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THERAPEUTI C PYRAZOLYL THI ENOPYRI DI NES BACKGROUND OF
THE I NVENTION TG~ b's (transform ng growh

wo a@son71b8 s) activate fibrotic and and t unor - ppONIR200M)002994

signaling cascades Three mammal i an TGFb's, TGFpl,

TGFb2, and TGFb3, can activate the TGFb pat hway The
TGFb's bind to and signal through cell surface

recept ors (see TBERAREUEIC FYRAZQIOOQIHIEROPYRIOER Drug Di sc
and Dev , 7 437-445) A TGFb first binds to a type I
receptor (TbRII), BAd:mRQUNerDFb‘HﬁdiWH\Imlound

phos&[’]oryl ates a tW’E‘ receptor (TbRI) (ie

act i VFfP's Ernsiormiearovibdactor-fi eVt Sanﬁﬁécf‘ém?r§r°5‘°‘f“8ﬁ9’ra§f9
cefcaddh KT hpse @tagimbign TERBsUTEARG TAEPK-abg TGMAL, cdn activate the T@Efsdathway. The
T%E&% rtdl t& ar{%lsén:;l mroug-l;\%r%u@%ﬁte }e\{éb‘olrsqgee%fngﬂt |§r é0d4 @\9‘50&9 Drug Disc.

aln%lgem 17 S%T ﬁ45{ HleTng araﬁ b&?sl. t8ﬁ ty8? i PF%’E’E)Q P%II) g/ﬁlah then blngs to and
PhasRiBTyiatre A &pe recERe(EARDI(, an drevirdreselovis iynaed (AIX)K-There is a family of

ALR Blofing R&IiinG ALIAE wiEH i& 116 mBdt Sikciftf ALK RY @8-, BaivhtieR oftADK-5 leads to

pgoseorﬁatlon of |r¥raq6mjlatr ?rgtgl t théhégsﬂﬁshr?tﬁpr%g{latl rg(ggb ’fgﬁ t[u'n&ﬂ?ness

T@?(%fﬁ‘ﬁl“@ ovEY St B\‘P’St‘%%{‘tac VAGEP fdy esl"?"ﬂ? ‘§°°Ye§'“'i.’ piigrs to treat
chrgemardicoitigk inggdnudibrdiis (feeingmelrbl(2P@pai r Scar s,
I ncl okl gy € EdnbifiraCindRék fis@siOis the Scerddtisn of tdﬁﬁidﬁr&b Wwyund repair.

src§§ ngﬁduigr h?EQrtFoPrﬁc HEeRAs stcérQ nypeiu Rl fr%ﬁl% d@;losumléﬂ&ua%brt £ %ound

SFF@ cWﬁ?ﬂdiﬁ%” tie rﬁ) Coﬁucsg tHrouggx l'rl'nranye csr) f%gentakg?s % %haiusms |Tc¥ud|hgesu(rjgeryof
abriflepts injuriesa butes, tragme elCt it hﬁ&@e@é@qﬁqdéfﬁbﬁhf endlicatiog of iGhEs. antibodies to
T@PP.|ah&ﬂiﬁﬁ%ldhﬁnh-ﬁﬁﬁbﬁ(a%&ﬁﬁww&y@di é%&stﬁrﬂed-ﬁaﬁlscim@md KdrefapdFerguson,

yg@*/’ m JI Q&r Eeﬁ é]ﬁ %(%:QBP%RWWC@% |§§r§6n &ngI n@ec{lﬁ)gUQ& 3% mall
h

S 7 ar |b|t%§th%§anf§)useﬂéogr8c}u8? %,ﬁ:ar fg)'mattoH eaP%tgr tge treﬁtmsrht §F cirﬂ%bf ibrotic
corgldiens a5 wethes carce”- f or smal | nol ecul e ALK-5 inhibitors

that can be used to reduce scar formation, and for the
treatment of other fSUNMARY EF CORBNVENDRAN, as well as

cancer SUMVARY COF THE I NVENTION I n one aspect, the

pr esiembe dspace e presenjinvetictersvidesior worpodsreformofa If or mul a |

or a pharmaceutically acceptabke salt thereof, wherein

Rl is a thieno[3, 2-c]pyr idiny ax t hi enol[ 3, 2-

b] pypdi nyl, a thieno[2,3-c]p F rginyl, or a

t hi eno[ 2, 3-b] pyr idinyl, eal vwhi ch nmay be

optional Iy substituted W|th ong to three substituents
each i ndependently sel ect ed Rt he group consisting

of -C|-C3-alkyl, -(Cl- C3-alkyl))-S-(Cr C3-al kyl),
-S-d-Ca-al kyl, -(CrcCa- aIkyI d- -aIkyI)

-O-d-Ca-alkyl, -CCOOCr sy CéONR
OBPRYIMPCeUtiGRY adceptawa" thejee! W‘?@F‘ '8”05' %"“i' 3ipign
bipprifinpleattiens(2 3] Edmmr@m@p[@ﬁ*bhémgree@pf whinigiag b¢ aptjonelfy sppstituted
withl drw‘t@ihre@s@stﬂlekty bacfrbieperidenitly §atec@b ko the Gralp@onsifitg of: -C,-Cs-alkyl, -(C-

o 9&} s! ccés-é?ll }(Yé c &%Jk@nﬁ: @al?ﬂ)% (bnélaea%ﬁ‘dc%té Bélk%eh%% dc.aikyl,

C(E)@ H(,C(é) hﬁ? I&ll Ija?o Lcﬂ%reglwf%? ge:ﬁ;\ Egrp Tdﬁ é{;leh from the
gro(:@po@stlag Nyl-@ar@_ P&:@y'ﬂ"'k-yh 5:3 alkylchaty and30-5p- qulkyl 2and R%are
indEfe@)eCtyGetefedIroaltieygroup edtXisBhd i Hydregel, G:NRBBIR3(C,-ChaytyS-(Cs-Ca-alkyl),
s B, el c andid-d43:-Eha1gY Ch-eat Ky, -ci)eicetnailf3@@a, R31

are each i ndependently selected fromthe group

consisting of H and -Cl1-C3 alkyl, or R2 and R3 may be
taken together to forma 5 or 6- menber ed heteraaryl, a
phenyl a C -C6-cycl oal kyl, or a 4-6-nmenbered

het er ocycl oal kyl , wherein said C4- C6-cycl oal kyl or

4- 6- menber ed heterocycl oal kyl nay be optionally
substituted with one to three substituents

i ndependently selected fromhalo, -OH oxo, and -Cl-C3

al kyl, wherein said 5 or 6-nenbered heteroaryl, or

phenyl may be optionally substituted with one to three
substituents independently sel ected
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fromhalo, -CN, -OH, -0-C 1-C3 al kyl and -Cl1-C3 al kyl,
and R4, R5, R6, and R7 are selected fromthe group

waeomsiostipsrg of H, -OH, C3-cycloal kyl, -Cr C3- aP&yiB2007/002994

-(CrGCs-alkylJ-S-fCGQalkyl), -S-G-C 3-al kyl, -(Cl-C3-

alkyl)-O(Cr O alkyl), -Od-Ca-alkyl, -C(OOCT

G-alkyl, -C(OQOH -C(ONR30R3 1, halo, -CN, -OH
ﬁﬁﬁkaﬂ hgﬁ;)’OCl@rtqi Bl @le. cﬁ:fﬂglhjl Whsependart| ) 361 u%@ﬁe‘ﬁgjently

b ey et 2 ol 2 o s oo s
oa6-Mpmkereg Pgergand]aryy?nyll Qj@;ﬁpfcyclml e ﬁsp\erbl@reg ﬁ?tFrﬁwan"Syl whereln
sl b st cydiiaryl oratss-8 paeiell hatetodgeratiyl mailbeeopfimslly sibstigedfith gne to three
shg%{ltﬁéﬂ@[lr%ep%néékﬂ)éelg&édﬁr%m AL - BResra e, as alky® Whereib saf 5 or 6-membered

hetﬁroar}/] i\?eﬂyl f(jaﬂ}{e oatlloqgllgXJFﬁthu?ed%mmQtytﬁrleg&%sn{uggé ﬁ@elperggnﬂy selected

4

eRaspy et e ol 1 G Ty e row
opisistngiof HRDH, RyclqRiyl, -RACs-a1, (QRE -2l $-(R7CHRHYE -SaPryCaatylt-(reCo
ak@)-oes-cspeg) -biced,-hier, ai(0jo-airgdan erejoH, tdie)NRFRE mak 3¢ 2 --0OH,
V‘%LI’GIE ﬁdﬁr‘r}ﬁi“ drSeafh |Fé%9£}'@g1ﬂ@§ele@t@&/frcﬂf th@d?&'p'bérﬁlgtfng 8 H.3nd -c4¢; alkyl, -

ertain enbodi nents, RLis a
Q%l éﬁ%{'f"%haﬁ yr idinyl, which may be optionally
subsip |°?W§Fémb°z9§“e§‘|§ét stalt'é%!m[?ﬁé]pﬁB@Y' t"‘fhk%%‘%tfe ogfionally Substituted as
sbdrifigirefed, 3regdogjonpefiattidene(B @-clidihesredimeed @l fdllowes A
t hi enof 2, 3-c] pyr idinyl is a nonoval ent radical of
t hi enmc] py pdine Thus, in certain enbodi nents of
::/\AI:]]:I‘ EI n Rl &%Ye%%& C]Eéﬁldlﬁre Corﬁ?/%‘%ﬁ%&ﬁ?éfﬁg&%g{gy f/‘yndlf]e Thus in
Oerail'nlfé‘é‘?odym@Pfthmesh@W?'ﬁO“ AP EPMRPHERSA FRYRdl ¢ i eno[ 2, 3-
c] radical is attached at any of fgositions 2 , 3, 4,
5, or 7ln certain enbodi nents, = (S 8
thi eno[ 2, 3-b] pyr idinyl, mhich e optionally
substituted as specifi ed her ej "positions of a
thi eno[ 2, 3-b] py pdine are asfollowsA
t hi eno[ 2, 3-b] py pdi nyl ﬁ\cﬁ( radi cal of
thieno[ 2, 3-c] pyr idine Th in a| n enbodi nents of
the present invention, are corrp@und +of formula IV

\M‘@r‘é‘ﬁ /R Rige B"‘Z’R Bu??d R'Fve dRpor th@@alue@gﬁém% hBraM Ban@WherdH thd thino[3,2-

e erein the thieno[2, 3-
%Td'?agaf%grlegft a"%\? f °§'ﬁnsc?n ?ét4aena?{7 positions 2 , 3, 4,
5, o Cﬂ'tamﬁmé@mea‘is ﬁ? @ﬁﬁl@ﬂp@@ﬁ%ydePg may be optlonally substituted as
sbévifien Oh&pagitidns pharthierdi2iyclpyrigine erh nurebgrepes fajowvs onal | y
substitauted as specified herein The positions of a
thieﬁ APl py pdine are numbered as follows 4 NC7

no[ 3, 2-b] pyr idinyl is a nonoval ent radi cal

of t?n €no[13, . 2a ®ikmy 3-d)gtidre! isldtenovalent r&ﬁfatﬁihmncﬂﬂmqpﬁlmﬂﬂ@s, in
Bhair en@odaﬁe%é%nhe ;sr&\éﬁmen%h Bk b RERRRARS Rf fornula
wherein R1, Rg and R7 have any of the
val ues speC|f|ed hereln and wher gi n the thienof 3, 2-
b] radical is attached at any © rtions 2, 3, 5,
6, or 7 In certain enbodi nents, L _ks a

thieno[ 3, 2-c] pyr idinyl of a ﬁle 0[2 3-c]py pdinyl In
certai n enbodi nents, RI, |<ﬁ|71 e Q[3 2-c] pyr idinyl

or a thieno[2,3-c]pyr |d|\ny/ whi\chy'

R? R[]
wherein R', R% R®, R* R® R® and R’ have any of the values specified herein, and wherein the thieno[2,3-

c] radical is attached at any of positions 2, 3, 4, 5, or 7.
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optionally substituted with one to three substituents
each independently selected fromthe group consisting

webodo@198 al kyl , - (d-dj-al kyO S-fd-Cs-al kyl ), PGHIB2E7/002994

3-al kyl, -(d-Cs-al kyl KHd- Cs-al kyl), -Qd- C 3-al kyl,
-C(0O0-d-C 3-alkyl, -CCOOH -C(ONR 30R31 , halo,

-CN, -OH, wherein R30 and R3 1 are each independently
sel ﬁtc%m e%gmntenl@ ¢ Fs%Lfrﬁeng@%]p%hﬂgNhQﬁ m?/ beﬂ)Bﬁi)nQ{;‘ sm@gtltuted as

e

SPRMEIRE ATRArBSET R AT eSt ST 208 pyr
idingl br a thieno[2,3-c]pypdinyl, which may be

optio substituted with one to three substituents
eachsim@ependent|ly selected fromthe group consisting

of -OH7 aG'C 3 tradnk(y B-pipft@in@ js aamvblovalent GdiciloBhigofelcipldine. Thus, in
r?arln e%bgddﬁé‘g%gngthgﬁ%gﬁmkgﬁonag}g cc!-h’?bo%@of#m 'IVt oget her to
oal

orn1a cyc or a 4-6-, nenbered

het erocycl oal kyl , wherein said C4- Tob- cycloalkyl or
4- 6- menber ed heterocycloalkyl btional |y
substituted with one to three su stltuents

i ndependent |y sel ected from oxd a d C-C 3 al kyl In

ot her embodi nents, R2 an ame paken together to
forma C5- cycloalkyl, or\a 2 mbgr ed

het erocycl oal kyl , wher ei ai d*476=\qenber ed

het erocycl oal kyl is selected fr&dmthé Broup consisting
vdbred Rt &2 IRARY G O R \hhve ady §f@e Al dipcoitidii neryi) and @herein the thieno[2,3-
l[] rg]i ga@lé gt:kéc%d Qty%ny of%&nt&)\%@,z@,lzt,' é?'brrbw an 1m dazol inyl, an

eﬁgéﬁlzcg@meg dentgﬁ% |Sﬁér?%\p[r8%|b dr dﬁyltwhlcﬂ {nﬁ%be ototlon?lles substltuted as
S%’lf'eW@F%ITR%MOS'@HﬁWfRih'Q"QB &PPHIdEn P B““?e@]’ py/PlovR nyI or a

t hi enot2, 3-c] py pdinyl In certain enbodinents, a

conpd f, the present invention is (2-(6-nethy|pyr

i.di ng yY-2,4,5,6- tetrahydrocycl ope

ptal c] pyr bzomrﬁeny[lz }-blpyridien a[a3nodeveipm yadical di tieno[3@1c]pgridine. Thus, in
RRA IREEHInks P HeRRGROLGDLE cshipbing fsrR@fv.I N certain
enbodi nents, a conpound of the present invention is
2-(2-(6- nethylpy pdin-2-yl)-

2,4,5, 6-tetrahydrocycl opent a[ c] pyr & oI-3-yI)th

i eno[ 2, 3-c] pyr idine, or a phar, tically acceptable
salt thereof In other enb ts,| R2 and R3 are

i ndependent|y sel ected for dbup consi sting of
hydrogen, Cl- C3-al kyl, -|{ {

-OC C3-alkyl, -CfQO CrCa-'al kyl , =C(MO) O H, C(O)NR
WAk, gk &t e, QN and R Plbe ANEH 1R vEides SReoBdHeRA! 46 Iherein the thieno[3,2-

%gcaﬁsﬁna@’e% a?any ofgosltlons 263 %a&? andZﬁgndQemCl 3?/) ZlelkeICt Ieg

par t I"cfa‘Faii‘re"@?Fg'EfﬂisfPe ﬁtaéh'e’ﬂ? 251 9iRY o5 BeNRFeARNIEN |
sel ettcethirfernpedinidnt, Fg]nmper@@lﬁs:ﬂpsrtdrnwgr gthiedp{Rchrairyedinyl, ‘afrm may be
delionkiy Sunattdidd with Bne®thRe BdktkJefsl bk m&'ﬂ&b@drﬁtl?ﬁd’lﬁc&d fréR2thé Group

c%r?g%c?zofaé ‘&’LW&Q@ B?EIKWS-QY %9%” slNcCt %é 3-alky O(C1 alkyl), -O-

Grifeger %Pf?e‘? C@ﬁ%’@xdﬁ%'{'s OM s ??E’t% Whgrgln alaH Xre each
iesiebrockinthesstegted 1RM ther@UP eanplstRof, é"‘WrCaﬁ'EV' R4 Gr&=-aet AP andrO-Ci-
canxpai n enbodi nents, RL is a thieno[3, 2-c] pypdi nyl or

a t hin%@r%r?em%ocﬁ*emé iﬂdsl A Wibnop3WHGRInGIRY a ti8n Lyl Which may be

op oaal% subatltlﬁ?dl VWL one to tﬂree ajg?tttuhﬁtg%gﬁ HQ&EMEM@ leé%teg ﬁ&nbthe % ?up

oup consisting
Qomf'ngeif @@&WW “a'%afl'doo CafrelPvo. o C 3 alkyl In
cer t ficertagHpbeimeist R andR’ aredal@n tobiitiento f@n 2 Cefaryioalkyl, or a 4-6-
rhetibBre@ he¥droc@ioayl tWREreiR &did2G ;25 GYclR¥IkyD6H4mB=r2emipbred Mktra2ftioBm)y mbyebe
optionally substituted with ene to three substituents
each i ndependently selected fromthe group consisting
of -OHCG-C 3 alkyl, halo, and -0-C 1-C3 al kyl In
certain enbodi nents, RL is a thieno[3, 2-c]py
pdi ne-2-yl, which may be optionally substituted with
one to three

D
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substituents each i ndependently selected fromthe

group consisting of -CH Cl1-C3 alkyl, halo, and -0-C
wQ2@@8/0&i1k8/| I n particul ar enbodi ments, Rl is PCT/IB2007/002994

thieno[ 3, 2-c] py pdinyl-2yl In certain enbodinents, In

certain enbodi ments, R5, R6, and R7 are H R4 is a

CrCa-alkyl, and RL is a thieno[3,2-c]pyr idinyl or a

oLtr& 5 QIb&ltu‘?édQ\}tlpyr{e td t%@éﬁk)stltum |Fr\tﬁpé'ﬁﬁ%tlpﬁle9t9& fr @b lariﬂ C+-Csalkyl. In

ofhﬁroegg dﬁ{vaegﬁﬁ? i%l eq%kgato?ether ofohm a Bsfc%/ckt) elnctxsé 4% memé:er
hetGPFVC'@l‘Wl(B“eﬁl'WF 4*61‘1@["6”5%@“36”@‘3’1'5 EE?CESF R‘;FI‘ th? growerisigting of 2

tetriatiyoreliuraeyh tasstratiRBrothi6y], admehzdRdinyh reoxezoliday!, arsimigazolnyl, an ispxakolidinyl,
aRﬁla ﬂayﬁol@ln)tl hlh StﬂQ[e%bc%TnCé}ﬂQ)Rz Er@'Fﬁ)irle tARén t@gethbﬂ te e QC&dealkM bndR'isa
"i'e 59% oy {Jg tng 1;’9"?"" jional |y substituted w t h one

uent each |nde end ntlrzg lg%l 2m56
t he '§reap e@m?gfiegtﬁ afgmRstneoghe Prpsphigoye PR 2 V“ o
tetr@hy@oqyclg@ntalcly #zo k3 )thiend Bd-elpyediisod ia ﬁéﬁﬁ't‘%ceut'F\“ﬂY aqq@tabﬁﬁ%blt timgpeof.
ar e IhcerR4 einBodifebts yal comone oRtbe presest intvbritiemio p-&-(B-methylpyridin-2-y!)-

SN2 éieno S 3-B¥yri@cH, B pharRadetlchifb&
SR BB LS it BB i e

"'BF% s a t hi eno[ 2, 3- d]lg r |d| %2 In certain
enbolalo%ﬁfngodmpqgts %n RY |rR7pea étlyﬁelecffsﬂ friog "}?@PHB/T“S'S&FRJ“ hydrogen, C,-

CRralkyil, S(CaC iy PoF135:-2kyNCJopSA1Cs-dkyh Y (O JOAC e 1atkndi- € O)O-H, -C(O)NR*R®", halo, -CN, -

i dicrendysicaidpbwher¥h R°BINEIRREre 34ch inktbR4dehtsy sa@tdayrbm thRGrolpSconsisting of: H,

af?ih é fB glﬂ)ﬁ) [ IZP%lcﬁlLrg%Hbod rgelngyFL ’an&@%re%e;?e'ﬂgen | e@&@d from the group consisting of:
rg -C I. A0 mpxe ga |r9nrt§]te g'?rzoucgcconi d:?eﬂdro

“HWF @'é’rF1 Aty o Efﬁ’%ﬂ“ﬁ&ﬁ YRt aAOYI FeRtE o9

R8, laneitaREMpbgdimepis, R, R° S?“%tm anq'\ig_ i§j G-Cgralkyl. In yet other embodlments R*is

ielhyie M@prEinZmeddydnts RFj Rfydnd RadielH R2d Ridmé3). ar e

I ndependaRhbobinhs &8 lsathi é‘nB[@ g‘c]hh@m@ briUille ng@%]pﬁdlnﬂglvh@:ﬁ may be

E%nallé%gglﬁtf% wqh onHiongee suLsKr%?rhs ?agh Eéfpengen%y se?egteg'?faorrlnt t§é grﬁ%

S e Co:]: L §3p PpdRCs a&ﬁd R2 and R3 are :

In qed@pa@rdeémeritsy R Sed et adbR- ﬂFWGﬁm - er aghiena|3. Setrmslingd . mygichghay be

oB&dellQQﬁﬁltutea REh becht:ﬁxe@iukéﬁ{uerltﬁeaerﬁﬁdeaénﬁerﬂmm tBe grédp,
l’stm C, 3 aI h%ﬁ'ar{dso EE& I'E}f(bl' Rl is a

'rmffaaéfb ?é'ﬁ‘f’] Rinp bbbt ?ﬁyfﬂﬂ ?ﬁgwafhow%eﬁ'g"aﬁﬁ” %51*“8? with one to three
spgquggéﬁch |rgpmnmtly@gleq§_qd|{lym t@@h?)qogsgsﬂ@gof C—@Hp%[ﬁqalgy @plo and -O-C4-C; alkyl.
iff gartioddr @ambodimat, lHﬂEtthnb[lQ—@]ﬁwmm bwl pyr idin-2-yl)-1
M—gepg{,(@ggag,mgﬂg/l]th ieno[3 -c] pyri di ne, 2-[3,4-d

h
: gﬁgggergm e%@odlmentaﬂ Q%é aﬁd ?%re Ig Ry’s% iS }_%nggr%%@ s aFt’h %L[L E-C pyridinyl or a
th[ﬁ -leylpw fﬂ-cb??yakf(?f’t'osa"yfuf’ft'ﬂﬂefj é/ﬁtbttng oéhreﬁ ttuF (ﬁﬁéh independently

s8ledted frerh Hg lrodp oBsistieg dfiy-OPyC1{Sel lky. Balgjad.-P-C4-Cs alkyl. In certain embodiments, R5 R®,
ah#t P\eFAE Qi ﬁeﬁill,]amﬂm I€ABiERD]32- Ay iyHPIc idieno[2,3-cJpyridinyl, which may be optionally

E‘lczs[ltﬁeoe\x/lﬂwwe tg‘th e‘L E@Etwlsﬁych %gé nd%ntMlsglec{led frora_t(he group consisting of: -OH, C4-Cs
1y

azol - 5- p ;

AP APy BETEBEABPEPU R & ORL G RO om0 '3 encis2
c@xrgmjpea thignofR. len@ cerralnfemb?ﬁ_me&tis % andR are H; R* is methyl; and R' is a
ti2enpl4 3apyriiy! - 1h edrbin @ bdAyrenty, RO’ andR'\eke) H; RiHs pyethgzod R5s a thieno[3,2-

Bl 1 eno[ 3, 2- c] pyr idine, and pharmaceutically
?ﬁgelgtcgrgm emgo%l ti F{zj{seOf 11 }?I&elé%%{h Ilglljs aqglen%ﬁg%ﬁk/r%ﬂtand R?*and R®
afed’l‘dﬁ962de)ﬂ'y)Se'id‘?‘l-fWr”&zg&”P ?”S)?“]‘Q‘ﬁ WV%?PS I? "z 1cﬁ AY¥¥di ne
Anot hegrtaieahquinents fR° R conR ot ROB rffemlmjllsa thierjof$, 2-C]pvndmyl and R*and R®
alrifaéponBintiydete ded fomiRighoyib Eyisiqtin 61-hidryden, add SR ykaz ol -
yl)th ieno[ 2, 3-c]py pdine, or a pharmaceutically
acceptabl e salt thereof In another aspect, the present
i nvention provides for nethods of reducing scar
formation, conprising adm nistering to a manmal in
need of such treatnent a therapeutically effective
anount of a conpound of formula | lor a
pharmaceutically acceptable salt thereof In certain
enbodi nents, the
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conpound of forrmula | is admnistered topically In
certain enbodi nents, the conpound of fornula | is 2-

wQ de08®81y8 - 1- (6- net hyl pyr idin-2-yl)-1 PCT/IB2007/002994

H pyrazol -5-yl]th ieno[ 3, 2-c]py pdine, or a
pharmaceutically acceptable salt thereof In certain
enbodi ments, the present invention provides for

net hlqgghaﬁ mEo%%ﬁtg rhg R@)élnéh” Jr]QH %@@rn'%th 150 'Mtlln@ﬂo[ag-c]pyndm -2-yl; and R?and R®
adm ni ste tﬁ(qat nment a

o e B P Beop e o s G b -
f or nlcgttain e@?POda"ebthéﬁr RacetiR | il IRy s getust it tiengld2elpyridin-2-yl; and R* and R
ateheiegadeniysele@ed f@mithegrobpchinsigting o, hydrogen, and C;-C; alkyl.

2- [4E>J'arﬁﬁlgg\’clfco%pﬁtﬁdi@?ohﬁdlﬂWclud@' n-2-yl)-1

H py%ﬁé@ rln?tg)y c%nc% t{@ 1%2) rL%L%-gﬁle%([g 2- E]%’n&ﬁe or a

phar gy be used

P R - AN BT & BV B T APPP BT e

i nhi Bitnietw-1ei6-mstbdayridio?-yiatyazd-pryiisoelbeclPrddipect , t he

pr eseptethinyembth@dyridi-Dy e gratos-yimdnba dsjppitind r eat i ng a

TGFbZ H% g,|a|t(§ Qxetﬁ@d}ﬁ’d irl3- AR pyfaHIE. GikridnBy8 2- 2 Hbind: §r§oeﬂhbrnwgcet1ﬁ?:ally acceptable

i n nee such treatnent a therapeutically
ef f e%aft? ¥%mount of a compound of formula |lor a
phar MBE e 9 § coapeusp PiABMEe Hap -t dBmetnPYEdY -4 1ii-pyrazol-s-
yaobi2rpmidse; ahdphaf@EddtiqatycHceepteble satinitiéredf. omoneayeapertmdiment, the
cf)rﬁ&motlmmgfeﬂ’rﬂﬂ (ERBIRYidyadinDy Ry RFol-5-DtrRAs B, 2-6 IPAGIad. | ung
c anCEnoth{er e9an§prl]e 0?993%1%&1“[1 er f&%EIQF %2 g%ﬁ‘@lrﬁ-(G %%ﬂ;lﬁyﬁtnn—g ﬂp‘ﬁ-ﬁﬂ‘yrazol 5-

YRR ARSIES Y 7 P'Iagnacﬂﬁt"?fﬂyeatcfe@taﬁ"éﬁﬁq?r}?ffﬁft hy, hepat iC
fi briognather gsodchihnaresentinvgntion providea for methogh of frspprng §has Simestion,
chrRS kiR W GInSterir®dd £nathes Mceddndctoeaimaht aseapéuticady difactive amount of a

cg{ﬁﬁohr%' o@foﬁmq Q>'r Qﬁﬁﬁrﬁceu&rﬁﬁ’y aI%QmQEﬂ trafe6id InCOReH ehrib&indn, the
cngpOani!, M?”ng a,l is: agm ?Qgridetn%%al In crpr rbemr{)edlmen'ts t%e compounP oHormula lis 2-

[haethi1- W‘-’FWPH@'Q?;YD H-pezpisAr vetpignolaz- gy ding: qr 8 ARFYeceticqlygpreptable
shithét®f. or a pharmaceutically acceptable salt thereof
| N CRILRINRMEERRAE MRIPSent ABtiohEroliddds nhesd oﬁ@d’ﬂjdhdéx@fhglsé‘ars

;{rﬂﬁ%mdﬁﬁ% J@fﬂ%%ﬂ%% m%ee%%p% %tm%fl) tr%Fa'HHJt @allyj eff{eélve amount of a

Cpmw?da%tsfmU§ 'mmﬁfﬂ?aé?vﬁia 3¢ e@‘r ?a"¥“a eﬁf or a N
phar imagrainpembesimepts. éd‘b@p‘ﬁ)étb'l(%m%'@llpt/”dtnI'?é’f)'éU‘PY“FZﬁ"%W@leh‘&2'clpy”d'”ei
od5 prafitace tidaly JotepiaBdIdalt thareaThay®a ugd OMthedetBe fatufacture of a medicament for

u@hmbnﬁrccﬁgéammlanoqormOSI tions conprl sing a
ve a

t her apeuti cal ti

For P St e G ve b PR RenBp AgR G o orf medates
cendipsi eemensing é@i"t'séqr'ﬁg ta m@mﬁwggofgwgtrmwpﬂﬂap@ftlcally effective
amotintbflagorhpolirdl oPfofmditamet dﬂgﬂamﬁee{u@aaweabé‘eyﬂamg@alt thereof. In certain
eH\G$J}r1£|fs Ww) 'l'GH?"mQ&‘ :Etéhzé%d‘ tén |S¥J:I;c¥ee frbrﬁmg Fr@up%oﬁ&)rQM daﬁjdeln Breast

ar WHCEUICI cal salt

carﬁ:sr 'H&’Ca’é§ % ?rﬁ%' %/sgze Cﬁrl].cgrl %v\?relarr]wtc?né;%r %ch%al ic ance]IE melanoma, fibrotic

dseRSEE meﬁﬁwﬁmﬁﬂiqewp%ﬁbb BePetchpesis BHPRNARY f?ﬁ@'saa"e"a‘
hiyfeeiaaip @ ebtdn 65l dcjeroadring abd deenmsraiing. Irodertan axapoentdithe T GFp-mediated

CBF%&IH[HL @errhgf charri%] ah BRGE hdogimehty tr@@&ﬁﬁ&rﬁm f@mﬁlall i& 2-]i43rﬁé‘tr%lpf -(6-

r?eréhylp)fngpl Cy’lgrwgy%%fﬂ 5 Cyg\be%ﬁazlc 18 ote nI?'IOé Ia ﬁhea)r(n%é: u dc ﬁéac?? aEI?gait?hereof In
cer@mp@n@fs tf\ququrrgd@teq csanegno[n )] dﬁ@plﬁﬁmng_ _alccghef@ppﬁyptbgj formula | is
2qalmethy2-4 yd- r)1et|’iy|pb1|qdp52rya-2| Bloyrazol-5a)ifinteho] 3, 2eloyfidne2er @ Jpjrymace dicaie
a@éep@u@m;hg%gfeut i cal l y acceptabl e salt thereof In a
rt enbo
fu p\another as & FF:E g e%en mv%ntlo]p pr%ﬂ Pop ha%agéal{lc%pc%)r%?ﬁﬁ Qns%or}ﬁ!ngmg a

cont ai

therapetially ?fs%‘e}wmaﬁ °B‘d§’l?&‘§j‘é?j°ff°6?”'ar'é‘f‘ 3 phagiacsiicly Feqepiable xpipient
association with instruction$ advising the consunmer on
howt o use the conpound to alleviate a TGFb-nedi at ed
condition An additional enbodinent is directed to the

use of a conpound as a di agnostic agent to detect

i nappropriate activation of a TG-b activated pat hway
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DEFI NI TI ONS As used throughout this application,
including the clains, the follow ng terns have the
wore@niostyss def i ned bel ow, unl ess specifically ipdi/tE0eR02994
ot herwi se The plural and singular should be treated as
interchangeabl e, other than the indication of nunber A
'scar" is a mark that is present after wound repair at

lr¥ J(l,ﬁalnsentb%d|R£ntsath¥\@&mgungbﬁorﬂ1§£ ﬂ% 2 ﬁ(ﬁ@fhyl 1I Qmefﬂgﬁyﬁdukf lll)o‘h-ﬁpyrazol 5-

cars that are
SRR AR RO eI SRR BERSH nant | v do not
gr own Bw@hepqch e pigeaTuaKentiar Preides RERIG] F@‘F’ﬁ’afe“%é'lfﬂ'ap°ﬂt'°”s
corkibiny: Gh tieepedticdlBefasivaaneng piovdhnpand o anuld | & shaemageutically
aWQHEB?e s3it I-h@reofuﬂ@’é pﬂamc&ﬂéahyb’ac&b@% exbiSﬁérQ Bkabid1Er t&ﬁlﬂdl’h@ﬁl&éﬂ% In

cngaln em?o dneng tpe %OH\Q@HJ] g fo d?)ulam(s%ﬁﬁ fhetﬂﬁl‘? é&mé@ﬂ){lndm-ﬁl)qg pyrazol-5-

sg¢ar row beyon
vitpnoR SR igine 52 B’fa"‘faﬁ%‘t"i?l‘y GreRigpe %B dFE°The term "wound”

r ef elns further ambddimjentr the inveation iidisacigpios kit pastainive Atedastions dgei t y
cBhpoandb bl Raser InGdntiddDaddet folretadiibtion NByssociati@ivith Bsi@attions

ﬁJ&n@%%lcgw%mg Jm Nowq&&sg& Wd%allﬁfatm%eh QQJ &Qrﬁuon An

rati ons, contuse

afsPRIETOopEE T Srecid ALY 2 °?‘W%?F%de38 2 RBENATS ageﬁi}?mg“t%tﬁ? pappropriate

amamdsfaTﬁﬁlﬁmvateemih\M'dne terms conpound of Formula 1"
"conpounds of the |nvent| d "conpounds" are used

i nt er changeabl y t hroug holt Wé&% plication and shoul d

be tAsgaerirowsouipig GPW‘FF&O”'FHQ#’GWEWHF'E'E&t"leé?ﬂ't’w'”grt%’f“é paye thg meanings

demedbeivodetspeadiicampinsicatadotheraise. f or exanpl e, gui nea

pi gsThe'Hu&ﬁand Eifdufr sI@d RN tleSted £RkeSohakgBEHN, tffer thEP@Sindication of number:

?ﬁ n fE es?dr |$,zi ma @qzlsep??sént §f¥erm{u%1|%b4w aﬁ?g th eraSWourﬁﬁ %J}W&ér

nclyeRs GElndae d‘y?eétPP’é‘i/séars &r9 7 Reteredredan! g%“’t 'H’ée'e"ated and
pprayretysio ost 9ol beteed habduedaties 9f e wielgdeoynér condi tion) or
any A iksiSitl cafl 3150 §Rrga L oal teslie Al 4 butidbe, tHat@acaig gidae bdyeridnne

%Jfﬁgm%i&theoﬁd‘,,gr\souho a menber of the cl ass I\/amTaI i a
n:gs‘ypeﬁi"f"l#‘h?%rs's a'b%?V?}ﬁdaﬁ%ifi%épfe°f°8a%%' §°es Pr‘?t 8r°wgeyb oghe

bpl&é%IGQSfthehm*@ésounqlvest ock, dogs, cats, sheep and cows
| N oTre tqoarvidusd reders te arbgjahy mrmraltswptathaamlintdga’tygtawmpudﬁheskin. A

\t«cﬁjfmcmma}l §|t@m35allyfl cméémﬁntal? b&UE CkFRIREEF wodHadl incl@f RBRtohsCcontused
as efined

vJounds CLS S open wournd gﬂraTla%vosngg rﬂCIS&tV%L Ipﬁmerwouﬁ@%gﬁs etc.

