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TI TLE OF THE | NVENTI ON TYRCSI NE KI NASE | NHI Bl TORS
BACKGROUND OF THE | NVENTION This invention relates to
wobkhdranxsg 4, 5] cycl ohept al |, 2- b] pyri di ne conpouRds/ushab/024256
are inhibitors of tyrosine kinases, in particular the
recept or tyrosi ne ki nase MET, and are useful in the

TITLE Oﬁﬁ%ﬁ?\/ eI lular proliferative di seases, for
cancer hyper pl asi as, restenosis, cardiac

TYROSWM&WH@MW di sorders and inflammati on.
Recent |y, rrenbers of the MET proto-oncogene famly, a
subf am | rece tortyrosi ne ki nases, have drawn
BACKG%BQNDa@Fﬁ HEINVENHNt he associ ation between i nvasi on
and ﬂﬂhﬁﬁatf@ﬁbﬁrelaﬂ'&é €o MEDedzaM, 319 clohega[u, drbn;gnMiE co@Bb&mds that are
unct.i.-on

d t
mnibiort & G B B P R B PHe eoRr RaCeMT hak fESSpu SR
treatments¢f@ekulirprdlderative dexisee &3 esamapielfarernhypeabisiad, res@nesas; cadiyc

hypemolﬁfg gﬂh,*ngmﬁs £5nd i 9( ~of MET activating nutations,

are | ocat e “in the tyrosine kinase )
domai %Pcerrbrv@e@heéhofdhq MET geptp-Ancpapiedesils 8 sptdamilhefraceqiggryrosine

Kinases, RbY ﬁra%%EecﬁMdnﬁ@ﬁ@fﬁe bﬁoélﬁﬁ/&l%e%eﬁﬂldasmﬂtaﬂﬁ lrr@ﬁllstﬁsm)fThe MET

gene enc des th
family, g B BT (Jiogthe o i A BN Rl o g ion 4 et like
most tyraing komydsavirT s been Ishbvﬁambh exerexpnped acd/af maatbddaRavasibip lod

mali gnan%{;lzgl nq n%eij off !l\ﬂ':eT zlch\r;hgﬁaig n}%?aggréﬁl fhg*ﬁg?fi v&?%ll&jaarec 1'8§-Jtt in Ilteeczlrosme kinase

chain is fou
domain, b&va |bﬁert®rﬂcfari isvaggusysglieiumgrseand havedaemimphieaigddn & srwasmn and metastasis
of tumor€¥fs0sol i ¢ domains. MET is synthesized as a precursor

and is proteolytically cleaved to yield rratLi?ﬁe alF[ﬁ
an d bbteEMeigtetP-racosee egradst Gy SISt iRt PAps IS ¢ MEZ receptor

is a 190kDo glyesxpiatea ﬂimrbgic atmdplel Eiipdsed of als0BIpHaehER ﬂ@ﬁlﬁﬁanmteyl to a 145kDa
beta Chalfl;lﬁ'te all %a cﬁ] 1n ound e%}raﬁélrﬂar yev!/ L ile tﬁ]tb% N ztun (c)cl;]ntal snex%race?lul%r

Fioh Vi Hépat ocyte" §Pow
transmen(daamnﬁ nﬁmhaéonsaam MET fsagttbesjzedHGR 1Bfoursoeaudlis proieplytically cleaved -

to yield Rt Q%@ a&f bepd b §8dis s@ﬁcﬂﬁﬁ%mﬂﬁﬁ iesttb & ﬁoﬂu& Aolf Glexins, a
B +30 e

tivation o narngcan
hgand-rewrpd@ ferrlrhat}aatdr ingelyedp arll ‘Feé]slbféﬁé%l i ncl udi ng

prol ik en@bwmm s‘ﬁﬁh}étlkhﬁbf I\/[ETQ’EaQﬁSﬂ@@te?gmM Waebr raﬁ.ai ltnBG/n as scatter

factor, Hglfaﬁ:ﬁ ene{eﬁ)ﬁaﬁﬁ Blé) écg @dlb@?nﬂ}ga# éf C gl Ilfenr{:\é aﬁgtbvatlon of c-

Met signplirgycan deadriyj aowide akay of peltulee réspatasd indudjngomblifetatiod, sursival,
- f ) includi. '
ang1ogeng$%,§8)uh&l h&%ﬁ% t1£§u§ 1S gxﬁaratlloﬁ,csc al??, 61{130?51?: Jﬁgzgs?dn a?xg Bl%nchmg

od vesse neurons. _ _ _ 1'ons .
morphogppgis- Mﬁﬂ\/lﬁ@lsrgndeg elsp plays 4 majpriold ip the ievebivelgrowthohat igdeynd in most

tissues, iR@REnd\@RRLL! &ﬂh%l&&'vbﬁ@l@%ﬂ%&uoﬁghe prototypic c- Mt
nutatron exanp l'es are seen in heredi tary and sporadic

~ human ﬁ}ﬂb‘? F'|N£ﬁt 9111}21@?{‘5| ayebeep ﬁ/&l&gese@?‘qqmr Hltl ltiple so tugpors and some
hematold¥&f malibameies. TRfotothPic c@IetMhitatibdlekatises abd seed 1n&iered1tdi’§/ @id sporadic

human papillary renal carcinoma (Schmidt, L. et al., Nat. Tenet. 1997, 16, 68-73; Jeffers, M. et al., Proc.
Nat. Acad. Sci. 1997, 94, 11445-11500). Other reported examples of c-Met mutations include ovarian

cancer, childhood hepatocellular carcinoma, metastatic head and neck squamous cell carcinomas and
gastric cancers. HGF/MET has been shown to inhibit anoikis, suspension- induced programmed cell death
(apoptosis), in head and neck squamous cell carcinoma cells. ‘

MET signaling is implicated in various cancers, especially renal. The nexus between
MET and colorectal cancer has also been established. In addition, when compared to the primary tumor,
70% of colorectal cancer liver metastasis showed MET overexpression. MET is also implicated in

glioblastoma. Glioma MET expression correlates with glioma grade, and an analysis of human tumor
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Nat. Acad. ScL 1997, 94, 11445-11500). O her reported
exanpl es of c-Met nutations include ovarian cancer,
wohidozassl hepat ocel | ul ar carci noma, net ast at i eCnaae006/024256
and neck squanous cell carcinomas and gastric cancers.
HG-/ MET has been shown to inhibit anoikis, suspension-

spemmeﬂs@ﬂéw&lC{hﬂ U ke E:W?Qnﬁght{ve deabi h(%"h&oﬁé?%brﬁ%nt éHaH llc!'\]@ deagigmas

Mul ﬁ glm)us carcl nona ce
ultiple; Swﬁief NE SRS tha umen ghiomas fregusndy perernyess Bt an VR and that
high levetteofi¢gprogioneesnsidcihted Rakth GRNlGEBE frofre saMC B fvab stha! sEOw PRRMHGF-MET

. .abl i shed. adi ti.or Ih

v A S0 s B AR o,
s howeRONEares cevireikqy sesgirg iochdaficdl $eaairssoandr‘qnblogmﬂ pndrp&rﬁes with

MET. Slﬁhl‘e@f?&lV@%ﬂ%Ol@o{/é?gﬁr ar;arr fARYL ﬁﬁ’%‘aﬁr}ra&%nto?lbf:‘etaﬁ%ar\é\‘mgmas and

Bg I oM grae unor spec
colorectal prlsppearqippzas Rt 19 ﬁalrwm@}mrwwtm@ er benignflesiays. hCl@h%hmkIH@:

expenmeﬁa&ﬂia@d’ﬁho@vh @it ROW-88 308 Bk O ABScovMehd doRlpRx Sh HRICES siBYEand
cooperat ngpstl%ﬁeg t hat g$paaaﬁ§¢onas freq ently CO- expr.ess
peraty pantcH e Ege REN 37 €081 e g iaanégg Peffess0dn ovarian
cancer cedlgs@iitaanddnvasitvénessa Thigragyestpthagioasgiesdion dftthes@svofreltfed @eptors
might coﬁt{QPMIJcBa{ etd'\_/lﬁ: rgggo \jraigi%?%rcgno:ngatc%fét & Vatg %lthAcg %{n%)? glﬁsp [ &:p?%tression.
and i nymbes of RURWS praMES aad §$ frinttion as an oesogame have recently been

published? @&ﬁ@ﬁﬁ;ﬁ@het&sﬁﬁls %ﬁ@w 2886b- ﬁSQh&gb QPP R%%&M&?cu%rwll Biology

St udi e gverexpression in
4915925%6W?¥ G4 ﬁ?? é&@@ﬁ’%@g%?@&QPZQarC|nonas and
col orSindeallysragigion af thé HOFASET agﬁalmg thad Héemﬁﬁplﬁaite@d’s%&ﬁtor in

tumorger%%is/éﬁheigegseol{r besrs] i rlgeﬁls Itl%gosfs fd% stﬁ%%}eég&éﬁeéﬁ}e fic ll’lﬁllbltlon of
this impogtenid} 18% moleculé shopld|be inyestigated Spedific soplémateeulé imhibitors against
HGF/ME’I"ngnaﬁ'ﬁé dnllla ?z[ms% RORAMETG gﬂg 120d; HM% a&%? e&{c%al[u]e for the treatment

ficant Y. CO-expresse ovari an can
of cancerp iy Yhifk Memvatmgibv@ﬁ@éhe Invasive/metAggEe plenethipg:

SUMMARY OR THESSIVBNTRONt hese two rel ated receptors m ght
conf

a selective dvan var.i an carci no
Cor| Sy B TR D A et SIS B B g derivatives, tht
are usefuhfpniyenting elhubay peiferaive dchs@nidr iréSing diRcider® Assadatadiwith MET activity,

and for iﬁ%ﬁ%ﬁtggfeg&&cﬁ \irgﬁr?egéﬁ%%lgﬁjz gﬂ% g{j@ugc?sl\?af %qgv%gluc%nrgay be illustrated

by the Forgaylp dws/ Mol ecul ar Cel | Bi ol ogy 4: 915- 925 (2003),
Nat ure Revi ews/ Cancer 2:289-300 (2002). Si nce
dysregul ati on of the HGF/ MgT signaWﬁhg has been

inplicated as a factor in I-nie5|s and di sease

progression in manRltupRrs gnt strategies for

therapeutic inhibitio port ant RTK nol ecul e

shoul d be investigateq. 5 c small nol ecule

i nhi bi tors agai nst HGF/NET“8Tgnal i ng and agai nst RON

MET signaling have inportant therapeutic value for the

treatment of cancers in which Met activity contri butes

to the invasive/ metastatic phenotype. SUWARY OF THE
DETAEEDW‘SBR@TI@D@OFTEE@VENWt ion relates to

SFLb %% ¢l ahe tag -b] pyridine derivatives,

t hat E@l ofilgs 1y GuYoR frggs |111 thedphibition qfftwpsing Kieses, in
particulardhseaqm tyrfm‘ine Kins@MBTgardl agifl defated g aa@mp@@d ofFdriulYET

activity,
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and for inhibiting the receptor tyrosine kinase MET.
The conpounds of the invention may be illustrated by
woOheo7Roz2381l a | : DETAI LED DESCRI PTI ON OF THE | RVENSR@I024256

The conpounds of this invention are useful in the

i nhi bition of tyrosine kinses, in particular the

receptor tyrosine kinase T and a#é illustrated by a

compound of Formula I: TRC

salt or stereoi somg! the j Rin ais

i ndependently 0 or 1; % spepdently O or 1; mis

i ndependently 0, 1, o ; /selected fromaryl,

het erocycl yl and NRI ORINI ;=3 and heterocyclyl

group optionally substituted with one to five

substituents, each substituerdt i ndependent |y sel ect ed

fromR ; R5 is sel ected from hydrogen, G _6al kyl, C2-6
orapha&la&%ﬁyélly agél%tablgsgﬂ org;él“el‘éiél)mer the%cﬁ;(vvlg}&}l 6 al kyl,

S ) O NR1OR1 1, -NHS(O)ZNRlORl 1
alsmde%%en I(PI % Leach al kyI aI kenyl and aryl optionally
blsmde&nbaltlyt ut edlon;t h one to five substituents, each

ff ue i ndependently sel ected from Rb R8
mis indep é/ndenqu A (C=0) a G -Gio al kyl,
(C—O) aCbaryl, C2-C10 al kenyl, C2-C10 al kynyl (GO aln

het er @
 eremlides (8L ek Ay RIS 58 gy o
optlonalléi p;plqstltu%(mt@)o%to fyiesubstients, @qm@@)ﬂp@gmt qdepgtrde{lt{y:s@yacted from RS,;
a0bCRGs sdlgarddofadnk ity drogemi @ -qalliyy, ICo_@ulkdnyl, SIFK edyl;, galkyl, -
C(= e Yy I
oo K1 oIS RIE IO QK SPIGATR Netouit, cc
alkyl, alkeryl @nd @il dpnlomllRQubsEi@ltddswmhra:demet“méemmshmeste,l eadt sa&tihfeﬁ)ﬁhdependently
selectedfr&‘ﬁ%é ab(CG -G o)al kyl, Oo(G -C3)perfluoroal kyl, oxo,
alo, CN, (C2-Cio)al kenyl, (C2-Ci o)al kynyl, (C=Oa
b ( C3-C6) cycl oal kyl, (C=0 alb(C()-C6) al kyl enearyl,
R8 indepéfdefi]ly ia: @+WMROLE)-al ke E=08I0pRBEYSLT] o alkaFOLr &1 alkynyl,

(C= 0)30%5@%’ cgi%labbggtﬁgo N&%) é.bc]( %p%%lgqo%ﬁgﬁé(ccg)@ﬁwml S(O)mRE,

S(O)zNIé@R)} Nmﬁ?cl)()zta , 0x9( @%@#O}&H&ly@(cmamcyc& cyslaalklyl,
s s T, oL P S e o

threesubetrtuqntﬁrsebcts@ﬁsmlﬁ tients sel ected from Rb, OH,
(G- OG)aI koxy, haI ogen, CO2H, CN, O(C—O)CI Ce al kyl,

RN R R P o Sk o7t

CN, (C2- € olalkensity (G2-C (Cp@k @y r (=0) 0660 Cbhﬁﬂ@‘ﬂbﬁ,y (@=40), OK0EE-1)alkylene-
aryl, (C%)'?%(Cg%feﬁlﬁql&%s}\ %&’X&@ ol ({)2 P&%g%(gﬂgheﬁ’enﬁé{gb)z, C(O)RE, (Co-

Cg)alkylene- COzRa C( YH, (Co- C6)alkylene C02H C(O)N(R )2, S(0)mR2, and S(O)NRIOR1I,

said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, and heterocyclyl is optionally substituted with one, two or
three substituents selected from RP, OH, (C1-Cg)alkoxy, halogen, CO2H, CN, 0O(C=0)C1-Cg alkyl, oxo,

and N(Rb)»;

R10 and R11 are independently selected from: H, (C=0)OpC]-C10 alkyl, (C=0)OpC3-Cg cycloalkyl,
(C=0)Oparyl, (C=0)Opheterocyclyl, C1-C10 alkyl, aryl, C2-C10 alkenyl, C2-C1( alkynyl,
heterocyclyl, C3-Cg cycloalkyl, SO2R4, and (C=0)NRb2,

said alkyl, cycloalkyl, aryl, heterocylyl, alkenyl, and alkynyl is optionally substituted with one, two or

three substituents selected from RS, or
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said al kyl, cycloal kyl, aryl, heterocylyl, alkenyl,

and al kynyl is optionally substituted with one, two or
wohow@oxskst i tuents sel ected fromR8 , or R andr8i/us20an24256

be taken together with the nitrogen to which they are

attached to forma nonocyclic or bicyclic heterocycle

R10 and W1l Radbe £ 138 H%@ﬂl@r \Wth B8GHoEdnY wRR 1) bl WRRINEY to form a monocyclic or
0nta|n|n&l5h|na dition to the n|tr0 en, .one or t Wo

bicyclic BElHpesF AN SHOTERBAE B BIBE SRRl SREE S Rl tog i e nitrogen,
one or twiMdaRpadl Ih&el@ﬁtoﬁils SeekddFrdAEN S0 QEY/S, |sﬂd (ﬁ[ﬂ)hb@ﬂl@d d)r}blcychc heterocycle

th { h t t
optional SRt bled Wi it redo SFtoe SR sk R UGRE FYPORT ect od. f r om
(G -Co) al kyI (C2- Co) al kenyl (C3 06) cycl oal kyl, aryl,
R2 s 1nde§e@den§%§él@dtéﬁ%‘rc%@ gey. Yd6)a11@?t(@? Q%}ﬁme}f%b@ﬁ,ctacycloalkyl aryl, (C1-

C6)a1kylgé¢|axé% ey ear;lﬁ'hetlgg ﬁo)g%ylafrekwrocw}ghanl s I ndependent|y

-(G -Co)al kyl enearyl het erocycl yl,

Rb is 1nd%@_n%%rl sgg%het}rckr %)(F gy@ég@?(;]y¢6)olﬁyl§¥ yé,F]élgterocyclyl -(C1-
C6)aﬂ<y1§)pé€tplfopx91}é>(§ﬁ1§l6mCloﬂlkrlh@@ﬁﬁa}@ﬁd&ybKC#h)éJlr%ztlhyitor S(O)2Ra.

I nvention include:

3- phenyl - 7-vi nyl - 5H benzo[ 4, 5] cycl ohepta[l, 2-6] pyridin

- 5- on¥pecific examples of the compounds of the instant invention include:

7- et hyl - 3- phenyl - 5H benzo[ 4, 5] cycl ohept a[ 1, 2-b] pyridin

3-phenyk: 'ﬁmﬁ BSH benzo[4 5]c clohe ta 1 2-b r1d1n-5 -one
2 h y e ]py “32bhenyl - 5H benzo[ 4, 5] ¢

7-ethyl-3.phe }ixquil){h —é]_pés n—5 -one;
T4 mx§§§ngy1 ﬁ%pp w16 lydplgtah kplpyiin-5-one

Hrpenz cyclohepta[l 2-b]pyridin-3-one;

2yl E,é G nl %9 %gﬁtmﬁw@mm Beloiin Toyluyenaeigtal | |

lde- b]pyridine-7-carboxamide;

a[ 391
ol ﬁg%-b]py%ﬁai% Al suchpheprall

N-[5-0x073- (smmuylyﬁﬁ&epjmsqbycﬁﬁbpenm&]ﬂyrﬁl]ucy@l]ﬁlbmmea;ﬁlfonznﬂmbpyr i

7-(isopr d'yf rnozg%é-me 1-1 -péﬁg'_zE? %: bgr&\l ﬁg&ﬁ?]{éﬁ éﬁ%ﬁ %42%71])p§ncc)1)1:(1)-55 [O;ie

N-[(2R)y

benzo[4 gta 4 | ohe I 2
Fae0s %ﬁ ﬁ@mwwme LR R,
benzo[4;5_]@( gzy -@— ]su

N—[1,4-dipwr%rzbmet msﬂhbenEia{MnlsqmyéHmemdr[%yl)}S oxo-5H-

benzo[4f{lgnetahdpial 52-Giheyridif-7 21 Ry famidle daaexdcs- 2- y| met hyl ] -
N- methyl_@e[ﬁlul eﬂm\@jlb falz%lnife-#l?-g qu 5# l%}{{o?z 9]|cyc4}oﬁépt)a[152 %ync? in-7-yl}-N-

(tetrahydggfrapBaiDaulfamyde sul f ar ni de

N-methylf{' 28Y(1imeth i k-arcazokd-yBt hroxq-5H-remeblg S]cycloheptal 1,2-b]pyridin-7-
y1I-N-({ 3R]} Bettdhydetfimph-3t ylhsupfamadso| - 4- yl ) - 5- oxo-5 Hbenzo|
N-methyl;8}[8y(tnadieyit H{-py 2z a3 9))r3-0k 65 B-tnk o4l ﬂcﬁi[@}fé@ta[l 2- b]pyndm -7-
y1I-N-({35 }etratliy@oaira 3y BRIl de; - net hyl - ' -[3- (1 - net hyl -
N-(5-oxdB-pytica Olyt-SHYknzopt, XR1che ke N2y r i1 - 9Mﬁétﬁ£}%mlﬁ>ﬂlllrmde
N-[5-oxo-2¢ 13 -pytidotlB 1) By bdnS U f5 13 Bl BE-B1PyEdin - ﬁﬁﬁe’?ﬁﬁlnégﬂlfonarmde
N-[5-0x0-3-Br,%-thiazBit Ayh-5 Ftte [ A810Y cl dreith)1;50] BRIy DB R A AuI B EM Rk,
N-[3-(1-0&88At1H-pykazdt-Dly DY bx@dLIH- Ben\ﬂ)[]ﬁl'SNyclohepta[l 2- b?pynd1n—7-
yllmethabés@lfsrabyddr of ur an- 3-yl ) sul fam de; -nethy 1- [3-(
N-[5-0x0ol3-(et-pythzol - ity ByH- @&1@&)[4$E)<lelbhe"_pta@l@-bﬁ>yndm~7 -yllmethanesulfonamide;
N-(3-{1-}3-(apnetfinibd)eth gl -0 N g Rt 2b1-4Ly13-ShdxBYSH-BHnRo[4 Scycloheptal 1,2-b]pyridin-7-

yDmethanesulfonamide;

N-{3-[1-(2-morpholin-4-yl-2-oxoethyl)-1H-pyrazol-4-yl]-5-oxo-5H-benzo[4,5]cyclohepta[ 1,2-b]pyridin-

7-yl}methanesulfonamide;



10

15

20

25

30

35

40

45

50

yl]- -({3R}-tetrahydrofuran-3-yl)sulf am de;
-methyl -1 V-[3-(I-nethyl -1 H pyrazol -4-yl)-5-0x0-5
weékberwpzdsd, 5] cycl ohepta[l, 2- b] pyridin-7- yl]-Petfus3®6/024256

}-tetrahydrofuran-3-yl)sul fam de;

N- ( 5- oxo- 3- pyri di n-4-yl - 5H benzo[ 4, 5] cycl oheptal I,
N-(4- {7HIIp§/hhMSu1tﬁ@nZ/-l)ﬁhl)rltﬂtﬂﬂaxre§HI—lﬁamna[miieYclohepta[l 2-b]pyridin- 3-
yl}phenib)fistharesuBordnddpyr azol - 3- yl -
N-[3-(1-dyblepanyl4l B peiedlohent ek - SHFdehQ 4r5] dHEptaB DI fRRnam
yllmethhrfRilfdhrahfd@x0- 3- (1, 3- hl aZO' 5961 P ¥

é\g— ;Sn[dll 75’%?{%?%; gidy%%)ﬁ{l f)eﬂf Z };] Sd8xo-§|1_qcli;3en%?[4né%¥]cl(|>he'pta[1 2-
SR srp%tﬁ e

]\i,]N—clifim% q%g-?{myhgl- !%nozg[eél St]cyclohepta[l 2-blpyridin-7-
yllsulfa .

s melil g mé*%b %—3— &-atehwls}%waaﬂ@alafﬁ- 2220

benzo[4 - .

7-[(2,4-d Pen ?%ﬁ 0 rg 0516 ta[1,2-b]pyridin-5-one;
7-amino- —{E H-pyragql- j% e; 2]
7-[(2,4-dim ng I}F - —( %ng % 2—5]1%yrlzdm g -one;
N- methyy

(tetrahydg f a E§

7-[(Gmidazo éfr:f}a I’ld’l -
benzo[4,5]cyc 0 -

7-{[(1- eté }hfyﬁ be”oééi-?r ey 2SRt 2l §1) i P
benzo[4§é /Ci9 he? pfyl -0BCH % obut

N-methyly ;I é%ﬂeﬂm;lﬂ;-pmé&l&-m%wgﬁdvee;@[ﬂcﬁ]@wécmea{a[1 ,2-b]pyridin-7-
YH-N-(tegyabyeiodd Frpyrapt2-yimetindiseYamidsnan de;

N-[3~(1-njeghyl{1 Erpyragdldyy)-Otdxar- 5 eytq[é oy lohsptal 3-bipytidid-gyl JE.5-
(tetrahydrpfuramBrybjsulfaraide; 5 Hoenzo[ 4, 5] cycl ohept a[ |

N-[3-(1-pitib]l AyF-pytarol 3-yl)-5}dx@nfabe e[ 4) N]d‘)lclﬂihﬁgb[]yi-b]pyndm -7-
yl]morphélﬁre@-sﬁefziiglﬁlhdd A Eyr g;{c;L 4-yl')-5 0;50 4sul f ari d
N-[3-(4-ikbpaspy B CYE5RREB A, ul fam de;
yl]Ene(th;ﬂes(lﬁoﬂzﬁMéyl % di oxi do- Izo%t Sg}t h|egdllz?z%]mrglln§2 yl)-3-(
3-(4-isopropyBligeydziml 1 ﬁ') pr%EHiOI‘t ﬁk%@d’léfiﬁ[l 2-blpyridin-5-one;
N-(3-morphSilicy 1 53511@1[33}@- nze[d, y@lbhé [, 251']ﬁﬁ@mﬂ-yl)methanesulfonamlde
N-(3-anilfiroL4- &045fﬂbéi@&[hgwpl@fﬁ>y [1,815 1n- )methanesulfonarmde

N-[3- (cycl&&fﬂaﬁaﬁhbﬁﬁ)ﬁk&dﬁ-lﬁel%mzﬂ&fcl ﬁtX[q 2 ﬁﬁfd ~7-ylJmethanesulfonamide;
N-[5-0x013- @yﬂllﬁ%tylﬁinﬂo)ﬁﬂlﬁﬁlzo[z RBepd 51 inLT-ill]methanesulfonarmde

N B o hesyios w%p%%o{l%‘é@ Sy Mmﬁmﬁ (

yl)ethylehdasplycvram(ﬂe 3-yl ) 5H— benzo[ 4 5] cycl ohepta[ |,

NG5- oxogg.@yeagl%fseg 98 Sicy Bl Mkl ecyiﬁ“%%%’%aﬁﬁe 2-b] py

N-(5-oxor3 phenyl zo[ 5] S'Qlelnqpﬁlﬁyaﬁb[mdlaﬁ’ -8)-YpYyrselidimtrydthanesulfonamide;
dimethy! [3-( l-methyl 1 -pyrazol-4-yl)-5-oxo-5H-benzo[4,5]cyclohepta[1,2-b]pyridin-7-
yllamidophosphate;

7-[(1R)-1-hydroxyethyl]-3-(1-methyl-1H- -pyrazol-4-yl)-5H-benzo[4,5]cyclohepta[1,2-b]pyridin-
5-one;
7-[(1S)—1—hydroxyethyl]-3—(1-methyl-1H—pyrazol—4—y1)—5H—benzo[4,5]cyclohepta[1,Z—b]pyridin-
5-one;

7-(2-{[zert-butyl(dimethyl)silylJoxy }ethyl)-3-(1-methyl-1 H-pyrazol-4-yl)-5H-benzo[4,5]cyclohepta[1,2-
blpyridin-5-one;

7-(2-hydroxyethyl)-3-(1-methyl-1H-pyrazol-4-yl)-5H-benzo[4, 5]cyclohepta[1,2-b]pyridin-5-one;
7-(1,2-dihydroxyethyl)-3-(1-methyl-1H-pyrazol-4-y1)-5H-benzo[4, S]cycloheptal 1,2-b]pyridin-5-one;
7-[(1R)-1-methoxyethyl]-3-(1-methyl-1H-pyrazol-4-yl)-5H-benzo[4, S]cyclohepta[1,2-b]pyridin-5-one;
7-[(15)-1-methoxyethyl]-3-(1-methyl-1H-pyrazol-4-yl)-5H-benzo[4, S]cycloheptafl,2-b]pyridin-5-one;

5 engo[%y;]gy@ohepta[l 2-b]pyridin-7-y1]-N-
g}%ﬁ o?e%%@%é i me:&l)ip ?[é _p(ﬁazcéy CX%%}% nt y |-
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7-[ (i mdazo[l, 2-
a] pyridi n-3-yl net hyl ) am no] - 3- (| - met hyl -
weékpyriaxss - 4- yl ) - SHbenzo[ 4, 5] cycl ohepta[l, 2- PCT/US2006/024256

b] pyri di n- 5- one;

7-{[ (I -met hyl -5-oxopyrrolidin-2-yl)methyl]amno}-3-(l-
tert-butyn{2h§Btchlordds pyx -8 Helenzb{ 445 1 y it ptald (- b 18y rilic Y gl edtedt apd thy@ }piperazine-
1-carboxplpyr i di n- 5-one; -nmethyl- -[3-(I-nethyl -
tert-butyH-p3rhypdroty-2H 3 1) m&h N B-fyrddo benl Sf sko S L habkahS e piept 1,2-b]pyridin-
T-yllethybjjpiperazihie+1-cArboxylate;

7-(1-hydyoxy -2 higfetradin- Blglechy D-32H-opyttydil H2pyydzne4-hH5 Hsheh o[ 4 Bjcptdoheptal 1,2-
blpyridith\s-pi@:; (| - met hyl - |
I 5] cycl ohepta[l, 2-
or apha &%E&@?ac%m%FTs£t8§%F%rbB§ﬂ§%%%Ur£ny3 yl)gul¥an1de
N-[B]Pwih@mmym

¢diment, specific examples of the compounds of the instant invention

include tﬁbs@ﬂi dé‘hs\@d)abéve% ng’f'df he M%ﬂngﬂoﬁ%ﬁﬁlﬂge ptall, 2-

] pyridin-7- yl]norpholine-4-sul f ‘onam de;

or a sterddisbdertherbsOpr opyl pi perazin-1-yl)-5-oxo-5
H benzol[ 4, 5] cycl ohepta[l, 2- b] pyrjdin-7-

yl ] ne'}“}}?é:ﬁg)gaqlrﬂé REthe Efésent invention may have asymmetric centers, chiral axes, and
chiral pla'.ile( @s tesoftsed y: | FlL. Rtk tantl S-H. W1|1e)1 Stefebeayilistrd b}‘@cﬁﬁd}ﬂ{?&n}ﬁ)}tﬁd& John

Wiley & 01(133 g]@walgcgk 21994 X%/ers ‘iigl@ ﬁ9&5 ﬁdboeclg&ro ﬂacgtﬁl:tg:/sc fasemml ep tmé)ft}lrei and as
1nd1v1du¢j]dptyﬂexedmnrs,7w1yh Jlhposhille semers embmixtiaes théreof including optical is’,omers all
such stergl]ilgoﬁle%qﬁellﬂgr}i?d@deg $Pehe Jﬁfe&%ﬂﬂx@énﬁoﬂ ﬁlyaghlﬁbl? Qﬁe%{npgunds disclosed herein

pyr hanesul f ona pi
may exiskgq futpragzs pash 1aatﬁmﬁre9 {omuare sk s FreompRs;ed RyHaptcapg of the
invention, %venhinmgh lofllybmd taudohﬁﬁé ﬂﬂlﬁ@ﬁﬂk fienam. de;

N- 5 ~2HDb 4. 5 | oh
1? ?rétg%/thIh% Oi}? ]) ?rﬁ § %O g &ho&q?ﬁ!lélg’ge 1h0(]rg(};§te<? e t’ﬁg
compouri‘ds @Qi;hd ﬂdtanetlmnyibmmtayé of-die pbmoreaBop hemy by &H—dﬁerdnm%kﬂl in the
oo eSS 2RI LT e B LSS ORI e
known in the gt ﬁqoynerpzhgl[y avralgblp plaiagingisrials. Carbon and 5111con differ in thelr covalent
radius leﬁllﬁbgmr&cmﬁ Bida ke %Qhélstélccal‘ﬁh&lﬁ%m Wiheh ComPatink @hdidgous C-

element ?l%/gi %11e yr Lo % n’]il'l_eiw;ﬂfgez%}%gse giA t}) %}tg])gganges 1In I:[rtFetmzeEfd shape of silicon-
contamufﬂ-dﬁ&ipélﬁ{dé Wﬁ]ncg/(ﬁﬂlp@feﬂ s @fon2 Oa¢ pf/drifbdysKil in the art would understand that

size and %ha%:?a {ﬂft%egfesrc]: laade tb Sltlthle OT drémﬁlc chaItl%es o ;rotency solubility, lack of off target
activity, paqm@gzmpmgst 30050 bh BirTO]4). 5] oy Ot ephemtalids, (2006) 51185-1195;
Showell, l& RY &tiafliHsor2m@Ne Medicinal Chemjstry Le Letters (2006) 16:2555-2558).

%& I - hydr oxyet z 5
H- pyr WZeh auy- \S?pﬁbles(e}g_ % I&SOF e\tﬂ WEW@ H@fﬁ tgth ong fime in any constituent,
its deﬁmﬁ])lpyr[ ¢a2@dh BecubreB @S independent at every other occurrence. Also, combinations of

substltuelnts (dn(li-é%vsgi 611% %%r%%}i(s%ll%ciq_}b% F]‘%Cg gl}]gt%%q\g ge}%gg#l)éfagl}:%glhﬁngy Lines
drawn inE>thpying slistends fiomspbstituents represent that the indicated bond may be attached to any of
the substitutable ring atoms. If the ring system is polycyclic, it is intended that the bond be attached to
any of the suitable carbon atoms on the proximal ring only.

It is understood that substituents and substitution patterns on the compounds of the
instant invention can be selected by one of ordinary skill in the art to provide compounds that are
chemically stable and that can be readily synthesized by techniques known in the art, as well as those
methods set forth below, from readily available starting materials. If a substituent is itself substituted
with more than one group, it is understood that these multiple groups may be on the same carbon or on

different carbons, so long as a stable structure results. The phrase “optionally substituted with one or
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7-(2-hydroxyet hyl)-3-(Il-nmethyl -
H pyrazol -4-yl)-5H benzo[ 4, 5] cycl ohepta[ |, 2-
woppyrooztss- 5- one; 7- (1, 2-di hydr oxyet hyl ) - 3- (| - rETIgR00K/024256
H pyrazol - 4-yl ) -5H benzo[ 4, 5] cycl ohept a[ | , 2-
b] pyridin-5-one; 7-[(l )-I-nmethoxyethyl]-3-(l-nethyl-I

more suﬂ'hiﬂé’rft@zsﬁ!)uldlby {a)(enScB'bp [e?“f %]é e OX§£ ter%;lé#ahlg %lzlfstltuted with af least one

epg_ di n- - one; e@*&v -
substitu ﬁg}ﬁi M opsSpanotbey epbadiBEnr vafl byve TEme T ol thipe substtuents.
b] pyrAdhisad beroif £atd1tiyintended to include both branched and straight-chain saturated

aliphatic cﬁrgca,g%) :‘%%U%E ﬁ \?rég&ﬁg %)?!:;)i; chlp.ﬁﬁqj 0f5 ]'AIGDY)ﬁ lat%ﬁg pf:ox[example C1-C10, as in

peraz
“C1~C101 rlb é&fweéf%mm@ﬁﬂryws ha\{l% hyd 6x§/ 697, [839 (Dt LGt tops inla linear or

branched‘!trﬁﬁge?deﬁi “Fbr ¥>|talﬁp'{_é @@?C%ﬁlpﬁngﬁékﬁcﬁiﬁﬂﬁﬁ&gﬁﬁfhﬂ btngh; n-propyl, i-

yridin- 7-yl] I perazine-|-carboxyl at
propyl, n7bu(>{1 trhpel.dsoytyR-peit hfaql hertylydcstlinpnyL, decyll andesolop) The term
“cycloalityi’Pé=ag 8 hroflodfklic birRaNd; fufhc 2 &BEeRepsBHavids the 5 ecified number of

i di n-5-q rrraceutl cal y accepta e salt
carbon até#“ s{:%rreé?ﬁl S’mg}“’l?"ﬁ%/ﬂ e‘B%i of RYCLoPrRRYL: PRSI RSP o £,2-dimethyl-
cyclobutslp%elihﬁll—c(ycbpﬁ]nyll &8lobdxy!t, Agd AP QUitﬁEingﬁnﬁdﬁﬁoﬂ tRSih@dation the term

cycloall#y?vlgah&egghel %I?&]\Blg qgscrlb A3 Hms %nt.glg agove anil g leli ig H%ers m%)égc%ghc

mpoun
unsaturatedh alipkatic h}’dmaltbomry@umdgor@f&amm@ “pnrca@tmrt’ afs deferet] irothis wepodiment

includes b?:‘}'c%r@ﬁy mgl[-l:fclcﬁ)%ﬂ)glﬁﬁ%dnﬁ&h}rl Qgcléﬁﬂfﬁ,a 2n % % c&t‘l‘o@@{tyé,ncyclohexyl,

nes_ (as descrlbed I n:
CyCIOPe“%t“ BELARBENE #PYSHI- Car bon Con'pounds John Wley &
Sons, THyeswmY@lkylend Afehns PR@iescarbdd anﬁdl&pérouﬂWIIQQ%e@ﬁed number

e S,
of carbof BRI SxarihE it KIS CHEP RBCHIMAAe, | L e
t her e¥hen yspd i he plgaseniGices arplkyiends Clals heterotyalkyl” the term “C1-Ce”

refers to ﬁlt% %fk?%ﬁo?t@dﬁ%'f %he%&& abd VG geécﬂ 4 ie gﬁ‘hﬁe? 8P§t011n£]1¥1% ar@ and

ition he c npounds |sc ose er el
heteroaryégoﬁl%?fdh%mgleﬁ’nd both tautomeric forms are |ntended to

b e e n'@xmj‘sﬁﬁféséﬂ}é ith& a2GAR%r An-LyREc ARG IR indRYEH number of

t meric, structure 1s depicted.
carbon i R guel s Bt Oéysrhﬂe%ﬁerwnya%&s&%de@alﬁons of

alkyl andiygclbaik@mporeat ed into the conpounds of the instant
I nverﬁ }1(9 Iﬂll’hﬂgr g]% ci%ﬁ)%n%{o rl-lsesg(e:)(‘trIﬁ? h% tecar b Q Z g&r{aén?%grpmatw

of ordinary pro
hydrocafh?néa@%mﬂélahﬂa Yranehah brecyelir cantpaning &m@eo r’l@amibdrgﬁtoms and at least one

carbon te*¥HoR 8&HIEEhnRY Plefe by &fé%%b&ﬂ%%rb‘oﬂ d&Lﬁ)?e 4 1s r&@?& and up to four
non- a:roma??1 car{)% I | aq?leb St arts Q%Rf e ga 1 lkenyl
rcon POTHEPY RORIE] E‘h hf"%\dF% O2EGHY nens an alkeny
radical hzdzlnfgffﬁfnGD ﬂﬁScdrlenbt&ﬂld; @lllﬁefnjalrg@@pa il Sth@dy;? pkdpenyl, butenyl, 2-
enen

ety A Ui e TRE, BhPaferoal ol S BaliGi grovw may
contain demimg@ds andt mdryebessulzsanmddf sivhpauted alkéryl groncio ﬁ\tdmatedn g

conp ) f

corpap s Mo R oS 0 B AR
containing fioper @0 abemomeand af lsasi ghg ¢agbayrto enfrbnmnple boiva rigets thrﬂe carbon-
carbon trmtat‘t@ndbyma}sbhl pudsehti Ths, ‘1@@(1!6 z(llﬁyn@f’fmdaﬁsf zﬁﬁilky&i?ltrhdébzﬂ }iavmgi from2to 6

t

carbon at%n@ a&%ﬁ@g gf)qup chrzlt(léqe)%l@)nyg prfﬂ;rg? i)ilg(gyl 3-methyi]butyny1 and sg on. The
straight, branched or cyclic portion of the alkynyl group may contain triple bonds and may be substituted
if a substituted alkynyl group is indicated.

