ng/nL glucose. HCT1 16 cells
(ATCC #CCL-247; human col on cancer cell line) are

grown in MCoy's 5A nodified25 nedi um (G bco

#16600- 082) suppl enmented with 10% FBS (G bco
#10082-147). H460 cells (ATCC #HTB- 177; human
non-small cell lung cancer line) are grown in RPM

1640 (G bco #11875-093) supphbenrented with 10 % FBS
(ZC?S kﬂﬁl@ro fZ'L 4‘30Q %ﬂqgi%%lrazmwmt)gl%lh(ﬁ D&rﬁﬂ-&g ﬁ!—g-eﬁzoﬂbﬁ]thlot]ﬂm raarboxvhc
gliobl astoma cell Tine) are grown 1n - MEMw th EarTe's
BSS+qutamne( ¢ "' Fo95= St enented with
10 % FBS tfe@ethodof 2+ #21(@@@qazm48dpropﬂa@nmrm edBemblpfifiophene-4-
M Rfic aGd H8optds1RGQ it lybibGin{dS 0} sicedfhodnd IV 18108k Aitdm 4-
%%)glrdltl)ergﬁﬁygl Ceplér;] %%§Qat%1rag'a3 }Q:?oow V\%Zlg)d) Es%ﬁ&i E\Z(gee%ﬁs(e)h qu I'E4 Methyl-
PREA Y lod)-HediEne i @ dseBe 134911108@5 f%@eﬁhloéléFﬁb*Plécﬁ%‘ﬁ% YR t h
10% FBS (G bco #10082-147), 2 mM glutam ne (Q bco
#25030- 081), and 10 g/ nmigifsibion (Sigma 1-0516). For

C? und 1Stl ng,. vr| OUS ancer C¢ ] | s are edﬁe
~MNAUOTO-4-[12~ —p1peyich Aldee -y~ 01D |15 ene-

4a carboxylic

speC| fied above f orc ide|dj-ydro¢hipri®®6- wel | pl at es
one dﬁMngmﬁdr&fhods of zt[saairmmplperﬁﬁlul ﬁpr@&l@m&d}@ﬁh&cﬁh mit-h 35
%gnszé[@&l%r%rﬁ%e ar%?xylf acl },‘/y% Qpro(ljpkigqﬁer a%(rI] E éSC fg,{?] %'\é n]ge h?lglieglldlrr]l -4-yl)-
SO H- CHSE G0 05 GRS Y CIER iy i
((ﬁa@pmgzsmsmlabmomdd edthtsged the 4@@1n1a))emy1ﬁeﬂehdu®e1&tahox|yln acid tert-
%ég;ligsté@@rldb -SRI RE ik tb'@& @]@lﬁidpﬂehpﬂca% /K;Léacid RfopbfBimide

R e R I L NG A et

Reagent, Pronega #G3580). After 1-2 hours of
incubation at 37 C, opticakedengitices at 490 nmare

measu kﬁ\ql 8 cglsﬁ fBbC%&epllf%t l}%mgn rﬁ{i’lﬁ)[e «&%{P cg’l}'ll ng) are%\{lh %%MI 1640

Spect r aVax tiron o

111@? (itsed 1By Lo pREIeRe I 40% HES (P?Hhtto}“ﬁﬂ Se%lql@o tiP¥ad &y 10
intM HIFRES &bise HIGE300R0) Al niNe Sitliug oympew (fiheo E)(WVO_&, aR04.5 rgg/mL glucose.
e p1|6fcé11§ @lTbM #@’@L@W lh@lganléﬁl)&\ﬂlcer cél 1%%( e gr\[{’v@g Mcb(ty)/s 5A modified

s TR i 2 g s et B L s e

AZ% biynamipa-siglielsleng geeqr et aje ayfwnpruRAMIL @ (Gier( 3 8754)193) supplemented
RRRSLY, BEK (Ghcdsi1008D 1415 IUSPM@ ccBY AT OE #H1E- 14 KBmpaubtlaema cell line) are