npoun sses one or nore chiral center
e ac h”l?éfﬁ‘l‘% r°°’Pﬁ§9”dé’§<F°§'t“"‘1 'n"PRRPUS 8?*“%“"88#‘?? i YGrogppoyps” are used
irBtrehpmeRtdydimeyubout the dnpibetion pid shieuitde deatesip sypenymenant i oneri c
and efRitdie rpatienf afdisto @srm\bRbded asmAIELEHERT fExSexante, dlined plgseice, rats,

gEJB%r c%@f rat-ngi?g d&;@ rnﬁ@nk&}@ Qrﬁrﬁ;;aﬁiegs hﬁﬁﬁ‘ﬁﬁ macg&fé@ SndHFRRUN ds
that ex | St

oeaRRoT (37 i P el  eo AR pBLS SRE50 o by ffpesson
obhe paffent %‘éﬁ?ﬁiﬁj?{ @endien) etray YseHerdamage @foc'wﬂ@ Xr gieeagss
gEONEtertdn® "B regersith @ meobep o theaisssMantntatia. feganmmies af nfamimpls include,
vﬂﬁdét IRRASRE R ImANE %rlﬁﬁteﬁ@fﬂﬁ)aﬁﬁ%mfsi rhiceC BT BbRs, hdrkbd Sivestock, dogs,

ts s§eeﬂ€ c%ést g{lcufgf m bdlrf?fénFFﬁQ §19r5ear m];rpr nms The

I nven I n ein dual

st er BBl EBis” H‘H?J‘S GO TS @Y IImElS 'SB'Fe'taﬁge BER58YNnds
of f Dreranh tstefdolsomeranasnsdonpardsitiabnopsss qna e nydreittiia! centers and each
EMéRfal 6I¥EIH the RaNS bafigubtia BRoibymethhduad alisiepakaieriq@pantdyheric and

eﬂlﬁ\Ingor@]s/Qs d/eﬁQé r@ceﬁ%@g Q‘@Ho&ré@%elegﬂ ng bl ocks

I NCO he re evan
apprt?%g rrgt%o ?tré Seoglg h@?ﬁr‘ls formpounXsnF%ga eXISEHCIS %ans anl eBt§egen )
A LHFTRITEN( @f%ryﬁsw@%?sgm’é%f%frﬂrereﬁb with achl ral

6
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synthetic building blocks Certain conpounds of the
present invention nmay exist as tautoneric forns All

W@ o@k/08Aaet oneric fornms are included wthin thePCLFRe070§02994
the present invention In addition, the conpounds of
the present invention can exist in unsolvated as well
as solvated forns, including hydrated forns, with
p har gaGeH Uﬁth&@‘nh&ﬁn&(bﬂﬁ@ﬁnmla%) S& et §eoﬁ\HﬁBls<ﬂ§er§/\Hh£dfom pounds of

ttbe for%mo! ma?ggsséss gne o:r gre I@%mgtgwgtgrgqﬁs @;ﬁ%{m&;s%\% %o?‘é in

I ne
SRETAES B PR MSTIN Beoes ol e S TR ARLegare
isomtre pidreckomppubyis obfproglia band eektuggs thiieel. inHkdugieppriionadTs ¢aR e obtained by
cﬂfa%ﬁd’r\itlorh BY &t b@itablER¢nhtHetd Hiniding Iblsgks ingdrmedang tod reléahteyymmetric center
Q§pp J;;E‘PJE%Y&;H%%“{ ﬁ‘% % hesqg or% %Eﬁ\letgégyntﬁgss Q{aﬁﬁﬁ:\n@ QChwal

Sifﬂl h{}’ﬁ %Eg(for exanpl e, S an a kyI

roml to 3 carbon at ons Exarrp

C3 sfetan gemrogrdafithefrersnt ngrien 58y PEISRIEMEER PP A"e*t"fﬁvérumme“c
f@unslara inpidepyithinibessngpe eSheafresknt amriied - chai n C1- C3 al Kyl

gr ouR$Sdditidk tHedEmpoBRP biaRYresd Avdnfn Bhrddxishin urséhetdd de el tdvated

f(frrlrji{.] %nlélg né;fh%\;rléjlgﬂ%r%L ls»?“ @'warn?a@gmTaw&uaglé@o%gnt?éugrY$sSWater gthgnol and

s 17 R O BRI ) PG P R e o POOIFES o ey may
egistab amsphpes sglids. Aisachtfemsrginteedsd tojbe a@ﬂma)ssedfmﬂt'hfée scope of the
phgelt BaasoBon backbone Such substituents may be

' nde @QlﬁEQIIJy%ro%@loﬂgﬁ(ﬁ‘dnefaﬁsoam\ctnaﬁleﬂﬁ'ﬁlég oflﬁ?éubr%ﬂ Highctdf chain

al
B Fr e, 5 BaN MR AT Y BURETS reAFTReS o O
2 stphtenhapalkypgrdups Belduly chetb) ysthett dmg n-propyl. aﬁmmmﬁroopmched@mjn Cy-Cs
akfiigholipeona®tdphy. The term ~-Cscycl oal kyl " refers to a
”DHOV%M %taléyl %abo%ébotﬂénxs m};&@cpmg' dn: saésmgoeal@enth@nanérragwh.ch

cl oa
r?fﬂﬁ ]oagg g@wlhavrfﬂg 6bt§ |tuentcs’fg>F 8Eﬂﬁ ry?rogeegr&?nsﬁ ermr@ farboﬁsn(a g., one to six
sgt;st;tpthség{}ﬂe hidrasarperbagkbqne @ly;b pl@gﬂtq@ytp mayt@ﬁr@p@an%tlyéelected from the
gmaﬂamaénegmf !ﬁa&dl Bat|, mfora mowcmmgc al kane cont ai n| ng

If :lgl 355;10 J$§F sstrag?l(tc FePn a%( gwups mclu EXhQCiro(%ogb(y% hy%\oxy ethyl,

@%“repfﬁ@hﬁé’r"é'dmmr‘é!‘r ocycl oaI kyl " ref ers to a m)noval ent

r adi Talteno fCCatychalkm mies e d mynavaiey @Hirat of Reropscgrly dfapatokiainieg from
3’% élc 'FB%F‘QO %S‘( IeQ Sit E%@@&Jagﬁé Iﬂw)flljde c§clo%roéil '3&‘5@&% Q:gclJplar@)g and
contal ni ng car a heteroatom sel ected from
cgolopgeh, nitrogen, sulfur The sulfur may al so be

pr eseteitend SCStd)cloalky! HféD) 8 aEboaumér&sdiofl of4-monEydiiesliede containing from

er.oc oal k S I
RS B R D B S B
from2a roemmeeah%@wmtabwwefan td afrraperalent ragicd ofpet- @ eraiergAmonocyclic
h‘ét@llo@@lbﬂ&né romthe group consistingof 1 O 1S 1N, 2

N’ A §m%ﬂgeréld h\%ﬁrogyclgall@nga munbe;led%ga&qtal%nd\é caﬁ)grqjs a]nd Qnéi‘é?&tom

sglteca%frgp gxya?negté%{en SLHfur Tp? ﬁlf ur mf)hzgso be WBre%Snt atsg@]oragz )6 gxar&§es of 4-
reemBPrEtEieasYRSaly! pupRringlide oxgny HbpleMEEdifFEE M-y t o each

ot hen 5Aesbdrédetanzycloalkis confas fomete A taram aBn&pnddiom () iRteroatoms
mrloﬁ%e%fouécqu(b het 0,00y €5 ard kY h $ ahd1EA; udfand 1N;and 10
an§£ KI hr¥d th unrtv@péf at mé oertoﬁea(g'gtgr% gllidtyngg tllo |le P&F 9 r#d leWO 0]
oxazo 8 ? I SOXazo 8

LSt i s B R TSP ek pe rer
HBENP B0 Banplgsidbhmerntsred heterocyéloativts ihclyde tefatygpiiant ons

tetrahydrothienyl, imidazolidinyl, oxazolidinyl, imidazoliny!, isoxazolidinyl, and pyrrolidinyl.
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selected fromthe group consisting of 1 O 20,1 S, 2
S, 1N 2N 3N 1S 10and1N 1Sand1N 1S

waresP4MNs 1 S and 1 O 1 S and 2 O 1 O and 1 N T/EB20071002994

Oand 2 N, wherein when two O atons or one O atom and
one S atomare present, the two O atons or one O atom
and one S atom are not bonded directly to each other A

sul f Alis_Bberdd SR rdfioRikP $6HMins &Sm @(o@caﬁ%n aRirfd)add FNPIHB B BSteroatoms
S IO R G LTI B ¢ oo 137
and 2 A1 S A OAFObY o5h AN MBI IO stoms o one 0
apimEed @z iSratoin, arqprgsenti tith tny/ P atops/erazeo?P ataih AYd one P glom 2¢Inplrpgrided
d%ecr? téga@h Btﬁélé_ r Rgl}ﬁ‘drr Wﬁls%&&iiﬁi ai@bf@b&jﬂzr otdripRPyeattynbsred
heterycy La%lgi'n F%q % _dI%_ nyl di yf, PQ—MIB)@QM 1, 1 4-dithianyl, hexahydropyrimidine,
, I-droxo-1I6-th I onor phol. 1'nyl ., thi r oF...|,

AP PRy SR HETA o DA Rl
tdtrenygotbiapyany. 1 sdiexo-Bexamatod i gtiopyiami 4 d yiskd- B -thismermelive ri ng
tHicd@tpBdlin idxay, bridarmsdrithignyd car bon atoms and from1 to 3

het ex ‘%—%e%e@t%’te?o%ﬂ@g afsfn%%érghemgr{o%ﬁ?:, LOh=it Irddh I'Qaf/in ron 2to
i St o o s s s o S
N51 Frantiidy: &§ andl Mriduang ' Nj apd 4 ©1a8¢ R BdIneertsimemRlinspig, fp-membered
hetemsy! Stsklagedabm themanydonsisting o tiroy) yrhidazplg Oscaazolylyiothiazoly!, oxadiazolyl,
oi(aigyl,rﬂjiyr@fo@‘, ][tf%qr_olylpmiléfqi, @ué_&llﬂ, land tia¢ag ol yl , _pyr Ezrrl yl,

pyrr L & i lg ( c:‘c:r r radica ing from 4 to
"E v trey S g oAbk pilGde LAl s i api fom

| , .nonocC
5 SFERTGATS 274 95 oA AT HR SH ST D FF AroyRgoussaoha - 3 G I

cerfaih embaimetts cr6-Renthete hetravapyhis selssled traneitie greuprepasiadng gf RYUAMY!
pGraisyShyridt@in@fand pydzinand 2 N I'n certai n enbodi ments, a
6-menbered het er O%EVAllréDSDé:.%hﬁgﬁ%ﬁ‘ﬂ@ﬁWégﬁuﬂ 0|UIO g
C | L.nyl, pyrimdinyl, pypdazinyl, an

F ng%srw&%’ﬂ%{ SDESCRI.PTI ON OF THE | NVENTI ON
PREPRRAF SOl cmee QUNEIR MBS ABRo4Nds SfpiHa L 3o ses LMoY f or
preparing conpounds of forsudne1 are set forth bel ow

Schene 1 MeO OwveScheneol depicts the synthesis of a
pyrazole 6 A thi eno[S/%Neq\pyr idine 1 (see e g, Wkel

et al (1993) Jrket Cheml, 30 2&9-290) in an aprotic
sol vent, such F—é—e{—ﬁah»y \ an) 3 di et hyl et her,
etc may be react&d with an al ky- H<¢hNum reagent such

as n-butyllithiumat or bel ow about=¥40 O0C The
thieno[ 3, 2-c]pyr idine is shown afs ugsubstituted in
Schenme 1, however it may be optiopnal |l §¥ substituted as
descri bed herein Then N nethyl - N- mekdrO cetam de 2
(or other suitable acylating agengts such as Nacetyl -
nor phol i ne, acetic anhydride, and acetyl chloride) is
added to the reaction and the reagtion is allowed to

proceed at -30 to -45 0C to fpr \I tshe ketone 3 (e ¢
, 1-(thieno[3,2-c]pyr idin- 2- i ) et hin The ketone 3
is then reacted wth disnet hoxy- NN di kef/hylret hanani ne

("DVF-DMA") in DVF {di ndf h!I f or mami de) at about 70 OC
to provide 4 (e g, (Bf* T8t ylam no)-1-(th

i eno[ 3, 2- c] pypdi n-2-RsyI%14p?’op- 2-ern-1-one) 4 is treated
with a pyndi nyI-h;agr (he 5 (e g, 1-(64ms§hyl pyr

i din-2-yl)hydraz iné) inn acetic acid g out 800C to
yield the regi oisongrs 6 and 7 The J.€ ols@nmer 7 can

be separated fWrong nvent i onal
purification tesfinisques” suchsspr et pitation,

filtration, and coé¢ utm chr omat ogr aphy?

8
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Schene 2 9 Schene 2 depicts an alternate synthetic
route to the pyrazole 6 A solution of a thieno[3, 2-

waep@snitdpsie 1 may be reacted under a nitrogen BEBIB2007/002994

at nosphere, in a solvent such as THF at about -50C to

-78 "Cwith an akyllithiumreagent such as
n-butyllithium The thieno[3,2-c]pyr idine is shown as

uns UQ&EH@ Meﬁigts B syﬁﬁ@ﬁd@a ByrazolB Q.WM@ﬁo[é,ic]WnehQsee e.g., Wikel etal.
TRy b s B SRR LA TOE ol gueer
WAy B gacted MEh Tﬂ?&%ﬁﬁw [e@oRIueEh a8 tptyiishiim pfar BsBWARIUE4A & dMd
thidme[3 Bojppiiag ie sidwn 8s dnhubstitgesiip$abeine 1o hawgeer it may be optionally substituted as
dB3&Fithed hé}Wl - T meth @ NI tHoB) aftaaide d @or Bth@ s@t}aﬂﬁl@ﬁ:@lbt&g Bgentd Yuch as N-
b BN 21U B0 A SR AR AL AL #81Laiof #1aBRN RN o
A S ompbces d at - -45°¢ vide t '\e?) 3{elq., i-gci%{{o g-rc]p r%?n%% cletrlilarr%ne).
6L igmieeed elotfHe %8 C BRIV Baiefonet Gt SHp P erePd o Yhg

Pd( CItR)elpnsf i toin¢ercied with(dimethoxypy. N-giaethiPrite)aHIsd YI-QMAG)n DMF
(direéthyog@aade) prabduari °Gng drdvidp 4 ard (El3pdimétiylam|nd)-1-(thieno[3,2-c]pyridin-2-
y%r&iﬂénﬁ%&%’ L RResRvith B 93)ridifn?=wd%§iﬁ@§(e.'5h (SRl rRA-278) drBEne) in
carri 0 y I uxi n ar. 1- .

o63p o e Bla i pd p St Rgaki £ 1o Uil o B i o
tepseyisie 6 agnaconyeRiens priEFRYSR LaSRnIavs Syoh 38 AETRIBYEN TilgtioR g ooy
coramategeaphyout i n the presence of KF and water The
correspondi ng boronate est@hemdtry be used in place of
the boronic acid 9 The group LG of 10 yepresents a
suitabl e | eaving group such as

trifluoro
corresponding t [ \
thi eno[ 2, 3 | [ 73-b
pdi n-2-yl anaf ggs of 6 may be prepared usingg¥
hi eno[ 3, 2- b] py pdi ne, thieno[2, 3- c]pyrrjding, and

t hi eno[ 2, 3-b] py pdine, respectivgly, in e of 1
PHARVACEUT| CALLYACCEPTABLESALTS The &t s of the
present invention (e g , conpounds of F aq) may
be capabl e of form ng pharmaceuti|cal | yR"accept abl e
salts, including but not limted]|to aclg dativt i on
and/ or base salts Pharmaceutical lly acceﬁ?ggLE\salts of
the conmpounds of fornula (1) incliude the atid ®ddition
and base salts (including disalts) thereof Exanpl es of
suitable salts can be found for exanple in Stahl and
Wer mut h, Handbook of Pharmaceuti ‘ts Properti es,
Sel ection, and Use, WIey-VCH, im Cermany
(2002), and Berge et al , " Phar [ Salts,"” J of
Phar maceuti cal Science, 1977, 66 Phar maceutical |y
acceptabl e acid addition salts_, e conmpounds of

|ie

Formula | include non-t ived from
i norgani ¢ aci ds such & , fWitric
phosphoric, sulfuric, ydii odi c,

phosphorus, and the |ik& thessal ts derived
fromorganic acids, such as aliphattc nono- and

di car boxyl i c aci ds, phenyl-sdbstituted al kanoi ¢ aci ds,

hy dr 8ctymea? deaints arrattaoatel synthetic katedathomrymzees. d'ssolutanehathiete(3.2-
GRS 1 may) bepbttel GnaamithitagaIgad dtospietd, BRIsGventiueisas TAE 8t aBueB0°C 1o
-@gbw £M§|EHiJ}FJeé{;gr¢l shdiGs RE@H _Tﬁestﬂgr{ofs‘?btcﬁ?lricm@ RZR&RHnGs

B
HEYPPIOPYORPERTATA PROSPhETotaFid Yiglds tRRRheSPPAUIF aciq spit of thetbRpigacid 9.

odsé Benl chaprea toae, pydinghraedretopd s/l tit eyrazdie Bi ty kreladditipo eftadase such as
esyl ate (ethane sulfonate), fumarate, gl uceptate,

gl uconat e, glucuronate, hibemzate, hydrochloride/chlo
pde, hydrobrom de/ brom de, hydroi odi de/i odi de,

i sobutyrate, nopohydrogen phosphate, i sethionate,
D-|lactate, L-lactate, mal ate, nal eate, nal onate,
mandel at e, nesyl ate (et hanesul fonate), netaphosphate,

nmet hyl benzoate, nethylsulfate, 2-napsylate

(2- papht hal ene sul fonate), nicotinate, nitrate,

he boronate



10

15

20

25

30

35

40

orotate, oxal ate, pal noate, phenyl acetate, phosphate,

pht hal at e, propi onate, pyrophosphate, pyrosulfate,
wQamslariat e, sebacate, stearate, suberate, SuckCTER2007/002994

sulfate, sulfite, Dtartrate, L-tartrate, tosylate

(toluene sulfonate), and xmafoate salts, and the |ike

of conpounds of Fornmula | Also contenplated are the

aﬁﬂ rb%lc%rDMerﬂ:Qse%:é q\% C%JWC@SN:QJCQJ' ré@t) @r’pogésﬁbﬁ%éﬁa@ate tnbasm and a
act urona salts

V p%ﬁ%'i""&c aéyﬁips ﬁ’ﬁaagg(ﬁg)gp%glcra?r%ﬁé]rblesHPpBenylghos;Ehlno)tferrocente)H)a Iafilum@) ) and

dpra b PigdiPReqinnprPRING (ffredens &At re%ﬁ%uvﬁv bg,parrieq gut 6@@1’%@%“%@4&0“’8
irt s upebe@olGBt sEchEa THE oul2ametakyethdreeor birabeut Brate Cfindiexamea f hil e@action
nra? Q%rc%é‘d%uha/ th€ QrQJeﬁéétof KF0ant V&terS &hd cofr@psRaMg bdronate BAGEmay be

u(s]e%f;r} placg Pf%e bor%P]ut, Qc% 9 ﬁ'ﬁe gr&?%& of 1*6? pteg%ft:s a@ﬁ]‘?égleteg\yl roquuch as

tfé'mnéﬁ”}fr"ﬁﬁww &51-°% 'oB@f?eré%""%"&éwe"a@ 2§’1Wft9t9.2rn?i'g'f"?l%5 pyridn 2,
apthigirol 253 Iy edint-2y! QOi@ eay beoptrprgd ving Esnel B P-BlrYyidias thieno[2,3-
cp@dink iafdthismi 3o]syBdnelrespbaivaneid patetdnt.met al s or ami nes,

such as alkali and aIkaIine earth nmetal hydroxides, or

of nmetals used as cat | ons
f\gﬁéﬁgﬁ'ﬁ*%wl\gg%m i An"ggnesn um potassium sodi um
and Treeompokmsts phiterprsens ingntiag (§-¢- aﬁem@ugq%]°ﬁ@§“%'adwﬁxaécapab'e of
farhignpraeacahally aoeptagddaty; Dpudygaitmet imi¢di acd addition and/or base salts.
Phi® Q&Mﬂcﬁﬁ/ Bk @spRGals ANt @mpélin€d sk (INBeiudd ke tabi@iakieh 8nd Base

sgi ?nc%rc]]n 53 ?a‘ffg mé.le%” E)galn?lg; g} gun(at% Qﬁéqc% l fb%d (#or Eé%l@ %)S’tahl and

Bl B e s AL B b T LA NS o
Gserwey @0R2): Briddsras &l &- s Phefmageiitiel Baite ohbihaergcayiny/ Isence, 1977,66: 1-19.
pr e peragthcfyicatyHatepable ug dddensie ef teecdot pduadsidT Furrbut 1anclude non-toxic

s§f§tﬂ£r|v9d fﬁ)%tmo?dgﬂymds gjch EJ}?}drg%hcr ﬁlﬁilc tbﬁocs hoh@ stﬂfﬁerMQr%errh@

hbdéloéj e@tgﬁpgprg? g%’l%qlk% 8?] 2] éa {t@ saq? F]enyed%'o'in o?ganlc amds tSﬁ:ﬁ as allphaY c
meBg- ANcEEHFAroPY s agies. ﬁfgemt' B SERAEIoAO T IR BRG 29F Bfapgaioe
anw)/ardmétrf: edidsf alighatid dnearpmatie syiferid dcide elsabuch fais Hres isphdeiive adetate,
abfan&e bibdle, PRYISE GatzeREMBRID, bRSFbSHEEarbbhiats BlsuHaie] dapryiatt, Ramsylate

(cg%h_% su%%lategp-(@% Wm&l%lre %ﬁ%hl&l%) %ng%phygphate

present | nvent| on mn|’s ?I
o
hydcblonsiv/alieride eysrdbreaideAromide apstrads|deliodise IsprvtyistesMaraiydiopanapgesPhate,
iscfbldAdtdTBCR ate| IC1adtatE OERE Shdlda@ maldnett etaBddate, Aeybtaodtiahésoifonate),
n%ﬁ'plli afe, rfwém'ylb@rgmten hwgth)rls@tfdteo B nérﬁylsﬂ@? n%ihal@r‘e s\fl%h&é)' it3fin¥te, nitrate,

H)gagn%xalgtﬁ pg[crr{gatﬁ,tplrlmenﬁ/lacea o;%osa)u%e thha? te pro%onat n/,ap?%q}osphatlelpyrosulfate
SHELERT AP EtesHA Y ﬂ@Fféfosuccg‘a*F P‘f'fétF éH'f.*te tDota"FﬁﬁuLtS?"fafe P?ax"”fe (toluene
sgionad)| apywigarpaiesits e ttre like of aampdueds@f el Bled qegempiaied asgthe salts

MRS BIENELBH HLRINGE, kOB, Rlactirtha@PdiH Gkl On Wi t h anot her

phar R@oca%bliﬁdn% S Oﬁ%elﬂglc I)Jngsar%ﬂ%gbrebamed%y g':{at:tln&{i‘lg e base form

subj ect or su Pat'i on
9 = BiTRER e d%f"%f@?*’&féﬁﬁe@gﬁﬁt'gf%mt e
regamerdins byl el Hhe 8k tdorp &ith et 2iidlisplating thy freeliaen: diheirse bage forms may
detbr fidinGrdlr reSi@ktive Bl forhodombwret ip adrtain physiedl propegtieasien @rdubility in polar
SWhisect Dbeing treat ed I't shoul d be appreci at ed that
gﬁgeighrgrﬁa%gutlca?y acael%a se az?j?l %%rbnﬁ)imeg gﬁharg(fqals or amln?s such as
PNt akajineRith ety Hydf%'éesp?ﬁafr%{i'éEff"l“‘(?aﬁxaﬁﬁﬁs ?fﬁﬁiaﬁé{fedéf gagjons are
amhuh Salders, arapireidm petessim [$pdium.andrihe kg cpmeler of syitable ayengs include
aRin8] Rolih® cl@SrdohiReEN ANYbehY@ihPEHeBEhind biBBYiantitdAdietitaR@amine, diclamine,
compound('s) of the invention The choice of excipient
typically depends to a | arge extent on factors such as
the particul ar 10
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node of adm nistration, the effect of the excipient on
solubility and stability and the nature of the dosage

wo eoosioPhas maceuti cal | y accept abl e exci pi ents aP&T/1B2007/002994

determined in part by the particular conposition being
adm ni stered, as well as by the particular nethod used
to adm ni ster the conposition Accordingly, there are a

LR ARd %%egf2 oq%HilnE)an/cﬁleflﬁﬁérWegﬁmlﬁmﬁ mthylglucamine, olamine, procaine

ce conmposi tions of the present |nvent|on
( "Za{h"e amwmm %aml ton The Sci ence and Practice

e HhSET aSER-altis SoReTHT-EPewTey & PEHES oY g iag e a0 form
Wittil & $uiffiaient amewdt ofjhe Résinesd bage0QEyduze tbﬁﬁ?‘ﬁ)tﬁdﬁ@"@?”t'?ﬁémiﬁ‘@s Efgtfree acid
fdriA vh@yiel r€f3ndiAdY 9 @ortRtingtHeaiigaimagh &n ol andTEcC@itt thecfeek acid. The free

aBQM‘%aE L frbrﬁ]thte P:%sJe&DéQanom% s%é%&am &Ha@&ﬂyéﬁéar prop@rties such as
a granule, a tablet, a capsule,

S&Ltﬁ@i'b&?é S°'Ve"%‘i roche an aqueous sol ution, a cream an
gel, an emul sion, etc For

Pﬁﬁﬁ“ﬁ’é‘fﬁ%ﬁbﬁé’mé‘élﬂ“ﬁscm conposi tions from the

CONRRTEIEY. esfipaunds ghihe Besent iveNiRITAYGR 2dHHETeAAS @ RPABERYtIGa

catReithabheisBy et @6t shamtizeetioami ceplalle so©biets. Amcbhtaseui d

%Hawuﬁgltcﬁm@ hidn€l refe%rtm &h‘é&ﬁis@uh&@%r banghiddedn ﬁﬂﬁ@@:ﬁl B veterinary

uaq brbe ?héﬁs%l era ed’uca‘ﬁ){ g%&lxe arﬁowﬁﬁ’r@eaﬁs a% am§t5’§1?t92%5r& %mdeé aand

e one
PRS- G FATRADE STHIVETY". P Eh sk ot QLA pBHpYement i the disease
bbihgiveeted wign adrenistered ding didr ©njurpticagwh srathenpbamageishl @gent or treatment
il sahibdi gfbﬁt:tioﬂ@:bﬁ@ PépuStion OF or SAMBIA RamSHanad bthey maming d tdrapkdiically

eﬁé%}/\gan n} gaﬁ ge c?t%eq’rh pédee%enﬁechta“y |P!a %%rz&té{y @r cmlcgl%lst}fn %Mﬁed;ﬁQIcular

'S |n a mxture wwth the finely divid
dﬁ%ﬁs?ws%‘aﬁb”(‘iﬁ%ﬁ?a %n tablets, the active conponent | s
m x eltishayild e apwec'@@énapqleéqwmaﬁ@[\nf PIEPef $RSags $LB% §25PYF AFIOH arg routes
opddBPtrdtibreis withih tsellevieedDbrainddy <aip Dithiel oS acatdal @TPEITE @ds dnfis
dg;g@oemgm and SI ze desired The powders and tablets
t ypl 'Fha eggpl?etn lS use heren% 0 dé’egc?be a%y/ ?n§ %%e"r\’? otl%]; thgrhﬁe &ﬁ\é&uxrg ) of the

oMpPOUnG
i e i @%Ctpts"fm%'mwdsm taiEar WBFS&WP P bty g
myEgei edminivnatarthroriiadt ef, therragpirntdingpivtiityeand slabdity apgihe natuseqj die dosage
fdrACIAFRce @M dcbaptatie ¥ichiefs ars icddr@ibied g2kt @y iha pirtl'c&lg’a;ﬁrambltbn being

agr.ﬁlf\ Qé(rleé: % \Léﬂ laQ aﬁ‘the psaﬁlgdlé1l Mefadt LQQ:PW mrhs\{ér e LJn\-Ho%ﬁ AcﬁorJilﬁBN there

are&v%dﬁd?rgiyloBsHJtab,egormH?tlg?]sC?ZEpa%ceugcall cora%os? ?]ns oﬁhe preant {nventlon (see,
egf. Rerhiegtanc ThiePeiense ApststPowl RMrmarc sl &BTNAIG SRk iLiepinegd
vanar@Xed \wikes tzog@y.ovi di ng a capsule in which the active
conpg EB?HBBun%ittllib p‘PJseMnt/Jﬂl%tcaereh&ﬁulﬁms RipRdihFceutc composition in the

foSrHro aosvrrl] %n ehxy a%Hs%ﬁ%IOE %]gblc/der %"GJ ma blgthauc%pé Q a lozenge atroche an

i on Wi , ets and | ozenges
aahfeéus Sﬂ'l'}tl°[lr&é£fa"1*e?6|°lé‘l”§"t PERBSE" aneaHSaT &S, pills,
cachet srepaam:bhhrmzmq@e@ornmltmeffqmsféﬂcoa\sm@dﬁ qf e dre%?agfe'e"tion
phédin sEButS Ml haabptdieferdipiedtsate tpdany Bdiis tidaiguidscifrars. Sai@PaT prépgrations
%ngop%%etrso %bl?ﬁ' plllél c£pgt‘ﬂésngélcﬁe{s%pﬁ@?&nes%“@&p%m@gmlﬂ% UK &Il@f

atty acl cerdes or
SKRP AR 0 PP ORISR SS PR BT R
PreRRsYatiyen tabletdigieosting 3o Pty O PR eNCaRSH el MR8 geneous mi xt ure
may 1 penied ghepatipiatis typitaly €hrly divide@dlidshizieid inrmlidgs with the finely
dRlabpd c&n%oﬁéﬁpl In @h&s tr’a%&ﬁ@%mb&eﬁ%' il f/vlt’h thé &}dipight Fdhghe

neces %@rb%glngopq?peh QSCJ“: %q%le}%pbﬂ Ang grﬁi corﬁ%atgc? n?nle g%e r%@ge desired.

i R U A
chrjpingtimoeriimentsibe ctive ceraropndgangerdiomdrednt0% (w/wa nSudtplecstirientsare
nEQHEsiad LesuASte [PH23Me8iar6 Stddrhte, &did suga0adRet, abidtie de@nvendh, gevtin, Ch
may al so contain suspendi ng #Hgents, sweetening agents,
flavoring agents, and preservative agents as are known
in the art Also included are solid form preparations
which are intended to be converted, shortly before

use,
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to liquid formpreparations for oral adm nistration
Such liquid fornms include solutions, suspensions, and

weruwB®iTps These preparations may contain, in BOOIB20@1002994

to the active conmponent, colorants, flavors,
stabilizers, buffers, artificial and natural
sweet eners, dispersants, thickeners, solubilizing

Q\EFS m@tﬁ\%el‘u‘%@e kdalis c&b&%%gﬂlo&f a Toh e BigEaR Rbcoa butter and the like.
b ?ﬁrétlon Ils(?nten%ed to |nca.1dg91 orrﬁlﬁattlb Jf]th}évla%tbe cg]:n Fld &M'ehc%péuﬁtmg

0 aerosol forny
mateflﬂégzanﬁwqﬂépwvr?@gaFefpzléedmyvh'f’kﬁheoaétwﬁa?ﬁ"ﬂffre&“é?‘@ﬁ”‘@?“zm er
ekafieats A sugeundeiibp 8 eicipiedr which éttius ingissoaiafiop withd e tady. caphels and
IRERSSAE ihdRel. AGNEY bk, RPsQRS billttcBats, S1d0d2er@8s can be used as solid

% ﬂomsgﬁgag,éﬂp&gm"{g@,g\gn propane nltrogen and the like
)

i nv enoltr %%W”Egasﬁ p‘égtloneﬁ 3 oW, m? mlg F O?HCF 2 |>?turg oﬁsﬁy a%ld ¥]cer|des ar cocoa
butef. (peicst mele@ e agivhtoREPNeat s q‘ﬁpﬁa@é‘ﬁ’é@e“%fﬁlyé'iﬁéem By liring. The
nfolMBrmogemdolsatixt@® mektsen be powgdayntatohw@nierft sizaduriols. iawed to cool and
t,{epyg;;llogg,l,,x, used to deliver a topical pharnaceuti cal

gggplﬁtﬂsullé’j:féng{pregggtgrgsl |nac£gllheo s% ut|<?sanlsJ ISE %?rls%nsf Qr{d e%@lglgrgtfgnj’e%mple water or
V‘i""ﬁt’?’%%‘-‘@ﬂ’%?o'“t'?’ﬁt Lrlodﬂ @‘eﬁﬂ?tlowan %ebpbe(parﬁ%‘wéjga%wqg &ﬂftaétge ingredient
in anchuedes ca tpreauesusphaimerspticalt aesoriable splksnt. Bhithemaytalse paniain suspending
abdtisCsiebtOhingS@entst flatdiifg agakts, Ghy EaBrv A igaitasaid in@s itlaasrs ,

bUf f ﬁ%éncl@%&%h&&%%‘eﬁar@tﬂ% vﬁ'@:h Hk%n&é@% ber c@rn/gr?eﬁ Jh!ﬂﬁy before use,

t?l@&l? E) nzgé{%pggﬂ%g %ﬁﬁ% S%glm%{ﬁgo n%uﬁré'&‘ g’ﬂ%s lnsc ude solu{lons sus%gn%mns and
egwisipen Sheanrierarians BAYLONAR: |'Wé't'@d%tp%?ﬁwewgm%?g%t°§°fa"ts flavors,
s&bilizd3] Hues, sitifictaling katunal mgeeg@s tispersstita iickenemrsslukiizilg agents and the
iy eservatives The pharnmaceutical preparation is

pr ef E L abl %d onhe%res%né 99&%9» dalgng Em éoﬂlbrﬁé{gpmth%{h@ s'ppa%Le components

prep arat oses contain

CHBIBY PaPeeIRUPETTLe e FE= EPKed) EORAUTER Sipmaaton

Agrepd! fodhmsntigre cdndve Ripesa intolpeessurized @Ragjelle Rreljselp 4¥dh@h, t he

dRAGKAREoGaRna ipRbihg ntbdes breftie: igtlant i ties of pr epar at i on,
suc hA ficd? @o@rlﬁ%tﬁg a&&@hgﬂ& §|e p@é@ﬁr\ueﬁﬁn ahde ﬁ%@&ﬁ of s'olﬂtlons lotions,

sEhB B PRaTrosear . 69 b L ) B Brad e
UpRs! 19 JriveBpIOPIERHIPEICRUFRRIPBBPOSEI any of these in packaged
f or nFchh@atibersnablater garsteaf adogwspodiom deh ea by ivaverpessietramastulan
|rh|rgbetrmaﬁl Qr%%u&ﬁtarmdustrbuhg Q%d§§@&&g arfiGBA-RjuELRs, %otoﬁ&ﬁé}lleaﬁectlon

salntpans w ca1 ca$j 00{1{%% af?hoJ(Eﬁts %993? §Ac¥e &{}% aﬁcpép %E {Matqgwdgr the formulatlon

qp I nvent1 on ma Eﬁg Pg that
'§°Té’f“al”1t“ o5 g PR ?S‘Hed(r?Cé"e”t BH2HPP BTG i‘sﬁ?”é e tha
c8uigdiuda pusbenbingsagamy stiubiliesh blckedingipagntp a@Ritrge and Hﬁesa"’%n er

to i l’t&tphdn‘ﬁiceﬁtiaﬂ pnﬁﬁdi'dtl&nﬁ prafeiabl} i@ uhiisesagéernp nrogicbrmSbeciteparation is
8&%@& fitb h&ra%seg@aﬁtatnmg Lpp%nerté"(ﬁlar%@é%@? tFé &metcgn&ﬁent el dosage

fcdm g?ﬂ t?e afa%fgeg B[ﬁ)aratlon ¥hrl§r6ac9a e tcgmtalnlngglscret% QUaanﬁes olpgreparatlon such as