In certain instances, substituents may be defined with a range of carbons that includes
zero, such as (Cp-Ce)alkylene-aryl. If aryl is taken to be phenyl, this definition would include phenyl

itself as well as -CH2Ph, -CHyCH,Ph, CH(CH3)CHpCH(CH3)Ph, and so on.
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Showel I, G A. et al. Bioorganic &Wedicinal Chem stry

Letters (2006) 16:2555-2558). Wen any variable (e.qg.
W&2007/00R58 etc.) occurs nore than one tinme in RaAY/US2006/024256

constituent, its definition on each occurrence is

I ndependent at every other occurrence. Also,

conbi N@Eﬁe@ fl]e?elﬁf"al%'llJ bg ﬁﬂt&dd@@ﬁo%neﬁﬂ Qn}y S@Jbﬁqu$rﬁ>§¥c@5 or blc¥chg carbon ring

erm ssi bl e on such conbi nat’i ons resu ins
of up to 26&?@6 Ufgeh ring; wé%fe@raélmst OR B A oty Bpmplenel ek clomens
include ﬁi&bﬁlﬂabht@]lt&rdh@&bﬁ;ﬁﬂimyl tiftiahyl bREbipielIC 3 &Qemwe B YryP&ibstituent is

ubst.i t ut ab { T
bieyctic TR ARG ou Bihefe 178 FopbipeTr et pAchilent o Be BoTHA e
bond Be teitlethedylt s uaerdyheoeﬁn trdpeeseis 4 stillemomchdiv cabiepdic ring of up
to7 atorﬁ’sq %ﬂ:ﬁ rlﬂé %efgﬂl a rléagkg)ng is. al'c;mdté {Imc%%{aic‘nts ghlt t%alltheteroatoms

Stltu nts an stitution erns on
selected éremﬁbﬁma@ censigting of AsNapd Si W@mrylcgnowpawub@ theescepetof thipgefinition

include 840 8re @bt 19Ki6H AR ra\én&lhyll &arbd’ioltyh @mﬁcﬁlfnﬁlgteulgg)%}i%}g e;;yglgm RSy,

are_ che
bemm%?;?ﬁrﬁ abdlye nﬁﬁ%@ﬁﬁ b oer RS Arne . isppuincligylyefarola
isoxazolylhind&ylnpstrivirgs p@ﬁdlazfr@l 9r1chﬁ§'1gvynnﬁd1ﬁ)yn ﬂy&a@ﬂ |te}traﬁyc&bd11ﬁrbﬂlﬁe As with

the deﬁnﬁ‘o%;%h%ggggﬁ %r f.[oal slietelrgatrﬂg'f;é% OSH émcserrs? uod to mf:futies Elﬁ #d%)?%et ng'&ative of
any nitragpeontaiirghetrn¢arylp recagesovisse thabct@eardﬁubduelestaﬂ@cm ladhone ring is

non-arortic@P cdhtahifs b BBEroG R Gbs un@@stbRNBat 3acAmSt AN L 118 %ﬁo‘ﬁﬁhy fiffg or via
resul ts.. The phrase "optionally substituted wt

theheterB?tﬂ’BF%“t%lH‘B%f‘P% GREével¥houl d be taken to be equival ent

to t hﬁepﬁﬁﬂ&&ero@ﬁﬂd"@iﬂ &hdteto@UEB’tals st @ereitd it htedtied B@A%hnD a 3- to 10-
L o
group copgistiag of O} M akd/$, "and scludestidietic groupsn Ebutle ploptshs dirthin dlvedion, the term

“heter oc?xﬁfci %tars@c&gfdex%?@d 3 ﬁ&l‘ﬁrgﬁ%{x?\gnﬁ na,'(e) @?ﬁg "i%telp% 5190 db‘gaei ocyclyl” and

oups havi n er of car
is undergtoepl aggl W wet dﬁ@l@onsasegforth hereip. Gilgsergeyiedil™ thf:rgfo@tpq?ln@g the above

mentionddChetefakyl] 8 \G10A4[ISh YA AV Al Geththydro aﬁalgébthe@eof SFurther é@am%leg bf
ar rangenent .

garpbons in a l.ine anche
heterocgg%} @8& %6 arg 1511tR€ for tggﬁge‘fvpg@&fst}%ny rpgpzl%\g]gaml H%?pzofuranyl
benzofuraldnyll benvoepyraagyl, ber{zetnm(ﬂjdylbe,nzd’nhlbpﬁeyﬂ'l beﬁzd&tﬂicﬂﬁ catbabd\ltlly&a,rbohnyl

cinnolinﬁeﬂ}a}{gl’ 1&&&31% 1&?{2@(, ihdgh t1¥1ddlazm mfnd’az elcl)éobe :}urtaléyg 1somdolyl

rHocy
isoquino}yll,jigpkfaazplyl, Fﬁ%ﬁ’zeb'hmbldﬁh@rldmpl h@dlan@ylt WZ@plegxafzolmd isoxazoline,

oxetanylnﬂﬁim@f pfhzifA e oRA, ‘ﬁgrﬁdazﬁl 1, %ﬁvﬂ}ﬂjicﬁnyl p?f}ﬂﬂz%i lf)ﬂ*ldyl pyrimidyl,

es cycl opr opyl
pyrrolyl, 21‘1?&%??1&& %5\/»1}0&3921“8%91W1 tealy %%yra@y resﬁ%vﬁfcylpmpyranyl
tetrahydm‘jmdpmhﬁxydl tetr@BI1, $ﬁra@d510p}lrf<’ﬂyﬂﬂnﬁfﬁbélgl ﬂmblypimédw triazolyl, 1,4

t
donany BN oy Y e S o By B oy,
thlomorphghw¢,>dd1ydmbmsiaticiﬁzalvbdlmﬂnophmoﬁumnﬂydihmatrebmhlgpmmﬁs
dlhydroﬂzﬁiox%ﬁfgﬂ h?dro h Q@H %mndgz%%ﬁ q{ﬁ}ﬂfoqrhcfopd dliﬂg?rmsooxaz?lyl

In C
dihydroigpthjazg} yhgﬁ%&dmog%w@b@tc%}/hydr@xwéy |dﬂwgh@pﬂp@mlyjlhydropyrazolyl
dihydrops¥éih @ hﬁﬁﬁdropyﬁﬂﬁlﬂ@ Qﬁﬁﬁl%ﬂyrroﬁ}’ | h9%§lﬁﬁﬁﬂnylaﬂi@ly§9te9&ol Ihe

rogar bon r adl Ca
R e gl R E e MR R
methylereriaryteszoyl, &thdﬁIfﬁranylrmidwdﬁﬁydrot@leﬁyl and@‘m-the@dmi Afi&hment of a

hetefocy{ﬂ@iS%E%IY%e Ny gcecglr lﬁ lcar%?xﬁglortn OF Via a%%ter@gtoar al kyl™ and

er oar a erm
In an embodiment, the term "heterocycle" or “heterocyclyl” as used herein is intended to

mean a 5- to 10-membered aromatic or nonaromatic heterocycle containing from 1 to 4 heteroatoms

selected from the group consisting of O, N and S, and includes bicyclic groups. “Heterocyclyl” in this
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refers to the alkyl portion of the noiety and does not
descri be the nunber of atons in the aryl and

waebwroozsyl portion of the noiety. "Al koxy" repCesasmios/024256
either a cyclic or non-cyclic al kyl group of indicated
nunber of carbon atons attached through an oxygen

embodmmnt ﬁilgt%fore rﬁkllﬁ&@é Yhe au?\%r Iﬁén‘tlf)ﬁed%&%@ss §E%ell zﬁ%ﬂ@ﬁlfo' ALl te'trg{ll@dro

Iy cl oal k )] | no nunber "of carbon
analogs %‘FTGH% jugthey ﬁé@éﬁ%@é hettqt%CYfléft mwhéﬂek'@ﬁ yenot lgpigddo the foflowing:
benzoimitapol @l F&ﬁ%fhﬁnﬁy&ﬁﬂﬁﬁﬁﬁ?ﬂ Bealdd);@@dzolyﬁbér&b@tﬁiolylhfeﬁmﬁl e?yl
or. .C | cant.al.ni.n ro ang at.
benaonaf sk G WA Renal Bpdeisthanomn iy B3 Yo

indazolyt,asob@uoﬁumny;larsbmdplgdoubﬂumobdnsbﬂnlszopﬂ,emaﬁo,lyl,ata;ihthgyrlﬂmyl oxadiazolyl,

oxazolyl‘c %%oelﬁl? rlsc%%%ﬂé 'p%e%g‘r% Qgﬁﬁﬁaﬁf}%ﬁg g)gglzglxlb gs{'}Ed§Z1Wyp}pﬁopyndmyl
yrldwmaenyéldyl PraiGH, pbyFok]. Buinazobnilaq syl svénesaling, keshlpidropyranyl,
tetrahydﬁ)ﬂﬁ’(bﬂ?ﬁan&lnfél:rb&g{aro%ﬁtﬁﬂdﬂnyl BLaRE fl}’ﬂetraz@lé bR\, thistiazolyl, thiazol Jl thienyl,

ohex The, strai ht hranche
wiaaoly et | E%W?]oﬂe%gyd{%e%t PP b BT Ry om
pyrroliditigl,imbephblinyt) ﬂu@ﬁﬁp]ﬁfﬂiflylb @ihgdtblsdnzdinnidagblylf dlﬂytﬁcbﬂéﬁidfttrhﬂye,d

dihydrot%h%ﬁlﬁ%%}lalgﬁo dro%enzoaazgg %ﬂ{ydrorf ﬁr{y? drHIydrm d Oz¥) l di dTomSﬂolyl

r‘ocarbon ra anc i’ C c
dihydroigaspiazelythi diftydfosotiiazoly dilt)'dmmbazobd ditsdranizelyl, Hibpdrbpyoevinyl,

dlhydrolﬁf@d}bl‘?p dfh?dr%ﬁrrfa%l H[Hy@osylﬁﬁiﬁglyl_r Bﬁy&ﬁp}tﬂﬁ Qilmtcﬁgﬁ]ﬁﬂﬁ on

dlhyd“’tﬁ‘éa&ﬁ]é’l éhtly%tmbgﬂﬁvFoltla@ﬁxdapthﬁawln@htctr%tmewlt élhxdre%%&ﬂ
dihydroaattalimyl, nﬁtﬂﬂﬁﬂy’dm)gﬁbaimﬂ teﬂ@ﬁyuﬁtﬁureﬂ}m)éﬁ& tetraWd&fﬂMﬂW'l ,and N-oxides

thereof. kA%ath%eélao%rhn%rogyclgl S %s}x?uiegtncag ]pcc:tuﬁga gl Es%zlttora P{')%ﬁ F}%tyroatom
cont aInranothq:rwhéocbmams hedgrdeyeiryis $péeced iomi 2-aregidorief beazimidazolyl, 2-

d1azap1n§1l1£b ﬁltutl&idfyia Q—lﬂtL ¥cﬁ¥l nogé Qﬁjcfe) lsi%dgﬂigbl?r@?] Zlg)r%loﬂﬁﬁ? ée?fdgl, plg?razmyl

I NSt ances, stituent
pyridyl, pyFQligingl, flwmenqhﬁ@}eu%fggnrg@p@ne iykpllidinone, quinolinyl, tetrahydrofuryl,

teﬁahydﬁoﬁ@qlﬁﬁalaylkwdeﬁtenﬁryl If aryl is taken to be phenyl,

E I'C]:If S se fapm L I@a@r{,\ﬁ?u Shﬁqu‘cj]é]dgfﬁ;e |J t-é']%yl)oprpa 0%:{{1 ag gse let!&glalg intended
tohmhdusmdmhﬁm&onmnmamyhomus |ntended to mean any stable

mno C’}(Eé 2%18/1 \%}]keQﬁ C&f@nkrlc F&c%a?%? l r}lgtepoaryllj anf h%te?cfc?gly substltuents may

each

be subsh@t%p@gl 8#‘“% gﬁlegrswmfg]ag%eﬁngd Ptlkf@]WLrﬁeFB"(f‘éﬁWple a (C1-Cg)alkyl may
be substM1W$ne v lor AseduosmaRhs Rboted M@Bﬁ' o@qgalgﬁeﬂ *LW& dlellfgylammo,

ses mhere the aryl substituent is bicyclitc and one
or hetefwﬂg fuh frRorBlith Peoriqigy 2 it 18 (b st e st epia <o and the
other is OH, thé follblidgareGnaiided id thBgefinltim: t er m het eroaryl, as used
4}{)Cﬁ; Ridkc @§§Eﬁ§ @ I or blcycllc
) 95 (ﬁp hgpf atonsﬁ$%ﬁgggﬁﬁggnéﬁsgﬁereln at | east
o n e r Thegnoiety frmedvhen, antlie defititiinrg tia R¥e of tw@R % on the same carbon

atom aret@inBme@ioToEn SEHSH! RAIdstEd bj@e BiRWgeONsi sting of O N
and S. Heteroaryl groups mnthln the scope of this

definition include, JJp , are not ted to: acridinyl,
car bazol yl, cinnol qU|noxaI| ﬁkpyrrazolyl

i ndolyl, benzotri y , furanyl, t hi) nyl ,
benzot hi enyl , benzbfur/anyl, quinoli nyJ, isoquinolinyl,

oxazol yl ,

In addition, such cyclic moieties may optionally include one or two heteroatom(s).

Examples of such heteroatom-containing cyclic moieties include, but are not limited to:
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I soxazol yl, indolyl, pyrazinyl, pyridazinyl,
pyridinyl, pyrimdinyl, pyrrolyl, tetrahydroquinoline.
wéoomontess he definition of heterocycle bel ow, PCT/US2006/024256

"heteroaryl” is also understood to include the N oxide
derivative of an |trogen conta|n|n heteroaryl. In
cases 8 the T oaryl ‘hlltue bi cy¢l¥c and
one ri '8 non- onatlc org”tdn alns 0'’het e Q?B

it is derstood tha attaghnen ri ék_n? iC
ring or t he roaton1 a|n|n é'

respectively. The term' heterocycle heterocyclyl'

as useds ein isgsi tended an - to 10-
man‘oere‘réhe{z natléé ?’nonar L?E het cIe
conta| rom to het roat ns s Iec ed fromthe
group cg stl ng,\p_L.éC; N a S and cI des bicyclic
groupéynFor thekpurp es of this |nven ion, the term
"het ero®yclic' 'S al so conS|dered to b@cqugggmgps

with the terns "heterocycle" and heterocyclyl and 'S
under st ood as alsgpgaV|n the definitions set fort

her ei 1 ceraip fusfapcesd \jand R fopre defined swebythpd they f‘ﬁ‘é’eé%\‘/ g’gether with
the nluog’@rtb whita dhely ateedtt@alé& toSforn@is mogddyclasor dichylitrmetemstgkle with 5-7 members in

each ring, ahndrogglgl}/aﬂ% f:oq a?t%n% gr?adtélﬂlon {h g%rg)gt h?rrlel oer)r(ﬁv? c{dhec{oge(a hﬁtgroatoms
selected frofm|No W ngl S, aazéhqt@pmle Joptemalipsubsitated Wvjth ondermzond snbstitydngs selected
from R8 bﬁml&rc@ A erocpﬁ&ztﬂaq ¥ ARR Bl fornRE %d% ' tﬁg gt ¥ibe hrﬁuted to the

benzot hi ophenyl , " benzoxazol yl, carbazolyl, carb
following, Keening 1ﬁyl|nnd ?hatrtgq]lg,qteroqyﬁlp M@p@qlly spbstityfed th Ong HIBPTY |(and in another
embodinkeRt] Shd T W threb)tdBstiflelts chds&d@ARSS ur anyl , i soi ndol yl ,

isoquinolyl, i sot hi azol yl, isoxazolyl,

napht h ridinyl oxadlaz , oxaz oxazg |ne
oxdzol\ . anyls, yra _H¥$t¥} x_

pg Pgiél D) dop r|da2| dyI

pyri | pyrro yl, qU|nazoI|nyI qU|nonI

qui n nyI tetrahydr ranyI

t t_rq% gh any hyd oqu NOHI nyl , H

t et I _t razol 6py 15%A t aU|azo yl, t hi 25 N/,

thi enyl, trlazolyl 1, 4- dloxanyl dr azeRi nyl ,

pi pera nyI er|d|nyI pyridin-2 n I%

p [ nyy\‘Nh|o F{nyl

d drogD \)Q}anyl

di hy nzothlophen Fhydr obenzox
di hydr of uranyl, dlhydr0|n1dazolyl (ﬂ\ ydr an@I

di hy sooxazo dlhydroS thlazo

% wdroox@gdisazgl yl g h§d¥N§§§&ol?Lh|dl ydr opyrazinyl ,
hydLgpyra ol W, dl gdrfopy

dlhydropyr|n1d|nyl dlhydropyrrolyl

dihyg&qu|noI|nyl dlhydrotgbrazolr , )
di hy dicesmkedizmssiof fhe Farmmlyh B fis selasted romar ged ketgspcyalyls said aryl
and hetegbc oyl reedupiopdeially substittydlivih a6d todive yiibstituents, each substituent independently

enedi oxybenzoyl, tetrahydrofuranyl, and
Selected?gﬁnltr]%glhydroth|enyI and N-oxi des thereof . Attachnent of

a het Brageybpdimess b deicouremnd ehihe Fewara I, RA isseleated bom &hemaikyl,
Cp-6 alkyl Mi2g ARSI A AN galky1,210- e(ﬁmctq rgan@ 1, -bhg1term

st B o SR SRR R LB St nd

optionallj GG EEIRRAL/ith I8 tSHRGMBifehto that nﬂbmuefnf AR ptndeBily*selected from R8.
het er oat oms sel ected fromthe group conS|st|ng of O N

and S, and includes bicyclic groups. "Heterocyclyl"” in
t hi sehibladédie mite 1ﬁs|1.’tfh[ ﬁlfvﬂitlen isntd fiebeforoh bﬁ:oﬁi@@ﬂ&ﬁs HHFHrinQI@&,Chs well as

the phanggcteﬁt’ic%ﬁ; X ptabqe sawe and s@%eo%on%grtf?ergori} d S(t)rgé gﬁﬁ %emp ic compounds

-10 -
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anal ogs thereof. Further exanples of "heterocyclyl"”

i nclude, but are not limted to the foll ow ng:
woenwmomsslazol yl , benzof uranyl, benzof urazanyl PCT/US2006/024256

benzopyrazol yl, benzotriazolyl, benzothi ophenyl,

benzoxazol yl , carbazol yl, carbolinyl cinnolinyl

exemphﬁédrh@fe}ﬂ are {hglp%ﬁ{e}{ Isalts off %%b Bthp ouh %f termRACLAR llgfek's' to the

i ndazol yl, isagbenzofura |30|n I soqui no
amine an?GPl?‘ﬂséIk’é?rWalt forgy ¥ gezeac?qupassegrghm%up@qllﬁypceptable salts not only include

the salts em@lhﬁwfoy the s@é&ﬁ&%ﬁboumﬂ%@e&éﬁlﬂeﬂ Berein S% @E@hli ﬂ‘l@ 1cal

pharmacelﬁlrcalgrn élpt%%/en%f}afél of’ﬁkﬁ)’geggz I n%‘: comg%nssﬁ)g %l‘l‘ﬁ\g}?? r;liha ee E)rm of the

specific :ptjmpmpgdn;ls dpsenited olay by isplagd mmg t¢thniques krexalin thglast. For example, the
free fom]i 1%537 l?emé%e[ leleﬁ% ¥11eat n%?ﬁel s@ﬁ Q'snﬁ{algi%ﬁﬁ{‘ X%lueous lfase solut18n Fuch as

et ah o1 soqui no razo razo
dilute aqthguaﬁpégopcyqssmmiaﬁ)g@ﬁtg pmnpmp @m%/sodmm- bigarlosingte, The free forms may differ

from theR£@bdceth Akt forns o te PReR MYdertail E@Mﬂﬁgﬁﬁfe@ O as solublhty in polar

s By PEE PR S RS O e o i petive e
forms fodpunydesodfetrzaventicdaz ol yl , di hydr obenzof ur anyl

di h benzoxazoal

A L —
the compgipels of ﬁylggmuagmwyich ccmtehly@{bzmcsmahdla opleyy by conventional chemlcal
methodsd GQMI@%@ iR %P{hx Ibasnfjdomf)gﬁlﬂg 51%%)9&! ed ofttlel 39 {1 @Xé’h%éen yl,

r opyr azol dropyridi'n
chromatc&reﬁ%}ﬂ 'erilclrﬁla %/l}eﬁee b%ﬁe % rwamounts or with an excess of the desired

salt-fonrﬂigl‘iy(dgﬂﬂd.ld)rl’w@n&)dcxd iflh E\Mﬁbl@"s(ﬁbé’rﬂi 310\|ra)f1l)us combmatéons of] solvents
r ot

Slrmlarlyd h’h)ég %r | ggfgaiﬁgﬁaqlﬁi ngdr 0(% FI faeﬁé)ﬂo}'/ls Wwith thtc]%pproprlate mgrgamc or

Ogmncmﬁﬂhylenedloxybenzoyl t et rahydrof uranyl, and

tetrafyd gﬂ&#ﬂa@&k%@@&g&b@%ﬁlg%? thtelggllh&%nds éttﬁlgg‘\r[\}glﬁﬂtn ilpcﬁude the

a hetero can occur
conventigfal ane{oRC FlisF W COPoIF ofieit MentiomboRITIEHY, reacting a basic instant

compoudd&hﬁlraﬁ(iﬁ’&ézﬁnd c§r oﬁgﬁhﬁ Gti@dFbTRihple REBREAGRAEnon-toxic salts include those

derived 1'%)11? ﬁ.:o%g]gtg ?1(&6%/ shl&lh%s hyﬁﬁ)a]ép% rﬁ?c?rgga%.}ryng%ﬁggpllﬂfannc phosphoric, nitric and
the like, aspwablfus kalts\prepagei fiemi dydnic Jpidpatchzs Mytic, pmp[dnd:ysuccmw glycolic, stearic,

lactic, mﬁ%r traIQH d!ng}{: ascgﬂaf%l rl dmaf'f): h}{dﬁ (%XSIX»H e&r %}ea}gl?(fehc glutamic, benzoic,

hone, |no
salicylic tseltfqndtw@-ﬂm‘t%dmm iﬁm}alnc talmmesﬁfoemymetthlafmprce@hm éulfonic,

oxalic, 1s@ﬂi1ohféol§1ﬁu&{)ac%hé bdd thdnidehe art, "hal 0" or "hal ogen" as
used hereln is intended to |nclude chloro, fluoro,

br om0V 5D erpRpouNhef thy Iesent iayeREeRiS acigiFieyiighle “pharmaceutically
acceptabE)éEl‘tsO &if&y tq saBz*.’ pi’epard‘dffbﬁlli ﬂﬁhﬁice@t[tdllﬁﬁk@'t&ﬂé/ﬁﬂn%bxm bases including

morgani GRS and YRS PR P B R ke PR 8T ele ei amgonio

calcium, (ﬁcﬁpperc@p)rm kgrtousraighiloe, rsagossiund, imagganid dahs, anreganbw) patissinhy;, &@lium, zinc

and the 11§U bﬁérﬂléumgﬁ)?ef ettﬁga gﬂ}lmalcm mag‘ﬂelsﬁl%e gﬂ %lulﬁl %(IM sodium salts.

di al kyl am eteroc such
Salts derlﬁecb@qarp @ q{y]pceugrrﬂyy gerepfable prganip hen-ogis dases inclydesalts of primary,

secondar Hﬂlﬁt&ﬂtﬁa%ﬂhnds SsugsﬁﬂutélﬂgmBQan@ﬁdi}?g nal@al@'@'cc&ﬁ( Jugééi&gm &Bines, cyclic

s o8] GBS SE L 1 NS S LoD S SO G
dibenzyldiipienediamine ndiethylarhing?2- dﬁfliylanﬁno@thaﬁﬁi 2 M@eﬂﬂyﬁnﬁfoeﬂlml Rtt&nolamine,
ethylene&ﬂ'rﬁh? ?\L—gt%oxg%rg {\Ia tthy?n 1nehgg:?clarr}11€n% élgcgsa?nnne hgstldmg lffydrabamine,

isopropylamine, lysine, methylglucarmne morpholine, piperazine, piperidine, polyamine resins,

procaine, purines, theobromine, triethylamine, trimethylamine tripropylamine, tromethamine and the like.

-11 -
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I n addition, such cyclic noieties may optionally

i ncl ude one or two heteroaton(s). Exanples of such
waeb@Erozsem cont ai ni ng cyclic noieties incl udepPCbuS2@6/024256

not limted to:ln certain instances, RO and R 1 are

- defined such that they can be taken together with the

When the béﬂi@g&ﬂoﬂtﬂe MBdeftintdh@Yn RLEdR! heGPE dirdeFof®T i@¥efs to the compound in its
clic _heterocycle with 5-7 nenbers Ph

non-salt gog@hw?ﬁ? e tﬁ?]?f‘%b?%ﬁ‘i’%ﬁa]“y IcHHPEEE, in addition to
t he rTTl‘terplD@matloIDﬁfG:h@phai‘M&eﬁdzdlﬂ}t alc@d}ﬁibl&b&ltﬁdd@@mﬁﬁﬁbove and other

typical nggglg(?eﬁlg%%lg (%gc\%g)t%&e 8ar%f§ qs?)rpo%b fuﬁf’JI dgﬁﬂgﬁﬁyaé:%g lgteaé gﬂ’g;ié_%gagédt%al Salts,” J.
Pharm. §ci.ofTRE0: 1#Ranpl es of the heterocycles that can thus be
for 'Teldwilf‘aqg.ol&%oteg "Jﬁat ﬂfe%o ﬁ&eunhg @tﬁeﬁ:ﬁes‘éﬁ nwéﬁtugn 1111%1 g}»’gtengally be

eln in mnd that teroc
internal %‘ﬁ%%ftzl {ftiens: erﬁmé?r@hé%wlﬁwaé cqrﬁﬁ@m RS acidic moiety in the

compourginfuohli hd@d&fboxﬂl’geoupt i»h@y B arﬁchﬁce @%d ﬁﬁl’d Eﬁ&ﬁ&n&lﬁd?ﬁl%e %ﬁgfﬁ @f2n be balanced
e For

off 1ntenIa[l?(r) e%lfmfoth? ?a&cﬁu&g geaﬁflm ofo of egé);/ elﬂ(%/,lpteggfgfcdn%llpy* sua]ﬁas a quaternary
nitrogen piotme Padsaddtsd cogipoupl taping dmerhdlly bﬁlahx&tchirgéseﬁldlﬂlﬁsfhot)ﬂh@ocidibd with a

1ntermoléc'uM?co%Htka§$ﬂ H}}? QfS bi: g&%ﬁer@% t h‘é@%fﬂg oc%ﬁl Ie)&gnﬁgt ly

sel ect ed ercomnpound of
t he #Eﬂﬂﬁ*mahbrpylaqr@m usedsia|thecichemds pohEGimmbes) &y Hefing bgow:
al kenyl, C2-6 alkynyl, OH -OCG -6alkyl, - OGC(=00C _6

APCI al kyl, - O atybs hé‘tﬁcpﬂrgﬁu@ cheni&ell FRZNRIn qR' 1,

DMF -th(C»ZNRIQB&hyﬁgﬁgmNBIQRI 1, each al kyl, al kenyl,
DMSO al kynyl anoiénil sagbti@hal |y substituted with one to
EtOAc five subst Etlyemdetate €ach substituent independently
LCMS sel ect ed fDmmd%mpmﬁgﬁqmﬁqmgpqkaﬁmkﬁ§tant invention is
MPLC the free fodaed pre@iReOEThOMmatoapl @ |, as well as
NBS the phar nacebbinealctiag@eept abl e salts and

TFA st er eoi songSubBR8Ohcid SOome of the specific

TFAA conpoundsexXempbbidegdadigd@icn are the protonated salts
. of am ne conpounds. The term“free fornt refers to the

am ne conpounds in non-salt form The enconpassed
phar rhe eartponadd of tizie tepitabay bapreparétDiy caiplyying1ehdbes ds |§1@own in

the follo@ﬁz!g Eﬁeﬁé&eﬂhhlﬁl&? 9) c{tl?err tst{glga%{dsrg;?n? u}{laltlgﬁsctggp 0 Ulﬁ)?)g’vgg]re % Iilterature or

erei n, but
exemphﬁgg g)ébq %prgn@éql proceduresh Bhef 1}1@§alﬁ\(§rsnhe@fes bdopaberdfrep fire not limited by

the compEl@deTHétéii dr by aﬂ}‘ﬁarﬁé’t@cﬁ s{ﬂ%flﬁbﬁg e ;h@yeﬁ @&‘QHJS‘I&I\%?#:POSGS Substituent
ounds  de be isol dated usin

cr
numbermlgﬁl(s) wn in the sc é%ﬁ I (?qgé potélfgﬁﬁpg( coprglate e hat qsgq: }ﬁ!]twal@é and often, for
clarity, a siegje nudstithed isbiow sakchddgo the@oBpdubd Whé niultspld §uBbtents are allowed

undertheﬁa{éﬂﬁ&s%?ﬁcﬁ%ﬂf‘aﬁ%rse? gol ution such as dil ute aqueous

assi um car nate anmoni a and sodi um
blcarbonate. The free forms may differ fromtheir

respective salt forns S%%E#ﬁ@@iin certain physica

propertjes, such as solubiTity in polar solvents, but

the ASPEPEHE Sehemre Adpactomela ssitavs wpsitutesharmothyBidotiva Ayl with
strong ba&(fd]ldﬁ«’:ﬂd &R Treat:ttﬁbnt WheH & suﬁtﬁ& QkiitvRd Plro%lbclf,lﬁﬁlﬁ&yﬁg ?ropfdésotﬁé §iefin

nven |o p ically acce

1ntermed1§t5 lz%-is]. %BJPeq{Jﬁné pPlH oﬁﬂlfon&)aﬁ%d%ﬁ égéﬂlzbtg)néy?]\ﬂqlf\é dhezed from
intermediathgoropmpd of s invéntichis3. nventi on which contain a basic

or a@!:lfé?n% ﬁmhﬁ‘}aYes tﬁ{e s€ ?%/1? AL (ala?e A g %%%:Rafggé}(g instant compounds

Gener asi ¢
having a yygigy 9f @rdme prchaitfidgysubsgtients.c h ange

Scheme C illustrates the incorporation of R by a Suzuki coupling of an appropriately
substituted boronic acid or boronic ester with the chloride of the fused pyridyl ring of the instant

compounds.
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chromat ography or by reacting the free base with

stoichionetric anmounts or with an excess of the
wdesi7roezkssal t - f or m ng i norgani ¢ or organi ¢ aci #CTS2006/024256

sui tabl e sol vent or various conbinations of solvents.

Simlarly, the salts of the acidic conpounds are

f or 'Teﬂ:h@ﬂ/le DERGkh@ Me;ngn@erkgrlég@f&f}fdnélIOQhé H&Eﬂ%gfng?u%ﬁs having

bst ani ¢_base. Thus har maceutically acceptable s
substitutg mFH%“@ﬁﬁﬁﬁﬁﬁﬁémﬁﬁw?ﬂF§glnventlon i ncl ude the

C oNnvV eRrtpagdiidh ofNGe irs@xd d’éntp&hdds wlérefnlRE 1@@&9&%6&1&6@&6&19] i8 illustrated

i St 08 5 SETER B 5L 0800 085 ol ARt e

then 0x1cemwpley1d@dm\mtmt @ngbumiofr4t Deprotestiintpgovides tha dkohdl @sEwhich may
a [
then be c@ﬁ&e‘;{gﬁf}o r?{agg& op quﬂﬂc?io@acf F%ﬁ&?b&qpchagsgﬁ%ﬁlﬁ%%g r{tﬁe art.
and t¥réeme K élus?;ﬁ%iesveelaltera@;ws arqcsduper fgpfﬂnemg thegrisystigeing gystem of the

instant c@ﬁﬂ)dﬂlﬁdss lfﬂhhs zﬁﬁllt@lﬂ? Eﬁtﬁmtuféﬁ t@lféb@r@y%hl&rﬂl@ L1k @@nvgxltéﬂctg llﬂt&medlate F-2,
ar ric, .ascarb

which fe&%mﬁba Slwa‘ﬂé F‘B’S“tHS?G PBSE’%&FIQ .%Pm]sﬁ%% ?%@fi?ftyde 513uth§ﬁﬁ“t?dlate F-3
can then loedezgyi teise salidta@ldyclizatisnofpasviidei the indard ehgotyd Banzoi c,

fumar

di sul P];rgpnalratégh gﬁ%ﬁ&i&%xfy%aﬂ?ﬁ %ng\}l Q%Q%%?utﬂ {)Iusgir)sglguggt{ It\ﬁals %luatrated in
Scheme Gtstartingath thewltsﬁ-’etIanpound of the present i nvent i on

i's aCSc‘ﬁérﬁe HSist-AR @ Fﬁpﬁ'ﬁtﬁﬁ%? 'ﬂa?lglshﬁéﬂﬁl&ﬁ%ﬂﬁ(ﬁ%ﬁeﬁeﬁ For substituent
R1 salts" refers to salts prepare rm phar naceuti ca

: accept abl e non-toxic bases including inorganic bases

and organi c bases. Saltscignpw@ad from i norgani ¢ bases

i ncl ude al um num amoni um cal cium copper, ferric,

ferrous, lithium mMmaYRESBIM nanganlc salts,

maffan sdsi u m  zi nRlang~{ heCO ke

et 2

Parti uIa ly prefer t he ammonj“umj|[ cal ci um

magne pot assi usn and_sodi um sal t ts derived
from philr maéddy i cal Ty cep ahl e orgaggc nyn-t oxi ¢
bases inclgyde sal tgof ¥ secon ry and tertiary
am nes, substituted n1n i ncl udi ng na€lir al Y
occurrijng substltu®&ﬂ25ﬁ$ﬂﬁenkﬂyb|icegggnes q;5_§$%
ion e nge resins, such as argini ne&pet ai ne

caffeine chol i ne, N N1- dibenzyl et hyl enedi am ne,
diet n1n 2- d_ethylan1®oethanm

2-di Ekg 0 eflhanalam ne, ethyl enedi am ne,
N- et hyl hoI|ne 3 er diBe, gl ucam ne,

gl UCOSFHH hi sti dynej// hydriabapt ne, isopropyl am ne,

| ysi ne, nethylglucadﬂne -oy’phdl i ne, pi perazi ne,

pi peri di ne, polyam ne resins, procaine, purines,

t heobrom ne, triethylam g3 trinethylanine

tripropyl amine, tronethanine and the |ike.Wen the
conpound of the present invention is acidic, the term
"free form refers to the conpound in its non-salt
form such that the acidic functionality is stil
protonated. The preparation of the pharmaceutically
acceptabl e salts descri bed above and ot her typica
pharmaceutically acceptable salts is nore fully

descri bed by Berg et al., "Pharmaceutical Salts,” [/ .
Pharrn. ScL, 1977:66:1-19. It will also be noted that
t he conpounds of the present invention may potentially
be

-13 -



internal salts or zwitterions, since under

wo BM&hes0gi cal conditions a deprotonated aci gicg/RiRfo¥4256
i n the conpound, such as a carboxyl group, may be
anionic, and this electronic charge m ght then be
bal anced off internally against the cationic charge of
a protonated or al kyl atggdphgsgc noiety, such as a
qguat ernary nitrogen atUﬁT‘Wsol at gl conpound havi ng

R |ntr nal |y bal ance char ges, Rand t hug| not _associ at ed
h_a T er | eBINRIPREOUNt er 16T\ prety~a sy)equoR“
[ e—ree—fornt of ‘ ertain

ef=red bel ow APCl At m)spherl C pressure chem cal

i opi.zati on DVF Di met hyl f or mani de DVBOLDI net hyl

sul'foxi de Et OAc Ethyl acetate LCVS Liquid

chrggmat ogr aphi c rra spect rl\ﬁmet ry I\/IQLC I\/ledl um pressure

i quid omato NBS . )

TN st ideFAA Trlluoace
ooy dS W nvent i o B

aqpl o¥i NG react i on@e@bééhovm i NT he—£o

in addition to ot BENABt andard mani pul ati ons

kngwg in the literature or exenplifiBed in tl

experi mental procedures. The illustrative schenes
bel ow, therefgye, are not limted Qy, the co@pounds
| i st or by @ny particul ar subs : Io a
HCH | lustrp s 0S8 NEybsi |5‘t@e¢1't nufrber, SOR
—tmthe pot necessarily cxyre at
used in 5~and often, for cl arNty |ngle

substltuent I'S shown attached to the conpougd4mhere
mul ti pl e subsBid uents are all owed under the™ —
defi@itions of Fornula I e@el nabov®. SCHEMES As shown

Brat S5 "wi fh ofTonpbask 1 ok oRed by

th a suptably subs ed bpapgbenzal dehyde
3 e ol efin-internediaft A
polyphosphonlc acid nedi ated cyclization provides the
i nt exmedi at e/ conpound of the i nvent Beh A-3. Schene B

illustrates the use of i iate A-3 in the
preparation of instant & having a variety of

am ne and sul fi de substituents. o
C| O R1
(S msoRe R'-B(OH)y =) _NHSO,R?
N / 7/ Pd(PPhs),
C-1 C2
Rl\ll3/o
0O O
Cl Q R’ = a
=\ _NHSO,R? - _\-NHSO,R

Pdy(dba)s
KF, [t—Bu3PH]+[BF4]'
C-1 heat or mw
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Schenme Cillustrates the incorporation of R by a

Suzuki coupling of an appropriately substituted
woaowormoz2saci d or boronic ester with the chl ori geTal2d0h024256
fused pyridyl ring of the instant conpounds. Schene D
illustrates an alternative series of reactions to the
i nstant conpounds havin%qﬂﬂﬁiiguted am ne
substituents on the phenyl Ting. Preparation of the
i nstanp conpounds wherein RS is a functlon.llzed

Iustrated |n heme ER!Th
de th&di%l E-2,

al cohol E-5 mhlch nay t hen be converﬂgd vari ety
of other functional groups by techniques | known in
the art. Schene F illustrates an alternati=¢& procedure
for formng the tricyclic ring systemof the instant
conmpounds. Thus a suitably substituted nicotinoyl

is converted to inte diate © 2, which
a, sultaphly sulsttliute
be ?ﬁﬁ%gﬁyde E§g:xlnter
Pase nedlateg Sy cli zatign
: 'onpound F- 4. Preparat|on of M h\xdroxyl
beari ng al kyl sidechain for substituent Ris
i1 ust ed in Scheme G starting with the Bdinyl
substituent. Schenme Hillustrates the preparation of
sui tably substituted am de noieties for substituent R
SCHEMEASCHEME B SCHEME CSCHEMED SCHEME ESCHEMEF SCHEME
GSCHEMEH Utilities The g@g@g@igs of the invention are
useful to bind to and/o te the activity of a
tyrosjne kinase, in particular, a receptor tyrosine

In an enbodi nent, tﬁe recep(br tyrosi pe ki nase
' he%

B&he @6‘I’(gzubfa | a u
recepP@ PR PSi NeXXKi $ ;
5 may al é :ﬁylatey by\the” conpounds of
t he gggsent |nve this cgntext, nodulate neans
ei ther 1ncreasing or decreasing rnase activity of
n enbodi nent, the conpounds of the instant

i nhi biQHt he ki nasgtact i vi t"bf I\/ET d’hSlMegt-Bu
hg invention fIN j

) )
0 progidf t he

R1{nvent5

R1 O 0O~ SiMth‘BU

= pBuNF

J
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that is, one can affect the phosphoryl ation/activation
of MET either by nodulating the initia
wohowpozesy| ati on of the protein or by nodul ati RQTHIS2006/024256
aut ophosphoryl ati on of the other active sites of the
protein. Alternatively, the kinase activity of MET may
be nodul ated by affectingyifigelpi ndi ng of a substrate
of MET phosphoryl ati on. The conmpounds of the invention
are used to fHgat Qr prevent cellul ar prollferatlon
dlseaSQ5 Di seasg at es whi ch can be Ghhe
met hodsjjand conpp ons provi ded her
ted t o7 cagenr ( j 3
n dlsease arthritis, rej ctlon

R1

ory b pr olf tion induced
Bcal §§@h"]u?ﬁ@&§lncludlhb etz not 1inited
t oE-Isur gery, dpPasty, and theplj ke. It is
: = hypoproliferation state (abnormal state
tri-o- ypop ( )
nzzﬁ"gﬁnﬁéemﬂéeqU|re tradt t. Thus, in one enbodi nent,
fllcted or _may ewentyal |\
RiMebse di
gbqg. TiTe
ided herelN archba |%¢Iﬁw¢§%@ned us& ul
eatnent and prevention cancer including solid
_-_rteéiicular carci nomas, etc. In an
, the instant conpounds are useful for
t Oeat ed by the conmpounds, conpositions and net hods of
the invention include, but are not limted to:
fibr;na i poma @nd feratom; Lung: broncmggenic
e snabHcml,
ma) -a-l—vegllaaw ( ; Jar ci nom,
gdenomaf S§hrcona N dr omat ous

appreciated that in sonme cases the cells may not be in
ﬁwentlon her ei udes appllcatlﬁn to celds or
[:;)4u& amﬁ
beco ffI| i s
6§Trrﬁﬁ§*and 3t ho'dl
uch as_skin, breast, brain, cervical F-4
t eatlng cancer. In particular, cancers that may be
Cardi ac: sarcona (angi ogg fi brosarconsg,
r habdomyosar coma 'pos§rco§§?g nmyxome, rhabdonyoma
Cl car cffnoma (so anQus Nabicﬂundlffembntlat
esophagus

(squannus cell carC|nona adenocarC|nona

| ei omyosarcoma, |ynphonma), stomach (carcinoma,

| ynphona, IeloEyosarco’.), pancreas (duct al HO
ngﬁeno@. C|nona, |nsul| oma, gl.ucagonondsl\g

car cj noi /@t ' Soa) , nﬁﬂwg ovel
(adenoca _ oma, carcinoird—temod

sarcons, Aemangi oma, |ipoma, new
fibroma), (adenocar ci noma, tubul ar

adenonm, villous adenonma, hamart ong, Ielonyona),
rectal, colorectal and colon; Genitourinary tract:

ki dney (adenocarci noma, WIms tunor [nephrobl astomg],
| ynphoma, | eukem a, papillary renal carcinom),

bl adder and urethra (squanous cell carcinons,
transitional cell carcinoma, adenocarcinona), prostate
(adenocarci noma, sarcomm), testis (sem noma, teratona
enbryonal carcinoma, teratocarcinonma, choriocarcinona,
sarcomm, interstitial cell carcinoma, fibrom,

fi broadenoma, adenomatoid tunors,
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i poma); Liver : hepatoma (hepatocellular carcinom),

chol angi ocar ci nona, hepat obl ast oma, angi osar cong,
woaepetooz2s | ul ar adenonma, henmangi oma; Bone: 0St BOGRIS2MG6/024256

sarcoma (osteosarcoma), fibrosarcona, nalignant

fibrous histiocytoma, chondrosarcoma, Ew ng's sarcons,

mal i gnant | ynphoma (retisgyipAzgel | sarcomm), multiple

nyel rra mal i gnant gi ant celT gunor chordong,

ocar N | agh nous expstoses), benign
@I tomao i
Lapt cel |

Qndr.onyjof i broma,
TNy, 37 ~Nef Vol
, mq;m% DEBN nges ( My q;
meni ngi osar conma, griomatosis), brainT(astrocytoms,
medul | obl asgpma, glioma, ependynone, germ noma