f&%[ﬁ%ﬁ\imm%’ﬁ%@sk e %@M%? Oé%?sw)p\(e%gmgdrv\?tmd }(ﬁss Gibeo

el n as bstra tions

(3
ﬁ%oél?lt &y ‘b‘ym¥ Hﬂél ésafaﬂfﬂtafntﬁlﬁ acisle (Gl ! KRB R ArfeM Eorliuﬁa)(mvate (Gibeo
colReeN)r atisoells Guophfvaidan derdidoen) aicgouwb@tREMI B0 pheohred-free media

t(@&]@%_[l@ﬁslm@ sﬁp%me%gd mmu%;egs Idbct 80gH 886 LI msne (Gibeo #25030-

rc?g}lr)n aj nin ms Nl;! Kla3I tide, 10 M ATP, 5 nM Md 2, 50
ikt 5 DTT, 4% DMBO, 1 nM Sodi um

Or t hobiartape cgins vwszswer eIy rapstio s 9R sl welpin @0Pgq comesponding

Tedii @eiféd O, for dach &8l line-iIBBPreAFiRREsloaada pridito rfA@@Et CORSe @daed with

tte%tr cBﬂqﬂE%d?Q sepéfl dﬁgrqjltg(lngéﬂtra(ar)ns in the presence of 1 ng/mL TNFa and 0.5% DMSO for 48

hours (in the case for H460, 0.5 pg/mL cycloheximide (Sigma) was also added to the media). Cell death in
each well is determined by the addition of 15 pL of the One Solution Reagent (The CellTiter 96" AQueous
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30 L 10% phosphoric acid, and the term nated reaction
mx is filtered through a phosphocel | ul ose 15 nenbr ane

wao o007eyye unused y-33P- ATP. After four washesPeu/Ub2006/060911

0. 5% phosphoric acid, radio-Iabeled products bound to
the filter are counted using a mcrobeta counter. All
exenplified conpounds are initially tested at 10
concentrations (20 Mdown to 1 nM using a 1:3 serial

di l uti on scheme on the Beckn®n Tecan serial diluter.

Cal culation is done using a software package from | DBS
(Activity Base) where an absolute |Cso val ue
rotrluipisagentTageas'SP M) At Idlowptidrddion B34 ppracapdynsitigs at 490
speeinkisead Jiy 2 detogiat eeichBloowar 2Oic&Sgy M@ ak)N hibitién oDl viability is
%%(tQ'HBLdeo g&nparls&ﬁgvhe Mtroll é@%&té}l 191‘11&0 %@nce I&Qespcgm% ds of

t he resent invention are preferable fornulated as
phar nﬁ’@@ﬂlf‘?Odéipectfﬁﬁ]ﬁéﬁaiﬂf‘}bﬁlﬁg admi ni stered by a variety
of routes. Mist preferably, such conpositions are for
oral adm nist¥diviebifity ISibitibn phar Feroelk £ Eal. Wdonposi ti ons
and processles for WBHiaring same arelMell kngqwn in 25
the art. See, e. g H@FM NGTONI THE SEPENCE AND
PRACTI CE ORF PHARI\/NWSQ% Gennaro_ et 223 _ eqs., 19th
ed., Mack Publi qhiH%}?M@w —1995)  The?donpounds of

Formula | are gpanTSIO\/ effective ovEr’ a wide dosage
range. For exanpl e, \pes, per day normally fall

wi thin the range of ab <4285 about 30 ng/ kg of
body Resikgghpe actiyipy of nyipyiieg TP s ndive ayfe apwipet|cdKipeepteipfragment(-
tLReERIWwBRHD s MED- )tdlS}Ee(ﬁf'leHEB fbiein EsARGEraFAN Rt (3@ L) are

gthr@eﬁ b}atgeeag.&l@otn%f thegi OM\%%JHI% (tli cQ&cQﬁgnog a%ﬁﬁangf Ih&:rL Lcul%r%{i ?%’om