PaPkeladieklets: G7PsyiepAnbROWGT N ¥ils BremAd§su SR dhepiitFage PrivERn P2 capsule,
tabBf) Gachg, or prepfesitselhbryt cdn t@ thegppiropridt® Qurmigr, of any of thesarin@adadist foom.
Tﬂ@%n(u‘@( cyms on:f)m&)uMB kdn b@@ﬁeé‘ente@ﬁ@ﬂlf &8s 81§} niu-dbdeedhalchritdinglsaduch as
aﬁxﬁaesda arion and the potency of the actlve conponent

0S ont e
the PreE8BRENIRHERRIMS A EHBIF 4" tB‘Je‘”%*ﬁ‘?t f“u"eé‘ '°é‘ﬁ’tay g%"*’é‘f"‘?‘éd r r%{a"
dstsingipn (¢ 2dn attible plajgewiaciuee) r isipesiipies manbe; idhaled arid jpackegeg (p@manner to
itstriiBethd friert RIWAO BdetHe@rod@a rBuch ifistrd@isnsimeg inclade 3@ caraitivretb be treated,
og;a{bg of FQMRAL doBhLschddfs, aReut i ¢ agents Determ nation of
the proper dosage for a particular situation is within
the skill of the practitionef2 The dose will typically
be determ ned by the efficacy of the particular
conmpound enpl oyed and the condition of the subject,
the severity of the disease being treated, as well as
t he body wei ght or surface
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area of the subject to be treated The size of the dose

also will be determ ned by the existence, nature and
weza08/04710§ any adverse side-effects that acconperyB26m002994

adm ni stration of a particular conmpound in a

particul ar subject In determning the effective anount

of the conpound to be adm nistered in the treatnent or

pr owlqé'%h@ of@ktivd %p@leﬁt@raasﬁlt BRk pepdrdtisah &Ge virB&or adjusted from

Oq nﬁ%e %O?rq%éapera%%yq tto 1OB % to?éo%n é(ylg/ho @536 Mg OFJ Jnﬁwsgtatclaglng to

Xl Cl t

Bk O AL A T S R R U
trecotitaxt athe presampMentids shofild bepraffigientt @ffict 4 hepadipelithsrapeutigregpanse in the
s&ﬁiam Nérginer v catbpoditioh adneif dheiteararsb Bthinyhel @EbaIBIS therdageliticcgénts.

i ncl MmIBQSn 8'&% %9@35@& a(bar%uﬁt éltlj§|or9|§ wﬁMﬁhé@%@%cﬂhoner

L e

corgiien ohivelsubigetr thg sevaityf thdixspsetopiag fsea!sf goyell @tﬁ%P“&Y ygjght or S“ffa"e
ateh efafiersB)éct fo Be treatetli THeade vithiedoss ad Wit be GbmaigEa Dy thevkistdnceanature
ah@eﬁ(?%nttohé'#? a&v@@e Qcﬁg-éffgatlﬁhéil B6mphy thdRImmRIRIONEE pdriREERMb&Rd in a

parp (iular suﬁ}ec,g IP décf?r#mrr%l%% eqiv? Xmo%ﬁ%t tLe zl:oﬂl%gu%%r% adngrn%éréd nﬁ thce

fre%ﬁ%ﬂlp@ﬁ%x's pfihe dtssacsaPe'r@éfF?fﬁﬂ %%*H %a“rfa?/“ﬁ'éa‘afa@?'a B &l
cedlaiing iPlssnesr levdls piihegmpduarh somgeyn ngcrt!eheanéfa’yhe Arqgresidagiof tiefisease,
eVEIR 64N, @bmpdTias Wthd fesant Cadifd i arcbe@bimibiatered st@s@didetermined by factors

tHapc}éﬁ Iﬂ&bo@ rt\'\emﬁyrmpc%klﬁgatg‘;grofﬁé/o@ﬂhganlﬂpyunu %Wraﬁm@cafe@ qM&seand the side-effects

P om ntt Etlt‘L Al HBLIR of the subject
°§tBee°6’F‘f’(i’“ d 2 XHBHT PEHR 'Oé’ar?ff)?ﬁ? ol e'f‘?wsg arbdr%%r e QURH PR

may Bereiglyetspatmentisdeiiated Wihsmaldr 41spees: Wich pre KsTIBRTSRAARTM YT dose of
titelvem uRSS & hdreaftertandobaga istinaigasall BYosmakinerreshistugtil tak brtivium eféect under
cRdMsthntREs Rcnd Il IRAhidH:e %e@ﬁbﬂ@’dlli dcoRshe e pdiveRd §d abififistered in

r%f]sdunn theéa Ifd%?ggl tions include all types of cancer
Preast ung, colon, prostate, ovari an,

H PRQF P%E mel anoma, al | hemat ol ogi cal mal i gnanci es,
et c Whieasoreliid ohie prpdentinyprien s be Bt EYPFRYY ¢Fed e dasiuce sgagrng, the
inver@brO81Rt ithited R [ sptdifis condliicab & béntpoirephthexpese i jvertiesey ibe used to

réd'ug Qgils?xng SQEJTI m&ﬁ{oﬁndfolf RE Qgéeﬁ’lnvéﬁlgrﬂﬁéyélso béﬂﬁ@ft@ EI@&btéar@%e of
0SI'S, eroder na,

ThEF AR 4D ﬁ?r?Péeﬁf’f W el e e R b e P -
bebest b, cglem proptatey oTian. panciastic. aepieneThas 8leinpigjogiqakatignandes, efc.gas well
agBitesof@brotc @RtAa e (k.6 0gidneCROiia diabitt hephrogatiy] tepdtic tness, pulmonary

flgrbgs Qr%m? Q}b@r‘gés@indtﬁ!@féncﬂrs es%!@r@&ermd’lyr%rﬁteﬂnﬁrkc&ﬁ\ﬁ) B€one particular
routes including

I ste
ef"ﬁ?dé‘bef‘ %ﬁj}&%ﬁ'é‘%é'aﬁg“nf h?ﬂg%%bslﬁgflv i ntramuscul arly,
i nt r EnstATA RSB TSEIINOSTAIE i BATERY9E PhFontactngracgmenyeshh publect. Thus, the
cpragoeritt & theypresent inveamtianapretrel stioinigterkd by/Al veriety of lreteciorgibgiinidgion, that is,

|rﬂ'§\§ﬁ(§u§lp %arh@s(:tﬁérl? it 38itaRS U Eﬂb&ltaﬁa&él? GhtrBduobdRRR Bteht@n, or
|ntrfpe[r tﬁne:g‘gﬁsb t Ierg:grapaoﬂnads ch.slcr}{)eﬁ%%t clarQ gﬁaJd ln}ﬁ rsieFeQ gy |ﬁr%1£9091ufgrqe§am ple,

intranasally quSngIR/ f{@)m%ﬂngipf thap{ase{}tllrger?tl%cfaam %ﬁn‘i n&ﬁereldlj;[ansdermally
tqpizally nhvieiTipetion Nt sertaip rebogioe® the demrafinds pidherpresens inyention are
deIVSEdralINT h3loSndd e db VR raB6lbeeieley redtalg, HLEATR QRIAVESINDARr @bISY.

be d\ﬁ/h%n\égrlﬁ gterlégﬁ‘)fﬂé’?iue)écangﬂ Caa:l)rhb’ound Jf‘l:hE Qr\éﬁf |R/@J1t’ob/ maﬂfe typically

ae%lﬁnbte) H‘ﬁ% 161F ai]drlloé grg% %’g@ﬁ? (/vgurflwv el-ﬁ)tr examule a coerounc}yof ge grﬁent invention
caphsi Heigistergd PH@a"xAteaweunawdved?rmafwt%rse'utr?a '%i'°’\‘Aéﬂ‘ﬁd°"faﬁ‘r ointment,
liposang kreay, gel, campolendickodr atyrghepiomsietith rqutineynibaddedetv@ne trical
pAShdRitRA @&nﬁfésnﬁoﬁ pAIféﬁm'aﬁvMy 1 QorfboWRbF e ;brébeﬁthﬁerftl&f Ay ®E adninistered via
rf)eic{')og I?rfto a VQOUHJ or ea aro@r\% aglnundslﬁlcé/rgrmle%go%m& %I c@r‘i‘n&%m df the present

sone, oam er stick, or any other
fornulatlon routlnely used t® deliver a toplcm
phar maceuti cal conmposition Alternatively, a conpound
of the present invention may be adm nistered via
injection into a wound or area around a wound In
certain enbodi nents, a conpound of the
presentinvention is admnistered to a wound that has
been sutured, stapled, taped, and/or bandaged, etc In
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certain enbodi nents, a conpound of the present

invention is admnistered i nmedi ately after the wound
wWoe@ans7ib ot her enbodi ments, a conpound of t hRCPIBRSEM102994

invention is adm nistered within 1 hour, 8 hours, 12

hours, 1 day, 2 days, 3 days, 1 week, 2 weeks, 1

nmonth, 6 nonths, 1 year, or longer than 1 year, after

irWQMiB‘rgs Qi KRG LwduRd ARBaRES siu’f&#éh,%fapl@(ﬂtbgéﬁ, ﬁfﬂ;&pan&d@@d, etc. In

un occurs via a nclision I.n cert.aln
SR Y P e
opuEss Brptheq eRPedPInis A copPouRd pithsPrratbintenton fsiagmiaRIEhYIg) 1dour. 8
heas, 112 bduer ezh, 2vays, bayadweeki Sveesksetimpth. & mawthehteal. pr lengesdhan 1
vedr, a‘ﬁ&%urﬁb&ﬂﬁéﬁ@@tln ére p&rﬁﬂ?liabéntbokrﬁér@ tHd we@ralocdi® K/B_Bﬁ in@4tonl M certain
eg\ggd‘in?elng Qﬁg?ﬁgﬁtlgﬁpgﬁi ivé@1 rMﬁﬁlroaP(%HE&ﬁ@JJflt% p%getn_ﬁme'n%ﬁ, ora

anount Oaf a C 8 ? t he

e

i ipitrketpidsseas fastetion Imcefteimpretiodimpnts @ thgraesuticaly efiective@mp b cerppound of
thelpResénit invetyop e & praapitceutiSpaccdp@blaaditittereof nmy Oe#adndristered to a mammal in

nESRP R RnAY Enit kR fAM Shikar irdARAIBN, tid &8 &fbodimErtd 1B h&Fods of

LR el Fera e Sy PR, ol e "
thegrrpHEEARETBTIVG 21OHTI PR oM BRUNO! IR AR RRIP RSP Y ZRTeRIpRH s fereot
véerkih the her eafd ocavharties skint he scar woul d occur on the skin
Reduction of scarring or inhibition of scar formation

i S nNRanttiod @ s@oINY &ynhibitiart of bdacforgetivp Gumed's taabnvehtbat iregsregpinds of the
o Aleh @A rdi 18 teBuding the 85PdsraMe oft¥8ar APRRRBY By IR afint A a HRA care
paa%titikryegg.eq a bl¥ siEiQ\?. FE)%Enlﬁ.égrptf sc%Frin%orlﬂuﬁﬁikicgnh)f &erfgrm&roﬁﬁutayl l].;el ag&ﬁﬁ)anied
(%€ g, 3 pﬁ)/Sl Cl ane) edouct,l oh of scarring or ,

by AMTBIOYSTEH IEAne &eRere 9 Bie NS iRy lEing E?&%fﬁ%?e?ﬁ?xg%ewf QRfrix
deprpifiangeimg healinanredystion@f cotrgeredepdsitierh eedfctign obsiderrgducted iotsihape.
rédi&bnistitHRGness, @dubBdén obsurfade aextredactioh biabwvatity, MEatidtibrxof height, improvement
AepAsitdcon during healing, reduction of collagen
deposition, reduction of size, reduction of shape,

redu &:a:tygﬁa! g botSdMeﬁt,ktnee&%pang Q H%ilj\ié?é?eoquiélﬁ.r rﬁ\@@s@d ﬁerr&if’,‘topical refers to

reduc ever | tf\’ reduc{%l %nt gg Qel %htdd Topical
PRIFHER A8 AR B OPHT ISR & LT h oA Y PP RN EBo iRt |
agihigisteationporspetiallyepeieRiiata fos yeundsdo the pifne d e dpsengay Y dute @ gpngral
qLiOgihe; &l conb@id Snal Be BgaPht inCathardaceatically heegaigparierdrsan(agnght of from

BRE b.@ﬂé‘bo Nee ain@ Fn))re%ﬁ:ﬁl? fr&ny ado@ o1 I’t’@‘IOW@ e pNM&Jtié‘eﬁ Sothposition
ration ally appropriate for

Topi cal | st S, . €S [
%8?1%‘?"59 g"qﬁagr_e%?iaﬁea?ﬂ"é ! (kfo“sf'é"eg%ﬁy' vary, but as a general

gui dB8IYhE embadinepty A EN iR {Pe B%’Xpﬁ'r"%éh‘ie op-pdmynistered with other
cpheumiacgertts, oalessinga todathérahtiapcedta petivikgror fominimizeznetstiat sidgfeffects. As
EdOMinia Bsptidatidd, 8 harhifisterdd afeids ad&iihiitel‘f@_rtl&* coryiuGadf Fc_}fmfjlﬁ D#Ath a second
n?el'alnggl t)ﬁ;icg@ Qaw]ng a%é!}'f?{% %Q&r‘\ar&g@({f %&‘? E&Hg%%hsw@%&%ﬁ 'thta{ &d}\o@%e

be a led tothe a

_ E ) ; 'ecte _area,frocmltt_o 4 tinmes e dav. o
et (ot TR BT o SRS FFE S GFone RETETR0MES ™S 3 grgle dov. o
eyeivroeingrnel different Bays-c e SRIPACHICS £38 PR BPMATINEEIGERAERE!YOH FRY Of AR Ined into
PGIR tofmula06n. BoraiESdugBn bidcdring tag@ts, empaundoridtessias thay/betcy,
AhinkBrel N aForh fouls ﬁl_@Eﬂe@m ive8n, %fcltcﬁr%tT%Fﬁ?‘Td@%tidoﬁiei b,

L e
&AAA. O[3 ThEd/i1516 1 defleraherqcyrpPeREEiPApN 28 F-onge Bleids. corticosteroids,
diighione, tapictibigcst @g isi@ne ghbaiitg. P @ldibéneagett @onteends, @ddressings may be
&%@Hbigttfarg—d"tb a %/v&ﬁa thétrh SéveWurd |h5€44|!1gt, ﬂfmg&fl&mfaag estrééla,l rAGh

at . . |

oot p Bl KB gt POk Bt B T, e VB A G
G VP =R DB PEIE RS e B REPig | ¢

formul ati on For the reduction of scarring, agents,
conmpounds, or dressings may It co adnministered with a
conmpound of the present invention, including TGFb3,

TGFpl anti bodi es, TGFb2 anti bodi es, triantinol one
acetonide (9-fluoro-1 1, 16, 17-trihydroxy-1

7- (2- hydroxyacetyl) -10,13-d inethyl -
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6,7,8,9,1 0,1 1,12, 13,14, 15,16, 17-
dodecahydr ocycl opent at al phenant hren- S-one), steroids,

W@ oroBiogTist er oi ds, anti biotics, topical antibi opCT/EB20emH2994

silicone sheeting In addition, agents, conpounds, or
dressi ngs may be co-adm nistered to a wound t hat
i mprove wound heal ing, including 5-fluorourac i

estr m gém.on %gbw(ng ke éu{H ageneqreat, ué &otae,lmh.ae}d WG RMeRiind of the

go langt%io tr ?18 \I\{;’I_HS r?eéllléttefrj;l [ d'ti%bgél’\ét m%es ol(t:su"-I)at%ethera eutic a eP]t(s) include,
bﬂtacetrm")mtedaﬁ atameeeorc ﬁfra?aéw@fnﬂawqt%@e@ﬁ @ew'ﬂaﬁﬁfgdb%‘\@rsy ferg

pait@arb, idolafendc)) erofiaiclaoud (Rg. tehrexeaiabibrofen, Zgenndfes, eteproferand ibuprofen),
f&gmﬁg% 5“ mdr&aRE adM, InBorRtreSHTDARHAE apdzortel) ByrioR&R M. g., phenylbutazone),

sal|rc)\/{a§es (e ggﬁsé%}) ::']Croﬁaztmh% tc;r C?Zg gg?eg ﬁ)t \%918&)?!9 %M ét@i@oxﬁﬁ( Qﬁ%'eﬁé and

I nc are not
|r|trfaq,ﬁ|ct1|érdhe(rqgles getgaﬁﬂ&PﬂETﬂ??ha lh@l c]n gl’:ldséﬁgl hyF ﬂﬁmlaa?ﬁm\fs&, thancer
aggerie. &, ehtstatii amafaqg@ptatmgmnqy)xg)drugee(eg adplpmxgw dagrpmycin, cis-platinum,
e@pdslde frBiatexoterd) bk (d.C via@stohs), {r@ aglimetan@ifes @¢e Methotrexate),

c rl:i kaLd%PJg@A?s (efge&%%‘%&ﬁﬂel b%&ErQPM‘p%fkﬁJan@f&Qenkshbl? I 24t ¥ibrates, beta-

donet

bgﬁhe snﬁlgdnhlbg %%S%Otinsm g rec%{)tor ?n?aﬁonléts(ang Blatelet aggregap dn inhibitors, CNS

apinisigy- tﬂﬁta@temﬁeyantSéﬁaam WP’H?"@%) . prb-PgrinSogapfrgeg 9. deprIypLdopa,

Requhd, Rirdpen SVACS ihibjtors @ lye sategindand adseaivelxiolmpP inhiitbrs (e.g., Tasmar), A-2

irRlbRIRC @aﬂarhl}ne re@RAL BRSHRSN Mn{aﬁﬁnrs@aﬁléohr@éb&f stst DepBraipd ®BnidtLand
rﬁlbftqrs 09 neuron%sﬁr rc»? de%grghage;danp)(l%ehlr{ep@&r&gs ?ecd %fne{)&n gacnne COX-2

Ir@ﬁ% Pra;eqnﬁfyl&r}ed)r rgefafo %e é)(stle?{)j:ros%%er())tf %)gl foloy eﬂagroknéferée lascfoxifene
oafdsdmaxhanil imrdiaestrprapeantrgents (8.9.pfral0P ARdrpPaEY@Posi de, taxol ,
t ax Olveile@e,invarltikioda® bebs déseribgd in cannévbsni vath bpeeiic embiiinents thereof, it will be

uﬁ&‘sltogg{hgqqg daLa%§ o{ f@rthgr n%#&%n@ gﬁ@ﬁ@:)ppllc%ﬁ QiifRA8RGHEodr any

via %A%'F uae% Oég%ﬁ;ﬁagon? of the |nvent|?nnfglowm3 in anekr)aI %’Ze émrlm‘pgggfthe invention and
nstgingRueiderartyres fmEhg ﬂ?ﬁe'ﬂild?%‘is%’e a%??@‘ie SHHEPH C{siopany pigtice of the
agtImha @idving Esanglegland babeitabdatasegriemg aeseotad inatdeiie udhesilUGNS the
iREREE. $nid @scBsure ASuIPHH bedBRIEB S8 g (h8 UGEhti@Sn any manner.
sertraline)), anti-Parkinsonian drugs (e g , deprenyl,
L-dopa, Requip Mrapex), MokpLeghi bitors (e g ,

sel egi ne and rasagi hne), conP inhibitors (e , Tasmar),
A-2 A bitors, dopam ne reuptake inhibitors, NVDA

ant ageql sts, Nicotine agoni sts, Dopani ne agoni sts and

MS of neuronal nitric oxide synthase),

hei mer's drugs (e g , donepezil, tacrine,

xSRI, 'f](tl] '(d%&tﬁﬁﬁynd.ﬂ '&?ﬁﬁﬁ&:%ﬂ k-&lﬂﬁeﬂ[s ﬂagjrhﬂfn@nat e),

%(t)%tg gflﬁ %?g-czpy{)?in? T‘Qﬁle c]pyrld’mg (é) 3%' rk brown o?alné)exso{de Qe% Wlktel etal

(g Het ERers (% 2AEO% afﬁﬂfaeweﬁr G128 BB GRS roREiesraeny
(bietege Hdmc Byste@clt2D o IscoReUSer ¢obmn \watilfpratsyetd héxeres eatsordh ABMEOAC
teh‘u@ 6t )IHeiané!U kberd§. ﬂfé@@ﬁa&&ﬁﬁdwﬁ%e d palel ySHowalDtBh k& cétrated in

chuJo&?owdgpgéygféfg@ghhons and th| S appl ication is intended

varil a
B 19O RO a5 aRE AT % LBy PR b Bl (Fh0g) ves
dispajMethinjaprmoxaratly AT nuefidiioreuatiang & pasaufionegs SRR thiga approximately
PErRBAGs. Hich poris WaCappi:d GO TRsHAlita dattridie@ualogd ISuEIFR3dsh BERSYA00) and

V%E QIGtEd Gifh aRfsodrdtE mdthda (Ifh’ﬁ orf 58 bd AW a@gat@?ﬁﬂ%héﬁ T888bsired fractions were

Tﬁﬁ?’(lﬁ%? %Ipmwg%%ﬂen ?1{26 %];ﬁmcllne%s E [&%fs y% ow_Fﬁhd H]ra'ee C F\Bmed chromatographies
affprerg|adetal o759 6 thife eampeddiald NMR 0P MHg GORe) ﬁ%‘@é‘hﬂ“ dn1 G fp). 844 (.
RINYES MRBNETY (EXANVIISES!. Exa i en, TH), 2.4 (In, 1H)BUSIBEON)Imga/136 (MH').
din-2-yl)-1 Hpyrazol-5-y |)thieno[ 3, 2-c] pyridine.

Step i: Thieno[ 3, 2-c]pyriding& Thieno[3,2-c]py pdine
(9 20 g, dark brown orange solid, see Wkel et al (
1993) J Het Chem, 30 289-290) was dissolved in CH2Cl 2
and subjected to colum chronmat ography (Biotage

Hori zon system 120 g | sco Redi Sep colum, equilibrate
wi th hexanes, elute with 45% Et OAc ("et hyl

acet at e )/hexanes | socr atl C) The coI I ect ed fractl ons

o o o B o, - oy o, o
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Al ternatively, thieno[3, 2-c]pypdi pe was al so purified
as follows thieno[3, 2-c]pypdine (84 6 g) was dissol ved

w0 poogfpoprioxi mat el y 180 nmL of di chl or omet hane ThBCT/IB2007/002994

solution was split into three approxi mately even
portions Each portion was applied to a flash silica
cartridge (Anal ogix SuperFl ash SF65-400) and was

s‘%épl# ‘ﬁ%}%&[ﬁ‘ 2.€f.lyr‘id%95§| Ihlaﬁ‘ongek EAlor o BielG25-c1RRdide (€5 BMA 75 mL THF

ErRediTrhrato0a i Ae Chr e fat T Rt Fifgrogones oo
rhi) v@btaddyedarbmmemimadma the aernelomuerae@ atd1bgova O U aphadgson took about
Ahdkdete Attt s sifed 1071 BouPht -45R€  N-mbh@NGREIBLYEEEMidD A IR HF

v% gx%?dM_% as a Lfsuya'?e ecfct%n I/ﬁm(egtol\!dwc ‘]Th%a%%tgag l@s%tlrdr'e%ga( g5 C]T 1.5

ura3The fﬁactlfrp_ﬂlas qN;Egct(eAp/(tﬂ sﬁiura.tﬁd §H1§6Tlleﬁ9¥pfu§t|@ﬁr f]afj pH if atn f]a The
dq@e@@il%e%a@ Ebanétbdthrde téne injoid1@N ORombined @lgkitid éxacfwere washed with
EKQ eﬁg Qrkega 3 an'{ﬂe%a@ﬁal (N§ fge g«) cdnpenzaﬁedrgn aTA_!: y evaporator and

dr
K BRI i e o e
hexpgesaeldedithdP GaiiPAdexpapaht HIR st §ure Fretiqnp yele prgFentrated on a rotary
vAOTARS &l theRtrifitated IW'rthBbGDW rendble dGe Tdhie aaibdiietti agpale braade saild dytitration
45 m nutes The reaction was stirred for 1 hour at -45
B R et hyl - N- net hoxyacetam de in 5 nL THF was added
Serdii: 4D)-34dimethyjpmine)elthiepald 2ictpyridi?-WRPPrZoen-133ne o RE N ffeethytformamide-
dineipik e DWMEDNMS (915 Nt tvasizddeddt a Eldtior of 1-(tGerfai312FcipyrBimeR-yl)ethanone (3.17

) R2E bl BRF VAR rdBRGREH M th Fo @akamigh ethe N oh wabhiRn 36Hika ©8om

in)\{%éra[ure qge @\ﬂPHsgfmog‘e%%lﬁlta rc?ar)-/r %gpa%g#$%gt§lg %‘8‘ ?%rg oarn ea sr?illdC The
resiup WestdduteRtR EQAS pdavalRf: tHarg 3eent gy seld enRYepnt Ngw
chleetetmtiiration3.54@k This beliewesdirieddomeERtveitredvedn a rotary

SN QLB {6QhetibFridintRl 1P Ci-pladons-fiHienaT3, 2adpyadimd. ogr aphy
é)% Qlfn@tgﬁamg b &IQQ\O %X%}pﬁmn %%Qpr&-mal &913)69 S)OJnB' lTr-fb-methylpyrldm-Z-

yﬁteqy&er)edgg g)ﬁ\glg h mlaﬁ e a\E?sm 13 desfc rl e%etloow nfgr%xample? Step ii) was dissolved
ipHeleasetic asie dThe Fragion WS &pafedds/ 3 6 1A (6 Pousn d e TRgHon was cooled to room
téniidetatireasine tle wdivietit wat 2@oved o eoeyevaporer. col or and col | ect

a parg d@é@dﬂﬂ\ﬁe é@‘ebuﬁhe%s §idsbildodd EOR aﬁ\asaﬁiﬁ&e(ﬂ\)aHSb§Wa§ dadied until the
di met hyl am no) -

agqleqopﬁ |@’ﬁ@lfas pQ atE’oPtF]yq,(Flaﬂuﬁzsg mw )TEﬁ,aabeogs l@ﬁr viasaﬁ@cted four times into
BNOAY: dhmmhwdfowmraMr%shy ithoeiteadnd ARNBVEDNIBJO 4 Ihdmaterial was

ded
fﬁp ngd co§cen z?ede?}ndts&he%tef % 5115741 %ﬂro%ﬁto%#mlogﬁgﬁlr% n%lyééel,é'rg tX(IS % Iﬁco
Rﬁ&§eﬁf€ﬁf‘@@ 5% helg 2 /°0§Pe7r5|4‘r Rikat BREEPRAER B was t hen
cool & fiagionsomzininatfredesited meterPheerombipgiang eoneppieaiedo Aheyesulting
rhafdrid s @363RQNBHOMedHan0 B btiitata fothaddlon Bdogtio rosratae) Sera@b. i Ater one
h-gn%t r5<§f$ {eEiHé?atM@%e%ék%ééiorXM att E"C If:ttr @ﬁ&.lrsa ﬁﬁie é@ﬁ; s c(ﬁieétérﬁrtg ﬁltratlon

rB?ngfvrtp P?xaxieggﬁm %179594 Wagl weagdlfsolded in bonlréq, g’c‘:@tanltrlle and agca»/ege cool
tyRenisMPE YR B p pfevp'ta?z bfcfmf plidseitheprepyia edPﬁC%e%ﬂd)bv Rtration. The
dréciplitea= khe Drdebiet lebieinmieB(221-E]nEywipyidime-y))-1H-pyrazol-3-ylthieno[3,2-
oﬁp@dmg)' (e predebnla F@pEJﬂé@l)fcultlrﬁetsliU AR trd.aetnltril/Mitrate with desired

re dllsrc]'m§ y {J ?hggy pgrld%rb y1‘) gﬁrg )Zw Vaaa[S 2@]%&% THE%EQ%‘U‘IU fﬁtrate on

@?'ﬁ% ??é%?“ideed”“é%p’ﬁ"é%@? “Ef ° 'IB% BPuCE(H 'IV'S"’?”?étgé’bd‘ﬁs'fej’
Avglact gasabalned@-(1-(0- mtbylm_d"a%ét1Fbpyaé¢|€rvmh@°i3éal?wd@ﬂ was
heated to 80 C for 4 5 hours The reacti on was cool ed
to roomtenperature and the solvent was renoved on a
rotary evaporator The deep orange red residue was

di ssol ved in Et CAc and saturated NaHCO3 was added
until the aqueous |ayer was p about 7-8 (about 250
nm.) The aqueous | ayer was extracted four tinmes into
Et OAc The conbi ned organic extracts were washed with
brine and dried over MgSO The material was filtered,
concentrated, and subjected to columm chronat ography
(Bi otage Horizon system 80 g |Isco Redi Sep col um,
0-50% hold at 50% 50-75% hold at 75% Et OAc/ hexane)
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The fractions containing the desired material were

conbi ned and concentrated The resulting nmaterial was
wale@sokmesl i n hot MeOH and a precipitate for mepCDIB2007/002994

cooling to roomtenperature After one hour at room
tenperature, the flask was stored at 4C for 3 hours

The solid was collected by filtration, rinsing with

hexanes gixying 2 79 g The material was dissolved in

boi li ng agetonitple and allowed to cool to room

tenper at y'e Once a precipitate becane evident the

precipitate was collected by filtration The

N r iRi t ate was t he undesired regioi soner

(6 hylpypdln 2-yl)-1 Hpyrazol-3-yl)th

|eno[3 2- f dine) This process was repeated four
EXPRIRS2. 23 g‘ﬁ?‘?"&l’\(efﬁ VigEitinggy e iy Fly?z?'l‘r’ryf]?h%fg‘ép'ﬁ/l‘c](pﬁr s r ed
Stepdfi Tiienold@rclnyadif-2-y - KoBniparidy A fryaeingfik flas figed )erg_an internal thermometer
cbtdiHg BRb[3, 2-c ) ritibd)(510Q BT [mdn ol 1 6duaipd) vize pvadized acthed Miled Mvith £
nrtrbdet\ Fzﬁtaﬁnog&e@oell-i# @8mEy QRL BHaBEH %e %utk@wﬁrc%éd% L@@Cﬁ&@&dry

desired pr oduct A total
loabswauwmpm GeRlVEExana s obt4immet ! { zquwer(tsewaﬁeadwwwﬁo rinstes, whie
mathtaRing thy Injernkitkripg raturecdt orbelyW 138 IT. i TBaI@RSipAwas [sioKed at -33 to -45 °C for 60
n’ﬁ’rﬁde@ el)nEW'b@rat% 10. 2 mL 44 mmol, 1.2 equwalents) was added and the cooling bath

reﬁnogé i{?& | N wag Iawed to Xrg{) XJ flordllog] cilﬁutgsl )I' p%gs Lon?aéﬂ (]3&%

2[EPYE- P 4b@rneln1 Zecaiets) WSPPﬂeée‘\ Y%WOFCI fafg‘ﬁj ‘P’t Vg dlpee th
watar ant EQD mbut i $0anineaniet yellgoticawan catlertedhvy BinaiprBana wed quipg by suction

oi/err]negﬁF (F g)? gF) égd V(yllt %aZDam NMI%'S!S&\%I—I 9115%—{%/\)009&% F;%y ?%g‘?h 8 S?T)ES d,
788 HRRASAT AR EDSBIUT o M%@Pewr@a 1 Miopinayes (LeGBNSO
%Cﬂr Xaicu'fte n30§gtk}/ !3 §4h§ oy, (1 ound 1% h.530 ML, 53, e 10 68%.

UI val en ovVer m nut es
swdpiiil 8-memyint-(edniathgigyridire2- ymﬂ-asymbl-stoermmﬁ abmoetammm IBerhraniy and
(6 r%gfh)p&ndr he yl[lﬁfargilﬁe({ﬂ) Wae2 rﬁr‘wél)rvfe%f-toﬁgmed\??ﬁob AL adhe e FRfreaction
was hemed ftj) 883(: Al hours 8 dﬂ%ﬁ!mugg rﬁl& ?eagtl:clirg as cmT d t r%omlﬁ%erat%]e 2'I'he
Ll 001 Hg DAt

sq*v?@t waéaeeweeﬁ" wéafvaﬁvmsw@amtpﬁv'fﬁ%da@é‘ff % Whigwes GissRlYpEs EtOAC
Théhti® vs@smaqulphmthlseturatecd eHC®3 %5 eaqure oMl wate, aDd tien ondelwith brine.

Af”EG‘Ban ta"olwﬁ’] ﬁqul%éam eﬁ?}atnf 3 thx\gﬁhaggrq&gre Tt}/eebliph%w nﬁ)&ﬂré \gas fi \%eredt

colegIGi okt e K BT BRI o1 R BE VR BTy e s e

filkrhth trvér@Eép@r@te@ﬁ%g‘é@&padzfoh@@nQYTr&léngam@IByeW&rdﬂédgﬁér N@5095 hé) naterial
Anal ytical Data 1H NVR (400 NMHz,

V\gsfllt(ereq_ar]dl cor§7ntrat8d @'got?ry ivap_‘)ratlan Tj\e.result@g Pi?\)m sogd %a& trftp %edwlth Et20
and sllb]@teh tcHZt)atlongo ;Q&/lc(e a%edohd sSDd (V@ g() ARG fiyst Mvirzle. )A sﬂ\I&QJrellpltated out of
r? |%{ @ﬁ@w 'w§ cto@gctegéy ;!dgnnglt\@gtrgte n aﬁ)oggr ﬁt@J t& %Jo@deq(%g S:of agigrd

sil Tthlrstntg@ an(ﬁhe 69%%(§fcg{d§§hd \f/ere %QH?_FE qiﬁdlto d_[yness ?ﬁe resultlng solid
wag @ssglgq impat piRsd [arp;thxayq;s)we[pHdW ety pelouginess perattﬁiy |The solution was
aBved ©arst aéreigt. 1O vaml dark A8lid wamibJlatairbg filr&iemapti hytjectpd/to column
chrgrhﬂojg?apw os.otlaygxoazon Isy;eem( 35Q;, Fhagix BRmATERY )Etdﬂ'@lﬁ&ar%@ Ndjeliisolid

vsfas |sdll'a ed ttmfwas d|ssolvei t%tOPtc anJ h?ega%tesl v(v)err]e %’d%ed unﬁ %tclgtgdlnte% é)%lgl t9§ The

S?'H}@WS@H%F %@F@W‘H@“@UPW’ '%W?WEG a'tﬁ’ﬁhea?°'ldd‘ta%1‘1”?d solid in
5e\Caparaben for severeldvirete pavidkar fiurth eaigl. dine firs\ahlidd$102/gahird solid (1.69 g),
afd BE0IsHie h.d31g) FarERmbihitRo Froliddt1h. o4 S tivashgand Wi ce Wit h

s?éi%l r3%e@lqll N&"Jﬁ‘&y& r|d|I:| E?ﬂ 11 ﬁgzov\‘) ylhnfwak%thanﬂeggfohgg NA mixture of

SV HP BB ey e daaiie G0k M o el mee) o
ML) Vasepaisd at %Tq d 64 gy didedo- S HHivas “1‘1#@’ 81 10 NS While SRiefaining the
with Et20to provide a firsti’solid (6 02 g) The | ayers

of the filtrate were separated using a separatory

funnel The organic |ayer was dried over |VIgSO The
material was filtered and concentrated by rotary
evaporation The resulting brown solid was triturated

with Et O and subjected to filtration to provide a

second solid ( 1 98 g) and a flrst flltrate A SO|Id

L 1 o, r " 1 .