1. NaDpeal oma] y gl i obI@st oma multiform

2. 19t godReHil Lox Bchwannona, retinobl astoms,
-——coRrgeni t al Q] nEr/clard neur of i br oma,

3. Rrbldongi onm, i offe \f coph) ; Gynecol ogi cal : uterus

EDQkﬁM&B@trial ) ~~Cervi x (cervical carcinona
pre-tunor cervical dysplasia), ovaries (ovarian
carci noma [ serous cystadenocarci noma, nuci nous
Utilities CySt adenocar ci noma, uncl assifi ed carcinona]
granul.osa-thecal_cell tunors, Sertoli-Le cel
t unor sy Ca%%ﬁsrﬁ ventign 1g Mg €9 Ripd togwd/pr m@‘éﬂl%the activity of a
tyrosine ](iaq;a,atrparﬂmﬂ:&l d recoptof tynoHiree, kinass. rIaap bﬁlh@ilmait tﬁ@feﬁépﬁﬁmﬁosme kinase

isa memﬁfg'%F 91%%!91‘ &%ﬁ?ml f ![ng AP AL %R %fhment #1 REE;PHIS hBIg?I} %T eﬁ hough the

cel carcCcl nona, squannus ce caf Cl
activity of W%ﬁféyp@n@hy@n"aﬂrom hthbowgandrsmmey k) be frathlllatpd bythe wbregounds of

the presehtGAVRLiGH MR Ihis dRRRL Rb@GkE meg’rls%g’cger(lﬁ‘&‘eedglﬂ r]l Es%}g Bnase activity of

acute _and chronic], acute |ynpho ast

MET. In Efrﬁla‘i*ﬁden%ﬁ?ﬂfewwnés Pk Bystant mwammbqt i ingq aptivity of MET.
dis ea&eséomﬁﬁulnﬂd dlge meah@fnﬂnd ﬁﬁyﬁl @%@@loﬁﬁﬁh@a@w NGB be

oprecia BABALI B0L 508, RO DL AL YIRIEIE LB QTR

that is, ongzar Affeshihe pm}gmnﬂmntaeh‘#atlom pEMAD riher be ﬁﬂdlﬂﬁdlgnﬁf:imtlal
phospho@ﬁﬂmﬁe Is‘rgtleﬂn 0?%; {hb&kﬁﬂﬂl% thé%og)ﬂéslph(%éﬁ nto(}frﬁ?ebother agtlve sites of the

astic nevi,
protein. ﬁé‘l’f@ﬁ‘tﬂ’ély’ the lslmsagftgflty aﬁhlﬂfi\”dn@rm m@lﬂh@dsby affeating Bleditdprgeof a

substrate SAMSET B@hb@famm cancerous cell" as provided herein,
i ncl es_a ceig a%fllcted b}; any one of the
abov e GRS tedmeFPtPmaTe tsef o ‘é%?rfi’é?ve’é%ﬁ%‘&%ﬂhfemtwn
diseases. Direase otafps whith caf bettieatei bg tmﬁﬁethdds/ﬁfdltdoﬁlﬁomcﬁs Y@ {ddll hdréih include,
. elected from. head and .
butare et A B0 e R RO RS wl P RisE et Fymictaf cton
inflammafqiy fovedl disersamedlifesntion indvatd afiemedital pycahres gncludiog -benmt limited to,

surgery, @@loplabtyHld BRMHKE Tt is RARES R th if 8BETases RARLA rﬁ% ndt 6 ﬁll a hyper- or

ﬁﬁ cinonmm,_ |iver cancer gastric cancer can
hypoprolifgiptiqnisate (hnormhitatey P S iresiment i hade cusratiogiowat, the

inventionlhresi inllided agplioffon @sTEXDIE bNRBEvidubil &/hieR ARAHNESA 8f miy Wentually become
ant ﬂ){lent o are useful for treatingcancer

afflicted Wﬂf LB Y dlsﬂ OEE b ¢ | yrphoma, | ung
adendbacongronds, cemmbitionsaint methods mavidealr herelitﬁﬁé p&atilaly deemed

useful foﬁﬂ@ﬁ&ﬁpenlt hﬁ/d:q're\%ﬁ‘t%ﬁrf I‘%Fls}lgl{l(?in C%ogg %meé a%n ﬁlgﬁ% brain,

mul €] sto
cervical CPWHVQPS éfﬁtwﬂ?é Paf@ﬁ%%ﬁ, pienin antembodioepiotn dstaoif corfpeunds are useful for

treating c!uﬁélt AR batiM SN dah Qs tﬂﬁt@nd&’%ftféhte& 9}‘ thE Eﬁﬁﬁo‘ug& EH¥ositions and methods

| ected from ovarian C ncer
of the i mvﬁ‘&ﬁ’at‘ E‘Ié‘ﬂ 3t &P neta{?‘%}feﬁ %?é&oatau@lgr@moraﬁ dibppsaroma,

rhabdomyearestd) Hip&eilcbma), myxoma, rhabdomyoma, fibroma, lipoma and teratoma; Lung:
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carci nomas, gastric cancer, breast cancer, col orectal

cancer, cervical cancer, |ung cancer, nasopharyngeal
woamu@o22spancreati c cancer, glioblastonma and saCTaISEO06M024256

anot her enbodi nent, the conpounds of the instant

i nvention are useful for the preventi on or nodul ation

bronchogéﬁlctcgﬁuﬁﬁﬁ Qsﬁhﬁﬁcﬁ@ c&f uh@ t1a shﬁll @élP' uﬁ’(ﬁff&gﬁtlateld larﬁe cellenon -small

t he conpoun of the instant inventio
cell adeﬁgrtl Cu aly

IRV alﬁ?%é‘ﬁ?ﬂ%ﬂ%@{ﬂ%@ preachis edeppma.sarcema, lymphoma,

chondroroatéiid lAfhaB&HL Blesotidiome@RBoiieRahD ‘éﬁiphzl'g‘uél(sq%{cﬁh E9Iarcinoma,
stati ¢ head rci nonmas,

scenoeaf RS, BblnionaEhie A mnaEe " s RoopEr detaomensaposarcoma.
pancreasféycidl edenocaniman, inkulingme ahcegonoma,saptacy) gz&alhoﬁ anﬂfﬁi vipoma),

small boR&thdeh d"&c(r‘no nlﬁ/ﬁ)@hongi Ezﬁplkl&a'i%s, 31 rs%;%g?ac' lelcc)fn}zoma

conpounds nventi on may be
hemangippantinpsa, ngwrefbrama.Hibremma, lagp b%@frl (wlengrarcimompyfubular adenoma, villous

adenomaC RifRirid gk | l@i@m%rhzb ﬂé&@lr 5@&@&51'aﬁ@|:$1¥n LARRLARY @ra&aﬁlﬁﬁe‘?r S,

in.a arnaceutlca[
U N T EMICW L -
bladder apd astlire Gquahivas &d)ll’mmimdﬁ tEABitiOg] &dmafﬁnﬁinﬁ[ fEn&hidoyhal brostate
(adenocapﬂo%ﬂit ?aréaOnIr é’teshsn ﬁ%r}'luglonq ttrgt(e)ma netnrlbg%cie% ctarcmggﬁ tera og&rfigf)ma

ntramusc raperitoneal
ChOﬂOCﬂ’@ﬁ’@Hlao‘i@rC@maa iptorgtitad CQH cagirinmi, §brogskj fmoaddimena, adenomatoid tumors,

lipoma); M\@f rﬂgllgag(ﬁzd @@ﬂato%élm%)%érh'n%% %‘Mngig&lera?orheh Berd iagt%ma

be in a formsuit or ‘oral use, for
a“glosaf@%ﬁanpétoceé’éﬂaf spes hemngiqmas Bones seienpenic sappmdageaspreoma),
ﬁbrosarcomh,ynaﬂllgﬁzﬁﬁ ﬂBﬂo@d’lﬁstlodytSfﬁﬁ rci:id)ﬂ”@llrd%aﬂ@@h‘l&{QI\)\fingfér saftbAR UhABnant lymphoma

ey 0 A58 858 BRSSPy BB grepeontoma
(osteocarplagmaumoammlnhmgg chandarmya, olenbiotilakinowyehomirdoye ofibromh,afsteoid

osteoma Brgﬁ%]ﬁﬁ‘@éﬁ ﬁﬁ)})ﬂr ﬁer@(gus@ akaH olstgajna ‘1\‘191{{81 dn]ia g&ﬁ%ﬁﬂéﬂ xanthoma,

COHDOSItIOﬂS may cont al one or
osteitis dgfaraang b Hlepip gin(MprEngiora eaingiorasedrrg glaffmagwétbeam fagfrocytoma,

medullob@Ridas glidnhaa¥RhdytbnAdSMnfhont PhiRLAlh) ?%Bltaicr)ﬁg%gl&f?rrgal ly

SerV|n ents |n order to provi
oligodendogliBtiyy g DAY o WPl GFE P T B O BB E0E SR aftoma,
menlngldn’ﬂieglamha veecdnalr@de@itdgidah uadm&ﬁdumemw daftinoaia), fcéﬁéixC(cervmal
carcmomg, | %a o lé%ljv%glldké)l %%?51%? SaB&Fe entats[geroufﬁég% enocarcinoma,

act re o
mucinou%%iaé@r@ﬁ%rsmm uprdasfified eaxcamqyhed,, granydoss-thdedl adhtisprssbertolidsydig cell

tumors, d}}/%eﬁhi'ﬂmnﬁ hANRAL Rrat 'MWaQquQﬂ‘l&ﬁtc@}l czlraﬁ&ﬁf‘?n Qﬁ 1Sl Mrcinoma,
hat e or “sodi um phosphate; granul ati ng anél
adeﬂocarg‘i“%l?‘?gt OERSHE TRy n%&b‘é?ff’@ Valg&a (@%’éﬁ%l GUCIpA: sippaUse]l parginoma,
botryoid s¢dnul (em&yommawm@bm@ﬁ@s T8l dp@i& @ube€ @hrdindEnAY; Hematlogic: blood
(myeloidgée‘%g%aﬁacuge HVF nc,% ealgpglﬁoi)kétwg]{eu%)ég%?%onlgﬁyargp%oéytic leukemia,
myeloprdlifgyative diseases, agbxptesnyelqma evyalmbysplastmgmhsm@msdgeﬁrsamsease

; £
o i SHESEnSEL ufly b o B9, SO S BB G31 i Binoma
squamous, ¢ell carcdniona. head ansl nsek sqyamensisgll ea:rcm@mnydpgal maecgmt inolas dysplastlc

nevi, llpﬂﬁgar%mr @éﬂn@tﬂﬁblﬁmﬁ h@lcﬂﬁsﬁs*bﬁﬁs'i’st et Adiedal ERARE nedRfblastoma. Thus, the
i_.ned ction over a

.provide a susta
erm ea b B BERYLIR BB SERUIES A O S me bhnS g identied
conditionsainembthbr cnbolingst, thy dompytpd Offythe iBthdt i ve s dnlikedEEfuDfor treating or

preventm@égr{cg?(yepecfgg ¥ror%eileahl afibieck squar%ous cell carcinoma, histiocytic lymphoma, lung

adenocarcinoma, small cell lung cancer, non-small cell lung cancer, pancreatic cancer, papillary renal
carcinoma, liver cancer, gastric cancer, colon cancer, multiple myeloma, glioblastoma and breast

carcinoma. In still another embodiment, the compounds of the instant invention are useful for treating
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time delay material such as ethyl cellul ose, cellul ose
acetate butyrate may be enpl oyed. Fornul ations for
wonrel7/sss may al so be presented as hard gel ati RCT/US2006/024256

capsul es wherein the active ingredient is mxed with
an inert solid diluent, for exanple, calcium

cancer sé-i@crtéaqf@{ Giisti& t1€|1 hBﬁQ %HJﬁg&o%%lﬁ&% shall g'gl lﬂf?ﬁ csagéetr pancreatic
gel atin caps herein e ac

cancer, liye5Gagcehi gaﬁrlg\ﬁ@@@r eQlon fgnesr, erallltmlq;my@gl@h gblastoma and breast carcinoma.

In yet anB@byRiUYINRAE ﬂ{e)@éﬁlboﬁﬁs %llélhltelﬂf%%h’t‘iﬁn afré:’l!iseﬁﬂ(ﬁ)?m:a%ng cancer selected

eanut oi or olive oil
from: o\ RsiteeP SHL o barBHBT et r. MRS cHeal Hlte stvipeus cell
carcinonvis,tgastBx cAnpércbresst Sutdradolopectadeant dipeeiedl tactNu@g &ncer, nasopharyngeal
cancer, ﬁ%&?g§a@ IS Qﬁ&‘?as%'ma al'l?u Cclgmexc I pl ent S are sus pendl ng

I um car boxynet hyl cel | ul ose,
met hyln(élé@th@n e@@edlmvmdﬂlexglmomp@ﬂ afgheriydtant glventioo se, ussfoldbuthe
prevenﬂ@ﬂ &'Iﬁlﬁﬁﬁtwrp&{ M I EY e s BV HCbARNE an a4 et rﬁ%@ﬁl@ﬂ%lhth@ @6111pounds of

m acaci a; dispersing or wetting agents nm

the instafpyepin e Bl it ?fﬁ@nmmwa&eutwetﬁwe%%ma@ cpnser ehldhood

hepatocd]l[xlaf:@ﬁdlﬁﬂﬁaafrleﬁﬁtalﬁﬂ RedIgidse sqﬂ:ﬁmﬂis |é¥1|l &fﬂ&n&ifels d@ist¥ik bdhcers, breast
or

cancer, CO%I’G&é}_]%aél ersdew6foag 8%%% rr%%% Cagfeﬁﬂa)é% ﬁge&‘g %R?e{l‘ %%{102%1810 cancer,
glioblastomapm safcomphat i ¢ al cohol s, for exanpl e

hept aﬂ%%ﬁlgbaﬂdg gﬁmgmﬁt%%y 12 radﬁme%&%%a o O &‘éh‘ GZ umans,

of ethylene oxide with part ters derive
either algngof i ip cgg]ba@tlcgh\ﬂltlaphqg;{qcplmcal@wppp@le‘y@nm GHEATHPESER élluents ina

pharmac&ﬁfchll cbﬂbod‘imﬁloﬂlc%h@ to Qind@dEaRRaduie p@fc@&u @h@ c&lfxpounds can be
d £ ?érgﬁne oXi 1@4 QH ar‘thl al esters deri VE fromf att
aaminiseg Wt rsaleryh gl B pg. TR BB A e
subcutang@rspiettalrniitopinal wateeof alimniagti@ous suspen3| ons may al so

ggmn air’#é %Qll%ma%l.},tllg%rcg 6{) gi?])g{) %/(l) alln\{l? St’he acglrve it ae%'nﬁe maey be}{n h form
suitable fog evat wse, h@(a@mlemﬁrt@l«m avdres,rh@ea@emqgeoua nmlbmesp@msmmrdesmrmble

powders %Y‘@ﬁﬁlﬁ&' %ulﬁgl%n hitd oSWERATLeS UE E}Qt?ﬁs’or SRESN LM os‘?cfons intended for
part ane. X}gsus pensi ons nmay fornmul ate

oral use %%b%&’fa?aﬁ‘d 8@?&5 89 4% g Kevatie ﬂverﬁrtafox/@@ @fla%}bcilfé“r% pi
pharmacé@iical@sapisiteona ﬁﬁfdﬂlbﬁccﬁhﬂomuﬁis |n\41@ cohthin chE SAMBre @génts(&élected from the

group co%smﬁmfg P% sweeheﬁmg (%TIV ﬂ%vgs%%%egtﬁ Eoﬁvg 8%%){58&11& prgservmg agents in order to
provide mlhnWelmcmlgf degnt and paptaldx prepdraidne eSatdets cnairthpantiaé npredient in

adnﬁxtm?orn?l%t)ﬁé léog\?/ée o Jel%tﬁx\@%tc ia@g ?f%hé \&%&‘E‘é%easg é&bﬂeofagthg gqtanufacture
of tabletyy rgecsciniepts PaY 2B e cxrmple, me@ Hikents oyeh aT prkgem carbonate, sodium

carbonat€, VRN, IchicRIASpHEBphakR@r RIIGHE }Imbgﬁlaﬁy glahQatB@dhd Hl@iﬁtegrfatlﬁgrhgents for
ant i - oxi ﬁiant ch a but at ed hydr ox an| so

example,gplﬁwgr_ytsta Bf)ﬁ se, s cBTng ?ﬂ?m‘ﬂ’é‘? stargh, or élglgﬁ:ljlfllésblndlng agents,
for exampleistazdib| geldtiny pCﬂY\em&Ipmrdﬂmlﬁnler aM1zaﬁ]tttElﬁbt$caﬁhl§¢g€ﬁt§If@fbxbﬁple

Arnagnesngrg ‘sateﬁgt ' sEéaﬂQ fnﬁ& erg]E e‘i‘h@éﬁgtls 91%?{ BQ Sl%coated oL théé’nlg e coa ed ﬂ)ynknown

ture w persing
techniqueg g g@ﬁ@ﬁhﬁ ynpdepeant tasta @f tha érug jor dnj:it}edlgntegl@umamd \amrptlon in the

gastrointS¥h i1 3Rk nd HRRBY %fd'\"fgle qus\éﬂeh 'ﬁ&g)n&}g'glq Bn ?rerﬁaﬁs F@ﬂ%hlﬂ&e a water

ents, are exe ose al rea ntIO
soluble t%lsgedwlﬂn&aalreﬁab%lﬁh a%wéi%YI%?ﬁYé'mefhdke%%w Bydsouetogriraiglose, or a
time deldylnget@dial $igh asthyl Qbmmsagemg@e h&a.tatéTBl)tyﬁ{eSﬁh h@ eRpR§EN! .
Thes

osi tion reservgﬁ 3%1 addltlo
an an olrmglg 1%})3 Ig?r o§z§ Spe %@/ aisggys PR seatedas d geﬁtln capsules w ere1n the
active ingredient is mixed with an inert solid diluent, for example, calcium carbonate, calcium phosphate
or kaolin, or as soft gelatin capsules wherein the active ingredient is mixed with water soluble carrier

such as polyethyleneglycol or an oil medium, for example peanut oil, liquid paraffin, or olive oil.
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The pharmaceutical conpositions of the invention may

also be in the formof an oil-inwater enul sions. The
woi2bor/optease nay be a vegetable oil, for exanpl eCoius®e/024256
oil or arachis oil, or a mineral oil, for exanple

l'iquid paraffin or mxtures of these. Suitable
enul si £ xbing
nhos ph(sa e u@ggggrn% é:glg%g S ag@fq%e 2 r?y n%ﬁ%%&rle Wsth e}gﬂplents suitable for
the mamé%ﬂﬂg? of a@lﬂeoﬁéfltsp%’lsmé%t%‘ﬁ% exgéniqniscate #‘lsmﬂlﬁlaﬂgﬁ}ma&r epleciodium

carboxyrhe&?@l&eﬂhlo&n hﬁﬁl&lc@lﬁﬁasefl@zﬂro@ﬁﬁﬂﬁhﬁetﬁﬁ%@]l&l@s@ JTRRRLIERLE polyvinyl-
s of the said partial esters

caondens roduc
pyrrohd%‘e,t gﬁlrnet{aﬁ%agtﬁ (gﬁllllg écacpoéls;@;(sg}grﬂr @/eglgg 9%;%§Fé{1q¥)heéﬁ1éturally occurring
phosphatidey for &:xampledenithingat @ndehbegion prolisdtOstan mkyleﬂé S0deCcwittt Rityacids, for -
example i@?&g )@( Ig%f sstéara%) Qf Icor}lgenas%?oqlltp%g(durté gtrsrqglr Hie olzugiF %acﬁ i?ng &ham aliphatic
alcohols,fpx gxample é@;ézpﬁe@ﬂg@gmxgcetzfng} oeqoadep)lsa;log Ipycclaeto bf ethylene oxide with

partial es%rPMllvé‘dqﬁmﬁ kG Qbids SRAMHekiRl s@h a8 H&S{&&/@ﬁlﬂ%ﬁrbltol monooleate, or
ormul ati ons may al so_contain a demul ce

condensis PR B 9L IoPY S NG CEOT G Tagenbiseidhand hexio

anhydnd&ﬂ fdrexanﬁiﬁd’llﬁolye_fﬁ}ﬂbnﬁ BarbiRGRitobeaE. T HIGSIuE blﬁﬁiﬁlsﬁﬂé/mgﬁaléorbontam
us sol utions

mof ca sterile jin
one o g res S £ B £ o0 BBy LR e, PRAY THEFolgne
agents, op1py] Imyeﬂa\@rleg vgentr and Ring gemors sgertaningageras) sudhso uertise, saccharin or
aspartams0di Um chl ori de solution.The sterile injectable
preparat| on may al so be a sterile injectable
oi | - i PilyS¥sRepsipscRaydsipranbsiedip sppending theadtiye ingredienidn e pegetable

oil, for eXﬁnp@j zﬁrﬁiﬁis\bﬁﬂohv@ ofl@sadiel OYI cﬁ B@e‘éﬁut ol106r 11@ ml 8il st ®s %1qu1d paraffin.
m X

ive in t di s n
Th oty QRDORL G R UTE WP, DrHaTgI oSty Por BT o
alcohol. iSweetedupcazents sitch anithogt ser foamabogt,\aaé ﬂﬁ)\Ponﬂg xgelﬂfsena‘gznﬁ added to provide a

palatableQ)rrzﬁ E)fe?z?tgtgont Q“hgs%rc g sﬂ}o%g &ggy%]]grggeged b}/] (51 Jugr%: &aan anti- ox1dant such

ons or mcro st on aq oG R ey
as butylajed thydraxyasise)|op alghastoeerdmoby | ocal bol us i nJ ection.

Al t e r]ﬁl?}ﬁeks‘{tﬁé Yowdels #AB Y08l AGUMU %ﬁﬁﬂ&aﬁo‘ﬁ o@gﬂcgfe&;ﬁﬁspensmn by

olution or mcroemnmul sion | n such
the addﬂwa SR palPE Prayehes peliie ngrertieny lataiirﬁléjt“é%}‘f@éﬁ@%s%?ﬁ“@ﬁmoweﬁtnﬁ agent,

suspendihgapemrabd G (mﬂiidpresieﬂvaﬁf/éie Sui&dbldﬂiﬂp@isﬂlg r Szbhﬁhg Bech@Asd &8fending

[ on S, intrayeno eliv
agents arg g)\%?n%pheﬁa Eosb ¢ % on'&# a%cygné?cétl%qaij%%eng %ég)faggﬂq S
sweetening; daPeing emxfl ©hDDg @Eﬁ@@é toay alpmiokeiresSA0 These cpmpesitians mpybgpreserved by
the additibR 8f ANALTREEMLGAs 26MROREL. 1 ons may be in the form of
a sterile injectable agueous or ol eagenous suspension
for ihePharmacetiey cupressighcaitheriangonaa Hsosherinthederm of an oil-in-

water emililRioSs. Sﬂﬁ?ﬁ? 5h28 nﬁﬂ}ée b@egfe@l’)lméil AoLskapp RN BYort £achidBil, or 2 mineral
ar U

ose ita | ng or V\Ettln
oil, for e’%‘i‘&&’n‘fﬂkqu‘a‘i‘ﬁam s Pl © g@* Bt “\m*? T R
occurringaihosphatideb dorsixamnple 8oy yae tisliih,end emameﬁamnemyd@ﬂvsmfrm fatty acids
and hexit@1 a%hfc{_) )((i!a% fdrg;r(egﬁ lé‘pclr? a?l?lllolﬂ&lgz{g a%{ld g‘o%ﬁ nsal %P%goduc (s)P(/tg%%ald partial
esters Wl‘fh@ifh}’l?ié%lwpd% fQi&'}Xﬁnﬁ@)mlwxdﬂh}’lnnelsomtbmmamlaateo [The pmulsions may also

contain s@géﬂérﬁﬂgoﬂavoﬁﬁgﬁgehﬁ prEdeXN@five? 'ah@arﬁ()ﬁdé\rﬁé’wem ional l'y
o%’ as sol vent or suspendi n(t; medi um For this
pur poYEPS AR 8

%iﬁgﬁalawf pscloggpted Wﬁ9 s g laespesd far gsampds glyeerol,
propylens gl&ctdil,&bﬂbﬁolrﬁii Brose) SEUhgbye@ItiofBay 415 REEintd Rmickal 4 preservative,
such as (& an%lomgm{ d find use in the preparation

flavoring afu!l C(ﬁorggtagwt

The pharmaceuucal compositions may be in the form of a sterile injectable aqueous

solutions. Among the acceptable vehicles and solvents that may be employed are water, Ringer's solution

and isotonic sodium chioride solution.
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Compounds of Fornmula | may al so be adm nistered in the

form of suppositories for rectal adm nistration of the
wdnrog/oodsese conpositions can be prepared by nPETAG2000824256

drug with a suitable nonirritating excipient which is

solid at ordinary tenperatures but liquid at the

rect a'i"hés%ﬂéﬂﬁ]@&t%@?@ﬂgat ! Ihay bl %rbgtl %ﬁle rﬁg{e&abﬂenolf ﬂ%vater

rectumto rel’ease teri S I nc

mleOeme&toaavhs{ﬁﬂ@ee%ctwegpsre@?mﬁSa%saIV@%}néhq %ly 9y S@Jé%amel@ (e active

mgredlemega@tba Ipik- <& d1@slolx@d id Kixdire 6f Rbdaf bt eddWdiRRe 13k %8 Qb1SH& then
aC| d esters of

1ntr0duceda' { eatvhateir (gg(i&cie{/oc]: grlxtm%g}ng Pl&a?g?s&f atg n&lf;ré)g atlon
0| nt n"éhetlmgctgtb& Jolutisns @oinmtobmuﬂmomsrmm;mmdiumdsnto etpﬁtle,nt s blood

stream b %Bladoﬂl' ﬂ'gech&fa @1 ALY 191|tna}F o m&n"i‘agteo& 1§ ac“n[ﬁ.Hlst%Y 1%6 scflutlon or

pur ses O 'S I'cation
microemyeighiih R Heteasto mETvas h%taamlrcglafnr@l cesce)mtraltwe % epotnt®mpound.

In order fdli’ﬁalﬁtﬂlﬁ sih@EBftant LR Ha08N, ﬁ%@ntfi&ﬁmﬁ %a%&h?ﬂe@i‘dex?r Revice mgy be
ran Formvia to e of _suitable | nfranasal

witized. AR SBREE Shi BArGHah P r DDA mopel FQbfaNenaws pump.
r out €Bhe phainaceutited S@n{ﬁd@fti’diﬁs ohy b ia Aedemnis a Sﬁdfildhnjé@tﬁb‘lb quleous or

h
oleagenob Ldsg&&ﬁl S én?rél u?oc%f%{ﬁ %u([:))curtﬁng L% a§1%1 Péstt%taoélr @ S sas&e?ﬂlo&ryay be
formulated apcerding tdibe kosaget usihgitivise suitable dispaniibg or voftingagesesndiyespending

agents wﬁféﬂ hh\fé%@éiﬁné'nﬁt)rtb@rab&yéa hb bRk W éctta%ﬂzt prépf-AHY nglﬁé s sterile
age re i men. dosage regl nen ut 1 ZIn

injectabIE GRS IO 3 ST DTFERb SrFRAle d5bers o st frgxample as
a solutioaicn3-thaneelio Inhdéhﬂb&ﬂ,&te@ﬂcy fidd dile Q&Qbﬁvehﬁ&iaﬂﬁéxﬁﬂo}e)ﬁ@@a solvent or

suspend1ﬁ$ Sl%({l rq 1s Ia{lglb%%( fgxeq oglt he é)tf)églgloyf C@g(ﬁ)&%wn t1c mono- or
diglycerides. tIm edaitt@d,, faitﬂwldscuntms ofeicatin fividsise mttha:pwpatdmen bfemﬂ:btablssj

h € p atd OﬁoHﬁlﬁ bk P8 L z@@)tﬂe %Hfmn Cf?e';]% n&l Ehr% ﬁé}lloglrtones for rectal

nmpound_or Ssa
administgipy pidge %h@s?héf%@nwsm@tsm b ddumixion ehe|dyug with a suitable non-

irritating @Q&lﬁélﬁﬂvﬂﬁ:ha{%h@ Eﬁﬁ@ﬂhén? Qelﬁﬂé@atlﬁgsf 5% fldpﬂ@ atQﬁ@)Eé&Bl t&flpetranl?re and will

:
therefore ‘ﬂ“ﬁﬁqﬂ %"CP{?PG 09618?86 B&adﬁ% ﬁouyl} ma‘ienaalf el gdeen Wfsg gleyingfed gelatin,

hydrogertaed velgesbRadls, nlirtures of polgstipflak glyaflp bf waibifcledul:s Welg@hlagd fatty acid

npound i s adm nistered to amanmal
eSterSOfgag&H}hen% gi’%(?lreat ment for cancer. Adm nistration occurs

i n arfoarmpisaltush sropmervintmenss, j€lics, saiptions @fsudpenyomeitgitbnthining the
compounﬁb)@ ubmfith I'EE! éﬁﬂ)l(@fed b?@it/) pWBbLhbs tRE Egﬁéﬁlonﬁt%ﬁ%% E’Ig %té&l];s]ball include

ween ody wei ght to abo
mouthwﬁsgﬁsy“‘aéf‘réf per day For exanpl e, compounds of the

I NSt artie cbrﬂp‘fﬁtﬂdisl 16ﬂth€ presdi ireition gt &{aﬂdﬁilﬁe@d InQﬁtﬁJna.Qﬂfohﬁ via
s of the In

opicat ufl 2 il RSB i EPEPEA e ey ot s those
forms of dﬁl‘]ﬁﬂdﬁdl skmtpetchesl Vt’ﬂllrﬁnewcia@ {hysechd seldnagekiil iashe anl. 0 bdadihinistered in

the form ()Bi ‘@n’sde%ﬁg dEIWeB I’X ﬂeﬁeﬁ‘xe qgﬁa%é’ dC&TIAI Q}atlo%r[) ) qxgstea e cgzgtll qu}c/ms rather

i nstant i1 nvention can nlnls
than mterdtag%pé gqujlghcmg,thp éo%@@bﬁ?ﬁn e.g., 200 ny, 300 ng, 400 no,
600 nmhe d&@ MEirr{éﬁ uf QAR 8 coxMHuﬁ&k FaR iR @A IoR LAl R Selected in

oseg1 can divided into multiple
P

aword““if'a\"ﬁ& 6"6‘§Q§ ¥ £f§t°bﬁe’§ B%[:}’P%ﬁmfgis age. weight, sex and the type of cancer being

treated; the severity (i.e., stage) of the cancer to be treated; the route of administration; the renal and

hepatic function of the patient; and the particular compound or salt thereof employed. An o}dinm’ily
skilled physician or veterinarian can readily determine and prescribe the effective amount of the drug
required to treat, for example, to prevent. inhibit (fully or partially) or arrest the progress of the disease.

In one exemplary application, a suitable amount of compound is administered to a
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In addition, the adm nistration can be conti nuous,

i.e., every day or intermttently. The terns
woOiRm7@omsgt ent” or '"intermttently" as used heCeEius2006/024256

means stopping and starting at either regular or

irregular intervals. For exanple, intermttent

mammal %ﬂﬂ@r%ﬂn@é e AlhRAPoPEanBerC ATRLHAL 9L oJc'ng inh DSk Be%eeegta outt 0.1 mg/kg

£ bod dm nistration one to six }/ per wee
oI body ‘ﬁf‘dght AR etk eset bady Uﬁghtrpebgpé’l, ]@rgfe(aé yg)f b@m/petrw 5 mg/kg of body
weight teeebointioshg/ied df®Bdyf Weight\wer da9. i ght consecutive weeks,

t hen rest 0o _adm ni stration for )

one V}vgoé ‘Pf%m%wﬁégﬁ ISR FVettien £40di dé?fmésltqr@f‘ﬁ atiqral daily dose
of up to 1(%)9 mg. Cﬂnﬁdldfﬂ&tof ohe, msttehnelmemmo andse @inidifieed aiwt anty (QD) or divided
into muldgl/ &ﬂ& 'dQst gﬁ}{ apﬁlé aﬂg QL8 1ag! Pntge% d%ﬂy(tf?%)? Q%lrﬁzgwds of the

sch e ul es describ consecu
instant inygition car kg aplwchu a tqtégigulp@qspgpdaf uptr 1084 anpd.g, 2G0heg, 300 mg, 400

mg, 600 &9 q00 l;h{td& 1060 hp&vHidhShA Bc adnMBR ek %oﬁ%é\g&s@gxgae 'bgggl\{/c{gg into

one of the schedul es scri
multiple ?z};lg/rﬁoi eé“&%%‘fov@veeks followed by a rest period of
one VIﬂedi'd,ltlm tht Mlﬁlﬁlsdﬂidny:dlabe a)ndﬁl&ﬁs ek, Q-\QQ/ day 5(9@1115@11&(91[& The

terms * mtet]n%ﬁtg By ‘fxﬁt&?lhtge%ﬁs’ as ouaen 1erei mf:.Hlé toaéx%‘l%%} & dht\;@nxf Tzlgﬁr Wﬁg}ar or
irregular H’éﬁrﬁﬂ?’n Fex snaém@dmtmn@tenttadmstdam §f afcompdwmd of e $iescat inVention may

be adminWB&k onk & él)@dﬁ@gfé?%/e@l@& 1W?1§)km92{n ngﬁ&su JBr?onQctﬁ%a(Eto daily

unds are”al so useful ‘I n conbination
admlmstlfzthcg{)tgbgv&tp Elgla.g@?ﬂ,gmléﬁ weekst Lﬂlﬁfbfaﬁété%e“%b\éﬁlt 8O admgpistration for up to one

week) or @xauyrhean adifigfs@ation 00 Hﬁ@h&ﬁ@&iy@r e useful in conbination
es_of such agent

Wi th - canc a

D KRB L e B Sy  EXAIRES, oL SHEh Q0SS
of the schepuded dsepyibd/abyyel cor@ammt/(ay and Sy wheleds) fﬁﬁd&kve(d&ﬁlahéﬁt §ériod6Fhl example,
the compstvmdg bOHe (ngt%g 1%{1&/011]{15‘% b%Qle:li}mste!T%(P {%:CQ mg'io ang i?n?: f’%‘{‘{F ehsc%l%déxles

ins Publishers
described gbpve fesin bV e cighl eeeks feliosied bna vitsi MG@ sk st onricfdail y ata dose

of 100 - 5@9 eiptisr WY kcﬁfl\ké@lay’ssﬁf/ééh{ Q@ﬁl%gmpﬁhﬂtﬂl@xr Qﬂﬁ(gduﬁéﬂt 3he co Ii}mgnds of the

cte i Sti.Gs t he, drugs and the cancer invo
instant ‘“‘é?u gﬂ“ Y Pe ac?&h‘&%—%?feiﬁ%ﬁf?ﬁg@ AEDURB v asgrsegytve piseks| fopwaskby one week

ofrest. to, the followi ng: estrogen receptor nodul ators,

andr q9Ee Hlstraﬁccgﬁiag{ndyaorg at > %lfl g{ ‘jgo?i I ! gﬂxt glrtl?l%n Qvn t{xerapeutlc agents and

modul at ors OXIC
anti- -Cancey ey 5Py ep(@rpﬂp |mséanggcgnnogndsmqaln;yful mroomblnmtldlmﬂﬁkfneWﬁSﬁl-cancer

agents. BxAHIBY $rQhch, ag&h@'a%@fcfuﬁ&i HP&'&%B Pr”;il»'z és a?!i ?rﬂ%Péje o?td?wology by V.T.

g enesi s infi bitors, 1nhi
Devitaanf SN ARGRE ) AR g e (oSG hippinapioPElGsms & Wilkin
Publishers. n4l persargpof aghiisskaig tRoentsuld hadbld trdtdes,t:érﬁ WBicWcbbiRlohs of agents

would be ﬁye‘f"l%l%ase? ht%%mgtgf cg%ﬁgﬁnsil sa %tdl}ﬁc‘?ﬂ-‘ng%oaéa g% c%;clgwnvolved Such anti-
cancer agq‘,rmjnndpqiq; huttatﬁstoapxyuted t@kh@fodimWﬁlgCgstrO@haédeptoﬂg@ﬁﬂ;ﬁors ra@d8fen

receptor thdAuGRND LS ré’(‘.‘@étsnn cﬁ'l?’!a?&% %9 ol txgc?cs{ostap ic a%l[l]t? eag{tﬁ)rolc%a{%e agents,

proliferation I mar |
prenyl-prqtejg trapsferasg ll’fhehi‘f@{S, HM(}@OI@ Feciupmq;ebnmblmrs audtoelm‘ :mga)gwleslls inhibitors,

inhibitors @€ ¢dl1 ﬁiMIf@ﬁth(ﬁl anll B ivall sl aid] gk ¥l optosi %dﬁ& %‘ﬁg%nts Mrgent% hat interfere

a act

ors, intercalators,
with cell cgsﬁ,ﬁgﬁk%n l@rl{.ﬁt%ﬁﬂn@ounds are part1cularly useful when co- adrmmstered with
radiation thedapyi t or s/ mi cr ot ubul e-stabi li zi ng agents, inhibitors
of m. ins, imhibitors of kinases invalved in
i t ot éﬁ&toﬁc/k¥tos§a§tlc a e,Snts tgr n%tcg%g?qnp%gﬂa%?aape&j {1 dggth or inhibit cell
proliferatipg Bponde bm@hrﬁen@ djrectly w1th the cell’s functioning or inhibit or interfere with cell
mytosis, including alkylating agents, tumor necrosis factors, intercalators, hypoxia activatable

compounds, microtubule inhibitors/microtubule-stabilizing agents, inhibitors of mitotic kinesins,
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hor nonal / anti - hornonal therapeutic agents,

haenmat opoi etic growt h factors, nonocl onal anti body
woang@ozdst her apeuti ¢ agents, topoi sonerase i NRCDIUS206/024256

prot easonme inhibitors and ubiquitin |igase inhibitors.