oses OUt causi n
i d=Ted oY fo’éﬁ‘?dmnufehlé Fhéfeﬁﬁn%“ rf“h gy %%gﬁ@“%{ea]r‘?g@ A8 Fo MgClz’
IS e TetdClpdl 7151 7 DI Ra%Joive! oM Sbdien Orivendaicdrd M B-any
\Q@yeroplllotsphm I0 |01 MQH%QQ 170() Ot%%pygﬁ) ﬂ(ﬁﬂ a%g O[Q@JUQ[@ QI@ gellmmafeg @y J&@tlon of

e{O§A) goesP oac a01d afl(!j the te %ted reactlon amx 18 fﬁterncptgrﬁl%g a %os&)ﬁocellu%se

tn‘ﬁ@brﬁqe ¢phigmogf unpifacy- rPeNé*\/ aier f@r W@@W%W@@O Spfiomﬂqsidiaﬁglabql?é
oadis béubdo the filkeart doaadded,g ah@bahesen. Al auhmfi@icompounds are initially

%egtga 4 iOSC%IEC@I}-tIJaIQ)HS’ (2(; ]HE do@vﬁ toq%l\/l) Esgqu ‘P §l %Qal QﬁungnosﬁEBéJ&?ﬁé Beckman Tecan

adm ni stered, the age, wel response

atey d%}‘ﬂ‘?iu(éarlcu‘ﬁ%f’t“ ﬂsélﬂ”ce u“%r?d"fi“ﬁré p%“?@%ﬁfqnt IPBBS‘AC?‘F%BﬁQtWh‘éWP' agolute
3§smpiue tren-linyr2@0i¢H) 632095 d PEEMIS20 OG0B ddailed 1QPw. N
Caim 1 A conpound of Formula I: H N-(CH) - R4 N~

—A—5— N S—RZR3—Formpta—t—5-wh
\Enzyme Inhibition Examﬁle Td I'C50 uM
IKKbeta 0.046

The compounds of the present invention are preferable formulated as pharmaceutical
compositions administered by a variety of routes. Most preferably, such compositions are for oral
administration. Such pharmaceutical compositions and processes for preparing same are well known in
the art. See, e.g., REMINGTON: THE SCIENCE AND PRACTICE OF PHARMACY (A. Gennaro, et
al., eds., 19" ed., Mack Publishing Co., 1995).

The compounds of Formula I are generally effective over a wide dosage range. For example,
dosages per day normally fall within the range of about 0.0001 to about 30 mg/kg of body weight. In
some instances dosage levels below the lower limit of the aforesaid range may be more than adequate,
while in other cases still larger doses may be employed without causing any harmful side effect, and

therefore the above dosage range is not intended to limit the scope of the invention in any way. It will




R1 i s hydrogen, hydroxy, halo, nethylthio,
am nosul fonyl, pyrid-2-ylam no, 3-

woreaonpdzans nocar bonyl phenyl , - C( O NRBR9, PCT/US2006/060911
- (CH2) 0_1INHSO2R12, - CH2NHCONHR13, - NHC(O) R14, or
pyrrolidinonyl optionally substituted with
et hyl oxycarbonyl; R2 is hydrogen, hydroxy, hal o,
cyano, (Cl-C4)alkyl, or (Cl-C4)al koxy; 10 R3 is
hydr ogen, halo, or nethyl; R¥-is (a) -NR6R7 or (b)
am nonet hyl cycl ohexyl , piperidinyl
2,2,6, 6- tetranethylplperldln 4-
26 @d@sﬁ@d thedtthe awmqhbqoglwp%ﬁctﬂ@lm ac%lréq_teﬁré W}}]l be determined by a
ShysiGar, GANe btk ytRirqdeink diciinsdndyd, incl@ling Py bd‘ndﬂzldn(ﬂd W yikated Wit@KdRdnn
(r(Ql)e oﬁ%mlg@angrp{hé &&Qlcérypotﬁlld plsct)ﬁlﬁo%dggim\ﬂﬁstegd ?ne %éébv%tiéh; e nt

sel ected fromthe group consistin -C4)al kenyl ,
(emneg) Ryt adt Ry a@(‘?ﬁ)sﬁfﬁy "fé\li*?@a“(“g:fg YEAYET ky
optionally substituted with halo, (O 15 C4)al koxy, or
(C3-C6)cycl oal kyl; R5 is hydrogen when n is 1-7 or
hydroxy when n is 2-7; R6 is hydrogen or