N
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was di ssolve in hot EtOAc and hexanes were added until

a cl oudi ness persisted The solution was allowed to
wat@aa4mver ni ght A very dark solid was isol at eBCDYB2007/002994

filtration and subjected to col unm chromat ography

(Bi ot age Horizon system 35 g Anal ogi x colum, 30%

Et OAc/ hexane) A yellow solid was isol ated that was

té#p%r%fale\ﬁglgw Isg (Dolthe E‘é%@su@rﬂz% ﬁ%éwﬁ%ed"@ fdem @é#rfé)@rgtuﬂé@ﬁd becdine a
sgly,tgp d'{ ﬁ?ciﬁc{s?rﬁ\gas rr%r{c%n ratezl;r 1‘io remove mos cggwe I2a|1'he s\é\fgtgop (Ngs I§§d?¢p (gjrectly

uor- was
ona g enaiow S Poeh 37> S5 a@mw@rﬁfafﬂer °°§“é?% FigAchesges <2°'3°
Ftaotiops @witaidieg @cdlooess tiduidweteiisdialet@.46pr st solid (6 02 ),

Sttéﬁvi ivf: Cb- [§-9Jeih¢l-1((%—n@9|ylg)nduﬁﬂﬂ) fHopif dz81-55@thicto[B 4-cpPridine. wer e
QTR L%‘# ng? RS zg&{s‘m %%k ﬁtéd grmgrefw &n&gngér @asca%&a%@nyﬁt 8P

ntemylf)xrre%gél -PYARA édl ?'%Fé?%x ”fuhﬁ"%f Gr18 g)o%leno[:&y c]pync? n-2- abo¥onlc acid
(B0 gierolrgdiumphesphateiivppic (A3 gperndiF0 mlgioyane. TiRe fiapk wasgvachated undel g
vBou@m b tksH2&pkaion bdBledi)h namagkn lgbs3 Mo (htsmiaetdtlyd mtizruapf) (E8eni

d\nﬁbéro[\é‘\%zag@%gépglgho%%lnh)i?e?{a?%geér;ra\ﬁglfu}nlélﬁ r(%ﬁl':;] n%/methane ad(i % 65“‘)) Again the
fiarapeprprriat Wnder ayajuginandsie yepeTsie brkblse M“UW%%&@&% 8¢ Gaction was
hé@s] tel0NE endiperited 1 dneRPBgHaLT be reactioncvab ewA e repmgtehretatuorand

fil TJ?@% tl'?fg.JgHE b&jrbf M§ SORERN Efk £6od BL)r BlER¥sA RSt wa cohddrated to
dﬂpesF on rotary va ora T %re%@g gg o%\%go(ifvlglch%ﬁztak%l QJbtegolﬂQ/as flltered off. The

Kol IRl AN RS O R T S
100h EtQAsinenghod atthP6 FICAS Blldwed; by @%\/Wpé/ Ets)- JP@E‘PCW’QS Zr@taying desired
pRkl @ wér¥ combnbdlantBdnBntratédton AR Ird3t) @M pdratlr Fo-gire ¢ bigric dil. H

yr azﬂle dgrkxlll (Ltgot]f ) H%)QNagSLfB;eHéfcrtb gﬂe&%tlvel JBlufn Ma%ra rl;”bﬁ@

neck round reflu

RReremanees &T’“ﬁ“ %% ‘Wl“” 52 m%ﬁ*ﬁ@rf“"ﬁ?}'ﬁﬁi‘ﬁﬁe B. vr‘ff)ii‘) AL
drk,0N (82 aINnto)| cla@ént LororRhanes ) Hor aedos Afork 5Tenugs, Flow Rate: 28
th| eno[ 3, 2-c] pyr idin-2-ylboron ic acid ( 1 Qg),

npotia SisciomVphios [t Betéotiina SRR 2{0B5@NyMSATE'38S ABCIdI oxane

The fleasdreyrsticny wésidice bwd A btar evsps stotMTiarsdiidtwae dissolved in hot
SRAPRG 2k h28 Mhép%aqem zJadJ&' kﬁe@ggra.ng% ek DbSrt@g  added

en 0S
| o) TREC1BE AmePIAT P Tre! D ER R RN M e o
23N glpssAgar! nAddenaF ey IRoIES P o NRBCER THiRYEINT <PRaLR prpvn sold
rénnshet brethSdirggpeingsofinnbiu DiH fidctewiat oncentrateigedyngagiviian off-white solid.
r eaC"He%ﬂ WRSoR&a: ol inkROEtO (B 1B AL ANk LikEd {vh Hepthne until a

cou e?s ;i%{srsteI ?\ﬁa%agr%wgy toV@fgj R@QJ& %Iléh?ye{lo%cmoi) {%QFP&&@ # pﬁ‘empltate

f’E'E’(‘B&é”W'%O%ﬁterrﬂ’?“t fr‘h%wsebmefhﬁr fiqupT 48 d%ﬁ@"’"d@ﬁ%”é’ﬂ’f f'ﬁik gnggedies
vareyriesssa €17 Crveduam yvee (eapyer 4athours P RiovidestSimgieea wiits saié | or Bd-132 °C.
with CH2Cl 27and a beige solid was filtered off The
CH2Cl 2 fiTirate was purified by colum chronmat ography
(Bi ot ag rizon system 34 g Analogix colum, 0- 100%
Et QAc/ hep\ hold at 100% Et OAc fol |l owed by 10%
t OAch~The fractions containing desired product

ndd and concentrated on the rotary
porat or—toNgive a dark oil The dark oil (about 800
ng) was subjected to preparative colum chronat ography
EXBmple B hzﬁﬁgfﬁ?ﬂe(ﬁ-me@?m{rﬂim Lnlih- ﬁ@dzblmllfhjeﬁg[ﬁ 2Q)p9iaind MM
l\/bbl l e ase A Water (+0 1% NH4 C]—I), CHSCN (+0 1%

O—% G adi ent 90-10% A over hol d at 90%
Srt%’r' T8y GipelaL-Pidie? Fib?"ép‘ﬁ§°'rﬁ_*?'m°‘?f"””9 H]'X&’&etﬂf%ﬁ‘e%f’wﬁ%”'
hpdreagine (TOStobardiethr] POAEIYRCcelate (3H0L) iyglaciRIBCoPEiidi 100 migEwas@Emey to 80
Tl ivd®sdrs. e feb 6 rhiRirs widdoce flfate@ dnddOréducédipre@sufeddna thy evaporate was
evaporator The solid was di s$lved in hot EtCOH and
then 2-5 nis of heptane was added After standing, the
material was filtered The filtrate was concentrated to
dryness Di et hyl et her was added and the sol uti on was
filtered on a sintered glass funnel Additional
di et hyl ether was used to wash the material until <10
ng of brown solid
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remai ned on the sintered glass funnel The filtrate was
concentrated to dryness giving an off-white solid The
wo@bdosiive sol i d was di ssolved in hot EtOH (abpti/IB20@7/002994
m.) and diluted with heptane until a cl oudi ness
persisted, and was permtted to stand Needl es (slight
yellow color) then started to precipitate fromthe

t%&éo‘%tk ofurAbd a%tleo@p&%m glcant%’lg@ 208 B8, FRB&Ie \lvésngQaEt%d w@lrefﬁyl
Into anoth

agetalﬁ)(Z@ % C‘Uﬁﬁ{ggq}ceWa?e C\)/v ]; \lNas d vatg a Eres% f:orll%n of élv%ra?ed é%uegtg socp um
RSOREGROR BLISWAET ORI B TS 3olHoEiRANB e T HGpIE R Yo pubgeauentl
dridd@verabHygrbysyspdih swidte and )Naslconcentrated under reduced pressure. The evaporate was
plitirBY by dighlsniegé bitubh @'ﬂﬂ{a%grgprﬁ] Bitioh o0 a shtLqartidge (Analogix 400 g)

w%h § §r§<¥ Ant %0({ ﬁ h&grﬁeQYO Bogy ertﬂ FH;}:Q t&n%@anéﬁiﬂgﬁg%%! ﬁ\e ||| was

T )T I S T e
cghmeendas amaieT 2 8), HAMR ((00RDE. GRO:) WSS WesgagredIH. 67@301 H)f %4 (d, 1H,
JEd vigy) e 17, D7 4 1em Gl Q;[‘HHTIZ)GD WHuSrten\als, JeDRISS T e &, &), LIAdesH,

r?%#zﬁ telﬁﬁReﬁ&%% 8151’9 H‘ﬁs §é§ 18@{?%%%3@9 %Ehlsso 1572,

Jeous s0dr im car onate (
R %Nﬁr“ép%%o M- act ed with ethyl acetate (200 nL) The
Stapdiatnifieorgrhratbeneapifoninacith 8- dthwi 2 (frmgthfirpyEdin-gyh-ehi- e!f\ralfef6 -yl ester. Toa
sGradgurbadrest 5aq1u@q&&etﬁwﬂynumzbm prapyaaator 7.4 300d n‘fet)wlanW&t 84 mL) in

d{cﬁgrgmémla)xe 7@91 ) JP r7b F@unﬁéﬂa%rb&ﬂ at(rmgQ)QerMS aEEléé tr@lﬂcgﬁﬁla'trﬁnesulfomc

Ermirfdgﬁ rgLH ave\l\ggm%gts%grg%%o dgt’:ltﬁ s re %yregl ?ng){ e re |on Plxgjre wag allowed to
WRHTEL E99R fraTParEre\ia Vs §irieR PeEnioBly T'ﬁq faa,cr\onsnwﬂrf?:aasg@'rce'&faﬂeﬁ vl
r€l0cea petsgraaphy cdabantdtowas phrifiel iy ash stidalgelcalurcaghtomiatigrephy. Elution
tt(r&@@g ng:!a Kartnéb@QArQDJgNJpQFI@sh@F@AO@Mth@ grh86ht U0h1 %3RS td I % ethyl

a\c/:\?gate in ﬁexa|¥es ove %{08&% afford?c]ﬁheqp?ec%%ﬁ]&t\ng %raq %‘#(1 @5&1 gq Ia!ter Irh#ofo(?#n Ichase

onst |
'dHMBé‘}%J MHE. @@Clmdeﬁg (Pl é 8NP BS'5HF & 6¢ ) éP? (S'i’ dHtJﬁé‘S 04wzl 6.0
&, I1FH)l Essqqupamdeas Ha)n2. & (b, 3@71 28 (gBH. Jiz'HS MEYFEF(NMIRO31HiEHz, CDCls) 6 -
Qpéf%iﬂ(mﬁbfz@@éﬂﬁﬁso . 7 70 (m 1H), 7 64 (d,

S%Eéuu “l ;é t%yl '?'%3 Qﬁﬁylﬁym}gg yf_élfllpyr%zog ?I]tEIQdB ﬁ]éy%f(n In H%O ml_2three

ngqjq roug¢gottgn pﬁy fi tteq_g@ W %onzpenwwdedé[j@jy@ (b-gmtfgpyg in- %ﬁ) 1-7-I
pyra2B5-8 tr8@r@netharix8ulfgnate (1.2'100),2hich @, 2 2]pyridih 24/1bgroni&&id@1.0 g);u:@tpss:um
p&spﬂa@ﬁnb@sw (NS g( AMNTED ). d|&@|4e (TMHapk Wals @acldted under a vacuum and the
ggplerstHPJbgle{rthm%%% IBLS{J 3?? ?\/ﬁ@%‘dgd PdCI ppf rSt{:lezmodlchloro[‘i 1-
b@@tpeqnylpmgph@oﬁrpqem]wgadwlj)lgp@orgmethane adduct 0.60 g). Again the flask was
eDacedtdtiyhde? a (£2uuiednb YHe si@pénsiolibubbliedi-with hitrateh agr BiE0tacn Oks {edted to

180 ‘Q‘)an@519wéﬁgﬁrgééle@<merﬂﬁht( ﬁ1e4ea@t1~e)1 wé&ogéoctg o8 %Qrﬁt@r@eﬂ(ez&ctlon

t ed
“fa %ﬂFrﬁf Frch}EEovpg &g@ﬁln?sbnﬁlwg“ %th%%g\c ﬁw W%tggas n"f cveyr% te@oréa rotary
%Pﬁ'@l@@%‘d fréark oy Maiser Has\ﬁ&‘éedr"\éi‘rﬁ‘i}ﬁdz ARATrhe S?'@ et gypd from the

T E YR S wad 15 RUBS olcBluMRABabOHIIRRA RY st RHTBEY AHald§iBcoRHE, 0-100%
Was“stirred overni ght The reaction m xture was

herane/EIRAE) dbaadioldingis f O0RitRe dThp Pesies! fiaglionfrrere qikected to yield a dark oll
(aomeemhy)atre frasisnsperel chiowatodmphdd oa s Rherbinerea Ggeini &t aglamn as

dg&r.&gag&gagpgﬁ)b.eal ution through a silica cartridge
An
(hexgthéegieilredﬁgagﬁo&f w%%pc]mﬁ:gusané Qr%)i dé%ntuha Bt e@a‘gbrgtgltt Sré\gog é%nd

I n _hexaneés over
SAPRD AR EPY FEPEIVET LSRG OIAT]YE 85 &% =gl (Vai??”%“a&f APPeT on 2
retéry eMapdralertn qpﬁag@ark ]_qudN\/FQh{ rggiiye Npgzdrieddmé} ‘:g,)va@uryl o%9 fc(r Apours. The
rddof}ing matdn® waglshrt darkpil aha BartZolid. Diethylttzey wasfad@ed afdlitle mdtkijal ws fiitered to -
6, 04 H), 6 10 (S, 1H), 2 68 (quartet, 2H J=7 6
Hz), 2 57 (s, 3H), 1 28 (t 3H, J=7 6 Hz), 19F NWR (376
Mz CDCI3) d - 73 9 (S), M {(APClI +) 336 (M), 204
(M- SQ2CF3) Step M:
2-[3-ethyl-1-(6-nethyl pyridin-2-yl)-1H pyrazol -5-yl]th
ieno[3,2-c]pyridine. In a 100 nL three neck round
bottomflask fitted with a reflux condenser was added
3-ethyl -1- (6-net hyl py pdi n-2-y|) 1 Hpyrazol - 5-yl
t pf | uor onet hanesul fonate ( 1 g) th| eno[3 2 c] py

oy 1 .
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suspensi on bubbled with nitrogen gas To this was added
PdCl 2 (dppf) (Strem dichloro[l, 1'-

wherasdipbenyl phosph i no) ferrocene] pal | ad i um (PE¥/1B2007/002994

di chl or onet hane adduct, 0 60 g) Again the flask was
evacuat ed under a vacuum and the suspensi on bubbl ed
Wi th nitrogen gas The reaction was heated to 100 0OC

p?ooge 5‘!14 WG sbiR. A6 9 RREFNBY RidW @Rted fikfe. TP AT dtORas WarBentrated to

erature The reaction was then
dfy"?stsg)r%ta'"taﬁarnsmkﬁ Phte rinsi ng well with Et QAc The
a

fi |t Piathetifaeescgisd ixibetan 3o Jhe Aty ghvap {ewed Hpypiiiuise f"ﬁh‘?fpef
Idaliag d@evio residus onfiiér @arien | Thaveltsatavas gensehtretpd th dr@iqSs @) te rpry evaporator.
Tﬂfs fesORh EdsSlel aain@Solfiddlin 1t rdH {12omn) fkiildtdd viih Beptdi€until a cloudiness
pe stt'éér %gr 32 |§rs Lf%éﬁo% r%rbregx %‘Rel V\Hgg/ cfeﬁl %e&ﬂgﬁd mﬁﬂeﬁ Bdhcentrated to

ko Wb ke e P 09 DR S g g

velgé. @ Srowisofibwapieetent. dheligkin W@ﬁ EmQVadEATy theTolgyy fporatpeand the solution

bbgaB &l dispasa wiete eowiiness NBHediguicayEs Gitkreg intceanBthee paskegr@ilter Gepam tofemove
bgw;]t §oh9 O WD s staRs fbrdré%@@gtéﬁp@é( Btradtd) AEX AP B ndnuteB o more

prem{mla[lon wag Ebasgrgleldo% the ma{%naﬁ w'a-ggllttggcﬂo aqh dé’ol cF qréjs%w'vel rc]nﬁ% in da 40 °C

aporato
V§%.‘H’15P@"\/9é§"°6‘|4§§‘6‘r's\}%ﬂ°‘f'dr‘? 7\7\/5‘9@%?“’(99 the sol uti on was
concent ed to dryness on a rotary evaporator to
ark residue The residue was dried in 45 0C
en for 2 hours The resulting nmaterial was

filtrate\was concentrated to dryness to obtain a tan

#%%6@4 (zzéethp'ﬂ)(e Q‘eﬁ P%’r‘dﬁ\tzhﬁ LR azﬂ‘%%{i.ehg[g, %Qﬁ,{ﬁd’m sol i d

rou
SRl f A (waww-gwuéﬂawam'15f8rA R O 4 e
barste ¢ Sricwnin PAE €@ mLowasrstired giyoqyntempreatyre tEify\foreeta Folr ety wps added
oVdr@s meGe, ivhithGesti@l indsuchv@sreinga Jad iradtlbroe btiredlfor am abdtiondEhéok and the

rbakioR bBiahe S0 Slirdoldtnfblrdditntho RERY @ﬂ% ALludidn 0Pt @Jnﬂmﬁbﬁﬁﬁ-ﬁ

&Hcrirzsa%r%t ( g:zds ng['?\ f!\ﬁleﬁh ?5 ?uédsH(S)/(c (? zag were%ddeg ep %Oe rgllu{?és %eereactlon was
CHTRATRIS AP ed 2 Efmp%[a k8 PPy éﬂ?awf"&t %9F"*°nmﬁ%ﬁe Vi@ Opth e ged to
KaepdherresgirDdelow 20 G the xamaiaing kdditibred fhe ediutiorh @ horeaapmieds heated at
412k 18 Bhourd akdi ARt htirébmwaspeitrdteraboul deholis.qui d was

r em))(t%("eacﬁ‘ 9%{ N8ed 94 mﬁ’%ﬂﬁ!@]@%ﬁér%th aﬂg plII Qg‘s RL b Ayt 7 with

R T o PRiTee B EIAF0E 9 qﬁ%’e?f{j”‘r“faf etk PR o resuti
aderrrdsolifionwine setipmivas exfecteewi G1QAs (29 Bkt dbe argnic phase was washed
with e (P k t@in@ ), idfedt gs i and siat @0 AL) @ fiekeo throud!SSiod (BUhES T hemterial

MQEﬁcepi{rﬁ&i' ttpbrgv%teh@gb gy‘@g S?FW@ dThefbndastchr%mgfﬁér%éoa]smy\QSAnaloglx
% Elasl;l §965-4%0 and fo aIge auDo fra{:noz éJ F]c?or %%4cg|exanes \sﬂ) (?IO) %rai&nsacoﬁtglnlng

EVECTUM ovEN
tipgiesigd preduptaiespaPingd tozfiprd 6.49 ¢gf[a ygllow eren%‘a%u pyrid

Sitap-iR2 -4yekhy - 116 trhephy Ipgridtin -2-5)- {H-pytr dzplehiad frBudrométianestilidiate A sSiutsp of 4-
ekhiyl- 146 Bt byridn-2-{1OHR faboL By 6. bl) M-C2H0H (35 rbibapyEtAZ 98 mBy-wab cooled at
ﬁ%u$ﬁﬁ%ﬁk glr mg JWAas g&&d Qrd1 O%rnﬁéé wlk;?lg WlFlt@lhﬁg t(-ng-l%mgerature

vvas stirre room
ble—;"f’ﬁﬂo §-oh %}'0’( ig SpgETYC. %re%caﬁg\@s FolVES forlabn {ﬂ)tﬁﬁ éo minutes at less
thygdn i-2O1C preidhntvened! 1o repdemAersiNA: B PO e Ben waledri & less than -50 °C
aBd ar adeitbniiPorticrf Bghd .t moreae) 4no BN (180mal; 2d¥e weseidéd After an hour

|&§5éﬁéﬁeth§1 YRk wad bomea@éte% t8TeMbvd iRst\ot thd CHLOL,. 108 P ctibmW&lioaled

on .o n
R Pk b Eh S ol o Ml U b e
m nut es The reaction was exo®herm ¢ and reached a
tenperature of 30 C after an initial addition An
ice-water bath was used to keep the reaction bel ow 20
OC for the remaining addition of the solution The
reacti on was heated at reflux for 3 hours and then
stirred at roomtenperature for about 48 hours
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The reaction was cooled to 10 Cwith an ice-water bath
The pH was adjusted to about 7 with HOAc (10 nL) to
wWo@bdoaios7198 t hi ck, unstirrable mass The reacti onP@EEB2007/002994
diluted with H20O (100 nL) to result in a dark red
solution The solution was extracted with Et OAc (200
rrL) The organi ¢ phase was washed with H20 (2 x 100
Tﬁgéo@q (MIBEChel Wﬂo;@n@gtar(esgb/m#rac@ﬂgccfnialnﬁ@fh@&’eswed product

te ial was concentrated to

" rre 83’6%%(1 t‘i?fwédﬁ%%ggla Hpah 2Pl é’ellgwbqru'dwn oi| The oil was
S@nr'b&mw é‘ﬁﬂf@?ﬂhwr'ﬂgz'é{'r’ﬂ Ry paolT- KItkieNe By g IRyeifing Hp & 19Pa: three
neok chulBi witagissiafittdwithragits @ndege! Vasatided 4-eBy-QAS MBtewrarrins2-y!)-1H-
ofrARL B iffcForethbrREForaRNt. 2d) thirg s R yrlieDi wednipaiad ue ), weesum

p%gm% e@r%gsmt (9 3 ?LJnF 5(5ij lé}(gneg Tﬂafﬂag( A leJaQerg E%Qaevaladuﬂléhéjthe

S RPEBPLRBELH) P b ??SUS?'tB'ﬁﬁf%aﬁﬁéé?ﬂg'?@Fét%mk QeI B of
bé(mp%hwosplmé)érrmﬁé]mhaamm (li) ibHioraneyHane-alidudt, PHT §Z AdainBheThsk(Was
e\éégua% uh n @@s gMbt@dm |€| gn )Tﬁé@ecactféﬁ’%sqgated to

1%(\/819"91['@9"}11:%1?? ggg%m%@%glﬁ?g?sﬁrféﬂﬁ%ﬁé’“t he terrILpZEr \g?ﬁrg dded

ble@lpkAYIpHo€bh BJeT brend] @i QI ditgor@netiieinic) wadrided@adthe @action was
HMBued ol 4 hed atup{ 5 nirited OfHe tda@iRAvas3QoidB 1 b8 mdbratl@SS t han

. 50 % reaglon an{é rgﬁgref %rou&ﬁ%\ﬂg ﬁr(%g (N% dHJ" Egﬂé ﬁntlrtﬁea&eg eg Iaroduct

REA- COO
h%i’oel’:thdl Oieditrais yee ?°6??m(ﬁ‘edﬁ BT L" IR, SVIRITA Qﬁ?ﬂm BEgKfepdup: The
d@k rebidue2@8fakanais inaittideigl aniftitessplidaert Bitgred Rywayu Bleet reoiting fitfatewas reduced

b;ﬁ]oncen{ra Qr{ cyr\llaasroté:\lgn %Fé?zgtcgr%gc{grg logcgné; It %Ye%al@§£ol%? (l% Hggeq_ﬁz% gystem

oSERFeFPAER RO en 8 (TSP DLy I S A PRER g et
hadd Whise ¢atiat on thet s@ae prithefesiine 20/ 80) The col um was washed

Wi t hrhetuRAChht@RbgPdasrel poduéerelcbr@eitiae By ot eaperitag totali@d a dark oil.
Tﬂ‘ee(%'rkroﬁ dvaﬂrltgrgﬁég&llthv%%ng fﬂle L(ﬁﬁvéqltér& :JW&PVAdglﬁonQ saﬁ pQC|§§e Was
lsglaleLtrng thg,mluap%ggc;mnpwﬁtpy\leltr:gisﬁm ggry Fh)a orjginal filtration. The combined solids
wete [ag$oEDih h&@-EydH (foutemal). 3Heptads oy bdddid el a drevipgatel tediio form. A dark

sbif Eh@@fo%@ KadePAHIG 15 RfnkitedTk gdp@eﬁéﬁ thalt fht ?dﬂd H\ﬂdtﬂhsr@d Br&fldltbﬁﬁg The
nwgure wasil eredgfjrl ﬁl?af)er(;illter |n% an%%eh&'asl( 6fh é’ waB% ‘tg%aorg I\e)pta;]re until

a@ﬁvdéﬁﬁ[psrszt%] T;ﬁ‘? FtrRvas aM?‘F ‘Bé‘ﬁ&%vgfe'gfaeﬁ f?f"tt 'ipe?f White needles
fqroddarstse task wihasiph aasidueton ttiedgtior of Rs3 Ty contatts Fheripskfergeengentrated
ton”r'ﬁeéyoﬁS K)téﬁ@éia&%aﬁ sHatdRebivedia @0 ml hvtaBaH Afteasd thrdubiEfilter paper and

d@%@l’a@nig gﬁﬁ uﬁ%{ Io@cﬁnew Jeglst@(lj t'Ith ga%pw&aaﬁov;ge to sﬁh@fo%ur@dﬂ@gthe

Stre
e R T ) P et ket e e
evfrerRPlovisrepinximately el fé the or@mel(yolwe %Q[eﬁenf H@roxrvp %ck aFRRe evident.

TRY/faEH e Ethoudadiein tre rarang evesbragin ehdtfilt@edSnis pether flask ubindiiiéreaper to
Mdda lm)v@r{ sgﬂie )\ vx@ﬁ’e%ol-ﬁl'%%rtéoq@&teddﬂ&e Wae fllﬂ'S@t B whi sbRQvaDCellected by
fi I?raﬂgn and?i ded |rha ?Cp’ v cuum ﬁ\%n 3v]gr248g18m£ tfol) { n?gggf Ihght%? ogr[dl

eny p osp errocene

dlchloronethane adduct) was added and the reactlon was

ued for 4 hours and 15 m nutes The reacti on was

ed to roomtenperature The reaction contents were
d through Celite rinsing well with EtOAc until

and the solids were filtered away The resulting

Examrie 12 2-{Graethudrytidiad-vhy- 4ééﬁ@h¥q’°ﬂ?'€ﬁ?“eﬁlPé(f%?é{l’&'?'emp 2
chyapox at or before | oading the material on a columm

(Bi otage Horizon system O0-180% Et OAc over 700 ni then
hol d at 100% Et OAc, 500 nlL) The tubes wi th nost
product evident had a white solid on the sides of the
flask The tubes containing desired product were
concentrated by rotary evaporation to afford a dark
oil The dark oil was triturated with Et20 and the
solid was filtered away Additional solid precipiate
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isolated fromthe filtrate and conbined with the the

solid fromthe original filtration The conbi ned solids
wowees/ogilssol ved in hot Et OH (about 2 nl) Hept aPeT/w907/002994

added until a precipitate started to formA dark solid

then formed After about 10 minutes, it appeared that

the solid had finished precipitating The m xture was

filteesf Qrofa%ynaneﬁ b&b.l,.& did. |TBtaQtlr%%m coﬁé.saed@f TRRu[3,2-

Iﬂyrgm %0@%‘& ashé?rg etradldnin uran]dgorr{Lfat zﬁpé @Qseadéje% a solg%{r consrftrn%cg1 B6M
Yty ﬁtheeﬂesrt?dw PYERISEG A ipiEs WP‘Y‘?? kR piled P? vy stpaqy
stréagn). f Tha sdaction hiktura wdsstiked ferdivednirutesiand thisopteoy! besate 32 nil)) wask
sItREqueINhdBd. SThefoid Jal whb RmkvewRid@haGEe Wislatdwad totstr feHold 1RES Water

%rqld?rag ?JUFH tx m@&% Fn@'rugsr wﬁt!hq:argle@ac‘&lle\grggwlsard ilo p?ecmlaté]h)srtantly The

t er ed
RpEIEE® Al bévaer e ferkR R TR bRt o coay
yarowm@a apduseaRatyMER digthyheltr (ving a fark eienopriteatelr Eﬂewalseowpmon of
ti@iltrate ved s@payat@Mfapaieatganic $avent atldiben dilted witb 1 Ytioxapd (1DM\L) and the
sHRR Uvésa!:]onCMr'a{e@ urféBr rEdﬁ@edrpﬂ-;rsﬁfey ABYRR O 1Al dMane (MO8 ML) to the concentrate

cP % Ese\ﬂment concerﬁra[;on under reducQ re%rdr | r%arlt%plre:}r{gc{(twrc o%?d ap{/ Fo%vep%\yvder (0.8

ecane evi den was re

9? YRePAeH¥eR°BEdr y evaporator and filtered into anot her

f | askerisi Zitp-hethi-eyridedekhytiezanelayslepentanecathoxdio péid ethyl ester. A

s%lloh 6f el 2l oo cGdicpEriteeatooxyRrteqE 84, b.8d raL) iafit (b-hethflipyridihatys-hybeine (5
%&oﬁ?dolnq_ \Wé%‘cheg&l t& gdj’b%%epyn Jtrhc!sbrre@tolf @tﬂ)g@ﬂgr aggdt %ohr@ Fhe

ré‘raﬁté)n |x{ul'egﬁ%gn8c??%g %ﬁ@%ﬁé’%ﬁu&%gd 918 solvsc’enttré)mogetc)itrr?l vacuo%o pro e%fcrude
niate(igl {7 B ovebithyas gractitakenlo e yexpreaction. 6- t et r ahydr ocycl open

t a[ c$tpyiiinz-g-many-byridii-eyied 45 Eetraly @y ciabipastairapl-3-al. A solution of
cFu'aé £ mrﬂlgthyzp)fﬁ&rpy W r@hrgﬁan% c%&ﬁn&a@gﬂyﬂ: acid Bhylestdr (g6 d) BG sodium

I'rﬁxré’I r(%‘l/'J 9 {n en%e rholﬂ% Iﬂ was cog%ét%lt_é und%r] rgé/ug% pge% rﬁ'uz ne%rl% drdpess to
PePISE DIPTRSE TS PERT r?@ i hleg NP Gdﬁftz)VP‘I"? §oP Gt of xcessive
blalgbkirmn é&er @ hdus tie rpactinnevas swipe fog¢omigmmgtatise %‘@W@?fmo@@'-bwas added.

Tﬂé 5I-$\F/asfth§téa\M§ﬂwrhM NRICSH btﬂWace&tedeyh Lptas Gﬁﬂ’)dd&h&d treaestiitaBtinixture

ét’rr% tﬁ |pré¥e d“s&ﬁﬂor‘f &Eurrgél Vife Me?egseeé?gedtam fh@ %E&Q)ﬁber was

OI' at subs
e ot e
ol amwzqozntmd VNGB ierod ! Coreraiep g vacuo to provice

ofpraductEg gfwhicothansers ddha ppididationyel | ow solid to
pr eCAIanE@EI? Thénsca‘;n% daktdén JAA@e BHrRE bR iat BbvRr 18R Berg@t braisd @by Biirting

wrtﬁ?ﬁd‘l (\;/va% é(g met] ){I p{h@m% ﬁj )fdggca%]oéy&%?rg%rv@ o{)}hpé%%thgl e%prtté yrowde

t r at
1§85§%‘tﬁ‘ﬁ%h’€‘i"§t with diethyl et her (giving a dark or ange
filtstap) trmhfeoaqt!'ewsiquraplﬂ 31B-pethylnridin-2-y!}-24. 86-{gtahydro-
cFasRMBp AL B3tér B0 &Y aidried B arldutdtiomea nabk whkead i 26 nelyl-pyridin-

VVI t2|1 5%lte4fraﬁvd§)i:9€b%er{te]p9rgzo%& (ﬁ@% £nG @leﬁﬂen'rlhel (9'?6 é’\@§44 mL) in

dfh'ﬂm'aﬁgrb%?%{?go T@GW t r)eac? ‘Y m'h“rg‘?:'aos BT 2€e an 'SéNﬁ Felent
terestereaUlaols S0NETER (1P @ATbAR JPRESEa e HRad el ek irutes. The
résaka0Bmittoe adsfsored agr 78/ fbrowoy endiesn aldvedto gprmuip @am femperiature and stir

16 A RRIiSHel h@ﬁr PheBivénk was removed in vacuo to provide a brown precipitate. The brown

prec#; Fa?e was Burﬁed v?alﬁrﬁh%h& g%l kat%%&?{%&ﬁ Qelx n%glg(#wpﬁﬁwgcgtgt%ﬁg [)rjgvrde

KRNI I L A LTI U
( 6- n8tehiyl 2{RA/(6methylpgridin-3-yI24i5.GtetrahydrogyElogyntalelpysadeldryithignol3,2-
cIfy8dind. )An\0as-dhearireshetioroda-bBHomulat @ Guirded vath REedd deBse0dnd gas inlet
vQIl/J \Laggﬁatrberi Qdn tﬁ\Q‘BWQ cilpgrrdnrg 'érb§ror;;ch§|dr@ﬁ§)t FHRMadiinid $4&1al8@ End purged
cooled to room tenperature and the sol vent renoved in
vacuo to provide a crude matgxial (7 72 g), which was
directly taken to the next reaction Step M:
2-(6-nethyl-pyridin-2-yl)-2,4,5, 6-tetrahydro-cycl opent
apyrazol -3-ol. A solution of crude 2-[(6-nethyl-py

pdi n- 2-yl ) - hydrazono] - cycl opent anecar boxyl ic acid

ethyl ester (6 6 g) and sodi um nethoxide (2 73 g) in

et hanol (250 rrL) was concentrat ed under reduced
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provi de a brown paste This paste was then heated to

160 OC for 2 hours being cautious of excessive
whembloiTigs After 2 hours the reaction was cool eRCT/B20GRI94

tenperature and water (100 nL) was added The pH was

adjusted to 7 with IN HCl, ethyl acetate (200 nL) was

then added and the resultant m xture was stirred until

vith %Edg@l’\ &a@‘irﬁeeqlngsg Ghiitoheh oﬂgecflégl{\ﬁag kﬂ]ﬁder%%én\éﬁfogphere for four

dgﬁoﬁ?@? re %IP[{ knwasfagdg?ﬁg Oro- me?r%netsulydlai@c\égazsnggjn t?‘ﬁng% |n-r%gl) -2, 48 6-
t%sﬁa@ai?rczc'qpav@vrgzw' EteASHAPORFSUR RRePRA PRI (2o} Sagf-ioxane (20
nin).i The fi{sR @8 avhcuatedrid durged ahittonitengenivty8Oimes frplet Bictaiol1. 8nd

HRRAPREN b8 fdrBeeHalsatiadiuinQIRIcRId briktnadd adaid @86 b) dpd1,6- g) t O
bﬂgﬁegwlyé%gwnoﬁe[});cetwy tAQ g)rwegLaEdeti 'alqoqhé i Qm@%@c{e&f&éd\éﬁé %rg-gn@lth

can e carried

wtr@gﬁg ér}r%etmmreetmﬁf '1112 gtlrr@@:nWre Wag Ibrtoijgiqbto \r,ﬁfldxholv§mg_|_ t. 1he re]ac'non mixture was
dputgd(vh ptpy ﬁ;etateggﬁo mL) and the solution was treated with activated carbon and fittered through
de@te.n- 2- yl ) - hydrazono] - cycl opent anecar boxy! i c acid

et hyjfheeéhlﬁr{g filtrBte %Q&()hé@ﬁragez uﬁieg'e&fce réd6lRe M0 0 WSikenBht€Ras purified
i.c_aci

02 a 1? rliefj (g;r t{ash qua caﬂn gyr{ t;we ot egyséen*wn{] 10%& xanes to 100 % e&hé

EACRL AU A S S R g
nﬁdteag kvasvndarkyekibne qulelqm@tehgr#tecrjspnmowthat adhered to the insides of the flask.
TAe buit wes ém&ue®withbsoRi)Ethatb B)HEAwWing Bf iiypiraZal tha dk so(uloh was

eggpor%‘gg oJeHgﬁttg'y Jia@lWésg&s egSLZe The make’?’laﬁ%s &Ls)o!vednn acetomtnle (15 mL) and

oro rre
VBB o Bo8 7R OB PP BV E Ao PR SR & 2. 100
Ao gritdimp A0R50ammi /21 r A/ @4 1801 6V ABO 180!, No. 33060332 Hgbile phase 80:20 to 40:60

vt adetorifriid §ith ¢INR&drmio Y& ovdr3o MinOtdd) € Bhe EBrBbire@ S bbltibr@ MEre combined and
cgdcérwa{eg ud@@rsfedigéd pFe@nge% glve aa:leg; ct)lgrr esslacﬂgﬂg so@ﬂg'n tTF@Jalutlon was

trgaaq v\l(N% SﬁgFte%\%u?ousmoéasg%n efébﬁ?rgt)e to glver ae%( egpeﬁglclm E)f<tract|0{1 with one
PRtIENA ety ethar e iwpiogienssY eta eetrReiosiine fomBiestage avepangydrous
potssiufni cedonategant! bansdntratioh irder rgigded orssurrmb G iBMthat b¢BABsolidify with
tlhﬁxﬂ{e@fﬁ{ W YSBYih aR6i8E athMbi aﬁ@w&rc@r\ébrdr@teélﬁhd@rfrédu&@a|pFe§sure to afford

ashi %Io&' }Jll t§a? sollzgaedtﬂﬁ t‘n%V\@ﬁje rpaYeJ?g/g\I: Q‘l%fect&q fi % \Bzuumﬁ rggrﬁ t@anerature
ttzaf@gi tr(e Iwﬁg}xp%%ahahtﬁellzw |I3 (_2& mg) @el@_glptéft sgwgp&?gpe? fbolﬂbﬁ1 -126
*Capat} pyd@atA8rC.3-yl ) t hi eno[ 3, 2- c¢j pyridine. An

oven-dried three-neck round-bottom flask equi pped with
reflux cyndenser and gas inlet valve was charged with

t hi en ,2-c] pyr idine-2-boron ic acid (0 7 g) The

. &Nevacuat ed and purgedwi th nitrogen gas three
[ elcontent of the flask was kept under a
ni'trogen atnosphere for four days To the reaction