Exanpl es of cytotoxic agents include, but are not

=inhibitdrd SAKERCkst 11%01\%3 i ﬁﬁ(ﬁ{c rcfg?é%g Igtahtl'ihiethgo(ﬁég ATy §¢a1 response modifiers;

asonermn, lonid car atin, altr
hormonafjgSiefiormeRal fhsepetic ege@ﬁoﬁamsop@ptw Frawirfaesqrh,monoclonal antibody targeted

therapeuﬂ‘i@igeﬁfﬂﬁbpd@mefheﬁﬁlﬁﬂbﬁ&rk @roté@é&hé Phithd and QRAH l%qbé:ﬁhlbltors
ptaé) %ﬁ}e ¢ ttr arrustt r{;prosul fan tosila
t r of oS PARI&! & ?ﬁﬂ%?fgeﬁémcl}‘id&r G5HE BPLRER FD F‘?”&%ef cachectin,
ifosfanuqyumqnelman, lbmbamh@barboplamt z[l&ﬁhxﬁinb,l’predmirmfstlﬁd) tpednivdulcitol,
rammustﬁlé SfQ‘Jeﬁﬂhétﬂl ﬂeﬁ d ovcgﬁln%l?tﬁf( }emozol gljeB agltatm e?ﬁamustme improsulfan

Cl S-am ne -pyri
tosilate, tﬁéﬁﬂf@}m@mﬁm\aﬁ@m gllbmseléfuarﬁhérélde@)(h@} lobeplatins sattaplaiivs profiromycin,

cisplatin,lifoRil$ehn; fdxSrofmidb XS nddidirdd Q'Hle‘ﬂﬁl) P?Pﬂdie%lﬁmu egénﬁ%lgﬁhlﬂme

am ne( chl oro) pl at| num rachl ori
gl“fOSfar&F%rc%%@W P s sy ot | biodgne -puldipmine-
platmumabmgahmnmmmoﬂcgplbmﬂmmw&daﬁoﬁd)a cﬁdmdihyr@tellﬂmhe( antdd MRxide, 1-(11-

dodecylalzng{o— tﬁjt Fox I}{ulgdaeca}ff%? Sgl?ect:lrlx xant nﬁa%op.a) ¢in \}éftnf gfuﬁlorubwm
blsantrenarmlmmrqme mubmpha@ieowlruﬁlcmdaambmm- itineoplaston, 3’-deamino-3’-

morphohH@-‘i @héﬂx‘o[‘l@-lﬂ;@roqwﬁ‘%n&%éﬂy d rl&é%%r glﬁ%ﬁ | fnarfil W?éﬂS and 4-

arubicin, elin
demethofig %@%%9@/3@Zlaélaﬁlr%etéyla%PWulr%ynorublwe1(9@9N\éqm%mﬁg/) dau
nor ulyheitdm(' 3@1&1\9&&%5%3«%}1%@- ﬂh@rebﬂé . "zﬂl@i{ﬂﬁéﬁfg' atb@pbund) in
reference%cr)] gchg ro aq to? th Vi 1 En%a S d LRI grea
SERT0F b FHRRR o isditpau b rorBTont e Ftrusf b compound
into the sm of the ammdhm inpegl of kreatment MWied a@bmpqui eﬁﬂm glvélftloh bEprodrug thereof
is prOVId&ﬁHE&HBEQatio%\t}@ththﬁg R %mergicu%xp%%ﬁﬁ I(JTE e L B NGES entf etc

) tr eaf ment en a compoun T SRIOE B Batug
adminisiration og7d ifsyapgnis Areieagh Prretstned itniaciudmconttrtenoand S@Iuelmat troduction of

thecomp@ﬁﬂd&ﬁpﬁﬂ'r’dg%ﬁ‘er&ﬂ%ﬁﬂ&he(r% &Gits. @ Cytotoxic agent, etc.),
‘adm ni strati.on" and |%s variants are each under st ood

to i KEIerERES s P ICORRRP LB (FARERISH (9 SRCPTBRASTE PIORNCHFOmprising

the specﬂﬁddengethumdhd)ﬂpeqiﬁdddmgntk he KA%D fas atybretubeshidOents, dilfly or
nt ended to

1nd1rect1y, ﬁgrq cgﬁf)%&ndn Otfn“le stgeiecgfﬂgd in e fen sglg {}%gpescibfgéglafnlonéla

mpass a
i n g r &111? éamms themp@%@alb'péf@ﬁf\m @momt‘b aitsed hepein wedds thas amownt of active

compoun® b ac‘éﬁﬁc‘ﬁhafg@ﬁ%ﬁhlt El?tuts Eﬂe ?tgcsgléﬁl 8 écﬂ&lljla'i %géwcjn}!%m a t@@e system,

. 0] |nat|ono th E‘SDECI |ngre|en
animal ordyman thatlg beigg soveht bym%se%réh% vetepiaring eedieahdqoior of gthertcliyigian.

anouiThé tes “teRBlg boker Br ‘l‘fﬁatﬁi‘fenl Srahnc@PabRfs [©4dndfikdH®n to a mammal

afflicted ‘ﬁ]?h ga%g%gfsrcgﬁg ﬁérg%a g %}% Eat aﬁgzgaatgt]%eg{ﬁt%ér(tgg E?I@fﬂon by
killing thamnneabuscﬂelldq butsiso ttdrat effest th)ze ire3gltssio tigihhibiyioofl 2SaR BEdI& metastasis
of the cant& €r i nari an, mnedi cal doct or or ot her clinici an. The
term"treating cancer" or “"treatment of cancer" refers
t o adhithesladipeng thetapgigzarasinimhibiterftp be tized aswhe becand compound is

selected fﬁ‘c@lﬂ&‘@f&iﬁ‘é I&QEEjlhmbi@cﬁ ANshibied: &F %&%@1%6@&%%@? %or an inhibitor of
evl ate ncer ous conditijon

Fboblas el B st BLoAPLgE el srebth erien MM (gt
metalloprbiagse) inhibhbit hroiﬁteglﬁn Bloeket, nt@faléros, ifREABIRAB), ferfidsat P&lysulfate, a

cyclooxyé:eﬂys%%{hibitor, carboxyamidotriazole, combretastatin A-4, squalamine, 6-O-chloroacetyl-

carbonyl)-fumagillol, thalidomide, angiostatin, troponin-1, or an antibody to VEGF. In an embodiment,

the estrogen receptor modulator is tamoxifen or raloxifene.
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In an enbodi nent, the angi ogenesis inhibitor to be
used as the second conpound is selected froma
woypowanss ki nase i nhi bitor, an inhibitor of PCT/US2006/024256

epi dermal -derived growth factor, an inhibitor of

fibroblast-derived growth factor, an inhibitor of

plate L O - friX .

metal %%;n%%g%ﬂi‘@ffhe%ﬁﬁ%%%?a‘ng%’sf%{%tehgfwﬁ#rgﬁ%% e that compries
administeringey thasprentieatly effentive preii of @mppendtod Fammybol psoinbiaaton with

radlatlom&bﬁ%mﬁﬁ%ﬁlbinﬁmrp\bﬁ@a[ confpBhROX AT Hoh! IAZRbRn receptor modulator,
nmbretastatin A4 Sualamne

an androger@e%eﬁ fop FSEEPy, Iaéﬁ%fﬁlﬁ%e?tor PB%‘PI} # pytotoxiF/sytPHisiagent, an
antiprolifendgive sgeat, i prenjzlt‘-p)ﬁt@iﬁl tiansfdraseQihibitor,af HNIG A AL @ddéeiEinhibior, an HIV

. t t
o ORI TR 15 25 L RSP B0 PR 2P S o
agonists} andnhabiter phinhegerd mvitdnarkegitarce, @apithgmamgent, an%tnt useful in the
treatmen@ Qirﬂﬁﬁlhﬁea% a%grmugéfatlﬁ Jhé?eaﬂn&lbgq Iégt%ﬁehlg a.lnl gfc e}{ﬁatnﬁmg drug,

unto a conpoun For mu In CO |na|
an inhibiog gf Sl Pé?%lf%rhf&naaagi SWNYAlsYEnRkinge Wwahait stier{ors withpa cell cycle

checkpofa rmpwufboﬁeél@ﬁmﬂng’ dgeml  an est rogen receptor
nmodul n ecept.or. nodul a retinoid
recep mﬁ%ﬁﬁ?@?an éo%b?ﬂf P%F@??ﬂ%@égpﬁﬁgééﬂFmﬂgﬂCommn“m
administgnrtg agheyhpehieqally effecting eméunt of ap]bmpylindmf Boeiula in aﬂtﬁﬁlﬁz{tﬁ)ﬁ &vith one or

more of J[h@ %IQ'WE herﬁf&g@%e%%b%@@e%? i :h?é’sleuﬁﬁ Ig o]gn%@%_)l,

rot eas reve ase |

Aldesle @W&i%’@@he’ﬁ@@miz‘i‘m?b@l (Qgppatl@p@xt@t@g@ fﬁagxegn@}? plii¢pugnol

(Zyloprid@Y; ek SnincA(Mek NBAD), hfiffosBhe d@%f@%na.ﬂﬂz&'e‘ékﬁﬂudex@? arsemc trioxide

f
(vsenc 5 0 e R A < UG e

capsulest(Tegttie®)t bexhrorad tgélQWﬁ'@teﬁn@)al Blebrﬁyﬁﬂm Qiléi@ixﬁ)ne@);h@ﬁéidﬁ@b (Velcade®)
busulfanqﬁtﬁgerioﬁpgaluanegt@%%uflﬁ aH O{a % f f gz{h?s étrﬁn%éﬁ/g &OFM%%)C f:aé)ecnabme

rsS W
(Xeloda@) earkqpdritin(Paramiaingh; @pomlmsdBé?NU@lBJCN@T@g@nhustlﬁm@}hadd@)

ca.rmustﬁ@@ftlh%hf Q@E‘ﬁ%arg f(Gﬁle@l WQfé@}t EPo1iB (@elé@é@ 0. Afkimab
cancer

at conmp roses admni sterin
(Erb1tux®h éplﬁ‘ﬁ tl‘fll::(éﬂﬂvmé‘@)éémk\?@ (BlaEekR): @Fdrg’lr@dh‘?)‘ﬁo?'CdA(@)
clofarabin® (GfIblLu@)J cycRpERpRiniad ((Ghx M@, 'Ne@ﬁi”PE dl&iih@s&ﬁmfd@ @Cytoxan

i BN ISR O ARSIy 05 1 e s

(DGPOC}([®}‘ dhoatbazing IIC WIm@)udaanmdnb/c(nCmmpahMﬂ P)Cosmegen®); Darbepoetin

alfa (Maﬂés{pf@é?&%ﬂ%ﬁd&%&ﬁé&f)ﬁﬂ (B I;L)okbn@? 5(%'1.3 ﬁ%}ﬁlo%gr rE!Bau]lzn‘ubmm@)
daunorubj¢ippppreria ( mublﬁw@@k( e;lyleukmrd@,@mxdomra@x |de|>erazoxane (Zinecard®);
docetaxe( (Mak&E&BOY AbArubi&s P@&%ﬁﬁ@@s@ﬁ d%f?&[llgl&)l)(Ad%%}%in@ dLhs®);

s R e T B A L ST RS ravorone
PROPIONRAIEYDROMQS JTANOLONB®Y DRONBISTASKAIONE YROPIONA EZ QMASTERONE
INJECT@\%JFEI?%& ﬁ) olu?#& kﬁl & s(}%§ l{ﬁa cYn out%r(g§1slﬂzgf1efn%%(é))r %%éetin alfa
(epogen@vgﬂqiimé)a(ﬂ‘b(:w)a@) @@mhm@met@(»@dmsbaé phosphateaiElppplas®)) etoposide,
VP-16 (\fe%@srl@l @;&hﬁgtﬁﬂcﬂ) (Ar&ﬁdfsl@tfﬁ&?as&ﬁ%@e (Iﬁhtﬁ;ggflﬁ%g mtraarterlal)

stine (Q1adel Y "Car nus

<FUDR®2oﬂqdﬁﬁsblaﬁ fqud@rq@dﬂwor%#ér% FYYAdwell @) fytyastrant (Faslodex@) “gefitnib
(Iressa®); gah@lakieX (Gohlzar@e ket ARRb Q)ﬁfgkahﬂc‘lﬁ(ﬁﬁ\{})latarg@?' g%&éamh%thte (Zoladex

Leuk Pl ; .Clad
U RV ARG AP R
Ibritumonwle Tophas@aedtin@e idLybicix aldér@c,m@}eﬁw&ﬂé JIFEX®); imatinib mesylate

(Gleevec@ Cila %gé %Eagir% (ggfef @/ﬁ%@i r}i‘ﬂrl](%ﬁ acf{{a (2% Qé&% %@& IRB?tﬁcém (Camptosar®);
lenahdoqn@? (l{pg]gtpﬂ@();l??ozo@f’qng@h teuggvpus OMellcovorin®, Leucovorin®); Leuprolide
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(DepoCyt(r)); dacarbazine (DTIC Done(r)); _

dacti nonmycin, actinonycin D (Cosnegen(r)); Darbepoetin
walb@/p2esanesp(r)); daunorubicin |iposonal PCT/US2006/024256

(DanuoXome(r)); daunorubicin, daunonycin

(Daunor ubi cin(r)); daunorubicin, daunonycin

Acetate m%@ q’év@ﬁis%l)e)(E %ﬂbf@ﬁ;’l)%hﬂs& le%diﬁ]’@ YcéeR kl&léc)l%rm}'lsrmne nitrogen

dexr azoxane axel tere

mustard ystarean®n: rﬁegegg\ml FWQ epreg)rolphalioxlet’ &bl @lkeran®); mercaptopurine,
6-MP (Pubtiob@ny Skdih @/Iesngk@)‘-‘ Yfekna) (MeSHX @Ibed); Gletholr&@Fd (Wﬂﬁ@xa?@

et SR SR e SR R BRI ok R, i

(Novanmﬁm%m%m&aﬁdmsﬁ@&ﬂéﬁdb{ﬂh EGTARRY; N ofetumomab

(Verlumgéb bg{)eiveﬁm %\Iéﬁ‘l%l ga@??) §1}p at1gglglo>lga%m5&|p]acéﬂ? @ %il% )pachtaxel
(Taxol®é rPP@ﬁXﬁll p@Otemrsz@mmc)le)s (Abraxang® polifemnif Eﬁqua(lcre)@),, pamidronate

(Aredla®§;£E@gc‘;’iiz:nfiib';‘(j rc;l;éﬂ*ﬁ?éﬁd&%@ﬁ@@ﬁ@@g glga P %a@@@ﬁ’i Qs:f)ar®\{P Pe:hﬁlgrastlm

exemest ane (Arona
<Neu1ast divgm (Sukima @ a@tqstaﬁle et pmoym{nmorf«rme@

plicamydin, udthraadytin€M{thdadid@n);q{offinhdr sbditt (FHeEREAD); procdrblzine (Matulane@)

qumacmieﬁ‘%a% 1neg<|§)) %f}sburfmlélse @%&%gt%é% g?@ﬁy{%né) glglbﬁlérb(Leukme®)

SargramestigyBrokine®); ¢Mafeotbad Ng{avi)®); gopterein (Bamsa®xtseni(idibnstiak (Sutent®);
talc (Sclér%l@nfafn@u}en (ﬂgﬁl%e?(@) nci-: oﬁi:lfe (ﬁﬁﬁhcﬂl %Eé’n mdp W58 I(Vumon@),

(Hi.strelin |

testolact‘(WB?S@a@} Jlyioguppipg. SoFoR @bogvﬁru&e@athweezeo qmi'(XH)) topotecan

(Hycamtin@9y tle et (EArdasa@) Modidpnomhi (&&ﬁﬁf@}i Q‘ogﬂuﬁg}ﬁaﬁ/)l-)ml t051tumomab
eron_al

(e R R i PR B T ostpogdo P Mg Dract Mustrd
Capsules®)j vabtigda (V{1 Ca®pt \astdasing (Veltas®p Ivindﬁmnd €0 cBReM®); Virdielhipe

(Navelb1h&l§)ra95%l@dn%rfa%@[n@ t'éél)? leucovorin (Vellcovorin(r),

Leucovorin olideAcetate (Eligard(r));
| eva rﬁ@meban@@pg@nboé@nm phthe ingention isranel@ANiréTag Buce: that
compnse@ﬁ&lmﬂfs@hﬂ@iﬂh@ﬁpmﬁb&lfy%ﬁ&w@dﬁﬁﬁ{t A § Wo@ﬁ@@ﬂﬁo&kﬁa I in combination
strol %t ate (Megace(r)); nel phal an -
Wlthpa‘:fé{eﬁ?&i (UFY920- rer capt opuri ne, 6-MP (Purinethol (r));
mesnd l‘(a MsanEX(dn}ipn alsRBORAdLS N@ﬁﬂﬁi&céuﬁ&ﬂ Eénhposition useful for treating or

preventi 5&3 %&?%Sns(ewbih%%)atggu 1c%‘iy( ﬁ(\fﬁ%% Wgn‘jﬁ)ﬁ?toc;t(ji cilﬂl?o(uail 8%}3)rmula Tand a

compoun@@ lecirdl feant: i pstrognt @x@mrmmdela(of\kan amtrogen ef{ceﬁt)n: modulator, a retinoid
receptor BN QE&@OtQﬁ@/@ﬂB&Qﬂic %tt &l Lé1 rmncrd{l%: %\){ re Ipscstem transferase

nel ar abi ne (Arranon( r

inhibitor, g3 HYIG&iereducksriel (tirn) y Hb\mmemeamwoe B reeggeitipscyiptase inhibitor,
an anglogbaéklisl ihtabiedr, a(HFPaReNeddn)s), ; m B higonRks; ﬁﬁr AXBltéL of )cell roliferation and

ot B PSS R 5 CAL e  n
pegad’eummm(m«ziag»éme (s,lﬁéeg“a(men‘@MnBGWa@eédm&u)e,s of the compounds of the

instant 1119&91@? R Q?§ %S: gﬁ‘l@ﬂﬁ@ %&gé‘qe dm E;leoge nk(( ?%e s to be used in the
combmatwﬁ{egg{eyéﬁ( cﬁel(]apﬁ;ep eq{épg} foyas t}m pngmcbhgnpe(uv«eug;‘ytf B(r ) );

Pl i CaumfEdvay, tHal sfamméga aﬁMJsmeas@ﬁéa(lfe)o} thlspslg&)fnh euuc agent can
Phot of r));. procarbazine ane

R LAY ERDRM I AN G Herined s
upon the bfiet:itix bovadnl hEbpduranden) that iSBsig@sRst i m (Leukine(r));

oo ST e ARt SRR hinion's
independ¢rgof e tc(ure)o)f adnialsgaf@olfereasaing thejapettiarmerit.f Bran embodxmem the
ddmlmstr(lml W?PL%R&%DJQ ftt W&Mtﬂ ﬂ%n gs ?,?.LGI% ngsrtl }1 I th? Qn ot emgbdlment the

), test o actone (l %
admlnlsntﬂpﬁn(f@rbpaqqpmgund@f e 1{15r411t g’gg@@p ﬁﬁel(zqr*)v)mouls hqhmne;pwon Thus, in accordance

(Thi opl ex(r)); topotecan (Hycantin(r)); toremfene

(Fareston(r)); Tositunomab_(Bexxar(r));

Tosi tunomab/ | - 131 t osit undrab
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(Bexxar(r)); Trastuzumab (Herceptin(r)); tretinoin,
ATRA (Vesanoid(r)); Uracil Mustard (Uracil Mistard
waapwiesgr)); valrubicin (Valstar(r)); vinbl aBCTMS2006/024256

(Vel ban(r)); vincristine (Oncovin(r)); vinorelbine

(Navel bi ne(r));and zol edronate (Zoneta(r)).. And yet
with thes@@&Egue{ner%m%gm&e%nh ftfhe HASP‘L‘ 15\\46%9& ]N dmm%s%rercrleorﬂpq)l n{tlavenously and
the secondilegr ap‘em dgcnlichy bqeztdfnef@ﬂmvé Oaﬁnmatenwfalla, 1ctmppumm llpfintravenously,
intraartedtz@ MinRde malﬂ GRRLARY, '119&&%&1'[‘41?&1%&5%&6 Ssb@ally, intranasally,

rastuzunm The Tnstant invenfion dlso includes a
hposomdﬁiMa\i*ﬁﬂé@alfqncséﬁgme%b%@mqu@ﬂy“%bml deliyiersy trygathptﬁgméfem

subcutanfx;’lﬁhyenhhd&@o@aﬂWCxﬁﬁaatlthﬁtmi? qamhes:@@ ar ﬁlﬁ%fo[ﬁﬂéléﬁde@@idlgyfmm
e e nmul a

corpolltEa Beeriny BHE HRPHIRyeB ut e ottt brraeuu agent may be
administeredioy e same modearddroigsmatioacigpbah agamduliatnimtsrede. . @tallyobydv.
However!, %‘ezﬁ’;oc%l %‘L %/;9 bs th@% Sé&pﬁl&?ﬁlhg/) ﬁya%%‘itls@él a%ofrﬁ %i’of fd mstam

antiprol i era| e age preny ntr er as
invention Wﬁt@,ﬂ@qglp of gﬁ‘ﬂmpw[gn@@) A& @@h @{i(htg@dmﬁmtqg itlegpcong ﬁle;-a}'pvltlc agent by
another §dR L8 Q&ﬁmisﬁﬁlioﬂ' 4. OV oRarlyXNIRY Sheslot HRIGHInREARS rhdiRl fistifHed

an angi ogenesi s 1nhibitor, a PPAR-g agonist, a PPAR-d

he”3”““b%1v§on| sts; an inhibitor of cell proliferation and
SUr vi Thake aidgrtatl aspepts dithedgention WK belappaddnt &bH thd tedthings contained
cell cycle checkpoint, and an apoptosis inducing
agent. Any one or nore of the specific dosages and
dosage schedul es of the conpounds of the instant
ASSAYS§ nvention, may al so be applicable to any one or nore

of t hﬁletctiﬁlb&ﬁﬁy&ﬂ the ﬁgﬁﬂtnﬁleﬁﬂbnbﬁséﬂﬁ%nkﬁé Exdfiples were tested by the
tion treatnent (hereinafter refered Fo as

assays des%rgyg oYv Rad YpE deyed todlﬁé(ﬁ MJ%T inlpbitery @gq,vuyT ﬁ@e&ﬁé@’ﬁ ]aqecknown in the
literaturech0d agitd Badigpagernte be thobeofakilltin ihe af €26, Tor dxh@plepe8t Phent

Apphcauog E’n%hclafa onsttgrirogﬁlp%%gé(y %&%p%ﬁl Q:ﬁ)g? pptS:glenan% 19 g’PCq"qjqulbpgatlon WO
2005/02&.4@5 AMaringl 2026s pagesPior48he specific second therapeutic
agent that is being used. O- course, the route of

L RS ifhidfiRe of the conpounds of the instant
rnvention s I ndependent of the route of
ad m rRe%thﬁitnth @}Sq{t dég@@ cyt&ol Qorﬁeﬁﬁsr (§f REMhd SVRISA othek ﬁec@;ﬁor tyrosine
odi ment mnistration a_conmpound of

kinases i ‘é‘l‘%‘%ﬂm‘isﬁeéﬁ[ﬁt TR Rob PR, é&ﬁ%ﬁ%@ HGFBnMer, {ih 61%%13?2 are used to
determine WhertlértRedompbigls aflifit Mishtiatentoh fbdulde hO BRYmAE: QfiviiBEof these
instant invention is intravenous adm ni stration. Thus,

i n accordancewith these enbodi nents, a conmpound of the

i nst ayelublereemtimnt GST-tagpddriysiselicetdnminalof ¢+Mat and other receptor tyrosine
kinases ai“é'E La¥é&h Wac‘%:}éulo@ﬁﬁ s%ﬁé:fn %ﬁ%ﬂg&l?%cgﬁﬁ#% £ ]él%%?&tre ﬁ'?netﬁﬁed by the

admni stered orally; parenteral onea

manufactifer s BeesTON| Gioodmg HeasPRAGTYAn 1 pubsigeiet i abpoulovirus expression
vector (peuGHLITM A d0G, Phﬁhﬁ@&hﬁ:@hﬂaﬁﬁﬂg)én if B5h&6A Mstidine tag and a GST tag. The

rsuling gLt S ForRAg R Bl i R egminin g o co-ranstet 19

or Sf21 igbetticelby. yAfley cmﬂ“trﬂnmg expressios toﬁGST—taglgbtkihﬁl @ionsd Mgh titer recombinant
baculovn.lug Et'éé?]lg g%%ﬁ&'fi' éﬁgre'ssgptn C%QCEIII ncs%re gpltlymze gatngl g%@a ed up g%%‘;ﬁsg{j)ﬁl d)f rat

O rm
KDR- Gsa“ffuﬂﬁem ipprgeranad. Th@\femn kmasa isdhaauofied frére tepmatticell hgeaby affinity
chromatdg?a)f)hp @sn?éjé[htﬁﬂhﬁﬁlg E%SQYPh&qﬁngﬁmﬁE%ﬁﬁ&f protein 1sdd1alyaed against 50%

nlstratl age nts admnlstere
glycerol, 86%%18/ ).'7'0 F‘M Tns-HCl (pH 7 4) and stored at -20°C. The protein concentrations of the

fusion proteins are determined using Coomassie Plus Protein Assay (Pierce) with BSA as standard.

herein.

kinases.
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However, it is also within the scope of the present

i nvention to adm nister a conpound of the instant
wonvErmness by one node of adm nistration, e.g. POTAIS2006/024256

and to adm ni ster the second therapeutic agent by

anot her node of adm nistration, e.g. IV or any other

ones e iidiGe &%Wu@é éftc-lﬁét' aﬁﬂ ey S&%?é:ﬁl eg?r%d usnlgﬁla m?d1ﬁed version of

her ei nabove. These an ects o
the homagepqoug,gmeg &ﬁalw%tvrwm@hmm @sseedespriteg by Baritebtlnd89% dndi Biochem.
269:94-168SAYS The conpounds of the instant invention

descrj.bed in the Exanples were tested by the ass

desc rrhb 5&4° CB%‘F%E@ gﬁﬁ’%?%&‘f BURFYIH2 ﬁ%%ouf%ﬁe iphipgt 611\’{?6 kipase
compriseg giteifollawing @kser assays are known in the literature and
ICOF})EMQ 8.6 %9111;11 thﬂg Joglrpgj?r% s%%g{)rgsﬁﬁ ?%pp Sﬁlgelg}yk %%ggxiﬁg SDMSO) at

see,
PuB? efalﬂlpéme@@w@e@@mm%Ma%welAplatel 7, 2005, pages

21 SPégare anchsBGLadieh hﬁﬁ%ﬁ%ﬁ@%ﬂ%ﬁ(&%@@f%@ 3 nl}ﬁrl\&%l %67 mM Tris-

S 236-248 . tro I hase assay
Ro L RARE o & efal iy 26 i 6ot 4< ivirosmuRtaRnt o Mot and
c et 7 evicbi@inhlated sRIRHE PEptity SubSEAAE(bidHR AR L EQOEDHPEGDYFEWIE-

E? &benzﬂg Ron, KDR, | GFR, EGFR, FGFR, Mer,
and are’used to determ ne whet her the
3c oh’gﬁﬁhﬂkﬂsm' plateeaddris lalretf compaamd scﬂuncmxiobuDMS@) 375 ul of master

e NZY HRninfix ?&I\béﬂ' th'llﬁﬁe Qlfe HIESE chbxpg}g ?@g:?‘ Q}é (?%?E?Mahrq%ATP per

reconbi nant GST-ta %t oso
ot el Pl Hessactions Pfﬁ‘@e {95 8Q Enin @rrr@or@s@mper@m The fimal conditions

bafu Hﬁ\tbzfcti&n gy opem ¢-FRa o g eibstras, oAl RNEAIT®, &mM MeCl,, 100 mM

o ROl SRS RS A, ST LREL B s,
4padieb theikinase exqvion s/ith 60 Ml/(Ef(ﬂI@Z;ﬂDe(t@ﬁo&lhiTeréontzBmﬁg 1€mM EDTA, 25
Phﬁfvm-]ﬂﬁ]@@)O l%)ﬁ‘%ﬂ‘dﬁ 51910?% ii@i J& nql@u-%elana labe eq aPtl—gﬁo&ghotyrosme

and a e resu con

Ba@ﬂbm%@%ﬁﬁbﬁ BPPTsP M@W@mﬂrﬁﬁ geml SHﬂIEa\uI@Edllctprhycocyamn

cocdnjl%a@f(@@t#ﬁiﬁ% Ofozythdl i nsect cells. After
5 g reSS| on of GST-ta ed ki nase fusion,
hi

Sl%‘@ cﬂ%‘ﬁ%fﬁlt replst e lagr iy BERF medexpfisy ﬁf?c@ul
6e Xms(as getemminalrtgifitiirike (ﬁfs&vﬁﬂhlaﬂh&ﬂ@ Jbe@eh &)rﬁféﬁﬁcﬁa)né&tratwn and

NRTRE Sl o of Blopda 1R B3 o re noeot cor

f usi on "™ om the insect cell
Essentiallly yheogame [pyoceduié wistugedsta rdgtmimmguha pbrynoy s emmputdsad hihitiramouse c-Met,

uman eIT 1 C 1 OI enzyme
h Rﬁgm%glg?/ﬁﬁr% gg,gg?M zﬁ“&ppﬂfdféz‘;e% %@&1@ di, @ ?ﬁvzfe y

vared n SAIRG st Pt grovsscies 2 eA o e 8B @aﬁpmqmng 240M
EGFR; omnmarmﬁmsamwrommsmrmg’ie@;m ned using Coonassie

Plus. Protein Wi th BSA as st andard. The

i nadde SeErOns BE 54 b RE g s Ror R PERE B and found o have
an ICs < pMur ed usi ng a nmodi fi ed versi on of the honbgeneous

ti me-resol ved tyrosine kinase assay descri bed by Park

et al. (1999, Anal. Bi ochem
II. Cell based-c-Met autophosphorylation assa

A sandwich ELISA assay is used to assess MET autophosphorylation in MKN45 gastric
cancer cells, in which MET is constitutively activated. Briefly a monolayer of cells was pre-treated with
compounds or the vehicle and then lysed. The MET in a cell lysate was captured by an anti-MET
antibody immobilized on a plastic surface. A generic anti-phosphotyrosine antibody or one of several
specific anti-phospho-MET antibodies is then allowed to bind captured MET and is detected using HRP-
conjugated secondary antibody.
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269: 94-104). The procedure for determ ning the potency

of a conpound to inhibit c-Met kinase conprises the
woabd7mne2sg steps: 1. Prepare 3-fold serial dil BCEMS2006/024256

conmpound sol utions in 100% di net hyl sul f oxi de ( DMSO)

at 20X of the desired final concentrations in a 96

The prodggﬂﬁr% gclﬁ) E%gmm%% tﬂ:érp%iéﬁg%f% cgﬁgc%uﬁ% td’nﬁﬁﬁgw %ﬂéaiz}\ow%datlon in

MKN45|9E95°(’5‘PPSFS£)”°1@V!EB€WM BSA, 2.67 mMdithiothreitol,
Day1 0.27 nMreconbi nant c-Met and 666.7 nM bioti nyl at ed

1. sydatahgs-well PERA e HR$diFIRL€ 4°C with 100 1/we11 of 1 pg/ml capture antibody
1) .75

i otin-ahx PEGDY] ECONH?) Q I D. NO
ﬁ(OﬁmanB&zZ%Réégy plate, add 2.5 m of conpound
2. Sl uisbparmtd %.wawa@)ur@ﬁ e%v?thmwéeng%é@éoof c%ﬁ&%vélpiﬁ dTi f%l of growth

ki nase reaction y ad

I t
B B Y0 S oD 145 P HOAZiLopgtomine, and 10mM

HERES @fld EuMureBefHight &3 7PQH @ﬁf@d%‘?ﬁxﬂ dhe final
COI;I%?UOHS %oreth%reactlor?(gre 0.2 éll\/bt 0.5 nM

Day2 substrate, 50 nmM MgATP, 5 mM Myd 2, 100 m Nad , 2 mM
1. Wish thOBILISEOYIAE: 4 BS@ith 26 TNl b \%asﬁa%hkfzr (‘Hs s? n%h.5% ﬁ)g@olncubate the

4. Stop the kinase reaction wt
K150 /phés with P@hulbyellad blogking tuiffer H@BSIGF hﬁ%&iﬁm for2B5 havat RT.

2. ﬂ’i' aken hdfh ﬂn{g a—lﬁhl-g%?és E'rPcQ ’20&( %oq% %‘Dlﬁ$90 lib?lluée e s&nes to10X with

abel ed antT - F osi ne

%mmha (REME4, %)FBén@délth@l}‘ﬂiPES)

3. Pft?c{) g)?}tne pg%rﬂi' %&Jtlﬁf?{ﬁ&ﬁﬁ%tﬁg ﬁhg ng{ﬁlyegﬁ%}g § a1n1n JS\;L%

Topdetk ithelate at) 377 CYS HIFP, fom@eniaf t er 60 nin. 6. ICBO is

Ny T T —

mIersadlemmyrdphgaphate csommalral«“ @5 mEESeN0, . immsaﬁfﬁ

lg%%%gg(ﬁgg- p’cgns ntt %e)t gxr?g%é atemo%gct It\'rpéﬁ)u ?r%r’l[e %%X I%F%O% glycerol, and a

Hr@ﬁ?hﬁmw@@ﬂammfu%m and Ti e2 except that the

5. 1EGRSE R b, 82 o6 Bis ltoRgsaen e bt e Dl of wsh
Hu€BerR TrihsBA 90 W/ w636 MRNA S VWY dafeftRm the cﬁeré\ﬁﬁte t&h@ i ISA plate.
TrkA 8 nMTie2). The conpounds 3 to 54 in th

%P%W@N@%@Wﬁhgmeﬁw@yéo‘a@%v and found to
Day3 have an 1C50 < 50nmM II. Cell based-c- Met
aut ophosphoryl ati on assay A sandw ch ELI SA assay is

I Washdhe B 184 phates viEmesaitha8h obptibygshduffon i n MKN45
2. IHABLE I\X/‘l-:th 100 pl/well primary detection antibody (1 pg/ml in TBST + 1% BSA) for 1.5 hours

at ambient temperature. The following primary antibodies have been used: 4G10 from UpState,
anti-pMet(1349) and anti-pMet(1369), both from Biosource.

3. Wash the ELISA plates 4 times with wash buffer. Add 100 ul/well of secondary antibody
(1:1000 anti-mouse IgG-HRP diluted in TBST + 1% BSA for 4G10, or 1:1000 anti-rabbit IgG-
HRP for anti-pMet(1349) and anti-pMet(1365)). Incubate at room temperature with gentle
mixing for 1.5 hours. Wash 4 X with 200 ul/well wash buffer.

4. Add 100 pl/well of Quanta Blu reagent (Pierce) and incubate at room temperature for 8 minutes.
Read fluorescence (Excitation wavelength: 314 nm, emission wavelength: 425 nm) on a
Spectramax Gemini EM plate reader (Molecular Devices).

5. ICs is calculated by fitting the relationship between compound concentration and fluorescence

signal with a 4-parameter logistic equation.

-28 -



10

15

20

25

30

35

cancer cells, in which MET is constitutively
activated. Briefly a nonol ayer of cells was

wonrestoozas ed Wit h conmpounds or the vehicl e andPCiIS2006/024256
| ysed. The MET in a cell lysate was captured by an
anti-MET anti body i mobilized on a plastic surface. A
generic anti-phosphotyrosi ne anti body or one of

IIl. m%hn ?fhﬁﬁdrfaﬁ&/ﬂ%ﬂﬁ%&%pho' MET antibodies is then
ptu T and is detected using
HRPC %nghﬁlgaﬁ@a@@i@ dac¥r &lﬂ ArD R nHB %VEQ Q%Q%Bﬁstifnﬂm activated c-

Ot enC a COfT'pOUﬂ to inhi
met. Sﬂ‘g%t I&b‘ﬁ]%}g(i)wgﬁl%} KA A %Mwa%femdsto EWH g5 Araneungeg growth inhibition
and apopi@islioMKIN#SERD SuggEmyg 4 vital r&f@aﬁc-ﬁeﬁﬁ teddil 1nk.| ‘Bhs ai%lse@ttﬁscnbed here

measuresot%? Eigécg%}lcslgfzt 1{1h1§1}10ri n g%‘@tgra :1&5\5121 1J2ty oggléﬂ\lfgcghsp ;lﬁ-gtpéocedure for

determingg- thgertoreneyibtapogppimsit te inbibit VKN brotifetatisn/sibiliy, d@frises the following
steps. cells/well in 0.1 n of growth nedia (RPM 1640, 10%

FBS, 100 ug/nL Pen-Strep, |OQug/nL L-glutam ne, and

10mv Pietard) PlagMENTH ealle aro?@a@ Pﬁ”@ﬁﬁ uhme P (RBMBL% F6'S, 100 mM

HEPES, ﬁanglﬁﬁfmﬁD{ﬂlfebﬂdﬁﬂﬁﬁ) peDQ')éll 2 aloe W zg&stl‘_ﬁiﬁkahﬁﬁe aﬁ:tn@ aﬁ"m&lbator at
r

s7crsafioh pEpRe AT i R oo ROl i JORBK P g ik spgentations
in DMSQuf f er (TBST + 1.5%BSA) for 3-5 hrs at RT. 2. Prepare

gwg?)l 6nuélﬁ9@g%1g%4gg g(?g ?onzlfblhtlc? ? &{onsol%yhiﬁl(%préga&le I?&g)%comﬁmd solutions
with the medigm. Addo PRYX egmeporahidltiopps)welldo tIAMKIlT@(Ceélmrrbma described above.
Retumﬂﬁ@hawtbq&sm(u@gtom /well) to the culture plate cont a| ni ng

VKN4 5 CEHS lf? %% V10Iate at 37C/ 5% CO2 for 60

mn. a@fs%ddt%é* st butfey (ViplaghpReaeerigKit. %%alpg/%fpsLTW-m
Cambrexippef eell. (136e thih/lcélelaSrooﬁml‘lhﬂpeSatm’é ferNls EEHLR@S Phenslil B (d dete?fon reagent

(V1aL1gthéa%9rﬁMé 18(4%@&9 rmhutes TMlate 18’ read on E{%IJ\B(%I\J/% (PerkinElmer)

in lurmnq§¢e§,1%m@3@o (ICS,O 15033bhbf¢d oy fittmlg itheapladonohip hetdatregonpobidd dyRk@tration and
luminescdié® Il%hetl Vach %41 el Yo 3y Q%[ g&n and a protease

i nhi bitor cocktail) at 40 90 mn. 5. Renpbve
bl ocki ng buffer fromthe ELI SA pl ate, wash the plate

Iv. H(XF-\Mddae&&Q @gfmhlasga& wash buffer. Tr anlsf er 90I
te fromthe cul ture ate to
e e ERTHAeR mfatatiop BPOE APIA e Soporie b s dhocmgtousing BD
Falcon Finprohlogje?fi- M@ltry\h:ﬂl{msag phes KTt 1361 16@aBD :'B)lébovéiwﬁkb\ﬁali’@ Ehd She
consists (ﬁtlv@h?éacﬂ’ of @ﬂﬁﬁf%ﬁﬂ %g%ly |Tn41¥¥‘8 ﬂggro\’\@gle{n Hipe 1n{o the %o'pﬁlgcébottom

I ncubat e I on an
chamberS( fappgya,tpp cangerppisrare plategl BSH)e tquﬂlde]_of shetyopbsane and migrate to the

underside of the membrane in response to chemo-attractant added to the lower chamber. The cells on the

under side of the membrane are labeled with a fluorescent dye and detected by a fluorescence plate
reader. The procedure for determining the potency of a compound to inhibit cell migration comprises the
following steps.
1. Prepare test compound solutions of 1000X final concentrations in 100% DMSO
2. Dilute the above solutions 50X with DMEM/10% FCS to obtain compound solutions 20X of
the final concentrations.
3. Fill each lower chamber of a Fluoroblock 96-Muntiwell Insert plate with 180 ul DMEM/10%
FCS, and plate 8,000 HPAF pancreatic cancer cells in 50ul DMEM/10% FCS in each upper
chamber.
4. 1-2 hours after plating, add 2.5 ul and 10 pl of a 20X compound solution to the upper and the
lower chamber respectively. Incubate the plate at 37°C for 60 min, and then add
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at anbi ent tenperature. The follow ng primary

anti bodi es have been used: 4GlLO from UpSt at e,
wanovi7/pdtss ( 1349) and anti-pMet (1369), both fr oRCT/US2006/024256

Bi osource. 3. Wash the ELISA plates 4 tinmes with wash

buffer. Add 100 m /well|l of secondary antibody (1:1000

an

or tcbnc%g%%e% a%@ﬁor 2 rq 141%6%%)}_%} a-lrﬁé¥ C?nC%I{FWE iéf}vrél)g/n@l g’he insert

anﬂ’latﬁﬁl%@tl{lcl@@s}9"emllghéff’6§9é01&‘é room t enperat ure with

53 € Ml aBiqide f i‘@)nf:&ﬁrat@d Galb&iH aGe (l\m&,lﬁlaflPPéb% isrﬁdgé't)iQo BA&W& chamber

hbu%fer i 100 M/Wgh urea ent
(PIeFte iglhy leH é&fb%’el%en&f‘“ ﬂtﬁéﬁ%ﬁf%\lahrl%d ﬁ%% @ur. Wash each lower
m obengsr wile 20D |fIIDMEMsIOeBES ( Exci tati on wavel engt h: 314

eI U BB ot PRl B iEd 8558 ggtaign vave
call%laﬂhaff@dmbymfsmpn waslandh: $3 ) onshi p bet ween

OO ndicaIaRe SPfifial '?el?tﬂﬁirsﬁd) U&Gv@élcc%ﬂl&%gﬁ'cg{ﬁ]%htrﬂok Bnd

4-parameter | qgistic equation
pr P?’:F%:F%ﬁels’@ﬁ?lﬂnékﬁ‘l%R@%’n%é%jﬂwmﬂ%urran gastric
cancer cells are known Exmeséxpr ess constituti veI y

acti vat ed. cnet knoc down
o et EEDS B i PHRE L g b P ORI Breoishton
Particulappreteriglo pinplgyed, speciddlihg Borgigidns are Snteygjed toi ba glhatrative af the @dvention and
nothmltigg oPthQ/?JasanblE EUO e{l:lgrje!)f l'i ne. T.he assay described here
nmeasures the effect of c-Met inhibitors on
Examplefr Ol i feration/viability of MKNA5 cells. The procedure
Step 1: L&L4®F(Emﬂh Bﬂnﬁogﬁenpﬁ%g nl‘F—X chfbm?v £ OB di 0 Bk €

5 proliferation/ nprises the ToOlfOW ng

st epshotaspuRg Arr-qutope M Srvme mc“éﬁlr $0aL, GO OMobeyds Ad terh solution
of 4-bronwd@hiatdehyIRNS.6 & Hornhsd) anki0BethfY! S%BE(SZ n@ﬂﬁfhﬁdoltlhét@ (Mﬂgoux J-F.;

Sctirieret e vl e el SR T

4194-4199) f%ﬁi g 39emmnal) in@DO IJILQI‘HEQII@[KC)UDME 1BiQtuck \lvrﬂ;l’iiﬂo@.éd tbmﬁtcozfmblent
temperatlg'@ Shd &ﬁireg E(ﬁqb h&&p trgﬁfll)x? SW%S coacelntr%?l1 dnta gﬁ,ﬁ: é/eJIIane solids,

ar e
then 50 rlonipRIRTEnG 50 WLiob AN FG! piere dedecrmfian strisgithe Sesnbing Qitry For 30 minutes,

200 mL cﬁ” PR WG a&ﬁh wid ROSIRSY WM\@AU![TC& %rh*h%u&”ﬁ*‘ﬂ% §1 Glilas EH&E&"&% dried to
afford th tf’e i bed adlg Return ate to the I ncu

N chylpgun I@‘G‘ ?W%}S §% @ 113k 8-2Reh dEMit802 (d, 1H);
7.79 (d, 1Dt 7. 6@5@tmgrmbLRMquPemarcummr@rmlomem@qumL,mg 0; found

3379, the cells at roomtenperature for 15 mnutes. Then add
50 ni det ection reagent (Vialight Reagents Kit) and
I

Step 2:

cal ¢ @r[éE/é’BZJé%rbrronDphengl)mmd]-Bearaoxyeﬁeiﬂmrppmnmme nhlonde (11.2g,29.9
mmol) wHIRQE%0 %ﬁr@%eltyf)lﬁ)tsbl%c %E‘ig &&‘ﬁ@a&ﬁ%&%@ KhGN3hols tﬁe Slution was

paranet er Frstic eg
poured into ice and 250 mL. of 5 sodlum hy rox1de solut1on then SN sodium hydroxide solution was

added to adjust to pH 10. The mixture was diluted in 2 L of dichloromethane, 100 g of Celite were added
and the suspension was stirred for 15 minutes. The solids were filtered through a sintered glass funnel
and discarded. The liquid phase was poured into a separatory funnel and the organic layer was isolated.
The organic layer was dried with magnesium sulfate, filtered, and concentrated to afford Compound 1.
"H NMR (600 MHz, CDCl) § 8.82 (d, 1H); 8.50 (d, 1H); 8.41 (d, 1H); 7.80 (dd, 1H); 7.48 (d, 1H); 7.35
(d, 1H); 7.20 (d, 1H). LRMS (APCI) calculated for C;,H;BrCINO [M+H]+, 320.0; found 320.0.