(Cl-CA)alkyl; R7 is selected fromthe group consisting
of hydrogen, (Cl-C4)alkyl, piperidin-4-yl optionally
substituted with (O -C4)al kyl, piperidinylcarbonyl
optionally substituted with (d -C4)al kyl,
pyrrolidin-3-yl 20 optionally substituted with
(Cl-C4)al kyl, and pyrrolidinyl carbonyl optionally
substituted with (Cl-C4)al kyl; alternatively R6 and R7
along wwth the nitrogen to which they are attached
forma ring selected fromthe group consisting of

pi perazi nyl, honopi perazinyl,

4-di met hyl am nopi peridin- 1 -yl, 3-

di met hyl am nopyrrolidin-1-yl, or

hexahydr o- pyrrol o[ 3, 4-c] pyrrol yl; wherein the ring nay
be optionally substituted fromthe group consisting of
(C2-C4)al kenyl, (C3- 25 C6)cycloal kyl, C(O R10, and
one to three (Cl-C4)al kyl substituents optionally
substituted with hydroxy; R8 is hydrogen or
(Cl-C)alkyl; RO is hydrogen, (d-C4)alkyl,

(A -C4)al koxy, (C3-C6)cycloal kyl, thiazolyl,

i m dazolyl, pyridyl, phenyl optionally substituted

wi th hal o, 2-hydroxy-2-phenyl-ethyl, imdazolylethyl,
6-chl oropyrid-3- ylnmethyl, or furan-2-yl-(Cl-C4

al kyl); 30 alternatively R8 and RO along with the
nitrogen to which they are attached form a heterocycle
sel ected fromthe group consisting of norpholinyl and
thiazinyl; R10 is hydrogen, (d-C4)alkyl, or NHRU;

R11 is hydrogen or (Cl-C4)alkyl; WO 2007/092095

PCT/ US2006/ 060911 -98 R12 is (G -C4)al kyl,
trifluoro(C -C4)al kyl, benzyl, or (C3-C6)cycloal kyl;
R13 is (C1-C4)al kyl, (C3-C6)cycloal kyl, or benzyl
optionally substituted with (Cl-C4)al kyl, hal o, or
(Cl-C4)al koxy; R14 is (C3-C6)cycl oal kyl, piperidinyl,

i ndol yl net hyl, or benzyl optionally substituted with
3- 5 di net hyl ami no- 2- hydr oxypr opoxy; provi ded that
when R4 is piperidinyl, RLis -C(ONRBR9; and nis 1-7
provided that nis 1 only when R4 is

-am nomet hyl cycl ohexyl or 2,2, 6, 6-

tetranet hyl pi peri di n-4-yl et henyl ; or
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a pharmaceutically acceptable salt thereof. 10 2. A
conpound of Caiml wherein RLis -C(ONRBRO and R2 is
phar maceuti cal | y accept abl e seECT/US2006/060911
thereof. 3. A conmpound of Clains 1 or 2 wherein nis
2-3; R4 is -NR6R7, piperidinyl, or 4-(d 15

4) al kyl pi peridin-4-yl and R5 is hydrogen; wherein R4
may be optionally substituted with (Cl-C4)al kyl; or a
phar maceutically acceptable -#alt thereof. 4. A
conpound of Clains 1-3 wherein R6 and R7 along wth
the nitrogen to which they are attached form a
pieddainzi nyl optionally substituted with (Cl-C4)al kyl;
or a phar neeeytincaliFbyuiaccept abl e 20 salt thereof. 5.
A compound of C ains 1-4 wherein 'S hydrogen or
(d-CA)alkyl and RO is (d- C4)al (cam - R

(C3-C6) cycl oal kyl or~a rnatl R8|and R9 al ong
with the mtrogﬁ i &’tached can form
a nor pholinyl; or 3/ |y acceptable salt
thereof. 25 6. A conpound of . aim1 whichis