Efé(l r?;abs gglge%’g{l L{%fnte %‘ ? JGSE Ql?g-? éHL;oPEDyI]Qh|(§18t3Q-c]pyndme

%t%)tl.r %ﬁ-?l %nylc‘g%-lnﬁgnélmlrw 33)2161 pysaz?}rSoéS'Eo&zsg 6" Ff:urlj})bottomed flask were
JotrC thy Runethp RodEheiate(5 0] Bansiof. 1((@-mBthyyridinPry)hydrazing) (448 2.6 emo)
0B il Jeetithad. f Thaslktuwais Baaae g Eforamdurp UV ge @nddtO R were added to the
nlﬂ)lt&nler 0!91@@ JrNe@@seBérg{?os Tﬁ@zgqgeogs I‘a‘wr Qas%tgactld wﬁh@t@/(chhe combined

&f w;lg%er[ O\Yeeet»ﬁag%eg ng% r%r% ene%’P Qk g% f#eri and ):oncentrated in vacuo (6.68
®i s(di phenyl phosph |no)ferrocene (O 43 g) were added

Sepdi. Bldelinmathyl-tHGemetiayipy ddinrasi-¢dpaardl-pyl tifudromethinesyltonate) ety the 500

rﬁLhBlSﬁS»bm%@d flabH VA 3 F1afhefii11(8-inEt8yIoTiidiL 2418 HWSzoPS-61 ely, 33Gnmot)

We g 2. M€ (o] o] | acelo a
?%%%aeg fgg]rlnL Z%@%QF §§9L bIQEI r )gFlHtr BB o] Mﬂr EQ gf fdbath.

ution was tre
5Pt B £ PRSP A8 5 '%mT eF“I"i”feé”%d"’?%?t0739%3“8:8'|°Y”?de‘° ¥i{@ to room
resulting filtrate was concer rated under reduced
pressure and the concentrate was purified on a 120 g
Redi Sep flash silica cartridge on the Biotage system
with 100 % hexanes to 100 % et hyl acetate over 1800 ni
foll owed by 100 % et hyl acetate until the desired
material eluted The desired material was a dark
reS| due A dark I | qU| d separated from a solid that
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The Iiquid was renoved with absol ute ethanol by
drawi ng off with a pipet and the dark sol ution was
weraposaved overnight to a dark viscous resi durCTiBg2007/002994
mat eri al was dissolved in acetonitrile (15 nL) and was
purified by prep HPLC (Waters prep HPLC system
Stationary phase Waters DeltPak C18 5 nm 100 Angstom
Q’%QCQ Fﬂ:ﬁ r!nxth waﬁ‘\em chclr;lH%Qa-m vvac%-ﬁ'hg cr@ée&%uot wﬁ*burlfled using a
OF{Z

P]n tirlr\(? P2y ESA; BBQ S7hex%j1e) t6 affordfd:olgrlegs ?n é egl:]‘haC etonit

Bl mo et B i e BTG e 10 00
tureedreck oend oo figak @iteg witiea tefiux gongenser was asided Thdimethye &6-methylpyridin-2-
yHAHSRERI- ES)@{rlﬂUoi'oﬁﬁthaﬁéﬁjlf&ﬁ{el@G $0RN2. MG olf T Ealiieentsd, thieno[3,2-c]pyridin-2-

ch'ogltng Qcﬁd(?%ﬁé}%%ﬁ @Jr&phgtg L@é%' %Emnrﬁ & r1t§9|5]@a¥eﬁt) %&a&fu% %hc%pt{g{e tl#@ésn:: and

suspensi o rP (tg %L“}/ "
?Qt"llré’l"""’aﬁd“ﬁﬂi?k BT PURE" B 8rRR™ A 'tea?t’sé’e"sﬁ 1oRG B R oo
Todbian ediiee RiGIAdPS (Siere Dichlakl} d rmhm@w@imm@%ﬂﬂmﬂw@ (1
o@:nlgrorcﬁg%g QJd[J&tO' 59 d%%ol 6 §gdlﬁlglgnt9 r ﬁg%ﬁl%{eelaéi%gev@mfafeb {Nder a

film
BN QSUF&?"SA%SB‘?*’%{‘ it Thertiiiet il 9p g 1o roue
et copletin (e 9hIPRdEigr e t o afford a light-yellow oil
t hat Tiegbdctbnfvaeidtenes thipughiQetite, Timing walt veith IEEIAc watisalidhelsiesied meterial
divRea o8l 4003 URe &0 At AR WRBREAbIE 8 alusrk AEHRI dhd dafk résidué @as
t&%ﬂrﬁr’é’u#eg d%an b S Y Sl (Wthsq éc%% é/ag%})jedéaﬁ!) g

Soti or m nor phs rom ts at
c]]uﬁ@atdgft@hﬁ Bleleaaidricon@ystem, 0-100% hepane/EtOAc over 800 mL then hold at 100% EtOAc,

530 fnB) netiaBiRhd Were chndefiratiR inftyd foli6ris e Bortyvh ratldohtilyedazigrtly &otoyed oil
(gﬂoﬁr@g&'ﬂ% y blﬁlf gc] er s&anergQ)@emléh Sife 'matenal was dlssolved in hot EtOH and heptane .

e L
dnieRs dAeut iy ImL 21 BipQ Map|addsd endshropatedipleves HBtergd Hrougiz repgs filer. leaving a
n:|1nJr anJEﬁttolfW Jap bésﬁg' Iﬁhe?resyolus\; QM@Zntr’a@@to(ﬂﬁlnég argi’abglﬁ1 m é) was
and 12 nL acetic acid The m xture was heated at 805

Fdgrd. Dhen @baut’S\Atheptang es FdEIAETINe MixtusRTEraRIned 610¥d e/ ARNiRTtate was not
appetent agestapdivgedt @ *Glepmb b edirsT Mee Baieielcwas theragpadentrses to dryness to
o%esk ra@%twﬁ g weséibnavg%demﬁd SATRICRES s O BAFHdCsohmB WErE Sri-Wkke Sthers

I[]e Obrown W1e heptaér}e éNaS decanged and tp %)Ilagr Is 81§jed%tl\£g5§%)/aclmnt cl)\Jelli BF a%gut 48

concentr
’B”rﬂt°d’f°ﬁ'éﬂ?)9lm9ffatf"6s°l‘f’eﬂw ?5 in-2-yl)-1
H-pyrgj 5-yl trifluoronet hanesulfonate To the 500 nL
round b9 tonmed flask with 3, 4-dinmethyl-1-(6-nethyl pyr
idin-2=yl)-1 Hpyrazol-5-o0l (6 68 g, 33 nmol) were

SN (5 5 m, 39 mmol) and 35 nL CH2CI 2 t he
¥i o s cooled in dry ice acetone bath Tf20 (6 1
m., 36 ) was added slowly The m xture was stirred

Exbmpld 8024 amechysd-6 oweng-gyoidnay n2H-oy razpd Bry IR tijees[a 2-glperidiiee
dBpit Wtﬁlom%]ptym& LIURSR Heldalitgdrobéh ﬁhagdﬂlﬁte_rhﬁa &iFrglRixture of

tF gn%%% pgm&%l)? gh@?m%ﬁétag/fi%fug gz‘s%l at "ﬁ%gg gvgsrolald tsglg%g Qf 16 M

rgt)utyygth@rﬁ "] t]e1<anesz1C[ rgL) ﬂ oa?"?fé’[yﬁ fj yem inutes. The reactlon mixture was stirred for ten
mifu@ssaed thigdpppyl baitn@2-ny) \)/aSEHbSWPwZ efldeds T paddHathrgp Bmpved pipst the
iktirel ivisealloweB toatirk€ @hrd¥lhodirk) r 2 espheie Kcid (8519 Aquaeistsainfoh [129H ) was added
tr) {hte Et% Wlxtunz @Vafe?i}b HK) Y E‘L@@é&§§lﬁy é@!@éﬂ @%%gjsgﬁ é‘padz ellow solid to

&’?&F’I%%P%‘W@‘( TSl B bl dor M Ol adtie e
EepgPsipaMan gy fiteiede i bﬂ[ sglids We']ew“w# prLtoatfofd thediinermpousg pep pale
yervhpdwdeg(@113 gheispamalss for,HBNQ,S HP®: “htwlc/foulid) 80186/ ShH 3.27/3.24,
BOE 85504UNE PhsazRa ke tpbass o-amel (480mad. ollsexanreci]iee,on, 0,0
flask was evacuated under a vacuum and the suspensi on
bubbl ed with nitrogen gas To2¢ his was added PdCl 2
(dppf) (Strem Dichloro[1l, 1'-bis(diphenylphosph
ino)ferroce pelpallad ium (11) dichloronethane adduct,

0 54 g, 065 mol, 0 3 equivalents) Again the flask

was evacuat ed under a vacuum and the suspension

bubbl ed with nitrogen gas The reaction was heated to
100 C for 16 hours and then cooled to roomtenperature
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The reaction was filtered through Celite, rinsing well
with EtOAc until all the desired materi al el uted

W@ awe/0471490 L) The EtOAc filtrate was concent PEL/EgR001002994

a dark residue The dark residue was taken up in CH2
Cl2 and the solids were filtered off The CH Cl was
subj ected to columm chromat ography (Bi otage Hori zon
0 e h hpci’y m/z
e S b S N A
ortlons the portion that contained a lig htl(y
coI o$ferd" dH6-methployridtp)2-yhhydrazipe] § mite of7Z-PrreeiS-Bpthpyridine (602.10g)
afd Byadkifchy@ste (187 i) wat Rdluxed bte 20 @lor SVasrscing ther stieel &t reoth @mperature

féitam Angurd) ermg %@séﬁg&e@sdézl%ﬁraumth%tew@lhaa B xOMEY 4Rk BB borftied
efcher extrac |C\/)Jgre w q}ed Wi lrrweegneg x{?%?s% fﬁtﬁ%@grﬁ %%%'6% ~430%) Ttae residue

concen

vhti e e ghew%%m'* P PRERed P BURHRN A By P FiEBYSerin
hexaae/io gige @pate yatow selidtaticky). Gfie salidvean vaceun disiided Phid6-11 €35¢/@me. which
SWRBeORRHBN trhadofiivat thefldidsBiagisn A vediai@tier ahd precidtitedDywadng 2L of

n%&%ﬂ@ QIte;reja %Eh \QHRJHI é!rléldﬁo 1n§-metﬁ%nd‘|\@§yl)ﬂ%¢agme Mhlité sotich@40 g).

m xture remal ned cloudy A precipitate was not apparent
after standing at 4 OC for about 2 hours The nateri al
Alerativeye h(Gentiyeyiding- Wdwydrezing vosRise sytssigsg eaiole™a br own oi |
AHepataeetondsskadsdedipzed dittsnechdnicalistirer, @gogeh ineo briddefinosongedser and
tr%(?ﬁﬁet Wgsrc%ol&f th 1M e re&bhﬂsfbro\éﬁﬁ%ed% QWS TRy J3BIRS B9REF V&S point

tt%e |r%emabtemf)er%§e ﬁxcgedgao% g %%a%Jr lwgsd l'g@d Qlthsa%tegdy sﬁga%%@éégpgas

Tf@'g refct@'gvaecrEggad&ﬁ ?25 mol of 2-fluoro-6- methngyrldme followed by 100 ml of
RpiprEndiBic e jaRet(Broretuinyas gsistedlio 3 XL (pdripsrRMing Y diroaBteppeature
of 10°0)E NOhSredctdt Wvpydhbrgéd @ g (SHoeqdl) bof 65% b @a@{hgarZine bmthie hictirs @as
sgrreg gveprwhp\?/ﬂq‘ri’] (?ackeq éelpé(t‘% U8He BE@& QJ?\@:H@ wer-ggllu@d %H {25 'mﬂ&l methyl t-

b{'“é'fF"ﬁHVB?%FEH’QﬁnI Eﬂ%gﬂlrﬁ%&;: lrp%/{o g 2{6 w&?a\xérs whlch(gf)e (f separatﬁ y he aﬁueous
lypr whs @XtRgtes v 2XPP i qf MiT BN Tihp cambioshsganie Boeravye @mﬁw %dﬂed over
soAner suffate/@nHyiirbust. ae drigg dgera @/hd removiad bytfitination watsthesdrganic éitktd \eas

ct)r%@ntrme@w Stgry Borhtidh TRDEQRNS oilRSIaAELupbrstahdiRd-th giVWBe desired product
§1q>§gsqauv§hqt I&{d added The cold bath was renoved and the

was al l owed to stir for three hours Phosphoric
acid (85 % aqueous solution, 1 2 nL) was added to the
Stapi iif: Hiwylﬁ%tmﬁﬂy'-miﬂ'@ﬂ-y()-2mev'ﬁ¥_<)|-3Wa§ 0 § §tirée quEFf 9f jedium methoxide
(Phol 6, antWhio Ghet@ayRREbn @50pal) ehdyral itoyen atlobdlert at rpiheeh@irdiad ie an
ok/é’hgbtr @d’gob XwL We%ewagﬁon Ces@%éﬁdded%ﬁrdr@@mwmgatg(@% h‘MJ The
AR EPBA-THE P PO SR BTy BT Hhepfgyear va
syring4 whilg Wﬁb’@d?ﬂje%i@"deﬁﬁﬁpéhay‘é!°lf%wa‘ﬁ méffc'f@ m?“Sre@ | the suspension.
Thié subsequeat ryisture whstirdd AHO BINER Ser#3 POV @{uca IGtatiacaticycid3 04 mL) was
aaéld JhiledhekeacliBilvessd hsswirde w&éNus"_Yy @%r@ 14 evedbmiduteshdiitale more

%%%r%? B% Tﬂ'e8 u§se ht d‘;&g %Mﬁ%« &gpedmmgh% |Itpred t% elite. The
Cfl_tF fi Ith%Jgdvaszhedf ge4W|Q1gleth¥|_ er (27x %S)E m}) ag s nedl Hre f|| produced a
spaFRQINitg sofid precip@e tbq\w.[ag re@pvecfgbw g further vacuum filtration through a medium fritted
BhcHn6-furad NYHeR\sbqlibm fiaty/ WIshyrderdiztedénderAedited ptessBre@ivater bath

ﬁm}%ra{&@ 4@"’&“@5 g}%ld améarplghtr)]%ol&rgpcgl (émelmzﬁa Sl'by drh@gn J&?sessed the
dgﬁr&t %ﬁr oﬁ£c§¥ arc|P gjg?e oi{\@as dlssolvedI in atgsola%e et]ﬁano 3 me% tFIS z%u%bn was added

sﬁl@lﬁ-get%@yng@ﬁylgjhyg@ﬁgﬁ(éﬂ é)d TV\%%"“@S(T"F%’EW@?:P“?MQWF‘P gentle reflux under a

. rilfiogen g oggthlare ffor (o8r days1 TEH hixtara efast doscegarel Lmvededtdugressure and the

aﬁ_&ﬁé‘d%ﬁ%& MNREEiBHE G hicoloRetRdnk (58 mLA Mh&8lchRWiethNa 28Mn was applied
tgs % JI‘JI‘O- ggog‘%}gshcs?&cc%%ﬁﬁn%%é gé% g.l)ned";h?utroﬁ% tqygot%‘?’nstrument with

I'n a mxture 200m ) and hexane (1
5L), filtered and washed w t?ﬁ 5% di et hyl ether in
hexane to give a pale yellow solid (sticky) The solid
was vacuumdi stilled at 106-1 130C/ 2mm which
solidified instantly The solid was then dissolved in
2L of diethylether and precipitated by addi ng 2L of
hexane, filtered and vacuumdried to give
1- (6-nethyl pyr idin-2-yl)hydraz ine as white solid
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Alternatively, 1-(6-methyl-pyr idin-2-yl)-hydraz ine
was al so synthesized as follows A jacketed reaction

wo b@sk4mas equi pped with nmechani cal stirrer, nPCT/RPOOT/002994

inlet, and reflux condenser and the jacket was cool ed
to 10 C The reactor was programred to automatically
cool to O OCif at any point the internal tenperature

a Séﬁl@fﬁ ?A%Sj ( %thé?\gto-gaeﬁ) &%Ltgt'é |nW@;§ar1g 3 %gr c%%nhvoﬂmﬁ; %ﬂﬁbfo mL). The

g %s d7g the reactor was charged 25 g
ff@@Ofﬁz@feﬁﬁﬁd)d%” o4 L8197 69et hyl pyr i dine fol | owed by
100 m of isopropanol and the jacket tenperature was
Addhatsdyeamétey-Z. B -nsthyigendnesyyeriglagy-3-0 wasalsorpteguaaaibs follows:

h§ G&?&B@Jf %ﬁfo%ate%%)Sg)Ta(Hd Ethy@ prBﬁ@iQtE . o¥YaSa0Gk) BftgRRydrbhrag ((HP) was

agf%afj Fog-dvss\}agt.gssmmqg&oxmtj ESO? ﬁngof a % I0 ?n%la?s%ﬂtlogw *Ler I—%c)ﬁ %%Bl t éé@lﬁerature

opes BRPLBIaIEl A BRH < RlF BeGF P RRM R a'i@s%”“ﬁf“&?fb”%‘i% ﬁf‘ef another
7tshadrythe @bdier was MEBE)thesnt vie8 warhedfith Sigthyl etherenid the dried inger vacuum
ABAOVE fob YeholirdbRvS patddkiGh 2\a@b6xgcarofBpradetd-oikfaas agremuser (R pEr

T\g@§0|lﬁl)ér¥ Jf %tpgtgss‘rMntsgt (2%@8 |rm50 ﬂf of W@éna—%s %E@bﬂ@fﬂw pyridin-2-yl)-

hﬁqﬂglr‘ﬁf“ é 7%) é%q?ﬂ?& Ib)b?jzgac a?lﬂ és ‘gd?r]&/ %er stgrlng ﬁcir %j mmutes the m:gtge gas heated at
geiitle teflextior Ghousn dMoternsstis pgrhiR P & mes %dnd%& 3gd wﬁug “@E)Fﬂ?lé’ﬁfc?fa’taéﬂﬂhe’ 16
hbys.r ot ary evaporation The resulting oil solidified

TH@Q)R/erﬁ tv@sr}grh&lgd Jn@ergéééﬁn t‘h'@ réé@tﬁfg reBidudita0 dilitst witrsthyllacBthte @S0 mi)

aad tyl\h%ohj?cin vgs faéefuﬁéwﬁsh?d wnth sattgated s§d gcaéwate solutlon (20§ mI) until t_llw_%
DA AR A AR AN A RN
egtrehiyivid ety aetate(BYmb. oFhe prnio(BEemirere epmttieed aad thien Wastsyith water
(b D SRIA@FiIR (B0 nil) QATark@sieetiaghddlud slifated Mheivi@ig agkint ved ren(dQedivl,

‘Ergtroﬁ Qnd%?e%?lvgn?@a%trén%%dvuﬁﬁ %cum ?l%jtqgﬂoo@a QQ/ Qrf d?él"ée £5ﬁ‘é (h‘é’ i269)

The m xture frothed and to th
suspensi on was added ethyl formate (28 7 nlL) W|t a
Stpiw, Triguasergthanes wiRmic aFis 48 Y B MR E YNGR YY) PHrgyTEaRks-y! ester.
Tbeamng @iiktwvees s eibhidiymetramcsobion oberdthyt-26 enethpirperidaf X il @Heprazol-3-ol

’413 ??é W nRfor didhBromiemRHR st 8RthyldHenes ﬂbﬁ.@ ALBdlond HiXH dAsnR MRS 50 mL
ng)re 1J0 mq_ tcﬁlal 81c§c; %ne%ﬂir@etr'?s Hagpjeggﬁ og n a@mr{%%kﬁmaga@% tﬂwjhc anhydride

e reaction
e WAt AR %raaw@%yf'@a §Yeyf'VBWH‘5ﬁ d P Y WHyEp fgmoved and the
mitnevassiidwed foavgim dradaalle ovepene hef. fthirtyminytes tpjraam fprapeTgiyee. The mixture
wabl &ﬁl&ﬂiﬂ&éﬂun@e\d EPEBS preBurdas tetcbiice@dte Oepurtieg by flamslicavas

ct\ oJ’n .m(i ldpny tEh.IIE &huzglh g@hlérﬁ O(Sr ‘Q%ep@ﬁg {ot3§ %f étﬂ Fa%étatplnlﬂgaté’?ﬁgverthree
S PUREY TR T4 F‘f? i 0 i 4° afur el B0y e, or

18P0eli) hropeltastop-p Abalogiy 8ash ellgg vrrtidgsypn K ﬁlﬂa@%lé‘.iﬂﬂ@% 2fopsied the title
hrinpoufichds ia @Barichisriaesgh (18.0M8)d T HINMR (400 Mie] CBLIg l Me8 (of, anz$9 (T es.0 Hz,

1§r9§@§%nt o‘?{ d 5—"7@'%—1? 1W?§ 588%@3%‘? ét:ﬁ‘-ﬂ ’#ﬂﬂﬁ((ﬁeﬁﬂ-’&‘?@ﬁblg o 74.12
ftar g =321.0

(6 e NI G o EBF 0Py DIT: 1 K3 BRPrigt G154 Seg g £

Hah, M1 P8ESBE07.3: IVE (ARGEY 1882 odor of acetic acid The oil

S/ AipsRethyiads- in&hy’:lbﬁlﬁﬂuuﬁ @A)-B1-pyedzoil 3-y(]3hiendl3) 2-clpyritiine.SAN oven-dried

tﬁr% AéEll rQJLd m 9&%&{1 p%gd \M réfl@( c%FJeFBél an9¥£s inlet valve was charged with

BB ﬁ%”%tdzﬂ s Brtmet e 65t s e"%a"eS”'E%w il

el 2\‘(érl£r\ethliaxi§'"?f¥ér2*h‘P¥@ZG'r3eY' o612 (1016 A RAREF T RYSRTRBEPasic (239), 14-

diogahd (BGhLp HietSsalT, e-bagheniighosrhihgfedeeneipaiiedigm (10 pithlavarsethane adduct
gb@gﬁ Qhy £4lbis lpﬁEnQIﬁHogﬁ'h@&%Fr&@ﬁbQO 4B0) afbtde sTiliRy mixture was brought to reflux
u’&ner F nlgog)g( n%{ﬂ ?ﬁe e f§|g1 Blﬁsdré) qh%?céaprm;tbrg Qastcﬁut@d vﬂtQchQ acetate (250 mL)

lica cart e on
PSS RS EFRO RO B0 RS TR HenPe I Thers
gradi ent (100 % heptane to 78 % ethyl acetate in
hept ane over four colum vol unmes, or 2400 niL) The
fractions were dried down to afford a solid (7 1 g)
Alternatively, 4-Methyl-2-(6-nethyl-py

pdi n- 2-yl)-2H pyrazol -3-ol was al so produced as
follows To a solution of ethyl formate ( 117 5g) and
ethyl proplonate (54 Cg) |n 40 m of tetrahydrofuran

o s oy NN
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over approximately O 5 hour A white precipitate began

to formalong with sone bubbling After another 7 5
whowss4tibe reaction was filtered, the solid waBCTEBElem02994

with diethyl ether and then dried under vacuum at 40

OC for 16 hours to give potassium

2- et hoxycar bonyl - propen-1-ol ate as a grey powder (23

c§%%ntr§§ad @r}dgrc”ec}&éd %Féss‘afe ahﬂht?coqgg@a?é\héé rﬁhrﬁ & t;y slich Ge@n@hatbdiaphy.

sy PR PPy i Rt Rl ot o g 00
efn@ acptaig 9verA118%mL fghoped by 1@p % 6thy @tai%ﬁ YAt ratsriaf H’&‘ "iﬁ dfi"ﬁ? @aiﬂ/a%“es
ah@aidadl oigt .2 geMs (APCK phi BOT (Mid'). The hroduckwalybrteer agified by digwividg in
a(:e%onﬁnlemiia mW&fd m%%tmgeduﬁfpb%s WG feaRdnl thal@Mlitidn® werd sequentially

ptrrngcs le é)éelﬁ)]w@f'ﬁ glbjaters pre q—!P%(? sys% l :?tg@%r}y p%n%%v\ﬁgerg Bgﬁ’gk (Y‘%% H‘I’q 00

I esli
M Y-SRI PHENGBIOE MO CHIAR. U P 125 iR o 5050
vaet-apeabigd wiodi Biarbic edd dverisamaute®)] TiteicombireR @@xtionts yverg aencgntrated
uhdRrel RERH B Y toRR Sﬁu'le&:s Sdhtioh, YearSviftRrl deatbritdie dThd liear plu@ss Solution

{r %te§ %ﬁ?{aﬁ}a?eq thssﬁﬁlégrgﬁgte m% CM@? Wﬁ%tS[IS%GI’tS%g The

S %ﬁwdf%éﬁﬁd RO a&“f? YR n'l(“e iﬁewme gl tat hao
fgympcvess Collg@@! byrivycuanitratieni aadiwas\dded imfagyrasdimAYes(f TCAeveriphido afford
tiEbtilé ENpELGE B a WS saieBeyl batting pdittnstiserc.and t he sol vent
vas HRMYAR dHIEKE speaGh aﬁ &tagbr\éﬁanﬁd%e 1P LRG&Hked®SI0AN Table 1:
orange sol i d (16 269) Ve 1

Tpf | uor o- et hanesul f oni c am A

4- et hy| { E5qBlerret hyl - pyr i AMIR-yI ) - 2H pylr azHIS- 3-
ester. T@_a stj rrl ng mxture Q%P)? di r‘hI rMnsr?;dthl)ane
sol uti on |of 14- et N (420

pdi n-2-yl) - 2H- pyig 1H) 7)9$?g®f¥§H§@£ 1;]%5‘ %ﬁ?@

di chl or ofret hang)y gb4s i H,%t ammes
addi ti onal di crlﬂrmeﬂhame Eaeaﬂz ma)re 100 rrL t dt al

di chl or onret hang)-9atd. 4 789 GC“dlh@j@r(s ahi t rdgen at nogpher e
was added tpfllc anhydride (13 3 nml) wtlh a sl ow,
st eady stlre@m \i'aNBR K40ﬁ| Bz OVeP-diswem AP UtNSSARBle dol d

bath was rem)vedls(gyggs He %Ztit?'? %dﬂw WY 3 war m
750

gradual I'y over erst%zmmqt?,g to room
tenperatyre The dru e\Hzeml)\@SscsomemAr(@t ed under rgduced
pressure|and tHeHgeatersHiate was purifiegd by flagh
silica chromatqgraphy Elution with a gradient (100 %
hept ane tfo 30 %leNhyMoamet aJIMsomsustpxpBahe NS/@PCH hriee
col um vol umes, | (®HIBHAd. 5.7 It ,}'} F@ Hu r@!’sﬁzﬂ’o?et Ryl
acetate gver tw r 1200
nm.) throygh a 4g§%g§§&a;%@§ J(S?Bl, jﬁ,gs(? cla cartridge on
t he Biotage i nJteusmenbH) 3‘5@& dle)d1 theud7iet [ le conpound as
a clear qolorlgdg ¥l (18 04 g) 1H NWR (400 NVHz,
CDCI 3) d [7 &8 (| NUR)400 MH2DMST.ds)5pm 0.1Hz| MlfdpPc!) 7 (50
(S, 1H), |7 07 (|ds. 19-F424dd-Hz=5611H) Hz, 2H)5H03 s, MBEY1 22 (7 (s,
3H), 19F{NMR (31@5sz 8§}de177 7@ (SMHHRE) |
13C-NVR (I 0O NH j% qer kl'% 141 3, [139
5, 139 0, 122 (4,513 ﬁw_ al Z 21 0 Hz), 111 9
, 108 7 | 23 6, 7 3, M5 (APC +) rriz 322 |Step v :
2- [ 4- Met Nyt =52=(|BrTR300 MAYTA0%I, T e0d, hm)2 T wyaziof -\3- yi |
-t hi eno[ 3, 2- c] pyerd1cH, M@ J=55H07ED7 66 ne )t hrree3xeck
r ound- bot|t om f | |dsR cta@ftulJ 5 6\K/|27hi ﬂéﬂ;réogr?( c¥Hdenser| and
gas inlet| val ve *ﬁg ?y} o[ 3, 2-c] pyr
i di ne-2-horon i %5%§tr| g“29;{097 %3 phate ( 1 0 g),
trifluorq-nethanesul fonic acid 4-
net hyl - 2-6=rnethyt=py pdim=2=yt)=2Hpyrazot=3=-yl—est er
(1 16 g), potassium phosphatertribasic (2 3 g), 1,4-
di oxane (30 nlL), dichloro[1 ,T-b is(diphenyl phosph
ino)ferrocene]pallad ium (11) dichloronmethane adduct
(0 60 g), and 1,1 -bis(di phenyl phosph ino)ferrocene (0
4Qg) and the stirring m xture was brought to refl ux
under a nitrogen atnosphere for 18 hours The reaction
m xture was diluted with ethyl acetate (250 nli)
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and the solution was treated with activated carbon and
filtered through Celite The filtrate wasconcentrated

purified

by silica gel

waie@sn4Tiesluced pressure and the concentrate waBCT/IB2007/002994
chr omat ogr aphy El ution through

a 120 g Redi Sep flash silica cartridge on a Biotage

systemw th 100 % hept ane to 100 % et hyI acetate over
1800 nlL feH-owed e tberetieri al
with the degi re?m@gﬁ"%ﬂ“ BM% gu” Lrﬂfg(ﬁ%’ 112 g),
M5 (APCl +) m z | 386 rq;:l\frﬂﬂm ﬂil(te/ pv eldus); 7lm< (M)t her
purified|by di{ R)i g (4. d=8@diat Bhi't'#id e (130 nl) and

di vi di ng|into t 46'%#%) F70F% PO 88 fliltration, the
solutionsvvere |aIIy purlfled by prep HPLC
(Vaters | : W‘

Del t Pak '/I(M P/ N O
11801 , ile phase 90
10 to 50 % formc |acid
over 30 m wer e

concentr n aqueoug
solution_remving the acetonitrile Thelclear agueous

solution was treated with saturated agueous potassium
Exemioh 2 [¢-Methylep-(G-oethy iy ddiotg-y B -pysaze i Ykthignel #2-giRyidine.
SHPS.[29 18,5, 6.fetramsthyl[1, :Dmdxabﬁolﬁ-a-wd-th&ho[ﬂ Qelpytidmper at ure
A%\éﬁtli'oﬂ 'ogméno-ga%]pzrmnb 95 ng] |nt1@0 U ﬂ-ﬁd d%etr QNS att'nbé'%erbﬁﬂ: c@@édr{@-ds °C

was col vacuumflltratlon and was dried in
(gchiene(asoesl - W‘W'U(“ﬁs WC)EMY Baxpreg treshy gPeaed Poftlg) wa @dded grpryvise
o0 MROot Melutass whileWhintaing tik indmaiGeni@Btug)at oTblow £¢)° G Jihe ixture was
biokoneBol Gt A4 éﬂrl%pﬁﬁ%tm&‘ﬁly SptRéd a1yt haks sledequently
ain%x ﬁ?c(aaqpéa?hswas remo@éde aIIO\%PgC}Fet rﬁlgurg %l v%Wu tlo noo%%p%raﬂare%@@ 13@ minutes.

The PHUBEBHSHTECR BT REPR Y PIEAPH- ATYISR SRR A Sy eper 0
mLj haseap\@p Bt rgchnmn@Jrqa fdter t\&ngpnmutes glacial acetic acid (2.2 mL) was added and
adpreciBitath, (mba ih Bk Fea it Miyture| TheJeartol mbauad@E Giteen thibuyt Gelite ringiy with

.§ r§for?n ]Il Wrdv(yctﬂg matpfla$\9:islétu{e9 (bp&&lrﬁ&@lﬁ@ﬁ& n?’l_) 21Heil¥te gggoélglgaé;ted
6e wﬂ?% /(Oaéu gs s&j gﬂ gyda)e( e Toﬁ gcjn :aerrg mgf ?EO% L?otaﬁ) 2@6 aﬁreou ba3|c

| Um
rBve Ptaodabseam Ee@perptpreg‘fﬁry;hb ﬁwoﬁﬁﬂef W3S coRiRd ingctdagNidry ice bath and
VQE 9&%@& witly 8 % Eé{ﬁ@%)ﬁy&gcm&ﬂc%&d wﬁﬂ@hhlﬁalﬁfﬁ’d thd ifterhl RGhpbrBiBre at or

tﬁ}g\g ? S{] I IhF %eap%?lzed a ueou sglutlon w?s ex,ﬂg}/\% &% chig; C%ormhgn tm t.H1I‘ %omblned

exifechs ¥ep Idr('ﬁg)ﬂ'eb @rhan{r@s (qag r@gm\ ?Jlfﬁf)gﬁévare Bgs[cfr]tréted lj_rgerzedme)j pressure to
oh@ig aseliSEGedtd yassedueitkd Mitethe srbdicth ef tineevather reastiane esiformed on the
Aind ¥k PG slril@ MEhaek Whalord HconBindd sbiRl (230521g). traseibAéd HoR! vX Bisolved in

aﬁgomaw& f&nﬁ\g mg%.urrﬁe %n Shd di5viRd 1tbol qugcm tterﬁ%@tA'f{Er%bout

o PR 90 PSR 1 TR o S PRI S e e

FrasHFtop o pkiers Theylasie e degried PIENREENG Tep eply Waeehipdupum
g 5ErCpoDe pdut ﬁhﬁord t0¢ titte donipaunt k1id. 02 g)aes t tap 9olidi ' W INMIRE40D vz, CDCl,
&tﬁ@r%td'ro‘a%f lf'b)&} Bl &sstahé tebed2 ihy ough (el it @Hz I1d7%$1 0Q), 8.45

(éﬁlﬁé-an-Ié)p%ilao(;(ﬁng 9”%36’62 active material was

) The filtrate was

extracted twice wt h 5 % aqueous sodi um hydr oxi de
terhativéhO PH 4(ATEPTe0aM ety E @ B, §1diBABoretn-2y)itradnd[3, Folpyridigereaatso produced as
DBd: C phase stood at room tenperature overnight The

1%‘%“%‘38 scilutlon%/g ¥h1e§a§2 ﬁﬁt ﬁd(g} %ﬁﬂ 468_E$L ! ocwi:rgﬁrapmdgr nﬁlrr]gen gas

ueous oric
R PSS RO Phg ™ Hha 1P APy SILion " ?Séi?vlﬁfaé’mﬁt BRI SEPe
tée t@npErabratRlow F6RI°¢. 2 B seldjarbrgamestshdnanddrriiane Ritar 4z miages tri-
ioPlofy! SRt BDQY Was béad BridSnixtiiebe sETionadknaxsd. ITAE hituwNaestirred at -
dri ed over anhydrous magnesizam sul fate and were
concentrated under reduced pressure to obtain a solid
Thi s product was conbined wth the products of three

ot her reactions perforned on the sane scale in a

simlar manner to afford a conbined solid (23 52 Q)

The conbi ned solid was di ssolved in approximtely 1 L

of b0| l'ing et hanol The sol ution was aI I ovved to cool to

e o AL + I r
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preci pitated fromsolution The Iiquid was decanted off
through a filter The solid was dried in a vacuum oven

w@ 308/00)19¢ or one hour to afford the title conppChTB20d#002994

02 g) as a tan solid, 1H NWR (400 Mz CDCI3 with one
drop of D20 to conpletely dissolve) d 1 39 (12 H, s),
78 (1H d J=53 Hz), 797 ( 1 Hls), 845 ( 1 H d

70 o‘]754’C ‘Ll_%r ’z_%)urs Qhe]rﬁxtﬁre Jvaslillov%)i to Wi {oASBq; "faen msautrgﬁgf pinacol in 100 mL

of déeghzﬁ 3-' %r%/ 8f>ver rﬁr’ntﬂ?s) ’Tgenreacg rrtngur%yec:]m ean oraa?e homo eneous
séj_tlrt’.m) 'fj’qe@mhpgretdre aves fllowdddmwar ity S4C amhegEt tgqj quper@tplre@p 1 hour The
rdaRtloR RRLR was ﬁéu@éﬁzd@%l—nﬁ ve(r?éhov@ﬁt)rth 710 méf@iQMmifdr&frlor‘fU' 2¥id in 1.4 droxane

k%el?)r}rg% %g%{n%ggﬁé bae[rl:qwu@f A Rre%;grt%% ?Oén?% rre rteacg%r rrlmﬁur%\é/as asﬁrée\é for 1 hour
af@MB&n tr&tselutwaa&uaﬁd ay frrttatlcms Tlheezpcl Ve dtldrdemdeerqgemedt e fdneﬁ moars.