Example 2
Step 1: §-j4—me'rhvlphenvl) 2-methyl-5-phenylpyridine-3-carbothioate.
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I'V. HGF-induced cell mgration assay The HG--i nduced

m gration of HPAF pancreatic cancer cells was assessed
wabeTgorBs Fal con Fl uor obl ock 96- Mul tiwel | | nsePCTpIS2106824256

(Cat # 351 164, BD Discovery Labware). The plate

consists of wells each of which is partitioned by a

m Cf Ol“(pé)@ WSHHTRARE 206 Zf‘ﬁ ghéng cltoﬁﬁ)ic 304 Igfbg:n%egg G40 0 mmol) in CH,Cl, (4

nbers. Pancreatic C are

mL) WaStaS%Fdqualé @oridp B4t 8 Franchi Bheviniytuse was Himef at We&f@ dbours, the
mixture \Ois obhk&nﬂﬁ@troﬂﬂﬁleésndlﬁs@ﬁl@@ﬁl%nieﬁe ehsm:) ahd EREL A Qé:miv A frer

t he, | o s..on the under side of
aissonving he' PG i BTG G O rRing (LeQBEN i GFChd-
dlmethymgmem@memyo g fd.080nesly enicempthaltitophess €60 mgr rmetsraﬁxﬁayzdeté @dded.
The rmxttn% ag %{eﬁ H&Dédrlg vx;aﬂr? to@g(grg RG eragur? |A%%nﬁg%€% fé)bg hou:[s the mlxture was

on_ conp
diluted WF‘P@E)%‘?*% W@b@d WMH@&I b90¢ dtiedorer sfdiunQQOXtef filteadd, and concentrated.

The crudi ?Fﬁﬁ@tvﬁ@dri@i@@ by flash QQJ%QN%%}% ('SS& bt El%%agtgsll%g gradlgnt) to afford the
it comginit IS (SRGD el 1 CreloNOR SMitEiHOP iourgl 28 |

each | ower chamber of a Fl uorobl ock 96- Munt i vvel I
Step 2: | nser2[(bhwthel- thdmﬂa&@dlﬁrB M%Mg%zﬁﬁl&hyaad plate 8, 000
HPAF n
each Sgg'%&ﬁﬁﬁheﬁ%@ e yl' -pE IHX};’Q{P@H%{ Cé%r"&ﬁ(@ m%&(f’l mmol),
copper (Izthypmneé’n@r@ylnﬂe (36 me, 2 oo Rdstba gt (26mg, 0. othmmol) tr1-2—

I 4
furyIphosf TR 1700\l 4 S ap 8 DO ot ARG A Yot 7o 00 i ere
°°mbmecf 13 4 d&(/\ﬁ‘i‘s ke RBsilesk Wappusead; Wit argqomngd 89l pf BEF were@fided. Argon was
bubbled thivngH tik soliltie forB@mutephidll tBSsoRitidn Was sthaladd RMeHR ShHC, fAGHer 18

d Calcein d
rows, b e s L] P P BOLERR Bl B b
sulfate, ﬁgm@ cenaeitated fndarifiel/ey fteh cleninbtagriapiy (ﬁmm%\ ﬁe;@ﬁéﬁl&gggﬁ @radient)
ottt UEOGK S . LGB ol G R QINGIRPIE A il hon

reader (Perk| nEI mer |n bottom read rmde (Excitation
Step3: yave JnbatitH-begmlh5 Ignblppnidib-Erogeh: 535 nn). 7.

| C50 A ﬁasﬁ aa éﬁa?geﬁ Qx/ltEYZ f(l’-‘iﬂe{ QS—tpﬂﬁl pgl 1%13Qﬁﬁgfbpnﬁ]%gﬂlﬁlﬁﬁghyde
(S:(? tr SI on and fl uoresc nce signa
02 me, GOTBR R EPRPE o BN eoh: TSNS mchdpred the vessel was
heated in Fhe(ontd@dnﬁllamr Sdﬂibemtiﬁdvab@foass hisd. at IOOafo [I‘lhé H}ﬁd’tur% was thf:n diluted with
e P ular material s
Eone, OGS U080 e 4 L N P LT 2
and purlﬁpquTExjgaycpraq phaee BPLG (el QO%@MGMWataln\dlﬂan 196i THA inodjfi@] totalfferd the title
compound. SESVIR 6D MALRD,DBFE 995 (4, 11), 8.76 (d, 1H), 8.25 (d, 1H), 7.77 (m, 4H), 7.66 (t,
1H), 7.54 (t, 2H), 7.45 (m, 2HO, 7.36 (d, 1H). LRMS (APCI) calculated for C,oH;,NO [M-+H]+, 284.1;
found 283.8

The following compounds were made utilizing the experimental procedures described above, but using

the appropriately substituted 2-formylphenylboronic acids, which were prepared according to literature

methods.
Table 1
Compound  Structrure Name MS M+1)
2 ‘I-bromo-3-phenyl-5H- calc'd 362.0
benzo[4,5]cyclohepta[1,2- (M+H)+; found
b]pyridin-5-one 362.0 (M+H)+
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Exanple 1 Step 1:

2-[(E 12)-2-(4-bronophenyl ') vinyn- 3-carboxy-5-chl or opy
woi2ai7rozess chl ori de . Potassium tert-but oxi de (P&I/US2006/024256

solution in THF, 60 nL, 60 mol) was added to a

sol ution of 4-bronobenzal dehyde (5.6 g, 30 nmol) and

met hyl 5-chl or o- 2- et hyl §Flkeatei lnat e (Marcoux, J.-F.

Nhrqptte F.-A; Wi, Jg; Dormef P.G; Davies, LW;

D Rei der, PJ.\L , n. 2001, 66,

T\(Br6_g. 30 my O “nLUFRE at 00C. The
§ was allowed to '
N7S 6r 12 hours. TheNrea gn slurry was
cgoncentrated to give yellow orange solids, then 50 ni
6f water and 50 mL of 6N HO were added. After
stirring the resulting slurry for 30 m nutes, 200 nL
3-chloro-Gf[(2pt-diblethoxy rddd minotl S Hibenze | 4Lmévsc1duaﬁarsmmx&mnf Db6ne

hour s;._ S ried to affor

Gt 27 lérgfﬁs C:)),uén ¥r6¥ﬁ%h§ﬁfi %%E%tgﬁ%ﬁg r}ﬁr) I5 8n€‘8 3 g mmol)
tns(dlbeqzyblden@cggne() dipaladjum @) ﬂ’ﬂz(@bﬁs)) (43) mg, 0.0A9 nfroql), brdd)2,2’-
bis(diphefy1pRbsBhibd-1, M t ext-
11183 1p. e%‘éngg BIE&) (. IMbi (E:\ @B&@P)((é@ ?%%Sﬁl dlﬁﬁ‘lég S"g %ﬁﬁ’mt Et butoxide (1.08 g,

mmaf) wete com nééc B‘E?&gé rw);u@fé%;@v,@ﬁ apead-i Tl@ ask was charged with

100 mL df :ﬂpyiwx}hnen 25+-dinethoGoapelanthel ) . 41 mL 9 40 mmol) was addedhand the mixture
was Spal‘&dgug Lpﬁ% fﬁr S(rﬁmg{eg nﬁ}%h S rc]g lr) r%/ 1)%8‘1’@@1)& éataeéigmfi%ragwn After 2
h the reagion Ufis SRBPSATRISE pmﬁlssglvatmdognﬂi ofbitl @cktito aiRDORkd vAfht 1@0 mL of
saturated AqueB@UnSmorkiie Clﬁ@llldét sbfgﬂo e B&la{fn% (iia})epvtvgsssjﬁﬁagat%[] 91‘16(15 w1th magnesium

odi um hydr oxi de so
sulfate, ﬁﬁ%‘? 8%? ettt She %%talﬁd@@d “teée eriedin S0anlphot mthaﬂ'diehen allowed
to cool tormsbient empastuttl [Tt e6lids Wer fllte@ll aft G&RIQS A& BRMRE C&Q;Q)agd. LRMS
3 spension was stirre
(APCDCQ&ﬂﬁﬁgkéé ﬁ%&ﬁﬁ%&ﬂg gﬁlgﬁép E4B$Ftered t hrough a

Example #1 Nt €red glass funnel and discarded. The |iquid phase
was pour ed |nto a separatory funnel and the organic

-mmnoiaM&£4ﬁP§mm) t%d Th rgqglg_layer was dried with

Method AT8® ncentrated to
af f ord Conpound 1. 1H NMR (600 MHz, CDCl 3) d 8.82 (d,
7-bromo-3-pllorogh Hsbengzol4, 5|]d§|):];oh®1411.2-b]j>yndhhl)5-on§ (805 £,a0R0 rhind1), Pd,(41h); (8 mg,

o} ol
0.00825 rﬁlg l%: %ﬁ;gl%@%’(@oz‘lk .ﬁ%l 81 aﬁ%g eh&geé%le 642%[1]? d’) %2611161) were
comblnedr_& éﬁfy s was chanead yyigh mbh)é dlgyl tg)luene followed by sodium tert-

butoxide @mgm{dsz lﬁmﬁf)eﬂ)@cﬂ v%% bﬂibiéd@hrguglﬁﬁ@@hmoﬁ S dmiﬁt%&sa The Wection

lution w59 Eon 6 th rhenylnlcotlnlc ac
solution wa: h?jl e Il;) Fﬁn gn B AgPY- AT 20hmE5, e aqayqlon(yfﬁs gqaqag@rated 20
mL of THF3nd 1 miL, of §Nhydrishipric Adibwers ¥dded @nds reshlting ﬁﬂiut@h waRfered. After 2
hours, theAbluBdn was Hied i '1 tb Q@) {)éﬂlgyz élg\@ %ei 38@ mﬁ{%f rs%{x]rgt%d sodium bicarbonate and

dryness, |sso
200 mL OEY‘S"ﬁ%Te e areawic dayeis nvere/sﬁmaeatedal isebiit megrekiemculfde fikasd,due

concentraled), a! ﬁf?ed(bg ik co@Ianch%at de{p'h&i k(ﬁ?O‘% laﬁ%ll’ aﬁgtﬁé/%exanf graadhe&lt) to

afford the%llz ?"P\I%ﬂ ﬁq@”ﬁﬁ%am norélgl 1@6257{14%&51) WP &d, éH@tédSS (@HED; 7.44

(d, LED; 7418 i, 0 MeSdi 1B17.01 {dave; 4.05 Warm, IRMOPAPARETALYSE-
C14H10C11\N)t[191r+}ﬁl'2rsr7'onﬁ,unq°£5721 hours, the m xture was

Method B:
3-chloro—7-[(2,4-dimethoxybenzyl)amino]-5H—benzo[4,5]cyclohepta[1,2-b]pyridin~5—one (1.1g,2.7
mmol) was dissolved in 8 mL methanol and 30 mL dichloromethane. Then 10 mi of trifluoroacetic acid

Example

was added and the solution was stirred at ambient temperature. After 1 hour, reaction was concentrated,

-32



10

15

20

25

30

35

diluted with EtOCAc , washed with IN HO, brine, dried

over sodiumsul fate, filtered, and concentrated. The
wonogeoz2sgi due was purified by flash chronat ogpaphg2006/024256

(100- 80% hexanes/ Et OAc gradient) to afford the title

conmpound. LRVMS (APClI) cal cul ated for C20H 8NOCS [ MtH| +,

dlssolvecg%%?@ mLfc? léﬁll?l 228%e éﬁcﬁv%ﬂe@ gnh 200 m{d saturated sodium bicarbonate. The organic
- - rr‘e -

layer was §ereg|atﬁgﬁig;1p<¥ Bk glggr@étﬁwglfatg_ftltgmﬁﬁlﬁ ypr,gﬁ:ﬁéﬂ;ym)ash column chromatography
(0-10% Iaetn@btrmbhl&m@aﬁmélgmdidn@laﬁ@r&e&@ﬂﬁggI@PIE@&@ 16@»%Qac&8nltr9e/§2ter

gradient, Wa] &Wgﬁ%?gg%&%@%\%?%z%%% G %Engglé}}éls ?—m §APQI} ;gcglated for

CrH1oCINe® YMpHbis p5il.vdon@ 253 1y, 0. 074 nnDI) and
2-fornyl phenyl boronic acid (51.7 ng, 0.34 nmmol) were
Exampledonbi ned in a dry flask. The flask was purged with
argon and 3.0 nL of THF were added. Argon was bubbl ed
N-(3-chlerhbenxgh Hr ezl b laydlotepfadir,2-blpwiidin7 89 thendsthiforaMiiddt | on
Method 4vas stirred and heated to 50 OC. After 18 hours, the

7 bromof39c%$b"ré on- b?ilizﬁe ]fycﬂﬁgpt oyt ]@%& urﬁoréeufsgb%cge 13"?3 heg)r, 8’&&1

sulfonamsy b G r 13U PP S b)T (OG04 ByD. 13 TSl -Gty
bls(dlpheﬁlﬂ-lgﬁbsﬁlg%)h@ﬁ@ﬂﬁﬁ%ng@P\HO@ adiegNb ks hﬁ’n(ﬁ)fafne E&lmgar%%h?ﬁ 3g47.0

f
mmol) w nR H Cl? %gl!l \?vgse;gurge(c)ir The ﬂask was charged with 100 mL
%rﬁf %iifPi
of dry diGkapdredyteob Hablarbmﬂ 4hr5ﬂghytﬁé oneiph & 10 mindekPWhé laltioandkiBre was

heated to’@S‘fd %ﬁlén nﬁ%%rp%gln )ﬁ p;&l I(IZPUIS gle eiajztbomém Yﬁéﬁg(gpﬁ%%d
dlssolvedem Ognlﬁgthyl@c@ge a1 000 sl dw MerOFTh¢ drganiy layén wilvBSata2&l andl washed
with 500 #nI GofMtihd) dfitd \)JltlY\Bz?‘gr@ggﬁqm@ﬂéj fﬁtg‘éd AT §c§Jcel¥éﬁ§edh g‘ﬁé 1%9111&1“ solids were

t Initiator series m crowave
aisobved i g5 Gl oFR S 1 i s bl W areRe P e i A cool o ambien
temperatwwe s/tk etirvihg. hAf@Ber 1506l BF hdxBnes bR hadéd £d tHéVr@JultN%%ﬁQy ‘was allowed

e qutlo ntrated i nd purified by
fo str. A}-t Sy e phas elwmgﬁf’g%fw %Mﬁ%ﬁ?f 4o o golgveresiered
anddHﬂM@d%mdémﬁﬂtqmﬁdmﬁd the title conmpound. 1H NWVR (600

MHz, CD3OD) d 9.15 (d, IH), 8.76 (d, IH), 8.25 (d,
Method B:H) , 7.77 (m 4H), 7.66 (t, |H)), 754(t 2H), 7.45

7-amino-§ @Elor%"ﬁ be%z(?[%ffc?clg%é?a{l é P%@rléﬁ‘g%)e é(? ?(L &% o]]%f%g)% tﬁlathylamme (0.83
wL, 5.94 mﬁ%ﬂ?ﬁ W@%{&é@% (042iplgy Stdremel ierei addest ta 40 mL

d1chloronﬂitlﬁﬁ@ﬁidrcﬁ§lediﬁﬁ)9¢ | PRy %Jas Qided 'dﬁi zﬁﬂ»wte@% warm, to ambien
pheny| boroni ¢ aci ds,

r ate substituted 2-for
temperat AR SPGB e i P o i and
stirred. AT@b]KErnihu@Q nigortaed o iivaid was Poured into 300 mL ethyl acetate and 250 mL water.

h b
The organ?f ﬁg‘%r%a? %)ﬁ[ %é ncgﬁgg f{xéa%n«%/ ok l%ltjgtrei ﬁl?r%wropc&nﬁat%d tBﬁgord crude
N,N-(3- clrkoreﬁme SH-hentadt, @]csclweb@fﬂzza{»]@y@myle)bhemﬂaa[nbsuﬁenanude
b] pyri di n-5-one (3.0 g, 9.40 nmol },

The crude N,N-(3-chloro-5-oxo-5H-benzo[4,5]cyclohepta[1,2-b]pyridin-7-yl)bis-methanesulfonamide
(1.1 g, 2.7 mmol) was dissolved in 150 mL methanol, then 5 mL of 5N sodium hydroxide solution was

added and the solution was stirred at ambient temperature. After 1 hour, the reaction solution was
partially concentrated and dissolved in 250 mLof ethyl acetate, 150 mL water, and 50 mL saturated
aqueous ammonium chloride solution. The organic layer was separated, dried with magnesium sulfate,

filtered, and concentrated to afford the title compound.
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tris(di benzylideneacetone) dipalladium (0) (Pd2(dba3))

(43 ng, 0.047 mml), rac-2,2'-
woize(7coseny| phosphi no) -1, 1" - bi napt hyl ( Bl NAP) PCB&Sam6/024256

0. 141 mmol ), and sodiumtert-butoxide (1.08 g, 11.3

mol ) were conbined in a dry flask through which argon

roomten sussss, Vel et vap e inged ) MASET A o

i oxane t hox\ n%PFQ
(d, LED); (23 (da i 6 8 o BFIY A2 gﬂbr’el{MééAEﬁéﬁp@eldatvd iOhCaHQSH\TzﬂGS [M+H]+
335.0; fobnd1333Ut €s. The reaction was heated to 1000C and

stirred under argon. After 2 h the reaction was

concentrated and dissolved in 400 M of ethyl acetate
Example®nd washed with 100 nlL of saturated agueous anmmoni um

chloride solution. The organic |ayer was separated,

dried wth magne sulfate, filtered, and

concentrated. T gisul t ant SO|IdS were slurried in 50

nL hot net hanol Xt bh&n allo ~o to coo to ambi ent
tenperature. The sol g wer ol eréd and dried to
afford the title co oound RCl ) cal cul ated for
C23H20CI N2C3 [ MtH] +, & Wad A407. 1. Exanpl e 4
7-am no- 3-chl or o- 5H—benzor< 5Zcycl oheptari, 2-Z?1pyrid

n-5-one. Method A
7-br ono- 3-chl oro- 5FLbenzo[4 5] cycl oheptall, 2-6] pyridin

-5-one_(1.05 3 30 mmpol ), Pd2(dba)3 (8 ng, 0.00825
phenyl-Z- fr5H“eu‘# A %%'m!.iJ“'huu<ﬂeand benzophenone

i m ne\ e 166 zltted,wnlsa %ﬂdﬂlﬁieal sawnewm Q@Qlth E‘olﬁ’po%a/ 2 (100.0 mg,

e e ed W
0276 mnjolf Bt BHE | FRE g"%ﬁg tbg;yiwt&%o(g@ (né, gﬁqn@ol) and 3 mL of
dioxane. Ihe Mixtwre Wps SpA]’gngWIthm fdﬂfllb hie dhdnlhestedifo dshe oSéIﬁu'g,ihtl Qe §tion was

eate 100C
s BN 8 1y T08 SSSELL O S 05 SO BIOOC
concentra\iﬁggn BEsHe @ﬁltgugf eby %h pelup ctrrplﬁatag;dpl‘ﬂyrﬂo-d@% @&MOAc/hexanes gradient)
to afford HyEOGNHOTHIEsALW L WREBe AAADFIaH: . 1. bﬁtd c?&i!:ﬁl{)rglgmthane/water mixture

on irred. After 2 hours, e So
and 82 mg) 8{#52%\" as ﬁ%{\%ﬁgg%}eﬁﬂ_ b, the ORFARig |13Y5%\§Q8é§]@1atmdm_e agpeous layer was
extracted mlﬂtQAedldSKEbrgumdla@&r drpdabe Nsh,2G0e Eﬂlutﬁfn W t&centhB in vacuo

oL DR o RPET P g R BAR RS

title compoppd i HORYIB {6400§HasFRCIB B0V ety 8. 7hGeIHY, 8506 #HET.75-7.78 (m,

1H); 770@%%%%@ 7t59(cﬂf1ﬁgf7c!sotﬁ% (‘ﬁz%@ ﬁ@'ﬁozgf‘@rf W#?Jg’R %}SOQSS (dd, 1H);
3953, 1%‘)25 434443 TdRMrSrﬂﬁ*PCl(? calg’dtgr (qzzbiquNqa [Mqu(]u 31049 fourd $10.2
B 1 dd, IH); 4.15 (s, 2H). LRNB (APCl) cal cul ated for
xample 't 411100 N2O [ MbH| +, 257.0; found 257.1. Method B:
3-chloro-7-[ (2, 4-di met hoxybenzyl ) am no] -5
H benzo[ 4, 5] cyc pta[l,2- b]pyridin-5-one (1.1 g,
2.7 nmmol ) was d ved in § nL nethanol and 30 nL
di chl or onet hane. Fhe l mL||of trifloeroacetic acid
was added and the sol/ati red at ambi ent
tenperature. After ) was
concentr at ed, di ssol vedNTM\500 Mt=~>0f et hyl acetate and
washed with 200 nL saturat €d_sodi um bi carbonate. The
organi c 4

7-ethyl-3-phenyl-5H-benzo[4.51cycloheptal 1,2-bpyridin-5-one.

A flask was charged with compound 3 (20.0 mg, 0.065 mmol), 8 mg of 10% palladium
on carbon, 3 mL of EtOH, 3 mL of EtOAc, and 0.5 mL of 1N HCL The flask was fitted with a three-way
stopcock with a hydrogen balloon, then evacuated and flushed with hydrogen four times. After 1 h the
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| ayer was separated, dried wth magnesium sul fate,
filtered, and purified by flash col um chromat ography
wOQedha2set hanol / di chl or onet hane gradi ent) andPCEWS2®E/024256
phase HPLC (20-100% acetonitrile/water gradient, 0.1%
trifluoroacetic acid nodifier) to afford title

reaction STRE WAH ﬁlt&%&@? %)) hSéfgyl%g Isﬁ{ég fi Et?lr (%%éxlt_r'%t%gj’ in vacuo and purified by

reverse P5¥ :I}IQP&IQ @Pé %‘7 %C@WE?@ withad; W&E%In@ﬂdé}gﬂa@ afford the title compound 4.
H NMMIB(DD/MIEEJ OBTLY3 9. 1R{shanes v gsomm a8 (s, Mas; n98-7A3 (m, 2H); 7.49-7.55 (m,

hod
AHD); 7. 4%f 1) ?xﬂ‘(}]i}ﬁ gQJ/ ﬁeﬁggl?%g?daﬁﬁ é sa](cyCI Oheﬁ@t%i Zaus (APCI) cale’d for

«hﬁh@%ﬂﬂﬂbﬁ&ﬁﬁdé1ﬂ®mﬁ%192 15.7 mol ), Pd2(dba)3 (0.714 g,
0.78 mml), 9, 9-dinethyl -4,5- bis(di phenyl phosphi no)
xant hene ( XANTPHOS) (1.36 g, 2.35 mmol) and cesium

Example@ar bonate (15.3 g, 47.0 mml) were added to a dry

Step 1: f| as xonPil-bbnza; cluh tﬂl]IZGb?pﬂvnd'ﬂffBVIﬁﬁo@ﬁifc wap

char t L Qxa

bubblgggrot hr 3h° iﬁggs{?é"e‘g%’ ‘%]ug%cgdhfg%taﬂ%oﬁmrh -2gne Ghil e, 3.12 mmoD),
Pdy(dba)y (@46 g&lﬁﬁrw riECyslobetylriosline 60.964 2, A3 nehol), bisthinanalen)diboron
(0.87 g, 3M0@ROL) Ahd l&ftasaiamfaeéﬂa&@ (0 d1he 68 %ﬁﬁleQerMeE HIF éﬁ@%laskt through which

tra I ssol ved |n
weon v RS R0 il i asbns g opteted dough e
solution faa $hmihutwist ﬂihﬁ@ﬂ:tlﬂﬁ_wﬁlsf hebted 0e95°d ah@éinidt ihdePRGHE ARG h, the reaction

mixture V§z{§ lpg\%gg 1nt£ 560 gid h eta(l.: Oafégag{it %%u%t% a‘iﬂ%ﬁ%&}f@%ﬁm chloride.

were di sso
The orgawg layen was| sepasiigst ﬁ@d@lthgp&gcﬁnlm anrthteaFiltowd dnd @ncmahted ® afford the

title compRd. ENRMIS] APET) @EIUJIQCCWOI' o ﬁoﬁﬁﬁﬁgf ]:1e£86?0 Fb‘un&' EQS fTL

of hexanes were added e res slarry

Step2: al | oveghidre7Hyiidoxy- ﬁfﬂbgﬁzoﬂz?ﬂ&%whémaﬁ& @gﬂidﬁﬂ 9§ 50 nt

hexagfs Wer added After 4 re
filt é%‘%?n‘reima)r?féBen@%[4éﬂqyelpaent4{é2tbﬂnylrlélnc7oﬁﬁv@mw acid (1.00 g, 3.5
mmol) wadalifsclsledBin a 0°C solution of 25 mL of THF 25 mL of water O 5 mL of acetic acid and 0.5

mL of 30% @7&/ gldlsoggll? Be%éx?c&eg be %tl %ﬂ%ﬁ:% an la ?Véqdﬁgl ]walpﬁ {@gmbient
temperau(r@ Bfterfih, tis, r@auwnmyureamk pmtang ﬂﬁﬁ:blﬂltfaﬁﬂ)ah@ dikved e 400 nﬁ_Zethyl
acetate. ’orgscmﬂ lml)vls \W%Be% V%ﬁud\ggexﬁ(gxﬂ)g n{ﬂf‘)i &jrle(c:i 1t§:1]‘%g§e% nan egattﬁoﬁltered

cool e rred
and COHCWFtﬁﬁi fooaf@ﬁ%?‘)élﬁ% The selids avererdissolagd imr20mihdidrlgrombibane and 60 mL

hexanes ah@ 8@rtddQ sUURS cAHEINERASEbMKE BolS@dnt I8t 8 hsiRd| 'tﬁér%%stalhne solids were

0 sal.ution d.stirred. After

ftered a2 BORC 2 st HIOHR&E00 1P EEO0M0) @130 (5. 1HD): 8.93 G,
1H); 8.454s d Hxt E68(dALEDSD58, Wik @139 (d[hED); Omgsa(lﬂjf an) ay?{dl YRS LOII{MS (AaPCI)

lculateBPE AL |mnsu ate Iltered, an
Cacuatecon%é‘ﬁ(ﬂ tég£4 5?%%?&”9

N, N- ( 3- chl or o- 5- oxo- 5H—benzo[4 5] cycl ohept a|

The following gerppusdsywer yflesacaestling freSalibo mamldﬁaonalrmtmﬁmedlﬁbanons were
em 1oyedhh(h'é ik FsOOoaht Reie 5] cycl ohept a] |

’ ]pg'?’%. dll n- 7S yl S)bl s- et %Ea(ﬁsesul fonamde (1.1 g, 2.7
Table 2 nﬂDI) was di ssolved in 150 nL nethanol, then 5 nL of

CompounENS&Q&hfém hydr oxi de sol uti on was Name MS (M+1)
5 OMe  7-[(2,4- calc'd 449.2
dimethoxybenzyl)amino]- (M+H)+;
H 3-phenyl-5H- found 449.2

benzo[4,5]cyclohepta[1,2- (M+H)+

N
-
@ QO OMe blpyridin-5-one
N
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added and the solution was stirred at anbi ent

tenperature. After 1 hour, the reaction solution was
weoaond7icatdsy concentrated and di ssolved in 250 neof/ustdeglo24256

acetate, 150 nL water, and 50 ni saturated aqueous

amoni um chl ori de solution. The organic | ayer was

, ed, dried w th magnesi um sThhabe pHehyliser-ed, cartH 299.1

I_pl the title mmmﬁmCI&Mpmm(QmH)+
d2 IH); 8.54 gldyrididd-ond. 98 (d, found 299.1
7.65 (d, IH; 7.33 (d, IH; 7. 28M+H)+
H; 3.12 (s, 3H). LRVM5S (APC)

7 cal cuhated for CL5H 2qON2088 [ MrH_ hydroxyg‘]-(a‘i A4 e

71 A (M+H)+
0-- or4, 51cyc|
fityed with al%; n“@“?%‘?&*‘@e%tff nd 371.1
y

rated ®o affq

was char gonmpound 2 (100 ana 76 nmol ) ,
PdCl 2( PPH3) Orrg, 0.014 mmol ), “%‘%ymnymn

8 (0.0 m., 0.30 mml) and 3 niL of7-dolmmdf$anheﬂ3hélﬂm Xtcalckl 340.2
V\as l.

@th Ar for 10 m n, tisarp[helydohepa[195 QKB+H)+;

and brine then dried over Na2SO TMeH)+
éntrated in vacuo and pur|f| ed by

ol um chromat ography (10- 1@2/9 14 XANeS  .1c'd 377.1

t) tocglffor dHa white soligyg,,) oMAS.  (MED+
o Ved 10 b'f“ (101 bpyr1d1n-7- found 377.1

Et OAc/ d chl/ € an\A'Mer M Xt WihefHfesBfodiBiddf +H)+

was addey , the organic l'ayer was separ at

and the aqueous Iayer was extracted with Et OAc and the

organi c layers dried over Na2SO4. The sol uti on was
Example @oncentrated i n vacuo and purified by flash col um

chr omat ography (0-10-20-100% Et OAc/ hexanes step

gradient) to aff®rd the t|tIe conpound 3. 1H NWR (600

MHz, CDC 3) d ¢ is,,IH);830(s

I H); 775778 A '70774(\1m8/2H) 7.59 (d,

IH); 7.50-7.55 (m 2¥; 4 . (m/,\%—l); 7.30 (d,

I H); 6.85(dd, I H); 5.@34d, IH. LRVS
+, 310.1; found

vvasheql :

310. 2 Exanmple 7 7- ethyl =Pt

H-benzor 4, 51cycl oheptarL24fr | pyridi n-5-one. A flask

was charged with conpound 3 (20.0 ng, 0.065 mml), 8
fenl I Iad| umlon carbgn .3. nL of Et()—| 3 rrL

at hNQﬁ\-ch\lﬂi;b—SgbﬂpmﬁknzWMﬂ]by@loh i[@ gejjby% nL’?ﬂﬁnetﬁﬁ@ﬁlfonannde
al usne. our I mes
1005, G EEHEH Lo MR 0E b O L o tngproaphosmiipgipataiom
(0) (10 mgyP108%h mepd)i and pothssiunerarbooate (0eTPrza0.00 mintol Me el Gongebd in a dry flask.
Thﬂkww&eﬁ%ﬁy & 3P0, G
LT AR e T .
solution fq{ 5 mippiggARd (sooluipy Wascige®yndcheated ® 108°C. | Adfer 18 haifs, (i, reaction
mixture whd‘Do,urea ke IQ(SmU ik th 17 e}g 7106 %1]’_,(6?1
e ,ﬁﬁ—%ﬂ 41 o&) yllacetate waI amd 55 %% (7f ag’[érﬁ&l?'lammomum
oride. ga(n&]c a}fﬁ)w,as %€l §ftef"t ne@ pﬁth nlagwguw@gty fdigred; epngepirated, and
purified by €2 b1 BKS) HPIIMHIDH,008 b2stdniitril pbisiel g3dBend, 0.1% trifluoroacetic acid modifier)
to afford the title compound. "H NMR (600 MHz, DMSO0-Dg) 6 10.40 (s, 1H); 9.34 (d, 1H); 8.70 (d, 1H);
8.28 (s, 1H); 8.00 (d, 1H); 7.78 (m, 2H); 7.73 (m, 1H); 7.58 (dd, 1H); 7.38 (d, 1H); 7.26 (d, 1H); 3.08 (s,
3H). LRMS (APCI) calculated for C;oH;sN,0;5S, [M+H]+, 383.0; found 383.1.

Example 10
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Exanple 8 Step 1: (3-chloro-5-0x0-5

H benzor 4, 51cycl ohepta p . 2-&lpyridi n-7-yl)boronic
waeh/00725kr ono- 3- chl oro-5 H benzol[ 4, 5] cycl ohepParius2006/024256

b] pyri di n-5-one (1.00 g, 3.12 mmol ), Pd2(dba)3 (0.146

g, 0.16 mmol ), tricycl ohexyl phosphine (0.104 g, 0.37

mrol ), bi s(pi nachl at o) di boron (0.87 g, 3.43 mml) and

pot assi um acetat &(0.61 g, 6.23 nmol ) were mixed in a

dry flask through |ch arggn was py ged. The fl ask

was charged wi t h\46 of dny di oxahe-and argon was

% 6 m putes. The
red 'under argon.
After 6 h, the reacti OQ=TN e~wis poured into 500 niL
of ethyl acetate and 100 Jf sat urated aqueous

amoni um chl oride. The orgggic | ayer was separated,
dried with magnesiumsul fate, filtered, and

reacti on was heat ed

LRVE (APCl)
baptal 1 Zfdpoidlin-S-one.

286 13-01&2{64;1(250@%;) Hllnﬁ{o?SI? "Dgﬂfz@(roﬁyycﬁ)hepta 1 2—b]pyr1d1n-5 one (0.030 g, .09
mmol), tflss(glg%}Zzglg%n%acégqf)%pﬁﬁdmm ¢ 0%4 g, 6)(% mmol), l—methyl 4-(4,4,5,5-tetramethyl-
1,3,2-dixebdyelaz2{yH; 13]-py adoten@)30 & 0.1 Pminpl)y pottissinm fhbidka00n8 g, oazmeknnol) and

tﬂ—t—but}%b%ﬁ}o%?m%zéﬂn%w&%t@g(?o&l S8, Bbéllﬁmg ) nr\ﬁ_era Ognggg? :ugg foavave tube.
The tubegypg porgel viith g,go@@%%w,\ﬂj degmdgg} Obhiedelutidiiweas stirred and heated to
180°C 1n5tI§IJ, Bibia @ ImWRGr Sdriet ﬁﬁ&o@m @hl&%ﬁnﬁt@s WPl QmHSRuE M hioride was

dded nmper at ur e. Afte h, the reaction m xture was
adde a“Bé‘?%ﬁ“é&“F%/W%ﬁ%Fﬂdr%fheﬂhYA ACPaR: wated aih prns dhedqvermpgppsium sulfate,
filtered, aomednatied m'ﬁhazoomgﬁﬁirlﬁedl BY RNerVEisha WA aTl( 20470 Abebifrile/water gradient,

o ATy B FAIES e G s
1H); 8.641{bs.sld1)\/i3p Gsanao7 3 (sd1Ighl7 85 Gheth &38 (&) HD14m, REYEESdd, 1H);
s 2058 g 551 ARl o RO NSO s
fo“nd34§t?d dried to afford the title compound. 1H NMR (600

DMSO-D6) d 10.50 (s, IH); 8.93 (s, IH); 8.45 (s,
Examplellrll); 7.68 (d, IH); 7.58 (d, IH); 7.39 (d, IH; 7.23

N,N-dlmééﬂyl i |_2|J-9[@(4,4,_5,Shgtri@thﬂlﬂ)3,2—%&5%5%01@)&8%}2]%@ﬁ-llﬁf&éltleﬂ?eftlﬁﬁanﬁne

0N ouyn N e 1011 0w ng
conp o%gg ?/\%Fér}ﬁ%tﬂ elzggfllﬂxﬁl?%‘gant%y]gﬂﬁéﬁﬁazﬂe (Rdef &ilgd Apmob),
dimethylgyinb iyl obloridel {((f.37cg Ri56 msmollednd perasivay eadbdnatet(634 g, 3.87 mmol) were
d1ssolvecpﬁ1§91‘1r ﬁidr)g&ngfhyﬁg%nﬁée tﬂg r&a QAR ﬁjlre was%te)ated in a%]lgtgge%ﬂ%ator

seris mipgo Yo GOCAC for3. o, SFhplryactit bz SAssliio R BE sEylbgetate and
50 of mLP3Hhk AT ofgatid] IESPC)H‘ RADEDMaTONFTL G8h magn esmm sugiite ﬁltered and

X0- SH-benzo[ 4, 5
e O i SO ML LA o 7 1 42
(t, 2H); 20aub, BH); 2861, SBY] 10t @uiED; By @, 1209077 g, - 0. 60 nraiol),
tetraki s(tri phenyl phosphi ne) pal | adi um
Example 12
N'-(3-chloro-5-ox0-5H-benzo[4,5]cycloheptaf1,2-b]pyridin-7-yl)-N-[(2R)-1,4-dioxan-2-
ylmethyl]-N-methylsulfamide _(Compound 12)

Step 1: Benzyl (1.4-dioxan-2-ylmethymethylcarbamate

1—(1,4-dioxan;2—y1)-N—methylmethanamine hydrochloride (4.83 g, 29 mmol) was
dissolved in 100 mL dichloromethane. Benzyl chloridocarbonate (4.9 ml., 35 mmol) and triethylamine
(10 mL, 72 mmol) were added. The solution was stirred at ambient temperature. After 12 hours, the

solution was concentrated, then diluted with ethyl acetate, and washed with saturated sodium bicarbonate
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(0) (10 ng, 0.009 nmmol) and potassium carbonate (0.124

g, 0.90 mmol) were conbined in a dry flask. The fl ask
woasomozged with argon and 5 nL of dry di oxaneP@@aaS2006/024256

added. Argon was bubbl ed through the solution for 5

m nutes and the solution was stirred and heated to

and watelo'@&co aﬁfctl%er 12s Ebﬁﬁﬁrat%d cfnlac? wftﬁ ﬁl%%:%?rﬂ{x%?gtg rfﬁteyé% o&%%%%ed in

acet
vacuo, aw{jplgxﬁe Bt ‘é‘t%ﬂsﬁﬁ?ﬁwb&(ﬂ Doentind acetapeexaney aradisni) syafford the title
compounm&c&mp&nﬁhggi dried with magnesium sulfate, filtered,

(30° THRLE RAT R aies Y padinctm. Bofage and & L isopropanol
Material twap feselvadamebiral AR colommolsvd mc@ﬂc)pahcﬂ/haﬁtﬁrw) tb dffoed 2.0 klefantiomer A [tr
: 9.43 mifa QJEQ@H@E Chlﬁ) g Iu 46DNS%?6 %1 ey éDlS @Séﬂbltahwh;eptane
1socrat1c,| t]_(bw ratp 7(!37 5( mﬂjngp.b] andz2. ?3 eliapfioth¢d)B [’L‘R BB rdigh, (arlabyical ¢hid HPLC, AD
column, Odé cth K25 e ofbid( 59 kd o%pt(a Re, 15%5)&10 lﬂwgatgA%c;/IS)dnL/rmn)] LRMS

C HIBN2O3S2 " | MK
apcn GE #?f@%;g@h%[ l')ﬁl 2?%6%63%65151“ no)-3-(I-methyl -1
ez "G ) b ol i
H be%ﬁiﬂ(ﬁl@i&h@h%ﬁé}ﬁﬁm&h Rl kﬁhaﬁﬁ ( 9 9%3& Stmol) was

tr| s | deneaceton
dlssolvedgm %8 plggjlﬁ qq7 %%‘F agf1u{n4>n 4:a@05 (4 “ g) 3%11 ﬁylm 10N HCI were
added. TB¢ Hasttiwaa b@ie(dlaadl ﬂﬁshyﬂ Jith hydl-rﬁgéﬁ ag@hel s()lua319ulﬂier Qh gen balloon.

cr e S ere rO chlte CO

After 12 H:%)A %h bglt9 L&Sﬁos (r)rﬁ1 #ﬁrm T et étafa’i“{lj F‘gé%rf‘tgé{gl Y“ﬁ”?)t@:?ff@rd the title
compoung, &W Nii, &° EOMD Y64 (. 213,82 mmm zmbrew @hes); 3.64 (d,
1H); 3. SQ(H'bQHY*@SMRHJ o 3whidh 18 99N 2%2? 2o, EZEI .y DMF was

ded. The solutlon was stlrre and ‘to 1800C in -

Step 3: t he Bi.2ba
m nut es, he

ture was extracted with ethyl acetate, washed with
1-(1 4-d1<aa<|anﬁevl> -Nimegy lnosteanaming iedrodvorsla kG, 20eg, 4555 hninsallp &-[1-{ [(tert-

butoxycaﬁa@ﬂﬁﬁﬁﬁﬂcﬁslu@fgnﬁﬁ YidnUR 1Hf§l?lelﬂ%> rN &étﬁﬂa@éeﬁﬁ a%llﬁlru%)g /og IP a’s 5?00 mmol),

dt &ﬁ 70% acetonl tr _
and triethy F‘ﬂe Py Elet |4 magl W%ﬂm@mﬁf}t girhloyoghethiare andistimed at ambient

temperatw@ fdet 110 hodrk) tNMBIBR aMdhcenthiel 3) vaguégan%%m(lﬂed ﬂy@hea 8. 64

chromato%:@xglg (%&Oq%f%ybéci%}te lﬁ?&anﬁﬁ_ﬁra(? %&)gg a{fg!)& thei t’.tbe coglpg.gld}(_lRMS (APCI)
calc’ dfor:{Q)IszslzaﬁN(ammlém 338)1; folm®@233.1l, 6H). LRVS (APCl)
calc'd for (C2| H2 1NAO [ MtH] +, 345.2; found 345. 2.
Step4: Exa Imethyl)(methyl)amino]sulfonyl ammonlum trifluoroacetate
N-dlrrethyl 2-r4-(" 4455tetrarrethy|-| 2- di oxaboro

t.h
v 00 F btk g B AR RSB B 4392, oot
dissolved fip mﬂmhzl@lh@rc(rﬁhﬂﬂﬁe agf 20lmR Gifhmemadetic dd:meﬁd’]stinaﬁhﬂ’wnlﬁdnhtéinperature

After 2 h&uld, %'s&@tl((now% _;;ogcenﬁ tééganm% rc]iqwﬁ): ?%%%pl{gﬁfctg%g%{? 319, fitle

wer e I ved
compoun |Wﬁ)§4g?%9ﬁ%imdcf@f ( ENzQaSn)dM-'dﬂﬂﬂlitlufoanMélheat ed in

a Biotage Initiator series mcrowave at 1900C for 1
Step5:  hour N-(Brrbilare-&expGH-benzal46 leyshelepip bLA- -bidyiidia-0-yBA0-[@R)-0f-dioxan-2-
et hy Vlmetwilsy-methytbulfmidé 1 bri ne. The orqam C Iayer

vas  38RARE -t oro A 99{12\9{4%@@%%@&%1 Q”ﬂp%/ﬁdm Site (E 4& dlhmol)
{l{CR1, f d1oxan-2—ylmethy1)(methyl)ammo]sulfonyl}ammomum trifluoroacetate (1.30 g, 4.01 mmol),

tr1s(d1benzyhdeneacetone)dlpal1ad1um (0.183 g, 0.20 mmol), 9 -9-dimethyl-4,5-bis(diphenylphosphino)
xanthene (0.347 g, 0.60 mmol), and cesium carbonate (3.91 g, 12.0 mmol) were combined in a dry flask.