2-{5-chl oro- 2-[ 3- (4tet hyl pleeraZ| n-1-yl)-

propyl am no] - pyri m di n-4-yl } - benzo[ b] t hi ophene- 4- car bo
xylic acid cycl opropyl anmi d&&™m@t! a  phar maceutical ly
acaeapt abl e salt thereof. 30 7. A conmpound of Caiml

V\'hl c hRl 1§hy%r0%e§ h%&xp Mqlalo %16[11;1&1&)4&%% rjﬁlp yﬁﬁﬁ 91%&112}1 i yl z:alr bO

%39 h}ﬂ?&ﬂl%?&@rf%?ﬂ%%?&ﬁy{a &@H%Rarﬁcg‘éw%?o% Wﬁ’ § o
apoEptad beiosdy fubdityed eidfethyl8xycaftopthar nmac eut i cal
for rmkas Ey@r@geﬁ QRS Sh10 Gy=80, EONPAMNG: @CCQdiyng to any one

of pharmaceutic ally acceptabl e
sal t ry%m?en hjl?] Ormeﬁlﬁ?natl on with a pharmaceutically

acce pBabqakNBalr prile proineficthyigtsioheyl. et BhtS-oppethylpiperidin-4-yl,
200 B4Q9R0HipECH/AYEROQ64-06 Q9 ylpipeSBn-Byl, Apymeidiorl of
t I' eat {Vﬂegam‘r’kb)%{;' Ge%tlo‘ﬁﬁlly %Etﬁl@ed Mt@@uﬁsht@en%l@éﬂeg frgrg Bl§ lgr%&pl aglstmg of

ancer , &) m
é%r%%l}‘e“ylg(ﬁ Sﬂﬁﬂyﬁ%nqoma nadi‘d &yéff)?”gh"%%{]ﬁ% Stftﬁeddmﬁﬁ
dompry.of (AgCscaderikni stering to a mammal in need of such
treat mpﬁy@&naﬁ&a@tllwhmnmz @ conpound accordi ng

to anys 1-7 or a pharmaceutic ally
accept a 1%Ifygm§enf g{(?]learﬁglof 5 10. A nethod of treating

i nfl aﬁﬁﬁ%e’é?tiﬂ figh &e gewsonising ethaioser fmHe - girgifip-+-y! optionally

GCRBitStwith @ -0f)alkyt, higatidiagl@ibonyadptidnaliytsitstitadadvitt (T -QF)alkyl, pyrrolidin-3-yl

QH%BJil&'&Bén%ﬁ%d Q&H (60@4()?1[1&1 Qh ﬁ%ﬁﬁylca{rﬂ)n 0 i\ 1{h§¢1rtg)alkyl;
adm ni st er ring ﬁ(g I g‘ X sugﬂ@a{oeat %td

an ef PERHERRN & %ﬁio“go“fl 818%316&% ¢ Eeé( SF 4t 0" dhy >ohe

dbm @k gboypgortisting ofgperazigyh banwaieeaany ! cA-drhdthy lagipeninptidabl-8. 3s al t

tdlﬁ@nqﬁalﬁmop;&h&m yilUs eexalﬁ/drapﬁﬁlﬂp@um%m any one of Cl ains

anment

t , eat wﬁerelnnl%ﬁ{ggrrﬁ%fbg‘ggtlona y ubstltatedgl&) the r%ro n]iﬁorlm nfg of %Palkgrgl (Cs-
CoPshantal ) aderge e q1 CP@P(@”%WS‘@ optionay TUB?HT“ Vighadrosy;
and owas iyamgec anCet.aikpl; a mammal .