Tgfesdl5 ¥ﬁolrd U(F% Wi srsl rlrelg gvrrt]r} Xobg%]%nﬁ%areé L { go% gqia gllhl’ eﬂn&ﬁ% solid
chllbaedniThé wrewatsemmehmm@eme‘mﬁg hdtiego mmmeered\asdtstt 84 50e0'H
Nﬁrk (403%42 %hro%%m?d)fa%m 22DQURLSy) 7BE. AHoXh Uns 7%‘@@ 2b |763NP@| HI 6328 (d,

a solution of pinacol in 100
Joqeéﬁ% étgﬁ@rJ \%%H’adﬁ‘ed over 4 minutes The reacti on
mxture becanme an orange honogeneous sol ution. The
SteP TP 244310 athyd 2 YEsetii-py idnck-y)eH rane 3ay 1 Bhidhgl3e2lbyridihel Amtoven-dried
bR thre QAR FofrdHoffond fa8k el:ur;g]ﬁ&‘ﬁ/rth-rmx ER@GEdr Y gad XiLtWhIR WMB Sharged

hhe é’l ¢4 4%}‘]5: teZtrametgr\P E'isé droxa%rir%li§ ?thh\‘:nog 2t ({ibgﬁoq)negqﬂ 5@%) ﬁ]' Moro

e bRSEHEIAAE SBY -TEDEPAT PR LPYEE  Bhde Srpssum
phaspieteitipasiaR&d)Lane 1.dveisxage (3P0 rald. Thereagtiohwagse! wasckvachated anthiushed
wiPhittddeas. 180 bidgaging enddtrofdnlfiligh@las @Peated tWiceS D4 thelmmiare welieiatddd

d%ﬂgﬁﬁ 1 %Q&@Hml p‘ﬂiﬂ g%gocfepg]paﬂaglum%'i Géhldm'ﬁetrgﬁé/aﬁ&l rd %9)1

By R 40 ol P i il £ -
gostreeimoretimag Rie puUbERApInthPrayent giaualyde 9Bt Rl P 1 Bty Pipde pefed:
Tekesikture dhagstioatiLae teflux Brbebrgfjogenlfbd 2M8MRUré, 40:00otebdnym fluoride (13 g) and water
%L %Ie@tﬁtﬁécﬂ)entlgadaamﬁre grrrﬂag ﬁ&turelzantlh'ﬂed 4t r&fax for fifteefGhi r(ufé]; ard was

d%y 30()%%?@ and?ﬂt%zgd’trgg‘ugmelﬁz %’hé ﬁter p‘;d' \gas@és”eg wrth]etrkll)acéate (1

'-23”[’ IVE?‘?\XY‘FS t’?“ﬁ%’““ﬁéf“ﬁiﬁd 39?'1 diz2Rop puseptip RS fisgse thipugh Gelite
Thit filleenad v8s sl pAy ddditiqnel ethyl Apetade/ SPP roly). ap@ith & Ditatawas concentrated under
rddide8 Breft@ko 41oid B ArulkD it BidWih bigSsid@bipRAMEteBE ). THefrdsidie was treated

v@f?&gggl %ﬁlﬁrte@%ﬁabg@ﬁe étr\%hrﬁgnd\(r@aL \{cﬁ\cé’r\@ﬁeoqjﬂ@‘{r ge@ﬂ’ce rEJgure The residue
V‘ia%'%’éfdsw’tﬁ ﬂaéjr EV? ge]al g%@@ apd il?'“g%‘ o?% 9 me%anopm etﬁyl aceta?e (é/do)ng hfhe
Mige WesfiksrRstePEAeYih Wrrraahea?frca 1 200 1oL fesiy B% FthAp| o piyy acetate
sblﬂiiorm e Yitrgte Wddcpeertrated un@eryédues bessu(elGafidrdg yed-jpon alysesigne
Er@ﬁrﬁgiéht £ di. PIea fsiBue(waS digkbive @ $bvekal Arilfittels @KaaBol ( B Pecigithty
subs%(}uen Ia%Heg ﬂpo}égé%ﬁ"g a%%as c\é@egtgt?gy%gcuﬁrq qltrgtaofsﬂgﬁnhw vsene washed with

UK S AR A S8 R AR U A
pretibitatsittef s pblesisd by Mepoyyinfiltiatien) th eiveradieigmedighi3lgad he brige(splid)vas
ddéobBd ia brBRt BiRsel cadtdueh. €rédudl cgdling @mmd cidar sdilitien produced a precipitate
trB{ @Js%lggw L&&t}mﬁﬂnénﬂ @)nftrgrr Jr %Q@e& g’soﬂi (!bs nﬂ‘retsg@ was boiled in

aﬂr{ ;Erecg) %% fr Qf{)i_ohte e hanol ?gﬁﬁ ve a wh(#easo |cﬂ§ ere s{)]rd was boiled in and

p@ﬁleegﬁﬁgagrframﬁmow PfeV'@éfrﬂtr'eCOFe?H"ﬁis PYEe S°é\d (ﬂ H? 9>¥W NMR (400
MHzaOon) T2 (9 dH)Thes (X3 Urz 1Wyas94gd. e aadk, &), 1e8f7leaxm, @R e#s-7.43
rﬂ'ﬂ-ﬁ%@é& I%HZ 1R), BOUE SH), 2R6 s Pl AR b A As0F | de (13 )
and wat er nm.) were subsequently added The
stirring mxture continued at reflux for fifteen

m nut es and was subsequent| y2scool ed slightly and
filtered through Celite The filter pad was washed wth
ethyl acetate ( 1 L) and the filtrate was treated wth
activated carbon The carbon suspension was filtered
through Celite This filter pad was washed with

addi tional ethyl acetate (300 nmL), and the filtrate
was concentrat ed under reduced pressure to afford a

T | Y o —
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with several mlliliters of absolute ethanol and was
concentrated under reduced pressure The resi due was

worRoosa4mpg h flash silica gel ( 100 g) and a soPCI/IB2070§02994

5 % nmethanol in ethyl acetate (200 nL) The m xture was

filtered and the silica was washed twce with 200 nL

of fresh 5 % nmethanol in ethyl acetate solution The
.JF,M éltzep%&ypp(%%myr .@t.&q zwd%yraﬁﬂwuﬁm.ena@sfém.m.rteo

due (approxi mately 25 g)

Sﬁ’?é %'@‘%t?yc'fé '\T/\%tr'ﬁnggzs,°(')+ g‘ %y"l n 'several milliliters of
Repd§engendian hr eci pi t at e subsequently fornmed upon

T8 basldiomef 4-nagl-pwazleq 0D blércioed. dhgnhydzayel ervtofiitrietwan edderheedikre carbonate
(58k) BiRwiBly ©-HRSELBG Wy idheIEPE) ANR résttion mixturvaa stBied Bthaflux for 18

hou?r TQle 9 Sn th%s &tére@to%o&?c%sﬁ‘ﬁ %Qé}ldﬂéﬁ 91% S ivés e(/zfp@ta@d to

recl
ger Fﬂudae[qll ﬁun{l(ﬁ Ib‘vg s%c%@a&gra@\dl ﬁlllaa gteﬁgy 851)5 a]rﬁtag){n hegtaneyprowded
aigldiyag, W 9 di tls;estddé coadoling asebistiav ol e HAMRAARY MHzy RMSG fabah34 (s. 1H),

A acual7 66 OYH)G59GE, 1the13qk,aay, 2,50k, 8H), 008 R BOlweERHPE’) m/z 174 (MH)
L& rlc%h&t Rg that was col |l ected by vacuumfl | t ratl on

o1 | B RIS T S HE T e T o Sy e
5qdl9), stertinggyiity é-mathyiteyrezele sl 9)dS-$219 e tle cTPROURIIYEE Arofigd
Aeadtibreddnditdnand preci pitated again fromethanol to

pr ovklg%aﬁvglasﬁhﬁé Wi thQQM| de'fbs(‘l g\ Wcﬁt@nﬂﬁl@ﬁ%@(‘lg oh ‘;)Qggta&)um t

HL—’&”""E aﬁ)"gse ! s?gftaeﬁm%"% “mwasz”i‘}(ﬁ?“% 68-7 64 (m 2H), 7
Begction Copdiiqnd oH) 7 04 (d, J=7 6 Hz, 1H), 2 21 (s, 3H),
2 19Aiemativaiir)startivibwith APty ypyratoe ( 3@?)@)(31&)45@9 91 eq of potassium t- -butoxide

2R bhed-01BE §yineditd &midBinbyds-pRlidedli N- 2 yl ) - 2H pyrazol - 3-yl ]

E&on |Lo 52 c] pyr| dine. Step i :
razo | ne, Reac
e itntai‘%' twni iroris e U G ool i, T4 Brec T
sodiuns iydiide (§F4 ahin AYAesOVE T HRdeH "é'°9@§ mosRIed Wé%%‘idf:ﬂﬁmpw'se a
seiatio orvaheehy(fyraSol g g) if 80 thiodF ibyn i2e Hathawuer @ 46 mimete hariogh yhe resulting

Qﬁr@@as(stlrledét rgam t-glﬂSerJtLﬁ@fét & OduMBnX theH £0VRS- n&‘iHybfrﬁlde @2.33 g) was
a[dgeg d[,ogw'%ev ih C ure was stlrrep at Oeg %% %Qoﬂrs%a(éoglg?e%owsfhg e!aJt gr{ rﬁ Qure was

QU
rewarhio icertveler apdexyrarg wiih ebyRfetats 1o ipgs iPS Q?QP‘P‘??r?@BVC FP*F%E’Y‘FS washed
vath vaterash oy ha [ahed of & iINkiSOaarg dkered 209 Gildtdyds carperitiateeinivapuo to give a

BERE, &Mr\fén) wﬁrpgﬁﬁ'eéjﬁydmroﬂgtbgﬁiphﬂ(ﬁ%HG‘@ ethyl acbteOn Rptahddeto bivd 2980 g of the
t@gp 9 S glJOWOIl 1H-N|\/R(400|\/HZ DMSO- Cf6) d
Hmp?un as g ofor

St’zp 132 ( romfﬁ)-metlylpdrfazc(lé yl)-g ?hy&;yrd%ne ba 33!_5( 60%@ solution of 2-
r(memi). (4)netlpf/lznyr§_77>&1 (Imqnem(gt)ﬁmar@@pme@glg@p@dmﬁ@ in Step i) in 14 mL
dt edgdréue MHEW4sakda 138 mf ofra 23ivesplution biorbutyliaio (@21 glinwexsnes. The
rgﬁtﬁcrnln%r% shrnzd 3t & Wirdr 3ke HIRNAGH mP Loi@or] ANBRInoSeMiide (0.59 g) in

I-| taerat%!echgjg Ssmrathe soMLoan\éss rrﬁI a?-6§50for 2gr)our8I ?agu&edftnmongn

uce eactl on con
CAIOt'd@r(??amH sl heyiap TOREAR MY 1ONB P 49181 824 "C1 g rpton
riktura @a diutedt witp 3€D rolsaf pttyy! dcetbteaqd thén tirceupenss RiAset Ve sepRRide Ths
cpgﬁ:ﬁl@ pha;e wad wlsted withRditiond| kRurReEamsRIGm WAGidPE0 HLU)C‘aﬂdjthen with brine (50

(SQ))@%JSIS% (a?é '%I |£cﬁ J&ﬁFn'st%ley fll@Fe@ratn& mgn tVl\é ﬁltgte was

ni
?yeﬁoggeg%ﬁ e C'HEF[ rsg(?lldgurggatl gashﬁhrmgbaplg/f(su{ci;\ge? %0"? etgyl acetate in
reolensbRIAMHedater grine QGBS dtha dtteicompPogrstgi b el o 'H-HMR (400 MHz; DMSO-
Arbci dsitoth), 7ieb @, 1H)t 1.4 (€ ompoixe 10) 2.5t (€ BH), 2.086, 3pi); SRR Ag 254
(Rﬂgl.l ows To a suspension of 60% sodi um hydride (8 04 g)
I 'n ‘anhydrous DWVF (40 nlL) under a nitrogen atnosphere
was added dropw se a

30
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solution of 4-nethyl-pyrazol (15 g) in 30 M of DW in

an ice bath over a 40 mnute period The resulting
worRooBsAINaS stirred at roomtenperature for OPGI/IB207/002994

and then 2-fl ouro-6-nethylpy pdine (22 33 g) was added

dropwi se The m xture was stirred at 80 OC for 3 hours

and cool ed down The reaction mxture was poured in

rnatn\/Nq?\Ie |or§8 dIF o)ﬁg rﬁ%%%ﬂ)oﬁ%d oPStgptuhy 35 bﬂ) %t4%e§1ylbyyr\ﬁolt1l ))";%_S

was washed wi th water ‘and
mMgtyIpwEding WASAFO BiFRAT NS and filtered The filtrate was
conceritsinasimir reactioreondiiopasgiespebed aoue; PeEREoM N ey IPyaze-1-y1)-6-
nﬁtu\mb)fnh.mw&ypr@brwmgm.wvatp byethid %Bo(4-Q8thye pyryzbl- 130-@grieihe(1i0ry) to provide
"Q%F Pg Ld{gﬁbrr% ve 29 9 g of the title conpound as a
yI ) Bl?sﬁéf E‘lﬂﬂr W?tlorgcondltlonsl.as(descr e? abo e, 83&8%hr¥44p¥£t%g azo?‘ -yh)-6-

nRihyIpNEEiRy asBIqPAEHRORTG Y PHIEGY Gﬁrﬁyﬂ b\y%m' ol ﬁ@‘dm@@zﬂ to provide
t@ tijle dopp@paredy) by Reaction Condition 1 in Step i) in 14
m. of ) @HB)AHLMP HactidhFondiss RddRbbed asboe, BI5-B16mau-Retddyrazol-1-yl)-6-

meguégytndlne was pretpargé é@\g}gnu’\g vl;?th Eme{hg 6—%4 %etg) BJrJ}?Ih% %ﬁﬁrﬁe (-l; rb%) to provide

G ieemESe 7 B E ABPUHTLE T b HEGE “79% Fifentgen

brenssuacitieide (NBS) ab e prominating pgeali(736MPlut i on was stirred at

stpGii: - [4-Réthyd-2 e EtBy | P@idin- 2§ IRZH-pyRazDIR-WFhietvX2-¢1pleidin @ 0o akglution of

ngrorﬁggﬁwgth??’gz& h‘?l’ﬂs Fn@tﬁylﬂ'yﬁcf’ffét(i @é} inBoRiLF ﬁhy&ﬂﬁs ab hipw®eydtne
Wﬁiadgfd rn blstn%r}eréy?p%osgpraerg[ C}t]] orde?%‘yg@ gq’he rlégcﬁcg'n Mt&rpwas stirred

atrepieatpaRUrTES00RIRKRS PR R4S B flrS WaSIER ey a?dt“f“&ﬁaﬂbme
(B@g)anathedrifasrrmpthanesudricarii aethy(1-BQ6-methyl-pyridin-2-kei-ryiazét-3-yl ester (3.1
Misr&@de(i StheMaktion tue vida ffiGed BYBhoW@shd FRPedord Bdoondérhp@.dature The

I actlon mlxm{ vgials]:jlﬁeg)/vrth Iob H_ g{ c%qnyl e@-ﬁganh n\@rpthé g} nfc phJsE @gse/va\é\% with

VISR T AEHEES GPUBRGOeP oG OB, s bURGIR G Rrsis s s
oFiesytmaamesunprutale). diieied. 20fithen thel fitjateipas egaparated ig gm a yaiew Ty Ehe
nAUIPWasItLtaiSvitR 25/l of eyl adetate. Tt MkRal(dAH00 aVblzipto DN TBF mitture was
tr? ur§§d fgrt16 rrgnh'()es anZ tr@? f|I{e§d fﬁlslt"altratlgn) 4J4en(o‘§e a ﬂeh‘gw solzj %h(v@s rinsed with

b 20/t 10 st s RSB Sl G
pgp@@ The flltrge f(@tﬁfﬁ%trﬂloq-@?mabﬁwaqﬁ?d o_ﬂto)ﬂg)of %lca gel and flash

chieinitydrapyigiisiiee gel Q% et sertaprivirrtaesl et adetsle] Toliged]by PS%Jthi geetate in
n%trﬁhdl 34 giVe®@64 § Offe 6ADRILD WeRJABof &S titRSHIouRYeEs ADDY S, a yellow solid.
Pzecééatlon fp eth%n JVQ%L Rbér ﬁ%&%hndjco yé4)gj g a ygﬁsv QMllﬂ Weﬁl% Eb%t 159886 °c;

e | n [ ng

het hyl - pyrazol 1-yl)- pdi ne ( 0 9)
Etxemlpw aﬁ/ |2d@rM9th!é -2H(f-mptayleyiiginemhizh- M‘Jﬁ’g’;y'lﬂh'?"‘l%?ﬂ@y"d'“e
StdpT 4-Bromb-pARiine0 A-BROBEHdinedREochBridd¢29®ral 192d matol was, partitioned between
EgOAc%n&)g‘}Qﬂgq(ﬂ)' nﬁ‘remﬁ(lzrpwér@géagratéd Yohd)theBaqudbes fhdeRyRBicPRith OGS, The

ﬁge? fanl%exgazfg we{egNa\fMed with watelr arT brlrf dried over 32804 g o
rwwupdfésw@a 3¢ P efﬁ*ﬁ%dﬁa 96*2‘”%%@)V°'§¥6)°" %‘F'h“éa grsirragately in
theg@ktisiepn condi tions as descri bed above,

Step(iP 2. BF By fines-Eirbaig a2 Oh sukpankipm & 4-bidibayydiney 130 9N 5.8 Mvas) in
395 %E?ngpa gﬁrgé h N nIWcéon to -78°C under an atmos;bherle of dr)g:z A solutlon of
e e Sk LN

oyer2bash biowiet At 3 MiersoRY himsthy P e atdsh & refgign mixture was
rtfrethed Btstee@nr DfoulbsfaaBiBWiog it toiwaimde ariINBSEmEEsaturéxevernight. The reaction

rhft&%%bﬂagedaﬂﬁﬁurée%m@)and%‘bﬁﬁntMed under reduced pressure to remove most of
E 1[HLII'-' [‘ll'E a§¥e£us r]ugture W?f exyacteaxmh [gbp %’ éo%blgzlrj oPgXE@é(QLcts%veYJ v]/ashed

d 8va rated under

&S0l uf

2 (5 bronD 4- et hyl pyrazol - 18yl ) - 6-rnet hyl pyr idine (2
0 g) in 20 nL of anhydrous 1, 2-di net hoxyet hane ( DVE)
was added pal | adi um bi stri phenyl phosphi ne di chl ori de
(0 153 g) The reaction m xture was stirred
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at roomtenperature for 30 mnutes and then 20 nL of
wat er was added, followed by sodi um bi carbonate (2 0

w@ooatariptien trifl uoro-nmet hanesul fonic acid  PCT/IB2007/002994

5-et hyl - 2- (6- net hyl - pyr idin-2-yl)-2H pyrazol - 3-yl
ester (3 1 g) was added The reaction m xture was
refluxed for 18 hours and then cooled to room

:}E&B?r aﬁé l%ilfuﬁ dr-,:!(}%v{j ﬁg%&' Q\B nﬂgt&g H’L%hrg\@aiogqjé Lé&t(%g g%:!k%lx%ﬁ?g gel

nic
cahrgrh%ﬁmWﬁ gWﬁlFla Iof 1()9_66epm2 to 3% éFf?{\g{Peg n%%vap t& r[Hlnute\é\‘a?-ractlons
chyitaianobibhRIedsct (rexgomigy@d Aad)evaraiigd 1919lvh @29 4GS LS thertilg compound. MS
of gami¢)’l ayer was dried (magnesium sulfate), filtered,
SQé?)qu 4 h‘ﬁi@n&[\hﬁc]mlrld‘nr 2 %ro\’i@n?ﬂ -&'}éap@zs Siuash di &dﬂh\ﬁﬁir&ulﬁ(&lhbdﬁa\fé 1.31

ga‘L7g7{nér¥o& iﬁ%L %?r was adfjedal g (!3 L% gndlvﬂ (E@ gé] d% '/Orfnmg tﬁ{é rﬁuﬁture was

cATISERP e inga dee patp PW%&"@BQ t HPm‘I%b‘fﬁ”ﬂ’ﬂft(%gs %1%7 T‘ﬁ@’n ‘AR 15 minutes, a
sbliitlot efrdencbm(opyritisd-3-fartatderatid (29 9. t1D8 meptbiv BMB (AP aiL) \wasadds.i the
WM3iiof xRSy bine @8t avictid 28tk | TrRe&E R Mrixfu was tiltedls)h Wt and

e%?actle(ﬂ\{«ﬁ%ﬁ@ li'heq:laﬂnﬁ o%gnlgegtrﬂsu}éﬁe%sh'é@wﬁfvta% Q’ld%‘}r% JTQd Q/ter

ure d0ct
oS 50 B S S AL B B ST BT 074 T s
fegthet PErificatipn. MroReR2éYttphed (silica gel, 80% et hyl
At atamdtsy dhet Znethyl8 tiiyo[32ayadie 2-yfmbiepued Alsyut9B86i-thieno(3 2
cﬁ?rﬁ)ﬁ 2 yﬁ&@ﬁaﬁﬁ %né A sdi@bham%) anh Qim@hdGm AnyP&iRetey-dhife (5.32 mL, 37.8

%ﬂ' llnolﬂlﬁ-'g%(i mld g/ﬁ,s pu Cgled w@ﬁ\{z :=mc1I he?eteé: to g@? l1'lor r\rNﬁé ;hquaﬁt%n %ﬁtuﬁe was

et yB hd weterbrmAng 7xtra°§edavw EPProOVINS B’P?’Yf e"‘f?é‘F PPRYPH6T i 1
viateBbribie &6 b€, dris@Bove ARG On) andPvap @O t¢ 8ik412) 1 ol gl reateti@). The residue
was [eﬂeak&& Bydotvé’d i Brusmiahydvaystdadhtia onythk redittheeightzias otlingl | MS
%;%WM 2-c]pyridine. Step i: 4-Bronp-pyridine.
rormpyr i di ne hydrochlori,de (20 Oy , 102 9 mol)

was partitioned between Et QAc and 5% NaHCO8 The | ayers
wer e separated, and the a uec}ts phase extracted with

Et OAc The conbl ned organic Kagts were washed with

wat er and brine, dried over Na , and evapor at ed

under reduced pressure in g5400C\bath to provide 13 7

g (849 of a volatile oilf h was used i medi ately

in the next step Step ii r ono- py

di ne- S- car bal dehyde. A Nispensi on’ of rormg pdi ne
fopi AT Yot d APy B8 A R S JBee | heegen o >
dinrethylemiod-2 ahethyd- 1-4HRA A3, 2releheidin-ai-pearengapi 81 @ SER marelyin reetigacid (20 mL)
a6 hdstel @oaf Al sbilfivh diG-ehicth 3-ppitioRYI)-Byatagiee il 2celt duld$rhiy tvaOhrated to
dogz Cﬁéﬁ@aﬁ&lﬁd J S @l‘n'@ﬁﬂflmzﬁ% I Ht%erﬂ) ﬁo}pym Byl BRARnIne WeIStion. The

|>8¥rﬁg?s ?t? ﬁ? gﬁﬁ]oa e ml\r}véestbefga (Tmfnf’? efranehg%[Fnot s?rnfrlﬁ lP%/rﬁblent t\elzvrg%erature
f?féﬁ PRUERH fﬁ%ﬁtﬁ%ﬁm waEgSGvest under Frgkfed PBREFTBraBd TP [eBiergS PHRPqraied from
thi@shenwice. Erelbdsieind thdsehtpiesdatasl treonarograptied tnalddiet 10 @ sitck g@ polumn eluting
with X809 4,850 SRIRe RS 2#def drarseMngs et ed NHACI and
concentrated under reduced pressure to renove nDst of

the THF The aqueous m xture was extracted WI{% é)&g
AgsePne BRI PERTCRSFgART TR A SR M R AR e AR IR > IR P!
reaweh-beriehwas alde ¢apitgd owtes ol SO4, evapor at ed, and

chromat ogr aphed ( 150 g Anal ogi x silica gel colum

S%;Ht i BRmM Jyndlﬁe-ﬂéa%-&o%ﬁ%e OA sé%s/ BM@B:@H@pyﬁ&e%%%chlonde 5.0, 25.7

Trﬁoy%gﬁ%{mmis éJurged r%'th an%jJ co &Lg)\ljj/:aea& A uﬁon o?lthum duscy%g%amlde
(o Mfgute%n heytanefy EF’?the@zeae@%%fuha“ %Bmm vzas f%‘d GWWW@ 8fpr 0
rhindtes, MFTIBB&EMIQ[1 B 62mrodlypes addied)-TRe sehctipr raigters was symes, at -F 87 Cdor 15
ifltdd bb1ore rily Haehind 18 rborreRertkrd 168 whtyr@E@!t Bhe(dact®h wis allowled toetir at
mmol) in 5 nm water was addeet DMF (30 nL) and K2CO3 (3
27 g, 23 7 mmol) The m xture was cooled to OC in an

i ce bath before adding 1-brono-2-butanone (2 68 g, 17

7 mol) After 15 mnutes, a solution of 4-bronopyr

i di ne- 3-car bal dehyde (2 20 g, 11 8 nmmol) in DW (20

nm.) was added The
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reaction mxture was stirred at 45C for 2 5 days The

reaction mxture was diluted with water and extracted
wowak/0ENAc The conbi ned organi c extracts wer eP@EEIO7/002994

with water and brine, dried over Na2SO4, and

evaporated to give the crude product (1 80 g , 80%

which was used in the next step wthout further

%Hﬁt elmt%%gti.lrg%r ll\@m Yz Th%ge%f:t(o%g% Ferch %K’mt ¥a’tljrated NI (10g mL and

ert@ﬁté%\ﬁﬂhﬁé)AcATr?&Prul?meaﬁrg%? %tra(cﬁ:wgr%o %he%wn vgyer an br|ne dflgd ngr
Ne]SPy: [sehPeratad, phd ghrompiagiarhediiealogix 1811 sglca agl celumn glaHHP yvmha(ﬂﬂament of
1004 lassaonEi bt helang@tdny hougid ghe 1(66g B2%)dt the Bt cBmpoumd 3k ailignt
O s §id Owdh) 1¥8®+Rpr ged with N2 and heated to 80C for

18 hours The reaction mxture was diluted with 1 1

wat er/ brine and extracted with Et OAc The organic o

Séapin SUPREIVRAIEI S RENDRMA P Moo T OB A o e
cefbaldztlyde VieH0 gNBBSOHb)) inciMf (€dmalp encavated (1tno.) \gas\agded KICQy (104 9. 9.68
nfriol) 481 ety BkibAkolald @ 87 R io®E MmamSThe ARRiRLvRE haated asBal fureid hbufs. The

rgagt‘oH% FlreQNng %h/%gr%?'ﬁl{hg qeaH tJaJh aﬁd &l&%@r%ter g(?‘rlnlguﬁftev\@hcgjh‘he

f‘z‘fyﬁszd*d R?é& red WS M SRErh ?S"?SW F?ﬁ?tﬁ Eh%‘%te“ﬂ ﬁﬁ“ﬁ;y”r‘%\% el
60YChR@irD P& fo-adpaant wigheof 0% &%t M§IT7o104 B4+H
di met hyl am no- 2-nmet hyl -1-th ieno[ 3, 2-c] py

%lun T%le)“[B QI:]BW}‘Q%al(bo llg’a&d ﬂethé(ysr%ﬂ'mmlll de. IAsugbeRioh 6f ON-
F])X)il m r?e hvgéochlorfe 5?3 C? mmol) in T%Igl(éét Iangisoptrged Wlta §1d cooled

n
tcm_§ CMgre A @-@utylghug@ @Nb@ H¥pnes. éaalelthﬂ 61r'rtoH eRemoved bath and stirred
13 mihtaebefvyd raptacing the Batmatd lagding b-solbition efrtiidn8l3,2-clpyrigipe-2-carboxylic acid
nRthyiRst2r (b2 ) B GPRAONETIFOh bl ) AteT KeemiRtites| dafultedais, deatagkdat he

%u% ‘I/a% llu:tlé% vﬂ?} ?}Ekce %a&gj \g{h%va{e? W\“Cn g/atferr %M v@aﬁq and brine; dried

o oS, AP BRSOk LR PTG BRI e e o
thue ghtzingd waksedio Hp o?xa%t@dvﬂh%fﬁﬁ"leb‘ruu@ﬁ@" 1 NF @6 FH¥HBs| due
t hus obt ai ned was chromat ographed (Anal ogi x 110 g

S‘fép |\9 Ger hﬂaﬂb[:i 6Q]p ?m ﬁbllﬁ'dpﬁg1 Whd. Pnich88 Yocfelrdedh- cir&:xﬁlﬁ 80 rBkenoxy-

hél aglr%le téé mmol was dssgl?ed%i'llHFAlosnﬁg?ﬂr%(c}WtL Pog aocooled to0°C inan
it h‘?f%'af%e%‘”bﬁ'%%ﬁe  Minpne: w%.nbagﬁmmiu el wgston ves

aticsved fo@drmoto emisiant eobdrawsovBinight. The reaction mixture was not purified further. MS m/z
142 ramo- pyri di ne- 3- car bal dehyde. A suspension of

4- bronmopyr idine hydrochloride (5 0 g, 25 7 mmol) in

THF o -78C A

B PBm I £ P TR Ay P TR e LB v
PrepIt aete) VesIFs@taHipd pbefeiaes: 27 0 nl, 54 0 mmol ) was

added over 3 mnutes After 30 m nutes, DVF (8 56 ni,

stebQ: £- nﬁTﬁQW-N mt%yuqa%%?taﬁ Q8 1 RAGHAGHXIL %t &IRRImBF-nFdr xRk
hflc}rochlonde 1f1q§) an% proplwgtc%%ncggi{ ﬁml$ u"f}glorg!ngtha\ﬁ@ 3'6&) HQ) Hﬂ) Crugggpa

er a
ntﬂ@@%ﬁﬂi%%ﬁfaw aé’ﬂ?d PyTichios E18 2ty &'NF £qd P “ﬁwF‘gve?ﬁ'é’ the mixture was
all@ad toivarm gEivally teererottertpersturd) atydricl tempasaiur@-RLCEd vertite wekhend.
PRMRFle BXIigAE hRdoribd MthEStAG miklle. CReuktite dashiegiad\ith 183%6!agaiis

h Scﬁloé{é@a%.@ grQi VWE Lt'?r e p@e@féntﬁy Ha@@ssoldéd' r@tqe QMﬁglc mao'ﬁo*he layers

vapor at e

e B i a5 BT S e e Bt P Qs i fhonate
(PO @ALFTH Effe aplion B M. ViR difep orebartydjeys ma%es'@“ wq%anddfr%t he
chrckitiated oiapoeHuckd pssrel td glotd theetilid @wps:0d asch el dnbess 81612.05 g); 'H-
Wk&m@t&kmssmlaﬁ 9 13(3 %Hyb@wqué#ema%m%p%ﬂtI.Jc7st 3H),

o
S8 0850 Sl £ BBt B b (10
rrL) and water (1 nL) was added K2CO3 ( 1 34 g, 9 68
nmol ) and net hyl thioglycolate (0 87 nL, 9 68 mmuol)
The m xture was heated at 45C for 18 hours The
reaction m xture was renoved fromthe heating bath and
diluted with water (50 nlL) After 1 hour, the
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fluffy solid that formed was filtered and washed wth
water The material thus obtained was dried in a 600C

wo a@maaIieven to a constant wei ght of 0 92 g (5PC¥/1BAB07/002994

mz 194 (MrH) + Step iii.
Thi eno[ 3, 2-c] pyri di ne- 2- car boxylic acid
nmet hoxy- met hyl -am de. A suspension of O
Ndi et hyl hydr oxyl am ne hydr ochl ori de (2 32 g, 23 8
In THF purged wi t
S‘ePsot“b"é'PBrzé’"’g(HﬂPﬁé AR (i, i ﬁ’a”'”e (1.09)
irG0hygropy tetralj@irofuraprigs] r1)1L) Refﬁ)géqg:etbrgﬂlﬁ-draﬁg bafh)jwey @iged)assolution of n-
by IMRiNeS 6 Ve B D me) i BRArRE | Th mixlue: waatdolearod7asd dillovgpd &y the subsequent

addtohErla QB 1Rk oftl\m\%?)[ R mgthﬁ %@ySnaﬂngb &7 1S SHh P tetrdHyaratGrhkl 10 mL).