50 mL dry dioxane was added and argon was bubbled through the solution for five minutes. The solution
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concentrated to afford the title conmpound. 1H NWVR (600
MHz, CDAI3) d 7.76 (s, IH; 7.72 (s, IH; 4.22 (t,

wapgr/08284 (s, 3H); 2.86 (s, 3H); 2.74 (t, 2H) PCLURN06/024256
(s, 12 H. Exanple 12 iV-(3-chI or o- 5- oxo-5

H benzo[ 4, 5] cycl ohepta[ |, ] pyri din-7-yl)-
was stirred e(r%'hg;)ut%ddto%g‘;@ W2%our¥ltﬁ@sto oh was %E&Yr t%(!‘ij in vacuo g%uted with ethyl

acetate, a(nﬁ! w&slmi SRt yeater ?I]lchlgtnﬁy ]l’sl(ﬁggpfyty legarpanrisplated, dried with magnesium sulfate,
filtered, &on(:énlrﬂtedi irOa, ancwuhﬁed\b HJWCM&{ t@ﬂ?gg} {C100% 1R Bl edid/ A anes
I Nn

nmol ved
et s 22 Bl 8 o CePa aN Qs DM +350.1
found, 4%l ) and tri et hyl am ne (10 m., 72 mmol) were added.
The solution was stirred at ambient tenperature. After
Exampld 23 hours, the solution was concentrated, then diluted
with ethyl acetate, and washed with saturated sodi um

Enantio&h&ﬁb@g@?e%ﬁw BT 2shes- 9{09@ izlc_y[- lﬁ@%@f]m%léa?ﬁﬁ;&é S d
rie WHQHESI um su

pl: Inv S| Ilca chr omat ogr aphy
e (01502 4 del g adient) to afford the

titl éZEb%ﬁ@mépxy)pmm 2ot (2P, 11 wm@nqlhwmtnabmylammmum
bromide (798 3G, 220 Hﬁﬁl)%e%é&iks%ﬁz@d {03, B?—1 I SEH@HE hQIAEémL] of 2 50%

% terial was resol Ve onCIra
(wlw) aqt*efg&ﬁ Q’&b‘%‘ﬁ% spHE WA T2 Mgt eahIXSOAC. Afer
18 h, an {dtiRonal 30 48, ¢filre- cllaﬂ@bychaﬂéahd §(lﬂinL®k 5496 k—@w) A& hidBxide solution was

added. AQte @ h, a'&h?ﬁm%? P’(S: IIRL ?11 2 dic osrg/gé %@?«? ger%Eg tge mixture was diluted
in dlethy]eﬁﬁla?ﬁ,twaéh@rw@ atdR and b_@aeQQlemdmled(caﬂalomumcsalfate Inidr@hcelnftht€d. The
residue v»ﬁpplfrﬁieﬁ By flad: céﬁmﬁ%n% gﬁ{ighf fehl cg I%Iisaggtat{e/hexaneés) Iﬁsafford the title

h
compounyy RO e G126 25 Em450: 4 T4 FOONGED: 1. TABEH(m, =

3.67-3.71266 110); 3f5<auml (mZiSl@) 3. 38$tﬂr{n123Hj3€nZy| \ (2R) -
1, 4- di oxan- 2-yl met hv pmet hyl car bamat e Benzyl

Step 2: ( | 4 b@hZQl(ﬁ_ia ﬂ(ﬁlﬂ?ﬂh@{llﬂgﬁﬁhﬁﬁgtﬁﬁfz qaﬁ%ﬁ@ (Enantioner A,
o was di sSol Ve 50 nL dry et hanol .
10% %\de ‘iﬁ&??’ﬁ‘?ﬂh@?ﬁ%ﬁ C’éaégqsidﬁth(@f)zﬁg[(www)met@ylﬂm Artipgane (1.77
g, 8.48 mhicl), 902 rmee add%d)d/cr bl 50 ras lf mau@%ﬂiaﬁcd Angted b Et% obk Fifled with a
SO0 B0 A e P B e

(4x) and sigiefl prden e hlzdmgﬁe ratmcapmﬂe overnigie UThe wixakd wadhilterel thiobgteCelite and
concentra@éaqp QH&Q é23? 'II 4%21(1 @g@ %ﬁ?%ﬂa)l D6- H)D!VB:?) 6?1 (8 d 64| I(-|)S % H)59

( m |AH)ound\3bojrtgm% as}( PyRs Chprged V(lth (2.5')1-])4 d1gx@42. ~Pngthafeh(115 mg, 0.973
mmol), tri2tfylamined®.208 mL31H16 mPAoOPand:5 hEbF dlpdl&}ﬂnet{ﬁr{e(ﬂge@cooled to -10 °C.
Mertanesiid LR T T b ooadird & s g oo Wmessgined for 30
minutes ahyl@r’G¢ Kheosolutien (Bs FAbfedgn d&hﬁ&n[mﬁhc) washed with 1M HCl, and the aqueous
layer was Iéli(tkelcte{d J\(e %ﬁéhﬁ%rﬁé%a%? ﬁ%{?ﬂ ?ﬁ% c%%nﬁmﬁ% ]misg%rlng %yér }vx% e{)\%e%h%{)w;h saturated
aquoues sg mthaqaglon@tq: &M el ‘t(n]_le 8Benrdried over 4odiwn byifateeiné cercenitrategido afford
(2R)-1,4-diBx 220 -yine @y G ReEbRaNe and stirred at anbi ent

Sodium hydride (29 mg, 0.74 mmol) was suspended in 2 mL of N, N-dimethylformamide

(DMF) and cooled to 0 °C. A solution of benzyl methylcarbamate (81 mg, 0.49 mmol) in 2 mL of DMF
was added via syringe. After 20 minutes, a solution of (2R)-1,4-dioxan-2-ylmethyl methanesulfonate
(191 mg, 0.97 mmol) in 2 mL of DMF was added by syringe and the mixture was heated to 70 °C. After

2 h the mixture was cooled to ambient temperature, then diluted in diethyl ether, washed with water and

brine, then dried over sodium sulfate and concentrated. The residue was purified by flash column
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tenperature. After 12 hours, the solution was
concentrated in vacuo and purified by silica

wohowormatsgr aphy (50- 100% et hyl acet at e/ hexanesPCT/US2006/024256
gradi ent) to afford the title conpound. LRMS (APCI)
calc'd for (CL1H22N20O6SNa) [ MtNa] +, 333.1; found,

Cgro;; m s1l§raee9h c():;ﬂ(tgtﬁ/_hexages) to affordt et1t1?]ycfr51 é)ll’lr?dno A%%%I?/ Falc’d for
(Crabg Un?qqli fupdr268éet ate tert but yl
{rda, 4d|oxan2y|rrethy|)(rrethy|)amm]

Analys1s$ﬂb&ﬁ§‘M@.S§-@ﬁmﬁ 8 yirdetRA1kbth 3420 i ?z}‘fﬁorfjﬂ—ﬁs@ [ €th.85 min

r ongt han e oacet |
(analytlc%l Cfllafﬂ;w&cg 4%%, e idd3dk ispripranclieptare, pocratic, flow rate =
0.75 mL/ign)i snd dokiej eSttdn wtith@HamiRSnet ATRRELRipRe 23iMdwaZ RO the 8RR in

: i e o f.for the tle ound LR
ssignmep A3 Mo R ool 1o o b g 2yB90 21 oune,
211.1. Step 5: N-(3 chl or o- 5- oxo0-5
H benlzorﬁ,i, 5]cycl ohepta[l, 2-Z>] pyridin-7-yl)-N[(2

| £ 2- ylnmethyli -N-nethylsurfam de
7 brono- 3-chl oro-5
H benzo[ 4, 5] cycl ohepta[ |, 2-Z?] pyri di n-5-one (1.41 g,

Enantiomer ),
benzyl [ r%ﬁ)(lz‘}*ﬂ)qxaa-zdflwi@aﬂmmmatq met hyl ) ami no] sul f onyl }a
nmmonium trifluoroacetate (1.30 g, 4.01 mmol),
tri s(p\g)\?]l i deneacet one) di pal | adi um (0. 183 g, 0.20
x9- ¢y et hyl - 4, 5- bi s(di phenyl phosphi no)
xanflhene (0.347 g, O. 60 mmol ), and cesi um car bonat e
(3.91 g, 12.0 mml) were conbined in a dry flask. 50
Enantiom¢r Bry di oxane was added and argon was bubbl ed t hrough
benzyl [(tzm}lsledhuka’mﬂylmethjrlj]methlyicawaﬁ&te The sol utionwas stirred
and heated to 950C. After 2 hours, the solution was

Examplec@Bgentrated in vacuo, diluted with et hyI acetate, and
washed with water and brine. The orgam c layer was

i sol at ed, drieﬂ wi t h magnesi pm\% \f at filtered,
; lica
cQt afdg/%:e nes gradient)

concentrated |4
chr omat ogr aphyx\

LRVS (AP calc'd for
(C20H2 1CI N3CeS) [M ; found, 450.1. Exanple

to afford the titl{
N-[(2R)-13- &6t 2 95RHEH JN&[ﬁl wn_ _' _
benzol4, 5102'51\6 ?ﬁ%%v& ! aﬁﬁé sﬂﬂ,ﬂg @%&aﬂ)lé‘ By o
oXda

-1, 4- di
( 279)(‘; & %@ﬁzi;ﬂxeﬁ%qyn@ﬁéﬁl@womm 102 b]@szncamg/;l) -N-1(28)1,4-dioxan-2-
ylmethyl]Aviele)hy&aHarki@s (02500 Y1, BRBRI Uﬂhﬁ{hgm ﬁﬁaor oglzhgg dioxaborolan-

|
2-yD- IH‘PH%#%@E 6% 3#3380 8 /3’@9@ by Q4BL 80 Sédap@mw@m% @&32¢,0.11
mmol) and pbtassivonflvaige eamecg 3166 aloy) vedélcdnktnediinKd ﬂHS/QuB@aS re@y $MFE was

8 additian
s B o 00 5y T St o
the Blotag@;lam@t)@r graiespicrawayhtold s Cofdd 2Umindfes e TheSotutiomaral dlluwdaahth%yl

acetate anmwa@ﬁedlw% sgt'ufétbldg&ﬁ% lBﬁng)I fé@i vﬁ%g ectﬂd bx‘bftet Z%a_%b %aﬁer was dried

xture was | ut ed
with magqgsog Sulfy fﬁﬁereﬁeconf%ﬁew vewo@vr@rpuslﬁen mllmcmwamdhy (0-100%

ethyl aceteteheants @idasht follBRed B50-00%8 mdBRndUdidhior&EbiuYe éxl Ht) YA the crude
compound: P#h%rcr:atd? %@?e?]ia%/‘f'a% crystlaﬁlazed tergrlg%ln?lgt%;eac}f Fi‘(/) gixn?eghanol 40 mL
dichloromethane, and 70 mL hexanes to afford the title compound. 'H NMR (600 MHz, D°-DMSO) §
10.52 (s, 1H); 9.20 (d, 1H); 8.55 (d, 1H); 8.45 (s, 1H); 8.13 (s, 1H); 7.95 (d, 1H); 7.75 (d, 1ED): 7.55 (d,
1H); 7.32 (d, 1H); 7.22 (d, 1H); 3.88 (s, 3H); 3.64-3.60 (m, 2H); 3.58-3.54 (m, 1H); 3.54-3.50 (m, 1H);
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conmpound. 1H NWR (600 MHz, CDCI3) d 7.26-7.35 (m 5H);
4.51-4.56 (m 2H); 3.72-3.82 (m 4H); 3.67-3.71 (m
wOoM7/08258-3. 64 (m IH); 3.38-3.48 (m 3H). St epT/aS2006/024256

benzyl \(2SY 1, 4-di oxan-2-yl net hynnet hyl car bamate A
round bottoned flask was charged with

3.44-3.44 @R)1883;44deB7 ! o

P e

2 NsPrpd fF 7\4? Fefauidad?ost opcock fitted with a hydrogen

bal |l oon was affixed to the flask, then the flask was
evaporated and back-filled with hydrogen (4x) and

stirred under th phgre overnight. The
m xture was fil ' nd concentrat ed

i
to afford (2 )-1I, 4-drox A rre%ﬁi@no QA round
bot t omed f1 ask vvas sha) h
(25) -1, 4- di oxan- 2- ylWet\aa: (115 ng,0-6/973 nmol ),

triet i

LR G0 2Oy a8, )0 S0, P 06 sy v
benzo[4, ﬂﬁycéﬂhpﬂé[l@h]pmdm T-ylisulfamigle Y Covagsouad| d8) view p&yirbd]mgaﬂfdprocedure
descnbed i @Jxﬁrﬁﬂ)lb‘i 12)1th&@§ ik EJbEtﬁgt J{gque?%@ g(%‘ i ﬁi%x:g’xt d'ly@lmft%yl%arbamate

(Enanti B—Ej’ | uted 1N ane,
nan IOIP?\ﬂ . i’fBPIFH% Sé‘%mé6‘&1@3%&/%%1?):;\%dl@xqrr%rzzm@dlywwﬂwlcarbamate in
Exampledil(ﬂtépﬂorret hane (2x). The conbi ned organic | ayers were
washed with saturated agquoues sodi um bi car bonate (2x)
and brine, then \dri ed over sodium sul fate and
concentrated topfford (2R)-1 , 4-di oxan-2-yl net hyl
net hanesulfonaNe Sodi urg hydr i qip (9 ng, 0.74 mmol)
2 of i N, N:ngt yNf or mam de ( DVF)

and cooled to 0 OCJAN80 .\9 Qflg\dne
net hyl car bamate (85 19 Dl ) 3)nL of DMF was

added vi a syri nge. 0 minutes, %5 7’sol ution of

(2/ '7)N- 1 Mdldx&x;aﬁngmylpﬂm&awl mﬁhﬁﬂl@&gi {1 B?xfafol g]yz%s-&g:hw-

was ad
benotd e PUTRER g i 5 IR o e o (FopeuniI R Sinessepared
using the thcbcbld% describeth umEbtanﬁ)EmirﬂtlaAﬁbuttsfﬂﬁﬁtudhé Ht&alc béhzgl [?mBYchan 2-

s SR R 850, 2 LG a1

P2 purified by flash col unnchromat ography (silica,

et hylrag Q{aﬁﬁ&{lé}ﬁ:)%@ﬁllﬁél)entg Qf t"flfs r&‘rewﬁl %tﬁe ffl%gtg c&impound were
Gappapnd 12RS (0

cal c
separated#% Xﬁ&gﬁ%@g Qrocf;slﬁlg[ "ly;]gq rgcegxpc 83 g) was dissolved in a mixture
of 2 mL npeft289l-aingd 48 elil Ok ellordmithaiel MatelinBIRY¥ELBELDBABLAI O column (0%

1sopropan§@%@:§1%&%g aff?rcFl) l0%3£)t exzfgtl%lﬁs?r%; ggng)mn?céﬁnal ; iZC8ar|mnC(21|1a5y%1cal chiral
HPLC, OD§@]pm0{jh‘ﬂ’ﬁ)¢1¥l h@@tmm id, edécis@tropanolfteprand, &b&a‘ac fow Bate = 0.75
mL/min)] R0, Uwg lanaﬁﬁ&n&% g&@g&&d&i@s}"" h. Fhanti ome A %ﬁecﬁ{rzﬁg#m oD

%anp e he f ol Fow ng a8 s

column, 0 éF@b%%%ﬂF@thl ;ﬁo%c;%omq@@myémlax isebratigaftew mreet @ 7DfL/min)].
Exanple 12, Step 2. 10 Enantionmer A benzyl [(2R)-
1, 4- di oxan- 2-yl met hyl | net hyl car banat e Enanti oner B
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15 benzyl [(25)-1, 4-di oxan-2-yl net hyl ] net hyl car bamat e
Exanple 13A -[(2i?)-1,4-dioxan-2-ylnethyl]- -nethyl-
wO-2p@/002258et hyl -1 H pyrazol -4-yl)-5-0x0-5 H 20CT/US2006/024256
benzor 4, 51cvcl oheptari, 2- & pyridin-7-yl | sul fam de
(Conpound 13)
Example- {8- chl or o- 5- oxo- 5H benzo[ 4, 5] cycl ohept a[ |,
b] pyridin-7-yl)-N[(2R) |, 4- di oxan- 2-
yl met hyl ] - N- et hyl sul f an1de (0. O g, 1.11 mol),
| - met hyl - 4- (4, 4\5, 5-t et ramet hyl - /Q dloxaborolan-
2-yl)-1 H pyrazdi= é* § Pd2( dba) 3
(0.051 g, 0.05&\ N(PB g, 0.11 nmol)
and potaSS|un1quor|oe [ ‘ , Qnol) wer e
conblned in a dry tubg: y dry DNF was 25 added and
n was bubbl ed through the solution for five
N-methylpfy %%ﬁ leethylh b/ -pymaeol dad)-Sew- B bensal4rderciobientsl | 1dpyEdiot Tayg b V-
(tetrahyddofuirdn-By10dul fS@1de @Sopsub@Wave to 135C for 20 minutes. The
solution was diluted wth ethyl acetate and washed

Step 1: vvuthzvsmmametm@hoﬂmnbsﬂ%ﬁmse wat er, and bri ne.

Th l.a |
1T SR ool AR hECsten T P Daapmy idene)-L4-
dihydropwidin-t alsullfmnoliwanﬂe vy, (07 M Mrﬁ@thylﬁﬁ'ﬂiydfﬁdrhkexamﬂﬁlm chloride

(1.00 g, 7@"7?%}1&?5 dftl(?édl)qugﬂ g¥ {)ﬁmi:o"/%% hé ﬂ%%g@gﬁéﬁe&jﬂ the solution

e crude oun
was concmtaféﬁ F"awacma@dcwuyﬁ@ctaw ﬂazleebltimlomr@mmmphyé1%10017@Em_Ac/hexaneS) to

afford terﬂﬁltﬁﬂﬁﬁéthylé&r @fu%'—ﬁlﬁ%ﬁd}ﬁ%m lma&gtent hexanes to

ten-butyl?éneé}éyq((egraﬁyiﬁ rag éﬁ)a(ngl%?sﬁlﬁ?nylga@gméta (1. Aﬂ_g 5. 3 nzggol( gas)dlsgolved in
70 mL of IGHCl, 80d143 S of thifforodce@Gactdl, Afterll h tile sbhutioA wad Edncentrae®in vacuo,

diluted 1ngq%gfz '@/aéaed x§1¥h %&Sratecggqgg)ug @&?ﬂnd%e%%e%%ﬁéé b\segkp 9‘%04 The

solution wapmor@emm@ zmeac(um'o 4ffeyd thatidBeodap@dnd| H NMIR ;(6@®. MHz, DMSO-d6) § 4.25-
431 (m, 1(}2}23 299 84 %xé?ﬁ{)(%s 368 (m LIRS 486 Qucljgcz gﬁ {5938, 2.04-2.10 (m, 171):

496.2: foun
1.81-1.88 F@>S)-I 4- dloxan 2-yl met hyl ] -
N—nethyl -[3- (1 - et hyl -

Step2: H pyNa@QJhicﬂo-yloko5HUééﬁzo'f’4‘b]@§@&{epta[1 2- b] yridin-7-yl)-N-methyl-N-({3R }-
4, 5] eyahyarspannlylRultayde i v-G-ohld:s.58L B REdR LS, B}é?&&tha[l 2-
139) M@M@M&ﬁétwman h@trﬁl{vﬁﬁﬂ‘&uﬁ 8-yileamiided

o EOTR P 3, 3 L UL B B o, v

(tetrahydreﬁnaar& ylsnifamiBe {376 mgR. aﬁmn@l)llzdz(dw@ ©5Ihg, f0AI0 nxedly, YI9-dimethyl-4,5-

bls(dlphel{r:\gﬁ{ H%Qnﬂoiganq{eﬁé( gﬂ%ﬁr%—{l@ (2)6 dll%r%;ﬂ fﬁ%{lﬁ%{&a e?n]uﬁ carbonate (2.02 g,

6.19 mmop) vpse .’hi)dpd 1q a_c{rg ﬂ(tqkthr@pgiwlnq:h argon was purged The flask was charged with 30
mL of dw%@&ﬂ@aﬁﬁ'ar%m%l’a); babbEAnehIHaRZ Qllutbn PhAYDhipReP iRk keagtlon mixture was

]sulf m de racem c m xture (Conpou
heated to %Q %eﬁé?gé?& g %@%‘FB&éawdd%élewplﬁéﬁnnefﬁtm diluted

in ethyl adE!a&mzvhﬁsd zh anaratkd équebtu;tN eﬁ—IﬂE@hhd bﬁﬂen&eﬂ ALRAvEr NESAY IThe solution
vas conoqy oA M5 iy LRGBS R Eines o aftors
the title cqpepp. € HIVRS6@PMElZ, IMEOeitad 10.69éss 118); 8 0 B8Ol 1H); 7.95 (d,
1H); 7.79 (i B0y, 730888, Gyl X4 @e1dl 7.50'q, 185 kanky SUP LY 48R (m, 15); 3.42-
3.53 (m, 3H); 2.67 (s, 3H); 1.93-2.00 (m, 1H); 1.50-1.72 (m, 1H);.LRMS (APCI) calc’d for
(C19H9CIN30,48) [M+H]+, 420.1; found, 420.1.

The racemic mixture was dissolved in 5 mg/mL of 5:1 methanol/dimethylsulfoxide and resolved on via

chiral HPLC (Chiracel OJ-H column, 21 mm x 250 mm, 40% methanol/supercritical carbon dioxide, flow
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separated by the foll ow ng procedure: The racemc
Conpound 12RS (0.083 g) was dissolved in a m xture of
wa 2odz/002tskhanol and 18 nL di chl or omet hane. Mat e PCalUS2MSE/024256
resol ved on chiral OD colum (70% i sopropanol / hept ane)
to afford 0.030 g enantionmer A (Conpound 13) [tR:
rate = 501RL/&in]1100 §RB@leY pleSe 2
702D CMemid, GOE)/o i so%fdgdgg@ﬁ%?’rﬁg’gﬁ%“‘ i éggﬁ% %nélenfafmwerB (T
' ate = 0.75 nL/nln)] and 0.026 g enantionmer B
S (Compound 13S E 15.8 mn (anal ytical chiral HPLC,
Step3: op oY WY L46 - erihyl-2E-rorerelrh-11it5 060 96-benzol4, 5]cyclohepta[1,2-
i sopriBARETT-HEDHE AR} -totrldrafinar3-yDbw famidet a0d A-QethB-N-[3-(L-methyl-
L/ ni W PyrEsehfng é K SE-hevepigislavclofepta 1, 2-fipyigin-T-yl]-N~({35)-
p rt rafu nzo[4 5]cycloheptall, 2-
. 'lslieps?pqraqeﬁ e 1|0}116NL WGWffaﬂMdrwﬁrdmaﬂle3alylb)lmﬂnéamX®eocedure is
described foifnantiomen’. St ep 1:
\- ety cl’hbx%tse&{?afiﬁ’gén%[‘zib R L LA A N hERS

“@ charge
(tetrahyd lfrgr % ﬁ%@ﬁﬂeﬁfgmmﬁ(@m@ D|174mnol) 1-methyl-4-(4,4,5,5-tetramethy]l-

1,3 2-dloﬂabbwnm@w-n1d4pprakow k@@ﬁ%o 0¥h }xﬁzo@nP@E‘de)Z (01&)89% 060% mmol),

|.t et.rahydr of uran- -amruun1c
B Rghs o5 ST ptott e pOENRE P9 0 A6 peniL e corpbine na iy
tube. 1.0rplpfizy DMF %8s avideddindGHRElvs bAfHle@thidugdh th m@ﬁ lratfive ﬂuﬂi@e% The tube

was sealeg%?(gﬁc%%eggi iﬂﬁ{a&( %8&#(86%‘?% b | fvlee)e{ga g% 50 {O@%gfqr g%) Hunutes The

solution Wasdilutgd )(/itgﬁ: yl acetate and washed w1th saturated sodium bicarbonate. The organic layer

was dned{\[llﬁﬁrhig\flhilﬁrﬁ Edlﬁlfé)/fiﬁé?édj téReRraldd AP cRQ as b&r&ﬂ:ﬁ lbk/ ¢y pamat e

chromatOﬁaR@z[ ({%9-' éj(i éfl(iemlreé’fqﬁr md@n&, ppg%tﬂ@]cgqﬁcqttyr@yl,d}momﬁer) to afford the
crude comgruid iBteerudd mdrigl, wds pABfisa Byl sllicasrofhid S@pmaE-100% e@xym—

trifl t d. Aft h
scette/b Qe gilcs, RO ATy Tea s meap R R g BG-ofs rplatd material
was dissopyeg @y mininggd 2516 aneitiandl/ dichl arpradtizhe anflieanss Natd@dBedam@l precipitation

d.bPredifitatd
T T
LED; 920l Higtts (i BD: BAEG. ek 53 &5, 38 74588 1607 T5H): LFB; 72 GU4BU); 7.32

(d, 1H); 7§M(dI1ED) 443;,4583(&; G6D);(388 @HH), B749. 865(11521 @42 r% ig 2,68 (s,
sk 193650 Bl B9 R0 L A S5 /6 b . i, .2

ﬁmnd46Q22 b] pyridin-7-yl)- N-nethyl-N ({3R}-
tet
e r @Hé/ Iqséﬁ{lyﬁﬂ@urg 8?,}])1%6%372 (I;/??—gjnée?]@iq é ﬁ eFBIlragf) _21)-5 0x0-5H-

3-chl or o- 5- oxo-
benzo[4, SMﬁlypqp{ﬁ[ h2- #lpyp<}1n—ﬂp%@fﬁ5¢trahyd(ofuran-3—yl)sulfarmde was prepared using the

above protedide-st@ikgdNMAROT AR nodctie iSH & @fﬁ .
7- br ono- 3- chl or o- 5H benzo[ 4, 5] cIohepta[I 2-Z>]pyrid
n-5-one (665 ng. 2.07 nmol), N—nethyl-

The following toagoyctsofers mme&egdralﬁy td‘tamn@tﬁoc(s A 2riP8h abdvd Q:dHiIHérémuy

unav::ulabﬁclglf(—gPﬁ%~I geh % Bgrﬁos pﬁerﬁ &ere ﬁé?ﬁﬂ#g ind 9- di n%:!&é%%/tlo (@?éespfg)ed in

Example 2. 310 nmol ) and cesium carbonate (2.02 g, 6.19 mol)
were added to a dry flask through which argon was

Table3 pyrged. The flask was charged with 30 nL of dry

di oxane and argon was bubbl ed through the solution for

10 @i nutes. HThe reaction m xture was heated to 95C and

1R~ rgon. After 2h, the m xture was cool ed

queyature di | ut ed

-43 -



in ethyl acetate, washed with saturated agqueous NaHCO3
and brine, then dried over Na2SO4. The sol uti on was
woamrmaz2sat ed and purified via flash col um PCT/US2006/024256
chromat ography (silica, ethylacetate/hexanes) to
afford the title compound. 1H NMR (600 Mz, OVBO- d6) d
Comp.#10. 59 (s, R'H); 8.97 Fame|H); 8.50 (d, IH; 7.9Mgad+1)

15 |HN=AT9 (d, | H: 7V8%ogeld-pytidin:4-y1-580 (d, | H) caldd32s.1
(di 1 HY; 4.47-4.53 (bapzolMpicysloldptaBl, BOIpyrivlind7H) ; (BL+#R+;
3.5 3H); 2.67 (¥)mIkgnesulfodni@c 00 (m | H); found 378.1

1.50-1572 (m 1H);.LRVS (APClI) calc'd for (M+H)+
16 (C1dH 90 N3O#S) [ MrHY-ES-03@8-(1 L pyfgakidel)-820. 1. cdlve 367.1
raceripg m xture was efnsdbiSicadohaptabl, 2Aglpytidiof7- 5: IM+H)+;
metparol / di met hyl sul flresthagesuifouhniids ol ved on vi fowhiBeal
HPLC (ghiracel QJ-H columm, 2 1 mm x 250 rrm 4(()1%+H)+

17 rret oI / supercritic car d| oxi de
100 bar out |121[5 %? thiazold-yb f55’rd enaﬁ‘lﬂFéﬁ%‘W
I\B?Le? 33 m n) anab1 FARPIH ePE“(% RIpyrdin Ty nf

hyl [3 (l FSU fonamid (5] ound3 4.0

H | - 4- 5- | ohept a[ (M2H)+
18 b] Sikrllaélon 7- z % 0X19 [35'_Il-met ZP{# azo¥2-y%-5e_p a[ calcd

|
|
. [ o [ 8 1
_3[ El g?%g{ﬁuﬂan (%gpmr%iﬁilz ]élrjg]tfgr%clsu foélfanﬁlgdgmh }3 N
pyrazols#-yl ) - 5- oxo- 5H benzol 4, 5] cycl ohepta[ I, ?'ﬁﬁs&
n-7-ylf- N ({3S}- tetrahydrofuran stquamd

18A Separated enantioner re rledfo rd in the sane

manngr. A procedure ]\?gél\e % b - %tl omefal@d 367.1

N n( 3-jhl or o- 5- oxo- 5%35‘3 5 o7 2@6]??1% d
i n-¥-y1);: N methyl - N uran yl)suq’u
Enantiprfer B (0.070 g, 0.17 mml)

19 thyI 4-(4,4,5,5- C
WIN@ an- 2 &%ﬁy %%P Half: ocas s

(0. 005 g 17 mm uor ( “8%?37,

, 0.56 nmol) here co %@orlhgg
s/_aﬁbled d arg ‘Pfébomrﬂ"ﬂc?g%m?qhél)s o¢alﬁd‘tﬂ41
q‘f ‘EXW’@I fy-S5e@r ¥l and heat @@+ a

fi v nut
B| o\t-agé | NiM ?E[sé’?‘i‘zé’é“ NPYL DRt 2ridneidinr71 o fooshee3.6
for 30 mi nut esp=Fhe YSSItaPeHIfoRE1GH | ut ed with S€HpH
acetate and washed w th saturat ed sodi um bi car bonat e.

21 The qrganic |ayer esi u ul t
S e LI e
o ; Eo?r/oacetl %‘l dlfler) to affgc;’)rdf ”4'“’701
nd. They ew%%anegulfwg@n i e

silica @t ogr aphy (O 100% et hyl acet at e/ he
gradient, fol 71 owed b 20% net hanol / di chl or onet hane
22 gr nt) The i sol Eﬁd(lnmcéwpeatylﬂ%pyi‘aaﬂdl vedcaled

Rl 25% net hanolyDefi-okd-GHenet hane and hexardss.er e
adtie th§> reci pi batdoph Stgclohema1, PpR&tiRint at @-akh)s;
filtered to/& ford UL}tljlﬁetﬁm@[mmay ( 60Coluhtr 435.1
D6- DMBOND/10.55 (s, TH); 9.20 (d, IH; 8.58 (@+H)H);
23 g aen(s, IH: 8. 13 {s{3-[H3,3-Ain&hykl-okbbutyl} 75alat

IH); /7. 52 (d’ﬁi{, | H) ; 1#-3@azol-4-yl]-5-ox0-5H- 465.2
o) benzo[4,5]cyclohepta[1,2- -b]pyridin- (M+H)+;
N, 7-yl}methanesulfonamide found 465.2
N (M+H)+
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4.48-4.53 (m IH:;
3.42-3.54 (m 3H):
1.65-1.72 (m |H).
466. 2;
[3-(1-methyl -

(d, IH; 7.22 (d,
3H); 3.74-3.80 (m |H);
wGaH7/08288-2. 00 (m | H);
calc'd for (C23H24Ns5O4S) [ MtH]| +,
The racem c m xture of N-nethyl -

I H);

24

b] pyM
preparpd using the afgéthyRubes

racem o\Jm xt yge fron‘ﬁ,eﬁtzg Heyc
were made ac ?Zrﬁﬁ@
Conmmer ct'e = pyrazol e- 4-boronic
esters werie prepar edlnamanner simlar to that

descri bed @n Exanpl e 12. Table 3Conp. # 15 16 17
18A 19 20 2 1 22 2324 Table 3A Conp. # 25 26 26A
Comp. #

25

Name

N,N-dimethyl-N'-[3-(1-
methyl-1H-pyrazol-4-yl)-
5-ox0-5H-
benzo[4,5]cyclohepta[1,2
-b]pyridin-7-yl]sulfamide

Structure

26 N-methyl-N'-[3-(1-
methyl-1H-pyrazol-4-yl)-
5-ox0-5H-
benzo[4,5]cycloheptal[1,2
-b]pyridin-7-yl]sulfamide

26A 7-(5-methyl-1,1-dioxido-
1,2,5-thiadjazolidin-2-yl)-
3-(1-methyl-1H-pyrazol-
4-y)-5H-
benzo[4,5]cyclohepta[1,2
-b]pyridin-5-one

27 7-[(2.4-
dimethoxybenzyl)amino]-
3-(3-thienyl)-5H-
benzo[4,5]cyclohepta1,2
-b]pyridin-5-one

28 "7-amino-3-(1-methyl-1H-
pyrazol-4-yl)-5H-
benzo[4,5]cyclohepta[1,2
-b]pyridin-5-one, isolated
as free base and 3HCI
salt

7-[(2,4-
dimethoxybenzyl)amino]-
3-(1H-pyrazol-3-y1)-5H-
benzo[4,5]cyclohepta[1,2
-b]pyridin-5-one

29

-45 -

3.88 (s,
2.68 (s,

L RDBL(U&E!IBB/pmzsﬁ
found, 466.

H-pyrazyl - 4-yl ) - 5- ox¥-[3Hibenatblpgiblidiyc-ohept a[ kak'd
rn-7-yl |- N-(tgletayiygeiatur an- 3-yl) sul f amsde.2masH)
9'£Iﬁ1n§?—9fc;xb"ﬁi wi thidupe

R Thove

18
27 28

MS M+1)
calc'd 410.1
M+H+;
found 409.7
M+H)+

calc'd 382.1
M+H)+;
found 382.1
M+H)+

calc'd 422.1
(M+H)+;
found 422.1
M+H)+

calc'd 455.1
(M+H)+;
found 455.2
(M+H)+

calc'd 303.1
(M+H)+;
found 303.1
(M+H)+

calc'd 439.2
M+H)+;
found 439.2
M-+H)+



32 33 34 Exanple
15-[ 3-(4-isopropyl pi perazm| -yl)-5-0x0-5

weékberwpzdsd, 5] cycl ohepta[l, 2- b] pyri din-7- PCT/US2006/024256

yl i met hanesul f onam de. Met hod A
- (3-chl or o- 5- oxo- 5H benzo[ 4, 5] cycl ohept a[ |l , 2- Z?] pyri di

30 n-7-yl)ni et hanesul fonami de (0. 050-[@nid@zolH2-mmol ), .
i sopr opy| p| per azi ne (O 038 g, 0.3Pyndins), Pd2( dba)°3icd
(1. B B{NAP (3. @nethy))fni@6Ks (1ol ¥33.2(M+H)
anblys N\043 geth{l- Wb pyrazl }- y\mareF found
added 8 hr whi 8 argon was purge
3.0 n_ ! was added andbearg/es)cweishdptaply ed133 2(M+H)
t hr ough N Ts on for 5 m nut&$pyridines-sr@acti on was
stirred and heated to 1050C. After 12 hours, the

31 reaction mxture was poured into 100 nL ethyl acetate,
100 nL water, and 25 nlL saturated ammoni um chl ori de.

The\ organi ¢ | ayer was separ at ed, /dHldgetivkh ma magnesj um

sul Nage, filtered, con@t ed, oxopyrpliding3-ed by

reNgr ke phas@ HPLCH 20%4100% acet dinethyllaninat @e(1- 414.20M+H)
gradie 1044t | Uor oacet i ¢ amethylvbHifyirem0}-4t 0 . found
afford { he gonmpound. Met hogl)-BH- ’

N- ( 3- chINT “5H-benzol 4, 5] ayakelacnERldhedta[r 414 1D
b] ryridin-7-yl)met hanesul f onam de-#]fyridiR-5dne0- 30 +

32 mol ), Pd2(dba)3 (6 ng, 0.006 e [(NAP (

0.018 nmol ), and cesium car bonzrantWIﬁgtilﬁllg@ [@(NA 450 ﬁﬁg3)4942
COQ’OI ned m xed i %ng dry t ube per aZ| ne (M+H)+;
(0MNL70 m, 1.20 Ll), 0.70

dl,\rrNét\hyI f ofre el ddgd an (&%’é; Blafly o fqugd 4942
TheM T egeN ents heat ea 16¢Y; age M+H)+

I nitiatlor, ed nicrowave at 1 V P-A5DaRut es.