R’ is hydrogen, (C;-Cy)alkyl, (C,-Cy)alkoxy, (Cs-Ce)eycloalkyl, thiazolyl, imidazolyl, pyridyl,

phenyl optionally substituted with halo, 2-hydroxy-2-phenyl-ethyl, imidazolylethyl, 6-chloropyrid-3-
ylmethyl, or furan-2-yl-(C,-C, alkyl);

alternatively R® and R® along with the nitrogen to which they are attached form a heterocycle
selected from the group consisting of morpholinyl and thiazinyl,

R'%is hydrogen, (C;-Cy)alkyl, or NHR';

R is hydrogen or (C,-Cy)alkyl;
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arthritis and chronic obstructive pulnonary disease,
in a mammal .

98-

R'? is (C1-Cy)alkyl, trifluoro(C;-Cy)alkyl, benzyl, or (Cs-Ce)cycloalkyl;

R is (C;-Cyalkyl, (C5-Ce)eycloalkyl, or benzyl optionally substituted with (C,-C,)alkyl, halo, or
(C;-Cyalkoxy;

R is (Ca-Co)eycloalkyl, piperidinyl, indolylmethyl, or benzyl optionally substituted with 3-
dimethylamino-2-hydroxypropoxy;

provided that when R* is piperidinyl, R' is —C(O)NR®R’; and

nis 1-7 provided that n is 1 only when R* is —aminomethylcyclohexyl or 2,2,6,6-
tetramethylpiperidin-4-ylethenyl; or

a pharmaceutically acceptable salt thereof.

2. A compound of Claim 1 wherein R" is -C(O)NR®R® and R” is hydrogen; or a

pharmaceutically acceptable salt thereof.

3. A compound of Claims 1 or 2 wherein n is 2-3; R* is -NR°R”, piperidinyl, or 4-(C-
Cyalkylpiperidin-4-yl and R’ is hydrogen; wherein R* may be optionally substituted with (C;-Cj)alkyl; or a

pharmaceutically acceptable salt thereof.

4. A compound of Claims 1-3 wherein R® and R” along with the nitrogen to which they
are attached form a piperazinyl optionally substituted with (C;-Cy)alkyl; or a pharmaceutically acceptable

salt thereof.

5. A compound of Claims 1-4 wherein R® is hydrogen or (C,-C,)alkyl and R’ is (C,-
Cyalkyl or (C5-Ce)cycloalkyl or alternatively R® and R® along with the nitrogen to which they are attached

can form a morpholinyl; or a pharmaceutically acceptable salt thereof.

6. A compound of Claim 1 which is 2-{5-chloro-2-[3-(4-methylpiperazin-1-yl)-
propylamino ]-pyrimidin-4-yl}-benzo[b]thiophene-4-carboxylic acid cyclopropylamide; or a

pharmaceutically acceptable salt thereof.

7. A compound of Claim 1 which is 2-{5-methyl-2-[3-(4-methylpiperazin-1-yl)-
propylamino ]-pyrimidin-4-yl}-benzo[b]thiophene-4-carboxylic acid cyclopropylamide; or a

pharmaceutically acceptable salt thereof.

8. A pharmaceutical formulation comprising a compound according to any one of
Claims 1-7 or a pharmaceutically acceptable salt thereof, in combination with a pharmaceutically

acceptable carrier, diluent or excipient.
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9. A method of treating a cancer selected from the group consisting of multiple myeloma,
colon cancer, large cell lung cancer, glioblastoma, and ovarian cancer in a mammal comprising
administering to a mammal in need of such treatment an effective amount of a compound according to any

one of Claims 1-7 or a pharmaceutically acceptable salt thereof.

10. A method of treating inflammatory diseases selected from the group consisting of
rheumatoid arthritis and chronic obstructive pulmonary disease, in a mammal comprising administering to a
mammal in need of such treatment an effective amount of a compound according to any one of Claims 1-7

or a pharmaceutically acceptable salt thereof.

11. Use of a compound of any one of Claims 1-7 for the manufacture of a medicament
for the treatment of a cancer selected from multiple myeloma, colon cancer, large cell lung cancer,

glioblastoma, and ovarian cancer in a mammal.

12. Use of a compound of any one of Claims 1-7 for the manufacture of a medicament
for the treatment of inflammatory diseases selected from rheumatoid arthritis and chronic obstructive

pulmonary disease, in a mammal.