Tz%col_?#)ﬁtﬂfvgs remcgv%? ur ﬁ}egé&ctﬁmaure was ;llog CF tcawalnﬁg;ﬂéguaﬂ}!))r 0 'ie%{gerature
THE Migtre WasAEes oERreE (14 havsh o'ge WIXth? VA& fregfed Wih SEfrSC 2R tSer
aboNaHBEOR e (Vi tme ). , Thamidtuizmastben airdcted with/athy! eS80 migrrid the
cANMBRNAE ARl Vit brihe ¥&utibh (36b rgL).(1hé Ygartid phade was drieteEdhhydrous

p§945|grq cgrlno%% QM@S §c¥nmg§taﬂmé?? ﬁedl&%&)g&gﬁre rQ:Ur%mQtQ& ﬁ'ctﬂ@gor}ﬁaa%d

c?ﬁc%ntrgt%,ageiwr’q;re r)étu&si pregsure to afford the olflarntge-g'g slérrn{solld ?1 1t7I or1’he semisolid

wis Pikified Apfla8h Stice TW@@iograppyzmrgg anﬁpqﬁggﬁm@_celﬁrén (115g silica), eluting with O-
30% ktey) adeBitelie ft3ra)theni 3060t ety S@tateMEptdne Cdn@otration of fractions containing
wadbRo oMBted b ofdtichePAp¥dsliate
;Wics%wmglawmd? &&fﬁgg Qt\(7\/|'5at Ogls\?% and cool ey\éw?%o C |pﬁ 4
5?11 Tce bath Ethyl nagnesium bronide (3 Min ether, 2
43 m., 7 29 mmol) was added, and the reaction was
Eadrhdeld 24040 etiay! 2 ¢ty risii2-H ey raal drvil-tienoF#-yridit @ 500 mL
tHr&3He bid réUn-Bates t WEsR eq\ithed With reidlcbrideer dnti Qélshﬂtﬁ vawle wad charg@fAwith 2-

& {4" %’Detranﬂ%‘th%m ? 4 &990‘?:{‘5% 2'173'&@ s, QE]p;PEnﬁé)(% §NGhubB SehHIMHRcid 4-

o Rt 5 Wt el AL Aot ez
1f4esljokanre20%m @p The regcfianyyggsé @/ﬁ?evpcuateq W Flusﬁ?dd»ﬁtp AHege grs. Thpgleggpssing
afd nitfogénTIgshiiax tepéated®diceOT b e ahixtietweiel addeg dicloty(h.&m | ne
bn?:gﬁéﬁﬁa'lo&rhln@%rrgceqé]paﬂadgkélgBighlﬁén%aﬁerﬁﬂhucﬁb'z@f hete (9 4

zppeag%hﬁsp%tn?}%rrocﬁ 99 \%)ago assdlan Bjﬁgde?ﬁ C?? andg(a%g H%(L stlrnng
MRS Sf%s%éndrﬂéﬁ?ﬁ%‘@iﬂ nipRen ﬂﬁéhf?ﬁ W%‘f"éeswﬁagsua?ﬂqgﬁ%}%bf%ugm
gwarafiy tg BrGLeaérlaywenty mingteweriod nhe madure vess stited gifgP Ehfor ten minutes and was
sﬁlﬁé@@rﬁl@&ddk@grb&ual@ttd obre@mparire £Jl‘l&tddﬂ§ﬁ]éﬁrgﬁi Anamhitlir€was vacuum

fi Perre%%rwgﬁ ééll% ahé‘Qa v@gr{g@ ﬁllrolugh tﬁehfﬁer%rub {;VEh' t@gpomo?fstdf'&ﬁyl ;Jgﬁte (800 mL

10
SO AP TSP PR PP AT LA B R © O @ ook
re$iduss dheeglduervas ﬁ@o'qummw@mstmneﬁ%errﬁ\éolld aipeipigteg@ndgvas removed
b$ ejaaunertitetbnamiek fitlae welé @hteotraambdeane.cghaseurava sffavbaivetige-brown
sxwdua g§ %yg@a @éi tREIHEAM FooP AEH ddiuRI 268N REEL( 3N TbalittigNd

su enS|on was swwle ?nd (facuum fi Itareg fo a#\@ds a gﬁdvﬁsghdqy ?5) Qﬂ?é’eggng g(§ld w?js

um su

dﬁf"g@%ﬂ peling 6°eé?f“f'ﬂfr°de’ £REap P"l”l 55 'Bb?f’ﬂi’ﬂ‘iﬂ'i’&'“’él% h°§ ap{ {ag, prange solution
wehliowddeseolde foor(l tep@Surg pver thiFNNRUt¢s] GolRipEecipiERd:|asd thejflagk w3
sbdiad wiiing s@red 3t 4(°8 ovedtidht. TRe F&irtaeladstveduum diered GnddaictioR dled tobifford
tr%zlge(c% mpolind %sﬁan . whn% "Qud (4169 'WBs& J@S& c%@nem Bhkchh of dofd iSolated in

a(s il r)ngPr@bfrqn] cher éxpenments {21. ?o‘tal mass) to glve a c)omm]ed sgﬂ%

1-t hTr@ﬁ@mt@eQ SQBT wgﬁrfpr@prﬁgrzblrvap vaﬂ,tbepsgpfi (393§ @btaingg frgm the following
egderiméntng M xture of thieno[3,2-c]pyr idine (1 Qg) in
anhysl; JAshE of ﬁélrﬁalmé%fn@blﬂe@uﬂ 1E9&oB )k pRdin-240prépenone (31.35 g) in glacial

ORI i iR D peotl 8 v

was cool ed to -78 OC fol | owesh by the subsequent
addition of a solution of

L/ - met hoxy- L/ - met hyl - propi onam de (0 97 g) in
anhydrous tetrahydrofuran ( 10 nL) The cold bath was
renoved and the reaction mxture was allowed to warm
gradual ly to roomtenperature The m xture was stirred
over ni ght (14 hour s) The mxture was treat ed W|th

T T 1 o o AP~ o
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extract was washed with brine solution (100 nL) The

organi ¢ phase was dried over anhydrous potassium
w@a0BosaPe and was concentrated under reduced PCEEBR007002994

reconstituted in chloroform and concentrated again

under reduced pressure to afford the orange-brown

semsolid (1 17 g) The semsolid was purified by flash

f; g%& vgtﬂ d@'ﬂ rQJgﬁtar%%%EUW odke uﬂ&r Fﬁ(x‘og’“ﬁ‘ 091e>ﬁ~03rh&thr€s3\~e¢@éohhgﬂed and

hﬁ%at% %‘/: ﬁ)él Crg ' \é\%%%ng?d an t(e re% |ar{ ?(tHre w?s aIIowed to cool
a@h#ic & momaen pe'ﬁtur?fover"r'% tThe ﬁsdedﬁﬁﬂoau"m%'ﬂgwﬁﬁ oLkl ?te‘b‘ae@“bmo gofa
44 gil @ferpedogtt plessBiteaT el resgiueradsaiisbaved i @ludGpnd wesorattdioabout 70 g. A

s&r&\@ lsrﬁ&lﬁ)‘fjacja% BY FROK ALk QBthO EvapdRE RRVdisddived hkAehd B Svaporated to

a?u? gp)% F | f\Ig]Rlégh the r?’]sldl.le thus obtatned sﬂll fagmf_ﬁcetlcrag% 8 or, 1t wa jlssolved
in amet@rﬂtalf goémL)]amﬁlIp\mdﬁ%stang\agw tﬁlﬁpe{ él\ftﬂ@ ays no pre0|p ate had
fermerh eb theototutimwiaé eve borateguingspesduced Rressyrein 2 R CClestiel & hsTesultipgned was
d@ddivel RlaBdtonkid (MR uNVIBS MDA Giewkd\td doll troom temperature. A small amount of

p‘e%npé eﬁ?ag’fo i@%’ HP\IT&QX(LIIet{téh an@w%k&ii'v@@f QQ’QJ’IIQH%T & aéélto)ﬁrﬁeh Upon
‘A

flttrfﬂil(lf\ i ﬂ']’ﬂgeoa szIg é)[ﬁCLPI # grorg%lé motZer liquor. The precipitate was collected and

vreghted yith agen'(a@;arp@lptchetﬁrytflle YRoA drzlng,lp)a G%MVﬁwgqun 1. 0§ g of material was

oBaihel Thesbidthys opaite@ses wisigtbspt?al Bl balinpasiostrie2prg)de, aderdrying

t&coﬂstéﬂt QeiGH a (/z?teQn Wea at EH &, (he 88l {808 g)/E% FRihy DS mENAFddk-2.0h)-2H-
an d @ﬁ.e Ez rldmnl trogen gas The degassing and

ﬁ% Trash’Was repeated twice To the m xture were

add eahed:pralﬂrpeg ?bf aand-ﬁ@Q pgitfﬂeﬁﬁeéﬁw??ﬁqu ﬁhacetomtrlle to 500 mL total volume.

Tiheedsbemsiorore hested avdr asteamuipath(td bojlingl Mdsl ahihe paiid digsaleeddmieizetition, but

sorde gart@)iateskemalned uldissdvadil priaarrielr@ioeqy nbtabe firaice Mee ({Riteollected

ngthe 2 pﬂ{eﬁ‘?égﬂ r&ﬂ]l)f y#eHIQ&’ 3 \grﬁte (;olla- areﬁgitate ammmre Qhs éd&em%OOQfT‘Ld/olume

Tma {llVaéeg\I%a:ﬁ rblalgg ovtem,séeé'lm%ﬁlwa nti all ﬁg%s g ssol ads Srbe Sf’aéi(swas {elmoved IProm the steam
bigth gurtfe migfera sergop!sd qr%?ﬂﬁ'@too@"ti%ﬁeraéﬂet R ifese %"iﬂ?ﬁ%‘v“ (Pef-P Byrs A
whitSsolid ferineld Bonveéaiiticd tovar thetdimandB@is E11gadad b eaguum fitigtiando zdiad the title

Q uﬁ&‘ﬁ%‘%&ﬂh&?‘s@ﬁd ¥Ya.85 hkﬁﬂMl@(@@Mﬁi kpct)@ olop@M=b @ MREHABYS @, J=5.7

P-QJ d%g ye[orbl 1H—§|']7GB4|!1 Gqét\’\@a %@%QM#‘%%Q' }-QF)?P%;H)

A JTWZpW Vo836 WP 2%\5‘&"3@(—:38?58% VR (4B %

(Ar&) hizi3ex (MtEs wer e conbi ned and concentrated under

reduced pressure to give a dark residue The residue

was, di ssol ved in dichloronmethane (200 nL) A solid

pre kgltated and was renoved by vacuumfiltration The
te was concentrated under reduced pressure to

orange- brown solid (20 g) The solid was

th roomtenperature acetonitple (200 nL) and

th sul\ti ng suspension was sw rled and vacuum

i ed to afford a yellow solid (9 1 g) This second

Naoli'd was dissolved in boiling acetonitrile over a

ngorlnﬁ \path mﬁ&gﬂl me@bl?,tgid%nz ;?ﬁ Jng"?azQ thyi)th%ng[z Sﬂ]ﬁyr‘?‘fuﬁn ge

i on “was over
Lhi 1 TYSTRRAEPESMASHPGEPEE 17 BB EMPERED PR PY Be9E Gureuien
e & aP@d) SynthdsisadPid 935t 1887 Eraalich &t a0 R08%) erNrdghemTA§E!5): 4972-4982).
preci pitate was vacuumfiltered and suction dried to

if |OLZC§ 6 R&r&d%h‘?u 91 ﬂm@tﬁylé}ﬁ-am‘irfe Wgéllstl@n ot 9\'1 ﬁjené 5 80

ed w
oo s, &S N e S Bt ORE gl 0 e . 22
f("QQl Aia fesarpip AP0 rrketRldene wep hgpigdte 415 B NBITI A% BIRTK f2PTtR gemove water.
Afendtionrs dhesedciiodl waa®olfdio tde@tenpenatoien &t redction washgiacsdbn atotérg
e%gpoga)or Ql@t'a@brﬂt@ qleﬁor USR8, Whéh veRkbd DMbWIdiq @K @SILT 1TBIY, wiied Wi iu€¥a Svithout
of 3-di met hyl ani no-2-nethyl -3sth ieno[ 3, 2-c] pyr
i di n-2-yl-propenone (31 35 g) in glacial acetic acid
(500 nm.) and (6-nethyl-pyr idin-2-yl)-hydraz ine (15
67 g) in glacial acetic acid (200 nL) werepurged with
dry nitrogen and heated to 90 C under nitrogen gas The
two m xtures were conbi ned and heated to 95C for 15
m nut es Heat| ng was di scontl nued and the reaction

a o
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and stir at roomtenperature overni ght The crude

reacti on m xture was concentrated to about 100 g of a
waela00k/0¢i1b8 under reduced pressure The resi due WaST/IB2007/002994

di ssol ved in toluene and evaporated to about 70 g A

strong snell of acetic acid was evident, so the

evaporate was di ssol ved in tol uene and evaporated to

f%g?r manl%uq ti mI nﬁ(ts ep )—f?h H(g@%% ?QL%F%%EQM%J ﬁbﬂf’s 42 (6 H s), 3.73 (1
Hif. <51 %dSP 0l %ééthﬁ 7187 é‘“( BH0™r .) and al | oned t o
stand at roomtenperature After 2 5 days, no

Sp&C t[ﬂi,ztlﬁh&hch@detl-fyW-Eﬁ'&)dcarWyl@ﬁﬁ@%@ﬁ%y&mﬁmh@lﬁdld

& dogR Uk L

H*H%\g\e/asée?g’rbggo 'IBEt%§| nwﬁ%depgﬁlgt r|3l en%abso%t 280 mH )u araN2
atriobrivre d THegeagiivn wag @Olpd)ferﬁpf%ﬂﬂﬁ@r"a’ﬂﬁ“éf%d Withedn|intesiabfigTorpster-
EpyIRGIbPloinateq7 iad sb.8 mARIgwastateh drpdsetedping e @tkrrantein pueet o or

b\@M R sac Smlréac@mm&ﬁora@ ﬁrn@csgt 2 {1b g@?rHMH thE bt WaldiNed Ad the
at e r W hg
r?aat 88/?5 %\rgﬂ& Véag‘l'l fcé r%omqenpperagjrep lUF Pgean ice gat he%t sh C¥ ethtylhphosphlte

até 'was ¢co

(‘sOrFH‘F'-I SO BRI 20 PR B IPEIPT Y8 als.ws%ma&ag%tfa%j”ﬁ"ﬂf°é°°sve'wat“'e and
waagitredavervign., THE20l(Ebt wps cfmovrgioe p rotary exererapb t T@lueredvay prged and
esé%riatgd bkt Q&a@br&@rd THéEXSIudnE b flibrodn@ Svabdratidh *5eldhdilcarried out a second
tb0| ling acetonitrile to provide, after dryi ng to

const ant wei ght in a vacuum oven [1 ﬁ

( 8 Q@eéﬁsulmg[trwkmh% wag Pf”éEdrPéf%%mn cgvmatography (Biotag onzon system
3P IrcoRegiByp-cRIHPIY 04925 EtOBC/ReKgne pYer § e Iolguethampeld aidi0Ppe EtOAC).
Thé@sica fridtire e cdmineg amitanc8nt@2d @ ghat Tzt spkie bews@pended

in acetonitrile to 500 ml _ total volume The suspension
S\é\%ﬁii 5’%%&% X\égrgdme %eenzag]ng?r%@ S{eg b{%?lj l |6|:1] g mm;lj tWa? &Tswe% in 100 mL
GHefimi T\‘\ééhf??rﬁ‘d?ké'é%l“@%@e‘éﬁ'ﬂ‘ %'Héwﬁ@nmaﬂ '%iy"%taffm%"éﬁ yrfer Nz

afrﬁogpghgf%t fr%qlas];hﬁs gdal:tﬁa{eé"gr% pGr@éc‘ vk hiesheh Nrithidn &) knidritd (€L, 369
n}&w was ad?cpcf t? hx reXctlgn sq 3&/ ?hevwggéﬁ)g te?j%e#aﬂrem‘ag ﬁglmhﬁé’?jta??round 40 °C.

P\ﬁggb(wbﬁ r@.dNefﬁ/aélFed th% {eécg?ﬂ vl?aplﬁcea Hta‘mace g?th to §‘Eﬂtrf)l a@ tem perature The
rebcts whs/aiolvefitregrfdually karmdsropreisppesaiure baiie heliingde 4PaAPYsaicht The
r&ddibn me%d(tb U0 & 108 heuds) thertkoaibdtdl thain lteynpe@tufeO DA reaction contents were
p‘i) #E gﬂﬁac‘laflgg be%r(e‘? %taﬂm? 5&6% oﬂ%g 26(9& @4 6Hmﬁjﬁt§ of%mmg

' |tes forrmed fromsolution over that time and
opreyyed dihe eettiotiwasytined vigqierst fof 2 Py Mingtes. tTee epdtion vrstiffeed@ang thesolid
w&ﬁ)rﬁééumwl casl;@xnirilg solid (24 85 g), 1H NI\/R ( 400 I\/Hz

rszl?Qas %Efgd t[gns%rredigz ﬁepa%Qong_rEéa n{_a;é Iay7rsgv2re eparated The

ogavlc layer \@as:gxt(qcted ipte Ng-IQL@xmq_rH)) The ag@on(sd-lc 3yegway V‘ﬂ?hed 1V|ttb20 mL
CH58., And(calrefull-t@bifkd kit coﬂdeht;atea NB@I—( ahtil aJoH B Sok® wad lerched TAGproduct

v{@%ﬁ;&s@dmt%cﬁg((%\ﬁﬂhe Er)gamc I;fyer ﬁ%neg’%e& ﬁlﬂe? %Mélrt,ﬁ concentrated to an

ordnge- dineHatvplidoiyd fodh brarde yolij.- 'Ehe crude material was purified by column chromatography
ﬁ'bt%éﬁ-@ﬁz%h sy'ét'ebﬁl b B'ls%@id%e@éoﬁhﬁ)éﬁuﬂﬁ)\’aﬁbﬁmth TWMQBH% SHEVIRYEY%

%?%@e%ﬁsa J e R o, BRI B DR R o 1 o
J195. 943 1.8 H, @rénél i GHze 81841 H 99853 H2) Sie d' eRehr-2 89 91?’§)(1 H,
A 9 Rk Q8B MHSt L OROFORM-d) § ppm 7.40 (1 H, d, J=5.5 Hz), 7.74 (2 H, m), 8.52 (1 H, d,
25 9 DR QIMSRER] ) Rogphen- 2-yl met hyl ene-ami ne. A
so ut| on of thiophene-2- carboxal dehyde (7 5 m _, 82 3

Al fa Aesar), am noacetal dehyde di net hyl acet
Sces) "8 hippol2.3 slpwridifrtsyiboraie apidigibydrogen phospfiste ™ tres qﬁ@ﬂ@ﬁ'wﬁ%’ with
an @&trettharmonielel ca@tainiug theg mateelieam- Birdir (k- 12 9. 3PS oy wawyasuated and then
water After 3 hours, the reaction was cooled to room
tenperature The reaction was3gl aced on a rotary
evaporator to evaporate the toluene, which yielded a
brown |iquid (about 17 3 g), which was used
W t houtfurther manipulation in the next step 1H NMR
(400 MHz, CHLOROFORMd) d ppm 3 42 (6 H, s), 3 73 (1
H d, J=5 3 Hz), 465 (1 H t , J=53 Hz), 7 07-7 41
(3 H m Step ii.

- I L
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di methyl ester. To the oil obtained in Step i (16 3 ¢
, 82 3 mmol) was added 60 ml _ THF under a N2
w@eossswhes e The reaction was cooled to -10 C (RMIDHE20€CE)02994
and fitted with an internal thernoneter Ethyl
chloroformate (7 9 mM _, 82 3 nmmol) was added dropw se
keeping the internal tenperature at or below -9 5 C
e.react| 0]
oS! RGP, THL TR by bty B P ey
ided mmtymhvm (radrexdne i) el a4umme!) Was addedzprer i1 miniges: Wh"a@a'ata'"'"g f“e
if@d te pdrdture 4t Bmtohyds *p e plaktior whs slifed &t ad.to -4B0C Tor MaTdihgtes.

%&ro@ﬁ ggge anr mﬁ&b @@d%e@énld %‘é@gbllrtg(baﬂ rr%\v@ll lT}‘ne Wadtibd was

<7 PERT G500 EROVEE O P BERPY? iabl AT T SFTepTe aeir
werel g alﬁme\vae@wa%u@ep oA PrACIRIEE: aﬁe el iR wppiguSy for 15 minutes.
A yeloweblie wasiabildcied by fitratbnenngipowith tEisa (alvas 5@ hig e Tide B @liteowdery
sBlidIEEY) dAdE)r'oﬂrﬁatJ Vi bASH didriBiGvat Wasedd with SOVAL Wdtdr taEuSate 3.16 g of a pale

p%kl S(%llg : &)g\,op?és gf a{érgl] ar& A g%ﬁet agggtFrp'lh%d t(y?bé%&%%ﬁa HQNM%&QR)O MHz,
@TW%M@ éZ/férH 4 Jco W%ﬂﬂ LimeS tHAH. hdTod Hat: 9104 o

Et OAc) The desired fractions were conbi ned and
s%&ﬂﬁ Qn&ﬂhé\hﬁﬂ’ (6-RetBfINRidiR3-yAB HGyREol B ylithiedf2,3-8)pyRidMe Oinla 250 mL three

nle?k%E éva%addecJ tr@ﬁ] rL éet%an%% Xr{ <:I agllj Qﬁ'[eth;ﬂ}?s H%W? E;Jné}k 2 (/Il; % &1 -yl

Pt FHe MR OHBERFPASICTER PR P S BT Sep
(Zemienssiumdnuids (Af e@)nretassitTerhatphet Ebasi (Fedio) INDO Bk Fipreffn & peflask
wkb 6vablaf8 Kithiacuemacdiaitged wigimdroganigge d o Wistwas aided RgeEppf) (Strem,

DTJﬁFoFBH' 1“&’@ cﬂdhé/r)ylpGJ%LrWth%c&é]Qal|£ﬂrum @RRNEBRLDan B AGEERg) £hd dppf

Ili;ﬁi\g h{trgm n1 e‘l dblsgglghgny d)thathf%erﬁ)cﬁtﬂg rqg)tbaﬁ :a%_{g)t Mrrrﬁ_) Vﬁg reaction was
ngelefidel50- 111 EC IPERRToHS Hienirslep 1o ARoBeTRS RS BB eBpvas Gombined it
ne0nbirorh artotner rézgtippevhiat waseunlinasimieaninnen Twas:detehdioemdaterigl was
i @Aalgh ¥ pate mnmmg.rgam E@RP@baL 150 L Gﬁ@ﬂ’lt&tehf&&f:dnﬁ@tritéﬂ to
diyges% gn 8%% Oz{gglgltor ?da(r:rerg&ntuls % d‘ﬁ@ecd vjﬂtﬁ 6F1 2 aﬁé)theélsglloqg;sfﬂ@ed rc])ff
TR Rt e ST PO s B e T A Tl e
rotiad By fitiéringthaud agiliesfoel rivg elting WIDRP % ROAhT PP (ﬁP‘t“ B0 G dotahf The
fifabtﬁhﬁ@m(ﬂb&ﬂ?&a\g@L‘bluﬁlﬂl&atbﬁﬁ@deﬂ O IS matieiial (o@Cbukel @e InQe) These were
ct)%nt@teg %Wryﬁ@s@ E’Jp%el}—hﬁ\ern%%trﬁa%ﬂalmntﬁﬂaﬂe& ﬁlfh@i‘dzo&bﬂéja /A8 solid was
I ef:tfzf tg ra%sﬂwte?l rate as concen raf%d gnd)ghqu O%JratlopgaSQ%@FQ@to glve 83 mg.

IR B ot
vtk the aot ed Abait 6-10 mNofHEMH (&2x dddehtb Yhe Fhteriah yhicowes hpiGid to kpjling.
MRS aWRE O R Slerdl ab dieddived- it (lidderfdvda fidheaREt@hddIbwedBBstdntii £Bkige solid

thentbegﬁ-:ﬁ %%%E E|¥a(eat1§g meEf Iugrje wgrte 'chaﬁteoDJ# aQJ th%g@cﬁtatgwwﬁsed with a

léa”&ﬂ“'aﬁf’ﬁoﬁ Efg)gg/ é’ Fe g)ltﬁ? Yw/%dﬁ{l%cjrté?e % gﬁgum ?ve\'\ ?vgpn&gt)go prO\)lde 550
ragD7i @ bgiderselide tH NNR @00 \hiza@igrel) dpam 9941 Hoo BiSe{ 1fH. /=6 Han7.62-7.69 (3
mh@ﬁge(ﬂohudﬁ@zz) G2 ¢er, pL=@I6iHR), 7,083 prﬂ.azgﬂ Zﬁﬁ(m}mlsumg (3H,

oQl[ [ e~Horizon system 1 g | sco
Eeh‘ﬁd&o‘gg%' @0@% E&%{ ?%b?at e wth 100% heptane, elute
45% Et OAc/ heptane) A white solid was isolated (4
2 /g 1H NWMR (400 MHz, DVMBO-db) d ppm 7 56 ( 1 H, dd,

JA6. B N8 Hz), 786 (1 H dd, J=5 5, 10 Hz), 8 10 (1
H d, Hz), 8 46 (1 H d, J-55 Hz), 9 25 ( 1 H,
s) 400 MHz, CHLOROFORMid) d ppm 7 40 (1 H, d,

Hz), 774 (2 H mM, 852 ( 1H d J=55 Hz), 9
) (1 H s) M5 (APCI, M+l ) 136 O Step iv.

Thi eno[ 2, 3-c] pyri di n-2-yl boronic acid trihydrogen

phosphate. A three neck flaskzfitted with an interna

t hermonmeter containing the material fromStep in (4 12

g, 30 5 mmol) was evacuated and thenfilled with

ni trogen atnosphere THF (50 nlL) was added and the

solution cooled to -44 C (CH3 CN dry
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ice) n-Butyllithium( 1 6Mhexane, 2 1 nL, 34 mol)
was added over 10 m nutes, while maintaining the
WO paos/omabs t enper at ure at or bel ow -35 0C The rPReET1B2007/002994
was stirred at -33 to -45 0C for 75 m nutes
Tpi sopropyl borate (8 4 nL, 36 6 nMmvl) was added and
the cooling bath renoved The reaction was stirred for

Eganmerﬁ![% u "2—6\%@ %Jﬁggﬁﬁ}ﬂ? W §4 @& {eQat(ygéc@c%UﬁﬁHﬁyraz%léylmnﬁ?%

cj{%rtldéqe IlrbaS%?P f”f- Hwéee nﬁck gasb ngsch ?dt 3‘{’%0“%‘83"#" n{c ao% E \%amthy pyridin-2-
yi52, 1B, B-Ettahyiiigoyclyprstapyrzelr3- v!t@term 38 8. edicamghe|syiliesiEidisdsreibed in
ecdplesscétetiviye hitérarfainiEgampler12resepig 200 §)hpolab<@Aciiugrab out 960
pggs)smr% ‘Bhogfir%é'trq)gs@ﬁ Mé)‘irﬁS H@%%ﬂy 'ﬁl@ |flésd wgsgevgoZatga under reduced

@ESBW%%T% lpurgééi wmﬁ‘nl[r%;erégai h‘?o gtﬁ@ a% ad@ed P\é\a dpﬁﬁ gﬁ D\g%lgap 50

bisEBRrsYIROsRYRe)EFPegTelRgadiup Mg %’Weﬁ?"eoegfué’}' Oﬂl%i a[’ﬂ/dppf "ga"d (Strem,
19 paisgtinherlylpbksbrano Bdr oo 2( 2400 andhater (OET FANCDe rejctieh wap heated §780-111

of fbr 35 hddes addtBenodi)to rodm Bmpdratdre. H; he SdactioB méterdal Was Jittedd trilqugh a pad of
C‘gltte nnZln%_!ﬁl% Eto%\c }a&pm‘t 2§0 nll_l) Tﬁg Etékt.efmra% was gonée%frﬂ&nttg]yrl/negs on a rotary

e Y ki S s o e . s
firite wes oqesenirafell gk rotar svarerdlerdo & PIrdIresidvahatwes ey £osNand
séniatdd. 4a tamédny/jo 520 d) rasmeillebtyd bypiyration. The filtrate was concentrated to dryness and
pbrﬂécﬂ)y%olyrhr) &%H‘a@é’rggﬁ; @lo‘tage M&rlzﬁﬁspsﬁém (g Rr-?woglx ol €¥pTRY

E;gtdﬁgptan‘a %}en %o%jggﬁ% Et gD;/:g 6«8 o) eﬁé%gﬂpg(ﬁ mg ‘of 3‘3% Fcp T'héla Ig?the

I um I
sqid a5 okS PR BHBEPRATENE ”i?%g’iﬂbab("é TR
fithred Xamn elloWkreto £dobts keomiesnperatare L Sdlie chatgjial bpaan to pretinitate. aAfigr standing
ol HEA rdbhntdin pBiatic @REIdthERIGUoONet d Heanib Bff £hd €He GenfAch(ch AGteippigs

rigs‘gg gv rg srTQh MU? opn{oﬂi EtOLI 'Tpé s‘o(.&iba%ﬁé&}{rl zpﬁoé pg}:uum oven for 1.5 hours to

errocene I um ( di chl or omet hane adduct,
p@g@p 49yp omllddpbf\lMﬁ(ﬁ)ng(C@p Xppm §.05 (151, ), 8.45 (1H, d, J= 5.7 Hz), 7.70
(1156 9k phenyt ghesplv=isnoyf vt @eenes 7.242, 1y (1 andsved ie, 7(18(1H, d,
196 %)2 Ehe,, (?@%g‘%‘? LB I-hﬁ?tZQQBtl—ps B8k Tapkl Me1)f285 1. ZnpPras-146 °c.
hour's t en cool ed to room tenperature The reactl on was
conbined with material from anot her reacti on whi ch was

Ekatibld 12. A [HinBth}1 21 6-MBAIBHidih 261 BH- Md&ol‘oeéyl]fhlldaa3 @@fp@ii dirgl Trifluoro-
n@ﬁ%&gdl r‘i%fc%q nﬁ;@%l%&n]e%ﬁﬁ?m ?fyl) g@ Hr:gzgl 3r)JI &?e'r ﬁg 6 W 1t1 ‘hm moL)

PefPsHES b@ﬁte.‘%ﬁ&r%ﬁ%%r R T ] S nta 2
cuirat 682w LAMTPDEr oslsited nt9hens B9 T viee8ropy gcBe SRS Lrpg water
(Bl the fdabtiofi MixErewasseq@NC@YHubjedtegicl \Gruua felioweaiby purging with nitrogen.
Tﬁ|¥@&or5;ﬁgtgé fott Protd opﬁv@ﬁ#esr @§(lri9ﬁéﬁyl%@hﬁé)b§ﬂ&ildmt @ﬁlbr@le (AVHYS6 27

ilterin i
n'ior) ]{.NES ad l\eﬁ%rﬁ tt}géq.ﬁc EF /aﬁexa%q C Agér 2 h&gst e ﬁ’?_ nthxtl]J ; wals allowed
tq qoacfhea%ewsf'eyﬁﬁ ¥ éepéfa1eﬁ ey t@"e?fg%wgeff“iaf fterad i°<59ﬁ"°y? B4y éaéa'yst
résinge. |Toe srgaic layertves washed(vath watgri$teml ) ofte ofgapiuinye) waplsdmetedwing M
%qm@ﬁm brtvRebr (100 By OR655 (BEf) akdde?d | gTde 4d0RLLS Be BRERE balthe
FJ? gs c%rgzr @Fa%? to%n‘iche #rg %leﬁngue%e V\*Hetagueaglla{ygr WA fitered. The aqueous

b R R R T N i TESE It ves
fieinegl, Washestwitb waer@echdriad ByiPHENI @I F"y’“@féétP pieaR4de Sddet of |a|V%'§W tdie
T8Ssoliwdsalutibd inefueneqZadiniLn Gtle sung wesiidafell ®®S t e fikeed. Tihetfilrate was
cErQ@ntrQl@(E ernb RkiaARY biuredkDoitdne @ibo EL)Q‘E WRfeg 1hd 8@ whDwadk@ with

torlme{\e (:;15 al,) The ca%FnNa\é@r’?ed Igg&ﬁhﬁéjalrtﬂo@f? ‘t Iﬁgﬂ/g 1%?@:5@) lr(lcr&{] Foglﬁzt

and H]el18€v€ #2g meipedreh 5&“% Sy wEra ] SEPRY 'pRG AR 1D T“e combined
spideeérpsitraaden TA SRRt the §lugy typsshegled (e 82| & byt the golig fIifl ngj Albgo into
sbiltRn. PP & GoPint }aiagaddesant tha i) habttdto 83 TTaGiVe sdamxsslttionf The edidion
Et OH The precipitate was drigd in a 50 C vacuum oven-
overni ght to provide 550 ng of a beige solid 1H NWR

(400 MHz, CDCI3) d ppm9 09 ( 1 H, s), 8 50 ( 1 H d,
J=57 Hz), 7 62-7 69 (3 H nm, 739 (1Hd J=7 99
Hz), 727 ( 1 H d, J=06 Hz), 704 ( 1 H d, J=714
Hz), 2 25 (3 H s), 2 19 (3 H s) M5 (APCl, M+l ) 307

nmp 124 -125 OCExanpl e 13.
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yl)-2,4,5,6-tetrahydro-cycl opent apyrazol -3-yl ester (
1 33 g, which may be synt hesi zed as described in

we@sphaId, Step iv), the material from EExanpP@I/1B2007/002994

Step iv (2 00 g), potassiumfluoride ( 1 11 g),
pot assi um phosphate tribasic (2 44 g) in 45 nL di oxane
The flask was evacuated under reduced pressure and and

WRHLIG, twioho raw q%sfatu@aﬁa “Eodr. hﬁésmﬁm@meed R Gk ke RBS Washed
vﬁtﬁ&’f«?@k} anl ihﬁeec]a v{a dr] ytajt 50 {Igl 091dur |9e ‘P&% B? of the de5|dea Brg?L:ct.

am Por 6nethane a

280 ng)) and dppf hgand (Strem 1,1'-bis(d

i phenyl phosph i no) f er BOteaAEAL PAAMRE and water (0 10

M) Ahes KirR@ldséd) heva®s hBRBE@Gedchbe8 Ortrk altlsed &g f Oipingetal. (2002) Mol.