;3 The reacti ontents were partizayimetedselamidst ed and
purified by reverse phase HPLC (M-@3-100%hyl-1H- calc'd 452.1
acetonitril e/ water graadl ent, 0. Prazil-#hilpS-oaseti c aci
rmq\llfler) to afforqh_t t|tIe caipound. 1H NWVR ( 664+H)+
M}E?'f\; 2 ; 8. 1&etugo/4)5lh clo?ze‘gz@[.( dfound 452.2
R e o b LN
1.14 ( RI\/S (APCI) cal cuI s £, 2H27NACBS

34 [ MtH] +, 427 2: found 427.2. The W % ounds
were made as illustrated above. Ardlf 55 éf’i‘ nt hetdled 452.1
nolflcatlons were e din )n of

Q' e compgunds. gﬁ% 9?2?” (VRS
N benzo[4,5]cycloheptaf]l found 452.2
,2- b]pyrzdzr? 7- (M+H)+
yl]morpholine-4-
N sulfonamide
Example 15
A
K/N O N
— S\\
>0
A I
N
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25

36 3738 39 40 Exanple 16
N- ( 3- chl or o- 5- oxo- 5H benzor 4, 51cycl oheptari, 2- &lpyri dm
WO Zey71003258- met hoxyacet am de. PCT/US2006/024256
7- am no- 3- chl oro- 5H benzo[ 4, 5] cycl ohepta[ |,
b] pyridin-5-one (0.70 g, 2. 7 nmol ) was dlssolved in 20

N-[3-(4-igqpreyry Indpeyazgi- bt SrasndtHzne 4 6ktydolrebtall, 2-Blpyridin-7-
yl[methag@éki@mmx |l e. Met hoxyacetic acid (0.32 m., 4.1 mmol),

N-(3- Di met hyl am nopr opyl )-N -ethyl carbodiimde
Method 4y, ¢y ochl ori de (EDCI) (0.79 g, 4.1 nmol) and

N- (3-chl&ob%ﬁb@m&g@ch&ﬁgl%&)ﬁhlwgﬁ)?ﬁcgn Qﬁiﬂﬁieha&?su&nagﬂde‘lo 850 g, 0.15

| . ol Qﬂwer e t1o
mumol), isonippURiPerazing (k038 g &30 mmoB PhyslbRe (i Szt He16 emest), dHNAP (3.0 mg,

0.0045 nmmﬂ)uandcsndlmsemutbﬁde {01148 g 3645 Iﬂinogfwe% didka BG&PA é(Sngh which

The o er was _separ ate
argon Wawglgfﬁ ad W {np% %10}?86 gps %gﬁfcﬂaél% é azgon wWas Blélmk‘él tﬁrg%ﬂh@,\g&mlom for 5
minutes. Jdp sqagtiaadyasatiir@thndihtdeda dOEET Wifites1d Koaksthe kdabt@@fure was poured

h col um
o0 S8 e P ey T e
was sepagajsd dryed lxx@thtrp\a@nqsiutm @lfg’r@r@@mqldcong_qqtrnm a6 paxifiddby rSBXsk 3l)ase HPLC

(20-100%dact@nid e er ntS orcatétic rd the oun
I'H; 8. 1/(8&2 dg@hﬁo 0% it (d B a&fi%dfgeﬂ(tg '5%? e %gmp d.
Method K:d, | H) 4, 04 (S 2H); 3.36 (S 3H) . LRMS (APCI )

N—(3-chlo§c§5 O_XLO géj)d ?%5] I_I|1:!c'§ft 1%?ayrld1n-7-yl)met%a218351ilifonzugulcjlg ((jO 100 g, 0.30
mmol), Pi({ta): 46 dlgn(éOOﬁomylble,rmq#B]l\JM (15 1@; 0:038 pheny hmiREkibe ezreJ;rﬁteE(o 490 g,

1.50 nnndlf%?db%ﬁ Pfl kll] Wé taed )fgogr&)pwltpﬁra 18?&{#{61%1332@ ! O }]ﬁld 0.70 mL of
dry dlmetbylfpggparmﬁiﬁ reaqqlée@nd'[t_hedﬁbe@p@ Stakedatie cacticadohtentOw€heated in the

Biotage Iitisvedt s’éﬁésrfﬁkfbkl@{/é fnasde @ 9 Srﬂnnut;s zlﬁmsgg@ntanoc%ggms Wefe)pa{/\té.},l%

Concemrag Cl(‘j‘ﬁﬁe Eanesul fonyl chloride

CdARPUFgd O e veiSE maﬁ%ﬁ%gwaww@aomuwm grediens i %

trifluoroa¢eginpeid atodifier) té\iff@d thk GitlB corhfd@n@ol uti on was diluted with
Et OAc, washed with water and bri ne, then dried over

'H NMR &4@8 6 ¥t 85”8Df$ AR RS P Zl%ﬁw @8\1/@0%@@@0 (dd, 1H); 7.20
(d, 1H); TRS GAIFhiecines 45y adHdn B t2c5786(fnf ST 11164, 1610) ERPSTROCNEalculated

or CooH, A0, 3) 6 9.14 (d, | 8.73 (d,
) CHMOS]{M%MZ%%W%Z?% )72(m 2H)( 7I5_|)8(dd II(—|)

The follov71n gon?pcgadscyﬁre 51?36 as fllugtgated dppvg. rﬁdth)nal S_b"niﬁg:lc([nbd1ﬁdab10ns were
employed 7n th8 piep@Biidodf s@ihd of the &Mmpbtiths. | H); 6. 37 (dd, IH); 6.30
(app d, IH); 6.21 (d, IH; 6.00 (d, IH); 4.86 (s, 2H);
Table4 3.72 (s, 3H); 3.65 (s, 3H. LRM5 (APClI) calc'd for
Comp. # ( GBiub2®EN206S) [ MHH] +, 539. 2; fonggle 539. 2 Exanpl e 18 MS (M-+1)

36 3-(4-isopropylpiperazin-1-yl)-7-  calc'd
phenyl-SH- 410.2
benzo[4,5]cyclohepta[1,2- (M+H)+;
b]pyridin-5-one found

410.2
(M+H)+

37 N-(3-morpholin-4-yl-5-ox0-5H-  calc'd 386.1
benzo[4,5]cyclohepta[1,2- (M+H)+;
b]pyridin-7- found 386.1
yl)methanesulfonamide M+H)+
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N- ( 5- oxo- 3- phenyl - 5H benzor 4, 51cycl oheptari, 2- Z?1pyrid

i n-7-yl)ethyl enesul fonam de. Conpound 42 was prepared
wobnramod2sgi a t he net hod descri bed for Exanpl e #281/U82006/024256

NVR (600MHz, DMSO-d6) d 10.69 (s, IH); 9.29 (257, IH);

8 68 (d, IH; 7.98 (d, IH); 7.86-7.90 (m 2H); 7.78

38 R7.52- 158 (k] 3H); 7. 45NT348liferp-okdB- 7. 41  calcd 392.1
' Q (g ), B 86 (dd, belnkd(4,5Ey@6hepth[1,2-H) ; (M+H)+;
o 10 V® (APCI ) ciabwidinfor found 392.1

A4 389. 1; fouylitnd@BBeshiffoeani e 19 (M+H)+

39 N- (5- 0xop3- phe -5H enzor4 51c hep 2-
i n- N lidi nEI\IL {I et hanel¥ ? 3 ?k(y%g;%i § It fﬁi%)3382
15

42 [0 g, \P ~<® pl Y cand pyrﬁ :f
i din 2 nL of CH2d 2 found3982
he=£0l Ut i on was conmcent aﬁ?sélgorﬁfﬂﬁ‘g “(M+H)+

nmol ) wer
After 18 h
40 str ot ni t rogen and pyrified mys- pqutpyﬁdmbyylﬁxﬁMSI-SQ:alc'd 393.1
phase C-£R0- 1,00%-CHIGN wat er Sii-bénzal4(5]coldpi[1,2- (M+H)+;
nmodiN=Fer ) > heOt?t | e copoidd743. 1H NVR ( 60Gound 393.1
: . | H); 8. 741]ntkthahédntfonand (d, (M+H)+
IH); 7.73 (dd, © 7.68-7.73 (m 2H); 7.58 (d, IH);
Examp1e1649 7.53 (m 2H); 7.42-7.45 (m IH); 7.36 (d, IH);
23(d IH) 328332(m 2H); 308312(m 2H) ;
4010 EptRIg B LEA aﬁﬁ&‘d)

c aI c 7%115@6-3&%@% )5]<{yMBhﬂpTa[1 ﬂ@?py%dl 50&{3,% 70 g, 2.7 mmol) was

46
> dissolvedmy 9‘2 f%frﬁ@ﬁwc ‘PIP‘B%}E&&? 8Pd Jmfof dry. asgtguitile-athetyacdsi egid (32 mL,
4.1 mmolh@ﬁ(hpim@hyﬂﬁqnyasprﬁbyl)-l\?-etlyyﬂdaﬂﬂiﬂiii@ﬂb(B @b &ide QEﬁ@m@@WQ 4.1 mmol)

and l—hyzﬁlbmgyﬁlgh% §I—i(9BtEH] Sgpgi &gangly }E{%rf aﬁcged and t%te rs]olLt?orl? vyai stirred

at ambiend|fegppigiuatred frar @ hewel tigtirerstionydolutioh omb fopéitiapI3a0 el (oF el acetate
and 100 rAL. 86t ath) oﬂg@ﬁc ﬁg&%s fsét%fafaﬁerd aﬁ&) ggght@? g%tg%O(gm%%?ggl 0 ?‘H@ Prgamc

0 1 was heated to an a
ayer wasgma&tqdd éﬁ%@%gg@e%% sqﬁgte Pliege, APRsktrajgdsma patdtd baflashreolumn

chromatogmplay(di 100Gy a&ta&/ﬂek@eygfhdlaw 1 Qfrbid (RS, &H{de‘ﬂ% NV (600

v, coBSAS5H 6, 88016 AN, Bl EUT DSEA 50l T

(d, 1H); 7@0i(&d Hyvep4 6 oDuNBG(s) TE aRMBj(mm@ntma&tdefdr C,JHECIN, O, [M+H]+
329.1; foln@Sbslye was purified via reverse phase HPLC (20-100%
15 acetonitrile/water gradient, 0.05%trifluoroacetic
Exampleﬁﬁld nodi fier) to afford the title compound. 1H NMR
(600 MHz, CDCI 3) d 8.89 (d, IH; 863(s 1H) .7.88
(s, IH; 7.82 (d, IH; 7.79 (s, - Sl IH);
7.32-7.38 (m 2H); 7.18-7. 22!\/1%?9 b .%(br d, IH;
3.94 (s, 3H); 3.79(s, 3H); 3. & ; LRVS (APCI)

calc'd for (CQH20NAMAP) [ MtHI+, found 411. 1.
Exanple 2 1 :
3-chl oro-7- W - SH-benzor 4, 51cvgl ohapta p

, 2-Z>1pyri di n=

N-(2,4-dimethoxybenzyl)-N-(5-oxo-3-phenyl-5 H -benzo[4,5]cyclohepta[1,2-b]pyridin-7-
yhethylenesulfonamide.

20 A flask was charged with compound 12 (194 mg, 0.434 mmol) and 8 mL of CH,Cl, and
cooled to 0 °C. N-methylmorpholine (0.19 mL, 1.74 mmol) and 2-chloroethanesulfonyl chloride (90 pL.,
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A test tube fitted with a teflon septum was charged
with conmpound 1 (1.0 g, 3.1 mmol), Pdd 2(dppf) (0.12
waq 20@/0858mol ), and potassi um vinyltrifl uor oboParas2006/024256

(0.42 g, 3.1 mvol ). The tube was evacuated and

backfilled with argon three tinmes. Fully degassed
87 mme e d.by the additi of,
087 A e Ao PR B o gty Al b, e
solution pasdigedivythOAC Washedavihouater andhianes thew thieshpvereNa,80). (e dolution

was condshitdledsh RiduodG@b@tRd 3P dadRSREH cﬂfo'ﬁﬁto‘é@a‘bﬁyr (1BNB0RE AR /A nes

. ri ed.over. magnesium sulfate, The sol ution was
eradien {1 4G PiTshorA P o ILAMIHGPY MHECDER) § PSR TFD:5.75 (. D .1
(d, IH); Th9-0AR(n@2phys (di 1H)ea49-052 5% Bhhyhs-aaetal ehhesanesy); 7.19-7.25

(m 250 7R U S48 B SIRL D ot o OO0 i€ o s
3H); 3.63 (s 3H)y LIRMS eAPQIHyalc’ & o £Cs (T, NOH); [MEHS, 139,2; fokipd 5883

(dd, IH); 5.94 (d, IH; 5.43 (d, IH. LRVS (APCl)
Exampled§| ¢' d for (Cl6Hn O NO) [M+H +, 268.1; found
268. 1. Step 2: 3-chloro-7-oxiran-2-yl-5
H benzor 4, 51cv eptari, 2-& pyri di n-5-one
3-chl oro-7-vi H benzo[ 4, 5] cycl ohepta[ |, 2-
b] pyri di n- 5- ond (@ 012 ol )Jwas~disssol ved in 17
niL DVMSO and 3.0 pat er Braosusi ni M de (0.20 g,
1.12 mmol) was added an s At i @as heated in an
oil bath at 6Q0C fo 4
additional 0.1 g NBr ieei/ni mde (0.56 mmol ) was
added and the m xture was irred an additional 45 mn
at 600C. The resulting mXture was diluted with water
and extracted with ethyl acetate three tines. The

ehylefd-bango ychokpen[ W25 Ipeddind 7t ) ethyieRsul folfandb. OVer

sodi ' nd .concentrat ed.i.n _vacuo.,. ;

The r esﬁl H‘ n ze‘garsﬁééé;al%ﬁ %glgillﬁ K glftglgéﬂievs% eﬁﬁorféa??ﬁe 4B. "HNMR
(600 MHe. )M gRy) éﬁ@g%ﬁ, Hk 989257 BB 63 (IBLKDK 798 (@4 Hixl7.88£7.90 @, 2H);

1756 Ml oL 28 T SRS 00 s, c60
ERE L R TG

Emmmmﬁﬁter and extracted with ethyl acetate three tines.

e conbi ned organics were washed with brine, dried
over magnesium sul fate, concentrated in vacuo, and
purified via £l ash chromat ography (silicga, \0-25% et hyl
acet at e/ he to afford the title cogpoynd. 1H NWR

(600 Mz, &% d 8.7®(d, IHH 8. d, TH: 8.20
(d, IH:; 7.577 ;7. 55(dd) ) 7.27 (d, IH);
7.23 (d, I1H; 3.99 (pd .234(ad, 1H); 2.84 (dd,

IH). Step 3: 3-0: orf gy oxyet hyl ) -5
H benzol 4, 5] cycl ohEpt pyridi n-5-ol and
3-chloro- 7-(2-hydroxyethyl)-5
H-benzor4.51cvc|oheptaf?.z-felpyridin-5-m
3-chloro-7-oxiran-2-yl-5
N<( 5-0X04§|-ﬂ26_ﬂf125|[’14b65¥@¥,61_COﬂ&llébﬁ[lLZ_-BIergdiﬂfvilr)‘alilgﬂs?r{b‘li%&‘1&1 —glgt-(h%sﬂfonanﬁde.
. SO I n iE. LI ny,
5 TR UAER U e madisrolitine e he Do Sepoprre
dissolved i mLt of iR engr lemE. of CH, (o UAkfter 15 hathe ettioh s WeiBentrated under a
fAHRRBEN I j L L r | owed .
sream o d%ﬁ’% oo pilfed SpuSROPH) BB . ap AB0E L O T g 015
TFA modifjepirio afferd|theditlorcampouniHad  EHNMREH0 MiraGiDEh) (8113 (haBh&d4 (d, 1H);
7.92 (d, 11;7v3kad, nep); 7?'(%8-5?‘3_ Gri:M@H);W@RW?Jﬁl'PBF?@%%%hﬁi 21@! 425 88, 15); 7.36
(d, 1H); 7.62%,‘:198;0 36.%-5.%2 ?m, 2IH); 363 (m, 2%);02.6UO-2e.65 (n)l(, 4UH);e1.§A£18.94 (m, 4H).

LRMS (APCI) calc’d fOI‘ (C26H26N3O3S) [M+H]+, 460.2; found 460.
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used without further purification. 3-chloro-7-(
1- hydroxyet hyl )-5 H benzo[ 4, 5] cycl ohept a|

wa 2007pegsi di n-5-o0l LRMS (APCl) calc'd for PCT/US2006/024256
(C16Hi 5C NO2) [ M+HJ+, 288.1; found 288.1.
3-chl oro-7-(2-hydroxyethyl)-5
H-benzo[4 5] cycl oheptall, 2- b]pyridin-5-ol LRVS (APCl)

Examplec§) ¢' d for (G 6HL5CI NO2) [ M+H +, 288.1; found 288. 1.

Step 4: 7-(1-{ [tert- butyl(dlnethyl)silyl]oxy
}ethyl)-3-chl oro-5N&benzol[ 4, 5]cyc|0pepta[
b] pyri di n-5- one aNd_3- chl ore- 7- (2+{ o
[frt-butyl (di nethyl y O3-chl oro-5
Hoenzo [4, 51cycl ohept g n-5-one A crude
m xture of 3-chloro-7-{N-= thyl)-5

<'F»

' dlmethyl%@ﬁﬂlélﬂglzlléi%ﬁXﬁg2'?% ﬁ[q %Ir% genzl)ﬁySﬁcyc oHep?a[?E b?pynd1n—7-

yllamidophYsPHaes;
benzo[ 4 ci oheptaft, 2= bjpyrirdinm=5=ot—0. 67 g,
2 4 rﬁpg}ppqulagAd,lg o8l Q@@ﬁ mmol’; @ndhticiethylamine (14 uL 0.10 mmol) was

suspendeN N> mtli dieBloRythdR B BRd &iﬁleth&mhgﬁégéh%sﬁgta 8208, 0.656 %{umﬂv)is added.

seque
At 30 fl v SR rpnsloias Peeio o 'y i eGroat oh. bl cbioedophosphate
(36 UL, O/43i netnol) wasaddetili A ftep B hddititnalaizal tBe fe@lo&%o]ﬂnorﬂ-@as'm}e)i uﬁ‘@ghylacetate

and the o a a§vashe saturated, aqueo L !

o TSP 5 S B L RSl e (B,
sodium s@fqtqﬁné@ompmtrﬁtqdafféq: regidde wad purificdda ayesopims@HRDAI(201100%
acetonitrifel Qér getRieAN d. Og%ttﬁﬁﬁ:drgéieﬁchefcﬁﬁnd%ﬁ%)stp%ﬁ tbﬁ/e co%ﬁ&n%t %1 NMR

or ganl CS were was
(600 MH&%@%%%@ EDek OhigHak iss Uk 488 (GAHD: St er Dt Bdd, 1H);
7.32-7.38 (m, QAR UﬂS-TlZZQm[‘ 29)1 6106 0 oS (M98 9 @'794651%)%575@4 B’ﬁ}jLRMS

(APCDCMQS%%( ﬁw ékﬁgggﬁﬁggpﬁﬁ§&g§% %d ovérn|ght at

roont enperature. The resulting slurry was filtered
Exampl égrough a plug of celite with dichloronethane,
P eébncentrated in vacuo, and purified via flash
h(onatography (silica, 0-20% ethyl acetate/ hexanes)
afford the title conmpounds as\a mixture. The
Co'~ounds wer e separated via fl ghlk chronatography

ReiIff ca, 0-19% et hyiQacet at e/ heKa ?

=\t f erf - byt yKdi mefhyGsi | yUox

H benZo{ 4 okept af 1 - | pyridin

VHz, 3 IH); 8.53 (d

| H); 7.58 (d, IH); 7

(d, IH; IH); 1.44 (d, 3 H

0. 07 (s, $ -0.01 (s, 3H

7-(2 I(d|nethyI)S|IyI]oxy}ethyF)-B chloro-5
Stepl: K ped 3 lole idig-somme. 1H NMVR

A test tubé ﬁ@@l \Mﬁlza t ﬂ@@ C{zvd% ﬁzg

m{g &;% el ge(?dOl»éltSH Adgypo‘ﬁldﬁz(lg)dgzé 1%@? P%élz(dppf) ©0.12
g, 0.16 %B an %@smﬁn vi 1ﬂu%ro atp {0. 422g,|)3 1 I{gn@}; Thg tubg Mps evaguaged and
backﬁlled(vath afddh thr&t thpesSFully degassed n-PrOH (30 mL) was added followed by the addition of

tnethylam(ne(( EI_{T[Lt ?gz CH K yig 5111%9 S%li %?aifdé‘ﬂ_l@fs % %q{tégl%gqs-Tsﬁe sol-utlog vlga)l/s diluted

with ethyl @cgatzgm hadi wittbw asereand btigesdnd dribovet toh @@ sivintstilfae. tTRE kition was
concentra®€ Bl J4PAVRE pﬁxlﬂ?crdg@éjﬂd% Eﬁo&x&t@ér’aéhy[ (Eiﬁgat, B—li% %I eﬂhyl acetate/hexanes) to
afford the title compound. "H NMR (600 MHz, CDCls) 6 8.80 (d, 1H); 8.53 (d, 1H); 8.27 (d, 1H); 7.76
(dd, 1H); 7.57 (d, 1H); 7.32 (d, 1H); 7.26 (d, 1H); 6.83 (dd, 1H); 5.94 (d, 1H); 5.43 (d, 1H). LRMS
(APCI) calc’d for (C;sH;;CINO) [M+H]+, 268.1; found 268.1.
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di met hyl )silyl]oxy}ethyl)-3-chloro-5
H benzo[ 4, 5] cycl ohepta[l, 2- ]pyridin-5-one (50 ng,
wO0.20@/00258) , PdCl 2(PPh 3)2 (9 ng, 0.013 mmol ), PCT/US2006/024256
| -methyl -4-(4,4,5,5-tetranet hyl -1, 3, 2-di oxabor ol an- 2-y
[)-1 Hpyrazole (78 ng, 0.38 mmol ), and sodi um
Step2: car bonatleo4Ririn2-y0s BSemaopd.cycldhepthu ey |p@iiey.agdiat ed

d filled,w.th t . .Full de¢ d
o B 7y S e AT SO SRR 1 PP Somd (S0 T 15 gD was
dissolvedhin 170g0OMSVend B §hil. witke _NS}@IIOUtOSminilmide (;«120@; ed2 w!ntoln) was added and
the reactfeh ¥4k héﬁfeﬁth?ﬁqec]gila QA@?&@ Bt PhdR LG AN D %Aogh%giﬁg& :ggf'% ver

magnesi um su concentrated 1 n vacuo, i ed
Bromosugeipintiqe8136 ammadriuas agdeding the ghikjueeavas 3tradpngiditipnal 45 min at 60°C. The
resulting &6 QR vds RAXAD RSN whier AbfeRtraiddR@mt e!tﬁg)'l ECSC%WH Afhes. Fhb NMMRined

organics groeovr shed’ \kﬁ%ng,éirig@ %e? geldglgiy Slltlg%e;, flp.éred, 71_(1d(;'@n|%5‘5%f%1te$ ilblv?zcuo. The
resulting érdl6 resdllpe W) diss@lvaPin(30 mll tefrahydrofidar shd dud) 7B 1-BEDK (2.24 mL of

1.0Min El‘z-ﬁ:", %%)1 %og%ﬁi §<{c?sed d%pb%%e %%Ngg ?&B@g grgrééez’sluar?lwoais st?r're%%t room
temperatyre 3¢ 143 2R hiractiavinrgs dilutad @it wafeo amickxirdct@] ith eBityd peebite three times.

The comBinkd &5&&63'\%@’\%898@\%&1{1%&' Bield loiz&"?ﬁe&%ésidm ullfatéz, concentrated in vacuo,

H pyrazol -4-yl)-5H benzol 4, 5] cycl cheptal I, 2-
and puriffﬂds%, Q?adp ﬁhrgtp%ﬂgga;gwésilica, O—ES% elth acetate/h%xanes) to afford the title compound.

'q NMRKé(E(Xl\I[H):,-(tB(tly)(ﬁl’SJ)QS/(GI 1wl $.4§2d hHH%tZ{OXh;lIHt); 7.57 (d, 1H); 7.55 (dd, 1H); 7.27
. razol +4- e | ept an,
(d, 1H):; gli%%ﬁp% é.g?g@éoﬁ@, 3 R At - RS L Blvep

7-(I-{[tert-butyl (di nethyl)silyl]oxy}ethyl)-3-(l-nethy

[ -1 razol -4-vyl)-5H 0 o] cycl oheptall,, 2-
seps L] pyrﬁ-@z«ﬁg :@-@gd%g&t@@%%ﬁ%ﬁri%ﬁ%h;ﬁgl,ﬁﬁvg&sﬂwéaol A ehloro-
nL of~te herzobtlcvelohental Lacblpvridine ol o i de
( 0. 18-chlorof7-ckir@v2-yRS AHEnzoPL, ] dycinepty[ 1\2els pyaiditeslosn@.67 Re2.4 mmol)
.t i e or hour ...
ves 46 AT TREL AL OO i s om
temperatyyg dorgehwhis dUhgiredstion Wasequenghedyia Healrepvaseridditipmgfevatandellowed by slow

addition & INNHCOYRE mIBED 684 dkEastt §AH Sihylfablth€BE cBRBined organics were washed
Purification via reverse phase

) _C%{E%Sntrat ed I n vacuo, | ]
with bringyried pYe5 mpgRs RES Pt HieTeds thdcancepFaiu ia wecuo gl hgsople mixture was
used witHolit futtb@rpoatationt aci d nodi fier) afforded the title

d T ti ) ted vi
chons SRV DSyl 48, AU BHBLE Ut o0 Vi 2
LRMS (2t Glaeedd’d e (€ i eCINE e Nt Hls) 2880 $@ind 288.5t er eochemi stry
3-chloro—“’?‘@ﬁ—h?@r&@fefﬂyﬁ%ﬁl—%‘n%[ﬁ,@fc@&ﬁe‘ﬂ%{ﬁ-bipﬁﬁ?i%s(ﬁer 'S esters.
-1 -hyd 3-(I-methyl -1

- I ?) y rol?é]yeta% -

LRMS (41‘3‘%?%%6&%0@%)50 Qa lot 28850; égpep @B pt af |, 2-
b] pyri di n-5-one. 1HNMR 8600 MHz, CDCl3) d 8.98 (d,

Stepd: | H); TB(Isberrdutyl(fimettg Dsilyllogy fethed)):3-chl@e-5 HebengoH), 3]skl @@ptal 1,2-
(s, |BHpyridin-Seane(agd 3-chigyo-7-12-Hlger(-butyl(difpethyl)sByll¢x fethol)-3-chloro-5H-
7.22 0 clohepya] 1 idin-58n®@8 (s 3H): 1 55 (s,

& I 4 ih-5- -
i Sk L 50 SR R

alc'd for 8 HJ ; :

°h1°f°"7'.f2'113§‘.f@<YFﬁ%}4)-%Eﬁz&wl‘} ‘E%P?HI’Z‘@PY}@“'ASI 7 g4 ngnofwsrlissolved
in 30 mL)N.BISdBﬁ&/hyHSﬂﬁaﬁﬁdb[ﬁlnfjﬂﬁsz%RRB 8,6.0 ﬁﬁﬁalmlraa& irlecf oy gt 'Tat) ennol) were

Q.75 nm/mn). 7- S)-l - -3z (l-nmetayl -1, |
waded seqepT3fi epemste St o HO LY Ehiidich oo el migoact
(0.82 g, 125mmpele and TIHB SAVID.4ingl 310RMBo) svee addddcand the reaction was stirred an additional 2
hours. Th%'nl;jf(t]a%:?\)fafsldilﬁwfgvﬁ% Vzgttepéﬂd] sétﬁfa@éd’aq&éony !\rﬁﬂnonium chloride and extracted three

) _H-Pyrazo -4-yl)-5Hbenzo[

times with ethyl acetate. The combined organics were washed five times with brine, dried over
magnesium sulfate and concentrated in vacuo. The resulting crude material was dissolved in 30 mL

dichloromethane. MnO, (4.0 g, 46.5 mmol) was added and the reaction was stirred overnight at room
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4,5] cycl ohepta[l,2- b]pyridin-5-one. tR: 21.5 mn
(anal ytical chiral HPLC, AS colum, 0.46 cmx 25 cm
waase7@moteasol / hept ane, isochratic, flow rate = BCTAS2006/024256

m./ mn). Exanple 22
7-(2-{[tert-butyl (di methyl)silyl]oxy}ethyl)-3-(l-nethy
temperathre| Tﬂé‘r&\éftﬁ‘xﬁ @iurrﬁ wﬁé ?il'te';’é_ci' tﬁ%ﬁﬁlﬁ%?l g]of é/e‘f’ Ylﬁﬁ(ﬁ&uﬁor?lpetga% Gopcentrated

[ I N-9o-0ne
in vacuo G{mil ggr Iﬁﬁ‘} %ﬁhrm@og%ydgbcq,\pﬂﬁ% ethyl acetate/hexanes) to afford the title

compounds §2 thixtues. TTh bdnydobuilis Rk 3ebA el YalrQ XY dhed by, b
acetate/h&ahé)sgo 5H benzgfﬂi 5]Scycl ohept al Ia1 2-%yri dléé)w}gﬁy (Slhcfl p-10% ethyl
023 nmol ), Pdd 2(PPh3)2 (2 ng, 0.002 nmol),

7-(1- {[teg%nm(ﬁynetm)@mmﬁpﬁymétqhmmsﬁwenio{zBS]Zycﬂhh@ma{b QLI RAILS Yne. 'H

o Al SRR 8 RS T b I Ty 720

1H); 7.26{f 4 5o R} (q |Héb1 it (h 3EPGOAL (sh9 ik 007 e 8H); Fub1 (¢, Bgassed
7-(2- {[te;d—lbﬂﬁyliﬂﬁle&@l)ﬁl ?}6M§3Qﬂgﬁg5§%gngotkf ]@d%%&';\&'/\g{ ‘ﬁ’gzjlfyntdglas ~one.

NMR (605 % 39%(3?) 6§ ver nl T uti on

eH{Wgtlﬁ (e 17 58ridd. BH); Y3 (A 1HDA7.29-
7.27 (m, ZH')eB 8freg2id)s R.A6(tS2HDf @Be(s, B aRed (sa61d i n vacuo, and
purified via flash chromat ography (silica, 20-100%

Step5: et hyl7-(ad geabed enamesilyl]ox 8. B 6]99%
LRNB_(%_@,mcseaalhemmg@nnw %ﬁgﬁ%& ) tlh&)“yﬁg ?gﬂ

f ou n téﬁ@ube fitt %wr{&g) @ﬂelil %XYPS qharged with 7-(1-{[tert-
butyl(dlmpﬂprﬁ'l]aHOX}L}qthle }ﬁﬁlbkokﬁi‘hb@{zdﬁmwtdhé{hﬂmn&ﬂﬂynam 5-one (50 mg, 0.13

1), PAGIRPPIEH (9
o, ALV OO IO Bl 5o o
pyrazole Htgy? -3% Bjmo, %d)socg}qn 5@;}19@564(‘49}@@ B&h}gp)i)a'[‘he]tul%-was evacuated and
backfilledZ@fHoatgdntthRe B & 1( Qi Ok
at 100°C Qi f te eltnr ahu rsean 1 Teft3 %ﬁ% amc%géndlsaﬁ?n ture gens stirred
C(ng@% The sqlptiop’ etbf/l@f%tawsyedwa@ m@@ad el ired over
magnesiumlyelfate, conpestrangisy S&dub raﬁdi pﬁkﬁﬁdd@@emlisﬁ aRShab ﬁ1yf(9[10a1 20- 100% ethyl

acetate/he;aﬁllé%) eto gn%d Ett%qcfl% 88 V\ﬁx%uﬁf? 1&'%&%&?0&@@ r698j:§fc,:?e(tg a}I—Qy %g8 (d, 1H);
8.19 (d, 1i{ad 98¢ elai)owr<s nEDEE) (e 1901 7.56 €, 1H); I7Be (& dHR M2 (d, lH) 5.01 (g,
1H); 3.97 GOBER {4438, 8] THMRAS: (. fél(;smt e 90 d#fé ﬁtﬂﬁ%%@% PRag e,

ér gradi

% acetoni tri
(C%H”Nﬁfévﬁl\&%{%d' %‘@t% foundidderddi fier) afforded the title
_ orrpound 1H NVR (600 MHz, CDCAI3) d 9.01 (d, IH); 8.58
Step 6: [_q)lR) ghlcgm(ygthy]ﬂ ¢ l-n';etng-l(igpyrazbk} yIi-581bef[4, 5 ke clohepta[ 1,2~
Yefin- |5~rq)11e ang Ts[g1 -hyﬂfQ)xyethleS-(( thethyH)H- p)?i‘aﬁ)él—4(ylb, SH-
| H) QMM_@MA&_—@E\ —3.03 (1

Hy dr DIy [pF m;qmlrmaﬁyl)@@}l]d% ;M)%i 1BV APl 6 b S
benzo[4, S%QCI%J&C%B?g]py%%é 8§ #jd’?&)%gjz HWOD wasgiigcggi%l 2 EXL%%E

tetrahydrofuyans Fetipbnty tumdnobibavtdontie [t Birml. 3f &bPlyin TeEt ®14PRBol) was added and the

mixture wﬁs@ﬂf}'@(gér&ro}go;ﬁ Heﬁatuge‘iobe%%%[ Hlegfa&)%l? BFFéB]PE:?El |w1t§ ethyl acetate and brine
and washeg) ifh brige tivies @hpeorg@wﬂ@yeg wadid avaohgnegiem dilfaeotiveel dod 4

concentratéﬂ-m@Ecdoepﬁrﬁﬁytﬂi'n%é{%@e?sejﬂgs %-ng:l%@%n% ac?tomtr%vt%/ gipdient, 0.05%

wifl J}P f) l'ine N-o
Ti uoroacgt&lﬁg odifier) afforded the title compound. The two enantiomers were separated via

preparative chiral HPLC (AS column, 18% ethanol/heptane isocratic). Absolute stereochemistry was
determined via formation of the Mosher’s esters.

7-[(1R)-1-hydroxyethyl]-3-(1-methyl-1H- -pyrazol-4-yl)-5H-benzo[4,5]cyclohepta[1,2- -blpyridin-5-one.
'"H NMR (600 MHz, CDCly) 6 8.98 (d, 1H); 8.55 (d, 1H); 8.24 (d, 1H); 7.89 (d, 1H); 7.80 (s, 1H); 7.74
(dd, 1H); 7.58 (d, 1H); 7.34 (d, 1H); 7.22 (d, 1H); 5.06 (9, 1H); 3.98 (s, 3H); 1.55 (s, 3H). Hydroxyl
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solution, 0.45 mml) was added foll owed by osm um

tetroxide (0.24 nL of a 4% w w aqueous sol ution, 0.037
waonwi7jo022ke resulting mxture was stirred at r®BOMUS2006/024256

tenperature for 3 hours at which tinme it was quenched

via the addition of a 10% w w aqueous sodi um

proton wal h&%ﬁé&@ﬁ%@q‘s Whbel cabd firt(b ﬁ;ﬁl X ‘&?g}&ﬁ%”}s ?Sunﬁ??l Tr: 18.9

iﬁﬁ 1 was extracted w
min (an léacf itHed Sogalmes0: 6@%)(@5 F@dl&%ethanwmﬁ,umchratm flow rate =
0.75 mL&unihf ate, filtered, concentrated in vacuo, and purified

R B MR Rl
NMR and 6 8Y19kita m@DEAI}H(IR)8 ABrokgthyll ) -(1-Mheth§l- (7l pyrhdd) A-yB)- 2

benzo[4, %gl&ﬂé}yta[l@_@]@yéﬂg—g- kny)gk ?l]_f 1911113(d %a.}ytl?%l d;hu?lifém(cg A§6}_%_laja 0.46 cm x
25 em, 1?‘?q)etha11@16\ebt%}q ispehartisridowwates= )33 mbbsier. ved. LRVB ( APCI)

calc'd for (C16H|3CINCB) [ MtH +, 302. 1; found 302. 1.
Example2anpl e 25 7- (1, 2- d|hydroxyethyl)-S-(I-nethyl-I

H pyrazol - 4- yl)¥5 H benzo[ 4, 5] cycl ohept af

b] pyri di n-5-oneN Cbnpound 50) A test tube fltted with

3-chloro-7-(I,
4, 5]cyc|oheptaﬂ
| -methyl -4-(4,4 5 & , 3, 2-
dioxaborolan 2 yI) H s 12 ng, O. O60nnDI)
2( dpa) & 00 pl ), (1Bu3)PBF4 ( 1 ny,
7-2- {[feff bG‘E)fé(d’rW?é‘D’)‘)SlzB)ﬂbxb}@ﬂ%)érﬁl nmerﬂpxhdﬁrpyeazpm k)5 Hehe@S84, fiapdidhepta[ 1,2-
blpyridingysone, (Gmpound 4dY ac uat

ted and bhackfilled with argon three

A test tuliel fiTRRS w1tﬁu|téﬂ6n@@ﬁ@ﬁ sadcalMed (& Qf(b){ [tg\ﬁ%u g&tﬁgth?gglyggfy }ethyl)-3-

SR TUURT TR G I
mmol), laneehsatcle(nmi Fretramethyl+163, Baidx SR - ylmgq,yvmzmb (hrlhgl@ 064 Hﬁnol) and

sodium c Pr?aga'r Y élllgag ?E% %g@}%ll)d{' eov\v/aes%&j;gg(ncg Li)ﬁf}%]'[l]fx{l g&ggliggn three times.

Fully degﬁ@g@ﬁ@@ans K4S eLHPRCddedanfl0ns mxetrowad stire@ ANVIR0T overnight. The solution.
was dilut€ ‘@ﬁ‘lh &M l.acdatd %ﬁé'd'vmh%é? Qgtﬁnjlr& %ﬁﬁ% &Néﬁ?ura Sylfate 3on&entrated

ford he t|t e conpoun
in vacuo gn%@urt Jd: v}al'% @I@Bat?@aphy }q’lhca82(2 ];00(7¢g5ethyl Wetatﬁ/h@@ne(sﬁto afford the title
compoundl. )RMS (SRCI) 8alc’H Ithri(CAHY 53(6231) [MHH] + 4483, fofhd dabl); 7. 38
(d, TH; 7.24 (d, IH); I'H); 3.99 (s, 3H);
Example 3387 (dd, IH); 3.72 (d, IFD LRNB (APClI) calc'd for
(C20H18N3(3) [ MrHI+, 348.1; found 348.1. Exanple 26
3-chl or o- 5- oxo- benzor 4, 51cycl ohept aFL2- Z?1 pyri di ne-
7-carbaldehydq(S-mhIoro-?-( 1, 2-di hydroxyet hyl ) -5
H benzo[ 4, 5] cy& oh ]pyrldln orpne (60 ny,
0.20 mmol ) was di sSaky ' S oft et r ahydr of ur an
. . ' ' e (51 ng, 0.24 mol)
was added and the reac g irred at room
tenperature for 1 hotlr. \The f eaCtion was then dil uted
7-(2-hydrokylethyyest @ Fmang- 1ﬂxﬁy&@6t4agh)w&n%[lecya S&bafS- L]Em n-5-one
(Compoutd 48s. The conbi ned organi cs were dried over gnesi um
and purified

7-(2- {[ter? H‘htylﬁlglgwyfeﬂé’g S%taflggﬁgm by flg gl}'rgi%aé‘lcyl{?5H benzo[4,5]cyclohepta[1,2-

b]pyridin-5-one (5 mg, 0.011 mmol) was dissolved in 0.5 mL of tetrahydrofuran. Tetrabutylammonium
fluoride (0.013 mL of 1.0M in THF, 0.013 mmol) was added and the mixture was stirred at room

temperature for 1 hour. The reaction was diluted with ethyl acetate and brine and washed with brine

9 ng, 0.03 mml),

twice. The organic layer was dried over magnesium sulfate, filtered and concentrated in vacuo.

Purification via reverse phase HPLC (10-70% acetonitrile/water gradient, 0.05% trifluoroacetic acid
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100% et hyl acetate/ hexanes) to afford the title

conpound. 1H NWR (600 WMHz, CDC 3) d 10.15 (s, IH);
we.28B/002k581 H); 8.73 (d, IH); 8.54 (d, IH); 8.28Cta82006/024256

IH; 7.75 (d, IH); 7.47 (d, IH); 7.31 (d, IH. Exanple

27 3-chloro-7-(l-hydroxypropyl)-5

modiie 4 AEREARARABLANER Bt ST\ SRTIEN PO s 16
1H); 7.92 {5, &% B3I € WY E-50 264, A); TP 6E8IHNTH3Y (dwH): A4 §bl1HE3.90rfs, 3H); 3.96

(t, 2H); 3163 @2H) Aty dehx§ 1Bt Rk R iBservel e LRISUiAPO MR ﬁgg&zgﬂ 9\936 )
[h$ﬁﬂ+r¥ﬁglgﬁ%$$ ature and et hyl magnesi um chlori de i 4 nt’
0 ? FHE, 0. 093 nmol ) was added. The reaction
was stirred at roomtenperature for 1.5 hours at which
Example i nt it was quenched via the addition of saturated
aqueous ammoni um chl ori de Mt ure was extracted
nbi ned organic
i sulfate, filtered,
concentrated in vaguo,/ ied via flash
chr omat ogr aphy (5- 6R%% acgt at e/ hexanes) to afford
3-ch10rot{|? t—cil J (hg yymlin- r)le d 'g d’

3—chloro(7d\;in3jl—|5|)‘{5-bIﬁzo@?,’SIi:yhé%}’la.[719,27-b]%%’icﬁﬁi5-o’hé'%914, ? 3(1'1{1|_|)no fﬂF\s);dissolved in 4
S . 1.89-1,. m 0 -
ol o o g P mt e

solution,%_n]_mol}zwquﬂ@l f2Bowed by osmium tetroxide (0.24 mL of a 4% w/w aqueous solution,

0.037 mrhol. (@ altin atYoorn 1 D ich time i

H(-)lEJ rhéa g%llﬂ?rzlgﬁfgfxl)ﬂ?éé ﬁgigi#ze%l) f%’oé[im éé)%%%%dé% toa F lhf)lér_s at which time it was
quenche%]llpi}piaaqhﬂgrgo é‘n]é)%( Wg@ﬂg sggtjym thiosulfate solution and stirred for 10 minutes.
The mixthre] vids ext}acted Ryrety fichyd dvo Sindel. THE EéMbindd oreanics were dried over

H zpl -4-yl)-5H henzo[ 4, 5] cycl ohepta[ T, 2- -
magnesif YRR erst onkentb il Gl e s copaent e, 20-
100% etlph adeatertmhiands)ad affad theSodicommpduydr HAMR 1600 Hef CIBOZHS 8.80 (d, 1H);

s | o). | ' \ , the L Qn _ :

w40 o SOPBSLEL 907G N RRAIER 2O 1, S8 UBR BBy 2
1H); 3.7q ¢ld, 14D, Hylray! prietsiny wiagesnopehderdeda hBMSHAPCSaatcl dofor (@&H,:CINO;)
[M-+H]+Sobnf @ehddvzaddi tional 3 hours. The reaction was then

poured into am xture of ethyl acetate and saturated
Example@gueous ammoni um chl ori de. The aqueous | ayer was

extracted twiceyw th ethyl acetate. The conbi ned

organi cs were dryed over magnesiumsulfate, filtered,

concentrated igy vagcuo, and purifigg via reverse phase

HPLC (10-100% agetionitril €dwater gradi gy, 0.05%

trifluoroacetic acig_andi ord the title

compound. 1H NWR (600 d 9.05 (d, IH); 8.73

(s, IH); 8.21 (d, I'N; ( ; 7.85 (s, IH;

7.73 (dd, IH); 7.65 , H) 51 (d, IH); 7.34 (d,
7-(1,2-dihyid}yxyéth 1Y 3{ Dimedhkd-1 -y R 301 (4Sy1)-Sirlbenz3f42 - in-5-

(C}gn}pcgahﬂ?g}fgl\/s (Z%’CI ;b e e Tor (&is%%ﬁwtzmé'@fns one

2. 46. 2. |
Attty e aih 55000 G g TR S IgA-T(1.2-Gibydrosyethy) S
benzo[4, Heysjoheptaill 2 b pylridinBiHotxeaznd, 4.05 henat), oheptyall4,2;5,5-tetramethyl-1,3,2-
dioxaborRY 51 V52,8028 12 me, 0.060mmol), Pdy(dba); (1 me, 0.001 mmol), (tBus)PBE, (1 mg,

0.003 mmol) and potassium fluoride (6 mg, 0.098 mmol). The tube was evacuated and backfilled with

FOXYQLL
G

argon three times. Fully degassed DMF (0.9mL) was added and the reaction was heated in a microwave at
180°C for 30 min. The reaction was poured into an ethyl acetate/brine mixture and washed twice with
brine. The organic layer was dried over magnesium sulfate, filtered, concentrated in vacuo, and purified

via reverse phase HPLC (10-70% acetonitrile/water gradient, 0.05% trifluoroacetic acid modifier) to
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(Compound 52) 7-[(1S)-1-hydroxyethyl]-3-(l-nmethyl-

H pyrazol -4-yl)-5H benzo[ 4, 5] cycl ohepta[ |, 2-
woppyrooztss- 5- one (7 ng, 0.02 mmol ) was di ssol vedTius2@dai24256

of tetrahydrofuran. Sodi um hydride (10 ng of 60%

di spersion in oil) mas added and the reaction was

afford th6 tiilé &o@fq;oaﬁd 'PRVH @OPEf1R] R d’f) 8,08 (‘ﬂ H3. 58'Y'3t1|ﬁ§| g, b??' f9; 7.01 s,

‘eact’on

160 7.8 5 e 473 SR AT ol BD: TG 6 BOGHAMER: 2900 31D 3.57
(dd, IH)pbix @dIH)NLRMS (APE ke’ dabr @LJMIN.65¢kake:, angl 1 Sl akqd
agueous anmoni um chl ori de. The aqueous Tayer was
Examplee6t racted twice with ethyl acetate. The conbi ned
organi cs were dried over magnesium sulfate, filtered,

3-chloroGaiR6 SNt Hek (415 TcPel MREMPL2 BBl 1-bdrBlacyi, @ " €ver se phase
I e/ wate ent, 0.05%

HPLC cetonit
umu%ﬁﬁh%wy}W@M@w%mmmwmeMg
0.20 mmolp wpodissdlved i INMRL a6 ctrhiNB falah andopd ﬁln%ter Sodium perlodate (51 mg, 0.24

mmol) WZS a[dﬁéd ar%l iﬂeg?écﬁé?{%g s@l%ra%fltg OSQItB ;;:;n?r{)gl%ah esfoa h gttg%i;ﬁcho%gas( then

diluted thb magyxr and extracted with ethyl acetate three times. The combined organics were dried over

rlnagnes1‘1§1]1 £u2fal@g3[:;%md0£dﬂgc§m9?é@ l’?‘?;?p(g Qﬁ\.}? E)I" ?&qulx Y’lla&l C%Potn%Lography (silica, 10-
00% et %% %nas()i fford the title compound R (600 MHz CDCl) 6 10.15 (s, 1H);

8.85 (d, 1IBHChT0MOHTY); R84 (camHEJs)elo@JrlH@wzm[(d 13hcy el @hﬁ@t abh (c?'lﬁg]
pyridin-5-one (60 ng, 0.21 mmol) was suspendéd in

Example2f of nethanol. tert-Butyl piperazine-1-carboxylate
(98 ng, 0.53 nmmol ) was added and the reaction was

3-chloro-¢Bhelloxdyeropalfi-5 HXbeh 4 &CMM&&&H@@M RRUE LhHg Mo xture
ur| 1ed directly via

d
3- chloro-;ﬂ%%o ﬁﬁ %(ﬁ:r?zg)%ﬁwfogﬁq}ﬁ[\{ %C DY A 5 eqa%de%xd@t(%& Bg, emgl) was
dissolvedtig4 g fof hat ¢¢i®rbm¢th:&1ec’ﬂ’(€[mhhﬁd1 wﬂd’&oblk@tc(r@@rﬂ tdfipranfeb b d3)

ethylmagﬁjes%nyc?ﬂog-ﬂe §J (H)7 In}]-]g; @O in ('lJéﬁD 1) p§3 éé"af aﬂ)eil rqflc%%l was stirred

at room te(néggratqrﬁor 1 hgg's 3t wigck pgintdtyyas qzerﬂiﬁed Ba ﬂnaddcht,lonZ:Iﬂ)satuﬁteﬁ 3queous
annnomuﬁld:ﬂlonhé‘DI"he grn)@&}e wlextdakia th%ee‘H’neE Witﬂ %Q:gﬁmlné@é k‘ﬁ&f?éﬁhed organic

1 P? dky I ox rof on was not observe
ayers wefe dried Qver ma giﬁggttf, @f:)i c[omqq}rq.ted wpacup; ar[d(mmﬁed via flash
chromatogh@ghy25-BA%repiybac3tafe/He@ddes)ab bﬁfd)rd the title compound. "H NMR (600 MHz,

I OXy7:21 Y,
— “‘8{’3“ A O3 T o1 (T o APy 380727 @, 1
4.79 (t, II@} 9? {sglith)y 1 $9y ﬂiémhgﬂ) V51 reBiie LRBS (APanizai\d fai @SnHlsClNOz)
[M+H]+, 86eonpsapdo®p) tert-Butyl 4-[2-(3-chloro-5-0x0-5
H benzo[ 4, 5] cycl ohepta[l, 2-b] pyridin-7-yl)-2-hydroxyet
Ekmnmeﬁyl]plpera2|ne- 1- carboxylate (65 ng, 0.138 mmmol ),
| - met hyl - 4- (4, 1@%@5 tetranet hyl -1, 3, 2-di oxabor ol an- 2-y

[)-1 Hpyrazole ( , 0.28 nmol), Pd2(dba)3 (6 ny,

0. 007 mol ), (t PBF4 (4 ng, 0.0 mmol ), and

pot assi um f | uorige 6. 46 mmoE) were conbined in
a seal ed tube which e backfilled with
argon three tines. S (1.5 n) was
added. The tube was gl acg bath at 115C and
stirred for 19 hours. ' m xture was poured

7-[(1R)-1 -y thy B M RN AL S Yol 2§1)-5H-benzo[4,5]cyclobeptal 1 2-blpyridin-3-one
(Compound 51)

7-[(1R)-1-hydroxyethyl] -3~(1-methyl-1H-pyrazol-4-yl)-5H-benzo[4,5] cyclohepta[1,2-b]pyridin-5-one (7
mg, 0.02 mmol) was dissolved in 1 mL of tetrahydrofuran. Sodium hydride (10 mg of 60% dispersion in

oil) was added and the reaction was stirred at room temperature for 2 hours. Methyl iodide (26 uL, 0.42

mmol) was added and the reaction was stirred an additional 3 hours. The reaction was then poured into a
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m xture and extracted with ethyl acetate. Conbined
organics were dried over magnesium sulfate, filtered,
woanaar2sat ed i n vacuo, and purified via rever BEeTiSa®6/024256
HPLC (10-42% acetonitrile/water gradient, 0.05%
trifluoroacetic acid nodifi er) to afford the title

mixture ¢ @@P&@Qte aﬁ%%%ec( %%sgous .?rrgxlon um é%ci_b%e @lge()ﬁs la)}_eggbwas extracted
twice w1tg\ ei;bgl z-(cs@te The)combingdorganics wire dr7ed3ﬂe1(rdagntsh-1)m sulfag3filteted,

concentrzltéd) in vAeudPanl Purifidd)via 1%ve9 Gpﬁﬁse G (18- 16@% Jcen %nlélfglwaﬂ&l) %’f\adwnt 0.05%

tnﬂuoroacet%c agé sr%‘?’(\}ég)q to Efl-fé}ﬁ_l‘})é tl'(e A}tﬂelcy B%Hné}_%i l‘ﬂg% (%(?92 ﬁg,@@,@g))ﬁ 9.05 (d, 1H);
8.73 (s, 1SR, BD67.94 (sf lﬂlmﬁssaseslﬂ) TER @AM E); 325 (d, 1H); 7 51 ﬁd 1H); 7.34 (d,

1H); 4.47 F{qé iH)hXH 3‘1@2 B’éﬁe%@é %E‘f 5. é}“ﬁﬂ%ﬂ% @%qé} ?alcza & N0,

[M+H]+ 3¢ %Pllfeﬁi‘? 8- one (Conpound 54) tert-butyl
4-{2- hydroxy-2-[3- (I -nmethyl-I

Example B@ pyr azol - 4- yl ) - 5- oxo- 5H benzo[ 4, 5] cycl ohept a[ | , 2-
b] pyridin- 7-yl] e\ hyl } pi perazi ne-| - carboxyl ate (30 ny,
0.058 mml ) was dNssolved in 0.5 nL g

adi ent : 'c aC|d nodi fier) to
7-{(15)-1 gefhopppis- fh—m¢tbylc1eshmm4a@ ftfhbenfé{ASMblbhepﬂdﬂ Nwﬁyﬁﬁm -one
(Compound £52) cp3op) d 9.11 (d_IH): 8 67 (d

7-[(1S)- 1—}@%0};}%&@@ 3(@+métl§')—«lli&i)y9a§oﬁ-g §1) E?—benzi_%[ﬁ gﬂg&%% E%Q)Z {)]Ipelmgn -5-one (7
mg, 0.02 l? v%% dlsgq_bed 1r31 g}@ of egr,gh)(qqﬁ)fu@pi) Sodpmtgdhde| @ (g of 94 dispersion in
oil) was a@ded4n@ tHd Gealthan vedslstirrddy:a E&%rytlem uﬂi’fbﬁﬁhq%s&s%l? i&ﬁfdﬁ}(m}L 0.42
o) wig SRR ARS e KM el s bty e mactimnespipeied imo
mixture ofgthyteeqiait end)saturaged agueoheammaceuthichlatidey TRELREIR Myer \SﬂJ etxtracted
twice w1t}péth§§ Ta@étﬁ? g%?ﬁ%éﬁ 1ﬁé&§:§%ﬁ{cs ec{n%q Bved mlagnelmﬁglgsglgﬂ&gﬁ

concentratfd ipyacyo, apg pyrified; wip spverse phqsg}ﬂ’hﬂylo -109&4 :e:ptgmyldblywlateaglddlent 0.05%
trifluoroad¥iRt gm mbalﬁs@ tchftd/the Bl BEIBAO CY KR QN TGRS ARL hﬂ{&ﬁ!ed YIAR)-1-

five substituents
methoxyeﬁlgﬁ il}ﬁ lyrpagﬁglnﬁél& Sﬁbeg@[‘éélcgaolxepta%a%]pyrrdlmé -one.
3%el ect ed fr om hydr ogen, C _6al kyI C2 -6 al kenyl, OH,
Example l% al k -OQaryl, S(OmRa,
tert-butyl 4—&—8;?&@@- C%PTS -bem%lé é;czmml z-bhw‘ddlmym hydr@q@tﬂ;yl]plperazme-
L-carboxylafe o~ ot keny+—ane—aryl optional |y substituted wth
one 3—ohlf)nov760ﬁﬂab&tyﬂ5Haﬁhfo[4 SRoNoIRPRAII-51gGMin-5-one (60 mg, 0.21

mmol) wab MS&%QQ%QQ AL 3F ano tert—gutyﬁplperazme—l -carboxylate (98 mg, 0.53 mmol)

was added and the reaction was heated to reflux for 8 hours. The resulting mixture was concentrated in

vacuo and purified directly via flash chromatography (15-100% ethyl acetate/hexanes) to afford the title
compound. "H NMR (600 MHz, CDCl;) 6 9.79 (d, 1H); 8.49 (d, 1H); 8.22 (d, 1H); 7.77 (dd, 1H); 7.60
(d, 1H); 7.31 (d, 1H); 7.25 (d, 1H); 4.91 (dd, 1H); 3.50-3.45 (m, 4H); 2.72 (broad s, 2H); 2.63 (dd, 1H);
2.50 (dd, 1H); 2.44 (broad s, 2H); 1.46 (s, 9H). Hydroxyl proton was not observed. LRMS (APCI) calc’d
for (CysHpeCIN;Oy4) [M+H]+, 470.2; found 470.2.
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R i ndependently is: (C=0) a GbC -G o alkyl, (COa
Qbaryl, C2-C10 al kenyl, C2-Cl10 al kynyl, (C=0 a(o
waeb@roozaggl yl , CO2H, halo, CN, OH bG -Co PCT/US2006/024256

perfluoroal kyl, Ca (CCODNR ORI, S(OmRa,

S(O2NRIOR 1, OS(=0O) Ra, oxo, CHO (N=OR1OR1 1, or
Example36-0) a0bC3- Cg cycl oal kyl, said alkyl, aryl, alkenyl,

al kynyl , heterocyclyl, and cycl oal kyl thio Iy

substltuteq with one, two or three subs

sel ected fnom R9; R9 is independ

en e:t ed from
(C=0) aQy’C )Cge/:r\y uor oal kyl , oxo,
OH, hal o, &)/3) al kynyl, (C=0a
O ( C3- C6) cycl opls }alk al kyl enearyl
(C=O a(C()-a6)al} « erocyclyl, (C=0Oa

Ob(Q -C6) al kyl'® C(O)Ra, (Co-

Co6) al kyl ene- COZNa )
tert-butyl 2-[3- e pyFa6l- > bipyridi
mm%@%@ﬂa it T

oo SRR SRR T, B TS e
1-carboxy{ate @erng, 0GB IymaDIN] -n@{HgEO G5 Gget?dnkaytlyl 1 G?QﬁiloﬁB&oMﬁ-a@l)le-

pyrazole ﬁlr% ang nBé Bd, ﬁ{b@ d‘ﬂ%é@@i%}’ @e %%g {5’814 minol), and

potassmnt rxpg, . (gq_r@ Diee cerploinsAcih pisealdd tul@ whiel wasleyacantgdl and
backfilled@itiCdr@orbihieR fiytes. Fally §ob@ ss@ci YY1 5 ARk gg&é ’M}e tutigivag%laced in an
, |

lLoa C=0).NRb
oil bath af: yl% (g %rr%fréd é? }%Ea\ﬁ%fl“ G R 109 PUXtYreREA ppureingp ag| e@hgqetategmne
mixture agcpcxtmniatﬂ Wwith sthilsicethtet @anbiiet brfRs whid@ried ovep fn@§ne51um sulfate, filtered,

' d fr
concentrageﬁk?rz L&c}hg R4 Bur e ; v\n%faﬁg YersS pgan: 5%&&{5? g}%ﬁfe&wltﬁ#é\yatfgrgéadwnt 0.05%
trifluoroaggtic g6if ey tﬁ@r)ﬁ@ pliforéh thetitle cynaoued. OH NVIR Y60 MHA &10eT1) Gyodogd, 1H);

8.55 (d, 1M;18m37d 71}{597@?(@81 7 886Nl P96 ?dﬁdlﬁ)o%B r(‘(?llhé 734 (@, 15D; 7.23 (d,

15495 {00, D4ER: whla o5 brm eyt ass b (N 40X Sy roton vas

not observedNDRYS (APODYcalet CHEIG,ALIEDE OENDL S5 188t FaRes 16);.
substituted with one, two or three substituents
Example B¢l ected fromR9 ; Ra is independently selected from
(G -Co)al kyl, \(C2 Co6) al kenyl , (C3-C6)cycl oal kyl, aryl,
(Cl C6 ) al k)ql enearyl , heter ocycl yl

CG) aI kyl enehet er | ; 3 e ) cycl oal kyl ,

(C=0 QOCi -C6 al kyI (4 | kyl or S(O)2Ra. 2. A

conmpound sel ect ed YT oN
7-(1-hydrBey Phgipathzin 4 wiethyl)-Stt-bana alfpy2d o1 e BeRb AL 4. 3 2 g
blpyridin-5 Hn® i€ompoual lsw)l - 3- phenyl - Dl}‘fﬁygenzo 5] cycl [o’h]C llg‘% t ’Q

tert-butyl %J{ F{Ag&rgxde i% 18%% elﬁizwrizg}ﬁl IXB]S %xopﬂé Heiﬂzo[g Sicyclohepta[1,2-b]pyridin-
7T-yl]ethyl lpipsearinsf l4caBiosylate @3 0emg, A 458 2ol p yab dissdivbd aN@S5 mL of dichloromethane.

Tnﬂuroacgticaamdr@? p:ﬂ} moﬁ W'a?z?daé&) gn‘él tPllst reXc%log I'ngg) stm[ed af room temperature for 8
hours. The resu){tlng mixture was concentrated in vacuo and directly purified via reverse phase HPLC (10-

100% acetonitrile/water gradient, 0.05% trifluoroacetic acid modifier) to afford the title compound as the
TFA salt. "H NMR (600 MHz, CD;0D) 6 9.11 (d, 1H); 8.67 (d, 1H); 8.31 (d, 1H); 8.25 (s, 1H); 8.05 (d,
1H); 7.83 (dd, 1H); 7.75 (d, 1H); 7.39 (d, 1H); 7.32 (d, 1H); 5.12 (dd, 1H); 3.97 (s, 3H); 3.39-3.34 (m,
4H); 3.18-3.16 (m, 4H); 3.04-2.96 (m, 2H). Hydroxyl and amine protons were not observed. LRMS
(APCI) calc’d for (CpHpoN5O,) [M+H]+, 416.2; found 416.2.
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2- hydr oxy- N- ( 5- oxo- 3- phenyl - 5H benzo[ 4, 5] cycl ohepta[ |,
2- b] pyridin-7-yl)propanam de;

wOoRknEtoaydss 5- oxo- 3- phenyl - 5H benzol[ 4, 5] cycl ohepParius2006/024256
b] pyri di ne- 7- car boxami de;
7-isobutyl - 3-phenyl - 5H benzo[ 4, 5] cycl ohepta[l, 2-

WHAT ISJQIMHDS5- One;

N- ( 5- oxo- 3- phenyl - 5H benzo[ 4, 5] cycl ohepta[ | , 2- Z7] pyri d
i n-7-yl) met hanesul f onam de;
N- [ 5-1ox0- 3A c8mpdung By FormBiki:benzo[ 4, 5] cycl ohepta[ |, 2-b] p
yridin-7-yl]nmethanesul fonam de; 7-am no-3-(1-nethyl -]
H pyrazol - 4-yl) - 5Hbenzo[ 4, 5] cycl o ta[l, 2-
] pyri di n- 5- one; 7(|sopropQ - (I - et hyl -1
H pyrazol -4-yl)-5 epta[l,2-
b] pyri di n-5-one; N-[TgT =
N-net hyl -N -[ 3- (I - net oI 4y|) 50x05
Hbenzo[ 4, 5] cycl ohept afp| yridi n- 7-y| ] sul fam de;
N-[(25)-1, 4-di oxan- 2-yl rrethyl] N- et hyl -
-[3-(l-nmethyl -1 H pyrazol -4-yl)-5-0x0-5 Hbenzo[
4, 5] cycl ohept a[ 1 2- b] pyridin-7- yI] suI fam de;

orapharllhlé({e{lnc%Hg &gﬁn?ls s t_oa)s(t reé ﬁ%@%%{ ef':eybl E)ﬁeé:; aFFt hyl -1

alsmdepﬁﬂl ‘ihf dm 29711} sul f ami der acemi c; N- nmet hyl -

bis mdepeflcﬁn(& m?t(h)fh'
razol - 4-y[ ) - 5- oxo- 5H benzo[ 4, 5] cycl ohept a[ |,

mlsmde%ﬁ]ﬂﬁ Vi n 13ﬂr]2 N- (tetrahydrof uran-3-yl)sul fam de
N-methyl -[3-(l-nmethyl -1 H pyrazol-4-yl)- 50x05

((3rC eaec}g:ﬁ ot e caeeyy Gt REABLE s e ot neroeyeiy ronp

optlonally s[ugst(tlptechwtth yllle— to ﬁh*le pgbstauemts- ébck( lsl)bsﬁtuéh( @rdependently selected from RS;
H beRZ0{ didfea ¥ohahe él%b 1.2a1kbl eyl géeﬂyﬁoﬁ' 0.8 _galky1, -

oo 5, D DL Bl B SDsos st

alkyl, alkéil]ypaﬂdlaﬂyl Rptionkll g %ﬁh@gﬁ?gﬂf g&g?%gﬁbﬁ%%%ng ?&g Slﬁ)s&tluent independently

g.azol - 3-yl
Sele“"'df"f‘g’gn di n- 7-yl ] met hanesul f onam de;
N-[ 5- oxo- 3- (I, 3 thlazol 4 yI) 5

RS mdepelﬁhé)ﬂp if@ [(é:é} %I%I )ﬁ QR C2 P 3kppvl G2 Gl alkymyl,

n_ _
(C=0)20 %%P%(f -QQ als %&@% %Oa&fm[rﬂmoeqaegymaake@mml%ll S(O)mR2,

S(O)2NRB]R1)J!I®SU=U>)173 oxd> lors, moaeRubR b1 %m@i@)a@{é(ﬁfcg’ém(ﬁ
d aliol ERYLAZ0] - 4- Y1) - SH benzo[ 4, 5] cycl ohe Zr]pyridin
said alkyl, agy ljifﬁlg{, Al hetegreaghylgand cycloalkyl optionally substituted with one, two or

three subshleuéﬁis $dlected-fiosi R®L hyl am no) et hyl ] - |
H pyrazol - 4-yl } - 5- oxo0-5
9... . Hbenzol 4, 5&0 ycl oheptall, 2- Z?] pyri di n-7-
R is mdeg;en)iﬁxg{yﬁgﬁ@tg rewn §6F eOb(Cl C 10)alkyl Op(C1-C3)perfluoroalkyl, oxo, OH, halo,

CN, (Co-Q¥ofaBeeh; «ézmipﬁh«ghﬁncéeﬂéLOr%C%%%y@%L&yl' (C=0)10(Co-Ce)alkylene-
anyl, (C=0f, @é{g‘)o?@algy 9%‘1%(1{%{:]& b 1(C20ROp0-CalatkylereYRb)2, CO)RE, (Co-

Ce)alkyleden@® pR €$0)H, o(nt@rcrgjﬂkylene CO2H, C(O)N(Rb), S%O)mRa and S(O)>NR10R11,

t hyl sul fonyl am noj - 5- oxo-
said alkyl, Nik%@ﬂzag )&Srge %ﬂllﬁ’ﬁé é}fnql Serogye isioptippally substituted with one, two or
three substituents selected from Rb OH, (C1-Cg)alkoxy, halogen, CO2H, CN, O(C= 0)C1-Cg alkyl, oxo,

and N(Rb)»;
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yl } phenyl ) net hanesul f onam de; N-[3-(I|-cycl opentyl -
H pyrazol -4-yl)-5-0x0-5 H benzo[ 4, 5] cycl ohepta[l, 2-
wopmyrooziss- 7- yl j met hanesul f onam de; PCT/US2006/024256
N-{3-[1-(3,3-di nmet hyl -2-oxobutyl) -1
H pyrazol -4-yl ] -5-o0x0-5 H benzol[ 4, 5]cyc|ohepta[
R10 andiR1p yifel 1ﬁﬂe@en¥lentw| seletd hane sutd-ena R ]10 alkyl (C—O)OthC Cguciyfloalkyl
Yy

c-oobilit SRR Shicly ém[azz@p@fdpam abiCg0 sl
heterocybl]ypﬂa @s cycBalklyl, BOpR& R €C=0MNRbgli net hyl -

said alth_CBdg%lg?eng%/Wé?cmF?ﬁlﬁPﬁ,]_ané %{ﬁ?}ﬂgﬁ'q%)épll:&fllly substituted with one, two or

three subtifientd felented &pm RS, or
7-(5-methyl -1, I-d|0X|do |, 2,5-thiadiazolidin-2-yl)-3-(
10 Iigeth yl -1 FprrazoI 4- yI) 5 Hbenzol
RiVand R %’ryb_’q teliga frgaiber with the p}}&pgqm towhich ey are attached to form a monocyclic or

bicyclic Hetéréc%/cl@\ﬁﬂh@e'ﬁ Rexyhe lee)éél) 1‘3{%’] EAles l)fti?bnslgf Jog é n a%dltlon to the nitrogen,

nz o 4 5 cyclohe a
one or tw7o 1?01&1 ¢ H’Bi%@ 6‘} 52(111 monocychc or bicyclic heterocycle
optionallisyhatitard IvvltB-oyé Xwb bl- ﬂh&@&ﬁl{sﬂtu&]t.@éé[él:t@@ &Btad;, 2- Z>] pyridin
-5-one; N-nethyl - [3 (1 -methyl -

razol - 4-yl) -5-
R is mdPPeBé"“r‘?% ff‘ziecsqd)égﬂe} éﬂkﬁﬁ}ﬂl‘wl LoFppieiliC3-Gddyclonlkyl, aryl, (C1-
Coplkylins, abydeely0 e @A bR dfiycBrbd m dazol |, 2-
] pyri di n-3-yl net hyl ) am no] - 3- (I - mét hyl -
H pyrazol -4-yl)-5 Hbenzo[ 4, 5]cycl ohept a]
Rbis indpflepganily selecEeddimey: H, (C1-Cg)alkyl, aryl, -(Cg- C6)a1ky1enearyl heterocyclyl -(C1-

c6)a1ky13ne{1e{tér$c;@§i 'E(y,% Céfcgéﬁ%ﬂﬁ,z&*bié éiﬁ%f’ﬁ(‘z Q%/)Hl MR or S(O)oRa.

4 5]cyc|ohepta[ 1, 2 b]pyrldln 5- one;

N—neg$y| .Hpyrazol -4-yl)-5-0x0-5
H benzol 4, 5T&§xﬁh %%?g%%n - b]pyridin-7-yl]-N
(tetrahydro-2 Hryran-2-yl nmethyl)sul fam de

-phenyl¥= -veRt C Yr1di S
3-phenyl Bl & mdwwéﬁeggétlamg a/@yors?d?ﬁ"? J1- N -

5
T-ttyl 3y ?ﬁﬁwa%%%aw@ema SohpaE e[ 3. (1 Tty -
7-[(2,4- dmpyoxﬂ:eoiy{)énmo)3%&15@55%@@[11253[:}4%1&]5@&[@|2O$]§ﬁkﬁ:{ 5-ofe;

sul f onam de;

h
7- ammo- rtlenzotél % ﬁcid?l p}ge%?fé;ebllp}indw% O1€; 0 v0-5
2- hydrox mg—ﬁ&hgr};d{o’bl]—@hmﬂ aJchgléhepta] IPyblpghidin-7-yl)propanamide;

N-methylYs- M@S_eflt—fél@ﬁr (S)dg{/ F%Qperﬁé;rclohef ta[ blen%meﬂ-caxi])aoxanude
7*8°‘°“YE?1%BWB?§ begzelfel @ﬁ@hﬁrtﬂ[lﬂ-émﬂdw P& - 5- one;

N-(5- oon-pB&;rmeﬁaidms}cyélo QK-S RE8AZ 9l theRhGIIRBREAT | ~- P
T i T ALK

7-amino-b Ipwpethpli IFL- ﬁyryio)—ﬁ'{-;dl)l@h—b&ﬂb@ﬁl]‘@ﬂlbﬁ@ta[l 2-b]pyridin-5-one;
7-(isopropylamino)-3-( 1-methyl-lH—pyrazol—4-y1)—5H—benzo[4,5]cyclohepta[1,2—b]pyridin—5-one;
N—[(ZR)-l,4-dioxan-2-ylmethyl]—N—methyl-N'—[B—(1-methyl—1H—pyraz01—4-yl)-5-oxo-SH-
benzo[4,5]cyclohepta[ 1,2-b]pyridin-7-yl]sulfamide;
N—[(ZS)-l,4-dioxan~2-ylmethyl]—N—methyl-N'-[3-(l-methyl—1H—pyrazol-4-yl)-5-oxo—5H~
benzo[4,5]cyclohepta[1,2-b]pyridin-7-yl]sulfamide;
N-[1,4-dioxan-2-ylmethyl]-N-methyl-N'-[3-(1-methyl-1H -pyrazol-4-yl)-5-oxo-5H-
benzo[4,5]cyclohepta[ 1,2-b]pyridin-7-yl]sulfamide racemic;
N—methyl-N'—[3-(1-methyl-1H—pyrazol-4-yl)-5-0xo-5H-benzo[4,5]cyclohepta[1,2-b]pyridin—7-yl]—N—
(tetrahydrofuran-3-yl)sulfamide;
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N-[ 3- (cycl ohexyl am no) - 5- oxo- 5H benzo[ 4, 5] cycl ohept a[ |
, 2-"] pyridin-7-yl]nmethanesul f onam de;
wWORpE/0x38 3- (pyri di n-4-yl am no) - 5H benzo[ 4, 5] cyciraisesa24256
[1,2-Z7] pyridin-7-yl]nmethanesul f onam de;
N- (2, 4-di net hoxybenzyl ) - N- ( 5- oxo- 3- phenyl - 5H benzo[ 4, 5
N-methy]-8yGL TOFAZ Nl Q= Err | enesul.fonam. de;
e o phat BB s S K B PR
3 }-terf@q%w%-ﬁ-é eSS de;
N-methyNN{B-~(0@:t131-DH ol 1ps g ek A. 251 N5 v
AR S e A b il s R R L
({38} te%r%x_y r(){u_r %%ﬁlg%ﬁfénnde,
NA(5-oxcf-pyrrdir iik-§1Db &0 MeSI Sidchema{ 0 RS iaet-pivapthae b folintad;di n
N—[S~oxo;?—§§il)§]§§’zﬂ-§j-gﬁ— ! 6%2(%[%???9%}_16@}@lﬁ%{ywwiqql—%yl]methanesulfonamide;
N-[5-0x0pg- @géplﬂﬂli}ﬁ))l—.b@p.;ﬂ[fbﬁﬂ;ﬂ@pﬁ}i[dydﬂpmidpt—a-ﬁfl]nﬂhanesulfonamide;
N-[3-(1-hdtpylF 1IHdh Raz 0L D RB-5- 7 b1 <330 1- met hyl -1
i R e e e T
yijme la%%sg%%a@f 3 5_ one:
N—[5-oxoﬁ—t}lﬂ—l{y[ratzet-tt-ybﬁﬂyﬂehﬁﬁ[Jg&cgﬂbﬁe%i[agyi—i]ﬁiiﬂ?iﬁﬁt&fl{n)efhﬁﬁ%hff(mﬁﬂm;
-(3-{ 1-12= (i A Yy bh0ensol ¢ all, z- -
N BN e 5 S SAPTEE k2o
yl)methapq‘;sb%trﬂalz@ﬁ; 4-yl)-5H benzo[ 4, 5] cycl ohepta[ |, 2-
N-{3-[1- sthyl)- i ph b AT 9 XY 85 M) - 37 L et hyl. - -
el e LS S B i
"y} met ‘*]“B%‘ﬁ PRmHdes- one; 7- (1
N—(4-{7—[R)lethylmm%:yﬁfogm%gdﬁgﬂ-lbmﬁﬂ%ﬁébdb}llepﬁ[1,2t—b][pPlridzin-3-
enzo[ 4, 5] cycl oheptal[Tl, 2-
yl}PhenYEﬁﬂg%%f%‘?%ﬁ?g@gﬁe; 7-1(1 )-1-net %oxyet Eyl ]-3-(l-nethyl-I
N-[3-(1-cyrlpnentyy-bl-paragily-B)-5-oen 3 Hlbénse] 4 5] cy ddvefrh (241 Ry ridin-7-

ylimethak¥kR¥nhdias- 5- one; - butyl
3- chl or o- 5- oxo- 5H benzo[ 4, 5] cycl ohepta[ |, 2-

4-1 2-(

N-{3-] 1-(5?%?@;1@_—07&994@])—2&( Hyezelxd e -Aykd-p Henant4, fleyclohepta[1,2-blpyridin-7-
yl}methadesGiéonb@dy] ate; tert-butyl
o1ded 2- hydroxy-2-[3- (|- net hyl - | ,
- XD 5 R vopameno s e ieagats Sescloneptl
blpyridinfhyjhenzhinide; 7- yl | et hyl }pi perazi ne- 1-carboxyl at e;

_dimeftivi-NRY4r 2gpiperazinl -ylethyl)-3-(l-methyl-1
i BB BBk et bl 2 i
yllsulfamiges,y r i di n- 5-one; or a pharmaceutical |y acceptable salt
7-(5-meth91-1,$ 1@k RIBLISONB a b DEE LD 1) B (14 Yl |-£3h.5m.
b mj ?on‘pﬁsi@ﬁﬂcgn tha?t ais c%gﬁ P%’s(elﬁnégwal%%tghﬁﬁbisﬁ
onzold LSRR CEL g EroEPm 1 and a phar maceuti cal | y
7-[(2,4-dimetme;pma1_rzme)armads]t3-@ttmeﬂyl)éarwﬁi?opgﬂ@jcldhgﬁ@@llzﬂlﬂpﬁfdin-s-one;
1D A ing.ca n a in ‘need of suc o
e A S L M S
N-methyl%.ﬁ&r{ﬂ—mqhﬂﬂéi—mpwt—#ﬁlﬁl—ﬂ-M(OETH—B&TM)Mﬁ]@Blﬁhlﬁﬁia[D,ﬁ—bﬂ)yridinﬁ—yl]-N—

(tetrahydrgﬁfmguﬁgul%gg.ai m 1.5. A nethod of treating cancer or
preventing cancer in accordance with O aim4 wherein

7-{(imidaqopie-g lppridip-31vdmethy Rssinal-3f (1 ovatlyki Berysazolf 4-yS Hor ai n,
benzo[4,5@§¢1bliePtal I, NBYpYridik-3Ghe; | ynphatic system stomach,
7-{[(1-methyl-5-oxopyrrolidin-2-yl)methyl]amino }-3-(1-methyl-1H-pyrazol-4-yl)-5H-
benzo[4,5]cyclohepta[1,2-b]pyridin—5—one;
N—methyl-N'—[3-(1-methyl-1H—pyrazol-4—y1)—5—oxo—5H—benzo[4,5]cyclohepta[l,2—b]pyridin—7—y1]-N—
(tetrahydro-2H-pyran-2-ylmethyl)sulfamide;
N—[3-(1-methyl-1H—pyrazol-4-y1)-5-oxo-SH-benzo[4,5]cyclohepta[1,2~b]pyridin-7-yl]-N'-
(tetrahydrofuran-3-yl)sulfamide;
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llarynx and lung. 6. A nethod of treating or preventing
cancer in accordance with Caim4 wherein the cancer

woowghesged from head and neck squanous cel |l PCT/US2006/024256
carci noma, histiocytic |ynphoma, |ung adenocarci noma

smal | cell lung cancer, non-small cell lung cancer
N-[3- (1-lﬁémﬁ[ﬁﬁf)}‘r&zoﬁ@@ﬁ%toxo@pbénlza;ﬁ%ﬁ#ygfgn (IEPE %m@gﬁﬁﬁq eyl morphohne-4—

cancer, gastric cancer
Smfonan}'r%el oma, glioblastoma and breast carcinoma. 7. A

N-[3-(4-iseptrbyythi@taziisi-Ny 5dre SEaERRI S]c%&iébapnﬂbﬁ)ﬁlﬂ gim1l for
[Jmeth B‘lefg epar ation of a nmedi cament useful treating or
Y 2 Pﬁ)ng cancer in a manmal in need of such

3-(d-isoppamalpiprenin. - -8)-7pherpt- mabemzfo[wcmoﬂebteumpﬁmms?ﬁ&or g' ng
n se

N- (3—m01tpﬁollgn@:yf@|) tgvlgd‘ LY b%ﬁ&ﬁ%@%@ﬁﬁlgﬁt%@ yrﬁlnﬁ%glgrgegﬁ%@ﬁlﬁé
N-(3-aniligorgrepfo-3 Ifrb‘ﬁ’é%[é 5JﬂyC1§hRPFﬁ[l Eéhb!n!émﬁ-ylﬁnetu&nmtfh@dnm:f usi ng
N-[3- (cydlmxg@nma}mdx@m%&b%]Eﬁléﬂeﬁhﬂm]b]%ﬁ{dﬁ ?%@&ﬁﬂ}%ﬁfm&nde

eful event |
5o GRS R s arels Al cachbenall 2 irorided-dimeshsopsltonaride
N-(2 A-diprethakybemtyl)-N-(5- okampHmylkﬂfdb@fzow]@glohaﬁa[P@Jm%ﬂﬁldl- g
yDahyhﬁﬁ@ﬂﬁﬁ Al e wth daim7 wherein the cancer is selecte

“and neck squanous cell carcinom,
N-(5-oxotf-hepdcyi-benzal{.fshic oleeptal Liglpacdindedrtiykorsalfommidet cel |

N-(5- oxolw}ﬁnﬁmﬁéhzo[ﬂ] Qﬁytﬁgiﬁb f:fb J‘léﬁﬂﬁaﬁ)&? ?@‘Fdhdﬁl@ﬂ@ret%anes&fonanude
dimethyl (St tbylegﬁ%?zo b %nm@@ai%b?rfzgﬁﬁﬂqypl,gheaotaﬁwbhvaadmﬂ-
ylJamidogflosgiateast ona and breast carci noma. SEQUENCE LI STI NG
P e P—
7-[(1S)- l—hy@ogy;ethyﬁyaaﬁ—@thyl—\(éﬁﬂ}g@zol}@-lybtﬂﬂabhna)[él S}égca&hpt’ﬁmmp&ﬁdm-s -one;
7-2- {[ze)ﬂb{x\lgﬁﬁ i} RS A3 PR P06 N S 220, 5]cyc}ohepta[1 2-
b]pyr1d1n-5 -one;
7-(2—hydroxyethyl)—3—(1-methyl—1H—pyrazol—4—yl)—5H—benzo[4,5]cyclohepta[1,2-b]pyridin-5-0ne;
7-(1,2-dihydroxyethyl)-3-(1-methyl-1H -pyrazol-4-yl)-5H-benzo[4,5]cyclohepta[ 1,2-b]pyridin-5-one;
7-[(1R)-1-methoxyethyl]-3-(1-methyl-1H -pyrazol-4-yl)-5H-benzo[4,5]cyclohepta[1,2-b] pyridin-5-one;
7—[(lS)-l—methoxyethyl]-3-(l-methyl-1H—pyrazol-4—y1)-5H—benzo[4,5]cyclohepta[1,2-b]pyridin-5-one;
tert-butyl 4-[2-(3-chloro-5-oxo-5H—benzo[4,5]cyclohepta[1,2—b]pyridin-7—yl)—2—hydroxyethyl]piperazine-
1-carboxylate;

tert-butyl 4-{2-hydroxy-2-[3-(1-methyl-1H. -pyrazol-4-yl)-5-oxo-5H-benzo[4,5]cyclohepta[ 1,2-b]pyridin-
7-yl]ethyl}piperazine-1-carboxylate;

7-(1-hydroxy-2-piperazin-1-ylethyl)-3-(1-methyl-1H -pyrazol-4-yl)-5H-benzo[4,5]cyclohepta[1,2-
blpyridin-3-one;

or a pharmacentically acceptable salt or stereoisomer thereof.

3. A pharmaceutical composition that is comprised of a compound in accordance
with Claim 1 and a pharmaceutically acceptable carrier.

4, A method of treating or preventing cancer in a mammal in need of such
treatment that is comprised of administering to said mammal a therapeutically effective amount of a

compound of Claim 1.
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<150> 60/ 729, 061 <151> 2005- 10-21 <150> 60/ 789, 473

<151> 2006-04-05 <160> 1 <170> Fast SEQ for W ndows
woerwioonsd. 0 <210> 1 <211> 15 <212> PRT <213> PCT/US2006/024256

Artificial Sequence <220> <223> Conpletely Synthetic

Ami no Acid Sequence <400> 1 Qu Gn Gu Asp Qu Pro

Gu Gy ASRmbibd BPEeathd el o sllév&‘ti%‘fg daner 1PackBrdance with Claim 4
wherein the cancer is selected from cancers of the brain, genitourinary tract, lymphatic system, stomach,

larynx and lung.

6. A method of treating or preventing cancer in accordance with Claim 4 wherein
the cancer is selected from head and neck squamous cell carcinoma, histiocytic lymphoma, lung
adenocarcinoma, small cell lung cancer, non-small cell lung cancer, pancreatic cancer, papillary renal
carcinoma, liver cancer, gastric cancer, colon cancer, multiple myeloma, glioblastoma and breast

carcinoma.

7. A method of using the compound according to Claim 1 for the preparation of a

medicament useful in treating or preventing cancer in a mammal in need of such treatment.

8. A method of using the compound according to Claim 1 for the preparation of a

medicament useful in inhibiting the receptor tyrosine kinase MET in a mammal in need of such treatment.

9. A method of using the compound according to Claim 1 for the preparation of a
medicament useful in preventing or modulating metastasis of cancer in 2 mammal in need of such

treatment.

10. The method of using the compound in accordance with Claim 7 wherein the
cancer is selected from head and neck squamous cell carcinoma, histiocytic lymphoma, lung
adenocarcinoma, small cell lung cancer, non-small cell lung cancer, pancreatic cancer, papillary renal
carcinoma, liver cancer, gastric cancer, colon cancer, multiple myeloma, glioblastoma and breast

carcinoma.
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