FIAQMEC%J éc?bg stzhs%%chné c%ﬁpéu " ngmg@.,t tﬁ%@&ﬁeﬁ ﬁ;a%pw@erg @a&; ds%ows

materi a ere Cel'i nsi n
TR %aatsa*eyfphz@@mﬁﬁﬂv'*r%%d ErBa T prempayangls Cmat
Naten@entrated to dryness on a rotary evaporator The

I €S Ubdtier€h R HKPESS BH @Ielemmﬁnwwmuheamgcn dak2Ddrand t he

solig Z&Jep'détéu?roeﬂ m%fn(, Jaﬁbp#gcg 1131-55 L6 82 498 .20 ook

C 0 nc e nt r resi

t hat WRighdragieteg fodh MAne! i1 @% dN‘"&‘H é“%%h?s&éff’%ﬁae%“ ?fﬁ Hs%cte\‘sd“f“‘ed
(0 5@ Bgdulowins exnodshingot A d-Stynchtion seaagrco@mTp acidsiH'? VBT )efused ot the
CoONCrrhiRls @O ttethicHe\RESer@B dspu 4 gragBhclbyctds Ohvididgen). The cells were

C hrogat, Q%rbg%}éatﬁo@atq °égﬁ1e'3‘9£té %é%@erﬁr)f@fe@é{ho éo% x% 1M RAGtEsX and the

Et m%ulpﬂ%aﬁ{agtﬁgshe% t8 aﬁ? renfcp UgB%‘f Cj[luttag-tfd Ee har?se4 Fa ?0\& AFHersham
300 PRigsciefsey)qauiliggier Wity 19e MM Es- i RH & é‘|bvft9r <(°0ta'5'2$)3°§)’"Wé 10%
conbgiyred, andirdd, R atvedihisthreitel (A0 @td ché PrteadetirBititor beateedE DI 8-free
boi | !aBIQuper 5b bk @6&1@) TROG IR WaWREhek QitreDdlumb Qoldnt2@ B 50 mM Tris HCI pH

t enpg 6 con alnm I\ﬂVa%?ti & JA) 8§cerop§gn%'ltl'%ncp<§n% (F\’l:]opeageam %Ité Sr’ﬁ&ete

st andi hg overni
| i quB? ¢+ fae'etcPéb%PHf“écT hwumawas et'“l’i‘“é’ Ry HFT?{;“H%‘P'E&? it reduced
was glitaied. Matthnsavessrrallebteciand dintyzed fvemightdn FotndHT MRHE! bR G qgntining
was ¢hod @derblmsa mAfENaCl, 2 DUMANa Vv @M 4-@&mihodthy HoereSes tilnylfiuoride. HCI
pr OVEA‘égsvé oé a solid 1H NMR (400 MHz, CDCI 3)

90 Hz) 7 70 (1
H' o-Casgin Sz, ﬁzﬁf’32>+f"@ﬁe ip(fpi? %'"%“58f<%w 7 38 ( 1
H ACOIJATP c@nthibzs) 10 i cB& ATPL(frdn a ¢ mI) stock irpBuFipr). | 7 15 (1

OC Erotz%rﬁ ?Eﬁ :;ffi?ﬁu? ﬁA{ﬁhﬁeﬁH%%)A%gélln%#fg@lgé T46

2-[ 41 m’eqfﬁgﬂlm'\QH%FE;Srmth@I pyridin-2-yl)2H pyrazol o-3-yl ]t
h| enmﬁof%-mzﬂld@yrl di ne. Tpfl uoronet hanesul fonic acid
( thyl -py pdin-2-yl)-2H pyrazol - 3-vyl
lfé%g”\?cne 4 mmolL), potassium carbonate (39 4 g,
285 piyI M dd't2'°m't%> 5,5-Tetranethyl-[1 , 3, 2]d
i oxaborol an-2-yl)-th ieno[3,2- f ypdine (31 2 g, 120
8% were slurried in toluene (300 nL), isopropyl
8P 8RBPY (1 PA) (75 nL) and water (75 nL) The reaction
i xt 0REs weldite defiearptaed Milipors HMPRCHAEPOL 88 W AssauPHfEias 4ddesdelreach
vm( A@U A Iag:ow AT nild it AR@EBUfidrthed 10RIST & RRRMAdtIETlof b @aseh staak alhen

8%? il] o%/ campo rgetzflnglteét%& WS% &)8“9%8@ d’lt gl%% plgtlé Aﬁdmh( H%I) ls)added
Feihe teP?ﬂﬁ“ 'mt%“eﬁ L té%iadf"&m?sm%»@w Ba digtionef Jres‘\LFﬁ@mfe'” (2nM final) in
Ass3 BlifeOwithi9i 08% BEA (Bawise SerdmoMiiching. OF he @adtionTih eixedffarefovisutds ayreqm

tmﬁ)(éraﬁj%pﬁﬁ &Hef BontirkBdol 126 mPtEAR Hobm Iteat‘)@ﬁtur‘é/a&efréa]cﬁoﬁ is@én tBpped with
the q?? |oa op 1 0? Ellgf |g¢=ta ct:o%| ?'%Bcérﬁs?chl%ﬁz?cetlcqu °h9%'§éa‘§ is tr?e%% ub%&? for at least

ERYHED G (e SRS RSP MRS e BiPugh el Ty wels ae
Carbon (0 5 g) and celite (93Qg) were added to the
aqueous and the solution was concentrated to renove

the residual toluene The aqueous |ayer was filtered

The aqueous was nmade basic (pH = 10) with the addition
of 50% NaOH A yellow solid precipitated The solid was
filtered, washed with water and dried by pulling air
through |t to glve 24 1g (69 1% of a yeIIow SO|Id The

~r—e~N — o N
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concentrated The residue was slurried in toluene (100
nm.) and filtered The cake was washed with tol uene (40

workgos/DkmIsake was dried by pulling air throughPCT/IB2007/002994

give 19 2 g (55% of crude product The 19 2 g was
conbined with other simlarly prepared sanples to give
141 7 g The conbined solids were slurried in I PA (500

V\%‘S‘I’)&d %re%I tlrtn%%wtﬁ Edbrpll’ |¥e—

PiRFile S%@S% P’E&‘rdf";’i’ %‘a@%e} 908" tweet“feo 7 Pl o s
midue pgolell b DWaias Traluk esndithtidnaoenten|

MSI OJ) %‘I\ e‘ane

solutio

to roomt

%Bte%ghogns tm:"t{td l;eh)?e and Lﬁedremovmg
st oL g

enperature at

8 d h{éuldfso (hRPvaRbdbid iépotabin Tradid2aderd as Bifledn BEwe e@ranag values that

wW%Sdhtg%w r}\%ﬁ Fnlgné (P ’%or@%‘gpgnrm.n)s :Flmeenuﬁ@é?gf d@@ﬁmg{ dn?@ln ﬁ& reé@te@ﬁthm the

ours tO

PRFELSES CIE AR

tgs ?hat’&mgu%ed% hnggrblga § Lées arﬁgs?ﬁeng%e ﬁ \;;arentheses

itreearwericsdt fevragteiminatione TAe Btapdagidtrrar (§F) s TEF&i’ﬁS?dr?@ wel T4g Standard Error
i ted D Yar dMpeviatidh aivineid@ the 2002 of 0&erbBaté®)(‘The conpounds

named in the specified Exanples were tested as foll ows
for inhibition of ALK-5 autgg@gsphor yl ati

and of the ALK-5 phosphoryla

on activity

ron of a-Casem Materials

Buf fer 50 mvl HEPEQ
TT

MyCl 2, and 1 M

PenH 7 6, wWfeh 10 mM

bT- ALK-5 (mihot ein -

NaCl, 10 mM

(roughly 7 mvstogk) 1A 1
st ock, which tranpsl ateg

35834 F B BT i v

to 2 nMfinal in

0 44 ng/m
s a 20 nM
assay Human

ALK-5 was expressed?in
Bacul ovi rus expr ¢ssi ng

Sf 9% IRt 1.deBY s |
a ALK- BEt17incat i orn

nfected with
sequence

(am no aci ds H14!£
d utat hione S-tr

- BB03J
nsf er d

), 1e8rsed2aP24-8he N
i1se GST sei1s.3a pFast

-termnus to
Bac vect or

(I'nvitrogen) The
4 0C The lysate

cell s
pas cent ri f uceedset1.540, 00d

Wek 3 (TSR 8&BShy

soni cation at
x g for 45

m nutes, and the

super nantahtr=apphzedot o

col um of 4 utathi one $epharmresh-sHast Fl

a l0 n
ow ( Aner sham

Bi osci enses) equifl i brat
buf fer containing 300 M NaCl se3f20 gl ycer

ed 3w2t(hr2,1996. 310 Tpg-

HCl pH 7 6
ol , 1 % NP40,

2 mMM dithiothreit

ol 7(DIT) astdn0feSE061 eaq

e I nhibitor

conpl ete EDTA-fre¢e tabllet per 50 ml (Roche) The col um
was washed with % cd umm vodayresioafs&gf) niyl Tps HClI pH 8

0 containing 150N NaQl, 10 %egmcerol, |2 mM DIT and

one Protease | nhi[bi{r [comgleei-e; BDTAZfreq t abl et per

100 M The colum was gl uted wetiyawash buffer

contai ning 8 nM reduced glutathrone Fractions were

col l ected and di al yzed over nl ght g 20 nmM Tps HCI pH 8

0 confining 10%gly era , 2mMM DTT and 1

M 48K gene fePRﬁé’taﬁW W‘B@é’z@ﬁ@é’ﬁﬁ”fdeﬁweﬁ indfts ap hee fig5) Maliekal et al
($00BBBho) CHefi2goree): 36287-3 2T Theevofasiadsinam¢dSh therepeciftCEOBR)es ivge tested

ag?oqgwslfﬁ? lnﬁlt)ltlogl OFM\dd%m Jleerfent((gék) Fg(emse) repogQ'laEtlvﬁTrPT GF 1 stimulated

cont al ns %nrﬁ%% 1 ce%s WhICE ;re

NGB R T fuPer e ok
tAPSYBERNYasteByifactmad pgdag\rlemgtiRFE) Lciprgse rmﬂ?ﬁcmBUM é’ P'S 1xpfessed
cotstrad is BB bnetd tdigetiSthét plituTatédhe SHrdisignandg fathivdyNaCl 100 mi
WheridssM MgCl 2 10 M of 1 MDTT (dithiothreitol)

¢ NIH-3T3 cells (ATCC CRL-1658)

¢ Dulbecco's Modified Eagle Medium with phenol red (Life Technologies 11965-092)

o Dulbecco's Modified Eagle Medium without phenol red (Life Technologies 21063-029)

¢ Fetal Bovine Serum (Life Technologies SH30071.03)

e Fugene (Roche 1814443)

e Opti-MEM | (Life Technologies 31985-070)
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Assay Method In a 96 well filter-bottomplate

(MI1lipore, #MsSDV N6B 50), 58 nml Assay Buffer is added
wo eooseabs wel | Add 10 ml of Cold ATP m x in ASBEWIB2007/002994

Buffer, then 10 mM of a 1 10 dilution of a-Case in

stock Then add 2 ml of conpound being tested (DVBO) at

a 50X final concentration Hot ATP mx ( 10 ml) is

ad.de@lual @quché?sgea&aﬁg;sem <ﬂ>r§me°gsa§d4@ckzwo h the add: tn i ?gnM

m
f i na‘F‘j”t""i"W’"}@g‘B ég'ﬁ"f"%r?m%m "Wgﬁ%‘g}’y%@&’ 3¢ %gs\]%é&ger um
Al husi MYl AF$pe Plalea ovhiteoTETi (Sorpiigdeadtaf 1 7)5 mi nut es at room
t TPEY BitieRs TiROEC e Plako@oinnyieebtdr 83064145 mi nut es at
roo nBFE feQE glgrgm -EQ %or{n&ﬁﬁﬁ lNQE\stnSW F IhrgcﬂjctSéZ%;\ P(%HL Wa LJ&toF gh@odmg

addi t1on

(tri&Rid? PAtoRPT 'ec'fafaied')"d%ﬁ%°°£§33&2? w%st"igﬁ Y&V RERoR S M)
at | wemdter] hour at 4C, and then the contents of each

vel | Trads@rmiind dréwtiechclolp, S (Rebis @b IMimgrolist e, Firddlidt e40-Bhe

We' | %']BEE EW g%tot rsglgw\;lr# §BI5_M ILch/ethrmeh cbrqgnscﬁgl)ﬁes%pa/ﬁmad

omls blotte
{ erodF g HSACETE L B BRIt TRl B0k RN CRL PSS
Metoagser at ure Add 30 ml of scintillation fluid, and
counthe NIHBTBULEIR apetainta@bd in DabeacodMokiged EBgle Megum with 10% Fetal Bovine

S%ﬁlnnzlnh hé ﬁkﬂo&%&r@l@ﬁtgﬁycmh@ellg %Qph( M) MRy @S tf R, and are split again
OP %%esdear (l:er]s %F%Sé)llt on %ncgy dg%ﬂv foq%ellg wgg %pasgjy aLMan%’na@ bF Monday.

ermned In one or

D@)@ﬁé‘*ftFer'ﬁeWVémTi‘?éC%Uﬁffér of determinations ("n' ) i's

DaepOhbesistar bffekperihdén par ent heses The i ndi vi dual val ues
t hat pige 06 AR NIHIE 3 RBIANA al 7E5H i@ aK fatr@stdtitis@6ing BSriieheters of

g Uvﬁ ﬂ%@lg ﬁﬂﬁb@&%g ﬁgl_iffed %%%r di r@%*etgerof/ ﬁé’\éae';um 10 micrograms/millimeter

et erm nati ons tan Error (SE) 1s reported as
%F’PVCT‘ e St andard Error |s the standard devi ation
heuts post-s paiipe of deternminations ("n") Table 2
B| oI mgmaceahetlﬁxaapdne 2 ALK-5 gene reporter assay nethods
have, heers glﬁl%@tér' ni@skedtiiugt ABe, 3ld 48(rS&@&IteR oBIFuger¥Rilrdckakoo@icroliters

O?éptl(l\%qp@cubate at rgom pr?w %ltﬂ% §|§%U’(§6287 36292) The

oun zﬁ d Exarrpl es were tested
as. T DPHBALIERER® PEIRFT b56h a(55°! &IPSR B G 6 PRt fmerograms o
QVSBR)- td 40¢ miceiiters ptkpbrt er activity in TGFbi stinul at ed

NI H 8 'hed ragére®pti-aem frerh kiepriantg DNASGH §t&B'S thcaat ayro@ipi fiyBure for 15
tg\ug#lg;g (rmurine fibrobl ast) cells, whi ch are

tran tl r ecte
o S e RS utt TS0 B cor
e PPEEE OeRIgrEsoRsTM/ €2t 0 agents that sti mJI ate the

DBnad4 siugpastisiag ofpadehmeny Materials N H 3T3 cells (ATCC
CRL- ﬂr@ ) cell Qé;kehﬁ&m@‘s@fro“m tdRgldcfeli 6sks foagh @telyBIdk &188n¥y b1200,000 cells/mi

r%gx ?cos glgcgﬂeglE @ég%h{&%‘ F%%‘ &ﬁme]‘%e%ﬁ# 19 r%%légr Mlﬂﬁ&&%e&amycm
i Sepames i mst st RTERCL S THL, o gerumosrr
ol ot RGP TpIIsews! SHROT or ml)ours FUEGERSHRoche 1814443)

OPb.i31 MM dostlstait brexpeaaénnol ogi es 31985-070) Dual -3 o

(Lzl;c'té %reagfgdééﬁéan@pﬁe@m&ﬁ’goonega E2940 E2980) ]
nta I
Tech%&%g@ﬁaé r@cr@l&eﬁ Dur%g:oagila ifie E Sgae Melg'uat e()Sml r%aan}s}remlllmeter

CrOFM(COoftrivhgU@ost ar 391 7) 75 centineter Tissue
Cul t timed b adkaitersBelr afi Duligec€as Modified£3PE Mddigm, 10 micrograms/millimeter

Gentamycin, 0.5% Fetal Bovine Serum,
d. Transfer test compounds and controls to assay plates (white, TCT), 20 microliters of 10X stock
for 96-well plates.
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pRL- CW vector (Promega Corporation, Mdison, W,
Product E2261) (pRL is a vector encoding a Renilla

wo eousfoeripg s | uci ferase under the control of a PCT/IB2007/002994

constitutively active cytonegal ovirus (CW) pronoter)
Transformng Gowh Factor 1 - (R&D systens,
M nneapolis, M\, Product 240-B) pSBE4-Luc/BV4 vector

( al SQ AKQ%%O ﬂﬁut&%ﬂrz&%fnte%n}( %ngtrn)i (3\9@250 Eog@é?rminﬁhrﬁb?er éf

TaRPEe Efé"é"hcf&ﬂ?fﬁg” F’?:f@ 8&}“{’3&%@“@% qg?% 5&%%8) Mol
Cell 1(4) 6 11-617) Methods The NIH 3T3 cells are
OEQB 15t asundstistart Buekizaaed' s Modi fi ed Eagle Mediumwith

10% Es%&@dlatéé%lu&%ra&ei and 10 m crograns/ m Gentanycin

Cel |
spl i ? Rgcéog?tl upe I)ﬁ)pw dnels 2 1+ ao Dte‘g%/else ’Slubgtraﬂe wﬁ% D{JQ Gloq.ﬂgferggeeBuff
apeprding iy mageipqtuserp gigpgiored f or assay and mai nt enance on

MondayReDovepsshy plats foalthesncgrapnand eliowdieal to aghfréomderenerafegyfor 10
rinutdd hour s (start of experinment) Plate 1 6 mllion

NI H § }«e |r§t§. Ime:ﬁa rd?n tﬁe Jséagcb%fet AJJ%& ﬁrcrorteréﬁi}ﬁteg Qt%ady Glo Lumferase

trans Ct 1 ONS

BB aTEg | R PR T A e T B PeRO U el pes
aBeinewgte fP0rt iekst 1 QOIPAPPS 1P [eMABRtEE Gent anycin) Day 1, 7

hour & ReaisdntietratdardabpCaXP e $ prae teader usptgmeglé fiheton counting (SPC) mode for

és@&n&t&%h&e @ fitel) Itﬁlfe-tlasgaémlt% hrdrRIBEh-L Ktk gsmturcl fuge
tub e A%er reaéln%q;t rfcgor fxrleﬁ%%%?rase a%IVI? rﬁc%vg 'séa%%% de 49 m%r%Rers of Stop

m cr ol
AP0 FagAnHp £3e8 Wh PRReR Rigiet #d NatPas & ?H‘Fé‘ﬁfﬁ&t"f"&ﬁs é%Wétﬂ”Pe’at“re
Rebd laisston Badkirg Tangranss vith filBRuciqrse. dardaddhelBnifd Iogfergreantyitygifom
fRW-pRL to 400 mcroliters Opti-MEM c Add
Fugene/ Opti - MEM from step "a" to DNAs in step "b"

I ncubate at roomtenperature fo }5 nut.e
Tﬂﬁ aenglawﬁ e@ﬁee?‘ft' ngtraétafﬁtlgn Ftr [ Tﬁe fg%ﬂes\fél € aBaac \ﬁty s%ves as the
493 regyou] {Thg lgyciferage aﬁq@téglgtawomllz%taﬁtggew(fps&y pqu B;égaéh particular
AMAE NI ght at 37 C, 5% CO2 Day 2 , 24 hours post-start
of e*ﬂ%@ééo mmalugg ﬁpégcgte@ﬁh’LbIe‘-\d'b%QﬁBsc'ihQHéﬁ)of b SMMhore 1C, values that

t Efdp%%,gncg % ope ?r r[Hore eg( Tﬁ'e n%ptb%/)gfdﬁgemﬂggﬁgs zl\,{ ngd-ted within the

PfG%‘ﬁfSés( dahe l%wuﬁléalgértﬁhqrodf@d I"He(ﬂe%lpﬁﬁ%lfeﬁ?'ielh? erkipsice the parentheses
vBene hervyee fess. Pheattendere Eirw ($&)is separted apivelit Ere Stankdrd BrroT €1he standard
dbARioMiiGded by therusburek detdrmrati@e{wel | plates This will put

the nunber of cells at 20, 0QQ.s€ells/well Incubate for

5-6 hours at 37 "C__5% CO2 Day 2 . 31 hours post-start

of experi ZLe—tEX%{“ﬁBrepare dose restﬂ%sﬁse pl ates if |needed
e

b Wash pl with 100 microliter$™Mul becco's Mdifi ed
Eagl e Medijum 10 ni dr ogV&E7 d [ $ntéfP it Ay cii n
wi t hout serum
440 (n=3; 211, 504, 605); SE=118

3 403 (n=3; 286, 453, 471), SE=58.9

4 215 (n=3; 11.5, 26, 27), SE=5.0

5 30.8 (n=4; 22, 27, 30, 44) ;SE=4.71

6 244(n=3; 186, 199, 348), SE=52.0

7 359 (n=21), SE=2.47
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c Add 170 mcroliters/well of Dul becco's Mdified
Eagl e Medium 10 mcrogranms/mllinmeter Gentamycin, O

WG 20808 HPS Bovi ne Serum d Transfer test conpouPdBIE20a7/002994

controls to assay plates (white, TCT) 20 microliters
of 10X stock for 96-well platese After 30-60 m nutes
of treatment with corrpound add 250
pi cogr ams/m-Hgretet—of—Tangtoeng neg e hFact or  bi
to each wgll (Add 1( mcrof%?ers of a 20X stock} Dav 3

5 1 houris—post—stgrt—of 1 gy ptates for
| uci ferasqg a tmi ty|a Recgﬁg Ir%aztoe:@ yr%i'l i zed
Dual - A 0 Luetferase-Subst+ate—wth—bBual—Go—+tuet f er ase
Buf fer according to manufacturer's directions b Renove
assay pl ates from the forpyationExampled 5| | ow t hem to
Freparetvn pe! dowaimies 24 (wive 2-f4onetyR-Gimethy@yidn-2A8 B PUeze-hlidhienol3.2-
cfppr(ambthe assay plate Add 80 microliters diluted
Naﬁ E‘ y-3 o Luciferase Substrate containing 1 parts

e

e | e m:nqgl a w t hout phenol
eEdhaS‘@Z%%OE" it ggékﬁ Fﬁ% 'baﬁ?'vghef"('f?' at )east 10 m nutes
atPrm'erm AVEFHTEHA P PO). A CRERFENDIROMAAIdSE CRAVFISTH b e BuMP) HTS
pl Rtyethylena digdol (BEG HIP), SokglaeWpibit 3801420 GMaiinkrpdy B4KERE) . Piviligpurg, NJ)
f Qﬁyd@xy%r%ﬁ@ébﬂ@és\é@lLbcéL@ HE @ ekclidianchrbdraby Wiiisdtdrep@s e
%terI ér%(omos (?vm Baﬁé (éT%g%/@(y%h &%ﬁ%ﬁls : é{q_oﬁs ﬁfo er readi ng

renove seal s
nE?f"%Yb‘?fF%‘lb(PHi’t&FQ?W/QS@F‘?AUFC“@W%8 Eﬁ% ¥@agent to each
wel | Reseal plates and incubate for at |east 10

prdcaddr@s at room tenperature Read pl ates on Packard

2&9 Hgﬁw B%G rﬂe?hyv\éyt (hn 5 W’éﬁ\f ;lybézcll §§I @ﬁofbgﬁo]p ﬁdﬂ\erf@%g tmﬁsferred into a

PR TR LA e Bl Lo A G il b e
afoptiol(@ phanfl eBInplé e yeraeqdﬁww baftig: \J g%m%@,ref”ﬁ%s“é{%dsf%{)? hours. Then
KLeGELS 1 (5Dh@g) vaes bdded a ge salgda yollevet byétiagolins. tn 80wA T hezseldtion @as
sﬁrh&@ obR&dnt th ﬁel@§ SAYonBFhhd ¥ bty Da- n'%ﬁh?lf? (@ AEthjI-BibiAL-yS A Braol-3-yi]-
o ng[35 ﬁnd values are reported in Table 3 bel ow as
?eh Of two or nore 1 C50 val ues that were
determ ned in one or nore experinents The nunber of
determ nations ("n") ikermdationExainplgd hin t he
Apapkrativh BesRBcorthieing 1diivin direrhethyed-@eethyipatdingry)-dd@eekot :1g-thieno[3,2-
S}bﬁﬁ@mel C50 values are listed inside the parentheses

59

ere nis 4 or |less The Standard Error (SE) is
Pted as well The Standard Error is the standard

haaeli(39R PPl VER (2R ALthe! 3e FiraYCalSt fidt er mi nat i ons
(" mropylereadhice (FRIFtp PIRLEALACS meaBont iBjame-AliridRIChpraisaist $tdpuioMOn
gaolyﬁtﬁmn@bIVdoﬂgE@%Oﬂ WoMuia? wiignt re8t-mol(madink-6dt BEehyd. -ABYibsburg, NJ)

I q—l))arogygf()k)l %uh%s@ﬁ&@é lo 6%) ()éLrl:ul%shncbrEg}QLégwam|n&Jr’pbflﬂd' ne

Mat'e Al cohol and
Chi#f"cElIomegolveip) HiC %W%ﬂ%‘%?;ﬁ&‘&ﬁs(%&??&r 199 5%, ACS
r eBageyhalcoidi Ryriti > 48P (Sigma Givesh Chamisals, St LausuM@), VD)

Procedure:

2-[4-Methyl-2-(6-methyl-pyridin-2-yl)-2H-pyrazol-3-yl}-thieno[3,2-c]pyridine (1 g) was transferred into a
150-mL glass bottle. Then propylene glycol (30 g), polyethylene glycol (30 g), water (10 g), and benzyl
alcohol (2 g) and ethanol (20 g) were added to the bottle. The mixture was stirred for 30 minutes to 1
hour. Then KLUCEL® HF (500 mg) was added to the solution, followed by ethanol g.s. to 100 g. The
solution was stirred overnight to yield a gel containing 1 % (w/w) 2-[4-methyl-2-(6-methyl-pyridin-2-yl)-2H-
pyrazol-3-yl}-thieno[3,2-c]pyridine.
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Pol yet hyl ene gl ycol (PEG 400), Ml ecul ar Wi ght 380720
(Mal | nkrodt Baker Inc , Phillipsburg, NJ)

woasoxups opyl cel lul ose (KLUCEL(r) HF) (Her cuP@®1B2007/002994
I ncorporated, WImngton, DE) Water, Chronosolve(r)
for HPLC (Sigma-Al drich Chem cals, St Louis, M)
Benzyl al cohol (Purity >999% (Signa-Al dpch Chem cal s,

St Lﬁ)glurﬁiie sm that k@ %@aqwégand 2imbdhintat Baskiméa Hefis H'H?éfbryllustgy\fe {Jurposes

oy et Vs EPRIRPIAR T 1o05% e e e S Bl e ar
apcrr Bpiploe eludgH Yihel the sBiDt 35y PuryiRy i HR}H%@H@ 3¢ (e gAcrq B tye @ape"ded
claads e Al ublikQiogy) patedtsdant eatany hpplikipohatbd Heeinge reretly iatorpamatet! by
i bhcBih tﬁe@&ﬁ.regﬁsi%mpmsgshe bottle The mixture was
stirred f hours Then KLUCEL(r) HF (500 ng) was
added to the solution, followed by ethanol g s to 100
g The solution was stirred overnight to yield a ge
containing 2 % (ww 2-[4-nethyl-2-(6-nmnethyl-py

pdi n-2-yl)-2H pyrazol -3-yl]- thieno[3, 2-c] py pdine
Fornul ati on Exanple 2 Preparation of a gel containing
1% (W w) 2-[4-nethyl-2-(6-nmethyl-py

pdi p- 2-yl)-2H pyrazol -3-yl]-th ieno[3,2- c]pyridine
Materi al s: Ethanol (200 Proof), USP (Aaper Al cohol and
Chem cal Co, KY) Propylene glycol (Purity >99 5%, ACS
reagent (Sigma-Aldrich Chemcals, St Louis, M)

Pol yet hyl ene gl ycol (PEG 400), Mbdl ecul ar Wi ght
380-420 (Ml |l nkrodt Baker Inc , Phillipsburg, NJ)

Hydr oxypropyl cellulose (KLUCEL(r) HF) (Hercul es

I ncorporated, WImngton, DE) Water, Chronosolve(r)
for HPLC (Sigma-Al d pch Chemicals, St Louis, M)

Benzyl al cohol (Purity >99% (Sigma-Ad pch Chem cals,
St Louis, MJ Procedure: 2-[4-Methyl-2-(6-nethyl-py
pdi n-2-yl)-2H pyrazol -3-yl]-th ieno[ 3, 2-c] pyr idine (1
g) was transferred into a 150-nlL gl ass bottle Then
propyl ene glycol (30 g), polyethylene glycol (30 g),
water ( 10 g), and benzyl alcohol (2 g) and ethano

(20 g) were added to the bottle The m xture was
stirred for 30 mnutes to 1 hour Then KLUCEL(r) HF
(500 ng) was added to the solution, followed by
ethanol g s to 100 g The solution was stirred
overnight to yield a gel containing 1 % (w w)
2-[4-met hyl - 2- (6-nmet hyl - py pdin-2-yl)-2Hpyrazol -
3-yl]-th ieno[3,2-c]pyr idinelt is understood that the
exanpl es and enbodi nents descri bed herein are for
illustrative purposes only and that various
nodi fi cations or changes in |ight thereof will be
apparent to persons skilled in the art and are to be
included within the spirit and purview of this
application and the scope of the appended clains Al
publ i cations, patents, and patent applications cited
herein are hereby incorporated by reference in their
entirety for all purposesCLAIMS What is clained is: 1.
A conpound of Fornula I
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or a pharmaceutically acceptable salt thereof,
wherein: RL is a thieno[3,2-c]pyr idinyl, a
wo boosowe]18s 2- b] pyrid inyl, a thieno[2,3-c]pyri dPCTIB2007002994
a thieno[2,3- b]pyridinyl, each of which may be
optionally substituted with one to three substituents
each independently selected fromthe group consisting
of: G-C 3-alkyl, -(C C3-al )-S- (CrCs-al kyl),
-S-d-Ca-al kyl, -(d-Cral ky@'—@"%/sd Ca- al kyl),
-Od-Ca-alkyl, -C(OOC1-C3- alkyl, -C(OOH,
What|sqam)|e'§|R30R3 1, halo, -CN, -OH, V\herel n R30 and R3 1
e each i ndependently selected fromthe group
conS|st|ng of: H and Cl1-C3 al kyl -OH, C C3-al kyl,
1. hal @mpaund of BrliidY al kyl ; R2 and R3 are independently
selected fromthe group consisf;i ng of: hydrogen,
d- Cs-al kyl, -(Cl- C3-alkyl)-S-{C 1-C3-al kyl),
-S-d-Ca-al kyl, -(CrCs-al kyI J-Q fd-Cs-al kyl),
-O-d-Cs-alkyl, - C(OO
-C(O NR3OR3 1 , hal o, -CN, OH,
C3- C6-cycl oal kyl , wherein 0 and|R3 1 are each
i ndependent |y sel ected fro oup consi sting of:
H, and Cl-C3 al kyl; or may be taken together
to forma 5 or 6-merrbered het ef oaryl, a phenyl, a
C4- C6- cycloal kyl, or a 4-6- ered heterocycl oal kyl
wherei n sai d C4- C6- cyclgoal ky 4- 6- menber ed
het erocycl oal kyl may be optfonal |y substituted with
one to three substituents i Rdepemdently selected from
hal o, -OH, oxo, and Cl-C3 al —~Wherein said 5 or 6-
menbered heteroaryl, or phehyl na be optionally
substituted with one to tRtee subskituents

oraphme&anggmckémaﬁelsacﬁmadoffmmmal o, -CN, -OH, -0-C 1-C3

I#( attﬁed\o][ ﬂ?%”ﬂ'ﬁy' l%‘gﬁno@ﬂ%ﬁ}ldl{l)ﬁ 5a thlg$f6012 f_‘ﬁ&n% %I; g thienof2,3-
C3 cy c Pigyidioyl} each ofgu%whm be optipizily Egstgqtmlyx Loae '(o@ree substituents

1- C3- abacyn.r)depenaermy Gaecaldirgh the-ofalip Qoralsting®F: @ £ 6G-aByiakdydsalkyl)-S-

15, e, < OLAME . Eah b c: k) O:dlo Ry o o .

OH,, wher
i ndepeﬁ'ﬁ%n?@oﬁrcéew& Rt r'&ﬁlﬂ t% (ﬂ? S’Uﬁe'{?&@f‘gﬁl ﬁ& eafh
and Clin@eaddaty se@cte@ir@n &ielgsohp congst@g ofCB; and IOyHC; allyh@HHeHHGa-alkyl,
The CORROWRE-RNE,-E LAy 1, or a phar maceutical l'y

E%F?J%rezmiﬁpﬁ )prentn C?Ielﬁé?d f(c)an tg ?rﬂup CF?BT %n%of ery roPen 81 %%ﬁlkyl -(Cy-
whi ch e DeS- G ol 1S,C1<Tststivi {DitCedvli-PHC Oty -@fn-Eealkyl, -
subst i t®Oic-cgarky, -CEjops FEEINR R skl NG CoH, fatdia Ches-cycloalkyl,
gr OUD &@é h ﬁtol ch gre e%lr ma@ﬁgwq;erfﬂy@%lwed’fro%q gr%l.%rl:gnsmtlng of: H, and

he co
phar rraEth‘i"“@’él |y accept abI e salt.thereof, wherein R2
andRRAIE’ may beheleenchethtd ty fore b 6ot & chehbeped ltetaeoagm @wpenyl, a C4-Ce-
c OOnS ' SHCBQIK)Qfor Qmérn%r%@red getlerog;glbé\'q}f Whereln (sgd @9 yjél}ﬂalﬁ)ﬂir 4-6-
( - -O) dn_ﬁ%beré wy@%hmayﬁgloa%néllw%(smggp w%ca‘ne 0 tﬁree Xubstltuents
C3- Ch- ingerendanitydeleciath tspre haio, R ot @ndBiCaatkyl, whrrdin said 5 or 6-
in g e g e nﬁas&rbd/ne‘s@&aeﬁ top phehyi @1y Bé’lﬁ%t@rfdnyl@bﬁt&ﬂéd withioRgto@red
an cl-ai Ql 0 ,
a phar ﬁ%@i{ﬁ 1% ccdefjen%gnﬂggg‘? %Pgmg 2Py ? h_eﬂﬁl;i e%%?‘zcvﬁwalekly %ﬁnﬁc e Akl
and @

R* R’ R® and R’ are selected from the group consisting of: H, -OH, Cs-cycloalkyl, C,-Cs-alkyl, -
(C4-Cs-alkyl)-S~(C;-Cs-alkyl), -S-C,-Cs-alkyl, -(C4-Cz-alkyl)-O-(C4-C;-alkyl), -O-C4-Cs-alkyl,
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R3 are independently selected fromthe group
consi sting of hydrogen and G -C 3 al kyl The conpound

wotooslozites 1, 2 , 3 or 4, or a pharnmaceuti cal | pCT/IB2007/002994

acceptable salt thereof, wherein R2 is Cl-C2 al kyl and
R3 is hydrogen The conpound of claim1, wherein said
conpound is selected fromthe group consisting of

2- [ 1- (6- neblyt BY, aRgli Bofou! &:(O}NFH;RF"}’%@)Z @N: DHYhtketelh R3°and R are

i eno[ 3, 2-

pdl n[ 2. yle Jhir}éﬁeeB%P@stc [frorfwéh iqroup COBT ngzo:l’ }-fand%eg? yké/PCy -Cs-alkyl,
2- [ 3- met Y P+3=q1g. FEHY | pyr

i din-2-yl)-1H pyrazol -5-yl]th ieno[3, 2-c] pyr idine,

22 [ 3Tr%tcg}¥;!our;]d o( @auﬂ?tohy !)tﬂb(na%kl&ﬂ;zacbélpt)ablé-saltthereof wherein R' is a

2. [ 4#“8?0%} % ?pi/yJ(% ora thhencﬁi :??]pyng rlyp X/éch rﬁ%y%%bptlonally substituted with one to

H- pyfEe 61"5‘5’39‘? f%cwnﬁf‘@ﬁts'f@'v SelecPph e %Wﬁ‘é’ CORgitpg of -OH, Cr-Cs allyl
phar mcadtd-Catdakylaccept abl e salts thereof The conpound
of cI aim1, wherein said conmpound is

3 yI ]r{ %%Lnd%éc(lag grgy Q )({ﬁ rrﬁagétmca%y Qé!:%:tagly@(tqtgzegil wtielrein R?and R®

%‘b I ne, armaceut | call ¥
acceft QBGIPE“"E,%\‘P’ feleﬂ’? e gro Zf°'?‘ﬂ§’f’ﬁ)9 ¥9oB. ey oeraiky-O-
pdi NC2CyARYY, 2BCpY+aliroICIBOWH- P-4yl AP, ﬂ@)}ﬂB”R%aPIneCN ofH.and a
a phoasemamdiy, ohbrbiy REa@eyst ddaen is@béndériipserottd tomred iag cobisting
i nhi fig LG $Caky f Ormation, conprising adm nistering to

a mamal in need of such treatment a therapeut| cally
effective amount of a compound of claim1l, or

4phar Thecetrobwdf ¢3myt & gk 2I5IPeargageyticaliy é@%@'e?ﬂbthmoé whgrei R’ and
2- [ 4RYaet itdebenenfiBserretbdiyomplyergroup consisting of: hydrogen, and C;-Cs alky!.
idin-2-yl)- 2H-pyrazo| 3 yl1th ieno[ 3, 2-c] py pdine, or
%ﬁﬂ&%c? C%Hrﬁdlo?galme}/ 1 ’ ca ”Lﬁ?b ;lah]grmségluﬁca y@greet%t];l? slag%ergg‘ where|rn R%is
f or netG2aWansiR sPuEReR i cal conpositi on conprising a
therapeutical ly effective amount of a conpound of

6C| 3' fRelom &ﬁnd@@flm%b%lh 6ad dohpSRER Eéle"&mi forS b br_?_lf']ﬁ'beﬁs%@rfg,of
an I ent e
phar %Jagg]mft ycpé{r'% % mhs‘]\(/ a%?gﬁmeﬁalf gc]ﬁzfgh(pv\her ein said
C On.p%jﬁﬁdique@ylz‘l metﬁséqyﬁ 1(—!60_yrazol -5- yl]thleno[3 2-c]pyridine;
met h3H3pyethali H6-metpyigycigni-p- wywepz@zol SyiiqrelBReRBrge 2- ] pyri di
ne, ppE-chyiphemsRgstdii-ZaliHpyaccepiadabe 2spyriting, her eof A

t Opl Qﬂleth hla(é Fﬁ%ﬁbﬁ.du@k) W%b%{t%o[@@%ﬁdﬁé &k armaceutlcally
th era I Cat I ve anoun a conpoun
cl a| able satts re°4 5 6, 7, or 8 or phar maceutl cal ly

accept abI e salt ther eof , and a pharmaceutically
7aC C eHeabrh@u@iot tighh e vihersid iseticaé@hweouhmis 2{%pitiyal-Gapplybaidit-2-gR2H-

pyrazol-3-yl]thieno[3,2-c]pyridine; or a pharmaceutically acceptable salt thereof.

8. 2-[4-methyl-2-(6-methylpyridin-2-yl)-2H-pyrazol-3-ylthieno[3,2-c]pyridine, or a pharmaceutically
acceptable salt thereof.

9. A method of inhibiting scar formation, comprising administering to a mammal in need of such
treatment a therapeutically effective amount of a compound of claim 1, or a pharmaceutically

acceptable salt thereof.

10. The use of a 2{4-methyl-2-(6-methylpyridin-2-yl)-2H-pyrazol-3-yllthieno[3,2-c]pyridine; or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for the inhibition of
scar formation.
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A pharmaceutical composition comprising:
a therapeutically effective amount of a compound of claim 1, or pharmaceutically acceptable salt
thereof, and a pharmaceutically acceptable excipient.

The pharmaceutical composition of claim 1, wherein said compound is 2-[4-methyl-2-(6-
methylpyridin-2-yl)-2H-pyrazol-5-yljthieno[3,2-c]pyridine; or a pharmaceutically acceptable salt
thereof.

A topical pharmaceutical composition comprising:
a therapeutically effective amount of a compound of claims 1, 2, 3,4, 5, 6,7, or 8 or
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable excipient suitable for

topical application.
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